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Solutions obtained by numerical methods.
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Ob OJTHOM BbICTPO MEHAIOINEMCH PEHIEHNA XAPAKTEPUCTHYECKOI'O YPABHEHUS
CIHHEKTPAJIBHOU 3ATAYH JJIAA JUPD®EPEHITUAJIBHOI'O YPABHEHUA BTOPOI'O ITIOPAJIKA

Annomayun: B pabome paccmampusaiomcsi HEKOMopvle peuieHus XapaKxmepucmuyecKo2o YpasHeHus.
CnekmpanbHou 3a0ayu. Pewenus nonyuenst YUCIeHHbIMU MemoOami.
Knrouesvie cnosa: cnexmpanvuas 3a0aua, ny4ox, 6a3ucHocms, onepamop, runeapusayus, Maple.

MHOTOYHCIICHHBIE ~ HCCIICAOBAaHUS  CBOMWCTB
COOCTBEHHBIX  (YHKIMI  IIY4KOB  OIIEPaTOpPOB
MMOKAa3bIBAIOT, YTO OIEPATOPHBIC ITyYKH TPYIHO
noanaroTcss u3ydeHuto [1]. Iloatomy mpu u3ydeHun
KOHKPETHBIX 3a7[ad WCCICAOBATEIN YacTO HM3y94aroT
MOJICUCTEMY COOCTBEHHBIX (QYHKIUHA ITy4KOB, a
TakkKe O0a3HCHOCTh TMOJICHICTEMBI  COOCTBEHHBIX
(GDYHKIUH TYYKOB Pa3IMYHOIO MOPSAKA C KPaeBBIMU
ycnoBusiMH THIa Jupuxire.

W3ydenuto CBOWCTB COOCTBEHHBIX (YHKLHMI
My4KOB OINEPaTOpOB TMOCBSALIEHO MHOTO palorT.
OmHAM W3 OCHOBHBIX METOJOB H3YYCHHS CBOMCTB
COOCTBEHHBIX (PYHKUUI  ONEpPAaTOPHBIX IMYYKOB
SIBISIETCA TaK Ha3bIBA€MbIA, METOJ JIMHEapH3alUid,
npeanoxenuslit  M.B.  Kengpiem [2]. B
moHorpadusax A.C. Mapkyca [4], .M. T'oxGepra u

M.T. Kpeiina [3] pa3BHBaIoTCsl pa3iaM4HbIC CIIOCOObI
JMHEApU3alllid  OMEPATOPHBIX  IMYYKOB. MOXKHO
CKa3zaTh, YTO OCHOBHOC COJepKaHHE MOHOTpaduu
A.C. Mapkyca [4] MOCBAIIIEHA TEOpUH HE
ro0anbHOM — NUHEepW3alk  IMy4Ka, a  TaKou
YaCTHYHOH JIMHEpH3aluH, KoTopasi d3pGeKTUBHA TIPH
paccMOTpEeHNH ONpPEAETICHHON YacTH CHEeKTpa. DTOT
Croco0 OCHOBaH Ha HAaXOX/IEHHWH, TaK Ha3bIBAEMOTO,
CHEKTPAIBHOTO KOPHS IIydKa.

B pabore M.I. JxaBamoBa [9] moka3aHa
momHota B L,(0,1) TOJMOBHHBI COOCTBEHHBIX
(hyHKINU TTy9Ka BTOPOTO MOPSAKA

y"(x) + 2By’ (x) + CA%y(x) =0,
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y"(0) +ady(0) =0, u(-D=u(), wWED=uw@), u'(-1

y"(1) +aly(1) =0,

rne C — B% > 0.

Pabora B.A. UnsuHa [5] mocBsIeHa Bompocam
0a3MCHOCTH TMOJCHUCTEMBl COOCTBEHHBIX (DYHKIIHHA
nyuka M. B. Kennprma.

JlokazaTenbcTBO TOTO, YTO CHCTEMA {ukl,ukz}
00pa3yeT MOJHYI0 OPTOHOPMHPOBAaHHYIO CHCTEMY B
L,(1,1), T.e. 6a3uc Pucca, NOJIHOCTBHIO MIPUBEACHO B
[1].

s nccnenoBaHusT NEPUOAMYECKOM 3azadyu
paccMoTpuM CIEKTPAIBHYIO 3amauy c
MEPUOINYCCKUMU KPAaCBBIMU YCIIOBUSAMMU.

Panee MBI paccMOTpend IMYy4OK C KPaeBBIMH
YCIIOBUSAMU THIA Hupuxiie. JanpHelimee
WCCIICIOBAHUE IPENNojiaracT H3y4eHHe ITydKa
YETBEPTOr0 IOpsAAKA C KPAaeBBIMH  YCIOBHSMH
MIEPUOANIECKOTO THIIA, aHTHIIEPHUOIUICCKOTO THIIA,
a TakkKe ¢ KpacBeIMH ycrmoBusmu Tuma IlItypma.
Ecnu nosoBruHa KpaeBbIX YCIOBUN 3a/laHa HA OJIHOM
KOHIIC, a TIOJIOBMHA KpPaeBBIX YCIOBHU 3alaHa Ha
JPyrOM KOHIIE paccMaTpUBaeMOro OTpe3Ka, TO
KpaceBbIe yCIOBHA TaKOTO THITA HA3BIBAIOT KPaeBBEIMH
ycaoBusimu tuna lltypma. Bo Bcex cimywasx Mbl
HCTIOJB3yeM yKe H3TI0KEHHYIO METOIUKY
UCCJIEJIOBAaHUSI CBOWCTB IOJICHCTEMBI COOCTBEHHBIX
¢ynkimMii  mydka — deTBeproro  mopsaka  [1].
Hcnonp3yemass MeTOOMKa JOCTATOYHO  IIPOCTA,
Onaronaps BO3MOYKHOCTH UCCIIEOBaHUS
CHEeKTPANBHBIX 3amad  mnsi  audQepeHnnanrsHOro
oIIepaTopa BTOPOTO MOPsAKA C HHBOIIOLUEH.

[Ipex e 4eM IpUCTYIaTh K U3YUCHHIO ITyUKa

A= (a? — DuV(x) — 2a2?u” (x) + 2*u(x),
-1<x<1,
C KPaeBbIMU yCJIOBUAMH

=u"(D), v"(-D =u"(1),

paccMoTpuM CIEKTPAIbHYIO 3ajauy c
MEPUOIUICCKUMH KPACBBIMH YCIOBHIMHU

—u'"(—x) +au"(x) =ulx), —1<x<1, (1)
u(-1 =u(1), u'(1)=u'(D. (2)

OO01iee penieHne ypaBHEHUS (1) HMMEET BUJ

x + bsin

u(x) = acos
-1- a
HonyquHHe CepHHM  YaCTHBIX  3HAYCHUIA
npuBeneHsl B [1]. Hac sxe unTepecyer Ooee oOmwmii
Clly4ail ¥ HaJTMYue petieHuid ypasHenust (3).
Pemienus Oynem onpenensts B Maple:

restart,
gl = [ lambda J )
1 —a
g2 = rt[ -lambda J :
1 +a
_ tan(gl) g2 .
©ocot(g2) gl
ROO — gl-tan(gl) g2

1 tan(g2)

R000 = lhs(R00) — rhs(R00);

R1 := numer(lhs(R0)) =-1;

R2 := denom(/hs(R0)) = (rhs(R0));

solve([RI, R2]);

plot3d([lhs(R1) ], lambda=-10..10, a =-10..10);
plot3d([rhs(R1I)], lambda=-10.10,a=-10..10);
plot3d([Ihs(R1) —rhs(R1) ], lambda=-10..10,a=-10.10);

plot3d([Ihs(R2) ], lambda=-10..10, a =-10..10);
plot3d([rhs(R2) ], lambda=-10..10, a=-10..10);
plot3d([Ihs(R2) — rhs(R2) ], lambda=-10..10, a = 10..10);

ROO; solve(R00O);
plot3d([R0O00], lambda =-10..10, a =-10..10);
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Pucynok 1 — HexoTopble IpoMeKyTOYHbIE JaHHBIE.
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Paccmotpum TEneps, rnocie HECJIOKHBIX

npeoOpazoBanuii popmyny (3) B claeIyronieM BUIC:

Feel=h Jr

{a=a,A=0}

Pl/lcyHOK 2 — Pemenne XaPaKTEePUCTUYECKOI0 YPABHCHUSA Cl'leKTpaJ'leOﬁ 3aaavu.

for i from-50to -11 do

plot[subs(a = ﬁ, ROOO] , lambda =-20..20, title = evalf( 11—0), color= red];
od;

for i from-9to9do

plot[subs(a = 11_0’ ROOO], lambda =-20 ..20, title = evalf( ILO)’ color= red];
od;

for i from 11 to 50 do

plot[subs(a = ﬁ, ROOO] , lambda =-20..20, title = evalf( 11—0), color= red];

od;
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Pucynok 3 — HekoTopble U3 YaCTHBIX pellleHUIl XapaKTepucTHYeCKOr0 YPABHEHMs CIIEKTPAJIbLHOM 3aJa4u.
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BrIBOABI.

Ilpu noOBIX 3HAYEHUSX (@ CTIEKTPAILHAS 3a1a4a
(7), (8) umeer coOCTBEHHBIE DYHKIUH

i)
uy, (x) = sin (E + kn) X,
Uy, (x) = coskmx.

HonyquHHe YHUCJICHHBIC JaHHBIC
MOJATBEPXKIAIOT ~ CYIIECTBOBAaHWE HETPUBHAIBHBIX
peleHui.
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V]IK 330

3®P®EKTUBHOCTh HOPMATUBHOI'O PET'YJIMPOBAHUSI OTHOINEHUI C YYACTUEM
I'OCYJAPCTBA B KAYECTBE AKIITMOHEPA

Annomauyusn’. B oannoii pabome paccmampueaemcs. onpoc o6 oyenke 3PhexmusHocmu HOPMAMUEHO20
PeSyIuUposanusi OMHOWEHUY C Y4acmuem 20cyoapcmea 6 Kayecmee akyuonepa. B pamkax nacmoswei cmamou
aemopuvl npUGOOsiM KOHKpEmHble NpUumMepbl Haubojiee XapakmepHulx npoobiem >moi epynnvl KOPROPAMUBHbIX
OMHOUIeHU].

Knrwouesvle cnosa. axyuonepnoe o0bOwecmeo, 20cyoapcmeo, KOPHOPAMuUGHvle OMHOULEHUS, AKYUOHED,
npeocmagumens 20Cy0apcmesa.

Cmamovsi  noozomosjiena no  pe3yibmamam aKI[MOHEPHBIX  OOIIECTB C  TOCYNapCTBEHHBIM
uccnedo8anull, GbINOAHEHHBIX 30 cuem 0I00NCemHbIX ydacTuem, M TpeonpenessieT Haludue KOMIUIeKca
cpeocme  no  locyoapcmeennomy — 3a0aHUIO CHenralbHbBIX HOPM, perJIaMeHTHPYIOIINX

Qunynusepcumema 2014 2o0a.

OTirune MOTHBOB U MHTEPECOB TOCYIapCTBa B
chepe HCHOIBH30BAHUS OOBIYHBIX HMHCTPYMEHTOB
PBIHKA OT OOBIYHBIX MOTHBOB U HHTEPECOB YaCTHBIX
WHBECTOPOB, HEM30EIKHO BIIMSIET HA MPABOBOW CTATYC

OTJCTbHBIE AaCIEKThl WX JESATENbHOCTH. TONbKO
Yepe3  COOTHECEHWE  3afBICHHOM  HETH |
JIOCTHTHYTOTO Ppe3yJabTaTa MbI MOXEM OIIEHHUTH
3¢ $EKTUBHOCTh HOPMATHBHOTO PETYITUPOBAHUS ITOM
0C000¥ rPpyMIIBI KOPIIOPATUBHBIX OTHOLICHUH.
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CHC}IyeT OTMCTUTH OTCYTCTBHUE CAUHOTO
CTCPXKHECBOT'O aKTa, WU XOTA OBl CIICHUAJIBHOT'O
pazacia B 3akoHe 00 AKIIMOHCPHBIX O6IIIGCTB3.X,
KOTOpBIﬁ OBl peuiajl 3aJady KOMIIJICKCHOIO U

L[EJIBHOTO, OCHOBAaHHOTO Ha €IWHBIX MPUHIUIAX
IIPaBOBOI'O PpEryjaupoBaHus ydactus Pocculickoi
®denepanny B akIMOHEPHBIX obmmecTBax [1, c. 8§9].

IlepBoe Tperbe
BJIaJIcHNE, KOHTpPOJIb 3a
y4acTtue IT0JIb30BaHME, 3¢ (HeKTUBHBIM
rocyaapcTBa B PpacIoOpAKEHHE HCIIOJb30BaHUE
yIpaBiICHUU rocy1apcTBoM M HMYLIECTBA
aKIIUOHECPHBIM NpYHAJICKALI AKIIMOHEPHOTO
00111eCTBOM HMH EMyY oOmiecTBa
AKLIUSAMHU

Pucynok 1 - HanpagpJjieHus1 IpaBoBOIro peryiMpoOBaHusi OTHOIIEHHI ¢ y4aCTHEM rocyAapcTBa B KauyecTBe
aKNHOHEpA.

Ceronust COOTBETCTBYIOIINE HOPMBI
«pa3dpocaHp» MO  pPa3IUYHbIM  HOPMATHBHBIM
JIOKyMeHTaM — (enepanbHbiM 3akoHam (06 AO, O
NpUBATU3allMM) W  TI0/I3aKOHHBIM  HOPMAaTHUBHBIM
akTaM (Cpely KOTOPbIX OCOOEHHO CIIEyeT BBIACIUTh
ITocranoBnenue IlpaButensctBa PD ot 03.12.2004
Ne738, TloctanoBnenue IlIpaBurensctBa P® or
29.09.2007 Ne 627, [Ilpukxaz DeaepanbHOro
areHTCTBa 10  YIPAaBICHUIO (enepanbHBIM
uMmyniectBoM oT 26.07.2005 Ne 228).

B  pamkax  HacTOsmero  JOKIaga MBI
MOCTapaeMcs  NPHUBECTH  OTACNBHBIC  IPHMEPHI
Hambonee XapakTepHBIX NPOOIEM STOW TPYIIIBI
KOpIIOPaTUBHBIX OTHOLIEHWH. JlaHHBIE TpUMEpHI,
PAacCMOTPEHHBIE B COBOKYIHOCTH, C(HOPMHPYIOT
Oosnee o0LIee MpeACTAaBICHHE O IPEAMETe JOKIaa, B
YaCTHOCTH, O TOM, HACKOJBKO YJOBJICTBOPHUTEIHHO
pelieHa CerofHs B HOPMATHBHBIX JIOKYMEHTax
3agaya obecreunTh SPPEKTUBHBIE IOPHIMYECKHE
MEXaHM3MBl ~JOCTIKEHHsI TeX Ueled (3amau),
KOTOpBIE JIEKJIapUpyeT TOCYNapCTBO, YYacTBYsS B
AKIIMOHEPHBIX 00IIEeCTBaX.

1) Kaxnoe aKIIMOHEPHOE 00111eCTBO,
YYaCTHHUKOM  KOTOPOTO  SIBIISIETCS  T'OCYAApCTBO,
HaxXxOJOWTCSl B BEACHWM OJHOTO M3 (emepanmbHBIX
MHUHHCTEPCTB, BEJOMCTB.

CooTBeTCTBYIOIIAs «POCHHCHY» 3aKpeIyieHa B
MOJI3aKOHHBIX HOPMaTHBHBIX JIOKYMEHTaX,

ONpeAeSIOIUX MPAaBOBOM CTaTyC KaxkAOro H3
(enepabHBIX OPTraHOB BIACTH M yIIPABICHUS.

Hepenku cliyvau, KOra OTJEJIbHBIE
aKIIMOHEpHBIE OOIIecTBA HAXOmATCS B  cdepe
HHTEPECOB OIHOBPEMEHHO HECKOJIBKUX

(enepanbHBIX OPraHOB BIACTH M ymnpaBieHus [4, C.
118].

Hanpumep, OAO «O0benHEeHHAs
CYJOCTPOUTENbHAsE  KOPHOPALMs»  OJAHOBPEMEHHO
IIOJYUHSACTCA MI/IHI/ICTepCTBy MPOMBINIJICHHOCTU H
TOProBiIM (TpaXkIaHCKOE CyJIOCTpOEHHE, oluue
BOMpPOCHI), MMUHHCTEPCTBY OOOpOHBI  (BOEGHHOE

CyIOCTPOEHHE, CYIOPEMOHT u CEpBUCHOE
o0ciTy)XKuBaHUE Kopabneit BM®) u
Tl'ocynapcTBenHoi KOpHopauuu «Pocarom»

(yTumu3anuss —~— aTOMHBIX — HOABOIHBIX  JIOJOK,
BBIBEJICHHBIX M3 cocTaBa BM®).

2) Kak Oputo yX€ OTMEYEHO IIpH aHaln3e
HOPMAaTHUBHO-TIPaBOBOW 0a3bl, B OCHOBE MEXaHU3Ma
peajM3aly rocy1apcTBOM CBOMX IOJHOMOYHUH Kak
aKIoHepa JIKUT Ha3HAuYeHHE IpeJCTaBUTelNeH
rocyapcTBa B OpraHbl YIPaBICHHS aKIHOHEPHBIX
obmectB: CoBeTbl aupekTopoB, HabironmarenbHble
COBETBHI, a TAaKKe Ha3HAuUCHHE NPENCTaBUTEICH s
y4acTHs B OOLIMX COOpaHUAX aKIIHOHEPOB.

[pencraBuTeny rocyjapcTea, B CBOK OYepelb,
peaNu3yoT CBOU MOJTHOMOYHS MOCPEICTBOM Y4ACTHSI
B I'OJIOCOBAaHHH NPH NPUHATHH PEILICHUH.
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OnpeaciCcH NEpEYCHb BOIIPOCOB, 1O KOTOPbIM
T'0JIOCOBAHHUC HpeﬂCTaBHTeHeﬁ rocyaapcTBa B

OopraHax yapaBJICHUSA OCYHICCTBJIACTCA B
COOTBETCTBUU C JUPCKTUBAMMU.
COOTBGTCTByIOH.[I/IC JAUPCKTUBLL BCCraa

0OPMIISIOTCS TOJMBKO U HUCKIIOYUTEIHHO OT UMEHHU
PocumyimecTBa, HE3aBHCHMO OT TOr0O, KaKOMY
(denepanbHOMYy OpraHy BJIAacTH U YIPaBJICHUS
MOJIBEJOMCTBEHHO ~ KOHKPETHOE  XO3SHCTBEHHOE
00I11eCTBO.

Ha mpaktuke 510 03Hadaer, 4to OQopMIICHHE
JUPEKTUB 10  BaXHEUIIUM  YIPaBICHUYECKUM
PEIICHUSIM TIOPYYEHO rOCYIapCTBEHHOMY OpraHy, He
BIIAJICIONIEMY IIOJIOKCHHEM Jiel B OOILIECTBE M HE
CIocOOHOMY chopMuUpoBaTh COOCTBCHHOE
OTHOIIEHHE K CYyTH pa3peliaeMoro Bomnpoca. B takux
ycnoBusix  PocMMyInecTBo, Kak — MPaBWIO, HE
oopMIET AUPEKTUBY CBOMM MPEICTABUTENSM, YTO
OJIOKHMPYET TMPHUHATHE PEIICHUI WM HCKII0YaeT

TpeacTaBUTENeH rocymapcTBa us3 qpciia
TOJIOCYFOIIIUX.
B wrore, rocymapctBo — B JHIE CBOHX

MIPEACTABUTENE — HE B IOJIHOM Mepe peansyer
CBOM BO3MOXKHOCTH II0 YYaCTHIO B YIPaBICHUHU
o0IIIeCTBOM, 4YTO IUIOXO B paBHOM Mepe Uil HHUX
oboux.

Herarusnbie TIOCIIEZICTBHS TaKoro
pacmpeneneHusl TOJTHOMOYHA MOTJIH OBl OBITh
CMSATYEHBI MIOCPECTBOM cJeI0BaHus

PocumyiiectBoM mpakTuke OQOPMIICHHS AWPEKTHB
Ha OCHOBE 3aKJIIOYCHHWH TNPOQMIBHBIX OpraHoB
BJIaCTM ¥  YNpPaBJICHUS, «OTBETCTBEHHBIX» 3a
KOHKpeTHOoe obmiecTB0. OHAKO Takas MpakTHKa He
chopMHpPOBAIACk, U HOCUT CKOPEE UCKIFOUNTEIbHBII
XapakTep, B CHIy TIOJIHOTO OTCYTCTBHS Yy
PocumyiiecTBa MOTUBalMM MEHATH CYILIECTBYIOILEE
MOJI0KEHHUE BEIIEH.

Jpyras cTopoHa mpoOIeMBl —  MOJHOE
caMOYCTpaHEHHE IpEACTaBHUTENIeH TrocynapcTBa B
OpraHax yIpaBJIeHHs aKIIMOHEPHBIMH OOIIeCTBaMU
OT TOJIOCOBaHHMS II0 BONPOCaM, B OTHOLICHUH
KOTOpBIX O0()OpMIICHHE TUPEKTUB B COOTBETCTBHHM C
IMocranoBnenuem IlpaBurensctBa PD Ne738 He
MPHU3HACTCS 00s3aTeIbHEIM [3, C. 76].

3) OGparmraer Ha ceOst BHUMaHHUE TOT (hakT, UTO
JI0O  HACTOAIIEr0  BpPEeMEHH  a0CONIOTHO  HE
yperyaupoBaH B HOPMAaTWBHBIX  JOKYMEHTax
MOPSIIOK Ha3HA4YEHUs! MPEACTaBUTENECH rocyaapcTBa
B OpTaHbl yIIPaBJICHHS aKIMOHEPHBIX OOIIECTB.

B nocnennee necsatuinerue B PO ocyuectBiena
aJIMUHHCTpATUBHAsE pedopMa, BHEPUBILIAS Ha BCEX
YPOBHSIX yIpPaBJICHUS MPHUHIMIT KOHKYPCHOTO 0TOOpa
KaH/JWJaToOB  JUIsi  3aMEUIeHUs  JIOJDKHOCTEH
TOCYAapCTBEHHOH CITyXKOBI.

AHanoru4Hele IpaBWiia YCTaHOBJIEHBI  JUIs
MYHHUIUIAIBHON CITyKOBI, Cy1eOHON CHCTEMBI.

Bwmecte ¢ TeM, npuHIUIBI 3TOH pedopMbl HE
OKa3aJich BOCITPUHSTHI HOPMaTHBHBIMHU

Ha3HA4YECHUS TOCYIapCTBOM CBOMX ITPEACTaBHUTENCH B
OpraHax yIpaBJieHHs aKIIMOHEPHBIMU OOIIECTBAMH C
rOCY/IapCTBEHHBIM YYACTUEM.

Crnemyetr 0co00 OTMETUTH B 3TOM MECTE, YTO B
OTJICTIbHBIX AKI[MOHEPHBIX OOIECTBaX TOCYIapCTBO
JI0 CUX TOpP OCTAeTCsl SANHCTBEHHBIM aKI[HOHEPOM H,
TakuM oOpazoMm, ¢opmupyer 100% cocraBa ux
OpPraHoB yOpaBji€HUs, B T.4. JEUCTBYIOIIME Ha
IIOCTOSIHHOM OCHOBE.

Henpo3zpaunocth CUCTEMBI Ha3Ha4YEeHUs
MIpeACTaBUTEINCH rocyaapcrBa B opraHax
yIpPaBJICHUS AKIHMOHEPHBIMU OOIIECTBAMH CO3/aeT
ONMaronpusTHbIE YCJIOBHS ISl 3JI0yNOTPEOIICHHH,
CHIDKAET KAueCTBO YIPABJICHUCCKUX PpEIICHUNA U
3¢ PEeKTUBHOCTD peanuzanun rOCYAapCTBOM
HMEIOIIHUXCS B €T0 PaCIOPSHKEHUH BO3MOKHOCTEH.

OTOT Te3Wc, MO0 HAIleMy MHEHHIO, OCOOCHHO
aKTyalieH sl Clly4aeB HA3HAYCHUS BBIIBHHYTHIX
TOCYAapCTBEHHBIMH  OpraHaMH  KaHJUJATOB  Ha
OIJIaYMBaEMble JIOJDKHOCTH €IMHOJINIHBIX
UCIIOJTHUTENFHBIX OPraHOB, WICHOB KOJUICTHAIBHBIX
UCIIOJTHUTENILHBIX OPTaHOB aKI[HOHEPHBIX OOIIECTB.

4) [IlpencraBurenu ToOCyJapcTBa Ha BCEX
VPOBHSX YIIPABJICHUs aKUHMOHEPHBIMH OOIECTBAMHU
HE  HaJeNeHbl  KaKUMH-JIMOO  CIIeIHaJIbHBIMHU
TIOJTHOMOYHSIMHU.

BwMmecte ¢ Tem, OOBEKTHBHO TOCyIapcTBO Kak
aKIoOHep uMeeT Ooliee MIMPOKUH AOCTYyN K
JIOKYMEHTaM aKI[MOHEPHBIX OOIIECTB, YeM 3TO
onpeneneno cr.91 3akona 06 AO. Jlaxe ecimu pedn
He wuaer o0 oOmecTBe, B OTHOWICHHH KOTOPOTO
rOCYZapCTBOM MPHHSATO PelieHre 00 MCIOIb30BaHUU
«3oj10ToN akmum» (a03.2 m.1 cr.91 3akona 06 AO),
LEeJTbI KOMILJIEKC HOPM (enepanpHOrO
3aKOHOJIATEJbCTBA, HAXOAALIMXCS BHE OTPaciu
KOpPIOPaTHBHOTO IpaBa, HAJIEIsIET TOCYy1apCTBEHHbIE
OpraHbl NpaBaMHU HCTPEOOBATh Yy XO3SHCTBEHHBIX
00IIIeCTB caMyto pa3HOOOpa3HY0 HHPOPMALIHUIO.

Takum o00pa3oM, TocynapcTBO Kak YYacCTHHK
KOpPIOPAaTHBHBIX OTHOIIGHWH HaxomuTcs B Oosee
BBITOZIHOM TIOJIOKEHHH, Ye€M IpoYHe aKIUOHEpHI,
MOCKOJIbKY HMEeT JOCTyll K 0oliee IIHPOKOMY
MEPEYHIO JIOKYMEHTOB, CBEICHHA, U peaau3aiiusi
9THX JIOMOJIHHUTEIBHBIX BO3MOXKHOCTEH roCyaapcTBa
obecrieueHa aJIMUHUCTPATUBHBIMH, B T.4.
PpenpeccUBHBIMHU, MEXaHU3MaMHU.

5) CopaBemmuBOoCTH  pagd  HEOOXOIUMO
OTMETUTh, YTO TOCYNApCTBO HEOE3pa3IMYHO K
mpobseMe 3PGEKTUBHOCTH CBOETO Yy4acTUS B
KOpIIOpaTuBHOM yYopaBJICHUU AKIIMOHCPHBIMHA
o01ecTBamMu, aKIIMOHEPOM KOTOPBIX OHO SIBJISIETCSI.

Tak, B 2008-M romy BOIpPOC O KadecTBe
KOPIOPATHBHOTO ~ yNPABICHUSI B KOMIIAHHUSX C
y4acTHeM TOCyJapcTBa OB IONHSAT Ha BCTpEde
ynenoB Oropo mpasnenust PCIIIT c¢ Ilpesnaentom
P®. IIpencraBurenu Om3Heca OTMETUIIN
Hed(PPEKTHBHOCTH KOPIOPATUBHOTO YIPABICHUS B
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TaKHuX O6H1€CTB3X, N H3JIOKUIHN CBOC IIOHHMMAHUC
IMPUYHNH TAKOTO MOJIOKCHUA ACII.

IMosummss  Om3Heca  ObIa  TMOJyIECpKaHA
IIpesunentom PO, B cBsa3u ¢ uem [IpaBurenscTBy
P® Obmo pgaHo  mopydYeHHWE — HOJTOTOBUTH
MPEUIOKEHUSI TI0 COBEPIICHCTBOBAHHUIO  YYACTH
MPEICTaBUTEIICH TrocylapcTBa B aKIIMOHEPHBIX
obmecTBax [2, ¢. 21].

MuUHIKOHOMpPA3BUTHA, B CBOIO  OYEpe.b,

TIIOATOTOBUJIO JOKJIaZ, B paMKax KOTOPOTO HETATUBHO

OLICHUJIO 3¢ HEeKTUBHOCTD KOpPIOPaTHBHOTO

VIOpaBICHHS B KOMIAHHSX C TOCY4acTHEM, H

NPEIUTORKMIO KOMIUIEKC Mep MO  pa3pericHHio
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YIHPABJIEHYECKOE KOHCYJIbTUPOBAHUE KAK HHCTUTYT INOBbBIIHNEHUS
IPOPEKTUBHOCTHU YIIPABJIEHUS OPTAHU3ALIAMMU B COBPEMEHHBIX YCJIOBUAX

Annomayua. B OaHHOU cmamve paccmampusaemcs: npoonema nogvluieHus 3¢)@dexmusHocmuy ynpasieHus
OP2aHUBAYUAMU 8 COBDEMEHHLIX YCI08UAX, NOOUEPKUBAEMCS POTb YNPABNIEHUECKO20 KOHCANMUHed 8 OAHHOM
npoyecce. Ha ocnoge amanuza @QyHkyuil u 3a0a4 YnpasieH4ecko20 KOHCYIbMUPOBAHUS, AGMOPbL NPUSOOM
Gaxmopul, rusAOWUe HA NOBbIUEHUE €20 Pe3YTbMAMUSHOCU Ol KOHCYIbIMAYUOHHOU OP2aAHUZAYUU.

Kniouesvle cnoea. ynpaenenueckuii  KOHCANMuHe, dQ@eKMuUeHOCmd,  QYHKYuu,  ynpasienueckoe
KOHCYbmMuposamue, 3a0a4u, OpeaHu3ayus.

VYcaoxHSOMmuUecs — yCIOBUS — COBPEMEHHOrO HampaBlIeHue Npo(ecCHOHANbHOH  eATeNbHOCTH
yhnpaBieHUs TpeOYIOT TOCTOSIHHOIO  pa3BUTHUS HpeJCTaBIsieT COOOM OSKCIEPTHYI0 IOMOIL CO
TEOPETHYECKUX  KOHIENIMHA  yNpaBlIeHUS U CTOPOHBI CHEIUAIICTOB MO YIIPABJICHHUIO U TPU3BAHO
TPUKIIaJHBIX YIpaBICHYECKUX TEXHOJIOTHH. Ha OCHOBE HAy4yHOTO aHaliM3a KOHKPETHBIX
HocutenssMu HOBBIX TEOPETHYECKUX W IPUKIATHBIX MIPOM3BOICTBEHHBIX CUTYyaIui BBIPa0OTATh
3HAaHWH 10 TpobIeMaM YIpPaBICHUS CTAaHOBATCS Hamboliee  NpUEMJIEMBIe  IYTH  ITOBBILICHHS
CHETMAHCTHI o YIpaBICHIECKOMY 3¢ GEKTHBHOCTH pabOTHl MPEINPHUATHS H CIIOCOOBI
KOHCYJITUPOBAHHIO, KOTOpBIE HIPAlOT Bce Oolee ux BHEJPEHUS, HCTIONB3YS JOCTHKCHUS
3HAUUTENILHYIO POJIb B YIIPaBICHYECKOM IpOLEcCe. COBPEMEHHOH YIPaBIEHYECKON HAyKH.

VpaBineHuecKkoe KOHCYJIbTHPOBAaHHE Kak 0coboe
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IIpenmyiiectBo KOHCYJIbTaHTOB o 3apoxkaeHue YIpPaBIEHYECKOTO
YOpPaBJICHUIO Tiepel yNpaBlIEHIIAMU COCTOUT B KOHCYJIBTHPOBAHHUS OBUIO BBI3BAHO ITOCTOSTHHBIM
HE3aBUCHUMOCTH M HEMNPEAB3SATOCTH B3MIIAIOB, B ITONCKOM  TPEIUPUHUMATEISIMA HOBBIX  CPEICTB
Oomee mmpokoM Kkpyrozope. OHH  00namaroT TTOBBIIICHUS 3¢ hexTHBHOCTH MIPOU3BOJICTBA,
oO0mmpHON wWHpOpMANMEH B CaMbIX Pa3TUIHBIX MIOTIBITKAMA CO CTOPOHBI CHEIHANNCTOB YIIPABICHUS
00JacTsAX YHpaBICHUS U XO3SAHCTBOBaHHSA (B CHILY HaliTH ~ KOMMEpUYECKOe  MPUIOKEHHE  CBOUM
MEHBIIIEH 3arpyKEHHOCTH TIpoOIeMaMH TEKYIIero CIoCcOOHOCTSM, JIOTHKOHN pa3BUTHA
VOpaBJICHUS), OpPHUEHTHPYIOTCS  HAa  IIMPOKOE OpTraHM3aIMOHHON HAYKH M MIPAKTHUKH.
n3ydeHne TpoOIeMbl M TIEPEHOC OIbITa IPYTUX Nwmeercs MHO€ECTBO onpeeneHuit
OpraHu3aiuii (B OCHOBHOM 3TO KacaeTcs BHEIIHHUX YIOPaBIEHYECKOTO  KOHCYJIBTUPOBaHMA.  MOXKHO
KOHCYIIbTaHTOB) [2, c. 91]. BBIJICIIUTH JiBa OCHOBHBIX oAX0/1a K

Yame Bcero opraHu3aluud OpuOeraroT K KOHCYJIbTUPOBAHUIO.

MMOMOIINN KOHCYJIbTAHTOB JIA pa3BUTHA CBOCTO
COOCTBEHHOTO  IOTEHLMANa WM  KOHCYJIBTaHT
NIPUBJIEKAETCSI B KAYECTBE «Y3KOT0» CIICIHAINCTa B
OIpeNeNIeHHON cdepe AIsl pelleHHus BO3ZHHKIIMX
npoOiem. Pactymas CJIO’KHOCTB "
YBEIMYMBAIOMIMACS TEMIT OOLIMX SKOHOMHYECKHX
W3MEHEHHH, YCIOBHI BeAeHHs OM3HEca MOPOXKAAI0T
cnenuduyeckre MpodIeMbl, TIPH PEIICHUH KOTOPBIX
BCC 4Yalle W 4Yalle MNPEANpPUSITUS HCIBITHIBAIOT
HE00XOJUMOCTh B IOMOIIM KOHCYJIbTAaHTOB.

Cremyer  OTMETUTB, YTO B  IpolLecce
MIOCTPOCHHS OTHOIICHHI MEXIy KOHCYJIBTaHTOM H
KJIMEHTOM TaKkKe BO3MOXKHO 3apOXKACHHE IPoOIieM,
TMOCKOJIbKY TaKH€ OTHOIICHUA HeyCTOﬁ‘II/IBbI, UMEECT
MECTO JWHaAMHKa HE TOJIBKO IOBEPHUAHCIOBEPU,

IIOHUMAaHHUAHCIIOHUMAaHUs, HO u JUHaMHKa
HUHTEPECOB KakK KpaTKOCPOYHbIX, TakK u
JAO0JITOCPOYHBIX. Kak TOJIBKO Ha4YMHACTCA
KIIEPETATUBAHUC ojesia Ha 06691», HEYy4CT

MHTEPECOB KIMEHTa KOHCYJBTAaHTOM WJIM HaoOOopoT,
MIOCKOJIbKY (DAaKTHUECKH KIIMEHT JaJIeKO0 He BCerna
mpaB, TO  OTHOMIGHWS  BXOAIT B  30HY
HEYCTOWYMBOCTH, DPa30aTaHCHPOBKH, YTO TpeOyeT
JIOTIOJTHUTEIBHBIX YIIPABICHUYECKUX YCHIHH.

MoxHO yTBepXKIaTb, YTO B Ipoliecce paboThl ¢
KIMEHTOM KOHCYJIbTaHT CTAalKUBAETCS C ABYMs
BHJIaMU TIPOOIIEM:

1. Ipobnemsl mepBoro poma — mpoOIEMBI,
KOTOpbIE SIBIISIFOTCS peIMETOM ero
npoQeCCHOHANBHOTO HCCIEA0BaHUST U Pa3pabOTKU
NpeIOKEHUH M0 WX  pa3pelieHuto, T. €.
KOHCAJITHHTA.

2. ITlpobneMbl BTOpOrOo poma — MpoOIEMBI,
KOTOpBIE BO3HHKAIOT B IPOIECCE KOHCAJITHHIA TPH
B3aUMOJCHCTBUY C KIIMEHTOM.

[ToHATHO, 4YTO TPOOIEMBI BTOPOTO pOAA BO
MHOTOM 3aBHCST OT TOTO, HACKONBKO 3(dekTuBHO
pemaroTcsi mMpoOJIeMBl MEPBOTO pPOJia, a pEIIeHHe
mpoOyieM MepBOro poja B OCHOBHOM 3aBUCHT OT
npodeccroHann3Ma KOHCYJIbTaHTa, TEM HE MEHee
MOXKHO BBIICNUTH euie psiji (akTopoB, TAKUX Kak
CTEIICHb COBIIAJICHHUSI KYyJIbTYphl KOHCYJbTAaHTA U
KJIMEHTa, Leldb (HaMepeHue), ¢ KOTOpPOH KIHUEHT
NpUTJaliaeT KOHCYJbTaHTa, a TakKXkKe CTeleHb
YIOBIETBOPCHUSI ~ OXKUAAHMHA  KOHCYJNbTaHTa U
ximeHTa [ 1, c. 145].

B nmnepBoM ciydae wucCHonb3yercss MIMPOKHI
(YHKIMOHATBHBIH B3IVISIL Ha KOHCYJIBTHPOBAaHME.
@pun Creene onpenenser ero Tak: «Ilox nmponeccom
KOHCYJBTUPOBAaHUS S TOHMMAlo o0yl ¢GopMmy
OKa3aHUs IIOMOLIM B OTHOLICHHHM COZAEPKaHuUs,
Iporecca WM CTPYKTYPBI 33/1a4d WM CEpUH 3ajad,
IIPU KOTOPOW KOHCYIBTaHT CaM HE OTBEYaeT 3a

BBIIIOJIHEHUE 3a/ayd, HO TIIOMOTaeT TeM, KTO
OTBETCTBEH 32 TOM.
BTropoit MOAXO] paccMmaTpuBaeT

KOHCYJIFTUPOBaHHE KaK 0CO0yI0 MPOQhecCHOHATBHYIO
CIIy’)k0y W BBLIENSIET Pl XapaKTEPUCTUK, KOTOPBIMU
oHa fosrkHa obnanate. CormacHo JIappu I'peitaepy u
PoGepty Merturepy «yTpaBJICHYECKOE
KOHCYJIbTUPOBAHHUE - 3TO KOHCYJIbTaTHBHAs CITyxk0a,
paboraromniasi 10 KOHTPAKTy M OKa3bIBaIOIIas yCIyTru
OpraHU3aLMsIM C MOMOIIBIO CIIEIHAIEHO 00YUCHHBIX
1 KBaIM(UIMPOBAHHBIX JIMI, KOTOPHIE IOMOTAIOT
OpraHHU3alMN-3aKa349MKy BBIABUTH YNPABICHUYECKUE
po0IeMsl, MIPOaHAIN3UPOBATH X, JaroT
PEKOMEHIALMK 110 PEIIeHHI0 J3THX TpobIeM u
CONIECHCTBYIOT, MPH HEOOXOIUMOCTH, BBIMOJHECHHIO
peuieHuit». MOXHO CcyMTaTh JABa OTH IOAXO0JA
B3auMOJOIOJIHAOIINMH.

B uactHoctn, EBponelickas  ®enepauus
accolMalMi  KOHCYJBTAHTOB 10 OJKOHOMHUKE U
YIpaBIEHUIO (PEAKO) JlaeT cnenyrouiee
OIpe/ieNICHUE: «MeHeKMEHT-KOHCAJITHHT
3aKJI0YaeTCsl B  IIPEOCTABICHUM  HE3aBUCHMBIX
COBETOB M IIOMOIIM II0 BOIIPOCaM YIpaBIICHHUS,
BKIIFOYAsi OIpEIeNieHNe ¥ OLEHKY MpoOJeM ¥/Win
BO3MOXKHOCTEH, PEKOMEHIAINI0 COOTBETCTBYIOLIHX
MEp W TOMOWb B MX peanu3anuu». Takoro e
ONpENENeHNsT  NPHIACPKUBACTCS  AMEpPHKAHCKas
Acconyanusi KOHCYJBTaHTOB 10 JKOHOMHKE U
ynpasieanio (ACME) n WHCTUTYT MEHEeIKMEHT-
koncynbtanToB (IMC) [5, c. 30].

AHanu3 TpPeICTaBICHHBIX (OPMYIHPOBOK HE
JlaeT OCHOBaHWH B3ATh KaKylo-TMOO M3 HHUX 3a
oOpasern, IMOCKOJIbKY Kakaas W3 HUX (QUKCHUpYyeT
JUIIb  ONpPENENICHHYI0 CTOPOHY KOHCAJITHHIOBOU
nesitensHocTH. [loaToMy cnmObuos ¢opmynnpoBok
KOHCAJITHHI'OBOH JIEATENIFHOCTH KaK CIIeIH(UIECKOM
(OPMBI JIESITEIFHOCTH MOXET JaTh OoJiee MOJHOE U
GoJiee CHCTEMHOE OTPE/ICIICHHE.
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B pesynbrare 11enecooOpa3HO HCIIONB30BAThH

nesrenabHocTH (puc. 1).

creyromee ompe/ienenue KOHCAJITHHTOBO
.- L e
Mene/xmeHT- Ipencrasmser coboit
KOHCAJITHHT l/

Bun uHTEIEKTYabHON PO EeCcCHOHANBHON

JIESITENIBHOCTH, B IIPOLIECCE KOTOPOTO KBATH(UIINPOBAHHBIN
KOHCYJBTAHT MIPEJOCTaBIIACT OOBEKTUBHBIC U HE3aBUCUMBIC
COBETHI, CIIOCOOCTBYIOIYE YCIICIIHOMY YIIPaBICHUIO

OopraHu3aluen-KIMeHTOM.

Pucynok 1 - CymiHOCTh MeHeI)KMEHT-KOHCAJITHHT .

VYnpasieHueckoe KOHCYJIbTUPOBAHUE KaK BHUJL
JIeSITENIFHOCTH B HacTosimiee BpeMs B Poccun
HAaxOAUTCS Ha CTAJAWM WHCTUTYLHAJIH3AIMH, a Kak
BUI OW3HEca COCTAaBIACT 3HAYUTENIBHBIH CETMEHT
pBIHKAa  JENOBBIX  YCIYI,  OOHapy)KHUBAIOIIUH
TeHAEHLUIO K PAaCLIMPEHUIO CIPOCa U MPEIUIOKESHHS
U TOBBILEHUIO KallUTAJOEMKOCTH, YTO OTPakaeT
MOTPeOHOCTh oOrrecTBa B MOBBIIIICHUH
s ekTuBHOCTH yIpaBleHus,
KOHKYPEHTHOCIIOCOOHOCTH OTEUECTBEHHBIX OH3HEc-
OpraHM3alfii, OTBETOM Ha BBI30OBHI COBPEMEHHOTO
PBIHOYHOTO XO3SICTBA, MPOLECCHl TI00ATH3AIHH.
Bce 310 mopoxaaer HeoOX0AUMOCTD TEOPETHUECKOM
U METOHOJIOTHYECKOH peduiekcun  coBpeMEHHOU
MPaKTUKH YIPaBICHIECCKOTO KOHCYIbTHPOBAHHUSL.

Hnst YIIPaBICHYECKOTO KOHCAJITUHTa
XapaKkTepHa TeCHas CBSA3b CO CMEXHBIMH BHIAMH
Om3Heca  (FOPUAMYECKHM  KOHCYJIBTHPOBAHHEM,
ayAWTOM,  YCTaHOBKOH M OOCIIy)XKHBaHUEM

MH(OPMAIIMOHHBIX CHCTEM M Jp.); XOTS BHYTPH
YIPABJICHYECKOr0 KOHCYJBTUPOBAaHUS KaK BHIA
JIeSITENIbHOCTH OTMEYaeTcs TeHICHIMS, K OoJblien

crienuan3alnuu, MPOCIICIKUBACTCA BITIOJIHEC
onpeacieHHass TEHACHIUA K  YHUBCPCAJIM3aAlU
KOHCAJITUHI'OBBIX KOMITaHUI C OCIIBIO
q)OpMI/IpOBaHI/ISI IIOJIHOTO ITaK€Ta KOHCAJTHHIOBBIX
yciyr, 6J1ar0z1apﬂ uemy JOCTUTaCTCs b
KOMIIJICKCHOT'O 06CJIy)KI/IBaHI/I$[ KJIMCHTAa u
YCTaHOBJICHUA C HUM JOJITOBPEMEHHOTO

cotpynaudecTBa. OIHAKO, C YYETOM BOCIIPHATHS
KIIMEHTA, 3Ta YHUBEPCATM3ALUs HEPEIKO IPHHUMAET
BuA ausepcuduxanuu. C 4UCTO MapKETHHIOBBIMHU
LENsIMH YHUBEpCAIbHAs yCIyra MO3UIMOHUPYETCS

Kak  crneuuduyeckas, OpPHEHTHpPOBaHHAas  Ha
KOHKpPETHBIN OusHec [4, c. 165].

Pa3znoobpaszue MIPUMEHSIEMbIX B
KOHCYJIbTAI[HOHHOU JEATebHOCTH MoJIeneH,
MOJXOJOB, METOJIOB, TEXHOJOTHH 0O0YCIIOBIEHO
CTpeMJICHUEM K LIHPOKOMY MIPUMEHEHHIO
HAaKOIUICHHOTO  OIbITa, OKOHOMHHM BpPEMEHH |

PECYpPCOB IpPH BLINTOJIHCHUUN MMOBTOPSAIOMINXCA pa60T,
JKCJIIaHUEM 6I>ICTpO 1 Ka4YCCTBCHHO pCUIAThL 3aJlavu U

poOIeMbl KIIMEHTCKOM OpraHu3anuu c
HCIOJH30BAHUEM HHTEIUIEKTYaJbHOTO IOTEHIHAaIa
paboTHukoB. OT TOro, HACKOJBKO IMpOIlECC
KOHCYJbTUPOBAHUSl  TPEIIoJiaracT  COBMECTHYIO
JIeSITENBHOCTh  PYKOBOAWTENEH W CIIEHHAINCTOB
NPEANPUATHS C KOHCYJIbTaHTOM, 3aBUCHT KadyeCTBO
OKUJIaEMBIX WM3MEHEHHWH, CTEeleHb JOCTHXCHUS
HEOOXOIUMBIX TIPEIPUSTHIO pe3yIbTaToB,
3¢ (PEKTUBHOCTh HCIIONB30BAHUS 33ICHCTBOBAHHBIX
pECYypcoB ¥, B KOHEYHOM UTOTe, YCIECIIHOCTH
COTPYIHHYECTBA CTOPOH. B MIPaKTHUKE
KOHCYJBTAI[HOHHONH  NIEATETBHOCTH  CJIOKHIOCH
HECKONBKO  0a30BBIX  MOJENEH,  OTpakaloIux
creruduky KJIUEHT-KOHCYJIBTaHTCKUX
B3aUMOJICHCTBUS: DKCIIEPTHOE KOHCYJIBTHPOBAHHUE,
KOHCYJIbTUPOBAHUE 10 IPOEKTY, KOHCYJIBTUPOBAHUE
no mpoueccy, oOyd4arouiee KOHCYJIbTUPOBaHHE.
Ocoboe MECTO 3aHUMAIOT METOJIBI
OpPraHM3allMOHHOTO  Pa3BUTUSl - OTH  METOJBI
HampaBJeHbl Ha  W3MEHEHHWS B  IIOBEJICHUHU
paOOTHUKOB dYepe3 BO3JCHCTBHE Ha CHUCTEMY
LCHHOCTHBIX  OPUCHTAllM¥, MEXJIMYHOCTHOE U
MEXTPYIIIOBOE  BO3ACHCTBHE, WHIWBHIyaIbHOE
HaBBIKHM,  CO3[MaHWe  yciuoBuit  mnsg  Ooree
WHTCHCHUBHOTO  HCIOJB30BAaHUS  YEIOBEYECKUX
pecypcoB. B COBpEeMEHHON KOHCYJIbTALIUOHHOW
NpaKkTHKe Bce  Ooyblliee  MECTO  3aHHUMAIOT
KOMIIJICKCHBIC MCTO/bI, HalpaBJICHHbIC Ha
KOMIUIEKCHOE  pEelIeHHe Mpo0JjeM  KIMEHTCKHX
opraHu3anui. MHO03X€CTBEHHOCTh METOL0B
OCJIOKHSIET 3a7ady BbIOOpa TeX M3 HHX, KOTOpBIE
MO3BOJISIIOT ~ Hawboinee  3(P(EKTHBHO  PEHINTH
yIpaBleHYECKUE  HPOOJIEMBI. Koncynprantam
MIPUXOJUTCS aHAIH3UPOBATH, B KAXKIOM KOHKPETHOM
ciy4ae, O0NBIIoe KOIHYecTBO (PaKTOPOB, YAUTHIBATH
MHOT000pa3HbIe cnenuduIecKue YCIIOBHS
KJINEHTCKOM OpraHu3aLuu.

OmHO# M3 BAXHBIX CTPATETHMUYECKHUX (DYyHKITHIA
YIpaBICHYECKOTO KOHCAITHHTA SIBIISIETCS TO, YTO OH
CIIy’)KUT PaclpOCTPAaHEHUIO MHPOBBIX CTaHIAPTOB
3¢ (GEKTUBHOTO MCHEDKMEHTA M TEM  CaMbIM
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crocoOcTByeT — riobanu3auuu — OM3Heca,  €ro COOTBETCTBUE c MHPOBBIMHU CTaH/japTamu
HMHTEpHALMOHAIN3AIINH. KOPHOPaTUBHOTO MEHEKMEHTa, CIeNaTh ero Oolee

OtuM  OO0yCJIOBJICHA ~ TO3WUTHBHAS  POJIb TpaHCHapEeHTHBIM u TeM caMbIM Ooee
YIPABJIEHYECKOTO KOHCYJIbTUPOBAHUSI B DKOHOMUKE MIPUBJIEKATENbHBIM JIJIsl CTPATETUYECKIUX HHBECTOPOB.
Poccun Ha CcOBpeMEHHOM JTame €€ pa3BUTHS. Ynpasrnenueckoe KOHCYJIbTUPOBaHUE
ITomoms BHEITHUX KOHCYJIETAHTOB, KaK OCYIIECTBIISACT HEbIH psia QyHKIMA (puc. 2).

