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JlBafillaTh IepBHIK BeK OymeT BeKOM
CBeTa: YeJ0BeYeCTBO CYLIeCTBEHHYIO
4aCThb CBOMX Pa3IHYHBIX QYHKIHU
OymeT BBIIIONHSATH C HCIIONB30BAHHEM
OIITUYECKUX YaCTOT 3JeKTPOMarHMT-
HOTO I10J14.

Akademuk PAH I T.ITemposcKuii

OnTuyeckue nNpoueccbl UHTEpPECYIOT oA MHOTO
BEKOB U TbiCSiYeIeTUIM, NpakTU4Yeckmne AOCTUXEHUS
B OMTUKE peasibHO HacuymuTbiBaloT 400-500 ner.

IITHKA OTHOCHUTCS K OZHOMY M3 6a30BBHIX

pa3zenoB QU3UKH M, KaK BCe eCTeCTBeH-

Hble HayKH, Pa3BHBajach BMecTe C 4eJo-
BeuecTBOM. K Hayke "omTHKA" MOXHO OTHeCTH
MHOXeCTBO JIeTKO O0OBSICHSeMBIX OBITOBBIX SIBJIE-
HUU U ONBITOB, OCHOBAHHBIX, IIPeXKe BCero, Ha UX
npoctoM HabniogeHuu (Hampumep, aTmocdep-
Hble SIBJ€HHUS - pajyra, raao, 3aTMeHHs JIyHBI
u ConHIaA), a TaKXXe pe3yabTaThl JJIHUTeIbHBIX
aCTpOHOMHUYeCKUX HabnrofgeHuM, dacto Tpebylo-
IIMX BBIIIOJTHEHU S CIIeI]HaJIbHBIX pacyeToB. Hapsay
C UHTEpecoM K BBbISIBIEHHIO 3aKOHOMEPHOCTEeM JABH-
>keHU ST CO/THIIA MOSIBUJICS MHTepeC U K CAaMOM IIPH-
pome COMHEYHOro H3aydeHHs. M xoTs "omTude-
cKHe" MPOoIecchl HHTEePeCyIoT NI0fel MHOTO BeKOB
U ThICSYe/JeTHH, IpaKTHYeCKHe [JOCTHXKeHUSs
B OIITHKE pea/yibHO HaCcUUTEIBaOT 400-500 meT. OHU
II0JIy4YeHBl B Pa3sHBIX CTPaHaX U Aa’ke Ha Pa3HBIX
KOHTHHEHTaX Ha OCHOBe HaKOIIJIEHHOIO OIIbITa,
3HAaHUHN MU CO3JAaHHBIX IIePBBIX HeCOBepIIeHHBIX
ONTHYeCKUX HMHCTPYMEHTOB, 4allle BCero XpaMo-
BOI (peJIMIHO3HOM) HAallpaBAeHHOCTH U B UHTepe-
caX aCTpoHOMHUHU (aCTPOHOMHS BCerga JaBajia
IIAaHC pa3sBUTHUIO ONTHKH). Pa3BUTHe pemeces,
CBSI3aHHBIX C CO3JaHHEM OTHAe/lbHBIX ONTHUYECKUX
neTajled, MCIOAb3yeMBIX B OBITY, CII0CO6CTBOBAIO
YKPeIlJIeHUI0 TOCYLapCTBeHHOCTH, YKPYIIHEHHIO
ropomoB-1apcTs [1].
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The twenty first century will be

the century of light: mankind will

fulfill significant part of its different

functions using the optical frequencies
of electromagnetic field.

G.T.Petrovsky,

member of the Russian Academy of Sciences

People were interested in the "optical" processes
for many centuries and millenniums, the practical
achievements in optics are 400-500 years old.

ptics refers to one of the basic branches

of physics and, like all natural sciences,

it developed together with mankind. The
science "optics” includes many easily-explainable
everyday phenomena and experiences which are
based on their simple observation, first of all (for
example, atmospheric phenomena - rainbow, halo,
Moon and Sun eclipses), and results of long-term
astronomical observations which often require the
special calculations. Along with the interest in the
determination of regularities of the Sun motion,
the interest in the nature of solar radiation
occurred. And although people were interested
in the "optical" processes for many centuries and
millenniums, the practical achievements in optics
are 400-500 years old. They were obtained in
different countries and even in different continents
on the basis of accumulated experience, knowledge
and designed initial imperfect optical tools which
were used for the temple (religious) purposes and in
the interests of astronomy (astronomy always gave
chance to the optics development). Development
of handicrafts, which were connected with
the creation of individual optical parts used in
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B aHTHUYHBIA II€PHOA YeoBe4decKoro obmiecTBa
(Annama, Pumckas umnepus, Kapoaren, BU3aHTH)
opeBHUe QUIOCOPHI, OIIpefie/INB OINTHKY KaK HAayKy
0 cBeTe, OBIIM BBIHYKAEHBI [JaTh OTBET Ha BOIIPOC:
"a 4To Takoe cBeT!". Y MHOTHX Hapo[oB, HaIIpHUMep
erunTsad, noHaTus "cser” u "ComHIe" 6BUIM TOXKIeE-
CTBeHHBIMH. OTBeT He CBOLMJICS TOJIBKO K reoMe-
TPUYECKOMY IIOKa3y M AeMOHCTPALIUM IIPOXOXKIe-
HUS CBETOBBIX J1ydel. [Ipy HabII0OoeHUH U U3yUYeHUH
OIITHUUECKUX SIBIEHUN BO3HUKIU U Pa3BUBAIHUCH MHO-
rue ¢usocoPckue KaTeropyuy, HallpuMep, BHEIIHero
M BHYTPeHHero, o6Liero M 4YacTHOTO, IEePBHYHOIO
M BTOPHUYHOrO, HJIIIO30PHOTO M PeaIbHOro, I107106-
HOI'O M IIPOTHBOIIOJIOKHOIO, CTPOHJIKCH Pa3jTHYHBIe
TEOPHH 0 IIpUpoJie cBeTa. OCHOBHBIE U3 HUX [2-4]:

» Teopus 3pUTeIbHBIX JIy4eH.

e ATOMUCTHYECKAs] TEOPHUS - TEOPHs TaK Ha3blBae-
MBIX 0TOOpaskeHHUH U BO3YIIHBIX OTIIEYATKOB.

» Teopusi B3aHMOJENCTBUSI BHYTPeHHEro CBeTa,
3pUTEbHBIX U BHEIIHUX JIyYeH.

o Teopus IocpefHHYEeCTBA IIPO3PAuYHOM Cpensl,
MMeIOINasl HeKOTOpble YepThl, CXOAHBIE C BOJIHO-
BBIMH IIPeJCTABIEHUSIMU.

+ Teopusi BO3AYLIHOTO HAIPSIKEHUS, SIBIISIONIASCS
BapUaHTOM TEOPUU 3PUTENIbHBIX Jyuel ([0 IIpen-
MeTOB JIOXOZ ST He CAMH JIY4H, & TOJIBKO UX BO3/eH-
CTBHE Ha IPOME>XKYTOUHBII BO3yX).

» Teopusi HEIIOCPeICTBEHHO IICUXHUYECKOr0 JaJIBHO-
IeHrCcTBUS (TeernaTus).

Yame ApPyrUx HCIONb30BaIach 'TEOPHUS 3PUTeENb
HBIX JIyuel'. B TeueHHe HeCKOJIBKUX BeKOB OoblIast
rpynmna ¢riocodoB Iosaraia, YTo 3pUTeNbHbIe TyUHU
HCIIyCKAIOT CaMH IJa3a, a He ColHIle, 3aTeM Jy4H
PacCIIPOCTPAHSIOTCS II0 IIPSIMBIM JIMHHUSIM 10 06BbeKTa
M CO3HAIOT BIIEYATIeHHEe BUIMMOCTU K TAKUM GHIIO-
copam mpexknme Bcero otHocaTcs [1-3]. OcHoBaTenb
aHTHUYHON dunocodun u Hayku Panec (ox. 625-
547Tr. ;o H.3.), U3BeCTHBIM MaTeMaTHK Iludarop
(570-490 rT. mo H.3.), Tepaxnut (544-483rr. 7O H.3.),
dmrmenoka (490-430rr. mo H.3.), ApXuT (428-365TT.
Io H.3.), Ilmaton (428-347rr. mo H.3.), EBxiaupg (330-
277 rr. 0o H.3.), Apxumen, (287-212 rr. 1o H.3.). Kaskapii
dunocod” Gosee meTaIBHO W3/IATal CBOM, YaCTO OPH-
TUHAJBHBIA BapHaHT 3TOM TeopuH. Tak, Iludarop
BBICKa3al OIM3KYyI0 K COBpeMEHHOHM TOYKY 3peHHS,
YTO Tela CTAHOBATCS BHUAUMBIMH braromapsi HCIy-
CKaeMbIM MMM 4YacTHIAaM. B KauecTBe [0Ka3aTe/lb
CTBa 3TOM TEOPHU Y4eHble IPUBOLHUIN CBETSLIHECS
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household, favored the consolidation of statehood,

extension of cities-kingdoms [1].

During the antique period of human society
(Hellas, Roman Empire, Carthage, Byzantine
Empire), the ancient philosophers having
determined the optics as light science had to
answer the question: "What is light?" For many
nations, for example, for Egyptians, the concepts
"light" and "Sun" were identical. The answer did
not come to the geometrical presentation and
demonstration of light ray propagation. Due to
the observation and study of optical phenomena,
many philosophic categories have occurred and
were developed, for example, concepts of external
and internal, primary and secondary, illusory and
real, similar and opposite, various theories on the
light nature were formed. The main theories are as
follows [2-4]:

+ Theory of visual rays.

« Atomic theory - theory of so-called mapping
and air imprints.

+ Theory of interaction of internal light, visual
and external rays.

« Theory of intermediation of transparent
medium which has some characteristics similar
to the wave representations.

e Theory of air tension which is the variant of the
theory of visual rays (not rays themselves reach
objects but their effect on intermediate air).

« Theory of direct mental long-range action
(telepathy).

Theory of visual rays was used more frequently
than other theories. During the several centuries,
big group of philosophers assumed that visual rays
are emanated by eyes and not by Sun and then rays
scatter in the straight lines to the object and create
the impression of visibility [1-3]. Founder of antique
philosophy and science Thales (approx. 625-547 BC),
well-known mathematician Pythagoras (572-500
BC), Heraclitus (544-483 BC), Empedocles (490-
430 BC), Archytas (435-360 BC), Plato (428-347 BC),
Euclid (330-277 BC), Archimedes (287-212 BC). Every
philosopher*’) set forth his own variant of this
theory, which often was original, in more detail.
Thus, Pythagoras gave his point of view which is
close to the modern one and stated that bodies
become visible due to the particles emanated by
them. As prove to this theory, scientists gave

dunocopckue TeueHHs U buorpadum ¢ua0coPoB M MBICIH-
Tejllell OPeBHOCTH IIPeKPacHO M3JI0KeHBl IIpodeccopaMu
C.K.CtapeeBriM 1 M.T.TOMUIHUHEIM B [2, 3]. ABTOp, IIO/IB3ysCh

cj1y4aeM, Bblpa’kaeT KM CBOIO IIPU3HATE/JIBbHOCTb.

Philosophic schools and biographies of ancient philosophers and
thinkers are set forth in detail by the professors S.K.Stafeev and
M.G.Tomilin in [2, 3]. Taking this opportunity, author expresses
his gratitude to them.
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Mugazop

Fepakaum

HOUBIO IJIa3a >KMBOTHBIX. [JIa3a cJemlia, I10 UX MHe-
HUIO, He BUJST 10 TOM IIPUYKHE, YTO He UCIIYCKAIOT
Ty4e.

DMIIEIOKT B CBOMX TEOPHUSIX BMECTO 3PUTE/IBHBIX
Jy4elr HCIIONb30BAJ 'CBEPXTOHKHE IIyIIajblia’, UCXO-
IOsInpe U3 a3 Habmomatens U "obHMMaromue" pac-
cMaTpuBaeMblll 06bekT. OH cuuTan Genbld IBeT
CBOMCTBOM OTHS$I, a YEPHBII ~ CBOKICTBOM BOJBI.

JIlpyras 4acTb MBICJIHTeNeN IPeuyeCcKHX IIKOJ
B 3TH >Ke TOfbl IPEeCTABsAIA 3peHUe B BUE TOHYAH-
KX GIIOKUIOB, UCIYCKAaeMBbIX OT 0bBeKTa K IJasy -
JleBkuni (500-440 rT. 10 H.3.) ¥ [leMOKpHUT (460-370 rT.
JIO0 H.3.).

OnougamMu K3 I1asa HabmmomaTenass U OT BHeI-
HHUX HUCTOYHHUKOB II03/HEee CTAIH OOBSICHSTH 3peHHe
OMIenoka U IIIaToH. JTy TEOpHIO IMOAAEpPKHUBAIH
Cokpart (469-399 rr. 1o H.3.), CeHeka (4 T. 10 H.3.- 65),
Knasnouii IItonemern (ok. 85-165 rr.) u Kiasoun Taned
(129-201rr.). IlnmaToH Iojsarajl, 4YTO HCTOYHMK 3pe-
HHUS - AyLIa, KOTOpas C IIOMOLIBIO IJa3 M3Jydaer
KOHYCBI Jy4eH, ocBemamolinre obbekT. CoelHHSSICH
C BHEIIHUM CBETOM, OHH CO3[a10T 0coboe "3pUTenpHoe
TeNo", IMpoCTHpaIleecs OT Habmiogatens OO0 Ipen-
MeTa. DTa TeopHs IIOJNy4YH/Ja Ha3BaHHe CHHAyro-
ruu [3]. O6parumcs K [5]: "3 opraHos 6oru, mpesxue
BCero, yCTPOMJIK CBETOHOCHBIE IV1a3a. 10 UX 3aMBICIY,
IOJISKHO OBIJI0 BOSHUKHYTB TeJI0, KOTOpoe He KMeJ1o 65l
SKIYUYUX CBOMCTB OTHSI, HO HOCTABJISJIO KPOTKHHU
OrOHb, CBOMCTBEeHHBIN OHI0. M 60TH coenaau Tak, YTo
POIACTBEHHBIN JHEBHOMY CBeTy OTOHb, HAXOASIIIHICS
BHYTPU HaC, BbITeKaeT OYHINEHHBIM 4epe3 Ijasa,
KOTOpBle 3aJep>KHUBAIOT Ipybeliyio YacTh OTHS .
[InaToH: "Korza IHEBHOM CBeT OKPY>KaeT IIOTOK 3pe-
HHUS, TOrAa romobHoe, MCXOns K ITOfOGHOMY, Coenu-
HSIeTCSI C HUM M I10 HaITpaBJIEHUIO 3paukoB obpasyer
B CBSI3U C POACTBEHHEBIM OJHO TeJIO, IIe Obl Tafalomee
M3HYTPHU He HATOJIKHYJIOCh HA TO, YTO BCTpedaeT ero
n3BHe.". "A KOTZa CPONHBIM OrOHb Ha HOYb OTXOMLUT,
3TOT OrOoHb I71a3 060cobsieTcs, IIOTOMY YTO, HUCXOAS
K HeromobHOMY, OH KM CaM H3MeHSIeTCSI U TacHeT,
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[emoxkpum Apucmomenb

example of animal eyes which illuminate at night.
According to their opinion, eyes of blind person do
not see because they do not irradiate beams.

