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Introduction

Forging is the process of plastic strain of metal
billets to give them the necessary geometric shapes
and properties. Metals are heated to the certain
temperature to facilitate the strain process when
forging, but in special cases, materials are processed
in cold state. Massive forged pieces are manufactured
in large quantities on hydraulic presses.

The forging process in the die is similar to the
casting process. Metal in solid state is deformed and
begins to flow, filling the die cavities [1-10]. In this
case, strain velocity will vary over the entire time
range of the forging process in the entire volume of
metal. These strains lead to the decrease of strength
characteristics of the forged piece in the conditions of
cold forging.

The calculation and the subsequent analysis of
the forged piece state after machine cold forging will
allow to draw the conclusion about the influence of
emerging stresses in plastic material on strain.

Materials and methods

The process of cold forging of the aluminium
billet with the height of 110 mm and the outer
diameter of 150 mm was simulated. The following
parameters units were selected for this purpose:
Ibf/in?, s, Ibf, and psi.

Processed material was elastic-plastic with the
arbitrary dependence between stress and strain. Mass
density of material was 2.5x10%, the Young's modulus
was 10x108, and the Poisson's ratio was 0.33. The
values of effective plastic strain varied in the range
from 0 to 4, the values of yield strength varied in the
range from 4.785x10% to 3.081x10% The punch was
accepted as the perfectly rigid body.

The punch progressively moved along the Z-
axis. The loading curve described the dependencies of
motion from time.

Contact of the punch with the billet was carried
out on the end surfaces. The coefficients of static and
dynamic friction between the contact surfaces were
accepted 0.1; the coefficient of viscous friction was
accepted 2.055x10%.

The strength calculation was performed with the
solution step of the mass recalculation of elements of
1.2x107. Energy was calculated into the total balance.

Results and discussion

The billet height after plastic strain was 40 mm.
The stress contours of the billet material when forging
are presented in the Fig. 1.

The billet model was displayed as the segment
for more detailed presentation of stress state of
material. The surface layer of the outer diameter in
contact with the punch is subjected to maximum stress

when reducing the billet height by 0.3 times. The inner
layers of the billet are subjected to stress in the less
degree. Stresses arise from the surface layer to the
center of the billet at the angle of 45 degrees in these
volumes. The forged piece has stress state in the
surface layer and in the center. The percentage of
stresses of the forged piece material in the center and
in the surface layer was 67%.

The contours of effective plastic strain of the
billet material when forging are presented in the Fig.
2.

Intensity of effective plastic strain of the billet
material is identical to stress. The difference is that the
most deformed volume of the forged piece material
has the shape of the ring located slightly below the
surface layers in contact with the end surface of the
punch. The maximum value of the coefficient of
effective plastic strain of the forged piece material was
1.3.

The dependencies of stress from effective plastic
strain of the billet material over the entire time range
of the forging process are presented in the Fig. 3.

The average values of stress and effective plastic
strain calculated along the Z-axis were accepted for
building the dependencies. Gradual compression of
the billet is characterized by the decrease of stress in
the most deformed volumes of material. These
volumes are located in the upper part of the billet
(from the pressure side of the punch). Small strain and
the increase of stress in material are observed in the
lower layers of the billet. Maximum effective plastic
strain of material was determined in the upper part of
the forged piece after processing.

The dependencies of velocity of plastic strain of
material from the billet height over the entire time
range of the forging process are presented in the Fig.
4.

Strain velocity of the billet material is constantly
increasing. Strain velocities of material can be
changed up to 4 times on the accepted length of the
billet. The billet material is deformed when maximum
velocity at the beginning of the forging process. Strain
velocity is reduced by 1.5 times when maximum
compression of the forged piece material.

Conclusion

The forged piece after processing has the most
deformed volumes in the center and in the surface
layer from the pressure side of the punch. The
decrease of material stress at the increase of effective
plastic strain on the some time ranges of the process is
characteristic feature of the billet forging. The most
deformed material of the forged piece is supposed to
be removed by the mechanical methods during
formation of the hole.
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Figure 1 — The stress contours of the billet material.
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Figure 2 — The contours of effective plastic strain of the billet material.
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Figure 3 — The dependencies of stress from effective plastic strain of the billet material over the entire time

range of the forging process.
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O BAUCYHCKHMX JUAJEKTAJBHBIX-3THOT PA®HA3MAX

Annomayun. B 0annoil cmamve 2060pumcs 0 OUANEKMATbHBIX dMHOSPAPUIMBIX, COXPAHEHHbIE 6 peyu Ha
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Knroueswvie cnosa: Omuoepagusm, ouanekmonozus, mopckux sisvik, baiicyn, nexcema.

BBenenue

Y30eKCKHH SI3BIK 110 CBOEMY THAJICKTaIHLHOMY
pa3sHOOOpa3Wi0 3aHMUMaeT o0co0oe MeCTO cpeau
TIOPKCKHUX SI3bIKOB. [10 CIOXKHOCTH JTHANEKTaIbHOTO
cocTaBa JHANEKTHl Y30EKCKOTO SI3bIKa B H3BECTHOM
CTENEHH MOYXHO CPaBHMUTH TOJIBKO C JAHAJEKTaMU U
ropopamu asepbaipkanckoro si3pika. OauH U3
Y4EHBIX, M3Y4YMBUIMH  y30€KCKHE  MAaJeKThI
mupokomacmtabno, E.JI. [TonuBaHoB ¢ ynuBiIeHHeM
mUcajl O TOM, YTO HM OJWH TIOPKCKHUH SI3BIK HE
SBJISIETCS OOraThiM M pa3HOOOpPa3HBIM Ha JIUAJICKTHI
Kak y30eKCKMH S3BIK W KaXIbI TOBOP MOXET
SIBIIATBCS. OCHOBOM Il OTAEIBHOIO JIUTEPATypPHOTO
s3bika [1,3].

OTnuyue AMAIEKTHOTO COCTaBa Y30€KCKOTOo
sI3pIKa OT JPYIHX SI3BIKOB TIOPKCKUX HapoJOB
HPOSIBJIAETCS. Ha BCEX YPOBHAX CTPOS SI3bIKA M 3TO
HCTOJIKOBBIBaeTCsl MByMst siBieHusimu [2]. Tlepsoe,
B3aWMOOTHOIICHUSI CPEAN POJICTBEHHBIX TIOPKCKUX
SI3BIKOB (Memucayus-e3aumosnusanue u
e3aumocauanue). Hanpumep, clIoBo «Omit» («Ootly,
0yK8aIbHO: 602ay)B KA3aXCKOM SI3BIKE UCTIONB3YETCS
U B HEKOTOPBIX  («DKEKAIOIIHUX»  JAHANEKTax

Cypxangapsu: buitbobomuan xabap xenmu (Ilpuuiio
coobwenue om  bua-dedywku) (M3 oacmana
«Annamviuy). Bropoe, B3aHMOBJIHMSHUE
HEPOJICTBEHHBIX SI3BIKOB (T'ubpuouzayus-
B3AUMOBTUSAHUE U B3AUMOCTUSAHUE HEPOOCGEHHbIX
sazvbikos).  Hampumep,  BiusiHHeE TIePCHJICKO-
TAJDKUKCKOTO s3bIKa OYEHb 3aMETHO B Y30EKCKOM M
a3epOai/KaHCKOM S3bIKax, 4YeM B JIPYTUX TIOPKCKUX
A3BIKAX (0COOEHHO HA POHeMUUECKUX U NEeKCUHeCKUX
VposHsix). DTO 0OCTOSTEIBCTBO MOXHO OOBSICHUTH
TEM, 4TO AzepbaitmxaHckas Pecny6niuka
coceactByer ¢ Mcmamckoit PecrmyGimxoit Upan u
MIJUTHOHBl  a3epOaii/pKaHIeB  NPOXUBAIOT  HA
tepputopun  Mpana, a oOwime mnepcuicko-
TaJUKUKCKUX JIEKCEM B Y30EKCKOM SI3BIKE H €ro
rOBOpax HCTOJKOBBIBAETCS TEM, UTO H3JpPEBJIE Ha
TeppUTOpUN  Y30eKucTaHa KWIM  ITHUYECKHE
TaJDKUKCKUE HAPO/IBI PSIIOM C y30eKamu.

AHaJu3 NpeAMeTHBIX BONPOCOB

B wuwactHOocTH, W B Yy30€KCKHX JAHMANEKTax
CypxaHIappH 3aHIMAIOT BECOMOE MECTO MEePCHICKO-
Ta/DKUKCKUE JIEKCEMBI M BBIPAKEHHSA. BONBITHHCTBO
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W3 HHUX COCTaBJSIIOT JTHOrpadmsMel. Hampumep,
Ha3BaHUs TPOIOBOJLCTBHS W OJION: IIHPTypyd
(pucoBass MoJOYHAs Kaiia), MUAPKagW (Kama wu3
TBIKBBI), HIUPYOi (KUTISTYEHOE MOJIOKO C YaeM COJIBIO,
CIMBOYHBIM MACIIOM M YEPHBIM TEpIeM), YAKKH
(kucnoe MOJOKO, M3 KOTOPOTO OTLEKEHa BOAA),
3apa00 (CHIBOPOTKA OT KHCJIOTO MOJIOKA), 4ajio0
(mpoxXJaAnTEeNbHBIH HAIMUTOK M3 KHUCJIOTO MOJIOKA),
HHUIIAJAA, HYIIXAJBO (CTagkoe OO0 U3 B3OUTHIX
SSMYHBIX OEJTKOB C caxapoM W MBUIBHBIM KOPHEM),
XoJiBalitap (KylmaHbe W3 MYyKH, 3a >KapeHHOW Ha
Maclie ¢ caxapoM); CKOTOBOJUECKHE TEPMUHEI: Kyppa
(ocnéHok), rycama (TenéHok), Toiixap (OCIEHOK IO
BTOPOMY rony), IHMPBO3 (MOJIOUHBIH,
BBIKOPDMJICHHBI  MOJIOKOM  STHEHOK), Ha3BaHUS,
CBSI3aHHBIE C 3EMJICACIIMEM M  CaJIOBOJICTBOM:
AoBy4Y4Ya (3e7EHBI YpIOK, aOpUKOC), 3apaoJu
(aOpukoc), MOIHOO (MECTO BBITCKAHHUS BOJBI),
Omxynoiin (yromieHne MO CIy4al IIOMIHOK),
AapBemoHa (IO JCPBUINECKH, pa3fada COCEHsIM
KyIIIaHbs), XaTUM (pemuTrHO3HBII obps,
NPOBOMUMEBI B 4ecTh  AyXa  yMEpIInX),
0o0ouyakupum (CoBeT mepel CBaap0oii), JaHraHa
(menéxka MsACO MEXIY coOoi), muTpy3a (mogasHue
OelHsKaM B 4YECTh IOCJIE pPAas3rOBEHbs IMOCTA),
KHPKYMWJITOH  (COPOK  HEpasIyyHBIX  TyXOB),
xomTanam (0oOpsiZ >KePTBONPHHOUICHUs, pa3aada
MSICO JKHBOTHOTO), TYJ1 (OKOT, OBEII).

Metogosorust uccjaeg0BaAHUA

W3ydeHne wcTtopum y30€KCKOTO S3BIKA U €ro
JIMAJIEKTOB UMEET Ba)XHOE 3HAUEHHE HE TOJBKO VIS
SI3BIKO3HAHMS, HO | JJIs1 HICTOPUH U 3THOTpaduu.

Korna peus uaér 06 y30eKkcKoi HaIeKTONOT U,
HYKHO yIEIATh 0c000e BHUMaHKE Ha STHOTPapU3MEIL.
B wuwactHocTH, ecim CypxaHmapbUHCKash 00JacTh
BBIICIISIETCS. OT IPYrUMX TEPPUTOPUM Halllel CTPaHBbI
CBOMM  IMAJIGKTAIBHBIM  pa3HooOpasueM,  TO
BaiicyHckuii pailoH oa3uca oTiIM4YaeTcsi OOraTCTBOM
Ha JMaJEeKTabHO-3THOrpahu3Mbl. ITO TOBOPUT O
ToM, 4yTo balicyH u3apesie SBISAICS KOJIBIOETHIO
YEJIOBEYECKOW UMBWIM3ALMM, OJHUM M3 OYaroB
KyJbTYpPbl U LIEHHOCTEW, YTO HA 3TOW TEPPUTOPUU JIO
CErOJHSIIHEr0 JHA COXPAHAIOTCS MaTepuajbHbIE U
HeMaTepHalbHbIe Haclenus, oObYaW ¥ TPaJHIINH,
00pa3mbl  yCTHOTO  HApPOJHOTO  TBOpYECTBA W
aTHOrpadu3Mbl, Ha 3TOW TeppuTopur B 70-rombl
MPOIJIOr0 BeKa B OTHOIICHUH H3Y4YCHMS TUAJICKTOB
OCYIIIECTBIICHBI HEKOTOpble padoThl. B wactHOCTH,
CypxaHgapbuHCKHN Yu€HBINA-TUHTBUCT C.PaxuMoB, B
MOArOTOBKE CBOEH KaHAMIATCKOM JuccepTanuu
«Jlexcuka y36ekckux auanektoB Cypxanmapsin» [3]
Oosiplie yzaenseT BHUMAaHWE Ha IMAIEKThl MMEHHO
sToi  Teppuropud. OCHOBHYIO  4acTb  CIOB,
coOpaHHbIX B «CroBape y30eKCKHUX AHaIeKToBy [4],
COCTaBIISAIOT AUAIEKTHBIE CIIOBA JAHHOM TEPPUTOPUH.
Kpome »srtoro, yuéHas oasuca X.Daiizuena
OImyONMKOBajda psl HAYYHBIX CTaTell O JIHAlleKTaX
sToil Tepputopur. Ho [gaHHBIE uCCleAOBaHUS

OTPaHUYNBAINCH TOJNBKO IHAJICKTaJHHBIM YPOBHEM,
He OOpallleHO BHHUMaHWE Ha 3THOJUIBUCTHYECKUE U
JMHTBOKYJIBTYPHBIC 0COOEHHOCTH JUaJICKTOB
(Moxer ObITh, cucremMa TOro IepHojAa He JaBaja
BO3MOYXHOCTH Ha 3TO).

B pesynapraTe HaONMIOJACHUNA W W3yYCHHIA
sTHOTpadm3Mel balicyHa MOXXHO TOApa3fensaTh Ha
CIIEAYIOINE TeMAaTHUECKUE TPYTIITHL:

e  DrHOrpadu3Mbl, O3HAYAIONINEC HA3BAHUS
HaIlMOHAJIBHBIX O0BIYAaCB, PEIUTHO3HBIX OOPSIIOB,
TpaIuIUi W ICHHOCTEH: omixyaaiin (yromeHue Io
CIIyJar0 TIOMHHOK), JAapBHINOHA (TI0 JCPBHUIICCKH,
pasgaua cocefaM KyllaHbs), XaTHM (peJIUTHO3HBIN
o0pa3, MPOBOAMMBIA B YECTh JyXa YMEpIIUX),
4ynpaH, NUTPy3a, JaHranaa, 60609axkupum (CoBeT
nepen cBab001), derouap (uepemoHUs
MpeACTaBJICHUSA HCBECTKHU IOCJTIC eé HpI/IGI)ITI/IH B I1OM
JKEHUXa), KHPYWITOH, AaliTHITaH MOJI, XOMTaJjaul,
TOKCOH KHpcCa, TYpFaii kagjamMuya KyH y3asp, VH
CAKKM3 SIIIap Ku3M Oop YyTOBOAaH KOH TOMUO
Typaau;

e  DOTHOrpadU3MEl, CBSI3aHHBIC C Ha3BAHUSIMU

wieMéH W POAOB: TOPTYBJM, 00OXJHM, Kyca
(6e30oponplil), pailiumMTyaa, apad, MYHKaoBY.JI,
JKaJIOMuUp;

e DOrHOrpadusMsl, o0o03Havaromue
IPOJOBOJBCTBUE W JOMAIIHIOI YTBaph: KajJama
(kuakas B BHJE Kalld €1a), HOHOOCTH, FUIMUH/IH,
YONKH, KYBOJIU3 U TPyTHE.

e  DOTHOrpadu3Mbl, 0003HAYAIOIINE OJSKIY H
VKpamIeHUs: Yap4M, Jadak (CTapUHHBIH JKEHCKHUI
TOJIOBHOW yOOp, TOJIOBHOH IUIATOK), KypTa, MaccH,
MYKKH (KyCTapHas CHIpOMSTHas 0OyBB), JUTIHKA 1
IpyTHE;

e  DTHOTpadU3MEI, CBsI3aHHBIE c
CKOTOBOJCTBOM M 3€MJIEIEIMEM: TYJI, TyJja, 4yBY3
(ofy3), 0y4yajaMoOK, rejavaii, KOFAHOK, KYHapru,
TOMU3FH, YIOTMAa, OKJHMK KYPTMOK, uWiiiupma,
IHYH, Yarana, KylokK, KyKkaH, KyBu (KyOu), TyJIym,
NUIIraK, KYTOH, OWYMOK, axTajlamMoOK, TYyBua,
TYXJM, IIHIIAK, jAarap, 4udu4, 4yB, Naiikasi,
oiianja, GoMMaM U Jpyrue.

AHaJIM3 U pe3yJIbTaThl
Ipumeps! u3 baiicynckux 3THorpagusmMoB.

Tykku3Ta0ak (TOKKH3TEOEK) — YTromeHUs B
4yecTh Jpy3el JKeHuxa B JeHb Opaxocouertanus. [lo
3TOMy  00BIUAl0 TOCTEH  YTrOmIal0T  JEBSTHIO
Pa3NUYHBIMHA OIONAaMH M TIOCNE YTOIIEHHS APY3bs
JKEHHXa OpOCaloT B YAIIKy I€HBIH.

TypkyHaaTrap (TepkyHJeTep) —  Iocie
CBaJbOBl POJMTENN HEBECTHl IPHIJIAIIAIOT K cede
JI0Yb B TOCTH. DTOT OOps/ HAa3bIBAeTCsl TYPKyHJIATap
U B HacTodilee BpeMs HasbpiBaeTcs «Kuz wakupam»
(OykBaNBbHO: «3BaTh J0YBY - MPHUIJIAIICHHE MOJIOI0H
TIOCETUTH POJUTENIEH).

Kapkarys (’KeBeKyB) — B JIEHb
OpakocodeTaHHs MOJIO/Iasi HEBECTA B OTOHB JIBET TPH
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JIO)KKH Macjia. ITOT oOps BBITOJIHSACTCS IS TOTO, Jletu6a (J1ieTb0€) — yKpalieHue, KOTOPOTO
yroOBl  MoOJIOJass ~ CeMbs  Obula  obecrieueHa HOCHIIM, B OCHOBHOM, HEBECTBHI. DTO yKpalleHHE
MPOMUTAHUEM. MPUKPEIUISIN K HOCY.

Ky3kypumun (G)ky3KkepbM4b) — Ha CJI€TYIOLIHIHA
JIeHb TI0CJIe CBaI0BI MOJIOIasi OTKPBIBAET CBOE JIUIIO.
PopacTBeHHMKY, TpUILIEALITNE YBUICTh HEBECTY, AAPSIT
el moAapKHu.

Kapuaxunuk  (Kapu:kbiak) — B J€Hb
OpakocodeTaHHs )KeHNXa YTOIIAIOT 3apaHee JHS Hero
CBapCHHBIM KOCTHBIM MO3I'OM (KOCTHBIM JKHPOM).
TloToM yromiaroT KOCTHBIM KHPOM M JIpy3eH KeHUXa,
YTOOBI OHH TOXE CKOPO CTAJTM TAKUMH Ke KEHUXAMU.

Aiinakypcatap (3liHekepceTrep) — 00psz,
NPOBOJUMEBIA B JieHb Opakocoueranus. Ilpm stom
00psine 0aOyIIKK 3aCTaBIAIOT MOJIOJ0KEH CMOTPETh
B 3€pKaJlo, TOBOPSA «KTO KpPacCUBEH, MXEHUX WIH
HepecTa?». VIeHIMrHm Ku3nap aliHa KypcaTapausM
OmMaiiau (13 pa3roBopa).

Kankura (KeH)KbIre) — B JICHb CBaJIbOBI, KOTIa
JKCHUX VYBO3HT HEBECTYy M3 €€ [0Ma, HKUTHTHI
KAIIIaKka TperpaxiaroT myte. OHE TpeOyoT OT
JKCHHUXa KO3JIEHKA, MPeTHa3HAUYCHHOTO JUIS TOU IIeITH
U TIOCIIE TIOTyYeHUs ITOIapKa OTKPHIBAIOT MYTh.

Hc (b¢) — y y30eKCKOoro Hapojaa eCTh TaKOH
o0bI4ail. B 3TOT 1eHb coOuparoTcst Bce pOACTBEHHUKH
U TIOMMHAIOT YMEpIIHX, YUTAIOT MOJHUTBY. OTOT
00psIT NPOBOAUTCS B ONPEACTIEHHBIE MECSILIBI.

Ty¥u3 (ToFbI3) — y y30€KOB UMEIOTCSI IEBSIHOCTA
nIecTh (B HEKOTOPBIX MCTOYHMKAX JIEBSHOCTAa [BA)
wiemMéH. TY¥u3 sBiseTcs Ha3BaHHMEM OJHOTO W3
TUIEMCHH.

KyHrupoT (KOHBpeT) — Ha3BaHHWE OJHOIO U3
Y30EKCKOT'O TNIEMCHH.

Yapun (4epus) — IIATOK KOCBIHKOOOpA3HBIH,
KOTOPOTO HAaKHUABIBAIOT CTAPYIIKA Ha TOJOBY.

Jlayak (Jieyek) — JApeBHUI TOJOBHOH yOOp
JKCHIIUH.

Mommoiin TeHra (MOWIIOHL TeHE) — Cpeau
OXXepebs OJKEHINMH OblBaeT ofHa MoHeTa. Eé
Ha3bIBAIOT “TIONIIIONM TaHTa”, KOTOpast MEPEXOANUT OT
MOKOJIEHUS K TIOKOJICHHIO.

References:
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uzbekskikh

Kypra (kypTe) — u3apeBie KEeHIIUHBl HOCUIH
e¢ cBepX rOJIOBHOTO yOopa. DTO KOPOIIKOE KEHCKOe
MOKPBIBAJIO HAIIOJO0ME MapaH KU C pyKaBaMu |

YKpaIIeHUsIMH.
Aiinaxanra  (JiiHexejTe) —  JOMallHee
YKpameHne, KOTOPBIM O(QOpPMILIIN  1OM, IOPTY

HEBECTHL. B 3TOT Memodek Kiald KOCMETHYECKHe
CpeICTBa W BEMIA €r0 Ha pEeImETJ4aToOM KapKace
FOPTEHIL.

KapryHuok  (KapryH4ok) —  pyuHad
MelbHHMIA. B apeBHOCTM He OBLIO MENBHHMIB,
MO3TOMY  MCIOJIB30BAJIM 3TO  HPHUCIOCOOJICHHE.
Mexy TecaHbIMU KaMHSIMH KJIAJIK 3EpHa MIISHUIIBI 1
Bpamaiau pykoi. Takum oOpazoM moiydann MyKy.
XKapryndorum rymOyp-rymMOyp 3Tamy, HOPTysIIap
KylnoKk comu0® ¥ramm (M3 YCTHOTO HAPOIHOTO
TBOpPYECTBA Y30CKOB).

ToaTo6ok (TOJTOO0K) — crieruaibHas mocyaa
JUTS TIVIIIH, U3TOTOBIIsIeMast U3 APEBECHHBI Tals (MBHI)
WIH OpEeXOBOTO JnepeBa. TonToOoKma KaTiama,
cypamacaan oOKkeTMa, )xypalibepma apasnad, MEHIaH
KYPYK KOIT KeTMa (13 y30€KCKOT0 YCTHOTO HAPOJIHOTO
TBOPYECTBA).

Pamuna (pempae) — mpucnocobieHHe Ui
neueHuss xijeba. Bribupaercs sxécTkas MaTepus,
BbIpe3aeTcs U3 He€ KyCOK B BUJIE KPYKKa (JIBa KycKa).
CoemuHAIOT 3TH  JABa  KycKa,  IIOJIydYaeTcs
KpPY>KKOOOpa3HBI MEIIOYEK, IIOCEpeNHEe CHETMA0T
mpoéM, yriyOJieHHe, 3aloNHSAIOT €r0 COJIOMOU WIIH
Baroil. HaneBaroT pamuay Ha pyKy, HOJOXKaT Ha Heé
TOTOBOE TECTO M JICMAT €ro K CTEHKaM TOpSI4ero
TaHneipa. OHA KCHONB3YETCS IS TOTO, YTOOBI HE
HOJIyYUTh OXKOTH PYKH.

B 3akiroueHHMM MOXHO CKa3aTh TO, YTO JJIA

u3ydenust  stHorpadusmoB  bBaiicyHa,  HyXHO
HPOBOJUTH HIMpOKOMacITabHOe Hay4YHOE
UCCIIEIOBaHME.

5. Shoabdurakhmanov, Sh. (1975). Uzbekskiy

literaturnyy yazyk i dialekty uzbekskogo naroda.
Tashkent.

6. Amanturdiev, A.Zh. (2007). Evfemika poslovits
po zhivotnovodcheskoy rechi. Tashkent.

7. (n.d.). Materialy dialektologicheskoy praktiki
studentov fakul'teta Uzbekskoy filologii (2012-
2018).
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Introduction

In today’s modern psychology, the development
of emotional intelligence is one of the most pressing
problems. The origin and development of emotional
intelligence has been studied by various scholars from
different perspectives, theories, models. In Russian
psychology, the problem of the interconnection of
thoughts and emotions has been explored in various
ways, e.g. S. Vygotsky's idea of unity of mind and
effect [Vygotsky, 1999], the idea of emotional and
intellectual unity by S. L. Rubinstein [Rubinstein,
2000], foresight of this function. Emotions reflected
in the works of O. Tikhomirov's school [Tikhomirov,
1984]. Western psychology, which has historically
focused more on capabilities, has debated the
connection between thinking and emotion through a
new construct called Emotional Intelligence.

Research methods.

Emotional intelligence: capability models and
mixed models The idea of emotional intelligence
naturally comes from E. Thorndayke, the
interpersonal and interpersonal relationships. It came
from the development of ideas for Gardner's social
intelligence. The need to combine both cognitive and
personal characteristics of the individual in one
conceptual area  creates  discrepancies in

Doi: éros¥e! https://dx.doi.org/10.15863/TAS.2019.11.79.104

understanding this construct. In discussing this
problem, there are usually models of ability and mixed
models. In ability models, Emotional Intelligence is
often understood as a set of cognitive abilities,
meaning that the term content is set at the intersection
of cognitive and emotional areas.

Mixed models add attention to personality traits
when discussing the content of emotional intelligence
[Meyer, et al., 2000]. Theoretically developed concept
of emotional intelligence was presented by Dj. Mayer
and P. Salovey can be thought of as the authors'
concept, which relates to capability models. Within
this approach, emotional intelligence is defined as
four key factors:

1. The ability to detect emotions,

2. The ability to use emotion lightly,

3. The ability to understand emotions,

4. The ability to regulate emotions.

These four factors are reflected in the process of
interpersonal relationships. Emotional intelligence is
like a psychometric mind because it can be measured
by tests with the right and wrong answers [J. Meyer,
et al., 2001; P. Salovey, 2005]. D. Goulman concept
also applies to mixed models, and has played an
important role in popularizing the notion of emotional
intelligence. According to D. Goulman, Emotional
Intelligence (or “emotional competence”) involves
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personal and social competencies, such as personal
self-control, empathy, and more. [D.Goulman, 2008].
Thus, emotional intelligence is a prerequisite for the
success of human activity, as well as various human
characteristics. The construction of emotional
intelligence may be seen as practical from the
standpoint, not only because it predicts a person's

success, but also because human emotional
intelligence is based on the development of
knowledge and norms (D.Goulman, 2008). ,

Emotional Intelligence has been shown to predict
success in learning activities [Sanchez-Ruiz, 2013]
and at work [Fox, Spector, 2000; Goulman, 2008;
Joseph,  Newman, 2010; Cherniss, 2000]
Psychological structures and conception of emotional
intelligence. It show that there are many semantically
related concepts that can be explained by individual
measures of emotional intelligence or a combination
of them, such as emotional ability, emotional
maturity, emotional competence, emotional culture,
etc. [Andreeva, 2008]. The study of the relationship
between traits: determines the level of moral self-
awareness of a person, the level of self-esteem, and
the degree of psychological rationality [Kornilova and
Chief cherished, 2010]. At the same time, we find it
very interesting to examine the connection between
emotional intelligence and creativity as a capability
that is directly related to the process of human
thought, since such focus is on the problem of unity of
mind and new ways of conceptualization. In
psychology, it is confirmed that emotions are linked
to creativity in a variety of ways: theoretically based
assumptions that emotions may or may interfere with
the creative process are its complementary products.
[Averill 2005]. The correlation between certain
measures of creativity with the level of emotional
intelligence is known from research (Sanchez-Ruiz et
al., 2011). One of the most widely used concepts that
reveal the mechanisms of emotional response to
creative abilities is (T.Lubart and 1.Gettsa)
“Emotional Resonance Model” (ERM) [Lyubart,
Mishuru, 2005]. According to this model, emotional
aspects of a person's experience contribute to the
formation of creative associations through easy access
to concepts. The authors include the following
components in their models: emotional expressions
(or this class includes nonsensical emotions
experienced by a person related to the concepts in
memory), automatic resonance mechanisms that
provide information about someone's emotional state.
is activated from endocepts and other endocepts and
is the limit that resonates with activated endoepsy and
the appropriate concept or expression into working
memory. Due to emotional resonance, there is a
connection between concepts linked through
endocepts which allows for the formation of different
associations that manifest themselves in the form of
metaphors. A number of studies by the authors show
that the breadth of human emotional expression plays

a major role in the productivity of creative activity,
and this effect is particularly characteristic of
associative thinking. It promotes the integration of
conceptual areas of creativity and emotions.

In a study by J.Averill, he interpreted a specific
problem of the problem through the concept of
“emotional creativity” as the ability to change the
meaning of his emotional reactions [Averill, 2000].
Emphasizing several classes of emotional reactions,
the author focuses especially on their highest levels,
with the development of a new response technique
that is so unique that it is not reflected in language,
such as experience of love, anger, sadness, etc.
depends on According to data obtained using sensory
measurement techniques (Inventory of Emotional
Creativity, ECI, see [Valueva, 2009]), this correlates
with openness to new experiences and the scale of
cooperation in the Big Five questionnaire, self-
esteem, and self-efficacy. , 2009]. Emotional
intelligence and emotional creativity involve the use
of emotionally and mentally to ensure a person's
success. However, if emotional intelligence requires
analytical skills to choose the only correct reaction to
an emotional problem, then emotional creativity, by
contrast, is focused on avoiding the usual reaction. A
comparison of these two constructs with opposite
attitudes tendencies in similar situations. Conducted
by Ivkevich and his colleagues. According to the
results, emotional creativity and emotional
intelligence are relatively variable [lvcevic et al.,
2007]. The impact of emotional intelligence and
emotional creativity on a person's creative behavior is
also controversial. According to various foreign
authors, creative thinking can be facilitated by better
understanding and expressing emotional perceptions,
understanding different effects of emotions on
thoughts, and understanding that different emotions
can be exacerbated or weakened by different activities
(J. Mayer, P.) .Salovey, 1997). Emotional creativity,
on the other hand, contributes to the success of
creative activities related to expressing different
emotions. However, some studies do not find a direct
link between emotional intelligence and creativity
(lvcevic et al., 2007).

The theoretical validity of the assumption that
emotional intelligence is related to the success of an
individual's  creative activity leads Western
researchers to the idea of mediating human emotional
abilities in the creative process. In particular, the lack
of communication can be partly explained by the
emotional impact of certain types of creativity
(creative activity related to managing their emotional
state). ng express types) In turn, it can be involved in
managing the relationship between emotional
intelligence, emotions and creativity. A similar effect
was shown in a study by J. Mayera and E. Hanson in
the article, “The Effects of Judgment Coordination.
when it is pleasant”. The idea is presented to the
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person more attractive and vice versa [Meyera, &
Hanson, 1995].

Conclusion.
Similar results have been shown in linking

emotional and memory processes [Meyera, et al.,
1995].

The relationship  between emotional
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Introduction water use — are systematically addressed. The

Central Asia, which is located in the heart of the adoption of the UN General Assembly's resolution on
Eurasian continent, is of particular importance among Central Asia is a clear indication of the international
the regional, economic, social, historical, cultural and community's recognition of the unification of the
other aspects of the world. In this region, which countries of the region and their joint efforts in
includes Kazakhstan, Turkmenistan, Uzbekistan, addressing common problems, security, and
Kyrgyzstan, and Tajikistan, the competing interests of sustainable development [10].
the leading global powers intersect. The region has The territories of Central Asia from ancient
enormous energy and mineral resources, cultural and times have attracted the attention of neighboring
civilization and, most importantly, human potential countries. History proves that Darius I, the ruler of
and labor resources. At the same time, there is the Iran in the pre-Christian era, Alexander's Macedonian
threat of international terrorism, extremism and drug aggression against conquering Central Asia. In recent
business, which is located near a major source of years, the Kushan invasion of Central Asia, the
instability. This requires the countries of the region to invasion of the Turkic kaganate in East Turkestan, the
work together in unity and integrity. Considering conquest of Central Asia by the Arab Caliphate in the
these circumstances, Central Asia has been showing VII-VIII centuries, the invasion of a large Mongol
positive growth rates recently. Regional cooperation empire led by Genghis Khan in the early 13" century,
in all areas is strengthening. The most pressing and by the end of the 19" century. The struggle
problems in the region — security, state borders, and

*
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between Tsarist Russia and Great Britain shows the
enormous geopolitical importance of the country.

So, with what attractive features does Central
Asia attract the attention of many forces? First, the
geographical location of the region is located in a
strategically favorable region, at the crossroads of the
historic "Silk Road" and the trade route between India
and northern countries — Russia and Europe.
Secondly, Central Asia, with its rich natural resources,
has attracted the attention of many rulers since ancient
times and is well within the geopolitical interests of
the major powers of the time. This, in turn, has
prompted the major powers to join Central Asia in the
geopolitical interests and encouraged them to take
active action in the region. The area is in the heart of
the mainland because according to Nicolas Spekmen's
geopolitical views, anyone who controls Eurasia will
decide the fate of the world. Such approaches have, of
course, always been of interest to the country.

Currently, all Central Asian countries support
systemic dialogue, the interests of all parties and the
development of mutually beneficial cooperation on
the basis of reasonable compromise [7]. In this regard,
especially in the heart of the region is Uzbekistan.

The Republic of Uzbekistan is a dynamically
developing independent state. Its microgeographic
role is favorable because of its borders with all
countries in the region. Consequently, the territorial
features of Uzbekistan and its geographical location
play an important role in the selection and
implementation of domestic and foreign policies. The
country today serves as a link between neighboring
states. All of this will help integrate the republic into
the world economy, attract foreign investment, and
make the country a regional center for mutually
beneficial cooperation, the transit of goods and capital
[3]. It has pursued a foreign policy with its four
nuclear powers: Russia, the People's Republic of
China, India, and Pakistan, which does not pursue a
foreign policy based on compromise or close military
cooperation. Due to the fact that the Republic of
Uzbekistan as a sovereign state pursues a policy of
mutually beneficial neighborly, political, economic
and social co-operation with each country in the
world, a stable situation has emerged in our country
and Uzbekistan is steadily developing along its chosen
path. In particular, the President of the country,
Mirziyoev, held 18 interstate visits in 2018 and
reached an agreement on 1,080 projects worth $ 52
billion [5].

It is worth noting that in today's socio-political
situation in the world, this state of stability can at any
moment become unstable under the influence of
internal and external factors. The long-standing war in
the Islamic Republic of Afghanistan in the south of
Central Asia, the deployment of NATO forces in this
country, and the activation of extremist and
international terrorist organizations (al-Qaeda, the
Taliban, ISIS) destabilize the military-political

situation in the region. is possible. The war in
Afghanistan  has  devastated the  country's
underdeveloped economy. This war is currently the
main obstacle for Central Asian countries to access
new ports in the "warm seas" and thus to integrate into
the global economic relations [11].

In this regard, the March 2018 Tashkent
Conference on Afghanistan was held. The Tashkent
Declaration, adopted at the end of the conference,
reflecting the unanimous position of all its
participants, was a unique program for peace in
Afghanistan. It was only after this conference that
international efforts to initiate the negotiation process
with the participation of all political forces in
Afghanistan, including the Taliban. As a result of
peace in Afghanistan, a "painful spot" will be
eliminated not only in Uzbekistan and Central Asia
but in the world. It is not only a terrorist and extremist
"function” but also a source of drug trafficking.

This will create favorable conditions for the
construction of roads and railways, pipelines that
transport natural resources, and the development of
regional and trans-regional trade through a discussion
of common security and stability. As a result,
Uzbekistan will also have access to the ocean along
the Termez-Herat-Karachi route.

On September 10, 2012, the leadership of
Uzbekistan adopted the Concept of Foreign Policy
Activity of the Republic of Uzbekistan, which reflects
the main aspects of the country's foreign policy.
Including:

1. Uzbekistan reserves the right to participate in
unions and international organizations provided that it
does not contradict national interests in the country.

2. Uzbekistan does not participate in various
military units and has the right to withdraw from the
organization if it is militarized.

3. The Republic of Uzbekistan shall not occupy
any military bases or facilities on its territory.

4. The Armed Forces of the Republic of
Uzbekistan shall not take part in military operations
abroad [2].

Uzbekistan focuses on further improving the
economic and social situation by maintaining regional
integrity,  strengthening  neighborly  ties and
intensifying international relations. In the last three
years, high turnover with neighboring countries has
been achieved. For the first time, inter-regional and
cross-border cooperation has been established, and
relations at all levels have intensified. In this regard, it
is worth mentioning the words of the President of the
country Sh. Mirziyoev: "In 2017, we and our
neighbors have solved many sensitive issues such as
sharing water resources, establishing borders, opening
checkpoints, rebuilding and expanding transport". In
particular, the delimitation of the exclave, enclave and
other problematic border areas between Uzbekistan
and Kyrgyzstan, with Tajikistan, is being positively
resolved.
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Trade and economic relations have also become
more active. The trade turnover of Uzbekistan with
Central Asian countries almost doubled. All countries
in the region are benefiting from the growing rates of
cooperation. Thus, according to 2018, Kazakhstan has
the largest share in foreign trade with neighboring
countries, with Turkmenistan slightly lower (Figure
1). We can say that foreign trade with Afghanistan
increased by 135.2% compared to 2015 [15].

Increasing regional cooperation is an objective,
sustainable and irreversible trend. At the same time,
Uzbekistan is strengthening its macroeconomic
position and geopolitical position. As a member of the
Commonwealth of Independent States, it has great
potential for the development of trade and economic
relations, implementation of joint projects in various
fields, implementation  of  transport  and

communications and transit potential, strengthening
security, and expanding cultural and humanitarian
exchanges. In addition, the presidency of the next CIS
summit in 2020 will further strengthen the
geopolitical situation in Uzbekistan.

