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Introduction

Hollow metal parts (for example, bushings and
liners) are exposed to plastic deformation under
external loads during operation [1]. Stresses of
various kinds occur in material of the part. A
calculation of a value and a distribution in a volume
of stresses is carried out taking into account the
physical and mechanical properties of material, sizes
of the part, action time of loads and other conditions
of plastic deformation. A number of multidirectional
stresses in material of the deformed part can be
presented by von Mises stress (equivalent stress) [2].
The calculated value of von Mises stress must be less
than maximum allowable stress in material of the
part in comparing. Safety margin of material at short-
term plastic deformation of the thin-walled part has
determined from the ratio of two stresses. Let us
consider stress-strain condition of the thin-walled
part in condition of constant radial external force
application.

Doi: &ros¥® https://dx.doi.org/10.15863/TAS.2018.09.65.35

Materials and methods

The calculation of von Mises stress was
performed in the COMSOL Multiphysics (Structural
Mechanics Module) software environment [3].

The three-dimensional solid-state bushing
model was exposed to plastic deformation. Quality
structural steel 1045 (UNS G10450) was accepted as
material of the bushing model [4]. The outer
diameter of the bushing model was accepted by the
value of 40 mm, the inner diameter of the bushing
model was accepted by the value of 30 mm. Constant
distributed force of 1 kN by duration of 1 s acted on
the outer cylindrical surface of the steel bushing
model. Load was absent in axial direction. The steel
bushing model was fixed (the inner cylindrical
surface).

The following conditions were accepted for the
calculation of stress condition of the steel bushing
model at plastic deformation (1 — 11):

1. Solid mechanics

ou
pyzv-FSJro (1)
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F=1+Vu (2) =
where p is density; u is displacement field; t is time; F A (10)

Vis gradient; F is force; S is the second Piola-
Kirchhoff stress tensor [5]; Fv is load defined as
force per the unit volume; 1 is unit tensor.

2. Linear elastic material

pgti;‘ ~V.S+Fv 3)
S=S5,+C:¢gy (@)

&g =&~ &g (5)

Sad = So +Seq +Sq (6)
Epy =6, FE, T ELFE,TE, @)
gzé[(Vu)T +Vu] (8)

where Saq is additive stress [6]; C is the fourth-order
elasticity tensor [7]; ee is elastic strain; ¢ is total
strain tensor; iner is inelastic strain; So is initial stress;
Sext IS external stress; Sq is stress (viscous damping);
g is initial strain; en is thermal strain; ens is
hygroscopic strain; ey is plastic strain; ecr iS creep
strain; T is temperature.
3. Boundary load

where n is outward unit normal vector; Fa is load
defined as force per the unit area; Fy is total force; A
is the cross section area.
4. Fixed constraint
u=0 (12)
Mesh statistics: minimum element quality —
0.2487, average element quality — 0.7027, tetrahedral
elements — 3227, triangular elements — 1304, edge
elements — 132, vertex elements — 8.

Results and discussion

Calculated von Mises stress in the steel bushing
model after plastic deformation is presented in the
Fig. 1.

Maximum equivalent stress of material was
distributed in surface layers of a hole after removing
of external load from the outer surface of the bushing
model. Maximum von Mises stress, when
considering of the end surface of the bushing model,
was found in the second and the fourth quarters of
the XY coordinate plane. The volume of the bushing
model, which was located in the first quarter of the

S.-n=F 9 XY coordinate plane, was less exposed to equivalent
a ) .
stress. VVon Mises stress reached the value up to 950
KN/
Time=1 s Surface: von Mises stress (N/m?) o
x10°
9
8
7
6
5

Figure 1 — Von Mises stress in the steel bushing model after plastic deformation.

Maximum allowable stress (tensile strength) of
quality steel 1045 is 600000 KN/m?. This means that
material of the bushing model can withstand external
loads by the value in 600 times more than external

load applied in accordance with conditions of the
problem.

Von Mises stress can be presented in the
mathematical form (12)
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£ 2
l.S[WJ((l—v)-Vu+v~Vv+v-Vw)—
OvonMises = m((l—v)Vu+v-Vv+v~VW)+(v~Vu+(1—v)~Vv+v~Vw)+(v-Vu+v-Vv+(1—v)~VW) '
VNL—2ZV
N 3
2
+2{ E (Vv+Vu)}+2{ E (VW+VU):| +
1+v 1+v
E 2
ZT—HV 172V)(V'VU+(1—V)'VV+V'VW)—
+ E + (12)
_m((lfv)-vu+V-VV+V-VW)+(V-VU+(1*V)-VV+V-VW)+(V-VU+V-VV+(1*V)-VW)
2
+2{ E (VW+VV)} +
1+v
2 0.5
E
m(V'VU‘FV'VV'F(l*V)'VW)*
i 7m«lw).w+V.vV+V.vW)+(V.vU+(17v).vV+v.vW)+(v.vU+v.vV+(1fv).vW)
3

where E is the Young's modulus; v is the Poisson's ) o E 2

ratio; Vu,Vv,Vware displacement gradients. planes, since the coefficients [E(VW+ Vu)} and
Conclusion E 2
Evenly distributed radial force leads to LH,(VWJFW)} in the formula (12) are equal

asymmetric stresses in material of the bushing

model. Stresses symmetry in material of the bushing

model is observed in the XZ and YZ coordinate
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fulfillment of civil obligations, since it has a certain degree of reliability and advantages, it has taken its rightful
place in binding legal relations.
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OCOBEHHOCTHU MPABOBO KOHCTPYKIIUU UITIOTEKH

Annomayua. B OanHOU cmamve HPOAHATUIUPOBAHBI OCOOEHHOCMU UNOMEKU KAK CHnocoba obecneyeHus
ucnonnenus ooszamenscms, nawunas ¢ /pesnei I peyuu no nacmosiwee spems. Passumue uncmumyma unomexu 6
UCOpUYU YUBUIUCbL Npemepnenu MHONICecmeo uzmenenutl. Ho yuumvleas ezo ocoboe mecmo cpedu umwix
Ccnocobos obecneyeHusi UCNOTHEHUS SPANCOAHCKO-NPABOBLIX 0053amenbCme, NOCKOAbKY 001adaem onpeoeneHHol
CMEnenvio HAOENCHOCU U NPeUMYWeCmeamu, OH 3aHsL C80€ OOCMOUHOe MeCmO 8 0013ameibCmEeHHbIX
nPABOOMHOUEHUSIX.

Knrouesvie cnosa: unomeka, unomeynoe Kpeoumosanue, 3aKiaonas, Cmpaxo8anue.

Introduction

HNnorexka  kak  BaXHEUIIMH  MHCTPYMEHT
KpemuTa, B YCIOBHAX PBHIHOYHOH HSKOHOMUKH
Keipreizckoit Peciyonvku urpait 0cooyro posib.

OmauM W3 OCHOBHBIX YCIIOBHH  HITIOTEKH
OJIHOBPEMEHHO oOecrieucHrEM HCIIOJTHEHUS
KPEIUTHBIX JOTOBOPOB WM JOTOBOPOB 3aliMa C
BEITNIATON  TPOICHTOB BBICTYIAeT OOECICUCHUE
YIUIaThl KPeAUTOpaM (3aMMOJIaBllaM) TMPOIEHTOB 3a
HCIONB30BaHUE KpeanTa (U3 3aeMHBIX CPE/ICTB).

IlpunsaTe psAna 3aKOHOJATEIBHBIX aAKTOB,
TOCYIApCTBEHHBIX MPOTpaMM B cdepe HIIOTCIHOTO
KPCIUTOBAHUS, HE ChITpaia POJIb JICHCTBCHHOTO
MeXaHH3Ma B CHCTEMeE JKIWIHIITHOTO KPEAUTOBAHUS H
CTPOUTEIHCTBA.

W B KadecTBe NPUYMH OTOMY BBICTYIIHIH
CIIeIyIOIINe: TPOTHUBOPEUUE, COJAepKalieecss B
3aKOHOIATCILCTBCHHBIX aKTaX, 3KOHOMHYCCKHHA U
MOJNMTHYCCKAHA ~ (PAaKTOPBI, K KOTOPBIM BXOHAT
HEJI0CTaTOYHAs TOCYapCTBEHHAS MOIJIEPIKKA.

Kommepuecknit OaHk HE UMEET HEOOXOIUMBIX
JNICHEXKHBIX CPEICTB JUIL BBIAAYM TPaXKIaHAM C

BBICOKOW TIPOLICHTHOW CTaBKOW Ha JUIMTEJIbHBIN
CPOK, WJIM HET 3aWHTEPECOBAHHOCTH B TaKOBBIX
0aHKOBCKHX omnepanusx. Kpome Toro, ocHoBHas
4acTh TpakJiaH HE UMEIOT BBICOKUX MJTU CTAOUITBHBIX
JI0XOJIOB, YTO HE JAIOT UM, C OTCYTCTBHEM pHCKa
JUisi OaHKUpa M CTPAaxXOBIIMKA YCIEUIHO TMOJy4aTh
KpEOUT Ha TMOKYNKY JUO0 CTPOUTENHCTBO KHIIbS, U
caMoe TJaBHOE HE YBEpeH caM JIOJDKHUK B
YCIEUIHOCTH BO3BpaTa Kpenurta. Ha ceromuamHuit
JICHb  CYIIECTBYET OCTpas HEOOXOOUMOCTh B
YCUIIEHHU pabOThl CTPaxOBOW KOMITAHHH, TOTOBOW
MOHECTH 4YacTb pHUCKAa KpEeIuTopa, pa3BUBaTh
WHCTUTYThl HE3aBHCHMOW  OLIGHKH, C  ICJIbIO
MIPaBUJIBHOTO YTCAHOBJIEHHMSI CTOMMOCTH JKHJIbS, C
OKa3aHWEM HENOCPEJICTBEHHOW MOMOIIU YYaCTHUKY
WIIOTEYHOTO KpPeAUTOBaHUsS. B 3TOM OrpoMHYIO pOJib
WTpaeT pPBIHOK IIGHHBIX OyMar TIpH TPOBEICHUH
omepauui ¢ 3akiIagHbIMHM, YTO YyKa3blBaeT Ha
HEOOXOIUMOCTh YKPEIUIEHHUs (POHIOBOTO PHIHKA.
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Materials and Methods

W3yuas ombIT pa3sBUTHIX T'OCYAAPCTB, KOTOPBIE
OCHOBaHbI Ha BBITOJIHBIX OTHOLIEHUSIX KPEAUTOPOB U
MOJDKHUKOB,  KwIpreisckas — PecnyOmuka — depes
UTOTEKy, 00s3aHa OTPEryIUpoBaTh M IPUBICYh Ha
CBOW pPBIHOK JIONOJIHUTENBHBIX CPEICTB B cdepy
MIPOMBIIIJICHHOCTH, POCTa  MPOU3BOJACTBA,  4YTO
MPUBEJET K YAYYIICHUIO OJIATOCOCTOSHUS HapOIa.

B cBeTe HCCIIEI0BaHUI 3aJI0r0BOTO
[IPaBOOTHOLLIEHUS B JIefCTBYIOLIEM
3akoHO/aTenbeTBe KbIprei3ckoil PecryOnuku BaxkHO
00paTUTh BHUMaHNE HA M3yYE€HUE PA3TUYHBIX BHUJOB
3aJlora M HUCCIEHNOBAaTh  CYILHOCTh  TaKuX
Pa3sHOBHIHOCTEH Ui OOBEKTHBHOTO OIpENeIICHUS
cocTosiHAA B c(epe 3aJOTOBBIX IIPABOOTHOIICHHH
Keipreisckoit  PeciyOnmku. B aroil  cBs3M
3acIy)KHBaeT 0co0OT0 BHUMAHHS OJUH W3 BHIOB
3ajora Kak MIoTeKa.

CoBpemeHHast JUTEpaTypa (Hampumep,
SKOHOMHYECKas1), TOCBSIIEHHOW UIIOTEKE, COJIEPIKUT
MHOTOYHCIICHHBIE OIIPEAENICHHUS HE 3aCITyKHBAFOIINX
ocoboro BHUMaHUs. TeMm He MEeHee, HEKTOPBhIE U3 HUX
TpeOyroT CIELMANTbHOTO paccMOTpeHus u
IOCTATOYHO  JIOTHYHBl H  HAYYHO-OOOCHOBaHBI.
CrenoBaTenbHO, HEOOXOIMMO M3YYUTh T'€HE3UC
MOHATHS UMOTEKH. TepMHUH HIOTEKa YIOTpeOsics
KaK BO BpEMEHa JAPEBHUX I'PEKOB U TaK U B HAIIU JTHU
C HEKOJBKIMH 3HaUYeHMSIMU. Bo-TiepBBIX, B KadecTBe
OTIpE/ICTICHNSI MCTOPHUYECKOW (DOPMBI 3aJIOTOB, TIC
COCTaBJSUTM TpeAMET 3ajora y 3aJorojaepikaTess.
HeoOxomum OTMETHTH, YTO TEPMHUH HIIOTEKA WMEET
rpedeckoe MpoUCXoXkaeHHe oT cioBa “hypoteke”,
KOTOPBII BBEN B OOMXOJ 3HAMEHHUTHIH a(UHCKHIMA
pedopmarop u 3akoHOIATENb, OJUH M3 CEMH
myaperoB. Ero 3pamum ConoH, KOTOpBIA cTan
aBTOPOM paIMOHAIBHOTO crocoba IpeBpareHAs
JIMYHOW OTBETCTBEHHOCTH B HMYyIlecTBeHHYI0. Ha
TpaHUIle UMEHHS JOJDKHAKA YCTaHABIHBAIHN CTOJO C
o003HaUeHHEM HMYILIECTBAa B KadecTBE IpeaMeTa
obecrieueHUs TMPETEH3UI 3aMMojaTeNsi Ha CYMMY,
KOoTOpasi OblIa 3aKFOYEHa B KPEAUTHOM JIOTOBOPE.
OrorT crond Ha3bIBAIM HUIOTEKO# (II0/ACTaBKOi),
KOTOpOE B IEPEHOCHOM 3HAYCHUH YHOTPEOISIICS IS
OTpeJeNieHns]  JIIOOBIX ~ 3aJIOTOB 1O/  KPEIHT.
YcTaHaBaMBaMM 3TOT CTOJMO HAa yJYacTKEe 3eMIIM B
Ka4yecTBE 3alpeTa 3aeMIINMKY Ha BBIBO3 U3 HETO Kak
ormeuan HoBunkuit W.: «Bce mnpuBeneHHoe,
IIPUBE3EHHOE, MIPUHECEHHOEY. INockonbky
UIIOTEYHBIN KPEAUTOP HE MOJIy4aeT BO BIIaJECHUE, ETO
HHTEPECHl MOTJIM OBITh 3aIIWIICHBI TOJBKO ITYTEM
MIPEOCTABICHUS K HEMY BEIHOTO MpaBa, JAOLIEro
BO3MOKHOCTh OOpaTWUTh B3BICKAHHE HA IpPEAMET
UIOTEKH, a TPH HEOOXOAMMOCTH OTHICKATh €ro Yy
TpeThuX Jmmy» [1].

B ropumuueckoil = nuTeparype — TEpMHH
«MTIOoTeKa» 00BEMIIET CICIYIONIIE ABA TTOHITHS:

1) «MnoTeka» (kak MpaBOOTHOIICHUE) €CTh
3aJ0r  HEABWXKHMMOTO  HMYIIECTBAa C  IEJNBIO
MOJTyYeHUsI WIOTEYHOTO KpeauTa (KaKk MpaBWio, B

Oanke). JIus HIOTEKH XapaKTEPHO OCTaBJICHHE
UMyIIecTBAa B  pyKax JOJDKHHMKA. 3ajor B
rPaXIaHCKOM IIpaB€é - OJWH M3  CIIOCOOOB
oOecricucHHs 00s3aTENBCTBA - B JAHHOM Clly4ae
0aHKOBCKOTO KpeauTa. IIpy 3TOM BO BeeX Cilydasx
o0s3aTebHA TOCYAaPCTBEHHAS] PETUCTpAIHs 3aj0ra
n000i HEIBHXXHUMOCTH. B ciyyae
HEIJIATE)KECTTOCOOHOCTH  JIOJDKHUKA — TpeOOBaHHUs
KpeauTopa YAOBJIETBOPSIOTCS W3 BBIPYYKH OT
pean30BaHHOTO HMMYIIECTBA B IMPEUMYILECTBEHHO
nepes ApYTHMU KpeAUTOpaMH WM IIyTeM Iepexona
3QJI0)KEHHON  HEABMKMMOCTH B COOCTBEHHOCTH

3aJI0T0JIepXKaTeIs.

2) «Unoteka» (kak 1meHHas Oymara)
MOJpPa3yMEBaeT  «3AKJIATHYIO» - JI0JITOBOM
MHCTPYMEHT YAOCTOBEPSIOIUI npaBa

3aJI0ro/iepKaTeNsi Ha HEABIKMMOE HMYIIECTBO.
3aknagHas OOBIYHO CBOOONHO oOOpamjaercs Ha
PBIHKE.

Takum o00pa3oMm, ¢ NPaBOBOH TOUKH 3pEHHSA
UIOTEKa MpeJcTaBisieT co00il OauH U3 Hauboliee
3¢ PEKTUBHBIX CIIOCOO0B 00ECIIEUCHUST MCTIOTHECHUS
00513aTeNBbCTB, @ TaK KaKk OObEKTHl HEJBHIKHMMOCTH
o0nanaoT 3HAYUTEIbHOM CTOMMOCTBIO u
HEMOCPEJICTBEHHO ~ CBSI3aHBI  C  3eMyed, T.e.
HEBO3MOXKHO CHpATAaTh, MEPEMECTHTh B Jpyroe
MECTO MJIM WHBIM 00pa3oM BBIBECTH M3 MOJKOHTPOJIS
3ajlorogepxarens. B ropuanyeckoil suTeparype
BbICKA3aHa TOYKA 3PCHHsI, COIJIACHO KOTOPOii
MMEHHO BHJHMMOCTh HEJIBHIKUMOTO MUMYIIIECTBA, a HE
€ro  HEMOCPEJCTBEHHAas  IIEHHOCTb  SIBISIETCS
«peuIalouM Ka4eCTBEHHBIM OTIIMYHEM,
MO3BOJISIIOIIMM ~ MPEBPAaTHTh €r0 B CPENCTBO
obecrieueHnss ~ YCTOWYMBOCTH  KpeluTa  depes
unoTexky» [2].

[MoHsATHE «MTOTEKa» HEOTICIMMO OT MOHSTHS
«UIoTeyHas CHCTEMa) U «UTIOTEYHOE
KpeautoBaHue». Ilox  WUmoOTeUyHOM — CUCTEMOH,
corsacHo  cinoBapto  «bpokraysa wu  Edponay,
MOHUMAETCsl «IOPSIIOK NPUOOpEeTeHHs: TMpaB Ha
HEeBM)KUMBIE ~ HMMYIIECTBA IMyTeM  3alUCKH B
MyOJMYHBIX MMO3eMeNIbHBIX KHUrax» [3]. Mmoreunoe
KPEIUTOBAHUE — 3TO CHUCTEMA, KOTOpasi BKIIIOYAET B
ce0st KpoMe dJIEeMEeHTa UIIOTEYHON CHCTEMBI KpEeUTa,
KOTOpBbI ObUI BbIIAaH C oOOECIeueHueM 3ajora
HEIBI)KUMOCTH  (MIIOTEKH),  KOTOPBIA  HMeeT
pErucTpanuio B TOCYIapCTBEHHOM peecTpe NpaB Ha
HEIBIJKUMOCTb, W 3JEMEHT peQHUHAHCUPOBAHUS
KPEIUTOPa, BHIJABIIErO UIIOTEYHbII KPEIIUT.

MHOTUMH IUPOKO UHTEPIPETUPYIOTCS TEPMHUH
«UTIOTEKa» KaK B Ka4eCTBE TOJIy4CHUS KPEIUTa MO
3aJI0r HEIBWXMMOCTH, TaK W MOJYyYEHHE KpEIuTa
JUISL TIOKYIIKM HeIBMKUMOCTH. [loHsTHE HIOTEKH
paccMmarpuBaeTcs B KauecTBe crocoda
oOecIieunBaroONIero HCIOJHEHHE 0053aTeNbCTB, TIIe
npe/IMET 3aJlora €CTh HEeJBM)KUMOE UMYIIEeCTBO. B
cilydae BBIJauM KpemuTa ISl IPHOOPETeHNUS KUIIbS,
MPUMEHSICTCS TEPMUH «HIOTEYHOE (KHJIMIIHOE)
KPEIUTOBAHUEY. B HEKOTOPBIX ciryyasix
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yIoTpeOseTcs MOHITHE «CMEIIaHHAS UTIOTEKay, TIIe
3aCMIIHUK TIOTy4aeT KPEAUT IMOJ 3aJ0T UMEIOIICTOCs
JKUbsl Ha mpuoOpereHus HoBoro. CieaoBaTenbHO,
KaK JKWIHMIIHOC KPEIUTOBAaHHE, TaK M CMEIIaHHas
WIOTEKa SABISIOTCS (hOpMaMy KPEJUTOBAHUS C OJTHOM
pa3HUIICH, 9YTO B IEPBOM OOCCIICYCHUEM HITOTCYHOTO
KpenuTa BBICTYIIACT U 3aJI0T, U MOPYYUTEIHCTBO, a
BO BTOPOM CITy4ae TaAKOBOH paccMaTpUBACTCS TOIBKO
3aJI0T HEABMKUMOCTH.

Hnoreka BbICTYNAET OAHON M3 Pa3HOBHUIHOCTHU
HUMYIIECTBEHHBIX 3aJI0TOB, 00eCTIeUYnBaIOIINX
HCTIOJITHEHHE OCHOBHBIX JICHEKHBIX OO0S3aTENIbCTB,
MPEIMETOM  KOTOPBIX  SBIICTCS  HEABIKHMOE
HUMYIIECTBO. K mum OTHOCSATCS 3€MEIbHBIN y4acTOK
Henp, 0O0O0COOJIGHHBIH BOTHBIA OOBEKT, Jieca,
MHOTOJICTHEE HACAXKJCHHE, 3JaHUE, COOPYXKCHHE U
T.0. BMecTe ¢ Tem, WIOTeKa BO3HHKaeT TOJBKO B
OTHOIICHUM OO0BEKTa, HWMEIOIIEro KaJacTPOBBIi
HOMEp, 10 KOTOPOH OOBEKT HEIBIKUMOCTH
UACHTUGHUIHPYETCS B EMUHOM ToCyIapCcTBEHHOM
peecTpe MpaB Ha HEABM)KUMOE MMYIIECTBO U CICIIOK
C HUM.

B coorBerctBUM co cratheit 35 3akoHa
Keipreizekoit Pecriyonmmkn «O 3amore»: «Mmnorexka -
9TO cnoco0 00CeCIeUCHHsT WCIOJIHECHUS JICHEXKHOTO
WIA  BBIPQXXEHHOTO B JCHEXHOW  (opme
00s13aTeNbCTBA O] 3aJI0T TIPaBa COOCTBEHHOCTHU HITH
HWHOr'0 BEHIHOI'O IpaBa Ha HECABMKXKHUMOEC UMYIIIECTBO
WIA 3aJI0T, KOTOPBIA CONCPKUT HEABIKHMOE
HMYIIECTBO B COCTaBe NpeJMETa 3ajora, B TOM
YHUCNie 3aJIOT TPEeNNnpUsATHS KaK HMYIIECTBEHHOTO
koMmIuiekca.  OCOOCHHOCTM  WIOTEKH  3EMeJb
CEJIbCKOXO3SHUCTBEHHOTO HA3HAUYCHUS PETYIHUPYIOTCS
3eMEIBHBEIM  3aKOHOJATENBCTBOM  KBIPrBI3CKO#
PecriyGmuxuy [4].

Wnoteka oTHOCWTCA K BHIY 3ajiora, TIC
HMYIIECTBO BCEr/a OCTaeTCs BO BIAJCHUH U
MOJIb30BaHUM  3anorojarers. «Bmamerme — 3T0
(hakTudeckoe oOnamanwue, XO3SCTBEHHOE
TrOCHOACTBO HaJx Bempblo, XOTd OBl W HE B
HaTypalbHOU (opMme (HampuMmep, 3aJorojareNb
MOXXET BPEMEHHO ye3kKaTh W3  3aJ0KCHHOM
KBapTUPBI, OCTABAasCh €€ BiIajenbieM)» [5]. B ciaydae
3aJI0KCHUS HEJIBIDKAMOTO MMYIIECTBA, IEPEIAHHOTO
3ajorojareIeM BO  BPEMEHHOE  BIAJeHHE |
MOJIb30BAaHUE TPEThEMY JHIY (B COOTBETCTBHH C
JIOTOBOPOM HaiiMa J>KHJIOTO TIOMENICHHS, apeHIpI,
0E3BO3ME3IHOTO  TOJB30BaHUSA H  T.JI.), TOTJA
MPU3HAETCS, YTO MMYIIECTBO OCTABICHHBIM Yy
3aJI0TOJaTesl.

3acnyxuBaeT 0COOOro BHUMAHHS TMOHSTHS H
CTaTyC WIIOTEKH IO 3aKOHONATEIBCTBY 3apyOeKHBIX
CTpaH. I'paxpanckuii KOJIEKC Pecnyonuku
Azepbaii/pkaH JaeT Takoe OINpeAeTCHHE HITOTEKH:
«HMnomekoii npusnaemcsa 3an02, npeomMemom
KOMOpPO020 AGNAEMCA HEOBUICUMOE UMYULECHIBO)
[6]. Hpyroe cojiepkaHue WIOTEKH BKIOYACT
I'paxnanckuii  Konmekc Pecnyonuku —Kaszaxcras:
«Mnomeka - 6uod 3ano02a, npu  KOmMoOpom

3A71051CeHHOe UMYUWECHIB0 OCIMAemcA 60 61a0eHuu
U NONb306AHUU 3A10200ameiss UM  HMPEmbeo
auyay» [7].

Tem He MeHee, yKa3aHHBIC 3aKOHOJATCIHCTBA
COJZIEpKAT CXOXECTH, MOCKOJBKY UITOTEKA BBICTYIIAs
OJIHUM W3 BHJOB 3aJiora, BKJIIOYACT YCIOBHE
oOecricucHHs  YIUIaThl  3aJIOTOJICPXKATEII0  BCCH
CYMMBI JIOJITa COTTIACHO KPEAUTHOMY JOTOBOPY JHOO
HHBIM 00CCIIeYMBAEMbIM HIIOTEKOW 00s3aTeIbCTBAM
BCIO OO B YaCTH, PETYIHPOBAHHOW JOTOBOPOM 00
unoreke. KpoMe Toro, umoreka, onpeacicHHAS LIS
o0ecrieuyeHns WCTIONHEHUS KPEIUTHBIX JOTOBOPOB
WIH JOTOBOPOB 3aiiMa C BHIIUIATON MPOIICHTA,
00CCIICUMBAIOT  TAK)KE  BBIUIATHI  KPEAUTOpAM
(3aMMoaBIIaM) MPUIMTAIOMIECTOCS MM TIPOIICHTOB 3a
HCIOJIb30BaHUE KPEAUTOB (3a€MHBIX CPEICTB).

Takum o6Gpa3om, B TpeOOBaHUS, KPOME CYMMBI
3aJI0JKCHHOCTH, BKITIOYAIOTCS MPOIICHT, HEYCTOMKA,
BO3MEIICHHE YOBITKA, JOIMOJHHUTEIBHBIA PAaCXOX
3aJIoro/iepKaTeNsi, TIOHECEHHBII UM B XOJE
oOpalieHHs B3bICKAHHS Ha 3aJI0KEHHOE MMYIIECTBO.
B cnywae, rme He yKa3bpIBaeTCS CPOK B3BICKAHHS
MPOIEHTOB, TO OH CUUTACTCS HE OTPAHUYCHHBIM.

CaMOCTOSITETFHOCTh  JIOTOBOpPa 00 HITOTEKE
OOBSICHSIETCSL €r0 OTHIENBHOCTHIO K JIOTOBOpPaM, IO
KOTOPBIM ~ BO3RHHKAIOT  OOECIIEYeHHBIE  3aJI0TOM
oOs3arenbeTBa. Takoe mMONOXKEHHE 00 HITOTEKE B
BUJIC CPEACTBa OOECICUCHHS TaKXKe COICPKHUTCS B
OCHOBHOM JIOTOBOPE.

OnuH u3 poccuiickux yueHbix Makcumon C. 5.,
yrBepxkaaer: «Mmoreka — 310 camas mydmas (gopma
3aymora.  Tak  Kak  HWIOTEKa  OOeCIeYMBacT
HCYKOCHHTEJIBHOE  BBIMIOJIHCHHE  00A3aTCNIBCTR.
HNmoTeka B COBPEMEHHOW IMBHIIMCTUKE WIMECT
ocoboe mecto. Kpome Toro, B pOCCHICKO# MpaKTHKE
B CyIBI MEHBIIIE BCEr0 OOpAIIAIOTCS MO HIIOTCYHBIM
Jioropopam» [8].

JoroBopsl WMeOT O0OmIHEe TPHU3HAKH, B
Ka4eCTBE KOTOPBIX BBICTYIAIOT JCHEKHBIN XapakTep
obecrieunBaeMbIx TpeOoBaHuil. CremoBaTebHO, Kak
UIOTEKAa HE paccMarpuBaeTcss 00sS3aTENBCTBO II0
BBIMIOJTHEHHIO Pa0OTHI, OKA3aHHIO YCIAYyrH H T...
BMECTE C TE€M, HIOTeKa OOECIIeYNBAET MCIIOTHECHHE

BHEJIOTOBOPHOTO 00s13aTeNbCTRA, Harpumep,
00s13aTeBCTBO B pe3yabTaTe MPUYHHEHHS BPEIa.
TpeboaHnue, o0ecrieueHHOE HIIOTEKOH,

3aKOHOJIATENIN TOAPA3JENaOT Ha: «l) OCHOBHas
CyMMY J0JITa; 2) JOMOJHUTEIBHOE, TPUIATAIOIICCCS
3amorofepxareisiM. Mmoreka obecriednBaeT yrary
Y BCEH CyMMBI JI0JITa, B yacTu» [9].

3anoromareneM yCTaHOBIICHBI 0COOBIC MpaBUiIa
Cc Tmenblo oOecredeHus HIOTeKOW TpeOoBaHwMs,
BBITCKAIOIIETO0 W3 JIOTOBOPOB 3aiiMa M KPEAUTHBIX
JIoroBopoB. MX comepkaHHe 3aKIIOYarOTCI B
CJIE/IyIOLIEM: MIIOTEKOH OOecreuynBaeTcss U cymma
OCHOBHOI'O J0Jira, 1 NpouCHTHI, IPUYNUTAOIIUCCA 3a
MONIE30BaHUE  KpPEAUTAMH b0 3aeMHBIMHU
cpeicTBaMu. B ciydae miisi KpEAUTHBIX JTOTOBOPOB,
T7Ie BBICTYITaeT BO3ME3IHBIMUA U OTOBOPOK HE OBLIO,
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TOTJa B JIOTOBOPE 3aiiMa HEOOXOTUMO 3aKIIOYUTh

YCIIOBHUS BBITUIATHI COOTBETCTBYIOIIMX MPOIEHTOB.
BaxHO mOmYepKHYTH, B KadecTBE IIpeAMeETa

JIOTOBOpPAa  WIOTCKH  BBICTYMAOT ©  OOBEKTHI

HEJBIKUMOCTH, W  HMMYIIECTBEHHBIE  IIpaBa,
HarpuMmep, IpaBo apeH bl HEABUKUMOIO
HUMYIIIECTBA. Hexotopsie U3BATHS MOT'YT

OTIPEACIATHCS 3aKOHOM.
JloroBop 00 HWIOTEKE SIBISETCS I'PAXKIAHCKO-
MPAaBOBBIM aKTOM, Pa3sHOBHUAHOCTHIO CHETKH, TIC
MPUMEHSETCS OCHOBHOE MPAaBUJIO, PETYIHPYIOIICE
MOPSIOK COBEPILCHHSL. Horosop HTIOTEKH
IpeaycMaTpuBacT COONIOCHHE ABYX YCIOBHi: 1)
OCYILECTBIICHUE 00s13aTebHON HOTapUalbHOU
(hopMBI; U 2) TOCYJapCTBEHHOH perucTpanuy [ 8.

B cootBercTBUM ¢ yacThio 7 crathu 35 3akoHa
Keipreizckoit Pecrryonmukn «O 3amorey»: «lIpaBuia
00 UTIOTEKE HEJIBHXKHUMOTO HUMYIIECTBA
COOTBETCTBEHHO IIPUMEHSIOTCS K 3ajJory IIpaBa
MOJIE30BAHHUS ~ 3EMEIBHBIM  YYaCTKOM, mpaB
apeHjaropa IO JOrOBOpy 00 apeHae Takoro
uMmymiecTBa (IpaBO apeHIbl), MMOCKOJIbKY HHOE HE
YCTaHOBJIEHO 3aKOHOM M HE MPOTHBOPEUUT
CYILLECTBY OTHOILLIEHUH.

3ayor 3eMeNbHBIX YYacTKOB, MPEIIPUATHA U
JIPYroro  HEIBIKMMOTO  HMMYIIECTBA  MOXKET
BO3HUKATh JIUIIb ITOCTOJIBKY, TIOCKOJBKY HX 000pOT
HE OTPaHUINBACTCS 3aKOHOJATEITLCTBOM
Ksipreisckoit PecryOmuxm [4].

B sTom cimyyae cropoHamu, yCTaHaBIMBaeTCS
OTCYICTBHE B KPEOUTHOM JIOTOBOpE HIIOTEKH,
MOITBEPKIAIOTCSI MIEPEXO0/1 MpaBa COOCTBEHHOCTH Ha
IpeaMeT KYIUIA-TIPO XU, rue oruiara
MpPOM3BOAMIACE B  KPEOUT, W B  KauecTBE
oOecricucHHs OTUIATHI BBICTYIIAIOT CAMH IPEIMETHI
Kymmi-npogaxkd.  ClemoBaTelbHO,  CTOPOHAMH,
COBEPILIAIOTCS TMOJOOHBIC CHENIKH, CTPEMJICHHEM K
HACTYIUIEHUIO COOTBETCTBYIOLIUX HOcCHeAcTBU. B
JMAHHOMY CIIy4ac CTPEMIJICHHS CTOPOH COCTaBJIACT
JJIEMEHT  CKJIQJBIBAIOIIUXCS  MPABOOTHOLICHUH.
Takum 00pa3oM, HE HMEET MECTO COBEPIICHHIO
JIOTOBOPA UIIOTEKHU, HO OHA MOYKET OBIThH MPEeBpaIeHa
B IPYroM IOPUINYECKUM aKT — B CACJIKY, II€ UTIOTEKa
BBICTYIIAET COCTABJISIONINM DJIEMEHTOM.

Ecmu  B3aTe mpumep ombiTa PecmyOmuku
KazaxcraH, ¢ WHCTHTYTOM HWIIOTGKH BeChMa
pa3BUTBIM ¥ TPEBATUPYIOUIEM HaJ JOPYTUMHU
pa3HOBUIHOCTSMU  3ajora. Tak crates 303
I'paxmanckoro xoxmekca Pecmyonmukm Kazaxcran
rmacut:  «lIpeaMeToM WNOTEKH MOTYT  OBITH
MPEANPUATHsI, CTPOCHUS, 3[JaHUS, COOPYKCHHUS,
KBapTHPHI B MHOTOKBAPTHPHOM JIOME, TPAHCIIOPTHEIC
CpeICcTBa, KOCMHYCCKHE OOBEKTHI, TOBAPHI B 000pOTE
U Jpyroe He HU3bITOE M3 TPAXKIAHCKOro obopora
uMyIiecTBo» [7].

O mpeuMylIecTBaX MIIOTEKA  KBIPTBI3CKHIA
topuct CapeiMbekoB 1. T. mumrer cnenyromee:

«1. 'maBHBIM MTPEUMYIIIECTBOM HUIIOTEKH BCE Ke
ocTaeTcss TO, HTO, BMECTO JOJITOCPOYHOTO

HAKaIUTMBaHUS HEOOXOJWMOW CYMMBI Ha MOKYIKY
KBapTUPbl, 3aropoJHOTO  JOMa WM  IPOYEro
MMYIIEeCTBA, BO3HHKAECT BO3MOXKHOCTH yXKe celdac
JKUTHh B HOBOHM KBapTUPE HITH, CKAXKEM, JIOME.

2. IlpuoOperaeMoe XuIbE, Cpa3zy CTAHOBUTCS
COOCTBEHHOCTBIO ~ 3aEMIIMKa W  CYIIECTBYET
BO3MOXXHOCTh 3apErHCTPHPOBATHCS B HOBOM JKHJIbE
3aEMIIUKY U WICHAM €r0 CEMBH.

3. UnoreuHoe kpeauroBaHue — 3T0 Oe3omacHast
omepanmua. ~ Her  HHKakoro  pHCKa  yTpaTHl
MpaBacOOCTBCHHOCTH HAa HWMYIIECTBO, BKITFOYAS
CITydad MOTEPH 3aEMIIIIKOM TPYIOCIOCOOHOCTH.

4. 3aeMIMKy HUIIOTEYHOI0 KpeauTa
[IPENOCTABIISIETC] ~ MMYILECTBEHHBI  HAJIOTOBBIi
BEIUET, KOTOPBIA CHMKAET IMPOIEHTHYIO CTaBKY IIO
UIOTEKE 3a CYeT TOro, 4YTO 3aeMINMK He Oyner
MJIATUTh TMOJIOXOJHBIN HAJIOT C CYMMBI, TTIOTPauY€HHON
Ha MOKYIKY KMJIbS U C MIPOIIEHTOB 1o unotekey [10].

