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OKpy>Kalonifii HaC MHUpP HANOJHEH O0BeKTaMH, MUMEIOIIMMU HaHOpasMephl. W3 Hux
CJI0EHO TIOYTH BCE, MOMaIa0IIeecs HaM Ha TJ1a3a, BKI0Yas HaC CaMHUX.

Ou3uuecKkre SBIEHUS Ha TOBEPXHOCTAX KOHJCHCHUPOBAHHBIX Cpell H3y4YalHuch C
IpeBHOCTH. B0O3MOXXHO, camMoO€ paHHEE MNHUCbMEHHOE YIOMHMHAHHME CBEICHMM W3 3TOHU
o0JylacTi, TaTHPOBAHHOE TEPHUOJOM IpaBICHUS XaMMypalH, HOSBHIOCH B KIMHONMHMCHOM
dopme B BaBunone (cm. craito 5). Onpenenennas Gopma rajaHusi, U3BECTHAsI CErOIHS
KaK JIEKAHOMaHTHs, OCHOBBIBaJIaCh Ha aHAJIN3€ CBOMCTB Macia, BEUIMTOIO B Yally C BOIOM.
HaGnronass moBepeHue pacuIMpsitolleiics IUIEHKHM Macia, IpOopHULATenab IpelcKa3blBal
WCXOJ BOSHHBIX KaMITAHWH 1 TeYeHNE OOJIE3HEN.

OOpryHO HAOMIOZAaEeMBIM (CHOMEHOM B TIPHPOAE, KOTOPBI BCTpedaeTcs y pasHbIX
pacTeHUH U KUBOTHBIX, SABIAETCS MHTep(EepeHIMs B TOHKUX IUIEHKaX. OAHO U3 IEPBBIX
M3BECTHBIX HCCIEI0BaHUI 3Toro (heHoMeHa ObuTO mpoBeneHo PoGeptom I'ykom B 1665
roxy (B pabore «Mukporpadus»). I'yk mocTyImpoBai, 9TO paayra B MaBIWHBUX MEPHIX
OblTa BBI3BaHA TOHKMMH YepeXyIOIIMMHCS CIOSMH IUIACTUHBI M Bo3ayxa. 3a 9 jer 1o
atoro Pobept boiik nccienoBan nBeTa TOHKUX IJIEHOK B MBUIBHBIX ITY3BIPSX.

MHorue uccienoBaresid OTMedYanyd TOT ()aKT, YTO MOPCKHE BOJIHBI MOYKHO YCIIOKOWTH,
BBUIMBas Macio B Mope. B wactHocTH, benmkamua @paHkimH ObUT 3HAKOM C
MpeIoKeHHbIM [ mnHeM o0bsicHeHneM 3Toro (akra, korma B 1774 roxy Havanm cBOH
9KCIIEPUMEHTHl BO BpEeMs OJHOIO K3 CBOMX MHOTOYMCJICHHBIX IIOCEHICHUIH AHITIHH.
Amnmaparypa @paHKIWHA COCTOSUIA W3 ITOJIOM 0aMOYKOBOW MAajOYKH, BEPXHsS YacTb
KOTOpO#l Oblja 3aloJIHEHa MAacioM. «...S5l mocranm OyTBUIOYKY C MAacjioM U, BBUINB
HECKOJIbKO €ro Karejib Ha BOAY, yBH[EJN, KaK OHO YIAMBHUTEIHHO OBICTPO PACTEKIOCH IO
MIOBEPXHOCTH... Macjo, XOTS €ro ObUIO He OO0JIbIle YaHON J0KKH, MTHOBEHHO yCIIOKOHIIO
BOJIHCHHE HA IUIOLIAJM B HECKOJBKO KBAJAPATHBIX APHOB...» (cm. cnaiid 6). HTEpecHO,
qr0 DpaHKIMH HE BBIIOIHWI NPOCTEHIIMX BBIYMCICHUH, KOTOpbIE IPUBEIN OBl €ro K
3aKJIIOYEHHIO, YTO TOJIIMHA [UIEHKU COCTABIISIET BCEI'O OKOJIO OHOIO HAHOMETDA.

B 1877 romy Hxozaits Ywmapa ['mo6c omyOmukoBan B «Tpymax KoHHEKTHKYTCKOM
aKaZieMUW» BTOPYIO YacTh CBOEM MOHYMEHTaJbHOW paboThl «PaBHOBEcHE reTeporeHHbIX
BEIIECTBY. OTa paloTa, KOTOpas CHpPaBEIIMBO PAaCCMaTPUBACTCS KaK BbIIAIOIIEECS
JnocTikeHue Hayku XX Beka, 3a510kuiia MaTeMaTH4ecKuil (yHAaMEHT TepMOJUHAMUKH U
CTaTUCTUYECKOM MexaHWku. Kak dacTe 3TOH mporpamMmbl ['MOOC MOIHOCTHIO OmMHCal
TEPMOAMHAMUKY TOBEPXHOCTHBIX (ha3. Bce mocnenmyrome pa®oTel B 3ToW 00jacTu
coJepKaiy TIJaBHBIM 00pa3oM pa3bsICHEHHE €ro JAOBOJBHO CIIOXKHOTO H3JIOKEHHS
BOIIPOCA.

HecmoTpsi Ha Gojpmioe 3HaYCHHWE STHX HCCICIOBAaHUH, TONBKO B IEpPBBIC
TOJbl IPOLIIOTO cToJieThs Onarofgaps ycunusim MpBuHa JIsHrMiopa Hayka o
MOBEPXHOCTH BBIACAHMIACh B CIEHNUATbHYIO OONacTb HCCIEIOBAHHMA.
Haubonpiiero BHUMaHUs 3aCIyKHBAIOT, KOHEYHO, €T0 Pa0OTHI IO U3YyUYCHHUIO
JBYMEPHOT0 MHpPa MOHOMOJIEKYJISIPHBIX IICHOK, BBIITOJHEHHBIE COBMECTHO C
Katpun braomkert (cm. crainowt 9, 10). B 1932 rogy Illsenckas akagemus
Hayk mpucynwia Jlsurmiopy HoOemeBckyro mpemuto 3a «Bwigaromuecs
OTKPBITHUS U pa3pabOTKH B 00JIACTH XUMUH HOBEpXHOCTI» (cm. cratiowt 7, 8).
C navamom XXI| Beka pa3BUTHE HAHOTEXHOJOTHUH CBS3BIBAIOT C HOBBIM
MaTepuajioM — rpadeHom. ['padeH mpencrtaBisier coO0Oil JIHUCT U3 aTOMOB
yriaepoda ¢ reKCaroHajlbHOW YMAaKOBKOW, a €ro KpUCTaIMuecKasl pemiérka
COCTaBJICHA U3 IBYX B3aUMOIPOHUKAIOIINX TPEYTOJIbHBIX peléTok bpago.
JlocTaToyHO XOpOUIO M3YyYEHHBIH TPa(UT MOKHO MPEICTABUTh KAaK CTOMKY
JUCTOB TpadeHa, COSAMHEHHBIX MEXKIy COOOH Cla0bIMH  BaH-AEp-
BaanbcoBbiMH crmiamMu. B 1970 — 1980-x romaXx HECKOJBKUM TpyIIaMm
HCCIIEIOBATENECH yIaloch MPOBECTH OCAKICHHUE OIHOTO CJos Trpadura
(rpadeHa) Ha MOBEPXHOCTH PA3IUYHBIX MaTepHUaoB. boiiee MepCreKTUBHBIN
METOJ TMOIydeHHs rpad)eHa — MEeTOJ MUKPOMEXaHUIECKOTO OTIIEIUICHHS €T
oT rpadura (TeXHUKA «KJICHKOW JEHTH). ['pat)eHOBBIN JHCT OBLT MOJTY4EH B
cBobogHOM cocrostHud B 2004 romy Amnapeem [eiimom, KoHcranTmHOM
HoBoCEnoBbIM U UX KOJUIETaMH.

HoGenesckass mpemusi mo ¢usuke 2010 roma npucyxknena [eiimy u
HoBocénoBy «3a HOBaTOpPCKHE OSKCIIEPUMEHTHI [0  HCCIEIOBAHUIO
JBYMepHOro marepuana rpadena» (cm. craiowsr 11, 12). Dto npucyxueHue
SIBIIICTCS TIPUMEPOM OECCIIOPHOM MPEMHM, KOrjJa HET COMHEHHH B
MPUOPUTETE  HCCIIEAOBATENCH, CHENaBIIMX OTKPbITHE, B BaXXHOCTH
MPOBEACHHON paboThl M €€ 3HAYMMOCTH Ui OyIylmIuX HCCIIEIOBaHUH.
Becsma BeposiTHO, 4TO 3a UccieoBanus rpadeHa OyaeT MpUcykKeHa emme He
omHa HoGemeBckass mpemus. Haumnas ¢ 2010 roma koimvecTBo paboT,
MOCBSAMIEHHBIX TpadeHy, CTajo BO3pacTaTh JaBHHOOOPa3HO.
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Babylonian Lecanomancy: An Ancient Text on the
Spreading of Oil on Water
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I am very glad to add my tribute in this
Festschrift to the work of Professor Zettle-
moyer. He has long been engaged in the
study of adsorption on surfaces and is par-
ticularly well known for his investigations of
the wetting properties of various (rather
messy) liquids. It seems, therefore, not in-
appropriate to describe here the earliest
written record of the spreading of oil on
water. It is fairly well known to scholars of
antiquity but not, I believe, to scientists or
even to historians of science (see, however,
the Note added in proof).

BACKGROUND

Between the Tigris and Euphrates lies a
fertile area known to orientalists as Babylo-
nia and Assyria so named after the two main
capital cities, Babylon in the South {Babylo-
nia) and Ashur in the North (Assyria). The
Greeks, who had a word for most things,
called it Mesopotamia (meso = between,
potamos = river}. It retained this name
throughout the western world until the end
of World War I when it acquired its present
name, Iraq.

One of the earliest civilizations of which
we have records was that of the Sumerians
who flourished in Southern Mesopotamia
around 3200 B.C. They are credited with
having invented the oldest known written
language. They wrote in clay with a suitable
stylus and if a permanent record was
required the clay could be baked and the
inscriptions so preserved. The writing

epted October 16, 1979

apparently began in a pictorial form and
gradually developed into stylized form con-
sisting of linear incisions made with a wedge-
shaped stylus. In this form it is known as
cuneiform (Latin cuneus = wedge).

Sumerian has no known connections with
other linguistic sources. Many of the basic
words were monosyllal as a result a
*‘sign’’ could serve both as a word and as a
syllable. In this way longer words or words
for which specific signs did not exist could
be spelled out in terms of existing syllabic
signs.

Around 2000 B.C. Sumer was overrun
and gradually dominated by the Akkadians
who brought with them their spoken,
Semitic language but no form of writing.
They therefore adopted and adapted the
Sumerian cuneiform to suit their own needs.
In some cases an ‘‘ideogram’ might be
adopted to mean the same thing as in
Sumerian although it would be pronounced
as an Akkadian word. This resembles the
use, in Japanese, of Chinese characters; the
character has the same meaning in both
languages but is usually pronounced differ-
ently in both. In syllabic writing they took
over the sound (or “*value™’) of the Sumerian
signs and combined these phonetically to
produce the sound of the required Akkadian
word.

One of the most famous Akkadian rulers
was Hammurabi. He is known to orientalists
for his Code (1758 B.C.) which deals largely
with the laws of property and of damages.
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XLIV. Of the flilling of Waves by means

/ Oil. Extraéled from fundry Letters
tween Benjamin Franklin, LL. D.

