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Technical sciences
TexHuyeckue HAYKH

YAK 621.396 : 521.19

MOMEXOYCTOMUYUBOCTD U DPPEKTUBHOCTHh HOBOI'O METO/IA MOJYJISAIIUA

FO.M. BemkypueB, JOKTOp TEXHUYECKUX HayK, Ipodeccop, WieH-KOPPECTIOHICHT
AxanemMun MHXXeHepHbIX Hayk uM. A.M. IIpoxopoBa, nekaH (akyabpTeTa TeIeKOMMYHUKAIUI
HerocymapctBenHoe (4acTHOE) 00pa3oBaTeIbHOE YUPEKICHUE BBICIIETO PO(PECCHOHATBHOTO 00pa30BaHUs
«VIHCTHTYT pagrO3JIeKTPOHUKH, CepBUCa U quarHoCTUKm» (Omck), Poccus

Annomauusa. Ilpu paspabomke yugpogeix cucmem nepedauu OAHHbIX UCHONL3VIOM 6€Ch HAYUHbIU NOMEHYUA
PAouomexnHuKy U meopuu céa3u, 4moodwvl NOMexoyCmouuueoCcms u dPpexmusnocms cucmem oviiu npederbhvimu. Hc-
Mopu4ecKy NPUMEHAIOM NPU IMOM MemoObl MOOYIAYUU AMIAUMYObL, (PaA3bl, YACHOMbL 0eMEPMUHUPOBAHHO20 CUSHAIA,
npeonodcenuvle 6oaee 6eka Ha3a0 U MHO20 pa3 modepuusuposganmvie. OOHAKO Yeab 00CMUSHYMb NPedebHblX NOKA3A-
meietl dghpexmusHocmu cucmem césA3U ocmaemcs nepearuzosannoli. Hasepnoe, smo coename ne no3gonaom cmapule
ROCMYNambl U HAYYHbIe NONoNCeHUA. Hamu npedrazaemes HOBuIll NOOX00 K MOOYIAYUU, A UMEHHO 3aMeHa OemepMuHu-
PO8aHHO20 KOAeOaHUs K8AZUOCTHEPMUHUPOBAHHBIM CUSHANOM C 8ePOSMHOCTHHBIMU Xapakmepucmukamu. K momy orce,
npeonazaemcs MoOyIupo8ams Xapakmepucmuieckylo @YHKYuio cueHand, KOmopdas no anHaioeuu ¢ KOCMOHABMUKOU
cayacum «ckagpanopomy ons cuenana. Hogwiti memoo moodynayuu k6asuoemepmMuHupO8arHO20 CUSHANA AHATUSUPYEm
nodpobno. Pesynomamul ananusza nokazel8aiom, 4mo ¢ €20 NOMOWbIO MOICHO OOCMUYL NPEOeNbHbIX SHAYEHUL NOMEXO-
YCMOU4U80CMU, CREKMPAILHOU U dIHEP2eMUIecKoll I dhexmusnocmu yupposuix cucmem.

Knrwouegvie cnosa: memoo mooynayuu, NOMexoycmouuusocmes, PHekmusHocmy, Kpumepuil OYeHKU CUCIEMbL.

BBenenne. B HacTosmee BpeMs npu co3aaHuu NH(POBEIX cUcTeM AenaroT Be€ [14, 15], uToOb1 momMexoycTo-
YUBOCTh M 3(PPEKTUBHOCTH CHCTEM CTPEMHIIUCH K MpPEAEIBbHBIM MoKa3aressiM. [1oxoxke, 4To ¢ MOMOLIbI0 MOIYIISILIUH
apaMeTpoB AETEPMUHUPOBAHHOI'O CUTHAJA 3TOTO HE YAACTCSI OCYIECTBUTh, XOTS IS JOCTMD)KEHUS IIENTH UCIIONb3YIOT
CJIO’KHBIE BUIBI MOJYJIIIIMU THIA AByXcTyneH4aras AM — ®M, mHoronosurmonHas O®T, kBanparypHast KAM u apy-
TUe PEKHUMBI TaK Ha3bIBAEMOM MepapXxudeckoi monyisinuu. M Bc€ ke, moka HeT xkelaeMoro pesynsrara. IIpeamaraem
aNbTEepPHATHBHBII BapHaHT, a UMEHHO — 3aMEHHTH JIETEPMHUHUPOBAHHOE KoJeOaHHe KBa3UAECTEPMUHHPOBAHHBIM CHUT'HA-
JIOM M MOJYJHPOBATh €ro XapakTepUCTHUECKYI0 (yHKIHIO. DTO BIIOJHE ONpPaBlIaHO, NOCKOJIBbKY B NPUPOJE JAETEPMH-
HUPOBAHHOTO KoJieOaHMs HE cymiecTByeT [1], mosTomy ciydaiiHble (UIyKTyalMu mapameTpoB (HU3HYECKOro Ipolecca
MIPUKPBIBAIOT TEPMUHOM «I1apa3UTHBIC aMIUTUTYIHAas, (a3oBas, 4aCTOTHas MOIYJSILM», a 3aTeM C HUMH OOproTcs.
[NepBbie MyONUKAIMK HA TEMy MEPCIEKTUBHON MOAYNISALMK pa3MelieHsl B nareHtax [16, 17] u B nureparype [3-6]. B
JTaHHOH pa0oTe MPOIOIKEHO N3ydeHHE HOBOTO METO/1a MO JISIIIUH.

Iepsbiii cnocod moxyasuuu. bynem paccmaTpuBaTh HOBBIH Metoa Moxyisiuu [16], B koTopoM Bce mapa-
METPBI CUTHAJIA «CIIPATaHbD» BHYTPh ONEPAaTOpa MaTEMAaTHIECKOTO OXHAAHUS, B pE3y/IbTaTe 4ero noirydaeM QyHKIHIO

o, )=m, {exp(jV,u(t)) )

M3BECTHYIO B MareMmarHke, (U3HMKe, CTATUCTHYECKOW paauoTrexHuke. MatemaTuk A. JISIyHOB Npeyiokui 3Ty (QyHK-
1y 1 onyosaukoBan e€ onucanue B 1901-om roay [12]. B nuteparype [11] ee Ha3bIBalOT XapakTepUCTHYECKOH QyHK-
uueit. [Ipumensis hopmyiny JI. Diinepa, 3anumem

OV, )=m fcos(V,u(t)i+ jm fsin(V,u(t)y= AV, )+ jB(V, ) @

rae A(Vm), B(Vm) — neficTBuTebHASL 1 MHUMAs YaCTH XapaKTepUCTHUeCKOr GpyHKUHH; Vi — HapaMeTp XapaKkTeprcTHYC-
CKOH QyHKIHMH.

[lo aHayornu ¢ KOCMOHAaBTUKOW XapakTepucTHiyeckas GpyHkuus (X.d.) sBiseTcs «ckadaHApOM» Ul CUTHAIA,
CIy’)KUT (pyHIaMEHTaJIbHOH BEpOSTHOCTHON XapaKTEPUCTHKOW CHI'Haia, HalpHMep, KBa3HIETEPMHUHUPOBAHHOTO KOJIe-
OaHus

u(t) =U, sin(aw,t +77) 3)

© Bemkyprues 0.M. / Veshkurtsev Yu.M., 2019
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¢ mapamerpamu U, @y, D(t) = o t + 177, rae M — coyqaitueii yron casura has ¢ paBHOMEPHEIM 3aKOHOM pacrpesie-

neHus B npenenax — Tl....+ TC. Ousuueckuii cMbIch X.(. uccienoBad B pabote [2], IpU 3TOM U3BECTHO, YTO OHA SIB-
JIIETCSl CTIEKTPAIBHON IIOTHOCTBIO BEPOSTHOCTEH MTHOBEHHBIX 3HaueHWH curHanma (3). X.¢. 3aBUCHT OT IUIOTHOCTH
BeposATHOCTEW curHana. ClieoBaTeNbHO, KaKIOW MOJENH KBa3HACTEPMHUHHPOBAHHOTO CHTHAJIA COOTBETCTBYET CBOS
(dbyHmaMeHTanbHasg X.J., KOTOpas WUMEET MHOTO IOJIOKHUTEIBHBIX CBOHMCTB. OHa OrpaHWYeHa, W3MEpUMa, QHIBTPYET

IITyM, HMEET Mpe/IeTbHbIE 3HAUCHHS @(0) =1, @(OO) =0, @(— OO) = 0. JIpyrue 3ameuatensHble €& CBOICTBA ONH-
caHbl B pabote [2]. Onmupasch Ha JOCTOMHCTBA X.(]., IpeiaraeM crocod MOAYJISINN dTOH (HYHKITUH.
Cnoco6 moxynsuuu X.¢., B KOTOPOM MOCTOSHHOE HaNpskeHUe €, MepPEeMHOKAETCA C TeJaerpapHbIM CHTHAIOM

s(t), mpuHUMarOIKM 3HaYeHue 00 «1», 160 «0», mocie vero npousseaeHue €oS(t) CyMMHUPYIOT ¢ EHTPUPOBAHHBIM
KBa3HJICTCPMUHAPOBAHHBIM CUTHAJIOM (3), MaTeMaTHYECKOE OKUAAHUEC KOTOPOTO PABHO HYIIIO, U TAKUM 00pa3oM OCy-
HIECTBIISIFOT MOTYJISIHIO X.(. IpeoOpa30BaHHOTO KBa3UAETEPMUHHPOBAHHOTO CUTHAJIA TI0 3aKOHY:

npu S(1)=0 ¢ nonyuennem QyHKIUH BUIQ

AVm,t) = Jo(VmUo,1), B(Vm,t)=0; 4)
npu S(t)=1 ¢ monmyueHneM GyHKIHI BHIA
A(Vm,t) = Jo(VmUo,t) cos (Vm €0), B(Vm,t) = Jo(VmUo,t) sin (Vi €o), 5)
rae Jo(*) — dynkiust beccens HyneBoro mopsiaka nepsoro poaa; Up — ammuiutyaa curtana; Vi — mapamerp X.¢., mpuuem
npu Vi = 1 dyrkuums A(L,t) u dyaxuust B(1,t) usmensoTes B npoTrBodase.
[pennaraem B gajpHeiieM MOAYJISIMIO HOBOTO BU/Ia Ha3bIBaTh CTATHCTHYECKO MO IsIUEH.
Ha puc. 1 npuBeneHa cTpykTypHas cxeMa MOJAYJISITOpa, OHa COJEPXKUT NepeMHoXuTeNb 1 u cymmaTop 2. Bpe-
MEHHBIE TUarpaMMBl, TOSICHSIOIIME ero padoTy, Moka3aHsl Ha puc. 2. K pucyHkam MOXHO JaTh CIEIYIOIINE MOSCHE-

HUs. B COOTBETCTBUU C OMpE/CICHUEM CIoco0a MOAYISAIUN HOPMHUPYETCS HEICHTPHUPOBAHHBIN KBa3UACTCPMUHHPO-
BaHHBIN CHUTHAIT

u, (t) =e s(t) +U, sin(aw,t +7) (6)
¢ x.¢. Buga [2]

®(Vm’t) = ‘]O(VmUO’t) eXp( ijeO)' (7)

IIycte TenerpadHbIil CUTHAN MPENCTAaBIET COOOH MOCIENOBATENEHOCTh JIOTHUSCKUX HYNEH M eIuHUI (pHC.
2a). Ecnu s(t)=0, T0 X.(b. MMeeT TONbKO AEHCTBUTEIbHYIO YaCTh, @ MHMMAsI YaCTh €€ paBHa HYIIO [2], T.e.

OV,,t)=AV,,t) = ‘]o(Vmth)f B(V,.t)=0.
B stom cayuae nipu V=1 nmeem A(L, t), B(L, t) na puc. 2r, 1. Koraa s(t)=1, x.¢. pasna (7). Toraa nonydum
A(Vm,t) = Jo(VmUo,t) cos (Vmeg),  B(Vm,t) = Jo(VmUo,t) sin (Vi €0).
Tpu V=1 umeem GyHKIK
A(L,t) = Jo(Uo,t) cos (e0 ), B(1,t) = Jo(Uo,t) sin (eo), 8)

KOTOpBIE TIOKa3aHbl Ha pUcC. 2 T, 1. OTH GYHKINH U3MEHSIOTCA 110 3aKOHY TenerpadHoro curnana. CienoBaresibHo, X.¢.
MOJyupoBaHa tenerpadHbiM curHanom, npudem dyukunu A(1, t), B(1, t) m3mensirorcs B npotuBodase.

Tenerpa(HeIi Brixon
CHUIHAJI
[TocTogHHOE } 1 Curaan
HATIPSDKCHUE
Puc. 1.
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a) S 4
I ________
0 o
t
6) eys(t)
Bl o v o =
0 t

Hmarynsc
2) AQ,9)
0 t
0) B(1,9)
0 T

Puc. 2.

Bropoii ciocod moayJsiuun. [Tycts B Mogenu (3) KBa3uIeTEPMIUHUPOBAHHOTO CUTHAJIA CIydJaiiHas BEIHMUMHA
Uo pacrmipesiesieHa o HOPMaJibHOMY 3aKOHY € KOJHYECTBEHHBIMM NapaMeTPaMu €g — MaTEMaTHYECKOE OKMIaHHUE, G2 —
JcIiepcHs, a ciiydaifHasl BeJIMUMHA 7] pacipejielieHa paBHOMepHO B npenenax 0...2m. Torna numeem

u,(t)=s(t)J, sin(wyt + 7). ©)

Xapaxkrepuctuyeckas GpyHkuus A. JISmyHOBa Ui KBa3uA€TEPMUHUPOBAHHOTO curHana (9), moyydeHHass HaMmu
C MCIOJIb30BaHUEM U3BECTHOTO Bhipaskenus [11, ¢. 263]

OV,,) = [ (VW (x)dx (10)
0
u Tabnuiy [8], ¢ yueToM 3aK0oHA pacnpezenacHus ciydaiinoi Benuunusl Ug mipu Vi > 0, 0= 0 uMeer crieayromuil By
. Vio? Vio?
®(Vm) = ml{JVmul(t)}: IO( m4 exp - m4 ) (11)

rre Jo(-) — dysakus beccens HyneBoro nopsiaka neporo pona; lo(-) — dyHkius beccenss MEUIMOTO apryMeHTa HYJI€BOTO T10-
psiaKa nepBoro pozaa; Vm — mapamerp x.¢., o paBeH Vi = 1,2, ...,02: W (X) — oJHOMEpHas IUIOTHOCTh BEPOSTHOCTEM.
X.¢. mmeer cpoiictBo [2], Hanpumep, ecim 3akoHy W(X) cootBerctBYeT X.0. O(Vim), T 3aK0Hy W(X+e0) cootBercTBYyET X.(D.
O(Vm)exp( FjVmeo). [TosTomy 1151 3aK0HA ¢ MaTeMaTHIecKuM oxxuanneM ep= 0 x.¢. (10) mpeobpasyercst B BEIpaKeHHe

_ V252 V252 _
®(Vm):m1{JVmu1(t)}:lo( mf ]exp(_ m40 jEXp(JVmeo)' (12)

10
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X.0. (12) npu Vm=const , uckiogas Hob 1 OECKOHEYHOCTh, 3aBHCHUT OT MEPEMEHHBIX €9 ,6° . ClleJoBaTeNsHO,
M3MEHSS C TIOMOIIBIO TeslerpadyHOro curHanma s(t) MaTeMaTHIecKoe OKHIAHWE U TUCIICPCHIO aMIUTHTYbI KBa3HAETep-
MHHHPOBAHHOTO CHTHAJIA, MOKHO MOIYIUPOBATh X.(. 3TOro curHana. HoBbIi MeTONI Tak Ha3bIBA€MOH CTaTUCTHIECKOMN

MOJIYJISALIMM, UCTIOJB3YIOIHI XapaKTePUCTHIECKYIO (DYHKIHIO, KBa3HeTEPMUHUPOBaHHbINA curHan U, (t) u Tenerpadg-

HOE cooOIIeHne S(t), 3aKJIFOYAaeTCsl B N3MEHEHHN KOJIMYECTBEHHBIX MAPAMETPOB 3aKOHA PACIIPEIEIICHUS aMIUTUTYIbI

KBa3UAETEPMUHUPOBAHHOTO CUTHAJIa B COOTBETCTBUU C U3MEHEHUEM TeNerpadHOro cooOLIeH s, COepPKaILEro Ioce-
JIOBATEIBHOCTD JOTUIECKUX «0» U JOorn4ecKux «1».

Ha puc. 3 npuBeneHa cTpyKTypHas cxemMa MOAYJSATOpa, OHA COJEPXKUT cxeMy compsbkenust CC, naT4uk LeH-
TPUPOBAHHOTO KBa3UIECTEPMUHUPOBAHHOTO CHI'Haja (II.K.C.) U OJIOK yctaBok BY. B 610Ke ycTaBoK B maMsTh 3aHECEHBI
3HAUEHMs] KOJMYECTBEHHBIX AapaMETPOB 3aKOHA PacCIpelesieHHs] aMIUTUTYIbl KBa3UICTEPMUHHPOBAHHOTO CHUTHAlA,
KOTOpBIE Yepe3 CXEMY COIPSDKEHUs 3alMChIBAIOTCS B JaTUYMK CHTHAJA. AJITOPUTM 3aIicy apaMeTpOB BKIIOYAET TeJle-
rpadHbIi curHain s(t), ot morumdeckux «0» u «1» KOTOPOTO 3aBUCST 3HAYCHUS ycTaBOK. Hampumep, mpu MocTyIuIeHHN
norudeckoro «0» BBIOUpaeTCs ycTaBKa 6o’ =1, a pM MOCTYILIEHUH Jorudeckoit «1» — 61?= 0,0009, npu 3T0M B 060UX
cirydasx ycraBka €9=0. Torama Ha BeIXOE MOIYJSTOpPA MOJYIHM MOAYIHPOBAHHBIM IIEHTPUPOBAHHBIN KBa3HUAETCPMHU-
HUPOBAHHBIA CHUTHAJ, KOTOPBIA Moka3aH Ha puc.4. OmHAKO 3TO HE €NWHCTBEHHBIH BapHaHT Moxayisinun. B Gmoke BY
3aIlFCaHO BCETO YETHIPE 3HAUCHHS KOJMYECTBCHHBIX TapaMETPOB 3aKOHA PACTIPEAEIICHNUS 110 J1Ba 3HAYCHUS IJIs TUCIIEp-
CHUHM M MaTeMaTH4YeCKOTO OXXKHJAHMs, & BCIKUH pa3 MpU MOAYJSIHUU TPeOyeTcsl BCETO TOJBbKO JBa JIIOOBIX 3HAUCHMS.
CrenoBaresbHO, MOKHO OyJIeT peasii30Barh ABEHA/IaTh Pa3HbIX BAPHAHTOB MOYJISLIMH CUT'HAJA.

bY

2
s(t) e Brixon
— P g > CcC » JlaTyuk 1.K.c. [—*
€
Puc. 3.
4
3
2
u,(t) !
H(t) i
-1
-2
3 I : : t : : : i : -
0 0.002 0.004 0.006 0.008 0.01 0012 0,014 0.016 n01e ooz t
Puc. 4.

ITo dhopMe aMIUIUTYJHO-BpEMEHHAS UarpaMMa CUTHAJA TIOXOAUT Ha CIIydaiHbIH MMPOIEeCe, TOAUNHSFOIIHNACS
CTaTUCTUYECKOMY 3aKOHY C IJIOTHOCTHIO BEPOSITHOCTH BUA

W (x)= —— 2 X’
X)= ———exp| —— |K,| —
27[36 p 40-2 0 40-2

riae Ko(') — IUAMHApUYecKass QYyHKIUS MHAMOTO aprymeHTa (pyHkmus MaxnoHanbaa). [TockombKy MaHHBIA 3aKOH
TIOJIYYEH BIIEpBbIE, Oy/IeM Ha3bIBaTh €ro 3aKOHOM MakoHaIIbJ]a TI0 AaHAJIOTHHU C OJTHOMMEHHOHN (YHKITUEH, BXOISIIEH B
Hero. EcTecTBeHHO, BCe CBOMCTBA CTATHCTUYECKOTO 3aKOHA, MPOTIMCAHHBIE B TEOPUHU BEPOSTHOCTH, HAMU TIPOBEPEHBI, U
onu BemodHsA0TCA. C moMompio yphe mpeodpazoBaHUs ATOTO 3aKOHA TMONydaeM X.(., MpeAcTaBIeHHYO paHee Gop-
mymo# (11).

JHepreTuyeckne XapakKTepUCTUKH CUTHAIOB. CunTaeM, 4To TenerpadHbI CUTHAT IMEET 3aKOH pacipee-
nerns [lyaccoHa M KOPPENAIHOHHYIO (pyHKITHIO ks (Z’), IpudeM OH He 3aBHCHUT oT curHana (3). CrnemoBarenspHO, KOP-
persuoHHas PYHKIUS cUrHaia (6) B COOTBETCTBUU C e€ CBOWCTBAMH OyJeT paBHA CyMMeE KOPPEISIIHMOHHBIX ()YHKITHIA
HE3aBHCUMBIX cliaraeMbix [7]

11
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k, (r) =k, (r)+k,(z)= %Uj COS@,T + %ej exp(- 2v]z]), (13)

rme V — cpeaHee YHCIO CKauKOB MMITYJIECOB B €MHUITY BpEMEHHU; 7 — CABHT BO BpeMeHH. KoppemsanunonHas GyHKIUSA
MIPOU3BE/ICHUS HE3aBHCUMBIX COMHOXKHUTEJICH PaBHA MPOU3BEICHUIO KOPPEISAIIMOHHBIX (DYHKIUN 3THX COMHOXHTEICH.
B 3701 cBs13u 3anuiem s curHana (9)

(., (0)=k,(0)f I }[ t”)}w(uo)m(n)d(uo)dn:%st(f)coswor. 9

t+2')

rae W(Uo) — mumotHOCTS BepositHOCTH aMiututy sl Ug; W(77) — IIIOTHOCTE BEPOSTHOCTH CITyYalHON BEJTMYMHEI 7.
Iepelinem k aHaIM3y CHCKTPATBHOW MJIOTHOCTH MOIIHOCTH (SHEPreTUYECKOTO CIIEKTpa) cUrHaioB (6,9). 3a-
TTUIIIEM SHEPTeTUICCKUNA CIIEKTp cUrHaja (6)

_[k 7)exp(~ jor )z =G, (@) + G, (w), (15)

TIe
Gu(w):%U§[5(w—a)o)+ 5(a)+a)o)], (16)
G, (0)= leo v (17)

2 " vitw?

Criextp (16) nomyunics muHerdatsiid. OH COAEPKHUT CHEKTPATBHYIO COCTABIAIONIYIO B BHIE ACIbTa-()YHKIHH
o (a) + @, ) B nnanasone wactot oT - 00 10 0 M CHEKTPAIBHYIO COCTABIOMYI0 O\ — @, ) B aMamasoHe vactot ot 0

mo00. Crnexrp (17) sBugercs crutomHbM. OH uMeeT (OpMy pEe30HAHCHON KPHUBOW Ha IFOOOH Hecymied JactoTe )
YUCIIOBOHM OCH OT -&& 10 +4o. Ilpu mepexone k Gpu3nueckoMy CHEKTpY, T.e. K CHEKTPY B 00JaCTH IOJOXKUTENbHbIX Ya-
CTOT, MOJTYyYNM

2
eV
2

Gul (a))= ﬂU(fé(a)—a)o)+ 5
Vit

(18)

Onpenenum 3QpHeKTHBHYIO IIMPUHY SHEPTETHYECKOrO CMIEKTPa cUrHaa (6) Ha yacTote @ = (), OCIIE YEro

HUMEEM

1 % pin%
-~ (e -
“ G(O-([ 2 (49

S

rne Aw, = 27AF,, AF, =—

TIpomomKUM BBIYHCIIEHUE SHEPTETUIECKOTO CIIEKTpa MPUMEHUTENBHO K cUrHAITY (9). DTOT CIIEKTp MOJydYeH B
kHure [7] v paBeH

2 1 1
G -9V + . 20
v (@) 8 |Vit+(w-aw,) V' +(0+aw,) 20)

ITepexozst B 007aCTh MONOKUTENBHBIX 9aCTOT, T.€. K (pU3HYecKOMy CHEKTpyY, Oy/IeM nMeTh

12
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ov 1
G = . 21
w(@)== - 21)

OddexTrBHas M0I0CA YACTOT SHEPIETUHECKOTO CEKTpa curHana (9) B 061acTi 4acTOThl () = (; COCTaBUT

1 wazv( 1 %
A = d =—, 22
> G 4 ey 0T ”

14
rne Aw, =27AF,, AF, = Z Curnaisl (6,9) UMEIOT 0ANHAKOBYIO 3 ()EKTHBHYIO MOJOCY YAaCTOT IHEPTETHYECKOTO

CHEKTpa.

IMomexoycToiiunBocTH MogeMa. [ 1eMOAYISIMK KBa3UACTEPMUHUPOBAHHOTO KOyeOaHus, X.(h. KOTOpOro
MOIyJTHpOBaHa TejerpadHBIM CHTHAJIOM, HAMH Ha YpOBHE M300peTeHHs pa3paboTaHO yCTPOICTBO, MMEoIIee Toapo0-
HOe ommcaHue B mateHte [17]. 3mech mokakeM TONBKO ero CTPYKTYpY (pHc. 5) U maanMm KpaTkoe omucanue. Jlemomys-
top comepxkut AL 1, nepemHOkuTENS 2, GYHKIMOHATIBHEIE TPe0Opa30BaTeNd CHHYC 3 B KOCHHYC 4, HaKaIUTNBAIOIINE
YCPEIHSIOIME CyMMaToOpsl 5, 6, MOpOroBele ycTpoicTBa 7, 8, mmuHy ynpaBieHus «CunHxponuzauus». Ha Beixoxe
ycrpoiicTBa 8 cTout MHBEpTOp. Jpyrue naHHBIC MOKa3aHsl Ha puc. 5. [TosicHUM, YTO JEMOIYISATOP M3MEPSET OLEHKY
JIEWCTBUTENBHOM YacTH M OLEHKY MHUMOH 4yacTH X.(. (2). 3aTemM 3HaYECHUs 3TUX OLEHOK CPAaBHUBAIOTCS B TIOPOTOBBIX

YCTpOﬁCTBaX C ImoporamMmu ch y HZK , 4 pCHICHUA IPUHUMAKOTCA B COOTBETCTBUU C BbBIIIOJIHCHUCM HCPABCHCTB!

1) ecnn B(V,,t) = II,,, TO CYHTAIOT, YTO NPHMHAT JOrHIecKuii 0"
2) ecnm B(V,,.t) = II,,, TO CYMTAIOT, YTO NPHHATA JOTHYecKas ,1";
3) ecmu E{‘Jm, t) = Il5., TO CYMTAIOT, YTO MPMHAT Jorudeckuii 0

4) ecmm A(V,,.t) = [, TO CYMTAIOT, YTO NPHHATA JOrHYecKas 1"

HpI/I HCBBINIOJTHCHHHU 3aIIMCAHHBIX BBIIIC HCPABCHCTB BO3HUKAIOT OIIIHOKU B PCHICHUH OTHOCHUTCIBHO IIPHUHATO-
IO CUMBOJIa Tenerpa(bHoro CUT'Hal1a. I[J'I?[ yZ[O6CTBa OIMIMCaHUA IMOCIICA0BATCIIBHOC COCANHCHUEC 0JIOKOB 3, 5, 7 Ha30BEM
CHUHYCHBIM KaHAaJIOM ACMOAYJIATOpAa, a 0JIOKOB 4, 6, 8 — KOCHMHYCHBIM KaHAJIOM ACMOAYJIATOPA.

H(I’;“_{} _ O

U ;(r}

A(V,.0

i

Puc. 5.

[NomMexoycTOHYMBOCTh MOJIEMa MOAPOOHO W3yYeHa HAMHU IPH MOIYJISLMHU KBa3HACTCPMUHUPOBAHHOTO CHTHA-
na (3), MTHOBEHHBIE 3HAUYCHHSI KOTOPOTO PACIPE/ICNICHBI 110 3aKOHY apKCHHYC, IpH ero paboTe B KaHajle ¢ IOMeXaMu
THIA «Oenblid» myM. Pe3ynpTaTsl HccenoBaHuil ony0OarKkoBaHbl B padotax [3-5]. Tam e mpuBeneHbl JaHHBIC CTATH-
CTHYECKOTO MOJEIMPOBAHUS MojeMa. TeOopeTHUecKH yCTaHOBICHO M MOJAEIMPOBAHUEM MOITBEPXKICHO, YTO MOJIEM
HMeeT MpeebHYI0 TOMEX0yCTOWYHBOCTH P OTHOIIEHUH 10 MOIIHOCTH curHai/mym ot 0,1 mo 100, T.e. B 1uamazone
30 ab.

IIpomomkuM U3ydeHHe MOMEXOYCTOHYMBOCTH MOJIeMa Ha HPUMEPe MOAYJISIIMU KBa3HAETEPMHUHUPOBAHHOTO
curHaia (9), MrHOBEHHbIE 3HAUSHHUS] KOTOPOTO paclpesiesieHbl 1Mo 3aKkoHy Mak/ioHanb/a. B CHHYCHOM W KOCHHYCHOM
KaHaJax JeMOIYJIATOpa PacCCYUTaeM IIOPOTH 10 hopMyiaM

2 2 2 2
I, =IK, kB I, =ILK, I, =1, 07:) exp —GTO sin(e, ), 17, =1, 07:) exp —GTO ,

13
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2
rne K;, K, — xoo¢ppuumentsr; 0, €, — KOIMYECTBEHHbIE NapaMETPhl 3aKoHa MaKIOHaIb/A, YCTAHOBIEHHBIE B

6noke BY. BriOepeM pexuM MOAYISIMHU, P KOTOPOM 33J1aHbl CIEeIYIOIINe 3HAYCHUS: O'O2 = O'l2 =0,01, €, = 0
npu S(t)=0 u 6 =52 =0,01, &, =0,4 npu s(t)=1.

HyCTL Ha BXOJ AEMOAYJIATOpA MOCTYNACT aJAUTHUBHAsA CMECh CUT'HAJIa (9) H «0enoro» myma

2(t)=u,(t)+n(t).

X.¢. «6enoro» mryma pasna [11] G)(Vm ) = exp[— %Vn? O'i) :

Torpa npu nepenaue S(t) =0 usnavennu V,, =1 B kananax gemMozynsTopa Ha MOPOrOBbIE YCTPOHCTBA M1O-

CTYIIAT 3HAYCHUS ACUCTBUTEIHHON 1 MHUMOM YacTeil X.(p. aAMUTHBHON CMecH, paBHBIE

A (Lt)= Tcos(z)/\/(z)dz =1, 075 exp —a§(%) ., B,[Lt)= Isin(z)lv(z)dz =0, (3

—00

= 2
rac W (Z) — IJIOTHOCTB BECPOATHOCTU aAAUTUBHOU CMECH, h = O-o /Uw — OTHOIICHHUC CI/IFHaJ'I/H_IyM; O-m — AUcnepcust

«benoro» mwyma. [Ipu nepenaue S(t) =1 u snavennu V , =1 B kananax memomynaTopa Ha MOPOTOBBIE YCTPOHCTBA

MOCTYIIAT 3HAYCHUS JCHCTBUTEILHON M MHUMOM YacTei X.¢. aJyIATUBHON CMECH, PaBHBIC

K ot [ 2+h?
A (Lt)= [cos(zW(z+e,)dz =1, 5P = o] cosl(e, ), (24)

—00

4h?

5,00~ Jsi(a(a-re, i~ l(%]p ot 20 aine,). 2

IIycte Oy = 0L €, = 0,4;Vm =1 K2 =0,98; Kl = 0,52;1_[2 =1;H1 = 0,3894 PesynbTarsl BbIYMC-
nenuit o dopmynam (23, 24, 25) ceenenst B Tabaus 1, 2, 3, 4.

Tabnuya 1
Jlornueckuii «0»
Topor I« 1,0 x 0,98 =0,98
Onenka Az(l,t) 0 0,6065 1,0 1,0 1,0 1,0
OrtHomienre h 0,01 0,1 1,0 10 100 1000
Tabauya 2
Jlornueckast «1»
[opor I 1,0 x 0,98 =098
Onenka Az(l,t) 0 0,5586 0,92 0,92 0,92 0,92
OrtHomierne h 0,01 0,1 1,0 10 100 1000
Tabauya 3
Jlornueckas «1»
[Topor ITic 0,52 x 0,3894=0,2
Otenka BZ (11 t) 0 0,2362 0,3894 0,3894 0,3894 0,3894
OrtHowenne h 0,01 0,1 1,0 10 100 1000
Tabnuya 4
Jloruueckuii «0»
[Topor ITic 0,52 x 0,3894=0,2
OrieHka BZ (1,1') 0 0 0 0 0 0
OrHowenne h 0,01 0,1 1,0 10 100 1000
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AHanu3 qaHHBIX B TaO. 1, 2, 3, 4 MOKa3bIBaeT, YTO JOTHYECKas «1» B KOCHHYCHOM KaHAJIe W JIOTHIeCKUH «0»
B CHHYCHOM KaHaJle OMPEICIIAIOTCS MPABIIBHO, T.¢. 0e3 OmHuO0K, pH I060M OTHOIICHHH CUTHAJ/ITYM B JHANa30He OT
0,01 mo 1000 wmm 100 nb mo wHampspkerwo 1 50 ab mo momHuocTH. Jlormueckuit «0» B KOCHHYCHOM KaHAJe OMpeness-
ercst 6e3 ommOOK MpHU cooTHOMmEeHNU curHa/myM oT 1 go 1000, T.e. B aumanazone 60 nb mo Hanpspxenunto win 30 xb mo
MomrHocTH. [Ipr 3TOM B CHHYCHOM KaHaje Jiormdeckas «1» ompenemnsiercst 6e3 ommOOK MPH OTHOIIEHWH CUTHAI/IIYM
ot 0,1 mo 1000, T.e. B quana3zone 80 nb mo Hanpsokenuro wim 40 1b o MomHOCTH. B MTOre, B 000MX KaHamax MOJIEM
UMEeT MpeAeIbHYI0 TOMEXOYCTOWYNBOCTD B AMAIa30HEe OTHOLICHWH 10 MomHocTH curHain/myM 30 nb npu pabote B
KaHaJle CBSI3U C TIOMEXaMH THIa «OebliD» IIyM.

AHaim3 craTucTu4eckoii Moayasiuuu. CpaBHUM MOTEHIUAIbHBIE BO3MOXXHOCTH HOBOTO METO/a MOIYJISLIH
CUrHajla ¢ OTHOCHUTENBHOHN (ha30BOM MOIyIsIIMEH, Kak HauboJiee NepCIeKTHBHOM CPEAN N3BECTHBIX BUIOB MOAYJISIIHH.
KpurepusiMu cpaBHeHust OyAyT HOKazaTend, MpuMeHsemble B Teopun cBsizu [10]. TloreHunanbHas moMexoycToiuu-
BOCTb MOJIeMa CO CTaTUCTHYECKOW MOIYJSIMEH MOcie BRIYHCICHUH IOTydaeTcs MpeaeiabHON B KaHajle CBS3U C «Oe-
JBIM» IIYMOM, T.€. y MOZ€Ma HET OIIMOOK NpH MpuéMe JaHHBIX B JUANa30HE OTHOIIECHWH ITO MOIIHOCTH CHI'HAJ/IIyM
40 nb, maumnas ¢ orHomenus muHyc 10 nb (Tadmn. 3, 4). [loTeHnManbHAs TOMEX0YCTOWIHBOCTh MOJIEMa C M3BECTHON
Monymsuent 4 — ODT wmm, mo-gpyromy, QPSK (Quadrature Phase Shift Keying) 6onee mmskast [9, 13]. Ilpu otHOmIE-
HHUH 10 MOIIHOCTH curHa/mryM muHyc 10 nb BepostHOCTE ommbok y Mogema ¢ Moxyisinueii 4-ODT papHa enuHHIe
(cruomiHble OIIMOKM IIPU IpHUEME JAHHBIX), & HPU OTHOILIEHUH 110 MOIHOCTU 7 AB BeposATHOCTH omubok papHa 1072 u
JIMIIb TIOTOM TIPH OTHOIIEHUH 13715 OHa cTpeMuTCs K HyIlio u cocTasiser 10720,

CrekrpanbHast 3¢ ¢ekTuBHOCTh nU(poBbIX cucteM ¢ QPSK mo nanubiM pabotst [9] pasna 1,8 [6ut/c - T'u].
TeopeTndecku 11 MOJEMOB CO CTAaTHCTHUYECKOH Moayisiiuedl oHa coctaBuT 4 [6ut/c - '], ecnu BOCHOIb30BATHCS
¢dopmyioii [10]

p=R,/AF,, (26)

rae Ry =1000 — ckopocTh nepenayn HHGOPMAINH IPH IBOWYHOM KOIUpOBaHHH, OuT/C ; AF, — momoca gyactor MoxeMa
mpu V = 1000 I'm. C yueTom moJock nporryckanus mo HailkBucTy crekrpanbHas 3pQGeKTHBHOCTh MOJEMa CO CTaTH-
CTHYECKOH MOAYJISIMEI MOXKET YMEHBIIUThCS 10 3HaueHus 2,8-3,6 [out/c - ['u].

DHepreTuyeckyro 3pPpekTHBHOCTH UG poBsIX cucteM ¢ QPSK paccuntaem mo ¢popmyne [10] mpu oquHAKOBOM
BEPOSATHOCTH ONIHOOK B KaHaJE ¢ «OeIbIM» IIyMoM B monoce 1 I’y

B=R,/AF h? = p/h? 27)

e h? — oTHoLIeHKe 10 MOIHOCTH cUrHan/myM. Eciu BepoaTHOCTh omubky, papHyto 107, ycioBHO NpUHATE 32 HOIb,
to s cuctem ¢ QPSK mpu Ry = 1000 6ut/c sneprerndeckas 3¢gpdexruBHocTs coctaBut 0,14 6ut/nb, B To BpeMs kak
JUIE MOJIEMOB CO CTATHCTHYECKOW Momyssiueil oHa oyner 1,4 6ur/ab, T.e. oHa NpUONMKAETCS K Mpeey, PABHOMY
1/ In2 =1,44 [10]. [oaBoxas utor aHanu3y 3GpHEKTHBHOCTH CTATHCTHYECKON MOIYJSIIIUK, BHIUM, YTO 3TOT BHUI MOJY-
JISIIIAY 10 BCEM TIOKA3aTeNsiM MPUOIIIKACTCS K IPEIEIbHBIM TEOPETHYECKUM 3HAUEHHAM 3()(DEKTUBHOCTH CHCTEM, U3-
BECTHBIM B JIUTEPATYpE.

3akiaouenue

HoBblit MeTO MOAYJSIMK C YCIOBHBIM HAa3BAHUEM «CTATHCTHYECKAs MOIYJIIHSY MPEICTABICH OMHCAHUCM
JIByX CIOCOOOB M3 MHOECTBA BO3MOKHBIX BAPHAHTOB €ro peann3anuu. [[oMexoyCTOHYUBOCTh 3THUX JBYX CIIOCOOOB
MOIYJISII[MM U3Yy4YeHa, MepBasi 4aCTh MaTepuaia OmyOIMKOBaHA paHee, a BTOpas 4acTh MPEICTaBiICHA 3/1eCh. [lomMexo-
YCTOHYMBOCTH MOJYYHIACH MPEICIbHAS B TOM CMBICTIC, YTO B KaHAJIC CBA3U C «OEJIbIMY IIIyMOM OIIHOKHU MpH mepeaayue
nHpopmanuu oTcyrcTBYIOT. CrieKTpalibHasi U dHepreTruyeckas 3pPpeKTHBHOCTh CTATHCTHYECKOW MOJIYIISIIUU OL[CHEHA C
MOMOIIBI0 KPUTEPUEB, IPUHATHIX B TEOPUH CBsi3u. OHU MONYYHIIHCH TpeeibHbIe. B 11e710M, BCe moKa3arelin CTaTUCTH-
YEeCKOW MOAYIISIIIMK CTPEMSITCS K MPEICIbHBIM 3HAYEHHUSIM, YTO [OJITBEPIKAACT e€ MePCIEKTHBHOCTb.
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INTERFERENCE IMMUNITY AND EFFICIENCY OF A NEW METHOD OF MODULATION

Yu.M. Veshkurtsev, Doctor of Technical Sciences, Professor, Corresponding Member
of A.M. Prokhorov Academy of Engineering Sciences, Dean of the Faculty of Telecommunications
Institute of Radio Electronics, Service and Diagnostics (Omsk), Russia

Abstract. When developing digital data communication system, the whole scientific potential of radio engineer-
ing and communication theory is used in order to limit the interference immunity and system efficiency. Historically, the
methods of modulation of amplitude, phase, frequency of a deterministic signal, suggested more than a century ago and
many times modernized, are used. However, the goal to achieve the limit values of the effectiveness of communication
systems remains unrealized. Probably, the old postulates and scientific propositions do not allow this. We suggest a
new approach to modulation, namely, the replacement of deterministic oscillations by a quasideterministic signal with
probabilistic characteristics. In addition, it is suggested to modulate the characteristic function of the signal, which, by
analogy with the cosmonautics, serves as a “armour” for the signal. A new method for modulation a quasideterministic
signal is analyzed in detail. The results of the analysis show that with its help it is possible to reach the limit values of
interference immunity, spectral and energy efficiency of digital systems.

Keywords: modulation method, interference immunity, efficiency, system evaluation criterion.
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MOBBINIEHAE HECYIIEA CIOCOBHOCTH IJIMTHBIX
MOHOJIMTHBIX KEJIE3OBETOHHbBIX ®YHJIAMEHTOB

Kymadexkni3bl Torranai, MarucTpasr
Ke3pmopauuckuii ['ocynapctBenssiii Y HuBepcureT uMeHu KopkeiT Ata, Kasaxctan

Annomayun. B cmamve paccmampugaemcst Ho8blil cnocod nogvluenust Hecywjeti CHOCOOHOCMU NAUTNHBIX MO-
HOJNUMHDBIX JHCENE300EMOHHBIX (YYHOAMEHMO8 NPU PEKOHCMPYKYUU U CHpOoUmenscmee 30anutl u coopyicenutl. Llenvro
PEKOHCMPYKYUU 1100020 CIMPOUMEeNbHO20 00beKma ABNAEMCA KA4eCmeeHHoe U KOTUYeCmeeHHoe YayuuleHue e2o mexHu-
YecKux xapaxmepucmuk. PekoHcmpyKyus Hcunvix, 00ujeCmeenHbiX i nPoMbIULIEHHbIX 30aHULL MAKAHCE NPOUIBOOUMCSL
01 YCMPAHeHUs UX Qu3uU4ecKo20 U MOPAIbHO20 USHOCA U CONPOBOXCOACMCS YCULEHUEM U 3AMEHOU OMOEeTbHbIX KOH-
CMpYKYutl 160 UMEHeHUeM pasmepos 30aHUll Nymem ux HaOCMpPOUKY Uil RPUCMPOUKLL.

Knroueevie cnoea: mononummsle sncene3o00emonnvie hyHOAMeHMbl, 8UCAUUE C8AU, NAUMHbIE YHOAMEHMbL, De-
KOHCMPYKYUS.

[Ipu HancTpoiike 37aHUN BEC HAJICTPAaMBAE€MbIX HECYIIUX M OIPaKJAOLIMX KOHCTPYKLMM CO3JaeT JOMOJIHHU-
TEJIHYIO Harpy3Kky K paHee JAeHCTBOBAaBIIEH MMOCTOSHHOW Harpy3ke Ha GyHaaMeHTHL. B psne ciydaeB HOBasi Harpyska
npesblaer cymecrropaninyo Ha 30-50 %. Kpome Toro, BMecTe ¢ pocTOM MOCTOSHHBIX HAarpy3oK Ha (pyHIaMEHTHI
PEKOHCTPYHPYEMOTO 3/1aHHsI OOBIYHO YBEJIIMUMBAIOTCS U BPEMEHHbBIC JJIMTEIBLHO ACHCTBYIOIUE, a TaKXe KPaTKOBpe-
MCHHBIC Harpy3ku. Bce 3To BEI3bIBaeT HEOOXOANMOCTD MOBBIMICHUS HECYIIEH CITOCOOHOCTH (h)YHAAMEHTOB PEKOHCTPY-
HPYEMBIX 30aHUI U COOPYKEHUI.

BrInonHeHne HaMEYEHHBIX PEKOHCTPYKLMEH LENEH 9acTO JOCTUTAeTCS HCIOIb30BAHHEM HOBBIX CTPOUTEIb-
HBIX KOHCTPYKTHUBHBIX PEIICHUI U CIOCOOOB CTPOUTENBCTBA, 00IaJAONINX OOIBIINMHI TEXHHYECKUMH BO3MOXKHOCTAMHU
IO CPAaBHEHHUIO C paHee MCIOJb30BaBIIUMUCA. OJHIM U3 TAKUX HOBBIX TEXHHUYECKUX PEIICHHUH SBISETCS KOHCTPYKLUS
IUINTHOTO JKeJIE300€TOHHOTO MOHOJMTHOTO (pyHIaMeHTa MOBBILICHHON Hecymel crocodHocTu. [IpenMymecTBo Hecy-
el CrocoOHOCTH TaHHOTO (PyHIaMeHTa CTAHOBUTCS OYEBUIHBIM IIPH CPABHEHHH €r0 ¢ KOHCTPYKTUBHBIMH PEICHUS-
MU MOHOJIUTHBIX IUTUTHBIX U CBallHO-IUIMTHBIX ()YHIAMEHTOB, LIMPOKO MPUMEHSIEMBIX B CTPOUTEIBCTBE B HACTOSILEE
BpeMsL.

B npakTHke cTpOMTENLCTBA YacTO HCIIOJIB3YIOTCSI MOHOJHUTHBIE XKeJIe300€TOHHbBIE (hYyHAaMEHThl HErJIyOOKOTro
3aJI0’KEHHS, BBITIOJIHEHHBIE B BHJIE PEOPUCTBIX IUIUT, JIEKALIUX MO0 HETTOCPEICTBEHHO Ha MOBEPXHOCTH CILIAHUPOBAH-
HOTO T'PYHTOBOTO OCHOBaHHs, JMOO 3ariyOJIeHHBIX B TPYHTOBOE OCHOBaHHME Ha TONIIMHY ILIUTHL. Hecymas cnoco6-
HOCTh TaKMX IUTUT B OCHOBHOM o0ecredynBaeTcs: OOIbIION IUIONIAbI0 X ONMHMPAHUS Ha TPYHT. DTO MO3BOJISET PaBHO-
MEpHO paclpee]UTh 3HAYUTEIILHYI0O HArpy3Ky OT BBIIIEJEKAIIUX YacTeH 37aHusl HAa TPYHTOBOE OCHOBaHHE 0e3 mpe-
BBIIICHUS] KPUTHYECKUX 3HAUCHHUH 10 HECyIe CIOCOOHOCTH IpyHTa M MCHOJIb30BaTh MO CTPOUTENHCTBO IUIOIIAAKA C
TPYHTOBBIMH OCHOBAHUSIMH, CIO)KEHHBIMU M3 ClIa0bIX rpyHTOB. OCHOBHBIM HEJOCTATKOM (D)yHAaMEHTOB TakOro THIA
SIBIISIETCST HEOOXO0IMMOCTE M3TOTOBJIEHUS (DYHIAMEHTHBIX IUIUT OOJBIION IUIOMIAAH, YTO HE BCET/Ia BO3MOJKHO B yCIIO-
BUAX IUIOTHOM 3aCTPOMKU WJIU 110 APYTUM IPUYUHAM.