Uzbekistan has been a member of the Shanghai
Cooperation Organization since 2001. Through this
cooperation on peace and neighborly relations, joint
fight against terrorism and extremism, economic and
security issues, many problems have been solved and
the country has become a part of the geopolitical
identity of the continent. In particular, the upcoming
summit of the SCO in Samarkand in 2022 will also
address the issues that need to be addressed, as well as
the opportunity to attract a new world view, to
showcase a favorable tourist and investment climate,
and so on.

Turkmanistan
302.1min$
6.3 %

Tajikistan
398.1min$
8.1%

Kyrgyzstan
481 min §
10.1 %

Afghanistan
601.8min $
12,5 %

The volume of foreign trade turnover of Uzbekistan with the
countries of the army (2018)

Kazakhstan
3022.2min $
63 %

Figure 1. Foreign trade turn over of Uzbekistan
with neighboring countries in 2018

It is not a secret that in many regions of the
world, the activities of integration associations
between countries whose culture and economic
structure are closely related. In this regard, it would be
appropriate to include NAFTA, EU. One such
platform is the Cooperation Council of Turkic
Speaking States on the Asian continent. The
organization was established on October 3, 2009, in
Nakhichevan, Azerbaijan, and was initially joined by
Turkey, Azerbaijan, Kazakhstan, and Kyrgyzstan. In
recent years, relations with these countries have been
strengthened. High and high-level visits were made.
The main objective of this organization is to
strengthen trust and contacts between the fraternal
countries, to develop cooperation in trade, economic,
transport, energy, tourism, and cultural and
humanitarian spheres, to coordinate efforts to ensure
peace and security in the region. The Nakhichevan
Agreement on the Establishment of the Cooperation
Council of Turkic Speaking States On September 14,

2019, for the first time as a full member at the seventh
summit of the corporation council. In this regard, he
proposed the establishment of joint technology parks,
start-up innovation companies and venture funds,
joint investment funds and joint construction of
commercial houses in the Turkic countries [14].
Apparently, with the strengthening of interstate
relations, the problems in the countries will be
considered and jointly resolved.

As the Republic of Uzbekistan is home to over
130 nationalities and more than 16 religious
denominations, strengthening a friendly environment
among them is a priority of the country's social policy.
As a proof of this, the “Strategy of action” of the first
President of the country Islam Karimov “High
spirituality is an invincible force”, the five strategies
of development of the Republic of Uzbekistan in
2017-2021, in particular, the fifth paragraph, proposed
by President Shavkat Mirziyoev. It is also a great
honor and appreciation of the world community for
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the efforts of Uzbekistan in the support of the 193
countries in the resolution of the 72" session of the
UN General Assembly in September 2017 on the
"Education and religious tolerance" [5].

Being a nuclear-weapons-free country, and
leading the way in support of neighborhood policy,
Uzbekistan has diversified its exports to address the
political and socio-economic problems, primarily to
strengthen its geostrategic position in Central Asia and
to maximize its domestic capacity, it is advisable to
increase the product.

From the foregoing analysis, it is possible that
Central Asian states should be able to defend their
national interests as equal subjects in international
relations, and to set specific foreign policy directions,
so0 as not to lose a balance in the active and powerful
states in the region. To do this:

Firstly, the path chosen by the Central Asian
states in political, economic, social and legal spheres
should be based on the principles of democratic, open
market, humanism and respect for human rights.
Although the path chosen is of a specific nature, it is
important that it corresponds to the principles of an
open society and democratic states.

Secondly, Central Asian countries should send
young people to study at Russia, South Korea, Japan,
the United States, and Europe, through various grants,
and establish broad links between scholars and
researchers, various universities and universities. In
particular, further improvement of the system of
training, advanced training and internship in leading
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Introduction

Social psychology is achieved by analyzing
different approaches and research in understanding
the concept of responsibility. The views of foreign
scientists are grounded in this regard. Piaje focuses on
building an internal framework of responsibility
through the development of external social norms,
taking into account the stages of child’s moral
development. The author considers responsibility as
part of the overall process of the child's moral
development. In the theory of moral responsibility
famous J.Piaje identified two main stages of
responsibility formation: objective and subjective.
The first occurs in the development of social behavior
(through games), and the second reflects a high level
of personality development [1, p.40].

This problem is highlighted in L. Kolberg’s
scientific research. The author emphasizes the
importance of active creative engagement of the
individual with the environment as a key factor in the
development of moral consciousness.

Research methods.

The analysis of the hypothesis of the
hypothetical moral dilemma by the reversal of two
commonly accepted moral norms by the subjects

Doi: éros¥®f https://dx.doi.org/10.15863/TAS.2019.11.79.106

identified five stages of development of moral
CONSCiousness:

1. “Objective responsibility”.

2. “Subjective liability”.

3. “Exchange of devices”.

4. “Social system and ethics of conscience”.

5. Understanding societal responsibility. In
addition to understanding the formation of
responsibility as a process of personal interaction with
the environment in the Kolberg’s concept, it also
places emphasis on responsibility as a regulator of
social behavior. It identifies a number of stages of
responsibility development:

1. Autonomous subjective responsibility

2. Responsibility as a social event

3. Moral responsibility.

Researcher F.Hayder outlined the basic
principles of the concept of the kalal attribute. This
direction is more common in foreign psychology and
reveals the subjective aspect of responsibility. The
Caucasian attribute is the phenomenon that occurs
when people try to explain the causes of certain events
in their daily lives. Therefore, the concept is aimed at
analyzing the behavior and characteristics of the
manifestation of the responsibility of the “street man”.
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The three basic assumptions underlying the
concept are F.Hayder. It allowed Hayder to conclude
that people tend to link the cause to an actor (“Actor”)
or to the environment.

For instance, “The first is that the appropriate
behavior of a person's social behavior depends in large
part on how that person perceives and explains the
world around him.

The second is that people want to predict and
manage their environment, their environment. This
desire can be realized if they are able to correctly
identify the causes of other people’s behavior and to
identify the root causes of social events. Third, there
is some similarity between the perception of social
and physical objects”[2. p.196].

The events, therefore, are the ratio of the external
forces and resources of the individual. F. Hayder said
that the responsibility for each of these two factors
depends on the individual’s assessment. After all, a
person can be held responsible only for the events and
their consequences. F. Hayder sets out five levels of
responsibility:

1. The association is responsible for any outcome
related to or related to a person.

2. The reason - Responsibility for “cause” by a
person. If a person is a prerequisite for an event, it will
be recorded even if it is impossible to predict the
outcome.

3. Prophecy - Responsibility applies to any event
that may be anticipated, even if it is not related to the
objectives.

4. Intent is the responsibility for what a person
initiated and what he or she wanted to do.

5. Reasoning - The responsibility for what is
happening is shared with the environment and partly
explained [2, p.196].

The personal contribution to what is happening
from the first to the fifth levels is more burdensome,
but at the fifth level of coercion is taken into account,
which reduces the level of responsibility. Numerous
studies have focused on the factors that influence the
occurrence  of  responsibility.  This includes
investigating situations in which you need to help,
intercede, and help the stranger. Thus, the studies of
Bibb Latane and John Darley [3, p.4] are dedicated to
determining how much passengers meet their specific
requirements (tell us what time it is, what is your
name, show your route, and so on). Researchers found
that the nature of the request, as well as the form and
sequence of the response, influenced the response and
the response rate. Additional passenger location in
addition to a more flexible survey. One of the areas in
this series of studies is the study of responsibility.
Allen experimented on subway trains using the
“missing passenger” model. With the help of both the
experimenter and the assistant, the situation of
misinformation has been created. ‘“Passenger -
Experimental” near the “real” passenger. The
disinfectant of the passenger acted as a related

variable, as evidenced by the witness's testimony and
his non-interference in the situation. Allen's second
series of experiments was conducted with a series of
disinfectant altered behaviors, particularly inaccurate
behaviors, so it is inconceivable to assume that this
person is the same. As the result of a series of
experiments was the formation of two situational
factors - the factors determining responsibility:

“In the first case - direct appeal, forming the
relationship between the witness and the crazy
passenger”

In the second case - the risk of the situation due
to superficial actions or direct threats of disinfectants
[5, pp.169-171].

According to Sh. Schwartz’s concept, positive
behavior in aid situations is largely influenced by
shared social norms and personal experience, as well
as the “personal norms” that result from the
interconnectedness  of  personal  responsibility.
Personal responsibility is defined here as “... a certain
sense of ability to control the performance of an action
and its outcome” [6, p.175]. A person’s willingness to
act in accordance with norms is determined by his /
her thoughts about what will happen to other people
and how well these effects fit into his or her own
standards, as well as his or her level of responsibility.
Because personal norms are linked to my image,
breaking norms leads to a loss of guilt and self-
confidence, and compliance leads to increased pride
and self-esteem [7].

Researcher J. Rotter summarized the idea of
referring to external factors or internal bases in the
concept of personality management. Two types of
control: internal and external - are used to explain the
behavior of an individual based on the person’s
property [8] to link the causes of the event to external
or internal sources. Internal control is an indication of
responsibility for events, their explanation from the
point of view of personal contributions, and their
impact on development and outcomes [9].
Responsibility for what is happening outside
environment, responsibility for the environment and
other external factors is evidence of external
management [10].

In conclusion, it is important to note that in
social psychology, the question of accountability
should be pursued in the early stages of human
development, both objectively and subjectively by
ethics. As we see, social psychology is achieved by
analyzing different approaches and research in
understanding the concept of responsibility in
nowadays. Therefore, the views and ideas of foreign
scientists are grounded in this regard. For example,
Piaje focuses on building an internal framework of
responsibility through the development of external
social norms, taking into account the stages of child’s
moral  development. This author considers
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responsibility as part of the overall process of the
child’s ethic development.
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Introduction
In the educational system of Uzbek education, an
innovative model is currently being implemented that

activity. The solution to this problem is possible only
in the transition from the traditional model of
education to the innovative one, which is currently

defines the priorities, goals and stages of the formation
of specialists for the period until 2030. This model
requires the transition of education to a modular and
competent approach to specialist formation, which, in
turn, makes it necessary to change the content and
methods of the educational process.

The concept of sustainable development of
civilization, developed in the90s. The twentieth
century and adopted as the basis of activity in
Uzbekistan requires such an organization of the
educational process in an educational institution that
would ensure the formation of personality traits that
provide various types and levels of safe life. In a
modern dynamically developing society, initiative and
independent people are required, easily adaptable to
new conditions.

Therefore, one of the main tasks of higher
education is the formation of a creative personality of
a specialist capable of self-development and creative

associated with the reform of educational process.

It is necessary to transfer the student from a
passive consumer of knowledge to an active creator of
them, able to think critically, plan their own actions,
be able to take the initiative, formulate a problem,
analyze ways to solve it, find the optimal result and
prove its correctness, as well as successfully find a
way out of the prevailing non-standard situations. The
new education paradigm attaches great importance to
the independent educational activities of students,
which allows them to more successfully master the
competencies necessary for the implementation of

future professional
promotes the

and everyday activities.
development of

independence,

responsibility, organization and creative qualities of
the personality of students in solving the problems
facing them at various levels.

One of the forms of independent educational
activity is the independent work of students, which is
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divided into classroom and extracurricular activities.
These varieties of independent work have their own
characteristics and  specifics. The student’s
independent work is intended not only for mastering
each discipline, but also for the formation of
independent work skills in general, in educational,
scientific, professional activity, the ability to take
responsibility, independently solve a problem, find
constructive solutions, get out of a crisis situation, etc.
In this regard, it can be argued that the preparation of
students in an educational institution requires the use
of educational technologies that ensure the formation
of a professionally competent, socially active,
creatively independent person. The most important
task of training students is the targeted development
of intellectual skills, which are the basis of one of the
key competencies that ensure their professional
mobility and flexibility.

Thus, one of the conditions for training a
competitive specialist is the competency-based
approach that ensures the formation of a high level of
scientific knowledge in a student, and the main goal is
to increase the role of independent work as a form of
the educational process in higher education. The
traditional training system is based on the transfer of
ready-made knowledge from the teacher to the
student, where the main activity of the student is to
solve theoretical and practical problems, with a clear
wording and a ready-made set of actions (algorithm),
and does not require deep mental reflection.
Independent work involves the development of
internal and external self-organization of a future
specialist, his ability to build an individual trajectory
of self-training, as well as to form the ability to self-
development and creative application of acquired
knowledge.

According to the new educational paradigm,
regardless of specialization and nature of work, any
novice specialist should have fundamental
knowledge, professional skills and skills in his profile,
experience in creative and research activities to solve
new problems, and experience in social and evaluation
activities. Therefore, the independent work of students
is not just an important form of the educational
process, but its basis. Many leading experts consider
it one of the most effective ways (methods) of
activating the cognitive activity of students,
developing their independence, responsibility and
creative abilities. Moreover, particular attention is
required here to the questions of motivational support
for independent cognitive activity of students.

The main task of organizing students'
independent work is to create conditions in the
classroom for the development of their initiative and
thinking. Such didactic conditions that increase the
effectiveness of the formation of professional
competence of students include:

* structuring of educational material, providing
optimal implementation of educational and cognitive
activities by students;

* development and application of a system of
developing educational tasks, allowing revealing and
enrich the mental potential of students;

. interdisciplinary communications;
implementation of active and interactive methods for
their preparation in the educational process;

» monitoring the process and results of training
activities.

These conditions allow students to develop the
ability to think conceptually, to see not only individual
phenomena and events, but also to be able to find
common connections and patterns in them. The
motivation for the educational activities of future
specialists can be enhanced by explaining the
importance of learning, the need and importance of
self-development, as well as preparing for the
upcoming professional activity. It should also be
noted that methods of raising positive motivation,
such as the desire for a positive result, self-
affirmation, self-realization, a sense of success, self-
confidence, emotional elation, are of no small
importance in enhancing the motivation of students to
study independently.

Active independent work of students is possible
only if there is a serious and sustained interest in
obtaining knowledge.

The greatest motivating force is internal
motivation, which comes from the activity itself. We
can talk about the interest in learning and the creation
of conditions for the successful development of the
student's intellectual skills, when the perception of
new information evokes positive emotions, and the
activity itself encourages you to learn.

The decisive role in organizing independent
work belongs to the teacher, who should not work
with the student “in general”, but with a specific
personality, with its strengths and weaknesses,
individual abilities and inclinations. The main task of
the teacher is to develop the best qualities of the
student, his creative abilities, to instill the skills of
search work, to teach analyzing and critically evaluate
the information received. To do this, he must organize
the learning process and the activities of students so
that they go towards the achievement of the goal,
without his direct guidance. In this case, the students
themselves perform tasks, and the teacher acts only as
a consultant, directing their activities in the right
direction.

Thus, it should be noted that when organizing
independent work, it is most appropriate to rely on the
principles of personality-oriented education, which
allow taking into account the individual interests,
abilities and inclinations of students.

Recently, much attention has been paid to the
problems of extracurricular independent work of
students, but the very concept of such work is
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interpreted differently by different scientists. In this study of regulatory documents; analytical
study, the following working concept is used: processing of the text (annotation, reviewing,

Extracurricular independent work of students is
a variety of individual and collective activities of
students, carried out under the guidance, but without
the direct involvement of the teacher, in a specially
allotted extracurricular time aimed at enhancing their
cognitive activity.

In the process of extracurricular independent
work, as well as any independent work, lies an
independent educational and cognitive activity,
including targeted, semantic and performing
components. By organizing his cognitive trajectory,
the student in the process of reflection comes to the
formulation of the specific goal of his cognitive
activity. Then he defines its tasks in a specific field,
plans it, chooses ways and means to carry out the
necessary activities, performs its stages, receives
certain results, analyzes them himself (introspection),
controls his activities (self-control), discusses the
results with the teacher, if necessary corrects the
nature of the activity and considers possible prospects.
Upon completion of one stage, the student joins in the
other stages of his independent work.

Successful extracurricular independent work is
possible under the following conditions:

* the student must be prepared for independent
activities (mentally prepared for the need for such
activities);

e positive motivation for acquiring new
knowledge in a specific field of knowledge is needed,;

+ the availability and accessibility of the
necessary scientific, educational, methodological and
reference material;

* Providing teacher advice;

* systematic and systematic self-and external
control of the level of achievement of the student in
the independent cognitive activity he realizes in
extracurricular time.

The principle “teach a student to learn”, which is
necessary for the effective organization of their
independent work, comes to the fore in the
pedagogical activity of a professional school.
Moreover, the functions of a teacher can vary from
information-controlling to consulting-coordinating.
Therefore, the teacher organizes his activities so that
the above conditions are realized. Under his
leadership, students develop and develop skills in
working with educational, popular science and
scientific literature. The teacher helps students to find
optimal solutions to complex issues and problems,
getting out of various adverse situations, developing
skills in conducting educational research work, etc.

Extracurricular independent work may include:

reading text;

drawing up a plan or abstract of the text;

graphic representation of the text structure;

compilation of tables; work with dictionaries and
reference books;

reviewing, etc.);

the use of audio, video, computer equipment
(including the Internet);

preparing messages for speaking at a seminar,
conference, etc. preparation of reports, essays;

development of projects and conducting
educational research on their basis;
compiling  bibliographic  lists,  thematic

crosswords, tests;

solving situational problems, etc.

In any educational process, independent work of
students is a type of educational work, when a student
himself studies certain problems, according to various
sources (study guides, scientific articles, the Internet,
etc.). Independent work, including extracurricular
work, is an essential component of the methodological
system of forming competencies in accordance with
the “concept of sustainable development of
civilization.”

The topic of extracurricular independent work is
very diverse and depends on the characteristics of the
college, its location, the interests of students, which is
important to consider when developing the content of
such work. An interesting direction of extracurricular
independent work is the preparation for excursions.
Excursions play a large role in the formation of
environmental culture and skills in communicating
with nature. Such excursions make it possible to
improve the skills of ecosystem analysis, the
formation of a caring attitude to biological objects,
help to foster a sense of responsibility for the natural
territories of the residence area, and improve the
students' systemic ecological thinking skills. After the
excursion, students draw up reports that systematize
their ideas about the excursion object and the new that
they learned during the excursion.

As mentioned, the forms of independent work
of students are very diverse and closely intertwined.
Classroom and extracurricular independent work is
interconnected and complementary to each other.
Their application allows you to activate the
educational process, to implement inter subject
communications and the principle of meaningful
profile. Implemented forms of classroom and
extracurricular activities conducted on the basis of
independent work can increase the cognitive, creative
and energetic students and identify the effectiveness
of project activities, subject excursions and multi-
subject classes in the formation of environmental
awareness of college students.

Thus, in the light of the ongoing education
reform, the transformation of the educational process
in the educational institution in accordance with the
competency-based approach involves the creation of
an effective system of independent work, which plays
an important role in the learning process and should
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become the basis for the preparation of modern

specialists for their further professional activities.
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Introduction

As you watch the events taking place in the
political arena around the world, you will see the need
to reflect on their impact on the socio-political life of
Uzbekistan and their socio-political consequences.

The problem that has been the subject of research
in this article is that the cause of unprecedented
conflicts, destructions, and deaths of millions of
innocent people in human history is the relationship
between national interests and nations. The urgency of
the topic is that the problem is intertwined with
political relations within one country and between
different countries. That is why national interests and
interethnic relations have always been at the forefront
of human history. Therefore, in this article we found
it necessary to talk about the social phenomenon
associated with this topic. The article also describes
how the topic of research is directly relevant to the
socio-political life of all countries, including
Uzbekistan.

Research methods.

In Uzbekistan, even today, under the radical
democratic reforms, national interests and interethnic
relations are one of the priorities of state policy [1,
p.34].

The head of our state noted that “I consider it my
priority to keep and strengthen the atmosphere of
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harmony, mutual respect and kindness in the country
and the nations that dominate in our country. More
than 130 nations and ethnic groups live in our country
[2, p.54].

National interests are “the notion of a nation, a
system of social, economic, political and cultural
relations a system of aspirations related to national
needs, the preservation of national consciousness,
thinking and traditions” [3, p.32].

As each nation realizes its own interests, it first
of all possesses material and spiritual values. National
interests include, first of all, the factors, related to the
fate, life and prosperity of each nation. These include,
above all, the right of the nation to self-determination,
the right to national statehood, the possibilities of
economic prosperity, the full expression of national,
cultural, national language, religious freedom [4,
p.65], and national values. At present, the first and
foremost feature of the 193 sovereign nations is the
national sovereignty. Mutually beneficial cooperation
in international relations is based on the
aforementioned factors. Otherwise, the national
relations will be different.

Item 5 of the Presidential Decree "On the
Strategy of Action for the Further Development of the
Republic of Uzbekistan for 2017-2021", dated
February 7, 2017: “Ensuring security, interethnic
harmony and religious tolerance; Strengthening the
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independence and sovereignty of our state-directed
policy, creating an environment of security, stability
and good neighborliness in Uzbekistan; strengthening
our international authority” [2] that is exactly what our
national interests are.

It is well known that the national composition of
most countries is made up of one or more nationalities.
In Uzbekistan, more than 130 nations and nationalities
live in harmony. Peace and harmony among many
nations living in one country is an important factor in
the socio-political stability and prosperity of this
country. After all, the incompatibility of national
interests, in turn. It creates national conflicts, conflicts
and conflicts, even bloody wars. As a result, in the
face of such events, national wealth will increase, and
destruction and misery will increase. We can cite
many examples from history [5, p.21].Recently, the
ongoing ethnic conflict in Afghanistan (about 40
rounds), bloody events between Azerbaijanis and
Armenians in Azerbaijan, Karabakh (90s of the 20™"
century), bloody clashes between Uzbeks and Kyrgyz
in Kyrgyzstan (90s of the 20" century and 2010). The
bloody conflict between the Uzbeks and the
Meskhetian Turks (1989). This phenomenon has
occurred and continues to exist in many parts of the
world, such as Africa, Asia, Europe and America [6].

The main issue is to prevent ethnic and ethnic
disagreements within a particular region and country,
and to avoid making mistakes in national issues [7].

It is unfortunate that the interests and
interactions of various nationalities, in the history of
mankind and now, unfortunately have been violated
by some nations, even with the policy aimed at their
destruction - genocide (Greek genus - genus caedere -
killing, extermination); with and without disastrous
consequences. As an example, in the early twentieth
century in Turkey, the genocide committed by the
Ottomans to the Armenian people caused the loss of
more than one million Armenian ethnicity. During
World War I1, over 65 million people were killed by
German fascism as a result of a genocidal policy
against many nations, including Jews, Russians,
French, Poles, and even their own people 1975-1979
in Cambodia by Paul Pota and leng Sari more than 3
million citizens of Cambodia were killed by the Nazi
military. Even during the Soviet era of the former
totalitarian regime, the massacre of genocide against
various peoples and nations has killed millions of
innocent people. In some countries today, there are
genocide-specific actions against certain people and
nations [8, p.87].

Increasing military conflict in different parts of
the world, between nations and nations is a serious
threat facing humanity. In the Middle East, Syria, Iraq,
Yemen, South Sudan, Sakhal, Afghanistan and other
countries have been killed by wars in 2017 (Myanmar
(formerly Burma)), and cities and villages are
devastated.

The increasing number of refugees around the
world can serve as evidence for this. According to the
UN, the number of refugees in the world now exceeds
66 million. They are mainly from Afghanistan, Syria,
Irag, South Sudan and Myanmar. More than half a
million refugees from Myanmar have fled to
Bangladesh [9].

Addressing the 72nd session of the UN General
Assembly in New York, United States, September 19-
25, 2017, President Shavkat Mirziyoyev spoke of the
UN’s commitment to peace and security,
development, human rights, including the rights of
young people and the analysis of pressing issues, such
as their role and role in the spiritual development of
humankind, and made important suggestions and
recommendations for their solution.

President Shavkat Mirziyoev proposed to adopt
a special resolution of the UN General Assembly to
support efforts of the Central Asian states to
strengthen security and regional cooperation.

Many strategic issues related to this strategic
issue were held on November 10-11, 2017 in
Samarkand under the auspices of the United Nations
High Level International Conference “Central Asia:
Common History and Common Future, Sustainable
Development and Development” problems were
discussed.

The political significance of this international
conference is that the five independent states of
Central Asia and the more than 60 million people
living in the region have all their past, destiny, and
future, and will take all the necessary steps to ensure
their coexistence. On the other hand, the establishment
of friendly, friendly and mutually beneficial relations
with neighboring countries is an important factor for
their further development and prosperity.

The following conclusions can be drawn from
the comments and comments cited above.

1. Any form of interethnic relations is based on
certain national interests.

2. Interethnic relations based on equality ensure
the realization of national interests.

3. Our domestic and foreign policy, based on the
“Strategy of Action” currently pursued in our country,
will contribute to ensuring security and stability in
Central Asia, enhancing the level of political trust with
neighboring countries and contributing to the further
development of interethnic relations in the region.

Indeed, today we have been targeted at building
a civil society by introducing the concept of "from a
strong state to stronger society" to the development of
the developed countries, whilst fully overseeing
human rights and interests, creating a free and
prosperous life. In this regard, it is the time of
deepening democratic reforms and modernization of
the country, primarily aimed at improving the state
and society building. Further improvement of the role
of executive power in reforming and modernizing the
public administration system has become a necessity
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to develop a concept of administrative reform to
regulate democratic reforms in a society. Based on this
need, the Decree of the President of the Republic of
Uzbekistan Shavkat Mirziyoev of 8 September 2017
"On Approval of the Concept of Administrative
Reforms in the Republic of Uzbekistan" was adopted
by the Decree # PF - 5185 [10, p.3].

Consequently, the modernization of state power
bodies has been step up in all spheres of life in order
to liberalize all spheres of public life. The existing
shortcomings in the public administration system do
not allow adequate response to growing demands of
the community, addressing the problems faced at the
local level, accelerating the development of the
economy and, as a consequence, the ongoing positive
changes in the lives of people. In this regard, it is of
particular importance to formulate a conceptual new
concept of public administration through the
successful implementation of the Concept of
Administrative Reforms, which outlines the main
directions.

Particular attention was paid to the sharp
reduction of the direct intervention of the executive
structures of the executive and administrative bodies
of the executive branch to the functioning of the
business structures in order to change the powers of
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Introduction

Today, globalization of social development has
a direct impact on all aspects of social development of
all ethnic groups. Over the past few decades, the
criteria for determining the greatness and progress of
countries have changed dramatically. National
successes, the advantages of the political system, the
demands of nations and their leaders have also
changed. Until the mid-twentieth century, these
criteria were determined by the size of the territory of
the country, the power of the army, its ability to invade
and subjugate other lands, impose its ideology by
force, and threaten others. Now these criteria are
almost in the past. Even an important indicator in the
international arena, such as the amount of mineral
resources, is losing its significance. Qil, gold, ore and
gas are freely purchased from the open market.
Consequently, they are no longer the driving force
behind the country's progress. Now the well-being and
quality of humanity (in our opinion - high spirituality
and enlightenment) of citizens are of paramount
importance.

Materials and methods

Recently, countries have been described as “soft
power,” attracting attention to the lifestyle and
attractiveness of others. In other words, there is
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increasing attention to such factors as civil liberties,
culture, politics, the level of social development,
living conditions, education, ecology.

For example, Japan, whose territory is small and
poor in terms of natural resources, has a greater
position than Russia in the world with its goods,
technology and financial power. Or, as a small
Switzerland, everybody knows that the international
reputation of this country is so high that it has its own
word and place in the world. It can be seen from the
fact that the development of countries nowadays,
along with its surface and underground resources, is
dominated by the mental characteristics of nations.

The level of morality of each society is also
determined by its appreciation for the talented people,
the provision of adequate conditions for their care and
development. In civilized countries, talented people
are seen as the face, the pride and the future of the
nation. The current Uzbek society has been following
the same path since the early days of independence. It
is especially noticeable in the last three years that
science and innovation have been given a lot of
attention, and that the country has begun to move from
national revival to national development.

However, during the years of colonial
oppression and the Soviet empire, the talent of cultural
workers in our country was ignored, the Communist
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regime was not interested in it, and the emergence of
great talents frightened the cultural and national spirit
and pride of the people. In his speech, President of the
Republic of Uzbekistan Shavkat Mirziyoyev said:
“Our main task is to create the necessary conditions
for young people to realize their potential and to
prevent the spread of the virus of the idea of violence.
We consider it necessary to develop multilateral
cooperation for social support of young generation,
protection of its rights and interests ” [1, P. 252] this
idea again proves our point.

Every conscious member of society must be
legally guaranteed to represent their possibility. As
much as the community has benefited from creating
special condition, stimulation and attention to the
human factor, in terms of it is socially important to
find, educate, and create the conditions for talents. It
is also a sign that all members of the community are
interested in and show the spiritual level of society.

In today's globalization, accelerating the
development of science and technology, ensuring
national economy competitiveness, the development
of innovative scientific innovations through the
training of highly qualified specialists with deep
modern knowledge, high demand for science,
education and production. Acceleration of innovation
processes is especially dependent on government
support.

The current stage of world scientific and
technical evolution is characterized by the rapid
development and widespread introduction of new
information technologies. The information revolution,
which penetrates all areas of our lives, expands
opportunities for enhancing international relations. As
a result, a holistic information space is being formed,
where information becomes a valuable part of national
wealth, its strategic resource. In today's world, brutal
competition is becoming more intense. In these
difficult conditions, demands for widely introduce the
achievements of modern science and innovation.

In recent years, globalization has become a
significant topic in the media and in academic circles.
After all, this process affects every aspect of our lives.
First of all, globalization is manifested in the
development of science and technology, in worldwide
literature, art and culture of various nations. In
addition, he has shown a great deal of interest in
everyday life, including food and clothing, building
design, and even thinking, hobbies, and the
worldview. In our view, when we evaluate this
process from the point of view of the dialectical
relationship between politics, economics and history,
it becomes possible to have more complete
understanding of its meaning.

Different views have emerged in the scientific
literature on globalization. Some scholars link the
process of globalization to the economy, and some
connection to culture and spirituality. In particular, the
National Encyclopedia of Uzbekistan describes the

global term as follows: “Global (French global -
general, lotus globe - balloon) - 1) all over the globe;
2) multi-literal, comprehensive, universal, universal”
[2, P. 39]. The encyclopedic dictionary of philosophy
says that "global (universal) problems (French global
- most common) are problems related to universal in
scope, and in relation affecting to the whole humanity
and world" [3, P. 92]. From these definitions we can
see that the process of globalization is fully disclosed.
Therefore, globalization is associated with humanity
and is recognized as a social phenomenon. Professor
S. Otamurodov concludes that “globalization” is a
process and at the same time its "abstract" concept
becomes a material existence with the rapid
popularizing of science, engineering and technology.
This view, along with these views, contributes to the
decline of national consciousness and national self-
awareness [4. —B. 70] states that “globalization, on the
one hand, is a positive development with a new stage
in the evolution of the intellectual potential of
humanity; on the other hand, it is a negative process
that leads the developing and underdeveloped nations
to the highly developed nations” [4, P. 73] concludes
this process. In this way, the scientist points out that
one of the important problems is to preserve
axiological and gnoseological thinking in the national
mentality from various adverse effects.

Foreign scholars have different views of on
globalization. Charles Tilly, an American scientist and
politician, in particular, believes that abovementioned
process has begun a long time ago. In his view,
globalization was at the height of the globalization of
countries, and globalization was widespread, even
when commodity exchanges were expanding [5].
Whether this has gone through a long historical
process, it will certainly continue to grow in the future.
Researcher David Harvey backs his colleague's view
that globalization is the third phase of capitalism. [6]
These scholars analyze the economics of globalization
more. But today, globalization covers all areas.

According to scientist William Robinson, there
is no big difference between the goals of the capitalist
of the past and the present-day capitalist. This
category always focuses on cheap labor and natural
resources in other countries, as well as the state
earning its products in new markets. William
Robinson promotes the idea that the government has
always enacted legislation to support the proprietary
class. After all, economic factors play a key role in
public administration. In addition, there is a tendency
for the management to be the owner or the investors
themselves [7].

This view of the scientist seems to be
considerable controversial. It is true that the capitalist
class has always looked for primary commodities,
cheap labor, and new markets. However, it should be
noted that over the past period, slavery was abolished,
and international human rights and freedoms were
adopted. Migrant workers, who are now considered
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cheap labor force, work in other countries on a
voluntary basis. In other words, not only investors but
ordinary workers benefit from migration. In other
words, not only investors but ordinary workers benefit
from migration. Suffice it to say that the share of
remittances sent by labor migrants in the GDP of
developing countries is significant. For instance,
Uzbekistan receives between $ 3 billion and $ 10
billion from migrant labor annually. It is considering
that Uzbekistan's 2.6 million migrants are working
based on statistical data and it is not difficult to realize
that per capita income is low. India earns about 100
billion dollars annually through migrants. The fact
that Indian people have achieved high results in the
field of information technologies and the high demand
for specialists in this field in the foreign labor market
is the reason for this.

Some researchers argue that developed countries
are still getting richer by the expense of developing
countries, and that the mutual benefit of the world is
becoming greater in mutual trade. This issue was
analyzed in detail in Adam Smith's 2009 book The
Wealth of Nations [8]. Sociologists, political
scientists, and historians who agree with Adam Smith
believe that the current economic inequality between
countries is a result of colonization. For example,
David McNolly, a professor at York University
(Canada), writes that Africa has lagged behind
development because Europe's colonizing European
countries have not allowed technical and industrial
development [9]. Ethnic characteristics and climatic
conditions of the African population should also be
considered. That is, industry, science and culture,
commerce and religion have developed in the areas of
Africa where occupied by Arabs, while in other parts
of the world, industry, manufacturing, services, and
social work can be cited. It should be noted that along
with not merely social factors, but also natural factors.

It is impossible to deny that globalization is
expanding trade and economic relations and
generating unimaginable material wealth. However, it
should not be forgotten that at a time when the whole
world is becoming a "unique village", the genes of
nations and national identity are endangered. Many
scientists believe that globalization is an inevitable
process. There are both positive and negative aspects
of this reality, influenced by political, economic and
social factors. While the spread of democratic values
across the globe and the advancement of science are a
positive aspect of this process, international economic
inequality (according to the data, 90% of the world's
fund belongs to only 2% of the world's wealthy
people) the disappearance, regional and ethno-cultural
adulterations as "values", the consciousness of the
people as "modernity"” The negative consequences of
globalization are the fact that it is taking over, and the
neglect of our ancestors' leftovers. Therefore, correct
conclusions from past mistakes and shortcomings
require today's scientists to work hard to find a 'golden

glove' to protect mankind from the inevitable
tragedies.

Nowadays when there are various tensions in the
social, economic, cultural, spiritual and political
landscape of the world, unfortunately, in process of
adhering to the principles of openness in foreign
affairs are witnessing, customs, traditions and
character that are alien to our country are being
formed. Itis natural that such phenomena occur during
globalization. The only way to do this is to fight
through the high formation of the culture of Internet
and information technology use in our country and the
youth [10].

The famous Indian statesman, Mahatma Gandhi,
says that | cannot always close the gates and doors of
my house, because the fresh air must come to my
house. At the same time, | do not want the air coming
through my doors and windows to blow up my house
and fall me down” [11, P. 81]. In doing so, he proposes
that the positive and negative aspects of the
globalization process need to be timely understood
and respond to them with ideas and enlightenment.
Taking into account that more than 60% of the
population is young people, it is pivotal for young
specialists to deeply embrace the classical ethical rules
of ancient and high spiritual qualities of our people in
the minds of future professionals.

Within our topic, we interpret globalization as a
process that is inextricably linked to the achievement
of democracy, cultural and economic prosperity.
However, it is necessary to study the notion that
democratization depends not only on the factor of
socio-economic  globalization but also on the
prevalence of democratic ideas. One of the most
important conditions for democratization is the
emergence of the rules of social partnership in society
in the context of globalization. This is also evidenced
by the stage of global democratization. It is clear that
in some countries, globalization, democracy, while
not fully addressing crisis problems in the spiritual
and cultural and other fields, often relies on the
prevention and growth of the economic crisis that can
arise in the face of economic downturn, and it is often
intolerable, in turn, it is estimated by the capacity of
the society to the staffing needs. In fact, the conflict
between globalization and the market on the one hand,
and stability on the other, remains one of the
characteristic features of our times.

Currently, with the increasing globalization
processes around the world, international peace and
stability, the welfare of the population, its cultural and
economic development, education, medicine and the
protection of the environment are becoming
increasingly important and in their implementation
international organizations are playing much more
significant role.

International organizations must work diligently
to support the unification of states, national societies
on the socio-spiritual, political, cultural, and scientific
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and technical basis to achieve common goals for all
mankind.

The common feature of international
organizations in the condition of globalization is that
their activities are focused on interstate tasks and
problems beyond the boundaries one of the particular
national state, further consolidation of the skills of
leading specialists, and the development of the most
important and effective forms of ethnic relations
between states.

Today, it is difficult to maintain balance in all
areas of the country without engaging with
international  organizations. The international
community recognizes the promising steps in our
country for ensuring that the main content of existing
normative  documents in  the  consistent
implementation of the country's development strategy
is designed and implemented in full compliance with
the national legislation created by international
organizations.

In today's developing world, ignoring ethno-
cultural problems with the intensification of political
and cultural processes can create serious problems in
the training of mature professionals. Also, the
repeated ignorance of ethno-cultural features in the
training system, ignorance of ethnic identity, will lead
to the decline of ethical culture inherent in the future
specialist staff and, consequently, the inability to
generalize the integrity of social culture. The culture
of all nations embraces and develops all the good that
is created by the world culture and strives for a new
higher level in the cultural development of mankind.
For thousands of years, progressive representatives of
different nations have expressed their people's dreams
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Conclusion

Therefore, it is natural that globalization has both
positive and negative effects. In recent years, a large-
scale work on attraction of foreign investments to our
country is underway. The growing position of
Uzbekistan in the securities market is also causing
investors' interest to this country. When we talk about
the interconnection of such social partnership, it is
necessary to emphasize the essence and the existing
factors.

It is also necessary to determine the impact of
globalization on changing the ethno-cultural thinking
of the Uzbek people. These are explained in the
material and spiritual culture of our people:

- new traditions are formed in national customs,
rituals and traditions;

- begins to deviate from nationalism in the
system of family, marriage and relationship;

- lowering of responsibility for upbringing
children;

- changes in the ethno-cultural relations of
people;

- cosmopolitan views are widespread in humans;

- undermines the values of traditional teacher
and disciple traditions;

- material interest among the people will
outweigh the spiritual interest.

