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COMPUTER SCIENCE

MNIABUINEHHA TOCTOBIPHOCTI OIIHIOBAHHS TPUBAJIOCTI POBIT 3A METOJIOM PERT
HA OCHOBI PETPECIMHOI'O AHAJI3Y

Kyoin 0.0.
cmapwiutl 6uK1aoay Kageopu MopcvKo2o npunadody0yeanHs
Hayionanvruil ynisepcumem xopabnedyoysanns imeni aomipana Makaposa

IMPROVING THE CONFIDENCE OF ACTIVITY DURATION ESTIMATION BY THE PERT
TECHNIQUE ON THE BASIS OF REGRESSION ANALYSIS

Kudin O.
Senior Lecturer at the Marine instrumentation Department
Admiral Makarov National University of Shipbuilding

AHoTauis

B po6ori omucano ynockonanenus meroay PERT (Project Evaluation Review Technique) nutsixom 3aminu
OLIIHOK TPUBAJIOCTI IO TPHOM TOYKAM, OTPHMAaHUX HA OCHOBI BIACHOTO JAOCBiJy MEHEIDKEpa MIPOEKTIB, HA OLIHKH
TPHUBAJIOCTI IO TPHOM TOYKaM, SKi OTPHMaHi 3a JOIOMOTOI0 HENiHIHHOI perpecii TpuBajocTi poOiT 3a JaHUMH
TIOTIepEeIHIX MPOEKTIB Ta TPAHUITH 11 IHTEPBANIB IMepeNOaYeHHs, M0 Mo0y/I0BaHI HAa OCHOBI JBOBUMIPHOTO HOp-
Mali3yro4oro neperBopenus Jxoncona cimeiictsa Sg. [Toka3aHo Ha MPUKIIAJL, IO 1€ A03BOJISIE MiABUIIUTH 1O~
CTOBIPHICTP OILIIHIOBaHHS TPUBAJIOCTI POOIT IPH yIPaBIIiHHI 9aCOM MPOEKTIB pO3pOOKH KOHCTPYKTOPCHKOL TOKY-
MEHTaIlii CyAeH.

Abstract

The paper describes the improvement of the PERT technique (Project Evaluation Review Technique) by
replacing three estimates of the duration of design activity on the basis project manager’s own experience, on three
estimates, obtained by nonlinear regression of duration of design activity based on Johnson’s bivariate transfor-
mation for Sg family and project data, and the borders of its prediction intervals. It is show by example that this
allows us to increase confidence in estimating the duration of project activities in the project time management for

the development of design documentation for ships.

Kurouosi ciioBa: ynpasninas yacoM npoektiB; Mmetox PERT; perpeciiiauii ananis; TpuBanicTs po0iT; 1BO-

BUMipHE HOpMaJli3yroue NepeTBopeHHs J)koncona

Keywords: project time management; PERT technique; regression analysis; activity duration; Johnson’s bi-

variate transformation.

Onuc npodsemu. OHi€r0 3 TPOOIIEM TIPH YIIpaB-
JIHHI Y4acOM TIPOEKTIB, 30KpeMa IPOEKTIB PO3POOKH
KOHCTpyKTOpchKkoi  mokymenramii  (KI) cynmen, €
HH3bKa JIOCTOBIPHICTH OLIIHIOBAHHS TPUBAJIOCTI POOIT
(activity duration estimation) 3a merogom PERT [1].
[le mpu3BOANTH 10 MEPEBHIIECHHS 3aIUIAHOBAHOI TPH-
BaJIOCTi pOOIT, Ta, BIJIOBIIHO, KOIITOPHCY NPOEKTIB.
Hanmpuknan, mnpu TNpoOeKTyBaHHI  JTOCHITHHIIBKOTO
CyIHa TPHBAIICTH poOiT 3 po3podku KJI cekmiit kop-
mycy cyaHa OyJa 3aIuiaHoBaHa y po3mipi 6568 roauH,
a (hakTH9HA TPUBATICTh KX poOIT JOpiBHIOBaNIA 9566
rogud. [lpu mpoekTyBaHHI KOHTEHHEpOBO3a TpH-
BaJicTh poOiT 3 po3pobku KJI cekiit koprycy cyaHa
Oyua 3araHoBaHa y po3mipi 2281 roauHy, a pakTuvHa
TPUBAIIICTh IUX PoOIT HopiBHIOBana 2981 ronuny. Taki
PO30DKHOCTI TOB’SI3aHi 3 BHKOPUCTAHHSM EMITipU4-
HOTO METO/Y OLIHIOBaHHS TPHUBAIOCTI po0iT, OCHOBA-
HOTO Ha BJIACHOMY JOCBiJi MEHEIPKepa IMPOEKTIB, Ta
BIUTMBOM HeTlepe0aYeHnX BUIAIKOBUX (DaKTOPIB IIif
gac po3podku KJI cynua. [lo HenepenbaueHNX BHITA-
KOBUX (haKTOpiB MOXHA BiTHECTH: 3aTPUMKH TIPH TIe-
penadvi BXiTHUX JaHUX JJIS1 BAKOHAHHS IPOEKTY; 3MIHH
y TepeNiKy TeXHIYHUX BIMOT 1 00JIaHaHHS B TpoIleci
BUKOHAHHS NPOEKTY; 3MIHH Y KaJpPOBOMY CKJIazai KO-
JIEKTUBY MPOEKTAHTIB Ta iH.

