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Physical and mathematical sciences
du3zuko-MaTeMaTHYECKHE HayKHu

YK 53:51

IKOHOMHUYHAS 3AMEHA UHTEI'PAJIA .
BEPOATHOCTEU I'AYCCA CTEIIEHHOU ®YHKIIUEU

JI.A. OcunoB, TOKTOp TEXHUYECKUAX HAYK, Ipodeccop

Annomayus. B cmamve npeonodicen memoo 00CMamo4no mo4Hozo npeocmasnenus unmezpana I aycca cme-
NeHHOU PYyHKYuUel, a MaKice bIYUCIEHUsL e20 00PAMHOU YHKYUYU (KEAHMUTA).

Knrwouegvie cnosa: seposmnocme, Qynkyus pacnpeoenenuss, oopamnas GyuKyua pacnpeoeienus, eHepayus
CYUAUHBIX YUCE]L.

IIpu Hay4HBIX HCCIEIOBAHUSAX U PEIICHUH psia MHXKEHEPHBIX 3a7ad BO3SHHKAaeT HE0OXOIUMOCTh ONPEIeNIATh
BEPOSITHOCTH TMOSIBJICHUSI HEKOTOPBIX CIIy4allHBIX COOBITHI. B 3THX 3a7ayax 4acTo mojararor, 4YT0 BEPOSTHOCTH COOBI-
TUIl pacrpeeseHbl 0 HOPMAJIBHOMY 3aKOHY. UTOOBI BBIUMCINTH BEPOSTHOCTH HMCCIENLYEMOrO COOBITHS MOJB3YIOTCS

TaOIUI[aMA MHTETpaa BepositTHocT ["aycca [1]:
2§ L
@(x):\/:-je 24z . @)
T %

B nmeromeiics muteparype ykasbslBaeTcs, YTO 3TO BBIPAXKEHUE HE MOXKET OBITh IPEACTABICHO B AIEMEHTAPHbIX
¢byHkuax. B cratee [2] ObUIO NMpeAIoKeHO 3aMEHHUTh 3TO BBIPAKEHHE MOKA3aTeNbHOM (YHKIMEH, HO, K COXaJCHHIO,
JIaHHOH paboTOM BOCTIONBH30BAIUCH HeMHOTHE. [109TOMY MBI OBTOPHUM NMPUMEHEHHBIH METO]] B JaHHOI padoTe.

B dopmyne (1) X moxer m3meHAThCS oT 0 10 00, a WHTETpal Ipu STOM HOXyduT 3HadeHus oT 0 mo 1. UtoOsr
MOJYyYHTh, HAIPUMED, BEPOSTHOCTP ITONAaHIsI apryMeHTa X Ha oTpe3ok (1...2), Heooxoxumo 3ammcate P=@(2)-D(1).
EctecTBeHHO, YTO B 00IIIEM cliydae Ui BRIYUCICHHS HHTErpaioB (1) moTpeOyroTes TabauIlbl s apryMeHToB x ot 0 10
4 (mpu x>4 uHTErpas paseH 1).

Jpyras BeIYHCIHTENbHAS NPOOJIEMa C UHTErPajioM BEPOSTHOCTH BO3HHKAET IPH MOJIEIMPOBAHMH WHOpMa-
LIMOHHBIX TPOLECCOB U CHCTEM, Kor/ia TpeOyeTcs TeHepUpOBaTh CilydaifHble YKCIia, pacipeaeiEHHbIE 10 HOPMATbHOMY
3aKoHy. 371eck Hano u3 (1) momyunTs 00paTHYIO0 (QYHKIUIO (KBAaHTHIIB) 0 NMPABUIIY: €CIM U3BECTHA BeIHUYMHA y=D(X),
TO TpeOyeTcsl HalWTH 3HAYCHHUE X, IPU KOTOPOM HHTerpas BepositHoctd (1) Oyzaer paBeH y. O003HAUYMM Takyro 0Opat-
Hyto ¢pyHkimo x=0(Y).

B [2] npuBenena ananuTHdeckas GopMyna uHTErpaia ['aycca, moiydeHHas ¢ IOMOIIBIO CTAaHIAPTHOH IMPOIe-
JypBl SKCIIOHEHIMAIBLHOM ampoKcUManny. YUYuThBasi, 4ro ¢yHKIMs (1) He MeHseT 3HaK BTOPOH NMPOM3BOAHON M SIB-
JISIeTCSl MOHOTOHHO#M, npubnmkenne F(X), obecneunBaroiiee MUHUMYM OTKIOHEHHUs |F(X)-D(X)|, MOXKHO MOJIYy4YHUTH C
TIOMOIIBIO TIPOCTOH (HOPMYJIBI

F(x) =1-10 %@+ o)

B ¢opmyne (2) Heobxonumo HailTh k03(GHUIMEHTH a9 U a1, YTOOBI TOJyYUTh UCKOMOE TpHONIMKEHHEe. DTy
¢dopmymy npeodpazyeM K yAI0oOHOMY /I PEIIeHHs 3a1a41 BUIY:

xag+x%a;=-1g[1-F(x)] . (3)

EcrectBenno, npu 3toMm motpebyercst 3amennts F(X) Ha ®(x) 1 momobpars U3 TAGIHIBI MM BEIYHUCIHTH 110
dbopmyie (1) nns HeckonbkuX (0003HaunM N) OMOpHBIX 3HAUeHUH aprymeHTa x. J{is onpenenenns kod)PUIMeHToB ao
1 a1 HaJo TIOMYYUTh 2 YPaBHEHHS U B TO e BPEMS OXBATHTHh UCKOMYIO (DYHKITHMIO Ha BCEM MHTEpBajie (yHKIIMOHHPO-
Banus x ot 0 10 4-x. Hampumep, Bo3bMEM 8 TOYEK, MPECTABICHHBIX B Ta0muIe 1:

Tabnuya 1
X 0,2 0,4 0,7 1 1,4 1,9 2,5 3,2
D(x) 0,1585 0,3108 0,5161 0,6827 0,8385 0,9426 0,9876 0,9986

ITo 3Toit TabnuIe MOXKHO 3anucath 8 ypaBHeHHH Buaa (3). [TomyduTts 2 ypaBHEHHS, OXBATHIBAIOIINX 3aaHHBINA
HMHTEPBAJI, MOJKHO CJIOKEHUEM HECKOJIbKMX YPaBHEHUMN HadyajJbHOW M KOHEYHOH YacTeil uHTepBana. Hampumep, cioxum
5 ypaBHeHui#t 11t x ot 0,2 10 1,4 u 4 ypaBHeHns as x ot 1,4 go 3,2. IIpu s3ToM noxydnm:

© Ocwumos JLLA. / Osipov L.A., 2016
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aoixk + alixkz =—ilg(1—a>(xk»;
k=0 k=0 k=0 (4)

7 7 7
aog;xk + alkzé;xk2 :—;Ig(l—qﬁ(xk)).

Urtax, [uis onpeneneHust HCKOMBIX K03 OUINECHTOB HMeeTcs 2 TMHEeHHBIX alreOpanyeckuX YpaBHEHU, pele-
HHE KOTOPBIX AOCTATOYHO IIPOCTO. DTO pemeHne B cucteMe Markan npeacTtasieHo Ha puc. 1. Koadduiments! ypasHe-
HUI 0003HaYEHBI MaTPHIIEH I, @ CBOOOIHBIE WICHBI BEKTOPOM-CTOJIOLIOM S.

Pemmenue nomyyeno ao=0,324 u a1=0,176. [lanee 3anuch 3TuX K03(H(HUINEHTOB ObUIa COKpalleHa a0 2-X udp
1 HECKOJIBKO M3MEHEHA C LIENBI0 YBEJIIMUEHHSI TOYHOCTH. ANIIPOKCUMUpYIOmast (yHKIHS MOTyYHIIa BUM:

F(X):l- 10-x(0,34+0,16x) . (5)

HorpemHocTs anmpokcumanin F(X)-D(x) B nporeHTax faHa Ha rpaduke (puc. 1), a MakcuManbHast OmmbKa mpu x=2
cocramia -0,236 %, 4To B 331a4ax ¢ BEPOSTHOCTSIMH BIIOJIHE AOMYyCTUMO. ABTOpaMu psiia pabot (Hampumep, [ 1]) ucrmons3oBa-

J1ach AIMPOKCHMALIHA () /1 _ eXp(7£ x2) , TIOTPEIHOCTh kotopoii pu x=1,7 paBHa 0,63 % (rpaduk Ha puc. 1.).
T
T X

intver N:=8 x:=(.2 .4.71 14192532 X:=X 22

k:=0.N-1 2 2
yk::q)(xk) fk 1:*|09(1*yk) D(X) :=\/£. . e dz

yT =(0.159 0.311 0.516 0.683 0.838 0.943 0.988 0.999) V)
2 F2(X) := ,1—exp — X
T

A o 7 o (3738 k=0 k=4
1,0'*2 i 1,1"2 ( |) L9 2206 1 0.324
i=4 i=4 a=r "-s a=
0.176
Fog =110 ¥(O03#0189 . 5 0.1.4 2:20,0.5.4 = F@= o@-
0 0 0
05| [o0383| [o383
09 1 1| [oeea| [0.683
9 07 - 15| [o0se5| [0.866
o 98 - A 2| [o.e52 0.954
..... 04 “ — 25| [o986| [o.988
(F()-® (x)-100 03 7 —
Al 02 e — 3| [oe97| [0.997
(F2(9-® (9)100 01 </\»/\__, 35| [0.999 1
- -01 [~ ~ —— [ 4] 1 1
-02 SN L~
-03

Puc. 1. lloepewnocmu annpoxcumayuii unmezpana I aycca

3akirouenue. V3 npoBe€HHBIX HCCIENOBAaHUN CIEAYET, YTO MOJIyYSHHbIE aNNPOKCUMUpYOLIHe (OpMYJIbI
JUIsl HHTETpasa BEPOSATHOCTH U ero o0paTHOW (yHKIMK OoJiee SKOHOMHUYHBI B BEIYMCIUTEIILHOM IUIaHE U OoJiee TOYHBI,
YeM NpOUEAYpbl, IPUMEHSEMbIE B HACTOALIEE BpeMs. PeKkoMeH1yeM MO3HAKOMUTHCS C JIMTEPATYPOH, UCIONb3YIOLIEH
BEPOSITHOCTHBIE METO/IbI UCCIIEIOBAHUSL.
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Mamepuan nocmynun ¢ pedakyuro 24.08.16.

EFFECTIVE REPLACEMENT OF GAUSSIAN
PROBABILITY INTEGRAL BY THE POWER FUNCTION

L.A. Osipov, Doctor of Technical Sciences, Professor

Abstract. In this article the method for rather exact representation of Gaussian integral by a power function,
and also calculations of its inverse function (quantile) is suggested.
Keywords: probability, distribution function, inverse function of distribution, random number generation.
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INPUPOJA U MEXAHU3M ®OPMUPOBAHUSA TEIIVIOBOI'O U3JIYUYEHUA

A.A. TloTanoB, JOKTOp XUMHYECKNX HAYK, KAHIUAAT (PU3UKO-MATEMAaTHIECKHUX HAYK, podeccop
Hpxkytck, Poccus

Annomayun. Obcysxcoaemes mMooeib Mensiogozo U3iyieHus 6 mpuedurncmse npoyeccosg: 1) opmuposanue
VApY2UX KOAeOAHUL MUKPOYACUY, COCMABTAIOWUX Belyecmeo, 2) 8030yicOeHUe SNeKMPUIecKUx Ko1eOanuli amomos u
MOJIeKYl RPUNOBEPXHOCIHO20 CLOA Beuecmad, 3) pacnpocmpaneHie UsnyyeHus 8 6uoe NeKMPUYecKux 0IH 6 OUIIEK-
mpuieckux cpeoax. AHanus npupoovl U MeXaHuzmMo8 QopMUPOBAHUs MENI08020 ULYHUEHUS OCHOBAH HA KIACCUYECKUX
npeocmagieHusax 06 amoMHO-MONEKYIAPHOM CIPOEHUU elyecmea U CyoamomMHom cmpoenuu sgupa. B dannoi moodenu
seujecmao blcnynaem Kaxk npeoopazosameint meniosou dHepuu mepmMocmama 8 IHEP2Ulo Yynpyaux Ko1eo6anuii Mukpo-
yacmuy eewjecmea u 3amem 6 dnekmpuyeckue konrebanusa. [Jaemca 060cHosane HecOCMOAMENbHOCIU 2unome3ssl go-
MOHA KAK dNeMeHMAPHOL KGAHMOBOU Yacmulybl U3TyYeHUsl.

Kniouesvle cnosa: mennogoe uznyuenue, 31eKmpoHHOe CIpoeHue geujecmsda, homon, dup.

Cytb npo0jembl. TemnoBoe n3nydeHHE OTHOCHUTCS K YHCITy OCHOBOINOJIATAIOIUX ABICHHN MPHUPOIBI, OTpa-
KAIOIUX MMMAaHEHTHYIO B3aMMOCBSA3b MaTepUH M IBIDKEHHS. B HenmpepbIBHOM MPUPOAHOM KPYTrOBOPOTE TEIIOBOI
SHEPrHH BEIECTBO BBINOJHACT (QYHKIUIO MPeoOpa3oBaHuUsl HEYMOPSIOYEHHO!H TEIUIOBOM SHEPTUH Cpelbl B YIIOPSIO0-
YEHHYIO SHEPIUI0 YIPYrux KoyieOaHHH MHUKPOYACTHUI] BEIIECTBA, MMOJ| JICHCTBHEM KOTOPBIX IPOUCXOAUT BO30YKACHUE
AIIEKTPUUECKHUX KOJIeOAaHUH BELIECTBA, SIBISIFOIMXCS HCTOYHHKOM TETUIOBOTO U3JTYUEHHS.

IIpo6neMa MOCTIKEHHUsI CYLTHOCTH TEIIOBOTO M3Ty4eHHUs] 000CTPHIIACH B CBSI3M C BOSHUKIIMMU B Hayaje J(Bajlia-
TOTO BeKa TPYJHOCTSIMHU B MOHMMAaHUM M MHTEPIpPETalliK JAHHOTO sBieHusA. Hapsay ¢ KinaccHueckuMH IpencTaBIeHUAMU
JNIEKTPOMATHUTHON CYIIHOCTH M3Iy4EHUs] BO3POJHIACH HBEOTOHOBCKAsI KOPITYCKYJIIpHAsl MOJETb U3ITydeHHs B CBETE HOBBIX
«(OTOHHBIX» TpeICTaBIeHIN. B aToMHON (u3mke (HOTOH 1O MCTOPUYECKH CIIOXKUBIINMCS HPEACTABICHUAM IPHHATO pac-
CMaTpuBaTh KaK 3JIEMEHTapHYIO YaCTHILY, HECYIyI0 KBAaHT IEKTPOMArHATHOTO M3ITydeHus (cBeTa). Cumraercs, 4to (HOTOH
SABJIAETCS SICMEHTAPHOH JaCTHUIIEH, KOTOPBIA HE MMEET 3JICKTPHYECKOIO 3aps1a H MacChl HOKOS, HO HMEET SHEPTHIO &5 —/itd

(% — nocrosinnas [Tnanka, & — Kpyrosas yacrora), umnyibsc B = ik (k — BoHOBOM BekTOp) M CrivH, paBHbii /i [33].

IIpencraBnenus o ¢GoroHe (GOPMHUPOBAIKMCHL B TPOIECCE CTAHOBICHUS KBAaHTOBOW MexaHuku. B 1900 r.
M. Ilnank npemioxun GopMyity IJisl pacdyera CIeKTpa TEIIOBOTO M3IYYEHHs, HCXOJs U3 TPEIIIONIOKEHUS O TOM, YTO
M3ITyYeHHUE DJIEKTPOMATHUTHOTO TIOJISI MPOUCXOIUT OTPECICHHBIMY MOPIUSIMH — KBaHTaMu /. PaspuBas uaeto [lnan-
Ka, A. DHHIITEIH BBIABUHYJI THIIOTE3Y, COIVIACHO KOTOPOH AJIEKTPOMAarHUTHOE M3ITy4eHHE MPeICTaBIIseT CO00M CBETO-
BbIe 4acTUIBI-KBaHTHI. CeroaHs (JOTOH BOIIE B aTOMHYIO (DU3KMKY KOHIIENTYAIBHO M SIBIISICTCS 00s3aTEIbHBIM aTpUOy-
TOM KBaHTOBOMEXaHHUUECKHUX BO33PEHUH M TEOPETUIECKUX MOCTPOCHUH [32].

C 0/1HO#1 CTOPOHBI, CBET HEOCIIOPUMO UMEET BOJIHOBYIO MPHUPOLY (MHTephepeH Iy, T paKius, TUCIEPCUsT —
SIBIICHHSI, KOTOPhIE MOT'YT OBbITh MOHSTHI HCXO/Is U3 BOJHOBBIX MPE/CTaBlIcHHH). B paMkax KilacCHUECKHX MPeICTaBICHHIA
YacTHIIa OJJHOBPEMEHHO HEe MOXKET ObITh BOJIHOW. BosiHa — 3TO Tpoliecc pacnpoCcTpaHeHHs], U €€ CBOMCTBA OMPEIEIIOTCs
Cpezoii, B KOTOPOH MPOUCXOANUT BONHOBOW mporecc. C APyroi CTOPOHBI, COTTACHO CIIOXKHBIIMMCS B HACTOSIICE BpPEeMs
KBaHTOBOMEXaHHYIECKAM BO33PCHUSAM IO (DOTOHOM IpeIJiaraeTcsi MOHUMATh KOPIYCKYIY, HaAeIsIeMyl YaCTOTHBIMU
cBorictBamMi. COOTBETCTBEHHO HM3JIyYeHHE (M CBET B TOM YHCIIC) B paMKaX KBAHTOBOW MEXaHUKHU TPaKTyeTcs KaK MOTOK
TaKuX YacTUIl. Bo3HUKaeT HepaszpemmMas quiieMMa, KOTOpas B aTOMHOH (H3HKe (PaKTHIeCKH ObLIa 3aMOpOXKEHa IyTeM
MIOCTYJIUPOBAHUS Y (POTOHA KOPHYCKYIAPHO-80IHOGbIX c8oticmg. TIpuXomuTcs KOHCTATUPOBATh, YTO MPUPOJIA TEIUIOBBIX
M3JTy9eHHH (CBETa, DIICKTPOMArHUTHBIX BOJH) JIO KOHIIA HE PACKPHITA U TI0 HACTOSIIEE BPEMSI OCTACTCS AUCKYCCHOHHOM.

CeronHsnIHee TOHUMaHNE TEIJIOBOTO U3JIYUYEHHUs KaK CMMOWO03 BOJHBI M YaCTHUIIBI POTUBOPEUYHBO M HE yKJIa-
JBIBAETCA B JIOTHKY 3ApaBOrO CMBIC/IA. ABTOpP OOpaTHICS K MpoOyieMe ONMHMCAaHUs TEIUIOBOTO M3JIy4eHHs, OIMpPasch Ha
pa3paboTaHHYIO UM TEOPHUIO SJEKTPOHHOTO CTPOCHUS BEIIECTBA M TIOHUMaHUE PUIMHHON CBS3M TUHAMUYECKUX U Tel-
JIOBBIX CBOMCTB BEILLIECTBA.

Ipupooa u mexanuzm gopmuposanus mennoeozo usnyuenua. TennoBoe U3IIyIeHNE MPEICTABIAET 000 MHO-
TOCTAJMAHBIA ¥ MHOTOYPOBHEBBIH TpOIlecC MPeoOpa3oBaHUs TEIUIOBOH (HEYMOPSIOYSHHOW) DHEPTHU IMOCTYMATEIBHOTO
JIBIDKCHHST MOJICKYIT BHEIITHEW cpeibl (TepMOCTaTa) B SHEPTHI0 MEXaHHYECKUX KOJIeOaHW MUKPOYACTHIL BEIIECTBA, KOTOPEIC
BO30Y)KIAIOT AJICKTPUYCCKHE KOJICOAHHMS MUKPOYACTHI] BEIICCTBA Ha KAXJIOM U3 €ro UepPapXHICCKHX YPOBHEH, KOTOPEIC, B
CBOIO O4YEpe/ib, EPENAIOTCsl BHEIIHEH CpeJie W paclpoCTPaHsIIOTCsl B HEH BUJie AJieKTprdecknx BoiH. [IpeoOpazoBanue Ten-
JIOBOM 3HEPTUH B 3JEKTPUUCCKUE BOJHBI OCYIIECTBIBICTCS ONaroapsi TMHAMHUYECKOI CTPYKTYpe BEIECTBAa KaK COBOKYITHO-
CTH CBSI3aHHBIX MEXIY COO0M MUKPOYACTHI] HA aTOMHOM, MOJICKYJISIPHOM M HaIMOJICKYJIIPHOM YPOBHSIX.

B pabote [23] npeanioskeH KIIaCCUYECKUI TIOX0/] K ONMUCAHUIO TEIJIOBOTO M3ITyYEHUs, B OCHOBAaHHH KOTOPOTO
MIPHUHSATA ULIeS XAPAKmMepucmu4eckol dHepeul €; seujecmsd. Ita YHEPTUA MPEICTABISET SHEPTHIO MEKIACTUIHBIX B3a-
HMOJICHCTBUI Ha pa3HbIX YPOBHSX BEIIECTBA, NPEAONpEAesis ero TEIIOBbE CBOMCTBA KaK Pe3ysbTaT TEIMIOBOIO JBHXKE-
HUSI MUKPOYACTHII, COCTABIITIONINX JaHHOE BEIIECTBO. B CBOIO ouepenpb, yIpyrue KoJeOaHUss MUKPOUYACTHI] BEICTYITAIOT

© Tloranos A.A. / Potapov A.A., 2016
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B Ka4YC€CTBC MCPBOINPUYIUHBI TCIIOBOTO U3JTYUCHHS BCIICCTB. B paMKax JaHHOI'O MOJAXOoJa IMOJYYCHO YPaBHCHHUC Ui
cpe)IHeﬁ SHEPruu OTACIBHBIX OCHUILIATOPOB £ KaK OCHOBA OIIMCAHMA TCIUIOBOI'O U31YUYCHUA

E:%Zsup(—:—;), 1)

311ech 3HEPTUsl CBSI3U &£z 10 OMpPEJENICHUIO BBICTYIAeT B KaueCTBE XapaKTePUCTUYECKOMN BETUUMHBI JJI BCEX

BU10B KojebaHuil. CoriacHo 3TOi MoJeNu, Ha YIIPYro CBSI3aHHYIO YacTHIy C MPUBEICHHOW Maccoil M jeHcTByeT BO3-

Bpamiaromasi cuwia F, mponopuuoHanbHash ee CMEIIEHHI0O X OTHOCHTENFHO BBIODAaHHOM TOYKM OTCYETa, TaK 4YTO

F = —xx, rme X — KOQ(QUIHMEHT yOpyrocTd. DTa CUiid, COIIACHO 3aKOHY HBIOTOHA, ONKMCHIBACTCS YpPaBHEHHEM
= ® - o

mi = KX, pelleHHeM KOTOporo spiserca ¥ = Asinwt, rae @ = ,/k/m, A — ammmTya Konebauuii. DHeprus kone6-

JIIOLIEHCS YaCTHUIIbl OMKMCHIBAETCS ypaBHEeHHEM [34]

[X]
(=]

ﬁ
4

ulx) =

- @

-2

m

. KA
IMoxcTaHOBKA B 3TO ypaBHEHHE UCXOOHBIX BeiuduH X = A sinwt, p = mwd cos wt qaer u = —. Ammiuryzna

KoJIebaHuil A KONCOMIOIINXCS MUKPOYACTUL. AMILTUTYAA KOJIeOa Uil SBISIETCS. HEMPEPBIBHOM (QYHKIHEH TeMIIepaTypbl
R
B COOTBETCTBHUH C COOTHOMmEHNeM A =,/ 2kT /&, KoTopoe B paMKax KJaCCHYECKUX TIPEICTABIICHUI ClIelyeT U3 ypaBHe-

HUS TEIUIOBOTO OajaHca.

Brnaromapst ynmpyruM MeK4acTHYHBIM CBSI35M, JTF000€ OTKIOHEHHE MHKPOYACTHI[ OT PABHOBECHOTO COCTOSHHS
TepeaeTcsl CBOUM ONIMKaUIIIM cocelsiM. DTH MPOIECCHl HOCST CIy9allHBIN HeTpeICcKa3yeMblil XapaKTep, i UX MOKHO
YIOA00UTH CTOJIKHOBUTEIBHBIM MPOIIECCAM YACTHIL B ra30Boil (aze. OCUMILIAIMOHHAS MOJICIb B COUCTaHUK ¢ (hu3nde-
CKAMHU MOJCSIMA BHYTPU- M MEKMOJICKYJISIPHBIX CBSI3€H MO3BOJSIET JaTh HCUYCPIBIBAIONICEe OOBSICHCHHE MPUPOAC U
MexaHu3MaM (pOpMHUpPOBaHMS TEIUIOBBIX KoJicOaHuit. ISl cTallMOHAPHBIX COCTOSIHUI BEIIECTBA BCE BUIBI TEIUIOBBIX
KoJieOaHui, — BHYTPUMOJICKYJISIPHBIC M MEKMOJICKYIISIPHBIC KOJICOAHUs, MPEICTABIIMIOTCS KaK HEMIPEPBHIBHBIC MPOIIECCHI.
3TO CIpaBeUIMBO U B OTHOIICHUH 3JICKTPOHHBIX KOJCOAHUH B MPUOTMKCHUH MaJiblX BO3MYIICHHU, KOT/Ia TCILIOBAs
SHEPTHs HE MPEBHIIIACT YHEPTHUIO KBAHTOBBIX MEPEX0J0B MUKPOYacTHIl. [Ipi 3TOM ommcaHue KakK JICKTPOHHBIX, TaK U
BHYTPH- ¥ MEXMOJICKYJISIPHBIX KOJICOaHUI TaeTcsl B paMKaX KIACCHYECKUX MPEICTABICHUMN.

B ncxonHOM, HEBO3MYIIIEHHOM COCTOSIHUH BEIIIECTBA (T.€. B OTCYTCTBHE TEIIOBOTO BO3CHCTBIS, IIPH TEMITepaType
a0COITFOTHOTO HYJISI) €0 TUHAMHYECKAs CTPYKTypa OIpeNeNsieTcss YJHEPTUel CBSI3M MEXIY MHUKPOUYACTHIIAMH HA aTOMHOM,
MOJICKYJIIPHOM ¥ HAIMOJICKYJIIPHOM YPOBHSIX COOTBETCTBEHHO. Ha Ka)XIOM M3 3THX ypOBHEH SHEPIHs CBS3H OIpeIelsieTCs
B pe3yibTare OaNaHca CHIT MPUTSHKCHUS U OTTANKWBAHUS COOTBETCTBYIOIIMX MUKPOYACTHII, TAK YTO KaXKIasi MUKPOYACTHIIA
HAXOJAWTCS HA JTHE TIOTCHIUAIBHON MBI, DHEPTHsl CBsI3M 00ECICUYMBACT YCTONUYMBOCTh BEIIECTBA HAa BCEX €ro HMepapxuve-
CKHX YPOBHSIX M BMECTE C 3TUM CO371a€T He0OXOIMMBIE YCIOBHUS JJisl BO3OYK/IEHHS B BEIIECTBE YIPYTUX KojeOaHuil. DHep-
THS CBSI3U SABJIETCS XAPAKMeEPUCMU4ecKoll snepeuell &; geuecmed M BbICTYIIaeT B Ka4eCTBE KOJIMYECTBEHHON MephbI yCTOMH-
YUBOCTH BEIIECTBA HA aTOMHOM &g, MOJICKYJISIDHOM &£z M HaMOJICKYJISIPHOM £y YPOBHSX. DTH SHEPIHU £ = Euy T 5y
+ £ B COBOKYITHOCTH XapaKTEPH3YIOT BEIIECTBO, KaK B CTATHYECKOM, TaK M B JTHHAMHUYECKOM COCTOSHHL.

CornacHo IUTONL-000JI09€YHON MOAETU aTOMOB [26], TMHAMHYECKas CTPYKTypa Ha aTOMHOM YpOBHE OTIpe-
JeNsieTCS BPalIaTeIbHBIM JIBIDKCHAEM AJICKTPOHOB MO SJUTMITHYCCKUM OpOUTaM B LIEHTPAILHOM TIONE siipa (OCTOBa
aToMma). DTH ABIDKCHHS AIICKTPOHOB MPHUCYIIH aTOMaM HW3HAYaJbHO. B CHITy SITMNITHYHOCTH JCKTPOHHBIX OPOUT (-
(dexTuBHBIC pa3Mepbl (IPPEKTHBHBIA Paguyc) aToMa MEPUOJMYSCKH H3MEHSIOTCS ¢ 9YaCTOTOM BPAICHUS JIEKTPOHOB.
OTUM aTOM TpeAonpeaesieT IMHAMIYECKYIO0 CTPYKTYPY BCETO BEIIECTBA.

XapakTepHbIe BpalllaTeNIbHBIC ABIKCHHS AJIEKTPOHOB HCXOMHBIX aTOMOB HEMOCPEICTBEHHBIM 00pa3oM mepe-
JAFOTCS Ha BHYTPUMOJICKYJISIPHBIC IBIDKCHHS B Pe3yibTaTe MEepeHOca WX BAJICHTHBIX JJIEKTPOHOB Ha MOJICKYISIPHYIO
opbuTty B mpoiiecce GopMUpPOBaHHs KOBAJIICHTHOM CBSI3W MOJIEKYJ. B CBOIO ouepesib, JBIKSHHUS DIIEKTPOHOB B COCTaBE
MOJIEKYJT TPOSIBIISIIOTCS B THHAMHUKE MEKMOJICKY/ISIPHBIX B3aUMOJCHCTBUI B €IUHON HAIMOJIEKYJIIPHOH CTPYKTYypeE.
BeliiecTBo OKa3bIBaeTCsl TUHAMHUYECKOH CHUCTEMOM CBS3aHHBIX MEXIy COOOH KOJEOJIOIIMXCS 3JIEKTPOHOB B aTroMe,
aTOMOB B MOJIEKYJax (Ha JMHUHA KOBAJCHTHOH CBSI3M), MOJIEKYJ B HAJIMOJIEKYJISIPHON CTPYKType BEIIECTBA.

Jli1s1 BetiecTBa TeMIiepaTypa MpecTaBisieTcst Kak (hakTop BO3MYILEHHUSI €r0 SHEPreTHYeCKOro COCTOSIHUS U Kak (hakTop
BO30YKIICHUS MEXaHIIECKHX (YIPYTHX) KOJIeOaH! MUKPOYACTHI] JAHHOTO BEIIECTBA B COOTBETCTBUH ¢ (2). B 00macTy HA3KIX
TEMIIEPaType y BEMIECTB B KOHJCHCUPOBAHHOM COCTOSIHUM BO3HUKAIOT HU3KOIHEPreTUUCCKHIE KOJICOaHNS aTOMOB U / FJTH MOJIE-
KyJI OTHOCHUTEITHHO UX CPEIHHX MOJIOKEHUA. DTO MEKATOMHBIC WIIH MEXMOJICKYJSIPHBIE KOJICOAHHS, HHTCHCUBHOCTh KOTOPBIX
OIpeNeNsAeTCS TEMIIEPaTypoll M SHEpruell MEKMOJICKYISIPHON CBSI3H £;; B COOTBETCTBUH C OOJBIIMAHOBCKAM (DaKTOPOM

£ o
exp{— %) J1s1 57O 00NIacTH TEMIIepaTyp XapakTepHa 3aBHCHMOCTh TEIUIOEMKOCTH 1 KO3(pUIIMEHTa TEIJIOBOTO paciimpe-
L

HUS OT TeMIlepaTypbl. B Ta3oBoii ¢ase B 3ToH 00IacTH TeMIlepaTyp y MOJEKYN BO30OYXKIAlOTCS BpaIaTe/IbHBIC KOJICOaHMS.
Hanbonee MHTEHCHBHOMY F3IyYEHHIO B 3TOH 00NAaCTH MEXMOJEKYIIPHBIX KOJEOAaHMH COOTBETCTBYIOT IKCHEPHUMEHTAIHHO
HaOJIFOJTaeMOe TIOTJIONICHHE SIEKTPOMArHUTHBIX BOJIH B TIPOLIECCAX AWIIIEKTPUUECKOH MONSPH3AIMH 1 3BYKOBBIX M YIBTPa3BY-
KOBBIX BOJIH B aKyCTH4ecKoH criektpockornmi. [ToctymnarensHo-kone0aTebHbIe IBIKEHHS! aTOMOB B MOJIEKYJIaX M 3JIEKTPOHOB
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B aTOMax €Ile He NPOSIBIISIIOTCS, B CHITYy MaJIOCTH TEIUIOBOH SHEpruu KT, IpU £ #¥ Egy ** Eyy. | eHEpUpyeMBbIe B 3TOH 00IacTH
TEMITEpaTyp KoJIeOaHHs COOTBETCTBYIOT YaCTOTAM, IPEIIIECTBYOIIIX HH(PAKPaCHOMY AMAIIA30HY YacTOT.

B o6macTn cpeHIX TeMIeparyp y BEIIeCTB B KOHACHCHPOBAaHHOM COCTOSIHMHM BO3HHKAIOT BHYTPUMOJIEKYIISIPHBIE KO-
ne0aHys, MPEACTABIIOMINE KOICOaHNsT aTOMOB Ha JIMHUM KOBAJICHTHOM CBS3M MOJIEKYN. VX MHTEHCHBHOCTB ONpECISIETCS

M

o o o £ -~
XapaKTCPUCTUICCKOU DHCPIUCH £33 U TEMIICPATYPOU B COOTBETCTBHUM C 60J'H>HMaHOBCKI/1M q)aKTOPOM eXp(— T) B razoBoit
KT

(aze MoryT HaOIIFOIATHCS KaK BpallarelbHbIC, TaKk M KoyeOaTenbHbIe CTENEHH CBOOOIBI MBIDKCHHS aTOMOB B MOJICKYIIax.
Haubonee MHTEHCHBHBIC M3ITyYeHHs B 3TOH 00J1aCTH COOTBETCTBYIOT SKCIIEPUMEHTAILHO HAOMIOAAEMOMY TIOTTIOICHHIO HJICK-
TPOMArHUTHBIX BOJIH B MH(PAKPACHOM JHara30He 4acToT. [Ipu 3THX TeMIepaTypax JIeKTPOHHbIE KOJIeOaHusI ele He BO30YxK-
JTAXOTCSI, B CUITY £ =% £g4. B 3TOI 00NACTH reHepUPYETCs TEIUIOBOS H3TyYCHHE HH(PPAKPACHOTO JTUANa30Ha JTHH BOJIH.

B o0nactit BBICOKMX TEMIIEpaTyp, COOTBETCTBYIONIMX TEMIIeparypam MPEAIUIaBIeHUs U UHTEHCUBHOTO WCIApCHUS
BEIIIECTB, BO3HUKAIOT JJIEKTPOHHBIE KOJIeOaHHs, OOYCIOBICHHbIC KBAHTOBBIMH MEPEXO/aMH AIICKTPOHOB MEXIY dHEpreTHuIe-
CKHMH YPOBHSIMH B BO30Y)KICHHOM COCTOSIHMH aTOMOB M MOJIEKY/I. B KOHICHCHPOBAaHHOM COCTOSIHUH T'€HEPUPYEMBbIE YaCTOThI
HAOJIFOIAIOTCS B BUJIC CIUTOIIHBIX CIIEKTPOB. B ra3oBoii (base criekTphl kojeOaHUiA CTAHOBSTCS MOJIOCATHIMU WITH JINHCHYATHIMU.
BeposTHOCTE  BO30Y)KICHUS SIICKTPOHHBIX KOJICOAHHI OMPENENACTCS B COOTBETCTBHM C OOJIBIIMAHOBCKUM  (PaKTOPOM

£ o
exp(— f) J10i1 00IacTH TEMIICPATyp COOTBECTCTBYIOT YaCTOThI U3JTYHYCHHA OIITUYCCKOI'O Jrara3oHa. HpI/I (S01(& 0oJtee BEICOKHX
KT

TEMITepaTypax BO3HHUKACT IUIA3MEHHOE AJIEKTPOH-MOHHOE COCTOSHHE BEIIECTBA. B 3TOM COCTOSHNM NMPOHMCXOIWT W3IydEHHE
PEHTTEHOBCKOTO JMara3oHa 4acTOT, COOTBETCTBYIOIIEE KBAHTOBBIM IIEPEXOJaM BAICHTHBIX HJICKTPOHOB KaTHOHOB MaTepHH-
CKMX aToMOB. [Ipoliecchl HOHH3AIMK COTIPOBOXKIAIOTCS TEHEPUPOBAHUEM U3JTy4EHHUS B BRICOKOYAaCTOTHON 00JIACTH PEHTTCHOB-
CKOTO JIHana3oHa. JTH IPOLECCH MPOI0JDKAOTCA BIUIOTh 10 00pa30BaHUs MPOTOH-IEKTPOHHOM II1a3MBbl.

B npoueccax ¢popMupoBaHus TEIUIOBOTO W3JIyYeHHs TeMIIepaTypa BHEUIHEH cpeabl (TepMOCTaTa) BHINOJIHIET
(YHKIMY TEIIOBOM HAaKauyKH BELECTBA, DHEPTHs KOTOPOI Oiaromaps yrnopsiio4eHHOH CTPYKType BelecTBa mpeodpa-
3yeTcs B dJIeKTpHUeckue kosebanus. O0nacTsiM ¢ HanOOJiee HHTCHCUBHBIM M3ITyYCHHEM OTBEUYAIOT 00JIaCTH IMOTJIOIIC-
HUS TEIUIOBOW SHEPTHU B MOJHOM COOTBETCTBHH ¢ 3akOoHOM Kupxroda [28]. [Ipomeccs TEmIoBOTro H3ITydeHHS W TO-
TJIOIIEHHS B3aUMOOOPAaTUMBI X HAXOAATCS B HEPEPHIBHOM M OECKOHEYHOM MPHUPOTHOM KPYTOBOPOTE SHEPTHH.

Mexanu3m ¢GopMHpPOBaHUS JIEKTPHYECKUX KoJiedaHuil BewecrBa. OTIPAaBHBIM MYHKTOM Ul MOCIIEAYIOLIErO
aHaIN3a SABIETCS OUYEBHIHOE YTBEP)KACHHE, UTO MpeoOpa3oBaHne KoIeOaHWii MUKPOYACTHUII BEIIECTBA B COOCTBEHHO M3ITyde-
HHE TIPOUCXONT Ha €Tro MoBepxHOcTH. Kak OpUIo MoKaszaHO BBIIIE, aTOMHO-MOJIEKYJIIPHBIC KOJIEOAHHUS OTIPEEIISIOTCS CTPYKTY-
PO COCTABILIOIMINX BEIIECTBO MUKPOUACTHI] M MIX MEKYACTHIHBIMU B3aMOACHCTBIAMHU. M3BeCTHO, UTO, CTPYKTYpa IMOBEPXHO-
CTH CYLIECTBEHHO OTJINYAETCS OT CTPYKTYPBI BEIECTBA B eT0 00beme. OOIIMM CBOWCTBOM ISl TIOBEPXHOCTEH BEILIECTB SIBJISET-
sl pa3pbIB CBA3eH (KOBAJIICHTHBIX, BAJICHTHBIX M HEBAJICHTHBIX ) HA TPAHHIIC BEIIIECTBA C BHEIIIHEH CPEIoH.

MuxkpouacTHIiBl, 00s1a/1ast COOCTBEHHBIM 00BEMOM, (POPMHUPYIOT IUIOTHO YIIAKOBaHHBIE CTPYKTYPHI C PABHOMEPHBIM
pacnpe/ieTIieHIeM MEXYaCTUIHBIX CBA3CH 10 BCEM HANpPABICHHUSAM M B CPEJHEM HYJIEBBIM 3apsIOM BellecTBa. Torma Kak Ha
MOBEPXHOCTH Y MUKPOUYACTHIL 33/IEHICTBOBAHBI TOJIBKO T€ CBSI3H, KOTOPBIE HANPaBJICHBI BOBHYTPh BEIIECTBA. Tak 4YTO HA TO-
BEPXHOCTH BELIECTBA 00pa3ylOTCsl aTOMBI M / MIIM MOJIEKYJIbI C He3a/IeHCTBOBAHHBIMU BaJICHTHBIMH JICKTPOHaMHU (TIpruOmu-
3UTEJIHHO TIOJIOBMHA OT OOIIIEro YKCiia BAJICHTHBIX JIEKTPOHOB), KOTOpbIe 0OpallieHbl HapyXKy BerlecTsa. Pa3peIB cBszeil y
MHKPOYACTHI] HA TIOBEPXHOCTH BEIIECTBA IPUBOIUT K BOSHUKHOBEHHIO 3(D(heKTHBHBIX 3aps/I0B U / WIN JIOKAJIbHBIX TUIIOJb-
HBIX MOMEHTOB, 00pa3yeMbIX )KECTKO CBS3aHHBIMH MEXy COOOH MOJIOKUTENHHO 3apsDKEHHBIMU OCTOBAMH aTOMOB WJIH MO-
JIEKYJT ¥ HECBSI3aHHBIMH 3JIEKTPOHAMH Ha MOJIEKYJIAPHBIX OpOUTax. B 3aBUCHMOCTH OT CTPYKTYpbl MUKpOYacTHIl 3(h(HEeKTHB-
HBIE 3apsiIbl ¥ UIOJIbHBIE MOMEHTBI MOTYT Pa3JIMyaThCsl, HO MX CpeJJHee HAIpaBJICHUE BCEr/a OOpaIleHo HapyXy, MepIeH-
JVKYJISIPHO TTOBEPXHOCTH BEIIECTBA. Takoe CTpoeHHe MOBEPXHOCTH BEIECTBA JEaeT €€ AIEKTPUUECKH aKTUBHOU. 3apsi-
JIUIIOJNBHOE CTPOEHHE TOBEPXHOCTEH HUrpaeT B MOHUMAHHH SBIICHUS W3ITydEeHHUs OIPECTIAIOIIYIO POJIb.

[Tpuxomsuue n3 o0BbEeMa BEIIECTBA aTOMHO-MOJIEKYJISIPHBIE KOJIeOaHUS BO30YKAAIOT TIOBEPXHOCTHBIE OCIIHI-
JISITOPBI WJIM JAMIIOJNH, U OHM HAaYMHAIOT KoJieOaThesl, PAaKTHYECKHU CTAHOBSICH MHKPOU3IIyYaTeIsIMU, HaNoJ00ue aHTeH-
HaM MepeAaTINKOB pajno- U TeJeBemanny. Hanps)KeHHOCTh 3IeKTPHUYECKOro MoJIs KOJIeOMIONMX s JUIoIei onpene-
nsiercst popmynoii [3, 9]

1

E= Rel [ﬂ[ﬂ;’i]], (3)

rae A — paccrosaue 10 TOYKM HAOJIOAEHHA B MOMEHT BpeMeHu (£ — R /c); ¢ — ckopocTh cBeTa, T — eIMHUYHBINH BEK-
Top, i — BTOpas MPOM3BOIHAS TUITOJIEHOTO MOMEHTA [0 BPEMEHH.
DTO0 BBIpAKEHHE HA/I0 TIOHUMATh TaK, YTO U3MEHSIONIMICS BO BPEMEHH JTUTIONb p TIPEATOIaraeT ABIKEHHE 3apsi-

1 v
Ja e C YCKOPCHUEM & = -, KOTOpPO€, B COOTBCTCTBUU C 3aKOHAMU KJIACCUYCCKOU DJICKTPOJANHAMUKU, 06YCJ'IOBJ'II/IB3.€T
g dtt

BO3HUKHOBEHHE JIEKTPUYECKOTO MOJIsL. B 3TOM OTHOLIEHMN MEXaHU3M IeHEpaluy 3JIEKTPHYECKUX KOJIeOaHUH OJIMHAKOB
JUTSL BCEX THIIOB KOJIEOAHUH — MEXMOJIEKYISPHBIX, BHYTPUMOJIEKYISIPHBIX ¥ BHYTPHAaTOMHBIX(3JIEKTPOHHBIX). Hamprmep,
B CIIy4ae MOJEKYJSPHBIX CHCTEM COTIacHO (3) HalnW4ne MOJEKYISIPHBIX KOJeOaHNH ¢ XapaKTepPUCTUIECKIMHU YacTOTAMHU
Wy SBISIETCS HEOOXOAWMBIM M JIOCTATOYHBIM YCJIOBHEM TSI BO3OYKICHHS «ITOBEPXHOCTHBIX)» MOJICKYIISIPHBIX JUIONEH U

TEHEPHUPOBAHNA UMHU DJICKTPUICCKUX Kojie0aHMi Ha JAHHBIX 4acTOTax. 10 O3Ha4yacT, 4ToO II0J ﬂeﬁCTBHGM MOJICKYJIAPHBIX
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snekTpuueckux noned Eg, = Ej £05 iy, t BOSHUKAIOT KOJIEOAHMs [OBEPXHOCTHBIX IHUIIONEH, KOTOPbIE, B CBOK OYe-
pellb, «M3ITy4aroT» NEKTPUIECcKHe KoJIeOaHus, COOTBETCTBYIOIINE PaJi09aCTOTHOMY AUAMA30HY.

BryTtpumonekyisipable KonebaHus (KoieOaHus aTOMOB Ha JTMHWU KOBAJICHTHOW CBSI3M) IEPENAOTCS TTOBEPX-
HOCTHBIM MOJIEKYJIaM Onarojapsi HaJIMYWI0 MEXMOJCKYJSPHBIX CBs3ei. [103TOMy BHYTPHMOJIEKYJSIPHBIE KOJIEOAHUS
TaKKe BKJIIOYEHBI B ITPOIIECC BO30YKICHHS M TE€HEPALUH JUIOJIeH TIOBEPXHOCTHBIX MOJIEKYJI Ha 9aCTOTaX (Wigy.

AmnanormgHbM 00pa3oM (popmupyeTcs: KojeOaHHsT ONTHIECKOTO Hara3oHa [UIMH BOJH. B 3TOM ciydae aToM B co-
CTaBE MOJICKYJIbI, HAXO[UICh B BO30YKIIEHHOM COCTOSIHHH, TAKXKe MPEICTABISIET COO0 3MEKTpUIECKHI ANIOIb, 00pa3oBaH-
HBIH TOJIOKUTEIBHBIM 3apsiIoM sipa (OCTOBA) M OTPHUIIATENBHBIM 3apsiioM 3JeKTpoHa. KoneGaHus IIeKTPOHOB B BO30YXK-
JICHHOM COCTOSIHMH aTOMOB (MOJIEKYJI) COOTBETCTBYIOT YacTOTaM iz OHM IepeiatoTcst U3 00beMa Ha IIOBEPXHOCTD OIISITh XKe
Omarozmapsi MeXMOJIEKYIISIPHBIM CBsI3sIM. TakiM e oOpa3zoM (popMHpYIOTCst 6oJiee BEICOKOYACTOTHBIE SJIEKTPHUECKUE KOJTe-
OaHWsI, CO3MaBacMBbIC HIIEKTPOHAMU MOHW3HPOBAHHBIX aTOMOB M MX KaTHOHOB B BO30Y)KIEHHOM COCTOSIHUH. B0o30yxneHue
9MEKTPHIECKUX JHIOIBHBIX MOMEHTOB MOJIEKYJ HA MOBEPXHOCTH BEIECTBA YHPYTUMH KOJCOAHWSAMH, NPUXOMSAIINIMH W3
o0beMa BelIecTBa, IPOUCXOIHUT MO MHAYKIHOHHO-TIONSIPU3ALIIOHHOMY MEXaHU3MY, YTO (paKTHUECKH TIOJTBEPIKIACTCS IKC-
MIEpUMEHTAIILHO HAOII0TaeMBbIMU SIBJICHUSIMU cBeTOpaccesHust [3, 31] u pacnpocTpaneHust paanoBoiH [18].

CylecTBEHHBIM NPECTABIISIETCS. TO, YTO COIVIACHO JIUIONB-000JI0UEYHON MOJEIH aTOMOB, SJIEKTPOHBI Ha CBOMX
SIUTMITHYECKUX OpOUTAX HAXOJATCS B MOABM)KHOM COCTOSIHUM U B 3TOH CBA3U 3 (EKTHBHBIC pa3Mephbl aTOMOB (MOJICKYJ) U
COOTBETCTBEHHO JIMIIOJIbHBIE MOMEHTHI MOJIEKYJI HA TOBEPXHOCTH BEIECTBA MEPUOANYECKH U3MEHSIOTCS C 4acTOTOW cO0-
CTBEHHBIX KOJICOAHMI BAJIEHTHBIX 3JIEKTPOHOB 3THX aTOMOB (MOJIEKYJ). DTO O3HAYaeT, YTO JlaXKe B OTCYTCTBHE TEIUIOBBIX
KoJeOaHmii BelecTBa (TP TeMIiepaType adCOIIOTHOTO HyJIsI) AWITOIN Ha TPAHHIIEC BEIIECTBA C BHELITHEH Cpeoil KoeOroTCs
U TEHEPHUPYIOT 3JIEKTPHUUECKHIE KoIeOaH!s Ha COOCTBEHHBIX YacTOTax iy aTOMOB (MOJIEKYI). MEXMOJIEKyYIIsIpHbIE, BHYTPH-
MOJIEKYJISIDHBIE U BHYTPHATOMHBIE KOJIEOAHHSI OCYLIECTBIISIFOT MOJYJIILIHIO ATOM «HECYIIEH» 4acTOThl U TeM CaMbIM OCY-
LIECTBILSIIOT Tepeady HHPOpMalMK O apamMeTpax TEIUIOBBIX KOJIeOaHWH MUKPOYACTHI] BEIIECTBa.

OHeprust HMEKTPHIECKUX KomeOaHMi MTOBEPXHOCTHBIX AWIOJEH BEIECTBa MEpeacTcss MUKPOYACTHIIAM BHEIIIHEH
Cpeqpl, MOCTe Yero «M3JIy9eHHE» OTPBIBACTCS OT CBOETO MCTOYHHKA M MPHOOPETAeT CaMOCTOSTEIBFHOE CYIECTBOBAaHHUE B
BHUJIE BOJTHOBOTO Tporecca. CoracHo KIIAcCHYECKOH AIEKTPOAMHAMUKE 3TOT MPOIECC 00YCIIOBICH BOSHUKHOBEHHEM 3JICK-
TPOMArHUTHOTO IIOJIS, KOTOPOE, 10 CEeTOAHSIIHIM IIPEICTaBICHUSM, SBISIETCS 0COOBIM BHIOM MaTepHH U MOXKET Pacipo-
CTPAHATHCSI B IPOCTPAHCTBE B BHIE AICKTPOMATHUTHON BOJIHBI. DJNEKTPUUECKOE TOJIE TOUEHHOTO AUTIOIS TIPEICTABIISET pac-
XOJSILYIOCS BOJIHY B BUJIE MHIIMKATPHUCHI, BeKTOp E KOTOPO#i NeprneHANKyIIsIpeH HAPaBIICHUIO €€ PaclipOCTPAaHSHUS.

Co3naBaeMoe 3apsioM HJIM JHUIOJEM dJIeKTpuueckoe moJie E mpeicTaBisieT BOJIHOBOM MPOIECC, KOTOPHIM
obecrieunBaeTcsi IEPEHOC HEPTUU Ha yJAJICHHBIE OT aTOMHO-MOJICKYJISIPHOTO M3JIydaTels paccTosHus. B cumy npun-
LUIa CYNEePIO3UINH MPOIECChl MPeoOpa3oBaHMs BOJIH OTACIBHBIX HM3TydaTeleld MPUMEHHMbI U K CHUCTEME TOYEUHBIX
u3iyyaresiei, 00pa3yeMbIX COBOKYITHOCTBIO MOBEPXHOCTHBIX OCHMILIATOPOB Wik Jumnodei. [Ipu paccMoTpenun peaib-
HOT'O B€IIECTBA B PABHOBCCHOM COCTOSAHUU BCE MHUKPOYACTUILILI BEHICCTBA B COOTBETCTBUU C MPUHIIUIIOM CYIICPIIO3UIHUU
BHOCSIT CBOIl HE3aBUCHMBIN BKJIa] B (JOPMHUPOBAHHE CyMMapHOTO MOTOKA M3JIyYeHHs. XapakTep 3JIEKTPUIECKUX KoJre-
OaHMH («U3ITydeHUS») OTpeesieTcs] MPUXOAAIINME 13 00beMa BelIecTBa YNPyruMH KojiebanusMu. B 3aBucumoct ot
YCIIOBUi BO30Y>K/I€HHSI MHUKPOYACTHI] «H3ITydCHHE» UMEET Pa3INIHbIN YaCTOTHBIH CIIEKTD.

Takum 00pa3zoM, XapakTep M3IydEHHs! OTHO3HAYHO OIIpEZeIsieTcs THIIOM KosieOaHMi MuKpodacTHl] BemectBa. OH
MOJKET OBITh KaK KBAa3HHETPEPHIBHBIM, XapaKTEPHBIM JUISI ITIOTHBIX CPEJl C CYIIECTBEHHBIMI MEXMOJIEKYIIIPHBIMH B3aUMO e~
CTBHSIMH, TaK M JMCKPETHBIM (KBAHTOBBIM), XapaKTEPHBIM JUIS TA30BBIX WM Ta30MOJOOHBIX CPE C OTHOCHTENBHO MaJIbIMU
MEXMOJIEKYJSIPHBIMH B3aMOJIeHCTBISIMU. HerpepbIBHbIE Xa0THUECKHE KoJIeDaH s XapaKTepHBI 11 OOJIBIIMHCTBA BEIIECTB BO
BCEM JIOONTHUYECKOM JIMara3oHe YacToT 3a MCKIIIOUeHHeM obacTeil (ha30BbIX MepexosoB. MexaHu3M nepeiady SHePriun 3THX
KoJIe0aHNiT MUKPOUYACTHI] OCYILIECTBISIETCS] ITyTeM MOJYJISILMK 3JIEKTPOHHBIX KOJeOaHHil Hecyllel 4acTOThl TIOBEPXHOCTHBIX
aTroMOB (MOJIEKYJT) M B STOM OTHOLIEHHH BOIIPOCOB O AUCKPETHOM XapaKTepe TEIIOBOTO M3JTy4eHHUs] HE BO3HUKAET.

Yrto KacaeTcsi aTOMHBIX U 3JICKTPOHHBIX KOHe6aHHI>'I, UMCHOIINX JIMHEHYaThIC CIICKTPBI, TO B KAXJIOM OTACIIb-
HOM aKTE€ U3JIYUYCHUSA OHU ABIANOTCA OAUCKPETHBIMHU KaK CJICACTBUE KBAHTOBBIX IMEPEXOJ0B MCKAY SHECPICTUYCCKUMU
YPOBHSIMH BO30Y>K/I€HHBIX aTOMOB (MOJIEKyYI ). B 3TOM oTHOIIEHNM KOJeOaHNs 3IEKTPOHOB UMEIOT CTYIIEHYaThIi, KBaH-
TOBBIM XapakTtep. Hago monarate, 4To 0COOEHHOCTH I'€HEPUPOBAHUS ONTHYECKOTO «H3IIyYEHHUS» CTalld OCHOBAaHHEM
(v moBOIOM) /17Tt POPMHUPOBAHMS NTPEACTABICHUH O KBAaHTOBOW MPHpPOJIE TEIUIOBOTO U3iydeHus. bonee Toro, uccie-
JIOBaHMS TETIJIOBBIX ITPOIIECCOB Ha MEPBOHAYAIBHOM 3TaIle CTAHOBJIEHHS YUYEHHS O TEIUIOBOM H3JIyYeHUH OBIIM MPUHS-
THI B KaueCTBE 00OCHOBaHMS KBAHTOBOM ITPUPO/IBI U3IIyYEHUH B BU/IE YCTOMUMBBIX SJIEMEHTapHBIX YacTHI — (POTOHOB, a
B TIOCJIEIYIOIIIEM M KBAaHTOBO# TEOPHH BEIIECTBA B LIEJIOM.

Amnanus TOKa3bIBACT, YTO 3TAa THUIIOTE3a U3TTYYCHUA B BUIC (bOTOHa-‘-IaCTI/ILH)I HE TMMOATBEPXKIACHA HU OKCIIEPU-
MCHTAJIbHO, HU TCOPETHYCCKU, U IMOTOMY HE COCTOATCIIbHA. Ha »toit cTaguu (bOpMI/IpOBaHI/IH U3JIy4CHUs, Ha CTaIun
TCHEPUPOBAHUA BEIICCTBOM BJICKTPHUICCKUX KOJIeOaHHMI MOKHO TOBOPUTH TOJIBKO O MEXaHU3ME €TI0 q)OpMI/IpOBaHI/Iﬂ, HO HC
0 XapakTepe ero paclupocTpaHeHHs BO BHEIIHeH cpesie. B 0co0oit Mepe 3TO OTHOCUTCSI K ONTHYECKOMY HM3JIyYEHHIO, 110-
CKOJIbKY Yy HETO BBIXOHHOﬁ CUTHAJI ABJIACTCA JUCKPECTHBIM. Ha stoMm sTane YBEPECHHO MOXXHO YTBCPXKIATh JIUIIb TO, YTO
(opMHpOBaHNE TEIUIOBOTO M3JIYyYEHHUS! 0053aHO YIPYTHM KOJEeO0aHMSIM MUKPOYACTHUI], KOTOPbIE Ha TPaHMIIE BEIIECTBA C
BHEIIHEH Cpezioif mpeoOpasyroTces 4epes3 MOCPEICTBO AUTIOJIBHBIX MUKPOH3ITydaTesei B SJICKTPUUECKHE KOJIeOaHus.

JMCKpeTHBIH XapaKkTep SHEPreTHYEeCKUX COCTOSIHUI aTOMOB HUKAK HE CBS3aH C XapaKTepOM PacIpOCTPaHEHHUs
W3JIy4eHHS U HE MOXKET CIY)KUTh 000CHOBaHNWEM THIIOTE3bI (POTOHA.
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T.0., ICTOYHUKOM TEIUIOBOT'O M3JTYYCHHMS BEIIECTB SBJIIOTCS yIPYyrue KojaeOaHuss MUKPOYaCTHL] BEILECTBA, KO-
TOpBle 00eCIIeunBalOT BO30YKICHUE KOJeOaHNH MOJIEKYJ Ha TIOBEPXHOCTH BELIECTBA, JAUIOJILHBIE MOMEHTBI KOTOPBIX
BBICTYIIAIOT B KauecTBE COOCTBEHHO MHKPOI'€HEPATOPOB 3JIEKTPUUYECKUX KoyieOaHWiH. B 3TOM OTHOLIEHUHM MEXaHU3M
npeoOpa3oBaHMsl TEIJIOBBIX KOJIeOaHUI B AJIEKTPUYECKUE KOJICOaHHs OJJTHAKOB JJISl BEX BELIECTB M HE 3aBUCHT OT BHJa
KoJieOaHWH — HETPEPbIBHOTO WIIM JTUCKPETHOTO. Paszinums M3IIydeHuil CBsA3aHBI C MPUPOJION TEIUIOBBIX KOJeOaHWH, —
MEXMOJIEKYJISIPHBIX, BHYTPUMOJIEKYJSIPHBIX M BHYTPUATOMHBIX, CO3/1aBacMbIX KOJIEOAaHHSMH MOJICKYJ, aTOMOB B CO-
CTaBE MOJIEKYJI U JJICKTPOHOB B COCTABE aTOMOB M / MJIM MOJIEKYJI COOTBETCTBEHHO. DTH Pa3INdIusl OTPAXKAIOTCS B pa3-
JIMYUH 9aCTOTHBIX AMAIa30HOB, TEHEPHUPYEMBIX BEIIECTBOM JIEKTPUIECKUX KOICOaHHH.

Pacnpocmpanenue mennosozo usnyuenus. Ilocne toro, kak I'. I'epl skcniepuMeHTanbHO NOATBEPANT Pealb-
HOE CYIIIECTBOBAHHUE JIEKTPOMATHUTHBIX BOJH, 3(GHp OBLI €AMHOAYIIHO MPU3HAH B KAYECTBE NX MATCPHUAIBHOTO HOCH-
tens. VIMeHHO 3¢up cTan 0CHOBOW 3JEKTPOHHOU Teopuu BemectBa 1. JlopeHTIa, KoTopas, o cyTh, noasena ¢yHma-
MEHT nopa (QeHoMeHomornmdeckyo Teoputo Makcsemna. Ilepuox TpumymbansHOTO mIecTBHS Teopun MakcBeia-
Jlopenria cMeHmICA ¢ nopaun A. DWHIITElHa epHoIoM yrpa3iHeHus agupa. XoTs GakTHueckH, CKphIBAsCh 3a pas-
HBIMHM TEpMHHaMH (THIIa (U3MYECKOTO BaKyyma), (Hp OCTaBaJICS M ocTaercsi (U3MUECKOil peasbHOCTHIO. B pamkax
HCCIIeJOBAaHUN TIPUPOJIBI M MEXaHU3MOB IIEPEHOCa M3IYy4YEeHHH BOIIPOC O CYIIECTBOBAaHMH d(Hpa BOOOIEe HE BOSHUKAET.
PeanpHOCTB 3(hMpa — 3TO HEONIPOBEP>KUMBIN SKCIIEPUMEHTAIBHBIN (aKT.

B pamkax KiaccU4ecKOH 3JI€KTPOJUHAMUKY OIMCAHME U3JIyYEHHUs CTPOUTCS HA OCHOBE ypaBHEHUH Makcsen-
na. CornacHo Teopuu MakcBeia, U3JIydeHHe paclpocTpaHseTca B 3(Upe WIN aTOMHO-MOJICKYJISIPHOH cpeze B BUIE
9JIEKTPOMAarHUTHOM BOJIHBI OJarojaps mpolieccaM B3aWMHOTO IIPEBpPAIleHHs HAMpsDKEHHOCTEH anekTpudeckoro E u
MarHuTHoro nojuei H. OGe BOJHBI MOISIPHU30BaHbI BO B3aMMHO TEPIICHINKYISAPHBIX IIIOCKOCTAX U PacIpOCTPAHSIOTCS B
MIPOCTPAHCTBE KaK €IUHOE LEN0E B BUAE DJIEKTPOMATHUTHOM BOJHBL. Tak 4TO MO MPUHATHIM B HACTOSILEE BPEMS BO3-
3pEHUSIM JJICKTPOMAarHUTHAsI BOJIHA IPEJCTABIAET COOOH B3aMMOCBSI3aHHBIC W B3aMMOOOYCIOBJICHHBIC 3JIEKTPHUCCKHE
1 MarHUTHBIE NOJS €IMHOTO 3JIEKTPOMarHuTHoro npomecca [33]. Tak, nporecc nepexoaa MarHUTHON SHEPTHU B DJIEK-
TPUYECKYIO SHEPTUIO ONMCHIBAETCS OJHUM U3 ypaBHEHUU Makcseina

tE i 4
ra - = Bt" { :I

rae B — marauTHas nHIyKOuSL.

OMIMPUIECKUM OCHOBAHHEM JUIS JAHHOTO YPaBHEHHS CTall 3aKOH JIEKTpOMarHuTHOH nHaykimun Papanes. Ha
3TOM HCTOPHUYECKOM 3Tale BO3HHKIIA HJEs TOJIs KaK HEKOTOPOi MaTepHanbHON cymHocTH. [Ipon3onuia Heoco3HaHHAS
Ha TOT MOMEHT BPEMEHHM NOAMEHa IOHSATHH, KOTAa MPOIECCH B3aUMOJCHCTBUS MEXIy pealbHBIMHU 3apsaaMu ObLTH
3aMEHEHBI B3aMOJICHCTBUSIMH TUIIOTETHYECKUX MOJIeH. Vest mosist ¥ 1o HacTosiIee BpeMsi 0CTaeTcs SKCIIEPUMEHTAIIb-
HO HE NOATBEPKICHHOM. 1 nake, ecim yCIOBHO NPHHATE 3Ty THIIOTE3Y, HAA0 MOMHUTD, YTO MArHUTHOE T0JIE KaK TAKOBOE
B MPUPO/JIE HE CYIIECTBYET, OHO BO3HUKAET KaK pe3yiIbTaT U CIEJICTBHE JBIDKEHHS AIEKTPHUECKUX 3apsioB [19, 20]. Pop-
MHPOBaHHUE U T€HEPUPOBAHNE M3TyUIECHHUSI OCHOBAHO Ha NMPeoOpa3oBaHUM CYIy0O0 JIEKTPUIECKUX 3apsAI0B M UX MOMEHTOB.
Tak 9TO B OTHOIIIEHHH TPABOMEPHOCTH MAKCBEJUIOBCKOTO MEXaHM3Ma paclpOCTPAHEHHUS 3JIEKTPOMArHUTHBIX BOJH M UX
OIMCAHUS TaKKe BOSHUKAIOT BIIOJHE NMPAaBOMEPHBIE COMHEHHMs. K coxalleHnto, TpaJullMOHHO YKOPEHUBILIHECS MPEACTaB-
JICHUS O HE3aBUCHMOM CYIIIHOCTH MarHeTH3Ma Ype3BhIYaiiHO CHJIBHBL J{MCKYCCHS M0 JaHHOMY BOIIPOCY B IOCJIEHEE Bpe-
Ms1 BO30OHOBWIIACh (BO MHOTOM B CBSI3M C OTKpBIBIIEHCS BO3MOXXHOCTBIO ITyOJIMKOBAaTh aJbTEPHATHBHBIE MAaTEpHAIbI B
Huteprete B 00X01 ohUIHANEHBIX akafeMUdeckux m3nanni) [1, 4, 5, 6, 8, 10, 14, 15, 17, 20, 21, 36, 38, 39].

B 31011 cBA3M ceroaHs HA NMEpeAHM IUIaH HAyKH 00 M3IyYEHUN BBIABUIACTCS THIIOTE3a IEKMPUUEcKoz0 npouc-
Xo0dtcoenusn uznyuenus («JIeKTPOMArHUTHON BOJIHBI). DJIEKTPHYECKast IPUPO/A U3JTyUECHHS BBITEKAeT HEIOCPECTBEHHO U3
TIpEeICTaBICHNH 00 JIEKTPOHHOM CTPOSHMH BellecTBa. H1 Ha 0ZTHOM U3 CTPYKTYpPHBIX YPOBHEH BellleCTBa IPU3HAKOB MarHe-
TH3Ma KaK CaMOCTOSITEILHON CYIIIHOCTH He BBIsIBJIEHO. Ha MHOTOYHCIIEHHBIX IIPUMEpax MoKa3aHa MpaBOMEPHOCTh U 3 dexk-
THUBHOCTB JIEKTPUYECKOTO OMHCAHMUS TeIIoBOro m3nydeHus [14, 15, 19, 20]. Peus uznet o ToM, 4TOOBI aKKypaTHO IIEPEBECTH
OITMCaHHE «MarHeTH3Ma» Ha SI3bIK AJICKTPHYECKHUX MPEACTaBJIeHHI. DTOT mpolecc nepedopmarupoBanus Hauvancs. J{is
HAIIIETO PAaCCMOTPEHUSI BBIBO 00 3JIEKTPHUUECKON («QNIEKTPOMArHUTHOWY) MPUPOIe IMEET NPHHITUITHATEHOE 3HAYCHHE.

HcxonHol XapakTepUCTUKOM 3JIEKTPUUYECKOTO 3apsizia ( BBICTYNAET CKAJISIPHBIM MOTEHIMAN 7 = — E, e I — paauyc

BekTopa. Co31aBaeMOE 3apsAI0M T0JIE ONPEIEISETCS HANPsHKEHHOCTRI0 E = —grad ¢ . C qpyroil CTOPOHBI, COrTIACHO [UTIONE-
000JI09eYHON MOJIENTM aTOMOB, COCTABJITIOIINE MX AJIEKTPOHBI BPAIIAIOTCS HA CBOMX JJUIMITHYECKUX OpOUTax. TO O3HAYAET,
910 3(PEKTUBHBINA PAANYC aTOMa HETIPEPHIBHO MYJILCUPYET C YAaCTOTOM 0OpaIieHns] BAICHTHBIX 3JICKTPOHOB Ha CBOUX AJIIUTI-
THUYECKUX OpOMTAX, M MX MPOCTPAHCTBEHHO-BPEMEHHOE TIOJIOKEHUE HEMPEPHIBHO M3MEHSETCS. DTH JUHAMIIECKHE MPOIIECCHI
COTPOBOYKIAFOTCS] IBMEHEHHEM CKOPOCTH JBMOXKEHHUS 3aps/IOB, UTO MPUBOIUT K HAOII0JaeMOMY Ha MPaKTHUKE SIBICHUIO B3aUM-
HOM 3JIEKTPUYECKON MHIYKIMU U TOJISIPU3ALMK COCTaBISIFOLIMX BEIIECTBO MUKpoYacTUll. Ha OCHOBE KOHLIEMLIMM JIEKTpUYe-
ckoit mHnykuun B.B. Menze, ucnonb3yst U0 3ara3iblBaloIMX MOTEHIUANOB, MOJIYYHI BRIPKEHHUE JUIsI HANPSHKEHHOCTH
JIEKTPUYECKOT0 TOJIs1 OCHMIIAPYIOIIETO IEKTPOHA U YPABHEHHUE JJIs1 HANPSDKEHHOCTH DJIEKTPUYECKOTO TOJIS U3ITyYEHUs [TU-
1ons p [14]. DtumM nocTrraercst peleHue 3aJa41 NEKTPUIECKOro ONUCaHusI IPOLIECCOB U3ITy4EHHsI aTOMOB U MOJIEKYIL.

Takum 00pa3oM, pacHpoCTpaHEHUE pPATUO- M ONTHYCCKUX BOJH B BEIIECTBE O0S3aHO HWHIYKIIMOHHO-
MOJISIPU3AIMOHHOMY MEXaHU3MY IIepelladd YHEPTUH BHEIIHEro IMOJI aTOMaM HJIM MOJIEKylaM, Onaromaps (pyHIaMeH-
TaJTbHOMY CBOMCTBY aTOMOB M MOJIEKYJ K YINpyrod aegopMmaiuu B SJIEKTPUYECKUX IMOJISIX, KOJIUISCTBEHHON Mepoit
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KOTOPBIX BBICTYIAET MOJISAPU3YEMOCTS L. BHemmnee none Ey. magaromieil Ha BEMECTBO 3JEKTPOMATHUTHON BOJIHBI TI0-
JSIPU3YeT JIeXaIlie Ha MOBEPXHOCTH BEIIECTBA aTOMbI M / WIJIM MOJIEKYJIBI, HHAYIHPYS Y HUX IUIIOJBHBIA MOMEHT
v el T
B = oeEgy, KOTOPBI CTAHOBUTCSA MCTOYHHKOM DIEKTPHUECKOTO MO E; = ==, KOTOPOE, B CBOIO OYEPelb, HHAYIUPYET
-

JMIIOIBHBIE MOMEHTHI y CIEAYIOIINX aTOMOB MM MOJEKYJ U T.A. Tak 4To mpolecc NepeHoca IeKTPHIECKOro CUrHaIa
OCYIIECTBIISICTCSL B pe3yibTaTe MOCIEAOBATENbHO MTPUYNHHO-CBS3aHHBIX aKTOB WHIYLUPOBAHUS 3JIEKTPUYECKOTO MO-
MEHTa P y COCTaBJISIONIIUX BEIECTBO MUKPOYACTHUIl. BrIcTpanBaercs nemnb 3aleIUsIOINXCsl 3BEHBEB U3 JIEKTPUUECKH
HHAYIUPOBAaHHBIX peobpaszoBanuii By — p; — E; — B — ... B CaMOIIOAAEP)KMBAIOIIEMCSI BOITHOBOM IPOLIECCE.

