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SECTION I. MATHEMATICS

Youuesn T.3.
O He/IMHEITHOM ypaBHeHHMH, 000011Aa101IET0 YpaBHeHUs Kiaacca Pukkaru

FOz0 - Ocemunckuii 2cocyoapcmeenHulll yHUgepcumem

(FOoicnas Ocemus, Llxunean)
doi 10.18411/gq-31-03-2018-01
idsp 000001:gg-31-03-2018-01

AHHOTaLUA:

N3yvaercs HeEnMHEWHOE ypaBHEHHME OT JBYX HE3aBUCUMBIX I[EPEMEHHBIX,
obobmraroriee HeNMHEHHOE ypaBHeHHE Kiacca Pukkatm [1,2]. Metox paccmorpeHus
COOTBETCTBYET CIIOCOOY HCClieoBaHMs ypaBHeHHMs Pukkatu. Pemienue cTpoum B SIBHOM
dopwme [3.4,5].

KuroueBble cjioBa: ypaBHEHHE, HEJIMHEHHOCTb, pEIICHHE, BBINOJIHUMOCTb, KJIAcC
Puxkatu, TOXKAECTBEHHOCTb, MOPSAIOK.

I1. 1. O0001IeHHOE HeJINHEeIHOe YPAaBHEHHE.

N3BecTHO, UTO pelIeHHe JTUHEWHOTIO YpaBHEHUS BTOPOTO MOpPSIKA C MEPEMEHHBIMU
Kod(uImeHTaMu TECHO CBs3aHO C penieHHeM ypaBHeHHS Pukkatu [5]. C aHalIOrHYHBIM
ClIy4yaeM CTaJKHBaeMCsi TMpPU HU3YYCHUM YPAaBHEHHS B YAaCTHBIX MPOU3BOAHBIX BTOPOTO
MOpsIKa TUIIEPOOINYECKOro Kiacca, I/ie BCIJIbIBAET HEIMHEWHOE YPaBHEHHE,

%+A(x,t)l2 + B(x,t)l + C(x,t) = 0, (1.1D)

000iTH peleHrne KOTOPOro HEBO3MOKHO, MO0 MCKOMasi (PYHKIIHS YIIOMSHYTOTO YpaBHEHHS
HernocpeAcTBeHHo 3aBucHT OT 1(X,t). Eciu momyctuts B (1.1) X = 0, TO OHO €CTh ypaBHEHHE
Pukkatu. B cBsa3u ¢ stum, ecrectBeHHO, (1.1) MOKHO Ha3BaTh OOOOIIEHHBIM CIIy4aeM
ypaBHeHUs Pukkaru.

Uccnenosanmue (1.1) mpoenem cormnacHo [3,5]. Jloka3biBaeTcst Teopema

Teopema 1.Ecnu h(x, t) pemennene nuHeHOrO ypaBHEHUS

oh(x,
% ~ h2(x,t) + A*(x, Oh(x, £) + B*(x,t) = 0, (1.2)

rac

( 1 =-(A £ VAT +4B7);

d0A(x,t)
A*(x,t) = A(x, ) (44 + 4,) — A(‘Z:'t) ;
1 .. _ 2 d(A1+1,) , (1.2),
B (x) t) - _Allle (x) t) - TA(X; t);
\ (/1=_Bi— fj““‘c B2—4AC>O),

to 1(x, t), onpenenennas Gpopmynoit
t

| = e~ har-mac | f (44 — W)elor-atge | —
0
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( t
t t
e~ fohi=mar [y 4 f (Al — WA eho@h=mitge | - 3 = 7,

0

t
e—fOt(A/lz—h)dt ZO(X) + f(A/lz _ h)/lzef;(A/lz—h)dtdt L A= /12’
\ 0

ynoBieTBopsieT ypapHenuto (1.1), mpudem, ly(X) HensBecTHAs GYHKIIHS.
JleiicTBUTEHHO, paBeHCTBO (1.1) MOKHO emie 3anmucath B opme

ol
o HAd — 1)U —2,) =0. (1.4)
VMHOKUB €ro Ha (A; — A,) U MPEICTaBUB B BUIE
ol ol al
al - al + (4 - Az)a = —A(l =)A= 2)(A1 — 42),
1I0CJIE TPYIITUPOBKH JICBOI YaCTH OHO MEPEXOIUT:
al ol
(l - )12) CY (l - 11)_ = —A(/11 - Az)(l - /11)(1 - /12); (1-5)
ot ot
N
ol ol
Jat Jat
- =—-A1; — 1,). 1.5

C npyroii croponsl, u3 (1.3) 3amMeuaem, 4To
al _ {—(All — )+ (A — WA = —(A4 — (A - 4y), A=Ay,

N
al al
G ian v O oar
=~ -y =~ -,

C yyerom 5TuX 3HaueHu# paBeHCTBO (1.5); MepexoauT B TOXKAECTBO:

—A()q - Az) = _A()q - /12)-

To ecth, popmyna (1.3) ects pemienue (1.4), unu 4to ogHO U TOXe, ypaBHeHue (1.1).
Copnepxamryrocs B (1.1) mpousBonsHyto ¢pyHKIHIO 1y (X) Oyaem nomyckath paBHON
lo(x, O) = 1 (15)2

Bropyto uwacte Teopembl 1 gokaxkeMm, ecnu moctpouM  ¢QyHkimio  h(x,t),
ynosnerBopstomyto (1.2). Ero pemenue 6ynem 3anaBaTh B hopme
h(x,t) =

. t
ef(f()l§+ho(x))dt Co(x,t) — J(A; + ho(x))/l’{e_f(f(’ﬁ"'h"(x))dt dt |,
0

korga A* = 13, (1.6)

t
elo(ithoC)at{ ¢, (1) - f (43 + ho(x)) Ape™ o(atho@)et gy |,
0

— *

\ korga A" = 15,
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rae C;(x,t) u C,(x,t) — uckomsie pynkuuu, hy(x) — Hen3BecTHa,
N3 (1.6) 3ameuaem:

( tro 0C;(x,t
(2 + ho(2)) (h(x, £) — 23) + elo(Rithot0)dt %
oh(x,t npu A* = A3,
gt - < ’ : . aC,(x,t) (1.6);
(25 + ho(0) (h(x, £) = 25) + elolBatho@)d —Z2 =,
\ npu A" = A5.
N
( O0h(x,t) d0C;(x,t)
ot _ g ot Sy (i +ho(0)dt
hoo) =& =~ At () +gy—gre :
korga A" = 1],
| onet 06,(6t) ) (17)
at _ g+ at Jo(A3+ho(x))dt
") =& = 2t () + gy =7 e ( :
\ korga A* =45 .
Ypasuenue (1.2) gomyckaeT npeacTaBieHUue
oh(x,t) i i
Fra (h(x,t) — A1) (h(x,t) — 43) =0, (1.7)1
rae A7 1 A5 (em. (1.2)4).
OTCIOI[a JICTKO 3aMCTUTD, UYTO
dh(x,t) dh(x,t)
00t ___x-u (1.8)

h(x,t) — A7 h(x,t) =45

Wnu, mnpuuse Bo BHuMmanue (1.7), coorHomenue (1.8) mepeiimer k BuIy

dC,(x,t) 0C,(x,t)
ot [E A +ho(0))dt _ ot [E (S +ho () dt
— & =—% . 1.
h(x,t) — A, h(x,t) — A5 (1.9)

Uro0b1 ynosierBopsiiock paBeHcTBO (1.7)4, mmm (1.8), cootHomenue (1.9) momxHO OBITH
TOKIECTBOM.
IMockonbky Cq (X, t) ¥ C, (X, t) HEU3BECTHBI, TO YCIOBUBIIKCH, YTO

0C,(x,t) aC,(x,t)
dt _ I apat, ot _ Jiaat
hGot) — A, o Koo t) — A,  C (1.10)

(1.9) Oynmer ymoBiueTBOpsAThH TOXAecTBeHHO. Ho, uTobsl camu (1.10) BBIOJHSIIUCH
toxkaecteeHHo C;(x,t) mC,(x,t), ¢ yuerom (1.6), COOTBETCTBEHHO JOJDKHBI OBITH
peIICHUSIMH CIIeAYIONHX MU HEepeHITHATbHBIX PABCHCTB:

0C,(x,t Erox , ox
TU0E) _ elfierino)ieg, (e 6) = Hy (1), 4 = 25
(1.11)
0C,(x,t Eron L ox
Za(t )_ efo(/11+lz+h0(x))dtcz(x' t) — HZ(X, t), A* = 3'

rac
tox *
Hy(x,8) = —elo M (25 + [1(25 + ho(0)2; e~ b(irho@ldtqr), 3 = py,

* t *
Hy(x,£) = —elo Mt (,1; + 15 (2 + ho(x)) 25 e_fo()“f’h"(x))dtdt), =25
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To ecth

( t [E(A%+25+ho(0))dt
Cl(x,t)=efo‘3°(1 410 dt X

t

« yo(x)+fH1(x, De
0

tf.x *
_f(;tefo(/11+/12+h0(x))dtdtdt =1

(1.12)
t (5 4ns+ho(0))d
Cy(x,t) = efoef‘)( 423 +h0(0) “dt x

t

X | yo(x) +fH2(x, t)e
\ 0

Vceranosnennsie gt Ci(x,t) uCy(x,t)  dopmyasr  (1.12)  obecreunBaroT
TOX/IECTBEHHYIO  BBINOJHUMOCTh paBeHctB (1.11); To ectb, coorHomenus (1.10)
BBIMOJIHSIOTCSL TOXKJECTBEHHO. Y CTaHOBJICHA TOXIECTBEHHOCTh paBeHCTB (1.9) m atUM
nokazano ynosnerBopenue (1.8) wim (1.7)1.Ho (1.7), ectb ypaBHenue (1.2). DTuMm Teopema
1 n0Ka3aHa MOJIHOCTBIO.

OcraeTcst yTOYHUTH HEM3BECTHBIE Y((X),ho(x), urodsr C;(x,0), C,(x,0) 1 h(x,0)
CTaJIM BIIOJIHE OIPECIICHHBIMU (PYHKITUSIMH.

N3 (1.11) u (1.12) mpu t = 0 cnexyer:

iy o (A +23+ho(@))d

g ) =25

% = C,(x,0) — 23 (x,0) = y,(x) — 2;(x,0),
0C,0 )| (1.13)

Za(_f' ) = &0 =25 0) =yo() = 4(x,0).
C1(x,0) = C3(x,0) = yo(x). (1.14)

N3 (1.6), B Touke t = 0 umeem (cM. Taxxke (1.13)):
oh - _ {[/'l’i(x, 0) — ho(x)][h(x,0) — A1(x, 0)] + yo(x) — A1 (x,), A" =4,
Otli—o  [A3(x,0) — ho(x)][h(x, 0) — 25(x, 0)] + yo(x) — A5(x,), A" = 25.
[Ipeanonaraercs, 4To 3TH JiBa 3HAYCHUS COBNaAaroT pu t = 0:

[41(x, 0) — ho(x)][R(x, 0) — A1 (x, 0)] + ¥o(x) — 21(x,0) =

= [45(x,0) — ho(X)][R(x, 0) — 25(x, 0)] + ¥o(x) — A5(x, 0).
Wnu packpsiBasi CKOOKH, TTOCIIE TPYIITHPOBKH 3aMChIBACM:

[41(x,0) = 2;(x, 0)]h(x, 0) — [27?(x,0) — A3(x, 0)] —
—[21(x,0) — 23(x, 0)]ho (x) — [27(x, 0) — 25(x, 0)] = 0.
IMpunsie, uto hy(x) = —h(x,0), mis h(x,0) momyyaem BIOJHE OMpPEACICHHOE
3HaYCHHUE

A(x,0)+ A5(x,0) +1
10y = DO 4L
B cuny mpou3sBonbHOCTH Y (X) momyckaercs, u4to Yo(X) = h(x, 0).
CrnenoBarenbHo, u3 (1.14) Haxoqum

A1(x,0) + 25(x,0) + 1

Cl(x, O) = Cz(x, 0) = yo(x) = >

Ha ocunoBanuu hopmyer (1.3) u yenosus (1.5),1(x,0) = 15(x) = 1.

Hamomunaem uto, misi o6o6menHoro ypaBHeHusi Pukkaru (1.1) moctpoeHO TOYHOE
pemenne u oHo mpaercs (opmyoit (1.3), rae h(x,t) Bmomne omnpeneneHHas GyHKIUA (CM.
(1.6)), ymosnerBopsitoriast (1.2), wnu ypauenuto (1.8), C;(x,t) u C,(x,t) ompemessrorcs
cootBeTcTBeHHO (hopmyiaamu (1.12) u ynosierBopsiioT auddepeHranbHbIM YPaBHEHUAM
(1.11), yo(x), ho(x) BeIpakatorcst gepes (1.15) u (1.16). 1,(x) = 1.

Takum  obOpazom, wu3BecTHO, uTO [5], pemenne m0OOOT0  JMHEWHOTO
i depeHIMaibHOr0 ypaBHEHUS TOPSIIKA BTOPOTO HEMOCPEACTBEHHO 3aBHCHUT OT PELIEHUS
HEJTMHEHHOTO  ypaBHEHHWS Kiacca PHKKaTtH, Tak MW 3J€Ch, peIIeHHe J000ro

(1.15)

(1.16)
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TG PepeHIMaIbHOr0 YpaBHEHUSI B YaCTHBIX IPOM3BOJHBIX BTOPOrO MOpPSIKA 3aBUCUT OT
peleHus HelrHeHoro g depeHansHOro ypaBHeHUs IepBoro nopsiaka kiuacca (1.1).

***
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SECTION II. PHYSICS

Pacyaos B.P., Pacyaos P.5A., Jmboaraes U.M., Mamananuesa H.
OIHOKBAHTOBBII CIBUTOBbIH (GOTOTOK B Nbe30MOJIyIIPOBOIHUKAX

Depaanckutl 20CyHUsepcUmem

(Vsbexucman, @epeana)
doi 10.18411/gg-31-03-2018-02
idsp 000001:gg-31-03-2018-02

AHHOTAUA

Paccunrana criekTpajibHas M TEMIICPATypHas 3aBUCHUMOCTh CIBHUIOBOro (POTOTOKA B
MTbE30IOIYITPOBOJIHUKAX, OOYCIOBJICHHOTO CO CIBUIOM HOCHTEJICH TOKa B Ka)XJIOM aKTe
B3aUMOJICHCTBUS SJIEKTPOHOB C (DOTOHAMH.

KuroueBble cjioBa: (OTOTOK, MbE30IMOIYIPOBOIHUK, HOCUTEIHN TOKa, (OTOH

Abstract

The spectral and temperature dependence of the shift photocurrent in
piezosemiconductors is calculated, which is due to the carrier current shift in each act of
interaction of electrons with photons.

Keywords: photocurrent, piezosemiconductor, current carriers, photon

Ilon nuHelHBIM (doToraabBanndeckuM ddpdexrom (JIGID) monnmaroT HoToddhdeKT,
OOYCIIOBIIEHHBI BO3HMKHOBEHHEM (OTOTOKA B  OTHOPOAHBIX IIBE30DIEKTPUUECKHUX
KpUCTAJUIaX IIPM HX OJHOPOJHOM  OCBEIIEHWH. llomgpu3anuoHHAs 3aBHCHUMOCTD

BO3HHUKAOIICIO IIpHU 3TOM IIJIOTHOCTH (bOTOTOKa ( J ), IIponnopuuoHaJIbHas1s K MTHTCHCUBHOCTH
CBCTa ( I ), OIINCBIBACTCA (I)CHOMCHOJIOFI/I‘IGCKI/IM COOTHOIICHHUECM

) 1 « .
i =17, E(eﬂey +eyeﬁ) (1)

31echb €. BEKTOD IOJISIpU3ALMH JIEKTPOMArHUuTHON BOJIHBI, Kepy tenzop JIDI'D.

B mHacrosiiee BpeMs cTano HM3BECTHBIM 1Ba MexaHuzMa JIPI'D: OammcTHUecKui
MeXaHu3M, OOYCJIOBIEHHBIM acCHMMETPHEH MPOIECCOB pacCesHHs, (POTOMOHMU3ALUU U
pexkoMOuHanuu [1-3]1 CABUIOBBIM MeXaHW3M, CBSA3aHHBIH CO CMEIIEHHEM LIEHTPaA TIKECTH
BOJIHOBEIX ITAKETOB (DOTOBO30YKJIEHHEIX 3JICKTPOHOB PH KBAHTOBEIX ITepexojax [4].

B sToM coobiiennn paccMmaTpuBaercss (OTOHHBIH MexaHu3M caurosoro JIOI'D B
dbochume rammmga n - TUOA, OOYCHOBIEHHBIH CMEIIEHHMEM HOCUTEIEH IIpU IPSIMBIX

OIITUYCCKUX IICPEeXOoJaxX JJICKTPOHOB MCXKAY MNOA30HAMH 30HBI INPOBOIJMMOCTHU C YUYCTOM
C

"ropOnI" TTOA30HEI Xy . N-GaP MHOTOIONMHHBINA MOTYIPOBOIHUK, IKCTPEMYMBI JTOJIUH 30HBI
MIPOBOJIMMOCTH KOTOPOT'O PACHOJIOKEHBI B TOUKaxX X 30HbI bpuiitosHa [6]
BrepBeie 3TOT MeXaHU3M paccMOTpeH B [5] B cdepHUYecKOM MPHONHIKEHUH B
DHepreTuyeckoM croekrpe. Kaxkmas gonmHa 30HBI OPOBOAMMOCTH COCTOMT M3 JBYX IOA30H
C C
X : X3 . DHEPreTU4YEeCKU CHEKTP JIEKTPOHOB B ATUX MOA30HAX OMPENESAETCS ¢ TOMOIIBIO
raMuJibToHHaHa [6,9,8]

ey AK?+Bk?+A/2  —iPk,+Dkk,

H (k . 2
( ) IPkZ+Dkay A1k22+Blkf—A/2 )
kf = kf +k? . o
rie Y -IBYMEpHBIM BOJIHOBOH BeKTOp dJiekTpoHOB, Al,3, B1,3, P, D - 30HHEBIE
C C
napameTpbl TOJYMPOBOAHUKA, A—3HEPreTHYSCKUN 3a30p MEXIY IMOJ30HaAMU X, u X3 B



General question of world science - 11-

touke X 30HBI bpummro63na. CormacHo (2) SHEPreTUYECKU CIEKTP AIEKTPOHOB B TOJI30HAX
XS o Xy .
u OnuChIBaeTCs POPMYIIOiA:
1

Ely3(k)=5[(A&+A3)kf+(Bl+BS)kf]i .
1 2 1/2

ia{[(AB ~A)K? +(B,—B, kI ~A] +4P%k? +4D2k§kj}
B nByx30HHOM cheprdeckom npubamkenuu [7,8], T.e. mpu AUA=A BUB=B
(3) mpeobpa3zyeTcs K BUIY

2
E,, (K) = AK? + BK’ i\/%+ P2K? + DK? @)

BonHoBbIE pyHKITMN IEKTPOHOB BOJM3H TOYKU X B Oazuce (2)

_ C, _ C, 5
!//xf - C2 ' l//xg _(—CJ ®)

rne C,, =%Jli ,

1 A
n==

5 (6)

AZ 21,2 21,21,2
—+ Pk’ +Dk’k
4 z Xy
B nmanpHeHmmx pacyerax OrpaHUYMMCS BKJIaJIOM B TOK casurosoro JIOI'D

2Dk .k, |0 A, 2Pk

2JIEKTPOHOB, Y KOTOPBIX BOJHOBBIE BEKTOPA J€KaT B 0071aCTH . IToatomy

Dk k
BEJIMYUHY XY yYUTBIBAEM TOJBKO B ME3IIOA30HHOM MATPHYHOM DJIEMEHTE oIeparopa
nMnyibca. [IoToMy 9To0 IMEHHO OHa OTBETCTBEHHA 3a IMOSIBJICHHUE KaK OATUCTHYECKOT0[5,7]
, Tak u casuroBoro JI®I'D B n-GaP. CornacHo (2)

m, /| oH| .\ mr.

ep,; :7< E X :7|]Pez —UD(eXky +eykx ):| (7)
OtmeruM, 31ech, 4to id n-GaP sHepreTuueckasl IIedb MEXAY IMOJ30HAMHU 30HbI

IPOBOAUMOCTH Oounbllie, 4eM »5Heprud LO- (oHOHAa M cpemHeil TEIIOBOH 3HEpPruu

9JICKTPOHOB. HO3TOMy 6eCd)OTOHHLIe PCAIBbHBIC NIEPEXOABI TCPMAJIIM30BAHHBIX 3JICKTPOHOB M3
C C

X X o
mom3oHbl 1 B 73 (u 00OparHO) oTCcyTCTBYIOT. IloaTOMY BKIIan B Oayumctuyeckuii JIOTD B
N-GaP BHOCAT ONTHYECKHE TMEPEXOabl C y4dacTHEM (OHOHOB, MOKa3aHHBIX Ha pPHC.

dl.id

HITPUXOBas - (POHOH.
Janee npoBenmeM pacueTy Tok ciaBurosoro JI®I'D B n-GaP, cBg3aHHOTO ¢ IpSIMBIMU
Xc X<
ONTUYECKUMH TNEPEXOJaMH MEXIy MNoa3oHamu 1 m 3
BOCIOJIb3yeMcs (hopMyIoit [4]

_ e’e e )
jlom=——L2r — Zjdk(lm|:pg;)n OT pﬁf%ﬂé(Es(k)— E, (k)-h) (8)

c

X; e

, TIe cIiomHas (KUpHas) JMHUSA - DJIEKTPOH, BOJHHUCTas- (OTOH,
06e3 ywacTtust ()OHOHOB, T/

2rmiw’hen, 4
II€ N - HOMEP JOIUHEL *)
[loncranoBka (7) B (8) M cymma Mo BCeM JOJIMHAM JaeT BBIpAXKEHHE JUISI TOKa
casurosor JIOI'D
. I
om _
J ’ |e|%KLc06ez (exé‘ay—i_eyé‘ax) (9)

a =
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_@_A(ha))z_Az ]

2 2P)* 2
oo = e och| A exp (2P) [A) (e4,,+¢,0,,)
KT KgT KT v

3 1 '
DN
=070 _ 2 2
= Sr el BA DT
DIS - KOHIIEHTpaIus CBOOOJHBIX 3JIEKTPOHOB, K —
KO03(HULIMEHT MHOTJIOIIEHUS CBETa IIpU HDHMOM OINITUYECKOM IIEPEXO0JI€ IICKTPOHOB MEKIY
XC X< o
mom3oHamMu ! w 3. U3 (9) BUAHO, YTO TeEMIEpaTypHBIA Xo4 TOokKa casurosoro JIDI'D
MOJHOCTBIO OIpEAENsIeTCsl TEMIIEPATYPHOH 3aBHCHMOCTBIO KOA(P(HIMEHTa MOTJIOMIEHHUS

K
cBera ' (ocTaibHBIE 0003HAYEHHS COOTBETCTBYIOT 0003HAUEHUSIM paOoTEI [4]).
CpaBHuM TOkKa Oammmctuueckuii Bkaax B JIDI'D, paccumrtannsiii B [5,7] B

=B =B
cepuuecKoM MNPHOMMIKEHUH B 3HepreTndeckoM crekrpe (4) (t.e. mpu A =B, A :
XC

P= 0) [IpU y4eTe aHU30TPOIUU B MATPUYHOM DJIEMEHTE OITHYECKOIO mepexoja 1

co caBUroBbeIM (oTtoTokoM (9). Pacuersl mokaseiBaroT, uro mpu T = 200 K, ho= 550MeV
oammctuyeckuii Tok JI®OI'D B maTh pa3 mpeBbIaeT cABUIOBbIA. [IpH OLICHKE MbI IIPHHSIIH,

A-A=
= m*=0,36

4TO 2m* My,

Pa,=D a,=5,4-10"°sm

) =>51MeV (oueprus LO - ¢onona), A= 335 MeV,

(OCTOSIHHAS PEIIETKH ).
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AHHOTAIUSA
[lens manHOM pabOTHI 0OOCHOBATH TUIOTE3Y 00 €IMHON JIEKTPOMArHUTHOW MPUPOJIE
BCEX M3BECTHBIX DJHEPreTHYECKMX TMOJIed — TPaBUTALMOHHOTO, WHEPLIHUOHHOTO,

AJIEKTPUYECKOT0, MAarHUTHOTO M TEIUIOBOTO - C TIOMOIIBIO MPOCTOTO0 MaTeMaTHYECKOTrO
amnmapara. B crarbe moapoOHO paccMaTpUBAIOTCS HCTOYHHKHU PA3IMYHBIX CHUIIOBBIX TOJICH U
CBSI3b MCTOYHHUKOB CO CBOMMH IOJISIMH, @ TaKXKe MPUHIIUIBI B3aMMOJCHCTBUS MCTOYHHKOB
MEXy COOOH.
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[IpuBenennbie GhopMyabl U UX TPEOOpa30OBaHUS WITIOCTPUPYIOT 0A30BYIO THUIIOTE3Y
aBTopa 00 DSIEKTPOMArHUTHOW MPUPOJE BCEX IMOJEeH MaTepuaIbHOTO MHpPA, B OCHOBE
KOTOPOTO JISKUT (POTOH, MPOSIBIISIONIHIA CBOU BOJITHOBBIC MJIH KOPITYCKYJISIpPHBIC CBOWCTBA.

ABTOp paccMaTpUBaeT IEMEHTAPHYIO YaCTHITY (KaK MaTepUaIbHYIO TPOU3BOIHYIO OT
(oTOHA — KBaHTa AJICKTPOMArHUTHOTO TI0JIsI) B KAYECTBE MCTOUYHUKA KaK AJIEKTPHUECKOTO, TaK
U TPABUTAIMOHHOTO TIOJICH, TaKk KaK dYacTHIla OJHOBPEMEHHO O0IalaeT 3JeMEHTapHBIM
AIEKTPUUECKUM 3apsAI0M H MAaCCOM TTOKOSI.

KiaroueBble cjioBa: (OTOH, DSHEprus, OJJIEMEHTapHas YacTUIA, SJEMEHTApPHBIN
AJNIEKTPUYUECKUI 3apsi]], Macca, TPAaBUTALIMOHHOE I0JIC, HHEPIIMOHHOE I0JIE, JICKTPUYCCKUN
TOK, JJIGKTPHUECKOE I0JIe, MarHUTHOE I0JIe, TEIUIOBOE MOJe, SAPO aTOMa, SACPHBIC CHIIBL,
UCTOYHUK SHEPIeTUYECKOTO OIS

Abstract

The article aims to substantiate with simple mathematical operations the hypothesis
about the universal electromagnetic nature of all the force fields known today: the
gravitational field, the inertial field, the electric field, the magnetic field and the thermal field.
The article gives a detailed review of the sources of different force fields and the connection
between the source and its field. It also considers the interaction of different sources.

The formulas and their transformations given in the article illustrate the author’s basic
hypothesis about electromagnetic nature of all the fields of the physical world, the foundation
of which is photon with its wave and corpuscular properties.

The author sees an elementary particle as a derivative from photon, that is from the
qguantum of electromagnetic energy, and considers it as the source of the electric and the
gravitational fields given that a particle has both the electric charge and the rest mass.

DneMeHTapHasi 4YacTUlla 10 CYTH SBISETCS KOHIIEHTpalMeld H»HEpruu B oObeMe,
ONpEACTICHHOM PauyCcoOM JaHHOW YaCTHUIIbI.

He cymectByer 4Y€TKoW TIpaHUWIBI, 3aMBIKAIOIICH HSHEPrUi0 B 00BEME YACTHIIHI.
DHeprusi, KOTOpas HE BIHCHIBACTCSI B OOBEM, OrpaHUYCHHBIA paIUyCOM YaCTHIIBI,
MIPOSIBIISIETCS KaK DYHEPreTHYECKOE T0JIe — TMPOJOJKEHHWE YaCTHUIlBI B OKpYyXkaromem e
MIPOCTPAHCTBE. DHEPIeTHUECKHUE MMOJIS MPOSIBISAIOTCS MO UX BO3JACUCTBUIO Ha OKPYKAIOIIYIO
cpeny.

DnemMeHTapHas yacTHIla o0O0JaJaeT dSJIEMEHTAPHBIM  DJIEKTPUYECKUM  3apsaoM
MIPOJIOJKEHUEM KOTOPOTO B IPOCTPAHCTBE SIBIIACTCS DJIEKTPUUECKOE TTOJIE.

DNeKTpuYecKuil 3apsii uMeeT maccy nokos. lIpogomkeHune maccel 3a Npenensl
YACTHUIIbI MPOSIBIIIETCSA KaK TPaBUTAIMOHHOE TI0JIE.

COOTBETCTBEHHO, AJIEMEHTApHAsI YaCTULIA SABJISIETCSI MCTOUHUKOM KaK 3JIEKTPUYECKOT O,
TaK M TPABUTAIIMOHHOTO TIOJISA, TaK KaK OJHOBPEMEHHO O0O0JIajaeT dSJIeMEHTapHBIM
ANEKTPUUYECKUM 3apsAJIOM U MacCOM MOKOS.

I'paBuTALIMOHHOE M NHEPLUMOHHOE 10JIsI

PuU3NUECKOEe TENO CIIaraeTcsi U3 CYMMBI 3JIEMEHTAPHBIX YaCTHUII, TO €CTh Macca Tena —
ATO CyMMa Mace 3JIEMEHTAPHBIX YaCTHII, 00pa3yroNINX PU3nIecKoe Teo.

B3aumopeiictBue  macc  ompexensierca  3akoHoM  Hprotona.  Ilocpennukom
B3aUMOJICCTBUSL  SIBJIACTCA ~ TPABUTAIMOHHOE  TOJIE  B3aWMOJCHCTBYIOIIMX  Macc.
['paBUTAlIMOHHBIE TOJSI HE SKPAHUPYIOTCS, MPOHUKAIOT BO B3aUMOJEHCTBYIOIME MAacChl,
clararTcs MEXIy co00i, 00pa3yroT CyMMapHOE TPaBUTAIIMOHHOE TI0JIe MacC, CHMMETPUIHOE
OTHOCHUTEIILHO OOIIETo IEHTPa TSHKECTH.

Cuia B3aMMOJICHCTBUS paBHA MPOU3BEACHUIO MAacc, JIEJICHHOMY Ha IUIOMIaab Chephl,
paanyc KOTOpPOH paBE€H pACCTOSHUIO MEXAY LEHTPAMHM TSKECTH U Ha TPABUTAIMOHHYIO
MTOCTOSIHHYO.

M; M,

= ———; H - 3akoH HploTOHa, rze
P 4mR2G, A
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M; M, — B3aMOIECICTBYIOIINE MACCHI,
R — paccrosinue Mexay HEHTpaMu TSKECTH,
Go — rpaBUTAlMOHHAS TTOCTOSIHHASL:

Go= 1 = 1 119 109121005
" 4y T 4m-6,67-10"11 7 ’ M3

KT * C2
— . 9
Go =119 - 10° ——

HNHTEHCUBHOCTD I'paBUTAIIMOHHOI'O IOJIA XapaKTCPU3YCTC HAIPSXKCHHOCTBIO IT0JIA:

M
jg g1ds = — — Teopema l'aycca
Go
S

[ToTok BekTOpa HANPSIKECHHOCTH T'PABUTALMOHHOIO TOJS CKBO3b 3aMKHYTYIO
MOBEPXHOCTh PaBEH Macce, 3aKIOYEHHOW B 00BEME, OrpaHUYCHHOM STOW MOBEPXHOCTHIO,
JeNEHHON Ha TPAaBUTAIIMOHHYIO TOCTOSHHYIO.

M M

g1 = 4”R200,C_2

OHeprust TpaBUTALMOHHOIO MOJs B €IMHUIE o0beMa paBHAa IPOU3BEACHUIO
rPaBUTALMOHHON IIOCTOSTHHOM Ha KBAJpaT HAIPSKEHHOCTH OIS B 33JaHHOM TOYKE:

E, = Gog? ad
v = UoJd1’
M3
JIBrkeHHne Macchl € TIOCTOSHHOW CKOPOCTBIO XapaKTEepU3yeTCs NpHUpPALLECHUEM
JIBUKYILIEHCS MACCHI 110 3aKOHY:

m
M = |mg + Am? =
J1—v?/c?
Am =/ M? —m?

M — cymmapHas macca IBHKYLIET0cs CO CKOPOCTh V (PU3UYECKOr0 TeNa;
Am — npupalieH1e Macchl,
m, — UCXO/IHast Macca.
HanpsikeHHOCTh TpaBUTALIMOHHOTO MOJIS ABUXKYIIIEHCS MacChl paBHa!

M
= gnrzG, M
m
M Mo
J1—v2%/c?
E, = GOa%

Z[BI/I)KGHI/IC MacCChbl C YCKOPCHUCM COIMPOBOKIACTCA MHECPIUUOHHBIM IIOJICM. HpI/IMepOM
JABVKCHUSA C YCKOPCHHUEM ABJIACTCA IBUKCHUEC 1O KpHBOﬁ.

HaHpH)KCHHOCTB HHCPIUOHHOTO ITOJIS TPpHU ABUKCHUHU 10 KpI/IBOI\/'II

V2 M

Ayu = R ; 2 rae
V — CKOpPOCTh JIBUOKCHHUS;
R — pagnyc KpHBU3HBL.
DHeprus moJisi B €IMHAIIE 00beMa:
_ 2
Ey = Go9
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CymMapHast SHeprus TPaBUTAIIMOHHOTO ITOJISl B €IUHUIIE 00beMa:
Ey = Gogi + Goaf + Goahy, = Go(g7 + af + ajy)

['paBUTaLIMOHHOE 110JIE HEOTAECIUMO OT MACChl, EAUHOE LIEJIOE.

WHepruoHHOe 1M0JIe — YHEPreTHUECKOe I0JIe, IPeoOpa3oBaHHOE B MACCy M SHEPTHIO
WHEPLUUOHHBIX CUJI.

DJieKTpUYeCcKOe U MATHUTHOE MOJst

DneMeHTapHbI€ 3apsiibl AEJIATCS Ha MOJ0KUTEIbHBIE U OTPULATEIbHBIE.

CymmapHbIil  3apsJ OJHOrO 3HAaKa cllaraercsi M3 JJIEMEHTApHBIX  3aps/oB
3JIEMEHTAPHBIX YACTHII.

B3aumopeiicTBue 3apsAn0B onpenensercs 3akoHom Kymnona:

010,

2 4‘7TR2£0 ’

3apsiipl  OAHOTO 3HAKAa HE IPOHUKAKT JApYyr B Jpyra; IpU B3aWMOJCHCTBUHU
OTTaJIKUBAKOTCA.

3apsAbl MPOTHBOIMOJOXKHBIX 3HAKOB NMPOHUKAIOT Apyr B apyra. Ilpu 3ToM 3Heprus
B3aUMOJICHCTBUSL 3apsA/IOB KOHIIEHTPUPYETCS B 00beMe Mexay 3apsagamu. Mmeer mecto
pPEXUM HAaCBILLEHUS, MIPU KOTOPOM 3aps/ibl PAaBHBIX BEJIMYMH KOMIIEHCHUPYET APYT Apyra;
CHCTEMa CTAaHOBUTCS  JJIEKTPUYECKH HEWUTpadbHOW. Pa3sHOMMEHHBIE 3apsiabl  IPHU
B3aUMOJICCTBUU NPUTATUBAIOTCA. VIHTEHCUBHOCTh 3JIEKTPUUYECKOrO IOJS XApaKTEPU3yeTCs
€ro HapsIKEHHOCTHIO:

Q B

~ 4mR2%gy’ ™

jg Eds = — — Teopema 'aycca

€o

S

[ToTok BekTOpa HaMPSDKEHHOCTH AJIEKTPUYECKOrO TOJI CKBO3b 3aMKHYTYIO
MOBEPXHOCTh PAaBEH BEIUYMHE DJJIEKTPUUECKOrO 3apsifa, 3akKIIOUYEeHHOro B 00beMme,
OTPaHUYEHHOM 3TOW MOBEPXHOCTHIO, IEJICHHON HA 3JIEKTPUUYECKYIO TOCTOSIHHYIO.

QHGKTpI/ILIeCKaSI MOCTOSTHHAs 3aBHCHT OT CBOWMCTB Cp€anl, B KOTOpOﬁ OIPECACIIACTCA
HaIpPsKEHHOCTb MOJIS:

&y = €0&qp

CyMmMapHbIil 3apsii ciaraercs M3 CyYMMBI 3JE€MEHTapHBIX 3apsjioB. Sapo aroma
XUMHYECKOTO DIIEMEHTa SIBJSIETCS TPUMEPOM CJIOXKEHHUS 3apsiiOB TTOJOXKUTEIBHOTO 3HAKa
(mpoToHOB). IIpOTOHBI B BUJIE BUTKOB C 3JIEKTPUUYECKUM TOKOM pacrojararoTcs napaieabHo
Opyr Jpyry ¥ B3aUMOAEHMCTBYIOT KaK »JJEKTpUYECKHE TOKU (sAepHOE (CHUIIBbHOE)
B3anMoJieiicTBue). PaccTosiHMe, Ha KOTOPOM NPOMCXOJUT B3aUMOJIEHCTBHE NPOTOHOB,
oTIpeneNnsieTcsl paauycoM BUTKA. IIpy HapyleHHH NapaielbHOTO PACIIONOKEHUSI BUTKOB C
AIIEKTPUUYECKUM TOKOM SIJIEpHBbIE CUJIBI IEPEeCcTaroT ACWCTBOBATh, TaK KakK MPHUTKEHHUE
IIPOTOHOB 3aMEHSETCS Ha OTTAJIKUBAHUE OJTHOMMEHHBIX 3apsI/IOB.