Instead of visualrays, Empedoclesin his theories
used "ultrathin tentacles” which were irradiated
by observation eyes and "embraced" viewed object.
He deemed white color as the property of fire and
black color as the property of water.

Other part of thinkers of Greek school during
the same period of time represented the vision in
the form of very thin fluids which are emanated
from object to eye - Leucippus (500-440 BQ),
Democritus (460-370 BC).

Later, Empedocles and Plato explained vision
through the fluids from observer’s eye and external
sources. This theory was supported by Socrates
(469-399 BC), Seneca (4 BC - 65), Claudius Ptolemy
(approx. 85-165) and Claudius Galen (129-201). Plato
supposed that vision source is the soul which
irradiates beam cones illuminating object with
the help of eyes. Connecting with the external
light, they create the special "visual body" which
extends from the observer to the object. This
theory received the name of "sinaugogy" [3]. Let us
consider [5]: "First of all, gods arranged luminous
eyes from organs. According to their concept, the
body, which would not have burning properties of
fire but give mild fire inherent to the day, should
occur. And gods caused that the fire which is
related to the day light and contained inside of us
is poured out in pure form through eyes which keep
the roughest part of fire". Plato: "When the day
light surrounds the vision flow, then the similar
object coming to the similar object connects to
it and towards the eye pupils forms one body in
connection with the related object wherever the
falling object from inside would run into the thing
which meets it outside". "And when the related
fire leaves for night, this fire of eyes stands apart
because coming to the dissimilar it changes and
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Eekaud Apxumed

Jlykpeuyutli

He COeUHSISICh boee ¢ GIMKHUM BO3/IyXOM, TaK KaK
B HeM HeT orHs' (orHio COJIHIIA COOTBETCTBYeT KPOT-
KHH OrOHb I7a3, 3axony CONHIIA - CMBIKAaHHe BeK
Ha HOYb). M3BeCTHBIN HCC/IelOBaTelb 3PUTENbHBIX
TEOPUH APeBHOCTH akameMUK C.H.BaBUJIOB B CBOHX
paboTax yacTo LUTHpYeT IlnaToHa: "He cymiecTByeT
TOJIBKO 3PSILIETO KJIM TOJIBKO 3PUMOI0’, "3prMoe 3pUT
cebs B 3psilieM, U 3PSIIIHE eCTh 3prMoe’.

CaM rna3s, 4Tobbl BUAETH, NO/IKEH OBITH CBETJIBIM
U conHeyHbIM: "Eciu 6Bl He ObUI IVIa3 COMHEYHBIM,
KaK MBI MOIJIH ObI BUZETh cBeT? Ec/iu 651 He 6110 B HAC
cobcTBeHHOM 60KeCTBEHHOM CHJIBI, KaK MOIJIO OBl
60>keCcTBeHHOE Hac BOCXUIaTh!" [6].

[IBeTOBasi KAPTHHA OKPY>KAIOIIero MUpa ecTh IIpsi-
Moe CJIe[ICTBHe CYINeCTBOBAHHUS Ina3a. [71a3 okassl-
BAeTCS JHTeJeXHer QU3UYecKOro CBeTa: oOH 'dpopmu-
pyeTcst Ha CBeTy AJIS CBeTa, YTOObl BHYTPEHHUH CBeT
MOT BCTPETHUTCS C BHEIIHUM" [6].

dyHIaMeHTa/NbHOM OCHOBOM 3THUX JABYX TEOpHH
SBJISIETCSI TIPUHIIUII 3ePKaJbHOCTH: 3PHUTENIbHOE
BOCIIPUSTHE eCTh MPOHUKHOBEHHE B I/1a3 SUZeN
nubo oTpaskeHHe MCXONSILIMX K3 I71a3 3PUTEbHBIX
nyqeH [3]

Ilo IIpeACTaBIeHHIO 3HAMEHHUTOr0 PUMCKOTO [103Ta
Tuta Jlykpenus Kapa (cepenmHa I Beka fo H.3.) BUAU-
MOCTb MaTepHa/IbHBIX Tell He 6eCKOHEeUHa, ee IIpefie-
JIOM SIBJISIIOTCS 'TIepBHYHBIE TeJblla Pa3sHOM GOpPMEI’
(cBOero poza GrIoNbI), HAXOASIIMECS B IIOCTOSHHOM
OBUDKEHUU [7]. DTUM OOBSICHSIIOTCS 3allaXd, HCIape-
HUe BJIard, GOpMHUPOBAHUE 3PUTEIBHBIX OLIYIeHUH.
B cBoer mosme [8] JlykpeLiM TOBOPHUT O KOPITYCKY-
JISIPHON NIPHPOZe CBeTa. Ero 4acTHULBI — KOPITYCKYJIBI
"...peroT MOBCIOAY OHH, COCTOSI U3 IIPO3PAaYHOM TKaHH,
IIpHU3paKy BCe, HAKOHeI], YTO SBISIOTCS HaM, OTpa-
KasiCh B 3epKajle, WIH B BOJe, WM B IIOBEPXHOCTH
BCSIKOH b/1ecTsiIel, TaK KaK I10 BU/Ly OHH HAaCTOSIIUM
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Mmonometi

goes out not connecting anymore with near air
due to the absence of fire in it" (the mild fire of
eyes corresponds to the fire of the Sun, and closure
of eyelids for the night time corresponds to the
sunset). Well-known researcher of ancient vision
theories, Academician S.I. Vavilov often quotes
Plato in his works: "There is no only seeing object
or only visible object”, "The visible object sees itself
in the seeing object and the seeing object is the
visible object".

In order to see, the eye itself must be bright
and sunny: "If the eye is not sunny how can we see
light? If we do not have own divine power how can
the divine things delight us?" [6].

Color picture of the surrounding world is the
direct consequence of eye existence. Eye is the
entelechy”) of physical light: it "is formed at the
light for the light that the internal light could
meet with the external light" [6].

The fundamental basis of these two theories is
the principle of reflectivity: the visual perception
is intrusion of eydels™ or reflection of the visual
rays emanating from eyes [3].

According to the conception of the famous
Roman poet Titus Lucretius Carus, the visibility
of material bodies is not infinite, "primary
corpuscles with different shapes" (kind of fluids)
[8] which are in constant movement represent its
limit [7]. Odors, moisture evaporation, formation
of visual sensation are explained by this concept.
In his poem, Lucretius says about the corpuscular
nature of light. Its particles - corpuscles "... they
fly everywhere consisting of transparent tissue,
finally, they are all ghosts which appear to us
reflecting in mirror or in water, or in any shiny
surface; since in their appearance they are similar

¥ DHTenexus (II0 APHUCTOTeNIO) ~ LielIeyCTPeM/IEHHOCTD, IieleHa-

IIpaBJI€HHOCTb, ABH>KYIIas CHJ/Id, aKTHBHOE Ha4aJlo.

ok

Siifensl (Tped.) - CJIEIIKH - 06pas3bl IIpeJMeTOB.

*  Entelechy(accordingtoAristotle) - purposefulness, commitment,

motive power, active source.

ok

Eydels (Greek) - casts - images of items.
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npegMeTaM IofoOHBI, NOIKHEL K3 06pa30B ObITE, UTO
HICXOIST U3 3TUX [IPeIMETOB".

Jlykpenuii, SnuKkyp (oK. 342-2711T. 10 H.3.) U ['epa-
KJIMT B CBOUX TPyJaxX UHOIZLA YXOOAT OT MeTapHu3Hde-
CKMX IO3UIIMH, CTAaHOBSICh OJIMKe K MaTepHaIHUCTH-
yeckuM [7]: "Ilepegada obpasa oT mpemMeTa K IJIasy
ecTh Iepefiaya CBeTa; aTOMBI CBeTa "0 IYTH" K I/1a3y
MOTYT IIPOXOAMTD Yepe3 BoJly MK CTeKJIO, IIOPOXKAAs
3Upensl’; "CBeT CTPeMHUTCS B TEMHBIH 3padok, a >Kap
BHEIIHEro OrHA BOCIIPUHHMMAeTCs XOIOLHBIMHU BOAS-
HUCTBIMU 060JIOYKaMHM I7a3a, T.e. GOPMHUPOBAHUE
3puTenbHOro obpasa ecTh Ipoliecc, obycI0BIEeHHBII
PeabHOCTSIMHU OKPY>KaIollero Mupa'.

PuMcKkUIl yueHBIN IlnyTapx (oK. 45 - ok. 127rr.)
06BsICHSIeT CTap4yeckylo OalbHO30PKOCTb TeM, YTO
obnacTh mepeceyeHHs 3PHUTENIbHBIX KOHYCOB M3 Ipa-
BOT'O M JIEBOTO I71a3, IJe IpeJMeT BHUJeH JIy4dllle BCero,
K CTAapPOCTH OTOJBUTAETCS OT I71a3 HabnropaTens.

B mepuon ot 330 mo 100T. mo H.3. (B TaKk Hasbl-
BaeMBbIN AJIeKCAaHAPUMNCKUMN IIepHO/l aHTUYHOCTH [3])
IIpoliBeTasa aCTPOHOMHUSI U ObUIM CllelaHbl KPyIIHbIe
aACTPOHOMHYECKHe OTKPBITHS, CO3/JaHbl MHOTHe MaTe-
MaTH4ecKHe 3aKOHBI, IIOCTPOeHbl OpPHUTHHAJIbHBIE
(6e3n1MH30BBIE) BHU3HPHI, 3a>KHIaTelbHBIE I1apabonu-
JecKHe 3epKaia. AleKCaHApHUICKHUe GUI0COdB, MBIC-
JIUTEJIU U yYeHble - DpaTocheH (ok. 276-194 rr. MO H.3.),
KOTOPBIM 3aBe0BaJl 3HAMEHUTOM AJIeKCaHAPUICKON
616/11O0TeKOM, BeTMKUM acTpoHoM [Hmmapx (oK. 190-
125rr. g0 H.3.), TepoH (BpeMsl >KHM3HH OTHeCEHO
KO 2-11 IOJOBUHE 1-TO Beka H.3., noLLpo6HOCTH ero
SKU3HU HeH3BeCTHBI). Byyun 3HaMeHUTHIM OIITUKOM
IO peBHOCTH, KOTOPBIK 3a 1600 seT mo BeiBoma depma
B 1679 romy HpHHIIMIIA CBOETO MMEeHH, OTKPBLI OOUH
13 OCHOBHBIX 3aKOHOB IIOCTPOEHHS OIITHYEeCKOIo H30-
OpaskeHUs [9], - BHEC/IH BECOMBIH BK/IaJ, B MHOTOBEKO-
BYIO pa3paboTKy TEeOpPHH 3PUTEIBHOTO BOCIIPHSTHS:
3TO OBLII IIepHOJ CTAHOBJIEHU S OIITHYECKOM HAayKH.

Benukuu ¢unocod ¥ MBICTUTENb APUCTOTeNb (384~
322 TT. OO H.3.) BHOCUT MaTepHaJHuCTUYeCKHe 3jie-
MEHTBI B CYIIeCTBYIOLIYIO TEOPUIO O IIPUPOJe CBeTa: ...
CBeT eCThb BO3Oy>K/IeHHe Cpe/lbl, HaXOASIIEHNCS MeKIY
obbekToM UM Iya3oM. CBeT He SIBJISETCSI HU OTHEM,
HU TeIUIOM B OOBIYHOM CMBICJIe, HH HCTeYeHHeM
M3 KaKoroinbo Tesna, HO IpOsIBIeHHEM OTHS MU
Yero-To OTHeHHOT0 B IIpo3pavyHo cpefne” [10].

Brigamomumcst apabckUM ydeHBIM, H3BeCTHBIM
GH3MKOM CpefHeBeKOBbsi AybxaszeHoM (AOy Anu
Xericama mau M6H-anp - Xaricam) (965-1039 rr.) 6b11
HallKCaH 3HAaMEHUTBIM, IOYHUTaeMbIM ONTHKAMH
BCEro MHpa TpakTaT "OnTuka tesaypyc’ ("CokpoBulle
orntuku") [l], mepeBemeHHBIM Ha JIATUHCKHUU SI3BIK
AUmbB1270 rogy. AnbXa3eH OIMChIBAeT CTPOeHHe I/Ia3a
U C IIOMOIIIBIO OIIBITOB [IOKAa3bIBaeT HECOCTOSITEIBHOCTD
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to the real objects probably they refer to the images
which emanate from these objects".

In their writings, Lucretius, Epicurus (approx.
342-271 BC) and Heraclitus sometimes leave
metaphysical concepts and become closer to the
materialistic concepts [7]: "Image transfer from the
object to the eye is the light transfer; "on their way'
to the eye atoms of light can go through water or
glass generating eydels"; "Light tends to the dark
pupil and the heat of external fire is perceived by
cold watery eye membranes, in other words, the
formation of visual image is the process stipulated
by the realities of surrounding world".