CornacHo KIIacCHYECKOH 3EKTPOIMHAMUKE, CO3aBAaEMOE B aTOMHO-MOJICKYJIIPHON Cpefie MEKTPUIECKOe IoJie OT-
JeNBHBIX M3JTydaTelieii MPEACTaBISET BOJIHOBOM IPOLIECC, KOTOPEIM 00ECIIEUNBACTCS TIEPEHOC SHEPTHH HA YIAICHHBIC OT U3ITy-
qarens paccTosiHus. COBOKYITHOCTh MHMKPOYACTHI] BEIIECTBA NPEICTABIACT CHCTEMY TOYCUHBIX M3ITydaTelNel, Ml KOTOPBIX
CIpaBeIMB TPHUHIMI CYIEPIIO3ULIMY BOJIH OTACIBHBIX M3TydaTeneil. DTo MOATBEP KAACTCS HAOMIOIAEMBIMH B SKCIIEPHMEHTE
JI3NEKTPHYECKUMH (TIOJSIPU3AIIMOHHBIMI) CBOWCTBAMH BEILECTB, KOTOPHIE OJHO3HAYHO ONPEIEIISIOTCS COBOKYITHOCTBIO CO-
CTaBJISFOLIMX BEUIECTBO MUKPOYACTHL], Ka)K/1asi U3 KOTOPBIX BBIIOJHSET B JAHHOM CiTydae (pyHKIIHIO TIeper3ITydareis SJIeKTpHU-
YECKOro CUrHajIa (3JIEKTPHYECKOI BOJIHBI). B 0OJBIIMX HEYNOpPSIOUEHHBIX CUCTEMax BOJIHBI MHTEp(epHupyroT u B OOJbIIeH
CBOEH Y4acTH B3aMMHO TacsTCsl, COXpaHsisl TOJBKO BBIJEIICHHOE HalpaBJieHne M3iydeHus [2]. B ymopsioueHHbIX cucTeMax mpo-
Liecchl HHTEP(EPEHIIN HOCAT OoJiee PerySIPHBIA M HANPABIICHHBIH XapaKTep, YTo OJIaronpUsTCTBYET PacpOCTPAaHEHHIO HJIeK-
TPUUECKHX BOJH B BBIIETICHHBIX HaMpaBleHUAX. B o0oM cilydae mepeHoC eKTpHYEeCKOH 3HEPIuy U3IyUeHHUs B BEILECTBE
00s13aH SBJICHHUIO B3aNMHON MOJISIPU3AIINH 1 3EKTPHIECKO HHIYKIIMH MUKPOYACTHII, COCTaBIIIIOIINX JAHHOE BEIECTBO.

3aKOHBI PACIPOCTPAaHEHHS BOJH B aTOMHO-MOJIEKYJIIPHBIX CPEIaX XOPOIIO W3yUYeHBI; OHM OJHO3HAYHO OIpesie-
JSTFOTCS TUAJICKTPUIECKO € M MarHUTHOM 4 TIPOHUIAEMOCTSMH CPEIbl, B KOTOPOI OCYIIECTBISIETCS MPOLECC PacIpo-
CTpaHEHMs «AJIEKTPOMAarHUTHBIX» BOJH [27]. Ilpu 3TOM B ciiydae, KOr/ia U W3ydaTenb, U BHELIHSS cpea IpeICTaBIeHbI
aTOMHO-MOJIEKYJIIPHBIM BEIIECTBOM, BOIIPOC O COTJIACOBAHUH (COTIPSDKECHNH) IBYX CPeZl HE BO3HHUKAET, TOCKOJIBKY COMPH-
KacaloIIMecs] TOBEPXHOCTH BEILIECTBA-U3TydaTelsl M BHEIIHEH Cpebl MMEIOT OJMHAKOBYIO JJIEKTPOHHYIO CTPYKTYPY H
nepeziada SHEPTUH W3ITyUYCHHS MPOUCXOAUT MO PACCMOTPEHHOMY BBINIE WHIYKIMOHHO-TIOJAPU3AINOHHOMY MEXaHH3MY.
Paznmuns Mexay BemecTBOM-U3IydaTesieM U BEIECTBOM-CPEIOH YHCTO KOJIMYECTBEHHBIE.

BwMecre ¢ 3THM sBIEHHE MOAPU3AIMU M PACTIPOCTPAHEHMS DIEKTPUUECKUX CHTHAIOB B aTOMHO-MOJIEKYIIIPHBIX
BEIECTBAX CIIY)KHUT TIOJCKa3KOH sl TIOHNMAaHHs MEXaHH3Ma PacIpOCTPaHCHHUS SJIEKTPUICCKUX CUTHANIOB B 3¢upe. OcHOBa-
HHEM [T STOTO MOXKET CITY)KUTh OCCCIIOPHBIN 3KCIICPUMECHTAIBHBIHN (DaKT, 3aKTFOYAIOIINICS B TOM, UYTO «3JICKTPOMArHUTHAS
BOJIHa» OECTIPENSTCTBEHHO PAcIpOCTpaHseTCs B BakyyMme-a¢upe (aablie npocto 3¢up). CTpykTypa 3dupa Ham JOMOTHH-
HO HE M3BECTHA U OCTACTCs IPEMETOM HeTIpeKpallaronmxcs auckyccuit. [lo cytu, Bce nedathbl cBomsTCS K O0phOe KOHIET-
LU MEXTy CTOPOHHHKAMH TajJbHOAEHCTBHA (HBIOTOHMAHIIAMH) WM TPUBEPXKEHIIAMH ONM3KOACHCTBHA (KapTe3HMaHIAMH).
Hano momarats, uyTo 3TOT criop OyAeT MpoAoDKaThCs, IOKa He OyAyT YCTAHOBJIEHBI CTPYKTypa M COCTaB COCTaBILTIOLIHX
3(Up MUKPOMHKPOYACTHII. 371eCh, KAK U B CIIy4ae aTOMHO-MOJIEKYJISIPHBIX BELIECTB JICHCTBYET CBOCOOPA3HBIN IPUHIMI He-
OIIpe/IEIIEHHOCTH, KOTOPBIH 3aKIII0YaeTcsl B TOM, YTO IS TOTO, YTOOBI ONPEIEINTh CTPOSHHE MUKPOYACTHIIBI, HEOOXO0IMMO
YCTaHOBHTB €€ COCTaB M CTPYKTYPY, KOTOpasi, B CBOIO OUepelb, HEPa3phIBHO CBSI3aHA C SHEPTUEH CBSI3U MEKLy MUKPOMHUKPO-
YacTHLIAMH, COCTaBIIIOIIMMH JAaHHYI0O MHUKpodacTHily. Hanpumep, pacmmdpoBaTs BHyTpeHHEEe CTPOSHHE aTOMOB YAAJIOCh
TOJIBKO T10 COBOKYITHOCTH JIaHHBIX COCTaBa (SAPO M YHCIIO JIEKTPOHOB, ONPE/eIsieMOe MOPSIKOBBIM HOMEPOM 3JIEMEHTA B
Tabmie MeHzeneeBa), CTpyKTYpHI (3JIEKTpOHHAs KOH(PUTYpanust 3JIEKTPOHHOI 000JIOUKH B BUJIE NIPaBUIIBHOM reoMeTpHye-
CKO# CTPYKTYpbI) ¥ SHEPIUH CBSI3U 3JIEKTPOHOB C SIIPOM, HA OCHOBAaHUH KOTOPBIX OblIa MOCTPOSHA HEIPOTUBOPEUNBAS -
TI0JIb-000JI0UeYHAsT MOJIETTh MHOTO3JIEKTPOHHBIX aTOMOB [26].

MoOHO NpeUIoKUTh MOJIeNb 3(upa, YIOBIESTBOPSIOUIYIO JaHHOMY KpuTtepHio. CoriacHo 3Toit Moaenu, adup
MPE/ICTAaBISIET CUCTEMY ECTKO CBSI3aHHBIX IUIOTHOYMAKOBaHHBIX MUKpOKBasuchep — cybaromoB. M3 ombita cienyer,
4TO CyOaTOMBI 3JIEKTPUYECKU HEHTPAIIbHBL, IOITOMY JIOTHYHO HPEITONI0XKHUTh, YTO B €0 COCTAB HAPS/LY C JNEKTPOHOM
JOJIKEH BXOJUTH IMMO3UTPOH, KOMHeHCI/IpyIOH_[I/Iﬁ 3apsa OJICKTpOHA. Nx COCYHICCTBOBAHMEC BO3MOKHO TOJIbKO B JJMUHAMUYEC-
CKOM COCTOSIHHHM, KOTJla OHHM BPAIIAIOTCsi OTHOCHUTEIBHO OOINEeTro Ul HUX IIEHTpa Macc, Ha oOmieil KpyroBoii opOwure.
COBMECTHO 3JIEKTPOH M MO3UTPOH 00pa3yloT MPOCTEHIIYIO KECTKO CBSI3aHHYIO MEXIY COO0H YCTOHUMBYIO CTPYKTYpY —
cy0aToM, KOTOPBIH MOXHO NPEJICTaBUTh B BHJE MOJISIpU3yeMoil MUKpochepsl. biaromapst B3auMHO# monspu3aunu cyo-
aTOMOB Yy HHMX BO3HHMKAIOT MHIYLIUPOBAHHBIC JUIIOJIBHBIE MOMEHTHI Piz, KOTOPBIE BBICTYIAIOT B Ka4eCTBE MCTOYHUKOB

o ome By “ . .,
3NEKTPUUECKUX NOJIeH E; ~ r—‘g (Tme r — paccTosHIE MEX/Ty TOYEYHBIM JWIIONEM ¥ ¥ BBIICJICHHON TOUYKOW IIPOCTPAHCTBRA).

B cBoro ouepenp, AEKTpHYECKHE TOMA £, TOIAPHU3YIOT OIIM3NIeKaIiye cyoaToMbl, HHAYIMPYS y HUX AUIOIbHBIE MOMEH-
Tl B = o E; (rne @i — monsipusyeMocTs cybaromoB). OOpa3yeMble B pe3yJibTaTe MepeKpecTHOM NONPU3aiH ANUTIOIb-
HBIE MOMEHTHI %y U Pz B3aUMOJICHCTBYIOT MEX/Ty COOOH B COOTBETCTBHH C 3aKOHAMH 3JIEKTPOCTATUKH, TaK 4To [27]

2pt 2atE" 2ate
W) = — :jL! i S i -14 (5)

3 I
L L

Jlns Hamrero paccMOTpPEHHMS! CYIIECTBEHHBIM W JOCTATOYHBIM IPEICTaBIsAETCS COOCTBEHHO (aKT pacrpoCTpaHSHUS
B 3(hupe MeKTPUIECKHX (3JEKTPOMArHUTHBIX) BOJIH, IIOCKOJIBKY OH CBHIETEIBCTBYET O HAJIMYHMHU Y 3(Hpa JUIIeKTPUIECKAX
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(TIONIsIPM3AIIMOHHBIX) CBOMCTB. B 3TOM OTHOIIEHUH IUAJIEKTPUYECKUE CBOHCTBA OOBEIMHSIOT 3(pUp U aTOMHO-MOJIEKYJISIpHbIC
cpenpl. Ddup, Takke Kak U BEIIECTBEHHAs cpe/ia, 00J1ajaeT UIIEKTPUYECKUMH CBOHCTBAMH, KOTOPBIE MPEJICTABIICHBI 3JIEK-
TPUYECKO &0 U MArHUTHOH [y MOCTOSHHBIMU. DTO CBOMCTBO PACIPOCTPAHEHUs «IIIEKTPOMATHUTHOWY BOJIHBI B BAKyyMe B
SBHOM BHJIE COZIEPIKUTCS B TEOPMM MaKcBeJlIa B BHIE COOTHOMIEHUS € = 1 &y, TIIE ¢ — CKOPOCTb CBETA.

DnekTpruecKoe MoJ00He YIPYTHX aTOMHO-MOJIEKYJSIPHBIX cpel] M 3(Hpa MO3BOJISIET HPEAIOI0KUTh, YTO MIEPEHOC
SJIEKTPUYECKON BOJIHEI B 3(Hpe NPOUCXOIUT TI0 TAKOMY K€, KaK M B JUIJICKTPHUECKOH aTOMHO-MOJICKYJIIPHOI cpene Mexa-
HI3MY — IIyTE€M BO3MYILECHUS «3JIEKTPOHHOW» IIOTHOCTH 3¢upa. OTCIoa CleayeT, 9To cy0aToMsl Aupa B AICKTPUIECCKOM
OTHOIIICHUH TTOAOOHBI aTOMaM BEUIECTBEHHOU cperbl. 113 3TOro aneKTpudeckoro mofo0us CIeqyeT, 4To Cy0aToMbl dpupa
JIOJDKHBI 00M1a/iaTh CIOCOOHOCTHIO K MOJIPU3aIMU KaK HEOTHEMIIEMOMY CBOMCTBY CpeJlbl EPEHOCUTH HJIEKTPUUCCKUE CHT-
HaJbl («AJIEKTPOMAarHUTHBIE BOJHBI»). DTO O3HAYaeT, 4yTo A(Up BBICTyHaeT cyOcpenoi, oOecreunBaronieil BO3MOKHOCTh
pacrpocTpaHeHus! JIEKTPUIECKUX CUTHAJIOB B 3(hHpe 10 0OBIYHOMY BOJTHOBOMY MEXaHN3MY Iepeady BOSMYILCHHSI.

Ilepedaua uznyuenus om eeujecmea K 3gpupy IPOUCKOAUT TAKUM ke 00pa3oM, KaK U B aTOMHO-MOJIEKYJIAPHBIX Cpe-
Jax. B maHHOM cnyqae TIOBEPXHOCTHBIE aTOMBI U / HIJTM MOJIEKYIIBI BEILIECTBA SIBJISTFOTCS] NICTOYHMKAMH U3Ty4eHHS C HalpsDKEH-
HOCTBIO moJist E; = =%, rie Py; — JHIOJBHBIA MOMEHT BO30YXK/ICHHOTO aToMa, I' — PACCTOSIHUE MEXK/Ty aTOMOM U CyOaTOMaMH.

310 MepBUYHOE aTOMHo-MoneKympﬁoe nosie £; mHmymmpyer B OMipKaiIiieM OKpY)KCHHH Cy0aTOMOB 3(Upa MUTIONBHbIC MO-
MEHTHI py = &,Ej, TIe &, — NoIspu3yeMocTh Cy0aToMOB 3(DHPHOI cpelibl, KOTOpasi MO aHAJIOTHY C BEILECTBOM ONPEICIISCTCS

Ep i
COOTHOILCHUEM X, = ﬁ rje &g g — SJIEKTPUYECKas ¥ MaTHUTHAS MOCTOSHHBIE Bakyyma, [Ny — INIOTHOCTH Cy0aTOMOB

. . i
aupa. , B CBOIO ouepep, AUIONBHBIA MOMEHT #;; BBICTYNAET NCTOYHHKOM DJIEKTPHYECKOro most Eyy = r—‘; KOTOpOC MHAYLIH-

Pia

PYyeT IMIONBbHBIA MOMEHT iz = & £} cybaToMa, KOTOpBIH BBICTYNIAeT MCTOYHUKOM Iomsd E;; = oz UTA Bosnukaer 1ens

HOCIIEIOBATEIbHBIX aKTOB 3CTa(eTHOro MmepeHoca U3TyueHHs ITyTeM BO3MYIIEHHUs d(GUPHON Cpefoi Mo MeXaHUu3My YIpYyroi
TOJSIPU3AlMK M MHIYLIMPOBAHKS AUIOIBHBIX MOMEHTOB Cy0aTOMOB, cocTaBisioIUX 3¢up. OOpazyeMble B pe3ynbrare rnepe-
KPECTHON IMOJIAPU3AIMH AUMONBHBIE MOMEHTHI ; U Pz B3aHMOJACHCTBYIOT MEXTy COOOH B COOTBETCTBHUH C 3aKOHAMH 3JIEK-

TpocTaTukH [27]. JIunoabHbIe MOMEHTHI PHYMHHO B3aUMOOOYCIIOBIICHBI iy H Pi;; OHU PaBHBI MEXTy COOOH M OJJHOHAIpAB-

nieHHsl. C y4eToM COOTHOIICHUH By =

B nepBoM npuOIMKEHNH MONTSIPU3YEMOCTD & YIPYTUX KBazucdep cBA3aHa C UX PaANyCOM & COOTHOIICHHEM
o] = ai,. Paguyc @.; cy6aTOMOB MOHO ONpPEEIUTh HA OCHOBAHUHU 3aKOHA COXPAHEHHS KUHETHYECKOH M TOTEHIH-

ol

aNbHON dHEpruu cy0aTOMOB B IUTAHETAPHOH MOJETH mm.:-: = ;— rjae M., — Macca cybaroma, paBHas CyMMe Macc

37IEKTPOHA ¥ TIO3UTPOHA, ¢ — CKOPOCTh CBETA, € — MOYJIb 3apsAa AIEKTPOHA M MO3UTPOHA. I10/ICTAHOBKA B 3TO COOTHO-
IIEHMe U3BECTHBIX BEJIMUUH JaeT tyy & 0,69-101% cm = 0,69¢dcm.

. . . _ 43 _1.;"' n':
B npubmiwkenuu a =% = @Gy, @ = % - Qopmymna (5) npunumaer Bug ulr) = ——
e 4
&2 .
MPE/ICTABISIET SHEPTHUIO CBs3M cybaToma (110 aHAJIOTHM C YHEpruel cBs3u atoMoB £ = [ = —;). CpaBHEHHUE SHEPTHH
w _ &la “
CBS3M aTOMOB U Cy0aTOMOB IPHUBOAUT K COOTHOILICHHIO T T oL Pasnuuue 3apsa0B e U €, B IIEPBYIO OYEPEb, CBS-

3aHO C SIBJICHHEM, U3BECTHBIM Kak IMoJspu3anus Bakyyma. CyTb JaHHOTO SIBICHHS 3aKJIIOYAETCSl B TOM, YTO SJIEKTPOHEI
U TIPOTOHBI CO3AAIOT BOKPYT CEOsl AIEKTPHUYECKHE MO M TEM CaMbIM IOJSIPU3YeT OKpYKalolue cyO0aTtoMsl 3¢wupa,
HarnoAo0ue ABJICHUIO COIbBaTAINK (THApaTannu). TakuM oOpa3oM AJIEKTPOHBI M IPOTOHBI OKPYXKAIOT ce0sl «1ry0oin» u3
panuaibHO OPHEHTUPOBAHHBIX Ha ceOsi MHIYLUPOBAaHHBIX aumnojiei cybaroMoB. COOCTBEHHO B TaKOM «COJIbBATHPO-
BaHHOM» BHJI€ 3JIEKTPOHBI U TPOTOHBI NMPEICTa0T HAbI0AaTeNN0 B SKCiepuMenTe. [1oHATHO, 4To 3apsf e pealbHOro
9MEeKTpOHA (ero MPUHATO UMEHOBATh (PU3MUYECKUM DIICKTPOHOM) JAOJDKEH CYIIECTBEHHO OTJIMYATHCS OT 3apsaa THIIOoTe-

THYecKoro (rosioro) saektpona e”. 1o oleHKaM, BBIIOJHEHHBIM DHHIITEHHOM Ha OCHOBaHMH (YHIAMEHTAIbHBIX KOH-
kv * |
CTaHT, — MOCTOsHHOM [nanka i ¥ CKOPOCTH CBeTa ¢, BEIMYKMHA 3apsijia TOJIOT0 JIEKTPOHa paBHa e = v he = 29,3e [30].
[Ipenmnonaras, 4To 3J1EKTPOH B COCTaBe CydaToMa HaXOJUTCSI B CBOEM IIEPBO3JJAHHOM BHJIE &, IIPUMEM 3Ty BEINUHHY

=2

JUISL OLIEHKH DHEPIHH CBSI3H CY0aTOMOB it = & .:-"LE

. TToACTAaHOBKA M3BECTHBIX BEMYHUH JaeT U & & 6,6-107 & 9- 108 5B. [To-

JIydeHHas! TAKUM 00pa3oM SHEPTHsI CBSI3U OKa3bIBACTCS CYILIECTBEHHO OOJIbIIE SHEPTUH CBSI3M HYKJIOHOB B siipe aTOMOB. B pam-
Kax MPUHATHIX TPHOIDKEHUN W aHATOTHI TOJTy9IeHHBIA pe3y/IbTaT IPUBOAWT K BBIBOAY O MHOTOKPATHOM YBEIIMYCHHH SHEPTUHN
CBSI3M MEXIy cybaTtoMaMu 3(pupa U 9TUM MOATBEPIKIACT MOJIEb CBEPXTBEPAOTO A(Upa U OOBSICHSIET SIBIICHHE PACIIPOCTPaHE-
HUSA 2JIEKTPUYECKIX CHTHAJIOB B 3¢upe. B cBOIO ouepesp, CBepXO0bIIiasi SHEPT s CBA3M MEXIY [Iapo00pa3HBIMU CybaToMaMu
JIOTTYCKaeT BO3MOXKHOCTh PACIPOCTpaHEHHs B 3(Upe Kak MOMEePEUHbIX, TAK ¥ MPOIOBHBIX 3JIEKTPHUECKUX BOJH [32].

K »ToMy BBIBOITy MOKHO NPHHTH MCXOAS M3 THIOTE3Bl YIPYTrocTH cyOaTOMOB 3dHpa B IPEACTaBICHUH MOJS-
pu3yeMocTH 6. [0 aHaJIOTHH ¢ ATOMHO MOJAPU3YEMOCTBIO &g, VI KOTOPOH MPUMEHHMO COOTHOINIEHHE &, = a° ( TJIe
— @ pajuyc aToMa BEIeCTBa), MOXKHO CJIeNIaTh OLCHKY MOJIIPU3yeMOCTH Cy0aToMOB B NpUOJIMKEHHH d(hHUpa Kak MioT-
HOYIAKOBAaHHON CTPYKTYpPBI YIPYTHX MHKpOIIapoB cybaromoB. [IpuHMMAas MONydeHHYIO BBIIIE BEIWYHHY paguyca
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cybaroma @ & 0,69-1013 cm, monyyaem nonspusyeMocth cy6aToMoB, paBHoii o, = a- & 0,3 10 cm®. Dra Benuuuna
Ha MHOTO HOPSAIKOB MEHbILE XapaKTEPHOH [ aToMOB nonspusyeMocTd &z = (1+10)-102* cm®. TTockobKy HOJAPU3Y-
€MOCTh 00paTHO MPOIOPIOHATBFHA YIIPYTOCTH, TO MOXHO CAEIAaTh BHIBOJ O TOM, YTO YIPYTOCTh 3PHpa MHOTOKPATHO
MIPEBBIMIACT YIIPYTOCTh AaTOMHO-MOJICKYJISIPHBIX BEIIECTB.

BriepBrie niero cBETOHOCHOTO 3(hHpa Kak yrmpyroro Tepaoro tena BeauHYIH IOHT 1 @penens [32]. B magane
CBOETO CTAHOBJICHHS TEOPHS YIPYTOTO TBEPIOTO TeJa CTONKHYNACH C «OYEBHIHOM CIIOKHOCTBIO», KOTOpas 3aKIIFOYaiach B
TOM, YTOOBI OOBSCHUTD HAaOIIOJaeMoe TiepeMenieHe IaHeT ¢ OOJBIIMME CKOPOCTSIMH 0€3 OIITYTHMOTO COTIPOTHBIICHHS [32,
¢. 159]. Ora xoHIEMIA B TOCIEAYIOMEM ObLTa TopaboTaHa B psne padboT ydeHsIX cepequHbl 19-ro Beka. [Ix. Ctoke mpen-
TIOJIOXKUIL, 4TO 3(Hp 00JaaeT coYeTaHHeM CBOWCTB TBEPIOrO Tella U JKHIKOCTH, HANOAOOHE «BEIIECTB THIA CMOJIBI N
Caro)XHOTO BOCKA, KOTOPBIE MPOSBISIOT ce0sl JOCTaTOYHO TBEPABIMH, YTOOBI COBEPIIATh yNpyrue KoneOaHus M BMECTE C
9TUM JIOCTATOYHO IUIACTHYHBIMH, YTOOBI MPOITYCKaTh Yepe3 ceOsl pyrie MeUIeHHO IBIDKYIIUecs Tenay. Jpyrum npumepoM
TaKoOro COBMEIICHHUS MPOTUBOIOJIOKHBIX CBOWCTB aTOMHO-MOJIEKYJISIPHBIX CPEJl MOTYT CIIY>KHTh MOJIEKYJISPHBIH BOAOPOL,
BoZa U T.I. J{J1s1 Takoro poja »HAKOCTeH XapaKTepHBI, C OHOH CTOPOHBI, OTHOCHTEIBHO BBICOKAsl )KECTKOCTH (TBEPIOCTD),
00YyCJIOBJIEHHAs IOCTATOYHO OOJIBIION SHEPTHEI MEXMOJIEKYIAPHBIX CBSI3€H, a C PYTOi CTOPOHBI, — OTHOCUTENBHO BBICOKAsI
TeKy4ecTh (HU3Kask BA3KOCTH), 00YCIIOBICHHON MAITBIM COTIPOTHBIIEHHEM CIBHUTY [32].

Takyro BO3MOXKHOCTh COBMEIICHHS CBOHCTB TBEPAOCTH M TEKy4ecTH BemmecTBa obocHoBan S1. dpenkens [35].
CornacHo ero maee, Bce 3aBHCHT OT COOTHOIICHHUS MEKIY BPEMEHEM COOCTBEHHBIX KOJCOAaHUH Ty MHUKPOYACTHIEI B
HEKOTOPOM BPEMEHHOM IIOJIOKCHHUH, BPEMEHEM T4 MEXAY NU(PQY3UOHHBIMU MEPECKOKAMHU JTAHHOW MHKPOYACTHLBI U
BpeMeHeM t eiicTBus cuil Ha BemecTBO. Eciu Bpemst Koje0aHuil MUKPOYACTHIbI Ty MHOTO MEHbIE BpeMeHU auddy-
3MOHHBIX CKaYKOB T, TO BEUICCTBO MPEACTABISIETCS TBEPAOMOA00HEIM. Eciin Bpemst Ty Majo 1Mo CpaBHEHHIO C BpeMe-
HeM t aeiicTBUS BHEIIHEN CHUJIBI HA >KUJIKOCTb, TO OHA MPOSBISIET CBOMCTBO TeKydyecTu. Eciu Ty =* £, T.e. Bpems nei-
CTBUSA CHUJIBI MaJIO IO CPAaBHEHUIO C BPpEMEHEM KoIeOaHuit Tp MUKPOYACTHIBI, TO BEIIECTBO YCIICBACT UCIILITATh TOJIBKO
yIpyryo aehopmaruio, Harnojo01e peakliuy TBEPIOTo Tela Ha BHEIIHEee BO3/IeiiCTBHE.

Tak 4ToO, 'MII0TE3a SHCKTpHHCCKOﬁ MpUpoOJAbl U3JIYYCHUA TMMO3BOIACT B MIPUHIUIINAJIBHOM OTHOIICHUN 000CHO-
BaTh BO3MOXKHOCTH PaclpOCTPaHEHHUs «IJIEKTPOMArHUTHOI BOJIHBI» B 3(HUPe U OOBSICHUTH MEXaHU3M IMepeaadu U3Jy-
YEeHHUS OT BelecTBa K 3¢upy. DakT nepeHoca 3IEKTPOMArHUTHBIX BOJIH B 3(Upe U MpU3HAHKUE CTPYKTYPHOT'O MOI00HS
cybaToMOB 3¢Hpa aToMaM BEIIECTBEHHOW Cpelbl IPUBOINUT, K BaYKHOMY BEIBOJY O TOM, YTO CyOaTOMBI TOJKHBI 00JIa-
JIaTh CBOMCTBOM JJICKTPUYCCKON moysipu3anud. J[aHHOE CBOWCTBO cy0aTOMOB MO3BOJIACT OOBSICHUTH SIBICHUE COMPS-
JKCHHS Cpell Ha TpaHuIe d(pupa U BemecTBa. Peus naer 00 yIOMSHYTOM BBIIIE SBJICHUH MOJSPU3AINN BaKyyMa. DIIeK-
TPHUYECKOE TIOJIE AIEKTPOHA TOJLIPU3YET OKPYIKAOIIIE eT0 CyOATOMBI M TEM CaMbIM B 3HAYMTEIBHON CTEIIEHU HEHTpa-
TU3YIOT ero 3apsn. DPpPEeKTHBHOCTE MOISIPH3AINHN 110 MEpe YIOaleHHS OT JIEKTPOHA OCIAOISACTCS M 3apsill «COIbBATH-
POBAHHOTO» 3JIEKTPOHA yMeHbIIaeTca. UToOBl 3apsa] 3JIeKTpOHa yMEHBIIWICA MouTH B 29,3 pa3, He00X0AUMO OKpY-
KHTh €r0 JOCTATOYHO OOJIBIIUM YHCIOM CJI0eB cyDaToMoB. [Ipu TakoM 000JI04€YHOM CTPOCHHH (U3UUECKOTO IJIEK-
TPOHA OH NPEJCTaBISIET chepy ¢ IPaIUCHTOM IIEKTPOHHOH TJIOTHOCTH U COOTBETCTBEHHO C TPaAMEHTOM YIPYroii jie-
(dbopmarmu 000T0UKH.

C npyroii CTOpOHBI, YaCTHUIIBI Ha TOBEPXHOCTH BEIIECTBA B pe3ylbTaTe pa3phIBa CBA3EH CTAHOBATCS 3apsDKEH-
HBIMU U BCSA NOBCPXHOCTH BCUICCTBA CTAHOBUTCH DSJICKTPHUUYCCKU aKTHUBHOM. DTO 03HA4YacT, YTO DJCKTPHUUCCKUEC T10JIA,
co3/1aBaeMble IOBEPXHOCTHBIMHU 3apsAaaMu (3JCKTPOHAMH HITH IIPOTOHAMH ), TIOJSPU3YIOT Cy0aTOMEI 3(Hpa U Ha TPaHU-
e BemecTBa ¢ 3pupoM 00pa3yrT MEepexoNHYI 30HY C TPaJUCHTOM IUIOTHOCTH AJIEKTPHUYECKOTO 3apsia, KOTOPOMY
COOTBETCTBYET T'PaMEHT IUIOTHOCTH CyOAaTOMOB B COJBBAaTHPOBAaHHOH 00ONOYKE 3IIEKTpOHa (TIPOTOHA) M COOTBET-
CTBEHHO TPaJHEHT ympyrocTu. Tak 4To Ha rpaHUIIE BEIIecTBa ¢ YQUPOM CO3/IaeTcs MepexoIHas 30HA C TUIABHO M3Me-
HSIOMIEHCS TUIOTHOCTBIO U YIIPYTOCTBIO (TBepaOCThIO). [To3ToMy y adupa Ha rpaHUIIE ¢ 3apsSaaMHU BEIIECTBA COIPOTHB-
JICHWE CABUTY MUHUMAIILHO, YTO ITO3BOJISICT OOBEKTY BemecTBa JaXKe IPH HEOONBIINX BOSMYIIEHHSX JISTKO pa3pymiaTh
CBsI3U MEXy cybaTomamu. biarogaps takomy nporeccy nociieIoBaTesIbHOTO pa3pylIeHHs CBsI3el M1y OTIEIbHbIMU
cybaroMamHu, 0OBEKT OECIIPEISITCTBEHHO IPOHMKAET B TOJIIY A(Hpa U KaK Obl CKOJIL3UT BJIOJIb €0 MOBEPXHOCTH C MU-
HUMAaJIbHBIM COTIPOTHBJICHHEM CIIBUTY, HAIIOJ00WE JBIIKCHHUIO TEJIHsI B €r0 CBepXxTeKydeM cocTossHuu [23]. Tak uro,
CTPYKTYPHOE COTPsDKEHUE BEIIeCTBA U APUpPa JOCTUTACTCS aBTOMATHUECKU OJIaroaps sIBICHUIO MOJISPU3AIIU BaKyyMa
(3¢upa) co CTOPOHBI 3apsIOB TOBEPXHOCTHBIX aTOMOB MJIM HOHOB BEIIIECTBA.

Ha}IO OTMETHUTH, YTO PACCMOTPCHHAA MOJEIb «COJBBATUPOBAHHOTO» JJICKTPOHA B IMPUHIUITMAJIBHOM OTHOIIEC-
HHHM COTJIaCyeTCsl ¢ MpesioxkeHHoi B.B. JleMbsHOBBIM MOJIENIbI0 MUKPOYACTHUIIBI 3(hMpa, KOTOpasi HOCTPOSHA MO JKCIIe-
PUMEHTAIBEHBIM JaHHBIM 3((QEKTUBHOTO CEYEHUS PACCESIHUS JIEKTPOHA B 3aBUCUMOCTH OT 4acTOThl. COIJIaCHO €ro
MOJIEIIH, COCTaBJIAIONINE 3()UP MUKPOUYACTHIIBI COCTOSAT U3 MUKPOCYIIEPIUIOTHOTO S/IPa, TNIABHO MEPEXO0ISIIero K dpup-
HO-BaKyyMHOM IIJIOTHOCTH [5, 6].

Juns Takoro pona Mozesed 3(up NpencTaBiIseTcs JIBOSKO. B craTMueckoM HEBO3MYILEHHOM COCTOSHHHU (3a
npe/ienaMi COJIbBATHOW OOOJIOUKH 3JIEKTPOHA) TBEPAOCTh 3(upa ompenensieTcsi SHeprueil B3aMMOJCHCTBHS MEXIY
co0cTBeHHO cybaTomMamu U 3(Up MPOSBISLET ceOs CBEpXTBEepAbIM. Bo3myIlieHHOE cocTosiHME d(Upa JOCTUTAETCS B pe-
3y/nbTaTe B3aUMOJCHCTBUS IEKTPHUECKUX 3apsAI0B M JHUIIOJIFHEIX MOMEHTOB Ha TPaHHMIE BemlecTBO — 3¢dup. B morpa-
HUYHOU 30HE OHEPTHUA CBA3HU MEKITY Cy6aTOMaMI/I TUIABHO U3MEHSETCS OT MaKCUMAaIbHOH BCJIMYUHBI, COOTBeTCTByIOH.Ieﬁ
CBEPXTBEPAOMY COCTOSHHUIO, IO HEKOTOPOH MHUHHMAIIHOW BEJIMYMHBI, COOTBETCTBYIOIIEH SHEPTUH MONSpHU3aLUH CyO-
aToMoB 3¢upa (Bakyyma). JTa 30Ha Cy0aTOMOB, OKpY’Karomas 3apsiibl aTOMOB (MOJIEKYJ) BEIIecTBa, oOecrieunBaeT
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COIpsDKEHNE CBOWCTB BelecTBa U ddupa. Hanumuue npoMexyToyHOM 3apsi-cy0aTOMHOW 30HBI MO3BOJISIET OOBSICHUTH
NIPOTUBOPEYMBLIE CBOMCTBA 3(Mpa, COBMEIIAIOIINE BHICOKYIO YNPYTOCTh (TBEPIOCTH) M BBICOKYIO IIOJATIMUBOCTB-
IPO3PaYHOCTb.

dakruuecku 3¢up, TaKKE KaK 1 aTOMHO-MOJIEKYJIIPHOE BELIECTBO, BHICTYNAET B POJIH CPEAbl KaK MaTepHab-
HBII HOCHTEINb 3JIEKTPUUECKOT0 CUrHajia. D(up BO3BpallaeTcs B aTOMHYIO (pU3MKy, BHOBB 3asBIIsisl CBOM IpaBa Ha pe-
LIeHHe TPOOJIeMbl JajbHOJICHCTBHS, IyTEM 3aMEHbl TMIIOTETUYECKON MOJICBOM MaTepUH Ha MaTepUalibHbIH CBETOHOC-
HBIN >Qup.

OnucaHue TemI0BOro u3aydyenus. OOMENPHHATEIM OAXO0AOM K ONMMCAHUIO TEINIOBOTO M3JIyYeHHUS B HACTO-
siee BpeMst siBJsieTcsl ypaBHeHue [1nanka i cpepneit seprun ocumwuisatopa [22, 28, 37]

h
(kr] -1
rae h — nocrosianast [lraska, f — yacToTa HOPMAIBHBIX KOJIEOAHUH OCIIHILIATOPOB.

CunTaercst, YTO OHO YHUBEPCAIBHO 1 MO3BOJISIET OMHCATh N3TydeHHE aOCOIOTHO YEPHOTO TeJla KaK MICaIbHO-
ro o0bekTa. Bo-miepBEIX, aOCONIOTHO YEPHOE TENO — 3TO HCHYCCTEEHHAH KOHCTPYKIMS, HE OTPAXAIOIIAsl TETJIOBBIC
cBoiicTBa peanbHbIX BemecTs [11, 12, 29], u B 3ToH CBSI3M HE MOXKET BBICTYNATh KPUTEPHEM NPUMEHUMOCTH TEOPETHU-
YeCKOro ONHCAaHHUS TeIJIOBOTO M3iIyueHHs. PeanbHble BelecTBa OTIMYAIOTCSA OT YEPHOIo Tejla M B 3TOW CBSA3U TEIJIOBOE
N3ITy4eHHE peabHBIX TENl B TOW MM WHOI CTENCHHM SIBISCTCS CEJEKTUBHBIM. Hampumep, Al YMCTBIX METAJIOB CyM-
MapHO€ HM3JIy4YEHHE NPOINOPIHOHAIBHO IATONH CTENEHH BMECTO OXXHAAEMOM YETBEpTOH CTEIEHH, COOTBETCTBYIOIICH
M3ITy4eHHIO a0CONIOTHO YepHOTO Tena. M3imydarensHas cCriocoOHOCTh psiia MeTauioB Bonpeku Teopun B UK -nnamazone
HE 3aBHCHUT OT TeMIlepaTypsl. K mpo3padHbIM OUAIeKTprKaM Teopus BooOmne He npuMernMa [12, 29]. B pannogmnamna-
30HE MHTEHCHBHOCTbH TEIIOBOTO M3JIyYCHHUS TAaKXKe MOYTH HE 3aBUCHT OT TEMIEPATyphl, O YeM CBHAETEIHCTBYET TOT
(axT, 9TO paMOTEIIIONIOKATOPHI HE OTIMYAIOT HATPEThIE METAJUINIECKHE OOBEKTHI OT XOIOAHBIX [16].

Bo-BTophIx, ypaBHeHue [InaHka 1aeT OTHOCUTEIHHO yIOBICTBOPUTEIBHOE OMMCAHUE U3ITyUYeHHs ONTHYECKOTO
JMana3oHa, HO HE MPHUMEHHMO K CTPYKTypaM C KBa3HWHENPEpPHIBHBIM XapakTepoM KojeOaHMH MHMKpouacTHll. Jleno B
TOM, YTO Pa3HOTO POJia MUKPOYACTHUIIBI FCHEPUPYIOT pa3HbIe THIBI YIPYrUX KonebaHuil. BHyTpraToMHble kojeGaHus
00s13aHbI KBAHTOBBIM IEPEX0JIaM AJIEKTPOHOB M OHU MOJUUHSIOTCS 3aKOHY COXPaHEHHsI MOMEHTa KOJIMUECTBa JIBHKE-
HUSI QNIEKTPOHOB, L, = M V. &, rae M, U ¥z, — Macca U OpOUTaIbHAS CKOPOCTh JICKTPOHOB, &; — 3({eKTHBHBIH pa-
auyc atoma. UTo Kacaercsl BHyTPUMOJIEKYJSIPHBIX KoJieOaHMM, TO UX 00pa3oBaHHEe OOYCIIOBJICHO JBHKEHHEM aTOMOB
Ha JIMHUH KOBAJCHTHON CBSA3M MOJIEKYJ U JJIsl HUX JOJDKEH JEHCTBOBATh 3aKOH COXPAHEHHS MOMEHTA KOJINYECTBA JABH-
JKEHUs B OTHOILEHUU aTOMOB, Ly = M1, 8, rjie MOACTPOYHBIN MHIEKC @ OTHOCHTCS K aTOMaM B COCTABE MOJIEKYJIBL.
Taroke ¥ U1l MEXKMOJIEKYJISIPHBIX KOJe0aHU, KOr/a 3aKOH COXPaHEHHsT MOMEHTa KOJIMYECTBa CIIEAYeT NPUMEHSThH K
JBUKEHHIO MOJEKYJL, Ly = My Ty By, TJI€ MOACTPOYHBIA MHIEKC 11 OTHOCUTCS K MOJIEKYJ1aM. PasHble BHIbI YIPYTUX
KoJsieOaHNH 00s3aHBI pa3HBIM MUKPOYACTHUIIAM U JJIsI MX ONMHCAHMS JJOJDKHBI OBITh IPUMEHEHB! pa3Hbleé MOMEHTHI KOJIU-
YecTBAa [BWKCHHS W COOTBETCTBEHHO DPa3HbIC HSHEPrHU OCLIUUIATOPOB: Ul BJIEKTpoHOB — 2mL.fi. nms atomoB

— 2nl;fz u nia monexyn — 2wl fin. Hamo oTMeTuTh, YTO, HECMOTPS HA CYILECTBEHHOE Pa3jIMYKMe B MACCax M pasMe-
pax MUKPOYACTHII, YUCIEHHbIE 3HAUEHUS MOMEHTOB Lz, Lz, Ly TIPHOIHM3UTENBLHO OJMHAKOBEIL.

— 1
4! TJIaBHOC, B OCHOBAaHHHU BbIBOJA YPaBHCHMUA (6) JIC)KUT pacnpeaciIcHue IImanka n = - rﬂhl‘l 1.! B KOTOpOM
Hei} '-ET)_

SHEPrys U3IydeHUs IPUHATA paBHOH [22, 28]
&n = nhf, (™)

rae hf — KBaHT 21eKTPOMArHUTHOTO M3ITydIEHHUsI, BEIMYHHA KOTOPOTO MPOMOPIIHOHABHA YacToTe m3nyueHus f; n = 1, 2,
.... Cpe/THsIs SHEprHsi KBAHTOBOTO M3/TYUEHHS ONPEILIACTCS CyMMOi E = fup By &n. rie By — BEPOSTHOCTB, UTO SHEPIHs

Refy
expl-2L) _
KoneGanmii ¢ yactoToii f pasHa &, Tak ut0 B, = ——— 77 HE:_‘.' TlojicTaHOBKA BeM4MH B Py ¥ &, B SHEPTHIO £ JaeT I0-
O
kTS

cie psga npeobpa3oBaHuil ypaBHeHue (6), a 3atem u hopmyny [Tnanka s TNIOTHOCTH SHEPTUX HA €IMHUILY NHTEpBAJIa
4acToThI [34, c. 41]

8 2 h
wgm =2 — ®
exp (Fﬂ"] -1

JlanHOE ypaBHEHHE B IIEPBOM MPUOIIHKEHUH [IPABUIIHHO TIEPEIaeT MTOBeIeHIE HaOII0/1aeMOT0 B IKCIIEPIMEHTE
TEIUIOBOT'O M3JIYYEHHUs, HO OHO HE PACKphIBaeT (U3NUECKU CMBICT M MPHUPOIY TEIIOBOTO M3my4deHus. Ilo cymiecTny,
3anmceiBasi cootHonreHne & = hf, [lnank pykoBoaCTBOBANICS 3aKOHOM cMelenust Buna. Ho mpu BeiBosie ypaBueHus (8)
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IIPOM30IILIA sSIBHAs ITOJMEHA NOHATHI. Bee nponeccsl GopMupoBaHus TEIUIOBOTO M3JYUSHHS CBA3AHbBI C JMHAMUYECKH-
MU SIBJICHUSIMH KBAaHTOBBIX IIEPEXOJOB JEKTPOHOB B aTOMAax, T.€. C BEIIECTBOM, TOTJa Kak MPHUHATOE 32 OCHOBY ua-
CTOTHOE pacnpeneneHue [Inanka OTHOCUTCS K THIOTETUYECKOMY KOPITYCKYJIIPHOMY U3ITy4EHHUIO.

Belme ObUTO MOKa3aHO, YTO aTOMBI M MOJIEKYJIBI Ha ITOBEPXHOCTH BEILIECTBA, a TAK)KE aTOMBI M MOJIEKYJbl B
BO30Y’K/IEHHOM COCTOSIHMH MUMEIOT JUIIOJILHBIIT MOMEHT, KOTOpBIE IO/ BO3/EHCTBHEM YIPYrux KojiebaHWii MHUKpoda-
CTHLI, CO3/]aBaeMbIX B 00beMe BeIllecTBa, BO30YKJAIOTCS M HAUMHAIOT OCLMIUINpoBaTh. C Ipyroll CTOPOHBI, H3BECTHO,
YTO KOJICOTIOLIMNCS JUIOIb (AUHONb I'epiia) sSIBIsAETCS H3ydaTeneM dIeKTpHIecKuX Konebanuii. Tak 4to B pe3ynbraTe
TEIUIOBON HaKaYK{ MPOMCXOIHT IpeoOpa3oBaHIe HEYOPSAOUEHHON TeIUIOBOM YHEepTruu kI BHEIIHEH cpelbl B SHEPTHIO
anexTprueckux konebannit u(f. T) MukpouacTui BemecTsa. 3ech B kKauecTBe aKTHBHOTO MPeoOpa3oBaTels TerIoBoit
SHEpPruu BBICTYIAET caMo BeulecTBO. Ha BXoJ BeliecTBa mojpaeTcs TemoBas 3Heprus KT, a Ha BBIXOJE BEILECTBA BBI-
JAIOTCSI HIIEKTPUIECKHE KOICOaHus.

Ha stom sTtane ¢popmupoBaHus M3ITydEHHUS BEIIECTBO BHICTYNAET KaK IeHepaTrop m3nydeHus. Hamo momdepk-
HYTh IPUHIUNNAIBHOE Pa3ININe U3TyUCHUS Ha 3Tare ero (opMHUPOBAHUS M Ha 3TAIlC €To IIepPeHoca BO BHEIIHEH cpe-
Je. BemecTBo 1 BHENIHAS cpenia B JAHHOM CIIydac BBIOJHSIOT pa3Hble GYHKIHWU B MPOIECCaX CO3JaHUS W IepeHoca
TETIOBOTO M3Iy4eHus. [Iporecc mepeHoca n3aydeHus BTOPHUCH 110 OTHOLICHHIO K Ipolieccy (hopMHUpOBaHMS H3Tyde-
Hust. OTcrofa clegyeT, YTO BCE SHEPIeTHYECKNUE M YaCTOTHBIC XapaKTCPUCTUKH M3ITyUICHUS] (JOPMHUPYIOTCS BEIIECTBOM.
B xoHeuHoMm urtore SJICKTPUYCCKHUEC KoyieOaHus Ha BBIXOAC BCHICCTBA CO3AAKOTCA 6naro;[ap;{ KOJ'I€6aHI/I§IM JUITOJIBHBIX
MOMEHTOB aTOMOB 1 MOJIEKYJI; CO3/laBaeMasi UMU HaNPSXKEHHOCTh 3JIEKTPUYECKOro Mo onpenensercs no popmyne (3)
[9, c. 120].

. . £?
DHEepPruro CO3JaBacMbIX TAaKUM 00pa30M AIEKTPUIECKUX KoJeOaHIH MOKHO HaWTH 1o Gopmyrne u = o [34, c.

22], Tak 9TO TOJIHASI SHEPTHs AUTIOJIFHBIX OCIMJUIITOPOB, YCPEIHEHHAs 110 BCEM HAIpaBJICHHUSM, paBHa [9]

2 exfr_ 8ef* nf
u(f. ) PR @)= 3T © 0 3c8 e-r”,!?(ﬂ'f—)_ll ®
kT

31eck cpeHss SHEPTHs OCHMILIATOpA & MOJIydeHa Ha OCHOBaHWH pacnpeneieuus [lnanka 1/ [exp(hf /KT — 1],

Hanmo ormeruts, uto ITnaHk B CBOMX HCCIIENOBAaHHUAX CJIEAOBAJ HMEHHO JAHHOW CyOCTaHIIMOHAIBHON JIOTHKE
(dopmupoBaHus M3ITydeHHs. VICXOMHBIM ITyHKTOM i Hero Obuto ypaBHenme Jlopenrtna [13, 26]. Bxonmsmuii B 310
ypaBHeHUsT ko3¢ ¢unnent nornomenus I, [Tnank ucnonb3oBan Ui cpaBHEHHS C SHEPTHEH H3IydEHHS TeHepaTopa

Iepma mo (9). [IpupaBHUBas WX, OMHPAsCh HAa UJACKO SIEKTPOHHBIX OCIHILIATOPOB M TCHEPHPOBAHUE DIICKTPUICCKUX
enf? _
353

BOJIH C TIOMOIIBIO JMITOJNIEH, Hanomoowme aumoisiM ['epia, uM OBUTO MOy4eHO MCXOMHOE YpaBHCHHE u{f Tl =

[37, c. 53], cooTBeTCTBYIOIIEE IPHUBEACHHOMY BEIIIIE YpaBHEHUIO (8).

JlanHoe ypaBHeHHe cTano s [InaHka oTIpaBHBIM IMYHKTOM B ITOMCKaX TEOPETHUECKOrO OMHUCAHHS TEIIOBOTO
u3nyuenus (22, 37]. Hago 3ametuts, yto Ilnank paccMaTpuBall KBAaHTOBBIN XapaKTep MOTJIOLEHUS U U3JIyYE€HHUS TOJb-
KO B OTHOIIEHHH UX B3aUMOJEWUCTBUS C BEIECTBOM. UTO KacaeTcs paclpOCTpaHEHUsI CBETA, TO OH BUJAEH €ro Kak He-
NpepBIBHBIA BOJTHOBOM Mpoliecc B paMkax Teopur Makcsemia. B 3tom otHomenun M. IlnaHky He3aciIyK€HHO MPUIH-
CBIBA€TCsI aBTOPCTBO KBAHTOBOI TEOPUU CBETA U CTAaTyC POJOHAYAILHHUKA CaMOM KBaHTOBOW MexaHuku. Ha mpotske-
HUH Bcel cBoelt »ku3H IaHk OBl B MOMCKaX afeKBaTHOTO OOBSICHEHUS] KBAaHTOBOMY YPAaBHEHHIO TEIJIOBOTO M3Iyde-
HUSI M YCTAHOBJICHHIO 3JI0)KEHHOTO B HEM (PU3MUYECKOTO CMBICIIA.

JleficTBUTETFHBIM aBTOPOM KBAHTOBOI TEOPHH CBETA IO MPaBy sBIsETCS A. DWHINTENHH, KOTOPHIH, OMHUpasich
Ha HENpaBWIbHOE MCTOJIKOBAHUE HKCIEPUMEHTOB MO (GoTodddeKTy, mpuien K BHIBOIY, YTO IIPU PACIpPOCTPAHEHUH B
MIPOCTPAHCTBE CBET BEZET ceOsl 0JJOOHO COBOKYIMHOCTH HEKMX YACTHI], KOTOPBIE YAOBIETBOPSIOT cOOTHOMIEeH!IO [Tnan-
Ka (7). OTn yacTHIBI B TTOCTIEYIOMIEM ObUIN Ha3BaHBI KBAHTAMHU CBETAa, POTOHAMHU.

Bosee npuemiieMbIM U1l yHUBEPCAJIBHOTO U (PU3MYECKH 00OCHOBAHHOT'O ONMCAHUS M3JIyUEHUs IIPECTaBIIsCT-
cst ypaBHenue (1), koropoe oTpaxxaeT BO3MOXKHOCTD OITMCAHHS KaK JIMCKPETHOTO, TaK M HETIPEPHIBHOTO U3ITyYECHUSL.

B namem paccmoTtpenun cootHorenue (7) cienyeT paccMaTpuBaTh Kak ypaBHEHHE IPeoOpa3oBaHus SHEPTHU
hf ynpyrux xoneGaHuii MUKpOYACTHII BELIECTBA B DHEPTHIO & 3JIEKTPUYCCKUX KOJIEOAHWUN HA BBIXOJE JaHHOTO Belle-
cTBa. [Ipy 3TOM 3HEpPruI0 KBaHTOBOro mepexoza hf Hamo MOHMMATh KaKk KHHETHYECKYEO SHEPTHIO YIIPYTHX KONeOaHHH,
KOTOpasi MPEICTaBISIET HE YTO HMHOE, KaK IMPOM3BEACHHE MOMEHTA KOJIMYECTBAa JBIKCHHS M 4acToThl f, Tak 4to
£ = ZulLf, mockonpky BenuuuHa 2Th mpeacTaBiserT cob0i MOMEHT KoyvuecTBa jaBWkenus L [24, 25]. A BenuuuHa n
MIPUHUMAET CMBICI YHCJIA YHPYTHX KoJIeOaHUH MUKPOYACTHIl («COYAapeHUH»), HEOOXOIUMBIX ISl BO30OYKIECHUS aTo-
MOB (MOJIEKYJT) TIOBEPXHOCTHOTO CJIOS JAHHOTO BEILIECTBA M MPEOJIOJICHHUS] COOTBETCTBYIOIIETO SHEPTeTHYECKOro Oaph-
epa £z, PaBHOI0 YHEPTUU COOTBETCTBYIOIEr0 KBAHTOBOTO MEPEX0/a.

Mo:xHO NoKa3aTh, YTO JUIS ONMCAHUS U3ITy4eHHs B ONTHYECKOM JUANa30He NIPUMEHUMO YaCTOTHOE PaclpeieneHne

— 1
n= m, OJIM3KOE 10 CMBICITY pactupeaCIICHUIO HJ'IaHKa, B KOTOPOM B CJIy4dac OITUYCCKOI'O U3JITYUCHHUS DHEPrusd CBIA3U
E AT

&, paBHa sHepruu u3nydenus &€ = 2nLf = hf. Vcnomns3ys 310 pactpenencHue, ypasaerue (1) npuHEMAaeT BHI
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ulf.T) =E':::‘ 2{2’3 X (10)
Bxp H -

rae CpeaHssd SHEPrusd OCHUIATOPAa paBHA E= ﬁ, £y — XapaKTCPUCTUUYCCKAA DHCPIrUsdA, paBHAs SHCPIrUU CBA3U
= "i\:’TJ_

(moTeHMary noHm3anuu) atoma. Ypasaenue (10) packpsiBaeT peanbHBIN (PU3MUECKIH CMBICT YaCTOTHOTO pacrpese-
JIeHUS IDIOTHOCTH TEIUIOBOTO M3IYYCHHUs KaK CICACTBHE YAaCTOTHO-TEMIIEPATYPHOH 3aBHCHMOCTH YHEPIHH KBAaHTOBBIX
3JIEKTPOHHBIX NEPEXO0B.

YpaBHEHHE NO3BOJIACT YCTPAHUTH W3BECTHBIN IApaJoKC, 3aKIIOYAIONIMICA B KaXKYIIEMCS Pa3iIuuiy SHEPTHH
manydenus Ul f, T}, paccunThiBaeMOii 10 JaHHBIM M3MEPEHUS [UTHH BOJH A, M JaHHBIX, IEPECUYNTAHHBIX K 4acToTaM [ .
B nmpubnmxeHnn abCOMIOTHO YEPHOTO Tela OTHOUICHHWE ATHX BEIMYHWH PaBHO :—‘: =1,76. Bo3Hukatomiee pasnuane, 1Mo

¥

BCEH BHIMUMOCTH, SIBJISIETCS CIICACTBHEM NPHHSATHIX 32 OCHOBY OINMOOYHBIX MOJOKEHHH, YTO MOXKET CIIyXKHTh €Il OJI-
HUM CBUJETEIbCTBOM HECOCTOSATENLHOCTH KBAHTOBBIX MPEACTABICHUN O TEMJIOBOM H3IYYEHUHU KaK O IOTOKE KOpITyC-
KyJ1, IEpEHOCUMBIX B CBOOOJHOM NPOCTPAHCTBE. Ve KOPIMyCKYyJISPHOCTH TpHUBENa K HEBEPHOMY BBIBOAY, YTO HU3IY-
YEHHE MOXKET HE TOJNIBKO PACHPOCTPAHATHCA B BO3AYIIHOM IPOCTPAHCTBE, HO M HEKHM HEMOHSITHBIM 00pazoM (opmu-
pyeTcs B HEM.

Ji1s pacdera mapaMeTpoB M3IyYCHHs HCIIOIb3YETCSI CBSI3b MEXKY H3MEPSeMOl [UTMHOM BOJHBI 4 M3TydeHUS 1

gacToToli f, Kotopas peamusyercs o dopmyne f = ¢/, rae ¢ — ckopocTh cBeTa, MmHA BoHBL A = A,3/e, Tae Ag —
JUIMHA BOJIHBI B BakyyMe. [Ipe/ilosiosKeHue, YTo U3IyYeHHe BOSHUKAET B BO3YIIHOM IIPOCTPAHCTBE, IIPUBEJIO K TOMY,
4TO paccyMThIBaeMas yacTora [ oxazanach Majgo OTIMYAIONIENCs OT YaCTOThI U3IYYCHHs B BaKyyMe fj, TOCKOJIbKY /-
SIIEKTPUYECKas TPOHUIIAEMOCTh BO3/yXa Mana & & 1,0006 u OHa HE3HAYMTENBHO BIUSET HA PACYET YACTOTHI H3ITyde-
HUSL

Ho cornmacHo mpHBEIEHHOMY BBIIIE aHANHN3Y, U3TydeHne (pOPMHUPYETCs BELMIECTBOM, M TEHEPUPYEMBIE Belle-
CTBOM BJIEKTPHYECKHE KOJICOAHHUS OOYCIOBIECHBI MPOLECCAMH MOJSPU3ALMH aTOMOB WIIH MOJIEKYJ MOBEPXHOCTHOTO
CIIOSL BEIleCTBA. B 3TOM cilydae yxe Helb3sl MpeHeOpedb IUANEKTPHUECKIMU CBOMCTBAMHE CPEIBI, B KOTOPOU BO3ZHUKA-
0T BJIeKTpHYecKue KosieOanus. PopMyiy Ui pacdera 4acTOThl KOJeGaHHil OCHMIUIATOPOB JIy4Ile 3alkcath B BHIE
F= ; 31ech n — MOKa3aTesb MPEIOMIEHHS, KOTOPHI BBICTYNAET B KAYECTBE MEPhI HJIEKTPUUECKOMN MOJAPU3AINY B

ONTHYECKOM JHAMa30He YacTOT M KOTOPBIH CBA3aH C AMIIEKTPUYECKOH MPOHUIAEMOCTBIO & COOTHONIEHHEM & = M-
[24]. TemneparypHbie HCCIEAOBAHNS TEILIOBOTO U3TyYEHHS OOBIYHO MPOBOIATCS HAa METAJUTMIESCKUX 00Opasiax. Xapak-
TEPHOH OCOOEHHOCTHIO METAIIOB SIBJSIETCSI TO, YTO MOJISIPU3AIMOHHBIE MPOIIECCHI MPOTEKAIOT B HPUIIOBEPXHOCTHON
00acTu, COOTBETCTBYIOLICH TIIyOWHE CKHUH-CIIOS, T.€. B 00JacTH (hOPMHUPOBAHMUS 3JIEKTPUUYECKUX KojeOaHuil n3iyde-
aus. Ilo UMCIOMIMMCA AaHHBIM MOKa3aTeCjib MPEJIOMIICHUSI METAJUIOB B ONTUYCCKOM AJUAINA30HE YaCTOT HAXOOATCA B
npenenax n = 1,5+2 [7]. BBeneHne nomnpaBKy Ha MMoKa3aTesb IPEJIOMICHHS IPUIIOBEPXHOCTHOTO CJIOS aTOMOB U MOJIe-
KyJ B ypaBHeHue (10) mo3BoJsieT cornacoBaTh pacyeT TIOTHOCTH YHEPTUH U3IYUYEHHsI U; 1O JaHHBIM BOJHOBBIX H3Me-
peHI/Iﬁ C pacchTmBaeMoﬁ TUIOTHOCTBIO U3JTYUCHHUS DHECPIUU ﬂ; 1 CHATH TEM CaMbIM NapaaoKC pas3indusd IJIIOTHOCTH

SHEPTHH TEIUIOBOTO N3ITyYCHHS B BOJTHOBOM M YaCTOTHOM IIPEJICTABICHHH.

JlauHBIi IpUMep BechbMa TOKAa3aTelleH M MOXKET CIY)XKUTh JOTONHHUTENBHBIM TOJTBEPKICHHEM PacCMOTPEHHOTO
BBIIIIE MEXaHU3Ma ()OPMUPOBAHHS TEIIOBOTO W3JIyUEHHUsI Ha OCHOBE IpeoOpa30oBaHusl BEIIECTBOM HEYIOPSI0YEHHO TeIIo-
BOH 3HEPIHH TEPMOCTATA B YHOPSJOUCHHYIO SHEPTHIO JNIEKTPUUYECKUX KojeOaHni. DTH KoneGaHuss MOTYT OBITh KakK KBa3H-
HETIPEPbIBHBIMY, TaK M JUCKPETHBIMH (KBaHTOBBIMHK). DOpMa 3NEeKTPUYECKOro CHIHalla MOYKET ObITh CaMOW Pa3MYHOMU, HO
€ro MPOUCXOJKIIeHHE 00s13aHO BellecTBy. HeT BUIMMBIX MEXaHH3MOB MPE0Opa3oBaHUsl AIEKTPUYECKHUX KOleOaHHl Ha BBIXO-
JIe BEILIECTBA B THIIOTETHYECKHE KOPITYCKYIIbI-(DOTOHBI KaK JIeMEHTapHbIE HOCUTEIH TEIJIOBOTO U3JITyUeHHS.

Obmiee ypaBHeHue (10) mo3BomsieT 0OBSICHUTH YaCTHBIE 3aKOHOMEPHOCTH B YaCTOTHO-TEMIIEPATypPHOM IIOBE-
JICHUH TEIJIOBOI'O U3JIyYeHHs. 3aBUCUMOCTh MaKCHMyMa MHTEHCHBHOCTH W3JIyY€HHsl ONPEesIseTCs] HHTEHCHBHOCTHIO
€ro OTHENbHBIX BKJIAJO0B. BBICOKOIHEpreTnyeckre onTHYecKne KoyieOaHMs BHOCSIT HauOONBIIMI BKJAJ B TEIIOBHIC
N3JIy4eHHs], TIO3TOMY MPEUMYIIECTBEHHO OHH ONPENEIISIOT HAOII0AaeMy0 NMPUOIU3UTENBEHO JIHHEHHYIO 3aBUCHMOCTD
MaKCHMaJIbHOM 4aCTOTHI MHTEHCHUBHOCTH M3IYYEHHs OT TeMIepaTypbl, MOJATBEPXkK/Aasi TeM caMbiM 3akoH Buna. Takoe
TIOBE/ICHHE OOBSICHACTCS TEM, YTO YBEIMYEHHE TEMIIEpPaTyphl BEIIECTBA IPUBOJUT K YBEIMUYEHHUIO YHCIIAa N KBAHTOBBIX
[EPEXO/IOB JIEKTPOHOB ¢ GoJice BHICOKMMH JHEPIUSIME € U COOTBETCTBEHHO 0OJiee BBICOKMMHU YaCTOTaMH f; IIOIIIO-
IIEHUS U M3NTydeHns, £; = £, = 2w LLf,;, rie L — MOMEHT KOJIMUYECTBA JBHKEHHS JIEKTPOHOB. BKIIa OT MeXMOIIeKy-
JSIPHBIX M BHYTPUMOJICKYJISIPHBIX KOJICOAHUH OTHOCHTENILHO HEBENUK, 2 UX MHTEHCHUBHOCTh B 3aBUCUMOCTH OT TEMIIe-
paTyphI B IEpBOM MPHOIMKESHUN ONPEAeIeTCs aMIUTUTY A0 Kole0aHui, HO He 9aCTOTOH.

B obnactu Beicokux Temmepatyp (kT = £;) ypaBHeHue (10) MOXHO yNpPOCTHUTBH, ITOCKOJBKY B 3TOM Mpeerne
erft
3¢

exp (f:’) —1= f—: u 2nlf = &; rax uro ulf, T) = kT. Dta GopMyna cOOTBETCTBYET 3aKoHY Pares-IlxuHca.

B obnactu muskux temmeparyp (k7 < &) ypaBuenue (11) mocie psiga npeoOpa3oBaHUil MOXXHO HPHBECTH K

cienyouemMy BUgy
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81 f= 27, f 1 (kT)*

3c8 1 £z.9 = 3c3n2L3 1, 1747 ]
3 (gr 6':ij + [1+?kr+ﬁ(k1”] +

ulf, T) = =gT4%, (11)

1.E5.1

£ £ 1. £
T/Ie B 3HAMEHaTele APOOH BHITIOTHEHO PAa3I0KEHUE B PS £X (F’) =14+= = { :] += { j + ++, ¥ Y4TEHO TO, 4TO

SHEPTHs OTIENHHOrO OCIMIUIATOPA PaBHA TEIUIOBOM dHepruy, T.e. 2wLf = kT'; takke NpuHATO MPUOIMKEHHE MAIOCTH
BEIMYMH B KBaJpaTHOW CKOOKE 3HAMEHaTels IAaHHOTO YpPaBHEHWS; BBEJCHA IOCTOSIHHAs Uil JIAHHOTO BeEIECTBA

-
K

O = mige B mannom npubmmkennn ypasHenue (11) coorBerctByer 3akony Credana-bonpimana. B mpubmmxennn

cpeuux Temnepatyp npu Boranciaennn ulf. T) Heobxoaumo B 3Hamenatene apo6u ypaserus (11) coXpaHHTh BbIpa-

JKEHHUE B KBaJIpaTHOM CKOOKe.

Omnupasice Ha MPOJETAHHBIN BBIIIE aHAIN3, MOKHO C(HOPMYINPOBATH ONPENEICHNUE: MEN1060€ U3IYyUeHue —
IMo INeKmpuuecKue Koiedanus, co30asaemvlie GeU,ecmeom 6 pe3yibmame npeodpaso6anus mMennoeoll Inepuu
géHeuwHell cpedvl (mepmocmama) 6 IHLEP2UIO YRPY2UX KOJICOAHUTI MUKPOUACHUY 8euiecmea, noo 8o30eiicmeuem Ko-
mMOopbIX 6030Y2HcOAIOMCA INEKMPUYEecKUue Koa1eOanus MUKpouacmuy npUnoGEPXHOCMHO20 C103 OAHHO20 éelecmad,
Komopbie 3amem nepeoaromcs 60 GHEUIHIO cpedy U PACHPOCIMPAHAIOMCA 6 Hell 6 gude IIeKMPUUeCKUX 60aH no
UHOYKYUOHHO-NOAAPUIAYUOHHOMY (0ehOPMAUUOHHOMY) MEXAHUIMY.

BoiBoabI

1. TemuoBoe H3NMy4deHHE KaK ABJICHHE BO3HUKAET B pe3ysibTaTe MpeoOpa3oBaHMs BEIIECTBOM TEIUIOBON 3HEp-
MU MOCTYIATENLHOTO JBM)KEHHS aTOMOB MJIM MOJIEKYJI OKPY’Karollei cpelbl B SHEPTUI0 KoJieOaHWi MUKPOYACTHII Be-
mecTBa. DIEKTPOHHOE CTPOCHHE aTOMOB M MOJIEKYI NPEAONpPEAeIeT Cyry0o JIEKTPUYECKYI0 HPHPOLY TEILUIOBOIO
H3Ty4YeHUS.

2. MexaHu3m (GopMHpOBaHHUS TEIUIOBOTO U3JIyYEHHUS CBSI3aH C IPEOOpa30BaHUEM TEIUIOBON SHEPTUH BHEIIHEH
Cpenbl B SHEPTHIO YNPYTuX KojaeOaHWH MHKPOUYACTHUI] BEIIECTBA, KOTOPHIE BO30YXKAAIOT 3NIEKTPUUECKHE KoJeOaHMs
aTOMOB M MOJICKYJI IPUIIOBEPXHOCTHOTO CJIOS BELIECTBA.

3. DruekTpuueckue KoieOaHHs Ha BBIXOJE BEIIECTBA EPEIArOTCs BHEIIHEH Cpeie M pacripoCTPAHSIOTCS B HEH
B BHJIC ICKTPUUCCKUX BOJH MO HWHAYKIIMOHHO-TIOJSIPH3AMOHHOMY (ZeopManMOHHOMY) MeXaHH3My 0e3 IepeHoca
Macchl. [lapamMeTpsl 3JeKTpUYecKON BOJIHBI ONPECIISIIOTCS. CBOWCTBAMH CPENbI, B KOTOPOH OCYIIECTBISIETCSI BOTHOBOM
npouecc. J{i1s 00pa3oBaHUs Ha BBIXOJIE BEIECTBA MUKPOUYACTHIL, THIIA (OTOHOB, HEOOXOJUMBIX JUISl TOTO MEXaHU3MOB
mpeobpa3oBaHus HET.

4. B xadecTBe Iepezaromiell cpessl BRICTYNAOT MO0 BelecTBo, oo 3¢up. B npennaraemoii Mmogenu s¢up
NpeACTaBisieT coO0OH IUIOTHOYIIAKOBAHHYIO CUCTEMY M3 MHUKPOC(epooOpasHbIX cy0aToMoB, 00pa30BaHHBIX B BUAE JHU-
HaMHYECKH CBA3aHHBIX 3JEKTPOH-TIO3UTPOHHBIX Map.

5. Ilepenaua snekTpuuecKUX KoyeOaHUN OT BEIeCTBAa K BHELIHEH cpenie ocylecTBiseTcs Onaronapst compsi-
XKEHHUIO X MUKPOCTPYKTYpP, KOTOPOE OCHOBAHO Ha SIBICHUH HOJIIPU3AIMN Cy0aTOMOB 3(Hpa 3JIEKTPHIECKUMH 3apsiia-
MH JIEKTPOHOB M IIPOTOHOB BEIIECTBA M 0OPa30BAHHUM NEPEXOIHBIX TPATUEHTHBIX 000I09EK, THIIa COJIbBATOHOB.
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THE NATURE AND FORMATION MECHANISM OF THERMAL EMISSION

A.A. Potapov, Doctor of Chemical Sciences, Candidate of Physical and Mathematical Sciences, Professor
Irkutsk, Russia

Abstract. The thermal emission model is considered in terms of unity of processes: 1) formation of elastic vi-
brations of microparticles, comprising the material substance; 2) actuation of electric oscillation of atoms and mole-
cules in near-surface layer of material substance; 3) radiation propagation as electric waves in dielectric medium. The
analysis of nature and formation mechanisms of thermal emission is based on classic ideas of atomic and molecular
structure of ether. In this model material substance is a converter of heat bath’s thermal energy into elastic mode ener-
gy of microparticles of material substance and then into electric oscillations. Inadequacy of hypothesis about photon as
an elementary quantum emission particle is proved.
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YK 532.546:539.2-18
HEJIMHEWHBIE BOJIHBI B HACBIIEHHBIX TOPUCTBIX CPEJIAX

M.M. Tarues, kanauaat GU3NKO-MaTEeMaTHIECKUX HAYK,
JTOLICHT Kadephl TCOPETUICCKON MEXaHUKH U MEXaHUKHU CILIOUTHOM CpeJTbI
BakuHCKHI rocy1apcTBEHHBIN YHUBEPCUTET, A3epOaiimKkan

Annomauyusn. B pabome paccmampusaemcs 00HOMEPHAA 340aya 0 pacnpoOCmMpaHeHuu
HETUHEeLIHbIX B0IH 8 HACHIUEHHbIX NOPUCIBIX CPeOdx CO CIAONCHLIMU peonocuamu. Beieooumcs
HeUHelHoe YpagHeHUue I80TI0YUL, ONUCLIBAIOUee NPOYeCccybl pAcnpPOCMPAHeHUs. HeNUHEHbIX 80IH
8 08yXhasnvix KOHmuHyymax. B nepgom npubaudicenuu noayyeno OucnepcuoHHoe ypasHeHue Oiisl
CKOpOCMU CMAYUOHAPHO Oe2yUux TUHEIIHbIX BOJIH, 60 GIMOPOM NPUOIUNCEHUU — HETUHEUHOe YPAGHEHUEe I80MIOYULL.