B HEKOTOpBIX CHUTyaIMsIX BO3HHKAET HEOOXOJUMOCTH NEpeadl MOBBIIICHHBIX BEPTHKAIBHBIX CTPOUTEIHHBIX
M 9KCIUTyaTallMOHHBIX HAarpy30K Ha IPYHTOBOE OCHOBAHHME IIPU OrPaHUYECHHOW IUIOIIAAM IUITMTHOrO (yHaamenra. B
9THX CIy4asx MOBBIIICHHWE HECYIIeH CIIOCOOHOCTH (yHIAMEHTHOMN IUTUTHI JOCTUTAETCS HCIOIh30BAaHUEM B KOHCTPYK-
M (pyHAaMeHTa cBail, TpeOyeMoe KOJMYECTBO U pa3Mephl KOTOPBIX ONPEENsIOTCsl pacueTHbIM mmyTeM. [Tpu BbInonHe-
HUH TaKOTO IUIMTHOTO (yHJaMEHTa C ONMHMpaHMEM Ha CBaW €ro oOmas Hecymias CIOCOOHOCTh OyneT CKIIaAbIBaThCS U3
Hecymed crnocoOHOCTH (yHIAaMEHTHOW IUIMTBI M Hecyled CIIOCOOHOCTH CBal, BOCHPHHHMMAONINX BEPTHUKAILHYIO
Harpy3Ky CoBMecTHO ¢ muroi. O0mas Hecymas CriocoOHOCTh cBail pyHIaMeHTa Oy/eT B OCHOBHOM 3aBHCETh OT CyM-
MapHOH IJIOIIAaJX X OCHOBAHWH, ONMUPAIOIIMXCS HA FPYHT, U BEIMYMHBI CHUIIBI TPEHHS IPYHTA, KOHTAKTUPYIOILETO C
OOKOBOI NMOBEPXHOCTHIO cBail. Crie10BaTENbHO, MOBBIICHNE HECyIIel CIOCOOHOCTH TaKoTo (yHIaMEHTa IPH OTPaHU-
YEHHBIX pa3Mepax ero IUINTHI MOXKET ObITh JOCTUTHYTO ITyTE€M yBEIMYEHHs OOIIEro KOJMYecTBa CBAi, a TakKe yBeIH-
YEHHEM Pa3sMEpPOB UX MONEPEUHBIX CEYEHUI MM AIMHBI CTBOJIOB. DTO YTBEPXKICHHE CIIPABEUIMBO I BUCAYMX CBal,
KOTOpPBIE LEIMKOM pa3MemaloTcsl B TOJNIIE c¢Iaboro IpyHTa W HE OMMPAIOTCS CBOMM HIDKHMM KOHIIOM Ha NPOYHEIE
rpyHTEL. OTHAKO Ha MPAaKTHKE HE BCETIa MMEETCS BO3MOYKHOCTH IOBBIIIATH HECYIIYIO CIIOCOOHOCTh IUTUTHBIX (yHAA-
MEHTOB 3a CUET YBEJIMYEHHUS KOJIMUYECTBA U Pa3MEPOB pa3MeLIacMblIX 110 HUMU CBak.

Hccnenys BnusiHEE Ha HECYIIYIO CTIOCOOHOCTH BUCSYEH CBAaW CHIIBI COTPOTHBIICHHUS C)KMMAEMOT0 TPYHTA IO
ee HIDKHUM KOHIIOM M CHJIBI TPEHHS IPYHTa 110 OOKOBOW IMOBEPXHOCTH CBaM, OTMEUYaeM, 4T0 3(PPEeKTUBHOCTH MOBHIIIIE-
HUS HECYIIEeH CIIOCOOHOCTH CBaM 3a CYET YBEJIMYEHUS IUIOIIAIN TIONEPETHOT0 CEUEHHS €€ CTBOJIA TOpa3ao0 BHIIIE, YEM
OT YBEJIMYEHUS IUIOMAIH ee OOKOBOI ITOBEPXHOCTH. JTO 03HAYAET, YTO MPU OJJMHAKOBOM O0BEME CTBOJIOB CBaii Hecy-
I1asi CIOCOOHOCTh KOPOTKON BUCSYEH CBaK ¢ MAJIOH IUIOMIA/IbI0 OOKOBOM IMMOBEPXHOCTH, HO C OOJIBIION ILIONIAIbI0 TIO-
MIEPEeYHOr0 CEYEeHUsI CTBOJIA, T.€. C OOJBIIOHN IIIOMIAAbI0 TIOBEPXHOCTH ONMPAHUS HA TPYHT, OyIeT 3HAUNTEIHHO BBHIILIE,

© XKymabexkb3bl Tonranait / Zhumabekkyzy Tolganay, 2019
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4eM y IITUMHHOMEPHOW CBar ¢ OOJBIION TUIOIIA 60 OOKOBOM MOBEPXHOCTH, HO C MaJIOW IUIOMIAbIO IMOTICPEIHOTO ceUe-
HUS CTBOJA. JlaHHAs 3aKOHOMEPHOCTH ObLiIa NCIOIB30BaHa MPH pa3padOTKe HOBOTO KOHCTPYKTHBHOTO PEIICHUS TUIHT-
HO-CBaifHOTO ()yHIaMeHTa MOBHIICHHOMN HECYIIeH CIIOCOOHOCTH.

[IpemmaraeMmoe HOBOe KOHCTPYKTHBHOE PEIICHNE IDIMTHO-CBAITHOTO (DyHIAMEHTa BKIIFOYaeT MOHOJIUTHYIO JKe-
71e300eTOHHYI0 (YHIAMEHTHYIO TUINTY, M3TOTOBJICHHYIO HA IPEABAPUTEIRHO YIUIOTHEHHOM I'PYHTOBOM OCHOBAaHHH, M
OypoHaOMBHBIE CBaM C CEPACYHUKAMHU M3 METAITIMYECKUX TOJICTOCTEHHBIX TPYO.

3aknrouenue. PEKOHCTPYKIMS CYHIECTBYIOIUX 3JaHUN U COOPYXKEHUH, KaK MPaBUIIO, IPUBOAUT K ITOCTOSTHHOM
U BpEMEHHOH Harpy3ke Ha (yHaameHT. Mcrmonbp3oBaHue BBICOKOI HecyIel crmocoOHOCTH oOecrieunBaeT BO3MOKHOCTb
NepeCTPOMKH ¥ MOJIEPHU3AIIMY HOBBIX 31aHHH M COOPYKEHUH Ha 0a3e 3arpy3KH ¢ IMOBBIIL€HHOM Harpy3Kou.

CIIMCOK JINTEPATYPBI
1. Torman, H.3. UucrneHHbIC HCCICIOBaHWs [JIsl pacyeTa CONPOTUBICHHI cBail B CBaiHO-IUIUTHOM (yHIameHte /[
H.3. I'otman // U3Bectust BY30B. — CrpontensctBo. — 2003. — Ne3.

Mamepuan nocmynun ¢ pedakyuro 19.02.19.

INCREASE OF THE CARRYING FORCE OF THE RAFT
MONOLITHIC REINFORCED CONCRETE FOUNDATION

Zhumabekkyzy Tolganay, Master Student
Korkyt Ata Kyzylorda State University, Kazakhstan

Abstract. The article discusses a hew way to increase the carrying force of the raft monolithic reinforced con-
crete foundations in the reconstruction and construction of buildings and modules. The purpose of the reconstruction of
any construction object is a qualitative and quantitative improvement of its technical characteristics. Reconstruction of
residential, public and industrial buildings is also carried out to eliminate their physical and moral deterioration and is
accompanied by strengthening or replacing individual modules or changing the size of buildings through their addition
or additional building.

Keywords. monolithic reinforced concrete foundations, hanging piles, raft foundations, reconstruction.

18



ISSN 2308-4804. Science and world. 2019. Ne 3 (67). Vol. II.

YK 667.657.4
TOHKOCJOMHAS OTHE3AIIIUTA METAJLVIOKOHCTPYKIUIA

A.B. Maprteinos?, B.B. I'pexos?
Lacniupanr, 2 nHxeHep-HUCCIIEN0BATENb
! JTonckoii F'ocynapcreennslii Texundeckuit yausepcuret (Poctos-na-Jlony),

21OxubIii Denepanbublil yausepeuter, HUU Qusuueckoii u opranudeckoii xumun (Poctos-na-Jlony), Poccus

Annomayun. B cmamve onucanvl 0cobeHHOCMU MOHKOCIOUHOU OZHE3AUUMbL, KPAMKO NOKA3AH MEXAHUZM
Ppabomol 02He3AUWUMHBIX KPACOK KAK Cheyuduueckux mpanc@opmupyemsix NOKpbImMull U 0COOEHHOCMU NOBEOeHUs UX 8
pazuvie MomeHmul pabomul nokpvimus. OOOCHO8bI8AEMCA NEPCheKMUBA NPUMEHEHUs INOHKOCIOUHOU 02He3aumaol O
COBPEMEHHbIX MEMALIOKOHCMPYKYUL U CIABUMCS 80NPOC 0 00PAOOMKe CYUecmayIouWux CManoapmos 01 npueeoenus
UxX 8 coomseemcmsue ¢ COBPEMEHHbIMU U NePCNeKMUBHBIMU CIMPOUMETbHLIMU MAMePUAIaMU.

Knroueevie cnoea. monkociolunas ocHe3auwuma, MemaniiloKOHCMPYKYUs, CIpoumenbcmaso.

K cTpouTenbHbIM KOHCTPYKIMSAM, KOTOPBIE C HEJJABHETO BPEMEHH CTaJId OCOOCHHO IIUPOKO MPUMEHSTHCS, OT-
HOCSITCSL KOHCTPYKIIMM Ha OCHOBE THYTHIX MeTayutonpoduieid u npokara. KoHe4HO, «aXypHbIe» KOHCTPYKIUHU U3 Me-
TAJUIONPOKATA JUIA MIEPEKPHITHI LIEXOB M CKJIAJIOB IPUMEHsUTHCH elié B 19 B., HO pacnpocTpaHeHHe Kak OCHOBHbBIE He-
CylIye KOHCTPYKIMU OHU MOJIYYHIIU JIMIIb B MOCIeHNE NecaTrieTusi. O4eBUIHBIME MPEUMYILECTBAMH, 110 CPABHEHUIO
C KeJIe300eTOHOM, SIBIISIOTCS Malblii BEC, YIPYrocTh, MPOCTOTa MOHTa)Ka, HECIOKHBIH PEMOHT M JIOJITOBEYHOCTH: B
MHpE U B HAIlIeHl CTpaHe MMEETCsI MHOTO TPOU3BOJCTBEHHBIX 3[JaHUH, IIOCTPOCHHBIX B KOHIE 19-T0 - Havasre 20-ro B.,
CO CTaJIbHBIMHU MEPEKPHITHSIMA U3 TOHKUX NMPOQHIICH, KOTOPhIE COXPaHAIOT PabOTOCTIOCOOHOCTD M CETOIHS, Ooee YeM
gyepe3 100 ner. [Ipu 3TOM HY>XHO NMPUHATH BO BHUMaHHE OTHOCHTEIHLHO HU3KOE KauyeCTBO CTAIBHOTO MpPOKATa, IPOM3-
Boxumoro 70-100 sreT Ha3az, MO CPaBHEHHIO C COBPEMEHHBIMH CTAJISIMH.

C y4€ToM OTpOMHOTO OIIBITa, TTOJYYEHHOTO NMPU KCIUTyaTally 34aHUHA U coopykeHnH, B 20 BeKe MOsIBUIIOCH
Ba)XKHOE TpeOOBaHME — O0ECIEeYMBAaTh OTUHECTOMKOCTh KOHCTPYKIMH, TaKk KakK CTajlb HE TepsAeT HMPOYHOCTH JIHIIb 0
+500 °C, a npu panpHe#IeM pocTe TeMIepaTypbl MOTYT HAUMHATBHCS CTPYKTYPHBIE U3MEHEHHs, Beaylye K aedopma-
LUSIM U JJaXKe K NPOTrH0aHuI0 U OOPYLIEHUIO KOHCTPYKIMA. TakuM 00pa3oM, BayKHEHIIMM HallpaBJiIeHUEM SIBJISETCS Or-
He3al[UTa TOHKOCTEHHBIX CTAJBHBIX HECYIINX KOHCTPYKIMH, MEPCHEKTHBHONW Pa3HOBUAHOCTBHIO KOTOPOH SBIISIFOTCS
BCITy4YHBaroIuecs (MHTYMECLIEHTHbIE) KPACKH.

OrHe3anuTHbIe KPaCKK COYETAIOT B ce0e CBOMCTBA OOBIYHBIX KPACOK U CIIEIMANIbHBIE CBOWCTBA, KOTOPbIE PO-
SIBJISIFOTCSL TIPU BBICOKMX TEMIIEpaTypax — IPH BO3ICHCTBUM IIAMEHH; OCOOCHHOCTh TAKHX KPAaCOK COCTOMT B KOHBEp-
CHH KPAacKH, IO/ ICHCTBUEM BBICOKMX TEMIIEPaTyp, B 3HAUUTEIHGHO YBEJIMUCHHBIH CIOH Tak Ha3bIBAEMOTO IIEHOKOKCA,
HMEIOIINH HU3KYIO TEIUIONPOBOIHOCTh. BelrydeHHbI ¢i10ii sIBIsIeTCs TEINION30JSITOPOM M NTPEAO0XPAHIET KOHCTPYKINHT
OT IPSIMOTO BO3AEHCTBUS *apa. Takue Kpackw, 4TOObI OTBEYATh OOJIBIIOMY KOMIUIEKCY TpeOOBaHMUH, JOIKHBI HMETh
XOpomIo cOaJaHCHPOBAaHHBIA cocTaB. MexaHH3M 00pa30BaHMsS IEHOKOKCA M CXeMa B3aMMOJCHCTBHS COCTABIISIOIINX
€ro KOMIIOHEHTOB Ha CerojHs xoporo u3ydeHsl [5; 8, c. 123-126]. Mimeercst u ycTosBIIasCs TSPMHHOJOTHS, XOTS Yy
HEKOTOPBIX aBTOPOB MHTEPECHBI OPUTHHAIBHBIE ONPEEIICHNs, HAallpuMep, Ha3BaHHe TIEHO00Pa3yoINX areHTOB COCTa-
Ba, KaK «BBIIYyBAMOIINX areHToB» [8, c. 123-126]. B Takux cocraBax BaXXHYIO POJib, KPOME HAMOIHHUTEICH, HTPaeT CBSI-
3yromee. OHO TOIDKHO oOecreunBaTh INIACTHYHOCTD U ONPEAEIEHHYIO TeKy4ecTh 0 Hayajla MUPOoIu3a U TOPEeHHs, 4To-
Obl ycrieTh cOpPMUPOBATH HaYANIbHYIO NeHy. COBpEMEHHbIE HCCIEJOBAHHS KAcalOTCsl, Yalle BCEro, akpUJIOBBIX U CTH-
POJI-aKPUIIOBBIX CBSIBYIOMIMX [7], XOTS CEroHsI MOSBHINCH KPACKH Ha SMOKCHIHBIX, CHIHKOHOBBIX U IPYTUX CBA3YIO-
mux. Kpome caMux coCTaBoB, COBEPIIEHCTBYIOTCS OTHE3ALIUTHBIE JOOABKH B XOPOIIO U3BECTHBIE CTPOUTENbHBIE MaTe-
pHanbl — HanpuMep, B 0eToHbl. MIHTepecHB! B KauecTBE TEIUIOM3OJMPYIOMIMX U )KapOCTOWKMX JJ00ABOK IOPHUCTHIC 3a-
TIOJTHUTEIH BYJIKAaHMYECKOTO MPOUCXOKICHHS JJIs OTHE3AIUTHBIX 00Ma30K M )KapocToikux O0etoHoB [6]. Takue cocra-
BBl 4aCTO HAHOCATCS C NPUMEHEHHEM apMHPYIOIIEH CeTKH, YTO YCIOXKHSIET TEXHOJOTHIO, HO TE )K€ HATIOJHHUTENHN MPH
COOTBETCTBYIOILEH NOATOTOBKE (TOHKOM MOMOJIE M (hPaKIMOHUPOBAHUH) MOTYT OBITh IIPUMEHEHBI B COCTaBaX JJIsl TOH-
KOCJIOIHO orHe3amuThl. boee 10 ner Ha3am HAa POCCHUIICKOM PBIHKE MOSBHIIOCH MHOTO COCTaBOB, M3TOTOBUTENN KOTO-
PBIX 3asIBJISUIA O BBICOKHX IoKa3aTensix [4]. CeroaHs 3aMeTeH HOBBIN Ka4yeCTBEHHBIH YPOBEHb J1A00OPATOPHBIX HCCIEI0-
BaHMii, B TOM YHCJIE C MCTIOIB30BAHMEM DIIEKTPOHHOM MUKPOCKONHH [7] ¥ HOBBIC TEH/ICHIIUH B pa3pabOTKe MATEPHAIIOB C
HCIIONTb30BaHUEM T00ABOK, M3MEJBUEHHBIX JI0 HaHO-ypoBH:A. B [9], Hampumep, MccnemayeTcs MoBeeHHEe OrHE3AIUTHBIX
COCTaBOB C HaHO-/100aBKaMU KpeMHe3éMa. IHTepecHbI 1 MHHOBALMOHHBIE TTOKA3aTeNId Ka4eCTBa BCIIYUEHHOTO CJIOSL: MPH-
BOJUTCS TOKa3arelsib 3)(GEKTUBHON TEIUIONPOBOJHOCTH, PaBHBIH OTHOLICHHIO TEIUIONPOBOJHOCTH BCIIYYEHHOTO CJIOS K
ero TomuHe. J{Js HOCTpOoeHH s 3aBUCHUMOCTEH 3Ta BEIMYMHA MPEAJIaraeTcsi Kak (DyHKIHs OT TeMIeparypbl (Hanpumep, ot
+200 ° no +1000 °C). Bo MHOTHX CTaThsIX M PEKJIaMHBIX MaTepualiax Jils KaueCTBEHHOM OIIEHKH BCITYYHBAIOIIUXCS Kpa-
COK OOJIBIION aKLUEHT CTABUTCS HA BENMYHMHY BCITYYHBAHMs, COBEPLICHHO 0e3 y4éTa TeronpoBoJHocTH. B 0630pe [8, c.
127-128] rosopwurtcs, yto nocie psiaa uccienoBanuid, yaéusie BM® CILIA npuiuii K BHIBOLY, YTO 3HAYUTEIEHOE PaCILi-
peHue (TIeHOKOKca) He 00s3aTeIbHO U MOXKET OBITh JlaXke HeXeJaTeJIbHBIM, OCOOCHHO €CJIM IIEHOKOKC OY€Hb XPYIIOK.

© Maprsiaos A.B., I'pexos B.B. / Martynov A.V., Grekov V.V, 2019
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MexaHudeckas IPOYHOCTh IIEHOKOKCA ObLIa MCCIICI0BAHA B TOPAYHMX U XOJIOAHBIX YCIOBHUSX C UCIIOIb30BAHUEM CIEIIH-
aJIbHOTO NIEHETPOMETpa M APYTUX METOJOB. B HacTosiee BpeMs psiioM aBTOPOB PACCMOTPEHBI Pa3IMYHBIC THIIBI 10-
KPBITHH U METaJUIOKOHCTPYKIUH, IPUIEM JIENAlOTCs BBIBOJBI O HAMOOIBIIECH NEPCIIEKTHBHOCTH UMEHHO BCITy4YHBa-
IOIINXCS TOHKOCJIOWHBIX TOKPHITH. Ha 0OCHOBE COOCTBEHHOTO OIBITA M HAOMIOAEHNUH, a TaKKe JINTEPATYPHBIX JaHHBIX
[3], mpenmyrecTBa TOHKOCTIOMHOM OrHE3AIUTHI 3aKIFOYAIOTCS B TOM, YTO OHA B HOPMAJIBHOM COCTOSHUH MPECTaBIIS-
eT co00il 00BIYHOE JITAKOKPACOYHOE MOKPHITHE TOJIIUHOM B Ipeaenax 1 MM, HO IpH Noape npespataercst (TpaHcgop-
MUpYETCs) B TIOPUCTHIN TEIION30JSIMOHHBIA CIIOW TommuHoi 25-50 MM 1 naxke Oosee, IpaBna, ¢ pealbHBIM CPOKOM
KM3HU B IJIaMeHH He Oojee 45 MuH. — 2 yac. MOXHO cZenaTh BBIBOJ 00 9KOHOMHYECKHX M TEXHOJOTHYECKHX IIpe-
HMYIIECTBAaX HAIBLICHUS BCIyYMBAIOIIMMUCS KpackaMu. Kak moau€pkuBalOT MHOTHE aBTOPBI, B OTJIMYHME OT APYTHX
MaTepHaioB, BCIyYUBAIOIINECS TOHKOCIONHBIE MOKPBITUS UMEIOT Majblil BeC M MPAaKTHUECKU HE OKa3bIBAIOT JOMOIHU-
TeNbHOW HArpy3KH Ha Hecylnue KoHcTpykiwd [1]. BemyumBaroniecst Kpacku Ha 3amajHbIX PHIHKAX HMEIOT YCTOWYH-
BYIO TEHJICHIIMIO POCTa IIPOM3BOICTBA M MpuMeHeHus [8, ¢. 122]. HecMoTpst Ha OueBHAHBIC IPEUMYIIECTBA H BO3MOK-
HOCTH COBPEMEHHBIX OIHE3aIIUTHBIX KPACOK, 00ECIEUNBAIONINX TOHKOCIOHHYIO OTHE3AIINTY, CYIECTBYIOT HOPMATHB-
Hble orpanudeHus, qaaabie B CI12.131.30-2012 B . 5.4.2 u 5.4.3: ans npuBeAEHHON TONIIIHBI METaJlla, paBHON MITH
MeHbIIeH 5,8 MM, HCTIONB30BaTh TOHKOCTIOHHYIO OTHE3AIIUTY HENb3s. [IpH 3TOM yXe ceroqHs MOKHO CO34aTh BCITyYH-
BaIOIIHECS KPACKH, 00ECTIeUnBAIOIIIE MOBBIIICHHYI0 KPaTHOCTh KOKCA M FapaHTHPYIOMINE OTHE3AINUTy KOHCTPYKIMH
13 OTHOCHUTEIHHO TOHKOTO METAJUIONPOKATa, IPH HAHECEHNH TOHKUM CIIOEM.

Yem 3710 BbIroAHO? OTHOCUTENBHO TOHKHUE, NETKUE U ICTETUYHO BBINIAAIINE METAIUIOKOHCTPYKIUH TIPU BEI-
MIOJTHEHHUHU TeX BHUJIOB OTHE3AIIUTHI, KOTOPhIE cpa3y HAHOCITCSA TOJCTBIMM CIOSIMH (KOHCTPYKTHBHAsI OTHE3aIluTa, 00-
Ma3KH, 00EPTHIBAHUE JINCTOBBIMHU U PYJIOHHBIMH OTHECTOMKHMH MaTepuallaMH), NOIYy4YaloT AOTMOJHHUTENbHYIO Harpys3-
KY, 3HaYUTEIbHO IMOBHIMNACTCS TPYAOEMKOCTh HAaHECEHUs, UMeeTcsl OOJBIION pacxo]] MaTepUalioB, a KOHCTPYKIIUH, BO
MHOTHX CIy4asx, TEpSAIOT 3CTETUYHOCTb. TOHKOCNOIHAs K€ 3alllUTa NPUHIMINAIBHO HE M3MEHSET rabapuToB Jake
TOHKHX 3JIEMEHTOB, BBITJISIIUT KaK OOBIYHOE JTAKOKPACOYHOE MOKPHITHE U BECbMa SKOHOMHYHA NpH HaHeceHuH. [IpuH-
[UNUAIFHOE OTJIMYNE OTHE3AIMNTHBIX KPACOK OT APYTHUX MaTEpPHAIOB 3aKII0YAaETCS B TOM, YTO 3TO — TpaHCc(HOpMHUpYe-
MBI MaTepHalbl, €CIM OHM HAHOCATCS TOHKHMH CJIOSIMH M B HOPMAJIBHBIX YCIOBHAX pabOTaroOT, KaK JJAKOKPacOYHOE
MIOKPBITHE, TO TIPH OTHEBOM (TEIIOBOM) BO3/EHCTBIM OHHM IIPEBPAINAIOTCSA B 00BEMHOE MOPHCTOE TEIUIOM30IIIMOHHOE
XKaAPOCTOMKOE MOKPHITHE.

Koneunoii paboueii (asoit oraezamuTHON Kpacku B ciydae UC sBIsieTcss COBEPIIEHHO MHOW MaTepuai — Iie-
HOKOKC. B [2] moka3aHo, 4TO TONIIMHA MEHOKOKCA 3aBUCUT OT TOJIIIHHBI HAYAIBHOTO CIIOS KPACKH, HO clieayeT moba-
BUTb, YTO M OT COCTaBa KPacKH M, KaK ObLIO 3aMeueHO aBTOPaMH, OT TEXHOJIOTHH MOJIOTOBKH KPacKH Ha CTPOUTEIILHOM
oObekTe. [IeHOKOKC SIBIIsieTCSl CHEUU(PUIHBIM TEIION30JIIMOHHBIM MaTepHalioM, «aBTOMATHYECKH» 00pa3yrouIuMcs B
MpoIlecce OTHEBOrO HAarpeBa W UMEET CBOM, OUCHb BaXKHBIN JJIsI 00CCIICUCHHS OTHE3aIMThI, KOMIUIEKC CBOMCTB. Takue
CBOIMCTBa NIpONHUCAHBl B HOPMATHUBHOM JOKYMEHTALMU AJIS Pa3IMYHBIX TOTOBBIX TEIUIOM3OJIIIMOHHBIX OTHECTOMKMX
MarepuaiioB. TpeOoBaHus K OrHe3alMTHBIM MatepuaiaM chopmynrpoBanbl B 'OCT P 53295 «CpencrBa orHe3anurhb
JUISl CTAJIBHBIX KOHCTpYKIMH. OOmmue tpeboBaHus. MeToa ompeaeneHus OrHe3aluTHONW 3()(heKTHBHOCTHY, a TpeboBa-
HuUsl K JakokpacouHbiM Marepuanam — B ['OCT P 52491 «Marepuanbl JJakOKpacOoyHble, IPUMEHSIEMbIE B CTPOUTENb-
ctBe. O6mue TY», HO IPH 3TOM €MHOTO JIOKYMEHTa C TPeOOBaHMSIMH K OTHE3AIIUTHBIM KPackaM, C BKIIOUCHHEM Tpe-
OOBaHMI K KaYECTBY NIEHOKOKCA, HET.

T'oBOpst 0 BCITy4MBAIOIIMXCS KPAackax, CIEAYeT JIOMOTHUTEIbHO OCTAHOBUTHCS HAa MX OCOOCHHOCTSX, KOTOPBIC
HE HOPMHUPYIOTCS CTAaHAAPTAMM:

1. HeT 0JHO3HAYHBIX METOJUK OMPEACICHUS W HOPMUPOBAHMS MOTEPh IPH HaHECEHHH (OCOOEHHO BBICOKO-
MIPOU3BOIUTEIHHBIM METOJIOM PACIBIICHHUS) B 3aBUCUMOCTH OT CJIOHOCTH M TOCTYITHOCTH METaNIOKOHCTPYKIIUH;

2. Juis oOecrieyeHus KauecTBa MOKPBITUS 0CJIe HAHECEHHS TPU 3HAYNTEJbHBIX OTPHULATEIBHBIX TEMIIEpaTy-
pax (0 BO3MOKHOCTH 4ero TOBOPAT HEKOTOPBIE MPOM3BOIUTEIHN KPAacOK) MOTYT HOTPeOOBaTHCSI MEPOTIPHUSITHSA, HE BCe-
I'7la IPOTIMCaHHbIe B HOPMAaTUBHOM TOKYMEHTALNHY,

3. He HOPMHPYIOTCS CBOMCTBA KpacKH, oOeclieunBaroniie HOPMaIbHYI0 paboTy HAacoca BBICOKOTO JIABICHHS
PacIbUINTEIBHOTO arperata u ONpeenéHHbIN yron GopmupoBanus (akesa Ha BBIXOJE U3 (OPCYHKH CTaHAAPTHU30BaH-
HBIX pa3MepoB (3TO BIMAET HAa CPOK CIY>KOBI HACOCHOTO arperata, 3HepronoTpedIeHne, MPOU3BOIUTEINLHOCTD, TOJIIH-
HY CJIOSL ¥ PacX0JI KPacKH);

4. He pa3paboTaH KOMIUIEKC YETKMX IOKa3aTesed, KOTOPHIMH MOXKHO B IU(PaxX OMHCATh MOHATHS «Kpacka
XOPOIIO HAHOCUTCSI KUCTBIO», «KpPacka XOPOLIO PAacHbUIIETCS HA MOPO3e», U T.1.;

5. HeT HOPMATHMBHBIX ITOKa3aTeJel KauecTBa MEHOKOKCa, KaK, HalpUMeEp, €ro MPOYHOCTb, aAre3ns K MOIOXK-
K€, OJJHOPOHOCTh M OTHOCHTENIBHBIH pa3Mep ra3oBhIX My3bIpei, CHOCOOHOCTD 030JIATHCS.

Jlis mydiiero moHWMAaHMS 3THX HE YYTEHHBIX CTaHIapTaMH TpeOOBaHHM clieayeT pa3odpaTb COCTOSHHE Kpac-
KH B Pa3HBIX YCIOBHUSIX PaOOTHI HOKPHITHSL.

OKCIITyaTalnio OTHE3ANUTHOM KPACKH aBTOPHI YCIOBHO Pa3/IeiIHiIN Ha CIIEAYIOIINE STaIIbL:

1. XpaHeHwe: He TOJDKHA TaBATh IUIOTHBIN 0CAIOK IIPH JUTUTENFHOM XpaHEHHH M JIOJDKHA JIETKO ePEMEITHBATCSL.

2. Hanecenue: oyKHaA XOPOIIO NPOKAauMBaTHCS HACOCOM, HE 3a0MBaTh GUIIBTP, NaBaTh TpeOyeMbll (aken pac-
IIBUICHUS, TIPOSIBIISITH BBIPaXKEHHbIE TUKCOTPOITHBIE CBOIMCTBA — HE CTEKAaTh C BEPTHUKAILHOIM MOBEPXHOCTH, OOecTieunBast
33IaHHYIO TOJIIIMHY CJI0s, HE JJOJDKHA 00AThCS CIlydallHBIX Karesb BOBI HJIH SIPKOTO COJIHIIA YK€ B HauaJle BBICHIXaHUSL.

3. CdopmupoBasiieecs MOKPITHE: OCHOBHBIE TpeOOBaHUsI, Kak K 00brdHbIM JIKM.
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4. Haugamio TeMIiepaTypHOTO BO3ICHCTBUS: 00pa30BaHME 30HBI PEAKIUH, A€ MPOUCXOINT 00pa30BaHUE MEHO-
KOKCa; TICHOKOKC He JIOJDKEH «CIIONI3aTh) BHU3 (Ha BEPTUKAJIHHBIX OBEPXHOCTSX) Ha IUIABSIIEMCS HIDKHEM ciioe; o0pa-
3YIOIIHICS TIEHOKOKC HE JOJDKEH BBITYBATHCSA TYpOYJICHTHBIMU MOTOKaMH ra3oB; 0Opa30oBaHUE IMEHOKOKCA HE JOIDKHO
UATH KPYIHBIMA Pa3pO3HEHHBIMH MY3BIPSAMH, HO JTOJDKHO MPOXOANTH PABHOMEPHO IO BCEl MMOBEPXHOCTH B PEAaKIIMOH-
HOM 9acTH 00BEMa.

5. TlpomomkeHHEe OTHEBOTO BO3ACHCTBHSI: CIIOW MOKPBITHS JOJKCH MPEBPATHTHCS B YCTONYMBBINA, MPOYHBIH
MIEHOKOKC YMOPSI0YCHHOTO CTPOCHHS, CIIOCOOHBIN BBIICPKATh TEMIICPATYPy TUIAMEHH, TYPOYICHTHBIC TOTOKH ra30B U
ciydaiiHOe MoTmagaHue OphI3T BOJBI B TCUCHHE 3aJaHHOTO BpeMeHH. JlokHa ObITh 0OecreYeHa yCTOHUYMBOCT K 00pa-
30BaHHUIO 30JIbL.

PrIHOK mpe/TaraeT MHOTO COCTABOB Pa3HBIX IICHOBBIX KATETOPHil, HO OHU HE BCETa COOTBETCTBYIOT TPeOOBa-
HUSIM CTaHAApPTOB U COOCTBEHHBIX TY, HE rOBOPSI O MEPEUYHCIICHHBIX BHIIIC CICIMATIBHBIX CBOMCTBAX MEHOKOKca. Yarre
BCET0 3TO MPOUCXOIUT M3-3a IKOHOMHHU Ha KOMITOHEHTaX KpacoK. B HEKOTOPHIX cirydasx 3aHIDKEH YACIbHBIA pacxon
KpacKH UIs TIPUBJICUCHUS KIMEHTOB M U1 BO3MOYKHOCTH BBIUTPATh TeHAep. [Ipu 3ToM, W3-3a OTEpH KadecTBa HECYT
YOBITKHM OpTraHH3allHH, UCIIONB3YIOMKE NeMIEBYI0 KPAaCKy M, B Xy/IIIEM CiIydae, BIaJeiblbl 3MaHAN U COOPYKEHHH, 1MO0-
CTpaJaBIINe MPHU BOTOPAHNH, TaK KaK OTHE3aIlINTa OKa3airack He obecredeHa.

CTpOouTenhHBIM U PEMOHTHBIM OPTaHU3ALUSAM Ba)KHO MMETH JIETKOE, KOMIIAKTHOE M HECJIOKHOE B HKCILTyaTa-
un 000pyaOBaHUE ISl OIICHKH OTHE3alIUTHON Kpackd Ha cTpourmiomazke. CeromHs Takoro o00pyIoBaHUS HE TPe-
jaraetcs, a To obopymnoBanue, kotopoe pekomenaoBano ['OCT 30247.0, rpomo3snkoe, goporoe, TpeOyeT CUCTEMBI TO-
JadyHu JXKUJKOI'o0 TOIIJIMBA, MOIHHOﬁ BBITSDKHOM CHCTCMBI, OTACIIBHOI'O NMOMCIICHUS C CHUCTEMOU MOXKApOTYHICHUA U IIPU-
MCHHUMO TOJIBKO AJIs1 CepTI/Iq)I/IKaHI/II/I WIN Yy KPYIHBIX HpOHSBOI{HTeJ’Ieﬁ.

I[J'IH MPUMCHCHUA TOHKOCJIOMHBIX OIrHE3allUuTHBIX HOKpLITI/Iﬁ Ha COBPEMCHHBIX JNErKUX MCTAJUIOKOHCTPYKIUAX
HYKHO BBINIOJIHUTDH Heﬂblﬁ KOMILJICKC pa60T.

1. Pa3paboTath equHBI HOPMATHBHEIA JOKYMEHT C Pa3yMHBIMH (B Mepy JOCTATOYHBIMH) TPeOOBaHUAMHU K
BCITyYHBAIOIIUMCSI KpAaCKaM U TICHOKOKCY.

2. Co3maTh KOMITAKTHBIA TIEPEHOCHOH KOMIUIEKC UIS OLEHKH KPAacKH W IEHOKOKCAa HEMOCPEICTBEHHO Ha
CTpOMIUIOIIAIKE.

3. TlpopabotaTe mOMOIHUTETbHBIC TPEOOBAHUS K TOHKOCIOHHBIM OTHE3AIIMTHBIM TOKPBITHIM, PaCIIAPSIO-
muM chepy uxX npuMeHeHust (aHTHKOPPO3HOHHBIE, BOJOCTOMKHE, HeTEeCTOWKUE, CONECTOKIE CBOMCTRA).

B nHacTtosiiee BpeMsi aBTOpBI BEIyT MPAKTUYECKHE MCCIENOBAaHUS MO JAHHBIM HampaBieHUsM. binkaimei
HCJIBO SABJISICTCS pa3pa60TKa JOCTYIHBIX METOAUK OLCHKHU CIEIUAJIBHBIX CBOICTB OTHEC3AIIUTHBIX KpaCoOK JId
OIICPATUBHOT'O KOHTPOJIA OrHE3aAIUTHBIX HOKpI)ITI/Iﬁ KaK MOoCJIC UX HAHCCCHU, TaK U B IPOLECCCE IKCILTyaTallun 3]18HI/II>1
U COOpYXEHUH. DTO MO3BOJIUT CHU3UTH PUCKH Pa3pyLIeHU KOHCTPYKIHII TPU ONTaCHOM TEeMIIepaTypHOM BO3AECHCTBHH.
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THIN-LAYER FIRE PROTECTION OF METAL STRUCTURES
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Abstract. The article describes the features of thin-layer fire protection, briefly shows the work mechanism of
the fire-protective paints as specific transformable coatings and their behavior at different moments of the coating op-
eration. The prospect of using thin-layer fire protection for modern metal structures is substantiated, and the question
is raised of revising the existing standards to bring them in line with modern and advanced building materials.

Keywords: thin-layer fire protection, metal construction, construction.
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AHATOMMSI «KJIEBEPHBIX» AHTEHH KPYTOBOM IOJISIPU3ALIUA

B.U. Muakun!, B.C. ITonexaen?
! JoleHT, 3aMecTUTENb 3aBEYIOMEro Kaeapoil paauo3NeKTPOHHBIX
CHCTEM U TPAHCIIOPTHOIO Paauo060pyI0BaHus, 2 HHKEHED
! depepanbHOE rocyIapcTBEHHOE 06PA30BATENLHOE YUPEKICHUE
BEICIIET0 00pa3oBaHms «MypMaHCKHUI TOCYJapCTBCHHBI TEXHUUECKUH YHUBEPCUTETY,
2 061IecTBO ¢ OrpaHUYEeHHO 0TBeTCTBEeHHOCTRIO «[loGeant» (Mypmanck), Poccust

Annomayus. B cmamve onucwigalomes pe3yivmamsl pazpabomku Ha Oase 6CeHanpasienHol anmeHHsl «Kie-
sep». Llenvio paspabomku asnsemcs co30anue KOHKYPeHmoCnocoOH020 o6pa3ya aHmenHbl ¢ YIy4uleHHbIMU INeKMPU-
YecKuMU U KOHCMPYKMUSHBIMU XAPAKMEPUCMUKAMU omHocumenbHo npomomuna. Ilonyuennvle pewenus npeoHasna-
uenbl 0151 NPUMEHEHUsI KaK Ha OOpMY 8bICOKOMAHEBPEHNbIX 1eMaAmMenbHblX ANNapamos, maxk u @ Opyux CMeN’CHbIX YCio-
8UAX PAOOMbL CO CNONHCHOU INEKMPOMASHUMHOU 0OCMAHOBKOI.

Knrouegvie cnosa: anmenna «kieeepy, Kpy2o6as noaapu3ayus, U30mponHas aHmenHa.

AKTyaJIbHOCTh M TIEPCIEKTUBBI PACIIMPEHNs TapKa HEHANPaBICHHBIX «KJIEBEPHBIX» AHTCHH MOIATBEP)KAACTCS MX
B3PBIBHBIM CIIPOCOM TP HCIIOJIE30BAHHUH OCCITHIIOTHBIX JIETATENBHBIX alapaToB, KOMIUIEKTYIONIHAE YCTPOHCTBA IS KOTOPBIX
JIOJDKHBI MEXaHUYECKU 00J1a1aTh BHICOKOH YIapONPOYHOCTBIO, MAIBIMU radapuTaMi M Maccoi. M3 aleKTpiIIeckux XxapakTepH-
CTHK HanOoJee 3HAUMMBIMH JUTSl aHTEHH OECITIUIOTHHKOB C TIOBBIICHHON MaHEBPEHHOCTBIO 1 HETIPEACKA3YEMbIM TTOJIOKCHHEM
B TIPOCTPAHCTBE SBJHIFOTCS. BOSMOYKHOCTH PEAIM3ALMK KPYTOBOH MOJISIPU3ALIMK M M30TPOITHON HANPABICHHOCTH B TOPH30HTAb-
HOI IIOCKOCTH, YTO MOXKET OBITh CHHTE3HMPOBAHO KOJMYECTBEHHO OTPaHUYEHHBIMU TUTIAMH aHTEHHBIX YCTPOMCTB.

Crietyet OTMETHTb, YTO BIIEPBBIE IT0JJO0HAs IPOBOJIOYHASI HEHANPABJICHHAS B TOPH3OHTAILHON INIOCKOCTH aHTEHHA
YHUBEPCATBHOM MOJIIPU3ALIUH JIIT METPOBOTO JAuana3oHa paauoBoiH The Skew-planar Wheel, 6s11a paspaGorana paguoo-
ourenmsimu Robert H. Mellen u Carl T. Milner emé 8 1963 romy. [7, ¢. 11-13] OHU yCOBEPIIEHCTBOBAIN M3BECTHYIO POBO-
JIOYHYIO aBTOMOOMJIbHYIO HEHATPABJICHHYIO B TOPU30HTAIBHOMN IUIOCKOCTH aHTCHHY C TOPH30HTANbHOM mossipu3anuei The
Big Wheel — Bombiioe komeco [6, ¢. 122-125] myTéM moBOpoTa YeTHIPEX METEIb-BHOPATOPOB OTHOCHUTEIHLHO TOPH30HTAIb-
HOI1 TIockocTH Ha 45 rpamgycoB. KoncTpykuus obecnieunna cua(pa3HOe MOMKIIOUESHIE WACHTHYHBIX HAKIOHHBIX TIETElb, C
TIPOBOTHUKOBBIMH IIEPUMETpaMy paBHBEIMH A. OHH PaBHOMEPHO Pa3MECTHIINCH BOKPYT BEPTUKAIBHON OCH, IIPH 00pa30BaHUN
JIBYX Pa3HECEHHBIX NMEPEKPEUICHHBIX OPTOTOHAJIBHBIX IIAp aKTHBHBIX BHOPAaTOpPOB, com3MepuMbIX ¢ 0,54, ¢ MpOIOIBHBIM
cmereHreM. [IpsiMoe moio0ue TypHUKETHBIM aHTEHHAM C KpYroBoi mossipusanueit. [6, c. 149-155]

B cBoto ouepenp, MIMPOKOE COOOMIECTBO MONB30BATENICH OCCHMIOTHUKOB, MPUMEHSIOINX OOMIEOCTYITHBIE
TUIIOBBIE 00pa3lbl KUTAWCKUX U3/ENUi, pacTHPaKMPOBAHHBIX U MCIIOIb30BAHUS HAa Pa3peIIEHHBIX YACTOTAX I'Pax-
JIAHCKOT'O JTaria3oHa, CYMTAIOT, YTO a/IalITUPOBAHHOE K TEXHOJOTUSAM U MaTepualiaM phIHKa YCTOSBILEECs YCTPOHCTBO
«KJIEBEPHOW» aHTEeHHBI H300pén yuénstii u3 Kuras, Xian Ling Liang, rae HaxomaTcs EHTPBI HX TPOM3BO/ICTBA.

HecMoTpst Ha OTHOCUTEJIBHO MPOJIOIKUTENBHBIN IEPUO]] IKCIUTyaTalluU «KJIEBEPHBIX» aHTCHH, UCIIOJIb3yeMble
00pa3ipl He TpeTepriesd KaKuX-TM00 KOHCTPYKTHBHBIX M3MEHEHHUI OT M3HAYaJ bHOTO aHaJlora, HO U HET JIOJDKHBIX MC-
CJEeI0BAaHUH U IPEUIOKEHUN 110 UX COBEPLIEHCTBOBAHUIO, KPOME PEKOMEHIALUI 110 IPUMEHEHUIO TPEX- WIN YETBIPEX-
BHOPATOPHBIX 00Pa3IOB MPH OOIIEN3BECTHBIX TPEOOBAHUIX AJIS PA3IMYHBIX YACTOTHBIX JTHAIIa30HOB.

Ha mepBbIit B3rms1/1, 3aKOHUCHHOE TEXHHYECKOe perieHue Ha npumepe Furious FPV 2.4GHz 1.3dBi RHCP/LHCP
Circular Axrenna [1], 6e3 BUIMMBIX MPEANOCHIIOK Ha BO3MOKHOCTh KaKOTO-TO H3MEHEHHSI, Ha CAMOM JIejie MOXKET UMETh HH-
KITFO3UBHBIE BEPCHH, 00pa3yroIe MHOYKECTBEHHOE CEMEHCTBO «KIIeBepHBIX» aHTeHH. Ha puc.1(a) mokasan obumii Bua Furious
FPV antennsl, a Ha puc. 1(6) eé orobpakeHIe B KauecTBe 3CKu3a e€ ANeKTPOHHOM Moj1enu B nporpamme MANNA-GAL [2].

l

i g
a) 6) 6)

Pucynox 1. Aumenna «xneeepy»: a — moodens Furious FPV, 6 — acku3z knaccuueckoii «xneeepnotiy anmennol,

8 — OCKU3 KGLISMWyHmOSOZZ ((KJZ@GQPHOIZ» AHMEHHbL

© Munkun B.U., [Tonexaes B.C. / Milkin V.1, Polezhayev V.S., 2019
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Ga: 1.35dBi=0dB (V nonapusauus)

Gh:-0.8 dBd

F/B: 0.00 dB; Tbin: Aaum. 120 rp, 2nesauua 60 rp
F:300.000 My

Z:36.523 -j50.930 Om

KCB: 3.2 (50.0 Om),

Elev. rp.: 0.0 rp. (CBoGogHoe NpocTpaHCcTBO)

Pucynoxk 2. Pezynbmamol KOMAbIOMEPHO2O0 MOOEIUPOBAHUsL AHMENHbL «Kilesepy 6 npoepamme MMANA-GAL

OTnpaBHOH yCOBEPIICHCTBOBAHHON «IIEMEHTHPYIOIICH» aHTEHHOH, OTIMYHOM OT MPOTOTHIIA MO MTOBBIIICHHON
MEXaHWIEeCKONH HaAEKHOCTH ¢ 0ojee cTaOMIBHBIMU 3JICKTPHUECKAMH XapaKTEPUCTUKAMH, SIBISIETCSI «AHTEHHA KPYTo-
BOM MOJIAPU3aLUK KBa3UIIYHTOBOH «KJIeBep», pa3paboTaHHas B MypMaHCKOM nHcTuTyTe «Mopckas akagemus» MI'TY
[4]. Ans Goree HArAAHOTO CpaBHEHHsI, YCOBEPIICHCTBOBAHHAS aHTCHHA, MOKa3aHHas Ha puc. 1(B), B KOTOpoit coenu-
HEHbI BEPILUHBI IPOTHBOIOJIOKHBIX HAKIIOHHBIX BHOpPATOpOB, 00ECIIEUNBAET MEXaHUYECKYIO KECTKOCTh M JOMOJHH-
TEJILHYIO IajibBaHUUECKYIO CBs3b. MccnenoBanus mo pabore ynmoMsHYTONH aHTEHHBI PACKPBLIM, YTO KaK U IPU KIIACCH-
YECKOM BKJIIOYECHMHM IIYHTOB IIyTEM COCJUHEHMsI PAaBHOYNANEHHBIX OT OCU CHMMETPUH TOUYEK IIJIeY Pa3HOU MOJSIPHOCTH
MOJTYBOJIHOBBIX BUOpPaToOpOB, B pacCMaTpUBaEMOW aHTEHHE COEJMHEHHE MOJO0OHBIM 00pa3oM SKBUIOTEHIHAIBHBIX TO-
YeK NMPOTHBOIIOJIOXHBIX BOJHOBBIX BHOPATOPOB KBAa3WIIyHTAMH TAaK)Ke BIMACT HA MMIIEAAHC aHTCHHOTO yCTPOWCTBA.
JIOTIONHUTENBEHO K 3TOMY, CPEeIHSsI TOUYKAa MEPECcedeHHs ATUX KBA3UIIYHTOB, NMOJOOHO TOYKE HYJIEBOTO ITOTEHIHANA
KJIACCHUYECKHX IIYHTOB, MOXKET OBITh ITOAKIIOUCHA COCTUHNTEIBHON JIMHUEH K OJHON M3 KIEMM ITUTaHHUS aHTCHHBI, K
mo6oi#i! Takum 00pazoM, peann3yroTcsi TPH BEPCUH «KJIEBEPHBIX» aHTCHH C MOBBIMICHHON HaJEKHOCTBIO IIPU COXpaHe-
HUH JUTUNTAYECKON MOJISIPU3ALMY U H30TPOIHOM HAPaBIEHHOCTH — MApaMETPOB, KaK U Y KIaCCUYECKOHN «KJIEBEPHOIN»
AHTECHHBI: KBAa3WIYHTOBas; KBa3UIIYHTOBAas C COCIUHEHUEM NPOBOJHUKOM TOUKU MEPECEUEHHSI KBa3UIIYHTOB C BEpPX-
HEeHl KJIeMMOM IIUTAHWs aHTEHHBI; KBA3UIIYHTOBAsl C COCIMHEHUEM IIPOBOJHUKOM TOYKHU IEPECEUYCHUs KBA3UIIYHTOB C
HUKHEH KIIEMMOM IIUTaHUs aHTeHHBI. Ilociennss Bepcus Npu peal3allid COSAUHUTEIbHON JIMHUU IPOBOJHUKOM IIO-
BBILICHHO! JKECTKOCTU el OOoJIbIle MOBBINIAET MEXaHHMYECKYIO HaIEKHOCTh aHTEHHBI, 3HAYUTEILHO NPEBOCXOS 10
3TOMY IapaMeTpy MapK HMCIOJIB3YEMBIX «KJIEBEPHBIX» aHTeHH. PaboTa Bcex TpEX Bepcuil MO0 OCHOBHBIM XapaKTepHU3y-
IOLUM [IapaMeTpaM HJIEHTUYHA OTIPABHOW AHTEHHE U IOJATBEP)KIACTCS PE3yJIbTaTaMHU IEKTPOHHOIO MOJEJINPOBAHUS
1 HATYPHBIMH UCCJIEI0BaHUAMH 00pa3IoB, MOKa3aHHBIMU Ha puc. 2.

