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noise properties od photo-recieving equipment, is one of
defining efficiency of all communication system.

At simulation optical radiation quantum data link
losses with absorption and scattering of radiation were
taken into an account. Also, situation with presence in the
channel of intercepting agent was modelled. Thus two
situations were researched:

1) Interception and generation by the malefactor of
all photons for optical impulse duration. The given situa-
tion allows to model real communication systems.

2) Selection of only one photon for impulse duration.
This situation allows to estimate quantum cryptography
efficiency protocol at malefactor with the ideal equip-
ment, permitting to realize unauthorized data acsess pres-
ence .

Thus, spent researches allowed to estimate efficiency
of quantum cryptography protocol BB84 at polarizing
modulation usage.
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The rough development of quantum computers and
the technologies connected to them in the recent times
reduced to appearance of some revolutionary achieve-
ments, capable significantly speed up scientific and tech-
nical progress. The quantum cryptography concerns to
such an achievements.

Key generation by quantum cryptography methods is
carried out immediately during transmission of single
photons on a data link. Reliability of these methods is
founded on fundamental laws of quantum physics firm-
ness.

Quantum cryptography systems originally were used
for communication of separate pairs users. However de-
velopment and research of similar methods for communi-
cation of a great many of users is actual. Researches in the
given direction are actively carried on both foreign and
domestic centres of science.

As researches have shown known methods of private
key allocation use tree-like topology of the network or
ring with necessity of additional channels of information
interchange usage. In particular, methods of quantum
cryptography can be used at passive optical network con-
struction containing the central network controller, con-
nected by a passive optical beam splitter with set of net-
work users. In this scheme quantum behaviour of an opti-
cal beam splitter is used. Accordingly, each user will be
provided with a unique arbitrary selected bits subset.

Other quantum-cryptography system contains a
quantum link with a set of sites including transmitting and

reception units, connected with a quantum data link.
Transmitting unit generates the light signal representing a
sequence of photons, for allocation through the quantum
channel. Receiver of the message accepts the light signal
radiated by the transmitter and measures quantum statuses
of this signal. The given method of optical network or-
ganization uses ring topology; however its main virtue is
that each of users may be the initiator of data exchange.

Thus. private key allocation method development
problem between a great many sequentially located users
without additional channels of information interchange is
actual. In thw work new method of optical network or-
ganization in which there is an allocation of private key
with usage of quantum cryptography is offered. The given
method is based on a principle measurement - repeated
sending off and applicable in systems with modulation on
polarization.

Researches also showed, that at immediate usage of
given method, exchange process of is characterized by the
big percent of errors. However, with introduction to the
considered network of subsystem synchronization be-
tween polarizing analyzers of users, given method will
correspond to protocols used for data exchange between
several users.

The given optical network of private key allocation
by methods of quantum cryptography can also be applied
to network with ring topology.

Main problem of practical implementation of the
similar optical network is support of exact synchroniza-
tion of polarizing analyzers turns of great many sequen-
tially the located users. As the probability of polarized
photon passing through the analyzer is proportional to
cosine of a corner between direction of polarization and
an axis of the analyzer, inaccuracy of synchronization
may make units of degrees.

®A30BBIE IEPEXOAbI METAHA IIPU
N3MEHEHWU TEPMO-IUHAMHAUYECKHUX
IHAPAMETPOB I'OPHOI'O MACCHUBA
becnsitoB I'.A.
Kysbaccruit I'ocyoapcmeennviti Ynugepcumem,
Kemeposo