Knrwouesvie cnosa: nacviujennvle nopucmole cpeovl, 0g8yxgasnvle cpeowvi, ypasuenue Kopmeegeea-de @pusa-
biopeepca, ckopocmo 6oanbl, 3amyxanue.

BBeaenue

IIpobnema pacmpocTpaHeHUsI HETHMHEHHBIX BOJIH B HACBIIICHHBIX MOPUCTBIX Cpegax MpeACTaBiseT MHTEpeC B
HECKOJIbKUX acleKTax. B TeopeTnueckom acrekTe 3To 3a/1a4a MaTeMaTHueckKoil M3KKH, a B IPUKIIaTHOM — HEO00XO0IH-
MBI 3TaIl [UIs pacyeTa CUCTEMBI, MOABEPKEHHON THHAMHYECKOMY BO3/eicTBHIO. B [6] ncxoas U3 o0mmx ypaBHEHHI
MEXaHUKHU CIUIOIIHON Cpefbl, HOCTPOCHBI HeIMHEeHHbIe MaTeMaTHIeCKHe MOJIETH I OMMCAHUS BOJHOBBIX MPOIIECCOB
nedopmanun. Teopusi pacnpocTpaHeHHs YHAPHBIX PaJUOBOJH B HEJIMHEHHBIX JIMHHUAX M 3JCKTPOMArHUTHBIX BOJIH B
HEJIMHEHHBIX Cpellax B OTCYTCTBUH TUCIEPCHUU OepeT cBoe Hayaso ¢ pabot [1, 7]. B [6] npoaHanu3upoBaHO BIHSHUE
3aTyxaHus (IUCCHIIAIUN) Ha SBOJIONMIO (PPOHTA yIAapHOH BONHEL, a B [1] mokazaHo cyliecTBOBaHWE YIApHBIX BOIH B
3aTyXarIuX cpenax. Jlo cux mop He MOJHOCTHIO MTOCTPOSHHI a/IeKBATHBIC MaTeMAaTHIECKIe MOJISNIA U He JaHa (pU3nuIe-
CKasi MHTePIpETaNns IS MPOLIECCOB Mepeady Cla0bIX MIyMOB (cIa0bie BOJHBI HATIPSDKCHUH, MPOIISAIIINX Yepe3 CII0N
3emim, uMmeromue 9actoTel-10 ') Ha manpHMe paccrosHus [2]. HecMoTpst Ha TO, UTO B pasiHYHBIX OOJIACTSIX HAYKH
HEJIMHEITHbIC BOJHOBBIC YPaBHEHHS OMICHIBAIOT KOHKPETHHIC (M3MUECKUE MPOIECCH], OTIMYAIOIIAECs IO CBOCH cIie-
muduke. [ToaToMy CyIIHOCTH TEOPHH BOJIH 3aKJIIOYAETCsl B TIOCTPOCHUH ypaBHEHHH NepeHoca U pa3bsiCHEHHU (P dek-
TOB, CBSI3aHHBIX C U3MEHEHHSAMH B (hOpMax M aMILTUTYaX BOJH B CPEAax CO CIOKHBIMU CBOWCTBamMHU [4, 6].

[pensnoxxeHHass MOJIENIb MOXKET OBITH MPUMEHEHA K 3aJadaM M3y4eHHs (popMbl MpoGUiIsl HETMHEHHBIX BOJIH B
TOYKE HAOJIOACHHS, KaK B O4arax 3eMJeTpsiceHus. A Takke (PU3MKO-MEXaHHMYECKUX XapaKTEPUCTUK CPElbl, K 3a1adam
OTIPE/ICTICHUS] CKOPOCTH ITPOIOJIBHBIX BOJIH B Pa3IMYHBIX MOPUCTHIX CPEAX, HACHIIEHHBIX KHUIKOCTHIO.

1. Hennueiinoe ypaBHeHue AByX(a3HbIX cpea. Ilepexoas K HCCIIEIOBAHHUIO PACIPOCTPAHEHUS JHHAMHUYE-
CKHX BOJH B IBYX(a3HBIX (JKUAKOCTh-TBEPIBIC YACTHIBI) CPelaX, IPUMEM, YTO OCPEIHCHHOE HAIPSHKEHUE B HUX 00y-
CJIOBJICHO HAmpsDKEHHEM Hecyried ¢asbl, a TBepaas (a3a COCTOUT M3 OJHOW MIIM HECKOJIBKUX Macc, KOTOpas MOJeIH-
pyeTcsl yOpyriuMH | BSI3KUMH diieMeHTamu [4].

Cucrema ypaBHEHUI, OIMCHIBAIOIIAS OJHOMEPHYIO AWHAMHUKY AHWCIEPCHBIX ABYX(A3HBIX Cpel, BKIIOYACT B
cebs OamaHc MacChl M UMITYJIbCA KaXKIOU (a3bl

o(a;ipy) n N pi3) =0, a,+a, =1, (11)
ot OX
), ) _y o0, @ e o
ot OX ox OX

CBs13b MEX]y HANPSOKEHUsIMU 1 ieopMareit TBepaoit (a3sl mprMeM B Buje [4].
m Dl n Dl
bO +zblﬁ (O'+7P): ao +Za|D—t| el (13)
1=1 I=1

HpOHOJ'ILHaSI )qu)opMauI/m el " CKOPOCTH TBGleOfI qacTUlbI 191 CBA3aHbI MEKIY €c000#1 COOTHOILIEHHEM

G, 208, 09

(1.4)
ot ox OX
cucrema ypasaenuii (1.1)-(1.4) 3ampikaercs TepMOIMHAMHUYECKUMH YPaBHEHUSIMH COCTOSIHUH (a3
o1 =pi(0,P), p, = p,(P) (1.5)
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INapameTps! TBEpIOH M KHMIKOH (ha3 0603HAYEHBI 31€Ch COOTBETCTBEHHO MHICKcamu ‘1’ u 2°. ¢, oy, V;, 0, P —co-
OTBETCTBEHHO O0BbEMHAs KOHIIEHTpAIWsl, NCTUHHAS IUIOTHOCTh, CKOPOCTh M HampsbKeHHWe (a3 U JaBleHHe B JKUIKOU (ase;

. . O
o=a,(' =P), T' — ucrunnoe Hanpsbkenue B TBepoit (ase, O); — CIMHHUYHBIN TCH30D, ¢, = — HAYAIBHOE 3HAYCHHE O, ;
Y= ﬂl K; ﬂl 1 K — xoapduriieHTsI H30TepMUYECKOI CKIMAEMOCTH TBEPABIX YaCTHII M Bcel TBepAOH (has3bl B IIEIIOM.

IocrostHHBIE KO3 DUITHCHTHI bo , b1 bm ; ;5,8 ,...a, ONPENENAIOTC U3 KOHKPETHBIX YIPYrO-BI3KUX MO-

nenei [2, 8].
Cuity Mek(ha3HOTo COMPOTUBIICHUST MOKHO 3a/1aTh B Buje [4].

R, = (‘92 - ‘91)f 092 - 191|)= Kv(lgz - ‘91)"‘ Kvb(lgz - l91)‘92 - l91| (1.6)

O6nacty crpaseTMBoOCTH 3akoHa (1.6) n muHeliHoOl cBsasu (korma b = 0) onpenensiorcs BHYTpeHHMM umC-
oM PetiHonbaca

Re =ulp, /v =(p, /ngz —gl‘,/kloz2

" €ro KpUTHICCKUM 3HAYCHUCM Re kp TIOCJIE KOTOPOI'o JIMHEWHas CBS3b HapymacTcs, rae V — JQuHaMu4deckas Bs3-

KOCTb KHAKOCTH, K — KO()()HIMEHT IPOHHIIAEMOCTH TIOPUCTO# CPEIb.

IIponecc, onucriBaemsblit ypaBHeHHAMH (1.1)-(1.6), COOTBETCTBYET H30TEPMUIECKOMY B3aUMOIPOHHUKAIOLIEMY
JIBIDKCHUIO CIUIOLIHBIX CpeA. BBIBOIMM 3BONIONMOHHOE ypaBHEHHE BOJHOBOI AnHaMuku. Cunraem, 4to ¢popma mepe-
MEHHBIX (YHKIMH MEIJICHHO M3MEHSETCS C PACCTOSIHMEM OT BXoza [3], T.e. M3MeHseM MacmiTtald JJIMHBI U BPEMEHH,
BBOJIS1 MBI TTapameTp

o = a;(mxt—c'x), 3 =3 @x,t—c7x). (1.7)
Bocnone3oBaBimucs H3MeHeHHEM MaciuTada JJIMHbI U BpeMeHH
X=mx,r=t—c7x, (1.8)
cucremy ypaBHerni (1.1)-(1.6) 3amiceiBacM B HOBBIX TIEPEMEHHBIX:

o(a;ip;) +na(aipi‘9i) _ct (e pi9) -0

1.9
2 Y o (1.9)
o, p;$) . o(aipds) ot Gt ) nd; do _
or oX or oX (1.10)
4. OO oP 4 OP i
_015,_+ .——Cl -1)R
1i 82’ 77“. aX a aT ( ) 12

q=1

h o o\
a+Ya +n8 ——Cc9 e, (1.11)
{" Z 'H(ar T 5% 61]}1

{bo +iblﬁ( 5, T4 i—cm %)q}(dﬂp):

_ _ 19 112
2 71 %x or Tox or (1.12)

JIuHaMu4ecKue epeMeHHbIE TI0 MaJIOMy ITapaMeTpy 7] NPEACTaBUM B BHIE Psla

(2)

G, :7719i(l) +77219i(2) +.... :ai(o) +7n a +77 o+

o= 770_1+77 O, t.., 0= pEO)+7781P1+772(81P2+82P12)+--- (1.13)

o =p? +n(D,o, + LP)+rn*(D,o, + LP, + D,c2 + D, o,P, + L,P?) +...
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rie
2
_0p, _lapz 'L1—8p1 _opy
= » By = > = U =
oP o 2 0p N oP . oo o
:162'01 :@ :ﬁ (1.14)
2 210P2| T 200t T Y dooP
Po 09 (Ro.00)
rae al(o) , PO u O, —3HAYCHHs KOHICHTPALUH, JaBICHUSA i 3GPEKTHBHOTO HANPSKCHHUS B HEIIOABIKHOM JIBYX(ha3-

0 0
HOM KOHTHHYYyME: 31( ) = 192( ) =0.
Honcrasnsas pasnoxenue (1.13) B cucremy ypasrenuit (1.9)-(1.12) u, npupaBauBas KO3(pOUIHEHT WICHA C
OJIMHAKOBBIMH CTECTICHSIMH /] B IIEPBOM MPHOIMKCHUH, CBOJUM K CHCTEME OJHOPOIHBIX YPaBHEHHIT

@D, + LR+ 0 ~¢ a0 9 =0
PO +afBR el o8 =0
a?pP89Y +c o, +c P, =0 (1.15)
@ P08+ el =0

by (o, +/P)=ae,a +ai’ =0, e =—c"9%;

Cuctema (1.15) umeer HeTpUBHANBHOE PEIICHHE, €CIH €€ JETCPMUHAHT 0OpalnaeTcs B Hyllb, YTO JaeT CIeLy-
I0IIIee TUCIICPCHOHHOE YPAaBHEHNE OTHOCUTEIBHO CKOPOCTH JIMHEHHBIX BOJIH-C.

b a0 P (L, D)+ OGP B
+ [al(O) pé()) (al(O) a,D, —a,L, + al(O)pl(O)bO - 7p1(0)bo) + (1.16)

a0 (@ b, 2,8 ~ol? 5%, =0

VYpasuenue (1.16) umeer mapy KOpHEH, COOTBETCTBYIOIINX PACIPOCTPAHEHHUIO TPOIOIBHBIX BOJH B TBEPIOH H
xuaKou dasax [2].
Haumunas ¢ nmocnennero coornomenus (1.15), mocnenoBaTenbHO BBIpa3uUM HCKOMBIE NIEpEMEHHbIE Yepe3 CKO-

pocTH TBepIoH (azbl 191(1) :

o)
g oo & | &
e =-C"94", p1—_c(a1 P~ J—.

b,c’ Jal® —y
@
1 P 0) (0 8y 4
v =— (01) Lo =ca”p” y - 2 (0)l ‘ (2.17)
» C S O

a 1+c°B
W __ O _ a1 ©Of (0 0 0 1 @)
a, =—-a;” =C a, [al o) 5 ZJ OYO .
¢ )P (g =)

2. BbIBO/I HEJIMHEHHOT0 YpaBHEHMsI IBOJIIONUU. BTOpoe NpHOIMKeHHsT CBOANTCS K YPaBHEHHUSIM

0 _
a[al(O)(Dlo_z +LP,-c 1,01(0)‘91(2)) + /01(0)a1(2)]: N;. (2.1)
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0

0 [aéo)(B P, C’lpéo)S(Z)) +p(°)a§2)]: N,,

0 _ _
[ @509@ 4 cto, +¢ l(le("’P2]= N,,

-1_(0)

2 a0 080 o b, ] N, af? +al? =

by(o, +7 P,) —aye, =

0,

T,i(ce2 +3D)=F,
ot

rac

N, = _%[al(O)(Dzalz +D Po, + L2P12) +a1(1)(D10-1 +LP)-

-2_,(0) J(0) g1) g(®)
—Clay p TG ]_

(0) 0) @@
a’'p ),

N, = —%[ag‘” B,P2 + "B, —ca® p 9% 90 |-
0, 0 -0 a0 e, 9" 09"
~ (a M), F= +c ,
ox (%2 P2 %) or ox
() @
N, = —ca® aap 2 (o +a®R) - "% gy 9 — 95,
T
@) 1)
N, = —c gl ai+a§<( Op)+ A% (ylg® - g0,
n | a a q
a +nd® ——ct9® — | e -
{.Z 'H( or boax Yor) !
mo 1 (5 0 o\ |
-3'b —+ndY —-ctg® )e .
Z Ilq__!(ﬁr T3 or) !

(22)

(2.3)

(2.4)

(2.5)

(2.6)

2.7)

o 1
Ecmu AMIITUTYAbl CKOPOCTU CMCIICHUUN 191() HaMHOI'0O MCEHBIIEC, YEM CKOPOCTH BOJIHBI C ", KpoM€ TOro,

X ~ [191(1) ] T , TO ClIpaBeIMBhI OLIeHKH [4]

099
>>

g ogf

or

c oOr

~n

o 0 l91(1)
oX

Otcroza 11t BeIpakeHus: T JOMyCTHMO NpeHeOpekeHne HeTMHEHHBIME d(hdeKTaMu

o'el

DL
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Ioncranoska (2.6) B (2.7) ¢ yuerom (1.16) u (2.9) npuBoanT €ro K Buay

o9 R

R, 050 8,06
oX n

9‘1)(1+nb‘1— A A
' pO@® ~y) |
R, < a,b
+=23TC. , 2T a)—2-=0 2.10
77 |Z=1:( m-I bo n—I| I) a2_|+1 ( )

(&)
9) Ry O
ot

rac

_ aPa+ciB)
Y@ -7)

a a
0) ,(0) 0 )2 (0) ,(0) 0

a —_—— . a _—— X
2 ( 1 ﬁl | OCZ) |:( 1 ﬁl bocz)

-2 _(0)

_ 3a
< (€2 p® = 2pPL, +2pB,) + & p° 2py — ﬁ) D, — ¢ p® p° |+

0

© (0
.o, P, P - _
+—1b L2 (20”D, +c?)+2¢ " p[? pi? x
C
0

(0) 4(0)
a . a,’ p.
(0) .(0) 0 3 2 1
(P =)+ 2T e )

0) (0 Ay \3
: (0) (al( )pl( ) — 02) +
P ()

b,C
2cay” py”

2ca,"py o _
0 2
(@ -7)

(al(o)pl 0) ., (0) (p(o)

a a, .
bO%)[al a, ) 7_%%) D, -

a a
0) ¢ ,(0) 0 0) ,(0) 0
—a, (P 7_bC2)(a1 ) _bCZ)DL+
o o
(0) ,(0)
a a¥p a
(0) ,(0) 0 )2 2 1 (0) ,(0) 0 )2
+(a oy b 7) L+ ©) - (o oy b >) Bz]/Av
oC o p; oC

(0)
a - - P
R, K| D, 010 00 L)

0 2

0) 50 _ 2 (0) ,(0) ,(0)
x(1— o pr — 3, I(byC ))}/A; R, _% PP (Otl(o)Dl—l-C_z)/A,

(0) 2

(0)
P1 (al -7) )
2 (0)
a, _ C o a,
A= 2C0{1(0)p1(0)p£0) |:al(0)( 02 Dl +C Zpl(O)) + ) _(0) 2(0) (al(O)pl(O) - 02 )2:|
byC a, p, () —y) byC

Yt0o0bI U30aBUTHCS OT 7] U MCKaXKEHUs MacluTaba JUIMHY 3aMeHuM B (2.10)

X =mx,9=-nR 39", T =c"x~t

+9—-R,9

_ 1+ _
OX oT

Rl

(0)

08 a9
pO@®—y) |

0) ,(0) 2
- o, py —3,/(bc )||19|}+

n . a|+119
+R Y (-D)™A, P 0 (2.11)
1=1

Trae

agh,
A,=T,, %—Fn_,al, r,=Ln>l, T =0n<lI.

0
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B pesynbrare npunum K MoIuQUIMPOBAaHHOMY YPAaBHEHHIO B YAaCTHBIX IPOU3BOIHBIX BBICOKOTO HOPSIKA C
HenuHeiiHOCcThI0 KopTeBera-ne ®puza broprepca, aucnepcuu 1 Mex(a3HON AWCCHNALMU CONPOTHBICHUS. 3HAYCHUS
M u N 3aBUCAT OT KOJMYECTBA BA3KHUX U YIPYTHX HJIEMEHTOB.

Ipu M =3, N =5 nomyuena Moaesb A1 UCCIENOBAHMS HETMHEHHBIX BOJH B 0JHO(A3HBIX TOPHBIX MOPOIAX
[3].

3.0npeesienye JOMHHAHTHBIX YacToT. [lycte M =3, N =4. Torxa, cornacuo [3], ko3dpduuentst (1.3)
IpuMeM (pUCyHOK 1)

M, M, M)
b, =1 b =6,b,=—%, b =6-—L =L,
E; E; E;
, M, M
a,=E,a=(E+E) a,=E| —Lt+—1| (3.1)
El El
’ 1 !
a3 = (Ml + Ml)a’ a, :E(Ml + Ml)'
1
1
M/ My
/
E, E,
=
oy
Puc. 1.
Ypapuenue (2.11) ¢ yaerom (3.1) mpuBoguTcs K BUAY
09 08 b, a”p” - ao/(b c2)| 0'"19
—+3—--RY1 LA v[[|+R D' =0 (32
ox oT |R | 0)(a(0) |I | Z( ) A1+1 T|+1 3.2)
E; M, M, +M] MM
= 9 =L A =6 2L = 3.3
A, = A= 3 = A ( £ 3 j A= EE (33)
PaccmoTrpuM nuHelHy0 aHHpOKCI/IMaIII/IIO ypaBHeHUs (3.2) ¢ nepBbIM wieHoM (1.6)
o9 a, 019
~-R,K$+R Z( )'A =0 K= K, (3.4)
U3 3TOTO0 YpaBHEHUS BHITEKAET AUCIIEPCHOHHOE COOTHOIIEHHE JUISI TAPMOHNYECKOH BOJIHBI
9= expi(wr —kx) (3.5)

OTKyIIa CJICaYECT, 4YTO 3KCHOH€HHHaJ’IBHHﬁ POCT aMIINIUTYAbI BOJIH BO3HHUKACT B TAKUX YaCTOTAX, KOTOPBIC yI0-
BJICTBOPAIOT YCIIOBHUIO
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2cH + A 0> - A,0* >0, H =R,K ,

(a)z)l _ A, 1i,/1+80HA4
© oA A

, 05 <@ < f (3.6)

Jist cymiecTBOBaHMS NEHCTBUTENBHBIX KOpHEH (3.6) OTHOCHTENBEHO ®° us (3.6) BBITEKAeT
A22 +8cHA, >0 (3.7)

Ecmu mapaMeTpbl HCXOIHOW 3a7adul YHOBICTBOPSIOT yCIoBHsIM (3.6) 1 (3.7), TO KoeOaHUs conepiKaT JTOMH-
HAHTHBIC YaCTOTHI [5], MPUBOSIINE K YBEINICHNIO CKOPOCTH cMemeHuil. [IpoBenem pacueTst o ¢opmyne (3.6) mms
oIpe/ieNieHUsl JOMUHAHTHBIX 4acTOT KOJeOaHWIl MpU IBYDKEHHH OJMHOYHOM YaCTHIBI B XKHUAKOM HOTOKe. Mcnonb3ys
JIaHHBIC

k[ , N kIc? , kTc? () 3 Ke
E,=10*— , E}=10°— , M, =3— , M;=25—+, p"'=25-10°—
cm cm cm cm cm
Kl ¢
P =10 4,0 =09,0=10"¢, K, =103
M cm
maxonum @ =101y .
T
Korma E, =2 -10° K_2 TIpH NIPOUHX PaBHEIX yCIoBHAX, HaxoauM @ = 3,8-10% Iy .
cm
I/I3yIH/IM OTOT Iponecc AJid OoJtee KPYIHBIX OTACIIBbHBIX MOHOANCIICPCHBIX BKJIIOUEHUH
s kI , k[’ kL'c? , kI'c? 0 _3 K2
E, =210°"  E;=10°" , M, =310 M =255 p@=-25.10° "=
cm cm cm cm cm
Kl ¢
P =107 = 2,9 =009, 0=10°c, K, =105 .
cm cm
[pu >1ux ganueix @ = 2417y . Yeennuusas MacimTab 3epeH
I'c? I'c?
M, =310° 55 My =255°
cm cm
U Bpems penmakcaumn G = 10°c NPUCOEMHSIOMMXCS  vacTul, —momydaeM @ =9311y. Tlycrs

A, >>8cHA,, A, <0 u o6beunstomas Bsskoynpyras sactuia M| sxectue no cpasnennio ¢ M, (E, < E]).
Torna u3 (3.6) cneqyer
E;) E,
o =— &Y __ & (38)
(El_ El)Ml_ElMl Ml

3HCCI) [4], C YBCJIMYCHUCM MAaCC U YHCJlia 06L€III/IH€HI/I$I OCHHWJIMPYIOMIUX KECTKUX YaCTUILL, o6pa3y}01111/1x 3€p-
Ha, YMCHBIIACTCA aMINJIUTyla JOMUHAHTHBIX KoJIcOaHui. HOBTOMy B HeyCTOﬁ‘lHBBIX JAUHAMHUYCECKUX MNPOLEeCCaX TAaKOC

00be/IMHEHHE YaCTO UIPAET CTAOMIM3NPYIONLYIO Poitb. Ecin 00beuHsIomas B3ko-ynpyras yactuua msrue, uem M,
T0 U3 (3.6) cienyer
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1\2 '
o =— (E) <—t E>E (3.9)
(E1_ El,)M{_El,Ml Ml

B stom ciryqae, 06’beIII/IH€HI/Ie OoJlee MATKHUX M MaCCHUBHBIX YJaCTHUIl NIPUBOAUT K YBECIIMYEHUIO JOMHWHAHTHBIX
4acCToT.

ycts 80|HA4| >> A? . Toraa u3 (3.6) noyanw

% 0 © [ ()
2cH 1 © K «a
o° ~ >0,B= O '01(0) -1|, nm ”—(20) %—1 >0. (3.10)
4 2Ca; " pr \ P Apr \ P
OTcrozia BUIHO, YTO TIPU pl(o) > péo), A >0 E > El' U 33 CYCT OOBEAMHCHUS YACTHI] IPUXOJUM KO BTO-
pomy pe3ynbTaty. Ecnu pl(o) < péo) , A4 <0, To u3 popmyns (3.10) creayeT, YTO IPU BBHINOTHEHHHU YCIOBHS
E, M
—<—=+1,
E. M

CYIIECTBYIOT JOMUHAHTHBIC YaCTOTHI 1 3a CUCT O61)CI[I/IHCHI/I$[ HJacTUll IPpUXOoArUM K IEPBOMY PE3YJIbTATY. OTMeTI/IM, 4qTo

(0)

B YKa3aHHBIX MPEACIIbHBIX ClIydasX POCT BCIUYUH K# n aZ BCErja nmpuBOaUT K HeyCTOI‘/II‘-II/IBOCTI/I BOJIH. OZ[HaKO, B

peajbHBIX IMpoleccax dTOT APPEKT OrpaHUYMBACTCS HEIWHEWHBIMH, HEOTHOPOIHBIMHU WICHAMH U JOTOIHHUTEIBHBIMU
MIPUCOECTUHEHUSAMH YacTHUI] K 3epHaM.
Y CTaHOBIIEHO, YTO Npy oTcyTcTBUU cun uHepuun B (1.3) (M, =M, = 0 B (3.1) ypaBHEHHE TPEThEro MOPAA-
Ka (2.11)) n ymeHbIIEHNE TOPUCTOCTH (OIM XKUIAKON (ha3bl) MPUBOAMUT K YBEIHUCHHUIO aMIUIUTY bl HAYaJIbHOTO BO3-
MYIIEHUS BOKPYT O9aroBOM 30HBI M YAQJICHHIO — OBICTpO 3aTyxaeT. Ha pucyHke 2 moKa3aHbBI 9BOJIONUH HadaJIbHOTO
0 _ (0 _
MIMITYJIbCa B 3aBUCHMOCTH OT mopuctoctn ¢, = 0,2 (WITPHXIYHKTHpPHBIC KPHBBIC), L, =
0 _
2

0,1 (crmommbie KpH-

BbIE). (X 0,05 (mrrpuxoBbie KpuBbIE) TIpH

sKec

K,6 =10 — 0, =103¢, 0=10"c.
M

KpymHsle 3epHa B HAYaJIbHOM YYacTKE HECYIIECTBEHHO yBEIHMYMBAIOT MHTEHCHUBHOCTh UMITYJIECOB, KOTOPHIE B
0
IIpocTpaHcTBe OBICTPO cTabunM3upytoTes. TakuM oOpa3om, yBennueHne ko3(duimeHTa moprucTocTu aé ) ocnabesaer

CHITy BO3MYIIEHHS ¥ SHEPTHsl €r0 NOIIIOIAETCs B IOPHCTOIi cpese Garoaaps pocty o skuakoii dasst. Ipu K =0

1
BOJIHA, €J1a00 3aTyXast U U3MeHsis CBOKO (opMy pacrpocTpansiercs, a npu R, A, < —— petuenue (2.11) moxer cozxep-

V12

’KaTh COJTUTOHBI [6].
OnHako, B 3aBHCHMOCTH OT 3HAaueHHil ko3 durmenTa nporumaeMoctn K mopucToii cpest 1 kodhdumuenTa

o 0
BSI3KOCTU V KUJIKOU (1)33]:1, (OHI/I BXOOAT KOM6I/IHI/IpOBaHO B BBIPpAXKCHUEC Kv -~ V/ k, k -~ aé )) HpO(l)I/IJ'IB Ha4daJlbHO-

T0o UMITyJibCa PE3KO U3BMCHACT CBOIO (bOpMy C paCCTOSAHUCM.
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Puc. 2. Pacnpocmpanenue nauanbHo2o umnyivea

mpu mammnx: £ _10° % E, =107 %% E =10° "< 6, =107 cex, 0=10"cex, K, =10°"C,
MZ M2 M ;
CruronHsIe KPHUBBIC COOTBETCTBYIOT aéO) = O,l, HITPUXOBBIC 0{50) = 0,2, IITPUXITYHKTUPHBIC aéO) = 0,05.

3akJ/I0ueHne: Ha OCHOBE MPEII0KEHHOW MOJIENN BBISBICHBI HOBBIE 3P (EKThI, MMEIOIEe MECTO NIPU aHAIIN3e
U PEryJUpOBaHUU Pa3padOTKH HEe(TEra3oBbIX MECTOPOKICHUIM, AJIsl IPOrHO3UPOBAHUS TIOCIEICTBUIN IIPHHATHIX TEXHO-
JIOTHYECKUX MEep O BO3ACHCTBHUIO Ha IUIACT M MHTEHCU(HKALMK 100bYM HeTH. Pe3ynbTaThl, NONyYeHHbIE B padoTe,
MO3BOJISIIOT U3y4aTh CEHCMUYECKHE TI0JISl MECTOPOJKACHHUH TIPH ITPOCBEYHBAHUU BOJIH M3 OYaroBbIX 30H.
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NONLINEAR WAVES IN SATURATED POROUS MEDIUM

M.M. Tagiyev, Candidate of Physical and Mathematical Sciences,
Associate Professor of Department for Theoretical and Continuum Mechanics
Baku State University, Azerbaijan

Abstract. The present paper deals with the investigation of one-dimensional problem of the propagation of
nonlinear waves in saturated porous medium with complex rheology. Nonlinear evolution equation describing the pro-
cesses of propagation of nonlinear waves in two-phase continuums is obtained. As a first approximation, a dispersion
equation for the speed of stationary running linear waves is obtained and in the second approximation — nonlinear evo-
lution equation, a measure of the effect of non-linearity which is highly dependent on the speed of the wave dispersion,
dissipation of energy, the rheology of solid particular and interfacial interaction forces. The effect of various parame-
ters on the wave characteristics is studied.

Keywords: saturated porous medium, two-phase medium, the Korteweg-de Vries-Burgers equation, the wave
speed, attenuation.
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Chemical sciences
XuMHYeCcKHe HAYKHU

V]IK 34
XAPAKTEP JIBUKEHUS SJIEMEHTAPHBIX YACTHUI U ®OPMBbI IEPEJAYM SHEPTUN

B.T. Yren6aes?, D.H. Cyueiimenos?, A.B. Yren6aepa®
! nokTop XMMHUYECKHX HayK, Mpodeccop Kadeapbl XUMUIECKOM HHKEHEPHH,
2 TOKTOp TEXHMYECKUX HAYK, 3aMECTHTENb 3aBe/yIoLIero gaboparopun «IlepcreKTHBHBIE MATEPUAIIbl M TEXHOJIOTHI,
3 IOKTOp XMMUYECKHX HAYK, aCCOLMMPOBAHHBIN Tpodeccop Kadeapsl XUMUK
1.2 Kaszaxcrancko-BpuraHckuii Texuudeckuil yausepeutet (AaMatsl),
3 JOsxH0-Ka3axcTaHCKuii rocyiapcTBeHHbIH yHuBepeuteT uM. M. Ayesosa (IllsiMkenT), Kazaxcran

Annomauyus. [Ipeononazaemcs, 4mo Haxo0awWuecs: 8 CMpyKmype amoma d1eKmpoHbl U opyaue dieMeHmaphble ya-
cmuybl obecnenusarom paziuynsle popmul nepedauu snepeuu. Ilepepacnpedenenue sneMeHmapHbiX 4acmuy 6 pesyibmame
nepedayu snepauu (nepepacnpeoeneHusi KOI4ecmsea 21eMeHmapHblX Yacmuy 6 CmpyKmype amoma) obecnewusaem oopaso-
samue CyOMUKpoOUacmuy, KOmopboie 8X00Am 6 dneMeHMapHoe 36eH0 MAKPOCIPYKIIYPbL 6eUectnéa — «XUMUYeCKUti UHOUSUOY.
H3menenue cmpyKmypHo-3Hepeemuiecko20 COCMOSHUA «XUMUYECK020 UHOUBUOAY NPU 6030€liCMEUL U36He NPUBOOUM K pas-
JUUHBIM POPMAM PUSUKO-XUMUYECKUX NPOAGTEHUI U 6TUAEM HA 00PA306aHILE MAKDOCIPYKMYDbL BEUEeCS.

Knioueevie cnoea: snemenmaphvie yacmuybsi, amom, A0po, I1eKmpOoH, NepemMeHHblI MOK.

BBenenne

[IpuHATO CYUTATh, YTO TSI BEIISCTB, MOABEPTAOIINXCS XUMHICCKIM PEaKIIsIM, OOIIeH XapaKTepUCTHUKOH SIBIICT-
¢ MepepacrpesielieHHe JJIEKTPOHOB IO  XUMHMYECKMM  CBA3sM. OOIIEM3BECTHBIE XMMHYECKHE OKHCIMTEIbHO-
BOCCTaHOBHTENBHBIC PEAKIMH, K YUCITy KOTOPBIX OTHOCSTCS (DOTOCHUHTE3, OOMEH BEILECTB, OMOJIOTHYECKUE MPOLECChI, CXKHU-
raHye TOIJIMBA, MOTyYEeHHE METAUIOB U JIP. MPOUCXO/IAT B Pe3ybTaTe rmepeMerieHust sektpoos [1, 4, 5, 17]. Kpome Toro,
COBpEMEHHas! 3JIEKTPOHHKA, TPAHCIIOPT, Mepeiada MIEKTPOIHEPIMH M MHOTO€ JPYToe, HCI0Ib3YeMOe YeIOBEUECTBOM B pas-
JIMYHBIX TIEIISIX, CBSI3aHO C JBHKEHHEM 31eKTpoHoB. OHako, B [20] mokasaHo, 4To U APYTHE 3JIEeMEHTAPHbBIC YaCTHIIBI UTpa-
0T CYILIECTBEHHYIO pOJIb B 00pa30BaHKUM 00JIee WM MEHEE CJIOJKHBIX CHCTEM — «XUMUYECKHX UHAWBHUIOBY, KOTOPHIE, B CBOIO
odepenp, CO3IAF0T AIIEMEHTapHBIC 3B€HBSI MAKPOCKOIIMUECKUX 00pa3oBaHuid. Vcnok30BaHne TepMUHA «XUMUYECKUI WHITU-
BUJT» TIO3BOJISICT YHUPHUIMPOBATH CTPOCHNE MUKPOCTPYKTYPHI BEIIECTBA, HE3aBICHUMO OT CTPYKTYPBI MOJIEKYJI HIIA KPHUCTAI-
JMMYECKUX PEHIeTOK. B «XuMHvecKkre WHANBHIBD) aTOMBI BXOIAT B BHIEC XUMHUYECKHX 3JICMEHTOB, T.€. TIPEIOCTABISASA CBOM
ANIEKTPOHBI M JIPYTHE JIEMEHTApHBIC YACTUIIBI I 00pa30BaHUS XUMHYECKOH CBS3U. YUHTHIBas CTPOCHHE «XUMHYCCKHUX
WHIBUIOBY, TAHHYIO CTPYKTYPY MOXKHO PaccMaTpyBaTh B KQUeCTBE JHIIONS, & MAKPOCTPYKTYPY BEIIECTBA pacCMATPUBAThH
KaK COCTOSIIYIO U3 IWIONICH, T.e. M3 YSPEIYIOIINXCS IPOTUBOIOJIOKHO 3apPsDKCHHBIX 3JIEMEHTOB MHUKPOCTPYKTYPHIL. [lpn
9TOM, paccMaTpuBast B3aMMOCHCTBHE 3apsI0B MO «TEOPHUHU JATbHOACHCTBI» CUHTANIOCh, YTO OHU HETIOCPEICTBEHHO OKa3bl-
BAIOT BIIMSHME JPYT Ha Apyra depe3 mycrory. OmHako, B [15] ormeuaercs, yro Maiikn @apasieif, OCHOBOIIOJIOKHHUK COBpE-
MEHHBIX TPEJICTABJICHUH 00 AJIEKTpOMarHeTn3Me, BBeJl COBEPIISHHO HOBOE MOHSATHE — MOHATHE 3neKTpudeckoro mnosst. Co-
TJIACHO 3TOH uzee, 3apspl He JeHCTBYIOT JPYT Ha APyTa HEOCPEACTBEHHO, a KaKABIA M3 HUX CO37aeT B OKPYKAIOIIEM IIPo-
CTpaHCTBe eKTpHuecKkoe noje. OHaKo, B HAyYHOH JUTepaType 0 CHX IOp HeT ACHOCTH, YTO COOOH MPEACTABISAET «QJIeK-
TpHdYecKoe Tosie». B HacTosmel cTaThe caenaHa MonsITka 00CYyAUTh HEKOTOPBIE IETalli 3TOr0 BOIIPOCa.

Oobcyxnenue

IIpn m3yyeHMn CBOWCTB 3JI€MEHTAPHBIX YACTHIl, COCTABJISAIOUIYI0 MHKPOCTPYKTYPY JI000T0 MaKpOCKONHYE-
CKOTO 00pa30BaHMs, CYIIECTBYIOT pa3iW4YHble MHEHHSA. B KBaHTOBOII MeXaHHKE JOMUHHPYET MPEICTAaBICHHE O TOM,
YTO 3JIEMEHTAPHBIC YACTHUIIBI MIMEIOT BOTHOBYIO IPHPOJTY, & BOJHBI SBISIOTCS CBOMCTBAMH dacTuir [14].

B [12] a5neKTpOoHbI OTHOCST K AUCKPETHBIM AJIEMEHTAPHBIM YaCTHUIIAM, TJie BHYTPEHHIsSI CTPYKTYpa aroMa JKC-
HepUMEHTAILHO onpeseneHa 10 3Hauenus 1076 cM. YcToilunBoCTh 21eKTpOHa ciielyeT paccMaTpHBaTh Ha OCHOBE 3a-
KOHa COXPAHEHHMS 3apsiia M 3aKOHA coXpaHeHHs dHepruu. [lo MHeHHIO aBTOPOB [12], aMeKTpoH OTHOCHTCS K Haubouiee
JIETKOH M3 3apsDKEHHBIX YaCTULI, TO3TOMY OH HU 3a YTO HE MOKET MOJBEPraThCs ACICHUIO.

B 3ToM oTHOMmIEHNH, 000CHOBaHHAsI HAMH, HOBAasI 3JleMeHTAPHAsI YaCTHIA — MePEHOCYHK TeIUIOThI «TeIlIo-
Tpow» [7, 21, 22] pacmupsieT Kpyr AaHHBIX 10 CTPOCHHIO ATOMOB U MO3BOJISIET NApaIEEHO PACCMaTPUBATh MPOLECCHI
Ha MHKpPO- U MakpoypoBHiX. K Takum mporeccaM MOXXHO OTHECTH NPOTEKaHUsT XMMHUYECKOH, OMOJIOTHYECKOM, dIIeK-
TPUUYECKON, MEXaHUUECKOW | JIp. BUAOB paboT. [ Bcex aTHX paboT XapaKTepHBIM SABISECTCS MepeMeleHue (mepepac-
Tpe/iesieHre) AIeKTPOHOB, okazanHoe M. @apaneem [10]. Kpome Toro, MHOTOYHUCIICHHBIE SKCIIEPUMEHTANLHBIC JTaH-
Hble, ToiaydeHHBle B XX BeKe, IOKa3BIBAIOT, YTO OHH OJHOBPEMEHHO COIPOBOXKIAIOTCS W APYTrUMH (PHU3HKO-
XAMHWYECKUMHU IIPOSBICHUSAMHU. DTH TPOSBICHHUSA SBISAIOTCS PE3YNbTaTOM KOJJICKTHBHBIX IBI)KEHUI 3JIEMEHTapHBIX
gacTUI] — (POTOHOB, «TEIUIOTPOHOBY, SJEKTPOHOB, U JAp., TJ¢ XapaKTep MX ABUKEHHUS OINpeIesseT IPUPOAY TOTO HIIH

© Yrenbaes B.T., Cyneiimenos O.H., Yren6aesa A.b. / Utelbayev B.T., Suleimenov E.N., Utelbayeva A.B., 2016
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WHOTO SIBJICHUS Y TOSICHSAET MEXaHU3M IIepeaady SHEPTUH OT OJJHOTO MaTepHaIbLHOTO 00bekTa K Apyromy. T.e., ¢ aToi
TOYKH 3PEHUS] MOYKHO MOSICHUTH JIEKTPHU3AIHIO 00BEKTOB, 3JIEKTPOMAarHUTHBIE NIPOSIBIICHUS, CBET, 3BYK U JIP.

OO1m1en3BECTHO, YTO aTOMBI B COCTaB XUMUYECKOTO COSAWHEHHS BXOAAT B BUJIE XUMUYECKHUX 3JIEMEHTOB — siapa 1
9JIEKTPOHOB, KOTOpBIE TPH B3auMozeicTBuH 1o [20] 00pa3yroT «XMMHUYECKHI HHIMBH — IPEACTABISIIOIINIA SIeMeHTapHbIe
3BEHbsI MaKpooOpa3zoBaHuii. [10 TaHHBIM HAYYHO JTUTEPATYPBI, PO U ANCKTPOHBIL, SBISISACH 3apPSXKCHHBIMHU YaCTHIIAMH, TIPH
JIBIKEHUU OTHOCUTEIIBHO JIPYT pyra CO3JAI0T Hapsay ¢ JIEKTPHYECKOH CHJIONH U MATHUTHYIO. DTH CUJIBI TECHO CBS3aHBI
MEXKTy cOOO0M, M MX HeNb3s OTACIHUTH JPYT OT ApYyTra: OHU JEUCTBYIOT OTHOBPEMEHHO. II0CKOIIBKY paccMaTpHBACTCS IBIKY-
IIAIHCS JIEKTPOH BO B3AMMOJICHCTBHI C SAPaMU, TO JICHCTBYIOIIHE CHITBI HA3BIBAIOT DJICKTPOMArHUTHBIMH crilaMH. COTIacHO
JaHHbIM Dapajest, KaKIbIA 3apsij CO31aeT CBOE MOJIE, TO €CTECTBEHHO M0JIaraTh HAJIMYUS 3JEKTPUIECKUX U MarHUTHBIX I10-
nieit. [To coOBpeMeHHBIM TPEICTAaBICHUAM [6], «3JIEKTPOMAarHUTHOE ToJIe» 3TO ocobas opMa MaTepuH, TIOCPEIACTBOM KOTO-
PO OCYIIIECTBIIIETCS B3aUMOACHCTBIS 3apsHKEHHBIX YacTull. C 3TOH TOUKH 3peHMs, IBIKEHHUE HJIEKTPOHA BOKPYT sIpa SBIIS-
€TCsl MPOLeccOM, a B Pe3yJIbTaTe IPOTEKAHMS MPOIIECCa OCYIIeCTBIIsAETCS Mepeaaya YHePrud. JHePrusi — 3TO MOHITHI-
HOe BbIpakeHHe, ONMChIBaloNIee KOJIMYeCTBEHHO U Ka4eCTBeHHO IBMKeHHUS YacTUL (BelllecTBa), T.e. IPHU B3auMOoJeii-
CTBHUH SUIPA € JJIEKTPOHAMH BBIIEISIOTCS «3JIeMEHTAPHbIE JUCKPEeTHbIE YaCTULbD» — NepeHocYrKHU dHepruu. Creno-
BaTENIbHO, B «XMMUYCCKUX UHIMBUIIAX» MOYKHO JOIYCTHTh CYIIECTBOBAHHUE OCOOOU «QJICKTPOMATHUTHOM YaCTHUIIBD», CBSI3bI-
BalOIIEH SAPO C AIIEKTPOHAMH, TPEICTABISIIOIMMHU «IUTIONN AJIEKTPOMArHUTHOM MPUPOJBI, OPUEHTUPOBAHHBIE MOJIOKH-
TEJILHOM YacThIO K 3JIEKTPOHY M OTPHUIATEIbHOM K sapy. Ha Har B3rymsiz, Habop TakuX JUCKPETHBIX (IUIONIeid co3laeT at-
Mochepy <«dIEKTPOMArHUTHOTO IOJISH», KOTOpOe HAaXOAWTCS B JMHAMHYECKOM PABHOBECHH C 3JIEMEHTAPHBIMH YacTHUIAMH
OKpYy>katomei cperpl. [IockoIbKy B OKpysKaromiel cpee (MaTepralbHOM 00BEKTE) IMeeTCsl i Habop AJIeMEHTapHBIX YacTHII,
OTBETCTBEHHBIX 32 Pa3lINYHbIC (PU3NKO-XIMIYECKHE MPOSIBICHIS, KOTOPBIC MPENCTABISIOT CBET, TEIUIOTY U Ipyrue (HOpPMBI
nepenadn YHeprun. HenpephIBHBI OOMEH ATHX YacTHIl OOYCIOBIMBAIOT IBIKCHHUE SJIEKTPOHOB M APYTHX 3JIEMEHTAPHBIX
YaCTHLl BOKPYT s17Ipa, OAJEP)KUBAsi CTPYKTYPHO-OHEPTETUYECKOE COOTBETCTBUE CUCTEMBI NPU 33/IaHHBIX YCIOBHUIX. MUKpO-
CTPYKTYpa «XMUMHYECKOTO HHIMBHIA» OKA3BIBAIOT CHIIFHOE BIMSHHE HAa (OPMY M COCTOSHHIC «IHUITONICH, MPUAABas MM
nyJabcupylommii xapakrep. [ToCKOJIbKY «XMUMUUYECKHE WHIUBHUIBD) SBISIFOTCS 3JIEMEHTAPHBIMU 3BEHBSIMHU MaKpPOCTPYKTY-
PBL, TO BCE BEIIECTBA BOKPYT Ce0sl CO3/IAIOT <«AJIEKTPOMarHUTHOE 1osie. [Ipy cTaloHapHbIX YCIOBHUSX 9TH «IUIIONN» 00ec-
MeYrBaAIOT IPUTSDKEHUE MM OTTAKMBAaHKE BellecTB. MOXHO IoJylaraTh, 4To MexaHu3M BaHz-nep-BaanbcoBoro B3anmMosei-
CTBUS TAK)KE€ 3aKJIFOUAETCA BO B3aMMHOM IPUTSHKEHUM 3TUX «AuIoNei». Bo3neiicTBue omnpeneneHHoN CUIod U3BHE Ha 3TH
«IMIONN» TPUBOJAT K U3MEHEHUIO CTPYKTYPHO-3HEPIeTHUECKOTO COCTOSHUS cucTeMbl. Hampumep, Hano)KeHHe pa3HOCTH
MOTEHIMaIa Ha METAIUIMYECKUI IPOBOAHUK MPUBOAUT K IBKEHHIO 3JIEKTPOHOB TI0 HAIPABJICHHUIO 3.11.C. IEPEMEHHOTI0 TOKa
1 COOTBETCTBYIOIIETO U3MEHEHHUSI HAMPABICHUS! «IUIONEH» «XUMUUECKOI0 MHAMBHAA». B MakpoCTpyKType «XUMHUYECKUN
HHAMBU» PEACTABIISIET YEPEAOBAHUS 3aPSKEHHBIX YaCTHL] TUIIA «. . .SIAPO — SJEKTPOH — SAPO. .. », U «IUIIOIN», OPUEHTHPO-
BaBIIMECS 110 HANPABJIEHUIO 3.].C. IEPEMEHHOIO TOKA IO BCEH JUIMHE MPOBOJHMKA, CO3AIOT «DJIEKTpHYECKOe mojiey». T.e.
OBICTpas TocieA0BaTeIbHAs HallpaBJIeHHAS OPHEHTAIINS «TUITOJICH», B TAHHOM CITyJae, TIPEICTABISICT COOOM IEKTPHICCKIN
TOK. YacTh «aunonen», y KOTOpPbIX HE COBIAJAeT OPUEHTAIMS C HAlpaBJIEHUEM BHEIIHETO UCTOYHHMKA 3.11.C. IEPEMEHHOIO
TOKa, B PE3YNIbTATe AIICKTPOCTATHYESCKOTO OTTAKMBAHHS O0CCIIEUHBACT MEPEX0]] B OKPYKAOIIYIO CPEAy «TEIUIOTPOHOBY,
(DOTOHOB M JIp. ANIEMEHTAPHBIX TUCKPETHBIX YacTHll. [I0CKOIBKY TPH TIEPEMEHHOM TOKE U3MEHEHHE TTOJIOCOB MPOUCXOIHUT C
OTIPE/ICIICHHOM YaCTOTOM, TO PEaKIHs «IUITOJIeH) TakXkKe OCYIIECTBISETCS IEPUOANYECKH, T.€. IPEPHIBUCTOCTH BbIAIeHUS
371eMEHTAPHBIX YaCTHIl COXPaHsieTcsl M B JaHHOM ciy4ae. [Ipu 3ToM, XapakTep «IIyIbCalyiiny «IUIoiei onpenensiercs
YaCTOTON M3MEHEHU 3.7.C. IIEPEMEHHOTO TOKA, TPECTABIIASA IIHMPOKUHA CIIEKTP «IIYJIECUPYIOIUX YAaCTHUID BOCIIPUHIMAEMBIX
B HAY4YHOU JIMTEpaType Kak «dJeKTpoMarHuTHbie BoJHbD (YD, K, BUiuMbIii cBET, paiio4acToTHAst 00JIACTb U JI. ).

OO01Ien3BeCTHO, TIEpEMEHHbIE TOKU MPUHATO Pa3JeNiiaTh M0 YacToTe, Tl TOKH ¢ 4actoToil MeHbine 10000 '
HA3bIBAIOTCS TOKAMHU HU3KOM 4acTOTHI (TOKH HU). DTH 9acTOTHI COOTBETCTBYIOT YaCTOTE PA3IMIHBIX 3BYKOB UEIIOBEUE-
CKOI'0 T0JI0Ca WM MY3bIKaJIbHBIX MHCTPYMEHTOB M MO3TOMY OHM Ha3bIBAIOTCS TOKAMM 3BYKOBOH 4acToThl. OJHaKo,
TJIABHYIO POJTb B PAJAHOCBSI3H BEHIMONHSIOT MIEpEMEHHBIE TOKU ¢ 4yacToToi 6oee 10000 I'i, Ha3pIBaeMBIe TOKAMHU BBICO-
KOH 4acCTOThI, WJIK paArovyacToTel. TOKM ¢ 4acTOTOM B COTHM MErarepi] U BbIIIE€ Ha3bIBalOT TOKAMHU CBEPXBBICOKOHN MM
ynbTpaBbicokoi wactotsl (CBY u YBY). Ha Hamn B3risia, B COOTBETCTBUU C YaCTOTOW MEPEMEHHBIX TOKOB M BBIICIISI-
IOTCSI COOTBETCTBYIOIINE «ITyJIECHUPYIONTNE 3IEKTPOMArHUTHIE YaCTHIBD. TOKM B aHTEHHAX PaJMOCTAHINHA KOJIEOIIOTCS
¢ gactotamu 10 1500 MI'm mnm 1,5 I'Tn. Takue BbICOKME YacTOTHI Ha3BIBAIOTCS PAAMOYACTOTAMU WIIM KOJICOAHUSIMU
BBICOKOM YacTOTHI, a TOKM B aHTEHHAX PAaTUOIOKAIIMOHHBIX CTAHIIMH, CTAHIIUH CITyTHUKOBOW CBS3M, APYTHX CHEICH-
crem (ranpumep, ['JTTAHACC, GPS) xone6morcs ¢ wacroramu 10 40000 MI'm (40 I'Tmr) n Beime. Bo Bcex paccmatpu-
BaeMBIX CIIydasx MO MPOBOIHWKY TE€YET MEPEMEHHBIN TOK M M3MEHEHHE €r0 YaCTOTHl MPUBOIUT K BBIICICHHUIO «ITyIIb-
CHPYIOIIMX YACTHII», TOTOKA KOTOPBIX MPUHUMAIOTCS KaK «3JICKTPOMAarHUTHBIE BOTHBD [19]

B cBoto ovepenp mpuposia «XMMUYECKOTO MHIMBHA» BEIIECTBA U U3MEHEHUE BHEIIHETO BO3JCHCTBHS OKA3bIBACT
CIJIHHOE BJIMSHUE Ha CKOPOCTh OPUCHTALIMHU «IHUIIOJCI, T.e. Ha JIEKTPHUYESCKYIO MPOBOMMOCTh CUCTEMBI U HA JpyrHe (Hu-
3UKO-XMMHUYECKHE NMPOsIBIEHU. MTHOBEHHAs OpUEHTAIMS «JIUIIOJIEeH) 110 HApaBJIeHHUIO 3.]1.C IIEPEMEHHOTO TOKa, XapakTe-
PpH3yIOLIas MEKTPHUYECKYIO IPOBOAUMOCTb, ONPEAETISAETCS CYOMUKPOCHPYKNYPHBIMU XAPAKMEPUCHUKAMU «(XUMUYECKO20
unousuoay. Hanpumep, yriuepos, COCTOAIIMIA M3 «XMMHYECKHX HHAMBUIOB rpaduTa» (C MMeeT Sp? THOPHIN3ALMIO), XOpo-
IIMii TIPOBOTHUK 3NIEKTPHYECKOTO TOKA, a alMa3, COCTOSIINI U3 «XMMHYECKIX HHIUBHIOB amMasay» (C mveer SP° rubpumy-
3aIUI0), AMAJIEKTPHUK, XOTS ATH BEHIECTBA COCTOSAT M3 aTOMOB yriepona. CaMple pacripOCTpaHEHHBIE B TEXHHKE XOPOIIHE
MPOBOHUKU-METAILTBL, Tpeskae Becero Ag, Cu Al, mmeror 3Hauenue yrensHoro comportusienus 0,015; 0,017 u 0,028
(Om'MM?)/Mm cootBercTBeHHO. Y MeTamioB Mo u W atu Bemmuuss! coctapisor 0,059 u 0,05 (Om-MM2)/M U 03HAYAIOT, 4TO
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SHEPTHS BHIHYXKIAIOIIEH 3.]1.C Ha TIEPECTPONKY CYOMHUKPOCTPYKTYPBI «XUMuueckux uHausuaoB» Cu, Ag, Al 3arpauuBaercs
MeHbIIe 1o cpaBHeHUIO ¢ MO 1 W. JlaHHOE 3aKITFOUCHHE KOCBEHHO MOTBEPIKIACTCS M 3HAUCHUSIMH MEKaTOMHBIX SHEPTHUid
ces3eit Metawios. s Cu, Ag u Al cBsi3u MexxaToMHOM Hepruu paBHbl 3,50; 2,96 u 3,34 sB/ar., a y W u Mo 3ta BennurHa
umeer 8,66 u 7,47 3B/at cootBetcTBeHHO [3]. BBICOKOE 3HAUCHHE MEKATOMHOI SHEPTHH CBSA3U XapaKTepH3yeT MPOYHOCTh
KPHUCTAUTMYCCKOM PEIICTKON «XMMHYESCKOrO MHAWBHUIIA» U TIOKAa3bIBACT CUIIBHOC B3aUMOJICHCTBUE «IIUIIOJNICH» B CYOMHKPO-
CTPYKTYpe. DTH (HaKThl CBUICTEIBCTBYET O TOM, YTO SHEPTHs 00CCIICUMBAIOIIAST H3MCHECHHUE BHEITHEH 3./1.C. IS MOTyYCHHS
SIICKTPUIECKOTO TOKA, MApPaUICIBHO PACXOAYETCs Ha IPEOIOJICHUS IIEPECTPOHKH CYOMUKPOCTPYKTYPBI «XHMHUYCCKOTO HH-
IVMBHJIA», T.C. HA YBEIMYCHUE SHTPOIIMH MUKPOCHCTEMBI, YTO MPOSIBIIICTCS B BUJIC TCILIOTHI, CBETA U JIP.

DHeprus 3.11.C. UCIOJB3YETCS IS COBEPILICHUS TT0JIE3HOM pabOThI — MOTyYEHHS IEPEMEHHOTO TOKA, M PACXOLYETCS Ha
MEPECTPOKY CYOMHKPOCTPYKTYPBI «XMMIYECKOTO HHAMBHIA» C BBIICICHUEM dJIEMEHTapHBIX YacTHil. B ciryqae Mo u W sHep-
WS 3.71.C. PaCXOILyeTcst B OOJIBIIEH CTEIICHN HAa M3MEHEHNE BHYTPCHHEH SHEPTHH CYOMHKPOCTPYKTYPBI «XHMHUYECKOTO HHINBH-
JIa» C BBIZICNICHHEM TeruIa, cBeta U Ap. OcTallbHas 4acTh SHEPTHH 3.71.C. HCTIONb3YETCs 1Ie/ICHANPABIICHHO JIJIsi OPUCHTALIHN -
TIOJICH [UTS TIONTYYCHHS IEPEMEHHOT0 ToKa. B 000X ClTydasix CripaBe/IUB 3aKOH COXPAHCHUS SHEPT UM

E(3.0.c.) = E(3nekmpuuecmeo) + AU + Jlp.
AU=Q +Yhv

rae E(3.0.c.) — 3HepTHs BRIHYXKIAIOMEN 3.11.C ;

E(nekmpuuecmeo) — >Heprus IepeMEHHOTO 3JIEKTPHUECKOT0 TOKA;

AU — cymmapHOe KOJUYECTBO M3MEHEHHS BHYTPEHHEH HSHEPTUH CYOMHUKPOCTPYKTYPHI «XUMHUECKUX HHIIUBHUIIOB) B
X0/JI¢ TpoIiecca;

Q u Y hv — K0IMY€eCTBO TEIIOBOM M CBETOBOM SHEPTUM COOTBETCTBEHHO, BBIIEIAEMbIX B PE3YJILTATE MPOLIECCA;

/lp. — mpyrue HeyYTCHHBIC BUIBI (POPMBI MEPEIaun SHCPTHH.

[Ipn u3MeHeHNN BHYTPEHHEH SHEPTUH CyOMHUKPOCTPYKTYPHI B PE3YJIbTaTe IPOIecca BhIACIMTCS SKBUBAJICHT-
HOE KOJINYECTBO SHEPTUH B BHJE TeIIOThI, CBeTa H Jp.

B ciydae mocTosIHHOTO HaJIo>KEeHHMs! IOTCHIMANA Ha MIPOBOJHHIK, «IIUTIONID OPHEHTHUPYIOTCS 10 HANPABIICHHUIO BHEII-
HEH 3.71.C., ¥ B CHCTEME CO3JAETCS «ANIEKTPUUIECKOE T0JIE» TIOCTOSTHHOTO TOKA. B 3THX yCIIOBHSIX 311€KTPOHBI IIEPEMEIIIA0TCS 110
acradeTHOMy MexaHmMy. [1o gaHHbM [13], ckopocTh apetica SIeKTPOHOB B MPOBOIHAUKAX KpaiiHe Maia (~0,1-1 MM/c), oHaKo
3MEKTPHIECKOE N0JIE PACIIPOCTPAHSAETCS CO CKOPOCTBIO CBETa. B CBs3M € 3THM TOK BO BCel LI YCTaHABIMBACTCS IPAKTUICCKU
MTHOBeHHO. IlepeHocy anexTpudecTBa MOCBAIIEHO MHOTO pabot. I1o HameMy MHeHHIO, 0c000e BHUMAaHHE 3aCITyKUBAET 3KCIIe-
PHMMEHT, KOTOpBIH BbINOIHWI Hemelkuii pusuk Kapn Bukrop Onyapn Pukke (Riecke Carl Viktor Eduard) [11]. Uepes koHTakThI
Pa3IMYHBIX METAJJIOB, — JABYX MEAHBIX M OJHOTO aJFOMHHHEBOTO IWIMHAPA C THIATEIFHO OTILITM(OBAHHBIMU TOPLAMH, I10-
CTaBJICHHBIMH OJIIH Ha JIPYrO, B TEYEHHE T0fia MPOIYCKaJICs MOCTOSHHBIA JIEKTPUUYECKHI TOK. 3aTeM HCCIIE0BANICS COCTaB
Mareprana BOIM3M KOHTaKToB. OKa3ainoch, 4TO IIepeHOca BEIECTBA METAUIA Yepe3 IPaHMIly He IPOUCXOAUT U BEIIECTBO T10
Pa3HBIE CTOPOHBI TPAHMIIBI pa3/iesia UMEEeT TOT )K€ COCTAaB, YTO M JIO HPOITycKaHHs Toka. TakuM o0pasoM, ObUIO MOKa3aHo, 4To
TIEPEHOC NEKTPHUECKOTO TOKA OCYIIECTBIISIETCS] HE aTOMaMH M MOJICKyJIaMi MeTayuioB. OIIHaKO, 3TH OIIBITHI HE 1AM OTBETA Ha
BOIIPOC O MPHUPOZE HOCHUTENEH 3apsiia B MeTauiax. Ha Hamn B3Iy, KaXablil epexo/t 3IeKTpoHa M3 OJJHOH SUeHKH B JPYTyIo
COIIPOBO’K/IACTCS 3JIEKTPHUECKOI paboTOH, KOTOpast TpaTHTCsl Ha N3MEHEHHE CYOMUKPOCTPYKTYPBI «XUMHYECKOTO MHIIBHIAY.
B [2] Taxke oTMEYaeTcst, 4T0 aHATOTMYHOE IBIYKEHHE TIPUBOUT K OTHOCHTEIIFHO OOJIBIIOMY M3MEHEHHIO MMITYJIbCA JJIEKTPOHA
TIPH K&KIOM €TI0 CTOJIKHOBEHHH C YaCTHLIAMH CpPEJIBI, YTO BBI3BIBACT 3aAMETHOE M3MEHEHHE HAIIPABIICHHS ABIDKEHHS JIEKTPOHA
1 KaK pe3ynbTaT — JEKTPOMArHUTHOE pauallioHHOe n3mydeHure. [Ipu Bcex 3Tux (opmax repesayurt SHEPIU XapaKkTep JBIKe-
HHSA SJIEKTPOHA MEXK/TY SIIPaMH MUTPAeT BaYKHYIO POJIb B 00pa30BaHUH «IHITONIEH» M OIPEAENICHHN CTPYKTYPHO-3HEPreTHIECKOTO
COCTOSTHMSI CHCTEMBI. B oTiTidre oT mepeMeHHOTo TOKa, IIPY MOCTOSIHHOM TOKE XapaKTep ABIDKEHUS JIEKTPOHOB 3cTadeTHBIH, 1
TIepeMeEIIICHIE NEKTPOHA U3 MUKPOCTPYKTYPHI «XUMHUYECKOTO MHANBH/IA» MPHBOIUT K H3MEHEHHUIO MUKPOCTPYKTYPHI, T.€. IIPO-
TEKaHHIO 3NEKTPOXUMHUUEecKol peaxiuu. JlopeHl B [18], cyMMupyst KpaTKO MOJIOXKEHHUSI SJIEKTPOHHOI TEOpPHUH METAIIOB, 3a-
Kmout: «Bripouem, B 0051acTH, KOTOPOIT MBI KPaTKO KOCHYJIHCH, IMEETCSI €11Ie MHOTO HepEIICHHBIX MPo0iIeM, W3 KOTOPBIX He-
KOTOpBIE MPECTABIISIOT 3HAYUTEIIBHbBIE TPYIHOCTH, TIOCKOJIBKY, KaK BOOOIIIE JJOJDKHO OBITH NMPU3HAHO, (PU3HUECKHE TEOPHUH JI0
HACTOSIIIIET0 BpEMEHH IPOHHKIIN B CYIITHOCTh MaTEpPHH €IIe OUYEHb ITOBEPXHOCTHOY.

B 31011 cBsI3M MaTepuanbHBIM MUp CIIEyeT pacCMaTpuUBaTh C ABYX HMO3UIMI: IIPH €ro OTHOCUTEIHHOM IIOKOE 1
KOTZ1a Ha 00BEKT BO3/ICHCTBYIOT U3BHE OIIpEIeTIeHHbIE CUIIBL, SIBJISIOIINECS JBIKYILIEH CHiloi mpoTeKaHus npolecca. B
pe3yabpTaTe MPOTEKaHUs MPOLECCa U3MEHSETCS CTPYKTYPHO-IHEPI€TUUECKOE COCTOSHUE CUCTEMBI U Nepejada SHEpruu
B Pa3JIMYHBIX MTPOSIBICHUSX.

B niepBoM ciydae, kora cucreMa HaXOJUTCS B ANHAMUYECKOM PaBHOBECHH C OKPYKAIOIIEH CpeIoi M HaXOIUTCS
B OTHOCHTENBHOM ToKoe. OmHaKo, SAPO W APYTHe dJIEeMEHTapHbIE YaCTHI[Bl CBOMMH ABMKEHHSIMH OTHOCHTENBHO JIPYT
JpyTra COBEPIIAIOT MHUKPOTIPOIIECCHI 3IEKTPOCTATHIECKOTO B3aMMOJICUCTBHS, B pe3yIbTaTe KOTOPOTO 00pa3yeTcsl «IHIIo-
TI». DIIeMEHTapHBIE YaCTHIIBI, «IHUIOINY», HAXOATCS B AMHAMUYECKOM PAaBHOBECHH C 3JIEMEHTapHBIMH YaCTHIIAMH OKpY-
Karolle cpenpl. B 3THX yCIIOBHSIX 3JIEKTPOHBI «XMMHYECKOTO WHIMBH/IA» BEIIECTBA COBEPINAIOT KoyeOaTesbHO-
BpalllaTeJIbHOE JIBIKEHHE MEXIY SIPaMH B MHKPOCTPYKTYPE M, COTJIACHO IIOJIOXKEHHSIM SJIEKTPOJANHAMHKH, BBIICISIOT
«ONIEKTPOMAarHUTHBIE BOJHBI». [10 OTHOIICHNIO «3JIEKTPOMArHUTHBIX BOJIHY», BBIAGJISEMBIX B 3THUX MpOIEccax, HaMu B [8,
9] neranbHO NPOAHAIM3UPOBAHO U MPEUIOKEHO HATHYNE ITYJIbCHPYIOIIMX JICKTPOMATrHUTHBIX YacTHI, HA0Op KOTOPBIX
NPENICTaBISIETC KaK «3JEeKTpOMarHuTHas BoiHa». Ilo mpemnoxkennio [16], anekTpomMarHUTHBIE B3aMMOAEHCTBHS
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CYIIECTBYIOT MEXJIy BCEMH YaCTUI[AMU, HMCIOIIUMH JJICKTPUUCCKHH 3apsf, u Goronamu. VX MOXKHO paccMaTpUBaTh KakK
pe3yibTat oOMeHa (POTOHAMH B MOMEHT B3aUMO/ICHCTBUS M KaK PE3yNIbTAT MOTJIONICHUS U UCITYCKaHHs JOTOHOB.

3akaouenune

IIpu cranmoHapHBIX YCIOBUSX, KOTJA CTPYKTYPHO- SHEPTETHUYECKOE COOTBETCTBUE «XUMHUECKOTO MHIUBUIA
HE HapyIIAeTCsl, TO B YePenyIOUIeHcs CUCTEME «..SIAPO- AJNEKTPOH- SAPO..» 33 CUET IBIKEHUS SJICKTPOHA MEXAY sIpa-
MH COTJIACHO JJICKTPOIMHAMHUKE OOPa3yHOTCS «IHIIOJIU - AJIEKTPOMATHUTHBIC YAaCTHUIB). DTH YACTHUIBI HAXOMITCA B
JUHAMHYECKOM PaBHOBECHH C DJIEMEHTAapHBIMHU YaCTHUIIAMU OKPY’KaIoMmIeH cpelnbl GOpMUPYS «IUMOJIBHBINY» CIOH ITOo-
BEpXHOCTH. HempephIBHBIH 0OMEH 3THX YacTHI[ 00YCIOBIMBACT, B TOM YHCIIE, JABIKEHHE JJICKTPOHOB BOKPYT Spa,
TTOIJIEPKUBAsE CTPYKTYPHO - SHEPTETUIECKOE COOTBETCTBHS CHCTEMBI TIPH 3aJaHHBIX YCIOBHAX. MUKPOCTPYKTYpa «XH-
MHYECKOTO WHAWBHAA» OKAa3bIBAIOT CHJIBHOE BIHSHUE HAa (JOPMY U COCTOSTHHE «IHITOJICi», IpUIaBasi UM MYyJIbCHPYIO-
Ml XxapakTep. XapakTep ABHKeHHS JIEMEHTAPHBIX H «IYJbCHPYIOIIHUX YACTHID co3AaeT GopMy M MeXaHU3M
nepeavyu IHEPTHU MEKIY MaTepUATBHBIMH 00 beKTaMU.
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THE NATURE OF THE MOVEMENT OF ELEMENTARY
PARTICLES AND ENERGY TRANSFER FORMS
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Abstract. It is assumed that electrons and other elementary particles, found in the structure of the atom, pro-
vide various forms of energy transfer. Redistribution of elementary particles as a result of energy transfer (redistribu-
tion of the number of elementary particles in atom structure) provides formation of submicroparticles, included in the
elementary unit of the material macrostructure — “chemical individual”. Changing the structural energy state"of the
“chemical individual” under the outer influence leads to various forms of physical and chemical manifestations and
affects the formation of substances’ macrostructure.

Keywords: elementary particle, atom, nucleus, electron, alternating current.

35



ISSN 2308-4804. Science and world. 2016. Ne 9 (37). Vol. I.

Technical sciences
Texnnqeclme HayKI/I

UDC 504.06:665.6.

HYDRO-GEOLOGICAL ENVIRONMENTAL PROBLEMS
AT ACCIDENTAL SPILLS OF LIGHT CRUDE OIL PRODUCTS, TRANSPORTATION
THROUGH THE WREP (WESTERN ROUTE EXPORT PIPELINE) IN AZERBAIJAN
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Abstract. This article is devoted to hydro-geological environmental issues when accidental spills of light crude
oil products can take place while transportation through the WREP (Western Route Export Pipeline) in Azerbaijan and
determination of the mass flow of oil through the leak hole in the pipeline.

Keywords: hydrogeology, Sangachal terminal pumps, environmental problems, mass flow, oil spill, pressure
difference, subsurface geology, WREP.

In Azerbaijan, the Caspian Sea subsurface has huge undeveloped oil deposits, the total amount of more than
2.5 billion tons. Azerbaijan is becoming one of the leading oil and gas regions of the world, and the export revenue of
oil produced from these fields will make a huge, vital contribution to the economic development of the Azerbaijan Re-
public. However, for fast and efficient pace of development of offshore oil reserves, Azerbaijan is required investment,
modern methods of geological exploration production, introduction of new technologies and collaboration with experi-
enced foreign oil companies. Azerbaijan has rich experience in oil production, scientists and technologists, as well as a
high level of operating personnel. Azerbaijan, under the guidance of an outstanding political figure, President Aliyev
Ilham Heydar oglu, strictly adheres to democratic and economic reforms, provides a political and social climate to at-
tract huge cash loans in oilfield development. Day of signing the “contract of the century” agreement on September 20,
1994 is a historic one for the Republic of Azerbaijan. Development of Caspian oil reserves in partnership with a consor-
tium of oil companies ensures the future prosperity of the Azerbaijani nation.