3apyOCekKHBIX, TaK M POCCHUICKMX, IIO3BOJISET
pPOCCHIICKOMY MEHEIKEepy HE TOJNBKO IOBBICUTH
3¢ ¢GeKTHBHOCTh CcBoero Om3Heca, HO, YTO Ha
CEerO/IHSAIIHEM JTale eIle BakHee, NPUBECTH ero B

@OYyHKIHUM YNIPABJIEeHYECKOr0 KOHCYJILTHPOBAHUS

1. KoHcynprannoHHOE 00CIeOBaHNUE, WM YNPABICHIECKUHN ayIUT: KOHCYJIbTAHT U3ydaeT Pecypchl KOMIIAHMH,
pE3yNBTATHI €€ JEATEIbHOCTH, YIPABIECHUECKYIO MOIUTHKY C LENbIO OMPEACICHHs €€ CHIBHBIX U CIa0bIX CTOPOH
U KIIOYEBBIX MpoOieM. B OonbIIMHCTBE CiydaeB Takoe OOCIEIOBaHHE OCYIIECTBISIETCS Ha INEPBOW CTaanU
KOHCYJIbTUPOBAHUSI, HO MHOTJIa OHO MOJKET OBITh M OT/AEIBbHBIM KOHCAITHHIOBBIM IIPOEKTOM;

2. CrenpanbHbIe UCCIICAOBAHMS U 0030pbl. Takue UCCIeIOBaHUS TPOBOIATCS KOHCYJIbTAHTAMHE B JIFO00H 00I1acTH
MeHeKkMeHTa. Hanpumep, ucciaenoBaHus BO3MOXKHOCTEH [UIs Oy IyIMX WHBECTHUIIMMA, U3yUYCHHE BO3MOXKHOCTCH
PBIHKA, FiCCIIEIOBaHNE OTHOMICHUH MOTpeOnTENeH K MPOAYKIINI KOMIIAHUH H T.I1.;

3. PazpaboTka pemeHuil o omnpenesieHHbIM MpobieMaM. B naHHOM cilydae KIMEHT XOYeT IOJIyYHTh ITOMOIIb
OouIbIIyI0, YeM INPOCTO HcciefoBaHue ero mnpodseM. [Ipumepsl Takux 3afaHuWil: pa3paboTKa NMPOEKTa HOBOM
OPTaHM3aLMOHHON CTPYKTYpbI, peoprann3anus HHOOPMAMOHHON CHCTEMBI U T.11.;

4. Tlomomp B peanusanuu pemeHus. KoHCynpTaHTa MOTYT IHONPOCHUTH OCTAaThCSl B OPTraHM3ALMM HAa BpeMs
BHEJ[PeHHs ero npepioxkeHns. OH MOXXET y4acTBOBaTbh B 3TOM Ipoliecce (Hampumep, B 0TOOpe U MOJTOTOBKE
KaJpoB), a TAK)Ke IIOMOTaTh MEHEIKEPY YOSAUTh COTPYIHUKOB B IPEUMYILECTBAX HOBOM CHCTEMBI;

5. Bemonnenue (yHKuMi skcnepra. Beicmime pykoBogurenn MHOTMX (UPM 0OpaiaroTcs 3a SKCIEePTU30H K
KOHCYJIbTAHTY, TIPEKAE YEM «3aITyCKaTh» HOBBIE MPOEKTHI MIIH MPEACTABISTH MX COBETY AUPEKTOPOB.

Pucynok 2 - OcHoBHbIe GyHKIMH yIIPABJIEHYECKOr0 KOHCYJIbTHPOBaHHA [S].

I'naBHoOI#i 3amaveli, pemaeMoli KOHCYJIbTaHTAMHU o0beMa yciyr, peHTa0eJIbHOCTh MPOEKTa, Y/AENbHbIE
M0 YIPaBJICHHIO SBISIETCS ONTHMH3ALUS CHCTEMEI 3aTpaThl Ha MAapKeTHHI, CTPYKTypa H3JEpiKeK,
yIpaBieHUS!  NPEANpHIATHEM,  IIOBBILICHHE €& BbIpa0OTKa Ha OJHOTO KOHCYJIbTaHTa, T. €
3¢ GEeKTUBHOCTH, YTO CTaBUT, B CBOIO OYepesb, NOBBIIICHUST () (EKTUBHOCTH yIpaBJieHUs: Ou3Hec -
npoOieMy OueHKH 3((EeKTHBHOCTH YIpaBICHHS B opranmzamuu B menoM. Ha  addexTuBHOCTH
LIEJIOM, OTpEeJeNsieT HEOOXOAUMOCTb BBISBICHUS KOHCYJIbTAI[AOHHOW  JIEATEIBHOCTH  IO3UTHBHO
KPUTEPUEB  PE3yJIbTATHBHOCTH  YIPABJICHYECKOTO BAMSET M CIOXHBIIAsACS  HHPpacTpyKTypa
KOHCYJIFTHPOBaHHMS, IIOBBIIICHHS €ro KayecTsa [2, c. PETYJIMPOBaHUS W CaMODETYJIMPOBaHHS KadecTBa
178]. KOHCAJITHHTOBBIX YCIyT. PacCMOTpeHHBIN (pparMeHT

I[lomumo  pmaHHOM 3amaud B Tpolecce KOHCYJIbTAl[HOHHOT'O MPOEKTa IOKa3bIBaeT, YTO €ro
YIPaBIEHYECKOTO KOHCAITUHIA MOXKET PpeIaTbest YCIIENIHOCTh B 3HAYUTEIBHON CTENCHH ONpelesiTcs
caMbIil ITUPOKUI KpyT 3a1a4 (puc. 3). 60raTcTBOM HCIOIB3yEeMOTO KOHCYJIbTAHTOM

3¢ deKTUBHOCTHIO YIpaBIeHYECKOTO HHCTPYMEHTapusi W BKIIOYEHHOCTHIO B IIpOLECC
KOHCYJIbTUPOBaHUS JuLst KOHCYJIbTAI[HOHHOW COTPYIHUKOB KJIIMEHTCKON OpraHU3alnH.

OpraHu3alu SBJIAIOTCA: paCHIMPCHUE PbIHKA U
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4 ) N\
* aHANMH3 TNIOOATBHOTO W PETHOHAIBHOTO PHIHKA CHIPBS H
CTp aTermyecKuii rOTOBOM  MNPOAYKIIMH, KOHKYPEHTOB,  JTWHAMHKHU
MIPOU3BOJICTBA U notpebeHus, paccMoTpeHue
KOHCAJITHHT SBOJIIOIMM  TEXHOJIOTUH, TocTpoeHne dSPPeKkTUBHOM
Om3HEC-MOJeNH, pacyeT JOTUCTHKHY;
. J J
4 N . ., o N
noctpoeHue 3(pPeKTUBHON MapKETHHIOBOM CTPATETHU U
MapKeTHHIOBBIil CHUCTEMBl MAapKEeTWHTa KaK TEXHOJIOTUH YIpPaBICHUS
PBIHOYHBIM MTOBEJICHHEM MOTCHIIMAIBHBIX M aKTyaJIbHBIX
KOHCAJITHHI u
MOKymartese, pa3paboTka TmporpaMma MapKeTHHTa
KOMIIaHHUH;
. J J
( \ *pacnpeaenecHue GbyHKIHH, ITOJTHOMOYHH, \
OTBETCTBEHHOCTH, MaTepHalbHbIX CTHMYJIOB,
Mocrpoenue 3pPeKTHBHOI MOCTPOCHHUE CHCTEMBI OU3HEC-TIPOIIECCCOB, ONTUMAIIEHON
CHCTEMBI nH(pOpMaLMOHHOTO oOMeHa "
CHCTEMBI YIIDaBJICHHA JIOKYMEHTO000pOTAa, BHEJPEHUE CHCTEMBI
MIPOTHO3UPOBAHNA, TUTAHUPOBAHHS u aHam3a
\ ) JIeITEIIbHOCTH, Y,
*[loctpoeHre W pa3BUTHE KOPIOPATUBHON KYJIbTYPhI
. (xoH(UTYpHpOBaHUE CHCTEMBbI HeMaTepPHAITLHBIX
Kajposblii KoHCAITHHT CTHMYJIOB, IIPUBHECEHHE CMBICIa B KOJUICKTUBHYIO
JEeSTETbHOCTh COTPYIHUKOB KOMITAHUH).
J

Pl/lcyHOK 3 - Buabl YupaBJ/IeHUY€CKOIo KOHCAJTHHIA 110 pelIaeMbIM 3aJavdaM.

Takum  oOpa3om, JajibHeilIee  pa3BUTHE TEXHOJIOT Ui, YITyYLICHHS MHBECTULMOHHON
YIIPaBICHYECKOTO KOHCYIbTUpOBaHUs B Poccuu B NPUBJICKATEIEHOCTH  CBS3aHO € YCHICHHUEM
HelsX ~ MOBBIIICHHSA  Y(P(EKTUBHOCTH  CHCTEM OCO3HAHUS 3HAYMMOCTH YIIPaBICHYECKOTO
YIPaBJICHUS PA3INYHBIMH OW3HEC-OPraHU3aLIAMH, KOHCYJIbTHPOBaHHS COBPEMEHHBIMH
pUMEHEHHS COBPEMEHHBIX YIIPaBICHYECKHX PYKOBOJHTEISIMH, POCTOM €TI0 BOCTPEOOBaHHOCTH.
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Introduction section was closed from December 2, 1995 till June

Uncertainty abounds in today’s economy. 26, 2004 - until new bypass tunnels were built and
Every organization is, to some extent, in the commissioned. Thus, insufficient information of the
business of risk management, no matter what its soil profile of that site increased the project
products or services [2]. Engineering surveys are no duration by nine years.
exception. There are universal risk management The key issue here is the following: to which
advices [1]. But they are general in nature and extent the exploration degree of site geological
require significant adaptation to each specific structure can influence the duration and cost of
situation. planned construction works based on data obtained

In most cases engineering surveys and in the course of engineering surveys [3]? The
geophysics are thought of only when settlement of evaluation of geophysical surveys' influence on the
fill takes pace at the site or piles start ether sinking total cost and duration of an investment and
or getting stuck not reaching their target depth [10] construction project will result in a decision on the
(Fig. 1). So what will be the duration of an viability of such surveys.
investment and construction project if risks When solving the issue of the viability of
determined by the geological environment start engineering surveys, particularly geophysical
unfolding? Perhaps the most striking evidence of surveys, the problem of evaluating their cost
such a situation is the washout in the St. Petersburg effectiveness ratio arises [8]. The absence of any
Metro between Lesnaya and Ploschad Muzhestva correct method of performing such evaluation is
stations. The accident in that section was caused by one of the constraints for further development of
a soil flow damaging the tunnel constructions. Due geophysical surveys in the investment and
to a critical subsidence, the main line tunnels had to construction practice.

be closed and flooded. Passenger service in this
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Figure 1 - The pile stucks not reaching target depth.

Study Process

The study was aimed at evaluating the cost
effectiveness of engineering works. The risk
approach was suggested as a methodological basis
for a correct evaluation [5, 6]. The idea was to
compare the periods of construction project
duration involving and not involving geophysical
methods under the impact of risks typical of
engineering surveys.

The suggested approach involves using
engineering surveys in an investment and
construction project as measures of handling the
risks of such project, that enabling companies to
use standardized methods of quantitative risk
analysis [4].

The RiskyProject Professional 5.0 software
[9], based on logical-and-probabilistic modeling
employing the Monte Carlo method [7], was used
as an instrument for risk calculations.

The cost effectiveness of using geophysical
surveys can be calculated the following way:

_ (T2 _Tl)'Pc/c

By = g M

where:
- D,y is the cost effectiveness of using
geophysical surveys;

- T, is the project duration using geophysical
methods;

- T, is the project duration without using
geophysical methods;

- P/ is the daily average cost of the project;

- Py is the cost of geophysical surveys.

This calculus is an adequate portrayal of real
cost effectiveness of geophysical surveys.

The problem of using Formula (1) is that it is
necessary to have statistically significant
evaluations of Tyand T, as well as P,/ to make such
a calculation. Under the absence of high-quality
competition, the participants of the investment and
construction market are not interested in any
collection and publication of statistically reliable
data concerning construction failures connected
with cost overrun and disruption of commissioning
deadlines. Taking that into account, the authors had
to use the expert evaluation method for risk
identification and evaluation. The key idea here is
to compare the weaknesses of tunneling and drilling
works to the strengths of geophysical surveys. As
the risks the relative weaknesses of tunneling and
drilling works are chosen that can be compensated
due to the use of the relative strengths of
geophysical surveys (see Table 1).
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Table 1

Measuring project risks due to the use (increase of the extent) of geophysical surveys in the total amount of

engineering surveys
Probability of risk Risk
. Weaknesses occurrence .
Risks . Strengths of impact on
of engineering surveys of tunneling and geophysical surveys Before After project
drilling works risk risk .
. . duration
reduction | reduction
1 | Cost overrun Relatively high cost | Relatively low cost 30% 15% 30%
Overrun project . High speed of
2 | deadlines (technical | 182 labor |\ iaining  results. | 30% 15% 30%
coefficient S
aspect) Mobility
doe:;edrl?rllr::s profeet Need of approvals Nondestructive
3 L app remote sensing 20% 10% 30%
(organizational and permits
survey
aspect)
. resumption
Insufficient Individual character Bulk' index. of roqks o o of works
4. . Continuous tracking 20% 10%
information of surveys under the
of borders .
project
Absence of | Bulky equipment. ggﬁ?;cut’u;?sépmem'
5 | opportunity to | Unacceptable harm . 20% 10% 30%
. remote sensing
conduct surveys to the environment
survey
Possible errors in
Absence of the | the documentation. | Comprehensive
6 | opportunity to | Impossibility of | approach. Monitoring 20% 10% 30%
control results repeated opportunity.
measurements

Each of the weaknesses is accompanied by a
certain risk typical of the survey stage. Some risks
have a general (global, according to the Intaver
Institute  terminology)  character, e.g. the
"insufficient information" risk that exercises the
greatest influence on the design stage. The "absence
of the opportunity to control results" risk is also a
global one since it can result in design
documentation errors and influence the construction
stage progress.

To perform quantitative calculations, the
abovementioned risks were "applied" to a model
project consisting of three stages: surveys - design -
construction. The following values were adopted:
the surveys stage duration - 4 days (minimum), 5
days (average) and 6 days (maximum) - depending
on the risk occurrence probability and their
treatment efficiency. The duration of the design and
construction stages is 3 and 7 days respectively.
The list of risks exercising influence on the model
project are given in Table 1.

Risk occurrence probability and the extent of
their influence on the model project were evaluated
by experts.

The fact and power of influence of using
geophysical surveys on the project in general were
measured by comparison of the project duration
without using geophysical methods to the project
duration with using geophysical methods.

Results

The RiskyProject Professional package
enabled the authors to make two independent
calculi of the periods of the model project duration
in general, with and without using geophysical
methods. The calculation results are given in Table
2.

The data given in Table 2 shows that the
probable model project duration with using
geophysical methods can be increased by 1.23 days
under the total project duration of 18 days, that
making up about 7%. By knowing the daily average
cost of such a project and the cost of geophysical
surveys, one can use Formula (1) to calculate the
cost effectiveness of using geophysical methods.
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Table 2
Comparison of the periods of probable project duration
Duration, [days]
Name Without using With using geophysical A
geophysical method method
Model project 19.52 18.29 1.23

Conclusion

The risk approach was suggested and used as
an instrument of evaluating the cost effectiveness of
geophysical surveys. The idea is to identify the risk
list of an investment and construction project whose
impact can be reduced by using geophysical
methods, to evaluate the probability and extent of
such impact for the variant with and without using
geophysical methods as well as to make probability
calculation of the project duration for each of the
variants suggested. The geophysical methods in this
case are considered along with the engineering
methods instead of being compared to them. By
comparison of the results obtained, conclusions of
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PROFITABILITY OF TECHNICAL ANALYSIS INDICATORS TO EARN
ABNORMAL RETURNS IN INTERNATIONAL EXCHANGE MARKETS

Abstract: Technical analysis is one of the most interesting and challenging topics in recent financial science.
In addition, one of the most common methods that investors use, to make investment decisions, is technical analysis
strategy that uses price background knowledge and related data to forecast future prices. This study evaluates the
profitability of technical analysis indicators in obtaining abnormal returns using STO, RSI, MFI, CCI, SMA
indicators. Therefore, trading signal returns done by these five has been evaluated. Sample prices data Include
copper, palladium, oil, gold, silver, wheat, sugar and dollar index “between beginning of 2008 to the end of
2013”’by referring to transaction costs. For the statistical Calculation, we use SPSS software. The results revealed
the positive returns according to technical analysis and indicator returns of technical analysis is significantly more
than London Interbank Offered Rate. According to the results, STO, RSI, CCI, SMA, MFI have, in sequence, more
returns and all their returns were more than London Interbank Offered Rate.
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Introduction Literature

When the investors decided to invest in the The technical analysis origins back to Charles
capital markets, need to know all the variables that Dow research in early twentieth on industrials Dow
effect their investments and whether this investment Jones Averages index. His research on the market
is profitable or not. During last year’s investors use caused him realize that market trends and
“buy and hold strategy” based on fundamental speculations do not simply follow financial
analysis to analyze the investments. Technical statements and information and there are some other
analysis uses the past prices and related statistics to factors that affect the market. Those researches made
forecast investments. Technical analysis in compare a great development on the market price forecast
to fundamental analysis has some Advantages and methods. Dow Theory emerged from a collection of
Disadvantages. One of these advantages is finding his articles in Wall-street journals “from (1851) to
the best trading prices that are not possible to find (1902)”. The Dow Theory on stock price movement
that with buy and hold strategy. Finding these trading is a form of technical analysis that includes some
prices help the investors that trade timely and aspects of sector rotation and mainly focuses on
consecutively in the markets by increasing and market trends. Dow Theory basis conclude that the
decreasing the price speculation, therefore within a fact prices are affected by all the information and
specific interval can earn abnormal returns in events in the markets. All the available knowledge to
compare to buy and hold strategy or others trading market participants, including investors or fund
strategy. The available findings indicate some of the managers affects the price. Early studies that assess
trades based on technical analysis strategy that have the effectiveness of technical analysis considered
an abnormal return, which is not justified by the very simple rules called filter rules. These rules
financial statements and fundamental analysis. involve buying a security, if it has been increased by

x% on the last period or selling it, if its price has
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been decreased by x% on the last period. These
techniques remain however very simplistic, more
elaborate rules are provided by technical analysis.
Some critics see technical analysis as a form of black
magic. In fact, technical analysis has only recently
begun to enjoy some mainstream credibility. While
most analysts on Wall Street focus on the
fundamental side, just about any major brokerage
now employs technical analysts as well. Much of the
criticism of technical analysis has its roots in
academic theory - specifically the efficient market
hypothesis (EMH). This theory says that the market's
price is always the correct one - any past trading
information is already reflected in the price of the
stock and, therefore, any analysis to find undervalued
securities is useless. This is one of the reasons why
academics have looked at these techniques with
contempt. Several other facts have contributed to this
situation. The main reason is that technical analysis
violates one of the basic principles of financial
theory: the efficient market hypothesis, which claims
that it is impossible to predict future prices from the
observation of past prices. Another reason is that a
major part of these techniques cannot be tested as
they are purely graphical and they do not have
precise rules.

Isakov and Hollistein (1998) report abnormal
returns using technical trading rules in the Swiss
stock market. Though transaction costs eliminate
most of the technical trading profits, they suggested
conditions where large investors may profit from
moving average trading rules.

Manzur and Chew (2002) test the performance
of the moving average method and the Relative
Strength Index (RSI), a common counter-trend
indicator, on the Singapore STII from 1974 through
1994. They conclude that technical indicators can
play a useful role in the timing of stock market entry
and exits. They observe that the single moving
average produces the best results, followed by the
dual moving average and the RSI. They note that
technical analysis give returns more attractive to the
trading members of the stock exchange since
transaction costs may tend substantially lower the
gains.

Fama (1960) developed this concept into three
forms of market efficiency, or the market responds to
given information set. Empirical research of weak-
form efficiency of the market categorized as the tests
of trading strategies using historical data. These
statistical tests examine the correlations between
historical prices changes and run testing. Ben R
Marshall and Jared M. Cahan (2006) evaluated the
profitability of CRISMA technical trading system.
They collect information of companies on CRSP
database in the period of Januaryl, 1976 to
December31, 2003 including 200 days of past
closing prices and 20 days of past volume. They
examine both long and short CRISMA filter rules in

this study and found that even the system generates
some profit but not consistently.

Sharif and soltanzali (2007) in a research about
profitability of technical analysis indicators evaluated
the Moving Average Strategy on the Tehran stock
exchange markets “between (1992) to (2004)”. These
statistical tests examine that Moving Average
Strategy is profitable, and simulation of this method
can forecast the future prices.

Research Hypothesis

1. Technical analysis indicators can show the
profitable trading prices.

2. Technical analysis indicators
correlations in return to show trading signals.

3. Returns of trading based on technical
analysis strategy are more than London Interbank
Offered Rate.

have

Data

Statistical data of this research Collect from
LME and World Bank. data include 10560 daily
prices of copper, palladium, oil, gold, silver, wheat,
sugar and dollar index “between beginning of 2008
to the end of 2013”After the modification and
calculation based on data filters, we obtain 2840
daily returns .

Methods

1. T-Test: It can use to determine if two
sets of data are significantly different from each
other, and is most commonly applied when the
test  statistic  would  follow  anormal
distribution if the value of a scaling term in the
test statistic known.

2. Correlation: familiar examples of
dependent phenomena include the correlation
between the physical statures of parents and
their offspring, and the correlation between
the demand for a product and its price.
Correlations are useful because they can
indicate a predictive relationship that can exploit
in practice.

3. Analysis of Variance : ANOVA is a
collection of statistical models used to analyze
the differences between group means and their
associated procedures (such as '"variation"
among and between groups)

Variables

Stochastic Oscillator (STO)

Developed by George C. Lane in the late 1950s,
the Stochastic Oscillator is a momentum indicator
that shows the location of the close relative to the
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high-low range over a set number of periods.
According to an interview with Lane, the Stochastic
Oscillator “doesn't follow price, it doesn't follow
volume or anything like that. It follows the speed or
the momentum of price. As a rule, the momentum
changes direction before price.” As such, bullish and
bearish divergences in the Stochastic Oscillator can
be used to foreshadow reversals. This was the first,
and most important, signal that Lane identified. Lane
also used this oscillator to identify bull and bear set-
ups to anticipate a future reversal. Because the
Stochastic Oscillator is range bound, is also useful
for identifying overbought and oversold levels. The
Stochastic Oscillator measures the level of the close
relative to the high-low range over a given period of
time. Assume that the highest high equals 110, the
lowest low equals 100 and the close equals 108. The
high-low range is 10, which is the denominator in the
%K formula. The close less the lowest low equals 8,
which is the numerator. 8 divided by 10 equals .80 or
80%. Multiply this number by 100 to find %K %K
would equal 30 if the close were at 103 (.30 x 100).
The Stochastic Oscillator is above 50 when the close
is in the upper half of the range and below 50 when
the close is in the lower half. Low readings (below
20) indicate that price is near its low for the given
time period. High readings (above 80) indicate that
price is near its high for the given time period. The
IBM example above shows three 14-day ranges
(yellow areas) with the closing price at the end of the
period (red dotted) line. The Stochastic Oscillator
equals 91 when the close was at the top of the range.
The Stochastic Oscillator equals 15 when the close
was near the bottom of the range. The close equals
57 when the close was in the middle of the range.

Relative Strength Index (RSI)

The Relative Strength Index (RSI) is a
momentum oscillator that measures the speed and
change of price movements. RSI oscillates between 0
and 100. Traditionally, and according to Wilder, RSI
considered overbought when above 70 and oversold
when below 30. Signals can also be generate by
looking for divergences, failure swings and
centerline crossovers. RSI can also use to identify the
general trend. RSI considered overbought when
above 70 and oversold when below 30. These
traditional levels can also adjust to fit the security or
analytical requirements. Rising overbought to 80 or
lowering oversold to 20 will reduce the number of
overbought/oversold readings. Short-term traders
sometimes use 2-period RSI to look for overbought
readings above 80 and oversold readings below 20.

Money Flow Index (MFI)

The Money Flow Index (MFI) is an oscillator
that uses both price and volume to measure buying
and selling pressure. Created by Gene Quong and

Avrum Soudack, MFI is also known as volume-
weighted RSI. MFT starts with the typical price for
each period. Money flow is positive when the typical
price rises (buying pressure) and negative when the
typical price declines (selling pressure). Typically,
MFI above 80 is considered overbought and MFI
below 20 is considered oversold. Strong trends can
present a problem for these classic overbought and
oversold levels. MFI can become overbought (>80)
and prices can simply continue higher when the
uptrend is strong. Conversely, MFI can become
oversold (<20) and prices can simply continue lower
when the downtrend is strong. Quong and Soudack
recommended expanding these extremes further
qualify signals. A move above 90 is truly overbought
and a move below 10 is truly oversold. Moves above
90 and below 10 are rare occurrences that suggest a
price move is unsustainable.

Simple Moving Average (SMA)

A simple moving average is formed by
computing the average price of a security over a
specific number of periods. Most moving averages
are based on closing prices. A 5-day simple moving
average is the five-day sum of closing prices divided
by five. As its name implies, a moving average is an
average that moves. Old data is dropped as new data
comes available. This causes the average to move
along the time scale. Below is an example of a 5-day
moving average evolving over three days. The first
day of the moving average simply covers the last five
days. The second day of the moving average drops
the first data point (11) and adds the new data point
(16). The third day of the moving average continues
by dropping the first data point (12) and adding the
new data point (17). In the example above, prices
gradually increase from 11 to 17 over a total of seven
days. Notice that the moving average also rises from
13 to 15 over a three-day calculation period. Also,
notice that each moving average value is just below
the last price.

Commodity Channel Index (CCI)

Developed by Donald Lambert and featured
in Commodities magazine in 1980, the Commodity
Channel Index (CCI) is a versatile indicator that can
use to identify a new trend or warn of extreme
conditions. Lambert originally developed CCI to
identify cyclical turns in commodities, but the
indicator can successfully applied to indices, ETFs,
stocks and other securities. In general, CCI measures
the current price level relative to average price level
over a given period. CCI is relatively high when
prices are far above their average. CCI is relatively
low when prices are far below their average. In this
manner, CCI can use to identify overbought and
oversold levels. As noted above, the majority of CCI
movement occurs between -100 and +100. A move
that exceeds this range shows unusual strength or

ISPC European Science and Technology,
Southampton, United Kingdom

22



Impact Factor ISRA (India) = 1.344
Impact Factor ISI (Dubai, UAE) = 0.307

based on International Citation Report (ICR)

Impact Factor JIF =1.500
Impact Factor GIF (Australia) = 0.356
Impact Factor SIS (USA) =0.438

weakness that can foreshadow an extended move.
Think of these levels as bullish or bearish filters.
Technically, CCI favors the bulls when positive and
the bears when negative. However, using a simple
zero line crossovers can result in many whipsaws.
Although entry points will lag more, requiring a
move above +100 for a bullish signal and a move
below -100 for a bearish signal reduces whipsaws.

Lambert set the constant at .015 to ensure that
approximately 70 to 80 percent of CCI values would
fall between -100 and +100. This percentage also
depends on the look-back period. A shorter CCI (10
periods) will be more volatile with a smaller
percentage of values between +100 and -100.
Conversely, a longer CCI (40 periods) will have a
higher percentage of values between +100 and -100.

London Interbank Offered Rate (LIBOR)

The London Interbank Offered Rate is the
average interest rate estimated by leading banks in
London that the average leading bank would be
charged if borrowing from other banks. Libor rates
are calculated for 10 currencies and 15 borrowing
periods ranging from overnight to one year and are
published daily at 11:30 am (London time) by
Thomson Reuters. Many financial institutions,
mortgage lenders and credit card agencies set their
own rates relative to it. At least $350 trillion in
derivatives and other financial products are tied to
the Libor. It is the primary benchmark, along with

the Euribor, for short-term interest rates around the
world.

Abnormal Return

A term used to describe the returns generated by
a given security or portfolio over a period of time
that is different from the London Interbank Offered
Rate. London Interbank Offered is kind of short-term
interest rates around the world that is the
theoretical rate of return of an investment with no
risk of financial loss. In capital market, abnormal
returns are the differences between a single stock or
portfolio's performance and the expected return over
a set period, Usually a London Interbank Offered
Rate. For example if a stock increased by 10%, but
the London Interbank Offered Rate only increased by
6% and the stock has a beta of 1, then the abnormal
return was 4% (10% - 6% = 4%).

Equations

Stochastic Oscillator

1. %K = (Current Close - Lowest
Low)/(Highest High - Lowest Low) * 100

2. %D = 3-day SMA of %K

3. Lowest Low = lowest low for the look-
back period

4. Highest High = highest high for the look-
back period

5. %K is multiplied by 100 to move the
decimal point two places

Relative Strength Index

100
1. RSI=100-
1+RS
> RS— Average Gain

Average Loss

[(previous Average Gain) x 13 + current Gain:l

3. Average Gain =

14

[(previous Average Loss) x 13 + current Loss]

4.  Average Loss =

Money Flow Index

1.  Typical Price =
Close)/3

2.  Raw Money Flow = Typical Price x
Volume

3. Positive Money Flow = Sum of
positive Raw Money Flow over 14 periods.

4.  Negative Money Flow = Sum of
negative Raw Money Flow over 14 periods.

(High + Low —+

14

5. Money Flow Ratio = (Positive Money
Flow)/(Negative Money Flow)

6.  Money Flow Index = 100 - 100/(1 +
Money Flow Ratio)

Simple Moving Average

1. Daily
11,12,13,14,15,16,17

Closing Prices:
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sample in

2. First day of 5-day SMA: (11 + 12 + 13 +

14+15)/5=13

3. Second day of 5-day SMA: (12 + 13 + 14

+15+16)/5=14

4. Third day of 5-day SMA: (13 + 14+ 15+

16+17)/5=15

Commodity Channel Index

1. CCI = (Typical Price - 20-period

SMA of TP) / (.015x Mean Deviation)

2. Typical Price (TP) = (High + Low +

Close)/3

3. Constant = .015

Abnormal Return

1.  Abnormal return = Actual return —
Expected return

Results of First Hypothesis: Technical
analysis indicators can show the profitable

trading prices.

1. STO with a mean of (0.061)

2. RSI with a mean of (0.055)

3. CCI with a mean of (0.052)

4. MACD with a mean of (0.048)
5. MFI with a mean of (0.046)

The results provided strong support for the

technical strategies. The returns obtained from these
strategies were not consistent with four popular null
models. Consistently, buy signals generated higher
returns than sell signals, and further, the returns
following buy signals were less volatile than returns
following sell signals. According to confidence level,
percentage 95 all the technical analysis indicators
used in this research can find profitable trading
prices and all the returns are more than zero.

Results of second Hypothesis: Technical

analysis indicators have correlation to show
trading signals.

According to the results obtained from the
this research (Pearson parametric
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correlation test): None of the technical analysis
indicators has significant positive or negative
correlation with each other in their returns.

Results of Third Hypothesis: Returns of
trading based on technical analysis strategy is
more than London Interbank Offered Rate.

We have to compare the returns for all the filters
of each indicator and the returns of “London
Interbank Offered Rate”. The filter that generates the
maximum return among all is calling the optimal
filter for that stock. The summary of the results for
this sub-period is describing that According to the
results of the ANOVA Multiple Comparison in row:
STO with a mean of (0.061), RSI with a mean of
(0.055), CCI with mean of (0.052), MACD with a
mean of (0.048), and MFI with a mean of (0.046).
Each one generates an abnormal return greater than
the London Interbank Offered Rate with a mean of
0.004.

CONCLUSION

Profitability of technical analysis strategy is one
of the serious subjects between the capital market
investors. We can conclude that it is indeed
profitable to make trading decisions based on
technical indicators such as the moving average,
even in the presence of transaction costs. It is even
more profitable for the trading members (who
effectively do not pay any commission) and large
investors (who are charge very low commission). In
the other part of the picture, technical trading
strategies in early studies (1960-1987) were indicate
to be profitable in foreign exchange markets and
futures markets, but not in stock markets. Modern
studies (1988-2004) indicated that technical trading
strategies consistently generated economic profits in
a variety of speculative markets at least until the
early 1990s. Among 99 modern studies, 57 studies
found positive results regarding technical trading
strategies, 22 studies obtained negative results, and
20 studies indicated mixed results. However, most of
these empirical studies were subject to various
problems in their testing procedures, e.g. data
snooping, ex post selection of trading rules or search
technologies, and difficulties in estimation of risk
and transaction costs.
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Table 1
Descriptive Statistics
Descriptive Statistics
N Range Minimum | Maximum Sum Mean
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error
SMA 551 .860 =311 .549 26.902 .04882 .004722
MFI 456 1.165 -311 .854 21.105 .04628 .005739
RSI 671 1.225 -428 797 37.351 .05566 .004558
STO 543 1.313 -.455 .881 44.687 06111 .005548
LIBOR 631 .000 .004 .004 2.524 .00400 .000000
CCI 846 1.529 -.334 1.195 44.578 .05269 .004186
Table 2
Analysis of Variance
Descriptive Statistics
Std. Deviation Variance Skewness Kurtosis
Statistic Statistic Statistic Std. Error Statistic Std. Error
SMA .110830 .012 1.145 .104 3.830 .208
MFI 122546 .015 1.731 114 7.665 228
RSI .118067 .014 1.433 .094 6.166 .188
STO .130067 .011 1.133 .096 4.166 .088
CCI 121751 .015 2.003 .084 12.310 .168
LIBOR .000000 .000
Table 3
T-Test
95% Confidence Interval for Mean
N Mean Std. Deviation Std. Error Lower Bound Upper Bound
SMA 551 .0488 .11083 .00472 .0395 .0581
MFI 456 .0463 12255 .00574 .0350 .0576
RSI 671 .0557 .11807 .00456 .0467 .0646
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CCI 846 .0527 12175 .00419 .0445 .0609
STO 543 .0611 .130067 .00554 .0485 .0599
LIBOR 631 .0040 .00000 .00000 .0040 .0040
Total 3155 .0420 10775 .00192 .0382 .0457
Table 4
Pearson Correlation
Correlations
STO SMA MFI RSI CCI LIBOR
Pearson Correlation -.014 1 .078 -.016 .034 2
SMA Sig. (2-tailed) .081 . .097 .699 423 .
N 551 551 456 551 551 551
Pearson Correlation -.028 .078 1 -.034 -.027 2
MFI Sig. (2-tailed) .0441 .097 470 .559 .
N 456 456 456 456 456 456
Pearson Correlation .019 -.016 -.034 1 -.012 2
RSI Sig. (2-tailed) .651 .699 470 .763 .
N 671 551 456 671 671 631
Pearson Correlation 1 -.014 -.028 .019 -.031
STO Sig. (2-tailed) . .081 .0441 .651 .553 2
N 543 551 456 671 543 .
Pearson Correlation -.031 .034 -.027 -.012 1 2
CCI Sig. (2-tailed) .553 423 .559 763 . .
N 543 551 456 671 846 631
Pearson Correlation 2 2 2 2 2 2
LIBOR Sig. (2-tailed) . . . . .
N 631 551 456 631 631 631
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The professional ability, propensity and
endowment of person were in the central attention of
society and appreciated to a large extent during many
centuries, as these psychological properties are
essential factors which can lead a person to his
successful professional activity.

Not everyone can estimate his or her potential
possibility objectively and find suiting direct by
means of professional activity without psychological
help. That is why a lot of adult people in the society
are occupied with the work where they can’t realize
their ability and propensity. This state is the main
reason people’s not to be satisfied with the work, as
in the result, they can’t achieve any success in their
activity. So one of the important tasks of
psychologists is the defining the potential
professional ability, propensity and providing
development of these properties.

Unfortunately, the problem of ability,
propensity and endowment is not studied fully and
completely yet. A method that can diagnose validly
any ability and propensity which human may have
does not exist yet [1, C.11]. In order to analyze
possibility of psychological tests on ability and
propensity we have provided research study on
teenagers of lyceum in Tashkent city. We chose very
popular method of ability study as “A map of
interests” developed by Golomshtok E.A. [2]. There
were 115 participants in our experiment. Further, we
analyzed correlation link between received data by
using computer program CSS. The correlative

connection between exact sciences (Physics,
Chemistry, Mathematics, Radio engineering and
natural sciences (Medicine, Biology) is shown in the
Table 1.

In the correlation table corresponding factors
showed, that between physics and chemistry,
mathematics, an electro-radio engineering there was
a close connection, but here the physics had no
connection with natural sciences. Indexes of three
subjects compose the exact sciences, such as physics,
mathematics and radio engineering did not have
statistical connection with subjects of natural
sciences. It means, activity in these areas did not
demand similar cogitative operations (the analysis-
synthesis, generalization). The person with high
propensity to the analysis-synthesis is considered as
inclined to all exact sciences. And also, nonexistent
connection of indicators of medicine and biology
with the exact sciences on “A map of interests” leads
to the conclusion that abilities in these directions do
not cross. The interest to a chemistry occupied
special place in this area. Chemistry indicators had
strong statistical connection almost with all studied
sciences, excluding mathematics. It means, that
interest to chemistry was described as the perfect
sphere including abilities both to the exact sciences,
and to natural sciences in teenager’s representation.
In this connection, we consider, that ability to each
exact subject should be studied in detailed aspect
where the main accent is given to professiogram and
psychogram.
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Table 1
Correlative connection of interests to exact and natural sciences.
1 2 3 4 5 6 7

422 | 650 | 574 | 884 174 -007 099 1 Physics

178 | 288 | 625 617 383 566 2 Chemistry

433 | 772 | -021 -105 -068 3 Mathematics
728 096 -186 | -041 4 Radio engineering
286 034 187 5 Sum of exact sciences

602 907 6 Biology

882 7 Medicine

8 Sum of natural sciences

From this point of view, for example, for the
expert in chemistry science it is demanded the
following abilities: high level of concentration and
stability of attention; ability to analyze and
systematize an information of considerable quantity;
ability to be engaged long time laborious work; a
high noise stability; ability to perceive and
distinguish a wide spectrum of colours and shades;
good memory on symbols and signs; a fine manual
motility; good sense of smell [3, p. 411]. And the
mathematics, in turn, demands the following
abilities, such as mathematical abilities; analytical
abilities; logic thinking; a high level of development
of concentration and stability of attention (ability to
concentrate and long time to keep attention to a
certain object or to a certain kind of activity); good
development of short-term memory; memory on
numbers and symbols; spatial imagination [3, p.180].

Apparently, despite the fact that correlation
connection between chemistry and mathematics was
not great, nevertheless they have general

professionally important abilities as high level of
concentration and stability of attention, memory on
numbers and symbols. Now we will look at abilities
concerning biology where a high level of
development of visual perception of colour; good
development of concentration of attention (ability
long time to concentrate on one object; a subject, not
distracting on others); creative thinking; rich
imagination; ability to notice minor alterations in
surrounding conditions; development of a figurative
visual memory; ability to make the important
decisions quickly; analytical abilities are listed [3,

p.69]. Comparing them with abilities to chemistry, it
is easy to point, that good development of
concentration of attention is unique general ability to
both chemistry and biology sciences, in spite of we
fixed essential correlative connection between these
sciences in the Table 1. These positions say that
abilities and propensity must be studied even more
deeply where psychophysiological and hereditary
tendencies of development of these abilities are taken
into account.

As it is known, the heredity side of
psychological properties of the person was studied
with the help of twins methods during many years.
But also there is a method of dermatoglyphics [4], by
using it we investigated the hereditary factors of
many psychological traits of a person [5, 6, 7, 8].
Utilizing the dermatoglyphics method and «Heredity
regularity of psychological properties» [9] give us a
huge possibility to investigate the hereditary sides of
ability and propensity.

Summing up it is possible to tell, that abilities
to exact sciences, especially to similar sciences, has a
close connection among themselves. But the science
chemistry in teenagers was represented similar both
to exact, and to natural sciences. These data
confirms, that the question of abilities and
propensities in a psychological sciences are still not
studied sufficiently. Abilities should be studied by
means of hereditary indicators of the person, because
they have the hereditary characteristics. By using a
method of dermatoglyphics it is possible to study a
natural origin of abilities.
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Abstract: The article presents the results of modeling of stress and strain state of the stepped shaft under the
influence of torques. The dependences of the amplitude of stresses and amplitude directional acceleration of strain
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PACYET HAIIPSI)KEHHO-AE®OPMHUPOBAHHOI'O COCTOSAHUSA HATI'PYKEHHBIX
CTYHEHYATBIX BAJIOB B TPOI'PAMME ANSYS HARMONIC RESPONSE

Annomayusn: B cmamve npedcmaenensi pe3ynomamvl MOOCIUPOBAHUS HANPSIHCEHHO20 U 0e(hOPMUPOBAHHO2O
COCMOSIHUSL CIMYNEHYAMO20 8AA NPU OUCMEUU HA He20 MOMEHIMOS CUL. 3A8UCUMOCTIU AMAIUMYObI HANPSHCEHUL U
amMnaIumyObl HANPAGIeHHO20 YCKOpeHUus Oegopmayuu om 3a0aHHO20 OUANA30HA YACMOM, OEMOHCHPUPYIOM
NOJIHYIO KAPMUHY COCMOSIHUSL HAZPYHCEHHBIX NOGEPXHOCIEl BAA.

Knrouesvle cnosa: amniumyoa, 8ai, Hanpsajcenue, Yacmoma, Mamepual.

Banbl mpumeHAOTCS B TeX Cilydasx, KOria MpeeNIbHO NOMyCTHMBIM [2]. OnucaHue MeTOOUKH
HEOOXOANMO TIepeiaTh OMNPENEIICHHYIO BEIHMYHHY INPOBEACHUS  HUCCIEAOBaHUS C  IPUMEHEHUEM
BPAIIAIOIIETO MOMEHTa MOCPEICTBOM KOMIIBIOTEPHBIX TEXHOJIOTUH, MO3BOJIUT BBINOJIHATH
YCTAQHOBJICHHBIX Ha HHUX 3y0OuUaThIX KOJIEC, IIKHBOB, KOMIUIEKCHBIH pacuer HalpsUKEeHHO-
3BE3/I0YEK U JIPYTUX BpaIlAoIuXcs aeranei [1]. J1epOpMUPOBAHHOTO COCTOSIHUSI MaTepralia JAeTalu ¢

B mpouecce 9KCIIIyaTallH, BaJIbI pPa3NMUHBIME ~ TE€OMETPHYECKUMH  (GopMaMu U
BOCIIPHHMMAIOT ~ pa3iMyHble 10 BEJIWYUHE W JIMHEIHBIMU/ INaMETPAJIbHBIMH pa3MepaMu.
HampaBieHuio Harpy3ku. Hambomee wuacTo, Bauibl HccnenoBaHue BBIONHSIOCH B YETHIPE 3Tala ¢
MoJBepraroTcd M3rudy u kpydenuto. Ilpu stom B OIMCAHUEM BBIIIOJHAEMBIX ACHCTBUM.

MaTepuajie, U3 KOTOPOTO H3rOTOBIEHA JETallb, 1. AHanm3 feraim B COOTBETCTBHM C
BO3HUKAIOT Jc(QOpPMAIMM W  HANPSDKCHUS  OT padounm yeprexom [3].

HMPUIOKEHHON Harpy3KH. 910 HEraTUBHO Pacuer HarpspKeHHO-1e(hOPMUPOBAHHOTO
CKa3bIBaeTCs Ha HOpMaJIbHOU pabore COCTOSIHHSL TPOM3BOJWICA A MHOIOCTYIEHYaToi
TEXHOJIOTUYECKOTO OOOpYZOBaHMS W IPHUBOIUT K netanu «Bam». Bocemb cTyneHel Bajia BBINOJIHSIOT
CHIDKCHHUIO TOYHOCTH 00pabOTKH AeTaleH. (YHKIMM TOCaJOYHBIX, KPEHEXKHBIX M CBOOOIHBIX

JUis  ompeneneHuss TPOYHOCTH Bala IpH noBepxHoctei. O0mias JymHa Baja cocrasisier 230
JNEWCTBUM  HArpy30K, HEOOXOIMMO OIPEIEIHTh MM. /[lBe TmocasoyHble HOBEpXHOCTH  (TIOCie
MaKCHMallbHOE PAacuyeTHOE 3HAUCHUE HANpPSDKCHHE B pe3b0OBBIX MOBEPXHOCTEH) NpeRHAa3HAYECHBI LIS

Marepuaji€ acraid MW 3aTeéM CpaBHUTbL €TI0 C
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+0,015
YCTAHOBKH MOJIIUITHUKOB, uMeoT & 25kK6 (+0 002)

MM H JUIMHBI 18 MM u 24 MM, COOTBETCTBEHHO.
IToBepxHOCTH (CO IIMOHOYHBIMH TIa3aMH) IS

YCTaHOBKH H Kz)eHHCHI/Iﬂ 3y611aT1;1x KOJIEC Ha Bal
+0,028

+0,015) MM, JuinHy 27 MM 1 @ 30n6

nMerT O 26n6

+0,028 9 6
10,015 ) MM, JUTHHY 59 mm. [lns BeIxoza abpa3uBHOIO

WHCTPYMEHTa BO BpeMsi HUIM(OBAaHUS MOCAJOYHBIX
MOBEPXHOCTEH, TPEIyCMOTPEHbl  JIBE  KaHaBKH
muprHOH 3 MM, riyounoit 0,3 MM ¢ oOpa3oBaHueM
panuycHoii nosepxHoctu R1 mm. Kperenne neranu
B y3/e  TEXHOJOTMYeCKOIro obopynoBaHust
obecrieunBaercs pe3pbamu M22x1,5-89 Ha amune 18
MM 1 M24x1,5-89 na mmHe 19 mMm. Ha pespbax
BHITONHAIOTCS 1Be (acku 2x45°. CBoOOIHBIMEI
pa3MepaMy Balla SBISIOTCS HanOomiplme @ 35 MM H
@ 40 MM, uMerolMe IUIaBHBIM mepexon (ackoit
5%35°. Ha Bamy BBIIOJHEHBl [JIBa 3aKPBITHIX
IIMTIOHOYHBIX Ta3a pasMepamu 8xX5x10 MM u 8x4x22
MM (pazuyc 3aKpyrJIeHus Ima3za, oOpasyromuiics OT
(pe3bl 4 MM, BHyTpEeHHHE 3aKpYIJICHUS — He Ooliee
0,4 mm). Macca aeranmm — 1,25 kr, oobem — 159,64
oM.

2. IlocTpoeHue 00BEMHOI TBepIOTEJIbLHOIM
MO/IeJIH eTaJ i B IPOrpaMMHoOii cpese Ansys [4].

Bo3MmoxxHO co3faHue TpeXMEpHOH MoJenu B
CAD-cucremax «iIerkoro» Kkjacca (Hampumep,

Kommac) ¢ mocnenyromuMm coxpaHeHueM (aiina B
¢dopmate IGES [5] u umnoprom B cucteMy Ansys.

3. ITocTaHoBKa 3a/1a4M (3a/1aHUE HAYAIBHBIX
YCJIOBHii MMUTAIIMOHHOTO MO/IEJIMPOBAHMSA).

Pemienne BhImonHsIOCH B Momyie Harmonic
Response [6] B crmemyromell mociiegoBaTeTbHOCTH
[7]:

a) Ilpunstne wmarepuana nperamm (Material
Data) — KOHCTPYKI[HOHHASI CTajb CO CIIEAYIOLMMHU
(HU3MKO-MEXaHUYECKUMH CBOWCTBAMH: TUIOTHOCTDh —
7850 kr/m*; koaddument Ilyaccona — 0,3; npenen
Texyuectd — 2,5 % 108 Ila; npenen npouHocty — 4,6
x 108 ITa; Mmomyns ynpyroctu — 2 x 10! ITa.

0) PazOucHme TBEpIOTEIEHOW MOJENN ICTATH
(Mesh) mwa 93762 y3ma (62431 oamemeHTt) I
BBIMOJHEHUSI ~ BBICOKOW  TOYHOCTH  pacueTa.
KomiieHTpaIust 31IeMEHTOB Mpe/icTaBlieHa Ha puc. 1.

B) IIpumoxenme narpy3ok (Loads) — nBa
MoMeHTa cwi, BenmmauHor 120 H x M u 150 H x M,
HaNpaBlICHHBIX B  OJHOM  HAMpaBICHUH U
JNEHCTBYIOIIMX ~ HAa  JMaMerpax  JeTald  CO
IITOHOYHBIMH Ta3aMH (puc. 2). Oukcarus Banxa — 3a
Hapy >KHbIE AUAMETPbI IO MOAIIHITHUKH.

r) 3amaHue mnapamerpoB aHaimuza (Analysis
Settings): wactoTHblii jgmanazon 0 — 50 I'm,
unTepBanbl pemenns — 10 (5, 10, 15, 20, 25, 30, 35,
40, 45, 50), pemieHue 3aa4l — METO/]] HAJIOKCHUS.