Pucynok 3. Anmenna «kneeep» ¢ pamouHbIMU NePEeUsIyHamenamu: a — ¢ OOHUM pAOOM nepeusiyuamenetl,
6 — onvimHwLIl 0Opazey aHmMenHbl, 8 — ¢ 08YMs pAOAMU Nepeusiyyamenei

Heo0OxoanMocTs TanbHEHIIEr0 Pa3BUTHS aHTEHHBIX YCTPOMCTB «KJIEBEPHOTO» PAJa BCErna yCMaTpHBajiach B
ITONCKE BO3MOXKHOCTEH TOBBIMIECHUA KOA((HUIMEHTa YCUICHUS «KJIEBEPHBIX» aHTEHH, TaK KaK y BCEX MPUMEHSEMBIX
aHTEHH 3THUX THIIOB OH JISXKUT B nipenenax 1,5 dB. [IpuunHO# 3TOTO ABISETCS peanu3alys 0JJHOBPEMEHHO JIBYX COCTaB-
JISIOMIAX BPAIIAIOIIEroCsl BEKTOpa MOJIIPU3ALNK, TO €CTh B JIBa pa3a MOHIKEHHAs] HHTEHCUBHOCTh KaK BEPTHUKAJIBHHOM,
TaK ¥ TOPH30HTAIFHON COCTaBIAIOMUX. [IoNCKOBBIE MCCIeIOBAaHUS IPUBETH K CO3MAHUIO0 «AHTEHHBI KPYTOBOM MOJIS-
pH3AIMH «KIEBEP» C PAMOYHBIME Tiepensnydareasmi» [3]. B atux aHTeHHax Ha paccrosHusX, paBHbIX 0,34 - 0,31 u
0,51 oT coenMHUTENBHOM JIMHUH, MOTYT OBITH PACIIOJIOKEHBI INIOCKHE PAMOYHBIE TIEPEN3ITydaTeNt ¢ IEPUMETPAMH CTO-
POH paMoK paBHBIMH A. Takoe TEXHHYECKOEe pelieHre odecneynBaeT KOd(QGHUINEHT YCUICHUS «KIEBEPHBIX» aHTEHH B
nuamnasone 2,4-3,3 dB, uto cooTBeTcTBYET 3(h()EKTHBHOCTH KIACCHUYECKUX aHTEHH. HeOe3bIHTepecHO M TO, YTO TaKOH
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3¢ deKT gocTuraeTcsi TONBKO Ha 0a3e «AHTEHHBI KPYTOBOH MONSPH3ALMK KBA3HUIIYHTOBOH «KJIEBEP» C yBEIMUCHHOMN
IOOPOTHOCTBIO, Kak IOKA3aHO Ha pHC. 3, rae Ha puc. 3(a) n300pakeHa aHTCHHA C OJHUM SIPYCOM IIepen3IydaTeci, a
Ha puc. 3(B) — ¢ aBymst. Ha puc. 3(6) mokasan OmbITHBIH 06pa3sell MOIHOM BEPCHH C BO3MOKHOCTBIO MAaHEBpPa PaCcXOJIs-
mumucs sipycamu. C KIacCHIECKOH «KJICBEPHOI» aHTEHHON 0€3 KBa3HIIyHTOB JOOWTHCS MPUEMIIEMBIX PE3YIbTAaTOB HE
yZIaNoch M, HE UCKIIFOYACTCs, MO3TOMY II0OKa TaKHE aHTEHHBI W HE NPHMEHSIOTCS, HO 3TUMH Pa3pabOoTKaMu psit «KIle-
BEPHBIX» aHTEHH yBEIMYHJICS JIO MSTH BEPCHU.

Hcxonas U3 TeopeTHUecKUX MPenoChUIOK [0 CUHTE3Y aHTEHHBIX YCTPOIICTB, €CTh HalpaBIeHHUE KOJITIUHEapHO-
r'O pa3MelleHHs] BUOPATOPHBIX CTPYKTYP, UYTO TaKke OBbUIO MCCIIE0BAaHO, M pa3padoTaHa «JTakepoyHas aHTEHHA Kpy-
roBoit momsipusaimu» [5]. B HecTaHIapTHOM Ha3BaHUH Pa3pabOTKU CKPHITO OTIMYUE MPEIIaraéMoro TEXHUYECKOTO
pelIeHus OT KJIAaCCHYECKUX KOJIMHEAPHBIX aHTE€HH, a MMEHHO, OT BEPTUKAJIBHOTO pa3MeIleHHs cTekaMu. BronHe mo
MOHATHBIM NPUYMHAM YCTPOWCTBO KOJUIMHEAPHOW aHTEHHBI W3 KIIACCUYECKHX «KIJICBEPHBIX» aHTCHH Oe3 MoJJiep KuBa-
IOIINX BEPTUKAIBHBIX OCEBBIX AJIEMEHTOB HEBO3MOXKHO. Kak M B MpeNbIAyIINX CiIydasix, HO B MEHbBIICH CTEIICHH, KO-
JMHEapHOE pa3MelleHNe «AHTEHHBI KPYTroBOH MOJSPU3AIMU KBA3HIIYHTOBOH «KIIEBEP» OKHIAEMBIX PE3YNbTaTOB HE
nokasano. Toraa OblM BRIPAOOTAaHBI TEXHMYECKHE PELICHUS IT0 CHMMETPUYHOMY Pa3MEIIECHHUIO Ha BEPTUKAIBHON OCH
«AHTEHH KpPyroBO# MOIAPHU3AIH KBa3HIIYHTOBOH «KJIEBEP» BCTPEUHO MM IPOTHBOIIOJIOKHO APYT IPYTy, KaK MOKa-
3aHO Ha puc. 4. [IuTanue aHTEeHH B 000MX CITydasX OCYIIECTBISETCA Yepe3 AeIuTeNb, Ipu casure ¢a3 Ha 180 rpaxycor
1 BEPTUKAIEHOM Pa3HOCE aHTEHH Ha PacCTOSHIE MeX Ty ToukaMu nutaHus Ha 0,54. Takoe ycTpoiicTBO aHTeHH obectie-
yuBaeT KO3(GPUIUEHT YCUIEHHUS B IecToi Bepcuu mo puc. 4(a) — 4,3 dB u B ceapMmoii Bepcun mo puc.4(6) — 3,3 dB.
JIn MOBBIIEHUST MEXaHWYECKOH HaJEKHOCTH aHTEHHOT'O YCTPOWCTBA aXypHast KOHCTPYKIHMSA «DTaXepOUHBIX aHTCHH
KPYTOBOI MOJISIpU3aLMN» yCUIIEHA COSTUHUTEIbHBIMU DJIEMEHTAMH M0 00pa3yIollel IMIMHAPA Yepe3 TOUKU COeAnHe-
HU#, HE BHOCSIIIUMH U3MCHCHHUH B paOOTy aHTCHHEI.

a) 0)

Pucynox 4. dcxusvl smadicepounoli anmennvl Kpy2060ll NOIAPUIAYUU. A — PAZHOHANPABIEHHO, 6 — 6CIMPEeYHOHANPABIEHHOU
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FORMATION OF CIRCULAR POLARIZED CLOVERLEAF ANTENNAS
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Abstract. The article describes the development results on the basis of the omni-directional antenna “clover-
leaf” antenna. The development is aimed at the creation of competitive antenna sample with improved electrical and
structural characteristics against the prototype. The obtained solutions are intended for use both on highly-
maneuverable vehicles, and in other related work conditions with complex electromagnetic environment.

Keywords: cloverleaf antenna, circular polarization, isotropic antenna.
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V]IK 621.316.8

TEXHOJIOI'MH NNOJYYEHUSA BBICOKOYYBCTBUTEJBHBIX
JATYUKOB TEMIIEPATYPbBI C HAHOKJIACTEPAMMU HUKEJIA

B.3. Oraméepaues’, C.C. Hacpuaaunos?, III.A. Caiidyioes®, U.H. Bo3op6aes*
TalkeHTCKHIA TOCYIapCTBCHHBIN TEXHUYECKUN YHUBEPCUTET, Y 30CKHCTaH

Annomayusn. Paspabomana u 0c60eHa npoMblULIeHHAS MEXHON02US U320MOGIeHUA 0amUUKO8 MeMnepamypbl
€O C8epXO0MBLULOT MEPMOUYECNEUMETLHOCHBIO HA OCHOBE KPEMHUS, 1ecUpPO8aHHO20 HuUKerem. Paspabomannvie damyu-
KU N0360JA10M OUCTAHYUOHHO U HENpepbIeHO KOHMPOIUPO8ams memnepamypy obvekma. Pesynomamel nokaswisarom,
umo damuuxu memnepamypul Ha octose Si <P, Ni> mozym 6vimob ucnonv306amnsl 6 ycro6usx nOGbIUEHHOU PAOUAYULL.

Kntouesvle cnosa: nanoxiacmep, 0amuuxy memnepamypul, paouayui, c6epxooabuids mepmo 4yecmseumens-
HOCMb, lecuposanue, HuKeab, OUPQy3us, KOHYeHMpayus HaHo Kiacmepos.

CoBpeMEHHOE COCTOSTHIE MUKPOMHUHUATIOPH3ALIMH MOJTYIPOBOHUKOBBIX JIEMEHTOB M UX HCIIOJIB30BaHHE IS
KOHTPOJISI IPOMBILIJICHHBIX 000pYZOBaHUM, aTOMHBIX 3JIEKTPOCTAHIUH, HAYYHBIX OOBEKTOB M PA3MUHBIX YCTPOMCTB
OBITOBOTO Ha3HA4YEeHHUsS TPEOYyeT CO3JaHus BHICOKOUYBCTBHUTEIILHBIX JATYNKOB TEMIIEPATYPhl H pa3pabdoTKH Ha UX OCHO-
BE KOMIUIEKCa NPHUOOPOB U YCTPOWCTB CO CTAOMJIBHBIMH MapaMeTpaMd M YCTOMYMBBIX K pa3lIMuHBIM BHJAM BO3/CH-
CTBHH, YTO MOXET OBITH BBISIBICHO M3 KOMIUIEKCHOTO M3y4eHHS (DYHKIMOHAIBHBIX CBOHCTB ITOTYIPOBOIHUKOBBIX JaT-
YMKOB TEMIIEPATYpPhI BO B3aUMOCBS3H C TEXHOJIOTHUECKUMH U CXEMOTEXHIHUECKUMH PEIICHHAMH.

B Hacrosiee BpeMsi pa3BHBAIOTCS HOBBIE CIIOCOOBI YIPaBJICHHUS CBOWCTBAMH ITOIYIPOBOIHUKOB, OCHOBAaHHBIE
Ha (hOPMHUPOBAHNH B MOJIYIPOBOJHUKOBOI MaTpHIle HAHO KPUCTAIIIOB, HAHO KOMIUICKCOB, HAHO Pa3MEPHBIX KJIACTEPOB,
B COCTaB KOTOPBIX MOTYT BXOAWTH aTOMBI BBOANMBIX IPUMECEH, aTOMBI MAaTPHIIBI, a TAKXKE TOUCUHBIE ASPEKTHI KpH-
CTAJUTMYECKOH peméTku. B 3TOH CBSA3M NMEPCHEKTHBHBIM MPEACTABISIETCS] HCIOIB30BAHNE B KAUECTBE IMOJIYIPOBOTHH-
KOBOIM OCHOBBI KPEMHUSI, KOMIIEHCHPOBAHHOTO aTOMaMM HHKEJIsl, TIOCKOJIBbKY KOMIIEHCHPOBaHHBI KpeMHHH 00iagaer
HauOOBIIEH YyBCTBUTEIBHOCTBIO K TeMIepaTypHoMy nporpeBy. COBpeMEHHOE MPOM3BOACTBO TPeOyeT CO3AaHus 1aT-
YHKOB TEMIIEPATyphl, CIIOCOOHBIX paboTaTh B YCIOBHUSX MOBBIILICHHOW pajualliy, Pa3IMYHBIX arpecCUBHBIX Cpel, B
YCJIOBHSIX BUOpALIUU U JIp.

B cBs3u ¢ BBINIEN3I0)KEHHBIM MIPOBEICHNE ACTATBHBIX UCCIENOBAaHUN BIMSHUSA TU(Qy3Ur aTOMOB HUKEINs Ha
CTPYKTYPY, DJIEKTPHYECKUE CBOWCTBA MOHOKPUCTAIUIOB C PA3JIMYHBIM YAEIbHBIM CONPOTHUBICHHEM, pa3paboTKa HOBOM
TEXHONOTUH AU((Y3HOHHOTO JICTUPOBAHUS U1l CO3/aHMS OBICTPOJECHCTBYIOIIMX BBHICOKOUYBCTBHUTEIBHBIX AATYUKOB
temrepaTypsl Si<P, Ni>c HaHOKIacTepamu, 001agaomUMy CTaOMIBHBIMHA PadOYNMH XapaKTEPHCTHKAMHU B YCIOBHUSIX
Pa3IUYHBIX BO3AEHCTBHI M pa3paboTKa MHOTOKaHAIBHOTO MpHOOpa A M3MEPEHHS TEMIEepaTypbl OOBEKTOB SIBIISCTCS
aKTyaJTbHOH MPOOIEeMOH.

OTMeTHM, 4TO C TOYKH 3pEHUS MOHUMaHHs (U3UKH IPOLECCOB W BIHMSHUS CTPYKTYPHI Ha (pu3nueckue cBOii-
CTBa HAHO KJIACTEPOB, IPUMEHEHUE KOTOPBIX OTKPHIBAET HOBbIE BO3MOXKHOCTH CTPYKTYP C YHHKaJIbHBIMU TEXHUYECKH-
MU XapaKTEPUCTHKaMH, YTO SIBJISIETCS aKTyaJIbHBIM, a TaKXKe NajibHeillllee pa3BUTHE MUKPOIJIEKTPOHUKH TpeOyeT HO-
BBIX HEOJIHOPOJHBIX MaTepHajoB, 00ECIICUNBAONINX YBEIHUSHNE CTEINIEHH WHTErPallid MUKPOCXeM W pa3BUTHE (yH-
JIaMEHTAJILHOH 2JIEKTPOHUKHU.

[TosToMy [uIsi CO3aaHKsI HOBOTO MOKOJICHUS! YYBCTBHTENBHBIX JaTYMKOB CIIEAYET MCIIOJIb30BaTh HOBBIE MaTe-
puaibl U puU3MYecKue sBIeHHs. B 3TOM m1aHe npencTaisieT OONbIION HHTEPEC MCIOJIb30BAHUE MOJYPOBOAHUKOBBIX
MaTepHalioB ¢ HaHO KJlacTepaMM NPUMECHBIX aTOMOB. B Takux Marepuanax HaOIIOAeTCs psii MHTEPECHBIX M HOBBIX
(bu3nYeCKUX SBICHUI, KOTOPbIE HEBO3MOXKHO OOHAPYKHUTh B OOBIYHBIX TTOJYIPOBOAHUKOBBIX MaTepuanax [2, 3, 5].

B nannoii paboTe NpUBOAMTCS PsAA HOBBIX OPUTHHAIBHBIX PE3yJIbTATOB T10 UCCIIEIOBAaHNIO CBOWCTB JaTYMKOB
TEMIIepaTyphbl Ha OCHOBE KPEMHHMS C HAaHO KJIacTepaMM aTOMOB HHKeJs. Kak M3BECTHO M3 YMCIa MEPEXOAHBIX HIIEMEH-
TOB B KPEMHHH, HUKEJIb 00JIafaeT JTOCTATOYHO BBICOKOW PacTBOPUMOCTBIO M OOnbIMM K03 dunueHToM aupdysnn.
Br160p B KauecTBe KOMIICHCUPYIOIIEH PUMECH HUKEIsI 00yCIOBIIEH TeM, UTO B IINPOKOH 00JIaCTH TeMIlepaTyp, COCTO-
SIHHE aTOMOB IPUMECH B PEIETKE KpeMHHUs J0cTaTouHO cTabmibHOo (100-450 °C) u coOTBETCTBEHHO TapaMeTphl Si Jie-
THPOBAHHOTO HM.

K kareropuu MmMpOKO UCIOJIB3YEMbIX JATYMKOB TEMIIEPATYPbl OTHOCHTCS] TEPMOPE3UCTOP, paboUnii 1nanazoH
KOTOPOT'O 3aBHCHUT OT YJEJIbHOTO CONPOTHUBIICHHS, @ YYBCTBUTEILHOCTh OT CBOMCTB NpHMECEH, CO3/IA0IINX TePMOaK-
THUBHBIE TIyOOKHE YPOBHH, YTO TpeOyeT Moaudukanny 6a30Boi 001acTH.

Momudukanus 6a30Boi 001aCTH ITyTeM CO31aHMsI HAHOKJIACTEPOB IPUMECEH, CO3/1al0IUX TITyO0KHe YPOBHH B
KPEMHHH MO3BOJIUTH YIPABIATh KOHIEHTPANEH aKTUBHBIX IIPUMECeH, YIeIbHBIM CONPOTUBICHHEM M TEM CaMbIM KOH-
TPOJIUPYEMO YHPABISTH TEMIICPATYPHOI YyBCTBUTEIBHOCTBIO JATYMKOB TEMIIEPATYPhI HA X OCHOBE.

Jns mpunaHust ynpasisieMOl TEPMOUYYBCTBHUTEIHHOCTH PE3HCTOPHOW CTPYKTYpe, B OTJIMYHE OT JMOJHBIX
CTPYKTYp, KOHCTPYKTHBHO OHa 00JIaJaeT IMPOKUMU BO3MOXKHOCTSIMU. B wacTHOCTH, MOoAOHpast reOMETPHIO CTPYKTYPBI,

© DOrambepaues b.9., Hacpunaunos C.C., Caiipyiioes LA, Bosop6aes N.U. / Egamberdiyev B.E., Nasriddinov S.S., Sayfulloyev Sh.A.,
Bozorbayev I.1., 2019
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TeMIepaTypHoi pexxuM Juddy3un KiaacTepooOpa3yromeil MpuMecH MOXKHO U3MEHATh KaK KOHILEHTPAIIMIO BBOAUMBIX
MIPUMECEH, TaK U yIeIbHOE CONPOTUBIICHHUE B IIMPOKUX MPEenax, YTo MO3BOJIUT PACIIUPUTE pabOUYNi TUana3oH TEM-
nepaTyp U NpHUAATh PE3UCTOPHOMN CTPYKType HOBBIC (DyHKIIMOHAIBHBIE CBOWCTBA 3a CUET YCOBEPIICHCTBOBAHMS PEKH-
MOB BKJIIOYCHHUS.

PazpaboTka criocoba JIernpoBaHus KPEMHUSI aTOMaMH HUKEJST W TEXHOJIOTHYECKUE 3Tallbl ITOMYICHUS] KPeM-
HUSI, JISTUPOBAHHOTO TepMoauddy3ueil HUKeIsl, MPOLECChl YIOPSA0UCHHs paclpe/ieiieHns] HaHO KIIacTepoB B oObeMe
KPEMHHS IPUBEJICHBI.

W3BecTHO, YTO ITyTeM HpUMEHEHUs npouecca TUPPy3ur ¢ MOCIEAYIONIMM PE3KUM OXJIAXKICHUEM MOXKHO I10-
JIYYUTh HaHO KJIAacTephl HUKeJs B KpeMHHUU. [Ipu aToM Bapeupys Temrieparypoi nuddysuu or 750 go 1050 rpamycos
Ienbcus, a Takke U3MEHSSI CKOPOCTh OXJIAKACHUS MOXHO YIPaBIATh pasMepaMH HaHO kiaactepoB oT 10 go 900 HM.
Hcxonst u3 3TOoro 00CTOATENILCTBA HAMH H3Y4YEHO BIIMSIHHAE TEMIEPAaTypHOro JUarla3oHa M CKOPOCTH OXJAaXICHHs Ha
(hopMHpOBaHUE KIACTEPOB HUKENSA B KPEMHUH.

Ha ocnoBe m3yuenns mpoueccoB nuddy3un npuMmeceil NepexoqHbIX METAIIOB B KPEMHHH IPU Pa3IUIHBIX
ckopocTax oxnaxaenus 10-10% rpaa/cex ycTaHOBIEHO, YTO KOHIEHTPALMS SIEKTPUYECKM AKTHBHBIX aTOMOB B HHUX
MPAaKTHYECKN HE 3aBUCUT OT CKOPOCTH OXJIAXKICHUSI.

Jns momydeHus B 00beMe KPEMHUS, MOBBIIIAIOIINX €0 TEPMOYYBCTBUTEIBHOCTh, HAHOKIACTEPOB MPOIECC
muddy3un HUKEIS B KPEMHUH OCYIIECTBILUTH B AU () Y3HOHHON MEYH B peXMME HapacTaloel TeMIepaTyphl co CKO-
pocteio 5-7 C/mun B mHTepBaie Temmeparyp 700-1250 °C. OcymiecTBicHHe HAarpeBa KPEeMHHS C caMOW HayallbHOU
TEMIIEpaTypbl CO3IaET YCIOBUS AJIsl TEPMOOTKUTa HEYCTOWYMBBIX LIEHTpoB. Temneparypa nuddy3un, KOHTPOIUpOBa-
JIach IUIaTHHA-IUIATUHOPOAUEBOM TEPMOIIApOM, PacloJIOKEHHOM HENOCPEICTBEHHO pAloM C ammynoi. Hapacraroniuil
HarpeB OCYILIEeCTBIUIM B TeueHue 110 MUHYT, a 3aTeM Iocie TOCTHKEHUS MaKCUMaJIbHOM TeMIlepaTyphl BBIACPKUBAIN
B TeueHue 10 MHUHYT, IIOCJIE Yero amIryity ¢ o0pa3iiaMy BHIHUMAJIM U3 NIeYd U cOpachiBaJId B BOIY, YeM U oOecreyrBa-
JIOCh BBICOKast cKopocTh oxiaxaeHus V = 100-300 °C/cex u ynopsiiodeHHOE pacipeeneHe HaHOKIacTepoB B 00beMe.

Jlns momydeHnst OMUYECKOTo KOHTAaKTa ¢ YIYUIIEeHHON aAre3ueil K MoBEpXHOCTH KPEMHHUS, B 00bEM KOTOPOTO
nposezeHa Anddy3ns HUKETS, TPOBEJCHO OCaXKICHHE TOHKOTO cJiof (3 MKM) MeTajlla HAKENsl XHMMHUYECKHM CIIOCOO0M
¢ mocnenyomei TepMoodpadboTkoit mpu 650 rpamycax Llenscus B Teuerne 10 munyT. Uccnenosarne BAX mokasaio,
YTO KOHTAKTHI SBIIAIOTCS OMHYECKUMH BO BCEH MCCIEAYEMOH TeMIIepaTyp, a TaKkKe JOCTATOYHO JIMHEHHBI TIPH pa3ind-
HBIX TeMIlepaTypax. J{Js repMeTH3auy JaTINKOB TeMIIEpaTyphl UCTIONb3YyeTcs KoMmayH I ctadmmsHbIi 1o 400 °C. Hc-
IIBITAHUE FOTOBBIX JATYMKOB B TEUCHHUE JJIUTENBHOTO BpeMEHHM (OKOJIO 5 JIeT) IpH pa3auyHbIX Temneparypax oT 200 no
423 K B pa3nMuHBIX YCIOBUSIX U CpefiaxX, MOoKa3aio JOCTATOUHYIO HaAEKHOCTh, TePMETU3ALMN U OMUYECKUX KOHTAKTOB,
a TaKke CTaOMJIBHOCTh MapaMeTPOB M3TOTOBJICHHBIX JATYMKOB TeMIlepaTypbl. Pe3ynbTaThl MCCIeNOBaHUN MOKa3au,
YTO TEPMO YYBCTBHUTEIHHOCTH KOMIICHCHPOBAHHOTO KpeMuus n -Si <P, Ni> cymecTBeHHO 0OJbIe, YeM TEpMO UyB-
CTBUTENFHOCTH Mepe KOMIEHCHpoBaHHOTo kpemuust p Si <P, Ni> [1, 6, 7].

CormocrapiieHHe TapaMETPOB pa3pabOTaHHBIX TEPMOAATUYMKOB C M3BECTHBIMU aHAJOraMH IO0Ka3alo, YTO 3aBH-
CHUMOCTH MX COTIPOTHBIICHUH OT TEMIIEPaTyphl KaK ITPU HOJOXKUTEIBHBIX, TaK ¥ OTPHLATEIBHBIX TEMIIEpaTypax B OTIH-
YHe OT M3BECTHBIX aHAJIOTOB MOAUYMHSIOTCS OJAHOMY M TOMY 3aKOHY, a TEMIEpaTypHbIH KO3(Q(QHUIIMEHT UMEET BHICOKHE
3HaYeHus (Tadu. 1).

Tabnuya 1
IMapamMeTpbl KPeMHHEBBIX TEPMOAATYHKOB C HAHOKJIACTEPAMH HUKEJIsSl

Ne o, Om-cM B.K T, °C

1 3 102 4600 -60-120

2 3 103 6250 -60-130

3 5 104 7000 -70-140

4 1 05 7200 -80-150

5 6 105 7300 -100-160
KMT-1 22-103-1-108 3600-7200 -60-180
MMT-1 1-10%-220-103 2030-4300 -60-125
MMT-6 10-10%-100-103 2060-4300 -60-125

+ + .
BriepBeie paspaboTaHHas TEXHOJIOTHS HM3TOTOBJIEHUS KPEMHHMEBOTO TEpMO-JaTdhka N -N-N~ -CTPYKTYpOii
BKJIIOYaeT B ceds mpoBefeHue AU Qy3ur HUKEIs B KPUCTAJUT KPEMHHUS ¢ yesbHBIM conpotuBienneM 40-60 Om-cm n-

THIIA TPOBOAMMOCTH B PEKMME HApACTalouleil TeMIepaTyphl, (OpMHPOBAHHE CHIILHOJNETHPOBAHHBIX ObnacTeil N -
THUIA TPOBOAUMOCTH METOJOM (P (Dy3nH, N3 XUMHUIECKH OCKAEHHOTO HUKEIS C MOCIIETYIOIM OT)KUTOM U OCaXKICHHE
TIOJICIIOA OJI0BA TOMIIMHON 50 MKM, a TaKkxke Hape3Ky IUIACTHHBI KDEMHHS HA JIUCKPETHBIE BJIEMEHTHI MIIOMAIbl0 1 Mm?2
1 HanalKy MpOBOJIOYHBIX TOKOCHEMHBIX BHIBOJIOB.

B omnnuue ot ananora, ynydiieHue aAre3ud OMUYECKOro KOHTAKTa K MOBEPXHOCTU KPEMHUS TEPMOOTKUIOM B
BakyyMe, NpeJoTBpalaeT pazdpoc mapaMeTpoB TEPMOJATUMKOB B 00OMX HAIpaBieHHsX, oOecrieunBasi JTMHEHHOCTD
TOKOBBIX XapaKTEPHUCTHUK.
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Pa3paboTka TeXHOIOTUH M3TOTOBICHHUS TEPMOJATYNKA HA OCHOBE KPEMHHS, JIETHPOBAHHOTO HUKEIEM 00OCHO-
BaH BBIOOp mapaMeTpoB 6a30Boii obGmacTu TepMomaTdnka ¢ N*-i-N* -CTpyKTypoii, MPUBEACHBI [IPOLIECCHI MONTYIEHUS K
HUM OMHYECKHX KOHTAKTOB, T€PMETH3ALNH, TEXHOJIOTHIECKUI MapIIPyT U3TOTOBICHNUS, CTATHUCCKUE U TUHAMIUECCKHE
XapaKTEePUCTUKH, a TAK)Ke HaTEKHOCTb.

TepMonaTymK, COASPIKAIINNA TEPMOTYBCTBUTEIHYIO BEICOKOOMHYIO i-00JIaCTh HA OCHOBE MOHOKPHCTAILTHYC-
CKOTO KPEMHHS U OCHAIIEHHBIN 3JICKTPHYSCKUMU KOHTAKTAMH, OTIMYAIOLIMICS TeM, Y4TO i-0071acTh 3aKII0UCHa MEKIY
JBYMSI CHITbHOJICTHPOBAaHHBIME N*-00JaCTSAMH, BBIIOJHEHHBIMHU yTEM JICTHPOBAHHUs aTOMaMH MeTajlia ¢ 00pa3oBaHuU-
€M CTPYKTYpBI N*-i-N*, mpu 3TOM Hapy»KHasi IOBEPX-HOCTh KaKA0W N*-00MacTH HUKEIUPOBaHA U 00pa3yeT OMHYCCKHIA
nepexon Mexay N*-001acThi0 U COOTBETCTBYIOLIMM JICKTPHYSCKUM KOHTAKTOM, 8 MKy HUKETHPOBAHHBIMHU MOBEPX-
HOCTSIMHU M 3JICKTPHYECKUMH BBIBOJIAMH BBEJICHBI CIIOH OJIOBA.

CrpyKTypa MpeyIoKeHHOr0 TepMOIaTYiKa NpUBeJieHa Ha puc. 1, rae 6a3oBast 00nacTh 1 mpencrasisieT coOoi
BBICOKOOMHBIN KpeMHHUH TOMIUHOK 350 MKM J1erupoBaHHBIA HUKeneM. Ha ero o0e moBepXHOCTH COPMHPOBAHBI HU3-
KOOMHBIE CHIIBHOJIETHPOBaHHBIC oOmacty 2 N* — THIIA TOMIIMHON 2 MKM, HOBEPX KOTOPBIX XMMHYECKHM CIIOCOOOM
OCa)KJCHBI CIIOM HUKEINS 3 TOJIIMHOW 3 MKM CIy’)Kalllie OCHOBOH OMHYECKHX KOHTakKTOB. [l oOierdeHns Hamaiku
IIPOBOJIOYHBIX TOKOCHEMHBIX BBIBOZOB ITOBEPX HUKEJIST HAHECEH CIIOH 0JI0Ba TOIMIIHMHONW 50 MKM.

Bri0op B kauecTBe Marepuana 0a30BOH 00IACTH TEPMOAATUHKA, HPOMBIIIIEHHOTO MOHOKPHUCTAIIIHIECKOTO
KpeMHHs N-THIIa TPOBOIMMOCTH C yIeNbHBIM compoTuBieHreM p = 10-100 Om-cM, 00ycCIIOBIIEH BO3MOKHOCTBIO KOH-
TPOJIUPYEMOTO YIPABICHUS KOHIIEHTPALNEH 3JIEKTPOAKTUBHBIX aTOMOB

1 mm R
W e >
W Y 50 MKkm
}’/ Y 153 MKM
4
?2/ 350 mxm
11 Y 3 MKM
50 mkm
2 7

32
4

Puc. 1. Cmpyxmypa npednosrcenHo2o mepmooamuurd, 6600UMO20 8 He20 HUuKes (puc. 2) u pabouum OuanazoHoM memnepamypbl

Ipu stom mporecc auddy3un HUKENsT B KPEMHUN OCYHIECTBIEH B PEKHME C HApPACTAIOLICH TeMIepaTypoi,
KOHEYHOE 3HAaUYeHHE KOTOPOro COBHAaa ¢ (UKCUPOBAHHOM TeMIEepaTypoii 00bIdHON TexHOIOTHH. TO eCTh, B OOBIYHON
TEXHOJIOTUH, KOHTPOJIbHBIE 00pa3Ilbl, MOMEIIEHHBIC B aMITYJIbl, YCTAHABIMBAIN B M€4b ¢ HAOPAHHON KOHEYHOH TeMmIie-
patypoit auddysuu, a Bpemst quddy3un cocramsuo 2 yaca. KoHIEHTpAIHsI JIEKTPOAKTHBHBIX aTOMOB HHUKEJS B HHX
moJsiy4anach npubiusureabHo Ha 7-10 % menbie (kpuBas 2), ueM B 00pasiiax, MOJIYICHHBIX B PSKUME C HAPACTAIOIICH
temrepaTypoii (kpusas 1). [IpeumymectBo nuddy3un HUKens B pexXuMe ¢ HapacTarolled TeMIepaTypoil 3aKiito4aeTcs
B TOM, YTO IIPH 3TOM IS MTOJYUYCHHUS 3aaHHON KOHIICHTPAI[MM HOCHUTENIeH Ha mpoiece auddy3uu TpaTuthcs B 1Ba pasa
MEHbIIIC BPEMCHH.

ITo pacuyéTHEIM AaHHBLIM Opu kodddunuente muddysuu Dyi = 2,3-103exp(-0,47/kT) cm?/c u Temnepatype T =
(600-900) °C xonuenTpamus Hukens Nyi = 1,4-10%exp(-2,3/kT) cM, TO ecTh, pacTBOPMMOCTb HUKEJS JOJIKHA ObITh
Nni~10% cm3, a kosduiment nuddysun nomxen umers 3Hadenue D = (104-107) cm?/c. Toraa, 4ToOB 0JHOPOIHO
JIErHpoBaTh 00pasLbl TOMIUHON 1MM, HeoOX0auMO Ob1I0 661 0KoIo t = 1/D = (0/1)%/1077 = 1000 cek, T.e. HoTpedoBa-
JI0Ch ObI 0KOJIO t = 7 YacoB, a B HAIlIEM CIIy4ae Bech TEXHOJIOTHUecKuid mporece quddys3un 3anumaer 3 waca. Konien-
Tpalus aTOMOB HHKeJIs B 06beMe coctaBisuia Ny~ 10 cm3, T.e. Gomblue yeM 05KuIanock.
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1- Si <P, Ni> nonyuennwlii no H080U MexHOL02UU;
2- Si <P, Ni> nomyuennwlii no 0661uH0l mexnonIo2uu

Puc. 2. 3asucumocms s1ekmpoakmugHoll KOHYeHMpayuu om memnepamypvl mepmooopabomxu

CrenaHo 3aKIIOUEHHE, YTO B PEKUME HApacTaHUs TeMIepaTypbl AU Qy3us HUKENS MPOUCXOIHUT IO MEXA0Y3-
JIHMSAM, & TIPEMECHBIE aTOMBI HaXOISTCS B MEKIOY3€IbHBIX COCTOSIHUSAX, TaK KaK MMPU 3TOM KOHLICHTPALWS BaKaHCHH —
Ny cocrapnser nopsaka 107 cm3, T.e. ona nmoutn ma 107-108 nopsakor MeHbINe, YeM KOHLIEHTpALUsS aTOMOB HUKENS B
Mexnoy3nusx [8, 9].

C 1enpi0 UCKITIOUCHHS BIMSHUS BHCIIHUX ()aKTOPOB THIA BJIATH, CBETa M MCHOBEHHBIX BO3MYIICHHH MOTOKA
BO3/lyXa Ha M3MEpPUTEJIbHBIC [TapaMeTPhl TEPMOJATYMKOB B Ka4eCTBE repMETHKA UCIIOJIb30BAIN 3aJMBOYHbIE KOMIAYH-
Jtbl. Jiist MCKITIOUEHHS! BIMSTHUSL Pa3HULIBI MeX Ly K03((GUIMEeHTaMH JIMHEWHOTO paCIMPEHUs KOMITayHaa ¥ TepMOJIaTIHKa B
KOMIIayH]I BBOJMJIM HAIOJIHUTENb, B YAaCTHOCTH, CYpUK-CBUHIIOBYIO KPacKy. 3a OCHOBY 3aJIMBOYHBIX KOMIIayHIOB
B35TH cMOJBl D/1-20 ¢ MaJIeHHOBBIM aHTHAPUAOM U TPHATAHOJIAMIHOM B KaueCTBE OTBEPAHTEIICH.

BrI100p MajeMHOBOrO aHTHAPHAA ¥ TPUITAHOJIAMHHA 00YCIIOBJIEH TEM, YTO MAJICHHOBBIN aHTUAPUJ MO3BOJISCT
TOJTyYHTh KOMITAYHIBI C MaJlOM HAa4aJIbHOW BA3KOCTBIO M OOJBLION KU3HEHHOCTHI0. TpHITAaHONAMUH e BEIOpaH H3-3a
MaJIol ero TOKCHYHOCTH, HECMOTpPS Ha XyJALIME TEXHOJOTMYeCKHe KadecTBa MOJydaeMoro koMmmnayHzia. Penenrtypa
SMOKCUIHOTO 3aJIMBOYHOrO KommayHaa JI-2 npuBeneHa B Ta0in. 2. C TOYKH 3peHHs MPETOTBPAIICHUS OOJBIINX MeXa-
HUYECKHUX HAIPsDKCHUI 00JbIIOE 3HAYCHHE HMEET ycalka KOMIayH/Ia B IPOLIECCe MOJIMMEPH3aliu.

[TosTOoMy HamMu MPOBOJMIICS DK30TEPMHUYECKHUII MPOTPEB MPH Pa3IMYHBIX TEMIIEpaTypax B MpOIecce MoIuMe-
pusaruu mpu temneparype T = 80 °C B Teuenue 4 yacos, npu T = 120 °C B Teuenue 12 yvacos, npu T = 140 °C B Teue-
Hue 24 vacoB. B pesyibraTe yaaaoch CBECTH K MUHUMYMY 00pa30oBaHHE MEXaHMYECKHUX HAIPsIKEHUH B ITPOIIECCe OT-
BEPIKICHUS BBIOPAHHOM MOKCHIHONW CMOJBI.

Tabauya 2
PenenTypa 3MOKCHIHOIO 32JIMBOYHOr0 KoMmayHnaa J[-2
VYcioBHoE CocraB, BECOBBIC YaCTH
KommayH 06o3Ha4CHHE Cmomna OTBepauTes Hanonuurens
HANMCHOBAaHUC KOJIMYECTBO HANMMCHOBAaHUC KOJIMYECTBO HANMMCHOBAHUEC KOJIMYECTBO
3anuBo4HOE -2 D1-20 100 Ma 2,28K cc 1,5-1,8r

CTpyKTypHOE ONHCaHHE IOCIIEeIOBATEIBHOCTH TEXHOJOTHYECKUX IPOIECCOB M HAMMEHOBAaHMSA TpeOyeMbIX
Y4YacTKOB, a Takxke 000pyA0BaHUil Uil U3TOTOBIICHHSI TEPMOJIATYMKOB 0(hOPMIIEHO B BHJIE TEXHOJIOTHYECKOTO Mapuipy-
Ta U3rOTOBJIEHUS TEPMOJATUHNKA HA OCHOBE KOMIIEHCUPOBAHHOI'O KPEMHHUSI.

OKCIIepUMEHTAJIFHO TI0KAa3aHBl BO3MOKHOCTH ONTHMH3AIMHA H3MEPUTENFHOIO0 TMapaMeTpa TepMOJaTdhKa B
CXEME€ C I0CIEI0BATEIbHO-IIapaLIEIbHO COEJUHEHHBIMU PE3UCTOPAMU U YCTAHOBJIEHA B3aUMOCBSA3b 3TUX I1apaMETPOB
C YYBCTBHUTEJIBHOCTHIO ONTUMHU3NPOBAHHON CXEMOH, 4TO CIIOCOOCTBYET 0OECIIEYEeHHI0 TOUHOCTH M3MEPEHHUI M CHUKe-
HUIO MOTPEIIHOCTH.

K = (Rl o Rz)rl2
= (rz _Tl)(Rl + rl)(RZ + rl) ’

1)
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IIpu sToM m3MepsiemMas TeMIepaTypa olpenelsieTcs YCIOBHAMH KOHTPOJIHMPYEMO# cpensl (Ta3, )KHUIKOCTb H
JIpyTHe) ¥ IMEET He3HAUUTEIbHBIC OTKJIOHEHUS (Ta0u. 3), a B CTallMOHAPHBIX YCIOBHX HaéT NCTUHHYIO TEMIIEPATypYy.

Tabauya 3
OTK/I0HEeHHE IAPAMETPOB M XapPaKTEePUCTHYECKUX BeJIHYMH TePMOAATYHKA OT HOMMHAJIbHBIX 3HAYeHU I
DakTophl AUwUn AK/K ARR ABB
TeMmmepaTypa OKpy»Karouei cpezbl 0,06 0,05 0,01 0,001
Crapenue marepuaia 0 0 0,1 0,01
[puBenéHHas MOrPeIHOCTh 0,05 0,05 0,01 0,01

HanéxHOCTh TepMoOmaTYMKa B OTHOLICHHH IOCTOSHHBIX OTKAa30B C YYETOM JEeCTaOWIN3UPYIOIHX (HaKTOPOB
pu norpemrHocTy He 60ee 1,0 %.

ASM(IKC /SMaKc = 0745 (2)

AS AS 1 1
P =@(—2ee) - (- ——2e ) = p(——) —D(————) = 0,966 3
( o ) —D( o ) (0’45) ( 0,45) (3)

Taxum 06pa30M, Ha OCHOBC paC‘-IéTHI:-IX JAaHHBIX BBISABJICHO, YTO Ha[[é)KHOCTb TepMOJaTUYrKa CC = OCTaBJIACT
cocraBisiet 0.966 1 obecreynBaeTCsl MOMaAaHUEM BEIMYUHBI YYBCTBUTEIBHOCTH B TIoJie qocTyma [4].

U3 nonmy4eHHBIX pe3yIbTaTOB MOXKHO CHETATh BBIBOJ, YTO CTAOMIFHOCTh NTAPAaMETPOB, BHICOKHE YyBCTBUTEIb-
HOCTb U OBICTPOACHCTBHE W BO3MOXKHOCTBH HCIIOJIB30BAHMS TATYNKOB TEMIIEPATYPHI Ul JUCTAaHIHOHHOTO YIPaBICHHS
TeMIepaTypoll 00beKTa, a TakkKe BO3MOXKHOCTh HCIIONB30BAHUS MX B PasiMYHBIX CPeNax U OOBEKTax ONPEACNSIOT
Oonplne (yHKIMOHATBEHBIE BO3MOXKHOCTH IpeoOpa3oBareliell TeMIepaTypbl Ha OCHOBE KPEMHUS, JIETHPOBAaHHOTO HU-
KeJIeM.

[pencraBneHHbIe pe3yabTaThl OKA3bIBAIOT, YTO TEMIEPATYPHBIC TATYMKH HAa OCHOBE KPEMHHS C HAHOKJIACTe-
paMH aTOMOB HHUKEJIA MOXKHO HMCIHOJB30BaTh JJId AUCTAHIIMOHHOI'O KOHTPOJA TEMIEPATYPhl Pa3JIMYHBIX O6’LCKTOB,
HaxoJdAmuUecs B Pa3JIMYHBIX 3KCTPEMaJIbHBIX YCJIOBUAX, MOBBIIICHHOM paguanuu, Mmpyu HaJIU4Yun BI/I6paIlI/II/I, ra3oBoit
CpCabl U )KUAKOCTH
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TECHNOLOGY OF RECEIVING HIGH-SENSITIVITY
TEMPERATURE SENSORS WITH NICKEL NANOCLUSTERS

B.E. Egamberdiyev?, S.S. Nasriddinov?, Sh.A. Sayfulloyev?, I.1. Bozorbayev*
Tashkent State Technical University, Uzbekistan

Abstract. Industrial technology of manufacturing temperature sensors with ultra-high thermal sensitivity based
on nickel-doped silicon is developed and mastered. The developed sensors allow you to remotely and continuously mon-
itor the temperature of the object. The results show that temperature sensors based on Si <P, Ni> can be used in high
radiation conditions.

Keywords: nanocluster, temperature sensors, radiation, ultra-high thermal sensitivity, alloying, Nickel, diffu-
sion, concentration of nanoclusters.
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Economic sciences
IJKOHOMHMYECKHE HAYKHU

YAK 65.013

NHHOBALIMOHHBIE METObI ITPOBEJEHUSA
IPOPEKTUBHBIX BCTPEY ITIPOEKTHBIX KOMAH/|

JI.B. CtankoBa, TOKTOp, TIaBHBIN aCUCTEHT
VHHBEPCUTET HAIMOHAIBLHOTO M MUpOBOTO X03s1iicTBa (Codust), bonrapus

Annomauyus. Ilposedenue scmpeuu s651€mMcsk HEOMbEMIEMOU YACHbIO PAbOMbl NPOEKMHbIX Komano. Koman-
0bl 00IXHCHBL 0OBLEOUHUMBCA U 8MeCHe UCKANb peuleHus npodiem U 3a0ad, ¢ KOmopvimu oHu cmankusaromcs. Lens
cocmoum He 8 MoM, Ymobbl RPOGecmu OQUYUATILHYIO 2PYRNOSYI0 6Cmpey, d Ymobdvl pabomams emecme U NPUHUMAMb
agppexmusnble peulenus, Komopvie npueedym K YCHewHoU peamuzayuu npoexmd. VmennHo nosmomy yeib OAHHOU
cmamot COCMOUm 8 pacCMOMPEHUU PA3IUYHbIX UHHOBAYUOHHBIX Memo00os8 05 NPO6eOeHUs 3PPexmusHbix ecmpey
npoexmubix Komano. CYwHOCmMb PACCMOMPEHHBIX Memo008 U mpeho8aHull, NOCied08amelbHOCMb U NPUHYUNBL UX
npuMeHerlst NOOPOOHO ONUCAHDL.

Knrouesoie cnosa: xomanoa npoexma, pabodue cmpeyu, RPpUHsIMue peuileHuil, UHHO8AYUOHHbLE MEmOoobl.

BBeaenue

[lepnoandeckue BCTpedr MPOSKTHBIX KOMaH/ SBISIFOTCS] BayKHBIM WHCTPYMEHTOM JUISl YIIPABJICHHS ACATEIHHO-
CTBIO, CBSI3aHHOW C MPoeKkTOM. OHH BBIMOJHAIOT MHOTO Ba)KHBIX (DYHKIIMH, OCHOBHBIMH M3 KOTOPBIX SIBJIAIOTCS: HA3HA-
YeHHE TEeKYNINX 337ad ¥ IUNITaHWPOBaHUE TpaduKka pabdoThl, OTYETHOCTH O BBIIOJHEHHBIX PaboTax, MPUHIATHE PEIICHHH,
paspereHne npoodieM u Apyrue.