The Roman scientist, Plutarch (approx. 45 -
approx. 127) explains the presbyopia by the fact that
the area of intersection of visual cones from left
and right eyes, where the object is seen in the best
way, shifts from the observer’s eyes in old age.

During the period from 330 BC till 100 BC
(during so-called Alexandria period of antiquity
[3]) astronomy was prospering and large-
scale astronomic discoveries were made, many
mathematical laws were formulated, original
(lensless) viewfinders and igniting parabolic
mirrors were designed. Alexandria philosophers,
thinkers and scientists - Eratosthenes (approx.
276-194 BC) who managed the famous Alexandrian
Library, great astronomer Hipparchus (approx.
190-125 BC), Hero (lived in the second part of
the 1st century AD, details of his life are not
known) - famous ancient optician who 1600 years
before the formulation of Fermat’s principle in 1679
discovered one of the main laws of optical imaging
[9], - made great contribution into the centuries-old
development of the theories of visual perception: it
was the period of optical science establishment.

Great philosopher and thinker, Aristotle
(384 - 322 BC) introduces the materialistic elements
into the existing theory on light nature: "... light
is the excitation of the medium located between
the object and eye. Light is not fire or heat in its
common sense, it is not emanation from any body
but manifestation of fire or something fiery in
transparent medium" [10].

Outstanding Arabian scholar, well-known
physicist of the Middle Ages, Alhazen (Abu Ali
Haytham or Ibn al-Haytham) (965-1039) wrote
famous treatise "Opticae thesaurus" ("Optics
Treasure") respected by the opticians from all
around the world [1] which was translated into
the Latin language in 1270 only. Alhazen describes
the structure of eye and using the experiments he
proves the invalidity of the conceptions of ancient
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IpeACTaB/lIeHUN ApeBHerpedyecKrX y4ueHbIX I11aToHa
u EBK/IKJA O CBeTe KaK O jiydyax, KOTOpble BBIXOIAT
M3 IVIa3a U "OLIyNbIBAIOT HpenMeTbl. OH BBIIBHUHYII
CBOIO TEOPHIO 3peHUs. 1o AslbXa3eHy, "eCTeCTBeHHBII
CBeT U IIBeTHBIEe JIyYU BIMSIOT Ha Ina3’. OH Takxke
CUMTAJI, YTO KaKJIOM TOUKe HabIogaeMoro npeameTa
COOTBETCTBYeT HeKOTOpasi BOCIPHHHMAIOIIAS TOYKa
IJ1asa.

MeTtadu3uyeckoe IIpefcTaBjleHHe O IIPHUPOLe
cBeTa 6bLIIO MIMPOKO pacHpocTpaHeHo. Tak, BXVI-
XVII Bekax B KueBe U psfe APYyTrHUX rOpoJoB YKpaKuHBI
CYIeCTBOBA/IM B KaueCTBe KY/IBTYPHBIX LIEHTPOB bpat-
CTBa, LIKOJIBbI, KOJUIETUH (MX Ha3BaHHUS CO BpeMeHeM
U3MeHSINUCh). B 1701 rogy Ykasom Iletpal KueBcKkoi
KOJIeTMH OBLIM JaHBI [IPaBa aKaleMHUH.

B 1708 rogmy ®eodanom IIpoxomoBuyem (1681-
1736 rT.) B aKaJeMHM YHUTAJICI IBYXTOOUYHBIN KypC
¢u3MKH, B KOTOPOM OBLIO IIpeACTaBIeHHE O CBeTe:
"CBeT - 3TO OIeCTAIIUM C/IOM CHUSIOIIUX TeJl, a OCBe-
IIeHHe - 3TO pacUIMpeHHe, TU60 BUJI HJIH KaKoe-TO
oTrobpakeHHe CBeTa, KOTOpPOe TaK>XKe CBSI3aHO C Jpy-
rMMU BellaMH. CBeT cymlecTByeT Ha ColHIlE HIH
B OT'He, OCBellleHMe Ke — B OCBellleHHOM Bo3zyxe. CBeT
MBI He MOKeM BHUJeTh. Pa3Be YTO BUAUM TO, UTO €CTh
OCBEIIeHHOCTD' .

HoBeil Kypc ¢u3uKkM uuTancs B KueBcKkoM akaje-
MHUH B 1793 rony MpeHeem PanbkoBcKUM (1762-1823 IT.).
[lpegMeT onTHUKHK obo3Ha4daucs Tak: "OITHKA eCTh
HayKa 0 3peHHH IIpeIMEeTOB II0CPe,CTBOM JIy4eH, IIpo-
XOISIIIIUX OT OHBIX B [71a3 10 IIpsiMoM fopore" [1].

Pe3ynpTaT pasMbILIIJIEHHH M ONBITOB aHTHUYHBIX
MBICTIATeNIeM U PUI0CcoPOB IIPHBeI K CO3LAHHUIO Paaa
Mopenen 3peHus [3].

JKcTpamuccusa. MBI BUAHMM IIOTOMY, 4YTO IJla3a
HCIIYCKAIOT IIPSMBble 3pUTe/IbHbIE JIYYH, OXBAaThIBAIOT
KOHTYP 3PUTEeJIbHBIM KOHYCOM C BEPIIHHOI B 3payke
(ITudarop, EBrium).

MuTpammncecms. Bce Tema HMCIYCKAKOT JIeTydle
06pa3bl, KOTOpBIe YACTUYHO II0IA1A0T B I71a3a HabIio-
naresnst (leMOKpPHUT, SIUKYP, JIyKpeLu).

CuHayrorus u cuHectasuc. 3peHue - KOMOMHAIUS
IOBYX GaKTOpPOB: 1y4ell BHYTPeHHEIo OTHs, ObIONIIMX
M3 I71a3, U BHeIIHero JHeBHOro CBeTa. BcTpedascs,
OHHU CO3JAIOT eJHHOe 3PHTe/JbHOe TeJlo, KOTopoe
corpuKacaeTcsi ¢ HabmofaeMbIM [IPeIMETOM U IIepe-
JlaeT pacIIo/IO’KeHHOMY 3a IVIa30M 3PHTEILHOMY LieH-
TPy yIIpyroe fAaBieHue (IMIenok, [11aToH).

AKTUAEHUMSA. 3peHHe IIOPOKIAeTCs BO3SMYILIeHUeM
OKpY’KaloIlel Cpefbl, BHEIIHHUM 00O0JIOYKaM Ia3a
MTHOBEHHO IIepeJaIoTCs OLIyIIeHHS, BO3HHUKAIOIIHe
IIPH [BM>KeHHUSX BCEIIPOHHMKAIOUIEH CBeTOHOCHOM
cpenbl — IeUIyLHJA, IIPO3payHoOe COCTOSHMEe KOTO-
POro aKTUBHPYeTCs BHEIIHUM CBETOM, a 3pUTeJIbHbIe

i1

Creek scientists Plato and Euclid concerning the
light as the rays which emanate from eye and

"probe" objects. He proposed his own vision theory.

According to the conception of Alhazen, "natural
light and color rays influence on the eye". He also
deemed that some perceptive eye point corresponds
to every point of observed object.

Metaphysical conception of the light nature was
widespread. Thus, in 16th - 17th centuries in Kiev
and in many other cities of Ukraine, brotherhoods,
schools and collegiums (with the course of time
their names were changed) existed in the capacity
of cultural centers. In 1701 on the basis of order of
Peter I Kiev Collegium was granted the rights of
academy.

In 1708 Theophan Prokopovich (1681-1736) gave
two-year course in physics in the academy and
this course contained the following conception on
light: "Light is the shiny layer of luminous bodies
and illumination is the broadening or type or some
representation of light which is also connected
with other things. Light exists on the Sun or
in fire and illumination exists in illuminated
air. We cannot see light. We only see what the
illumination is".

The new course in physics was given in the
Kiev Academy in 1793 by Iriney Falkovsky (1762-
1823). The optics subject matter was defined in the
following manner: "Optics is the science on the
vision of objects by means of the rays propagating
from objects to eyes on straight road" [1].

Results of thoughts and experiments of antique
thinkers and philosophers led to the creation of a
number of vision models [3].

Extramission. We see because our eyes emanate
straight vision rays and cover the contour by
the vision cone with the peak located in pupil
(Pythagoras, Euclid).

Intramission. All bodies emanate flying
images which partially get into the observer’s eyes
(Democritus, Epicurus, Lucretius).

Sinaugogy and synaesthesis. Vision is the
combination of two factors: rays of internal fire
emanating from eyes and external day light. When
meeting they generate the common vision body
which touches the observed object and transfers
the elastic pressure to the vision center located
behind the eye (Empedocles, Plato).

Accidentia. Vision is generated by the excitation
of surrounding medium, sensation occurring
during the movement of pervasive luminous
medium - pellucid, transparent state of which
is activated by the external light, is transferred
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06pa3bl BO3HUKAIOT b611arogapst 1BeTOBBIM PA3THUHSAM
IpeaMeToB (APUCTOTeJIb).

Axkamemuk C.H.BasBuioB (1891-1951 rr.), OOMH
M3 KPYIIHBIX OTe4YeCTBEHHBIX HCC/IefoBaTe/leld HCTO-
PHH MHPOBOM OINTHKH, OTMETHJ, YTO TeOpPHUS 3PH-
TeJIbHBIX JIydel 'BoBce He Obl/la HHUKAKOM OIIMOKOH,
OHa SIBWJIach THIIOTe30l, II03BOJHBIIEH [pPeBHHUM
IIOCTPOMTh T€OMETPHUUECKYI0 OIITHKY OTPa’skaTe/bHbIX
[I0OBEPXHOCTeH C IIPAaBHUJIBHBIMI KOJIHMYeCTBeHHBIMH
BBIBOZAMH, HECMOTPS Ha OTCYTCTBHe CBeIeHHH
ormase"” [9].

Haske 300 yeT Ha3amd, KOrha y4yeHble U MHKeHEPBI
Ha IIpaKTHKe Hadajd MCII0Nb30BaTh 3aKOHBI OIITHKHU
(MHOrma He Bcerfa IIOJHOCTBIO OCO3HAHHO) U YiKe
M MeJIH MHOXKeCTBO KOHCTPYKIIUH OUKOB, 3pUTeIbHBIX
TPy6, TelecKoIoB, IIPUPOZA CBeTa OCTaBajIach He HU3y-
YeHHOM U CBETOBBIE SIBJIEHHUSI IIO-TIPesKHEMY OOBSICHS-
JIACh Ha OCHOBe IPHUMHUTHUBHBIX KU MeTapHU3HUeCKHUX
[IpefiCTaB/IeHUL O CBeTe.

Crenys unesaMm JleoHapno ga BUHYU (1452-1519 rr.)
Y pasBuBas paborsl ®paHuecko pumanpam (1618-
1663rr.) u Pobepra I'yka (1635-1703rr.), XpHUCTHAH
I'roriredc (1629-1695 rT.) mojiaraji, 4To CBeTOBOe Bo36y>1<-
IeHHe - 9TO MMIIY/IbChl YIPYTUX KoaebaHUM >dupa.
B 1678 romy oH 3aBepLIK/ Pa3paboTKy BOJIHOBOM Teo-
puH cBeTa, KoTtopas Oplia onybnukoBaHa B 1690 romy
B 3HAaMeHHUTOM "TpaxTare o cBeTe" [1]. B HeM T'forireHc
IIBITAJICS JaTh OOBSICHEHHE H3BECTHBIX €My OITHYe-
CKUX SIBJIGHHH C MO3UIHM 'TIofobHO BonHe". Mcaak
HetoToH (1643-1727r1.) B 1704 romy Bo3pasuil eMy, 4TO
CBeT PacHpOCTPaHseTcss B BHUAe Iydell. 5T0O MHeHHe
BUJHOIO ydeHOro-QpH3HUKa HMeJO0 3HA4YHTe/lbHBIN
BeC B HayYHBIX Kpyrax, 4To Ha MHOTHE [eCATH/IeTHS
3a/iepsKajio OTKPBITHE PsAJla 3aKOHOB B OIITHKE,

HproToH gaBan Takve GOpMYIHPOBKH OCHOBHBIX
3aKOHOB U OIlpe/le/IeHU N ONTUKH [11]:

"Ilom nydaMH CBeTa SI pa3yMelo ero Mejb4ailIve
YacTH, KaK B HX II0C/Ie[0BaTe/IbHOM YepefoBaHHU
BZ,0JIb TeX Ke TMHHH, TaK U OMHOBPeMEeHHO CYIeCTBY-
IOIIMe IO Pa3TUYHBIM JUHHUAM. 60 OueBHAHO, UTO
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to the external membranes of eye and vision
images occur due to the color distinction of objects
(Aristotle).

Academician S.I.Vavilov, one of the most
outstanding domestic researchers in the history
of world optics, noted that the theory of vision
rays "was not mistake at all, it was hypothesis
which allowed constructing the geometrical optics
of reflective surfaces with correct quantitative
conclusions by the ancient people despite the
absence of information about the eye" [9].

Even 300 years ago, when scientists and
engineers started using the optics laws in
practice (sometimes they did it without complete
realization) and had many structures of glasses,
spotting scopes, telescopes, the nature of light
still remained unexplored and light phenomena
were still explained on the basis of primitive and
metaphysical conceptions of light.

Following the ideas of Leonardo da Vinci
(1452-1519) and developing the papers of Francesco
Crimaldi (1618-1663) and Robert Hooke (1635-1703)
Christiaan Huygens (1629-1695) assumed that
the light excitation refers to pulses of elastic
oscillations of ether. In 1678, he finished the
development of wave theory of light which was
published in 1690 in the famous "Treatise on
Light" [1]. In it Huygens tried to explain the
known optical phenomena from the perspective
"similar to wave". In 1704 Isaac Newton (1643-1727)
disagreed with him in the concept that light
propagates in the form of rays. This opinion of
outstanding scientist-physicist played significant
role in the scientific community and it caused
delay of the discovery of many optical laws for
many decades.