F. R, §. William Brownrigg, M. D.
E.R.S. and the Reverend Mr. Farifh.

Extraét of a Letter from Do@or BROWNRIGG to
Dr. rrRANKLIN, dated Ormathwait, January 27,

1773-

Redde, Jane ) Y the enclofed from an old friend, a

B 1774 worthy cletgyman at Carlifle, whofe
great-learning and extenfive knowledge in moft fci-
ences would have more diftinguithed him, had he
becn placed in a more confpicuous point of view,
you will find that he had heard of your experi-
ment on Derwent Lake, and has thrown together
what. he could collett on that fubject; to which I
have fubjoined one experiment from the relation of
another Gentleman.

Extrat of a Letter from the Reverend Mr, FARIsH,
to Dr. BROWNRIGG.

I fome time ago met with Mr. Dun, who fur-

prifed me with an account of an experiment you

had tried upon the Derwent water, in company with

Sir
Franklin, B. Of the Stilling of Waves by means of Oil. Extracted from
Sundry Letters between Benjamin Franklin, LL. D. F. R. S. William
Brownrigg, M. D. F. R. S. and the Reverend Mr. Farish. / B. Franklin, W.
Brownrigg, R. Mr. Farish. — Tekcr : nenocpencreenssiii // Philosophical
Transactions (1683-1775). — 1774. — Vol. 64. — P. 445-460. — Nmeercs
AIIEKTPOHHAS BEpCHSL: http://www.jstor.org/stable/106023 (nara
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SURFACE CHEMISTRY?
IRVING LANGMUIR

Research Laboratory, General Electric Co., Scheneclady, New York
Recetved August 14, 1933

The phenomenon of adsorption has been known and has been
studied for many years. For example, Sir James Dewar found
that charcoal cooled in liquid air was capable of taking up very
large quantities of such gases as oxygen and nitrogen. This was
known to be a surface action depending on the very fine state of
division of the charcoal.

The effect of soap in lowering the surface tension of water
depends upon the presence of a higher concentration of soap mole-
cules in the surface layer than in the solution.

Willard Gibbs proved thermodynamically that there is a general
relation between the surface adsorption, the lowering of the sur-
face tension, and the concentration of the solution. The equa-
tion that he deduced ecan readily be put in the form

dF

'm = kT (1)

where p is the partial pressure of the vapor of the adsorbed sub-
stance in equilibrium with the surface of the liquid, or it may be
the partial osmotic pressure of a substance dissolved in the liquid,
¢ is the number of molecules adsorbed on the surface per unit area,
T is the absolute temperature, and % is the Boltzmann constant,
1.37 % 10~ erg deg.~*, and F, which may be called the spreading
force, is given by
F=yi—7 (2)
1 This paper was presented as the Nobel Lecture in Chemistry in Stockholm
on December 14, 1932, It is designed to summarize the author’s contributions

and present views in this field, but does not adequately describe the work of
others.
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Molecular layers

OF

By Irving Lanemuir, For.MEM.R.S.

THE ROYAL SOCIETY (Read 8 December 1938—Received 5 January 1939)

If fragments of camphor are placed upon a clean water surface they
move about vigorously and may even be made to propel toy boats. The
late Lord Rayleigh (18goa, 189oc) found that these movements stopped
rather abruptly if the surface tension of the water was lowered by 21
dynes/em. by oily contamination of the surface. The amount of olive oil
needed for this purpose was surprisingly small, corresponding to a thick-
ness of only 16 A (16 x 1078 em.).

Miss Pockels (1891) proved that any amount of olive oil less than enough
to give a critical thickness of about 10 A had no effect whatever on the
surface tension of water, but above this limit the surface tension decreased
rapidly as the amount of oil was increased. Only 5 g. of olive oil would be
needed to cover an acre of water surface with a film of this critical thick-
ness.

Series A Mathematical and Physical Sciences
No 940 16 March 1939 Vol 170

Miss Pockels also showed that accidental contamination of the surface,
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which had previously complicated nearly all observations of surface-tension
phenomena, could be eliminated by using a trough filled to the brim with
water, and sweeping impurities off the surface by the motion of barriers
which rested on the edges of the trough. This use of movable barriers to
confine films, to compress them or to remove them from the surface, laid
the foundation for nearly all the modern work with films on water.

The early theories of surface tension had been developed by physicists
(Thomas Young 1805; Laplace, Gauss, ete.) who either treated liquids as
continuous fluids between whose elements of volume forces acted, or con-
sidered only spherical molecules which exerted upon one another forces
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that varied as a function of the distance between molecular centres. Such
theories naturally could not take into account the wealth of knowledge
that had been accumulated by organic chemists regarding the structures
of organic molecules.

Lord Rayleigh (189ob) gave a valuable analysis and a criticism of the

classical theories of surface tension but with hardly a mention of mole-
cules. He called attention, however, to a remarkable estimate of the range

Vol. CLXX. A. (16 March 1939) L[] 1
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Built-Up Films of Barium Stearate and Their Optical Properties

Kardaring B, BLODGETT anp IRvING LANGMUIR
Research Laboratory, General Electric Company, Scheneciady, New York
(Received March 20, 1937)

The technique of depositing successive single lavers of
molecules of various stearates on a solid surface is de-
seribed. Films containing 3001 layers have been built of
barium-copper stearate. A photograph shows films built
in a series of steps having intervals of 2 molecular layers.
The contrast of the steps is plainly visible when the slide is
illuminated by polarized light at angles near grazing
incidence. By measuring the angles at which films con-
taining known numbers of layers reflect minimum intensity
of monochromatic light for the first five interference
Iringes, the thickness per layer and refractive index can be
calculated with great accuracy. The thickness per layer
of barium stearate was found to be 24.40A. The presence
of traces of foreign substances in the water affect the
spacing by 1 to 3 percent. The films are uniaxial crystals,
the optic axis being perpendicular to the surface on which
the films are built. The refractive index of the ordinary
ray, #1, and of the extraordinary ray in a direction per-
pendicular to the axis, ma, are m=1491, n;=13551.

METHOD for depositing many successive
single layers of molecules on glass or metal
has been described in a previous paper.! A mono-
layer of stearic acid was spread on the surface of
water containing barium salts, or salts of other
bivalent metals, and was transferred to the solid
by a process of dipping, the stearic acid film being
kept under suitable 2-dimensional pressure.
Stearic acid spreads on a water surface with the
carboxyl group of each stearic acid molecule in
contact with the water while the hydrocarbon
chain is nearly vertical? The monolayer therefore
consists of a sheet having carboxyl groups on the
under surface and CH; groups on the upper
surface, the thickness of the sheet being de-
termined by the length of the molecular chain
and the tilt of the chain with respect to the
surface. In the dipping process the first layer
attaches itself by its carboxyl groups to a clean
solid surface when the solid is raised out of the
water, causing the surface to be dry when it
emerges, The second layer attaches itself as the
solid is lowered into the water, the third layer as
it is raised again, and so on. Thus the dipping

1 K. B. Blodgett, 1{ Am. Chem. Soc. 57, 1007 (1935).

21, Langmuwr, |. Am. Chem, Soc., 39, 1848 (1917).

Equations are given which describe the refraction of the
extraordinary ray, the intensity of the rays reflected from
the upper surface and from the film solid boundary, the
phase change at the boundaries, Brewster’s angle, and
other special properties of birefringent films. The intensity
of the light and dark fringes reflected by flms built on a
series of glasses of known refractive indices is used as a
measure of #.. Skelefon films, Barium stearate films built
at pH < 7.0 are composed of a mixture of stearic acid and
neutral stearate. The stearic acid can be dissolved by
benzene leaving a skeleton of stearate which is birelringent
and has refractive indices much lower than those of the
normal film. Measurements are given of a skeleton for
which #,=1.30, others for which #,=1.32, #,=1.39.
Skeletons have been built having #y=1.25 and 1.22. The
skeleton for which ny=1.30 had 99.2 percent of the thick-
ness of the original film, although only 63.7 percent of its
density.

process serves to fold the monolayer back and
forth on itself so that the molecules in successive
layers are oriented in opposite directions,

When the water on which the stearic acid
spreads contains barium salts, the barium com-
bines with the carboxyl groups of the molecules
forming barium stearate. X-ray diffraction stud-
ies? of built-up films of this type have confirmed
the evidence that the (—CQO):Ba groups lie in
planes having a spacing which is twice the length
of the molecular chain.

Three methods have been used for measuring
the spacing of the molecular layers. (a) An optical
method based upon the interference of light from
the upper and lower surfaces of the ilm, This was
described in the previous paper and will be
further deseribed in this paper. This method em-
ploys films having less than 500 layers, and re-
quires a knowledge of the refractive index of the
film. (b) A second optical method which has been
used by Professor A. H. Compton and C. Holley
to measure films built by Dr. Blodgett. A film
containing a known number of layers, in the
range 1000 to 3000 layers, was built on an optical

? Clark, Sterrett and Leppla, . Am. Chem. Soc, 57, 330
(1935); Holley and Bernstein, Phys., Rev, 49, 403 (1936),
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2. In addition to showing the above change,
xanthone and fluorenone possess new bands in
sulfuric acid solutions which are believed to be
assoriated with the stebilization of the gquinonoid
structure for these compounds. Solutions of
stannic chloride produce the same changes on the
absorption spectrum of xanthone that sulfuric
acid does.

4. The production of color with xanthone and

sulfuric acid or stannic chloride is not due to the
ether oxygen,

4. The color of ketone chlorides and sulfurie
acid or stannic chloride is of a different nature
from that of ketones and resembles that of tri-
arylcarbinols and salts of these carbinols, It is
postulated that in such solutions the ketone
chlorides exist in a quinonoid modification.

ANH AmwoR, MICH. RECEIVED MARCH 28, 1935
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Films Built by Depositing Successive Monomolecular Layers on a Seolid Surface

By Karearive B, BLoncerr!

A previous paper’ has described briefly a
method of depositing successive monomolecular
layers of ‘stearic acid” on glass. Subsequent
experiments,® which will be discussed in this
paper, have shown that the substance deposited
on the glass was calcium stearate and not stearic
acid. The layers were deposited one at a time;
thus a film could be bullt baving & thickness of 1,
2, 3 or more layers of malecules. Further de-
velopment of the method has made it possible to
deposit more than 200 lavers on glass and on
various metals,

This paper will describe experiments in which
the thickness of films containing many layers was
measured by means of the interference of mono-
chromatic light reflected by the films. These
measurements were made with films of calelum
or batium soaps of leng-chain fatty acids deposited
on glass having a high refractive index.  Films can
be built with fatty acids* when deposited on a
metal, but fatty acids do not adhere readily to glass.

A monomolecular caloium stearate film s
formed on water by placing a small amount of
stearic acid, dissolved in benzene, on a clean sur-
face of water containing calcium salts. The
stearic acid spreads rapidly in & monomelecular
film.* Ii the pH of the water-bath is greater than

(1) The txpetismeats described in this paper were commssaced in
callaboration with Dr. ireing Langmulr and were sontinsed whils he
waa travelingin t5e Orient, The writes ia indebted ta D, Lasgmuir
far mrging her o develap further the method deserlbed in the previous
paper, end for comtribucing many Important suggestions which bave
been bnchaded in this paper.

(%) K. B. Blodgest, Twis Jouxsar, B8, 405 (1084}

(8) 1. Lusgmuir, F. Frauklin Tart., 318, 153 (1084

(4] 0. L. Clark, B R Sterrett and F. W Leppia, Trrs
BT, 340 (148

(6) (ah I Lamgousir, ibid, 39, 1848 (18170 b M. K. Adem,

5.0, approximately, the Ca ions in the water com-
bite with the carboxyl group of the adsorbed
molecules, converting the film to ealeium stear-
ate. The film may be neutral soap or an aeid
seap, depending on the pH of the water, The
term “acid soap” is used here in the sense in which
it is used by McBain® and other writers to refer
te compounds of the fatty acid and the neutral
soap. Both types of soap will be called “'caleium
stearate’ in this paper.