DneKTpuYecKue 3apsi/ibl OTPULATEIBHOIO 3HAKa KOHIIEHTPUPYIOTCS B AJIEKTPOHHBIX
000JI0YKaX aTOMOB XHMHYECKHX ODJIEMEHTOB. B IIeTOM aTOMBI XHMHYECKUX 3JIEMEHTOB
AIIEKTPUUYECKH HEUTpasibHBbl (MOJOXKHUTEIbHBIE 3apsjbl spa aromMa HEeWTpaTu3yroTcs
OTPHULIATENIbHBIMU 3aps/IaMH 3JIEKTPOHHOI 000JI0YKH)

B ¢wusnyeckom Tene Bcerga UMEIOTCS CBOOOJHBIE BJIEKTPOHBI, MOKHHYBILINE
AJIIEKTPOHHYIO 000JIOUKY aToMa.

DOHeprust 3JeKTPUYECKOTO TOJdsi B eIuHHIEe o0beMa paBHA MPOU3BEIECHUIO
DIIEKTPHUYECKON TIOCTOSIHHOW Ha KBaJpaT HAMPsHKEHHOCTH JJIEKTPHUYECKOTO TMOJIS B 3a/laHHON
TOYKE:
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E, = g9eE?; Ik /M3

JIBrKkyiieecss ¢ TMOCTOSHHOM CKOPOCTBIO 3JIEKTPUUYECKOE TI0JIe MPOSBIISIETCS Kak
JNEKTPUUYECKUI TOK, COMPOBOKIAEMbIN MArHUTHBIM IOJIEM.

JIJIst 3IEKTPUYECKOTr0 TOKa TPEOYEeTCsl 3aMKHYTBHIM KOHTYpP, B KOTOPOM AJICKTPUICCKUI
TOK IIUPKYJIUPYET B BUJIE HEPA3PHIBHOW IEKTPUUECKON BOJTHBI.

[Tpu pa3psiBe LEMU IEKTPUICCKUI TOK MPOSBIISETCS KaK CTATHIECKOE IIEKTPUIECKOE
MOJIe SJIEKTPUUECKHX 3apsA0B, PACIPEICICHHBIX 110 AJTUHE MPOBOIHUKA.

Hupkynsus BeKTOpa HANPSHKEHHOCTH MAarHUTHOTO TOJISE TI0 3aMKHYTOMY KOHTYPY
paBHSETCS SIEKTPUUECKOMY TOKY, IPOXOSAIIEMY CKBO3b 3TOT KOHTYP.

ngdlzi

l
i a
H = ﬁ; v HallpSXXEHHOCTD 110J14
JIBm>keHHEe  3apsia €O CKOPOCTBIO V. PaBHAETCS  MAarHUTHOMY  IIOTOKY,
CONPOBOXKAAKOLIEMY 3apsiA:
® = uyqu; BC

Mo — MarHuTHas IOCTOSIHHAA,
g - 3apsn
V — CKOPOCTh ABMKECHUS 3apsiaa.
Cuia B3auMOICMCTBUS NTapAJLJICIBbHBIX TOTOKOB paBHA:

D, 9P,
Fu = 4TR? = H, @, = Hy P,
P,
IRy HaNpsHXKEeHHOCTH M0JIA ABWXKYILErocs 3apsaja

Fy = H,®, — cuia B3aUMO/JeCTBUS

Cuila MarHUTHOTO BO3JEMCTBUSI MarHUTHOTO MOJSI HA MPOBOJHUK C AJIEKTPUUYECKUM
TOKOM, HAXOIAIITHUICS B 3TOM IIOJIE:

F,=Ho
Ll
D = p,il o .
— MArdMTHBIX IOTOK, CO3aBaCMbIN DJICKTPUYCCKHUM TOKOM B ITPOBOJHUKCE.
H _ HAIMpPs’)KCHHOCTb MAariHuTHOTO ITOJIA
F, = 1ilH = Bil

B = poH — marautHas unyKius

Cuia MarHUTHOTO B3aMMOJCHCTBUS MPOIMOPIMOHAIBHA TIJIOTHOCTH MarHUTHOTO TOJIS,
BEITMYMHE JIEKTPUUECKOTO TOKA U JITTHHE TTPOBOTHUKA.

DHeprusi B3aUMOJCHCTBUS MCTOYHUKOB MArHUTHBIX TIOJIEH paBHAa MArHUTHOM
SHEPIuH, 3alIaCEHHOW B 3JIEMEHTaX UCTOYHUKOB TOJICH.

DHeprusi B3aUMOJIEHCTBUS TapauIeIbHBIX TMPOBOJHUKOB C AJEKTPUUYECKHM TOKOM
paBHA MPOM3BEICHUIO CHJIBI HA PACCTOSTHUE MEXKY B3aUMOCHCTBYIONUMHU MPOBOJHUKAMH.

E —F Roto?hbl g Moo
4R dr

DHeprusi  MarHUTHOTO  B3aWMOJICWCTBHS  JIBYX  MapajyieIbHBIX  BHUTKOB  C
ANEKTPUUYECKUMU TOKaMH paBHAa CHUJIE MAarHUTHOTO B3aMMOJICHCTBHS, YMHOXKEHHOW Ha
PacCTOSTHUE MEXTY BUTKAMU:
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MarnuTHas SHeprusi, 3amacaeMas B KaTylIKe HHIYKTMBHOCTH, paBHA SHEPruu
B3aMMOJICHCTBHS MEXK/y €€ BUTKaMU.

MarsuTHO€ 10Jie — 1oJie CyMMbl (JOTOHOB, JABMXKYILIUXCS B OAHOM HAIpaBICHUU NPU
MOCPEAHUYECTBE 3JIEKTPUUECKU 3apsDKEHHBIX uacTull. Ilpu »TOoM coluromaercss NpuHIUI
CYNEPIIO3ULMH, TO €CTh CyMMHUPYIOTCSI MArHUTHBIE 10J1s1 JOTOHOB, YUACTBYIOLIHME B CO3JJaHUU
MarHUTHOTO II0JIA, HO OTHEJEHHE (M3JIy4eHHE B IPOCTPAHCTBO) OT CYMMApHOIO IOJIS
IPOUCXOIUT COBMECTHO C (POTOHOM, KOTOPOMY MarHUTHOE I10JI€ PUHAIEHKHUT.

3amac SHEPrMM B HCTOYHUKE MAarHUTHOTO TOJS  ONpENeNsercs SHepruei
B3aUMOJICHCTBUS MEXY JIEMEHTaMU UCTOYHUKA.

Hanuuue B 3neKTpUYECKOM LiENM 3JIEMEHTOB, MEXIYy KOTOPbIMH HMEET MECTO
B3aUMO/IEIICTBHE, IPUBOJUT K OTOOPY YaCTH SHEPrUH (POTOHOB, 0OPA3YIOIINX IIEKTPUUECKUN
TOK B LENU, HAa B3aUMOJICHCTBUE MEXIY OJEMEHTaMM LENU. ODHEprus MarHUTHOIO
B3aMMO/ICHCTBUS IEMEHTOB IEKTPUUECKON LIeMH MEX 1y cOO0H paBHA YHEPIUH, 3aracaeMon
B TOM LIETH.

B ycranoBuBIIEMCS peKUME MarHUTHOTO T10JIs1 SHEPTUs (POTOHOB, 00Pa3yIOIIKX TOJIE,
CYILIECTBYET KaK SHEprusi B3aUMOJAECHUCTBUS AJIEMEHTOB 3JIEKTPUUECKON LIENH U KakK MOTepH
SHEPIUU B JIEKTPUUECKOM CONPOTUBIICHUH LIECTIH.

B cnydasx HapylieHHs] yCTaHOBHUBIIETOCS PEKMMa MPOUCXOIUT MepepacipeesieHre
MarHUTHOM 3HEPruM B3aUMOJECHCTBUS MEXIY SJIEMEHTaMHU LEeNH, MOSBISETCS CBOOOIHAs
9HEpTUs (OTOHOB, TOTOBAs K B3aMMOACHUCTBHUIO C JPYTUMH MarHUTHBIMHU TIOJISIMA

VYMeHbILIIeHHe HSHEprud MAarHuTHOTO IOJii HCTOYHMKA JIOJDKHO COIPOBOXKAATHCS
YMEHBILIEHUEM BEJIWYUHBI JJIEKTPUYECKOTO TOKAa, KOTOPBIM C€O37Ja€T MarHUTHOE II0JIE,
YMEHBIIEHUEM SHEPIUU CBS3M MEXIY 3JEMEHTaMH LeNH, TO €CTh BBICBOOOXKIEHHEM YacTh
SHEPruH CBsI3U (3HEPTUU B3aUMOAECHCTBHUS).

VYBenn4yeHne 3Hepruv MarHuTHOTO TOJISI UCTOYHHMKA COMPOBOXKIAETCS YBEIMUYCHHEM
AIIEKTPUYECKOTO  TOKA, CO3JAOLIEr0  MarHUTHOE  I0oJIe,  YBEJIMYEHUEM  DHEPruu
B3aMMOJEHCTBUS MEXAY OJJIEMEHTaMHU IENH, TO €CTh IEpPEepaclpencIeHUEM DSHEPTUU
MarHMTHOTO B3aMOJEHCTBHS MEX/1y 3JIEMEHTaMH LENHU U BHICBOOOXK/IEHUEM YaCTH SHEPIuH,
KOTOpasi MOXKET B3aMMO/IEHCTBOBATh C JPYTUMH MarHUTHBIMU TOJISIMH.

CKopocTh U3MEHEHHUSI MarHUTHOTO TOJIs OIPEJIENsieT CKOPOCTh BHICBOOOKICHHS YaCTH
(OTOHOB /17151 B3aUMOACHUCTBUS C APYTUMHU MarHUTHBIMH TTOJISIMU.

DHeprusi MAarHUTHOTO TIOJISI, TOJTydaeMasi MPOBOASAIINM KOHTYPOM, HAaXOJSIIAMCS B
NEePEMEHHOM MAarHUTHOM IIOJI€, 3aBUCHUT OT MHAYKTHMBHOCTH KOHTYpa, KOTOpas 3aBUCHUT OT
CKOPOCTH U3MEHEHHSI MAarHUTHOT'O MTOTOKA.
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MarautHas MHAYKLIUS 3aKJII0YaeTCsl B HABEACHUU AJIEKTPUUYECKOTO MHIYKIIHOHHOTO
TOKa B 3aMKHYTOM IIPOBOAAIIECM KOHTYPC, HAXOAAMICMCA B UBMCHAIOMICMCS MArHUTHOM I10JIC
HCTOYHUKA.

3aMKHYTBII TPOBOJAIIMNA KOHTYpP SIBJIIETCS ITPOBOJHUKOM 3JIEKTPUUECKOrO TOKa, B
KOTOPOM HUMEIOTCS CBOOOJIHBIE JJIEKTPOHBI, KOTOpPbIE HE CBA3aHBl B3aUMOJCHCTBHEM C
aTOMaMH BelIecTBa MpoBOAHUKA. CBOOOIHBIE 3JIEKTPOHBI B IPOBOSIIEM KOHTYPE HAXOISATCS
B Xa0THMYECKOM JIBM)KEHUHU BCJIEJICTBUE MX B3aUMOJAEHUCTBUS ¢ (oTOHAMU, ¢ 00pa3oBaHHEM
CUCTEMBI <AJIEKTPOH — (DOTOHY.

B cmyuae, xorma 3aMKHYTBIM TMPOBOJSAIIMI KOHTYp HAaXOJIUTCS B HEU3MEHHOM
MariuTHOM IIOJIC, TO MCXKIAY MArdvuTHBIMHU IIOJIAMH, CO3AAaBACMBIMH IIPH XAdOTHYCCKOM
JIBUKEHUHM JJIEKTPOHOB B TMPOBOJAAILIEM KOHTYpe M MAarHUTHBIM TIIOJE€M HCTOYHUKA,
CO3JaBaCMbIM HAIIPABJICHHBIM ABHWXKXCHUCM (bOTOHOB IOpu NOCPpECAHUYCCTBE OJICKTPHUUCCKUX
3apsA0B, B3aUMOJICHCTBUSL He HaOmrogaercs. Bces sHeprusi MarHUTHOTO MOJS HMCTOYHUKA
3a/IeliCTBOBaHA BO B3aMMOJICHCTBUH 3JIEMEHTOB UCTOYHUKA MEXKTY COOOH.

V3meHeHre MarHMTHOTO MOJS HCTOYHHMKA COIPOBOXKIAETCS IepepacrpesesieHueM
SHECPTHUn B3aHMOI[eﬁCTBHﬂ MCXAY €ro 3JICMCHTAMU.

Bosnukaer cB0OOAHOE MAarHUTHOE MOJIE, KOTOPOE B3aMMOJCHCTBYET C MAarHUTHBIMU
noJIsIMA (POTOHOB B TIPOBOJSAIIEM 3aMKHYTOM KOHTYpe, TepefaBasi 4acTh dHEPruH (POTOHAM
KOHTYpa, OPHEHTHPYsS TOCIEAHME B HANpPaBICHUH, MPOTHUBOMOJIOKHOM HAMPABICHUIO
JABHXXCHUS q)OTOHOB B UCTOYHUKEC MAarHuTHOI'O I10JI4.

B npoBosiieM 3aMKHYTOM KOHTYPE BOZHUKAET WHAYKIIMOHHBIN AIEKTPUUYECKHUI TOK.

CormacHo 3aKOHY MarHUTHOM HHAYKIMH, B 3aMKHYTOM IIPOBOJSIIEM KOHTYpE,
HaXOZSAIIeMCs B  HM3MEHSIOIIEMCS MAarHUTHOM  TIOJie, HABOJUTCS  DJIEKTPUYECKUI
WHAYKIIHOHHBINA TOK, BEIMYMHA KOTOPOTO OMPEIEISIeTCS CIeyIomei Gopmynoi:

do
dt

CKOpOCTI) U3MCHCHUA  MAar"HuTHOI'O I10JI1  paBHaA IIPOU3BCACHUIO BCIIMYHNHBI
WHAYKIIMOHHOTO TOKa Ha MHIYKTUBHOE COMPOTHUBIICHUE MPOBOJIAIIETO KOHTYPA.

HaHpaBJ'IeHI/Ie HHIAYKOWUOHHOTO TOKa IIPOTUBOIIOJIOXKHO HaITPpaBJICHUIO
ANEKTPUUECKOTO TOKA, CO3/IA0IIEr0 MarHUTHOE TOJIE.

COSI[&HI/Ie BUXPEBOI'0 JICKTPUUCCKOT'O ITOJIA NIPU U3MCHCHHUHN BUXPCBOI'0 MAarHUTHOT'O
MOJIsI HE UMEET MECTA.

—i-X,

TemioBoe noJie
DHepreTuyeckoe TOoJe eIWHUYHBIX (OTOHOB, HAXONAIIUXCSA B  BEIIECTBE
B3aMOOOMEHHOM B33PIMOI[C§ICTBI/II/I C HaCTHUIIaMU BCUICCTBA ABJISICTCA TCIIJIOBBIM ITOJIEM.
KBaHT s1eKTpOMarauTHOro noJjs (POoToH) MpH B3aUMOJICHCTBUY C YACTHUIICH BEIIeCTBa
nepeIaeT el CBOI0 SHEPTHUIo, UMITYJIBC, 00pa3yro KBaHT TerioBoro mosst kT

e? poe?c?
dtegrpa 4ntr,a
E — sneprus ¢oToHa;
KT — TerioBasi SHeprus KBaHTa TeIIa,
— 2K
k =1,38-10725; ﬂ? — mocTossHHas bonbliMaHa (M3MEHEHHME OJHEPrMM YacTULbl MpH
u3MeHeHuu TemnepaTtypsl Ha 1 K);
h = 6,624 - 1073%; Bac? — nocrosiHHas [Lnanka;
v —4acTora (orona, ¢~
2
e o
O = ~—— — [IOCTOAHHAs TOHKOH CTPYKTYpHI;
gohnc
2.2
Ho€"C™  Ho€ ¢
E=kT =hv = = ec:

dntr,a 2« 21y,
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T — TemmepaTypa BEIIECTBA — dIHEPIETUUYCCKAS XapaKTEPHUCTUKA KBAHTOB AJIEKTPOMArHUTHOMN
SHEPIHH, CyMMa KOTOPBIX, B3aUMOJICHCTBYS C YacTHIIAMHU BEIIECTBA, 00pa3yeT TEIUIOBYIO

SHEPIHUIO.
DHeprus TeIJIOBOTO IOJISI — 3TO SHEPTHs CyMMbI ()OTOHOB, HAXOSIIMXCS B BEIIECTBE,
T.€. UMEET JICKTPOMArHUTHYIO IPUPOY.
MoOIHOCTh TEMJIOBOTO M3JIYYEHUS C E€IUHMIBI TOBEPXHOCTH paBHA BEKTOPY
IlotiTnnra:
P = IEh ' th BE:\/M2

E}, — HanpsKeHHOCTH 3JIEKTPUUECKOro NoJst GOTOHA;
H;, — HanpsHDKEHHOCTh MArHUTHOTO MOJIS OTOHA
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S
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N
E, - MOTOK BEKTOpa HANpSKEHHOCTH 3JIEKTPUYECKOro mosisi (OTOHA CKBO3b
3aMKHYTYI0 [IOBEPXHOCTb PABEH 3/IEMEHTApPHOMY 3JIEKTPHYECKOMY 3apsiAy, JeJIeHHOMY
Ha 3JIEKTPUYECKYIO IOCTOSIHHYO.
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1. 3J‘I€KTp0MaFHHTHO€ IIoJI€ — 1II0JIE (bOTOHOB, OCHOBa MarcpuaJIbHOIO MHpa, CBOMCTBa KOTOpOI'o

MPOSIBIISIFOTCS B PA3JIMYHBIX COCTOSHUAX (DOTOHOB.
2. TemioBoe Moje — 3JNEKTPOMArHUTHOE IOJI€ SIMHUYHBIX (POTOHOB, B3aUMOJEHCTBYIOIIMX C YacTHUL[AMHU
BEILECTBA.
PacnpoctpaneHne sHEPrum OCYIECTBIISIETCS KaK 3JIEKTPOMArHUTHBIE BOJIHBI.
B3anmMopeiicTBre HCTOYHUKOB TIOJISL HE TPEOYET JOMOTHUTEIBHBIX TTOCPETHUKOB.
I'paBUTaLlMOHHBIE BOJIHBI HE CYLLECTBYIOT.
OHepreTUvYecKue MO OTUCHIBAIOTCS ypaBHeHUsIME HeioToHa, MakcBena.
Cratuyeckue MoJisd SIBISIOTCS MPOJODKEHHUEM MCTOUYHHUKOB B TPOCTPAHCTBE, HEPAa3pbIBHO CBSI3aHBI C
UCTOYHUKaMU. MIMeeT MecTo MPUHLKI CYNEepIO3ULIUH.

Nogk~w
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Abstract

In this article presented the results of activity regulation status problems of regional
power supply subjects complex and main ways to rise activity effectiveness of its subjects,
including issues of automated tariffs forming for producing, transportation and transferring of
heat and electric power. Main attention is paid to the problem of automation registration of
losses during producing and transferring of heat and electric energy. There are supposed main
decisions of creating of algorithmic and program support of universal program complex of
automated tariffs calculation on heat and electric energy. This will allow us to set common
rules for all tariffs regulation subjects, also rise the monitoring effectiveness and status
analysis of region power supplying, working up tools and strategy of regional power systems
development in the frameworks of tariffs regulation.

Key words: heat supply, electric supply, tariff, tariffs regulation, automated
information system, program complex, algorithm, software.

Today heat and electricity are related to vital energy sources and significant
components of regional economy. Constant producing and distribution of heat and electricity
in the framework of regional power supplying are becoming necessary elements in the system
of energy security of the region and country as a whole. That is why investigations,
generalization and comprehension of accumulated experience in the sphere of managing in
such producing branch are too important. Investigations of the problems of searching new
innovational conceptions and methodologies of heat and electricity energy and tariffs
regulation of subject activity (natural monopolists) of regional heat and power systems tariffs
forming are effective way of their activity coordination.

In condition of elaborate structured organization of regional power supply system and
explained need for tariffs revision not less than 4 times per year [1], effective decision of such
tasks is possible only with using automated informational systems (AIS). Such systems
realize specially created for this purposes algorithms and systems of effective informational
exchange.

In conditions of difficult operational registration of heat production and consuming
costs analysis of witch almost impossible without taking into account specific of such product
as heat and power, appropriate to say about economic analysis problems of power supply
system as a whole.

Despite the high level of equipment providing of a modern energy system by
calculating tools and information technologies, the problem of AIS implementation in the
tariffs regulation sphere in electric and power industry is still remained the same and requires
additional investigations.
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Providing by authors, investigations of principles and methods of automation of tariffs
regulation processes in the sphere of heat and power, allow us to set and solve the task of
designing of special algorithmic and program supplies for two universal program complexes.
These complexes are PT-Q-1 [2] and TFE-1 [3] of automated tariffs forming and analysis in
the sphere of heat and power supply.

As methodological base, accepted during designing of machine algorithms, realized in
complexes PT-Q-1 and TFE-1, methodological rules was accepted, approved by Federal
tariffs service [4, 5], intended for regulating agency and regulated region organizations.

Has been detected real problems of heat losses registration during producing and
transferring of heat power, what is consist in real heat supply systems significant amount (up
to 15% depending on heating system condition). The necessity for designing of such
stocktaking was substantiated with using of program complex PT-Q-1 in section of plan and
fact indicators. Used in Method [4] the generalized indicators of heat losses without its
detailing and taking into account its constant rise is obstructing the using of modern and
effective steps for its decrease — the most important goal of energy saving. Moreover, there
was the need for estimation of actual and planned technical conditions of regional heating
system. In the framework of AIS, it is let us to provide effective analysis, conditions
forecasting and forming of measures to provide the effectiveness rise of regional heat and
power supply system as a whole, also restrained the rise of tariffs on heat and electric power.
The conclusion was made that subsystem of heat losses calculation during producing and
distribution of heat power across regional heating systems (CHL-1) is need for inclusion in
PT-Q-1 complex structure.

In agreed with Method [5] there is used common indicators of losses without its
detailing, therefore, in condition of absolute and relative losses rise, it’s seemed to be
important for timely took effective actions for its decreasing. The need for revision of all
basic calculation methods, rationing and analyzing is arise. It is becoming the important task
of effectiveness rise of regional electric power industry and one of the basis sources of
production losses decreasing, restraint of power tariffs rises. Consider that, there was
supposed to include in the structure of program complex TFE-1 the subsystem “Calculation
of technical consumption (losses) of electric power during transporting by electric lines of
regional power systems (CEL-1)”, designing of which should be provide with using of early
got results [6].

In accordance with agreed strategy of PT-Q-1 program complex designing, all
necessary calculations are providing in the framework of program modules of CHL-1
subsystem. Initial data necessary for calculation are forming with using of acting control and
registration tools of heat supplying organizations, and are structuring and stored in a special
created database (DB) of corresponding subsystems of program complex PT-Q-1.

The main groups of machine algorithms of heat losses calculation during distribution
on heating systems, realized in a subsystem CHL-1, showed on figure 1.

For effective functioning of CEL-1 subsystem “Calculation of technological
consumption (losses) of electric power during transporting by electric lines of regional power
systems” and effective using of got in process of TFE-1 functioning calculated data for
solving of wide range tasks of energy saving in energy distributive region lines, the list of
formulas was supposed.
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Figure 1. Main groups of algorithms of heat losses calculation

of program complex CHL-1

Calculation also provides within the frameworks of corresponding program modules

of TFE-1 complex, list of which showed is in table 1.
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Table 1.
The list of subsystems (modules) of TFE-1 program complex
Ne Name Description
1 2 3
bsystem TFE-1 of tariffs calculations on electric energy (power)

1 TCBE-1 Calculations of level of prices on electric energy on buses of energy-saving

' organizations — subjects of retail market.

Tariffs calculations on services of electric power transmission on regional electric
2 TC.SE-1
networks.

3 TCEPT-1 Tariffs calculations on services of electric power transmission (by voltage classes) (for

' consumers, calculated by one-rate boiler tariff).
4 TC.ITS-1 Calculation of individual tariffs on services of electric power transmission.
5 TC.GE-1 Tariffs calculations by groups of electric power consumers.

Subsystem CEL-1 of technological consumption (losses) calculation of electric power during transporting it

by electric lines of regional power systems

6 CL.CBH-1 Losses calculations in open-loop lines 6-150 kV (middle (MV) and high (HV) voltage).
7 CL.CHH-1 Losses calculations in open-loop lines 0,38 kV (low (LV) voltage).
8 CL.XXT-1 Losses calculations of transformers idling.
9 CL.K-1 Losses calculations of cable run crown with voltage of 220 cV and higher.
10 CL.MTH-1 Losses in measure transformers of voltage (VT) and current (CT).
11 C.CPL-1 Calculations of normative measurement of sum conditionally permanent electric power
losses.
Calculations of normative measurement of sum of variable electric power losses in
12 C.PL-1 -
electric lines.
13 C.AL-1 Calculations of average electric energy losses.

From the calculation algorithms above of main, planned and unexpected heat and
electric losses, the decision of set task of creating CHL-1 and CEL-1 subsystems takes
designing of elaborate by its structure DB. Similar DB would has necessary operational
information about ongoing conditions of technical and technological characteristics of the
heat- and electric- lines and about structured organization of regional heat and electric
systems.

All that creates the real premises for using of designing program complexes PT-Q-1
and TFE-1 like polygon for providing of different computer experiments. For such kind of
experiments — detecting of optimal organization of regional heat and electric systems and
searching of optimal its characteristics by variation of different managed factors (changing of
elements base, organization methods of transporting of heat and electric power, changing of
exact characteristics, influenced on quality of services and other). The results of such
investigations can be used for forming on its base the real proposals for effectivity rise of
functioning of energy-saving regional system and tariffs decreasing on services for producing
and distribution of heat and electric power.

Preliminary system investigations of different approaches (conceptions) to the
designing of complexly structured program products, complex’s assigned tasks breakdown on
different functional subsystems (modules), let us to choose structured organization of
designed program complexes PT-Q-1 and TFE-1. Such conception provides effective its
separate functioning in accordance with realized in it algorithms and considered its
relationships under the assigned tasks solving process in the conditions of changing initial
data.

In general, designed program complexes are related to structured program products,
which realize many quite difficult algorithms, successful realization of which bounding with
the necessity of organization and control of working complex process. It is absolutely clear
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that early adoption by users of all features and work methods with it is possible only at
realization in the complex framework appropriate tools of automated training. Taking into
account of accumulated experience [7] the task of designing of such subsystem was set, and
today is realized in the frameworks of PT-Q-1 and TFE-1.

The work devoted to the problem of activity regulating of regional complex energy-
saving subjects and main ways of effective rise of its subject’s activity. The innovational
strategy of automated registration is supposed, also tariffs forming and analyzing of
producing? Transporting and transmitting of electric power. Detected the main goals of
energetic market subjects and the State role in the created market relations.

It is shown that it is necessary to take into account the fact of the real complexity of
the regional electric supply, what causes the necessity of informational DB creating of
technical and technological characteristics of separate regional heat and electric systems
sectors.

With using of provided system investigations results of main features of actual heat
and electric power calculation methods, also the real problems of losses registration during its
producing and transmitting, what is constitute in the real systems significant amount, there is
necessity of realization such counts in automated mode proved. The special algorithmic and
program software of program complexes PT-Q-1 and TFE-1 designed, also designed its
structure organization. The supposed structured organization provides effective separate
functioning of its modules (subsystems) in according with relished in it algorithms and
considering its bounds within the process of assigned tasks solving at the changing conditions
of initial data.

Investigations practical significance is defined by research results, put as a basis of
universal program complexes PT-Q-1 and TFE-1, orientated for using in the framework of
regional automated information-management system (RAIS).

In general, mentioned complexes realize a lot of quit difficult algorithms and, for
successful functioning, requires the suitable organization and control of its working process.

The prompt adoption of all algorithms by users is bounding with the need to
implement automated training in it.
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Herrsipesa JI.B., Monaxosa E.A.
Pa3paloTka TeXHHYeCKOI JOKYMEHTAMH VIS CO31aHUsI MOOMJILHOTO OU3HeC-
NPHIIOKEHUS

Mockosckuii 20po0cKoll nedazoeudecKutl YyHusepcumem

(Poccus, Mockea)
doi 10.18411/gq-31-03-2018-05
idsp 000001:gg-31-03-2018-05

AHHOTAIUSA

B crarpe mpencraBieH, 10 MHEHHIO aBTOPOB, PALMOHAIBHBIM MOAXOJ K pa3paboTke
TEXHUYECKOH TOKYMEHTALUH JUIsl CO3AaHUsI MOOMILHOTO OU3HEC-TIPUIIOKEHUSI.

KiroueBble  cjoBa:  busHec-mpuiokeHHWe, TPOEKT, dTambl  pa3pabOTKH,
N0JIb30BATEIbCKUI HHTEPQEIiC, ClIeHapuid, SKpaHbl, KapTa MepPexX00B U COCTOSHUH.

Abstract

The article presents, in the authors ' opinion, a rational approach to the development of
technical documentation for creation of mobile business applications.

Keywords: Business application, project, development phases, user interface, script,
screens, navigation and state map.

MobOwmibHOE OM3HEC-TIPUIIOKEHHE — 3TO B TEPBYIO OYEpedb II0JIb30BATEILCKUI
uHTepdeiic 11 B3auMOJCHCTBUS C BHELITHUM CEPBHUCOM.

[Ipu pa3paboTke TEXHUYECKOH MTOKYMEHTAlMM HAa MPOEKT 3TO CTOUT 00s3aTeIbHO
YUUTBIBaTh, TaK KaK MHTep(eic HarlsgieH U Ha ero OCHOBE IpOolIe MPOBOAUTH pa3feieHUe
IpoeKTa Ha paszzaensl. Jla u cama MoJieNib IPeAMETHONW 00JIACTH OYEHb XOPOIIO OIHCHIBACTCS
uHTepdeiicom — B Hel HEOOXOIUMMO YUUTHIBAaTh B OCHOBHOM T€ JaHHble (M HX
IIPOU3BOJIHBIE), KOTOPHIE BBOJATCS IOJIb30BATENEM, OTOOPAXKAIOTCS Ha SKpaHE U YIPaBIISIOT
ero noBeJeHMEM. busHec-clieHapuu TakXke HalpsSMyK 3aBs3aHbl Ha IIOBEJCHUE
MI0JIb30BATEIBCKOTO HHTEpdeEtica.

ITpu npoextupoBanuu (Puc. 1) MOXXHO BBIIEIHUTD CIIEAYIOIINE ATAIIBL:

®  aHaAIIM3;

® [POEKTUPOBAHME U JU3AMH;

® KOIHWPOBAHUE,

¢ TCCTHUPOBAHUC,

e DOKCIUTyaTanus.

MNpoekTupoBaHue n

AHanus —>» P ﬂ,lﬂ:l:aﬁH
KopuposaHue
TecTupoBaHue

( Jkcnayarauma
L 1 MOHUTOPUHT

Pucynox 1. Dmanvt paspabomxu MOOUTLHOO NPULONCEHUSL

DTanoB MOXET OBITh U 60J'IBH_IC, HO OHHU YaIll€ BCCTO ABJIAIOTCA ITPOU3BOAHBIMU OT TCX,
4YTO NEPCUYHCIICHBI BBIIIC.
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Ha mepBoM 3Tare mpoBOAUTCS IOUCK METOAA Pa3pabOTKH MPUIIOKEHUS, TPeOOBaHUH K
IMMPUITOKCHUTO. Taxke MIpOBOAUTCA aHAJIN3 HGOGXOHI/IMOCTI/I CO3IaHuA NAHHOI'O MPUIIOKCHUS.
KoHEeuHBIM ITYHKTOM B IaHHOM JTaIle SIBJISIETCS MIEPEX0/] K 3TAIy POCKTHPOBAHUSI.

Ha BTOpOM 3Tame mpou3BOIUTCS MPOSKTUPOBAHUE IMOJI30BATEILCKOTO MHTEpdeiica
(Puc.2). DrtoT 3Tam sSBISETCS OCHOBHBIM, TaK KaK TPU MPAaBUJIBHOM IOJXOJE MOMOTAeT
00JIeTYnTh 3Tl Pa3padOTKH MOOMIEHOTO MPUITOKCHHSL.

Main Screen List Screen Detail Screen Screen 4

=y o

Screen 5 Screen 6 Screen ... Screen X

Pucynox 2. Dxpanvl cmpanuunozo noiv308amenbcko2o unmepgetica

Ha »tom ke orame waer co3MaHME€ CXeM OJKPaHOB U MPOAYMBbIBAHUE
MOJIb30BaTEILCKOIO0 HHTEpdeiica, Tak Kak OCHOBOH paboThl sBiseTcs wMeroamka Ul,
OCHOBaHHAasi HAa TOCTPOEHUH yI0OHOTO JIJIsl KJIIMEHTa uHTepderica.

CxeMbl SKpaHOB 3aJal0T CTPYKTYpPY MPUIIOKEHHUS: B KAKOM MOPSAIKE OTOOpakaTh
JaHHbIE, KAKUM 00pa30oM OHU OYAYT CIPYNIHUPOBAHBI U KaKOE BIUSHUE OHU OYAYT OKa3bIBaTh
B 1I€JIOM Ha MOBeJIeHue uHTepdeiica.

Jlu3aiiH HamoJHSAET CO3/IaHHBIE SKpaHbl IONOJHUTEIbHBIMU acniekTamu. lIpoucxoaut
BU3yaJIM3alusl JaHHBIX, JO0ABISETCS aHUMAIIMS TIPH MEPEeX0/iax M MPOJTUCTHIBAHUU CTPAHUI]
u Jap.

OKpaHbl 00BETUHSAIOTCS JIOTMKON B3aMMOCBSI3U, YTOOBI TMOJI30BATEIh MPOIIENT Kak
MEHBIIIE II1aroB JUIS TOCTHXKEHUs cBoel nenu (Puc.3).

/ ‘
War1 —» ? —>» War2 —» War3 —» War4 —>» War5 —> Uenb1 |

Cuenapwmit 1

Motpe6HocTb 1

3apava 1 | | N>
& CueHapuit X
MotpebHocTb X _—
3apaya X ) / N
Mons3osatens p ’m—b[ LWar N ;-—-—»I UenbX |
————— g / \ /
N /

Pucynok 3. lllacu 6 cyenapusix



General question of world science - 27—

[Ipu ananm3e paboTHI C KIIMEHTOM OBLIIO YCTAHOBJICHO, UTO B CPEAHEM BpeMs KOHTaKTa
ero c¢ Tene)oHOM B MOOWIIBHOM NPUIIOKEHHUH COCTAaBIISIET HECKOJIbKO MHHYT, M3 3TOTO
ClIelyeT BBIBOJ, YTO B MPHJIOKEHUU KOJMYECTBO IIATOB JOJHKHO OBITh MUHUMAJIbHBIM
(Puc.4). Orot dakrop creayer 0co00 yUUTHIBATh B pa3padOTKe KOMIUIEKCHOTO MPUIIOKCHHS,
KOTOPOE I0/Ipa3yMeBacT HATM4YKe OOJIBIIOr0 KOJMUECTBA CLICHAPUEB U, BO3MOXHO, OOJIBIIOT0
KoJin4yecTBa maroB. Heo6xonmumo paboTy ONTHMHU3HPOBATE TaK, YTOOBI ATOT (PAKTOP CBECTH K
MUHUMYMY. DTO MOKHO JOCTUTHYTh T€M, YTO pa3OUTh MPUIOKEHHSI HA KOPOTKUE CLICHAPHH,
rae Oyner makcumyM 10 maroB Mexxy HUMHU.

CueHapwia 1

War1 —>»< 2 >—» War3 > War4 —>» War5 —>» Lar6 %{Llenh/

-t

-
>

to 1!1’ fl2 i|'3 IIL4 IILS fe

<«—— MPOTAXXEHHOCTb cueHapuA He bonee 2 MUHYT —>

Pucynox 4. Bpems, 3ampayennoe Ha Kadxcowlil uiaz

[Tpu pa3paboTke JOrWYHBIM OYIET BBIIEIUTH 3KPAHbI, KOTOPHIE CBA3aHBI MEXIY
co0OW W YCTaHOBHTH UX ApYyr 3a Jpyrom. Hampumep, paszmen «AKKayHT» NpeAroyaraet
IpOCMAaTpHBaTh W pENaKTHpOBaTh HHGpopmanuio npodmrs ximenra. [lostomy crenapuit
«AKKayHT» MOHO npeactaButh (Puc.5):

1. Account

1.3 Register.

1.1 Profile. 1.2 EmailLogin.
TTpogpune BoiiTtu no email 3apeructpuposareca
rnonb3osarens no email

1.4 EditProfile.
N3ameHuTs
npoogpuns

Pucynox 5. Cyenapuii «Axxaynmy
Kak MuHUMYM Oy1yT IPUCYTCTBOBATH CIEAYIOIINE Pa3/IeIIb:
1. Account
2. Help
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3. Checkout

Otor HaOOp CTaHOAPTHHI M BXOJUT B pa3pabOTKy JIOOBIX MPHUIOXKEHHA U web-
pecypcoB.