In conclusion, it is worth noting that the issue of
changing these processes for the better is an urgent
need for scientific research on the quality of an
important social problem for all peoples to preserve
their spiritual identity.
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Introduction

For children, the game is one of the main
formation tools in life. With the help of it, they learn
to interact with other people, develop intellectually
and physically, learn the world, broaden their
horizons. And most importantly, they do all this in an
interesting way without coercion. Game therapy (is a
psychological tool aimed at working with mental
disorders in people of all ages through participation in
a particular game. Children are more fun, interesting,
easier to perceive information in a playful way. A
doctor who deals with child psychotherapy through
play is a specially trained game therapist.[1.p32]

During the treatment session, the child brings a
lot of personal to the playing field, so it is very
important for the therapist to be able to see those
situations that concern the baby. And it is also equally
important to be able to play during the lesson of
troubling moments so that the patient goes away his
experiences.[2]

Research methods.

Preschool education is the starting point of the
continuing education system. It provides the
formation of a healthy, developed personality of the

Doi: &os¥e https://dx.doi.org/10.15863/TAS.2019.11.79.110

child, awakening the craving for learning, preparing
for systematic learning.

Leading activity (according to A.N. Leontyev) is
an activity that has a decisive influence on the
development of the psyche at one or another age. [3]
Any activity is characterized by the so-called
operational and motivational parties. The operational
side is represented by the actions that the child
performs in the course of the activity. For example,
the nature of the actions of a child rolling a car reflects
the operational side. The motivational side of the
activity is determined by those motivators that cause
the activity of the child. For example, a child can
transport land by car because he wants to help an adult
engaged in planting flowers.

In infancy, the child’s interaction with an adult
acts as a leading activity, the motive of which is the
adult himself. At an early age, the leading is the
objective activity, the motive of which is the objects
surrounding the child with their cultural properties. In
preschool age, a game activity, the motive of which is
the game itself (that is, the child does not play for
something, but because he likes the game process
itself). In fact, the preschooler perceives the social
environment in many ways through the game, which
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reveals to him the meanings of the relationship
between people in various situations.

In the literature you can find a description of the
many functions that the game performs in the
development of the child. We point out only three of
them. Firstly, the game allows the child to master
various forms of behavior, communication, speech, as
it unfolds in a safe environment for him. The game is
a modeling activity, so the psychologist can recreate
various problem situations on the material available to
the child. Such situations can, for example, be used to
overcome the child’s cognitive and personal
egocentrism, the formation of arbitrary actions [4,
p.54].

Secondly, the game develops the cognitive
sphere of the child. An analysis of more than 40
studies on the development of gaming activity and
published in leading foreign magazines showed that
the level of development of gaming activity is
positively associated with the development of
divergent thinking, that is, the creativity of the child.
For example, the psychologist S. Russ and his
colleagues [5] over the course of four years watched
the game of children. It turned out that children with a
high level of fantasy development could offer and use
a greater number of behavioral options in a game in a
stressful situation, which means that they could better,
in comparison with other peers, master a stressful
situation.

Thirdly, the game is a natural form of expression
of feelings and thoughts of the child. It is known that
the very expression of experiences leads to a positive
effect: the game allows the child to master the
emotions that disturb him by playing and naming
them.[6.p12] So, psychologists K. Golomb and L.
Galasso found that when negative emotionality
increased greatly in a game, preschoolers changed its
course in such a way as to reduce this tension. For
example, in order to get rid of fear in a frightening
game situation, the child introduced a friendly hero
into the plot, etc. If the theme was pleasant to the child,
he developed it as much as possible. Thus, the game
acts as a space in which the preschooler can regulate
his affective states [7].

It is known that children who play stressful
situations before a medical operation show less
anxiety after it is performed in comparison with
children who avoid playing games. In one study,
psychologists, in order to study the effect of the game
on overcoming stressful conditions, observed 74
children on the first day they attended school. At the
same time, half of the children got the opportunity to
play, and half did not (classes with children were
limited to telling stories to them). The group of
children who were allowed to play was, in turn,
divided into two subgroups: the first subgroup was
involved in the game with peers; and the second - in
an imaginary single player game.[8] Children who
play (compared to children who listen to stories) have

a lower level of anxiety. However, it turned out that
for highly anxious children, solitary rather than social
play turned out to be more effective: they were more
involved in fantasy when there were no peers around.
This example indicates the limited judgment that the
imaginary play of the child is not significant, but only
replaces reality.

In the work of a psychologist, the game often
refers to projective techniques used to study the inner
world of a child. Historically, the method of game
therapy has appeared as part of psychoanalysis. It is
no coincidence that its founder is the daughter of 3.
Freud, Anna Freud. She believed that game therapy
can be used to develop a positive relationship between
a child and an adult. In addition, in the game, an adult
must educate a child, showing him the social norms of
behavior. Unlike A. Freud, Melanie Klein argued that
although children are inept in speech, if they speak
their language (the language of the game), they can
experience a deep feeling. Therefore, during the
course of game therapy, an adult should help the child
in understanding, speaking and interpreting their own
actions [9, p.28]

If during the game the psychologist creates a
warm atmosphere, then the preschooler feels that he is
being accepted. He becomes comfortable, and he
receives an additional incentive to realize his
potential, his initiative in everyday life. Then, not so
much its symbolic aspect (to which A. Freud and M.
Klein drew attention) come to the fore in the game, as
the real interaction of the child and the adult.

Conclusion.

Game therapy can be aimed at changing the
settings of the child. For example, a preschooler who
is faced with the problem of moving may not tell
parents that he is afraid to go to a new place, that he
will not be able to find friends there, etc. The child
does not always realize this, but such situations affect
his behavior. A psychologist, knowing about the
upcoming event, can help the preschooler in a hidden
form master new settings (“I will have new friends”,
“The new kindergarten is very beautiful”’), which will
help the child take a positive look at the upcoming
changes. Similarly, if a child is very anxious when
breaking up with parents in kindergarten (claims that
they will not return), then a psychologist in a playful
way can help the child cope with his emotions. For
example, playing this situation, an adult can say on
behalf of a baby doll: "Nothing that mom left, | can
think of something good ..." or "Mother left, and | can
imagine how she will come." Whatever task the
psychologist decides, the lesson should begin with
relaxing the child. If the child’s body is tense, it is
constrained and internally.[10] In order for the child
to freely express his feelings, you can offer him some
simple exercises. Psychologist W. Auckland believes
that the imagination is a good helper in this case, and
offers the following game situations.
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Introduction

The role of sculpture in the formation of modern
urban environment, directly related to the building.
This is a traditional view of the interconnectedness of
architecture and plastic.

The great influence of sculpture and plastic arts
on architecture can be seen in the concept of
"sculpture™ in the formation of modern architecture.
There is an increasing interest in the direct use of
sculpture, from the trend of architectural plasticity,
from interior decorations to large urban ensembles.

It should be noted that modern architecture, due
to its specific features, cannot determine the plastic
integrity of the form, which is directly attributable to
classical architecture. At the same time, a different
understanding of the various structural tectonic
systems and the plurality of architectural dimensions
makes the sculpture a very different district with an
architectural ~ "background"  or  architectural
environment.

The intensive work of architects and sculptors
has created a number of interesting areas. Examples of
this include the building's sculptural compositional
principles. The basis of these connections is primarily
the formation of a general concept specific to
architecture.

Doi: éos¥ef https://dx.doi.org/10.15863/TAS.2019.11.79.111

The functionally based spatial construction of
the architecture results in the loss of rigidly regulated
methods in the use of sculpture. The nature of the
modern architectural composition emphasizes the
inclusion of several different types of sculpture into
the overall idea of the building.

The sculpture, while taking part in the building
composition, simultaneously becomes an element of
the overall urban ensemble and plays an important
plastic role in the formation of space integrity. In this
way, the quest for spatial development of the
architectural environment reveals various and
versatile options for the use of circular sculpture in the
composition of the architectural structure. In circular
sculpture, its plasticity with its architectural form is
often attributed to the spatial relationship. The relief,
by contrast, is promoted by its ease of plastic quality.

The role of relief as a sculpture is very important.
It has a very long history and has great artistic
potential. It also has its own artistic and technical
features. The relief (Latin relief) is a circular sculpture
with its sculptural possibilities. The classic relief also
has the lines of magnitude: a flat background image
does not disrupt the flat surface of the wall, but is also
parallel to the background. Plastic relief can be
included in the magnificent - decorative sculpture
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department, which is often associated with relief is in accordance with the classical requirements,

architecture. The composition of the figures on the
relief spreads across the plane, which at the same time
serves as a background for both background and
image. This allows you to work on the landscape and
multi-figure plots. The organic connection with such
a plane is the specificity of the relief.

The relief is associated with the architectural
structure in traditional view, its size, weight and
plastic. But its interrelationships with the architectural
layer are different. On the one hand, it is a general
compositional relationship between the place and the
role of the relief in the composition of the building; on
the other hand, it is the plastic sphere between the
sculpture and the language of architectural form. The
spatial structure of modern buildings, in their
particular urban design, in turn creates a relief system
that does not always correspond with the symmetric
axis of the main facade, which is not in line with the
classical requirements, but is usually functionally self-
evident and draws on more important aspects of the
structure ( the main access point is the main functional
volume). It could be a decorative element or a spatial
design on the neutral part of a building.

The relief performs its informative function and
intertwines with the architectural form to help solve
major urban planning tasks.

Compared to circular sculpture, the composition
of buildings is used more freely. This type of sculpture
is very easy to use both in iterators and in exteriors.
The relief relates to the circular sculpture in the
traditional view of the architectural structure, its
overall size and plastic. But its interrelation with the
architectural basis is different. On the one hand, it is a
composite character that determines the role and role
of the relief in the building's composition; on the other
hand, it is a facade of plastic ties with the language of
sculpture and architectural forms.

The landscape is particularly sensitive to
changes in architecture and its composition. The
search for new forms of composite interconnections,
enriched both in architecture and in the modern world,
goes through many directions. Consider just a few.

The composition of the nature of modern
architecture offers many variations in the use of relief.
This principle is contained in the dialectical principles
of urban demands, which radically change the specific
forms and methods of introducing relief to the general
politics of expressive means. When it comes to
landscaping, it is also meant to be used in buildings'
decor. Types and methods of relief use are mainly
determined by the functional specification of a
particular structure, the specifics of the material that
give rise to urbanization, and the plastic nature of the
outer size. The design function of the relief is closely
related to the purpose of the building, which allows it
to formulate the theme with the help of sculpture. The
spatial structure of the buildings, their precise urban
design, in turn, does not necessarily imply that the

that is, the facade or symmetry of the building, but
rather the layout of more important parts of the
functionally justified structure. The relief can carry
out its informational function by interacting with a
large architectural form, helping to solve large-scale
urban planning tasks in its small role. All of these are,
as a rule, the most active decorative plastic motif in
the composition, the content of which can be clearly
expressed by associative form, as well as the
ornamental character. Its plastic form, depending on
the specific task, must have either a graphic tracing of
a drawing, or a vividly textured and colorful quality,
in sync with the active background.

The nature of the relief form and its plastic
expression must be directly related to the spatial
composition of the structure and its plastic
characteristic. Material plays an important role in
determining the compositional links between
architecture and sculpture. The root of this
phenomenon can be traced in the diversity of new and
new building materials, both in terms of their
architectural and plastic capabilities, which have been
incorporated into modern  architecture. The
dissemination of these materials has led to differences
in their function (constructive and decorative,
encompassing). Here are some examples.

Practice shows that tectonic holistic solution of
architectural and sculptural forms was also achieved
in brick structures as the main material. The use of
bricks as the only material for walls and décor has
been widely used in the creation of relief in
architecture, but of course the plastic qualities of this
material make it easy for sculptural compositions. The
material is unique for the relief and the wall and gives
rise to the organic form, reflecting the plastic nature
of the structure. Another logical principle in the
interconnection of architecture and sculptural forms is
that it is common in modern plastic compositions,
based on the contrast and contrast of materials. In
most cases, stone is used as an architectural form
(concrete, brick, natural stone, etc.) and metal
sculpture. For example, an architectural structure of
concrete can be embedded in a neutral color wall in
complex aluminum-spatial contrast. In this case, the
wall is curved like a screen, with sound waves coming
out of a relief composition.

When considering the role of relief in space
compositions of architectural structures, it is
necessary to consider another specific type of form,
namely the relief grid. Solving spatial functions and
their plastic expression by their nature, such relief is
attached to separate architectural plastic forms - walls,
piles and so on. It looks very effective because of its
large space elasticity. Therefore, the use of relief
allows to use a large space-plastic arsenal of a
building.

The lattice relief is a particular kind of decorative
sculpture that has been widely used in world
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architecture for many years. In many cases, the fence
is one of the building blocks for enriching the
building's plastic capacity, and its new fill-in details
help to restore contact with the urban environment and
nature.

From the foregoing, it is clear that in modern
architecture, the possibilities of relief are wide. The
relief is one of the plastic enrichment of architectural
forms and further enhances its figurative expression.

Round sculpture has its own expressive power in
the architectural ensemble. In the modern city
structure, it draws and draws on public buildings. In
this regard, along with the high resolution of
individual sizes, architectural compositions have
begun to be used in the building systems with complex
composition of forms, new concepts of the circular
sculpture's involvement in the composition of the
building with new architectural principles. First of all,
one of these principles is the principle of spatial
interrelations. At the same time, the sculpture may not
be connected to the size of the building in plastic, but
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together they create spatial integrity. Round sculpture
plays an important role in creating an artistic city
environment.

In summary, the spatial correlation of the statue
with the building is based on a comparison of the size
of the architectural and sculptural forms. Since the
mid-twentieth century, synthesis in art has been
extensive and multidimensional, and has played an
important role in the creation of new cities, the
creation of public buildings, complexes, and memorial
ensembles.

Instead of symmetry in static compositions and
sculpture layout, the style of their arrangement in
ensembles in contrast, dynamic contrasts, and
asymmetrical layout came. Rapid shifting of angles,
artistic effects, and greater diversity of perceptions (or
perceptions) are important criteria for choosing a
place for a circular sculpture. Accordingly, even in the
sculpture, plastic expressive tools have developed that
give it an idea of the interconnectedness of
architecture and space.
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Introduction of the construction of a language, including two stages

Sociolinguistics is studied in synchronous and of Uzbek language development
diachronic bases. In discussing this French linguist
Ferdinand de Saussure argues that all that is involved Literature review:
in the present state of the language is synchronous, its All the problems of sociolinguistics cannot be
movement, its dynamic evolution, and the whole solved unless the laws of language development and
process of development, all of which is a diachronic its internal language system are studied in a holistic
phenomenon. From this point of view, the connection manner. Whereas, modern social linguistics, along
between language construction and its means of with synchronous phenomena, implements diachronic
expression can facilitate the interplay of synchronous principles that can serve as a basis for studying the
and diachronic processes. As changes in the language functional patterns of language based on historical
system continue to exist, their historical language developments. Synchronous sociolinguistics is the
layers and their evolutionary development are emergence of a functional principle of a language
preserved and effectively influenced by the internal form based on a particular principle. Many current
development of the language. According to Ferdinand scholarly works on social linguistics have been
de Saussure, social language factors, such as extensively explaining the way in which language is
synchronic and diachronic, are studied in such aspects lived, and in some cases, the emergence of language
as agronomy, nachronia. Thus, when sociolinguistics in countries. He acknowledges that such issues should
is studied in synchronous, diachronic form, it is called not be considered separately when studying
the present and historical social linguistics, which is synchronicity and diachronic problems. Above F. de
the basis for the study of social language issues. The Saussure makes a mistake by separating synchrony
phenomenon of these two languages evolves in and diachrony. This is because they have a diachronic
different ways and can be used as a basis for the study in synchrony and a synchrony within a diachronic.

The aim is to study the synchronous (modern)
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relations and relationships of the entire system of the
language and its components, while the whole
historical development of the language and its
components, as well as the complexity of the joint
evolution of movement. Synchronous sociolinguistics
studies the language system and its components at
different times.

To date, the study of sociolinguistic situations is
methodologically important with the specificity of
observation objects, the ability to make observations,
investigations, clarifications and the possibility of
various experiments. Synchronous study of modern
linguistic materials can identify objects and units of
sociolinguistic analysis, pre-define the research
process, develop models of their descriptions,
determine the level of clarity of the advanced concepts
and theories, and create a clear terminological basis
for them. It is through these that it is possible to study
other chronological images of language development
from a very distant epoch, and to use them for
diachronic studies. Another important problem of
sociolinguistics is the social aspects of bilingualism.
The bilingualism of the two languages is
conventionally linked. The more people who speak
different languages in society, the more the worldview
is different. Direct intercultural relations are also
diverse and similar. Social thought is always
developed by the majority. Therefore, it is the right
approach to a particular situation. Sociological
analysis analyzes these situations based on various
data collected. As is the case in all disciplines and
fields, social analysis has a process of analysis and
synthesis. What is Analysis and Synthesis? What does
it serve? What is this process? Analysis and Synthesis
are translated from Greek as analysis - separation,
division and synthesis - addition, integration. Analysis
and synthesis are interconnected methods used by
people in the process of knowing the world, the
environment. Analysis is the division of something
and event into ideas or actions; synthesis is the idea of
integrating these parts into an idea or practice, to
examine the whole thing. Analysis and synthesis are
objective in that they examine all phenomena,
processes and objects. The objective existence
surrounding the human environment is complex and
at the same time, specific things and events. All
available objects have different characteristics and
qualities. It is necessary to analyze and analyze these
things and events in order to understand and
understand these complex, different things and events,
and to deepen our understanding of them. It is not
possible to know the whole thing by this method
alone; it must also be filled with synthesis. Synthesis
relies on the results of the analysis and organizes the
whole thing or event. In short, analysis and synthesis
are a dialectical entity. It is worth noting that deep
synthesis performed without analysis does not yield
the expected results. At the same time, the analysis,
which is not yet completed by synthesis, is not

enough. Metaphysics, however, divides analysis and
synthesis, treating them as mutually exclusive. Some
European scholars have criticized this, saying that "the
idea is that the elements are so intertwined with one
another, that the mind is so fragmented into its
elements. From the foregoing, no synthesis can be
achieved without analysis. It is also possible to say
that analysis and synthesis do not deny the general
dialectic method of knowledge, but only when
applied, knowledge becomes meaningful and leads to
wrong conclusions. Materialist dialectics interprets
analysis and synthesis as a private method of scientific
knowledge such as deduction and induction. Analysis
and synthesis are also studied as two of the most
important ways of knowing in formal logic. In turn,
linguistic learning is also based on analysis and
synthesis. When studying a particular language, we
first divide it up based on language norms, for
example: the language is subdivided into lexicology,
morphology, syntax, and semantics. It is now being
analyzed and synthesized by a new cross-language,
comparative typology. Cross-cultural studies analyze
intercultural relationships. According to him, samples
of national culture with a specific language are studied
by comparing them with the second sister language or
the culture of non-native speakers. In Europe, if a
young man or woman collects a certain amount from
their parents for a life of their own, and is charged
through a court, they are considered to be ineligible
children in Uzbek society. This situation causes
societal differentiation. People communicate in
society about a variety of purposes, coincidences, and
business. Differentiation is the separation of the whole
into qualitatively different, meaningful parts, and it
explores social diversity by dividing differences into
points. Sociology linguistics is one of the youngest
disciplines that has completely completed the study of
vocabulary, morpheme, lexeme, and noted that there
are also larger units in the sentence. They were
referred to in this subject as syntactic integrity,
paragraphs, discursions and terms. Currently, the
largest language unit is recognized as text. The study
of the text as a whole was initiated by Russian
linguists in the 1930s. Russian scholars A.V.
Peshkovsky's "Russian syntax in scientific coverage"
(M. 1934), V. V. Vinogradov's "On artistic prose"
(M., L., 1930) and others have put forth much effort
to prove that the text has its own peculiarities, its
inherent characteristics, its own meaning, its
interrelationship with the identity of the author and the
personality of the author. These works are important
not only in Russian linguistics, but also in the history
of general linguistics and contribute to the
development of modern linguistics.

Discussion:

One of the problems with sociolinguistics is the
fact that the distribution of functional languages or
language subsystems of existing languages is
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replacing the existing language norms with the new
ones. Accordingly, the linguistic and sociolinguistic
procedure of sociolinguistics methods induces
synthesis. They are subdivided into a more natural
method and sociolinguistic analysis. Natural methods
are considered as traditional methods, which are based
on questionnaires, interviews, and observations.
Methods of observation. In psychology, there are both
objective (external) and subjective (self) observations
of this method. To monitor changes in the human
psyche, the following will be done: 1) the purpose and
objectives of observation are established; 2) the
monitored object is selected; 3) the age, sex and
occupation of the examiner are determined; 4) study
time is planned; 5) how long the observation will be
tightened; 6) it is recommended in which activity
(observation, study, work, and sport) that the
observation should be carried out; 7) form of
observation (individual, group, collective) is assigned.
Method of conversation. This method defines the
purpose and objectives of the interview in the study of
human psychology, selects its object and subject,
determines its subject, time, plans for individual,
group and team discussions, and develops a question-
and-answer procedure. The main purpose of the
interview is to explore the changes in the human
psyche in the process of solving a particular situation
or problem. Through interviews we get information
about people's thinking, intelligence, behavior,
curiosity, intelligence, knowledge, beliefs,
worldview, and will. Method of testing. Testing is an
English word, which means to try, to test. Short task,
task, example, puzzle, plot image or form used to test
the mental development, mentality, ability, willpower,
and other psychic characteristics of a person are called
tests. The test is especially used in selecting people to
determine what kind of career, career or disability they
have, talented, talented and mentally retarded. The
value of the test method depends on the scientific level
of the experiment, the skill and interest of the
examiner, the objectivity of the psychological data
collected and their ability to analyze. These
techniques have been widely used for research in
many fields. In particular, the use of testing has
become the most common method of evaluating
education. In aword, sociology is shaped by sociology
as a branch of linguistics, which is inextricably linked
to sociology. There is still a lot of research to be done
in this regard and further improvement is needed.
Therefore, sociolinguistics methods based on other
social science methods have been developed and new
ones are being developed. When sociolinguistics
began to influence the language, the idea of analogue
synchronous and diachronic directions began to
appear. If we look at the history of the language, we
can say that linguistics began with the study of
linguistic ~ synchronous  facts. The  general
philosophical principles of language were first studied
in aspects of sociolinguistics. Different aspects of the

languages began to be examined, depending on the
different language norms. Diachronic linguistics is the
youngest branch of linguistics of the past 100 years.
In the late 19th and early 20th centuries, diachronic
linguistics was studied as part of comparative
linguistics. It is believed that language in these times
has historically been the basis for the formation of the
people. At this time, the language was studied in
connection with the history of society and was directly
linked to the secular and religious culture. In the 19th
century, scientific ideas emerged and social linguistics
began to be studied as part of linguistics. In the 60s of
the 19th century I.A. Boduen de Curtene has done
research on the history of the 14th-century language
spoken by humans and has shown a great interest in
the field of language and culture at that time. In his
view, the language has two features, namely the inner
and outer nature of the language. The materiality of
the history of the church and the literature on the
external existence of language is inextricably linked.
In other words, the outer nature of the language is
rooted in its geographical and ethnological features.
The external language of the language is understood
as the etymology of the customs of certain linguists
based on the way of life that has been learned and
drawn. Grammatical properties of the language are
studied as the inner side of the language. In other
words, words, phrases, sentences, and other language
elements form the inner characteristics of the
language. Directly sociolinguistics relies on the
intrinsic nature of language. For example, grammar
and its rules play a primary role in language learning.
Only if the structure and standards of the language are
appropriately designed will it be possible to master the
language quickly and perfectly. The years, as in all
areas, have their impact on the language industry.
Humboldt also gives valuable insights on the relation
between language and thought and describes language
as a necessary body for the realization of thought. In
his view, the mental activity of a person is purely
spiritual and, from the point of view of the material, is
transmitted by sounds. Therefore, thought activity is
inextricably linked to language. When the scientist
explains the connection of sound with the concept,
they are different in their nature and emphasize the
need for human participation in their vocabulary.
From linguistic scholars to various fields of language
I. Sreznevsky, F F Fortunatov, A.l. Sobolevsky, I. A.
Boduen de Courtenay, A. A. Bakhmatov, B. M.
Lyapunov, M. M. Pokrovsky have learned from a
social and diachronic approach. The method of
distributive analysis is introduced by American
linguists who aim at the structural analysis of
language elements. This method was originally
founded by L. Blumfield. However, its basic
principles are perfectly covered in Z. Harris' work
entitled “Methods of Structural Linguistics”. This
work is published twice in 1951 and 1961. In the 40-
60s of the last century, linguistics in America has been
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strongly influenced by the descriptive direction, and
Harris's work has been republished. However, this
does not indicate that this century was the only source
of analysis on the distribution method. There are, of
course, other works devoted to distributive analysis.
However, this work by Z. Harris is valuable because
it highlights the basic principles of distributive
analysis. The word distribution means "encirclement"
in English. Therefore, the main tool of distributive
analysis is the study of the surroundings of the actual
use of language units, in particular phonemes,
morphemes. For example, the phonological enclosure
provides an explanation of how phonemes can be
united in a horizontal line. There are three main types
of distribution: 1. Additional distribution. 2. Contrast
distribution. 3. Free Exchange Distribution.
Excessive workload on a textbook can put stress
on students who are tasked with taking home too
much. This reduces students' interest in science.
Therefore, working with textbooks and introducing
other textbooks should be used to develop students'
independent work skills and abilities at all stages of
teaching: explaining new topics, enhancing their
knowledge, and checking homework. Undergraduate
teachers in the field of vocational education must have
the following skills of independent study: to
distinguish them from texts, pictures and visual aids,
tables and maps; identification of logical connections
and dependencies in data acquisition; be able to
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Introduction

Each nation has its own ancient traditions, level
of thinking, environment, way of life and worldview.
Interethnic  communication, regardless of the
influence of interference, is always manifest in every
nation's national identity. This separation is also
reflected in its spiritual wealth. It is well known that
the spiritual and enlightenment of the people, the
specific world outlook is more often reflected in his
oral work. As the genre of puzzle emerges as a product
of people's thinking, it certainly reflects the creativity
of its creator.!

Determining whether puzzles belong to a
particular nation is a more complex matter. However,
there are puzzles that are circulated around a particular
ethnicity. The subject may not be fully known to other
nations and may not even realize what it is. Even if
they realize it, they admit that it applies to such a
nation. These items are most commonly found in
fruits, melons, household appliances, meals, clothes,
equipment.

In both nations, special emphasis is placed on the
description of fruits and vegetables, and because of
their interconnectedness with the social life of the
people, the puzzles that they express are often not

1Razzoqov Z., Mirzayev T., Sobirov O. Imomov K. O’zbek xalq
poetik ijodi. —Toshkent: 1980. — B. 67.

Doi: éros¥®! https://dx.doi.org/10.15863/TAS.2019.11.79.113

unique, and have their own peculiarities. In addition
to social life, culture, history, geography, and religion
are all the reasons for this.

Analysis.

As far as farming, horticulture and human
development are concerned, different ideas about
whether fruits, melons, or vegetables have been
reflected in the human mind have evolved. Although
not all English and Uzbek peoples have a more
coherent life, their interconnectedness, economic and
cultural relations, and their various concepts of
farming and horticulture have become fully integrated
into the lives of these peoples. This, in turn, caused a
great deal of controversy over the products associated
with this exercise.

First of all, we would like to draw our attention
to the puzzles about fruits and vegetables in English
literature.

This is a fruit that

You might be fed

You just need to mix

Yellow and red. (Orange).?

The answer to our aforementioned puzzle is that
oranges are the fruit of the puzzle, as in the first

2http://riddles-for-kids.org/
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example of the puzzle. In the following verses it is said
that this fruit is a good food. It is also about the color
of the orange fruit. It is said that it is a mixture of
yellow and red. It would not be a mistake to say that
these definitions of tattooing lead to the answer to the
riddle.

This is a type of fruit

On which you can dine

To get another fruit

Put it after pine. (Apple).2

As we focus on our next puzzle, it is about the
fruit of the apple, and the mystery of this puzzle is
hidden from all the puzzles. This suggests that the
earliest examples of the riddle are also fruit. it was also
mentioned that this fruit is very tasty. These
descriptions help greatly in finding the name of the
puzzle.

I can be red or green

I get grown on a vine

I’m dried to make raisins

Or squeezed to help make wine. (Grapes)*

Our next puzzle is about fruit, and this puzzle is
very skillful. The earliest corn is said to be one of the
fruit types. The following passages are said to be oval
and meaning yellow. It is also noted that this fruit is
small enough. From the above description it is not
difficult to know that the name of the fruit is lemon.

This is a type of fruit

Whose shape is an oval

Its color is yellow

And it is fairly small. (Lemon).®

The next puzzle we want to analyze is about the
fruit, and we can also find the answer to the puzzle
using our own way of describing this pie. In the
earliest examples of the riddle, the meaning described
is yellow. In the following passages it is said that this
fruit grows on a tree and is a favorite fruit of apes. It
is not an exaggeration to say that the description in the
last example of the puzzle clearly illustrates the
answer to the puzzle.

My color is yellow

And | grow on trees

I’m a popular food

With apes and monkeys. (Banana).®

In our next piece of fruit, peaches are hidden.
These descriptions are wonderful and silvery-based,
suggesting that this fruit was mentioned in the New
Year song.

I am a fruit whose name sounds

As though there might be two of me

In a Christmas song there is

A partridge in this kind of tree. (Pear).’

3http://www.mamalisa.com
“http://riddles-for-kids.org/
Shttp://riddles-for-kids.org/
Shttp://riddles-for-kids.org
’http://riddles-for-kids.org

We would like to continue our feedback on the
vegetable puzzles.

You’ll eat this fruit with turkey

To help fill up your belly

It is sometimes eaten like a sauce

And sometimes it’s a jelly. (Cranberry).®

Our next puzzle is one of the great puzzles to
describe the fruit of the cranberry, and the first
example of the puzzle says that we can eat this fruit
with turkeys. The second example of our riddle is that
it is a good food. The third example of our riddle tells
us that we can consume sauces.

This is a type of small fruit

Which is smaller than your hand

Fuzzy outside, green inside

Often comes from New Zealand. (Kiwi).°

Our next puzzle is about the fruit of kiwi, and it
says that the first fruit of the pie is a small fruit. In the
second example of our riddle, the kiwi fruit is very
dwarf and small. The third example of our puzzles is
painted in vivid colors, even though the appearance of
Kiwi is a bit darker. The most recent example of our
finding is that this fruit is native New Zealand and is
often imported from New Zealand.

If you like to eat small fruit

Then this one is sure to please

Because it is a dried grape

Used in oatmeal cookies. (Raisin).%?

The answer to our next puzzle is raisins, and the
first line of our puzzle is that most people like raisins.
In the next corn, the dried grapes of the grapes are
mentioned. The last example of our riddle says that
raisins are important in salty foods.

If you enjoy eating fresh food

In your garden this can grow

It’s red, round and goes in salads

Which means it’s a .... (Tomato).*

The first of our puzzles about melons is a great
one, and the description of tomatoes is very vivid. It is
said that they love our tomatoes, and it is grown in the
garden. In the following verses it is mentioned that it
is red in color, round in shape and is very important
for salad. Such descriptions help greatly to find the
answer to the riddle.

This is a root vegetable

That can be red, white or green

It can make you cry a lot

Even though it is not mean. (Onion).?

From the earliest examples, it is said that
vegetables are root vegetables. These vegetables are
said to be red, white and green. The fact that it will
force you to cry when you peel makes it clear that the

8http://www.mamalisa.com
shttp://www.mamalisa.com
http://www.mamalisa.com
http://riddles-for-kids.org

12 http://goodriddlesnow.com/riddles/view/428
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vegetables are onions. Such wonderful descriptions
show the characteristics of the onion.

This is grown underground

But has skin and eyes

It can be eaten mashed

Roasted or as fries. (Potato).

The next vegetable crop we are going to analyze
is potatoes, and it has a very good description of the
potato. The first example of the riddle tells about the
potatoes being submerged in the ground. Further
examples of riddles include potato skins and pottery.
Recent puzzles also suggest that potatoes can be
grated, cooked or roasted in a variety of ways. It
would not be a mistake to say that such descriptions
lead to the answer to the riddle.

Rabbits like to eat me

When | grow in a field

This orange vegetable

Tastes best when it is peeled. (Carrot).*

Our puzzle for further analysis is also decorated
with beautiful descriptions and mysteries. The earliest
examples of our finding are rabbits’ favorite
vegetables, and the rabbits are well-liked. In the
following passages it is mentioned that the field is
cultivated and its color is the same as that of oranges.
It is also said that it is necessary to peel its paw to eat
it. It is not wrong to say that the above definitions give
us the understanding that this is a carrot.

Discussion.

Now we would like to continue our ideas about
the fruits and vegetables in Uzbek literature. Before
the arsenal of the Uzbek people appeared, wild oak
trees came in the steppes and in the water. This tree is
very productive and does not require maintenance.
Therefore, this tree is associated with the fertility
cults. Each year, in the spring, a few handfuls of
spiked egg are sown along with the seed, hoping that
the crop will be productive. This tree has always been
a food for the people. That is why there are many
puzzles about Jeddah.

Strawberry blossoms,

Whole flour,

It has a pillar. (Jeddah).*

Almost all of the puzzles are red and white
metaphorical references. The whiteness of the jasmine
is sometimes represented by the word "flour."
Because of the color and essence, flour with the fruit
inside the jasmine we do not notice any difference
between them. There is also a hint in the inscription
that is found in the jade, which is expressed in terms
of the "pillar" and "stick™ metaphors.

18 http://riddles-for-kids.org/

140’zbek xalq topishmoglari. Cho’lpon nomidagi nashriyot-
matbaa ijodiy uyi. Toshkent,2014.-B.140.

15Abduraximov I. M. O’zbek topishmogqlari. . — Toshkent: 1991. —
B. 57.

To say that pomegranate is very important in the
life of the Uzbek people is not an exaggeration. The
pomegranate puzzles are very characteristic of the
Uzbek folklore. This fruit is the reason for the birth of
many mysterious metaphors by its structure and color.
The same can be said about written literature. Seven
examples of pomegranate puzzles among Uzbek
puzzles.

The red girls in forty cells.

No door, no door,

The room is full of guests. (Pomegranate).®

When looking at the puzzles created about
pomegranates, it is unique

The three features focus on the hidden metaphor
as a puzzle. These are meaningful forms: "cell"; color:
“red”; grains: "girls", "guests".

They find that the pomegranate form is
comparable to the cell, the grains inside the girls and
the guests.

In folklore, fire is also considered to be a part of
the fire, and there are many puzzles about the fire. For
example:

Small pan,

Full bag. (nut).

In another example:

This is a fat mountain,

In the middle

Butter. (nut).16

The above-mentioned puzzles about the fire are
illustrated with a myriad of mysteries and similarities.
The first find is the face of the fire, which is a shell. In
the second example of the puzzle, the mystery is a
little further away from the mystery, and because of
its external features, it is slightly easier to find, that is,
the essence of the nut.

The second find has two shells resembling
mountains. This will directly engage the mystery
reader. In the following passages, the essence of
walnuts is similar to that of butter.

There are many specimens of almond fruit in the
puzzles of folklore, and these puzzles have been
polished from mouth to mouth. We are going to give
some examples of almond-made puzzles.

Between the two mountains

One bush. (Almond).

Another option: Crushed stone,

In the soup (Almond).Y’

Of course, in our puzzles about almonds we have
mentioned above, it is a good idea to keep readers
from using the mystery. The first find is the peel of
almonds, as if they were described by fire. But in the
next chapter of the riddle, the almond is like a bush.

U is a mountain,

6Husainova Z. Topishmoglar. —Toshkent: G’afur G’ulom
nomidagi adabiyot va san’at nashriyoti.1988.-B.25.
7Husainova Z. Topishmoglar. —Toshkent: G’afur G’ulom
nomidagi adabiyot va san’at nashriyoti.1988.-B.25.
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This, in turn, takes a little longer to find the answer to
the riddle, and the mystery becomes more intense.

The second find, in the first fragment, resembles
crushed stone. This description of the almond leaves
the reader in awe, and helps to draw the answer to the
riddle of almond in the second verse.

Most of the puzzles about melons are melons
related to Twelve of the Uzbek versions of the puzzle
have been published in the sources. Many of these
variants are poetic, some of them prose. The variants
of the riddle provide different features of the melon.
The first example of the Uzbek version is in fairy tales.
In it, one of the fairy-tale characters sets a condition
and the condition is meticulously accomplished. In
fact, the melon is such that it is consumed by human,
egg, poultry, and lentils. This is a feature of the melon
metaphor is not emphasized. However, there are three
specifications to find out what it has.

Among the puzzles about cereal plants are
related to the buggythe samples are remarkable. The
culture of farming is emerging, and it is still true.

There is no doubt that there has been a dramatic
change in human life since the discovery. Because it
is impossible to imagine human life without bread.

The following puzzles can be proved:

Itis fat,

Everyone is looking for him. (Wheats).®

The following finds are completely puzzled:

Lean,

The color yellow

Face is red,

The skull. (Wheats).

Four puzzles are hidden in the four lines below.
The word "aryk" in the first miscarriage means a long
cut on the body of a bugle, a "yellow" stem, a "red"
grain, and a needle on the "cornflower".

In all variants of the puzzles, the main features
of the steamboat are clearly expressed in different
approaches.

Many women are downstairs,

T-shirts white, purple. (Apricot flower).1°

It would not be an exaggeration to say that the
puzzles we have listed below give us a very good

8Husainova Z. Topishmoglar. Toshkent G’afur G’ulom nomidagi
adabiyot va san’at nashriyoti. 1981.-B.213.

®Husainova Z. Topishmoglar. Toshkent G’afur G’ulom nomidagi
adabiyot va san’at nashriyoti. 1981.-B.213.

200’zbek xalq topishmoglari. Cho’lpon nomidagi nashriyot-matbaa
ijodiy uyi. Toshkent,2014.-B.149.

description of the puzzle. This is not a fruit, but rather
a flower. The flowers of the fruit are similar to those
of many women. In the second example of the puzzle,
we can say that the shades are white and look like a
blossom.

It is blue,

Her face is red. (Apples).?°

The puzzle we have mentioned above is also
about the fruit that is considered the most beautiful
and useful in the fruit. In the first verse, it is said that
it is dark and in the next, it is red. Through these lines
the features of the fruit are clearly demonstrated.

It is sweet and clean,

It tastes good and tastes great. (Peach).?*

Another option:

Leaf like almond,

Leftover shoot. (Peach).

We have listed two puzzles with peach fruit
above. The first riddle says that the first cornflower
was sweet and tasty.

In our second puzzle, the peach leaf resembles
the almond leaf. In the next passage, the description of
the movement of the branch creates its own harmony.

There is a low

There is a bride feather. (Quince).

Another option:

Mall has a wedding,

Tasty taste. (Quince).?

We have listed two puzzles that combine the
features of the quince above. The first riddle says that
the quince is low in stature, and in the next, it has a
yellowish color. The second riddle we have mentioned
is that the quince has a very rich and tasty taste.

Conclusion.

In conclusion, we would like to emphasize that
the English folklore created great masterpieces of
mystery about fruits and melons in the Uzbek folklore.
It is not an exaggeration to say that each nation used
its own methods of describing these puzzles, revealing
the characteristics of fruits and vegetables.