Bo Bpemst BcTped M IpyNIIOBBIX 00CYKAEHHH OYEHb 4acTO MPOEKTHAsI KOMaHa (JOKYyCUPYETCs B OCHOBHOM Ha
3a7ia4ax, 1 OuYeHb Majo BHUMaHHS YAEISETCS CTPYKType padouero mporecca. AKIEHT JIeJlaeTCsl Ha TOCTaBICHHBIE 1ie-
JIM, KaKue pEeIIeHUs MPUHUMAIOTCS, KaKhe BOIPOCH! JOJDKHBI pacCMaTpUBAThCA, U OUEHb PEIKO 3apaHee INIAHUPYIOT
caM mporecc paboThl — Kak UMEHHO MpoOJIeMbl OyIyT M3y4aThesi, Kak OyayT T€HEpHpOBAThCS MJCH, KaK BHIOMpATh U
MIPUHUMATh PEUIeHUs. DTO MOXKET HETaTUBHO MOBJIMATH HA UCXOJ MEPOIIPUATHSL.

OpxHuM U3 croco0oB MOBBIIIEHNUS 3()(HEKTUBHOCTH BCTPEU B IIpOIecce peaan3alii IPOEKTa SBISETCS HCIOb-
30BaHUE MPOBEPEHHBIX METOAOB M CTPYKTYPHUPOBAaHHS W MPOBEACHUS MOJOOHBIX MEpOnpHusTHil. B cBsi3u ¢ 3THM B
CTaThe Pa3bsACHIETCS CYIIHOCTh M ONUCHIBAIOTCS ITOCIIEI0BATEIbHOCTh U IPUHIUIIBI IPUMEHEHNS] HEKOTOPBIX METOJIOB,
OOBIYHO WCIOJIB3YEMBIX B MPAKTHKE YNPABJICHUs, JUIS MPOBEJCHUS BCTPEUH, a UMEHHO: MeTo] «VHTelIeKT-KapThl»,
Mmeron «MupoBoe kade» 1 MeTo «OTKPBITOE TPOCTPAHCTBOY.

Poan MeHem:kepa npoekTa s 3(pGeKTHBHOTO NMPOBeIeHUsS] BCTPEeYH KOMAaH/IbI MPOEKTa

CymiecTByeT MHOXKECTBO Pa3IMYHBIX METOAOB H IIPUEMOB, KOTOPhIE MOXHO HCIIOIB30BaTh Ha BCTpedax Mpo-
eKTHOW KOMaHJBI U OpTaHU3aIlH U ONTUMH3AIMK pabouero mpouecca. MeToabl, KOTOpsle OyAyT HCHOIB30BATHCS,
JTOJDKHBI OBITH BBIOPAHBI B COOTBETCTBHHM C IIETIBIO MPEACTOSIIEH BCTPEUH, MECTOM, T OHa COCTOMUTCS, U BPEMEHEM,
JIOCTYTIHBIM JJIS1 Y4aCTHHKOB.

HeszaBucumMo 0T TOro, Kakoif MeTo ] BEIOEpET PyKOBOAUTEINb NIPOEKTa, €CTh HECKOJIBKO OCHOBHBIX 3aa4, KOTO-
PBIM OH JOJDKEH CIIEA0BATh, €CJIM OH XOUET, YTOObI BCTPEYH OBUIN NMPOAYKTHBHBIMH.

OnnHa u3 HanboJiee BayKHBIX 3a7[ad PyKOBOJUTEIIS IPOEKTa — YETKO U SICHO OOBSICHUTD LIEJIb BCTPEUH, CICIUThH
3a X0JI0M 00CYX/ICHHS M KOT/1a KOMaH/Ia OTKJIOHAETCS OT 3aJJaHHON TEeMBI, BEPHYTh UX K ONPE/ICICHHOM IEIIH.

PykoBoauTens poekTa JODKEH 3apaHee MOATOTOBUTHCS M ONPENENNTh, Kak OyIyT BU3yaIn3UpOBAHBI PE3yIIb-
TaThl 00CYKAEHHUs. DTO YpE3BbIUAHO BAXKHO, MIOCKOJIBKY BH3YaJlM3alus CIIOCOOCTBYET JydIieMy OHUMaHUIO HHQOp-
Manuy, GOKyCHpyeT BHUIMaHNE yYaCTHHKOB, CO3/IacT BU3yallbHbIe 00pa3bl, IOMOTAeT JIETKO 3alIOMHUTH HH(OpManuio.

B GonpmmHCTBE METOIOB ISl IPOBEICHUS Pab0UYNX BCTPEUH MPEAIIONAraeTcs, YT0 KaKIbIH yIaCTHUK JOJDKCH
aKTUBHO Y4aCTBOBAaTh M BKJIIOYATHCS B OOCY)KICHHE, HO 3TO HE BCETAa TaK, M MOITOMY PYKOBOJIUTENH MPOEKTA JOIDKEH
YEeTKO CIIEINUTH 32 ITHM.

YacTo mpoeKTHBIE KOMAH/bI BKIIOYAIOT B ce0sI JII0/IEH U3 Pa3HBIX OT/IENOB MJIM OPTaHU3AIMHA, KOTOPHIE SBIIS-
IOTCS CIIENUANMCTAMHU B OIPEAETICHHBIX o0macTsaX. OHHM NPUXOIAT Ha pabodune BCTPEUr ¢ pa3sHBIMHU B3TJIIaMHU U pelie-
HHUSIMH TI0 00cyXIaeMoil Teme. BoT mouemy 1ist pyKOBOIHUTENS POEKTa OCOOSHHO BaXKHO CO3/ATh MPOIECC, KOTOPHIH
OyleT HampaBJIeH Ha JIOCTMIKEHHWE KOHCEHCYcCa, YTOOBI JIIOAM MOTJIM CIIBINIATH APYT Jpyra, IOHMMarh, 4TO CTOUT
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3a pa3HbIMH MHCHHSIMH H IO3ULUSIMY, IIOHUMAaTh apryMEHTBI IPYTHUX, aHAJIU3UPOBATh CYLIECTBYIOIINE AIbTEPHATHBEI U
BMECTE HCKaTh BO3MOKHBIC PELICHHSI.

PykoBoauTens mpoekTa TOHKEH co31aTh OIaronpHATHYI0 pabodyro cpeay, KoTopas CTUMYIHpYeT 3¢ deKTHs-
HBIA JWaJor MEXTy yYaCTHHKAaMH M BOBpEMs IIPEKpallacT Bce HEKOHCTPYKTHBHBIC NEHCTBHUS, KOTOPBIC OTBICKAIOT
BHUMAaHUE TPyl U 3aTPYIHSIOT NPOLECC NPHHATHUS PEIICHHUH.

Eme oxgHa BakHas 3aaya pyKOBOJUTEIS POEKTA — ITOAAEPKUBATH XOPOLIUH TEMIT pabOThI, KOTOPBIA CTHMY-
JIMPYET JKeJTaHue, U COACHCTBOBATH BOBJICUCHHUIO YYaCTHUKOB B PaboTy.

st pykoBonuTenei NpOeKTOB BayKHO 3HATH KaK MOXHO OOJIbIIIE Pa3IMYHBIX METOJOB M TEXHHUK, YTOOBI MPO-
BOJUTH paboyre BCTPEUH, LIeICHANPABICHHO pa3BUBaTh CBOW HaBBIKU, YTOOBI pabOTaTh C HUMHU M 3HATH, KOT/Aa M KaK
UX HMCIOJB30BaTh. Hike npuBeIeHO OonMcaHue HEKOTOPBIX METO/I0B, KOTOPbIE PYKOBOAUTEIH IPOEKTa MOTYT HCIIOJIb-
30BaTh JUIS MOBBIIEHHUS 3P )EKTHBHOCTH BCTPEY ¢ KOMaH/I01 MPOEKTA.

Meron «MHTeLJIEKT-KAPThI»

Meron «uTemtekT-kapThi» (Ha anrmuiickom Mind Map, u3BecTHas Tak:ke Kak MalHI-KapTa, KapTa MBICICH,
MEHTalbHasl KapTa, KapTa pa3yMa) SIBIAETCS BBHICOKOI((EKTUBHBIM MHCTPYMEHTOM AJSI JTOCTIKCHUS MH(OPMALNH B
MO3TY 4EJIOBEKa — OH SIBJISICTCS TBOPUECKUM U JIOTHYHBIM CPEICTBOM BEICHHMS 3amuceil 1 OyKBaIbHO «OOPHCOBBIBACTY
Uzieu, KOTOpbIe ecTh y Jrojed. OHM codeTaroT B ceOe ClioBa, KAPTUHKH, IU(PBI, JIOTHKY, PUTM, [[BETA U MPOCTPAHCTBO
0 YHUKAJIBHBIM CIIOCO0aM.

OTOT METOA NO3BOJISIET OJHOBPEMEHHO CTUMYIIUPOBATH JIEBBIE U MIPABbIC MOTYIIApHsL.

C nomoisio «MHTEMIEKT-KapTh» UHGOPMALU BU3yaIU3UPYeTCsl O-HOBOMY, M, TaKMM 00pa3oM, o0ecreyn-
BaeT JIydlllee BOCHPUATHE U MOHUMaHUE. «HTeIIeKT-KapThl» NPEACTaBIAIOT KaK «OOIIyI0 KapTUHY», TaK U MeJIb4aii-
LIKe JIETaNH, U, TAKUM 00pa3oM, OHHU YIIy4IIatoT 00y4eHHe U KPEeaTHBHOCTb.

OHHM HCTIONIB3YIOTCS AJISL CO3JaHMUS 3aMETOK, LIEJIETONaraHus, peleHus Ipo0iieM, TeHEpUPOBAaHUS UJIEH, 3a1o-
MHUHAHHUA NH(OPMALIH, TTIAHUPOBAHKS IPOEKTOB, IPOBEICHNS BCTPEY U MHOTOTO JPYToTO.

«VIHTeNeKT-KapTh» MOMOTAIOT JIFOASIM BBIPa3UTh CBOM MIEH Oosiee cBOOOJHO, TBOPUECKH, HO YETKO CTPYKTY-
pupoBanHo. Tonu bprozeH — yenoBek, KoTopelid B 60-x rogax 20-ro Beka JIydlle BCEX CUCTEMATU3UPOBAN BCE 3HAHUS O
KapTax MbIcIel 1 NpUHIUNAX ux oonee 3pdekTHBHOrO MCIoab30BaHus. [2]

IIpu coctaBnennn «HTEMIEKT-KapThI» ONpEAENsIeTCs 0Ha OCHOBHAS MBICIE (s1apo). JItob6as BeTBb, OTKIOHS-
IOIIAsCsl OT ATOTO SIJPa, SIBISETCS OTHENIBHOM MBICIBIO WK accouuanueid. OT Hee MOXKeT OBITh Jpyrasi MbICIIb M TaK
nanee. OCHOBHbBIE NPUHIMIBI pa3paboTku «HTentekT-kapThl», onucanHble ToHu beroseH:

— B uentpe craButcs riaBHast Tema. Jlydiie Bcero 3aMEHHTB CJIOBa KPacOYHbIM pUCyHKOM. M300pakeHne yacTto
CTOUT OOJIBIIE THICSHU CJIOB, CTUMYJIPYET TBOPYECKOE MBIIIICHHE ¥ 3HAUMTEIFHO NOBBINIAET 3P (HEKTUBHOCTD TTAMSITH.

— Hcnone3yrores rpaduueckue 3HaKH: CTPENIKY, 3HAKM BOCKIIMLIAHMSI, 3HAKH BOIIPOCa, 3Be37104KU U T.4. C ux
MTOMOIIIBI0 MOYKHO OTMEYaTh MECTa, KOTOPbIE OCOOCHHO BaXKHBI, Hy)KJAIOIUeCs B JaJlbHEHIIeM YTOYHEHUH, WIN yKa-
3BIBaTh CBSA3b MEXK/Y Pa3IMYHBIMU YaCTIMU KapThl.

— Baxno nMeTp pucyHKH Ha Bcel kapre. OHM CTUMYJIMPYIOT PaboTy ABYX HOJyIIapHi MO3ra, MPUTSATHBAIOT
B3I, TOAJEPKUBAIOT AMSTS.

— Texkct momkeH OBITH HAIMCaH 3aryIaBHBIMU M TI€YaTHHIMHM OyKBaMH, MOCKOJBbKY OHHM OOJIETYAIOT YTCHHE U
MOHUMAaHME.

— B xaxzmo#l cTpoke HammcaHO TOJIKO OIHO CJIOBO. biaromapst aToMy kaxkzaoe ciioBo oOusiagaer cBoOoon
CBSI3H, IPYTHMHU CIIOBaMH, IPHOOPETAIOT 0OBEM H 3MACTHUHOCTE.

— CrnoBa, HalTMCaHHBIE NTEYATHBIMU OYKBaMH, PAcIIOJIOKEHBI BIOIb apOYHBIX JTMHUH, TOJDKHBI OBITH COEIHHE-
HBI BMECTE.

— Kaxas moarema XopoIo packparieHa IpyruM I[BETOM.

Metox «MupoBoe kade» (World Café)

Mertox «MupoBoe Kade» IpocT B IPUMEHEHUH U Ha NPAKTUKE JOKa3aj, YTO OH sBIseTcs 3Q(EKTUBHBIM CIIO-
co0OM cO3JaHHs 3HAYMMOTO ¥ B3aHMHOTO JUAJIOra 10 BOIPOCaM, KOTOPBIC BaXKHBI ISl YYACTHUKOB. DTO LEJIeyCTPEeM-
JIeHHBIH 1 3G (EKTUBHBINA CIOCO0 CO3aHUS «KUBOM CETH» Pa3srOBOPOB BOKPYT ITHCKYCCHOHHBIX BOIPOCOB. DTOT METOA
npencrabisier co00i TBOPYECKHMIA MPOLECC ISl BEACHHS COBMECTHOTO JHAJIOra ¢ aKTHBHBIM YYacTHEM BCEX IPHCYT-
cTByOHX. [3]

MeTtox He CllokeH B MPUMEHEHHUH. 3ajl, B KOTOPOM HPOBOJHTCS METOJ, JOJDKEH OBITh O0YCTpOEH B Kade co
CTOJIaMHM Ha YE€TBEPBIX, CKATCPTAMHU, UBETAMU, HCCKOJBKNMHU IIBETHBIMHU MapKepaMn U KapaHJIallaMu 1, €CJIN BO3MOXK-
HO, THUXOH My3BIKOI>i, lICM-HI/I6y)IB MOCCTh, MPOXJIATUTCIIBHBIMA HAIITUTKAMH, Koq)e ¥ 9aeM. YYaCTHHUKH CHUIAT IO YETBIPE
JJIA CEpUN 6ecezl, KaxJaas 1mpoJ0JDKUTCIIBHOCTBIO 20 MUHYT, II0 OTHOMY HJIM HECKOJBKUM BaXHBIM JI1 HUX BOIIPOCAM.
KpaiiHe BaxkHO 00eCIIeUUTh MECTO IS KKIAOTO y4aCTHHKA B OpraHH3allMU MPOLEecca, U €CIIM YHUCIO YYaCTHHKOB He
pa3zeneHo Ha YeThIpe, OMHOM WM HECKOJBKHM TPYIIaM pa3penieHo OBITh B KOJIMYECTBE TPEX WIIH ISATH, IPEATIOYTH-
TEJIHO IISITH, HO He Oojee. Ilepen oObsBIEHHEM IEPBOro payHza MOAEPATOP BCEro MPOIEcca TEIUIO IPHBETCTBYET
BCEX W 3HAKOMHT MX C LEJSIMA MEPOIIPUATHS, Pa3bsCHSS Ipolecc paboThl, MpaByiia ¥ NPHUHIUIBI METOJa. 3aTeM Hpo-
LlecC HAYMHACTCS C IIEPBOT0 M3 TpeX WK 0ojiee payHIOB, KOJMUYECTBO PAyHIOB ONpPENENseTcs] pa3MepOM I'PYIIIbI, Bpe-
MEHEM, B KOTOPOE OHa JIOCTYIIHA, KOJINYECTBOM BOIIPOCOB, KOTOpPBIE HY>KHO IIPOKOMMEHTHPOBATb, H T.II.
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B KOHIIE Ka)XI0ro payHaa OIWH W3 YYACTHHKOB OCTACTCS Yy CTOJa KaK XO35iWH, B TO BPeMs Kak APYrHe TPH
HAYT K APYrUM cTojaM. BeayIuii 3a CTONIOM HMPHUBETCTBYET HOBBIX YUYACTHHKOB M JICIUTCS C HUMHU CYThIO Oecellbl Ha
CeroHAIHNI eHb. HOBBIC YYACTHUKH JETIal0T HEKOTOPbIE CBS3U C 3THMH Pa3roBOpPaMH, C KOTOPHIMU OHH ObUIH CBS-
3aHbl /10 cux nop. Takum oOpa3om, riiyOrHA pa3roBOPOB YBEIMYUBAETCS C TEUCHHEM BpeMeHH. B KOHIle BTOpOro payH-
Jla Y9aCTHUKHU BO3BPAIIAIOTCS HA CBOM MCXOJHBIE MECTA MIIM HEPEXOAAT K JIPYTUM CTOJAM Ha OJMH MJIM HECKOJBKO pa-
YHJIOB, B 3aBUCHMOCTH OT CXEMbI METO/Ia. B KaXXJIOM MOCIEIyIONMEeM payHIe YIaCTHHKH MOTYT HauaTh 0OCYXIaTh HO-
BEIIf BOTIPOC WK YTITyOUTH MCXO/IHBIM.

Iocne Tpex minm Oojiee payHAOB BCs IPYIIa COOUPACTCS, YTOOBI TIOACIUTHCSA U y3HATH aKTyaJIbHbIC TEMBI, HO-
BBIC UJICH, BHIBOIBI, PCIICHUS, KOTOPBIC OHH JOCTUTIH. C MOMOIIBIO TJIABHOTO MOJEpaTopa BCe CYMMUPYETCS U 3allu-
CBHIBACTCs HA (pIIMIUAPTaX WIH APYTUX NOJOOHBIX JOCKAX WM 3KpaHaX, YTOOBI MOMACTh B TPYIITY U OBITH BUAUMBIM JIJIS
Bcex. Ha aTom 3tamne pabota MOXKET 3aKOHUUTHCS WIIH 3aITyCTHTh APYTUE PAYH/IbIL.

Jlist yerienmHo M peaau3aiy 3Toro MeTo/ia KpailHe BayKHO CJIeJJ0BaTh OCHOBHBIM MPHUHIIMIIAM PA0OTHI:

— OTIpe/IeICHIE TEMBI;

— co3/1aHue OJIarONpUSATHON 00CTaHOBKH;

— BBISIBJICHHE 3HAYMMBIX BOTIPOCOB;

— NPUBJICYCHHE BCEX K AKTUBHOMY YYaCTHIO M COTPYIHUYICCTRY;

— COMTaCOBAaHUE Pa3HBIX TOUYCK 3PCHUS,;

— aKTHBHOE CIIyIlIaHHE IPUMEPOB, HHTYUTHUBHBIX U TIIyOOKHX BOIPOCOB;

—0000111eHne KOMaHIHBIX PEIICHUH.

Metoa «OTKpbITOE IpOocTpaHcTBO», Open Space Technology

Merton «OTKpBITOE MPOCTPAHCTBO» — 3TO CHIOCOO cOOpaTh JIOJEH Ui OpraHu3alnuy 00CYKICHUH HIIH MPOBe-
JICHNS] KOMAaHAHBIX BCTPEY. DTOT METOJ MO3BOJISET IPYIIIaM JIF0OOro pa3Mepa BBIOMPATh CIOKHBIE M BaXKHBIC TEMBI U
OBICTPO IPUHUMATE TPABIIIEHBIC perieHus. [1]

Cosnarenp Metona XappucoH Oy3H H3HAYaIBHO pa3paboTall 3Ty TEXHOJOTHIO B OTBET Ha YacTO BBICKa3bIBac-
MO€ MHEHHE, YTO INEepEephIBBI HA KO(e SABIAIOTCS HAanOoJee MOJE3HBIMH MOMEHTAaMH HA COBEIMIAHMAX KOMaHIBI. Jlis
MHOTHX YYaCTHHKOB Pa3rOBOPHI B MEPEPHIBaX, a HEe (POPMAIBHBIC PA3rOBOPHI BO BpeMs O(HIMAIBHBIX BCTPEU, TOPa3io
OoJsiee TMHAMUYHBI, TIPEIIONAraloT OoJiee eCTECTBEHHbIE PEaKIUMU W BBIPAXKAIOT JMYHOE MHEHHE, HE OECIOKOsCh 00
OIIEHKE WJIM KpHUTHKE. B kaduecTBe HepoCTaTKa MOXKHO yKa3aTh, YTO Pe3yJIbTAThl 3TUX Pa3rOBOPOB HE 3aMIUCHIBAIOTCS U
PEAKO CTAaHOBATCS TOCTYIHBIMU AJIs O0Jiee HTMPOKOT0 KPyra IPUCYTCTBYIOLIHX.

Merton «OTKpBITOE MPOCTPAHCTBOY» MBITAETCS CIIOMATh TPAIUIMOHHBIE YOPMAThI OJJHOTO pa3Mepa, MPEA0CTaBIsIs
JIFOJISIM CBOOOJTHOE MECTO M BpeMsl, YTOOBI MPEAJIOKHUTh, YTO M Kak 00CyanTh. PaboTa B OCHOBHOM OCHOBaHa Ha CaMOOpra-
Huzanuu mojel. IIpeanonaraercs, 4To BOBJICUCHHBIE JIFOAU 007aal0T HEOOXOJUMON KOMIETEHTHOCTBIO M CUJIBHOM MO-
THUBAIMEH AL IPUHATHS PEIICHNI. DTOT METO/] Pa3BUBACT KPEATUBHOCTD M MPEATIOIATraeT JIMIHYIO OTBETCTBEHHOCTb.

[Ipu npoBexeHnn MeTo1a OOBIYHO MPUCYTCTBYET MOAEPATOP, KOTOPBIH OOBSICHSIET MPOLIECC, @ 3aTEM YUaCTHHKAM
TpeJyIaraeTcs co3/laTh CBOM COOCTBEHHBIE TUCKYCCHOHHbIE TpyIbl. OOCY K IeHUs POBOSTCS B CIEIHAIBLHO OTBEICHHBIX
MECTaX, U3BECTHBIX KaK MPOOMBHBIE 30HBI, yJACTHUKH MOTYT CBOOOIHO ITepeMeIaThCs MEXLy TpyInaMu HoBocTei. Kax-
Jlasi TPYTIIa 3aMiChIBACT CBOM PAa3rOBOPHI B JII000H (hopMe, KOTOPYIO OHH MOTYT MCHOJIB30BATh AJIsl TPAHCIISAIMN MITH Pac-
IpOCTpaHeHust coOpanust ((GIUmIapT, HOYTOYK, Kamepa, Teae(OoHb! U T.J1.). DTO MOMOTaeT yYaCTHUKAM CHOBA TIOYYBCTBO-
BaTh ce0s YacThIO BCeil rpymnisl. B KoHIe MeponpusaTHs, Ha OCHOBE COOpaHHON HH(OPMALIMHU U ¢ TIOMOIIBIO MOJIepaTopa,
YUYaCTHUKH pa3pabaThiBaIOT TUIaHbI ISWCTBUIA, U BIIOCJIEICTBUH 3TH IUIAHBI PACCHUIAIOTCS KKIOMY YUaCTHHKY.

Hcnonp3oBanne Merona «OTKPBITOE IPOCTPAHCTBOY» CBSI3aHO C MPUMEHEHHEM 3aKOHA «00eHUX HOI», TaKKe U3-
BECTHOTO KaK 3aKOH MOOWiIbHOCTH. Hora cTpacT u HOra OTBETCTBEHHOCTH BBIP@XKaIOT OCHOBHYIO MJICI0 METOJa HpH-
HATHSL OTBETCTBEHHOCTH 3a TO, YTO BBl XOTHTE M K 4eMy CTpeMHTech. Ha mpakTHKe 3TOT 3aKOH MOKAa3bIBAET, UTO €CIIU
YeJIOBEeK HE MOJIydYaeT U He OLIEHUBAET, TJie Obl OH HU OBUI, OH JI0JDKEH MCIOJIB30BaTh 00€ CBOM HOTH, YTOOBI MMOWTH KY-
Ja-HUOY /b, TI€ OH MOXKET BHECTH CBOH BKJaJ. YYaCTHHKAM Ipeaaraercs B3sTh Ha ce0s OTBETCTBEHHOCTH 3a TO, YTO
JuIsl HAX BakHO. OHHM caMM JI0JDKHBI BBIOMPATh, KyJa WATH W Kakue 0OCYKAEHHs BKIIOYaTh, B 3aBUCHMOCTH OT TOTO,
TJie, 10 MX MHEHHIO, X y4acTHe NPHHECET HaHOOIIBIIYIO ITOJIb3Yy. 3aKOH «00EMX HOI» OCHOBAaH Ha YETHIPEX OCHOBHBIX
MIPUHIONIIAX PaOOTHI:

— Kro Obl HM npuIIeN, 3TO NPaBUIIBHBIN YEJIOBEK — OJJHA M3 OCHOBHBIX MJEH METO/a 3aKIIF0YAeTCsl B TOM, 4TO
Y Ka)XJI0T0 €CTh BO3MOKHOCTH W IIOTEHIIMAI JJI1 BOBJICUCHUS ¥ BHECEHHUS BKJIQ/1a, €CITM OHH yOSKICHBI B TOM, YTO TeMa
Ba)XKHA, M XOTAT aKTUBHO y4acTBOBATh B €€ 00CYKICHUN.

— Yto OBI HU CIYYHUIIOCH, JOJDKHO OBUIO CIIYYHTBCS — METOX ObUT pa3paboTaH, 4TOOBI BEI3BATh M MOOIIPUTH
€CTECTBEHHYIO ¥ TBOPUECKYIO PEaKIHIO CO CTOPOHBI YYaCTHUKOB; HHOT/IA PE3YIbTAaTHl MOTYT OBITH HEIPEACKa3yeMBbIMU
1 yIUBUTEIHHBIMHE, I0O3TOMY JJISI OPTaHU3aTOPOB M YIACTHHUKOB OYEHBb BAYKHO HE MMETH MPEABAPUTEIBHOTO IJIaHA, YTO
MIPOU30UIET U KaK OHU OyIyT COCPEOTOUYCHBI Ha TOM, YTO IIPOUCXOAUT U BEJIET CeO.

— UYro Obl HM HAYMHAJIOCh, HAUMHAJIOCH B HY’)KHOE BPEMsI — TBOPUYECTBO M '€HEpaIys UJIei He MOTJIN ObITh 3a-
IIPOrpaMMHPOBAHBI, U BCAKUI pa3, KOTJa HaYMHAETCsS 00CyK/IeHHe, NPEeAIoaraeTcs, YTo OHO Ha4yaloch B caMoe I10J1-
XOJIsiIIee BpeMsi; OUEHb YacTO HEKOTOPbIE TUCKYCCHH M Oecelbl MOTYT HauaThes elle 10 o(uIHanbHOro Havania Ipo-
1ecca 1 MpoAoKaThCs 33105110 710 O(HINAIFHOTO OKOHYaHHS BCTPEUH.
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— Korga 3710 3aK0HUMTCS, OHO 3aKOHUYMTCS — KaKIoe 0OCYKJCHHE MMEET CBOE HAdall0o M KOHEIl, M 10 3TOH
MIPUYMHE, JaKe PaHbIIE WM M03XKe, YeM OOBABICHHE, YIaCTHUKU CaMH PEIIAIOT, KaK JI0JIr0 UM €CTh YTO CKa3aTh.

Jlronu MOTyT BEIOpATh OZIHY W3 CIEAYIONINX POJICH Ha BCTpeUe:

— XOCTHHT — YENIOBEK, KOTOPBIA CHIIBHO HHTEPECYETCS IPEIMETOM U JKEJIaeT B3STh Ha ceO0sl OTBETCTBEHHOCTh
3a Ha4yaj0 pa3roBopa 1o MPeAMETY U 3a00THTCS O HEM, YTOOBI JOCTHYb PE3YJIbTATA;

— VY4acTHHUK — BCe, KTO y4acTBYET B Oecelie, CTpPEMSTCS OCTaBaThCs B HEH BCerja U akTUBHO;

— TIlyensr — Te, KTO XOJAMUT CPEAM TPYII, NPBITAIOT OT Pa3roBopa K pa3roBOpY M JENSATCS CBOMMH HIESIMU
«3JIeCh U TaM»; OHU HECYT «IIBUIBIY» B Oeceay 1 0OBIYHO MPOBOIST HMApAIIETH MEXY AUCKYCCHSIMH Ha Pa3HbIE TEMBbI,
41O oborarmiaer Oeceny;

— babouka — 6abouka, BO3MOXKHO, HE XOYET BCTYINaTh HU B KaKHe PasrOBOPHI, BMECTO 3TOTO NPEIIOYnTast
CHJICTh Ha Ta30HE M «KPAacHBO BBITIIIETH». HOBBIM HEOXKNAAHHBIM M CHOHTAHHBIM Pa3roBOpP MOXET BOSHHUKHYTb, KOT/Ia
IiBe WK OoJiee 6abOYKH BCTPEUAIOTCS, CO3/IaBasi HOBBIC IUCKYCCHOHHBIC TPYIIIIHL.

3akjouenue

Hcnonp3oBaHie HHHOBAIIMOHHBIX METOOB ISl OpraHu3aliy paboThl IPOSKTHBIX KOMaH[ OMpeeuT 3 dek-
TUBHOCTh MX pabOYMX BCTPEY U OKAXKET MOJOKUTEIBHOE BIMSHHUE Ha PealTU3aluIo 1eiei u 3aia4 npoekra. [Ipenmyiie-
CTBaMH HMX PEaNM3allUU SBISIOTCS, PEXKIIC BCETO, CO3J[aHNE TBOPUYCCKOM U MO3UTHUBHOMN CPEbl 111 pabOThI, BOBJICYCH-
HOCTHU U COpr)lHH‘IeCTBa Cco CTOpOHI)I BCCX, BLICOKOﬁ MOTHBALIUU U HpI/IBep)KeHHOCTI/I HpI/IHI/IMaeMLIM peIlIeHI/ISIM.
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INNOVATIVE METHODS FOR CONDUCTING EFFECTIVE PROJECT TEAM MEETINGS

LV. Stankova, Chief Assist. Dr.
University of National and World Economy (Sofia), Bulgaria

Abstract. Conducting working meetings is an integral part of the work of project teams. Teams must gather to
brainstorm solutions to the problems and challenges that they face. The objective is not to simply conduct a formal team
meeting but to achieve productive joint work and effective decision-making process, leading to successful project
implementation. This is why the purpose of this article is to present different innovative methods for conducting
effective working meetings for project teams. The essence of the discussed methods is explained and the requirements,
order, and principles for their application are described.

Keywords: project team, working meetings, decision-making, innovative methods.
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YOPABJIEHUE U ONTUMU3ALIUS JEBUTOPCKOIA
U KPEJUTOPCKOI 3A10J)KEHHOCTH

H.C. Tapamonosal, H.H. Xaxonosa®
MarucTpaHT BTOPOro Kypca MarucTepcKoil mporpaMmbl «byXxraiarepckuil yder, aHalius U ayanuT»,
2 JIOKTOp 3KOHOMHYECKHX HayK, Npodeccop Kadeaphl OyXranTepckoro yuera
PocToBckuii rocynapcTBeHHbIH SkoHOMIYeckuii yauBepcuteT PI'OY (PUHX), Poccus

1

Annomauyus. B cmamve paccmampusaiomes cyujecmeylouue 6 3KOHOMUYECKOU Meopuu U nPpaKmuKke Memoobsl
YApasneHuss 0eOUmMopcKoi U KpeoumopcKou 3a00NICEHHOCMbIO HA OCHO8E COBPEMEHHO20 YYEeMHO-AHANIUMUYECKO20
obecneuenusn oannozo npoyecca. Ocobwill akyeHm coelan Ha HeoOXO00UMOCMb PACUUPEHUs U NOBbIUEHU Onepamus-
HOCMU AHATUMUYECKOU COCMABISAIoWell OAHHO20 Npoyeccad.

Knrouesvte cnosa: yuemno-anarumuieckoe obecneueHue, ynpasienue 0eOumopckol u Kpeoumopckou 3a0071-
JHCEHHOCMb.

B coBpeMeHHBIX YCIIOBUSX Pa3BUTHSI YKOHOMUKH (popMHpOBaHHE AEOUTOPCKOM U KPEAUTOPCKON 33/10JDKEHHO-
CTHU TOCTOSIHHO CONPOBOXKAACT XOSHﬁCTBeHHyIO JACATCIbHOCTL OpraHu3aluu. Hpe)KL[e BCCTO XOTCJIOCH 6])1 OTMCTUTD,
YTO TMOCTpOeHHUE 3(P(HEKTUBHOTO YIpaBICHUS JIOOBIM MPEANIPUATHEM, B KaKOH OBl OTpacin 3KOHOMHKH OHO He (DyHKITHO-
HHUpPOBaJo, Bcerza OepeT cBoe Havyajo ¢ JeTalbHOH NMpopaboTKy TpeboBaHMil K (OPMUPOBAHHIO €TO KaUECTBEHHOTO yUeT-
HO-aHaJIMTHIECKOro obecneueHust. [IocKobKy Bce TpoIecchl, Oyap TO 3aKIFOYCHHE TOPIOBBIX CACNIOK MM yIUlaTa Hajlo-
TOB B TIOJIE3Y TOCYNApCTBa, BIISIIOT Ha MOSIBICHHE AEOUTOPCKOHN MM KPeIuTOPCKOH 3amoimkeHHoCTH [1, ¢. 160], To
YIpaBJIeHNE HX Pa3MEPOM, COOTHOIICHHEM M CPOKAaMH MOTAIICHHUs MPEICTaBIsIeT coO00H OMHY M3 BaKHEHIIMX 3a1ad
YIIPaBJICHHSL.

NsmectbheBa O.A. 0TMEUAET, UTO «HEOOXOAUMOCTH MPABUIIHBHOTO YIPaBIEHUS YPOBHEM JeOUTOPCKOM 3a707-
KECHHOCTU ONPEACTIACTCA HE TOJIBKO CTPEMIICHUEM K MAKCUMM3AIINU JCHEKHBIX MMOTOKOB, HO U KCJIAHUEM CHU3UTH U3-
nepxKu» [2, ¢. 24]. Cnenyer yuuThIBaTh, YTO JaKe HE3HAYUTEIbHOE YBEIHUCHHUE NCOUTOPCKON 3aJ0JDKCHHOCTH JTOJDK-
HO OBITh MPO(GHUHAHCUPOBAHO MO0 33 CYET POCTa BHEUIHUX 3aMMCTBOBAHUMA, MO0 3a cueT coOcTBeHHOM npubbutn. 1o
MPUYUHE TOT'O, YTO CTOMMOCTDH 3aTpPAauYCHHBIX U PCaIM30BaAHHBIX aKTUBOB, KaK MpaBUJI0O, MEHBIIC CTOMMOCTHU ,Z[e6I/ITOp-
CKOM 3aJJOJDKCHHOCTH, B TIaCCHBE OyXralTepcKoro OajnaHca BO3HHKAIOT HAJIOTOBBIE 00s3aTenbcTBa U NpuoObLih. C yue-
TOM CKa3aHHOTO BBIIIE ITOJIAraeM LEJIECOO0pa3HBIM CHAENaTh 3aKII0UCHUE, YTO OCHOBHOM IIENbI0 YIpaBICHUS AeOUTOP-
CKOH 33/I0JDKEHHOCTBIO BBICTYNACT ONTHUMMU3AIMS €€ BEIMYMHBI. Belb MMEHHO 3TOT NPOIECC PEryanpyeT U3MEHEHHE
JIeOMTOPCKOH 3aJOIDKEHHOCTH, HE JIOITYCKasi PE3KHX CKA4yKOB.

JocraTouHo cepbE€3HOE 3HAUCHHE B KOMIIETEHTHOM M 3((QEKTHBHOM YNpaBIeHUHN A€OMTOPCKOM 33/10JDKEHHO-
CTBIO TIpHOOpETaeT ee aHaIn3 Ha npeanpusTHu. [Ipu 3ToM obiaganue HeoOXoAMMOW MH(OpMAIMEH, Kak O cocTaBe
JIeOUTOPCKOM 3aI0JIKEHHOCTH, TaK U 00 €€ CTPYKType BBICTyHaeT HeoOXOAUMOM MPEANOChUTKON JIJIsl ONpeIeeHHs Ha
MPEINPUATHH COCTaBa MPOOIEMHBIX 3aeMIIUKOB U paboThl ¢ HUMH. Oco0oe BHUMaHHUE JOJDKHO OBITh YIENIeHO YyIpaB-
JICHUIO JIeOUTOPCKON 3a/I0JDKEHHOCTBHIO HA BCEX ATallax BEJICHUS! XO3SHCTBEHHO-2KOHOMHYECKOW AESATEeIbHOCTH IMpe/l-
NIPUATHUA.

Tonbko KaueCTBEHHOE Y4eTHO-aHAJUTHUECKOe OOeclieueHne JaHHbIMU B pa3pese JeOMTOPOB, BUIOB KOHTPAK-
TOB, CPOKOB IUIATEXKEH, MPUMEHIEMbIX METO/IOB ISl B3BICKAHUSI U T.II. MOXKET o0ecneuuTh 3 (GeKTUBHOE YyIpaBleHNE
JTaHHBIM BHJIOM 00513aTEJIbCTB.

HecomHuenHo, Best 1eOuTOpCKast 3aJI0JDKEHHOCTD JIOJDKHA HAaXOAWTHCS MOJA HAOIOJEHHEM B IIOJHOW Mepe, HO
TaKoke MPeINPHATHAM LeNeco00pasHo AepXkaTh MO/ KOHTPOJIeM HeMCcTpeOOBaHHYIO NEOMTOPCKYIO 3aJ0DKEHHOCTh. Pas-
HOOOpa3ne BCeBO3MOXHBIX 9KOHOMUYECKHX CUTYalUi MMO3BOJIIIO IPUMEHSATh HE TOJIBKO TPAJUIMOHHOE OTCIIC)KUBAHNE
cocTaBa M pa3Mepa AeOUTOPCKOH 330JKEHHOCTH MPEANPHUITHS, HO U OCYILECTBUTH WHbBIE CIIOCOObI YMEHBIICHNUS 1e0u-
TOPCKOH 337I0JDKEHHOCTH, KOTOPBIE J]AI0T BO3MOXHOCTH COBEPIINTH BO3BpAT JCHEXHBIX cpeAcTB. KoHeuHo *ke, Bce yka-
3aHHBIE CIIOCOOBI UMEIOT CBOM OCOOEHHOCTH, IUTIOCH M MUHYCHI. I1o MHeHuto Haymosoii JLI'.: «BbiOupas Hanbosee mpu-
eMJIEMBII M3 MyTel YyJIydllleHusl YIpaBieHHsl AeOUTOPCKOM 3a0JDKEHHOCTBIO, OpraHU3aliU-KpeaAuTopy 1elIecoo0pasHo
TaKXKe YIUTHIBAT YCIOBHsI, OT KOTOPBIX OYIET 3aBHCETh HETIOCPEACTBEHHO BBIOOP TOTO MM HHOTO crocobay [3, ¢. 219].

JlmTensHOe yrpaBieHue NeOUTOPCKON 3aJ0DKEHHOCTBIO OCYIIECTBIAECTCS B MPeIeiax COBOKYITHOTO YIIPaB-
JIeHUs1 pUHAHCAMM U CKJIaJ[bIBAETCS M3 IPOCKTUPOBAHUSI IEOUTOPCKOM 3a/I0JDKEHHOCTH U TIOCTOSIHHOTO KOHTPOJIS COOT-
BETCTBUSI (PaKTHIECKOTO €€ COCTOSIHUS IUTaHOBOMY.

OnHuM U3 Hanbosiee M3BECTHBIX METOJIOB YIIPABIEHHS 33/10JDKEHHOCTHIO MOYKHO CUHTATh NPOJAXY ASOUTOp-
CKOM 3aJJOJDKEHHOCTH I10 JOTOBOPY YCTYIKH IpaBa TpeOoBaHHMs (1ieccrro). K 10cTOMHCTBaM TaHHOTO METOAA CIeayeT
OTHECTH TO, YTO ITPOJIAKa JI0Jra BO3MOXHA B JIOCTATOYHO KOPOTKHE CPOKH, YTO IOBBIMIAECT BEPOSATHOCTh MOIYyYCHHUS
JICHEXKHBIX cpeicTB. OCHOBHBIM K€ HEJJOCTATKOM MOKHO CUHMTATh TO, YTO NMEPEYCTYIKa HE MO3BOJIIET MOIYYHUTh MOJ-
HYIO CYMMY 3310JKEHHOCTH.

© Tapamonosa H.C., Xaxonosa H.H. / Taramonova N.S., Khakhonova N.N., 2019
37



ISSN 2308-4804. Science and world. 2019. Ne 3 (67). Vol. II.

BTopbM MeTOI0OM MUHUMHA3AIUH TEOUTOPCKON 3aJJ0JDKEHHOCTH CIIeAyeT IPHU3HATh B3aMO3a4eT 3aJJ0JDKCHHO-
CTeH, KOTOPBIH MpenycMaTpUBAeT IOTAlIeHHE B3aMMHBIX 00S3aTeNbCTB MPEANPUATHI. 3adeT B3aMMHBIX TpeOOBaHWMI
Kak GopMa pacueToB MO JeOUTOPCKOHN 3aJ0JDKEHHOCTH ABIISIETCS JOBOJBHO PAcIIPOCTPaHEHHOH mpakTHKoW. B wmcie
0COOCHHOCTEH JTaHHOTO METOJa YIPaBIICHHUS JCOMTOPCKON 3aJ0JDKCHHOCTHIO IIeTIeCOO0pa3HO yKa3aTh Ha TO 00CTOS-
TEJNBCTBO, YTO BO3MOKHOCTh B3aMIMO3a9€Ta IOSBIIACTCS TOJIBKO MPH COONIOICHIH PSIIa YCIIOBHIMA:

1. OpraHu3aiuy UMEIOT BCTPEYHBIC TPEOOBAHUS.

2. Berpeunblie TpeOOBaHUS TOMKHBI OBITH OHOPOIHBIMHU.

3. CpoK HCIIOJTHEHUsI BCTPEYHOTO OTHOPOIHOTO TpeOOBaHUS:

— YK€ HACTYIII;

— He OBUT yKa3aH B JOTOBOPE;

— OBLT OIpeIeTICH MOMEHTOM BOCTPEOOBAHHUS.

4. Xots ObI 0Z1HA M3 CTOPOH JOJDKHA OBITH COTIIACHA HA B3aNMO3a4eT;

5. He ucTeku cpoKH UCKOBOI TaBHOCTH IO 3aYMTHIBAEMBIM TPEOOBAHUSM.

Haymona JL.I'. cuutaet, 9yTo «B 4uciie TOCTOWHCTB JAaHHOTO METOJa MMEETCS LEeIecO00pa3HOCTh OTMETHTH
BO3MOKHOCTh KaK YaCTHYHOTO, TaK M IOJHOTO IIOTAlIeHUs AeOMTOPCKOil 3am0inkeHHOCTH. [Ipu 3TOM K HemocTaTKam
ClIeyeT OTHECTH TO OOCTOSATENBCTBO, UTO 3a4eT B3aWMHBIX TPEOOBAHHUN — 3TO IOCTATOYHO CIIOKHAS M KOMILIEKCHAs
omepanysi, IMEHHO ITO3TOMY IIPH PACCMOTPEHHH JaHHOTO METOJIa HY>KHO YIUTHIBATh HE TOJIBKO YKOHOMHUYECKYIO CTO-
POHY BoOTpoca, HO U IopuaAndYecKyio» [3, c. 220].

Eie ogHUM METOIOM YIpaBJCHHUs TCOMTOPCKON 3a0DKCHHOCTH BBICTYIACT mepeo(opMIICHHE e¢ B BEKCEs.
JlaHHBI METON MaeT BO3MOXKHOCTh MPEINPUATHIM-KPEAUTOPAM HaJIS)KHO M MPAKTHYHO YIPABISATh ACOMTOPCKOH 3a-
JOJDKEHHOCTBIO B LIEJISIX TTOJIHOTO MOTAIICHHsI 0053aTeNIbCTB. Tak Kak BEKCEJIb MOXKHO MPOIAaTh TPETHUM JIHIIAM M TAKUM
00pa30M MONyYUTh IUIATEXK MO 005M3aTEIHCTBAM PAHBIIC YKA3aHHOTO B HEM CPOKa, TO €r0 MOXKHO CUHTATh JTOCTATOYHO
THOKAM HHCTPYMEHTOM B3BICKaHHS 33JJ0JDKEHHOCTH, TaK KaK Y BEKCelleAepiKaTells MOSBIAeTCS Kyaa OOJbIle BapHaH-
TOB JUIS yrpaBieHus er0. Cpean 0coOeHHOCTeH M HEIOCTaTKOB MOJKHO BBIJICIUTH HE IO KOHIA MPOpPabOTaHHYIO 3aK0-
HOJIATENbHYIO 0a3y U HEPa3BUTOCTh HH(PPACTPYKTYPHI PHIHKA TOPTOBIH BEKCEISIMHU.

Oco0y10 3aMHTePECOBaHHOCTh BBI3BIBACT METOJ YIIPABJICHUS ACONTOPCKOM 3a0DKEHHOCTEIO ITyTeM CO3AaHUs
pe3epBa O COMHHUTEIBHBIM JOJTaM, MOPSIOK (pOPMHPOBAaHUS KOTOPOTO IpeaycMoTpeH B HamoroBom komekce PO,
cTatbs 266. Anroput™M GOpMHUPOBaHHS pe3epBa II0 COMHUTEIEHBIM JOJITaM MIPECTaBlIeH Ha PUCYHOK 1.

I'maBHOE JOCTOMHCTBO pe3epBa MO0 COMHUTEILHBIM JIOJraM — 3TO CKOPOCTh. [Ipeanpustue MOKET CucaTth Jie-
OUTOPCKYIO 3a/I0JIKCHHOCTh PaHBIIE, YeM M0 HEeH MCTEYEeT CPOK MCKOBOW MaBHOCTH. Takke MOXKHO OTMETHTh, YTO Y
KOMIIaHUHU €CTh BO3MOXHOCTb CHHU3UTH O6}I33TGJ’ILCTB3 nepen 6}OI[)KETOM B HaCTHU YIJIaTbl HAJIOr'a Ha HpI/I6LIJ'II) C CyMM
MpUOBUIH, KOTOPYIO KOMIIaHHs He aomonyumina. Kpome Toro, Ty 4acTh pe3epBa, KOTOPYIO HAIOTOILIATEIBIIUK HE HC-
MOJIb30BaJl B OTYCTHOM IEPUOJIC HA TOKPBITUE YOBITKOB MO OE3HAJCKHBIM I0JIraM, OH MOXKET MEPEHECTH Ha CICIYI0-
LU OTYETHBIN (HATOTOBLIH) IEPHO.

38



ISSN 2308-4804. Science and world. 2019. Ne 3 (67). Vol. II.