To06TO 3p03yMiJio, 110 MiABUIICHHS JOCTOBIPHOCTI
OLIIHIOBaHHS TPUBAJIOCTI pobiT 3a metonoM PERT, 30-
KpeMa y npoekTi po3podku KJI cynen, a came, TpuBa-
J0cTi pooiIT 3 po3pobku K] cekiiiit kopmyciB cyJieH, €
aKTYaJILHOIO 3aJ1auero.

Orasig iCHYOUYMX J0CTixKeHb i myOJiKanii.
Jlist omiHIoBaHHS TpuBAocTi pobiT po3podku KJI
CEKIIill KOPITyCiB CYJICH MOXXHA BUKOPHUCTATH JBa M-
xomu. [lepmmii mimxim 3acHOBaHO Ha EKCIEPTHOMY
OIIHIOBAaHHI TPHUBAJIOCTI poOiT po3podkm K] cekmiit
KOpITyciB cyzaeH. Bin momsrae y Tomy, Mo MeHemxep
MPOEKTY MPHU3HAYAE TOYKOBI OI[IHKH TPHBAIOCTI
KOXHI poOOTI 3 ypaxyBaHHSIM BHMOT JI0 TEpMiHY
MPOEKTYBaHHS, TUITY CYHA, PiBHS KBaniikarii HasB-
HUX 1H)KEHEPiB-KOHCTPYKTOPIB, MOBHOTH BXIJHOI iH-
(dopmartii 17151 po3pOOKH MPOEKTY Ta BIACHOTO AOCBIY.
AJie Ipy BUKOPHCTaHHI TOYKOBUX OLIHOK TPHBAIOCTI
po0iIT Ba)XKKO BpaxyBaTH BIUIUB BHITAIKOBHX (PaKTOPIB.
Jpyruii miaxin nossirae y BUKopuctanti meroxy PERT
(Program Evaluation and Review Technique) [2]. B
Metoni PERT meHemkep MpOEKTY 3ama€e TPH OLIHKA
TPHUBAJIOCTI POOOTH HAa OCHOBI BJIACHOTO JIOCBiIy Ta
MIPUITYIIEHHS PO Te, IO PO3IIOALT TPUBAIIOCTI poOIT €
B-po3moaizoM 3 OAHIEI0 TOYKOI0 MAaKCUMyMY Ta ABOMA
TOYKaMHU NepeTHHy oci abcuuc. TakuMu OIiHKaMH €:
ONTHUMICTHYHA OLIHKA &, SKa BIANOBIJa€ TPHUBAIOCTI
NpU HaWOIIBLI CHPUSATIMBUX YMOBAaX; IMECHMICTHYHA
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ominka b, sika BimmoBimae TpuBasocTi pobIT B yMOBax
BIUIMBY  HemepenOaueHUX  (akTopiB;  HaWOLIbII
HMOBipHa OI[iHKa M, sIKa BiINOBia€ TPUBAIOCTI POOIT
B CTaHJapTHUX yMoBax. lle no3Bosisie oTpuMaru
OLIIHKY CepeHbOI TPUBAJIOCTI poOOTH t 3a pIBHSIHHAM
[2]:
t=(a+4m+b)/6. (1)
Hnst cepennboi Ttpuasiocti pobotu (1) 00-

YHCIIIOETCS CTAaHAAPTHE BiAXUIIEHHS G 3a PiBHAHHAM
[2]:
o =(b-a)/6. )

AJie OZJHUM 3 OCHOBHHUX HeNomiKiB MeToay PERT
€ 3aJICKHICTP OL[HOK @, M, b Bij B1acHOTro JOCBiAY Me-
HeJDKepa MPOEKTY, 110 € OHIEI0 3 IPUYUH HU3BKOI J10-
CTOBIPHOCTI OI[IHIOBaHHS TPUBAJIOCTI POOIT B IPOEKTAX
po3podku K]l cymeH Ta, BiNMOBIIHO, HMEPEBUIICHHS
Yacy BHKOHAHHS TaKHX POEKTIB.

OmHrM 31 NDIXIB MiABHINCHHS JOCTOBIPHOCTI
OILIIHIOBAaHHS TPUBAIOCTI poOiT 3 po3podku K] cexiit
KoprryciB cyneH 3a meronoM PERT e BukopucTanHs
peepecitinux mooenell TPUBAIOCTI POOIT 3 pO3poOKH
KJI cexiiii B 3a71€)KHOCTI BiJl MacH ITUX CEKIIii Ha OC-
HOBI JIJaHMX TIPO TPHBAIICTh Yy IMONEPEIHIX MPOEKTAX
[3].

B Ham wac y nmesikux cyaHOOYAiBHUX KOHCTPYK-
TOPCHKUX OIOpO ISl OLIIHIOBAHHS TPUBAJIOCTI POOIT 3
po3pobku K/I cyneH BUKOPUCTOBYIOTH Tpadiku 3amex-
HOCTI TpHBaJoCTi poOiT 3 po3pobku KJI cekmiii kop-
IyCiB CyJICH BiJl MacH BiMOBiTHUX ceKiid. Boxu mo-
OynmoBaHi Ha OCHOBI emmipumyHHX HaHuxX. Lli maHi
MOJKHA BHKOPHCTATH AJISI TIOOYIOBU pETpeciiHiMX MO-
Jereit TpuBasiocTi podiT 3 po3podku K/ cexmiit kop-
myciB CcylaeH. B perpeciiHuX MOJENIAX TPHBAJIOCTI
pobit 3 po3podku KJI cekuiii KopnyciB cyleH 3anex-
HOIO 3MiHHOIO 200 BIATYKOM € TPUBAJIICTh POOIT 3 po-
3pobxu K/I cekiii, a mosicHI0I040r0 3MiHHOIO 200 dak-
TOPOM — Maca CeKIIiH.