Newton gave such formulations of the basic
laws and definitions of optics [11]:

"I understand that light rays refer to the
smallest particles in their sequential alternation



RERRR RN RN R N AR R AR R R R R N N AR N AR A AR RN NN
B HISTORY OF SCIENCE AND TECHNOLOGY m
RERRR RN RN R N AR R AR R R R R N N AR N AR A AR RN NN

HbtomoH Ucaak lMpokonosuy
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CBeT COCTOUT M3 YaCTeH Kak I0C/Ie[0BaTebHBIX, TaK
U OHOBPeMEHHBIX, IIOTOMY YTO B OJHOM H TOM 3Ke
MecTe BBl MOXKETe OCTAHOBHTH YaCTH, ITPHUXOASIIHE
B OfMH MOMEHT, U IIPOIYCTUTh IIPHUXOASIIKE B Clle-
OYIOIIMH, U B OLHO U TO K& BpeMsl Bbl MOKETe OCTaHO-
BUTb CBET B OJHOM MeCTe U IIPOIYCTUTb €r0 B PYyIOM.
OCTaHOBJIEHHAsI YaCTb CBETA He MOXKeT OBITh TOH 3Ke
CaMoOM, KOTOpasi yke Ipomuia. HaHMMeHBIIUH CBeT
HJTH YaCTh CBeTa, KOTOPast MOXKET OBITh OCTAHOB/IEHA
ofHa, 6e3 oCTaIBHOIO CBeTa, HJIH K€ PACIPOCTPaHS-
eTCSl O[HA, HJIM COBepLIaeT MM HCIIBITHIBAeT OfHA
4TO-TH60 TaKOe, HUero He COBEPIIAET U He UCIIBIThIBAET
OCTaJIBHOH CBeT, sl Ha3bIBaIO JIyYOM CBeTa'.

"[IpesIOM/I1€eMOCTh JIy4el CBeTa eCTh HX PaCIIoJo-
SKeHHe K ITPeIOM/IEHHIO UK OTKJIOHEHUIO OT CBOETo
IIyTH, IPU IIepexofie U3 OLHOTO IIPO3PaYHOro Teaa
WM Cpelbl B APYyryio. Bosbllasi WM MeHbIIas IIpe-
JIOMJISIEMOCTD JIy4el eCTb UX PaCIOJIOKeHHe K 60ib-
IIeMy MM MeHbIIeMy OTK/JIOHEHHIO OT CBOETO IIyTH
IIPY OAMHAKOBBIX ITAZIEHHSIX B Ty 3Ke cpeny".

"OTpaskaeMoCTh JTy4eil - MX PacIIONOKeHHe OTpa-
SKaThCS UJIM BO3BPAIAThCSl Ha3a, B TY 5Ke Cpelly OT APY-
TOM Cpelbl, Ha IOBEPXHOCTb KOTOPOM OHH IIaAaloT.
Jlyau oTpaskaeMsl 6oJbllle HJIM MeHbIIEe B 3aBHCHMO-
CTH OT GOJNbIIelN MH/IM MeHbIIeH JerKOCTH HX BO3-
BpallleHUs Ha3af. TaKue copTa JIyuer, KOTOpble IIpU
PaBHBIX MaJeHHUSIX OTPa’KAOTCs Haubosmee O0OHIBHO
WM Ke CKOpee BCeX OTPa’KaIOTCSl HAIleao IIPH BO3-
pacTaplieM HaK/IOHe Jy4eH, CyTh Jy4H Haubosee
OTpaskaeMble'.

"CBeT, Jy4H KOTOPOrO BCe OZHHAKOBO ITPEJIOMIIS-
eMBI, sI Ha3blBalo IITPOCTHIM, OZHOPOLHBIM H I0f06-
HBIM; CBeT >Ke, OJHH Jy4H KOTOporo Oosee rmpe-
JIOMJISIeMBI, YeM [pyrHe, sI Ha3blBal0 CJIOKHBIM,
HEOAHOPOIHBIM U PA3HOBUIHBIM ",

"LiBeTa OLHOPOMHOIO CBeTa $I HA3bIBAIO IIePBHY-
HBIMH, OZHOPOJHBIMHU U IIPOCTBIMHU, IIBETa K& HeO[-
HOPOHOI'O CBeTa - HEOAHOPOAHBIMH K CIOKHBIMH'.
“lyun, OTIMYAIOIIMeCs II0 LBeTy, OTIHYAITCS
U I10 CTeIIeHSIM ITPeIOM/IsIeMOCTH."

JlomoHocos Muxaua 3linep JZleoHapd
Bacunpesu4

i g

JKaH-Ionb Mapam  KOHz Tomac ®peHenb

OziocmeH XaH

and simultaneous existence in various lines as
well. It is obvious that light consists of sequential
and simultaneous parts as well because at the
same place you can stop the parts which come at
one moment and let pass the parts which come
at the next moment, and at the same time you
can stop light in one place and let it pass in other
place. The stopped part of light cannot be the same
as the part which passed through. The smallest
light or part of light which can be stopped alone
without the rest of light is spread by itself or acts
or experiences by itself something like this. I call
the light ray the thing that the rest of light does
not act on and does not experience".

"Refractivity of light rays is their inclination to
the refraction or deviation from their way upon
the passage from one transparent body or medium
to the other one. Larger and smaller refractivity
of rays is their inclination to the larger or smaller
deviation from their way upon the analogous
incidences to the same medium".

"Reflectivity of rays - their inclination to reflect
or go back to the same medium from the other
medium on the surface of which they get. The rays
are reflected in larger or smaller degree depending
on larger or smaller readiness to go back. Such
types of rays which are reflected the most upon
different incidences or which are entirely reflected
faster than other rays upon the increasing ray slope
refer to the rays which are reflected the most".

"I call the light which rays are equally refracted
as simple, homogeneous and similar light; and I
call the light containing the type of rays which are
refracted in greater degree than others as complex,
inhomogeneous and diverse light".

"I call the colors of homogeneous light as
primary, homogeneous and simple colors and the
colors of inhomogeneous light as inhomogeneous
and complex colors". "The rays which differ by color
differ by reflectivity degrees as well".
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"ConHeuHBIN CBeT COCTOMT M3 Jy4eH, Ppas3iu-
YAIOMIMXCSl II0 OTpPa’kaeMoCTH, IIpuueM, 6oee
OPYTHUX OTPa’KalOTCS Te Jy4H, KOTophle Oonee
IIPeIOMJISIOTCS .

HetoToH obpaman Gomplioe BHUMAaHHE HA MEPU-
OfMYHOCTb CBETOBBIX SIBJIEHHUM K [JOIYCKAJI BO3MOXK-
HOCTb HMX BOJIHOBOM MHTEpIIpPeTalluM, HO OTHAaBaJl
IIpeJ[IouTeHHe KOPIIYCKY/ISIPHOM KOHLEILIUK CBeTa,
CUMTas €ro IOTOKOM YacTHI], JeHCTBYIONKX Ha 3QUp
(repmuH "3¢up" Ayt 0603HAYEHUS HaZeJIeHHON Mexa-
HHUYeCKHMH CBOMCTBAMHU Cpeibl — IEPEeHOCYHKA CBeTa
U BBI3BIBAIOIIMX B HeM KojebaHUM BBell PeHe Jexapt
(1596-1650 rr.). [BUKEHHEM CBETOBBIX HaCTHI] depe3
5bUp IepeMeHHOHN IUIOTHOCTM K HX B3aHUMOIeH-
CTBHEM C MaTepHa/IbHBIMU TeJlaMH, 110 HbloTOHY, 06y-
C/IOBJIeHBI IIpe/IOM/IEHHe U OTpa’keHHe CBeTa, liBeTa
TOHKMX IUIEHOK, NUPPaKIKs CBeTa M ero JUCIepCHUs.
Ilonapu3anusd, cornacHo HpIOTOHY, - HM3Ha4aJIbHOE
CBOMCTBO CBeTa, OOBSICHsieMOe OIlpelie/IeHHOM OpHeH-
Tallkell CBETOBBIX YACTHIL II0 OTHOIIEHUIO K obpa3sye-
MOMY UMH JIy4y.

HHTepecHBIN cilef, B ONTHKe ocTaBua >KaH-TIonb
Mapart (1743-1793rr.), mesiTenb Benukou paHILy3-
CKOH PeBOJIIOLIMH, B KM3HH - uIocod, myOmHIIKCT,
Bpa4-[IPaKTHK, YUYeHbIHM-QU3UK. Ero mpencraBleHUs
0 CBOMCTBAaX CBeTa [12] He COOTBETCTBOBAIM MHEHUIO
V3BECTHBIX YUEHBIX TOrO BpEMEeHH. B 4acTHOCTH, OH
KPUTHKYeT NOKTPUHY HBIOTOHa O pas3s/JIM4HOM IIpe-
JIOMJISIeMOCTH CBeTOBBIX Jydel. Huske IpHBeleHBHI
HEeCKOJIBKO BBIOOPOK M3 TpaKTaTa Mapara (co3maercs
BIIeYAT/IeHHe, YTO TPAKTAT HAITHMCAH TOJIbKO HA OCHOBE
COBCTBEHHOTO OIIBITA K CBOMX Pa3MBILIIIEHUE).

O6 MCTOUHMKe CBeTa: "BOIIPOC COCTOUT B TOM, OKPY-
>KaeT JIM Hac CBeT HeIIPepbIBHO HJ/IM OH IOPLMSMU
MCIIyCKaeTCd CBeTAIIMMHUCS TelaMH. JI0CTaTOYHO
IIOPa3MBICIUTh O HEKOTOPBIX XOPOIIO HK3BeCTHBIX
SIBJIEHUSIX, YTOOBI YBEPUTHCS B TOM, YTO OH HAC OKpY-
>KaeT HeIIpepBbIBHO U B TO 5Ke BpeMs MeeT HEKOTOPYIO
CTeleHb IIOABUKHOCTH...

O IBMXKeHMHU CBeTa: 'be3 ABMIKeHHUS, NPUHHMA-
eMOro MM Ilepe/laBaeMoro, cBeT He Mor Obl c006-
IaTh OpPraHy 3peHHUs] BIedaTIeHHe 06 oOBeKTe
HabmogeHNs - 3TO HeocrmopruMo. Ho coCTOUT H 3TO
OBUSKEHUEe B JaBJIeHUHM, OKa3blBAeMOM BHUAMMBIMHU
TeJJaMH II0C/IeIoBaTeIbHO, OT MeCTa K MecTy, Ha CBe-
TOBble MOJIEKY/IBI, MK B MaTepHaJIbHOM IIepeHoce
CBETOBBIX MOJIEKY/I OT TeJl, KOTOpble UX OTTa/JIKHUBAIOT,
K TelaM, Ha KOTOpBle OHU BO3JeHCTBYI0T! Ha ocHOBe
M3y4eHHs PeabHBIX IBJIeHUH CTAHOBUTCS ICHBIM, 6e3
COMHEHHSI, UTO 3TO ABM’KEHHE 3aK/II0YAeTCs] B MaTe-
pHAJIBHOM IIepeHoce: Ha/lW4YHKe HaBjAeHHUSs, Iepela-
BaeMOIro OT MeCTa K MeCTy, OT y4acTKa K y4acTKy,
obsi3aTennbHO TpeboBaso 6B, UTOOBL MOJIEKYJIBL
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"Sunlight consists of the rays which differ by
reflectivity and the rays, which are refracted in
greater degree, are also reflected in greater degree
than others".

Newton paid great attention to the periodicity
of light phenomena and admitted the possibility
of their wave interpretation but he preferred the
corpuscular concept of light considering it as
the flow of particles which effect the ether (the
term "ether" was introduced by Rene Descartes
(1596-1660) for the designation of the medium-
light carrier which has mechanical properties and
causes oscillation in light). Light refraction and
reflection, colors of thin films, light diffraction
and dispersion are caused by the movement of
light particles through the ether with variable
density and their interaction with material bodies,
according to the concept of Newton. Also Newton
assumed that polarization is the initial property
of light which is explained through the certain
orientation of light particles in relation to the ray
formed by them.

Jean-Paul Marat (1743-1793), figure of the
French revolution who was philosopher, publicist,
practicing physician, scientist-physicist left
interesting mark in optics. His conceptions of light
properties [12] did not correspond to the opinion of
well-known scientists of that time. In particular,
he criticizes the Newton doctrine on different
refractivity of light rays. Several extracts from
Marat treatise are given below (it appears that the
treatise was written only on the basis of his own
experience and thoughts).

On the light source: "The question is following:
does light surround us constantly or is it emanated
by luminous bodies in portions. In order to make
sure that light surrounds us constantly and at
the same time has some degree of mobility, it
is sufficient to think of some well-known
phenomena..."

On light movement: "Without received or
transferred movement light would not be able to
inform the visual organ about impression on the
observation object, it is indisputable. But does
this movement consist in the pressure caused by
the visible bodies sequentially, from one place
to another, on light molecules or in the material
transfer of light molecules from the bodies which
push them away to the bodies on which they act?
It becomes clear on the basis of the study of actual
phenomena without doubts that this movement
consists in the material transfer: availability of
the pressure transferred from one place to another,
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CBeTOBOro GJIIOM[A COCTABIISIIM HEIIPEPhIBHYIO Cpemy
M HHUKaKOe YaCTUYHOe IBHKeHUe He MOIJIO Dbl UMeTh
MeCTa, II0OTOMY YTO JaBieHHe (c1aboe MM CHIIBHOE)
Ha KaKyo-TH60 4acTh 3TOro QIIoHIa pacIIpocTpaHs-
710Ch 6B BO BCeX HAIIPaBIEHHUAX .

"Tak KakK CBeT BCe BpPeMsl HAXOOAUTCS B JBHKe-
HUU U BOBCE He HCITYCKAeTCs CBETSALIMMUCS TeIaMHU,
TO IIOCIeJHHE ero IPOCTO OTPa’kalT, KaK M Tela
HeIpo3payHble; eCIX M HMeeTCs KaKasubo pas-
HUIA MeXAY HUMH B 3TOM CMBIC/Ie, TaK OHA COCTOUT
B TOM, UTO IIepBble COOOIIAIOT CBETY ABHKEHHe, TOrIa
KaK [I0C/IeJHUE OrPAaHUYUBAIOTCS IIOIEP’KAHUEM €T0
(nBHsKeHUS)".