[Topsimox popMupoBaHus pe3epBa 0 COMHUTENIBHBIM J10JIFaM

v
[TpoBecTr MHBEHTApHU3AIHIO TEOUTOPCKON 3aJ0JDKEHHOCTH, BOSHHKILICH B CBS3H C
peanuzaiueii ToBapoB (BBIIIOJIHEHHEM padoT, OKa3aHHEM YCIIYT), 10 COCTOSTHUIO
Ha MMOCJICIHAHN JIEHb OTYETHOTO TIEPUO/Ia IO HAIOTY Ha IMPUOBLITH

v
BriaenuTs COMHUTENBHBIE IONTH, T. €. Ta JeOUTOPCKAS 3aI0JDKEHHOCTD, KOTOpast
HE ToraiieHa B CpoK, yCTaHOBJICHHBIN TOrOBOPOM, U HE 00ecrieueHa COOTBET-
CTBYIOLIMMH rapaHTUSAMHU

v
OrnpenenuTb CpoK 3aI€PKKHU IIIATEKEN 0 COMHUTEIBHBIM J10JIraM

v

Paccuurath pazmep pe3epBUPOBAHUS CYMM IO KaXI0M 3aA0KEHHOCTH UCXO/s
U3 CPOKOB 3aJICPKKH IIaTeKen

v

BrimonHuTh cpaBHEHUE 0011Iel CyMMBI, KOTOPYIO HaJ0 3ape3epBUpoBaTh, ¢ 10 %
BBIPYYKH (PUPMBI 32 OTYECTHBIH ITEPUO/T

Pucynok 1. Aneopumm ghopmuposarnus pesepsa no COMHUMENbHbIM 0012aM

HenocTratkoMm maHHOTO MeTOJja MOYKHO, Ha HAIIl B3I, CYUTATh CICAYIOIISE aCTICKTHI:

— pe3epB MO0 COMHHUTEILHBIM JIOJITaM MOKET OBITh MCITONB30BaH OpraHU3alUeH JIUIIh Ha TIOKPHITHE YOBITKOB
0T OE3HACIKHBIX JIOJITOB;

— pe3epB co3IaeTcs TOJNBKO IO 3a0JDKEHHOCTD, IPOCPOUYCHHYIO OoJiee 4eM Ha 45 aHeH;

— CyMMa CO3[aBacMOr0 pe3epBa orpaHndeHa JUMHUTOM B 10 % OT BRIpYYKH OTYETHOTO (HAJIOTOBOTO) TIEPHO/I;

— pe3epB [0 COMHUTEIBHBIM JIOJITAM HE CO37aeTCsl B OTHOIICHUH JIOJTOB, 00OpAa30BABIIUXCS B CBSI3U C HEBEI-
IJIATOM MPOLEHTOB;

—  3aJJ0JDKEHHOCTD HE JIOJDKHA OBITh 0OecIieueHa 3a5I0T0M, TIOPYIHUTENbCTBOM, GAHKOBCKOM rapaHTueii [3, ¢. 222].

Crnenyromuii croco6 ynpaBieHus 1eO0UTOPCKON 3aJJ0KEHHOCTIO — 3TO (PAKTOPUHT. DTOT METOJ] UMEET TpaK-
THYECKOe 3HAYCHHE IS MPENIPUATHI, 3aMHTEPECOBAHHBIX B MPO(PUIAKTHKE MTPOOIEMHBIX JOJITOB U B3BICKAHUHU TIPO-
CpoueHHOH 3a/10JhKeHHOCTH. [IpuMeHeHne npouenypbl GpakTopuHra SBJsIETCs 0 CBOGH YKOHOMHYECKOW CYTH «Iepe-
YCTYIKOW MOCTaBIIMKOM IpaBa MOIYYCHHUS CPEACTB 332 PEATM30BAHHYIO MM MPOAYKIHUIO, TOBAPEI, CIICIHATN3UPOBaH-
HOH opranuzauumn» [3, c. 223].

B umcie OCHOBHBIX HEIOCTATKOB MPUMEHEHHsS YKa3aHHOTO METOJa YIPaBICHHUS JEOMTOPCKOW 3aJ0KEHHO-
CTBIO CIIETyeT yKa3aTh JOCTATOYHO BHICOKYIO CTOMMOCTH YCIIYTH IO CPABHEHHUIO C TEM XK€ KPEIAUTOM.

I[TomuMoO Cka3aHHOTO BBIIE CIEMyeT TakKe YKa3aTh Ha CIOXXKHOCTH, CBS3aHHBIE C TEM, YTO KOMITaHUH-
IeOUTOPBI TOJDKHBI YAOBIETBOPATH TPEOOBAaHUSAM, BBHICTABICHHBIM (akTop-KoMmaHueld. CyIIEeCTBYIOT ONIpeIeiICHHBIC
MPOTUBOPEYHSI U B HOPMATUBHO-IIPABOBOM PETYJIMPOBAHUH NMPUMEHEHHs (aKTOPUHTa, B TOM YHCIIE KacalOIIUecs HaJlo-
roo010xeHus (PaKTOPUHTOBBIX OTIEPALIH.

PC3IOMI/Ipyf{ BBINICU3JIOKEHHBIC CIICKTPBI, CYUTAEM BO3MOKHBIM C(l)OpMyJ'alOBaTI) BBIBOJ O TOM, YTO YIIPABJICHUEC
JIeOUTOPCKOM 32JI0JKEHHOCTHIO Ha JIFOOOM TPEANPUSTHH BCerna OepeT Hadalo C aHalu3a €€ COCTOSIHUS U CTPYKTYpHI
Taxkum O6p8,30M, MOXHO IOJABECTH HTOI, YTO B COBPEMCHHBIX YCJIOBHUAX Pa3sBUTHA DKOHOMHUKH HanooJiee AKTyaJIbHBIM
SIBJISICTCA HCO6X0)II/IMOCTI) q)OpMPIpOBaHI/Iﬂ KaQ4Y€CTBCHHOI'O YYETHO-aHAJIUTUYECKOTO obecrieyeHus YIpaBJICHUA }IC6I/ITOp-
CKOH 33/I0JDKEHHOCTBIO, KOTOPOE CMOXKET 00ECTICUUTh MPEBEHTHBHYIO ONTHMH3AIMIO pa3Mepa U COCTaBa 33/10JDKEHHOCTH.

Ha ceropnsimiHeidl 1eHb OCHOBHOW TEHAEHIMEH OTEUECTBEHHOW SKOHOMHKH SIBIISIETCS OTCYTCTBHE PEabHOTO
HSKOHOMHYECKOTO POCTa M YBEINYEHHE KPEAUTOPCKOH 3a70JXKEHHOCTH POCCUHCKUX TPEIIPHUSTHH.

Ha npakTuke 10001 5KOHOMHUYECKHH CyOBEKT CTaIKUBAETCS C TEM, YTO OH HE MOKET 000HWTHCh 6e3 TOH min
WHOM KpeaUTOPCKOH 3a/10/KeHHOCTH. OHa SIBJISIETCS] HEOTHEMIIEMOH YacThIO XO3IHCTBEHHOM JeTEIbHOCTH, OCKOJIBKY
MIPUCYTCTBYET B HEOOXOAMMOCTH TIOTAIICHUS OFOJKETHBIX, ApCHIHBIX W MIPOYMX IUIATEeKEH, BRIILIATHI 3apaOOTHON IIIaTHI
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U PacdeToB 3a TOBApPHO-MATEpHATbHBIE LEHHOCTH C OTCPOYKOW IIaTeka M Tak janee. JlaHHBIM BHI 3a0KCHHOCTH
SIBISICTCSI HEM30EKHBIM.
Bunb! kpeIuTOpCKON 3a10J)KEHHOCTH IPEACTABICHBI HA PUCYHKE 2.

MepPEUMCIICHUs] B3HOCOB Ha CTPaxOBaHWE UMYIIIECTBA
HPEITPUITHS

A 4

NEPCUUCICHUEC B3HOCOB HA JIMYHOEC CTPaxOBaHUEC IIEPCO-
HaJia

A 4

A 4

MMoCTaBIIMKaM U MOoApPAAUYNKAM

Y

BCKCCJIAIM K YILIATC

OcHOBHbIE BUJIBI JI0YEPHUMH MIIM 3aBUCUMBIMHU OOLIIECTBAMM M I1€PCOHA-

3a10JDKCHHOCTH JIOM OPraHM3alHuu

A 4

A 4

MNEPCUUCIICHUSAM HAJIOI'OB B 6IOI[)KCTBI Pa3HbIX ypOBH@fI

A 4

YUPEAUTEIIAM 110 BBIIIATE JOXOJ0B

A 4

IMMOJIYYCHHBIM aBaHCaM

OTYHUCJICHHUSIM BO BHEOIODKETHBIC (DOHJIBI COITUAITBHOTO
CTpPaxOBaHMsI, MEIUIIMHCKOTO CTPAXOBAHUS U IEHCUOH-
HBIN GOHT U T.1.

A 4

Pucynox 2. Buowl Kpeoumopckoil 3a0014CeHHOCU

Ipencrasmsist co00it GpopMy 3aeMHOTO KamuTasia, KPEAUTOPCKAs 3aJ0JDKCHHOCTh 001aaeT CICAYIOIMMU OT-
JUYUTETHFHBIMU YEPTaMHU:

1. TIpencraBnser coOol CBOOOMHBIN MCTOYHUK HCIOIB3YyEMbIX 3aeMHBIX cpeacTB. W Takum oOpa3om obecrie-
YHBAETCS CHIYKCHUE HE TOJIBKO 3aeMHOHN YaCTH, HO M BCEH CTOMMOCTH KaIlWTala IpeANPHsTHS.

2. Pa3mep KpeaMTOPCKOW 3aJ0JKCHHOCTH BIMSIET Ha IPOJOIDKUTENFHOCTh (PHHAHCOBOTO IHKIa (GupMmbl. B
TAHHOM CIIydae HaOIoJaeTcss oOpaTHas 3aBHCHMOCTh MEXIY OTHOCHUTEIFHBIM pa3MepOM KPEIUTOPCKOW 3aI0JKCHHO-
CTH U 00BEMOM CPEJCTB, KOTOPHIC MPEATPHUSTUS IPUBICKACT UIA TEKyIIero (PMHAHCHPOBAHUS CBOCH 3KOHOMHUYECKOM
JIeSITEeFHOCTH. YeM BEIIIIe IepBBIi MTOKA3aTelb, TEM HIDKE BTOPOI.

3. Kpemuropckas 3a10JKCHHOCTB HANIPSIMYIO 3aBUCHT OT 00beMa IPOU3BOCTBA M PEaM3allii TOBapa.

[IpenmpusiTrie, MpuBJeKas 3aeMHbIE JEHEKHBIE CPEICTBA B CBOI 000POT, yinydIaeT coOCTBEHHOE (PUHAHCOBOE
MIOJIOKEHUE TIPU BBHITTOJIHEHUH HECKOJBKUX YCJIOBHA. 3a€MHBIE CPECTBA HE JOJDKHBI 3aMOPAKUBATHCS HA NITUTEIbHBIH
MIPOMEXYTOK BPEMEHH, a TakKe JIOJDKHBI BOBpPEMsI BO3BpallaThCs. B MPOTHBHOM ciiydae BCe BENET K 00pa30BaHMUIO
MIPOCPOUYEHHON KPETUTOPCKOM 3a0IKEHHOCTH, KOTOpas B CBOIO OUY€pellb CIIOCOOCTBYET B3bICKAHHIO MITpadoB U 00-
meMy yXyIIIeHHIO (PUHAHCOBOTO COCTOSHISI MPEINPUsTHsI. IMEHHO MOATOMY CTOJIb MPUHITUIHAILHO BIaAeTh HHPOP-
Maluel 0 cocTaBe, CPOKax JaBHOCTH, YACTOTE M MPUYMHAX MOSBICHUS KPEIUTOPCKOH 3a10KeHHOCTH. [1, ¢. 73]

OpmauM 13 3Q(QEKTUBHBIX CIIOCOOOB CHUKECHUS KPETUTOPCKOM 3a/I0JDKEHHOCTH SIBIISIETCSI OTCICKUBAHKUE CPO-
KOB OIUIaThl cUeTOB. BaXKHOCTh AaHHOW MpOLEAYpPHI CBA3aHA HE TOJBKO C T€M, YTO MPU MPOCPOUYKE HAUUCISIETCS J10-
MIOJTHUTENBHBIA MPOLEHT K OIUIaTe, HO TAKXKe HapylleHHWe rpaduka rwiatexxed BIUSIET Ha OTTPpy3Ky ToBapa. [Ipu mo-
BTOPHOM IPOCPOYKE OILIATHI IUIATEKA TOBAP MOXKET OBITh HE OTTPYKEH. Takke 3TO BIMSACT Ha JCIOBYIO PEITyTaIHIO
MPEANPUATHS B LIETIOM.
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Byxrantepust npeAnpUsTHS T0JKHA OTCICKUBATE CPOKU OILIATHI IO JOTOBOPAM B COOTBETCTBHH C CYIIECTBY-
FOLIMM Tpad)MKOM IUIATEKEH, a TaK)Ke OHAa HECET OTBETCTBEHHOCTh 33 HAJIMYME ICHCKHBIX CPEACTB HA CUETY B JICHBb
MIPOBEACHUS HEOOXOMUMBIX IIaTeXei. MHOroCTyleHYaTas CHCTeMa MPOBEPKH IIATEKeH, KOTopas BKJIIOYACT B Ce0s
OT/IEIIBI MPEIIPUATHS, HEIOCPEACTBEHHO 3aMHTEPECOBAHHBIX B IPHOOPETCHUH MaTePHaIbHO-IIPOU3BOACTBEHHBIX 3aIIa-
COB WJIM OKa3aHus yCJIyT, & TAKKe KOHTPOIb CO CTOPOHBI OyXTalTepHUH B COBOKYITHOCTH JIOJDKHBI CIIOCOOCTBOBATH 3(h-
(hEeKTUBHOMY U CBOCBPEMEHHOMY UCIIOJTHCHHIO BCEX ITIATEKCH.

Taxxe BaKHBIM MEPONPUATHEM Ha MYTH K COKPAICHHUIO PACXO0B MPEIIPUATHS ABISICTCSA YSTKOE OTpe/Iese-
HHUE CTPYKTYPHI OIUIATHI TOBAPOB U yciIyr. OHO BKITIOYAET B CEOs:

1. ®opmupoBanue OIOIKETa KPSIUTOPCKOM 3aI01KCHHOCTH;

2. TmarteibpHYIO OIICHKY (PMHAHCOBBIX BO3MOXHOCTEH M BO3MOKHBIX PHCKOB B OTHOIICHUSIX C KPESIUTOPAMH.

Kpenuropckas 3a0KCHHOCTh MPEIIPUATHIA SBISCTCS MapKEpOM, YKa3bIBAIOUIMM HAa WX HU3KHIA YPOBCHB
(MHAHCOBOM YCTOMYMBOCTH M HMHBECTHIIMOHHOW NpHBJEKaTeIbHOCTH. OOHHUM K3 HambOJIEe MIMPOKO HCIIOJIb3YEMBIX
MyTel pelieHus! TaHHOW MPOOIEMbI SBISIECTCS PECTPYKTYPUPOBAHKE HEIUIATEkKEH, KOTOPOE MPOUCXOUT MYTEM pacipe-
JIEJICHUS 33 I0JDKEHHOCTH BO BPEMCHH, COCTaBICHKE rpaduka u (opM MOTaIIeHUs] pacyeToB.

PectpykTypH3anus HeceT B ce0e MOJOKHUTEIbHEE aCIICKThI, TAKUE KaK OCTAHOBKA HAYMCIICHHS IICHH, «Pa3MO-
PaKUBAHHUE» CYCTOB HAJIOTOILIATCIIBIINKOB, CHATHE apecTOB ¢ MMyInecTBa npeanpustusi. COBOKYITHOCTh JaHHBIX Me-
POTPHUSITHIT OKA3bIBACT MOJOKHUTEIBHOE BIUSHUE HA 3P PEeKTUBHOCTH PUHAHCOBOW MONUTHKY TPEIIPHUSITHS B LIETIOM.

Takum 00pa3oM, U3T0KEHHAs BBIIIC HHGOPMAIIHS MO3BOJIIET CACTIATh BEIBOJ O TOM, 4TO 3(h(HEKTUBHOE yIpaB-
JICHHE KPEUTOPCKOM 3a70JDKEHHOCTRIO JOJDKHO BKJIIOYATh B ¢e0sl TAIlbl IUNITAHUPOBAHUS, HOPMHUPOBAHUS, KOHTPOJIS U
aHallu3a PEryJIHUPOBAHUS YKOHOMHUYECKHX MPOIECCOB, T.€. PEYb HICT O HEOOXOMUMOCTH IPUMCHEHHUS CUCTEMHOTO TIO/I-
Xoama, 4YTO BO3MOXHO HCKIHYUTCIBbHO HpI/I (bOpMI/IpOBaHI/II/I COOTBCTCTBy}OHIeFO KAQ4CCTBCHHOT' O yquHo-
AHAJUTHYECKOT0 00eCIIeueHHs.

Co3gaHne CHCTEMBl yYYETHO-aHAIUTHUYECKOTO VIIPABJICHUS JIEOMTOPCKON M KPEAUTOPCKOH 3a0JKCHHOCTBHIO
MO3BOJIUT 00ecneuuTh 3Q(HEeKTHBHOE YIpaBJIeHHE 00s3aTeIbCTBAME XO3SCTBYIONIMX CYOBEKTOB M MOBBICHT MX IIAHC
HA «BBDKUBAHUE» B YCIOBUSIX KPU3UCA HAHOHATIBHOW SKOHOMHUKH.
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Jurisprudence
KOpuauyeckue Haykun

V]IK 34
K BOIIPOCY O CTUJIE SI3BIKA 3AKOHA

P.!. Mup3aeB, KaHAUJAT IOPUIUIECKUX HAYK, PENOABATENb
CamapKaHJICKUI TOCYJapCTBCHHBIN YHUBEPCUTET, Y 30€KHCTaH

Annomayusn. Pazeumue s3vlKa, nosigieHue 10pUOULECKUX NOHAMUL U Kame2opuil, 6blpabomKa HaAsblkos hop-
MYIUPOSAHUS U UHMEPNPEMAayUll NPABo8bIX eleHUll, (PuKcayul ux 6 ONpPedeieHHbIX 3HAKOBbIX CUCEMAX XapaKmepu-
3YI0M U UCMOPUIO POPMUPOBAHUsL TOPUOUHECKOU mexHuKu. Hcxo0s u3 akmyaibHocmu OaHHO20 80NPOCA 8 OAHHOU
cmamve paccMompenvl CMuiy A3blka 3aKoHd. A makoice uccied08aHo cmpoenue sA3blkd npaga no GePmuKAiIbHbIM U
2opusonmanvbim acnexkmam. Ilpu smom 060cHO8aHa HEOOXOOUMOCT COYEMAaHUsT (ULOLOCULECKUX U IOPUOUYECKUX
BHAHULL.

Knrouesovie cnosa: opuduueckas mexnuxa, Cmuiucmura, OPUOULecKuil I3blK, 3aKOH, NPAo.

Kak cpenctBo oOIIeHHUs, S3bIK OOCITYKUBACT BCe cephl MOIUTHYCCKON, O(PHUIIMATBHO-ICIOBON, HAYYHOU H
KyJIbTYpHOH *u3HU oOmiectBa. ConepkaHue MbICTH 0(OPMIISETCS I3bIKOM U B SI3BIKE, KOTOPBIH Kak Obl CIyXHUT (Gop-
MOH JUTSl OTJIUBKH JF000T0 BO3MOXHOTO BBIPAXKEHHSL. MBI IOCTUTae€M MBICIIb YK€ O()OPMIICHHOH SI3BIKOBBIMU paMKaMH.

Ocoboe MecTO S3BIK 3aHUMAET B MPO(PECCHOHATBHON JIESITEIEHOCTH IOPHUCTA: OBITh XOPOIINM IOPUCTOM — 3Ha-
YT NOHUMATB S3BIK IIPABA U B COBEPLICHCTBE UM BIIAJETh.

CraOMIbHOCTh M MOPSJOK B OTHOMICHUSIX MEXIY JIOJbMHU B OONBIIEH Mepe 3aBHCAT OT YHNOPSIOYCHHOCTH U
YCTOWYHMBOCTH TpaBa, 3aKOHOMEPHOCTH KOTOPOTO MOTYT OBITH BBIPa)KCHBI JIUIIL B cioBe. [103TOMy MpaBOMEpHO roBo-
PHTB O sI3BIKE IIPaBa Kak 0cOOOM IPOSIBICHUN OOIIECTBEHHOH (DYHKIMH s3bIKA.

SI3BIK — 3TO pa3BHUBaIOLIAsICA CUCTEMAa JTUCKPETHBIX (YIEHOpa3AeIbHbIX) 3BYKOBBIX 3HAKOB, CIyXaas s 1e-
Jied KOMMYHHKAaIK U CIIOCOOHAsl BBIPA3UTh BCIO COBOKYITHOCTH 3HAHHI WM MpeACcTaBIeHU YenoBeka o mupe. [lo mpu-
3HAKy BBIPAXXaThb OTBJICUCHHBIE KATETOPHU MBIIIJICHUS (TIOHATHE, CYXJCHHUE) U CIIOCOOHOCTH K JTUCKPETHOCTH, SI3BIK
Ka4yeCTBEHHO OTIMYAeTCs OT TaK Ha3bIBa€MOTI'O S3bIKA )KUBOTHBIX U MCKYCCTBEHHBIX SI3BIKOB, T.€. OCOOBIX CHUCTEM M CHUT-
HaJIM3AIUH. SI3BIK CBS3aH C MBIIUICHUEM H CITY>KUT OpyJaueM (OpMHUPOBaHHS KaTETOPHH MBICIHU U, IIHpe, CO3HAHUI. B
3a[aud HAIIEero MCCIEIOBAaHMU He BXOAMT MOAPOOHOE ONMHCAaHHWE 3TUX B3aUMOCBs3eH U (QyHKIMHA, HO, HE pa3dupasch B
MEXaHM3Me JIeHCTBUS sI3bIKa B OOIIECTBE, Ha HAII B3MJISA, HEBO3MOXXHO OOBEKTHBHO M HAYYHO OLICHUTH U BO3HUKHOBE-
HHe, 1 HOPMHUPOBAHUE S3bIKA TIPaBa KaK COBEPIICHHO 0CO00H SI3bIKOBOH (DYHKIHUH.

SI3BIK TIpaBa BO3HHUKAeT KaK (yHKIMOHAJbHas TpaHCc(OpPMAIMsT HOPMATHBHBIX BBICKA3bIBAHHH JIOTIPABOBOTO
COLIMATIBHOTO PEryJIMPOBAHUS U TIPEJICTABISIET COOOH COIMAIILHO M HCTOPHUUYECKH OOYCIIOBICHHYIO CHCTEMY CIIOCO00B 1
IIPaBUJI CIIOBECHOTO BHIPa)KCHHUS MOHSATHH W KaTEropHii, BEIpaOAThIBAEMBIX M IPHMEHIEMBIX B LIEJISIX IPABOBOTO PEry-
JIMPOBAHMS TOBEJICHNS YIaCTHUKOB OOIIECTBEHHBIX OTHOIIEHMH. CIOBO B CHCTEME s3bIKa IpaBa aJanTHPYeTCs K I10-
TPeOHOCTSIM TOYHOTO U SICHOTO M3JIOKEHUs! IPaBoBOil HH(popManuy.

PeueBbie 0c0OEHHOCTH OGUIMATIBHO-IEIIOBOTO CTHIIA BOOOIIE B MOJTHON Mepe CBOMCTBEHHBI U S3BIKY 3aKOHOB
KaK ero MoAcTIwIo. bojee Toro, B S3bIKe 3aKOHOB 3TH OCOOEHHOCTH BCTPEYAIOTCS B KOHIICHTPHPOBAHHOM BUJE U HC-
MOJIB3YIOTCS C MOBBIIIEHHON CTPOTOCThIO. B 4Hcie TakuX CTHIIMCTUYECKUX PEUEBBIX 0COOCHHOCTEN HAa3BIBAIOTCS !

e 0E3MYHOCTH M3JIOKEHHS, «OTCYTCTBUE MPUCYTCTBUs» aBTOpa (HAIp., «pa3peuiaercs To-TO U TO-TO» BMe-
CTO «pa3perIaeMm...» WIN «pa3periaro. ..», OTCYTCTBUE JUYHBIX MECTOMMEHHH 1-ro nuna);

e 0e3aapecHOCTh BBICKA3bIBAHUH, OTCYTCTBHE OOpAIeHUH, INYHBIX MECTOMMEHHH 2-T0 JINIa;

® CYXOCTh M3JIO)KEHHs, CO3HATEJIFHBI OTKA3 OT 3JIEMEHTOB XYyJOXXECTBEHHOH peuH (B YacTHOCTH, HHU3Kas
CTEIEeHb UCIIONB30BAHMUS TPOIOB), KOHHOTHPOBAHHOM U SKCIIPECCUBHON JICKCUKH;

® CTPEMJIEHHE K TOUHOCTU M OJHO3HAYHOCTH BBIPAXKEHUS, CTPEMIIEHUE K CHU)KEHUI0 CHHOHMMHU U OMOHU-
MUy,

® BBICOKas CTEIICHb TEPMHUHOPH3UPOBAHHOCTH JIEKCHUKH;

® BBICOKas CTENECHb KIMIIUPOBAHHOCTHU H3JIOKEHUS, BRIPAKAIOIIASACSA B MCIOJIB30BAHUH YCTOIUMBBIX CIOBO-
COYETAHUH C PErIaMeHTUPOBAHHOM COYETAEMOCTHIO CJIOB (HAIp., «B YCTAHOBICHHOM HOPSIKE», «3aKIIOUEHHE T0TOBO-
pa» uT. 1.);

® HCHOJH30BAaHUE aPXaU3MOB (HAIP., «IIPUCTaBY, «3alMOJIaBEI]», KIOKIAXKEIATEIbY);

® YaCcTOE MCHOJIb30BAHUE «PACIIEIIEHHBIX CKA3yEMbIX», TO €CTh TAKMX KOHCTPYKIHI, I/le TIIaroja-ckazyeMoe

© Mup3aes P.U. / Mirzayev R.1., 2019
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3aMEHSETCS COUCTAaHHEM OJHOKOPEHHOTO CYIIECTBUTENBHOTO C TIOJy3HAMEHATEIbHBIM IJ1aroJioM (Hamp., «IIPOU3BECTH
MEPETIAHUPOBKY» BMECTO «IIEPETIAHNPOBATHY, «OCYIIECTBIATH KOHTPOIIB) BMECTO «KOHTPOIHPOBATHY);

¢ TPEUMYLIECTBEHHOE YNOTpPEeONEHNE WHINKATUBHBIX, MMIIEPATHBHBIX W MHOUHUTHBHBIX (OpPM IJarona,
MPaKTHYECKOE OTCYTCTBUE KOHBIOHKTHBA,

¢ [IPEHMYIIECTBEHHOE HCIOIb30BAaHNE HACTOAIIETO BPEMEHH;

® BBICOKas CTETEHb Je(pHUPOBAHHOCTH TEPMHHOB U MHBIX CJIOB;

®  HCIIOJIb30BaHHME MCKITIOYUTENHFHO TIOBECTBOBATEIBHBIX (DOPM MPEAIOKEHHUS;

e yacToe ynoTpeOeHHe MOJANBHBIX CIOB («3amperaeTcsy, «pa3peraeTcsy, «BIpaBey, «I0KEH»  T. II.) U
WHBIX MOJIAJIFHO OKPAIIEHHBIX KOHCTPYKIMH, BEIPaXKaIOLIMX IPAaBOMOYHE, 00s3bIBaHKE, JO3BOJICHUE WU 3aIIPET;

® B HEKOTOPBIX CIIy4asx — yrnorpedyieHne nephopMaTHBHEIX POPM (KIIOCTAHOBIISIO», «yCTAHOBHUTS, UTO...»);

® OCTAaTOYHO BBICOKAsI CTEIIEHb CIOKHOCTU CHHTAKCHYECKNX KOHCTPYKIHMH (MCIIOIb30BAaHUE MPHYACTHBIX U
JIEETIPUIACTHBIX 000POTOB, OHOPOAHBIX YIECHOB IPEIUIOKEHHNS, TPUAATOTHBIX MPEATIOKEHIH H T. 11.);

e CpaBHHTENbHAs OCOHOCTh ITYHKTYalMH (HE HCIOIB3YIOTCS BONPOCHUTENBHBIN M BOCKIMIATENBHBIN 3HAKH,
MHOTOTOYHE).

CkazaHHOE HE 03HAYaeT, YTO B SA3BIKE 3aKOHA HE HCIIOIB3YIOTCSA CPEACTBA APYTUX (PyHKIMOHAIBHBIX PEIEBBIX
ctuneit. Tak, B mpeaMOymnax 3aKOHOJATENBHBIX AKTOB BCTPEUAIOTCS AJIEMEHTHI JINTEPATypPHO-XyJ0)KECTBEHHOTO CTHIIS.
B oTaenbHBIX 3aKOHOJATENBHBIX aKTaX MIPUCYTCTBYIOT M JIEMEHTHI Pa3rOBOPHOTO CTHIIS (HATIP., «IOHOC» B YTOJIOBHOM
kojekce PD).

JIro6oe npaBoBoe siBiieHUE — OyIb TO 3aKOH WIIU CyJIeOHBII MTPOIIECC — €CTh TEKCTOBOE SBJICHUE, SIBIICHHUE peue-
BOIl KOMMyHUKalu. M.M. baxTuH nuca, 4To TEKCT — 9TO MEePBUYHAS JIAHHOCTH JJIsL IMHI'BUCTHKH, (DHIIOJIOTUH, JIUTE-
parypoBejieHHs, ICTOPUH, TIpaBa U BOOOIE BCEr0 I'YMaHHTapHO-(QHUIOCO(CKOTO MBILIUICHUS, OH <GIBJISETCS TOM Hero-
CPEACTBEHHOH AEHCTBUTEIBHOCTBIO (JEHCTBUTEIHLHOCTHIO MBICIH M NIEPEXXNUBAHUI), U3 KOTOPOH TOJIBKO U MOTYT HCXO-
IUTh TU TUCLMIUIMHBI H 3TO MBIIUICHUE. [ Ie HeT TeKCcTa, TaM HeT 00BeKTa Ul MCCICIOBaHUI U MBILUICHUS» [5, c.
281]. TekcT B JaHHOM CIly4ae — 3TO TO, YTO KOTAa-IM00 ObLIO apTHKYJINPOBaHO s3bikoM [1, ¢. 88; 2, ¢. 105].

CBOMM BO3HHKHOBEHHEM, PA3BUTHEM M (DYHKIOHMPOBAHWEM MPABO BO MHOTOM 00s13aHO SI3bIKY. B 3TOI1 cBsI3M He
COBceM NpaBHIBbHO cTaBHUT Bompoc T.B. I'ybaeBa, Korma paccMaTpuBaeT IMPEUMYIIECTBO S3BIKOBOTO BBIPAXKEHMS paBa Io
CPaBHCHHIO C MHBIMH 3HAKOBBIMH cucteMami [9, c. 9-10]. I[TonobGHas ¢opMyanpoBKa CO30aeT BIICYATICHUE, YTO S3BIKOBASI
(hopma co3HATENBHO BHIOpaHa KEM-TO JUIsl BBIpaXKEHHUs MpaBa. B TO BpeMst Kak HUKAKOTo MpaBa BHE 3TOW SA3BIKOBOI (hOpMBI
HE MOTJIO ObI ObITh M3HAYATBHO. «CYTh N3yYEHUsI POJIH SI3bIKA ... B TOM, YTOOBI PACCMATPUBATD €r0 B KAYECTBE €ANHCTBEHHO-
ro Hayaja camoro npasa. [IpaBo uBET kak B JEHCTBUAX JIOAEH, TaK U B SI3bIKE, KOTOPBI UCIIONB3YETCs HE TOJNBKO VIS €r0
0003HAYCHHS: U3 SI3bIKA CO3/IACTCSI OHO CaMo, €T CTPYKTYpa ... [IpaBo — SI3IKOBOE SIBIICHHUE; A3BIK — €T0 IIOTh M KPOBb [7].

SI3bIK MpaBa 3aJaeT ONpeeCHHYIO TOYKY 3peHHsl Ha Bce 0003HaUYaeMoe, TeM CaMbIM OTpaXkasl IPaBOBYIO CH-
CTeMy TOrO OOIIEeCTBa, B yCIOBHAX KOTOPOro oH (hyHKIMOHHPYET. B si3pike mpaBa ¢ukcupyrorcs nedextsl mpaBoco-
3HaHMS, KaK YeJoBeKa, Tak M obmecTsa. BoT moyemy uepe3 ClIOBO M 3aKOHOAATENb, M MPABONPHUMEHHUTEIb ITOIYJIal0T
JIOCTYI K crien(pUUecKM MEXaHn3MaM YIPaBICHUS MBIIUICHHEM U YOexxJeHusIMH jrojei. OT Toro, KakuMu criocoda-
MH 3aKOHOJaTeJIb KOHCTPYHUPYET IIPABOBBIEC IOHSATHS, 3aBHCSAT MHTCHCHBHOCTh MH()OPMALMOHHOTO BIIMSIHUS IIpaBa U
3¢ PEKTUBHOCTH PABOBOTO PETYINPOBAHUS B IIETIOM.

B ycnoBusix, koraa Hamie 00IIecTBO BCTYIHIIO B 3110XY (POPMUPOBAHUSI OOIIECTBEHHBIX OTHOIICHHUH 110 TTPaBO-
BOMY TPHHIIUITY, SI3bIK MIPaBa CTAHOBUTCS 110-0CO0OMY aKTyaJbHBIM. IIpaBo eCTh HE TOJIBKO COBOKYITHOCTh HOPMAaTHB-
HBIX aKTOB M 3aKOHOB, HO W Ba)KHEiilllee 3aBOEBaHME KYJIbTYPhI BCEil LIMBHIM3ALUK, KOTOPOE JIOJDKHO CTaTh TBEPIOW
OIIOPOH, KaK B KU3HH KXKIOT0 HHIUBHYYyMa, TaK U OOLIECTBA B 1IEJIOM.

besycinoBHO, HE0OOX0MUMO J100aBUTH B NepedeHb (PaKTOPOB HALMOHAIBHBIN SI3BIK, @ TAK)KE BCE MCTOPHUECKHE
0COGEHHOCTH M 3Tarbl €ro (opMUPOBaHHs. SIBJIAACH IPOLYKTOM PAa3BUTHS €CTECTBEHHOTO S3bIKA, IOpHMIMUECKHUIA S3bIK
UCIIBITBIBAET Ha ce0e BIUSIHME BCEX KYJbTYPOJOIMYECKUX, IMBUIM3ALMOHHBIX H HHBIX (PaKTOPOB, 00YCIOBINBAIOLINX
cnenuduKy A3bIKa €CTECTBEHHOTO.

PazBuTHe si3bIKa, MOSBIEHNE IOPUANYECKUX TOHATHH M KaTeropHui, BEIpabOTKa HABBIKOB (hOpMyNMpoBaHUs 1
MHTEPIIPETANH IPABOBBIX BEJICHUH, (PUKCAIMKM MX B ONpPEEIICHHBIX 3HAKOBBIX CHCTEMaX XapaKTepH3YIOT U HCTOPHUIO
(opMHpOBaHUs IOPUANIECKON TEXHUKH. B paMkax Teopuu I0pUANYECKON TEXHUKH MPOOJIeMbl IPOUCXOXKACHHS, CyIII-
HOCTH, BHYTPEHHETO CTPOEHHMS sI3bIKa MpaBa MPEJICTABIAIOT HHTEPEC HE TOJIBKO B (DyHIAMEHTAIBHOM, CKOJIBKO B TIPH-
KJIaJJHOM CMBbICIIE — KAaK OCHOBAHHE JUI TOCTPOCHHUSI CHUCTEMBI S3BIKOBBIX CPE/ICTB IOPHAMYECKOW TEXHHKH, T.€. TeX
CPE/CTB, YPOBEHD BIAJCHHS KOTOPHIMH 00ECIIEUMBAET COBEPIICHCTBO IOPHIMYECKOM ACSTEIHLHOCTH.

JIro00# TEKCT MMeeT CBOIO CTHJICBYIO, TPAMMATHUYECKYIO U SI3BIKOBYIO OCHOBY, OPTaHW30BaHHbIE C LIEIBIO Tie-
penauu undopmanuu. He sSBISIOTCS MCKITIOYSHUEM TEKCThI PaBOBBIX akToB. OT KayecTBa s3bIKa CTHJISI IIPABOBBIX aK-
TOB 3aBUCST YETKOCTh M OIPEEICHHOCTh BHIPAKEHHS S3bIKOBBIMH CPEICTBAMH BOJIM 3aKOHOIATEJIS.

Crunb 3aKOHO/ATENbHBIX aKTOB PacCMaTpUBAeTCsl B paMKax O(HIUaIbHO-IEJIOBOIO CTWIIS B KauecTBE €ro
nojctuiisi. Takke CTHIIb 3aKOHOAATENbHBIX aKTOB B paMKaX IOPUANYECKHX JOKYMEHTOB SIBJSIETCS CAMOCTOSITENbHBIM
cTuieM. B TekcTe 3aKOHOB paBHOIIPABHO YIOTPEOIISIOTCS:

e  OdunmansHo-zenoBas JeKcuka. [y Hee XapakTepHO YIoTpeOIeHHe TaKMX IOPHANYECKHX TEPMUHOB, KaK: J0-
KyMEHT, TOJHOMOYMS, aKT, 3aKOH. SI3bIK HOPMATHMBHO-TIPABOBOTO aKTA JOJDKEH OBITh HEHTpaIbHBIM, 03 SMOIMOHATBEHON
okpacku. Taxke B TEKCTax MPaBOBBIX JOKYMEHTOB HE JIOITYCTUMBI TOPKECTBEHHOCTB, 1a()oc M pUTOPHUUECKHE BOIIPOCHL.
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e HayuHas nekcuKa, XapaKTepU3yIOMAsics HATMINEM OONBIIOro KONNYECTBa TEPMUHOB, KOTOPbIE 0003Haua-
10T OTBJICUCHHBIC MTOHATHA. HanpumMep: mpHOpHUTET, IPUHIMIIB, LIEIb.

e [Ipon3BOICTBEHHO-TEXHHYECKAsS JIEKCHKA — TEPMHHBI, CBA3aHHbIC C HANMEHOBAaHHEM Pa3HOTO poja MOHS-
THI NPUKIATHOW TEXHUKH, PA3IHIHBIX IPOM3BOACTBEHHBIX ONEpaIui (XpaHEeHHE).

¢  OOmEecTBEeHHO-ITYOIMIMCTHIECKAs JIeKCHKa. Harprumep: aBTOHOMMS, IpONaraH/ia, MEpOIIPUSITHS U TaK JaJiee.

B cBsi3u ¢ 3THM, 4TOOBI MOJIHEE PACKPBITH OCOOCHHOCTH S3bIKa IPABOBBIX aKTOB, HEOOXOIMMO BBHIJCIHTH B
0co0yo TpynIty TpeOOBaHus, NpeIbBIsIEMbIe IMEHHO K CTHIIIO SI3bIKa 3aKOHA, U PACCMOTPETD HX:

1) Be3nu4HOCTh CTUIII HOPMATHBHOTO akTa. HecMOTps Ha TO, YTO HOPMATHBHBIC aKThI MUIIYT KOHKPETHBIC
IOPHCTHI, aBTOPCTBO HOPMATHUBHBIX aKTOB B UX PEKBU3UTAX HUKOIJA He yKa3blBaeTcs. Kpome 3Toro, B mpoekrax HopMma-
TUBHBIX aKTOB HEJIb3s1 HCIIOJIb30BATh CPABHEHUS, MeTa(OPHI, THIEPOOIIBI H T.1I.

2) JlornuHoe n3nokeHHe HOpM npaBa. HopMaTHBHBIN Marepuall TpeOyeT MpaBUIILHOTO U JIOTUYHOT'O U3JI0Ke-
HUSL. 371€Ch JIOJDKHBI IIPHCYTCTBOBATh 3alPEThl HAa NCIIOJIb30BAHUE aJOTM3MOB, TABTOJIOTHH, IIEPECKAKMBAHMUS CMBICIIA U
JPYTUX MPOTUBOPEYHH, MPUBOISMINX K CMBICIIOBOMY c00r0. UTOOBI HE IOMYyCTHTh TAaKMX OMINOOK, JOJKEH HCIONbB30-
BaThCsl BECh HAOOP CPENCTB IOPUANIECKON TEXHUKH.

3) KommakTHOe n3noxeHne HOpM rnpasa. COOIII0JeHHEe 3TOTO YCIOBHUS MPeIyCMaTpUBAeT YeTKOCTh, O3 JIUII-
HHUX PacCyXICHUH, HAyYHbBIX JUCKYCCHH M SMOIMOHAIBHBIX XapaKTepUCTHK. Hampumep, Hy)KHO M30eKaTh TaKuX Tep-
MHHOB, KaK: TECHOE B3aHUMOJeHcTBHE, BbIcoKas 3(dekTuBHOCTh U T.I. TekcT a000ro HOPMATUBHOTO aKTa JOJDKEH
OBITh SICHBIM, TOCTYIHBIM M KpaTkuM. HeoOxoanmo nepeiaya 4eTKUX MBICIIEH, HCIIOJIb3Ysl OTPaHMYEHHOE KOJIHMYECTBO
IOpuAnYecKuX TepMHHOB U (pa3. Kpome atoro, crenyer Takke M30€raTh CIOXHBIX NMPEJIOKECHUH, COCTOSIIMX M3
MHO)KECTBa COCTaBHBIX KOMIIOHEHTOB, H300MIYIOIINX IPUYACTHBIMH U JIECTIPUIACTHBIMUA 000POTaMH.

4) ScHocts. HopMsl npaBa, cojiepxaliiecs B TEKCTe HOPMaTUBHOTO aKTa, JTOJIKHBI ObITh OHATHBI BCEM I'PaXK-
JlaHaM, a He TOJIBKO crieruanucTaM. Hep3s NpUMEHATh Takyke CHHOHUMUYHBIE IOPUIMUECKUE TEPMUHBI. SI3bIK 3aKOHa —
3TO SI3BIK OTPEENEHHBIX ITAMIIOB, YETKUX HEIBYCMBICIICHHBIX MTOHATHH.

5) KonkpetHocts. I[ToMIMO 3TOTO B TeKCTaX 3aKOHA HET MECTa ITOKEIaHNSIM, COBETaM H Pa3INIHBIM PACCY>KICHHSIM.
Teker 3aK0oHa OJDKEH OBITH HANMCAH Ha OOIICTIPHHATOM I'OCYAapCTBEHHOM si3blke. HykHO M30eraTh NEKIapaTUBHOTO CTHII
W3JI0’KEHNS], FICTIONB30BaHMs HEHYXKHBIX (hpa3 U IPEIUIOKEHHH, 3arPOMOSKIAIONINX TEKCTH HOPMAaTHBHBIX JOKYMEHTOB.

6) HenporuBopeunBocTh. HenmpoTHBopednBOCTh HOPMATHBHOTO JOKYMEHTa — 3TO OJHO W3 TIaBHBIX TpeOoBa-
HUMH, IPEIBSABIAEMBIX K TEKCTY HOPMAaTHBHOTO aKTa

CoBpeMeHHasi CTHIIMCTHKA TIOILIA 110 APYroMy MyTH. B 4mcie GpyHKIMOHANBHBIX CTHIIEH pedn, Kak MpaBuiio,
nepevucisiercs: opuIaIbHO-AEIOBOM CTHIIb, @ 3aKOHOAATEbHBIN SI3bIK MJIM S3bIK HOPMATHBHO-IIPABOBBIX aKTOB pac-
CMaTpHBaeTCs Kak ero moactuib [25, ¢. 191]. Pasnuuus B moaxomax BHOJHE OOBSACHUMBL [IJisl FOPHUCTOB OMpEIesio-
LIYIO POJIb UTPAET IOPUIUUECKas CHIIa aKTa, IOATOMY B JII000M O(UIMANTEHOM JOKYMEHTE OH BHIHUT €r0 BTOPUYHOCTD,
MPOM3BOIHOCTH OT TOM WIJIM MHOM HOpMBI 3akoHA. C (DUIIOIOTHYECKON K€ TOUKM 3PEHUS 3aKOH — BCETO JIMIIb OJUH U3
BUJIOB JOKyMEHTOB, HE SIBIIAIOIINIICS MPE0OIaJaroNIiM HH 110 KOJIMYECTBY, HH O IUPOTE UCIIOIb30BAHMA.

[Jpyrue uccnenoBareny, B oTiandre oT A.A. YakoBa, 000CHOBBIBAIOT CTHIIMCTHYECKOE CBOEOOpa3ye He SI3bIKa
3aKOHa, a SI3bIKA TIPaBa KakK IIEJIOCTHOTO SIBJICHNS, BKJIIOYAIOIIETO BCE HA3BAHHBIC BBIIIE YPOBHH €r0 (DyHKIIMOHUPOBAHUSL.

Y4nThIBast cka3aHHOE, TOpa3/lo MPaBUIIbHEE TOBOPUTH O SI3BIKE MPaBa KaK O IIEIOCTHOM SIBIICHHUH, (PyHKIIMOHH-
PYIOIIEM B pa3InYHBIX chepax IOPHANIECKON JeITeNbHOCTH, U 00CITyKMBaeMOM TT03TOMY HECKOJIBKUMH KIIACCHYECKH-
MU (DPYHKIMOHAJIBbHBIMU CTHIIIMH PYCCKOTO SI3BIKA.

TpasMIIMOHHO BBIAEISIETCS MATh TAKUX CTUJIEH (Ppa3roBOPHO-OOMXOIHBIN, HAay4YHbIH, O(UIMANIbEHO-AETOBOMH,
MyOJIUIMCTUYECKUH, XYIOKECTBEHHBIN), KaXKIbI M3 KOTOPHIX OOCIY)KHBAeT OINpEIEJCHHYI0 c(epy OOIeCTBEHHBIX
OTHOIICHUH U CIIEIMAIM3UPYETCsl Ha BBIMOJIHEHUN TOM MM MHOM QyHKIMH si3bika. CXOJICTBO pacCcMaTpUBAEMbIX YPOB-
HEll s13pIKa MpaBa 00yCIOBICHO, BEPOSITHO, HE TIPUHAUIEKHOCTHIO K OJJTHOMY CTHIIFO peuH, a (pakTopaMu SKCTPaIMHTBH-
CTHUYECKOTO IJIaHa: cepoit MpuMeHeHHUs, YCIOBUAMHU OOIIeHNs, o0IIel yCTaHOBKOM peuH, ee II1aBHOM 3amayeil. Ha Ty
(bYHKIMIO sI3bIKa, KOTOPYIO MPU3BaH BBINOJHATH KOKIBIA CTHIIb, HAKIIA(BIBACTCS PErYJIITHBHAs (DYHKIMS CaMOro npa-
Ba. B pesynbraTte obecrieunBaeTcs EMOCTHOCTD S3bIKa MIPaBa, B3aUMOCBS3b BCEX €ro (PyHKIMOHAIBHBIX YPOBHEH.

CTHIMCTHYECKYIO OCHOBY SI3bIKA IPaBa, BEPOSITHO, COCTABIAIOT TPH (PYHKIMOHAIBHBIX CTWIIA: O(HUINaIbHO-
JIEJIOBOM, HAYYHBIH, TyOTHIINCTHYCCKIH.

1. OdunmranbHO-AETOBOM CTHIIB SIBIISICTCS PEOOIaJAtONIM Ul IOPUANYECKOTO SI3BIKA, T.K. «OOCITyKHBACT»
JIBa B)KHEHIIINX €ro ypOBHS:

a) SI3bIK 3aKOHOB (M MHBIX HOPMATHUBHBIX aKTOB) — 3aKOHOAATENIHHBIN MOACTHIIb;

0) SI3BIK IPYTUX IOPUANIECKUAX TOKYMEHTOB — OOMXOIHO-/IEJIOBOM MOCTHII.