B po0ori [1] moOynoBaHO HelniHiMHY perpeciiiHy
MOJIeTIb Ha OCHOBI JBOBHMIPHOTO HEPETBOPEHHS
Jl>xoHCcOHa ciMeiicTBa Sg A7 OI[IHIOBaHHS TPUBAIOCTI
po0it 3 po3pobku KJI cekuiit KopIyciB cy/ieH B 3aJIexk-
HOCTI BiJl MacH IIMX CeKIii. bymo moka3aHo, mo BUKO-
pHUCTaHHS Takoi perpeciiiHoi MOAemi MO3BOJSIE 3MEH-
IIMTH IIAPUHU JOBIPYMX iHTEPBAIIB i IHTEPBAIIB IIe-
pendaveHHs HeniHIMHOT perpecii y NOpPIBHSHHI 3
HENHIMHUMHU perpeciiHUMU MOJENsIMH, NOo0Yya0Ba-
HUMH Ha OCHOBI OZJHOBUMIPHOI'O HOPMAJTi3yHO4oro I1e-
perBopeHHst [[)KOHCOHA cimeiicTBa Sg Ta OJHOBHMIp-
HOTO HOPMAaJTi3yI0uoro NMepeTBOPEHHS 3 BUKOPHCTaH-
HAM JecatkoBoro jorapu¢pma. Takox B [1] Oyio
00YHNCIICHO CTATHCTHUYHI KPUTEPii: BIICOTOK MPOTHO30-
BaHWX 3HA4YCHb, IS SKUX BigHOocHa mommika MRE
menme Hix 0,25, Pred(0,25); cepenns BigHOCHA TOMH-
nmka MMRE. [lns HemiHidHOI perpecii TpuBayocTi
pobiT, moOymoBaHOT Ha OCHOBI IBOBUMIPHOTO ITEPETBO-
perns J[KOHCOHa ciMelicTBa Sg, OTPHMAaHO 3HAYCHHS
MMRE=0,2266 i Pred(0,25)=0,6667. lns HeniniiiHol
perpecii TpuBanocti po6iT, TOOYZOBaHOI HA OCHOBI O~
HOBUMIPHOTO nepeTBopeHHs [[PKoHCOHa cimelicTBa Sg,
OTPUMaHO 3HAYCHHS MMRE=0,3028 i

Pred(0,25)=0,6571. Jns HemiHiiHOi perpecii TpuBa-
JI0CTi po0iT, NOOYIOBaHOI 3 BUKOPUCTAHHSIM HIEPETBO-
PEHHS Ha OCHOBI JIECSITKOBOTO Jiorapuma, OTpUMaHO
snauenns MMRE=0,4016 i Pred(0,25)=0,4118.

OTXe, BHKOPHCTaHHS [JBOBHMIPHOTO II€PETBO-
peHHs  J/)KOHCOHa  JO3BOJNWJIO  HiABUIIUTH  JIO-
CTOBIpPHICTB OIIHFOBaHHS TPUBAJIOCTI POOIT 3 pO3pOOKH
KJI cexiit kopyciB cy/ieH y HOPiBHSHHI 3 OTHOBUMIp-
HUMH TIEPETBOPEHHIMH, aje OTPUMaHi 3HAYCHHS CTa-
tuctrgHEX KpurepiiB MMRE ta Pred(0,25) Bka3yroTs
Ha Te, M0 JOCTOBIPHICTH OIIHIOBAaHHS TPHBAJIOCTI
poOIT € HemoCTaTHIMU JJIsi TPAKTHUYHOTO BUKOPH-
cranHs moOynoBaHol perpeciitnoi moneni. Ile crano
MPUYMHOIO MOUIYKY HUISXiB MOJAJIBLIOr0 YAOCKOHA-
nenHst meroxy PERT st omiHroBaHHS TpHBanocTi
poOIT IpM ynpaBiiHHI 9acoM MpOEKTiB po3poOku KJ|
CyZEH.

Meta po6otu. MeToro poOoTH € YIOCKOHAJICHHS
Metoxy PERT mist omniHroBaHHS TpHBaJIOCTI poOiT pu
YOpaBIiHHI 9acOM MPOEKTIB, 30KpeMa IIPOEKTIB pO-
3po6ku KJI cyneH, IUIsxoM 3aMiHH TPHOX OI[IHOK TPH-
BaJOCTI pobiT, OTPMMAHMX HAa OCHOBI BJIACHOTO [O-
CBiZly MEHEKEpa MPOEKTIB, Ha BIAMOBIIHI OI[IHKH, OT-
pUMaHi 3 BUKOPHCTaHHSM HeINiHIHHOI perpecii
TPUBANIOCTI pOOIT Ta TpaHULpb ii iHTEpBaliB Nepeada-
YeHHsI, TOOYZ0BaHNX Ha OCHOBI JABOBHMIPHOTO HOp-
MaJli3yro4oro rneperBopeHHst /[>koHcoHa cimeiicTBa Sg.
Lle 103BOSUTD MiIBUIUTH JTOCTOBIPHICTH OLIHIOBAHHS
TPHUBAJIOCTI POOIT MPH yIPaBIiHHI 9aCOM IPOEKTIB 3a
MetozoM PERT y mopiBHSHHI 3 TpamguIitHIM METOIOM
PERT, 30kpema npoekti po3pooku KJI cyneH.