0,000

= UEJm () L
0060

[

PucyHok 2 — IIpuiio:keHue (HanpaBjieHne) MOMEHTOB cHJI Ha cTyneHd Bajia: A— 120 Hx m; B— 150 H x m
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0,075906
0,039298
0,0026889 Min

0,000 0,040 0,080 (m)
" |

0,020 0,060 z

Pucynok 3 — Ilostnas nedopmanms Basna Ha yactore 50 I'n u ¢pasosom yrie S°. Ennnuna udmepenus m

0,041917
-0,24777 Min

0,000 0,040 1,080 {m)
[ Iaaa— ESSS—0
0,020 0,060 Z
PucyHnox 4 — MakcumalibHOe IVIABHOE HANIPsKeHUe BaJjia Ha yactore S0 I'n u dazoBom yriue 5°.
Ennnuua nzmepenns Ila

1,3664e-12
7.8246¢-14 Min

0,000 0,045 0,090 (m)
I 020 a0

nna2 0,068 Zz

PucyHok 5 — JxBuBajieHTHas1 ynpyras gedopmanust Baja Ha yacrore S0 I'n u pazoBom yrue 5°.
Enununa usmepenusi M/m
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Ammuinrynaa, Ila

4073

23183
5 1, 2,

Yacrora, I'n

el

219e-2

21802

7e2 -

21662

21502

114e2

Amminryaa, m/c’

E)

213e2

4. Pemenne uW aHaIM3 PpPe3yJbTATOB
MOJeTHPOBAHHUS.
ITpouecc peleHus COIPOBOXKIACTCA

OOHOBJIGHHEM TEKYIIUX pe3yJbTaTOB Ha HOBBIE
yepe3 2,5 cek, NpU ACHCTBUM HArpy3KH Ha Ka)IOM
YacTOTHOM  HMHTepBane. Pe3ynmbrarel  pacueTa
NPENCTaBICHbl B BHJE OIIOPBI, MPEACTABISIONICH
co0Ol HaJOXKEHHYIO LBETOBYIO I'aMMy Ha MOJEIb

, #, @,

Yacrora, I'n
PucyHok 6 — XapakTepHCTHKH YaCTOTHOTO OTKJIHKA: a — MOBepXHOCTH Bajia (@ 40 Mm), ¢ KoTopoii
CHUMAJIMCH NMOKA3aHUA 0 — 3aBHCHMOCTD AMIUIATY b1 Hal'lpfl)l(elll/lﬁ OT YaCTOThI; B — 3aBUCHMOCTH
AMILIMTY/AbI HAIPABJICHHOT0 YCKOPEHUs Ae()OpPMALIU OT YACTOTHI

neranu. Ha puc. 3 — 5 oToOpa)eHsl S0Pl HOJTHON
nedopmarmy, MaKCHMaJIbHOTO TJIABHOTO
HAaIPsHKEHUSA u 9KBHBAJICHTHOH yIpyroi
nedopmanmu Bana Ha 50 ' u ¢azoBom yrie 5°.

OTMe4YeHo, 4YTO  MAaKCHMaJbHOH  amedopmaiuu
MOJIBEPTalOTCs HAMOOJBIINE HapyXXHBIE IUaMeTpa
Bana (¥ 40 MM), MUHUMAaJIBHOW — 00bEM Marepuaiia
pacIoNOKEHHBIH OJKe K OCH JeTanu. YTpyrue
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JedopManuy  Baja  COCPENOTOYEHBI Ha  Kpasx
LIMTOHOYHBIX TMa30B. HampsbkeHue pacrpeneneHo
JIOKAIBHBIMM YYacTKaMH Ha BCEX MOBEPXHOCTSIX
jgeranu.  XapakTepbl — W3MEHEHHS  aMIUTHTY]
HanpsDKeHWH W HampaBJIEHHOTO YCKOPEHUSI OT
BEJINYMHBI YacTOTHI, ONpPEIEICHHBIE B PE3yJbTaTe
OTKIIMKAa  BBIOpAaHHBIX  IIOBEPXHOCTEH  Baia,
rpadYecKy TIpeICTaBIeHb! Ha puc. 6 — 12.

Jna @ 40 MM ompeneneHsl  Clexyromue
3aBUCHMOCTH aMIUIMTY/A: HauOoJbllas BeIMYHHA
HATIPSOKCHUS MaTepHalla BO3HHMKAeT B MOMEHT
MPUJIOKCHUS HArpy30K, M MpH JajJbHEUNIEM WX
NeHCTBUU YMCHBIIACTCS 1o JIOCTUIKCHUS
MHUHHMAaJIBHOTO 3Ha4YeHus Ha yactore 50 I'1; Ha Bcem
YaCTOTHOM JIHAla30HE, HANpPaBICHHOE YCKOPCHUE
nedopManuu MaTepuaa HE 3HAYUTCIIHHO

yBenmauBaercs (Ha 0,07 x 102 m/c?).

0000 0,050
885

108 (i) Y: a)

0274

0182

46482

1572

14202

Ammauryaa, [Ma

7883

4,363
5 10, 0,

Yacrora, I'n

0445 -

AMiuaTyaa, m/c’

B)

5, 10, 0,

3,
YacroTa, I'n

Pucynok 7 — XapakTepHCTHKH YaCTOTHOI'0 OTKJIMKA: 2 — IOBEPXHOCTH Baja (D 26 MM), ¢ KOTOPOii
CHUMAJINCH MOKA3aHMs; § — 3aBHCMMOCTH AMIJIMTY/IbI HANPSZKEHUH OT YaCTOThI; B — 3aBHCHMOCTH
AMIUIMTYAbI HANIPABJIEHHOT0 YCKOPeHHs AeopMaluy OT 4YacCTOThI
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s @ 26 MM ompeaeneHbl CIEAYIOIINE pPEe3KUX  YMEHBIIEHHH); Ha BCEM  YaCTOTHOM
3aBHCHMOCTH aMIUIUTY/A: pa3Max (yMeHbLICHHE) JIuarna3oHe pacdera, HalpaBlIeHHOE YCKOpEHHe
aMIUTUTYIBl HANPSKCHHUS MaTepHana COCTaBISACT neopManMy Marepuaia JeTald He 3HAYUTENBHO
0,48964 Ila na uyactorHOM auanasone 0 — 50 T'm YBEJIUYUBAETCS.

(xapakTep M3MEHEHUs BEIMYMHBI — JIMHEWHBIH, 03

0,008 - 0,650 - 0,180 {m} r.' a)
935
[
E .
s
166
S
h 034
-
q 0,525
=
E 0,25
4 BB e e L i e R U itk
9332 t 6)
5 n, u, 0, 0, 0,
Yacrora, I'n
0,158
| I Oy o
“l\
3
= .....
s
«
0157 2 . B)
5 o =, 0, 0, 50,
Yacrora, I'n

PucyHok 8 — XapaKkTepuCTHKH YaCTOTHOIO OTK/IMKA: 2 — IOBEPXHOCTH BaJja (LINMOHOYHBIN na3 O 26
MM), ¢ KOTOPOii CHUMAJIUCH MOKA3aHU; 0 — 3aBUCHMOCTBH AMILTUTYABI HANPSIZKEHUH OT YaCTOTHI; B —
3aBHCHMOCTb AMILUIMTY/IbI HANIPABJIEHHOI0 YCKOPeHHUs AeopMaliH OT YacTOThI
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Jlig mmoHouHoro masa ¢ 26 MM OmpeaeeHbl
CICIYIONIMEe  3aBHCHMOCTH  aMIUIUTYJ:  pa3Max
(YMeHBIIICHHE) aMIUTATYIbI HAMIPSDKEHUST MaTepraia
cocraByser 9,2567 Ila Ha yactoTHOM amanaszoHe 0 —
50 T'm; BenmuuuHa

HampaBJICHHOI'O  YCKOPCHUA

nedopMali  Matepuaia ACTadd He 3HAYMTEIBHO
ymenbIaercst. [Ipu pacdyete yYHTHIBAIHCH OOKOBBIC
MPUCOENHHUTEILHbIE MOBEPXHOCTH  IIMOHOYHOI'O
nasa.

p.oo0
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< “
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1332

132l
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L 18, x,

Yacrora, ['n

PucyHok 9 — XapakTepHCTHKH YaCTOTHOI'0 OTKJIHMKA: a — OBepXHOCTHL Baja (@ 30 Mm), ¢ KoTopoii
CHUMAJHCH MOKA3aHMs; 6 — 3aBHCHMOCTH aMILIUTY/IbI HANPSKEHUil OT YacTOTHI; B — 3aBHCUMOCTH
aMILIMTY bl HANIPABJIEHHOT0 YCKOPeHUs Ae()opMAaliy OT YaCTOThI
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HOus © 30 MM ompeneneHsl CleAyrolue Marepuana JeTald He 3HAYMTENbHO YBEJINYHUBACTCS
3aBHCHMOCTH aMIUIUTY/A: pa3Max (yMeHbLICHHE) Ha BceM yacToTHOM auamnasone (0,07 x 1072 m/c?).
aAMIUIMTY/Ibl HAMpPSDKCHUSI Marepualia COCTABJISET Jns pacuera mpuHATA TMOBEPXHOCTH JeTaind 0e3
0,97609 Ila Ha yactotHoM mmana3zone 0 — 50 I'm; ydeTa HIIIOHOYHOT'0 1a3a.

BCJIMYMHA HANPAaBJIICHHOI'O YCKOPCHUA Z[e(bOpMaLII/II/I

< e
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Pucynox 10 — XapakTepHCTHKH 4YaCTOTHOI0 OTKJIMKA: 2 — IOBEPXHOCTH Baja (IUMOHOYHBIH na3 O 30
MM), ¢ KOTOPOii CHUMAJIHUCH MOKA3aHU; 0 — 3aBUCHMOCTh AMILIUTYABI HANPSIZKEHUH OT YaCTOTHI; B —
3aBHCHMOCTb AMILIMTY/IbI HANIPABJIEHHOI0 YCKOPeHHUs AedopMali OT YacTOThI
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Jmst mmonounoro maza @ 30 MM omnpeaeneHbl
ClIeAyIONIME  3aBUCHMOCTH  aMIUIMTYJ:  pa3Max
(YMeHBIIICHHE) aMIUTATYIbI HAMIPSDKEHUST MaTepraia
cocraByser 6,0475 Ila Ha yactorHOM amanaszone 0 —
50 T'n; BemuMUMHA HAMpPaBIEHHOTO YCKOPEHHS

ne(bopMauI/m Marepuajla JACTaJl HE 3HAYUTEIIBHO
YMEHBIIACTCH. HpI/I pacueTe Yy4YUTHIBAJINCh OOKOBBIE
MNPUCOCANHUTCIIbHBIC TTOBCPXHOCTH  IIIIOHOYHOI'O
masa.
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" i B)
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30 40, 2,

P](lcyHOK 11- XapaKTepﬂCTﬂKﬂ YaCTOTHOI'O OTKJIMKA: a — IIOBePXHOCTH BaJia (TOplIeBaﬂ IMOBEPXHOCTH
CO CTOPOHBI pe31>61>1), C KOTOpOﬁ CHUMAJIMCH NMOKAa3aHUA 0 — 3aBHCHMOCThH AMILIUTY/AbI l-lal'lpﬂ)l(el-l](lﬁ oT
YacTOThI; B —3aBHCHUMOCTh aMIUIUTY/Abl HANIPABJICHHOI'0 YCKOPCHUSA uecl)opMamm OT YaCTOThI
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Jdnst  TOpLeBOH MOBEPXHOCTH CO CTOPOHBI
pe3bObl  ONpENEeNIeHbl  CIEAYIOIIUE 3aBUCUMOCTH
aMIUIMTYJ:  pa3Max  aMIUIMTYAbl  HalpsOHKCHUS
MaTepHuana IpeAcTaBlIeH B BHUIE BO3PACTAOIUX (B
naTepBanax 15 —20 I'mu 30 — 50 I'n) n yobIBarommx

(B maTepBanax 5 — 15 T'm u 20 — 30 I'n) pyHkumi;
BEJIMYMHA HAaNPaBJICHHOTO YCKOpeHHs JedopMannu
Marepuana JeTalld He 3HAYUTENbHO YMEHBIIACTCS
(1a 0,07 x 102 M/c?).
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Pncyﬂmc 12 - XapaKTepﬂCTﬂKﬂ YaCTOTHOI'0O OTKJIMKA: a — MNIOBEPXHOCTH BaJia (TOpIIeBaﬂ MOBEPXHOCTH
9 40 MM), C KOTOpOﬁ CHUMAJIHUCH NOKA3aHUA; 0 — 3aBHCHMOCTDH AMIIMTYAbI Harlpmxenm‘i OT 4aCTOThbI; B —
3aBHCUMOCTDH aMIUIUTY/IbI HANIPABJICHHOI'0 YCKOPCHUSA neq)opmaulm OT 4YaCTOThI
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s TopueBoit moBepxHoctH @ 40 MM
OTIPEJICNICHbI CJEeNYIONINe 3aBUCHUMOCTH aMIUIUTY/:
HalnpspKeHWe MaTepuaja Ha YaCTOTHOM HMHTEpBaye 5
— 45 T'u ymenbwaetcs, ¢ 45 'l yBenmuuuBaerTcs;
BEJIMYMHA HAIPABICHHOTO YCKOPEHUsS nedopMaIiuu
MaTepHala IeTalli IOCTOSHHO YMEHBIIACTCSI.

COCTOSIHUS CTYINEHYaTOro Bajia TMpH JEWCTBUM Ha
HETO Pa3iUYHbIX 10 BEIMYMHE U OJMWHAKOBBLIX IO
HalpaBJICHUIO MOMEHTOB CHJI, TPEICTaBICHB B
CBOJIHOM TaOu. 1. 3HAYCHMS HANPSDKEHUS MaTepraia
JIeTalu,  BBIACJIICHHbIE  KpPacHbIM  I[IBETOM  —
MaKCHUMaJIbHBIC, 3eJICHBIM — MHHUMAIbHBIC.

PesympraThl  peanmmzanmud  MUMHUTAIMOHHOTO
MOJICIAPOBAHMS  HaNpsHKEHHO-1e(hOpMUPOBAHHOTO
Taoauna 1
PesynbTaTtsl pacuera
Ilosepxnocmu demanu
Haumenosanue
u eOunuya IITTOH IITTOH roprepas TopIieBast
D26 ’ ’ MOBEPXH. CO
UsMepenus 0 40 mm M nas 0 30 Mmm na3 CTODOHBI TIOBEPXH.
napamempoeé 0D 26 mm 0 30 mm P @ 40 mm
pe3b0bI
Make.
aMILTUTY A, 0,217 0,494 9,35 0,986 6,11 4,28 x 1072 0,116
ITa
Makec.
aMIDIATY/Ia, 2.2 %107 | 0,445 0,158 1,39 x 102 0,191 8,95 x 102 2,38 x 1073
m/c?

B cooTBeTCTBUM C pacyeToM, ONPEAENIEHO, UTO
MaKCUMaJIbHblE€  HAaIllPsDKEHHUS ~ BO3HMKAKOT  Ha
MIOBEPXHOCTAX IITTOHOYHBIX Ma3oB pu
HEMOCPEACTBEHHOM JIecTBUM MOMEHTOB cuil. [lo
Mepe yAaJleHHs OT MecTa MNPUJIOKEHHUS Harpys3ok,
HampsDKeHWe B MaTepuaje JeTald yMEHbIIAeTCs.
Jnst mmonoyHoro maza @ 26 MM Baja MoJyueHa
MaTeMaThudeckass Mozaenb (1) W3MEHEHUs BEIMYHHBI
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SIGNIFICANCE OF MULTIDISCIPLINARY RESEARCH OF
HANDICRAFT PATTERNS OF GANJA ON THE BASIS OF
BIOCHEMICAL METHODS

Abstract: In scientific work for the first time has been researched the significance of traditional craftsmanship
patterns from ethnographic and archaeological point of view in investigation of development of features of urban
culture in Ganja on the basis of scientific arguments. Were noted the main results of investigations of local
researchers in this field with scientists from the USA and Japan on the basis of application of innovative
technologies and methods. These scientific investigations have a great applicative significance. It is possible of
production of these handicraft wares for ancient, classical and Mediavel periods on the basis of its production
technology and materials in the modern time as new models.
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Introduction on the west of Azerbaijan, 375-kms to the west from

In the territory of ancient Ganja during the end the capital city Baku, on Ganja-Kazakh plain, that
of 2012 - in 2013 have been carried out scientific located in the Kura - Araz lowland, at the foot of the
researches, archaeologic and  ethnographical Lesser Caucasus on the north-east. Ganja, that has
investigations by local scientists together with changed its location at least 4 times since its
researchers from National Museum of Natural establishment, is located in a favorable position from
History of Smithsonian Institution of the USA and the strategic point of view. That why it always has
Tokio Museum University of Japan with the purpose been the center of attention of foreigners. Ganja, that
to study of historical formation and development of was the victim of a terrible earthquake many times,
Urban culture. Because, one of the areas of initially also was the subject of attacks of Mongols,
appeared human civilization was an integral part of Kharezms, Georgians, Arabs, Russians and other
Azerbaijan, the historical land of the city Ganja. invaders. Ganja has turned to the arena of war
Scientific and archaeological researches have proved damage of different countries of the World. But in
that Ganja was cradle of science and culture not only spite of it didn’t shaken, and using the genetic power
of Azerbaijan, but also of the whole East. The revived and developed, and rose to the level of great
majority of historical monuments, that are cities.
demonstrate the ancient history of Ganja, which is
the national wealth of our people, today gain unique Goals and objectives of research
place in the expositions of World’s museums. In state The main aim of our international investigations
and private museums of Metropolis, Munich, Berlin, for the second half of 2013 with scientists from the
Hamburg, Louvre, Paris, Moscow, St. Petersburg and US and Japan is research of significance of local
other cities rare and valuable exhibits, that concern to traditional handicraft patterns as a source in research
the history of ancient Ganja are preserved (Taylor P of features of urban culture in Ganja. As known,
and Hasanov E, 2013). Ganja city that located on an Ganjabasar is one of the richest areas from
altitude of 400-450 meters above sea level is situated archaeological point of view. As a result of
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archaeological investigations here were found
samples of material culture that concerned to the
stages of different history period. Today most of
them are kept in various museums of the World.

The flint tools, that found in Gillikdag
workshop and camp around Ganja, ladle, that were
found here give the reason to say, that people, who
lived in this area in VII - VI millennium BC were
the founders of the Neolithic Age culture.

Archaeological investigations prove that in this
period the main population of this region had
sedentary lifestyle and were engaged with farming.
In V millennium BC in Ganja region all known to us
domestic animals were domesticated. This fact is
approved with ostheology remainders that were
found during archaeological excavations. The
anonymous author of the article "Russian city" gave
the schedule indicating the date of cities of the South
Caucasus, also of Azerbaijan. And here he matched,
that Ganja was founded in II century BC - IV
centuries. The same words that match that Ganja is
older than Barda and Beylagan prove Qagemeyster’s
information and conception that says "At a short
distance from Barda another city was also flowering,
which at the time of destruction substituted it. It was
Ganja city. Their origin, probably, was the same ... "
(Azerbaijan ethnography, 2007).

Basic objective of research is outreach, also
publish in international academic journals of the
main results of scientific researches in this field on
the basis of application of innovative technologies
and methods. Research of traditional wares of
handicraft kinds of Ganja on the basis of innovative
methods is very important and necessary. The
increase in quantity of handicraftsmen in a city
directly has been bundled to population growth.
Closely bundled to an economy and a daily life of the
people, craft employment were one of the basic
carriers of national traditions. The competition of
production of production plants and factories has not
reached still serious level and consequently was
created a favorable condition for spreading of
traditional occupations there. In addition, products of
these craft branches have been closely bundled to a
life and traditions of the people, and it would be
difficult to replace with their factory production
(Guliyeva N and Hésdnov E, 2014). In the specified
period of history in Ganja developed basically carpet
weaving, weaver's business, craft of the tailor,
squeeze men, forge and a jeweler, trades of dyer, the
stone mason, the cooper and leather dresser, weapon
business and other similar craft branches (Taylor P
and Hasanov E, 2013).

Investigation of the main traditional craft
branches on the basis of new, innovative methods
and technologies is very important. Results of these
researches show the significance of different patterns
of craftsmanship kinds as a source in studying of
historical past of nations. Studying of craft problems

actually and in the modern world in sense of the
decision of professional problems. From the
investigated national employment carpet weaving,
the jeweler, a stone dressing and strenuously develop
on the basis of ancient traditions already dying out
ancient trades, such as a pottery and an art
embroidery. Each area of Azerbaijan possesses
characteristic environmental resource bases for it and
it promoted development of various crafts.

From the construction point of view, samples of
pottery, that concern to Antique period, also to the
period of Hellenism in Ganja, differed in various
forms as pictorial vases, ceramic figures, connected
dishes. During the end of Middle Ages and New
Period in Ganja and its regions ceramic has
following kinds as building ceramic materials,
unglazed ceramic products, glazed ceramic products.
For Middle Ages and New period among pottery
products of Ganja ceramic samples as clay
construction materials have great importance. First of
all, glazed bricks that used in construction of most
buildings in the XVII-XVIII centuries, and also in
great monuments and the main construction material
- air-dried bricks, attracted attention. In addition to
the found samples in residential areas as a result of
archaeological excavations, also were found a lot of
brick spoilages. According to such kind mass finding
of brick spoilages, we can make the conclusion, that
the bricks used in construction of buildings in Ganja,
were wares of local production.

Solving methods of problem and testing

During these scientific investigations have been
used some main innovative academic methods:

1. Application of biochemical innovative
technologic methods (as radiocarbon,
dendrochronologic methods and etc.);

2. Research of local materials of craftsmanship
patterns;

3. Determination of traditional methods and
materials of handicraft wares on the basis of
innovative roads;

4. For the first time research of problem of
genesis of handicraft traditions on the basis of
production technology and technique of local
craftsmanship patterns of ancient and classical
periods;

5. Foundation of the new scientific direction
on ethnography and ethnology on the basis of
investigation of sustainable historical features of
handicraft branches in research of the historical past
of formation and development of Urban culture;

6. Investigation of importance of the handicraft
patterns as the main source in research of
characteristics of formation and development of
Urban culture (formation process of the features of
urban culture) for ancient and classical periods on the
basis of scientific arguments.
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Discussion of results and
significance

a) For the first time has been researched the
significance of traditional craftsmanship patterns
from ethnographic and archaeological point of view
in investigation of development of features of urban
culture in Ganja on the basis of scientific arguments.

b) Were noted the main results of
investigations of local researchers in this field with
scientists from the USA and Japan on the basis of
application of innovative technologies and methods.

c) In the future it would help to continue the
both scientific-research works, also ethnographic and
archacological investigations, excavations and for the
main academic results in this field.

d) These scientific investigations have a great
applicative significance. It is possible of production
of these handicraft wares for ancient, classical and
Mediavel periods on the basis of its production

applicative
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Introduction the 38-th ICAO Assembly in November 2013 for
Today, the main sources of energy are crude "...collecting information on alternative kind of
oil (40% of the world enegry use), natural gas fuels development in aviation, presenting action
(23%), black and brown coal (27%) [1, p. 3]. At the plans of member states in order to obtain data about
same time the world energy demand grows fastly. alternative jet fuels use in future and to estimate
So, there is a need to replace oil with other progress in achieving global goals of modern
feedstock, as it is a source of more than 90% of aviation" [4, p. 3]. As a result the alternative fuel
motor fuels. One of the main tasks in the field of task force group was created. The aim of this task
production and use of aviation fuels and lubricants group is to overview and to analize alternative kind
is to expand the resource base and to develop of fuels, feedstock, conditions and amounts of their
progressive technologies for the production of production.
aviation fuels. Taking into account worsening state Thus, search of methods and technologies of
of environment it is necessary to use renewable and alternative fuels production from renewable
environmentally friendly and at the same time feedstock is one of the key directions in solving
cheap raw materials [2, p. 5]. More over, alternative such questions as energy-, resource saving and
aviation fuels must meet a number of requirements environmental safety in aviation.
related to efficiency, reliability and durability of Literature overview
aviation technics [1, p. 5; 2, p. 4; 3, p. 29]. Today, the technology of processing plant and
Today numbers of international organizations, (or) animal fat-containing feedstock is already
such as ICAO, IATA pay much attention to the widely known and applied. It involves the process
questions of making civil aviation "green". One of of hydrogenation and deoxygenation of mono-, di-
the solutions of this task is implementation of and triglycerides of fatty acids, free fatty acids and
alternative jet fuels. There was a proposal during fatty acid ethers with further application of
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hydrotreatment, hydrocracking, hydroisomerization
and polymerization, isomerization and fractionation
processes. The result is hydrogenated synthetic
paraffin kerosene that can be added to conventional
petroleum jet fuels in quantity up to 50% [1, p. 5; 5,
p- 198]. This component is represented by synthetic
kerosene fractions with properties similar to jet
fuels. However, the described fuel component has
certain disadvantages [3, p. 29]. By chemical
structure it is a mixture of synthetic paraffinic
hydrocarbons, and thus while getting into the
environment, has a life cycle similar to traditional
oil and causes negative effects on the
environmental objects [6, p. 4].

Lately known, but not so common is the
technology of plant oils or animal fats etherification
[7, p. 113]. Methyl or ethyl alcohols are often used
as agents of etherification, rarer butyl alcohol can
be used [1, p. 6; 8, p. 17]. As a result, a mixture of
ethyl (methyl) esters of fatty acids is obtained.
These biocomponents have become popular as a
fuel substitute, especially for autotransport, mainly
diesel fuel. In addition, except being an alternative
to diesel fuel, fatty acid esters can be used as
components for jet fuel.

Hypothesis — using fatty acids ethyl ethers of
plant oils as a components of jet fuel may save
crude oil deposits and increase physical-chemical,
exploitation and ecological properties of fuels.

Object of investigation - technological
scheme of jet fuels biocomponents production.

Subject of investigation — physical-chemical
properties of biocomponents.

Aim — improvement of technological scheme
for biocomponents production, that can be use as
components of jet fuels.

Task

Development of methods and technologies of
plant oil processing is generally based on
theoretical and applied fundamentals of chemistry
and chemical technology, organic synthesis,
chemmotology and methodology of fuels &
lubricants properties investigation.

Today there is a great variety of methods for
biofuel production from fatty acids ethyl (methyl)
and rarely buthyl ethers [9, p. 240; 10, p. 115].
Generally, the most part of known methods were
developed for biodiesel production. The experience
of bioconponent use as additives to jet fuels is
almost absent. The works [11, p. 53; 12, p. 36; 13,
p- 47; 14, p. 109] are theoretical and have overview
character. Thus, the necessity in development new
technology for obtaining biocomponent that can be
used in jet fuels, became obvious.

Technology of plant oil
biocomponents production

The technology of biocomponents production
from plant oils is based on the reaction of oils
esterification. The main components of oils are full

derived

complex ethers of glicerine and higher alyphatic
(fatty) acids - triglycverides. The property of
complex ether group of triglycerides is its ability to
come into exchange reaction with acidic or alcohol
groups - esterification reactions.

Esterification reactions are divided into three
types: acidolysis, alcoholysis and reesterification
[10, p. 256; 13, p. 138]. Acidolysis foresees
reaction between triglyceride and acid; the
exchange between acyl radicals and triglycerides
takes place. As a result the new triglyceride is
formed. It contains residuals of reacted acid and
alcohol from initial ester. When the reaction goes
between two different triglycerides the exchange
reaction between their acyl groups is observed.
Thus, the new triglycerides are formed. In case
when alcohol is an esterification agent, the reaction
is called alcoholysis. In a result of reaction between
complex ester and alcohol the new complex ethers
are formed. They contain alcohol radical and
radical of initial ester acid. Other words, acyl
radicals of ester are transferred to alcohol molecule.
Today, etherification via alcoholysis is considered
to be the most effective. Methanol and ethanol are
the most popular alcohols for alcoholysis reaction
[1, p. 6;9, p. 245; 15, p. 36]; buthanol is used rarely
[10, p. 147]. This work considers investigation of
biocomponents obtained in a result of alcoholysis
via ethanol.

Alcoholysis of triacylglycerides by ethanol
occurs sequentially in three stages presented below.
[9, p. 246; 14, p. 108; 16, p. 41]:

Triglyceride + ethyl alecohol =~ ——>
diglycerine + fatty acid ethyl ester:

CH20COR CHOH

CHOCOR+ C:HsOH === CHOCOR + RCOOC:Hs (1)

CH>OCOR CHOCOR

Diglyceride + ethyl alcohol ——>
monoglyceride + fatty acid ethyl ester:

CH.OH CH>OH

CHOCOR + C,Hs0H == CHOCOR + RCOOC.H; (2)

CH20COR CH.OH

Monoglyceride + ethyl alcohol E—

glycerine + fatty acid ethyl ester:

CH>OH CH-OH

CHOCOR + C;HsOH == CHOH

CH:OH CH:0H

+RCOOC:Hs (3)
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And the overall equation of alcohol exchange
reaction:

CH:O0COR CH:OH

CHOCOR +3C,HsOH === CHOH + 3RCOO0C:Hs (4)

CH:OCOR CH:0H

Process of alcoholysis consists of step-by-step
reactions with diglycerides and monoglycerides as
intermediate products (formulas 1-4) [9, p. 247; 14,
p. 108; 16, p. 41]. First stage is formation of
diglycerides and ethyl ethers, than formation of
monoglycerides and ethyl ethers, and at last
formation of fatth acids ethyl esters (FAEE) and
glycerine. All these stages are reversible, that is
why the alcohol should be used in excessive
amount. It is used to provide reaction in direction of
ethyl esters formation up to 99,7%. Ethyl ethers are
diveded from phase acohol - catalyst during the
reaction, and decrease at the same time the speed of
reverse process.

Today, technology of fatty acids esters from
plant oils became widely popular mostly for

Preparation of the
feedstock — plant oil

v

biodiesel production [9, p. 245; 10, p. 286; 15, p.
33; 17, p. 2]. This technology is successfully
realized both in laboratory conditions and at
industrial installations of various scale. the main
stages of technological process are: preparation of
initial feedstock, preparation of reagent and
catalyst, esterification itself, sedimentation,
purification of ester layer and further processing of
glycerine.There are many ways and methods for
parameters optimization of the fatty acids ester
production. They are described in details by the
following authors: V.G. Semenov [9, p. 246], S.A.
Nagornov [10, p. 270], M.B. Stepanov [15, p. 2],
K.I. Patryliak [18, p. 3; 19, p. 3], and others.

For obtaining biocomponents of jet fuel we
have proposed method, developed by the Institute
of bioorganic chemistry and petrochemistry of the
National Academy of Sciences of Ukraine [18, p.
3]. The peculiarity of this method is special initial
preparation of alcohol and strictly defined
parameters that provide self-division of reacting
mixture into ester and glycerine parts. The main
stages of the esterification process are shown at fig.
1.

NaOH or KOH

R

Reactor for plant oil
esterification at
temperature 15 — 60 °C

Solution of catalyst —
Na or K alcoxide

Reactor for preparation
- of esterification agent -
ethanol

v

Separation of ester and

Glycerine glycerine phases
Y
Purification of esters from
admixtures (glycerine,
Admixtures | mono- and diglycerides,
< soaps)and clarification

v

Fatty acids ethyl esters

Clarifying
mixture

Fig. 1 - Principal block-scheme of biocomponents production by the method of plant oil esterification.

Investigation of component composition (table
1) and physical-chemical properties (table 2) have
shown that the product obtained by described
scheme contains a number of by-products: free
alcohol, glycerine, incomplete esterification
products (mono-, diglycerides), and sodium or
potassium salts of fatty acids. Presence of these
substances makes it impossible to use FAEE as
components of jet fuels. The boiling temperature of
ethanol (78 °C) causes a decrease in boiling

temperature of jet fuels that during the operation of
aircraft adversely affect the processes of mixture
formation and combustion [12, p. 17; 13, p. 139].
The content of glycerine, mono-, diglycerides of
fatty acids and salts are also unacceptable in jet
fuels, because of the negative impact on the process
of combustion, low-temperature properties,
increased sedimentation, and thus affect such
exploitation property as pumpability [20, p. 307].
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Table 1
Component composition of FAEE mixture
| No || Components H Content, % |
| 1 ||Total content of esters || 83,8 |
| 2 ||M0n0g1ycerides || 1,1 |
| 3 ||Diglycerides || 0,8 |
| 4 ||Trig1ycerides || 0,73 |
| 5 ||Glycerine, alcohol and other admixtures H 13,57 |
Table 2
Main physical-chemical properties of FAEE mixture
| No || Property || Actual value |
| 1 ||Density at t 20 °C, kg/m? || 872 |
| 2 ||Kinematic viscosity at t 20 °C, mm?/s || 7,4 |
| 3 ||Freezing point, °C || minus 16 |
| 4 ||Flash point, °C || 38 |
Basing on results of our researches, theoretical improve the tecnology in order to obtain

and practical analysis of physical-chemical
properties of feedstock for biocomponents
production [21, p. 410], and analysis of complex of
requirements to traditional jet fuels [22, p. 138] we
have formed general requirements to the quality of
FAEE that may be used further as a components of
jet fuels :

- Optimal ratio of saturated and unsaturated
hydrocarbon compounds in biocomponents;

- Compatibility of biocomponents
traditional jet fuel,

- Physical stability of biocomponent and jet
fuel mixtures that is provided by their mutual
solubility;

- Low density that influence on the level of
evaporability, fuel-air mixture formation and
provide completeness of fuel combustion;

- Satisfactory low-temperature properties
that provide reliable exploitation at temperatures
below zero;

- Low viscosity that provides fuel
pumpability and reliability of fuel system work at
temperatures below zero;

- Sufficient heat of
characterizes fuel expence
nanbHICTh o flight.

- Chemical and thermal oxidation stability
with minimal suspectability to form sediments in
fuel system of jet engine;

- Absence of production by-products, water
and other admixture in composition of
biocomponents;

Thus, we have concluded that biocomponents
obtained by the scheme at fig. 1, can not be used
directly in jet fuels. Other words, we have to

with

combustion that
and determines

biocomponents of higher quality.

Improvement of the
biocomponents production

Today, scientist are actively researching ways
to improve the quality of biofuels. There is a
method of biofuels modifying. The essence of this
method is adding to biofuels organic esters of
aliphatic acids and alcohols of smaller molecular
weight [11, p. 57]. This method is very effective,
but the main difficulty is to ensure a sufficient
quantity of feedstock for the implementation of this
method on an industrial scale.

Also  the method of pant oils
transesterification is known. It involves the reaction
of the double exchange between oils triglyceride
and low molecular weight esters — alkyl acetates
[14, p. 110]. Studies show that organic products
have received good low-temperature properties.
However, in addition to the desired product, they
contain significant amounts of undesirable
components. In addition, it is necessary to study the
cost-effectiveness of this method.

We have used the classical method of thermal
distillation, which is widely and effectively used in
modern chemical technology. Today, vacuum
distillation, molecular distillation and distillation in
thin films are considered to be the most facile
methods of thermal distillation [23, p. 89; 24, p.
379]. Vacuum distillation or vacuum fractionation
is the easiest in implementation. General principle
of fractionation is separation of the mixture by a
reason of different boiling temperature of
components. The essence of this method lies in the
distillation (separation) of the liquid at the vacuum
distillation installation at decreased pressure. As the

technology of

ISPC European Science and Technology,
Southampton, United Kingdom

47



Impact Factor ISRA (India) = 1.344

Impact Factor ISI (Dubai, UAE) = 0.307
based on International Citation Report (ICR)

Impact Factor JIF =1.500
Impact Factor GIF (Australia) = 0.356
Impact Factor SIS (USA) =0.438

most of oil esters start boiling at a temperature
about 300 °C and subjected to chemical distrucion
at higher temperatures, the process of vacuum
fractionation is carried out at the vacuum
distillation installation at a pressure of 0,5-0,7 kPa.
It avoids chemical destruction of FAEE molecules
that occurs during atmospheric distillation [25, p.
290; 26, p. 340]. In such way the better level of
biocomponents purification is reached. In general,
there are three main stages of the process:

- Separation of ethyl alcohol at early distillation
stage;

Preparation of the
feedstock — plant oil

v

- Distillation of pure fatty acid esters. Since
they are compounds of one class, most of them boil
in a fairly narrow temperature range (355-380 °C).

- Separation of nonliquid residue which remains
after distillation process.

The main product obtained in a result of
vacuum fractionation, ie biocomponents is
additionally filtered and then it is suitable for use as
a component of jet fuels. Proposed method of
biocomponents  properties  improvement  is
schematically shown in figure 2.

NaOH or KOH

v

Reactor for plant oil
esterification at
temperature 15 — 60 °C

Solution of catalyst —
Na or K alcoxide

Reactor for preparation
of esterification agent -
ethanol

v

Separation of ester and

Glycerine glycerine phases
Y .
Purification of esters from M
admixtures (glycerine, mixture
Admixtures | mono- and diglycerides,
< soaps) and clarification
Y
Fatty acids ethyl esters
Miamsedmen ]
Sedimentation
g |
Light distillates | - v50um distillation at Distillation residue |

pressure 0,5 — 0,7 kPa
v

|

| e deee

|

| Cooling of vacuum
| distillate
|

|

|

v
Filtration of distillate
through the silicagel layer

'

Biocomponent with
improved properties

Fig. 2 - Improved scheme of biocomponents production by vacuum distillation.
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Effectiveness of the developed method of
FAEE properties improvement is presented in
tables 3 and 4. The component composition of
FAEE mixture, obtained by techological process

presented at fig. 1 and improved process. (fig.1) as
well as their physical-chemical properties are
presented.

Table 3
Improvement of FAEE mixture composition after vacuum distillation

Sample Content in mixture of Content in mixture of FAEE
Components FAEE, % after vacuum distillation
ITotal content of esters || 83,8 || <99 |
|Monoglycerides || 1,1 || - |
|Dig1ycerides || 0,8 || - |
|Trig1ycerides || 0,73 || - |
|Glycerine, alcohol and other admixtures || 13,57 || >1 |

Improvement of FAEE mixture properties after vacuum distillation fobled
Sample|| Content in mixture of ||Content in mixture of FAEE
Components FAEE, % after vacuum distillation
[Density at t 20 °C, kg/m’ | 872 | 869 |
|Kinematic viscosityat t 20 °C, mm?/s || 7,4 ” 7,27 |
|Freezing point, °C || minus 16 || minus 18,5 |
[Flash point, °C | 38 | 186 |

As it is seen from the tables, FAEE mixture
after treastment all most doesn't contain such
undesirable components as alcohol, glycerine,
mono-, di-glycerides, free fatty acids and other
admixtures. Thus the quality of the final product
significantly increases.

References:

1. Daggett DL, Hendricks RC, Walther R,
Corporan E (2007) Alternate Fuels for use in
Commercial Aircraft. The Boeing Company:
8.

2. Kirillov NG, Lazarev AN (2010) Ekologiia i
avtotransport: O neobhodimosti perehoda na
prirodnii gaz kak perspektivnoe motornoe
toplivo. AvtoGazoZapravochnii Komplex +
Alternativnoe toplivo, No. 4 (52), pp. 4-10.

3. Ustymenko v (2008) Pytannya
energozabezpechennya avtotransportu Ukraini
v umovah svitivoi energetychnoi kryzi.
Pereviznik UA. No. 15/2008. pp. 28-30.

4. (2013) ICAO Assembly — 38th Session.
Report of The Executive Commitee on
Agenda. Item 17. A38-WP/429. P/43.2/10/13

So, improving of  technology  of
biocomponents production by vacuum distillation
allows using them as components for jet fuels. This
method has several advantages over other known
methods. It is quite easy in implementation, besides
it doesn’t require the use of additional reagents that
increase the cost of the product.

5. Boichenko SV, Cherniak LM, Iakovlieva AV
(2013) Tradiciini tehnologii vyrobnictva paliv
dlia povitriano-reactivnih dvyguniv. Visnik
Natsionalnogo aviatsiinogo universytetu. No.
2 (55), pp- 195-209.

6. An American National Standard ASTM
D7655 Standard Specification for Aviation
Turbine  Fuel Containing  Synthesized
Hydrocarbons

7. lakovlieva A, Boichenko S, Gay A (2014)
Cause-Effect Analysis of the Modern State in
Production of Jet Fuels. Journal of Chemistry
& Chemical Technology, Vol. 8, No. 1, pp.
107-116.

8.  Markov VA, Devianin SN, Nagornov SA
(2013) Rabota transportnogo dizelia na

ISPC European Science and Technology,
Southampton, United Kingdom

49



Impact Factor ISRA (India) = 1.344
Impact Factor ISI (Dubai, UAE) = 0.307

based on International Citation Report (ICR)

Impact Factor JIF =1.500
Impact Factor GIF (Australia) = 0.356
Impact Factor SIS (USA) =0.438

10.

11.

12.

13.

14.

15.

16.

17.

smesiah dizelnogo topliva I metilovogo efira
podsolnechnogo  masla.  Transport na
alternativnom toplive, Ne 3 (33).

Pramanik K (2003) Properties and use of
jatropha curcas oil and diesel fuel blends in
compression  ignition engine. Renewale
energy, Vol. 28, Iss. 2, pp. 239-248.

Devianin SN, Markov VA, Semenov VG
(2007) Rastitelnie masla I topliva na ih osnove
dlya dizelnih dvigatelei: monografia. — H.:
Novoe slovo, 452.

Nagornov SA, Dvoretskii DS, Romancova
SV, Tarov VP (2010) Tehnika i tehnologii
proizvodstva i pererabotki rastitelnih masel:
posobie. Min-vo obrazovaniia i nauki Ros.
Federacii, Tambov. gos. tehn. un-t. — Tambov:
izd-vo GOU VPO TGTU, 96.

Danilov AM, Kaminskii EF, Havkin VA
(2003) Alternativnie topliva: dostoinstva i
nedostatki. Problem primeneniia. Rossiiskii
himicheskii zhurnal, t. XLVII, No. 6.
Braginskyi OB (2008) Alternativnie motornie
topliva: mirovie tendencii i vibor Rossii.
Rossiiskii himicheskii zhurnal, t. LI, No.6,
pp- 137-146.

Yanovskii LS, Fedorov EP, Varlamova NI,
Bodorako PV, Popov IM (2009) Alternativnie
reaktivnie topliva: problem i perspektivi.
Vestnik NAU, No. 1, pp. 108-112.

Stepanov MB, Vasylkevich OI, Yushchenko
OV, Potapov MM, Potapov OM (2008) Patent
Ukraini Ne35402 vid 10.09.2008, Bul. No. 17
Sklad  komponenta paliva  otrimanogo
izsirovini roslinnogo pohodzhennya.
Kirichenko VI, Boichenko SV, Kirichenko
VV, Nezdorovin VP (2013) kompleksnaia
pererabotka tehnicheskih rastitelnih masel:
koncepciya, metodi i tehnologii.
Energotehnologii i resursosberezhenie. — K.
No. 4, pp. 31-40.

Krylov IF, Emeljanov =~ VE  (2008)
Alternativnie motornie topliva. Proizvodstvo
primenenie, perspectivi. Mir nefteproductov.
No. 1, pp. 38-42.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Patryliak LK, Kuhar VP, Patryliak KI,
Ohrimenko MV, Manza IA, Voloshina JG,
Iakovenko AV, Ivanenko VV, Hranovska VI,
Petrovich VV (2008) Patent Ukraini Ne35913
vid 10.10.2008, Bul. Ne 19 Sposib oderzhannia

biodizelnogo paliva etanolnoju
pereesterifikacieju zhiriv. Institut
bioorganichnoi himii ta naftohimii NAN
Ukraini.

Patryliak LK, Patryliak, Ivanenko VYV,
Ohrimenko MV, Voloshina JG, Manza IA,
Konovalov SV, Hranovska VI (2012) Patent
na vinahid Ne 98281 Ukraine vid 25.04.2012,
Bul. Ne 8 19 Sposib oderzhannia biodizelnogo
paliva shliahom pereesterifikacii trigliceridiv
etanolom na katalizatori.

Boichenko SV, Vovk OO, Ilakovlieva AV
(2013) Overview of innovative technologies
for aviation fuels production. Journal of
Chemistry and chemical technology. Vol. 7,
No. 3, pp. 305-312.

Tutunnikov BN, Buhshtab BI, Gladkii FF, etc.
(1992) Himiia zhirov. Moscow, Kolos: 448.
Yu F, Deng S, Chen P, Liu Y, Wan Y, Olson
A, Kittelson D, Ruan R (2007) Physical and
Chemical Properties of Bio-Oils From
Microwave Pyrolysis of Corn Stover. Applied
Biochemistry and Biotechnology. Vol. 136,
140.

lakovlieva AV~ (2013)  Doslidgennia
vlastyvostei olii jak syrovini dlia otrymannia
compnentiv aviatsiinogo paliva. Voprosi himii
i himicheskoi tehnologii. No. 4, pp. 86-93.
Yanovskii LS, Dmitrenko VP, Dubrovkin NF
(2005) Osnovi aviatsionnoi himmotologii.
Moscow, MATI: 680.

Keri F, Sandberg R (1981) Uglublennii kurs
organicheskoi himii. T.2. Reakcii i sintezi. —
Moscow, Himiia: 456.

Bekker G, BergerV, Domshke G, Fanghenel
E, etc. (1979) Organikum. Praktikum po
organicheskoi himii. 1.1-2, Moscow, Mir: 453.

ISPC European Science and Technology,
Southampton, United Kingdom

50



Impact Factor ISRA (India) = 1.344 Impact Factor JIF =1.500
Impact Factor ISI (Dubai, UAE) = 0.307 Impact Factor GIF (Australia) = 0.356
based on International Citation Report (ICR) Impact Factor SIS (USA) =(.438

Doi: 10.15863/TAS

International Scientific Journal Sergey Alexandrovich Mishchik
. . . Associate Professor,
Theoretical & Applied Science Candidate of Pedagogical Science,
Assistant professor Department of Physics,

p-ISSN: 2308-4944 (print)  e-ISSN: 2409-0085 (online) State Maritime University Admiral Ushakov,
Russia,

Year: 2014 Issue: 11 Volume: 19

sergei_mishik@mail.ru

Published: 30.11.2014 http://www.T-Science.org

SECTION 21. Pedagogy. Psychology. Innovation in
Education.

MATHEMATICAL MODELING INTEGRITY - SYSTEM
PERFORMANCE SUBJECT - FOURTH TASK PEDAGOGOMETRIKS

Abstract: Suggested a holistic modeling - system stakeholder systematic methods of mathematical analysis,
linear algebra and matrix representations regarding the integrity - the system based on the formation of
personality psychology - pedagogical activity theory, psychological - pedagogical system analysis and the theory
of the formation of mental actions.

Key words: pedagogometriks, consistency, integrity, stakeholders, personality analysis, estimated
processes.

Language: Russian

Citation: Mishchik SA (2014) MATHEMATICAL MODELING INTEGRITY - SYSTEM
PERFORMANCE SUBJECT - FOURTH TASK PEDAGOGOMETRIKS. ISJ Theoretical & Applied Science
11 (19): 51-54. doi: http://dx.doi.org/10.15863/TAS.2014.11.19.10

V]IK 372.851

MATEMATHYECKOE MOJEJMPOBAHUE HEJTOCTHO-CUCTEMHOI'O CYBBEKTA
AEATEJBHOCTHU — YETBEPTAS 3AJAYA ITEJATOI'OMETPUKH

Annomauyusn: [IpednosiceHo mooeruposanue YeioCmHO-CUCIEMHO20 CYObeKma 0esmeabHOCHU Memooamu
MAMEMAMUYECKO20 CUCMEMHO20 AHANU3A, TUHEUHOU aneeOpbl U MAMPUYHBIX NPEeOCMABIEHUN OMHOCUMENbHO
YeNOCMHO-CUCTEMHO20 — (DOPMUPOBAHUSL — TUYHOCMU HA  OCHOBE  NCUXOJI020-NeOd202UYecKol — meopuu
0esimenbHOCmU, NCUXON020-Ne0a202U4ecKo20 CUCMEMHO20 AHANU3A U Meopul QopMUpO8anUsi YMCMEEHHbIX
oeticmeuii.

Knroueswie cnosa: neoazocomempura, CUCMEMHOCb, YELOCHHOCMb, CYObeKm 0esimelbHOCHb, TUYHOCHb,
AHANU3, OPUESHMUPOUHBIE NPOYECCHI.

[Ipobema MaTeMaTHUECKOTO MOJEIHPOBAHMUS MO/JIEJIMPOBAaHHUE 1IEJIOCTHO-CUCTEMHOTO CyOBEeKTa
LIEJIOCTHO-CUCTEMHOT0  CYOBEKTa  JIeITeNIbHOCTH nesirensHOCTH[ 1,2].
HampaBlI€Ha Ha JajbHeElllee aHAaIUTUYECKOE [lenocTHO-CUCTEMHBIN CYyOBEKT
Pa3BUTHE TICUXONOTHYECKON TEOPHU JESITEIBHOCTH, xm3HepestensbHoctd  (UCCX)  mpexcrasmisier
TICUXOJIOTO-NENArOTMYECKOr0 CUCTEMHOIO aHaIu3a €AMHCTBO  MpPEAMETHBIX M  JeSTEIbHOCTHBIX
U Teopun (popMHPOBaHMS WHTENIEKTA CPEACTBAMHU OTHOIICHUH | HEKOTOPYIO COBOKYITHOCTh
(YHKIIHOHAIBHOTO aHaJM3a, JIMCKPETHOM M3MCHSIOMNXCS BO BpPEMEHH (PYHKIWH, IMEIOIIIX
MaTeMaTUK{, MaTEeMaTHYECKOW JIOTHKH, TeopHei OJHH W T€ K€ CBOICTBAa - JAETCPMHUHHPOBAHHBIC -
orepanuii, BEpOSATHOCTHBIMH METOJaMH, TEOpHUEH HEecIyJaifHble  MPOLIECCHI M CTOXACTHYECKHE -
Urp, Teopued MPOTHO3UPOBAHMSA, a  TaKXKe cilyyaiiHble ~ TIpouecchl.  MOXKHO OIIPEAENNUTh
(hopmupyeMbIMu MeTOoAaMU Makpo- u IpyIIy  TPOIECCOB CYOBEKTHBIX OTHOIICHHH,
MUKPOINEIaroroMeTpuKy. CoBmecTHOE KOTOPBIE COCTABIISIIOT a0COJIOTHO HMHTErpUpyEeMbIe
MPUMEHEHHE BBIICTIEHHBIX IICUXOJIOr0-IUAaKTHKO- (GYHKUMH, A5 KOTOPBIX BBIMOJHSETCS YCJIOBHUE
MaTEMAaTUYECKUX CPEACTB ONPEIENAET YETBEPTYIO
3aJa4y EeJaroroMeTpukd - MaTeMaTH4ecKoe .[‘Y(‘)df (0

0 . Broigensercs rpymma  EIOCTHO
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peanusyeMbix mporieccoB. K HHUM  OTHOCSTCS

HpOLIECCHl € OrPaHMYEHHBIMH  BHEIIHUMH
HapamMeTpamMu LETOCTHO-THYHOCTHBIX
.
[ X2yt (en
XapaKTEPHUCTHK. Jdns HuX © OtH

TpoIiecChl 0003HAYMM KakK KBaJgpaTHYHBIC (DOPMBI
L)

OCHOBHBIE  33Jlaud  MaTeMaTHYECKOI0
MIPOEKTUPOBAHUS OCCXK CBOJATCS K
YCTaHOBIICHUIO MEpHI PazIHuCHHs TPEAMETHBIX H
NESTETPHOCTHBIX  IIPOLIECCOB M OIpENeICHUe
cnoco0oB ux pa3BuTHsi [3].