st mocTpoeHnsl MaTeMaTHYeCKO Moieni (a3oBhIX
IpeBpalieHHii MeTaHa NMPUMeEM BO BHHMaHHE, 4TO o0pa-
30BaHHME METaHa B MEPHO] HAKOIUICHUS TOPQSHUKA H I10-
CTEIIEHHOI'0 MOrpeGeHNs ero MoJ HAHOCHI MOCIIEIYIOINX
OTJIOKEHUH TIPOMCXOIUII0 TpH TeMmeparypax 150-300°C,
Koraa copOLMOHHAs CIIOCOOHOCTh yriis ObLia Onu3Ka K
Hy0. B nanpHeiiniem, B nporecce MHBEPCUH M TIOHHKE-
HHUM TeMIepaTyphl, YacTh METaHa copOMpoBajiach yriem,
4acTh OCTaBalach B CBOOOJHOM COCTOSIHHM KaK B TPEIIH-
Hax ¥ MHKpPOIOPAX YIJIA, TaK M B KOJJICKTOpPaX BMeEIA0-
mmx nopon. JlanbHelniee M3MEHEHHE TEPMOJMHAMHUYE-
CKHX TapaMeTPOB YIJICHOCHOW TOJIIM BIEKJIO 3a cOOOM
nepexosl CBOOOJHOrO rasa B THAPATHPOBAHHOE COCTOS-
Hue. OOpazoBaHME THIPATOB METaHA MPOUCXOIMUT JHOO
npd  HU3KMX ~ Temmeparypax  (t=12-14  °C) 1mpu
P=10MIla, nu60 npu BBHICOKOM TI'MAPOCTATHYECKOM
JaBJeHHH, OOJBLIEM YeM B COBPEMEHHBIX YCIOBHAX. Ha-
TpUMep, ISl PaBHOBECHOTO COCTOSHHMS THJIpara MeTaHa
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P’ =1,415+ 0,0417[(T* —~273,16)+0,01(T" —273,16) ]'(1)

OO6pa3oBaHne THAPATOB B MOPHUCTOU cpelie MpH Ha-
JUYUM  IEHTPOB KPHCTAUIM3AIHMU HMMEET OOBEMHO-
muddy3ronnslid Xxapakrep. OIHUM U3 OCHOBHBIX (haKkTo-
POB, ONPENEISIOMNX YCIOBUS CYIIECTBOBAHUS IIJIOTHBIX
TUAPATOB B IIOPUCTOM Cpele, sABISETCS YNPYrocTh rasa B
BOJIHOM PacCTBOpPE, HAXOAALIEMCS] B KOHTAKTe C THAPATOM
pw U B THIpaTe py NPH 337aHHOI Temneparype. Beanun-
Ha py OINPEJeIsieTCs] COCTaBOM THApaTa U €ro TeMIepary-
poii. IlapameTrp py 3aBUCUT OT PAacTBOPUMOCTH Tra3a B
BOJI€ IIPU 331aHHBIX JAaBJICHUH U TeMmepaType [2].

VYcnoBueM CyIIECTBOBAaHUS THIpPATa SIBISIETCS Py, =
py. PacTBOpMMOCTE ra3a B BoJie, HaXO/SIIIEHCs B KOHTaK-
TE€ C THJPATOM, BCET/Ia HIDKE, YeM B OTCYTCTBHMHU I'HIpaTa
[2].

CreneHb Ta30HACBHINIEHHOCTH BOJHOTO pacTBOpA,
KOHTaKTHPYIOILETO C THAPATOM, onpeaensiercs tuddysu-
OHHBIMH ITOTOKaMH Ta3a:

a) MIOTOKOM PACCESHUSI B BBILIEIEKALINX TOPU30HTAX
WM B OMbIBaromiue Boas (/1,);

0) MOTOKOM U3 HIKeNexamux miactos ().

Tunpar we O6yxmer muccormmposats mpu [, > J1;. U3
3TOTO YCJIOBHSI CJIEAYET, YTO 4YeM NIy0)ke TMApOCOIEp-
XKall¥e MOPOJbl, YEM MEHBIIE M OZHOPOAHEE IOPHI, TEM
Hiwke Jl; a cie0BaTeIbHO, TEM BBIIIE BO3MOXKHOCTb CO-
XpaHCHUA rugparta.

[Tpn M3MEeHEeHNM TOPHOTEXHHUYECKHX YCIOBHH IPO-
HCXOJHUT MTOHW)KEHHE JAaBJICHUS Ta3a HIDKE JaBJICHHS pa3-
JIOXKEHUsI THApaTa MpH CYIIECTBYIONICH IIJIACTOBOW TEM-
neparype, T.€. Py CTAaHOBHUTCSI MEHbIIE Py (Py < Py), 4TO
BBI3BIBACT JMCCOLMALIMIO THApaTHON (asbl, T.e. ra3 nepe-
XOUT B CBOOOIHOE COCTOSIHME M CYIIECTBEHHO M3MEHSET
ra30IMHAMHUKY YTJICHOCHOW CpEJIBI.