OcHoBHa yacTuHa. Bizomo, mo HemiHilHA pe-
rpeciiiHa MOIens TPUBAJIOCTI poOIT (30KpemMa TpHBa-
socti podbit 3 po3podku KJI cexmiit kopiryciB cyneH),
no0yZi0BaHa Ha OCHOBI JIBOBUMIPHOTO HEPETBOPEHHS
JlxoHcOHa ciMeiicTBa Sg, Mae AeKijbKa mepeBar mpu
OLIIHIOBaHHI TPUBAJIOCTI POOIT y MOPIBHSHHI 3 METOJJOM
PERT Ta 3 HeniHiitHUMH perpeciiHUMH MOJIENISIMH, T10-
OyZOBaHMMH Ha OCHOBI OJTHOBUMIPHHX HOpMali3ylo-
yux neperBopenb [1, 3]. Ilo-mepiue, HemiHiliHA pe-
rpeciiiHa MoJIeNlb TPUBAJOCTI podiT, MoOyq0BaHa Ha
OCHOBI JIBOBUMIPHOTO IepeTBOpeHHs1 JKOHCOHA, Mae
MEHIII IMPUHHU  IHTEpBaJiB  TNependadeHHs Yy
MTOPIBHSHHI 3 HENIHIHHAMHA PErpeciifHIMU MOJCISMU,
moOyTOBAaHUMH Ha OCHOBI OJHOBHMIPHHX HOPMAai3y-
I0YHMX TepeTBOpeHb. [lo-apyre, BUKOPHUCTAaHHS J[BO-
BUMIpHOTO  TiepeTBOpeHHst JI)KOHCOHa  J103BOJISIE
BpaxyBaTu KOPEJISLIil0 MiXK MacOI0 CEKILIii KOPIyCiB Cy-
JICH Ta TPUBAIICTIO POOiIT 3 po3poOku K] cekiii kop-
MyCiB CyJleH NpY HOpMaJi3allii eMIIpUYHHUX JTaHUX.

[ToGynoBa HeniHIHHOT perpeciiiHoi Moaei TpuBa-
JIOCTI POOIT OCHOBI JIBOBHMIPHOTO HOPMAai3yIOuoro
neperBopeHHss  JDKoHcoHa  cimelictBa Sp I
OLIHIOBaHHS TpHBaNocTi pobiT 3a meromom PERT
CKJIAIA€ThCSA 3 IBOX eTariB. [ mpuknamy Oyae moly-
IOBaHA HeNiHIIfHa perpeciiiHa MoJenb TPUBAIOCTI
poOiT 3 po3pobku KJI cexiit kopiryciB cymeH.

Eman 1. ®@opmysanna 0e6osumipnozo eexmopa
mpueanocmi pooim.

Jlst BUKOpUCTaHHS HENiHiHHOI perpeciiiHoi Mo-
Jielli TPUBAJIOCTI POOIT CIoYaTKy 30MpaloTh JaHi 1Mpo
TPUBANICTh POOIT 3 po3podku K] cexiiii kopmyciB cy-
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JIeH B 3aJISKHOCTI BiJl MacH LUX CeKIii 0a3u craTu-
CTMYHUX JIaHUX PO TPUBAIICTH POOIT y TONEPEIHIX
MPOEKTaX Ta CTBOPIOIOTH JIBOBUMIPHHUH BEKTOp, KU
CKJIQJIA€ThCSl OJHOBUMIPHOTO BEKTOpA TPUBAJIOCTI
poOiTt 3 po3pobku K/ cexriii i 0JHOBUMIPHOTO BEKTOPA
BIJITOBITHUX Mac CEKIIH.

[Micnst popMyBaHHS ABOBUMIpPHOTO BEKTOpa TpPH-
BaJOCTI POOIT BHU3HAYAETHCS CIMEHCTBO PO3IOMALIIB
JKOHCOHa, sKe, B CBOIO 4epry, BH3HA4Ya€e DiBHSIHHI
HOpMallizyrodoro meperBoperHs Jxoncona [1].
BinmoBinHiCTP maHUX [0 KOHKPETHOTO CiMmeicTBa
posnoaitiB J[OHCOHA BH3HAYAETHCSA HA OCHOBI 3Ha-
ueHp KBaApary acumerpii As? Ta excuecy EX ojHo-
BUMIPHOTO BEKTOpa TPUBAJIOCTI POOIT 1 OAHOBHMIp-
HOTO BEKTOpa Mac CeKIliii 3a miarpamoro [4]. YacTime
3a BCE JIaHi PO TPUBAIICTh POOIT i MacH CEKIIill BiTHO-
cAThCS 110 ciMelicTBa Sg po3noaiii J>KoHCOHA.

Eman 2. ITo6yoosa neninitinoi peepeciiinoi mooeui
mpusarocmi pobim ma il inmepeanie nepeddaueHHs.

[Ticnst BU3HAYCHHS ciMelcTBa po3moAiTiB J{xoH-
COHa BHKOHYEThCA MOOYyAOBa HEMiHIIHOI perpeciiiHoi
MOJIeNTi TpUBaJoCTi podiT 3 po3podku KJI cexmiit kop-
MyCIB CyJICH B 3aJIKHOCTI BiJl MacH I[UX CEKI[iil Ta iH-
TepBaniB nependavenns [1]. B mpomeci moOynosu
HEeJHIKHOI perpeciiiHol MoJeNi TakoK BHIASIOTHCS
JBOBUMIpHI BUKHIM TaHuX. HeniHilHy perpeciiiHy Mo-
JIeTb TPUBAJIOCTI podiT 3 po3podku KJI cekmiit kop-
MyCiB CyZIeH, NoOy/l0BaHy Ha OCHOBI JIBOBHMIPHOTO
HOpMaJTi3yo4oro nepetBopeHHs XKoHCcOHa ciMeiicTBa
Sg, MOXHA TIPEACTABUTH y BATIEAI [ 1]:

o S 1
Y =, 45, [1re BriBes i | g

w b O o N
o O O O O

Tpusaicts po0OiT 3 po3podku K/
CEKIIH (roquHm)