Prospects of Azerbaijan’s oil industry in the light of the signed contract seem to be very positive and bright.
Long-term activities of foreign companies in the country will create new jobs and build new businesses. It will also
strengthen the relations of Azerbaijan with all countries. Under the agreement, Azerbaijan 30 years retains the right for
ownership of oil and gas in these deposits. The agreement contains a work program on the development of oil fields
Azeri, Chirag and deepwater portion of the deposit contains reserves estimated at 540 million tons of oil, and at last
count, drilled exploratory wells in excess of 600 million tons of oil. Compared with other types of crude oil produced in
the world, these oil fields contain light and sweet crude oil. The main horizon saturated with oil is productive Sandstone
Formation from the middle Pliocene. There is another reservoir of oil from sections lying between the Balakhani and
the underlying Nadkirmakinskoy series. The discovery and drilling of deposits accounts for the period between 1979-
1987 years.

There are three main phases of field development. The first phase, called the minimum program of compulsory
work includes evaluating the deposits and that is very important for geologists and consists of:

1. Conduct a detailed 3-dimensional seismic survey of the entire contract area; 2. Conduct drilling operations at
shooting area; 3. The drilling of three wells to confirm the evidence available; additional reserves; 4. Conducting envi-
ronmental studies; 5. The search for alternative export “early oil”; 6. The study of issues related to the construction of a
durable export pipeline.

Phase 2, called the Program extraction of early oil production involves quickly transported oil and gas and Re-
gional pipeline.

Phase 3 — a full-scale development and it is connected with the solution of the route and the construction of a
regional export pipeline, and to start oil production around 95000 ton / day. As the first phase of the minimum program
of compulsory work become important conducting environmental studies and the search for alternative export “early
o0il”, as well as exploring issues relating to the construction of a long-term export pipeline.

© Amirov F.A., Amirov E.F. / AMupos ®.A., Amupos 3.D., 2016
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The pipeline system (Western Route Export Pipeline - WREP), transporting Caspian oil on to world markets
through the Black Sea (to the city of Supsa, Georgia) and the Mediterranean Sea (to the city of Ceyhan, Turkey)
through transit pipelines, the Sangachal (Azerbaijan). Under the project, the entire pipeline has a length of 481 km in
Azerbaijan and the entire pipeline to the town of Supsa — 960 km. This pipeline transports oil from the Chirag field in
the Caspian Sea via the Sangachal terminal in Azerbaijan to the Supsa terminal in western Georgia with just under half
of the pipeline located in Georgia. WREP became fully operational in 1999, is capable of transporting up to 100,000
barrels of oil a day.

The key objectives of environmental protection are protection of water and soil, protection of flora and fauna
and protection of cultural monuments of archeology.

The key areas in terms of their sensitivity to the environment were the desert and semi-desert Gobustan, river
systems along the pipeline corridor and wetlands (especially the Kura); and Riparian forests in which many endangered
species live. For a description of the existing environment is necessary to study the climate, geology and hydrology, etc.
Particular attention should be given to the strongest possible impact on the environment. The immediate spill of crude
oil in case of damage of the pipeline near watercourses or aquifers, and on this basis to propose measures to mitigate
this risk. The route of the pipeline crosses extensive areas of alluvial fans. It also crosses the seismically active fault
zones. The route follows along the pipeline (from east to west) wide lowlands southeast of Gobustan, Shirvan Plain,
Karabagh Plain and Kura Valley and across the plains and lowlands on the north-eastern slopes of the Lesser Caucasus.
They lie between the mountains. Greater and Lesser Caucasus, which reach heights of 5047 m and 3740 m, respective-
ly.

Subsurface geology: Caucasus Mountains were formed at Alpine Himalayan orogenic processes, orogenic pe-
riod as a result of the collision of the Eurasian and African-Indian continental plates. The whole area is subject to high
tectonic activity and pipeline route passes through a seismically active zone where the force of earthquakes associated
with the structure of faults reaches 8 on the Richter scale, especially in the area between Gazi — Mahammad and Bor-
sunlu. Relatively recent (Cretaceous, Tertiary and Quaternary) sedimentary pores are divided into the different tectonic
structures near active fault zones. In a strongly folded and fractured structures in sedimentary rocks (sandstone, clay,
marl, shale and limestone) belonging to the Jurassic period there are also some intrusions of the volcanic rocks.

Surface geology. Almost all along the route, the solid geological rock is covered with alluvial sediments of var-
ious thickness. Moving of rocks mainly takes place in the eastern part of the pipeline route and consists of breccia
thickness of up to 10 meters. In these places, there are also active mud volcanoes. Alluvium covers a vast area, the pipe-
line route by Kazi — Magomed up to the border with Georgia. The alluvial plain is still built up due to the high level of
sediment precipitation, rivers submitted a watershed in the Greater and Lesser Caucasus, which are among the most
highly placed rivers in the world.

Hydrology. The need for protection of surface and groundwater from pollution is recognized as the most im-
portant issue for the pipeline route. The possible impact of floods and erosion processes of greatest concern, which must
be taken into account, in particular, at all intersections along the length of the river corridor of the pipeline.

Surface water. The section from the point of connection to the pumping station in Sangachal (Azerbaijan) to
the border with Georgia following changes can be observed, such as hydrological, climatic change and river:

1. The climate becomes extremely cold and the potential volatility decreases; 2. The average annual sediment
increases 3 times; 3. Seasonality of river flows is becoming more pronounced with one or two exceptions, there is a
trend of earlier achievements of seasonal runoff in the west (May versus June).

Along the route of the pipeline there are 210 watercourses, of which 35 crossings of large rivers, as well as the
175 intersections of the channels, waterways and drainage channels.

Kura is the largest river system in the region of the Caucasus, crossing Turkey, Georgia and Azerbaijan. Its
tributaries feed high in the mountains (at altitudes of 1,900 to 3,600 m) precipitation from the mountains of the Greater
Caucasus (1000 mm of atmospheric residue in a year come to the left bank tributaries) and the Lesser Caucasus (800
mm enters the right-bank tributaries). The level of suspended solids is high in comparison with international standards,
especially in the tributaries of the Great Caucasus. Mingechevir water reservoir not only regulates the flow of the Kura,
increasing the reliability of the water supply of irrigation systems, it also precipitates the 70 solids river flow. The aver-
age annual flow (flow) in m3 / s for the various rivers is to Girdimanchaya 7.8; Pirsagatchaya — 3.1; Agsu — 2; Goychay
— 14; Turnanchay — 17.2; Geranchay — 3; Kyurakchay — 5; Ganjachay — 5.5; Kushkarachay — 1.5; Shamhorchay — 8.8;
Dzegamchay — 7; Tauzchay — 1.

Although the smallest value of the average annual runoff, oriental systems are characterized by the highest lev-
els of peak flow (287 m3 / s at Pirsagat), which are likely to arise as a result of flooding after heavy local (local) rain.

Groundwater. In Azerbaijan, there are serious problems with water supply and water quality and groundwater
resources are of particular importance. In some places the groundwater strongly mineralized and poses a threat of corro-
sion to steel pipelines. Four regions of groundwater can be identified along the corridor of the pipeline:

1. Sangachal — Kazi — Magomed; 2. Kazi — Magomed — Yevlakh; 3. Yevlakh — Ganja; 4.Gandja — Kazah.

For the analysis an important role related with hydrological and hydraulic information for the main rivers
crossed by the pipeline is considered.

Character hydrograph represents abrupt changes depending on the days of the year. All other rivers, crossed by
the pipeline, also have a high seasonal mode, with a low runoff in December, January and February. Significant
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amounts of melt water and rainfall in late spring are beginning to raise the flow of most rivers in March, and maximum
flow achieved during the period between April and June. There is a tendency to shift the maximum flow, as we move to
the east, from May to June.

Time transfer spills in waterways. Another important issue is the propagation time of the downstream water-
courses pipeline spills productions (in the pipeline there is light crude oil). The world practice knows that serious ac-
count the environmental consequences of the oil plume is carried downstream. Here, the greatest concern is the river
Kura, Shamkir and Mingechevir reservoir. Information on the rate, allows us to determine the passage of the oil spill.

Based on the experience can be simulated amount of oil will be spilled in the event of damage to oil pipelines.
To determine the mass flow of oil through the leak hole in the pipeline we can use the formula:

Qm = Pu -Q

where P, —density of the pumped crude light oil [kg / m3] (assumed equal to 845 kg / m3).
Q - [m3/s] the volume of oil leaked through the cracks in the pipeline, it is determined by the well-known

formula of hydraulics:
0-c, A [22P
PH

Where C — coefficient of flow (=0.61)
A — The opening area
AP —The pressure difference inside and outside the pipe.

If we assume that when a small hole d = 25mm = 25-10"3m then

_md?_314-(25-10°
4

A =490,6-10°m?

for the middle hole d =50mm =50-10"m

_314-(50-10%)

A =1962,5-10"°m?

In a complete break of the pipeline d =515mm =515-10"3m

314-(515.10°°
4

2
A ) =208201-10°m?

The time required to switch off ( T) the Sangachal terminal pumps with leak detection:

For small spills 7 days =7 - 24 - 3600 s = 604800 seconds

When the average leak rate of 2 hour 30 minutes = 150 - 60 seconds = 9000 seconds

In a complete break of 5 minutes = 5 x 60 sec = 300 sec.

For small and medium-sized holes in the pipeline pressure at the leak location falls significantly as the leakage
rate is less than the design flow rate of the pipeline. In the case of a complete break with the pump running at the begin-
ning may be very large volumes of expiry, but only for a few seconds until the pressure drop at the break.

In a complete break:

Q=A-9=208201-10°m?-1,2m/s =249841-10°m?®/c =0,25m*/s
Q =845kg/m*-0,25m3 /s = 211,2kg/ s
m=17-Q,, =300sec-211,2kg/s = 63360kg = 6336ton

Obviously, especially when high runoff in the springtime, the oil slick formed in a swipe in all likelihood reach
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Mingechevir reservoir for 12-24 hours. Similarly, any oil spill in one of the right-bank tributaries of the reach of the
Kura River, less than six hours. At low flow, however, the rate of flow of water is less, which means that winter, early
spring and late fall in most of the rivers, travel time will be longer, which will give more opportunities for the adoption
of technological emergency response.

To solve problems related to oil pollution of rivers developed specialized systems for efficient oil recovery.
There are technological systems for localization of oil spills (rapid deployment of booms, made of high-strength neo-
prene, polyvinyl chloride, polyurethane, water self-refill booms, light drums, rapid deployment containers of various
designs skimmers, boats, high-speed performance and etc.). With this in mind, we can offer:

— Placement of a set of equipment for cleaning spill on every important crossing of the river and canal.

— Establish a comprehensive leak detection system, including regular inspections of oil pipelines.

Conclusions and offers:

1. To analyze the hydrology of the main rivers of Azerbaijan and the environmental problems associated with
accidental spills of transported oil.

2. To use the proposed mitigation measures for the impact on the environment.
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I'HAPOTIEOJIOTHYECKHUE MPOBJIEMbBI SKOJIOI'MH ITPH ABAP!{IFIHBIX
PA3/IMBAX IPOAYKIUH, TPAHCIHHOPTHPOBKE JIEI'KOU CbIPOU HE®THU
3AITAJTHOTI'O 9KCITIOPTHOI'O HE®TETPYBOIIPOBOJA B ASEPBAUJI’KAHE

®.A. Amupog?, D.®. AmMupos?
! IoKTOp TEXHHMUYECKUX HAYK, TPOEeccop, 2 JOKTOP Ie0I0r0-MUHEPAIOTHYECKUX HAYK, TTPO(ECCOp
! AzepOaiixanckuii rocyiapcTBeHHbIH yHuBepcuTeT HedTu U ipoMbinuienHocTH (Baky), Aszep6aiimxan
2 Uuctutyt Ieonorun Hanuonansuoit Akanemuu Hayk Asep6aiimkana, BI1, Xannu6ypron, bakunckas Beicias
Hedranas Hlkona, Yausepcuter Xasap (baky), AzepOaiimxan,
VYausepcuret Xepuota-Yarra (DnuHOypr), Bemukobpuranus (Coequaénnoe KoponeBcTBo)

Annomayusn. B 0annoii cmampe paccmampusaomes 2u0po2eoio2udeckue npooiemMvl IK0JI02UL NPU A8aputi-
HbIX pa3nueax npooyKyul, mpaHcnopmuposKe i1e2Koil Colpoll Hedmu 3anadno20 3KCHOPMHO20 Hedmempy6onpoeoda 6
Asepbaiidocane, a maxice onpedeneHue Macco8020 pacxooa ymeyku negpmu uepez omaepcmue 8 mpyoonpogooe.

Kniouesvte cnosa: cuopozeonozus, mepmunaivhvie nHacocel Caneawana, npobiemvl 3K0L02UlU, ONpedeieHue
MACcoB020 pacxooa Ymeuku, pasiue Hepmu, NOO3EMHAS 2e0]02usl, pPA3Huya O0dasieHull, 3anaoHblil IKCNOPMHLLU
Hegpmempyo0onposoo.
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IHOCTPOEHUE APXUTEKTYPbI CUCTEMBbI YIIPABJIEHUA 3HAHUAMMN
C IOMOUBIO A3bIKA MOJAEJIUPOBAHUSA ARCHIMATE

JI.B. T'anmukasn?®, H.B. Epmoaenko?
! IOKTOp TEXHMUYECKUX HAYK, HOLEHT, 2 CTyAEHT
HoBocubupckuii TocyaapCTBeHHBI YHUBEPCUTET S KOHOMUKH U YIpaBieHus, Poccust

Annomayusn. B cmamoe paccmompen no0Xo0 K noCMpoeHuio apxumekmypbl CUCHEMbl YAPAGIEHUsL SHAHUSMU
¢ ucnonvzoeanuem ssvika mooerupoganus ArchiMate. Ompasicena pois u 060CHOBAHA HEOOXOOUMOCMb PA3PAOOMKU
cucmemsl YnpasieHust SHAHUAMU HA NPOMbIULIEHHOM npeonpusmuu. Onucan mMemoo u aicopumm nocmpoeHus apxu-
mexkmypul ¢ nomouvio cneyuanuzuposannozo CASE-cpedcmea Archi. Paccmompena xonyenyus nocmpoenusi apxu-
MEKMYPbl CUCTEMbL, COOEPICAUAs ONUCAHUE CAeOYIOWUX YPOBHEN: YPOBEeHb MOMUBAYUL, YPOBEeHb OU3HeCd, YPo6eHb
NPUNONHCEHUT, YPOBEHb UHPPACMPYKIMYDYL.

Knroueevie cnoea: cucmema ynpagneHus sSHAHUAMU, ApXUmMexKmypa, a3vik mooeauposanus ArchiMate.

Beenenne

YnpasneHne 3HaHUAMH SBISICTCS] BAXKHBIM aCIIEKTOM XH3HECIIOCOOHOCTH M SKOHOMUYECKON ITePCHEKTHBHOCTH
npeanpusatusi. PaspaboTka n BHeapeHne cuctemsl ynpasieHus 3HaHusMH (CY3) — ogHO M3 Hamboiiee aKTyallbHBIX
HalpaBJICHUH JesITeIbHOCTH NPOU3BOACTBEHHBIX M IMPOEKTHBIX OpraHu3aluil. B yclOBHSIX BBICOKOI KOHKYpEeHLIUH
MPEINpUATHAM HEOOXOIMMO BHEAPSATh HOBbIE TEXHOJIOTHH, IPUHUMATh HHHOBAI[MOHHBIE PELICHHUs 110 BOIIPOCaM opra-
HU3aIMH IPOHU3BOJICTBA, COBEPIICHCTBOBATHCS, UCKATh HOBBIE MOJXO/IBI M METOJIbI PELICHHUS IIPOU3BOCTBEHHBIX 3a/1au.

AxtyansHOCTh BHeipeHust CY3 Ha IPOMBIIIICHHBIX NPEANPUSITHIX 00yCIOBIeHa HEOOXOAUMOCTBIO CTPYKTY-
puzanuu ¥ GopMaau3aliy 3HAHUH, UX W3BJCYCHUs, O0yUeHHs TepCOHaNa B LENSX MOBBILIEHUS () (EKTUBHOCTH MPO-
H3BOJICTBEHHBIX MIPOIIECCOB.

B npowmsinienHoit cdepe B HacTOsIIEEe BpeMsI JaHHOE HAIPABICHHE MEHEE PAa3BUTO B CHITY CIICIYIOLIUX OCO-
OeHHOCTEeH:

® CIIO)XHOCTh TEXHOJIOTHYECKHX ITPOIIECCOB;

e HEoOXOIMMOCTB YIpaBJICHHUS N3MEHEHNSIMH IIPON3BOICTBEHHBIX ITAPAMETPOB;

e HEOOXOIMMOCTh PALMOHATIBHOW OPraHW3ALMK TPYJa Pa3IMYHBIX KaTETOPHH MEepcoHama, padoTaiomuX
Ha OOJIBIINX NPOU3BOJICTBEHHBIX IIOIIAJISX.

Bce 310 TpeOyeT npuMeHeHHs CHeHaIbHBIX METOI0B M CPEICTB MIPOSKTUPOBaHuUS  pa3padboTku CY3 [1].

CY3 mpennpusaTHs BKIIOYAeT CHCTEMbl KOMMYHHKAIIUH, TOMCKOBBIE CHCTEMBI, CHCTEMBI pacChbUIKH, E-
Learning, Online koHCyJbTalMK U 1p. B 1aHHOM ciiydyae OHU pacCMaTpPHBAIOTCS KaK OT/AENbHbIE HHTETPUPyEeMble TIPH-
JIO)KEHHS, KOTOPbIE HE HY)KJAI0TCsl B IOAPOOHOM OIMCAHHUU U JACTaTH3aLUH.

ITpu pa3paboTke OBUTH BBIACICHBI M PACCMOTPEHBI CIEAYIOIMHNE TTOACUCTEMBI: «JlobaBieHne 3HaHm», «3B1e-
YeHre 3HaHu» 1 «OOHapYKeHNE HOBBIX 3HAHUI.

MeToa MOCTPOEHNS APXUTEKTYPHI

BONBIIMHCTBO CHCTEM CIOXKHO MPEACTaBUTh B BHJE KaKOW-THO0 €MHOM MOJIENH, UX HE00X0IUMO paccMaTpu-
BaTh C pa3HBIX TOYEK 3PEHUS M Ha Pa3HBIX YPOBH:X [4]. OTa 0COOEHHOCTH 00yCIOBIICHAa HATMYHUEM OONBIIOro oobemMa
nHpopmanum, KoTopasi BiedeT 3a co00i MHOrO(aKTOPHBIE 3aBUCUMOCTH MEX/Y Pa3IMYHBIMU dJIEMEHTAMU U 00beKTa-
Mmu [2]. IToaTomMy B mporiecce UCClIeZOBaHHs ObIIO MPHHATO PEIIeHHe O MOCTPOCHUH apXUTeKTypbl CY3 ¢ ncnoiap3oBa-
HHUEM sI3bIKa MojenupoBanust ArchiMate, OTJIMUNTENBHON YepTOil KOTOPOTO SBISETCS BO3MOXKHOCTD IIOCTPOSHHUSI MHO-
TOYPOBHEBOW apXHUTEKTYpHI ¢ oMomIbio crenmanmupoBanHoro CASE-cpenctea Archi. Cormacuo craamapty TOGAF
(TheOpenGroupArchitecturalFramework) apxurekrypa ArchiMate npearnosiaraeT B3aMMOCBS3U MEXIy pa3IHYHBIMH
JJIEMEHTaMU CIEeAYIOIUX ypoBHEH [5]:

® ypOBEHb MOTHUBAIIUIA;

e OW3HEC-ypPOBEHB;

®  YPOBEHb IIPUIOKECHUH;

® ypOBEHb HHPPACTPYKTYPHIL.

Kaxmpril ypoBeHb OTpakaeT pa3iWYHbIC acIeKThl MPOeKTHPOoBaHUs cucteMsl [3]. Ilpn 3ToM M3MeHeHus, Ipo-
HCXOJAIINE HAa OJHOM YPOBHE, IOCIIEAOBATEIIFHO OTPAKAIOTCS M HA APYTrUX. JJaHHAs B3aMMOCBSI3b OKA3hIBAET 3aBHCH-
MOCTh MEXIY Pa3HBIMH 3JIEMEHTaMH KaKJI0T0 M3 YPOBHEW M MX 3HAYMMOCTH JJIs1 00ecreueHns eTOCTHOCTH U JJOCTO-
BEPHOCTH JAHHBIX.

AJITOPUTM NOCTPOCHUS APXUTEKTYPbI
Anroput™ moctpoeHus apXxuTekTypsl CY3 HMpOMBIIUIEHHOTO MPEIIPUATHS COCTOUT M3 CIEAYIOMINX 3TaIlOB.

© Tanuukas JI.B., Epmonenko H.B. / Galitskaya L.V., Yermolenko N.V., 2016
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Ha sramne cbopa u aHanu3a TpeOOBaHUH OCYLIECTBIISIETCSI IOCTPOCHNUE MOJICNIM OM3HEC-MOTHBALMH (YPOBEHb MOTHBA-
i), HaunMHas C BBIABICHUS 3aMHTEPECOBAHHBIX CTOPOH. /Iy KaXkA0H U3 HUX MOCIIEeN0BATEIbHO ONPENENIOTCS: ey,
OLIEHKH (METPHKH), Biusitonne (Gakropsl, npuHuMb! (coorBercTBre cTanaapram u ['OCTam P®d), tpeboBanus (GpyHK-
LHOoHaJbHbIe M HeyHKuMoHanbHbIe TpeboBanus k MC), orpannuenus (kaaposeie, ¢puHancosele, U T-orpannuenus) u
OTHOILEHUS MEXY HUMH.

Ha Bropom atamne onpeaensercs, Kak IpeanpUsITHe CMOXKET JOCTUYb ITHX LIeJIel U OCYIIECTBISIETCS epexos K
MIOCTPOCHUIO apXHUTEKTYpHl OW3HEC-ypoBHS. /laHHAs MOAENHh CONEPXKUT ONHCaHWE OW3HEC-TPOLECCOB, (PYHKITHHA, HC-
TIOJTHHUTENIEeH, HHTep(EeHCcoB, a TakKe JOKYMEHTOB, UCIIOJIE3YEMBIX B TIPOIIECCE YIPABICHUS 3HAHUAMHU.

Ha crnemyrommem sTarme oCyIIECTBIISIETCS IEPEeXo]] K MOCTPOCHHUIO YPOBHS IPHIIOKEHHH, HA KOTOPOM OTOOpa-
KAIOTCS Pa3IMYHble KOMIIOHEHTHI, 00eCIIeYNBAIONINe BRITIOTHEHHE (GYHKIMK On3Hec-ypoBHS. B 3aBHCHMOCTH OT THIIA
WHPOPMALIUU IPUMEHSIOTCS pa3IMYHbIe TEXHOJIOTHH 00paboTki. Ha Momenn ykaspiBaeTcs, Kakoi (HyHKIIMOHAI JOJDK-
HBI BBHITIOJHATH Pa3iIYHBIE TOJCUCTEMBI, KAK OHH B3aUMOICHCTBYIOT MEXIy c000i, ¢ KaKMM MPOIIECCOM CBS3aHBI, U
KaK ¢ HUIMHU B3aUMOJICHCTBYIOT COTPYAHUKH.

Janee HaumHaeTCs 3Tall IIOCTPOEHUS YPOBHSI MH(PACTPYKTYpPBI, KOTOPBIA COJAEPKUT BIIEMEHTHI, OTOOpaKaroLINe
obopynoBanue, HeoOxoqumoe it (pyHkuronuposanus CY3. Ha 3Toif craauy MoaenupyroT B3auMOCHCTBUE annapaTHBIX
cpencts (cepBepa, [1K, MapmipyTu3aTopsl), MPOrpaMMHOro oOecreueHus (OnepaoHHbie ciucTeMbl, iathopmel, CYB/] u
T.11.), & TAKKE TPOrPAMMHBIX POAYKTOB (CKPHIITHI, HCXOJHBIC HIIH UCTIONHSACMbIC (aiiiibl, Tabmuibl b1, daiiner Mozeneit) u
ceTeld, yepe3 KOTOpbIe OCYIIECTBIISIETCSl OOMEH JaHHBIMH, 00ECTICYHBasi TEM CAMBIM TIOJIHYIO UCTIOJTHAEMYIO CPeLy.

| BUsHec-ypoBeHb |
MpuoGpeteHne A OpraHnsauna xpaHeHnA A PacnpoctpaHenne A
3HaHWIA 3HaHUIA 3HaHMWA
=
| YpoBeHb NPUACKEHWIA - | _
Cucrema ynpasneHma sHaHuamm (CY3)
Mopgcncrema MNogcucrema MNopgcncrema
=MzBnedeHne sHaHNA= «0BHapy»eHne HOBbIX «/lo6aBneHMe 3HaHWA=
3HaHWA»
3] i Z
| YpoBeHb NHPPACTPYKTYPbI o I:
Cepeep 6as gaHHbIX = Beb6-cepeep N ®@ain-cepeep
MS SQL Server & 3anpocut na € ns @ 3anpoct: na ¢ MS Windows &
— o6paboTky — —| oBpaboTky — Server
BaHHBIX BAHHLIX
Tabauybl B4, Ill WcxogHble Katanor
daiine daiinos
Ethernet &5

Puc. 1. Obwasn apxumexmypa CY3 (mpexypoenesas)

[Tpu mocTpoeHNH apXUTEKTYpPhl UCTIONB3YIOTCS CIEAYIONME BUABI OTHOIIEHWH: acCOLMAIUs, arperamnus, pea-
JU3alus, BIMsIHAE, JOCTYI U UCTIONb30BaHue [5].

JIJIs eIOCTHOTO BOCHPHUSATHS MPH pa3paboTKe OCHOBHON KOHIICHIIMH CTPOUTCS 000OIICHHAS apXHTEKTypa —
TpPeXypOBHEBasi MOJIEIb (PUCYHOK 1), 0ToOpakaromasi OCHOBHEIE 3JICMEHTHI U CBS3H MEXIy HUMU. Jlanee oCcymiecTBIsi-
€TCsl IeTAIM3UPOBAHHOE MOCTPOCHHUE MOJIETIEH KaKI0r0 YPOBHSIL.

BnocnencrBun mozaenb cBsizbiBaeTcs ¢ auarpammoil kinaccoB UML unu ¢ ORM. TlosiBasieTcs: BO3MOXKHOCTh
TeHepaluu KoJa Ha BRIOpaHHOM si3bIKe («C ++», «Javay) u reHepanun tadmui, noanepxusaromux SQL Server.

3akaioyeHue

IToctpoenne CY3 i NpOMBILUIEHHOTO NPEANPUSATHS SIBISETCS AJIUTENIBbHBIM U TPYJOEMKHM IPOLIECCOM.
Heobxonumo ydecTh MOTPEOHOCTH 3aWHTEPECOBAHHBIX JIMIl, MHOTO(AKTOPHBIC 3aBUCHMOCTH MEXIY JIEMEHTaMH, C
YYETOM CHenru(UKA IPOU3BOJICTBA, U IIOCTOSHHO U3MCHSIFOIIUECS YCIOBHS (PYHKIIMOHUPOBaHUs. [10CTpOCHNE apXUTEK-
TYypBI C TIOMOLIBIO sI3bIKa MojenupoBanus ArchiMate maeT BO3MOXHOCTH CIICIIHATUCTAM T'OBOPUTH COTJIACOBAHO O
cTpykType u hopme paszpabareiBacmoit CY3. [TozBoisieT pykoBoICTBY U coTpyaHukaMm UT-oTnena paspadborats HanOO-
Jiee yAOOHBIN I TOJB30BaTeNEH CIoco0 opraHu3anuu paboThl. B Xome MOg00HOTO MOIEIUPOBAaHHS MOTYT OOHApY-
KHUTHCS Pa3IMIHBIC POOJIEMBI MM HA000pOT THOKHE pPEIIeHHs], TO3BOJISIONINE OPTaHN30BaTh IEATEIFHOCTH 0 pa3pa-
6otke CY3 MakcuManbHO 3¢ (HEeKTHBHO.
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CONSTRUCTING ARCHITECTURE OF KNOWLEDGE MANAGEMENT
SYSTEM BY MEANS OF ARCHIMATE MODELING LANGUAGE

L.V. Galitskaya?, N.V. Yermolenko?
! Doctor of Technical Sciences, Associate Professor, 2 Student
Novosibirsk State University of Economics and Management, Russia

Abstract. The article considers an approach to construction of architecture of knowledge management system
using ArchiMate modeling language. The role and necessity of developing knowledge management system at an indus-
trial facility are proved. The method and algorithm for architecture construction using specialized Archi CASE-tool are
described. The construction concept of system architecture, including description of the following levels: motivation

level, business level, application level, infrastructure level is considered.
Keywords: knowledge management system, architecture, ArchiMate modeling language.
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TO THE QUANTIFYING OF INTERNAL FORCES IN ROD ELEMENTS
OF THE MONOLITHIC FRAME BUILDING WITH MASONRY INFILL WALLS

E. Mikerego, Postgraduate Student
Department of Structural Engineering,
People’s Friendship University of Russia (Moscow), Russia

Abstract. This article presents the results of a numerical study of the influence of masonry infill walls from lo-
cal materials in republic of Burundi on the redistribution of internal forces in the rod elements of a monolithic frame
building. Based on these results, it is proposed an approach to the quantifying of internal forces in the rod elements of a
monolithic frame building with masonry infill walls.

Keywords: monolithic frame building, masonry infill walls, rod elements, internal forces, correction factors.

Introduction. In republic of Burundi, when designing the monolithic frame buildings, the influence of the ma-
sonry infill walls is not taken into account. At the same time, available in the literature’ sources, experimental and nu-
merical studies confirm the influence of the masonry infill walls. Researches evidence that the masonry infill walls lead
to the redistribution of internal forces in the structural elements of the monolithic frame building [1-3].

However, despite the sufficient number of publications on the influence of masonry infill walls, the lack of ap-
proaches to the quantifying internal forces in rod elements was noticed, when designing the monolithic frame buildings
with masonry infill walls.

Due to that, in this article, a numerical assessment of the influence of masonry infill walls from local materials
in republic of Burundi was conducted, with the goal to propose an approach for quantifying the internal forces in rod
elements of a monolithic frame building with masonry infill walls.

Investigated subject and methodology. The studied building was a monolithic frame building with masonry in-
fill walls (figure 1, figure 2). Its base was taken as a rocky ground. The variants of finite-elements (FE) models for as-
sessment were set up in “LIRA-CAD 2013 R4”. During the modeling, the elastic moduli of reinforced concrete ele-
ments were reduced appointed to the recommendations given in «SP 52-103-2007» [5]. Columns and beams were mod-
eled by spatial rod elements (FE-10). Slabs were modeled by «shell-elements» (FE-44).

Masonry infill walls were modeled as «beam-walls» (FE-27). The elastic moduli of masonry infill walls were
taken from the results of a conducted experimental and theoretical research of mechanical characteristics of masonry
walls from local (bricks) materials used in republic of Burundi. Their elastic moduli were appointed as recommended in
«SP 15.13330.2012» [4]. The contact between the concrete elements with masonry infill walls were modeled by articu-
lated contacts.

10 608

3 A0MX 9

a)

Fig. 1. Design view (a) and overall dimensions (b) of the studied structural system with masonry infill walls

© Mikerego E. / Mukepero 3., 2016
43



ISSN 2308-4804. Science and world. 2016. Ne 9 (37). Vol. I.

Fig. 2. Location of masonry infill walls on a typical-floor of the studied monolithic frame building

Variants of 3D FE models for the assessment

For (1) the first variant a 3D FE model without masonry infill walls was created. In this model masonry infill
walls were replaced by their own dead load. This load was applied on beams. This model corresponded to the model used
in republic of Burundi, when designing monolithic frame buildings with masonry infill walls. With this model, internal
forces (longitudinal forces and bending moments) were determined in one case without regard to wind load, and in another
case, with wind load (speed’ wind equal to 25 m/s) acting perpendicularly to the longitudinal side of the building.

For (2) the second variant a 3D FE model with masonry infill walls on all floors was created. With this model,
internal forces (longitudinal forces and bending moments) were determined in one case without regard to wind load and
otherwise taking into account the wind load.

In (3) the third variant a spatial FE model without masonry infill walls on the ground floor was created. This
model was characterizing the probable case, leading to the failure of masonry walls on the ground floor. With this mod-
el, internal forces were determined without the wind load.

In calculations based on the (2) second and the (3) third variants of 3D FE models, were variated elastic moduli (Eq)
corresponding respectively to the calculated limit compressive strength (fq;) equal to (1,0MPa; 2,0MPa and 3,0MPa).

fd :O’S'fk 1)

where fix — compressive resistance of masonry determined by experimental-theoretical way.

In this assessment, the reliability of the numerical 3D FE model for investigated monolithic building with ma-
sonry infill walls was approved [6].

The internal forces were identified as follows: N(fq,0) — longitudinal forces determined excluding the influence
of masonry infill walls; N(fy;) — longitudinal forces determined taking into account the influence of masonry infill
walls; M(fq0) — bending moments determined excluding the influence of masonry infill walls; M(fq;) — bending mo-
ments determined taking into account the influence of masonry infill walls.

Results and discussion. This assessment showed that the numerical research allows to quantify longitudinal in-
ternal forces arising in rod-elements, as a result of the compliance of the interface between rod elements of a monolithic
frame building. The results (figure 3) showed that the masonry infill walls increase significantly the internal forces aris-
ing in rod-elements. The values of the tensile forces in the beams of lower-floors increased and took the maximum val-
ues in the beams of middle-floors. Then they decreased in the beams of upper-floors. And due to the spatial work of the
structural system, in the beams of the last-floor compressive longitudinal forces arose.

18 19 1.3
~8 ,—i“’ 318 ~o |~ 12 T
31 - e 17 ERR.a
Z S w - z 16 :Z : 9t Floor
~4 1#Floor 34 |12 15 5®Floor | = . =
3 oo (2 309
Z1 13 Z 08

1.0 2.0 3.0 1.0 20 3.0 1.0 2.0 3.0

fs, MPa f;, MPa fs, MPa

T o= _ .
Variant without masonry walls on the 1 floor
n

Variant with masonrv walls on all floors

Fig. 3. Variation of longitudinal forces in the beams
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The results showed that masonry infill walls lead to the reduction of span and support bending moments. In the
case of masonry’ failure on the ground floor, the span bending moments in the beams remained reduced, while the sup-
port bending moments increased (figure 4).

| 1.6
0.9 14&-—___,&___
~ 08 . e et A |=212 T
«F 0.7 & < 1
2 0.6 a. for span bending moments E 0.8 b. for support bending moments
~ 0.5 "5 0.6
5 5
= 04 s 04 6 o o
0.3 ¢ <> <o 0.2
0.2 0
1.0 2.0 3.0 1.0 2.0 3.0
fa. MPa fs, MPa

Variant without masonry walls on the 1* floor

Variant with masonrv walls on all floors

Fig. 4. Variation of bending moments in the beams

As the results showed, masonry infill walls may raise or reduce the internal longitudinal forces in columns.
This depends on their location (on the plan and at the level) in the structural system of a monolithic frame building. It
may also depend on the compressive strength of the masonry infill walls. In the case of masonry’ failure on the ground
floor, it was established a decrease of longitudinal forces in the «non-corners» columns, and an increase of the longitu-
dinal forces in the «corners» columns (figure 5). This was the result of the spatial work of the studied structure. Such
particularity of the redistribution of longitudinal forces in columns was observed over the height of the structure.

5.00 =——K1 =—O0—K2 1.40

4.60 =t=—K3 =—4=—K4 2) b)

470 —=—K5 —0—KG6 1.30 o O =
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N(fy0) / N(f;,)

g'fg o7 —%—K4 —m—K5 —O0—KG6
2.2 Z 0.90 T
1.80 0.80 = —
1.40 :
1.00 0.70
1.0 2.0 3.0 1.0 2.0 3.0
fs, MPa fs, MPa

Fig. 5. Variation of longitudinal forces in the columns:
a) for the model with masonry on all floors; b) for the model without masonry on the ground floor

Due to the influence of masonry infill walls, the results showed a decrease (up to 5.89 times) of bending mo-
ments from the wind load, in the columns of the ground-floor. It was too established that the masonry’ failure on the
ground floor led to a value of bending moments, exceeding the values of bending moments from the wind load in exter-
nal columns of the monolithic frame building.

The results revealed that the masonry’ failure on the ground floor is the worst case, leading to the maximum
values of internal forces arising in rod elements of the structural system of a monolithic frame building.

Based on this case, were determined the maximum values of the “correction factors” that allow to quantify the
internal forces in the rod elements of a monolithic frame building with masonry infill walls, using the formulas (2) and
(3) respectively for determining the longitudinal forces and bending moments.

N(fq i) =n(fy j)-N(fq o) )
M(fq i) =n(fy j)-M(fq o) 3)
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For the studied structure, established “correction factors” are given below on figures (figure 6; figure 7 and
figure 8).

9
1.4 u(fy) =1,4-0,055%, ) g n(f)=158f+370 P
7 2
= | 9M() 4 aN(-)
_ =3
0.8 n(fe) =0.034+07067 | = yp) = 0,04+ 1,09
¥ ] © = a
0.6 0
1.0 2.0 3.0 1.0 2.0 3.0
fd, MPa fd, MPa

Fig. 6. Correction factors for bending moments (a) and for the longitudinal forces (b) in the beams
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Fig. 7. Correction factors for longitudinal forces in “non-corner” columns (a) and for “corner” columns (b)
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Fig. 8. Correction factors for the bending moments in the columns

Conclusions. Based on received results, we can formulate the following conclusions:

1. The quantitative data reflecting the influence of the masonry infill walls on the work of a monolithic frame
building was established.

2. The necessity to consider the masonry’ failure on a given floor as the worst case leading to the maximum
values of the internal forces in their rod elements was established.

3. The particularities of the redistribution of internal forces in the rod elements of a monolithic frame building
with masonry infill walls were established.

4. An approach to the quantifying of internal forces in the rod elements of the structural system of a monolithic
frame building with masonry infill walls was proposed.
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Mamepuan nocmynun  pedakyuro 15.08.16.

K IOAXOY OLEHKH BHYTPEHHUX YCHJIWHI B CTEPKHEBBIX DJIEMEHTAX
MOHOJIMTHOI'O KAPKACHOI'O 3JAHUS C KUPIIMYHBIMU CTEHAMMU 3AIIOJIHEHUA

J. Mukepero, acnupaHt
Kadenpa cTpoutensHbIX KOHCTPYKIIMH M COOPYKECHHUMH,
Poccuiickuii yausepcuret npyx0s1 Haposos (Mocksa), Poccus

Annomayus. B smoii cmamve npugedenvl pe3ynbmamul YUCTEHHO20 UCCIe008AHUSA BIUAHUSA KUPNUYHBIX CEH
U3 MECMHbIX Mamepuanog pecnyoauxu bypynou na nepepacnpeoenenue GHYMPEeHHUX YCUIUT 8 CIMEPICHEBbIX dNeMeH-
max MOHONUMHO20 KapKacHoeo 30anus. Ha ocnosanuu smux pe3ynomamog npeonoxtceH NpubaudceHmvlil no0xoo K
OYEeHKe GHYMPEHHUX YCUNUL 8 CIEPAHCHEBLIX JJIeMEHMAX MOHOIUMHO20 KAPKACHO20 30AHUS ¢ KUPNUYHbIMU CMEHAMU
3aNOJHEeHUs.

Knroueewie cnoea: mononumuoe Kapkachoe 30aHue, KUpNUYHbLE CIeHbl 3aN0JHeHUs, CMEPI’CHesble dlIeMeHbl,
BHYMPEHHUe YCUnUs, KoppeKmupyloujue Kospuyuenmol.

47



ISSN 2308-4804. Science and world. 2016. Ne 9 (37). Vol. |

YK 622.276.53.001.24

CHUCTEMHBIN MOAXO0/ K MPOEKTUPOBAHUIO
U AHAJIM3Y PA3PABOTKH HE®TSHBIX MECTOPOXIEHUI

A.T. oceuu’, O.B. Caenko?, B.W. lpanopmuxos®
! KaHAUJAT TEXHUYECKMX HAYK, JOLEHT, HAYYHbIH KOHCY/IbTAHT,
2 3aMecTUTENb AUPEKTOPA 110 HAayKe, S PyKOBOAUTENb JelapTaMeHTa 100bH HedyTH 1 rasa
1 AO «HUIIMHepreras» (Mocksa), Poccus, 22 AO «HUITHHedreras» (Axray), Kazaxcran

Annomayusn. Hzeecmunas 6 CUCEMHOM AHAU3E NPUHYUNUATHASL CXEMA 63AUMOOCUCMEUsT YNPABNAeMOl U
VApABNAowel CUCeM U3L0JCEHA 8 PAMKAX 3A0ay, MPAOUYUOHHO PEUUAeMbIX 8 NPoyecce NPOeKmMUpOBaHUs U AHAIU3d
Paspabomku HepmsHbIX 3anedicell.

Knrwouesvie cnosa: cucmemmvlii ananus, peanbuwvlii 00vbeKm paspabomky u e2o Mooeib, YRpAIsiowds U ynpas-
JisleMble NOOCUCmembl, 00PAMHASL CB53b.

B pamkax MeTOIOB U MIPHUHITUIIOB CHCTEMHOTO aHanm3a [3, 4] mpomecc pa3padoTKu HEPTIHBIX MECTOPOKICHHIHA
MOET OBITH TIPEICTABJICH YCIOBHO 3aMKHYTON CHCTEMOM B3amMozeicTBHs nByX mozacucteM A (ynpaensemoii) u B
(vnpasnsioweii) ¢ odpartHoii cBs3pi0 OC (prCyHOK 1).

Ynpasisiemasi HocucTeMa — peanbhblil 00beKm pazpadomku (TIACT, 3aJI€Kb, IKCIUTyaTallMOHHBII OOBEKT,
MECTOPOXK/CHHUE), KOTOPBIH XapaKTepU3yeTcst TOH WIN WHOH COBOKYITHOCTBIO JINTOJIOTMYECKUX (Z1), EMKOCTHBIX (Z2) M
(bUITHTPALIMOHHBIX (Z3) CBOMCTB; BUOM ILJIACTOBOU 3HEpruu (Z4) ¥ Tak ganee (..., Zj).

Yupasasiomasi noJacucreMa npesicTaBieHa cepueil mpoekTtHbix gokymentoB (C, D, E ... Ha pucyHke 1), B
KOTOpLIX Ha 6a3e Moodeu peansnozo odvexma paspadomru A*! onpenensercs cucmema paspabomxu, BKIIOUAIONAs B
celst: onucanue cnoco6o8 ynpaenenuss (X1u Xz, X3, X4 ... Xj — YHUCJIO CKBKHH M TOPSIOK BBOJA MX B IKCIUTyaTaIUIO, TEX-
HOJIOTUYECKHH PEXUM, 00BEM 3aKaykKu pabouero areHra W T.1.), 00ecneyusarouux noIyyeHue npoeKmHuovix 00vEmMos
006biuu acudkux (Y1) u 2azoobpasueix (Y2") yere600opodos u NAAHUPYEMO20 KOHEUHO20 KodpPuyuenma negpmeomoa-

yu (Yi") npu useecmubvlx, ¢ Mol unu UHOU MOYHOCBIO, SHAUCHUSX 71, ..., Zi 2.
Takum 00pa3oM, IPOEKTHHIN TOKYMEHT COISPKHUT OMMMUCAHKUE HE TOJIBKO CIOCOOOB yIpaBIeHUS (X1, ..., Xi), HO H
0KHJaEMBIE 3HAYEHHS BBIXOMHBIX MepeMeHHBIX (Y17, ..., Yi').

OCHOBHOE COJICpPIKaHHE MOOenU peanbHo20 00bekma pa3pabomky HAXOTUTCS B TOCTOSHHON IuUHamuKe. B
HavdaJIbHOM CTaJuM Mpolecca N3BICYeHUs (GIIONI0B €€ MOJKHO OTHECTH (B TEPMUHAX CUCTEMHOTO aHanu3a [4]) K «uép-
HOMY AWUKY», & HA 3aBEPLIAIOIIEH CTaTUN — K «OTYNPOPAUHOMY»°.

[TocTeneHHBIM MEPEXOOM OT «UEPHOTO» K «IIOIYMPO3PAYHOMY» SIIUKY W OOBSCHSETCS YIOMSHYTas BBIIIE
cepus TIPOEKTHBIX JIOKYMEHTOB, BKJIIOUAIOIIAst B ce0s, Kak ITPaBuIlo, M MPOEKT 10pa3paboTku®.

ls«p

A

x1

X{
X

LB(P

B AR Rt
Z-MPOP @', ..2®) [S—————7 -

@H@mfmﬁ.ﬁ?’i&

MpoeKTHbIE AOKYMEHTBI:
C¥ (x1, ..., x) w OP(yI", ., y)| €

|

ABTOPCKHE HA/L30DbI M BHANN3bI COCTOR- oc

uma paspaboren (,L,'=~\1, T ~\|’) ==PPB

Puc. 1. Cxema e3aumooeticmeusi ynpasisiemoti (A) u ynpasnsioweti (B) cucmen®: Z (24, ..., Zi) — napamempbl peanviozo 06vexma paspabomiu
(POP); Y (Y, ..., ¥i) — paxmuueckue noxasamen pazpabomiu; MPOP — modens peanvtiozo 00vexma paspabomxu u eé napamempul 21, ..., Zi-;
npoexmmvle QOKyMeHmbl, cooepacaugue cnocoowt ynpaenenus (CY) u oscudaemvie pesyromamut (OP); C, D, E...— coomsememeento npoexm
NPOBHOIL IKCHTLamayuiLl, MEXHONOSUYECKAsl CXeMa, NPOeKm paspabdomKy u mak ddjiee; amopckue HA030pbl U AHAIU3bL COCIOSIHUSL 00beKma
paspabomiu, codepaicauyiie pe3yibmamsl conocmaenenus npoekma u gpaxma (Y1~ y), (...) , (i~ Yi') u pexomendyemoe pezymupyiousee
6o30eticmeue (PPB); X (X, ..., Xi) — nepemennwvle ynpasnsrowue napamempol;, OC — o6pamHuas céase;, BM — enewrue paxmopol

© ToceBuy A.T'., Caenko O.B., IIpanopuukos B.1. / Posevich A.G., Sayenko O.B., Praporshchikov V.1., 2016
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Heo0xoaumMocTh B M3MEHEHHH CIIOKHMBLICHCS K TOMY M MHOMY BPEMEHH MOJIENIM PEeaJbHOI0 00BEKTa pas3pa-
OOTKM YCTaHaBJIMBAETCA MYTEM COMOCTABJIEHMS POEKTHBIX M (PaKTHUECKMX MOKaszaTesel paspaborku®, To ecTh B3am-
MOJICUCTBHS yripaBisieMol (A) u ynpasistoweit (B) cuctem (pucyHok 1). DTo B3anMoaeHCcTBUE HAXOIUT CBOE OTpaxe-
HHE B cucTeMe BXOIHBIX X (BCce MOKa3aTenu peaiM3yeMoil CUCTEMBI Pa3pabOTKH X1, ..., Xi) U BBIXOJHBIX IEPEMEHHBIX Y
(pakTrueckue mokazaTenu pazpabOTKH Y1, ..., Yi U HOBBIX JaHHBIX O Z1, ..., Zi, IOJY4€HHBIX 10 pe3yJbTaTaM UCCieo-
BaHW{ BHOBb BBOJWMBIX CKBaXHWH). [Ipn Hammumm pacxoxaeHuil Mexxay X U Y ¥ yCTaHOBICHUS UX NPUYUH, B CyLIe-
CTBYIOIIYIO MOJIETh 00BbEKTA (APAMETPHI Z1', ..., Zi ) BHOCATCS COOTBETCTBYIONINE KOPPEKTHBBI, KOTOPHIE, B OIHUX
CITy4asix, KIaLyTCsl B OCHOBY pe2yaupyiouezo 8030eicmeis, no3goaioweco 8epuyms 006vekm papabomku na npedic-
HIOI0 NPOEKMHYIO MPACKMOPUIO; 6 OPY2UX — CIYHCAM OCHOBOT OIS 060CHOBAHUS HOBOU NPOEKMHOU MpPaeKmopuu’ .

BsanmopeticTBue ynpasisiemoit (4) u ymnpasistomeit (B) cucrem obecrieunBaeTcs HATHYHUEM 00paTHOH CBS3H
(OC na pucyske 1), a 0 KauecTBe yIpaBJICHUS (TO €CTh pa3pabOTKK) CY/IST MO HAOIIOJaeMBIM OTKIIOHCHHUSIM MEXIY Y1
uYyi, ..., YiHuYi, KOTOPBIE 3aBUCAT OT TOTO, HACKOJIBKO A = A* 1, 9TO TakKe CYNIECTBEHHO, TPABUILHOCTH BHIOPAHHO-
ro crioco0a yrpaBieH!s 00beKTOM A.

B 04eHb KpaTKOM H3JIOKEHHHU TPHUBEIEM cofiepkanne cucteM BXOAHBIX (X), BbxoAHBIX (Y) M BHYTpeHHHUX (Z)
MepeMeHHbIX, a Takke Tunax cessei Y=S(X), Y*=S(X,Z), H= F(Yn, Yk, ..., Yi), KOTOpbIe OOBIYHO HUCMOIB3YIOTCS TPH
MIPOEKTUPOBAHHUH M aHAJIM3€E COCTOSIHUS pa3pabOTKU TOTO MM MHOTO 00beKTa J0ObIYH HedTH.

Y: dbakTHyeckue nepeMeHHbIe, TO €CTh MOJIYYEHHBIC TI0 pe3ysbTaraM 3aMepa JIeOUThl CKBaXXUH MO He(TH
BOJIE (s M MOMYTHOMY rasy (.,; IUIaCTOBOE JaBlieHUe P, AaBieHWe Ha ycThe Py, 1 3a00€ NOOBIBAIOLIMX CKBaXUH P,
NPUEMHUCTOCTh BOJOHATHETATENILHBIX CKBAXKHUH ;¢ U JaBJICHHE HAa HX 3a00¢ P,,; 00pa3isl KOJUIEKTOpa (KepH), U3BIe-
4EHHOTO Ha MTOBEPXHOCTh, 0TOOpaHHbIE IPOOBI HeTH, BOIBI, OMYTHOTO T'a3a, pe3ynbTaTsl ruapoanHaMudeckux (I'IN)
u reopmnyecknx (I'MC) nccnenoBannii CKBaXXWH U TaK Jajee.

H=F(Yn, Yk, ..., Yi): 00BogHeHHOCTb .= (¢ /(Qs+ ), Ta30BbIi hakTop I'= 0.,/ (,; HAKOIUIEHHBIE 0TOOPHI (ITFO-
unoB: HehTH Q) = Y Qu, xuaAKocTd Q,e = (0 + ), raza momytHOro Q., = Y .0.,; HAKOIUICHHBIH 00HEM 3aKAUKK BOJIBI
Qss = Y.0s6; KuAKOCTHO-HEDTIHOM R, = Q,c / Q, u BomonedTsiHOM R, = (R, — 1) dakTopbl; U3BIEKaEMbIE 3aIachl
HeTH NP UTHTENBHOM MPOMBIBKE miacTa BOHXOH Quss(0) = F[Ry(Quc)] Wm mocTmxeHus mpeaeabHO-peHTa0enbHOM
nonu e fyp, B motoke skuaKocTH Quse(fup) = F[Rxe(Qac)]; cyMMa 06bEMOB KOHTYPHOM 1 3aKayaHHOM ¢ TIOBEPXHOCTH
BOJIBI, T.€. 00BEM BOJIBI, BHEAPUBIIHICS B 3a71€kb Qu= F(R,e, Quc) 1 00bEM HakorieHHOM B 3anexu Boasl W = F(R,,
Q.); reonornueckue 3anachl HeQTH Q.eon= F(Qgs, Quy Scs), TMIE Scs — HACHIIIEHHOCTH MTOPOBOIO MPOCTPAHCTBA CBA3aHHOM
BOJIOW ¥ psii ApPYrux mnapamerpoB. [Ipumepsl NpHMEHEHHsS HEKOTOPBIX M3 IIEPEYMCIICHHBIX BBIIIE 3aBHCUMOCTEH
H=F(Yn, Yk, --..,Yi) MOXHO HaiiTi, Harpumep, B padorax [5-7].

Y=S(Z): uamenenus Gpu3nIeCKUX CBONCTB KOJUICKTOpPA W HACHIAIONMX ero (GIrouaoB (2;, . Zk), OPOUCXOIs-
Iye B Tpoliecce pa3paboTKu 3aJIeKU (HapuMep, IPOHUIIAEMOCTH M IOPUCTOCTH — 3a CUET MAJCHUS IIACTOBBIX JaBiie-
HUS U (WIN) TEMIIEpaTyphl, BSI3KOCTH HeTH — 3a CUET mporpesa IUlacTa WM €ro JIOKAJIbHOTO OXJIaKAeHHS, (a3oBoH
MIPOHUIIAEMOCTH KOJUIEKTOpa 10 HepTH 1 Bozie — 3a CYET pocTa BOJO- M TA30HACKHIIIEHHOCTH U TaK JaJee).

Y*=S(X, Z): Bce Te e nepeMeHHbIe MapaMeTpsbl, MEPEUNCIICHHBIE BbIIIE i Y, HO MOJY4YEeHHbIE PACUETHBIM
IMyTEM B TEKyIeM (peajn3yeMoM) IIPOEKTHOM JJOKYMEHTE.

Beiiie ObLIO OTMEYEHO, YTO NMPAKTUUECKH BCE BHIXOAHBIE IEPEMEHHBIC Y 1Oayuaom nocpeocmeom ux amepa
(Y1, ..., ¥i)® nnu naGopatopHbIX MccenoBanuii (217, ..., Zi'). [Ipyu 3ToM 06IIast TEOPHs CUCTEMHOTO aHAIIM3A MONYANUEO
npeononazaem, 4To NEPUOJAMYHOCTb M JOCTOBEPHOCTH 3aMepoB (Y1, ..., Yi), @ TAKkKE MUHUMAJILHOE 9UCIO (21, ..., Zi')
oOecrieunBarOT KayecTBeHHOE (B cMbIcie 3 ekTuBHOE U OomepaTuBHOE) ynpasieHue mojacucremoit 4. OmxHako B pac-
cMatpuBaeMoii Hamu cucteme (4, B) — 31o naneko He Tax®. ITpakTHKa MOKa3bIBAET, YTO B PAJIE CIy4aeB 3aMepPhI Mepe-
MEHHBIX Y1, ..., Yi BBITIOJIHIIOTCS HE B TIOJTHOM COOTBETCTBUH ¢ HOPMAaTHBHBIMU TpeboBanusiMu «P» n «IIpasun paspa-
00TKM OOBEKTOB JOOBIUM XHUIKMX W Ta3000pa3HBIX YIIIEBOAOPOJOBY», KACAIOMIMXCS 00s3aTeIFHOI0 KOMIUIEKCa IIpo-
MBICJIOBBIX MCCIICIOBAHMH M MEPHOANYHOCTH MX HPOBeAEHUs. JJOBOJIBHO YacTo MEepeMeHHBIE Y1, ..., Yi, TOJMEHSIIOTCS
UX «CPEIHUMM» 3HAYCHUSIMU Ha OOJIBIIOM MO MPOJIODKUTENFHOCTH HHTEpBaJIe BpeMeHH Al, a HHOT/Ia ¥ ¢ HapyIIeHHEM
NPHHIIUIIOB OCTPOEHHS TPYIMHPOBOK™C.

OCHOBHBIE TIOJIOKEHUS MPUBEIEHHOM BBINIC CXEMbI B3aMMOJCHCTBHS yrpaBisieMoit (A) u ynpasistomieit (B)
cucTeM OBUIM UCIIOJIb30BaHbI HAMU IPU paboTe ¢ MPOMBICIOBBIMH AaHHBIMHU, XapAKTEPU3YIOIMMH AUHAMUKY (C TEMH
WJIM MHBIMU BPEMEHHAIMH IPOOEJIaMK) TAKUX OCHOBHBIX MOKa3aTesiel pa3padoTKH OCHOBHOTO MPOJYKTHBHOTO 00BEKTa
(trommmm KT-I1) mectopoxnerns Annbexmona (Pecrrybnuka Kazaxcran), kak 0OBOAHEHHOCTH, Ta30BBIH (hakTOp, IIa-
CTOBOE JIaBJICHUE U T.J. B 4acTHOCTH, CHCTEMHBIIl aHAJIN3 MO3BOJIMII, B PsiJie CIyYaeB, IO-HOBOMY TPaKTOBaTh (MHTEp-
MPETHPOBATh) BCIO HAKOIUICHHYO 0a3y JIaHHBIX M CYJUTh O CTENIEHU €€ MPEeJCTaBUTENLHOCTH, a TaKXKe: 1) peKOHCTpYH-
pOBaTh TMHAMUKY IUIACTOBOTO AABJIEHHS, YTO TO3BOJIMIIO YETKO ONPENENINTh ECTECTBEHHBIN PeXXnuM pazpadoTku |-ro n
I1l-ro 610k0B Tomum KT-II; 2) onenuts apeHupyemble K HAaCTOSALIEMY BPEMEHH 3arachl M JOMOJHUTEIBHYIO 100y
HedTH, KOTOPYIO MOXHO OyJIeT HOIyYUTb NIPU CTALIMOHAPHOM XapaKTepe 3aBOHEHUS YKAa3aHHBIX OJIOKOB; 3) YTOYHUTH
CTPYKTYpY TeKy1ero koddunnenta Hegreornaun; 4) HOATBEPIUTH TPEIIMHOBATOCTb KOJUIEKTOpA U HAWTH €T aHAaJIor.

Hpumeuanus
1 To ecTh ynpaBnseMoii cucTeMBI A.
2 Cpennee 3HaueHue napamerpa. Hanpumep, HopucTocTH.
3 Tak KaK pasanuus MEKTy PEATbHBIM 0OBEKTOM Pa3pabOTKU M €10 MOJIENBIO IPUHIUITHAILHO HEU30EKHBL.
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4 KoTopblit 06BIMHO COCTABIISETCS HA 3aBEPUIAIONIEN CTAIMH JKCILTYaTallnu, TIoCie u3Biedenus Gonee 80 Y% M3BIEKaEMbIX
3amacoB He(TH.

STepepaboTannas U TOTIOHEHHAS ISl YCIOBUH pelaeMoii 3a1aun cxema u3 paboTsl [4].

6 ABTOpCKHE Ha30PBI M aHATHU3BI Pa3pabOTKH.

" Hanpumep, YTOUHEHHAS TEXHOJOTHYECKAs CXEMa, COCTABICHHAS C YIETOM HOBBIX JAHHEIX O I'€OJIOTHYECKOM CTPOCHHH
3aJIeKHU U IPUPOJTHOM PeXUMe e€ pa3paboTKH.

8 Bkmrouas I'JIM u THUC.

% CM. o sToMy 1oBoay MHOrouucieHHsie pa6otel B.JI. JIsicenko. K npumepy, [1, 2].

10 31oT BOMpOC GBUT PACCMOTPEH HAMH MPU PEKOHCTPYKIMHU JUHAMUKH IUIACTOBOTO JABIEHUS HA MECTOPOXKICHUU AI-
6exmona (Pecrryonmka Kazaxcran).
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SYSTEM APPROACH TO ENGINEERING AND ANALYSIS OF OIL FIELD DEVELOPMENT
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Abstract. Well-known in system analysis, principle diagram for interaction of manageable and managing sys-
tems is presented within the framework of tasks, commonly solved during the process of engineering and analysis of oil
deposit development.

Keywords: system analysis, actual development object and its model, managing and manageable subsystems,
feedback.
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Agricultural sciences
CenbCKOX0351iICTBEHHbIE HAYKH

V]IK 635.657

MN3YYEHHUE HOMEPOB HYTA B KOHKYPCHOM COPTOUCIIBITAHUN
B CYXOCTEIHOM 30HE IOI'0-BOCTOKA KA3AXCTAHA

K. K. Baiirapakosa®, M.C. Kyaaiideprenos?
! crapumii Hay4HBIH COTpyAHMK, 2 OKTOp GHONOrHYecKui Hayk, akajeMuk ACXH PK
Kazaxckuii Hay4HO-HCCIIeI0BaTEILCKMH HHCTHTYT 3eMIICICIINS M pacTeHUEeBOICTBA (AnMainbiOak), Kazaxcran

Annomayua. B cmamve npedcmasnenvl pe3yibmamsl no1eeo2o usyuenus 19 nomepos Hyma 6 KOHKYDPCHOM
NUMOMHUKE 8 YCILOBUAX CYXOCMENHOU 301bl 1020-60cmoka Kazaxcmana — avldenenvl ucmouHuk YeuHolx ceneKyuoHHbIX
NPpU3HAK08, NPeOCMAasIAIOWUX unmepec Ojis ceneKyuy Hymd.

Knroueevie cnosa: nym, cenekyuouHvle NpU3HAKU, 8ecemayuoHHblii nepuood, macca 1000 ceman, ypoorcaii-
HOCMb.

LleHHOCTB 3epHOBBIX O00OBBIX KYJIBTYP ONpPEACIIACTCS, IPEKIE BCETO, BBICOKMM COACPIKAHUEM XOPOIIO YCBO-
sieMoro Oenka, B ceMeHax U Ipyrux opranax [1, 5].

3epHO HyTa — LIEHHBIH MCTOYHHMK MUHEPAJbHBIX BEIIECTB, BATAMHHOB U APYI'MX OMOJIOTHYECKH LICHHBIX Be-
uiectB. Ero cemena Goratel 6ekoM (10 25,8 %), B HuX comepxkurcs 1o 8,2 % xwupa, 10 60 % kpaxmana + caxapa, 3 %
KJIeTyatku [2-4, 6].

CoBpeMeHHbIE SKOHOMUYECKUE PeasTii M TEHJICHIUS K M3MEHECHUIO KJIMMaTa B CTOPOHY MCCYLIEHUs TpeOyloT
BBE/ICHHS B CEJIBCKOXO35HCTBEHHOE MPOU3BOJCTBO HOBBIX HETPAJAMIMOHHBIX KYJIBTYp, OJHON W3 KOTOPBIX SIBISIETCS
HyT. HyT oTHOCHTCS K HanboJjee IPEeBHUM M3 OKYJIBTYPCHHBIX YEIOBEKOM PACTCHHUH, IIUPOKO PacpOCTPaHEH B MHPE,
TI0 TIOCEBHBIM IIOIIASIM 3aHUMAET TPEThE MECTO CPEeIH 3¢pHOOOOOBBIX KYJIBTYP, YCTyHas TOJIBKO coe U (acomu. Exe-
TOJHO MHPOBBIC IUIOLIAZN IOCEBOB HyTa NPEBHIMIAIOT 12,5 MIIH. ra, 8 OCHOBHBIMH HPOU3BOAUTEIISIMU SIBIISIOTCS CTPa-
HbI, PacHOJIOXKEHHBIE B 3aCYLUTMBBIX paifOHaX, TaK KaK MO 3aCyX0- U JKapOCTOWKOCTH, OH SIBJISIETCS HENPEB30MICHHBIM
cpeny 3epHOO0OOBEIX KyJIBTYp. HyT BRICOKO LIEHUTCSI B KA4ECTBE MHUIIEBOTO MPOAYKTA, TAK KaK SBJISACTCS BaXKHBIM HC-
TOYHHMKOM LIMHKA, (osineBoii KUCI0Thl U Oenka. OH TakKe OTIMYAETCS BHICOKUM COJIEPKAHUEM JHUETHYECKUX BOJIOKOH
1 HEOOJBIINM KOJIMYECTBOM XKHpPa, OONBIIYIO YacTh KOTOPOTO COCTABISIIOT MOJIMHACHIIIEHHBIE KUPHbIE KUCIOTHI, U, B
CBSI3U C 3TUM, SIBJISIETCS] €CTECTBEHHBIM HCTOUYHUKOM YIJIEBOJIOB JUISL OOJIBHBIX 1Ha0ETOM.

3epHOO000BEIE KyIBTYPHI UTPAIOT BAXHYIO POJIb B MUPOBOM 3eMIICACTHH. XOTS OTBEJCHHbIC [TOCEBHBIE IIJIO-
LM AUl UX BhIPAlMBaHKMsI HAMHOTO MEHBIIE, YeM JIJIsl 36PHOBBIX, [UIsl 3HAYMTENHLHON YacTH HACEJICHUS] MUpA, 0CO-
OEHHO Pa3BUBAIOLIMXCS CTPAH, OHU SIBJISTIOTCS OCHOBHBIM IPOJYKTOM NHTaHUs. HeMaloBaxHO Takke MX arpoTeXHUYe-
CKOE 3HAYCHHE, KaK «yJy4lIaTenei» IoZopoans MOYB M MPEKPACHBIX NMPEALICCTBEHHUKOB 10]] OCHOBHYIO 3¢PHOBYIO
KyJIbTYpy perroHa — meHuIy. [1oroJHo-KIMMaTHYEeCKHe YCIOBHS 0ra YKpauHbl JOCTATOYHO OJArONpPHSATHBI IS
YCHENIHOTO BBIPALIMBAHUS 3TOW KyJIbTYphl. [0 BTOpOH MHPOBOW BOWMHBI, HYT 3/1eCh 3aHUMaJ OOJIBIINE IUIOIIAIN, HO
nocine ObUI BEITeCHEH ropoxoM. Tonbko HauuHas ¢ 90-X roJ0B JBAJLATOTO CTOJNETHS, MOCEBHbBIC IUIOMIAIHM MOA TOU
LEHHOM 3epHO0000BOI KyNbTypoil Ha YKpauHe MOCTENICHHO YBEIUYMBAIOTCSA, M HYT NIPUOOpETaeT CBOIO TaK Ha3bIBae-
Myt Humy. [1o JTaHHBIM YKPaUHCKUX M MEXKIYHAPOIHBIX aHAJIMTHKOB, HA YKpauHe HYT MOKHO OYyAeT BhIpalIuBaTh Ha
IUTOINAAM OKOJIO | MIIH. ra M moiry4yats Oojee 2 MiH. T. ceMssH. OHUM U3 TpeOOBaHUN MOTYYEHUS BBICOKUX U CTa0MIIb-
HBIX YpOXKaeB HyTa SIBJSIETCS] HCIOJIb30BaHNE HOBBIX, 00JIee BHICOKOIPOIYKTHBHBIX, XOPOIIO a/IallTUPOBAHHBIX K yCJIO-
BHSIM BBIPAIIIUBAHUS COPTOB, & TAKXKe COOJTIOICHNE TEXHOJIOTUIECKUX TpeboBaHuii [7].

MeToauka M yCJIOBUS NPOBEIEHUA HCCIeA0BAHUMT

HccnenoBanms mpoBoAMIHCE Ha MOJsIX «Ka3axckoro HaydHO-HUCCIIEI0BATEIbCKOTO HHCTUTYTA 3eMIICHICIHS U pac-
TEHUEBO/ICTBaY. M3yyanuck 19 HOMEpOB pasIMYHOIO KOJIOTO-TeorpadMIecKoro MpoucxoxkaeHus. 13 Hux 3 Homepa ¢ mac-
coit 1000 cemsn ot 300 1o 310 rp, 13 ¢ maccoit 1000 cemsn ot 270 o 290 rp u 3 — ¢ maccoit 1000 cemsin ot 220-250 rp.

TToceB MOBOMMIICS B ONTHMAJIBHBIE JUIsSL KYJIBTYPhI CPOKH, TUIONIA/b JENISHKN 25 M2, IOBTOPHOCTL TpexkparHasi. CTaH-
Japt Kamuna 1255 BeiceBascs uepes kaxple 2 HoMepa, MexXaypsiabe 45 cM 1 HopMa BbiceBa 400 MITH. BCXOXKHUX 3€peH Ha | ra.

Hawubonbmiee pacnpoctpaHenue u Oosiee O1aronpHATHBIMH JUIS Pa3BUTHS 3eMIICACINS HA NPEATOPHOW paB-
HuHe 3amnmiickoro Ama-Tay, SBIAIOTCS CBETJIO-KAIITAHOBBIE MOYBHI. MOITHOCTh TYMYCOBOTO TOPH30HTa ATHX MOYB
coctapisieT 28-30 cm. CoaeprkaHue ryMmyca B BEpXHEM TOPU30HTE TIOYBHI KoJiebmeTcst oT 2 1o 2,8 %.

© Baitrapakosa K. K., Kynaitbeprenos M.C. / Baytarakova K.Zh., Kudaybergenov M.S., 2016
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Knumat npearopuii cyxocTernHol 30HBI KOHTHHEHTAIBHBIN, YTO O0OYCJIOBJICHO 3HAYUTEIILHBIM YIAJICHHEM €€
oT Mopeii u okeaHoB. CpenHee uncio 6e3MOPO3HBIX AHEH 31eck cocTaBisieT 170-180 queil. OqHAKO 4acTO MOBTOPSIO-
myecs MOo3JHe-BECEHHNE U paHHE-OCEHHHE 3aMOPO3KH HEpPEeIKO COoKpauaoT 6e3Mopo3Hblid neproxa ao 140-150 nneid.
CpenHsis cymMMa MOJIOKHUTENBHBIX TeMneparyp coctasnser 3500-4000°, cpennee MHOTOJIETHEE KOJIMYECTBO aTMOChep-
HBIX OCaJIKOB COCTaBIsIET 516,7 MM, CO CIEOYIOIMM pacHpeiesieHHeM Mo ce30HaM roja: 3uMoi — 94,1 mm, BecHOH —
177,5 mm, netom — 158,8 MM u ocenbto — 94,1 mm. Takum 00pa3oM, TOYBCHHO-KITUMATHYECKUE YCIOBHS CYXOCTEITHOMN
30HBI AJIMAaTHHCKOI 00/1acTH O1arONPHUSITHBI U BO3AEIBIBAHNS BCEX 36PHOO000BBIX KyIbTYp NIPH OPOIICHHH.

TemmeparypHbIii pexuM BereTannoHHoro mepuoaa 2015 roma Obul BhIme cpegHeMHoroieTHeil. HamGonee
ONaroNpUATHBIMU MeCAlaMH OKa3aluch MAapT M anpeib Hapsdy C MOBbIIIEHHON Temmeparypoil Ha 3,8-3,1 °C, Habumo-
JIANIOCh U JAOCTaTOYHOE KOJMYECTBO OCAIKOB II0 CPaBHEHHWIO C MHOTOJICTHUMH NaHHBIME Ha 43,9-56,2 mM. HanbGonee
XKAPKUMHU MeCALlaMH OKa3alllCh Mail, HIOHb U HIONb. TakkKe HEZOCTATOYHOE KOJMYECTBO BJIArd HaOMIOANoOCh B CaMble
BIIQXXHBIE [UIS HyTa MECSIbI — Mail ¥ MoJb. B MIOHE BBIMIANIO JOCTATOYHOE KOJIMYECTBO OCAJIKOB 10 CPABHEHHIO C MHO-
TOJICTHUMH JaHHBIMU Ha 38,7 MM. JlaHHBIE MMOTOAHBIE YCIOBUS OBUIM OYEHb MOIAXOISIIMMH Ul OLIEHKH 00pasloB Ha
3aCyX0yCTOWYUBOCTb.