[MosToMy  ycraHaBmMBaeM  MPOCTPAHCTBO

[ETTIOCTHO-CHCTEMHBIX TPOIIECCOB KaK MHOXKECTBO
COCTOSIHUN CyOBeKTa, 00Jaatoero KakuM-aH0o
0a3MCHBIM CBOWCTBOM, JOIOJIHEHHOE YCIOBHEM
pa3IuYeHUsl CHUCTEMHON OpueHTUpPOBKU. IlycTh
MEpOH  pa3iIMyYeHus MIPOILIECCOB  SIBJISETCA
MHTEJUIEKTyalbHOe paccTosiHHe,  KOTOpOe
(uKcHupyeTcs Ha YHCIOBOH OCH, 0TOOpakarolei
THIIBI OPHEHTHPOBOYHON JeSITEIIEHOCTH.
PaccrossHme Mexmy TpolieccaMH OIpenelseTcs
MeTpukol, obosznauaemort d(X,Y)=d[X(t),Y(t)], eoe
X(t), Y(t) - opuenTHpOBOUYHBIE TIpOTIeCcCHI[4,5]

310 Tmo3BOISIET CHOPMUPOBATH METPHUUECKOE
MIPOCTPAHCTBO KaK MHOXKECTBO, B KOTOPOM 33/1aHO

paccrosiHue MEXIY Ka)KIBIMH IOBYMS
JJIeMEHTAaMH  OPUEHTHPOBOYHOTO  COCTOSIHUS
cyObeKTa B BUAC JCHCTBUTENBHON (DyHKIHH

d(X.,Y), ymomnerBopsitomieii Tpem akcuomam: 1)

d(X,Y)=d(Y,X); 2) d(X,Y)=0; 3)
d(X,Y)+d(Y,2)>d(X,2).
HOHHTI/IG MCETPUKH OIPCALCIIACTCA

BHYTpeHHUMH (cucteMHbIMH) cBodcTBamu LICCXK.
CymectBytor ¢yHkmun ot X, Y, KOTOpBIE MOTYT
ObITh  B3ATBI B  KadectBe TPEX  METPHUK
OPHEHTHPOBOYHO-UCTIOIHUTEILHO-KOHTPOJIBHOTO
YPOBHS:

2
d = [ - Yot dy = |[|xwy -yl ar
! 5 ¢ 5
"
dy = sup|X () - ¥ (1)
OCCXK NIPEACTAaBIAET IIPOCTPAHCTBO
JBEHAALATH Oa3MCHBIX COCTOSIHUHM, KOTOpBIE

00pa3yloT METPUYECKOe MPOCTPAHCTBO, KaXKIIbIi

9JIEMEHT  KOTOPOTO  IOJHOCTBIO  ONpPEAEIseT
TTOBEIeHIE CyOheKTa.
OCCX B  mpocTpaHCTBE  COCTOSHUM,

pasaensieTcss Ha B3aMMOCBS3aHHBIE TTOACHCTEMBI
YPOBHEH: NEATENBHOCTH, ICHUCTBUS WU OIEpPaLUU.

[IpocTpancTBO CYOBEKTHOCTH MIPECTABISACTCA
COBOKYITHOCTBIO ~ CyONpPOCTPAHCTB  COCTOSHUIA
(cedeHuit MpOCTpaHCTBA JTUYHOCTH). DJIEMEHTHI
MPOCTPAHCTBA COCTOSTHUH cyObekTa
YCTaHABJIMBAIOT KOHEYHOMEPHBIE  COBOKYMHOCTH
JIEACTBUTENIBHBIX YHMCEN - BEKTOPBI COCTOSIHHSI
anudoctH X=[X ,..X ]T. CucTeMBl JNUYHOCTH

saparorcs Bekropamu: X(H)=[x (t),....x ()17 ; X(k)=[x

(K),...x (K7, tme T — 3HaK TPAHCIIOHUPOBAHHS
[6,7].

DneMeHTaMH EBKJIN0BA JIMYHOCTHOTO
MIPOCTPAHCTBA COCTOSIHUHM  SIBJISIFOTCSL  BEKTOPBI
X=[X1 .., Xn |7, 4718 KOTOPBIX YPOBEHb CYOBEKTHOTO
pocrta BeIpakaeTcst POpPMYIIOn

| n
d(X X" =D =x" )2
.\U=1 .

Bosnukatomee — JMHEHHOE — TPOCTPAHCTBO
HCCX dopmupyeT BO3MOXHOCTh IPOU3BOIUTH
HaJ HUMH  JACHCTBHA  agJUTHBHOTO U
MyJIBTHILINKATHBHOTO TIpeoOpa3oBanus X+Y, aX,
rme X, Y - TIPOIIECCHI, a-CKaJSIpHBIN
koa(dunueHT. IIpy 5TOM BBHITOTHIIOTCS OCHOBHEIC
CBOWCTBA IMHEHHOW anreOpsl:

1) X+Y=Y+X;
2) (X+Y)+Z=X+(Y+2);
3) eciiu X+Y=X, To Y=0 (Y - Hy;eBoii BEKTOp);

4) a(X+Y)=axX+aY (& - cxamspHbIi
koo durmenr);

5) abX=b(aX) (& b - ckamsapHbIe
k0d(humeHTHI);

6) (a+b)X=aX+bX.

IIpocTtpancTeo npeodpazoBanus  L{CCXK
CO3JAl0T JIMHEWHOE INPOCTPAHCTBO  JIMYHOCTH
(JIITJT). Bo3amkaromue BeKTOpa JIHYHOCTHBIX

XapaKTepPUCTUK X1,...,Xn YCTaHABIMBAIOT JIMHEHHO
HE3aBHCUMYIO TIOJICHCTEMY, 4epe3 KOTOPYIO
BEIpaXKarOTCsA Bce Xi,...,Xn. U cO37al0T Oa3UCHEIC
BEKTOPBI, U3 KOTOPBIX (hOpMUpPYeTCs CyOBEKTHas

n

24,
NUHeWHas KOMOWHAIMK BEKTOPOB /! ,rIe  aj-
CKasIpHBIe KOX(PHUIHUEHTH. YCIOBHE IJIMHEHHOU
HE3aBUCUMOCTH CYOBEKTHBIX BEKTOPOB
BBIDAKACTCA  YEPE3  JIMHCHHYIO KOMOHMHAIIHIO
2aX, =0
r=l Tosibko Tipu @ = 0. YcnoBue MHENHHOMN
HE3aBHCUMOCTH  CHCTEMHOH  XapaKTEepUCTHUKH
JUYHOCTH X orpezessieTcs u gepes
(X1 ) (LX)

(X XD (X X)

# 0,

onpeaenurens [ pamma (D):
rae (Xi,Xj) - ckaisipHOe MPOU3BEACHUE CYOBEKTHBIX

BEKTOPOB.

CKaJsipHBIM ~ TPOM3BEICHHEM  pa3BHTHSA
anasocTHRIX  mpomeccoB  Xi(t), Xj(t) sBmstercs
BBIpKEHUE

vel
(X X)) = [ XX @y

. 0
rae R KOMILIEKCHO-CONPSIKEHHBIN JINYHOCTHBIN
BEKTOD.

CaoiicTBa CyOBEKTHOTO CKaJSIPHOTO
TIPOU3BENICHUSL:

1) (aX+bY,Z2)=a(X,2)+b(Y,Z);

2) (X,X)=0;
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3) (X,Y)=(Y,X)*, onpenesistoT CIeACTBUSL CYOBEKTHBIX  (YHKIHIA sBisiercst  ©azucom
@x,Y)=a(X)Y), (X,aY)=a*(X,Y). JIMYHOCTHBIX  IporieccoB. JIM4HOCTHBIA — Ga3uc

CkansipHoe cyObektHoe npoussenenue (X,Y) MIpeArnoaraer JMHEHHYTO HE3aBUCUMOCTb

OpH JUCKPETHBIX MPOLECCAX PAa3BUTHS JTMYHOCTH
XK)=[x(D),-.x(M]", YR)=[y(2),....y(M]"
BBIYHCIIETCSL Y€pe3 CyMMY
(X.1) = 2 x(k)y(k)
k=1

v B Marpuanom Buge (X,Y)=XT (k)Y (k).

WHBapuaHTHAass HOPMa JIMIHOCTHOTO TIPOIECCa
X(t) onpenenserca cootromenneM || X||=(X,X)"? .

CyIIecTBYIOT CBOHCTBA CyOBEKTHON HOPMBI:

1) [IX][=0;

2) [IX+YI<IXIHIYA;

3) [|laX[[=[af [IX]].

Ileppoe  CBOMCTBO  JIMYHOCTHOM  HOPMBI
ciexyer u3 yenosus (X,X)% >0. Broporo cBoiicTBo
OTPaXaeT  HEPABEHCTBO [eapua |(X,Y)P
<X X)(Y,Y).

CBs13b METPHUYECKOTO u JIMHEHMHOTr O

CYOBEKTHO-TMYHOCTHOTO ITPOCTPAHCTB CIIEAYET W3
TOTO, YTO HOPMa Pa3HOCTH JABYX OPHEHTUPOBOYHBIX
NPOLIECCOB 00JNIaaeT CBOWCTBAMH METPHKH, T.C.
spistetcss metpukoit || X-Y|=d2(X,Y). CaoiicTBo
merpuku do(X,Y)=d»(Y,X) onpenensiercsi, Tak Kak
(XYY -X)=]- 1Y -X] =Y -X]]. Bropoe
ceoricteo I[CCX  BeImojHsAEeTCS  TaKk  Kak
cyobexTHass Hopma || X-Y|>0 tpersero coiicTBa
anyHocTHOH MeTpuk  da(X,Y)+dx(Y,2)>dx(X,Z).
Torna Hopma cyOwexkTHOM pasHoctu || X-Y|[+||Y-
ZIZX-Z|l.  Yarem  [[X-Z[H|(X-V)HY-Z)] u
UCTIONIb3YEM BTOPOE CBOMCTBO JIMYHOCTHOH HOPMBI
I(X-Y)+HY-2)|<IX-Y|[+H|Y-Z]|. CoiicTBa
JUYHOCTHON MeTpuKH i | X-Y|| BBITOTHIIOTCS, 1

MO3TOMY  JIMHEWHOE MPOCTPAHCTBO  JHYHOCTH
SBIISICTCS METPUIECKUM [8,9].
I[Ipy  MareMaTHYecKoM  MOJEIUPOBAHHHUN

HCCX BbImennM OpTOTOHAIBHBIC JHYHOCTHEBIE
MPOLIECCHI, CKAISPHOE MPOM3BEICHUE KOTOPBIX
paBuo Hymo: (f,)=0. [ns opTOHOPMUPOBAaHHBIX
auyHOoCcTHBIX — mpoueccax  (fi,f)=1. Marpuunas
(hopMa OpPTOHOPMHUPOBAHHOTO JIMYHOCTHOTO Oasmca
UMeEeT BUJ FTF:I, rne F=[f (t),..., fu ©)]; I -
CIUHUYHAS MATPHUIIA.

B marematuueckoM MOJIETMPOBAHUH MOKHO

[OKa3aTh, 4YTO OPTOHOPMHPOBaHHAs CHCTEMa
References:

1. Mishchik SA  (2011)  Proektirovanie
matematicheskikh ~ modeley  fizicheskikh
ob’ektov v protsesse formirovaniya tselostno-
sistemnoy samostoyatel'noy uchebnoy
deyatel'nosti. Odinnadtsataya

mezhdunarodnaya konferentsiya - Fizika v
sisteme sovremennogo obrazovaniya (FSSO -
11), 1 tom — Volgograd: Izd-vo VGPU, 318.

MOJICUCTEMBI CYyOBeKTHBIX GyHKimid F=(fi,...f), a
yCIOBHE JIMHEWHOH HE3aBHCHUMOCTH BEKTOPOB
YCTaHABIIMBACTCST dYepe3 ompenenurensb [ pamma
(D#0). Onpenenurens D=|F" F| B manHOM ciydae
paBeH 1 , Tak Kak il OPTOHOPMHUPOBAHHOM
cucTeMbl QYHKIMH BBIOITHICTCS F'F=I.

IpencraBnenne  CyOBEKTHBIX  HPOIECCOB
yepe3 6a3uCHbIE TMYHOCTHbIE (DYHKIIUH
n

X =2 a,f,(0)

=1

roe @ - CKaJApHble KOA(QQUIMEHTH, WId B
MaTpUYHON ¢dopme X=FA,
rne  F=[fi(t),..f.()];  A=(ai,...,an)" nozBomsieT
ompeneniaTh KOdPQUIHMEHTH @i B KOMIIAKTHOM
MaTpPUYHOM bopme. B ciyuae, ecIu
JINYHOCTHBIN 6azuc F SBJIIETCS
OPTOHOPMHMPOBAHHBIM,  yYMHOXHM  IOCIIEIHEE

cootnomenne Ha F' cnesa: FT X=FT FA. Torma
A=FT X. Ilpoussenenne FT X sBusercss BEKTOpOM
CyOBEKTHBIX CKATIAPHBIX IIPOM3BEICHHUI

[(X, fl)]
A=|...
(X, 1)

rae KooduIMeHTHl d; paccYUTHIBAIOT 10 Gopmyie
o

a, =[xyl

0 . EBom F'F# I 1o s
BBIYHMCIICHUS BEKTOpa  LEJIOCTHO-CUCTEMHOIO
-]
cyopekta A wumeeMm (opMyrIy A=(F'FY F'X
-1
OOpatHas  JMYHOCTHAas  MaTpHLa (F'F)
orpezensiercs no ¢pyHkimu ['pamma:
. {(,fl-,fo...(ﬁ,fn)}
(F'Fy=|...
(oo 1 (s Fa) ]
[pencraBnenHoe MaTeMaTHYeCKOe

MOZEIUPOBaHUE [ETOCTHO-CUCTEMHOIO CyObeKTa
KU3HEACATECILHOCTH  YCTAHABIMBAaeT YETBEPTYIO
3ajjadyy NeJaroroMeTpuKH, HalpaBlICeHHYI0 Ha
(YHKIIMOHAJIBHOE COOTHOIICHHWE NPEJAMETHBIX U
JIeITEIIbHOCTHBIX OCHOB CHELHaICTa IINPOKOTO
poQuIIsL.

2. Mishchik SA (2012) Organizatsiya
laboratornogo fizicheskogo praktikuma na
baze mobil'nykh programm platformy android

v protsesse tselostno-sistemnoy
shirokoprofil'noy podgotovki. XII
Mezhdunarodnaya uchebno-metodicheskaya
konferentsiya - Sovremennyy fizicheskiy
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TO IMPROVE THE QUALITY OF PROCESSING OF HARD ALLOYS

Abstract: The analysis of the influence of deposition of copper-nickel coatings by the diffusion metallization
from environment of the fusible liquid metal solutions at resistance of alloy carbide inserts of type VC and TC,
and to the quality of the processing of hard alloy with high viscosity, has been performed.
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V]IK 67.017

JTA®®Y3INOHHAS METAJUIA3ALIAA TBEPJBIX CIIJTABOB KAK CITIOCOB IMMOBBIIIEHW A
KAYECTBA OBPABOTKHU TPYJTHOOBPABATBIBAEMBbBIX CIIJTABOB

Annomauyusn: [Ipogeden  ananu3  6IUAHUA HAHECEHUs HUKELb-MEOHbIX NOKPLIMuULL nymem ougpy3uonHoi
MEeManIu3ayuy U3 cpeobl 1eeKONIASKUX HCUOKOMEeMALIUYECKUX PACmeopos HA CMOUKOCMb  MEEpOOCHIA8HIX
naacmun u3 cniasos muna BK u TK, a maxoce na xauwecmeo o6pabomku mpyoHo0Opadbamvléaemvix Cniaeos
NOBbIULEHHOT BAKOCU.

Knroueswvie cnosa: Teépoviii cnnas, oupgysuonnas memaniuzayus, oopabomka pesanuem, UsHOCOCMOUKUE
HOKPbIMUSL.

BricokonponsBoauTeapHaAs obpaboTka [ToBbiieHue 9KCILTyaTal[HOHHBIX
MaTepUaliOB PE3aHHUEM JOCTUraeTcsi NMPUMEHCHHEM XapaKTEePUCTUK TBEPJOCIIABHOTO MHCTPYMEHTA, KaK
JuIsl 00pabOTKHM TBEPAOCIIIIABHOTO HHCTPYMEHTA. NOKa3al aHalu3, TNPOBEACHHbIM B 1-ii riaBe

Hecmotpst Ha TO, 49TO oOOmIEE KOIMYECTBO JIUCCEpTallMOHHOM  paboThl, Bemercss B JBYX
PEXYIIEero MHCTPyMEHTa W3 TBEPIBIX CIUIABOB HE HarpaBJICHUIX.
npessimaer 25%, 3THM PEXYIIUM HHCTPYMEHTOM IlepBblif - 3TO  TPagUUUOHHBIA  MYTb,
cHUMaeTcs: 10 65% cTpyXkn OT obmero o0bema 3aKJTFOYAIONIMICS B ONTHMU3AIMN COCTaBa TBEPAOTO
CTPYXKKH, CHHMaeMOTo HHCTPYMEHTOM, CIUIaBa IyTeM NPUMEHEHHS B Ka4ECTBE CBSI3YIOIIETO
W3rOTOBJICHHBIM u3 BCEX HNPUMEHSIEMBIX MHOTO3JIEMEHTHBIX ~ TBEPABIX pacTBOPOB, a B
WHCTPYMEHTAJIBHBIX MaTepPHAJIOB. KadecTBe TBEPAOH ¢assl - KapOuI0B,

Onnako  uHTeHcH(UKANUS  TPOU3BOJICTBA, KapOOHUTPHIOB, HETPAIWIMOHHBIX IS 3THX
IpUMEHEHHE B KOHCTPYKLMSX HOBBIX craBoB Metaimdeckux aementoB (Cr, Hf, Zr u
TPyIHOOOPaOaTHIBAEMBIX MaTepHajoB u Ip.).
aBTOMaTU3anus Iporecca 00pabOTKU NPEAbSIBILIOT Bropoe HampasieHue - ~ 3TO M3MEHEHHE
Bce Ooyee BBICOKHE TpeOOBaHUS K CTOMKOCTH, MEXaHWYEeCKUX  XapaKTepUCTUK (B  YacTHOCTH,
HaJI)KHOCTH WHCTPYMEHTAa W KadecTBy 00pabOTKH HM3HOCOCTOMKOCTH) ITOBEPXHOCTHBIX CJIOEB PEXYIIEeH
pe3aHueM, BCIEICTBHE HTOTO MPOoOIeMa IMOBBILICHNS YacTH MHCTPYMEHTA 3a CUeT U3MEHEHHs MX COCTaBa,
SKCITyaTallHOHHOTO  pecypca  TBEPIOCIUIAaBHOTO KOTOpO€  OCYIIECTBISIETCSI ~ IyTeM  HaHECEHUs
WHCTPYMEHTa SBIIIETCS BEChbMa AaKTyallbHOW He MTOKPBITHH.

TOJIBKO Y HAC B CTPaHE, HO U BO BCEM MHpE.
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Bropoe HampaBieHHEe HHTEHCUBHO pa3BUBACTCA TBEPJOCIUIABHBIX  IUIACTHH  JBYXKOMIIOHEHTHBIC
BeaymMu upmamu Mupa, TakuMu Kak Sandvik HUKENb-MEIHbIE HOKPBITHS, oOmamatommye
Coromant (IIBenus), Hertel (I'epmanus), COUETAHUEM YHHUKAJIBHBIX CBOMCTB, TakKuUX Kak
Kennametal (CILIA), Mitsubishi (SImonus) u np., a BBICOKasI BSI3KOCTb u HU3HOCOCTOMKOCTB.
TaKxKe poccHiiCKUMHU MIPOMU3BOUTENSIMHU: Juddysnonnsie HUKEIIb-METHbIE MOKPBITHS
Kuposorpaackuit WHCTPYMEHTAIbHBIN 3aBO/I, HaHOCWINCh Ha MCXOJHO HETOKPBITHIC IUIACTHHBI
Sandvik MKTC, 3A0 "XonguHroBasi KOMIIaHUS myteM uX AIuQQy3MOHHOW  METaUM3aluu  C
"UHCcTpyMeHTaNbHbIE 3aBOABI" u Ip., NIPUMEHEHUEM  YIOMSHYTOM BBIIIE TEXHOJOTUHU
3aHMMAIOIIMMHUCS TIPOM3BOJCTBOM TBEPIOCIUIABHOTO 1 dy3noHHON MeETaJUTH3aLUH u3 cpenbl
HHCTPYMEHTA. JIETKOIUIABKUX KUIKOMETAIUTHIECKUX pacTBOposB [1].

Jl11 HaHECEeHUs IOKPBITUI HAa TBEPAOCIIIIABHBII Merannuzanus NpOBOAWIACE B CBHHIIOBO-
WHCTPYMEHT B  HAcTosIiee Bpems Hamboiee JUTUEBOM pacIuiaBe, B KOTOPOM OBUTH PacTBOPEHBI
pacipoCTpaHEHHBIMH  SIBIISIIOTCA  J1Ba  crocobda: HUKEIb ¥ Melb. [lOKpPBITHS HAHOCWIIUCH IyTEM

MEPBBINA - 3TO METOJ XUMU4eckoro ocaxaeHuss CVD
u ero YCOBEPILICHCTBOBAHHBIN METOJ
HU3KOTeMIleparypHoro ocaxaeHuss MT-CVD, wu
BTOPOi1 — MeTo Ppuznueckoro ocaxaeHus PVD.

[TokpeITHs, TOMyYaeMble NaHHBIMH METOIAMH,
MPEACTABISIOT COOOM CIOM C KPUCTALTHYECKOI
CTPYKTYpOH M3  XMMHYECKH  HHEPTHBIX |
TYTOIUIAaBKMX COCIMHEHMH, TaknX Kak KapOunj
TUTaHa, HWUTPUA THTaHA, OKCHJ  AJIOMUHHSA,
IUpKOHUS U p. HaHeceHne MOKpHITHIT HAa TBEpIbIE
CIJIaBBl  TIO3BOJSIET  3HAYMTENBFHO  YBENUYUTH
CKOPOCTb  pE3aHus, a, CIEAOBATENbHO, |
MIPOU3BOIUTEILHOCTD mporiecca 00paboTkw,
MIOBBICUTH CTOHMKOCTB MHCTPYMEHTA, ero
TEOMETPUYECKYI0  CTaOWJIBHOCTH W KauecTBO
00paboTKH. OnHaKo TOKPBITHS, HaHECEHHBIE
metogamu CVD u PVD, uMerotT ps cymecTBeHHBIX
SKCILTyaTallHOHHBIX u TEXHOJIOTUYECKHX
HenocTaTtkoB. K unciy 3TUX HEJOCTaTKOB OTHOCSTCS,
NpeXJe BCero, HHU3Kas aare3us, 3TO OCOOEHHO
XapaKTEepPHO ISl TIOKPBITHH, IMOJyYaeMbIX METOJaMU
CVD, BbIcOKas XpyIKOCTb, KOTOpash NPUBOJUT K
CHIDKCHHUIO NTPOYHOCTHBIX CBOMCTB TBEPIOIo CILIABa
W HaKJIaJbIBACT OIPAaHUYCHHS Ha OCTPOTY PEXyIei
KPOMKH HHCTPYMEHTa, a 3aTyIUICHHas peXyIas
KpPOMKa — 3TO BO3PACTAIOLINE YCHUIHS B 30HE PE3aHUS
U BblIeseHHe Temta. Kpome sToro, HUTpUAHBIE,
KapOWIHbIE, OKCUIHBIE MIOKPBITUS 001a1al0T HU3KOK
TEIUIONPOBOHOCTBIO, UYTO TaKXKe CIIOCOOCTBYET
MOBBILICHUIO TEMIepaTrypbl B 30HE pe3aHus, a
pasorpeB B 30HE PE3aHUsl NMPUBOIMT K CHIDKCHUIO
CTOMKOCTM  MHCTPYMEHTa ¥  BO3HMKHOBEHHIO
HapoCTOOOpa30BaHMsl Ha MHCTPYMEHTE, YTO BENET K
CHIDKCHUIO KauecTBa 00paboTKH.

Kpome »3TOro, CmOCOOBI XMMHYECKOTO H
(u3mueckoro ocaxaeHuss TpeOylIoT NPHUMEHEHUS
CJIO’KHOTO, JIOpPOTOTrO, 9HEPro3aTpaTHOTO
000pylOBaHUS, M TEXHOJOTHYECKHE IIPOIECCHI
CBSI3aHBl  C  HCIIOJIB30BAaHWEM  arpecCHBHBIX,
STOBUTBIX CpEl.

Peurenue BbIIEyKa3aHHBIX MTPOOJIEM MOXKET
OBITH JIOCTUTHYTO HPUMEHEHHEM JUIsi HaHECEHUs
MTOKPBITUH TEXHOJIOTUHU U by3nOHHOK
METAUIM3alK  TBEPABIX  CIUIABOB M3  CPEMBI
JIETKOTUIaBKUX JKUIKOMETAJUIMYECKHX PacTBOpOB. B
YaCTHOCTH, NPEJIaraeTcsi HAHOCUTh Ha MOBEPXHOCTh

MOTPYXEHUSI W BBIACPKKH  3aJaHHOE  BpeMs
TBEPJIOCIJIABHBIX IUIACTUH B BaHHE C JIETKOIUIABKUM
pacIuIaBoM. IIponecc OCYIIECTBIISIICS B
MOJIepHU3UPOBaHHOH anekTponeun CI'B —2,4-2/15-
W3, mosBomsronieli MpoBOIUTH, HArpeB HM3ACIHN B
cpeze MHEPTHBIX Ta30B.

MogepHnzanms 1medn ObUla TPOBEAEHa C
Lenpl0  oOecredeHns BO3MOXKHOCTH — HAHECEHUS
MOKPBITUH B OTKPBITOH  JKMJIKOMETALITNYECKOMN
BaHHe. HaHeceHue NOKPBHITUA MPOBOAWIOCH B
uHTepBaiie Ttemneparyp or 900 go 1220°C B
N30TCPMHUUICCKOM UKIJIC u B HUKIJIC
TEePMOLUUKINPOBAHUS.  JJTUTENBHOCTh  BBIAEPKKU
BapbHpoBaiack ot 10 MunyT 10 30 gacos.

[TokpbIThIe TUIACTHHBI M3 TBEPABIX CIUIABOB
TIO/IBEPTAINCH MeTaiorpaguaecKum
HCCIIeIOBAaHUAM Ha HCCIIE0BATEIbCKOM
MetaorpadguaeckoM Mukpockone AxioObferever
Al.m ¢pupMmsr «Zeiss», IpoMepy MUKPOTBEPIOCTH Ha
JJIEKTpOHHOM  TBepaoMepe Dura  Scan  80.
Pactipenenenne 37M€MEHTOB B IPHUIIOBEPXHOCTHBIX
CIIOSIX TBEPAOCIUIABHBIX IUIACTHH - TOKPBITHH H
NPWIETAlOINX K HUM YYacTKOB OIIPEAEIAIOCH
METOJIOM PEHTI'€HOCTIEKTPAJIFHOT0 MUKpOaHaIN3a Ha
MUKpoaHanu3arope «Camebax micro», OCHaIlIEHHOM
SHEProANCIEepCHOHHBIM  cniekTpoMeTpoMm  «INCA
ENERGY 350», nmpu 3Hepruu 31eKTpoHOB 30HAa 15
K3B. JIokanbHOCTE OIpeaeneHust 2 MKM.

®a3oBbIil cocTaB 1o ToIIMHE AU((HY3HOHHOTO
CIIOSI  OTpENENsuICST METOZOM  PEeHTreHO(a3HOTOo
CTPYKTYpHOTO aHanu3a Ha auppakromerpe JPOH —
YM2.

HccnenoBanus 1Mo OLEHKE BIMSHHUS COCTaBa U
CBOWCTB TIOBEPXHOCTHBIX CJIOEB TBEPAOCIUIABHOTO
WHCTPYMEHTa Ha Ka4eCTBO 00pabOTKM MPOBOIIIIUCH
IMyTeM TOYCHHSA aTIOMHHHEBOTO ciulaBa AMr6 u
HepxkaBeromeit cramm  12X18HIOT, a Ttaxxke
TutaHoBoro cmiaaBa BT1-00. 3arotoBku  u3
ATIOMHUHUEBOTO CIUIaBa ObUIM B BHJE IIpyTKa
nuamerpoM 50 MM, a 3aroTOBKH U3 HEpKaBerollen
CTaJM - B BUJE TOHKOCTEHHOW TpYyOBI (TOJIIMHA
cTeHKn 2MM) nuameTpoM S0MM, 3arotoBka U3
TUTAaHOBOT'O CIUIaBa MpEJACTaBIsUIa CO0OHM INPYTOK

JUaMeTpoM 20Mmm. TokapHas obpaboTka
MIPOBOAMIIACH TIPH CKOpocTsax pesanust 60 m/c, 80
m/c, 100 wm/c, mnomaueir 0,14mMM/06. Orienka
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CTOMKOCTH pE3L0B MPOBOAWIACH ITyTEM TOYCHUS
npytka avamerpoM 60MM u3 cramm XI12M® B
COCTOSIHUM TIOCTaBKH. 3a MEepUoJl CTOMKOCTH
MPUHUMANIOCh BpeMsi, 3a KOTOpOE pe3er] Tepsl
pexylIe CBOUCTBA.

Kak mokazanmn pe3ynabTaThl HCCIIEIOBAHUS,
muddysnoHHas MeTayuM3anys TBEPIBIX CIUIABOB
tunoB BK uw TK wu3 cpenpl JerkomiaBKUX
JKUJIKOMETAJUTMYECKHX PAacTBOPOB HHUKENS U MeIu B
CBUHLIOBO-JIUTHEBOM  paciulaBeé  INPHBOIUT K
(hopMHPOBaHNIO Ha WX MOBEPXHOCTH JABYXCIOHHOTO
muddy3nonaoro mokpeitus  (puc.l). HapyxHbrit
CIOM TIOKPBITHS TIPEACTABISIET COOOH TBEpABIiA
pacTBOp HUKels, Menu U Kobanbra. ToJIMHA 3TOrO
CJIOSl 3aBHUCHUT OT PEKHMOB METAJUIN3AIIUH H JICXKHUT B
npenenax 10...25MKM, a €ro HCXOgHAs
MHUKPOTBEPJOCTh MOBEpXHOCTHOro cios - 3000-
3200MITa. ITon TBEPIOPACTBOPHBIM
MOBEPXHOCTHBIM cJoeM Ha cmiaBax tuma TK
topmupyercsi €0l NOBBINIEHHOH  TBEPIOCTH.
MuxkpoTtBepaocTs 3TOro cios cocrasiaster 21000
MlIla, T.e. O6onee yeM Ha 2 Thic. MIla BbImIE
TBepAocTH ocHOBHEL. [locme »Toro Habmomaercs
MOHOTOHHOE CHIDKEHHE TBEPIOCTH 1O TBEPAOCTH
ocHOBHI - Hsp = 18660 MIIa.

®otorpadun tmactuH u3 cmwiaBa T15K6 ¢
HUKEIIb-MEJIHBIM ~ TOKpPBITHEM W 0e3  Hero
NIpEe/ICTaBIICHBI HA PUCYHKE 2.

BrIcokast BSI3KOCTh HUKEIb-MEIHBIX MMOKPBITHHA
3HAYUTEJIBHO MOBHIMIAET U BSI3KOCTh MIOBEPXHOCTHBIX
CJIOEB TBEPIBIX CIUIABOB, YTO ITO3BOJISIET CO3]aBATh
OCTpBIE pEXyIIMe KPOMKH HAa WHCTPYMEHTE U
3HAQUUTENbHO  CHU3UTH  HX  CKIOHHOCTH K
BBIKPAIIMBAHUIO MPU BO3ZHHKHOBEHHH B IIPOIIECCE
pe3aHust yoapHBIX Harpy3ok. Huskwit ko3¢ ¢uiment
TPEHHs, BBICOKAas TEIUIONPOBOAHOCTh  HHKEJb-
MEJIHOTO TOKPBITHS, OCTPOTa PEXYILEH KpPOMKH
MO3BOJISIIOT  MCKIIIOYMTH HApOCTOOOpa3oBaHME Ha
WHCTpYMEHTE U, TakuM o00pa3oM, IOBBICUTH
Ka4ecTBO 00pabOTKH U €€ IIPOU3BOJUTEILHOCTb.

CpaBHUTENBHBIE HCIIBITAHUS PEXYLIUX CBOMCTB
MHCTPYMEHTa C TBEPJOCIUIaBHBIMHU IUTACTHHAMH, 0e3
nokpeiTiid, ¢ PVD moxkpeitusamu (TY 19-4205-77-
2004) Ha 6a3e HUTPHUIA THTAHA U C HUKEIb-METHBIMHI
1} y3HOHHBIMI TTOKPBITHSMH, HMPOBEICHHBIE MPU
TOKapHOW 00paboTKe, TMOKa3alW, YTO HAHECEHUE
MOKPBITUH  Ha  TBEPJOCIUIABHBIA ~ WHCTPYMEHT
oOecrieunBacT 3HAYUTEIBHOE IOBBIIICHHE KauecTBa
ob0pabotkn. Tak, mNpH TOUYEHHH AaJFOMHHHAEBOTO
crmaBa AMI pe3liaMM, OCHAIlCHHBIMHU IUIACTUHAMH
¢ PVD nmnokpeITHsIMH, HaOMIOAaeTCs CHIDKCHHE
IIEPOXOBATOCTH MOBEPXHOCTH IO CPABHEHHIO C
00paboTKOil pe3laMu, y KOTOPBIX IUIACTHHBI OBLIH
6e3 mokpeitust. [Ipu ckopoctsix pesanus 80 u 100
M/MHH pe3naMu ¢ PVD MOKpBITHSIMH OTHOCHTEIHHO
HETIOKPBITBIX rapamerp LIEPOXOBATOCTU
o0paboTaHHOM TMOBEpXHOCTH Ra cHIKaercs B
2,4pa3a. OpnHako, 00paboTKa TOTrO K€ CIUIaBa
pesmamu ¢ U y3HOHHBIMH  HHKENb-MEIHBIMU

MIOKPBITHIMKA ~ 0OecriednBaeT OoJiee CyIIeCTBEHHOE
TTOBBITIICHUE KauecTBa 00padOTKH.

E
5 ~

Pucynok 1 - Bux HeTpasBJieHOro
MeTa/uIorpagpuyeckoro minda cnnasa T15K6 ¢
HHUKeJb-MeHbIM NOKpbITHEeM. X500.

PucyHnok 2 - TBepaocnjiaBHble IeCTUTPAHHbIE
miaacTuHel WNUM-080404 ¢ HUKeJIb-MeIHBIMHA
NMOKPBHITUSIMU (CBeETJIbIe) U 0e3 MOKPbITUIA

(TeMHBbIE).
CpaBHeHHE  MapaMeTpoB  IIEPOXOBATOCTH
00paboTaHHbBIX MIOBEPXHOCTEH pesuamu,

OCHalICHHBIMU IINTaCTUHaAMH C }_'[I/I(l)(l)yi’)I/IOHHLIMI/I
HUKCJIb-MCIHBIMU TTOKPBITUSAMU U 6e3 HOKpI:ITLIﬁ,

npu  ckopoctsix pesanus 80 wu 100 m/muH
MOKa3bIBAET, YTO  HHUKEIb-MEOHBIC  ITOKPBITHS
obecrieunBaroT CHIDKEHHE nmapamerpa

IepoxoBaTOCTH 00paboTaHHON MOBepXHOCTH Ra B
4,3 paza. Tax, npu ckopoctu pe3arus 100 m/muH R,
HOKp4Ni+Cu:1757MKM5 a Ra HETOKp. :6;71MKM~

CHIKEGHHE IIEepoXOBaTocTH 00pabOTaHHBIX
MIOBEPXHOCTEH pe3liaMH, OCHALICHHBIMU TIACTHHAMH
¢ mudQy3nOHHBIMA HUKETb-MEIHBIMU TTOKPBITHSIMH,
[I0 CPAaBHEHMIO C pe3lamMu ¢ IutactuHamu ¢ PVD
MOKPBITUAMH TIpU  cKopocTsax pesanus 80 m 100
M/MuH coctaBisier 1,8 pasa, T.e. 180%.
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Takum oOpa3om, HaHeceHHWE TU(PY3HOHHBIX CHIDKEHHE LIEPOXOBATOCTU o0paboTaHHOM
HUKEIIb-MEJIHbIX IIOKPBITUII Ha TBEPABIE CILIABBI MIOBEPXHOCTH OTHOCHUTENBHO IIacTUH ¢ PVD

o0ecrieuynBacT 3HAYMTEIHLHOE YIy4lI€eHUE KadyeCTBa

YUCTOBOW  OOpaOOTKM  alIOMMHHUEBBIX  CIUIABOB.
JlanHOe ymydnieHHWe KadecTBa 00pabOTKH, Kak
MOKa3bIBAET aHanm3 COCTOSIHUS nepegHen
MOBEPXHOCTH  pe3lla, CBA3aH C OTCYTCTBUEM

HapOCTOO6p330BaHI/I$[ Ha DJTOH MOBCPXHOCTU HaA
TBCPAOCIUIAaBHBIX IUIACTUHAX C€ HUKCJIb-MCIHBIM

MOKPBITHEM.
VYiayumenne KadecTBa OOpabOOTKM 3a CUeT
HAaHECEHUs]  NOKPBITUM  HAa  TBEPAOCIUIABHBII

WHCTPYMEHT HaOIofaeTcs u mpu o0paboTKe THTaHA
n €ro CIujiaBoOB. HCCHC}IOBaHI/Iﬂ 110 OLICHKEC BJIMAHUSA
TUMA MOKPBITHS Ha IIEPOXOBATOCTh 00PaOOTaHHBIX
MOBEPXHOCTEH, MpoBeneHHble Ha cruaBe BT1-00,
MOKa3aly, 4YTO [IepOXOBAaTOCTh 00pabOTaHHOM
MOBEPXHOCTH 3aBHUCHT OT CKOpOCTH pe3anus. Ilpu
ckopocTd  pe3aHus 30M/MUH  TBEpIOCILIABHEIC
wiactueel ¢ PVD  nokpeiTHeM  obecrnedMBaioT
HE3HAYHUTEIILHOE CHIDKECHUE LIEPOXOBATOCTH
MMOBEPXHOCTH 110 CPaBHECHUIO C IDIACTHHAMHU 0e3
MOKPHITHH, B TO BpeMs KaK IIePOXOBATOCTb
00paboTaHHON TOBEPXHOCTH TIOCIE TIPUMEHEHHS
IUTACTHH  C  HHUKENb-METHBIMH  HOKPBITHUSIMH
cHmmwiack B 2,4 pasza. Ilpm ckopoctn pe3aHus
40m/MuH  HaOmomaeTcss HEOONBIIOE  ITOBBIIICHUE
IIEPOXOBATOCTH  IOBEPXHOCTH,  00pabOTaHHOI
mnactTuHaMu ¢ PVD nokpsiTueM, IO CpaBHEHHIO C
IUTACTHHAMK ~ 0e3  mOKpeITHi.  Hukenb-memHbie
MOKPBITHS Ha JIaHHOM pEeXHME O00eCrnednBaoT
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AHanorn4yHbele pe3yNbTaThl HAONIOJAIOTCS TPH
00paboTKe ayCTCHUTHOW HeprkKaBerollel cTamu. Tak,
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YK 004.722.2+004.272.3
O TOMOJIOTMYECKON KOMIMAKTHOCTH BBIYACJUTEJBHBIX CUCTEM !

Annomayusn: I[lpobrema cunmesa mMONONO2UU  BLIYUCIUMENLHOU CUCMEMbL peudemcss Kaxk 3a0add
nocmpoenus epaga ¢ MUHUMATLHLIM OUAMEMPOM NPU 3A0AHHBIX 3HAYEHUAX NOPAOKA, cmenenu u obxeama epaga.
Pewenue ocnosarno Ha UChoIb308aHUU NPOCKMUBHO20 ONUCAHUSL 2DAPA U C60OUMCS K ROCmpoeruto cogmecmuoll (6
OMHOWICHUU YKA3AHHLIX 8blULe XAPAKMEPUCMUK) CUCMEMbl €20 6EPUUHHO ROJHbIX npoekyull. Jlano nowsmue
KOMNAKMHO20 2paga, onpedeneHa e20 auamumuieckas MoOelb U U3N0NCEH OCHOBAHHLIU HA Hell aneopumm
2enepayuu.

Knrouesvie cnosa: Tononocus cemeti cesizu sviuuciumenshvlx cucmem (BC), komnaxmuocmo 2pagpos BC;
ouamemp, nopsi0ox, cmenensb u ooxeam epaga BC.

Beeaenne. 3aKJII0YaeTcs B TOM, YTO BPEMEHHON MHTEpBan OT
MacmrabupoBanue BBIYHCIIATENBHBIX U MOMEHTa H3MEHEHHMS COCTOSHHMSI CHCTEMBl WU
MH()OPMAMOHHBIX PECYpCOB HEPA3pHIBHO CBS3aHO C OTJENIBHBIX €€ JIEMEHTOB J0 MOMEHTA 3aBEPILICHHUS
CO3JaHHEM U  COBEPLICHCTBOBAHHEM  MOJEINEH, pearupoBaHMs Ha OTH U3MEHEHHsS HE JOJKEH
MPEAOCTaBIISIOINX HE TOJIHKO BO3MOXKHOCTH CHHTE3a MIPEBBIIIATh HEKOTOPOTO KPUTHYECKOTO 3HA4YCHUS,
TONOJIOTMM  MAacIITaOMPyEeMBIX  BBIYHCIUTENBHBIX OTIPEIETISIONIETO BPEMCHHYIO TPaHHILY

cucteM (BC) m cereéi, HO W BO3MOXHOCTH HUX
UCIIOJIb30BaHKs U aJeKBaTHOIO U 0e3yCJIOBHO

panmoHansHOCTH. K mprMepy, 3ama3apIBaHIe peaKiuy
Ha pasrpys3Ky/Heperpysky JHHUH 3JeKTponepenadn

aKTyaTM3UPOBAHHOTO yIpaBJICHUSA MOXET  TPUBECTH K  MOTEepPEe  YCTOWYHBOCTU
(DYHKIIMOHMPOBAHUEM TIOCICAHUX IIPU COXPaHCHHUU SHEPrOCUCTEMBI u K KaTacTpo(huIecKumM
UMH  (QYHKIUOHAIBHOW W WH(POPMAIUOHHON TIOCJICZICTBUSIM.

LEIOCTHOCTA.  AKTyaJIU3UPOBAHHOCTh  YNPABJICHHS

! PaGora BbImomHEeHa Tpu  momuepkke  Poccuiickoro  ¢GoHma  GyHIAMEHTANbHBIX — HCCIEIOBAHUIMA

(mpoexT 14-07-00169a)
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dakropaMu  3ama3fbIBaHUS  YIPABISIOIICH Haubonee  pacmpocTpaHeHHBIMH  METOAAMH
uHpopmanuy, TOPUBOASLIMMH K  IOoTepe  ee peureHus mpoOJIeMBl CHHTE3a CTPYKTYp C 3aJaHHBIMHU

aKTyaJbHOCTH U MOCJCayroeMy HedpPeKTUBHOMY, a
B HEKOTOPBIX CIIydasx v HEOC30MacCHOMY YIPaBICHHIO,

MOTYT OBITh: HCJOCTaTO4YHasA OICPATUBHOCTDH
MOACUCTEM MOHHMTOPHUHTA COCTOSIHUI CHCTEMBI M €€
OJICMCHTOB, HCJOCTaTO4YHAasA 3(1)(1)CKTI/IBHOCTB

AITOPUTMOB MHTEPIPETALMN COCTOSHUHA U BBHIPAOOTKH
VIPABISIIOIHUX BO3ACHCTBHI U cemegbie 3a0epiCcKu B
JOCTaBKe Kak MH(OpPMAIUK 00 U3MEHEHHH COCTOSHHS,
TaK ¥  COOTBETCTBYIOIIEH 3TUM  HM3MCHEHUSIM
ynpasistomeii mHGopManuu. 3aJepX KA TPH  ITOM
Hapsigy ¢ KadecTBOM HCIONB3YyEeMbIX B CHCTEME
KaHaJIOB W IIPOTOKOJIOB CBSI3H OIPENCIIOTCS  ee
TOIIOJIOTHEH: HaIM4ue TPAH3UTOB, XapaKTCPHOC JId
HETIOJTHOCBSI3HBIX CHCTEM, YBEINYUBACT
MPOTIOPIIMOHANILHBIE YHCITY TPAH3UTOB 3aICPIKKH.

Ontumuzanus Ttonojorud BC mo kpureputo
3a7iep>KeK TO3BOJISIET BBICBOOOAUTH JIOTIOJIHUTEIIbHBIC
BpEMEHHEIE PE3epBBl Il  HWCIIOJIB30BaHMSA Oojee
Ka4eCTBEHHBIX) ANrOPUTMOB UHTEpIpeTaluu
CcOCTOSHMH W (OPMHPOBAHMS  YHPABIAIOIINX
Bo3zeiicTBUil. Takum 00pa3oM, BBIOOP TOIIOJIOTHH C
MHUHAMAaJIbHBIMU 3aJepIKKaMH MEXMOIYJIBHBIX
B3aUMOJEUCTBUH SIBISIETCA OJIHHUM W3 Ba)KHEHIIIHNX
(GaKkToOpoB,  ONpEAECNAIONIMX  YINPABIAEMOCTb  H
yCTOWYHMBOCTh cUcTeMbl. J[06aBUM K 3TOMYy 0CO0YIO
KPUTHUYHOCTh K BPEMEHM pEaKIuu (CIeJ0BATENBHO, U
K CTPYKType) Ha KOHGUIypalMOHHBIC H3MCHCHHUS B
oTkazoycroituuBeix BC: mpome ieHue B ToKaTU3aIiu
HEHCTIPaBHOCTEH MOKET NMPHUBECTU K KAaCKaTHOMY HX
PasBUTHIO M COOTBETCTBYIOIIUM KaTacTpOo(QUUeCKUM
TIOCJIEACTBHSIM U JIJISl CAMOM CHCTEMBI, U JUIsl 00BEKTOB
ee ympaBJIeHusI.

[IpoOnembl cHHTE3a CTPYKTyp C 3aJaHHBIMH
KOMMYHHUKaIIMOHHBIMH XapaKTePUCTHKAMHU
TPaIUIMOHHO DPEMIAIOTCS METOJaMH TEOPHH Tpados.
IIpu 3TOM MEXOy MHOXXECTBOM MOJIYJIEH CHUCTEMBI U
MHOXKECTBOM BEpPIIMH rpada, a TaKKEe MEXIy
MHOXKECTBOM  JIMHUM CBsi3u u  pebep rpada
YCTaHABJIMBAIOT B3aMMHO OJHO3HAYHBIE COOTBETCTBUS,
a 3aJlep)KKH B CHCTEMax M CETAX acCCOLUHUPYIOT ¢
METPHYECKUMHU XapaKTepUCTUKaMHU rpados:
JUaMETPOM, PaIyCOM U SKCHEHTPUCUTETAMHU BEPILINH
[1,c. 141]. Tlosromy, aHanmu3upys 3aech Tpadbl u
ONTHUMU3UPYSI UX METPHUUYECKHE XapaKTEePHUCTHKH, MBI
UMEEM B BHUJY IPEXKAE BCErO CTPYKTYpHl CHUCTEM M
ceTell CBSI3M M ONTHMHU3AIMIO COOTBETCTBYIOUIMX WM
KOMMYHUKAIIHOHHBIX CBOHCTB.

M3BecTHBIE HCCIEN0BaHUSl YCTOWYMBOCTH CUCTEM
K Cily4ailHOMy W/WJIM TpeJHaMEPEHHOMY YIAICHHIO
BEPIIUH u3 OTIMCBHIBAOIITIX ux rpagoB
CBUJCTENBCTBYIOT O  OONbBIIEH  yYCTOWYMBOCTH
pETYISPHBIX CTPYKTYD, XapaKTepU3yEMBIX
pacmpesielieHueM CTeleHH BepIIMH ¢ He Oojee yeMm
Tpemsi HecoBmageHwsmMu [2, c.920]. IlosTomy
00BEKTOM HCCIIEIOBAaHMS B JTAHHOW padOTe SIBISIOTCS
peryisipable rpader BC.

CBOICTBAMH  SIBJISIFOTCS ~ CTOXaCTHYECKHE METOJIbI,
COCTOfIIME B TEHEPAalMU CIy4alHBIX TpadoB € HX
¢unpTpanye 10  COOTBETCTBYIOIIMM  3aJlaHHBIM
cBoiicTBaM kputepusm [3 c. 4; 4 ¢. 1] unm ocHOBaHHEIE
Ha TeHeTHYeCKHX noaxoxax. OmHaKO B TOM Ciydae
JO0IMyCTUMO TOBOPUTH JINIIb (6] BEPOATHOCTHO-
ONTHUMAJBHOM CHHTE3€, OIpPEleIieMOM pa3MepoM
BBIOOPKH I MOIITHOCTBIO Clly4aiiHO
CreHEPHPOBAHHOW NEpPBOHAYAIBHON MOMYJSIHUU, W
HeJleTEPMUHHUPOBAHHOCTb Pe3yNbTaToB TaKoro
CHHTE32a MOXXET TIPUBECTH K HENpeICcKa3yeMbIM
JECTPYKTHBHBIM  TIOCIEICTBUSIM B IIpollecce
(YHKIIMOHUPOBAHHUS CHCTEMBI.