Jlnist mocTpoeHus MaTeMaTHn4ecKol MoJenH (pa3oBbIX
MEPEX0JJ0B METaHA BBIAEIMM 3JIEMEHTAPHBIH 00bEM rop-
HOTo MaccuBa V, orpaHuyeHHbI noBepxHocThio ['. By-
JIeM TpeAIoaratb, 9YT0 B 3TOM 00beMe Ia3 HaXOAWUTCA B
Tpex(pa3zHOM COCTOSHHH (CBOOOIHOM, COPOMPOBAHHOM H
runpatHoM). Torma macca rasa, 3aKIIOUEHHOTO B 3TOM
o0beMe, B MOMEHT BPEMEHHU t Oy/ieT paBeH

[pirt)av @)

)

r7ie p; — IIOTHOCTH Ta3a B KaXAo# dasze, 1(X,X,,X3) —
paanyc-BeKTop 3aeMeHTa oobema dV.

B nporiecce aBrkeHns u3 oobema V depes ero rpa-
Huny [ B eMHHIly BpEMEHH BBITEKAeT KOJIMYECTBO CBO-
00HOTO ra3a, paBHOE

§p,-(V,n)dr 3)

()

rzie p; — INIOTHOCTh CBOOOIHOIO Ta3a,

n — CAWHUYHBIM BEKTOP BHCIIHCU HOpMAJIM K IIO-
BepxHocTH [

Torna 6ananc rasa 3a Bpems dt Oyzer

J.[pi(r’tz)_pi(r’tl)}il/_'_ §,01 '(Van)dr =0. 4

Jliist Te4eHui, He MMEIOINX CHIIBHBIX Pa3phIBOB, MH-
TerpajbHbIC ypaBHEHHS 3aMEHUM AUGQepEeHINATbHBIMH,

OIMCHIBAIONIMMH TIporiecc (ha30BOTO INepexoja MeTaHa.
[TonmxeHne HaBICHUS A0 BEIMYUHBI Pa3lIOKEHUS THApa-
Ta ONPEIENUIIO MOABIKHYIO IPAHUIly AUCCOLMAILMU ra3a

5().

B3ore [ (0<x< f(l‘)) MIPOU30IILIA JecOpOIHs ra3a
W 3aKOHYIJIOCH PAa3OXKEHHE THApaTa W Tra3 Iepelen B
cBoGosHOE coctosuue. B 3ome 11 (& (t)s X < 00) TpoIiecc

JIMCCOLMALlMK €IlIe He HAcTyNMWI W TuapartHas ¢asza co-
XpaHsieTcs.

B onHOMEpHOM cityuae mpoLece AUCCOIMALMN OIH-
CBIBAETCS CAEAYIOLIEH KPaeBO 3ajauei:
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3nece H + = PRT CcOOTBETCTBEHHO B 30HAX AMCCO-

[IUALMU U THAPATUPOBAHUS,

D = AU - ko> unreHT KOHBEKTUBHOW Muddy3nun,
M/CYTKH;

A - mapamerp aucnepcun, M;

v = MU — xo3hQUIHMEHT THAPAaTUPOBAHUSA (IHCCO-
[UANNN), CYTKA ;

1 - KOHCTaHTa CKOPOCTH THIPATHPOBAHKS, M ;

t; — BpeMs1 OKOHYaHUS IEPBOH CTaNH, CYTKH.

BBenem 6e3pa3zmMepHbie KOOPAMHATHI

H b
Q=?, n:7H’ zZ=mx, T=
1 mu,
[ (8)
=QJ.U(x)dx, h=né&, 20ee=An.
m
0
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1. PaccMOTpuM CTaauio AUCCOLMALMK Ta3a B 30HE
0<x<&(t), t<t, . 3anaua(5)n
00o3HaueHusIX (8) NpUHUMAET BH]
0’0 06 00
E——+—=—,
0z oz Ot
06(0
02)  90,2)- 4, ©)

0(z,0)=6,(z).

zZ

Perenue 3amaun (9) B BHIIE COCTABHOTO PA3IOKECHUSI
10 CTETEHsAM € uMeeT BUJ [3]

= 1 Z\ &
0(z,7)= D &, (z,7)+— exp(— jz £k, (z,1).(10)
i=0 2 € Ji=o
Moncrasnsst (10) B (9) m npupaBHUBasi YieHBl NPU
OJMHAKOBBIX CTETEHSX €,[0TyYUM

%_%:0’%_%:—62‘1;1. (11)
or Oz or 0Oz oz
2
o Ok O O Ok,
or 0oz or Oz oz’
%,(0.7) (0.7) +a,(0,7)=0,
z

M+ i(O’T):_L(O’T)’ (13)

0z 0z

1—1(2’0):()’

t—l( ’T):O
a, (Z’O) =0, (2)5
a, (z,O) =0, 14
ao(h,f)zﬁl,
a,(h,7)=0 (i=123,.)