‘The film is transferred from water to glass’ by
raising a clean glass slide slowly out of the water
on which the film is spread. A constant surface
pressure is maintained on the film as the glass is
raised through the surface. If the water-hath
is alkaline (pH > T7.5), the stearate molecules
show a ready tendency to attach themselves to
glass, 50 that the surface pressure causes them to
be: shoved off the water and onto the glass. Lang
muir, Adam snd others have demonstrated that
the fatty acids tend to orient themselves on a
water surface with the —COOH "head” of each
molecule in contact with the water and the chain
tilted at a more or less steep angle with the plane
of the water surface. It the present experiments
the monomaolecular layer of caleium stearate is
similarly oriented and the layer is transferred to
glass with the (—C00):Ca heads attached to the
glass, and the paired chains perpendicular to the
plane of the glass, The exposed upper suriace
of the film is composed of closely packed CH,
ETULLpS,

(8] 1 W. MeBain. M. Taylior and M. E. Laing, J. Chems. Sor., 183,
621 (15220, and papers
(71 1, Langs rans. Furoday Soc., 16, 82 (1520);

mbnds‘, y Blodgett, K. B. Films Built by Depositing Successive Monomolecular Layers on a Solid

o Enter :'d:'l“m”roulo ¢, Easton, Pa., as Second-dloss Mat 2 , o . Py Surface/ K. B. Blodgett. — DOI: 10.1021/ja01309a011. — TekcT : HemocpeaCTBEHHSII //
deperinds g m i 15, 1915 s‘:m"” : 5 ‘ ' Journal of the American Chemical Society. — 1935. — Vol. 57, Iss. 6. — P. 1007-1022 : 3
: Tab., 3 Fig. — Bubmuorp.: B cHockax (17 ref.). — ISSN 1536-6065 (online). — Umeercs

anekTporHast Bepcust: https://pubs.acs.org/doi/10.1021/ja01309a011 (mara oGpareHust:

. — PexxuM mocTyma @ 1mo moJmmcKe.
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5 oxrafipa 20107 no pemermo Meeackodt Koponeeckoil akagenmn Bayk Hofenepekan npesvma no dmamee za 2010 r. Grna
npmcy®IcRa Anapers Teibgy (Veneeporrer Mamiecrepa, Bemroiparama) 1 Koscranmmy Hmocrosy (Vareepormer
Mammecrepa, Beankol pRTARRA) 38 HOATMOPEKUES SRCRSPILME HIfTE] RO LCCASO0EEHIN 08V M EPHOAD MEMEPULLE 2pagfans,

Anpgpell Korcranmesosna Deflm — rpasparms Hupepraspos.
Pogmsca B 1958 r. B r. Coun (Poccis). Tlomywn yaéayi cTeneHs B
1987 r. » Hec Ty TR dit o Tena Ax: wayx OCCP

(Yeproromoska, Pooo
HAYKH W RABOTEXHOS

A s CTE PCROTO. IEHTPA MEs0-
cwTeTe MamqecTepa SaEEMaeT
VLR OBATRIBCK YR I idic-

COPCEYHY 1M 10, npRcy & meEEY0 B 2000 r. B geers wobmes Kopo-
nepckoro of mecrea (Bemmobp rran ).

YoH o tom 181 4

Koneranrim Cepreesim Hopooknos — rpasnan mn Ben mgoGprmamm §

mest Tarmse (Poo . Yakayo

ne¥ T “n. Papbona (Hefseren, Hupep-

van ). Tlpodhaccop i maywrsil corpy ek Ko ponesckoro ofimecTea B
Vmmpepen Tere MammecTepa (Bemmofp ). K m Hoct o

3a modete porod mpesimeit 2010 r. mo e GRpRIBE TOR TORK A8 IUTER 2 GOLIRORE HHODD §T 360018 TOOTINEMH Boer o B 0T
aTosi. Anuped Teiva 1 KoncTanmmn HoeoEaon Mok 580, TT0 JT 3600 B Takel e woil dopse ofamtaeT i THAmTe bk
CRC TEAMH, & PYTINME HATAT0 B IOPAIHTETRR0M MEPE KBAHTOROH s

Ipadier — 570 pa3BOBRAROCTE JTASPOTA. 370 COBEPIICHR BOBRIT MATEPHAT — BE TOTRES CasEil TORKAT, Bo W cawkil
N pOTHEEDT . OV 1 PO BOIET 33CKTPIMECKT TOK TAK KE X0 PO, KAK Me Tk, A TE0 08 NPOE0TAT JyHIIe BCex O THX IS BeCTHRIX
MATEHAROE. (VH NOMTH NOABOCTERD IPOZPATEH, BO T 3TOM BACTOTEKO TU10TEH, TO Tepes HeTo BE MOKET NPOERKHEYTE Aa%e
ATOM TEIRA — wieTEHANIIAN TacTIMRa Tasa. Vraepod — ocBORA BoCll MIRACTHON RAM ¥IGER Ba Jesne — yINEMT HAC B
omepe RO pas.

et @ HopooEnor memerm rpadier B3 xycka mpadmma, RoOTOPROT MOKHO BETPETHTE B OORTHRX kapaAmamax. TTps
MCMOTIIA CTARAAPTRON Kaeikoil 1eATH ORA CyMETR NoTyTE mMERKy rpadera TonnmmEait soero B oame atoM. TTpm sTom
MHEOTRC CYRTAMA, 9T0 TAKHE TORKRC K[ACTAN NN OCKHEE MATC PHEANR BE MOTYT 5H1h}\21f\ﬂmk(!ﬂ'l.

K ax fie To BB GRI10, Tenepk Ba Ipive pe TpadieR s iEmEn MoTyT A3YTaTE K800 RYME PHEX MATEPHRANOE C YHAEATEHRIME
croficTEavm. Tpader Ae18eT BOGMOKEEDR SRCIEDIMERTEL, OTKEPEEIIONMNE BOREE TOPMEOETE B AOCISIORARTR ARICH
¥RaRETORCH dommn. Kpowe Toro, oF NPOKISgHEICT NYTE ¥ OWPOROMY ARAN&30HY NPEETHYSCKEY NpEMcRe AR
BEARWAKIIMY CO3IEHRE BOBRN MATEPHATOR W NPOMREOCTE) WRROBAIROERON AMekTpormmkn. [IparBosmpyeTca, wro
TpadeROBRIE TRARSBECTOPR SYAYT 3HAYRTCIREO GRICTPEE COBPEMEHRRN KPEMHERCERDL, 4 3TO JACT HAM 0607 TMPOREE -
T AEREIE ROMITER TEPEL

Eyay i NpaKTRYECKR TPOSPATHENM W IPHE ITOM X0 POUMAM NPOEOTERKOM, TRadeR X0 poio nosofiacT 418 NpomsEoacTES
I PO3PETRER CeRCOPHERIX SKPAROE, CRETOBR TA030 W, BOGMOKED, TAKE 18 CoMHeTREN faTaped.

Tpa CMEMEEARTR C NASC TMACCANMH, TPADE B MOKET CISIETE WX 33K TPON POROTAIITN, BO NP 3TOM H038e NPOTHERMA |
TepaocTofiEmm. Taxme cnocofow Mo®R0 GYIET COZTEEATE BORRE CBEPANPOTREIE MATEPHATH, RoTopEE Gyaer ogso-
BPEMERRD TORKIME, ETREMA B yupyravm. Boavoxso, B Gyaymem aeToMofRam, CaModeTH B BCKYCCTECHRRIS CYTHRER
GYAYT METOTABAMEATECA 3 TAKHX KOMIICS HTHEIX MATEPRATOR,

NMaypeatst 2010 1. y®e goaroe epesa paSotaeT evecte. KorcTarme HopocEaok koToposy 36 2eT, Havan pafoTaTkc
Arapees Teibaon, RoToposy cefitac 51 roa, cmae ero acnipaAros B HAnepaarnax. B panemciimes O Nociedoean 3a
Iediond B BenmeoSparaanss, O6a orn yrmRck e Mockopckom dmmro-TexEmeckom REcTRTYTE (MOTH) R RBammRLm ceoro
MOCIEAOEATEIRCEY R paboTy B ofaacn dmamm g Pocom. Cefivac on ofa —npodeccopa Vames permera MaswecTepa.

CTRAE FRHEIHAX JaypeaTos — palfoTars mer ko, kak Guurparoas. Ho 1 eo spesa Taxoii "rrpa" Beeraa nosradted 110
To BOBOL, 4 MEOMAA (KT0 3HaeTT) yIaiTed B BRATPATE IO-KPYIBOMY, K4E IOIYTRIO0CE ¥ HIX cefivac, RoTA4 oFR Gaaromaps
TpadieRy BIRCAAN CROW WMERA B HOTO PHIC HAYKH.

o meriepusase npece- peticsa Holeapes oo ko s eme

I'paden — uneanpHas aromHas pemétka. — DOI: 10.3367/UFNr.0181.201112d.1283. —
Tekcr : HemocpencTBeHHbIH // Yenexu ¢usnueckux Hayk. — 2011. — T. 181, Ne 12. — C. 1283
: 2 moptp. — ISSN 0042-1294. — elSSN 1996-6652. — Imeercst 31eKTpOHHAST BEPCHSL:
https://ufn.ru/ru/articles/2011/12/d (mata ob6paiuenus: 27.01.2022). — Pexum pocrymna
CBOOOTHBIH.
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1. Bee nenme

Bearmil, XT0 38X0MET DORATE kKpacoTy dmmem rpadera,
fyaer MmMeTE OTPOMEEG BRGOD CPEAN MEOKECTER YHe
WMEIALCE HAYTHEX 0630poR B HAyTRO-NONYARPRON e
PaTypRL. A HANCHNCE, 9TO HATATENE MPOCTHT MCHA, CCAR AA8
ATOTD § OTONLTR 70 K CBomM cofe TReRREM pafoTam [1- 3]
BuecTo TOTo WTOOH DOBTOPATECA B 3TOM Aeknma, 4 penman
OTACATE M0il A3ERIRC TR HAYTHEDY Y TE, EOTO PRI, B KOADE
xoHEnoE, npEeén sieRs ¥ Hobenepcxoff npoam. Boarman
YACTE 3TOH ACTO[AR AATAS BE AAT4TANACE B IPOAOARANACE
oBa ¢ |987 r, KOTOA A4 3ANMATAA KAEARJATCKYRD AHCCE[Ta-
KRS, 7 A0 TOND MOMERTA, Ka% GR8 NPAEATA € nyfamkamn
mama ctaTea 2004 1, enocieacTemm npieEarERas Hofener-
CEMM EommTeTOoM. Kak W MOKHO OXWIATE, KOARTSCTEO

10.3367/UFNr.0181.201112e.1284. —

woRny. Kpoue Toro, 374 ACKNNA BEKAKMACT AeTANEHOD
onRcaRmne pafor, AMEKUMX OTHOWERRE K Tpadeny, Bo
caemaRER B0 2004 T, B A THTSRCE TPOSRLIMEEPOEATE
NpETARY TOTO, WTo Tpafen npreadéx k cefe cToARKD
eRmvaEnn. Hackomexo 5To GRI0 BOTMOREO, # CTAPEAWA
CARMATE CBOI PACCKAS BE TMPOCTO MRGOPMATHEREIM, B W
AETRO TATACMEIM, A3%e AAR MFoge, fanérm or dmzmm.