Ha ocHOBaHMHM BBIIIEH3IOKEHHOTO MOKHO
CMEII0 KOHCTaTHPOBATh TOT (PAKT, YTO MOCPEACTBOM
HUIIOTCKU MW HIIOTCYHOro KpPCAWTOBAHUA MOXKHO
PEeIIUTh PSI KIIUIIHBIX M CONHAILHO-OBITOBBIX
npobnem B Hamiel PecnyOnmuke. Benmp omHol w3
BaXHEHUIITHX 3amad rocyaapcTBa SIBIISICTCS
oOecricucHHE TPaXKTAaH IKIIBEM, B CBSA3U C UYEM
JOJDKHBI OBITH pa3pabOTaHBl OCHOBHBIC MPUHITHIIEI
HaTpaBJICHHBIC HAa PCIICHUE BHIMICYKa3aHHBIX 3a/1a4,
a IMEHHO:

- paBHOe oOecIiedeHHE 3aIIUTHl HHTEPECOB KaK
Kpeauropa, Tak W JO0JDKHMKA. B psje ciydaes
3a€MIIUKY HEOOXOJMMO  TPEZOCTaBUTH  MPaBO
BOCCTAHOBHUTh 33a€M W IPAaBO BBHIKYIHTH JIOM B
ompeseeHHbIe cpoku. s kpenuTopa HEoOX0AUMO
CO3/aTh TaKWEe YCIOBHSA, YTOOBI HHBECTHPOBATH B
JKAJUINHYIO chepy U Korja OH OyaeT yBEepeH B
BO3BpaTe KpeauTa C MPOICHTaMH. DTOMY CIyXat
CTpaxoBaHUE, CIICHHUAJIBHBIC IIPaBUTCIIbCTBCHHBIC
MpPOTPaMMBbI, TPAaBIIIbHAS HAIOTOBAas MOJUTHKA H
rapaHTHPOBaHHAs Cy/cOHas 3aIUTa;

- IOCTYITHOCTBH MIIOTEYHOTO KPEOUTa PSIOBOMY
mOTPeOUTEN0: a) I OTHCNBHBIX  KaTCTOPHMA
rpaXJaH HampuMep, MarepsM OIUHOYKaM, JIUIL
OTPaHUYCHHBIX BO3MOXKHOCTSIX 310poBbs JIOB3, To
€CTh COIHMAJBHO YSA3BUMBIX CIIOEB HaceleHHs, a
TaKXKe YYHTENsIM, BOCHHOCTY)KAIllMM, BpadaM, YbH
3apaboTHble IaTel He pocturaor 15000 com B
MecsI, HEeoOXOOMMO TIPEAOCTaBICHHWE KpeIauTa Ha
JBTOTHBIX YCIIOBUSX;

- aKTUBHOE YJacTHe TOCYAapCTBa B MIIOTEYHBIX
OTHOIIEHMAX. [ocymapcTBO 00s3aHO IIPOBOJUTH
JBTOTHYIO HAJOTOBYIO IIOJIUTHKY B  0OONacTH
WIOTEYHBIX BOIIPOCOB, @ MMEHHO OCBOOOINTH OT
psila  HAJOrOBBIX  IJIATEXEW  OpraHu3alui,
(OYHKITMOHHUPYIOIIUX B chepe UTMIOTEYHOTO
KpPEIUTOBAHUS;

- CHCTEMHOCTh HOPMATHBHBIX akTOB. Ocolyro
aKTyaJIbHOCTh JaHHOW TMPHHIUII MMEET IS HalleH
pecnyOIHKH. Pa3Butne HallMOHAIILHOTO
3aKOHONATENBCTBA HIET TaKUM o00pa3oM, dTO
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HOPMAaTHBHBIC aKTHl OTHOCSIIHECS K HEIBM)KUMOCTH,
COOCTBEHHOCTH, 3€MJIE, CTPaxOBaHWH, )KUIHIIHBIM,
HaJOTOBBIM W HWHBIM (DMHAHCOBBIM  BOIIpOCaM,
JIOJDKHBI OBITH COTJIACOBAaHBI MEX1y co0OW HMETh
eIMHYI0O  [eJIb, a BMECTO OJTOTO OHH IPAMO
NPOTUBOpEYaT APYr K APYry, WIA OTCBUIAIOT W3
OJIHMX HOPM B JIDYTHE U B MTOI'€ MHOTHE HOPMBI HE
(DYHKIHOHHUPYIOT TOJKHBEIM 00pa3oM;

- JIOBECTH JO JIOTHYECKOTO 3aBEPIICHUS paHee
pa3paboTaHHBIE TOCYIApCTBEHHBIE IPOTPAMMBI B
o0acTi WMOTEYHOTO KPEOUTOBAHUS, a TaKxKe
NPUHATE HOBBIE CTPATETMYECKHE IIJIaHbl B 3TOH
obmacTn, B CBOIO oOuepenb HCHOJHEHHE JaHHBIX
nporpamm llpesunenty Keipreizckoit PecrnyOnuxu
B3SITh IIOJ1 JINYHBII KOHTPOIIb.

Conclusion

B 3akmoueHuH XOTENOCh OBl OTMETUTH, 4YTO
CHCTEMa MIIOTEYHOIO KPEAUTOBAHMS OJIHOBPEMEHHO
paccMarpuBaeTCs  TOCYAapcTBOM B KauyecTBE
MEXaHu3Ma, CIOCOOHOrO PEIINThL 3aJa4d OIPOMHOM
COIMANBHOM BaKHOCTH, IIO9TOMY €€ pPa3BUTHE B
Hamiel  pecnyOonukn — OymeT — crmocoOCTBOBaTh
COLUATBHO-9KOHOMHUYECKOMI CTaOMJIM3AIHH.
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DIAGNOSTIC VALUE OF SOME PARAMETERS OF RADIiOLOGY
METHODS IN BREAST CANCER

Abstract: The aim of our work was to determine the diagnostic value of radiology methods used to detect
breast cancer. In this study, we presented the results of a study of 76 women (18 - 79 years) who underwent a
breast cancer examination in the Oncological Clinic of the Azerbaijan Medical University during the period from
2014 to 2017. All patients underwent ultrasound with a combination of doppler and mammography. Subsequently,
out of 76 examined patients, 48 women had malignant tumors and 28 had benign neoplasms. Considering account
the results of our studies, it can be inferred that when evaluating the malignancy of the newly diagnosed tumor, its
contours, echogenicity, the nature of vascularization, ratio of antero-posterior dimensions and width of the tumor,
as well as the presence of microcalcinates have a high diagnostic weight. The tumor size that determined by
ultrasound and mammography does not have a high diagnostic weight.
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JAATHOCTHUYECKAS IEHHOCTH HEKOTOPBIX TIAPAMETPOB JIYYEBOI TUATHOCTUKH
IIPU PAKE MOJIOYHOMH KEJIE3bI

Annomayusn: [lenv nawei pabomul - onpedenums OUACHOCMUYECKYIO YEHHOCMb PAOUOI0SULECKUX MEMOO08,
UCNONL3YeMbIX OIS GbIAGNEHUS pAKA MOJOYHOU dcenesvl. B amoil nybauxayuu mvl npeocmasuiu pe3ynbmambl
uccreooganusi 76 oceHuun (18 - 79 nem), npoweowiux obcredosanue nHO NOB0OY PAKA MONOYHOU Hcene3bl 8
OHKOJI02UYeCKOU KIuHuke Azepbaiioscanckozo Meouyunckoeo Ynusepcumema 6 nepuoo ¢ 2014 no 2017 200. Bce
nayuenmsvl NPoWIU YIbMPA3eyKoeoe ucciedoganue ¢ Oonniepospagueil U PeHM2eHOBCKYIO MAMMOPAGUIo.
Yyumvisas pesynomamer Hawux uccie008amuu, MONCHO COENAMb GbIGOO O MOM, UMO HNpU OYEHKe
3710KAYECMEEHHOCU HOB00OPA308AHUL KOHMYPbL, IXO2EHHOCHb, COOMHOUEHUEe NePeOHe3A0HUX DPA3MepPO8 U
WIUPUHDL, XAPAKmep BACKYIApU3ayuY ONYXonu, a MAKdice NPUCymcmeue MUKpoKaIbYUHAMO8 UMEeIOm 6blCOKUL
ouasHoCmuyecKuil ec, npu SMOM pasmep Onyxonu He 0o1a0aem 3HAYUMOU OUALHOCIUYECKOU YEeHHOCMbIO.

Knroueewie cnoea: pax monounotul sxcenesvi, mammozpagpus, Y3HU, oonnnepoepaghus

Introduction
Pak Monounoit JKeIe3bl (PMX) B

OJIHO u3 BEAYIINX MecT h(s)
yTpare TpyIOCIOCOOHOCTH U NIPUYMHAM CMEPTH OT
CTPYKTYpe 3a00J1€BaeMOCTH 1 CMEPTHOCTHU KEHCKOTO 3JI0Ka4EeCTBEHHBIX HOBOOOPA30BaHUH y JKEHIIMH [5,
HaceleHWs YCTOHYMBO 3aHUMACT JHMIUPYIOIIHUE C. 28-32]. HemanoBaxxHyl0 poOJb B HCXOJE
MO3UIMH. 3n0KayecTBeHHbIE HOBOOOPa30BaHUs 3a00JIeBaHUs  UTPaeT COCTOSHHUE  OBAapHAIbHO-
MOJIOYHOH JKeJe3bl SIBISIFOTCS OJTHOM N3 aKTyabHBIX MEHCTPYJIbHOH (DYHKIMH >KCHIIMHBI, € BO3pacT,
MEAUKO-COL[UATIbHBIX npooem COCTOSTHHE PENPOJYKTHBHOM cdepbl, reHeTHYeCKuit
COBPEMEHHOW OHKOJIOTHH €Ié ¥  TOTOMY, 4TO (hakTOp, OCOOEHHOCTH XapakTepa MUTAHUS, HATNIUE
MOpaXaloT TPYJOCIIOCOOHOE HaceleHHe, 3aHuMast JCTOPMOHAIBHBIX 3200JIEBaHNIT MOJIOUHBIX JKEJe3.
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Hecmotps Ha 1O, yto PMIXK wame BcTpeuaercs B
Bo3pacte 55-65 ner, B  TOCIEAHHME  TOJMBI
HaOJfoaeTcsl TEHIEHIUSA K BO3PACTaHUIO JOJH
MOJIOJIBIX JKCHIIMH TI0 OTHOIICHHIO KO BCEMY
MaccuBy OonpHBIXx PMJK. HecomHenHo, dTO
€IMHCTBEHHBIM  CII0OcOOOM  OOpBOBI € pakom
MOJIOYHOM JKEJIe3bl, @ TAKXKE rapaHTOM COXPaHCHUS U
VIIY4IICHUS] KAadecTBa >KU3HH OOJIBHOTO SIBISICTCS
CBOCBpPEMCHHAs AUarHocTuka [2, ¢. 2; 3, ¢. 52-54; 10
c. 515-520; 21, c. 262-270]. OxHUM W3 OCHOBHBIX
rokasarejei, OTIPEISIISIONIIX MPOTHO3
OHKOJIOTUYECKOI0 3a00JIEBaHUS, SBJISETCS CTEIEHD
pacIpoCTpaHEHHOCTH OIYXOJIEBOTO IIpoliecca Ha
MOMEHT muarHoctuku [4, €.359-362; 6, ¢. 9-10; 8, c.
29-30; 13, ¢.773-839]. B »T0#f CcBsA3M Ha TEPBHIA
IUTaH BBIXOISIT BOMPOCHI 3(P(HEKTUBHOTO BBISBIICHHS
PMXK, u mpexnae Bcero, paHHed IOUarHOCTHKU Ha
JMOKIMHUYECKOM craauw [1, €. 664-667; 11,c. 23; 12,
¢.20-25; 16, ¢.878-881; 17,c.1377-1385; 18]. Cpeau
METOJIOB JIMarHOCTUKU PMIXK, HauboJee
H3YYCHHBIMU SIBJISIIOTCSI PEHTTeHOBCKas
MamMMorpadusi H YIBTPa3BYKOBOE HCCIICIOBaHUE
(Y3U) momouneix sxene3 [7, €.10-15; 9, ¢.53-57,
14,c. 75; 15, c. 437-450; 19, c. 26-34; 20, c. 246-253;
22,c. 16].

Materials and Methods

Lenpto Hamield paboOTHI SIBHJIOCH OMNpE/eIeHHE
MUArHOCTUYECKOW IEHHOCTH  JYY4EBHIX METOJOB,
MCIOJIb3yeMbIX JUTsl BoisiBIieHUs: PMOK. B HacTosmieit
paboTe ObLTH MPECTaBICHEI Ppe3yIbTaTHI
WCcCIeNoBaHUsl 76  MalMeHTOK, IPOXOAMBIIUX
obcnenoBanue no nmosoxy PMIXK B Onkonornueckoit
Knnauke — AszepOaiimkanckoro — MenunuHCKOTO
VYausepcurera 3a nepuon c¢ 2014 mo 2017 rona.
Bospact mammenTok komebancs ot 18 mo 79 er.
Bcem 0osibHBIM OBLTH MPOBEACHBI YIBTPa3BYKOBOE
WCCIICIOBAaHNE C COYETAaHWEM [OIIuIeporpaduu M

PEHTreHOBCKast ~Mammorpadus.  YIJIbTpa3ByKOBOE
uccie0BaHNue MPOBOJWJIOCH ~ Ha  ammapare
MINDRAY D70 (Kwurait), a mammorpadus mpu
nomomu ammapata SIEMENS  MAMMOMAT
INSPIRATION (I'epmanusi). Tlpu ynsTpasBykoBoM
oOclieloBaHUM  OLIEHWBAINCH MepelHe3aqHue H
MOTepeYHble  pa3Mepbl, KOHTYPBI, 3XOTE€HHOCTb,
9XOCTPYKTYpa, HaJIMuue n XapakTep
BaCKYJIsIpU3aliu BBISIBJICHHOT'O 00BEMHOTO
HOBOOOpa30BaHMS, a Talke €€ JOKaIu3anus II0
KBaJIpaHTaM MOJIOYHOH >kene3bl. lIpuHMManoch BO
BHUMAaHHE COCTOSIHHE PETHOHAPHBIX MOMBIIICYHBIX,
HaJIKITIOYNYHBIX, ITOAKITIOYMYHBIX, TAPACTEPHAITBHBIX
nuMpaTtryeckux ysiaoB. Bo Bpemsi mammorpaduu
OTIPENEISUTINCE  KOHTYPBI, pa3Mephl  BBIABICHHOM
OIlyXOJIM, TaKKe IPUHUMAIUCh BO BHHUMaHUE €&
¢opma w Haimume MUKpokanbiuHATOB. Ilocme
MOJTy4EeHUs pe3yJIbTaToB TUTaHOBBIX
THCTOJIOTUIECKUX HCCIIeJOBaHUN HaMu
NpOaHAIM3UPOBaHa WH(POPMATHBHOCTh M TOYHOCTD
3TUX METOJIOB AUATHOCTHKH.

U3 76 oOcrmenoBaHHBIX TMAIUCHTOK y 48
JKEHIIMH OBUTM OOHApYXXEHBI 3JI0KauYeCTBEHHBIC, a Y
28-nmobpokauecTBEHHBIE HOBOOOPa30BaHHS.
BrrsiBrieHHBIE HOBOOOpa3oBaHus UMENH
NpaBUIbHbIE, JIOOYJNSApHBIE, HENpPaBHIbHBIE U
cnukysipasle  KoHTYpHI (Tab. 1). Mo mannemm Y3U
U PEHTTCHOBCKOW Mammorpaduu y MalHeHTOK C
PMX poBHBIE KOHTYpHI HOBOOOpa30BaHUS OBLIH
oOHapyxeHbl y 1, HepoBHBIE - Y 21, TOOYIsIpHBIE —Y
10, a ciukynsapHbIe - y 16 xeHnH. ToIpKo y 01HOM
MAlMeHTKH, HECMOTpS Ha IPaBUJIbHBIE KOHTYPHI,
Ob10  MOP(OJIOTHUECKH TOATBEP)KACHO HAINYHUE
37I0Ka4e€CTBEHHOTO HOBOOOpa30BaHusI.
JlobpokadecTBeHHbIE ~ HOBOOOpazoBaHusi y 24
MANMeHTOK HWMENH pOBHblE, a y 4-100ysspHbIC
KOHTYPBL.

Tabéauua 1.
XapakTep HOB00OOpPa30BaHUIi, BHISIBJEHHBIX B MOJIOYHOI KeJie3e
XapakTtep OIryXoiu JlobpokadecTBEHHBIE 3J10KaueCTBEHHBIC Bcero
HOBOOOpa3oBaHUs HOBOOOpa30BaHMUs

Pa3zmepsl >10 MM 20 44 64
<10 mm 8 4 12

MIPaBUJIbHbIC 24 1 25

KonTyps! J00yIsIpHBIE 4 10 14
HENpPaBUJIbHBIC - 21 21

CIHKYJSIpHBIE - 16 16

THIIEPIXOTCHHAs 2 - 2

OXOreHHOCTh TUTIOAXOTCHHAS 9 44 53
aHPXOTEeHHasl 17 4 21

OTHo1eHne AP>R 4 36 40
APuR AP<R 24 12 36
Xapakrep ABacKyJSIpHBIN THTT 20 1 21
Backynspuzanuu npu | Ilepudepudeckuii Tum 7 11 18
nomneporpapuu LleHTpanbHbIi TUII 1 36 37
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AP-miepenHe-3amHIil pa3Mep OMyxoiu

R-mupuna omyxonn

W3 pmaHHBIX, TpencTaBieHHBIX B Tabmuie |,
BUJHO 4YTO Ui 3JI0KAaYECTBEHHBIX  OIyXOJeH
MOJIOUHOH  JKene3sl  Hambojee  XapaKTepHBIMH
NIpU3HAKaMHU SIBIISIFOTCSI HeTpaBUIIbHBIE u
CHUKYJISIpHBIE KOHTYpHI, MOHMKEHHAs! 3XOT'€HHOCTH,
npeobiialaHie  NepefHe-3aqHero  pa3Mepa  Haj
IMIUPHUHOU omyXxoiH, Anddy3HbIN (nepudepudecKuii
U IIEHTPAJIBHBIN) THIT BaCKYJISPU3ALIH.

[Tpn Y31 uyBcTBUTENBEHOCT (POPMBI KOHTYPOB
JUISL OLIEHKH 3JI0Ka4eCTBEHHOCTH OITyXOJIM COCTaBHIIA

97,942,1%, a cnermduaaocts MeTona — 85,7+6,6%
(Tabmuma 2.). IlpenckaszarenbHas — MOJE3HOCTh
MOJIOKUTENBHOTO  pe3yiabrata Obiia  92,243,8%,
npejcKa3arenbHas [10JIE3HOCTh HEraTUBHOTO
pesyiaprata — 96+3,9%. Ilpu 3TOM OTHOIICHHE
MPaBIOTIO A0S [IOJIOKHUTEIILHOIO pe3ynbrara
cocTaBwio 6,85 W OIEHMBAJIOCH Kak Xopollee, a
HeratuBHOro pesyibTara 0,02 ¥ OLIEHMBAJIOCh Kak
oriuyHoe. OOImMIi JUarHOCTUYECKUI BEC TeCcTa ObLI
paBeHr 93,4+2,8%.

Tabauna 2.
Jlnarnocrudeckasi oLeHKa HeKoTopbIX mapamerpos Y3HW npu PMIK (B %)

ITpusznax Se Sp pPV nPV LR+ LR-
Kontypst 97,9+2,1 85,7+6,6 92,2+3,8 96,0+3,9 6,85 0,02
Pa3smepst 91,7+4,0 28,6+8.5 68,8+5,8 66,7+13,6 1,28 0,29
OTtHomeHne 75,0+6,3 85,7+6,6 90,0+4,7 66,7+7,9 5,25 0,29
APuR
DXOreHHOCTh 91,7+4,0 60,7+9,2 80,0+5,4 81,0+8,6 2,33 0,14
Honrmneporpadus | 75,0+6,3 96,4+3,5 97,3+2,7 69,2+7.4 21,00 0,26
Pernonapusie 91,7+4,0 57,1£9,4 78,6%5,5 80,0+8,9 2,14 0,15
TUM(OY3IIbI
Se — YyBCTBHUTENBHOCTP - HCTUHHO (1) pe3yabTaThI
Sp — cneuugUIHOCTh - HCTHHHO (-) pe3yabTaThl
PPV — mpeckazaTenpHas MOJIE3HOCTH (+) pe3yibTaTa
NPV — npeznckazaTenbHas MOJIE3HOCTS (-) pe3yabTaTa
LR+ — oTHOImEHNE mpaBaonoaoous (+) pe3ynbprara
LR- — oTHOIIEHHE TIpaBaOTIONOONS (-) pe3yibTaTa

BrrsiBiienusie JOOpOKavYeCTBCHHBIC 154 pe3yibTaTta cOCTaBMIIa 68,8+5,8%,
3JI0Ka4eCTBEHHbIE HOBOOOPA30BaHUS B 3aBUCHMOCTH npeJicKa3arenbHast TMIOJIE3HOCTh HEraTHBHOTO
OT pa3MepoB MBI pa3felnwin Ha 2 Tpynmsl: 1) pe3yibTaTta -66,7+13,6%, OTHOIIICHHE

pasmepbl >10mmM, 2) pasmepri<lOmm. [lo naHHBIM
Y31 wu pPEHTreHOBCKO MamMorpaduu y 44
MaMeHTOK pa3Mepsl 3JI0Ka4e€CTBEHHOTO
oOpazoBanusi cocraBuin Oosibiie >10MmM, a y 4-8x-
pasmepsl Obun <10mMm. Ilo mamaeM Y3U 20 u3
JIOOpOKAa4YeCTBEHHBIX ~ HOBOOOpa3oBaHU  MMeNU
pasmepsl >10MM, a y 8 pasmepsl cocTaBsm <10mwm,
B TO BPEMs, KaK IIpH PEHTIeHOBCKONH Mammorpaduu
9TH TTOKa3aTeau OBbLIM pPaBHBI COOTBETCTBEHHO 23 M
5. UyBCTBUTENBHOCTh Ppa3sMEpPOB MpPU  OLEHKE
3nokauecTBeHHOCTH Tipu Y3U cocraBuna 91,7+4,0%,
a cnenu(pUIHOCTD MeToa -28,6+8,5%.
[MpesnckaszarenbHass MOJE3HOCTh  ITOJIOKHUTEIHEHOTO

MPaBIOTIOI00US TIOJIOKUTEIFHOTO pe3ynbTara - 1,28
(OLIEHMBAJIOCH KAaK HEMPHUTOJHOE), a HEraTHBHOTO
pe3yibTaTta - 0,29 (omieHMBANIOCH Kak
nocpenctBennoe). OOMmMA JAUArHOCTHYECKUH Bec
Tecta cocrasun 68,4+5,3%.

ITpu PEHTTeHOBCKOI1 MammMorpapuu
YyBCTBUTEIHHOCTh Pa3MEPOB OMYXOJH UIS OLEHKH
3J10Ka4€CTBEHHOCTHU CcOoCTaBUJIA 91,7+4,0%,
crenuGUIHOCTD MeTOoa -17,9+7,2%,
mpejcKa3aTelnbHas IOJIE3HOCTh  IMOJOXHUTEIBHOTO
pesyiaprata -  65,745,8%, mnpenckaszarenbHas
MOJIE3HOCTh HETaTUBHOTO pe3ynbTaTa - 55,6+£16,6%
(Tabnumua 3).
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Taoauna 3.

JlnarnocTuyeckasi OLeHKa HEKOTOPBIX MAPpaMeTPOB PeHTreHoBckoi Mmammorpaduu npu PMAK (B %.)

[MpuzHak Se Sp Ppv nPV LR+ LR-
KonTtypsr 97,9+2,1 85,7+6,6 92,2438 96,0+3,9 6,85 0,02
Pa3mepsr 91,7+4,0 17,9+7,2 65,7+5,8 55,6+16,6 1,12 0,47
MukpoKaibIIHHATHI 43,8+7,2 96,4+3,5 95,5+4,4 50,0+6,8 12,25 0,58

I[Ipy 3TOM  OTHONICHHWE  IMPABAONOAOOUS pesyiaprata - 0,47 ®  OUEHHBAIOCH  Kak
MOJIOKUTETBHOTO pe3ynbTara cocraBmmmo 1,12 u nmocpencTBeHHoe. OO THArHOCTHYECKUI Bec

OIICHMBAJIOCh KaK HEIMPUTOJHOC, a HCETraTUBHOTO

TecTa ObLI paBeH 64,5+5,5%.

% 93,4
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63,2

Mukpokanvyunamuol

Pucynok 1. O0muii AMarHocTu4eckMii Bec mapaMeTpoB MaMMorpaguu.

IIpu Y3U uccnenoBaHusx, NPOBEJECHHBIX y 76
MaIEeHTOK, BBISIBJICHHBIC ~ ONYXOJH  HMEJH
pa3IMYHYI0  OXOTEHHOCTh. V3  BBISBICHHBIX
3JI0KAYECTBEHHBIX ~ HOBOOOpaszoBaHuid 4  ObUH
aHEXOT€HHBIMU, 44 TMIIO3XOI€HHBIMH, us3
MOOpPOKAaYeCTBEHHBIX  17-  aHAXOTCHHBIMH, 2
THIEPIXOTCHHBIMY, 9 THIIOXOT€HHBIMH. TakuMm
oOpazoM aisl  3J0KAQUECTBEHHBIX  0Opa3oBaHUM
HauboJee XapakTepHa TUTIOAXOTECHHOCTD.
UyBCTBUTEIBHOCTh OXOTEHHOCTH IMIpH OIICHKE

3JI0KQa4E€CTBEHHOCTH 91,7+4,0%, a
crenuGUIHOCTD MeToaa-60,7+9,2%.
[IpenckazaTenpHas TIOJE3HOCTh ITOJIOKUTEITHHOTO
pesyiaprata Obuia  80,0+5,4%, mnpeackasarenbHas
MOJIE3HOCTh HEraTUBHOTO pe3yinprata - 81,0+8,6%.
OTHONICHWE  TPABAOMONOOMS  MOJOXHUTEIBHOTO
pe3yibTata cocraBuio 2,3 ¥ OLIEHHBAIOCh Kak
MIOCPEACTBEHHOE, a HeraTUBHOTO pesynbrara - 0,14 u
OIICHUBAIIOCH KaK Xopoliee. OO6muit
JIMarHOCTUYECKHUH Bec Tecta ObLT paBeH 80,3+4,6%.

cocCTaBuja
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Pucynok 2. O0muii juarsocTu4ecknii Bec mapamerpos Y3H.

Y 36 mnauuMeHToK CcO  3J0KaueCTBEHHBIMU
HOBOOOpPAa30BaHUsAMH, U Y 4 ¢ 10OpOKaYECTBEHHBIMHU
npu Y3W mepemHesamHHWHA — pa3Mep  OMyXOJH
IpeBbIlIaNl HIMPHUHY, y 12 370KadecTBEHHBIX U 24
JI0OpOKaYeCTBEHHBIX HOBOOOpa3oBaHHUN
nepeHe3aqHuil  pa3Mep ObUT MEHbIIE MIMPHHBI.
UyBCTBUTENBHOCTh 3TOTO IOKa3aTelsl TIpH OIEHKE
3JIOKQYeCTBEHHOCTH  cocraBwia  75,0+6,3%, a

cnenuGUuIHOCTh MeToa - 85,7+6,6%.
[MpesnckaszarenbHas MOJE3HOCTh  IIOJIOKHUTEIHLHOTO
pe3ynbTara COCTaBHIIA 90,0+4,7%,
mpeacKasareibHas MOJIE3HOCTH HEraTUBHOIO

pesyabrata - 66,7£7,9%. Ilpu 3TOM OTHOLIEHUE
NpaBAONoAO0OKsT  TOJIOKHUTEILHOTO  pe3yibTara
coctaBmia 5,25 w omeHmBamoOCh Kak Xopoliee, a
HeratuBHOro pesyibrara - 0,29 U OIeHHBANIOCH Kak
mocpencTBeHHoe. OOIUiT THArHOCTUYECKUH Bec
TecTa ObUT paBeH 78,9+4,7%.

I[Ipu pmommneporpadum obOpa3oBanuii ObUIH
MOJIy4€Hbl pa3iuyHble pe3ynbTarhl. Tak y 36
3JI0KAYECTBEHHBIX HOBOOOpPA30BaHMH M Yy OJHOTO
IOoOpPOKAaYeCTBEHHOTO  HOBOOOpa3oBaHHS  OBLIO
BBISBJICHO ~ MHTEHCHBHOE  mepudepuueckoe U
IeHTpalibHOe KpoBooOpamienne. [lepudepmueckmii
TUI  KpoBooOpamieHust ObL1  BbISIBIEH y 11
3JI0KQUeCTBEHHBIX, M y 7 H0OpOKa4eCTBEHHBIX
HOBOOOpa30BaHMH. Y OIHOTO 3JI0KAYECTBEHHOTO U y
20 JIOOpOKaYEeCTBEHHBIX HOBOOOpa30BaHU
KpOBOOOpaeHHs HE 0OHaApYKEHO.
YyBCTBUTENBHOCTh JONIUIEporpaguu  npu oleHKe
3JJ0Ka4eCcTBEHHOCTH  cocraBuina  75,0£6,3%, a
cnenu(puIHOCTh MeTo1a - 96,4+3,5%.
[TpenckasarenbHass MOJE3HOCTh  ITOJIOKUTEIHHOTO
pesyaprata Obmia 97,3+2,7%, mnpenckazarenbHas
MOJIE3HOCTh HEraTUBHOTO pesyibrarta - 69,2+7,4%.
ITpn 3TOM OTHOUIEHHE MIPaBIOTIOA00HS

MOJIOKUTETHHOTO pe3ynbraTa coctaBmwio 21,00 u
OLICHMBAIOCh KaK OTJIMYHOE, a HEraTUBHOTO
pe3yibTaTta - 0,26 OIICHUBAJIOCHh KaK
nocpencTBeHHoe. OOMMIl  TUArHOCTHYECKUIM Bec
Tecta Obu1 paBeH 82,9+4,3%.

ITpn penTreHoBckoit Mammorpadun y 21 u3 48
nmarieHTok ¢ PMOK m y 1 u3 28 mammeHTok c
JIOOpOKAYECTBECHHBIMH ~ M3MCHEHHAMH Ob1H
BBISIBJICHBl MHUKPOKAJIbIMHATEL. UyBCTBUTEIBHOCTD
MHUKPOKaJIBIMHATOB IIPH OLEHKE 3I0Ka4YECTBEHHOCTH
BBISBJICHHON omyxosnmn cocraBuia 43,8+7,2%, a
crenuGUIHOCTD MeToa - 96,4+3,5%.
[IpenckasarenbHas TOJIE3HOCTh  TOJIOKUTEIBHOTO
pesyiabprata Oama 95,5+4,4%, mnpenckazarenbHas
MOJIC3HOCTh HEraTuBHOTO pesyinprata - 50,0+6,8%.
Ipu 9TOM OTHOIIEHHE paBAONIONO0Hs
MOJIOKUTETHFHOTO pe3yibTaTa cocTaBmio 12,25 u
OLICHMBAIOCH KaK OTIMYHOE, a HEeraTUBHOIO
pesyiabrara - 0,58 1 onjeHHBaNOCH KaK HENPHTOJHOE.
OOmmii JUarHOCTHYECKU BEC TecTa OBUT paBeH
63,2+5,5%.

IMpu Y3U wu3menenHsle IUMGOY3IB OBUTH
BbIsIBNIEHB! Y 44 u3 48 manmentox ¢ PMOK. U3 Hux y
29 mamueHTOK JIUM(OY3IHl OBUIM OIGHEHBI Kak
peakTuBHBIE, y &8 Kak Meracratudeckue. Y 7
HaLUEeHTOK ObLIM OOHApPY)KEHBI X METaCTaTHYECKUE U
peakTuBHBIE JIMMQOY3JBI, YTO IOJATBEPKAAIOCH
JAHHBIMH  TTATOMOP()OJIOTMYECKOTO  MCCIIEA0BaHUS
KJIETYATKH, yAaJEHHON BO Bpems onepauuu. Y 12 u3

28 MAIEHTOK c JI00pOKaYeCTBEHHBIMU
HOBOOOPa30BaHMSIMHA OpUTH 0OHapy>KEHBI
peaktuBHble  UMQOY3IBl.  YyBCTBHUTEIBHOCTH

TIMQOY3II0B MPH  OIICHKE 3JI0KAYeCTBEHHOCTH
cocraBmia 91,7+4,0%, a cremupuuHOCTH MeTOnA -
57,1+£9,4%. IIpenckazaTenbHas M0JIE3HOCTh
MOJIOKUTEIBHOTO  pe3ynbrata Obuta  78,6+5,5%,
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npejcKa3aTenbHast MTOJIE3HOCTH HEraTUBHOTO
pe3ynbTara - 80,0+8,9%, OTHOIIICHHE

MPaBA0IOA00HS ONOKHUTENBHOTO pe3yabrata - 2,14
(oLIeHMBAJIOCH KaK MOCPEICTBEHHOE), & HETAaTHBHOTO
pesyabrata - 0,15 (omeHuBasoch Kak Xoporiee).
OOmmii IUarHOCTUYECKUH BEC TeCTa COCTaBHII
78,9+4,7%.

Conclusion
Takum oOpa3oM, NpWHUMAs BO BHHMAaHHE
pe3ym,TaT},1 HpOBeI[eHHI)IX HaMHnu HCCHCI[OBaHI/Iﬁ,
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IMPROVEMENT OF LECTURE TRI DHARMA BY SPRITUAL
LEADERSHIP APPROACH

Abstract: This study aims to determine which variables are the most significant to form organizational
commitment models and productivity so that it can improve the achievement of Tri dharma lecturers at private
universities in Surabaya. The population of this study were all college lecturers throughout Surabaya, from which
the sample used were lecturers who had minimal functional positions of expert assistants, in accordance with the
characteristics of the sample that the researchers expected (purposive sampling). The data analysis technique used
in this study uses the SEM-PLS method to determine the structural equation relationship of each latent variable and
to find out the measurement of the indicators on the latent variables. The results show that spiritual leadership has
a significant effect on the productivity increase of lecturers through calling and membership which is measured
through vision, altruistic love, and hope / faith. These results give a signal that the leaders of Surabaya's private
universities can apply spiritual values that live in the midst of a community that is believed to be able to bind more
closely the relationship between leaders and lecturers that will have an impact on productivity and can improve the
achievement of the lecturer's tri dharma. In the process of recruiting lecturers, the management should instill the
spirituality values that exist in the Surabaya's private universities to prospective lecturers. This is done to maintain
and even enhance the spirituality values that exist in Surabaya's private universities.
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Introduction

The National Education System states that
universities are obliged to carry out education,
research, and community service [1.2]. Higher
education as part of the national education system
has a strategic role in educating the life of the nation
and advancing science and technology by paying
attention to and applying the values of humanities
and the sustainable cultivation and empowerment of
the Indonesian nation. In realizing this strategic and
large role can be carried out properly, then the role of
leadership in developing human resources of higher
education must have a superior quality leadership
style especially for lecturers as professional
educators. One of the main concerns at this time is
the leadership style that involves a spiritual
leadership style. Spiritual leadership is the formation
of values, the attitudes and behaviors needed to
motivate oneself (intrinsic motivation) and others so
as to create a sense of spiritual survival through
calling and membership [3,4,5,6,7,8,9]. This brings

two things, first is to unify the vision of fellow
members of the organization through feeling calling
in his life so that it becomes more meaningful and
makes a change, calling speaks of the calling of the
soul on a change in serving people to gain meaning
and purpose in life, second is fostering organizational
culture based on altruistic love where leaders and
those who are led care for each other, mutual
attention and respect for each other seriously so as to
create a feeling of membership, the membership
speaks of kinship relationships and social relations
interactions. [3,4,5,6,7,8,9]

The characteristics of spiritual leadership
according to [3,4,5,6,7,8,9] are vision, altruistic love
and hope / faith, vision is the goal to be achieved by
an organization in the long and short term, altruistic
love is a picture of an organization's culture which is
defined as intact, harmonious, prosperity through
attention, caring and appreciation for oneself and
others, and hope / faith is a desire for a hope that is
fulfilled and is the basis of the establishment of the
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vision, goals and mission of the organization to be
fulfilled. From the characteristics of spiritual
leadership based on vision, altruistic love, and hope /
faith will produce a feeling of spiritual survival
through screening and membership which influences
positive performance improvement (productivity
positive) and lecturer organizational commitment as
professional educators, which has an impact on the
achievement of Higher Education Tri Dharma

Tri dharma is the obligation of Higher
Education to carry out education, research and
community service [2]. Tri dharma of higher
education is not only the responsibility of students.
All lecturers (educators), as well as people involved
in the learning process (academic community) have
the same responsibilities. Explanation of the
activities in tri dharma are:

1. Education is a conscious and planned effort
to realize a learning atmosphere and learning process
so that students actively develop their potential to
have religious spiritual strength, self-control,
personality, intelligence, noble character, and skills
needed by themselves, society, nation, and countries

[2].

2. Research is an activity carried out according
to the rules and scientific method systematically to
obtain information, data, and information relating to
understanding and / or testing a branch of science
and technology [2]

3. Community Service is the activity of
academicians who utilize Science and Technology to
advance the welfare of the community and educate
the lives of the nation [2].