Bo3MOXXHOCTH ~ [€TEpMHHUPOBAHHOTO CHHTE3a
ctpykTyp BC B HacTosmiee BpeMst criabo U3y4eHbl. ITO
CBA3aHO C TEM, YTO TPAIWIMOHHO HWCIOIBH3yEeMBIH
ammapar aHalm3a U rnpeodpa3oBaHuil TpagoB OCHOBAH
Ha HEI0CTaTOYHO (hopMaM30BaHHBIX "
MHPOPMALMOHHO eMKHX omHcaHmsIx. B pabotax [5 c.
696-698; 6 c. 167-171] BmepBbie HPEIIOKEH CIOCOO
ormucanus rpada CKOOOYHBIMH €ro IMPOEKIHSIMH,
W3HAYAIIbHO COJIEPKAIIMMHE HE TOJIBKO HHPOPMAIIUIO O
CMEXHOCTH BEPIIHMH, HO U 00 MX JOCTHXHMOCTH, YTO
UCKIIIOYaeT HeoOXOIMMOCTh BPEMEHHBIX 3aTpar Ha
MOUCK KpaTyalIIMxX MapuipyToB; B paborax [7 c.
213,8 c. 112] npennoxeHO HCHOIb30BaTh TaKUE
MPOEKLUH B IPOIIECCE OIEPAaTHBHOTO YIPABJICHUS, B
YacTHOCTH, B mporeccax pexoHbUTYparun
oTkazoycroituuBeix BC. AHamuTH4eckuil TOAXOI K
CHHTE3Y peryisIpHBIX TpagoB C  3aJaHHBIMH
3HAYCHWSIMH  TOpSAAKa, CTENeHH ©  00XBarTa,
OCHOBaHHBI  Ha  TPEACTAaBICHHH  CTPYKTYpHI
npoekisivu rpada BC, BepBbie nmpeaioxeH B [9].

B nanHo#t paboTe B pamKax 3amadd reHepanuu
peryssapHbIX CTpykTyp BC Mo KpUTEpHIO 3amepikek
BBEJICHO TIOHATHE KOMIIAKTHBIX CTPYKTYp (Tpados
CI/ICTCMI)I) U OIpPCAC/ICHBI YCJIOBUS KOMIIAKTHOCTH.
IIpemnoxkeH crmocod cUHTE3a KOMIIAKTHOTO Tpada C
3alaHHBIMM ~ 3HAUCHUSMH TOpsJKAa W CTCIICHH,
OCHOBaHHBI Ha TIIOCTPOCHHH 0Aa30BOH CHCTEMBI
MPOEKINiA cyrpada, Ha COBMECTHOM pEIICHUH 3TOH

CHCTEMBl IyTeM JOONpPEACNICHUS €€ HCXOIHBIX
MIPOEKIH 10 peOepHO MTOITHOTHI.

2. OCHOBHBIE MOJI0KEHHS.

B nmanHOM pa3nene TpHUBEIEHB HEKOTOPBIE

UCIIONIb3yeMble B paboTe OmpeAeieHuss W oouiue

CBEJICHHS O MPOCKTHBHOM OMUCaHUH rpada.
Peeynspuoiti epagp — cBsazubii rpad G(V, E),

crenean deg(Vi) =S; Bcex BepmmH Vi € V KOTOpOTro

PaBHBI MEXy COOOIf; IPK ITOM CTENEHb S Ha3bIBACTCA
crenenblo S(G) perymnspHoro rpada G.
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3Kcz4eHmpucumem eepuiunbvl  — A HaHHOﬁ

ueV rpapa G(V,E)

roae d(U,V) — paccrosHHe

BCPLINHBI BCJIMYMHA

e(u) = maxyy . va(u, V),
MEXJy BepIIMHaMu U 1 V.
,Z]uaMemp - HaI/I60J'IBHIe€ paCCTOHHI/Ie Mex(zxy

BepIIMHAMH cBsA3HOTO Tpada: d(G) = max, . ve(u).

MHHHMAaJIbHBIA
CBSI3HOI'O

u3
rpada:

Paouyc  zpagpa -
OKCIIEHTPUCUTETOB  BEPIIMH

r(G) = miny . v e(u).

Ipoexyus P(vj)) tpada G(V,E) mpencrasmser
€000l MHOTOYpPOBHEBYIO KOHCTPYKIIUIO, HAa HYJIEBOM
YpOBHE KOTOPOH paclojiokeHa BepmmnHa Vj € V,
BbIOpaHHAs! B KAueCTBE PaKypCHOM; MOPOXKACHHOE €0
MOAMHOXKECTBO BEpLIMH IIepBOro ypoBHs VijcV
CONIEpIKUT BCe BepunHbl ee Okpyxkenus MVj), a i-i

ypoBenb (i >1) mpencrasiser coOOW COBOKYIMHOCTH
MOJMHOXKECTB ~ BEpPUIMH, KaXJ0€ M3  KOTOPBIX
MOPOXKIeHO BepiiuHoi (i - 1)-ro ypoBHS U sBIsiETCS
OKpY>XKCHHEM 3TOI BEpIIUHBI 0€3 TeX ero BEpILIMH, YTO
MpEeAlIECTBYIOT € B JaHHOW Npoekuuu. Takum
o0pazom, OTHOIIICHHE «TIpeNIIeCTBOBAHUS
BEPIIUHBI/TIOPOXKICHIS TOJMHOXKECTBa» (paKTUIeCKH
MOJICITAPYET OTHOIIICHHE CMEKHOCTH
MPEeIIIeCTBYIOMIEeH BEPIIUHBI BEpIINHAM
MOPOXKAEHHOTO €10 MOoAMHOXecTBa. (DopmanbHas
3aIHACH 3TUX OTHOIIEHUH B CKOOOYHOM OTMCAHHUH IBYX
MIPOU3BOJIFHO B3ATBHIX COCEIHUX YPOBHEH NpPOEKIHH

rpada umeer BUj
Vi L, L vy L

TA€ BEPLIMHBI Vii U Vij OIHOIO M3 MOJAMHOMKECTB i-ro

YPOBHSI  MPEJIIECTBYIOT U CMEKHBI  BEPUIMHAM
MOPOXKICHHBIX HMMH TOAMHOXECTB Vi1 H Vinj
Beirecrosiimero (i + 1)-ro ypoBHS.  TeXHOJOTHs

NOCTPOCHHs CKOOOYHBIX oOmucaHud rpada © HX
CBOIiCTBa [JOCTAaTOYHO MOAPOOHO IIPEACTABICHHI B
pabotax [5 c. 696-698; 6 ¢c. 167-171] u o0b6oOmmeHb B
[9], mo3TOMY 371€CH OCTAHOBHMCS JIMIIL HA HEKOTOPBIX
UCIIOJNIb3yEMbIX B JAHHOW paboTe CBOWCTBAX.

Bepimnae Vij k-ypoBHeBoit mpoekumu  Py(Vo),
MOCTPOGHHOM M3  PaKypCcHOM  BEpIIMHBI Vo,
COOTBETCTBYET YIIOPSIIOYEHHOE MHOXKECTBO BEPLIMH
W(vij) = (Vo, Vio, ..., Vij),  TIpeAcTaBisiiomee  coboii
NpOCTYI0 Lemb W3 Vo B Vi, AJIMHA O3TOW Uenu
d(Vo, Vi) =i. B obmem ciaydae HekoTopsie (3a
UCKITFOUEHHEM PaKypCHON) BEPIIMHEI poeKIn Pi(Vo)
MoryT ObITh Mjj-kpaTHbIMK: 0 < m;j; < XiCi — % |Vi, rre
Ci — 9mcIIo 3IeMEeHTOB I-Tr0 YpoBHS mpoekunn Py(Vo), a
Vi < V — MHOXeCTBO BepIHH rpada, IpeacTaBIeHHBIX
i-M ypoBHeM mpoekiuu. OTauyue Mjj OT EAWHHMIIBI
O3HayYaeT HaJIMYMe COOTBETCTBYIOIIETO YNCIIa IPOCTHIX
Lenel U3 paKypcHOW BEPIIMHEI Vo B BEPIUUHY Vjj.

B [6, c. 170] noka3aHo, 4T0 HOMEp i YpPOBHS B
npoekiuu P(Vy) ompenenser ynaieHHOCTs BepmuH Vi

3TOrO YPOBHS OT PaKypCHON BEPIIHMHEI Vo a TaKXKe TO,

YTO  YpOBEHb Ke, BIEpBbIE  JOOMpPENEISIONIMI
MHOXKECTBO BEPIIMH BCEX HUKEPACIOJIOKECHHBIX
ypoBHeir  mpoekmuu  rpapa  G(V,E) mo V,

COOTBETCTBYET OKCIICHTPHCUTETY
BEPILUHEI Vo B Ipoekiuu P(Vo):

e(Vo) pakypcHou

e(we) = ko |UiZy Vi <V, U,V = V.

(0

Ha3zoBem 3TO yciioBHE YCIOBMEM BEPUIMHHON
NOJHOTHI npoekiuu. OnHako peanusanuu yciaoBust (1)
B MPOEKLUK HE BCET/a JOCTAaTOYHO JJIsl ONpeNesICHHs
Bcex pebep ommceiBaemoro eto rpada. IIpoexims
Px(vo) rpada G(V,E) sBusercs mOmHOW, ecid c€ro
OTIpeJICTICHBl BCE €r0 BEpLIMHBI U pedpa (OTHOIICHMS

cMeXHOCTH). HeoOXonumple — yCIIOBUSL — HOJIHOTEHI
NPOCKIIMM MOTYT OBITH 3alUCaHBl  CIEAYIOMIUM
obpazom:

UisoVi =V u UL E =E,

3neck Ei= {ew|U € Vi,V eV} — MmHOXECTBO pebdep,

WHIMACHTHBIX [apaM BEpIIMH COCEIHHX YPOBHEH
poeKuu. HeTpymHO 3aMeTHTh, YTO HEepBOE M3 ITHX
YCITOBHIA (ycmoBue BEPIIUHHON TTOJTHOTHI)
TMOTJIOIIAETCS BTOPBIM (YCIIOBHEM peGepHON IOIHOTHI
TIPOEKITHH).

OrMetuM Tarkke JmokazanHoe B [9, c. 77]
CBOWMCTBO O 4YHCJE YPOBHEW B IOJHOW MPOEKLHUH,
COTJIACHO KOTOPOMY MHHHMMAIIBHOE YHUCIO YpPOBHEH
K= Kmin(Vo) B mpoekiuu Py(Vo) CBS3HOIO MPOCTOrO
rpada  G(V,E), nmocratouHoe s TOJHOTHI
NpE/CTaBICHUs, HE MEHbIEe 3KcueHTpucutera €(Vo)
paKypcHOH BEpLIMHBI Vo U He OOJIbILE yBEIHYEHHOTO
Ha eUHMUILY €ro 3HAYCHIUS:

— e(v )! A(u' 17) = 0'
kmin(vo) = {e(vo()J +1, A(u,v) = 1.

IMpenukatr A(U,V) OyAeT WCTHHHBIM, €CIH B
MHOXeCTBe Ve BEpIIMH YPOBHS paccMaTpuBaeMOM
MPOEKLIUH ¢ HOMEPOM, PaBHBIM KCIIEHTpHCUTETY €(Vo)
paKkypCcHOM BepIIMHBI Vo 3TOM MNPOEKIMHU, HaWaercs

()

XOTs1 OBI IB€ CMEKHBIE BepIIUHbI U, V € Ve, d(U, V) =1,

PaBHOOTCTOSAIIME OT PAKypCHOH BepUIMHBI V) Ha
BeIMYMHY €€  JKcueHTtpucutera  €(Vo),  T.e.

3{u, v € Vi | d(Vo, U) = d(Vo, V) =e(Vo) u (U, V)=1}.

[lpuBeneHHbIE HMXKE U HCIOJB3YeMbIEe Jayee
JIEMMBl  SIBJISIIOTCSL  CJICJACTBUSIMH  JIOKAQ3aHHOTO B
[9,c. 78] yTBepxkaeHUs, KOHCTAaTUPYIOIIET0, YTO
ooxear ¢(G) rpada G(V, E), 3amanHOro mpoekiuei
P(vo), HE peBBIIaeT MUHUMAIILHOM U3 CYMM HOMEpOB
€e YpOBHEH, COJep)KalluX OJHOMMEHHYIO BEPIIHHY.

Uucno moBTOpeHM BepmmHBI U €V B IPOEKINH

HA30BEM €€ KPaTHOCThI0O W  00o3Hauum  M(U).
KparHocts M(U) BepmiMHBI U B HPOEKLUUH W YHUCIO
ONUCBHIBAEMBIX €I TMPOCTHIX LENEeH U3 pPaKypCHOU
BEPIIMHBI V B BEpIIMHY U paBHO3HAUHBI. DK3EMILISP
M-KpaTHON BEPIIMHBI, PACHONI0XKEHHBI B NPOEKIUU
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MEepBbIM CHH3Y U cJeBa, OyleM Ha3biBaTh HUKE
OPUTHHAIIBHBIM,  OCTAJIbHBIE  JK3EMIUISIPbl  TaKOM
BEpIIMHBI, €CIM OHU cymectBytor (M(U)>1) —
PETUTMIIMPOBAHHBIMY, WU PETLITUKAMHU.

Jemma 1. Ecniu B npoexiin Py(Vo) rpada G(V, E)
¢ yHciIoM ypoBHeit K = e(Vy) kpaTHOCT M(U) BEPIIMHEIL
u €V Oonpme enuHUIBL, TO oOxBar rpada g(G) He
MIPEBBIIIAET MUHUMAIIHON U3 CyMM HOMEPOB ypOBHEM
JABYX INOAMHOXCECTB, BKJIOYAOMIMUX B Ce6§1 oTy
BEPILIUHY:

JueV(m, > 1) = g(G) < x; + x5, TIe
X1, X,€X = (xl,..,xmu =i |Vij9u,i = (1,e(v0)) )

Jemma 2. Ecin B npoexkumu Py(Vo) tpada G ¢
quciioM ypoBHel K= e(Vo) BepuIMHBI C KPaTHOCTHIO,
Oounpliedt enuHUIBL, oTcyTcTBYtOT (VU €V m(u)=1),

TO TpaHWuHble 3HauyeHus obxBata §(G) ompeneneHsl
BeIpaxkeHneM (Vo) + 2 < g(G) < 2e(vp) + 1.

1. KomnakrtHsble rpagsl

MakcumanbHO BO3MOXKHOE TIpH CTereHu rpada S
urcio BepiuH Ci(S) OTIHYHOTO OT HYJISI i-TO YPOBHSI
npoekiu P(Vy), Vo € V, perynspaoro npocroro rpada
G(V, E) onpeneneno BrIpaxeHHEM

Gi(s) =s(s -1, A3)

a MakcHMaJbHOe 4Hcio BepmuH Ng(S) perymisipHoro
rpacda, KOTOpoe ymacTcs MOMeCcTHTh Ha O YpPOBHSX
MIPOCKILIMKA, COOTBETCTBYET MAKCHUMaJIbHOMY IOPAIKY
rpada G ¢ muamerpom d:

Ny(s) =14+sY% (s — DL 4)
Brmmie mano ycmosue (1) BepIIMHHON IOTHOTHI
npoekuuu rpadga — TakuM o0Opa3oMm, cuHTe3 rpada

G(V, E) nopsaka n ¢ amamerpom d(G) cBoamtcs K
TAaKOMY pa3MEICHUIO BEpIIMH Ha KaXIOH u3 N
Hnpoekuuii aroro rpada, YTO YHCIO YpOBHEH B
MPOEKIHUX, B COOTBETCTBHU C (1), HE MPEBBICUT 3TOT
nuamerp. M3 MHOXecTBa 3aj1a4 CHHTE3a PEryJIsipHBIX
rpagoB ¢ 3amaHHBIMH 3HAYCHHSAMH NOpsAaKa N |
CTEICHH S BBIWICHUM 3aJadyd CHHTe3a TpadoB C
MHHUMAIIBHO BO3MOXXHBIMH TIPH 3THX N H S
IUaMeTpaMu — Takue Trpadsl manee OymeM Ha3BIBaTh
N(S)-KOMIaKTHBIMH.

W3 (4) moxydnM MaKCHMalbHOE YHCIIO BEPIIHH,
KOTOpOe MOXeT ObITh pasmenieno Ha d-M u (d — 1)-m
YPOBHSIX POEKIMH PEryJIsipHOTo rpada:

Ng(s) =1+sYL, (s — 1),
Ng_1(s) =1+ s3E (s — DL

Jlerko BUIETH, UTO NMEPBOE W3 ITUX BBIPAKECHUU
orpejersieT MaKCUMaIbHBIN JUIS 331aHHOTO AMaMeTpa

d mopsmok N, TOrga Kak BO BTOPOM OIpPEAEICH

MaKCUMaJIbHO  BO3MOXHBIA  MOpsAAOK rpada ¢
YMEHBIICHHBIM Ha €IUHUIly JuaMeTpoM. Toraa
yCJOBUE KOMIIaKTHOCTH, KOppECTIOHIUpYIoIIee

NOopAAOK U AUAMETP rpaq)a €ro CTCIICHbIO, UMECT BU /.

14+sY s -1t <n(s) <1+sTE,(s — 1)L
©

IMonstHO, YTO B KOMMAKTHOM N(S)-rpade Bce
BEPILIUHBI SBJSIOTCS [ICHTPAJIbHBIMH, TaK KaK JHAMETP
d kommakTHOTO rpada MUHUMAJIEH 1O ONPEICICHHUIO, a
HaJIMYue B TaKOM rpage BEPIIUH c
JKCIECHTPUCHTETAMH, MCHBIITUMHU JMaMeTpa,
ucKIroUeHo ycioBueM (5). CreoBaTensHO, W YHCIIO

YpOBHEH B JF000H BEPIIMHHO-TIONHOW MPOSKITUN
Takoro Trpada HE MOXXET IMPEBBIIIATh JUAMETPa
TIOCJICTHETO. [TonsiTHO, ecnu TIOPSIIOK
N(S)-KOMIAaKTHOTO rpada paBeH BEpPXHEMY

rpannyHoMy 3HadeHuro Ng(S), To OByx- wim Oonee
KpaTHble BEpIIMHBI B Jr000W ero mnpoekuuu Pq(Vj),

vj € V, orcyrctBytor (Vu€V my=1), n 3HaueHHs

00xBaTa § B COOTBETCTBHH C JIEMMOMU 2 OTPEACIIIOTCS
md+2<g(G)<2d+1.

2. CuHTe3 KOMNAKTHBIX IrpadoB

B [9, c. 74-86] BmepBble TpeACTaBiICH
AHATUTHYCCKUA TOMXOA K CHHTE3Y PeryIIPHBIX
rpadoB ¢ 3aJJaHHBIMH 3HAYCHUSMH IMOPSIKA, CTCIICHH,
muamerpa u  oOxBara. Jlmg  BBEINCHHBIX  31IeCh
KOMIAKTHBIX TPadoB IOCIEAOBATEIFHOCTh ACHCTBUI
10 WX CHHTE3Y JOTOIHEHA.

1.U3 (3) mnomyuuM  KOpPpEeCHOHAMPYEMOE
3aTaHHBIMH 3HAYCHUSMHI nopsaka n u
CTEIleHW/IMaMeTpa  3HA4eHHe  JHaMeTpa/CTEHeHH

KOMITaKTHOTO rpacda. Benem oHO3HAYHYIO Pa3METKY
N BepLIKH rpada 1 BbIOEPEM IPOU3BOJIBHYIO BEPIINHY

B KayecTBE pakypcHOil BepumimHbl 0a3oBoit -
YpPOBHEBOM NPOEKIMHM HE HMEIOLEro  I[HKIOB
ocTOBHOTO moxarpada cuUHTE3Upyemoro rpada c

3aJJaHHBIMM 3HAYEHHUsIMU TIOpsAKa N, CTENEeHH S H
muamerpa d. OmpemenuM 4mciio MABYX- M Ooisee
KpaTHBIX BepmmH: M =Ng(S)—n(s), rtme Nu(S)
ompenenmuM w3 (4). Ecnu umcno m paBHO HYJO, TO
MaKCHUMalbHBI 00xBaT § (IPH peasbHOCTH TAaKOTO
rpada c 3TUM 3HaYeHHEM () B COOTBETCTBHH C JIEMMOI
3 cocraBut g =2d + 1.

2. Tloctpoum d-ypOBHEBYIO OCTOBHYO MPOCKITHIO

P/4(Vo) cuHTe3MpyeMOro N(S)-KOMIIAKTHOTO —Trpada

G(V, E), BbiOpaB B KauecTBe paKypCHOW BEpIIHHEI Vo
T00YyI0 u3 TIPOM3BOJIEHBIM obpazom

MPOHYMEPOBAHHBIX BepiIuH, Vo € V. OnuchiBacMbIii
npoektmei P'g(vo) rpad GV, E’) C G(V, E) sBnsercs

KapkacoM (OCTOBHBIM J€pEBOM) HCKOMOro rpada c
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KopHeM B Vo. OH BrirodaeT B ce0si BCe BEPIIUHBI
rpada ¢ eqUHUYHON KpaTHOCThIO (My=1,U € V) u He

COCP)KUT LMKIOB. Pa3mernenne N BepumH Ha d
YPOBHSIX 3TOH MPOEKIIH MOXET OBITh ITPOU3BOJIEHBIM,
HO TaKWM, 4YTOOBI IOCTPOEHHAs TMPOCKIWs OblIa
BEPIIMHHO-TIOIHOM:

U?:ovi =V, um Z‘ii=0|Vi| = |V|

Vla
06a3o0Boii

Bepmmns pacIojoKeHHbIE Ha IEPBOM

P’4(Vo),

okpyxenneM MVy) paKypCHO# BEPUIMHBI Vo, U HX

YpOBHE IIPOCKIIUH ABJISIFOTCS

yucno |Vi| paBHO CTENEHH S CHHTE3HPYEeMOro rpada;
Ha OCTAIBHBIX YPOBHSIX 3TOW MPOCSKLUH YUCIIO BEPIINH
|Vi| mpu 2 <i<d Moxer GBITh MEHBIIUM, YE€M YHCIIO
Ci(s) smemeHTOB 3TOTO YpOBHS, ompenensiemoe u3 (3).
B stom ciydae uncno |Vis| Bepumms (i + 1)-ro yposHs
oyner menbuie uucna Ciwi(S), T.e. Vi <|Vi|-(S—1).
Pasnocts Ci(S) — |Vi| paBHa yKCITy HEM3BECTHBIX Ha i-M
ypoBHe mpoekiun Py(Vo) 371eMeHTOB.

3. CootBetcTBytomme 6a3zoBoit mpoekmuu P/g(Vo)
okpyxkerus  N(V)) CHHCOK

N(@G) =NV |vieV).

BEPIIUH CBEAEM B

BepmmHe! Vj € V, OKpy>KeHHS KOTOPBIX IOKa HE

onpezenensl monHOCTh0  (JNV(V))| <S), BKIKOYMM B

mHoxkecTBO V' = {vj € V| M (V)| <S}. Oxpyxenns
N(v)) otux  BepmmH Vi€V JIOTIOJTHSIEM
HOTEHIHAIbHBIMU HOIMHO)KECTBAMU

No(V)) = {V'\ {W(Vo, Vj)}x}, HIWKHHI HHEEKC X TpH
KOTOPBIX PpaBeH WYHCIy HEIOCTAONIUX B  3TOM
x=s—N(v)[:
MV)) = N(vj) U No(v)); 3nece W(Vo, Vj)) — MHOKECTBO
BCEX MPEMUIECTBEHHUI] BEPIIMHBI V]

OKpPY>KEHUHI BEpPIINH,

B TPOCKINH

P’4(Vo), COCTaBIISIONIMX TIPOCTYO LETH U3 Vo B V.

Cunres N(S)-KOMITaKTHOT'O rpada npu
HEOOXOJMMOCTH MOXET OBITh OOYCJOBJICH €ro
0o0xBaToMm, orpeensieMbM teMMamu | wim 2. B atom
clydae TOTCHIMATbHBIC TIOJMHOXKECTBA  BEpPIINH

Ny(v)), Bxomsume B cocras MN(V)), NOIKHBI OBITH

COOTBETCTBYIOIIMM  00pa3soM  CKOPPEKTHPOBAHBI:
No(ui):=

No@V{v € Np(u) [ 1, j € {1, ... d} i+j<g), -
30ech  MHAEKCHl  Ipu  BepmmMHax Ui, Uy €V

COOTBETCTBYIOT HOMEPY YpOBHs mpoekuun P /q(Vo), Ha
KOTOPOM 3TH BEpIIHMHBI pacnonaraiorcs. [lomyueHHble
TakuM o0paszom okpyxkerust A'(Vj) cBeleM B CHHCOK

N(G)=(N(v) | v € V).

4. Hcnonp3ys TONyYeHHBIH B 1.3 CIHCOK
okpyxenuit N'(G) u yuursisas (Ipd HEOOXOIUMOCTH)
TpeOyeMoe 3HaueHme oOxBarta rpada, ITooUYepemaHO
BBICTpaWBaeM oOCTalbHBIe mnpoekuuu Pg(V)), Vi€V,
NPOBOAS KaXKIBIA pa3 YTOUYHEHHE IOTEHIUAIBHBIX
No(v))

MPOCKIUAX WU BHOCA COOTBETCTBYIOIIWE M3MEHCHHA B

IIOJJMHOKECTB BO BHOBb TMMOCTPOCHHBIX

crimcok okpyxkennii A'(G) rpada m B MOCTPOECHHEBIE
paHee MPOEKIHH.

5.3anmava cuHTe3a rpada OymeT pelieHa, eciu
CIOMCOK OKPYXEHHMH €ro BEepUIMH HE COJACPKUT
MOTEHIUAIbHBIX TOJMHOKECTB!

W € V (M) = s, INp(v))] = 0).

Ecmu B PE3YJIbTATE BBINIOJIHCHUA YKa3aHHBIX
JICHCTBUH [UIS BCEX MPOCKUUH CHHTE3UpyeMoro rpada
XOTst OBl OJHO M3 OKPY)XEHHH €ro BEpIIMH II0-
MIPEeXXHEMY  SIBIISIETCS  TTOTEHIMANBHBIM  (COAEPIKUT
MOTCHIMAILHOE TTOJIMHOXKECTBO), TO CHHTE3 N(S)-
KOMITaKTHOTO Tpada He 3aBeplleH, TaK Kak YHCIIO
BEpIIMH B  TIOCTPOGHHOM  TakuM  00pa3oM
MIPOMEXYTOYHOM BapuaHTe OKpYKECHUS HE
COOTBETCTBYET 3a/laHHOH cTeneHu. B artom ciydae B
OJHOM W3 TMOTEHIWAIbHBIX OKPYKCHHI Cllemyer
BbIOpaTh  BEPIIMHY W3  €ro  NOTCHIHAJIBHOTO
[IOJIMHOXKECTBA (mpousBectu MOJICTAHOBKY),
CKOPPEKTHPOBAaB 3aTeM B COOTBETCTBMM C I 4 Bce
OCTaJIbHbIE TPOEKIMH U CIHCOK OKPY>KEHUI BEpUIMH
rpada. 3aMeTUM INpPH 3TOM, 4YTO IIOJCTAHOBKH, HE
COBMECTHBIE C OTPEJICICHHBIMU 3a/IaHUEM YCIIOBHSIMH,
JIENAl0T U CHUCTEMY MPOEKLUH HECOBMECTHOH. OTO
BBIP@KAETCS, B YAaCTHOCTH, B TOM, YTO MOIIHOCTH
HEKOTOPHIX ~ NOTCHIHAIBHBIX  IOJMHOXKECTB B
OTAEIBHBIX MPOEKIUAX CHCTEMbI CTAHOBSTCS MEHBIIE
YHCIa BEPIIMH, HEW3BECTHBIX B COOTBETCTBYIOIINX
STHM IOTCHIHAIBHBIM TTOJIMHO)XECTBAM OKPYKCHUSIX.
B Takom cmydae cregyeT MpOHW3BECTH BO3BpaT K

IpeliecTByomell  MOACTAaHOBKE M BBIOpaTh
aJ'II:-TepHaTPIBHbIﬁ B JaHHOM IIOTCHIIUAJIbHOM
MOJAMHOXKCCTBC BapUaAHT.

3. OrpaHuyenus Ha 00XBaThI B

KOMIIAKTHBIX rpagax

Brrmre BBezieHo moHsATHE N(S)-KOMITAKTHOTO Tpada, Kak
perymspaoro rpada G(V, E) mopsaka n u crenenu S,
o0NajaoIero  MUHAMAJIBHBIM —~ TIPU  33JaHHBIX
sHadeHmsix N u S aumamerpom d. IlpexcraBienHoe B
o0meM BuAe YCIOBHE KOMIIAKTHOCTH YKa3blBaeT Ha
cooTBeTcTBYyIonMe auamerpy d u cremenu S rpada G
HWXXHIOIO 1 BEPXHIOKO I'PAHUILIBI €TO TOPAAKA:

Nyoy <n <Ny
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31ech BEpXHUM Tpeiel Mopsiika N ompeaessieTcst
BbIpakeHMEM (2), paBeH MaKCUMaJbHOMY YHCIY
SJIEMEHTOB B BEPIIMHHO-TIOJIHOW MpOEKIMU Trpada,
NpU  3TOM [UKJIBI C JUIMHOM, MeHbired 2d+ 1,
OTCYTCTBYIOT.

[Mlpn Hanmumm B Tpade UMKIOB, C MEHBIICH, 4YeM
2d+ 1, anuHOM W y4YUTBHIBas CBSI3aHHOE C OTUM
MOSBJIEHHE  PEIIMK W YMCHBIIGHHE  YHCia
OpPHTHHAJBHBIX BEPUIMH B BEpPIIMHHO-NONHON O-
YPOBHEBOH IPOEKIMH MpPH TOM, UYTO  YHCIO
OpPUTHHAIBHBIX BEPIIMH B HEH paBHO MOPSAKY rpada,
3aMuIIeM:

Nd_1<nSNd—Td

B [11, c. 19] noka3zano, 4uTto Ans N(S)-KOMIAKTHOTO
rpada ¢ YeTHBIM 00XBATOM CHPABEIIHUBO

s(s-1)%"1-2 nSs(s—1)d—9/2-((5—1)9/2—1)’ ©6)
s=2 s—2

a JI7Is TaKoTo XkKe rpada ¢ HeYeTHBIM 00XBAaTOM —

—1)d-1_ —1)d-lg/2l.(s(s—1)lg/21 -
s(s—1) 2 <n< (s-1) (s(s-1) 2). 7
s=2 s—2
Paccmotpum Clly4ad, 00yCIIOBINBAIOIINE
MOTEHINAJIBHYI0 BO3MOXKHOCTH IOCTpOeHHS N(S)-

KOMITAaKTHOTO Tpada COOTHOIIEHHAMH MEXIY €ro
quametpom d u o6xBatoM (:

1) g=2d+ 1. U3 (7) nonyuum:

_ s(s=1)%-2

n
d s—2

OTOT cilydail COOTBETCTBYET MAaKCHMAaJIbHOMY
Opd  JaHHOM COOTHOWCHWH d U § TOPSIKY
N(s)-koMIakTHOro rpaga: cymMma HOMEPOB YpOBHEH
OpPHTHHAJBHON BEPIIMHBI U €€ PEIUIMKH HE MOXET
ObITh MEHbIIEH oOxBara, moaToMy ypoBHH |<d He
COoZlepKaT PEIUIHK, M YUCIO OPUIHHAJBHBIX BEPLIMH B
BEPIIMHHO-IIOJHON d-ypoBHeBoif MIPOEKLUHI
MakcuMansHO. [lo oroit ke mpuuwmne (d + 1)-i
YPOBEHb KaXKAO#l MPOEKIMU BKIIOYAET B CE0sI TOJIBKO
PEIUTHKHM  BEPINUH HCKIIOYUTETbHO (-TO0  ypOBHS.
Yucno perwuk N(d+1)=s(s - 1)¥ mpesbimaer uucio
N(d) =s(s - 1)¥" ! opurunansubIx BepumH B (S - 1) pas,
— DJTO YKa3blBaeT Ha TO, YTO XOPABI OCTOBHOTO
kapkaca T(Vo) rpada, 3aMBIKalOT MEX/Ty COOOH TOJIBKO
Beputbl d-ro ypoBusa. Takum 06pa3oM, BCE LHUKIbI
(yHIaMeHTanbHOW CHUCTEMBI, aCCOLMHMPOBAHHOW ¢
mo0oi u3 mpoeknwii rpada, o0NagarT OJIWHAKOBOH,
paBHoi#i ero obxBary ¢ = 2d + 1, HeueTHOH jnHOM. U3
(7) BuOHO, YTO TMOPAIOK Takoro rpada, — €clii OH

References:

1. Rapoport AM (2005) Metricheskie harakteristiki
grafov setej kommunikatsij. Trudy ISA RAN —
2005. —T. 14. — pp. 141-147.

CYIIECTBYET,
3HaYEHHE.

2) g=2d. U3 (6) noxyunm:

HUMECT CIUMHCTBCHHO BO3MOXXHOC

s(s—1)4-1-2 <n< s(s—1)d—2.
s—=2 s=2
3) g<2d:g=2d-x, 1<x<2d-3.

MakciMalbHOMY 3HAYCHHUIO TepeMeHHol X =2d -3
COOTBETCTBYET Hanuyue B rpade 3-umkna: g=2d-—
x=3. TIlomyuenmnsle w3 (6) u (7) ycnoBus
KOMITAaKTHOCTH UMEIOT BHI;

JJIA YETHBIX 00XBaTOB g—

s(s=1)4 12 n< s(s—l)x/z((s—l)d_x/z—l);
s-2 s—2

JJIs1 HCYCTHBIX § —

s(s—1)4-1-2 n< (5_1)(x+1)/2 (S(s—l)d_(’“'l)/z—Z)
s—2 s—2

4. 3axjioueHue

B pamkax npo0ieMbl MOBBILICHNS! YCTOHYMBOCTH

¢yHKIMOHMpOBaHMS ~ OOJBIIMX ~ CHCTEM  IIyTeM
CHIDKCHUS ~ BPEMEHHBIX  3aTpaT Ha  JIOCTaBKY
KOHTPOJBbHO-AMATHOCTUYECKOM M yHNpaBISIOLIEH

HHGOPMALIUU ¥ BRICBOOOXKICHHS BPEMECHHBIX PE3EPBOB
JUIsl peanu3aluy 0oJiee KaueCTBEHHBIX YIPABIISIONINX
NpOLIEAYp U AITOPUTMOB B CTaThe pEIIAETCs 3ajada
CHHTE3a peryJsipHbix cTpyktyp BC, oGmamarommx
MHWHHUMAJIbHBIMH 3aACpPKKaMU npu 3aJaHHbIX
3HAYEHHSX TMOPSIKA M CTENEHH MPEACTaBISIONIETO
cucremy rpada.

3amaua cuHre3a perynsapHoi BC c 3agaHHBIMH

3HAYEHUSIMH TIOps/IKA, CTENEeHH IpU MHHUMYMeE
qumamerpa ee Tpada cBedeHA K - [OCTPOCHHIO
COBMECTHOH B OTHOLICHHWHM 3a/laHHBIX CBOMCTB

CHCTeMbI BEpIIMHHO-TIONHBIX Hpoekimii rpada BC n
ec pemenuro. JlaHo QopmanpHOE  H3IOXKEHHE
MIOCJIEZIOBATEILHOCTHU IEUCTBUN B IPOLIECCE CUHTE3A.

BrusieieHa ¢hopmanbHas CBsI3b AMAMETPa U YUCIA
BEpIIMH KOMMNAaKTHOro rpada ¢ ero obxBarom. ITO
HO3BOJISICT H3HAYATBHO UCKITFOYHTh u3
MOTCHIUAJIBHBIX IMOAMHOXKECTB MCKOMBIX BEPHIMH TE
U3 HHUX, KOTOPBIC MOTJIN Obl BOWTH B COCTAB IIHUKJIOB C
HEJIOMYCTUMON  JUTMHOM, YTO ~ yNpOLIaeT CHCTEMY
NpPOCKIMI TeHepupyeMoro rpada M ee peuieHHe B
npolecce TeHepaluy CTPYKTYpP.

2. Lakamraju V, Koren Z, Koren I, Krishna M
(1998)  Measuring the  vulnerability of
interconnection networks in embedded systems.
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MATEMATHYECKOE MOJAEJIMPOBAHUE UCCJIEJOBATEJbCKUX YMEI:.II/II\/‘I B YYEBHOM
JAEATEJBHOCTU METOJAMMU TEOPUU BEPOSITHOCTEHN

Annomayusn: I[lpednodiceno mamemamuieckoe MOOEIUPOBAHUE UCCIE008AMENbCKUX YMEHUU 6 Y4eOHOl
0esmenbHOCIU Memodamu meopu 6epOSMHOCHEL Ha 0CHO8e 000OWEHHO-YETOCHIHBIX NO3HABAMENbHBIX 0elCmEul
C Y4eémoMm NOHAMUU HAOEHCHOCMU, OWUOKU UCCTe008aMeNbCKo20 Oellcmsus, Y4eOH020 pucka u y4yeOHo-
UCCne0068amenbCKoll KoMnemeHyui.

Knrouesvle cnosa: mamemamuieckoe Mooeaupoganue, meopus 6eposmuHocmel, UCCie008amenbCKue yYMeHus,
OWUOKU, YYeOHble PUCKUL, Y4eOHAs HAOEHCHOCb, Y4eOHO-UCCIed08ameNbCKue KOMNemeHyuu.

MaremaTtuueckoe MOJEIUPOBAHUE
HCCIIEI0BATEIIbCKUX yMeHui B yueOHOH

M - YHUCJIIO COCTOSIHUH ydamerocs, PI' -

JIEITENBHOCTH  METOJAMU TEOPUU BEpOSITHOCTEH
CBS3aHA C OIPEAEICHUEM Pa3IMUHBIX XapaKTePUCTHK
yueOHOro mporecca, KOTOPBIA HMMEET MHOXKECTBO
BEPOSITHOCTHBIX THapaMeTpoB. B mepByio ouepens,

BepoATHOCTH [ -ro cocrosHus, P( - BEpPOSATHOCTH

6om)
6e3ommobouHO# paboTel B M -TOM cocTtosiaum [9,10].

B YCIIOBHSIX JTaHHOT'O HCCIIENOBAHUS
MIPOAHATU3UPOBAHEI BEPOSTHOCTHO-CTaTHCTUIECKHE,

BCAKOC HCCICA0BATEILCKOC yMeHHe6 ¢ KBaJIMMETPHYECKHE W IPOTHO3HBIE  ACIEKTHI
BOSHUKAIOIIMMHI . HOSHaBaTeHBHgIMH oumbkamn JIOKaNbHOTO  yIpaBlieHUs CcyObeKkTamMu yueOHOU
onnpez[en;leT HAZCGKHOCTE  yHCOHOTO  Mporecca. JIeSITeNIbHOCTH M MCCeN0BaHbl (pakTopbl yueOHOro
flowre crioc Ty ot ¢ TOMIN i Sopesnsaors KouiT . 31660
A HCCIIEIOBATENbCKOM KOMIETEHTHOCTH.  Pe3ynbrart
yuarierocs. BeposTHOCTh 0e30mHO0YHON PadOTHI GesommbouHON pAaGOTHl  yUAIErocs Ompeenser
CTyZACHTa OTPEACIACTCAL. " BEPOSITHOCTD YCIIEITHOTO 3aBEpIICHUS
P 21 P —1— n,.. 56 _ PP HCCIEN0BATENBCKOIO JTEHCTBHS Pﬁn(t). BepostHocTh
60 N ’ 60 N 4 0 m 6o(m)
m=1

. . P (N) toro, uto B N  HccrmenoBaTenbckux

rae N - kommyecTBO fekcTBuii 6e3 ommOoK, N - an
obmee wuucno jedcTBuid, N - YKCIO OMMOOK, yMeHuil npomsonzer [N, HCCICNOBATEIECKHUX

ISPC European Science and Technology,
Southampton, United Kingdom



Impact Factor ISRA (India) = 1.344
Impact Factor ISI (Dubai, UAE) = 0.307

based on International Citation Report (ICR)

Impact Factor JIF =1.500
Impact Factor GIF (Australia) = 0.356
Impact Factor SIS (USA) =0.438

ommMOOK, KaKk (OPMBI MO3HABATEIBHON AKTUBHOCTH
(nan =12,..,N ) , IMEeT BUI:
P (N)=ClPM (1-P, )" ™
Ny T YN Tan an 4
rae
o N!
", (N=n,)!
an * an/*
Ecmu 3a N uccnenosarensckux ymenmii He

MIPOU3OMICT HU OJHON HCCIIEAOBATEIECKOM OIIHOKH,
TO

Pa(N) =Py, (N)=[1-P,]" =P;"

n

nim
_a NFy _ 7N[17an]
P.(N)=e =e

BEPOATHOCTh IIOABJICHUA nan HCCICOA0BATCIBCKUX
OIIHOOK 32 N HUCCIICA0BATCIIbCKUX yMeHI/Iﬁ

[N . P ]nan
_ an

n,,!

an

P (N)

] o NPn )

BepOSITHOCTHbIe ACIICKThI UMCHOT
OTpaHUYEHHOE MPUMEHEHHE, TIOCKOIBbKY MPU OIEHKE
yueOHO-HCCIIe0BATEIbCKON KOMIIETEHTHOCTH
ONEPUPYIOT E€IUHUYHBIMH CIIy4assMH  yCIEITHOTO
3aBepIICHHUS HCCIECIOBATeIbCKUX HCHCTBUH  Kak
coObITil. CTAaTUCTUYECKHE ACTICKThI CHUTYalMOHHOM
MOJICTI UCCJIEJIOBATEIbCKOTO YMEHHUSI CBS3aHBI C
BEPOSITHOCTHBIMU M TaKXKe HMEIOT OrpaHU4YeHHOE

-t

an

MMPUMECHCHUC. Benuuuna SBIISACTCA

CTaTUCTUYECKOMU BEPOSATHOCTBIO P6n

6naron0nqu0ro COBEPIICHUA HCCICOOBATEIBCKOTO
YMCEHUA MMPOAOJIKUTCIIBHOCTBIO t qacoB, TIac
MMPOJOJDKUTCIIBHOCTH HCCJIIEAO0BATCIILCKOTO YMCHUSA

Ha oOImiee BpeMs y4eOHOro mporecca Tan, a By -
OKHJaeMasi ~ 4yactota  COOBITHS  3aBEpIIEHHS
HCCIIEN0BATENLCKOTO mpoiecca 0e3
HCCIIEN0BATENBCKUX OIINOOK, TOTIa
_Toou
—m,
P (N)=e™ =g ™ )

rac mn - MaT€MaTHYCCKOC OXHJIAHHE KOJIUYCCTBA
an

HCCIICOBATEIBCKUX OIMHUOOK. [IpOTHO3HBIC aceKThI
(hopmupoBanus HCCIIE0BATEIBCKUX YMEHUI
CBSI3aHBl C MHCIOJb30BAaHUEM BpPEMEHHBIX pPSJIOB:

PtZPt-l-é‘t

rae: Pt - tpenn, &, - XapaKTEPUCTHKA CITyYalHBIX

OTKJIOHEHHH B HCCIIEOBATENLCKUX YMEHUX [7,8].
Ton HCCIEI0BATEIbCKAM TPEH/IOM
OTHOCHUTEJILHO TEOPHUH MPOTHO3UPOBaHHS OyaeM
NPE/CTABISATh AHAIUTHYECKOEe WM rpaduueckoe
COCTOSTHME H3MEHEHHs IEePEeMEHHOW BO BPEMEHH,

BO3HMKAIOLIEH B pe3yJIbTaTe BBIICICHUS PErYIIPHON
COCTAaBIISIFOLLIEH JUHAMUYECKOTO psina.
HccnenoBatensckasd (yHKIMS, ycTaHaBIMBAaIONIas
TPEHJ, ¥ IPOTrHO3UPYEMOE €TI0 3HAUCHUE UMEET BU/:

k k :

1

t=ay bt P,,=a+y b(m+n)

i=1 i=1

KBanmmmerpuyeckrne mpoOieMbl CHTYyallMOHHOM
HCCIIeI0BATEIIbCKOM MOJENH  CBs3aHBl  C
YCTAaHOBJIEHHEM  COOTBETCTBYIOIIMX  OLEHOK B
(dopmaTe nokasaresnell kauecTBa y4eOHOro AeHCTBUS,

n
xotopsie umeror Bux: 1IK =ZHKin. B stom
i=I
ciIy4ae YIpaBJeHHE MCCIeI0BaTeNbCKON yueOHOit
JIESITENBHOCTBIO  TIPe00pa3yeTcss B CHUTYAIMOHHOE
yhnpaBieHue o KpUTEPHIO KayecTBa
HCCIIE0BATENbCKOrO0 yMeHMs. Peanunzaius gaHHOTO
yrpaBJC€HUA ONpeaAcidaeT MPUMCHCHUC MCTOJ0B H
CPEICTB TEOPHH KBATHUMETPUU: 3KCIIEPTHBIE METOMABI
OLIGHKH, UepapXuuecKkasi HOMEHKJIaTypa ImoKa3aTeneil

KadycCTBa (MOI[C.HI) Ka‘leCTBa), CcXeMa CBCPTKH
IoKa3aTesel u He(l)OpMaJ'IBHBIX METOA0B -
OBPUCTUYCCKUX, OKCIICPTHBIX. CouecTaHne

(dopManbHBIX U HE(OPMATBHBIX METOIOB SBISETCA
cren (UKol OIEHKH COCTOSHHS CIIOKHOW CHCTEMBI
HCCIIeIOBATENBCKUH yuebHsbIii cyonekt [11, 12, 13].
®dakTop - MCCICIOBATEIbCKUN YICOHBIH PUCK -
NPEACTaBISET COO0H KOMMYECTBEHHOE OTOOpaKeHUE

BEPOSATHOCTHU BO3HUKHOBEHU yueOHOH
Oe3mesTensHOCTH B mporiecce  (HOPMHUPOBAHUS
y4eOHO-TIPOhEeCCHOHATTEHON JESITCILHOCTH

UCCIIEN0BATENbCKOr0  y4eOHOro  cyObekra H
IIPUMEHSIETCST B KadecTBE IapaMeTpa YIpaBICHUS
[1,2,3].

®dakrop —  y4eOHBIH
KOH(IMKT - ompenensieTcss TeM,
npodeccroHanbHas JIeSITEIEHOCTD
HCCIIEI0BATEIHCKOTO yaeOHOro cyOBeKTa
COIIPOBOXKJAETCST  OMPEJNCICHHON COBOKYITHOCTBIO
poOIEMHBIX HCCIIEI0BATEIbCKUX CUTYaIUH,
BO3HMKAIOIINX HA OCHOBE HECOBIIAZCHUS JIOKAJIBHBIX
1enel 1 UHTEPECOB IPENoaBaTeNbCKOro NepcoHaia
C LeIIMH CTPaTerHYeCKOTO PAa3BUTHI  MEXKAY
CyObeKTaMu CIIOKHOM CUCTEMbI YUE€OHBIH ITepCOHAIL.
Pemenne npo0IeMHO-y4eOHOTO KOH(JIMKTa
nposiBisieTcs: B popme KoMmnpomucca. OueHka 3Toro
pELIeHNUS 110 KPUTEPHIO «KAa4eCTBO» BCTPaMBACTCS B
MOJIeTIb KauecTBa, KOTOpasl aJleKBaTHa CHUTYalliH B
CII02KHOM cUcTeMe.

DaKToOp — MCCIENOBATENBCKAs KOMIIETEHTHOCTh
- OmpenenseTcss KOMIETCHTHOCTHBIM IIOAXOAOM K
mpobneme npoheccHoHaTFHON TTOITOTOBKH
ydYalluxcsi, KOTOpBII OCHOBaH Ha  MOHATHAX
KOMIIETEHIIUS ¥ KOMIIETEHTHOCTb. Ha 9THX MOHATHAX
Oazupyrorcst  jeiictByrounme  [ocynapcTBEeHHbIE
o0OpazoBarelibHbIE CTAaHIAPTHl TPETHETO MOKOJICHHS.
CutyannoHHoe yIpaBJiieHHue yUaIUMUCS
NpEAIoiaraeT OIEHKY CHTyallid B CHCTEME B

HCCIIe0BATEIbCKUI
49TO0 y4eOHO-
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KOMIIETEHTHOCTHOM dopmate B paMKax
CUTyallUOHHOW  Mozenu  KadectBa.  CremneHb
OmacHOCTH  |-ro  (pakTopa MOXKHO  OLCHHT
OTHOCUTEJIBHOM  4acTOTON HCCIIEeI0BATENIbCKUX

*®
EeUCTBUMN Si BBIYMCIIEHHOH KaK

Nart

S’ =— "0
Nag, + Ny

1

@dakTop — HCCIIEOBATENLCKIH KOHQINKT €CTh
cioxkHoe siBieHue. JIroboe ympaBieHue aajeKko He
BCET/Ia CONPOBOXKAAETCS OE3yCIIOBHBIM IPHUHSITHEM
nene W 3amad 3TOro ympasieHHsA. KoHQIUKT B
y4eOHBIX  OTHOWICHMSAX  MEIIaeT  pealu3alni
HCCIIEI0BATENbCKUX 33/1a4 YIeOHOM AESTEIBHOCTH 1

t

%=x(t)= f[t,x(t),

—0

rze Gi - U3BECTHBIC (DYHKIMHU; T - paclpeneracHHoe

orknonenne aprymenta; U C U - ympasnenne c

OTKJIOHEGHHEM  apryMeHTa T,; U -o6nacts

u°?

BO3MOXHBIX YIIPABJICHUU.
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KOHQIIMKTa, HampuMmep, B clenyoomed ¢dopme:

t

J X(S—T)dSG1 (s,t,r),...,j X(S—r)dsGr (S,t,r)}ru (t,ru)

—00

AHanUTUYECKOE pELICHHE MOMHUMO CIOXKHOCTH U
TPOMO3JIKOCTH ~ MAaTeMaTHYECKHX  BBIPAKEHHH,
OTJIIMYAETCS BBICOKOW CTENEHBIO HEONPEIEICHHOCTH
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Abstract: Currently there are a huge number of field effect transistors nonlinear models, many of which apply
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MATEMATHYECKHUE MOJEJIA CBY ITIOJIEBBIX TPAH3UCTOPOB

Annomayun: B nacmoswee spemsa cyujecmgyem 02pOMHOE KOIUYECHS8O MOOeell NONesbix MpaH3ucmopos,
MHO2UE U3 KOMOPBIX NPUMEHUMbL K MPAH3UCMOPAM C 8bICOKOU nodsudichocmsb anekmpornos (HEMT). B oannou
pabome npousseden 0630p u kiaccugpuxayua cywecmeyiowux mooenei CBY HEMT-mpansucmopos. Hannvii
0030p byOdem nonesen umdcenepam, samumarowumcs npoekmuposanuem CBY ycmpoiicme, npu evibope muna

modenu CBY mpansucmopa.