2. OcobennocTH HAIHO HATLBOH HAYKH

Tesoll moel karaRAIaTCRol ARccepTanm Sewo "Hocneno-
BAHRE METAERIMOE TREECNO PTRON PeIaKcalil B MeTAIIan
METONOM TeIMKOEROTD pesoranca”. Bed, w10 avory crasate
— ATO TO, UTO W B TO EPEMA T4 Tema GRA CTOME WEe
"axTyaneRoi”, ckoar "arTyammof” srywmT oma WoaAs
CETOTHANEETD MATaTens A onyfimKoBAn B KyPEAIAX ATE
CTATEH B YAOKAICA ¢ 3aNmTol KaEARgaTckoil mocepranm
B THTE 32T — OfMIRAIEED OTEOAMMEIT CpOK A SCTHPaRE-
Typy & Ramem HectamyTe dmzmm Teépaoro tens PAH. Web
of Selence GocIPRCTRACTRO OTMEMAET, 9TO CTATER ORUTH
NPpOURTHPORAAK JBAKTR, A3 B TO TOARKD COARTOPAMA.
Tesia finina MepTES Y&e 33 DRCATE BT A0 TOTO, Ka% § BaTan
pafio TaTs Baa ARccepTamed. Omraxo "rer xyaa 6es pofpa”,
9T A WETED YACHIA AW cof f 16 Tof RETOPIA, 370 To, T &
HAEOTA3 He 6YAy My HTE CTYACHTOR, HABAIHEAA WM
" amEpTRRE" TPOCKTRL

Mocae zanmTH asccepTamn A paboran B HecraryTe
npofiles TEXBOIOTHR MEKPOAICKTPOERER B 0c0f0 Wi Thix
smatepEanoe FPAH e Yeproronceke. COBSTCEAN CHCTEMA
NEGEMIAME B Ja%e DOCHIPATE MOMOTRX COTPYTHEEOE
BRIGAPATE CBOW TyTH B Rayke. [Mocme roga npofERX
IRCNEPAMEATOR B PATTHYREY BANDARMCERAR A OTOMED OT
TEMATHEN CEOCTO GHENETO HAYTHOTO [YEOBOATEAA B
acmparType Bmkropa [Metpamora m Rawan cOZTABATE
coficTRCREYR REmY. f NPRAYMAT SECEPEMEHTATEHYHY
CRCTEMY, KROTOPA GRiNa HOBE M B TOKE BPEMA Morma GRTE
PEATEED CACTAR B TOTJANIHAX YOIOBAAX; 3TO, YWATHELS

Hexatips 2001 2.

Tom 181, Na 12

ELl El LI a1}

VCHOEXH PHINYECKHMX HAVK

HOBEITEBCKHE JEKUHH MO $H3HKE — 2000

I'paden: marepnasl Dnaraanann

K.C. Horocénos

(HoGenerckan nexims. Crokromss, 8§ nexabps 2010 r.)

PACS numbers: 01.10.Fv, 68465 Pg, T2 80Vp

DL 103367 UF R 0181301112125

Cojepxanne

Buenemme {1199,
T pahen w ero meodi e coodicna {1299 )
Mimywae: panbe: scpocr . ma {13001}
3.1 Verofimmocn, mysepma mpactanaon. 32 Cotamme rpade
w2 13 Jlpyme amneepmnse smeaame 54 Ofparna @ apocpan
CTBO: ITEPOCTIVET Vi 2 OCHORe [N VMSpINIT MITe[IETOn.
WP, M B THIL B OERT P ol oTas rpasen s (1 300
4.1, JImredinas Ancnepaionias IAnHCHMICTLE § ENpE LT,
4.2 Thmams Kredma. 4.3, Toayiemnsd manromsd aderr Xan
aa. 44 Banmme seammesn fedopuamit. 4.5, Tpadenonas
ommaE. 44, Jnyxcaodons rpade
T emsemmmm e {1 350651
5.1. Tpadenona s nognmasa. 52 Tpaspannse nponogsmme noep
e 51 Tadenomse mpanmeropis. 54 Cpadenomae wameaniT
e eI, 5.5, Jpyme M=,

Comeos: e pary pu (1310}

A navuamo naw sep & auiuea.
3. Dhforr "imrmauans. Pasan mosonrin insepanm T

1. Bee nenne

I pader sRAReTCH ABRYMEPHEM 0FBEKTOM — NOMTH E2K MAD,
onRcaREwll Bo @agmeandun P66oTTa. W Tak me, kax
"®aaTaarama” grageTed "pomaRoM RO MHOTAX RIaMEpe-
Anax", rpader — ropaae Goakmes, YoM TPOCTO TOCHE
wpmerann. On ofinamseT MEOKeCTBOM HoofiRTHEN crOficTe,
HACTO YANEAARAEX A NPLBOCXOANIIAX CROfCTE APYTHX
saTe[manoe. B amofl kpateoll meRnmR wBe xoTenock GR1
OfLACARTE NAYHERL TOTO, YT0 § (K4K B MEOTRE A[YTRE)
OMAPOEAH 3THM MATCPRAAOM, W NPATAACHTE YHTATCAN
PAIACTIATE XOTA BB WACTE TOTO BOAHERNA, ROTOpOE 4
WCIRTAN PR eT0 BCCACH0 BEAHAR.

2. T'pathen 0 ero BEOOLIMHLIE CBOHCTBA

Fpader — 370 ARYMepHEODT KpECTANA, cOCTOSUNMIT B3
ATOMOB YTACHOAL, BHCTPOSHERX B TCRCATORATERYH
peméTey {pac. 1). XoTa 0 TAeMEERIE IOTE TRR &T0 AEYHe HRA

Pmc. 1. Kpicranmrsecsas copyarype rhabant 370w yIepats, me
CTPORIONIE T PEINETEY TRETInGE aOTW .

npocieknearTed g0 183 r. [1, akmEeRo: B neacRanpa
BACHEOS BOCACAOBAHEE 3TOTO MATEPRANA HATWAOCE BLETO
AMNE BECKOARKD AET HA3AA, NOCAE Toro kak Gmn mafinen
npoeToil B sddeRTREREGY cnocoll MTOTORACHRA OTHOCH-
TEARRO H0MLIMY B30 MPOBIARRE ofpasnos rpadena [2, 3].
MeproRavan k@il MeTo "Raelinoll aeera® [2, 3] oxazanca
HACTONEED MPOCTED W 3D KTHERRI M, 9T0 BCCICIOBIEAN
rpadieRa TN Pas BRBATEC A IPEs BRMATH 0 SmcTpo, 1 ceitrac
HaA PAIERIMH CTO ACTERTaMA pafoTarT coTHR nafopaTto-
prlf no Boewy wmpy. MeTon kaefinoll JeRATH, RIReCcTHEDL
TAKHKE KAK METOI MEEPOMEXAHIMECKOTD PACCTOCHAN, B
Tpefiyer GOMRIMX WEECCTHIMN MR CAOKEOTO OfOpyaoR-
HRA W DOSTOMY Be ciaadrT cephisAR NpenaTcTEME Aua
BATARA MCCTISA0BARAMN, TTO SAARRO cHOCO HCTEYET PacImpe-
HHEK Teor padim BecaesoEaEnil rpadeRa.

Jpyras NPIMERA OWpokodl nomyaspRocTR TpadeRa
ZAKMFOMACTCH B TOM, ¥TO OH MPHBACKACT BCCAS0 EaTenel m
MBOROCTEL PARTAMHER 0OaacTell. 310 nepERil NpeacTaEn-
TeAE ARYMEPHEX aTOMHERX KPRCTAIA0R, CEOFCTES ROTOPRX
B TEPMOTIRIM HHeCKOM NASHE CYIRCTECHAD O TARYAKTCA OT
cRoffcTE TpExsmepAEX obtexToR. [paher Takke spaseTca
ROBOH 3MERTPORBOI cReTEMO T ¢ YARKANERRMA XapakTepn-
eTmRan® [4]. Fro Mo%B0 [ACcCMATPHBATE KAK THTARTCRKYRY

1297-1298 (92 na3B.). — ISSN 0042-1294. — eISSN 1996-6652. — Mmeercsi dJICKTPOHHAS
Bepewst:  hitps://ufn.ru/ru/articles/2011/12/e (mara ob6pamenus: 27.01.2022). — Pexum
JIOCTYIA : CBOOOIHBIN.

Hosocénos, K. C. T'paden: marepuansr Dmatnmammuu /[ K. C. Hosocémos. — DOI:
10.3367/UFNr.0181.201112f.1299. — Tekcr : HemocpeacTBeHHbli // Yenexu dusmueckux
Hayk. — 2011. — T. 181, Ne 12. — C. 1299-1311 : 13 puc. — bubnmorp.: c. 1310-1311 (187
Ha3B.). — ISSN 0042-1294. — elSSN 1996-6652. — Imeercs 5JIEKTPOHHAsh BEPCHSL:
https://ufn.ru/ru/articles/2011/12/f (nata o6pamenus: 27.01.2022). — Pexum nocryma
CBOOOIHBIM.
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Anekcannpos, JI. H. KuHeTHka KpHUCTAUTH3aUUK M IEPEKPHCTAILIM3ALMH IOIYIIPO-
BOJHHUKOBBIX MIEHOK / JI. H. Anekcannpos. — HoBocubupck : Hayka, 1985. — 224 ¢. : 19
tabi., 102 puc. — bubmuorp.: ¢. 203-223 (455 Ha3B.). — TEKCT : HEMOCPEICTBEHHBI.

w

1163221

A163221

Anekcannpos, JI. H. Kunernka oGpa3oBaHusi U CTpyKTYphl TBEpABIX cioéB / JI. H. Anek-

canzpoB. — HoBocubupek :

Hayka, Cubupckoe ormenenue, 1972. — 228 c. : 100 puc. —

Bubmmorp.: ¢. 212-225 (414 Ha3B.). — TeKCT : HEMOCPEACTBEHHBIH.
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A437294

Aunexcanzpos, JI. H. Tlepexoanbie 00acTH 3MUTAKCHATIBHBIX OIYMPOBOIHHKOBBIX
mwiéHok / JI. H. Anekcanapos. — HoBocubupck : Hayka, CuOupckoe oTencHue,

1978. — 272 c. : 9 1a6., 127 puc. — bubnuorp.: c. 248-271 (483 Ha3B.). — TekcT :
HETOCPEACTBEHHBIH.

4 10763 Rp—

EAMT QO FANT R
OB

T EANEA AT

A440763

AHO[[HLIC OKHCHBIC TUIEHKH : Me)KBy3OBCKPIﬁ C60pHI/IK / OTBETCTBEHHBIM peaaKTop

JI. JI. Oppaen. — Ilerpo3aBoack : Ilerpo3aBoackuil rocyqapCTBEHHbBIM YHHUBEPCUTET

um. O. B. Kyycunena, 1978. — 204 (8) c. : Ta6., puc. — bubnuorp. B crarbsax. — Tekcr :
HEINOCPEICTBEHHBIH.




/EXHONOr NS
N3FOTOBAEHNS
®EPPOMATHVNTHbBIX
NAEHOK

A973425, A995154, A995155

AmokuH, U. A. TeXHOJIOTUSI H3TOTOBICHHS (heppOMAarHUTHBIX IUIEHOK / Y. A. Amo-
kuH. — Mocksa ; Jlenunrpan : Oueprus, 1966. — 80 c. (BuGnmoreka mo
aBromatuke, Bbi. 176) : 10 Ta6., 32 puc. — bubmuorp.: ¢. 73-77 (88 Ha3B.) — TekcT
! HETIOCPE/ICTBEHHBIH.