Research Methods

This research is a type of quantitative research
to find out which variables are the most significant to
form organizational commitment models and
productivity at private universities in Surabaya. The
population of this study were all college lecturers
throughout Surabaya, from which the sample used
were lecturers who had minimal functional positions
of expert assistants, in accordance with the
characteristics of the sample that the researchers
expected (purposive sampling). The data analysis
technique used in this study uses the SEM-PLS
method to determine the structural equation
relationship of each latent variable and to find out the
measurement of the indicators on the latent variables.
The variables in this study consist of exogenous
variables, endogenous variables and manifest
variables so that the following hypothesis is formed:

H1: Spiritual Leadership affects Calling

H2: Spiritual Leadership affects Membership

H3: Calling influences the Organization
Committee

H4: Membership influences the Organization

Committee
H5: Calling affects Productivity
H6: Membership affects Productivity

Results and Discussion

This study uses secondary data, the data taken
in this study is the data of lecturers in 10 private
universities that have a minimum department /
economic field accredited B with each 50
respondents per university. From the results of the
survey, it was obtained data of 359 of the 500
questionnaires targeted for the 10 universities as
follows:

Table 1.

Responden
1 STIESIA Surabaya 35 from 50 responden
2 STIE Mahardhika 34 from 50 responden
3 STIE Perbanas Surabaya 50 from 50 responden
4 STIE Yapan Surabaya 33 from 50 responden
5 UNTAG Surabaya 43 from 50 responden
6 UBHARA 25 from 50 responden
7 Ciputra University 35 from 50 responden
8 UWM Surabaya 25 from 50 responden
9 UMS 45 from 50 responden
10 UBAYA 34 from 50 responden

The results from table 1 (number of respondents
of data analysis) can be illustrated that Perbanas
STIE filled all questionnaires well so that of the 50
data expected to be fulfilled. As for some other
universities that almost fulfill the expected
questionnaire expectations are STIESIA, UBAYA,
STIE Yapan, UMS, UWM and STIE Mahardika and

UNTAQ. From the results of Table 1 above, it can
also be seen that there are several universities that
are far from the expected target of the desired data,
namely UBHARA, Ciputra University. This is
because taking the questionnaire at the university
coincides with the college holiday. But according to
the justification the researcher can still be
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conservative, so that the sample is included in the
model. The summary results of the data can also be

seen in the pie chart below:

13%

7%

10%
7%

12%

m STESIA
Responden M STIE Mahardika
9% 10% M STIE Perbanas

14% B UBHARA

STIE YAPAN
B UBAYA

UMS
Univ.Ciputra
UNTAQ
UWM

Picture 1 - Pie Diagram Responden

After screening the data, data analysis will be
carried out. Data analysis in this study there are two
statistical analysis methods used, namely the outer
model using CFA (Confirmatory Factor Analysis)
and the inner model using Structural Equation
Modeling (SEM), Structural Equation Modeling
(SEM) analysis is conducted to determine the
significance of the relationship between latent
variables with comparing the T-statistic value with
T-table which is then called hypothesis testing.
Confirmatory Factor Analysis (CFA) analysis, to
determine the validity and reliability by looking at

the value of loading factor, AVE value and
composite reliability value.

Outer Model - Confirmatory Factor Analysis

Confirmatory Factor Analysis is used to
determine the validity, reliability, and contribution
given by each indicator variable in developing the
latent variables. Concept. Latent variables are said to
be valid and reliable if the value of loading factor>
0.4, AVE value> 0.5 and composite reliability
value> 0.7. The results of the Confirmatory Factor
Analysis test are presented in table 2 as follows:

Table 2.
Confirmatory Factor Analysis Result
Variable Indicator Loading Factor AVE Validity CR Reliability

Al 0,795645
A2 0,764422

vision A3 0,728521 0,521867 Valid 0,670297 Reliable
A4 0,543652
A5 0,752091
Bl 0,697823
B2 0,736770
B3 0,667967

A. Love 0,505858 Valid 0,803417 Reliable
B4 0,744725
B5 0,765366
B6 0,647130
C1 0,698892
Cc2 0,744135

Hope C3 0,717921 0,512410 Valid 0,761856 Reliable
C4 0,728408
C5 0,688386
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D1 0,782352
Calling D2 0,825281 0,591199 Valid 0,652105 Reliable
D3 0,693133
El 0,718137
E2 0,718631
Membership 0,556315 Valid 0,736010 Reliable
E3 0,812380
E4 0,730169
F1 0,740552
F2 0,704407
0. Commitment 0,545690 Valid 0,723006 Reliable
F3 0,758726
Fa 0,749993
Gl 0,725841
Productivity G2 0,851294 0,601090 Valid 0,764861 Reliable
G3 0,742782

Table 2 informs that all values of loading
factor> 0.6, AVE> 0.5 and CR> 0.7, this indicates
that each indicator is able to measure both the latent
variable and can be said to be valid and reliable.
After a Confirmatory Factor Analysis, the next step
is to do Structural Equation Modeling (SEM)
analysis. Structural Equation Modeling analysis
testing is done by using a variance-based SEM
method which is often referred to as SEM-PLS. This
method was chosen by the researcher with the
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justification of the researcher that this research is
explorative and the assumption in the SEM-PLS
method is nonparametric, which does not require
many assumptions, such as covariance-based SEM
which is often called SEM which requires many
assumptions because it is parametric. The results of
SEM-PLS testing are presented in Figure 2 and Table
3.

18178
75,064 G2
1,609

Picture 2 - Structural Equation Model

Based on figure 2 (SEM-PLS hypothesis test)
and table 2 (SEM-PLS hypothesis test) shows that
the T value of Spiritual Leadership on Calling (H1),
Spiritual Leadership toward Membership (H2),
Calling to Organization Commitment (H3),

Membership towards Organization Commitment
(H4), Calling on Productivity (H5) and Membership
to Productivity (H6) all above 1.96, this shows that
all hypotheses in this study were received.
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Table 3.
Inner Model Result
Laten Variabel T Statistics | Information
S.Leardership -> Calling 28,374,517 Affected
S.Leardership -> Membership 21,176,341 Affected
Calling -> O.Comittment 4,282,329 Affected
Membership -> O.Comittment 9,213,265 Affected
Calling -> Productivity 4,357,301 Affected
Membership -> Productivity 5,636,419 Affected

Spiritual leadership on calling

The results showed that there was a direct
influence of spiritual leadership on calling at
universities throughout Surabaya. The higher the
spiritual leadership possessed by the leader, the
higher the calling / meaning possessed by each
lecturer. [3,4,5,6,7,8,9] who stated that spiritual
leadership is the formation of values, attitude,
behavior needed to motivate themselves and others
intrinsic motivation so as to reach a sense of spiritual
survival through calling / meaning and membership.
Basically every job can be a meaningful and
meaningful source (meaning) for everyone, through
several organizational leaders who have a purpose to
strengthen meaning for their followers [10,11,12]. In
spiritual leadership, calling is a transcendent Vision
from a form of lecturer responsibility towards
students. This allows the lecturer to show intrinsic
motivation through calling "doing what it takes" to
"spread the organization message" which is related to
quality of life and integrity [5].

With the spiritual leadership style possessed by
the leader, it can increase meaningful and personal
feelings in working. Personal meaning is also a
source of personal motivation to influence others and
their environment [13]. Therefore, university leaders
throughout Surabaya have instilled good values of
spirituality, attitude and behavior in the work
environment. In addition, it also not only emphasizes
world profits, but also benefits in the future. This can
be achieved with a strong belief that work is worship
in the view of religion. Therefore, in private
universities in Surabaya, istigomah or sustainably
can provide an activity that aims to maintain the
intention of the lecturers to work for worship so as to
increase feelings of calling / meaning.

Spiritual leadership on membership

The results of the study show that there is a
direct influence between spiritual leadership on
membership at private universities in Surabaya. The
higher the spiritual leadership possessed by the
leader, the higher the membership owned by each
employee. [3,4,5,6,7,8,9] who stated that spiritual
leadership is the formation of values, attitude,
behavior needed to motivate themselves and others

intrinsic motivation so as to reach a sense of spiritual
survival through calling / meaning and membership.
Membership itself is one aspect of workplace
spirituality that is needed in the spiritual survival
dimension. The term membership can be defined as a
basic human need, which is to be understood and
wanted to be appreciated. Having a feeling of
wanting to be understood and wanting to be
appreciated is an important issue in reciprocal
relationships and social relations interactions.

In a work environment, everyone combines
their values so they feel they are part of a large
organizational community and relate to one another
[14]. Through the leadership's spiritual leadership
style, it can increase the feeling of membership, so
that employees can relate to each other with positive
social relationships among fellow members of the
organization and each individual feels more valued
and understood as a whole person. In this study
membership is measured based on the aspect of
feeling wants to be understood and appreciated by
the community of organizations, the leadership of
private universities in Surabaya understands the
importance of social relations between employees
which is conducive to a bond so that the achievement
of organizational commitment. Because a conducive
organizational environment will not be easily created
without leadership intervention.

Calling on Organizational Commitment

The results showed that there was a direct
influence  between calling on organizational
commitment at private universities in Surabaya. The
higher the feeling of calling possessed by the
employee, the higher the organizational commitment
possessed by each employee. [3,4,5,6,7,8,9] who
stated that spiritual leadership is the formation of
values, attitude, behavior needed to motivate
themselves and others intrinsic motivation so as to
reach a sense of spiritual survival through calling /
meaning and membership so that it has an impact on
organizational commitment, productivity and firm
performance. [15] which states that organizational
commitment is employees who have feelings of
calling and membership then become interconnected
for loyalty, and want to stay (commitment) in an
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organization that has a culture based on the values of
love (altruistic love). [16] defines calling as a
positive inspiration in the spirit of being responsible
for work.

The professional attitude that every employee
has based on feeling calling will increase the feeling
of being more meaningful to others and the
environment of the organization and itself [11].
People will do anything for a calling that is very
different from a job or career [11]. When a job is
seen as a calling and not a job, it can take on a new
meaning [17,18,19]. So calling a strong soul (calling)
and spiritual relationships with work that goes
beyond professionalism or salary will lead to deep
relationships, and thus commitment to one job [20].
In a number of studies it has been shown that
employee commitment is positively correlated with
several organizational outcomes. For example,
employees who are committed to the organization
will show a lower level of negative behavior such as
absenteeism or turnover [21]. Based on the results
shows that the feeling of calling lecturers of private
universities in Surabaya has a significant effect. This
indicates that feeling calling is owned by the
majority of private university lecturers in Surabaya
so that it influences organizational commitment.

Membership on Organizational Commitment

The results showed that there was a direct
influence between membership on organizational
commitment on private university lecturers in
Surabaya. The higher the feeling of membership that
is owned by the lecturer, the higher the
organizational characteristics of each lecturer.
[3,4,5,6,7,8,9] who stated that spiritual leadership is
the formation of values, attitude, behavior needed to
motivate themselves and others intrinsic motivation
S0 as to reach a sense of spiritual survival through
calling / meaning and membership so that it has an
impact on organizational commitment, productivity
and firm performance. [22] which states that
organizational commitment is employees who have
feelings of calling and membership then become
interconnected for loyalty, and want to stay
(commitment) in an organization that has a culture
based on the values of love (altruistic love)
According to William in [3,4,5,6,7,8,9] the founder
of modern psychology defines membership as a basic
human need that is to be understood and wants to be
appreciated. Having a feeling of wanting to be
understood and wanting to be appreciated is an
important issue in reciprocal relationships and social
relations interactions. [23] states "We grow greater,
longer lived, more meaningful in proportion as we
identify ourselves with the larger social life that
surrounds us", which means "We grow bigger, live
longer, are more meaningful in proportion as we
identify yourself with the broader social life that
surrounds us .

The feeling of membership is one of the feelings
of spirituality in the work environment (workplace
spirituality) which is very important to be developed
so that the social relations between lecturers can be
interwoven harmoniously, shown based on the
results of research that the membership influence is
quite significant. This identifies that membership is
owned by most private university lecturers in
Surabaya so that it influences organizational
commitment. And the facts in the field prove that
there is strong cooperation, including in the field of
research and low turnover of lecturers.

Calling on Productivity

The results showed that there was a direct
influence between calling on productivity at private
university lecturers in Surabaya. The higher the
feeling of calling possessed by the lecturer, the
higher the productivity possessed by each lecturer.
[3,4,5,6,7,8,9] who stated that spiritual leadership is
the formation of values, attitude, behavior needed to
motivate themselves and others intrinsic motivation
S0 as to reach a sense of spiritual survival through
calling / meaning and membership so that it has an
impact on organizational commitment, productivity
and firm performance. [21] which states that
productivity  and continuous improvement
(continuous improvement) are people who have hope
| confidence in the vision of the organization and
people who have calling and membership will do
anything to pursue a vision to improve themselves
and become more productive. [15] defines calling as
a positive inspiration in the spirit of being
responsible for work.

The professional attitude that every employee
has based on feeling calling will increase the feeling
of being more meaningful to others and the
environment of the organization and itself [11] .
People will do anything for a calling that is very
different from a job or career [11] When a job is seen
as a calling and not a job, it can take on a new
meaning [17,18,19] . So calling a strong soul
(calling) and spiritual relationships with work that
goes beyond professionalism or salary will lead to
deep relationships, and thus commitment to one job
[24]. [25] the calling of the soul and trust between
employees and leaders can lead to productivity, in
this case the employee in question is a lecturer. [25]
found a strong relationship between interpersonal
trust in organization and organizational commitment.
Based on the results shows that the feeling of calling
lecturers of private universities in Surabaya has a
significant effect. This indicates that feeling calling
is owned by the majority of private university
lecturers in Surabaya, thus affecting productivity.

Membership on Productivity
The results showed that there was a direct
influence between membership on productivity at
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private university lecturers in Surabaya. The higher
the feeling of membership owned by the lecturer, the
higher the productivity of each lecturer.
[3,4,5,6,7,8,9] who stated that spiritual leadership is
the formation of values, attitude, behavior needed to
motivate themselves and others intrinsic motivation
so as to achieve a sense of spiritual survival through
calling / meaning and membership so as to have an
impact on organizational commitment, productivity
and firm performance [22] which states that
productivity  and continuous improvement
(continuous improvement) are people who have hope
/ confidence in the vision of the organization and
people who have calling and membership will do
anything to pursue a vision to improve themselves
and become more productive.

According to William in [3,4,5,6,7,8,9] the
founder of modern psychology defines membership
as a basic human need that is to be understood and
wants to be appreciated. Having a feeling of wanting
to be understood and wanting to be appreciated is an
important issue in reciprocal relationships and social
relations interactions. [23] states "We grow greater,
longer lived, more meaningful in proportion as we
identify ourselves with the larger social life that
surrounds us", which means "We grow bigger, live
longer, are more meaningful in proportion as we
identify yourself with the broader social life that
surrounds us . The feeling of membership is one of
the feelings of spirituality in the work environment
(workplace spirituality) which is very important to be
developed so that the social relations between
lecturers can be interwoven harmoniously, shown
based on the results of research that the membership
influence is quite significant. This identifies that the
membership is owned by the majority of private
university lecturers in Surabaya, which affects
productivity.
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Introduction

Pledge is one of the most popular ways of
securing of obligations, including credit obligations
in law-enforcement practice of the Kyrgyz Republic.
Avrticle 12 of the Constitution of the Kyrgyz Republic
sets forth inviolability of property [1]. In civil law
the way securing performance of obligations is
understood as the special measures of property
character provided by the legislation or the contract
stimulating appropriate performance of obligations
by debtors by establishment of additional guarantees
of meeting claims of creditors. Therefore, G.F.
Shershenevich, analyzing essence of pledge,
specified that, first of all, property of debtor in
structure which it has at the time of collecting
provides claims of creditor [2]. However, creditor is
always under the danger that property of the debtor
will be lower than value of obligation, that at the
same time so many claims will be imposed on
property, that it won't sustain weight of its
accumulation. In view of such danger, which the
creditor isn't able to prevent, he prefers to choose
certain property corresponding to amount of debt
from all property of debtor and to get the right of
exclusive satisfaction from the cost of this subject.

Materials and Methods

With development of market relations pledge as
a way of securing performance of obligations, has
found the broadest application at conclusion not only
loan agreements, but also contract for work and

Doi: &Gos¥e https://dx.doi.org/10.15863/TAS.2018.09.65.39

labor, purchase and sale, etc. The institute of pledge
exists in domestic civil law for a rather long time.
However, in recent years it has experienced a
peculiar rebirth.

Due to popularity, institute of pledge demands
well-founded legal regulation, in particular, questions
connected with rights and duties realization by the
parties of pledge agreement. So, for 9 months of
2017 in comparison with the same period of 2016,
number of all transactions with immovable property
in Kyrgyzstan has increased, including, transactions
on rent, pledge, donation and inheritance of objects
of immovable property [3,4]. It causes heightened
interest in consideration of legal status of persons
participating in pledge legal relations.

So, who can act as pledgor under the pledge
agreement? According to Art. 326 of the Civil code
of the Kyrgyz Republic the pledgor can be a debtor
on obligation secured with pledge, or third party who
does not participate in this obligation [5]. Thus, the
law defines that the identity of debtor according to
main obligation and pledgor according to accessory
obligation cannot coincide. However, to be fair, it
should be noted, that in most cases in practice debtor
and pledgor coincide in one person.

Civil code of the Kyrgyz Republic establishes
that person having the property right or other real
right on subject of pledge can be pledgor. At the
same time, person, who possess right of economic
jurisdiction or right of operational management on
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property, has right to put it in pledge with consent of
its owner.

The pledgor under pledge of rights can only be
person who possess the pledged right. At the same
time, pledge of tenancy or other right on special
property shall not be allowed without the consent of
its owner except as otherwise provided by the
agreement.

Thus, pledge of property can be carried out by
person who has corresponding right only. In this
case, it is possible to observe correlation between
norms of Civil code of the Kyrgyz Republic
regulating status of pledgor and provisions
determining the content of limited proprietary rights.
So, according to Art. 230 of Civil code of the Kyrgyz
Republic, enterprise has no right to sell immovable
property belonging to it on the right of economic
management, to lease it, to pledge, to bring it as
contribution (share) to authorized capital of business
partnerships and entities, or to dispose this property
otherwise without the owner’s consent. Enterprise
disposes other property belonging to it on the right of
economic management independently, except for the
cases established by the legislation.

Therefore, the provision set forth in Art. 326 of
Civil code of the Kyrgyz Republic is an exception
provided by the legislation concerning the disposal of
movable property by enterprises owning it on the
right of economic management.

Art. 6 of the Law of the Kyrgyz Republic «On
pledge» (further — Law «On pledge») also defines
some aspects, characteristic for legal status of
pledgor, and establishes that participants of pledge
relations are citizens and legal entities of the Kyrgyz
Republic, foreign citizens and legal entities
(including foreign banks and specialized financial
credit institutions), the Kyrgyz Republic, and also the
states, which possess the property right on subject of
pledge [6]. It is mentioned separately in the Law «On
pledge», that pledgor under the agreement on pledge
of agricultural land are citizens of the Kyrgyz
Republic having the property right on subject of
pledge.

Also the Law on pledge, providing restrictions
on pledge of separate types of property, determines
additional requirements to pledgor as to person
providing pledge.

So, Art. 7 of the Law «On pledge» sets forth
that participant of joint shared property has the right
to pledge share in general property without consent
of other owners, if share of each owner is defined in
right of joint ownership. Member of cooperative or
other enterprises with joint ownership can pledge
independently or collectively rights on enterprise, in
order established by the legislation of the Kyrgyz
Republic. The owner of apartment in an apartment
building makes the decision on its pledge
independently.

Thus, the legislator emphasizes features of legal
status of pledgor depending on a transferable subject
of pledge.

As for the content of legal status of pledgor, it
is possible to refer to it existence of general and
specific rights and duties. General rights and duties
in this case concern general established order of
obligations performance. First of all, this is the duty
of appropriate execution of obligation, which
comprises also its real execution. Also, it is possible
to refer right of pledgor to demand from the opposite
side execution of duties corresponding to his own
obligations, to the general elements of legal status of
pledgor.

As for specific rights and duties arising from
pledge, they are settled both by Civil code of the
Kyrgyz Republic, and by the Law of the Kyrgyz
Republic «On pledge».

As a result of legislative rules analysis, we
consider following special duties of pledgor:

— a duty to support pledged property in good
working order and to incur expenses on
maintenance and repair  (ordinary and
fundamental) of this property (article 12 of the
«On pledge»);

— aduty to insure pledged property in its overall
cost against risk of its loss and damage, and if
overall cost of property exceeds size of claim
secured by pledge, - for the sum not lower than
the size of claim (Art. 330 of Civil code of the
Kyrgyz Republic);

— in case of actual possession of subject of pledge
- a duty to take measures necessary for safety of
pledged property, including for its protection
from encroachments and requirements from
third parties, to bear risk of eventual loss or
damage of pledged property;

— a duty to immediately notify pledge holder on
threat of loss or damage of pledged property;

— a duty to report in writing to each subsequent
pledge holder data on all existing pledges of
property and also on nature and amount of
securing obligations with these pledges and to
pay damages caused by pledge holder due to
non-execution of this duty (Art. 329 of Civil
code of the Kyrgyz Republic);

It is possible to place to the rights of pledgor the
following:

—  right to transfer subject of pledge to subsequent
pledge (if it isn't forbidden by previous pledge
agreements on the same property) (Art. 329 of
Civil code of the Kyrgyz Republic);

— right to check according to documents actually
existence, size, state and storage conditions of
pledged property held by pledge holder;

— at gross violation by pledge holder of his duties,
if it creates threat of loss or damage of pledged
property, right to demand early execution of
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obligation secured with pledge and/or the early
termination of pledge;

— right to demand from pledge holder to pay
damages caused by loss or damage of subject of
pledge;

— right to set off the claim to pledge holder on
compensation of losses, caused by loss or
damage of subject of pledge, with repayment of
obligation secured with pledge;

— right in reasonable time to restore a subject of
pledge or to replace it with other equivalent
property if subject of pledge was loosed or
damaged either property right to it or right of its
use was abated on the basis established by the
law;

— right to use subject of pledge according to its
nature, including to derive an profits and
income, on which the pledge right also extends,
except as otherwise provided by the contract
and follow from the nature of pledge;

— right without consent of pledge holder, but with
prior notice, to lease pledged property, to
transfer it to temporary use without
compensation and under the agreement with
other person to grant to him the right of limited
use of this property (servitude) under
conditions, that term of property use doesn't
exceed the term of obligation secured with
pledge; the property is transferred for use for
purposes corresponding to property nature
except as otherwise provided by the law or
pledge agreement (Art. 16 of the Law «On
pledge»);

— right to devise pledged property.

In modern conditions legal construction of
pledge agreement due to its unique nature is used in
various economic models. Development of modern
domestic science of civil law has to happen including
at the expense of concepts formulated and approved
on the basis of other legal systems. However, it is
necessary to consider traditions of domestic civil
law, current legislation, developed provisions of civil
law and corresponding doctrinal lines [7].

Pledge generates two types of legal
relationship: between pledgor and pledge holder and
between pledge holder and property. On the one
hand, pledge is a way of providing obligation of
debtor by establishment of relative legal connection
with creditor, and on another hand, there is a direct
legal connection of pledge holder and property.

Pledge in national law-enforcement practice -
one of the most often used ways of ensuring
performance of obligations. Pledge is among almost
convenient and often used ways of providing. Pledge
is suitable for ensuring performance of obligations of
many types, including non-contractual, and various
property - both movable, and immovable, and also
property rights of claim (Art. 325 of Civil Code) can

be a subject of pledge. In view of importance and
prevalence of pledge in 2005 the special Law of the
Kyrgyz Republic “On pledge” has been adopted [6].
Based on analysis of theoretical basis of authors and
scientists [8,9] and also normative legal acts of
Kyrgyz Republic and court practice [10], it is
possible to define, that it is necessary to conduct
complex analysis from position of system approach
of legal nature of pledge as institute of civil law.

Existence of rights of pledge holder depends on
fate of obligation provided with pledge. According to
Art. 325 of Civil Code, any property, including
property items and property rights (claims), behind a
number of exceptions can be a subject of pledge. Art.
325 provides the following exceptions: property
withdrawn from circulation, claims inseparably
linked with identity of creditor. In particular, there
are claims about indemnification caused to life or
health, alimony claims, rights which concession is
forbidden by the law. Besides, Civil Code contains
provision on possibility of expansion of objects of
civil rights, which cant be a pledge subject.
According to subparagraph 2 of Art. 325 of Civil
Code, pledge of separate types of property, in
particular property of citizens on which collecting
isn't allowed, can be forbidden or limited by the law.
According to Art. 4 of the Law of Kyrgyz Republic
“On pledge” subject of pledge can be any property,
which according to legislation of Kyrgyz Republic
can be disposed by the pledge holder.

In order that the contract was considered as
settled, agreement on all essential terms of the
contract (Art. 328 of Civil Code) should be
necessary.

Essential terms of pledge agreement are the
following (Art. 328 of Civil Code):

1) Any property, including property items and
property rights (claims) can be a subject of pledge.
There are exceptions from this rule. First, transfer of
the following property to pledge isn't allowed: a)
property withdrawn from circulation; b) claims
inseparably linked with identity of creditor, in
particular alimony claims, on indemnification,
caused to life or health, and other rights which
concession to other person is forbidden by the law; c)
separate types of property in cases provided by the
law.

Subject of pledge can be property, which is
available at pledgor, and that he will get in the future.
So, at receiving of credit pledge agreement of a
house which will be constructed by pledgor, can be
signed; apartment which will be acquired by him
under contract of purchase and sale, etc. If pledge
arises on the basis of law, then pledge of property
items and property rights which pledgor will acquire
in the future can be provided by the relevant law.

2) pledge subject assessment. Assessment is
made by the agreement of parties. Pledge agreement
is recognized as unconcluded if structure of pledged
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property isn't specified. Pledge agreement in which
there is no pledge subject assessment is considered
unpledged;

3) definition, which party of pledge agreement
will have a pledged property;

4) essence of obligation provided with pledge.
If, for example, pledge provides obligation which has
arisen from contract of purchase and sale, then it is
specified in pledge agreement who is seller, buyer
and that is a subject of purchase and sale (which
property is on sale);

5) size of claim provided with pledge. In the
given example - price of subject of contract of
purchase and sale. If, for example, pledge provides
obligation from credit agreement, then size of credit
and percent which have to be paid for credit use is
specified in the contract;

6) date of performance of obligation provided
with pledge. In the given examples - term of transfer
of property to buyer, term of payment of purchase
price - under contract of purchase and sale; term
(terms) of repayment of credit and payment of
percent - according to credit agreement [5].

The agreement on three last conditions at
signing of pledge agreement shall not be required.
Essentially, there are conditions of obligation
provided with pledge and pledgor and pledge holder
cannot somehow change them, add and other.
However, it is necessary to define, what obligation is
provided with pledge, its size and dates of
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transportation and education which have slowly shifted utilizing 10T technology. The industrial revolution 4.0 has
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The issue of information system security will be a challenge for the industry with open access to information systems,
otherwise focus will hamper the business process of the industry. In this research will be discussed about the modeling
and implementation of information system security with a combination of web-based security methods with port
knocking firewall model and short message service gateway as a security medium with the concept of ease of access
with safe and comfortable. The result of this research has been testing penetration testing using network tools.
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1. INTRODUCTION

The current industrial revolution has grown to
4.0 which replace industry 3.0. According to [1, p.
373] and [2, p. 809] that the basic principle in industry
4.0 is the incorporation of machines, workflows, and
systems, by applying intelligent networks along
chains and production processes to control each other
independently. There are four aspects of the
challenges of implementing the industry revolution
4.0 according to Wolter namely information
technology security issues, reliability issues and
stability of production machinery, lack of adequate
skills, lack of motivation of stakeholders to change;
and the loss of a lot of work as it turns into automation
[3, p. 3] and [4, p. 1497]. Support of the Internet of
Things (IOT) became the most important in the
industry revolution 4.0 with open access to
information systems and automation changed the way
business as its own competitiveness for each industry
[5, p. 1475] and [6, p. 87]

Doi: &Gos¥e https://dx.doi.org/10.15863/TAS.2018.09.65.40

According to [7, p. 1082] and [8, p. 19] security
issues will be a challenge for each industry, sometimes
for mature industries with adequate resources often
overlooking security issues. For medium and small
industries some have difficulty and lack of
understanding of the security of information systems,
stakeholders tend to focus on infrastructure and
information systems as digital transformation in the
speed of decision making. According to [8, p. 21] the
risks of information system security have an impact,
among others, operational risks of Denial-of Service
(DDOS) attacks, data theft, website hijacking and
reputation risk of lack of trust of business colleagues
followed by exposure through media about security
vulnerabilities system. In addition, investment risk
becomes the most perceived big losses that are large
investments but the system is not integrated and the
security system used is not in accordance with
business needs.

10T will lead to new problems related to
information systems security management, namely
the opening of connection lines. This is often used by
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hackers / hackers to steal data through the network.
One of the most important components in an
information security management system design is the
use of firewalls [9, p.1475]. The main role and task of
a firewall is to filter and monitor in and out access to
application communications connected to the intranet
or internet network and communicate the network
using TCP and UDP ports that are part of the transport
layer of the OSI layer standard [10, p.53]. Through the
path will appear communication between wide
network / internet with internal network and vice
versa. Information systems that are in the internal will
open a certain communication path and can be
reached.

From this background phenomenon in this
research try to do design development of information
system security with 10T support with model
combination 2 authentication user / password and
short message. The device used from the security
model uses Raspberry PI devices, mikrotik Router as
Firewall and SHORT MESSAGE gateway. The
purpose of this research is as a model solution for the
security of information systems with easy technical
operation but with a high level of security and comfort
with a safe and convenient operation techniques.

2. REVIEW OF LITERATURE

Computer Network

A computer network is a system of computers
designed to share resources, communicate and access
information. The purpose of a computer network is to
be able to achieve its purpose, any part of the
computer network can request and provide services.
Computer networks can also be interpreted as a
collection of communication terminals located in
various locations consisting of more than one
interconnected computer. The purpose of building a
computer network is to carry information precisely
without any error from the transmitter side to the
receiver side through communication media [3, p. 5];
[4, p. 1498] and [5, p. 1476]. Computer networks can
also be defined as a collection of different
communication terminals in different locations
consisting of more than one interconnected computer
[7, p. 1083]

Two computers each have a network card, then
connected via cable or wireless as a data transmission
medium, and there are network operating system
software will form a simple computer network. If you

want to create a wider network of computers again
reach, it requires additional equipment such as Hub,
Bridge, Switch, Router, Gateway as interconnection
equipment.

Based on the scalability of computer network
classification is as follows [5, p. 1476]:

Local Area Network (LAN) is a network that is
used for personal, whether within a building or in one
campus area. Reach which can be reached by LAN up
to several kilometers. LAN is used to connect private
end devices to exchange data.

Metropolitan Area Network (MAN) is a network
widely used to connect nodes located at a distance of
20-50 Km, this network is commonly used for inter-
city by using radio pocket or telecommunication
company facilities [11, p.498].

Wide Area Network (WAN) is a network of data
communication systems that each node is located
remote (remote location) with each other. WAN is
also called the remote network / long distance
network. A node is a point that can receive input data
into a network or produce output information or both.
Node can be either a printer or other print tool or a PC
to a computer mainframe that has a modem [12, p.
322].

Security Management Using Web Knocking
Port Technique

Knocking port is a technique or method of
opening ports externally through a firewall by way of
attempting to connect to a closed port with a
predetermined connection attempt sequence [6, p. 87];
[8, p. 19] & [10, p.53]. In other words port knocking
is a method for building a host-to-host communication
with a computer device that does not open any
communication ports freely.

The Web Knocking port is implemented by
configuring a small program called a daemon to
monitor the firewall log for connection requests and
determining whether the client is registered on an
approved IP address and has done the correct
sequence. If the answer is yes, the firewall will open
the associated ports dynamically. The main purpose of
knocking ports is to prevent attackers from system
scanners such as remote access SSH by doing port
scanning [6, p. 88] and [11, p.498]. If an attacker sends
an incorrect sequence of beats, the protected port will
not appear or open as shown in Figure 1 and Figure 2.
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Figure 1. Knocking Port

Firewall Security Management

A firewall is a security system designed to
prevent access or attacks from within and outside the
network. Firewalls can be implemented in hardware
and software, or a combination of both. Firewall
implementations are generally used to control the
access of users accessing private networks connected
to the Internet, especially intranets. All incoming or
outgoing activity traffic through the intranet network
through the firewall will be controlled for users who
do not meet certain security criteria will automatically
be blocked [7, p. 1083] and [10, p.55].

communications that
have been allowed

- oommumtatlon
S~ is rejected b,
the firewall
Private

Network
LAN

ll public network

..//
f/'

The firewalls function as a controller, watching
the flow of data packets flowing in the network. The
firewall function organizes, filters and controls the
data traffic that is allowed to access private networks
that are protected, some criteria that the firewall does
include: (a) the IP address of the home computer, (b)
TCP / UDP port of origin to destination computer (c)
IP address of destination computer TCP / UDP port
destination data on destination computer Header
information stored in data packet [9].

Specifically the firewall function is to
authenticate the network access Figure 2.2 is a firewall
implementation image.

communication

coming from the
Public Network
WAN

coming from the
public network

Figure 2. Firewall

How the firewall works in general to protect the
internal computer network, among others:

Reject and block data packets that come based
on unwanted sources and purpose [10, p.55].

Refuse and filter the data packets coming from
interstitial network to the internet. His example when
there are users of the internet network will access porn
sites.

Reject and filter data packets based on unwanted
content. For example, an integrated firewall on an
antivirus will filter and prevent files that have been
infected with a virus trying to enter the internal
network.

Report  all
activities.

network activity and firewall

Short Message Gateway

Short message gateway is an application system
that serves short message submissions and receipts,
widely used in business applications, both for the
purpose of broadcast promotion, information services
to users and dissemination of product or service
content and so forth. Short message gateway is also an
application, in which there is a short message feature
that can be modified as needed. For example some of
the features commonly developed in short message
service apps

The gateway is a mass-shipping automated or
scheduled tail cast message [3, p. 5]. In addition, it
plays an important role in sending short message
service gateway called short message service center
which is a mobile phone network that handles the
sending of short message service center. So, when
someone sends short message service center message
through their mobile phone, the short message service
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center in charge sends the message to the destination
number. If the destination number is not active, the
short message service center will retain the message
within a certain period of time. If the short message
service still cannot be sent until the time period
expires, then the short message service will be deleted
from the short message service center storage.
Gateway application can use the short message service
center path for its operation.

Database

A database is a collection or complete
operational data set of an organization that is
organized or managed and stored in an integrated
manner by using certain methods using a computer so
as to provide the optimal information that the user
needs [12, p. 322]. While the database system is a
system of arranging and managing records using
computers to store or record and maintain complete
operational data of an organization or company so as
to provide optimal information that the user needs for
the decision-making process [11, p.498].

According [11, p.499] and [13, p. 514]
Understanding Database is: "Collection of files that
have links between one file with another file to form a
data building to inform an agency company, within
certain limits". The above conclusion is the database
is a collection of data interconnected with each other,
stored in a computer and used software to manipulate
it.

PHP Programming Language

PHP is one of the scripting languages installed in
HTML. Most of the syntax is similar to C, Java and
Perl, plus some specific PHP functions. The main
purpose of this language is to enable the web designer
to write dynamic web pages quickly. PHP was written
and first introduced around 1994 by Rasmus Lerdorf
through his website to find out who has accessed his
online summary [14, p. 1023].

PHP is a script-shaped language that is placed in
the server and processed on the server PHP is a script-

shaped language that is placed in the server and
processed on the server. The result will be sent to the
client, where the user using the browser. PHP is
known as a scripting language, which integrates with
HTML tags, is executed on the server, and is used to
create dynamic web pages as well as Active Server
Pages (ASP) or Java Server Pages (JSP). PHP is open
source software. In particular, PHP is designed to
form dynamic web. That is, it can form a view based
on current demand. In principle, PHP has the same
functionality as scripts such as ASP (Active Server
Page), Cold Fusion, and Perl [14, p. 1024].

MikroTiks

Mikrotik is a small company headquartered in
Latvia, adjacent to Russia, its formation initiated by
John Trully and Arnis Riekstins. American John
Trully immigrated to Latvia and met Arnis with
Physics and Mechanics scholarship around 1995. In
1996 John and Arnis began to rout the world
(Mikrotik's vision is to routing the whole world).
Starting with Linux and MS DOS systems combined
with the 2Mbps Aeronet Wireless LAN (W-LAN)
technology in Moldova, Latvia's neighbor, and then
serving five of its customers in Latvia, because their
ambition is to create one reliable and deployed router
software across world.

This is somewhat contradicted by the
information that is on the web Mikrotik, that they have
600 point (customer) wireless and largest in the world
[7]. Mikrotik is a computer network device in the form
of Hardware and Software that can function as a
Router, as a tool Filtering, Switching and others. The
Mikrotik hardware can be a PC Router (which is
installed on the PC) or a Router Board (already built
directly from the company Mikrotik). While mikrotik
software has known as Router OS there are several
versions. One of the well-known versions of Router
OS today is RB1100 [7, p. 1082]. One example of
Router Board hardware can be seen in

—

rougt=riSosarc)

\ L0

Etht / PoE Eth2
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Figure 3. Mikrotik RB450G [8]

Their basic principle is not to make Wireless ISP
(WISP), but to make the router program that is reliable
and can run all over the world. Latvia is simply the
"place of experimentation" of John and Arnis, because
now they have helped other countries including Sri
Lanka serving about four hundreds of its customers.

Type of Mikrotik

Mikrotik has 2 products such as mikrotik OS and
Mikrotik Routerboard.

1. Mikrotik Router OS is an operating system and
software that can be used to make the computer
become a reliable network router, covering various
features made for ip network and wireless network,
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suitable for use by ISP and hotspot provider. For the
installation of mikrotik is not required additional
software or other additional components. Mikrotik is
designed to be easy to use and very well used for the
purposes of computer network administration such as
designing and building a small to complex computer
network system though.