SI3BIK 3aKOHOB IIPH 3TOM MOXHO pacCMaTpHBaTh KaK STAJIOHHBIM MO OTHOIICHHIO K APYIMM ypOBHSAM. Bo-
MIEPBEIX, K €r0 Ka4eCcTBY (TOYHOCTH, KPATKOCTH, MOHATHOCTH, MPAaBUIBHOCTH) MPEIBIBISIOTCS HMOBBIIICHHBIE TpeboBa-
HUS, TIO3TOMY B OOJBIIMHCTBE CIIy4aeB OH BBICTYIAeT Kak 0Opa3elr] TpaMOTHO COCTAaBICHHOTO JOKyMeHTa. be3ycioBHo,
JTAJIEKO HE BCE TEKCTHI 3aKOHOB HeaabHbl. HO To BHMMaHME, ¢ KOTOPHIM IOPHCTHI OTHOCATCS K IpoOIeMe IIpaBOTBOPUE-
CKHX OIIMOOK, caMo 110 ce0e CBUJICTENBCTBYET O BbICOUAMIIeH «IUIaHKe TpeOOBaHUIT» B OTHOIICHWH KauecTBa HOpMa-
THUBHBIX TEKCTOB. BO-BTOPBIX, O OTHOIIEHHIO K APYIMM YPOBHSM IpaBa 3aKoH 00JagaeT 0co0O0H aBTOPUTETHOCTHIO,
YTO NPUBOAUT K KOMUPOBAHUIO WM UCTIONB30BAHUIO AHAJIOTHUHBIX SI3BIKOBBIX CPEJCTB, a TAKXKE HUTUPOBAHUIO 3HAUH-
TEJIHBIX OTPBIBKOB 3aKOHO/ATENHLHOTO TeKcTa (OTCI0JIa HAalpHMeEp, MpobieMa BOCIIPOM3BEICHNUS, AyOIMpOBaHUs Tpa-
BOBBIX mpenucanuii [4, c. 203-211; 17, c. 11-12; 22, ¢. 10]).
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SI3BIK IpYTUX IOPHAMYECKHX IOKYMEHTOB BKJIIOYAET MHOXECTBO HOATPYIIL: SI3BIK MPOLECCYalbHBIX aKTOB,
S3BIK YIPABICHUYECKUX aKTOB, SA3BIK JOTOBOPOB, S3BIK JOKYMEHTOB, COCTAaBIIEMbIX OOBIYHBIMHU IpakJaHaMH U T.nI. I1o
COZEPKAHMIO 3TH JOKYMEHTHI OTJIMYaeT OT 3aKOHA UX Ka3yaJbHBIH XapaKTep: OHH BCEIa «IIPUBSI3aHBD» K KOHKPETHBIM
cyOBeKTaM, Kak MPaBHIIO, COAEPXKAT ONHcanue pakTHIecKuXx 00cTosATeNbCTB. KpoMme Toro, B HUX ropaszio yalme BeTpe-
YalOTCS «OTKJIOHEHUS» OT JIUTEPAaTYpHOTrO fA3bIKa, a TAaKkKe OT HOPM (DYHKIMOHAIBHOTO CTHIIS, T.€. KPUTEPUEB HOILY-
CTMMOCTH yNOTPEOIEHHUS TEX MM HHBIX CJIOB, BRIPAKEHHUH, opm?.

2. HayuHbIil CTHIIb XapaKTepeH VISl s3bIKa IPaBOBOM JOKTPHHBL [IoMHMO 3TOTO, OH IPOHUKAET U B TEKCT 3a-
KOHa (HarmpuMmep, B BUJIE NMPABOBBIX Je(QUHUINN), B HHIUBHIYAIbHO-IIPABOBbIC aKThl (MOTUBMPOBOYHAS YacTh Cyne0-
HOTO pelleHus), B o0pa3 MBIIUICHUS U, CJIEJOBaTeJIbHO, B MPO(ECCHOHAIbHYIO pedb fopucTa. [IpenmylecTBeHHO
HaY4YHBIH CTHIIb TOCIIOJICTBYET U B Chepe I0PUANIECKOr0 00pa3oBaHusl.

3. K mybnunucTudeckoMy CTHITIO B 3HAUMTEIBHOW Mepe TsaroreeT npodeccroHanbHas opuandeckas peus. He
cilyqaiiHO oOydeHHe IOpUCTa, KaK MPaBHJIO, MpelrojaraeT u3ydeHue putopuku. IIpodeccus opucra — myOandHas
npogeccuss. OueHsr MHOTOE B HEH 3aBHCHT OT CIOCOOHOCTH YOeTUTEIhHO 00OCHOBATH CBOIO IO3HIUIO, BEICTPOUTH U
NpeNCTaBUTh apryMeHranuio. CTpeMIICHHEM BO3AEHCTBOBaThH HA CIyHIaTelst OOYCIOBJICHBI M BHIOOp SI3BIKOBBIX
CPEICTB, U CTENCHb 00Pa3HOCTH, YMOLIMOHAIBHOCTH PEYH, U YPOBEHb €€ CTaHIapTH3UPOBAHHOCTH.

besycnoBHO, Ha MpakTHKE CTHIMCTHYECKAs YHCTOTA TOTO MJIM MHOT'O TEKCTa OKa3bIBACTCS SBICHHEM JOCTa-
TOYHO penkuM. Tak, MpaBOBIPHMEHHUTEIbHBIC aKThl, JOTOBOPHI U PA3IUYHbIE TOKYMEHTHI, COCTaBIIIEMbIC YaCTHBIMH
JIMLAMH, 9aCTO HECYT Ha ce0e OTIeYaTOK HayYHOTO, MyOJHIMCTUYECKOTO WIIH PAa3rOBOPHOTO CTWIIA (B 3aBHCUMOCTH OT
YPOBHSI TIOATOTOBKU U npodeccroHanusma cydobekra, cocrapisiomero fokyment) [28]. Cepbe3Hoe BIHMsHUE MPABOBOM
JOKTPHHBI Ha IIpaBO B LCJIOM O6yCHaBHHBaCT 3HAYUTCJIbHBIC «BKPAIJICHUA)» HAYYHOTO CTUJIA BO BCE€ CPE3bl IOpHUIANYC-
CKOTO si3bIKa. B cyneOHOH peun, Kak OTMEYaroT MUCCIIEJOBATEIH, MOTYT OBITh IPEACTABIICHBI 3JIEMEHTHI BCEX CTHIICH
[14, c. 95]. TIpodeccronatbHas pedb OPUCTOB, KaK JTt00asi YCTHAs Pedb, COMCPIKHUT SJIEMEHThI PasTOBOPHOTO CTHIIS,
HACBIIEHA MPO(ecCHOHaNIN3MaMy, YacTO HapyLIAIOIIMMH S3bIKOBbIE HOPMBL. B TOM 4ucie 9TO CBA3aHO U C TEM, YTO
METaIMHTBUCTHYECKOE MBIIUICHUE IOPHCTOB BKIIIOYAET OCHOBHBIC YePTHI OOBIICHHOIO METAs3bIKOBOIO CO3HAHUS BCEX
neduonoros [16, c. 52].

SI3pIKOBBIC TPeOOBaHMS K IPABOBOMY aKTy LIEJIECOOOPa3HO paccMaTpUBaTh, OCHOBBIBASICH Ha SI3BIKOBBIX (JICK-
CHYECKHX) CPEACTBAX SI3bIKa, IPH3BAHHBIX BBIPAXKAaTh BOJIO CYOBEKTa IPAaBOTBOPYECTBA.

PexomMenayercsi c06/1101aTh TAKKe TAKHe JIeMEHTAPHbIe FPAMMAaTHYeCKUe MPaBuJa:

1. HOp}I[[OK CJIOB B HOpPMAaTUBHOM BBICKa3bIBaAHUU HOJIKEH OBITH O6I)I‘~IHI)IM, TUIIMYHBIM IJIS SA3bIKA.

2. Ecnu B npe/iioxkeHUN €CTh HECKOJIBKO OTHOCHTENLHO CAMOCTOSITENIbHBIX KOMIIOHEHTOB, BHIPAYKEHHBIX MPH-
YaCTHBIMHU U JACCIPUIACTHBIMU OGOpOTaMI/I, NpUAATOYHBIMU  TIPCATIOKCHUAMU, O6OCO6HCHHLIMI/I MPEAJIOKHO-
NMaJaCKHbIMU I'pyHIiamMu, TO UxX 0611166 KOJIMYECTBO HE JOJIKHO MPCBLIIIATE ACBATHU.

3.B NpEeAIOKEHUN HE JOJIKHO 6I)ITI) ICMOYCK, COCTABJICHHBIX N3 OAHOTHUIIHBIX I'PaMMaTUYCCKUX (bOpM, CJIC-
IYIOMIMX APYT 3a IpyroM. Hampumep: 0THOBCTBO Cynpyra Matepu peOeHKa.

4. Ilepen omnpenenseMbIM CIOBOM MOYKHO IIOCTaBHTh He 0oJiee TpeX paclpOCTPaHCHHBIX ONpeNeTeHHH, MpH-
4yeM o0Iee KOJIMYECTBO CIIOB B 9THX ONPEETICHHAX He IOJDKHO IPEBBIIATh CEMH-ICBSTH.

5. Iocne onpenensieMoro ciioBa MOXHO [TOCTaBUTh He 0oJiee YeM ITh ONpeeIIeH Uil

6. Mexay riIaBHBIM M 3aBUCHMBIMH KOMITOHEHTaMH IPAaMMaTHYECKON CTPYKTYPBI MOXKHO MOCTaBHTh HEe Oojiee
ISITH CJIOB.

WTak, BaxkHEHIICH COCTABHOM YaCThI0 3aKOHOJATEIbHOW TEXHHUKH SBIISIFOTCS TaKHe MPOOIEMbI, KaK IpaBuiia H
NPUHIUIIBI CTUJISL 3aKOHA U UCTIOJIb3YEMBIi IIPU €ro CO3/IaHuH SI3bIK, ero TepMuHoiiorus. Co3laHue CUCTEMbI 3aKOHOa-
TEJILCTBA M KaXKAOTO KOHKPETHOI'O HOPMAaTHBHO-IPABOBOTO aKTa MpEJIoJiaracT NMPUMEHEHUE CTPOro OINpeeeHHbBIX
MIPUEMOB JIJI1 BOTIJIOIICHUA HOPM IIpaBa B TCKCTE 3aKOHOB.

Jlrobast, naxe camasi MUHMMaJIbHAsI HEICHOCTh B 0()OPMJICHUH IOPHIMYECKOTO TEKCTa YpeBarTa MOsIBICHUEM He-
COTJIACOBAHHOCTY M POTUBOPEUHH B €r0 TOJIKOBAHUHU.

pumeyanus
! CnemyeT mOMEPKHYTH, YTO CBSI3b 3TO JANIEKO HE OJHOCTOPOHHSS, M IOPHINYECKUN A3BIK, B CBOKO OYEPE/b, OKA3BIBAET
3HAYHUTENBHOE BIMSIHHE Ha A3BIK ecTecTBeHHOM. O6 3TOM cM., Harp.: [7, ¢.8-22].
2 [Tpo6aema HOPM (DYHKIMOHATLHOTO CTHIS ABJSETCS JAOCTATOYHO AKTYyalbHOW M MPHMEHHTENHHO K JPYTHM YPOBHAM U
CTHIISIM FOPUIHYECKOTO sI3bIKa. B KauecTBe MILTIOCTPAIIMH MOKHO HPHBECTH MPOIOJIKAIOILYIOCS B FOPHANYECCKOI HayKe AUCKYCCHIO O
BO3MOKHOCTH KCIIOJb30BaHHUs B MpeamOylie HOPMATHBHOTO aKTa SKCIPECCHBHO-OKPAIICHHBIX JEKJIAPATHBHBIX MPEIITHCAHMI [110-
npobuee cmotpure, 10, ¢. 88-94].
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ABOUT THE STYLE OF THE LANGUAGE OF THE LAW

R.I. Mirzayev, Candidate of Juridical Sciences, Lecturer
Samarkand State University, Uzbekistan

Abstract. Development of language, emergence of legal concepts and categories, development of skills for
formulating and interpreting legal decrees, fixing them in certain sign systems characterize the history of the formation
of legal techniques. Based on the importance of this issue, the article considers the styles of the language of the law.
And also investigates the structure of the language of law in the vertical and horizontal aspects. The necessity of a com-
bination of philological and legal knowledge is justified.

Keywords: legal technique, stylistics, legal language, legislation, law.
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ORIGIN OF THE LAW OF PROPORTIONAL RESPONSIBILITY IN TORT LAW - TAKING
THE DEVELOPMENT OF CAUSALITY THEORY AS THE OBJECT OF INVESTIGATION

Fan Xiaohong
Beijing Normal University, China

Abstract. In modern social life, the infringement of uncertain causality has become increasingly common. Such
infringement is mainly disposed through the traditional causality theory combined with “evidence standard” in evi-
dence rule. However, this is likely to lead to poor protection of the victim and excessive deterrence against infringers.
In this regard, the proportional causality theory and proportional liability rule that have broken through restrictions of
the traditional “all or no” causality rule and the full compensation principle are proposed. In uncertain infringement of
causality, the supplemental application of the proportional liability rule is more conducive to the function of tort law to
remedy damage and moderate deterrence.

Keywords: uncertainty of causality, proportional causality, damage compensation, responsibility sharing, pro-
portional responsibility.

1. Statement of problem

The principle of self-responsibility, as a basic principle in tort law, can be understood as: no one is liable for
the damage that is not caused by his or her action. Therefore, among the factors influencing the tort liability, causality is
regarded as the first element of the establishment of tort liability. In the development process of the modern tort law, as
various imputation principles have been gradually formed, fault elements have weaker influencing, making the core
position of causality more prominent. Due to the rapid development of science technology, the proliferation of danger-
ous behaviors and the number and types of dangerous goods, and the involvement of uncertain factors, causality has
become increasingly complicated. The single correspondence between a cause and an effect has become scarce. The
special form in a plural form becomes common. As a result, the identification of the causality between behavior and
damage results has become more difficult, and the infringement of causality is more widespread. However, the existing
traditional causality theory fails to meet the two major value objectives of tort law when dealing with uncertain in-
fringement of causality: (1) filling damage and moderate deterrence; and (2) fair distribution of human damage costs
and risks. Therefore, the proportional causality and the proportional liability rule that break through the traditional “all
or no” causality rule and the principle of full compensation are proposed.

The proportional liability rule aims to solve the thorny problem in uncertain infringement of causality. Based
on the above-mentioned “causality”, this paper attempts to explore and respond to the following questions: What is the
role of causality in tort law? What is the “proportional causality”? What is the difference between the “proportional
causality” and the traditional causality theory? What is the meaning of uncertain causality? What are the generation,
definition and characteristics of proportional liability rules?

2. The role of causality in attribution

Causality is a necessary component of the establishment of a tort liability. Although the tort law is increasingly
focused on the protection of victims and gradually reduces the burden of proof for the victim, causality is still the basis
of attribution and the basic requirement of the principle of self-responsibility in Civil Law. To be specific, the role of
causality in attribution can be summarized into three aspects: First, determine the establishment of responsibility. Re-
sponsibility determination is the most important purpose of causality determination, and more specifically, whether the
responsibility is established or not is determined according to “whether the violation of a certain right or objects of the
right can be attributed to another person™. Second, remove the shouldering of responsibility. Determining the responsi-
bility means finding the real cause of the result. Assuming that the behavior or object of a person is not related to the
damage result, and the causality presumption cannot be taken to make the defendant shoulder the responsibility, the
person will not be responsible for the consequences of the damage, that is, the causality can make such person exempt
from responsibility. Third, determine the scope of responsibility. Causality plays an important role in the determination
of the scope of damages. It can not only evaluate whether it is direct or indirect damage, but also determine a reasonable
scope of compensation.

3. Forms of causality

In the case of infringement, causality between the infringement of the infringer and the damage of the infringed
is mainly manifested in the form of one cause and one result, one cause and multiple results, multiple causes and one
result and multiple causes and multiple results.? In the cases of one cause and one result and one cause and multiple
results, there is only one injuring behavior, and the causality is clear. However, in the cases of multiple causes and one
result and multiple causes and multiple results, due to multiple injuring behaviors of multiple actors, the exact behavior of
the infringer or the damage degree of each behavior to the infringed can hardly be determined? In these cases, the uncertain
causality of infringement exists. This paper focuses on the application of the proportional liability rule in the infringement
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of uncertain causality. Therefore, it is necessary to analyze the special forms of causality, especially the "multiple caus-
es and one results”. The “alternative causality” and “common causality” in multiple factors are two typical causality
forms that lead to causal uncertainty.

The alternative causality refers to multiple harmful causes can cause damage separately and partial causes lead
to damage, but the exact causes leading to damage cannot be determined.® For example, the three defendants threw
stones at the downstairs, and one of which injured the plaintiff’s head, but the one who threw the stone could not be
determined. The determination of alternative causality includes three elements: first, several possible causes are suffi-
cient to cause damage alone. Second, some of the possible causes result in the final result. The infringed is ultimately
harmed and can be determined to be caused by some of the causes of several possible damages, that is, the infringed can
prove the causality between the damage and the overall cause. Third, it is impossible to determine the cause of the dam-
age. It is worth noting that the “unable to determine” here means that the certificate cannot meet the requirements re-
quired by the procedural law, such as the high probability standard and the superior evidence standard.

The common causality, also known as partial causality, can be understood as the fact that each infringement
behavior is not enough to cause damage, but multiple behaviors can cause the same damage.* For example, the pollu-
tants emitted by the two factories of the defendants A and B did not cause damage, but the combination of the two pro-
duced a toxic substance and thus caused the death of the victim. For another example, A and B are inadvertently con-
tacted and separately added 5 mg of poison in a cup of C. C died after drinking the toxic water. According to the inves-
tigation results, the 5 mg of poison injected by A and B alone was insufficient to cause the death of C. The identifica-
tion of the common causality includes two elements: First, several infringement behaviors are not sufficient to cause
damage alone. That is to say, in the common causality, the behavior of each infringer cannot cause damage. If it is not
the intervention of other infringers, there will be no damage at all. Second, the same damage is caused by several in-
fringement behaviors. Unlike aggregate causality, which requires “same time” to cause damage, the common causality
requires the same damage, or indivisible damage. If several infringement behaviors cause divisible damage, they are
responsible for the caused damage, and the common causality does not apply.

4. New causality determination theory

(1) Causality and theoretical review

The research results of causality can be generally divided into two types: One is “unary” causality, including
“the conditional theory” and “cause theory” of the civil law system; the other is binary causality, including the “ade-
quate causality theory” of the civil law system, and the double-level causality theory of the factual causality and the
legal causality of the Anglo-American legal system.®

1. “Unary” causality theory

The “unary” causality theory is the doctrine of the early civil law system, including “the conditional theory”
and “the cause theory”. It is rarely used today.

“The conditional theory" was first proposed by 3f:-4fi #, the judge of Criminal Division of the Court of Justice
of the German Reich in the mid-nineteenth century, and advocated by Liszt, a German criminal law scholar.® It was
later applied to the field of tort law and became the most primitive causality theory in the civil law system. The theory
holds that there are no primary or secondary conditions are not divided into primary and secondary. Legal reasons play
an important role in the production of damage results. That is to say, all conditions are equal under the doctrine. This
theory focuses on the objectivity and reality of causality, lays the foundation of the objectivity of causality in the field
of tort law, and plays an important leading role in the later development of the causality theory. No matter how the fol-
lowing doctrines are advocated, the objectivity of causality is not completely jumped out to measure the problem.” The
“conditional theory” determines a condition through the “butfor” standard, which is widely used for reference in the subse-
quent common law. However, the theory confuses the causality in tort law and philosophy, and all the conditions that logi-
cally lead to the occurrence of damage are identified as legal reasons, which are too cumbersome and broad, and ultimately
lead to the infinite extension of the causality chain. There will be too many subjects involved in litigation,

“The cause theory” is proposed to retort and criticize “the conditional theory”. The connotations of the two
theories are entirely different. “The cause theory” advocates to strictly differentiate causes and conditions. That is, the
conditions influencing the damage can be divided into two layers: one layer is a condition consistent with what tort law
refers to, and the other is simple conditions irrelevant with damage in addition to the aforementioned causes. “The cause
theory” has certain innovation and guidance significance for the theoretical development of causality. It jumps from the
philosophical causality concept, puts forward the concept of causality in tort law. Although there are various causes of
damage, but only one cause can be identified with liability. The theory is logically simplified, and has feasibility in
practice. However, it is undeniable that its simply division of causes into inevitable cause, direct cause and decisive
cause®, resulting in the neglect of complexity and diversity. Therefore, although the “cause theory” is of great signifi-
cance and progress, it has not been used as the mainstream theory.

2. “Binary” causality theory

(1>  Adequate causality

Adequate causality is also known as “sufficient cause theory”. VVon Chris proposed “the possible theory” in
Concept of Objective Possibility, which laid a foundation for the development of “possibility theory”. Von Chris believes
that causes provide the possibility for the occurrence of damage. That is, the theory clarifies the basic support of causali-
ty is that a behavior increases the possibility of damage. In essence, causality objectively exists in natural development,
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and it will not be changed by the involvement of other subjective factors. However, since people’s observation and un-
derstanding of objects is limited to some extent, not all aspects of causality can be grasped. People can only recognize
some aspects by virtue of their knowledge and experience, which is only a possibility but not absolute.® Based on the
connotation of the theory, the causality in tort law can be met based on the following two elements: first, there should
be correspondence and relevance between behaviors and results, that is, whether results are caused by the behaviors of
defendants; second, the results will occur in the same circumstance, or whether the results are consistent with the gen-
eral cognition and experience.'® The above two aspects are determined by unifying the constitutive requirements of tort.
However, because of the legitimacy and the development application of the principle of fairness, the traditional “unary”
causality has become less stable. In addition, based on the German “complete compensation principle”, as long as it
meets the other conditions, once the causality is determined, the result will be compensated. As a result, the scope of
compensation for the tort subject may change substantially. Scholars have also recognized the problem, and explored
how to limit the compensation problems in order to avoid the unfair phenomenon. Therefore, causality is divided into
“TUEMAE R R L R and “THETE L N J 2% K7, Later, the division method is introduced to Japan, and further devel-
oped into “TUEELEN I R and “FTAF 70 [H K 9% &1 The former is mainly used to determine whether the tort
liability is established, and the latter focuses on the scope of compensation. The so-called adequate causality applies at
this stage. With different emphases, they form the “binary” causality theory in the continental law system.

As the “binary” causality is proposed and developed, the “unary” causality is gradually abandoned. The “di-
chotomy” is used to analyze and solve problems. Causality is divided into “TTAEZAFE I R (causality between
attributable acts and violations of rights or violations of the law for the protection of others) and “Ft /%7 &[5 5 5% &
(the causality between the right infringement and damage)*?. However, the theory has brought scholars with a lot of
doubts and challenges. On the one hand, causality is not limited to* /T3 il [K S 2% &> in application. On the other
hand, the possibility rate theory, which is extended from this theory, determines that 50% is used as a reference ratio,
that is, if the probability of the result resulting from an analysis of a certain behavior is higher than 50%, the causality is
determined. Although the simple and rigid method for the judgment of causality simplifies the judgment process, it
causes the drawbacks of all or nothing for causality. As a result, unreasonable and unfair results will occur.

(2)  Factual causality and legal causality

According to Roscoe Pound, one of the most famous jurists in the United States in twentieth Century, common
law jurists tend to specifically observe things, are more dependent on the experience rather than abstract concept!®. As a
result, positivism in common law pays more attention to the relevant facts in a particular case. Therefore, even if there
are differences in the identification of causality in the common law, the “binary” thinking mode of causality is basically
the same, namely the factual causality and the legal causality. The former is recognized by the causality between the
behaviors and damage, which is judged by fact. It is the objective identification of the tort and the damage, and deter-
mine the infringement has contributed to the damage suffered by the infringed4. The latter is value judgment (including
legal policy, fairness and justice and other factors), which takes the identification of factual causality as the premise and
the foundation. Its concept is no one is ex officio responsible for all the consequences of his or her actions, especially in
the form of unforeseeable consequences. Only when a behavior is the legal cause of damage results, infringer will bear
legal liability. The theory of common law is also referred to as “proximate cause theory” or “reasonably foreseeable theo-
ry”, which take the legal policy or purpose as the basis. The legal causality is determined considering legal policies. The
dichotomy thinking mode of common law has also been recognized and advocated by a number of scholars in China.'

In fact, the “two-level” causality theory of the common law still involves the “correction” thinking mode of
“cause theory” to “condition theory”. The common law gave up “cause theory”, and chooses fairness principle and legal
policy. Andrews, a trial judge in the United States, stated in the judgment of PalsgrafV.LonglslandR.CO. case that the
causality of law is not a logic result, but the use of legal policies. which is a product of practical politics'6. In addition,
there is no systematic interpretation for the theory of legal causality in common law. When it changes with legal poli-
cies, the judge will have different understanding of various cases under the influence of personal value. As a result, the
security and stability of law will be damaged.

3. Summary

In addition to the defects, the above-mentioned causality theories, including adequate causality theory, stand-
ard purpose theory, or two-level causality theory, all belong to the traditional causality theory, and follow “but for”
judgment rule. In the determination of causality, the theories are limited in the causality between “yes” or “no”, but
never consider proportional causality or possible causality. There will be two extreme results: The perpetrator either
assumes full responsibility or is exempt from any liability and the victim will gain nothing. In some countries, the court
held that the defendant from liability decision is unacceptable and unconvincing. Therefore, in order to avoid the unfair
result, some scholars put forward the proportional causality theory.

(1) Proportional causality theory

In 1984, David Rosenberg published The causal connection in Mass Exposure cases: “A Public Law” Vision
of the Tort System and proposed the proportional causality rule (causality under proportionality rules) for the first time.
This paper discussed the uncertainty in the causality of mass toxin infringement. From the perspectives of economic
analysis and corrective justice, he analyzed the rationality of replacing the traditional “all or none” causality rule with
the proportional causality rule.l” Subsequently, John Makdisi also mentioned the proportional causality theory, also

50



ISSN 2308-4804. Science and world. 2019. Ne 3 (67). Vol. II.

known as the probable causality theory, in Proportional Liability: A Comprehensive Rule to Apportion Tort Damages
Based On Probability in 1989. The proportional causality theory does not focus on whether causality exists, emphasiz-
ing the possibility of causality.'® In proportional causality theory, “all or nothing” theory is no longer applicable, and
causality is determined according to the possibility of damage to the defendant.

According to Professor Makdisi, under the traditional theory, all compensation will be provided under the cau-
sality with 51 % proof, but no compensation will be provided under the causality with 49 % proof, which is obviously
unfair.’® As far as the effective deterrence purpose of tort law is concerned, if defendant's behavior has only 51 % of the
cause power, but he must bear the full liability for damages, it will produce excessive deterrent effect. On the contrary,
if defendant has 49 % of the cause power, but does not have to bear the cost of any unlawful act, it will produce the
result of insufficient deterrence. The defendant is unwilling to take the most appropriate means to prevent the occur-
rence of damage, thus the best deterrent effect cannot be achieved. Moreover, he emphasized that the existence of cau-
sality is totally different from the possibility of causality. Different from the traditional theory of "all or no" causality,
the proportional causality only needs to be proved by the probability ratio of cause and effect, and it is not necessary to
prove that the existence of causality. In this way, what the court needs to judge by evidence is the "possibility" of the
existence of causality, rather than whether the causality exists or not.

(2) Presumption of uncertainty of infringement causality—Ilogical context of proportional liability rule

A. Connotation of uncertainty of infringement causality

Causal uncertainty? is a thorny issue in the practice of infringement justice. In recent years, it has become a
hot topic in the comparative study of tort law. By comprehensively reviewing the studies of foreign scholars, the author
believes that the connotation of causal uncertainty can be understood from three aspects:

First, the uncertainty of infringement causality is only related to the factual aspect of causality?.

Second, the uncertainty of infringement causality is relative to the standard of proof, which refers to the situa-
tion where the proof degree of causality cannot meet the standard. According to Arial Porat and Alex Stein, “Fact-
finding in trials is a branch of practical reason. Law, experience, and inductive philosophy all tell us that it is a probabil-
istic rather than deterministic.”?? Therefore, the author believes that the “uncertainty” of infringement causality is not
the uncertainty in the broad sense, but only the cases in which the proof standard cannot be met. Without the limit, the
concept will have no meaning or value because of large coverage scope.

Third, the uncertainty of causality refers the fact that the causes of infringement should have the possibility of
causing damage to the plaintiff, and the cause is only one of the possible damaging factors. That is, the damage may
also occur due to other factors or events. In other words, if the cause of the infringement does not have the possibility of
causing damage, it will not be taken into consideration.

In summary, the connotation of the uncertainty of infringement causality is that the infringement has the possi-
bility of causing damage to the plaintiff, but the damage may also occur due to other factors or events, so that the cau-
sality cannot be determined according to the identification standard.

(1) Thorny problems in uncertainty of infringement causality

The thorniest problem in the uncertainty of infringement causality is how to choose between the following op-
posing positions, including compensation or no compensation; all or partial compensation; joint or partial responsibility
form.

In the case of uncertain causality, the causality cannot be determined according to the standard of proof. If the
actor is required to take responsibility, it may violate the principle of self-responsibility,?® which is particularly promi-
nent in the case of “not sure whether it is harmful”. The accountability of all actors will inevitably make some or even
all actors be responsible for the damage caused. The responsibility of being the basic principle of modern tort law de-
termines that the primary choice in the case of uncertain causality is not to remedy the victim. However, it is not a prop-
er choice to blindly ask the actor to take responsibility. For example, in the case of a “hunting case”, it is highly proba-
ble that the victim will not violate the public’s concept of justice, which tends to be the responsibility of the wrongdoer
for damage rather than innocent victims. Such practices may also hinder the realization of preventing damage in the tort
law, that is, “the failure to pursue liability may not motivate those who wish to engage in unlawful actors with a risk of
causing damage to control the cost?* and the behavioral level®® above the optimal level in society”.?6 Therefore, it is
difficult to effectively prevent the occurrence of damage. Furthermore, in the “uncertainty of the infringed”, since it can
be affirmed that the infringer has caused damage, the conflict between the practice of not accepting the liability for
compensation and the concept of justice of the people will be greater, and it will be more difficult to achieve the goal of
preventing damage. Therefore, in the uncertainty of infringement causality, it is appropriate to arbitrarily require the
infringer to bear the liability for the damage of the victim. The problems are: On what occasions it is allowed? What
kind of legal system can achieve this effect? In summary, in the uncertainty of infringement causality, it is necessary to
investigate whether to compensate or not and the circumstances in which the responsibility of the infringer will be
claimed.

In the case of uncertainty of infringement causality, if the possible victim is held liable for compensation, it
will lead to another problem — how much the compensation should be. As far as infringement damages are concerned,
the basic position of comparative law is to follow the principle of “full compensation” (i.e, full compensation or no
compensation). The application of this principle in the uncertainty of infringement causality will logically cause two ex-
treme consequences: the infringer either bears full liability or is exempt from any liability. Some scholars have proposed
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the concept of proportional liability rules. It should be noted that there is another question that is closely related to the
amount of compensation: If several potential victims are required to take responsibility, should they be allowed to bear
joint responsibility or proportional responsibility? There is no doubt that the joint responsibility is conductive to protect-
ing the victim. However, in the case of uncertainty of infringement causality, it is impossible to determine the causality
according to the standard of proof, and it is somewhat excessive to impose the most serious form of liability for tort
damage in the field of private law for possible victims. Is it worth considering that whether the proportional liability
scheme is more feasible.

Original of proportional liability rule

The proportional liability rule is mainly derived from the juridical practice of Anglo-American law. The prin-
ciple of full compensation in the infringement damage and the dominant principle of compensation for tort damage?’ is
proposed in the case that the traditional “all or nothing” rule is not met.2® As mentioned above, “proof standard” in the
applicable evidence rule is generally the traditional way of dealing with the uncertainty of infringement causality. To be
specific, when the possibility of causing damage to the plaintiff cannot meet the standard of proof stipulated by the do-
mestic law, the court determines that the causal relationship is not established and the defendant is not responsible for
the damage suffered by the plaintiff. When the required standard of proof is reached, the court determines that there is
causality. [If the other elements of the tort liability are met], the defendant must bear full liability.

In fact, even if the defendant does have an infringement which can be proved by the damage suffered by the
plaintiff, in the uncertainty of such causality, the use of the traditional “all or nothing” rule will make the defendant be-
ing exempted, and the plaintiff cannot obtain relief. In this regard, courts in some countries believe that it is difficult to
accept that the defendant's decision to be exempt from liability for tort is unacceptable in some cases. In order to avoid
such unfair results, they adopt the proportional liability rule based on the proportional causality theory, that is, “the
plaintiff is compensated according to the proportion of the defendant’s infringement causing damage to the plaintiff,
even if the proportion cannot meet the standard of proof”.?® In short, responsibility is distributed proportionally accord-
ing to the possibility of causality between the cause of the infringement and the damage.

In the uncertainty of infringement causality, the application of the proportional liability rule helps the plaintiff
to obtain partial compensation and get rid of the dilemma of obtaining nothing. This practice shows the function of the
tort law of compensating damage. The function also has a certain deterrent effect on the defendants, and urges them to
take appropriate precautions against the possible damage. Secondly, in some specific situations, the transition from the
traditional “all or nothing” rule to the proportional liability rule affects not only “nothing” but also “all”. Logically
speaking, if the defendant can prove that the proportion of causal relationship between the infringement and the damage
suffered by the plaintiff is not 100%, but only 60%, the defendant only has to bear the liability for the damage to the
plaintiff. The application of the proportional liability rule allows the infringer to receive due punishment rather than
excessive punishment.

Conclusion

All systems will be subject to pressure and question from all sides in emergence, development and continuous
expansion, and proportional responsibility is no different. In the uncertainty of infringement causality, proportional re-
sponsibility rule is a new type of responsibility sharing method, and its application will undoubtedly face complexity
and difficulty. The theoretical study of proportional responsibility is still in its infancy. Therefore, the proportional lia-
bility rule is difficult to be widely used in a short period of time. However, its important role in the determination of
causality in infringement causality and the distribution of responsibilities among different parties are unquestionable.
This paper aims to explore the uncertainty of infringement causality, review causality determination and responsibility
sharing under the combination of traditional causality theory and civil evidence system, and affirm the value of the pro-
portional responsibility rules, so that more scholars will be attracted to carry out in-depth discussion and research.
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MPOUCXOKJIEHUE 3AKOHA ITIPOITOPIIUOHAJIBHOM
OTBETCTBEHHOCTMU B AEJIMKTHOM IIPABE — IIPUHATHUE PA3ZBUTUSA
TEOPUU NIPUYUHHOCTHU B KAYECTBE OFBEKTA UCCJIEJOBAHUS

®anp Cs10XyH
IexnHCKMI Iegarormyeckuil yausepcuret, Kurait

Annomayun. B coepemennoil coyuanvholl JHcusHu HapyuieHue HeonpeoeiéHHol NPUYUHHOCIU CMAHOGUMCS
6ce bonee pacnpocmpanénHvim senenuem. Takoe Hapywienue 8 OCHOBHOM YCMPAHAEMCS ¢ HOMOWbIO MPAOUYUOHHOU
meopuu NPUYUHHOCIU 8 COYEMAHUU ¢ «OOKA3AMENbCMEEHHLIM CMAHOAPMOMY 8 doKazamenbcmeennom npagune. O0-
HAKo 3mMo Modicem npusecmu K c1aboll 3auume Jcepmesl U Upe3mepHoMy COepiIcUsanuio napyuwumeneil. B amoil cesasu
npeonazaiomcs meopus nPoNoOPYUOHATbHOU NPUYUHHOCIU U NPAGUNIO NPONOPYUOHANILHOU OMBEMCMEEHHOCMU, KOMO-
pble HapYWuIu 02panuyenus mpaouyuoHHo20 npagud NPUYUHHOCMY ‘6ce uau Hu4e20” U NPUHYUNA NOJIHOU KOMNEH-
cayuu. [Ipu neonpedenrénnom Hapyuienuy npULUHHO-C1e0CMEEHHOU C653U OONOIHUMENbHOE NPUMEHEHUE HOPMbL O NPO-
NOPYUOHATILHOU OMBEMCMBEHHOCIU 8 OONbULeli CmeneHy cnocoOCcmeyem 8blNOIHeHUI0 QYHKYUU 0eNUKMHO20 Npasa no
603MeweHUI0 yuepda u YMepeHHOMY COePAHCUBAHUIO.

Knioueevie cnoea: wneonpedenénnHocmv npUHUHHO-CLEOCMBEHHOU C6A3U, NPONOPYUOHANbHAA HPUYUHHO-
C1e0Cmeennas c6a3b, KoMneHcayusi ywepba, pacnpeoeienue OmseemcmeeHHOCm, NPONOPYUOHANbHAS OMBEMCMBEEH-
HOCMb.
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TPAHCI'PAHUYHBIE 3JIEKTPOHHBIE CAEJIKN

B.A. fpbira, MarucTpasT BTOPOro Kypca, crenuanu3anus «I paxaaHckoe IpaBoy
FOpununueckas llkona, JaneHeBocTouHbI (enepaibHblit yHuBepeutet (BinaguBocrok), Poccus

Annomayusn. B oannoii cmamve packpuvleaemcs noHAmMue mpancepaHuiHbX d1eKmpoHHbIX coenok. Paccmam-
pusaiomes meopemuyeckie 60NPOCsl U aKmMyaibivle npodaembl NPABo8o2o peyruposanus «e-kommepyuuy. OcHoeHoll
Yenplo cmamvl CMAsUmcs 3a0a4ua NOHAMb MeKyujee NoA0XHCeHUe 0ell U CHPOSHO3UPOBAMb PA3BUME MeXCOYHAPOOHO20
83aUMOOCUCMBUS 8 YACTU INEKIMPOHHOU MOPEOBTU.

Kntouesvle cnoea: mpancepanuunvle 21eKMpOHHbIE COETKU, UHMEPHEM-MOP206is, IAeKMPOHHAS NOONUCD,
FOPUCOUKYUSL COCTIKIL.

Pa3BuTHE HOBBIX TEXHOJOTHH, COMPOBOXKIAOIINX MEKIYHAPOIHYIO TOPTOBIIO, KOTOPHIE MO3BOJISIOT MPEOIO0-
JIeBaTh TEPPUTOPHAIBHBIC TPAHUIBI TP OCYIICCTBICHUN JIOTUCTUKH M COKpAIIaTh BpeMs, 3aTpaunBacMoe Ha 3aKyIKY
TOBapoB (yCIyr) 3a pyOex oM, HE YCTpaHSICT TPAHCTPAHMUYHBIA XapaKTep TaKUX OTHOIICHHUM. TpaHCrpaHHYHBIC DIICK-
TPOHHBIC CIICNIKK B JIF000H (hopMe TpeOYIOT YETKHMX MPABWI U MOJPOOHOr0 PEeryaHpOBaHUsA. DTO PEryJIupOBaHHE, KO-
HEYHO, JIeTYe U3HAYaIbHO KOOPAUHUPOBATh HA PETHOHATIBHOM YPOBHE, UTO MMO3BOJISICT PELIaTh MPOOICMBI, CBI3aHHBIC C
pPa3BUTHEM PHIHKOB TOBApOB W YCIYT B OMPEJENIEHHBIX PETHOHAX M, UTO BAYKHO, B paMKax CYIIECTBYIOIIMX WHTETpaIlH-
OHHBIX MPOIIECCOB.

OmHOM U3 KITFOYEBBIX 0COOCHHOCTEH COBPEMEHHOTO COCTOSHUS MHUPOBOW SKOHOMHUKH, HECOMHEHHO, SIBIISICTCS
moHOMacITabHas TI00amu3aIysi TOProBEIX OTHOMICHUN. EcTecTBeHHO, 3TO TpeOyeT MOCIeqyIomero BHEAPEHU HO-
BBIX, ONITUMHU3UPYIOIIUX CIIOCO00B 0(OPMIICHUS JOTOBOPHBIX OTHOUICHHM, B TOM YHCIE W OTHANCHHBIX. [{ma peannza-
[UH TIOCIIEAHETO OM3HEC-CO00IIeCTBY HEOOXOIMM ITOCTOSIHHBIA TOCTYTI K IEJIOBOM M KOMMepUecKoi HHopMaIum, 94To
BCE YaIlle MPHUBOAUT K HMCIIOIF30BAaHUI0 BEICOKOTEXHOJOTUYHEIX «00maunbix» UT-mnardopm ams oOmeHa daitnmamu, B
TOM YHCIIe OECIIPOBOIHBIX, KOHCOJBHBIX ceTeid. Mexay TeM, IMEHHO aKTHBHOE HCIIONb30BaHue VIHTepHeTa CTaBHUT Bce
elle HepelIeHHYIo 3a1ady 3(h(HEKTUBHOTO MPABOBOIO PErYIMPOBAHUs OTHOIICHUH, BO3HUKAIIIUX B MEKIYHAPOTHOM
JIEJIOBOM COOOIIIECTBE B AJIEKTPOHHOM 1H(poBoii cpene [4].

DTHU MPOLECCH TAKXKE CTUMYJIUPYIOTCS IIUPOKUM CIIEKTPOM JIEKTPOHHBIX PECYPCOB, YTO OTJIMYAET UX OT Tpa-
JIUITMOHHBIX PO3HUYHBIX Mara3uHOB, KOTOPBIE B CHJy CBOEro NEPBOHAYAIBLHOTO Ha3HAYEHUS OTPaHWYCHBI B JIEMOH-
CTPAIMOHHBIX BO3MOKHOCTSIX accopTUMeHTa. CyIeCTBOBaHUE Pa3IUUYHBIX MOJX0/I0B K OCYIIECTBICHUIO TPAKIAHCKUX
MpaB ¥ O05M3aHHOCTEW B 3TOM OTHOIICHHHU MOJAPAa3yMEBACT, YTO YHH(HKAIUSA MPABII, PETYIHPYIOIINX JJICKTPOHHBIC
cpencTBa mepenaun MHPOPMAUH, Ha MEKIYHApOJHO-TIPABOBOM YPOBHE, KOTOPBI MOT OBl OBITh IIMPOKO INPH3HAH,
Ype3BBIUANHO CclIoKHA. Pa3HOOOpasne TOProBEIX OTHOUICHHH TakKe OOpEeMEHEHO MpoOiieMaMH BHIOOpa MPUMEHUMOTO
mpaBa.

B KOHTEKCTe HKCIUTYaTAIHOHHBIX CBOMCTB AJIEKTPOHHBIX KOMMYHHUKAITUHA, JUCTAHIIMOHHBIX ITU(PPOBBIX (popm
JIOTOBOPHBIX, & TAK)KE PACUCTHO-IUTATE)KHBIX OTHOIICHHHA OH MPHUOOpETaeT KOHKPETHOTO HAaXOXIICHHUS MOKyMaTeys, a
TakXKe MPOJIaBIa, OTHOIICHUS CTAaHOBATCS ITOMCTHHE TPAHCTPAaHMYHBIMU IO CBOeMY Xapaktepy. [loatomy mpu 3axito-
YCHUHU CICJIKU MyTeM OOMEHa 3JIEKTPOHHBIMHU JOKYMEHTAMH MOJKET IOKAa3aThCs, YTO OObIYHAS 3aJada OMpPEIeIICHUS
MECTa €€ HMCIOJHEHHUS 3a4acTyIO 3aTPyIHCHA, BHIOOP MEKIy FOPUCIUKIIUCH MECTa MOCTOSHHOTO U JIbTOTHOTO IMPOYKHU-
BaHUsS BOCIIPUHUMAETCS B COBEPIICHHO MHOM cBeTe. [uddepeHnuanus TUTYIbHbIX aKTOB MO-TPEKHEMY MPUBOIUT K
3HAYUTENbHBIM PACXOXKIEHUSIM B 00JIACTH DJIEKTPOHHON KOMMEpIUH. B pe3ynbpTare UCTOIb30BaHUE HOPM KOJIJIU3UOH-
HOTO TpaBa JejlacT HEOOXOIUMBIM MPEOOJICHHE CreNU(UKA B3aUMOOTHOIICHUH, YTO 3a4acTyi0 3aTpyAHUTENIbHO. Ta-
KUM 00pa30M, IOYTH BCErla BO3HUKAIOT BOIIPOCHI, CBI3aHHBIE C ONpeelICHHEeM HA4aJhbHOTO MOMEHTA TOTyYSHHS TOTO
K€ aKIlenTa WIH MPeUIOKEHHS MPU OCYMIECTBICHUN 3JIEKTPOHHOW TOPTOBIIHM, €CITU 3aKOHOAATEIECTBO CTPAHBI PETHU-
CTparuu He 049eHb 3()(PEeKTUBHO MpH OINpeIeIEHIH MECTOHAX0XKACHUS KOMMEPUYECKOTO TIPEATIPHSATHS.

B T0 xe Bpemst (paKTHIECKOE MECTOIOIOKEHHE 000pYAOBaHHS M 000PYJOBaHUS WIH MECTO PETUCTPAINH JI0-
MEHHOTO MMEHH M, HaKOHEI, aJpec JJIEKTPOHHOH ITOYTHI, paJWKaIbHO OTIHYAeTCA. JIeATeThbHOCTh MEXYHApPOIHBIX
OpraHu3aIUi 0 pa3paboTKe MOIXO0A0B K PETYIHPOBAHUIO PA3IMIHBIX ACMIEKTOB 3JICKTPOHHOW TOPTOBIH, B YaCTHOCTH
pabora FOHCUTPAJI no pa3paboTke THIIOBBIX 3aKOHOB B OOJIACTH AJIEKTPOHHOI TOPTOBIH, SBISETCS, KOHEYHO, TPO-
rpeccuBHOM. B TO ske Bpemsi MHOTHE OpraHu3allii, HapPOTUB, MBITAIOTCS CJIOMAaTh KIACCHUECKHE aCTEKThl, BHEJPUTH
Te, KOTOPBIE €[[Ba JIU MPUCYIIN TPEANoIaraéMbiM KOMMEPUYECKHM oreparusaM. TakuM o0pa3oM, TapMOHU3HPYIOIIHE
OCHOBBI 3aMEHSIOTCS OTJIEbHBIMH, 3aTPArUBAIOIIIMU PA3TUIHbBIE TPAHA dTUX OTHOIICHUH [2].

TpaHcTrpaHUYHYIO JIEKTPOHHYIO TOPTOBIIIO MPEIIATaeTCsl OMPENEIUTh KaK JIIOOYI0 TPAaHCTPAHWUYHYIO TOPro-
BYIO JIEATENHHOCTh, NP MPOBEJACHUH KOTOPOW COTJIAIICHHE MEXIY CTOPOHAMHU OCYIIECTBIISETCS MOCPEICTBOM JJICK-
TPOHHBIX KOMMYHHKAIIMI C UCIIOJIB30BaHHEM VHTepHEeTa, a IMEHHO ITyTeM Iepeadd U XpaHeHUs HHPOPMAIHU dJICK-
TPOHHBIMH, ONITUYECKUMHU HIIM aHAJIOTUYIHBIMU CPEICTBAMH, BKIFOYAs JJICKTPOHHYIO IT0YTY, HO HE OTPAHUYHBAsICh UMHU.

Y4uThIBas HEIHEIIHUE YCIOBHS B paMKaxX CoBeplieHCTBOBaHUS nonoxeHnid Koneennmun OOH 00 ucnoip3oBaHuN
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AJIEKTPOHHBIX COOOMIEHUH B MEXIyHAPOAHBIX qoroBopax 2005 roma, mpengaraeTcst ONpeaeTuTh CICAYIONIHEe KPUTEPUH
JUISL TPAHCTPAaHUIHBIX 3JIEKTPOHHBIX CHIENOK: 1) TOProBbIE OTHONICHUS! BO3HUKAIOT MEKAY CTOPOHBI, MPEATPHATHS KO-
TOPBIX PACIIONIOKEHBI MIIH 3apETUCTPUPOBAHBI B Pa3HbIX CTPaHax; 2) M / WM MPEAMET TOPTOBIN OCJIOKHSIETCS HOCTO-
POHHUM TIpeaMeToM [5].