Knrouegwie cnosa: nenunetinas mooens, CBY nonesou mpanzucmop, HEMT.

Brenenne. Pazpadorka CBY cxem 3HaYHMTENBEHO
YCKOPACTCA W YACHICBIACTCA MPHU HUCIIOJIB30BaAHUU

CHCTEM  aBTOMAaTHU3MPOBAHHOTO  NPOEKTHPOBAHUS
(CAIIP). Onnaxo, JUTSt 3TOTO HY>KHBI
COOTBETCTBYIOIINE MareMaTu4eckue MOeNH
aKTHBHBIX ~ 3JeMeHTOB  (AD),  OmHCHIBAIOIINE
HEJIMHEHHOCTH, BBICOKOYACTOTHBII myM,
camopasorpeB u apyrue ¢axrtopbl. Llempro maHHOM
paboTel  sBUseTcs  0030p W KiaccupuKausa
CYILIECTBYIOIINX Mozeiei CBY TOJIEBBIX
TPaH3UCTOPOB c BBICOKOH MTOJBIKHOCTBIO

anektpoHoB (HEMT — High Electron Mobility

Transistor), B wactHoctn it pHEMT
(nceBaMopdoHbIC HEMT) 51 mHEMT
(meramop¢ubie HEMT).

B Hactosimee Bpems CyIIECTBYeT OIPOMHOE
yucino Mopened moneBblx Tpansucropos  (I1T),
MHOTHE M3 KOTOPBHIX NMPHUMEHHMBI K TPaH3UCTOPaM C
BBICOKOM IOJBMKHOCTBIO JJIEKTPOHOB. Mopenn,
MOJTyYUBIINE HAWOONbIIEE PaclpoOCTPaHEHHE CPEeIn
pa3paborankoB CBY ycTpoHCTB HHTETpHpPOBaHBI B
cospemennbie CAIIP. Hampumep, B AWR MWO
2013 Bcrpoens! 39 wemuuHeiHbx Mopmeneit IIT.
Hexotopeie  CAIIP  pmomyckaroT  BO3MOXKHOCTB

UCIIONB30BAaHUS  MoOJeliel, HAaIHMCaHHBIX  CaMHM
HoJB30BaTeNieM, JHOO Ha CTaHZApPTHOM  S3BIKE
onucanus moxenei Verilog, mubo ¢ MCIOIb30BaHUEM
CHELUALHOTO  JOMOJHHUTEIBHOTO — IPOrPaMMHOIO
nponykra (SDK — Software Design Kit), xoTopsiit
UHTErpupyloT HanucaHuyro Ha C/C++ Mozmenp B
nporpammy MOZIETTUPOBAHUSI. [pun TaKoOM
pasHoOOpasuM  HEYIMBHTENBHO,  YTO  Mepen
pa3paboTYMKOM CTOMT HpobieMa BeIOOpa Hamboiee
TIOAXO/SIIIEH /TSI MPOCKTUPOBAHMS MOJIEIH, KOTOpast
OBl C JOCTaTOYHOH TOYHOCTH OTpakaja MapameTphl
paccesiHus, HeTHHEHHbBIE 3()(EKTHI, ITyMBI U T.I1.

HUccnenoBarenu JETIST CYILECTBYIOLIHE
MareMaTH4ecKue MOJIeNM Ha HECKOJIbKO Ipymnn (pHc.
1), B 3aBUCHMOCTH OT cTenienn abctpakmuu [ 1, 2]:

1) DU3NKO-TEXHOJIOTHUECKHE MO
(oTpakaroT (pu3MUECKUE MPOLECChl, MPOUCXOJSIINE
B ITOJIYIPOBOJHHUKE, OCHOBAHbI Ha PCHICHUN CUCTCMbI
muddepeHnnanbHpIX  ypaBHEHHMH B YaCTHBIX
TIPOM3BOHBIX).

2) KommaktHble Mozenn (Momenu B BUE
OKBUBAJCHTHOM  CXEMBI, KOTOpas  OIHUCHIBAET
MOBEJCHHE  TPAaH3HCTOpa  OTHOCHUTENBHO  €ro
BHELIHUX 32)KUMOB).
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3) IloBemeHueckue Mmopenu (MCIOIB3YHOTCS
pa3JIMIHbIC MAaTEMaTU4YCCKUC (byHKLlI/ll/I, CHUCTCMBbI
muddepeHMaNbHBIX ypaBHEHUH WM CIICLHaTbHBIC
npeoOpa3oBaHusl Uil CBSI3M BBIXOJHBIX JaHHBIX C
BXOJIHBIMH).

4) AmnmapatHele MopenHu (CTpOSTCS B BHIE
CIEIMAIN3UPOBAHHOTO  YCTpOiicTBa, B  KOTOPOM
nHpopMaus O MOIENH OTPaXeHa B CTPYKType
INIEKTPUUYECKUX CBA3EH MEXIY €ro 3IeKTPHUECKUMU
OJoKaMm).

Mopeaxn CBY
TPAH3UCTOPOB

DU3MKO- R
TEXHOJIOTUYECKHE NIapaTHbIC MOACIN
MOJEIu

KoMnakTHble MOAENH

[ loBeneHUeCKME MOAETH

dopManbHbIe duznueckue
KOMMAKTHBIE MOAENH | |KOMMNAKTHBIE MOACITH

I/ICKyCCTBeHHI)Ie

X-napameTpbl "
HeHWpOHHBIE CeTH

HenuneiHeie ManocurHalabHbIE
dopManbHbie MOASIH MOJETN

Tabnuynbie MoACTU

Pucynok 1 — Knaccugukanust MaTeMaTH4ecKHX MoJe/1eil TPAaH3HCTOPOB.

B ¢u3uko-TeXHONOTHYECKHX MOAEJNSIX IpHU
MOJIETUPOBAHUU CTPYKTYPBI TPAH3UCTOPA PEIIAIOTCS
HenuHelHble and¢epeHnnanbHble  YpaBHEHUS B
YacTHBIX TPOM3BOAHBIX, KOTOPBIC  ONMCHIBAIOT
pacripeneneHue 3apsina, TIepeHoc 3apsna,
HETIPEPHIBHOCTh ~ TOKa, KBAaHTOBO-MEXaHWYECKHUE
apdextsl u T.a. [Ipr MomenmmpoBannu Quzmyeckas
CTPYKTYpa TpaH3HCTOpa pa30OMBacTCs Ha MEJIKHE
YacTH B JByMEPHOM WJIM TPEXMEPHOM IPOCTPAHCTBE
W TPOU3BOAUTCA pelleHne AU PepeHHaIbHbIX
YpaBHEHHH B YaCTHBIX IMPOU3BOJHBIX M KBAHTOBO-
MEXaHUYECKUX  YpPaBHEHMH  JUIsd KA 0U
JNIEMEHTApHON siueliku WM y37a CTPYKTYpbl NpH
MIOMOIIM METOa KOHEYHBIX pa3HocTed [3] wumm
METoJa KOHEUHBIX J3yeMeHToB [4].  JlaHHble
YHUCIICHHBIE METOJBI HCIIOIB3YIOTCSA B KOMMEPUYECKOM
NpOrpaMMHOM  OOecrieueHnH s ¢bu3uKo-
TEXHOJIOTHYECKOTO MOZIETTMPOBAHNUS
(rexuonornueckne CAIIP - TCAD), nanpumep: ISE
u Silvaco.

Henocrarkamu (HM3HKO-TEXHOIOTHYECKOTO
ozaxoaa SIBIISTFOTCSI 3HAYUTENBHOE BpeMs
MOZENMPOBAHUSI M HEOOXOAUMOCTh 3HAHUS OYECHb
60mB110TO KOJIMUEeCTBa ANMEKTPOPUIHIECKUX
mapaMeTpoB MOAEIMpyeMoro mpubopa mAias ero
MPaBUJIBHOTO pacdeTa. JTO 03HaYaeT, YTo (PU3MKO-
TEXHOJIOTHUECKOE MOJIEIUPOBaHNE 0OBIYHO
HEMPUTOTHO JUIs peleHus 3a1a4
CXEMOTEXHUUYECKOT0  MpoekTupoBaHus.  OnHaxo
JlaHHasT METO/IMKa YCHENIHO TNpHUMEHseTCs B

TEXHOJIOTHYECKOM LUKJIE pa3paboTku JUIs
MIPOSKTHPOBAHUS  HOBBIX  TpaH3UCTOpoB. IIpm
(DU3MKO-TEXHOJIOTMYECKOM MOJICIIUPOBAHIH MOYHO
BOCIIPOM3BECTH BOJIBTAMIIEPHBIE XapaKTEPUCTUKH U
mapaMeTphl paccesiHUs, 3aBUCHUMBIE OT CMEIIEHUS,
3Has TOJBKO (DM3MUYECKHE CBOMCTBA MarepuajioB U
reomerpuueckue pasmepel CBUY Tpansuctopa. Ot
JJaHHBIE 3aTe€M MOXKHO UCIOJIB30BaTh MOl TOTO,
4YTOOBl y3HaTh, KaKk HaJ0 W3MEHHTh MaTepualioB U
KOHCTPYKIMH HCCIIEIYeMOTO IOJIYIPOBOAHUKOBOTO
nprudopa, 9To0s! yayqmmTh ero BU xapakrepucTuk.

KomnakTHble Moneam, WiH MoAeJH B BHJe
3kBUBaJIeHTHBIX cxeM (JC), Hambonee dYacto
HCcHoNb3yloTess mpu paspaborke CBY cxem u Ha
CETO/IHSIIHII MOMEHT COCTaBJISIOT OOJBIIYIO YacTh
u3 mopened, mpencrasieHHblx B CAIIP. Tepmun
«KOMIIaKTHasE MOJIENbY» SIBISETCS OOIIeNpHU3HAHHBIM
B 3apyOeXHOH JuTeparype ¥ OTpakaeT OCHOBHOE
TpeOOBaHME K TaKUM MOJEISIM — BBIYMCIUTEIbHAS
pocToTa (KOMIAKTHOCTS) [2].

I'maBHOC OTIIMYUTENEHOE CBOHCTBO
KOMIIAKTHBIX ~ MOAENEH — 3TO  BO3MOXHOCTb
npumenenuss B CAIIP  nmng  MoxpenupoBaHUS
pPanMOdNEKTPOHHBIX ~ YCTPOMCTB  Ha  YPOBHE
JNMEKTpUUECKNX  cXeM. COBpEMEHHBIE  CXEMBI
comepKaT MHOMKECTBO 3JIEMEHTOB, IPH 3TOM YacTO
HIPUXOAUTCS IIPOU3BOIUTH ONTUMU3AIHIO
napamMeTpoB »1eMeHTOB. [loatomy mpu pa3paborke
KOMITAKTHOM MOJENN TPUXOAUTCS TPEOJosIeBaTh
MPOTHBOpEYHE  MEXKAYy €€  TOYHOCTBIO U
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ObicTponeiicTBeM. B ciayuae npoekTHpoBaHUs
aktuBHBIX CBY ycTpoicTB KOMIIaKTHBIE MOAETH
MOJYTIPOBOJAHUKOBBIX ~ MPUOOPOB, Kak IpaBHIIO,
MIPE/ICTABIISIIOT COOOH MOJIENIN B BHIE AJIEKTPHUYECKHUX
SKBUBAJICHTHBIX CXeM. OnpenenenHoe
pacmpocTpaHeHHEe  TOIYYHiI  TakkKe  TEePMHH
«CTPYKTYpPHBIC MOJENIH», OH TOTYCPKUBACT, HUTO
MOJIEITh HEKOTOPBIM 00pa3oM OTpaKaeT BHYTPEHHIOKO
CTPYKTYpy M (HU3NUECKHe OCOOCHHOCTH HCXOIHOTO
00bEeKTa, B OTIMYHE OT TaKk Ha3bIBAEMBIX
«OeCCTPYKTYpHBIX», WM IOBEJCHYECKUX MOIETeH
[5]. B wactHoctu, OC CBY TtpaH3ucropa Ha
ANIEKTPUYECKOM YPOBHE OIMCHIBACT OIpEIeiICHHbIC
CBOWCTBa aKTUBHOHM CTPYKTYpHI (CONPOTHBIECHHS M
€MKOCTH TIepPEX0I0B, YCUIINTEIbHbIE CBOMCTBA T.11.), &
TaKKe TMapa3suTHbIE €MKOCTH U MHIYKTUBHOCTH
COEIUHUTENIBHBIX BEIBOJIOB.

B oredecTBeHHON uUTEeparype KOMIAKTHBIE
MOJENU  Ha3blBAIOT  TaKXKE  31eKMpudecKumu
Mooensamuy  WIA  KOMHOHEHMHbIMU Mooensamu [5].
KoMmnakTHble Momenmu nenmsTcs Ha ¢usuueckue M
@opmanvHvle; HEKOTOPBIE UCCIIEIOBATENN BBHIICIISIOT
B OTACIBHBIN KJIACC TaOIMYHBIE MOJICIIH.

®opMabHble KOMIAKTHbIE MOIEJIH CTPOSTCS
HA  OCHOBE TOAOOpa  AKCIEPTHBIM  IIyTEM
AQHATUTHYECKUX (byHKIMH, OTIHCBIBAIOLTNX
HEJIMHEWHbIE CBOMCTBAa TpPAaH3UCTOPA TOJIBKO B
3aBHCHUMOCTH OT D3JIEKTPUYECKUX IEPEMEHHBIX —
HalpuMep, HaIpsHKEHUH Ha 3aXHUMax TpaH3HCTOpa
(Angelov [6], Materka [7], Curtice [8], EEHEMT [9]
n T.a.). Kpurepuem mombopa 3a4acTyro SIBISETCS

CMOJZICIMPOBAHHBIX ~ XapaKTEPUCTHK TPaH3HCTOPA.
IIpn o>TOM He  yuWTBHIBacTCS BIMAHHE Ha
XapaKTepUCTUKK DJIEMEHTA, HalpuMep, MapameTpoB
TOTO WJIM HHOTO TEXHOJOrMYEeCKOro Ipolecca,
Mar€puagioB MWW TOIIOJIOTHH. B cBs3u ¢ aTuM
yKa3aHHBIE MOJIENM MOXKHO  Has3BaTh  TaKXe
«KOMIIAKTHBIMH JJIEKTPHYECKHUMHU MOJICIISIMUY.

Henocrarkom Takux Mojenel sBiseTcs TO, 4TO
crnoco0 1mombopa HEIMHEWHBIX QYHKIMH W HX
rapameTpoB He (OpMaIM30BaH W OOBIYHO OCHOBAH
nu00 Ha TIEPBHYHOM pacyeTe mapaMeTpoB ¢
nanpHewmerd — ontmMm3ammu - [10], 1gmbo  Ha
UCTIONIb30BAaHUN CTENATIM3UPOBAHHOTO
nporpammuoro obecriedennu [11]. K mocromncTBam
OTHOCSITCSI BBICOKas CKOPOCTb MOICIMPOBAHUS TPHU
JIOCTAaTOYHOW 11  TPOEKTHPOBAaHMSA  TOYHOCTH,
HaJIMYUe MPOTrpaMMHOr0 obecrieueHust Al pacyera
napameTpoB  MOJAENH, a  TaKkke  LIMPOKOe
pacrpocTpaHeHHe KOMIIAKTHBIX MOJeliel cpean
WH)KEHEPOB.

KommaktHble QopmanbHble MOJETH JeNsIT Ha
JUHEHbIe (MaJIOCHTHAJIBHBIE) ¥ HEJMHEHHEBIE.
Jluneitnas Monens (puc. 2) BepHa TONBKO /IS OJJHOTO
PeKMMa MO MOCTOSHHOMY TOKY B aKTHBHOM PEXHME,
IpU  3TOM  IIPEAIOJaraercs, 4YTO  HM3MEHEHUS
MIEPEMEHHOTO TOKa M HAINpPSKEHHS B OKPECTHOCTH
paboueil TOYKM cpaBHHTENbHO Hebompmme [12].
DjaeMeHTHl JIMHEWHONM MOIEIW HE 3aBUCAT OT
aMITIMTYbl BXOAHOTO IIEPEMEHHOTO HaNpsDKeHUs. B
HEJIMHEWHBIX MOJENSIX TapaMeTpsl aeMeHToB 2DC
SIBJISIFOTCSL  HEKOTOPBIMU  (DYHKIMSAMH  HaIpsHKEHHH,

HaWITydIIee COOTBETCTBUE HU3MEPEHHBIX u TeMIIepaTyphl U T.1.
Cgsext
Tttt q
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Pucynok 2 — O00011eHHAs1 MAJIOCUTHAJIbHAS MO/IeJIb M10JIeBOr0 TPAH3UCTOPA.
Mogenb cOCTOUT U3 BHYTPEHHEW W BHEIIHEH OOJIBIIIMHCTBA ~ TPEAJIOKCHHBIX ~ MaJIOCHTHAJTBHBIX
4yacTei, MpeICTaBISIONIMX CcaM TPaH3UCTOp | MozeJell  OIMHAaKoBa,  OJHAKO,  CYIIECTBYIOT
9JIEMEHTBl €ro Koprmyca. BHyTpeHHssI dYacTsb, MOIU(UKAIUU 0000IICHHON MOIEITH.

BBIJICJIEHHAs Ha pUC. 2 LITPUXOBOM JIMHUEH, IS
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Bo BHyTpeHHIOI0 YacTh BXOHAAT CJEIYIOLIHE MTOTPETTHOCTH anMpOKCHMAIIHH, TTOCTOSTHCTBE
JJIEMEHTHI: mapameTpoB U jap. KiaccmueckumMu mpuMepamMu

Rgs (Ri) — comporuBieHne 3aTBOP-HCTOK; TaKOTO TIOAXOAA SBIAIOTCS MOJENb  IIOJIEBOTO
3apsI0BOE COMPOTHUBIICHUE, KOTOPOE MpEACTaBIsieT tpansuctopa JFET [13] mng  KpeMHHEBBHIX
PE3UCTUBHBIN Iy Th st 3apsa eMKocTH Cgs; TPaH3UCTOPOB,  HenuHeWHas  momenbr  HEMT-

Rds — compoTuBieHHE CTOK-MCTOK; BBIXOJHOE
nmuddepeHIaIbHOe CONPOTHUBIICHUE,

Cgys — eMKOCTB 3aTBOP-UCTOK;

Cgyd — EMKOCTb 3aTBOP-CTOK; BMECTE C EMKOCTBIO
Cys MozenupyoT 3apsia oOeTHeHHON 001acTH mNoj
3aTBOPOM;

Cds — EMKOCTb CTOK-HUCTOK; €MKOCTb ITOIJIOKKHU
MEK]ly CTOKOM U 3eMJIeH;

lgs — HCTOYHMK TOKa CTOKa, YIPaBIJISIEMbIH
HaIpsDKEHUEM Ha eMKOCTH 3aTBOP-HCTOK Cgs;

Om — KpyTH3Ha;

T - IIOCTOSAHHAsA BPEMEHHN YacTOTHOU
3aBHCHUMOCTH HCTOYHHKA TOKa.
Bruemnane TITapasuTHBIC OJIEMCHTBI

MaJIOCUTHAIBHOW MOJIENH, H300pakeHHOH Ha pHc. 2,
MpeACTaBICHb WHAYKTHBHOCTSIMH Lg, Ls, L,
conporuBneHusiMi Ry, Rs, Ry 1 emkoctsamu Cggext,
Cdsext, ngext-

Omnpenenenue (3KCTpaKIIHIO) JJIEMEHTOB
nuHeitHo wmonemu CBY  TpaH3ucropa 0OBIYHO
BBINIOJHAIOT ~ HAa  OCHOBE  H3MEpPEHUS  €ro
MaJIOCUTHAIBHBIX ~ TapaMEeTpOB  paccesHHs IpH
3aJaHHOM CMEIICHHH B TpeOyeMOM JHana3oHe
4acToT. (s 3KCTpakuuMy NapaMeTpoB HETMHEHMHOU
MOZENH, KpPOME€ MAaJOCHUTHAJIBHBIX MapaMeTpoB
paccestHus, HCHOJB3YIOTCSl TaKXKe H3MEpPCHHBIE
BOJIETAMITIEPHBIE u (i) BONBT(hapagHbIE
XapaKTEPUCTHUKH. OKCTpakuus apaMeTpoB
HEIMHEHHBIX  MOJeNeH  3HAYMTENIbHO  CJIOXKHEE,
OJIHAKO XOpollas KOMIIaKTHasl HeJMHEeHas MOJeib
OMHKCBHIBACT MHOXKECTBO (usuueckux 3ddexron
(BMsIHME YPOBHS CHTHANa, HANPSDKCHUH CMEIeHUS,
SIBIICHHSI CaMopas3orpa, «trapping» 3GGeKTh U T.1.).

duznyeckue KOMINAaKTHbIE Mozeu
CO3MAalOTCSl B pe3ylbTare aHanu3a (U3HYECKUX
MIPOLIECCOB, IPOTEKAIONNX B IOJIYIPOBOIHUKOBOM
npuoope. Ipu 3TOM HCTIONB3YIOTCS
(hyHIaMeHTaIbHbIE IPUHINIBI PAOOTH yCTpOIicTBA B
KauecTBE OCHOBBI  JUI1  (DCHOMEHOJIOTHYECKHUX
YpaBHEHHH, OMHMCHIBAIONINX MTOBEACHHE TPAaH3HUCTOPA
OTHOCUTEIBHO  €ro  3aXHMOB  IIPU  IIOMOIIHA
Ka4eCTBEHHBIX M KOJMYECTBEHHBIX (PU3MUECKnX
MaKpOCKOITMYECKHX  MapaMeTpoB. B  kadectse
rapamMeTpoB  MOTYT  BBICTYNaThb  CJEIYIOILUE
BEJINYMHbI: TOJNIIMHA AKTHBHOTO
MOJYIIPOBOJHUKOBOTO  CJIOs,  JJMHA  3aTBOPA,
JIETUPOBAaHWE  aKTUBHOTO  CJIOS,  ITOABHMKHOCTH
SJIEKTPOHOB, TOJIIMHA OKCHJHOTO CJOsl 3aTBOpa M
T.1. IIpu 3TOM J10ITyCKAIOTCSl HEKOTOPBIE JOMYIIEHHS,
HarpuMmep, pacupeelieHne JIETHPYIOMNX MpuMeceit
MOXXET OBITh OJHOMEPHBIM, KBa3HABYMEPHBIM HIIH
KBa3uTpexMepHbIM. [Ipu nonydeHnn Takux moaenen
UCTIONB3YETCS MHOXECTBO JPYTHX YIPOIIAFOIINX
MPEANONOKEHH O JAWama3oHe MPUMEHHUMOCTH,

Tpanzucropa ans texuosmorun EDO02AH  dupmbl
Ommic [14], cepus wmomeneir mns MOSFET
Tpansucropos BSIM [15] u ap.

Henocrarkamu yka3aHHBIX MOJEJICH SIBIISIOTCS
CIOXKHOCTb ~ INOCTPOEGHUS  ypaBHEHMH  MOJENH,
OO0JIBIIIOE KONIMYECTBO HM3BICKAEMBIX MapaMeTpoB (y
Mmoznern BSIM4 — Gomnpire 400 mapamerpoB), cimabo
(dhopmam3oBaHHASL mporenypa AKCTPAKIUH,
MIPUBA3aHHOCTD K OJHOM TEXHOJIOTHUH HW3TOTOBICHUS;
KpOME TOTO CKOPOCTh MOJCIHPOBAHUS HIDKE, 4eM
st dopMmanmbHBIX — Mopened.  JlocromHCTBaMu
SIBJISIIOTCSL  BBICOKAsh TOYHOCTh U «(DU3UYHOCTHY
MOJIENIH, T.€. CBA3b C TEXHOJOTHEH, 4TO IO3BOJIET
ONEpPaTUBHO W3MEHATh MapaMeTphl MOJENH TpH
U3MEHEHUU napaMeTpoB TEXHOJOTMYECKOTO
mpolecca.

U ¢dopmanbHble, U (u3NUECKUE KOMIIAKTHBIC
MOJENIU TPaH3UCTOPOB UMEIOT CXOXKHE HEJOCTATKH:

1) mpomecc  mombopa  k03()(QUIMCHTOB
aNTPOKCUMAIIMOHHBIX (DYHKIMIA SBISIETCS BechMa
TPYIOEMKHM, HEleIICHAIIPABICHHBIM H JOJTHM;

2) d4acTo OKa3bIBaeTcs, 4YTO YyKa3aHHEIC
HENWHEIHbIE MOACTH B TPUHIWIIE HE MOTYT C
JTOCTAaTOYHON TOYHOCTBIO OJHOBPEMEHHO
BOCIIPOU3BECTH BAX u MaJlOCUTHaJIbHbIE
IapaMeTphsl paccesHUs] KOHKPETHOTO TpaH3HCTopa
IIPU PA3IUYHBIX HAMPSDKEHUAX cMelneHus [16].

B Tabn. 1 npuBeneHsb! pactipoCTpaHeHHbIE THUIIBI
Henunenbix mogenedr CBY IIT, ucnonb3yembie B
HacTosiIee BpeMsi pa3paboTUNKaMH, U UX OCHOBHBIE
XapaKTEepPUCTUKU.

Hnst omucanus  MESFET u HEMT
TPaH3UCTOPOB HaAWOOJbBIIEE pPACHpOCTPaHEHHE B
kommepuecknx CAIIP  nomydywnu Takue BUABL
momeneit kak Angelov2, Curtice3, TOM3 u
EEHEMT. Kak cnemyer u3 tabm. 1, gpakrndecku Bce
OHM HWMEIOT OJMHAKOBBII HA0Op OCOOCHHOCTEH WH
YUUTBIBaEMBIX SIBICHUH (LleNb AT MOIETHPOBAHUS
caMoparo3peBa MOXeET OBITh JIETKO oOaBIeHa).

B cBs3u co cka3aHHBIM CPaBHHUTENHHO HETAaBHO
ObLIM TPEIUIOKECHBI  YHUsepcanvivle (mabnuumnvle)
nenunetinvle modenu CBY Tpansuctopor B Buge OC
[17], KOTOpBIE CTPOSTCS Ha OCHOBE
HEIOCPEICTBEHHO HU3MEPEHHBIX apaMeTpoB
npubopa Ha TIOCTOSHHOM TOKE M Ha BBICOKHX
gacToTax (MaJIOCUTHAIBHBIC TAPAMETPEI PACCESHHS).
B »3THX MOmemsx WCIONB3yeTcs —aIrmpOKCHMAITHS
HEJIMHEWHBIX  3aBUCUMOCTEH  asnemeHToB  OC
(MCTOYHMKOB TOKA U 3aps/a) C IOMOIIBIO TIOIMHOMOB
ni  craiiHoB. Tak Kak B KOHEYHOM HTOre
HCTIONB3YyeTCS MOJIENb B BH/IE IKBUBAJIIEHTHOMN CXEMBI
U JUIsl TIONY4Y€HUs HEIMHEHHBIX 3aBUCUMOCTEH He
HCTIONB3YIOTCS busruecKux YpaBHEHHUS,
MIPOTEKAIOUINX B TPAH3UCTOPE IMPOIIECCOB, JIOTUYHO
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paccMaTpuBath  3TOT  KJIacC  MoJeNeH  Kak
Pa3HOBHIHOCTH (POPMAIIbHBIX KOMITAKTHBIX MOZIETICH.
Taéauua 1
OcHoBHbIe HesnHeliHbIe Moaean CBY IIT u ux cBoiicTtBa
JFET Curtice3 EEHEMT Angelov2 TOM3 CMC
Bun CBY MESFET | MESFET HEMT MESFET/ MESFET | MOSFET
TpaH3UCTOpa HEMT
Komriectso 27 59 68 80 54 55
apaMeTpoB
3apsimoBast ) n n n n n
MOJIENb
HuskouacrorHas ) n n n n n
JIUCTICPCHS
3HCKTpH‘IevCKI/II/I ) n n n n n
poboit
Camopasropen - - - + - +
Dddexrsr _ ) ) ) ) )
JIOBYIIICK
TemneparypHas . . + 4 + +
MOJIEIIb
Wnest mabauunvix modeneil OTyYUia IIHUPOKOE BBIXOJTHBIX MIEPEMEHHBIX. Takum obpazom,
pacrnpocTpaHeHue M mpumensiace B [1, 17, 18] MIOBEJICHUYECKUE MOAETM HHUKAaK HE OTPaKaioT

JIoCTOMHCTBaMH TaKWX MOJEJEH SIBIISIOTCS BBICOKas
TOYHOCT, B INUPOKOM JWAla30HE HW3MEHEHUS
YacTOTBl, YPOBHS CHUTH&JIA M PEXHUMOB pPaOOTHI
TPAaH3UCTOPa, MPOCTOTa HKCTPAKLHUH, MAJOe€ UHCIO
nmapametpoB. Kpome Toro, mpouexypa HOCTPOECHUS
YHHBEPCAJIFHON MOAENHM B HMPUHIOUIE MOXKET OBITh

(hopmanuzoBaHa u aBTOMAaTU3MPOBaHa. K
HEeIOCTaTKaM OTHOCATCA: HEBO3MOXXHOCTh
OKCTPAMOJIAIIMYA  XapaKTEPUCTHK TpaH3UCTOpa 3a

npezienamMy Juana3oHa W3MEHEHHsl apaMeTpoB, JJIs
KOTOpOTO CTpOMIIACh MOJIEJb; CJIOKHOCTD
o0ecrieueHnst CBsI3M PE3YJbTATOB MOJIEIMPOBAHUS C
mapaMeTpaMH  TEXHOJOTHYECKOro  mporecca H
reoMeTpuei mpubopa; HEOOXOMUMOCTH  YAEAThH
CMEIMAIbHOC BHUMAHHE BOIPOCAM  CXOIMMOCTH
HEJIMHEHHOro aHali3a IPH HCIONB30BAaHWM METOofa
TapMOHHUYECKOTO OajaHca.

HoBenenueckas mogean (behavioral model) —
3TO MOZENb B BUJE «UYEPHOTO SIIHKa», B KOTOPOH
UCIIONB3YIOTCS HEKOTOpBIE MaTeMaTHYeCKUe
GyHKIMK WM npeoOpa3oBaHuUs I ONUCAHUS CBA3M
BXOAHBIX W BBIXOJHBIX JAaHHBIX, ITOCJICIHUC O6I)I‘IHO

MOJNYyYaroTCsl  JKCIIEPUMEHTAIbHO  JUOO  TIpH
UCIIONIb30BaHUM ~ Oonee  AeTanbHBIX  (pu3HKO-
TEXHOJIOTHUECKUX WM KOMIIAKTHBIX) MOJIEIEH.

[ToBeneHueckre Mopenu SBISIOTCS (OpMajbHBIMHU,
T.€. CTPOATCS Ha OCHOBE (HOPMAIBHOIO CXONCTBA
MEXAy  TOBEICHHEM  Momelu M 0oObekTa
OTHOCHUTENBHO BHEIIHUX BXOJ0B. Ilpm sTOoM BHA
OTHCHIBAIONINX (YHKITMI BHIOMpaeTcss He Ha OCHOBE
aHanm3a (QU3MYECKUX IMPOLECCOB, NMPOUCXOMAMINX B

MOJYIIPOBOJAHUKOBOM ~ TIpHOOpe, a U3  YCIOBUi
OBICTpOACHCTBHS u Tpebyemoit TOYHOCTH
BOCIIPOM3BEIICHUSI  B3aMMOCBSI3M  BXOJHBIX U

BHYTPEHHIOIO CTPYKTypY U IpPOLECCH B Ipudope, B
CBA3M C OTHUM B OTEUECTBEHHOH JUTeparype
UCIIONIB3YETCSl TaKkkKe TEPMHH «OECCTPYKTypHbIE
monenm» [5].

HawnGonee mpocroii moBeneHYECKOH MOENbIO,
UCTIONB3YeMOM TP  MPOEKTHPOBAHWUH  JIMHEHHBIX
AKTHUBHBIX CBY YCTPOMCTB, SIBIISIFOTCSI
MaJIOCHTHAJIbHBIE ~ MapaMeTpbl TPAaH3UCTOpa Kak
YETBIPEXTIONIOCHIKA — 4Yallle BCETO S-apaMeTphl.
Onn MOTYT OBITH IOy YCHBI myTeM
HETIOCPENICTBEHHBIX M3MEPEHUIl MO0 pacdyeToM I0
muHerHo OC. [l mpoeKTUpOBaHHSA YCTPOMCTB,
paboTaonmx B YMEPEHHO HEITUHEWHOM pEeXHME,
HCTONB3YIOT OOJIbILIECUTHAIbHBIE rapameTpsbl
paccesaust (BCIIP). IIpu TakoM moaxojie TpaH3UuCTOp
(HenuHeWHbIN MpuOOp) (akTHYeCKH 3aMeHseTcs Ha
3aJJaHHOIl YacToTe B HEKOTOPOM OKpPECTHOCTH
YCTaHOBHBILETOCS pexuma JIMHEHHBIM
SKBUBAJICHTHBIM YETHIPEXMOMOCHUKOM [19]. Takxke B
KauecTBe MOBE/ICHUECKUX Mozenei JUIs
NPOEKTUpOBaHUA  YM  9acTo  HCHONB3YIOTCS
Harpy304HblC XapaKTEpPUCTUKH TpaH3UCTOpa (Tak
Ha3eiBaeMble load-pull m3mepenns), Momenu B BHOE
HEHUPOHHBIX CETEH U Ap.

JanpHeluM  pa3BUTUEM HAEH  «YEPHOTO
SIIUKa» SIBISIFOTCS  X-TIapaMeTphl, pa3paboTaHHBIC
Bepmmextom [20] u Pytom [21], coTpymHukamu
komnannu Agilent (temepp Keysight). X-mapamerpsr
- 9TO MaTeMaTH4ecKoe pacIIUpeHHe S-MapaMeTpoB;
OHM ONKCHIBAIOT HEIMHEHHYIO LENb B PEXHUME
MaJIOTO ¥ OOJIBIIOTO CHI'HANa, HHTEPMOIYIISIIMOHHBIE
UCKaXXeHUsI, Kod(duImeHT nepenayn 1mo MOIIHOCTH
n tn. Ho ompenenenne X-mapamerpoB TpeOyeT
npoBenieHust OoipoIoro o0beMa HM3MEpeHHH  TIpH
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U3MCHCHHMHM B 3aJaHHbIX JHaria3oHax ypOBHeﬁ )41
qacToT BO36y)KIlaIOLL[I/IX CHUTHAJIOB, IIOCTOSHHBIX
HaHpSDKCHI/Iﬁ Ha DJJCKTpOoAaxX TpaH3UuCTOpa U T.A.

Cka3aHHoe ornpenenser HEIOCTATKU
OOJIBIIECUTHATIBHBIX ~ S-TIAapaMeTpoB | X-
[apamMeTpoB 10 CPAaBHEHHIO C  HEIMHEHHBIMU
SKBUBAJICHTHBIMH  cXeMaMH. bomee  mompoGHO

OonpiecuTHANBHBIE S- 1 X-TTapaMeTPhl ONHCAHBI B
[21].

IlocmegauMu ® caMBIMH  OPHUTHHAIBHBIMHU
SABJIAIOTCA alraparHble MOIACIIU — MOJCIU B BHIC
YCTpOWCTBA, KOTOpPOE 3aMEHAET  HCCIEAyeMBIi
TPaH3UCTOp TMpU MojaenupoBaHuM u pacuere CBY
cxeM. Ilo cytu 3TO MeToj MaKeTHPOBAaHUSA, T.€.
BMECTO MaTeMaTH4ecKux Mojeneit npu
MIPOEKTHPOBAHUHI HCHOJIb3YeTCs peanbHbIN
Tpans3uctop. OJHaKO B OTIMYHE OT MAKETUPOBAHHS,
B aTmmapaTHbIX MOJENSIX HCIONB3YIOTCS
COBpEMEHHBIE  JOCTIDKCHHS B  KOMIIBIOTEPHOU
TEXHWKE — MOJCINPOBAaHUE OTACIBHBIX YacTeil
moznenu B CAIIP, perynmpoBka mapaMeTpoB MOJIEIH,
BCTpanBaHUE B CTaHIapTHBIC TIPOTPaMMEI
CXEMOTEXHHUYECKOTO MopaeaupoBaHus [2]. OObI4HO
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YIK 622.235
VIIPABJIEHUE SHEPTUEM B3PBIBA

Annomayun: Paspaboman ananumuueckuii. Memoo UCCIe008aHUSA, UCNONL306AHUE KOMOPO20 HNO360NUNO
NPUOTUICEHHO OPUEHMUPOBATNBCA 8 XAPAKMepe GIUAHUSA NAPAMEMPO8 YOTUHEHHO20 3apA0a U €20 PACHONOHCEHUS
OMHOCUMENLHO CBOOOOHOU NOBEPXHOCIMU HA Pe3yIbMAambvl 63pbléd. YCMAHO6NEHbI 3AKOHOMEPHOCU 6NUAHU
ONUMBL 3apA0a U e20 YOaneHUs Om C60000HOU NOBEPXHOCMU HA XAPAKMep 30Hbl PA3PYULEHUSI CPeObl 83DbIGOM.

Knrouegvle cnoea:. 63pwis, 3apsod, 30HA paspywieHus, C60000HASL NOBEPXHOCMb, napamempwbl, yOaieHue,
9HepaUs 63pbulea.

Beeoenue [2; 3, c. 91-93; 4; 5, c. 48-52; 6-7]. OmHako emuHOM
Ha nporsykeHun nocCleIHUX — JECATUIIETUMN OOIIEeNPU3HAHHOW TCOPHH JICHCTBHUS B3PHIBA CIIE HE
B3pBIBHBIE ~ Pa0OTBl B Kapbepax  IOJyYHIIH CO37IaHO,  IOATOMY  HMCXONI M3  KOHKDPETHO
CYLIECTBEHHOE pa3BUTHE. 3HAYUTEIBHO BBIPOCIU IIOCTABJICHHOM  3a7aul  MOXHO  IIPUMEHSTh
MacuTabbl MaCCOBBIX B3PHIBOB. [IpH 3TOM OCHOBHO¥ YIPOILAIOIINE MOJIENHN, KOTOPbIE OCHOBBIBAINCH OBl
3a7adell MCIIOJIb30BAaHMSI JHEPTHM B3pbIBA 3apsiioB Ha YydYeTe OCHOBHBIX (DaKTOPOB, OINPEICISIIOIINX
B3pBIBUATHIX BEUIECTB NPH M3MEJbUCHUH CKaJIbHBIX paccMarpuBaeMble  TpOLECCHl M MO3BOJISUIN
NOpoJ  SBISIETCS  JOCTHXKEHHE  HEOOXOIUMOIO YyCTaHaBIIMBATh HEKOTOpHIE 3aKOHOMEPHOCTH
KayecTBa TOPHOH MacChl C  MHUHHMAJIBHBIM JIEHCTBHS B3pbIBA B CPEJIE.
coflep)KaHHeM HerabapHTHBIX U IepeH3MENIbUCHHBIX Tak Kak B MpaKkTUKE BEJCHUS B3PBHIBHBIX padoT
(bpakuuii, coxpaHeHHEM MPUPOJHOW NPOYHOCTH NCCTBUE B3pHIBA HA CpENy XapaKTepU3yeTcs ero
KYCKOB moposI [1, c. 66-72]. KOHEYHBIM pe3yIbTaTOM, TO IS MPAKTHICCKUX
B Hacrositiee BpeMsi CyIIeCTBYEeT MHOTO TEOPHIA pacyeToB Ie1eco00pa3HO NMPUMEHHTH YIPOLICHHYIO
JICMCTBHUS B3pbIBA Ha Cpely, Kaxjas M3 KOTOPBIX MOZEINb, TO3BOJIAIONIYI0 MOJIYYHTh NPHOIMKEHHOES
JIOTIOJHSAET WIM yTo4HseT apyrue. OOOCHOBaHbBI peLIeHHe MTOCTABICHHOH 3a1a4u.
METOJIbl YIIPABJICHUS] YJHEPTHEH B3pbIBA, OCHOBAHHbIE W3BecTHO, YTO BO  MHOIHX  ClIydasx
Ha y4eTe NPUPOJTHBIX U TEXHOJOTHYECKUX (HAKTOPOB OJTHOPOJIHYIO, HaXOJSIIYIOCS B TBEPAOM COCTOSIHUH
JUISL Pa3UYHBIX TOPHO-TEXHOJOTMYECKUX YCIIOBHH Cpelly MOXKHO paccMaTpuBaTh Kak aOCOJIFOTHO
pa3pabOTKN CKAJBHBIX MOPOJA OTKPHITEIM CIIOCOOOM HEC)KHMAEMYIO XHJKOCTh, TIpeHeOperasi N0 MaJoCTH
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(hakTyeckum n3meneHueM obObema [8]. Ilpu Takmux
JONYLIEHUAX DHEPrus B3pbIBa ILEpeacTcs cpene u
pacmpocTpaHsieTcs B Heil ~ MrHOBeHHO (B
JICHCTBUTEIILHOCTU K€ CKOPOCTh BOJIHBI KOHCYHA),
OJIHAKO 3TO YNPOIICHHWE BIIOJHE IMPHEMIIEMO JUIS
YCTaHOBIICHHSI OOIMUX 3aKOHOMEPHOCTEH IeHCTBUSA
B3phIBa B cpene. [Ipu sTom paspymaemas cpena oT
MOJYYCHHOW SHEPTHH TPUXOIWT B JBIDKCHHE W B
MECTax, IJIe CKOPOCTh 3TOTO IBIDKEHHUS IPEBBICUT
KPUTHYECKYIO, IPOUCXOIUT Pa3pylICHHE MAcCHBa H
ero JapooieHue.

Pemenue 3agaun CBOAMTCA K TOMY, YTOOBI
OMpe/eMB MOTEHIMAT Ha IOBEPXHOCTH 3apsiia,
OTPENICINTh MOTCHIIUAN B JIFOOOU TOYKE OIS,

Crnenyer 3aMETHUTh, YTO TMPUMECHSECMAs MOJICIb
HE SBJISACTCS YHHUBEPCAILHOW, TaK Kak OHA HE
TTO3BOJISCT MTOCTICIOBATEIIHHO paccMaTpuBaTh
MPOIIECCHI, MPOTEKAIONINE B Cpele IOJ JCHCTBHEM
B3pBIBa, a JHWIIb JAeT BO3MOXHOCTh CYIUTH O
KOHEUHBIX pe3yJIbTaTax.

Hecmotps Ha 310 1m0 cux
AHAIMTUYECKUX pEIIeHWHd 3ajad A JAaHHOM
MOJIENIM, KOTOPBIE  yYUTHIBAIA OBl  BIUSHUA
cBOOOTHOW  TOBEPXHOCTH 32  HMCKIIOYCHHUEM
ceprdeckoro 3apsaa, moaApoOHO HCCIEIOBAHHOTO B
pabore [8].

nop  Her

Ienv uccneoosanusn

PazpaboTka AQHAJIUTHYECKOTO MeToaa
WCCIIeIOBAaHUs, UCIOJIb30BaHUE KOTOPOTO MO3BOJIUT
NpUONMKCHHO  OPUCHTHUPOBAThCI B XapakTepe
BJIMSIHUSL MapaMETPOB YUIMHEHHOrO 3apsja U ero
PacCIOJIOKEHUS OTHOCHUTEJILHO CBOOOHOM
MMOBEPXHOCTH Ha pe3ylnbTaThl B3pbIBa, a TaKKe
WCCIICIOBAaHNE BIMSHUS JIJIMHBI KOJOHKH 3apsaa Ha
KOHEUYHBIE pe3yJIbTaTHl B3PhIBA.

Pesynomamul uccneoosanuii

[Ipu caenaHHBIX BBIIIE JOMYIIEHUSIX COCTOSHIE
CpeIsl TOCIe B3phIBA OIUCHIBACTCS YpPaBHEHUEM
Jlannaca:

2 2 2
8¢+8 g0+8(p:0,

(1)

2 2 2
ox- oy~ oz
S

rne (=-— — TNOTeHHHAI TONi HaYaIbHBIX
yo,

CKOpOCTeH;

S — BemMUMHA yAENbHOIO UMILYJIbCa B JaHHOMI
TOYKE,
 — IIOTHOCTH CPEBL.

I[Ipu B3pBIBE 3apsga B cpene BO3HUKAECT
CJIO’KHOE TIOJIE€ HAIPSDKEHHHA, KOTOPOe aHAINTHYECKH
omucaTh ~ OYEHb  TPYAHO, TIOATOMY  Oyaem
paccMmarpuBaTh  IUIOCKYKO  3azady. B Takoit
MOCTaHOBKe pelieHne ypaBHeHus (1) ympoimaercs,
ecau  ydecTb, 4YTO 3HaueHHe TMOTEHIMala Ha

MOBEPXHOCTU 3apsiia U CBOOOIHOH IOBEPXHOCTH
MOCTOSTHHBI.

Jns perieHus ypaBHEHUS TPUMEHHM METOJ
KOH(OPMHBIX  OTOOpaXXEHHWH, CyThb  KOTOPOTO
3aKJIIOYaeTCsl B TOM, 4TOOBI CIIOXHYIO 00JacTh
HanpspKeHNH, BOZHHMKAIOMINX IPU B3pHIBE 3apsija B
cpene, OTOOpPa3sUTh Ha MPOCTYI0 KAHOHHYECKYIO C
TIOMOIIBI0 KOMIUIEKCHOTO MOTEHIHAIA.

W3o0pakass KOHTYpHI 3apsiiga W CBOOOIHOI
MIOBEPXHOCTH HEKOTOPBIMH JMHUSIMU B TIOCKOCTH Z
(puc. la), Ha KOTOPBIX MOTCHLUHAI TPHHUMAET
MOCTOSTHHBIC 3HAUEHHMsI, TI0I0MpaeM aHaAIUTHYECKYFO
GYHKIHIO:

o="T@)=y(xy)+ip(X.y), ©)

roe Z=X+1Yy,
TIOCTOSIHHOE 3HAYEHUE Ha TIOBEPXHOCTH 3apsjia, a Ha
CBOGO/IHON TIOBEPXHOCTH paBHseTCs Hymo. Ilpu
Takux  ycnousx @(X, Y) MOKHO — NPUHATH 32

@(X,Y) UpUHMMaeT 3a/aHHOE

HNOTEHUMall MOJs HayalbHBIX CKOPOCTEH, TaK Kak
@(X, Y) aBusercst rapmoHuueckoil yHkumeil u
YIOBJIETBOPSIET IPaHUYHBIM YCIIOBHSAM.

Amnamutndeckast ¢yHkuus (2) Oynmer orobpakarb
uccieayemyro oonacts () Ha monocy 0 < pmew < ¢o

IJIOCKOCTH (w) ¥  Ha3bIBaThCA  KOMIUICKCHBIM
MTOTEHINAJIOM TIOJIsI HAa4aIbHBIX CKOpocTei (puc. 10).
Wrak, pemieHne  MOCTaBICHHOH  3ajJauu

CBOAUTCS K HAXOXKACHHIO (DYHKIUH, OTOOpaXxaromen
HCCIelyeMyl0 00acTh IUIOCKOCTH Z Ha IIOJIOCY
IUIOCKOCTH .

MHuMas 9yacTh KOMIUIEKCHOTO MOTeHInana (2)
OyZneTr SBISATHCS WCTUHHBIM TOTEHIMAIOM ITOJIS
HavaJIbHBIX CKOPOCTEH.

Jlunun paBHOTO HOTEHIUAIa OynyT
ONpEAEIThCA YPAaBHEHUEM
p(x,y) =C, 3)
a JINHUM TOKa ypaBHEHUEM
w(x,y)=C'. “4)

BenuuuHa BekTOpa HayaJbHOM CKOpPOCTH B
KaKIOH TOUYKe B3pHIBAEMOH cpemsl OyAeT paBHA
MO/JYJTIO IIPOU3BOHOIM KOMIUIEKCHOTO ITOTEHIIAIIA

V=‘\7‘=‘Z_Z’=|f'(z)|. ()

JlelcTBUTENBHO, 3HAS, YTO
0
V, = 6_(”; V, = _99
OX oy

(wmu, d9TO TOXKE Ccamoe \7 = grad(p, BEKTOp

3

HAyaJIbHOM CKOPOCTH  SIBJISIETCS  OTPULATELHBIM
IpaJHeHTOM NOTEHIIMAaNa) u BBIYHCIIHB
MIPOU3BOHYIO OT (PYHKIHH (2)

ISPC European Science and Technology,
Southampton, United Kingdom

78



Impact Factor ISRA (India) = 1.344
Impact Factor ISI (Dubai, UAE) = 0.307

based on International Citation Report (ICR)

Impact Factor JIF =1.500
Impact Factor GIF (Australia) = 0.356
Impact Factor SIS (USA) =0.438

FEFPTIPFFIAPIIIL 7P I E

0 Py

J

Pucynok 1 — CooTBeTcTBHE I'PaHMII TIPH
KOH(OPMHOM 0TOOpasKeHMH: a) HCccIeayeMast
00J1acTh; 0) KAHOHMYeCKasl.