2. Mikrotik Router Board is an embedded router
product from mikrotik.

Router board is like an integrated mini pc
because in one board embedded processor, ram, rom,
and flash memory. Router board using Router OS that
serves as a network router, bandwidth management,
proxy server, dhcp, dns server. All of them can also
function as a hotspot server.

Mikrotik Function

The main function is to make a computer
mikrotik as a network router (Routing). In addition,
mikrotik also has a function to run applications,
including: Application Bandwidth Access capacity,
Application Firewall, Wireless Access Point (Wi-Fi),
Backhaul Link Application, System Hotspot and
Virtual Private Network (VPN) Server

Router

Router is a computer network device that can
serve to forward packets of data from one network to
another network that is different in a computer
network [7, p. 1083]. This router can be built using
mikrotik. 3.3. GNS3 GNS3 is a graphical network
simulator program that can simulate a more complex
network topology compared to other simulators. This
program can run on various operating systems, such
as Windows, Linux, or Mac OS X [9, p.1476].

Firewall

A firewall is a device that is placed between the
Internet and the internal network. Information coming
out or incoming must go through this firewall. A
Firewall is a software (Software) or hardware
(Hardware) that filters out all traffic data (traffic)
between our computers, home or office computer
networks with the Internet. Firewall in a network, will
ensure that when things go wrong bad on one side of
the firewall (such as the Internet) then the computer
on the other side will not be affected.

The basic function of a firewall is

1. Packet Filtering: All headers of data packets
passing through the firewall will be checked, here the
firewall makes a clear decision to allow or block each
packet.

2. Application Proxy: Firewall is able to check
more than just the header of a data packet, this
capability requires the firewall to be able to detect
specific application specific protocols.

3. Monitoring and recording traffic: Keeping
track of what's happening in the firewall is very
important, so it can help us to estimate the possibility

of a security crashing or provide useful feedback
about firewall performance.

Virtual Private Network (VPN)

VPN (Virtual Private Network) is a private
network that connects one network node to another
network node using the Internet network. The data
passed will be encapsulated and encrypted, so that the
data is guaranteed confidentiality. A VPN is a facility
that allows remote connections using a public network
for access to a Local Area Network (LAN) in an
enterprise. VPN is a way to make a network private
and secure by using public network such as Internet.
VPNs can send data between two computers that pass
through the public network so as if connected point-
to-point. The data is encapsulated with a header
containing the routing information to obtain a point-
to-point connection so that it can pass through the
public network and can reach its final destination.

VPN Development

VPN was developed to build an intranet with a
broad reach through the Internet network. Intranet has
become an important component in a company today.
Intranet within the company can grow in accordance
with the development of the company. In other words,
the bigger a company should have wide bandwidth of
the intranet. So the problem becomes more complex if
a company has a branch office with a long distance.
While on the other hand is always related, for example
sending a data and data synchronization [4, p. 1497].
The rapid development of the Internet offers a solution
for building an Intranet using a public network or the
Internet. On the other hand, an industrial development
also demands five needs within the Intranet: (a).
Confidentiality, i.e. the ability to encrypt messages
along unsafe networks. (b). Access control, which
determines who is granted access to the network and
what information and many people can accept. (c).
Authentication, which examines the identity of two
companies that make transactions (d). Integrity, i.e.
ensuring that files do not change in transit. (e). Non-
repudiation, i.e. preventing two companies from
denying.

Raspberry Pi

Beginning with concerns over the decline in
skills and the number of students wanting to study
computer science, Eben Upton, Rob Mullins, Jack
Lang and Alan Mycroft from the Computer
Laboratory of Cambridge University, England,
together with Pete Lomas and David Braben in 2009
founded a nonprofit foundation named Raspberry Pi
Foundation. The main purpose of this foundation is to
promote the basic learning of computer science in
schools.

The name Raspberry Pi itself, then pinned on a
credit card-sized minicomputer, was first released to
the public in February 2012. Raspberry Pi, or often
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shortened to Raspy, is the type of Single Board
Computer (SBC) the size of a credit card developed

B Rev 1
0002 |

Figure 4. Type of Raspberry Pi

Raspberry Pi and Raspberry Pi 2, manufactured
by several electronics manufacturing companies
namely; Newark elementl4 (Premier Farnell), RS
Components and Egoman. The hardware produced by
some companies is the same with each other.
Especially Egoman, this company produces for
marketing in Tionghoa (China) and Taiwan. Egoman
version can be distinguished on the color of his board
is red.

Raspberry Pi does not have a RTC (Real-Time
Clock), so Raspi cannot save time when resources are
turned off. Alternatively, we can create a script that
runs during the first boot process to get the time from
the NTP (Network Time Protocol) server. We can also
add IC (Integrated Circuit) RTC like DS1307 with
backup battery through I2C channel (Inter-Integrated
Circuit) in GPIO (General Purpose Input / Output).

Port Knocking

Port-knocking is the concept of hiding a remote
service inside a firewall that allows access to the port
only to know the service after the client has been
successfully authenticated to the firewall. This can
help to prevent the scanner from knowing what
services are currently available on the host and also
serves as a defense against zero-day attacks [4]. 3.5.
Hacking is an intrusion activity into a computer or
network system in order to abuse or damage existing
systems. The definition of the word "misuse” has a
very broad meaning, and can be interpreted as theft of
confidential data, as well as inappropriate use of e-
mail such as spamming or searching for possible
network gaps to enter [10, p.53]. Inside the firewall all
incoming and outgoing communications are
controlled. Unnecessary ports can be blocked (closed)
and important and dangerous ports can also be
blocked, so only allowed parties can log in through
that port. This is the most effective and widely used
computer network security system. But sometimes

B Rev 1 links
0003 | =

by the Raspberry Pi foundation, with a view to
learning basic computer science at school.

blocking is often inflexible, when needed to establish
communications with what's inside the network,
firewalls do not allow it because it might be in an
unauthorized area. Firewalls though are a tool
communication [11, p.497]. It to be done is very
important for the smooth work. For example
connecting to the internet and needing to access the
web server via SSH to fix the configuration, while the
SSH port on the server is prohibited to be accessed
from the internet by the firewall, of course this will be
very inconvenient. To avoid this sort of thing, there is
a very effective method that is by using port knocking
method. Port knocking is a method for building
communication between computers from anywhere as
long as each computer is connected in a computer
network, with a computer device that does not open
any communication port freely, but the device is still
accessible from outside, using a configuration format
an experimental tap port to transmit connections on
the tap port

Benefit of Port Knocking

Port Knocking is a great method as a way of
connecting to their computer devices. Port knocking
is suitable for those who still want to strengthen their
computer security system and network devices, while
still wanting to have a personal connection to it
continuously and can be done from anywhere.
Personal communication means a connection that is
not open to the public like SMTP or HTTP. Usually
this personal communication is more administrative
and uses services such as telnet, SSH, FTP, TFTP, and
more. This personal communication will be very
dangerous if it can also be done by others who are not
eligible. By using Port knocking, these services will
remain closed for public access, but can still be
flexibly opened by anyone who has a combination of
tap ports.
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Port Knocking Implementation

Implementation or implementation of the
knocking port can be implemented on several devices
or operating systems that provide features or service
firewall for example Linux and UNIX based operating
system [9, p.1476] and [10, p.54]. Port knocking on its
basis can be implemented by custom-rule firewall
rules that exist in each device or Operating system.

Requirement
Analysis

Implementation

System Design

Implementation of port knocking on Linux or UNIX
based operating system, because in addition to open
source firewall rules in the operating system can be
modified in such a way that the use of firewall to be
more effective in accordance with the interests.

3. RESEARCH METHOD

Testing

Figure 5. Research Design

Stages performed in the study are:

Stages in this research begin from the
identification of needs, literature studies, design of
information systems security management, VPN
system development, testing, and implementation as
Figure 5

Requirement Analysis

At this stage the identification of problems to be
solved based on the theory and practice of the
application. Besides that, there is also a need analysis
of system development, both from network aspect and
its security as well as application development aspect.
This identification needs to be done so that details of
the development of information system security
model can be tailored to the needs of its users.

System Design

Some of the literature referred to in this study
discuss about network management, network
connection, network security, user database, and
programming is used to support the development of
web knocking model in this research. References used
from some similar research that has been done by
other researchers also become an important reference
in overcoming trouble shooting during development.

Implementation

The model will be based on the results of
problem identification and needs analysis. The design
of information systems security management tailored
to the needs of users. Besides, the components and

parameters that will be applied into the system both
hardware and software are made in detail by
considering the aspects of network security and user
convenience. Models that have been made will be
used as a reference in the manufacture of network
security systems and web knocking based application
system. Information system security management is
based on the design of web knocking model that has
been made in the previous stage. This security system
must be able to ward off attacks by the parties who are
not responsible (hackers). The enormous risk must be
borne by the server owner and the admin system if an
open network connection built can be attacked by a
hacker. One of the risks is that hackers can retrieve /
delete existing data on the server.

All connections to the server either through the
local network (LAN) or via the Internet (WAN)
network must be guaranteed security. Protection of
server network security (firewall) can be done in
layered. There are many ways to perform network
security. In this research, network security model used
is using knocking port. This server knock method is
very well used to secure access to the server via a wide
network (internet) because only registered users can
login into the server. If the user is not recognized and
tap the door is not allowed by the admin system, then
the user cannot access the system information and if
doing some login error it will be identified as hacker /
hacker.

After system development on the network, the
next step is to build a web-based application. The
applications used for security connections are of some
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sort and usually the app is not user friendly.
Development of web-based applications will facilitate
the user when logged into the network system, which
is just by typing a web address. After the user is
allowed to enter through the process of entering
account (login) in which will do knock the door
firewall (knocking) automatically. After successful
knocking identification is done, the server sends the
token ID via short message service and asks the user
to enter the token ID code on the web.

Testing

After the process of developing the network
security system and application login system, the next
step is to test. This process requires precision and
accuracy by including various possibilities. This is
done so that the weakness of the system (hole) that
allows hackers to attack can be identified and can be
repaired. The smallest possibility should be taken into
account considering the open network created allows
everyone to try to enter into the built system. The final

A
v

User2

,;A R\//

fr

5 Knock

| =§*)

stage is implementation and documentation.
Implementation can be done in the form of
socialization to the leaders, lecturers and employees
who want access server STIE Perbanas Surabaya by
using internet connection from home respectively.

Overview of Research Model

In Figure 6 an overview of the research model.
Stages performed by users who will connect access
system information using the Internet network with
the condition of the system information server for port
80 (http) is still closed by the firewall, which is begun
by logging access through the internet through the
browser with web knocking techniques in it. After
successful login the user will receive the token ID
either via short message or email, the user will enter
the token ID on the web. If successful then the Laptop
/ PC users can access the information system
previously port 80 (http) and https (443) closed that
can not be accessed through public.

SISTEM INFORMASI

Figure. 6 . Systems Flow Security Intelligent
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Figure 7. Flows of Login Mechanics

4. RESULTS AND ANALYSIS

Authentication Mechanism

At the stage of the security system, trusted users
will be registered on the database such as user name,
password and phone number are registered. After that
the authentication process is developed through three

layers that verify the user is trusted if the user and
password are entered correctly then automatically
included in it do knocking port to mikrotik firewall
and followed by entering the verification code sent via
short massage to user’s phone no user
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Infrastructure Firewall Mechanism

The security system developed can be integrated
with system or network infrastructure that has been
available, with reference to the concept of security and
ease of access. This security system model uses a
mikrotik device as a firewall used to close all port
access and block all access from the internet.
Furthermore, raspberry Pl uses Linux operating
system which contains webserver and database as
storage media detail of trusted user data, public IP
information and as a random code delivery media,

Modem Wavecom

=
=y

Intranet

from raspberry Pl connected with modem shot
message gateway as a random message delivery media
sent to user via email or short message service. In
Figure 8 is a network security infrastructure scheme
that can be integrated on the available network, and
the three devices are placed in the outermost position
on the LAN network as a medium of network security
of public access LAN network. This web-based
security system with ssl encryption model can be
accessed by the user via internet connection using
laptop, PC or gadget.

% @ Web Interface Access
—— &

1
{
|
|

Mikrotik Firewall

Server DMZ

Figure 8 . Web Knocking Network Infrastructure

Ip Public Verification

Public IP address checks on the database will be
performed by the system when the user accesses on
the web knocking page, if the IP address used by the
user is included in the blacklist, then the user is only
given 1 chance to login user, password and short
message service code on the web knocking page,
otherwise then the user gets 3 times a chance in the
input on the web knocking page. The public IP entries
in the Blacklist are obtained if a user encounters user
login errors, passwords and random code 3 times, the
IP address public blacklist will be stored in the
database for 60 minutes and after that it will
automatically be deleted on the database.

Algorithm 1: Public IP

1. Begin

2. Check IP Public

3. If IP Public = Blacklist Then
4. User_Alert>=1

5. Else

6. If IP_Public = Whitelist Then
7. User_alert>=3

8. Else

User_Auth_Knock

10. End If

11. End if

12. End

User Verification

Authentication users are gained by a trusted user
after being registered in the database. The user access
stage for the information system is done through the
web https: //webknocking.xx.xx. After the user is
registered by the network admin continued in the
stages of the staged security system first stage is when
checking the user, password and chaptha entered on
the web then the system will verify on the database, if
checking the user has made error> = 3 it will receive
user information suspend, if not user will get chance 3
times input, if user make error> = 3 then user will
disable and will be included in accumulated
calculation of suspend user. if not then the system will
make the process of knocking through the webserver
to the firewall and process proceed to the next stage of
receiving random code via email / short message
service. In anticipation of error 3 times login time on
web knocking page available menu forgot password,
before user input user and password if user hesitate or
forgot password then user can do password reset by
click forgot password by entering email address /
telephone number registered in database, if the
verification matches then the user will receive a
password reset link code via email or the user will
receive a random code and input a random code short
message service for the creation of a new password.
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4 WebHKnocking

Flease Login

Figure 9. Web knocking page

Figure 9 is a web knocking portal page https:
/lwebknocking.xx.xx. after checking Public IP used
by user and below is process user algorithm auth
knock Algoritm 2: User_Auth_Knock

1. User Input, Password, Chapcta

2. Begin

3. Check Dicttionary_Suspend_Count =0
4. If Check Log_count_Error_login>= 3 Then
5. Suspend

6. Else

7. If User_Auth_Knock> = 3 Then

8. Block _Access

9. Else

10. Activity_Knockl

11. End If

12. End if

13. End

[aduingiikrotik Firewall] /ip firewall filter) print
Flags: X - disabled, I - imvalid, D - dynasic

Knocking Port

Knocking port is a security mechanism that
opens a closed firewall port by passing a tap to a
firewall with a combination of ports already registered
to the firewall. Mikrotik firewall has been integrated
with PHP programming language using API.

The step is when the user and password pass the
verification in the initial stages, then the web server
will do a knock on mikrotik firewall to open a closed
port. There are 2 stages of the first tap is the user and
password and the second is done opening mikrotik
firewall port is when the user passes the short message
service code verification. Automatically on the second
stage IP public user will be enrolled in whitelist
firewall mikrotik to be allowed access to local
network source or system information which by
default is covered by firewall.

0 chaincinput action=accept protocol=tcp src-address-list=LAN dst-port=8291,21,22,23,80,8728 log=no log-prefix=""

1 chain=input action=add-src-to-address-list protocol=tep snc-address=192.168.0.124 address-list=ketukl

adiress-list-tiseout=Sa dst-port=3000 log=no log-prefix=""

2 chain=ingut action=add-src-to-address-list protocol=tep snc-address=192.168.0.124 src-address-list=ketukl address-list=ketuk

address-list-tiseout=Sm dst-port=9100 log=no log-prefix=""

3 chaineinput action=drop protocol=tcp src-address-list=!free dst-port=8291,21,22,23,80,443 log=no log-prefix=""

Figure 10. Mikrotik Firewall

In Figure 10 is a mikrotik firewall configuration,
line 1 is a combination of first-stage knocking ports to
be able to get access knocking permission to the
second stage, in the second line is a combination of
knocking port to add IP Public user into the address
list that can access the local network While on line the
third is an access block for access to the local network

unless the address list has been entered in the second
stage.

Algorithm 3: Activity Knock1l

1. Begin

2. Activity_Knockl

3. If User_Auth_Knock = valid Then

4. Activity_knockl = http: // ipFirewall: 9000

5. Else
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6. Short message service_Code_Knock
7.End If
8. End

Short Message Service and Email Code

Short message service Code is the final
verification stage for opening access of network
resources of LAN / information system, system will
send short message service code to user which is
random code generated in auto generate system. At
this stage every user who passes user verification,
password and chapcha will receive short message

service code and insert on the web nocking page, if the
short message service code in the entry does not match
the unique code in the database up to 3 times then the
user will automatically be blocked and the error will
be accumulated at database suspend user, if
appropriate then the user system through webserver do
knocking to firewall and IP Public user will be given
access permission to open firewall port.
Automatically a trusted user will log on to the portal
page and can access the LAN network.

4 Code Verification

Yame Enter SME Code Verification

T i
Figure 11. Short Message Service Code Verification

In Figure 10 is the page to enter the verification
code obtained by the user via short message service or
email.

After successfully entering the short message
service code in Figure 11 is the picture when the user

KNOCKING

Antok
08Jul-18

Welcome Antok

You Can to Accessing Local Network

has successfully logged on the system security,
automatically users will also access system
information that is on the network that by default is
covered by the firewall.

Figure 12. Portal Login Web knocking

Begin

Short message service_Code_Knock

If Short message service code = valid Then
Activity_knock?2 = http://ipFirewall:9100
Trusted User

Else

If Alert Count >= 3 Then

No gk wh e

8. Block connection
9. Else

10. Suspend

11. End If

12. End If

13. End
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For suspended users can contact the network
admin to reset the password so that the suspend user
count will return to 0, the system if the suspend user
status <= 2 will update to O if the user has successfully
done 3 user login, password and short message service
code without errors in different time periods. Here is

the information of all user log actives in the database
presented in table 1 and table 2, in table 1 it contains
about checking public IP status used by user when
accessing webknocking page, User status contains
about enable, disable, new user Suspend error.

Table 1
User Log Activities
K3
User IP Public User Status | Suspend | Error Alert Status Next Alert
Count Alert
Account
antok Whitelist Enable 0 1 Allow Permited
User 1 Blacklist Disable 6 2 Suspend Not Permited
Yusuf Blacklist Enable 5 3 Suspend Not Permited
Sumantri Whitelist Enable 0 1 Allow Permited
Anton Whitelist Enable 0 1 Allow Permited
Risky Whitelist Disable 2 2 Suspend Not Permited
Nanang Blacklist Disable 3 2 Suspend Not Permited
Next SMS Code
antok Whitelist New 0 2 Block Not Permited
Sumantri Whitelist old 0 1 Allow Trusted User
Anton Whitelist Old 0 1 Allow Trusted User
While in table 2 is the log information of Public
IP address of user, access date and user access time
successfully access on portal page of knocking.
Table 2

Log Information of Public IP.

No | User name Source IP Address Alert Date Alert Time
1 | Hariadi 202.XX.XX.XX 03/01/2018 05:10 am
2 | Userl 110.xx.x%.XX 03/01/2018 08:15 pm
3 | Yusuf 203 XX.XX.XX 20/11/2017 06:03 am
4 | Sumantri 158 xx. XX XX 25/11/2017 11:00 pm
5 | Anton 118. XX XX.XX 01/12/2017 02:15 am
6 | Risky 110.xx.X%.XX 05/02/2018 09:10 am
7 | Nanang 66.XX.XX.XX 10/05/2018 10:22 pm
8 | Romi 118.xx.XX.XX 11/05/2018 08:35 am
9 | Bisry 202 XX.XX.XX 22/06/2018 09:25 pm
10 | Fuad 110.xx.XX.X% 18/06/2018 10:10 pm
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Penetration Testing Webknocking

In this study the tests were conducted to test the
vulnerability or vulnerability of the web or known as
the penetration test (pentest) on webknocking pages.

L‘? root@ss

o: /home/ict

In pentest tools used is to use nmap port scanner to
view the open port and use nikto tools to do web
knocking vulnerability testing.

Figure 13. Port Scanning

Based on Figure 12, the port scaning results show
an open port of 80 for web, 443 for https, 25 for smtp
and 8443 for http-alt. Public IP used webknocking has
been secured using proxy in cloudflare. From the

@ oot@sso: home/ict

analysis of the webknocking does not open the port
used to perform the opening knock of the firewall on
ports 9100 and 9200. So not visible when the scaning

port from the internet.

Figure 14. Vulnerability test
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Based on Figure 13, the results of the analysis of
vulnerability checking from web webknocking, from
the web application nikto webserver web application
aplication firewall (WAF) from cloudflare, so that if
not found a dangerous vulnerability.

5. CONCLUTION AND SUGGESTION

Security issues will be a challenge for any
industry, sometimes for mature industries with
adequate resources often facing security issues. The
purpose of this research is to develop and implement
security intelligence for the industry with user-
friendly system and can be integrated with existing
network with relatively cheaper cost. So for some
middle and lower industry that difficulty in the
implementation of security in information systems can
implement this security system with easy use.
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Introduction

The problem of studying the typology of
folklore genres in the world of scientific theoretical
thinking in the development of world literature and
aesthetics is always relevant. Consequently, in the
comparative aspect of the oral tradition of the
folklore, which has been revived for centuries,
reveals the principles of historical traditions, the
spirituality and enlightenment of the nation, as well
as the holistic-conceptual views of the nation, opens
the way for promising areas of science. Existing
traditions, while determining the peculiarity of the
image spirit, are the basis for the generalization of
the universality of the criterion, the history of the art
form and the genesis of expression. At the same time,
the philosophical concept, which is dramatically
changing, has the ultimate goal - "to develop
education, culture, science, literature, art and sports,
to improve the state youth policy” [1, p. 5] serves the
development of society. The experience of poetry
indicates that the main task is to cultivate a
perceptive perception of the rich culture, the
individual lifestyle, and the perceptions of every
nation in the world. The sense of involvement with
the nation's genius proves its nature.

Materials and Methods

From ancient times Turkic peoples live in a
common geographical area, in a holistic socio-
historical context. Centalized culture pillar sets up a

solid foundation for worldview, consciousness and
imagination. It combines expertise and tradition
synthesis, verbal and written speech, aesthetic
selection and evaluation criteria. Distinguished
folklore genres (age characteristics, psychic needs,
vital beliefs) give rise to consciousness-detailing.
Second, the accuracy of poetic task (intelligence,
haughtiness, riveting technique) is the result of
cultural cooperation. It combines value, criterion,
outlook and thinking skills. The current dimension is
based on the intentional beliefs and the necessities. In
this context, a complex study of the similarity of the
oral traditions of the fraternal peoples is of particular
importance. Typological research, on the one hand,
promotes universalism in subject matter, idea and
problematic interpretation, and, on the other hand,
characterizes the goals, aspirations and aspirations of
the nation, which are bound to each other in the same
level, the world, and the world.

The folklore of the Uzbek and Karakalpak
peoples reflects the mythopoietic attitude. The
current situation is due to the tradition, tradition, and
geographical area. There are a number of
interconnected aspects of the poetic arsenal of two
nations that have been living together for centuries,
combining traditions, literary thinking, and lifestyle.
They are called "patriotism, interethnic consent,
peoples' friendship, understanding of labor and
beauty" [5, p. 8]. The ability to express public
philosophy and the logic of life clearly and
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efficiently, both effectively and expressively, is
characteristic of folk oratory. The great Russian
scientist V.M.Jirmunskiy examines the genesis of the
Turkic peoples in his scientific researches, explains
the emergence of the nomadic tribes, its expansion
and its historical convergence in terms of linguistic,
ethnicity and single space. That is not casual! Since
ancient times Turkic nations have established strong
socio-political, cultural and economic ties. These
relationships helped to move the theme, the plot, and
even the motifs. The formation of advanced literary
traditions, first of all, is measured by the enrichment
of the creative potential of each nation, and,
secondly, in the interconnected and literary
relationships, and thirdly, that universal values are
intertwined with the interethnic interests. It is
noteworthy that in the Uzbek and Karakalpak
folklore  the  master-student traditions, the
requirements for genres, the images, the
interpretation and the style of expression are
interrelated, complementary. In fact, the samples of
folklore can be seen as the result of a particular
historical-social need. The wisdom of the nation, the
people's genius, and the wisdom of ethnic unity will
be there. The poetical functionality in the genre of
folklore is quite limited in experiments and
observations strangely. One of the fastest and fastest
little genres that serves a definite purpose is the type
of (janiltpash) patter.

The art of patter contributes to the deterioration
of mind in Uzbek and Karakalpak folklore, raising
the skill of thinking and strengthening memory. As a
genre of folklore, it acts as a moral perfection for the
younger generation. According to official data, the
art form was later added to the composition of
children's folklore. Generally patters, thesis is based
on repeated sounds of artistic vocabulary or sounds
that are so complex in their pronunciation. Especially
when these words were spoken rapidly, the loser's
laughter caused the performer to fall into
pronouncing complex voices. Experts say that, as a
matter of urgency, the word "fast" was derived from
the term “tutal”, ‘“chalg‘ituv”’, “chalg ‘ituvchi”,
“chalish”, “adashish”. The "patter" claim was later
stabilized.

The genre is predominantly popular in the form
of mass gatherings, various ceremonies and
weddings. Later, work and mental activity moved to
the children's folklore. In ancient fast words,
intensification of words confirms accuracy. As a rule,
breath can not be respected until the exact phrase is
pronounced precisely. There is so much to do with
the structure and the amount that it contains so much
that they can not tell a child. Another important point
of thesis is that it is necessary to clearly pronounce
similar sounds in the text:

Qurilishga terak kerak, ko ‘proq terak ekmoq
kerak.

If we look at the nature of the mysterious genre,
we can see the prevalence of macros and forms, the
prevalence of philosophy and subtle expression. The
artistic form does not aim at the logical point of the
content, but rather the task of educating aesthetic
perception through live speech. It can be
conditionally divided into two parts: information and
intelligence! The two logical frames provide a sense
of image quality. The nature of the genre, which
serves to upbringing the aesthetic taste, is a
requirement of self-consciousness. An artistic form
requiring acute intelligence and executions is a great
incentive for babies to create creativity. Usually,
flexibility and flexibility help drive the technique.

In Russian folklore studies there are some
comments about the genre. In particular,
G.Vinogradov distinguishes the word
(chordogovorka) in the monograph "Children's
folklore and way of life" and evaluates the complex
sentences with accentual expression in simple word
phrases. O.l.Kapitsa repeats the scientist's remarks in
the Detsky Folklore brochure and emphasizes the
mockery of the underlying causes. V.P.Anikin also
mentions that even with the help of these arguments,
M.Melnikov, on the contrary, has long been said to
be in Russian earlier [4, p. 49-52].

The Kazakh folklorist A.Baytursinov describes
the etymology of the patter: "The notion of patter is
derived from the misinterpretation. It is often said
that the product of creativity consisting of words,
often worded, in a language that does not translate
into words or words that can turn into other words. "

In the Karakalpak folklore, the rapid genre
plays an important role.

Folklore scholars Q.Maksetov and
A.Tajjimuratov in the book "Qaraqgalpaq folklory",
published in 1979, "Thesis is a product of people's
creativity created for the world of childhood. He
teaches children to speak the right language, to spell
speech, and to correctly pronounce the sounds. We
are quick to say the word and its sounds, not to be
misled, to be right, to say the least "[9, p. 149-151].

Q.Ayimbetov also described in the book Halyq
Danalygy, published in 1988, that it is a great branch
of Karakalpak oral literature. The children were
quick to say that they were right. Rapidly speaking
child speaks fluent English. It teaches you to say
words without mistaking. Thesis is widely used as a
repertoire for children than other types of oral
literature "[2, p. 36].

The Karakalpak children's folklore researcher
I.Kurbanbaev also writes in Karakalpak literary
scholars Q. Mambetnazarov in his book The
Karakalpak Children's Literature for Fairy-tales
(1979) and Karakalpak Children's Literature (1992),
in his book, Karakalpak Auizeki Nakshiki,
Q.Jarimbetov, Q.Orazymbetov have also provided
some theoretical information about thesis in the 2006
Karakalpak literature.
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"In the Uzbek folklore, patters and vocabulary
have existed since ancient times. True, they did not
come to us because there was no painting of folklore
in the past. However, the great representatives of
Uzbek classical literature, such as Lutfiy's works, are
examples of various forms of word play in such
works as Alisher Navoi's "Khamsa", "Khazoyinul
maoniy"”, "Muhokamatul lug'atayn”, "Mezonul
avzon", "Majolisun nafois" [4, p . 49-52].

"Patter is an oral exercise that enhances the
ability to pronounce accurate and melodic sounds in
younger children. Works of this genre do not only
teach the children to sing aloud, but also give them
aesthetic pleasure, enhance their thinking abilities
and strengthen their memory "[6, p. 9].

In the 30 years of the XX century, patter such
as other folklore creatures were written down and
included in some collections.

For example, in the first volume of the book
"Uzbek Folklore" founded in 1939 by professor Hodi
Zarif, 12 words were given, and 8 - in the word. This
hospitality is a valuable resource for us, because it is
a distinction between word of mouth and its most
important and characteristic examples.

Most of the thesis has been created by adults,
including teachers, coaches, and so on.

In thesis the words are repeated. Scientists say
that 18 of the 100 samples are based on the sounds of
18 sh, 17m, 15k, 10 s, 8 j and ch, 7 g’ and q sounds.

G.Jahongirov makes the thesis in five
categories: We try to make the Karakalpak version of
the series within the same category.

The majority of the patters of the first series is
based on phonemes that differ widely from their
pronunciation, including sh, r, | consonants. For
example: Osh pashshasi pes pashsha. Lola arralaydi,
Sora allalaydi.

With the help of this patters, it is clear that the
child at the age of three to four old may correctly
pronounce the voices or replace them with | and s. If
the child's language is "sweetie," he can pronounce:
Os passasi pes passa... The listener laughs and
corrects his speech.

There is a second patters that teaches the child
to correctly pronounce some sounds, along with
drawing the child's mind and focusing on the logical
point of the sentence. Such exercises have also been
successfully developed by the people's pedagogy.
Here is an example: Bir tup tut, bir tup tutning tagida
bir tup turp. Bir tup tut bir tup turpning tomirini
turtib turibdi, bir tup turp bir tup tutning tomirini
turtib turibdi.

As you can see, in addition to the correct
pronunciation of the word “fut”, “turp” in the
example, it is necessary to repeat the phrase
correctly, keep in mind the role and position of the
snail and radish.

Patters can be summarized in short and long
sentences, depending on the speech and memory
characteristics of children and adults. In the process
of children's speech and memorization, small and
short sentences are passed from sentence based on
the complex design of sounds.

This passage will also be used to describe the
meaning of the sentence for the second kind of fast-
track exercise: Oq choynakka oq qopqoq, ko'k
choynakka ko ‘k qopgoq. In this example, it is as if
the lid of the white teapot is white, the lid of the blue
teapot is blue. Even at a rapid pace, speeches need to
be ignored, and it is necessary to pronounce this
sentence, remembering that difference. There are two
more examples: Jo a cho ‘chib, go ja cho ‘qir. Chovli
— simdan, chovgum — misdan.

You can tell these examples by knowing what
the chicken is cooking or what to do with the wire -
once you understand what to do with the copper, you
can tell it right. Now: Non yasashasizmi, sholi
sanashasizmi?As for the example of the bread
maker, the parent should squeeze the tongue before
paying attention to it, and the laughter of the
comrades. That's what the game is about.

The third series of patters are two or more
elemental exercises. For example: Juvarini
chumchugq yeb ketdi. Egasi ertaga kelaman deb ketdi.
Kelmay ketgur ko'r chumchugq, juvarini egasi
kelguncha vayron gib ketdi..

This example consists of three independent
statements and three events. There are also many
elements - sparrows, oats, corn. As soon as the child
first learns the order of the events, he can speak
straight and fast.

Here, G. Jahongirov gives examples of more
complicated forms of thesis. There is a much more
sophisticated example. (now different colors work,
numbers interrupt): Osmonda ikkita kalxat. Birining
og dumi kalta kalxat, birining qora dumi kalta
kalxat. Og dumi kalta kalxat qora dumi Kkalta
kalxatga halaqit beradi, qora dumi kalta kalxat oq
dumi kalta kalxatga halagit beradi. When
performing this task, the child is mistaken in the
color of the letters, not the sound. The phrase is large
- 33 words.

To say more patter: Namanganda usta Muso
puch pista purushning oltmish uch pud pistasi bor
ekan. Oltmish uch pud puch pistasi bo ‘Isa ham o ‘sha
usta Muso puch pista purush, oltmish uch pud pistasi
bo ‘Imasa ham o ‘sha usta Muso puch pista purush.

The fourth rush of fast words has been created
after the revolution, which reminds us of the
greatness of the elders. At the same time, the children
themselves are tasked with each other and the other
party must respond quickly and effectively. This is
no longer just to say pronunciation, but to pronounce
pronunciation correctly. For example: a child speaks
the word "botany" and the second child is quickly
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referring to every letter of the word: Bolalar, otalar,
tankchi akalar, nemisning iniga, kechasi ataka!

The fifth type of thesis is to express the fast. In
this case, the words in the text that describe the
subject matter are replaced by the image of that
subject. For example: Gu (chumchuqlar rasmi)
g ‘ujum ustida chug ‘urlashib, g‘uj (chumchuq rasmi)
qa g ‘ujum cho ‘qilatmaydi [4, p. 49-52].

According to the classification of G.
Jahongirov, we try to distinguish the Karakalpak
language patters:

The first series includes the following:

Ayir atandi jyk qartaytar, semiz qoydi may
qartaytar, yy qartaytar, byy qartaytar [3, p. 12].

In this fast saying it is possible to pronounce
children's voices correctly or change them to r. Here
is another example:Adamga sok shepshettirmesin,
sok shopshettirsede kop shopshettirmesin [8, p. 37].

In this fast, it is clear that the child correctly
pronounces sh, p or t, or substitutes them to s, p, k.

The second category patters is the following:

Doryaniy arjag ‘inda g‘arri qarabaraq, g‘arri
qarabaqti  shao‘ip atir. Qara baytalli g‘arri
qaraqalpagq, g ‘arri qaraqalpaq [7, p. 437].

In addition to telling correctly the words
"karakalpak", "karabarag" in this example, it should
be noted and remember the place and condition of
Karakalpak.

The third category patters is the following:

Qaladan alg ‘anim alti arba asqabaq, alti arba
asqabaqqa jekkenim, targ‘il ala taypaq myyiz, aq
bokse baspaq, aq bokse baspaq [9, p. 150].

This patters consists of three statements and
three events. There are also many elements, such as
"taypaq"”, "baspaq”. The child first learns the
sequence of events, after which it can be accurate
and fast.

Patters will help to improve the pronunciation
of children's speech by distorting tough voices and
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Abstract: This study aimed to analyze is an effect of budgetary participation on managerial performance with
job relevant information, delegation of authority, and motivation as a moderating variable. This study uses a survey
method using a questionnaire as a primary data collection. The populations in this study are all managers at state-
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information as moderating variable affecting the relationship between budgetary participation and managerial
performance. While testing the third hypothesis indicates that the delegation of authority as moderating variable
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1. INTRODUCTION

Various efforts have been made so that the
organization's established strategies can be carried out
well and achieve the goals. In addition, the existence
of uncertain conditions and unpredictable future
events requires management to manage the
organization as efficiently as possible. The realization
of efficiency for the organization cannot be separated
from the management's ability in planning. One
important component in corporate planning is budget.
The budget is about the estimated performance that is
expected to be achieved over a certain period of time
expressed by monetary units. According to [1, p. 51]
an organization needs a budget to translate the entire
strategy into both short and long term plans and
objectives.

Companies that are either profit oriented or
nonprofit oriented will face these problems. A
company is required to provide quality services, the
company is expected to be able to prepare a budget
that is used as a planning, coordination and control

Doi: &Gos¥® https://dx.doi.org/10.15863/TAS.2018.09.65.42

tool in accordance with its business goals and
objectives and an assessment of the manager's
performance in realizing the budget. For this reason, it
is necessary to have a budget preparation system that
can support the realization of the budget, namely
participation in budget preparation [17, p. 1]. The
relationship between budgetary participation and
managerial performance is used to evaluate the
performance of managers and distribute (reward) and
punishment. In this context, the existence of a budget
is an important part of planning an organizational
motivation system to improve managerial attitudes
and performance [15, p. 56]. According to [2, p. 1],
managerial performance is managerial activities
which include planning, investigating, coordinating,
evaluating, supervising, staffing and representation.
Budgeting participation is the level of how far the
involvement and influence of individuals (managers)
in the budgeting process.

Job Relevant Information (JRI) is information
that can help managers in choosing the best actions in
the organization such as information about inflation,
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economic conditions, financial conditions of the
company, work and others. If the flow of information
goes well, then the work will be optimized optimally
so that later managerial performance will increase [3,
p. 1325].

Motivation is the degree to which the extent to
which individuals want and try to do a job well and
higher efforts towards organizational goals will be
conditioned by efforts to meet individual needs [5, p.
954]. [6, p. 31] suggests that participation in the
budget  preparation process for  managerial
performance will be high if the manager's work
motivation is high. In addition, those who become
leaders in a business usually have work motivation by
the need for high dominance. The results of [7, p.
1025] study concluded that budgetary participation
had no effect on managerial performance. [4, p. 592]
research results are different from the research
conducted by [6, p. 31] which states that budgetary
participation has a positive effect on managerial
performance. In addition, previous research has used
several moderating variables which are moderating
variables that link budget participation variables with
managerial performance such as delegation of
authority [6, p. 33], motivation [4, p. 592]. From the
moderating  variables used, there are still
inconsistencies  in  research  results.  Variable
delegation of authority proved to be a moderating
variable while motivation was not proven as a
moderating variable between budgetary participation
and managerial performance. Thus an advanced
research is needed to increase understanding of the
role of this variable in relation to budgetary
participatory relationships and managerial
performance.