B paspabotke OuszHec-ipuiioxkeHui pa3aenos oyaer Oonbime: Cuera, JleHTa COOBITHI,
Omnepanuu 1o cyeraM, Hactpoiiku.

[locne mpoeKTHpOBaHMS BCEX OSKPAHOB, TPOBOAMTCA AaHAJIM3 JIOTHKH  HX
B3aUMO/ICHCTBHS U Jlajiee CIEAYET dTal pa3padoTKy.

Ha pucynke 6, B Habope moieill mpeacraBieHa Ta WHGOpMaIMs, KOTopas Oyjaer
MIO3BOJISATH MPOBEPATH KOPPEKTHOCTH PA0OTHI KAXKIOTO dKpaHa OTICIBHO.

A B c D E F
1 Name States Validation Behavior Automationld

2 1 Account

1.1 Profile Loading Heobxoanmo oTobpaanTs KpaTkylo WHdopMaumio o EditButton
3 Normal npodune, CNMCOK NOCNEAHWX YBEAOMMNEHWA M aKTMBHOCTEN,
Nolnternet a TakKe TeKYLWWA PeRTUHT.
NoData
1.2 EmailLogin Email (>5 and <160, default email mask) Ecnu nonbaosaTent Been kakoe-nuBo HesepHoe 3HadveHne EmailField
Password (>2 and <24, any chars) B nonsa "Baw Email” u "Maponk” 1 Haxan "BoiTtk", To pagom PasswordField
€ COOTBETCTBYIOLWMM Nnonem AomkHa otGpaantees owmnbka  LoginButton
sanugaumi. Ecnu owmnBok HeT W NonbaoBarens Haxan RegisterButton
4 “BoiTi", To oToBpakaeTcA BCNNLIBAIOWWA HANKATOP

3arpysKki W B Ciyuae yCrewHoi asTopn3aumm
ocyulecTanseTca nepexog Ha skpax 1.1 Profile. Ecim
aBTOpPM3OBATLCA HE YAanock, To AoMmkeH oTobpasuTeea
COOTBETCTBYIOWMIA BENMbIBAIOWNA AUanor.

1.3 Register Email (>5 and <160, default email mask) Ecnu noneaosaTtent Been kakoe-nnGo HesepHoe 3HaveHwe EmailField
Password (>2 and <24, any chars) B nons "Baw Email”, "Mapone”, "Tenedon", "Mms", PasswordField
Phane (12 digits, +X (XXX) XXX-XX-XX) "®amunna® v Haxan "3aperncTpupoBaTbes’, To PAOOM C PhoneField
FirstName (>2 any chars) COOTBETCTBYIOWMM Nonem JomkHa oTbpaauTbes olumbka FirstNameField
LastName (>2 any chars) sanuaaumi. Ecnu ownBok HeT 1 NonbaoBarens Haxan LastNameField

"3aperucTpupoeatbea”, To oTobpakaeTcs Bennbisaowmii  RegisterButton
WHOWKATOP 3arpysky W B CNy4ae YCnewHon pernctpaummn

ocyllecTBNAETCH Nepexoq Ha skpaH 1.1 Profile. Ecnn

38PEruCTPUPOBATLCA He YAanNoch, TO I0MKeH oToBpasuTbes
COOTBETCTBYIOWMIA BENMbIBAIONA AUanor.

1.3 EditProfile Phone (12 digits, +X (XXX) XXX-XX-XX) Ecnu noneaosaTtent Been kakoe-nubo HeBepHoe 3HadeHwe PhoneField
FirstName (>2 any chars) B nona "Tenedonr”, "Mma", "amunna” n Hakan FirstNameField
LastName (>2 any chars) "CoxpaHuTb", TO PANOM C COOTBETCTBYIOLMM Nonem LastNameField
[onkHa oTBpaauTbes oluMbka eanuaaund. Ecnu owubok  SaveButton
6 HET W NoNbaceaTens Haxan "CoxpaHnTe”, To oToBpaxaeTcs

BCNNLIBKOLWMA MHAMKATOP 3arpy3kv U B CyHae YCnewHoro
COXPAHEHWA OCYWECTBNAETCA Nepexoa Ha akpaH 1.1 Profile.
Ecnu 06HOBUTL AaHHbIE NPOUNA He YAANoch, TO AOIKEH
0To6paznTLECA COOTBETCTBYIOWMIA BENMBIBAIOLMIA AManor.

8 2 Help

Pucynox 6. Onucanue nogedenus 2kpanos

HeMmaioBaXKHBIM SABJIAETCS COCTOSHUE CaMHX OKpaHOB, TaK KaK IIPHUIIOXKCHUSA BCC
paboTtaroT yepe3 HTepHET, COOTBETCTBEHHO, MOJIB30BATEII0 HEOOXOAMMO BHIETh COCTOSIHUE
3arpy3ku (Puc. 7):

® [IOKa3bIBaTh MPOTPECC 3arpy3KH;

® [IOKa3bIBaTh 3arPY>KCHHBIE IaHHBIE;

® [I0Ka3bIBaTh COOOIIEHHUE, €CITH OBLIO MOTEPSIHO coeanHeHne ¢ uTepHeToMm;
® [I0Ka3bIBaTh OIIMOKY C COCTUHEHUSIMHU.

OTCyTCTRYET MHTEpHET-
coeMHeHHe

Owwmbxa 3arpyskn gaHHeix HeT AaHHbIX, NoKaswiBaem JNakHbie 3arpyKeHsl 0 Mbl
NONL30BATENK NPHIMALEHHE K MOKEM WX OTOOPaINTL
LeicTanio
o e [ e
3| ] [u] 4 0 ] q (] u]

Pucynox 7. Cocmosnue 3aepy3xu
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Ecnu kaxapiii skpad OyneT KOPPEKTHO OTOOpakaTh MOJIB30BATEINO BBIIICOMUCAHHBIC
COCTOSIHUSI, TO TPWIOKEHHE MPeIaraeTcsi CYMUTATh YCIENIHBIM, TaKKe MpPEeAroiaraeTcs
(UKCUPOBATh HEraTUBHBIC CIICHAPHH JUISI IIPOBEICHHS TAIBHEHINIEro aHaliiu3a 1, KOHEYHO JKe,
ux ycrpaHeHus. s Toro, 4To0bl HETATUBHBIE CIICHAPUHU HE CKA3BIBAUCH OTPHUIATEIHLHO HA
M0JIb30BATENE, MOXHO HCIIOJIb30BaTh pa3jiMyHble M300pakeHUs, KaK JenalT MHorue web-
PECypCHL.

OKoOHYATEIHbHON JIOTHKOW B3aUMOCBSI3M BCEX 3KPAHOB SIBJSICTCS KapTa MEPEXO0J0B U
cocrosiHUH. JlaHHas KapTa MO3BOJIUT HATJISAHO BU3YAIH3UPOBATH CXEMY IEPEX0IOB.

Havano kaptel ¢dopMupyercss co BXoAa KIWEHTa B mIpmiokeHue. Kak H3BecTHO,
KJIMCHT MOXKET BXOJIWTh KaK aBTOPH3OBAHHBIM, TaK W HE aBTOPU30BAHHBIM ITOJH30BATEINb.
[Itoc ko BceMy, ceiyac BO MHOTHX IPHJIOKEHHSIX BXOJ MOXET OCYIIECTBIIATHCS M 4epe3
noaydennoe push-ysegomienue (Puc. 8).

START . RegisterButton )
eaBTOpy 12 Login  ———> 1.3 Register

email

START . EditBution . .
ABTOpH. —> 1.1 Profle —— > 1.4 EditProfile

RegisterButto
LoginButton egisiersution J

ShowQuestionsButton
Y
. . ShowAnswerButton
2.1 QuestionList o> 22 Answer

+ Loading
+ Normal

ShowFeedbackButton - Nointeret
- NoData

2.3 Feedback

Pucynox 8. Kapma cocmosanuii u nepexo0os

[IpencraBnenHass KOHUENMIMS pa3pabOTKM TEXHUYECKOW JOKYMEHTAIlMU IS
MOOUIIBHOTO OM3HEC-TIPUIIOKEHHSI MOKET JTOMONHITHCS APYTUMHU CIIEHAPUSIMU, dKpaHAMH U
KapTaMH Mepexo/I0B B 3aBUCUMOCTH OT MOTpeOHOCTeH On3Heca.

*kk

1. https://medium.com/binwell
2. https://habrahabr.ru/
3. https://itnan.ru/
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Ocunos I'.C.
HccaenoBanne HEYETKOM 321a4YM 0 HA3HAYECHUAX

Caxanunckuii 20cy0apCcmeeHHblll YHU8epcumem

(Poccust, FOxcno-Caxanunck)
doi 10.18411/gq-31-03-2018-06
idsp 000001:gg-31-03-2018-06

AHHOTAIUSA

Uccnenyercs tpymHodopmannzyeMas obpaTHas 3a7ada O HA3HAYCHUSX B HEYETKOU
noctaHoBke. [Ipemmaraercs METONOJNIOTHS TOJIYYEHUS W aHAIW3a pEIICHUS MpsSIMOU H
oOpaTHBIX 3a/lad MpPH pPa3TUYHBIX HEYETKHX WMIUIMKANUAX B BHJAE Hawboyiee dacTo
UCIONB3YEMBIX HA MpaKTUKEe TPeyrojbHbIX HopMax. IIpakTtuueckas ampoOarus
pa3paboTaHHBIX METOJOB PEUICHUS 3aJa4d O HA3HAYCHHUSX C HEYCTKUMH COOTBETCTBUSIMU
BBITIOJIHEHA B CpeJIe TTaKeTa CUMBOJILHON MaTeMaTuku Wolfram Mathematica.

KiaueBble cj10Ba: 3ajJadya O HA3HAUYCHUSAX, HEUCTKHUE COOTBETCTBHUS, KOMIIO3HIIHS
COOTBETCTBUM, HEUETKUI PEUTHUHT.

Abstract

A difficultly formalizable inverse problem about assignments in a fuzzy formulation is
investigated. The methodology of obtaining and analyzing the solution of direct and inverse
problems is proposed with various fuzzy implications in the form of the most commonly used
triangular norms. Practical approbation of the developed methods for solving the assignment
problem with fuzzy correspondences is performed in the environment of the package of
symbolic mathematics Wolfram Mathematica.

Keywords: assignment problem, fuzzy match, composition of matches, fuzzy rating.

Beenenue

OueBuaHO, pelieHHe MPSAMBIX 3a]ad, 3aKIHYAIOLIUXCA B OINpeleseHuH Oyayliero
COCTOSIHUSI CUCTEMBI 10 €€ TEKYIIEMY COCTOSHUIO M JEHCTBYIOIIEMY ONEPATOPY JOCTATOYHO
TpuBHAIBbHO. OCOO0H CIOXXHOCTBIO (POPMATM3ALMU U pelIeHus: 001a/1al0T UMEHHO 00paTHBIE
3aJ]a4uM, CyTh KOTOPBIX B TOM, YTOOBI ONpEAETUTh Kakue (HakTopsl (IPEAOChUIKH, YCIOBUS)
NOpUBEIM K TEKYIIEeMy COCTOSHHIO CHUCTeMbI (BbIBOJAM, 3akitoueHuio). Kpome Toro,
HEOOXOJUMO YUYMTHIBATh, YTO PEIICHUS NMPUXOAUTCA MPUHUMATh B HEUETKUX YCIOBUSAX MPHU
HETOJIHOM, HETOYHOM 1 4acTO MPOTUBOPEUUBOM MH(OPMAIIIH.

Takue mnpoOsEeMBbl XapakKTepHbl Ui OOJIBIIMHCTBA CIOXHBIX (B CMBICIE,
ONpEACIAEMOM CHUCTEMHBIM IIOAXOJOM M aHAJINW30M) CHUCTEM, HAlpUMEpP, IPHU CUHTE3E
OKCIEPTHBIX W JMATHOCTUYECKUX KOMIUJIEKCOB B TEXHUKE, MEIULIMHE, O00pa30BaHUU U
HSKOHOMHUKH B LIEJIOM.

[loaTomy HacTOslllee HCCIEIOBAaHUE TOCBALICHO AaHAIW3Yy BIMSHMUS  BHJA
UCTOJIb3yeMON HMMIUIMKAIMM B CHCTEMaX HEYETKOro BBIBOAA Ha pelleHHe 000O0IIeHHON
3a]]a4M 0 Ha3HAUYEHUSAX Ha 0a3e IKCHEPTHBIX HEYETKUX COOTBETCTBUSX.

OcHOBHbBIC IIOHATHS U ONIPeeICHUS

ITycts A, B u C — HemycTble UeTKHE MHOKECTBA.

Onpenenenne 1. HedeTkum cootBeTcTBHEM X HA3hIBAETCSA HEYETKOE MOIMHOMKECTBO
JekapToBa mpousseneHus AxB.

[Iycts Ha AxB n BxC 3agaHbl HeueTKHe COOTBETCTBHS X nR:
%= [[1@0) g_ fpba(dC)
s (ab) g (be)

Onpenenenne 2. KOMHOSHHHCﬁ COOTBETCTBHUM Ha3bIBA€TCI HEUETKOE COOTBETCTBUE
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)Zoﬁ_-[ onﬁ(a’c)

xe (ac)
3aganHoe Ha AXC ¢ QyHKIMeH IpuHaIIeKHOCTH:
Hiq () =SUDT (1 (@), (b)), @

rae T — t-Hopma.
IlocTanoBKa 3a1a4u

Tycts X (AB), R (B,C), Y (A,C) — Heuerkue cootBeTCTRHS

Hcnons3ys koMno3unmio X o R coctaBuM neuwemxoe penayuontoe ypaguenue (HPY)
X oR =Y, xoTOpOe /i yJ00CTBa UCCIICAOBAHUS MPEICTABUM B MATPUYHOM BH/IE:

XORZY_ (2)

OueBUAHO MOT'YT BO3HUKATh JIBE 3aa4H:

npsiMasi — HaXOXKJCHUE TPE/ICTABICHUSI HEYETKOTO COOTBETCTBHS Y IMPH 33aJaHHBIX X,
R u npaBuiie KOMITO3ULIMH;

oOparHas:

HaXOXXJCHUE IPEACTaBICHUS HEYETKOro cooTBeTcTBHA X IpH 3agaHHbIX R, Y u
npaBuiie kommnosunuu (1esoe HPY);

HaXOXKJCHUE IPE/ICTaBICHUS HEYETKOro cooTBeTcTBHA R mpu 3amansHbix X, Y u
npaBuiie Kommnosunuu (rpasoe HPY).

Tpebyercs uccienoBaTh pelieHuss NpsMOM M 0OpaTHOM 3ajay O HA3HAYEHUUX B
HeueTKoi noctaHoBke (1), (2) mpu pa3auyHbIX TUIIAX KOMITO3ULIUU B BUAE {-HOpM.

MeTo/10J10rMs1 M MeTO/bI pelIeHHs

Hcnonb3yem B kauecTBe t-HOpMBI Tpu Hanbosiee pacpocTpaHEHHBIE!

1. noruueckoe npousseaenre M (a, b) =min (a, b) :
2. anredpanyeckoe npoussenenue P (a, b) =a-b:
3. rpannunoe npoussenenue W (a, b) = max (a +b-1, O) :

OueBHIHO, pelIeHre IpsiIMOi 3a1auu (2) TPUBHUAIIBHO!

Hy (y):SUpT (/Ux (X)’ﬂR(r))'

OOpaTHas 3a7a4ya TpH HCIIOJNB30BAHUM MAX-T KOMITO3UIIMU CBOJUTCS K HEYETKOMY
YpaBHEHHUIO OOIIETO BUJIA,

Xp X o Xy, hy h o Ty Y Yoo o Vi
Xp Xy X, o YR PP P . Yor Yoo o Ya

. . . . . . . . - . . . . []
Xml Xm2 o an r-n1 rn2 o rnk yml ym2 o ymk

pacrmagaeTcss Ha M HE3aBUCUMBIX CHUCTEM TMOJMHOMHUAIBHBIX YpaBHEHUU (IO OMPEISTICHUIO
[1]), pemieHust KOTOPBIX HAXOMASATCS B BHIE:

(7 (5,1) =4 (1=EF: =) iEm)

Teopernueckne OCHOBBI W METOAOJOTHS PpEIIEHUsS YPaBHEHHW C HEYETKUMU
COOTBETCTBUSIMH BOCXOJAT K myOnukanuu [1] u moctaTodHO MOJTHO M3JI0KEHBI B paboTtax [2-
4].

IIpakTHyeckas peaau3anus

B cooTBeTcTBUY € UCCIIe0BAaHUEM OIpeieNsieM 0a30Bble MHOKECTBA!
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A=(a) _
(a' )':1'”‘ — coiepkuUT HaMUITUI0, UMSI U OTYECTBO MPETEH/ICHTA,

B=(by)

i) — .

5L — pepedeHb TPy HABBIKOB U YMEHHUH, 1O KOTOPBIM JIOJDKCH OBITH
OIIPElIEICH YPOBEHb KOMIIETEHTHOCTH U MTOATOTOBIEHHOCTH KA 100 IIPETECHICHTA,

C=(C,)|

=Lk — miepeueHb BHIOB BO3MOXKHOM MPOGECCUOHATIBHOMN IEATCILHOCTH.
Peumrenue npsimoii 3agaum

KOMITO3HIIHH g o (a, C) =supT (ux (a, b),uﬁ (b, C)) npu
beB

[Tyctb u3BectHsI [5]:

(bl b, b, b, bs) (C1 C, G CA)
a)|(08 05 07 07 08 b)|(06 05 07 0.8
a,|||05 08 06 07 08/ b, [||09 05 08 06

*=la||l07 07 06 08 08| "7|b||l07 08 07 09
a,|||08 05 09 08 07 b, [[|05 09 0.7 06
a,)|\06 04 05 07 06 b,)[l0.8 07 06 07

Pemenus npsimoii 3agauu uist ypaBHeHus (1) npu pa3nuyHbIX t-HOpMax MpHUBEICHBI B

Tabn. 1
Tabnuya 1.

Pewenus YPABHEHRUA NPU PASTIUYHBIX UMNIUKAYUAX
t-HOpMa Pemenne ypaBHeHuA

(Cl C, G C4)
0.8 0.7 0.7 038
08 0.7 08 0.7
08 08 0.7 0.7
0.7 08 0.7 09
06 0.7 0.7 06

M (a,b)=min(a,b) Y =

P o e e

(Cl C, C; C4)
0.64 0.63 0.56 0.64
0.72 0.63 0.64 0.56
0.64 0.72 0.56 0.56
0.63 0.72 0.63 0.81
0.48 0.63 0.49 0.48

P(a,b)=a-b Y =

S A N

(& & & )
06 06 05 06
0.7 06 06 05
06 0.7 05 0.5
06 0.7 06 038
04 06 04 04

W (a,b)=max(a+b-1,0) Y =

pHp PP
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Pemenust ypaBHeHMI MalOT HEYETKUE PEHUTHUHTH (CM. puC. | U puc. 2) IPEeTEHICHTOB
HA 3aHITHE UMM TOW WM WHOM JOHKHOCTH B COOTBETCTBYIOIIEM BHUJE MpodeccHOHATBHOM
JESTEIbHOCTH.

. L N N..

il ¥ | 2
a2 \;\? :
cl

ad
a5

m0,45-0,55 ©0,55-0,65 mO0,65-0,75 ~ 0,75-0,85

Pucynox 1. Heuemxkue petimuneu npu ucnoivsosanuu Hopmoi P(a, b)

o] ) g3 84 =35 e (] (D w3 cd

Pucynok 2. I'pagpuk neuemrux petimunzos
Pemenne oOpaTHoi 3agaun
OO6mwmii BUJ ypaBHEHUH C HEUETKMMH COOTBETCTBUSIMU [IJI1 OOpaTHOW 3amayu
MpeJICTaBjIeH B Ta01.2
Tabnuya 2
Heuemxkue ypagnuenus npu pasnuynvix UMRIUKAYUX

t-HopMma YPaBHCHHC

Xy X, X3 X, Xs) (06 05 0.7 08 08 0.7 0.7 038
Xy X Xp3 X X | |09 05 08 0.6 08 0.7 08 0.7
M (a,b) X Xy Xy Xy Xy |0/ 0.7 08 07 09|={08 08 0.7 0.7
Xu Xp X X4 X | [05 09 0.7 06 0.7 08 0.7 0.9
X X X3 Xy X5) (08 0.7 0.6 0.7 06 0.7 07 06
Xu X, X3 X, Xs) (06 05 0.7 0.8) (064 0.63 0.56 0.64
Xy Xp Xp3 Xy X5 | |09 05 08 06| |0.72 0.63 0.64 0.56
P(a,b) | [ Xy X Xy Xy Xg|o[07 08 07 09|=/064 072 056 0.56
X X Xi3 Xy X | |05 09 0.7 0.6 0.63 0.72 0.63 0.81
X X X3 Xoy X5 ) (0.8 07 0.6 0.7) (048 0.63 0.49 0.48
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Xy, X, X3 X, Xs) (0.6 05 0.7 08 06 06 05 0.6
Xy Xy Xy Xoe X5 | |09 05 08 0.6 0.7 06 06 05
W (a,b) Xy Xg Xe Xg X [0/ 0.7 0.8 0.7 09|=|06 07 05 05
Xu Xp X3 X X | [05 09 0.7 06 06 07 06 0.8
X X X3 X5y X5 ) (0.8 0.7 0.6 0.7 04 06 04 04

Jlyia cokpareHus BBIKIaJ0K pPaCCMOTPUM peElIeHHe ypaBHEHUM Jjisi 0OpaTHOU 3a7aun
TOJIBKO JUISA MIEPBOTO INpeTeHAeHTa. B Tabn. 3 mpeacTaBieHbl COOTBETCTBYIOIIUME HEYETKHE
MOJIMHOMHAJIbHBIE YPABHEHUSI.

Tabauya 3

Heuemxue ypasnenus npu paznuynvlx HOpmax

t-HOpMa

Cucrembl ypaBHEHUN

M (a,b)

X,2,0.9),min(x,;,0.7), min(x,,,0.5),min(x,0.8)) =0
x12,0.5),m|n(x13,0 8),min(x,,0.9),min(x,,0.7))=0
X,2,0.8),min(x,;,0.7),min(x,,,0.7),min (x,,0.6)) =0
X,,,0.6),min(x;,0.9), min(x,,0.6),min(x;,0.7)) =0

3

P(a,b)

0.64
X,s - 0.63

038))=
07))=

X5 -0.6)) =0.56
0.7))=

0.9),(%3-0.7), (% -0.5),(x,
),(X1 : ),(X1 9)
Xz 0.8, (%3 -0.7), (%, -0.7),
X,,-0.6),(%;-0.9),(x,-0.6),

X5 - 0.64

0.6), (%,
),(Xl
0.7).(
8)

(

W (a,b)

3

max(max(x11+06 1,0), max ( (

ax (max (x,, +0.5-1,0), max (x,, ,0) ( )
max (max (X, +0.7-1,0), max (x,, + 0.8 10), ..,max (% +0.6-1,0)) =
max (max (x,, +0.8-1.0),max (x,, +0.6-1,0),..., max (X ))=

x,+0.9- 10) .,max (X +0.8-1,0)) =

veemyMax(xs +0.7-1,0

+0.7-1.0

Pemenus stux ypaBHeHI/II/I IMPUBCJICHLI B TaoI. 4.

Tabnuya 4

Pewenus ypaeHeHuﬁ npu pasiuvdHblX UMNIUKAYUAIX

t-HOpMa Pemenust obpaTHoi 3a1aun
M (a,b) (08<xﬂ<1 0<x,<07:0<x,;<07 :0<x,<07 ;08<x,<1)
O<x13<07875 %, =07 x,=08
< = i A" T
O‘Xﬂ<0'8g % =07 67875 O<x14<07 x1=0.8
P(a,b) -
O<x13<07875 x1 =07 x1 =0.8
X, =0.8 %O£x12<0.7 R
X,; =0.7875 O<x14<07 X =0.8
0<x11<08 X%, =07 X3 =0.7 x14_07 0<x15<08
W(a,b) 08 O<x12<07 0<x13<07 x14—07 x1—08
RS 07 T 05%, <07 %, =07 0<x; <08
BoiBoabI
[IpoBeneHHoe  McciaenoBaHUME — TMO3BOJWIO  BbIpabOTaTh  YHUPUIIMPOBAHHBIN

METOJOJIOTHYECKUIT MoAXod K PCHICHUTO O606II.[CHHOI>'I 3aa4u O Ha3Ha4UYCHUAX TIIpU
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Pa3IMYHBIX MMIUTMKAIUSAX B BHJE TPEYroJbHBIX HOpPM. PermeHuss oOpaTHO#M 3amadu 110
CEMaHTHKE HWHTEpPIpETalid MOJIY4YEHHOI'0 pe3ylabTaTa IIPAaKTHYECKH «COBIAJAOT» C
HCXOAHBIMHU JaHHBIMHU, UCIIOJIB3YEMBIMU IIPU PCIHICHUN HpﬂMOfI 3aaa4u, 4YTO CBUACTCIILCTBYET
00 YCTOMYMBOCTH UCIIOJIb3YEMbBIX METOIOB.

HpaKTI/I‘leCKaﬂ anpo6au1/1>1 BBIIIOJIHAJIACh B CPpEAC IMaKETa CHUMBOJILHOM MaTeMaTHKHU
Wolfram Mathematica [6].

***

1. bBmowmus C. JI., llyiikoBa U. A., Capaes I1. B., Uepnako U. B. Hederkas moruka: anredpandeckrie OCHOBBI
u npwtoxkenws. Jlnmenk: JIST'N. 2002. 111c.

2. Ocwumnos I'.C. UccrenoBanne BiusHUS (QYHKINA TIepeceueHUs MHOXKECTB B 3aaue HEYETKOH JHAarHOCTHKHI
/I Hayunple TeHaeHIH: Bompochl TOYHBIX W TexHWYecKHX HayK. COOpPHHK HaydHBIX TpPYAOB IIO
Matepuanam XIV MexayHaponHOW HaydHO-TIpakTHdecKkord koHpepernuu. Cankr-IletepOypr, 12 deBpans
2018 r. U3a. ITHK MHU® «O6miectrennast Haykay», 2018. C. 14-19. DOI: 10.18411/spc-12-02-2018-06,
idSP: http://sp-identifier.ru/000001spc-12-02-2018-06

3. Ocunos I'.C. BiausHue Buaa MMIUIMKaTopa Ha pelleHWE OOpaTHOM 3aJaydl HEYeTKOH IUarHOCTUKH //
IMoctymnat. 2018. Ne 2. C. 55. DOI: 10.18411/Postulat-2018-2, idSP: http://sp-identifier.ru/000001postulat-
2018-2/

4. Ocunos I'. C. Hcronp3oBanne (GpyHKIUH JIOTHYECKOTO TPOU3BENCHHS B OOpaTHOW 3ajade Al HEUETKUX
PEIIIIUOHHBIX ypaBHeHHH // Marepuansl cOopHHKAa HaydHBIX TpymoB XXXI MexmayHapoTHOH HaydHO-
mpaktraeckoit koHpepenmnn «MODERNSCIENCE: THEORETICAL AND PRACTICAL LOOK»
[OnexTponnsnii  pecypc]. M.: W3matemsctBO: «Omumm», 29 sHBaps 2018. C. 18-22. URL:
http://olimpiks.ru/d/1340546/d/mst-31.pdf. (lata obpamenus: 19.03.2018). DOI: 10.18411/0Olimp-2018-1,
idSP: http://sp-identifier.ru/000001olimp-2018-1/

5. AiisunoB C. JI., CazonoB A. E., ConogoBuuueako M. b. Pa3pabotka HeueTkoil mojenu BbIOOpa BHIa
npodecCHOHANBLHON JIEATEIBHOCTH BBITyCKHUKaMH By3a // BectHuk ['ocynmapcTBeHHOTro yHHBEpCUTETa
MOpCKOTo U peuHoro ¢uiota umenu agmupana C. O. Makaposa. 2017. T. 9. Ne 6. C. 1330-1337. DOI:
10.21821/2309-5180-2017-9-6-1330-1337

6. Ocunos I'. C., Bamakugze H. C., ®wmnmoa I'. B. O pemenun o0paTHBIX 3a1a4 Ul HEYETKUX
cootBercTBUil B cperae Wolfram Mathematica // IToctynar. 2018. Ne 1. C. 42. DOI: 10.18411/Postulat-
2018-1, idSP: http://sp-identifier.ru/000001postulat-2018-1/



-36-— General question of world science

SECTION IV. TECHNICAL SCIENCE
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Abstract

Innovation is traditionally presented as a direction of scientific and technological
progress and as a process associated with the introduction of the scientific researches and
development results in the real sector of the economy. Required property of the innovation is
scientific and technical novelty. Innovation is as a clear factor of changes resulted from the
activity that are embodied in new or improved processes, new services and new approaches to
meeting social needs. One of the objectives of health saving innovation is to increase the level
of human life due to the diversity and quality of products and services to meet the needs of the
population. An example of such products can be a portable thermal container, which can find
application in various branches of tourism, medicine and sports. The article explains the
scientific rationale and specified the prospects of its application.

Keywords: Crimea, tourism services, portable cold boxes, ambient temperature,
cooling of the body.

AHHOTAIUSA

VHHOBalMOHHAs JEATEIBHOCTh TPAJAMLIMOHHO IIPEICTABISIETCS Kak HallpaBJICHUE
Hay4YHO-TEXHMYECKOr0 IPOrpecca M Kak IPOLECC, CBA3AHHBIM C BHEIPEHHEM pPE3YJIbTATOB
HAY4HbBIX MCCJIEIOBaHMH M pa3pabOTOK B pealbHbI CeKTop 3KOHOMUKHU. OOs3aTenbHOE
CBOMCTBO MHHOBAllMM - HAy4YHO-TEXHMYECKas HOBHU3HA. [IHHOBanus BBICTYyIaeT B KAadeCTBE
SBHOTO (DakTopa NepeMeHbl, KaK pe3yibTaT AEATeNbHOCTH, BOIUIOIIEHHBIH B HOBBIA WIH
YCOBEPIICHCTBOBAHHBIM IMPOAYKT, TEXHOJOTHYECKHE IPOLECCHl, HOBBIE YCIYyTM W HOBBIE
HOAXOAbl K  YJOBJIETBOPEHUIO  COLMANbHBIX HoTpeOHOcTe. OpHo M3  3ajgau
3/10pOBbecOeperaroiuX HHHOBAIMM SIBJISIETCS MOBBIILIEHUE YPOBHS KM3HU YEJIOBEKa 3a CUET
pa3HooOpa3us U KayecTBa MPOU3BOJIUMON MPOAYKIUH U YCIYT, YIOBIETBOPSSA MOTPEOHOCTH
HaceneHus. [IpuMepoM Takod MPOIYKIHMH MOJKET SBIJIATHCS NMOPTATUBHBIA TEPMOKOHTEHHED,
KOTOPBIA MOKET HAaWTU IIPUMEHEHUE B PA3JIMUHBIX OTPACIAX TYpU3Ma, MEIULIUHBI U CIIOPTA.
B cratpe naercs HayuHOE€ 000CHOBAHUE, M YKa3bIBAIOTCS MEPCIIEKTUBBI €T0 PUMEHEHHMS.

KiroueBbie ciaoBa: KpblM, TypUCTCKHME YCIIYTM, NOPTAaTUBHBIM TEPMOKOHTEHHED,
TEMIIepaTypa OKpPYKAIOLIEH Cpe/ibl, OXJIAKIEHUE OpraHu3Ma.

Relevance: In many countries tourism plays a significant role and has sufficient
influence on the key sectors of the economy such as housing and utilities construction,
transportation, manufacture of consumer goods etc., i.e. acts as ah activator of socio-
economic development of a region.

Tourism, from the economic point of view, is a special kind of consumption of tourist
services, goods, wealth, that is regarded as an independent and at the same time, integrated
industry, which provides tourists with everything necessary: it is not only comfortable
accommaodation and food, but also health resorts and tourist and excursion services.
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For Russia, the development of tourism plays an important role, because it serves as a
favorable environment for development of small and medium-sized businesses and promising
sphere to attract foreign investment on a large scale and in a short time.

According to the Federal Agency for tourism of the Russian Federation, this summer
the citizens of Russia prefer to have a rest on domestic resorts; in the summer of 2017 tourism
cluster Sochi has been filled with a record 80%, and in certain months the number of tourists
in the resort increased by 23-40%. According to representatives of the tour operators,
considerable growth of tourist traffic on domestic routes was recorded in July of this year.

Currently, the goal is to maintain the achieved results, improving the quality of the
organization of tourist programs and the creation of conditions for the maximization of the
positive social effects of tourism development in the country. In addition, tourist service
sphere faces new challenges with entry of new subjects - Republic of Crimea and Sevastopol
into the Russian Federation. Traditionally popular holiday destinations of Russians in the
Republic of Crimea increase the attractiveness of domestic tourism, which imposes additional
responsibility on the Executive authorities in the sphere of tourism for the quality of services
and tourist infrastructure, tourist safety, providing jobs and tourism contribution to the budget
of the Russian Federation. Therefore, the implementation of Federal and regional strategies
and programs of development of tourism is very important.

One way of solving this problem is to increase the competitiveness of tourist services
through the development of their innovative component, including the design, creation and
implementation of the latest achievements of Russian science and technology. Regarding
tourism this could be the better transport, sanatorium and hotel services, as well as the
introduction of new information technologies can substantially increase the comfort of
tourists.

Vologda state University, as a leading scientific - educational and innovative center of
the North-West erh region and with its 40 - year history, profound academic and scientific
traditions [1], provides research, including the safety of human life in extremely low and high
ambient temperatures [2, 3]. Continuing this trend, a new device - a portable cold boxes used
to transport chilled food and non food and medicine in extremely hot temperatures is
investigated and tested (fig. 1).

The majority of our compatriots choose the areas with fairly hot climate for their
holiday. The climatic factor affects the functioning of the organism as a whole; this fact is
proved by many experiments and observations. The deviation of the climate parameters
(temperature, relative humidity and air velocity) from the comfort ones leads to disruption of
heat and water balance.

The impact of high temperatures on is human: overheating of the body above the
permissible limit (hyperthermia), heat stroke, weakness, headache, rapid pulse and breathing.
In order to avoid overheating of the body, in addition to traditional recommendations it is
recommended to regulate the fluid in the body and normalize the thermal balance due to the
chilled drinks.

Currently there are many devices designed for the transportation of food and non-food
products, they all have different design, but all of them have the same principle: the
preservation of the temperature due to the obstacles of heat transfer from cruzero of air to the
contents of your device. The main disadvantages are the following: lack of thermostatic
properties of the material from which the device is made; the volume, weight, and dimensions
of the devices are very high, that is not applicable for individual personal use.

The principle of operation of the proposed device is based on the mechanism of
conservation of temperature by thermal insulation and lack of heat exchange with the
environment. Known technical solutions closest to destination and technical nature of the
claimed device is a thermos for the battery [4]. The proposed new portable cold box is
designed as a small bag, the shell of which consists of a textile water - and windproof
material, the internal space is a heat insulating layer with a reflective surface. If you reduce
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the cap size compared to the size of the top of the container when opening the lid to check
food products (for example, containers with water) you will reduce the energy loss to the
environment due to the reduction of the output section to the internal air, at least by Y or
more.

In addition, by locating tank cover zipper of the heat-shielding valve collar at the inner
side which in a closed condition of the zipper is tightly adjacent to it, you create an additional
thermal barrier that reduces heat energy loss through it.
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Fig.1. General view of the device: Fig.2. Graph of temperature of heating water to bags without
1-body thermal container; narrowing of the upper cover and valve collar (option 2) and if
2-thermal insulation layer; available (option 1)

3-thermal insulation material;
4-the inner space; 5-zip;
6-the valve collar;
7-pocket;
8-thermal energy source

The efficiency of the container is confirmed experimentally. Using the methods of
temperature data measurement according to [5, 6], the tests were conducted at ambient
temperature 32..36 ° C for bag without narrowing of the upper cover and valve collar (option
2) and when they are available (option 1). The graph (fig. 2) shows that the temperature
difference of the liquid medium of the two vessels, placed in bags with equal initial
temperature conditions (9, 8 °C) is 33% in favor of option 1.

The application of the thermal container can be quite diverse: these products can be
potentially used by athletes and outdoor enthusiasts, tourists; as will as in medicine to
transport drugs, biological samples and vaccines that lose their effectiveness if they are
heated; portable cold boxes are suitable for the storage of food while working in a critically
high temperature conditions.