100

A~ A

ne By, b, — ouinkn napamerpis pirsHES NiHiiHOT

perpecii TpuBaocTi poOIT Ui HOPMaIi30BaHHUX JIBO-

BUMIpHUX JaHUX; ZX — HOpMaJli30BaHE 3HAYCHHSI

_A5 o X—@y

Zx—Yx"'nxlni Ao_x
x TOx ~

MacH  CeKIlii,

V3o M @os Ay Yy s My s Py s Ay
METPIB IBOBUMIPHOTO HOPMaJTi3yF0UOTr0 IEPETBOPEHHS
JI>xoHCOHa ciMelicTBa Sg; € — rayCiBChKa BUIIAIKOBA Be-
JMYMHA 3 HYJIHOBHM MaTeMaTWYHUM CIIOJIBaHHSIM 1
OJIMHUYHOIO JHCIIEPCI€l0, sIKa MOXKE BpPaxOBYBAaTH
BIUIMB HemepenOadeHnX (aKTOpiB Ha TpPUBAIICTh
poOiT.

IaTrepBamm mepenbadeHHS HEMiHIWHOI perpecii
MOKHA BU3HAYUTH 32 PiBHAHHAM [1]:

2:-2)

ZyZy

— OIIHKH Tapa-

5 1
Ly =1, ita/Z,N—ZSZY 1+ N + 4)

Ie tcx/2,N72 — KBaHTHWIb t-posnoniny CTpiofeHTa
3 piBHeM 3Hauymocti o/2 Ta N—2 cTyneHsMH BUTbHOCTI;

1 & = = 13
SZZY:N_ZZ(ZY_ZY)? szﬁzzyﬁ
i=1

i=1

N — \2
SzxzX :Z(Zx _Zx) :

i=1

Ha puc. 1 HaBeneHo miarpamy HemiHIHHOT perpecii
TpHuBaJocTi poOiT 3 po3podku K/ cexmiii kopIryciB cy-
JIeH, T00yI0BaHy Ha OCHOBI IBOBUMIpPHOTO HOpMaTi3y-
10490r0 TeperBopeHHs J[oHCOHa cimelicTBa Sg, Ta
BEPXHIO 1 HIDKHIO TPaHUI iHTEpBaJiB MependadeHHs
HeNiHIHOI perpecii.

150 200 250

Maca cex11iif KoprIyciB cysieH (TOHH)

Pucynox 1. Heninitina peepecis mpusanocmi pooim 3 po3pooku K/ cexyiti kopnycie cyoen ma ii inmepeaiu
nepedbauents, wo n0OYOO8AHI HA OCHOBL 0B0BUMIPHO20 HOPMATIZYIOU020 NepPemeopeHHs J{)coOHCoRa
cimeticmea Sg

Ha puc. 1 cymineHOIO ITiHIED TIO3HAYEHO
HEIIHIHY perpecito TpUBaiocTi pooiT 3 po3podku K/
cekmiii. KopoTKkuM IMyHKTHPOM TO3HAYE€HO BEPXHIO i
HWKHIO TPAHMII IHTEPBAITIB TIepe10adeHHs TPUBAIOCTI
po0bit 3 po3pobku K]l cekmiit. Toukamu mo3HAYEHO

eMIIpUYHI JaHi TPUBAJIOCTI podiT 3 po3podkm KJI
CEKIIN.

JI1st oliHIOBaHHS TPUBAIOCTI POOIT 3 pO3poOKH
K]l cekuili KOpPIycCiB CyZieH y AKOCTi ONTUMICTHYHOI
OIIHKY TPUBAJIOCTI poOOTH (&) AJis ceKIii BiAMOBiHOT
MacH 00MpaeThCsl 3HAUSHHS TPUBAJIOCTI, PO3TAIIOBaHE
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Ha HWKHIA TpaHuIl IHTEpBaJiB MepeadadeHHs
HeJHiIHOT perpecii. Y SIKOCTI OLIHKKM HaWOUIbII
HMOBIpHOi TpuBasocTi podoTH (M) OOMpaeThCs 3Ha-
YeHHs, pPO3TaIllOBaHe Ha JIiHii HeliHiiHOI perpecii Tpu-
BAJIOCTI pOOIT. Y SKOCTI MECUMICTUYHO OLIIHKH TPUBa-
nocti poGiT (b) OOMpaeThCs 3HAYEHHS TPUBAIOCTI,
po3TamoBaHe Ha JIiHII BEpPXHBOI I'paHUIN iHTEpBAIiB
nependaveHHsT HEMiHIHHOI perpecii TpUBAIOCTI POOIT.
Toni mma xoxHOi poboTm 3 po3podbkm K]l cexmiit
MOJKHA OOYHMCIUTH CEPEAHIO TPUBATICTD 32 PIBHAHHAM

90
g
Z g0
25
o = 70
x
‘:\8/60
%35 50
235
5 8 40
.5:(
& =~ 30
g
= 20
10
0

0 50

100
Maca cexkiiiii (ToHn)

(1) Ta ctanmapTHe BiIXWIEHHS 3a piBHSIHHAM (2). Ma-
FOYM I JlaHI MOXXKHa OOYHCIUTH CTaHJapPTHE BiIXH-
JICHHSI TPUBAJIOCTI POOIT 111 BCHOTO IIPOEKTY Ta
HMOBIpHICTH BUKOHAHHS ITPOEKTY po3poOku K/ cekmiit
KOpHYCY Cy[Ha BIAIIOBIJHO 1O 3aJaHoi TPHUBAJIOCTI
HPOEKTY.