2. LITERATURE REVIEW AND
HYPOTHESIS DEVELOPMENT

Expectancy Theory

In a person, every action he does has a goal to be
achieved. The goal is motivation to achieve what is
expected. Motivation is a driving force for someone to
do something to fulfill their goal orientation. This
theory was put forward by Victor H. Vroom which
states that the power that motivates a person to work
hard in doing their work depends on the reciprocal
relationship between what is desired and needed from
the results of the work. This expectation theory is
based on expectancy is an opportunity given due to
behavior, value is the result of certain behaviors
having certain values for each individual concerned
and instrumentality is the perception of an individual
that the first level results.

Expectancy is something that exists in an
individual that occurs because of the desire to achieve
results in accordance with the goals. Expectancy is
one of the drivers that underlie someone to take
action. It is because with this hard effort, the results

obtained will be in accordance with the objectives [3,
p. 1325]. In this theory it is stated that a person will
maximize effort and minimize everything that
prevents the achievement of maximum results.
Expectancy theory assumes that a person has the
desire to produce a work at a certain time depending
on the specific goals of the person concerned and also
the person's understanding of the value of work. This
achievement is as a tool to achieve that goal.
Expansion emphasizes the results to be achieved. The
desired outcome is influenced by one's personal goals
in covering needs. In this theory, someone will
maximize something that is profitable and minimize
something that is detrimental to the achievement of its
ultimate goal [4, p. 592].

Contingency approach

Contingency theory states that there is no design
and use of a control system that is effectively applied
to all organizational conditions, but a certain control
system is only effective for certain situations or
organizations. Contingency approach is the way of
applying concepts from various management streams
in real life situations. This contingency approach is
the answer to the problem faced in company practice,
where there are often encountered methods that are
very effective in a situation but will not work well in
other situations. The task of a manager in a
contingency approach is to identify which techniques,
in certain situations, under certain circumstances, and
at certain times, will help achieve management
objectives. Different conditions and situations require
different applications of management techniques,
because there are no universal techniques, principles
and concepts that can be applied in all conditions [8,
p. 388].

Contingency approach can be simply seen as a
functional relationship "if then", meaning "if" is an
independent variable, "then" is a dependent variable. a
comprehensive conceptual framework for contingency
approaches informs three important parts that must be
considered, the environment, concepts and
management techniques and the contingency
relationship between the two The contingency
approach aims to look at the relationship between
contextual variables (contingency) and management
accounting system design and to evaluate the
effectiveness of the relationship between budgetary
participation and managerial performance of BUMN
companies in Surabaya.

Budgeting Participation

Budget is a work plan that is expressed
quantitatively, which is measured in standard
monetary units and other units of measure, covering a
period of one year. Whereas according to [9, p. 458]
the budget is a financial plan for the future that
identifies the objectives and actions needed to achieve
them. Participation in the budgeting process is an
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effective approach to increase manager motivation.
With a high level of participation tends to encourage
managers to be more active in understanding the
budget and managers will have a good understanding
in facing difficulties during budget execution [17, p.
1]. Effective budget success must involve
subordinates in the responsibility of cost control to
make budget estimates.

Participatory Budgeting is classified into two
approaches, namely: (1). The Top-Down Approach,
this approach emphasizes that senior management fits
the budget for its subordinates. This approach often
fails to be implemented due to lack of coordination
and commitment between budget makers and budget
implementers. (2). Bottom-up approach, this approach
involves lower-level managers to participate in
determining the budget. Participation will produce
results of thought and agreement between managers in
the company, but if there is no adequate control over
the implementation, it will cause a discrepancy
between budget and realization.

The benefit of the participatory budgeting model
for companies is the possibility of greater acceptance
from employees [8, p. 388]. This budgeting strategy
can enable more basic commitments to budget
preparation and implementation. The amount of the
approved budget is the result of the expertise and
personal knowledge of budget makers who have a
clearer understanding of their work through
interaction with superiors during the review and
approval phase. Participatory budgets also have the
potential to cause problems if the budget is set too
low, there is a possibility that managers may lose
interest and decrease performance. Likewise if the
budget is set high, this will frustrate the manager in
achieving the standards set

Job Relevant Information

Planning is influenced by information available
to individuals. Availability of information related to
the task will improve planning to achieve the goals
set, which in turn will improve the manager's
performance [10, p. 237] and [11, p. 409].
Definitively Job Relevant Information is defined as
information that facilitates decision making that is
relevant to the task. Job Relevant Information
provides managers with better knowledge about
alternative decisions and actions - actions needed to
achieve goals. Job relevant information is needed to
take strategic steps in achieving the stated goals.

Delegation of Authority

Delegation of authority is the granting of
authority by a higher manager to a lower manager to
carry out a job with explicit authorization from the
authority manager when the authority is exercised.
The delegation of authority relates to the authority of
the leadership given to subordinates (managers)
whether it is centralized or decentralized [1, p. 51].

The delegation of authority is the process of assigning
tasks to other people who are legitimate or legitimate
(according to certain mechanisms within the
organization) in carrying out various activities aimed
at achieving organizational goals which if not
delegated will hinder the process of achieving these
goals. Benefits of delegation authority are to allow
sub-sections or subordinates to learn new knowledge,
encourage the achievement of better and useful
decisions to accelerate the completion of work. The
devolution of authority also has constraints caused by
limited staff capacity, lack of responsibility of
supervisors due to delegation of authority. The key to
delegating the authority to be effective is the trust of
superiors to subordinates and the presence of open
communication between superiors and subordinates
[4, p. 593].

Motivation

[3, p. 1325] states that motivation or
encouragement is a condition or energy that moves an
employee who is directed or directed to achieve the
company's organizational goals. Motivation is very
important for employees, managers or leaders because
with high motivation, the work (task) is carried out
with enthusiasm and passion so that an optimal result
will be achieved which will certainly support the
achievement of goals that are desired efficiently and
effectively. Motivation is a process that encourages or
influences someone to get or achieve what they want
both positively and negatively.

Motivation will give a change to someone who
appears as a result of feeling, soul and emotion so that
it encourages doing something that is caused by the
needs, desires and goals. In general, there are two
types of causes of motivation which are intrinsic and
extrinsic. Intrinsic motivation is a motivation that
originates from internal factors without coercion, will
be more beneficial because it grows from within
oneself so as to provide a strong and long-lasting will.
Extrinsic motivation is a motivation that comes from
outside influences that are difficult to control and can
quickly disappear because they are influenced by
invitations, orders, specific intentions, words or
coercion from others.

Managerial Performance

Managerial performance is a process of
planning, organizing, implementing, and controlling
performance achievements and is communicated
continuously by the leadership to employees and
between employees and their direct supervisor. Unlike
the performance of employees in general is concrete,
managerial performance is abstract and complex.
Therefore, managers’ need a conceptual framework as
a working model that can be used as a communication
tool to produce managerial performance.
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Effect of Budgeting
Managerial Performance

According to [4, p. 592] and [12, p. 1214]
participation is a concept where subordinates are
involved in making decisions to a certain degree with
their superiors. In other words, the process of
participation in budgeting is the participation of all
managers in budget preparation starting from the
lowest level of managerial budgeting participation
will affect managerial performance, because with
budget participation managers who feel involved will
be responsible for budget execution so that lower
level managers expected to implement the budget
better [13, p. 1].

Hypothesis 1: budgetary participation affects
managerial performance

Participation on

Effect of Job Relevant Information on
Budgeting  Participation Relationships  with
Managerial Performance

Participation in  budgeting provides an
opportunity for lower level managers to collect and
provide input in the form of important information
related to their work or tasks. Managers involved in
budgeting will try to gather accurate information to
make the budget more relevant. The role of
information in facilitating decision-making related to
the position of information provided by managers in
the preparation of the budget will increase individual
ability to performance [15, p. 56].

Hypothesis 2: budgetary participation affects
managerial performance with job relevant information
as a moderating variable.

Effect of Delegation
Budgeting  Participation
Managerial Performance

This delegation of authority is intended to
support the smooth task and responsible flow of
communication [15, p. 57]. The higher the
involvement of managers in budgeting will
increasingly influence the delegation of the manager's
authority. This is because the involvement of the
manager indicates that the manager is trusted in the
budget preparation process [18, p. 1].

Hypothesis 3: budgetary participation influences
managerial performance by delegating authority as a
moderating variable.

of Authority to
Relationships  with

Hypothesis 4: budgetary participation influences
managerial performance by delegating authority as a
moderating variable. The framework of this research
can be described in Figure 1.

3. RESEARCH METHOD

Sample Classification

The sample in this study are the manager of
accounting or finance, marketing department
manager, human resources manager, general section
manager, and other managers or assistant managers
who are involved in budgeting for state-owned
companies in Surabaya. Of the fourteen SOE sector
companies in Surabaya, researchers took five sectors
used in the research, namely information and
telecommunications, financial and insurance services,
procurement of gas, steam and cold air, transportation
and warehousing, then mining and quarrying. The
data used in this study is to use quantitative data
sourced from primary data in the form of
questionnaires answered by managers of BUMN
companies in Surabaya. The research variables used
in this study were dependent variables managerial
performance, independent variables of budgetary
participation, and moderating variables including job
relevant information, delegation of authority, and
motivation.

Operational Variable Definition.

Managerial Performance

Managerial performance referred to in this study
is managerial activities which include: planning,
investigating, coordinating, evaluating, supervising,
staffing, negotiating and representing or representing.
There are ten items of questions used to measure
managerial performance using a five-point likert
scale, where the lowest score (point 1) shows low
performance, while a high score (point 5) shows high
performance.

Budgeting Participation

Budgeting participation in this study is the level
of how far the involvement and influence of
individuals (managers) in the process of preparing the
budget in the division or part of it both periodically
and annually. There are five questions used to
measure participation using a five-point Likert scale,
with the lowest score (point 1) showing low

Effect of Motivation on  Budgeting participation, while high scores (point 5) indicate high
Participation Relationships with Managerial participation [14, p. 41].
Performance.

Managers who participate in budgeting will
internalize established standards or goals and
encourage personal satisfaction from work towards
achieving budget (motivation) so that it will
encourage increased managerial performance [17, p.
1].

Job Relevant Information

Job Relevant Information, which is information
that facilitates decision making related to the task.
This variable measurement uses 10 (ten) questions
with one to five Likert scale where the lowest score
(point 1) Job Relevant Information is low, while the
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high score (point 5) shows a high Job Relevant
Information.

Delegation of Authority

The devolution of authority here is the granting
of authority by a higher manager to a lower manager
to carry out a job with explicit authorization from the
manager of authority when the authority is exercised.
The measurement of this variable uses six questions
with a one to five Likert scale where the lowest score
(point 1) shows a low delegation of authority while a
high score (point 5) shows a high delegation of
authority.

Motivation

Moativation in this study is defined as the degree
to which an individual wants and tries to carry out the
task well. Each part of the motivational instrument for
measurement uses ten question items with a five-point
Likert scale. Where the lowest score (point 1) shows
low motivation while high score (point 5) shows high
motivation.

Data Quality Testing

Validity test

In this study, the validity test is done by
calculating the correlation of each score in the
questions asked by the researcher. As for what the
researcher wants to measure is to measure the level of
budget participation, job relevant information,
motivation, and delegation of authority to the
managerial performance of the company's finance
department. Calculation of validity in this study uses
the help of CSS. An item is declared valid to form a
construct / group if it has a value of <0.05 [14, p. 41].

Reliability Test

Reliability is a tool to measure a questionnaire
which is an indicator of a variable or construct. A
questionnaire is said to be reliable or reliable if
someone's answer to the question is consistent over
time. Reliability test used is the Cronbach Alpha test
statistic with the test criteria if the Cronbach Alpha
coefficient is> 0.7 then the variable is reliable [14, p.
41].

Data analysis technique

This research was to examine the relationship
between budgetary participation and managerial
performance using simple linear regression. Whereas
it is to examine the moderating variables on the
relationship between the independent variables on the
dependent variable using moderated regression
analysis.

Y=a+bhX+hXo+e

Y =a+blX:+hboXo+ bs X1 Xo +e

Y=a+blX;+bsX3+e

Y =a+blX;+hbsXz+hbeX1 Xz +e

Y=a+blX;+hsXs+e

Y =a+blXy +bsXs + b Xe Xy + €

Information:

Y: managerial performance

a: constant coefficient

X1 budgetary participation
X! job relevant information
Xs: delegation of authority
Xa: motivation

Bi.7: regression coefficient

e:  residual error

Job Relevant
Information

(X2)

h 4

Delegation of
Authority

(X3)

!

Motivation
(X4)
Participation of Managerial
Budegetting v, performance
(X1 (Y)

Figure 1. Research Framework
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4. RESULTS AND DISCUSSION
Table 1
Results of Simple Linear Regression Analysis
Nilai R Square Nilai t Sig.
0,146 2,428 0,010
Source: data process
Based on Table 1 it can be seen that there is an explained 14.6% variability in  managerial

effect between budgetary participation on managerial

performance. The t value is 2.428 with a significance

performance, which is indicated by the value of r2 = of 0.010 which is smaller than dari = 0.05
0.146 which means that budgeting participation
Table 2
Equation of the results of the Moderating Job Information Relevant Test
Equation b1 Significant by Significant bs Significant
2 0,416 0,089 0,261 0,043
3 -0,417 0,851 -0,241 0,882 0,014 0,651

Source: data processed

In equation 2 the value of by is not significant
and in equation 3 the value of bs is significant, then
the job relevant information is a variable pure
moderating. This is because the value of b2 is 0.261,
significant.

0.043 (0.261> 0.05) and b5 0.019, significant
0.651 (0.014 <0.05), which means that job relevant
information is a moderating variable between the
relationship of budgeting participation to managerial
performance.

Table 3
Equation Test Results Moderating Authority Delegation
Equation b: Significant bs Significant be Significant
4 0,417 0,163 0,749 0,001
5 -2,336 0,274 -1,419 0,399 0,214 0,277

Source: data processed

In equation 4 the value of bz is not significant
and in equation 5 the value of bg is not significant,
then the delegation of authority is not a moderating
variable but only independent variable. This is
because the value of bs is 0.749, significant 0.001

(0.715> 0.05) and bg 0.214, significant 0.277 (0.214>
0.05), which means that the delegation of authority is
not a moderating variable of the relationship between
budgetary participation and managerial performance.

Table 4
Equation Test Results Moderating Motivation
Equation b1 Significant ba Significant by Significant
6 0,318 0,128 0,588 0,000
7 -1,773 0,553 -0,346 0,797 0,041 0,418
Source: data processed
Equation 6 the value of b is not significant and pure moderating variable between budgetary
in equation 7 the value of by is significant, then participation and managerial performance.
motivation is a variable pure moderating. This matter
because the bs value is 0.588, significant is 0.000 Effect of Budgeting Participation on

(0.588> 0.05) and by is 0.041, significant is 0.418
(0.0418 <0.05), which means that motivation is a

Managerial Performance
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Based on Table 1 it is known that budgetary
participation influences managerial performance,
which is a significance of 0.020 <0.05. This means
that H; is accepted which means that the results of
this study are in accordance with the hypothesis that
the author put forward before the research.
Budgeting participation is carried out by managers in
preparing budgets so that overall objectives can be
met. This research is in accordance with the research
conducted by [16, p. 29] found that there is a
significant influence between budgetary participation
on managerial performance. Budgeting participation
affects the managerial performance of state-owned
enterprises in Surabaya. This can occur because the
budget is prepared according to the ability of a
section that can be seen in the statement items on
budgeting participation second item and other
reasons because managers not only play a role in the
continuous improvement process but also in the
financial perspective of each department, so that the
budget can be used to assess the manager's own
performance.

Effect of Budgeting Participation with Job
Relevant Information on Managerial
Performance.

Based on Table 2 it is known that budgetary
participation with job relevant information affects
managerial performance, which is pure moderating
because the value of by is 0.261, significant 0.043
(0.261> 0.05) and bs 0.014, significant 0.651 (0.014
<0.05), this means that hypothesis submitted can be
accepted. The results of this study are in accordance
with [17, p. 2]. Budgeting participation can improve
managerial performance when accompanied by
individual-oriented job relevant information [11, p.
409]. In other words, job relevant information is
significantly capable of acting as a moderating
variable that influences the relationship of budget
participation in improving managerial performance.

The Influence of Budgeting Participation
with the Transfer of Authority to Managerial
Performance.

Based on Table 3 it is known that budgeting
participation with delegation of authority does not
affect managerial performance, which is only an
independent variable because the value of bz is
0.749, significant 0.001 (0.749> 0.05) and bs 0.214
significant 0.277 (0.214> 0.05), which means that the
delegation of authority is not a moderating variable
between budgetary participation and managerial
performance. This means that HO,3 cannot be
rejected, which means that the results of this study
are not in accordance with the hypothesis that the
author put forward before the research. This research
is in accordance with the research conducted by [4, p.
593] and [16, p. 2]. The results of this study conclude
that budgetary participation with delegation of

authority as a moderating variable does not affect the
managerial performance of state-owned enterprises
in Surabaya. This can occur when the delegation of
authority is not a strong reason to encourage
managers, as respondents, to carry out their
responsibilities because of the possibility that the
accountability adopted by the respondent companies
is not only based on functional but strategic (process)
so that performance improvement is no longer an
individual need but a group [12, p. 1214].

Effect of Budgeting Participation with
Motivation on Managerial Performance

Based on Table 4 it is known that budgeting
participation with motivation affects managerial
performance, which is pure moderating because the
b4 value is 0.588, significant 0.000 (0.588> 0.05) and
b7 0.041, significant 0.418 (0.041 <0.05). This means
that hypothesis is accepted which means that
motivation affects the relationship  between
budgetary participation and managerial performance.
The results of this study support the research
conducted by [13, p. 1] and [17, p. 3]. Motivation is
used as a moderating variable with the aim of seeing
the strength or weakness of a manager's involvement
in budgeting with the motivation (motivation). High
motivation will also improve high performance, low
motivation from managers and section heads will
impact on the low performance of the commitment to
be responsible for the goals of the budget target.

5. CONCLUSIONS, LIMITATIONS AND
SUGGESTIONS

This study aims to determine the effect of
budgetary participation on managerial performance
with job relevant information (JRI), delegation of
authority, and motivation as moderating variables.
Based on the results of the t test shows that
budgetary  participation  affects  managerial
performance, this is evidenced by a smaller
significant value. Job relevant information and
motivation are pure moderating. This is evidenced in
the results of the t test.

The devolution of authority does not affect the
relationship between budgetary participation and
managerial performance, as evidenced by the greater
value of bs and bg. Thus, it can be concluded that
budgetary participation influences managerial
performance and with the presence of job relevant
information (JRI) and motivation as moderating
variables have a role in strengthening budget
participation in managerial performance. The
delegation of authority is not a moderating variable
but only an independent variable.

This study has limitations (1) the use of a likert
scale has disadvantages such as the same score is
considered to have the same or identical
characteristics. (2) Short time in distributing
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guestionnaires and coinciding with the long holiday subsequent studies, it is recommended that

makes many companies that do not want to receive
guestionnaires.

Based on the results and limitations of the

study, the suggestions that can be given are, in
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Introduction

President of Uzbekistan Shavkat Mirziyoyev,
by the decree of September 21, approved the Strategy
for Innovative Development of the Country for 2019-
2021 and the Road Map for its implementation [1].

The main goal of the strategy is "development
of human capital as the main factor determining the
level of the country's competitiveness in the world
arena and its innovative progress".

Among the main tasks of the strategy is the
entry of Uzbekistan by 2030 into the composition of
50 advanced countries according to the Global
Innovation Index rating. Due to the lack of many
indicators and "ineffective coordination of work in
this direction," the country has not participated in
this rating in recent years.

In this connection, the construction of the
management of the influence of innovation activity
on changing the organizational structure of the
enterprise acquires particular urgency. The basis of
further methodological developments, obviously,
should be the following reasoning. The core of the
research is the establishment of the relationship
between the organizational structure of management
and the production structure when the enterprise

carries out innovation activities. Allocation of the
named interrelation demands detailed elaboration of
investigated structures with a substantiation both
external, and internal communications between
organizational structure of management and
industrial structure of the enterprise. It is important to
establish the levels of activities that provide these
relationships. The implementation of this approach
will allow us to develop qualitative-descriptive and
quantitative methods for assessing the degree of this
relationship. The presence of such estimates will
make it possible to formulate a reasonable idea of the
need to improve the quality of the functions,
procedures, individual operations performed by the
structural elements under study [2].

Research Methodology

Theoretical and methodological basis of the
study were the results of studies of domestic and
foreign scholars on issues of strategic and innovation
management, innovation management  and
investments, the economy of the industrial enterprise,
legal acts of legislative and executive authorities.
When solving tasks used methods of comparative
technical and economic analysis, methods of expert

Philadelphia, USA

256

THOMSON REUTERS

Indexed in Thomson Reuters



http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:g7777@mail.ru
http://s-o-i.org/1.1/TAS-09-65-43
https://dx.doi.org/10.15863/TAS.2018.09.65.43

| ISRA (India) = 1.344

Impact Factor: | G\ (australia) = 0.564

| 1S (Dubai, UAE) = 0.829 |

L JIF = 1.500

| ESJI (K2) =4.102 | IBI (India)
| SJIF (Morocco) = 2.031 |

| SIS (USA) =0.912 | ICV (Poland)  =6.630
PUHII (Russia) = 0.156 | PIF (India) =1.940
=4.260

estimates, the methods of correlation and regression
analysis, concretized in the models of innovation
management.

Analysis and Results

To begin this work should be a decomposition
into the constituent elements of the organizational
structure of management. All the constituent
elements of the organizational structure are closely
linked. Moreover, factors that have a direct impact
on specific structural component indirectly affect the

other structural component, and perhaps all at once.
This demonstrates the use of factor research method,
including direct analysis, deterministic analysis chain
[3]. This study can be conducted with the activation
of the matrix, which is clearly demonstrated by the
relationship of the structural elements considered by
the selection function of each element studied and
logical prolongation of the implementation of the
functions of other structural elements. A typical form
characterized matrix is presented in Table. 1.

Table 1.

Matrix of organizational structure of management

Divisions of Marketing Economic Construction

) management activity activity activity @
Functions
of managemerl®
of divisions
Evaluation of market segmentation Cyi
Expansion of the market cyg

cym
n

where | - function unit, | =1 ...n

J- unit organizational structure management, j =
1..m

Continuing to set the arguments should be
noted that the implementation of innovative activities
involved are:

- Marketing activities;

- The planned activities;

- Design activities;

- Technological activities;

- Supply and sales activities;

- Accounting and control activities;

- Activity on staffing.

Direct relationship these activities are not
always evident. To control it should detail the
specific activities on the functions, procedures,
operations and treat them in a methodical,
organizational and informational aspects.

For example, continuing to talk about the
relationship of innovation activities with other
activities, can be identified:

- The formation of consumer preferences
(marketing activities);

- Assessment of the market segment (marketing
activities);

- Determination of the volume of production
(economic activity);

- Determination of the market price (economic
activity);

- Design support (engineering activities);

- Technological support  (technological
activity), etc.

Characteristics of the essence of the production
structure of the enterprise, its structural components
and the factors that determine it, had already been
given. This circumstance is a condition of building
the Matrix industrial structure of the enterprise,
which is presented in Table.2.
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Table 2
Matrix of industrial structure of the enterprise
Components of | Composition Structure of Structure of | Structure
production structure of units production  |technological| of staff
process process

Factors
determining
the industrial @
structure @
Specialization and pCct
cooperation
Output
Implementation of innovation
Organizational conditions pch
Location
D P

The composition of elements of industrial
structure to a certain extent determined by economics
and recognized practice. Regarding the factors that
determine the type of production structure, as well as
the prevalence of some elements over others, it
should be noted that their composition is totally

defined and the importance of each to highlight the
type of structure, too. In this connection it seems to
build mutual factorial matrix depending on the basis
of specific conditions and involves the method of
paired comparisons. Type of such a matrix is shown
in Table 3.

Table 3

Matrix of mutual dependence of factors of industrial structure

Specialization Production
and volume
coopaeration

Factors

Factors -
.

Specialization

and

coopaeration

Production -+
volume

Implementation - -
of innovation

Organizational - -+
conditions

Location of -+ -
businesses

Research presented in the table of factors is
extremely important due to the fact that their
expression determines the change in the components
of the production structure, gives an answer to the
question - how they are changed - and all in full or
only some of them [4]. Development of the answer to
this question requires consideration of the
relationship of each of the management structure, the
factors determining the industrial structure and
components of the production structure. Of course,

Implementation|Organizational| TLocation of
of innovation conditions businesses
(environment)

the answer to this question, it is desirable to quantify.

However, quantitative assessment should
precede quality represented by the structural and
morphological matrix, reflecting the dependence of
the investigated. Clearly, a qualitative assessment
can be made through the development of "logic Maps
influence elements of the organizational structure of
management factors causing production structure of
the enterprise and its components” exemplary form
of which is shown in Table 4.
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Table 4

Map Logic elements influence on the organizational structure of management factors causing
production structure of the enterprise and its components

Factors of

Specilization| Output Implementation| Organizational | Location of
\production of innovations |conditions business
[Element™>-Structure
of the organ
lzational st::%\
of management
content of content of content of content of content of
M business business business business business
A units units units units units
R structure structure structure structure structure
K of the of the of the of the of the
E production production production production production
T process process process process process
! structure of | structure of | structure of structure of structure of
N technological |technological | technological |technological | technological
G process process process process process
staffing staffing staffing staffing staffing
structure structure structure structure structure
Regarding the maps presented in the table can data.

be assumed that these maps should be prepared for
each independent type of work, procedures,
processes carried out in the framework of the
organizational structure of each element

technology generalization detailed information on

types of work, procedures, processes, related to a
specific element of the organizational structure of

management. It seems that is not always the blocks
of the table will be filled, and this intensifies the need
to develop a mechanism for summarizing the title. At
the same time we should not exclude a situation
where you can stop for engagement only of detailed

of
management. The appendix contains these types of
cards for some controls. We should think about

Classically made five factors that determine the
type of production structure and evaluate the role of
its components. The composition of these factors has
repeatedly called in and submitted to the card (tab.
5). Obviously, these same factors determine the
organizational structure and change management.
Most likely, the mechanism of the effect of each
factor on changing the organizational structure of
management and production structure of the
enterprise is identical. This circumstance, as well as
taking into account the conditions of the problem,
allow as a researched factor accept innovation, and,
more particularly, innovation.

Table 5.

Map logic influence the organizational structure of management factors causing production structure of the
enterprise and its components

Factors of

i Specilization Output Implementation Organizational Location of
production of innovations conditions business
tructure
[Element
of the organ
|zational struchh‘
of management
content of content of content of content of content of
e} business business business business business
Plr P units units units units units
LG C | R [ Structure of Structure of Structure of Structure of Structure of
O | o| the production the production the production the production | the production
Ala N|v process process process process process
Nz Tl structure of structure of structure of structure of structure of
N|a R technological technological technological technological technological
It o f’ process process process process process
N1
Glo Llo staffing staffing staffing staffing staffing
M N structure structure structure structure structure
In solving the problem of the development of organizational structure of management and

the ideology of the exclusive place is a tricky
question about the point or points of contact of the

production structure. The tricky issue is that the well-
known data structure and all absolutely convinced
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that there is a connection between them, but both at
once, hold the line, reflecting this relationship is not
possible. The reason for this is the need to solve the
problem from the point of release of the totality of
the elements of each of the structures and the
establishment of the logic operation. Such an
approach would panoramically observe the
implementation of innovation in enterprises of all
hierarchies.

The first element of the management structure
in contact with the innovation, it should be
recognized across the spectrum of marketing trends,
procedures, operations. Marketing allows you to
select innovative products that are in demand, set the
preferences of consumers with respect to product
innovation, to evaluate the capacity of the market. In
fact, marketing provides a framework for the
activities of other structural elements of the
management system. This situation directly affects
the design development of the new products, the
need for and the possibility of reflection in the
product preferences of consumers and market
requirements. Proven  design  should  be
technologically  solved. Regarding her are
economical process technology, equipment, form the
requirements for staff. The real embodiment of the
idea worked in the innovation happening on the
stages of organizational support, which selects the
organizational charts the development of new
products. Obviously, this component of the
governance  structure  determines its  direct
relationship with the production structure, as it lays

the quantitative ratios of the structural composition
of the business units [4]. Each unit has a membership
in the implementation of the main, auxiliary, service
processes. Accordingly, within each group of
processes, the technology of their implementation
and are selected personnel able to implement
innovation. The stated relationship management
organizational structure and production structure of
the company is shown in Fig. 1.

The nature of innovation, as well as the amount
of work that accompany innovation, diversity. With
the development of a fundamentally new facility is
necessary to fully implement all the work,
procedures, operations performed by each unit of the
organizational structure and management of the
elements of the production structure. In the case
where the object to master the slightly different
product types (analog), the production of which the
company is debugged, it is necessary to establish the
amount of work performed by each unit of the
organizational structure, and each element of the
production structure. In practice, it is necessary to
determine the composition and volume of atypical
forms of work (AFW) [6].

Implementation of this work requires the
predestination of work scope, procedures, operations
performed by a specific unit of the enterprise, which,
obviously, should be brought up to regimentation.
For each type of work necessary to establish the
amount of time by direct measurement or expert.
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T |
| ORGANIZATIONAL STRUCTURE OF ENTERPRISE |
| ! !
| MARKETING I
. Definition of market capacity Identifying consumer preferences |
I v
| Design provision |
- Ewaluation of continuity of products Development of time standards |
|
v -
| Technological support |
Development of technical Development of tooling Development of time |
processes standards !
| v I
- PLANNING :
! Pricing Development of mate- Output definition Development of I
| rial requirements standards |
- -
Il Organizational provision I
| Definition of organizational Development of operational Development of |
- forms scheduling manufacturing schedules -
! i ;
| Supply-distribution |
- Establishment of supply Establishment of sales Development of norms -
| organization organization of stocks |
e e — e — — — — — - - — —— s — ——_——_ —_—. L
r— - — === === 45— —— — — . —. q
. PRODUCTION STRUCTURE |47 I
Structure of production process -
|
I ]
Composition of auxiliary
processes processes processes

Technology of the manufacture of innovative productsl

I
I
I
i Composition of main
I
I
I
I

I
I
!
Composition of serving |
I
I
I
I

Assignment of staff, engaged in innovation production |

Fig. 1. Relationship management organizational structure and production structure of the enterprise

The composition of atypical types of work
stands out by comparison of the work on the
development of new products, implemented by each
business unit with a typical composition of works
brought to regulation. Such a comparison may be
nominally by simple comparison required to perform
work and is already running, emphasizing identity:

AFW,------ » BPij-----» BPij fact, (1)
where BP plan and BP fact - executed composition of
the work planned and actual; i - operation; j - unit

There are two possible solutions represented by
the equation:

1. Compliance with the planned composition of
the actual work, in this case, the innovation
development, has manufactured products:

BPijplan=BPijfact, 2

2. The difference between the planned amount
of work from the previously performed for the
development of the product:

BPijplan#BPijfact, 3
where Aij- part of i operations to be master in the j-
th unit for the manufacture of innovative products.

This development is most likely due to the fact
that with the advent of the need for additional, new
types of work generated confidence in the
development of innovative products is.

Identification of atypical forms of work, as well
as the immediate elaboration of a fundamentally new
product for the company, in essence aims to establish

Philadelphia, USA

261

$ THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344 |

.| ISI (Dubai, UAE) = 0.829 |
Impact Factor: | ¢ (australia) = 0.564
L JIF = 1.500

| SIS (USA)

| SJIF (Morocco) = 2.031

=0.912 | ICV (Poland)  =6.630
| PHHII (Russia) = 0.156 | PIF (India) =1.940
| ESJI (K2) =4.102 =4.260

| 1BI (India)

the amount of work to be undertaken. It should be
remembered that the need to establish and scope of
work and the complexity of their implementation [7].
Presenting practical complexity of the task Ilaid
down, we think it necessary to develop a position on
the choice of the method of solving it. It is clear that

the most appropriate should be recognized expert
methods. They should be the basis for the
development of methods of this study [8,9].

The above arguments, which predicts the course
of this study and its logic is the concept and are
presented in Fig. 2.

Defining the purpose of research — development of system of organization of
innowvation management at the industrial enterprise

!

Development of the author's version of the essence of innowvation

1

Detalisation of structural composition of the elements of toolkit of management of

innowvative activity of industrial enterprises

Principles | Methods | Functions | Controlling Logisation Time aspect
4 Development of functional matrix of organizational structure
Management| Marketing Economic Commercial
. units activity activity
Functions of
management
lAssessment of market segment
Market expanding
Development of matrix of production structure
Components of [Composition| Structure Structure of | Staffing
production structure of units of the technologicall structure
gactors_ . th production process
determining the process
industrial structure
Output
Implemented innovations
5 | Development of technique of innovation product formation centers

Development techniques of estimating the impact of innovation on change of
organizational structure and production structure of enterprise

Fig. 2. The structural representation of concept of research

Conclusion

All units, reflecting the structural representation
of the concepts presented in the figure, up the course
of the study. The theoretical aspects of the study
have already been reflected in the text of the work
[10]. It should be noted that they are the basis of the
decision of applied tasks of this work. These include:

- method of forming innovative food centers
due to the conditions and feasibility of the latter;

- method of estimating the impact of innovation
to change the organizational structure of
management and production structure of the
company, which represents a logical continuation of
the above techniques.

It seems that the concept represented by
predetermined character further work in this study
and its possible results.
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Abstract: This study included 47 patients. All the examined patients were divided into three groups: 1) group -
benign neoplasms (23); 2) group - malignant tumors (15); 3) group - metastatic tumors. 15 healthy people were
included in the control group. The concentration of CA125 in the group of women with cancer of the female
reproductive system was significantly increased (205.1 £ 16.83 ng / ml) in comparison with the group of practically
healthy people (12.8 £ 0.06 ng / ml). The data obtained suggest that the increase in CA125 in the serum of patients
with malignant tumors is important in assessing the aggressiveness of the process. In patients with malignant
tumors, there was a significant increase in IL-8 and TNF-a, as well as the activity of ALP, ALT, ACT, GGT in the
serum compared to benign tumors with metastases. The data presented by us indicate that CA125, IL-8, TNF-a and
ALP activity are closely related to the pathogenic mechanisms of malignant tumor growth.
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U3MEHEHUE HEKOTOPbIX BUOXUMHUYECKUX MOKA3BATEJEN ¥V )KEHIIIAH
OHKOJIOT MYECKHAMH 3ABOJIEBAHUSMHA PEINPOJIYKTUBHOM CUCTEMBI

Annomayusn: B nacmoswee ucciedosanue ekaoueno 47 nayuenmos. Bce obcnedosannvie 6onvHble Obliu
00vedunenvt 6 mpu epynnel. 1) epynna — 0obpokauecmeenHvle HO8000pazosanus (23); 2) epynna -
310KayecmeeHnvle onyxonu (15); 3) epynna - memacmamuueckue onyxoau. B epynny konmpons 0vLio ekuouero 15
npaxmuyecku 300poguix aodeu. Konyenmpayus CAI25 6 epynne 601bHbIX paAKOM JHCEHCKOU PenpoOyKMUGHOU
cucmemsl (205,1£16,83 He/mn) b6vlia 00CMOBEPHO NOBBIUEHA NO CPABHEHUIO C ePYNNOU NPAKMUYECKU 300POBbIX
mooet (12,8+0,06 ne/mn). [lonyuenuvie Oanuvie no3eonsom npeononazams, ymo nosviutenue CAI25 ¢ coleopomre
KpOBU OONbHBIX 310KAYECIBEHHBIMU ONYXOISAMU UMEE 8AXCHOE 3HAYEHUE NPU OYeHKe azpeccugHocmu npoyecca. Y
OONLHBIX CO 37I0KAYECMBEHHBIMU ONYXONAMU HAONI0OANOCh 3HayumenvHoe nogviuwenue UJI-8 u ®HO-a, a maxoice
axmuenocmu  L[®, AJIT, ACT, [IT 6 CblBOpOmMKe KpOSU NO CPABHEHUI0 O0OPOKAYECMBEHHbLMU
HO8000pa3oganusmu ¢ memacmasamu. I[lpeocmaenennvie Hamu oanusie ykasvigarom, umo CAI125, HJI-8, ®HO-a u
axmuenocms LL{® mecHo céa3anbl ¢ namo2eHemuyecKumu MeXaHusMamu pocma 3710Ka4eCmeeHHbIX ONnyXoel.