E.B. Bepnuu, J1LA. Ceiiaman

NONYHYEHME TOHKUX NNEHOK
PEAKTUBHbBLIM MATHETPOHHbLIM
PACINBUIEHMEM

Bepiun, b. B. TloyueHne TOHKUX IUIEHOK PEaKTHBHBIM MarHETPOHHBIM PaCIIbUICHHEM /
b. B. Bepiun, JI. A. Ceiinman. — Mocksa : Texnocdepa, 2014. — 256 c. : 13 Ta6., 198
puc. — bubmmorp.: c. 242-255 (261 na3e.) — ISBN 978-5-94836-369-1. — Mwmeercst
9JIeKTpOHHAst Bepewst:  hitps://www.iprbookshop.ru/31877.html  (mata o6pamenus:
01.03.2022). — PesxxuM ocTyma : Ui aBTOPHU3MPOBAHHBIX MOJIb30BaTENeH. — TeKcT :
HEINOCPEICTBEHHBIH.



https://www.iprbookshop.ru/31877.html

AT753472

Boromosos, b. K. OnurakcuanabHbIi pOCT TOHKHX IJIEHOK CHIIMIUAOB (II0 MaTepuanam
OTEYECTBEHHOW M 3apybexHod mnewyatu 3a 1965-1966 roxer) / B. K. Boromomnos. —
Mocksa : [THNU «dnekrponukay, 1986. — 58 c. : 6 Tab., 16 puc. — bubmuorp.: c. 52-57
(67 masB.). — (O0630psI Mo dIEeKTPOHHON TexHUKe. Cepust 6. MaTepuansl, BHIMYCK 5
(1208)). — TekcT : HEMOCPEACTBEHHBIH.

WS 0

Cepus 6
MATEPWAIbI
BBITTYCK 5(1208)

b. K. boromonos

MUTAKCHAJIBHBIA POCT
TOHKHX MJEHOK CHJHIHIO0B

A542385

BonBanoBuy, 3. U. I[omynpoBoAHHKOBBIE IUIEHKH W MHWHHATIOPHBIE H3MEPUTENBHBIC
npeobpaszosatenu / O. W. boiaBanoBuu. — Munck | Hayka u Texauka, 1981, — 214 ¢. : 74
puc. — bubnuorp.: ¢. 199-212 (277 na3s.). — TEKCT : HEHOCPEACTBEHHBII.




BopyxoBu4, A. C. IlonynpoBomHHK ¥ (eppOMarHETHK MOHOOKCHJ E€BPOIUs B

cnuHTpOHKKe : HaydHoe usnanue /| A. C. Bopyxosuy, A. B. Tpomun. — CaHKT-
[TerepOypr : Jlanp, 2021. — 288 c. : 12 Tta6., 96 puc. — buGmmorp.: c. 268-279 (328
Ha3B.). — ISBN 978-5-8114-2479-5. — Imeercs DBICKTPOHHAs BEpPCHS:

https://e.lanbook.com/book/90864 (mara oOpamenus: 01.03.2022). — Pexum . r

JOCTYyIa: Ui aBTOPU30BAaHHBIX MOJIb30BaTeNeil. — TeKCT : HEMOCPeACTBEHHBIH. : Pl
. 1

-

[MOAYNPOBOAHUK
N DEPPOMATHETUK ,
MOHOOKCUA EBPOINYA |

B CIIMHTPOHMKE
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A325052

BakyymHOe HaHeceHHE IUIEHOK B KBazu3aMkHyToM o0beme / 10. 3. By6ouos, M. C. Jly-

pwe, ®@. I'. Crapos, I'. A. @unaperos. — Mocksa : CoBerckoe paauo, 1975. — 160 c. :
- 12 1a6., 73 puc. — bubmmorp.: c. 153-159 (133 na3s.). — TeKcT : HENOCPE/ICTBEHHBIH.



https://e.lanbook.com/book/90864

A325052
BakyyMHOe HaHeceHHUe IUIEHOK B KBasu3aMkHyToM o6beme / FO. 3. ByOHOB,
M. C. Jlypse, ®. I'. Crapos, I'. A. ®unaperoB. — Mocksa : CoBerckoe panguo, 1975.
— 160 c. : 12 Ta6., 73 puc. — Bubmumorp.: c¢. 153-159 (133 HazB.). — Teker :
HEIOCPEICTBEHHBIH.

A784707]

A784707
Bamns, I'. M. ToHKOCHOHHBIE MarHUTOTBEpAble MaTepuaibl Ul MUHHATIOPHBIX
HocTosIHHBIX MarHuToB / I'. M. Bamus. — Mocksa : [THUU «DnekrpoHukay, 1988. — 72 ¢. :
4 (+4) Ta6., 15 puc. — Bubmuorp.: c. 60-72 (174 HazB.). — (OG30pHI 1O 3IEKTPOHHON

texuuke. Cepust 6. Marepuaisl, Beimyck 6 (1382)). — Teker : HEmocpeICTBEHHBIH.

OB30Pbl NO 3NEKTPOHHON
TEXHUKE

U e

Cepma 6

MATEPAAJTIN
BHIycK 6 (I382)

' .M.Banras
TOHKOCJIOMHHE MATHUTOTBEPIHE MATEPUAIH
I MAHWATOPHHX MOCTOAHHBX MATHUTORB




A407048

Bacuues, b. H. DnieKTpOHHO-30HI0BBIN MUKpOAHAIN3 TOHKHX WIEHOK / B. H. Ba-
cu4eB. — Mocksa : Meramnyprust, 1977. — 240 c. : 17 1a6., 63 puc. — bubmuorp. c.
236-239 (109 Ha3B.). — TeKCT : HEMOCPEICTBEHHBIH.

TeXHONMOrHAE TOHKHMX
MIMeHOK ANA MHKpO- B
HaHO3MNMeKTPOHMKH

Fanfince rooaian

Bacuibes, B. 0. TexHomorus TOHKHX IUIEHOK AJIsI MUKPO- U HAHODJIEKTPOHUKH © y4eOHOE
noco6ue / B. 1O. Bacuibe. — HoBocuOupcek : HI'TY, 2019. — 107 c. : 8 ta6., 47 puc. —
Bubnuorp. B konie rmaB. — ISBN 978-5-7782-3915-9. — MmMeetcs 271eKTpOHHAsI BEpCHSL:

https://e.lanbook.com/book/152159  ;  https://www.iprbookshop.ru/98748.html  (xata . : B.H. BACUYEB
obpamienust: 18.02.2022). — PeskxuMm gocTyma: A aBTOPHU30BAHHBIX IMOJIB30BAaTEIEH. —

. DAEKTPOHHO-
' 30HAOBBIN
MVIKPOAMAANB
TOHKUX [TAEHOK



https://e.lanbook.com/book/152159
https://www.iprbookshop.ru/98748.html

_A_SMG 7

" A918752

5 ypa B.I-, HM¢U_W|L|I Brnagnmupos, I'. I'. ®usuka MOBEpXHOCTH TBEPABIX Tel . ydeOHOe mocobue / I'. T'. Bia-

aumupoB. — Cankr-IlerepOypr ; Mocksa ; Kpacromap : Jlans, 2016. — 348, [4] c. : 17 1a6.,

& A' A. COPGHMH A.B. 3OTOB 370 puc. — bubmuorp.: c¢. 328-345 (366 nHa3p.). — (YueOHuku miis By30B. CrernuaiabHas

4 auteparypa). — ISBN  978-5-8114-1997-5. — Imeercst D5IEKTpOHHAs  BEpCHUSL:
M. KGTO”MG ' https://e.lanbook.com/book/168884 (mara obpamieHus: 18.02.2022). — Pesxum mocTyma: st

aBTOPU30BAaHHBIX M10JIb30BaTeNEH. — TEKCT | HEMOCPEACTBEHHBIM.

OU3UKA NOBEPXHOCTH
TBEPABIX TEA

‘BBepeHue

B (OU3NKY
- OBEPXHOCT

Beenenre B husnky moBepxuoctu = Surface Science an Introduction / K. Oypa [u ap.] ;
oTBeTcTBeHHBI pemaktop B. W. Ceprumenko ; Poccumiickas akxamemMus Hayk,
JlanpHeBOCTOYHOE OTHeIeHne, MHCTUTYT aBTOMATHKH W IIPOLECCOB YIpPAaBICHHSA. —
Mocksa : Hayxka, 2006. — 490, [6] c. : 17 Ta6., 370 puc. — bubmuorp.: c. 464-481 (mo
rnaBam). — I[lpenmernsiii ykasarens: c. 482-490. — ISBN 5-02-034355-2. — Tekcr :
HEMOCPEICTBEHHBIH.

]

:]



https://e.lanbook.com/book/168884

780771
E.1. TUBAPT130B

H | ickycerBernAs
T | ommTAkcuA

AT780777

TmBapruzos, E. U. HckyccTBeHHAs: SIHUTaKCHSI — HEPCHEKTHBHAS TEXHOJIOTHS
3IIEMEHTHO# 6a3bl Mukpoasiektponuku / E. Y. TuBaprusos. — Mocksa : Hayka.
T'naBHast pemakius Gu3nko-mMaTemarudeckor ymreparypsl, 1988. — 176 c. : 60
puc. — bBubmmorp.: c. 158-176 (mo rmaBam).— (IIpobnembl Hayku U
TexHH4eckoro mporpecca). — ISBN  5-02-013845-2. —  Tekcr
HETOCPEICTBEHHbIH.

THAPOXUMHYECKOE OCAXKICHHE TOHKHX IIEHOK XaJbKOTCHH/OB METAJIOB : IMPAKTHKYM /
JI. H. Mackaesa, B. ®. Mapxkos, C. C. Tynenun [u np.] — ExarepunGypr : W3aaTenscTtBo
Vpansckoro yuusepcurera, 2017. — 284 c. : 19 Tab., 54 puc. — bubnwmorp.: c¢. 276-277 (20
Ha3B.). — ISBN  978-5-7996-2141-4. —  Umeercs  OSJNEKTPOHHAas  BEpCHS:
https://www.iprbookshop.ru/106357.html (gata o6pamenus: 16.02.2022). — Pexum pocryma:
JUIsL aBTOPU30BAHHBIX 110JIb30BaTeNeil. — TEKCT : HEeOCPEACTBEHHbIN.

M'MAPOXUMUHECKOE OCAXOEHUE
TOHKWX TMJ1IEHOK
XAJIbKOr'EHWA0B METAJ1/10B
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A795688
HaunnuH, b. C. [IpuMeHeHe HU3KOTEMIIEPATYPHOH L1a3MBbI [UISl HAHECCHHSI TOHKHX TUIEHOK /
B. C. Janunus. — Mocksa : DHeproatromuszaat, 1989. — 328 c. : 55 1a6., 97 puc. — bubnuorp.:
c. 316-324 (182 nass.) — ISBN 5-283-03939-0. — TeKcT : HEMOCPEACTBEHHBIIA.
A11689, A12341, A12843
Hanunua, b. C. Bakyymuoe Hanecenue TOHKuX Mi€HOK / B. C. aHunuH. —

Mocxksa : Dueprus, 1967. — 312 c. : 21 Tab., 158 puc. — bubmmorp.: c. 304-311
(166 ra3B.) — TekcT : HEMOCPEICTBEHHBIH.




A772268

MHUHUCTEPCTBO BbLICLUErO M CPEAHEINO CNEUMANLHOIO
OBPA3OBAHMSA YCCP

YWIOPOACKMM FOCY AAPCTBEHHBIA YHMUBEPCHTET

H. U. LOBrOLUENA

KPHCTAJIJIMYMECKHE H AMOP®HBIE IVIEHKH

HOBBIX CJTO)KHbBIX MOJIYIIPOBOJIHUKOB

ATT72268

Hosromre#t, H. W. Kpucrammmyeckue u aMopdHble IUIEHKH HOBBIX  CIIOKHBIX
nonynpoBoaHukoB / H. 1. JloBromeit. — YKropoa : YKropoJckuii rocyHuBepcurer, 1986. —
110 c. : 7 ta6., 30 puc. — bubmmorp.: c. 88-108 (180 Ha3B.). — TekcT : HEMOCPEICTBEHHBIIA.

Yxropog — 1986

A982497

Hy6posckuii, B. I'. Teopus ¢hopMUPOBaHHS SMUTAKCHAIbHBIX HAHOCTPYKTYp /
B. T'. JIy6poBckuii. — Mocksa : ®usmaraur, 2009. — 350, [2] c. : 17 ta6., 156 puc. —
(OynmameHTanbHas U mpukiagHas ¢usmuka). — bubmmorp.: c¢. 338-350 (350 Hass.). —
ISBN 978-5-9221-1069-3. — TekcT : HEMOCPEACTBEHHBIH.