210’zbek xalq topishmoglari. Cho’lpon nomidagi nashriyot-matbaa
ijodiy uyi. Toshkent,2014.-B.157.

2Husainova Z. Topishmoglar. Toshkent G’afur G’ulom nomidagi
adabiyot va san’at nashriyoti. 1981.-B.215.
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Introduction values, sources of the formation of the spiritual culture

The purpose of the reforms in all spheres of of the person are indicated. The essence, structure and
social life of the country is to ensure human and its content of pedagogical activity reflected in
interests, security and prosperity and to bring up a pedagogical consciousness were studied by
harmoniously developed generation. It is well-known K.Abdurahmonov, MT Gromkova, PT Kasavin, M.
that education of young people, who are an important Saidov. Formation of professional skills and
part of social, political, economic, cultural and professional readiness for pedagogical activity were
spiritual revival of society, is important in promoting taught by D.N. Arzikulov, R.Sh. Akhlidinov, R. Z.
development and influencing processes in life. Asamova, S. F. Sherbak, B. H. Rahimov, B. R.

Juraeva, K. M. Yuldashev.

Literature review The pedagogical and psychological bases of

Problems of formation and development of professional thinking of teachers can be seen in the
students' spirituality have been substantiated by works of L. Golish, S.Shamsitdinov. Creative
scientists of our republic, in particular M.Ochilov, directions of the teacher's activity and problems of
R.lbragimov, O.Musurmonova, N.Ortikov, preparation of future teachers for creative work have
S.Nishonova. Especially noteworthy is the academic been developed in such researches as B. R. Adizov,
research of the teacher O.Musurmanova. The main K.B. Yuldashev, S. Nishonova. The authors of the
focus of the educator is to cultivate the spirituality of above studies have acknowledged that undergraduate
the students, nurturing young people through spiritual students of the Pedagogical University have a
values. At the same time, in-class and out-of-class profound knowledge of special subjects taught in the

work, methods and tools for the study of spiritual
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future, and that they are well acquainted with
pedagogical situations and teaching methods.

Discussion

The future of each society is determined by the
level of development of the education system, which
is an integral part and vital necessity. Reforming and
improving the system of continuous education of our
country, moving on the path of independent
development, to a qualitatively new level, the
introduction of advanced pedagogical and information
technologies, as well as enhancing the effectiveness of
education has reached the level of state policy.
Adoption of the Law of the Republic of Uzbekistan
“On Education” and “National Program for Personnel
Training” laid the foundation for modern training
through continuous education. The development of
innovative pedagogical technologies and their
introduction into the educational process, as well as
the rapid exchange and improvement of information
technologies, requires that each teacher develops his
or her professional training and pedagogical skills.
The most important condition for the development of
the country is the achievement of a modern system of
advanced training based on the development of
economy, science, culture, technology. The
educational institution provides the learning
environment with the learning process of the growing
individual. The professional competence of students
in medical institutions of higher education, primarily
focused on the formation and development of
teachers' knowledge needs, further enhances the
responsibility of the teacher. A communicative skill
tool for students studying at medical universities to
improve learning efficiency, personal focus and youth
self-knowledge, and a well-versed professional who
knows modern teaching technologies and interactive
methods in addition to strong knowledge in their field.
time. For this purpose it is necessary to improve
communication skills of students of all medical higher
education institutions, their level of training, their
skills in the use of pedagogical and information
technologies, interactive methods and application of
received knowledge in their activity.

Development of professional thinking of
students of medical higher education institutions
through the means of communicative skills should be
aimed at creating the conditions for education in the
process of upbringing, meeting the needs and abilities
of the person. Students who have been trained in
medical universities must have the ability to develop
professional thinking through communicative skill
with two facets that are covered by special and
pedagogical disciplines, and should always answer the
questions "Why do you need to teach?”, "How to
teach?". These responses should be interpreted in
accordance with the basic principles and principles of
pedagogical science, and should be based on
knowledge, taking into account the nature of

education. One of the most important problems in the
field of pedagogy today is the development of a
mechanism for managing the pedagogical process,
which should be designed and laid the basis for the
specialty and activity of the teacher. The development
of students' professional thinking in medical higher
education institutions, in addition to existing
knowledge through communicative skill, must have
the necessary knowledge of pedagogical and
psychological knowledge, technology and teaching
techniques, and communicative culture required in the
course of their activities. Therefore, the development
of professional communication skills of students
studying in medical institutions should focus on the
following factors:

- Formation of pedagogical skills that ensure
the development of professional thinking;

- to form new professional thinking aimed at
understanding  socio-economic,  political and
humanitarian knowledge;

- mastering the system of pedagogical and
professional knowledge as a methodological basis for
students’ activity;

- to master the technology of training as a
system of methods closer to professional activity;

- - Upbringing advanced cadres with modern
knowledge, who can directly study, analyze and draw
conclusions from the advanced educational
experience of developed countries.

The development of students' professional
thinking in medical higher education institutions
should be able to communicate with the human spirit,
and use modern technologies to improve their
professional knowledge, skills and abilities through
communicative skill. Generally, elements of several
technologies are used in teaching at once. After all,
pedagogical technology is a project that takes the
whole learning process, and it is a result-oriented
process that takes into account the human and
technical capabilities of the learning process.

In today's innovative processes, the solution to
the problems of the education system is necessary for
those who are able to assimilate the new information
and assess their own knowledge, make the necessary
decisions, develop independent and free-thinking,
professional thinking. That is why modern teaching
methods, ie interactive methods, innovative
technologies play an important role in the educational
process of educational institutions. The knowledge
and experience of pedagogical technology and their
application in education ensure that students acquire
knowledgeable and mature skills. The development of
students' professional thinking in medical higher
education institutions should be designed through
communicative skill so that each lesson can see and
visualize each lesson. Practical experience in the
modern system of education shows that the
development of students' professional thinking should
be carefully designed, of course, based on the interests
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of the participants of the educational process, as well
as the process that enables them to achieve positive
results. Only a fully developed, spiritually mature
person can create the future of the nation. “As we
mobilize our efforts to ensure that our people are not
inferior to anyone in the world, our children are
stronger, more educated, wiser and, of course, happy,
the issue of spiritual education is undoubtedly
important. If we lose our vigilance, persistence, and
responsibility in this matter, leaving this important
work to its own disregard, we may lose our spiritual
values and our historical memory, and ultimately, we
will not move away from the universal path of
progress. ” That is why it is more important now than
ever before to pay special attention to the spiritual
maturity of young people and the formation of mature
and spiritually mature personnel. Because of the
rapidly increasing flow of information, understanding
their essence and choosing what is important to them
depends on the high spiritual maturity of young
people. The First President of the Republic of
Uzbekistan A Karimov said: “Today, young people
receive a wide variety of information and information
not only in educational institutions but also through
radio, television, press and the Internet. In an ever-
expanding world of information space, it is not up to
the demands of our time, nor to our purpose, to
educate our children not only to read and not to read,
but to be surrounded by iron walls. After all, we have
set the goal of building an open and free democratic
society in our country and we will never go back. ”

The main task of educators today is to draw
young people into this era of strong, spiritually
mature, independent thinkers and creative individuals.
Training of such teachers is one of the main
requirements for universities. Ways to raise the level
of knowledge of the younger generation, educate them
in the knowledge, intellect and spirituality are found
in the works of our great ancestors, including Abu
Raykhan Beruni, Ibn Sina, Abu Nasr Farabi and other
great encyclopaedists.

The scientific concept of the article. If:

- emphasis on the development of professional
thinking and  professional  competence in
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Personnel

communicative skill among students of medical
universities;

- where students are taught self-concept,
analysis and evaluation, understanding and
understanding and evaluating others;

- improvement of professional motivation and
professional motivation for students of medical
universities through communicative skill;

- systematic organization of work on
development of professional thinking through
communicative skill among students of medical
universities.;

- study of individual personality traits in the
development of professional thinking through
communicative skill among students of medical
universities;

- learns the most appropriate methods of
communication culture for the development of
professional thinking through communicative skill
among students of medical universities;

- effective results can be achieved by relying
on our national and spiritual heritage for the
development of professional thinking through
communicative skill among students of medical
universities.

Scientific novelty of work:

1. Theoretical basis for the development of
professional training for students of medical
universities  through  the  development  of
communicative skill through communicative skill is
theoretical.

2. There is a scientific analysis of the process of
developing professional thinking through
communicative skill in medical students.

3. Students of medical HEIs are shown the
opportunity to develop professional thinking through
communicative skill.

4. The technology of developing professional
thinking through communicative skill in the students
of medical universities will be developed and the ways
to implement them.

5. Recommendations for the development of
professional thinking through communicative skill
will be developed for students of medical universities.

4. Akhmedova, M., & Baqgoyeva, M. (2019).
Analysis of “Spirituality” Category and its
Structure in the English Language. International
Journal of Innovative Technology and Exploring
Engineering (IJITEE) ISSN: 2278-3075,
Volume-8, Issue-9, p.3, July 2019.
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Introduction

In the mechanics of conjugate fields, an
important place is occupied by the study of a
continuous medium motion taking into account
electromagnetic effects. Studies in the mechanics of
coupled fields in deformable bodies have fundamental
and applied nature, which makes them especially
relevant.  These issues were studied in
[1,2,3,5,7,8,11,17,18,21,22,23, 24,25]. In modern
technology, structural materials are used that are
anisotropic in the undeformed state, and the
anisotropy of the properties of such materials arises as
a result of application of various technological
processes. The nature of the shell material anisotropy
is not determined entirely by its behavior as an elastic
body and the anisotropy of the material can manifest
itself in relation to its other physical properties, for
example magnetic and dielectric permeability and
electrical conductivity. Some of the most important
anisotropic materials have a crystalline structure. The

Doi: é&os¥ef https://dx.doi.org/10.15863/TAS.2019.11.79.115

most characteristic feature of crystals physical
properties is their anisotropy and symmetry. Due to
the periodicity, regularity, and symmetry of internal
structure, a number of properties are discovered in
crystals that are impossible to find in isotropic bodies.
The anisotropic physical properties of crystals are
extremely sensitive to external influences. Therefore,
selecting and combining these effects, we may create
the materials with unique, unusual properties that are
used in modern technology.

Problems interaction between electro-magnetic
field and deformed bodies are frequent in advanced
technology.

I. MATERIAL RELATIONS. BASIC
EQUATIONS. By an electromagnetic field we mean

a combination of four vectors: E - electric field
strength; [ - magnetic field strength; D - electric

induction; B - magnetic induction. These vectors are
assumed to be continuous ones together with their first
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derivatives, functions of coordinates and time at all
non-singular points. Discontinuities in field vectors or
their derivatives can occur on surfaces at a sharp
change in physical properties of the medium (density,
conductivity, and others). Sources of electromagnetic
field are electric charges, characterized by charge

density Pe , and the currents, which are given by the

current density vector J . In differential form, the
laws of electromagnetism are written as

- . 0B
divD=p, divB=0 TOtE=-7-
rotH = J + ob
ot . @
In material media, under external

electromagnetic field, polarization and magnetization
processes occur. The nature of the functional
relationships between the vectors Eand D, as well as
the vectors Hand B, should be determined only by
physical properties of the medium itself in the
immediate vicinity of this point [1,4,6,11,19,20,24]. If
an elastic body is in vacuum, then for vacuum the
determining relations should be fulfilled

Here €g,lpare the electric and magnetic
constants. In vacuum, equations (1) are satisfied under
the assumption that J =0 . In system SI, the
numerical values of €9 and Mo are equal to:

£, =8854-1072 ~ ~- 10°F/m ,,

Uo = 4m-1077 = 1,257 - 107 °H/m .

Here ¢, = 1/go10, ¢ is the speed of light in
vacuum.

For an isotropic medium [ is parallel to E

andnotto i — B.

Usually for isotropic elastic bodies,
relationship between these vectors is linear:

D=8E‘;B=HH, (3
where € =€p€, and U= Mg M, ; &, WU, -arethe
dimensionless coefficients of relative dielectric and

magnetic permeability of the medium. In anisotropic
media, the properties in different directions are

different, and D may depend not only onE. For
example, in piezoelectricity, the vector of electric
induction is a function of the vector of electric field

strength E and the tensor of mechanical deformation.

Media with magnetic properties are called
magnets. When introduced into an external magnetic
field, all bodies are magnetized to one degree or
another, that is, they create their own magnetic field,
which is superimposed on the external field. By their
magnetic properties, the magnets are divided into
three main groups: ferromagnets, diamagnets and
paramagnets.

the

The paramagnetism of metals is due to the
magnetic moments of conduction electrons and crystal
lattice ions. In alkali and alkaline earth metals, the
magnetic moments of ions are zero, and
paramagnetism is associated only with conduction
electrons. In diamagnetic and paramagnetic media, the

relationship between Ejand B is represented by

formula (3), with a high degree of accuracy 1 = g .
Strictly speaking, in stating the relation between D=
D(E) and B =B(H) it is necessary to use the
analysis of atomic structure of matter, since only
microscopic theory can make it possible to calculate
the average field inside the body, and the local values
of this field in the vicinity of individual atoms.
Microscopic theory makes it possible to answer the
question of how an atom will be deformed under the
influence of a local field, and the total effect of atomic
deformation is described using parameters ¢ and U
(their tensor or vector analogues). In order to make the
system of Maxwell equations (1) closed, it is
necessary to add to two equations (3) the third one -
the ratio between the density of electric current and
electric field. From experimental data it is known that
both for solids and for weakly ionized solutions

J=cE, O]
where ¢ is the specific electrical conductivity of the
medium. Equation (4) is usually called Ohm's Law in
differential form.

The proportionality coefficient between vectors
7and E’in equation (4) - specific conductivityo - is an
important characteristic of the medium. In isotropic
media in the absence of an external constant magnetic
field, o is the scalar quantity. Its value depends on
temperature: with increasing temperature, specific
conductivity decreases. Media can vary greatly in
terms of conductivity, so their behavior in
electromagnetic fields can also be completely
different.

In many anisotropic media, the parameter o is a
tensor of the second rank [4,11,20,24]:

011 012 013
Oij=| oy 03 033
031 O3z O33

In this case, the conduction current density and
electric field strength in the general case do not
coincide in direction. The greater the value of o, the
greater the conduction current density in the medium
at the same electric field strength.

At low temperatures, many materials become
ideal conductors in which ¢ — .

In this case, the current in the closed ring can
retain its value indefinitely. To change the current, an
electric field must be applied. Consider a body that
moves in an external magnetic field at velocity 1/ .

In accordance with Newton’s first Law, a
material point maintains a state of rest or uniform
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rectilinear motion until action from other bodies takes B E,
it out of this state. E. = y - T——> E.. =0
The reference frame, with respect to which a x ’ J1-V?/c* . 77 . ()
material point free from external influences is at rest VE
or moves uniformly and rectilinearly, is called the B, =- Y

inertial reference frame.
It is known that the Maxwell equations are
invariant under the Lorentz transforms. The formulas

of the Lorentz transforms for vectors E, B,]j and
H of electromagnetic field during the transition
from a stationary inertial reference system g to
another inertial reference system K’ moving relative
to K uniformly and rectilinearly, along, for example,
the positive direction of the OX axis with velocity
V , have the following form in SlI:

o VB,
E. . =E e .
e Y hev2ye?
, E,+VB,
J1-v2/c?
V
o By+c—2EZ
\%4
. B,- 5 E,
Z,:—
«/1—V2/c2 , (5)
|4
. Dy~ 7 H,
D. =D y = 2/ 2
X x, 1—V2/C2|
DZ+12Hy
D,=— ¢
° o i-v2ye?r Hy=H,
H,+VD, _ H,-VD,

J1-v?/c? J1-v?/c?
Here ¢ is the velocity of excitation propagation
in matter. The inverse transform from K’ to K is

obtained from given above replacement of all non-
shaded quantities by shaded ones and all shaded
quantities by non-shaded ones, and replacing
everywhere the values of {7 by _y/. As seen from the
Lorentz transforms for the electromagnetic field,
similar electromagnetic fields behave differently in
inertial reference frames moving relative to each
other.

In particular, if in the frame of reference K

there is only an electric field E= Eyl_f ,and B=0
, then in the frame of reference K’ both electric and
magnetic fields will be observed, the vectors £’ and
B’ of which are mutually perpendicular:

Be=0 B, =0 """ 2,3
On the contrary, if there is no electric field in the
frame of reference g, but only a magnetic field
B= Bsz ,then in K’ again magnetic and electric
fields will be observed, the vectors B’ and E' of
which are mutually perpendicular:
B

4

B',:O B,/ZO B'!:_—
X LY 7 /1_V2/CQ,

VB

E.=0 By=——7—=—= E.-0
o J1-v2/c2, 77 T
It follows from the Lorentz transforms that the
scalar products of vectors E' and B',and H and
D' are invariant with respect to the selection of

inertial frame of reference K': E'B'=EB and
H'D' = HD.
Equations are also invariant:

B2 _2B2 - B2 _ o212
D? _H_Q = D2 _H_2
and CQ B 02

Introduce a moving inertial reference frame in
which the body is stationary. Then, in the moving
reference frame, the Maxwell equations (1) with
respect to the shaded quantities are executed

divD'=pg, divB'=0,

., 0B -, =, 0D
rotE'=——— rotH' =J'+—
t, ot ()
and material relations
D'=¢E', B'=p H'| j=0F'. ®)

In equations (7), the strokes can be omitted
owing to the invariance of the Lorentz transforms, but
it must be borne in mind that the material relations (8)
in the moving coordinate system are transformed in
accordance with (5). Next, consider the medium
motion at low velocities V << ¢ . In this case, the
relations are executed

O .

E'=E+‘7XB, D —D+C—2V><H

B' =

oo

1 - =
H'=H-VxD, TaVxE
J'=J=p.V, pe=p..
If to substitute (9) in (8) and neglect the
quantities of V2/c? order, the relations are obtained
in the form

. (9)
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D=¢E+ (SH —€olo ) V x I:I, guadratic_ approximation is applicable to describe the
- _ R, eformation process.
B=pH—(en—gopg)VXE,  (10) Assume that the electromagnetic hypotheses are

jzc(E+\7xB)+pe\7
representing material relations between field vectors
in a moving coordinate system through field values in
a fixed system.

For many problems of magnetoelasticity, it can

be assumed that in the medium p, =0, e=¢q . If

the medium is a dia- or paramagnet, then L = Lg .

This suggests that for the considered materials
the relative magnetic and dielectric permittivity

coefficients K, and €, can be considered equal to

unity in a wide range of changes in magnetic
induction. In this case, relations (10) have the form

D=k B=pH, J=0(E+VxB) )
The material relationships of the

electrodynamics of anisotropic conductive media can
be written as

D =¢i;Ej. B, = uym;,

Ji =oiE, (1,j=123) (12)

Expressions (7) and (11) present a system of
equations of electromagnetism for a moving
homogeneous isotropic medium, and expressions (7)
and (12) present a system of equations of
electromagnetism for a moving anisotropic medium
[1,4,7,11,20,24]. These equations hold for points in
the vicinity of which physical properties of the
medium change continuously.

Il. PROBLEM FORMULATION.

Consider the nonlinear behavior of an
orthotropic current-carrying conical shell of variable
thickness h = 5-107*(1 — 0.5 i) m. It is believed

that the beryllium shell is influenced by mechanical
forceP, =5-10%sin w t N/mz, of an external

electric current Joor =5-105sinwt A/m2 ,and an

external magnetic field Bg, = 0.1TL.

The electromagnetic properties of the material
are characterized by tensors of electrical
conductivitys;;, magnetic permeabilityu;;, and
dielectric constante;;

An external electric current in an unperturbed
state is uniformly distributed over the shell, i.e. the
density of external current does not depend on the
coordinates.

In this case, combined load consisting of the
ponderomotive Lorentz force and mechanical force
acts on the shell.

Suppose that the geometric and mechanical
characteristics of the body are such that a version of
geometrically nonlinear theory of thin shells in the

fulfilled with respect to the electric field Eand
magnetic field H [1,3].

These assumptions are some electrodynamic
analogues of the hypothesis of undeformable normals
and, together with the latter, make the hypotheses of
magnetoelasticity of thin bodies.

Acceptance of these hypotheses allows reducing
the problem of a three-dimensional body deformation
to the problem of a coordinate surface deformation
chosen arbitrarily.

The complete system of nonlinear differential
equations of magnetoelasticity in the Cauchy form is
taken as in [8,10,11,13,15,16,17].

I1l. METHODOLOGY OF THE SOLUTION

The technique for solving the magnetoelasticity
problem of a truncated orthotropic spherical shell of
variable thickness in an axisymmetric statement is
based on the consistent use of the quasilinarization
method and the discrete orthogonalization method
[2,3,4,8,10,11,13,19].

To separate the variables by the time coordinate,
the implicit Newmark scheme of integration of the
magnetoelasticity equations is used [19].

The next step in solving the nonlinear boundary
value problem of magnetoelasticity is based on the
application of the quasilinearization method, with the
help of which the nonlinear boundary value problem
is reduced to solving a sequence of linear boundary
value problems at each time step.

Next, each of the linear boundary value problems
of the sequence on the corresponding time interval is
numerically solved using the stable method of discrete
orthogonalization.

IV. ANALYSIS OF THE RESULTS

An orthotropic shell behavior is studied
depending on the change in the external normal
component of magnetic inductionB;,. The problem
for an orthotropic cone made of beryllium of variable
thickness h = 5 - 107*(1 — 0.5s/sy) m is calculated
under normal component of magnetic inductionB;,,
which changes as follows (8 options):

Bzo =
(-0.3, —1.0, —2.0, —3.0,
Boundary conditions:

u=0 w=0 M;=0,
B; = Bygsinw t (hinged) at s=35s, =0,
W=0, 93=0,N5=0,

B; =0 (sliding) at s=sy=05m.
The parameters of the shell and the material are:
so=0,sy =0,5m,h=5-10"*(1 - 0.5s5/sy)
m, =1, +SCO0SY; r, = 0.5m,p = 2300 kg/m3,

®=314.165eC", B = By = 0.AT, ¢p =T /3, 1 =
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= i ti th isot f electrical istivit
1256 - 10~5H /m.Byy = 01T, vg = 0.03"° 0.09, C?T)Sldiz? |on., 77: anlioi%p;y of electrical resistivity

Joem = =5-10%sin  wt A/m?, of beryllium is %3/p, = 4.07. _
o, = 0.279 - 108(2 x m)~1,0, = 0.321 - Figure 1 shows the change in internal magnetic
108(2 x m)~1, induction of a shell depending on the change in
0, = 1.136 - 108(2 x m)~?, e =28.8 - external magnetic inductionatt =5-10"3sand s =

101N /m?, e, =33.53-10° N /m? P =5
103sin wt N/m?2.

The solution is found in the time interval T =
0 + 10~ 2sec for the integration time step is chosen to
be At =1-10"3sec. Maximum values obtained at
time stept = 5 - 10~ 3sec. Note that in the case under

0.45 m for all variations of B;,. As follows from the
figure, the internal magnetic induction of a shell
substantially depends on the external magnetic
induction. In the considered range of changes in
external magnetic induction, the internal magnetic
induction reaches its maximum value at B;, = —4.0.

B, Tl
-1,05E-03
Bé'o, TI -1,10E-03
-1,15E-03
|
Dy I S s [—
-1,30E-03 / \ A E——
-1,35E-03 \ /
-1,40E-03 L/
-1,45E-03
B;O,Tl

Fig. 1. Change in internal magnetic induction of a shell depending on the change in external magnetic
inductionat¢ = 5-1073s and s = 0.45 m for all variations of B;,.

It was revealed that with an increase in external
magnetic induction, the stresses on the outer surface
of a shell vary depending on the change in the
ponderomotive Lorentz force direction and the
interaction with mechanical load. In the considered
case, the stress on the outer surface of a shell reaches
its maximum value at B;, = —4.0. As the value of
external magnetic induction increases, the stress along
the inner surface of a shell increases too.

V. CONCLUSION
The coupled problem of magnetoelasticity for a
flexible anisotropic shell is discussed in the paper
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Introduction

Nowadays, integration of synergetics with other
philosophical teachings in the structural and
functional analysis of the system of international
political institutions, coordinating the negative
fluctuations of the globalization and aggravating
environmental situation and the bifurcation of
scientific relations is manifested as a more universal
theoretical and methodological basis for a
comprehensive systematic study of the functions of
the institutions of global ecological policy
management. “It is the complex systematic scientific
analysis of the main motives, driving mechanisms,
principles, the development of its theoretical
methodological foundations, the effectiveness of the
organization, management and control of global
ecological policy. After all, such an approach ensures
scientific activity in the area of environmental
protection, resource conservation and ecologically
sustainable safety”’[1].

The synergetic approach (as one of the
alternative philosophical methodological bases) in
factorial and functional analysis of the elements
constituting its structure, the effectiveness of historic,
logical, comprehensive, systematic study of the
globalization process of international ecological
political relations, has a significant scientific and
practical significance.

Doi: éros¥e! https://dx.doi.org/10.15863/TAS.2019.11.79.116

According to synergistic researches of the
structure of the global system for managing
international ecological political relations, the view as
a unit of “need - purpose - tool - result — benefit”
represents its integrative and universal nature. In this
global system, the environmental policy of individual
countries is its main subject, and the above system
demonstrates the relative independence and
individuality of each entity in managing international
ecological political relations. As each of the relatively
independent political activities of the Countries in any
area has a concrete method and means of achieving a
specific goal, the environmental policy also applies
ways and means that are adequate to meet human
needs in a decent natural environment. Particularly,
global aggravation of the ecological situation requires
the integration of each state's environmental policies
into political relations aimed at meeting the needs of
humanity, that is, to unify their common goals and
means.

The institutional system of global ecological
policy management is a common and integrated form
of universal human needs. That is, the institutional
system of managing geoecological relations
adequately to meet these needs is being improved in
both horizontal and vertical directions[2]. In the
process of development of the institutional system of
management of international ecological political
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relations in the horizontal and vertical directions: on
the one hand, there are new elements in the system and
their functional differentiation is enhanced. On the
other hand, the emergence of new areas of ecological
political  activity (for example, ecological
intervention, expansions), and the globalization of
international ecological political relations will rise to
a new level. That is, in the process of differentiation
and functionalization of activities of individual
countries: 1) the growing need of the humanity for
global ecological management institutions is an
objective necessity and is relevant to the present
historical period; 2) aggravation and escalation of
local, regional geoecological political situation creates
new structural elements of the institutional system of
management of international ecological relations; 3)
as the interactions of the elements of the system
“nature-society-man” become more complex, the
“sectors” of their management will be expanded; 4)
ecologicization of socio-economic relations, forms of
social consciousness, education system will become a
priority of state policy; 5) the national ecological
movement is becoming popular, its links with
international related organizations are strengthened,
functionally entering a new phase of development and
becoming more active[3]. Apart from these, the most
important difference between them in managing other
areas of communication — it corresponds to the needs
and interests of a person in a pure ecological
environment, regardless of social stratification,
ethnodemographic composition, economic status,
political ~ status, confessional affiliation, and
ideological position. That is, the institutional structure
and functions of the system for managing
environmental political relations are based on
universal universal democratic and humanistic
principles.

The synergistic functional analysis of the
structure of the international ecological political
management system is based on futurological
scientific hypotheses about the dynamics of its
dynamic development, namely the prospects for the
identification of chaos and order relations. Because
the global ecological policy system is not a static
phenomenon, but its structural elements and functions
are dynamically changing, modernizing, and changing
from chaos to order[4]. If we look at ecological policy
in the context of the phenomenon of culture, we can
see in the literature about the stages of its development
that formative, civilized and complex systematic
approaches have been formed. But the common
disadvantage of all of these approaches is their
inability to show the normalization and
interconnectedness of a deterministic relation to
certain factors or their components.

Formal environmental policy and its
international relations coincide with the establishment
of national countries and determination period of their
geographical boundaries. This is primarily due to the

protection of pastures, forests and other natural
resources from the ownerless use of other countries in
the context of utilitarian, pure economic interests of a
particular state.

The institutional system of global ecological
policy specifies the goals of national and regional
governments in this area and the ways and means of
their implementation. That is why, different
approaches to global environmental policy
management, their national and regional institutional
structure determine both the outcome and the practical
significance of scientific research[5].

Each of the subjects of international ecological
political relations (at national and regional levels) has
a specific function in the process of integration into
global politics. The importance and effectiveness of
this function is determined first by national, regional
and then global ecological feasibility. Therefore,
countries with relatively independent structural
elements of the global ecological policy system are the
relatively independent structural elements of
international ecological political relations: on the one
hand, constitutive - substantional, and on the other
hand, realizable — functional, their integration will
contribute to global ecological sustainability.

The effectiveness of the international ecological
policy management system depends on its subject’s
performance of the following tasks: 1) collection,
generalization and systematization of objective
information on local, regional, global ecological
situation; 2) elaboration of specific projects, plans and
plans for addressing ecological issues at all levels (the
features of the geoecological space are taken into
account here); 3) selection of regional methods and
constructive means for the implementation of
ecological activities; 4) democratization of ecological
political activity and ensuring its popularity and
continuity; 5) coordinating the activities of
governmental and non-governmental organizations
responsible for the organization, management and
control of ecological activities.

The institutional system of global ecological
policy management is complex in many developed
countries, combining national, social, economic and
political relations with the common human needs and
interests of nature. Because, integrated function of the
institutional system of international ecological policy
management ensures sustainable development of
social and political relations in society.

Generally speaking, firstly, the synergetic
teachings of environmentalism theory about the
system of factors that determine the globalization of
international ecological political relations correspond
to the level of objective development of the geo-
ecological landscape of the world and its priority is the
legal status; secondly, the development of an
institutional system of global ecological management
of global political relations on the bases of modern
environmentalism theories is a historical necessity
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that reflects the combination of humanity’s needs and
interests; thirdly, the dynamic development of the
institutional system of global ecological policy
requires integration of the processes of fluctuation and
bifurcation in the integration and functional
differentiation of ecological activities of its subjects;
fourthly, the effectiveness of each entity in managing
the processes of integration and globalization of
international ecological political relations depends on
the  scientific-theoretical and  methodological
foundations of factual and functional analysis of its
constituent elements; fifthly, the improvement of the
institutional system for managing global ecological
political relations in both horizontal and vertical
directions depends on the effectiveness of other
methods, means of management.

In the system of international ecological political
relations, the relatively independent national
ecological policies of the countries and their
institutional systems are not only the subject, but also
the object of global ecological policy. Especially now,
on the one hand, as a result of the democratization of
international political relations, there is an increasing
role of countries in the management of international
political processes, regardless of their geographical
location, level of economic development, political
status, confessional composition and other indicators.
On the other hand, each state’s national ecological
policy and its management system are becoming a
direct target of integrated global ecological policy.
Because the main function of global ecological policy
management is to coordinate the ecological activities
and international relations of the national countries. In
the conditions of globalization of ecological
problems, the independence and freedom of any state
is conditional and relative, irrespective of its social,
economic and political development. However,
positive results of environmental policy in various
countries also form the object of the concept of
“ecologic society”, “ecologic region”, “ecological
country”. For example, in several developed European
countries, ecological indicators have become an
important criterion (standard) for socio-economic
development of society[6].

At present, aggravation and globalization of
ecological problems is on the agenda of modeling the
international ecological policy management system
and its model should be based on the following
principles. That is: 1) in order to clarify the general
structure of the model, the freedom and independence
of international ecological policy entities in local,
national, regional ecological space should be limited
to the laws of biosphere equilibrium, and human need
for man-made and natural change of nature and its
compliance with global interests; 2) the objective
conditions and effectiveness of subjective factors in
the management of international ecological policy
correspond to the level of development of the
intellectual potential of the society, that is, the index

of the potential and moral-cultural indexes of the
individual ecological logistical, technological,
financial, and financial capabilities of each entity, that
is, above all, the basis of the model; 3) The quality of
the organizational foundations of global ecological
policy management (refers to the “technological”
process and results of management) inevitably
depends on the logistics and intellectual support of its
institutional system, so that the model should have a
unit of quality and quantity; 4) possibilities of
creation, collection, systematization, analysis,
generalization and transformation of ecological
information bank, in the conditions of the priority of
public information, which are essential for the
viability of any socio-political model, in particular,
global environmental policy model should be taken
into account; 5) the model of global ecological policy
management should be considered as an opportunity
to ensure the universality and viability of local,
national, regional models of synthesis according to the
dialectic principles, without mechanistic
systematization or simple adaptation to the situation;
6) the model of management of international
ecological political relations in the global geo-
ecological space is important for ensuring the
harmonization of processes for the organization,
management and control of ecological activities of
each country and the identification of strategic

objectives.
Although in the modern world there are
alternative models of global environmental

management, not one of them can claim to be
universal. Despite the fact that the existence of such a
model is theoretically justified, in practice, the
approach of each country (even on its territory), social
group, society, layer, class to state environmental
policy (including international relations) based on its
interests makes it difficult to find solutions to the
problem. Nonetheless, it is worth noting the
importance of attempts to create a universal model
based on generalization and harmonization of
alternative models of managing international political
relations. If we look at global governance of
international environmental political relations in the
context of human interests, the model of the objective
conditions, the system of subjective factors, and the
evaluation criteria will be more specific. That is, the
structural and functional integral nature of the model
should be integrated into the management system
(whether directly or indirectly) of international
environmental political relations, covering all types of
social, economic and political activities and
opportunities for their ecology, and this is a difficult
task.

The model of the institutional system of global
geoecological policy is formed in the process of
development of internal and external ecological
political relations of states. In particular, their change
and assimilation of nature under the laws of biosphere
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equilibrium does not occur outside of international
political relations. In other words, in the global
geoecological space, the environmental needs of
national nations, their capacity and means for their
satisfaction are specified. As a result, national models
and alternative  concepts of international
environmental political relations emerge. The
international experience of the national modeling, that
is, the experience of the socialization process, shows
that they are lagging behind modern requirements. In
particular, the inertia and passivity of some states in
international environmental political relations are on
the agenda of their socialization: strengthening both
horizontally and vertically. After all, its level is
determined by the participation of states in
international environmental political relations.

The emerging model of global environmental
policy is "editing" the spheres, types and activities of
interstate  social, economic, political, spiritual
relations. This is especially true now: on the one hand,
globalization and aggravation of environmental social
problems exacerbates the tendency of their
ecologicalization. On the other hand, the integration
of the model of international environmental policy
management into a systematic historical need for
functional integration within the needs and interests of
the natural environment provides historical context. In
this context, the global model of environmental policy
management is relatively stable and universal: it also
demonstrates the importance of environmentalizing
international social, economic, political, spiritual and
moral activities. Because the essence of global
environmental policy management is the construction
of other social relationships on an ecological basis. At
the same time, national environmental policies are not
limited to the adaptation or integration of global
geoecological policies, but rather the practical
transformation of the environment in accordance with
the laws of the biosphere balance in a particular micro-
region. Consequently, the purpose of national
environmental policy management is to meet global
needs and to protect the environment, which is its
common goal. In other words, each direction of the
process of naturalization, change, assimilation and
protection of natural resources requires special
political means and methods.

At any level of the institutional system of
managing political relations (horizontal and vertical),
is a specific form of humanity, although it is
individual, with the combination of "nature-society-
human" relations in a particular geo-ecological space.
However, as a result of the individuality of this policy,
the environmental pressure of the local, national
nature, which has increased the pressure of man's
anthropogenic impact on the environment, has now
become a global catastrophe. Because in some
historical periods, the global geo-geological landscape
is formed as a result of some countries' national
environmental needs based on utilitarianist-pragmatic

or mercantile interests. However, the demand for
global sustainable environmental development and its
historical development tend to change the criteria and
principles of environmental policy management
within the international social relations management
system. In particular, the activeness and moral
responsibility of national states play a key role in the
management of global environmental policy. After all,
the level of perfection of the international
environmental policy management system and its
results depend on the active participation of national
states in the management of global environmental
policy.

The achievement of national independence by
Uzbekistan and the choice of building a democratic
legal state and civil society based on a market
economy have led to the liberalization of international
environmental political relations and the formation of
a new institutional system. That is, as an equal subject
of global environmental policy, it has become a
priority policy of combining universal and national
interests. Today, the need for global environmental
sustainability is on the agenda of integrating socio-
political, moral and ethical approaches to resolving
conflicts of various interests. The policy of global
environmental management of international relations
excludes ethnocentric tendencies of states.

To rationalize the policy of Uzbekistan to
strengthen the role of the state of Uzbekistan in the
world  community, especially in  managing
international environmental political relations, it is
necessary to develop a conceptual strategy of
domestic and foreign environmental protection
policies. In the end, "... in a world where globalization
and competition are growing, we must objectively and
critically evaluate our role in the radical changes
taking place in the world in order to keep up with the
ever-growing demands of life"[7]. This is due to the
fact that the state institute is the main mechanism for
the creation and transformation of environmental
values. Secondly, we need to identify and evaluate
objective conditions and subjective factors (in
particular, the material, technical and intellectual basis
and the socio-psychological environment for the
integration of nation-states into global (transnational)
socio-economic systems). As the President of
Uzbekistan Sh. Mirziyoyev stated: “Our task is to
rigorously introduce our own model of development
and renewal based on accumulated experience and the
best international experience. In this regard, we must
work hard to achieve medium and long term
goals”[8.]. Ultimately, this assessment provides the
basis for identifying new areas of conservation and
their scope. Thirdly, it is advisable to clarify the
principles and mechanisms of emerging global
environmental policy paradigms in the policy of
managing international environmental relations in
each state. As noted in the report of the President of
the Republic of Uzbekistan Shavkat Mirziyoyev at the
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72nd session of the UN General Assembly: “Speaking
about the problems of security and stability in Central
Asia, we cannot ignore the issue of rational use of the
region’s shared water resources. We fully support the
position of the UN Secretary General, according to
which "water, peace and security are inextricably
linked." 1 am convinced that there is no rational way
to solve the water problem, except to take into account
the interests of the countries and peoples of the
region[9, 10].