Knroueswie cnosa: pax penpooykmuenoti cucmemvt dcenuyur, CEA, CA125, unmenetikun-8, ghakmop Hekposa
onyxoau, wenounas ocgamasa.
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BBenenue

CerosHsi pakoBble OOJIE3HU PENPOTYKTUBHOMN
CHCTEMBI COCTaBISIET MPHONM3UTENBHO 15% OT Beex
3JI0Ka4eCTBEHHBIX HOBOOOpa3oBaHMi y xkeHIuH. [1o
YacTOTe Ha IIEPBOM MECTE CTOMT PaK JHIOMETpUs,
3aTeM — SIMYHMKA W TPEThe MECTO 3aHMMaeT pPaK
mieiiku Matku [1]. OmHako MO CMEPTHOCTH pak
SAMYHUKA 3aHuUMaeT Bexymiee Mecro. OtcyTcTBHE
paHHUX CHMITOMOB M CBOEBPEMEHHOIO JWarHosa
NPUBOJUT K TOMY, 4TO mIpuMepHO 70% OONBHBIX

[To3mHsist nMarHocTHKa paka pernpomayKTHBHOU
CHUCTEMBl M OECCHMIITOMHOE TEUCHHE YCyryomser
KIMHUKY Oonesnu. [losiBnenne Oonm B mocnemHei
CTaJMu, KPOBOTEUCHHUE, POCT JUM(PATHUECKHX Y3JIOB,
3aMETHBII POCT W  PACHpPOCTPaHEHHE pasMepa
OITyXO0JIh, HaJIN4Yue OIU3KHUX U IIO3JHUX MECTacTa3oB
U MOI00HBIE CHMOTOMBI YCIOXKHSIOT mpobnemy [3].
YcraHoBIeHO, 4TO J0OpoKaveCTBEHHBIE
3a00JI€BaHHsI OPraHOB TEHUTAIUH HIPAlOT BaKHYIO
poJb B pa3BUTHH 3JI0Ka4eCTBEHHBIX
HOBOOOPa30BaHMI. Ceroans HaunOoee
pacupoCTpaHEHHBIM  CpPeOd  THHEKOJOTMYECKHX
3a00JIEBaHMSX SIBISIIOTCS MHOMa Markd. Mmuoma
SIBIIETCS  JOOPOKAUYeCTBEHHOW T'OPMOHO3aBHCHMON
OIIyXOJIBIO SHJIOMETpUH. KIMHWYecKue IpHu3HaKK
HaOoaeTcs TOJNBKO TOTAA, KOTAA OIyXOJdb PacTéT
W BBITECHSCT OKpYyXKalollue TKaHU. Y Ooiee
MOJIOABIX JKCHIIHUH 0OBIYHO BBICOKAS BEPOATHOCTDH
mosIBIICHISI MUOMBI B Bo3pacte 30-45 met. Bo Bpems
MEHOIIay3bl Ha0JIOIAETCsl YMEHBIIEHHE pa3Mepa HilH
JlaKe WHOT/IA TIOJIHOE MCYE3HOBEHHE OIyXOJH. JTO
JIOOpOKa4YeCTBEHHOE HOBOOOpa30BaHME IIOSBIISIETCS
Ha CTEHKE MAaTKH M MPOTPECCHPOBAHUE OIYXOJH
NPUBOJUTh K YBEIHMUYCHUIO €ro pa3MepoB. XOTs
sTHoNorHss (PUOPOMBI JI0 CHX TIOp HE MOJHOCTHIO
n3y4deHa, HO MHOTHE UCCIEI0BATENN CUNTAIOT, YTO B
BO3HUKHOBCHHWU OIYXOJU UrparOT BaXHYIO POJb
TOPMOHAIbHAsT YyBCTBUTEIBHOCTh K O3CTPOTEHY U
reernyeckue Qaktopsl. [IockoIbKy ropMoHalbHAsS
3aBUCHMOCTh  SIBJIETCA  IpeoOnajaromed B
0o0pazoBaHMM OIYXOJHM, OHAa HE BCTpedaeTcs Yy
JCBOYCK 1O MCHCTPYAJIbHOTO HHKJIA U Yy KCHIUH B
MOCTKIMMAKTEpUYECKUi nepuo. Jucniasus KIeTok
u TKaHen MPUBOINTH MIPOTPECCUPOBAHHIO
MPEAPAKOBOIO  COCTOSIHUSI U 00pa30BaHHIO
3JI0KAYEeCTBEHHBIX OITyXOJIeH, II03TOMY K 3THUM
[ATOJIOTMSIM HY)KHO OTHOCHThCS cepbésno [4,5,6].
HecmoTpss Ha pa3BHTHIO COBPEMEHHBIX METOJIOB
JUAarHOCTUKH M JIEYEHHs 3THUX OIIyXOJIeH, OH IO-
MpeXXHEMY OcCTaéTcsi OJHOW W3 Hambosiee BaKHOH U
aKTyalbHOM Mpo01eMoli B 00J1aCTH OHKOJIOTHH.

CumnToMpl OONIE3HM HAa pPaHHUX CTaausIX
SBJSIFOTCSL  HeceUM(UUYECKUMH, M IOJTOMY IS
TOYHOM JMArHOCTUKU 3JI0KAYECTBEHHBIX OILyXOJIEH
HEOOXOAMMBI  TPOBEJICHWE  KOMIIBIOTEPHOH U
MarHUTHO-PE30HAHCHON TOMOrpaduu, pa3IMYHBIX
KIIMHUYECKHX, panroIOTHYECKHX,
Mopdosornueckux 1 JiaboparopHeix TectoB. Ho
HEKOTOpbIE ~ METOABI  BBISBICHHS  ITATOJOTHH

paKkoM SWYHWKA W IIEHKH MaTKH TpU OOpaIieHun
UMEIOT PACIpPOCTPAHEHHYIO CTaJUI0 3a00JIeBaHUsI.
Ilo3nusist muarHocTrka 3a00JIeBaHUS U HealeKBaTHOE
JieueHHe  NPUBOIUTH K  IPOTPECCUPOBAHMIO
3a007IeBaHUsT M Pa3BUTHUIO MeTacTasa, TaKxke
YBEIMYMBAET CMEPTHOCTh Cpelu  OOJNBHBIX C
OHKOJIOTHYECKUMH 3200JIEBAaHUSIMH PEIIPOIYKTHBHOM
cucteMbl. CpeIHsisl 5-TeTHSS BBDKHBAEMOCTH OKOJIO
30%, npu 3 u 4-oif craausx 3aboyieBaHHs — 3Ta
mudpa gocruraer aums 10% [2].

SHJIOMETPHsI, Kak OWOICHS M THCTEPOCKOIHUS
SIBIISIFOTCSI MHBA3WBHBIMH W HEJAOCTATOYHBIMH  JUIS
paHHEH 1uarHocTuku [5].

UccnenoBanmst CA125 u CEA y OGonbHBIX C
OTYXOJIIMH PENpPOAYKTHBHON CHCTEMBI JKCHIIHH
CUMTAIOTCS  OJHMM W3  Hauboinee  BaXKHBIX
MOKa3aTele  OmpeleNieHHs  3JI0Ka4eCTBEHHOCTH.
AnTHrCH CA125 MPEJICTABIISACT co0oii
TJIIOKOIIPOTENH M MMEET MOJIEKYISIpHYyIo Maccy 220
ka. OH O0OBIYHO BCTpEYaeTcss B  CIM3HUCTOM
o0osiouke Ieiku Matku-sHIOMeTpud. OH TaKKe
COIICPXKUTCA B TIOKEIYIOYHOU JKenese, KETIHOM
Iy3bIpe, JKelyaKe, OpoHXax, MOYKax W KHUIIEYHHKE.
Joxazano, uto xonmeHTpanus CA 125 moBbimeHa y
65-95% OOJIBHBIX PAaKOM SIMYHUKOB M MIEHKH MaTKH.
Konnentpamms CA125 yBenuumBaeTcss HE TOJBKO
NpU  3JI0KAYECTBEHHBIX  3a00JIEBaHUSX,  TaKXKe
HAOJIONANOCh  TOBBIIICHHE €ro  YpPOBHS  IIpH
BOCTIAJINTEIBHEIX 3a00JICBAHUAX PA3IMIHBIX OPTaHOB
PENPONYKTUBHOM  CHCTEMBI, I  Ttpumecrpe
OepemenHocTH  m  dHHOMerpuo3e.  [lostomy
onpenenenne CAI25  sBnsieTcss HEIOCTaTOYHO
YYBCTBUTEIbHBIM U CHENU(UYHBIM MapKepoM MpH
paHHEX cTaausax Oonesnu [7]. B mociemHee Bpems
3HAYUTEIbHOE BHUMaHUE yIensercs  poiH
OUTOKAHAM B  TIaTOTEHE3e 3a0oseBaHni
pPEenpoOAYKTUBHOM cucTeMbl. Jloka3aHO 3aBUCHUMOCTH
MEXITy pactpocTpaHEeHHOCTHIO OTIYXO0JIEBOTO
npolecca M IUTOKMHOBBIM TPOGHIEM y OOJBHBIX
PaKoM penpoayKTHBHBIX OpraHoB [8,9].

[IporpeccupoBanue OOJIE3HU COMPOBOXKAACTCS
MeTacTa3aMH OITyXOJIH B Pa3lN4YHbIM OPraHOB, B TOM
gpcie B MedeHH. K OCHOBHBIM OHOXHMHYECKUM
MapkepaM MeTacTaTHUYECKOro MOpPaKEHUS IEUCHU
OTHOCATCs:  mmienmouHas  ¢ocdaraza - IO,
TpaHCaMHUHa3bl, JakTaraeruaporenasa (JIAI) u mp
[10].

Heablo wuccinegoBaHusi SBISETCS U3YyUEHUE
ypoBHst CEA, CA125 u HEKOTOPBIX OMOXUMHUYECKIX
MoKa3aTeleil y MalWeHTOB CO 3JI0KAYeCTBCHHBIMH
OITYXOJISIMHU JKEHCKUX TeHUTAIHH.

Matepuajbl u Meroabl. C 3TOH 1eNbl0 OBLIH
WCCJIEOBAaHbBl BEHO3HasT KpoBb 47 NAalUCHTOB,
KOTOPBIM ObLT MIOCTaBJICH JIarHO3
JOOpOKAaYEeCTBEHHBIN M 3JI0KAaYeCTBEHHBIH OITyXOJIb
JKEHCKOU PETIPOAYKTUBHON CHCTEMbI. BOJBHBIM OBLI
MOCTAaBJICH [War€Ho3 B OHKOJIOTHYECKOW KJIMHHKE
ATY B 2017 rony. KoHTponbHas rpymnmna cocTaBUIN
15 mpakTrdeckn 310poBBIX Moaei. OCHOBHIBasCH Ha

Philadelphia, USA

265

THOMSON REUTERS

Indexed in Thomson Reuters

00y

o090,



| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
; . 1S1 (Dubai, UAE) = 0.829 | PUHII (Russia) = 0.156 | PIF (India) =1.940
Impact Factor: | ¢ (australia) = 0564 | ESJI (KZ) ~ =4102 | 1BI (India) = 4.260

L JIF =1.500 | SJIF (Morocco) =5.667 |
KITMHAYECKHX, WHCTPYMEHTAIBHBIX " COBAS (T'epmanust). brnoxumudeckne IMoka3aTeIn
MOpQOJIIOTHYECKUX pe3ysbTaTaX, y 23 MalueHTOB (axtuBHOCTH  amanumHamuHOTpaHcdepassr  (AJIT),
ObUT  BBIBIEH J0OpOKadecTBEHHBIH, y 15-Tm acmapTaTaMHHOTpaHC(epasbl (ACT),
3JI0Ka4eCTBEHHbIH, a 9-TM  MeTacTaTHYecKuit ramMariroramuwitpaicdepasst  (I'TT),  1menouHoi

OTIyXO0JIb PENPOyKTHBHOM CHCTEMBI.

Bo Bpems wuccienoBaHusi BEHO3HYIO KpOBb
Opasti B YHCTYIO U CYXyI0 TPOOHPKY AJISl ITOJTy4EHUsI
CBIBOPOTKH. Ero BblnepkuBanmu mpu KOMHATHOM
Temreparype B TedeHue 30 MUHYT [UIsi 0Opa3oBaHuUs
CrycTka. 3aTeM LeHTpUPYTHPYIOT B TedeHume 15
MUHYT.

UccnenoBanne konunentpammun CEA nu CEA125
TIPOBOTVITA c IIOMOIIIBIO MeToa
HMMYHO(EPMEHTHOTO agamm3a (IFA) B

ABTOMATHYECKOM UMMYHO(DEPMEHTHOM aHAIU3aTope
JIOCTOBEpHOCTh pa3uuuii MEXAYy CpeIHHUMHU
3HAYCHUSIMH HM3YyYCHHBIX I[apaMeTpoB IO M IOCIE
JICYEHUS] ONpENeIssIA C TIOMOINBI0 t KpUTEpHUs
Creromenta W U-kputepuii  MaHHa-YUTHU.
JlocToBepHbIMH cunTasuch pazianyus npu p<0,05.

dhocdaraszer (LI[D) 1 KOHIICHTpALIKSA KPeaTHHA) OBLIH
NPOAHAIM3UPOBAHbl C TIOMOILIBIO  PEAKTUBHOIO
Habopa u anarHoctuueckoi Tect-cucremoit: COBAS
(Iepmanus) Ha aBTOMATHYECKOM  aHAIH3aTopa
(ROCHE).

Konnentpamuio wunTepneiiknna-§ (MJI-8) wu
(axropa Hekposa omyxomn (PHO-a) B ceiBOpoTKe
KPOBH B HCCICIyeMBIX Tpymmax OOJBHBIX C
MTOMOTIIBIO MMMYHO(DEepPMEHTHBIX TEeCT-
cucreM,«Bekrop-bect» (Poccus) Ha wummyHodep-
MeHTHOM aHanm3atope «Crardaxc .

PesyabTaTel u oOcy:kaeHusi.  Pe3ynbTaThl
nmmyHO(pepmenTHBIX uccnepoBanmii CEA, CA125,
NJI-8 1 ®HO-0 nokasansl B Tabmume 1.

Taoauna 1
Yposenb CEA va CA125 y 601bHBIX ¢ 3200JIeBAHUSIMH PeNPOAYKTHBHOI CHCTEMBbI
I'pynnst
INoxazaTtenun Kontpons JoOpokadyecTBCHHBIC 31moKavYeCTBCHHBIC Meractatndeckne
OITyXOJIN OILYXOJIH OTIYXOJIH
(n=23)
(n=15) (n=15) (n=9)
CEA (ar/ml) 2,31+0,04 2,5+0,03 4,8+0,26** 7,942,3**
(0,5-4,8) (1,2-5,6) (1,35-8,9) (23,5-19,87)
CA125 (ur/ml) 12,8+0,06 13,27+0,11 205,1£16,83*** 714,66+85,92***
(5,2-29,7) (8,24-26,84) (48,49-556,6) (287,2-3041)
NJI-8, 11,5+1,1 16,7+0,9 22,8+1,3* 32,7+1,7**
/Mt (3,9-15,7) (4,8-27,8) (6,9-31,9) (8,1-39,8)
®HO-a, nr/mn 3,82+0,74 6,72+0,89** 10,96+0,92%* 29,62+1,02%**
(1,28-7,95) (3,58-10,58) (4,89-19,78) (7,54-39,83)

[Ipumeuenne: * - p<0,05; ** - p<0,01; *** - p<0,001 — no cpaBHEHHIO C KOHTPOJIEM.

B pesynbrare uccienoBaHUs BBISBICHO, UTO
ypoBerb CEA u CA125 B kpoBH y OOJBHBIX C
I0OpPOKAaYEeCTBEHHBIMH OMYXOJISIMH PETIPOAYKTHBHON
CHUCTEMBI MOYTH HE OTJIMYAETCS C pe3yabTaTamMu
MIPaKTUYECKU 3710POBBIX Joaei. [Ipu
3JI0KAYECTBEHHBIX M METACTaTUYECKUX OIMYyXOJIsX
comepxaame CEA wu CAIl25 crartuctuyecku
JIOCTOBEPHO YBEJIMYMUBAETCS, COOTBETCTBEHHO, B 3,4
paza um 55,8 paza MmO CpaBHEHUIO C JaHHBIMU
KOHTpPOJbHOW  rpynnbl. [lodydyeHHble — JaHHbBIE
CBUJICTENIBCTBYIOT O TOM, 4To YypoBeHb CEA wu
CA125 MOXHO OLEHHTh B IMEPBYIO OYEpElb UL
ONpEJIENICHNs arpeCCUBHOCTU MpoIlecca B OMyXOJIAX
JKEHCKHUX IIOJIOBBIX myred. Mpbl cuuTaeMm, 4YTO
onpeaenenue CAl25 B omyxomum  KEHCKOH
TEeHUTAIBHON CHCTEMBI HMeeT OOJBIIOE 3HAYCHHE

s TupQepeHInaTbHON — THATHOCTUKH — MEKAY
JI0OpOKaYECTBEHHBIMHU u 3JI0KaYECTBEHHBIMHU
MIPOIIECCAMHU.

Kak moxazamu pe3yabTaTbl HCCIIEIOBAaHHH,
HaOmogaeTcs noseimenue yposHs MJI-8 u ®HO-a B
HCCIEIYeMbIX TPYIIIaX OTHOCHUTEIBHO KOHTPOJIBHON
rpynnbl.  Kak  okasanmoch, 'y  OOJNBHBIX €
0OpOKaYeCTBEHHBIMH OITyXOJISIMH cozepkanue WJI-
8 u ®HO-o yBenmuumnocs B 1,5 paza u 1,8 pasza
COOTBETCTBEHHO, II0 CPABHEHHIO C KOHTpOJEM. Y
OOJIBHBIX C 3JI0KaUeCTBEHHBIMHU OITyXOJISIMH YPOBEHb
NJI-8 u ®HO-o moBeicuincs B 1,9 u 2,9 pasa; a
METacCTaTHYECKUMH OITYXOJISIMH, COOTBETCTBEHHO B
2,8 u 7,8 pa3a 1o OTHOIIEHHUIO K TPYIIE KOHTPOJIS.
I[Ipn  370KaYecTBEHHBIX  OMYXOJsIX  YPOBEHBb
Bo3pactanne HMJI-8 u ®DHO-a B kpoBu ObLIO
BBID@KCHO B  OOsbIIEil  CTEHNEHH, dYeM TIpH
J0OpOKavYecTBEHHBIX OIyX0JIsiX (Tabnuna 2).

[ToBeimenne conepxanus B kposu WMJI-8 u
OHO-0 cBUIETENBCTBYIOT 00 aKTHBALMM CUCTEMHOM
Hecrenn(UUeCcKoil PEe3UCTEHTHOCTH OpraHu3Ma K
Pa3BUTHIO OIYXO0JIEBOTO Iporiecca [8,9].
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Tab6auna 2
Pe3yabTaThl onpenesieHns ypoBHsI OHOXMMHMYECKHX NOKa3aTeJell y 00/IbHBIX ¢ PAKOM PeNnpoIyKTHBHOM
CHCTeMBI
I'pynnst KonTpons
(n=15)
Kontpois JloGpokauecTBeHHbIE 3110Ka4eCTBEHHEIE Meracrarnueckue
OITyXO0JIN OITyXOJIH OTIYXOJIH
(n=15) (n=23) (n=15) (n=9)
o (U 75,8+0,19 80,36+17,64 113,81£28,92** 231,7448,54***
(50-136) (75,2-116,8) (91,71-167,2) (144,84-437)
AJIT (U/) 15,82+0,29 16,85+0,25 18,64+0,27 94,83+£11,95**
(10-42) (10,44-44,83) (12,13-34,33) (29,52-217,69)
ACT(U/N) 13,48+0,15 20,64+0,18 23,22+0,19 55,514+2,95**
(10-57) (12,25-27,29) (11,03-39,7) (29,33-157,9)
ITT (U/n) 20,8+0,12 31,22+0,14 34,85+0,28* 121,49+10,83***
(5-32) (20,9-46,07) (26,1-58,85) (47,17-272,33)
Kpeatunun 0,53+0,07 0,56+0,03 0,63+0,09 0,85+0,11*
(mr/mm) (0,3-0,95) (0,43-0.84) (0,49-1,13) (0,58-1,42)

[Ipumeuenne: * - p<0,05; ** - p<0,01; *** - p<0,001 — o cpaBHEHMIO C KOHTPOJIEM.

VY GoJBHBIX MOOPOKAYECTBEHHBIMH OITyXOJSIMH
HE BBIBJIECHO 3HAYMTEILHBIX HM3MEHEHHH B
OmoxuMudecknx 3HadeHHsX. AktuBHOCTH LD, y

OOJIBHBIX Z[O6p0Ka’~IeCTBeHHLIMI/I OMMyXOJIAMHU
HC3HAYUTCIBHO OTIINYAJIOCh oT KOHTpOJ'IBHOf/'I
rpynrbl, HO BBbIABJICHO CTATUCTUYECKU 3HAYMMOC

YBECIIMYCHUC €0 aKTUBHOCTU IIPU 3JIOKAYCCTBCHHBIX

omyxoyieh. Y  OONBHBIX  3J0KAYCCTBCHHBIMH
3a00JICBAaHMSIMA ~ PEIPONYKTUBHON  CHUCTEMBI  C
MeTacTa3amu YCTaHOBJICHO 3HAYUTEIBHOE

noBbiieHue aktuBHoctu 1D, AJIT, ACT u ITT B

2; 5,1; 24 wm 5,8 pa3a, COOTBETCTBEHHO IIO
CpaBHEGHHIO C TIOKa3aTelsIMH  OOJBHBIX  0e3
METACTa30B.

BriBoabI

References:

1. Aksel Yevgeniya Milyevna (2008) Statistika
zlokacestvennix  novoobrozovaniy  jenskix
polovix organov, Opuxoli jenskix polovix
organov, N 1-2, p.76-80.

2. Ferlay J, Soerjomataram I, Ervik M, Dikshit R,
Eser S, Mathers C et al. globocan 2012 v1.0,
(2013), Cancer Incidence and Mortality
Worldwide: IARC Cancer Base No. 11 Lyon,
France: International Agency for Research on
Cancer.

PesynmeTathl HccenoOBaHUS TOKA3BIBAIOT, YTO
ypoHH AJIT, ACT, I'TT u III® B crIBOpOTKE KPOBU
y TAI[ICHTOB c HOBOOOpPa30BaHISIMU
PEIPONYKTUBHOM  CHCTEMBI TECHO CBSI3aHO C
MAaTOT€HE30M " TIPOTHO30M 3a00JIeBaHNS.
OmnpeneneHne 3TUX IOKa3arened y  OOJBHBIX
06pamaBLm/Iec51 B KIIMHUKY, MOXCT TI03BOJIUTH
TP PEepeHINPOBATE MPOIECCH 3II0KAYCCTBCHHOCTH
U JOOpOKAYEeCTBCHHOCTH, a TaKkKe OOCCICUUTh
aJIeKBaTHOE CBOCBPEMECHHOE JICUCHHE.

Takum 00pa3oM, BbICOKas akTHBHOCTH AJIT,
ACT, I'TT u lLI® B CBIBOPOTKE MMALMEHTOB C PAKOM
JKEHCKHX TIOJIOBBIX MyTEeH BBI3BIBACT TOJIO3PCHHUE Ha
MeTacTa3bl. Y TAlHUEHTOB CO 3JI0KaYECTBEHHOM
onyxoJnsto onpenenenue CEA, CA125, UJI-8, ®HO-
o wu UP nossomser  HISHTUPUIUPOBATH
OmooTHYECKIE CBOWCTBA OITYXOJIH.

3. Schoell W.M., Janicek M.F., Mirhashemi R.
(1999) Epidemiology and biology of cervical
cancer // Semin. Surg. Oncol.-1999., Vol.l6.
Ne3. p. 203-211.

4. Kiselyev V.B. (2003) Virusi papilloma
celoveka v razvitii raka cheyki matki, Moskva,
p.90.

5. Morkhov K.Yu., Kuznetsov V.V. (2009) Rak
cheyki matki v razvitii matki, Moskva, p.90., p.
199-225.

Philadelphia, USA

267

THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India)

Impact Factor: | g¢ (Australia)

L JIF

| = 1.344 |
| 1SI (Dubai, UAE) = 0.829 |
= 0.564
= 1,500

| SIS (USA) =0.912 | ICV (Poland)  =6.630
. PHHII (Russia) = 0.156 | PIF (India) =1.940
| ESJI (K2) =4.102 =4.260

SJIF (Morocco) = 2.031

| 1B (India)

6.

Huigin Guo and Kangla Tsung (2017) Tumor
reductive therapies and antitumor immunity,
Oncotarget.,Aug 15; 8(33): 55736-55749.
Hanikezi ~ Tuerxun, Manrepa  Tuerxun,
Guzailinuer Maimaitituersun, Yilidana
Yilihamu, Wuriguli Maimaitiming, Gulizapar
Aierken, Zufeiya Aili (2018), Significance of
serum CA-125 combined with CEA and HE-4
in diagnosis of epithelial ovarian cancer, Int J
Clin Exp Med, No11(4), p.4156-4161.

PeterW. Szlosarek, MatthewJ. Grimshaw,
Hagen Kulbe, Julia L. Wilson, George D.
Wilbanks, Frances Burke and Frances, R.
Balkwill (2006), Expression and regulation of

10.

tumor necrosis factor a in normal and malignant
ovarian  epithelium,  Molecular  cancer
therapeutics, v.5 (2), p. 382-390.

Ellen C. Keeley, Borna Mehrad, Robert M.
Strieter (2010) Chapter 3 - CXC Chemokines in
Cancer Angiogenesis and Metastases, Advances
in Cancer Research, v.106, p. 91-111.

Chenyue Zhang, Haiyong Wang, Zhouyu Ning,
Litao Xu, Liping Zhuang, Peng Wang and
Zhigiang Meng (2017) Serum liver enzymes
serve as prognostic factors in patients with
intrahepatic cholangiocarcinoma, Onco Targets
Ther. , v 10, p.1441-1449.

Philadelphia, USA

268

THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630

.| 1SI (Dubai, UAE) = 0.829 | PMHIJ (Russia) = 0.156 | PIF (India) =1.940

Impact Factor: | ¢ (australia) = 0564 | ESJI (KZ) ~ =4102 | 1BI (India) = 4.260
L JIF =1.500 | SJIF (Morocco) = 5.667 |

SOI: 1.1/TAS DOI: 10.15863/TAS Normahmad Ravshanov

International Scientific Journal Doctor of Technical Sciences, prof.,

) . . Head of Laboratory,

Theoretical & Applled Science Tashkent University of Information Technologies,

Tashkent, Uzbekistan

p-1SSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online) ravshanzade-09@mail.ru

Year: 2018 Issue: 09  Volume: 65 Utkir Saidov

. Tcn Senior Lecturer, Samarkand Branch of

Published: 29002018 hitp:// T-Science.org Tashkent University of Information Technologies,

Samarkand, Uzbekistan
SECTION 2. Applied mathematics.

Mathematical modeling. Tursun Shafiyev

Assistant,
Bukhara State University,
Bukhara, Uzbekistan

DECISION OF THE DIRECT AND REVERSE PROBLEM OF THE
TECHNOLOGICAL PROCESS OF SUSPENSION FILTERING

Abstract: The article deals with the solution of an actual problem related to the technological process of
filtration and dewatering of liquid solutions from finely divided particles. Above mentioned technological process is
realized during filtering and cleaning of chemical solutions, drinking water, pharmaceuticals, liquid fuel, public
products, etc. For analysis, research, determination of the main parameters of the technological process, as well as
modes of operation of filter units and support for management decision-making, a mathematical model has been
developed, where it is possible to take into account the different operating conditions of the filter unit and the
physicochemical properties of solutions.

The article notes that the study of the process of filtering a suspension, determining the main parameters of the
process under consideration and their ranges of change for the purpose of managing it at functioning objects
makes it difficult to collect data on the process, it takes a lot of time to perform a series of experiments in the
laboratory that take a lot of labor and time and It is difficult to find the relationship between the parameters of the
filter and the technological process for a limited experimental sample.

Taking into account the above, it can be said that the current task is to determine the main parameters and
their ranges of change, leading to a decrease in the loss of valuable raw materials, increasing the productivity of
the filters used, improving the quality of the output product, etc. when implementing the TPFS.

Based on the analysis of the numerical experiments carried out, conclusions are formulated that serve as the
basis for making appropriate managerial decisions.

Key words: mathematical model, numerical experiment, technological process, filtration, gel-particles, porous
medium.

Language: Russian
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PEIIEHUE TPSAMOM W OBPATHOM 3AJAYM TEXHOJIOT'MYECKOI'O ITPOIIECCA
OUJIBTPOBAHUA CYCIIEH3UN

Annomayun: B cmamve paccmampusaemcs peuwienue akmyanibHol 3a0ayy, CEA3AHHOU C MEXHOI0UYECKUM
npoyeccom QuUILMPOBAHUs U 00e3600CUBAHUSL JCUOKUX DPACMBOPO8 OM MENKOOUCHEPCHbIX yacmuy. Boelue
VKA3AHHBLL MEXHON02UHEeCKU NPOYeCcC peanu3yemcs 6 xo0e Guibmposanus U OUUCKU XUMUYECKUX PACMBEOpPO8,
nUMbeBoLl 600bl, PAPMAYEEMULECKUX NPENAPAMO8, HCUOKO20 MONIUEA, NPOOYKIMOE 00UeCMEEHH020 HAZHAYEHUs U
m.o0. [na ananuza, uccne0o8anus, onpeoeneHus OCHOBHbIX NAPAMEmPO8 MeXHOI02UYeCK020 Npoyeccd, a MaKice
DpedicumMos pabomuvl PuUIbMPOBATLHBIX a2pecamos U NOOOEPIHCKU NPUHAMUS YAPAGIEHYECKUX peuleHuti Ovlia
paspadbomana  Mamemamuyeckas Mooenb, 20e MOJCHO  YYUMbl8amb DA3IUYHbIX — PeNCUMO8  pabomul
Purbmposanbho2o azpezama u QuUIUKO-XUMUHLECKUX CBOUCHE PACMBOPOS.

B cmamve ommeuaemcs, umo ucciedosanue npoyecc uibmpo8aHus CYCHeH3uu, onpeoesieHue OCHOBHbIX
napamempos paccmMampusaemozo npoyecca U ux Oudna3oHO8 U3MEHEHUsi C UYelbld  VAPAGIeHUs UM Hd

THOMSON REUTERS

Indexed in Thomson Reuters

Philadelphia, USA 269 S


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:ravshanzade-09@mail.ru
http://s-o-i.org/1.1/TAS-09-65-45
https://dx.doi.org/10.15863/TAS.2018.09.65.45

| ISRA (India)

.| ISI (Dubai, UAE)
Impact Factor: | GIF (Australia)

L JIE

= 1.344 | SIS (USA)

0.564 | ESJI (KZ)
1.500 | SJIF (Morocco) = 5.667

| =0.912 | ICV (Poland)  =6.630
0.829 | PUHII (Russia) = 0.156 | PIF (India) =1.940
=4.102 | IBI (India) = 4.260

@DyHKYuOHUpYIOWUX 00BbEeKmMax 3ampyoHUmMenbHO cOOp OAHHLIX O Npoyecce 3aHUMAEm MHO20 B8pPeMeHU, HAOO
npogecmu cepuio IKCNepUMeHmo8 8 1abOpaAmoOPHbIX YCA08UAX KOMOpble OMHUMAIOM MHO20 paboyue Cunbl u
8PeMeHU U MPYOHO HAUMU 83AUMOCEA3b MeXHCOy NAPaAMempamu Quibmpa u MexXHOI02UHecKo20 npoyecca ho

02DAHUYEHHOU IKCNEePUMEHMANbHOU 68bl00pKe.
Yyumwisas

8blUle U3JI0HCEHHO20 MOMNCHO CKA3amsv, 4Ymo 6 pa60me peuwtaemcs aKkmydajlbHasA 3a0aua

onpec)efzeuue OCHOBHbIX napamempoe u ux OUana3oHoO8 U3MEHeHUs npueoc)ﬂwuﬁ K YMEHbUWEeHUIO nomepe YeHHo2co

Cblpbsl, noevlulerue np0u360()umeﬂbHocmu UCNOIb3yemnblx ¢uﬂbmp0@,

8b1X00H020 npodykma u m.o. npu peanusayuu THPC.

yiaydyuienue kKadecmea nojiy4aemoco

Ha ocnose ananuza npoee()eHHblx YUCNIEHHBIX JKCNEepUMenmos cqbopMszupoeaHbl 6bl6‘00b1, cuayarcawjue
OCHOBAHUEM ONis HNPUHAMUSL COOMBEMCMEYIOWUX YNPABTEHUYECKUX pemelmﬁ.

Knrouesvie cnoea. mamemamuueckas Mooeb,

@unsmposanue, 2eib-uacmuybl, NOPUCMAs cpeoq.

Beenenue

MHOTOUNCIICHHBIE ~ OTpPAaciIW  IPOW3BOJCTBA
3aHSTHl  BBIJEJIEHUEM OTIEIBbHBIX COCTABJISIOLIMX
MHOTO(a3HBIX W MHOTOKOMIIOHEHTHBIX cmeceil. B
3aBUCHMOCTH OT (HM3WYECKMX W MEXaHMYECKUX
CBOWCTB COCTaBIAIOMIMX, a TaKXKe OT MacmTada
00pabaTeIBaEMOTO MaTepuaa pa3paboTaHsbl
pasiuuHble CrocoObl U YCTPOHCTBa (QHIBTPOBAHUS U
pa3zieNieHus OTAENBHBIX COCTaBISIONIMX —CMEceH.
Heo0xoanMocThi0 yBEIMUEHHST IPOU3BOIUTEIBHOCTH
(bMIIBTPOBANBHOTO — arperara M yaydIICHUS KadecTBa
LIEJICBOTO MIPOJIYKTa 00yCIIOBIICHBI
YCOBEPIIEHCTBOBAHUE I3THX YCTPOHWCTB W moadop
PSKUMHBIX IIOKa3aTenell Uil KaXJOro OTAEIBHOTO
B3SITOTO TpoIecca.

OwirbTpoBaHne - APQPEKTUBHBIL  METOH
pa3zieNieHusl KMIOKMX HEOJHOPOIHBIX CHCTEM U
pacTBOPOB, HIMPOKO NPHMEHSEMBIN B 1a00PATOPHBIX
U TPOMBIUIJICHHBIX YCIOBUSX (B XMMHYECKOH,
MUIIEeBOH, HedTenmepepabaThIBaIOIIEH, TOPHOPYIHOM
U IpyrUX 00JacTsIX MPOMBIIIIIEHHOCTH).

B TexHonoruum mpu GUIBTPOBAHUM IKHUIKHX
pacTBOPOB M CYCIIEH3WH HCIOJIB3YIOTCSI pa3iNdHbIC
1o (U3MKO-MEXaHWYECKUM CBOMCTBaM (QUIBTPHI U
(hHUITBTpOBaNBHEIE TIEperopoaku. PaboTocrmocoOHOCTD
¢unpTpytomero  obopyaoBaHHS ~ BO  MHOTOM
onpenensieTcs: (QUIBTPYIOLIMMHU IEPETOPOAKAMH, C
MIOMOIIBI0O KOTOPBIX OCYIIECTBISIETCS  OT/EJICHHUE
YacTHILl TBEPAOH a3kl OT KHUIKOCTH WM Ta3a, relib-
YacTHIL, MOHOB OT pacTBOPOB H  APYTHX.
OunbTpyrone  Meperopojxkd, Kak  IpaBuilo,
BBINOJIHSIIOTCSI M3 MOPHUCTBIX MAaTEpPHAJIOB B BHIC
IUIOCKMX WM IWINHAPUYECKUX ITOBEPXHOCTEH,
Ha3bIBaEMbIX GUIBTPYIOIIUMH 3JIEMEHTaMU.
OunbTpyroLye IeMEHThl 00BIYHO M3TOTaBINUBAIOTCS
U3 TKaHHU, KEPAMHUKH, METATIOKEPAMHKH, PA3IHIHOTO
BUAA CETOK, Habopa IUIACTHH, W3 BOJIOKHHUCTBIX
MaTepHAJIOB U APYIHX, 00pa3yroiux (GpuibTpyronme
MPOXOAHBIC CEUCHUS 3aJaHHOHN BeNMMIUHBL. OOIIIM BO
BCEX MEPEYUCICHHBIX (QUIBTPYIOUIMX 3JEMEHTaxX
SIBIISIETCS] HEM3MEHHOCTD (PUIBTPYIOLINX 3a30POB.

Kak crnexyer, wu3 IpoBelNeHHBIX J1a0OPATOPHBIX
OKCIIEPUMEHTOB M  aHAJM30B  TEXHOJIOTHYECKOTO
mporiecca  ¢mibtpoBanus  cmecer  (TIIDC) B
HayaJlbHOM JTale paccMaTpUBaeMoOro  Iporecca
COIIPOBOXKJAETCS HEKOTOPHIM HEPHOJOM BPEMEHH, B

YUCTeHHbLU IKCnepumenm, MEXHON02UHEeCKUL npoyecc,

TEUYeHHE KOTOPOTO MPOUCXOJUT OOpa3oBaHME CIOS
ocagka HaJ MOBEPXHOCTH (QMIBTPYIOIINMHU KaHAJIAMH
arperata. B atot nepuon TIIDC Henzbe:keH MpOCKOK
TBEPABIX YACTHUI], CONEpXAIUXCI B (QUIBTpyeMOi
pactBope. [locne QopmupoBanuss Halx KaHaJIaMHu
YCTOMYMBBIX QHIBTPYIONINX CIOCB HACTYIIAET TIEPHOT
HETMOCPECTBCHHOTO (IIIBTPOBAHUSA C TIOJY4CHHEM
grcToro (uibTpata Ha BBIXOIE (DHUIBTPYIOLIETO
arperata. UmcroTra BBEIXOJHOTO pacTBOpa B 3TOT
Mepro 1 OYAeT 3aBUCETh BO MEPBBIX OT YCTOWYMBOCTU
(QUIPTPYIOIIMX ~ CBOJOB IO  OTHOIICHHIO K
BO3JICHCTBUIO JTaBIICHUS (PUIBTPYEMOU CYCIICH3UH, BO
BTOPBIX OT YCTOWYMBOCTH (PMIBTPYIOIIUX CBOAOB IO
OTHOUIEHUIO K BO3MOXKHBIM BHOpAIIsIM
(unmpTpYIOIIEH MEPEropoIKy.