()= 01902000V 00 ;00
ox oy oy oy oX
MOJIy YUM
0 0
V= 2y + 2y <[t @),

OX oy

A BEKTOp HAYaJbHOW CKOPOCTH ONpENEIsIeTCs
0 BBIpaXKEHUIO [9]

V =—if '(2).
ILIOTHOCTh SHEPTrHUHM B KaXIOW TOYKE CPEIIbI
OyJIeT onpeneNaThes mo Gopmyie

g=§HKm5 ™)

Tak Kkak TpHHATAasE MOJENb HE IO3BOJISIET
paccMaTpuBaTh INPOLIECC B3pbIBA BO BPEMEHH, TO
JieficTBUe €ro Ha cpely MOXHO OLEHHUBATh
KOHEUHBIMU pe3yJIbTaTaMy, & IMEHHO:

a) mapamMeTpaMH 30HBI pa3pylIeHHs, KOTOpas
OTIPEETSIETCS] TEOMETPHIECKUM MECTOM TOYEK, B
KOTOPBIX IUIOTHOCTh DSHEPIUH paBHA yIENbHOM
paboTte pa3pyIIeHus

§HVW=& ®)

rge a — yzaenbHas paboTa pa3pyleHus;

0) BOPOHKOH PBIXJICHUS, KOTOPAsi OIpeeIIsieTcs
JUHHMEH TOKa MpOXOIsmedl depe3 Kpall BOPOHKHU
paspymieHuss Ha  CBOOOJHOW  ITIOBEPXHOCTH.
YpaBHEeHHE KOHTYpa BOPOHKH PHIXJICHHS UMEET BU:

w(X,Y)=w(X,Y) (9)

Xl’yl_

paspyLIeHust Ha CBOOOHOM TOBEPXHOCTH;
B) BEJINYMHOHN BEPOSITHO BO3MOXKHOT'O KyCKa.
BenmunHy BEposTHO BO3MOXKHOTO — KYCKa,
KOTOPBId MOXeT 00pa3oBaThCs B IaHHOW 001acTh
B3pBIBaEMOM Cpellbl, onpeaensieM mo Gopmyre [8]

U3

"

rac KOOpAWHATBI TOYKH Kpasi 30HBI

rae U s — KpUTHYECKas CKOPOCTh pa3pyIleHus;
62§0 2 62(0 2 az(ﬂ 2
D=(=3)+(2) +(3)+
OX oy 0z
o’ 0’ o’
A 42y 22
Oxoy oxoz oyoz
B ciywae  miockomapalieNIbHOTO — MOJIS
BCJIIMYMHA KyCKa B ,HaHHOI>'I TOYKE Cpe€abl
omnpenensiercs mo ¢popmyiie [10]
3 Ug
a=,|———. (10)
2|f"(2)|
C IIOMOIIBIO KOMIIJIEKCHOI'O IHoTeHIaia

MOXHO OIpPENCNIUTh BEPXHUI Tpenen BpeMEHH
paspyLIeHus. BJONb YKa3aHHOW JIMHUK 10 (opmyse

(8]

j (an
|wm
Bocnonp3oBaBiuck pa3paboTaHHOK
MGTOI[HKOIZ peuicHusA 3aaadyr, UCCICAYEM BIIUSAHUC
rapameTpoB 3apsza, ero PacIoIOKEHHS
OTHOCHUTEJIBHO CBOOOJHOW IOBEPXHOCTH, CBOWCTB
B3pPBIBAEMOM CpeJibl Ha PE3yIbTaThl B3PhIBA.

Teoperuueckoe  pelleHHE  MOCTaBICHHOU
3ajaud, COIJIACHO  pa3paboTaHHOH  MeTonuKe
CBOJOWTBCS K  HAxXOXAEHHI0O  KOMIUIEKCHOTO

MOTEHIMaNa ucciexyemoii obmactu (puc. 2a). Jns
HAXOX/IEHHsI KOMIUIEKCHOTO MOTEHIIHAlIa 0TO0pa3um
HCCIeyeMyI0 00JIacTh Ha IUIOCKOCTh C pa3pe3aMu
(puc. 20).

OyHKIHS, OCYHIECTBIISIONIAS 3TO 0TOOpaKEHHE
HMEeT BUJ:

z, = 72, (12)
Y y
a x i '
T T —— 2
.ﬁl‘;
-H:-~|
a 3 o

Pucynok 2 — CooTBeTCTBHE TPAHUL IPH
KOH(pOPMHOM 0TOOpA:KEHHH: a) cXeMa
PAacnoJioKeHusi 3apsiia OTHOCHTEJILHO CBOOOTHOI
TOBEPXHOCTH; 0) MPOMEKYTOUHAS 00/1aCTh.

OroOpaxas 00nacTh IJIOCKOCTH Z; Ha IOJOCY

(puc. 16), noxyunm:
e HVz +h’ —zH? -1’
T HNZ W -z H +h

> (13)
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rne H — nnuna ckBaxuHsr;
MOBEPXHOCTH.

[oncrasnsas B dopmyny (7) 3HaueHue
MPOU3BOJIHON  KOMIUIEKCHOTO moTeHmmana (13),

yaaneHue 3apsjga  OT  CBOOOAHOMN

TIOJTy 9HM:
P 29,
== ()%
9=2m

y H 2 (H 2 _ h2)
\/(Xz v —h?) +4xty? |:(X2 Y 4+ HY)? +4x2y2]
Torna ypaBHEHHE 30HBI Pa3pyIICHHUS COTIACHO
(8) OymeT uMeTh BU:

[ (¢ —y> +h*)* +4x7y |x

x[(X* =y +H?)’ +4x2y2}2 =b?, (14)

rIe
2 2
o _ 20HVH? —h
l - .
U
I'paHuubl 30HBI pa3pylIeHUs ONPEAEISIINCH
YpaBHEHUSIMHU:

a) BJIOJIb OCH X
X+ (h* +2H*)x* +2H*(H* +
+h*)x* +h*H*-b’ =0; (15)
0) BOOIB OCH y
Yo —(h* +2H?*)y* +2H*(H? +
+h?)y* —h’H*-b’ =0. (16)

W3 aHanmu3za ypaBHEHHH CleAyeT, 4YTO C
U3MEHEHHEM [UIMHBI 3apsja U yJaleHus ero OoT
CBOOO/IHON TTOBEPXHOCTH M3MEHSIIOTCS U MapaMeTpbI
30HHI pa3pymienus. 13 Bepaxenus (15) cnemyer, 9ro

214 2
h*H*—b? =0
enuncTBenHbil kopens X =0, T.e. paspymenus na

CBOOOJHOM MTOBEPXHOCTH HE BO3HUKAIOT.
IIpu

pu ypaBHEHHE uMeeT

2 4 2
h*"H" b >0 (17)
pa3pylIeHUE HEe JOCTUTaeT CBOOOIHOM MOBEPXHOCTH,
CJIC0BATCIIbHO, IIPU TaKOM YCJIOBUU B3PbIB 3apsijia —

kamy¢uernbiid.  HenszOexxHOCTH  KaMy(iieTHOTO
B3pbIBa TpH J06oM 3Havenuu H mactymaer npu
yemosun  H >>h.  Tlocne  mesmaumrenbHbIx
npeoOpa3oBaHuii HepaBeHcTBa (17) mosryynm:

# Y5

h™ 2

B pesynbTate aHaTMTHUECKUX HCCIIETOBAHUIA
ypaBHeHus (14) ObUIM yCTAaHOBJICHBI XapaKTCpPHBIC
(hOpMBI 30HBI Pa3pyIICHHUS, KOTOPHIC U300paKeHBI Ha
puc.3 mpu pasNUUHBIX yHaJeHWsX 3apsijga  oT
CcBOOOTHOW TIOBEPXHOCTH U €T0 JITHHE.

Impact Factor SIS (USA) =0.438
B 2¢,
pacyerax OpUHUMaTU paBHbBIM 10 M.
s

AHanu3 30H pa3pylIeHHs] IOKa3bIBAET, YTO OCHOBHOE
pa3pylleHHe NPH B3PBIBAHUH YUIMHEHHBIX 3apsiioB
HabmomaeTcs B BepxHel ero yactu. C yBeIMIeHUEM
JUTMHBL 3apsia 30Ha pa3pyILCHUsS YBEIHMYHBACTCS
TOJIBKO B BEPXHEH 4acTH 3apsija.

h*H*<b*> h’H*>Db’

PucyHnok 3 — XapakrepHble 30HbI pa3pylieHust
NpU B3PbIBAaHUH Y/IJIMHEHHOT0 3apsijia:

3 {H =10,15,25m

h=3mu
H=6,9,18xu
-6
h=06Mm
[Moncrasnss B ypaBHeHHE (9) KOOPAMHATHI Kpast
KOHTypa 30HBl paspylleHWss Ha CBOOOJHOU
MOBEPXHOCTH, HOJYYHM  YpaBHEHHE KOHTYpa

BOPOHKH PBIXJICHHUS:
[@H2+h)0¢ +y2)2 +2H (¢ —y)) + HR ] .
d;
+16x2y2H4(H2 _hy? _
d) -1

=h' [(x2 -y +H?) +4x2y2}2,

(18)

rae

4 _(2H?—hHR® +h°H?
: h*(R*+H?)
R — monosuna pactBOopa BOPOHKHM paspylieHus Ha
CBOOOZHOW  IOBEPXHOCTH  OIpEessieTcss 110
ypaBHeHHIO (15).

B cuny rpomosnkoctu ypaBHeHus (18), a,
CIIeZIOBaTeJIbHO, M HENPHUIOAHOCTH  €ro  JUIs
WH)KCHEPHBIX ~ PAacyeToB HEOOXOIUMO 3aMEHHUTH
KOHTYp  BOPOHKH  DPBIXJICHUS,  OINpEAEsIeMbIi
ypaBHeHHeM (18), Oonee TPOCTEIM KOHTYPOM,
MIPAKTHYECKH MaJI0 OTIMYAIONIIMMCS OT JaHHOTO.

5

ISPC European Science and Technology,
Southampton, United Kingdom

80



Impact Factor ISRA (India) = 1.344
Impact Factor ISI (Dubai, UAE) = 0.307

based on International Citation Report (ICR)

Impact Factor JIF =1.500
Impact Factor GIF (Australia) = 0.356
Impact Factor SIS (USA) =0.438

B mnpubnmxeHHoit Qopme KOHTYp BOPOHKH
PBIXJICHUSI ONUCHIBACTCS yPaBHEHHEM:
2 2

X y
Rk

poix

= (19)
['myOuHA BOPOHKH PBHIXJICHUS OMPEACISACTCS U3
ypasrenus (18) mpu X =0, y = Hpblx’
B H’+R*-h’
JH?(2R? + H?)—h’R?

Kak cneiyer M3 CpaBHEHMS MOJYYEHHBIX
miomaseii BOPOHKM pPBIXJICHHA TPU  CIETaHHOM
YIPOIMIEHHH MaKCHMaJbHOE OTKIOHEHHE KOHTYpA,
ompenenseMoe ypaBHenumeM (18) OT KOHTYypa,

MOJyYCHHOTO 10 ypaBHeHHIO (19), He npeBbimaet 3-
5% s  3apsAmoB, TPH  B3PBIBAHUM  KOTOPBIX

IIPHA ITOM

poix

BeJMYHHA pacTBopa BopoHku peixaenus H > R.

B ypaBHenue (19) BXoauT BelMUMHA pacTBOpA
BOPOHKM  pa3pyLICHHUs, KOTOpas OIpEICIsIeTCs
HETIOCPEICTBEHHBIM pelIeHreM ypaBHeHHS (15).

[Tnomane mONEpeyHOTO CEYEHUsI BOPOHKH
PBIXJICHUS onpeersieM 1o Gopmye:
7RH”? R* +h?
pore ¥ 2 TS T
2 \QR*+H>)H>-hR

U3 dopmynsl (20) ciemyer, 4TO H3MEHEHHE
JUIMHBI 3apsja M YIaJeHHue ero OT CBOOOAHON
MOBEPXHOCTH OKa3bIBAET CYLIECTBEHHOE BIHMSHUE HA
30HY PBIXJICHUSA.

Hccnenyem n3aMeHeHHe IIIOMIAAN TTOTIEPEYHOTO
CCUCHHA 30HBI PBIXJICHUA B 3aBUCUMOCTU OT
yJaneHus 3apsiaa oT cBOOOTHOM MOBEPXHOCTH.

IlycTs  BenMumHA H-h ocTaercs
MOCTOSIHHOM, a TPU O3TOM H3MEHSETCS TOJIbKO
yJaneHue 3apsaa oT cBOOOIHOI MOBEPXHOCTH, TOTAa

YMEHBIICHUHA h

h=0

BOPOHKa  PBIXJICHUS  IIpH

YBEJIMYUBACTCS M JOCTHUTaeT
MaKCHMaJIbHOTO 3HAYCHHSI.

VYnanenue 3apsia oT cBOOOJHON IOBEPXHOCTH
IIPY TIOCTOSIHHOW €T0 JUIMHE BIHSET Ha MpopaboTKy
MOJIOIIBEl ~ YCTyNMa TOJBKO 1O  ONPENEICHHBIX
MIPE/ETIOB.

CrenanHbple  BBIBOZBI  CTPABEVIMBBL  TOJBKO UL
Clydasi, KOIJla BEMYMHA TOTEHIMAAa HAa TOBEPXHOCTH
3apsisia He MEHSIETCs IPY M3MEHEHHH €10 I1apaMeTPOB.

[pu wccrenoBaHiy BIMSIHUSL [TApaMETPOB 3apsijia Ha
BEJIMYMHY BOPOHKH DBIXJIGHHMsI W paspylleHus Obulo

H

YCTAHOBJICHO, 4YTO C YBCIIMYCHHMEM OTHOLICHUA ——

pu

TUIOII@ b TIOTIEPETHOTO CeUeHHUS €€ yBenMurBaercs (puc. 4)
U B TpeJiesie CTpeMUTCS K IMOCTOSHHOM BeymumHe. Kak
MOKa3&IM  TEOPETHUECKHE  MCCIICZOBAaHHS, OCHOBHOE
paspylieHrie HaOMIONaeTcsl B BEpXHEH 4YacTH 3apsiia,
CJIeJIOBATENBHO, C YBEJIMYEHHEM JUTMHBI 3apsiia, KauecTBO
TPOPaOOTKY MOJIOMIBEI YCTYIA YXY/IIIACTCS.

U3 nonydeHHpIX TpadUuecKux 3aBACHMOCTEH (pFC.

4) crnenyer, 4TO YISl KAKIOM TIOPOIbI CYILECTBYET

H

OTHOHICHHC FHpI/I KOTOpOM  M3MCHCHHME IUIOIA/IN

TIOTIEPETHOTO CEUEHISI BOPOHKH PHIXJICHUS HE3HAUMTENBHO.
UeM BbIIIE KPUTHYECKAs CKOPOCTh pa3pyIICHHs, TeM

MCHBIIIC OTHOUOICHUEC — HpI/I HOCTO?IHHOf/'I BCIIMYMHEC
20,

, TIpH KOTOPOM Ka4yecTBO MPOPAOOTKH TIOMIOLIBBI
U
YXYIIAETCS.
Sl /

/ _-‘..‘.-.-I
75 > [
1 )2/

40 /

2 - E 4 il
Pucynok 4 — 3aBucMMOCTb IUIOIIAN
TI0TIePEYHOr0 CeYeHHsI BOPOHKHU PhIXJICHUs OT

OTHOLIEHHSI o npu h=5m

12 2% _j0m, 2220
Uy mUg

="7m.

CrieoBaTeNbHO, VI KOKIOMO MaMerpa 3apsiia U
THITA TIOPOJ OTCYICTBYET ONTHMAIbHASA JUTMHA 3apsija.
Wcnoms3yss  paspaboTaHHYIO — METOAMKY, HCCIeayeM
BIIMSIHYE JUTMHBI 3apsiia Ha XapaKTep APOOTICHHS CPSBL.

Benmunza BepoSTHO BO3MOXKHOTO KYCKA, KOTOPBIA
MOXKET 00pa3oBaTbCsi B JaHHOH OONacTM  Cpensl,

ompenersiercs o dopmyie (10):
\/E [(x2 —y*+h?)? +4x2y2]
a=,[— X
2 bl\/x2 +y?

3
[(x2 —y*+H?)’ +4x2y2]Z

@D

\/[3(x2 —y)42n +H | 436Xy

J1st ynpoleHysi BbIUKCIEHAN BEMUMHY BEPOSTHO
BO3MOXKHOTO KyCKa OINpENEISUIM TOJNBKO HAa CBOOOIHOM

TIOBEPXHOCTHL.
Bemmumaa  BeposTHO  BO3MOXKHOTO — Kycka Ha
CBOOOJTHOW TIOBEPXHOCTH OIPEEISIETCS M0 BBIPAKEHUIO,

KOTOPOE MOJTy4IrM ToZCTaRyIsis B hopmyiy (21) y=0
oy focenty
2 bx-(3x*+2h*+H?)

(22)

(22)

U3 BBIpAXKCHUA CIIEQYECT, qTo C
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YBEIUYEHUEM [JIMHBI 3apsja M IIPU ITOCTOSHHBIX TEOPETUYECKUX HCCIIEI0BaHUI
2 AKCIIEPUMEHTAIHHBIM.

3HaueHusX N wu ——— BEJIMYMHA BEPOSITHO Jnst KaueCTBEHHOTO HOATBEPKICHUSL

S MOJTYYEHHBIX  TEOPETHYECKHX  BBIBOJOB  OBUIH
BO3MOXKHOTO KycKa Ha CBOOOIHOH ITOBEPXHOCTH MPOBEACHBI YKCHCPUMEHTAIbHBIC HUCCICIOBAHUS I10
YMEHBIIIAETCS. OpnHako 9TO YMEHBIIEHHE 3amepy rapaMeTpoB BOPOHKHU PBIXJICHUS
HECYIIECTBEHHO TMpPH OOJBLIMX JUIMHAX 3apszoB. YUTAMHEHHBIMHA LWINHAPUYECKUMA 3apsaMu,
Ecim ’xe 1nMHa KOJNOHKM  3apsja  OCTaeTcs PACIIONIOKEHHBIMH ~ TIEPIIEHANKYISIPHO ~ CBOOOIHOM

MTOCTOSTHHOM, TO Ka4yecTBO ApoOIeHHS Ha CBOOOIHOM
MMOBEPXHOCTU CaMOE€ JIy4Ilee IpH h=0. Oxnako
cenyer 3ameruts, uro npu N =0 kodddumment

nepcaadyu SHEPIUU B3pbIBa CPCAC YMCHBIIACTCA U
MO3TOMY  MOXKET Ha6J'IIO,HaTI)C${ HCCOOTBCTCTBHEC

[MOBEPXHOCTH auameTpoM 0=42 MM B MarHeTHTO-
MapTHTOBBIX POroBHKax Kpemocteo f=12-14 mo
mkane npogpeccopa M.M.  IIportoapsikoHOBa.
PesynpraTs! SKCIIEPUMEHTOB i nmapameTpel
MIPUMEHSEMBIX 3aps/I0B IPUBENICHBI B Ta0. 1.

Tabéauna 1

3KCHepI/lMeHTaJH)HLle HCCJICA0BAHUSA MAPAMETPOB 30HbI PA3PYIICHUsS MIPU B3PbIBAHUH YIVIMHECHHBIX
HMUJTHHAPUICCKHUX 3apsaA/10B

I 5 I O«
S 2 %En g o o o S Egm R 2 B =
ol o éﬂﬁ Sg E“; m% E‘mz :DEE ggém‘ﬁ
== |EF  |Bg | iz 25 |87 |55 2882 ¢
4 B 0
S5 Sl 2§ g ~ g ©8 M= =g
1 3 0,62 0,40 0,40 0,320 0,066 0,106
2 4 0,73 0,50 0,50 0,400 0,122 0,167
3 5 0,80 0,60 0,60 0,410 0,141 0,176
4 4 0,90 0,65 0,65 0,430 0,183 0,202
5 3 1,00 0,70 0,70 0,440 0,201 0,210
6 6 1,10 0,80 0,80 0,420 0,210 0,190
7 3 1,20 0,85 0,85 0,360 0,171 0,142
8 2 1,30 0,90 0,90 0,340 0,162 0,125
9 4 1,50 1,00 1,00 0,340 0,182 0,121
10 3 1,70 1,20 1,20 0,340 0,213 0,122
AHalM3 JaHHBIX TaOIHUIBI MTOKA3bIBACT, YTO C f=I14-16. T'nyOuna ckBaxuH coctaBisuia 30-32 w,
VBEIIMYEHWEM [UIMHBI KOJIOHKH 3apsia pPagmyc cetka 7*8 M. B pesynpraTte B3pHEIBOB XOPOIIO
pa3pymeHus Ha cBOOOTHOM MTOBEPXHOCTH paspylIeHHOW OKa3ajach TOJBKO BEPXHsS YacTh
YBEJINIHBAETCSI. Opnako YBEJINYCHUE HE yCcTyna, a HIDKHAA Oblia c1abo pa3pyIIeHHOW M C
MPONOPIHMOHATBHO JJIMHE 3apsda W B TIpejaese TPYIOM TIOIJABANach OJKCKAaBallUW. 3aBBIIICHHE
(H — ) ocraercs  mocTosHHBIM.  AHAJIOTHYHO TIO/IOLIBBI yCTyNa NOCTHrano 3-4 M. DTO BbI3BAIO
M3MEHSeTCs U TITyOuHa 30HBI phIxiyieHus. [Ipu Mabrx HEOOXOMMOCTE B HOBTOpHOM obypusauM 1
rITyOMHAX 3aJ10’KEHHS 3apsia ¢ yBEITHUEHHEM JUTHHEI B3p1’“§f‘:““;1>§mi :aCT;yczyn;.B A moonaGoma
KOJIOHKH BBIXOJ] TOPHOW MAacChl C TIOTOHHOTO MeTpa YALICHAC KaqecTBa B3pbIBA popabo
CKBXIHBI YBEIHUYMBACTCS OoJiee MHTEHCHBHO, YeM TIOZIOMIBE! TIPH  B3PBIBAHMI CIABOCHHBIX yCTYIOB B
PACUETHEIH BBIXOZ. DTO OOBACHSAETCS TEM, YTO MpPH ﬁge;;;r);;zz;ﬂbgai 3%’:;2: ;:;f:p:“l’fgﬁoh’;:g;ﬁ
JKCIepUMeHTax Ko3(dduimenT mnepenaunm >HEPTUN T
P P P P h B30pBaH OJIOK ¢ BeIcoTol ycTyna 27 M. B pesynbrare
B3PRIBA - CPCAC  TPH MAJIBIX  SHATCHHAX B3phIBA XOPOIIO Pa3pyHNICHHOW OKa3aiach TOJBKO
yMeHIﬁmaeTCﬂ' BEpXHSASA YacTh YCTyNa. 3HAYUTEIHHOE yBEITUUCHHUC
OJMyHCHHBIC BBIBOJBI IOATBCPXKIAOTCA  HE BEICOTBI B3pBIBaeMOTO ycTyma (48 M) B Kpemkux
TOIJIBKO AKCIICPUMEHTAMHU npu B3pBIBAHUH MOpoNaX  Taike HE  NANO  TONOKHTETBHBIX
YATMHEHHBIX mnyposwg 3apsioB, a | Hpalli”f0141120H PE3YIBTATOB.
?(eneHgm B3PBIBHBIX  paboT Ha kaphepax 0B B HEOKHCIIEHHBIX POTOBHKaX Kpemoctsio f=12-
pusbacca - TpH - BSPRIBAHMI  CABOCHHBIX M 14, OpUT TpoW3BeneH ASKCIEPUMEHTANBHBIA B3PHIB.
CTpoe,?HHX YCTYTIOB. Ces[OK 6 BricoTa ycryna cocrapnsiia 45 M. OCHOBBIBasICh Ha
aK, HanpuMep, Ha Kapeepe LCB bLIO aHaIM3¢ MPCABIAYIIMX B3PBIBOB, CETKY CKBaXXUH
MPOBEACHO TPHW MACCOBBIX B3PbIBA CIABOCHHBIX yMEHbIIHTH Ha 9%, mepeGyp W YAelbHbI Pacxos
YCTYIOB B TPYIHOB3PBIBAEMBIX MOPOAAX KPEIOCTHIO
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B3pBIBYATOrO  BELIECTBA OBUIM  COOTBETCTBEHHO
yBennueHsl Ha 10% u Ha 24% mno cpaBHEHHIO C
HNOYCTYIHBIM B3PbIBAHUEM.

AHanu3 pe3yabTaTOB B3phIBA MOKa3all, YTO Kak
U B NpEeAbIAyLIEM Clydae, BEpXHUE JBa MOAYCTyHa
ObUTH XOpOIIO pa3pyLICHBI, a TPETHH — HIDKHUH —
O6bu1 BTOpHYHO OOypeH u B3opBaH. HecmoTps Ha
YMEHBIICHHE  CETKM  CKBAXWH,  YBCIMUCHHE
YAENBHOTO  pacxoja  B3PbIBUATOTO  BEIIECTBA,
MOKa3aTeNy B3pPbIBA HE YIYyYIIMINCh, B CBS3H C
YBEJIIMYEHHEM yCTyna 10 45 M.

OnpIT B3pbBIBAHUA CIABOCHHBIX MW CTPOCHHBIX
YCTYIIOB Ha JpPYrHX Kapbepax moaTBepawsi dakr
3aBBIIIEHNS OJOUIBBI YCTyIa, YXy/IIEHHE KauecTBa
JIpoOJieHHsT HW)KHEro TMOXyCTyna | YBEIIMUeHHE
BBIXO/1a HerabapuTa NpH yBEJIMUYSHUH JUIMHBI 3apsiia,

KOT/a paccTosiHus MEXKTY CKBR)KHHAMU
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SMART PROCESSING OF 2D SIGNAL IN THE ANALYSIS OF
PANORAMIC IMAGES

Abstract: This paper focuses on novel image inpainting method based on modified exemplar-based technique.
The basic idea is to find an example “‘patch’ from an image using local binary patterns, and replacing non-existed
‘lost” data with it. In particular, we show how to apply this strategy for image extrapolation for photo stitching.
Several examples considered in this paper show the effectiveness of the proposed approach on several test images.

Key words: image reconstruction, spline interpolation, texture synthesis, hash edge detection.
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HHTEJUIEKTYAJIBHASL OBPABOTKA IBYMEPHBIX CUT'HAJIOB ITPU AHAJIM3E
ITAHOPAMHBIX U30BPA’KEHUU

Annomayua. B oaunnou cmamve npednazaemcs HOBblLU CNOCOO PEKOHCMPYKYUU OBYMEPHBIX CUSHANIO8 HA
OCHO8e MOOUPUYUPOBAHHO20 cnocoba cunmesa mexcmyp. Ilpedcmagnenvl pe3ynvbmamuvl UCCIe008AHULL NpPU
IKCMPANONAYUYU NAHOPAMHBIX U300PAdCEHUU, KOMOpble NOKA3bIBAIOM 3P peKmusHocms npediazaemo2o nooxooa
HA HeCKONbKUX MECMO8bIX U300paAHCEeHUAX .

Knrouesvle cnoea: pexoncmpykyus u300paxjcenuii, Cniaiin UHMepnoaAyus, CUHmes mekcmyp, xeu-@yHKyuu,
0OHapystceHue epanuy.

I[Ipu o00paboTke W aHAIM3E U300pPAKCHUIA OpPTOrOHANBHBIX Tpeobpa3zoBanwmii [3, c1509-1519; 4,
BO3HUKAET 3a1aya aBTOMaTU3UPOBAHHOI'O c 845-854]; meToapl HA OCHOBE CHHTE3a TEKCTYpBI
BOCCTAHOBIICHHS ~ O0JNacTeld ¢  MCKaKCHHBIMH [5, c 28-34; 6 ¢ 376-380].

MUKCEMIMH.  PEKOHCTpYKIMS ~ HAaXOIUT  CBOE K riaBHOMY HEZOCTaTKy HM3BECTHBIX METOJIOB
NPWIOKEHHE  BO MHOTHX 00macTsax o0paboTKu OTHOCHUTCS HecTocoOHOCTh BOCCTaHaBIIUBATh
n300paXeHnH, TakMX  Kak  pEeTyIIHpPOBaHWE, N30THYTHIE KOHTYPBI, 4TO CYIIIECTBEHHO
BOCCTAHOBJICHHE ¢ororpadui, KOZMPOBAHUE, OTpaHWYMBAET O0JACTh WCIIOIB30BAHUA JIAHHBIX
KOMITBIOTEPHOE 3PpE€HHE H T.J. bDOJBIIMHCTBO METO/I0OB, KOTOPbIE B OCHOBHOM MPUMEHHMBI TpPHU
METOJIOB PEKOHCTPYKIUH H300paXEHUH MOXKHO yAQJIEHUN IapanuH W HeOONmbIIMX AeEeKTOB Ha
YCIIOBHO Pa3ZIeUTh Ha CIIEIYIOUINE TPYIIIIbI: METOIbI CTPYKType n3o0pakeHui. Tak xe ciielyeT OTMETHTb,
Ha ocHOBe  pemieHus  audepeHInanbHBIX YTO W3BECTHBIE METOBI TNPUBOIAT K PA3MBITHIO
ypaBHeHHH B dacTHBIX mnpou3BoaHeix (PDE) [1, c TEKCTYpBl M CTPYKTYpHl TPH BOCCTAaHOBJICHUHU
213-226; 2, c 577-685]; Merombpl Ha OCHOBE OONBIIMX O00JIACTEH C MCKaXXEHHLIMU 3HAYEHHSIMHU
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nukcesned. J[pyrod BakHOM TpoOJeMOi sBIsieTCs

MUHAMH3ALUSl  BBIYUCIUTENBHBIX ~ 3aTpaT  C
BO3MO>KHOCTBIO peanuzanuu ITOPUTMOB
PEKOHCTPYKIIMM Ha COBPEMEHHBIX MOOMIBHBIX
aTdopmax.

Henpto nanHol paboOTHI ABISETCA YMEHBIICHHUE
MOTPEIIHOCTH  PEKOHCTPYKLHMH H300pakKeHUH Ha

OCHOBE  aJTOPUTMa  HWHTEPIOJSILUH  TPaHHIL
KyOM4YeCKHMMH CIUIaifHAMH TP BOCCTaHOBJIEHHHU
M300paKeHM.

Anroput™ pa3paboTaHHOTO MeToza

PEKOHCTPYKIMU W300pakKeHUH MpPEACTaBIeH Ha
pHCyHKe 1 ¥ COCTOMT U3 CIEAYIOIIUX TAlOB:

1. Boidenenue mexcmypHuix Xapaxmepucmux.

Juis BEIYHCIICHUS JHEPTreTHYECKUX
xapakrepucTuk JlaBca wucnone3yercss 9 Macok
pasmMepoM S5 Ha S5 Ha OCHOBE NIPOU3BEIEHUSA
BEKTOPOB, KOTOPBIC OIKCHIBAIOT PAa3HBIC THIIBI
TEKCTYP.

2. Knacmepusayus u knaccugpuxayus obnacmei
Ha mexkcmypy u 00HOPOOHOCHIb.

PesynbTupyrommit BEKTOP COIEPIKUT
nHOpPMALIMIO O TEKCTYPHBIX XapaKTePUCTHKAaX U
COCTOMT W3 9 TEKCTYpHBIX aTpuOyTOB, KOTOpbIE
MO3BOJISIIOT ~ ONPEJCNIUTh  COOTBETCTBHE  MEXKAY
pa3TMYHBIMHU 00JACTSMU U UX THIL.

3. Boccmanosnenue epanuy ¢ nomowsblo CHAANUH

UHMEPNONAYUU.
Y4YacTKM TpaHMIl KaXIOW W3 TOJydIEHHBIX
obiacTeli ~ WMHTEPHNONHUPYIOTCS  CIUIAHHAMH  C

MOMOIIIBI0 KyOWdeckoi KpuBoi Opmmura [7, ¢ 376-
380].

4. Buibop nuxcens Ons 60CCMAHOBLEHUA C
HOMOWbI0 Memoda ObICMPO2O MAPUIA.

Hdns  BeiObopa mnwmkcenss B oOmacth  uis
BOCCTAHOBJICHUSI ~ MCIIOJIB3yeTCsl  MeTo — obxona
OBICTPBI Mapi, KOTOPBI MO3BOJISIET BBHIOWPATH
MUKCEIb PACIHOJIOKEHHBIH MaKCHMalbHO OJH3KO K
NepBOHAYANbHOM rpaHule [8, ¢ 46-48].

5. [lonyuenue xew cmpykmypui.

B npemaraemMmom Metojie i1 OBICTPOro MOUCKA
MOXOXHX  OJIOKOB  HCIIOJNB3YeTCs  BBIYMCICHHE
MepUENTUBHOr0 Xxema. TakoW MOIX0J MO3BOJISET
HOJyYHUTb CTPYKTYpPY, KOTOpas COAEPKUT XeLI BCeX
OJIOKOB N300paKCHHUS.

6. Boccmanosnenue mexcmypvl HA OCHOGE
MOOupuyUposanHozo Memooa noucka
Ccamonoo0oOHbIX OI0K08.

[Ipn BoccTaHOBIEHNHM TEKCTYPHI HUCIIONIB3YETCS
MOJIXOJ] Ha OCHOBE CHHTE3a TEKCTYPHI C TOMCKOM
noxoxxux OsokoB. [lpemmaraercss OCyIIECTBISATh
MOMCK TOXOXHX OJIOKOB HA OCHOBE MOJYYCHUS XeIll
CTPYKTYpBl Ul BCeX OJIOKOB HW300paXKeHHs JUis
YMEHBIICHNS BRIYICIUTEIBHBIX 3aTpaT [9].

7. BoccmanoseHue 0OHOPOOH®IX obracmell HA
ocHose memooa Tenea.

Jnst BOCCTaHOBIICHHSI OJHOPOJHBIX OOJacTeid
ucnoisb3yercs meroy Tenea, KOTOpbI OCHOBaH Ha
JIOKaIbHOH 00paboTKe M HCIOJb3YeT B3BELICHHOE

cpenHee 3HAYCHUN THKCENe B HEKOTOPOW 00yiacTh
[10].

Bocceranosaenne rpannun

Bhuie/ieHHe TEKCTYPHBIX XapakTePHCTHK

'

Knacrepuzauua n kinaccHdukanms
obiacTeli Ha TEKCTYPY H OJIHOPOJIHOCTE
BoccraHoBACHHE IPAHMIL ¢ TOMOUILIO
CILIAiH HHTCPNOIALMH

'

Brifop nHKce.Is 1718 BCCTAHOB/IEHHSA €
NOMOMBI0 MeToaa 00X01a OLICTPBLIA Mapm

BoccTaHOBICHHE TCKCTYPBI

TonyseHie Xelll CTPYKTYPhI

'

BoccraHoBNeHHe MeTOLOM Ha OCHOBe
noKcKa caMonono0HbIX obnacTeil

Boccranosnenne OJIHOPOJAHBIX obnacreii

Boccranosnenne MeTonom Tenea

ITosropenne aas Beex
BOCCTAHABJIMBACMBIX 1TMKCEIET

PucyHok 1 — AJIrOpuTM peKOHCTPYKIMHI
H300pakeHui

PexoHCcTpyKIIMKM M300paXEHUH TPUMEHNMa TTPH

pelIeHNH  pa3MYHbIX  3aJa4  BOCCTAHOBJICHUS
n3oOpaxkenmit. OpHAa W3 TakWx  3ama4y = —
WHTCPHOJSIINS ~ TaHOPAaMHBIX  U300paKeHHH U

3aIlOJTHEHUE OTCYTCTBYIOIINX O0JIacTel MpH CKIeHKe
HECKOJIBKHX CHHMKOB C pa3HOro pakypca. Ha
pHUCYHKaX 2-3 MIPECTaBIICHEI MIPUMEPEI
SKCTPANOJSIINN  M300pakeHUI ATl  HECKOIBKHX
maHopaMm (a - OpUTHHAIBHOE W300paKeHHE C
OTCYTCTBYIOIIUMH THKCEISIMH, O - H300pa)keHue,
BoccranoBnenHoe B Adobe Photoshop CSS, B —

I/I306pa)K€HI/IC, BOCCTAaHOBJICHHOC C IIOMOIIBIO
MPEAJI0KCHHOT'O MeTOZ[a).
Ananuz pE3yJIbTaTOB  IMO3BOJACT  CACIATH

BBIBOJI, UTO TIpeUIaraeMblii croco0d mo3BosieT Oosee
NPaBIIEHO BOCCTAHABIMBATH CTPYKTYPY M TEKCTYpY
n3obpaxeHuid. OTMETHM, YTO Ha H300pAKCHUH,
obpaborannom B Photoshop, mpucyrcrBytor
pasMBITHS M TEMHBIE y4YacTKH Ha  yIjax
n3obpakeHms. Pesymprar Ha pHCyHKe 30 Takxke
COICPKUT HeNpaBUIBHYIO PEKOHCTPYKIIHUIO
TEKCTYpHI y4acTKOB HeOa.
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Pucynoxk 3 — Ilpumep BoccTaHOBIeHUS
MAHOPAMBI.

B 3akiroueHMM MOXKHO CHeNiaTh CIEAYIOIHe
BBIBOJIBI.

[Ipennaraercst  anroput™ MOCTPOCHHMS
COCTaBHOW KpHBOH C TIOMOIIBIO KyOHMYECKHX
CIUTAfHOB MPY BOCCTAHOBJICHUH TPAHUI] O0BEKTOB Ha
n300pa)XEHUH, KOTOPBIA IO3BOJIICT YMCHBIINTH
MOTPEITHOCTh PEKOHCTPYKIMN N300paKEeHHUH.
[Ipemtaraemelii  MeTOA MO3BOJISIET 3P PEeKTUBHO
BOCCTaHABJIMBAaTh TEKCTYPYy M OXHOPOIHBIE 00IaCTH
3a cYerT pasgeapHoi 00paboTku. Ilpemmaraercs
UCIIOJIb30BaTh BBIYMCICHUE MEPIENTHBHOIO Xella
NP TOHMCKE  MOXOXHUX OJIOKOB, YTO IO3BOJISAET
YMEHBIIIUTh BBIYHCIIUTENILHBIC 3aTparThl.
[IpencraBneHo HECKOJNBKO pe3yJibTaTOB 00pabOTKH
MIAaHOPAaMHBIX HM300paX€HWH NpU pEUIeHUH 3aJadu
SKCTPAIOJISIINYN OTCYTCTBYIOIIMX ITUKCEIIEH.

Paboma evinonnena 6 pamxax @edepanvhoti
yenegoli npocpammul «Hccredosanus u paspabomxu
no  NpUOPUMEMHbIM — HANPAGIEHUAM  PA3GUMUSL
HAYYHO-MeXHONI02U4ecko2o Komnaekca Poccuu na
2014—2020 200w1»

B)
Pucynok 2 — IIpumMep BoccTaHOBJIEHHS
NMaHoOpaMbl.
ISPC European Science and Technology, 86

Southampton, United Kingdom



Impact Factor ISRA (India) = 1.344
Impact Factor ISI (Dubai, UAE) = 0.307

based on International Citation Report (ICR)

Impact Factor JIF =1.500
Impact Factor GIF (Australia) = 0.356
Impact Factor SIS (USA) =0.438

References:

Bertalmio M, Bertozzi A, Sapiro G (2001)
Navier-Stokes, fluid dynamics, and image and
video inpainting. Hawaii: Proc. IEEE Computer
Vision and Pattern Recognition (CVPR), 213—
226.

Mumford D, Shah J (1989) Optimal
approximations by piecewise smooth functions
and associated variational problems. Commun.
PureAppl. Math. 42, 577-685.

Kokaram AC, Morris RD, Fitzgerald WJ,
Rayner PJ (1995) Interpolation of missing data
in image sequences. IEEE Trans. Image Process
4(11), 1509-1519.

Park JW, Kim JW, Lee SU (1997) DCT
coefficients recovery-based error concealment
technique and its application to the MPEG-2 bit
stream error. IEEE Trans. Circuits Syst. Video
Technol 7(6), 845—-854.

Criminisi A, Perez P, Toyama K (2004) Region
filling and object removal by exemplar-based
image inpainting. IEEE Trans. Image Process
13(9), 28-34.

10.

Laws K (1980) Rapid texture identification. In
SPIE Vol. 238 Image Processing for Missile
Guidance, pp. 376-380.

David F. Rogers, J. Alan Adams (2001)
Mathematical elements for computer graphics.
McGraw-Hill Publishing Company, pp. 555.
Sethian JA (1999) Level Set Methods and Fast
Marching Methods, Second edition/ Cambridge,
UK: Cambridge Univ. Press.

Voronin VV, Marchuk VI, Gapon NV, Sizyakin
RA, Sherstobitov Al, Egiazarian KO (2014)
Exemplar-based inpainting using local binary
patterns. Proc. SPIE 9019, Image Processing:
Algorithms and Systems XII, 901907 (February
25,2014); doi:10.1117/12.2038556.

Voronin VV, Marchuk VI, Sherstobitov Al,
Semenischev EA, Agaian S, Egiazarian K
(2014) Image extrapolation for photo stitching
using nonlocal patch-based inpainting. Proc.
SPIE 9120, Mobile  Multimedia/Image
Processing, Security, and Applications 2014,
91200W (May 22, 2014);
doi:10.1117/12.2063667.

ISPC European Science and Technology,
Southampton, United Kingdom

87



Impact Factor ISRA (India) = 1.344 Impact Factor JIF =1.500

Impact Factor ISI (Dubai, UAE) = 0.307 Impact Factor GIF (Australia) = 0.356
based on International Citation Report (ICR) Impact Factor SIS (USA) =(.438
Doi: 10.15863/TAS Dmitry Igorevich Khakhalin

. . . student of the 2nd course
International Scientific Journal Financial University under the Government of

Theoretical & Applied Science the Russian Federation (Kaluga Branch)
mitya.khakhalin@mail.ru

p-ISSN: 2308-4944 (print)  e-ISSN: 2409-0085 (online)

Year: 2014 Issue: 11 Volume: 19

Published: 30.11.2014 http://www.T-Science.org

SECTION 31. Economic studies, Finance,
innovation, risk management.

ENVIRONMENTAL PROTECTION AS AN INTEGRAL PART OF
CORPORATE SOCIAL RESPONSIBILITY OF COMPANIES

Abstract: This article describes the theoretical foundations of corporate social responsibility and sphere of
environmental protection as an integral part of the responsibility. This issue is at the forefront internationally,
and this article presents a way of resolving problems impact on the environment.

Key words: corporate social responsibility, environmental protection, GAZPROM, LUKOIL, Sberbank.

Language: Russian

Citation: Khakhalin DI (2014) ENVIRONMENTAL PROTECTION AS AN INTEGRAL PART OF
CORPORATE SOCIAL RESPONSIBILITY OF COMPANIES. ISJ Theoretical & Applied Science 11 (19): 88-
92. doi: http://dx.doi.org/10.15863/TAS.2014.11.19.17

OXPAHA OKPYKAIOIIEN CPE/Ibl KAK HEOTBEMJIEMASI YACTb KOPIIOPATUBHOM
COLIMAJIBHOU OTBETCTBEHHOCTH KOMITAHUU

Annomayus: B oannou cmamve paccmMompennsl meopemuieckie 0CHO8bl KOPHOPAMUBHOU COYUANLHOL
omeemcmeeHHoCmuU U cghepa OXpamHvl OKpydcaroujell cpedvl KaK HeomvemieMas 4acmb OmEemcmeeHHOCmu.
Hmenno sma npobrema 6vixooum Ha nepeoHull NIaH 6 MeHCOYHAPOOHOM Macuimade U 8 OAHHOU cmamve
npeocmasnienbl HeKomopule nymu paspeuieHus npooiem 030etiCmeust Ha OKPYHCAowyio cpeoy.

Kniouesvie cnosa. Kopnopamusnas coyuanbHas OmMeEemMcmeeHHOCMb, OXPAHA OKpycaroujell cpeobl,
TA3IIPOM, JIVKOHJT, Céepban.

BBenenue SBOJIIOLIMM U PACIPOCTPAHEHUS] KOPIIOPATUBHOM

Ha CEeTO/IHAIIHUMN JICHb npobiema COLIMANIbBHOW OTBETCTBCHHOCTH CPEIM KOMIIAHMH
KOPIIOPAaTUBHOM  COIIMANbHON  OTBETCTBEHHOCTH Hameit crpassl [4-6].
Ou3Heca SBISIETCS OJTHOW M3 CaMBIX 00CYXIaeMBIX Jnst Toro 4toObl MOHSATH, KaKyl KOMIIAHHIO
B JKOHOMMUeckod cpeae. HemanoBaxHbsMu MOJKHO Ha3bplBaTh COLIMAIBHO OTBETCTBEHHOM,
(haxTOpaMH 11 3TOTO MOCITY KT BO3POCIIAS POJIb JaAUM OIIpefeleHue KOPIOPaTUBHOM COIMAIbHOMN
Ou3Heca B pa3BUTHUH OOLIECTBA M ITOBBINICHHUE OTBETCTBEHHOCTH U PACKpPOeM TEOPUTHUECKYIO
TpeOOBaHMS  OTKPBITOCTH  BeIEHHWsA  OwW3Heca. COCTAaBJISIFOLIYIO HarIei padoTsl [7].
OnHako HE TONBKO OOIIECTBO HY)KAAeTCAd B Kopnoparusnas colaIbHAsA
MPOBEJCHUH KAKUX-TN00 COIMAIBHBIX AEHCTBUI OT OTBETCTBEHHOCTH — 3TO NPUHINN BeJCHUS On3Heca,
KOMIITAaHWH, HO ¥ CaMH KOMIIAHHH JOJDKHEI KOTOpBIH KOMIIaHUs pa3pabarbiBaeT U (OpMHUpPYET
OCO3HaBaTb, 4YTO HAa  CETOJHILIHMN  JIeHb Juid cedsd Ha DOOPOBOJBHOW OCHOBE M PEAN3yeT
KOpIIOpaTHBHAs  COLMAbHAsi  OTBETCTBEHHOCTH ero TSt IpUOOpETEHNS KaKux-Jmoo
SBISICTCA OJHHM U3 TJABHBIX MHCTPYMEHTOB IS SKOHOMHYECKHX M PEMyTalMOHHBIX MPEHUMYIIECTB.
MOBBILICHUSI CBOCH KOHKYPEHTOCIHOCOOHOCTH. 3a Ilon  maHHBIM  ompenesleHHEM  HOHMMAeTCs
CUeT ATOT0 TAKKE MOXKHO JOOUTHCS 3HAUUTEIBLHOIO OTBETCTBEHHOCTh IIepel OOLIECTBOM 3a CBOU
TIOBBILIEHUSI NPUOBIIA U PEITyTanuy GupMsl. JEUCTBUA C TOYKHM 3pPCHUSA  IKOJOTMYECKUX

Jannas mpobinema momyumna — Ooiblnoe NPUHLUIIOB M CTAaHAApPTOB,  OCYIIECTBICHUA
OCBEILEHHE Cpeld BEIyNMX OSKOHOMHCTOB H JOOPOCOBECTHOM [I€/IOBOM IMPAKTHKH, CO3/aHUE
cnenuanucros, Takux kak: A.H. Asepun, C.B KPEIKMX M TapMOHUYHBIX COLMAIBHO-TPYIOBBIX
Bpariomenko, B.E. Cennepcros, B.A. JImutpues, OTHOILEHUH [7].

A.E. Koctir. WX paboOTBHI MOKAa3bIBAIOT IIPOIECC
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KopnopatusHyto COLMAJIBHYIO
OTBETCTBEHHOCTb MOXHO DPa30HTh Ha HECKOJIBKO
ypoBHei [11].

Iepssrit YPOBEHb KOPIIOpaTUBHOM
COLIMAIBHOU OTBETCTBEHHOCTH, 00BIYHO,
HampaBlCH BBIIOJHEHHE MPAMBIX 0053aTEIHCTB
KOMITaHHH TIepes] 00IeCTBOM M TOCYAapCTBO:

1. Bemurater 3apa0oOTHOH IDIATH  AOJDKHBIMH
OBITb PETyIApHBIMH, a pa3Mep MAaHHbBIX
BBIIIAT AOJDKEH UMETh pa3Mep IO3BOJIFOLINH
HOpPMaJIbHOE  BOCIIPOM3BOJCTBO  paboueit

CUJIBI;
2.  JlomkHO COOJTFOIATHCS TPYAOBOE
3aKOHOJIATEIBCTBO;

3. JHomkHBI  COONIONATBCS  yCTaHOBJICHHBIE
CTaH/JapThl KauecTBa INPOAYKIHMU M YCIYT,
KOTOPBIE IPOU3BOIUTH JTaHHAS! KOMITAHHS;

4. TlomHas W cBOEBpeMEHHas BHIIUIATa BCEX
HAJIOTOB, KOTOpbIE JIOJDKHA  OIUIAYMBaTh
JaHHAsI KOMITaHHUS.

BTropoii ypoBeHb KOPIIOPATUBHOM COLMANIbHON
OTBETCTBEHHOCTH 3TO — IIE€PEX0] Ha HOBBIE YPOBHHU
OTHOIICHUH MEXITY MIEPCOHATIOM u
HETIOCPEICTBCHHBIM HAYaJIbCTBOM BHYTPU (DHPMBL
WHpIMM clOBaMH, Ha JTaHHOM YPOBHE COLIMAJIBHOM
OTBETCTBEHHOCTH PA0OTHHUK MOJTy4aeT YBEPEHHOCTb
U TapaHTUM B IMOJYYCHUHN KaKI/IX-J'II/I6O JIBbI'OT "
YCIayr. Kommanus moxer MpeaoCTaBUTL JTaHHBIC
TapaHTHUM 3a CYET OIpPEAETICHHBIX COUNAIBHBIX
WHBECTHLIMHA. B cBOIO ouepenp qaHHbIe HHBECTHIINU
MOXHO Pa3JeNTh Ha 2 BUJA:

1. HMuBecTMUMM B  YEJIOBEYECKUMH  KamMUTall.
[IpumepoM  [aHHBIX HMHBECTHIMH  MOTYT
CIy’KHUTh: TpOoQEeCCHOHATIbHAS IOJATOTOBKA,
MEPETIOATOTOBKA K MOBBIIICHHUIO
KBaJTU(UKAITAA TepcoHaa,
COBEpIICHCTBOBAHUE OpraHM3allMd B IUIaHE
OXpaHBbI TpyJa U 3J0pOBbs PAOOTHHKOB.

2. WuBecturum, KOTOpBIE TO3BOJSIOT OBITH
YBEPEHHBIMH B TIOBBIIICHMH | TapaHTHU
MEHCUOHHOI'O YPOBHS pabOTHHKOB,
IMOBBIIICHUN Ka4Y€CTBAa W YPOBHA KUJIMIIHBIX
YCIOBUM M pEKpealoHHbIE COLMAbHbIC
TIPOTPaMMBI.

[ocnennuil, TpeTuii, ypoBeHb KOPIOPATUBHON
COLMATIBHOW OTBETCTBEHHOCTH MOKHO Ha3BaTh
TEPPUTOPHANBHBIM, T.€. JaHHBIC COIMAIbHBIC

BO3JICHCTBUS OXBATHIBAIOT HACEIICHUE TEPPUTOPHUH,
Ha KOTOPYI0O MOXET OKa3blBaTh KaKoe-Tr0o
MTOJIOKUTETTHFHOE BO3ACHCTBHE KOMIIaHHS.
[IpuMepoM  MOXET  CIYXHTb  BJIOXEHHS B
Ppa3BICKaTEIbHYIO HHPPACTPYKTYPY,
TPAHCHIOPTHYO HHPPACTPYKTYPY peruoHa,
yIIy4IICHHE TaKWX MOBCEAHEBHBIX (DAKTOPOB Kak:
OCBEIIEHHOCTh  YJHI,  OJaroycTpoctBo
COJIep)KaHHE B TOPSAKE S>KWIBIX U HE TOJBKO
Teppuropuii [11].