O cBomcTBax cBera: 'TIoMHMMO KauecTB, 0OIIMX
[UISL BCEX TeJI, CBETOBOM (PJIFOM[ MMEET CBOM OTIMYM-
TeJIbHble KauecTBa. B mepByio odepenb, He0OXOOHMO
OTMEeTHUTh ero KparHe TOHKYIO CTPYKTYpy, KoTopas
IIPOSIBIISIETCSI B TOHM JIETKOCTH, C KOTOPOHM OH ITPOXO-
IUT 4Yepe3 BeCbMa IUIOTHBIE IIPO3PAaYHble Tela, B TOM
YHCIe U Takue Haubosee IJIOTHBIE, KaK CTEKIIO, XPy-
CTaJb, AJIMa3 U Tak Aanee, K ero KpaHeH TOHKOCTHU
IoDaBIsgeTCS MCKIIOYHTEAbHAS MOABHUIKHOCTD, Mejb-
Yapmige [0 pa3MepaM CBETSLIHeCcS Telaa IIPUBOLST
€ro B JBMKEHHe, CKOPOCTb KOTOPOrO0 BOCEMBIECST
THICSY JIbe B CEeKYHAY, TaKkas ObICTPOTA e[1Ba K yKJIa-
IBIBAETCS B BOOOPasKeHHH

B CcBOM CBOMICTBA HaIll QUIIOKI BKIHOYAET TAKKE
CIIocO6HOCTH  BO36YKAAaTh 0CObBle OLIYIIEeHHS:
OyAydH COCTaBJIIEHHBIM H3 OTAENbHBIX YaCTeH Cylle-
CTBEHHO Pa3/IMYHOI0 XapaKTepa, CBeT MOXKET 3a CYET
obbegVHEHUS UX CO3[aBaTh olylieHHe 6enoro, Ux
II0JIHOe HCKJIIoYeHHe obpa3syeT udepHoe, a Kakaas
M3 HUX XapaKTepH3yeTCs CIOCOOHOCTBIO ITPOM3BO-
OUTH OIyILIeHKe OTAeTbHOIO I[BeTa. DJIeMeHTapHble
YaCcTH, BBI3BIBAIONIME OIIyIIeHHEe OJHOI0 KOHKPeT-
HOTO LIBeTa, Ha3bIBAIOTCS 'TOMOTeHHBIMHU'; YACTH Ke,
criocobHble BO36YKAATh OIIYIIeHHS Pa3THUYHBIX
LIBETOB, HAa3BIBAIOT TeTepPOreHHbIMHU'; HTAK, LIBeTa
OTHOCSITCSI MCK/IIOUHTEIBHO K CBETY, a He SBIISIOTCS
BHYTPeHHe IIPUCYIIN TeJaM.

ITo KparHel JIeTKOCTH, C KOTOPOU Halll pJIION [ IIPO-
XOOUT CKBO3b BCe ITPO3PAavyHBIe Tela, MOKHO 3aKJIIO-
YUTb, YTO BCE YACTHU (IIOU/IA COCTOST U3 JUCKPETHBIX

i g

from one area to another area, would require
molecules of light fluid to compose continuous
medium, and no partial movement could take
place because the pressure (weak or strong) on any
part of this fluid would spread in all directions".

"Due to the fact that light is in movement all the
time and it is not emanated by luminous bodies
these bodies just reflect it in the same way as
non-transparent bodies; if there is any difference
between them in this sense it consists in the fact
that the luminous bodies transfer movement to the
light and non-transparent bodies just maintain it
(movement)".

On light properties: "Besides the qualities which
are common for all bodies, the light fluid has its
distinctive qualities. First of all, it is necessary
to mention its extremely thin structure which
is demonstrated in such readiness with which
it passes through very dense transparent bodies
including the densest bodies such as glass, crystal,
diamond etc. Exceptional mobility is added to its
extreme thinness: luminous bodies which are the
smallest by size cause its movement which velocity
is thousand league per second and such rapidity is
beyond our imagination™.

The properties of our fluid include also the
capability to agitate the special sensation:
consisting of separate parts with considerably
different character, the light can create
the sensation of white at the expense of their
combination, and their complete absence generates
black color, and each one of them is characterized by
the capability to evoke the sensation of individual
color. Elementary parts causing the sensation of
one specific color are called "homogeneous"; the
parts which are capable to agitate sensation of
different colors are called "heterogeneous"; thus,
colors refer exclusively to the light and they are not
appropriate for bodies.

By the extreme readiness with which our fluid
passes through all transparent bodies, it can be
concluded that all parts of fluid consist of discrete
particles with spherical shape and striking velocity

O6 3TOM MOKHO CyZHThH IO 3aTMEHHSIM CIYTHHKOB HEKOTO-
poli I1aHeTHl. II0CTOSHHbIe HabMIoeH s, CAeNaHHble B TeYeHHe
MHOTHX BEKOB, [I0Ka3aJIH Pery/sipHOCTb [ BHKEHUS [IAHET; U3~
BEeCTEH TOYHBI MOMEHT BpeMeHH, KOI/a CIIyTHUK HOJIKEH BBIH~
TH U3 TeHH IUIAHEeThbl, B KOTOPOH OH HaXOLHUIICS; IIOCKOJIBKY K€
3TOT MOMEHT, KaK 0Ka3bIBA€TCsl, HACTYIIAeT C OMO3/JaHHEeM Ha He-
CKOJIBKO MHUHYT, [I0CJeJHee C OCHOBAaHHMEM HCTOIIKOBBIBAIOT KaK
BpeMsi, KOTOpoe HY>KHO CBeTY AJs mpobera myTu ot 06beKTa, 3a-

CJIOHSIIONIET0 UCTOYHUK, J0 HalleH riaHeThl (KaH-Tlonb MapaT).

It can be judged on the basis of eclipses of some planet satellites.
Constant observations made during many centuries showed
the regularity of planets movement; the accurate instant of
time when the satellite should come out of the planet shadow
in which it was located is known; since this moment occurs
with the delay of several minutes, as it turns out, this delay is
explained with reason as the time which is needed for the light
to travel to the object, which hides the source, to our planet
(Jean-Paul Marat).
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YJacTH4eK IapoobpasHor GOpMbl, a IOpPAa3HUTeIbHAS
CKOPOCTb MX JBM>KEHHS IPUBOAUT K BBIBOAY, UTO 3TH
YaCTHYKU CHJIBHO yIa/IeHBl APYT OT APyra, T.e. GIIonT,
SIBJISIETCSI KpPalHe pPa3peskeHHBIM .

O cpenax: "Bce mycToe IIPOCTPAHCTBO U BCe TeJa,
KOTOpBle MMEIOT 3aMeTHOe CBETOIIPOITyCKaHUe, Ha3bl-
BAIOTCS "CpefaMu’, HO TOJIBKO Te UX HUX, KOTOpPbIe BO3-
OeNCTBYIOT Ha CBET, UMEHYIOTCS 'TIPeIOMIISIONIUMH
cpemamu’. OTCloa BHUIHO, YTO 3TO HaKMMeHOBaHHe
IIPUMEHUMO TOJIBKO /ISl CPefi TeleCHBIX, TBEepIBIX,
SKUIAKHUX UK QIIOUIOB; ITyCTOTA He MOKET OKa3bIBaTh
Ha CBeT HHUKAKOIO AeHCTBHUsS. COOTBETCTBEHHO CBOE
CHJIe BO3JIEFICTBHU S Ha CBET OHU Ha3bIBAIOTCS 'CpelaMU
Pa3IMYHOM 3HEPrUH'.

"B cBO6OHOF 1 OfTHOPOJHOK Cpefie Ty YH HOPMaJIbHO
OBHKYTCS II0 IIPSIMOM JTHHHH;, HO OHH HM3MEHSIOT
HaIIpaB/IeHHe [IBIDKEHMS BCETO B YeThIpPeX pasiuy-
HBIX CJIy4asix: KOIAQ OHM O30T Ha IepudepHio
KaKoroiubo Tena; KOIZA OHHM IaJAIOT Ha IOTHPO-
BaHHYIO II0BEPXHOCTb; KOIZIda OHHU HAKJIOHHO ITPOXO-
OsT depe3 6ornee MM MeHee ITPEJIOMIISIIOLIYIO Cpeny
1 KOTJIa OHH COOUPAIOTCs BBIUTH U3 Cpefibl, 6osiee mpe-
JIOMJISIIOIIEH, UeM Ta, C KOTOPOI OHA TPAaHUYUT. B mep-
BOM CJIydae JIy4H H3rubaloTcs B HEKOTOPOM CTeIleHHU
y TeJ, KOTOpble UM BCTpevaroTcsi (puc.la); Bo BTOpOM
CIy4ae OHU OTCKaKHBAIOT OT IIOBEPXHOCTH, Ha KOTO-
PyI0 OHM IIafiafoT, obpasysi yrosa IPOTHBOJIEKAIIMH,
HO PaBHBIM TaKOBOMY IIPU X MaZeHUH, CTOUT TOIBKO
Ha4YepTHUTh [ePIIeHIUKYISIP K Hel (puc.1b); B TpeTbeM
C/Iy4dae OHU JIOMAIOTCS Ha ITIOBEPXHOCTH Cpefbl, B KOTO-
PYIO OHH BXOISIT HJIM K3 KOTOPOK BBIXOAST, 06pasys
C IIOBEPXHOCTBIO YIJIBI, HaXOASIIMeCS B OIIpefeseH-
HOM COOTHOLIeHUH (pHC.1c); B IIOCTeJHEM Cllyyae OHU
BO3BPAINAIOTCS HAa3aJ OT T'PaHHUIIBI CPefibl, KOTOPYIO
OHH e[1Ba He ITIOKKHYJIH, CJIeflys I10 IIyTH, 110 KOTOPOMY
OHH U CJ1e0BaNH Obl, eciu 6bI OHU OBIIM OTpPaskKeHEBI
Ha IPaHMUIIe ocieHel cpeasl (puc.1d).”

[lepBOe M3 3THUX M3MEPeHUH Ha3bIBAETCS "OTKJIO-
HeHHeM', BTOpoe — "oTpaskeHHueM', TpeTbe - 'pedpax-
nuei’, yeTBeproe - 'perpakuuen’ .

OT KaXAOro H3 O5THUX TEPMHHOB, B3STHIX
B KauyeCTBe KOPHEBBIX 3JeMEHTOB, IOIY4YaIOTCS

9To BO3BpallleHHe JlydeH, [IPOH3BeJleHHOe CH/IO IIPUTSIKeHHU
Cpezibl, KOTOPYIO OHH COOMPAIOTCA IIOKUHYTh. [lomo6HEIe sBiIe-
HUS IIPOUCXOASIT HAa BTOPOM IIOBEPXHOCTH IPH3M, JIHUH3, CTe-
K/ISIHHBIX [IJIACTUHOK U T.J. He roBopst o pedpaKLMK Ha [IePBOH
[IOBEPXHOCTU IIOLOOHBIX Cpeli, TaKHe SBJIEHHSI aHAJIOTHYHEI
Co6CTBEHHO OTPa’KEHUIO; OJHAKO OCHOBA HX Jpyras, TaK KakK
OHU He BBI3bIBAIOTCS OTCKaKMBaHKEM LIAPHUKOB, MafaloIHUX Ha
BO3/lyX IIPH BBIXOZle U3 CTeK/Ia, [IOTOMY UTO 3TH SIBJIeHU S [IPOSIB-
JISI0TCA ellle 3aMeTHee, KOI/la IOBePXHOCTh CTeK/Ia COCe/ICTBYET C

6e3B0O3yIHEIM ITPOCTPaHCTBOM (PKaH-Tlons Mapar).
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of their movement results in the conclusion that
these particles are far away from each other, in
other words, the fluid is extremely sparse”.

On media: "The whole empty space and all
bodies which have noticeable light transmission
are called "media" but those media which have
effect on light are called "refractive media". It
indicates that this name is applicable only for the
bodily, solid and liquid media or fluids; emptiness
cannot influence on the light in any manner.
According to their impact on light they are called
"media of various energies".

In free and homogeneous medium the rays are
normally moved in straight line but they change
their movement direction only in four different
cases: when they get on the periphery of any body;
when they get on the polished surface; when
they pass through more or less refractive medium
at the angle and when they are going to leave
the medium which is more refractive than the

QO
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Puc.1. Yembipe cay4as usmeHeHust HanpasneHus ay4el
Fig. 1. Change of beam propogation
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IIPOM3BOHBIE: OTKIOHSIEMOCTh, OTPaskaeMoCTh, IIpe-
JIOMJISIEMOCTH, BO3BPAIllaeMOCTh eCTh CBOMCTBA OBITH
OTKJIOHeHHBIMH, OTPa>keHHBIMH, IPeIOMIeHHBIMHU
WJIH BO3BPAIeHHBIMH.

B cOoOTBeTCTBUM C H3MEHEHHEeM HaIlpaBJIeHHUS
pacIpoCcTpaHeHMs, IIPOSIB/IsIeMOM JIydaMH, OINTHKY
Llesiecoobpa3Ho pa3feuTh Ha YeThIpe YacTH:

MeponTpyka - M3MeHEHHUS HaIlpaBIeHHS, KOTO-
pble Jy4YH MPOSIBILIOT, IMPOXOAs IO IepUdepHUU
Ten,

KaTonTpMka - H3MeHeHHe HaIlpaBJeHUS IIpU
NaJleHUH Ha [0 POBAHHBIE [IOBEPXHOCTH;

AuvonTpuka - HpH IPOXOXKAEHHUH Pa3IUUYHBIX
cdep;

OnusonTpuKa - IIPH BO3BPallleHUH JIyUeH B Cpeqy,
4Jepe3 KOTOPYIO OHH TOJIBKO YTO ITPOILIH.