PesyabTarsl necneqoBaHuii U 00cysKIeHne

CenexnponHas padora ¢ HytoM B «KazHUW3uP» Oputa nHauata B 1991 rony co c6opa u M3ydyeHUs MECTHOTO
Matepuana. C IeNbI0 BBIJICICHUS UCTOUHHKOB LIEHHBIX CEJICKIIMOHHBIX MPU3HAKOB, IMPUTOAHBIX AJS CEJEKIHH B pas3-
JUYHBIX TTOYBEHHO-KIIMMAaTHIecKuX yciaoBusax B 2010-2015 romax, OpumH H3y4eHBI 00pa3isl 1 HOMepa HyTa. M3ydeHne
HOBBIX HOMEPOB HyTa OBIJIO IPOBEACHO C YIETOM NPHOPUTETHBIX HANIPABICHUH CEJIEKIUH HyTa JUIA 3aCyIIINBBIX PETH-
OHOB CTpaHbl. B TeueHHe BETeTAIMOHHOTO MEPHOJa, NMPOBOAMINCH (peHomormueckne HaOmopeHus. OOpasnsl ObLTH
pacrpeseneHsl Mo rpynmam cnenoctd. Cenekiust IpOBOIUTCS Ha BBICOKYIO CEMEHHYIO NMPOAYKTHBHOCTH, CKOpPOCIIE-
JIOCTb, IPUCTIOCOOJICHHOCTh K MEXaHN3UPOBAHHOM yOOpKe (BBICOKOE NPHUKPETIIEHHE HIKHETO 000a), KpYIMHOCTh CEMSTH
(macca 1000 cemsn 350-400 r.) KOMIAaKTHYIO (OPMY KyCTa, YCTOWYMBOCTh K aCKOXHMTO3y M (Dy3apuo3y — OCHOBHBIM
IPUOHBIM 3200JICBAHUSAM KYJIbTYPHI.

B cyxocrenHoii 30ne AnmaTtuHCcKo# obnactu (Kapoi) u3 HoMepoB KOHKYPCHOTO COPTOUCIIBITAHHS HYTa IO XO-
3sICTBEHHO-IIEHHBIM TIPH3HAKAM, BBIACIISIOTCS HOMEpPA, KOTOPBIE XapaKTepU3YIOTCS IOBBIIICHHBIM KOJIHYECTBOM Ce-
MmsiH ¢ pactenus (ceoiare 20,0 rp.) F03-34-1, Ezbsen Sponishe, TH45-1-01, Bricokopocnsrit, F97-121, F97-25/1, Jlyy,
Wxapaa-1, C35, F02-04, 28-b, Manbxotpa u Beicokoi maccoii 1000 cemsin (coime 300-310) Bricokopocsrii, FO2-
04, F98-30 (tabmmma 1).

Tabnuya 1
CpenHue 3Ha4eHHs1 3JIeMEHTOB NPOAYKTHBHOCTH 00pa3110B HYTAa KOHKYPCHOI0 NMTOMHMKA, 2015 r. (Kapoii)
Macca

Hanvenosamue | Bricora, Bricota KomuuectBo KomuuectBo Komuuectso CoMSIH C Macca

TIPUKpPETIICHUE OOKOBBIX MIPOTYKTUBHBIX 6000B 1000
oOpasma M . pacTeHus,

HIDKHETo 600a, cM. BETBE, IIT. Y3JI0B, IIT. pacTeHws, IIT. p. 3epeH
Cr. Kamuna 49 23 2 15 15 15 240
F03-34-1 47 31 2 15 16 20 290
Ezbsen- Sponishe 46 24 2 16 16 20 220
34-b 42 27 2 9 9 10 270
TH45-1-01 49 29 2 14 20 22 290
Bricokopocbrii 51 33 1 18 18 20 310
33-b 34 25 2 8 10 13 280
F97-121 46 22 2 20 20 22 270
13-b 42 26 2 11 11 11 270
F97-25/1 38 24 2 18 18 22 270
Jlyu 45 27 2 16 14 21 270
Wkapna-1 50 25 2 14 17 24 270
C35 54 33 4 19 20 20 270
F02-04 43 28 2 17 17 21 300
F97-63 39 29 2 6 6 6 280
30-b 45 29 2 12 12 16 250
F98-30 41 26 2 11 12 15 310
28-b 44 31 2 18 18 23 270
Manbxotpa 42 23 2 20 20 24 270

B cyxoctennoii 30He AnmarnHckoi obmactu (Kapoit) B THTOMHMKE KOHKYPCHOTO COPTOHMCIIBITAHUS, BBIJEIE-
HBI CJIEAYIONIIE HOMEpa, HyTa: CKOpOCIelble HoMepa ¢ repuozoM Bereranuu 78 nueit F02-04 , 33-b nocrosepHo mpe-
BOCXOIINE TI0 ypoxkaiiHocTu crannapTt Kamuna Ha 2,4-3,2 1/ra; 5 cpeHepaHHUX HOMepa ¢ IepruoaoM Bererannu 80-
86 mHEl, JOCTOBEPHO MPEBOCXOAIINX MO ypokaitHOCTH craHmapt Kamunal255 va 1,3-3,0 w/ra; aBa cpeJHEO3THUX
HOMeEpa ¢ IepuoaoM BereTanuu 91 qHel, KOTOpBIE MPEBBIIATH CTAHAAPTHBINA cOPT Ha 2,8-3,4 1/ra (Tabmuma 2).
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Tabnuya 2
Ypo:xaliHOCTh 3epHa Jy4ymux HomepoB HyTa B KCH 3a 2015r (Kapoii)
Howmep VYpoxaitHOCTb, 1/Ta Oticronenne B % k crangapty BereTaHHOHHEIH
OT CTaHJapTa, L/ra TIepHOJ, THEH
Cr. Kamuna 4,0 0,0 100 88
Pannecniensle u cpenHepanHue oopasisl (1 rpynma crnexocti)
F02-04 7,2 3.2 180 78
33-b 6,4 24 160 78
Cpeznnecnenbie 00pa3ns! (2 Tpyma CIenocTH)
F03-34-1 53 13 133 80
34-b 6,7 2,7 168 86
Bpricokopocnblit 7,0 3,0 175 86
13-b 53 13 133 80
Jlyu 6,2 2,2 155 86
Cpennerno3aaue o0pasisl (3 rpymma CueIocTH)
28-b 6,8 2,8 170 91
ManbxoTpa 7,4 34 185 91
HCPogs 1,0
3aki04eHue

I/I3yquI/Ie B MUTOMHHUKE KOHKYPCHOTO COPTOUCIILITAHUSA MEPCHECKTUBHBIX HOMCPOB HYyTa M aHAJIU3 3JIEMCHTOB
CTPYKTYpPBI YPOXKaHOCTH B CYXOCTEIHOW 30HE I0ro-BocToke KaszaxcraHa mokasajio, 4YTO HauOoJiee MepCreKTUBHBIM
HalpaBJICHUEM SIBISIETCS CO3[aHKe COPTOB BCeX (paHHECHeNble, CpeIHECIIeNble, CPEAHENO3AHUE) TPYIII C TPOIOIDKH-
TETHHOCTHIO BETETAIIMOHHOTO mepuojia 78-91 cyToxk.

CIIMCOK JIMTEPATYPBI

1. Acarymioes, U. A. VccenoBanne 6HOXUMHYECKOTO ¥ (hepMEHTaTHBHOTO KoMILIeKca 6000BEIX KynbTyp Tamknkucra-
Ha: aBTOpedepar Ha COUCKaHUE YUCHOH CTEIIeHN KaHIuAaTa Texandeckux Hayk / M. A. Acatyminoes. — M., 2008. — 21 c.

2. bymynsu, O. B. Hyr: reHeTHKa, CeNeKisi, HACIHHHUITBO, TexHouoris Bupoirysanus / O. B. Bymynss, B. 1. Ciukap //
Mownorpadis. — Omeca, CT'T. — 2009. — 246 c.

3. 3orukos, B. W. 3epH06000BBIE KyIbTyphl — HCTOYHHK pacturensHoro Oemka / B. W. 3otukoB // Open : THY
BHUM3BK, 2010. — 268 c.

4. Cromspos, O. B. Hyr (Cicer arietinum L.): Monorpadus / O. B. Cronsipos, B. A. ®enoros, H. 1. [lemuenko. — Bopo-
Hex : 3natenscTBO BopoHexkcKkoro rocyaapcTBeHHOro yHuBepceureta, 2004, — 256 c.

5. Altaf, N. Chickpea (Cicer arietinum L.) Biotechnology in Agriculture and Forestry / N. Altaf, M. S. Ahmad // VVol. 10.
Legumes and Oilseed Crops I. — Berlin Heidelberg : Springer-Verlag, 1990. — P. 100-113.

6. Muehlbauer, F. J. Cicer arietinum L. NewCROP FactSHEET / F. J. Muehlbauer, A. Tullu //
http:/iww.hort.purdue.edu/newcrop/cropfactsheets/Chickpea.html. — 1997.

7. Saxena, M. C. Problems and potential of chickpea production in nineties. In Chickpea in the nineties / M. C. Saxena //
Proceedings of the second International Workshop on the chickpea Improvement, 4-8 Dec 1989, ICRISAT Center, Patancheru, India,
1990.

Mamepuan nocmynun 6 pedakyuro 04.08.16.

STUDYING CHICK-PEA SPECIES AT COMPETITIVE VARIETY
TRIAL IN DRY STEPPE ZONE IN SOUTH-EAST OF KAZAKHSTAN

K.Zh. Baytarakova!, M.S. Kudaybergenov?
! Senior Researcher, 2 Doctor of Biological Sciences,
Academician of Academy of Agricultural Sciences of the Republic of Kazakhstan
Kazakh Scientific Research Institute of Agriculture and Plant Growing (Almalybak), Kazakhstan

Abstract. The article presents the results of field study of 19 chick-pea species in competitive seed-plot under
the conditions of dry steppe zone in south-east of Kazakhstan; the sources of valuable selection traits, advantageous for
chick-pea selection are distinguished.

Keywords: chick-pea, selection traits, vegetation period, 1000 seeds’ mass, yield.
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YK 632.937.14.634.31
3AIIIUTA TOMATA OT BPEJIHBIX OP’TAHU3MOB B YCJIOBUSX Y3BEKUCTAHA

®.M. Boiizxururos?, K.III. MamaTtos?
KaHM/aT CEbCKOX03SHCTBEHHBIX HAYK, 2 KaH/U1aT OHOJNOTHIECKHX HAYK
V30eKCKHii HayYHO-HCCIIEI0BATEILCKUI HHCTUTYT 3aluThl pacteHni (TamkenT), Y30ekucran

1

Annomayusn. B yenax 60pv0vi ¢ 60ne3HAMU U COXPAHEHUS YPOICA PEKOMEHOOBAHbI HEKOMOPble AePOmeXHuU-
yecKue MepOnpusmus u cnocoosl xumuyeckou oopabomku momamos gyneuyudamu Pudomun I'ono MI], 8.0.2. 680 2/ke,
(2,5 xe/ea) u Keaopuc c.x. 250 &/n, (0,6 n/2a).

Kntouesvie cnosa: momam, 6onesnu, pazsumue 60Ie3HU, YPOICAL, MEMNepamypa, 6J1A*CHOCMb, QYHIUYUO.

C KaXIbIM roJIoM Bce 0oJbllee 3HAYEHHE MPHOOPETAIOT paloThI MO 3aIKUTE CEIbCKOXO3SHCTBEHHBIX KYJIBTYP OT
BpeIHBIX opranu3MoB. Tak, no naHasM GAO, 10 1/3 cenpckoX0o3sHCTBEHHON TIPOAYKIMH, ITOTy4aeMOl YeIOBEKOM, TepsIeTCs
W3-32 Pa3BUTHSI BPEAHBIX OpPraHU3MOB. [3ydeHre opakeHnii pacTeHuiA, cocTaBa 0oJie3Hel U MX OHOJIOTHH SIBIISIETCSI TIEPBBIM
IIaroM K JIbHEHIIIEMY H3y9CHHIO SKOJIOTMYECKNX 3aKOHOMEPHOCTEH (JOPMHUPOBAHMS 110 3aIUTE OT BPEAHBIX OPTaHN3MOB.

Y30ekncTaH — UcCTapy CIOKUBIIHUICS IIOOOBONIHOM palioH C BeChbMa LIECHHBIM aCCOPTUMEHTOM. 3/1€Ch HaXo-
mutcs 6osee 60 % camoB ¥ OBOIIHBIX KyIbTyp B CpenHuil A3um.

B pemenusx IlpaBurenscTBa Y30eKucTaHa OTPAXKEHBI MEPOIPHUSTHS MO JAIbHEHIIEMY Pa3BUTHIO OBOIIEBOJI-
CTBa ¥ CaJOBOJICTBA B Y30EKHCTaHE. YCIENIHOE PEIICHNE MTOCTABICHHBIX 3a/1a4 B 3HAYNTEIBHOM CTEICHU 3aBUCHT OT
MEpPONPUATHIA TI0 O0pHOE ¢ OOJIE3HAMHU.

Ha mpuycaieOHBIX yuacTKax B 3aKPBITOM U OTKPBITOM I'PYHTE HanOOJIBIIYIO OMAaCHOCTh M3 TPUOHBIX Oose3Hel
TOMara MPenCcTaBIsOT GuTodhTOpPO3, aNbTepHapuo3 U Gpysapuo3. B ycrnoBusx Y3oekuctana GUTOPTOPO3 TOMATOB IIH-
POKO pacrpoCTpaHeH M HAaHOCHUT OIPOMHBIH yiepO oBouieBoAcTBY. HaOmromaeMblid modTn Kaxaplii ce3oH GputodTopo3
MHOTJA TyOUT OOJBIIYIO YacTh ypoxas MiIoaoB Tomara. OH 0COOEHHO BPEIOHOCEH, €CIIM B Hayajle aBrycTa MPUXOMAST
XOJIOJHBIE POCHI, & AJIsl BBIPAIMBAHKS OTOPOJHUKH HMCIOJB3YIOT HEYCTOMYHMBEIE K 3TOMY copTa. Takue copra HEeBO3-
MOYKHO BBIpAIMBATh KaX/bIH rog 63 XUMHIECKHX 00pab0TOK, HE OIacasch CHIDKCHUS ypoxkas u3-3a GUTOPTOPHI.

®urtodropo3. OgHOH N3 caMbIX PACHPOCTPaHEHHBIX OOJE3HEH TOMAaTOB sBIsAeTCS PuTodhTOpO3 — rpHOKOBOE
3a00JIeBaHUE PACTEHUMH, KOTOPOE BI3bIBACTCS MATOTCHHBIM TPUOKOM — oomuIieThl Buia Phytophthora infestans (Mont.)
de Bary. ®utodTopo3 0COOCHHO CHMIIBHO TOpakaeT pacTeHHs cemeiicTBa macinéHoBbix (Solanaceae). I'pubnuia ero
HECENTHPOBaHa, PACIIPOCTPAHACTCS B MEXKJICTHUKaX TKaHeH. Ha moBepXHOCTH nmcTa IPOSBIISETCS B BUAE HaNETa 30-
OCIIOPaHTUEHOCIBI C 300CHOPAHTUSMU. 300CHOPAHTUEHOCIIBI Cl1ab0 Pa3BETBICHBI — UMEIOT OT OJHOW /10 YETBIPEX Oc-
HOBHBIX BETBEi U HECKOJIbKO OOKOBBIX C YTOJILEHUSMH B MECTaX 00pa3oBaHUs 300CHOpaHTHeB. [IpoaoIKUTEIbHOCTh
MHKYOAI[MOHHOTO Meproa 3a00JIeBaHUS BAPbUPYETCS B 3aBUCUMOCTH OT TEMIIEPATypPHOTO PEKMMa H MOXKET OBITh OT 3
1o 16 nueit. MuHNManbHas TeMIepaTypa, IPH KOTOPOH MOXKET MPOUCXOAUTE pa3BUTHE I'pruba B pacTeHUH, apusercs 1,3
°C, a MmakcumanbsHOH — okousto 30 °C. Criops! pa3BUBAIOTCS HA JIUCTBSIX U PACIIPOCTPAHSIOTCA OT PACTEHHUS K PaCTEHHIO,
Korja TemmepaTypa Bo3ayxa Beime 10 °C, a BIaXXHOCTb COXpaHseTcd Ha ypoBHE 75 % U BbIIIE B TEUEHHE JBYX HIH
6onee nHel. Jlo>kab MOXET BBIMBITH CIIOPHI B TIOYBY, TJI€ OHM 3apakaroT Mosojsle kiryOHH. [[pyro# crocob pacrpo-
CTpaHEHHs — Pa3HOC CIIOP BETPOM HAa MHOTHE KWJIIOMETPBI OT HCTOYHUKA 3apaxeHus [1].

Ha panneit cragum 6051€3Hb MOXKET NIPOTEKATh HE3AMETHO, K TOMY XK€ HE BCE PACTEHHS ITOPaXKaroTCsl OTHOBpPE-
MeHHoO. [Ipu3Hakn 3a001eBaHNs BKIIOYAIOT HOSBICHUE TEMHBIX IIATEH Ha JMCTOBBIX IUIACTMHAX W CTEOJSIX pacTeHHS.
Bo BiaxHBIX yCIOBHUSX ¢ 00paTHOW CTOPOHBI JINCTHEB MOSBIISACTCS OETBIA ITyIIHCTHII HAJIET COPOHOMIEHNUS IaTOTeHa,
U BCE pacTeHHE MOXKET MOTHOHYTh. B 3apakeHHBIX KITyOHSX TOSIBISIOTCS CE€pble MIIM TEMHBIE YYacTKH, KOTOPbIE HOA
KOXKHIIEH UMEIOT KpacCHOBAaTO-KOPUYHEBBIN IIBET [2].

W3nayanbHo GUTOPTOPO3 MPOSBISETCS BOASHUCTBIME ISITHAMH Ha JIMCTHSIX TOMAaTa, KOTOPbIE BIOCIEICTBUU
TOJICHIXAIOT ¥ MPUHUMAIOT OypbIit iBeT. C 00paTHON CTOPOHBI JINCTHEB MOSIBIISIETCS OCJIBIN HAJIET, KOTOPBIN U SBJISIETCS
cnopamu rpudka. ClielyeT OTMETUTh, YTO Pa3BUTHE OOJIE3HH TOMATOB MPOUCXOAMT JOBOJBHO CTPEMUTEIHHO U IO-
SIBUBILUECS Ha JIUCTBSIX MATHA OBICTPO PACHPOCTPAHSIOTCS MO BCEMY PACTEHHIO. BIaronpusTHBIMU YCIOBUSIMH JJIst
pa3BUTHsI JAaHHOTO 3200JI€BaHKsI TOMATOB CUUTAETCS MOBBILICHHAS BI&)KHOCTh ITPU OTHOCHTENILHO HU3KOI TeMIieparype
BO3/yxa. A mopaxarb GUTOPTOPO3 MOXKET KaK paccajibl TOMaToB, TaK M B3POCIIbIE PACTCHHSI.

Ipodpunakruka u jJeyenne ¢purodropo3a TomaroB. HeoOXonuMo Npu3HATH, YTO JICUEHHIO 3Ta 0OJE3HB
MIPAaKTHYECKH HE TOAAaeTCsl, MOXKHO TOJIBKO 33IepiKaTh, 3aMEIUTh €€ pa3BUTHE, WU ITPEJOTBPATUTD €€ MosBIeHHe. To
€CTh INIABHOE — MTPOQHIAKTUIECKHE MEPBI.

B ToMm citydae, ecii 60Jie3Hb SIBHO BHIHA HEBOOPY)KEHHBIM IJ1a30M, OOJbIIAs YacTh ypoOXKasi, yBbI, IIOTHOHET,
M03TOMY HEOOXOIMMO MOCTOSIHHO CJIEIUTh 33 MPOTHO30M MOro/ibl. Kak TONbKO TeMrepaTypa BO3yXa OIyCTHUTCS HHXKE
15 rpagycoB Tema, 3a4acTAT JOXK/H, Cpa3y HY»KHO MPOBOJHUTH OIPHICKUBAHUE.

Ioce oOHapyKEeHUs MEPBBIX NPU3HAKOB 3a00JIEBaHUs CIEIYET CBOEBPEMEHHO YIAISTh MOPAKEHHBIC JIUCThS
u wiona. [IpoBOANUTh ONPBICKUBAHMS CIIENYET PEryJsipHO Mpenaparamu npoTuB (GputodTopo3a. DTUM MOXKHO CHACTH
OTIPE/ICIICHHYIO YacTh ypOXKas.

© Boibxururos ®.M., Mamaros K.I1I. / Boyjigitov F.M., Mamatov K.Sh., 2016
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[IpenoTBpaTuTh MK 3a1epXkKath pa3BuTHe GUTOGTOPO3a MOMOTaIOT (PYHIHIUIBI — 3TO XUMHYECKUE I OHO-
JIOTHYECKUE Tpenapathl st 00phObI ¢ rpuOKoBEIME 3a00neBanusMu. buonorunyeckue — DUTOCIIOPUH (10 mi Ha 10
1 Bogbl). Xumuueckue — BOPJIOCKASA XKUAKOCTD (1,0 %), PUAOMMWII 'OJIA MIT (25 r Ha 10 1 Boabl) u
KBAJIPUC, CK (10 M Ha 10 1 BOIIBI).

AabTepHapno3. Kpome Tomara maToreH nopaxaeT Takxke Kaprodeib U Jpyrue nacieHoBble. Pactenus nopa-
KaroTcA KaKk B OTKPBITOM, TaK U B 3alIUIIEHHOM IPyHTE.

KonnnneHocIpl 0MMHOYHEIE MITH TPYIIIIAMHE, TPOCTHIE WIIA W3BHIIHCTHIC, C TIEPEropoAKaMH, OJIETHO MU OJUB-
KOBO-KOpHU4HEeBbIe. KOHIINN 0OBIYHO OMHOYHEIE, 00paTHO-0YyIaBOBHIHEIE, CY)KAIOIIMECs K IIeHKe, KOTopast TOCTUTa-
€T TaKOH € JJIMHBI, KaK KOpPITyC KOHUAWH, OJIeTHO-30J0THCTHIC WM OJIMBKOBO-KOPHYHEBHIE, Thankue, 150-300%15-
19 MxwM, ¢ 1-9 monepedHBIMH 1 HEMHOTHMH TIPOJOIBHBIMHE TIeperopoakamu [2, 3].

B TeueHne BereTanmoHHOTO IIEpHOa abTEPHAPHO3 MOSIBIIETCS CHAYaJla Ha JINCTHAX B BUIE CYXOil MATHUCTO-
ctu. [lo3nHee pa3BuBaeTCs B OCHOBHOM Ha IDIOAAX, KAK HAa PACTEHHAX, TaK U yXKe B SAIINKaX, TIe COOpPaHHBIC TUIOIBI
TECHO KOHTaKTHUPYIOT APYI C APYIOM H 3apaxaloT Apyr apyra. VcrouHukamMu HHQEKIMH SBISIOTCS KOHHMIUN
Ha PacTUTENBHBIX ocTaTKax. K MHBIM MCTOYHMKAM MH(EKIMH OTHOCATCS ApYrue naciéHoBble (OakiiaxkaH, Imeper, Kap-
Todens).

IIepBoHauanbHO Ha HIDKHUX JHCTBSAX MOSIBJISIOTCS KOHLIEHTPUYECKUE 30HATbHBIE MATHA KOPUUHEBOIO I[BETA.
[TocTeneHHO OHU yBEIMUYUBAIOTCS, OXBAThIBAs BCIO JINCTOBYIO IUIACTHHKY, YTO MPHUBOIUT K IPEXKICBPEMEHHOMY OTMH-
panuto nuctbeB. Ha cTebie, Kak U Ha JHCThIX, 00pa3yoTCs OBaJIbHBIC 30HAJbHBIC MSTHA, YTO BHI3BIBAET CYXYIO THHUIIb
cTeOIei.

IImompr mopaxaroTcss B OCHOBHOM B KOHIIE Bereranuu. Ha HUX, 4Yalie y IDIOZOHOXKH, 00pa3yloTcsi TEMHBIE,
cJIeTKa BIaBIICHHBIC OKPYTIbIC MATHA. [Ipy BRICOKO BIIaXKHOCTH Ha MX ITOBEPXHOCTU Pa3BUBACTCs TEMHOE, IOUTH YEp-
HOE KOHHIHAIFHOE CIIOpPOHOIICHHE B BHe OapxarucToro Hanéra. [lotepu mmomoB coctaBisitoT mopoit 30-40 %. Emé
OOJbIIe TUIOOB MOXET IMOBPEIOHUTHCS B IPOIECCe TPAHCIIOPTHPOBKH HA JAIbHEE PAcCTOSHHE, TaK Kak B KOpOOKax
U SIIIMKaX OHM JIeXKAaT IUIOTHO M YacTO TOBPEXAAIOTCS. MeXaHWYeCKUe TTOBPEXKICHUS 00JIEr4aloT MPOHUKHOBEHHUE WH-
Gbexium.

ArpoTexHMYecKHe CpecTBa. 3a/IelIka PAaCTUTENbHBIX OCTATKOB M ITyOOKas 3s0JieBasi BCIalIKa CiocoOCTBY-
IOT COKpAallleHWIO 3amaca 3MMYIOLIMX CIOp, TaK KakK BO30yIUTENb HE BBIACPKMBAET KOHKYPEHTHOH OOpHOBI
C TIOYBEHHBIMH MHKpoopranu3Mamu. CoOrojeHne ceBoo00poTa U NPOCTPAHCTBEHHAs M30JISIHS MACIEHOBBIX KYJIBTYpP
TaK)K€ MO3BOJIIOT YMEHBIIUTD OBPEKAEHHOCTh PACTCHUM.

Xumuuyeckue cpeacrBa. OddektuBHO mpodmIaKTHYECKOe ~— ONPHICKMBAHUE  pPacTeHHWH  mpemapa-
tom KBAJIPUC, CK (pacxon 0,6 i/ra) emie 10 MOSIBICHHS MEPBBIX CHMITOMOB WM Cpa3y MpH 0OHApYKEHUH MEPBBIX
mateH. O6paboTka crmocoOCTBYeT ATUTEIBHOM 3aIuTe pacTeHuit (no 3 Heaens). [Ipy MaccoBOM pa3BUTHH 3a00JI€BaHUSL
pactenus onpeickuBatot 0,25 % padounm pactBopom PUIAOMMUII T'OJIJ ML, BAT'.

Bypasi I9THHCTOCTH TOMATOB — TPHOKOBOE 3a00JIeBaHIEe, KOTOPOE TTOpakaeT JIUCThS TOMATOB, BEIpaIIABac-
MBIX TIPEUMYIICCTBEHHO B YCJIOBUSAX 3aKpHITOTO TpyHTa (TEIDIMIAX W TMapHUKax). Bo3Oymutenem sBisieTcss rpud
Cladosporium fulvum Cooke.

CBOI0 KH3HECIIOCOOHOCTh 3TH MHKPOOPTaHU3MBI CHOCOOHBI COXPaHATH 10 10 MecAleB, COXpaHss yCTOWYH-
BOCTh K JUINTEIFHOMY BBICYIIMBAHUIO M MPOMOPaXXUBAHHIO. Bypas MATHUCTOCT, TOMAaTOB HAYMHAET CBOE Pa3BUTHE B
Hepuoy Beretany B (haze LBETEHHUs] IOMHOPOB B BHJIE CBETJIO-3€JICHBIX MSATCH HAa HIKHEH MOBEPXHOCTH JIUCTA. AK-
THUBHOE Pa3BUTHE OO0JIC3HU MPOSBIIETCSA BO BPeMsI CO3PEBaHUS IIJI0A0B U IOpakaeT CaMu J103peBarole ToMaThl. [IaTHa
MIpUOOPETAIOT KOPUYHEBO-XKENTHIH OKpac, CUTHAIM3UPYIOMUII 0 CKOpoM yBimaHWu U rubenu. OT CBOEBPEMEHHOTO
onpeneneHus: Oypoi MATHUCTOCTH TOMATOB Ha PaHHEH CTaJW{ 3aBUCHT KA4eCTBO M KOJMYECTBO COOPAHHOTO ypOKas.
Bypast maTHHCTOCTH TOMATOB OBICTPO PaCHpPOCTPAHSIETCS C OONBHBIX PACTCHUN Ha 370POBBIC KYCTHI OJIarofapst MEJIKUM
gacTuaM (KOHUIUAM). bIaronpusTHEIM yCIIOBHEM UIS pa3MHOXCHUS KOHUIUH SBIIACTCS BIAXKHBIN TEIUIBIH KIIMMAT, a
mepenaabl TeMIepaTyphbl CIIOCOOCTBYIOT TOJIBKO aKTHBH3AINHN PacIpOCTpaHeHus criop. ONTHMaTbHBIMU IS )KU3HEIesI-
TEJILHOCTH U PACIpPOCTPaHEHHs IPHOKOB SIBIISIOTCS BIaXHOCTH Ooiiee 80 % m temmepatypa 22-25 °C. IIpu BnakHOCTH
menee 70 % pa3MHOXKEHHE dTUX BPEIOHOCHBIX TPUOKOB 3aTOpMaKuBaeTcs [2, 3].

[Ipu BH3yaJlbHOM OCMOTpE B3POCIOTO PACTEHHS CIEAyeT OOpaTWTh BHHUMAaHHE HA MOSBICHHE MOPAKEHHBIX
YYacTKOB CBETJIO-3€JIEHOTO FIJIM CBETIIO-CEpOTro IIBETAa HAa HIKHEH CTOpoHe JHcTheB. OOHapyKeHHBIE MPU3HAKU CBHIC-
TENBCTBYET, YTO PAacTeHHWE Mopas3mia Oypast MATHUCTOCTh TOMaToB. CHOPHI MaTOTEHHOTO TpuOKa OBICTPO pacmpocTpa-
HSIOTCSI, TOpaXkast Bce pacteHue. [IaTHa nproOpeTaroT Oypslil HaJeT, IPUBOIAT K CKPYYHNBAHHUIO M 3aCHIXaHHIO JIUCTHEB.
HecBoeBpemeHHbIE BBISBIICHUE 3200JIEBaHHS U €T0 JICUSHHE MOTYT MPUBECTH K CYIIECTBEHHOH moTepe ypoxkas (1o 50
%). IloBpexaeHHble Oypoil MATHUCTOCTHIO TIOMHIOPHI TOKPBIBAIOTCS BBHITYKJIBIMHU IISITHAMU Oyporo HajeTa, MopIuarcs,
HAYMHAIOT OYPETh U 3aChIXAIOT.

Xumuueckne cpeactna. Ilocie Toro, Kak paccaaa NpHKUBETCS Ha TPsijIKe, HACAXKIICHNUS MOXKHO 00paborarh
XJOPOKUCBIO MEJIU umn 1 % BOPAOCCKOM XUJIKOCTBIO. DddexruBHOil npoduIakTHIeckoil Mepoii,
npefoTBpamaomieil Oypylo MHATHHCTOCTh TOMAaToB, SBIsSETCS 00pabOTKa pacTeHUH OMOJOTMYECKUMH CpPEACTBAaMHU,
Hanpumep: DUTOCIIOPUH (10 mx va 10 1 Bomsr). [Ipu 0OHapyKEeHHH 0YaroB MOPaKEHUs JICUYCHHUE CIEAYET MPOBO-
JUTh CUCTEMHO-KOHTaKTHBIMH (pyHrumamu mmpokoro crekrpa aercteus: KBAJIPUC, CK (10 mi Ha 10 1 BOABI).

®y3apno3 TomaToB. Ecin TemmugHbIe TOMHUIOPH! BEIPAIIMBAIOT HA OJHOM U TOM K€ MecTe, He MEeHSA IPYHT,
TO BO3HHUKAET OOJIbIIAs BEPOSITHOCTh TOTO, YTO UX MOXKET TOPa3uTh (y3aprHO3HOE YBsIaHWE. B OTKPBITOM IpyHTE Takke
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MOTYT (POPMHPOBATHCS XOPOILIUE YCIOBUS IS ATOM OOJIE3HU: MPOXJIAJAHBIC HOYH C YaCTHIMHU JTOKASIMU H JKAPKHUE JICT-
Hue nau. Oy3apuo3Hoe yBsSIaHHE MOXKET MPOSBIATHCS B pa3HOE BpeMs Pa3BUTHS TOMATa, HO BOT aKTUBU3UPYETCS BO3-
OyauTeINb, Koraa yxe GopMupYIOTCs IOABL. B 3TOT nmeproa oueHb CHIDKACTCS MMMYHUTET PACTCHUS.

CHUMIOTOMBI HAUAHAIOT MPOSIBISATHCS CHU3Y-BBEPX: BHAYalle OOJIC3Hb MBI CMOXKEM 3aMETHTh Ha HHXKHHX JINCTh-
SIX, @ Yepe3 HEeKOTOpoe BpeMsl 00JIC3Hb PACTIPOCTPAHSICTCS K BEPIIMHE KyCTa.

JIucths mpuoOpeTaroT OJIeTHO-3CIICHBIN MITH JKEJITOBATHIA OKPAC; CBETIICIOT KUIKK; A1e(HOPMUPYIOTCS YSPEIIKH
JINCTBEB, JINCThS 3aKPYIHBAIOTCS, a TOTOM OIIJIAI0T; BEpXHHUE MOOETH ToMaTa yBSIatoT. PacTeHre co BpeMeHeM ychIxa-
€T W yMHPAET; €CIM PAaCTCHHE COBEPUICHHO 3aIlyIIeHO, TO Ha MOCIEIHNUX dTalax MOTHOA0T U KOPHH; €CIIM Ha YIHIE
BIIQXKHAS ITOTO/Ia, TO KOPHH IMMOKPBIBAIOTCS CBETIIBIM HAJIETOM.

Ecim Ha ymuiie CTOWT jkapKasi orojia, TO BCE 3TH CHMITOMBI MOTYT TOJILKO YCHIIUThCS. Ellle omHUM Xapak-
TEPHBIM MPU3HAKOM YBSIAHUS TOMHUIOPOB SIBJIISIETCS PO30BBINM HAJIET B MECTe KOPHEBOH IIeKku. Bee 3TH mMpu3Haku Mbl
MOKEM HaOJFOIaTh B IIEPUO]T IBETCHUS M 00pa30BaHUS IIJIOJIOB, TOJIBKO B 3TH (ha3bl Pa3BUTHUS PACTEHUSI UACT MacCOBOE
MopakeHUe (Py3apHO3HBIM YBsAaHUEM. J[Js TOro 4TOOBI 3aIUTHTE CBOHM ypoOXKaii, CIeyeT XOPOIIO 3HATh M TIOHHUMATh,
KaK MOXKET BECTH ceOsl rpu0, BBI3BIBAIOIINIA YBSIaHUC JIUCTHEB, KaK OH MOMAJAcT B PACTCHHE, YTO IMOPaXaeT U Kak pac-
npocTpansiercs. Takue 3HAHUSA MOMOTYT YETKO JICHCTBOBATh HA ONPEACICHHOM 3Tarle pa3BUTHsI OOJIC3HHU, YTOOBI IMOCIIE
OYCPETHOrO 3Tara He MOTePATh BeCh ypoxkail. Bo30ynuTens ¢y3apuosa npoOupaeTcss B MOJOJICHEKHE KOPCIIKH U T0-
pakaeT COCYIHCTYIO CUCTeMY pacTeHus. YacTo MecTa MosiBICHUS OOKOBBIX Pa3BETBICHHUN U PaHKH — 3TO MECTO BhICAI-
KU pacTeHus. boyie3Hb pa3BUBAETCSI BMECTE C Pa3BUTUEM U POCTOM PACTEHUS ToMarta. 3aTeM 0O0JIe3Hb paclpoCTpaHseT-
cs Ha BCE PacTeHUs IOMUA0pa. boJe3Hb 3aKymopuBaeT COCyIbI U BBIICISACT BEIIECTBA, H3-32 KOTOPBIX BSIHET U CTEOENb,
W JINCThS, U pacTCHUS.

Peskuii mepenaa TemMnepaTyphl U BiIaKHASA MOYBA, IDIOX0E OCBEINECHUE — WACATbHBIC YCIOBHS JUIS Pa3BUTHS U
pactpocTpaHeHus 6oyie3nn ¢y3aprosa. Eciau B meproa moceBa ToMaTa TeMIleparypa MoHWxkaimack Hmke +14 °C, To
BO3pacTacT BEPOATHOCTh pa3BUTHS 3a00JieBaHMsA. 3a00JCBaHUS aKTHBU3UPYETCS, KOT/Ia TeMIlepaTypa MmoJJHUMAajIach 10
+27-28 °C u BoiIe. MneansHoe MeCTO Ui MIPOHUKHOBCHHS 3a00JI€BaHUS — 3TO PAHKU PACTEHUs, KOTOPbIE 00pa3oBa-
JIUCh TPU TIACHIHKOBAaHUM. [IpH TaKWX YCIOBHSAX MATOICH BBIACISACT TOKCHHBI B PACTCHUE, 3TO 00C3BOKUBACT TKAHH U
moMuI0phI BIHYT. CO BpeMeHEM KOPHH PACTCHUHN MPEBPAINAIOTCs B TPYXY. [ pHOBI, KOTOpPBIC BBI3BIBAIOT (y3apHO3HOE
YBSIIaHUE TIOMUIOPOB, B TCUCHHE JIOJTOTO BPEMEHH COXPAHSIIOTCS B (OPME XJIAMHIOCIIOP U MUIICIIHS Ha JIUCTHSIX, IJI0-
Jax, o4Be, cyocTpatax. MHbeKus pacupoCcTpaHsaeTCs yepes3 MOUYBY, BOAY U 3apaKeHHbIE HHCTPYMEHTHI [3].

Mepbl 60pb0bI. Ecii BIHYT TOMHIOPEI, caMoOe JIydlliee, YTO MOXKHO CAeNaTh, 9TO YAAJIUTh pacTeHHE ToMarta ¢
KOpHEM H 00s3aTelbHO CKedb OOTBY. M30aBUTBCS OT TaKOTO TPHOKOBOTO 3a00JicBaHWE MPAKTHICCKH HEBO3MOIKHO.
[ToaToMy 3 peKTHBHON Mepolt nedeHus (Hy3apro3HOTO YBSIaHHS sABIsAETCS npoduiaktuka. Ecim moctapaTthes, TO
MOJKHO TPEIOTBPATHTh MIPOHUKHOBEHNE TPHOKA B PACTEHUE U €0 OJIaromoirydHoe pa3BuTe. PacTeHns ToMaTa MOXHO
00€301acuTh MPH MOCaIKE.
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PEST MANAGEMENT FOR TOMATOES IN THE CONDITIONS OF UZBEKISTAN
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Uzbek Scientific Research Institute for Plant Protection (Tashkent), Uzbekistan

Abstract. To control diseases of tomato and to save their yield some agrotechnical measures and sprays with

Ridomil Gold 680 WDG (2,5 kg/ha) and Kvadris 250 SC (0,6 It/ha) are recommended.
Keywords: tomato, diseases, development of diseases, yield, temperature, humidity, fungicide.
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PAKTOPBI BBIZKUBAEMOCTHU U TEPPUTOPHAJIBHOCTH
JIECHOU KYHHUIIbI B CAMAPCKOU OBJIACTH

9./1. BragumupoBa, KaHauAaT OMOJIOTHYECKUX HAaYK, JOKTOPAHT Kadenpbl skoioruu u bXKJI
OI'AOY BO «Camapckuii HAMOHAIBHBIA HCClieoBaTebCKUi yHIBepcuTeT M. akana. C.I1. Koponesa», Poccus

Annomayus. Kynuya coxpanuiace 6 Mecmax yMepeHHO20 AHMPONO2EHHO20 8030eLiCMEUst Ha NOUMEHHDILL Jiec, ¢ Oa-
2ONPUSMHBIMU KIUMAMUYECKUMU U OPOSUOPOSPAIUYECKUMU YCTIOBUAMY, CROCODCMBYIOWUMU COXPAHEHUIO KOPMOBOU 0a3bl,
0e30naACHOCM MEC JHCUPOBOK U NEPEXOO0B, d MAKIICE C UOTAYUEN CIAYULL BbI6EOCHUsL NOMOMCIBA OM JH0O0ell U COOAK.

Knrwouesvie cnosa: aoanmayusi, 3umnue mponieHus, KOpMOgble YUaCmKU, MeNCUA0BAsL KOHKYPEHYUsL, meppu-
mopuaibHoe nosedeHue.

Jlecnas xynuna (Martes martes L., 1758) npuHamiexuT Kk 9iciay 6opeanbHBIX BHIOB [4], BEDKHBaHUE KOTOPBIX
Ha I0KHBIX I'paHHIaX apeaioB 0co0eHHO akTyasisHO [3]. MccnenoBanue 3KOJIOTHH JICCHOM KYHUITBI IPOBOAMIN B 1994-
2016 rr., METOJJOM 3UMHHUX TPOILICHUH, B MONMEHHBIX OHOIlcHO3aX pek Boira, Camapa, Konaypua, Kodensma. Oopa-
6otaHbl MaTepuaibl 140 NONEBBIX BBIXOJOB, IPHYPOUYCHHBIX K BTOPBIM-UETBEPTHIM CYTKaM II0CIIE CHEronaoB (Y4nuThI-
BaJ cBeXUe ciienbl). Chaenbl IECHOM KyHHUIIBI ObLTH 0OHApY X eHbI B 71 % mosieBbIx BbIx00B (0-3 JIOKyca CO CBEKUMHU
cremamu Ha 10 kv ydetnoro mapuipyra). Crenst o6bikaoBeHHON nucuibl (Vulpes vulpes L.) o6uapyxenst B 100 %
IOJIEBBIX BBIXOJIOB, C INIOTHOCTBIO 1-4 nokyca. UucaeHHOCTh Monysuuil JecHON KyHuIbl cocTaBisia ot 0,3 1o 1 oco-
6u Ha 1000 ra, 4To AJIsl STOTO PerroHa cuuTaeTcst Hu3Kou [1-4].

OCHOBHBIM (DaKTOPOM, CHIKAIOIINM YHCIICHHOCTD JIECHON KyHHUIIBI B I10BOIKBE, BBICTYIIAET CBEJCHHUE U OMO-
JaXMBaHUE Jieca, ¢ OJHOBPEMEHHBIM POCTOM YHCICHHOCTH OObIKHOBeHHOH nucuuel (Vulpes vulpes L.) [2]. Hoctur-
HYBIINE 3PEJIOCTH IUIOJOHOCSIINE COCHOBBIE MOCAIKH, B KOTOPHIX OOMTAET MHOTO MBIIIEBUAHBIX I'PHI3YHOB, HUCIIOJb-
3yrorcst He M. martes, a oOBIKHOBEHHOH JHcuIeld. DTOT BUJ BBICTYIAET TPOPHIECKUM KOHKYPEHTOM KYHHIIBI, JIETKO
MePEeHOCSIINM TpaHCHOPMHUPYIOIee BO3CHCTBIE JTfoei Ha pupoay. [Ipu BEICOKO# mIoTHOCTH momyJsiwu V. vulpes
KyHHUIa UCIIBITBIBAET AUCKOMMOPT, COKpaIaeT MPOIOIKUTENFHOCTh U HEPEPBIBHOCTH KOPMOIIOMCKOBOT'O MOBE/ICHHS,
IIPU BCTpeUax CO CJIeJaMHM JINCHII B €€ MOBEJCHUH YBEIMYMBAETCS YHCIIO IEMEHTAPHBIX MOBEACHYECKUX peakuuit [3],
KyHHIIa CyEeTUTCS, MEUeTCs, YXOIUT Ha JAepeBbs. JIMCHIBI MIMPOKO HCIIONIB3YIOT 3peJible COCHOBBIE ITOCAIKH, IepeMe-
LIAIOTCS KaK 110 TPaHUIIaM y4acTKOB JIPEBECHOW PACTUTENLHOCTH, TaK M BJIOJb PsIKOB, 10 300 M BriryOb HOCAI0K, 10-
CTHTas JICCHBIX OITyIIEK, 1€ MOKHO OOHAPYXKHUTh CIIEABI OXOTHI JIUCHIL Ha 3aHI[eB-0EIISKOB.

Ipu HeyavYHPIX MOIBITKAX PENPOAYKIIMH COCHBI, CIIydar KOTOPBIX MOXHO HaOIOAATh MO BCEMY PETHOHY, OTIIMYA0-
IeMycsl KOHTHHEHTAIIBHBIM, 3aCYIIUTHBBIM KJIMMATOM, KOT/Ia BBDKHBAIOT OT/EIbHBIE ACPEBbsl MM HeOombIMe rpynmbl. [l V.
vulpes cknampiBaeTcst ONTUMAIBHAS Cpelia, HO 3TOro He MPOUCXOIMT B OTHOLICHHH M. martes, kotopasi HCHOJb3yeT IPaHHIIbI
IUIOTHBIX COCHOBBIX JIECOTIOCA 0K (Tabmuia 1). JIncnisl JoObIBatOT MBIIIEBUIHBIX B KyCTAPHUKOBOH MOMME C «BKPATLICHUSIMID)
COCEHOK, COXPaHHBIIMMHCS 10CJIE HEYIaYHBIX MOCa 0K, 10 KOTOPOH KYHHIIBI OOBIMHO MEPEXO/IT OT OHOTO KOPMOBOTO y4acT-
Ka K apyromy. Ilocie HU30BOro moxapa KyHHIIA TIEpecTaeT UCIOIb30BaTh PHUBBIYHBIE MECTOOOHTAHNS, JIOKAIU3YET CBOU T1e-
pemelieH s OJIMKe K YKUIIBIO YENIOBEKa, YTO CBHIETEIILCTBYET O HenepeHocuMoct M. martes ceexxux rapeid. Jlucuia npuBbIy-
HBIMH MapUIpyTaMHy IPOIOIDKAET aKTUBHO MepEeMEIIaThCsl 0 yJacTKaM, IIOCTPAIaBIINM OT HU30BBIX HOXKApOB.

3aMyCOpPEeHHOCTh JIECOB MPUBOIUT K POCTy unciaeHHocTH V. VUIPes, opueHTHpYOIIEH epeMeIeH st OT OJHOM
AQHTPOIIOTEHHOW CBAJIKU JI0 Ipyrod. M. martes, ocoOEHHO cCaMKH, MEepecTaroT I0JIb30BATHCS KOPMOBBIMU Y4acTKaMH
WIN MIePeXxoAaMH, eClI Ha HUX MOSABISAIOTCS CBAJKHU. [Ipu ymepeHHOH uncneHHocTH nucun, M. martes He pearupyer
HEraTHBHO Ha BCTPEYH CO CJIeJaMH JICHUII, HAIIPOTUB, UCIIOJIB3YeT UX JJISl ODHEHTALMH COOCTBEHHBIX NIepeMEIeHHH, HO
TIPY BBICOKOH YMCIEHHOCTH — PearupyeT Ha CIIEbl JUCHUIl HETaTUBHO.

Tabnuya 1
HexoTopbie 0cO0¢HHOCTH KOPMOIIOHCKOBOI
AKTHBHOCTH JIECHOI KYHUIIbI B oliMeHHbIX OuoTonax (1993-2013 rr.)

CpenHee 3HauyeHue + cT. ommbka | ucmepc.
[Toka3aTesab aKTUBHOCTH N MHH. — MaKC. CTaHJI. OTKJL.
[IpOTSIKEHHOCTH CYTOYHOTO X0/1a 0CO0H, KM 65 | 4.1+03 56
07-112 2.3
IIpoTsKeHHOCTH KOPMOTIOMCKOBOTO ITYTH, 59 | 71.+6. 881.3
B % OT CyTOYHOTO X072 25.-100.0 41.7
[IpOTsHKEHHOCTh CYTOYHOTO XOZa, B KM, MPHUXOJIIascs Ha moum- | 38 1.8+0.12 0.7
KY OJIHOHU IOJICBKH 06-4.2 0.9
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Oxonuanue mabauyol 1
CpenHee 3Ha4YCHUE * CT. OIIMOKa Hucnepc.

Ilokazarens aKTHBHOCTH N MHH. — MaKc. CTaHJI. OTKJL.
IIpoTsiKeHHOCTD ClIeI0B KYHHUI, IPOXO/SIIHUX 0 CTallUsIM, PacIo- 613+2.8 31.6
JIOKCHHBIM Ha TPAHUIIAX JICCHBIX OMOIIEHO30B, B % K oOmieil nu- 54.1 -67.7 5.6

CTaHIMHU CIIEIOB, paBHOU 84 KM

Ilpumeyanue: N — aucno TporeHUH

Bounbias 3BpHOMOHTHOCTH JIMCHUII, @ TaKKe MX JIydllasi CllocOOHOCTh TuddepeHIHpoBaTh ONacHOCTh, HCXO-
JSIIIYIO OT JIIOAEH, NMPH YCIOBMM HapacTaHWsl aHTPOIIOTCHHOTO (haKTopa, CIOCOOCTBYET 000CTPEHHIO TPODUUECKON U
MIPOCTPAaHCTBEHHOW KOHKYPEHIIMH OOBIKHOBEHHOM JIMCUIIBI M JIECHOM KYHUIIBIL.

OtpunarenpabM st M. martes ¢paxTopom SBISIETCS CHETOXOMHBIN TPAHCIOPT, CACNABIIHN TOCTYITHBIMHA IS
OT[IBIXA JIIOACH yIaJeHHBIE YIaCTKHU Jieca, UCTIONB3YIOIINECs CAaMKaMH ISl BRIBeAeHHU moToMcTBa. OCOOCHHO «cTpasa-
€T» PeNpOAYKTUBHBIN MOTEHIMAI KYHHUIIBI OT HEXBAaTKH MEPECTONHBIX IEpEeBhEB, IPOM3PACTAIOMNX Ha Oeperax pek, Ha
TpaHHIIE OCTPOBKOB Jeca. B BEICOKO pacHoI0KEHHBIX IyIIaxX KYHHIBI OOBIYHO YCTPAaUBaIOT BEIBOJKOBBIC yOexwmIa. B
COBPEMEHHBIX YCIIOBHAX TAaKWX AYIUIUCTHIX JEPEBHEB, JIETOM €KETOMHO HCIIONB3YIOMNXCS KYHUICH IJIS BBHIBEICHUS
JETEHBINICH, a 3MMOW — JJIs1 JHEBHOTO OT/AbIXa, ObIBaCT CYMTAHHOE KOJIMUECTBO — He Ooyee oqHOro-nByx Ha 1000 ra. B
OCHOBaHHMSIX JIePEBbEB (IyObl, OCOKOPH, BA3bI), €CIIM OHU NPOU3PACTAIOT B JOCTYITHOW JJIsl JIBDKHUKOB M CHETOXOHOTO
TPAHCIOPTa MECTHOCTH, JIIOJM OOBIYHO PAa3BOIAT KOCTPHI, B PE3yJbTaTe Yero KyHHIbI BBIHYKICHBI MCKaTh ApPYTrHe
yOexuia (aymia BajexuH, YriiyOJIeHUs B IPYHTE, YKPBITHSI, PACIOJOKEHHbIE B I'YCTOM KyCTapHHKE, 3aMyCOPEHHOM
XBOPOCTOM), 4TO TMPHBOIUT K CHW)KEHHIO BBDKMBAEMOCTH MoJoaHsiKa. [lepecedeHHbIl penbed MECTHOCTH HE CIIOco0-
CTBYET 3UMHUM IIEPEMELICHUIM JIIOJIEil Ha CHETOX0/1aX U SIBJISIETCS MOJI0KUTEIBHBIM (PaKTOPOM BBIKMBAEMOCTH KYHHII.
Kpome Toro, B cenbCKkoX03sHCTBEHHBIX palioHax MepecedeHHass MECTHOCTh OCTaeTCsl HepacliaxaHHoi. B oBparax, Gai-
Kax ¥ YBIQKHCHHBIX HHU3WHAX MPOM3PACTAIOT NCPEBbs, YTO OJATONPHATHO I KOPMOMOUCKOBOW aKTHBHOCTH KYHHIT
WIH UX TEPEXO/IOB C yyacTKa Ha yJacToK. Hammdane oBparoB, CONpPOBOKAAOMICECS OTCYTCTBHEM aHTPOIIOTEHHBIX TO-
CTPOEK, CIIOCOOCTBYET BBDKHBAHUIO MOJIOIHSKA JICCHOW KYHHIIBI, KOTOPBIH CTpajgaeT OoT AOMAaIlHed cobaku (BKIIOYas
MOy IUKYI0 3K0(opMy). Clensl cerojaeTok, KOTOpble MOXXHO HAOMIOAATh B AekaOpe Ha 3aIBOpPKaxX Kb (BKIIOUYAs
JadHBIC TOMUKH, JICTHHE JIareps, IOCTPOUKH TIPHIOPOKHOTO aBTOCEPBHCA U T. 1.), B (peBpasie 00BIYHO HCUE3ar0T, 0CO-
OCHHO IIpH CJIEeI0BOI aKTHBHOCTH cobak. B moiitme Bonru M. martes opreHTHpyeT KOpMOBOH OMUCK BJOJb TPAHUI] BBI-
cokux OeperoB Boioxek, Tak Kak CO CTOPOHBI KPY4YH YyBCTBYIOT 0€30MaCHOCTb, B CBSI3H C HEBO3MOKHOCTHIO HEOXKH-
JIAHHOT'O MOSIBJICHUSI JIFOJIeH, COOaK M €CTECTBEHHBIX «BparoBy. JJJIMTENbHBIH MaBOIOK, B CBSI3H C 3apPETyIMPOBAHHOCTHIO
peK, NPUBOAMT K KOHIIEHTPAIMHU MBIIIEBUAHBIX IPhI3YHOB Ha JIPEHUPOBAHHBIX YUaCTKaX, YTO CIIOCOOCTBYET BBIKAPMIIH-
BaHUIO JIECHON KyHHMIIEH MonoaHsAKa. I1070BoIbE 3aTPyIHACT U JOCTYII JIIOJEi K MecTaM OOMTaHU JIECHBIX KYHHII, YTO
TaKXe CII0COOCTBYET MOBBILICHUIO €€ YHUCICHHOCTH.

Pasmepsl cyTowyHbIX Yy4yacTkoB M. martes Ha WCCIIeOBaHHOH TEPPUTOPHA B CpPEAHEM COCTaBIs-
oT_okono_60 ea (mo maHHBIM 31 TporuieHms); Ooiee KPyHHBIC YYaCTKHA BCTPEYANHCh INPH CICTYIONUX YCIOBHAX:
1) y camroB (B moiime mpeoOraganu caMKu); 2) IPH HEAOCTaTKE KOPMOB (KYHHIIBI XOAHIH JIOBUTH IITUI] B IIPUOPEIKHBIX
KyCTapHHKax); 3) Imocje CHeromajga (3BephbKH BOCCTAHABJIHMBAIHN TPOIMHBI); 4) MPH HEAOCTATKE CaMIIOB (3aXOIIIIA Ha
CME)XHBIC TEPPUTOPHUH, B IPOILIBIC TOJBI 3aCEIICHHBIE CaMIIaMH); 5) B MEPHOM JIOKHOTO ToHa. CHIDKCHHIO pa3MepoB
CYTOUYHBIX YYaCTKOB CITOCOOCTBYIOT ciiefytonue (GakTopsl: 1) yCTpOHCTBO JIFOBMHU CTOTOB HA MHIUBUIYAaIbHOM y9acT-
Ke, U, COOTBETCTBEHHO, KOHIIEHTPAIUSI TPHI3YHOB B CTOTax Ce€Ha; 2) TOfbl, OOraTble Ha KOPMOBBIE PECYPCHI; 3) PE3KO
BO3POCIINI YPOBEHb aHTPOIOIeHa (IIPHU 3TOM KyHHI[Bl HAYMHAIOT XOJUTh TI0 CBOMM CleJ]aM, IIPOJIOKESHHBIM Ha OJHOM
KOPMOBOW TeppUTOPHH, H30eras TOH 4acTH yJacTKa, Ha KOTOPOH TMOSBIAIOTCS HOBbIE aHTPOIIOTEHHbBIE OOBEKTHI).

Taxum o6pazom, B Camapckoii obsacTi HabII01aeTCsl CBOe00pa3HOe BIMSHIE HEKOTOPHIX (JaKTOPOB KIIMMATa,
penbeda U MONMEHHON THAPOTEOJIOTHN Ha BBDKHBAHKE JIECHOM KYHMIIBI, KOTOPas OOMTAET B 3TOM PETHOHE B «Y3KHX»
9KOJIOTHYECKUX YCIIOBHSAX.
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THE FACTORS OF SURVIVAL AND TERRITORIALITY
OF PINE MARTEN IN SAMARA OBLAST
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Abstract. Martens live in places of moderate human intervention in floodplain forest with favourable climate
and orohydrography conditions promoting food potential preservation, safety of feeding and migration spots and with
breeding stations isolated from humans and dogs.
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VJIK 581.4075.8(076.5)

HNHBEHTAPU3ALUSA TIPUBPEXKXKHBIX MAKPO®UTOB PEKU NIIITUM
B IPEJEJAX I'OPOJA ACTAHBI U IPUT'OPOJHOU TEPPUTOPUU

AJL. lykenbaepal, A.H. AkmoszaeBa®
! kanUIAT GHOTOTMYECKUX HAYK, HCTIONHAIONINN 00S3aHHOCTH JIOIEHTA, 2 MArUCTPAHT 2-T0 Kypca
EBpasuiickuit HarmonansHbIH yHuBepcuteT uM. JL.H. ['ymunesa (Actana), Kazaxcran

Annomauyus. B oannotl cmamve npugedenvl pe3yibmanvl UHEEHMAPU3AYUY NPUOPEICHBIX PACMENULl peKu
Hwum 6 npedenax 2opoda Acmana u npucopoonoii 30uvl. Ha ucciedo8anuvlx yuacmiax biasier 8u0080U cocmag 600-
HbIX U PUOPEdNCHBIX MAKpOPumos, cocmasusuiux 48 6uoos. [ana xapaxmepucmuka coobuecma.

Knrwouesvie cnosa: maxpopumet, cudpoghumol, mopponozus, npubpesicuvie pacmenus,, UHGEHMAPU3AYUsL pac-
MeHuUtl, pecypcul.

Ha rtepputopun PecnyOnuku Kaszaxcran npowmspacraer okoso 6000 BHIOB COCYAMCTHIX pacTeHuil. BomHas
PacTUTENBPHOCTH B BUAOBOM OTHOIICHUH camas OemHas U ApeBHAA, peacTasieHa okono 130 Bugamu. BogHble pacre-
HUSI CITy’KaT HEPECTHIIMIIEM Ul phIO, KOPMOBOH 0a30i Ui HUX M BoJOIUIaBaomux ntuil. Bo ¢iope 6omoT, pednsix
o¥M 1 TuMaHoB Oonee 450 BUIOB [5].

Pa3BuTHe Ka3axcTaHCKOM CTONMITBI Beera ObUIO TECHO CBA3AHO C €€ paclooKeHneM Ha Oeperax pekn MmmiM,
KOTOpasi sSIBIsIach Ba)KHEWIIEH TPaHCIOPTHOH aprepueil. HplHemHee HHTEHCHBHOE aHTPOIIOTEHHOE BO3JCHCTBHE MO-
XKET MPUBOJNUTE K PE3KOMY COKPAIIECHHIO YHCICHHOCTH MAaKpO(HUTOB M AaXKe NMPHUBECTH K ITOJIHOMY HCUE3HOBEHHIO He-
KOTOPBIX BUJIOB IICHHBIX pacTeHHi. B CBs3M ¢ 3THUM, paHee Mojy4eHHbIe AaHHbIE O 3amacax ObICTpo ycrapeBaroT. OT-
CYTCTBHE CBEXKHX PECYPCOBEIUECKUX CBEJCHUI U OTCYTCTBUE CBEXKUX CBEIECHUN O MOP (OJOTNIECKUX, aHATOMUYECKUX
0COOEHHOCTSIX NIPUOPEKHBIX M BOAHBIX PACTCHUI OrpaHUYMBAET MX BO3MOYKHOE MCIOJIB30BaHUE B Pa3HbIX OMOMH/INKA-
LHOHHBIX, (papMalleBTUUECKHUX LIEIIX M UX MPOMBIIIIEHHOE HCIOIb30BaHNE, KOTOPHIX B JaHHOE BpeMs Ha TEPPUTOPHH
AXMOJNMHCKOHM 00J1acTH He ocyllecTBiseTcs. VIHBeHTapu3anus BhICIINX BOAHBIX PACTEHUH aeT BOZMOXKHOCTH 3aHOBO
COCTaBUTH CIIMCOK OCHOBHBIX BHUJIOB, BEISIBUTH KOJMYECTBO MAaKpO(HUTOB Ha MoOepexbe pexn MM, u3yduTs ux Ouo-
JIOTHYECKHUE, SKOJIOTUIECKHE OCOOEHHOCTH, HCXOMAS M3 3THX HCCICAOBAHUH, pa3lesuTh 1Mo rpynmnaM. M3 HUX MOXHO
MOJYEPKHYTh HEKOTOpBIE BUABI JICKAPCTBEHHBIX PACTEHHUM, BCTpeUaromyecss Ha mooepexse pekn MmmM B mpepenax
ropona Actasbsl. JlIOMHHUPYIOT IIpeacTaBuTeNH cemelicTBa CiioxxHOIBETHBIE Witk Asteracae.

CrnocoOGHOCTH BBICIINX BOIAHBIX PACTCHHH YAASATh U3 BOZIBI 3arPs3HAIONINE BEIIECTBA — ONOTCHHBIC SJIEMEHTHI
(azor, docdop, kamuii, KaIBPIUi, MarHUi, MapraHell, cepy), TsSHKeIble MeTaJuTbl (KaJMUH, MeIb, CBHHEI, IIMHK), (peHo-
JIbl, Cyib(aThl U YMEHBIIATh €€ 3arpsi3HEHHOCTh He(TENPOAYKTaMH, CHHTETHYECKHMH TOBEPXHOCTHO-aKTHBHBIMH Be-
IIECTBAMH, YTO KOHTPOJUPYETCSA TAKMMHU IMOKA3aTEIIMU OPTaHUYECKOTO 3arpsA3HEHHs CPelsl, Kak OMOJIOTHYEecKoe IMo-
TpeOIeHne KUCIOpoaa U XUMUUECKoe oTpebieHne Kuciopoaa. Bo MHOrHX cTpaHax AMEpHKH JAOBOJIBHO IIHPOKO HC-
MOJIb3YETCS] CUCTEMbl OYHMCTKH MIAXTHBIX BOJ| Ha IJIAHTALMIX KaMblllla U TPOCTHUKA. OMHUCaHbl COOPYKEHUS C KaMbIIIO-
BOW paCTHTENILHOCTBIO Ul OYMCTKU XO3SIMCTBEHHO-OBITOBBIX CTOUHBIX BojA B Huaepnanmax, Snonuu, Kwurae, mns
OUYHCTKH 3arpsI3HEHHOTO MOBEPXHOCTHOTo cToka B HopBeruu, ABcTpanuu u B Apyrux crpaHax. CTOWKOCTh Kambllla K
JEUCTBHIO OONBIIMX KOHIEHTPAIMH 3arpsi3HAIONIMX BEIIECTB MO3BOJIMIIA JOBOJBHO YCIIEIIHO HMCIONB30BATh €0 IS
OYHCTKH CTOYHBIX BOJ B BenukoOpuranuu [3].

B Kazaxcrane paHee mpoBOJWINCH McCieNOBaHMs OnoneHo3a peku Mmmm B nenom. OnHUM MOCIEIHUX HC-
CJIeZIOBaHMi, HANIPaBJICHHBIX Ha M3y4eHHe OMoIeHo3a peku VImuM Ha TeppuTopHHu B Tpejiesiax ropoaa ACTaHbl, SBIIs-
etTcs pabora AkbOaeBoii JI.X. u coaBTopoB. B anHo# paboTe npuBeieH o0t 0630p OnoreHo3a peku Mmum B npejie-
nax ropoaa Acrausl. [IpuBeneHo Bu0Boe pasHooOpasue (ayHbl U JIMIIL OTPHIBOYHBIE CBeeHHs 1o duiope. [IpuBonsT-
¢ CBEJICHHS 10 BCTPeYaeMOoCTH 29 BUAOB BOJHBIX MakpohuToB [1].

O030p HayuyHBIX CTAaTeH IO MCCIEIOBAHHIO, BBISBUII HaJMYHE OTPBIBOYHBIX CBEJCHHH MO Makpo(UTaM peKu
WM. Ha ceromusiamiA 16€Hh HE COCTABIIEHA IOJIHAS CUCTEMAaTH3alns BCEX BUIOB MaKpO(QUTOB BOTHOW M MPUOPEK-
HOM 30H, TaK e UMEIOTCsl MPOOEIbl B CBEJCHUSIX O MPAKTUYECKON 3HAUMMOCTH MakpoduToB. B cBsi3u ¢ 3THM, HHBEH-
Tapu3aius NpuOpexkHbIX MakpouToB pexu MM B rpezesnax ropoga AcTaHbl HEIPEMEHHO JACT BBICOKUN Pe3ysbTaT
T10 U3yYEHUIO U BBIBJICHUIO [TEPCIEKTUBHBIX PACTEHUH CPeaN NPHOPEXKHBIX MAaKPO(UTOB, IS UCTIOIb30BAHUS OTAEIb-
HBIX TPYIIII HOJIE3HBIX PACTEHUH B OMOMHIMKALMOHHBIX LIEJISIX, B KAYECTBE UICTOYHUKOB JIEKAPCTBEHHOTO CHIPBSI U T.JI.

Lenpto nanHOW paboTHI ABJISETCS W3yYEHHE BHUIOBOTO COCTaBa W MCCIIEJOBAHUE BOJHBIX, IPHOPEKHBIX MaK-
pO(hUTOB B ropojie ¥ B OKpanHax ropoja ACTaHbl M ONPEEIUTh U3 HUX IIEPCIEKTUBHBIE PacTeHUs, GUTOPEMUANAHTHI U
JIEKapCTBEHHBIE PAaCTEHMS M UX XapakTep paclpocTpaHeHus. B cBs3u ¢ 3TMM OBLIM MOCTABJIEHBI CIIeTyIONINe 3a1aun:
npoBeJieHNe (PIOPUCTHYECKOTO aHaIu3a BOIHBIX, TPHOPEXKHBIX MaKpO(QHUTOB B TOPOZE U B OKpanHax ropoja. Hayunoi
HOBW3HOM SIBJISIETCS TO, YTO BIIEPBBIC [TPOBECHA HHBEHTAPHU3AIUsI BUJOBOI'O COCTaBa BOJIHBIX pacTeHnil pexku NmmM B
npezenax ropoaa Acrtansl. BeisiBIeHbI 0COOEHHOCTH pacnpoctpaHenust MakpoduToB peku Minum. [Ipakrudeckas 3Ha-
YUMOCTb MCCIIEIOBaHHS 3aKJIFOYAETCsl B TOM, YTO HOJyYSHHBIE IAHHbIE MOT'YT OBITh UCIIOJIb30BAHbBI IIPH COCTABIICHUH U
JIOTIOJIHEHNH PErHOHAIBHBIX (DIIOPUCTUUECKHUX CIIMCKOB rOPOJia M B OKpauHaX ropoja AcTaHsbl.

© JNyxen6aesa A.JI., Axmoinnaesa A.H. / Dukenbayeva A.D., Akmoldayeva A.N., 2016
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Pusuko-reorpaguueckas XapaKTepHCTHKA MeCTa UCCIeJOBAHUS

HccnenoBanus MpoBOAMINCH Ha TEPPUTOPHHU roposia AcTaHa U B OKpanHax ropoja jeroMm 2016 roga. O0bek-
TOM Hcclea0BaHus Oblna peka MM, Pexa MmumM npoTekaer uepes LeHTp ropoja AcTaHbl ¢ BOCTOKA Ha 3amaf, pasze-
JIsIst TOPOJT Ha JIBE 4acTy, 1o T. Acrane u Kazaxcrany. Pexa Wmum nmeer npotsbkenHocts 1100 kM. OOmmias [uimHa peku
OT UCTOKA J10 YCThs 2450 kM.

Jnist mpoBeieHyst McclienoBaHust ObIIIO BBIOpaHO 3 y4yacTka B OKpavHaXx W B Mpejeiax ropoaa AcTaHbl. Y4acT-
koM Nel sBmsercs mocenok Kyfiremkap, ydactok Ne2 — IlentpanpHblii mapk r. Actadbl, ygacTok Ne3 — mocenok
Kocmer.

Marepua ¥ MeTOJbI HcCIeJ0BAHMIT

OO0BeKTOM HCCIeIOBAaHNHU OBbLIa BRIOpaHa BOJHAS PACTHTEIBHOCTH peku UmmM B mpenenax ropoga ActaHa u
MIPUTOPOIHON TeppuTopuu. IIpu MccinenoBaHUM pacTeHWH BOMHBIX OOBEKTOB OBLIM BBISBICHBI NPHUOPEXKHBIE, TOTPY-
JKeHHBIE, TUIABAIOLINE, MTOTYIOTPYKEHHbIE U MIPUOPEIKHO-BOIHBIE COCYIUCTHIE PACTEHUSL.

Marepuanom i1 JaHHOH paboTel ObUTH repOapHble cOOPBI, NPOBEACHHbBIE B BeceHHe-IeTHHH nepuon 2016 ro-
na. Beut uccnenoBan yyactok peku Mimum o0mei npoTsokeHHOCTRIO 30,5 KM.

[InanupoBanue pabdOT MPOBOAMIIOCH C TIOMOIIBI0 KOCMHUYECKMX CHUMKOB u3 mporpamMmbl Google Earth
6.0.1.2032, Ha X OCHOBE OBLIM OTMEYEHBI paiiOHbI UCCIIEOBaHUH (PUCYHOK 1).

Puc. 1. Hecnedosannvie yuacmu: yuacmok Nel — nocenok Kyiieenoicap,
yuacmox Ne2 — Ilenmpanvhulii napk, yuacmox Ne3 — nocenox Kocuivl

Jyis BBIABNICHHST BUIOBOTO Pa3HOOOpa3Ws M XapaKTepa paclpeleieHUs] BOJHON W MpHOpPEKHO-BOIHOM pacTu-
TENBHOCTU B peke Ecmite mcmons30Bauch cienyromnmie Metoasl [2, 4]. [lemme u BeIe3THBIC SKCKYPCUU JUTS U3yUCHHS
PaCTUTENBHBIX cOo00mEecTB 1 cOopa pacTeHHA. PEKOrHOCIMPOBOYHBIN METO]] UCIIOIB30BAaJICs MPH OMUCAHUU MIPHOPEK-
HOW pacTUTEeNbHOCTH. PacTeHns ObUM TepOapH30BaHBI U OINPEIESIICHBl M0 CTAaHIAPTHOW MeToamke. s ompeneeHus
BHIOBO MPHHAIICKHOCTH PACTEHUI HCIOIB30BaJICs OTPEACIUTENb [§].