Conclusion. Thus, the use of portable thermal container is an example of tourist
product quality improvement and may be of interest to all types of cultural-cognitive,
ecological and health tourism. The device may become an essential accessory for people of
different ages and different spheres of activity.
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AHHOTAIUSA

AHaIM3UPYIOTCS OCHOBHBIE TPOOJIEMBI YIPaBJICHUS O€30MacHOCTHIO IMOJIETOB
AaBUAIMOHHOM cucTeMbl. Pa3paboTka HOBBIX METOJOB M IMOAXOJI0B K 00€CHeYeHUI0
0e30MacHOCTH TMOJETOB TpeOyeT mepecMoTpa METOJ0B OOyuYeHHUS U MEepenoAroTOBKU
MIEPCOHAJIA, & TAKKE BHEPEHUSI HOBBIX TEXHOJOTUN YIIPaBICHUS YEJIOBEUYECKHUMH PECYpPCaMHU.

KiroueBble cjioBa: crucTteMa YIpaBICHHsS O€30MaCHOCTHIO MOJIETOB, aBHAIIMOHHBIC
MIPOUCIIECTBHS, METOJIbI OOYICHHS U TIEPETIOATOTOBKH, YSIIOBEYCCKHUI (aKTop.

ITpumensiemble B HacTosiee BpeMs B Poccuiickoit ®deneparuu 1 3a py0exkoM METOAbI
yIpaBiieHUs] 0e30MacHOCThIO IMOJIETOB aBMALIMOHHOM TPAaHCHOPTHOM CHCTEMBI MO3BOJISIOT
oOecnieunBaTh 0€30MACHOCTh B OINpPEAENEHHBIX MpefesiaX, HO He HCKIIOYAIOT IMOJHOCTHIO
aBuanmoHHsle mnpoucuiectsust (All). Perucrpupyemble B 3KCIUlyaTallud aBUAIL[MOHHBIE
IIPOUCIIECTBHS OKa3bIBAIOT OTPHULATEIIBHOE BJIMSHUE HA MOpPAJIbHOE COCTOSIHHE JIMYHOTO
cocTaBa, Ha O0€30MaCHOCTb IOJIETOB M 0€30MacHOCTh (PYHKIMOHUPOBAHMM aBHUAI[MOHHO-
TPaHCHOPTHOM cucTteMbl B 1enoM. [IpoGinema oOecneuenuss Oe30macHOM HSKCITyaTalluu
Bo3aymHbIX cynoB (BC) mmeer Oomnbiioe 3Hauenue ansi Poccuiickoit @enepanuu B CUITy
TEPPUTOPUATBHOTO (aKTOpa M COCTOSHUS aBTOTPAHCIOPTHOM U JKEJIE3HOJOPOKHOMN
CTPYKTYPBI.

OTcyTcTBHE KOMITJIEKCHBIX TEOPETUYECKUX PabOT, B KOTOPBIX 0€30MaCHOCTh CIIOKHBIX
TEXHUYECKUX CHCTEM, B TOM 4YHCJIE€ M aBHALlMOHHBIX, ObUIa OBl HCClI€OBaHA CHCTEMHO U
MHOI'OACIIEKTHO, a TaK)K€ HEKOTOpPbIE HEAOCTATKU AHAIIMTUYECKUX U PACUETHBIX METOOB
OLICHKM YpPOBHsSI O€30MAaCHOCTH M PHUCKOB, B KOHEUYHOM HUTOr€ MPUBOJUT K TOMY, YTO B
HACTOAIIEE BpeMs COCTOSIHME O€30MacHOCTH aBUAIMOHHBIX CHCTEM HE HCKIIIOYaeT
aBUALMOHHBIE MTpouciiecTBUs. KpoMe TOro, 1OMoMHUTENbHBIMU (paKTOpaMH, BIUSIOUIMMH Ha
COCTOSIHME O€30MaCHOCTH AaBHUAIMOHHBIX CHUCTEM, SBIISICTCS HENOCTaTOYHas TMOKOCTh X
CTPYKTYpP, HECOBEPLICHCTBO CYILECTBYIOIIMX OTEUECTBEHHBIX HOPMATUBHBIX JOKYMEHTOB,
perlaMeHTHPYIOMX TpeOOBaHUS IO OOECIEYeHHI0 O€30MaCHOCTH MOJETOB, KOTOpHIE HE
JIOCTaTOYHO YUYHUTHIBAIOT MEXIYHAPOAHbIE CTaHIapThl Oe3onacHocTH [1].

B KowmmnekcHom wuccrnenoBanuu 1no QopmupoBaHuio «HanuonanpHOTO miiaHa
pa3BUTHS HAyKU U TEXHOJIOTMH B aBuacTpoeHuu Poccuiickoit @enepanuu Ha nepuon 1o 2030
rojia» yKa3blBaeTCsl Ha HEJI0CTaTOYHOCTh A(PPEKTUBHOCTH UCIIOIB3YEMbIX METOOB U CPEACTB
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oOecrieyeHHsT 0E30MAaCHOCTH AaBHAIMOHHOTO TPAHCIIOPTa B COBPEMEHHBIX YCIIOBHSX. B
YaCTHOCTH, TPHU aHaN3e (GaKTOPOB, ONMPENCISIONINX COCTOSTHIE 0€301MacHOCTH aBHAIIMOHHBIX
cucteMm, ykazaHo: «[loBbilieHNEe ypOBHS O€30MACHOCTH aBHAIIMOHHOTO TPAHCIIOPTA SBISETCS
OJIHOM W3 CTpaTermyecKux Ieliel B obnacTu aBHaMOHHOU nestenbHOCTH» [1]. TIpobnema
MOHHTOPHHTA U obecriedeHrst 0€30MaCHOCTH CIOXKHBIX aBUAIMOHHBIX CHCTEM Ha BCEX JTarax
KU3HECHHOTO IIMKJIa SIBIISICTCS OJHOM W3 TPUOPUTETHBIX W aKTyalbHBIX W HMEET
CYIIECTBEHHOE 3HAYCHUE I OC301IaCHOCTH U IKOHOMUKH CTPaHBI.

Takum o00pa3om, B YCIOBHSX pacTymIMX MOTPEOHOCTEH aBHAIIMOHHBIX CHCTEM,
MOCTOSTHHOTO POCTa TPEOOBAaHUI K TMOBBINICHUIO YPOBHS 0€30MacCHOCTH M pocTa (hakTopos,
CIIOCOOCTBYIOIUX YBEIUYCHHUIO PHUCKA M POCTY yiepOa OT aBHAIIMOHHBIX MPOUCIICCTBUM,
TpeOyroTcsi 0ojiee COBEpIICHHBIC MOAXOIbl K oOecrieueHuto Oe3omacHocTH. MccienoBanus
MOKa3bIBAIOT, YTO HOBBIC TIOJXOAbI K OpraHu3aluu oOecredyeHus: 0e30MacHOCTH
ABUAIIMOHHBIX CUCTEM JIOJKHBI YYUTHIBATS:

® MHOXECTBO JCCTAOMIM3UPYIOMUX (AKTOPOB H  OCOOCHHO (HaKTOpOB,
00yCIIaBIUBAIOIINX CHIDKCHHE YpPOBHS O€30MacHOCTH W POCT pHUCKA B
nporiecce KCILTyaTaluy 10 HEIOMMyCTUMOTO YPOBHS,

® MHOXECTBO COCTOSIHUW aBUAIIMOHHBIX CHCTEM, T€HEPUPYEMBIX B MpoIiecce
(YHKIIMOHUPOBAHUS B pe3yJIbTaTe ICHCTBHS Pa3IMYHBIX (DAaKTOPOB;

® BO3MOXHOCTh KaTacTpod) C BEPOSTHOCTHIO «IIOYTH - HOJIBY» B TMpenenax
«OCTaTOYHOTO PHCKAY;

® CHCTEMHOCTbH aHAJIM3a PUCKOB U IECTAOMIU3UPYIOIMNX (PaKTOPOB;

® BO3MOXHOCTH IICJICHANIPABICHHOTO H3MEHEHHS MapaMeTpOB M CTPYKTYPbI
AaBUAIIMOHHBIX CHUCTEM B IMpolecce WX (PYHKIMOHUPOBAHUS C IIEIIbIO
noJiiep kaHusi TpeOyeMoro ypoBHsI 0€30IIaCHOCTH, T.€. aJlalTalliid CHUCTEMbI K

YCIIOBHSIM pUMEHEHHUS (amanTuBHOCTH - 1eJIeHanpaBIeHHAs
IPUCTIOCOOIISIEMOCTh CHCTEM B M3MEHSIOMINXCS YCIIOBHAX
(GyHKIMOHUPOBAHUS ).

Heo0xomuMo OTMETHTh, 4YTO CIIOKHOCTh pa3pabOTKU MOBEACHUYECKUX MOJenen
pa3HOOOpa3HBIX OOBEKTOB  uccienoBaHust  (cuctembl <okunax-BC-cpema»; nerHas
JeSITebHOCTD;  T.I1.), CJIOKHOCTH (hOpMaTU3aI[ii HAYYHBIX 33J]1a4, OTCYTCTBUE JOCTATOUYHON
HOPMAaTUBHOM M METOJ0JIOTMYECKON 0a3bl, a Takke IOCTOSIHHOE W3MEHEHUE COCTOSIHHE
CUCTEMBbl aBHALlMOHHOW Oe30macHOCTH, (PaKTOpPOB pPUCKAa U YPOBHS INPUEMIIEMOTO PHCKa,
00yCIaBIUBAIOT TPYAHOCTH PELLIEHHsI TPOOJIEMBbI ITOCTABICHHOMN MPOOIJIEMBI.

JUist paliMoOHAIbHOTO peleHus MpobiaemMbl obecrieueHus: 0€30MacHOCTH aBHALIMOHHBIX
cucTeM HeoOXOoAMMO, 4YTOObl HOBasg cHucTeMa oOjajana aJanTHUBHOCTBIO, TO €CTh
CIIOCOOHOCTBIO U3MEHSTH CBOE COCTOSIHUE (ITapaMeTphl, CTPYKTYpPY) Ha OCHOBE MOCTYHArOIIEeH
UHPOPMALIK O BHYTPEHHHUX M BHEIIHUX, CPEIOBBIX, YCIOBUAX (HYHKIIMOHUpPOBaHUA. Tak ke
HEOOXOIMMO paccMaTpWBaTh JaHHYIO CHCTEMY B KOHTEKCTE IMOCTOSIHHBIX, HETPEPBIBHBIX
U3MEHEHUH M U3MEHSIOUIMXCS TPAHUYHBIX YCIOBUI.

B coBpeMeHHBIX yCIOBUSAX KaueCTBEHHO HOBBI YpOBEHb OOecredeHus: 0€30MacHOCTH
CJIO)KHBIX ¥ MHOTO()YHKITHOHAIGHBIX aBHAITMOHHBIX CUCTEM MOXET OBITh JIOCTUTHYT 3a CUET
TaKUX Mep, Kak:

1. Peanuzanuu yripaBiaeHUs MPOIECCAMU MOHUTOPHHTA 0€30MacHOCTH aBUAIMOHHBIX
CHCTEM C DJIEMEHTaMH aJJallTUBHOTO YIPABICHMS, YYUTHIBAIOIIMMU BBILIE MEPEUUCIICHHBIE
(baxTophl, ¢ LENbI0 MOAePKaHUA TPeOyeMOro ypoBHs 0€30IacHOCTH U MTPUEMIIEMOTO PHCKa.

2. CoBepLIECHCTBOBaHMUS TEOPETHUECKOT0, METOJMUYECKOro ammapara ¥ pa3IddHbIX
METOJIUK 10 00ecredeHnIo 6e30MacHOCTH U 3(PPEKTUBHOCTH IKCILTyaTalluu C MPHEMIIEMbIM
ypoBHEM 0€3011aCHOCTH U PUCKA, T.€. C YYETOM U3MEHEHHS TPAHUYHBIX YCIOBUH.

B TepMmmHax TeopMM aJanTUBHOTO YIPAaBICHHWS MOHHUTOPUHT H OOecreYeHue
0€30IaCHOCTH C 3JEeMEHTaMM aJalTHBHOTO YIPABJICHUS ONpeaessieTcs Kak Mpolecc
I[EJICHANPABIEHHOIO0 M3MEHEHHUs MapaMeTpoB M CTPYKTYpbl aBHALIMOHHON CHCTEMBI.
[IpenycmaTtpuBaeTcss KOPPEKIUS YHPABISAIOMIMX BO3JEHCTBHM, a Takke MapaMeTpoB U
CTPYKTYpPhl aBHUAIIMOHHOW CHUCTEMBI, CHUCTeMBbl MoHUTOpuHra Oe3omacHoctn (CMB) B
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nporecce GyHKIIMOHUPOBAHUS C LIETBI0 TOEPKaHus TPeOyeMOoro ypoBHsI 0€30TaCHOCTH C
MIPUEMIIEMBIM PUCKOM [2].

AHanu3 0OCTOSITENLCTB W TPUYUH aBUAIIMOHHBIX MPOUCIIECTBHNA OMpEIeIsieT
HEOOXOUMOCTh CIICMATBHON MOATOTOBKH B OOJACTH 4eloBeUecKoro Qakropa, dTO
packpbiBaeTCsi B 3amadax (OPMHUPOBAHUS HABBHIKOB CBOCBPEMEHHOTO BBISBICHUS U
pacro3HaBaHMs MPU3HAKOB OMACHBIX M3MEHEHHH B YCIOBUAX MOJETa, MPUHATHS Haubosee
paloHaIbHOrO pemeHus 1 3pPeKTUBHOTO B3aUMOJICHCTBUS IIPU €ro peaanu3aluu.

OOmenpuHsATEIE METOABI TPEHUPOBKM OSKuUNaxa Bo3aymHoro cyaHa (BBC)
YUUTBIBAIOT JAECUCTBHUS B OCOOBIX Cily4asX IIOJIETa U OPUEHTUPOBAHBI, MPEXIE BCEro, Ha
dopmupoBaHHE W 3aKpeIUICHHE  ONPEACICHHBIX  AITOPUTMOB  JCSATEIBHOCTH,
pErJIaMeHTHUPYEMBIX PYKOBOJICTBOM T10 JIETHOW IKCILTyaTanuy Bo3ayIHbX cyaoB (PJID BC),
OJIHaKO cJIab0 CHOCOOCTBYIOT —OBJIQZICHHMIO HAaBBIKAMH TBOPYECKOTO MBIIUICHUS B
HECTaH/IAPTHOM OOCTaHOBKE, @ HWMEHHO — MPHUMEHEHHUIO Pa3MYHBIX CTpATeruil MOMCKa
pElIeHUT B YCIOBUAX OTPAHUYEHHOCTH BPEMEHHM, YMEHHUs JI€UCTBOBaTh B CHUTYyallMH
HEOIPEeNIeHHOCTH (TO €cTh, (PAKTHYECKH, UCIIONb30BaTh pE3EpBbl  HWHTYUTHBHOTO
MBIIUICHHS), a TaKKe IIOCIEOBATEIbHO W BCECTOPOHHE MpopaldaThIBaTh BO3MOKHBIC
BapHaHTBl COOBITUH, CBSI3aHHBIX C OCYIIECTBIEHHEM MPO(ECCHOHATBLHOW  JIETHOMN
NESATENIbHOCTH. YKa3aHHbIE KOMIIOHEHTHI TBOPUYECKOTO MBIIUICHHS, KaK IOKa3bIBalOT
COBPEMEHHBIE TICUXOJIOTHYECKHE HCCIEAOBAHUSA, HEOTACIMMbl OT KauecTB JIMYHOCTH,
0003Ha4YaeMbIX KaK «KPEaTUBHOCTH» WJIM «TBOPUYECKOCTHY», UYTO BBIPAXKACTCS B JIMYHOCTHOU
TOTOBHOCTH JICHICTBOBaTh HECTaHIAPTHBIM oOpa3oM. Clenyer yduThIBaTh, YTO TMOAOOHAsS
JUYHOCTHAsI TOTOBHOCTh TPeOyeT OT muioTa (WM JAPYroro aBHAIIMOHHOTO CIIELUATHCTA)
Ype3BBIYAHO BBICOKOH KPUTHYHOCTH B OTHOIIEHHH COOCTBEHHBIX IMOCTYIKOB U PEIICHHIA;
6o mro0ble JeiicTBus U perieHus dkunaxa BC H0mKHBI ObITh NPOAUKTOBAHBI HE TUYHBIMU
MHTEpEecaMu, a TpeOOBaHUAMH, 00ECIICUNBAIONINMH CTAOMIBHOCTh U APPEKTUBHOCTh PaOOTHI
ABUAILMOHHBIX CUCTEM B LIEJIOM.

KadecTBO 3HaHNEBO-KOTHUTUBHOM MOATOTOBKUA aBHAIMOHHBIX CIIEIIUAIMCTOB, a TAK¥Ke
ypOBeHb C(HOPMUPOBAHHOCTH JIMYHOCTHBIX KOMIIETEHIINI 0COOCHHO Ba)XKHBI B TEX CUTYAIIMSIX,
Korma TpeOyercst opraHu3oBarth pabotry skumnaxa BC, chopmynupoBarh cTOSIIME IMepen
KOMaH/I0H 3a/1ayil, BECTH O0y4eHUE U OKa3bIBaTh MMOMOIIb COTPYIHUKA, IPUHUMATH PELICHUS
B CHUTYyallUsX pHUCKA, ONPENeNsATh LEIM U CpPEeICTBa JOMNOJHUTEIBHOW MOJITOTOBKH,
CcaMOOOYYECHHSI U CAMOBOCTTUTAHUSI.

OnHuM U3 MPUMEPOB, MOKA3bIBAIOIINUX JIUYHOCTHYIO TOTOBHOCTE DBC K nelcTBUsSM B
HECTaH/IaPTHON CUTYAIlUU SBJSETCS padoTa ¢ aBTOMAaTU3HPOBAHHBIMU CUCTEMAMU, KOTOPBIMH
obOopynoBanbsl coBpemeHHble BC. IlocTosiHHOe HCHOIB30BaHHE ABTOMATU3MPOBAHHOTO
000pyIOBaHWHU TIPU BBIMOJIHEHUU B3JIETa U TIOCAJIKH MPUBOIUT K (DOPMHUPOBAHUIO TPUBBIYKH
JIOBEPSITH UM U UCIIOIBH30BATh JJAXKE B CIydasx HEIITATHOW CUTYaIluu MpHU AeUIIUTE BPEMEHU
u Onm3octu 3emiu. PereHue oTka3zaTbCs OT aBTOMaTHYECKOW CHUCTEMBbI WIM OTpaHUYEHUE
crenienn aBTomaruzan BC MoxkeT ObITh IPUHATO B MOCIEIHIO OYEPEe/Ib; YTO U MPUBOIUT
Kk AIl. CpabarbiBaeT CTepeoTHII, YTO aBTOMATHU3MPOBAHHASI CHCTEMa MPEBOCXOAUT YEIOBEKa
BO BCEM, YTO OHA MOXET CAMOCTOSATEIbHO UCIIPABUTH CIOKUBILIYIOCS aBapUHNHYIO CUTYaIHIO,
a 3TO JajieKko He Tak. ABToMaTu3upoBaHHas cuctema BC @pyHkumnoHupyer 6e3ynpedHo, Korjaa
BCE€ JATYMKM ATOH CHUCTEMBl M BHECHCTEMHbIE (DaKTOPbHI, BIMSIOUIME Ha OE30MaCHOCTb
MI0JIETOB, BO3JEHUCTBYIOT B pacueTHBIX NapaMmerpax. B npyrux cimydasix, Korja €cTb OTKa3
JATYMKOB, UM BHEIIHEE BO3JIEHCTBHE BBIXOAMT 32 PACUYECTHHIC 3HAYCHHMSI, IPOUCXOIUT COOM
aBTOMAaTU3UPOBAHHON CUCTEMBI U JIajibHENIIee €€ UCII0JIb30BaHue npuBoauT K All

Takum o0pa3om, B mociiejHee BpeMsi BHUMaHUE K OLIMOKaM MHJIOTOB CMECTUIIOCH C
aHaJIM3a HEJIOCTaTKOB B OTPaOOTKe HABBIKOB Ha MpOOJieMbl 3HAHUI U OTHOIICHUS K padoTe
KaK OCHOBHBIM MCTOYHUKAM OIITHOOK.

Iloucku eedywux aGUAKOMRAHUIL U PA3IUYHBIX AGUAUUOHHBIX aACCOUUAUUIL,
HANPAGIeHHbIE HA YCOGEPUIEHCHBO6ARUE CUCEM 00YUEHUA U NEPEeno020MmO6Ky TUUYHO20
cocmaga (IIT1VIC), ocywyecmenaromecea no cnedyrouyum 0CHOBHbBIM HANRPAGIEHUAM:
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1) cokpaimieHue 3aTpar Ha IMEPErnoArOTOBKY 3a CYET MCIOJIb30BaHUSA (P GEKTHBHBIX
TEXHUYECKUX CPEACTB OOydYeHHs W TpeHUupoBkH. [IpoekTupoBaHHEe ONTHUMH3UPOBAHHBIX
IIPOrpaMM HOJAIOTOBKHU JIETHBIX CIELUAINCTOB;

2) ¢popmMupoBaHUE METOIUK 00Yy4eHUSs, CHOCOOCTBYIOLINX PAa3BUTHIO CIIOCOOHOCTEN K
UHIYKTHBHOMY MBIIICHUIO, THOKOCTH, aIlallTABHOCTH MBILIUICHUS U JICHCTBUH;

3) cocTaBiieHHE TICUXOJOTHYECKHUX Mojeneld NpodecCHOHATbHOW KOMIIETEHIIUU
MUJIOTA, CBSI3aHHBIX C 0€30IaCHOCTHIO MOJIETOB;

4) ueneHarnpaBiIeHHOE O0y4YeHHE ONEPaTOPCKON AESITETbHOCTH;

5) oOydeHue palMOHAIBHBIM CIOCO0aM NPEAbABICHHS, BOCHPUATUS U MEepepabOTKH
uHpOpMaLnu;

6) 00yuyeHue TUTAaHUPOBAHKIO CBOUX JIecTBHM 1 nericTBuil DBC B 1ienom;

7) crienuanbHOE OOYYCHHE ITepCoHaa.

Peanuzanusi  JaHHBIX  HampaBieHWM MpuBena K  pa3paboTKe  MHOXKECTBa
pa3Hoo0pa3HBIX MIPOrpaMM, METOANYECKUX TTOCOOMH, CUCTEM MOATOTOBKH.

Tak, mampumep, B psjie BeIylIUX aBHAKOMIAHUAX Mupa (amepukaHckoi United
Airlines), pactipoctpanes noaxon k IITJIC, nazBannsiii CRM (Crew Resource Management -
yIpaBiIeHUE pecypcaMy SKUMaXka), OTHOCSIIMICS KaK K MHXKEHEPHOHN IMCUXOJOTHH, TaK U K
counanpHOi nicuxonorud OBC u KpYyMHBIX JETHBIX mojapasneneHuid [2; 3]. Ananus oOumieit
xapaktepucTuku nporpammbl CRM U cpaBHEHUE ¢ TPaAUIIMOHHBIMH METOJAaMHU MOKA3bIBAET
OPUHLMINAIBHBIA 0TX0J B uccienoBaHu ATC OT TpaguIMOHHBIX CHUCTEMHBIX METOJOB
aBuanuoHHoM Hayku. B CRM ponp mnepenoAroToBKM  IMOBBIIAETCS HACTOJBKO, 4YTO
BBIJICTISIETCS] B CAMOCTOSITENIbHBII KOMIIOHEHT. BeiecTBrE 3TOro MoBbIIAeTCs poJib 0a30BOTO
o0yuenust JIC u pykoBOJCTBa KOMIaHUH.

CRM - 310 mporpamma MeponpusaTuii, ONTUMU3UPOBaHHON paboTel DBC B kabuHe ¢
TOYKH 3PEHHUSI MaKCUMaJIbHOI'O UCIOJb30BaHUS UMEIOIIUXCS pecypcoB s obecrnieueHus: bI1
Y COOTBETCTBYIOIIECH MOATOTOBKH YD,

I'nasnon 3adaueit unena rkunaxca (43) saensemca koopounauus oOeiicmeuil. B
nosieTe Kakapld UD MOmKeH KOHTPOIMPOBATh MOBEACHHWE CBOUX KOJUIET C TOYKH 3PEHHS
HAIUYUSl Y HUX CTPECCOBOM HArpy3ku U yromisieMocTH. OH JOJKEH TJIaCHO BBICKA3bIBaTh
CBOM IUIaHBI U HaMepeHHs. BakKHbIM 3JI€MEHTOM B3aMMOOTHOIICHUN SBISETCS KPUTHUKA U
pasbop neiicteuit OBC.

Q) 9] Q)
OCHOBHOH KypC JIpyrHe BHIBI IOATOTOBKH
CEeMHHAPCKHX 3aHATHH ¢ anemeHTanMH CRM

CayMocTodTenIbHOe
H3y4eHHe

ITeprogHdecKas
MOATOTOBKA

LOFT- cienuanbHas
JeTHAd MOArOTOBKA

OnesKa H NOATEEPKICHHE
Ppe3yIBTaToR TTepHOHYECKHE IIPOBEPKH
B ONTeTax

Tlepey4nBanHe H
- MOBBIIEHHE KBATHOHKAHE Q

Or6op JIC
m ﬂo;trotonxa COTPYAHHKOE IO

MOTUDUKAIHSA obecrevenmo NONeTos,
I'IPIE[)/II'P AMMBI nepcoHana TeX. 00CTyKHEAHHA,
‘ GOpTIPOEOAHMKOE

Pucynox I -bBrox-cxema npoepammer CRM
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I'maBHasi nenp mporpamMmbl - aKTMBM3allMs CTPEMJICHHS JIETHBIX CIELUAINCTOB K
YIY4IIEHUIO CBOEH pabOTHI, pacpoCTpaHEHHE Ha BCE ATAITBI UX MOJTOTOBKH.

ABUAKOMIIAaHUM CIIEAYET ONpPENEeIUTh HEOOXOOUMBIH JONOJHUTENbHBIH 00BeM
MOJATOTOBKU U TPEHUPOBKHU C Y4eTOM crenuduyecknx ocoOeHHOCTEH (MHOTOHAIIMOHAIBHBIC
9KUIAXH, pa3Hble peruoHsl 3kciuryatanuu BC).

KyabsTypa v nmojurnka apuakomnanuu. Cienyer OTMETUTh, YTO MHOTHE NIPHYUHBI
JETHBIX (aBUALIMOHHBIX) MPOUCILECTBUM KPOIOTCS B II100AJBHOM YCTPOWCTBE aBUAIIMOHHON
CUCTEMBI. OKHUIIAX, SIBISAACH IIOCIEIHEH JIMHUEH 3aIlMThl, OJAHOBPEMEHHO, SBIIAETCA U
HOCJIEIHUM 3BeHOM Lenu omubok. KynbTypa M momuTuka O€30MacCHOCTH aBUAKOMIIAHUU
IIPU3BaHBL:

e oO0ecneunTsh NOJAEPKKY BHepeHus npaBui CRM B npakTuky;

® CrI0coOCTBOBaTh CHUKEHUIO HETraTUBHOM POJIM OPraHU3allMOHHBIX (PaKTOPOB;

® CTUMYJMPOBaTh BbISBIEHUE IPU3HAKOB MOTEHIHAIBHON YTrpO3bl MHIMJICHTOB
U JIETHBIX IPOUCIIECTBU.

Dakmopvl  63AUMOOMHOUWIEHUA  HAWUOHATbHLIX  Kyabmyp. Yem  Oosblie
JKCIUTyaTaHTOB BCTyNAaeT B IVIOOAIBHYIO MEXKIYHAPOJHYIO AaBHALlMOHHYIO CHCTEMY H
UCIOJIb3YET MHOTOHALIMOHAIbHBIE OJKUIAXH, TEeM Ooblliee 3HAUYEHHWE B IPOrpaMMax
TpeHupoBku (CRM) nproOpeTaroT aclekThl B3aUMOJICHCTBUS KYJIBTYP.

B nmpobneme MeXKYIbTYPHBIX B3aUMOOTHOIIICHHH CIIEYET BBIACIHUTD CIEAYIOMIee:

® pa3IMYMe MEXIY pacoi U KyJIbTypoii;

® OCBEIIEHHE OCOOCHHOCTEN KYJIbTYpHOTO U HAIMOHAJIBLHOTO BOCIIPUSITHS;

® BAXHOCTh HCIIOJB30BAHMS  CTaHIAPTHOM  (pazeosorum, Kak OOIIETO
pohECCHOHATBHOTO SA3bIKA.

Konnexmuenaa paooma (Teamwork). Ponp xanurana BC U ero roroBHoCcTh K
OOMEHY MHEHHUSMU CO BTOPBIM HWJIOTOM M 3KHUIAXKEM IMacCaKUPCKOW KaOUMHBI UMEET
Ba)KHEHIIee 3HaUeHUe [yl CO3/1aHUs B SKUIIAXKe aTMOC(EpHI:

e B3aumozeiicTBusa (3P exTuBHOTO 0OMEHa HH(popMaIIHei);

® COTpyAHHYECTBA (IIPaBO U 00SI3aHHOCTH BTOPOI'O MIJIOTA BHICKA3bIBATH MHEHUE
[0 BCEM BOIIPOCAM, CBSI3aHHBIM C BBIIIOJHEHUEM IOJE€Ta U OoOecleyeHueM
0€30MMacHOCTH); U

®  B3aUMOKOHTPOJIS, B3aUMOIIOMOIIIY U KOOPAUHALIMU JEHCTBUI B SKHUITaXKe.

[IpoBeneHne COBMECTHOTO TMPEAINOJIETHOrO OpuduHTa JETHOrO0 H KaOMHHOTO
SKUNaxked 3akiajapiBaeT (QyHIaMEHT 3((EeKTUBHOTO COTPYJHHUYECTBA B JKUMaxke. YUieHbl
KaOMHHOTO SKMIIaXka MOPOH HE peniaroTcsl cooOlaTh MHJIOTaM O TEXHUYECKHX MpodiieMax
(BcnencTBUE pOOOCTH, KYJIBTYPHBIX TPAJULMHA MIIM 0COOEHHOCTEH MOJUTUKHA aBUAKOMITAHUH).

g ycTpaHeHus TakoW mpoOiembl B mporpaMmbl noaroroBku CRM  cnemyer
BKJIIOYATh BONPOCHI MPUMEHEHHs] U MOHUMaHUs MpaBUia CTEPUIbHON KaOWHBI U 00CYX/1aTh
UX Ha IPOBOAMMOM KallMTaHOM, COBMECTHOM NPEI0IeTHOM OpuduHre.

Cnedyem ommemums, umo é Poccuiickoii ®@edepayuu omcymcmeyem cmanoapm
na CYBII u asuanpeonpuamusn paspavamoiearom CYBII camocmoamensho.
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AHHOTAIUSA

Pacmpenue BO3MOXHOCTEH HCIOJIB30BAHUS THUIICOBBIX CTPOUTENBHBIX BSDKYIIUX
BEIIIECTB, a TAKXKE M3/CIINI HAa X OCHOBE YBEIIMIMBACTCSI B OCHOBHOM 32 CUET YBEIUYCHUS UX
9KCILTyaTallMOHHBIX CBOMCTB

KiroueBble ¢j10Ba: BOJOCTOWKOCTh, TUTICOBBIE BSDKYIIIHME, TUIICOBBIM OTCEB, JOOABKA,

bpakus

I'unicoBble MaTepuanbl U M3/€IMsS BCcerja ObLIM IO CPaBHEHUIO C aHAJOTMYHBIMHU
CTPOMTENBHBIMH MaTepualiaMd B OoJiee JIydlleM IIOJIOKEHUH. Bo-mepBhIX, 3TO H3-3a
IIOBCEMECTHOTO PACHPOCTPAHEHUs MPUPOJHOTO THUIICOBOTO CBHIPbS U THUIICOCOAEPIKALIMX
0TX0/10B. BO BTOpBIX MpPOCTOTa M 3KOJIOIMYHOCTH MEpepadOTKU B THIICOBBIE BsbKyliue. B
TPETbUX Ha MPOM3BOJCTBO THUIICOBBIX MAaTEpUATIOB 3aTPauMBacTCs MEHbILIE TOIUIMBA U
SHEPruM B CPAaBHEHUU C IPYTMMH MUHEPAJIbHBIMH BSDKYIIMMU MaTepUaaaMu.

Cpenu OrpoMHOIO KOJIMYECTBA CTPOUTENIBHBIX MAaT€pHajoB OAHO M3 OCHOBHBIX MECT
3aHMMAIOT TUIICOBBIE BSKYIIHUE, U KaK CIEACTBHE U3/ETUs Ha UX OCHOBE. JlaHHBIE BSXKYyILIME U
U3/IeNIUs Ha UX OCHOBE 00JIaJJat0T: THTMEHUYHOCTBIO, HU3KOHM TEIIONPOBOIHOCTBIO, XOPOIIEei
OTHECTOMKOCTBIO, 3BYKOM3OJHMPYIOIIEH CIIOCOOHOCTBIO, a Takxke OosbmuM HabOpoM
IPOYHOCTHBIX XapakTepucTUK. IIpu Bcex JOCTOMHCTBAX y/elbHbIe KAaUTAIbHbIC BIOKEHUS B
IIPOM3BOJICTBE THIICOBBIX BSUKYIIMX B 2 pasa, a dHEpro3arparsl 0ojiee ueM B 4 pa3a MEHbIIE,
YeM Ha IOJy4YeHHE KIMHKEPHBIX IIEMEHTOB. ['MIICOBBbIE BSKYIIME BEIECTBA OTHOCATCA K
YHCIy MEPCHEKTUBHBIX M 3((HEKTUBHBIX PA3HOBHIHOCTEH CTPOUTENBHBIX MaTepuanoB. B
pe3yibTare MOCIEAHUX HAYYHBIX JTOCTHXKEHUH CTPOMTENbHAs OTpacib TpeOyeT pacIIipeHus
1 0OHOBJICHHUS CTEHOBBIX MaTepuaios [1].

Pacmpenne BO3MOXHOCTEH HCIOJIB30BAHUS THUIICOBBIX CTPOMTENBHBIX BSDKYIIHMX
BEIIECTB, a TAKXKE U3/EJINI HAa UX OCHOBE MOKHO YBEJIMYUTh B OCHOBHOM 32 CUET YBEIIMYCHUS
UX HKCIUTyaTal[MOHHBIX CBOMCTB. B 0COOEHHOCTH: MPOYHOCTU U BOJOCTONKOCTH.

B pesynbrare aHanusa JIUTEPATYPHBIX JAHHBIX BUAHO, YTO JJIS YIy4LIEHUS (U3HUKO-
MEXaHMUYECKUX CBOMCTB THIICOBOTO KaMHs (B TOM YHCIIE BOJOCTOMKOCTH) CYIIECTBYET
JIOCTaTOYHO OOJIBILION CIIEKTP MPUEMOB, HALLIEAIINX B OOJIBIIMHCTBE CIy4aeB U MPAKTHUECKOE
npuMeHeHue. K Takum crioco6am oTHOCSTCS:

— YIJIOTHEHHUE TUIICOBOM Macchl pH (OPMOBAHUY;
— HAHECEHME Ha NOBEPXHOCTD U3JENNN 3alIUTHBIX TIOKPBITUHA WIH NIPOIUTKH;
— TIpuMeHeHHe THIpodoOHBIX 100aBOK (HampUMep: KpeMHUMOPraHUYECKHE);
— TIOJy4E€HHE CMEUIAHHOTO BSDKYILEro mHyTeM KOMOMHHPOBAHUS HCXOJHOTO
TUICca ¢ HOPTJIAHAUEMEHTOM, IIJJAKOM U THIPaBIMYECKUMHU Jo0aBKaMu [2].
l'uniconepepabaThiBaroie KOMOWHATB PACHOIaraloT TEXHOJIOTHYECKUMHU OTXOJaMHU
npu J100b14e rurncoBoro kamus (tadauma 1). ['MncoBblil oTceB B OOJIBIIMHCTBE MPEICTaBIICH
bpakuusMu:

10-20 MM — 4 %;

2,5-5 Mm — 32 %;

MeHee 5 MM — 64 %.
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Tabauya 1.
Xapaxmepucmuxu 2uncogoeo kamus (omces) paxyuu 0 — 20 um
No XUMHUYECKUH COCTaB Copepxanue, %
1 Conepxanune CaSO, 2H,0 80 -85
2 Conepxanue SiO, 0,3-2,16
3 Cosiep:kaHre OKHUCH MarHus 0,31-0,95
4 ConiepkaHue OKHCH JKeJes3a 0,1-0,5
5 CogepxaHie OKUCH aTIOMHHHUS 0,2-0,6
6 Cosiep>kaHue OKHCH THTaHA 0,01 -0,05

dusnueckue corcTa: Bnaxunocts — 10 10%
OcTaToK Ha CHUTaX:

Ne20-1,47%

Ne 10 - 2,32%

Ne5-16,67%

Ne 2,5 —14,75%

Ne 1,25 —8,28%

Ne1-3,39%

Ne 0,63 — 9,81%

Ne 0,4 —-11,79%

Ne 0,2 —-12,02%

menee 0,2 —19,5%

B kauecTBe CBIphS ISl MPOU3BOJICTBA TUIICOBOTO BSIKYIIETO MCITOJIB3YETCSl TUTICOBBIN

kamenb | — I copta ppakiuu 0 — 60 MM, B cootBetcTBun ¢ [[OCT 4013.