During the years of independence Uzbekistan
has integrated into the regional and global system of
management of international ecological political
relations with the main task, including its
modernization, liberalization of ecological policy, and
its legal and regulatory bases. Creation of real
opportunities and assignment of specific tasks for
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MATHEMATICAL MODEL «LOWER CLASSES DO NOT WANT,
UPPER CIRCLES CANNOT»

Abstract: 4 new problem is solved in the article: for a given diagonal matrix Agpy=diag(, ...,Ap), 21> ...>1>0,
Jit...+Ap =p, it is required to find the values of the elements of 2 model submatrices Zmg, Zmp Of the matrix
Zin=[Zmq/Zmp,], consisting of m values of n z-variables, m = q + p, ¢>p ,. The set of z-variables is divided into 2
groups: the z-variables zy,...,2s, are combined in the 1st group, z7,...,z12 - in the 2nd. The resulting 2 model
submatrices Zmg, Zmp must be calculated after separate orthonormal transformations - model matrices Agp, and Byp,,
2 matrices Ump, Vmp Vvalues of bi-orthogonal redundancy-canonical variables (u- and v-
variables): (1/m)UTU=Ipp,(1/m)VV=Ipp,(1/M)UTV=App=diag (A1, ...,An), \1>...>1p>0. The model matrices Aqp and By,
must have the algebraic properties of orthonormal matrices: AAT =I 4, BB™=I pp ,ATA =I pp,B"B=Iyp. The model
submatrix Zmq must be computed using the transformation using the Aq, matrix, and the model submatrix Zm,, must be
calculated using the Bp, matrix. Orthonormal matrices Agp, Bpp from PM AIKP [2-3] provide bi-orthogonality of
the matrices Ump, Vimp: (UUm)UTV=App=diag(’1,...,As). The model matrices of the Inverse Problem to be solved are
calculated by modeling the historical principle “lower classes do not want, upper circles cannot”. As a result of
mathematical modeling of the subject area, 2 factors (crisis generators) with negative dynamics of their curves are
identified (Figures 2 and 3): for the lower classes - “the number of peasants who rented or bought land” (“weight”
is b41 = 0.3580), and for upper circles - “degree distribution (implementation) of the idea of liberalism (“ weight
”is a41 = -0.50000).
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MATEMATHYECKASA MOJEJIb «<HU3BbI-HE XOTSAT, BEPXU-HE MOI'YT»

Annomauyus: B cmamve pewiena Hosas 3adaua: 0nsi 3a0annou ouazonanviou mampuysl App=diag(4s, ...,4p),
A1>...>2p>0, A1+...+p =p, mpebyemcs Halimu 3Hauerus 31eMeHMOo8 2-X MOOETbHbIX NOOMAMPUY Zmg, Zmp Mampuyvl
Zon=[Znq/Zmp,], cocmosuyux uz m  snwauenwii N Z-nepemennvix, M=Q+P,q>P,. MHodcecmeo I-nepementbix
pazoenennvl Ha 2 epynnel: 6 1-yio epynny obvedunenvl Z-nepemeHHuie 1, ...,2s, 60 2-yio - I3, ...,212. Ilonyyennvie 2
MoOenvhvle noomampuybl Zmq, Zmp OOMJICHbL OblMb  BLIYUCTIEHbL NOCAE OMOEIbHBIX OPMOHOPMUPOBAHHBIX
npeobpazoanuii — mooenvHvix mampuy Agp u Bpp, 2-x mampuy Ump,Vmp 3HAUeHUIl 6U-0pmOocOHATbHBIX U3OBIMOYHO-
KaHoHuyeckux nepemennwix (U- u V- nepemennvix): (1/m)U TU=lpy, (1/mVV=Iyp, (U/m)UV=4Ap=diag(ls, ...,4p),
A>...>Ap>0. Moodenvnvle mampuyst Aqp u Bpp 0ondichbr umems aneebpauyeckue c6oucmea opmoHOPMUPOSAHHBIX
mampuy:AA™=14q,BB"™=lpp,ATA=I p,B'B=lpp. MoOenvnas noomampuya  Zmq OOMNCHA — OblMb  GbIYUCIEHA
npeobpaszosanuem ¢ npumerenuem mampuysvl Agp, a MoOenvbHAaAsE noomampuya Zmp— ¢ npumerenuem mampuysi Bpp.
Opmonopmuposanusie mampuyst Agp, Bpp u3 IIM AUKII [2-3] obecneuusarom 6uopmozoranviocme mampuy Upmp,
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Vmp: (1/m)UTV:App:d|ag(/ll, ...,/1p).

Mooenvnvie mampuyvt pewaemonu Obpamuot 3a0auu  GbIYUCIEHbI NPU
MOOENUPOBAHUY  UCTOPULECKO20 NPUHYUNG «BepXU — He MO2Ym, HU3bl — He XOWsmy.

B pezynomame

Mamemamuyecko2o MOOeaupo8anus. npeomMemuol obracmu 6vioenenvl 2 axmopa (cenepamopuvl Kpusuca) c
He2amueHbIMU OUHAMUKAMU UX Kpueblx (Pucynxu 2 u3): Hu3bl-«4UCIO KDeCmbsiH, 6356UUX 8 APEHOY ULU KYNUBUIUX
yuacmku 3emau » («eecy pasen ba=0,3580 ), eepxu - «cmenens pachpocmpanenus (6neopenus) uoeu mbepanuzma

(z12)» («secy pasen an=-0,50000).

Knrwuesble cnosa: uzo6u61mouno-KaHOHUYECKUX nepemenHbvle, Kpenocmmhoe npaeo.

BBenenue

«B.M.Jlenun BHepBBIE OCBETWJI IPUHIUI
«BEpXHM HE MOTYT, HU3bI HE XOTAT» B CBOCH paboTe
«MaeBKka peBOIIOIMOHHOTO TpoJIeTapraTa, KoTopas
Boiia B 1913 roay. Tam comepkanack Mbicib: s
PEBOJIONHMK HEIOCTATOYHO TOTO, YTOOBI HU3BI HE
XOTENH KUTh, Kak npexzae. s Hee TpeOyeTcs ere,
YTOOBI BEPXH HE MOTJIHM XO3SHHHYATh M YIPABIATE,
kak npexae. B padote «Kpax II MHTepHannonanay,
BeimeAmerr B 1915 romy,Takke  BCTpedaeTcs
yIOMHHAaHHWE TpUHIM Ta. B pabore 1920 roma
yIOMHHaHUE clenyroiee: JIump Toraa, Koraa HU3bl
HE XOTIT CTaporo M KOIjJia BEepXW HEe MOTYT IO-
CTapoOMy, JIMIIIh TOTa PEBOJIIO U] MOXKET MOOCHTH.

B.M.JlenuH ycioBHO Ha3BaJl BepXaMU TOCIOJ
CTByIOIIMI Kiacc (B Ooyiee y3KOM TMOHUMAaHHUH -
MPaBUTENHCTBO), & HU3aMU - YTHETEHHBIE KJIACCHI
(obmecTBO, HaceneHue, mpocToil Hapox)! Bepxu He
MOTYyT, HHM3Bl HE XOTAT. «®dpaza  MOXKET
HCIOJIb30BAThCS JUISL 0003HauCHASA HEKOH
HECTaOWIBHOCTH B TOCYy MJapcTBe M OOIIECTBE,
YKa3bIBaeT Ha HEOOXOIUMOCTh IEePEeMEH, N3MEHEHHUS
0oOIIECTBEHHON JKM3HU. B HPOHUYECKOM CMBICIIE
MOKET MPUMEHSITHCS TAKXKe, KOTJIa XOTAT yKa3aTb Ha

OOBEKTHBHYI0 ~ HEBO3MOXHOCTb  HMHHUIIMHUPOBAThH
Kakue-1100 peopMBbI B CTpaHe.
CoBpeMeHHBII  poccuiickuit  ¢uiocod u

nyomuiuct Cepreit  Kapa-Mypsa B cenrsope 2008
roja Jajl MHTEPBBIO, oO3ariaBicHHoe «Bepxu He
XOTAT, HU3bl HE MOTYT», B HAa3BaHHU KOTOPOTO
NEpEeUHAYeH U3BECTHBIM MPUHIUI IPUMEHHUTENBHO K
coBpeMeHHOI o6cTaHoBKe B Poccun?.

PazpaboTaeM MaTeMaTHYECKYIO MOJENb «HU3bI-
HE XOTAT, BEpXH-HE MOryT». Bepxu B Hamem
MOHUMAaHUM - TIOMENIUKH, a HHU3Bl - YIHETCHHBIC
KPETIOCTHBIE KPECThSHE.

CymecTByIOT pa3Hble 00OCHOBaHMS MPUHIUIA
«HH3BI-HE XOTST,BEPXU-HE MOTYT», «CTYIEHTHI — HE
XOTAT, TPENOAaBaTeNN-HE MOTYT», «IKOJOTH-HE
XOTST, IPOMBIIIIEHHOCTh — HE MOXeT». PaccmoTpum
CHUCTEMY «HHU3BI-HE XOTSIT, BepxH-He MoryT». Kak
OJIHy M3 BCECTOPOHHE HM3Y4YEHHBIX mpodiieM 19-To
Beka. Husbl — KpemnocTHeIE KPeCTbsHE, UX JKU3HU B
napckoit Poccu cBom moxasatenu, Bepxu —
MOMEIIMKH, UX MOJ0KEHUE XapaKTepUu3yeTcs APYyriuM
MHOXECTBOM HU3MEPSIMBIX TpKazarese. VHAuBHUIbI

1
2

www.cyclowiki.org/wiki/

www.politjournal.ru/index.php?action=Articles&
dirid=156&tek =8238&issue=221

U3  HHU30B CHUJIBHO 3aBHCAT OT CBOMX XO3€B -
WHIUBUIOB M3 BepXOB. PaccMOTpMM MHOTOMEpPHBIE
UH(POPMAIMOHHBIC IOTOKHU, XapaKTCPU3YIOIIUC HU3BI
U BepxH. M3BeCTHO: IKOHOMHUYECKOE MOJIOKEHHE U
MOPaJIbHO-TICUXOJOTHUECKOe CaMOYYBCTBUE HH30B
YXyAIIaJoCh, YTO TPHUBEIO CO3HAHHE KPENOCTHHIX
Yyepe3 MHOTO JIET K COCTOSTHHIO «HE XO0UY TaK JKHTbHY.
Braromoryune He CHIIBHO YITyqIIanoCh H BOCIPUSATHE
CBOETO «HCHOPMAIIEHOTO)» TOJIOKEHUS B OOIECTBE Y
HHAWBHUJOB W3 BEPXOB JOCTHTIIO KPHUTHYECKOTO
COCTOSHUSI «HE MOTy». UYHciao aHTH-COOBITHIA
yBenuuuBajgoch U B 1861 romy maps uzgan ykas,
OTMEHSIOIIUN KPEMOCTHOE MPaBO ISl TOMEIIUKOB U
KPEIOCTHBIX KPECThSIH.

OnnuM u3 Hanbosee U3yYeHHBIX UCTOPHUUECKHUX
neprosioB sABisgercsa nepuox (1814r.-1861r.) anunoi
50 net. CyiecTByeT MHEHHUE, YTO HAYaJIO Pa3BUTHUSA
MPUHIMIIA OBLIO 3aJI0KEHO B 1814 romy pyccKuMH
odumepaMn, BpeMEHHO OKKymupoBapmue Ilapmxk.
[IpemoxpaHUTh COOCTBEHHBIX COJIAT OT 3apaKCHHS
PEBOJIONMOHHEIX ~ AYXOM  CBOOOZBI, KOTOPBIH,
HECOMHEHHO, ObLI CBOWCTBEHCH KUTEIISIM
(GpaHIly3CKOH CTOJNMIBI W YPE3BBIYAMHO OIACCH»
odurepam He yaanock. «HaBepHska npeObIBAaHHE BO
®paHIMKM HE MPOIUIO HE3aMETHO [JIsl COJJiaT |
oduiepoB kopmyca BopoHIIOBa, HO TOBOPUTH, YTO
UMEHHO OTO CTall0 MPUYMHON NPOHUKHOBEHHS
JUOEpaTbHBIX HACTPOCHHI B O(HIEPCKYIO Cpemy,
Bpsix U Oyzaer TouHBIM. CKopee BCero, cKas3alich
HATIOJICOHOBCKHE BOIHEI B II€JIOM, OJIM3KHIH KOHTAKT C
(bpaHiry3amMn, yke TIyOOKO IPOHWKHYBIIHE HICH
[Ipoceemenwst, a Takke MOBBICUBIIASCS CAMOOIICHKA
KaXXI0TO oduIlepa, BHECIIETO CBOI BKIIAJ B TOOEIY B
BEJIMKOH BOIfHe. Pa3Be He CTHITHO OBLIO MHPHUTHCS C
TUPAHUYECKUM TIpaBlieHUEM y ce0s JoMa Mocje TOTo,
KaKk OHM UW30aBWIM OT THPAHUU UYKE3EMHYIO
nepxkaBy »°.

PaccmarpuBaeMble HaMH TOJbI OBIIIM Pa3OUTHI
Ha 21 mpomexyTKOB BpeMeHHU. B TeueHne kaxxaoro u3
MPOMEXKXYTKOB ~ BPEMEHH  TUHAMHKH  3HAYCHUH
paccMaTpUBaeMBIX HI)KE MOKa3aTened W3MEHSITUCH
MPUOJIMKEHHO JIMHEHHO, 0€3 CKaYKkoB BHYTPH
kaxgoro u3 21 uHTepBanoB. JJIMHBI WHTEPBAJIOB
BpEMCHHU pasHble, OfHU - 3 Mmecsana (1 xBapran),
JIpyrue - HECKOJbKO MecsleB. BHyTpu uHTepBaia
BpeMeHU |7 moka3aTteneld UMEIOT JTWHEHHbIE TPEH/IbI:

3 www.gazeta.ru/science/2014/05/11_a_6019205 .shtml
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OIHM  aNmpOKCUMHUPYIOTCS  XOpOIIO,  JPYTHE 1.5 uype3mepHOe yBenuueHHe  pabOTHI Ha
YMEpEHHO. GapuiuHe;
Hwmwxke OyayT BbImENeHBI 3 cHokasatens 1.6 TIpomeHT ABOPOBBIX KPECThSH (TIOIHOCTHIO
CHOCOOTBOBAaBIIMX  CBOMMH  «yXY/IIIAIOLIAMID JIMIICHHABIX TTaTHA);

JTUHAMUKaMH{ 3HaYeHU 32 21 HHTEpBAIOB BPEMEHH B
1814 -1861 romax, K CHTyallud Korzma Iapb
Anexcanap II, Kkak yTBepXKHAalOT HCTOPHKH,
BBIHY)KJICH OBLIT H3/aTh IOPUIUYCCKUI JTOKYMEHT,
OTMEHSIOIIUI KPernocTHoe paBo B Poccum.

B pesynapraTte Hamero - MaTeMaTHYECKOTO
MOJICIIUPOBAHMUS  BBICTICHBI 3 ¢aktopa ¢
HanOOJBIIUMU «BecaMm». IX UMEHa-CMBICITBI:

- TPOICHT JBOPOBBIX KPECThSH, IOJHOCTHIO
JIUIICHHBIX MANTHA (3KOHOMUYECKHUH IMOKa3aTeh);

- YHCIIO KPECThbSH, B3SBIIUX B apeHAY WIH
KyNUBIIMX  yYacCTKH  3eMJH  (IKOHOMHYCCKHH
MOKa3aTeJb);

- CTETICHb PACIPOCTPaHEHUs (BHEIPCHHUS) UACH
mbepanm3Ma (TTOTUTHYSCKIH MTOKa3aTesib).

B cocraBe MOMETBHO BBIACICHHBIX (HaKTOPOB
YXYOIICHUS COCTOSHUN KpPENOCTHBIX KPECTbSIH U
KapAWHAJIbHOT'O UBMCHCHUA CO3HAHUA IMTOMCIUINKOB (K

1861r.) B Hameld Moxenu UUQPOBU3AIMK HUX
nokasaTejell BbIIeNeHBl W Jpyrue (akTopel C
3aMETHBIMH ~ «BecamMm». MX WMeHa —CMBICIIBI

MIPUBEICHBI HU)KE, COOTBETCTBYIOT IMEHAM-CMBICTIaM
Z-TIepeMEeHHbIX Z1,72,Z3,Z5,27,Z8,Z10,Z11. IloKazaTens 6.
«K03(pPUIMEHT OCTHOCTH M HU3KOW MOKYMaTeIbHOM
CIIOCOOHOCTH KPETIOCTHBIX) (3xKOHOMHYECKHI
MOKa3aTeib), MePBOHAYAIGHO BKIFOUCHHBIA B HAIIY
MOJIETIb  OKazajicsi B  pe3ylbTaTe  HAIIETro
MOJIETTUPOBAHUS ¢ MEHbIITUM «Becom» -0.1624 cpenun
12 BbIIEeneHHBIX (DaKTOPOB YXYALICHHS COCTOSIHUIA
KPEMOCTHBIX KPECThSIH M MTOMEIIUKOB.

HcxoaHble JaHHBIE

Ilepeuens 17 cymiecTBEHHBIX TOKa3aTelel ObLT
BBISIBIIEH W3 KPUTHYECKOTO aHAIN3a COBETCKHX,
3apyOexXHBIX HAYYHBIX (MCTOpUYECKHX,
MOJUTHYECKNX, HKOHOMHYECKHX) HCCIEI0BaHNH,
MOCBALICHHBIX Hepuoy CyIIECTBOBaHHUS
KpenoctHoro mpasa B Poccunl. N3yuenne
MPOBOIWIOCH W MPEPHIBATOCH HECKONBKO pas.
[TonHbIX naHHBIX W TpeOyero Habopa MoOKa3aTenei
(McTopuuecKknx, MOJUTHYECKUX, 3KOHOMUYECKHX,
MOpPAIBHBIX, WHAWBUIYAIBHBIX MTOMEIINYBHX,
KPEMOCTHBIX KPEeCThsiH) He HaijeHo. B urore Hamu
copMmupoBaHEl 2 MHOXecTBa m3 11 mokazareneit
peakiuii, MOBEJEHUS KPEMOCTHBIX KpECTbiH, 6
nokasareiaed  MOJUTHYECKHX,  IKOHOMUYECKHX,
MOpAJIBHBIX MOKa3aTenel IOMEIIUKOB.

11 umeH —cMmbICIOB TNOKa3aTened u3 1-ro
MHOX€ECTBA T0Ka3aTeneil:

1.1 TIpou3BoAUTEIHLHOCTD TPYAA;

12  He3anHTEpecOBaHHOCTh  KPEMNOCTHOTO
paboTHHKA B pe3yNbTaTax MPOW3BOJICTBA;

1.3 ypoBeHb 61aromorydnst KpecThsH;

1.4 Ywucnmo KpecThsiH, B3SBIIUX B apeHAy WIN
KyIHBIINX YYaCTKH 3E€MIIH;

1.7 moms oT cymMMBI 3apabOTKa KPETOCTHOTO
KpPECTbIHNHA-OTXOJHHKA, KOTOPOil OH 00s3aH ObLI
OTJaBaTh OMEIIHNKY;

1.8 Ko3ddunument OegHoct U
MOKYIATEIbHONH CHOCOOHOCTH KPEIOCTHBIX;

1.9 yncno mokyueHui HeJTOBONBHBIX KPECThsH
Ha )KU3Hb TOMEIIHNKOB;

1.10 Yucno KpecTbSHCKUX BOJIHEHUI,;

1.11 Yucno KpecTbsH, NEPEMECTUBIIHUXCS B
ropoja.

IllecTs MMEH —CMBICIIOB IOKa3aTened U3 2-ro
MHOJKECTBa!

2.1 Ywmcno KpermoCTHBIX, HEOOXOMUMBIX IS
WCTIOJNB30BaHUSI B KadecTBE CBOOOTHOH U
KBaTU(UIUPOBAHHON paboyeli CHIIBL;

2.2 momenuybs 3aJ0KEHHOCTh TOCYIapCTBY;

2.3 ypoBeHb 0JIarOIOTyYHAIIOMEIIUKOB;

2.4. YpoBeHb s pekTUBHOCTH
rOCYJapCTBEHHOW CUCTEMBI YIIPABJICHUS;

2.5. YpoBeHb aKTHBHUBHOCTH OOIIECTBCHHO-
TOJI TUUECKOU JKU3HH;

2.6. CremeHp pacmpocTpaHeHUs (BHEIPCHUS)
uaeu mmbepannsMa.

B omHOM paccMarpuBaeMOM — IIPOMEXYTKE
BpEMCHHU MBI paccMaTpuBaIA TapHbIC
KO3 PHUIUEHTH KOPPEISIHK COrT(Zi,z;)=rij MexmIy i—
Olf IepeMEHHOM U j—0l TepeMeHHOM. MBI TOCTaBHIIH
B COOTBETCTBHE  i—OMy  [OKa3aTeald  I—yio
CTaHAPTU30BAHHYIO Z-TIEPEMEHHYI0 C HOMEPOM i, a
j—OMy mokasarenio - Z-MepeMEHHYI0 C HOMEPOM | .
OTUM MBI TpeAnojiaraeM CyIIeCTBOBaHHE M
CIIly4alHbIX 3HAYCHUH Yy IOBYX Z-TIEPEMEHHBIX
Zki,Zij,k=1,...,m, oOpa3syoomux 3aJaHHOe 3HAYCHHUE
BEIOOPOYHOTO KOX(PQUINEHTa KOPPEISIUH lij & Zki=
lijZkj,k=1,...,m, rme 3Ha4deHue COIr(Z;,zj)=rij DOIKHO
OBITh M3BECHBIM. Bo03MOXXHOCTh  KOPPEKTHOTO
HAXOXKJCHUS 3HAYCHUS [jj CIIEAyeT W3 JHHEHHOCTH
TPEH/IOB 2-X Z-TIEPEMEHHBIX C HOMEpPaMH | U |.

3HaueHue [lij OTMpEeJeNIuM SMIIMPUYECKH Kak
KOCHHYC yTJla MEXIy MPSIMBIMUA JTUHUSMH JTHHEHHBIX
TPEHZOB 2-X Z-TIEPEMEHHBIX C HOMEpamu | H |.
CdopmupoBaHsbl 3HAYEHUs Fij BEpXHEH
BHEMAroHaaIbHOMU 4acTHu KBaJpaTHOU
CUMMETPHICCKON KOPPENSIIHOHHON MaTpuIbl Ri717.
CrepBa SMIHUPUIECKU u MPHOIU3UTEITEHO
ONpeAeNSINCh 3HAYCHUST  [12,113,...,[17. MEXAY Z-
nepeMeHHON HoMep | U Z-niepeMeHHBIMH C HOMEpaMu
2,3,...,17. HWcnonp3zoBanuch mnpexHue cmbiciabl 11
MokKasarejell peakuuii, NOBEeIeHUs KPETMOCTHBIX
KPeCThsIH, TIPEKHUE CMBICIBI 6  TOKa3zaremnei
MOJINTUIECKUX, 9KOHOMHYECKUX, MOPAaTTBHBIX
MoKasarejel IMOMEIINKOB, HalJCHHbIE HEMOJHbIe
JaHHBIE 10 OJTHM 17 TOKa3zaTelsiM. 3aTeM
MPUOIU3UTENBHO ONIPEACIISUTUCH 3HAYCHHST [23,...,[27.
MEXIy Z-TIEpeMEHHON HOMEp 2 U Z-TIepeMEHHBIMH C

HU3KOM
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Homepamu 3.4,...,17. Tlpu 3TOM BHOBBH HaiiJIeHHOE
3HaueHUe, HapUMeD, 23 CPAaBHUBAJIOCH 110 3HAKY U 110
a0COJIFOTHOH BENHYMHE C HEKOTOPHIMH IPEKHIMH
3HAYCHWSMH (W3 BHIIIE PACHOIOKEHHOW CTPOKH
MaTpuibl R17,17) 1 BBOIWIACh TIONIpaBKa B 3HAYCHHE
r2g . [To Takol MeTomrKe YOPMHPOBAINCH BCE CTPOKH
BepXHEH BHEAMArOHAJIBHOM YacTH  KBaJApPaTHOM
CUMMETPHYCCKON KOPPEIAIIHOHHON MaTpUIlbl Ri717.
Tak xak marpuibl Ri717 ABIsSeTCS CUMMETPUYECKOM,
TO €€ HIDKHSS BHEIWAroHajdbHas 4acTh IoJiarajach
paBHOI BepXHei BHEIUArOHAIbHOM YacTH.
MHOrokpaTHO TpOBEepeHHas wmarpuia Ri717
MoJIBEprajiach BBOJIY BO BXOJHOM (haili mporpaMMel

MMENIM OTPHIIATCNIbHBIC 3HAYeHUs. s peambHBIX
JMAHHBIX — MaTpuibl Zr117, €CIM  Obl  OHa
CyIIeCTBOBajla, TaKo€ CBOWCTBO crekTtpa Aiz7,17 =
diag(\1,...,A17) KOppeIAIMOHHONW MaTpullel Ri717 He
npuemiieMo. J[OmoMHUTENbHBIE MPOBEPKU 3HAUCHU I
JJIEMEHTOB MATpHUIBl Ri7,17 M BBIUHCICHHE U1 Hee
map Matpuil (A17,17,Ci7.17) HE TIPUBENH K HATUIHIO
MOJIOKUTEIHHBIX 3HAYCHUH Y 3JIEMEHTOB A12,...,A17 .
BreiBox: O0O0OCHOBaHHOEC Ha3HAYCHUE 3HAYCHUIA
MAPHBIX KOA(PPUIIMESHTOB KOPPEISIUN TOTBKO MEXKITY
Z-niepeMeHHBIME  [ij (0€3 UCMONIb30BaHMS YUCIOBBIX
3HAYCHUH Z-TIEPEMEHHBIX Z1,...,Z17) MOXKET IIO3BOJIUTH
HMMETh OTPHIIATEIILHBIC 3HAYCHUS SIIEMEHTAM CIIEKTPa

BBIYHCICHUS ee cnekTpa Aizi7 = diag(h,...,M7) U Ai717=diag(M,...,A17) TIOTHOM KOPPEISIIMOHHOM
MaTpuibl Ci7,17 COOCTBEHHBIX BEKTOPOB. DJIEMEHTHI MaTpuIsl Ri7,17.
Al,...,A11 TIOJIO)KUTEIBHBI, 4 AJIEMEHTBI — A12,...,A17
Ta6auna 1. DMnupuyeckass KoppeasiuoHHas MaTpuua Ri7.17
1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16 |17
1003 |07 |02 |09 |06 |09 |09 |05 |07 |07 |04 |02 |05 (02 |02 |02
1000|906 | 078 | 877 | 119 | 127 | 077 | 036 | 895 | 900 | 896 | 108 | 904 | 062 | 130 | 104 | 906
03|10 |08 |08 |09 |07 |05 |05 |06 [08 |07 |05 |07 |01 |03 |07 |07
2 906 | 000 | 107 | 106 | 125 | 127 | 021 | 880 | 139 | 140 | 128 | 100 | 099 | 904 | 087 | 091 | 082
o7 |08 |10 |04 |04 |04 |09 |08 |07 |07 |O6 |08 |06 |08 [03 |02 |09
31078 | 107 | 000 | 930 | 937 | 886 | 076 | 948 | 875 | 879 | 867 | 162 | 887 | 863 | 096 | 881 | 153
02 |08 |04 |10 |00 |09 |00 |04 |00 |00 |O0 |O0 |O7 |O6 |04 [03 |08
41877 | 106 | 930 | 000 | 070 | 859 | 079 | 954 | 092 | 027 | 084 | 081 | 064 | 919 | 914 | 920 | 088
09 |09 |04 |00 |10 |09 |09 |09 |09 |09 |09 |07 |03 |05 (03 (09 |08
5119 | 125 | 937 | 070 | 000 | 994 | 102 | 641 | 604 | 585 | 592 | 126 | 094 | 078 | 923 | 028 | 120
o6 |07 /05|09 |09 |10 |10 |09 |08 |10 |00 |O6 |07 |09 |08 |07 |07
6127 | 127 | 114 | 859 | 994 | 000 | 010 | 966 | 093 | 051 | 072 | 938 | 874 | 143 | 080 | 922 | 901
09 |05 1|09 |00 |09 |10 |10 |10 |07 |09 |00 |O6 |03 |01 |08 [08 |08
71077 {021 | 076 | 079 | 102 | 010 | 000 | 004 | 040 | 032 | 136 | 088 | 018 | 876 | 047 | 071 | 067
09 |05 |08 |04 |09 |09 |10 |20 |10 |10 |00 |O8 |08 |08 |04 [07 |08
81036 | 880 | 948 | 954 | 641 | 966 | 004 | 000 | 049 | 075 | 118 | 035 | 129 | 164 | 935 | 880 | 152
05|06 |07 |00 |09 |08 |07 |10 |10 |10 |00 |0O7 |09 |07 |08 [09 |09
9895|139 | 875|092 | 604 | 093 | 040 | 049 | 000 | 019 | 125 | 077 | 110 | 916 | 978 | 187 | 045
1,07 (08 (07 |00 09 10 |09 |10 |10 |10 |O0O |O7 |09 |08 |08 |09 |09
01900 | 140 | 879 | 027 | 585 | 051 | 032 | 075 | 019 | 000 | 098 | 102 | 172 | 955 | 913 | 603 | 625
1,07 (07 (06 (00 09 00|00 |00 000010 |08 |09 |07 |06 |09 |09
1896 | 128 | 867 | 084 | 592 | 072 | 136 | 118 | 125 | 098 | 000 | 013 | 133 | 867 | 885 | 136 | 594
1,03 (0508 |07 07 06 |06 |08 |07 |O7 |08 |10 |08 |06 |06 |08 |06
21892 | 100 | 162 | 081 | 126 | 938 | 088 | 035 | 077 | 102 | 013 | 000 | 140 | 850 | 892 | 137 | 098
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1/02 |07 |06 |06 |03 |07 (03|08 |09 |09 |09 |08 |10 (07 |03 |07 |07
31904 | 099 | 887 | 936 | 094 | 874 | 018 | 129 | 110 | 172 | 133 | 140 | 000 | 047 | 860 | 125 | 100
1/05 /01|08 |04 |05 |09 01|08 |07 |08 |07 |06 |06 [10 |05 |06 |06
41062 | 904 | 863 | 919 | 078 | 143 | 876 | 164 | 916 | 955 | 867 | 850 | 953 | 000 | 914 | 903 | 928
1/02 03|03 03|03 |08 08 |04 |08 |08 |06 |06 |03 |05 |10 |07 |08
51130 | 087 | 096 | 914 | 923 | 080 | 047 | 935 | 978 | 913 | 885 | 892 | 860 | 914 | 000 | 934 | 883
1/02 |07 |02 (08 |09 |07 |08 |07 |09 |09 |09 |08 |07 |06 |07 |10 |09
6104 | 091 | 881 | 080 | 028 | 922 | 071 | 880 | 187 | 603 | 136 | 137 | 125 | 903 | 934 | 000 | 793
1/02 07|09 (09 |08 |07 |08 |08 |09 |09 |09 |06 |07 |06 |08 |09 |10
71906 | 082 | 153 | 088 | 120 | 901 | 067 | 152 | 045 | 625 | 594 | 098 | 100 | 928 | 883 | 793 | 000
[To0XKHUTENBHOCTE  DIIEMCHTOB A,... A1 opuruHaie [7] chopMyIrpoBaHO Tak: MpH HOMEpe t-

o3HauaeT Hajmumuue 11 Y-TIepeMEeHHBIX, HMEIOIIUX
MOJIOKHUTEIBHBIC JUCICPCHH  A1,...,A11 11 y-
NepeMeHHbIe MOTYT OBITH CMBICIIOBBIMU
MEPEMEHHBIMH, €CIH JUII HUX CYIIECTBOBana OBl
MaTpHIla 3HAYCHUH Z-TIepeMeHHBIX. Ho MBI He nMeeM
MaTpully Z»117 Z-TIepeMEHHBIX. Hama 3amauga:
MOJICIIUPOBATh MATPHUIy Z2117 Z-TIEPEMEHHBIX, UMEs
SMIOHUPUUECKYIO OIEHKY Riz17. Ho MBI cMoxem 31O
CIeTaTh MO HIDKETIEPEUUCICHHON npuanHe. Brixon
U3 3TOW CUTyanuu OyJIeT MPEJIOKEH fajee, MyTeM
MepeHoca HWHIUKATOPOB TMPUCYTCTBUS 3HAHUH B
JIPYTYIO CUCTEMY BaJIUIHBIX MTOKa3aTesei.

Beutu  copmupoBansl 4 Matpuisl  RMi747,
R(2)17117 ,R(3)17'17,R(4)17117 , COACpIKaIUe 0oJiee TOYHO
OTIpe/IeNIEHHBIC DJIEMEHTHI, B OTHOLIEHUH K KOTOPBIM
OBLTH COMHEHUS 3-3a HEAOCTaTKa 000CHOBBIBAIOIICH
nHpOpMAIMU W3 WH(POPMAIMOHHBIX HCTOYHUKOB.
Hatinennsle 3HadeHus comepkanu | wiu 2 mUQpHI
nocye 3anstoi, Hanpumep: 0.85, -0.6. Takas
«TOYHOCTBY» HEIOCTaTOYHA AJISI YHCEN, MCHBIINX IO
a0COJIOTHOM BEJIMYMHE. Berunciiena
KOppeJSIHOHHAs MaTpHIia (Tabnuma 1)
R1717=(1/4)[RW1717 +R@1717 +R® 1717 +RMWy747 1.
YcpenHeHHble 3HauYeHUS [jj O HaNIeMy MHEHHIO
6onee COOTBETCTBYIOT nape MO/ICITbHBIX
MHOTOPAa3PSTHBIX qucen Zki, Zkj, k=1,...,m,
YIOBJICTBOPSIIOIIMX ~ PABEHCTBY corr(zi,z;)=ri
VYcpenHeHHas — AMIHpHYECKas — KOPPENAIHOHHAS
MaTpuna R17,17 HMECT CIICKTP A17,17
diag(\4,...,A17)= diag(8.7955,5.5960,3.9982,2.4185,
2.0753,1.5386,1.1857,0.6826,0.3794,0.3025, 0.0117,
-0.3477,-0.8253, -1.4903, -1.8900,-2.3413,-3.0893) u
mtpuiy Ci7,17 coOCTBeHHBIX BekTopoB (Tabmnwmima 2).
PaBenctBo Ri17,17=(1/4)[RW1717 +R®1717 +ROy747
+R®@y717 ] mna 4-x smmupraecknx Matpun RMi747,
R(2)17,17 y R(3)17,17 y R(4)17,17 J0Ka3aHO B TeopeMe 0o —
BbIOOpKax [7]. OHO ABIsIETCSA BTOPBIM K3 3 CBOWUCTB A-
Beibopkn OM TK ZOn, €=1,2,3,4, umeromux
BLIOOpOUHBIE KOppensnuonHsle Marpuisl RMi717,
R(2)17,17,R(3)17,17,R(4)17,17 3T0 2-06 CBOP'ICTBO B

¢dukcupoBannoM, Homepe (=1,...,Ki,N=kxm, ecmu
BBIOOpKH 00ObemMa M Yrun € Ny (O,A),ZT(,QQ €
NS(O,R(@), TO OOBEAWHCHHBIC BBHIOOPKH 00BEMa

N=kixm umeroT cBoiicTBa:
Ynn = [Yrgn Peeed Yr%}]T € Ny(0,4),
Zan = [Z507 ¢ -1 Z9T] € Ny(0,R),
rac Rnn = {FU} € ERA, fU = (1/}{[) . Z:C:flrly):
RO={r®s}eRa 3nech m=21,n=17,
ke=4,N=21*4 =84. O6beauneHHast A-BbIOOPKa Zgs 6
COOTBETCTBYET HAIMYHMI0O 84 WHTEPBAIOB BPEMCHHU.
Jna xaxgorr wm3 4-x matpun R®i717 \R@i747
R®1717,R®1717 momemupyercs cBosi  A-BEIOOpKa
ZWp5, Z@nge  Z®n6 ZWy  wmrpuny Cirar
coOCTBeHHBIX BekTOpoB (Tabnmma 2).s, mMeromias
cBoto smmupudeckyro  Matpuiry R®i717 , R@i747,
R®)1717,R®17 17. MBI 6y1eM MOTB30BAThCS SMITHPUUEC
KoM ManHHeﬁ BHUOa R17,17:(1/4)[R(l)17'17+R(2)17,17
+R®77+RMWy717],  3HaueHMs ee  HIEMEHTOB
npuBefeusl B Tabmume 1. Ee wrpumy Ciziz
coOCTBeHHBIX BekTopoB (Tabmuma 2) u ee crexTp
conepxar OonpIre nHGopMarwn [2-6], 4eM oHa cama.
Kak BuguM CHEKTp HMEET OTpHIATEIbHBIC

coOcTBeHHBIC uyHcaa. [IM Henmb3s CONOCTaBUTH
COOCTBEHHBIE BEKTOPBl C HMHTEPIPETUPYEMBIMH
KOMITOHEHTaMH. Henocrarkn HCTIOJIb30BAHUS
MaTpulbl HapHbIX KOI(GHUIMEHTBl  KOPPEISILUH
U3JI0KEHBI B cTaThsx [2,17]. Bmecto matpuns! Ri7,17=
PEKOMEHIOBaHO [2-5] UCTIOJIB30BATh  Mapy
maTputi(Cnn,Ann). IMapst MaTpHIL (Crn,Ann)

COTJIACOBAaHBI MEXTy COO0OH MOCPEICTBOM TpEThEeH
Matpuisl Rnn gepes paBeHCTBO RunCrin=CnnAnn [6-9].
Hamra mapa (Ai717, Ci717) Henpuromna. Bynem
HCIIONIB30BaTh JIPYTYI0 COOCTBEHHYIO CTPYKTYpY, Te
HE JOJDKHO OBITh OTPHLATEIBHBIX COOCTBEHHBIX
yucen. Hwke Oyner HMCHOIb30BAaHO COOTHOLIEHHUE
(P129¥21-A?)Agp=0 pp, pEIIEHHE KOTOPOTO ABJIAETCS
TOJIBKO TIOJIOKUTENbHBIE COOCTBEHHBIE umcia [1].
Hogast coGcTBeHHAsI CTPYKTYpa BKIIIOYAET 2 MATPHIIBI
COOCTBEHHBIX BEKTOPOB Agp, Bpp, 0nHy Matpuiry App
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COOCTBEHHBIX 4Hcell. YNUCIo COOCTBEHHBIX BEKTOPOB
B Ka)XKJIOM M3 HUX PaBHO YUCIY Z-TIEPEMEHHBIX ( U P,
0>p=6. mepexoJuM OT OIHOTO MHOXECTBa  Z-
MEPEeMEHHBIX K JBYM MHOXECTBAM Z-TIEPEMEHHBIX
[1].

bynem wucnonb3oBate wmarpuiyy Cizi7, a He
marpuiie Ri717. [IpeamodTHTENsHOCTh MaTPHIIBI
coOCTBeHHBIX BEeKTOPOB Cny JOKa3aHa B CTAThsX [2-
9]. Bopienum 2 pomuHHpYIOIIHE COOCTBEHHBIE
grcia: A1=8.7955, A,=5.5960.Briaenum B MaTpuiie
Ci1717 2 coOCTBEHHBIE BEKTOPBI, COOTBETCTBYIOLIHE 2

JOMHUHHUPYIOIIMM COOCTBEHHBIM 4nciiaM A1=8.7955,
A2=5.5960. Brinenennsie 2 cOOCTBEHHBIE BEKTOPHI
HUMEIOT BUI:
€1=(0.06723,0.12273,0.04616,-0.12091,-0.29622,
-0.00366,-0.20499,-0.19443,-0.32556,-0.39992,
-0.26265,-0.35804,-0.29797,0.18108, 0.19243,
-0,22775, 0,35000)",

c2=(-0,42238, -0,00628, -0,00056, 0,30777, -0,30348,
-0,50000, -0,47057, -0,16240, -0,11876, -0,12895,
0,16573, 0,11171, 0,06301, -0,07268, -0,12349,
0,17749, 0,10122 )T