HpI/I OIMMCAaHUN PACTUTECIIBHBIX COOGH.[CCTB PEKH MMPUMEHAJIOCH CTaHAAPTHAasA METOJUKA S5KOJOTMYCCKHUX IIPO-
¢uneii. [Ipodunu pacrnonaraiuch NepreHANKYISIPHO OEperoBoil JIMHUM, 3aXBaTHIBAIU MIPUOPEIKHYIO MOJIOCY M TPOTSI-
THBAJIMCH MEPHEHIUKYIIIPHO OEperoBoil IMHNUH, 3aXBaThIBAIN NMPHOPEKHYIO MOJIOCY U MPOTATHBAINCH A0 MaKCUMallb-
HOM TiyOuHbl. Pasmep mommanox Obu1 B mpegenax 300 m2, 15%15 m. 3arem ompenessiics XapakTepHbIH Ui KaXI0H
30HBI CIIEKTP PaCTUTEIBHBIX COOOMIECTB.

C6op u repbapusaiusi BOJHBIX, TPHOPEKHBIX U MPUOPEIKHO-BOIHBIX PACTEHHH MPOBOAMINCH 10 METOJHKE,
oTMedeHHoM B padoTtax A.K. CkBoprosa [6].

COop mpUOPEKHBIX PACTCHHIA MPOBOAWICS B SICHYIO CYXYIO HOroay. PacTeHus ¢ BO3MYIIHBIMU MO JHUMAFOIIIH-
MHUCS HaJl BOJIO# CTEOJIIMH U JIMCTHIMH BBIKAITBIBAIMCH C IOMOIIIBIO KOMAJIOK (Cycak 30HTHUHBIN — Butomus umbellatus
L. BepOeitnuk obbikHOBeHHBIH — Lysimachia vulgaris L. gactyxa oOsikHOBenHas — Alisma plantago aquayica L., npu-
Opexuuna npomexyrounas — Aeluropus intermedius Regel, nep6ennuk no3usiit — Lythrum virgatum L.). [pyHT ¢ BbI-
KOIIAHHOTO PACTEHUS OTPSIXUBAJICA U OTMBIBaJICS. CBexecoOpaHHBIE PACTEHHS YKIAaIbIBAJIHCh PABHOMEPHO HA Tas3eT-
HBIE JIUCTHI U B repOapHyro manky. KpymHble pacTeHHs pe3alnch Ha YacTH, a TaKkXKe KPYIHbIE KOPHEBHUIIA Pe3asIUCh
MIPOJIOTBHO Ha ABe 9acTH. CTeOIM BBICOKMX PACTEHWH MepernOaich MO TeM WIIM WHBIM YTJIOM, 9TOOBI pacTeHHE yMe-
CTHJIOCH B rep6apHoii manke. CO0p MOTHOCTHIO OTPY)KEHHBIX PACTEHHH B BOy (HAaIpuMep, pAECTHI) IPOM3BOAMIICS Clie-
JIYIOIIMM 00pa3oM, pacTEeHHs MMOMEIIAINCH B INTACTUKOBYIO Tapy, gajiee B 1a0OpaTOPHH PacTeHUs BHIKIAIBIBAIIICE B KO-
BETHI C BOJIOM, IOTOM PACTEHHs MIePEMENIAINCh Ha JINCTHI IJIOTHON OyMaru 1 0OKJIaIbIBAJICh (PUIIBTPOBAIIbHOM OyMaroi.
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Pactenusi, coOpaHHbIE BO BpeMsl SKCKYpCHH, CHaOXannuch pabounmu repoapHeiMu sTukeTkamu. [logpoOubie 3amnucu o
MecTe cOopa, CTETIeHN paclpoCTPaHEHHOCTH BH/Ia BHOCHIIUCH B Hay4YHbIH )KypHAJI.

Pe3y.]Il)TaT])I HCCJICIIOBaHI/lﬁ H UX 06cy>1me1me

B Bogoemax BeICIINE BOJHBIE PACTEHUsSI 00pa3yloT pa3siMuHble COOOLIECTBA, KaKI0€ U3 KOTOPHIX XapaKTepH-
3MpYETCs BUAOBBIM COCTABOM I'MAPO(UTOB, 0COOCHHOCTSIMU MX POCTA, PAa3BUTHS U Pa3IMYHOM MPOIYKTUBHOCTBIO.

B 2015 u 2016 roxy B 1eTHUIT IepHOA, HA UCCIIETOBAHHBIX yJacTKax peKH ObII0 0OHapyKeHO olIiee Kommde-
cTBO BHIOB — 48, n3 HUX Ha ydacTke Nel-23 BujoB, Ha yuactke Ne2-8 BumoB, Ha ydacTke Ne3-17 Bunos. B xome pador
OTIPENICITIIIICH IPAKTHYICCKIE 3HAUCHUS PACTECHIMH, OTIPENISIINA U3 HAX 2 MUIIEBBIX, 7 TEXHUUECKUX, 4 KOPMOBBIX U 10
JIEKapCTBEHHBIX pacTeHni (Tabnwma 1).

2009.

Tabruya 1
Ne | PacteHus o] | Ne2 | Ne3 | [IpakTnueckoe 3HaYCHHE pacTEHUH
1 Butomus umbellatus L. (Cycak 30HTHYHBI) + - - My,
2A | Lysimachia vulgaris L (Bep6eiinnk 00bIKHOBCHHBII) + - - Texn.
3 Aeluropus intermedius Regel (ITpuGpekHuna mpomexyrounas) | + - - Kopm.
4 —Lythrum virgatum L (JlepOeHHHK JIO3HBI) + - - Jlex.
5 Carduus crispus (HepTomnoox Kyp4aBblii) + - + Jlek.
6 Tardxacum officinal (OxyBaHYMK OOBIKHOBEHHBIN) + + + Jlek.
7 Plantago (TTogopoHUK) + + + Jlek.
8 Potamogeton crispus (Paect KypuaBblii) + + - Kopwm.
9 P. pestinatus (P. rpeGeHyaThlif) + - + TexH.
10 | Matricaria (Pomanixa) + + + Jlek.
11 | Urtica (Kpanusa) + + + Jlek.
12 | Origanum vulgare (dymuuna) - - + Jlek.
13 | Phragmites australis (TpocTHHK 0OBIKHOBEHHBI#) + - + TexH.
14 | Alisma plantagoaquatica (Yactyxa 0ObIKHOBEHHAsT) + - - Jlex.
15 | Fontinalis antipyretica Hedw. (ITorpyxeHnHsiit | + - + TexH.
IIpeKpervIsiomuiics: runpodur)
16 | Potomogeton decipiens (Paect oGMaHYHBEIIT) + + + TexH.
17 | Scripus lacustris L. (Kamplin o3epHbiii) + + + M.
18 | Juncus compressus (CHTHHK CIUTFOCHYTBIN) + + + TexH.
19 | Juncus capitatus Weigel (CutHHK ros10BUATHIN) + - + TexH.
20 | Typha (Poro3) + - + TexH.
21 | Elodea (Dmozes) + - + Kopwm.
22 | Equisetum L. (XBomr) + - + Jlek.
23 | L. minor (Psicka manas) + - + Kopwm.
24 | Inula (dessicun) + - - Jlek.
3aki04yeHue

Takum 0Opa3oM, NpoBeieHa MHBEHTapH3alkst BOAHOM U IPHOPexHO# (utops! pekn MImmM Ha BccieyeMbIX ydacT-
Kax (mpuropoanbie yaacTku: Nel — okpectHocTH mocenka Kyiiremkap; yaactok Ne3 — B patioHe nocenka Kocmrsl AKMOITHH-
cKast o0siacTpb 1 B uepTe roposa ydactok Ne2 — [leHrpasbHblii napk r. Actanbl). B pesynbrate BoisiiieHO 48 BUIIOB Makpodu-
TOB, OTHOCAIIMXCS K 17-TH cemeiicTBaM. [1o mpakTHYecKOMy NMPUMEHEHHIO OOJIBIIMHCTBO BUIOB OTHOCATCS K JICKAPCTBEH-
ueiM — 10 BuznoB (Inula, Origanum vulgare), 7 Bunos texanueckue pactenus (Typha, Juncus compressus ) u T..
HccnenoBaHHbIE YYacTKH TPEACTaBIECHBI TPOCTHUKOBBIMH, TPOCTHHKOBO-Pa3HOTPABHBIMH M TPOCTHHKOBO-
paecToBbIMH (uTOLIEHO3aMHU. [1J1s1 HCCIIeIOBaHHBIX YUYaCTKOB ITPOBEJICHO ONMCAHUE PACTUTENBLHBIX COOOIECTB.
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CATALOGUING COASTAL MACROPHYTES
OF ISHIM RIVER IN ASTANA AND SUBURBAN AREA

A.D. Dukenbayeva?!, A.N. Akmoldayeva?
! Candidate of Biological Sciences, Acting Associate Professor, 2 Second-Year Master Student
L.N. Gumilyov Eurasian National University (Astana), Kazakhstan

Abstract. This article presents the results of cataloguing coastal plants of Ishim river in Astana and suburban
area. At the researched areas species composition of aquatic and coastal macrophytes, comprising 48 species, has been
allocated. The communities were characterized.

Keywords: macrophytes, hydrophyte, morphology, coastal plants, cataloguing plants, resources.
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MUKPOBHOTA PAHOHOB IOKHOI'O ITIPUAPAJIbS

JI.A. 3aiitnutaunoral, C.U. Kykanosa?, K. /K. Tammyaaros®
1.2 kanmumaT GHONOTMYECKUX HAYK, CTAPIINNA HAYYIHBII COTPYIHHK,
8 KaHUIAT GHOJIOTMYECKHX HAYK, 3aBELYIONINI Ta00paTOpHEii KOJUTEKIMH POMBIILIEHHO BaKHBIX MHKPOOPTaHHU3MOB
WuctutyT MEKpoOHOIoruu Axagemun Hayk Pecry6muku Y36ekucran (TamkeHt), Y36ekucTtan

Annomayusn. Muxpo6noe pazrHoodpasue IKCmpemMaibHbiX 301 npusiexaem eHumanue mroaux yuenvix (Kawmep, 1981;
Konemanmunosa, 2009, Ventosa, 1998). Oonoti uz maxux sxcmpemMaibHbix 301 8CeMUPHO NPUSHAHA Meppumopust Apanbcko2o
MOpSL U NPUNE2AIOUUX K HeMy PAtiOHO8, XapaKmepu3ylowasics NOGbIUEHHOU 3ACYUIUBOCbIO U COICHAKONIEHUEM, d MAKJice
OCMAMOYHBIMU KOHYESHMPAYUSMU NECIMUYUO08. YCMAaHOBIEHO, YMo 8 COCMABe AHATUIUPYEMOU NPUPOOHOU MUKPOOUOMbL bl
S167IEHbL CNOPOHOCHbLE, AMMOHUDUUUPYIOWUE, 4 MAKIICE ONULOHUMPOPUITLHBLE MUKPOOP2AHUSMbL, KOMOpble A0anmupOSaiicCh K
BbICOKUM MEMREPanypam, K HOBbLUUUEHHOM) YPOGHIO 3ACONEHUSL U K NPUCYMCIMBUIO OCMAMOYHBIX KOHYEHMPAYULL NECHULUOOS.
B okymemypenHou nouge, 20e Yeenuuusaemcs COOEPICAHUe 2yMyca, bIAGISIIOMCs. MAKICe HUMPUGDUKAMOpbL U OeHUMpUuKa-
mopwi. Beidenenvr wimammer Azotobacter, ycmouuusule k cmecu necmuyuoos (Xnopnupugoc + yunepmempun 500/50 &/7).

Knioueevie cnosa: muxpoopeanuzmvl IKCMPEeMAnbHbIX 30H, YYECMBUMENbHOCb, 3ACONIEHUE, NECTUYUODL.

IOxHoe [lpuapanbe — yHUKaJIBHBII NPUPOAHBIA OOBEKT, B KOTOPOM COCPEJOTOYEHA CYyMMa 3KCTPEMallbHbIX
(axkTopoOB, BKIIIOYAIOIINIT MHOroOOpa3re OMOTONOB C PA3IMYHBIMU SKOCHCTEMAaMH M MPU 3TOM HAXOJIIUHCS B yCJIO-
BUSIX MHTEHCHBHOH TpaHC(opMaIiu. 31ech MpeodIaaatoT MOYBbI, OTINYAIOIINECS HCKIFOUUTEIHHO MaIbIM COJIEpIKaHUEM
OPraHHYECKOTO BEIISCTBA U a30Ta, BEICOKMM COJICp)KaHHEM TOKCHYHBIX COJIeH, BEICOKOH IET0YHOCThIO (Petinos, 1991).
HemanoBaxxubM akTopom mist [Iprapanss B 3TOM IUIaHE SBIISETCS BETPOBON BBIHOC IBUTH B OKPY’KAIOLIYIO CPELyY, UTO
TaKKe CIIOCOOCTBYET HAJMUMIO ONPEACIICHHBIX KOJIMUYECTB MECTUIMAOB BAAIN OT OPOMIAeMbIX 3eMelb. Takoe codeTaHue
HEOJIarONPHUATHBIX IPUPOIHBIX M aHTPOIIOTEHHBIX (haKTOPOB COCOOCTBOBAIO CHIDKEHHIO OMOJIOTHUECKOH aKTHBHOCTH, B
YaCTHOCTH — MHUKPOOHOJIOTHYECKOM, U ABIISETCS CEPE3HBIM 3aTpyIHEHHEM TpH peabuauTaiuu mous (Xadowcues, 1999).
Hanuuue onpesieleHHOro KOMILIEKCa SKCTPpeMalbHbIX (JaKTOPOB CO3AaeT NPEANOCHUIKH JUIsl Pa3BUTHSI MUKPOOPTaHU3MOB-
9KCTPEeMO(UIIOB, MOAAEPKAHUI UX Pa3HOOOpasust ¥ (HOPMUPOBAHHUIO CIOKHBIX MHKPOOHOLEHO30B (Koncmanmunosa,
1991; Koucmanmunosa, 2005; Apunos, 2015). Takue MUKpOOPTraHU3MBI SBJISIOTCS HOCUTEISIMU YHUKAJIBHBIX OUOJIOTHAYE-
CKHUX CBOMCTB U MOTYT NIPEJCTaBIATh MHTEPEC ISl Pa3pabOTKU COBPEMEHHBIX MUKPOOHBIX OMOTEXHOJIOTHHA.

B cBsi3u ¢ 3THM, H3yueHHe U cOXpaHeHUe reHO(OoHaa MPUPOAHBIX MUKPOOHBIX MOMYJISALMMA, U B 4ACTHOCTH TIO-
MYJISAIUI MUKPOOPTaHU3MOB-9KCTPEMO]IIIOB, SBISETCS OAHOM U3 BXKHEHIIINX 33]ja4 COBPEMEHHOCTH.

HUccnenosanme paiionoB HOxxHoro [Ipnapanss npoBoain B BeCeHHU niepro. OOpasisl IOYB OTOMPAINCH B
NIpUOPEXXHOH 4acTH ApallbCKOro MOpsi M B Ipuropozax r. Hykyc, a Takxe KyJabTHBHPYEeMOH ITOYBBI MO/ XJIOMYaTHU-
KoM, IiryOmHa oT6opa obpaszuos cocrasisia 0-10 cM. Mukpobuonorndeckoe obcae[oBaHre MTPOBOAMIN 110 OOLIETIPH-
HATBIM MeTtoaukaM (Ezopos, 1979; Hempycos, 2005). UnerTndukanmto 6akTepuii IPOBOIMIN COTIACHO ONPEACTUTENI
Bepru (Bergey's, 2001). B pabote npumeHsiach cMech necTuliuoB: Xaopnupudoc + munepmerpud — 500/50 /1.

st orpesienieHns] Ka4eCTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa Pa3BHBAIOLICHCS MUKPOQIIOPHI B CTOJIb CIIEIH-
(ryeckoM paiioHe ObUTH 0TOOpaHBI IIPOOBI OUBBI, XaPAKTEPHU3YIOIINE MPUOPEKHYIO YaCTh U BBICOXIIEE JHO APaJbCKOTo
Mopst. [To KonuuecTBy JIETKO paCTBOPUMBIX COJIEH, OYBBI SIBISIFOTCS CPETHE COJIOHYAKOBATHIMU C XJIOPHIHBIM, XJIOPHIHO-
Cynb(haTHBIM 3aCOJICHHEM U COJIOHIIEBATO-COJIOHYAKOBBIMU C XJIOPHIHBIM 3acoiyienueM, pH 7.8-8.0, coneprkanue rumca
0,3-10 %. ITpoBeneHHbII aHaIM3 OTOOPAHHBIX MPOO C BHICOXILETO JHA U OBIBIIMX OEpPeroB ApajibcKOro MOpsi CBHETEIb-
CTBYET, YTO MaKCHUMaJbHOE KOJIMYECTBO COJIeH HaOMoqaeTcst B 0Opasiax co aHa ObiBIIero Mops (tadmuma 1).

Tabnuya 1
Pe3yabTaThl arpoXuMu4yecKOro aHAJIM3a 0TOOPAHHBIX 00Pa3L0B 0YBbI
Mecta otbopa mnpo- XuMH4yeckuil coctan
051 Xopuasl, Cynbgartsl, Tymyc, | N-NHs, mr/kr N-NOgz, mr/kr Dochop moABMIKHBIH,
MI/KT TIOYBBl | MI/KT TIOYBBI % HOYBBI HOYBbI (mr P20s Ha KT 04BBI)
Beper OviBIETO 235.8 136.36 1.0 8.33 271.27 268
Apasibckoro Mopst
Beper OviBIIETO 288.2 113.64 1.0 10.42 1591 268
Apasbckoro Mops
Bricoxiiee gHO 419.2 90.91 0.9 10.42 20.45 278
Apasbckoro Mops
Brlcoxiee 1HO 4873.2 1204.5 1.1 16.67 5.68 186
Apanibckoro Mopst
Brlcoxiiee 1HO 3930.0 1454.5 0.9 10.42 10.23 54
Apasbckoro Mops
[TouBa moj xjaomuar- 230.6 90.21 2.2 25.0 34.09 670
HHUKOM
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[TouBBl XapakTepu3yIOTCS HU3KUM YPOBHEM COJAEPXKaHUS TyMyca W a30Ta, YTO CBHUAETENLCTBYET O TOM, YTO
JlaHHas 30Ha SIBJISETCS CrEU(UIECKUM PErHOHOM, Te OOJbIIas 4yacTh TEPPUTOPHU IOABEPKEHA OIYCTHIHUBAHUIO U
3acojeHuo. KpoMe Toro, yCTaHOBJIEHO HalW4Me B HMCCIENyeMBIX NpoOax octaroyHblx KoHuenrpamui JJT (0.1-0.2
[MAK).

3HauuTeNIbHAs YacTh HACEJSIOMINX MOYBY MHKPOOPraHM3MOB NPHHUMAET aKTHBHOE y4dacTHe B TpaHcdopma-
LIMM OPTaHUYECKOTO BEUIECTBA M TPYAHOJOCTYIHBIX (POPM 3JIEMEHTOB MHHEPAILHOTO IIMTAHUS B JIETKOYCBOSIEMBIE JUIS
pacTeHHi (GopMbl. DTa rpynna MUKPOOPIaHH3MOB M ONpeNesseT, B OCHOBHOM, OHOJIOIMYECKYI0 aKTUBHOCTH IIOYBHI.
PesynbpTaThl HAIIMX MCCIICNOBAaHMI IOKA3bIBAIOT, YTO B 3aCOJICHHBIX II0YBAX C OCTATOYHBIMH KOHLCHTPALUSAMU HECTH-
[IUJOB BBIABIIIEMOE KOJHMYECTBO MUKPOOPTaHU3MOB, ONPEACIIONIX OHOIOTHYECKYI0 aKTHBHOCTH MOYBBI, COCTaBILIET
HEOOJIBIIIOE KOJIMYECTBO. TaK, KOJMYECTBO CIIOPOBBIX, AaMMOHH(DHIUPYIOIINX MHUKPOOPTaHHM3MOB U OJMTOHUTPO(UIOB
3aMETHO CHWKAeTCs, MPU OTOM ITIPAKTHYECKW HE BBISBIAIOTCA NeHUTpUpUIMpyromue Oakrepun u Azotobacter. Dra
TEHACHUUS K IOJABJICHHUIO YKa3aHHBIX IPYIII MUKPOOPIaHM3MOB COXPAHsIETCs PH aHAJIHM3e BCEX MCCIEAYEeMbIX ydacT-
koB [Ipuapanes. Tem He MeHee, 00IIee KOJIMYECTBO OaKTepHid, BELABIIsIEMBIX HAa MITA 10BOJBHO 3HAYUTENBHO /IS TOYB
C TAaKUM COCTaBOM (Tajuia 2).

Tabnuya 2
Pe3yabTaThl MUKPOOHOJI0THYECKOT0 AHAIN3A MOYB ¢ 0CTATOYHBIMM KOHUEHTPAUMSMHU NECTHIIUI0B
KommuectBo mukpoopranmsmon, KOE/r

MITA AMMMOHHU(HKATOPHI CnopoHOCHBIE OnuroHUTPOPHIIBI JleHnTpuduKaTopsl AzoTobakTep
7.5-105 2.0-10% 3.4-102 3-10? 2.5:102 En.xi.
3.810 6.0-10? 2.5-10 2.8:102 -
5.0-10% 6.0-10? 2.1-102 5.6:10? - Ep.x.
3.3-10° 2.5-10° 6.0-10? 1.8-10% -
2.010° 6.0-10° 1.8-10% 3.6:102 6.0 10*

W3BecTHO, 4TO, KaK IIPAaBWIIO, B TPYHTaX, I[e NPOLECCHl MUHEPAIU3alUl OPTaHUYECKUX COEAMHEHUN IpOTe-
KalT MEJUICHHO, MPEBAIMPYIOT Copoodpasyrome 0akrepun. B uccienoBaHHBIX 00pasiiax OakTepuaibHas OMOTa B
OCHOBHOM TIPE/ICTaBJICHA CIIOPOHOCHBIME (hOPMaMH MHKPOOPTaHH3MOB, Cpein KOTOphIX mpeobiamanu Bacillus subtilis,
B.megaterium, B.cereus. HecioponocHble 6akTepun mpezacTaBieHbl pogoM Pseudomonas. O6Hapy»eHbl B € THHUYHBIX
KOJIMYECTBaX CBOOOTHOKHUBYIIHE a30THUKCUPYIOLINE MUKPOOPTaHU3MBbI, Takie kak Azotobacter. OgesuaHo, uTo TpoO-
necce aBOT(bI/IKcaI_[I/II/I B JaHHBIX IMOYBaX MPOXOJUJI 3a CHET ACATCIbHOCTH OHI/IFOHI/ITpO(pI/IJ'IOB.

B a1HX e paifoHax, HO B KYJIETHBHPYEMOH MOYBE TIO]] XJIOMIATHIKOM MOKHO HaOJI0IaTh 3aMETHOE YBEIMUEHHE
BCEX HMCCIEI0BAHHBIX TPYIIT MUKPOOPTaHU3MOB, CIIELYET 0CO00 BBHIIEIUTE TOABIEHHE HATPU(PUKATOPOB W yBEIWUEHUE
kosmuecTBa Azotobacter, uTo CBUIETENBLCTBYIOT O MOJIOKUTEIBHBIX MPOIIECCax 030POBIEHHS MOUBHI (PUCYHOK 1).

|g Koanyecrsa KNETOK
O b N W &~ U1 OO N

Puc. 1. prnnbl MUKPOOP2AHU3MOB, 8bLOC/ICHHbLE U3 NOYE CENIbCKOXO3AUCMBEEHHO20 HAZHAYCHUS

CkpuHMHT HanboJiee aKTUBHBIX IITAMMOB MHKPOOPTaHM3MOB, YCTOWYMBBIX K BEICOKUM COJICP>KaHUSIM MECTHIII-
JIOB W TPUPOJHOMY 3aCOJICHHIO, NMO3BOJWJI BBISIBUTH I'PYIIY MHKPOOPTaHU3MOB, NPOSIBUBIIMX BBICOKHE ITOKA3aTen
YCTOWYIHMBOCTH IO OTHOILICHHUIO K M3yd4aeMoMy nectuuuny (Xmopmupudoc + munepmerpus 500/50 1/1) 1 B KOHIEHTpanuu
50/5 r/n. YCcTaHOBIIEHO, YTO BhIAEJIEHHbIE HAMH KyJIbTypsl Azotobacter, mrrammer 22-M, 1-3J1, 1JIO nposiBuIM 3HaAYUTENb-
HYIO YCTOWYHBOCTb K UCCIIEyeMbIM NecTulIaM. Kak noka3aHo pa3inuHbIMU HCCIIeIOBATENISIMU, HAaOoJIee YCTOHYMBbIE
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K TOKCHYECKOMY JIEHCTBHIO MECTHLIUJIOB [ITAMMBI MHKPOOPI'aHM3MOB, KakK IPaBUIIO, CIIOCOOHBI K aKTHMBHOI OMO/IECTpyK-
i 3TuX KeceHoouotukos (Bellinaso, 2003).

Taxum 00pa3om, yCTaHOBIIEHO, UTO UccieayeMble o0pa3ipl mouB FOsxHoro Ilpuapanbs obnanaror HU3KOH OHO-
TeHHOCTBIO, 00YCJIOBJIGHHOI KaK CaMHUM THUIIOM TOYBBI, TaK ¥ CTENEHBIO 3aCOJICHHS U MPUCYTCTBHEM OCTaTOYHBIX KOH-
LEeHTpalMi necTuuuaoB. MHOTHE (DU3HOJIOTMYECKHE TPYIIIBI MUKPOOPIaHU3MOB JIMOO HE BBIABISIOTCS, JTMOO MPUCYT-
CTBYIOT B OYEHb HE3HAUNTEJbHBIX KOJIMYECTBAX, U JIMIIb B OKYJIbTYPEHHBIX IT0YBaX JaHHOTO PErMOHA MOXKHO OTMETHUTh
oIpe/ieNieHHbIe TeHACHINH Ha YJIy4IIeHHe arpOXHMHYECKUX MOoKa3aTelell OUBbl U, COOTBETCTBEHHO, HA HHTCHCHBHOE
pa3BUTHE MUKPOOHOH OMOTHI. YUYHUTHIBAas OTPOMHYIO IUIACTHYHOCTHh OaKTEepHi, UX TECHYIO 3aBHCHMOCTB OT CpEIbl 00H-
TaHUs, MOYKHO OXHAATH MOIy4YeHHe (HOPM MHKPOOPTaHU3MOB C PSIOM LIEHHBIX CBOMCTB M MMEIOIIMX OIPOMHOE 3Ha4e-
HHUHU B OHOTEXHOJIOTHH | JUTA Psifia IPYTUX NPaKTHIECKHUX 3aad.
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MICROBIOTA IN AREAS OF SOUTH ARAL SEA REGION

L.l. Zaynitdinova?, S.I. Kukanova?, J.J. Tashpulatov®
1.2 Candidate of Biological Sciences, Senior Researcher,
3 Candidate of Biological Sciences, Head of Laboratory of Collection of Industrially Important Microorganisms
Institute of Microbiology of Academy of Sciences of the Republic of Uzbekistan (Tashkent), Uzbekistan

Abstract. Microbial diversity in extreme areas attracts attention of many scientists (Kawnep, 1981;
Konemanmunosa, 2009; Ventosa, 1998). One of such extreme areas is internationally acclaimed Aral Sea region and
neighbouring territories, characterized by excessive aridity and salt accumulation and residual concentration of pesti-
cides. It is proved that the natural microbiota under analysis contains sporogenous, ammonifying and oligonitrophilic
microorganisms, which adapt to high temperatures, high salinification level and residual concentration of pesticides. In
cultivated soil, where humus content increases, nitrate bacteria and denitrifying agents are detected. Azotobacter
strains are allocated, which are resistant to pesticide mix (chlorpyrifos + Cypermethrin 500/50 g/l).

Keywords: microorganisms in extreme areas, response, salinification, pesticides.
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YK 639.3.091

OIIEHKA 3APA’KEHHOCTHU JIMYNHKAMMU TPEMATO/
MOJIJIIOCKOB U PbIb BOOJOEMOB IOI'0O-BOCTOKA BEJIAPYCHU

N.B. Kypauenxko, crapimii npenojaasarenb Kageapsl 300JI0THH, (PU3HOIOTUH U TEHETHKH
YO «"oMmensCKuii ToCyIapcTBeHHBIH yHUBepcnuTeT nMeHn @. Ckopunbl», benapycs

Annomauyun. B cmamve npueooamcsa OanHvie 0 napaumo@ayne OPIOXOHOUX MOITIOCKO8 U NPECHOBOOHBIX
puib 1020-60cmoka benapycu.
Kniouesvle cnosa: napasumapnuie 601e31u pulb, ONUCMOPX03, MPemMamooossl, napasumaul, berapyco.

IlepBbic cooOmieHus 00 OMUCTOPX03€ HAa TeppUTOpuH benapycu otHOcsATes k 1960 romy. Y cTaHOBIICHO HebOa-
TOIOJIy4YHe M0 OMUCcTOpXxo3y peku Jnenp B npenenax JKinobuHckoro u Peuniikoro paiionos, peku Cox B npenenax [o-
MeNbCKOro U Yeuepckoro paiioHoB, peku [Ipunsate B npeaenax IlerpukoBckoro pailoHa u pexu bepesuna B npenenax
Caetnoropckoro paifoHa. Boz0yautens onucTopxo3a BRISBIIN B YKa3aHHBIX 30HAaX Yy JIEIa, TyCTEpPhI, JIMHA U 34 (110
JaHHBIM HccenoBannii B.S. Jlnanuka). IHBa3upOBaHHOCTH PBIO METallepKapUsIMH JOCTHIala B OTAEIBHBIX PETHOHAX
no 11,3-21,4 %, momtrockoB — 1,56-2,8 % [2]. U3-3a oTCyTCTBUS HaIJIEKAIIETO MEANKO-CAHUTAPHOTO U BETEpUHAPHO-
T'O KOHTPOJISI B BOZOEMBI U PEKH IIOTAAAET 3HAYUTEIFHOE KOJINIECTBO HHBA3HOHHOTO MaTepHaa, HICTOYHUKOM KOTOPO-
TO CITy>XaT JIIOJH, JOMAIIHNE KUBOTHBIC U NTUIBL. B CBA3M ¢ 3TUM HaMM NpOaHAIN3NPOBAHBI MaTepUaIbl HAOIIOICHUH
3a mapa3utodayHoi MOJUTIOCKOB M KapmoBbIX puid B o3epe JIroOenckoe (r. ['omens, ['oMmernbekas o0macts) u B 03epe
Casitoe (r. MoruneB, Morunesckas 00jacTh), Ha ydacTKax, I/ieé aKTHBHOCTh OTIBIXAIOIIUX B JIETHUI mepuon Oblia
MakcuManbHOU. ['opox Morunes OTHOCUTCS. K TEPPUTOPUU CO CIOPAJAUYECKON MHBA3UPOBAHHOCTHIO HACEJICHUS OIU-
cTopxucamu (mopaxxeHHocTh 10 1 %). ['opox 'omens — 3TO TUNO’HAEMHUYHAST TEPPUTOPHS (TIOPAKEHHOCTh HACEIEHUS
ot 1 10 10 %).

Marepuaiom A UCCIIeIOBaHMS ABJISUIUCH JIETOYHBIE MOJUTIOCKH, IIEPBbIe MPOMEKYTOUHbIE X035€Ba TPEMATO
[1]. ObmIas mromane oTdbopa MPod MOILTIOCKOB coctaBmia 20 M2. Bcero 6bLI0 BBUIOBJICHO U HCCIIEIOBaHO MO 40 SK-
3eMIUsIpoB MoJutiockoB Bithynia leachi. Coop MonnrockoB MpOU3BOAMIN CTAHAAPTHBIME METOAAMH, TPUMEHSIEMbIMU
Uit cbopa ToHHOH (ayHBI BogoeMoB. OTIIOB PhIO MPOM3BENCH CIIOPTHBHBIME MeTogaMu. O3epa OTHOCSTCS K CTapHy-
HBIM, IPUYpOUYCHHI K moiMaM pek Cox (03. JIroberckoe) u uenp (03. CBATOE), OTIHUYAIOTCS HEOOMBIIUME pa3MepaMu
U TIyOWHOMH, BBITSHYTOH (DOpMOH, pa3BUTHEM BOAHOW PacTHTENbHOCTH. Cpelny KMBOTHBIX OPTaHM3MOB BCTPEYAIOTCS
TIPEACTABUTENH 300IUIAHKTOHA, MOJIUIIOCKH, OJIMTOXETHI, XNPOHOMHMIIBI, pakooOpasHble n ap. O3epa HACENIIOT MHOTO-
YHCIICHHBIE PHIOBL: JIell, IIyKa, OKyHb, Kapach, IUIOTBA, KPACHOTIEPKA, S3b, €PII U JIp., ABIIIONINECS JOMOTHUTEIBHBIMU
XO035€BaMU JJII TpeMaTo]l ceMeiicTBa onucTopxu. Ha o3epax rHe3AsTCsI MHOTOYHCIICHHBIE BOIOIUIABAIONINE ITHIBL: PEd-
Has yaiika ¥ MaJyasi Kpauka, JbICyxXu. bepera okylnbTypeHsbl, co3ianbl KU, OTIIOBNIEHO 115 3K3eMIUIIPOB KapmoOBBIX PHIO
(na o3epe JlrobeHckoe — 55 k3., 03epe Cesatoe — 60 3k3.). MccnemoBanue poid MPOBOIUIIHN 1O OOIICIPHHSITHIM METOIMKAM
C OTIpeJieTIeHns] ee BHJIOBOM NMpHHAIIexHOCTH U usmepenus (H.A. Msrkos, 1994). Onpenenenue Bo3pacTta peIObI IPOBO-
qwd 1o gernye o Atnacy [T, Tankuna (1958). s ycTaHOBICHUS 3apaskeHHOCTH PBIO MeTallepKapisMH OITHCTOPXHCa
TIPUMEHSUTA METOAMKY KOMIIPECCOPHOTO MCCIIEIOBaHMS € TIOCIIEAYIONIMM MUKPOCKOITpoBaHueM ¢ omomsio MBC «bro-
Jam». MeTalnepkapun ONMCTOPXHCA MOJIydald METOJIOM TepeBapUBaHMs MBI pbI0. BuioByro NpHHaUIe)KHOCTh MeTa-
uepkapuii onpenernsuti o B.E. Cynmapukosy (2002). OkoHUYaTeNBHBIN JHarHO3 OMMCTOPX032 YCTAHABIMBAIH O PE3yilb-
tatam JIHK-nuarsoctuky, monx pykoBOACTBOM wieHa-kKoppecrnonneHta HAH B, 1.6.H., mpogeccopa I'.I'. ['oHuapenko.
Jlokanuzanuio MeTarepkapuii OMMCTOpXUCa B TeJie PhIO OmpeeNsiiu o cxeme, npeaioxenHoit E.I'. CumoposbeiM [3].

OCHOBHBIM 00BEKTOM HCCIICIOBAHU#T OBLTH MPEACTABUTEIH MepeIHeKabepHbIXx MOLTIOCKOB Bithynia. Jlanmbre
BHIBI MOJUTIOCKOB CITy>KaT MEPBBIMH MPOMEXYTOUHBIMH X035i€BaMU TPEMATO/I, B TOM YHCJIE U BO30OYAUTENS ONMUCTOPXO-
3a — Opisthorchis felineus. Haubounbmas mioTHOCT MOJUTIOCKOB poja Bithynia sapeructpupoBana B paiione misika B
o3epe Jliobenckoe — 22 ocobu/m?, B o3epe Caatoe — 10 ocobeii/mM2. JlaHHbIE OKA3aTeIN CBA3AaHLI C TEM, YTO YYaCTOK
IsHka 03. JItoOeHCKOe ¢ XOPOIo MPOTPEBAEMOM BOJIOW M OOTaTON BBICIICH BOJHOW PACTUTEIILHOCTHIO, @ YYACTOK TUISI-
xa 03. CBATOE MMeeT c1abo WINCTHIM JOHHBIA TPYHT, HAJIWYHE TEUCHUS, HU3KYIO TEMIIEpaTypy BOIBI U OTCYTCTBHE
BBICILICH BOAHOM pacTHTENbHOCTH. MakcHMallbHasl IUIOTHOCTH momyJisiuu Bithynia sapeructpupoBana mocrne 3aBepiue-
HUSI IEpUOJia Pa3MHOXEHUs], TaK Kak B cOOpax BO BTOPOM IOJOBHMHE JIETA IIPE00IIaialii CEroyleTKH. B ycnoBusx uccie-
JyeMBIX 03€p MaKCUMajbHas MMPOIOJDKUTEIBHOCTD XKU3HW OUTHHHUK COCTABIsIeT 6 jeT. MakcuMasbHas YHCIEHHOCTh
OPIOXOHOTHX MOJIIIOCKOB OTMedaach Ha riyouHe ot 0 1o 1,4 MeTpoB; pH yBEeIMUYEHUH TITyOWHBI YHCICHHOCTH Opro-
XOHOTHMX MOJIIIOCKOB YMEHBIIAETCS, YTO CBSI3aHO, B IEPBYIO OYEPENb, CO CTEIEHBIO OCBELIEHHOCTU BOJBI.

BrisBien ogwmH BHI TpeMarol — B030yaWTenb 3a00JE€BAaHMH UENOBEKAa M IKHBOTHBIX: CEMEHCTBO
Opisthorchidae, poxy Opisthorchis (O. felineus); xos3sun: cemerictso Bithyniidae, pox Bithynia (Bithynia leachi). Ipo-
BEJICHHBIE FICCIIEJOBAHMUS MTOITBEPKAAIOT TEPMOJIIAOUIBHOCTD MAPa3UTOB, IPUIEM JIBYYCTKH JOMUHHUPYIOT B TE€X BOJO-
emax (o3epo JlrobeHckoe), T/ie HaOII0gaeTCs HaJTudie OCHOBHBIX 3BEHBEB AMU300TUYECKON IeNU: Ne(UHUTHUBHEIE XO-
351€Ba, JIETOYHBIE MOJUTIOCKH ¥ BOCTIPUAMYHBBIE PHIOHI.
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Meranepkapiu perucTpUpOBAINCH TOJBKO B MBIILICUHON TKaHU. Teso peIObI AENMIIOCh Ha TP Y4acTka, aajee
B K&X/IOM MX HHX OIpPENesUIOCh KOJMYECTBO JIMYMHOK. Hanbornblnee KommMyecTBO MX ObUIO 0OHAapyKEHO B CpelHe-
cuHHOM Myckynarype 28 (52,83 %), 17 (29,31 %) B nepennecnuHHON Myckynatype, 8 (13,79 %) B rpyaHO# MycKya-
Type. YCTaHOBJIEHO, YTO YUCICHHOCTH JIMYMHOK y BCEX BHJOB PBHIO YBEIMYMBACTCS C BO3PACTOM. MaKkcuMallbHasl MH-
TEeHCHBHOCTh MHBA3MHM J0CTHrata y kpacHomnépku (Scardinius erythrophthalmus). Tak, MakcumanbsHbIe MOKA3aTEH 10~
CTHUraiy 25 TUYUHOK Ha OJIHY 0c00b B 3 roja, a y mioTBsl — 10 10-15 B 3X-1meTHEeM Bo3pacTe.

Puc. 1. Memayeprapuii uz nookoachvix mviuiy poib cemeticmea Kapnogovie

Ha ocHOBaHMM pe3yNbTaTOB UCCIICIOBAHUI YCTAHOBIICHO HEONAroNpHATHOE SIHAEMHOJIOTNYECKOE COCTOSIHUE
o3epa JlroOeHCKOE B OTHOIICHUH ONMHCTOPXO3HON HHBAa3WU. BBISBICHBI 3KOJOTr0-OHOJOTMYECKUE MPEIIOCHUIKH IS
LUPKYJSIUAN BO3OYAUTENS OMUCTOPX03a: HA 3HAYUTENBHOH NpOTsDKeHHOCTH COX MMEET XOPOLIO PasBHTYIO MOHMY ¢
MHOTOYHCIICHHBIMY MTOCTOSIHHBIMU U NEPECHIXAOMIMMH BOJOeMaMH. Bcee 3To co3maeT OMOTOMNEL, OJaromnpusiTHbIC IS
KH3HEIEATEILHOCTH MOJUTIOCKOB Bithynia leachi.

VY pbi0, BeUIOBNEHHBIX B 03epe CBsiToe, MeTalepkapuu onucropxuca ooHapysxkensl y Rutilus rutilus — 15 %,
WU — 1 (B cpeaHeM oHa JTMUKHKA HAa OJHY 0COOb 3apakeHHOro xo3smHa), Scardinius erythrophthalmus — 10 %, U1 —
5 (B cpenHeM 5 IMUMHOK Ha OJIHY 0cO00Ob 3apaK€HHOTO XO0351MHA). Bee ak3eMIusiphl kapacst cepeOpsiHOTO | Jiela oKa3a-
JIUCh CBOOOJHBIMU OT JMYMHOK. Takum 00pa3oM, HAWITYy4YIIUMU MHAMKATOpPaMH HeOJIAromnoyiy4yus BoAOeMa B OTHOLIE-
HUM WHBa3HMU JIMYMHKAMHU OIUCTOPXHUCA IO Pe3yJibTaTaM HCCIIEOBAHHUN SIBJISIOTCS MO YOBIBAIOIIEH — IIOTBA, YKJIEs,
KpacHomepKa, Kapach cepeOpsiHbIil.
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Abstract. The article provides information on parasitophauna of gastropods and freshwater fish in the South-
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HNEPAPXUYECKOE PABHOOBPA3UE XPU3OMEJIN/ (INSECTA: CHRYSOMELIDAE)
B 9KOCUCTEMAX KPBIMCKOI'O ITIOJIYOCTPOBA

B.B. Menuxun’, JI.B. My3anos?, E.B. Makapoga®
! kaHaunaT GUOJIOrUYECKUX HAYK, NOLEHT, 2 BeAyIuil crienuanuct, ° cryaeHT
Kprvckuit penepansasiii yauBepeutet uM. B.W. Bepranckoro (Cumdepormnons), Poccns

Annomayusn. Cozdannas 6 pamkax npozpammul Crimlnsecta 6aza 0aHHbIX NO MAKCOHOMUU, IKOJIOSUU U XOPO-
nozuu xpuzomenud Kpvima no3eonuna 6vi0eaums IHMOMON0SUHECKUE KOMNAEKCbl IKOCUCTEM NOTYOCMPOBd, U3YYUb
UX CMpyKmypy u 0CO6eHHOCIU POPMUPOBAHUS DUOIO2ULECKO20 PAZHOOODA3US.

Knrwouesvie cnosa: Kpvim, sxocucmema, Hacekomule, buopasHooopasue.

Snpo OGHOMOrHYECKOro pazHOOOpasusi B HA3EMHBIX IKOCHUCTEMax KpPBIMCKOro MOJyoCTpOBa MPEICTABICHO
TJIaBHBIM 00pa3oM HacekoMmbIMH (Insecta). Cpeayt HUX OJHUM U3 CAMBIX OOJBIINX MO YHCITY BHAOB OTPSAIA )KECTKOKPHI-
nbix (Coleoptera) sBisiercs cemeiictBo Chrysomelidae Latreille, 1802, kotopoe Bcé emé octaérest cnabon3ydeHHbIM Ha
MOJYOCTPOBE.

Wzyuenne OuOpa3HOOOpa3usi XpU3OMENUA B HKOCHUCTeMax KpbiMa MPOBOAMIOCH B paMKaX MPOrpaMMbI
CrimInsecta. E€ ocHoBoit siBisieTcst mHGOPMAIMOHHASI CHCTEMa, MMPeAHA3HAYCHHAs AJisl cOopa, XpaHeHUsI U 00berHE-
HUSL aBTOPCKHX pa3pabOTOK MO BUAOBOMY COCTaBY, GHOJIOTHH, SKOJIOTHH U XOPOJIOTHH HaceKoMbIx KpbiMa, miist KOTO-
PBIX IOCTOBEPHO M3BECTHHI IPOCTPAHCTBEHHbBIE KOOPMHATHI X HAX0XKJIeHUA [2, ¢. 122]. B KoMIIeKCHO# olLieHKe O61o-
pa3HooOpa3ust hayHbl XPU30METUI IPUMEHSITUCH alIrOPUTMBI, pekoMeHmoBanHbie M.I'. EMenbsHoBeM [1, ¢. 32].

Co3znannas Hamu 6as3a manubix «Chrysomelidaey Bkimrovaer cBenmenus 0 354 Bumax, 00beANHACMBIX B 63 poja u
11 momcemeiicTB. SIApoM TAKCOHOMHYECKOTO Pa3HOOOpasusi XpH30oMeauao(hayHsl MOTyOCTPOBA SIBISCTCS MOICEMEHCTBO
Alticinae Spinola, 1844, npencrasiensoe 179 Bugamu u3 16 pogoB. MeHbIEro pa3zHooOpasus JOCTUTAIOT MOACEMECTBA
Chrysomelinae Latreille, 1802 (42 Bunos u3 13 pozaos), Cryptocephalinae Gyllenhal, 1813 (36 BumoB u3 3 ponoB) u nos-
cemeiicta: Clythrinae Kirby, 1837 (22 Bux u3 6 pomos), Galerucinae Latreille, 1802 (27 Bumamu u3 9 pojoB) u
Cassidinae Gyllenhal, 1813 (23 Bugamu u3 4 pojos). OcranbHbie nojicemeiictBa B KpbiMy npencraBieHsl 6osee 6eaHo.

Haubonpumm nepapXxuvecKuM pazHooOpazueM 00Jaqal0T KOMIUIEKCHl XPU30MENUI B KOCHCTEMAaX JIECHOTO
6uoma ['opHoii npoBuHINH (Tadmd. 1).

Tabnuya 1
TakcoHoMH4YecKasi CJI0KHOCTh M HepapxXu4yecKoe pa3Hoodpasue
XpU3oMeaua0(phayHbl B 3kocucTemMax (puzuko-reorpadpuyeckux nposununii u odaacreii Kppima

dDu3uko-reorpaduyeckoe paiionuposanue Kprima Hepapxuueckoe pazHoodpa3ue Cromnocts C
Huuu Hpo;_l Hu/ceM

KpbIMckas crenHasi NPOBHHIUS 7,484 5,492 3,170 2,239
TapxaHKyTCKast BO3BBIIIIEHHAS PaBHUHA 5,907 4,700 3,000 2,361
CeBepo-KppIMckasi HI3SMEHHOCTb 4,954 4,248 2,807 2,348
KepueHckast XOIMHCTO-TPsIIOBas CTEb 6,658 5,248 3,322 2,410
IentpanpHo-KpbIMcKas paBHHHA 6,833 5,392 3,170 2,376
IIpenropHas Jiecoctenb 7,966 5,807 3,459 2,249
KpbiMckasi ropHasi npoBHHIUS 8,055 5,755 3,170 2,152
I'maBHast ropHO-ITyrOBO-JIE€CHAS TPsia 7,672 5,672 3,170 2,240
SIATMHCKOE JIYTOBO-CTEITHOE HATOPhE 6,895 5,248 2,807 2,253
HOxHOOepKHOE CYOCpETU3EMHOMOPhE 7,401 5,248 2,807 2,121
KpbiMcknii moxyocTpoB 8,468 5,977 3,459 2,143

Ipumeuanue: Heux — BUIOBOE pazHOOOpasue, Hpox — pasHOOOpa3ue HACHINIEHHOCTH BUAAMH POJOB, Hujcew —
pasHooOpa3ue HaChIIIEHHOCTH nojiceMeicTB, C — TAKCOHOMHUUECKAs CIIOKHOCTh KOMILJIEKCOB.

Xots miomanas Ouoma HeOonbmas (10020 kB. kM), ero pUTOLIEHO3 BKIOYAeT OoJiee 3,5 ThIC. BUIOB paCTCHUM,
Ha KOTOPBIX o0uTaeT 266 BHIOB XpU30MEIH] 13 54 pooB, CyMMa HX TAaKCOHOB COCTaBiIsAeT — 329, a KO3 PHUIMEHT BH-
J0BOTO pazHooOpasust — 8,055. DTo 3HauMTENEHO IPEBOCXOIUT BUIOBOE Pa3HOOOpa3ne XpHU30MENn/ CTEITHOro Onoma —
7,485 (179 BunoB u3 45 ponoB, cymMma TakcOHOB — 233), xoTs ero miomans (16840 kB. kM) Bo MHOTO pa3 OoJbIIe Jiec-
HOTO OMOMa, HO BHJIOBOE OOTaTCTBO €ro (UTOIEHO3a He TpeBbimaeT 1,2 Toic. BUIOB. OCHOBY (payHBI JJECHOTO Oroma
COCTaBIISIFOT XapakTepHbie i Hero BUasl: Donacia dentata Fabricius, 1792, Cryptocephalus aureolus Suffrian, 1847,
C. parvulus, 1776, C. Janthinus Germar, 1824, Chrysolina analis L. 1767, Ch. sanguinolenta L., 1758, Ch. Analis L.,
1767, Ch. fastuosa Scopoli, 1763., u mp.

© TIsiuxuH B.B., ITy3anos J[.B., Makaposa E.B. / Pyshkin V.B., Puzanov D.V., Makarova E.V., 2016
69



ISSN 2308-4804. Science and world. 2016. Ne 9 (37). Vol. I.

Haubonpmmii BKiag B BUIOBOE Pa3sHOOOpa3ne XPU30MEIH/ JIECCHOTO OMOMa BHOCST KOMILJIEKCHI 300L[€HO30B
TOPHO-JIyTOBO-JIECHBIX KOCUCTEM CEBEPHOro CKJoHa [maBHOH rpsapl. 3aeck Ha miomaan 1565 kB. kM GopMupyercs
Oonbiioe  pasHooOpaszue J1yOOBO-TPaOMHHUKOBBIX, TyOOBO-KH3HJIOBBIX, JTyOOBO-TPa0OBBIX, OYKOBBIX, OYKOBO-
rpaboBbIX, MOXKKEBEJIOBBIX M COCHOBBIX OnoreonieHo3oB (BI'Ll). B 3aBucumoctn ot tuna bBI'L] mensercs cocraB u Tax-
coHOMMYEeCcKoe OorarcTBo (ayHsl mcToenoB. B aydossix BI'L] oouTaer 6omnee 100 BumoB, B OYKOBBIX 0K0JIO 50 BHJIOB,
ele MEeHbIIe BUA0B — OKoJIo 30 BHJOB — XpU30MENH]] BCTPEUAIOTCSl B COCHOBBIX U MOOKeBenoBbIX bI'L]. B memom ux
BHIOBOE pa3HOOOpa3me MOBONBHO BBICOKOE (7,672), Kak W pa3HOOOpa3we HACHIIIEHHOCTH BHIAMH POJOB H IIOJCE-
MetcTB (Tab. 1).

HaumeHbImM mepapXudecKiuM pa3HOOOpa3neM XpHU30MEIH B JIECHOM OHOMeE XapaKTepU3YIOTCS JIECOTYTOBO-
CTEIHBIE IKOCUCTEMBI SIHIMHCKOTO HAaropbs (Tadin.l). BombmmHCTBO ME30(HIBHBIX BHAOB NPENNOYHTAIOT OWOTOIIBI
HATrOPHO-CTEIHBIX H HATOPHO-JYTOBBIX 3KOCHUCTEM IOJ 3aIIUTON CKall, B KAPCTOBBIX BOPOHKAX M IPYTHX €CTECTBEHHBIX
YKPBITHAX C XOPOIIO Pa3BUTOHM pacTHTENbHOCTHI0. OHU BCTPEUYAIOTCS M B TPABOCTOE JYOOBBIX, OYKOBBIX H BSI30BBIX
napIesl KapcToOBBIX BOPOHOK. [lo3TOMy Ha siiflax BMeCTe ¢ BUAAMH, IPENNOYUTAIONIMMHU OTKPBITHIE OHOTOIIBI, OCBE-
mennbie yaactku (Cr. sericeus L. 1758, Cr. moraei L. 1758, Cr. elegantulus Gravenhorst,1807., Cr. moraei L., 1758),
OOUTAIOT U BU/BI, CBSI3aHHBIE C IPEBECHOM PaCTUTENLHOCTHIO, BCTPEYalOIInecs o/ oJIoroM Jieca. Bee aTo nmpuBoanT k
YBEJIMYEHUIO CTPYKTYPHOH OpPraHU3aIMy CJI0KHOCTH KOMIUIEKCOB XPH30MEIH/I SHIMHCKUX dKocHcTeM (Tabm. 1).

Ha IOxHomy Oepery KpbiMa (opMHpYOTCS B OCHOBHOM CPEIM3EMHOMOPCKHE TOPHOJIECHBIE KCEPOOIIH-
rotpodHbIe U ME30KCEPOOPTOTPOPHEIC T1yOOBO-(PHUCTAIIKOBEIC U 1yO0BO-MOxoKeBeoBbie BI'Tl, B KOTOpBIX Hepapxuue-
CKOE pa3HoO0Opa3ue XPU30MENN Topa3ao HIDKE, 9eM B TOPHO-JICCHBIX IKOCHCTEMaX CEBEPHOTO CKIOHA [ aBHOM TpsSabl
(tabmn. 1) Ux BuIoBO#i coctaB Ooiiee 00eIHEHHBIN, OTCYTCTBYIOT HEKOTOpBIE BUIbI U3 poaoB Donacia Fabricius, 1775,
Cheilotoma Chevrolat, 1837, Chrysolina Motschulsky, 1860, Dibolia Latreille, 1829. Bmecte ¢ TeM 31eCh OTMEUYCHBI
BHUJIbI, XapaKTEepHbIE TOJBKO sl 3Toro paiiona: Labidostomis tridentata L.,1758, Luperus armeniacus Kiesenwetter,
1878, Longitarsus nasturtii Fabricius, 1792. u dp. Bce 370 NpUBOIUT K CHIXKCHUIO TAKCOHOMUYECKON OpraHU3aI[HOH-
HOM ClI0’KHOCTH KoMIutekca xpusomenuna FOBK.

CrenHasi MPOBUHLMUS XOTS M OOLIMpPHA, HO €€ peibed, MOYBbI U PACTUTEIHLHOCTh JOBOJIBHO 01HOOOpa3Hbl. [1o-
3TOMY BHJIOBOE€ U TAKCOHOMHUYECKOE OOraTCTBO XPU3OMEJH] CTEMHOro Ouoma HeboubInoe (179 BumaoB u3 45 pomaos 9
MOJICEMENCTB, CyMMa TakCOHOB 233), a nepapxuieckoe pasHooOpasue HUXKe, YeM B JIecCHOM Ouome (Tad. 1).

HauOomnpinii BKIIaa B HEpapXHUSCKOE pa3HOOOpa3re XprU30MelUI CTEIHOro 6roma (Tadi. 1) BHOCAT 3HTOMO-
JIOTHYECKHE KOMIUIEKCHI CTEIHBIX U JIyTOBO-CTEHHBIX dKocucTeM llenTpanbHo-KpbiMckoit paBHuHEI (114 BumoB u3 42
pormoB, cymMa TakcoHoB 163) u Kepaernckoro momyoctposa (101 Bumos u3 38 ponos, 10 momcemelicTB, CyMMa TaKCOHOB
149). K umciny Hambosiee XapaKTepPHBIX BHIOB JHCTOEAOB 3THX 3KocucTeM oTHocsatTes: Cryptocephalus lateralis
Suffrian, 1863, Clytram atraphaxidis (Pallas,1773), C. valeriana (Ménétriés, 1832), Luperus xanthopoda Schrank,
1781, Chaetocnema breviuscula (Faldermann, 1837) u ap.

Hebomnpmoe nepapxudeckoe pasHOOOpa3ne XpU30OMENTUI XapakTepHo i 3kocucteM Ceepo-KpeiMckoit HU3-
MenHocTH (31 Bux u3 24 poma, cymma TakcoHOB 54) u TapxaHKyTckoro moiyoctposa (60 BumoB u3 26 poloB, cymma
TakcoHOB 94). BunoBoe paznoobpasue (4,954 u 5,907) u TakcoHommuueckas cioxkHocTb (2,348 u 2,361) cooTBEeTCTBEH-
HO. B mcaModuTHBIX 3KOCHCTEMax BIOJIb MOPCKUX MOOEpekuil, IUsKeH, Ha MecuaHslx Kocax oburaror Labidostomis
beckeri Weise, 1881, Cryptocephalus gamma H.-S.,1829, C. bohemius Drapiez,1819, Stylosomus cylindricus Morawitz,
1860, Chrysolina gypsophilae (Kiister,1845), Chaetochema nebulosa Weise, 1886 u ap. ITonymycThIHHBIE COJIOHYAKO-
BbI€ KOCHCTEMBI UMEIOT 00eaHeHHY0 (ayHy: Labidostomis beckeri Weise, 1881, Phyllotreta schreineri Jacobs., Ph.
reitteri Heikertinger,1911, Ischyronota desertorum (Gebler, 1833). B crenHbIx MOJBIHHO-THITYaKOBO-KOBBUILHBIX 3KO-
cucremax TapxankyTckoro nonyoctpoBoBa ormeueHsl: Coptocephala gebleri Gebler,1841, Cryptocephalus coronatus
Suffrian, 1847, C. apicalis Gebler,1830, C. gamma H.-S,1829 u np.

OdeHp MHTEpECHA W CBOeOOpa3Ha (ayHa JIECOCTEIHBIX 3KOCUCTeM [IpeAroprs, KOTOPBIE MBI paccMaTpHBaeM
KaK 9KOTOH MEXIY CTEIHBIM W JICCHBIM OroMamu. DayHUCTHYSCKUH KOMIUICKC XPHU30MEIHT JIECOCTEITHBIX YKOCHCTEM
npencrasieH 250 Bugamu w3 56 poaoB, cymMMa TakcoHOB 317. KoadduuueHTH BUAOBOTO pa3HOOOpa3us JOCTHTAIOT
7,966, a TAKCOHOMHYECKAs CJIOKHOCTh OpraHm3anuu Komiuiekca 2,249. ITo 6eperam pex M MPECHOBOTHBIX BOJAOEMOB
[Ipearopbss COXpaHMUIKCH JTYTOBBIE M JIyTOBO-CTEMHBIC HKOCHCTEMBI C TYCTOH M Pa3sHOOOPa3HOM pacTHTENHHOCTHIO.
3necs pactipoctparensl Lema cyanella (Linnaeus, 1758), Oulema melanopus (L. 1758), Cryptocephalus connexus Oliv-
ier, 1808, C. octocosmus Bedel, 1891, Chrysolina cerealis (L., 1767), Ch. herbaceae (Duftschmid, 1825), u npyrue Bu-
. EcTe BHIBI XapakTepHbIE TOJIBKO JJIs 3THX dKocucrem: Donacia crassipes Fabricius,1775, Crioceris
duodecimpunctata (Linnaeus, 1758), C. asparagi (L., 1758), Phratora laticollis Suffrian, 1851, Crepidodera aurata
(Marsham, 1802), Podagrica malvae (Illiger, 1807), Batophila fallax fallax Weise, 1888 u nap.

[NonmydeHnble KOAQQUIEHTH HEPapXUUECKOT0 Pa3HOOOPa3nsi U TAaKCOHOMHYECKOHW CIIOXKHOCTH KOMIUIEKCOB
XpHu3oMenH]] 9kocucteM KpbIMa MOTyT oModb B BEIOOpE HOBBIX 0CO00 OXPaHSIEMBIX NPUPOJIHBIX TEPPUTOPUN U KO-
LIEHTPOB CO3aBaeMOl PerHoHaNIbHOM sKoornueckoi cetu PK.
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HIERARCHIC VARIETY OF LEAF BEETLES
(INSECTA: CHRYSOMELIDAE) IN ECOSYSTEMS OF THE CRIMEAN PENINSULA

V.B. Pyshkin?, D.V. Puzanov?, E.V. Makarova®
1 Candidate of Biology, Associate Professor, 2 Leading Expert, 2 Student
V.1. Vernadsky Crimean Federal University (Simferopol), Russia

Abstract. The database on taxonomy, ecology and chorology of Chrysomelidae in Crimea created within the
Crimlnsecta program has allowed to allocate entomological complexes of ecosystems in the Crimean Peninsula, to
study their structure and features of biological diversity formation.

Keywords: Crimea, ecosystem, insects, biological diversity.
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OTIAJEHHBIE PE3YJbTATHI JIEYEHUS BOJIbHBIX
C A3BEHHOMU BOJIE3HBIO KEJIYJIKA U IBEHAAIATUIIEPCTHOU KNIIKHU

T.E. Adanacenkosal, E.E. lyockas?, E.C. AGpamosa®
! kaHaMIAT MEIUIMHCKUX HAYK, JOLEHT, 2 aCTIUPAHT, ° KaHMaT MEAUIMHCKUX HAYK, CTApIIMil HAYyYHBIH COTPYIHUK
12I'BO BIIO «CMoJIeHCKMH TOCY1apCTBEHHbIN MEUIMHCKUM YHUBEPCUTET,
3 (Hayunslit uccnenoparensekuii neatp» (Cmonenck), Poccus

Annomayus. Llenv. B cmamve paccmampusaemes 3a8ucumocms 4acmomsl 000cmpenull y O0IbHbIX ¢ A38€H-
HOU 6071e3HbI0 0T NPOBOOUMO20 NeyeHus 8 meuenue 5 nem. Pesynomam. Yacmoma obocmpenuii y nayuenmos 6e3 npo-
6e0enusl IpaouKayuoHHol mepanuu 6oble, Yem y NayueHmos, KOmopuiM maxkas mepanus npogoounacs. [Jobasnenue
YurIogepona K IpaouKkayuoHHol mepanuu y OOTbHLIX ¢ CONYMCmsyiouell eepneceupycHoll ungexyueli cnocoocmsyem
nogvluieHuI0 dp@dexmugnocmu nevenus y 6oIbHbIX ¢ A36enHol bone3nvio. Bvigodwst. Y nayuenmos ¢ szgennoii 60ne3Hbio
yacmoma obocmpenuii 3a001€6aHUs HENOCPEOCMBEHHO CBA3AHA C NPOBOOUMbBIM JeUeHUeM.

Knroueevie cnosa: sizsennas 6onesnv, Helicobacter pylori, eepnec supyc, obocmpenue 3a00ne8anuil.

Beenenne

[Mpodunaktika W jedeHue Ooyie3HEH — 3TO KOMIUIEKC HE TOJBKO MEAWIMHCKUX, HO M COLMAaIbHO-
HKOHOMHUYECKHX MEPOIPHATHI, KOTOpBIE HAIIPaBJICHbl HA COXPaHEHHE U YKPEIUICHHE 3/I0POBBS JIIOAEH BCIIEACTBHE MO-
BBIIICHHS KOMIICHCATOPHO-aJalTAIIMOHHBIX CIIOCOOHOCTEH OpraHu3Ma, a Tak)Ke YCTPAHCHHUS IPUYHMH U YCIIOBUHL, BBI3bI-
BaOIIHX BO3HMKHOBEHME peLUAuBa 3a00jeBaHus. SI3BeHHas Oone3ns (SIB) mo-npexxHeMy octaeTcsl HanboJjee pacipo-
CTpaHCHHBIM 3200JICBaHHEM JKEITYI0YHO-KHIIIEYHOTO TpakTa. HecMoTps Ha To, 94TO Kak BO BcéM mupe [ 7], Tak 1 Poccun
[1], madexnus Helicobacter pylori (HP) onHa u3 Hanbosee pacnpocTpaHEHHBIX y YEJIOBEKa, IMOMBITKA PACCMOTPETh €€
STHOJIOTHYECKYIO POJb B pa3BUTHH S1b He yBeHUanach ycrexoM, HO IatoreHeTndeckas poins HP B pa3Butum u XpoHH-
3alli| SI3BBI B HACTOSIIEe BpeMs sBisieTcs obmenpusHanHod. MHbummposanne HP Bcerna BemeT k pa3BUTHIO HIMMYH-
HOTO OTBETA, MPAKTHYSCKH HHUKOTJAa HE 3aKaHYMBAOIIETOCS IOJHOW AIIMMHUHANKEH Bo3Oymutens. B mepByro odepens
3TO CBSI3aHO C TEM, YTO, B OTJIHYUE OT OPYTUX BHEKJIECTOYHBIX BO30Oyauresel, HP BbI3bIBaeT HUMMYHHBIH OTBET Mpe-
HMMYILECTBEHHOTO MEPBOrO THUIIA, CONPOBOXKAAIOIINIICS aKTHUBALlMEel KIETOYHOro 3BeHa mmmyHutera [7, 9]. Ha done
MPOrPECCHPOBAHUS BOCTIAJICHHS B OJJHUX CJIyYasiX UMEET MECTO MOBPEX/CHUE U T'MOeIb SIHUTEIHOLMTOB ¢ (POPMUPOBA-
HHEM JPO3UBHO-3BEHHBIX JIe(PEeKTOB, a B JApyrux — MOpQooruueckas IepecTpoika CIM3UCTOW OOOJIOUKH JKEeNlyKa
(COX). Y gactu 6onpHbIX SIb mMeeT MecTo MukcT-uH(peknus, kotopas nepcuctupyetr B COXK, crocobeTByeT yTshke-
nenuto SIb u cHmkeHuo 3 (HEeKTUBHOCTH 3paJUKAMOHHON Tepariy u3-3a OOJbLIEr0 YTHETEHHs MEXaHHU3MOB CaHOTe-
Hes3a. Lluximodepon — coBpeMeHHEIH 3 PeKTHBHBIN HHTEP)EPOHNHIYKTUBHBIN MPETapar, COUSTAIONINA BRICOKYIO OHO-
JIOTHYECKYI0 aKTHBHOCTH C HU3KOW TOKCHYHOCTBIO U OTCYTCTBUEM aIIEPTEHHOT0, MYTar€HHOTO M 3MOPHUOTOKCHYECKO-
T'O JCWCTBUS Ha OPTaHM3M YeJIOBeKa. JTOT IpenapaT crrocoOCcTByeT OBICTPO JTIOKAIH3aluu oyara MH()EKIuH, BRIpadoT-
Ke nHTep(depoHa B OpraHu3Me, MPEsTCTBYS Pa3BUTHIO MMMYHOAC(QHIIMTHOTO COCTOSHUS. SI3BeHHAs! 0OJIEe3Hb, acCOIH-
upoBanHas ¢ HP, siBisiercst moka3aHueM K dpajukanuoHHol Tepanuu [2, 3, 4, 5]. Bce MexqyHapo/iHbIe peKOMEHIAIMN
(Maactpuxt-I, 1997; Maactpuxt-11,2000; Maactpuxt-III, 2005; MaacTtpuxtckuii koHcencyc 1V, 2012) mocBsImeHsI
COBEpLICHCTBOBAaHUIO dpaaukanuu HP, xoropas mpuBOIUT HE TOJBKO K 3aMEIUICHHIO M JIMKBUJAIMU BOCIHAIICHHUS, a
BO3MOKHO M OCTaHABIMBAET MporpeccupoBanue atpoduu. Poccuiickas ['acTposHTeposorndeckas accouuanus paspa-
OoTaya KIMHHYECKHE PEKOMEHAIMH 10 JHAarHOCTHKE U JiedeHnto nHdpekunn HP y B3pocibix, akTyanbHbie st Poc-
cuiickoii Dezeparyy, rje MpeCcTaBIeH AITOPUTM BbIOOpA CXEMbI Ul IIEPBUYHOTO JICUECHHS M MOBTOPHBIX KYpCOB.
AJICKBaTHBIN O00P JIEKAPCTBEHHBIX MPEMaPaToB ISl MHOTOKOMIIOHEHTHOM CXeMbI dPaMKAIIMOHHON TEPalTuK IPUBEI
K TOMY, 4TO Yy YaCTH NallMeHTOB TeueHue 3a00JIeBaHus cTano Oosee OJIaronpHUsITHBIM, PEIMIMBEI SI3BbI CTaNU peke. Ho
MTOJTHOCTHIO Bompock! JieueHus: SIb He pemrensl. CymiecTByeT mpobieMa TPYAHO PYOLYIOIIUXCS SI3B, PE3UCTCHTHOCTH
SI3BBI K IPOBOANMOMY JieueHnto. C TeueHneM BPEMEHH, BO3MOXKHO, pa3Butue peuHdekiuu HP ¢ Bo3Bparom si3Bbl [6].

Lesas uceiemoBaHus: OLCHUTH YaCTOTY 000CTpEeHUH 3a00JIeBaHusI Y OOJIBHBIX C SI3BEHHOW OOJIC3HBIO 32 MepH-
0J1 5 JIET B COOTBETCTBUU C ITPOBOIUMBIM JICICHUCM.

MaTtepuaabl 1 MeTOabl HcciaenoBannsa. Hamu Obuto 00cieioBaHO U MposiedeHO 34 MalnueHTa IO MOBOIY
000CTpeHus A3BEHHON OO0JIe3HH, KOTOPhIE COCTABHMIIM TMEPBYIO Ipymy HaOmoaeHus. J{narHos 3aboneBanus ObLT ycTa-
HOBJIEH HA OCHOBAHWH KIWHHKO-aHAMHECTHYECKHX JaHHBIX, PE3YylbTaToB (HOporacTpo33oharoayoaeHOCKOIHI
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¢ Ouoricueli cim3ucToll 000104KK Kexryaka. Bospact HaOmonaembIx nauneHtoB ot 18 no 55 mer (cpepnuit Bozpact
45,2 + 3,1). AnuTenpHOCTh 3a00JIeBaHIs HAXOWIACh B mpenenax ot 1 mo 18 net, B cpeqnem 5,5 net. Y Bcex marueH-
TOB BO BpeMsi obcienoBanus kpome HP B COX BhIsiBiIeHa repriecBUpycHast ”H(EKIUs, BEI3BaHHAsI BUPYyCaMU IPOCTOTO
repreca. Bce oHM mosydanu 4eThIpEXKOMIOHEHTHYIO Tepanuio (OMenpas3od, Ae-Hou, (JIEMOKCHHA COJII0Ta0, KIapuT-
POMHIIMH) U UIMMYHOMOIYJIATOp IuKiIodepoH. [locne nocTmkeHHus peMUCCUH 3a MallMEeHTaMH MPOBOAMIOCH JHCHaH-
cepHOe HaOIIIoIeHNEe B TEYEHUE IISATH JIeT. /711 KOHTPOJIsl IpOBEAEH aHauu3 66 aMOyJIaTOPHBIX KapT IaleHTOB, HaXO0-
IUBIIUXCS Ha JICYCHUH M 00CIICIOBAHNHN Y YUYACTKOBBIX TEPANeBTOB. JIMTENEHOCT 3a00I€BaHNS M BO3PACT MAIIICHTOB
OBUTH COTIOCTABHUMBI C TMAIMCHTAMH, HaXOIWBIINMHUCS ITOJl HAIIAM HaOJIOACHWEM. DTH MAIMECHTH B 3aBUCHMOCTH OT
TIOJTy9aeMOT 0 JICUeHHsI ObUTH OTHECEHBI KO BTOPOH M TPEThEH IpyIinaM HaboieHus. Bo BTopol rpyrime HaOto1eHus —
30 mamUeHTOB IMOJIyYal YeTHIPEXKOMIIOHCHTHYIO TEPAIHio, & B TPeThbel — 36 MAaIlMeHTOB MPUHUMAIN 7 THEH aHTaIu-
IIB1 ¥ B TEUEHUE MECsIa HHTHOUTOPHI IPOTOHHOH MOMIIEL. B miepBoii 1 BTOPO# rpynmax HaOIIOJeHAs BCEM TMAIFIeHTaM B
TEYCHHE TIeproa HaOIIONEHI, 32 MECSII IO TIPEANoIaraeMoro 000CTpeHus, IPOBOIMIOCH MPOTHBOPELIUANBHOE JIeue-
HUE, a B TpeThel TOJIBKO 6 MalueHTaMm.