JIaGopaTOpHbIE UCITBITAHKS IIPOBOIMIINCH IBYMSI COCTABAMHU:
CocraB Ne 1

1) Orces (70%)

2) Tumc (30%)

3) Moveplast gypso 2 (0,25%)

4) Bunnas kucnota (0,075%)
B/I: 0,6
CocraB Ne 2

1) Ortces (70%)

2) Twumc (30%)

3) Moveplast gypso 2 (0,3%)

4) Bunnas xkucnora (0,075%)
B/T: 0,55

3aM€I[J'II/IT€J'IB CXBaTbIBaHUsA — BHHHas KHUCJIOTa y.]'II)TpaI[I/ICHepCHblﬁ IMOPOIIOK

(Ta6nnua 2) YBenuuuBaeT BpEMs CXBATBIBAHUSA THUIICOBBIX BSXKYIIHUX U IMPOAYKTOB HaA HX
OCHOBC.

Jlo6aBka ynbTpagucrnepcHas. JloCTaTOUHO XOPOUIO pachpenenseTcs B Macce CyXoi

CTPOMTENBHON CMECH BO BpeMs MEPEMEIINBAHUS B CMecHTeNe. Takum o0pa3oM, JOCTHTaeTCs
HanOosbIIas 3PPEKTUBHOCTD (IIPU APYTUX YCIOBUSAX PabOTAET MPU MEHBILIUX JO3UPOBKAX).

Tabnuya 2.
Texuuyeckue xapaxmepucmuxu UHHOU KUCIOMbL

Specification/TexHuueckue XapaKTepUCTHKH
XuMHYecKasi OCHOBa

Bunnas kuciora

AxTtuBHOE B-BO, % 96

®dopma u uBeT [Mopormok, 6emnbiit
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[110THOCTH B CYXOM BHJC, KI/M 1500
PactBOoprMOCTSh B BOJIE Jlerko pactBOpuM
CogepxaHue xjiopuaa <0,1%

KputeprieM BOIOCTOMKOCTH CTPOUTENBHBIX MATEPUANIOB SBISAETCS KOI(PPHUIMEHT

K .
pasmsruenus (- P“") — OTHONICHHWE TIpejeNia MPOYHOCTH OOpa3lloB Marepuaia B
HACBIIIIEHHOM BOJIOM M B CYXOM COCTOSIHUHU.

Hanmenpmmi KP’”'” nMeeT crpoutenbHbii runc 0,35...0,4 1 HECKOIBKO MOBBIIIACTCS
MIPU TOJTYYEHUU U3CIIUN U3 )KECTKUX CMECEH.

3a cyer yBenuueHus no6aBku Moveplast gypso 2 ynmanock cHuU3UTh B/IT oTHOIICHHE
1o 0,55.

Koaddurment pazmsaraenus Ly coctaBui 0,2.

Tak kak UCHBITAaHUSI TPOBOJAUIIUCH B JIAOOPATOPHBIX YCIOBUSX, TOITOMY HEOOXOIUMO
YUUTHIBATh CIEAYIOUINE BO3MOXHOCTH YIYYLICHHS KAdyecTBa KOMITO3UIIMOHHBIX THUIICOBBIX
MaTepuasoB:

— MacmTabHBIN QaKTop;

— yBEIIMYECHHE MMPOYHOCTHU 3a CUET BBEJICHUS O0JIee KPYITHOTO 3alOJIHUTENS;

— YMCHBIIEHHE TIOTHOCTU CTEHOBBIX OJIOKOB, 32 CYET 00pa30BaHMS IYCTOT IPH
(dhopmoBaHUY;

— TIOBBIIICHHE BOJOCTOMKOCTH 32 CUYET NMPHUMEHEHHUS HHTEHCHBHBIX CHOCOOOB
YILUTOTHEHHUS.

[Tonmy4yeHHble pe3ynbTaThl, BO3MOKHO, BHEJIPUTh B MPOU3BOJICTBE CTEHOBBIX OJIOKOB
Ha ycTaHoBKax «Pudeii».

* kK
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AHHOTAIUSA

[IpencraBieHa OIEHKA B3aUMOJICHCTBUS TOTOKOB H3IIydEHHUS] B Kamepe CropaHus
cynoBoro ausens. IlokazaHo, 4TO TpH aHAM3€ TEIJIOBOTO COCTOSHUS JeTaleld KaMepbl
cropanus 3O PEKTUBHBIMUA MOTOKAMHU HU3JIYICHHS MOKHO ITPEeHEOpEYb.

KuroueBble cjioBa: Tu3eibHBIN JBUTATENb, KAMEpPA CTOPAHUsI, TOTOKU U3TyYEHUS

Abstract

Estimation of interaction of radiative heat fluxes in marine diesel engine combustion
chamber is given in this article. It is shown that while analyzing thermal conditions of details
of combustion chamber by effective radiation heat fluxes shout not be taken into account.

Key words: diesel engine, combustion chamber, fluxes of radiation heat transfer
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W3nygaronyro cucremy s yciaoBuii kamepbl cropanus (KC) cymoBoro mauzens
MOKHO TIPEJCTaBUTh, KaK TOBEPXHOCTHYIO 30HY F, KoTopyro 00pa3ylT MOBEPXHOCTH
KPBIIIKY TUIHHApPA (Touka My), BTyaka (Toukn Mn u MK) u mopuiss (touka Mp), a Takxke
0o0beMHOM 30HBI V (Touka Mi), 3amOJHEHHBIA caxera3oBod cpemoi. OOmas kKapTuHa
B3aUMOJICHCTBHS OCHOBHBIX ITOTOKOB H3JIyU4EHHs] B NPOU3BOJIBHON Touke Mk rpaHMuHON
MOBEPXHOCTH (MOBEPXHOCTHOUW 30HBI) F MoxeT ObITh mpesncraBiieHa, ciemys [1], cxemoi,
NOKa3aHHOM Ha pucyHKe. PaccMoTprm 6osiee mopoOHO B3aMMOCHCTBUE OCHOBHBIX IIOTOKOB

EogelMy) Ecoar(My) [ FrerB) Empr(Ma)
M

=
NN

Pucynox. Cxema 63aumooeticmsuss nomokos uziyienus 8 npouzeonvrou mouke Mk epanuunoii nosepxnocmu F
usnyuenus 013 mouxku Mk, npunaonexcaweti epanuynou nogepxrocmu F.

B kaxnyro TOuky rpaHU4YHOM NMOBEpXHOCTU F MpuxoauT coOCTBEHHOE U3IYYEHHE OT
o0wvemHoi 30HBI Mi(V), T.e. Eco6(Mi). [Ipuuem nans Bcex TOUEK IPaHUYHOW MOBEPXHOCTH
Mk, Mn, Mp u My 3TOT NOTOK SIBJISETCS MaJalOMIMM MMOTOKOM. B TO ke BpeMsi Kaxaas W3
MOBEPXHOCTEH, HAa KOTOPBIX pacroiiokeHbl Touku Mk, Mn, Mp u My, umeer cBoit
3¢ (heKTHBHBIN (MM UCXOIANTUH [2]) TOTOK U3ITydeHUS:

Eacb(Mn):Eco6F(Mn)+E01pF(Mn)’ (1)

B CBOIO OY€pe/lb, OTPAKEHHBIN MOTOK Ul TOUKM Mn MOKeT ObITh MPEACTABIECH CIEAYIOIINUM
obpazoM:
EorpF(Mn): EnanRF’ (2)

rae R:— ko3¢ unment orpaxkeHns rpaHUUYHON OBEPXHOCTH F.

VYuuTeiBasg B3aMMOCBS3b MeXAy Ko3(hduuueHToM oTpaxeHus Re u cremensio
YEePHOTHI TIOBEPXHOCTH °F | IMeeM

Eopr (Mn ) =E . Re= (1_ SF)EnanF = (1_ SF)ECOGV (Mi ) 3)

Torna »¢¢exkTuBHBI MOTOK W3Ty4eHUs OT TOYKM Mn rpaHuyHOW noBepxHOCTH F

MO’KHO MPEACTaBUTh CIEAYIOIIMM 00pazoM:

Ea(bF(Mn): EcoGF(Mn)+(1_8F)E006V(Mi)' (4)
AHanornyHo st Touek Mp u My:

Eacl)F(Mp): Eco6F(MP)+(1_8F)Eco6V(Mi)’ (5)

Each(My): Eco6F(My)+(1_8F)E006V(Mi)' (6)

Takum ob6pazom, i mpou3BosibHOM Toukun MK rpanmuHoil moBepxHocTH F (cM.
PUCYHOK) MaJaloluMu noTokaMu usnydeHus oyayt Eco6V(Mi), EapF(Mn), EapF(Mp) u
Es¢pF(My).
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Pesynprupyromniuii noTok u3nydeHus st Touku MK B o01ieM BU/Ie 3aMMIIeTCs Tak:
Epes(Mk): Ena,u (Mk)_ES(bF(Mk)' (7)

OueBuano, 4yto B (7) 5h(deKTuBHBI NOTOK HU3IY4eHHUS OT TOoukn MK MOXKHO
IPEACTaBUTh aHATOIHYHO 3P PEKTUBHBIM ITOTOKaM OT Touek Mn, Mp u My (4 — 6):

Ead)F(Mk): EcoGF(Mk)+(1_8F)E006V(Mi)‘ (8)

IloncraBnss B (7) COOTBETCTBYIOIIME IIOTOKM W3IYYEHUs, OIpeleseMble 10
3aBUCUMOCTSIM (4 — 6), OJIy4uM

Epes(Mk): EcoGV(Mi)+ an)F (Mn )+E3¢)F (Mp)+ an)F (My)_ Ea(bF (Mk):
=E sy (Mi )+ E cosr (Mn )+ (1_ SF)ECOGV (Mi)+ E cosr (Mp)+
+(1_8F)E006V(Mi)+Ec06F(My)+(1_8F)Eco6V(Mi)_
—Eeer (Mk)_(l_gF)Ecoﬁv (Mi ) (9)
I'pynmupys B (9) uneHsl, cojepkamye COOCTBEHHBIM TMOTOK H3JIyUYCHHs] OOBbEMHOMU

30HBI Eeov (M; , IMeeM
Epez(Mk): Ec06V(Mi)+(1_8F)Ec06V(Mi)+(l_8F)Eco6V(Mi)+
+(1_SF)ECO6V(Mi)+(1_8F)Eco6V(Mi)_(l_SF)Eco6V(Mi)+
+E oo (Mn)+ E oo (Mp)+ E oo (My)_ E coor (Mk)' (10)

[Ipoananm3upyeM MNOJY4eHHYIO 3aBUCUMOCTH (10) s pe3yapTHUPYIOIIETrO IMOTOKA
U3Iy4yeHUs Tpou3BOJIbHOW Touku Mk rpanuuHoil moBepxHocT F, BbIpaxaromnyro
(YHKIMOHATIBHYIO CBSI3b  OCHOBHBIX TOTOKOB wu3nyuenus. W3 (10) cmemyer, urto
PE3yIbTUPYIOLINI MOTOK M3MydeHus s Touku Mk dopmupyercs mpu B3auMoJeHCTBUU

i Eeov (M)
COOCTBEHHOI'0 IMOTOKA H3JTy4CHUS 00BEMHOI 30HBI co U COOCTBEHHBIX MOTOKOB

Eoo6F (Mn) ECOGF (Mp)

H3JIy4YeHHs HOBEPXHOCTEH, 00pa3 MINX I'paHU4YH MoBepXHOCTH F: ) y
3

Eor(M,)  Esr(M
«OFATr ) g °06F( k). [Ipryem coOCTBEHHBIN MOTOK M3ITYYEHUS MOBEPXHOCTH, KOTOPOM

MNPUHAJICIKUT TOYKA Mk, HMECT HpOTI/IBOHOJ'IO)KHHﬁ 3HAK 0 OTHOIICHHIO K COOCTBEHHBIM

NOTOKaM M3IydeHUs ApYyrux nosepxHocreil. Unensl ypaBHenus (10) Buaa (1_8F)E°°6V (Mi)
NPEJICTaBIISIIOT COOOW OTPaKEHHBIN MOTOK M3JIy4E€HHS OT COOTBETCTBYIOUIMX AJIEMEHTOB
ITPaHUYHOW MOBepXHOCTH F. 3amMeTnM, 4YTO NpU NOCTPOCHHM MATEMaTHYECKOH MOJAEIN
JOKaJbHOIO paguanMoHHOro temnooOMeHa B KC nu3ens HEOOXOIUMMO BEIMYUHY CTEIEHU

YepHOTHI IPAHHYHON TOBEPXHOCTH °F 3a1aBaTh JUAOEPEHIMPOBAHHO 10 OTHOLICHHIO K
KaXJIOMY €€ DJIEMEHTY, T.€. OTJCIBHO IS KPBIIIKH IWIHHIPA, ITOPITHS U BTYIIKH.

Ha ocHOBaHUUM 3KCIEPUMEHTAIBHBIX JaHHBIX [3] BEIMUYUHBI CTENIEHH YEPHOTHI IS
OTIENBHBIX MOBEepXHOCTEH, cocTapmsitonmx KC, UMEIOT creayromme 3HaYSHHs: IS THHIIA
HOPILHSA U3 aJIOMUHHMEBOTO CILIaBa, MOKphITOro Harapom tomnuuuaoi 0,1 — 0,2mm, €=0,91 —
0,95, a mpu Tommuue Harapa 0,2 — 0,6mmMm, €=0,94 — 0,97; s KPBIIKKA TUIMHIPA U3 IyT'YHA,
nokpeIToit Harapom, €=0,90 — 0,95; nns BTYIKM HMIMHIPA C TOHKUM cioeM Macna €=0,3 —
0,4. IlpuHrMass BO BHMMAaHHME BEIWYMHBI CTeneHW d4epHOThl noepxHocted KC, cinemyer

OTMETUTh, YTO YJIEHBI BHUZA (l_gF)EcoﬁV (Mi) B ypaBHeHUH (10) BakHBI B OmNpeleleHHON
Mepe JUIIb JJIs OBEPXHOCTHU BTYJKHU LUIWHIPA. J[JIs1 TOBEPXHOCTH KPBIIKH IUIMHIApPA U
MOPIIHA 3TU WIEHBI YKJIAJBIBAIOTCS B NMOTPELIHOCTh ONPEIEIICHHUS TEMIIEPATYPhl U31y4daTelIst
B KC nu3ens v KOHUEHTpPALMKU YacTHUI] CaXXy B HEl. OTMETHM, YTO yKa3aHHasl MOrPEIIHOCTh

l1-¢; E ov(M,

coctaBisieT 12 — 15%. OnHako naxe u A1 BTYJIKH [HJIAHpA BETHYMHA ( F) 006\’( ') HE
MOXET OBbIThb 3HAUMTENIBHOMW, TaK Kak B IEPHOJ AaKTHUBHOTO Ipolecca paJualliOHHOTO
teruioooMeHa B KC (or BMT no 80 — 1000 moBopoTa kojeHuaroro Bana mocie BMT)
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OoutpIIIast 4acTh BTYJIKM IMJIMHIPA TEPEKPHITAa OPIIHEM. YTO ke KacaeTcs WICHOB YpaBHEHUS
(10), mpencraBnsoux coOOH COOCTBEHHBIE MOTOKM H3JIYYEHHs 3JI€MEHTOB T'paHHMYHOU

nosepxsoctu F: E°06F(M“), E"°6F(Mp) , EC°6F(MV) u EcoﬁF(Mk),— TO 37eCh HE0OXOIUMO

OoTMeTUTh cienyomee. COOCTBEHHBI TMOTOK M3JIy4YeHHs TMOBEPXHOCTH OJHO3HAYHO
OTIPE/ICIICTCSl €€ TeMIIepaTypold M M3TydaTelbHOW CIOCOOHOCTBIO (CTENEHBIO YEPHOTHI) IO
3aBUCUMOCTH
E.oor = Oo8e Tr (11)
AHaJIOrMYHO MOXHO OMPEAEUTh U COOCTBEHHBIN MOTOK U3Ty4eHHs] 00bEMHOMN 30HbBI
Ecoov =G0ty Ty (12)

B pe3ynbrare ci0XkHOro B3aUMOJENUCTBUS pACCMOTPEHHBIX BBILIE IOTOKOB U3JTyYEHUS
MEXJ1y OOBEMHOH 30HOW W COOTBETCTBYIOIIMMH TOYKaMU TPAHUYHON TMOBEPXHOCTH B
3aMKHYTOH cucteme (CM. puc.) (GopMupyeTcs pe3yabTHPYIOUIHE MOTOKH, OINpPEAeIISIoIne
paaualMoOHHYI0 TEeIUIOBYIO Harpy3ky aetaieit KC. DTot npoiiecc B3auMo1€MCTBUSI OCHOBHBIX
[IOTOKOB U3JIyYEHUS] OIMCBHIBAETCS CUCTEMOW HHTErpalbHBbIX YPaBHEHMH H3iyueHus |[2].
[Tocneanure MoOryt ObITh, Kak IMOKa3aHO B [4, 5], anmpOKCHMMHUPOBAHBI COOTBETCTBYIOIICH
cucteMoil anreOpandeckux ypaBHeHHMU. [lompoOHBIN aHaAMM3 YKa3aHHBIX BBINIE CUCTEM
ypaBHEHUU NpUBeEH B [6, 7, §].

Cnenyer OTMETHTh, YTO TEMIEPAaTyphl TOPIIHS M KPBIIIKKA IIMJIMHIPA CYAOBBIX
nuseneit nexxar B npegenax 350 — 4500C, a remmneparypa IiaMeHu, T.e. 00beMHON 30HBI TV
cocraBnser 2000 — 21000C u Bbuume. OTo mno3BosigseT B ypaBHeHHM (9) mnpeHeOpeub
3¢ (HeKTUBHBIMU TOTOKAMHU U3TYUYCHHS U CYUTATh, YTO MPUOIHKEHHO BBITIOTHSAETCS YCIOBUE:

Epez,(l\/[k)z Erla.zl(l\/lk)z EooGV(Mi)' (13)
IIpoBeneHHBINM aHAIU3 B3aMMOJECUCTBUS MOTOKOB M3JIYYEHHMsI MO3BOJIAI CHENATH P

CYIIECTBEHHBIX YTOYHEHHH B 30HAJbHOW MOJENu paauanuoHHoro Temnooomena B KC
cynoBoro auzens [8].

***k
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Abstract

The article analyzes the levels of an active Nitric Oxide (NO) metabolite - Nitrite ion -
in ischemic muscle tissue of lower extremities of laboratory animals, against the background
of administration of allogenic mesenchymal stem cells (MSC). It was indicated, that the
administration of mesenchymal stem cells was accompanied with decreased level of Nitrite
ion in muscle tissue during first days after ischemic process modeling, and a significant
increase in the level of this metabolite in 21 days after the injection. This may indicate the
activation of adaptation processes in the damaged tissue as a backdrop of application of
mesenchymal stem cell therapy.

Keywords: Nitric Oxide, mesenchymal stem cells, ischemia.

In recent years, an active search of new directions for therapy of ischemic diseases of
the lower extremities is done by scientists and physicians of many countries. These new
methods must be safe, efficient and should serve as an alternative to surgical and
pharmacological methods of treatment. Usage of allogenic or heterogeneous mesenchymal
stem cells (MSC) is considered as one of possible alternative methods of ischemic pathology
therapy. Stem cells biological actions are related to properties of an extensive proliferation,
tissue specific differentiation, and the ability to synthesize a complex of trophic (growth)
factors and other biologically active molecules. The specificity of the action of stem cells is
determined by their phenotypic affiliation to some tissue and the molecular-cellular
characteristics of the microenvironment. Any ischemic pathological process always involves a
vascular wall with development of endothelial dysfunction, and synthesis of a large number of
biologically active regulatory factors [10]. The majority of authors recognize nitric oxide as
the main active metabolite determining the functional state of the endothelium [12]. NO is a
local tissue hormone with multiple effects, including anti-inflammatory and vascular effects,
and stimulation of angiogenesis [11]. Of considerable interest are studies of the participation
of NO in damage mechanisms and compensation for ischemia [7]. There is evidence of an
increase in the activity of inducible nitric oxide synthase in cells of various organs in chronic
hypoxia. This indicates the important role of this enzyme in adaptation to cellular hypoxia [2,
4]. According to other studies, NO in large amounts contributes to the development of
oxidative stress, mitochondrial dysfunction, inhibiting cytochrome oxidase and reducing
oxygen consumption [1, 8]. In addition, the interaction of NO and myoglobin can play a key
role in maintaining a fine balance in the reactions of free radical oxidation, which largely
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determines the fate of the cell under conditions of hypoxia in ischemic lesions of muscle
tissue [5, 9]. Also, according to several authors, one of possible mechanisms of adaptation to
the state of ischemia, is the stimulation of angiogenesis by nitric oxide by regulation of
endothelial growth factors [3].

The idea of stem cells usage for treatment of the lower extremities ischemia has been
successfully realized in recent years. This became possible, due to the intensive study of the
cellular mechanisms of angiogenesis and the isolation of precursor cells of the vascular
endothelium and angioblasts. These cells directly affect erythropoiesis and angiogenesis,
releasing various bioactive substances that, when implanted, induce repair processes at a site
of injury [6]. However, insufficient attention is paid to studying of the biochemical processes
occurring in a body and the reaction of a tissue to a similar kind of action.

Thus, the purpose of our work was to determine the content of nitrite ion in ischemic
muscle tissue of the lower limb after the introduction of mesenchymal stem cells.

Materials and methods. As the object of the study, 60 male white mongrel rats
weighing 200-250 grams were used. Experimental ischemia of the lower extremities was
studied on the model of reduced blood circulation, which was formed by ligation with further
crossing of the femoral artery under thiopental anesthesia. The bone marrow mesenchymal
stem cells were collected by washing the femoral cavity of adult laboratory rats. The obtained
cells were placed in IGLA-MEM medium enriched with L-glutamine, 10% calf embryonic
serum and antibiotics. The cells were cultured for 14 days at 37° C with medium change once
a week. Evaluation of the viability and number of cells was carried out in a test with a nuclear
dye Trypan blue. The injection of mesenchymal stem cells was performed one week after the
operation. The number of cells administered to one animal was 5 million. The cells were
administered intramuscularly along the course of the neurovascular bundle. The animals were
kept in standard vivarium conditions.

The animals were combined into 3 groups: 1st group - intact rats (animals, who didn’t
receive any surgery — 21 rats), 2nd group - control (rats who were undergo development of
the lower extremities ischemia, but no injections of MSCs — 20 rats), and 3rd group -
experimental (animals were injected with MSC in the simulated pathological state — 19 rats).

The rats of the experimental group were decapitated under ether anesthesia on the 7th,
14th, 21st days after the injection of mesenchymal stem cells, and the control ones were
decapitated correspondingly to the day of observation in the experimental group.

For the study, the calf muscle of the operated limb was taken. The Griess test was used
to determine the concentration of stable nitrite ion in the tissue. The result was calculated
from the calibration curve using standard solutions of sodium nitrite.

The results were processed using the statistical t-Student test using Statistica 6.0
software package. The results were considered reliable at a value of p<0,05.

Results and discussion. As a result of the conducted studies, it was found that the
content of nitrite ion in muscle tissue depends on the duration of ischemia and significantly
changes after the administration of MSCs (Table 1).

Table 1

Dynamics of the content of nitrite ion in muscle tissue of lower limb under experimental
ischemia and after administration of MSCs.

s Days of the experiment
roups
7 days 14 days 21 days
1% aroun - intact animals 0,008 = 0,0003 mmol/mg | 0,008 = 0,0003 mmol/mg | 0,008 = 0,0003 mmol/mg
group protein protein protein




-52- General question of world science
2" aroun - control 0,005 + 0,0002 mmol/mg | 0,01 £ 0,0004 mmol/mg | 0,022 + 0,0008 mmol/mg
group protein* protein* protein*
3" group — experimental | 0,002 + 0,0001 mmol/mg | 0,009 +0,0003 mmol/mg | 0,048 + 0,009 mmol/mg
animals protein** protein** protein**

Notes: *- the results are reliable with respect to intact group, p < 0.05; ** - the results are reliable relative to
the control group, p <0.05.

Thus, on the 7th day of observation, the content of the nitrite ion was minimal in the
group of animals injected with mesenchymal stem cells, and was 2,5 times lower than that of
the control animals, and 4 times lower compared to the intact rats. In 14 days after the
administration of MSC, the level of the metabolite did not differ significantly from the group
of intact animals, and was slightly lower than in the animals of the control group (in 10%). By
the 21st day of the experiment, there was a significant increase in content of nitrite ion in the
muscle tissue of the experimental group of animals, reliably exceeding (p < 0.05) in the
control and intact groups — 6 times and 2,2 times respectively. An increase in the level of a
stable metabolite of nitric oxide may testify to the functioning of NO as an intracellular
superoxide trap by changing the activated AFK-dependent signaling mechanisms to
alternative ones that are activated by NO. The decrease in the content of nitrite anion on the
7th day of observation may be due to the possibility of myoglobin to reduce it to NO under
conditions of ischemic damage to muscle tissue. Thus, the combination of the oxygen-storing
and nitrite-reductase ability of myoglobin can consist in providing energy systems of muscle
cells with oxygen.

Conclusions. 1. Administration of MSC leads to an increase in the levels of nitrite ion
in muscle tissue of the lower extremities under conditions of experimental ischemia, which
may indicate the importance of NO-dependent compensatory adaptation reactions in the
ischemic process.

2. One of possible ways of endothelial dysfunction correction in ischemic tissue
damage, is the activation of the nitric oxide system with following implementation of its
angioprotective, vasodilating, anticoagulant and stress-adaptive properties.
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Abstract

The implementation of the model of preventive and multimodal antinociceptive
protection of the pain syndrome associated with endodontic interventions in acute
complicated forms of carious lesions is a promising task for modern dentistry.

Key words: endodontic intervention, pain syndrome, local anesthesia, antinociceptive
protection.

Research methods.

The study involved 200 patients with acute complicated forms of carious lesions. The
stratification of the participants into 2 groups of 100 people was carried out in accordance
with the traditional approach and the antinociceptive protection technique. The traditional
approach for endodontic intervention was used in the control group (n = 100 people): local
anesthesia with articaine hydrochloride 40 mg / ml + adrenaline hydrochloride 10 pug / ml 1.7-
3.4 ml; the use of ketorolac tromethamine 10-40 per os during the first day of the
postoperative period. The developed approach was applied to the main group (n=100
genoBek): ketorolac tromethamine 30 mg in 10-20 ml of 0.9% NaCl solution iv bolus shortly
before the endodontic intervention and local anesthesia (articaine hydrochloride 40 mg / ml +
adrenaline hydrochloride 10 pg / ml 1.7-3.4 ml). The standardization of the compared groups
was achieved by ensuring the identity of the intra-group distribution of the participants in
accordance with gender and age, forms of acute carious complications, local anesthesia
techniques. The pain syndrome and the level of situational and personal anxiety were assessed
during the follow-up period.

Research result.

The developed program of antinociceptive protection for endodontic interventions is
an optimal solution of the problem due to the following functional characteristics in the form
of statistically significant advantages in comparison with the traditional approach (p <0.05): a
decrease in the level of intraoperative "stressority” by 25.8-48.14%; the actual prevention of
the development of postoperative pain syndrome of any intensity in 96% of cases; the
prevention of an increase in the level of situational anxiety due to the absence of
postoperative pain syndrome in 77% of cases.
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Abstract

The levels of soluble adhesion molecules SICAM-1 and sVCAM-1 were studied in
blood of children with diarrhea-associated hemolytic uremic syndrome (D+HUS) and in
blood of children who had previously had D+HUS (control group). We compared these
markers with some laboratory characteristics of thrombotic microangiopathy activity,
inflammation and severity of acute kidney injury. We revealed that serum concentrations of
SICAM-1 were lower and sSVCAM-1 were higher in children with acute D+HUS than in
controls. But the prognostic value of these markers still remains unclear.

Key words: hemolytic-uremic syndrome, adhesion molecules, sSICAM-1, sVCAM-1

Introduction.

Hemolytic uremic syndrome (HUS) is the most common cause of acute renal failure
in children and the reason for chronic renal replacement therapy [1]. It leads to significant
morbidity and mortality during the acute phase. Additionally, long-term renal and extra-renal
complications may occur in a substantial number of children years after the acute episode of
HUS [4]. D+HUS is an acute disease characterized by prodromal diarrhea followed by acute
renal failure, thrombocytopenia and non-immune hemolytic anemia. The most common
cause of D+HUS is enterohemorragic Escherichia coli producing Shiga toxin [1,4].
Endothelial dysfunction induced by effects of Shiga toxin has been recognized as the trigger
event in the development of D+HUS [5]. Hense, adhesion molecules as biomarkers of
endothelial activation/disfunction may be useful for assessment of risk of complications and
poor outcomes [2,3].

Patients and methods. 17 children ( 9 boys, 8 girls) aged 6-128 months (median 33
months) on 2nd-4th day after onset of D+HUS were included in the basic group and
10children (5 boys, 5 girls) of 20-78 months (median 42 months) who recovered from tHUS 6
months up to 5 years before study were included in the control group. The diagnosis of
D+HUS was confirmed by the development of acute renal injury, low platelet counts and
hemolytic anemia after prodromal hemocolitis. 3 patients with acute D+HUS had oliguria, 14
were anuric. All patients with the history o D+HUS (control group) were apparently healthy,
without any symptoms of intercurrent infections. Serum concentrations of  soluble
intracellular adhesion molecule-1 (sICAM-1) and vascular cell adhesion molecule (sVCAM-
1) were measured by enzyme-linked immunosorbent assay. Leucocyte and thrombocyte
counts, hemoglobin, creatinine, urea, LDG levels and estimated glomerular filtration rate
were determined as well.

Results.  The levels of sSICAM-1 were significantly lower and the levels of
sVCAM-1 were significantly higher in basic group than in control group (285 (227-297) vs
335(308-408) ng/ml, p=0,003 and 705 (505-1230) vs 355 (325-450) ng/ml, p=0,003,
respectively). Serum concentrations of sSVCAM-1 varied widely from 360 to 5200 ng/ml in
basic group. But we didn’t find significant differences in initial hemoglobin, LDG, levels,
leucocyte and platelet counts as well as in the duration of anuria and dialysis, in serum urea
and creatinine levels at the day of discharge when 8 patients with normal sVCAM-1 levels
(median 482, 372-565 ng/ml) were compaired with 9 patients with high sSVCAM-1 levels
(median 1230, 1085-1825 ng/ml). We also didn’t find any significant correlations of above-
mentioned data with serum concentrations of sSICAM-1 and sVCAM-1, but we revealed a
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significant positive correlation of sICAM-1 concentration with the terms of platelet
normalization (r=0,63, p<0,05).

Conclusion. Children with acute D+HUS had lower levels of sSICAM-1 and higher
levels of sSVCAM-1 than children with a history of D+HUS. This pattern of altered adhesion
molecules suggests that different endothelial regulation factors are at play. However the
prognostic value of these markers still remains unclear. Further studies are required to
determine the clinical benefit of these biomarkers in D+HUS.
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Abstract

Comprehensive daily oral hygiene is considered a key factor for periodontal diseases
prevention [4]. It is based on the use of main and auxiliary oral hygiene products [1]. Even in
the event that today’s most popular antiseptic dental solutions are used, there seems to be a
dilemma: antibacterial effects are not the same as anti-inflammatory ones [2,3].

Key words: periodontal diseases, prevention, oral rinses.

Objective: to evaluate the clinical efficiency of antiseptic oral liquid application.

Research methods:

As a therapeutic dental rinse for the oral cavity the antiseptic liquid Dentaseptin (OO0
«Celity, Voronezh) was used and studied at the Propedeutic Dentistry Department of
Voronezh State Medical University. The study involved 55 patients at the age of 20 to 55
complaining of inflammatory periodontal disorders. The patients were recommended to rinse
the oral cavity with Dentaseptin for one minute twice a day after tooth brushing, before and
after check-up examinations, during 3 weeks.

Research results:

The patients experienced an improvement in the state of the oral mucosa, which
included the elimination of tension, itching and burning. The objective data is that the gums
became thicker, the swelling disappeared, the bleeding and tension of soft tissues reduced.
The initial examination showed that 70% of patients had an unsatisfactory level of oral
hygiene. However, three-week regular application of Dentaseptin resulted in a true (p<0,001)
reduction in the mean value of the oral hygiene index. According to the survey data,
Dentaseptin possesses good organoleptic and cleansing properties, has a permanent refreshing
effect; it is easy to use. Over the research period, the check-up examinations did not reveal
any cases of Dentaseptin locally irritative and allergizing effects on the oral mucosa.
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The implementation of the complex of preventive measures with the use of antiseptic
dental liquid Dentaseptin contributed to a decrease in the clinical signs of inflammatory
periodontal diseases.
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AHHOTAIUA

[IpoBeneHo wuccnegoBaHUME aAAaNTAlMOHHOW HW3MEHYMBOCTH MPU XPOHUYECKOM
sugoMerpure (XD)— wucxomHo u Ha ¢oHe Tepammu y 390 OJKEHIIMH C pPaHHUMH
penpoAyKTUBHBIMU moTepsiMH. COIJIacCHO TOJY4YeHHBIM JIaHHBIM, CTpaThu(UKanus 1o
aJanTalMOHHOM  TMPUHAJICKHOCTH  TMO3BOJISIET  KOHCTaTUPOBAaTh  M3MEHEHHS  Ha
JIOHO30JIOTMYECKOM  ypOBHE, HMMMYHHbIE€ HapyluleHus, B TOM 4YHUCJIE, OILEHKY
UMMYHOPEAKTHBHOCTH Ja)Ke B OTCYTCTBHUE crienuduueckoit kaptuasl XO. KimroueBsie ciioBa:
XPOHUYECKHI  SHIOMETPUT, AaJalTallMOHHBIE pPEaKIUU, MAaKpPOTUIBl XPOHHUYECKOIO
sugomerpura, CKOHAP Tepanusi.

Abstract

The study of adaptive variability in chronic endometritis (CE) is the source and on the
background of therapy in 390 women with early reproductive losses.The data indicate that
stratification for adaptive accessories allows you to note changes at the prenosological level,
immune disorders, including assessment of immunoreactivity even in the absence of a
specific pattern CE.

Keywords: chronic endometritis, adaptive response, macrotype chronic endometritis,
SCENAR therapy.

[IpencraBnsier MHTEpeCc  KOMIUIEKCHOE MpeicTaBieHHe 00  aJanTaloHHOMN
M3MEHYUBOCTHU NpU X - UCXOAHO U Ha (pone Tepanuu [11,8]. [IporaocTuueckast 3Ha4MMOCTh
aJanTallMOHHBIX pEaKUUi CKIajbiBaeTcs U3 (DAKTOB, YTO TOJOXKHUTENbHAs JIMHAMHUKA
3a00JIeBaHUN COIPOBOXK/IAETCS TMEPEXOJOM U3 CTpecca B AaHTUCTPECCOPHBIE peakiuw,
OTpHIIATENIbHAS - MEPeXoJ0M B IIIyOOKHIl CTpecc, MO3BOJISAsS MPOrHO3UPOBATh JAWHAMUKY
COCTOSIHMSI Ha CyTKH-IBoe panbme [2,14,17]. HWmenHo »5TOT ¢akT BO3MOXKHOCTH
JIOHO30JIOTMYECKON TMarHOCTUKM aJalTallMOHHBIX paccTpoicTB npu XO [6,7,18] mo3Bouser
MaKCHMaJbHO pPaHO MPUOETHYTh K MaTOreHeTHYeCKH OOOCHOBaHHOMY JjeueHuto [3,15],
OJIHAKO CIIEKTpP KOMIIEHCATOPHBIX BO3MOKHOCTEM OpraHu3Ma IpU TEPANHUU PA3INIHBIX
BapHaHTOB 3a00JIEBaHUS MAJIOU3YYEH.

Pone MMMyHHOH cucCTeMbl B TeHe3e HMH(EKIMOHHO-BOCHAINUTEIBHBIX MPOLECCOB
OpraHOB PENpOAYKIUU CTaja paccMaTpuBaThCi OTHOCUTENBHO HEJaBHO, M HIOAHCHI
MMMYHOJIOTHYECKON MepecTpoiku npu XD OCTalTCd MAJIOU3YyYEHHBIMH. YJIyUHIEHUIO
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MMMYHOJMArHOCTUKH X CrocoOCTBOBANI aHAIINM3 TapaljIesiel, YKa3bIBAIOINUX HAa HAPYIICHHUE

romMeocraza - JHOO TATOJOTMYECKOW aKTUBAMM HMMMYHHBIX MEXaHHM3MOB, JIHOO
UMMYyHOJepHUINTa, 00YCIOBIMBAOIUX (GOPMUPOBAHUE Oyara XpOHUUYECKOrO BOCIHAIECHUS U
ayTOMMMYHHBIX IIPOLIECCOB. HcuepnsiBaromas uHpopManus 0 BApUAHTax

UMMYHOPEAKTUBHOCTH, OMpPEIEISIEMON MO CIEKTPY IMOPUOTPOIHBIX ayTOAHTUTEI METOJIOM
OJIN-II-TecTta mpu XpOHUYECKOM BOCIHAJIEHMM CIM3MCTOM MaTKM, OTCYTCTBYET, TOI/a Kak
ydacTue 3THX O€JIKOB B BOIPOCAaX KOHTPOJsSI 3MOpHOreHe3a, recto3a M HEBbIHALIMBAHUS
JIOKa3aHo psiioM ucciieqoBanuii [13,16,5].