Taouauna 2. Marpuna Ci7,17 COGCTBEHHBIX BEKTOPOB

1 |2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |13 |14 |15 |16 |17 |18
00|04 |01[04|00]|01]01[0100][00][00]|04]|02]|00/[00]/03]00]1,
67 |22 |88 |97 |62 |77 |39 |37 |42 |69 |74 |45 |79 |75 |85 |91 |73 |00
112 |4 |9 |7 |4 |3 |2 |o |o |7 |3 |3 |4 |8 |7 |5 |1 |00
0100|05[01|01|00]|01[00|01][05][00/01]|01]|00/[04] 00]01]1,
22 |06 |95 |29 |63 |43 |22 |30 |75 |04 |72 |38 |48 |30 [67 |38 |32 |00
217 |3 |2 |4 o |2 |6 Jo |1 |2 |1 [8 |o |9 |4 [2 [2 |o0
0,000 |03[00/|02]|00]|04|0500][00][00/00]|00][00][01/02]04]1,
46 |00 |09 |94 [35 |04 |47 |59 |49 |03 |17 |05 |10 |03 |87 |88 |49 |00
312 |6 |6 |2 |6 |4 |7 |8 |8 [3 |7 |6 |9 |8 |1 [8 [9 |00
01/03(01[03|02]|05]00/02|00][00][00|01]02]01[03]|01]01]|1,
20 |07 |13 |24 |56 |65 |96 |85 |28 |54 [54 |50 |71 |17 |72 |11 |68 |00
419 |8 |6 |2 |7 |7 |6 Jo |2 |7 |1 |o |6 |8 |4 |4 |0 |00
0203(00[01/03]|02]00/[00|00][01[0002]|06][03][0102]00]1,
9 |03 |09 |81 |10 |35 |18 |15 |30 |36 |77 |53 |24 |09 [09 |16 |06 |00
512 |5 4 |1 [3 |3 |6 |8 |0 |7 |2 o |9 |9 |1 |8 |6 |00
00 05(01[03|02|00]01[00/00][02][00/00]|02]|01][04]|00]03]|1,
03 |00 |13 [32 |27 |59 |93 |92 |19 |11 |20 |41 |91 |99 |74 |01 |58 |00
617 |o [3 |1 o |1 |5 |7 |8 |8 |4 |0 |o |5 |8 [3 [6 |00
02|04 |00[00|01]00]02|0100][00][01|05]|01]|04[0100]01]|1,
05 |70 |00 |52 |17 |46 |61 |53 |88 |41 |57 |36 |56 |96 |37 |27 |13 |00
710 |6 Jo |6 [7 |8 |4 |o |5 [3 |7 [8 |9 |5 |1 [3 [2 |o0
01/01]02[01|04]|00]01[02/01][00][00/00]|01]02][02]|05]00]1,
94 |62 |94 |95 |90 |85 |24 |91 |03 |40 |14 |82 |45 |90 |58 |14 |77 |00
8|4 |4 Jo |2 |9 |8 |7 |8 |1 |9 |3 |5 |3 |o |2 |9 [1 |00
0301]01]01/00]|02]01|0100][00][07]|01]00]00][00]|01]03]|1,
25 |18 |44 |95 |32 |87 |03 |98 |85 |68 [24 |25 |16 |10 [49 |90 |09 |00
9/6 |8 |2 |7 |5 |4 |3 |5 |7 |4 Jo |1 |1 |9 |9 [8 [8 |00
0301]01[02|00]|02]00|0100][00][06]02]|00]00[00]|02]03]|1,
1(99 |29 |03 |86 |04 |48 |48 |40 |15 |22 |27 |40 |49 |18 |41 |32 |69 |00
0lo o |5 |2 [2 |2 |1 |6 |9 Jo |4 [o |7 Jo |2 |6 |4 |00
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02)01|00}0001|05|0201/|02)03|00(0003|00/|001/01]|03]1,
1162 |65 |88 |92 |59 |66 |25 |80 |74 |83 |00 |67 {30 |00 |57 (23 |19 |00
116 7 6 4 4 7 9 4 8 4 0 0 6 3 6 9 6 00
03(01,0101|02}00/|02 01|06 |02]|00(00(01|01001(02]0,1]1,
1158 |11 |13 |87 |50 |08 |8 |26 |37 |61 |52 |57 (11 |76 |28 |94 |95 | 00
2|0 7 5 9 3 9 9 0 7 3 3 5 0 1 9 5 6 00
02(00,01)02|03(02}|01|00(01,05|00|00(01|01|04 00001,
1198 |63 |90 |16 |69 |87 |72 |26 |38 |25 |02 |54 (10 |43 |89 |58 |00 |00
3|0 0 1 1 7 7 4 1 5 8 5 0 9 8 6 3 3 00
01(00,02)02|0400|02)|00(01,03|01|04|00]0101(02]03]1,
1181 |72 |91 |57 |04 |65 |69 |01 |46 |47 |12 |8 |71 |25 |25 (08 |14 |00
411 7 8 6 8 3 1 4 3 9 9 4 4 9 0 6 8 00
01(01,04)02|00(01|05|02|00,00|00(|00(03|03|001{01]02]1,
1192 |23 |49 |89 |18 |07 |03 |40 |74 |44 |65 |48 (24 |79 |57 (18 |41 |00
5|4 5 4 1 9 5 6 3 7 1 8 6 4 2 5 3 6 00
02(01,00|01|02}00|02|05(01,00/|01|02}|00/]04 /0003001,
1127 |77 |91 |56 |04 |82 |8 |49 (24 |78 |19 |70 {36 |90 |30 |11 |43 |00
68 5 0 9 6 0 3 2 7 5 7 2 0 2 3 6 0 00
03(01,01|02|01(00|02)|001(06|02]|00|00(02]02/|001{02]0,2]1,
1150 |01 |35 |28 |16 (86 |21 |24 |26 |12 |51 |66 (38 |47 |99 |93 |58 |00
710 2 1 7 5 8 1 7 9 4 3 3 9 0 3 3 8 00
1010101010 |10 |10 |210|10 |10 |10|210|10 |10 |10|10]10
00 |00 {00 [OO |00 |00 |OO |[0OO |0OO [OO [OO |[0OO |00 |0OO |00 |00 |O0O
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mopenu u 3aga4u =¥2. B [IM AUKII [1] nBe marpuubl Ump, Vmp
Me1 6yneM HCTIONb30BaTh COOTHOIIeHHs u3 [IM 3HA4YeHUH M30BITOYHO-KAHOHUYECKHX IIEPEMEHHBIX
AUKIT [1,10-11]. Oum - coorHomenus [1], ouoproronansuel: (1/m)UTV=A,,. IToapo6uo meton
MOJyYeHbl  IOCNe  JIByX  IOCJEJOBATEIbHBIX u36pITOuHBIX Tiepemennsix (MUIL, redundancy values
npeoOpa3oBaHuii 2-X moaMaTPHI [Zmg, Zmp MaTPHIIEI analysis, RVA [10]) usnoxen B paborax [1,10-13].
Zion=[Zmq | Zmp,]  3HaueHHII N Z-TlepeMEeHHBIX, CooTHoLIEHUSsT U3 TPSAMOH 3a1auu, peleHHo B [1],
pasieNeHHbIX Ha 2 Trpymmele: B 1-oifi  rpymmy obpaskior [Ipamyro monens RVA (mpsamyio RVA-
O00BETMHEHBl Z-TIEpEMEHHBIC Z1,...,Z6, BO 2-yIO - Z- MOJIENb) CXeMaTHYHO 0003HAYHM TaK: Zmn:[qu|Zmp]
IEpEMEHHBIE Z7,...,Z12. IlOdydeHHBIE 2 MATpPHILBI =>(A"pp, A'gpy Bop,U'mp,Vimp) . Mm=g+p,g>p. Oma
3HAYCHUH W30BITOYHO-KAHOHMYECKUX IePEeMEHHBIX nccieoBana B tepmuHax RV-ko3ddummentos []14]
(bi-orthogonal canonical-redundancy variables) Ump, B cratbe [1]. Bo Bcex 3-x paccMarpuBaeMbIx
Vimp OMOPTOTrOHANIBHBI [1]:(1/m)UTU= MHOTOMEPHBIX MOJENSIX C JBYMsI MHOXXECTBaMU Z-
Lop, (L/M)VTV =15, (L/M)UTV=App=diag(As,. .., Ap), IIEPEMEHHBIX BXOIHBIMH OOBLEKTAMH  SIBIISIOTCS 2
Ar>... >Ap>0. Bce 3 mMarpuubl [JuaroHajbHBIE. noaMaTpHIbl  Zmg| Zmp, OOBEIMHEHHBIE B OJHY
Martpuma Agp,(nu Byy) cocTonut 3 npousBeaeHus 2- MatpuIy Zmn= [Zmq | Zmp,]. D11 moamatpuusl Zmg,Zmp
X MaTpuIl npeodpa3oBanuii: 1-as Beraucisiercs B [IM OyZyT MOJIENMPOBAaThCS HAMH HUIKE INPU PELICHUH
AUIl [1], 2-as — B MOJeNHM KaHOHHYECKHMX O6patroii 3anaun. ITpu pemenun O6paTHOit 3anauu
nepemennbix  [12,13]. Iloamarpuia Zmg MBI He OyaeM MpuMeHSATh Ipeodpa3oBaHus,
npeobpasercs ¢ NPUMECHCHHEM — OPTOrOHAIBHOM MIPHUCYIIHE METONY M30BITOYHBIX HepeMeHHBIX [10],
Matpuubl Agp, a noaMaTpuna Zmp— Matpuisl Byp [1]. MeToly KaHOHMUeckMX Kkoppemaumii [12]. B
Oproronanbusie Marpuiibl Agp, Bpp B TIM AUKII [1] O6patHoii 3ajaue MOJENUPYIOTCA 2 MHOXKECTBA
obecreunBaoT  GHOPTOTOHAIBHOCT — MATPHLIAM n30bITOUHOKaHOHMYeckux  (redundancy canonical
Ump,Vmp 3Hauenmii: (1/m)UTV=Ag= diag(hs,...,Ap), variables [1] mepeMeHHBIX, HCXOIs W3 3HAYCHHUI
A>.. >)p>0. Jlse Matpuist U'mp, V'mp B KIT-mozenn rapameTpoB u3 apyroi mozenu — O6parHoit Monenu
[10,11] HE OMOPTOrOHAIBHBIL: I'maBubix Komnonenrt [15,16]. Pemaemsbie 3agaun u
UMU TV =W1,#Po,rne  (1/MVTU= BTRyA" npumensiemele 8 OM TK Mopenun u3I0XkKeHBI B
*
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ctatbsax [2-9]. @opmynsl IIM AMKII npuBeneHs! B
cratbsic [1]. B cratbe [1] moka3aHbl TeopeMbl 00
WHIEKCAX W3MEPEHHUS CHJI CBS3CH MEXAy IBYyMS

MHOXXECTBAMH Z-TIEPEMEHHBIX, M30BITOYHBIX
MePEMEHHBIX, KaHOHUYECKHX MePEMEHHBIX,
M30BITOYHO-KAHOHUYECKHUX MePEMEHHBIX.
Teoperndeckoe  OOOCHOBaHHE  CYILECTBOBaHUS

MHJMKAaTOPOB TPUCYTCTBUSl 3HAaHUA B MaTpuUIax
COOCTBEHHBIX BEKTOPOB Agp, Bpp B IIpsiMoii monenu
M30bITOYHO- KAHOHMYECKHUX NTEPEMEHHBIX J0Ka3aHo B
Teopemax 1 u 2 [1].

MaremaTn4yeckasi IOCTaAaHOBKA 331241

3anaya. J{ns 3amaHHON THArOHATBHON MaTPHITBI

App:diag (}\,1, cee ,)\,p), }L1>. . .>7\.p>0, )\,1+. . .+)\,p:p,
Tpe6yeTc;I HalTH 3HAa4YCHUA 3JICMCHTOB 2-x
MOJCJIIBHBIX IOAMATpPHUI] qu, Zmp MaTpHuIlbI

ZmnI[qu|Zmp], COCTOSANIMX W3 M 3HA4YCHUH N Z-
TIePEMCHHBIX, m=qg+p,q=>p. MHOXecTBO z-
MEePEeMEHHBIX pa3JeNIeHHbl Ha 2 Tpynmel: B 1-yio
rpynny oObeAWHEHBl Z-TIEpeMEHHbIE Z1,...,Z6, BO 2-
YO - Z7,...,Z212. llonmyuyeHHbie 2 MOJeNbHBIE
noaAMaTpuibl Zmg, Zmp MOJDKHBI OBITH BBIYUCIICHBI
nocie OTJEJbHBIX OpPTOHOPMHPOBAHHBIX
npeoOpazoaHuii — MOJEIBHBIX MaTpuL Ag U Byp, 2-x
Matpull Ump,Vmp 3HaYCHHH OH-OPTOTOHAIBHBIX

HM30BITOYHO-KAHOHNYIEC KHX MNEPECMECHHBIX
(biorthogonal canonical-redundancy u- and v-
variables): /MU TU=Iy, (1/M)VTV=Iyp,
(L/m)UTV=Ap=diag(rs, ..., p), A>.. >0p>0.

Monenbusle MaTpunbsl Agy ¥ Bpp TOWKHBEI MMETH
anredpandyeckue CBOMCTBA OPTOHOPMHPOBAHHBIX
matpui:AAT=1 oo , BBT=Il pp, ATA =l 5, BTB=lyy.
MonensHass noamarpuna — Zmg JODKHA — OBITH
BBIUHCIICHa TpeoOpa3oBaHHEM C INPUMEHEHHEM
MaTpuibl  Agp, a MoaenpHass noaMmarpuna Zmp — C
MIPUMEHEHHEM MaTpHubl Bpy. OpToOHOpMUpPOBaHHBIE
MaTpuibl Agp, Bpp 13 IIM AUKII [1] obecieunBaroT

omoproronaneHOocTh  Matpunl  Ump, Vmp
(L/m)UTV=Ap=diag(rs, ..., \p).

Ucnonb3yemble cootHomenus u3 Ilpsmoit
Monenn AHanuza W36prToun0-Kanonnueckux

ITepemennsix (IIM AUKII) nmpusenens: B padote [1].
Meron M30BITOYHBIX NIEPEMEHHBIX (MUII,
redundancy values analysis, RVA [10]) uccienosas B
[1] B Ttepmunax RV-ko3¢p¢uuneHTtoB (MHIEKCOB
M30BITOYHOCTEH JUIS Map NEepeMEHHBIX W3 Pa3HBIX
MHOXeTB) U3 cTaThl [14].  Pemenue namei 3agaun
-2 moaMaTpuipl  Zmg | Zmp OymyT MOZETHPOBATHCS
HaMu HWKe 1pu pemennn O6patroit 3anaun AUKII.
Huxe Oynyt H3JI0KEHBI ITOPUTMBI
peanuzanyun oM AWUKII App =>(Aqp,
Bop;Ump, Vg, Zmn= [Zmg | Zmp]). M cOOTBETCTBYIOT
CXEMaTHUYECKH n3obpaxxaemble 3aJa4uu:
(AppsCpp)=>(A"pp, B pp), A" pp=>Aap, A" pp=>(Unmp, Vimp),
(Unp Aqp)=>Z4, (Vinp,Byp) =>Z2, Z*mi=[ Z*mql Z'mp].

Ha3HayeHHble CcHCTeMBbI BAJHAHBIX U-,V-
IEePEMEHHBIX U KOPPEJIUPOBAHHBIX Z-II€PEMEHHBIX

ITepBoe cobcTBEeHHOE YHCIIO U3 CIIeKTpa A17,17=
diag(Ag,...,A17) M=8.7955 comepxut 51,74% 32,92%
uHpopMamu (M3MEHYUBOCTH OT CYMMBI BCEX
BATUAHBIX Y-TIEPEMEHHBIX ), 2-0¢ COOCTBEHHOE YHUCIIO

A2=5.5960 comepxutr  5.5960/17  =32,92%
nHpopmanuy (M3MEHYMBOCTH OT CYMMBI BCeX
BAIMAHBIX y-TIepeMeHHbIX). OOBeM CcyMMapHOii

uHpopMmanuu paseH 84,66%=51,74%+32,92% wu
JOCTaTO4eH Uil 00pa3oBaHMsS CTPYKTYPHl M3 2-X
COOCTBEHHBIE BEKTOPOB, COOTBETCTBYIOLIMX CBOUM
COOCTBEHHBIM YHCJIaM C BecaMu, paBHBIME 51,74% u
32,92%.

Bekrop €1=(-0.32556,-0.39992,-0.26265,-
0.35804, -0.29797,0.35000)7 myist HOBO# CTPYKTYpBI
(hopMupyeM Tak, 4TOOBI €r0 KOMIOHEHTHI CITYKHIH
«BecaMmW» TPH  (>p  KOPPEIUPOBAHHBIX  Z-
NePEMCHHBIX  Z1,...,Zq, (=6. «Beca» -0.35804,-
0.29797,0.35000 He sBmAIOTCA «BecaMH» IIPU Z-
NEePEMEHHBIX Z1,...,Z11 (XapaKTepU3ymUIUX HH3bI, a
SIBJISIFOTCS «Becamm» npu Z-TICPEMCHHBIX,
COOTBETCTBYIOIIUX [TOKA3aTEIsIM, XapaKTePU3YIOINX
Bepxu. U3 6 z-niepeMeHHbIX Z3,...,Z6 3 COOTBETCTBYET
MOKa3aTessiM HU30B, 3 — BEPXOB.

Omnpenennm 9rcio p<(=6 KOppeIUpOBaHHEIX Z-
MEePEeMEHHBIX Z7,...,Zn N=12, q+1=7, p<q=6. Yucmo p
HE HE JOJDKHO MpeBHIaTh 6, P< =6 1 JODKHO OBITH
PaBHO YHCITy 3aMETHBIX II0 BEIMYWHE KOMIIOHCHTOB
u3 2-ro coOCTBeHHOro BekTopa C2. Kpome sTHX
(opManbHBIX OTrPaHUYCHUIl KOMIIOHEHTBHI BEKTOpPa
c2=(-0.42238,0,3077,-0,30348,-0,50000,-0,47057,
-0,16240) conmepxxutr 6 kommnoHeHT. [lepemenHHas,
COOTBETCTBYIOIIAsl  TOKaszareno  «kodddurmeHt
OETHOCTH M HHU3KOHM MOKyNaTeNbHOH CIIOCOOHOCTH
kpenocTHbIX» (-0,16240) OBUI BKJIIOYEH HaMH
JIOTIOJTHUTEBHO KaK BAXKHEHITUHA (haKTOp yXYIIICHHS
JKU3HH HH30B. OTO MHOXECTBO m  p<q=6
KOPPEIUPOBAHHBIX Z-TIEPEMEHHBIX Z7,...,Z12 TaKOBO,
9T0 3 Z-TIepeMEHHBIX W3 HHUX COOTBETCTBYIOT
MMOKA3aTeNsIM  BEPXOB:  YHCIO  KPETOCTHBIX,
HEOOXO/JMMBIX JJIsl HCIIOJIB30BAHMSI B KadyecTBe
CBOOO/IHON M KBAIN(HUIMPOBAHHOH paboueil CHIbD»,

«TIOMEIINYbSI 3aJI0JDKEHHOCTh rOCYAapCTBY»,
«CTENEeHb PAcCIpOCTpaHEHUs (BHEIPEHUS) HICH
nubepanuma TTOJTUTY. OcTtanbHbIe 3

KOpPPENMPOBAHHBIX Z-TIEPEMEHHbIE M3 X MHOXECTBA
COOTBETCTBYIOT IOKa3aTelsM HHU30B. B mrore B 2-X
MHOJKECTBaX Z-NIEPEMEHHBIX 9 U3 HUX COOTBETCTBYIOT
MoKas3aTelsiM HH30B, 3 - TOKa3aTelssM BEPXOB.
KoMroHeHTBI mepBBIX 2-X COOCTBEHHBIX BEKTOPOB
SIBJISIOTCS MHANKATOPaMH NPUCYTCTBHS 3HaHUI [2-9]
u (opmanbsHO pazmenunmu 12 KOppeIMpOBaHHBIX Z-
MEepeMEeHHbBIX Ha 2 TOJMHOXecTBa To 6 z-
MIEpEMEHHBIX M B ONHCAaHHOM BBIMIE cocTaBe: (+
p=6+6=12.

Beenem B Hamry Momenb 1-0€ MHOXECTBO Zz-
MEPEMEHHBIX Z1,...,Z6 (=6), 00pasyromux 6 HOBBIX
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JIMHEHHBIX KOMOMHALMH HEKOPPEIUPOBAHHBIX U- AHaJIOrM4HO UHTEPIPETUPYIOTCS IpyTHE
MepeMEHHBIX U,...,Us, KaKaas HX KOTOPBIX paBHA COMIIOHEHTHI b21,031,041,051,061  cobGcTBeHHOTO

JUHEHHONW KOMOMHAIMKM W3 6 KOPPEIUPOBAHHBIX Z-
MEpEeMEHHBIX  Z1,...,Z6. OHH COOTBETCTBYIOT 6
MMEHaM-CMBICITIaM:

1. IIpousBoauTenEHOCTD TPy Aa (Z1);

2.Uucno KpecThsiH, B3SIBUIMX B apeHAYy WU
KYMUBLIAX yYaCTKH 3eMITH (Z2);

3. UpesmepHOe yBEJIUYECHHE
Gapuune (Z3);

4.TIponieHT JABOPOBBIX KPECTBSIH, IOJHOCTHIO
JIMIIEHHBIX MAIIHY (Z4);

5. Jloas or cyMMbl 3apabOTKa KpErnoCTHOTO
KpPEeCThIHUHA-OTXOJHNKA, KOTOPYIO OH 00s3aH OBLI
OTJaBaTh MOMENIUKY (Zs);

6. Kosdoumuenr OegHOCTH W HU3KOH
MOKYMAaTeIbHOW CIOCOOHOCTH KPETOCTHBIX (Zg).

Ilopsinok 3THX WMEH COOTBETCTBYET IIOPSIKY

paboTel Ha

KOMITOHEHT BeEKTOpa c1=(-0.32556, -0.39992,-
0.26265,-0.35804,-0.29797,0.35000)" 3HaueHune
cui=corr(us,z; )= -0.32556 PaBHO  3HAYECHUIO

k03¢ dULKeHTa KOPPENSIMA MEXAY U- epeMEHHOM
Ui (Uin=znawt+zipaxnt...tZieds1) U Z-TIEPEMEHHBIX Z1.
AHaNoru4Ho HUHTEPIPETHPYIOTCS Jpyrue
COMITOHEHTHI C21,C31,C41,C51,C61 COOCTBEHHOTO BEKTOpa
€1=(-0.32556, -0.39992,-0.26265,-0.35804,-
0.29797,0.35000)" — 1-ro crombua (opMupyemoii
HOBOW MAaTpHIIbI COOCTBEHHBIX BEKTOPOB Ass .
OcrayipHBIE  3HAYCHUS  BJIEMEHTOB  MAaTPHIIBI
COOCTBEHHBIX BEKTOPOB Ags MOJEIHPYIOTCS.

Bropoe MHOXECTBO BBOAMMBIX B HAIly MOJIENb
6 KOppETUPOBAHHBIX Z-TIEPEMEHHBIX Z7,...,212 (P=6),
00pa3yroT 6 HOBBIX HEKOPPENHPOBAHHBIX JMHEHHBIX
KOMOMHAIMK V-TIEPEMEHHBIX V1,...,Ve, KakIas HX
KOTOpPBIX paBHA JIMHEHHON KoMOWHauu u3 6
KOpPPENUPOBAHHBIX Z-TIEPEMEHHBIX Z7,...,Z12. CocTaB
MMEH —CMBICIIOB TI0Ka3aTelei, COOTBETCTBYIOIINX Z-
MEPEMEHHBIM Z7,...,Z12 CIEAYIOIIIH:

7. Uucino KpemocTHBIX, HEOOXOAWMBIX I
UCIIONIb30BaHMUS B KayecTBe CBOOONHOH W
KBaTH(PUIMPOBAaHHOI paboueil critbl (Z7) SKOH

8. Tlomenmmups 3aJOJDKEHHOCTh TOCYIApCTBY
(ze);

9. YpoBeHb ONarononyYusmoMeInKkoB (Zo);

10. YpoBeHb 3G GHeKTHBHOCTH TOCYAapCTBEHHOM
CHCTEMBI ympaBieHus (Zio);

11 . YpoBeHb aKTHBHBHOCTH OOIIECTBEHHO-
TOJIUTUYECKON JKH3HU (Z11);

12. Cremenp pacmpocTpaHeHUs (BHEIPEHUS)
uneu nmubepanusma (Z12).

[Topsitok 3THX MMEH COOTBETCTBYIOT MOPSAKY
KOMITOHEHT Bektopa C2=(-0.42238,0.3077,-0.30348,
-0.50000,-0.47057,-0.16240). 3HaueHne
bui=corr(vi,z1) = -0.42238 PaBHO  3HAYCHHIO
KodduimenTa Koppemsinun MeXAy V-TIepeMeHHOU
Vi M Zz-TIepeMEHHOW Z7. 3/ech z-TIepeMeHHas Z7 U3
crimcka Mensiet Homep 7 Ha Homep 1 (bii=corr(vi,zy),
nb0 OHa BXOIUT B JIMHEHHYI0O KOMOWHAIMIO V-
MepEMEHHON V1 (Vii=zi7bu1+zis  bat...+Zir2be1)

BekTopa C1=(-0.32556,-0.39992,-0.26265,-0.35804,
-0.29797,0.35000)" — 1-ro cronbna (opMupyemoit
HOBOM MAaTpHIBI COOCTBEHHBIX BEKTOPOB Bes.
OcranbHble  3HAYCHUs]  JJEMEHTOB  MATPHIIBI
COOCTBEHHBIX BEKTOPOB Bgs MOICITHPYIOTCS.

HoBble co0CTBeHHBIe CTPYKTYPbI JJIfA JABYX
MHOKeCTB BaJIMIHBIX MepeMeHHbIX

Tenepr  ucxomuoe  pasbuenme 17=11+6
TpaHcopMHupoBasiock B pa3zduenue 12=6+6. HoBoe
paszoucHue chopmupoBaHO 000CHOBaHHO,
YUYUTHIBAJIMCH BeCa KOMIIOHEHTOB 2-X IEPBBIX

cobcTBeHHBIX BeKTOpoB C17,17. Beinenennsie 12=6+6
KOMINOHEHT M3 34=17+17 KOMIIOHEHTOB 2-X NEPBBIX
COOCTBEHHBIX BEKTOPOB Ci717 SIBIITEOTCS
WHAWKATOpAaMH HE BBEJICHHBIX W3BHE 3HAHUI
(cmotpute [5,17]), a mMOSBWIKMCH H3-32 HAITUYUA
KOPPEJSILIMOHHOM MaTpPHILIbL (Tabnuna 1),
MOJyYeHHOW  ycpeaHeHueM 4-X  SMIHUPUYECKH
c(hOPMHUPOBAHHBIX MATPHIL R(1)17,17 +R(2)17,17 +R(3)17,17
+R@1717 . «Cpennsis» KOppeNAIMOHHAS MaTpula
Ri717=(1/4)[R®1717 +R@1717 +R®y747 +RWp7 47 ]
AMEeT MaTpHIly COOCTBEHHBIX BEeKTOpoB Ci717 , U3
KOTOPOI MBI U3BJIEKIN HY>KHBIX 12 3JIEMEHTOB.

3OT0 pa3zbHeHne MOIyICHO 13 IEPBOHAYAILHOTO
paszoueHuss 11+6=17 z-iepeMeHHBIX, SBJISIOIIAXCS
CYIICCTBEHHBIMI TNPUYNHAMH CUTYAIlMH «HU3BI-HE
XOTAT, Bepxu - He Mory™». B  mpouecce
(dhopmanm3aiy HHPOPMAIUOHHBIX TOTOKOB B HAIIIEM
HCCIIeIOBaHUU MOSIBUJIUCH (dbopmanbHbIE
OTpaHUYEHUs, KOTOpBIE NO-ApyroMmy paszommm 17
KOPPEIUPOBAHHBIX Z-TIEPEMEHHBIX KaK IO COCTaBy,
TaK ¥ M0 KOJIMYECTBY Z-TIEPEMEHHBIX B KaXKIOM U3 2-
X  MHOXecTB: U3 11+6=17  z-nepeMeHHBbIX,
BEIEMHIHNCE  (Q+p=6+6=12  Z-mepeMeH  HBIX,
AMEIOIINX BECOMEIC «BECay.

®dopmanbHO OTOOpaHHBIE 12 3IEMEHTOB U3
MaTpuIsl Ci7,17 13-32 UX PACHIOI0KEHUS B 2-X TIEPBBIX
CTONOIAaX, COOTBETCTBYIOT JBYM HaWOOINBIINM
COOCTBEHHBIM YHCIAaM. OTa CTPYKTypa MaTpHIl
COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX YHCEN
(A17,17,C17,17) BBIHYJAWIM HAac, ONUpasCh Ha
coJiepKaTesIbHbIe CMBUIBI ux 3JIEMEHTOB,
chopMHpOBATE JPYTYI0 COOCTBEHHYIO CTPYKTYpY.
Hogas cobctBenHast cTpyktypa (Bfpp,  Afgp)
COOTBETCTBYET 2 MHOXKECTBaM KOPPEIUPOBAHHEIX Z-
MepeMeHHbIX {Z1,...,Z6}, {Z7,...,212}. Kaxnas u3 12 z-
MIEPEMEHHBIX CTaHAApPTU30BaHA — HMMEET 3HAYCHUE
cpenneii (=0), nucriepcun (=1). iMeHa-cMbIcibl  z-
MIEPEMEHHBIX HE BIUIOT HAa WX pa3duenue. [losTomy
BO 2-OM MHOXECTBE U3 6 Zz-TIepEMEHHBIX Ha MECTe
OCTaIUCh 2  Z-TIEPEMEHHBIX, XapaKTePU3YIOIIUX
«Bepxu», a 10 z-epeMeHHble, XapaKTePU3YIOIIHe
«HH3BI», Pa3eNuiINch: 6 U3 HUX BXOAT B 1-oe , 4 —
BO 2-0€ MHOXXECTBO.
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Taoauua 3. Matpunst B*pp, A*gp COGCTBEHHBIX BEKTOPOB
032|052 038|021 045|046 |10 1( (042 | 058 036 |0,21 |0,38 | 0,39 | 1,0
1|56 67 06 28 93 41 000 7) 1238 |41 16 28 78 23 000
0,39 | 040 (069|019 021|032 |10 2( 1030 043 |0,74 |0,21 {019 | 0,28 | 1,0
2199 09 71 99 91 47 000 8) | 777 14 36 02 65 89 000
0,26 | 0,25 | 0,22 | 0,10 | 0,18 | 0,87 | 1,0 3( {030 |0,30 | 0,26 | 0,12 | 0,18 | 0,83 | 1,0
3126 05 44 09 39 97 000 9) | 348 |72 17 37 29 44 000
- R 4 |- - -
0,35 | 045 | 0,50 | 0,59 | 0,07 | 0,22 | 1,0 10 | 0,50 | 0,42 | 0,41 | 059 | 0,06 | 0,19 | 1,0
4 |80 26 21 79 52 75 000 ) 000 13 96 61 41 23 000
] - R 5( |- - - -
0,29 | 052 | 0,20 | 0,73 | 0,12 | 0,19 | 1,0 11 | 0,47 | 0,40 | 0,29 | 0,73 | 0,10 | 0,216 | 1,0
5180 01 62 88 76 02 000 ) 057 |57 59 34 87 07 000
- - ] 6( |- - -
0,3 | 015 | 0,15 | 0,03 | 0,82 | 0,37 | 1,0 12 | 0,16 | 0,19 | 0,18 | 0,04 | 0,87 | 0,37 | 1,0
6 |00 42 58 62 78 80 000 ) 240 | 02 27 46 27 48 000
0,67 | 1,00 | 1,00 | 1,00 | 1,00 | 1,32 0,86 | 1,00 | 1,00 | 1,00 | 1,00 | 1,13
44 000 | 00 00 00 56 30 000 | 00 00 00 70
3,10 | 1,97 | 0,30 | 0,30 | 0,15 | 0,15 3,10 | 1,97 | 0,30 | 0,30 | 0,15 | 0,15
A| 429 |51 98 98 1 05 6 A4 5 982 | 98 1 1 6
JIuneitHass koMOWHAIUA 6 Z-TIEPEeMEHHBIX U3 1- Paccmotpum PaBEHCTBO
o0 MHOKECTBA MMEET CBOU COMEPIKATEIbHBIN CMBICI, (I/mUT™V=Ap=diag(As,...,Ap),  HasHaumm  (mis

3aBUCSIIHNH OT CMBICIOB 3-X IOKAa3aTelIeH HA30B U 3-
X TMOKa3aresel BepxoB. JIuHelHas koMOuHaIMA 6 z-
MEPEMEHHBIX U3 2-TO MHOXKECTBA TaKXe MMEET CBOM
COJIepXKATeNbHBIH CMbICT. MBI He OyaeM 3aHUMaThCS
KOTHUTHUBHBIM MOJICTTUPOBAHHEM CMBICIIOB, TPUMEPHI
€ro MeTOAWK W3JI0XeHbl B cTaThsax [18-20], rae
paccMaTpuBalOTCs JpyrHe MpeJAMETHhIE O00JIacTH,
OTIMYAIONINECS HAJUYMEM OJHOTO MHOXKECTBA, a HE
2-X  MHOXECTB Z-TIepeMEHHBIX. MpI BBemem 2
MHO>KECTBa JIMHEWHBIX KOMOWHAIAIA. O6e
KOMOWHAIIMU coiepkaT 6 Z-TIepeMEHHBIX, HO pa3HOTO
cocraBa: l-as COCTOUT U3 Z-TIEPEMEHHBIX Z1,...,Z6, 2-
as—u3 Z-TIEPEMEHHBIX Z7,...,212. JInneiinas
KOMOUHAIMs U3 6 Z-MepEeMEeHHBIX Z1,...,Z 00pasyer U-
MEPEeMEHHYI0, a JMHeWHas KoOMOWHalus U3 z-
MEPEMEHHBIX Z7,...,Z12 00pa3yeT V-nepeMeHHy. Mx
M 3HaueHWd oObeauHEHB! B MaTpumbl Ump=Z;
Agp, Vimp=2Z2Bpp. «Becay n3 matpuir «BecoB» Agp, Bpp
coJiepKaT KaK 3aMETHBIC TaK M HE3aMETHBIE «Becay.
BBenem kadecTBe «BeCOB)» 3HAYCHHS KOMIIOHEHT 2-X
BEKTOPOB c1=(-0.32556, -0.39992,-0.26265,-
0.35804,-0.29797,0.35000)" u c>=(-0.42238,0,3077,-
0,30348, -0,50000, -0,47057 -0,16240) B 2 MaTpHIIBI

Agp, Bpp : HasHaYMM TEepBBEIMH COOCTBEHHBIMHU
BeKTOpaMH B Marpuie Agp, B Marpuue Bpp!
a1=C1,b2=cCa.

cobcTBeHHOro BekTopa D1=C1) coOcTBeHHOE HHCIIO
A1=3,104294118 (ero mons paBHa mone A1=8.7955 m3
A1717) comepxut 51,74%. CoOCTBEHHOE YHCIIO
A2=1,975058824  (BBOmMTCS B MOJIeJdb BMECTO
A2=5.5960). Ero mons paBHa 32,92% u paBHa goJje
22=5.5960 u3 Ai717). Hons 2-x Hambombmmx
cobcTBeHHBIX ymncen A1=3,10429, ,=1,975058 paBHa
84,66%. DToit no1m MHPOPMAITIH JOCTATOYHO () IUIs
MO/JICITMPOBAHHSl HEU3BECTHBIX 3HAYCHUH A3,...,As)
MO/JICITUPYEMOTO CIeKTpa Ags=diag(s,...,\e),
HEOOXOAMMOro Ul MOJEIUPOBAHUS 3HAYCHUH 2-X
MHOXKECTB BAJIMJHBIX MEPEMEHHBIX, TAKHX,4TO HX
Matpuibl  Ump,Vmp  YAOBIETBOPSIOT — PaBEHCTBY
(U/m)UTV=Ap= diag(As,. .., Ap).

Asroputm peanusain OM AUKIT Apy =>(Agp,
Bop, Ump, Vinp, Zmn=[Zmq| Zmp]) cocrout u3 6 sraros:
(App,Cpp)=>(A"pp,B"pp), A pp=>Aap, A"pp=>(Ump, Vimp),
(Ump,Agp,)=>Z1, (Vmp,Bpp)=>Z2, Z'mn=[Z"mq | Z* mp).

l1-ptit a1am  (App,Cpp)=>(A*pp,B*op) HE
aHamormueH  sramy App =>( Agp). Crepsa
Ha3Ha4aTcs HavaibHble 3HaueHus: (Ann,Cnn). 3aTem
1-w1it cronben matpuubl Cnpn=[Ci1|C2] 3amenseTcs
namuM Bekropom  C€1=(-0.32556,-0.39992,-0.26265,
-0.35804,-0.29797, 0.35000)" . Mmeem mapy maTpwuil
(Am,Cn=[B1|C2]). Pemaem  OnTHUMH3aUHOHHYIO
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Bagaay OC3 3 [6] u momyunm B*n= [B1| B*2]. D1im
MbI peanu3oBain 3tam 1: (App,Cpp) => (A*pp, B pp) -

Hnst peamuzanuu  stama A'pp=>Agp, pelaem
OC3 5 [6].

MoaeaupoBaHue 2-x MAaTpHII B*pp,
A*gpco6cTBEHHBIX BEKTOPOB

BriOpaHHBIMH ~ 3KCIIEPTOM  WHAMKATOAPAMH
NPUCYTCTBUSI 3HAHWH HU3aX M BEpXax COIEPKarcs B
2-x  Bektopax  €1=(-0.32556,-0.39992,-0.26265,-
0.35804,-0.29797,0.35000)",c2=(-0.42238,0,3077 ,-
0,30348,-0,50000,-0,47057-0,1624 0)T. Haznauum ux
MEepPBBIMH COOCTBEHHBIMH BEKTOpaMH B MaTpuiax Bpp
uAgp.