OT BeNMUYHHBI TIOP (PUIBTPYIOMIEH MEPEropoaKH
3aBUCSAT BCE CTaAuU (UIBTPOBAHMS: BO-NIEPBBIX,
BpeMsi 00pa3oBaHHS CBOJOB, a, CIIEAOBATENBHO, M
BEJIMYMHA T[E€PBOHAYAILHOTO IPOCKOKA TBEPIBIX
YaCcTHUIL CYCIICH3UH, BO-BTOPBIX, IMPOYHOCTH
00pa30BaHHBIX CBOJOB; U, HAKOHEIN, KadeCTBO
MOCIIEAYIOLIETO YCTaHOBMBILIETOCH nporecca
¢unpTpoBanusa. Ha  srame  ycTaHOBHBIIETOCS
npouecca (UILTPOBaHUSI KadecTBO (uibTpara (ero
YUCTOTa)  3aBUCHUT  OT  TOPHUCTOCTH  CJIOA,
c(OPMUPOBAHHOTO W3  33JCPKAaHHBIX  YACTHII.
YacTuisl, He 3aiep>KaHHBIE CIIOEM 0CaKa, CyMEBIIHE
MPOHUKHYTh CKBO3b (IIBTPYIOIIUE CBOIBI HMEIOT
BO3MOKHOCTh MPHJINITHYTh K BHYTPEHHHUM
MOBEPXHOCTSAM (IIIBTPYIOIUX KAaHAIOB 3a CUET CHII
aare3u M YMEHBIIUTb TMPOXOJHOE  CEeueHHe
(uIPTpyIOmeH — MeperopoAkd.  IJTOT  IIpoIecc
MporpeccupyeT ¢ TEYeHHEeM BpEMEHU B ciydae
HCTIOJIb30BaHUsl MOPUCTON meperoponku. Mcxons us
BEIIIIE CKA3aHHOTO CIIEIYeT, YTO NpH (PUIBTPOBaHUE
CyCHECH3HUH Ha TEXHOJIOTHIECKHUI mporecc
CONICHCTBYeT MHOTO TIapaMETPOB C pa3IMYHBIMHU
BecaMu. OTKIIOHEHHE OTUX MapaMeTpoB OT HOPMBI
MPUBOAUT K KAYECTBEHHOMY W KOJIMYECTBEHHOMY
M3MEHEHUSIM PacCMaTpPUBAEMOI0 TEXHOJIOTHMYECKOTO
mporecca B IEJIOM. ITosTomy ompeneneHue
OCHOBHBIX [apaMeTPOB U UX JUANA30HOB U3MEHEHHs
- OUH u3 OCHOBHBIX BOIIPOCOB B TCOpUU
WCCIIEIOBAHUSl M YOPABICHHUS TEXHOJOTHMYECKOTO
mpolecca.
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Hamo oTmeruTh, 4TO HCCIEIOBAHUE IPOIECC
(UIBbTpOBaHKS CYCIIEH3UH, ONpE/eNICHHE OCHOBHBIX
[apaMeTpoB pPacCMaTpPUBAaEMOrO IIpomecca H HX
JINana3oHOB U3MEHEHUsI C LIeJbI0 YIPABICHUS UM Ha
(hYHKIMOHHUPYIOUTNX 00bEKTaX 3aTPYyAHUTEIBHO:

BO-TIEPBBIX, COOP JAaHHBIX O IPOLECCE 3aHUMAET
MHOTO BPEMEHU;

BO-BTOPBIX, HaJo IIPOBECTH CEepHI0
9KCIIEPUMEHTOB B JJA0OPATOPHBIX YCIOBUSIX KOTOPBIE
OTHHUMAIOT MHOTO pabo4He CUIIbI M BPEMEHH;

B-TPETbUX, TPYJHO HAWTH B3aHUMOCBSI3b MEXITY

napamMerpamMu  (QUIBTPa WU TEXHOJOTHYECKOTO
npoiecca MO OrPAaHUYEHHOM HSKCIEPUMEHTAIBHOMN
BBIOODKE.

YuunTeiBast BBILIC H3JI0)KEHHOTO MOYKHO

CKa3aTh, 4TO B paboTa pellaeTcs akTyajlbHas 3a1ada,
BEIOOp TEXHOJIOTHH M YCTPOWCTBA W WX PEKHMEI
paboThl, a TaKKke OTIpE/ICIEHHE OCHOBHBIX

nmapamMmeTpoB n nux Juarra3oHoB HU3MCHCHUA
HpI/IBOZ[HHH/Iﬁ K YMCHBUHICHUIO TIIOTEPE ULIEHHOTO
ChIPbA, TIOBBILICHUC IMPOU3BOAUTCIIBHOCTH

UCIIOJIb3yeMbIX (MIBTPOB,  YJIydIIEHHE KadecTBa
MOJy4aeMOT0 BBIXOJTHOTO TPOAYKTa W T.JI. TpH
peam3arm TTIOC.

[MosTomy JUIL  JTOCTHKEHUS] MaKCUMaJbHO
JIyqOIero  pe3yiabTaTa [0  OYHUCTKE KOHEYHOTo
OpoAyKTa OT HexenarenbHbIX mnpumecein  TIIDC
JOJIKCH OBITh OpraHu30BaH KakK TEXHOJIOTHYCCKUH
LUKJT c ONTUMAIBHBIMH rapameTpamHy,
BKJIFOUAIOLIMMHU XapaKTEPUCTUKU CaMHX CErapaTopoB
1 QIIBTPOB U PEKUMEI HX paboT.

B pabore [1] mpemioxkeHa ypaBHEHHE IS
OMmUCaHuA TIpouecca pasaAcjICHUuA IMMPOMBINIICHHBIX
CYCTIEH3UI B HayalbHBIA MEPHOJ] BPEMEHH C IEIBIO
UCCJIEJOBaHHE U YCTAHOBJICHHUE DKCIIEPUMEHTAJIBHBIX
3aKOHOMEPHOCTEH IPOLIECCOB Pa3JEICHUS CYCTICH3MI
1 00e3BOKMBAHUS NOJIYy4aeMbIX OCAJIKOB, a TaKKe
BBISIBJICHUE OCHOBHBIX (DAaKTOPOB, BIHSIOIINX Ha
MIPOM3BOANTENBHOCTE M O(PPEKTUBHOCTE  PabOTHI
MPOMBIIUICHHBIX ~ (PUIBTPOB ¥ (PUIBTPOBAIBHBIX
ycraHoBOK. [lomydeHsl sMmmpuveckas 3aBHCHMOCTh
koa(¢unuenta Kozenu-Kapmana o1  cpensero
quamerpa dacTtur TBEpHON (das3bl  pasmensieMbIx
KOHIIEHTPAaTOB ¥ JMIIUPUYECKOE YpaBHEHHE IS
KHHETUKH OO0E3BOKMBAHUSI OCAJKOB Pa3ACISIEMBIX
CYCIIEH3UH, a TaKKe 3aBUCHMOCTH ISl OTIpeleeHHs
BEIMYMHBI PAacXoJa BO3AyXa Ha BaKyyM-(QUIbTpax
IIPU TIPOBEJEHUH IIpoliecca 00e3BOKUBAHUS OCAIKOB
Ha (QUIBTPOBAIBHBIX MEPETOPOAKAX C  y4ETOM
CBOICTB 00pabaTbIiBacMOil cycrieH3nu U e€ TBEPHOM
(as3bl. B muccepranmonnoit patore llupsiea E. B.
HccnenoBano BIMSHHUE YAEIBHOTO CONPOTHBICHHS
CJIOS 0CaJIKa Ha TEYCHHUE MPOLECCOB (PUIBTPOBAHUS U
00€3BOKMBAaHMSI  OCAJKOB, pa3paboTarb METOMIbBI
OTIpe/IeTICHNs] PACXOJIOB BO3/yXa, HEOOXOIUMBIX IS
obecrieueHus: TpedyemMoil crerneHn 00e3BOKUBAHUS, a
TaKKe U1 BBIOOpa KOMIUIEKTYIONIETO0 000pyIOBaHNs,
a TaKkKe Mpolecc MPOCYIIKK OCaJKOB Ha (MIbTPax,
pa3paboTaTh ~ METOAMKHM  pacuéra  IapaMeTpoB

nporecca 00e3BOKMBAHUS U OIPEACICHUS] Hanboee
PalMOHANBHBIX DPEKHUMOB U YCIOBUU IPOBEICHUS
MPOCYIIKH Ha QHIBTPE.

B paGote [2] pa3BuTa TEOPETUYECCKUAE OCHOBBI
METOJIOB pacyera THUAPOMEXaHHUYECKHX IPOLIECCOB
npu  QUIBTPOBAHMM M LEHTPUPYTUPOBAHUH
CYCHEH3Ul C HBIOTOHOBCKOM W HEHBIOTOHOBCKOU
peostorrelt Ui MIMPOKOTO Kilacca paslefUTENbHOTO
obopynoBanusi. Jlnsg  gocTIKEHWS  3TOH  LenH
pemraercs npoOyemMa, CBA3aHHAs C PACUETOM TEUCHUS
TeTEPOTeHHBIX CPEJl C TBEPIOH (a3oi.

Pa3zpaboTaHsl MaTeMaTW4ecKHE MOJCIH U
NPOBEJCHBl  YHCIEHHBIE  pacyeThl  Ipolecca
(bumpTpOBaHUs TETEPOreHHBIX Cpea ¢ 00pa3oBaHUEM
n 0e3 oOpa3oBaHMs OcCajKa TPH €€ TOHKOCIOHHOM
TCUCHUU 10 IMPOHUIIAEMBbIM TMOBEPXHOCTAM
MPOM3BOJIBHON  (OPMBI  C  y4€TOM HAdaIbHOTO
yyacTka, a TakKe Ui Iporecca (QuibTpanus
CYCNIEH3UH 10  BpAINAIOMUMCA  IIPOHHUIAEMbBIM
MIOBEPXHOCTSIM ITPOU3BOJILHOHN (hOpPMEL.

HccnenoBaHbl  OCHOBHBIE — 3aKOHOMEPHOCTEH
JIBIDKCHHSI JIICIEPCHBIX BKIIOYEHUIH NpU TEUEHUH
TeTepOreHHONW Cpensl ¢ pacciaoeHueM (a3  mof
JICNCTBHEM MAacCOBBIX CHJ, a TaKkKe C Y4EeTOM
HEITMHEHHOCTH €€ PEOJIOTHYECKOTO0 CcocTosHus. B
MHOTOKPUTEPHAIBbHON IIOCTAHOBKE pelIeHa 3ajada
ONITUMHM3AIMN paboTHl 6apabaHHOTO BaKyyM-(QHIbTpa
€O cxofIIel paboueit TEHTON.

B craree [3] maHo MaremaTHYecKOoe OIMCaHUE

MIPOIIECCOB (dunpTpOBaHMS CYCIICH3UIA,
oOpa3oBaBIIMXCSI B @poLecce  MEXaHHYECKOH
00paboTKM IUIACTUH  apCeHuAa Taulns, 4Yepes

METAJUNTNYECKHE TIUIOCKUE TOPHUCTBIE TEPErOPOIKH.
[IpuBeneHb! GOPMYITBI IO MATEMAaTHIECCKOMY pacdeTy
MPOIECCOB (DUIBTpAIMU CYCIICH3UI Yepe3 MOPUCTHIC
MeTaJuimdeckue Teperoponkd. Jma  paspabotkm
METO/ZI0B pacyéra MPOU3BOJCTBEHHBIX YCTAaHOBOK
MPOBENEH aHAJIN3 3aBUCUMOCTEH, NPUBEIEHHBIX B
JUTEepaType U TONYYCHHBIX B pe3yjibTare
MaTeMaTH4YeCKol 00paboOTKH SKCIIEPUMEHTATBLHBIX
JTaHHBIX.

B muccepranmonnoii padore [psiuenko E. H. [4]
pemieHsl  3aJadd CBSI3aHHBIE C HECTAIlHOHAPHBIM
mporeccoM  (pUABTPOBAHUS ~ CYCIICH3UU  4epe3
MOPHUCTBIX Cpexl. Pa3paborana craruueckas wu
MUHAMAYECKas MOJENIb (HOPMHUPOBAHHUS MOPHCTHIX
cpen. IlomydeHbl  HaydHble  PE3ylbTaThl IO
MOBEJICHUIO YaCTUI] W CTPYKTYpP Ha MHKDPOYPOBHE,
KOTOpble OBITM  HENOCTYNHBI paHee B  BHUAY
HEIOCTATOYHON BBIYUCIMTEILHON MOIIHOCTH OBM u
NP HUCTHOJb30BaHUU  KIACCHYECKUX  TOJXOJ0B
MEXaHWKH CIUIOIIHBIX cpeld. Ha ocHoBe Mertona
JUCKPETHBIX 3JIEMEHTOB pa3paboTaHa 4YHCJICHHAS
MOJeNb  (UIBTPOBAHMS CYCIIEH3MH Ha HACHITHBIX
¢unpTpax. TloxydeHBl pe3ylbTaThl MOJCIUPOBAHHUS
(UIBTPOBAHUS CYCIICH3UH, IIOKa3bIBAIOIIUC IIyTH
YBENIUYCHUST POW3BOMUTCIBHOCTH  (QHUIBTPOB U
OIITUMHU3AIINN UX pa6OT])I.
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ISRA (India) = 1.344

Impact Factor:

| GIF (Australia) = 0.564

L JIF

ISI (Dubai, UAE) = 0.829 |

= 1.500 |

| SIS (USA) =0.912 | ICV (Poland)  =6.630
| PHHII (Russia) = 0.156 | PIF (India) =1.940
| ESJI (K2) =4.102 =4.260

| 1BI (India)
SJIF (Morocco) = 5.667 |

B [5] cratee paspaboTaHa mareMaTHUecKas
MOJeNnb Ipouecca (GUIBTpaMM B IPOHU3BOJCTBE
[IMHKAa, OCHOBaHHAs Ha YPAaBHEHHIX MaTEPUaJIbHOTO
OajaHca IO pacxojaM TEXHOJIOTHMYECKHX Cpel U
KOHIICHTPALIMSIM OT/ICNIbHBIX KOMIOHEHTOB. Mojeib
MIO3BOJISIET  ONPEAENATh PacXojbl M KOJMYECTBA
MOJIy4aeMbIX TPOJIYKTOB IIpOIECCa, OICHUBATH €ro
TeKyllee COCTOSHHE U MPOrHO3MPOBATh OyIoyIIUe
COCTOSIHUSL

B pabote [6] paccmarpmBaeTcs TYIIHKOBEIHA
peKUM (GUIbTPALMK CYCIICH3MHM B KaHane. Takas
CHTyalUsl XapaKTepHa, Harpumep, Ui TPYOYaThIX M

MI0JIOBOJIO-KOHHBIX ~ MEMOpaHHBIX ~ 3JIEMEHTOB U
anmapatoB ¢ TaHTeHIHaIpHON"  (uiabpTpanueil.
Pazpaboran YUCJIEHHBIH MOJIENb nporuecca
HECTallMOHApHOU ¢bubTpanun CYCIICH3MU1],

MO3BOJISAIONICH ONTUMHU3UPOBATh PEXKUMBI  PabOTHI
(UIBTPAIIMOHHBIX YCTAHOBOK M CHH3HTH 3aTPaThl Ha
HaYYHO-HCCIIEA0BATEIBLCKIE u OTIBITHO-
KOHCTPYKTOPCKHUE paboThI pu CO3/IaHUH
IMPOMBINIJICHHBIX YCTAHOBOK. Il.]'[f[ TCUYCHHUA CYCIICH3UUN
B KaHalle MPHHATA MOJEIb BbITeCHeHus. Ha
BHYTPCHHEH TMOBEPXHOCTH KaHajla pacloJOKeHa
dunpTpyromas  meperopojka, uepe3  KOTOPYIO
OPOXOAUT (UIBTPAT 3a CYET TPAHCMEMOPAHHOTO
nanenusi.  Ilotok  ¢uiubTpara  3aBUCUT  OT
THIPABIMYCCKHX  COMPOTHBICHHH  (QUIBTpyrOIEeH
MEPEropOJIKH M CIIOSI 0CajIKa Ha €€ TIOBEPXHOCTH

B pabore P.J.Monteiro, Ch.H.Rycroft u
G.I.Barenblatt [7] pa3paboraHa MaremaTHyecKas
MOJIesb (UIBTPALS JKUIKOCTH B HAHO-TIOPUCTBIX

nopogax. Ilpu BbIBOAE MOJAEIM  IIpouecca
mpeamnojaraeTcs, 49to  (WIBTPAUMOHHBIA  CITOH
COCTOMT M3 [JBYX KOMIIOHEHTOB: TpPEIIMHOBATO-

nopucras cpela ¥ cCHeuu(puYecKue OpraHUvYecKue
BKIIFOYCHUS, COCTOSIIHE W3 KEpOTeHa, B OCHOBY
KOoTOpas MOJIO)KEHa THUIoTe3a O TOM, 4TO
MPOHHUIIAEMOCTh BKIIFOYCHUH CYIIECTBEHHO 3aBUCHT
OT IpaJueHTa AaBJICHHSL.

B pabore F.Boyer m np. [8] ommceBaroT
HEKOTOpbIC aCIEeKTHl MOJCIHUPOBaHUSA TUPPY3HOTO
MOTOKA HEC)KUMAaeMbIX Cpell, COCTOSILUX U3 Tpex
HECMEIINBAIOIINXCSA KOMIIOHEHTOB, 0e3 (ha30BBIX
NpeBpalleHnii, IAe TPH MpOoLecce MOJAEIUPOBaHUC
Tpex(a3HBIX TOTOKOB JIOMOJHEHO MyTeM BKIIOYCHUS
ypaBHenuii Kana-Xunnapga u Haswse-Crokca. Ilpu

MepeMeHHBIM. BHIMaHUe aBTOpOB oOparmiaeTcs Ha To,
yTO OOJIBIIAs YacTh OCHOBHBIX CBOWMCTB HCXOIHOI
MOJIENH, TaKUX KaK COXpaHeHHe o0beMa M OIlCHKa
SHEPrHH, JIOJDKHBI OBITh COXPAaHEHbI Ha JHMCKPETHOM
ypoBHe. Jlns MONydeHUs pelieHHs B Ciiydae O4YeHb
TOHKHUX JBYDKYLIUXCS BHYTPEHHHUX CJ0EB
UCTOJb3yeTcs AaJalTUBHBIA METOA YTOYHEHUS C
OTPaHWYCHUEM OOIIEro KOJNUYECTBa Yy3JOB B CETKE
JIUCKPETHOU MOJIENH.

A.Raeini, M.Blunt u B.Bijeljic [9] npencraBuimm
CTaOMJIBHYIO YHCIICHHYIO CXEMY JJISI MOJEIUPOBAHUS
MHOTO(a3HOTO TOTOKAa B TMOPHUCTHIX CpeAax, Korna
XapaKTepHBIA pa3Mep OO0JaCTH TEUCHHS COCTABILICT
OT MHKpOHA [0 MWJUIMMETPOB. UMCIEHHBIH METOJ
pa3pabotan a3 (eKTHBHOTO MOAEITHPOBAHUS
MHOTO(a3HBIX IIOTOKOB B IOPHCTBIX CpeAax co
CIIOKHBIM XapaKTepoM IBIDKEHHS TPAHUIBI pa3ziera
(a3 W HeperymsIpHBIX TBEPJABIX TPaHUL. YpaBHEHHS
Hasre-Crokca JFICKPETH3HPOBAHEI c
UCIIOJIb30BAaHUEM I10/IX0/1a KOHEYHOTo o0beMa, B TO
BpeMsI KaKk METOoA 00beMa >KUAKOCTH HCIOJb3YyeTCs
UL HaXOXICHWSI PpacIONIOKEHUH wHTep(deiicoB.
Kanunmnspasie CHJIBI BBIUUCIIAIOTCS c
HCTIOJIH30BaHNUEM MOJIeNH TOJTYIPOHHUIIAEMON
MTOBEPXHOCTHOH CHJIBI, B KOTOPOH 001acTh nepexoja
JUTS KAWL PHOTO JTABJICHHS 3¢ (heKTHBHO
OTpaHMUYEHA OJJHUM Y3JIOM CETKH.

M.A.Tpane3HukoBa, H.I"'Yypbanosa u
A.A.JTona [10] pa3BuBalOT MaTEeMaTHIECKYIO MOJICITh
TeyeHHs] CIabOoCKUMAeMON KHUAKOCTH B TOPUCTOU

cpene, MOCTPOCHHOU 1o aHaAJIOTUH C
KBa3WUra3oJIMHAMUYECKOW  CHCTEMON  ypaBHEHUH.
Mogens o006o0OmieHa mis  ciaydas — TpexdasHoit

JKUJIKOCTH ¥ JIOTIOJTHEHA YpaBHEHHWEM COXPaHCHUS
SHEPrHM, 4YTO TI03BOJISIET HCIIOJIL30BATh €€ IIpH
MOJICTMPOBAaHUM ~ NEPCHEKTHBHBIX  TEPMHYECKHX
METOJIOB HEPTEOOBIYH.

AHOHCHpYSL  BBHIIIE  HM3JIO)KEHHOTO  MOJKHO
CKa3aTh, 4YTO JUIi KOMIUIEKCHOTO HCCJICIOBAHHS
00BeKTa, OIpEeNeNeHUsT OCHOBHBIX IapaMeTpoB U
pexuMbl  paboThl  (HUIBTPOBAIBHEIX  arperaTtoB
HEeoOX0JuMo co3marth  JIETKO peanuzyemblit
HHCTPYMEHT. C oroifi TOUKHM 3peHHs Oolee
MOJXOSIIIUM ~ METOJOM  pEIICHUS] OCTaBJIEHHOM
3amaud SIBISIOTCS MAaTeMaTHYecKoe MOJIEIHPOBAHHE
(MM) u BbluncnuTeNBHBIN SKcnepuMeHT (BD) Ha

9TOM TIOBEPXHOCTHOE HATSDKEHHE TNPHHHUMAETCS BO OCHOBE aHaJIM3a KOTOPBIX MOJKHO  IPUHSATH
BHUMaHHE dYepe3 OOBEMHBIC KANMIUISIPHBIC CHIIEL. 1enecoodpasHoe perieHue.
Jluckperuzanust ~ ypaBHEHHUW  BBINIOJIHSIETCS  TIO IlocTanoBka 3agava. Maremaruueckas
BPEMCHHOM u TIPOCTPAHCTBEHHON MoJIeNnb Tporecca (QUIBTpoBaHUS B Oe3pazMepHOM
tdopme umeer Bup [11-13]:
P 10W W 1 W
W W _ g P LW W 1 W n
ot oX ox Reox® 1-6 ot Re (1—49)(1—5)
1w ’
%+_M+a_a+(l_mo)@:ﬂo_cffﬁ(%j , (2)
ot m ox ot ot H; ox\ ox
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ISRA (India) = 1.344 | SIS(USA)  =0912 | ICV (Poland)  =6.630
.| ISI (Dubai, UAE) = 0.829 | PUHII (Russia) = 0.156 | PIF (India) =1.940
Impact Factor: | ¢ (australia) = 0564 | ESJI (KZ) ~ =4102 | 1BI (India) = 4.260
L JIF =1.500 | SJIF (Morocco) =5.667 |
00 a
= ~h(0-79), 0=, ®)
—AmH,(1-m, )x
W=160=e " =p(x), 6§=0 106 t=0
He - xs
W_Holp W |\ g1 iae x=0 @
x Hk| ' (1-0)
mH, A(1-m
W _o 00 _mHA(l-m,) 0)(%5_.9), P8 x=1
OX OX W,
e omnpejielieHHe  3HAaueHWs ~ OTOro MapameTrpa B
76, k, oP 1a6OPaTOPHBIX YCIOBHAX YJEIEHO  MHOTO
A=Aa., 7, = T WHux L ox BHUMaHHUs. [Ipu BBHITIONHEHUH 3THX paboT  yJaleHo
0 o 0co60€ BHHMAaHHE 3aBHCHMOCTH €T0 OT pasMepoB
PHW, pHKW, o
R =52, R, =5—22 _upucyo Peiinomnnsca; qacTHL TpyHTa (PUIBTpa) OT BA3KOCTH >KUAKOCTH M
H ' HH, ee TeMmmeparypel u T.A. B pabore [1] mpuBeneHa
P METOJMKA OTPEJIENIEHHs] MPOHUIIAEMOCTH TIOPUCTOM
R :&:Const cpemsl npu (UIBTPALMU Ta3a M IKUAKOCTH. Bbina
X YCTAHOBJIEHO, YTO TPOHMIIAEMOCTh  ONPEIECHHAs
Eu= - ancio Difnepa [0 Ta3y, 3HAYMTENLHO BBIIIE IPOHUI[AEMOCTH TOii
AW, )K€ TOpOABI 10 JKMAKOCTH. Kpome TOro GbuIo

W - ckopocTs (uibTpoBaHus; O - oObeMHas
KOHLIEHTpaLUsl B3BECH B [IBIXKYIIEH cmecH; & -
KOHIICHTpALlMsl B3BECH OCEBIIEH MacChl B IOpax
¢upTpa; @ - KOHIEHTpPAIMS YacTHI, HAXOJIIIUXCS

BO B3BELIEHHOM COCTOSIHUM; p M u - IIJIOTHOCTh
U BA3KOCTB CYCIIeH3HH; P - 1maBiieHHE B KOJOHKE
arperata; H, Hy - cooTBeTcTBeHHO, BBICOTA

(UIBTPOBANBHON KOJIOHKM arperata W TOJILMHA
¢uneTpa; K K03(GHULINEHT MPOHUIIAEMOCTH

¢unbTpa 10 Havyana ero paboTel, A3

- 9¢pexTuBHas
0OMEHHUBAIOIINXCS x

KoapdunueHt mnpomomsHOW aupdy3mm; A
KMHETHYECKUH KodpdUUUEHT; ) - KodpPUUUEHT

KOHCTaHTa HWOHOB,

JICIIEPCH; ﬁ - 3¢peKTUBHAST KOHCTaHTAa CKOPOCTH

OOMEHHUBAIOIIUXCS  HOHOB; My, M- HavyajbHas
MOPUCTOCTD U TIOPHUCTOCTH (PHUIIBTpA.
Bxonneie mapameTpbl ko, A,y SIBJISIFOTCS

OTBITHBIMH TTAPAMETPaMH, KOTOPHIE OTIPEACIIIOTCS
u3 JabopaTopHbIX HaOromeHMi. OHAKO, YUUTHIBAS
TOT (akT, 9TO MaTeMaTHdecKas MOJENb SIBISIETCS
VIPOILICHHAs M BKJIIOYAeT B ce0e WieH, MOTyYeHHBIN
n3 00paboTKEe OSKCIEPHUMEHTAIBHBIX JIAHHBIX, TO
7a0opaToOpHBIC JAHHBIE OTHX MapaMETPOB  MOTYT
OBITh HE TPHUIOAHBI ISl PEIICHUS NPAMOW 3amauu

JaHHOTO nporecca. [TosTomy, napameTpsl
MaTeMaTH4ecKol  MOJeNn 1enecoo0pa3Ho
ONpeneNATh MAaTeMAaTH4YeCKH, T.e. M3 PEICHU
o0patHoit 3a1aun 4eM J1a00opaTOPHBIM.

OnBITHBIN mapameTp - — K03 GULIUEHT

NPOHHIAEMOCTH HMMEET HCKIIOYUTEIFHO  BAXKHOE
3HAYCHHE MPH pacuerax JAMHHAPHOTO TEUCHUSI
KHUAKOCTH 4Yepe3 MOpHUCTyIo cpexy. Ilostomy

YCTQHOBJIEHO, YTO MPOHHUIIAEMOCTH CPEAbl 3aBHCUT
OT cBOMCTBa XuAKocTU. II0 MHEHHIO 3TUX aBTOPOB
pa3iMuue B YMCICHHOM 3HAUYEHHMH IPOHHIAEMOCTH
nopoAbl Npu  (QUIbTpaluu JKHJIKOCTH M rasa
MIPOMCXOANUT B  CIEACTBHM  (H3UKO-XMMHYECKHX
MIPOLIECCOB B3aUMOAEHCTBUSI JKUIKOCTHU C MOPOJOIL.
[pu 1ab0paTOPHBIX HM3MEPEHUAX
ko3 punmenra MPOHUIIAEMOCTH, u3-3a
Ype3BbIUaiHON CIIO’KHOCTH MIPOBEACHUSA
9KCIIEPUMEHTA HEPEIKO AOIYCKAIOTCA OMMNOKU (3TH
MOTYT OBbITh, KaK OIIHOKHA 3KCIIEPUMEHTATOPa, TaK U
MOTPEUTHOCTH TPUOOPOB), KOTOpPBIE MPHUBOAAT K
HETOYHOMY 3HaueHMI0 mnapamerpa. CienoBaTeibHO,
MOJy4YCHHBIE YHCJICHHBIE 3HAUYCHUS NPAMOH 3ajadn
C TaKUM OLIMOOYHBIM MapaMeTPOM MOKET NPUBECTH
K HECOOTBETCTBHIO  pe3yJIbTaTOB MaTEeMaTH4YECKOMH

MO SN C OKCIICPUMCHTAJIBHOM  JaHHBIMU u
JaHHbBIMU TPOU3BOJCTBA. C oroit TOYKH 3pCHUSA
IIPOBEACHUE JOTIOJHUTCJIIBHBIX  PaCU€TOB C

UCIOJb30BAHUEM YK€ JAPYIHMX OMBITHBIX JBIHHBIX C
MaTeMaTHYEeCKON MOMENbBIO, T.€. pelIeHrne 0OpaTHOM
337124y IPeJICTABISIET 0COOBIH HHTEpEC.

Ecnu cymectByroT ombiTHhIe jAaHHble W (tj)
npu AP =const wnu AP(tj) npu W =const, Tto

perras oOpaTHY0  3amauqy,
YHCICHHBIC 3HAYCHHE apameTpoB

MOYHO OIpPEIEITUTh
k,, 4, 7.

HyXHO OTMETUTb, YTO NOJYYUTH OTH OIIBITHBIC
JaHHble IIpOLIe 4YeM OIpeleNeHHe IapaMeTpoB.
Hampumep, B camoM (uibTpoBaJIbHOH KOJIOHKE,
paboraromeir mpu W =const ycranosieH npubop,
KOTOpBI  (DUKCHpYeT, W3MEHEHHs JaBlieHHE Ha
cnenuainbHON OymakHOM muarpamme (DepraHckuii
3aBOJI HCKYCCTBEHHOTO XHMHYECKOTO BOJIOKHA). DTH
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| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
. | ISl (Dubai, UAE) = 0.829 | PUHII (Russia) = 0.156 | PIF (India) =1.940
Impact Factor: | ¢ (australia) = 0564 | ESJI (KZ) ~ =4102 | 1BI (India) = 4.260
L JIF =1.500 | SJIF (Morocco) =5.667 |
AdarpaMMbl  MOXXHO HCIIOJIB30BaTh HPHU PCHICHUHA O6paTHOI\/'I 3aa4yu
1 1 ks —k&Y 2
2 = (s) 1\ A% D2 1) \° ¢
K (A=0) k(=) (k) (1-0") K (-6))
(s-1) (s-1)
W99 90 (40— 2 2 00 (77 =)
a}/ kOS 1) ((l 5(8 l )) 8}/
s-1) 4 (s-1 (S—l)
@ —0 e—(Bx+t7( ) 7¢ >) BxA _ 1+t .(Bx+t7/(571)/1(s_1))_ Bx
ai 0 2 (S—l) (S—l) ﬂ/ (S—l) !
vV YV 4
-1
08" g (BX_ L) 1 11 e e, L
oA 2 AFY )0 e S0 )|
rae
le—mO
WO
MeTOHb] pemieHust 3ajJgada. Cucrema
Marematnyeckass MOJENbIO ISl 0OpaTHOM ypaBHeHHs (8) sBNISieTCS HEIMHEHHON OTHOCHUTENHHO
3aja4d  MOTyT ciyxuth ypasHenus (2)-(3). HEH3BECTHBIX k,, 4, y pemenme KOTOPO¥
Unterpupyst 510 ypapHenns B nepezenax or 0 1o CBA3aHHOH  C ONPENENEHHBIMM  TPYAHOCTSMH.

H, , momyunm:
,uH W, dx 00
P (tj )_ Po J. sy 0Wo A
o (1-6 ) OX
Toraa mapamMeTps! MOI'YT OBITH OIpEIENeHbl U3
MHHUMYyMa (QYHKIHOHA/Ia

R:j”P(r,ko,/l,y)—F;(z')r dz =min (6)

®)

x=H,

Oynkuuu 6 B (5) MOXKHO BBIYMCIUTH U3
peuieHne ypaBHeHHe OanaHca U KHHETUKH
I0.M.IllexTmMana, moay4eHHOe WM B paborte [14].

st 5Toro  pasiokuM  (GYHKIMIO IO(Z ﬂzyBXt)

BXOJAIIYIO B pPAd, OrPAaHUYUBAACHE ABYMSA WICHAMU W
BBITIOJIHAA OINIEPALINI0 MUHTCTPUPOBAHUS, [TOJTYYUM

S(xt)=0,4e"> e’ Bx_1+f LB ,
oy Ay l;/ Ay | ()

Tor;[a HapaMeTpBI MOXHO OHpeJI[CJ‘II/ITL Hn3
CHCTEMBI anreOpanueckux ypaBHEHHUH
R_,
ok,
oR
— =0,
oA 8)
R_,
oy

OmHako, MPUMEHsIsT MeTOJ| KBa3WiInHeapu3anuu [15]
K (5), (7) MOXHO CBecTH K JMHEHHO# cucteme. st
3TOTO MpeJIoJiarasi, 4YT0 BCE YCJIOBUS TEOPEMBI

muddepeHIrpoBaHNE IO 3HAKOM HWHTErPaIoOM
BBINOJIHEHBI, TOJICTaBIsAsE JTH 3HayeHuss B (5)
HOJIY4YHM:

P(t)=f+ fk +fA+fy
rue

fo=f(tLk?), A7, 7,
5(571) = 5(X,t,/1(571))' 7(5—1)'

Takum 00pa3oM, U3 CHCTEMBI
OTIpEICINTh UCKOMBIE TapaMeTphI.

OCHOBHBIC TEOPEMBI YCTOWYHBOCTH OOpATHBIC
3aJad BOEpPBBIE CPOPMYIHPOBAHBI W JIOKAa3aHBI B
pabdotax A.H. Tuxonosa [15].

Pemenne oOpaTHOW 3amadm B JTaHHOHM cirydae
3aKIIOYAaeTCsI B TOM, YTO 3Has NPUOJIIKCHHBIC
3HAYEHUS WM COBEPIICHHO HE 3HAs UX, OMPEICIIUTh
TaKOE YKCIIEHHOE 3Ha4eHHe, YTOOBl OHO aJeKBATHO
COOTBETCTBOBAJIO MaTEMATHYECKHE MOJENHN c
MPOM3BOJICTBEHHBIMH TIpolieccaMu. A 0e3 HanuIuu
YKa3aHHBIX «OIEHOK» TEPsIeT ONMPEICIICHHBIA CMBICIT
caMO pEeINICHHs 3aJla4d M PelIaeMbIX Ha ee OCHOBE.

(8) wmoxHO

Hockoneky P, = P(tj) MONy9eHBl W3 OIIBITA,

TO OUEBHIHO OHHM  COJIEp)KAT  HEKOTOpHIC
MOTPEeIHOCTH (3TO MOTYT OBIT BHOpaIUM amnmapara,
OIMOKM TIpM YTEHWH JAHHBIX W3 JAUarpamMMel,
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YyeJoBeYeCKHH (akTop TpH BBOAA MOIYYEHHBIX
JTAaHHBIX B BBIYMCIUTEIbHOIN MaIIUHBI U T.1.).

Ecnu onbitebie nannpie P, moacrasutes B (6), a

MHTETpall 3aMEHHTh CYMMOH, TO BOOOINE TOBOPS,
Hosnydntes crnocob s ompemeneHust K, A€ y.

Ho Takoii meron ompeneneHust mHapaMeTpoB, Kak
yKa3aHO B paboTax  MHOTHX aBTOpOB,  Oyzer
HEYCTOWYMBBIM, T.€. JUI OIpPEICICHUS MOMPaBOK
MOXET  IOJYYHUTHCS INIOXO  00yCIIOBJIEHHAs
JuHeNHas cuctema. s pemeHus 3agada B TakoW
MIOCTAaHOBKE MOXKHO MpUMEHss peryispusanuio A.H.
TuxonoBa [15] 1 MOXXHO pemIUTh 3aAady 10 KOHIA.

OpHako, JuIi MaccoBOW 00pPabOTKH OIBITHBIX
JaHHBbIX, C ]IOCTaTOlIHOﬁ JUI TIPAKTUKU TOYHOCTBIO,
MOXXHO IOJIYYUTh YCTOMYMBBIA METOJ  PELICHHS
0oOpaTHBIX 3aja4, €CIM TI0JIb30BAThCS CIEAyIoIei
METOINKOM.

OneITHBIE JAHHBIE Pj, 3aJaHHbIE TaOJIMYHO,

aNMPOKCUMUPYIOTCS HOJIMHOMOM YeObIIena.
OrueHkn Juctepcuii aIMpOKCUMHUPYIOLIHUX
MMOJIMHOMOB cTenmeHn N W N+1 o006o3HaumM depes
S, wm S,, coorBerctBeHHo. Ecim S, >S

n

TO

n+l 2
CTCNEH TMPEANOYTHTEIbHEE, TO IS  HPHHATHS
OKOHYATEIHHOTO pemeHus HE00X0 MO
ucrnosib3oBatk kKputepuit dumepa [16], T.e., ecaun

St ()

n+l

W, & W,- CTeneHHb
cBOOOMBI), TO  CTENEHb  AMIPOKCUMHPYIOLIETO
MOJMHOMA NPUHUMAETCSI paBHOi N+1, B mpoTHBHOM

ciydae - n . IloBropss 3ToT npouece g n=12.........