B cBm3u ¢ oTtuM  ObUIa  [OCTaBlIEHA  LIENb:OLEHUTH  d((PEeKTUBHOCTH
TuQepeHIIMPOBAHHON NAaTOreHETHYECKONW Tepanuu X Ha OCHOBAaHMU aHAJHM3a XapakTepa
aJIaNTallMOHHBIX PEaKUUi U TUIIa UMMYHOPEAKTUBHOCTH.

Martepuanbl U mMetoabl. Kontunrent uccinepoBanusi - 390 KEHIMH C paHHUMHU
PENPOIYKTUBHBIMU TTOTEpsiMU. 3 Hux y 345 nmatomopdonornyecku Bepuduiuponan X0.

Brienensl rucrepockonuyeckre Makpotunsl [9,10], umeromue mopdonornyeckoe
MOJTBEPXK/IEHUE CAMOCTOSITEIbHOTO MAaTOTeHETHYECKOro BapuaHTa X3, THIepIUIacTUYECKUN
(33%), runomiactuueckuii (34,8%), cmemannsiii (32,2%). KomiuiekcHas peabuiivtaniioHHas
Tepamuss C Yy4EeTOM [aTOT€HEeTHYECKOro BapuaHTa XD H HMMYHOMOIYIUPYIOLUIUM
komroHeHTOM (CKDOHAP-tepanus, mmasmadepes, Y®O- kpoBu) BeimonHeHa y 269
nanueHTok (68,9%), nzonupoBaHHas Tepanus, BHE MaToreHeTu4ecku nuddepeHImpoBaHHOrO
noaxona, - 67 (17,2%). Ot npennokeHHbIX peaduINTalMOHHBIX MEPOIIPUATHI OTKa3anucey 54
narueHTKu (13,9%). C uenpio ycTpaHeHus: ayTouMMyHHOUM arpeccuu Hapsiay co CKOHAP-
tepanueid  [1,12bopoBkoBa,  AptudekcoBa,  Komobosa,  2009;  Xoimoroposa,
2009 ]ucnonp3oBanu Cpe/CTBa, COCTAaBJIAIOIIHE OCHOBY KOMILJIEKCHOM
NPOTHBOBOCTIAJIMUTENBHON Tepanuu (TOHOBaKIMHA, WHPOTeHan), ¢ AepuoOpo3upyrommum
JIENCTBUEM, OCYIIECTBIISLIIN dPaJUKAIIMI0 MUKPOOHOTO BO30YIUTENS MpU €ro BhisBIeHUU. Ha
BTOPOM 3Tall€ - B 3aBUCUMOCTH OT [TaTOT€HETUYECKOT0 BapraHTa X :MpHu IMIIOIIACTUYECKOM
MakpoTUIle - 3aMeCTUTeNbHAs TOpPMOHAlIlbHAs Tepamusi WM (UTOICTPOTEHBI, TPHU
TUIEPIIACTUYECKOM - A10()aCTOH, CMEIIAHHOM - HHMHOJ.

Metoabl ucc/ie0BAHMSA. KIMHUKO-CTATUCTUYECKUM aHAIN3, THCTEPOCKOMUYECKOE,
NaTOMOP(OJIOTHYECKOE UCCIIEOBaHMs (acCUpaThl U OMONTAThl SHIAOMETpPHUS), ONpeseseHUue
YPOBHS ~ SMOPHOTPONHBIX  ayToaHTuten meronoMm  «IJIM-II-recta», KOMIUIEKCHOE
MUKpOOHOJIOTHYECKOe HuccieoBaHue. Jlo Hayana Kypca Tepanuu M 1O €€ 3aBEepIICHUU B
Ma3ke nepugepuyeckoil KpoBU IOJCUMTHIBANACH JIeHKoIMTapHas (opmyia. BemonHena
OIICHKA YpPOBHS a/IalTalliy OpraHu3Ma 1mo meTtojuke ['apkaBu u coaBT.[2] ompeneneHbl THIIBI
peaxuuii: TpeanpoBku (PT), ciokoitnoii aktuBamuu (PCA), nossienHoi aktuaruu (PITA),
xponuueckoro crpecca (PXC), peakuus octporo crpecca (POC).

PesyabTaTel m o0cy:xkaeHnue. VIHTerpanbHblil KOHTPOJIb YIIPABICHUEM BOCHIAJICHHUS, B
TOM 4YHCJI€, U MPOIIECCOM pEereHepaliu, ¢ MOMOIIbI0 TOPMOHAIbHBIX, HEPBHBIX U UMMYHHBIX
¢dakTopoB [15,19] 00BsSICHAET OCYIIECTBIAEMYIO HAaMHU OLIEHKY CHUCTEMHOTO pPearupoBaHUs
npu XD Ha IpUMepe aJanTalUMOHHbIX peakiuil. OLeHKa W3MEHYMBOCTH aJalTallMOHHBIX
peaknuii yepe3 Mecsil ocie 3aBeplIeHns KOMITJIEKCHOH peabmintannoHHoil tepanuu (KPT)
nokasaina HauOonpmmii mnpupoct PCA B mpucyrcTBUE HOPMOPEAKTUBHOCTH — IPU
runormiactTuyeckoM Makpotune X9 (¢ 16,9% no 56,6%); mpu cMelmIaHHOM - €€ 4YacToTa
nocturia  68,2%. BoccraHoBieHHE HOPMOPEAKTHBHOCTH JKEHIIMH  COIMPOBOXKIATIOCH
cokpamenruem yactotel PITA u PT: npu runepnnactuueckom Makporune XO - B HOJTOpa
paza (6,7% u 26,7%, cOOTBETCTBEHHO), THnomiacTudeckom - PT - B monropa paza (c 46,7%
mo 27,7%), PITIA - Gonee uem B gaBa paza (¢ 35,1% mo 14,4%)(p<0,05). AnomanbHas
MPOAYKIMSI SMOPUOTPOIHBIX ayTOAHTUTEN OTIWYaja Psiji >KeHIuH, HecMoTps Ha KPT: mpu
runepmiactuueckom  Mmakporune X9  PIIA  perucrpupoBanach y  UeTBEpPTH €
runeppeakTuBHOCThIO (25%), PXC - B monropa pas3a pexe B CpPaBHEHUH C HCXOAHBIM
nokazatenem (¢ 42,8% 10 25%).
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[Tpu cMemanHoOM MakpoTure X3 MPU TUTIOPEAKTUBHOCTH U UCXOJHOM TPe00IIalaHuu
arpeccuBHBIX peakiuii - y 50% - POC, 33,3% - PXC, cmycts mecs HaOmonanu
Haubobyio yactoty PITA (50%), na nomto PT u PCA npuxoaunack 4eTBepTh 3MHU30,10B (110
25%). I1pu runomiacTHYecKoM MakpoTHIe X3 Ipu CHIKEHHOH MPOTyKIIMK AIMOPHOTPOITHBIX
ayTOaHTHUTEN MOJIOBUHA NanueHTok otinyanack PITA (50%), yTo nmpeBOCXOAMIO MCXOIHBIH
1oKa3arenb IpakTHuecKu B Tpu pasa (18,2%); y runeppeakTUBHBIX BO3pOCia BCTPEYaEMOCTh
snu3o0a0B PT — nmpaktuyecku B yetsbipe pasa (¢ 9,1% no 33,3%), PIIA - B nBa paza (¢ 9,1%
1o 16,7%).

N3ydyena BapmabenpbHOCTh aJanTAllMOHHBIX pPEaKIMH MO0 HCTEYEHHHM Mecslla Mocie
4aCTUYHOI'O0 BOCCTAHOBUTEIBHOIO Kypca B Koroprax ¢ X9O. HopMopeakTUBHBIE TALIUEHTKU CO
CMEIIaHHBIM MAaKpOTHUIOM XD OTIWYAINCh U30BITOUHBIM aJaNTAllHIOHHBIM PEarupoBaHUEM -
PITIA u PXC (1o 25%).

Haubonee 3HaunMbl OTKJIOHEHUS MPU TUIIEPPEAKTUBHOCTH - YBEJIMYEHHE KOJIUYECTBA
snu30a0B PXC (mpaktuuecku B nBa paza)(c 11,1% nmo 22,2%), PT (c 22,2% no 33,3%) B
CPaBHEHHHU C UCXOJHBIMU 3HAUCHUSMHU.

[Tocne kypca 4acTHUHOW pPEaOMIMTALIMOHHOM TEpamuy, HECMOTPS Ha JIOCTHIKECHUE
HOpMOpeakTUBHOCTH, yacTota PCA u PT npu runepriiactuueckom MakpoTtumne X3 oka3aiach
comoctaBuma (o 33,3%) mnpu wmcxomHo OombimieM mokazarene PT  (66,7%). YV
TUIEPPEaKTUBHBIX BO3pPOCIA YaCTOTAa HETaTUBHBIX aJaNTallMOHHBIX PEaKIHil - B TpU pasa -
PXC (33,3%) u PIIA (33,3%). B nuramuke B orcyrctBue KPT Hambonpmme n3MeHEHHS B
KOrOpTe TUIEPPEaKTUBHBIX ONpeAeNeHBI 3a cueT Bo3pactanus PIIA - mpakTuyecku B moiaTopa
paza (c 28,6% mo 37,5%) u PXC - B 1Ba pa3za (¢ 14,3% n0 25%).

CornacHO  TONyYeHHBIM  JAaHHBIM,  CTpaTHQUKAIUS 1O  aJanTalMOHHOM
IPUHAJJIEKHOCTH I03BOJISIET KOHCTAaTUPOBAaTh M3MEHEHHUS Ha JIOHO30JOIMYECKOM YpPOBHE,
MMMYHHBIC HapyIICHHs, B TOM YHCIE, OLIEHKY HMMYHOPEAKTUBHOCTH IaK€ B OTCYTCTBHE
cnenuduyeckoi KapTUHBl XO. AHATM3 QJaNTalMOHHON MNPHHAUICKHOCTH npu XO
CBUJIETENLCTBOBAI O MPeoOIaJaHUK NpPU CMEIIAHHOM U THMEePIUIACTUYECKOM MAaKpPOTHUIIAX
PT, Ouomornyeckuii CMBICI KOTOPOH - B COXpPaHCHHH TOMEOCTaza B Ipejaeiax HIDKHEH
MOJIOBUHBI 30HBI HOPMBI B YCJIOBHSIX ACHCTBUS CIaObIX, HE3HAYUTEIbHBIX Pa3Apa)kKUTENeH.
HecmoTpss Ha uMerommiics o4yar BOCHAJEHHUS, HWHTETPaIbHOE  B3aUMOJICHCTBHUE
(YHKLIMOHAIBHONH aKTUBHOCTH THUMHKO- JIUM(ATUYECKOH CHUCTeMbl M  KJIETOYHOIO
UMMYHHTETA, 3HAOKpUHHBIX kene3 u [[HC yka3piBasio Ha moBbllIeHHE Hecnenupuueckoit
PE3UCTEHTHOCTH OpraHu3Ma, OJHAKO XapakTep ee Obul maccuBHbIM. Koropram ¢ mogoOHbIM
BapMaHTOM U3MEHEHUH Ha BCEX HEpPapXUYECKHX YpPOBHAX OKasajach MpHUCyIIa
TUIEPPEaKTUBHOCTh. M30bITOUHYIO TPOAYKIIMIO 3MOPUOTPOITHBIX ayTOAHTUTEN B JINTEpaType
paccMaTpuBalOT B KOHTEKCTE B3aUMOCBSI3U ¢ ayTOMMMYHHOM HalpaBlIEHHOCThIO oTBeTa [4,5],
YTO HE NMPOTUBOPEUUT HAILUM 3aKJIFOUEHUSM.

[Ipu runomnactuyeckoM - koHctarauuss PXC Oonee deM y TpeTH MaIlMEHTOK
yKa3blBajia Ha Pe3KOe CHIKEHHE (PYHKIIMOHAIBbHOM aKTUBHOCTH BCEX CHCTEM OpraHu3Ma, 3a
uckimouenneMm cekpeunn AKTIT ¥ riarokoKOpTHKOMIOB B OTBET Ha BO3JCHCTBHE CHIBHOTO
pasapaxutens. IlpeBanupoBanue peakuuii karabosiM3Ma - UCTOIICHUS WIH OJOKUPOBAHMS
3armacoB SHEProJIalolUX CyOCTpaTOB MOATBEPKIAIOCH MMMYHOCYNpPECCHEH U NaJeHueM
Hecnenu(pUIecKoil Pe3UCTEHTHOCTH OpraHM3Ma C YXOJOM B THMIOPEaKTHBHOCTh. OleHKa
M3MEHEHUH MMMYHOPEaKTUBHOCTH B JIMHAMUKE Ha ()OHE KOMIUIEKCHON peabMIUTaIl[MOHHOM
tepanuu (KPT) nokazana 3HaunTenpHOE BO3pacTaHUE HOPMOPEAKTUBHOCTH K 7-M CyTKaMm IpH
TUTIEPIUTACTHYECKOM MakpoTtune X - Oosiee yeM B Tpu pasa (¢ 21,9% mo 72,3%). Yacrora
QHOMAQJIBHOM TPOAYKIMH SMOPUOTPOIHBIX AyTOAHTUTEN 3HAYUTEIBHO COKPAaTHWINChH -
MPaKTUYECKH B JIBa pasza MmpH runopeakTuBHOCTH (¢ 23,7% mo 10,9%)(p<0,05) u 6onee yem B
TPHU pasa - IpU TUIEepPEeaKTUBHOM OTBETE MMMYHHOM cuctemsl (¢ 54,4% no 16,8%).

[To ucTedyennn mecsia mocjae OKOHYAHUS BOCCTAHOBHUTENBHOTO Kypca HaOII0Jaloch
JanbpHeIee COKpalieHne KOJMYecTBa THIepPEeakTUBHBIX MAallMEHTOK - Oojiee YeM B YeThIpe
pa3a (c 54,4% no 12,9%).
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Haubonbiiee cokpaiieHre 4acTOThl aHOMAIbHOW MMMYHOPEAKTUBHOCTU OIPENIEICHO
JUISl TUTIEPPEAaKTUBHBIX NAIIMEHTOK CO CMEUIaHHbIM MakpoTunoM XJ: ¢ 39,6% o 16,2% x 7-
My JTHIO U IOCTHUTJIO OoJiee yeM TPeXKpaTHOM pa3HMIIbI 10 ucTeueHuu mecsia (10 12,1%).

KonnyecTBO HOpPMOpEaKTHBHBIX MAIlMEHTOK B JaHHOM KOropTre BO3POCIIO
pakTH4ecKku B Tpu pasa (¢ 24,3% no 67,7%) x 7-M cyTkam, CIyCTs Mecsl UX YUCICHHOCTh
nocturia 70,7%.

AHanoruyHas TEHICHIMS OIpe/eieHa MPU CHUKEHHON MPOIYKIIMH SMOPHOTPOIHBIX
ayTOAHTUTEN - KOJIMYECTBO MAIIMEHTOK COKPATUIIOCH BABOE - ¢ 36% 10 16,2% k 7-M cyTkam
(p<0,05) 1 mpakTHYeCKH HE U3MEHUIIOCH N0 ucteuenuu mecsna (17,2%)(p<0,05).

[IpencraBUTENBHAIBI C TUIOIUIACTUYECKUM BapuaHTOM X3 U TUIOPEAKTHUBHBIM
TUTIOM UMMYHHOM CHCTEMBI OTJIWYAINCh HAMOOJBINCH TUHAMHUKOMN moka3arens - ¢ 54,2% ux
YUCJIIEHHOCTh cOoKpatuiack A0 14,4% wuepe3 nemento (p<0,05), uwepe3 mecsan - no 10,8%
(p<0,05), moareepxaas 3PpGHEeKTUBHOCTh PEAOUIUTAIMOHHON Tepanuu. MeHee 3HaYUTEbHBI
U3MEHCHUST B KOTOPTE THUINEPPEAKTUBHBIX TNAIMEHTOK - WX KOJHMYECTBO CHU3WIOCH
pakTUYeCKH B JBa pasa (¢ 25,8% mo 14,4%-13,5%).

[IpupocT HOPMOPEAKTUBHOCTH OKa3ajCsi HWJCHTUYEH I[IOKa3aTesisiIM B OCTaJbHBIX
KOTOpTax - MpaKkTu4ecku B TpH pasa (¢ 20% mo 75,7%).

3akioyenune. CornacHO TOJNYYCHHBIM JIAHHBIM, TNPO(HUIAKTHKA PEIUINBOB
XPOHUYECKOTO DH/IOMETPUTA, COXPAHEHUS M BOCCTAHOBIICHUS PEMPOIYKTUBHOIO MOTEHI[MANA
KEHIIIMH C pPAHHUMHU PENpOAYKTUBHBIMU IOTEPSIMU B aHAMHE3€ 3aKI0YacTcs Kak B
KOPPEKLIUU COCTOSIHUS UMMYHHOU CHCTEMBI C YYETOM PEaKTUBHOCTH, TaK U OMOCPEIyEeMbIX
€10 aJanTalMOHHO-TOMEOCTATHYECKUX peaknuid. Bo3pacranue (QyHKIIMOHATBHBIX pPE3EPBOB
OpraHu3Ma Ha [pUMepe BOCCTAHOBJICHHUS HMMYHOPEAKTUBHOCTH  MOJTBEPKIACT
HE00X0UMOCTh U PEPEHITUPOBAHHOTO MMOAX0/1a K JICUCHHIO MMATOTCHETHYESCKUX BapUAHTOB
XD.
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OnHOM M3 aKTyalbHBIX TPOOJIEeM COBPEMEHHON O(TaIbMOIOTHUU SBISETCS MpodiiemMa
JI€YCHHUsI THOMHBIX SI3B POTOBHUIIbI, YTO CBA3aHO C POCTOM YacTOThl JAHHOH NaTOJIOTUU U
0c000# TSHKECTBIO TEYCHHs 3a00JIeBaHUS, MPUBOJAAIICTO K 3HAYUTEIBHOMY CHUKCHHUIO
3peHus, a HepeaKOo U K Tubenu riasa [1,2,3,4].

TpynHocTH eyeHus s13B pOrOBUILIbI B 3HAYMTEIBHOI CTENIEHU CBA3aHBI U C TEM, YTO B
30-44,8% ciryqaeB He yaaeTcs BBIICIUTH BO30YIUTEINS 3a00ICBaHUS, U JICUCHUE ITPOBOTUTCS
AMITUPHYECKH, C YyIETOM KIIMHUYECKOH KapTHHBI.

HeynoBneTBopeHHOCTh pe3yibTaTaMyd TPaJULUOHHON (hapMaKoTepanuu, BbICOKAs
4acTOTa pPAa3BUTHS OCJIOKHEHUN OOYCIIOBIMBAIOT MOMCK M Pa3pabOTKy HOBBIX METOJIOB
JIEYEHUS 3B POTOBUIIBL.

Henbo mucciaenoBaHusi SBISUIOCH HW3YYEHUE  BIMSHHS ~ MECTHOTO BBEJECHUS
CYCIIEH3UM ayTOJOTUYHBIX MOHOHYKJIEAPOB KPOBHM Ha TEUEHHUE DKCIIEPU-MEHTAIBHOM SI3BBI
POTOBHIIBI.

Marepuanbl U MeToAbl HccaeaoBaHusA. Pabora BbimonHeHa Ha 13 MOJI0BO3pENBIX
KpOJIMKax - albOMHOCax HoBo3enaHjackol quHuu (New Zeeland) camiiax maccoil He MeHee
2 kr u3 nutoMHuKa TexHonoruueckoro meHtpa AHT. TI'HoiiHylo 3By pPOTrOBHIIBI
Bocmpou3BoAuan 1o Meroauke H. A. AxamoBoii ¢ coast. (1999). Ilocne nHCTANIAIIMOHHON
anecresun 0,5 % pacTBOpoM JIMJOKaMHa B LIEHTPAJIBHBIA  OTHEI  POrOBMIIBI
MHTpacTpoMaibHO BBOAWIAM 1O 0,1 MJI H30TO-HUYECKOTO pacTBOpa XJOpuAa HaTpus,
coJiepskaniero KynsTypy Ps. aeruginoza ( 2 mupa. MukpoOHbIx Ten Ha 1,0 mi).

B 3aBucumoctu ot crioco6a jgedeHus: ObUTH BBIAEIEHBI 3 TPYIIIbI )KUBOTHBIX:

— DKCIEpUMEHTaJIbHYI0 1 (n=5), KOTOPBIM € MHCTWJUISALUSAMU PacTBOPA LUIPO-
nera (2 pasa B CyTKH), B IepeaHIO Kamepy riaza BHocwian mo 0,01 mu
CYCIIEH3MM ayTOJIOTMYHBIX MOHOHYKJIEAPOB KPOBH;

— OKCIIEPUMEHTAIbHYI0 2 (n=5), »XUBOTHBIM KOTOPOM MHCTaJITUPOBAIN
pacTBop nunposiera 6 pas B CyTKH;

— KOHTPOJIbHYIO rpynny (n=3), >KMBOTHbIE KOTOPOW HE MOJy4yalld KaKoro-iubdo
JICYEHUS.
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W3BecTHO, 4TO OnTHMaabHast pabodasi KOHIICHTPALMs MOHOHYKJIEAPOB JTOJKHA OBITh
He MeHee 2x106/min cycnien3uu [5]. IMEHHO 3Ty KOHIEHTPAIMIO KJIETOK MBI HCIIOJIb30BaIN
[P JICYCHUHU SKCTIEPHUMEHTAILHON S3BBI POTOBHIIBI B HACTOSIIIEM HCCIIEIOBAHUU.

IMosryyenne cycnmeH3MM MOHOHYKJIeapoB, coiepxkameii 2x106 kiaerok B MJI
o0bema:

o JIeHKOorpaMMe KpOBU >KHBOTHOTO  ONPEACTSUIM YHCICHHOCTH ITyJla MOHOHYK-JIEapOB
(IUMQOIMTOB ¥ MOHOITUTOB) M BBIUMCISUIM HEOOXOMUMBIA sl 3a0opa 0O0bEM KPOBH IO
dbopmyre:

2,0 x10° /M x 1,0 mn
V = meemmeeme oo (mu1)
N x10° /Mo

['ne: V- onpenensiemblii 00beM kpoBu (Mi1), N — 00I11ast YHCICHHOCTh MOHOHYKJICAPOB KPOBHU
(x106/ml), 2,0x16 — HE0OXO0aMMAasE YUCICHHOCTh MOHOHYKIEapoB (x106/ml)

B cooTBeTcTBUY € 3THM U3 KpaeBoil BEHBI yXa KOJHMKa 3a0paiu oT 3 0 5 MJI KPOBH.

KuBoTHBIX oOcnenoBanu exenHeBHO. JleueHWe HayMHANU Ha 3-H CYTKH IOCIe
UH(HUIMPOBAHUS POTOBHILIBI U PA3BUTHUS HKCCYAATUBHO-JIECTPYKTUBHOTO BOCIIA-JICHUSI.

[Tonmy4yeHHbIC JaHHBIE MAaTEMAaTHYECKA OOpaOOTaHBI MPU MOMOIIM TporpaMmmbl SPSS
(statistic).

Pe3ysbTaThl Hecae10BaHMSA.

HccnenoBanusi moka3ajid BBICOKYIO TEPalleBTHUYECKYIO 3(P(GEKTUBHOCTh BBEICHHS B
CXeMY JICUEHHsSI KCTIEPUMEHTAILHON SI3BBI POTOBUIIBI Y KPOJIUKOB CYCIICH3HH ayTOJOTHYHBIX
MOHOHYKJICAPOB KpOBHU. Pe3yibTaThl JieueHUsl MpUBEICHBI B Tabmuie (tad.l), u3 koropou
BUHO, YTO B IPYIIIE KPOJIUKOB, MOJYYaBIIUX COUYCTAHHOE JICUCHHE aHTHOMOTUKOM O(TaBUKC
U CyCIIEH3WMEeH MOHOHYKJICAPOB OYHIIEHHE TKAHW POTOBUIIBI OT HEKPOTHYECKHX MAacC H €€
SMUTENIHM3AIMS POUCXOIAT B 1,5- 2 pasza ObicTpee MO CPaBHEHUIO C TPYIIOW YKUBOTHBIX,
MOJTYyYaBIIUX JICYCHUE TOIBKO aHTHOMOTHKOM.

Tabauya.
Knunngeckue nposiBieHUs [ pynmibl AHBOTHbIX

1-s rpynma 2-s rpynna 3-s rpynmna

Dnurenusanus HAa4ajo 5,6+0,16* 7,2+0,15* 3,7+0,15*
SI3BbI POTOBULIBI 3aBEpIICHHE 11,0+0,16* 12,1+0,16* 6,2+0,17*
PaccaceiBanue HAa4ajo 5,1+0,17* 6,8+0,15* 2,9+/-0,16*
HHPUIBTpaTA 3aBepIICHNUE 8,5+0,16* 9,2+0,17* 5,2+0,15*
KynmposaHre BoCAIIMTETFHOTO TIpoIIecca 14,5+0,16* 15,5+0,16* 8,2+0,17*

Ipumeuanue: * - p<0,05.

Takum o00pa3oMm, Ha SKCIEPUMEHTATBHOM MOJAENU THOWHOW SI3BBI POTOBUIBI Y
KPOJIMKOB pa3paboTaH METOJ| JIOKAJbHOTO NPUMEHEHUS AayTOJIOTHYHBIX MOHOHYKJIEapOB
KpPOBH. Y CTaHOBIIEHO, YTO Ha (hOHE MPUMEHEHUS ayTOJIOTMYHBIX MOHOHYKIIEAPOB KPOBH MPHU
S3BaX POTOBHIIBI y KPOJMKOB HOBO3EIAHACKOM TMOPOJALI  3HAYUTEIHHO YMEHBIIACTCS
MPOJIOJKUTENIBHOCTh W BBIPQXKEHHOCTh BOCHAJICHMS, a TaKK€ YCKOPSETCS O4YMILECHHE
SI3BEHHOTO JeeKTa OT HEKPOTUUECKUX MAcC, CIIOCOOCTBYET OBICTPON CMEHE KJIETOUYHBIX (a3
B OYare BOCHAJIEHUS U aKTUBU3UPYET MPOIIECC pEreHepaliy NOBPEKICHHOW POTOBULIBI.
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SECTION VI. VETERINARY MEDICINE
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Abstract

In the article authors gave the short characteristic of history of emergence of illness in
the Republic of Tajikistan, pest of small ruminants virus drift sources, presumably with sick
animals from the neighboring Afghanistan are defined. It is noticed that as a result of the
events for fight against pest of small ruminants held in the Republic it was succeeded to
reduce significantly incidence of illness during the period from 2012 to 2016.

Source of a drift of the pest of small ruminants virus and the cause of epizooty in the
territory of the Republic of Tajikistan most likely the infected animals from Afghanistan
were. Factors of distribution of the agent of pest of small ruminants in the republic is the
distant-pasture livestock production. Maintenance and expansion of a nosological area of
ilness are influenced noticeably also by seasonality of implication of illness as during a rainy
season (February-March) and in droughty the periods (June-October) the number of episodes
of illness increases.

The measures of fight against pest of small ruminants taken in the Republic of
Tajikistan during the period since 2005 till present, including the organization of planned use
of winter and summer pastures, holding disinfection measures in the infection centers, well-
timed isolation of animals, sick and suspicious on a disease, explanatory work with the
population, preventive immunization of an acquisitive livestock of sheep, significantly
reduced incidence of this illness.

Keywords: pest of small cattle, antiepizootic actions, virus of pest of small ruminant,
illness spread, immunization

The pest of small ruminants is a high contagious virus disease of sheep and goats,
passing acutely and subacutely, involving fever, canker of tunica mucosa of mouth and
schneiderian membrane, conjunctions, hemmoragic damage of lymphoid systemand
progression of pneumonia. The agent of pest of small ruminant is RNA- viruses containing
Paramyxovirus, morbillivirus species, according to OOIE classification the pest of small
ruminants is on the list of dangerous diseases, people do not become infected by the pest of
small ruminants [1,2].

Domestic and also wild goats and sheep are amenable to the pest of small ruminants.
What is more, goats become ill more often and harder than sheep. The most amenable animals
to this disease are West African dwarf goats and some hybrid breeds of these animals. Kids
and lambs, because of incipient immunity, show high sensitivity to the virus of pest of small



General question of world science - 63—

ruminants. Amenability to the disease also depends on the keeping and feeding conditions,
physiological state (pregnancy of ewe and others), presence of obvious and latent signs of
manifestation [3-4,10]. Besides the above mentioned animal species, mountain goats,
gazelles, chamois, laristan goats are amenable to this mobile virus infection, the disease can
be followed by death. During the experimental infection the disease of saigas, mountain goats,
oryxes, gazelles, Cameroon goats and American white tail deer were noticed. So Hamdy F.M.
et Dardiri A.H. (1976) infected intrstrain at a doze of 104”0 tissue cytopthic dose and one was
left for the contact. Similarly the infection of deer was conducted by strain “Nigeria”. Two
deer died of clinical picture of pest of small ruminants, but the recovered animals had 1 all
test of blood serum specific antibodies to the viruses if this disease [11]. The agents of pest of
mall animals are both ill and infected animals, that are in incubation period of disease. Virus
isolates with all excreta and secreta from the organisms of all animals. Aerogenic way of
pathogen transmission is the main way, but besides contact and alimentary ways are possible.
[8-9,12-19]. As virus of the pest of small ruminants is unstable in outside environment, the
pathogen transmission is conducted at the contact between ill and amenable animals.

The official name of disease is pest of small ruminants was given in 1980 at
International Symposium (Jabadan, Nigeria) where on the ground of accumulated data on
immunobiological properties of the agent and research ovirus genome of pest of small
ruminants was separated into special nosological group of Morbillibirus species and further it
was classified by MKTV[5-7]. In 2004 there were 34 countries unfortunate on pest of small
ruminants in the world, but to 2014 the number of such countries with this disease was 55
including Eurasia, there were 20.

The research goal was he study of epizootological situation on pet of small ruminants
in the territory of districts and regions of the Republic of Tajikistan from 2012 to 2016.

Research targets and methods

The study of epizootology of pest of small ruminants in the Republic of Tajikistan was
conducted using accountancy data of veterinary health centres at the struggle against animal
diseases in districts and regions and according to veterinary expeditions.

Research results

During the period from 1995 till 2005 in the Republic mass mortality of sheep and
goats of unknown disease was observed. Herewith mortality among young and adult animals
reached 50 % depending on the region and season.

First in the Republic of Tajikistan the pest of small ruminants officially was registered
in 2005,0n the results of research of blood serum of ill and recovered animals. In separate
flocks a high level of antibodies in EIA (from 1:50 to 1:3200) it was discovered at 80% of
animals. At first disease was registered in south regions of Republic, closely bordering with
Islamic Republic of Afganistan. Such stock- rainig districts as Jillikul, Kobodiyen, Pyandzh,
Vose, Hamadoni, Vahsh and RRS were losing hundreds of animals among sheep and goats,
mortality among young and adult animals was from 20 % to 50 % .

During conducting clinical, epizootological and laboratory researches it was
established that the reasons of disease and animal mortality in the virus of pest of small
ruminants.

Then the disease with similar clinical and pathologicoanatomic features was registered
in north regions of RRS (Aini, Rasht, Vakhdat).

Analyzing epizootological situation in the Republic of Tajikistan by pest of small
ruminants it must be noted that the important factor of spread of agent of pest of small
ruminants in the Republic is distant pasture cattle tending, when raking animals, mass
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gathering of animals and also expanding and more intensive trading relations between regions
are noted. On maintenance and expanding of nosological area of disease seasonality of
disease influences the disease, as during the rains(February-March) and in drought seasons
(June-October) the number of episodes increases.

The results of study of epizootological situation on the pest of small ruminants in the
territory of districts and regions of the Republic of Tajikistan in the period from 2012 to 2016
are shown in Table 1.

As we can see from the table , the pest of small ruminants obtained a wide circulation
in the territory of the Republic, otherwise the tendency to the reduction of epizootological
tension on this disease is noticeablein a period under study. To begin with the positive
dynamics oof pest of small ruminants is connected with intensification of activities against the
disease in the whole territory of the Republic. Organization of planned usage of winter and
summer pastures, conduction of disinfecting measures in center of infection, on-time isolation
of ill and suspicious on disease animals, explanatory work with population and also
prophylaxis immunization of amenable livestock of sheep and goats.

Table 1.
Spread of pest of small ruminants in the Republic of Tajikistan in 2012-2016
. - Number of episodes by year
Regions and districts 2012 2013 2014 2015 2016
Khatlonskaya region 5 5 3 2 2
Djilikulskiy district 2 2 2 2 1
Kabodiyanskiy district 1 1 - - -
Pyandjskiy distarict 1 1 1 - -
Vakhshkiy district 1 1 1 1 -
RRS 2 2 2 2 2
Rashtskiy district 1 1 1 1 1
Sh. Vakhdat 1 - - - -
Kulyabskaya zone 2 2 2 2 1
Voseyskiy district 1 1 1 1 -
A. Khamedoni district 1 1 1 1 1
Sugdskaya region 1 1 1 - -
Ayninskiy district 1 1 1 - -
Total 20 19 16 12 8
Conclusion

The agent of pest of small ruminants and reason on emergence of epizooty in the
territory of the Republic of Tajikistan were infected animals from Afghanistan.

The basis of prophylaxis of pest of small ruminants is prevention of importation of
animal diseases from unfortunate countries with infected animals. For this reason the
immunobend is created at a depth of administrative region (at least 30 km) by yearly planned
immunization of everybody who is in the zone of livestock of small cattle. In the face of
direct threat of emergence of pest of small ruminants special committees at the struggle
against this disease are created. They determine the list of necessary work on prediction of
spread and liquidation of disease on case of its importation, the control of their fulfillment in
epizootic centre, unfortunate places and troublesome zones. During the organization of
antiplague measures the territory of epizootic center, unfortunate center and troublesome
zones on pest of small ruminants must be clearly marked for sequestration and prevention of
its spread according to the requirements of veterinary laws and recommendations of OIE on
plague of cattle, that are put into these documents. The pratic is conducted at the end of 21
days since death or slaughter of the last ill animals in unfortunate center with the complex of
veterinary sanitary measures and liquidation of center of infection.
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Efforts to crack down on pest of small ruminants which were done in Tajikistan since
2005 till the present days including organizational, veterinary sanitary and preventive
measures, including conduction of vaccination of livestock of sheep and goats against pest of
small ruminants in boundary zones, reduced essentially the incidence of this disease. The
basis of preventive measures and warning of pest of small ruminants is prevention of
importation of disease agent from unfortunate husbandry and territories with infected animals.
The procurement of fodder must be done in safe territories without pest of small ruminants.
During pasture seasons animals must be pastured at separate places of pastures with isolated
water and pasture, not allowing the mixture with other groups and kinds of animals.
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SECTION VII. BIOLOGY
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AHHOTAUA

[IpoBeneHo wuccnenoBanue MOpPGO-OMOTOTHIECKUX JACKOPATHBHBIX IPU3HAKOB,
MIOCEBHBIX CBOWCTB M KOMILJIEKCA apOMaTHYECKHX BEUIECTB METYHUU THOPUIAHON; CO3JaHbI
dbopMbl U cTaOWIbHBIE MOMYJSIIUM METYyHWH, OOJaJarlue KOMILIEKCOM JIeKOPaTUBHO-
[EHHBIX MPU3HAKOB U SPKOM OKPACKOW IBETKOB C IEJIbI0 MCIOJIb30BAHUS B JIEKOPATHBHOM
[[BETOBOJICTBE ¥ JIAHAMA()THOM TU3alHE.

KuiloueBble cjioBa: TeTyHUs, JEKOPATUBHO-IIEHHBIE MPU3HAKH, OKpacka BEHYMKA,
apoOMaTHUYECKHE BEIIECTBA, IEKOPATUBHOE IIBETOBOACTBO, JIAHAIIA(THEIN THU3aiH

Abstract

The morpho-biological decorative features, sowing properties and a complex of
aromatic substances of petunia were investigated; forms and stable populations of petunias
have been created, possessing a complex of decorative-valuable features and brightly colored
flowers for the purpose of use in decorative floriculture and landscape design.

Keywords: petunia, decorative and valuable signs, corolla coloring, aromatic
substances, decorative floriculture, landscape design

Ilerynust rubpunnas (Petunia hybrida) cemeiictBa IlacnénoBsle (Solanaceae)
ABJIAETCS SIPKUM IIPEICTAaBUTEIIEM MHOTOYMCIEHHOW TIPYNIbl JEKOPAaTUBHBIX PAaCTEHUH,
HIMPOKO PACHPOCTPAHEHHBIX B POCCUICKOM  CaJOBOJCTBE, HCIOJB3YEMBIM B KAaueCTBE
OJTHOJIETHUKA B IIBETOYHOM M JaHAmA(QTHOM nau3aifHe aAns oopmieHus KIymO, pabartok,
O6anmkoHoB u ap. IletyHuss o6iagaer KOMIUIEKCOM J€KOPATUBHO-LIEHHBIX IMPU3HAKOB,
IIPUBJIEKATEIBHBIX JJI1 LBETOBOJOB: KPYNHBIMM pa3MEpaMU BEHUYMKAa W Pa3JIMYHOM €ro
OKpAacKoi, apoMaToM, MpPOAOJDKUTEIBHOCTbIO M OOMJIBHOCTBIO IIBETE€HHS, OTHOCHUTEIbHOMN
HETpeOOBATEIBHOCTHIO K YCIIOBHUSM BBIPAIIMBAHUS M JPYTUMH CBOMCTBaMHU.