66 " BT DuSnatun, & Bocarul3 Asasa14

C. C. EnoBukoB

PN MNKA
CETHETO3MEKTPUYECKMX

MNJIEHOK

M3pnarennCrBO
MocCHOBCKOIro
yHMBEpCHTEeTa

OUN3NKA

3JIEKTPOHHAS
CNEKTPOCKOIHSA NMOBEPXHOCTH

H TOHKHX IJIEHOK

|

1992

A846414

A449766 EnoBuxoB, C. C. DneKTpoHHas CIEKTPOCKONHS IOBEPXHOCTH W TOHKUX IUIEHOK :

Hynkesud, B. I1. ®usuka cernerosnektpuueckux miénok / B. IT. lynkesud, E.T. ®ecenxko. yuebnoe mocobme / C. C. Enouxo. — Mocksa : M3maTenscTBo MOCKOBCKOTO
— PocroB-Ha-J{ony: U3natensctBo PocroBckoro ynusepcurera, 1979. — 192 c. @ 15 1a6., 61 ynueepeureTa, 1992, — 94 c. : 1 1ab., 64 puc. — (Pusuka). — budmuorp. : ¢. 90-91 (22
puc. — bubnuorp.: ¢. 175-190 (360 Ha3s.). — TEKCT : HEMOCPEACTBEHHBIH. HazB.) — ISBN 5-211-02904-6. — TekcT : HEMOCPENCTBEHHBIMN.




Epmos, 1. B. BBeneHne B (M3KMKYy M TEXHOJOTHIO INIAHAPHBIX HAHOCTPYKTYp : y4eOHOE
nocobue / W. B. Epmos, B. B. MmscoB — Pocros-Ha-J[oHy : JIOHCKO# TOCYHIapCTBEHHBIN
TexHuyeckuil yauepeuter, 2018. — 100 c. : 1 ta6., 43 puc. — bubmmorp. : c¢. 98 (10 Hass.). —
ISBN 978-5-7890-1539-1. - Nwmeercst JIEKTPOHHAS BEpCHSL:
https://www.iprbookshop.ru/118028.html (mara o6pamenus: 16.02.2022). — Pexum mocTyma:
JI7Is1 aBTOPU30BAaHHBIX MOJIb30BaTeNnel. — TeKCT | HeMmOCPEICTBEHHBIMN.

HU.B. Epmios, B.B. Uasicos

BBEJIEHUE
B ®U3BURY U TEXHOJIOI'MIO
[INIAHAPHBIX HAHOCTPYRTVYP

YHEEHOE NOCOEHE
METY s H.3 BAYMANA

O.M. XXuranuHa

MATEPUAIDI
MUKPOIJIEKTPOHUKMWN:

TOHKUWE NNeHKWU
ANS UHTerpupoBaHHbIX YCTPOMUCTB
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HknrannHa, 0. M. Marepuanst
ycrpoiicts / O. M. XKuranuna. — Mocksa : U3narensctBo MI'TY um. H. O. Baymana, 2017. — 121,

[3] c. : 9 Ta6., 100 puc. — bubmuorp.: ¢. 104-108 (mo rmasam). — ISBN 978-5-7038-4743-5. —
Wmeercs omekTpoHHas Bepcus: hitps:/bmstu.press/catalog/item/5060 (mata oGparmeHus:
01.03.2022). — Pexum gocTyma: jis aBTOPU30BAaHHBIX IoJb30Barenedl. — Teker

HEMOCPEICTBEHHbIH.

§ p)uanmenbc*reo
MITY o KD, BAYMANA



https://www.iprbookshop.ru/118028.html
https://bmstu.press/catalog/item/5060

At 82808
A.K. 3BE3/INH A PR et
B.A. ROTOB B M. Py6unos

MATHUTOOITURA

Sl » S8  ©OTOPE3UCTMBHBIE
TOHRUX EHO o CBOVICTBA

AMOP®HbIX
H MMOJIMKPUCTAJNUIMYECKHX
MJIEHOK
HIHPOKO3O0OHHbIX
NoJynPOBOJIHUKOB

A838085

Hoparumos, B. H0. ®oTtopesucTrBHbIE CBOWCTBA aMOP(HBIX U MOIUKPUCTAIUINIECKUAX
MIEHOK MIHPOKO30HHBIX HonymnpoBoaaukos / B. 10. U6parumos, B. M. Py6unoB. —
Tamikent : ®an, 1991. — 140 c. : 1 tab., 41 puc. — bubauorp. B KoHile ras (82 Hass.).
— Texkct : HeOCpeICTBEHHBIH.

A776019

3Be3anH, A. K. Marantoonrtuka Tokux mi€Hok / A. K. 3se3us, B. A. Koros.

— Mocksa : Hayka. ['naBHast penakuusi GU3HKO-MaTeMaTHICCKON JINTEPATypHI,

1988. — 192 c. : 4 Ta6., 94 puc. — bubmmorp.: c. 186-190 (136 Ha3B.). —

(ITpobnembr Haykn U TexHumueckoro mporpecca). — ISBN 5-02-013846-0. —
\ TEKCT : HemocpeaCTBEHHBIH.




Meawos HE, Dexanmoxun HA.

HaHOTexXHONoOrnu
MaTepMarsoB ¥ NOKPBITUM

reeface pocodinn

VBaHoB, H. b. HaHOTEXHOJIOTMH MaTepyaioB M HOKPBITHI : yueOHoe mocobue / H. b. Wpa-
HOB, H. A. Ilokamoxmn — Kazanmp : KazaHckwii HaIlMOHAJIBHBIA HCCIICIOBATEIIbCKHI
TexHoJorn4eckuit ynusepeurer, 2019. — 236 c. : 1 1a6., 92 puc. — Bubmuorp.: c. 234 (12
Ha3B.). — ISBN  978-5-7882-2538-8. —  Imeercs  OJEKTPOHHAs  BEpCHSL:
http://www.iprbookshop.ru/100567.html (mzara o6pamenus: 01.03.2022). — Pexxum goctyma:

JJI1 aBTOPHU30BaHHBIX oJIb30BaTeNe. — TeKCT : HeHOCpeﬂCTBCHHLIﬁ.

CMPYKMYPHLIE

NPEBPAWEHUA
B MOHKUK NAEHKN

A780814

Hesnes, B. M. CtpykTypHbIe MpeBpameHuss B TOHKUX miéHkax / B. M. Hesnes,
JI. U1. Tpycos, B. A. XonmsHckuil. — 2-¢ u3aaHue, nepepadoTaHHOE U JOMOJHEHHOE. —
Mocksa : Meramtyprusi, 1988. — 326 c. : 14 ta6., 90 puc. — bubnuorp.: ¢. 306-325 (655
Ha3B.). — TeKCT : HEMOCPEICTBEHHBIM.



http://www.iprbookshop.ru/100567.html

[ T

2174105
| A.A. NweHko, .B. ®etucos, J1.A. AcnaHos
N ® WNbWIWEHKD

Fhewn- HAHOUPEMHHH,

MUty - ﬂ RY MeTofb! |;1ccn'eg-1ol‘3.a.H.l%,-1 ! KOHTpong
0CAHJEHHBIE
MATHUTHDIE

' = Hmenko, A. A. HaHOKpeMHHIA: CBOMCTBa, MOJyYeHHE, MPUMEHEHUE, METOJIbI UCCIIEOBAHUS U
" " E H H M koutpoist / A. A. Mmenko, I'. B. ®etucos, JI. A. Acnanos. — Mocksa : ®DU3MATIINT, 2011. —

647, [1] c. : 19 Ta6., 284 puc. — Bubauorp. B KoHIe riaB. — [IpeaMeTHbIN ykasaresb: ¢. 638-

647.— ISBN 978-5-9221-1369-4. — TekcT : HENOCPECTBEHHBIH.

A174105

Winbromenko, JI. ®. DIeKTpOIUTHIECKH OCaXAEHHBIC MarHuTHbIe TIEHKH [ JI. ®. Wib-
fomreHko. — MuHek : Hayka u texauka, 1972. — 264 c. : 13 Tta6., 140 puc. — bubmmorp.:

. C. 249-264 (625 Ha3B. — 110 T1aBaM). — TEKCT : HEIOCPEICTBEHHEIIL.
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C.X.HapneHKoB

AT707548

Kaprienkos, C. X. ToHKOIUIEHOUHBbIE MarHuTHbIC TpeodpaszoBaremn /| C. X. Kap-
neHkoB. — Mockaa : Pagno u cBsizp, 1985. — 208 c. : 8 1a6., 101 puc. — bubnuorp.:
c. 200-206 (135 na3B.). — TeKCT : HEMOCPEACTBEHHBI.

A396638 A
Kamunaxun, W. I1. Dnurakcuanbable muéHku coequnenuit AlIBVI / U. I1. Kanun-
kuH, B. b. AneckoBckuii, A. B. CumamkeBund. — Jlenunrpan : M3parenbcTtBo
Jlenunrpanckoro ynuBepeuta, 1978. 310 c. : 49 Tta6., 132 puc. — bubawmorp.: c.

S N | MATHUTHBIE
= NNPEOBPASOBATE/IUA

. & © 0| & 0 © o .0 o




A105039 HO. . HOMHUK

oc " | | PUBUKA .
B A roroxE’éOﬂFg) g?'g'lECHMH .. _‘1 = 4* METATTMYECHX .
T N | MNEHOH

A448549

Komuuk, 0. @. ®un3uka MeTamIMYECKHX IUIEHOK. Pa3MepHBIE M CTPYKTYpHBIE
adexrst / F0. ®@. Komuuk. — MockBa : Atomuszar, 1979, 264 c. : 8 Ta6., 84 puc. —
Bubmmorp.: c. 217-260 (1056 Ha3B.). — TEKCT : HEMOCPEICTBEHHbIH.

MeTOoAdbl U armnarPaTyPa

19 UCCNENoBaHAS
VMIYTIbCHBIX CBOVICTE 48

$0

TOHKVX MOMHATHBIX MIIEHOK |

A105039, A105951, A106317
Konotos, O. C. Meroapl 1 ammaparypa Uil UCCIEIOBAHHS HMMITYJIbCHBIX CBOMCTB
ToHKMX MarHUTHbIX IUIEHOK / O. C. Komnoros, B. A. Iloroxes, P. B. TenecHuH. —
Mocksa : U3narensctBo MockoBekoro Yuausepcutera, 1970. — 192 c. : 4 ta6., 96 puc.
— bubnuorp. B KoHIE I1aB. — TeKCT : HEMOCPEACTBEHHBIH.




MOCKOBCKUN
NEQATOMrMYECKUN

rOCYQAPCTBEHHbIN
YHUBEPCUTET

CITOHTAHHBIE

U POTOUMHAYIIMPOBAHHBIE
' PESHUCTHBHBIE COCTOAHUA
B Y3KHX CBEPXIITPOBO/IAIIINX

NbN ITOJIOCKAX

CrnoHTaHHBIE M QOTOMHIYIHPOBAHHBIE PE3UCTHBHBIE COCTOSHHUSA B Y3KHX CBEp-
xnpoBoasmux NbN momockax : monorpadus / A. A. Kopuees, O. B. OxyHes,
I M. YynkoBa [u ap.] — MockBa : MOCKOBCKHII MEeJaroruv4ecKuii rocyaapCTBEHHbIH
yauBepcutet, 2015. — 108 c. : 6 Ta6., 26 puc. — bubnuorp.: c. 103-107 (64 nass.). — ISBN

978-5-4263-0269-3.