IleponTpuka (mo >Kau-Ilonro Mapaty) - HoBas
obnacTh, KOTOpasl OXBaThIBaeT ero (Mapara - aBT.)
OCHOBHBIe OTKPBITUSI M JOJKHA PacCMaTpPHUBAThCS
KaK OCHOBAa BCeX OCTaJIbHBIX YaCTeM; UMeHHO 3/eCh
paccMaTpUBaeTCsi MHOXeCTBO SIBJIeHHH, OBIB-
IIUX paHee HEHU3BEeCTHBIMH, UMEHHO B HeH HMe-
eTCsl BO3MOXKHOCTb OCBETHUTb MHOXKECTBO APYTHX
SABJIEHUH.

[TpuBeneHHBble BbIIIe GOPMYIHPOBKH CBETOBBIX
3aKOHOB, HallMCaHHBle MepPOM aBTOPHUTETHEHIIHX
y4eHbIX-HU3UKOB, IIOMOraloT HaM IOHSTh, Kak
TPYAHO POKIAeTCs UCTHHA.

KopryckynspHas TeopHs COXpaHsia FOCIOACTBY-
olllee IOJIO’KeHMe B OITHKe A0 Haudaja XIX Beka,
XOTSI HEKOTOPbIe KPYIIHbIe YUeHble, B TOM UHCJIe poc-
CHUICKHe aKaJeMUKU JleoHapn Diyep (1707-1783 rr.)
U Muxaun BacunseBuu JlomoHocoB (1711-1765 rr.)
OTAABaIM IpelAIlOYTeHHe BOJHOBBIM IIpelcTaBiie-
HHUSM O IPUPOJie CBETa.

HemoHcTpauus Tomacom IOHTrom (1773-1829 rr.)
B 1801 rony sB/leHUs MHTepPepeHI MU CBeTa CTaja
KPYIIHBIM CBHUJETe/NbCTBOM BOJHOBOH IIPHUPOAEI
cseta. B 1815 romy OriocTeH KaH ®peHenp (1788-
1827) YTOUHH/ NPUHLHUI [IoNreHca, AOMNOIHUB €ro
OpuHOHUIIOM HHTepdepeHnuu IOHra. IIpUHIKIO
T'torireHca - ®peHens He TOJBKO Ja/l BO3MOXKHOCTD
06BSICHEHU ST IPSIMOJIMHENHOCTH PACIIPOCTPAHEHU S
CBeTa, HO U OOBSICHMIJI MHOTOYHCIEHHBble HUdpak-
IMOHHBIE IBJIeHUS.

HecMoTps Ha ellle He 3aBepIIEHHYI0 MHOTOBEKO-
ByI0 JHCKYCCHIO MeXAY CTOPOHHHKaMH KOPIIYCKY-
JISIPHOM Y BOJTHOBOM TEOPHU U CBeTa, [0 KoHIa XIX Beka
Ha OITHYeCKHUX 3aBOJaX, CO3JaHHBIX B [epMaHUHU,
dpaHOKU, AHIVINY, & TaKKe B POCCUUCKUX HebOOIb-
MKX, YaCcTO IIPUMHTHBHBIX, MaCTE€PCKHUX, OBIIH
CO3MAHBl HECSATKHU THUIIOB ONTHYECKUX IPUOOPOB
BOEHHOI'O (3pHUTesbHbIe TPYObl, IIpHUIIebl, GMHOK/IN)
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medium with which it shares borders. In the first
case, rays bend in some degree close to the bodies
with which they meet (Fig. 1a); in the second case,
they bounce off from the surface, on which they
get forming the opposite angle equal to the angle
upon their incidence, if the perpendicular to it will
be drawn (Fig. 1b); in the third case, they break on
the surface of the medium, into which they get
or from which they come out forming the angles
with the surface which have certain correlation
(Fig. 1c); in the last case, they go back from the
boundary of the medium which they almost left
following the way, which they would follow if they
were reflected on the boundary of the last medium

(Fig. 1d).
The first such measurementis called "deflection”,
the second one - "reflection”, the third one -

"refraction" and the fourth one - "retraction"”).

If we take each of these terms as the root
elements, we will obtain derivatives: deflectivity,
reflectivity, refractivity, ability to go back;
also there are properties of rays to be deflected,
reflected, refracted or drawn back.

In accordance with the variation of scattering
direction demonstrated by rays, it is reasonable to
divide optics into four parts:

Peroptrics - changes of direction which are
demonstrated by rays passing on the periphery of
bodies;

Catoptrics - change of direction in case of the
incidence on polished surfaces;

Dioptrics - when passing through different
spheres;

Opizoptrics - when rays go back to the medium
through which they just passed.

Peroptrics (according to the conception of Jean-
Paul Marat) refers to the new area which covers his
(Marat) main discoveries and must be considered as
the basis of all other parts; and many phenomena
which were not known earlier are considered here
and particularly in this area it is possible to cover
many other phenomena.

Corpuscular theory retained its predominant
position in optics till the beginning of the 19th

This is coming back of the rays accomplished by the attracting
force of the medium which they are going to leave. Similar
phenomena occur on the second surface of prisms, lenses,
glass plates etc. Not speaking of the refraction on the first
surface of such media, such phenomena are analogous to the
reflection proper; however, their basis is different because these
phenomena are shown more noticeably when the glass surface is

close to the airless space (Jean-Paul Marat).
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M obmero, ¥ HAy4YHOTO NPHUMeHeHHUSs (TeIeCKOIIBI,
IIpOeKIIMOHHBIe IIPUOOPHI, POTOMETPHI, pamHoMe-
TPHL, "'BonmebHble" GOHAPH U T.II.).

KOHCTPYKTOpPhl M HH’KeHepH-ONTHUKHK pa3pabo-
TaJld OpPUTHMHAJbHBIE TEXHOJOIHH H3TOTOBJIEHUS
JeTajed M3 CTeKk/JIa U KpUCTaaoB. Cpefy HUX Hau-
6osnee m3BecteH (6omee 100 1eT) U HCIOAB3YeTCS
10 HACTOSIIero BpeMeHU TaK Ha3blBaeMbIH 'METO[,
ONTHUYECKOro IPUTHUPA" - BeCbMa IIPOCTOM U J[0CTa~
TOYHO IIPOM3BOJUTENbHBIN.

B mepuom aHTHUYHOCTH U, 0COOEHHO, B II€PHO
peHeccaHCa CO3[4aBallMCh OPUTHHAJIBHBIE CTAHKHU
OJig  H3TOTOBJIEHHS ONTHUYECKHUX JeTajleH.
HM3BecTHO, 4TO OJUH M3 IOCIefoBaTenen [anueo
Tanunes (1564-1616) DBaHOsKeIMUCTa Toppuyeniu
(1608-1647) M3roTOBUJ II0 CO3LZAHHON UM TexXHO-
JIOTHHM ONTHYeCKHe [eTa/ld TeJleCKoIla, KOTOpbIe
OH CMOT IIPOKOHTPOJMPOBATh C BBICOYAMILIEH TOY-
HOCTbIO (MHTepdepeHLIMOHHBIe ONBITH HBIOTOHA
eMy He O6BLJIM M3BeCTHBI). B 1923 roay HUTalIbiH-
CKUM y4eHBIH-ONTHUK B.PoOHKM paspaboTasl HOBBIH
MeTOJ, KOHTPO/IS ONTHYeCKHX AeTalell MU CHCTeM
(MeToq, CABUTOBOM HHTepdepomeTpuH [14]), c momo-
IIbI0 KOTOPOrO OCYyIIeCTBHJ KOHTPOJb KadecTBa
IIOBePXHOCTH JTMH3bI JHAMETPOM 83 MM, HM3rOTOB-
nennon 3J.Toppuuennu (1608-1647 rr.) oxono 1642
roga. JInH3a opasuia y4eHBIX BBICOKOH CTelleHbIO
COBepIIeHCTBA M OblJIa OTHeCeHa K KJIACCy COBpe-
MEeHHOU TOYKOM ONTHKH. ToppudYe/IM yMmep, TakK
1 He OTKPBIB CBOETO CItocoba M3roTOBIEHUS U KOH-
TPO/IS JIMH3.

CnenyeT OTMETUTb TeopeTHUecKHe PaboThl
U INpaKTHU4YeCKHe NOCTHXKeHHS B OITHKe PeHe
Hexkaprta (1596-1650), KOTOpBHIM He TOJBKO He3a-
BUCHMO OT Bunnebpopma CHennmyca (1580-1623)
chopMyIHPOBaJ 3aKOH IIPe/IOMJIeHH S Ty4deH CBeTa,
MOT IIPOBOAHTBH PacyeThl OINTHUYECKHX IPHUOOpOB
c runepbonuYeCKUMU U JUIMIITHYECKUMHU [I0BEPX-
HOCTSIMM, HO M HayuuJcsg ob6pabaTelBaTh JIHH3BI
c achepuyecKHMMHU MoBepxHoCcTAMHU (AII). B Tpak-
tate [13] B pa3gene "[luonTpUKA" OH IPUBOLUT Yep-
TeKU KOHCTPYKIMU LIIHPOBAIBHOIO CTAHKA S
ob6paborku nuH3 c AIl (puc.2). Jaske B HAIlU SHU
JaJIeKo He BCe ONTHUKU BKIo4aioT (AIl) B co3gaBae-
MBble MU OITHYeCKHe IIpHUOOpBl M3-3a TeXHOJIOIHU-
YeCKOH CJIOKHOCTH MX MacCOBOIO M3TrOTOBJIEHHS.

Poccus TOAKJIIOYMIIACEH K PeIIeHUI0 ONTHUYeCKHUX
npobneM M oleHKe QU3UUYECKUX SIBIEHHUM, HMe-
IOIIMX ONTHUYeCKYI0 IPUPOAY, B OCHOBHOM, /s
BOEHHBIX Lielled. B IleTpoBCKHM ITepHON U K cepe-
nuHe 1700-X rof0B OHA HEIJIOXO IIpeycIiesa 3/7ech:
YCIIeILIIHO CO3/laBaIMCh TeopeTHYecKas 6a3a, OCHOBEI
CTeK/IOBapeHUsI U ONTHUYeCKOro NpubopocTpoeHU
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century, although some outstanding scientists
including the Russian academicians Leonhard
Euler (1707-1783) and Mikhail Vasilyevich
Lomonosov (1711-1765) gave preference to the wave
conceptions on the nature of light.

Above-mentioned formulations of light laws
which were written by the pen of distinguished
scientists-physicists help us to understand the
challenge of truth birth.

Demonstration of the phenomenon of light
interference in 1801 by Thomas Young (1773-1829)
became large-scale evidence of the wave nature
of light. In 1815 Augustin-Jean Fresnel (1788-
1827) defined Huygens principle more accurately
supplementing it with the interference principle
of Young. Principle of Huygens-Fresnel did not only
give opportunity to explain the linearity of light
propagation but also it explained many diffraction
phenomena.

Despite the centuries-old discussion between
the supporters of corpuscular and wave theories
of light which has not finished yet, till the end of
the 19th century at the optical plants established
in Cermany, France, England and in the Russian
small and often primitive workshops, tens of
types of optical devices for the application in
military (spotting scopes, sights, binoculars) and
general scientific purposes (telescopes, projection
apparatus, photometers, radiometers, "magic"
lanterns etc.) were designed.

Constructors and engineers-opticians developed
original fabrication methods for glass parts and
crystals. Very simple and quite effective so-called
"method of optical lap" is the best known method
(for more than 100 years) and it is used till the
present time.

During the antique period and especially
during the Renaissance period original machines
for the fabrication of optical parts were designed.
It is well known that one of the followers of
Galileo Galilei (1564-1616), Evangelista Torricelli
(1608-1647) made the telescope optical parts which
he could control with the highest accuracy on
the basis of his developed method (he did not
know interference experiments of Newton). In
1923 Italian scientist-optician V. Ronki developed
the new method of control of optical parts and
systems (method of shearing interferometry [14])
with the help of which he controlled the quality
of lens surface with the diameter of 83 mm made
by E. Torricelli approximately in 1642. Lens stroke
scientists due to its high degree of perfection and
was referred to the class of modern fine optics.
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lMaank Makc

Jlo6ayvesckuti
Hukonati MeaHosuy

Makcsena [>xelimc
Knepk

TPyZaMH BeJIHKOTO PYCCKOTO YYEeHOrO-IepBOIIPO-
xonua M.B.JIoMOHOCOBA, a TaKXe psafga YYeHBIX-
MHOCTpPAaHLeB, MpPHUIJIAIIEHHBIX Ha HKMMIIEpaTop-
ckylo cnyxby (HoranH Teopr JleiTmaH (1667-1736),
Teopr Bonbdranr Kpadt (1701-1754) u B co3JaHHYIO
[TeTepbyprckyro AkazeMHIo Hayk (JleoHapn Driiep
(1707-1782) u IPp.), OIHAKO COXPAaHUTb TeXHUUECKHUH,
Ja 1 Hay4dHBIM IOTeHIMaa Poccuu He ymanoch [1]
II0 psily IPUYHH, I/TaBHBIM 06pa3oM, H3-3a YTPaTH
HadvaBIllell CO3[4aBaThCsl HAYYHOM IIKOJBI 1a U [BO-
PSAHCKHEe [OeTH MpefIlloYHTaau BOEHHYIO Kapbepy
U c1ykby OT4YM3He, HO He HAayUHYIO UM HHKeHep-
HYI0 , a BOeHHYI (MX BKJIAJ B yKpeIlJIeHHe BOEH-
HOM CJIaBHI CTPAaHBI, 6€3yCI0BHO, BEJIHUK).

B yacTu onTuku Poccus B TeyeHue 150 et "mipe-
6piBana B aHabuo3e", HO HUKOTJA He IIpeKpalnana,
X0Tsa U He GopCcHpOBaia AeATeJIbHOCTh OTAAbHBIX
3HTY3MaCTOB U I'eHHeB -~ MeXaHHKOB, YaCTO CaMoy-
4yek, paboraBmux B Hebonpmux macTepckux (MBaH
bengen, Illanmep, KosmocoB, HMBaH bensgeB-ChbiH,
AHppen Haptos, MBaH Kynubun, Ocun [IUImopuH,
KopHenumn Periccur, Banagumup Faypman, CemeH
TpeiHauH, Teonop lIBabe, MBaH Ypnay6) [1].