Kak OBIIO OTMEUEHO BBINIE, KOPIOPATHBHAS
COlMAIbHAS ~ OTBETCTBEHHOCTh  SBIISICTCS  HA
CCTONHSIIHUN JCHb SBISETCS OJHHM W3 TJaBHBIX
WHCTPYMEHTOB TUTS TTOBBIIICHUS
KOHKYpPEHTOCIIOCOOHOCTH KOMIIAaHWH Ha pPBIHKE.
NMeHHO TOATOMY KOMITAaHUSM KaXABI JICHD
MPUXOTUTCA JOKa3bIBaTh CBOMM IIOKYTIATENsAM H
HWHBECTOpPaM CBOIO COCTOSTENBHOCT, JOKa3hIBATh
TO, YTO WX MPOHU3BOJCTBO 3KOJIOTUYECCKH HYHCTOE.
DTO MPOUCXOAUT MyTEM COCTABJICHUS OTUETHOCTHU B
obnacTu KOPIIOpaTHBHOM COIMATBHOM
OTBETCTBCHHOCTH M YCTOWYHUBOTO PA3BHUTHS.

KoMmmannu JOMKHBI — TUTAHUPOBATH  CBOIO
JESITETBHOCTh HKCXOMAS W3 TOJPOOHOTO aHau3a,
KOTOpBIIl MOKa3bIBa€T KaKoe BO3JICHCTBUE HA
OKpPYXKAaIONIYI0 cpeny OyIeT OKa3aHO BO BpeMs
MPOU3BOJICTBA W TPOCTO  (PYHKIHOHHUPOBAHHS
KOMIIaHHU.

AHaIN3  J1eATEJHLHOCTH  KOMIAHWHA B
00J1aCTH OXPaHbI OKPYKAIOLIEH cpeabl

OmHuM W3 BaXHEHIINX ITyHKTOB B Tpade
«KOPTIOpAaTUBHAsl COIMAbHAsl OTBETCTBEHHOCTH)
KaXJIOM KOMIIAaHUU SIBIISIETCS OXpaHa OKPY’KaroLeil

Cpeabl. Haubonee 3aMHTEPECOBAHBL B
MOJ/IEPXKAHUK OJIArONPUSTHBIX KIMMaTHYECKUX M
OMOJIOTMYECKUX  YCIOBUM ~ KOMIAHUHM,  Ybs

JCSITETBHOCTh CBsI3aHA C JOOBIYCH W 00pabOTKOM
II0JIE3HBIX UCKOMAEMBIX.

Ha cerogHsmauii eHh MHBECTUIIMH B OXPaHY
OKpyXaromiei cpeasl HeoOXomuMmbl. B cBsizu ¢
HM3MEHYUBEIM KJIMMaTOM u MIPUPOTHBIMU
KaTaKJIu3MaMu OT KOMIIaHui TpeOyeTcs MOMOIIlb B
CaMbIX  pa3NMYHBIX  (opmax:  HauuMHAsS ~ C
(DMHAHCOBBIX BJIOKCHUN W 3aKaHYMBasl CO3JAaHUEM
OTPSZIOB JJsI TEPEMEIICHUSI UX B 30HY OeICTBUSI.
JlaHHble O (PMHAHCOBBIX BIIOKCHHSX MBI MOYKEM
YBUCTH B Tabsuie 1.

Taoauna 1

HNHBecTHLIMU B OCHOBHOH KANUTAJ, HANIPaBJIeHHbIE HA OXPaHY OKPY:KalolIel cpeIbl M PALHOHAIBLHOE
HCIOJb30BaHHE PUPOAHBIX pecypcoB B Poccuiickoii @enepanun (MJIH. pyo., B (paKTHYECKH
JelicTBOBABIINX 1eHax) [8].

2009 2010 2011 2012 2013
Bcero Bio)xeHHi 81914 89094 95662 116408 124050
13 HUX HAa OXpaHy:
aTMoc(epHOro Bo3ayxa 23242 26127 27882 34626 41196
BOJIHBIX PECYPCOB 39219 46025 46610 52285 59807
3eMellb 11045 9340 13785 19888 13743
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I/ICXOHSI M3 JaHHbIX, YKa3aHHbLIX BbIIIC B - 9TO Hqu)I/IHaKTI/I‘IeCKHe HCCJICAOBAaHUA
Ta6HI/ILle, MbI MOXKEM CJ¢CjJIaTb BbIBOJ, YTO [JIA 3arpsA3HECHUA IMPUMBIKAIOIIHUX 30H u
Poccwuiickoii denepanuy CBOWCTBEHHO €KETOJHOE NPOTHO3UPOBaHHE  MpOOJIEeM, KOTOpble  MOTYT

npubaBiIeHNe JEHE)XXHBIX CPEICTB B 00JIACTH OXpPaHbI

oKpyxKarouieil cpenpl. Icxois U3 3TOTO ClIeayeT, 4To

OXpaHa OKpyXKalomled cpeapl Kak Ipobiema

MEKIYHApOJHOTO YPOBHS CTAHOBUTCS OJHOM W3

Ba)KHEHIIMX B Halllel CTpaHe.

PaccmoTpum, Ha  mpuMepe  HECKOJIBKHX
KOMIaHMH, pabOoTalOMX B Ppa3IH4YHBIX CEKTOpax
HKOHOMUKH, CIIOCOOBI OXpaHbl OKpPYIKaloLlel CpeJibl.
Ipymma JIVKOMJI Osepcus oco3HaeT —CBOIO
OTBETCTBEHHOCTb I€peil OOLIECTBOM [0 3alluTe,
COXpaHEHHIO OJIArONpPHATHOI OKpY’Karolei cpeasl 1
palMOHAILHOMY  HCIIOJIB30BAaHUIO  HPUPOJHBIX
pecypcoB. Hcxoxs w3 wHboOpMAIMM HA WX
oduIaTbHOM caiiTe, MOXHO BBIJCIIUTH OCHOBHBIC B
o0jJacTd  TPOMBINUIEHHOW ~ O€30IacHOCTH |
6€3011aCHOCTH OKPY>KAIOIIEH CPeb:

1. JloctiwkeHue ypOBHS  NPOMBINUICHHOW |
3KOJIOTHYECKOI Oe3omnacHoOCTH,
COOTBETCTBYIOIIET0 HAWIYUIIAM I10Ka3aTessiM
BEIYIIMX HE(PTEra30BbIX KOMIIAaHUI MUPA;

2. IlpumeHeHHe NPUHLUIIA «HYJIEBOIO cOpocay
pu pa3paboTke HIeTb(OBBIX MECTOPOKICHUIHA

B paMKax  yCTAQHOBIEHHBIX  IPOEKTHBIX
pelIeHuni;
3. CHmKeHHE  TEXHOTCHHOH  HArpy3Ku  Ha

OKpYXXalOLIyl0 Cpely OT BHOBb BBOJIUMBIX
00BEKTOB TOCPE/ICTBOM YIIyUIICHHSI KauecTBa
MOATOTOBKH TPEANPOEKTHOM M  TPOEKTHOMH
JOKYMEHTAIlNH, TIPOBEICHHUS BEIOMCTBEHHBIX
JKCIIEPTH3

Vcxozs M3 MOCTABICHHBIX Heeit, rpymma JIYKOMJT

OBepcus OGepeT Ha ceds ciemyromue 0013aTenbCTBa:

1. OcyuiecTBiasiITh BECh JTOCTYTTHBIN u
NPAaKTHYECKN peaiM3yeMblii KOMIUIEKC Mep II0
NPEAYNPEXKICHUIO aBapuil M CMSTYCHUIO HX
HOCIECTBUH

2. IlpoBomuTh NOCTOSHHYIO, LIEJICHANPABICHHYIO
paboTy 1O CHIKEHHMIO IOTeph  He(TH,
HeTEenpoayKTOB M Ta3za M MPeJOTBPAILEHUIO
MOCTYIUIEHUSI UX B OKPYKAIOLIYIO IIPHUPOJHYIO
cpeny

3. OcywecTBusTh  OLEHKY  IPOMBILUICHHBIX,
npo(eCCHOHANBHBIX PUCKOB M IKOJIOTHYECKHX
acIIeKTOB, Pa3pabOTKy M peasu3anuio Mep II0o
UX CHMKEHHIO, KOMICHCAIMU O00YyCIOBIEHHBIX

UMM [TOTEPb.
Hcxons W3 MOMYYEHHBIX NAHHBIX MBI MOXEM
cAenaTh  CIEAyIOIIME  BBIBOABI  OTHOCHTENIBHO

nesirenbHOCTH KoMmmanuu JIVKOMIL B cesisu ¢ TEM,
YTO OCHOBHOW BHJ JICSTEIBHOCTH KOMIIAHHH — 3TO
J00bIYa U TPAHCIIOPTHUPOBKA TOJIE3HBIX MCKOMAEMbIX
— TO CYIIECTBYIOT ONpE/AEIECHHbIE PUCKU TOTO, YTO
9TW TIOJIE3HBIE HCKOINAaeMbleé MOTYT TONacTh B
OKpYXXaloUIyl0 Cpely ¥ HAaHECTH HEeTONpPaBUMbIi
yiep6 6nocdepe Hamrelt 3emiu. YTo MOXKET caenarh
KOMITaHMS ISl TIPEIOTBPAIIECHHS 3THX IOCIEICTBUI

BO3HUKHYTh B IIpoliecce NESATEIbHOCTH KOMIIAHUU
[13].

HesarensHocts I'pynmsl «l'a3mpom» cBsi3aHa C
MIPOMBIIIVICHHBIM BO3ACHCTBHEM Ha OKPYKAIOIIYIO
cpeny, mnoidtomy «['asmpom» mocieI0BAaTENBHO
TIPOBOANT paborty o YCHIICHHUIO
BHYTPHUKOPIIOPATUBHOM 3KOJIOIMYECKON NOJUTHKHU. B
Hemsix  obecnedeHHs KOMIUIEKCHOTO IOAXOoAa H
KOOPIUHAINN JIESITEIbHOCTH CTPYKTYPHBIX
noapasneneanii OAO «['a3nmpom» B 00JIaCTH OXPaHBI
OKpy’Karoliei cpensl B okTsiOpe 2007 roma cos3maH
MOCTOSIHHO  AedicTByronmit  KoopanHanuoHHbIH
komureT OAO «['a3mpom» MO BoOmpocaM OXpaHbI
OKpY>Karolei cpepl.

Oxomormdeckas moysmtuka OAO «['azmpom»

OCHOBaHa Ha Koncturyuun Poccuiickoit
Oenepanny,  depepanbHbIX  3aKOHAX W HHBIX
HOpPMaTUBHBIX  MPaBOBBIX  akTax  Poccuiickoi
Denepanny, MeXTyHapOIHBIX JIOTOBOpax
Poccuiickoit  ®enepaumu B 00NacTH  OXpaHsbI
OKpyKaromen cpelsl Y palMOHaIbHOTO
HCTOJIB30BAHUS IPHPOTHBIX PECYPCOB.

OCHOBHBIM MIPUHILUATIOM JIESITETbHOCTH

KOMIIAHHUHU SIBIIIETCSI yCTOMYMBOE pa3BUTHE, IO

KOTOPBIM IIOHUMAETCS IUHAMUYHBIA IKOHOMUYECKUI

poct pu MaKCHUMAaJIbHO paIoHaIbHOM

HCIOJIb30BAHUHI MPUPOIHBIX pecypcoB u

COXpaHEHHH OJaronpusATHONW OKpY)KaloIleH cpeabl

Ui OyAymmx mokojeHui. MMeHHO mosToMy, B

LEeNsIX pealu3aliyl JaHHOTO IPHHIUIIA KOMIAHUS

MIPUHUMAET Ha ce0sl CIeAyIomue 00s3aTeNnbCTBa:

1. OcymecTBIATh NPERYNPEKICHAEC 3aTPI3HEHUM,
YTO O3HAYaeT IPHOPHUTET IPEBEHTHBHBIX
JIEUCTBUH 1O HEJOMNYIICHHWIO HETaTUBHBIX
BO3JICHCTBUI Ha OKpPYXalOLIyl0 Cpely Iepen
JIEUCTBUSAMU TI0O 0OOprOE C TOCIeACTBUAMHU
TaKUX BO3JCHCTBHIA.

2. VYuuTbBaTh HWHTEPECHl W TIpaBa KOPEHHBIX
MaJIOUYUCJIEHHBIX ~ HApOJOB  Ha  BeJEHHE
TPaIMLIUMOHHOTO 00pa3a JKU3HH U COXpaHEHHE
WCKOHHO# cpeibl 00UTaHMS.

3. Obecne4ynBaTh LIMPOKYIO JOCTYITHOCTh
9KOJIOTUYECKON MH(OpMaLuK 0 X035HCTBEHHON
nesitenpHOCTH OAO «l"a3mpomy, Tpo3pavyHOCTh
€ro  IpPUPONOOXPAHHON  JEATENHPHOCTH W
MIPUHUMAEMBIX B 3TOH 00JIaCTH PELICHUM.
Hcxonst w3 mpeicTaBieHHBIX 00s3aTENbCTB,

['A3ITPOM  wucmone3yeT ClIeAyIomue MEXaHU3MBI

peann3aIiy SKOJIOTHUECKOHN MOTUTHKH:

1. Bueapenune wu mnonuepxkanue 3ddexTHBHOIM
CHUCTEMBI  3KOJIOTHYECKOTO  MEHEIKMEHTa,
OCHOBaHHOI Ha TpeOOBaHUAX MEXIYHAPOIHOTO
cragaapta [SO 14001;

2. BrelgeneHue JOCTaTOYHBIX OPTraHU3AlMOHHBIX,
MaTepHalIbHBIX, KaJpoOBBIX W  (HHAHCOBBIX
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pecypcoB it OOecled4eHHsl  BBINOJIHEHHS
NPUHSTBIX 0053aTEIbCTB;

3. VYwuer 9KOJIOTUYECKUX (akxTopoB npu
pa3paboTKe TOJIMTHKN 3aKylOK TEXHOJIOTHUH,
MarepualioB W 00OpYyJOBaHMS, BBIIOJIHEHUS
paboT u yciIyT moApsIuuKaMH;

4. CrpaxoBaHHE BBICOKHX SKOJOTHIECKUX PUCKOB;
Hcxonst M3 TMONTyYEHHBIX IAHHBIX MBI MOXKEM

CHenaTh  CIEAYIOIIME  BBIBOABI  OTHOCHUTEIHHO

nesrenpHocTr koMrnaauu ['A3IIPOM. Taxxe kak u

kommanms  JIVKOWJIL, xommanmss ['A3IIPOM

3aHMUMaeTcss JOObIueil  TOJIE3HBIX  HCKOIAEMBbIX.

JlaHHBI BUA OEATCIBHOCTH TpPeOyeT OOJBIIOro
BHMMAaHHUS OT YMPAaBISIONIEH KOMIAHUHM, TaK Kak

HEOOXOOUMO HE

JAOMYCTUTh  YTCUCK Ta3a Ha

00BEKTaX, TaK KaK 3TO MOXET HAHECTH BECOMBIN
ypoH armocdepe 3emmmn. Taxke HE0OXOmUMO HE

3a0bIBaTh 0

HEPYHIMMOM CANHCTBEC BCEX

COCTaBIISIIOIIUX OKPYXAIOWIEH Cpeabl, TaK Kak MpH
OTKPBITHM HOBBIX MECTOPOXKICHUH HYXHO OBITH

JIOCTATOYHO

OCTOPOXXHBIMHA u cTapaTbCs HE

HapyIaTh 3TO €AUHCTBO [§].

OCHOBHBIMU

HUCTOYHHUKaMHU BOSﬂeﬁCTBHH

COepbanka Ha OKpPYXAIOUIYI0 Cpeay SBISIOTCS

9KCIITyaTHpyEeMbIe

00BEKTHI  WHPACTPYKTYPHI,

pacxXogHbIEC MaT€pHralibl, a TAKXKC HeO6XOI[I/IMI)Ie JJI

OCYIIIECTBIICHUS

Hamied  paboThl  TMOE3AKH  Ha

ABTOTPAHCIIOPTE U MEPCICThl HAa aBHUATPAHCIIOPTE.
):[J'IH MHUHUMM3AIUU OPAMOro HETAaTUBHOI'O BJIUSHUA
Ha DBKOJIOTHIO TIpymmna OCYHECTBISICT KOHTPOJIb 3a
HCIOJb30BAHHUCM PECYPCOB U PCATIU3YCT PA3JINIHBIC

MEpOIPUATHS 110
9HEeprodPPeKTUBHOCTH.
BO3JICHCTBHE  Ha

MOBBILIEHUIO  PECYpPCO- U
CHuxas KOCBEHHOE
OKPY)XKalOUIyl0  Cpeny, MBI

(uHAHCHpYEeM TPOEKTHI B OONACTH albTePHATHBHOM
SHEPreTUKN ¥ TIOBBIMICHUS YHEProd(pQeKTrBHOCTH.
Kpome Toro, Mbel IpoBOIUM 3KOJOTHYECKHE aKIHH,

HaIlpaBJICHHBIC Ha

MPOABIKCHHE  OEPEKHOTO

OTHOUICHHS K OKPYKaloleil cpee B o01IecTBe.

CoepbaHk

OCYIIECTBJIACT KOHTPOJIb 3a

HCIOJB30BaHHUECM PECYPCOB C IOMOLIBIO TOCTPOCHUA

CHCTCMbI
3aTparuBac€T TaKHUC ACIICKThI,

YOPaBIEHYECKOH OTYETHOCTH, KOTOpas
Kak oOpazoBaHue

OTXO0O0B, HOTp€6J'IeHI/I€ BOJbI, BLIﬁpOCLI TMapHHUKOBBIX
ra30B U HCIIOJIB30BAHHC 3H€KTpI/I‘{€CKOﬁ H TCIIOBOMU
OHCPIruu.

I[J'IH JOCTHKCHHUA IIOCTABJICHHBIX 3aJ1a4 U uenef/i

peanu3yIoTcs CIeIyIone MEPOTIPHSTHSL:

1.

Cokparienne HCIOJIb30BaHUS Oymarm.
CoOepbank CrpaxoBaHue BHEJIPUI
LECHTPAJIU30BAaHHYI0  CHCTEMY  yIPaBJICHHUS
[EYAThI0 M CKAHHPOBAaHHEM  JOKYMEHTOB.

Biraronmapst oTka3y oOT OyMaKHBIX HOCHTENCH

3HAYUTEIbHO COKPaTHTh pacxoja  OyMmarw.
Kaxxprit COTpPYIHHK Tenepb nMmeer
BO3MOXKHOCTh ITOJICUUTATh B CBOEM JIMYHOM
KaOHWHeTe KOJIMYECTBO CIIAaCEHHBIX JICPEBHEB.

2. PazgensHpii cOop orxomoB. B 2013 romy B
oducax obOcmyxuBanus COepbanka Espora,
CoOepbanka VYkpamHa u Jlenmsbanka Opiia
MPOU3BEICHA 3aMEHA DHEPrOEMKHX HEOHOBBIX
JIIEMEHTOB PEKJIAMHBIX BBIBECOK M yKa3aTeJen
Ha CBETOIHMOIHEIE, 49TO TTO3BOJIHIIO
CYLIECTBEHHO MOBBICUTH CBETOBYIO OTAAYy IpU
CHIDKCHUH DHEPronoTpeOIeHUs.

3. TpebOoBaHUS K DKCIUTyaTUPYEMOH OPITEXHHKE.
[Mpwu 3akymkax oprrexuuku u [T-o6opynoBanus
s ceomx Hyxna [enmsbanmk wu COepbank
EBpora pyKOBOJCTBYIOTCSI ~ ONpeAEIEeHHBIMU
TEXHIYCCKAMU KPUTEPHUSIMH
10 3Hepro3GGeKTUBHOCTH. B "acTHOCTH, BCe
AIIEKTPOHHBIE YCTPOWCTBA, 3aKylaeMble IS
Hyx7 [enusbaHka, MOJKHBI COOTBETCTBOBATh

KJIaccy sHepronorpebiaeHus A+,
a KOHJUIINOHEPHI UMETh HEOOXOIUMBIH
WHBEPTED.

N3yuus HAampasBJICHUS peanmsanuu

MIPUPOIOOXPaHHBIX NPoeKkTOB COepOaHKa Mbl MOXKEM
cenaTh CIEAYIONME BBIBOJABI. UeM AesTeIbHOCTh
06aHKa MOXET HaBpEeIUTh OKpykaromieil cpene? Tak
Kak OaHK paboraeT ¢ OONBIIUM KOJHYCCTBOM
OyMard, TPHOPHTETHOH LENbI0 JOJDKHA SBISATHCS
MHHUMH3aLUs UCIONB30BaHMs TAHHOTO pecypca B
YCIIOBHSIX PaboTHI B oducax. VI MMEHHO MO3TOMY
COepbaHK yYCIEIIHO peanu3yeT NpOorpaMMBbl IS
COKpAILEHUS MCHOJIL30BaHUS OyMard M Iepexony K
HCIIOJIb30BAHMIO JIEKTPOHHBIX pecypcoB [9].

3akioueHue
Ucxons u3 aHaJIM3a peanuzanuu
MPUPOJAOOXPAHHBIX  MporpaMM  3-X  KPYIHBIX

kommnanuii Poccuiickoi deaepanun MOXHO caenaTth
CIeqyole BBIBOABL Peamuzamus 5KOIOTH4ecKoil
MOJMTUKK  OyJEeT OCYHIECTBISTHCS IOCPEICTBOM
3aKpeIUIeHUsT  O0s3aTeNbCTB B ONPENENICHHBIX
JIOTOBOpPAaX MEXIy KOMIIAaHWEH W pErnoHOM B
00acTH OXpaHbl OKPYXXAoUleH Cpeabl, B KOTOPHIX
MIPEAIIONaraeTcsi  OCYLIECTBICHHE  AEATEIBHOCTH
KOMIIAaHUU. OKOJIOTHYECKas IOJUTHKA TIOJUICKUT
MIEPECMOTPY, KOPPEKTHPOBKE M COBEPIIEHCTBOBAHHIO
IIPYU M3MEHEHUH NPHOPUTETOB Pa3BUTUSL U YCIOBUH
JIeSITeIbHOCTH KoMIaHuu [12].

Hayunoe  uccnedosanue  nposedeno  noo
PYKOBOOCMBOM KAHOUOAMA Nedd202UtecKuUx HayK
Anexcanoposa Esecenus Jleonuoosuua, @unancoswlii

mpu  Tepecbuike, 00paboTke ¥ XpaHEHUH yHusepcumem npu Ilpasumenscmee Poccuiickoti
CTPaxOBOM JTIOKYMEHTAITUH yAaJI0Ch Deoepayuu (Kanyorccxuii hunuarn).
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®OPMUPOBAHUE STHUYECKOM TOJEPAHTHOCTH YEPE3 TIAPAJIMTMY KYJIbTYPHO-
HNCTOPHYECKOI'O PA3ZBUTHA KABAXCKOI'O OBIIIECTBA

Annomayun:. B cmamve npedcmasnenvl KyibmypHO-UCOPUYECKUe ACNeKmbl Ka3axckoeo o0uecmea u ux
DPONb 8 hoOpMUPOBAHUU SIMHUYECKOU MOAEPAHMHOCTIU.

Kntouesvie cnosa: smuokynbmypHoe — 00pazogéanue,  MONEPAHMHOCMb,  Ne0aco2uKd,  HCUXON02Us,
ucmopuecKkue acnekmot.

OTHOKYJbTypHOE  OOpa3oBaHme -  3TO KYJIBTYDBI; JIEMOKpaTH3aIHsI o0pazoBaHus;
oOpazoBaHWe, HalpaBIEHHOE Ha  COXPaHEHHUE BapUaTHBHOCTh ¥ MOOMJILHOCTH 00pa30BaHMs KaK I10
STHOKYJIFTYPHOH WJCHTHYHOCTH JIMYHOCTH ITyTEM TUIy COOCTBEHHOCTH, TaKk M [0 MHOrooOpasuio
NpUOOIIEHNST K POIHOMY SI3BIKYy M KYJBTYype C KaHaJIOB PEaIM3alliy 3THOKYJIbTYPHBIX HHTEPECOB;
OJTHOBPEMEHHBIM OCBOCHHMEM IIEHHOCTEHl MHpPOBOI oOmenoctymHOCTh M 1UQQepeHIMPOBaHHOCTh
KynsTyphl. B Pecniybnuke Kasaxcran pazpaboTtana u 00pazoBaTebHbIX YCIIyT; OTKPBITOCTh "
MpUHSTA «Konnenmus 3THOKYJBTYPHOTO aJaNTHBHOCTH HAIMOHAJILHOM CHCTEMBI 00pa30BaHUs
obpazoBanus B PK» ot 15 mroms 1996 roma, roe KO BCEMY IPOTPECCHBHOMY B MHPOBOW MpPAKTHUKE B
peryIaMeHTHPOBaH Kypc o Ppa3BUTHIO JTaHHOW cdepe; HENMpPEephIBHOCTH 00pa3oBaTEIbHON
STHOKYJBTYpHOro oOpaszoBanusi B Kazaxcrane [1]. NESTENBPHOCTH, HANpaBIeHHOH Ha  pealn3aIiiio
[MpuHsiTHE w©AEHM STHOKYJIBTYPHOTO 00pa3oBaHUs STHOKYJBTYPHBIX 3allpOCOB JINYHOCTH W OOIIECTBa,;
O3HauaeT CO3JaHHE  HALMOHAIBHOM  CHCTEMBI LeNICHANPaBIICHHAS OpHEHTALUS CHCTEMBI
o0Oy4eHus: W BocIUTaHMs, OaszupylolIeics Ha ujee o0pazoBaHusi Ha BBISIBICHHE U YJIOBJIETBOPCHHUE
KyJBTYPHOTO M JIMHTBUCTHYECKOTO ILTIOPAJIH3Ma, crpoca Ha YCIyrd B OOJNACTH ATHOKYJBTYPHBIX
coYeTarome MHPOBOH YpOBEHb TEXHHYECKOH U MOTPEOHOCTEH; HaMYMe PETHOHAIBHBIX IMPOTPaMM
nH(GOPMAMOHHON OCHAIIEHHOCTH O0pa30BaHMS C [0 JaHHOW mpobiieMe C y4eToM OcoOeHHOCTEeH
TPaIULIUOHHBIMHU KYJIbTYPHBIMU [IEHHOCTSIMH. JTHUYECKOI0 COCTaBa HaceleHHs Ha 0Oa3e eAMHOU

OCHOBHBIMH YCJIOBHSIMH pEIN3AIMN  JaHHOMH roCyJapCTBEHHOH Mporpammsl [2].

WUAeH  SBISIIOTCS:  pa3sBUTHE W yKpEIUICHHUE BaxkneHmmM 1osoXKeHHeM, 3aKiiaJbIBacMbIM

HAallMOHAJIBHBIX HadaJl o0Opa30oBaHUs W  IIKOJIBI; HaM{ B ONpEACIECHUH TOHATHA STHOKYJIBTYpHOE

MIpU3HAHUE u obecrnieueHne 6e3yCII0BHOTO oOpa3oBaHue, SIBIISICTCS OpHUCHTAIHS Ha

NpUOpHUTETA ANl JUYHOCTH POJHOTO SI3bIKA U MIOCIIEI0BATEILHOE OCBOCHHE HCTOPUYECKHUX
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0000IIEHHBIX (OPM U CIOCOOOB  COIMATIBHO-
KyJAbTYPHOH JEHCTBUTEIBHOCTU. Y KaXIOro U3
YYaCTHUKOB 3TOHW JESTENLHOCTH, WJET JH pedb O
MOJIOJEKU WM YK€ O B3POCIOM 3PEJIOM UENOBEKE,
JIOJKEH CIIOKUTHCS MHOTOMEPHBIH u
Pa3HOCTOPOHHUN  MHCTPYMEHTapHi,  OpUCYIIUN
pa3IuIHBIM (OpPMaM CO3HAHUS M JESITEIFHOCTH. DTO
00CTOSITEIECTBO TI03BOJISIET paccMmarpuBaTh
COLMATBHO-KYIbTYpHYIO c(epy Kak IMPOCTPAHCTBO
60MBIINX BO3MOXKHOCTEN IJIsI OCBOEHHS COLMATBHBIX
HOPM M OTPOMHOTO HMCTOPHKO-KYJIBTYPHOTO OIIBITA.
VYcBoeHHE  KyJIbTypHO-UCTOPUYECKOTO  IPOILIOTO
CBOETO Hapojia, CBOE HALMOHAIBHOE JOJDKHBI CTaTh
HE CTaTUYHOM OCHOBOW, MO3BOJIAIONICH
OTIpeIeNICHHON HaIlMM 3aMKHYTHCSI Ha camoii cebe, a
HEKOTOPOM OTMPaBHON TOUKOW JJISi TMPUHATHS
JIpYroro HaMOHAIBHOTO [3].

Takum 00pa3oM, MOXKHO yTBEpXIarb, 4YTO B
HacTosmiee BpeMs  OOO3HAYMINCH  TEHJICHLIUH
OOHOBJIEHHOTO MOAXO0Ja K COCTOSHHIO M CYIIHOCTH
STHOKYJBTYPHOTO  00pa3oBaHUs, a  HMEHHO,
TEHICHLIIH paccMOTpeHHs 3THOKYJIBTYPHOTO
00pa3oBaHMUsl HE TONBKO B Kau€CTBE OCHOBBI OCHOB
LENOCTHOM CHCTEMBI O00pa3oBaHUS, HO M Kak
HEKOTOpOil TUAIEKTUYECKON MTOJICUCTEMBI,
MpOIIEAeH Cclaeayone 3Tanbl TUATEKTHYEeCKOro
OTpHLIAHUS:

- 9Tan AeCcTpYKIHH (IPEeO0ICHIs, U3KUBAHUS)
MIPEXKHETO (umeercst B BUAY
STHOLEHTPUPOBAHHOCTBH);

- 9Tanl  KyMYJISIIUA
YacTUYHOTO COXpaHEeHWUs, MIPEEMCTBEHHOCTH,
TPAaHCISIIMM):  KYJBTYpHOE  Haclegue —  3TO
LEHHOCTHOE SIIPO, JOCTABIIEECS YEIOBEUECTBY OT
MIPOIILTBIX 3TOX. CoxpaHeHue KyJIbTypHO-
HUCTOPHYECKOTO  HAaclegus, TeX  IaMATHHUKOB
MPOLUIOTO, B KOTOPBIX COCPENOTOYEHBI 3HAHUS,
ONBIT MYJpPOCTh JAECSTKOB  IOKOJCHHH, €CTb
HeoOxoaumoe yCIIOBHE IIPEEMCTBEHHOCTH
MOKOJICHUH. 3a0BeHUE, HEMIOHMMAHUE 3TOTO YXKE HE
pas 000pavnBaIOCh OOJIBIITUMH Oenamu,
HEBOCIIOJIHUMBIMH TTOTEPSIMHU;

- oran  KoHcTpykumu  (popmupoBanus,
CO3MJaHUs HOBOTO) (MMeeTCsl B BU/ly OpPHUEHTAIMs Ha
MEXXKYJIbTYPHBII JJHaor).

@eHOMEH  ATHOKYJIBTYPHOTO  00pa3oBaHMS
SBISICTCSL  CJIOKHBIM ~IIEJarOTHYECKUM  SBJICHHUEM,
UHTETpHUpYIOIEM B cebe TpoOseMbl H3ydEeHUs
STHOKYJNBTYPbl M €€ HHTEpIpeTalud B IIpoliecce
obpazoBanus, YTo TpeOyeT B  HCCICIOBAHUH
B3aUMOJCHCTBUS Pa3IMYHBIX TYMAaHHUTAPHBIX HAyK
(pa3HbIx BETBEH e IarOTHKH, STHOJIOTHH,
(hONBKIIOPUCTHKH, KYJIBTYPOJIOTUH, HUIocohun).

XapakTepusysi 00IIeCTBEHHO-ITOJIMTHYECKYIO U
nefaroruyeckyro  aesrensHocTh  Kaszaxcrana B
UCTOPHUYECKOM acIeKTe, oOpaTUM BHUMaHHE Ha
6oraTcTBO BO33peHMH aKbIHOB-X)bIpay XV-XIX B.B.
Crnenyer OTMETUTh, YTO OHH, OyIydHM JyXOBHBIMH
HIPEeJBOJUTENSIME KOYEBOIO HapoJa, COCPEAOTOUMIN

(ero  (mpexHero)

B ce0Oc cample IICHHBIE YEPTHI €ro XapakTtepa Hu
repenaBaiu 3TH AYXOBHBIE COKPOBHIIA MOJIOAEHKHU.
[IpekpacHo TOHWUMAass OyMBI H YasHAS CBOHX
COOTCUECTBEHHHUKOB, BMECTE€ C TEM, OHH TIIyOOKO
CO3HaBaJI CBOEOOpasne TPYIHOCTH BO3NCHCTBUS Ha
Macchl B YCJIOBHSIX KOYEBOrO 00pasa >XU3HH, TIC
OTCYTCTBOBAIIU TpaIuIOHHBIE aTpuOyTHI
BOCIIMTATENFHOTO TIporecca (IIKOjda, medaTh W Jp.)
[4].

XapakTepHO U TO, UYTO Ka3aXCKHUE MBICIUTEIN
JUYHBIM ~ TIPUMEPOM  YUYHIM  MOJOJCKL  OBITH
KPUCTAJIbHO YHCTHIMA K BBICOKOHPABCTBEHHBIMH
JIIOIbMH. Ot0 3HAYUTEIBHO YCUJIBAJIO
JIeHiCTBEHHOCTH UX ITOYYCHUS.

Boratroe = myxoBHoe  Hacienme ~— YokaHa
Bamnxanosa (1835-1865), ydeHOro-mpocBeTHTENs,
HACBHIIICHO TICUXOJIOTO-TIeIar OTMIECKUMU
BBICKa3bIBaHUAMU. Tak, uHTepec BanuxanoBa K
mpobieMaM  OOIIECTBEHHON  NICHXOJIOTHH,  €ro
CTpeMIIeHUE BBIICHUTH pa3Iu4yHbIe
STHOIICUXOJIOTHYEeCKHe  (PaKTOpBl, TOBOPMIHA O
3aKOHOMEPHOM JIOTUKE MaTEepUATUCTUYECKON MBICIIH,
KoTOpast yxe Bo Bropoi mojoBuHe XIX B. Cozpena
Ha MOYBE Ka3axCKOW JeHCTBUTENbHOCTU.BanuxaHoB
MIPU3BIBAJI K BO3POXKACHUIO «HAI[MOHAIBHOTO TyXay,
CYHTasl, YTO, IMMOCICAHUN MPUCYI HAPOIY U 3aBUCUT
Kak oT npupoaHoi Cpefpl, Tak U OT 0OIIECTBEHHOTO

ycrpoiictea  [5].  IlposBieHue  ocoOeHHOCTEH
HApOJHOTO  XapakTepa y4YCHBI TOHWMal B
MHOTOIUTAHOBOM  acmlekTe. B psage  cBomx
MPOM3BENCHUH OH  TIIATENBHO  AHAIM3HPOBAT

ocobeHHocTH OBITa, TpamuIyid, 0OBIYaeB, KyIbTYpHI,
penurun, reorpaduueckoir Cpensl TeX WIM HHBIX
HapoJOB. AHanu3upys, Hanpumep, OCOOEHHOCTH
OpaTOPCKOTO MCKYCCTBa Ka3aXxOB, OH CPaBHHUBAJ €r0
C SI3bIKAMH BOCTOUYHBIX HapoAOB (YHTypOB, KHPTHU30B,
y30€KOB, TYPKMEH U Jip.). YUCHBIH MMojiarai, 4To B
(oJBKIIOpE BOIUIONIEHA NICUXOJIOTHS HAPOAa, MOI3US
Jaer OoraTeWInWii Marepuayl Jajsl BBIBOAOB, YeM
JKUBET TOT WJIM WHOW Hapoj, KakOBBI €ro0 HPaBBI,
oObI9an, Xxapakrep.

[Menaror-mpocBeturens IMOpait AntsiHCapuH
(1841-1889), aBTOp KHHT «Kuprmsckas
xpectomarus» (1879), «HauanbHOE PYyKOBOICTBO K
00y4YeHNI0 KHPTU30B pyCCKOMy s3bIKY» (1879),
MEPBBIM CpelH Ka3axoB OOpaTwi BHUMaHHE Ha
METOIUYECKHE M AUIAKTUYECKHE aCICKThl YCBOCHUS
PYCCKOTO sI3bIKa Ka3aXxCKMMH AEThbMH. B Bompocax
0OydYeHHs] W BOCIHTAHHMs IOHBIX Ka3axoB bl
ANTBIHCAPUH HCIONB30BAT MU MPOrPECCUBHOMN
pycckoii meaaroruku 60-X r.T., B 0COOCHHOCTH HACH
K. .Ymmuckoro  [6]. Hcxomss w3  ucropuu
Ka3axckoro Hapopa, bl. AnTeiHcapuH BbICKa3bIBaeT
PS OPUTHHAIBHBIX HJIeH B 00J1aCTH HPAaBCTBEHHOTO,
MaTPHOTHYECKOTO, YMCTBEHHOTO, TpPYIOBOTO,
TMTHEHHYECKOTO BOCIIMTaHUS JETeH KOYEBHHKOB,
MBICJIH O TMEJarorudeckoM TakTe, O POJIM MpHMepa
B3pOCIJIBIX B BOCHHTaHHWH, O CAMOBOCIIUTAHUH H T..I.
OH cumTan, 4910 TPYZ COCTaBIAET OCHOBHOH CMBICT
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JKM3HM YeJIOBEKa, OH BO3BBIIIAET €ro HPaBCTBEHHO;
TOJILKO TPY/IOJIOOUBBIN YEIOBEK MO3HAET HCTHHHYIO
pamoctb  KM3HH.  JleTM  KOYEBHUKOB  paHO
npuoduINCh K Tpyny: «Kpomeukn miecta - ceMu
JeT, Kaxyluecs UW3JaNd  MajaxaeM, MW Te
0oapcTBYIOT Ha jkKepeOeHOYKaX, TOHS Ha 3UMOBKY
TensaT». BocmuTatenmwm  caMu  TOIDKHBEI  OBITh
TPYHOOTIOOMBEIMU. OCTETHKAa TpyHda, Kpacora -
BaXHBIE  yCJOBHS  YCHEIIHOCTH  BOCIUTAHUS.
Poboctp, crmemoe mociymaHWe IEeNAlOT YelOBeKa
PaBHOAYIIHBIM; TpPYX BCerga MOJDKEH IPUHOCHUTH
YeJI0BEKY pasiocTh, Becenbe [7].

Hukro w3  npexncraBuTened  Ka3axCKOH
KyJIBTYPBI JIOPEBOIOLMOHHOTO TIEPHO/Ia HE OXBATHII
pa3Hble CTOPOHBI TyXOBHOH W COLMAIBHON XHM3HU

Ka3axoB C TakoH TONHOTOM M  KPUTHYECKOI
octporoi, kak AOaii KynaubGae (1845-1904).
TBOpYEeCTBO TMO3Ta-MBICIUTENS - CBOEOOpa3Has

SHIMKIIOTICANS >KU3HU Ka3aXxCKOTO Hapojaa BTOPOH
ITOJIOBMHEI XIX B. CaMOOBITHOCTBIO "
OPUTHHAIBHOCTBIO OTJIMYAIOTCS B3DIsAbl AOasi Ha
YMCTBEHHOE, HPAaBCTBEHHOE, TPYI0BOE, (PHU3UIECKOE,

JCTETHYECKOEe, ceMmerHoe BocrmurTanue. Ilo ero
MHEHHIO, CTETUYECKUI BKYC, Huaean,
XyJOXXECTBEHHOE  JapoBaHME ¥  MacTepCTBO,
TBOpUYECKOE BOOOpaXECHHE, HUCITOJHUTEILCKUE

TpaJuliMu Ka3axXCKHUX IMECCH U KIOCB (My3I)IKaHI)HaH
mbeca 0e3 CIIOB ISt TOMOpBI) SIBJISIFOTCS OCHOBOM
3CTETHYECKOro BocnuTaHus. [loaT-mpocBeTnTenh
yKa3plBaeT Ha MYTH 3CTETHYECKOTO BOCIHMTAHHUS
JMYHOCTH. B 4acTHOCTH, IO €ro MHEHHIO, B3pOCIIbIe
JIOJDKHBI ~ HAaXxOJWTh  BO3MOXKHOCTH  PaHHEro
npuoOmeHns: pebeHKa K MPeKpacHOMy, nOO ele B
KonpiOenn Onaromaps 3ByKaM IECEH M MEJNOAWN OH
moiydaeT MH(QOPMAIMI0 O KpacoTe >KM3HU. Abaif
CTpeMWJICS. BHECTH B OCTETHYECKOE (TIECEeHHOE,
MY3bIKaJlbHOE M [Jp.) BOCIUTAHHE MOJIOJCKHU
COJICPIKATENbHOCTh U TIPOCTOTY, CHENaTh KaKAYyro
MECHIO  JIIOOMMOM, MMOJHMMAIOIICH HACTPOCHHE
yenoBeka. OH He MpeACTaBIsUl cebe pa3HOCTOpOHEee
BOCIIUT@HHE  IOJPACTAIOIIEro  MOKOJIeHus  0e3
YMEHUA OTJIM4YaTh IMOJAJIMHHO KpacuBO, HUCTUHHO
YeJI0BEUECKOe, BEICOKOHPABCTBEHHOE, CBOOOIHOE OT
BCETO TIOLIJIOTO, OMEp3UTEIIHHOTO,
HEBEXECTBEHHOTO, B OTHOIICHUSIX MEXIY JIIOABMHU
[8].

BblcokOo 1IeHS 3HAYCHWE IICHXOJOTHH B
MIOBCETHEBHOW MW3HM, a TaKKe B YCTaHOBICHUHU
MPaBUIBHBIX B3aMMOOTHOIIEHHH B OOIIECTBEHHO-
TPYHAOBOH JEATENIFHOCTH W B OBITY, MO3T 0c000
aKIEHTHPOBAI  BHUMaHME HAa  OCOOEHHOCTSX
NICUXOJIOTUH  TOJIPACTAIONIEr0  IOKOJICHHs, H0O
BEPpWJI, YTO TIPaBUIIbHBIM BOCIIUTAHUEM MOXKHO
COJICHCTBOBATh  (POPMUPOBAHUIO  ITOJIOKUTECIBHBIX
Ka4eCTB U CBOMCTB JINYHOCTH.

[onoxuTenbHyrO poJb B pasBUTUH
JIEMOKPAaTHYECKOW IeAarorn4ecKoil MBICIH PErHoHa
Ha pyOeke IBYX BEKOB ChITpaja MEepHOANYECcKast
neyarb: rasersl «[ama yamastm», «Typkecranckne

BEJOMOCTUY, KypHal «Ailkam». Ha ux crtpanumax
BEICTYTIATTH MPeJCTaBUTEITN 3apoKaaromeics
Ka3aXCKOW WHTCJUTUTEHIINA TPEUMYIIECTBEHHO W3
Yrclia YYUTEeNeH PYCCKO-Ka3aXCKHUX IMKOJ, a TaKkKe
BEIITYCKHUKOB ~ TMETEPOYPIrCKUX, MOCKOBCKHX U
Ka3aHCKMX BBICIIMX Yy4YeOHbIX 3aBeneHuid. Tak,
W.BypkuH onyGInMKoBaI psj cTaTei 0 pu3muecKkoM U
YMCTBEHHOM BOCIIMTaHWM J€Tel  KOYCBHHKOB,
O.AnpmxaHoB B cTaThe «O BOCIIUTAHUU KUPTU3CKUX
neTei» Immcaa, YTO BOCIHMTAHHE JO/DKHO OBIThH
BCECTOPOHHHM, BKJIFOUAIOIINM ¢usmueckoe,
PENMTrHO3HO-HPaBCTBEHHOE M YMCTBEHHOE, UTO LENh
BOCIIUTaHUS -  HEYKIOHHOE  CTpPEMIIEHHE K
COBEPIICHCTBOBAHUIO, TAPMOHUYECKOMY pa3BUTHIO
yesoBeka [9].

I[lo TemM wiMm WHBEIM BOMpOcaM Ka3aXCKOW
MEJarOTHKH B TE€ TOMBI BBICTYNANHA TWHCATENN U
mo3Tel C.Ky6GeeB (1878-1956), C./lonentae (1894-
1938), M.Cepammn, A.duBaes, L.Kynaiibepnues,
yuutens I'.banrumbaes, M.Kamumos u npyrue.

CBoeoOpa3HOl CcTpaHMIIeH €IWHOHN IEIOCTHOU
HCTOpHEH  XYJOKECTBEHHOTO  OCBOCHHS  MHpa
SIBIISIETCSl Ka3aXxCKOe HCKYCCTBO, BoOpaBiiee B ceOs
XYHAOKECTBECHHYIO JACATCIbHOCTD u JaHHbIX
KOYCBHHKOB u JAPCBHCTIOPKCKUX IJICMCH,
YYacTBOBABIINX B 3THOI'CHE3€ Ka3aXxoB. B cTuxum mx
TBOpYECTBA PACKPBIBACTCS ACTCTUYCCKUN  OIBIT
HapoJa, 6oraTcTBO ero HalMOHAJIBHOTO
cBoeoOpasmsi. Emie B rmiryOokoil OpeBHOCTH Y
Ka3aXOB-KOYEBHUKOB, KaK M y JPYTUX HapOJOB,
KpOME  ONpEeNeNeHHBIX  TPYAOBBIX  HABBIKOB
MOJIOJISKH  TepefaBajlaCh W TPaJAWIMOHHAs
periaaMeHTanus KI3HH: 00IIecTBEHHO-
HaMOHAJIBHBIC Tpaauluu U 06])1'-18.]/1, npaBuja H
HOPMBI ITOBEIACHUA.

[lenaroruueckre BO33peHHsT HApOJa HAILIA
CBOE OTpaX€HHE BO MHOTUX  (DOJBKIOPHBIX
MPOM3BEJCHUSIX, MO0 TIOITUYECKOE TBOPYECTBO,
BOMpas B ce0si Ba)KHEHIIWE YepThl HAIMOHAIBLHOMN
J)KU3HU W HapOIHON MYIOpPOCTH, HPAaBCTBEHHBIC U
ACTETUYECKHE WCKAHUS, HANCKIBI, YasHAS MHOTHX
MTOKOJICHUH, OBUTO JIO TIOSBICHUS MTUCHBMEHHOCTH
JIETONNCHI0. B CHITy 3THX HpHYHAH YCTHOE HApOIHOE
TBOPYECTBO HE TOJIBKO LIEHHEHIIWHA MCTOYHUK AJIs

Hay4HBIX  HCCIICIOBAaHUM, W3y4YEHUS  HCTOPHH,
MHPOBO33PEHHMsI HapojJa, HO U CBOEro poja
Mearoruyueckas  JHOUKIONEAMs,  IOMOTAIoIast

BOCIIMTHIBATH B YEIOBEKE JIYUIIINE YCPThI XapaKTepa:
TpyaoMo0ue, CMEIoCTh, CTOWKOCTh, HYECTHOCTH,
JIOOPOTY, MATPUOTHU3M U T..

HpaBoydenust 1 Mypble COBETBL, IPUMEPHI AJIs
obpasnia W TOApaKaHUS MEPEAABATHCH MOJIOJCKH
Yyepe3 KIOU W TaHIbI, (OTBKIOPHBIE U MY3bIKaTbHBIE
MPOM3BEICHUS HA TPa3IHUYHBIX YBECEJIEHHUAX W
MPOYUX TPAAUIMOHHBIX HAPOJIHBIX COOpaHHAX. DTO
U TOPXKECTBO IO CJIydYar pOXKACHHsS peOeHka, U
MPOBOJIBI HEBECTHI, W CBaabba B JIOME JKCHHXA U
MHOTHE Jjpyrue. Ha  Takux  MHOTOJOIHBIX
coOpaHusx TPEICTaBISIIACE BO3MOYHOCTb
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BOCITUTBHIBATH MOJIOZIEXKb B J100BH K Ponune u Tpyny,
BEPHOCTU B CYIPYXKECKOM XHU3HH, IEepelaBaTb €u
HAKOIJICHHBIH ONBIT U HAPOJHYIO MYyAPOCTh, AaTh €il
caMOll BO3MOXKHOCTb II0Ka3aThb CBOE HUCKYCCTBO U

YMEHHE.

Kazaxckuii Hapox BO Bce BpEeMEHa OTHABaI
TIPEATIOYTEHHE HCKYCCTBY CIIOBA.
CKOHIIEHTpHPOBaHHAs B JBYX-4ETBIpeX

CTHXOTBOPHBIX CTpPOKax IIyOOKash MBICIb, KOTOpas
3aKJII0YEHa B MOCIOBHUIAX, TOTOBOPKaX, aopu3Max,
3aHUMaeT BeJAyllee MECTO B BOCIIUTaHUM JIETEH,
ocobeHHO B cembe: «[ s Ha OTHA, CHIH PAacCTeT;
i ad Ha MaThb, 104b pacTeT, «Yto NTEHCH YBUJIUT B
THE37le, TO W BO3BMET ¢ co0oi B moner». Takue
MOCJIOBHIIBI  OTPaXKAIOT PpOJb WICHOB CEMBH B
Bocriutanuu [10].

BeiBoabI

W3 Bblme yka3aHHOTO CIIEIyeT, YTO HWMEHHO
TaKUM 00pa3oM [OJDKHO OBITH TIPEJCTaBIEHO Bce
0oraTcTBO HMCTOPHHM JTHOCA «Ka3ax», B JyXe
MaTpuoTU3Ma, HO B CHIY MHOTOHAIMOHAJIbHOCTH
Cpean HaceJCHUs CTpaHbl, JaHHas HH(OPMAL
MOXET BOCIIPUHUMATHCS APYTHMH OTPUIATENBHO. B
3TOM H MpobiieMa STHOKYJIBTYPHOTO OOpa3OBaHMS.
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