Permras (11)-(14) MetoioM XapakTepUCTUK, HAWIEM

6 (h-7<z<h)

“16,(z+7) (0<z<h-7),a, =0
-2 (15)
[6,(z)=z (z <)

=10

0 (z>1).

Ecm  6,(z)=6, =const, 10 k, =0. Tpu
6, (Z) # const Qynxuus k, (Z,T) onpeiensercs

m3 (12), (13) mpu KOHKpETHOM 3amaHUK (YHKIUH
6, (z)

Tak kak 0, > 0y(h),
z = h— 7 dynxuus a, (Z,T) TEPIUT Pa3pbiB, T.€. pas-

TO Ha XapaKTEpPHCTHKE

nokenue pemenns 3agaun (11) B Buge (12) cnpaBenanBo
BCIOZly, 32 MCKIIIOYEHHEM OKPECTHOCTH XapaKTePHCTHKU

& =h—1. B pabote [3] npuBeneHO pElIEHUE JAHHON

3a/Jja4M B BUJIE

0l.5)=0, -6, ~0,(kerf 9.

(z+7—h) (z+7—h)
FH@/IZTa o :W.

OO6miee pemieHue, CIpaBeIIMBOe BO BCel oOmactu
(ha30BBIX MpeBpaIICHUI METaHa,

MOXHO TMOJYYUTh METOJOM a/JIMTHBHOTO COCTaBJIe-
Hus [3]

(16)

6, (z + r)+ lexp[— iJrj‘zﬁo(z)afz (z<1)
& I )
0(z,7) =10,z +7)+ 0,56, 0, erfel=,) (< z<h-7) (17

6, -0.,5[6, - 0,(h)lerfe @, (h-t<z<h)
dh
®opmyna (17) cnpasemmusa npp —— < 1.
T

IIpu HO(Z)= 90 =constu h —> o m3 (17) ume-

cM

e:e{u(fj)exp(fﬂ (122} 00, (> 7)(19)

&g

[Ipu »TuX ycnoBusx touHoe pemieHue 3agadu (11)
MOJIyYEHO B BUJE

0 =1+0,5 exp[— ij
6, &

4i2erfc 0, +

2 . (19)
+2¢i erfc @, —exp| — |erfc g,

&

Hesnaunrenbraoe pazauune To4HOro (19) u npubim-
xkeHHoro peuienust (18) ykaspiBaeT Ha 3(QPEKTUBHOCTH
MPUOJIMKEHHBIX METOJIOB JUIS PEIICHHs IaHHOM 3a1a4H.

W3 aHanm3a mojy4eHHOro pelieHus MOXKHO OIpese-

JIMTb NOABWIXHYIO TI'paHULy AWCCOLMALIMU Ta3a é:(t)

I'panuna f(t) JIBUKETCSI MPOTUBOIOJIOKHO HampasJiie-
Huto (uiabsrpanmu. [Ipm OonbIIOi CKOPOCTH BEACHHS
TOPHBIX PabOT rpaHHIA f(t) MOXKET TPHOIIKATHCA K
KpoMKe miacta. st mpuOIu3uTeNbHON OLIEHKH BEITHYH-
HbI f (t ) MPEAIIOJI0KUM, YTO JABJIICHUE HA TPAHULE 30HBI

JHCCOLMALUY COBIINAET C JaBICHUEM CBOOOJHOIO ra3a B
HayalbHBIM  MEpUOJN  pa3JoXKeHHs  Tujpara, T.e.