®dopmupyeM 1-pIii cTonbel Oy myIiel MaTpHIIbI
Bpp COOCTBEHHBIX BEKTOpPOB: Ha3HAYMM s 1-TO
cobcrBennoro Bexkropa bi=ci= (-0.32556, -0.39992,-
0.26265,-0.35804,-0.29797,0.35000)". OcransHblE 5
CTOJIOIIOB JIIO0OW OPTOHOPMHUPOBAHHOW CHCTEMOM
COOCTBEHHBIX  BEKTOpPOB. Jtu 6*5=30 umcen
SIBJISIFOTCSI HA4aJIbHBIMH 3HAYEHHUSMH JUIS pelIaeMoii
Hioke O3.  Ha3HayeHHbIE HayalbHbIC 3HAYCHUS
(Ann,Cnn): 1-pnii cromber;  matpuisl  Cnn=[C1|C2]
3aMEHEH HallMM BEKTOPOM c1=(-0.32556, -
0.39992,-0.26265,-0.35804,-0.29797,0.35000)
[Iponenypa «llouck pemeHus» NO3BOISET s
HavyanbHO# mapbl MaTpuil (Am,Cnn=[ B 1/C2]) Haiitu
(cMonenupoBaTh TNpPU Ha3HAYEHHBIX Mapamerpax
(Pucynok 1)) pemmts ONTUMHU3ANMOHHYIO 3amady
OC3 3 [8] u momy4uTh TEPBYIO HYXXHYIO Ham
OPTOHOPMHPOBAHHYIO ~MAaTpPHILY B*m=[B1/B*2].
OruMm  Mbl  peanmsoBamu  dtan 11 (App,Cpp)
=>(A"pp,B*pp) . OC3 3 tpebdyer, 4T0OBI H3MEHIEMBIMH
3HAYCHUSAMH Tpomeaypsl Solver (HEHM3BECTHBIMH
nepeMeHHBIME  ONITUMH3alMOHHOW 3amaun) ObLia
Ha3HaueHa noaMatpuma B, MaTpurrst Bee=[Bl| B2] u
BekTop (A3, A4, As, As). 3HaueHms A1=3,10429,
A2=1,975058 pacmonoxeHsl B sS4eelkax mepes
ssyelikaMd HEW3BECTHBIX 3HAYEHUM A3, A4, As, Ag
suelika,  cojeprkaias dbopMyly  CyMMBI:
3.10429+1.975058 + Azgthat Ast+Ag, sBISACTCS TUCHKOM
it neneBod  pyHkimm  mpoueaypbl  «Ilouck
peuieHus». SI4eliku OrpaHUYEHUH LUU MPOLELypPbI
«IToHCK pelIeH s COOTBETCTBYIOT (popmynam BTB=I
pp » BBT=I pp. HacTpolika mapaMeTpoB IIpOIELypHI
«ITouck pemenus» nokazana Ha Pucynke 1. Haxas
KHOIIKY «» HMeeM pelieHue — mapy mMatpuil (Ags,Bes).
B Tabnwmme 3 mnpuemeno pemenme O3 — mapa
(Ae6,Bes). 3mauenust symemeHTOB MaTpHil Ass,Bes
YJIOBIICTBOPSIFOT BCEM MATPHYHBIM OIPaHUYEHHSM.
Ilpouecc wutepaumii mpoien HopMmaiabHO. Mbl He
pemany 3aaady HaXxOXKACHUS MCKOMOTO pe3yibTaTa
10 U3BECTHHIM HMCXOJHBIM JaHHBIM. A pemamy B OT
Excel oOparHyio 3amady: momoOpaTh HCXOIHBIC
JIaHHBIE U TIOJYYEHMs JKEIaeMoro pesyJsbTara.
Cpencreo mowucka pemenuss Microsoft  Excel
UCIIONB3YET QITOPUTM HEIHMHEHHOW ONTHMU3AINH

Generalized Reduced Gradient (GRG2),
paspaborannsiii Jleonom Jlacmonom (Leon Lasdon,
University of Texas at Austin) 1 AnaroM YopeHoM
(Allan Waren, Cleveland State University).

Peamusanuun stama A*py=>Aqp, pemaem OC3 5
[8]. MHamee dopmupyem 1-p1ii crosber; Oymymei
MaTpuIbl Agy COOCTBEHHBIX BEKTOPOB: HA3HAYHMM JIJISI
1-ro COOCTBEHHOTO BEKTOpa ar=c2=(-
0.42238,0,3077,-0,30348, -0,50000, -0,47057 -
0,16240).  OcrampHble 5  cTONOLOB  JHOOOM
OPTOHOPMHMPOBAaHHOW  CHCTEMOH  COOCTBEHHBIX
BEKTOPOB. DTH 6*5=30 uuce ABISAIOTCSA HAYaIbHBIMH
3Ha4eHUAMH JUId perraeMoii Hike O3.

Hanee mpoBogum B OT Excel aHamornmdHble
MIpeIBIAyIIEeMY CIIy4ato nefcTBus o
KOHCTPYHUPOBAaHUIO TPOrpaMMBI-Tabmunbl st O3
MOJICITMPOBAHMS 3HAYCHUH AJIIEMEHTOB TOIMATPHIIBI
A, Marpuist Aee=[A1|Az] MpU  U3BECTHOU
MOJIMATPHIIC W U3BECTHOM BEKTOpe (A1, A2,A3, A4, As,
As): OH OBUI BBIUYMCIICH paHee NPH peaTu3aIliu
nporpammbl-Tabumnel - i O3 OC3 3 1o
MOJEIMPOBAHUIO  MaTpPUIIbI A%gs. 3HauUCHHUS
SIIEMEHTOB MATpHIBI A¥gs  YIOBICTBOPSIOT BCEM
MaTpU4HbIM oOrpaHuueHusM. [Ipomecc wuTepauuii
npouiesl HOpMalbHO. 3HAYEHUs 3JIEMEHTOB MaTpHIL
Ae6,B*66 mpuBeaensl B Tabmuie 3.

B wmarpune Ci717 uMenuch WHIUKATOPHI
[IPUCYTCTBUSL 3HAHHM, 3TO - COrr(Y;i,z)=bj momKHO
OBITh W3BECTHBIM H  YIOBIETBOPATH KPHUTEPHIO
YMEpEHHOM CBSI3U: corr(yi,zj)=>0.3. Yucno
KOMIIOHEHT y TEepBBIX 2-X COOCTBEHHBIX BEKTOPOB,
pacrioaraeMbIX B IEPBBIX 2-X CTONOIAX MAaTPHIBI
C17.17, paBHo 12 (Tabnuia 2).

Homepa 9THX  KOMIIOHEHT  Clie/lyIOLIHE:
1,4,5,6,7,8,9, 10,11,12, 13,17. Pa3genum 3TO HOBOE
MHO>XECTBO Z-TIEPEMEHHBbIX  Z1,...,212 W3 12 Z-
NEpEeMEHHBIX Ha 2 TOJAMHOXECTBa, PYKOBOJCTBYSIChH
NpaBUIOM «1-0€ MHOMECTBO COJEPKUT BECOMBIC
3HAYCHUS KOMIIOHCHT (MHIUKATOPHI MPUCYTCTBHSA
3HaHWI) W3 1-T0 COOCTBEHHOro BeEKTOpa, 2-0€
MHOXKECTBO - BECOMEIC 3HAYCHHS KOMIIOHEHT 2-TO
COOCTBEHHOTO BEKTOPay.

Msr peanmzoBanu onuH BapuanT OOpaTHOM
Mozemn K Ipsivoit Mogenut Zmn=[Zmq! Zmp.J=>(App,
Agp, Bpp,Ump,Vimp) , M=0+p,g=p, m>n.

Ipsmas  UKII-momens, direct  canonical-
redundancy variables (direct ~CRVA-model) )
COJZICPXKHUT cienyromue (OpMYJibl,  OTpaKkarolue
NperMyIIecTBa M30BITOYHO-KAaHOHUYECKUX
MePEeMEHHBIX

(\P]_Z\le -A? )qu:O pps AVY1B=A pp ,AT A=l pps
B™B=Il pp, Bpp=A¥21Aq, Ump=Z1 Agp,Vmp=Z2Bpp.
3aecy Matpuua Wo1 He sBiIsIETCS] [UAroHalIbHOM, OHA
PaBHa KOPPEIALUOHHON MaTpuIe U3 KO3 PUIeHTOB
koppensumii nap (U”,V") W3GBITOUHBIX TEPEMEHHBIX.
MHosxecTBa N30BITOYHBIX TIEPEMEHHBIX HE SIBISIOTCS
OM-OpTOTOHANBHBIMU.  MaTpuiry M30BITOYHBIX
NePEMEHHBIX MbI HE MPUMEHSeM, a HCIOJIb3yeM
MaTpuily A pp HyJIEBBIX KOBapHalMil M HE HYJIEBBIX
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ISRA (India) =4.971 SIS (USA) =0.912 ICV (Poland) =6.630
; ISI (Dubai, UAE) =0.829  PHUHII (Russia) =0.126  PIF (India) =1.940
Impact Factor: G\ (australia) =0564 ESJI(KZ)  =8.716  IBI (India) = 4.260
JIF =1.500  SJIF (Morocco) =5.667  OAJI (USA) = 0.350
Jucnepcuit OM-OpPTOrOHAJILHBIX N30BITOYHO- nepeMeHHbIX  (Vmp=Z2Bpy V  —TIepeMeHHBIX)
KaHOHMYECKUX IePEeMEHHBIX. BH-OpTOroHaIbHOCTD MOJIENIPYeM  TakKe  OTAensHo. B pabore

MHOKECTBAa HU30BITOYHO-KAHOHUYCCKHX TIEPEMECHHBIX

MPUCYTCTBYIOT 3 pasHble OYKBBI Il 3-X Tap

U OPTOHOMHPOBAHHOCTh COOCTBEHHBIX a-BEKTOPOB KaHOHWYeckux  (U,V), m36pITounsx (U™,
(b-  BexkTOpOB)  WCHONB3yETCS  HAMH  HHIKE. U30BITOYHO-KAHOHUYECKHX [TEPEMEHHBIX (U, V).
CootserctBytomue uM Matpuisl Ump=Z1Agp U—
il - AT I
[NapameTpbl NOMCKa peleHuna cow ST & yem ﬁ
MakcumanbHoe BpeMA: 1000 cewkyHp 0K
MpenenpHoe yncno MTepaunii: | 10000 OTMeHa

OTHOCUTENbHaA NorpellHoCTb:
JonycTumoe OTKNOHEHWE: 0

CxX0oOMMOCTb:

[ ] Auneitnas Mopens

[ | HeoTpuLaTeNbHBIE 3HAYEHHA

0,0000000001

0,00000000001

[ "] ABTOMaTHueckoe MaclTabupoBaHue

["] NokasbiBaTe pezynbTaThl HTEpaLMit

% COXpaHHTb MOaerb. ..

I l
l )
[ 3arpysuTb MoAefb... ]
l )
[ Cnpaska ]

OueHku PazHocTmn MeToa nowncka
@) nuHeiHasn (@ npsmbie (@) HbloToHa
) KBagpaTu4Hasn () ueHTpanbHble () conpspKeHHbIX CpagueHToB |
L -

Pucynok 1. OxHo napamerpoB HajacTpoiiku «Ilouck pemenus»
AJ8 IporpamMMbI-Ta0daunsl pemenns OC3 3.

MBI TpoM3BENH MOJAEIUPOBAHHE 2 MAaTpPHIL
Bpp,Agp, TpUueM JAuaroHajgbHas MaTpuia App
MOJICIUPOBAJIACh COBMECTHO C MaTpured Bp,. B
Ipamoii  UKII-momemm:A¥1,B =A p, ATA =l
pp,BTB:Ipp,Ump=21qu,Vmp:ZZBpp. 3aMeTI/IM,‘{T0 B
[psamoit UKII-Momenn He TpeOyeTcs BEHIIONHEHHE
pasercts A AT =l ;,, BB™=Il p, . Ho B O6paTHyro
UKII-moznens 3T orpaHuyeHus Mbl BBenu. Tak Kak
OPTOHOPMHUPOBAHHAS cucreMa COOCTBEHHBIX
BEKTOPOB  SIBISIETCS TaKXKEe W  OPTOTOHAIBHOU
cUCTEeMOH COOCTBEHHBIX BEKTOPOB
(TIceBIOCOOCTBEHHBIX BEKTOPOB). JIJTHHBI BEKTOPOB B
OPTOHOPMHPOBAHHOW CHCTEME paBHBI 1, a B a
OPTOTOHAJFHONH  CHUCTEME JIONMyCTUMBI ~ BEKTOpa
HeeJMHUYHOH INTMHBEL. MaTpuiia ceBJ0COOCTBEHHBIX
BekTOpoB C* MOM° NonemupoBaTh, permas Ipyrue
Bapuantsel OC3 3 [6].

B psIMOM MOJIENU o U3BECTHOU
xoppessannorHoi Matpune W12 =¥y pemaercsa I1C3:
(WP12¥21-A?)Agp=0 pp. B O6patHOii MosienH 3Ta 3a/1aua
HE peIraeTcs, UCIMOJIb3yeM TOJIBKO (akT: MaTpuia Agp
OyJeT SBISATBCS MATPHUIEH ICEBI0COOCTBEHHBIX
BEKTOPOB B COOTHOHICHMAX Hameld OOpaTHOH
moxenu. Ilocme mpeoOpasoBaHuWsl MaTpuil —z-
nepeMeHHbIX Z1,Z B MaTpUIbl KAaHOHUYECKUX
nepemeHHBIX (¢ mpumeHeHneM mozaenn AKK) B IIM
Amnanuza UKII pemaercst cnekTpaibHas 3aja4ya BUa
(P12¥21-A?)Agp=0 pp Kak 0000IIEeHHas CTIEKTpaIbHas
3a1a4a Bua( P12 122 Wo1-A2W11) Agp=0pp u

BBIYMCIISICTCS.  Jpyras  MaTpHlla  COOCTBEHHBIX
BeKTOPOB  Bpp=A"W2Aq. B npamoii mogenmu AKK
(oHa mTpHMeHseTCS TOcie NPUMEHEHUS MOJCIH
N30BITOYHBIX IEPEeMEHHBIX), €ClIu HuMeeTcs 2
MHOXKECTBa Z-TIePEMEHHBIX, TO AJISI TPeoOpa30BaHH 5
€e MaTpHUIbl 3HAYCHUH Zmq BBIYHCIAAECTCS TOJBKO
OJTHa MaTpPHUIIa COOCTBEHHBIX BEKTOPOB Agp, a Apyras
MaTpHia coOCTBEHHBIX BEKTOpOB Bpp ncmonms3yeres (
UL TIpeoOpa3oBaHUsl MATPHUIBl 3HAYCHUH Zpyp) IO
popmysie Bpp=AW¥Aq. ITlpu sTOM Marpuua
JIMHENHOTO  IIPeoOpa3oBaHUsL AWy nmomxHa
BBLIYUCIIATLCS 1O M3BeCTHBIM MaTpuiam A* u W .
3n1ecs B Hamieil oopaTHoil Matpuna W21 He H3BECTHA.
Ona Hac He wuHepecyeT. Crocoba IEKOMIO3UIIMH
MaTpunsl Qpq ¥ HaxoxaeHus 2-x matpuir A1 u W
u3 ypasHeHus Qpg=A'¥;; mam He m3BecTHO: Al —
quaroHanbHast , W21 — mpsAMoyrospHas MaTpuna.
Heynpasnsemas: auHeiHas CBSI3b MEXLy MaTpUIIAMH
Aqgp u Bpp/lnsa nac B O6paTHOH MOJIENN BaKHBIMH
9JIEMEHTaMH SBISIOTCS MaTpuubl Ag, Bpp. Onu B
OO6paTHOH MO/IETH MOJIENHUPYIOTCS HE3aBUCUMO JPYyT
OT Jpyra u B jononHeHue K papeHcteam AT A =I g,
B™B=I pp ymoBaeTsopstoT paBeHcTBam A AT =I pp,

BB™=I p, . B TIpsamoit mMomenu matpuisl Agp, Bpp
OPTOTOHAJIbHBI, B OO6parHoit MOAeTH —
OPTOHOPMUPOBAHHEI.

Tak xak W22 =lpp. Y11=lqq , TO B nciONB3yeMOit
Hamu [Ipsmoit Monemu M30eirouno-KanoHnecknx
IlepeMeHHBIX MBI HE HCIOJB3YEM €€ MOJAMATPHILIbI
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ISRA (India) =4971  SIS(USA)  =0912 ICV (Poland)  =6.630
; ISI (Dubai, UAE) =0.829  PHUHII (Russia) =0.126  PIF (India) =1.940

Impact Factor: G\ (australia) =0564 ESJI(KZ)  =8.716  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) =5.667 OAJI (USA) = 0.350

(W12,¥21 ). Xots1 oHE GurypupyroT B permaemoit I1C3
Buga (W12%¥21-A?)Aqp=0 pp. VI3 3TOro cooTHOLIEHUS
MBI i1 Hamielh OOpaTHOW MoOJeTM B KadecTBe
BXOJHBIX OOBEKTOB HA3HAYUM JMar OHAJIBHYIO
marpuiy App=diag(As,...,Ap). Cxema OM Amnanmsa
HKII: App: > (Bpp,qu, Ump,Vmp) oTpaxacT
MOCJIEI0BATENIFHOCTD 3TaIoB HE3aBHCUMOTO
MOJICTIMPOBAHUSI OPTOHOPMHUPOBAHHBIX KBaJpPaTHBIX
(g9=p) marpuir coGCTBEHHBIX BEKTOPOB Agp, Bpp, =P,
COJIepIKaIlMX 33/laHHbIe (CMOTPHUTE BBIIIE) 3aMETHbIC
3HauyeHus KoMmnoHeHT. HewsBectHas marpuna Qpp
JIMHEHHOW CBSI3M HAaC HE UHTEpECyeT.

MonaeaupoBanune MaTpull Ump, Vmp 3HaYeHUH
BAJIMHBIX MepeMeHHbIX

Matpuibl Ump,Vimp SBISIOTCS MaTpUIIAMHA U3 M
3HAYCHUHN OHM-OpTOTOHAIEHBIX N30BITOYHO-
KaHOHHUYECKHX nepemeHHbIX  (biorthogonal
canonical-redundancy variables). Mogemupyem 2
MaTpHULbI Ump, Vimp U30BITOYHO-KAHOHUYCCKUX
nepeMeHHbIX. OHH HYXKHBI JUII  MOJICIIUPOBAHHS
MaTpHUIl M 3HAYCHUH, OOBCIUHEHHBIX B MATPHIIBI
Z1,Z5. Matputibl Ump,Vmp JI€TKO MOAETUpPYETCS, TaK
MaTpHIlBI, O00JamaroIike TAKHUMHUXKE CBOWCTBAMHU
MOJICIMPOBAIUCH B paMKaX JAPYTrUX OOpaTHBIX
moaeneit. CoorHomeHus Buaa Ump=2Z1 Agp, Vimp=2Z2Bpp
u cBodicTBa Marpull Agp, Bpp. Beca» m3 marpun
«BecoB» Agp, Bpp comepxaT kak 3aMeTHBIE TaKk H
He3aMETHBIE «Becay mpH JTIO0BIX MaTpuiax Ump, Vimp
CYIIECTBEHHO OMPEICNAIOT 3HAYCHHUS DSJICMCHTOB

Z1,Z,. Marpunbl  Ump,Vmp MOKa  JOJIKHBI
YAOBIETBOPATH PaBEHCTBY (1/m)UTV=Ap,=
diag(Mi,. .., Ap). WHoii croco6 MaTpHIax

MaTpHUIBHAYCHUHA BaJMHBIX MepeMeHHBIX Ump, Vmp
nmoka He OyzneM paccMaTpuBaTh. BBoauUMBIE HaMH
MOJIeNIb U-TIepEMEHHBIEC SABJISIOTCS BaJIMIHBIMHU IS
U3MEPAEMBIX  Z-TIEPEMEHHBIX,  Z1,...,Z6, V  —
HNEPEMEHHBIE SIBIIIOTCS BAIUIHBIMHU JUISI U3MEPSAEMBIX
Z-TIEpEMEHHBIX  Z7,...,Z12. CMBICIBI  BAJIMIHBIX
HNEPEMEHHBIX CUHTaEM 3a/JaHHBIMH, OHH
nepeducieHsl  Bblmie. MHoxectBa U- © V-
HNEPEMEHHBIX, TIPEICTABICHHBIE Y€PE3 CBOU MATPHILIBI
3HaUEHUN Ump  Vmp, HEKOPPEIHUPYIOT:

(U/m)U™V=Ap= diag(M1,...,Ap), a Kaxplil cronber
marpui, Ump u Vmp  crammaptusoBan: (1/m)U
TU=lpp,(1/m)VTV=Ipp,ITapsr  cronbumos  (Uj,Vj)) u3
marpul  Ump, Vmp HMEIOT JUIHHBI  Ag,...,Ap,
VOOPSIOYCHHBIE 1O  yOBIBaHWIO:  A>...>Ap>0,
(1/m)UTV:App: d|ag(}\,]_, . .,}Mp).

Coortnomenns n3 Mmeroxga [IMCA — meroma
u30bITOouHbIX epemenHbix (MUIL, redundancy values
analysis, RVA [ ]) wusnoxensl B paborax [ .
CoOTHOIIIEHUS U3 MPSIMOM 3a/1a4yul, pelieHHo B [ |,
obpazkior Ilpsmyro mozens RVA (npsmas RVA-
MOJIeNIb) M CXEeMaTH4HO o0o3HauuM Tak:[Ipsmas

RVA-mozens Zow=[Zma| Zmp,1=>(App,
Adgp,Bop,Ump, Vimp) , M=0+p,q>p, ucnons3yemast B 3T0i
cTaThe, HU3JOXKeHa B crathe [1]. BxonupimMu

00BEKTaMU B HEH SBISAIOTCS 2 MaTPHUIIBI qu|Zmp,,
00beIMHEHHbIE B OHY MATPULY Zmn= [Zmq| Zmp,]-
OTH  MaTpuLBl Zmg | Znp  TOJBEpraroTcs
npeoOpa3oBaHUsIM METOJIOM H30BITOYHBIX
nepemennbix [11] .Ilomydennple 2 MHOXECTBa
H30BITOYHBIX (redundancy variables [11])
MEPEMEHHBIX  PAacCMATPUBAIOTCA KaK  BXOIHEIC
marpunbl 1 [IM AKK [1]. Tlocie npeo6pa3oBanus
2-X MaTpuIl 3HAYeHWH W30BITOYHBIX IEPEeMEHHBIX
moilydyaeM 2 — MaTpHObl 3HA4YEeHUH W30BITOYHO-
KaHOHUYECKHUX nepemennbix  (biorthogonal
canonical-redundancy variables) uMeeM
OMOPTOrOHANILHBIC MaTpHLBI
(U/m)UTU=lpp, (1/M)VTV =1y, (L/m)UTV=Ap=
diag(M,...,Ap), A1>...>Ap>0. DOpMyJBI U3 MOJIEIH
U30BITOYHBIX MEPEMCHHBIX MBI HE MNPHUBOAMM. Ee
(hopmyssl puBeneHbI B ctathax [1,11]. B ctatbe [1]
JOKa3aHbI TEOPEMBl 00 WHAEKCAX H3MEPEHUS CHII
CBsI3eH MEXKAY ABYMS MHOKECTBAMH Z-TICPEMCHHBIX ,

U30BITOUHBIX MEePEMEHHBIX, KaHOHHYECKUX
MePEMEHHBIX, U30BITOYHO- KaHOHHYECKUX
HepEMEHHBIX. Teoperudeckoe obocHOBaHHKE

CYIIIECTBOBAHMS HHANKATOPOB IPUCYTCTBHS 3HAHUH B
MaTpHIax COOCTBEHHBIX BEKTOPOB Agp, Bpp B ITpamoii
MOJIEI U30BITOYHO- KAaHOHHUYECKUX IEePEeMEHHBIX
nokaszaHo B Teopemax 1 u 2 [1].

Ta6nauua 4. MaTpuna 3HaYeHUi BaJIUHBIX nepeMeHHbIX Ump

1 2 3 4 5 6
1 |01795 | 0,2324 03662 | -0,1322 | -0,0020 | 0,2589
2 |-03689 | 0,168 01520 | 03542 | -0,0526 | -0,2611
3 |-01552 | 02795 04676 | 02590 | -0,0274 | -0,0977
4 | 05000 | -0,0585 00571 | 0,0865 |-02113 | 0,0185
5 |04543 | 0,2183 -0,3425 | -0,2286 | -0,4538 | -0,0867
6 |00141 | 0,2398 02203 | -0,0303 | -02020 |0,2117
7 |o0775 | -01515 0,174 | 00717 | 00578 | 0,0677
8 |-01204 |0,1882 03173 | -0,2365 | 03198 | 0,1332
Philadelphia, USA 577 D Clarivate

Ana lytics indexed



ISRA (India) =4971 SIS (USA) =0.912 ICV (Poland) =6.630
Impact Factor:  SiBU0A9 -0 P Cusa 00 midy | 1ot
JIF = 1.500 SJIF (Morocco) =5.667  OAJI (USA) =0.350
9 0,1047 -0,4601 -0,0191 0,1717 -0,1082 -0,2495
10 | -0,1614 -0,0298 0,0507 0,2186 0,0003 -0,4367
11 | 0,1096 -0,0703 -0,1917 -0,1549 -0,2546 0,3706
12 | 0,1634 -0,1158 0,1708 -0,2291 0,3968 0,1436
13 | 0,0024 -0,2984 -0,1993 0,2481 0,0743 -0,3553
14 | -0,1581 -0,2793 -0,0941 -0,1043 -0,1643 0,1826
15 | 0,1708 0,0413 0,2701 -0,3233 0,1846 -0,0331
16 | -0,2994 0,3252 -0,1616 0,3322 -0,2659 0,0431
17 | 0,0214 -0,2377 -0,0222 0,1935 0,3418 -0,2894
18 | -0,1718 -0,0582 -0,0550 -0,3685 0,1442 -0,0260
19 | -0,0435 0,1071 -0,2554 0,0990 0,0940 0,2231
20 | -0,0353 0,2405 0,1762 -0,0176 0,1910 0,2585
21 | -0,2749 -0,2294 -0,1556 -0,2092 0,0276 -0,0761
0,00001 0,00000 0,00002 0,00000 0,00000 -0,00001
1,00000 1,00000 1,00000 1,00000 1,00000 1,00000
Ta6auna 5. MaTpuna 3HaYeHUi BaAJIUHBIX epeMeHHbIX Vmp
1 2 3 4 5 6
1 -0,103387 | 0,231114 | -0,22035 | -0,55432 | -0,13338 | -0,01807
2 0,0316108 | 0,275109 | -0,31296 | 0,191314 | -0,32438 | 0,479869
3 -0,000334 | 0,032132 | -0,07629 | -0,04876 | -0,16754 | -0,26277
4 0,2123823 | 0,280054 | 0,05188 | -0,14246 | -0,28471 | -0,0821
5 -0,270968 | 0,083886 | -0,01446 | -0,10345 | 0,018949 | -0,1331
6 0,0684028 | -0,359569 | 0,014247 | 0,064659 | -0,13144 | 0,316285
I 0,0292324 | 0,133191 | 0,162235 | 0,127677 | 0,289734 | 0,028629
8 -0,066472 | -0,221209 | 0,278837 | 0,32349 | 0,131306 | 0,089823
9 0,2236834 | 0,022531 | -0,25728 | 0,108651 | -0,16188 | 0,131792
10 | -0,200632 | 0,13165 0,150519 | -0,07212 | -0,09298 | -0,34402
11 | -0,460813 | -0,432963 | 0,442993 | 0,065436 | -0,11661 | -0,14119
12 | 0,4029234 | -0,259181 | -0,39224 | 0,160233 | 0,097468 | -0,07137
13 ] 0,0126144 | -0,158155 | -0,11173 | 0,02411 | -0,11752 | 0,142787
14 | -0,035205 | 0,111855 | -0,34601 | -0,16509 | 0,363622 | 0,13152
15 | 0,0189368 | -0,129913 | 0,008421 | -0,26414 | 0,120367 | -0,39018
16 | 0,07074 0,142149 | -0,13118 | -0,03169 | -0,17763 | -0,15929
17 | 0,2902339 | -0,346107 | 0,163331 | 0,12874 | -0,01152 | 0,098059
18 | 0,343027 0,044734 | 0,215085 | -0,26724 | 0,127981 | -0,25614
19 | -0,375766 | 0,133968 | 0,242941 | -0,03442 | 0,371171 | -0,01949
20 | -0,211063 | -0,032408 | -0,0095 0,512208 | 0,434857 | 0,300154
21 | 0,020857 0,317129 | 0,141528 | -0,02284 | -0,23587 | 0,158815
0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
1,0000 1,0000 1,0000 1,0000 1,0000 1,0000
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IIpenMy1ecTBOM MPUMECHSIMOH B JAHHOW CTAThE
OO0patHoit MoziemH SABISIETCS] OMOPTOrOHAIBHOCTD 2-X
MHOXECTB N30BITOYHO-KaHOHHYECKNX MEPEMCHHBIX,
BO3MOYKHOCTB MOJICITIPOBATh OTIENBHO "
HE3aBHCHMO Jpyr o japyra wmartpull  Agp, Bpp.
KoHcTpynpoBaHne HOBOW COOCTBEHHOM CTPYKTYpBI
(App,Agp,Bpp) B3amen cTapoii (A17,17, Ci17,17) 1 IepeHOC
3HaYeHUH (MHIUKATOPOB MPHUCYTCTBUS 3HAHUIl) B
JPYTYIO CHUCTEMY BaJIMJIHBIX MOKa3zaTeJel SBISIOTCS
HOBBEIM MpHeMOM Uit  (OPMYJTHUPOBAHUS HOBOM
METOJMKH KOHCTPYHUPOBAHHS CHUCTEMBI BAIMIHBIX U
V-TIEPEeMEHHBIX ¥ KOPPEITHUPOBAHHBIX Z-TICPEMCHHBIX
(z1,...,26),(27,...,212). Tlpu peoOpa3OBaHUAX MATPHIL
Ump, Vmp B MaTpHUIBl KOPPEIHPOBAHHBIX Z-
nepeMeHHbx  (Z1,...,26),(27,...,212) [pPUMEHYEM
OPTOHOPMHPOBAHHbIE MATPHITEI B pp 1t Agp.

KoncTpynpoBaHne MpoOBOTUTCS — CIETYFOITIM
obpazom. U3 marpumbt Ci7,17 BRIICISAEM €€ SIIeMEHTHI-
WHAWKATOPHl ~ TPUCYTCTBHSA  3HAHWHA, O3TO -
corr(yi,zj)=cij , YIOBJETBOPSIOUINEC KPUTEPHIO
yMmepenHo#t cBs3u: COrr(yi,zj)=>0.3. Yuciao Ttakux
KOMITOHEHT Yy TEpPBBIX 2-X COOCTBEHHBIX BEKTOPOB,
pacrmonaraéMbIX B MEPBBIX 2-X CTOJOIAX MAaTpPHIIBI

Ci717, paBao 12 (Tabmuma 2). Homepa »s1ux
KOMITOHEHT CIeyIOIIHeE: 1,4,5,6,7,
8,9,10,11,12,13,17. Pa3menum  COOTBETCTBYIOIIEE

3TUM HOMEpaM HOBOE MHOXECTBO Z-TIEPEMEHHBIX
Z1,...,212 13 12 Z-mepeMeHHBIX Ha 2 TIOJIMHOXECTBA,

PYKOBOACTBYSICH ~ NPaBWIOM  «l-0e  MHOXECTBO
COZCP)KUT  BECOMBIE  3HAYCHHS  KOMIIOHEHT
(MHOUKATOPBI TNPHUCYTCTBUSA  3HaHMH) wu3  1-ro

COOCTBEHHOTO BEKTOpA), 2-0¢ MHOXKECTBO - BECOMBIC
3HAYCHUST KOMIIOHEHT 2-TO0 COOCTBEHHOTO BEKTOPay.
Tornma 1-oe MHOXKECTBO COCTOMT M3 6 MoOKa3arelieH,
COOTBETCTBYIOIIUX 6  Z-TIEPEeMEHHBIX Z1,...,26 H
UMCHOIIUX CMBICJIBI-UMCHA.

1. TIpow3BOAMTENFHOCTH TpPYAa KPEHOCTHBIX
KPECThsIH (SKOHOMHYECKHUH ITOKAa3aTeb);

2. Uwmcao KpecThsH, B3SABIIMX B apeHAy WIH
KyNHBIINX  y4YacTKH  3eMJIH  (3KOHOMHYCCKHMA
MOKa3areJb);

3. UpesmepHOE yBEIHMUYCHHE paboTel Ha
OapuiHe (PKOHOMHYECKHH MMOKa3aTeb);

4. TIpomeHT IBOPOBBIX KPECThSIH, MOJHOCTHIO
JIMIIEHHBIX HalTHU (3KOHOMUYECKHUH TT0Ka3aTellb);

5. Honga ot cyMMbl 3apaboTka KpEHmOCTHOTO
KpPECThSIHUHA-OTXOJHUKA, KOTOPYIO OH 00s3aH ObLI
OTJaBaTh MOMEIINKY (IKOHOMHYECKHUH MOKa3aTeb);

6. Kospoumment OemHOCTH ¥ HHU3KOH
MOKyHaTeIbHOM CHOCOOHOCTH  KPEMOCTHBIX
(PKOHOMUYECKHUI TTOKA3aTENb);

2-0e MHOXXECTBO COCTOMT M3 6 TIOKa3aTelleH,
COOTBETCTBYIOIINX 6 Z-IEPEMEHHBIM Z7,...,Z12 H
HMEIOIIUX CIICAYIOIINE CMBICIIbI-UMEHA:

7. Uucno NMOKyIIEHUH HENOBOJIBHBIX KPECThbSIH
Ha )XM3Hb MOMEIINKOB (KpIMHUHAIBHBIN TOKA3aTeIh);

8. Uwmcno KPECTbIHCKMX  BOJIHEHUH
(TmonuTHYeCKuil MOKa3aTeh);

9. Uucno KpecThsiH, TEPEMECTHBIIMXCS B
ropoja. (MUrpallMOHHBIH TI0Ka3aTelsb);

10. Ywucimo KpemocTHBIX, HEOOXOIAMMBIX IS
HCTIONB30BaHUA B KayecTBe CBOOOTHON n
KBATH()UIIMPOBAHHOK paboueit CHUITBI
(3KOHOMUYECKH ITOKa3aTeb);

11. TloMenmuubps 3aJ0KEHHOCTh TOCYJapCTBY
(3xOHOMUYECKU TOKA3aTeNb);

12.Ctenens pacnpocTpaHeHHs (BHEAPEHUS)
uzeu audepani3Ma (MOJTUTHUECKUN TT0Ka3aTelb).

PaccMoTpuM HOBOE MHOMECTBO — BaJIHMIHBIX
HEKOPPEJIMPOBAHHBIX MEPEeMEHHBIX  Ut,...,Us U1
KOpPPENUPOBAHHBIX Z-TIEPEMEHHBIX Z1,...,Z6, TaKHUX
yro aij =corr(ui,zj)=corr(yi,zj)=Ci,j=1,...,6. 3ameHuM

MU crapoe MTOJIMHOKECTBO BaJIMTHBIX
HEKOPPEIMPOBAHHBIX 6 Y-TIEPEMEHHBIX U3 UX 00IIETO
gucaa  Yi,..., Y17. Kaknass i—as nmepemennas (ux 6

IMTYK) W3 CTaporo IIOJMHOKECTBA  BaJIMIHBIX
HEKOPPETMPOBAHHBIX Y-TIEPEMEHHBIX YAOBICTBOPSCT
YCJIOBHIO paBeHCTBa COrr(Yi,zj)=Cij.

ITepenecem 3Ti 6 KOMIOHEHT U3 MaTpHIbl C17,17
B 1-b1ii cTONOCIl HOBOW MAaTpHIBI COOCTBEHHBIX
BeKTOpoB Ags . IlepeHecem 6 BbIAEICHHBIX (IO
KPUTEPHIO 3aMETHOCTH ) KOMIIOHEHT 2-TO CToJOIa
CTapoil MaTpuilbl COOCTBEHHBIX BEKTOPOB W3
Matpurpl Ci7,17 BO 2-0#f cromben HOBOM MaTpHIBI
COOCTBEHHBIX BEKTOPOB Bg 6 .

MopaenupoBanne HayHEM C 2-0H MaTpPHUIBI
Be,s.PaccMoTpuM 2-0e HOBOE MHOMKECTBO BaJTHIHBIX
HEKOPPEIUPOBAHHBIX MEPEMEHHBIX Vi,...,V6  JUIA
KOPPETUPOBAHHBIX Z-TIEPEMEHHBIX Z7,...,212, TaKUX
gyro b =corr(ui,z))=corr(yi,zj)=Cij,rne  HOMeEp
j=7,...,12, sBnsietcs mepeHyMEpOBaHHBIM W3 HOMeEpa
KOMITOHEHTHI |2-MepHOro COOCTBEHHOTO BEKTOpa U3
Mmatpuiibl Ci7,17. [Ipon3oniia 3aMeHa OJHOH MaTpHUIlbI
Ci717 Ha gpyryro wmatpuny Bee. AHamornuHo
(bopmupyem matpuiy Aee. [lanee perraeM OTAEIEHO
2 ONTUMU3AIMOHHBIC 33a4d W HMEEM MAaTPHIEI
B*6,6,A%.

BBoamMeie B HaITy MOJIENb MAaTPHUIIBI SBILIOTCS
OpPTOHOPMHPOBAHHBIMU MaTpunamu. Ecim  martpuma
Ass (i Bgg) Tocie pemieHHsS ONTHMH3AIMOHHON
3amaun () TONy4YWiIack OPTOHOPMHMPOBAaHHOH, TO
Matpunia Aes (W Beg) sBIseTcs Marpuiei
COOCTBEHHBIX BEKTOPOB KOPPEISIIUOHHON MAaTPHUIIHI
JUISL  MHOXECTBA Z-TIEPEMEHHBIX, Z1,...,Z6, (IJIS
MHOXKECTBa Z-TIEpEMEHHBIX Z7,...,Z12). Eciam ojHa
(mmm obe  marpuiel) w3 MaTpull Ase.tuid Beg
MMONyYMJIaCh OPTOTOHAJNBHOW, TO OHAa SBISETCA
MaTpuLen IICEBI0COOCTBEHHEIX BEKTOPOB
().OproroHanbHBI  BEKTOp C  COCTOHT W3
B3aUMHOIEPIEHAUKYJSIPHBIX ~ BEKTOpPOB, cpenu
KOTOPBIX UMEIOTCSI BEKTOPHI C AJTUHON, HE paBHOM 1:
cc'™=1, cTc#l. Marpuna Ces , O0OBERUHAIOMIAS
3HAYEHUST KOMITOHEHTOB TAKMX BEKTOPOB, HA3BIBAETCS
MaTpUIIeH IICEBIOCOOCTBEHHBIX BEKTOPOB.
MHOXeCTBO  MaTpHil  COOCTBEHHBIX  BEKTOPOB
SIBJISIETCS YacThbIO MHOKECTBA MaTpHII
TICEBI0OCOOCTBEHHBIX BEKTOPOB.
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OpTOroHaNbHYI0 MAaTPUILY Ass (Bss) B Bun 6 xpuBsix mnokasaH H Pucynke 3. Homepa ctpok

JanpHEHeM npeodpasyeM (TMocie PEIIeHUs OJTHOM
OC3 w3 6 OC3 [3-6]) B OpPTOHOPMHPOBAHHYIO
Mmarpuy A¥es (B*s6) COOCTBEHHBIX BEKTOPOB. JTO
[O3BOJSET HAM MMeETh 2 Marpuisl A'ss u Begs
OPTOHOPMHUPOBAHHBIX ~ COOCTBEHHBIX  BEKTOPOB,
YIOBIETBOPSIONIMX  YCJIOBHIO A'ss A=l
(B*6,6B"T6,6=Ipp, oTCyTCTBOBaBIIETO B [IM AUKIT [1]
Ipu pemennu OC3 3 momydaem mapy matpuil ()
COOCTBEHOH  CTPYKTYpbl A  KOPPEIAHOHHOM
MaTpHIlBl HE MCIHOoJb3yeMoil manee. Mcmonb3yroTces
TOJILKO HEKOTOPBIE BECOMBIE d1eMeHTh AT 6, B¥s 6.