[poM TIpsaHyI OXHAAaeMO U B TO Xe BpeMs,
KaK BCerja, HeOXHJAHHO: OTCTaBIlas TexXHHUYe-
cku Poccus B Havajle XX BeKa IIpoUTIpasia BOMHY
SIMOHUHU: CYXONyTHBIe BOMCKAa M MOPCKas apMana
agMupana PoXAeCTBEHCKOTO IIOTepIIeNId IIopake-
HHe B 3HAUUTe/JbHOM CTeleHU H3-3a OTCYTCTBUS
COBpeMEHHBIX ONTHYECKUX MPULIIbHBIX apTH/IIe-
PHUIHCKHX CHCTEM.

K vectm  PocCHMHCKOrO IpaBUTeNbCTBaA
1 MOpPCKOro MHHMCTEPCTBA HaJ0 OTHECTH YCKO-
PeHHOe KX BMeIIAaTe/JbCTBO B OPTaHM3ALIMI0 OIITH-
YeCKUX ITPOU3BOACTB (KaK Bcerga, ObIIM U BUAHBIE
IIPOTUBHUKU pelleHUs MpobieMsl) C BblAeIeHHEM
buHaHCHUPOBaHMUA.

K koH1y XIX Beka CUTyaLus cTaja 6I>ICTpO MEHSThCH.
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SliHwmeliH Anbbepm JleGedes Memp

Hukonaesuy

lFonuubiH bopuc
Bopucosuy

Torricelli died not having discovered his method of
lens fabrication and control.

Theoretical works and practical achievements
of Rene Descartes (1596-1650) should be marked
out; he formulated the law of light ray refraction
independently from Willebrord Snellius (1580-1623),
managed to perform the calculations of optical
devices with hyperbolic and elliptic surfaces and
learned to treat lenses with aspherical surfaces as
well. In the treatise [13] in the Section "Dioptrics”
he gives drawings of the structure of polishing
machine for the treatment of lenses with aspherical
surfaces (Fig. 2). Even nowadays, not all opticians
include aspherical surfaces (AS) into their made
optical devices due to the processing complexity of
mass production of AS.

Russia got involved into the solution of optical
problems and evaluation of physical phenomena
having the optical character mainly for the
military purposes during the period of Peter I and
by the middle of 1700th succeeded in this area
considerably: theoretical base, fundamentals

b

Puc.1. LLaugosanbHeili cmaHok P.Jekapma das obpabomku
AUH3 € acgepu4ucKumu nogepxHoCmsmu

Fig. 1. The polishing machine for lenses with the aspheric
surfaces
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YnbsiHUH Bcesonod
AnekcaHoposu4

Mempywesckuli
®edop Pomuy

FepwyH AnekcaHop
Jlbgosuy

Cmonemos AnekcaHop
'puzopbesuy

lonbdzammep Amumputi
AnekcaHoposu4

Yukones Bnadumup
Hukonaesuy

CosfaHHe ONTHYECKHX 3aBOACKHUX IIpoO-
M3BOACTB ONMPAJOCh Ha KpPYHHBbIEe JOCTHXKe-
HHS OTe4eCTBEHHBIX y4YeHBIX - QHU3UKOB, MeXa-
HHUKOB, KaJpPOBBIX BOEHHBIX CIIeLHaJIUCTOB
(mpexxne Bcero, B 'PAY u MOpPCKOM MHHHUCTep-
cTBe) B 00/aCTH ONTHUKM, HCCAeLOBAHUS KOTO-
peix B XIX 1 Hauane XX B.B. 060raTu/INu MHPOBYIO
HayKy M CO3[alu Hay4yHyo 6a3y /s NOATOTOBKU
HH>KeHepHOIo KOPpIlyca CTposiIercs PocCcHUHCKOHU
ONITHYECKON IIPOMBIIIJIEHHOCTH. Cpegu HHUX
B.B.IletpoB (1761-1834), A.T.CtoneTtoB (1839-1896),
I1.H.JlebepgeB (1866-1912), B.Bb.TonuubsiH (1862-
1916), B.H.Yuxkones (1845-1898), I'.U.Bunsg (1833-
1902), H.H.JlobaueBckum (1793-1856), I.A.Tonbma-
rammMmep (1860-1922), A.H.KpwinoB (1863-1945),
®. d.[TeTpymeBckur (1829-1904), B.d.IleTpyiues-
ckun (1829-1891), B.H.Muxanosckum (1856-1913),
A.Jl.TepmiyH (1868-1915), 4.H.Ilepemenkun (1874-
1935), C.H.Ppenbepr (1887-1957) u MHOrHe Apyrue
13BeCTHEIe yUeHBble.

B 1865 roay [sxerimc Kinepk Makcpesn (1831-1879)
Iokasaj, 4YTO CBeT IpeACTaBisieT CoOOM He YIpy-
rye, a 3JeKTPOMArHUTHBIE BOJHBI, PacIpOCTpPaHs-
IOI[Fecst CO CKOPOCTBIO CBeTa. Bckope cTano siCHO,
YTO /I8 UX PaCHpOCTpaHeHUs He HYXeH U 3QHUP.
YpaBHeHHs MakcBesla CTaau QyHZAMEHTOM BOJ-
HOBOM OIITHKH [1].

®petlibepz Cepzell
WeaHosuy

Kpbinos Anekceti
Huxkonaesuy

lMepenenkuH 5koe
Hukonaesuy
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for glass manufacturing and optical instrument
engineering were developed by the efforts of great
Russian scientist-pioneer M.V. Lomonosov and
other scientists-foreigners who were invited to
the emperor’s service (Johann Georg Leutmann
(1667-1736), Georg Wolfgang Kraft (1701-1754)) and
into the established Saint Petersburg Academy
of Sciences (Leonhard Euler (1707-1782) and
others); however, Russia did not succeeded in the
retention of technical and scientific potential [1]
for a number of reasons and mainly because of
the loss of scientific school which just started to
be established: children of noble people preferred
the military career and service to the Homeland
and not scientific or engineering career’) but
the military one (their contribution into the
consolidation of country military glory is
undoubtedly great).

In the area of optics "Russia during 150
years was in anabiosis" but it never stopped to
work in this area although it did not force the
activities of individual enthusiasts and geniuses-
mechanicians who often were self-educated
people working in small shops (Ivan Belyaev,

*

By the end of the 19th century situation started to change
quickly.

2

Mpoxopoe AnekcaHop
Muxatinosuy

bacoe Hukonati
eHHaduesuy

®abpukaHm BaneHmuH
AneKkcaHoposuy
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HecMmoTps Ha ycIleXH 371eKTPOMarHUTHOM Teo-
puu cBeTa, K KoHLY XIX BeKa BBIICHU/IOCH, YTO
OHAa HeJO0CTAaTO4YHAa /AJIg OIHNCAHHS IIPOLLeCCOB
IIOTJIOLeHU S U UCITYyCKAaHU S CBeTa.

B 1900 romy Maxkc IlnaHk (1858-1947) mpu-
IeJ K BBIBOAY, YTO 371eMeHTapHas KoyebaTesb-
Hasl cucTeMa (aToM, MoJieKy/a) OTAaeT BOJIHOBYIO
SHEPTrHUI0 3JIeKTPOMArHUTHOMY IOJI0 H/IH IOJY-
4aeT ee OT 5TOr0 IIOJSI KBAHTAMH - IOPLUSIMH.
B 1905 roay AnbpbepT dnHmTenH (1879-1955 rr.)
IPUIIKMCA] KBaHTaM CBeTa - GOTOHAM He TOJIBKO
3HEePruIo, HO TaK>Ke UMIIYJIbC U Maccy. IIpH morio-
meHUU GOTOHA OH IlepecTaeT CYyLIeCTBOBATh,
a MOIVIOTHBINAS ero CHCTeMa IIOJy4aeT ero SHep-
ruio u umnyisc [1].Pa3sButue uneu Iln1aHka npu-
BeJIO K pelIeHHI0 ITpobseMBl TEIJIOBOIO H3Jyde-
HHS U 33JI0KHJIO OCHOBBI KBAHTOBOU PU3HKU.

Paborel IImaHKa ¥ DHHIITeNHa BepHYIH
ONTHUKe MHOILHe 4YepThl KOPIYCKYJSPHBIX IIpef-
cTaBleHUN. KBaHTOBas TeopHs CBeTa, oOBSICHUB
(yske B XX BeKe) OCHOBHEIe 3aKOHHBI poTo3ddeKTa,
saBIeHUsI GOTOXMMHUUYECKUX IIpeBpalleHUI, B3a-
MMOJIEHMCTBHS CBeTa C BemecTBoM, 3pdeKT
KoMIITOHAa, CTOKCOBCKHMH CHBHUI YaCTOTEl H3Jy-
yeHUsI OGOTONIOMUHECIEHIIUU [I0 OTHOIIeHUIO
K 4acToTe B036Oy>KAalomero cseta, KOMOMHAIIKOH-
HOe paccesiHHe CBeTa, CTaja KPYIHBIM BKJIAZOM
B Pa3BHUTHeE OIITHUKH.

[IpouayTt eme 100 1eT, U B HepBOM Jecd-
TuneTuu XXI BeKa POCCHHCKHUHN mHpodeccop
M.M.MupomHuKoB (pox.B 1926) BHOBb ob6pa-
THUTCSI K MHPOBOMY COOOIIEeCTBY y4YeHBIX-OITH-
KOB C IIpeJJIokeHHeM HeoOXoAMMOCTH cobimofe-
HHUS U, B OTAEJbHBIX C/y4dasix, COIIACOBAHHOIO
YyTOUHEeHHUS NPHUHATOM M YCTOSIBIIEHCS TepMH-
HOJIOTUHM B OINTHKe, NyalU3M KOTOpPoH (BOIHO-
Bas NIpUpoAa MU KOPIYCKYASIPHOCTH) B IIOJHOU
Mepe IposiBUJCS B XX BeKe dYepe3 'na3epHYIO
peBonrouuw” " u "ronorpaduw”’’ u ctan pabouum

YV M.IlnaHKa 60/bII0k HHTEPeC BEI3bIBaIM PaboTsl Ipodeccopa
KasaHckoro yHHBepcuTeTa B.A.YnpsiHuHa (1863-1931), a TakxKe
TPYyABI poccUiicKoro mpodeccopa b.b.TonuiuHa.

**  BKJIaf OTeueCTBEHHBIX YYEeHbIX ~ OIITHKOB H GU3HUKOB B 3TOT HO-
BBIM BUTOK Pa3BUTHUS ONTHYECKOM HayKH Ype3BhIYaliHO BeTUK
1 MHoroobpaseH. I1epBOOTKPBIBATENIH B 3TOH 06/1aCTH HOBEH-
Iero 3HaHHs - Mpodeccop BaneHTHH AnekcaHApoBuY Pabpu-
KaHT (1907-1991), akagmeMuku Hwurkonail TeHHagbeBU4Y Bacos
(1922-2001) u Anexcangp Muxarnosuu IIpoxopos (1916-2002)
(Bmecte c H.T.BacoBsIM U A.M.IIpoxopoBsIM HobereBCcKyIo mpe-
MUIO 32 OTKPBITHeE JIa3ePOB [T0yYH/I aMeprKaHer Yap/p3 TayHc
(pom. B1915T.).

*** AkageMuK IOpuit HukonaeBud JleHHUCIOK (1927-2006) CBOMM OT-
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Schapper, Kolosov, son of Ivan Belyaev, Andrei
Nartov, Ivan Kulibin, Osip Shishorin, Kornelius
Reissig, Vladimir Caufman, Semen Tryndin,
Theodor Schwabe, Ivan Urlaub) [1].

The drastic changes came expectedly and
unexpectedly at the same time: Russia which
was left behind technically in the beginning
of the 20th century lost in the war with Japan;
ground forces and marine armada of the admiral
Rozhdestvensky suffered defeat mainly due to
the absence of modern optical aiming artillery
systems.

Accelerated intervention in the organization
of optical productions should be referred
to the honor of the Russian government and
Navy Department (as always, there were overt
opponents to the problem solution) with the
financing for these purposes.

Establishment of the optical manufacturing
relied on the achievements of domestic
scientists-physicists, mechanical engineers,
regular military specialists (first of all, in the
Main Missile and Artillery Directorate and
Navy Department) in the area of optics; in the
19th and beginning of the 20th centuries their
research enriched the world science and created
the scientific base for training of the corps of
engineers of developing Russian optical industry.
These scientists are V.V.Petrov (1761-1834),
A.G.Stoletov (1839-1896), P.N.Lebedev (1866-1912),
B.B.Golitsyn (1862-1916), V.N.Chikolev (1845-1898),
H.I.Wild (1833-1902), N.I.Lobachevsky (1793-1856),
D.A.Goldhammer (1860-1922), A.N.Krylov (1863-
1945), F.F.Petrushevsky (1829-1904), V.F.Petru-
shevsky (1829-1891), V.N.Mikhailovsky (1856-1913),
A.L.Gershun (1868-1915), Y.N.Perepelkin (1874-
1935), S.I.Freiberg (1887-1957) and many other
well-known scientists.

In 1865, James Clerk Maxwell (1831-1879)
demonstrated that light represents not elastic
but electromagnetic waves which propagate
with the speed of light. Soon it became clear
that ether is not needed for their propagation.
Maxwell equations became the fundament of wave
optics [1].

Despite the progress of electromagnetic theory
of light by the end of the 19th century it has
become clear that it is not sufficient for the
description of the processes of light absorption
and emission.

In 1900 Max Planck (1858-1947) came to the
conclusion that the elementary oscillating
system (atom, molecule) gives the wave energy to
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MHCTPYMEHTOM, a He IpeAMeTOM KaKux-1ubo
OUCKYCCUH HEeONBITHBIX COTPYAHHUKOB.