9(5, T) = 00 , TOrga ypaBHCHHC OaiaHca rasza Ha TpaHu-

e g(l‘) MOXKHO PEACTaBUTh B BUAC
92_‘90: ( ):WﬂrPO%
&(r) ’ P'(T) or

rae P*(T) onpenensercs no gopmysne (1). Pasge-

, (20)

515 TIepeMeHHbIe B ypaBHeHNH (20), Halimem

e:(t)z\/w& el

Wu,P,

r

21

W3 dpopmynsl (21) crepyert, 4To rHApaTHOE IaBICHHUE
0, cHwKkaeTcs TOBOJIBHO PE3KO 10 HEKOTOPOTO 3HAde-
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HUsSI, COOTBETCTBYIOILETO PA3JIOKEHUIO THIPATa, YTO CBU-
JIETENILCTBYET O OBICTPOM €ro Pa3IOKECHHM M HE3HAUH-
TEJIBHBIX pa3Mepax 30HbI AUCCOLUAINU

(& <&(r) <&

Pacuersr mo ¢opmyne (21) moka3slBarOT, 4TO 30HA
JUCCOIMAIIMN HAXOIUTCS B 30HC yNpyrux aedopmariuii
YTOJILHOTO [1acTa. DTOT (PAKT FOBOPUT O TOM, YTO B ITOM
00J1aCTH TIPOUCXOUT HAYUTEIBHBIA POCT KOHIICHTPAIUH
raza. OOIee KOJMYECTBO IMCCONMUPOBAHHOTO Trasa Oy-

ner

V(T)= 2(‘92 — '90).\/;
J7a,

Hcxoas us (opMynbl cocTaBa KpUCTaJUIOTHIpara

(CH, -5,75- H,0) u ¢ yuerom Bbipaxenns (22) MOX-

HO ONpEeNnTh MacCy Ta3a M YHCI0 0OBEMOB ra3a B OJl-

(22)

HOM oObeme ruzapara. Hanpumep, wis Py =1 MIla, 1=0

°C. Yuncmo 06heMOB Ta3a B euHHIe 00BeMa THApaTa co-
crassier 101,44 kr/m>. Takum obpazom, OaMH 00BEM
THIpaTa COACPKUT Oosee COTHH 0OBEMOB rasza, 3TO CBHU-
JETEeIBCTBYET O TOM, YTO THAPATHI (OCOOCHHO MeETaHa)
OTJIMYAKTCA 3HAYUTCIBHBIMHU 3ammacamMu BHyTpeHHeﬁ
SHEPrHU U BBICOKOH KOHIIeHTpanuei rasza. CienoBaTelib-
HO, 30HBI pa3no>1<eH1/1;1 rH,upaTa SABJIIAKOTCA 30HAMU ITOBBI-
[IEHHOM ra30AMHAMUYECKON aKTUBHOCTH ILIACTA.
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HCCJIETOBAHUE 3AKOHOMEPHOCTEM
HN3BJIEYEHUS METAJIJIOB U3 PACCOJIOB
3enunckas E.B, Oscsaunukosa O.11., Boponuna E.1O.
HUpxymcekuii I'ocyoapcmeennbiii
MexHU4ecKull yHusepcumemn,
Hprymcx

C nenpro HanOosee 3(h(HEKTHBHOTO PEUISHUS] BOIIPO-
COB OXpaHbl OKPY>KaIOILEH cpeabl U PaLMOHAIBHOIO HC-
HIOJIB30BAHUS CHIPEEBBIX PECYPCOB HEOOXOJMMO BOBJIEYE-
HUE B nepepabOTKy MPUPOIHBIX BRICOKOMHHEPATHU30BaH-
HBIX BOJI U PAcCOJIOB, BCKPBIBAIOLINXCS B IIpoIiecce IKC-
IuTyatanuy KuMOepiuToBod TpyOkm "Ymaunas'. Ilpu
3TOM HEOOXOIMMO pEIICHHE ABYX B3aWMOCBS3aHHBIX 3a-
Jlad: CHIDKEHHs OoOIIel MHHEepal3aluy paccojioB Iepen
00paTHOW WX 3aKadKOi B IMOJ3EMHBIC TOPU3OHTHI IS
YMEHBIICHNA UX HEraTUBHOI'O BO3JCHCTBHUS Ha NOI3EM-
HyI0 Tuapochepy u maHAmapT, W U3BICYCHUE ITPOMBIII-
JIGHHO-LICHHBIX KOMIIOHEHTOB C IOJYYEHHEM TOBapHbBIX
MPOJLyKTOB, UMEIOIKX CIPOC HA PHIHKE CHIPHEBBIX PECYP-
COB.