PesynpraTé po3paxyHKIiB CepeaHbOI TPHUBAJIOCTI
poOiT 3 po3pobku KJI cekiit, po3paxoBaHUX 3a METO-
oM PERT, HaBeneHo Ha puc. 2.

150 200 250

Pucynok 2. Heninitina pecpecisa mpuganocmi pobim 3 po3pooku K/ cexyitl kopnycie cyoen i ii inmepeanu
nepedbauenus ma cepeoni mpusaiocmi pobim, pospaxosani 3a memoodom PERT.

Ha puc. 2 cyuiipHOIO JTiHIEID 300pakeHO
HEJTIHIAHY perpecito TPUBAIOCTI pooiT 3 po3podku K]
CeKIii KOpIyCiB Cy/ieH, mo0yJoBaHy Ha OCHOBI JIBO-
BUMIPHOTO HOPMAJi3yIOuoro rnepeTBopeHHs J[KoH-
coHa ciMmeicTBa Sg, JOBIMM IYHKTHPOM 300pakeHO
JIHIIO cepeHboi TpHBajocTi podiT 3 po3podku KJI
CeKIiH, po3paxosany 3a merogoMm PERT (1), kopotkum
MYHKTHPOM 300pakeHO BEPXHIO 1 HIDKHIO TPAHUII 1H-
TepBaJliB TepenOadeHHsT HENiHIHHOI perpecii TpuBa-
JocTi pobiT, po3paxoBaHy 3a (4), TogkaMu 300pakeHO
eMIipuYHI JaHi (aKTHYHOI TPUBAIOCTI poOIT 3 po-
3po6ku K/ cexiiii KopIyciB CyzieH.

Junst HemiHiiHOT perpecii TpuBaocTi podiT 3 po-
3pobku KJI cekiiii kopmyciB cyjaeH, To0yI0BaHOI Ha
OCHOBI JIBOBUMIPHOTO HOPMaJTi3yI04Oro NepeTBOPEHHS
JIxoHCOHa cimeiicTBa Sg, Ta cepelHbOI TPHBAIOCTI
pobiT 3 po3pooku KJI cekiriii, po3paxosanoi 3a (1) 00-
YHUCJIEHO CTAaTUCTUYHI KpuTepii: KoedilieHT xe-
TepMiHanii R?; BiICOTOK IIPOrHO30BaHUX 3HAYEHB, [
skuX BimHocHa Tnommika MRE  wmenme 0,25,
Pred(0,25); cepenns BignocHa mommiaka MMRE. Pe-
3yJIbTATH OOYMCIICHHS CTATUCTUYHHUX KPUTEPIIB Mpej-
cTaByieHO y Tabd. 1

Tabmuis 1
Crocib po3paxyHKy cepeaHbOi TPHBAJOCTI pobiT R2 MMRE Pred(0,25)
Cepenni TpuBasocti po0iT 3a (3) 0,539%4 0,1841 0,7931
Cepeani TpuBasocti po0iT 3a (1) 0,5699 0,1888 0,8621

OTxe, BUKOHAHO yJockoHaieHHs meTony PERT
JUIS OLIIHIOBAHHS TpUBaJIOCTi poOiT (1) 1uIsxom 3aminn
TPHOX OILIIHOK TPUBAJIOCTI pOOIT, OTPMAHHUX Ha OCHOBI
BJIACHOTO JIOCBily MEHE/Kepa POEKTIB, Ha BiIOBIIHI
OLIIHKH, OTPMMAaHi 3 BHUKOPHUCTAHHSM HEINHIHHOI pe-
rpecii TpuBanocti poOiT Ta ii iHTepBaiB nepeadaueHHs
(4), nmoOynoBaHMX Ha OCHOBI IBOBHUMIPHOTO HOD-
MalTi3yl090ro nepeTBopeHHs J>KoHCOHa cimeiicTBa Sg.
Buxopucranus ynockoHaieHHss merony PERT mmst
OIIIHIOBAHHS TPHUBAJIOCTI POOIT MMOKA3aHO HA TPUKIAI]
OIIiHIOBAaHHS TPUBAIOCTI PoOiT 3 po3pobku K] cexiiii

KOpMyCiB cyJeH. BUKOpUCTaHHS yIOCKOHAJICHHS Me-
tony PERT no3Bonsic mMiABHIIMTH JIOCTOBIPHICTH
OLIIHIOBaHHS TPUBAJIOCTI poOiT 3 po3podku KJI cynen y
nopiBHHHI 3 TpaauuiinuM Metonom PERT. Ilpo
MiABHUINEHHAS JTOCTOBIPHOCTI OI[IHFOBAaHHS TPHBAJIOCTI
cBijuath Halikpami 3nauenns R? ta Pred(0,25), orpu-
MaHi B pe3ysbTaTi po3paxyHKy CepelHbOl TPUBAIOCTI
ynockonanenoro meroxy PERT (ta6a. 1). 3naueHHs R2
mokparieHo Ha 6%, a — Pred(0,25) nokpameno Ha 9%.
ToMy TpONOHYETbCS HAJali  BHKOPUCTOBYBATH
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OIIIHIOBAHHS TPUBAJIOCTI POOIT 32 YIOCKOHAICHUM Me-
togoM PERT i3 3acTocyBaHHSIM I'paHMIb iHTEpPBaIIB
nepe10aYeHHs HEJIiHIHHOT perpecii.