(v- ypoBeHb 3HAYMMOCTH;

HaXOJuUM CTEIHEHb aTNNpPOKCHUMUPYIOIIEro
MOJIMHOMA.
ANnpoKCUMUPYIOUTHHA MOJIMHOM

MIPEACTABIISACTCS B BUJIC:

P(1)=D a0 ()

rac

m

ZF’.%
Z(pk )

?, (t) - nonmHOM YeObimeBa K-oif cremenu; a, -

| SIS (USA) =0.912 | ICV (Poland)  =6.630
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I[locne mnonydyeHus alnIpoOKCUMHUPYIOLIETO
IIOJIMHOMA BBIUUCIISICTCS KOppeJ'ISILII/IOHHOe
COOTHOLIICHUE
n= ‘\/l_gk ,
rae
gk—i, r.=S,(m-1);
rO
-#-(57)
Koppensiuuonnoe COOTHOIIICHHE n
XapakTepPU3yeT TECHOTY anIpoOKCUMUPYIOLIETO

MOJMHOMA ¥ ONBITHBIX JaHHBIX. Ecnu 77 GIM3KO K
1, TO TecHoTa Xopomas. B wactHocTH, ecm 7 =1,

TO  ANNPOKCHUMUPYIOIET0 TOJMHOM JOJDKEH BO
BCEX TOYKaxX OMBITHBIX MaHHBIX. IloaToMy Bcerna
JIOJDKHO BBITIOJIHSTHCS YCIIOBHUE

O<n<1.

IMoacraBnsas B (6) BMECTO OINBITHBIX JaHHBIX

P, nommHomsl YeOblwiesa, M01y4nm

R:I[P(r)—

r)] dz =min

2
z - oP, o
R—;[Pﬁr;a goi} = min

3l1eCh, YUUTHIBas HENPEPBIBHYIO 3aBUCHMOCTH P ot

nIn

apameTpoB, IpeaBapUTEIbHO pa3NoXeHO
IIOCJIEIHEE BBIPAXKCHUE B psul Teﬁnopa
n+l ( )1
P, =Rt ) P(t., Ko 4,7);
oP _0P(t) oP _oP(t) op _oP(t).
ok, ok, o1 oA oy oy

t)= IZ::aI(pE (t

Takum 00pa3oM, mapameTpbl k,, L& y
HAXOJATCSI M3 CHCTEMBl alreOpanvdecKux ypaBHEHUH
(8), pemeHme KOTOpPOW TOIYYUTH HE TPEACTABISACT
Tpyna. MTepaliluoHHBIN Mpoliecc MpoAopKaeTcss 0

BBITIOJIHCHUS yCJIIOBUA

KOd(QQULHUEHT AaNNPOKCUMUPYIOIIETO  OJMHOMA, max|e,|<e, >0 9
KOTOpBIM  ompenensercs 10  W3BECTHBIM ‘
PEKYPPEHTHBIM COOTHOLLIEHUSIM. (S -HOMep utepauun).
OHCHKa ﬂﬂcnepcﬂﬁ anmnpoOKCUMUPYIOLIEr0o BeruncnurensHbIN mnmponecc MNpOBUAUTCA IO
IMOJIMHOMA BBIYUCIIAECTCA C IIOMOIIBIO COOTHOLICHUSA CIENYIOLIEH CXeMe:
mo e 3amaroTcs HayaJbHbIC 3HAYCHUS
>(R-P) KO, 29, 5O
= , vV BBIUUCIISCTCA 3HAYCHUE
-(n-1) S(tky A, 7);
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e 3areM, u3 (2.32) HaxomATcs 3HAYCHUS Ha puc. 1-4 mocTpoeHBl KpUBBIE TIO 3THM

kY, A0, 40

e [IIposepsiercs ycmosue (9). B ciyqae He
BBINOJIHEHHS], 38 HaYalbHOE 3HAYCHUS IapaMeTpOB
HIpUHUMAS yXKe  HalileHHbIE 3HAUYCHUS

KD, A0, 40,

1.0. [Ipn BemmonHernn ycoBus (9) Ha uTepanum, 3a
UCKOMBIE  TapaMeTphl  NPHHUMAIOTCS 3HAYECHHS

KM, A0 ),

ITo wm3moxxeHHOH cXeme OBLIM NPOW3BEICHBI
pacyeTsl IO CIEAYIOIMMH UCXOJHBIMU NaHHBIMU: W,
=0,0025 m/cex; m =0,4; m,=0,15; H, =0,5 m.; p =25
r/em.; H =1 m.; p =980 cmyas.

Haxogarcss u3 (8) ksz), 28 }/(2), u

AHanM3 pe3yJbTaTOB M BbIBOAbI. Ha ocHoBe
BBIIIE  M3JIO)KEHHOTO  alrOpUTMa  IPOBEICHBI
YHUCIIEHHBIE pacueThl Ha DBM, pe3ynpTaT KOTOPBIX
HpeJCTaBIEHbI Ha pUC 1-

WCXOHBIM U COOTBETCTBYIOIINE um
aNMpOKCUMUPYIOLINE TOJMHOMBI 110 YeObImeBy.
AHanu3 NOJy4eHHBIX pe3yNIbTaThl NPOBEICHHBIX
YHUCIICHHBIX pacueToB (puc. 1-4) u conmocraBieHne uUx
C OKCIEPUMEHTAIBHBIMM JIAaHHBIMH IIOKa3ald, 4YTO
BBIYKMCJICHUE HWCTUHHBIE 3HAYCHHE I1apaMeTpOB
TEXHOJIOTHYECKOTO IIPOIecca UIpaeT CYIIeCTBEHHBII
POJIb IPH  MOJEIMPOBaHUE 00BEKTa UCCIICAOBAHUS, a
TaKKe OMNpEIeJICHUS MX OCHOBHBIX IIOKa3aTeNe co
BpeMeHMM. Kak IMmokaszany NMpoBENeHHBIX YHCICHHBIX
pacuetoB Ha OBM ¢ pocTOM BBIYMCICHHS HCTHHHOTO
3HAYEHUsI  [apaMeTpoB mpolecca  CTENeHb
aZieKkBaTHOCTH  paspaboranHoro MM  o0OBekTa
noBeimaercs  (puc. 1-4). Dta MOXHO OCOOEHHO
3aMETHTh  IpPU  COMNOCTABICHUE  pE3yNIbTaTOB
MOJTy4CHHBIC c MOJICTHHBIMU n
9KCIIEpPUMEHTAIILHBIMH JaHHBIMU (puC. 4).

25

20

AN

15

10

N

Py

Pak

Puc. 1. Poct u3MeHeHNs JaBJIeHHsI BHYTPH (PUIBTPOBATBLHOM KOJIOHKHU arperara npu

k, =9,6 dapcu; 1-10° =0,241/cek; y =0,004
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W.7
v Vl
20 v.dV
P4
7
4
15 2
y
V.
10
'/l
7
. =
0 T T T T T T 1
2 3 4 5 6 7 8 9 10
Py P3ak

Puc. 2. Poct u3MeHenusi JaBjieHusI BHYTpH GUILTPOBAJIBHOI KOJIOHKH arperara

npu K, =9,82 Japcu; 1-10° =0,24 1/cek; y =0,004

25
=3
20
V|4
V4
15 “
v
P
10
5
0 T T T T T T 1
1 2 3 4 5 6 7 8
Py Pak

Puc. 3. Poct nu3MeHeHns JaBjieHHs1 BHYTPH (pUIbTPOBAIbHOI

kosonku arperata npu K, =8,7 /Japcu; A 107 =0,21 1/cek; y =0,47

Philadelphia, USA

277

THOMSON REUTERS

Indexed in Thomson Reuters



| ISRA (India) = 1.344

.| ISI (Dubai, UAE) = 0.829
Impact Factor: | \c australia) = 0.564 |

L JIF =1.500 |

| SIS (USA) =0.912 | ICV (Poland)  =6.630
PUHII (Russia) = 0.156 | PIF (India) =1.940

| ESJI (K2) =4.102 | IBI (India) = 4.260
SJIF (Morocco) = 5.667 |

30

25

20

15

10

1 2 3
Py

4 5 6 7 8
Pak

Puc. 4. Poct u3MeHeHMs JaBJeHUs] BHYTPH (PMILTPOBAILHOM

kouonkwu arperata npu K, =9,0 Japcu; A-107°=0,21 1/cek; ¥ =0,0043

W T1ak MOXHO yTBEpXkJAaTh, YTO pemIas
oOpaTHyI0O 3afaud ¥ MOJCTaBIIASL HaliJJcHHbIE
3HAUCHHUs  IapaMeTpoB B HCXOJHYIO CHUCTEMY
YPaBHEHUH  BBIUMCIAIOTCS  HCKOMBIE  (DYHKIMH
W, 6, 6.

BriBoabI.

Bo mepBplXx, B  X0A€  NIPOBEAEHHBIX
UCCJIEIOBAaHUE YTBEPXKIECHO, YTO IIOJyYEHHBIE M3
00paboTKEe AKCIEPUMEHTANBHBIX JAHHBIX, TO €CT
nabopaTopHbIE  JAHHBIE  BXOJHBIE  ITapaMeTphl
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Introduction

The study of materialistic culture and historical
monuments has always held an important role in the
life of a society. This way, the literature concerning
the history of materialistic cultural heritage of
Uzbekistan can be divided into two categories:

1. The literature, articles, and guidebooks
published during the reign of Soviet government;

2. The researches published in the years of
independence.

When studied and analyzed carefully, the
literature and scientific research works carried out
during the soviet period indicate that the matter was
approached under the communistic ideology.
Majority of the researches carried out during the
Soviet period had seen only one side of the history of
Uzbek national culture, materialistic-cultural
monuments and architecture.

It should be specifically pointed out that most of
the researches of this period had been carried out by
Russian orientalists. For instance, the researches of
N.S. Likoshin, V.V. Bartold, V.L. Vyatkin, M.E.
Masson, A.A. Mironov can be taken to prove the
above mentioned idea. The data about Madrasahs,

which are considered to be architectural monuments

in Turkestan, and their constructional style and the
way they worked holds unique position in the articles
of N.S. Likoshin [1]. The articles of the author look
at the performance of madrasahs and religion schools
only negatively. However, V.V. Bartold’s works
devoted to the history of cultural heritages of
Turkestan [2] is distinguished from other Russian

Doi: &os¥e https://dx.doi.org/10.15863/TAS.2018.09.65.46

authors” works in terms of fair point of view.
Orientalist scientists clearly states that the
government of the empire was not paying attention to
the preservation and restoration of historical
sightings in Turkestan.

Among the researches concerned about the
culture of Turkestan, in the 50s-60s of the XX
century there emerged special scientific researches
devoted to the enlightenment. These were the works
of V.Kocharov, K.Bendrikov, Y.Abdullayev [3] that
along with the history of enlightenment of Muslim
nations of Turkestan, cultural monuments of the land
were also partially mentioned.

During the 70s of XX century, which is the
Soviet reign in the land, there appeared many major
monographs devoted to the history of the culture of
Uzbekistan. These were the works of T.N.
Koriniyozov, .M. Muminov, M.G. Vahobov that
they are mainly about historical and architectural
monuments, and the history materialistic culture of
Uzbekistan under Soviet reign [4].

A group of art researcher scholars had special
brochures published on architectural monuments and
heritages of the Republic. Although researcher-
scholars T.lkramov, G.Pugachenkova, |. Pletnev,
K.Kryulov, L.Mankovskaya [5] approached cultural
monuments with soviet spirit, it is still possible to
obtain crucial precise data about the construction and
reconstruction date of architectural monuments, the
career of mudarrises and scholars in madrasahs.

The research of Yu. Rahmatullayev is devoted
to the preservation and investigation of architectural

Philadelphia, USA

280

g THOMSON REUTERS

Indexed in Thomson Reuters



http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
http://s-o-i.org/1.1/TAS-09-65-46
https://dx.doi.org/10.15863/TAS.2018.09.65.46

| ISRA (India) = 1.344

.| ISI (Dubai, UAE) = 0.829 | |
Impact Factor: | Gir (australia) =0564 | ESJI (K2) ~ =4102 FiE - 150

L JIF = 1.500 |

| SIS (USA) =0.912 | ICV (Poland)  =6.630
PUHII (Russia) = 0.156 | PIF (India) =1.940

SJIF (Morocco) = 2.031

and cultural memorials. It only looks at the efforts of
soviet government on preservation of cultural
destinations and memorials positively [6].

Most of the researches conducted it the 80s of
the XX century were directly devoted to the
museums, materialistic culture and architectural
memorials in  Uzbekistan. In particular, the
researches of N.Sodikova [7] the object of the
research was activity of historical and cultural
monuments and  museums, their  historical
development stages were mentioned. The coverage
of the author’s article is so wide that it is devoted to
the situation of the museums of Turkestan before
October Revolution, then it focuses on the study of
the history of museums served in Uzbekistan from
the early years of soviet period up to 1973. Although
the research work was based on many archive data,
as it was the requirement of the era the dissertation
was under influence of the soviet ideology.

Although the work of F.Norkhujaev on the
history of cultural memorial was watered with soviet
ideology, it honestly writes that the number of
historical cultural memorials increased. In particular,
during the years under the soviet rule in Uzbekistan
“There are over seven thousand architectural,
archeological, historical and monumental art related
memorials” [8] as it is mentioned.

The work of P.Zohidov provides detailed
information about the importance of architectural
heritage, the history of ancient buildings,
materialistic-cultural monuments and architectural
memorials, Mosques and madrasahs of Samarkand,
the art of architecture, the observatory and mosque of
Ulugh beg [9].

The monograph of I. Azimov [10] is devoted to
the study of the history of the architectural
memorials of Fergana valley, in particular, unique
public architecture of Andizhan, Namangan and
Fergana regions, their historical monuments and
architectural  heritages, Major mosque and
madrasahs, palaces and wood carving.

The second category includes works, researches
and articles published in the years of independence.
In the years of independence, the new way of
studying history the process of fair approach towards
history has emerged. Number of articles, special
researches, study books and monographs related to
materialistic cultural history, national enlightenment
destinations (mosques and madrasahs) in Uzbekistan
have been published in this period.

Several researches devoted to the higher
religious educational institutions of madrasahs that
has been constructed in a unique architectural design,
which has had important position in the spiritual-
cultural life of Uzbek people throughout centuries,
and their activities have been conducted. Research
works of history scientists I.Alimov,
R.Shamsutdinov, B.Rasulov, 0O.Komilov,

A.Salmonovs research works [11] are worthy to
specific attention.

Positive developments that took place on the
matter of the preservation and study of cultural
memorials in Uzbekistan, the tragedies of a humber
of deserted mosques and madrasahs because of
negative attitude of soviet government towards
religious institution were studied fairly in the
research work of M.Mirzaev [12] for the first time.
The dissertation of the aforementioned author studies
the establishment and development of the
preservation and study of historical and cultural
memorials in the period starting from 1917 to 1941
in exactly Uzbekistan. The first chapter of the work
is concerned about the organization of the study and
preservation of memorials in Turkestan ASSR, the
establishment of the Turkestan committee of the
preservation of museum activities and ancient
monuments, and art and nature (Turkkomstaris), and
the second chapter is concerned about further
modification of studying and preservation of
memorials after the establishment of national
republics in Central Asia.

A grand work [13] devoted to the culture,
architectural monuments and memorials of ancient
city Khiva has been published under co-authorship of
history scientists. The book includes information
about the culture of Khorazm, Khiva in ancient and
Middle Ages, scientific developments of the land,
architecture, graphic and practical art, and the art of
manuscript books, literary heritage, music, public
fairs and holidays. In the monograph [14]
published by the Sciences Academy of the Republic
of Uzbekistan depicts the matters of Uzbek culture,
the situation of national culture in the past, non-
materialistic attitude towards cultural pearls and the
matter of limited rights of soviet nations towards
their own cultural-spiritual heritage during the two
empires, in other words, during the Russian Empire
and the Soviet Republics.

The research work of D.Kurbonova is devoted
to historical and materialistic memorials dating back
to the Temurid period that are kept in museums
overseas. Similarly, the dissertation is also concerned
about reasons of how materialistic wealth was carried
out to foreign lands and the issues of returning those
back to Uzbekistan [15].

On the behalf of twenty years of Independence
of Uzbekistan an album-brochure on the art of
architecture and monumental sculpture [16] has been
published. It is stated that Uzbek national
architecture and city construction was cut off its
roots and was being formed in strange frames which
contradicts our national traditions in the period of
former soviets.

Conclusion
To sum up, the materialistic culture of
Uzbekistan, the history of historical monuments has
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acted attention of many researchers. The matter

was approached only through one side during the
soviet period because of existing ideology. The
researches published in the years of liberty have been
created basing on the fairness tendency.
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Introduction

The result of social progress should be not just
the mechanical development of economic indicators,
but human development, the disclosure and
realization of its potential. Therefore, the level and
quality of education of the population and the
professionally qualified readiness determine the
possibilities for carrying out the necessary types of
human activity. Thus, in a modern civilized society
without elementary technical literacy, it is not
possible to increase the efficiency of using the
intellectual potential in the national economy of the
Republic of Uzbekistan.

Intellectual potential begins to be actively used
there and then, where and when the connection of
various types of labor activity is required. It can be
argued that the intellectual potential performs an
integrative function in relation to its constituent
components, when none of them in itself, apart from
communication with others, is sufficient to solve
problems. For example, education is not related to
science, the creation of new technologies, etc. in the
end, all manifestations of intellectual potential
naturally mate with each other. Thus, at the
theoretical level, obstacles to the establishment of
organic relationships between education, science,
technology and production are eliminated. [1-2] At

the practical level, their unity is ensured by adequate
forms of organization. Thus, the basis of integrative
processes that form the intellectual potential as a
whole is the solution of practical problems of
employment of the population.

It should be emphasized that the role and
importance of the development of human capital is
determined by the fact that further progressive shifts
[3-4] in social and economic life, ensuring the
competitiveness and security of Uzbekistan as a
whole and its regions depend on its level. Human
capital management should take into account the
demographic characteristics of our country. In
particular:

»  Consideration of the able-bodied, healthy
population as a valuable resource and the constant
increase of its educational and vocational level;

»  Organic development of human resources
management with the national Development Strategy
of the Republic of Uzbekistan for 2017-2021;

» Creating objective and  subjective
conditions for realizing the potential of the
population and turning them into human capital.

Thus, since the competitiveness of the
innovation economy depends more and more on the
achieved level of human capital development, it is
necessary to gradually and continuously implement
all the relevant objectives of the national Strategy.
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Stimulation of labor as a direction to increase
employment

The labor market in Uzbekistan is becoming
increasingly important issues of stimulating the work
of workers, improving the quality and productivity of
labor. It is quite difficult to develop a single,
universal incentive system for employees of
enterprises belonging to different forms of
ownership. By and large, it is quite difficult even in
the framework of several typical enterprises with the
form of ownership, but functioning in different
sectors of the economy, will offer a unified system.
Any enterprise in the Republic of Uzbekistan is a
collective, that is, people who have their own needs,
and very dynamically changing. Consequently, the
labor incentive system should also keep pace
dynamically ahead of the desires of our citizens and
be built in such a way that with visible observance of
all the stimulating factors, there is no stagnation of
national enterprises when “everything  suits
everyone”. Labor  efficiency  (productivity,
performance) is the basis for the success of any
enterprise. Consequently, it is from this that one
should make a start. So, when building an incentive
system in an enterprise, regardless of the type and
form of ownership, first of all, set the bar to be
achieved, the task or a specific goal, expressed in
digital or other form, that is optimal for the
enterprise. Following the result, you should calculate
the maximum or minimum costs spent on stimulating
the work of employees, which the company is
willing to spend. [5-8] To test the incentive system,
you need to start with a minimum and keep track of
how large or, conversely, the impact of the new
incentive system is useless.

Let us turn directly to the forms of stimulation,
to their generalized structure:

-material (monetary, non-monetary);

-the intangible (social, moral, creative)

-Timulation by free time. Of course, the most
common form of incentive is material monetary

incentives. In the system of material incentives,
wages are central. Wages in the labor market of the
Republic of Uzbekistan are subject to several
principles:

- direct dependence on the quality and volume
of work performed;

- interest in the result of the work;

- transparency;

- increase in productivity should be ahead of the
growth rate of wages;

- Salary must be indexed. Various social
benefits (benefits in monetary terms - compensation
for playing sports, the provision of social packages
such as medical services, insurance, organization of
leisure programs, meals at the enterprise,
organization of official vehicles, housing benefits,
etc.) can be attributed to material incentives. ).
Turning to the experience of foreign companies, you
can give an example of an SAP company engaged in
software. This is a vivid example of the use of
material, non-monetary stimulation of labor. The
salary of the employees of this company is not so
high, but for the period of the crisis situation in the
economy, everyone is confident in the preservation
of jobs. Moreover, this company has created a huge
developed system of material, non-monetary
incentives, which is compensation for low wages.
The company makes literally everything for its
employees: from kindergartens to children and a
"generous” social package, ending with hairdressers
for employees. Naturally, this ensures the
preservation of qualified personnel in the enterprise
and an increase in work efficiency. After all, the
confidence of employees is the key to successful
work, when nothing distracts from immediate work
duties. [9-10]

It is also worth noting that in actual practice,
none of the types of incentives is used in its pure
form, but will be used in recruitment and various
combinations. Not to be unfounded, we turn to
foreign practice on the following table:

Philadelphia, USA

285

% THOMSON REUTERS

Indexed in Thomson Reuters



| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630

. | ISI (Dubai, UAE) = 0.829 | PUHII (Russia) = 0.156 | PIF (India) =1.940

Impact Factor: | ¢ (australia) = 0564 | ESJI (KZ)  =4102 | 1BI (India) = 4.260
L JIF =1.500 | SJIF (Morocco) = 5.667 |

Table-1

Foreign experience of labor incentives in enterprises

Kind of incentive Japan [11] USA [12] European countries [13-
14]
- Linking salary with age; | - Salary depends on the | Incentive models:
Material money: - gradual transition to the | result of the work; | - unreasonable (salary);
dependence of salary on | - salary differentiation | - bonus, including
qualifications (only 40% | taking into account | payments, the value of

of salary is determined by
the length of service in the
company);

-differentiation of wages

by industry;
-the change in wages from
the actual labor

contribution;

-the pay of managers is
linked to the results of the
work of the enterprise;
-increasing the salary
through a rating system.

qualitative differences in
labor;

- differentiation of
individual payment within

individual categories or
positions depending on
personal labor

achievements;

- compensation  and
incentive payments;
- fixed minimum wage
and a variety of
allowances;

-increasing the salary
through a rating system.

which is related to the size
of the income or profit of

the enterprise;
= bonus, providing
payments, the size of

which is set taking into
account individual results
of labor;
-increasing  the salary
through a rating system.

Material non-monetary:

- benefits, free services
from social consumption
funds;
- right for income in the
form of shares and equity
shares.

- compliance with the

qualifications  of  their
position;

- with the increase in
length of service the

position rises.

- lifelong employment; | -  job growth or | - social incentive package
Intangible: - the head is a universal | preservation of  the | at work (health insurance
specialist in all fields; | existing position with an | paid by the employer,
- movement of workers | increase in wages to pay | grants for study and
horizontally and vertically | the head; advanced training,
every two to three years. provision of low-cost
housing for rent, etc.)
Stimulation  of  free - flexible working | - flexible work schedule
working time schedule. depending on the
efficiency and
effectiveness  of  the
employee.

Source: Made by author.

It is obvious that the Japanese model differs
radically from the American-European one, but with
the passage of time it approaches it, preserving its
own traditions. One should not underestimate the
experience of foreign countries in the context of

material and non-monetary incentives for employees.
In the context of the current analysis, it is reasonable
to divide the incentives of workers into several types:
private, small, medium, large, public and joint (table-

1).

Table-2

Characteristic types of incentives for national enterprises

Type of enterprise Tangible Material non- Intangible Stimulation of free
monetary time
Most applicable: | Almost inapplicable. | Maintain the | Flexible working
Private -stability of the corporate spirit. hours.
folding part;
floating premium.
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Most applicable: | - gifts for the | -maintaining the | Not often, but there
Small & Medium -the part is often | holidays; corporate spirit; | is a flexible
equal to the | -Some  types of | - thankful letters, | schedule.
premium. compensation  for | letters;
costs (fitness, | -Various
vouchers for | conferences and
children); social events.

-reinforcement  of
qualification at the
expense  of  the
enterprise.

-complex multi-level | -providing - rest rooms at the | Not applicable.
Large system of payment | insurance; enterprise;

with a variety of | -medical services; | -maintaining the

bonuses: for | -device children in | corporate spirit;

experience, for the | kindergartens; - thankful letters,

quality of work [ - a variety of | letters;

performed, for the | vouchers; - a variety of

conduct of projects; | - compensation of | conferences and

-payments for | expenses; social events;

holidays and | - food at work. -organization of

significant dates holidays.

(birthday, wedding,

child birth);

-material aid.

-Relatively ~ small | -full social package; | -stability; Not applicable.
State salary; -medical  services; | -prestige;

-a rigid regulation of | -compensation  of | - promotion of the

the capacity, | food and | most distinguished

position and binding | transportation costs; | employees;

to salaries; | - official transport; | - "Hall of Fame".

-system length of | -device children in

service; kindergartens.

- quarterly, annual

bonus;

-binding of

qualifications,

position and length

of service for the

salary.

Depending on the | Depending on the | Depending on the | Not applicable.
A joint rules established in | rules established in | rules established in

the parent company.

the parent company.

the parent company.

Source: Made by author.

As can be seen in the above Table 2, there are
universal ways to encourage employees at different
types of enterprises. So, for example, the salary part
of the salary should not be so low that an employee
leaves his job and not so high that he can no longer
be promoted by bonuses. Also for different
categories of employees different forms of incentives
are applicable. For example, a mid-level specialist is
ready for overtime hours, while the manager will not
be interested because he has a fairly high salary and
free time is much more popular for him.
Today, at national enterprises, salaries often consist
of two parts: a salary and various bonuses. It is
noteworthy that a variable part of the earned income

should be essential in order to be an incentive to
increase the efficiency and effectiveness of the work.
In the practice of employers, the situation in the local
labor market is somewhat different: the salary part
often constitutes 60-70% of the total income, and the
premium part is not stimulating, but only actually
written in the employment contract. The bonus part
of remuneration for work is a non-varying unit and
represents a small lever of influence on labor
productivity in enterprises of Uzbekistan. Allocation
of an insignificant place to premium incentives in the
corporate policy of many national enterprises is
explained by the fact that the degree of qualification
of an employee is not taken into account in
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calculations of labor productivity, since the quality of
productivity is not always measured by many
employers. Against this background, there is a
disproportionate increase in the salary of managers
compared with skilled employees. At the same time,
the ratio in the remuneration of skilled and unskilled
workers remains almost unchanged. In other words,
the salary of qualified specialists slightly exceeds the
salary of unskilled workers, but much lower than the
compensation package, which is provided for
management personnel. Thus, there is a violation of
the main principle of the labor market: the
compliance of wages to the level of qualifications of
an employee and the quality of his work. Proceeding
from the foregoing, it can be argued about the
underdevelopment of the labor incentive system in
the Republic of Uzbekistan. In addition, there is the
following problem of stimulating labor. The
economy of labor in our country is such that a
legislative increase in the minimum wage always
leads to price inflation in the market for goods and
services. In response, employers raise their salaries,
whose real purchasing value does not change because
of inflation. In this connection, it turns out that the
monetary incentive mechanism in the national
economy of the country has long ceased to work
effectively. It is believed necessary at the state level
to push the private sector to use non-material
incentives to increase employment. [15] These
include: career planning, intracorporate openness of
information about existing or potential vacancies,
diverse support of the corporate spirit, recognition of
merit to the workforce. At the same time, with the
transition to high levels of the market economy, it is
necessary to revise the labor legislation in order to
provide for new forms of labor incentives. One of
these forms, as mentioned above, is to stimulate
efficiency and productivity by providing employees
with free time. This additional weekend, flexible
work schedules, the normalization of the working
day is not a specific duration and period of working
time, and the implementation of a certain work rate,
the choice of vacation time, the provision of
excessive leave for heavy and harmful work.

Conclusions

From the standpoint of scientific methodology,
when developing the state employment policy of the
population of the Republic of Uzbekistan, it is
necessary to combine two completely independent
disciplines: problem analytics and legal technology
and management technology. In this case, it is meant
that all work, and especially its final synthetic stage,
must meet the requirements set forth for managerial
government documents in accordance with the
current regulations of state management procedures
and legal acts.

Regarding the organizational foundations of the
democratic development of the structure of the

national labor market, we developed a methodology
for the development of the state employment policy
in terms of organization and management. State
employment policy is defined as a set of value
objectives, government and management measures,
decisions and actions and the order of
implementation of state-political decisions set by the
government.

In connection with this methodologically, the work
on the formation of the state policy in the sphere of
employment as management practice is proposed to
be divided into two stages. The first stage is a
problem-analytical, including a review and original
study of the main problems, the systematics of the
problem field, its decomposition, the generation of
ideas and concepts for solutions. The second stage is
a synthetic design, which includes a transition based
on a set of conceptual ideas obtained at the first
stage, to instrumental solutions in the competence
space of state administration of employment issues,
building the necessary legal acts and other regulatory
documents, their software packaging in brief -
medium and long term.

The legal basis for the democratic development
of the labor market structure is no less significant
than the organizational and managerial one. The
following aspects were explored in this part of the
study. First aspect: Optimization of work processes
through the improvement of labor standards. The
essence of the process of substantiating the norm of
labor is the choice of the optimal value of the norm
and the characteristics of the labor and technological
processes that determine it. The criterion of
optimality of a normative act is an indicator that, as a
result of solving a specific task of optimizing labor
relations in the labor market of the Republic of
Uzbekistan, can even take on an extreme (greatest or
smallest) value. The system of restrictions
determines the range of permissible values of labor
standards, within which their compliance with
international legal standards, national traditions,
psychophysiological characteristics of age or gender
groups of the population and social characteristics of
the labor process is observed.
Citizen participation in the labor process is
characterized by acceptable socio-demographic and
regulatory working conditions. Multicriteria tasks of
normative and legal provision of employment of the
population must be taken into account in the
adoption and implementation of targeted state policy.
The improvement of labor legislation should be
carried out in such a way that the socio-demographic
characteristics are the most favorable for the labor
resources of our country.

The second aspect: Legislative regulation of
informal employment issues. One of the negative
phenomena in the labor market of Uzbekistan is the
outflow of the employed population of their official
sector of the economy into the informal, shadow
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sector. This is due to the significant impact of
informal processes on the socio-economic state of
labor resources. The growth of informal employment
in the Republic of Uzbekistan in the first decade of
independence was due to the difficulties of the
transition period.

The current legislation regarding the registration
of unemployment and the employed population does
not provide for any mechanism for calculating the
informal part of the employed population. Thus, the
term “informal employment” or meaningfully similar
concepts are not found in the Labor Code and other
regulatory acts of the Republic of Uzbekistan. Only
indirectly addresses issues of informal employment.
The procedure for conducting such surveys is not
fixed in any of the regulatory legal acts of the
Republic of Uzbekistan.

The third aspect: Strengthening the regulatory
framework for the employment of professionally
educated workers. The rational use of the educated
youth of Uzbekistan in the sphere of labor acquires a
special urgency due to the fact that its number
significantly influences and determines the balance
of working resources. The complexity of the
situation is due to the fact that higher education has
become widespread. Consequently, the graduation of
top-level specialists has grown unreasonably, while
the proportion of people with secondary special
education, in the objective sense of the word, has
decreased.

The way out of this situation in the labor market
of Uzbekistan is seen in a cardinal revision of the
regulatory framework of employment. For without a
certain gradation of qualification criteria for
employment, which are legally enshrined, the labor
market cannot “dictate” to the educational system
which specialists are becoming most in demand. This
is on the one hand. On the other hand, the law should
clearly provide not only the classification of
specializations, but also their characteristics to the
extent that employers could orient themselves when
applying for a job. Moreover, in the legislative
procedure it is necessary to fix installations that
prevent inadequate educational response to the
economy. That is, the Government of the Republic of
Uzbekistan  should periodically review the
educational policy based on the needs of the internal
labor market and fix it in the manner prescribed by
law. The fourth aspect is the need for regulatory
regulation of corporate social responsibility.
Legislation regulating corporate social responsibility
should be developed from the perspective, so that
business entities do not consider themselves as
objects of the law enforcement function of rule-
making, and become law enforcers themselves.
Legislative support of social labor management is a
qualitatively new form of employer participation in
increasing employment and, thus, the effectiveness
of the national economy of labor. Encouraging the

state of social responsibility of employers would also
help the latter to strengthen the approving attitude to
the law in force. In addition, it would lead to a
reduction in the shadow economy of labor.

The state and employment prospects of the
population are closely interrelated with the political
decisions of the Government of the Republic of
Uzbekistan concerning migration, labor market
regulation and wage fixing practices, retirement rules
and pensions, as well as education and education
policies will be particularly important to ensure an
increase in supply. labor and labor productivity.

In this paper, forecasts were made of changes in
the structure of the labor force in the Republic of
Uzbekistan until 2020, made by the ILO, the World
Bank Group and the United Nations Population
Division. For comparison, they cited similar
forecasts for countries in Eastern Europe and the
CIS, including alternative scenarios that may
increase the supply of labor compared to the base
case. Therefore, it is possible to present a generalized
picture of how the age of the workforce affects the
results of the labor market and aging affects
productivity.

The state of the labor market in Uzbekistan is
largely predetermined by the demographic structure
of the able-bodied population, despite the fact that
the possibilities remain open to influence the
structure of the labor force in the domestic labor
market and migration. In the base case, the working
age population is considered (traditionally, from 15
to 64 years old) with current indicators of the labor
force share. Then alternative scenarios change these
indicators in different ways to assess how different
potential policy leverage can increase the supply of
labor in the future.

Together, the forecasts show that in the countries
of Eastern Europe and the western area of the CIS,
the active involvement of foreign labor will be
crucial in the future. However, Uzbekistan, which
has a relatively large number of labor resources, will
need a new economic and demographic strategy
aimed at maintaining a balance between supply and
demand on the national labor market, which may be
disrupted due to external migration of the working
age population.Changing the demographic picture of
the world is due to the regulation of demographic
processes and has a direct relationship to the level of
employment of the population. The state of affairs
can be clarified by retrospective analysis and
forecasting. First, it is expected that until 2030 the
world's working-age population is growing to 900
million people, i.e. on 20% from today's indicator.
This increase can be compared with a similar
indicator for the period from 1990 to 2010, which
was 1.3 billion people; the increase was then at 40%.
Annual growth rates of the working-age population
declined from a peak of 2.3% in 1985 to 1.1% in
2015, and a decline to 0.7% in 2030 is projected.
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Secondly, the growth of the working-age population
largely depends on the region and the level of
economic development. In the period up to 2030,
Europe and China will experience a decline in their
working-age population, while many low-income
African countries will have growth rates of over 2%
per year. In 2010-2015, Sub-Saharan Africa added
more than 1.1 million people a month to the labor
force. This figure will reach the bar to 1.6 million
people per month in 2025-2030.

Third, the differences in the rate of growth of
labor in different countries are mainly due to
differences in the number of youth workers, which
reflects the disparity between the indicators of the
degree of fertility. In many African countries, the
number of young labor resources is increasing
annually by 4% for the entire working-age
population, which is compensated for by the death
and aging of the population by about 1%. Fourthly, at
present the youth workforce (age 15-24 years old)
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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, 2019.
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) - MexmayHapoaHOe 00beIHHEHNE BEAYIIUX aKTHBHBIX YUCHBIX C Pa3HBIX CTPaH.
OCHOBHOM LENBI0 JCATENPHOCTH AKAAEMHH SIBIUICTCS OpPraHM3alusl M [POBEACHHE HAyYHBIX
MCCIICIOBaHMH, HAMPABICHHBIX HA MOJy4YEeHHE HOBBIX 3HAHHIl CIIOCOOCTBYIOIIMX TEXHOJOTHYECKOMY,
9KOHOMHYECKOMY, COLUATBEHOMY U KYJIbTYPHOMY Pa3BUTHIO.

Axajemusi 00bsIBJIsIET IPUEM JIOKYMEHTOB HAa M30paHue B CBOIi COCTaB:
qJIeH-KOPPGCI[OHLleHTOB n AKaZ{eMHKOB

[Mpuem nokymeHToB ocymiecTBisiercs o 25.01.2019.
JIOKyMEHTBI BBICBLTAIOTCA TI0 ajapecy T-Science@mail.ru ¢ momerkoii "U3bpanue B coctaB AkagemMuu".

Cnucok JAOKYMEHTOB NPEeA0CTaBJIAEMbIX 1/ 1/136[)3}[]/15!:

1. ABrobuorpadus (oo, macopTHeIE JaHHBIE, 00yUeHNE, Kapbepa, HaydHas AesSTeIbHOCTb,
JIOCTHIKECHHUSI)
2. CiUCOK Hay4HBIX TPYIOB
3. Crucok crateid omyOIMKOBaHHBIX B HaydHOM xypHaie 1SJ Theoretical & Applied Science
* JJIsL 4IeH-KOPPECIIOHIGHTOB - HE MeHee 7 CTaTeid,
* IS akaleMUKOB (HEOOX0iMa ydeHas CTereHb) - He MeHee 20 crareii.

Moapo6uas undopmanus Ha caiite  http://www.t-science.org/Academ.html
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«Theoretical & Applied Science» (USA, Sweden, KZ)
Scientific publication, p.sh. 25.375. Edition of 90 copies.
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