- HNmeercs 9JIEKTPOHHAs BEpCHSL:

https://www.iprbookshop.ru/70150.htm!|  (mara o6pamenuns: 15.03.2022). — Pexum

JIOCTYTIA: JUIsl aBTOPU30BAaHHBIX MOJIb30BaTeNel. — TeKCT | HemoCpeCTBEHHBIM.
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A449597, A449598, A449599, A500215

KpaBuenko, A. @. fIBneHus mepeHOCa B MOJYNPOBOJHHKOBHIX IMIEHKaX /
A. ®. Kpasuenko, B. B. Mutun, 3. M. Ckok. — HoBocubupck : Hayka, 1979. — 256
c. : 5 1a6., 90 puc. — bubmmorp.: c. 237-252 (262 wna3e.). — Tekcr :
HEINOCPEICTBEHHbIH.


https://www.iprbookshop.ru/70150.html

,4798"86

[MOJIYYEHUE oy g 8 =i

4 JlazeGuas1, JI. M. Tlonukpucramindeckue GpeppuToBsie MIEHKH sl TeXHUKH CBY /
TOH KH x - JI. M. Jlaze6Gnasi, A. I1. CadanrseBckuii. — Mocksa : [THUU «Dnextponukay, 1981. — 30
g c. : 12 ra6., 13 puc. — bubmumorp. : c. 28-30 (38 Hasp.) (O630pbI MO BIEKTPOHHOI

l-I JIEH O K - texuuke. Cepust 6. Marepuaisl, Beimyck 6 (826)). — Teker : HemocpeCTBEHHBIH.

PACIIBVJIEHUEM
IOJIMMEPOB

I.M,laze6nan, A.ll.Capanrsescruit

NOJINKPUCTAJUTUHECKUE
OEPPUTOBDLIE MJIEHKU
ANA TEXHUKKU CBY

A796286
Kpacosckuii, A. M. Tlony4eHne TOHKUX IUIEHOK PACIBUICHHEM IMOJIMMEPOB B Bakyyme /

A. M. Kpacosckuii, E. M. ToncronsaToB ; moa pegakuueit B. A. benoro. — Munck : Hayka
u Texuuka, 1989. — 181 c. : 13 Tab., 75 puc. — bubmmorp.: ¢. 170-180 (309 Hazs.). — ISBN
5-343-00050-9. — TekcT : HemoCcpeACTBEHHBIH.




Uonno-
ARTUBUPOBAHHAA
HPUCTANNN3ALUWUA
NNEHOH

A561758

JlroroBu4, A. C. MoHHO-akTHBHpOBaHHAas KpucTauti3anus micHok / A. C. JIloToBHY. —
Tamkenr : ®an, 1982. — 148 c. : 1 tab., 57 puc. — bubnwmorp.: c. 143-147 (137 nass.). —
TexcT : HenocpeICTBEHHBIH.

MATHUTHBIE
as16249 © TIJIEHKU

A3161249

MarnuTHble WIEHKU. Tpyzasl VI MexayHapoJHOTO KOJUIOKBHYMa II0 TOHKMM MAarHHTHBIM
miénkaM, 29-31 asrycra 1973 r. / pemaktrop H. H. Cupora. — Munck : M3gaTenscTBo
«Bpmmiinras mkomay, 1974. — 411 c. : Tab., puc. — TeKCT : HemoCcpeACTBEHHBIHA.
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MargsuToonTnuyeckue nJeHKA

deppHT-rpaHATOB
1 X IPAMeHEeHHe

MarsuroonTrieckue IIEHKH (EppUT-TPAHATOB M WX IPUMCHEHHE / OTBETCTBEHHBIC
penaktopsl Toma: 0. I'. Boponsko, B. B. Paugomkun. — Mocksa : Hayka, 1992. — (Tp.
NO®AH; T. 35). — ISBN 5-02-006754-7. — 167 c. : Tab., puc. — Teker :
HETOCPEICTBEHHBIH.

Mocksa ey «Hayra»

A789424

———

B. Il. MACJIOB
B. M. YETBEPHKOB

AT749424

Macinos, B. II. Teopusi JOMEHHBIX CTPYKTYyp B MAarHMUTHBIX IUIEHKaX C OOJBIION
nepIeHanKyIspaol anuzorpornueii / B. TTI. Macnos, B. M. UerseprkoB. — Mocksa :
MUDM, 1986. — 89 c. : 19 puc. — bubnuorp.: c. 82-88 (98 Haze.). — Teker :

HEINOCPEICTBEHHBIH.
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JL10. MATBEEB

Marsees, [I. 10. TanpBaHOMarHWTHbIE CBOMCTBA OJIOYHBIX W MOHOKPHCTAJUTHYECKUX
JICTHPOBAHHBIX IUIEHOK BHcMyTa : MmoHorpadmst / JI. FO. MarseeB. — ActpaxaHb

AcTpaxaHCKUH TOCYAapCTBEHHBIM yHUBepcUTeT, M3narenbckuil 1oM «AcTpaxaHCKUH
yHuBepcuteT», 2019. — 121 c. : 7 Tab., 48 puc. — bubmuorp.: c. 108-120 (129 Ha3zs.). — ISBN

978-5-9926-1105-2. — Vimeercst anekTpoHHast Bepewst: hitp://www.iprbookshop.ru/99494 hitml
(mara ob6paruenus: 16.02.2022). — PexxuMm [OCTymHa: AJIs aBTOPU30BAHHBIX MOJIb30BATENCH. —

TexcT : HenocpeACTBEHHBIH.

[ANbBAHOMATHHTHbIE CBOHCTBA
BADYHBIX W MOHOKPHCTANTMYECKMX
NETWPOBAHHBIX NNEHOK BHCMVTA

‘ ¢
809741 ‘
(, ’\/k" TRLCCEAD

WOHKIE H/\[HKI/I

U3l OIOBM:HMI
U USMEPEHUE

o LAY P s

AR

809741, 810442, A566776

Merdeccens, C. ToHkue MNEHKH, WX HM3TOTOBICHHWE M H3MepeHune = Diinne
Schichten (lhre Herstellung und Messung) / C. Merdeccenb ; COKpaluEHHbIN
nepeBon ¢ Hemenkoro A. E. Menamuna ; nox o6meit pemakiueit H. C. Xne6-
HuKOBa. — Mocksa ; Jlenunnrpan : [oconepronsmar, 1963. — 272 c. : 7 Ta6., 132

puc. — bubauorp. B KoHIe ri1aB. — TeKCT : HENOCPEICTBEHHBIN.
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- MopenupoBaHue pocTa

| N NernpoBaHUA

. MOnNynpoBOAHUNKOBBLIX MMEHOK
| METOO4OM

~ MoHTe-Kapno

MogenupoBanue pocTta ¥ JICTHPOBAHMS MONYNPOBOAHHKOBBIX IUIEHOK METOIOM
Mosmre-Kapio / JI. H. Anekcaunpos, P. B. Boukosa, A. H. Koran, H. II. TuxoHoBa. —
HoBocubupck: Hayka, Cubupckoe ormenenne, 1991. — 168 c. : 1 Ta6., 90 puc. —
Bubmuorp.: c. 150-162 (257 mas3B.). — ISBN 5-02-029696-1. — Tekcr :
_ HEMOCPE/ICTBEHHBIN.

D 963708

A963708

MounekymnsipHas 3JeKTpOHMKa H IIEHKN JIeHrMiopa-biaomkert: yueOHOe mocodue s
CTYACHTOB XHUMHUYeckux U pusndyeckux daxynpreros / b. H. Kiumos, C. H. IITHIKOB,
I'. 1O. Haymenko [u ap.] ; mox obmeit penakuumeit b. H. Kimmmosa u C. H. IllTeikoBa. —
CaparoB : U3znatensctBo CaparoBckoro ynuBepcureta, 2004. — Yactp 1. — 116 c. @ 14 1a6.,

58 puc. — bubmmorp. c. 108-110 (73 Has3e.). — ISBN 5-292-03329-4. — Tekcr :
HETMOCPEICTBEHHBIH.
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MHUHHUCTEPCTBO BbICIIETO ¥ CPEILHEIO

I'. MAJIMKTYJIBIEB, J1. XOI)KATYJIbIEB

METOJDb =
NONYYEHHUA U UCCNENOBAHUA e
TOHKUX MATHUTHBIX NAEHOK

B.A.OcaguH

MMMNYJIbCHOE HAHECEHMUE

MNEHOK
A558021

MsmmkryneieB, . Metonsl momydeHus] ¥ MCCIEIOBaHI TOHKMX MAarHUTHBIX IUIEHOK (yaeOHOE
noco6ue) / T'. Msumukrynsies, JI. XomkarynsieB. — Amxa6an : M3narenscteo TI'Y, 1982. — 146 c.
: 6 1a6., 62 puc. — bubmuorp. c. 139-143 (69 HasB.). — TeKCT : HEMOCPEACTBEHHBIH.

.
A373738
Ocanun, B. A. UmnynecHoe Hanecenue mi€HOK / B. A. Ocamun. — Mocksa : [[HAN
«Onekrponukay, 1976. — 76 c. : 4 ta6., 15 puc. — bubmmorp. c¢. 69-75 (117 Ha3B.)

— (O630psI 110 31eKTpoHHOM TexHuKe, Cepusi 3 «MHKpOAICKTpOHKKaY, Boimyck 4 (408)).
)%:-2‘ ‘ — TeKcT : HeMmoCPeICTBEHHBIH.
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HI3M OBPA3BOBAHUA M
U CYBCTPYKTYPA =

OCAKAEHME TJIEHOK KOHJIEHCHPOBAHHBIX '
M3 HU3KOTEMNEPATYPHOM IIEHOK

MJIA3MbI ~s =

U UOHHBIX MYYKOB , | ol ) JLC.TIATIATHUE
: ! N~ M.A.®YRC
A203068 v 1 - l B.M.ROCEBIY

Ocurmos, K. A. OcaxneHne I€HOK U3 HU3KOTEMIIEPATYPHOH IIa3Mbl H HOHHBIX
myukoB / K. A. Ocunos, I'. 3. ®onmanunc. — Mocksa : Hayka, 1973. — 88 c. : 6
1a0., 24 puc. — bubmmorp. c. 82-85 (116 Ha3B.). — TeKCT : HEMOCPECTBEHHBIH.

1203065 |
K. A. OCHIIOB, T. 3. ®OJIMAHUC MEX

/

U3IATEJBCTBO « HAYKA»

A171943, A203507, A203508

Tamatank, JI. C. MexaHu3sM 00pa3oBaHUS U CYOCTPYKTypa KOHICHCHPOBAHHBIX
miénok / JI. C. ITanarauk, M. 1. ®yke, B. M. KoceBnu. — Mocksa : Hayka, I'naBHas
penaknus GU3HKO-MaTeMaTHdeckon aurepatypsel, 1972. — 320 c. : 47 Tab., 174 puc. —
Bubmmorp. c. 306-316 (323 na3s.). — TeKCT : HEMOCPEACTBEHHBIN.
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B IUleHKax

A569926

IManaruuk, JI. C. TTops! B mi€akax / JI. C. [Manatauk, I1. T'. Yepemckoii, M. SI. @ykc.
— Mockga : Duepromsnat, 1982. — 216 c. : 14 Ta6., 78 puc. — bubmmorp.: ¢. 199-209
(390 nHa3B.). — TeKCT : HENOCPECTBEHHBIIA.

OHEPTOUIJIAT

SHMTAKCVIA/\belE ﬂ/\EHKVI

J1.C. MAJIATHUK
u. U NAMNMPOB

gy -

A
A110823, A1110024, A111167, A111168, A111169
IManarauk, JI. C. Drurakcuanehbie wicHkd / JI. C. IManarauk, WU. U. TManupos. —
Mocksa : Hayka, ['maBuas pemakius ¢usuko-mMaTemaruyeckon nureparypsr, 1971, —
480 c. : 79 Tab., 167 puc. — bubmmorp. c. 452-480 (mo rmaBam, 1282 wass.). — Teker :
HEINOCPEICTBEHHbIN.