Bucnoskn. Y nockonaneno meroa PERT musixom
3aMiHM TPHOX OLIHOK TPHBAIOCTI POOOTH, OTPUMAHUX
Ha OCHOBI BIIACHOTO JIOCBily MEHeEIKepa MPOEKTY, Ha
BIINOBiTHI OIIIHKH, OTPUMaHi 3 BHUKOPUCTAHHAM
HEINIHIAHOI perpecii TpuBaiocTi poOiT Ta TpaHUI ii iH-
TepBaJIiB ependadeHHs, TOOYIOBaHIX Ha OCHOBI JIBO-
BUMIpPHOTO HOPMAIi3yI04OTO IepeTBOpeHHs JI>KOH-
COHa ciMelicTBa Sg 3 BHKOPHCTAHHSAM JAQHHUMH IIOIIE-
PEIHIX MPOEKTIB.

Ha mpukJai oniHIOBaHHS TPUBAIOCTI poOiT 3 po-
3po0ku KJI cekiriit KopiyciB Cy/ieH 33 yI0CKOHAJICHUM
MeTozoM PERT moka3aHo, 1110 BUKOPHCTaHHS YIOCKO-
HaJICHOTO METOY JJ03BOJISIE TiIBUILITH JJOCTOBIPHICTH
OLIIHIOBaHHS TPUBAJIOCTI poOiT 3 po3podku K/I cynen y
TOpiBHAHHI 3 TpamuiitanM metomom PERT.
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AHHOTaNNA

CraThst IOCBSAIICHA BEIOOPY 3(PPEKTHUBHOTO airopuT™Ma 0E€33TATIOHHOM OLCHKH PE3KOCTH W300paKCHHIA BH-

JICOTIOTOKA CETEBOW CUCTEMbI BUICOaHATUTUKU. Heo0X0IMMOCTh MOy4YeH s OLEHKH KauyecTBa N300paKeHUH BHU-
JIEOTIOTOKA 00YCIIOBJIEHA NCIIOJIb30BAHUEM CHCTEMBI JUISl PEIICHHs 33/1a4 TPEKUHra OOBEKTOB M WACHTU(HKALIUH
JIMYHOCTH B PEKMME PEabHOTO BPEMEHH U 0e3 CYIIECTBEHHOT'O YBEJIMUCHHSI HArpy3KU Ha KaHal Iepeaadd Me-
JMaaHHbIX. B paboTe mpoBeieH aHaiu3 W3BECTHBIX MOAX0A0B K PEHICHHIO 33/1a4l 0€33TaOHHON OIIEHKH PE3KO-
CTH M300paXKeHHH U BBISIBIICH HanOoee 3(h(eKTUBHBIN METO — Ha OCHOBE TTOJIyYECHHUS M OLIEHKH ITPU3HAKOB Ya-
CTOTHOW obnacTu npeodpazoBanusi Pypbe 0T aHaU3NUpyeMoro nzoopaxenus. [IpoBepena runoresa 06 uHbOp-
MaTUBHOCTH IPU3HAKOB B YCIIOBUSX HAJIMYUS MCKXEHUH HAOIIONaeMOro M300pa)keHUs B BHJIE PaJNAILHOTO
Pa3MBITHS WM CMEIIEHS («CMa3aHHbBIS» U300paKeHNS) B pe3yIbTaTe IBMKCHUS OOBEKTA.

[Toxa3aHo, 94TO HCITOTB30BaHKE MPHU3HAKOB YaCTOTHOH 0bnacTh 3¢ppeKTrBHO pemaeT 3a1a4y BHIOOPKH H300-
pa)XeHHH, IPUTOJHBIX I JajbHelIIeil 00paboTKU IPH YCIOBHH KOPPEKTHOTO BBIOOpa MapaMerpa allrOpuTMa.
Ha ocHOBe KOMIIBIOTEPHOTO MOAGIUPOBAHUS IPOU3BEIeHA OLCHKA 3((EKTUBHOTO AHara3oHa HapaMeTpoB ajro-
puTMa.

ITosty4eHHbIE Pe3yIbTaThl MOTYT OBITH HCIIOJIB30BAHBI B [IPOSKTE CUCTEMBI BHACOAHATHTHKY eViSion B kade-
CTBE MPOIEAYPHI TPEI0OPaOOTKH M300paKeHUH U T0OABICHUS OLICHOK B TOTOK METaIaHHbBIX.
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Abstract

The article is devoted to the choice of an effective algorithm for a standard-free evaluation of the sharpness
of images of a video stream of a network video analytics system. The need to assess the quality of images of a
video stream is due to the use of the system for solving problems of tracking objects and identifying individuals
in real time and without significantly increasing the load on the media data transmission channel. The paper ana-
lyzes the known approaches to solving the problem of a standardless evaluation of image sharpness and identifies
the most effective method - based on obtaining and evaluating the features of the frequency domain of the Fourier
transform from the analyzed image. The hypothesis about the informativeness of the features in the presence of
distortions of the observed image in the form of radial blurring or displacement ("blurred" images) as a result of

object movement is tested.

It is shown that the use of features of the frequency domain effectively solves the problem of sampling images
suitable for further processing, provided that the algorithm parameter is correctly selected. On the basis of com-
puter simulation, the effective range of the algorithm parameters is estimated.

The results obtained can be used in the project of the eVision video analytics system as a procedure for
preprocessing images and adding estimates to the metadata stream.

KiroueBble cJIoBa: cucTeMa BUACOAHAJIUTHKH, MAaLIMHHOC 06yquI/Ie, pacno3HaBaHUC I, AJITOPUTMBI IIPEC-
J00paboTKN M300paKEeHUH, OIIEHKa PE3KOCTH N300paKEHHH.