B 3anauy mccnenoBaHus BXoJuia pa3padboTKa MpHH-
LUNUAIBHOW  TEXHOJOTHYECKOW CXEMbl H3BJICUEHUS
CTPOHIMS ¥ pyOHIHsI KaK HEMOCPEICTBEHHO U3 PaccoJoB,
OOBOJHSIONIMX MECTOPOKACHHE U BCKPHIBAIOLIMXCS pa3-

BEJOYHBIMH ¥ JKCIUTyaTAIIHOHHBIMHA CKBa)XWHAMH, TaK H
U3 APEHAXHBIX BOJ, MOCTYMAONINX B Kaphep B MpOIecce
JIOOBIYM KUMOEPIIUTOBOI PYBL.

TexHonoruyeckue mnpoObl BHICOKOMHUHEPAIU30BaH-
HBIX BOJ ObUTH 0TOOpaHbI U3 CKBaXKUHBI Ne 322 Ha riyOu-
He 550 M u Ha Kapwsepe TpyOku "YnauHas" ¢ TOPU30HTA -
155 (3amamHoe pyanoe Teno) u3 emkoctu LIHC, pacmo-
JIO)KEHHOHM Ha Topu3oHTE - 65 (mpoba Ne2 - "kapwep").
PesynbraTel aHamM3a BOJ, BHIIOTHEHHBIC aHATUTHYCCKAM
MyTEM, a TAK)KE PacUCTHBIC COMNEPIKAHUSA TIPEICTABICHBI B
Tabnuue 1.

JanHble, npuBeAeHHbBIE B Tabmuie 1, MOKa3bIBaIoT,
YTO BCE MUKPOKOMIIOHEHTHI OTHOCSATCS K MPOMBIIIUIEHHO-
ICHHBIM KOMIIOHCHTAaM, NPEBBINICHUE IO CPABHCHUIO C
MUHUMAJIBHO-TIPOMBIINIJICHHBIMU ~ KOHIEHTpalusAMu CO-
CTaBysieT A cTpoHmms B 3,5-5,3 pasza; misg autus B 13-
22,5 pasa; s pyouaus B 2,9-4,3 pasa.

ConeprxaHre HOHOB B (popMe MPOCTHIX KaTHOHOB 3a-
BHCHUT OT IPHUPOJBI, KOHIICHTPAIIUK KOMIIOHCHTOB M MHU-
Hepanu3anuu pacconioB. CTPOHITHI B paccoiiaX IpEerMy-
IIECTBEHHO HAXOIWTCS B BHUJE MPOCTOTO MOHA, B TO Bpe-
Ms KaK KaJbIIUi — B BUJIC Pa3IIMYHBIX COCTUHECHUH.

HeobOxoxnMo n00aBUTH, YTO CYIIECTBYEeT 3HAYH-
TENbHAs Pa3HHUIa MEXIY COACPKAHWEM MaKpO- U MHUKPO-
KOMIIOHEHTOB ¥ ()OpMO HAXOXKICHUS HOHOB B paccoiax.
KoHnnenTpauun HaTpus, Kalblus, Kajlus, MarHusl B Je-
CATKU pa3 MPEBLIMIAOT KOHLICHTPpALIUU CTPOHUMSA, JIUTUA,
pyoumusa. ITo 00CTOATENBCTBO CO3ACT OTOJHUTEIBHBIC
TPYAHOCTH UX Pa3JCNICHUs] B TEXHOJOTHUYCCKUX MPOIIEC-
cax, OJIM30CTh CBOWCTB MOHOB JaHHBIX METAJUIOB U B3a-
UMHOE BJIUSHUC 3HAYUTEIBHO CHUXKAET BO3MOXXHOCTH UX
CEJIEKTUBHOTO BBIJCIICHISI B HHAWBUAYAIbHBIC TIPOTYKTHI.

JanHas 0COOCHHOCTH TIPUPOIHBIX PACCOIIOB SIBIISCT-
CS OCHOBHBIM OTPAHWYCHHEM I BOBJCYCHHS B MPO-
MBIIIUIEHHYIO TepepaboTKy, Tak Kak HE0OXOAUMOCTh pa3-
JICNIEHUSI MHKPO- M MaKpOKOMIIOHEHTOB 3HAYHTEIHHO
YCIIOKHACT TCXHOJOTHMYCCKUE CXCEMbI, YTO BEACT K HX
YIOPOXKAHUIO M CHIDKEHUIO PEHTA0CIbHOCTH MPOU3BO/I-
CTBa, BIUIOTH 1O OTPHUHIATCIBHOI'O 3HAYCHUA.
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