TOHKHE '
 QEPPOMATHATHHE ¥ NPOBNEMBI INHTAKCHM

_ TEHKH N . I'IOIIYHPOBDII.HHKDBBIX c
J B , i | o W ﬂ"EHOK o

TIpartoH, M. Tonkue deppomarautHsie miéHkn = Thin Ferromagnetic Films / M. Ilpar-

TOH ; nepeBo ¢ anrmiickoro E. O. bpsuckoit, H. H. Kanununa, O. I'. MapTbiHeHKO 110
) penakuueit E. O. Bpsiackoit, H. H. Kammanna. — Jleannrpax : Cynoctpoenne, 1967. — 268
c. : 190 puc. — Bubnmorp. B KoHIIE T71aB. — TEKCT ;| HEMOCPEICTBEHHBIH.

£

A169551

ITpo6JieMbl SUUTAKCHU TIONTYIPOBOJHHKOBBIX IJIEHOK / OTBETCTBEHHbIH PEeJaKTOp
JI. H. Anexcannpos. — HoBocubupck | Hayka, Cubupckoe otaenenue, 1972, — 227 c. :
11 Ta6., 116 puc. — bubnnorp. B KoHIE T1aB. — TEKCT : HEMOCPEACTBEHHBIH.
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[POLIECCHI POCTA
- KPUCTAJI0B
§ I NAEHOK
N0NYNPOBO/AIKOB

TOHKMKE
deppoMarHnTHbIE
NNEHKMU

B PAAMOTEXHUHECKUX
Lensx

A231520

ITy3p1péB, B. A. ToHkue eppOMAarHUTHBIC INIEHKH B PaIHOTEXHUYECKUX LersX /
B. A. Ily3sIpéB. — Mocksa : CoBerckoe pamguo, 1974. — 160 c. : 6 Tabmx., 81 puc. —
bu6n.: c. 157-159 (47 Ha3B.). — TeKCT : HEMOCPEICTBEHHBI.
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1970 : 2 ,{ff » !
A113499 ik 4L,
IMporeccsl  pocTa KPUCTAIOB W IUIEHOK IOJYNPOBOJHUKOB. Tpyasl cummosuyma [ ‘;ﬁ\_w‘a & -
otBercTBeHHbIe penakropsl JI. H. Anexcannpos, JI. A. bopucosa. — HoBocu6upcek : 1970. — | el ﬂ 4
683 c., puc., Tabn. — bubnuorp. B cratesax. — TeKCT : HEMOCPEACTBEHHBIH. A




rHyTHJmH, 9. C. Onrrnueckue nokpeitust : yueOnuk / 3. C. Ilytumun, JI. A. T'ybaHoBa.
— 1-e m3panme. — Canxkr-IlerepOypr : Jlans, 2016. — 268 c. : 107 puc. — bubmmorp.: c.
265 (10 Ha3.). — ISBN 978-5-8114-2005-6. — Vmeercsi 3IEKTPOHHAs BEPCHS:
http://e.lanbook.com/books/element.php?pll 1d=72995 (mata oOpamnieHus:
01.03.2022). — Pexum JoCTyma: [uisi aBTOPM30BAaHHBIX TOJb30BaTeneil. — Tekcr :
HEIOCPEICTBEHHBIH.

ymaiee A A TyCOomtee

ONTNYECKWE
[TOKPbBITASI

A357046, A357047
Cananckuii, H. M. ®u3nueckre CBOWCTBA U NPUMEHEHHE MArHUTHBIX MIEHOK /
H. M. Canauckuii, M. I1I. Epyxumos. — HoBocubupck : Hayka, Cubupckoe otaeneHue,
1975. — 223 c. : 4 Ta6., 97 puc. — buGmuorp. c¢. 200-220 (508 Ha3B.). — Teker :
HETOCPEICTBEHHbIH.

HATEALCTBO JHAY KA
CHASAPCKOE OTNENEHHAE |



http://e.lanbook.com/books/element.php?pl1_id=72995

4 £33062 | 4047847

9__*“*, POCCHHCKAS AKAJLEMHUS HAYK
"1 §

AB847841
A M.CBE CBepXNpOBOJIHUKOBAs JJIEKTPOHMKA © yKa3aTeldb OTCUCCTBEHHOM M MHOCTPAHHON Hay4HOM
m auteparypsl. — Cankr-IlerepOypr : [6. u.]. — Boim. 2: ToHKHe IUIEHKH, TTOJIyYCHHE, CBOMCTBA,
Bw. m‘ o npumeHenue. Mroip 1989-uronp 1991. — 1992. — 466 c. — Tekct : HemoCPEACTBEHHBIH.
A :
B.IO.BYPOB

A833062

Ceepanosa, A. JI. MarHuTHbIe IUIEHKA OKHCIIOB PEIKO3EMEIbHBIX 3JIEMEHTOB / @BEPXWP@@@H&]!‘{@@A@

A. JI. CeepmioBa, B. @®. KaGarmoB, B. 0. bypoB. — CaparoB: M3narembcTBo ) ! . I J o

CaparoBckoro yauBepcutera, 1991, — 48 c. @ 1 tab., 23 puc. — bubmumorp.: c. 45-47 : . 4 @ 1/ N

(34 Hasg.). — TekCT : HEMOCPEACTBEHHBII. ’ : )~ \ am [E J(TP@[}U % [K(&
OKUCTIOB | , ol ) N2, TOHKHE ILAEHRII,

PeAKO3EeMENbHbIX |  [0.IYYEHHE, CBOMCTBA, IIPHMEHENIE
%mHmB | / ( Hioas 1989 — uions 1991




A 50827

B. N. CEBEPAEHKO, 3. H. TOYHLLKHH

CTPYKTYpA TOHKMUX
METANNKUYECKHUX

NNEHOK

A50827

Cegepaenko, B. II. CtpykTypa TOHKHX Merammmdeckux mi€Hok / B. II. Ce-
BepaeHko, J. W. Tounmkuit. — Musck : Hayka u Texnuka, 1968. — 212 c. : 6
1ab., 11 puc. (+ 52 B Ipunoxenun) — bubmuorp. ¢. 155-160 (248 wa3s.). —
TeKcT : HenoCpeICTBEHHBIH.
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A Cvonce,

PUINUECKAE OCHODH
HNKTPOHUKA

CwmupHoB, FO. A. ®u3nueckrie OCHOBBI 3JIEKTPOHUKH : MoHOrpadus / F0. A. Cmu-
puoB, C. B. CokonoB, E. B. TutoB. — 2-¢ m3manue, ucnpaBienHoe — CaHKT-
HerepOypr : Jlanb, 2013. — 560 c. : 8 Tab., 272 puc. — bubnuorp. B KoHIE ri1aB. —

ISBN 978-5-8114-1369-0. - Hmeetcst JIEKTPOHHAS BepCHSL:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=5856 (mara
obpamtenust: 01.03.2022). — Pexxum [0CTyma: Uil ABTOPU30BAHHBIX MOJIB30BATEIEH.
— Texcr : HEeMoOCpeaACTBEHHBIM.


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5856
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PG7EO FE Ji{gﬁ* ‘
A917730-CBO, A918074

CopaBounuk IlnpuHrepa Mo HAHOTEXHOJOTWSM : B 3 ToMax. Tom 2. /| ®DexmepanbHoe g O ' 2 < =

rocyiapcTBeHHOE yupexaeHue HayuyHo-mpou3BOACTBEHHBIH KOMIUIEKC «Te€XHOJIOrHYecKHi .~ 2
LEHTP» MOCKOBCKOT0 TOCYAapCTBEHHOTO MHCTUTYTA SIEKTPOHHOH TEXHUKH ; ITOJ] peJaKIueH - H.B. C!/ urxoecran n 0 " l' E H UH
b. Bxymiana ; nepeBo[ ¢ aHrmicKkoro moj obiueit peqakuueir A. H. CaypoBa. — 2-¢ u3nanue 5 :

— Mocksa : Texnochepa, 2010. — 1040 c. : 53 1a0., 644 puc. — bubmrorp. B KOHIE IJ1aB. — | It ? 'ﬂ 17 7

(Mup matepuaso u TexHounoruii ; 6 ; 30). — ISBN 978-5-94836-261-8. — ISBN 978-5-94836- !
263-2 (1. Il). — Tekcr : HEMOCPEACTBEHHBI. '

MaTep - NpO;PaYHBX
N TEXH Bl 0, e

CnpaBo4HUK
LLinpuHrepa no
HAaHOTEXHONMOIMAM
(B 3-x TOMax)

noAa PEA. b. BXYLWWAHA

A161517

Cyiikosckast, H. B. XuMudeckne METOIBI TIOTyIEHUsI TOHKAX MPO3PAYHBIX MIEHOK /
H. B. CyiikoBckas. — Jlenunrpan : Xumus, 1971. — 200 c., : 47 Tab., 56 puc. —
bubmuorp.: ¢. 178-187 (388 HasB.). — TeKCT : HEMOCPEACTBEHHBIH.

TEXHOCGDEPA




B. (YXBAJIO

CTPYRTYPA 1 CBOIICTBA
MATHHTHBLIX TAEHOK
JKEJE30-HIREAD- HOBAJ[I)TOBHX 4 -
GHJABOB : £ ‘, { . ‘ A '. -~ é;i}?esg MarnuTHble ToHKHE IEHKKH = Magnetic Thin Films / P. Cyxy ; mepeBoz ¢
: aHriumiickoro nox pexakuuei P. B. Tenecuuna. — Mocksa : Mup, 1967. — 423 ¢. : 2

tab., 116 puc. — Bubmuorp.: c. 330-366 (o rmasam) + c. 418 (22 nHass.). — Tekcer :
HETOCPE/ICTBEHHBIH.

MHMHCK. 1974

A314692

Cyxsano, C. B. CtpykTypa U CBOHCTBa MAarHUTHBIX IUIEHOK JKEJI€30-HUKEIb-

k006anbToBbIX ciuiaBoB / C. B. Cyxsano. — MuHck : Hayka u TexHuka, 1974. —

336 c. : 10 ta6., 119 puc. — bubmmorp.: c. 320-332 (493 Ha3B.). — Teker :
\ HEIOCPEICTBEHHBIMN.




IecpEoaned [1LE [DaHoaapsena koA

OnTH4YecKHe CBOMCTEA
TOHEHX
AHINEKTPHYECKHX

INMNNeHoOK

Fanfince poling

Teepaoxie6, II. E. OnTuueckne CBOWCTBA TOHKHX JHANCKTPHYCCKHX IUIEHOK : ydeOHOE
nocobue / I1. E. Tepmoxne6, M. A. Tlonomapea. — HoBocubupck : HoBocuGupckumit
TOCYAapCTBEHHBIN TexHUYeckuil yHuBepcuretr, 2019. — 87 c. : 5 Tab., 20 puc. — bubnuorp.
c. 82 (14 masB) — ISBN 978-5-7782-3974-6. — Kwmeercsi DBICKTPOHHAs BEPCHS:
https://www.iprbookshop.ru/98799.html (nata o6pamenns: 13.02.2022). — Pexkxum goctymna:
JUTIs1 aBTOPU30BAaHHBIX MOJIb30BaTeNel. — TeKCT | HeMoCpeICTBEHHBIH.

Ypanbckuid
penepanbHbIn
yHuBepcurer

e ot Sl L S TR
Poctar EH Engne
Korapm

THERtN A B a v

—r ey

TeXHOJIOTUSI XUMHUYECKOTO OCAKICHHUS IUIEHOK XaJbKOICHHIOB METAIUIOB : y4eOHOe
noco6wue / JI. H. Mackaesa, B. ®. Mapkos, H. A. ®opocrsnast [u ap.]. — EkatepuaOypr
. W3patensctBo Ypanbckoro yHuBepcutera, 2018. — 136 c. : 25 T1ab., 27 puc. —
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