Jis cTaTucTUYecKod OLEHKH pe3yabTaTOB HCIHOJIb30BAJICS HemapameTpuueckuil kputepuil y>. Craructuue-
ckas 00paboTKa JaHHBIX IPOBOJIMIACH PYYHBIM METOIOM.

Pesyneratel. Bo Bcex rpynmax Habmronenus B COX B 100 % ciyuaeB npucyrtctBoBan Helicobacter pylori. B
nepBoii rpynme HabmoaeHus y 34 (100 %) nanueHTOB BBISBISUIACH COMYTCTBYIOIIAs reprecBUpycHas nHdekuus. Bo
BTOPOI1 U TpeThel TpymIax HaOJoAeHHS He IPOBOINIIOCH HCCIIEIOBAHUE Ha BBISIBJICHHUE T'epIiec BUpYca.

Bruto ycraHOBNICHO, UTO B TIepBOi rpymie HaOmoneHus y 22 (65 %) manueHToB 000CTpEeHUI B TEUCHHE TIep-
BOTO Trofla He Habmromanoch, a 'y 12 (35 %) mammeHToB 00OCTpeHHs ObUTH 3a(UKCHPOBAHBI OMHOKpaTHO. Yepes 2 rona
obocTpeHus B 3Toi rpymme Habmogamuch y 5 (15 %) mamuenTos, yepe3 3 roma —y 1 (3 %) manueHTa B CBSI3U C TO-
rpemHoCTAMA B nuTaHuu. Yepe3 4 u 5 jer obocTpeHmid 3a0oieBaHus 3apUKCHPOBaHO He Obu10. Bo BTOpOi rpymme
HaOIOICHUS B TEUCHUE TIEPBOTO W BTOPOTO rojia mociie npoeaéHHoro jeueHus y 18 (60 %) manmueHTOB 000CTpeHUs
3abosieBaHus ObLIM 3aMKCHPOBaHbI OJHOKpaTHO. Uepe3 Tpu u uerbipe roga y 10 (33 %) manueHTOB. A uepe3 5 yet
mocJie JieueHus: o0ocTpenus 3abosieBanust ObUTH 3adukcupoBanbl ¥ 5 (17 %) nmanuentoB. B TpeTheil rpymnme Habmroae-
HUS Y BCEX ManueHToB ObuTH 3adukcupoBanbl odboctperus (100 %). [Tpuyem y 28 (78 %) manueHTOB 000CTpEHUS 3a-
OoJsieBaHUS B TEYCHUE MEPBOTO roja ObUTH BBISBICHBI IBYKpaTHO, a y 8 (22 %) manueHTOB ofHOKpaTHO. Yepe3 2 u 3
rojia Bce MalUCHThI JAHHOM IPYIIbl HAOIIOACHUS 00palauch BHOBb C TeMH ke skanobamu. Uepes 4 u 5 et y 25 (69 %)
MAIEHTOB 000CTPEeHMs ObLTH 3a(hUKCUPOBAHBI OMHOKPATHO.

[Ipu cpaBHEHUH pa3IUIHN 9aCTOTHI 0OOCTPEHUH B TEUEHHUE ITEPBOTO IO/l TIOCIIE JICYCHHUS OBLIO BRISIBICHO, YTO
TAIIEeHTH BTOPOU U TPEThEH TPYIIIBI JOCTOBEPHO dalle 00pamiaiich 3a MEIUIIMHCKON TOMOIIBIO, YeM TAIeHTHI Tep-
Boi1 rpymmel HaOmoaeHus (= 36,397, y*kputnd. = 9,21 npu p<0.01). Kpome Toro, mocToBepHO Yarle MarueHTs BTO-
poii TpymnmBl OOpamaiuch 3a MEIUIIMHCKON MMOMOINBI0, YeM manueHThl | rpymmsl (}2=3,906, y*kputnd. = 9,21 npu
p<0.05), kak ¥ TaNKUEHTHI TPEThEH TPYIIIHI Yallle, 9YeM MallueHTHI IepBoi Tpynnsl HabmoneHus (}*>=33,971, y*kpurud. =
6,636 tipu p<0.01). TocToBepHO Yame 000CTpeHHs 3a00IeBaHUS BBISABIISIIUCH Y TAIUCHTOB, HAXOSIIUXCS B TPETheH
rpyIIe Mo CPaBHEHUIO CO BTOPOM rpymmoi Habmoxenus (y>=17,600, y*kputuu = 6,636 npu p<0.01). IIpu cpaBHEHUM
pa3IMYMii 9aCcTOTHl OOOCTPEHUN Y MAIUCHTOB C SI3BEHHOM 0OJIE3HBIO JBEHAMIATUIICPCTHON KHIIKU U SI3BEHHOMN 00Ie3-
HBIO KETyJKa CTATUCTUYECKU 3HAYMMBIX pa3nuuuii He BoIsiBIeHO (}*= 0.471, *xputnu. = 3.841 mpu p<0.05).

Jucnancepuzanys MalueHToB B MepBoii rpymie nmpooamwiack B 100 % ciydaes, Bo Bropoi rpynme 12 (40 %)
MaIMeHTOB HAOIIOANIMCh B T€UYEeHUE 5 JieT moche jeueHus, a 18 (60 %) nanuenTtoB — HeT. B TpeTheit rpymme 8 (22 %)
MAI[MEHTOB HAXOMUIKCH MO JUCTIAHCEPHBIM HaOmoneHreM, a 28 (78 %) maiueHToB — HeT.

BriBoabI:

[TomryueHHBIE HAMU PE3yIBTATHI ITOKA3BIBAIOT, YTO Ha3HAUCHHE CTAHIAPTHON 3paJWKAIMOHHOU Tepariy OKa-
3BIBACT BBICOKMIA caHupyromuil 3¢ ¢ekt. Yacteie obocTpeHus 1B cBA3aHBI C HEBBITOJHCHWEM BpadyaMH MEPBUYHOTO
3BEHA 37PaBOOXPAHCHUS HAIIMOHAIBHBIX U MEXIYHAPOTHBIX PEKOMEHIAIMN 110 JICYSHUIO 3TOTO 3a00JIEBaHMSI, UTO 5B-
JSeTCS OJHOW W3 OCHOBHBIX INPHYWH, HE MO3BOJSIOMNX MOOWTHCSA W3JICUCHHS NAaHHBIX MAlMEeHTOB. [IpM 9acThIx
oboctpennsx Sb mocne mpoBeneHHs MPOTHBOPEIMIMBHOIO JieueHHs HeoOxommMmo uccienoBath O6wonrat COX He
toneko Ha HP, HO 1 Ha repmecBupycHl, KOTOpbIe OKa3bIBAIOT CYIIECTBCHHOE BIMSHUE HA MOAJCPIKaHNE BOCIAJICHHS B
COX. Ilpu BBIABICHHH T'€PIECBUPYCOB, JUIS MOBBIIICHUS 3((EKTUBHOCTH JICUCHHS, CTAHAAPTHYIO aHTUXEIMKOOAaKTEep-
HYIO T€panuio HeoOX0ANMO JOTIONHUTE UMMYHOCTUMYIIATOpoM. Bee maruenTs! ¢ 1B 10mKHBI HaXOIUThCS Ha TUCTIaH-
CEepHOM y4uéTe B TeUeHHUe 5 JIeT, pPyKOBOACTBYSCH MpUKa3oM MuHucTepcTBa 3apaBooxpanenust PO ot 21 aexabps 2012
r. Ne1344H, c npoBereHNEM UM NIPOTHBOPEIUANBHOTO JICUCHHUS.
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LONG-TERM RESULTS OF TREATMENT OF PATIENTS
WITH GASTRIC ULCER AND DUODENAL ULCER
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Abstract. Research objective. The article discusses the dependence of the frequency of exacerbations in pa-
tients with peptic ulcer on the treatment for 5 years. Result. The frequency of exacerbations in patients without the
eradication therapy is more than patients who underwent eradication therapy. The addition of cycloferon to eradication
therapy in patients with concomitant herpes virus infection enhances the effectiveness of treatment in patients with pep-
tic ulcer disease. Conclusion. In patients with peptic ulcer the frequency of disease exacerbations depends directly on
the therapy.

Keywords: peptic ulcer, Helicobacter pylori, herpes virus, aggravation of diseases.
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V]IK 61
WHTETPUPOBAHHBIE METO/IbI OBYUEHMSI

M.K. Uckaxosal, P.H. XKaprei6aes?, M.W. Bancsanos3
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2 TOKTOp MEIMIMHCKHUX HAyK, Tpodeccop, 3aBeayromuil kKadeapoii HHTEPHATYPBI IO CTOMATONOTHH,
3 KaHMIAT METMIIMHCKUX HAYK, TOIEHT Kaeaphl XUPYPTHIECKOH CTOMATOIOTUH
Kazaxckuit HarmoHampHBIH MeaunuHCKui yHuBepcuteT uM. C.J. Achennusapona (Anmatsr), Kazaxcran

Annomauyun. B Oannoti cmamve paccmampugaromecs UHmMezpuposanHvle Memoosl 00yYeHus, NO360aAruUe
Yayuuums 3QhexmueHocms 00paz06amenbHO20 npoyeccd.
Knrwouesvie cnosa: unmezpayus, obpazosanue, Memoo, NpakmuiecKue 3aHamusi.

ITox uHTEerpanueil B negaroruueckoM MpoLecce UcciaenoBaTeu MOHUMAIOT OJIHY U3 CTOPOH Ipoliecca pa3Bu-
THSI, CBA3aHHYIO ¢ O0BbEMHEHNEM B LIEJIOE paHee pa3pOo3HEHHBIX YacTei. ITOT MPOLECC MOXKET NMPOXOIUTh Kak B paM-
Kax y>Ke CIO)KHBIICHCS CUCTEMBI, TaK M B paMKax HOBOH cucTeMbl. CyIHOCTh ITpoliecca MHTErPallii — KaueCTBEHHbBIE
mpeoOpa3oBaHUs BHYTPH KaKIOTO 3JIEMEHTA, BXOISIIETo B cUcTeMy [2].

Bo Bpems mpoxoxnaeHus oOydeHHs B MHTEPHATYpe MO CTOMATOJOTHH OYEeHb BaKHBIM MOMEHTOM SIBIISICTCS
(hopMHUpOBaHHE M COBEPUICHCTBOBAHNE KIMHUYECKOTO MBIIIICHUS y OOYYaIOMIMXCs, YMCHAE MPUHIUMATH MPaBUIBHOE
peIIeHNE B CIOXKHBIX KIMHIYECKUX CUTYAIHsIX. PelieHre 3THX CIIOKHBIX 3a7ad B 00pa30BaTeIHbHOM IIPOIIECCE BO3MOKHO
ITyTeM BHEAPCHUS MHTCTPUPOBAHHOTO 00yUeHHs. BHepeHre MHTErpUpOBaHHOTO O0YIEHHS B 00pa30BaTEIBFHBII MPOIece
CHOCOOCTBYET MPAKTHYECKOH U MEXIUCIIUILIMHAPHOMN HAPaBJICHHOCTH NP NMPOBEICHUH 3aHATHH 110 HanbojIee CI0KHBIM
paznenam B o0nacTy cromMaronoruu. Meroa o0ydeHus HalpaBiieH Ha BBIPaOOTKY COTJIAIeHUH, MOUCK Gopm opraHmzanu-
OHHOTO B3aMMOJICHCTBYS, (OPMHUPOBAHHE M COBEPLICHCTBOBAHHE BBHIOOpa METO/Ia JICUEHHMsI, €ro 000CHOBaHHME, NPOpIIIaK-
THKY OCJIO)KHEHHU. MeTo1 MPOCT MO OCBOCHHUIO, TEXHUKE TIPOBEICHUsI, MOJIEIUpyeMoi cutyanui [1].

Hamu 6pi1m pa3paboTaHbl CLieHApUH NMPAKTHYECKUX 3aHATHH IO CIEAYIOIMM TeMaM: «MeToJIbl JeueHus Ie-
PHUOJOHTHUTA: KOHCEPBATUBHBIN M XUpyprudeckuin»; «IloAroroBka mapoAOHTOIOTMYECKOr0 MAlMEHTa K JIEHTAJIbHOMN
UMIUTaHTanuny; «lIpenpakoBeie 3a00I€BaHUS CIM3UCTON 00OIOYKM TOJIOCTH PTa M KPAacHOH KaiMbl ry0». [IpakTiue-
CKHe 3aHATHSA MPOBOIWINACH COTJIACHO TEMaTHYECKOMY IUIaHy B (opMmare «padoTa B MaibIX Tpymmax», B (opmare
«TBL», B popmare «CBL».

[Ipu mpoBeneHNH MPAKTHYECKUAX 3aHATHH MBI PYKOBOJCTBOBAJIHCH (PAKTOpPaMHU BBIOOpa HaWOOJEE CIOXKHBIX
pazlienoB MO AUCUUIUIMHAM TEPaNeBTUYECKOW U XUPYPruuecKod CTOMATOJIOTHU U TEM, YTO CaM METOJ MHTETrPUpPOBaH-
HOTO 00yUYeHHS CIIOCOOCTBYET MPAKTHICCKON M MEXKIUCIUTUIMHAPHONW HAIPABICHHOCTH.

Kpome Toro, BHeipeHNE HHTETPUPOBAHHOTO OOYUYEHHUS CIIOCOOCTBYET BOCIIPOU3BEICHUIO B3aUMOICHCTBHS JIe-
yamero Bpada ¢ OOJBHBIM, MEIUIIMHCKUM IEPCOHAJIOM, HaXOMSIINXCS BO B3aMMOCBSI3aHHBIX, HO PAa3HBIX YCIOBHAX IO
MIOBOAY PEIIEHHs] BOIPOCOB JUATHOCTHKE 3a00JI€BaHUH, KIMHUIECKUM MIPU3HAKaM, 0O0CHOBAaHHIO BbIOOpa MeToMa Je-
YEeHHs1, BO3MOXXHBIM OCJIOKHEHHSIM, CpoKaM HaOmro/ieHus. MeTo ] HarpaBiieH Ha BEIPAOOTKY COTJIAlIeHUH, TIOUCK (HopM
OpraHU3alMOHHOTO B3aUMO/ICHCTBUsI, (POPMHUPOBAHUS 1 COBEPIICHCTBOBAHMUS BHIOOpA METOAA JICUEHHS, TPO(UIAKTHKH
OCIIOKHEHUH. MeTOA MPOCT M0 OCBOEHHIO, TEXHHUKE NMPOBEACHNUS, MOACTUPYEMON CUTyallHH.

[Ipu 3TOM peamu3yroTcs Takue 3a1a4u, Kak yriTyOieHre 3HAHUH 10 3THOJIOTHH, TTATOTeHe3Y, KIIMHUKA TIEPUOIOHTH-
Ta, COBEPIICHCTBYETCS KIMHIYECKOE W JIOTHIECKOE MBIIIUICHAE, HABBIKU TUATHOCTUKH, Mi(depeHIInanbHOi AUarHOCTHKH,
00OCHOBaHHE BBIOOpa METOZA JICUCHIS, JICUCHHE NaHHOW IMATOJIOTHH, COBEPIICHCTBOBAHHE KOMMYHHUKATHBHBIX HABBHIKOB,
(hopMHIpOBaHHE MOTHBALIUH K HEMIPEPHIBHOMY COBEPIIICHCTBOBAHHIO CBOUX MPO(ECCHOHATBHBIX 3HAHUI 1 HABBIKOB.

Bo Bpems mpoBeneHHsI IPAKTHIECKOTO 3aHATHS O0ydJaromuecss MPUHIMAIOT PEelIeHHe O JOCTOBEPHOCTH IIO-
CTaHOBKHM JIMarHo3a, IiiaHa o0cieIoBaHus, OKOHYATEILHOTO JIMarHo3a, 000CHOBaHMIO BbIOOpa METOJIA JICUCHUs, Jieue-
HUS C TIO3HIIMH JJOKA3aTEIbHON MEIUIINHBI.

3amada KaXKJA0TO HHTEPHA 3aKII0YAeTCs B CIEAYIOMIEM: OBIAJETh MPO(eCcCHOHATBHBIMU KOMIETEHIMSIMA Bpa-
4a BO B3aWMOJCHCTBUM C APYTAMHU YYaCTHUKAMHU JIeUeOHO-TPOPMIAKTHUECKUX YUPESKICHUN, YMEHUEM MPUHUMAThH
pemieHue B T1aHe 00CiIeOBaHus, JUATHOCTHKY U JIeUeHUs!, CHOPMYIHPOBaTh U OOOCHOBHIBATh AWArHO3, IJIaH o0cIe-
JIOBAHWMSI, TAKTHKY ¥ JICYEHUE, YMETh YOSIUTh B MPABUIHBHOCTH CBOETO PEIIECHUS U MPUHSITH JOCTOWHO JOBOBI dKCIIEP-
TOB B CJIy4ae OMIMOOYHEIX JeHCTBHiA. KpoMe TOro, HHTEpPHBI UMEIOT BO3MOXHOCTh MPHOOPETEHISI HABBIKOB Pa0OTHI B
KOH(JIUKTHBIX CUTYAIMSIX ¥ CIIOCOOOB BBIXOJIa M3 KOH()JIHUKTA.

OO0cyxIeHre pe3yIbTaTOB U OLICHKA 32 YYaCTHE B pa300pe TEMbI IIPOBOAMTCS 110 JABYM HAIPaBICHHUSIM: BBICKa-
3BIBAHHE TPEIOIaBaTesIei U 00YJaONIMXCs O pe3ynbTaTax (10 periiaMeHTy) U moac4eT 3P PEeKTHBHOCTHU IO OLEHOYHBIM
JUCTaM: MPENOABaTeIH IBYX CMEKHBIX AUCIUILIAH 0 OIIEHOYHBIM JINCTAM OTMEYAIOT 3 (EKTUBHOCTh KaXKJI0r0 00y-
YarOIIErocs MO 3aJaHHBIM KPUTEPHUSAM OIICHKU H IPE3CHTYIOT CBOC 3aKIIFOUCHHUE: 3aKII0UYCHUE IperoaaBareneit o0 3¢-
(heKTHBHOCTH TIPOBENEHUS 3aHATHUS, TOCTHIKEHUH LIEJH, OIICHKA MHIUBUAYAJIbHBIX JOCTHKEHUN KaKJO0TO WHTEPHA CO-
OTBETCTBEHHO €0 BKJIAly U PACKPBITHIO CBOCH POJIM B BEIOOPE M 0OOCHOBAHMS JHAarHO3a U METOa JICUCHHS.

© HNckakoBa M.K., XKaprei6aes P.H., Bancsano M.J. / Iskakova M.K., Zhartybayev R.N., Vansvanov M.I., 2016
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B kauecTBe HArJSIIHOCTH MPUBEAEM CLIEHAPUU MHTEIPUPOBAHHBIX MPAKTUYECKUX 3aHATUN C UCHOJB30BaHUEM
AKTHUBHBIX METOJIOB.

Benyrue npuHIUIB TOCTPOCHUS YI€OHOTO MpoIlecca NPy MPOBEICHUM HHTETPHPOBAHHOTO 00y4YeHHS B Bop-
MaTe «paboTa B MaJIbIX FPYIIAax» Mpu pa3doope TeMbl «MeTO bl JICUCHUs IEPUOJJOHTHTA: KOHCEPBATHBHBIA U XUPYPIH-
YECKUI»:

— Oomopa Ha MPE/IICCTBYIONIHHA MPO(eCcCHOHANBHBINA ONBIT U 3HAHUSA 110 CMEKHBIM JUCIUILTHHAM, a TaKKe I10
AaHATOMMHH, MATOJOTHYECKON (u3mosorny, (apMaKoIIOTHH, MATOJOTHIECKON aHATOMHH, NPOIEIEBTUKE TepareBTHYC-
CKO1 CTOMAaTOJIOTHH, TIPOTIEACBTUKE XUPYPTHUECKONW CTOMATOIIOTHH, KOMMYHHKATHBHBIM HaBBIKAM;

— yMeH#e 000CHOBATh BBIOOP METOJBI JICUCHUS TIEPHOIOHTHUTA,

— (hopMHEpOBaHUE TAKTUKH NPH HATWIUH OMIHMOOYHBIX ICHCTBUI M Pa3BUTHS OCIOKHEHUH, CPOKOB HabIro/Ie-
HUS;

— (hopMHIpPOBaHNE HABBHIKOB PAOOTHI C HCIOIB30BAHAEM COBPEMEHHBIX AUATHOCTHIECKUX METOJIOB;

— Pa3BHUTHUC KOJUICKTUBHBIX OTHOMICHUH, KOMAHIHOTO TIOJIX0/1a B PEIICHUH MPOOIIeM;

— BO BpeMsl PEIICHHUS TPOOJIEMbI — PACKPBITHE KIIMHUYECKOTO U HAYYHOTO MOTCHITHANA.

IIpu mpoBeIeHUH MPAKTUYIESCKOTO 3aHITUA B POpMaTe «paboTa B MAJIBIX TPYIIAX) UCIOJIb30BAKCE:

e pa3pabOTaHHBIN CIICHAPHIA C OMMCAHUEM METOIMKH U POJIH YYaCTHUKOB;

® WUIIOCTPAaTUBHBIN METO/ — MO3BOJISIONINNI ONEHUTh KIMHUYECKYIO CHUTYAIHIO;

e TPOOJIEMHBII METOJ — TO3BOJIIIONINN OIICHUTh YPOBEHD BIAJCHUS JHArHOCTHYECKIMH METOIAMH, YMCHHE
COCTaBJICHUS IIaHA 00CIIEIOBAHMSI, 00OCHOBAHHS BRIOOPA METOA JICUCHHUS, OIICHKH UCX0/1a 3a00IeBaHs.

Lesas BHeApeHusi: chopMUPOBATHh U YCOBEPIICHCTBOBATH MPO(ECCHOHATIBHBIC KOMIICTCHIIUH CPEI HHTSPHOB
M0 METOHaM JICUCHHUS TEePHOIOHTHTA, 0OOCHOBAHHIO IMArHO3a, IUIAHY TUATHOCTHUKH, 0OOCHOBAHMIO BRIOOpa METOIA
JICUCHUS U JICUCHUS C MO3MUIHUHU T0Ka3aTeIbHON MEIUIIHHBL

Onucanue BHePEeHU:

1. BBoHOE c10BO TIpernoiaBatessi ¢ 000CHOBaHHEM TeMbI, Lenu U 3a1a4 (10 MuH.).

2. VHCTpYKIUS MO MPOBEACHUIO MHTETPUPOBAHHOIO 3aHATHA B (opMmare «paboTa B MalbIX rpymmax». Bce
YYaCTHUKHU 3aHATHUS JENIATCS Ha 2 TPYIIbI, OJUH UHTEPH B poJiu okcrepTa (7 MUH.).

3. IIpocmoTp BuneopmIbMa C y4acTHEM CTaHIAPTU3UPOBAHHOIO IAllMEHTa C MEPHOJOHTHTOM (XpOHUUYECKHE
(hOpMBI IEPUOIOHTHTA: TPAHYJIUPYIOIINI, TPAHYICMATO3HBIN ).

4. Tlocne mpocMoTpa BuaeoduibMa 3alaHie «MaJIbIM TPYIIIaM»: OIpeJelieHne NPUYUHbI, 000CHOBaHHE JI0-
MTOJTHUTEIBHBIX METOMIOB 00cieoBaHus, 000OCHOBaHUE IIOCTAHOBKH JMarHO3a, 00OCHOBaHME BEIOOpa METOJa JICUCHHS,
JICYCHUE C TIO3UIUH JJOKAa3aTeIbHON MEINIINHBL

PeapHBII TAIMEHT MO0 JaHHBIM MTPOQIIAKTHIECKOTO OCMOTpA HIIH [0 00pamaeMOCTH.

[IperomaBaTens: Bpad-CTOMATONOT-TEPAIEBT HETIOCPEACTBEHHO IMPOBOAUT KIMHHYECKUH pa30op 1Mo MILTHO-
CTPaTUBHOMY MaTepHhally, OLEHHBACT YPOBEHb cOOpa kKano0, MpOBEICHHS OOBEKTUBHOIO OCMOTPA, JOCTOBEPHOCTH
MIPOBEJICHUS JIOTIOJHUTENILHBIX METOJIOB 00CIIEI0BAHNS, HHTEPIIPETALMIO MOJTYUYEHHBIX PE3yJIbTaTOB, 00OCHOBAHHUE BbI-
Oopa MeTo/1a JIeueHHs, BO3MOXKHbIE OIIMOKU U OCIIOKHEHHUSI JI0 JICUSHHS], BO BPEMs JICUSHHUSI U TIOCIIE JICUCHUSL.

IIpemoaBaTens: Bpay-CTOMATOJIOT-XHPYPT HEMOCPEICTBEHHO MPOBOIMT OICHKY ACHCTBUS OOOCHOBAHUS XH-
PYPTUYECKOTO METO/Ia JICUSHHsI, BO3MOXHbIE OCIIOKHEHHUS BO BPeMs U IOCIIE XUPYPTHIECKOTO JICUEHUSL.

5. [pakTrdeckas padboTa B «MajbIX IpyMNIax» — 3aiaHue no quddepeHnnaibHoi TMarHocTuKe (XpOHHIECKUX
(hopM nepHUOOHTHTA, 0OOCTPEHUE XPOHHUCCKUX (DOPM MEPHUOTOHTUTA), 0OOCHOBAHUIO KIMHUYECKOTO IMArHo3a, IiaHa
oOcienoBaHus U BEIOOpY MeToza sedeHus (50 MuH).

6. MexrpynmnoBasi TUCKYCCHS C HCIOJIBb30BaHUEM J1e0aTOB, MyJIbTUMEAUWHON Tpe3eHTAH, 0hopMIICHHE B
UcTOpHUU OOJIE3HN KIMHUYECKOTO JHArHo3a, IuiaHa 00CIIeIOBaHUs U JICUSHHS, BRICTYIUICHHE dKCIIepTa 110 pe3yIbTaTaM
3¢ GEeKTUBHOCTH KIMHHYIECKOTO pazbopa (50 MuH.).

7. [logBeneHMe UTOTOB, BRICTYIUICHHE MIpenoaaBaTens, peduexcus (30 MuH.).

JTanbl 3aHATHA:

— IToATOTOBUTENBHBIH JTall, H3yUYEeHUE CUTYAINH U 03HAKOMJICHHE C METOAMKOM MTPOBEICHUS 3aHSATHSI.

— IlpoBenenne MHTETPUPOBAHHOTO 3aHATHS B popmare «paboTa B MAJIBIX TPYMIIax» 1Mo TeMe: «MeToabl Jede-
HUS IEPUOJOHTUTA: KOHCEPBATUBHBIA U XUPYPTHUSCKUI

— AHanu3 3aHATHSA, MTOJIBEICHNE WTOTOB M OIEHKA WHIAMBHIYAIBHBIX YY€OHBIX JOCTHKCHHA MHTEPHAMH, CO-
TJIACHO OIEHOYHBIM JIFICTaM.

OCHOBHBIMU TPHUHIIMIIAMUA TIOCTPOCHUS WHTETPUPOBaHHOTO 3aHATHS B ¢dopmare TBL mpum pazbope Tembl
«[ToAroTOBKA MAPOIOHTOIOTHYECKOTO MAIIMEHTA K JCHTAILHOW UMILTAHTALIUIY SBUIIUCH:

— Oomopa Ha MPEeIICCTBYIONIHHA TPOo(eCCHOHANBFHBIA ONBIT W 3HAHUS 110 CMEKHBIM JHCIUILTHHAM, a TAKXKE I10
AHATOMHH, MATOJOTHYCCKON (pr3moIoruu, (hapMaKoIOTHH, MAaTOJOTUYECKOW aHATOMHH, MPOIEICBTHKE TEpaNCBTHYC-
CKOM CTOMATOJIOTHH, MPOTEIEBTUKE XUPYPTrUU€CKONH CTOMATOJIOTUH, KOMMYHUKAaTHBHBIM HaBbIKaM;

— yMeHHe 000CHOBATh METO/BI JICUCHUS ITPH MATOJIOTHH MAapPOIOHTA;

— (¢opMHUpOBaHUE TAKTUKU TIPU HAJTMYUH OIINOOYHBIX ASHCTBUIA U Pa3BUTHSI OCIOKHEHHUH, CPOKH HAOIIOIEHUS;

— (hopMHpOBaHKE HABBIKOB pa0OTHI C MCIIOJIB30BAHUEM COBPEMEHHBIX TUArHOCTUYECKUX METO/IOB;

— pa3BUTHE KOJUIEKTUBHBIX OTHOIIEHUH, KOMaHTHOTO MTOIX0/1a B PEMIEHUH MPOOIIEMBI;

— BO BpeMsI PEIICHUs IPOOJIEMbI — PACKPBITHE KIMHUYECKOTO U HAyYHOTO MOTEHIIHAIA.
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IIpu npoBeeHUH HHTETPUPOBAHHOTO 3aHATHs B popmate TBL Obuia vcmonb30BaHa CICAYIONIAS METOAHUKA:

KomaHIHBIH METOJ — JBE KOMAaHIBI PEUIAIOT OJHY KIMHHYCCKYIO MPOOJIEMYy — OCOOCHHOCTH IMOITOTOBKH
OOJILHOTO C MATOJIOTHEH MapOIOHTA K ICHTAJIBHON UMIUIAHTAIINY;

HnnrocTpaTUBHBINA METOA — Ka)/1ass KOMaHJa OLEHUBAET KOHKPETHYIO KIMHUYECKYI0 CUTYAIUIO C HCIOJb30-
BaHUEM WJLTIOCTPATUBHOTO MaTepHala: BBITUCKU U3 UCTOPUU OOJIE3HH, PEHTTCHOBCKHE CHUMKH, JTA0OPATOPHBIC aHAIH-
3Bl

IIpoGneMHBII METOII — MO3BOJISIET OICHUTH YPOBEHB BIANICHHS IBYX KOMAaH] AHArHOCTUYCCKUMHU METOJaMH,
BKITIOYas IUIaH 00CiIe0oBaHUsA, 0OOCHOBAaHME TAKTHUKHU JICUCHHS TMAIMCHTA, €r0 MOATOTOBKH K JICHTAJHHON MMILIaHTA-
LUU.

Hesas BHeaApeHus: chopMUPOBATE M YCOBEPIICHCTBOBATH PO ECCHOHATBHBIC HABBIKH.

Onucanue BHeAPeHU:

1. BBozmHOE CIIOBO TIpenofaBaTes ¢ 000CHOBaHMEM TeMBI, 1iesd u 3a1ad (10 muH.).

2. MHCTpyKIIHS TI0 TIPOBEICHUIO MHTETPUPOBAHHOTO 3aHATHA B popmare TBL, BeiOOp komaH (7 MHH.).

3. [IpocMoTp BUACOPHIBMA C YIACTHEM CTaHAAPTH3MPOBAHHOIO MAI[UCHTA C MATOJNIOTHEH mapoaoHTa (TeHepa-
JIM30BAHHBIN MAPOJOHTHUT CPEIHEN U TSDKENIOMN crereHu Tsukect) (15 mun.).

ITocne mpocMOTpa KOMaHIBI MONYYAIOT 3a/iaHUC: ONPECICHUE MPUYUHBI 3a00JieBaHusI, 00OCHOBAHHUE JTOTIOJI-
HUTEJBHBIX METOJIOB 00CiIe0BaHMs, 000CHOBAaHHE IIOCTAHOBKH JHarHo3a, 000CHOBaHUE BHIOOPA METO/ia JICUCHHS.

4. [prieM TEMaTHYECKOTO MAIMEHTA MO JaHHBIM MPO(PHUIAKTHUSCKOT0 OCMOTpA WK 10 00paIiaeMoCTH.

[IpemnomaBaTens: Bpa4-CTOMATOIOT-TEPAIICBT HETIOCPEACTBEHHO IPOBOINT KIMHUYECKHN pa30op: OICHHUBACT
YpOBeHb cOopa xkano0, mpoBeieHIe 00BEKTHBHOTO OCMOTPA, JOCTOBEPHOCTh MPOBEICHUS JOMOTHUTEIBHBIX METOI0B
o0cieoBaHUs, WHTEPIPETANUIO0 TOIXYICHHBIX PE3yiIbTaTOB, OOOCHOBAaHWE BEIOOpAa METOHA JICUCHUS, BO3MOIXKHEIE
OIIUOKH M OCIIOKHEHHS JIO JICUCHUS, BO BPEMS JICUCHHUS U TTOCTIC JICUCHHUS.

[IperomgaBaTens: Bpad-CTOMATONIOT-XUPYPT HETIOCPEACTBEHHO MPOBOIUT OICHKY ISHCTBHS OOOCHOBAaHHS XU-
PYPrUUECcKOro MeToja JICYeHHs, B YaCTHOCTU MPUMEHEHHUs JCHTaIbHOW UMIUIAHTAIlMU B TAHHOW KJIMHUYECKOW CHTYya-
1IUY, BO3MOXKHBIE OCIIOKHEHHS BO BPEMS U TIOCTIE XUPYPTUIECKOTO JICUSHHUS.

5. IlpakTryeckast paboTa: MpreM TeMaTHYCCKHX MAIMeHTOB. [lociie 3aBepIeHUsT MPAKTHYSCKON YacTh — KITH-
HUYCCKUH pa30op: Mo 000CHOBAHHUIO AMArHO3a, BEIOOPY METOA JICUCHHUS, BIIAJICHUIO MaHYaJIbHBIMH HABBIKAMH, BEJIC-
HUIO MEJUIIMHCKOM JOKYMEHTAIIUU C UCIIOJIb30BaHUEM OIIEHOYHBIX JTUCTOB (80 MUH).

6. MexkoMaHIHas JUCKYCCHS C HCIIOJIb30BAHUEM 1¢0aTOB, MYJIbTUMEAUHHON MTPE3CHTAIMH 110 000CHOBAHUIO
KITMHAYECKOTO IHarHo3a, IiaHa 00CIeIOBaHUs U JICUCHUS. BEICTYIIICHNS TpeIoaBaTesiei Mo MOBOIy MEKKOMAaHTHON
JVICKYCCHH, TIOOIIPEHUE TOW KOMaH/bI, KOTOpas MpeacTaBmuia 0osee d3pPeKTHBHBIA KIMHIYecKuid pa3dop (50 MuH.)

7. [logsenenune UToroB, pedurekcus (20 MuH.)

JTanbl 3aHATHA:

— [loAroToBUTENBHBIN 3Tal, U3yYEHUE CUTYallUM U O3HAKOMJIEHUE C METOAUKOW IPOBEACHUS 3aHATHSL.

— IIpoBenenne nHTErprpoBaHHOTO 3aHATHA B hopmaTe TBL mo Teme: «IloaroroBka mapoJOHTOIOTHIECKOTO
ManueHTa K IEHTATbHON UMIUTaHTAIII.

— AHanu3 3aHATHUS, TOJBEJICHUE UTOTOB, OIICHKA WHANBUAYAIBHBIX YYEOHBIX JOCTHKEHU UHTEPHOB, COTIIAc-
HO OIIEHOYHBIM JIUCTaM.

ITpu nmpoBenennn nHTErpUpoBaHHOTO 3aHATHS B popmare CBL mo teme: «lIpenpakoBsie 3a00neBaHus CIU3U-
CTO¥ 000J0YKHM MOJIOCTU PTA U KPACHOU KaiiMbl Ty0» OBLITM MOCTaBJICHBI 33]]a4U 0 YIIIyOJIEHUIO 3HAHUN TI0 STHOJIOTHH,
MaToreHe3y, KIMHUKU MPEIPaKOBBIX 3a00J€BaHUN CIM3UCTON OOOJOYKHU IMOJIOCTH PTa M KPacHOW KalMbI T'y0, cOBep-
IICHCTBOBAHUIO KIMHUYECKOTO W JIOTHYECKOTO MBIIUICHHS, (POPMUPOBAHHIO HABBHIKOB OHKOJHWATHOCTUKH, AupdepeH-
OUAIFHON THATHOCTUKH, TAKTUKU BEJCHHUS JICYCHUS, COBEPIICHCTBOBAHIIO KOMMYHUKATHBHBIX HABBIKOB, (POPMHPOBA-
HUIO MOTHBAIIMU K HEMIPEPHIBHOMY COBEPIICHCTBOBAHUIO CBOUX MPO(ECCHOHATPHBIX 3HAHUN 1 HABBIKOB.

Beaymue npuHUunsl NOCTPOEHUS] HHTETPUPOBAHHOTO 3aHATHUS: ONOpPA HA MPEAIIECTBYIOMIMA YPOBEHb 3HAHUI
CMEXHBIX TUCIHUIUIMH, a TAK)KE TUCTOJIOTUH, ITUTOJIOTHH, MATOJIOTHIECKOH (pru3nonoruu, (HapMaKoIIOTHH, TaTOIOTHIe-
CKOW aHaTOMUH, TIPOTICACBTHKE TEPANEBTUIECKON CTOMATOJIOTHH, TIPOTIE/IEBTUKE XUPYPTHUECKON CTOMATOIOTHH, KOM-
MYHUKATUBHBIM HaBbIKaM. Ba)KHBIMU MOMEHTaMH OBbLTH YPOBEHb OIIEHKH OIpeIeeHHs Pa3BUTHS MPEIPaKOBBIX 3a00-
JIEBaHWH MOJIOCTH PTa HA PAHHHUX CTAAWsIX; HATMYHE HABBIKOB 10 OHKOHACTOPOYKEHHOCTH, HABBIKOB pabOThI COBpEMEH-
HBIMH TUATHOCTHYECKUMH METOJIaMH1, HABBIKOB KOMaHAHON PabOTHI MPY HATMIHH TPOOJIEMHON CUTYaIINH.

Beut McTionb30BaHbl CeAYIONNE METOANKY:

Metoa MUTIOCTPAaTUBHBIM — MTO3BOJISIOIIMKM OLEHUTh KIMHUYECKYIO CUTYAIUIO.

MeTton npoOIeMHBIA — MO3BOJISIONIAN OIICHUTh YPOBEHB BIAJCHUS JHATHOCTHICCKHMMH METOJIAMH, YPOBCHb
COCTaBJICHUS IUIaHA 00CIICIOBAHUS U JICYCHUS

Leas BHeapeHusi: cPOPMUPOBATh U YCOBEPIICHCTBOBATH MPO(ECCHOHANIBHBIC KOMIICTCHIUU IO MPEIpaKo-
BEIM 3200JICBAHUSIM CIIM3UCTON OOOJOYKH ITOJIOCTU PTa ¥ KPaCHOW KalMBbI T'y0, 000CHOBAHHIO HArHO3a, IIaHa TUAarHO-
CTUKU U JIEYEHUS C MMO3ULUU 10Ka3aTeIbHOW MEIUIIMHBIL.

Onucanne BHeApeHUs:

1. BBozHOE c10BO TIpernoaBatessi ¢ 000CHOBaHHEM TeMBI, 1enu U 3a1a4 (10 MuH.).

2. HCTpYKIIMS TI0 IPOBEJICHNIO HHTETPUPOBAHHOTO 3aHATHSA B hopmaTe CBL (7 muH.).

3. WumocTpaTHUBHBI METOA: MPOCMOTP BHICO(GUIbBMAa € yYacTHEM CTaHIAPTU3UPOBAHHOIO MAIMEHTA
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C TIPePaKOBOM MATOJOrUeH CIM3NUCTOM 000IOUKH TOJIOCTH PTa (KPacHBIi IIOCKHUH JIMIIAH, 3pO3UBHO-I3BEHHast (opMa;
BeppyKo3Has opma JeiKoIuIakuy, AeKyOuTanbHas s3Ba, XeHIuT MaHraHOTTH).

4. TTocne mpocMOTpa — 3aJlaHue MO OLEHKH NPOOJIEMHON CUTyalluH: ONpe/eieHIe MPUYHH, CIIOCOOCTBYIOIIHE
Pa3BHUTHIO TPEIPAKOBBIX COCTOSHUN MOJOCTU pTa, 000CHOBAaHHE JOMOJIHUTEIBHBIX METOJIOB 00cCIeioBaHus, 000CHOBA-
HUE IIOCTAaHOBKU JAMArHO3a, TAKTHKA BEICHHUS U JICYCHUS C IIO3ULUU JOKA3aTeIbHOU MEJULIUHBL.

5. Ilpuem mauneHToB MO JaHHBIM MPOQUIAKTUYECKOTO OCMOTPa WITH 10 00paIaeMOCTH.

HemocpenctBeHHO 1MOJ KOHTPOJIEM MpENoAaBaTeNeil MHTEPHBI MPOBOAAT KIMHUYECKHH pa3z0op MaIfeHTa.
ITpenomaBarenb: Bpau-CTOMATOIOT-TEPAIICBT OLIEHUBACT YPOBEHb cOOpa anod, MpoBeAeHNEe 0OBEKTUBHOTO OCMOTPA,
JOCTOBEPHOCTh TIPOBEICHHS JOIOIHUTEIBHBIX METOJOB O0CIEIOBAHMS, HHTEPIPETANNIO TTONYIECHHBIX PE3yIbTaTOB.
[IpenomaBarenb: Bpau-CTOMATONIOT-XUPYPT IPOBOIUT OLIEHKY JEHCTBHSI HHTEPHOB O BBISBICHUIO NPEIPAKOBBIX 3a00-
JIEBaHUH Ha PAaHHUX CTaIWsIX PAa3BUTHA, OLCHMWBAECT YPOBEHb OHKOHACTOPOXKEHHOCTH M NMPOQHIAKTUKY MPEIPaKOBBIX
3aboneBanuii (90 MuH.).

6. ITo 3aBepuIeHHIO TPAKTHYECKOI YacTH KIMHUYECKOH pa3bop MalueHToB, ONpe/elieHne PoOIeMHOMN cHTya-
UM, IMYTH PEUICHUs] MPOOJEMHBIX CUTyalHd, 00OCHOBAaHHME PELICHHs KIMHUYECKHX CHUTYyaluid, mpoduiakTHIecKue
MEpOIpHUsATHs, 0POPMICHHE MEIUIIMHCKON JoKyMeHTauuu (50 MUH.).

7. IloxBeieHE UTOTOB 3aHSTHSI, BBICTABIEHHE OLICHOK, peduiekcus (30 MuH.)

JrTanbl 3aHATHSA:

— I1oAroTOBUTEINBHBIH 3Tall, U3yYEHUE CUTYallMU U O3HAKOMJICHHE C METOJUKOM ITPOBEICHUS 3aHATU.

— IIpoBenenne nHTETpHUpOBaHHOTO 3aHATHA B opmate CBL 1o teme: «IIpenpakoBeie 3a001€BaHUs CITU3UCTOM
000JI09KH TTOJIOCTH PTa U KPACHOM KaiiMbI TyO».

— AHanm3 3aHATHS, NOJBEJCHNEC UTOTOB M OIEHKa MHAWBUAYaJIbHBIX YUCOHBIX IOCTIDKCHHI MHTEpPHAMH, CO-
[JIACHO OLEHOYHBIM JIHCTaM.

Taxum 00pa3zoM, NpOBEACHNE U BHEIPEHHE HHTEIPHPOBAHHBIX 3aHATHH B y4eOHBIH MPOIiecC COBEPIICHCTBYET
npodeccHoHaNbHbIE KOMIIETEHIIMN Y HHTEPHOB, 00yYaeT MX HaXOAWTh PEIICHHUE B CIOKHBIX KIMHUYECKUX CHTYaIHsX,
pa3BHBaeT HaBBIKK Pa0OTHI COBPEMEHHBIMU TUATHOCTUYECKHUMU M JIeYeOHBIMU METO/IaMH, YMEHUE PaboTaTh B KOMaH/IE,
pa3BUBacT KIIMHUYECKUI U HAyYHBIN IOTCHLIAAIL.

CIIMCOK JINTEPATYPbI
1. HckakoBa, M. K. IloBsimeHne npodeccnoHanbHOH KOMIIETEHIMH y oOydatomuxcs B uHTepHaType / M. K. Hckakosa,
P. H. XKapreibaes // International scientific-practical conference of pedagogues and psychologists «Scientific genesis». — Geneva,
2014. - P. 78-80.
2. [OnextponHsIi pecypc]. — Pexxum noctyma : https:/ru.wikipedia.org/wiki/HHTerpupoBanHoe oOydeHHe.
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Abstract. This article deals with integrated methods of teaching, which allow raising efficiency of academic

process.
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THE ROLE AND IMPORTANCE OF INTELLIGENCE SUPPORT
IN PROVIDING THE SECURITY OF THE EMPIRE OF AMIR TEMUR

D.O. Rustamov, Forth-Year Student
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Abstract. The article analyzes the role and significance of intelligence support in the security of the empire of
Amir Temur. Also, it highlights the ways and methods of application and usage of intelligence support services basing
on historical and scientific sources.

Keywords: Amir Temur, intelligence support, counter-intelligence, security, military art, merchants, tourists.

It is well known that the basis of power and the loyal support of Amir Temur was his army, which was consid-
ered the best in the Asian world. This was possible due to the fact that his military talent revealed in two ways — firstly
as reorganizer of troops, and secondly, as the holder of talent invincible commander. From his youth he appeared on the
political scene as an active politician and military figure. Having become the ruler of Samarkand, he built a great army
and carried on many annexationist campaigns.

The device of Amir Temur, his mastery of the commander, the military strategy for many centuries served as a
model for the states of the East and the West. In his era culture, science, architecture, visual art, music, poetry achieved
extraordinary prosperity, have confirmed many of the customs of our people. Particularly, it was instructive boundless
caring about the art and science of people of Amir Temur.

During the life of Amir Temur on Governance and a special essay was written to ensure the security of the
country, known as “The Code of Temur”. This valuable historical source of the middle Ages consists of two parts. It
outlines Autobiography of Amir Temur and related to his life events, the views of this outstanding statesman and mili-
tary leader in the art of war, and device control of the country.

In the “Code” a lot of attention is paid to the main pillars of the state: officials and military commanders down to the or-
dinary soldier. It defines the rights and obligations of everyone, from the emperor and ending with a simple warrior. Ruler “is to
elect incorruptible vizier and friendly”.! Vizier under the direction of the divan has been responsible for the overall situation of
citizens and troops of the financial condition of the country and the activities of state institutions. “Code” Amir Temur is a valua-
ble set of laws on the management of the state and the army, the security methods of the country and society.

Despite this, Amir Temur idolized Genghis Khan and used similar methods to build his empire. For example,
he was a military mastermind who led a multi-ethnic army. He instilled great loyalty, and was adept at taking advantage
of temporary weaknesses in the political state of his enemies. He also used spies and propaganda to sow the seeds for
invasion, and planned his campaigns years in advance. Amir Temur was a natural leader. He spent his teenage years
leading a band of petty thieves. They stole livestock from farmers, and property from travelers and merchants.

In the person of our ancestor, Amir Temur, will, desire for freedom and independence are seamlessly and beau-
tifully blended. Even in the last hours of his life, he taught his children: “The sovereignty of the ownership manage the
nation, the army and the people.” If you think about it more deeply, this instruction was addressed to us — the current
descendants of the great Amir Temur.

Intelligence support was to determine the type and the number of troops, weapons and military leaders. Addi-
tionally, it was collecting information about the biography of prominent military chiefs, their ancestors, etc.2

Of particular importance was the attitude of the people to the current ruler or conqueror. They studied in detail
the opinion of the population policy of the ruler. It played an important role in the conquest of new states.

Marozzi is fascinated by Temur and his extraordinary career. He quotes lavishly from the Spanish envoy, Clavijo,
and also from two early biographers, the Persian court historian Sharaf ad-din Ali Yazdi, and the Syrian Ahmed ibn Arabshah,
the former a panegyrist, the latter a severe critic. Arabshah had been a boy of eight or nine when Temur’s army sacked his
native city of Damascus in 1401, four years before the Amir’s death. Both writers, however careful their research may have
been, must be considered secondhand authorities, not necessarily to be trusted, even when their bias is discounted.

We take stringent measures to punish thieves and robbers on the highways. “The road was placed guards to do
patrols and secure communication. Travellers and merchants have the right to demand that their belongings and wealth
were escorted to this detention, which was responsible for each missing item”.® Special decree was to appoint the per-
son in cities and urban areas, which was supposed to “take care of the people and the soldiers safe. All thefts committed
in his area, lying on his responsibility”.*

Marozzi has no doubt that in achievement as in scale Temur’s empire surpassed anything to be found in the
contemporary 14th- and early 15th-century Europe. The Spanish ambassador, Ruy Gonzalez Clavijo, was amazed
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by the splendor of Temur’s court as by the achievements of his army.

He was monstrously cruel, both carefully and carelessly cruel. The inhabitants of cities that resisted him were
massacred. We are told, though the figures may be exaggerated, of piles of skulls, 70,000 or even 90,000 in humber.
The record of slaughter is appalling, and ultimately tedious.

However, counter-intelligence matters in the country had an important role. As stated in the “Code”, “Inside
the country, there are people who work for the benefit of other kings. They are the biggest threat to the country’s stabil-
ity. The challenge is to find counter-intelligence and expose these people”.’

Amir Temur particularly drew attention to the selection of future spies. He has personally studied the past, family
status, mental and moral state candidates. He created his own system of testing and rechecking future scouts. The personal
orders of Amir Temur in every province opened vacations of clerks. His task was to write on a daily basis on the socio-
political situation in the provinces of domestic policy, the attitude of rulers to citizens, etc. Thus, Amir Temur possessed all
the necessary information in the provinces. He improved service couriers and transportation throughout the Maurya, made
policing units that provided security even for travelers. Amir Temur sent scouts as traders, writers, poets, astrologers, trav-
elers, artisans, and others. Especially the elderly were of great benefit. So they were very careful, vigilant, sensitive, etc.

As noted by historians, before entering into battle with opponents, he often sent his scouts, in the face of dif-
ferent people. So he gathered all the necessary information about the enemy.5

As foreign historian Marcel Bryon says, Amir Temur put the basis for creating a well-armed and trained army.
He taught his emirs basics of strategy and tactics. Amir, who won the victory over the enemy, received the right to par-
ticipate in the Council of State, was propagated: insignia, flags. Ranks Emir during the reign of Amir Temur was award-
ed more than 300 of his followers (or rather 313). One received the rank of Emir al-Umar — Commander in Chief, four
of them — beglyar-begi, each hundred of them received the ranks of thousandman, centurion, foreman.

There were 12 degrees of the emirs. Emir of the 12" degree was considered Deputy Emir al-Umar (Command-
er in Chief). Each of the 12 relied emirs had his badges, banners and drums. Amir al-Umar had 10 thousand. Soldiers
had one banner timpani, special sign (colors flag) and marquee (chartug). Each of the 4-Runner-Beks (Mayor of the
city) was one banner, timpani. Tavadzhi is special officer for particularly important instructions of the governor. If re-
quired, he called on the army of a certain number of cavalry and infantry with a prescription to ensure the necessary
number of people. He was engaged in collecting and placing troops on halts during the march and before the battle.”

Due to its historical, state activities, supported political and economic stability in the vast area of the Middle
East, Amir Temur restored the main route of world trade transcontinental highway — the Great Silk Road and ensured
the prosperity of the state.

Notes

! Tysyknapu, T. Xankapo Amup Temyp sxkamrapmacu / T. Tysyknapu. — T. : “Illapx” HMAK, 2005. — iinn. 5-92.

2 Conukos, X. Awmup Temyp cannatanuaa xaBdeuziuk xusmard / X. Cogukos. — T. : “ARTFLEX”, 2010. — #u1. B-9.

8 ComuxoB, X. Amup Temyp canaataruaa xasdensmuk xmsmati / X. Cogukos. — T. : “ARTFLEX”, 2010. — #un. B-11.

4 Bepnues, b. “TeMyp Tysyknapu” Jia )KaMHAT WKTHMOMi KaTinammapuruHr akc stumu / b, Bepaues. — VskTuMonii pukp-uHCOH
xykyknapu, 2013. — iium Ne3. — B-115.

5 Tysykmapu, T. Xanxapo Amup Temyp xamrapmacu / T. Tysykmapu. — T. : “Ilapx” iimn HMAK, 2005. — B-117.

6 ¥36ekncTona xapowuit nur Tapuxuaad. — “Hlapx” MAKB. — Tomkent, 5-101.

"Bpuon, M. Men kum, Coxubxupon-Kaxourup Temyp / M. Bpuon. — T. : “Suru acp aBnoaun”, 2014, — B. 21-22.

REFERENCES

1. Bepaues, b. “Temyp Ty3ykinapu’na sxaMHsT IKTUMOUI KaTiamuapuHuHr akc stuin / b. bepaues. — Mxtumonit Gpukp-uHcon
xyKykaapu, 2013. — #inn Ne3. — B-115.
Bpuon, M. Men kum, Coxubkupon-Kaxonrup Temyp / M. Bpuown. — T., “Suru acp aBnoau”, 2014. — b. 21-22.
Coaukos, X. Amup Temyp cannartanuaa xaBpeusnuk xusmaru / X. Coqukos. — T. : “ARTFLEX”, 2010. — iu. B-9.
Conukos, X. Amup Temyp cannaranuna xaBdeusiauk xuzmaru / X. Comukos. — T. : “ARTFLEX”, 2010. — #wn. b-11.
Ty3yknapu, T. Xankapo Amup Temyp xamrapmacu / T. Tysykmapu. — T. : “Illapx” HMAK, 2005. — iun. b-92.
Tysyknapu, T. Xankapo Amup Temyp xxamrapmacu / T. Tysyknapu. — T. : “Illapx” HMAK, 2005. — itnn. b-117.
V36ekncTonna xap6uit umr Tapuxugas. — “llapk” MAKB. — Tomkenr, 2010. — iiwn. b-101.
V36ekncTonna xapOuii nim tapuxunat. — “Ilapk” MAKB. — Tomrkent, 5-101

NG~ wWN

Mamepuan nocmynun ¢ pedakyuro 23.08.16.

POJIb U 3BHAYEHUE PA3BEJIKHN
B OBECIIEYHEHUU BE3OITACHOCTU UMIIEPUN AMUPA TUMYPA

J.Y. Pycramos, cryaent IV kypca
Y36eKCKui roCcyJapCTBEHHBIH YHUBEPCUTET MUPOBHIX 3bIKOB (TamkeHT), Y30ekucran

Annomayua. B cmamve ananu3zupyiomcs poisb u 3Havenue paseeoku 6 obecnevenuy 0e30nacHoCmu umMnepuu
Amupa Tumypa. A makdice oceewjaromes, nymu u mMemoowvl, CHOCOObl NPUMEHEHUS. U UCHOIb308ANUS CLyHCObL PA36eOKU
Ha OCHOBAHUU UCMOPUYECKUX U HAYYHBIX UCTOYHUKOG.

Knrwouesvie cnosa: Amup Tumyp, pazeéeoka, KoHmppaszeeoka, 6€30nACHOCHb, 60EHHOE UCKYCCMBO, MOP208Ybi,
mypucmol.
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Abstract. During the post-Stalinism “Thaw” in the 1960, Polish philosophers and historians of ideas, such as
Adam Schaff (“Marxism and the Human Individual”, 1965), Leszek Kotakowski (“Toward a Marxist Humanism”,
1967), Leszek Pomian (“The Existential Philosophy”, 1965) offered a rereading of Marxism challenging one of the last
grand narratives of history and its dogmatic interpretation, Stalinism. They attempted to reinterpret Marxism in two
ways: studying the alienation in the capitalist and socialist societies through the philosophy of “a Young Marx”, author
of “historical works”, and trying to reconcile Marxist historical determinism with Sartre’s existential indeterminism. In
this manner, placing the individual in the centre of their reflection and advocating a humanist interpretation of Marx,
they showed the disparity between the Marxist’s view of the future classless society and reality. At the same time, this
historical revision of Marxism aimed to reform socialist societies of the Central and Eastern Europe by giving them
intellectual means of renewal. The author of this paper structures it around the connection between a collectivist doc-
trine and individualism, and discusses through a close reading of Polish revisionist Marxists how their reinterpretation
of Marxism relates to the understanding of the Polish society and its aspirations in the 1960.

Key words: the post-Stalinist “Thaw”, the Polish October (1956), the revisionist Marxism, the individual and
history.

During the post-Stalinism “Thaw”, in the 1960 Polish philosophers and historians of ideas, such as Adam
Schaff, Leszek Kotakowski, Krzysztof Pomian offered a rereading of Marxism, challenging one of the last grand narra-
tives of history. They all were branded “revisionists” and gradually forced into silence; while those officials who re-
sented their loss of totalitarian controls were labeled “dogmatists” and were checked in their ambitions by the new First
Secretary of the Party Wtadystaw Gomutka who pledged a ‘“Polish road to socialism”. In general, the decade 1956-1966
was characterized by moderate reforms, an uneasy truce between divergent Party factions combating each other behind
the scene, between the Party and the Roman Catholic Church, and between the government and public opinion.

Very orthodox and rigid in his early writings, in 1955 Kotakowski joined the editorial staff of Po prostu
(Straigt Talk), a rebellious weekly of young Communist intellectuals. The paper was to become a major force preparing
the “Polish October” of 1956. This year, he published Responsibility and History, four part critique of Soviet-Marxist
dogmas, in the Polish periodical Nowa Kultura (New Culture). Some of his philosophical essays were translated into
Western languages?, often to his uneasiness, for as a member of Polish United Worker’s Party, he had no wish to add
fuel to the non-Marxist or anti-Marxist opposition. In those years Kotakowski won the acclaim of the young generation
as the sharpest mind among the “revisionists” and became close to Adam Schaff, considered as an official ideologue of
the Party. In 1965, the latter published Marxism and the Human Individual (Marksizm a jednostka ludzka)?, placing this
one in the center of his reflection influenced by Sartre’s Critique of Dialectical Reason (1960). The same year
Kotakowski and Pomian published an anthology of The Existentialist Philosophy which shows how increasingly fasci-
nated they were by different currents of this thought.

The Polish revisionists pursued three principal objectives. In the first place they rejected Stalinist’s dogmas,
principally the doctrine of the sharpening class struggle under socialism and the idea that the class enemy must be
stamped out by terror. Kotakowski identifies Stalinism with a sect which “surrounded itself with an impenetrable ideo-
logical and ritualistic fence” and “peopled its world with a thousand new deities, each demanding worship under threat
of excommunication on grounds of atheism.”® With the rejection of the dogma, Marxism was reappraised and the stress
was laid on the thought of the young Karl Marx* and the theory of alienation. In Schaff’s opinion “when Marxism lost
sight of the problems of the individual and emphasis was shifted to the study of mass movement, neglect of everything
connected with the individual was a natural result.”® But, over and above that, the revisionism was an attempt to enrich
the Marx’s philosophy and to transcend it because, as Schaff says, “it is foolish [...] to remain blind to the fact that [the]
course of [history] has been different and has taken place in conditions other than those originally envisaged, and to
cling to old formulas that were suited to other conditions.”® In other words, the Polish revisionists subscribed to Marx’s
conception of communism as a movement changing reality and not as a steady state of affairs.

Shifting emphasis from masses to individuals, the revisionists reconsidered the role of intellectuals in the mod-
ernization of the Marxist’s theory. Kotakowski asserts that “the spiritual dominion of any ruling class over the people
[...] depends on its bonds with the intelligentsia.”” By these words he identifies himself with a long Polish tradition
which regarded the intelligentsia as an elite of the nation, aspiring to preserve and shape its constantly threatened identi-
ty and trying to place itself above all partisan interests. Furthermore, Kotakowski evokes the figure of a priest and a
jester, deep-rooted in the Polish and Central European literature and culture:

“The priest is the guardian of the absolute; he sustains the cult of the final and the obvious as acknowledged
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by and contained in tradition. The jester is he who [...] doubts all that appears self-evident [...] reveals contradictions in
what appears obvious [...] derides common sense and reads a sense into the absurd.”®

It is obvious that in the context of the 60 the priest symbolizes all dogmatists, whereas the jester embodies a
handful of revisionists. Although Kotakowski recognizes a dialectical interdependence of priest’s and jester’s philoso-
phies, he declares himself in favor of the second one for which the Stalinist doctrine became a subject of derision. By
the way, Kotakowski, apparently inspired by Witold Gombrowicz, sees in the conflict between the jester and the priest
the clash between the traits of adolescence and senility. Besides derision, he recommends adopting “inconsistency” as a
philosophical method and an “individual attitude [...] which is merely a consciously sustained reserve of uncertainty, a
permanent feeling of possible personal error.”® Thus, Kotakowski revives the old philosophical skepticism which was
incompatible with unquestionable optimism and faith in a steady progress.

The revisionists focused on individual, reinterpreting the Marx’s theory of alienation adapted from Feuerbach’s
The Essence of Christianity (1841). They disagree in particular with Engels’s opinion that the transition to socialism is a
leap from the realm of necessity to the realm of freedom. In fact, the abolition of private property, as the appropriation
of human life, did not eliminate alienation and the dehumanization of life. In socialist countries there were various
forms of alienation, principally resulting from the existence of the State. During the Stalinist’s period, it was a coercive
machine that began to crush and annihilate its makers. The Polish October Revolution was a natural reaction against the
“cult of personality” and the dictatorship of the Communist Party. Nevertheless, according to Adam Schaff, in the post-
Stalinist socialist countries the State is an indispensable administrative and bureaucratic machine whose existence re-
sults from the technological complication of the modern world, unimaginable in Marx’s epoch. If the vast and compli-
cated State machinery of administration has to remain, a social division based on the exercise of power cannot be elimi-
nated. In this situation, the struggle for democratization of social life and against bureaucracy, often identified with “red
bourgeoisie” or a “new class”, should be conceived in Schaff’s opinion “as a struggle against bureaucracy that is bad,
unreasonable, incompetent [...] but not against [...] bureaucracy in general”. In any case, given the transformations of
the modern civilization, the State, under capitalism as well as under socialism, would remain what it is: a Moloch com-
pared with which the individual is a very atom.

The second major aspect of alienation in socialist societies is the alienation of labor which results from its divi-
sion and specialization. Marx analyzed the nature of this alienation under capitalism. But Schaff claims that “the tech-
nical aspects of the problem cut across all systems — for example, work on an assembly line is inherently the same re-
gardless of government.”'® The only way to overcome it would be by reducing working time. On the other hand, inde-
pendently from the character of government and political system, a world in which man has attained the power of self-
destruction and could be unable to control the forces he has himself released, is an alienated world. As we see, Shaff
regards as utopian the Marxist’s theory of the elimination of alienation in socialist societies. Proposing to soften its ef-
fects, he does not believe in the possibility to eradicate it entirely in the modern world of ever more universal relations
linked with modern techniques of production and means of communication. From this point of view, he differs from
both dogmatists and radical revisionists who under the influence of the utopian socialism hoped to create a society of
self-governing associations of free producers. Moreover, this idea was still very much alive in the ranks of Solidarity in
the 80.

The issue of national and social freedom was a central one of the Polish October. The slogans like “We want a
free Poland”, “Down with the Russians”, were chanted along with “Down with the Communist dictatorship”, “We want
free elections” at thousands of meetings. Gomutka himself, enthusiastically supported by the great majority of society,
in his public speeches, criticized the hardships of Stalinism and promised reforms to democratize the country and liber-
alize the State’s policy. Thus, Polish communists found themselves unexpectedly and paradoxically at the head of a
nation liberation movement. These circumstances combined with openness to existential philosophy urged the revision-
ists to re-examine the issue of the freedom and individual’s relationship to history. Working on the principle that man is
not only a product of history but also its maker, they tried in particular to answer how to solve the conflict between the
objective Marxist laws of historical development and the individual’s free will, necessity and freedom. In chapter “The
individual and history” of his book Marxism and the human Individual, Adam Schaff attempts to reconcile Marxist his-
torical determinism with Sartre’s existential indeterminism, arguing that man could only become free and able to shape
his own life and history as he became conscious of the determinisms to which he is subject. He asserts that freedom is a
recognized necessity:

“For what matters is not that the choice made by man should be unconditioned, but that it should be made of
his own free will and not the result of coercion by some external force. Man’s freedom is not measured by the degree of
his [...] detachment from social determinants (which in any case is a fiction) but by the extent to which he understands
his purposes and the ways of achieving them through choice of the proper action.”?

In other words freedom is to be found wherever the individual can choose, without being forced, between a
number of courses of action, even though his choice is determined by some social or individual factors and can be ex-
plained in terms of them.

Kotakowski goes even further reasserting the personal, or “subjective”, factor in history. In his essay Respon-
sibility and History, he questions historical determinism which is “by nature vague”*?. In obedience to Stalinist doctrine,
socialism was historical inevitability and individuals were subordinated to it as its tools. Morals had to conform to the
necessary process of progress whose nature was arbitrary defined by the Communist party. Consequently, all the crimes
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perpetuated in the name of this historical necessity, described as the demiurge of history, were regarded as morally good
actions. Kotakowski claims the “ethical individualism” according to which it is impossible to evaluate morally the good
or bad results of an anonymous historical process, of a group or social class. Only human beings and their deeds are
subject to moral judgment?2.

In his approach to the dilemmas facing the individual and his relationship to history Kotakowski is undoubted-
ly closer than Schaff to the existentialist conception of man as an autonomous monad of consciousness, “lonely” and
“doomed to freedom”. But both of them take a very similar position claiming the freedom of scientific and artistic ex-
pression, subjected to a strict control under Stalinism. According to Schaff, “it must be an axiom that scientific work
can only be reached through the investigations of scientists, and artistic truth through the explorations of artists.”** It
can be noted, incidentally, that a relative normality of development that art, literature and science had recovered during
the Polish October, has been maintained until the collapse of socialist regime, in spite of the existence of censorship. In
1960 a flow of translations from English and French brought Albert Camus, Jean-Paul Sartre, Faulkner, Beckett, lones-
co to Polish readers. Several forerunners of existentialism, such as Stanistaw Ignacy Witkiewicz and Witold Gom-
browicz, whose names had been forbidden, came to the surface. A multitude of writers whose debuts had been delayed
during the preceding period could publish their works. In their poems, Zbigniew Herbert and Wistawa Szymborska con-
jured large existentialist puzzles, while the Polish Film School underlined the role of individual as opposed to collectivi-
ty.

We can observe that by focusing on the individual, the revisionist Marxists express the Polish society’s aspira-
tions in the post-Stalinist period. In this manner they convey Marxism humanism closely connected with the concept of
happiness. As a matter of fact, the young Marx wanted to make man happy by eliminating the existing social causes of
human unhappiness and by liberating the individual from alienation. Communism was regarded as the best means to
realize this ideal: having eradicated the roots of human misery as a mass phenomenon it should give each person free
play in the pursuit of happiness and let them be happy in their own way. From this point of view, Stalinism was the op-
posite of Marxism because, by abolishing individual identity, it tried to impose the same stereotype of happiness on
everybody. Quoting Zamiatin’s We and Orwell’s 1984, Schaff asserts that “a society that, to achieve a fusion of indi-
vidual and public interests, strives to enforce a generally binding model of human happiness must inevitably end with a
horrifying tyranny that stifles the individual with a totally dehumanized life.”*®

However, the pursuit of individual happiness in socialist countries should come along with the development of
a social attitude This one is the reverse of a narrow egoism which results from the market competition and the idola-
trous worship of money raised to the status of supreme value. For the aim of communism is, in the words of Schaff, “to
make men regard not only such things as stealing as dishonest and indecent, but also any kind of selfish behavior which,
by the standards of capitalist society, is perfectly compatible with honesty and respectability.”*® As for the young
Kotakowski, his defense of human and humanistic socialism is accompanied by his criticism of the “lure of capitalism”
which, according to him “is very great in Poland”.

The revisionists wanted to democratize Polish society and to involve its members into public affairs through
activity in social organizations and by a devolution of certain kinds of power, above all in the economic and administra-
tive field, to civic and workers’ organizations. Nevertheless some of them tried to justify by international situation the
dictatorship of the proletariat which, according to Marx, was a relatively brief post-revolutionary phase. In 1965, Schaff
puts the question: ‘can the socialist countries permit themselves as broad a development of democracy as they would
like? Can they solve the problem of the personal liberties of the citizen as they would like?”, and he answers: “No, they
cannot.”'” In order to shorten the transition stage from dictatorship to democracy, the revisionists advocate the for-
mation and cultivation of libertarian attitudes and habits, stamped out by the Stalinist terror. Schaff encourages to “cul-
tivate a new human personality that would be distinguished equally by commitment to social concerns and responsibil-
ity for them as by independence of mind and intelligent disobedience if this is required by the social good.”*®

We might reasonably assume that these words show social hopes for progressive democratization after Gomul-
ka’s “Thaw”. It is undoubtedly true that the era of Stalinization of Poland had forever ended and that society became
more liberal in the late 1950 and in the early 1960. There was some normalcy, life looked a little more comfortable.
Tadeusz Rozewicz, one of the best known Polish post-war writers, eludes to this in his play Witnesses, published in
1962 and subtitled Our little stabilization. Already in the play’s first hundred words, the author notes the change in cli-
mate, stating: “we again have something resembling poetry”, and follows it immediately with what will be a recurring
refrain: “we cross our legs” — for the first time in years, one can sit back and relax. But eventually, aspirations for full
liberalization were proven false, as Gomulka’s regime became more conservative. In the second half of the 1960 one
could observe a growing disparity between intellectual and political life in the country. The revisionists’ hopes for pro-
gressive political change in Poland were replaced with disillusionment which is one of the principal causes of their
breaking off with the Party and, as for some of them, their progressive rejection of the concept of Marxism as a separate
school of thought. But, as Kotakowski asserts in Permanent and Transitory Aspects of Marxism, the most significant divi-
sion is not between orthodox Marxists on one hand and everyone else on the other. It is between the Right and the Left in
the humanities. And by the intellectual Left he means: “radical rationalism in thinking [...] an entirely secular view of the
world; criticism pushed to its utmost limits, distrust of all closed doctrines and systems; striving for open-mindedness, that
is, readiness to revise accepted theses, theories, and methods.”*® This attitude is one that, in our opinion, constitutes a per-
manent aspect of revisionist thought and an interesting proposition for the intellectual Left even today.
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OBHIECTBEHHBIE U THIANBU Y AJIBHBIE CTPEMJUIEHUA
B ITIOJIBCKOM PEBU3NOHUCTCKOM MAPKCU3ME

C. ®umep, 101€HT, 3aBeyOIIMA NHCTUTYTOM MOJBCKOIO U YELICKOTO SI3bIKOB
Jlotapunrckuit Y HuBepcutet (Hancu), @pannums

Annomayun. Bo spems noCieCmanuHcKol «ommeneauy noabeKue Quiocoguvl u UCMopuKu, Kax, Hanpumep,
Aoam Hlaghg («Maprcusm u unueudyym», 1965), Jlewex Konaxoeckuii («Ilo nymu mapxcucmxozo eymanusmay, 1967),
Kwuwmodgp Tomsin («Ox3ucmenyuanvuas guiocogusy, 1965) moaxyiom maprkcusm, 00HY u3 NOCIeOHUX Gurocoguu
ucmopuu, u e2o doeMamuyeckuti eapuanm — cmaiunusm. OHu 2mo Oenarom, 60-nepevix, ucciedys 000cobIeHHOCMb 6
KanumanuCmu4eckux U KOMMYHUCIUYecKux obuecmeax no guiocoguu «Pannezo Mapxcay, asmopa «ucmopuieckux
pabomy, 0-6MOPLIX, CMAPAACH CO2NACOBAMb MAPKCUCMCKUL UCHOPUYECKUTI OeMEPMUHUSM C IKZUCTNEHYUATLHIM UH-
ousuoyanuzmom Capmpa. Takum obpazom, cmaes 4enoeexa 6 YeHmpe ux pasmblulIeHut U 3auuuyas 2yMaHUCmu4ecKoe
nonumanue Mapxca, oHU 00KA3bIEAIOM HECOOMBEMCMEUE MeAHCOY MAPKCUCICKUM 63211900M Ha beckaaccogoe obuye-
€m0 ¢ delicmeumenbHOcmolo. B mo dice camoe epems peusuoHUCMCKUe MApKCUCMbl CMABUIU C8O€U Yenbio peopmy
KOMMyHUucmuueckux ooujecms Llenmpanvuoti u Bocmounoii Esponvt. Aemop smoii cmamovu ucciedyem cOOmMHOUIeHUE
MeAHCOY KOIEKMUBUCMCKOU UQeOoIo2uel] U UHOUBUOYATUZMOM U, 0OBACHSS PEGU3UOHUCIICKUX MAPKCUCMO8, 00Cydicoaem
80NPOC, 6 KAKOU CMeneHu ux mpyosl OMpaAdsCarom cmpemienus NoAbCKo20 obuecmea 3mou SNoxXu.