JUig monydeHus OpUTMHAIbHBIX MEPCHEKTUBHBIX (OPM METYHHUH C KOMIIAKTHBIM
rabuTycoM ¢ LENbI0 HUCIOJB30BaHUS B JaHAWA(THOM [W3aiiHE NpPOBEAEH MOHUTOPUHT
KOJUIEKIIUYM TIETYHUM MHCTUTYTA U CEJIEKIMs HOBBIX (GopM M momynauuid [1], oOnamaromumx
PAIOM LEHHBIX TPU3HAKOB U OCOOEHHOCTEH: KOMIIAKTHOCTBIO, MHOI'OLIBETKOBOCTBIO,
MPOJOKUTEIbHBIM I[IBETEHHEM, apOMaToM, YCTOMYMBOCTBIO K 3acyXxe, pa3HooOpasuem
OKpacCKM BEHYMKA, XOPOLIEH CEMEHHON NPOYKTUBHOCTBIO.

Hayunble uccnenoBanus NpoBOININ Ha CEJIEKIIMOHHO-OMBITHOM y4acTKE UHCTUTYTA C
UCIIOJIb30BAaHUEM  aJanTHUPOBAHHOW A NeTyHuHM  «MEeTOAMKH  CeJIeKIMOHHO-
CEMEHOBOAYECKHUX paboT 1Mo Tabaky u Maxopke» [2].

Paccagy mneryHuMM BbICR)XMBAJIM OTICJIBbHBIMU H30JMPOBAHHBIMU MOMYJSALUIMU,
OJTHOPOJIHBIMH TI0 OKpacke BeHYMKa (PO30BOM, CHUpPEHEBOW, OOPAOBOW, MapTaHIICBOM,
¢uoneroBoit, Oenoit), mo 25-30 pacrenuit B Kaxaod. IlpocTpaHcTBeHHas uU3OIALUA
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obOecrieunBalia 4epeOBAaHUE KAXKIOTO Psiia MEeTYHUU C TPEMS-YETHIPbMS PSJaMU BBICOKHX
kynuc (120-170 cm) u3 pacrenuil Tabaka A NPEAOTBPALICHUS MEPEONBUICHUSI PACTCHUN C
pa3HOM OKPACKOW BEHYHKA.

OxpacKy BEHUMKOB IIETYHUU OIPENEISUIN BU3YAJIbHO, C UCIIOJIb30BAaHUEM BPEMEHHOM
MIKaJbl, Pa3paboOTaHHON MO (EHOTHUNUYECKHM [aHHBIM H3y4aeMblX (opM U THOPHIOB.
Komruiekc apoMaTuyecKux BEIIeCTB NETYHUU ONPEAEIISIM METOI0M Ta30BOM Xpomarorpaduu
Ha nipudope «Kpuctamm 2000 M» ¢ mIaMeHHO-HOHU3AIMOHHBIM JeTeKkTopoM [3]. [lanHbIe
y4€TOB M HW3MEPEHHH 00pabdaThiBalM METOJaMH OHOJIOTMYECKOW CTaTUCTUKU [4]
COBPEMEHHOM KOMITBIOTEPHON TEXHUKHU U TIporpammbl Microsoft Excel.

[ToTroMcTBO nyumux ¢GopM METYHUH OLEHUBAIM MO KOMILUIEKCY MPU3HAKOB: OKpacKe
BEHYHMKA W TMbUIBLIBI, HAJIMYUIO apoMaTa, KOJIMYECTBY MOOETrOB Ha PACTEHUHU, KOJIMYECTBY
OJIHOBPEMEHHO PAaCKPBITHIX LIBETKOB M 0O0IEMYy KOJIHYECTBY I[BETKOB 3a CE30H BEreTalllH,
CEMEHHOU MPOIYKTUBHOCTU U JPYruM. [IpoBOMMIN THUMHM3AIUIO U CEIEKIUOHHYIO OIICHKY
MOMYJISIIUMA eTYHUU, OTOOp JIydIIuX (OpM U JTHMHHIA, OIIEHKY YCTOHYMBOCTH K OOJIE3HSIM.

B ycnoBusix BbIpamuBaHus 0€3 HCKYCCTBEHHOTO IOJHMBA Ha AKCIEPUMEHTaIbHO-
ONBITHOM YYaCTKE MHCTUTYTa PAacTeHUs IMETyHUM 0€3 BUAMMBIX HU3MEHEHUH INEePEHOCUIIH
JKapy U 3acyXy JIETHErO C€30Ha B TEUEHUE OJHOIO-/IBYX MECSIIEB.

B pesynbrare nmATWIETHEH — CEIEKIMOHHO-TEHETHYECKOW OLEHKM IMOTOMCTBA
NEPCIEKTUBHBIX MHOTOI[BETKOBBIX ()OPM METYHHH C OPUTHHAIBHON OKPACKOH I[BETKA MIECTH
OKpacoK (pO30BOH, CHPEHEBOH, OOPIOBOI, MapraHIeBOM, (UOJECTOBOW, OEJOW) MPOBEICHO
MOp(O-OHOIOTHYECKOE OINMUCAaHWE JYYIIUX PpACTEHHH C KOMIUIEKCOM JIeKOPATUBHBIX
NPU3HAKOB, KOMIIAKTHBIM TaOWTyCOM M MHOTOIBETKOBOCTBIO H cAelaHo okono 600
MHAMBUYaJIbHBIX OTOOPOB.

BrigenenHbie M3 MCXOMHBIX MOMYJSIIHA (OPMBI TIETYHUU SBISUINCH THOPUTHBIMU,
IPEUMYIIECTBEHHO MHOT'OI[BETKOBBIMU, KOMITAKTHBIMU WJIM IOJyaMIEIbHbBIMU, C BEHYUKOM
HEOOJIBIIIOTO W CpeaHero pasmepoB - 4,5-5,5 cm, mnuHoN nBetouHoi TpyOku 3,0-3,5 cwm.
KonnuecTBo moGeroB nepBoro mopsijaka y pacTeHuil 0ObIYHO BapbUpPOBATIO OT 5 10 12 mTyK,
BTOpOro nopsaka - ot 11-12 no 25-55 wryk; qnuHa ux - ot 30 no 60 cM; AuameTp Kycrta - OT
30 1o 45 cM; KOJIMYECTBO LIBETKOB 32 BereTalmoHHbIi nepuoa - ot 150 no 500-600 mTyk.

Jlns mepeceBa W OLEHKH IMOTOMCTBAa OTOMpAly JIYYIlIU€ OPUTHHAIBHBIE (DOPMBI,
VUUTHIBas HECKOJbKO Hamboliee 3HAUMMBIX JIEKOPATHBHBIX MPH3HAKOB, HaMpuMep,
MOBBIIIEHHYI0O MHOTOLBETKOBOCTb, YKOPOYEHHBIE MEXI0Y3JIMsA, OUAaMETp LBETKAa BBIIIE
CPEIHEro 3Ha4YeHHs, HEOOBIYHYIO OKpPAacKy BEHUYMKa M €€ W3MEHYMBOCTb B OHTOICHE3E,
KOHCTAHTHOCTH B Py TOKOJEHUH, U JIp.

YcraHoBieHO, uTO Haubojee CTa0WJIBHBIMH M OJHOPOJHBIMH MO  MOpPQO-
OMOJIOTHYECKMM TpU3HAaKaM ObLIM MOMyJsAIuM ¢ Oesnoil M MapraHieBo-(HOJETOBON
OKpacKOl BEHYHKa.

deHoornueckre HaOMIOCHHS MOKa3adl HAIWYUE y METYHUU CO CBETJIO-CUPEHEBOMN
OKpacKol BEHUMKa (UOJETOBO-OKPALICHHBIX OYTOHOB, @ Yy PO30BO-IIBETKOBBIX — TEMHO-
O6opnoBbix OyTOHOB. bopaoBo-1iBeTKOBbIE (OPMBI OBLIM BBIJECNIEHB W3 MOMYJISLMHA C
MapraHieBOM OKpacKoM BEHYHKa, a CBETJIO-PO30BbIE — U3 MOMYJISALUI C PO30BOM U CBETIO-
CHUPEHEBOM OKpackoi. B momynsanusx po30BO-IIBETKOBBIX NMETYHUH BBISBICHO PaCUICIUICHHE:
pacTeHUs ¢ PO30BBIM BEHYMKOM CBETJIBIX M TEMHBIX OTTEHKOB M C PA3HO OKPAILIEHHBIM 3€BOM.
CpenHee KOJIMYECTBO OJHOBPEMEHHO PACKpPBITHIX IBETKOB M OyTOHOB Yy pa3HbIX (popm
NeTyHUH OBLIO pa3iuyHbIM: (hHosIeTOBOM - 18-20 nBETKOB; PO30BOI cO CBETIBIM 3eBoM — 30-
32 nBeTKa; ApKO-po30BoOi — 22; Oesoi ¢ 3ereHOoN KaliMol — 24; MapraHieBO-CUPEHEBOU —
17; 6opmoBo-kpacHoit — 16.



General question of world science - 69—

Jlnst mepeceBa U OILIGHKH BTOPOTO MOKOJEHHs Obuto oroOpano 6omnee 100 pactenwmii,
OTJIMYAIOMIMUXCS MOP(OIOTHYECKMMU W Pa3MEPHBIMH MOAM(UKALMAMU KyCTa, OKpPacKou
IBUIPHUKOB M TBUIBIBI, C Pa3HOOOpa3HOW OKpPacKOW BEHYMKAa OCHOBHBIX M MEPEXOIHBIX
TOHOB: PO30BOWM U SIPKO-PO30BOM pa3HBIX OTTEHKOB, MaJKEHTa-pO30BOH,  OOpI0BOii,
MapraHieBoi u (pUOJIETOBON pa3HBIX OTTEHKOB, XUMEPHOH Oeno-(proseToBoii.

KycroBbie hopmbr nmerynun, 30-45 ¢cM BBICOTOM, ¢ YUTMHEHHBIMHU WJIH YKOPOUYCHHBIMU
noberamu, OB 0OJIee YCTOMYMBBI K TOJIETAaHUIO TIPU HEOJAroNmpUATHBIX (PaKkTopax Cpenpbl,
JOKJIE U BETpE.

B nonynauusx meTyHMM OTMEYEHbI HECKOJIBKO PAa3IMYHBIX KOHpuUryparuii Gopmbl
BEHYHKA, a TAKXKE Pa3JInYMsl 10 MACCOBOCTH U MPOJIOJIKUTEIIbHOCTH LIBETEHUSI.

[letryHus -  MEpPEeKPECTHOOMBUIAIONIEECS pPAacTEHUE, I03TOMY Ui MOJY4YEeHHUS
(beHOTUITNYECKH OJHOPOAHOIO MM TOMO3UTOTHOTO MOTOMCTBA MPOBEICHO HCKYCCTBEHHOE
camoornbiieHue aydmux Gopm B (aze pacmyckanus nepBboix 10-20 mBETKOB. YCTaHOBIICHO,
YTO MPOAYKTUBHOCTh HCKYCCTBEHHOI'O OIbUICHHS ObUIa pPa3IMYHOW Yy pasHbIX pPAaCTEHUM
NETYHUHU, YTO 3aBHCENI0 OT MOTOJHBIX M TEMIEPATypHBIX YCIOBHM, Pa3BUTOCTU MECTHKA,
HaJIM4YUS JIOCTATOYHOIO KOJMYECTBA MbUIbLBI B MBUIBHUKAX JaHHOIO  pPacTEHUS.
3aBs3bIBAEMOCTh CEMEHHBIX KOPOOOUEK y pa3HbIX pacTeHHil Bappupoaia oT 15 no 100%.
BoisicHeHo, 4TO B 0/1HOM KOpOOOuKe cojnepkanoch, B cpeaneM, ot 150 go 800 cemsH; y
NETYHUH € PO30BO-CUpEHEBOM U Oenoil okpackoil BeHuunka — oT 300 mo 800 cemsH; ¢
MaprasieBo-(puoneToBoit u cuael okpackoit Berunka - 180 - 190 mryk cemsin. Bec cemsH B
onHoU Kopobouke - 0,016 - 0,08 T ; Bec 1000 cemstH — ot 0,065 y eTyHHII ¢ CHPEHEBBIM U
TeMHO-(proneToBbiM BeHUrKOM 10 0,08 - 0,09 T y meTyHHii ¢ CBETIO-CUPEHEBBIM U OOPIOBO-
¢uoneroBpiM BeHuMKoM. B 1Ir cemsn coxepxanock or 11100  (GopmoBo-(hmoneToBbIH
BEeHUHK) 10 16600 (MaJMHOBO-MapraHIIeBbId BEHUHK) IITYK CEMSH.

W3yuenne apoMaTHYEeCKHX BEIICCTB I[BETKOB TETYHHWU IMPEICTABISET OOJBIION
uHTepec. Hanbonee pacnpocTpaHEHHBIMM W3 BELIECTB, OINPEACISAIOLIMX 3alaxd LIBETKOB
pacTeHuil B PHUPOJIE, SABISIOTCS Pa3IUYHbIC CIIUPTHI, AJIbJICTH/IbI, KETOHBI, ()EHOIIBI, POCTHIE
U CIIOXKHBIE 3(DUPBI, TEPIIEHBI U JIp.

Metonom mapoazoBoro aHaauza CpeAM JIETyYUX KOMIIOHEHTOB B BBICYHIEHHBIX
BEHUMKAX METYHUH YCTAQHOBJICHO COJIEp)KaHHE alleTalbJeruia, CIOXKHBIX 3(PUPOB
(MeTmianerar, JSTHiAleTaT, (eHunanerar), OeH3anbleruja, MeTaHoJa MU HAaCHIIIEHHBIX
JETY4YHX KUCIOT (M30-BaJlepraHoBas, I0JI0UHas1, IUMOHHAs, STHTapHas ).

OmnpenesneHo, 4To apoMaT BEHYUKOB METYHUH GopMUpyeTcs U3 3arnaxoB 10 0CHOBHBIX
KOMITOHEHTOB XUMHUYECKOro cocraBa. [IpeobiagaromumMy KOMIOHEHTaMU B TPYIIE JETYYUX
apOMaTUYECKUX BELIECTB SBWIUCh MeTWianerar u stwianetar (nmo 34%), a Takxke
aretanpaeru (moutu 26%); a B TpyIine OpraHMuecKux KUCIoT - sioaouHas kuciota (84%).

B wu3ydenHoM pa3HOOOpa3uu TETYHHUM HamOoJiee CYIIECTBEHHBIE Ppa3Inyuus
YCTaHOBJEHBI MO 12 OCHOBHBIM JEKOPAaTHUBHO-IIOJIE3HBIM IpPHU3HAKaM: OKpacKa BEHUYHUKA,
OKpacKa TNbUIBHUKOB, BBICOTAa M IIMPHHA KYCTa, KOJIMYECTBO M JUIMHA MOOEroB, HalIU4yue
apomaTa, OOMJIBHOCTh LIBETE€HHUS, JIJIMHA IIBETOHOXKH, (popma BeHUMKa, pasMep KOpOOOUKH,
MPOJOKUTEIFHOCTh I[BETEHUS U JAp. VM3 HUX HIecTb NMPU3HAKOB XapaKTEPU3YIOT IBETOK
NEeTYHUH, YeThIpe — rabuTyC pacTeHUs U JBa — POIYKTUBHOCTh I[BETECHUSI.

B tperbemM M 4eTBEPTOM MOKOJIEHUU MOTOMCTBA JIYUIIMX PACTEHUH NMETYHUH OBLIO
oToOpaHo 49 pacTeHHi U3 Pa3HbIX MOMYJSIUN I UX U3Y4eHHS U MOp(o-OnOoI0THIecKoi
OILICHKH B TeueHHe Beretauuu. Mopdo-Ouonornyeckas oneHKa MecTH MOMyISIUnuid EeTYHUH C
pa3HOil OKpackoll BEHYMKa I03BOJIMJIA BBIJEIUTH CIEAYIOLIUE TPYIIbl PACTEHUMN: UYEThIpe
(dhopMbI ¢ KpyTHBIM BeHIUKOM (4,5-5,0 cM); 16 00MIBHO IBETYIIUX — C KOJTUYECTBOM I[BETKOB
Ha 20cMm oxHoro moOera 12-20 mTyk; aeBATh MHOrocteOenbHbIX (12-19 moberos Ha KycTe);
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CeMb BBICOKOPOCIBIX C BBICOTON KycTa 50-65 cMm; 13 HM3KOPOCIBIX KOMITAKTHBIX C BBICOTOH
Kycta 35-40 cM; Tpu (GOpPMBI C PACKHIUCTHIM MIMPOKUM KycToM mupuHoi 80-90cMm; msTh
KOMIIAKTHBIX C IUpHUHOH Kycta 30-35 cMm.

[IpoBenénnple HccneAOBaHUs MOKa3alM, YTO KOJUIEKIMS NOMYJALUMA NETYHUU
WHCTUTYTa HMMeEeT OOJIBIION CeJIeKIMOHHBIA MOTEHIUAN, KOTOPBI OBUI pealin30BaH B
CO3JaHMM HOBBIX OPHUTMHAIBHBIX JCKOPATUBHBIX (OPM METYHHH, MPHUCIOCOOICHHBIX K
MECTHBIM ~ 3aCYILIUMBBIM TOYBEHHO-KJIIMMaTudyeckuMm ycioBusMm (r. KpacHomap): c
KOJJMYECTBOM OCHOBHBIX IOOETOB HE MEHEE CeMM INTYyK, JIuHOM moberoB — 40-65 cwm,
auaMeTpoM BeHumka — 4,5-5,5 cM, ¢ pa3nMuHON OKpackod BeHYMKa ((puOJIETOBOMH,
MapraHIeBoi, 00pI0BO-MaHPKEHTa, PO30BOM, OEIJIOl), MHOTOIIBETKOBOCThIO (B cpearem 400-
600 1BETKOB 3a MEpHOJ BEreTaluu), apoMaToM, MPOJOJIKUTEIbHBIM LIBETCHUEM (IO TSTH
MECSIIEB), KOMIIAKTHBIM raOUTycoM (BbICOTOM pacteHui 35-50 cm, nuamerpom kycrta 40-65
CM), YCTOMYMBOCTBIO K 3aCyXe M JPYIMM CTPECCOBBIM (aKTopaMm, MEpPCHEKTUBHBIC IS
MCIIOJIb30BaHUs B JIaHIIA(QTHOM JM3aiiHe U CaJl0BOJCTBE B YCIOBUSAX OTKPBHITOTO IPYHTA.

CpaBuenue Mop(hOJIIOTHYECKUX, IEKOPATUBHO-IIEHHBIX U PETPOTYKTUBHBIX MTPU3HAKOB
U CBOMCTB Jy4IIMX 0OOpa3llOoB - OKpacKM M pa3Mepa BEHUMKa, THIAa BETBJICHUSI U (POPMBI
pacTeHMi, KOJMYECTBAa LBETYLIMX I1O0OETOB M LBETKOB, IPOJOJIKUTEILHOCTH ILIBETEHHUS,
HAJIMYMS apoMaTa, (PEHOJOTUYECKUX JTAHHBIX - MMO3BOJIMIIO BBIICIUTH CEMb MEPCHEKTUBHBIX
IPOJODKUTENBHO LBETYIIUX (OpM METYHHMM C HauOOJIbIIUM KOJIMYECTBOM LIBETKOB,
apoMaroM, SIPKOM OKpacKod BeHUYWKa (PO30BOH, SIPKO-pO30BOM, OOPAOBO-KPAaCHOM, pPO30BO-
CHpEHEeBOH, TEMHO-MapraHIeBoi, TEMHO-(PHUOIETOBOH, O€ln0il) W yCTOWYMBOCTBIO K
HeOmaronpusaTHeIM (haktopam cpeabl. OHU OyAyT HCIOJB30BaHBI JJIsi CO3JaHMs 0a30BOM
KOJUIEKLIMY IETYHUU U B LIBETOYHOM U CaJIOBOM JU3alHE.

***
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AHHOTAUA

Hcnonb30BaHre BO3MOXKHOCTH BOBJICUEHHUSI B T€HOM KYJIbTYpPHOrOo Tabaka IIE€HHBIX
MPU3HAKOB JTUKHAX BHIOB poja Nicotiana ImyTeM MEXBHUIOBBIX CKPCIIUBAHWNA ITO3BOJISET
KOPEHHBIM 00pa3oM HM3MEHSTh HACIEICTBEHHYIO MPHUPONY pPACTEHUH U CO3[aBaTh HOBBIE
BUJBI M TEPCICKTHBHBIE COPTa JIJII HAPOIHO-XO3AHWCTBEHHOTO TPHMEHEHUS W TO3HAHUS
3aKOHOMEPHOCTEHN MPOXOXKIECHUS CENIEKIIMOHHOTO MpoIiecca.

KiaroueBble ci10Ba: CEICKIIMOHHBIN MPOIIECC, MEKBUIOBBIC CKPEIIMBAHUS, Ta0aK, PO
Nicotiana, quKue BUIbI, THOPUI, COPT, aMPUTATLION]T, aMPUAUILIION]T, OEKKPOCCUPOBAHUE.
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Hcnonb30BaHne AMKUX BUJOB MHOTHX PACTEHUH B CENEKIIMOHHOM IPOIIECCE CO3/1aeT
BO3MOXXHOCTh BOBJICUCHHSI UX IIEHHBIX NMPH3HAKOB B TEHOM IIPH IMOJyYCHHH HOBBIX BUIOB U
COPTOB CEITLCKOXO03SIIICTBEHHBIX PACTCHUIA.

OCHOBHBIM METOJIOM B 3TOM CJIy4ae SIBISICTCS MEXKBHJIOBAs THOpUAM3AINS, KOTOpas
MO3BOJIIET KOPSHHBIM 00Pa30M HM3MEHSTHh HACIECACTBEHHYIO MPUPOAY PACTEHUH M CO3/1aBaTh
HOBBIC, IICHHBIC BHJBl M COpPTa KYJIbTYPHBIX pACTEHUH, WCHONB3ys CIIOKHBIN
(dbopM0o0Opa30BaTENbHBIA TPOIIECC C TepEeKOMOWHAIMEH HACJIEACTBEHHBIX IPH3HAKOB, B
pe3ynbraTte 00pasys (opmbl CO CBOWCTBAMH, IICHHBIMH JMJI HAPOIHO-XO3SHCTBEHHOTO
MIPUMCHCHHUS.

MeTtox MEXBHIOBBIX CKPEHNIMBAHWN 3aHMMal 3HAYUTEIBHOE MECTO B CEIICKIIUU
tabaka, KyJIbTypHOTO TpejacTaBuTenss poaa Nicotiana cemeiictBa Solanacea, Tak Kak
NPU3HAKH JIUKUX BUIOB 3TOTO POJIa MOKHO HCIIOJIB30BATh IS KAYECTBEHHOTO YIIyYIICHUS
COPTOB.

Pon Nicotiana xapaktepusyercs NOIMMOP(U3MOM, OrPOMHBIM K03 duuneHTom
Pa3MHOXKCHHUS, YCTOMYMBOCTBIO K pa3IMYHBIM 3a00JCBaHUAM. OTO CHOCOOCTBOBAJIO
Pa3BUTHIO pabOT MO MEXBHUIOBOM TMOPUIN3AIIMHU B TOM POJIC.

Ocoboe 3HaueHwe Buabl poja Nicotiana HMMEIOT TPH PEIIEHHH BOMPOCOB
(GyHIaMEHTAILHOTO XapaKTepa M0 TeHETHKE, CEJICKIIMH IIUTOJIOTHH, a TaKXKe I pa3padoTKu
METOAMYECKUX U MPAKTHYECKH BAXKHBIX CEICKIIMOHHO-TEHETHYECKHX TIOJI0KECHUH.

Hayunble mccieoBaHus B 3TOM pOJie MPOBEIEHBI NMPU CKPEHIMBAHUU KYJIbTYPHOTO
tabaka ¢ yCTOHYMBBIMH K Ooie3HsM jgukumu Bujgamu. Pox  Nicotiana — sBisieTcs
OJIarONPUATHBIM MOJCIBHBIM OOBEKTOM JIJISI Pa3pelieHus] MpooJieM M0 UMMYHHTETY K PSIy
3a0osieBaHnid. B pesynbTare HMX OCyHIECTBICHHS OOHApyKEHbl HECOBMECTHMOCTH B
MOJYYCHUU MEKBUIOBBIX THOPUIOB, KOTOPBIC MPOSBUJIMCH B HECKPEUIMBAEMOCTH BHUJIOB,
HENIPOPOCTAaHUH THOPUIHBIX CEMSIH, B THOCIH THOPUIOB HA Pa3HBIX CTAUSAX UX B3POCICHHUS.

Bo3sHukaromnme HeCOBMECTUMOCTH TIPEOJI0JICBAIA METOJAMH KYJIBTYPHI in Vvitro. 910
OIBUICHUE OTOJICHHBIX ceMsrnodek Buaa Nicotiana tabacum CTEpHIM30BAaHHOW IBUIBIION
JTUKUX BUJOB ceKiuu Suaveolentes poga Nicotiana B ycIOBHSX in Vitro B CTEPHIBHOM OOKCeE,
00JTy4eHHOM yIbTpa(HOICTOM; MOJydeHUE W3 00pa30BABIINXCS B CIUHUYHOM KOJINYCCTBE
THOPUIHBIX CEMSIH KaJTyCHOM TKaHUW, U3 KOTOPOW B JaJdbHEHIIEM Ha CHEIUATM3HUPOBAHHBIX
MUTATEeNbHBIX Cpeax ObLT BhI3BAH OPTaHOTEHE3, BBISBICHBI TPOPOCTKU PACTEHUI O€3 KOpHEeH,
UX KOpHEOOpa3oBaHKe MPOUCXOIUIIO B MPOOUPKAX Ha ONMpeAeNICHHONW MUTATENbHOM cpee st
YKOpEHEHUSI.

Ha ocHoBe MeToa KyIbTYypHI in Vitro ObUTH TIOJTY4E€HBI HOBBIE MEXBUJIOBBIE THOPHU/IBI,
BHIpAIICHHBIE B TOPIIEYHON KyJIbType B YCIOBHUSX TEIUIMIBI. BO B3pOCIOM COCTOSHUU
YCTaHOBJIEHA UX CTEPUIBHOCTh. CTepHIIbHBIE MEKBHIOBBIE THOPU B (aMHUTarIONIbl) OBLITH
IIUTOJIOTUYCCKH HCCJICIOBAHBL. YCTAHOBJICHO, YTO WX TIE€HOM COCTOSUI TPH IOJCYETE
XpOMOCOM B COMAaTHYECKUX KJIETKaX KOPEIIKOB W3 ramiouaHoro Habopa N. tabacum u
rarionIHOro Habopa XpOMOCOM JIUKOTO BHIA.

Takum 06pa3om, Mpu UCMIOIB30BAHUU METO/IOB KYJIBTYPHI in Vitro ObLTH MOTyUeHbI Ha
MUTATEILHBIX CpeJlaX HOBBIC CTEPHUIILHBIC MEKBHUIOBBIC THOPH/IBL. VI3 HUX MPU TMPUMEHEHUN
METOJIa TOJHUIUIONINHN, T.e. 00padOoTKa TOYEK POCTa MyTeM KOJXWJIHMHHPOBAHUS, IOTYICHBI
bepTunbHbIe MEXBHUI0BBIE THOPUIBI (aMPUIUILIIONUTBI).

[IpumeHeHne Bcex CocoO0B B KOMILIEKCE IS MTOTYYSHHs PEPTUITHHBIX MEKBHIOBBIX
rubpuioB B ponae Nicotiana MO3BOJMIO BBIJCIUTH MEPCIIEKTUBHBIE MEXBHUIOBBIC THOPUIIBI C
BO3MOXXHOCTBIO ~ COOCTBEHHOTO  BOCIIPOM3BOJICTBA.  L[uWTONMOTMYECKWE  WCCIIeIOBaHUS
MOJIUTUION0OB-aM(DUTUTUIONIOB  OMPEJEIUIIO, 4YTO (epTUIbHBIE MEKBUIOBBIE THOPHIBI
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UMEIOT JBOWHBIE HAOOPHI XpomMocoMm N. tabacum u B3ATOro AJsi OTJATCHHBIX CKpEIIMBAHUI
JUKOTO BHJA, HO HAJIWYME Yy BBHIPAIEHHBIX PACTEHUM IBYX T€HOMOB Ka)KIOIO pPOAUTEINS
YXYIIIAIO Ka4eCTBO TAOAYHOIO ChIPbs U HE MTO3BOJIMIIO UX MCII0JIb30BaTh HEMOCPEICTBEHHO B
MPOM3BOJICTBE, XOTS OHU MPOSIBIISIIN BBICOKYIO YCTOWYMBOCTH K Oone3HsiM. Ho B Toke Bpemst
ampuauIUIONibl — (epTHIbHBIE MEXBUIOBbIE THOpHIbI B poje Nicotiana CiryKuin
IPEKPACHBIM UCXOJHBIM CEJIEKIIMOHHBIM MaTepUaJIOM JUIsl epeladyy MOJIy4YEHHbBIX TPU3HAKOB
JMKOTO BU/Ia B TEHOM KYJIbTYpHOro Tabaka. ['JlaBHBIM 1OCTOMHCTBOM aM(pUIUILUIONIOB Oblia
UX YCTOWYMBOCTH K OOJIC3HSM H3-3a CO/ICPKaHMs B TEHOME ITOJTHOTO Habopa AUKOTo BUA.

JUist BBIACHEHHSI BO3MOXKHOCTEH MCIIONIBb30BaHUs (PEPTHUIIBHBIX MEKBUIOBBIX THOPUIOB
B CEJIEKLIMOHHOM IIpollecce IpU CO3JaHUM HOBBIX COPTOB IPOBOAMIM JajbHeEHIIee
OEKKpOCCUPOBAaHUE X COPTaMU Tabaka, 4To ObLIO 1es1ecO00pasHO Ui JIMKBUAALUHN BPEAHbBIX
IPU3HAKOB JAMKOIO BUJA B UCXOAHOM Marepuaie U CrocoOCTBOBAIO OONIbLICH BEPOSTHOCTU
nepeaayy HEeHHBIX MPU3HAKOB AUKOTO BU/Ia B TEHOM KYJIBTYPHOTO Tabaka.

IIpu OGexkpoccupoBaHMM aM(UIAMILIONIOB COpPTAMH Ta0aka OTMEYEHO, YTO OYEHb
TPYAHO COXPaHMUTb BBICOKYIO YCTOWYMBOCTb K OOJI€3HSIM OEKKPOCCHUPOBAHHBIX (OpM B
HOCIEAYIOIMX TOKOJIEHUSIX. B MOTOMCTBE  BBIABISUINCH — PAaCTEHUS  YCTOHYMBEHIE,
CJIa0OBOCTIDUMIMYUBBIE M BOCIHPUUMYHBBIE K OOJIE3HSAM, 3TO OOBSCHHIM SIMMHUHAIMEH
XpPOMOCOM JIMKMX BHUJOB B FTeHOME Tabaka.

IIpu nepBoM OEKKpOCCUPOBAaHMM (EPTHIIBLHBIX MEKBUIOBBIX TI'MOPHIIOB COpPTaMHU
Tabaka B OOJBIIMHCTBE CIIy4aeB CEMEHA 3aBSA3BIBANINCH B HEOOJIBIIOM KOJIMYECTBE, MPOLIEHT
3aBsi3piBaeMOCTH ObUT OT 12 1o 24%, w3 10 ruOpumHBIX KOMOWHAIMA TOJBKO B Tpex
3aBsI3bIBAEMOCTh ceMsiH Oblia 46-73%. Hucio ceMsiH B KOpoOOUuKax HEOONIbIIOE OT 2 WITYK /10
232 mTyK, B TO BpeMs, KaK y COPTOB CEMEHA 3aBsI3bIBAJMCH B KOPOOOUKE OT CAMOOIBIICHUS
o 1800 mr. Bonbliasg yacTh MOMYyYEHHBIX TMOPHIHBIX CEMSH B YCIOBMSX in Vivo mocie
nepuojia MoKos He mpopactana. Bexoxkecrs cemsiH u3 10 xomOunanuii y 6 nyneBas (0%),
TOJIEKO CeMEHa 4-X THOPUIHBIX KOMOWHAIMNA HAKITIOHYIHCh. BexoxecTh orMedeHa ot 25%
1o 75 %.

Yacth pacTeHHil rMOpUIHBIX KOMOWHAIMNA, WHTEPECHBIX IS CEJNEKLMHU, MOTYUHIIN
[P IPUMEHEHUH METOJIOB KYJIBTYpHI 1n Vitro.

[lo pesynpTaTaM HayyHBIX HCCJIENOBAaHUN MPU BO3BPATHOM  CKpELIMBAaHUU
aMQUIUIUIONIOB € copTaMd Tabaka MOXHO CKa3aTb, 4YTO OHM TIpU IEPBOM
OEeKKpOoCCHpOBaHUU TabakoM cllab0 3aBsI3bIBAIOT I'MOpPHUIHBIE CEMEHA, HO MCIIOJIb30BaHHE
MeTOJIa KyJIbTYpPBI 1N Vitro MO3BOJSET U3 CIa00Pa3BUTHIX CEMSH MOIYy4aTh HOBbIE THOPHUIHbBIE
JKU3HECIIOCOOHBIE pAcTeHMsI, NpeojaosieBas pa3iMuHble HecoBMecTUMOcTH. Halmromanack
cXOkasi KapTMHa oOpa3oBaHMsi THUOPHUIHBIX PpacTeHHH ¢ HapyIIEHUsIMH Ipolecca
raMeToreHe3a, Kak B Cllydyae CO3/1aHUSl CTEPUJIbHBIX MEXKBHUJOBBIX THOPUAOB —
aM(urarnaIonaoB.

CeckBuaMIUIONIbI — TUOPUIBI OT TEPBOrO0 OEKKpOCCHUpPOBaHUS  (HEePTHIIBLHBIX
MEXBUJIOBBIX THOPHUIOB COpTaMU Tabaka UMENH IPU UTOJIOTHYECKOM aHaJIM3€e FraMeTOreHesa
BO BpeMsI IPOXO0KIEHUSI MUKPOCIIOPOT€HE3a HapyILIEHUs ITpoLiecca Me03a, XapaKTepHbIe ISl
CTEpUJIbHBIX MEKBUJIOBBIX THOPUIOB.

[Ipu nzydyennn MoppoOHOTOrHYeCKUX MPU3HAKOB (YUCIIO JTUCTHEB, BHICOTA PACTEHUH,
pasMepsl JIMCTa, BEreTallMOHHBIA MEpUoa M Jp.) YCTAHOBJIEHO, YTO OHU Hayamu OoJjee
COOTBETCTBOBATH COPTaM, KOTOPhIE YUaCTBOBAJIM B MEPBOM OEKKPOCCHUPOBAHUHU MEKBUIOBBIX
TUOUPHUIOB.

CeckBuaMIUIONIbI HE JaBajidi CEMSH OT CaMOOIBUICHHUS, IO3TOMY OHH OBLIU
IIPOMEXYTOUHBIM MAaT€pUaloM B IPOLECCE CENEKINOHHO-TEHETUYECKUX MCCIEA0BaHUM.
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Jlanee WX CKpemMBaIM C TEPCHEKTUBHBIMU COpTaMu Tabaka, T.e. MPOBOJIWIH BTOPOE
OCKKPOCCHPOBAaHUE MEKBUIOBBIX THOpHUIOB TabakoMm. ['mOpuabl BTOPBIX OEKKPOCCOB TIO
dbeHoTUITY 3aHUMANId MPOMEXKYTOUHOE MOJIOKEHHE MEXKAY CECKBUIMIONAAMU U COPTaMH,
B3SATBIMU JUISI CKpEIMBaHWs. BHeENTHE OHM MMeNu yke Tab0auHbIi (PEHOTHUII, XapaKTePHBIN
pacteHusIM Tabaka, HaOII01AT0CH pa3HO0Opa3ue 1Mo BCeM MPU3HAKAM.

OTMeueHo, 4TO MpU CKpenMBaHuM KyinbTypHOro Tabaka (Nicotiana tabacum Lin.) c
JUKUMU BUJAaMH HaOJI0ajoch MPOYHOE MpPOSBICHUE MPU3HAKOB (HOpM, y4acTBYIOIIHUX B
CKpEIIMBAHUSX, YTO TAKKE paHee COOOMAOCh MPU MEXKBUIAOBON THOpPHIW3ALUKA B POJIE
Nicotiana u y qpyrux cenbckoxossiicTBeHHbIX KynbTyp (Koctos /l., 1938; Cyxopykos K.T.,
1960; Tepnosckuit M.®., 1972, 1975, 1978; Jlapskuna H.U., 2008, 2013, 2014, 2015), u3
3TOrO CJIEAYEeT, YTO MOSBICHUE MPOMEXKYTOUHBIX, MEPEXOAHBIX (OpPM SBISETCS OCHOBHOMN
3aKOHOMEPHOCTBIO  JIFOOOTr0  MpeoOpa3oBaTeNbHOrO  IMPOLIECCa, BO3HHUKAIOLIETO  MPHU
MEXBHUI0BOH THOpUIU3AIINY.