[IprHNMas BO BHUMaHHE yNAJICHHBIH M TEXHOJOTHUECKHH XapaKTep TPAHCTPAHUYHBIX JJIEKTPOHHBIX CHEINOK,
IIPU ONpEAEICHUN MPUMEHUMOTO IIpaBa B 00J1aCTU ITUX OTHOLIEHMH CleyeT HCIONb30BaTh CICAYIOIINE ONpeIeIeHUs]
KOJUIM3HMN:

1) renepaspHas npuBsska — lex voluntatis (aBToHOMusI BOJIM CTOPOH);

2) cybcuanapHast mpuBs3Ka nepBoro nopsaka — lex venditoris (mpaBo ctpansl mpojaaBa);

3) cybcumuapHast MpUBSI3Ka BTOPOTO MOPSAKA — IPABO CTPAHBI IPOUCXOKACHUS UK MOTYyYSHHE ICKTPOHHOTO
coO0OIIeHHs POJIABIIOM WIIM APYTOil CTOPOHOH (B Cilydyae 3JIEKTPOHHOI TOPTOBIM B HECKOJIBKHUX CTPaHAaX OJHOBPEMEH-
no) [1].

OTnpaBHO#M TOYKON 3JIEKTPOHHOTO COOOIICHHMS NMPOAABIA ABIAETCS MPOBEPKA CTPAHBI, B KOTOPOH HAXOIATCA
WJIN 3apETHCTPUPOBAHBI IPEIIPHUSTHS IPOAABIIA, U U3 KOTOPOH JIEKTPOHHOE COOOIIECHHE IIOKHHYJIIO HHPOPMAIIOHHYIO
CHCTEMY, KOHTPOIUPYEMYIO MPOAABIOM. UTOOB! NPOSCHUTH BBIIIECKA3aHHOE, PEICTABISIETCS IEIECO00pa3HBIM OMpe-
JIETUTh NH(POPMALMOHHYIO CHCTEMY KaK B3aHMOCBSI3aHHBIH HA0Op HHCTPYMEHTOB M METOJOB, HCIONB3YEMBIX JUISA MO-
TOTOBKH, OTNPABKH, MTOTY4YEHHUA W XpaHeHUs nH(popManuu. B cOBpeMEHHBIX YCIIOBHSAX OCHOBHBIM TEXHHYECKHM CPE[-
CTBOM 00paboTKK MH(OPMALIUH SBISETCS KOMIBIOTED.

B nensx yrounenus nojoxeHud myHkta S5 cr. 1211 I'paxnanckoro xonekca Poccuiickoit @enepaunu s
OTIpe/IeIeHUs CTPaHbI NPOBEJCHNS OHJIAH-ayKI[MOHA WM UHTEPHET-KOHKYypca IpeACTaBiIsIeTCs Lenecoobpa3HbIM pac-
CMOTpETh NPaBO CTPAaHbl Ha MECTO MOJYYEHHUS 3JIEKTPOHHBIX COOOLIEHHH OpPraHW3aTOpPOM WHTEPHET-ayKIMOHA WIN
HHTEpPHET-KOHKYpCa.

[Ipennaraercst paccMaTpuBaTh MECTO HOIYyUYESHHUS SIEKTPOHHBIX COOOIIEHNH B KAYECTBE OPraHM3aTOpa CTPaHBL,
Ha TEPPUTOPHH KOTOPOI PACIIOIOKEHBI MM 00bEANHEHB! MPEANPHUATHS OPraHn3aTopa, U B KOTOPOH 3JIEKTPOHHOE CO-
oOmenre monajno B MHGOPMALMOHHYIO CHCTEMY, KOHTPOIHMPYEMYIO OPTraHH3aTOPOM OHJIAHH-ayKIMOHA WIIM OHJIAHH-
COPEBHOBAHMUL.

B ciydae KOJUTM3MOHHOTO PETYIMPOBAHUS TPAHCTPAHWYHBIX IOTOBOPOB C y4acTHEM MOTpeOuTeneH, 3aKmoda-
€MBIX C TIOMOIIBIO AJIEKTPOHHBIX COOOIIEHNUH, TP OTCYTCTBHH BBHIOOpa CTOPOHAMH NMPUMEHUMOTO TIpaBa Lesiecooopas-
HO CIIeJIOBaTh 3aKOHAM CTpPaHbl MECTOHaXOXKAEHHS (B TOM YHMCIIE BPEMEHHOI'O MPOXKUBAHMSI) MOTPEOUTENS, TIPH yCIIO-
BUH, YTO Tpo(ecCHOHANbHAS ICATeIbHOCTh KOHTPAreHTa CBsA3aHa C TSPPUTOPHUCH Tako cTpaHsl [3].

IIpu ycTaHOBIEHHH TaKOTO COEIMHEHHS TpeaaraeTcs pyKOBOJCTBOBATHCS TaKMMHU KPUTEPHUAMH, Kak: Hallu-
YHe JIOKAJIN30BaHHOM BepcUU caliTa Ha pycCKOM f3bIKE, UCIOJIb30BaHIE HAIIMOHAIBHBIX JTOMEHOB, IPOBEICHHUE pacye-
TOB B POCCHHCKHUX PYyOJIsiX, TOCTYHOCTh METO/I0B 00OpaTHOM CBsI3M IS MOKyIaTelsi, AocTaBka B Poccuro.

B nemsx pa3sBuUTHS HHCTUTYTa 3JICKTPOHHBIX MOAMUCEH U 3JEKTPOHHOW TOPTOBIH B LIEJIOM U B paMKaX TOJIKO-
BaHus OenepanpHOTo 3akoHa Poccuiickoit @eneparnun «O0 smmekTpoHHOM oanucn» ot 6 anpens 2011 roxa ¢ ygerom
HOPMOTBOPYECKOH JIESATENBHOCTH MEKAYHAPOAHBIX OPraHU3alWil MpeacTaBiseTcss HEOOXOANMBIM NPU3HATH JIEHCTBH-
TEJIFHOCTh TPOCTOM AJIEKTPOHHOM MOANMCH TPH 3aKITIOYCHHH COTJIALICHUS MEXKAY CTOPOHAMH IIyTeM OOMEHa 3JeK-
TPOHHBIMH COOOIIEHUSAMH, COAEPKAITIMHU STOT THIT HOATTUCH.

B xoHTeKCTEe MOJIepHHU3AIMH HAIIMOHAIBEHOTO 3aKOHOATENIECTBA TOCYAAPCTB 00 MCHOIb30BaHUH U IPU3HAHUH
WHOCTPAHHBIX 3JIEKTPOHHBIX MOJIHCEH MPUOPHUTET OTAACTCS THOKUM PEeTyIHPYIOIINM MOJICISIM € 00sI3aTeNTbHOM peanu-
3anueil MpUHIKIA HEIUCKPUMUHAIIMY HHOCTPAHHBIX 3JIEKTPOHHBIX Monuceit. Ecinu 3ToT npuHnIun cobogaercs, cTo-
POHBI IMEIOT IIPAaBO BHIOMPATh MpUEMIIEMBIE METOABI ayTeHTU(UKALMU U 005S3aHBI JOKa3aTh UX 00OCHOBAaHHOCTH B CY-
ne. B aToM ciydae moanuchk B KauecTBE ONTUMHU3UpYIOIIEH yoaneHHOH moamucu 23 JOKyMEHTOB OyJeT crocoOCTBO-
BaTh Pa3BUTHIO U HOITYJISIPU3ALMHI TPAHCTPAHUYIHBIX JIEKTPOHHBIX CAETOK [6].

Takum 006pazoM, HCXOAS U3 BHIMIEU3I0KEHHOT0, MOJKHO CIENaTh BBIBOJ, YTO NEKTPOHHAS] KOMMEPIHS CyIIe-
CTBYET B TEUCHHUE [UINTEIHHOIO BpeMeHN (BO3HMKIA B 60-X To/1ax ABAALATOTO BEKa), M M3-3a MIMPOKOTO pacrpocTpaHe-
HUsI MHQOPMAIMOHHBIX TEXHOJIOTHH OHa TIpeBpallaeTcs B TPAaHCTPaHWYHBIE DJICKTPOHHBIE C/ENIKH, CTAHOBUTCS HH-
CTPYMEHTOM JUIS OBBIIEHHS 3P (PEKTHBHOCTH 1 YBEIMUCHHS BHEIIHEH TOPTOBIIH.

[NosBnenne HOBBIX (hOpM TOProOBIIM (MCIIOIL30BAHWE BUPTYaAJIbHOH cpeapl MHTepHETa) MO3BOJSIET HAM YCKO-
PHTH IIPOIIECC TOPTOBIN TOBAPAMH M yCIYTaMH, a MHTEPECHI IOTPeOHTENei U IPOU3BOANTEINICH TOBApOB M YCIIYT Y4H-
TBIBAIOTCS OoJiee MoJIHO. BhICOKas olleHKa SKOHOMHYECKHM COOOIIECTBOM 3JIEKTPOHHOW KOMMEPIMH IPUBEJa K MOSIB-
JICHHUIO MCCTIEIOBAHMI B 00JIACTH MPABOBBIX OCHOB 3JIEKTPOHHOW KOMMEpPIHH (HaJIOro00JI0XKEeHHe, 3aInuTa MoTpeouTe-
JIeH, 3a11MTa YaCTHOM HH(OPMALIUK U T. JI.) MHOTUX MEX/YHAPOHBIX OpraHH3aluid. BbuUIH NPUHSTHI TUIIOBBIE 3aKOHBI U
JIpyTHE aKThI, PETYINPYIOLINE IPABOBYIO CTOPOHY JIEKTPOHHOH TOPTOBIH (TPaHCTpaHNYHBIC JICKTPOHHBIE CACITKH).

CeroHsa MOBBIICHHOE BHUMAHHE YICJSETCS KOHTPOJIO TPAHCTPAHUYHBIX MEKTPOHHBIX CHETIOK KaK B MHPO-
BOI mpakTuke, Tak u B pamkax EADC. OxHako pa3iudust B TEPMUHOJIOTHH U TOAX0JaX K PETyIHMPOBAHUIO DJIEKTPOH-
HOW TOPTOBJIM BO BHYTPEHHEM 3aKOHOJIATEIHCTBE Pa3HBIX CTPaH MPUBOIAT K TPYAHOCTSM B PETYIHPOBAHUH TPaHCIPa-
HUYHBIX OTHOIIEHUH. [To 3TOi MpruunHe, 0COOEHHO B paMKax TaMOXXEHHOT'O COI03a, BAKHO rapMOHH3UPOBATh TEKYIIHE
MepHI, HallpaBJIEHHBIE Ha OTPacib. M y4uTHIBas €ro BHICOKHE TEMITBI POCTa, pa3yMHO IPEAIONI0XHUTh, YTO B COBPEMEH-
HYIO 310Xy TEXHOJIOTHH U KOMMYHHUKaNWi 00beM TPaHCTPaHUYHOH 3JIEKTPOHHOM TOPTOBIHM OYJET MPOAOIKATH PACTH.
OpHaKO TakWe CTaBKM MOTYT OBITh MaKCHMAJIbHO CHIDKEHBI B CBSI3M C BO3MOJKHOI TOCYNapCTBEHHOH ITOJMTHKOH,
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HaNpaBJICHHON Ha CHIDKECHUE ITOPOra OECHOIMITMHHON TOPTOBIIN U BBEJCHUE MOLINH U COOPOB, KaK OXKHUIAETCS, B PaM-
kax Poccuiickoit @enepanuu. Kpome Toro, 3Tv npaBuia NpuaeTcs pacpOCTPAHUTh HAa BCEX YIEHOB TAMOXKEHHOIO CO-
1033, YTO CYIIECTBEHHO YCIIOKHHUT pEANH3alHio IeJed eBpa3sHiCKON IKOHOMHYECKOH WHTETPalliil — CBOOOMBI Iepe-
JIBIDKCHHUS TOBAPOB, YCIIYT, KaluTana 1 pabodeil CHIIBI.
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BUINIOJISIPHOE A®®EKTUBHOE PACCTPOMCTBO —
NPUYUHBI HEJOCTATOYHOU TMAT'HOCTUKHA

B.B. Koasirmu, kaHau1aT MEAULMHCKUN HAyK, TOLIEHT
Kadenpa ncrxuatpun 1 HapKOJIOTUH
WpxyTckas rocynapcTBeHHass MEAUIIMHCKAS aKaeMHsI TOCIIETUIIOMHOTO 00pa30BaHus —
¢mman @T'BOY AI1IO PMAHIIO Munsnpasa Poccnn, Poccus

Annomauyusn. Ilpedcmasnenvi dannbie 3apyOedicHbIX U COOCMEeHHbIX Ucciedosanuil BAP, kiunuueckux npose-
JIeHUT, CUMNIMOMO8, KOMOPbLe MO2Ym Oblib CE:A3aHbl ¢ HUM (CyuyuoanbHOCmb, NOGeOeHecKue 0esuayuu, 310ynompeo-
JleHue NCUXOAKMUSHbIMU 6ewecmeamu, cemorune u op.). Iloxkazanvl 0CHOGHbIE NPUYUNBL HENPAGUTLHOU OUASHOCTUKU
Opyeux paccmpoucme mMecmo OUnoJIsIPHO20.

Knruesvie cnosa: bunonsproe appexmusnoe paccmpoiicmso, bAP, eunomanus, manus, denpeccusi, 6016uto0u
Odenpeccugnulil 9nu300, B/[D, bunoaapuasa denpeccus, BJ], pexyppenmuas oenpeccus, P, wusogpenus, mpesosicroe
Ppaccmpoicmao, Cyuyuo, KoMopouoHvle CoMamuyeckue u ncuxuiecKue 3a601e6anus, NCUXoakmushvle geujecmsa, 11AB,
anmuodenpeccanmol, Oenakux XxpoHocgepa.

Beenenue. TpaguiioHHble B3IV HA PEIKOCTh BCTPEYAEMOCTH M OJIAarONPHATHOCTD TEUCHHS 3a00JIeBaHUs B
21 Beke mepecMoTpensl. BAP ¢ koHma 20 Beka BXOAUT B CITUCOK JICCATH CaMbIX 3HAYMMBIX OOJIE3HEH B MHpE, IIPH 3TOM 10
HACTOSIILIETO BPEMEHH IUIOXO JMarHOCTUPYETCs], MALUEHTH ¢ (pakTuyeckuM HanmmdreM BAP Ha nepBom romy 3abosneBanus B
80 % cnyuaeB MOJTyYArOT HEMPABHIIBHBIN UATHO3, U TOJIBKO crycTst 10-15 u Gonee net auarno3 Bepudunupyercs [7, 28].

B coBpeMeHHOM NOHMMaHUU «bunoisproe paccmpoiucmeo npedcmasisiem cobol WUpoKo pacnpocmpanéumoe
UHBATUOUSUPYIOWee XPOHUYecKoe 3a00aesanue, BO3HUKAIOWee 8 MOI000M BO3pACHIe U UMelouee Cepbéstbie Nocaeo-
cmeusi, maxkue KaKk OIumesnbHas HempyooCnoCOOHOCHb U CYuYUOAIbHbIl puck...» [29].

Oo6cy:xnenne. 11 BAP HeT 10CTOBEpHBIX KIMHUYECKHX WM OMOJOTHYECKUX MAapKEepOB, MOTOMY Y MOJaB-
JISFOIIETO YHCNIA MAIlMEHTOB OCTAETCA HE PACIIO3HAHHBIM M OICHUBACTCS BpauaMH KaK JApYyroe KIMHUIECKOE PacCTpO-
ctBO. Camas pacnpocmpanénnas npobnema BAP — nenpasunvhas ouacnocmuxa: 1. Pexyppenmuot oenpeccuu; 2. Lllu-
soppenuu; 3. Tpesoscrnozo paccmpoticmeal.

1. FAP uawe manugecmupyem oenpeccueti, umo co30aém npobnremy Heseprou ouacnocmuxu PJ]. B cooTBert-
CTBHH C TPEOOBAHUSIMU COBPEMEHHBIX KITaCCH(UKAIIMOHHBIX CUCTEM Juacno3 bAP eosmodicen monvko nocie noseienus
SUNOMAHUY, MAHUY ULU CMEWAHHO20 SNU300a Y TIpA GOPMAIBHOM MX OTCYTCTBHM B aHaMHe3¢ nanuenra auar{o3 BAP
npobnemarunuer. Ho B pykoBojacTBe MexayHapoaHoi (emepammu odiects 6uonorndeckoit ncuxuarpuu (WFSBP) no
tepanuu bJl npusHaercs, 4To B KIMHHYECKOH KapTuHE Bl MOXHO BBIJIENIUTH OTHOCUTENLHO CHEU(PUIECKIE MOMEHTBI
[26]. Yxe npu nepBoM uin Heckonbkux BJ1D u onpenen€HHON KOHCTEIUIIIUY KIMHUKO-aHAMHECTUYECKUX, KIMHHUKO-
JTIMHAMHYECKUX, TEPareBTUYECKUX MEePEeMEHHbIX (MHAMKATOPHI OHIOJSIPHOCTH NpU (GOPMAIILHOM HAIMYHMU YHUIIOJSIP-
HOW JIENPECCHH) y MallMeHTa, MOKHO TOBOPHUTH O BBICOKOH BeposiTHOCTH BAP U mpuMeHSATh COOTBETCTBYIOIIYIO Tepa-
muro [21, 24, 33].

B ximHMYECKO MTpaKTHKE BO3MOXKHA KOHCTATAIHMS OOJBIION BeposATHOCTH quarHo3a BAP mpu Hammauu Oonee
5 U3 cneaylomuX MPU3HAKOB, B TOM YHCIIE «aTUIMYHBIX» JETPECCHBHBIX CHMITOMOB: | MIIEPCOMHUSI W/WIIN YBEITHYCH-
Hast JpeMOTa B AHEBHOE BpeMst; [ mnepdarus n/umm yBenndeHne Maccol Tena; « CBUHIOBBIN Mapanni»; [Icuxoruueckue
cumitomsl; [lcuxomoropHas perapaanms; Ilaronorndeckas BuHa; HeycToHunBOCTh HACTPOCHMS/MaHHAKAIbHBIE CHMII-
ToMbl; PaHHee Hadano mepBoit nenpeccun (Miamgmre 25 ner) [26]. Ha BAP Taxke ykaspiBatot: JIaOMiIbHOCTH HacTpoe-
Hust; Ce30HHOCTh ad(PeKTUBHBIX 3MH30/10B; Pe3koe Hauano snu3ona (3a 1-2 aas); MHOTOUHCICHHBIE STTU30/IbI JAeTpec-
cun (1-2 B rox); ATHIIHYHOCTD JENPECCHH, IICHXOTHYECKUI CMEIIaHHBIH, THIIEPCOMHIYECKH -PEeTapAUPOBAHHBIN THOO
KaTaToHnUeckuil 5mm301; AddexTuBHbIEe KONeOaHNs B MHTEPBAIC HECKOJIBKUX MUHYT Win 4acos [21, 32].

Jis paccTpoiicTB OUIOIAPHOTO CHEKTPa, KOT/Ia HET HeITOCPEACTBEHHBIX THIIOMAHNAKAIBHBIX MIIM MaHHAKaIIb-
HBIX 31K3010B 10 DSM-IV?, Takxe GbLIM NpeUIOKEHBI JMATHOCTUYECKME KPUTepUU: [ UNepTUMHAs JTMYHOCTh; Bosee
tpex BJ19; Koporkue B/ID (menbmie 3 mecsien); [locneponosas aenpeccus; McuesnoBenune 3hGpeKTUBHOCTH aHTHIIE-
IpeccaHToB (OCTpPBIH, HO He MpoduiIakTHYecknii oTBeT); HemocraTouHblil OTBET Ha JeueHHe OoJiee YeM IBYMs aHTHIe-
npeccanTamu [25]; Bricokast KoMOpOMIHOCTE 0COOEHHO C PacCTPOMCTBAMY JIMYHOCTH, TPEBOKHBIMU U aIIUKTUBHBIMA
HapymeHusmu [31].

© Komsirux B.B. / Kolyagin V.V., 2019
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O obunonaprom paccmpoiicmee Mo2ym CEUOEMeNbCEo8ams 06a U 0olee, U3 NEPEUUCTEHHbIX, 2U-
NO/MAHUAKATLHBIX CUMNMOMA 80 8pems Oenpeccuu. 110BBINICHHAas] TOBOPINBOCTH/HAIIOPUCTOCTh peun; PeakTHBHOCTH
HacTtpoeHus; «Ckauka unei»; [loBbIIIeHHAs OTBIIEKaeMOCTh; VIMIymnbcuBHOCTB; Bricokme moctikeHus. s Manua-
KaJbHBIX U THIIOMaHUaKaJdbHEIX (a3 mpu BAP B HacTosmee Bpems Oolee XxapakTepeH TUCGOpHIecKrii KOMIOHEHT, a He
«4HCTasD» TMIIoMaHus/Manus [7, 25].

OnpezeneHo, 4YTo y NallUEHTOB C Jenpeccuei camas cuibHas accouuanus ¢ BAP ormeuaercs: Ilpu BeisBie-
Hu BAP B CTOpHH MX CeMBbU — MMPOTHO3UPYIOLIAs HEHHOCTH JocTuraeT 94 %; MuaynupoBaHre ruroMaHiy pyu Tepa-
nuu antuaenpeccantamu — 100 %-s cs3b ¢ BAP [17].

2. Bo mmuozux uccrneoosanusx nokaszano, umo npucywue BAP I muna cmewannvie cocmosmus 4acmo conpo-
802COAIOMCA NCUXOMUYECKUMU NPOABTIEHUAMY, OCOOEHHO OPedosbiIMU CUMNIMOMAMU, HE KOHZSPYIHMHLIMU aghdexmy
[19, 27, 30].

[Ipn Manum Hambosee OOIMM THIIOM IICHXOTHYECKHX CHMIITOMOB SIBIISIFOTCSI KOHTPYSHTHBIE HACTPOSHHIO (TO
ecTb (paHTacTHUIECKUE) OpeoBbIe HaeH. TeM He MeHee, TOBOJIbHO OOIIMMH IPH MaHWU ABJISAIOTCS M HEKOHTPY>HTHBIC
HACTPOCHHUIO WM HPUUIYUIUBBIC ICHXOTHYECKAE CHUMIITOMBI, BKJIIO4as cUMOTOMBI 1-ro panra Kypra Illnaiinepa, nnmn
«mM30(ppEeHNIECKHE», KOTOPBIE TOBOJHHO YaCTO MMEIOT MECTO NMPH MaHWU. B HEKOTOPBIX HCCIENOBaHMAX MOKA3aHO,
YTO TEPCEKyTOPHBIE OPEIOBBIE HACH SBIIAIOTCS TOYHO TAKUMH K€ YAaCTBIMHU HIIH Jlake OoJiee yacThIMH, 4YeM (haHTacTu-
geckuii Open. Hanpumep, B uccnenosannu EPIMAN-II-Mille (Bxmroueno 1 090 maruenToB ¢ Manuei u3 19 MequItiH-
ckuXx 1leHTpoB DpaHIKN) MalUeHTaM C HEeKOHTPYSHTHBIMU addexTy cuMIToMaMu, B CpaBHEHUH C ALIMEHTAMU C CHMII-
TOMaMH KOHI'PYIHTHBIMH aQeKTy, yallle yCTaHaBIUBAJICS IUArHO3 IU30(PEHUH, YTO MOTJIO OBITh CBS3aHO C MEHbBIIEH
cTabuipHOCTBIO addekTa y Takux maipeHToB [19]. @opmansHOe HapyIICHHE MBIIUICHHS TaKKe 9acToO HaGIomaeTCst
IIPU CMEIIAaHHBIX COCTOSHUAX. B CBSI3M C 3TUM CMeIlIaHHBIE COCTOSHUS Yallle HeBEpHO PacleHUBAIOTCA, KaK MapaHOUI-
Hasl mM3odpenus Wi mmzoaddeKkTHBHOE PaccTpoiCTBO, YTO OCOOCHHO YacTO BCTPEYAeTCsl IPU HECTAOMIBHBIX CMe-
IaHHbIX coctosiusX. [lo manubiM uccnenoBanus EPIMAN-II-Mille u B cny4ae uncroit Manuu, cpenu npeabIAyIuX
JIMarHO30B, TAKXKe Mpeodiaanany mu3odgpenus nim mu3oadeKTHBHOE PacCTpOHCTBO.

B DSM-IV yka3bIBaeTcsi, 9TO KaTaTOHMYECKHE CHMIITOMBI MOTYT MMETh MECTO IpH JIHOOBIX adEKTHBHBIX
3MH30/1aX, OHAKO CMEIIaHHBIC COCTOSHHUS («MaHHAKaIbHBINA CTYIIOP)»), HECMOTPSI HAa MPOTHBOIIOJIOKHBIA IMOJIOC ad-
(hexTa, Jalie HaMOMUHAIOT KJIACCHYECKYIO KapTHHY KaTaTOHUYECKOH MN30 hpeHnH.

OcHogHble npudUHbL HeNPAasUIbHOU OuacHOCMuKY wuzo@penuu emecmo BAP: 1. AKIIeHT Ha TEKyIIeM COCTOS-
HUM 0OJBHOTO (MONEPEYHbI Cpe3) ¢ UTHOPUPOBAaHUEM JTUHAMUKH 3a0oieBanus; 2. HenonHblil BeIxox U3 ¢a3bl paciie-
HHUBaeTcs Kak musoppenndeckuii nedexr; 3. [IpupaBHIBaHUE «IIPUYYIUTUBOCTH» OPENTOBBIX HIEH K MIH30(PEHUIECKUM
paccTpoiictBam MblnuieHust; 4. KBanupukanus pa3apaxuTelbHOCTH U THEBINBOCTH, KaK MapaHOMIHBIX uaeH; 5. Omu-
OouHas OlleHKa JICNPECCUBHOIN aHTEJOHHU W JACNEepPCOHATIM3AIMH, KaK dMOIMOHANBHOTO NpHUTyIUieHus; 6. «Ckauka
uae» pacleHHBaeTCs Kak pa3opBaHHOCTh MbIIUIeHUS; 7. [lepeorieHka 3HaunMoCTH kpuTepueB 1-ro panra mo IlHaii-
nepy.

Bpaun P® B nuarnoctuke TpaJWIMOHHO CIIEAYIOT IPEoOIaJaHnIo B HEPAPXUU TICUXOTHUECKUX PacCTPONCTB
HaJl ad(PEKTUBHBIMH COTJIACHO AMATHOCTHYECKUM YPOBHSIM IOpPaKEHHs ICHXHUYecKoil aestenpHOcTH Mo A.B. CHex-
HeBckoMy (1969) u K. Acmepcy (1997) [12, 15]. Dto npasuno B MKB-10 65ut0 m3MeHeHO, U Teneph Hannane B addek-
TUBHOH (aze cumnromos nepsoro panra K. [lInaiinepa He UMeeT pelaromero TMarHoCTHIECKOro 3HAUCHHMS, €CIIH 3T
CHUMIITOMATHKa HE NpEe/IIecTBOBaNa pa3BUTHIO ap(EeKTHBHBIX CUMIITOMOB M HE IEPCHUCTUPOBAIA TIOCIE MX PELYKIHH
[7, 10]. MKB-10 (1994): «/Juazno3 wuzoppenuu ne mosxcem Gbimb HOCMAGLEH NPU HATUHUU BbIPANICEHHBIX OeNPeCcus-
HbIX U Manuakanbholx cumnmomosy (Ilcuxuatpudeckuit Tesaypyc, 2003) [11].

[Tpu npoBenenun oby4aromux nporpamm «Bridge» B 2010 — 2011 r. no AnarHocTHke M JICUSHUIO OUIOJISIPHO-
ro ahQexkTHBHOTO pacctpoiicTBa — B 5 ropomax Bocrounoit u Ilentpansroit Cubupu (Anrapck, Yura, Ymau-VYne,
Kpacnosipck, Upkyrck ¢ ygactuem 300 Bpadel-TICUXHATPOB MPAKTHYECKOTO 3IPABOOXPAHEHMS NpEABAPUTEIHHBIM
OTPOCOM BBIICHEHO, uTo auarao3 BAP (M/II]) He ucnone3yeTcs UMM BOOOIIE M HE OTPA)KaeTCsl B OTUETHON JOKyMEH-
TaluM, U060, B CPAaBHEHUH C JIMATHO30M «IU30(peHusi», sBisiercst kpaitne peaxkum [1, 2, 3, 5]. T'unepouaenocmuxa
wusogpenuu 6 PO npesviuwaem Egpony 6 900 pas, a CLLA — ¢ 1000 pas, coomeemcmeenHo, umeem mecmo Heoooud-
enocmuxa BAP ¢ P®, npesviuarowas oanmsle 3apybechvix uccredosanull ¢ decamku paz [7]. Tak, Hanmpumep, YUCIo
MAUEHTOB € yCTaHOBJIEHHBIM auario3oM BAP cpenu nacenenust PO na 1000 yenosek cocraBuiio B 2010 r. — 0,089, a B
2011 r. - 0,09 [13].

B anrnoszeraHoi smteparype obcyxkneHne ad(eKTHBHBIX PacCTPOWCTB MpH MN30(PPEHUH KacaeTcs TOJIbKO
JIETPECCUBHOM CUMITTOMATHKH, K MOJTYaHHEM OOXOIUTCS APYroi Mojroc — MaHuakanbHbii [34]. IIpu u3yueHun nepey-
HS IMyOJUKAaIMK B MEXIyHapoaHOH O6a3e maHHbIX PubMed obpamaer Ha cebs BHUMaHHE MPAKTHYECKH MOJIHOE OTCYT-
cTBUE paboT, B KOTOPHIX 3aTparuBaeTcs mpodieMa MaHuakaiabHoro addexra npu mm3odppernu. B 60nbpmIMHCTBE CITy-
yaeB MaHHWAKaJIbHAs CHMITOMATHKA YIIOMHUHAETCS B CBS3H C OMIIOISPHBIM WIH pexe — MN30apPEeKTUBHBIM pacCTPOn-
ctBoM [34]. B oTaenbHBIX MyOIUKAIMsAX, T€ JaHHAs mpobieMa Bce ke 00CYXKIaeTcsi, BRICKA3BIBACTCS TPEIIOKCHUE
MIEPEeCMOTPETh TUATHOCTHYECKHE TOAXOJIBI, pacCMaTpuBasi, HampuMep, napadpeHHbI Opes] BeNW4Hs, COIPOBOXKAA0-
muiics MaHHakaIbHBIM addexTom, He B paMKax MM30(QPEHNH, a KaK MposiBieHne apeKTHBHOTO pacCcTpONCTBA C IICH-
XOTHYECKUMH CHMIITOMaMHU M Ha3HAYEHHUEM COOTBETCTBYIOIIEH TepaIuy, BKII0Yass HOPMOTUMHKH. J[pyrue Bo3MOXKHbIE
NIPOSIBJICHUS] MaHMAKaJIbHOTO/TUIIOMAaHUAKaIbHOTO addekra Npu MHM30(PPEHNH B NCHXUATPUUECKON JIMTEpaType Mo-
CIIeTHUX JIET He paccMaTpuBatotes [14].
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Hupepenyuayus wuzoppenuu u ManuaxaibHo2o cocmoanus. JlaHHbIe COBPEMEHHBIX HCCIICIOBAaHHUN CBHIE-
TENBCTBYIOT O TOM, YTO MHOTHE IIPOSBICHUS, TUIIMIHBIE U IMH30(QPEHIH, MOTYT BO3HUKATh IIPH MaHHAKaJIbHOM CO-
crosiann. uddhepeHnupoBanne 3THX PacCTPOHCTB OCYIIECTBISETCS C TIOMOIIBIO IBYX HA0OPOB KPHUTEPHUEB!

IepBrrit HAOOp KpHUTEpHEB MPHHUMACT BO BHUIMAaHHE IICUXUYIECKOE COCTOSHIE OopHOTO. {1 MaHWaKaIbHOTO
COCTOSIHUS XapaKTEPHO BBHIPAXCHHOE MOBHIIIEHIE HACTPOCHUS B COUYETAHUH C PSIOM APYTHX TPU3HAKOB;

Bropoit Habop yuuThIBaeT 0COOCHHOCTH TeYeHHUs! paccTpoiicTBa. IIoBTOpHBIE AMM30/bI 3a00JeBaHUsI HAOIO-
JIAFOTCS KaK IPH MaHUAKAJIbHOM COCTOSIHUH, TaK U NpHU MU30(QpeHuH, HO MU30(peHus ¢ OobIIeii BEpOSTHOCTBIO MPH-
BOJIUT K IIOCTENIEHHOMY HaKOIIJICHUIO HEraTHBHOW CUMIITOMATHKH, TOT/Ia KAK MaHWAKalIbHOE COCTOSTHHE aCCOLMUPYETCS
C DIU30J]aMH JICTIPECCUH U TIOJIHOW PEMHMCCHEH MEXIy NPUCTYNaMH, a HaJIM4Me MaHUAKaJIbHBIX, THIIOMaHUAKaIbHBIX
WIN CMEUIaHHBIX 3IHM30/I0B JII000H CTENEeHU BBIPAKEHHOCTH SIBISIETCSI OCHOBHBIM KPHTEPHEM IPUHAUIC)KHOCTH pac-
CTpO#iCcTBa HACTPOCHHS K OUIIONApHOMY crieKTpy [7, 9, 16].

B amepuxanckoii kraccugpuxayuu ncuxuueckux paccmpoticme DSM-5 (2013) npoucxooum danvhetiuiee oepa-
HUYeHUe B03MONCHOCMU NOCMAHOBKU OudeHO3a «wuzopenusny. Panee «xnouesoily ouaznos He 8vlHeceH 8 HA3BAHUE
pasoena: «Paccmpoiicmea wusoppenuuecko2o cnekmpa u umble ncuxomuueckue paccmpoticmea» (Schizophrenia
spectrum and other psychotic disorders): Jlis auarsosa mu3oppeHAr TEPAIOT CBOM 0COObIH BEC CHMITTOMBI TIEPBOTO
panra K. [llnaiinepa; [ToaTumer yOpaHEl — B O3y TUMEHCHOHAIBHOTO MTOKa3aTems TshkecTH; i nmm3oadhekTHBHOTO
paccTpoiicTBa MOAYEPKUBAETCS acleKT HACTPOCHUS, a P OPEeJOBOM PAacCTPOMCTBE yKe OOJbIe HEe MCKIIFOYAeTCs BbI-
YypHOE coJlep)KaHHe — XOTsS OHO M OLIEHMBAETCS OTAENBHO; PacmmpeH pasgen «kaTaTOHMS»: 3TOT KOJ TEIepbh MOXKET
MPOCTABIISATHCS KAK CMEKHBIH AMarHo3 (YTOUHSIOIIUIA OKa3aTelb) IPH ACIPECCUBHOM, OUMOISIPHOM M IICUXOTHYECKOM
paccrpoiictBax [23].

3. Tlomumo denpeccuu, naubonee uacmoimu npossienusimu BAP, seisiiomes mpegoza, becconHuya, noseoeH-
yeckue Hapywenusi. BAP manudectupyomee B my0epTaTHOM BO3pacTe Yalle MOXKET MPOSBISATHCS CYHLIUAAIbLHBIMH
MIOTIBITKAMU W/WJIH TapacyuruaanbHeiMu neficteusamu (50,9 %), a Taxoke paccrpoiictBoMm moseneHus (49,1 %), B Bunme
HapYIICHUA KOHTAKTOB CO CBEPCTHUKAMHU U POJHBIMH, TOBBIIICHHON BO30YANMOCTH, Pa3IpaKUTEIHHOCTH, KOH(PIUKT-
HOCTH, arpecCHy ¢ XapaKTEePHBIM PE3KHM CHIDKCHHEM YCIIEBAEMOCTH B IIIKOJIE, NMPOTYJIaMU W MPOOIeMaMHy Ha SK3aMe-
HaX, KOTOPBIC OKA3aJIUCh OTIMYUTESIFHBIMI OCOOCHHOCTSIMH MAITUCHTOB—IIOIPOCTKOB ¢ BAP. ¥V 0THeIpHBIX TOAPOCTKOB
OTMEYaeTcsl IEeMOHCTPATUBHOE TOBEICHNE, YXOAbI U3 IoMa, OpoIshKHHYeCTBO. Y 7.9 % mammeHTOK — paccTpOHCTBO
MMUIIEBOTO MOBeNeHNs (aHOpeKcus). Y neBouek ¢ BAP mpeobnamaror cynrunbl 6o napacyurnuas! — 65,8 %, a y manb-
YHMKOB MPEUMYIIECTBEHHBI MTOBEAeHUECKHe paccTpoiicTBa — 82,4 % [8]. Yem mradwe sozpacm navara BAP, mem onu-
menbHee nepuod om dedioma 00 €20 NpasuibHoll ouaznocmuxu — oonee 15 nem [1, 4, 6-10], 94T0 COOTBETCTBYET AaH-
HBIM 3apyOeXHBIX UccienoBanuii [28]. B demcko-noopocmrxosom éospacme, do 60 % nayuenmos nepescusaiom nep-
bl 9nu300 BAP (00 15 nem — 6 33 %, 6 15 — 19 nem — 6 27 %), Honee nonosumsl u3 HUX He NOJLYHAIOM NeYeHUs. 8 meye-
Hue nocredyrouux 5—10 u donee nrem. Pacnpoctpanennocts BAP B 3T0# nomysmsiiuu cocrasisiet ot 0,5 % mo 1 %. 3a-
00JIeB B IOHOCTH, MAIMEHTHI OOJIBIIYIO YaCTh CBOCH JKMU3HH JKUBYT C 9THM XPOHHYECKUM PELUIUBHPYIOIIUM PacCTPOH-
ctBoM [28].

3akmouenne. CoBpeMeHHBIE SMHIEMHIOIOTHICCKAE UCCIICAOBAHMS, PE3yIbTaThl KOTOPHIX OBLIH OITyOJIHKOBA-
HeI iocite 2000 T., moka3amm, 9to pacrnpocTpaHéHHOCTE BAP B Heckonbko pa3 Oombire, yem 1 %. Tak, Hanpumep, co-
TJIaCHO pe3ynbTaTtaM L{fopuxckoro McciemnoBaHus, pacIpOCTPaHEHHOCT aP(PEKTUBHBIX PACCTPOUCTB U3 «MATKOTO OH-
noJisipHoro criekrpay (Soft bipolar spectrum) cocrasusier 23,7 %, rae 11 % — coOCTBEHHO CIIEKTp OMMONSPHBIX pac-
ctpoiict, 13 % — Gonee MATKOe BBIpaKCHHE OUIOISAPHOCTH, CBOCOOpa3HOE MPOMEXKYTOYHOE 3BEHO Mexay BAP u
HOpMasbHBIM HacTpoeHueM [18]. PanHee Hauamo u HecBoeBpeMeHHasi muarHoctuka BAP yBennunBaroT puck hopmu-
pOBaHMsI KOMOPOUIHBIX IICHXUYECKHX M COMAaTHYECKUX paccTpoicTB. Hamboniee yacThIMH KOMOPOUIHBIMH MCHXHYE-
CKUMH PACCTPOMCTBAMHU SIBIISIIOTCS 3JI0yNOTpediieHne W 3aBUCHMMOCTh OT I1AB, TpeBOKHBIE M NOBEJCHYECKHE pac-
cTpoiicTBa, a ycyryonenue nmu BAP conpoBoxaaeTcs: YXy/ameHneM Te4eHus 3a00IeBaHUS U HCXOMIOB JedeHus; Bos-
pactaHueM CYMIUAAIbHOCTH M HACHIILCTBEHHBIX JielicTBui. K Hanbomnee yacThiM KOMOPOHIHBIM COMAaTHYECKUM 3a00-
JMEBaHUSAM OTHOCAT: Murpenp, 3aboneBaHUsS IMUTOBHAHON kene3wl; Oxwupenwe; [Juaber 2 tuma; CepaedHo-
cocyaucTeie; HekoToprle oHKoorndeckue 3adoneBanus. [lamuentsl, ctpanatoniie BAP, mpexme Bcero m3-3a cymim-
JIOB ¥ COITyTCTBYIOIIMX COMAaTHIECKUX 3a00JIeBaHMIA TEPSIOT 3a BpeMs OOJIE3HU B cpemHeM 9 JIeT MPOIOIDKUTEIEHOCTH
*u3Hy, 14 et tpynocnocobnoctH, 12 get HopMmanbHOTro 340poBbst [1, 4-7, 17, 31]. Tlo HamMM AaHHBIM, TOBTOPHO TOC-
muTanusupyemeie (ot 2 mo 10 pa3) B3pociple TanueHTH ¢ HeTHarHOCTUPOBaHHEIM BAP, cooTBeTCTBEHHO O€3 ajeKkBat-
HOTO JIeUeHHs (CpeaHsisl JIIMTEeNILHOCTh 3a00JIeBaHmsl cocTaBmia 16 jer), B 2/3 ciyyaeB CTaiau MHBAIMAAMH, UMEIH CYH-
Ul U CYMIMATbHBIE MBICTH B aHaMHe3e B 36 u 23 % ciy4aeB COOTBETCTBEHHO, & 3aBUCUMOCTb OT QJIKOTOJISl WIIH
IMMAB -824u11,5% [6, 7].

Hesepnas nuaraoctrka bJ19 Bmecto BAP moxet nmets 0co60 KatacTpopuyIHBIE TOCIEACTBUS ISl TAIIHEHTOB
— Tepanus aHTHIETIPECCAHTAMU MOJXKET He TOJIbKO OKa3aThesi Hed((EKTUBHOM, HO U MPHUBECTH K cyHuiuny. Takas tepa-
st Cioco0Ha CIPOBOIMPOBATh MaHUAKAIBHBI MITM TUIIOMaHUAKAJIBHBINA 3THM30/1 TM0O0 MPUBECTH K YUYAILEHUIO CMEHBI
MaHHaKaIbHBIX M JACNPECCUBHBIX 3Mu3010B [20, 22], MOXKET NPUBOANTH K CHIKECHHUIO 3((HEKTHUBHOCTH TOCIENyOLIen
Tepanuyu HOPMOTHMHUKOM, YMEHbBIIATh KAUYeCTBO U ITPOIOJDKUTEIEHOCTD KU3HU.

I'mnepanarHocTrka mm3odpenun B PO nponcxoaur, B 4aCTHOCTH, 3a CYET paccTpoicTB apEeKTUBHOTO CIIEeK-
Tpa, YTO NPUBOANT K HEAJEKBAaTHOMY Ha3HAYEHHUIO THITMYHBIX HEHPOJENTHKOB, MX KOMOMHauuii, neno-gopm, antuie-
MPECCAHTOB M HENPHMEHEHNIO HOPMOTHMHMKOB, YTO BBI3BIBAET yBenuueHne a(eKTUBHBIX (a3, yTsDKeIeHHE UX TEUESHMS,
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MOBBIIIEHUE PHCKA ayTOArPECCUBHBIX M CYUIMIATIBHBIX ACHCTBUH, POCT KOMOPOUIHBIX COMAaTHIECKUX U MCUXUIECKUX
3abosieBaHN, MHBAINAN3ALNIO, CHIDKEHHE COIIMAILHOTO (DyHKIIMOHMUPOBAHUS U KaUeCTBA KHU3HH, IPEKIACBPEMEHHYIO U
PaHHIOK CMEPTHOCTS [7].

O mpeAnIecCTBYIOMEH THIIOMaHUI/MaHUN CIIEAYET CHCTEMATHYECKH CIIPAIINBATh y BCEX IAIMEHTOB C JIETIpec-
CHEH TN TPEeBOTOH, 0COOCHHO IpH Havalle 3a00JIeBaHUS B IPEIyOepPTaTHOM H ITyOepTaTHOM Bo3pacte. JlaHHBIE CHMII-
TOMBI CJIEJYeT BBISICHATD Y IALMEHTOB C COCTOSHUSIMH, KOTOpPBIE MOTYT OBITH cBsizaHbl ¢ BAP: CynnmaansHoe nosese-
HHe; 3noynorpebieHue ankoroyiem u/wmu npyrumu I1AB; IloBexenueckue paccrpoiictBa; I'emOnunr; JIM4HOCTHBIC
paccTpoiicTBa; AHopekcus; B ciaydasx KoMOpOMAHOCTH AEMPECCHH ¢ MaHUYECKHMMHU M 00CECCHBHO-KOMITYJIbCUBHBIMU
pacctpoiictBamu. CBOEBpeMeHHasl TUAarHOCTHKA «CKphITOro BAP» ¢ mocnemyromuM NpoJODKeHHBIM MPUMEHEHHEM
HOPMOTHUMHMKa-aHTHIIIJICNITHKA JIeTIaKuHa XpoHocdepa, NCHX000pa3oBaHWEM MalMeHTa, ero OJM3KHUX Ul COOTBET-
CTBYIOILEH KOMIUIAGHTHOCTH TO3BOJIAT CTaOMIIM3UPOBATh COCTOSIHUE, PEAYLMPOBaTh MUCHYHKIMOHAIBHOE PacCTpoOi-
CTBO T'OJIOBHOTO MO3Ta, IPEIOTBPATHTE CYUIN] U BO3MOXKHOE PAa3BUTHE KOMOPOMIHOM MATOJIOTHH, B TOM YHCIIC 3aBH-
cumocts oT ITAB u ncuxocomaTndeckue 3adonesanus [1, 3-9, 31].

IIpumeyanus
! B JaHHOM HCCNENOBAaHWM C Y4acTHEM 4ICHOB HalMOHATBHONW accONMAlUM JICTIPECCHBHBIX M MaHHAKATBHO-
JICTIPECCUBHBIX PAcCTPOUCTB ObLIO MPOAECMOHCTPHPOBAHO, YTO PaHEe MAlMCHTAM YCTaHABIMBAJIUCH Pa3MYHbIC THATHO3BI U CPEIH
HUX JICTIPECCHsl, TPEBOIKHOE PacCTPOMCTBO 1 mu3odpenus obutn Hanbosee yactbiMu (Hirschfeld R.M., et al., 2003).
2 Diagnostic and statistical manual of mental disorders — PykoBoACTBO IO JMArHOCTHKE M CTATHCTHKE IICHXHYECKUX
paccrpoiicts. [Tpunsto B 1994 r.
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BIPOLAR AFFECTIVE DISORDER — CAUSES OF INSUFFICIENT DIAGNOSTICS

V.V. Kolyagin, Candidate of Medical Sciences, Associate Professor
The Department of Psychiatry and Narcology
Irkutsk State Medical Academy of Postgraduate Education —
Branch of the Federal State Budgetary Educational Institution of Further Professional Education
“Russian Medical Academy of Post-Graduate Education” of Ministry of Health of the Russian Federation, Russia

Abstract. The data of foreign and own studies of BAR, clinical manifestations, symptoms that may be associat-
ed with it (suicidality, behavioral deviations, substance abuse, gambling, etc.) are presented. The main causes of the
incorrect diagnosis of other disorders instead of bipolar disorder are shown.