Knroueswie cnosa: nociecmanunckas «ommenensvy, Ionsckuii Oxkmsops (1956), peeusuonucmcekuii Maprcusm,
UHOUBUOYYM U UCHOPUSL.
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YIK 93:902

UCTOPUSI UCCJAEJOBAHUM ) KUBOTHOI'O
MUPA KAPAKAJIITAKCTAHA 3A I'OJAbl HE3ABUCUMOCTH

Y.E. Xy:kaHH30B, CTapIIN{ HAyYHBIH COTPYIHUK-COUCKATEID
Hyxycckuii rocyiapcTBeHHBIH ITeAarormdecKui MHCTUTYT UMEHN AJKUHUA3a, Y30eKucTaH

Annomauyun. B cmamve 6 ucmopuocpaguueckom acnexme 0ceeujaromess HayuyHo-ucciredosamenbckue pado-
mbl 30010208 Kapakannakcmana 3a 2006l He3agucumocmu. B neti ocoboe mecmo omeooumcs Ho8blM UCCIEO08AHUIM
N0 MePUONo2UU, 2ePNEMOI0SUU, UXINUOTIOZUU, 3009K0I02UU, OPHUMOR02UU. []aémcs KoMMEeHmaputl Uccied08amenbCKum
pabomam, nOCEAWEHHBIM UZYHeHUIO dicusomuo2o mupa Ipuapanvs. Ocobo koncmamupyemcs 8 Heti 60abuoe GHUMAHUE
K 3MUM UCCIe008AHUIM CO CIOPOHbL 20CYOAPCMBA U NPAGUMENbCMEA.

Knroueguie cnosa: 300102us, mepuonozus, 2epnemonozus, UXmuoao2us, 3009K0102uUsl, OpHUmMono2us, Apans-
cKas mpazeous, scusommuvlil mup, ¢ayna Kapaxammaxcmana, coxpauenue s#cusomnozo mupd, ucmopuozpagpuieckuii
acnekm.

B Hacrosmmiee BpeMss MEPOBOMY COOOIIECTBY M3BECTHO, UTO Pecrybnmka KapakanmakcTan HaxomuTcs B 91H-
LEHTPe ApaNbCKON KaTacTpo(dbl, U €€ MOCIeICTBUS MPUBOISIT K OOJIBIINM ITOTEPSM B PACTHUTEIFHOM M )KUBOTHOM MH-
pe, OKa3bpIBAIOT HETaTUBHOE BIMSHHME Ha IMOYBY M 3€MIIIO, BOAY M KIHMMAT, CEJIBCKOE XO3SHCTBO, IPOMBIIIIEHHOCTS,
MPUPOJHYIO cpeny perroHa. OHaAKO HE BCEM M3BECTHO, YTO OT 3TOTO IKOJIOTHYECKOTO KpU3Kca OOJbIINE TOTEpU Ipe-
TEpIEeBaIOT JKUBBIE OPraHU3MBI, OOUTAIONIME HA 3TOH 3emiie. XOPOIIO OCO3HAIOT ATO TOJBKO CHEIHATHUCTHI, 3aHUMAIO-
LIyecs B 3TOW 00JIaCTH, U OHU CTPEMSITCS CAEIaTh COOTBETCTBYIOLIME BHIBOJIBI HCXO/S U3 JaHHOM CUTYaIMH.

Kak u3BecTHO, Teppuropust KapakanmakcraHa BKJIIOYAaeT B ceOsl TpU 30HBI, pa3liMyarolluecs MexIy coOoii
0COOEHHOCTSIMH NPHUPOJIBL: 3T0 KBI3bUTKyMCKast IMyCThIHS, IaTO Y CTIOPT, AeIbTa AMynapbu. I1o KoHCTaTaru y4€HbIX
U elle MO HEMOJHBIM CBEJCHHUSIM M3BECTHO, UTO B PervoHe mpokuBaroT cBhiiie 2000 BUIOB KUBOTHBIX, UX HUX 400
BUJIOB SIBJIIIOTCS )KMBOTHBIMH TO3BOHOYHBIMHU. B (hayHe pernona HacumthiBaroTcst 43 BuIa pbIO, 2 BUIA 3eMHOBOAHBIX
JKUBOTHBIX, 33 Buaa npecmbikatomuxcs, 307 BugoB nrul, 69 BuioB Milekonuraromux [2, c. 86] B nocnennee Bpems u3-
3a HapyLICHUH THAPOTEOJIOTHYECKOTO PABHOBECHSA B PETMOHE, 3KOJOTHMYECKOW KaTacTpO(dbl, BCIEACTBHE BBICHIXaHUS
Apana u apyrux npuduH ucuesnn w3 Qaynel Kapakanmakcrana 12 BumoB poei0, 4 BHIOa MPECMBIKAIOIIUXCA, 39 BHIOB
nrur, 11 BHIOB MICKONUTAOIINX, W OHH BKIFOYeHHI B KpacHyro Kaury Pecniyonmkn Y36ekucran u MexxayHapOaHYTO
Kpacayto Kuaury [2, c. 82]. 13 3TOT0 BEITEKAET, YTO Mepe HAYKOH U OOIIECTBEHHOCTRIO Y30€KHCTaHa MPEICTOUT TaKas
Ba)KHAs 33]a4a, KaK COXpaHCHHUE OMOPECYpPCOB, OMOPa3HOOOPa3us PeruoHa, 0OECICUUTh UM KHUBYYECTh U CMSATUCHUE
9KOJIOTHYECKOTO KPHU3HCa.

ITpuHSAB 3TO BO BHHMaHME, C MEPBHIX ke JHEH HE3aBUCHMOCTH IOJ PYKOBOJCTBOM Mpe3uaeHTa PecrryOnuku
VY306ekucTaH ObLJI MIPOBENIEH Psiji MEXAYHAPOAHBIX KoHpepeHmi (uX ObuI0 8) B pasHbIx roponax LlenTpanbHoit A3uu ¢
y4acTHEM HPEe3UICHTOB PErHOHAIBHBIX FOCYaPCTB, MUPOBBIX IKCTIIEPTOB U COTPYAHUKOB OPTaHU3AIMH, IPUYACTHBIX K
JAaHHOMY BOIIPOCY C IIEJIbIO NPHUBJIEYh BHUMAHHUE MUPOBBIX c000IIecTB K Apanbckoil karactpode. Kpome Toro, npesu-
neHT PecrryOnuku Y30eKHuCTaH BBICTYITIII ¢ pedbio I0 Apanbckomy Bompocy Ha 48 ceccunr OOH (1993 r., 28 ceHTs6-
ps1), Ha coOpanmu nocBsmeHHOMY S50-eturo odpazoBanus OOH (1995 r., 24 oxTs0ps), Ha ceCCHH B TaK Ha3bIBACMOM
«Cammute THICsUeneTus» (2000 1, 8 centsops) OOH u HazBaB Apanbsckyro Tparenuro «I mobamsHON KatacTpodoit XX
BEKa», TEM CaMbIM IPHU3bIBaJ BCE MUPOBOE COOOIECTBO NMPEJOTBPATUTH €€ MociIecTBUs. YueHble Y30ekucrana u Ka-
paKajmakcTaHa BCEMH CHJIAMH CTapajich OOPOTHCS C IKOJOTHMYECKUMH OCACTBUSIMU M TEM CaMBIM ITIOMOYb CMSTYHTh
0e/ICTBEHHOE TOJIOKEHHE KU3HU HAapoa, BCE CBOM HaY4YHO-HCCIIeI0BATEIbCKUE TIPOrPAMMBI U TUIAHBI O0BENHSIIN BO-
KpyT 3TO# mpoGnemsl. V3yueHne HMCTOPHH 3THUX HCCIEAOBAHHM IMOMOXET HCTOPHKAM OIpPENeTUTh YPOBEHb Pa3BUTHUS
HAyKH B Pa3HBIX HANIPABICHUAX 32 [0l HE3aBUCUMOCTH U €TO CBS3b C )KM3HEHHO BaKHBIMH BOIIPOCAMH.

Yuensie KKO AH PY3 npoaenanu orpoMHy0 paboTy B TOM HampaBJieHHH. B cTaThe MbI OCTapaIUCh OCBE-
TUTH UCTOPHIO MCclenoBaHni KapakaamakcKuX y4eHBIX, OCBAIICHHBIX OXpaHEe JKUBOTHOTO Mupa IIpmapanes B ucTO-
pHYECKOM acIeKTe.

Kak n3BectHO, HaunHas ¢ 80 X roJI0B NPOLIIOTro CTOJIETHsI OacceiiH ApajbcKoro Mopsi, fenbTa AMyaapbu Obl-
T 00BSIBJIEHBI 30HOM AKOJIOTHYECKOro OescTBrsl. Meskay TeM M /10 3TOTO Iepro/ia Hapo/l, IPOKUBAIOLINI Ha 3TOH Tep-
PHUTOpHH, CO3HATEIbHBIE JIFON YyBCTBOBAJIHM NPUOIMKAIOIIYIOCS M TOCTEIIEHHO OXBATHIBAIOUIYIO BCE CTOPOHBI XKU3HU
katactpody. Ho npexHuii KOMaHJHO-aAMUHUCTPATUBHBII PEKUM YIpPaBIEHHUs HE aBajl OTKPHITO OTJACUThH 3Ty KpH-
3HUCHYIO CUTYalnIo. A MEX]y TeM 3a Io/ibl HE3aBUCHMOCTH B PernoHe OencTre Beé 0oJblie ycyryoisuioch, 1 BO3HHUKIIA
HEOOXOIUMOCTh MIPHUHATH PELIINTEIBHBIE MEPHI. Y UeHbIe-300J10THH KapakanmakcTrana Bes cepbe3HbIE UCCIEI0BATENb-
ckre paboThI 10 COXPaHEHHIO XHUBOTHOTO MHpa Kpas. B rombr HezaBucuMocTH yueHsle KapakanmakcTana B yCIOBHSIX
9KOJIOTHYECKOTO OEICTBHS BIUIOTHYIO 3aHMMAJINCh MCCIIEJOBAHMEM II0 OXpaHe KMBOTHOTO MHpa pernoHa. Hampumep,
P. PeumoB B 1994 Toay 3ammuThi JOKTOPCKYIO TUCCEPTAIUIO MO TeMe: «MiekonuTaromume 1oxHoro [Tpuapanbs, ux
OXpaHa ¥ MPOAYKTUBHOE HCIIOIB30BAaHME B YCIOBHUSIX aHTPOIMOTEHHBIX cHTyanuii». OH sBisercs aBTopoM cBeimie 300
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Hay4HBIX paboT, MOCBAIIEHHBIX OXpaHe XMBOTHOTO MHPa PETHOHA, 0OCOOCHHO MIJICKONUTAIOMNX. B ero Hay4Hsix pabo-
TaxX MOYKHO BCTPETHUTH IIEHHbIE COBETHI 10 COXPAHEHUIO MCUE3AOUINX JKUBOTHBIX Kpasi. MexX Iy TeM, 10 CBEJICHUIO aKaj.
A. Baxuesa, B akodayne HOxnoro [Ipuapainsst psia paHee 3aperucTpupOBaHHBIX MIIEKONUTAIOMINX TaKUe KaK JuKeHpaH,
KbI3BUIKYMCKUI TOpHBIN 0apaH, KapiMKOBBIN TYIIKaHYMK, MaHyJ, HepeBs3ka (oHM BkiodeHbl B KpacHyro Kuury
(2006), remapy, kabaH, caiirak u Jp. HAXOAATCS Ha TpaHU Mcue3HoBeHUs. V3 Hux KbI3plkyMckuid ropHslid OapaH, re-
napa ucuesnu u3 gaynsl. OcTalbHbIe BUABI PEIKO BCTPEUAIOTCS B IaHHOM 9KoKoMIuiekce [3, c. 9]. Pabotsl A. baxuesa
u P. PemmoBa BCTpEBOXWIN OOIIECTBEHHOCTh, OTIACHB TO, YTO HYXKHO OEpEXHO OTHOCHUTBHCS K >KHBOTHOMY MHPY U
MIPU3BIBATh K €TO 3aIIUTE.

M. TTaxyanus30B, 3amuTHBINHI B 1993 TOy MOKTOPCKYIO AUCCEPTALNIO HA TeMY: «XHIITHbIE MIICKOUTAIOIIIE
[Tpnapanes B ycnoBusx npeoOpa3oBaHHOTO aHTPOIIOTCHHOTO JTaHAmadTa», B CBOMX cBbIe 50 HaydHBIX paboTax u3ina-
raeT IeHHBIC HAYYHBIE MBICIH [0 OMOJIOTHHN B SKOJIOTHH MIICKONHUTAIOMHUX [2, ¢. 67].

B roxst HesaBucumocty emé oauH Mo0KTop (I.A. ACEHOB) OCBATHII CBOE MICCIEIOBAHNE N3YUCHHUIO YKOJIOTHH
IpbI3yHOB-pacnpocTpanureneit uyMmel. OH B 1999 rony 3amuTHia JOKTOPCKYHO AUCCEPTALUI0 HAa TeMy: «3HadueHue
0O0JIBILION MECYaHKU B MPUPOTHOM Ovare 4yyMmbl Ha Tepputopuu Pecriyonmuku Kapakanmakcrany. AceHos I'.A., npoBons
HCCJIEJOBAHMS B OTPACIIM MEIMLMHCKOW 300JI0THH, TIIATEIFHO M3YYMI YPOBEHb PaclpOCTpaHEHUs OOJE3HU KaKAbIM
BUJIOM T'PBI3YHOB, OJTHUM M3 ITEPBBIX IPUMEHWI U30TOIIBI (hocopa, cepsl, yIiieposa IpH U3y4eHUH MOJIENT MEXaHU3Ma
pacripoctpaHeHusi 00J€3HM YyMbl. Y4eHbIH, onyonarkoBaB cBbimie 200 HaydHbIX paboT, B cBoMX MoHOTrpadusx «Kbi-
3pUIKYM od9ar aymbs» (1991), «IIporuo3 aktuBHOCTH 3nu300THH dyMbl Kbi3eikyMa u Ipuapanss» (1992), «KusoTHsIi
MHp U 3KOJIOTHsI ocTpoBa «Bo3poxaerne» Apambckoro mops» (2002), «PernonanpHbIe 0COOCHHOCTH AIAICMHOIOTHI
u npodmnaktukd gyMen» (2005), «KuBotubrit mup Kapakammakcrana» (2005), TIaTeTbHO M3YYHB JKUBOTHBIA MHpa
Kpas, UX MOJIE3HOCTh U BPEJHOCTh JUIS KHU3HHU, BOIPOCH! COXPAHEHUS TOJIE3HBIX AJISI IPUPOBI CYIIECTB, JelacT Hay4d-
HBIE BBIBOABI [2, C. 68].

3a rojipl HE3aBUCHMOCTH P MOJIOJBIX YUCHBIX ITOCBITHIN CBOM MCCIIEIOBAHHS BOIPOCAM COCTOSHUS MIICKO-
MUTAONIUX B YCIOBHUSX 3KOJIOTHYECKOTO KPU3UCAa M UX 3HAYCHUS NPH COXPAHECHUU MPUPOAHOTO paBHOBecHs Kpad. M3
nux K.K. Kaitunoekos B 2009 roay onyoimkoBan cBoro MoHorpaduio «Payna Kapakanmakctana» (2009) u 3amurun
KaH/IUIATCKYI0 TUCCEPTALMIO 10 TeMe: «IKOJIoro-pu3nojorndeckas ajanTanus Irpbl3yHOB B ycioBusx Kapaxanma-
kun», A.P. PenMoB cBoeil nuccepTainoHHON paboTol «IKOJIOTHS U MOMYJSIIUOHHAS U3MEHYUBOCTh MEIKUX MJIEKOIH-
TaIONIMX B YCIOBUAX TpaHchopMmarmu npupoaHoit cpenst FOxuoro Ipuapanss», C.K. CelitHazapos ¢ paboroii «Ilomy-
JSIIMOHHBIE 0COOCHHOCTH (DOHOBOTO BHJA OOJBIION MECYaHKU KAaK MHAWKATOP COCTOSHHS CPEZbl» BHECIH OOJbIION
BKJIa]] B Pa3BUTHE TEPHOJIOTHH.

B rozapl HE3aBUCUMOCTH KapakajllakCKHe ydeHbIe Ipojeany Oospine padoTsl B 0bmacTH mxTHonorud. [lo-
HIDKEHHE YPOBHS BOABI ApajibCKOTO MOPsI, KOTOPBIH Mpex/ie OBl HICTOYHUKOM PBIOBI, U C TIPEKPAICHNEM CTOKA BOJIBI
Awmynapeu u Celpaapbn Ha Apan uxtuoayHa pernoHa rnosecia 6oJpinie noTepyu. B 3ToT nepuon, npegaHHble npes-
CTaBUTENM JaHHOU oTpaciu, Takue kak P.T. Tneyos, b. Annamypatos, . b. XKonpnacosa, A.Jl. Canapos, Y. EpekeeB u
Jp. IPUBHECITIM OTPOMHBIN BKJAJ B pa3BUTHe oOnacth mxtHonorun Kapakanmakcrana. B 1995 roxy b. Amnmamyparos
3aITUTHI JOKTOPCKYIO auccepTaruio 1o teme: «llapasutiueckue npocteiinme poiObl BogoeMoB Cpenueit Asun (¢payHa,
CHCTEMAaTHKa, SKOJIOTHS, 300reorpadus u Mepbl O0PHOBI)».

B 1994 rony 6bina co3mana maboparopust «IKOJOTUSI HA3EMHBIX KUBOTHBIX» MpH KOMIIEKCHOM UHCTHTYTE
ecrectBeHHBIX Hayk KKO AH PV3. Jlannas mabopaTopus OTKpbUIAa HTHPOKHUH IIyTh K JAJIBHEHITUM HCCIIEIOBAHUAM 10
9KOJIOTHH, U 3AECh BBIPOCIA IUIeda KPYIMHBIX ydeHbIX-3Koa0roB. K ux uncny otHocurcs A. Mamberxymaes, P. XKomn-
nubexkoB, M. Ilanyauussos, P.P. Peumos, I'.A. Acenos, T. Hypanauuos, XK. Camapbaes, C.M. MambeTtyiaesa,
A.P. Peumos u ap. Cotpynaura 3toit maboparopun MamoOerymmaesa C.M. B 2008 romy 3amuTiiia TOKTOPCKYIO JIHC-
cepranuio 1o teme: «KonmuecTBeHHast OLIEHKa 9KOJIOTMYECKUX (haKTOPOB IIPH CO3JAHUH SKCTPEMabHON cpellbl 00uTa-
HUS XKHUBBIX opraHusmoB OskHoro Ilpmapanbs». Jlo cerommsmHero nHA Ha 0a3e AaHHOHN J1aOOPAaTOPHHU BBIITYIICHEI
3 nokTOpa HayK U cBhlle 20 KaHAUIATOB HayK.

Hecmotpst Ha TO, uTO B KapakanmakcraHe OpHUTOJIOTHYECKHE MCCIICOBAHMS IPOBOAMINCH U B IIPEXKHUE TOMIBI,
B CBSI3U C ApaibCKOH KaTtacTpodoi, B yCIOBUAX HAPYIICHHON PaBHOBECHH 3KOCHCTEMBI, aHTPOIOT'€HHOTO OITyCTHIHU-
BaHUS BO3HHKJIA HEOOXOIMMOCTH 3aHOBO MEPECMOTPETh M aHATM3UPOBATh BUABI IITUI] 32 TOBI HE3aBUCUMOCTH. B cym-
HOCTH, ONpejeTieHne NpUYrH Mcue3HoBeHus nTull (39 BHIOB), paHee cymiecTBoBaBIINX B ¢ayHe Kapakanmakcrana u
BBEIMHPAIOIIUX ITOJT BO3AEHCTBHEM SKOJIOTHUECKON KaTacTpO(bl, M CO3AaHNE IPUPOTHBIX YCIOBHH I 00eCTIeUeHHUS HX
KUBYYIECTH JaET BO3MOXXHOCTh COXPAHEHHS BUIOB MHOTHX NTHI[. YYHUTHIBASI 3TO, YUCHBIE yIENII0OT BHUIMaHUE OPHUTO-
JIOTHUECKUM HcciefoBaHusiM. B aToil orpacin B Kapakanmakcrane BBIPOCIO MHOTO MECTHBIX KajipoB. K ux umciy
moxHo otHecTH K.K. Kemxkekynosa, X. AxkumypatoBa, T. AGaupenmona, M. b. AmeroBa, M.A. Xymanosa u 1p.

B rozpl HE3aBUCHMOCTH HEKOTOPBIE U3 HUX, 3alIUTHB KaHAWAATCKHE AUCCEPTALMH, 000TaTHIN CBOMMH HCCIIe-
JIOBaHMAMH 00acTh opHHTOnornu. Hampumep, M.b. AMeTOB 3ammThil KaHAWAATCKYIO JAMCCEPTALMIO HA TeMy: «AH-
TpornoreHHsle Tpancopmanus Gaynsl nrun Kapakammakum» (1996), M.A. XKymaHoB Ha Temy: «@ayHa BojoILIaBao-
IIMX ¥ OKOJIOBOJHBIX NTHI] PHIOOIIPYIOBEIX XO3SIMCTB cpeiHero TeueHus dacceitna pexu Coipaapsn» (2006) [2, c. 60].
OHHu NPOBOAAT IUIAHOBBIE PAOOTHI COBMECTHO ¢ 00mmecTBoM «OXpaHa NTHUI», CO3AaHHBIM IPH MHCTHTYTE 300JIOTHH
AH PV3. B wactHOCTH, B TOM HampaBieHUH npH (axynprere ecrectBozHanmst KI'Y mM. bepmaxa co3man opHUTOIOTH-
yeckuid Kiry0 «OTyc», KOTOpBIA MHOTO JIeT Bo3riiasiseT JKymanoB Mypar6ait Apendaesmd. Taxoke 1moJi CHOHCOPCTBOM
nporpaMmbl «OCHOBHBIE OPHUTOJIOTHYECKHE TEPPUTOPHH Y30eKHucTaHa» OOIIeCTBa 3alIMTHI NTHI BennkoOpuTaHnu
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opuurosiorn KapakanmakcraHa BeayT IIaHOBBIE paboThl o oxpane ntul. Kpome Toro, no nporpamme «PexoHCTpyK-
LUsE IPEHaKHOM M MPPUTAIIMOHHON MH(PACTPYKTYpBl U BOCCTAHOBIICHUE BETIaHAOBY ['0JTaHANM CTOK KOJUIEKTOPHBIX
BoA IOxHBIX paiionoB KapakannakcTana Hanpasisiercs depe3 Koi3puikym Ha Apain. brnaronapst nppHUMaeMbIM Mepa,
B YaCTHOCTH, TIPOBE/ICHHs pabOT 10 BOCCTAHOBJICHHIO BOJAHBIX OalaHCOB 03€p BOKPYT Apaia, YJIydIlaeTcsl CUTyanus 1o
BO3POK/ICHHUIO OPHUTO(AYHBI Kpasl.

B Hactosmee BpeMs B Kapakanmnakcrane 300J0THUECKUE HCCIEJOBAHUS BEAYTCA 110 HANIPABICHUAM Mapa3uToO-
JIOTHH, TE€IbMHUHTOJIOTUH, aKapOJIOTUH, SHTOMOJIOTHH, MUXTHOJOTUH, THUAPOOUOIOTHH, TE€PIETONIOTHH, OPHUTOIOTUH U
TEPHUOJIOTUH. Pe3ymbTaThl 3THX WCCIICAOBAaHUNA OKa3BIBAIOT OONBIION 3(P(eKT HapogHOMY XO3SHCTBY, MPOU3BOJICTBY,
MIPOMBIIINICHHOCTH, YITy4IICHHIO )KHU3HEHHBIX YCIOBUH Hapoa, cepe KylIbTypHO-ObITOBOTO OOCITYyKUBaHHS H CEPBUCY.

VYuensle-3005orn KapakanmakcraHa BeAyT CBOM Hay9HBIC HCCIIEAOBAHUS COBMECTHO C 3apyOEXHBIMH KOJIJIe-
raMH, Hala)XCHbl HAYYHBIE CBA3M CO MHOTMMHM HAyYHBIMH LIEHTpaMH MHpa. Hampumep, OHM COBMECTHO C Y4EHBIMH
CIIA, I'epmannu, Utammm, Typuun, [lIsetinapun, Manaiizum, bensrun, @paHuuy u Ap. cTpaH IPUHIMAIOT yIacTHE BO
MHOTHX Hay4HO-UCCIIEI0BATEIbCKIX MpOrpaMmax.

VYuénsle-300morun Kapaxannakcrana B 2009 r. nmox srunoit GEF, UNDP no nporpamme «OxpaHa JecoB U
YKpEIJICHUE CUCTEMBI OXPaHSIEMBIX TEPPUTOPHH AENbTH AMyaapbn KapakaimakcraHa» OImyOJMKOBAIM KHUTH: «ATiac
6uopaznoobpasus Kapakanmakcrana» (aBT. bex6eprenosa 3.0., MamyroBa H.), «Yuensie-300noruu Kapakanmakcra-
Ha» (aBT. bexOGepreHona u ap.) [2, c. 60].

VYuensle Kapakannakcrana He 0CTaOWIM HayYyHO-HCCIIEIOBATENbCKHE pa0OTHI 32 FOZbI HE3aBUCUMOCTH M BEAYT
aKTHBHYIO HaY4HYIO JICSTEIbHOCTD 10 Pa3IMIHBIM OTpaciisiM Hayku. Ha ceromHsAIHuNA JeHb 37eCh KOJINYECTBO JTOKTO-
POB Hayk JocTurio 65, a kananaaToB Hayk 600, 6ombie 60 % 1okTopoB Hayk, 40 % KaHANAATOB HAyK CBOM HAydYHBIC
CTENEHH MOIY4HIIM 3a TOAbl HE3aBUCUMOCTH. 3, ¢. 515].

Opranuzauusa B KKO AH PVY3 koopauHallMOHHOTO LEHTpa «Apaim» U HHCTUTYTa «COLHaIbHO-3KOHOMUYECKHE
npo6nemsl [puapanes» B 1999 rony ganma TOMYOK K u3ydeHHI0 mpobieM Bokpyr Apana. Kpome Toro, B kaure «O mes-
TesibHOCTH AKajeMun Hayk PecnyOnuku Y30ekucran 3a 2006-2010 rr. Yacts 1I» B crienmanbHOM riiaBe, OTBEEHHON
KKO AH PV3, B ciucke npobiieM HCClielyeMbIX 3TOH OpraHu3alieil B HacTosIIee BpeMs U B MEPCIIEKTUBE, TPOTpaM-
MaM U TeMaM, MOCBSIIEHHBIM HM3Yy4YEHHUIO IOCIEICTBUI 3KoNornyeckoil karactpodsr IIpuapanbs, OTBOJUTCS IEpBOE
Mecto [4, ¢. 219-231]. D10 XOpoIo MpocieKUBaeTcs U B (yHIaMEHTABHBIX, IPUKIIAIHBIX HHHOBALIMOHHBIX HUCCIIE0-
BaHMSX, KOTOPbIC JIMIIHUK pa3 MOATBEPKIAIOT, YTO TOCYIAPCTBO W IMPABUTEIBCTBO Y30EKHUCTaHA yaenseT OoJblIoe
BHuMaHHe Kapakanmakckoil Hayke, 3konorndeckoit ooctanoBke Ilpuapanbs, Oraromnoiyduio Hapojga peruoHa, B TOM
YHCIIe SIBISETCS JOKA3aTEIbCTBOM 0COOOT0 BHUMAaHMUS Pa3BUTHIO HAYKH.
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Abstract. The article deals with historiographical aspect of research works of zoologists of Karakalpakstan in
the years of independence. The special attention is paid to new researches in: mammalogy, herpetology, ichthyology,
zooecology, ornithology. The comment is given to the research works devoted to studying of fauna in the Aral Sea re-
gion. It is also revealed that the state and the government pay the great attention to these researches.
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Abstract. The article investigates the establishment and development of
relations with an international organizations in foreign policy of the Republic of Azerbaijan in the context of the coop-
eration with UNESCO. At the same time, article explores the main directions of cooperation with UNESCO in the
expansion of international relations and the dynamic development of Azerbaijan. Heydar Aliyev Foundation's activities
in strengthening Azerbaijan's cooperation with UNESCO is analyzed in the article. Since its establishment, foundation
adhering to its principles has implemented various projects in education, health, culture, sports, science and
technology, environmental, social and other fields. Foundation has gained high achievements in Azerbaijan and abroad
with its programs, projects and charitable activities. Article also analyses the Heydar Aliyev Foundation's activities in
the field of culture and investigates the role of it in promoting Azerbaijani culture to the world community. The
initiatives of vast majority of international level events in the field of intercultural dialogue and multiculturalism was
put forward by Azerbaijan. In this regard, the article analyzes the initiatives of Azerbaijan in the field of intercultural
dialogue and multiculturalism. At the same time this paper is focused on showing the role of cooperation with UNESCO
in informing the world about the cultural heritage of Azerbaijan.
Keywords: the Republic of Azerbaijan, UNESCO, international relations, intercultural dialogue, cooperation.

The establishment and development of relations between Azerbaijan and UNESCO

Preservation and development of the rich traditions of Azerbaijani people’s national and spiritual values in the
modern era in facing serious threats to national and moral values are particularly relevant. According to the geo-
strategic position Azerbaijan became one of the most tolerant countries in the world for its different outlook and
lifestyle, national and cultural values, religious beliefs, national and ethnic composition. Preserving its culture, values,
traditions Azerbaijani people showing greater tolerance of religious diversity striving for modernity and innovation.

In modern times, UNESCO serves for the strengthening peace and security by expanding cooperation among
people in educational, scientific and cultural fields. Azerbaijan's relations with UNESCO dates at about the previous
years before the admission to the United Nations, being part of the Soviet Union. Azerbaijan has been involved in the
activities of UNESCO in the 60s of the XX century being part of the Soviet Union. Exhibitions dedicated to “Azerbai-
jani carpets” (1981), “Azerbaijani manuscripts” (1985) held at UNESCO Headquarters in Paris, and that depicting “the
Architecture of Baku” held later in London, were consecutively arranged under the auspices of UNESCO. During the
Soviet era UNESCO provided financial assistance to Azerbaijan in holding “A Language and a City” (1981), and “the
Oriental Carpet Art” (1983), conferences. The nationwide leader of Azerbaijan Heydar Aliyev greatly contributed to the
development of relations between Azerbaijan and UNESCO during the Soviet period [20].

In 1983, at the First International Symposium dedicated to the “Art of the Oriental Carpet”, in Baku Haydar
Aliyev member of Political Bureau of the Central Committee of the Communist Party of the Soviet Union met with the
Special Adviser to the Director-General of UNESCO Mr. Frederico Mayor. This friendly relation after gaining inde-
pendence influenced greatly on relation between Azerbaijan and UNESCO, and thus laid the foundation for the success
of Azerbaijan in the organization [5, p. 30-31].

The Republic of Azerbaijan after gaining its independence on October 18, 1991, became a member of the
United Nations specialized agency UNESCO on 3 July 1992 [1, p. 57-58]. The development of Azerbaijan’s relations
with UNESCO started in the second half of 1993, after the return of power to the nationwide leader Heydar Aliyev.
Thus, the most important step in the development of Azerbaijan-UNESCO relations was the first official visit of Heydar
Aliyev to the Republic of France in 1993, which lasted from December 19 to 21, meeting the Director-General of
UNESCO Federico Mayor [1, p.58; 7, p. 38-40].

© Farmanova A. / ®apmanosa A., 2016
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Meetings of nationwide leader Heydar Aliyev with Director-General Federico Mayor in the development of
relations between Azerbaijan and UNESCO was very important. Educational, scientific and cultural spheres of Azerbai-
jan were discussed in the meetings. On November 18, 1996, the Azerbaijani President Heydar Aliyev and UNESCO
Director General Federico Mayor signed a memorandum on cooperation between the Republic of Azerbaijan and
UNESCO [8, p. 173]. The Memorandum aimed at rendering support to Azerbaijan in scientific, cultural and other
spheres. Moreover, assistance in preservation and restoration of cultural monuments of Azerbaijan were also reflected
in the document (MFA). In addition, cooperation with UNESCO according to the international convention on the
Means of prohibiting the illicit import, export and transfer of ownership of cultural property is extremely essential to
restoration and preservation of cultural monuments in the occupied territories of Azerbaijan.

At the same time, signed agreement about Azerbaijan-UNESCO cooperation in educational, scientific, cultural
and humanitarian fields was the beginning of a new stage. It is no coincidence that after this for reconstruction of higher
education in Azerbaijan in accordance with TACIS and TEMPUS programs two projects were implemented. The Great
Silk Road TRACECA year was declared in 2000, by UNESCO [4, 23].

Azerbaijani President Heydar Aliyev on September 3, 1997, in his letter to the Director-General of UNESCO
Federico Mayor endorsed the proposal of Declaration on the Right of People for Peace of UNESCO and brought to the
attention of the Director General his support for the declaration project. In addition, it was noted in the letter that the
Republic of Azerbaijan as the democratic, legal, secular state would continue its policy for maintaining peace [10]. In
his letter Haydar Aliyev stated peaceful policy of Azerbaijan, the country’s political stability, civil solidarity
achievement, a peaceful solution to the conflict in spite of military aggression of Armenia against Azerbaijan,
occupation of 20 percent of our territory, more than 1 million IDP’s, the destruction of cultural resources.

The next action for informing the world community about cultural heritage of Azerbaijan was Heydar Aliyev’s
20 April, 1997 Decree on celebration of the 1300 ™ anniversary of the “Book of Dede Gorgud”. 1300™ jubilee
celebrations of the “Book of Dede Gorgud” were held in Dresden, Moscow, in different cities of Turkey in the
framework of UNESCO in 2000. These events ended with a meeting with VI Summit of Heads of Turkic Speaking
Counties at the jubilee ceremony [9, p. 222, 22].

In 1998, an international conference dedicated to “Great Silk Road” initiated by Azerbaijani President Heydar
Aliyev, was an important contribution to the regional cooperation, the East-West dialogue, integration of Europe and
Asia. An international conference with the participation of 32 countries, heads of 9 states, delegations of 13
international organizations was the strategic goal of globalization, which is located on the historic Silk Road peoples
and opening dialogue between different cultures and communication [6, p. 495]. It is no coincidence that a number of
international cultural events, music festivals, symposiums and conferences, the tourist routes hosted by our country are
based on the Silk Road idea, integrative mission of Azerbaijan.

The new phase of relations between Azerbaijan and UNESCO

The protection of cultural and natural heritage of Azerbaijan is one of the main directions of cooperation with
UNESCO. In this regard, The Walled City complex of Baku city was inscribed on the UNESCO’s World Cultural
Heritage list in December, 2000. As a result of the earthquake in Azerbaijan, and the damage to a number of
architectural monuments to the Walled City complex of Baku at the 27th session of the World Heritage Committee the
Walled City complex was inscribed on the List of World Heritage in Danger of UNESCO on July 4, 2003 [26].

On June 22-30, 2009 within the 33rd session of the World Heritage Committee, the Walled City complex
removed from the List of World Heritage in Danger in Seville, Spain [27]. In 2007, within the 31st session of the World
Heritage Committee, Gobustan Rock Art Cultural Landscape was inscribed on the UNESCO’s World Cultural Heritage
list in New Zealand [29].

On November 7, 2003, Azerbaijani Mugam inscribed on the Representative List of the Intangible Cultural Her-
itage [1, p. 60; 28]. On September 28 to October 2, 2009 within the 4™ session of the Inter-governmental Committee for
the Safeguarding of the Intangible Heritage of UNESCO in Abu Dhabi city of the United Arab Emirates, international
Nowruz holiday officially registered on the UNESCO List of the Intangible Cultural Heritage of Humanity, it should be
considered an important event for Azerbaijani culture [25].

The ancient and rich culture of Azerbaijan turned from national into international level, being a part of world
culture. UNESCO being a multilateral organization established mutual cooperation of different countries. As a result of
it, the Republic of Azerbaijan builds and expands its ties in the educational, scientific and cultural fields with UNESCO
and various countries. Not surprisingly, developing intercultural dialogue and multiculturalism among nations and to
support it, is an important part of government’s policy nowadays for the sake of future of all the people.

First Lady of Azerbaijan, President of Heydar Aliyev Foundation, Goodwill Ambassador of UNESCO and
ISESCO, MP Mehriban Aliyeva’s activity, global projects for the development of science, education and culture
established a new stage in relations with UNESCO. It is no coincidence that this influential organization attaches great
importance to cooperation with Azerbaijan over recent years and supports a number of projects. The President Heydar
Aliyev Foundation Mrs. Mehriban Aliyeva renders great services in the promotion of cultural heritage of Azerbaijan,
ensures the protection of it on the national and regional levels. In order to promote the traditional classical music of
Azerbaijan around the world Mehriban Aliyeva initiated the establishment of the International Mugham Center in Baku.

On November 4, 2006 Mehriban Aliyeva was awarded the title of Goodwill Ambassador of ISESCO
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for the wide-scale and selfless activity in different spheres, including the dialogue among civilizations, the attention
towards the children in need of care, great support to improve their living conditions, as well as the activities carried out
in the Islamic world [18]. On November 26, 2006, as a result of these activities, the Director General of ISESCO Ab-
dulaziz bin Othman Altwaijri, presented a diploma of Goodwill Ambassador of ISESCO to Merriban Aliyeva for her
contribution to the promotion of dialogue among civilizations [12].

In 2009, Baku was declared the capital of Islamic culture. As the establishment of Silk Road connecting East
and West was laid in Baku, the capital of Azerbaijan has turned into the center for the art festivals, international,
scientific conferences. On 30 July, 2010 in recognition of her selfless activities, Mehriban Aliyeva was consecutively
awarded with the Golden Mozart Medal by Director-General Irina Bokova [14, 20].

The World Forum on Intercultural Dialogue was initiated by Ilham Aliyev the President of the Republic of
Azerbaijan to host a conference of ministers responsible for culture on December 2-3, 2008, in Baku with the theme of
“Intercultural dialogue as a basis for peace and sustainable development in Europe and its neighboring regions” [13,
17]. “Baku Process” initiative is a good example of the Azerbaijani leadership’s attention to the dialogue between cul-
tures and civilizations. Azerbaijan established global intercultural dialogue by inviting a number of Ministers of Culture
of Muslim countries [15].

Hosting great international events Azerbaijan plays the role of a “bridge”. So, it is very important to highlight
the importance of international events such as Intercultural Dialogue and Baku International Humanitarian Forum in the
humanitarian field which was held with the support of UNESCO in Azerbaijan. In recent years, UNESCO not only sup-
ports Azerbaijan but also participates at the events by a large number of delegation.

Implementing measures to increase the international prestige of the country, revealing country’s realities to the
world community has been a priority in the direction of the Foundation’s activity. In recent years, the Heydar Aliyev
Foundation has taken successful steps in science sector development strategy, the country's ancient history, natural
resources and geopolitical location, maintaining and developing the culture. The Foundation cooperating with
UNESCO, ISESCO, other international organizations and foundations supports learning achievements and experience
of world science, implementing it in a wide range of socio-economic area of the republic, developing the relations with
the science centers of foregin countries.

Global initiatives of Heydar Aliyev Foundation is introducing Azerbaijan as a tolerant and multicultural in the
world. Heydar Aliyev Foundation giving special attention to the mutual enrichment of cultures and civilizations of
different nations, to the deepening of the dialogue between the two nations, attaching importance to the preservation of
the traditions of tolerance holds the “Address of tolerance — Azerbaijan” project. The religious monuments and
sanctuaries have been restored within the framework of the project, the exhibitions are organized in this area. Azerbai-
jan’s position between Eastern and Western cultures, having two of the world’s rich cultural heritage increases the im-
portance of cultural diplomacy of our country [2, 19].

Giving special attention to the preservation of the traditions of tolerance and multiculturalism in Azerbaijan
Heydar Aliyev Foundation holds the “Address of tolerance — Azerbaijan” project successfully [25]. Under the project,
the repair work was carried out in the Orthodox Church, in Baku, with the International Foundation the “Or-Avner”
education center was built for Jewish children in the 600-seat Azerbaijan a model of tolerance with the help of Heydar
Aliyev Foundation demonstrating its respect for cultural diversity and universal values restores monuments in the park
of the Palace of Versailles in Paris, provides assistance for the reconstruction of the Cathedral of St. Mary, dealing with
the consequences of an earthquake rebuilds a school for girls in Pakistan, modernizes educational institutions in the
Netherlands, Russia, Georgia, Romania, Egypt and in other countries.The multilateral activity of the Russian Repre-
sentative Office of the Heydar Aliyev Foundation pays special attention to intercultural dialogue, tolerance,
multiculturalism too [20].

In addition, Haydar Aliyev Foundation involves closely in preservation of historic monuments. The Heydar
Aliyev Foundation’s activities in the field of culture cover a few major areas: preserving national and moral values and
the country’s cultural legacy, restoring historic monuments in the country and in other parts of the world, building new
cultural facilities, and introducing Azerbaijani culture to the global community. Successful projects include the opening
of the International Mugham Center designed to develop and promote traditional Azerbaijani music, which was in-
scribed on the UNESCO Representative List of the Intangible Cultural Heritage of Humanity, and the establishment of
the Museum of Modern Art, the Museum of Azerbaijan Carpets and Applied Art, and the Gala Archaeological and Eth-
nographic Museum Complex [2, 18].

At the same time, The Heydar Aliyev Foundation is an organization, which operates at international level. The
Foundation has offices in the USA, Romania, Russia and Turkey; The Foundation maintains close cooperation with
the UN Development Program, UNESCO, ISESCO and other international organizations. The Foundation maintains
close cooperation with the UN Development Program, UNESCO, ISESCO, and other international organizations, and is
carrying out important programs and projects in foreign countries. Its activities abroad focus around three priorities:
promoting Azerbaijan, including raising the international community’s awareness of the truth about the Armenia-
Azerbaijan Nagorno-Karabakh conflict, restoring and preserving the historical and cultural legacy related to Azerbaijan
and its citizens, and fostering humanitarian and social development.

The Heydar Aliyev Foundation implements social projects in foregin countries. It financially assisted Haiti in
dealing with the consequences of an earthquake, and Romania in tackling the consequences of a natural disaster.
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In September 2011, the Foundation provided financial aid as assistance to the French Association for the Victims of
Terrorism to help it organize the 7™ International Congress for the Victims of Terrorism in Paris (28). Social projects
implemented by the Heydar Aliyev Foundation in a number of cities of France, Russia, Hungary, Italy, and Germany
contribute to bringing nations together, and the successful integration of cultures. Projects related to the design of parks
and the restoration of historical monuments are of moral significance, and becoming a kind of symbol for calling for
friendship and peace all over the world [2].

The Foundation, which places a special emphasis on making the truth about the Armenia Azerbaijan Nagorno-
Karabakh conflict known to the world community, has been carrying out commemorative campaigns about Khojaly in
prominent cities across the world since 2007. These campaigns feature the presentation of the “Khojaly Genocide” film,
photos documenting atrocities committed by Armenians in Khojaly, articles on the Khojaly tragedy issued by leading
foreign editions, the “Truth about Garabagh” series, and the “War Against Azerbaijan: Targeting Cultural Heritage”
book [21].

In February of 2012, the Heydar Aliyev Foundation initiated the erection of a memorial commemorating the
victims of the Srebrenica genocide in Sarajevo, the capital of Bosnia- Herzegovina, and the Khojaly genocide in Nagor-
no-Karabakh. The events dedicated to the genocide carried out by the basis of propaganda of the foundation, on making
the truth about the “Khojaly Genocide” known to the world community, spread of it internationally, as well as the con-
tinued steps have been taken to give an objective assessment of the genocide [3, p. 269].

People of different religions, nations, ethnic minorities live in the Republic of Azerbaijan in peace. All
conditions to preserve their customs, traditions, languages have been created by the government of Azerbaiajn. Ethnic
minorities have equal cultural rights and right to use the country’s cultural heritage. Extended inter-religious dialogue is
one of the factors playing an important role in shaping the culture of religious tolerance. The expansion of inter-
religious dialogue is very important both theoretical and practical aspects in the present era of globalization.

The Heydar Aliyev Foundation promoting the Azerbaijani culture in the world, operating in a systematic way
in a short period of time, contributing cultural diplomacy and intercultural dialogue, holding the multicultural projects
which has no analogue in the Caucasus and former Soviet Union make known to the world. For Strengthening of
Azerbaijan-UNESCO cooperation the diverse activity of the Heydar Aliyev Foundation plays a key role in the
development of our country’s international relations. For 12 years, the Foundation initiated and held events to eliminate
illiteracy, gender equality, national and cultural diversity, as well as the protection of children’s rights, enhancing
dialogue among civilizations, ethnic, religious and racial discrimination organized by the United Nations, the
Organization of Islamic Cooperation and other international organizations in Baku.

Nowadays, Azerbaijan contributes to the intercultural dialogue, muliticulturalism, as well as with the rich
national and cultural values, it is known as a place of understanding. In the foreign policy of the Republic of Azerbaijan
according to the adopted norms and principles of UNESCO co-existence of different cultures, religious tolerance and
basic human rights, education and copyright, sustainable development in economic and social spheres occupies an im-
portant place. This allows achieving new goals and success in Azerbaijan-UNESCO relations in all the priority areas of
the organization.
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POJIb COTPYITHUYECTBA C FOHECKO B PA3BUTHHN
MEXIAYHAPOJIHBIX OTHOIEHUU ASEPBAU/IKAHA

A. ®apMaHoBa, CTapIINK IPETIOAABATEND, TUCCEPTAHT
Kadenpa «MexayHapoaHble OTHOILCHUS U BHELIHSS TOJTUTHKAY,
Axanemus ['ocynapctBenHoro Ynpasienus npu [Ipesunenre Azepbaiimkanckoii Peciyonuku (baky), Asep6aiimkan

Annomayua. B cmamve paccmampusaemes cozoanue u pasgumue OmHouwleHUl 60 gHewHeli noaumuke Asep-
bavidxcanckol Pecnybauxku ¢ MexicOyHapoOHbIMU opeanu3ayusmu 6 konmexkcme compyonuvecmsa ¢ FOHECKO. B mo
JHce 8pems, WUPOKO U3yuaemcs OUHAMUKA PA36Umus U ocHo8Hble Hanpaeienus compyonudecmea ¢ FOHECKO 6 pac-
wupeHuu MexcOyHapooHslx omuoutenull Azepoaiioscanckou Pecnyonuxu. Kpome mozo, 6 cmamove ananuzupyromcs
deamenvrHocmv Ponoa letidapa Anuesa 6 ykpennenuu compyonuuecmea medxcoy Azepbaiioxcanom u KOHECKO. B
cmamve ommeyaemcs, Ymo, RPUOEPICUBAACH CEOUX NPUHYUNOE C MOMEHMA CO30AHUA U OO0 Ce200HAUHE20 OHS, CO CHIO-
poHnbl PoHOA OCYWeCmBIANUC, PASTUYHbBIE NPOEKMbl 30PABOOXPAHEHUS, KYIbMYpbl, CHOPMA, HAYKU U MEXHUKU, OKPY-
arcarowyeli cpeodvl, coyuanvHol cgepol u 8 opyeux oboracmsx. bnacooapsa ceoum npoepammam, npoekmam u 61a20meo-
pumenvHol deamenbHocmiu, hPoHO MHO2020 docmue 6 Azepbatioxcane u 3a pybesxcom. Kpome mozo, 6 cmamve ananusu-
pyiomces nanpasnenus deamenvnocmu Ponoa Ielidapa Anuesa 6 obracmu Ky1bmypul, U3y4aemcs 8axCHas poisb 6 UH-
dopmuposanuu Muposoii obujecmeennocmu 06 Azepbatioxcanckoi Kyiomype. B cmamve ommeuaemes mo, umo 8 no-
cednee epemMsi nooassiioujee DOJLUUHCIMEO UHUYUAMUE NPOBEOEHHBIX MEPONPUSIMULL MENCOYHAPOOHO20 YPOBHS 68 OUd-
J102e MedHcOy Kyabmypamu U YyueUIu3ayusmu eulogunymel Azepbatiodicanom. B ceéa3u ¢ smum, cmamvs anaiusupyem
WUPOKULL CEKMP UHUYUAMUG, 8bIOGUHYMbBIX A3epbauddcanom 6 obracmu MexdCyusuiu3ayuonno2o ouaioza. Kpome
moeo, 8 cmamve wupoko uzyiaemcs poav compyonuvecmea ¢ FOHECKO 6 dene ungopmuposanus mupa o Kynomyp-
HOM Hacreduu Asepbatidxcana.

Knroueesvie cnosa: Asepbaiiosxcanckas Pecnybonuxa, FOHECKO, medcOynapoouvie OMHOWEHUs, MEHCK)Tb-
MYPHBIL OUATI02, COMPYOHUUECMEO.
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V]IK 32

HEKOTOPBIE OCOBEHHOCTHU ®OPMUPOBAHMUSA
JEMOKPATHYECKOI'O ITIPABOBOI'O TOCYJAPCTBA
U CWIBHOI'O T'PAXKIAHCKOI'O OBIIECTBA (HA IPUMEPE Y3BEKHUCTAHA)

A.K. lllepra3zues, cTapuuii npenogaBaTeiib
dakynbTeT MOBHINICHUS KBaTH(DUKAIINH,
TamkeHTcKoe BbIcIIee 00IIEBOMCKOBOE KOMaH/IHOE YUMIIUILE, Y30eKuCcTaH

Annomayus. B oaunoii cmamve ocoboe enumanue yoeisemcs 360I0YUOHHOMY PA3GUMUI0 OCHOBONONA2AIO-
WUX NPUHYUNOE NOCMPOEHUS. NPABOBO20 20CYOAPCMEA U CUNLHO20 2patcoancko2o obwecmsa 8 Ysbexucmane. Iloxasa-
Hbl poab u 3Havenue Koncmumyyuu 6 cozoanuu pynoamenma cmpoumenscmea HayuoHaIbHOU 20Cy0apCmeeHHoCHu.

Knrwouegvie cnosa: koncmumyyus, npagogoe 20cy0apcmeo, cparicoanckoe ooujecmeo, NPUHYUnsl 0eMoKpamul,
He3a68UcUMOCms, KOHYEenYus, npasa u c60000bl 4el06eKd.

OnHUM U3 TTIaBHBIX IPHOPUTETHBIX HANPABJICHUH MOCTPOCHUS CHIIBHOTO TPayKIaHCKOTO 0OIIECTBA U TIIaBHBIM
IIPaBOBEIM (DYHAAMEHTOM BCEX CO3MIaHUil 1 peobpa3oBanmii sBisiercss Koncrutynus PecrryGnuku Y30ekucTaH, KOTo-
pasi AOCTOIHO MPOXOIUT UCIIBITAHHE BPEMEHEM, U YETKHE JeMOKPATHUECKHE U IPAaBOBBIC IPUOPUTETH Pa3BUTHS SIBJIS-
I0TCSI BOXKHBIM (DPAKTOPOM COIMANILHO-TIPaBOBOI cTrabmibHOCTH. B ocHOoBe KoHCTUTYIMU 3a5105KeH (yHAAMEHT CTPOU-
TENbCTBA HAIIMOHAJIBLHOM TOCYIapCTBEHHOCTH, IEMOKpaTHIEeCKOro mpaBoBoro rocyaapcersa. Ctateu Konctutyruu Pec-
myOnuku Y30eKrcTaHa CBUACTEILCTBYIOT O TOM, YTO Y30CKHCTaH JEMOKPATHIECKOE MPaBOBOE FOCYIapCTRO.

B cBoe Bpems usBecTHbI HeMenkuil ¢unocod 'erens mpaBuibHO OTMeYai o0 Oojiee paHHEM Pa3BUTHUHU MPUH-
IIUIIOB TOCyJapcTBa B cTpaHax Boctoka, yem B EBpome. Ilporecc cTaHOBICHHUS TpakJaHCKOTO OOIIECTBa B CTpaHax
IlenTpanbHON A3UM MPOUCXOINT KaK B M3BECTHOM BBIPAKEHHUHM ['ereins «crepBa MOSABISETCSA TOCYAApPCTBO, & Pa3BUTHE
IPaXIaHCKOTO OOIIECTBA TIO3THEEN L.

Bo3bpMeM oCcHOBONOJIATAIOIIMII MPHHIUI JeMOKPATUH — HApOJI SBJISETCS] €INHCTBCHHBIM NCTOYHUKOM BIIa-
cti. B Hame# pecryOnnke BBICIIHI TIPEICTABUTEIBHBIA OpPraH, OCYIICCTBILTIONINA 3aKOHOAATENbHYIO BIacTh Onmit
Maxnic 1 Apyrue MpencTaBUTEIbHBIC OpraHbl BIACTH, IMlaBa rocyaapctBa — lIpesunenT — n3duparorcs HapoxoM. B
pecny0irKe KOHCTUTYIIMOHHO OCYILIECTBIICH IPUHIIMI pa3feieHus BiacTeil Ha 3aKOHOAATENbHYI0, HCIIOTHUTEIBHYIO U
cynebHyto.

Kaxnas KoHcTUTyIMS BBIJIENAET YeIOBEKa KaK BBICIIYIO IEHHOCTh, TEM CAMBIM €T0 MOJUTHYECKH 0(hOpMIIsSeT
paIMoHaIbHOE MPABOBOE PELICHHE B3aMMOOTHOIIEHHH MEXIy Tpa’kAaHWHOM, OOIIECTBOM U rocymapctBoM. Heobxo-
MO Y4eCTh CIIEAYIOIee, YTO IPHOPUTETHOCTh KOHCTUTYLIMOHHBIX HOPM H 3aKOHOB, HAIIEJICHHOCTh UX Ha peau3aliyio
HMHTEPECOB YeJI0BeKa M, B paMKaX 3TOT0, ONTHMHU3AIIMs COLUATBHBIX B3AUMOOTHOILICHHUH SBIISIOTCS OCHOBHBIMH (hakTo-
paMu paBoBOro obecredeHns CTaOMIBHOCTH B CTPAaHE U CTAHOBJICHNS! OCHOB I'Pa’KAaHCKOTO 0OIIECTBA.

OCHOBHBIEC IPU3HAKH MPABOBOT'O I'OCYAApCTBA: BEPXOBEHCTBO IPaBa, B OOIIECTBE T'OCIIOJICTBYET 3aKOH, a HE
JIIO/IM; HAJIMYWE W Peallu3anys B 00IIecTBe MaKCHMalIbHOTO 00beMa MpaB ¥ CBOOOJ IpakaH; pa3AeieHHe BIacTel 1 ux
B3aUMO/ICHCTBHE YEPE3 CUCTEMY «CAEPXKEK 1 IMPOTHBOBECOBY; B3aMHAasi OTBETCTBEHHOCTh TOCYAApCTBA U IPaXkAaHUHA,
KOTZIa OHU B PaBHOM CTENEHU HECYT OTBETCTBEHHOCTH 3a COONIOICHNE 3aKOHOB; 3aKOHOIIOCIYIIAaHUE TpaskAaH, UX Ipa-
BOBOE CO3HAHME U KyJbTypa; JeHCTBHE B O0IIECTBE IEMOKPATHIECKUX TIPHHIUIIOB U MIPOLIEIYP.

«MBI JI0JDKHBI Y€TKO OCO3HABaTh, YTO €CIIM Mbl ITOCTABMIIN Tepejl co00i B KayecTBe OCHOBHOII 1ienu oOpere-
HHUE JIOCTOWHOTO MECTa B PALY AEMOKPATHYECKUX Pa3BUTHIX TOCYJapCTB, TO HE BIpaBe 3a0bIBaTh OJHY YpE3BBIYAIHO
Ba)XHYIO MCTHHY. BBIOOp HaMu JE€MOKpPAaTHYECKOTrO IMYTH Pa3BUTHs TPeOYeT, MPexkJe BCEro, N3MEHEHHs] CO3HaHHS U
MBIIIUIEHHUS] HAIIUX JIIOJIEH, OTKa3a OT MEPEXUTKOB M CTEPEOTHUIIOB NPEKHEH, TOTATUTAPHON CUCTEMBI HE Ha CJIOBaXx, a
Ha JieJie, B Hallell TOBCEHEBHOM JKI3HU»?.

B ycnoBusix rpaxiaHcKoOro o0I1ecTBa rocy1apcTBO HE OCTACTCs IIPEKHUM, a CTAHOBUTCS IIPABOBBIM, JESTEIb-
HOCTb KOTOPOT0 OTPAaHMYMBAETCSI CTPOTO YCTAHOBICHHBIMHM 3aKOHOM paMkaMu. OHO MO3BOJSIET, C OJAHOW CTOPOHBI,
MIPEO0JI0NIETh MEPTBSIILEE OroCyIapCTBICHUE KU3HEHHBIX Cep, a ¢ APYroi CTOPOHBI, 00ecreunTh UX He00X0 uMoe -
¢exTnBHOE perynupoBanue. OQHAKO 1OJO00HOE TOCYNApCTBO NMPAKTHYECKH HEBO3MOXKHO 0€3 IIEJIOCTHOTO IMOJHUTHYE-
CKOTO, MJICOJIOTUYECKOT0, KYJIbTYPHOTO, STHYECKOT0 MEXaHN3Ma BO3/IEHCTBUSI TPaXIaHCKOTO OOIIECTBAa HA CTPYKTYpPHI
BJIACTH U COLMAIILHYIO KU3Hb CTPaHbL.

B xoHuenuu ganpHeHIero yriayoieHus JeMOKpaTHIeckux pegopm u GopMupoBaHUS TpakIaHCKOTO 00IIIe-
CTBa B CTpaHe OBUIO MOAYEPKHYTO, 9TO B JAOCTIDKCHHH YCIIEXOB BO BCeX c(hepax OCHOBOW MOCITYKWIM MPHUHIHUIB U
HOPMBI, 3aKperieHHbIe B KOHCTHTYIHMH, a Takke ONpeieeHbl BaKHEHIINe TPHOPUTETHRIE HAIIPABICHHUS JaIbHEHIIETO
yriyOneHus: IeMOKpaTHIECKUX Mpeodpa3oBaHuii B Y30eKucTaHe.

«HezaBucumoe y30eKcKoe TOCyAapCcTBO — 3TO MCTOPUUECKOE JOCTIDKEHHE HAIIero Hapoaay, — mucan M.A. Ka-
pUMOB B paboTe «Y30eKHnCTaH: HallMOHAJIbHAS HE3aBUCHMOCTb, SKOHOMHKA, TTOJINTHKA, UIACOJIOTHS.

© Illepraszue A.K./ Shergaziyev A.K., 2016
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MHorue 3KChepThl eMHOAYIIHO COTIACHBI CO CICAYIOIIMM OIpPEIeICHUEM Ipa)KIaHCKOro odmiecTBa. ['pax-
JIaHCKOE OOIIECTBO — 3TO OOIIECTBO, T/I€ pa3BUTa CHCTEMa CaMOYIPaBJICHHs, I'/le BEPXOBEHCTBYET 3aKOH, TapMOHHYHO
PAa3BUBAIOTCS MEKIMYHOCTHBIC, MEKHAIMOHATBHBIC, TOCYIapPCTBEHHBIC U OOIIECTBCHHO-TIOJIUTUYCCKUAC OTHOIICHUS,
IJIc YEeJIOBEK M OOIIECTBO, OOIIECTBO U TOCYJaPCTBCHHAS BIACTh KUBYT B MUPE U COTJIACHH, TJI€ CO3AaHbI YCIOBHS JIJIS
CaMOpa3BUTHs YEJIOBEKA, PEaTH3aliid MHTEPECOB JTMYHOCTH, MAaKCUMAIILHOTO ()YHKIIMOHHPOBAHUS €€ MpaB U CBOOO/I.
OcHOBHasl 1€ TPAKIAHCKOT0 O0INECTBa B Y30EKHUCTaHE — 3allMIas HHTEPECH, IPaBa U CBOOOIBI KAXKIOTO YCIOBEKA,
JKUBYIIETO B HAaIlIel CTpaHe, HE3aBUCHMO OT €Tr0 HAallMOHAIBHOCTH, BEPHI, pachl, YOKICHUH U B3TILAI0B, CO3IaBaTh BCE
HEOOXOIUMBIE YCIOBHS W BO3MOXXHOCTH ISl pEATN3AIlNH X CIOCOOHOCTEH 1 TaaHTOB.

Kak ormeuaer rimaBa rocymapcta M. A. KapumoB, Hama BeICIIas LeNb — OCYIIECTBUTh MEUYTY Hapona o6 oOpe-
TEHUH TOUIMHHON HE3aBUCHMOCTH, TPOIBETAHUN W OJATOMONyYHH, O ITOCTOMHOM MecTe Y30eKHCTaHa Cpeau CTpaH
MHpPOBOTO coolmiecTBa. MBI CTPOMM Ha CBOEH 3eMiie OCHOBBI CYBEPEHHOH Y30E€KCKOW TOCYZapCTBEHHOCTH. MBI He
MIPUIIUTA K HE3aBUCHMOCTH ITyTeM HCTOPUYECKOTO Ka3yca, JIeTKo, 0e3 OOphOBI, He moydmimn e€ Kak mogapok. Tem mo-
pOKe 3Ta HE3aBUCHUMOCTh Hamemy Hapony. 31 aBrycrta 1991 ronma ocyiecTBuiIach U3BEUHasi MeUTa HapOa, MOTYUHUB-
LIIEero MMpaBo CaMOMYy pellaTh CBOIO cyan0y: PecryOnika Y30ekucran o0bsiBUIIa O CBOEH IOCYAapCTBEHHON HE3aBHCH-
MOCTH.

Kak u3BecTHO, (hopMHpPOBaHUE NEMOKPATUYECKOTO MPABOBOTO FOCYIapCTBA U CHIILHOTO TPAXKAAHCKOTO 00IIe-
CTBa — 3TO JOJTUH, HEPEPHIBHBIN, CONPSKEHHBINH C OrPOMHBIMHU IIpoOIeMaMH U TPYIHOCTSAMH MpoLecc, ycleX KOTopo-
T'0 3aBUCHUT OT TOI'0, HACKOJILKO IMTPOYHO YKPCIUIAKOTCA ACMOKPATHUCCKUE U Jm6epam)H1>1e IICHHOCTH B CO3HAHUUN J'IIOI[CI71,
OT UX MUPOBO33peHus. [Ipru 3TOM riIaBHBINA CYOBEKT pehopM — 4eTOBEK HAa COOCTBEHHOM >KU3HCHHOM OTBITE JOJDKEH
yOeIuThCs B HEOOXOJMMOCTH U TI0JIB3€ OCYIIECTBIIIEMBIX pedopm. [ TaBHBIN mpuHIMI — «pedopMbl He paau pedopM, a
BO MM Y€JIOBEKa, BO M €r0 HHTEPECOB) — BBIPAKACT JEMOKPATHICCKYIO HAIIPABICHHOCTH TOCYAapCTBA.

Kak BuanMm, MHOTOE CIIeTaHO 32 MCTOPUIECKU HEOOIBIION epro ] BpeMeHH. DKCIIEPTHl OTMEUAIOT, UYTO pela-
oM (HakTOpOM MIPOABIKCHUS CTPAHBI BIIEpE ABISCTCS 3alliTa HHTEPECOB YeNIoBeKa. TeM caMbIM, OH OCO3HAET, 9TO
ycnex peopMHpOBaHKs M MOJIEPHHU3ALMK OOIIECTBA 3aBUCUT OT Hero camoro. JleMokparusi, rpakJJaHcKoe 0OLIecTBo,
obecrieueHne MpaB U CBOOOJ YesloBEeKa BO3MOXKHBI TOJIBKO TOT/a, KOT/a YelIOBEK MPOCBEIIEH, KOrjja OH He MPOCTO MHO-
TpeOuTenb OJlar 1eMOKpaTHH, a aKTUBHBIM MX CO3MIATeNb U 3alUTHHUK. JIt00as 1eMOKpaTHs y4HUThIBaeT oOlIedesIoBe-
YCCKHEC HEHHOCTH, OMMUPACTCA HAa MEKIYHAPOAHBIC 3aKOHBI, IIPU 3TOM YUUTHIBACT HALIMOHAJIBHBIC 0COOEHHOCTH CTpaHbl
Y MEHTAJIUTET HApOo/1a MpH €€ NOCTPOEHUU.

MextyHapoJHbIe CHIEHUAIUCTHl OTMEYAIOT, YTO B Y30€KUCTaHe 1ociie 00peTeHUs] He3aBUCUMOCTH TIOATAITHO U
MIOCTICIOBATEIEHO TPOBEICHBI KOPEHHBIE peopMBI B cdepe TOoCyJapCTBEHHOTO M OOMIECTBEHHOTO CTPOMTENHCTBA,
TJIABHOU IIEJThI0 KOTOPHIX SIBISCTCS IMOCTPOSHHE IEMOKPATHYECKOTO TPABOBOTO TOCYAAPCTBA C COIMAIHHO OPUEHTUPO-
BaHHOU PHIHOYHOW IKOHOMHKOH U (POPMHUPOBAHUE CHIHHOTO IPAXKIAHCKOTO OOIIECTBA B CTPaHE.

U ocHOBomoOMaramommM pu 3ToM, kak otMetwi Ilpesunent M. A. Kapumos, sBIsIeTCS TO, YTO «TJIaBHAs HAIla
JOJATOCPOYHAS ¥ CTpaTerniecKas 3ajada OCTaeTCs MPEKHEH — TBepI0, HEYKIOHHO U TTOCIEAOBATEIFHO BECTH CTPaHy IO
n30paHHOMY HaMU ITyTH JE€MOKPAaTHYECKOTO CTPOUTENHCTBA M (POPMUPOBAHUS TPa)KTAHCKOTO OOIIECTBA, YIIyOIICHUS
PBIHOYHBIX peOPM U YKPEIUICHHUS IEMOKPATHIECKUX LIEHHOCTEH B COZHAHUU JIFO/IEH».

MsI gymaeM, 9To mporecc peOpMHPOBAHUS U JEMOKPATH3ALUH BCeX cep KU3HHU CTPAHBI — 3TO HEIIPEPBIBHO
MIPOAOIDKAIOIIUICS TOITOCPOYHBII MPOLeCcC, CTaBAIMNN CBOEH KOHEYHOH HEbI0 pPealn3aliio BCeX MPUHIUIIOB U TO-
noxkeHnit KoHCTUTYINH, CyKaliuid JaibHEHIeMy POIBETAHUIO CTPaHbI, YKPETUIEHUIO €€ CBOOO/IbI M HE3aBUCHMOCTH.
CrpaHa CTpeMHUTCS K IIOCTPOCHUIO IEMOKPATHUECKOTO TOCYJapCTBa U CHIIBHOTO TpaskIaHcKoro obmecta. Hu i koro
HE CEKpET, YTO TOJBKO B YCIOBUSIX MPABOBOTO TOCYJAPCTBA JOCTUTAETCS M MOJAJIEPKUBACTCS IEMOKPATUYECKUN MOPSI-
JIOK, Pa3BUBAIOTCS JEMOKPATHIECKAE HHCTUTYTHI U IICHHOCTH, Ha Jielle 00eCIIEeYNBAIOTCS MPaBa U CBOOOIBI YEIIOBEKA, U
TJIABHOE — €T0 MPaBOBas M COHANbHAS 3aIlUTa.

CuntaeMm, 4TO Ha CETONHSAIIHEH NIEHh Ba)KHEWIEH 3amadeii sSBisIeTcs co3gaHue d(PQPEKTHBHON CHCTEMBI TIPO-
THO3WPOBAHUSA U TUIAHUPOBAHUS 3aKOHOTBOPYECKOH IEATSIFHOCTH. JTO MO3BOJSIET HE TEPATH TIIaBHBIC OPUESHTHPHI U HE
OTPBIBATHCS OT PEANbHON KHU3HH, YETKO ONPEICIATh 3aKOHBI, KOTOPBIE HEOOXOIUMO MPUHATH. DTO 00ECIICUUT HE TOJb-
KO pelIeHne KOHKPETHBIX 3ajiad B cepe TOCYAapCTBEHHOTO YIIPaBICHHs, SKOHOMHUUECKOTO Pa3BUTHA, HO U TIOCIIEI0Ba-
TEIbHOE JOCTIDKEHHE TTIaBHOHN IEeTN — CO3JaHUs IPAaBOBOTO IEMOKPATHYECKOTO TOCYIapCTBA.
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SOME FEATURES OF FORMING CONSTITUTIONAL DEMOCRACY
AND POWERFUL CIVIL SOCIETY (ON THE EXAMPLE OF UZBEKISTAN)

A.K. Shergaziyev, Senior Lecturer
Faculty for Advanced Training,
Tashkent Higher All-Troops Command College, Uzbekistan

Abstract. In this article the special attention is given to evolutionary development of the main principles form-
ing constitutional democracy and powerful civil society in Uzbekistan. The role and significance of Constitution as a

basis for national statehood are presented.
Keywords: constitution, constitutional state, civil society, principles of democracy, independence, concept,

human rights and freedoms.
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