***
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SECTION VIII. ART
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AHHOTAIHSA

«JIMHENHOCTh M >KMBOINHUCHOCTB» Ba)KHasl KAaTeropus MOHATHA B KHUTe ['eHpuxa
Benbduuna «OCHOBHBIE MOHATHS UCTOPHH MCKYycCTB». Ha ee OCHOBaHHHM, B JJaHHOHM CTaTbe
OyoyT TpoaHAIM3UPOBAHBI OCOOCHHBIE XapaKTEPUCTUKH (HOpM B  TPOU3BEICHUIX
xynoxxHUKoB auHactuii FHOxxHast u CeBepHass CyH BBINOJIHEHHBIX C NPUMEHEHHEM TYIIH.
Lenpro qanHON pabOTHI SABISETCS OOJIEe OTYCTIUBOC IIOHUMAHUE 3aKOHOB Pa3BUTHS ()OPMEI B
JKUBOMHCH XYJIOKHUKOB TUHACTHI CyHb, a TaK’K€ OCHOBHBIE 3JIEMEHTHI (JOPMAIILHOTO S3bIKA
nen3axke BhIMOTHEHHBIX TYIIBIO B TPAIULIUOHHON KUTalCKOW KUBOIUCH.

KuioueBbie ciaoBa: quHactuu CyHb, TpaJUIIOHHBIE MOHOXPOMAaTHYECKas >KUBOIHCH
neizaxeil, 0COOEHHOCTH (OPMBI, KaTEropusi, «aKaJeMUYECKUW» CTHJIb >KUBOIIUCH,
peTyIleBKa, JHHEHHOCTh, >XWBOIUCHOCTh, CTHJIM3AIUsS, JIEKOPATUBHOCTb, HAIMOHAIbHBIC
XapaKTEePUCTUKU

Abstract

"Line drawing and painting™ is an important category of Heinrich Wolfen "The basic
concepts of the history of art”. This paper will analyze the form characteristics of Chinese ink
painting works of representative painters in the two Song Dynasties. Which aims to clarify the
development of Chinese ink painting in the Song Dynasty and the basic elements of formal
language.

Keywords: Song dynasty, traditional Chinese ink landscape painting, formal
characteristic, category, "Courtyard body" drawing, wrinkle method, line drawing, painting,
stylization, decorativeness, national characteristic

Beenenune

Hunactin CyH pasaensitorcst Ha aBe CeBepHyro u IOxnyto (CeepHast Cyn 960-1127
rr., Oxnas Cyn 1127-1279). D910 0ObUIO BpeMs paccBeTa JpeBHEHl KuTailckod Haykw,
HSKOHOMHKH, KYJIbTYphl U 30JIOTBIM BEKOM B 3BOJIIOLMHU >KMBOMMcU. Hampumep, MCKyccTBO
n300paxkeHus mei3axeil Tymiblo, MosiBUBLIeECS M (OPMHUPOBABIIEECS BO BPEMs IMPOILIBIX
JMHACTHUH, 00pesio OCHOBHbBIE YepThl UMEHHO B JJaHHBIH Mepuoa. B cneactBuu Toro, 4ro 3HaTh
U y4YeHble MpujaBaiyd OOJIBIIHOE 3HAYEHHWE HMCKYCCTBY M KYJIbTYpe, MHOTME M3 HUX CaMH
ObuUIM  JesTeNs MU  HCKYCCTB, 3TO TIpPUBEIO K  OECHpeleleHTHOMY  Pa3BUTHIO
MOHOXPOMAaTHYECKON JKMBOIIUCH, €€ S3bIKa M CTWI. B 3TOT mepuoa BOCHpPOU3BEIECHUE
€CTECTBEHHBIX CLIEH MPUPOJIbI, CTAJI0 OCHOBHOW 3ajaueild, 0JJHAKO B paboTax eule OTYETIUBO
IPOCIICKUBACTCSI CUIIBHOE BIMSIHHE JIPEBHEr0, BOCTOYHOro ctwis. Ho mmenHo Omaronaps
3TUM BIUSHHUSM O3TOT CTWJIb BOIUIOTMJI B ce0e XapaKTEepUCTHKH <JIMHEWHOCTH U
KUBOIHCHOCTH.

1. «/InHEHHOCTDb M ’KUBONMHUCHOCTH» B «OCHOBHBIX IOHATHAX HCTOPHHU HCKYCCTB)»
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B meproit yactn «OCHOBHBIC MOHATHS UCTOpUU HCKyccTB», B Tiasax |, I, 1, IV
'enpux Benb(hauH NpOBOIUT CPaBHUTENBHBIA aHAIM3 CTWIS W XapaKTEPHCTUK pPadoT
XYJA0KHUKOB 16 1 17 BEKOB, MX B3aMMOCBSI3b U PA3TUYMSI.

On nucan: «3amaaHast )KUBOIKCH, ObIBIIas B X VI Beke nuneiinoi, B XVII pa3Buiack
IJIaBHBIM 00pa3oM B CTOPOHY >KMBOMHMCHOCTU. XOTS CYIIECTBYET TOJBKO OauH PemOpannr,
OJIHAKO BCIOJ1y ITPOM30IILIA Pa3UTEIbHAS IEPEMEHA 3PUTEIbHBIX HABBIKOB, 1 KOMY UHTEPECHO
YSICHUTB CBOE OTHOIICHHE K BUAUMOMY MHPY, TOT JIOJKEH IPEXKJIE BCEro OTIaTh ceOe OTUYET B
3TUX JBYX KapIWHAJIBHO Pa3IMYHBIX Croco0ax BHAETh. JKHMBOMMCHBIA €rocod — cmocod
No3AHEHIINI U 6e3 TMHEWHOTo crocoba, KOHEYHO, HEMBICIUM, HO OH HE SIBJISICTCS BHICILIUM B
a0COJIFOTHOM CMBICJIC 3TOr'O CJIOBA. JIMHEHHBIN CTHIL CO3/1all IIEHHOCTH, KAKUMH HE 00J1a1aeT
U HE XOo4eT o00najarb CTUJIb >KUBOMUCHBIM. DTO JBa MHUPOCO3EpLAHUsA, MO Pa3HOMY
OPUEHTHPOBAHHBIE B CMBICIE BKyca M HMHTEpeca K MHpPY, KaXJO€ M3 KOTOPBIX, OJHAKO,
CII0COGHO JIaTh 3aKOHUYEHHYIO KApTHHY BUAMMOTro.» (1)31ech MBI MOXKEM YBHIETh B KAKOM
HaIpaBJeHUU pa3BHUBaJach (opma B 3alagHON >KUBOMHMCH. B TpaguIlOHHOW, KHUTaWCKOM
MOHOXPOMHOM JKHMBOIIHUCH CYILIECTBYIOT CXOJHBIE 3aKOHBI.

MoHoxpomMHasi KHMBOIMCH JIOCTHIJIAa 3peJIOCTH BO Bpems auHactuid CyH.
OaHOBpEeMEHHO, «JTMHEHHOCThY» MPHUCYIIas paboTaM APEBHOCTH CTalla pa3BUBATHCS B CTOPOHY
«oKuBonucHocTu». Cpeny Mpoyux, OLIYLIEHUS XyI0XKHHUKA, Y30p, IPOCTPAHCTBO, CBETOTEHbD,
Macca Teja, HEYETKUE Kpas JIMHHUM, HCHOJBb30BAIUCH Ui NPUIAHUS IPOU3BEACHUIO
9KCIIPECCUBHOCTH, BOCIPOM3BENCHUS OOBEKTUBHON pealbHOCTH W CcTWis. B mpomecce
pa30aBieHUH (JIMHEWHOCTW» JIMHUU CTAHOBHJIMCH 00J€e CTHIM30BAHHBIMU C YETKHUMH
rpaHMUIlaMH, 4YTO MPUJABAJIO HE3aBUCHUMOCTb OTIEIbHBIM YacTSIM KAPTUHBI U YYBCTBO
cTaTUKU. XOTS CTUJIb U300paKeHUs Mel3aka U3MEHWICA, JIBa CTUISA (OPMBI MPOAOIKAIN
cocyliecTBOBaTh. 1 XOTs rpaHuIibl ATUX ABYX CTUJIEH OTYETIIMBBI, OHU BCE K€ NIEPECEKAIOTCS,
4yro mnpupaer paboram nuHactuii CyH YHUKaJdbHbIE CBOWCTBA, CIOXKUBIIUEECS B XOJE
pa3BUTHUS CTUJIS.

2. CTniHucTHYeCKHE XAPAKTePUCTMKH MOHOXPOMHOH JKMBONMCH IMHACTHH
CesBepnas Cyn

Ha ocHoBaHuu, 3aj0K€HHOM B MPEIBIAYHUIMX 5 AMHACTUAX, OCOOEHHOCTH (OPMBI
MOHOXPOMHOH KMBOIMCH IOJTYYHJIM CBOE pa3BUTHE B 310Xy auHacTuii CyH. B momnHol Mepe
NposiBWICS OOBEKTHBHBIM CTWIb JaHHOrO HcKyccTBa. OcoOEHHO BO BpeMeHa IpaBieHHUs
umneparopa CyH Xysill3yHa, akaJleMUYeCKUN CTHIJIb CKJIOHSJICS K JIBYM OCHOBHBIM HJESIM:
«Oe3ynpeyHoMy CTHIIIO» (00BeAMHSAS B HW300paKEHUM MPaBAMBOCTb M CYOBEKTUBHOCTH
00BEKTUBHOIN MPHUPOJIBI) U «OKU3HENOJ00HOCTEY» (BOCIIPOU3BEACHNE OOBEKTUBHON MPUPO/IBI),
YTO NpHUBENIO K OECHpeleHJeHTOMY peanu3sMy B pad0oTax MOHOXPOMHOM KHBOIHCH.
OTYeT/IMBO MPOCIEKUBACTCS BJIUSHUE YKUBOIKUCHOCTH, HO TAaKXE IMPO MPEKHEMY OHO
COIPOBOXKAAETCS YETKO OUEPUEHHBIMU JIMHUSMHU.

UepThl JKMBONMUCHOCTH OTYETIMBO OTPaKE€Hbl B JIEMHBIX pPabOTax XyJO’KHUKOB
akageMuunckoro ctuiisl. Pabotsl @anb Kyans «lIporynka Bross ropHoro pyueiika», JIu Ysu
«bynnucTkuil MOHACTBIpbY, «Jlec Ha nanexoit ropey, a Takxke Jin Tan «lllemect BeTpa Mexay
cocHamu», L{roit /lun «I"opa B JI€THIOIO MOpY» U IpyTrue NpOU3BEACHUS JOCTUT AU OOIIHOCTH
BbIpaxxeHHs. OCHOBHBIMU MPEAMETaMU M300paKeHUs! ObLITU TOPBI, Jieca U TyMaH. TeKkcTypa u
00BEM CKaJl CTaJld OCHOBBIMU OOBEKTAMU KOTOPBIM XYI0KHUKH YAESIM 0c000€ BHUMAaHUE.
Busyanbnbiii 3¢ ekt peanusma mepefaeT OLIYIIEHHE €CTeCTBEHHOTO Yy30pa CKal H
TeOJIOTHYECKOM CTPYKTYphl. TemM He MeHee, B 3TUX padoTax MBI €IIe MOXEM OOHAPYKUTh
CJIETKa OTYETJIMBBIE KOHTYpBI; JUCTBA, PyYbU, 3JaHUS BCE €lle M300pakatoTcsi C MOMOIIbIO
auHulA. B 0ocoOeHHOCTH JpeBecHass JHUCTBA. XYAOKHUK HCIIOJB3YeT CTUIM30BAHHOE
pacrojoXeHue JIUHUM Ui JOCTHXKEHHsI ONpEeNeNIEeHHOro BH3yaldbHOro s¢dekra. 31ech
OTUETJIUBO TMPOCIIECKUBACTCS BIUsHUE «TuHEelHOCTHY». B pabote Croit [lao Hun «Pr16onoB»
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CTHJIM3AlMsl JIMCTBBI OTCYTCBYET, TYyIIb Ha IpaHUIAX OOBEKTOB MEHEE HACBILICHHA, YTO
IOPUBOAUT K HM3MEHEHUIO OOBEKTHMBHOTO MPOCTPAHCTBA M CBOAUT K MHUHHMYMY BJIHMSHHE
JIEKOPaTUBHOTO CTWJISA Mpucyliero apeBHemy Kwuraro. Y3op, o6beM U paccioeHue ckal
HEePeAA0TCsl ¢ IOMOIBIO NTOCTENEHHOHN IpaJlaliiy TYIIU U TIIyOOKO pUTMa, BBI3BIBAIOILUX Y
4eJI0BEKa YyBCTBO NOrpyKeHUs. B TaHHOM I10JI0THE 0TOOpa)kaeTcsi eCTECTBEHHAs! IPUPOHAS
cueHa. MO>KHO OTYETIIMBO YBUIETh CBOMCTBA XAPAKTEPHBIE IS <CKUBOIIMCHOCTI.

B cuny Toro, 4uro monHoxpomHas >kuBomnuch auHactuu CeBepHas CyH Obuia
MOJIBEPKEHHA BIUSIOHUIO (POPMAILHOTO SI3bIKA JIPEBHEH XKUBOIMCH, B HEW IO MpPEKHEMY
CHWJIBHO TPOSIBJISUIACH JIMHEHHOCTh, HO TAK)KE€ YyBCTBOBAJIACh W TEHACHLHS K HATYpAJIU3MY.
MonoxpomHas xuBonuch auHactuu lOxkHas CyH yHacienoBana M MPOJOJDKUIA TPaauLUU
IPEIIECTBYIONIeH JUHACTHH, a TaKke chOpMUpPOBaJIa COOCTBEHHbIE OCOOEHHOCTH.

3. CTuiucTHYeCKMe XAPAKTePUCTHKM MOHOXPOMHOH SKMBONMUCH JUHACTHM
IO:xnas Cyn

B snoxy aunactun IOxnHast CyH XyZOXKHMKU NPAaKTUKOBAJIU AKaJAEMUYUCKUN CTHIIb
MOHOXPOMHOM JKMBOIUCH OpaBIIuii cBOM OCHOBHI B JluHbane. OpHa 4acTh XYJOXKHHMKOB
nepeHsia o0br4ail 00beKTUBHOrO BocnpousBeneHus smoxu CesepHoit CyH. Jlpyras yactb
HayalM yJelsiTh BHUMAaHUE JUPUYHOCTH HPOM3BEAEHUS, U HEKOTOphIE Iei3akHble pabOThI
[IOCTEIIEHHO Hayaju BbIpaXkaTb ICUXWYECKUE HACTpoeHMs. B paborax cramu nosBIsATHCSA
VOPOIIEHNUS U CYOBEKTHUBHBIE OCOOEHHOCTH. Y HEKOTOPBIX XYJOKHHUKOB IpPOSBHIIACH
TEHJCHINS K IMPECCUOHU3MY.

Pabotel  «uerbipex MmactepoB skuBommcu auHacTuu lOxHas Cyn» : «lleiizaxu
yeTbIpex ce30HoB» JIto CyHa, «OcenHssa ropa» JIu Tana, «YTka npyay IO CEHBIO CIMBOBOTO
nepesa» Ma FOans, «Pyueit Llunbtoans» Cs I'ys, a Taxke apyrue paboTel 3TOro nepuoja
yHAacJe0BaIu 0COOEHHOCTH U300pakeHuUs y30pa U 00beMa CKaJl XapaKTEPHbIX JUIsl IUHACTUU
Cesepnas Cyn. OpHako, H3-3a CTpPEMJICHMsS K IIO3THYECKOHM KpacoTe, Ha KapTHHAaxX
NOSIBJIsSIETC  OOJIbIIE IIYCTOTO IPOCTPAHCTBA, OOJACTh CKaJl CTAaHOBUTCS MEHbBIIE U
pasMeniaerca B yriy Kommno3uuuud. OJHOBPEMEHHO, Y30p CKajl CTaHOBUTCS Oouee
YIPOLIEHHBIM, JIMHEHHbIE (OpPMBI 3[1aHUN U JEpEeBbEB HECYT BCIIOMOIATENbHYIO pPOJb,
CO3/aI0IlIM€e MPOCTPAHCTBEHHOE OUIYIIEHHE, B HUX OTUETJIMBO OUIYIIAETCS OCOOEHHOCTH
IIPUMEHEHNS YHUCTBIX JIMHUM, MPUAAOIMX KapTUHE AeKopaTMBHOCTh. HaumHasg ¢ xapTuo
«Boma» Ma IOans, «MoHnacTelpp B cHery» M «lopHbIi pydeek B ckamax» Ca I'ya u
MOCJIEZ0BAaBIINX 3a HUMH paboTel «Becna mpumuia» Ma JIuHa JHHEHHOCTH U UYYBCTBO
NOpsAIKa TOCTENEHHO YCWIMBAJIOCh. CKaslbl IMOJHOCTBIO HCYE3NM W3 KapTUH, TPaHMIIbI
JIEPEBbEB, MPUPOJHBIX O0BEKTOB, BOJIbI M300paKkatoTCs C MOMOIIBIO JIMHUHM - Ui YCUJICHUS
ap¢pekra. OcoOEHHOCTbIO MOHOXpOMHOW kuBonucu aAuHactuu IOxnas CyH crano
yIIpOILIEHNUE, CHOBA BUJIHA TEHJICHIIMS B HANpaBJICHUH «IMHEHHOCTH». A B paboTax yueHOro
xynoxkuuka Mu 1O XKoup «Mrpa tymm oGnakoB u rop», My Llu «Bocemb BUmOB peku
Csiomyii» un300pa)keHHe MPUPOAHOIO BO3AYyXa M CBETAa, TYCTOrO TyMaHa M 4YyBCTBa
IPOCTPaHCTBA IMPHBIEKAIOT 0co00e BHUMaHME. «JIMHEHHbIe OCOOEHHOCTH M T'PAaHUIIBI
00BEKTOB MCYE3AI0T, JMCTBA U BETBU TPAJULMOHHO M300pa)kaeMble JTUHUSIMH, N300pakeHbI
HECKOJIBKOMM Ma3KaMH KHUCTHU, PUCYHOK IIEpEJacT CUIbHOE OLIYIIEHUE JBUKEHUS U BPEMEHH,
00BEKTHI MPOSIBIISIOT BBICOKYIO CTETIEHb MHTETPAllUK U eAMHCTBA. Ha prucyHKax NposBIsSIOTCS
cuia, MPOCTOTA, TEHAEHIMUS K arpECCUBHOMY UMIIPECCHOHU3MY.

Pesromupyst BBIIIECKAa3aHHOE, HAa OCHOBAHUM aHaIM3a MOHOXPOMHOHM YKUBOIUCHU
nuHactuii CesepHast U lOxnas CyH MBI MOXeT 3akmounTh: (1) B ucropum kurtaiickoi
’KUBOIHCH, MOHOXpPOMHasl )KMBOIKCH BO BpeMeHa auHacTuu CyHb o0asiana 0cCOOEHHOCTIMU
(JIMHEMHOCTU W JKUBONMUCHOCTW». OJIHOM W3 MPUYMH SBIAETCA €AMHBIA HCTOYHHMK
dbopManbHOrO s3bIKa KUTaMCKOM Kayumrpaguu M KUBOMKMCH, YTO MPHUBEIO K Pa3BUTHUIO
«JIMHEHOCTU» B MOHOXPOMHOH >KMBOIIMCU. A TIOSBIEHHUE (GKMBOIMCHOCTH» CBSI3aHO C
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9BOJIIOLMEH CYOBEKTUBHOIO CO3HAHMSA, XKEJIAaHHUEM BBIPA3UTh OOBEKTHBHYI pPEaIbHOCTD.
Cosepuanue ¥ n300pakeHUs Nei3axeld MPEBHUMH KHUTAHCKUMM XYIOKHUKAMHU MOPOIUIN
MHOIO OCOOCHHOCTEH XapaKTepHbIX MJIs 3TOro HUCKyccTBa. (2) DOBomronus CTWIA
MOHOXPOMHOH >xuBonucu JuHactuii CyH HeceT B ce0e NMPEeeMCTBEHHOCTh U CYOBEKTHBHOE
OCO3HAHHE, IPOSBIAIONINXCS B PA3TUYHBIX 0COOEHHOCTSAX. Y CIIOBHO MX MOKHO Pa3/IeinTh Ha
TpU Iepuoja: Mepuoi CyObeKTHBHOH Iepefaud, NEpUoA HAealu3Ma U CyOBEKTUBHOE
BocrpusAtue. B mpouecce pa3BUTHS MOHOXPOMHOM KMBONMCH NPOLUIM H3MEHEHHUS OT
OOBEKTHBHOTO K CYOBEKTUBHOMY, a CYOBEKTHBHOE BOCIPOM3BEIACHHUE IIOCIYKUIIO
OCHOBaHMEM [uId paboT XynoXHUKOB AuHacTMM lOanp u ciepyromux. (3) OcHOBHbIE
3JIEMEHTHI (DOPMAIBHOTO S3bIKA MOHOXPOMHOW >KMBOIHCH MOTYT OBITH OOHApyXEeHBI HpHU
MIOMOIIA CPaBHUTENIBLHOTO aHanu3a pador muHactuii CesepHas u IOxnas CyH. Yerkue u
pacIUIbIBYATHIC JIMHUU KOHTYPA, JUHHUH, IIyCTOE IIPOCTPAHCTBO MPUMEHSIOTCA Ul Nepenadu
OOMJIBHOCTU U CKYIJHOCTH, CBE€TAa M TEHH, PETyLIeBKa (A1 Mepeladd TEKCTYphbl CKaJl U
CO3/1aHUs CTWJIM30BaHHBIX JIMHUM), MHOTONAHOPaMHasl IEPCHEKTHBA a TAK)KE OTJIMYHbBIE OT
3alaJiHbIX KapTHHbI B cBUTKax. Cpeau Hux, Hambosee 3aciaykMBalollee BHUMAHUE
M300paKE€HUE CBETA, JIOTMYECKUE B3aUMOTHOIIEHUS OOBEKTAa M €ro TEHH OTHOCUTENIbHO
CMYTHBI, TE€Hb, KaK D3JIEMEHT, OTCYTCTBYET B TpPAaJWLUOHHOM KHUTAWCKOH MOHOXPOMHOMU
xuBonucH. OHAKO 3TOT 3JIEMEHT CONPOBOXKJIAET TPAJAULMOHHYIO KHUTAWCKYIO >KMBOIIUCH,
CTaB OfHOW W3 (OpM B KHUTAHCKOM Tmei3axke. VckyccHOe OOBEICHHE STHUX JJIEMEHTOB,
IPUBEJIO K CBOEMY, 0COOEHHOMY PUTMY B MOHOXPOMHOM KMBOIIHCH.

XKuponucey nuHactuii CyH 3T0 pyOex B KUTalcKoW >xuBonucu. @opMalibHbIN S3bIK
MOHOXPOMHOW JkuBonucu auHacTuii CyH Iepefaer CHIbHOE YYBCTBO BPEMEHM U
IPOCTPaHCTBAa M HAIMOHAJIbHBIE OCOOEHHOCTH. HacinencTBEHHOCTh M NPEeeMCTBEHHOCTh
dopManbHOTO $S3bIKa B OTOT MEPHOA OUYEBUAHBI, OT KOHKPETHOTO H300paXeHHUS IO
MIO3TUYECKOr0, OT MOITUYECKOr0 A0 HEMOCPeACTBEHHOro. CThuiab KUTalCKOW MOHOXPOMHOMN
JKUBOITUCH TIPOMIEN SBOJIIOIMM HMX TpexX AHTamoB. M3 paboT MOHOXPOMHOW >KHBOIHCH
nuHacTuil CyH MOXKHO YBHIETh OOBEKTUBHOE U CyOBEKTHBHOE, OOBEKT U 00pa3, HaBBIKUA U
SMOLUU OOBEIMHEHHbIE APYr C APYroM, KpOME TOro, KapTHHbI IepelaloT OCOObIH IyX
cylecTBoBalnii Bo BpeMeHs quHactuil CesepHas u FOxHast CyH.

***%
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-78— General question of world science

SECTION IX. ARCHITECTURE

Ionomapenko E.B.

IeHTpabHBIA HAYYHO-MCCJIEI0BATEIbCKUI U IPOEKTHBIN HHCTUTYT MUHHUCTEpCTBA
CTPOUTEbCTBA U KMJIMIIHO-KOMMYHAJIBHOT0 X03s1iicTBa Poccuiickoit @enepaunu.
HayuHo-ucciienoBarejibCKuii HHCTUTYT TEOPUU U HCTOPHH APXUTEKTYPbI U
rPagoCTPOUTEHCTBA
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AHHOTAIUSA

B nanHOMl craThe mnpennpuHATa IMONBITKA aHadM3a HCTOPUU (OPMHUPOBAHUS U
XapaKTEepPHBIX YEPT PYCCKO-BU3aHTUICKOTO CTHIISA B apXxuTekrype OpeHOyprckoil MpoBUHIINN.
Pernon paccmorpen B pamkax OpeHOyprckoit ryoepHuM B ee rpaHuiax koHna XIX — Havana
XX BekoB. [TogpoOHO paccMOTPEHBI KOMITO3UIHSI, 00BEMHOE PEIICHHE U IEKOP IIEPKBEH.

KiroueBble cjioBa: IIepKBH TIOpOJCKHE, LEPKBH cenbckue, OpeHOyprckuilt cobop,
1epKoBb B cenie Kuppl, nepkoBs B cene JlapuHo, mepepaboTka 00pa3ioBbIX MPOSKTOB

Abstract

In given article attempt of the analysis of a history of formation and characteristic
features of the russian-byzantian style in architecture of Orenburg province is undertaken. The
region is considered within the framework of the Orenburg province in its borders of the end
XIX — the beginnings of XX centuries. The composition, the volumetric decision and a decor
of churches are in detail considered.

Keywords: the Church of the city, Churches rural, Orenburg Cathedral, the Church in
the village of Kirdy, the Church in the village of Larino, alteration of exemplary projects

ApPXHUTEKTypa PYCCKO-BH3AHTHICKOro CTWJIA Ha Teppuropun OpeHOyprckoit
ryoepuun Poccuu

AHanusupysi COBPEMEHHYIO 3aCTPOWKY IocelleHni Poccuu MOMKHO cnienaTh BBIBOJ,
YTO Ha JIaHHOM 3Talle apXUTeKTypa HaxoasTcs B craguu GopmupoBanus. Hauano XXI Beka
3TO MEPHOA, KOorja NpodecCuOHAIbLHBIMU apXUTEKTOPAMU BHOBb OCO3HAETCSl POJIb PETHOHOB
B apxuTeKType. PernonanpHas apXMTeKTypa HE MEHEe Ba)KHA, YEM CTOJIMYHAs, IOTOMY UTO
3TO MacCOBOE 30/I4ECTBO, KOTOPOE JEMOHCTPUPYET KapTUHY Pa3BUTHs BCErO rOCY1apCTBa.

Ha teppuropun OpenOyprckoit ryGepHUN pycCKO-BU3aHTUIICKUI CTUIIb BCTpevascs B
PELIEHUN TOPOJACKMX M CEIbCKUX LEPKBEH, YTO OTMEYEHO Y HCTOPUKOB PETMOHAIBHOIO
npaBociaBust XIX Beka [1, c. 295-296]. Bo3BeneHnue mpaBOCIaBHBIX IEPKBEH SIBIISIIOCH
BaXHOW TOCYJApCTBEHHOH 3aJadel, MMOTOMY YTO PErMOH 3HAYUTENBHBIN MEPHUOJ, BPEMEHU
SBJISUICS MECTOM pacceleHust crapoooOpsaneB [2, c. 129]. DTo oTmedanu MHOTHE
uccienosarenu [3, 551]. Hekoropele naxe onmuchIBaliu CKUTHI cTapoobpsiaies [4, c. 20, 64].

[Ipexxne Bcero, 3To He coxpaHuUBIIUiCA A0 Hammx AHeH Kadenpambnbeiii cobop B
OpenOypre.

CrpoutrensctBo TOro BpeMmeHH B OpeHOyprckoil rydbepHuM ObUIO, Kak MpaBUIIO,
QHOHUMHO. J[0 HEKOTOPOIi CTeneHH MOJI0KEeHNE ObUIM MPHU3BaHbI cracaTth KOHKypchl. Ho oHM
OOBSABISUIMCH TOJIBKO Ha caMmble Bhlgatomquecs 3ganus. B OpenOyprckoit ryOepHUM camblil
U3BECTHBIN NpHUMep — KOHKYpC Ha kadenpanbHblii cobop B OpenOypre (1879 r.). IlepByto
npemuo noinydus npoekt B.A. llperepa, HO U3-3a OTCYTCTBHS JI€HEI €r0 HE MOCTPOWIIU.
[To3nuee cobop B OpenOypre Obu1 3akazaH A.A. SmieHko, KOTOPbIA ero BeIMOIHUI B 1886
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roay. OOpa3oM KOMIO3WIIMU ISl 3TOTO 3AaHUs SBISICS cobop Anekcanapa Hesckoro B
Co¢uun. Cobop umen Tpu sipyca, KOTOpPbIE HAMOMUHAIM NHpaMUAy. B maHe 3maHue

MIPEACTABIBUIO COO0M TeTpakoHX (puc. 1).

Puc. 1. Cobop 6 Openbypee

HpOHI/IKHOBCHI/IC BU3AHTHICKOTO CTUJISA B HEOOJIBIIIHE ropoJa U CCJIbCKHUC IMOCCICHUA
peruoHa OCYHMECTBIAIIOCH C TUIIOBBIMU MPOCKTaMHU HepKBeﬁ, KOTOPBIC TTO3BOJIMIA

SHAYUTCIIBHO PACIIUPUTDb UX CTPOUTCIILCTBO.
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Puc. 2. I[Jepxosw 6 cene Kupowi

Ha tepputopun OpeHOyprckold TyOepHHHM TPAKTUYECKH OTCYTCTBYIOT II€PKBH,
BO3BE/ICHHBIC TI0 TpoeKkTaM mu3 anb0omoB 1824 u 1838 roma, koTopsie ObUTH pa3paboTaHBI
K.A. Tonom. MaccoBo ucnoib3oBajguch Oosiee mo3aHUE anbOOMbl. [IpoeKkTbl U3 3THX
aIb0OMOB aKTUBHO IepepabaThiBaIMCh HE NPOPECCHOHATBHBIMU apXUTEKTOpaMH, a
KaMEHIIMKaMHU, KOTOpblE HEMOCPEICTBEHHO CTPOWIM JE€PEBEHCKHE LIepKBU. B pesynbrare
3TOTO MOSBUINCH UHTEPECHBIE BAPUAHTHI XPaMOB.

Hanpuwmep, nepkoss [Tokposa Ilpecssatoit boropoauust cene Kupasl (puc. 2). 3nanue
UMeeT B IJ1aHe GOopMy apXHENHUCKOICKOI0 KPecTa 3a CYeT JIOMOIHUTEIBHOTO BHICTYAIOIIETO
Ha ceBep | 10T npujena (puc. 3).

B unHTEphepe 37aHMS COXPAHMIIUCH AJIEMEHTHI JIEKOpa, KOTOPbIE CBUJIETENIbCTBYIOT,
YTO OH OBII PElLIeH CKOpee B TpaJulUsIX cyllecTBOBaBIIel panee B OpeHOyprckoil rydbepHun
CTHJIUCTHKE KiaccuiuzMa. CHapyxu OapabaH B (opme BOCbMEpHKa HMeEN MapHble OKHAM.
OTH OKHa ObLIM O0OBEAMHEHBI B MOTUB MTAJBSIHCKOIO OKHA C MOJIYKOJOHKAMHU HaKJIaJHBIMU
apoyKaMH M Kpyryiod Humed. BeHuarommii BOCBMEPUK KapHHU3 UMEET B CTBOPE C OKHAMH
U3ru0 BOKPYTI MONYLHUPKYJIbHOrOo (poHTOHa. OKHA B HIDKHEH YacTH ONUPAIOTCS Ha
JEKOPAaTUBHBII TOPU30HTAIBHBI TMOAC. AHAJIOTMYHBIA MOTHB MTAIBSIHCKOIO OKHA
pacrosiaraercsi B IByX arncujax.
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Puc. 3. IJepxosw 6 cene Kupowi: nian

3nanue kupnuyHoe. llokonb CTEHBl MO BCEMY MEPUMETPY LEPKBU BBISABICH
TOPU30OHTANIBHBIM MOSCOM, HAlNOMHHAKOUMMU MbEAECTAl TOJHOTO opaepa. bokoBbie
npuzeisl, o0pa3yrolue Mayble BETBU JIATUHCKOIO KpecTa ¢ JBYMsI TPaHCENTAMHU, TaKkKe
UMEIOT IATUTpaHHyto Gopmy. OHM pope3aHbl OKHAMU B HUIIIAX.

Puc. 4. IJepxoss 6 cene Jlapuno
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KonokonbpHs Obl1a epekphITa KynosioM ¢ poHapem. B HacTosiiiee Bpemsi coXpaHHIICs
TOJIbKO OCTOB KymoJia. KOJOKOJIbHS COCTOUT U3 TPEX YETBEPUKOB M BOCHBMEPHUKA CO 3BOHOM.
HuxHuii yeTBeprK — BBICOKHMI — BO BCHO BBICOTY Tpare3Hoi. [lo yrimam oH nekopupoBaH
PYCTOBaHHBIMH IIUPOKHMH JIOMIATKAMH, KOTOpPHIE ONMUPAIOTCS HA OOIMUN IOKOJIh U
3aBepIIAOTCs OOIUM KapHU30M. DTOT YETBEPHUK MMeeT B OOKOBBIX CTEHAX J[BA JIOKHBIX OKHA
U BXOJ ¢ 3amaja. /BepHOW mpoeM MNpsSMOYTOJbHBIM € MOJYLHPKYJIbHBIM 3aBEPIICHUEM U
npOoQUINPOBAHHBIM KJIACCUYECKUM apXUBOJIBTOM. BTOpOil 4eTBeprK — HEBBICOKHI, MEHbIIEH
TUTONIA/IN, 3aBEPIICH HEOONbITUM KapHU30M. Kaxas ero rpaHp JeKOpHUpOBaHA HEOOIBITUM
MOJIYKPYTJIBIM OKOIIKOM. TpeTuil yeTBepuK — IIIyXOil ¢ HEeOOJBIIMM KapHU30M, UMEET eIle
MEHBIIIYIO BBICOTY. BepxHuil BOCbMEpPHK TMpOpe3aH B UYEThIpEX TIPaAHIX MPOEMaAMHU
PSIMOYTOJIBHON (POPMBI € MOJYUUPKYJIBHBIM 3aBEpUICHHEM C MPOCTHIMU HAIWYHUKAMHU.
BoceMepuk 3aBepiiaeTcsi mpoQIMPOBAHHBIM KApHU30M C JEKOPATUBHBIM OpHAMEHTAIBHBIM
MOSICKOM IOJ1 HUM

Q

Puc. 5. llepxosb 6 cene Jlapuno: nian

OdeHb TOXO0XYH0 IUIAaHMPOBKY uMeeT LepkoBb CBsito Tpouus! B cene JlapuHo,
BO3BEJICHHAs Ha IJIOLIAAM B LIEHTPE ceia. DTOT XpaM HaXxOJUTCS B 3aIIyLLIEHHOM COCTOSIHUU, B
Hell pacnoniokeH ckian (puc. 4).

[1nan 37aHMS BBINOHEH B (JOpME JIATUHCKOTO KpecTa C ABYMs TpaHCEeNTaMu. ATICHIbI
B IUIaHe naTurpadHble. OKHAa BO BCEM 3/1aHUU, ONMMPAIOTCS HA TOPU3OHTAIbHBIA mosic. B
BepxHel uacTH (acaga MO MEpUMETPYy, TaKxkKe, NPOXOAUT MNpodUIMpOBaHHAS TATa.
Ko10K0IbHS BBICOKAsA M CTPOMHASA COCTOUT U3 TPEX SpycOB. Spychl BOCBMUTPAHHBIE B ILIAHE.
Hwxuue n1Ba uMeroT HeOOBIIIYIO BHICOTY (pHC. 5).

Taxum o6pazom, Ha Tepputopun OpeHOyprckoil rydepHuH, Kak B TOPOJICKUX, TaK U B
CENBbCKHUX LEPKBAX IIMPOKO IPEJICTABIECH PYCCKO-BU3aHTUWCKUU CTWiIb. 1lo cpaBHEHHIO C
HeHTpainbHOW Poccuell OH moOsABIAETCS B PErMOHE HECKOJIBKO NOo3ke. B memom s
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PErMOHAIBHOTO BAapHAHTA PYCCKO-BU3AHTUMCKOW CTHJIMCTUKM XAapaKTEPHO CTPEMIICHUE
nepepabarbiBaTh 00pa3I0BbIe BAPUAHTHI B CTOPOHY YIIPOIIECHUS.

***
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