Keywords: bipolar affective disorder, BAD, hypomania, mania, depression, major depressive episode, MDE,
bipolar depression, BD, recurrent depression, RD, schizophrenia, anxiety disorder, suicide, comorbid somatic and
mental diseases, psychoactive substances, PAS, antidepressants, depakine chronosphere.
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COBPEMEHHASA TEHJAEHIIMA MUHUMAJIBHBIX TEMIIEPATYP BO31YXA
B 3UMHUE MECALBI HA ABIIEPOHE U PUCKU /U151 HACEJIEHUSA

M.C. I'acanos’, Y.P. Taruepa?, I:x.H. Axmegosa®, P.I'. Harues*
! kanaunar reorpauuECcKUX HAyK, 3AMECTHTEND TUPEKTOPA HHCTHTYTA,
2 kanUIaT reorpaMUecKuX HayK, BELyIIUi HAYYHBIH COTPYIHHUK,
% HayuHbIil COTPYAHUK, * rIaBHBIA Bpau
123 Hanmonanenas akanemus Hayk Asepbaiimkana, Unacturyt [eorpaduu um. akagemuka I'.A. Anuesa (baky),
4 BakMHCKas ropo/IcKas CTaHIUs CKOPOH M HEOTJIOKHOM TIoMoIH, AsepOaiiokan

Annomauusn. B Aszepbaiiodcane nociednue decsmuiemusi 6 JeMHUll CE30H 6ce uauje QUKCUPYIOMCs peKopo-
Hble NoKazameny memnepamypsl 6030yxd, U G0JHbL HCAPbl CIMAHOBAMCA OoNee npodoaxcumensubimu. 110 nogody 3um,
HeKomopble CKIOHHbL CUUMAMb, YMO 3UMbl CAIU MA2Ye, KOMY-MO 3aNOMHUIUCL OMOenblble O0OCMAMOYHO ApKUe MO-
posnvle nepuoowt (2002, 2008, 2012 200bt). B smoii c6s13u 6bL10 NPOGEOCHO UCCICO08AHUE MUHUMATILHBIX MEMNEPAMYD
6030yxa 6 3umHuil nepuod Ha Abuiepone Ha npumepe baxy u 6viAg1eHbl PUCKU, CEA3AHHbIE C HUMU OJi HACENEHUSL.

Kntouesvle cnosa: usmenenue Kiumama, MUHUMALbHASL MEMREPAMypPa 8030yXd, B0JHbL X0A00d, YA36UMOCHIb
HaceneHus.

IHocranoBka npo6Jiembl. B pe3tome i noauTukoB MesxnpaBuTenbcTBeHHOHN ['pynnbl DxcneproB no U3me-
HeHuro Knnmata otmeuaercs, 4To B MOCIETHUE JECSITUIECTUS U3MEHEHUS KIIMMAaTa SBUIMCh IPUYMHOM BO3AeiicTBUS Ha
€CTECTBCHHBIE U AHTPOIOICHHBIE CHCTEMBI Ha BCEX KOHTHHEHTaX M OKeaHax. MHOrue Ha3eMHbIe, NPECHOBOAHBIE U
MOPCKHE BUJIbI U3MEHUJIM CBOM r'eorpa)uuecKue apeasl, CE30HHYI0 aKTHBHOCTbD, XapaKTep MUTPALUH, YUCIEHHOCTh U
B3aMMoJIeiicTBHE ¢ APYIUMHU BuiaMu. HeraTuBHbIe BO3AECHCTBUS U3MEHEHHUS KJIMMaTa Ha YpOXKAWHOCTh KyJIbTYp OBLIH
OoJiee pacpOCTPaHEHHBIMU SIBJICHUSMH 10 CPABHEHHIO C IIO3UTHBHBIMU SIBICHUSMH. B 3TOi CBsI3M Bo3pacraer u ysi3-
BUMOCTP YEJIOBEKa K KJIMMAaTHYECKUM M3MEHEHHSAM M UX MOCNIenCTBHAM [3]. B GONBIIMHCTBE COBPEMEHHBIX METEOPO-
JIOTHYECKUX HAYYHBIX HMCCIICIOBAHUSX JENACTCS BBIBOJ, YTO CBSI3aHHBIE C KJIIMMATOM OMNACHBIE SIBJIEHHS YCYTYOJSIOT
JieicTBUe Ipyrux (haKTOpoB cTpecca, IPH ATOM YacTO C OTPUIATENBHBIMU IMOCIEACTBUSIMU. VicciaenoBaHMs JIETHETO
ce30Ha B AzepOaiijkaHe MOKa3aiH, YTO HOBTOPSIEMOCTD M IPOAOIDKATEIHHOCTh aHOMAJIBHO KAPKUX HEPHOJIOB 3HAYH-
TENbHO YBENMYMIIACh B mocieanue necatmwietus [9]. B uucie aHOManbHBIX SBJICHHH, OKa3bIBAIOLIMX HEMOCPEICTBEH-
HOE BJIMSHHE HA HaceJeHHE, BBIACISIIOTCS U PE3KHE XOJIOAHBIE MEPHOABI 3UMOil. B Tekymem romy skepTBaMu CHIIBHBIX
Mopo3oB B EBpornie cramu 6onee 60 denoBek. B [Tonbie u3-3a peKopIHO HU3KHUX TeMIIEpaTyp ¢ Hadana roja morudiau
12 genosek, B tamuu sxepTBaMu XOJIOJIHOM MOTO/IBI CTAIH CEMb YeOBeK, B bonrapun Tpu uenoseka [7]. O630p Hayuy-
HOW JNHTEepaTypsl IMOKa3ajl, YTO 3apyOeXHbIe HCCIEHOBAHUS IO OICHKE BO3JEHCTBUS HHM3KHX TeMIIEpaTyp, KOTOpHIE
MIPOBOIMIINCH IpeumyliecTBeHHO B Kanane, BennkoOputannu, CeBepHoii EBpornie n Poccun, SBISIOTCS OTHOCHTEIHHO
HOBBIM HallpaBJIEHHEM, KOTOPOE IOJIyYMIO aKTyadbHOCTh B CBS3M C OLIEHKAMH BIMSHUS M3MEHEHHs KIMMaTa Ha Hace-
nenue B pamkax Kousenrmu no M3menenuto Kiumara [4, 5]. B Azepbaiimkane Takxe MpoBeeHbl HEKOTOPhIE HCCIe-
JIOBAHMS B 3TOHM 00JacTH, 2 UMEHHO MPEAJI0KEHbl KPUTEPUN U OIPEAEICHB! MOPOTOBHIE 3HAYEHHS BOJIH XOJOAA JUIs
AourepoHckoro noiyoctposa [6]. B naHHO# craThe paccMOTpeHA TEHICHIMS PACIpe/IelIeHUs] MUHUMAIBHBIX TeMIepa-
Typ B 3UMHHE MECSIIbI 1 BBISBICHBI X PHCKH Il HaceneHus. [l mpoBeeHus] CpaBHUTENBFHOTO aHaJIN3a 33 MHOTO-
JIETHUH TIepro/1 ObUIN OIICHEHBI CPEeTHAE 3HAUCHNUS, a TAKKEe eKeIHEBHBIE JaHHbBIC 110 MUHUMAJILHOI TeMIIepaType BO3-
ayxa (Tyus).

Hcnonp3oBannasi uHdopManus U MeTOJ HCCJIeI0BAHHS. HAa OCHOBE KIMMAaTHYECKOTO, CHHONTHYECKOTO,
CTaTHCTHYECKOTO M METO/Ia JIMHEHHOTO TPEHMA, a TAKXKe IKCIEPTHOI OLIEHKH ObLT 0OecredeH KOMIUIEKCHBIN MOIX0A K
JIaHHOW MYJIbTUAUCIUIUIMHAPHON TEME.

[Ipoananu3upoBaHbl MHOTOJISTHHE JAaHHBIE MO MHUHHMAaJIbHOI TeMIepaType BO3IyXa B 3MMHHE MECAIBI IO
crannuu baky mo aBym mepuogam (1961-1990 rr. (knmumatuaeckast Hopma) u 1991-2015 rr.), Ha3eMHBIC U BBICOTHBIC
CHHONTHYECKHE KapThl 3a mociegane 15 mer (2001-2015 rr.), paccMOTpEeHBI XapakTepHbIE CHHONTHYECKHE YCIOBHUS
QHOMAJIBHO XOJIOJHBIX MEPHUONOB B 3UMHMI CE€30H, JaHHbIE BBI30BOB CKOPOH MEIULIMHCKOI momomu ropoaa baky 3a
nepron 2010-1015 rr. 1 TaHHBIX IO CMEPTHOCTH.

© T'acanoB M.C., TarueBa Y.P., Axmenosa [)x.H., Harues P.I'. / Hasanov M.S., Taghiyeva U.R., Ahmadova J.N., Nagiyev R.G.,
2019
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Ha npumepe AOIIEpOHCKOTO MOTyOCTPOBA C €T0 YHHKAIBHBIM TeorpadIecKuM PacIioioKeHHEM H OCOOCHHO-
CTSIMH TTOJICTIJIAIOIIEH TTOBEPXHOCTH, B 3UMHHIE IIEPHOIBI MOPO3HBIE JHHU, KaK MPABUIIO, HAOIIOAAIOTCS B CBA3H C TPEMs
BumaMu Brop>keHuil: CkananHaBckuit M Kapckuit 1 KOHTHHEHTANBHBIN aHTHITUKIOHBI, @ B HEKOTOPHIX CIIydasx IIPO-
XO0XIIEHUE CPeIN3eMHOMOPCKUX IUKIIOHOB, B THUT KOTOPBIX PaCIPOCTPAHSIIACH XOJIOAHBIC BO3IYIIHBIE MAaCCHI C CEBEp-
HBIX HPOT [1]. B memom ke B 3uMHMI eproa Kacnuit okaspIBaeT cMsryaroinee BO3IeHCTBAEC Ha TEMIIEPATYPHBIH pe-
*uM. 3uMoii B baky 1o MHOTOJIETHHM JaHHBIM TIPE00JIaaloT MOJOKHUTEIbHbIE MUHUMAaIbHBIE TeMreparypsl. Hampu-
Mep, B 0a30BBIi MEpUO B SIHBApE CPEAHsST MUHUMAalIbHAsl TEMIIEpaTypa JIMIIb B YETHIPEX rojax Oblia OTpULATEIbHOM
(1964 r. -1,1°C; 1969 r. -0,4°C; 1972 1. -2,3 °C; 1977 1. -1,2°C). A B niepuoa ¢ 1991-2015 rr. nmms B8 2008 roxy cpen-
HUI MUHEMYM cocTaBui -1,4 °C Mopo3a. beuta paccunrana cpeJHeMHUHUMAIbHAs TEMIepaTypa Bo3ayxa 3a JBa IepHo-
na 1961-1990 rr. u 1991-2015 rr. CpeqHeMuHUMaNbHAsE TEMIIEpPAaTypa BO3LyXa 3a 3UMHUM CE30H COCTaBIAET B MEPUO
1961-1990 rr. 3,3 °C, a B 1991-2015 rr. cocraBuna 3,2 °C. HyxHo oTMeTuth, uto pasuuna -0,1 °C BeIsBICHA 3a CUeT
nekabps. Ha ocHOBe aHanMM3 €XEAHEBHBIX METEOPOJIOTHUECKUX NAaHHBIX 1O cTaHnuu baky 3a mepmon 1991-2015 rr.
OBUTO BBISIBIIEHO, YTO YBEIMUEHHE YHCIIa MOPO3HBIX JHEH B NMekabpe mpowu3omnuio Jums Orarogaps oxaomy 2002 romy.
Taxk, B 2002 roxy Ha Teppuropun AsepbaiimkaHa HaOMIOZATICH aHOMAIBHBIC TIOTOAHBIE ycIoBusA. B TeueHne mecsna
OBUTO 3a()UKCHPOBAHO 5 MOITHBIX BTOPYKEHHH XOJIOTHBIX apKTHYSCKUX BO3AYITHBIX Macc. B pesynprare cpegHeMecsd-
Has TeMIepaTypa Bo3ayxa cocrasmia 1,4 °C, uto Ha 5,6 °C HIKe KIMMaTHIecKOi HOpMBI. Hy)KHO OTMETHTB, 4TO 3a
BECh MEPHOJ WHCTPYMEHTAJBHBIX HAOMIOACHUH ATO OBLT CaMBId XOJOAHBIA nekaOps. beur mobut pekopn 1948 roxa,
koTopsiid coctasisin 2,9 °C [2].

AHanu3 eXXeTHCBHBIX MUHUMAJIBHBIX JaHHBIX 3a 3UMHUI nepuoa 3a 1961-2015 roasl mokasan, 4yto Ha (heBpaib
npuxoautcs 44 %, suBapb 42 %, a Ha 1eka0pb 14 % o1 o6mero yncna Tym<0°C (puc.l).

44%

L JlexaOpb

AuBapnb

H Pespainb

42%

Puc. 1. Ilpoyenmrnoe coomuouieHue MUHUMATbHBIX OMPUYATETbHBIX MeMnepamyp 6030yxa 3a nepuod 1961-2015 ze.

HHaTepecHO oTMETUTH 4TO, eciii B 6a3oBbIe romsl (1961-1990 rr.) cpeqHeMUHUMANBHAS TeMIepaTypa s sSH-
Baps 1 peBpais MecsIa Obuta oMuHaK0BOM 2,4 °C, TO B IIOCIIEAHAE NECATHIICTHS B STHBape C mokaszareneM B 2,6 °C ctano
HECKOJIbKO Teruiee, B otiauyne ot despans (2,3 °C). B to e Bpems 3a nepuon 1961-1990 rr. u 1991-2015 rr. cpenuee
qucito gHer ¢ Tyuw<0 °C cocrtaBisiet 13,5 u 12,4 COOTBETCTBEHHO.

Ya3BuMocTh HaceJeHUsl K 3MMHMM XoJ10aM. J[yisi OLleHKH BIMSHUS Ha HacelleHHe 3UMHHUX XOJIOJIOB IPO-
AQHAIM3UPOBAHBl JIaHHBIE, NIPEJOCTaBICHHbIE bakMHCKONW CTaHLMEN CKOPON U HEOTJIO)KHOM MEAMIIMHCKON IIOMOIIM 3a
nepuon 2010-2015 rr. Beutn npoaHanu3upOBaHbl OOIIKE BHI30BBI, BHI3OBBI C CEPACUYHO-COCYIUCTHIMU 3a00ICBAHUSIME U
JIAaHHBIE O CiTydasix cMepTH. B ucciieioBanue He ObUTM BKITIOUEHBI 3a00JI€BaHMsI, B BOSHUKHOBEHHH M Pa3BUTHU KOTOPBIX
XOJIOJTHBIH (haKTOp MMEJ HEMOCPEICTBEHHOE BIMsHUE (OCTpPhIE pecIpaTopHble 3a00JeBaHusl, TPUMI, OOJE3HU MBIIIIIL,
CYCTaBOB, HEBPUTBI, CBSI3aHHbIE C OXJIAXKIICHUEM, BOCTIAIUTENbHbIC 3200JIeBaHNS TIOYEK U MOYEBBIBOISAIINX ITyTEH U JIp.).

Ha puc. 2 BunHO, 4TO GOJIBIIMHCTBO BBHI30BOB CKOPOM M HEOTJIONKHON METUIMHCKON MOMOIIN MPHUXOANUTCS
MMEHHO Ha 3UMHUII mepuoj no ropoxay baky -151536 BeizoBa. CymiecTByeT MHEHHE, YTO JIETHSISI aHOMaJbHas jkapa
SBJISCTCSl HanboJee HeOMAroNpHATHBIM MEPHOJIOM JUTS JIFOJEH ¢ CepAeUHO-COCYAUCThIME 3aboneBanusamu [8], oaHako,
Kak BHJHO U3 pHC. 3, HauOOJbIIEE YHCIIO BHI30BOB B CE30HHOM paclpeieleHUH 0 HCCIICAyeMON 4acTH HaceleHMs
MIPUXOJUTCS] HA 3UMHUM CE30H.
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Puc. 2. Qucno o6uux 66130608 ckopoii u Heomnodichot nomowu no baky 3a nepuoo 2010-2015 ze.
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Puc. 3. Hucno 66130608 ¢ cepOeuHo-cocyOucmbiMu 3a601e8aHUAMU

Ha puc. 4 BUAHO, YTO, KaK M B JIBYX HPCABIAYIIHX ClIy4dasaXx, NOAaBJIAIOLICC OOJILIIMHCTBO CJIy4acB CMCPTHU B
rog0BOM PACIIPCACIICHUH NPUXOANUTCA Ha 3UMHHUI Nepuona.
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Puc. 4. Jlannvie o cnyuaax cmepmu 3a nepuoo 2010-2015 ee.

BeiBoabl. Takum 00pa3zoM, B pe3yibTaTe MPOBEICHHOTO HCCIIEAOBAHUS MHOTOJIETHUX JQHHBIX MO CPEIHEMHU-
HUMAaJIbHON TeMIepaType BO3AyXa B 3UMHHME Mecslbl 1o craHuuu baky 3a 1961-1990 u 1991-2015 rr., a Takxe exe-
JTHEBHBIX MHMHHMAJIBHBIX TEMIIEPATyp KaJICHIApHOTO 3MMHET0 IepHroja 3a 55 jeT ObUIo BBIBICHO, YTO Ha IpHMeEpe
ropona baky MOHO roBOpUTH 00 yMEHBLIEHUH CPEAHEr0 YMciia MUHUMAJIBHBIX TeMIlepaTyp Bo3nyxa Huwke 0 °C. Jlan-
HOE HCCIIeIOBaHUE JTaeT OCHOBAHHUE MPEAIoiaraTh CBA3b C HEOJArONPHUATHBIMU TOTOAHBIMHU SIBICHUSMH U CTPECCaMH,
CBSI3aHHBIMH C XOJIOZIOM, KOTOPbIE HECOMHEHHO Hapsily ¢ ApYruMH (pakTopaMu OKa3bIBarOT HEOJIaronpusTHOE BO3/EH-
CTBHE M PUCKHM JUI HaceldeHUs. B 3Toil cBA3M TpyAHO MEPEOLCHUTh 3HaU€HUE CHCTEMBI CBOEBPEMEHHOT'O OIOBEIECHHS
HaceJICHUS B CBSI3U C O’KUAAEMBIMU HEOIAaroNpUATHBIMHU YCJIOBHSIMU HIOTOBI U YCUICHUS MEKBEIOMCTBEHHBIX CBA3CH.
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CURRENT TREND OF THE MINIMUM AIR TEMPERATURES IN WINTER
MONTHS IN ABSHERON PENINSULA AND RISKS FOR THE POPULATION

M.S. Hasanov?, U.R. Taghiyeva?, J.N. Ahmadova®, R.G. Nagiyev*
! Candidate of Geographical Sciences, Deputy Director of the Institute,
2 Candidate of Geographical Sciences, Leading Researcher, ® Sciences,  Head Doctor
1.2.3 National Academy of Sciences of Azerbaijan, Institute of Geography named after academician G.A. Aliyev (Baku),
4 First-aid station of Baku city, Azerbaijan

Abstract. In Azerbaijan, during summer seasons the record high temperature is recorded and the heat waves
become longer in the last decades. Regarding winters, some tend to think that winters have become milder, some people
remember some quite bright frost periods (2002, 2008, 2012). In this regard, we study the minimum air temperature in
the Absheron in winter period using the example of Baku and the risks for the population associated with them were
identified.

Keywords: climate change, minimum air temperature, cold waves, population vulnerability.
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YK 553.98.556.3
TUIPOXUMMS HOKPAKCKHUX OTJIOKEHUM EBJIAX-ATJIXKABEJIUHCKOI'O ITIPOT'MBA

C.b. MamenoBa, crapuuii 1abopanT
A3zepbaiipKaHCKUI TOCyIapCTBEHHBIN yHUBepcuTeT HedTu 1 npombinuieHHocTH (baky), AzepOaiimkan

Annomayun. Ha ocnose coopa, cucmemamuzayuu pe3yivmamos XUMU4eckux anaiu308 600 4YOKPAKCKO20 20-
puzonma niaowadei Mypaoxarnnel, 3apood, I'edax6o3, [llupsanner u beiinacan Eenax-Azoxcabedunckozo npoeuba,
ocywecmenena ux knaccuguxayus no Ianemepy u no B.A. Cynuny. Boovl 4oKpakckozo 2opuzonma 0OmHoCImcsl, 8 oc-
HOBHOM, K CPABHUMENbHO MALOMUHEPATUZ08AHHbIM (¢ Munepanusayueil 6,0-54,6 2/1), wenounvim 2udpoxapboHamHo-
Hampuegomy muny. CoCMasieHnas cxeMamuieckas Kapma usomep noKasviéaem, 4mo MUHepamusayus 600 YOKpakcKo-
20 20pU30HMA 8 YEeIOM 803pACHaenm C 1020-3anadno20 6opma npozuba k ezo cegepo-eocmounomy bopmy. Coznacho
COCMABNIEHHOU CXeMAMUYECKOl Kapme UsMeHeHUs COOEPIUCAHUS OP2AHUYECKUX KUCTOM 6 800aX YOKPAKCKO20 2OPU3OH-
ma, onpedenena cmenenb e20 NePcnekmus Heghme2asoHoOCHOCHuU, KOMopas mak ce YBeauiueaemcs  1020-3andaoHo —
€e6epo-60CMOUHOM HANPAGIEHUU.

Knrwouesvie cnosa: woxkpax, 2opuzonm, Hampuu, MazHutl, KAMUOH, 8bICOKOWEN0UHbIE, CIAO0WeN0UHble.

Bonbl yokpakckux oTiiokeHHi EBnax-ArmkadearnHCKOro mporuba u3ydeHsl mo 29 npobdam, 0TOOpaHHBIM H3
20 CcKBaXkMH, PacCMOJIOKCHHBIX B Tpenaenax rmiomnaneii Mypanxanibel, 3apao0, ['emakboras, Illupeannsl, beitnaran
(Tabmn.).

Ha mnomanun MypanxaHibl YOKpaKCKHAE OTJIOKSHHS BCKPHITHL B mHTepBaie 918-1192 m. Bomo-mposBieHne
HMEeT MECTO KaK Ha CEeBEpO-BOCTOYHOM, TaK M Ha FOT0-3alaHOM KPBUTbAX. Bomsl momyuens! Toapko I'KH tuma ¢ pasz-
HOH CTEIEHBIO IIETOYHOCTH, OT caabomenounslx — A=2.3-7.0%, memoynbix — A=8.6-11.0% 10 BBICOKOIIETOYHBIX —
A=16.5-22.36 %. Boapl MuHEpann30BaHHbIE, X MUHEPAIN3AINsI HA MECTOPOXICHNN MypaaxaHibsl cocTaBisieT 15,6—
40,5 v/n. Hu3koe 3Ha4eHWE MHUHEpATH3alUU IS BOJ YOKPAKCKHUX OTJIOKEHHMH, ONpeesieHHOe BennanHoi 6,0-8,9 /1,
obHapyxeHo Ha FO3 kprute mmomanu. CortacHO HMEIOMIEMYCs MaTepHaiy, BEICOKas MIHEpaTu3aIus OblIa ompeese-
Ha B BOJIaX YOKPAKCKOTO TFOpPH30HTA Ha Iwiomaasx 3apmob (22,6-32,0 r/n), Mypanxannst (15,6-40,5 r/n) u beitnaran
(16,6-54,6 t/1). IIpu 3TOM MeTaMOp(H3aIHsT BOJ CEBEPO-BOCTOYHOTO M IOr0-3aMaJHOr0 KPhUIbEB MPOruda HECKOJIBKO
HUKE TAKOBO# B IIEHTpaIbHOU yacTH (Tabi., puc. 1).

© Mawmeposa C.b. / Mammadova S.B., 2019
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. Kiopaamnp

Puc. 1. Esnax-Azoacabeounckuil npoeud. Cxemamuueckas Kapma MUHepaiu3ayuil
U 2eHEeMUYECKUX MUNO08 800 YOKPAKCKO20 20pu3onma. 1 — nazeanue niowaou ucciedo8anuil:
clle6a — Ha3eanue NIowWaou, CnPasa — MUHePAIU3ayus 600 6 2/, 2 — usoMuHepbvl; 3 — Panuya pacnpoCmpaHeHus PasiuiHblx
2eHemuyeckux munos 600 no B.A. Cynuny, 4 — 30na omcymcmeus MauKoncKou cumvl, 5 — OMHOCUMENbHOE NOOHAMuUE,
30HA PACAPOCMPAHEHUST 2EHEMUYECKUX MUNO0E 800. 6 — 2UOPOKAPOOHAMHO-HAMPUEsblll; 7 — XA0P-KATbYUBbL

CoJepkaHr€ OCHOBHBIX KOMIIOHEHTOB MOHHOI'O COCTaBa BOJ — HATPUsI M XJIOpa — HAXOAUTCS B NPSIMOI 3aBH-
CHMOCTH OT MUHepanu3alnuu. Bo Bcex Bolax NPUCYTCTBYIOT KaTHOHBI — Kainplui U Marnuil. IIpudem, kak mnpasuio,
KOHLIEHTpPAIHsI TIEPBOTO MPEBAJIMPYET HAJ BTOPHIM; B BOAAX IOT0-3aIlaJ{HOTO KpbLa MarHuii oOHapyXeH He BO BCeX
Bojaax. Boael cynbdarHbie. 3HAUUTEILHO 00OTAIEHBI MTOCICAHUMH MPOOBI, OTOOPAHHBIC HA CEBEPO-BOCTOYHOM OOpTE
u3 mpoO BOJ, OTOOpPAHHEIX Ha MecTopoxaeHnn Mypaaxaunsl (1008 mr/m), B OONBIIMHCTBE KOTOPHIX CYIb(haTHBI HOH
HaiineH B KoimaectBe 96-302 mr/in. ConmeprkaHue THAPOKapOOHATHOTO HOHA B BOJIAX CEBEPO-BOCTOYHOTO OOpTa 3HAYUTEIIHHO
BhIe (B cpeqaeM 2250,9-4361,5 Mr/m) ero KOHIICHTPALMH B BOJIE I0r0-3amaqHoro 6opra (mopsiaka 122-1433,5 mr/m).

Hauboibiras KOHIIEHTpaIMs OPraHUIecKuX KUCIoT (3575-7865 mr/m) Oputa oOHapyKeHa B BOJIaX MECTOPOXK-
neHns Mypanxasibl. DTO yKasblBaeT Ha OJIM30CTh HEPTIHON 3aJIeKH, C KOTOPOH TUIACTOBBIC BOABI HAXOMATCS B KOH-
takte. [llenoynpie YokpakcKue BOMBI JITKO BBIIMIEIAYNBAIOT OJJHOOCHOBHBIC OPTaHUYECKUE KUCIOTH HE(PTH, C KOTOPOi
HaxXOJATCSl B KOHTaKTe, U oboramarrcs uMH. VOH TeTpabopHOil KUCIOTHI OOHApy»XeH B BOJAX CEBEPO-BOCTOYHOTO
6opra B kosnuecTBe 443,3-586,3 mr/m.

BenuunHa KOHIIEHTpAIMK BOJOPOIHBIX HOHOB BapbupyeT B nuanazone 7.3-8.4. Konuenrpauus ona (21.6 mr/m)
u Opoma (133.0 mMr/i1) B Bogax 4OKPAaKCKUX OTJIOKECHHH BBIIIE, YeM B BOJAAX HIDKEICKANMX OTIoKeHuU. CopepikaHue
kanus He npebiniaer 200.0 mr/m.

KonreHTpanuss aMMOHUsI BBICOKAsi, B OCHOBHOM, 57.6-96.4 MT/J, KOJHYECTBO JABYOKHCH KPEMHHUS JOCTUTACT
75.0 mr/n. CepoBOIOPO/] M OKHCHBIC COSAMHEHUS a30Ta OTCYTCTBYIOT.

KonueHnTpamust pacTBOPEHHOTO OPraHUYECKOTo BEIIECTBA caMas BBICOKAS B BOAAX YOKPAKCKUX OTIOKEHHH —
957.6-1278.0 mr/n. Ciegyer OTMETHUTH, YTO COJIEp)KaHHE PACTBOPEHHOTO OPraHMYECKOTO BEIIECTBA B 3THX BOAAX MO-
BBIIIAETCS C YMEHbIIEHUEM 00IIeH MUHEpaIn3auy BOJ.
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Ha mmomaau 3apa006 4okpakcKue OTIIOKEHUS ObUTH BCKPBITHI Ha TiryonHe 3261-3336 u 3966 M. [TomyueHHbIe
BOJIBI THAPOKAPOOHATHO-HATPUEBOTO THIIA MEHEE MHHEPAIN30BaHBI, YEM aHAJTOTHYHBIC BOABI IUTOMag MypaaxaHibl
(Tabm.).

ConepkaHue HaTPHs, KaIbLH, XJIOpa ¥ THAPOKAPOOHATOB M3MEHSETCS NMPOIOPIUOHATIBHO MUHEPATU3ANUN 1
¢ TITyOMHOM TOBBIIIAETCS, @ MATHUSA U CYyTh(HaTOB — yMEHBIIAeTCA. DTH BOIHI cylbdaTaMu He OOTaThl, Yame OHN O0Ha-
PYKMBAIOTCSl B Clle/iaX, HO 00OTaIleHbl HOJ0M, KOTOPBII COIEPKUTCS B HUX B KonudecTBe 24-26 mr/in. Boxsl menoy-
Hble. Bricokas BenmuunHa 0OIIEH MIETOYHOCTH — 67-76 MI-3KB/J, CyMMHUpPYIOIIasi COJACPKAHUE THIPOKapOOHATOB U CO-
JIel, OpraHNYeCcKUX U TeTpabOPHBIX KUCIOT 00YCIIOBIMBACTCS IEPBOH MIEIOYHOCTEIO (A), paBHOIt 11.6-12.4 %.

Ha nnomaau [upBaHisl 4OKpakCKUe OTIIOKEHUS ObLUTH BCKPHITH B MHTepBasie 918-1192 m. [Tomydens! Bob
toneko ['KH tuna, cmabomunepanu3zoBanubie (6,0-8,9 /1), BRICOKOIIEIOYHBIC.

MuHepanu3anys BOAbl yBEIMYUBACTCS C TIIYOWHOM, M COOTBETCTBEHHO €l MOBBIIIACTCS COJECPIKAHUE HATPHS,
XJI0pa, cynb(paTos, THAPOKApOOHATA U OpraHWYecKUX KUcIOoT. ComepKaHUe KaIbIUS U MAarHUS HE3HAYUTENbHO, NPH-
MEPHO OZIMHAKOBO ¥ B 3TOM HHTEPBAJIE COXPAHSAET MOCTOSHCTBO.

OCHOBHBIMH KOMITOHEHTAMH XMMHYECKOTO COCTaBa BOJ SIBJSIIOTCA HAaTPHH, XJop, ruapoxapOoHatsl. Comep-
KaHUE OPraHWYECKUX KHUCJIOT 3HAYMTEIHFHO, M OHO MOBBIIIAECTCS B COOTBETCTBHUHU C YBEIMUCHHEM OOIIECH IEIOYHOCTH
BOJIBL.

Ha murormamum 'enak603 yokpakckue OTIIOKeHHUs ObUTH BCKPHITH Ha TiryonHe 1237 M. [Toydena MuHepamisoBaHHas
(40,0 r/n), xectkas (S2=11.34 %) Boga XK Tuma. AHHOHBI ()aKTUUECKU MPEACTABICHBI OJHUM XJopoM (21092,7 mr/n),
MIOCKOJIbKY OCTaJIbHBIE: CYJb(aThl, THAPOKApOOHATHI U OPraHMYECKHE KUCIOTHI IIPUCYTCTBYIOT B BOJIE B KpaifHe HE3Ha-
YHUTEJILHOM KosinuecTBe — 96-143 mr/n. Bee kaTHOHBI — HATpHH, KaJdbLMil U MarHUi HaXxoJAsATCs B BOJIE B 3HAYNTEIbHBIX
KOJIMYEeCTBaX; P 3TOM coZiepkaHue Kajaplus B 3,06 pa3a npeBblIaeT KOJMYECTBO Maruus (Tadir.).

Ha nmomanu beitnaran Yokpakckue OTIOKEHUS Ha 3TOM MIIOMAAN BCKPHITH B HHTepBalie 654-950 m. Ilomy-
YeHbI OTHOCHUTENEHO MUHepann3oBaHHEIE (16,6-54,6 r/i1), cnaboxectkue (S2 mo 6.0 %) u xxectkue (S2=13.4 %) BoxbI
XK Ttuna. 3nece BeTpedaroTes U nepexonHsle XM Tuma Bojbl. Mexay MHUHEpaiu3alueil, HaTpUeEM U XJIOPOM CyILe-
CTBYET IpsiMast 3aBUCHMOCTh. Kakas-mubo 3aKOHOMEPHOCTh B PACHpeeNICHNH KaTHOHOB W aHWOHOB IO YBEIHYCHHUIO
ITyOWHBI 3ajieTaHusl BOA OTCyTcTBYeT. OCHOBHBIE KOMIIOHEHTHI COJEBOTO COCTaBa — HaTpuil m xyop. Ceeime 86,4-
98,24 % Bcero coieBoro cocTaBa MPUXOIUTCS Ha XJIOpU HaTpus. Kanpiuii 1 MarHuii NpUCYTCTBYIOT BO BCEX BOZAX B
3aMETHOM KOJIMYECTBE, TIPH 3TOM B CPEAHEM COJEpKaHUE KaJbIUs HECKOJIBKO MPEBBIIIAET KOJIMIECTBO MarHusi. Bosl
cynbdatabeie. Conepkanue 3toro uoHa nocruraet 480 mr/n. ['mapokapOOHaThl HAXOIATCS B BOJE B Pa3iMYHBIX KOH-
ueHtpaimsx ot 61 10 854 mr/n. OpraHnyeckre KUCIOTHI MPUCYTCTBYIOT BO BCEX BOJAaX B BECbMa MaJOM KOJIWYECTBE —
143-572 mr/n (Tabin.).

ITo 4okpakckOMy FOpPH30HTY HanMeHee MUHepajau3oBaHHas Boaa (6,0-8,9 /1) Obula OTMEYeHa 1O IUIOMIAAN
[upBanibl, pacHoNoKeHHOW B CpeJHEH 4YacTH oro-3amaaHoro Oopra. OT 3TOi 30HBI B CEBEpO-3alajHOM, CEBEpPO-
BOCTOYHOM, BOCTOYHOM M IOr0O-BOCTOYHOM HANpaBJICHUSX MHUHEPAIN3alMs IUIACTOBBIX BOJ YOKPAKCKOTO TOPH30HTA
yBenmmumBaetcs 1o 40 r/n Ha miomann ['enax603, 42 /1 — Ha miomaayu beiinaran u 33,6 1/1 Ha MecTopokaeHHHd Mypa-
JIXQHITBI.

riNa
B otimmuwne ot MUHEPpAJIN3AlNU, HanOOJIbIlIEE 3HAYCHHE T Ha6J'IIO,I[a€TCiI B INTIACTOBBIX BOAAX ILJIOIIaan I_HI/Ip-
FCL

BaHJIbI (134) OT 3TO#1 30HBI B CCBCPO-3allaAHOM, FOI'0-3allaIHOM, CEBEPO-BOCTOYHOM M BOCTOYHOM HAIIPABJICHUAX 3HA-
riNa

YyeHHe ymenbmaercs 1o 0.58 na mwromanu ['egax6o3, no 0,94 Ha rromanu beinaran u o 1.14 Ha mromann 3a-

rci
paod.

B npenenax nporuda comepkaHne OPraHUIECKAX KUCIOT 3aKOHOMEPHO yBenmduBaeTcs oT 143-858 mr/m Ha
Foro-3amafHoM 60pTy (Ha miomansx ['emak6o3 — 143 mr/n, betinaran — 286 mr/m u [lupsanner — 858 mr/m), mo 5720 mr/n
Ha miomaad MypaaxaHiisl, pacIoIOKEHHOW Ha CEBEPO-BOCTOYHOM OopTe mporuda (puc. 2). KapOoHaTHOCTP TuTacTo-
BBIX BOJ] YOKpakckoro ropu3onta pacteT ot 0,01 (tumomans beitnaran) mo 0,2 mr/i (momans 3apao0).
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Puc. 2. Esnax-A20axcabeduncruil npoeud. Cxemamuueckas Kapma co0epiucanusi conei
OP2aHUYECKUX KUCION 8 NIACHOBLIX 800AX YOKPAKCKO20 2opusonma. 1 — crneea — naseanue niowaou,
cnpasa — cpeonee cooepicaniie coell OpeaHUdecKux KUCiom 6 Me/.; 2 — u30IUHUSA PAGHLIX COOEPHCAHU OP2AHUYECKUX
Kuciom 6 Me/n; 3 — epanuya pacnpocmpanenus YOKpaKcKux Omiodcenutl;, 4 — 30na omcymcemeust YoOKpakcko20 2opu3oHma;
5 — omuocumenvhoe noousimue; cooepacanue opeanuyeckux kuciom. 6 — oo 250, 7 —250-500; 8 — >500.

Cpennee coaepikanue Cynb(aTHOro nona ymenninaercs ot 302,4 mr/n (mwiomniaas beinaran) mo 96 mr/n (mwio-
manb ['enaxk6o3).

BrIBOABI:

— Bogsr wokpakckoro ropusoHnTa EBnax-ArmkabeuHCKOTO Ipornda B OCHOBHOM IIETIOYHEIE, THAPOKapOoHaT-
HO-HaTpueBoro tuna o B.A. Cymuny. JKecTkue BOIBI XJIOP-KAIBIHUEBOTO H XJIOP-MarHUEBOTO THIIOB, MTOyYSHHEIC U3
CKBaXXHH Ha Iuiomassx ['eqak6o3 u beinaran, He XapaKTepHBI IS YOKPAKCKOTO TOPU3OHTA.

— Pacnpenenenue conep:kaHusl OpraHMIECKUX KUCIOT M KapOOHATHOCTH BOJ YOKPAKCKOTO TOPU3OHTA MO ILIO-
I[aT1 TIOKA3bIBAET, YTO MEPCICKTHBA HE(PTETa30HOCHOCTH ITHX OTJIOKEHHI BO3PACTaeT ¢ I0ro-3amnaaHoro 6opra Epnax-
ArmxabeIMHCKOro Mporuda K ero ceBepo-BOCTOYHOMY OOPTY.
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HYDROCHEMISTRY OF CHOKRAK DEPOSITS OF YEVLAKH-AGDJABEDI TROUGH

S.B. Mammadova, Senior Assistant
Azerbaijan State Oil and Industry University (Baku), Azerbaijan

Abstract. Based on the collection and systematization of the results of chemical analyzes of the waters of the
Chokrak horizon of the Muradkhanly, Zardob, Gedakboz, Shirvanly and Beylagan areas of the Yevlakh-Agdjabedi
trough, their classification has been carried out by the systems of Palmer and V.A. Sulin. Waters of the Chokrak horizon
belong mainly to relatively low-mineralized (with a mineralization of 6.0-54.6 g/l), alkaline hydrocarbonate-sodium
type. The compiled schematic isometric map shows that the mineralization of the waters of the Chokrak horizon as a
whole increase from the southwestern flank of the trough to its northeastern flank. According to the compiled schematic
map of the change in the concentration of organic acids in the waters of the Chokrak horizon, the degree of its pro-
spects of oil and gas potential has been determined, which also increases from south-west to north-east.

Keywords: Chokrak, horizon, sodium, magnesium, cation, strongly alkaline, weakly alkaline.
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THEORETICAL ISSUES OF DEVELOPMENT ECOTOURISM IN THE ZARAFSHAN VALLEY

D.N. Suvonova, Student
Samarkand State University, Uzbekistan

Abstract. In the paper, there is analysis of the existing but is do not used tourism opportunities available on the
territory of the Zarafshan reserve, genius courtyard of the ghost town. At the same time, the main focus on the ecotour-
ism development in the area of the campus is scientifically dissolved.

Keywords: Ecotourism, Environmental, Reserve, Recreation, Gastro tourism.

After independence of Uzbekistan has radical changed in tourism like number of spheres. There are more than
7,000 touristy and architectural monuments in Uzbekistan, with over 4,000 of them being listed on the World Historical
Monuments Protection List, Most of them being in the cities of Samarkand, Bukhara, Shakhrisabz, Khiva, listed in UNESCO,
this contributes developing of tourism in Uzbekistan. The city of Bukhara, Samarkand, Khiva, which is one of the oldest civi-
lization flies in the city of Bukhara, Samarkand, and Khiva, is also promoting the development of tourism infrastructure, tour-
ism infrastructure and all areas of tourism in the region, contributing to the development of the country's economy. All types
of tourism is developing on the basis of the plan in valley (Oasis) and This is the basis for the establishment of hew networks
in the future, and the solution of such urgent issues is of great scientific and practical importance.

The Zarafshan valley is characterized by its unique nature, picturesque places, and rich natural monuments.
The use of such beautiful places in the development of tourism is crucial, and the implementation of these tasks is one of
the most pressing. The President paid special attention to the development of the sector and developed a state program. The
“Development Strategy of the Republic of Uzbekistan for 2017-2021”, Decree for the Development of the Republic of
Uzbekistan is aimed at accelerated development of the tourism sector, further expansion of the sector and the quality of
services, improving the quality of tourism, modernization of tourist services, expansion of tourism infrastructure is one of
the most modern any of the issues for the state, Today, the main purpose of the wide-ranging reforms, which is being im-
plemented in all spheres, is to further develop the economy of the country, to increase the well-being of our people. In pur-
suance of the Decree of the President of the Republic of Uzbekistan Sh. Mirziyoyev of Decree Ne 3514 “On measures to
accelerate the development of domestic tourism” dated February 7, 2018, under the slogan “Traveling around Uzbekistan”
the country's further development of domestic tourism has contributed to the well-being one of them.

The unique natural geographical conditions of the Zarafshan spur for the further development of ecotourism. In
the ancient geological periods of the republic, mountainous mountains, as well as rocky shapes, creeps, open coves,
unusual beauties were formed, It makes people more attractive to nature, and serve as a basis for ecotourism develop-
ment Being able to enjoy the beauty of nature is essential to people aesthetic pleasure, relaxation, relaxation and recov-
ery. Arranging trips to nature increase a great deal of attention to nature and helps their knowledge to environment and
increase ecological knowledge. Ecotourism is divided several types, ecotourism hiking, hiking in the river, which are
popular around world. Ecotourism is intended to tourists for their trip to unique nature, and their relaxation.

The development of ecotourism in Uzbekistan is not only a result of the development of spiritual science, cul-
ture and consciousness, but also the protection of nature, the involvement of ecotourists in our natural environment, the
preservation of the preservation and riches of the unique plant and animal world, and the improvement of the social
conditions of the local people, will add.

Zarafshan area has a huge tourist potential in the Republic and is characterized by a large number of picturesque
places, which have the potential to develop ecotourism. One of the most remarkable scenes of this magnificent nature is
Zarafshan reserve. The Zarafshan reserve has a great importance with its geographical location, in a very convenient area,
it is located riverside. Zarafshan reserve is located in the territory of Bulungur and Jambay districts of Samarkand region, at
the center of the Zarafshan River. It was founded in 1975 with a total area of 2352 hectares, its territory is 46 km. 884 hectares
of the total area are composed of grass and shrubs of natural origin. The area of the force is 23,000 hectares, with an area pro-
tected by the protected area. There are about 300 plants, more than 20 reptiles, and more than 207 birds are listed in Zarafshan
reserve. There are 8 species of birds and animals in the Red Book. One of the richest riches of the national park is the Bukhara
Khongul. It has a beautiful view of the surrounding rivers and rivers. Here one more unique bird can also be found in Zaraf-
shan pheasant (gold color pheasant). All natural wildlife must be maintained as the starting point for increasing cultivated
crops and new species of animals. Zarafshan state reserve was transformed into a national park according to the Decree of the
Cabinet of Ministers of February 7, 2018. According to the decree, the area maps for the development of ecotourism are being
developed in this area. And the work on its implementation has begun. In particular, a number of work on organization of
tourist attraction on the territory of the campus will be fully adapted to the development of ecotourism in the future.

All the necessary conditions for the development of ecotourism in our country, and the full utilization of such
opportunities should be based on the experience of developed countries in the development of ecotourism is not only a
source of science, but also environmental protection, involvement of ecotourists in our homeland, the preservation
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of the world of rare species of animal and animal life, and the increase in their number, including economic issues —
contributes to improving the living conditions of local people.

The current state of the environment and its protection is burning issue of the present day. For this 21st century
is called “Century of Environment” worldwide. Special attention should be paid to the further development of ecotour-
ism in the Zarafshan.

— Creating material and technical basis that can meet the global demands of ecotourism.

— Development of service and service sector.

— Providing information about nature of nature of the institution, animal and vegetable world.

— New eco-tourism programs should be developed within the curriculum.

— Ensuring regular engagement of young people in the tourism sector on the “Travel around Uzbekistan™ program.

— Tourist routes will worked out around Zerafshan area.

Developing a plan of action, taking into account the seasonality of tourists. It is important not only to have
tourism in Zarafshan State Reserve, but also to use recreational resources. The unique nature of the Zarafshan reserve is
restoration of health and relaxation in general, with its unique features and its future development. At the same time, the
development of this sector is influenced by the factors such as the time, financial standing of the population, and the
importance of further development of the sector. Extensive use of existing opportunities, development of relevant infra-
structure will be a good result. And in the future ecotourism leads to the creation of a number of areas, including walk-
ing, horse riding, riding bike, night trips etc. Recreational and tourism related activities, such as relaxation, relaxation,
and short-term excursions make the person rich in wealth and good mood and change the nature of natural resources. In
addition, tourists visiting the area have to offer national cuisine by inviting restaurants offering different national dishes,
which, in turn, contributes to the development of tourism. To some extent development of gastrotourism does not only
influence the flow of tourists to the area, but also positively impact the development of the economy

Popularization of domestic tourism by preparing various advertising slogans under the slogan “Traveling
around Uzbekistan”. Radio and television should be widely used.

It is expedient to develop the following types of ecotourism in the Zarafshan reserve.

1. Visiting wildlife, which is not more damage by human activity.

2. Get acquainted with unique animal and vegetable world.

3. Learning of botanical, zoological, geological, geomorphological, ecological, mineralogical features and
features of the region in the scientific excursion.

4. Get acquainted with the agro-tour, the habits of the rural population, traditions

5. Eco-travel arrangement (hunting and fishing).

The above-mentioned measures for the development of ecotourism in Uzbekistan are not sufficient. For this
purpose, the company, the private sector and the private sector, which is responsible for the development of environ-
mental education, the State Committee for Ecology and Natural Resources of the Republic of Uzbekistan, the National
Company “Uzbek tourism” and other eco-tourism, eliminating all deficiencies in the development of educational, or-
ganizational and economic social issues collaborative work with organizations that are involved in scientific research,
scientific conferences, partnership agreements it is crucial.

Conclusion. Thera are many solution of problem of ecotourism are been expected in Uzbekistan and Zarafshan
area, if they will settle down stages by stage that would serves as a basis for the further growth of the economy on the
basis of development in the future. The geographical location of the Zarafshan reserve is convenient, that is located in
the Zarafshan valley, which is very near at Samarkand city, its opportunity for possibility of organizing and developing
ecotourism in this area. For this reason, the development of tourist infrastructure in the vicinity of the campus is of cru-
cial importance for ecotourism as well as the development of gastrotourism and agro-tourism as well. We offer the fol-
lowing proposals and conclusions on the development of ecotourism in the Zarafshan reserve.

Studying foreign experience in ecotourism and adapting it to local conditions.

2. Creating a legal framework for the law on the use of public buildings for tourism purposes.
3. Development of projects to create ecotourism types in Zarafshan reserve

4. Itis necessary to cooperate with touristic farms to finance financial institutions.

5. Itis necessary to cooperate with foreign travel companies.

=
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TEOPETUYECKHUE BOIIPOCHI PASBUTHSI SKOTYPU3MA B 3APAGIIAHCKOM JJOJIMHE

J.H. CyBoHoBa, CTy/I€HT
CaMapKaHJICKHi TOCYJapCTBCHHBIA YHUBEPCUTET, Y30CKHCTaH

Annomayus. B cmamve nposeden ananus ne moavko Cyujecmeyiouux, Ho U HeUCHOIb3YeMbIX MYyPUCTHULECKUX
B03MOJICHOCHIEU, UMEIOWUXCA HA Meppumopul 3apapuianckozo 3an08e0HUKd, YHUKAIbHO20 20po0a-npu3pakd. B mo
Jice 8peMs OCHOGHOU aKYeHM HaNpasier Ha pazeumue IKOmypusma 6 patione Kamnyca.

Knrwouegvie cnoga: sxomypusm, IK0N02UUHbBIL, 3aN08EOHUK, OMObIX, 2ACIPOMYPUSM.
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