Becsw KOMIIJIeKC ONTHUYECKHUX HayK
M.M.MUPOLIHUKOB pa3fenus Ha 6a3oBble YacTU
(15] enrHOM HAayKH — ONTUKA:

BonHoBad ONTMKa - HayKa, HM3yyalollas COBO-
KYIIHOCTb SIBJIEHHI, B KOTOPBIX IIPOSIBISIETCS BOJ-
HOBasl (371eKTPOMarHUTHAsI) IPUPOJA CBETa;

®usuka $oToHoB (KBAaHTOBas ONTHKA) — HayKa
0 KOPIIYCKY/ISIPHBIX (KBAHTOBBIX) CBOKCTBAaX CBeTa,
€ro MUKPOCTPYKTYpe;

MKoHuKa - Hayka o6 u306pakeHUH, ero kave-
CTBe M PacCIo3HABAHMH C Y4YeTOM 3aKOHOB 3pHU-
TeJIbHOTO BOCIIPUATH S,

onTtoTexHuka (TpafUILIMOHHOE ONTHYECKOe
npubopocTpoeHHe) - Hayka o npubopax, OCHOBaH-
HBIX Ha BOJTHOBOM OIITHKE;

®oToHMKa (IpUKIaAHAS) - Hayka o npubopax,
OCHOBAHHBIX Ha QU3HKe GOTOHOB;

OnTuyeckoe mMaTepuanosefeHue - Hayka
0 CBOMCTBAaX M TEeXHOJIOTHAX CO3[aHHUS ONTHYe-
CKHX Cpel C 3apaHee 3aJaHHBIMH CBOHCTBaMHU
(cTexkso, KPHUCTalAbl, KepaMHKa, BOJOKOHHAas
OIITHUKA T.[.).

B nexkabpe 1918 roma B IleTporpame 6bl1 OpraHu-
30BaH locylapCTBeHHBIH ONTHUYeCKHM HHCTHUTYT
(TOH), koTopoMy B 2014 roay ucmoaHsieTcs 96 JeT.
06 HCTOPHUM POXIEHHUS HHCTUTYTa M CTaHOBJe-
HUH ero TpagUuLHK IPOLOIKHUM PaccKas B ClIeny-
IO X HOMepax >XypHala.
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electromagnetic field or receives it from this field
by quanta - portions. In 1905 Albert Einstein
(1879-1955) attributed not only energy but pulse
and mass as well to the light quanta - photons.
Development of Planck idea led to the solution
of the problem of thermal radiation and laid
the foundation of quantum physics. During the
photon absorption the photon ceases to exist and
the system which absorbed it receives its energy
and pulse [1]).

Papers of Planck and Einstein gave back
many characteristics of corpuscular conceptions
to the optics. Quantum theory of light having
explained (in the 20th century) the main laws
of photoeffect, phenomena of photochemical
transformations, interaction of light with
substance, Compton effect, Stokes frequency
shift of photoluminescence radiation in relation
to the frequency of exciting light, combined light
scattering became large contribution into the
development of optics.

Another 100 years will pass and in the first
decade of the 21st century the Russian professor
M.M. Miroshnikov (was born in 1926) will address
the world community of scientists-opticians
again with the suggestion on the necessity to keep
and, in individual cases, to clarify concordantly
the approved and established terminology in
optics, the dualism of which (wave nature and
corpuscularity) has become apparent in full in
the 20th century through "laser revolution"")
and "holography"™™") become the operating tool
and not subject matter of any discussions of
inexperienced employees.

Papers of the professor of Kazan University V.A. Ulyanin (1863-
1931) and proceedings of the Russian professor B.B. Golitsin
aroused great interest of M. Planck.

**  Contribution of domestic scientists-opticians and physicists
during this new phase of the development of optical science
is extremely great and diverse. The pioneers in this area of
new knowledge include the professor Valentin Aleksandrovich
Fabrikant (1907-1991), academicians Nikolai Gennadyevich Basov
(1922-2001) and Aleksandr Mikhailovich Prokhorov (1916-2002)
(together with N.G. Basov and A.M. Prokhorov, Charles Townes
(was born in 1915), American scientist, was awarded the Nobel
prize).

*** Academician Yuri Nikolaevich Denisyuk (1927-2006) with his
discovery in the area of holography strengthened positions
of wave optics having demonstrated and implemented the
capability to restore the phase, amplitude and spectral structure
of object light wave from the hologram (typically “corpuscular”
product).
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The whole complex of optical sciences
M.M.Miroshnikov divided into the basic parts [15] of
the single science - Optics:

Wave optics - science studying the complex of
phenomena in which the wave (electromagnetic)
nature of light is demonstrated;

Physics of photons (quantum physics) - science
on the corpuscular (quantum) properties of light, its
microstructure;

Iconics - science on the image, its quality and
recognition taking onto account the laws of visual
perception;

Optical engineering (traditional optical instrument
engineering) - science on the devices based on the
wave optics;

Photonics (applied) - science on the devices based
on the physics of photons;

Optical material science - science on the properties
and methods of generation of optical media with the
previously set properties (glass, crystals, ceramics,
fiber optics etc.).

In December 1918 in Petrograd the State Optical
Institute (SOI), which will be 96 years old in 2014,
was established. Read the next issue of magazine
about the history of the institute establishment and
formation of its traditions.
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XXIX MEKOVYHAPOIIHAS
IIKOJIA-CUMIIO3UYM
10 KOTEPEHTHOM
OIITUKE U IrOJIOTPA®UHU

HaumoHanbHbIA  uccnegoBaTenbckinii TOMCKMA

rOCYAAPCTBEHHbIN YHUBepcuTeT (Try)

W TOMCKMIA TOCYAApCTBEHHBIA YHWBEpCUTET

CUCTEM  YNPaBNEHMS W PafMo3NeKTPOHUKN

(TYCYP) npu nopaepxke MuHo6pHaykn Poccuu

opraumsytor 18-22 mas 2015 ropa B Tomcke

Likony-cMMNO3MyM MO  KOFePeHTHOM ONTUKe

n ronorpaduu. Compeacefatenyn HayyHoro

MeponpuaTus: B.B.leMuH, npopekTop no y4eb-

How pabote TTY, u C.M.lLUaHgapos, 3aB. kade-

APOW 3NeKTPOHHLIX npubopos TYCYP. Lkona

BKNIOYAET B CeOS NEKUMN Begywiux y4eHbiX,

paboTalWwmx B pasiMyHbLIX 061aCTAX COBpe-

MeHHOM QyHAAMEHTANbHOW UM MpUKNAJHON

KOrepeHTHOIN ONTMKM, B OCHOBHOM roforpaduu

W POACTBEHHLIX e/l MeToAaM, ¥ AOKNAAbl MONO-

AbIX YYaCTHMKOB WKOAbI. [NaHWpyeTcs npo-

BECTW MepOonpuUsTAe, OpraHu30BaB ero paboty

M0 CNIeAYIOLMM HaNpaBAEHNAM.

= TeopeTuyeckue MeToAbl aHaN3a CBOMCTB
ronorpamm.

= [onorpaduyeckue Metogbl 06paboTku
UHOpMALMK.

= [onorpaduyeckas cnekn-uHTepdepomeTpus
1 CNeKA-KOpPENSLMUOHHbIE METOZbI.

®  |1306pasuTenbHas ronorpadus (husnueckue
Y LMGPOBLIE METOAI).

= [onorpaduyeckas MUKpoCKonus
11 METOAbI OMTUYECKOrO CBEPXBLICOKOTO
pa3speLLeHms.

= [onorpadus B 6monorun 1 MeguLInHe.

m  [070rpaMMHbIe U AUGPAKLMOHHDIE ONTHYe-
CKVe 31eMeHTbI.

m  DoTomaTepuansl, Cpesbl ANS PerucTpaLmm

roNorpamm.
= [onorpadus u 06pazoBaHme.
OpraHu3alUMOHHLIA  KOMMTET — mpeanona-

raetT, 4to BO BpemA Haquoﬁ BCTpeyn 6yp,yT
pa60TaTb MacTep-knacCbl Ang MONOAbIX Yy4acT-

HUKoB LUkonbl. bonee mogpobHylo  MHGop-
MaUMIO O MPOBEAEHUM  LUKObI-CUMMO3NYMa
MOTYT  MpefocTasuTb — OnbluykoB  Arnekceit

Cepreesuy (+79069473006; olshukov@mail.tsu.ru)

1 KucteHesa MapuHa [puropbesHa (+79138051910;
m-kisteneva@mail.ru).

C.Lllanaapos, conpecefarent

XXIX MexxayHapoaHou LLkonbi-cumno3nyma

M0 KOrepeHTHO ONTUKE 1 ronorpadum
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KYBHUTBI [IOYTOM

CyuTaeTcs, 4TO ANS Nepefayn  KBAHTOBOW
UHOPMALMKM HA BOMbLUIME PACCTOSHUSA Nyule
BCEro MoAXoasT (OTOHbI — ObICTpble W Cnabo
B3aMMOEMCTBYIOLME C OKPYXEHUEeM YacTuubl.
OOHAKO M OHM He WAeanbHbl: PaCcCemBaloTCs,
AndparupyioT, NOrNOWANTCS, B  pesynbrate
Yero MOPTATCA MX Xpynkue Cynepno3uLMOHHbIE
COCTOSHMS. ITO MPUBOAMT K OrpaHNYeHUsM
Ha MpegenbHyl0 AAnbHOCTL nepedaun MHOOp-
Maumu: okono 200 KM Mo ONTOBOMAOKHY U 140 KM
Mo OTPLITOMY MPOCTPAHCTBY — MeHbLUe, Yem
oT Mocksbl 10 MuTepa. B pabote [Zhong M. et
al.— Nature, 2015, Ne517, p.177] (AscTpanus,
CLIA, ®paHums, Tepmanus, Hosas 3enaHpus)
nokasaHo, yto npu T=2K n H=1 Tn gpepHoie
CnUHbI npumMeceit PTEU B opToCMAnKaTe Kpem-

KBaHTOBas no4ToBas cnyx6a

HMS COXPAHAKT KOTEPEHTHOCTb O4YeHb [OAr0 —
B TeueHue (370:60) MuH. M03TOMY 415 Nepeaaym
3aKOAMPOBAHHON B aHCambne Takux CrMHOB
KBaHTOBOW MHAOPMALMM OKa3blBAETCS MpoLye
(1 HapexHee) du3MYeCcKM nepemecTUTb copep-
KALLMIA 3TV CIMHBI KPUCTANN, HEXenn npuberatb
K ycyram nocpefHnKoB-GOTOHOB, Hnaro cpaBHu-
TeNbHO KOMMAKTHbIE pedpuxepatopsl U UCTOY-
HUKM MarHWUTHOrO NOAS B HALLEM PacropsXEHUN
umelotcs. Ecim nodaHTasnpoBarh, T0 AanbHew-
luee yMEHbLUEHNE CKOPOCTM [eKOrepeHTU3aLmm
kybuTOB 1 MOBbIWeEHME paboyed TemnepaTypbl
[0 KOMHAaTHOW CMOCOGHbI CAENaTb BO3MOXHbIM
nosBNeHMe "KBAHTOBLIX MACMOPTOB" W [axe
"kBaHTOBbLIX AeHer" [Morton J.).L., Molmer
K.- Nature, 2015, Ne517, p.153]. KBaHToBas
NHOPMALMSA 3aNUCLIBAETCS B KOMNEKTUBHbIE
BO3DYXKAEHM  S4EPHbIX CMMHOB  KpuUCTanna
IEU3, noc/ie Yero 31T KpUCTaNA NepeMeLliaeTcs
B MYHKT HA3HAYEHWS HA3EMHLIM MW BO3AYLIHBIM
TPaHCMOpTOM.
[1.0neHos
[evamaemcs ¢ paspewenus undopm.6ion. "Tepcm”
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MUCTOPUSA HAYKU U TEXHUKX .
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OTKPBITUE
MEXIYHAPOJHOTO
TOJA CBETA

U CBETOBBIX
TEXHOJIOTHUM B ITAPUXE

WHuumatvBa nposeseHns [ofa cBeTa  mpeanpu-
Hsta OOH ng Toro, YTobbl rpadXKaaHe MMpa Y3HAM
60bLIe O BOKHOCTU CBETA B MX KVU3HM, YTOBLI OHY
MOHAMAIK, KK OMTIAYECKIE TEXHOMOTM COBEMCTBYIOT
YCTOM4MBOMY Pa3BUTUIO OOLLECTBA M 0BECTIEYMBAIOT
pelueHme npobnem B 06NACTM HEpreTUKM, 06pa3oBa-
HiNS, CENLCKOO XO3AIWCTBA, CBS3I 11 3APABOOXPHEHMS,
W MOYeMy HayuHble MOMCKM W JOCTAKEHUS TeXHONO-
T CNOCOBCTBYIOT  YKPENAeHWIo  MEXAYHAPOAHOMO
CoTpyAHUyecTBa. 19 sHBaps B [lapwe coctoanoch
OTKpbITE MeXXZyHAPORHOrO rofa CBETA W CBETOBLIX
TexHonorwi (IYL 2015). HayuHbiM CTOHCOPOM Meporpu-
TS BICTYIAO EBpOMelickoe (u3ndeckoe obLLecTBo
(EPS). B TeueHvte rofia CTpaHbl Mitpa 6yayT MpoBOAMTH
HayuHble hopyMbl 1 cumnosnymbl: Discovering Light -
Mopryranms; Light and Shadow — Tepmanus, Hikari -
the wonder of Light - SinoHus, International Year of Light
2015 Literary Competition "Words and Light'- Poccus.
O MHOrMX APYTUX MHTEPECHbIX MePOMPUATASX MOXKHO
Y3HaTb Ha caiTe mpoekTa: www.light2015.0rg. Kcrarw,
AHa Mywza Cumonw Tamboa, OTBETCTBEHHDLIA CeKpe-
Tapb CaHKT-TTeTepbyprckoro KOMUTETA M0 NPOBEAEHNHO
MexayHapoHoro rofa CBeTa 1 CBETOBLIX TEXHOMO-
M, AOLEHT Kadempbl MPOMBILLAEHHON 3KOAOrMM
Yuueepcutera UTMO, CTana uneHom  Jenerauuu,
kotopas npeacrasnsina YHusepcuter UTMO B Mapudke.
Bo3masun  pocCuMiickylo  Aeneraumio  Bragvmup
Bacunbes, pextop yHusepcutera UTMO.

[o mamepuaaam wwwlight2015.0rg u wwmwifmo.ru