MonaeaupoBanune MaTpul Zmg, Zmp 3HaAYeHUH
N=q+p Z-mepeMeHHbIX

PaHee MbI CHOACIMPOBAIM MATPHUIBI «BECOBY»
Afqp, Bpp, MaTpuel  3HaueHnit BaamuaabX Ump ,Vimp
MOJICTIUPYIOTCS OJJTHOBPEMEHHO M B 3aBUCHMOCTH OT
cnektpaApp=diag(As, ..., Ap):(1/MUTV=App.
OpTOHOPMUPOBAHHOCTH marpurr A, B
MO3BOJISIET HAM BBIYMCUTH 3HAYCHUS DJIEMEHTOB
matpul Z1,Z2:Z1=Ump A Tgp, Zo=Vimp B Tpp.

Tak xak map marpun A'gy, B'py cymiectByer
0eCKOHEUHOE MHOKeCTBO, TO Tap MaTpui (Z1=Ump
ATy, Zo=Vmp B*"pp) - GeckOHEUHOE MHOKECTBO.
Onmna mapa Marpun Zi,Z; nupum=21,0=6,p=6
BH3yaJIM3upo BaHa Ha Pucynkax 2 3. BBeneHHble B
MOJIeTb U-TIEPEeMEHHBIC SIBISIOTCS BAJTHIHBIMU JIJIsI
MOJICTIBHBIX (HE BCEra U3MEPAEMBbIX ) Z-IIePEMEHHBIX
Z1,...,26, V-TIEPEMEHHBIE SIBJISIOTCS BATMIHBIMHU IS
MOJIETIBHBIX (HE BCETa U3MEPAEMBIX) Z-TIEPEMEHHBIX
27,...,212.

Busyanuzanus ANHAMUK
3HaYeHui N=(+pP Z-nepeMeHHbIX

HU3MECHCHUSA

[Hokazarens 4. «IIpoueHT I1BOPOBBIX KPECTHSH,
MOJIHOCTBIO JIMIICHHBIX TAIIHU (9KOHOMHYECKHH
MoKa3aTesb) ObIT BbIIENICH HaMH Bbime. OH MMeeT
«Becy, paablii  -0.5000 (cMOTpUTE KOMIIOHECHTHI
Bektopa ai =(-0.4224,0.3078, -0.3035,-0.5000, -
0.4706, -0.1624)7).

Beinenum  matpuily X0 216 H, IIOJB3YSCh
¢yaknueit  «CopTHpPOBKa»,  YHOPSAOYMM IO
BO3PACTaHUIO 3HAYCHHS 3JEMEHTOB CTONOIa Nod,
3JIEMEHTHI CTPOKH OCTAIBHBIX CTOJIOI[OB TOMEHSIOTCS
B COOTBETCTBHH C IIEPECTAHOKOW 3Ha4YeHWIl CcTOJNOIA
Ne4. Homepa cTpok mociae NEpecTaHOKH CTPOK
XMy 6 5,4,16,13, 19,10,17,2,7,9,3, 6,8,11,20,1,15,
12,14,21,18 z1,...,z6. Bug 6 KpuBBIX TIOKa3aH Ha
Pucynke 2. Jlunamuka mnokasarenst Ned (kpacHas
KpHBasl) HEraTUBHAsI: 3HAUYEHUSI IIPOLIEHTOB IBOPOBBIX
KPECThSH, MTOJTHOCTHIO JTUIICHHBIX MAIIHA
YBEJINBAIOTCH, 3TOT TpeHT MTOKa3bIBAaET
YXYAIIAONUIylocs ~ CTeNeHb  KadecTBa  JKU3HHU
KPETIOCTHBIX KPECTHSH.

AHaNOTMYHO  paccMarpuBaeM — BekTop by
=(0.3256,0.3999, 0.2626, 0.3580, 0.2980, -0.3500)" .

tabmuisl - X%Pp106 TepecTaBUINCH B CHEAYIOLIEM
TOpsAKE:
4,10,13,18,15,7,8,1,16,5,3,6,2,12,9,19,20,17,11,
21,14,

Bun 6 KPHUBBIX, COOTBETCTBYIOIIIX
BH3YaIIN3UPYEMBIM Z-TIepeMEHHBIM 27,...,212,
nokas3aH Ha Pucynke 3. Jlunamuka moxasarens Nel2
(cuHsis  KpuBas) IOKa3bIBae€T  IOJOXKUTEIBHYIO
JUHAMUKY:  3HQueHHUs  IOKa3aTels  «CTEHeHb
pacripoctpaHeHus (BHEIPEHHs) HeH JIu-0epanu3mar
Bo3pactaer. Tpena »Toro mokaszatens  Nel2
MOKa3bIBa€T HapacTaoINe HN3MEHEHUS B CO3HAHHUU
BEpXOB. AHanu3 H3MEHEHH CO3HaHUS HHU30B OT
BIMsSIHUS TI0KazaTens Nel2 momkeH MpOBOAMTHCS HE
3[1eCh: BEPOATHEE BCETO «YXYIIIAIOMIAsCS CTENCHb
KayecTBa JXKU3HH KPEMOCTHBIX KPECThSH» HAMHOTO
CHIIbHEE BIIIsUIa HA COSHAHUS HU3O0B.

TIepectanoBk ctpok Matpur] X'Wp; ¢ X0@),106 HE
MeHSIFOT 3HaueHUi Matpuil (App, Agp, Bpp,Ump,Vinp).
Cootsercteytomme  martpumaM XMy s X036
MaTpulbl Z;. MOJASTUPOBAIUCH OTHENbHO. IloaTOoMy
MBI MOXEM MEepecTaBisTh MO-Pa3sHOMY CTPOKH
MaTpunbl Zi, W CTpoku Matpuubl Zp. Taxue
NePEeCTaHOBKHU HE M3MEHSIOT 3HaueHuil MaTpuil (App,
A+qp,B+pp,Ump,Vmp). ManI/H_[BI A+qp,B+pp
MOJICITHPOBAIHCEH OTACIHHO.

Mp1 npoBeNH BU3yanu3aluio rmokasareneit Ned,
Nol2. Buzyanuzanuuu 1o APYyTHM 3aMETHBIM «BECaM»
MMOKa3bIBAlOT WX TpeHAbl. OHM HE TPOTHBOpEYAT
HAIlIUM BBIBOJIAM.

JlanbHeliee  Wccieq0BaHUE
BOIIPOCOB HEOOXOANMO U aKTyaJIbHO.

I'paduku nuHAMUK 6 KPUBBIX, IPUBEACHHBIX Ha
pHUCYHKaX, MOCTPOCHBI BU3yaJTN3aI[MOHHBIM
3HAYEHUsIM napameTpoB X, S I Z-TIepeMEHHBbIX.
BusyanunzanuoHHsle  3HAYCHUS MOAOUPAIOTCS 10
bopmyne x"=xP+zS. Dopmyrna X’=xP+ZzS IOKa3kIBaCT
CTPYKTYPY pa3i0oKeHUs H3MEPEHHOTO 3HAYCHUS X' Ha
cmaraemeie. IlepBoe ciaraemoe (Xx°P) Ha3bIBaeTCA
OKU/IaeMBIM 3HAUCHHEM, €ro 3HAa4YeHHE SBISACTCA
TJIABHOW YaCThIO 3HAYCHUS X PEaJbHOTO MOKa3aTess
U UMEET eIMHUILY u3MepeHus. Bropoe ciaraemoe (ZS)
nokaseiBaer uucno  z=(x%-x)/s OTKJIOHEHU
(CTaHAAPTHBIX) B OTKJIOHEHHHM UCXOJHOTO 3HAYCHHUS
X'ij OT 3HAYEHHUS BBIOOPOUHOTO CpemHero: Xij=(xij-xjP),
Zii=Xiilsj, rae Xi=(x*-x;?)=zjjsj. Eciu x"i=12%, x{**=8%,
Si=4%, TO X'jj OTHENEH OT CBOETO OXXKHUIAEMOTO
3HaueHust  XjP [Tapamerp  resnepajbHOI
COBOKYITHOCTH - CHMIAHOAPMHOE OMKIOHeHUue ©, a
S=+Vs2-BLIGOPOUHOE ~ CTAHAAPTHOE  OTKIOHEHHE
(oleHKa ©) XapakTepu3yeT CTeleHb M3MEHYHMBOCTH
(BonmaTWIBHOCTH)  X-TiepeMeHHOH  (x=x"-XP), a
3HAYCHHUE Z-TIEPEMEHHOM paBHO Z=(X"-Xp)/S. Ho Ha
PUCYHKaX 2 W 3 TPUMEHSIOTCS BHU3aJIM3AI[MOHHBIC
3HaueHUSA XP 1, XP o, XP 3, XP 4, xPs5, XPg, XP 7, xPg,
xPg, XP 10, XP 11, XP 12.

OHM BH3yaNM3UPYIOT HATJISAHO JTUHAMUKH
nokazareneid Ne4, Nel2. CremeHb «KOJIEOJIEMOCTI

TIOABUBIINXCA
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Moxkasarejisli 3aBUCUT OT BCJIUYHMHBI CTAaHAAPTHOTO
OTKJIOHEHHUA S.

Values of the z-variables zl1....,26
21
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Pucynok 2. /luHaMuka MoJeJIbHbIX 3HAYEHU I MOKA3aTeJ sl KIMPOLUEHT IBOPOBBIX KPECTbSIH, MOJHOCTHIO
JIMIIEHHBIX MANTHWY», HEraTUBHO Bo3/AeiicTBoBaBmNX B 1814-1861 rr Ha :KM3Hb KPEMOCTHHIX KPECThSIH

Values of the z-variables z7,...,212
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PucyHok 5. /lunaMuka MoJeJIbHBIX 3HAYEHHUIT MOKa3aTelIsl «CTeNeHb pacpocTpaHenusi (BHEAPEHHUs )
ujeH Judepann3mMay - paKTopa KapAMHAJbHOI0 H3MEHEHHsI CO3HAHUS MoMennKoB k1861 r.
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3akJouenue

Msl pazpaboramn OM AUKII: perieHa HoBas
3a7a4a: I 3aJaHHOM JMaroHaJbHOM MAaTpHUIIBI
App:diag(}bl,. . .,}\,p), }L1>. . .>7\.p>0, 7\.1+. . .+7\.p =p,
TpeOyeTcsl HaWTH  3HAYCHHUS  DJIEMEHTOB  2-X
MOJAENBHBIX  MOAMATPUIL  Zmg, Zmp MaTpPHIIBI
Zon=[Zmq| Zmp,], cocTosux W3 m 3HaueHwil N z-
TIEPEMEHHBIX, m=g+p,g=>p,. MHoxkecTBO z-
MEPEMEHHBIX pa3[eNieHHBl Ha 2 Tpynmel: B 1-yio
rpynny oObeAWHEHBl Z-TIEpEeMEHHbIE Z1,...,Z6, BO 2-
yio - Z7,...,Z12. IlomydeHHble 2 MoJenbHbIE
noaMaTpuibl Zmg, Zmp IOJKHBI OBITH BBIYHCIICHBI
nocie OTJIEJIBHBIX OPTOHOPMHUPOBAHHBIX
npeoOpa3oaHuii — MOJETBHBIX MaTpuL Ag U Byp, 2-x
marpull Ump,Vmp 3HaueHWil OU-OPTOrOHaNbHBIX
M30BITOYHO-KAHOHMYECKAX  TMEePeMEeHHBIX (U- U V-
IepEMEHHBIX ) (1/m)UTU=lp, (L/M)VTV=Ipp,
(1/m)UTV:App:d|ag ()Ll, e ,)\,p), }\.1>. . .>}\.p>0.
Mopnensaple MaTpunbl Ag u Bpp HOKHBEI HMETH
anreOpandeckue CBOHCTBa OPTOHOPMHPOBAHHBIX
matpul; AAT=lg, BB'=lp, ATA=l,, BTB=Ip,.
MonensHast nogmarpunia  Zmg JODKHA  OBITH
BBIYMCIICHA MpeoOpa3oBaHMEM C MPUMEHEHUEM
MaTpulbl Agp, a MoJenpHass noamarpuia Zmp — C
IIpUMEHEHHEeM MatTpuubl Bpy. OpTOHOpMUpPOBaHHbIE
MaTpHIbI Agp, Bp w3 IIM AUKIT [2-3]
obOecreunBarOT OHOPTOTOHAIBHOCTh MATPHUI] Upmp,
Vimp:  (1/mUTV=App=diag(rs,...,Ap). MonenbHbIe
MaTpuIbl pemaemoirr OOpaTHOW 3a7aun BHIYMCICHBI
IpH  MOJCIMPOBAaHUM HCTOPUYECKOTO MPUHIIHIA
«BEpXH — HE MOTYT, HU3HI — HE XOTAT». B pesymnpraTe
MaTEeMaTHYECKOTO  MOJCIHPOBAHUS  IIPEIMETHOM
obunacTu BeiiesIeHsbI 2 (akTopa (reHepaTophl KpU3Kca)
C HETaTUBHBIMU THHAMHUKAMU MX KpUBBIX (Pucynku 2
1 3): HU3BI-CYHCIIO KPECThsIH, B3SBIIMX B apeHIY
WIM KyNMBIIMX YYacTKH 3eMJIH » («BEC» paBeH
041=0,3580), Bepxu - «CTEMEHb pPACTIPOCTPAHCHHSI
(BHEempeHus) unen mmbepanusma (z12)» («Bec» paBeH
a41=-0,50000).

Hcnonp3oBanu MoaepuUKAINH U TIPIIOKCHAS
mozeneil OC3 W HOBblE 3aJayd MOJEIMPOBAHUSA
3aBHCUMOCTEH MOJICTEHOM MAaTPHIIBI
MICEBJIOCOOCTBEHHBIX U OOCTBEHHBIX BEKTOPOB Aqp,
Bfpp, 3aBHCHMBIX OT CIEKTpa HEM3BECTHON W HE
UCIOJB3YEMON CUMMETPUUYECKON KOPPEISILIMOHHON
MaTpuipl. B pesymprare = MaTeMaTH4eCcKOro
MOJIETTUPOBAHUS TIPEIMETHONW OOJACTH BBIASIUIN 2
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Heob6xoanmo MOJICTIUPOBATh JpyrHe
NPUHLOMIBL, B YEM-TO aHAJOTUYHBIE MPHHIHITY
«HU3BI-HE  XOTAT,BEPXHM-HE  MOTYyT»,. Takummu
«MPUHIMNAMU» MOTYT CIYXHTb: «CTYyIEHTBI — HE
XOTST, NpEroJaBaTelIi-HE  MOTYT»,«IKOJIOTH-HE
XOTSIT, HPOMBILIJICHHOCTh — HE MOXeT». MHIuBUAbI
W3 HU30B CHJIBHO 3aBUCIT OT  CBOHMX XO35CB -
WHAWBHIOB W3 BEPXOB. PaccMOTpHM MHOTOMEpHEIC
WHGOPMALMOHHBIC TIOTOKHU, XapaKTePU3YIONIIE HUIBI
1 BEPXHL.

Curyaru, Koria 5)KOHOMUIeCKOe MOJI0KESHUE U
MOPATBEHO-TICHXOJIOTHYECKOE CaMOYyBCTBHE
yAIIANOCh Yy OAHUX, a IIOJIOKECHUE JPYTHX
yJIy4IIaJoch Mbl YaCTOBHANM M3 CPEICTB MAacCOBOI
nHdopmanuy. Bocnpusitue CBOETO
«HEHOPMAJILHOT0» IOJI0)KEHHS B OOLIECTBE Y Pa3HBIX
HHIMBHJOB BCTpe4aeTcs uacto. He Hajgo »xpath
HACTYIUICHHS KPUTHYECKOTO COCTOSHUS «HE MOTY».

MBI MOJICITEHO BEISBIUIN M IPYTHE 3aMETHEIE I10
«BECy» Z-TIEpEMCHHBIE OHH O0Opa3yloT pa3HbIC
TMHEHHBIE KOMOWHAIIHN OMOPTOTOHATBHBIX
M30BITOYHO-KAHOHMYECKUX — TepeMeHHbIX (U- u V-
epeMeHHbIX. HeoOXommMo MOIenmMpoBaHHE UX
KOTHHUTUBHBIX ~ CMBICJIOB B  TEpMHHaxX CBOEii
npeaMeTHOW obnactu. [lpumepsl MopaennpoBaHUs
BAIMJIHBIX IEPEMEHHBIX B Ppa3HBIX MPEJIMETHBIX
obyactsix (paboTa MPEANpPUATHH, WHIUBHAYaIbHOE
CO3HaHHe, CO3HaHHE MBHJIN30BaHHOTO
npeanpUHUMATENsT) UMEIOTCS B pabotax [21-25].

Hamra MOJIEITb mokasaa MOJIE3HOCTh
HCTIOJb30BaHUS MaTPHUIIBI «K03(PUIIECHTOB
KOMOHMHAIIMOHHBIX TPONOpUHOHANbHOCTEH» [2] U
WHTEepPIpETallid  3HAYCHUS «k03(ppuIIEHTA
KOMOHMHAIIMOHHBIX TPONOPIUOHATIBHOCTEH» [7-9,17-
20]. B wuucnomb3oBanHbix Mozeiasx OCB3,0C35
chopmynupoBasid W pemiid  ONTUMH3aLUOHHbIE
3aJauk ¢ COOTBETCTBYIOIUMH JAOMYIICHUSIMH Ha HX
napaMmeTpsl u nepeMmenHbie. IlepBrie anmobanuu OM
MKII moxa3anu XopolIne CBOHCTBa B BO3MOKHBIX
NPUIIOKECHUSIX.

2. Zhanatauov, S.U. (2019). A matrix of values the
coefficients of combinational proportionality.
Int. Scientific Journal Theoretical &Applied
Science, M3 (68), 401-419. www.t-science.org
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Abstract: The oncological diseases are among the three most common causes of death in the world following
cardiovascular diseases, traffic accidents and incidents. The social work with cancer patients in the Republic of
Bulgaria is underdeveloped and almost non-existent. Throughout the course of the oncological disease, the focus is
on its treatment, during that time the feelings and experiences of the patients are not taken into consideration and
not worked on. According to the World Health Organization the physical condition of people with cancer is one of
the main areas defining their quality of life. The purpose of this publication is to present the results of a conducted
study focused on identifying the deficiencies in the indicators that determine the physical well-being of people
diagnosed with oncological disease and to highlight the need for social work with a specific target group in order to
be improved their quality of life. The study was conducted among 304 cancer patients aged between 35-60, residents
of Rousse, Razgrad and Silistra regions in the Republic of Bulgaria.
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Introduction cases of complete recovery. During the course of the

The rapid development of the oncological disease, the focus is on the treatment. The social work
diseases in recent decades has placed them at the with people with cancer in Bulgaria is poorly
forefront as diseases with global distribution. Studies developed, even non-existent in some regions of the
reveal a worrying trend that not only is increasing the country. There is no help provided to the patients and
number of people suffering from malignant their families in regards to their feelings, experiences
neoplasms, but it is also reducing the age of unlocking and on-going needs. To date, no research has been
the disease in both sexes. Twenty million people conducted on the impact of the disease to the quality
worldwide are diagnosed with cancer, and it accounts of life among cancer patients. This is the main reason
for 12% of all deaths. In Bulgaria, the number of for the study to be conducted with active participants,
newly registered cancer patients in 2018 is 35.378, people within working age and with concomitant
showing an increase of 9% over the previous five-year cancer. One of the areas for defining the quality of life
period from 2013. An increase in cancer-related set by the World Health Organization is the physical
deaths was also reported in 2018 in Bulgaria. 19.139 well-being. The article presents the results of a study
deaths were recorded, which is 6.3% more compared on the oncological suffering impact on the
to 2013 (Data by the National Center for Health components of the physical well-being of patients.
Information). There is a decrease in the age of newly
registered cases, an increase in the survival rate of II. MAIN TEXT

people with concomitant cancer, and an increase in
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The study on the impact of the disease to the
quality of life among cancer patients was conducted
among 304 people with active oncological disease,
residents of the regions Rousse, Razgrad and Silistra
in the Republic of Bulgaria. In order to more
accurately distinguish the deficiencies in the quality of
life components and the period of their occurrence, the
subjects were divided into two groups: group 1 -
persons diagnosed with cancer two weeks ago and
group 2 formed by persons diagnosed with the same
disease a year ago. The type of cancer is not taken into
account throughout the study. The inclusion
requirements of the study were that the participants
are diagnosed with cancer, which is within the
limitation of the above mentioned period for the two
groups, to be within the age of 35 — 60 years old and
to be Bulgarian citizens. The respondents voluntarily
participated in the study, while maintaining their
anonymity.

The empirical study was conducted through
modified and adapted for the purposes of the study
variant of the World Health Organization Quality of
Live Questionnaire.

The study was conducted through voluntary
participation and preserved anonymity among 148
patients with cancer of group 1 and 156 patients with
cancer of group 2, patients of the Complex Oncology
Center - Ruse Ltd. and University Multiprofile
Hospital for Active Treatment "Medica Ruse" Ltd.
The research tool used is "Questionnaire for assessing
the quality of life of people with oncological diseases
within the working age". The individuals from group
1 who completed the questionnaire could not be
definitely said to be residents of the above mentioned
three areas, because the diagnosis of the disease and
the initial stage of treatment (in the majority of cases
- operatively) is carried out in a medical institution at
the request of the patient (i.e. they may be residents of
all regions of the country). Only Bulgarian citizens
participate in the study.

1. Discussion of the results obtained with
regard to the distribution of the participants by gender.

1.1. Discussion of the results obtained from
Group 1 with regard to the distribution of the
participants by gender (people diagnosed with
oncological disease two weeks ago).

The number of all respondents is 148. 82 are
female and represent 56.16% of the group. The
average age of these 82 women is 47.4 years. 64 of the
surveyed people are male and represent 43.84% of all
subjects surveyed. The average age of these 64 men is
52 years. From the data presented, it can be concluded
that the number of women suffering from oncological
disease is higher than the number of men. The
participants who indicated that they were in the age
group of 35-39 years represent 8.2% of all participants
in the study. Those who were between 40 and 44 years
of age represent 17.7% of all participants in the study.
Participants aged 45 to 49 represent 20.4% of all

participants in this study. The participants who
indicated that they were in the age group of 50-54
years represent 23.1% of all participants and those
aged 55-60 years - 30.6% of all participants in this
study. According to the presented data it is clear that
increasing the age does increase the relative share of
people with on-going oncological disease. The
obtained results in terms of the age of the people
involved in our study directly correlate with the data
on the age distribution of all registered cancer patients
which are residents of the three territorial areas
covered. By regression analysis, it was found that the
transition with a unit of higher age group increased the
incidence of oncological disease by 4.815%.

1.2. Discussion of the results obtained
from Group 2 with regard to the distribution of the
participants by gender (people diagnosed with
oncological disease one year ago).

The number of all respondents is 156. From
them, 78 are female and represent 52.3% of the
respondents in this group. The average age of these 78
women is 48.02 years. 71 of the surveyed people are
male and represent 47.7% of all subjects surveyed.
The average age of these 64 men is 52.70 years. The
participants in the study who indicated that they were
in the age group of 35-39 years represent 9% of all
participants in this study. Those who were between 40
and 44 years of age represent 12.8% of all participants.
Respondents, who are 45 to 49 years old, form 17.9%
of all participants in this study. The participants who
indicated that they were in the age group of 50 to 54
years and 55 to 60 years had an equal share - 30.1%
each. From the data presented, it can be concluded that
the number of women suffering from oncological
disease is higher than the number of men. This can be
explained by the gender-specific oncological diseases
- in women, it is the hormone-dependent breast
cancer. From the presented data, it is clear that with
the increasing age, the percentage of people with on-
going oncological diseases increases, which correlates
with the overall morbidity. The obtained results in
terms of the age of the people involved in our study
directly correlate with the data on the age distribution
of all registered cancer patients

2. Discussion of the results obtained with
regard to the distribution of the participants by marital
status.

I believe that the support from the close family
is essential with regard to the quality of life of people
with cancer. For this reason, the family status of the
participants in the study was examined. The results
obtained in both groups are as follows:

2.1. Discussion of the results obtained
from Group 1 with regard to the distribution of the
participants by marital status.

The analysis of the answers received with regard
to the indicator "marital status" shows the following:
of the 147 participants 49.7% are married; 12.2% of
these 147 people are unmarried; 17% are divorced,;
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7.5% are widowed and 13.6% live together with a
partner. It is evident from the presented indicators that
the largest share is held by the married participants
(49.7 %). Due to the fact that the purpose of the family
status survey is to identify the support received by the
family, when deficiencies in quality of life are present,
we could add to the relative share of married people
the share of people living together with a family
partner (13.6%). This group of participants differ
from the previous one only in the legal status of their
marital status. In terms of having a partner and their
expected support, they are no different from the first
category. Hence, the group of cancer patients who
have a permanent partner with them has the highest
relative share of all surveyed people - 63.3%. It can be
assumed that the remaining 36.7% - those whose
marital status is unmarried, divorced or widowed and
do not have a permanent partner living with them at
the time of the study would have a greater need for
social and psychological support when passing
through the stages of the disease.

2.2. Discussion of the results obtained
from Group 2 with regard to the distribution of the
participants by marital status.

The analysis of the answers received with regard
to the indicator "marital status” show the following: of
the 156 completed questionnaires 53.2% were
married; 1.9% are unmarried; 12.2% are divorced,;
10.9% are widowed and 21.8% live with a family
partner. It is evident from the presented indicators that
the largest share is held by married participants
(53.2%). To this group we could add people living
together with a partner (21.8%), due to the fact that
this group of participants differ from the previous one
only in the legal status of their marital status. In terms
of having a partner and their expected support, they
are no different from the first category. In this way,
the group of cancer patients who have a permanent
partner living with them has the highest relative share
of all people who participated in the study -76.0%.
Similarly (with group 1), we could assume that the

remaining 24.0% would have a greater need for social
and psychological support during the stages of the
disease - those who are unmarried, divorced or
widowed, i.e. do not have a permanent partner at the
time of the study.

3. Discussion of the results obtained regarding
the answers to the questions in Section 1 (physical
well-being) from Segment II of the “Questionnaire for
the quality of life of people diagnosed with
oncological disease”.

Section 1 (physical well-being) of Segment Il of
the used research tool contains five questions aimed at
defining the deficiencies in the quality of life aimed
more specifically the physical well-being of people
diagnosed with oncological disease. The questions are
aimed at assessing the major components of the
quality of life related to the physical condition of the
patients — level of the experienced pain and
discomfort, lack of sufficient energy in order to
perform basic daily activities, satisfaction with the
quality of sleep and sexual activity, quality of
perceived information through touch, sense of smell,
feeling and other sensory perceptions. For this group
of questions, the Cronbach's alpha coefficient is 0.836,
which is considered to be good consistency. The
correlation coefficient varies between 0.502 and
0.652. For scales with less than 10 questions, it is
normal for alpha o to be around 0.50 as a tolerable
value.

3.1 Quantitative analysis of the results
obtained from the answers to the questions concerning
the physical well-being of the individuals diagnosed
with oncological disease.

When assessing their physical condition, shortly
after the diagnosis of cancer (Group 1) and after one
year of treatment (Group 2), we received the following
responses from the subjects, presented in table 1 as a
percentage against the total number. The numerical
values of the received answers from Section 1 are
presented in the diagram of Fig. 1 (for Group 1) and
Fig. 2 (for Group 2).

Table 1: Quantitative results of the questions in Section “Physical Status”.

Answers
uestions from Section 1: Grou
Q P No Rathergjl he}vg N0 Rather yes Yes
not opinion
1. Do you experience pain and|l 9,5 12,9 1.4 27,2 49,0
i 2
discomfort 2 9,1 200 |19 36,4 22,7
2. Do you have enough energy to do|! 52,7 21,9 14 116 12,3
your normal daily activities?
2 47,7 29,0 1,9 18,1 3,2
[ ]
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3. Are you satisfied with your sexual|l 41,9 20,0 30,3 41 4,1
activity?
2 56,9 23,5 18,3 1,3 0
L . 52,4 33,1 0 7,6 6,9
4. Are you satisfied with your sleep?
2 49,0 35,9 0,7 13,1 1,3
5. Do you feel a change in the|l 15,6 29,9 7,5 41,5 5,4
perception of information by touch,
vision, hearing, smell or taste?
2 2,6 21,1 8,6 46,1 21,7

The quantitative analysis of the data from the
empirical study of the questions in Section 1 "Physical
Status” in group 1 allows us to outline the following
deficiencies in the quality of life:

> high level of experienced pain and
discomfort - 49.0% of those surveyed reported firmly
experiencing some degree of pain and discomfort and
27.2% responded positively with hesitation;

» lack of sufficient energy for the basic daily
activities - 52.7% strongly state that they do not have
the energy needed to perform their normal daily
activities, and 21.9% respond in the same way with
hesitation;

> dissatisfaction with the sexual activity - a
total of 61.9% of the respondents report to be true,

with 41.9% answering strongly and 20.0% responding

with hesitation;

hesitation;

> dissatisfaction with the quality of sleep in
85.5% of the subjects surveyed in this group - in
52.4% the answer was definite and in 33.1% - with

» atotal of 46.9% of the participants reported a
change in the perception of information by touch,
vision, hearing, smell or taste - 41.5% - indicate the
answer yes and 5.4% - rather yes. There are also a high
proportion of negative answers to this question - a
total of 45.5%, with 15.6% saying definite no and

29.9% answer with hesitation.

60,00%
50,00% /
40,00% <\ /Xy
30,00% / \
20,00% / 7 \
10,00% A \K
0,00%
0 Rather | have no Rather
No L Yes
not opinion yes
—o—ijtem 1| 9,50% 12,90% 1,40% 27,20% 49,00%
item 2| 52,70% 21,90% 1,40% 11,60% 12,30%
item 3| 41,90% 20,00% 30,30% 4,10% 4,10%
item4| 52,40% 33,10% 0% 7,60% 6,90%
—*—item 5| 15,60% 29,90% 7,50% 41,50% 5,40%

Fig.1: Numerical distribution of the answers in Section 1 of Segment Il by group 1
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The quantitative analysis of the data from the
empirical study of the questions in Section 1 "Physical
Status” in group 2 allows us to outline the following
deficiencies in the quality of life:

> a total of 69.1% of those surveyed report
experiencing pain and discomfort to a certain extent -
22.7% indicate yes and 36.4% answer yes, but with
hesitation;

> lack of sufficient energy for the basic daily
activities - 47.7% strongly state that they do not have
the energy needed to carry out their normal daily
activities, and 41.9% respond in the same way with
hesitation;

> a total of 80.4% of the subjects surveyed
were not satisfied with their sexual activity - 56.9%
indicated a definitive negative answer and 23.5% - a
negative answer too, but with hesitation;

» dissatisfaction with the quality of sleep was
recorded by 84.9% of the subjects included in this
group - in 49.0% the answer was definite and in 35.9%
- with hesitation;

» 67.8% report a change in the perception of
information by touch, vision, hearing, smell or taste -
in 46.1% of them the answer is definite, and in 21.7%
- with hesitation.

60,00%
50,00% R )\
40,00% N
y R \
30,00% Q\\ ,/ A
20,00% /
10,00% /, SIS
0,00%
Rather | have no Rather
No L Yes
not opinion yes
=¢=item 1| 9,10% 29,90% 1,90% 36,40% 22,70%
=l=item 2| 47,70% 29% 1,90% 18,10% 3,20%
item 3| 56,90% 23,50% 18,30% 1,30% 0%
== jtem 4 49% 35,90% 0,70% 13,10% 1,30%
== item 5 2,60% 21,10% 8,60% 46,10% 21,70%

Fig.2: Numerical distribution of the answers in Section 1 of Segment 11 by group 2

3.2. Qualitative analysis of the results obtained
from the questions concerning the physical well-being
of people with oncological diseases.

From the presented in Table 1 results it is
obvious that a total of 76.2% of the respondents in
Group 1 and 69.1% of Group 2 have a certain degree
of pain and discomfort. 74.6% of the participants of
Group 1 and 76.7% of Group 2 responded that they
did not have the energy they needed to perform their
normal daily activities. 61.9% of Group 1 and 80.4%
of Group 2 - are not satisfied with their sexual activity,
and 85.5% of Group 1 and 84.9% of Group 2 - of their
quality of sleep. From the answers to these three
questions, we find that the intensity of pain and
discomfort, the poor quality of sleep and sexual
activity, and the lack of energy for the daily activities
remain unchanged from the onset of oncologic
diagnosis until one year has passed from its treatment.

These negative answers to the questions may be
explained by the fact that our subjects are in a period
of intensive treatment of the oncological disease,
when the therapeutic procedures are frequent and
usually associated with negative feelings. When asked
whether they report a change in the perception of
information by touch, vision, hearing, smell or taste,
the responses received from the two groups differ -
45.5% of Group 1 and 23.7 of Group 2 respond
negatively and 46.9% of Group 1 and 67.8% of Group
2 positive. In my view, this is because a change in
these perceptions would result from treatment being
applied to the relevant anatomical organ or associated
to it organ. Throughout the study it is not mention the
anatomically affected by the disease organ.
Qualitative analysis of the answers given to
questions in Section 1 by Group 1: The presented
results give us grounds to state that, with respect to the
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physical condition of the cancer patients diagnosed
with the disease two weeks ago, significant
deficiencies in the quality of life emerge. The
qualitative analysis that can be presented for this is the
fact that the subjects are at the very beginning of the
treatment of the oncological disease, when the
therapeutic procedures are most intense and are
usually associated with negative sensations such as
pain and discomfort. They are the main reason for the
lack of sufficient energy, the poor quality of sleep, and
the dissatisfaction with the sexual activity. When
asked whether they report a change in the perception
of information by touch, vision, hearing, smell or
taste, the affirmative and negative responses received
are relatively equal - 45.5% respond negatively and
46.9% positively. In my view, this is because a change
in these perceptions would result from treatment being
applied to the relevant anatomical organ or associated
organ. In the study we do not mention the
anatomically affected by the disease organ. The
summary analysis of the results gives us grounds to
claim that, with regard to the indicators examined in
Section 1, there is existence of major deficiencies in
the quality of life of the subjects - high level of pain
and discomfort, lack of energy for the basic daily
activities, poor quality of sleep, dissatisfaction with
the sexual activity and some degree of change in the
perceptions received through the sensory organs.

Quialitative analysis of the answers given to
questions in Section 1 by Group 2. the presented
results give us grounds to state that, with respect to the
physical condition of cancer patients diagnosed a year
ago; significant deficiencies in their quality of life are
found. The qualitative analysis that can be presented
for this matter is the fact that those people have
already underwent most of the therapeutic procedures,
which are related to negative sensations and affect the
overall functioning of all organs and systems. This
proves to be the main reason for the lack of sufficient
energy for all day-to-day activities, poor quality of
sleep, and dissatisfaction with the sexual activity. In
this group of surveyed individuals, we report a higher
proportion of negative responses than the answers to
the same questions received from Group 1.

Findings:
1. The presented results of the conducted study,
carried out among individuals with existing

oncological disease who were diagnosed with the
disease two weeks ago and those who were diagnosed
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International Academy of Theoretical & Applied Sciences - member of Publishers International
Linking Association (USA) - international Association of leading active scientists from different countries.
The main objective of the Academy is to organize and conduct research aimed at obtaining new knowledge
contribute to technological, economic, social and cultural development.

Academy announces acceptance of documents for election as a member:
Correspondents and Academicians

Reception of documents is carried out till January 25, 2020.
Documents you can send to the address T-Science@mail.ru marked "Election to the Academy members".

The list of documents provided for the election:

1. Curriculum vitae (photo, passport details, education, career, scientific activities, achievements)
2. List of publications
3. The list of articles published in the scientific journal 1SJ Theoretical & Applied Science

* to correspondents is not less than 7 articles

* academics (degree required) - at least 20 articles.

Detailed information on the website  http://www.t-science.org/Academ.html

Presidium of the Academy

International Academy of Theoretical & Applied Sciences - member of Publishers International
Linking Association (USA) - MexmyHapoaHoe 00beIMHEHHE BEMYIINX aKTHBHBIX YUEHBIX C Pa3HBIX CTPaH.
OCHOBHOW TIETBIO ESATCHBPHOCTH  AKaJeMUHM SBISCTCA OpraHM3alusg ¥ TPOBEACHHEC HAYYHBIX
HCCJIGI[OBaHHﬁ, HaHpaBJ'ICHHLIX Ha HOHy‘I@HI/IC HOBBIX 3HAHHUN CHOCO6CTBy}OH.lI/IX TCXHOJ’IOFH’—IGCKOMY,
9KOHOMHYCCKOMY, COIIUAJIbHOMY U KYJIbTYPHOMY PAa3BUTUIO.

Axkajiemus 00bsBJIIET NIPUEM JOKYMEHTOB HA N30paHue B CBOM COCTaB:
YieH-KOPPECOHACHTOB U AKa/IeMHUKOB

[Mpuem noxymenTos ocymectsisiercs 1o 25.01.2020.
JIOKyMEHTEHI BBICBUIAIOTCS 10 anpecy T-Science@mail.ru ¢ momerkoii "M30panue B coctaB AkageMuu'".

Cnucok JAOKYMEHTOB MMPEAOCTABJASEMBIX 1JIAA nsﬁpamm:

1. ABTo6uorpadus (hoTo, macmopTHbIE JaHHBIC, 00yUYeHHE, Kapbepa, Hay4Has [eATeIbHOCTD,
JIOCTHOKEHUS )
2. CiucoK Hay4YHbBIX TPYAOB
3. Cricok crareit onmy0OIMKOBaHHBIX B HaydyHOM xypHane 1SJ Theoretical & Applied Science
* JUTsL YJICH-KOPPECIIOH/ICHTOB - HE MEHee 7 CTaTel,
* IS akaJleMHUKOB (He0OX0/IiMa ydeHas CTeTleHb) - He MeHee 20 craTeid.

IMoapoonast mudopmanust Ha caiite  http://www.t-science.org/Academ.html

Presidium of the Academy
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«Theoretical & Applied Science» (USA, Sweden, KZ)
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