Keywords: video analytics system, machine learning, face recognition, image preprocessing algorithms, im-

age sharpness estimation.

Brenenue

B nacrosmee Bpems oHOH U3 HanboIIee Mepenex-
THUBHBIX OOacTei IIPUMEHCHUA TEXHOJOTHI MaIluH-
HOIro OGy‘IeHI/ISI ABJISICTCS HCIIOJIB30BAHUEC 6I/IOMeTpI/I-
YEeCKOW MJICHTU(PHUKAIMH JINYHOCTH YeJI0BeKa M0 H300-
paxeHuto Jmna. Tak Kak  CIIOKHOCTh  33j1ad
BU/ICOAHAITUTUKY JIJISI TIOJTyYeHUS] META/IaHHBIX C KaX-
JBIM TOJIOM BO3pacTaeT MO CPaBHEHUIO C 3aJadamu
MIPOCTOrO aHaIn3a M300paKeHUH JIMIA YeloBeKa I
ero MACHTH(HUKAIMH 10 6a3e TaHHBIX, HOSBILIETCS P
po0OJieM, TPEOYIOMIMX PELICHHs Ha COBPEMEHHBIX CKO-
POCTSIX IOTy9aeMBIX BHIECOIIOTOKOB.

B cucremax BHICOHAOMIONECHHS W BHICOAHAIH-
THKH B pealbHOM BPEMEHH JIF00ast 3a1epiKka GopMupo-
BaHUA PCIICHUA WM BO3MOXKHBIC OIINOKH MOryT
HUMETh CYIIECCTBCHHBIC MMOCICACTBHUA. AHaIIHSI/IpyeMBIe
M300paKeHHsI IOJDKHBI ObITh HEOOXOIUMOTO KauecTBa!
JIOJDKEH OTCYTCTBOBATh (KT CMa3zaHHOTO M300pa-
JKCHUSI, BBI3BAHHOTO JBMXXCHUEM O0BEKTA MM KaMephl
BUJICOHAOIOICHSI, U300paKCHUE TOJDKHO OBITh MPHU-
eMJIEMOTO pa3Mepa, KOHTYpPhI 00BbEKTa TOJDKHBI UMETh
JIOCTaTOYHBIA KOHTpacT. Ecim n3o0paxkeHus He cOOT-
BETCTBYIOT NPEABSBISIEMBIM TPEOOBAHMAM, TO OHU OT-
CCHBAIOTCS Ha DPAHHUX JTalax W HE IOJBEPraloTcs
nmanpHeimeit 00paboTke B 6oiee TPyIOEMKHX MPoIie-
Jypax CerMEHTaIlNH, KITaCCH(PHUKAINN 00BEKTOB, BBI/IC-
JICHHUS TPU3HAKOB W WX HACHTH(PHKANKUU. DTO CyIIe-
CTBCHHO 3KOHOMUT BpPEMS U IMO3BOJACT 3aMETHO CHU-
3WUTh MPOIIEHT OLIMOOK PACIIO3HABAHMSI.

Ha ocHoBe aHanm3za psijia Hay4HbIX paboT 1Mo 1aH-
HOW TemaTuke [1-5] ObIIO BBISBIEHO, YTO OJHO3HAY-
HBIX TTOJIXOJIOB K OMNPEACICHHIO PE3KOCTH H300paxe-
HUH (SIBHOE BBIJICJICHNE KOHTYPOB KOHTPACTHBIX TIepe-
XOJIOB HAOJIOMaeMBIX OOBEKTOB) HE CYIIECTBYET, HO
MMEETCsl HECKOJIBKO allTOPUTMOB, KOTOPBIE TI03BOJISIOT
BBIYHCIIMTH OLICHKY PE3KOCTH H300paKeHHI Ha OCHOBE
€ro XapakTepUCTHK. BBIIEII0TCs ABE IPYIIBI METO-
JIOB: IlepBas IpyNIia OCHOBaHA Ha BBIYUCIICHHH pa3-

HOCTHBIX XapaKTEePHUCTHK HaONIOTAaeMOTo H300paxe-
HUSI, HallpuMep, CPEIHETO 3HAYeHMs SPKOCTU IOCIe
npeoOpa3oBaHus U300paxeHus oneparopom Jlamnnaca;
BTOpas rpymnra pacCyuTadHa Ha BBIYUCJICHUEC YaCTOTHBIX
XapaKTepUCTHK  M300pakeHus  (mpeoOpa3oBaHusA
®dypre 1 Wavelet-npeodbpazoBanus).

ANTOpUTMBI Ha OCHOBE (PMIIBTpAIMU, OTHOCSIIH-
€csl K IIepBOi TpyIIle, UMEIOT YyBCTBUTEIBHOCTH K Ka-
4ecTBY 00pabaTbIiBaeMOro n300pakeHUs U XapakTepy
n300pakeHHBIX 00BEeKTOB. TakmM 00Opa3oM, mpH ¥c-
MIOJIb30BAaHUN ATUX AJITOPUTMOB IOIY4aeTCs HEOIHO-
3HAQYHOCTh PELICHUsS: B KAUeCTBE PE3yJbTaTa MOXKET
OBITH BBICOKASI OIICHKA PE3KOCTH IS TIOXOT0 H300pa-
KEHUSI CO CIIOKHBIM OOBEKTOM M HM3Kasl OLCHKA IS
MIPOTHUBOIIOIOKHOTO CITy4asi.

YuuteiBast onbIT uccaenoBanuii [1, 3], B KoTophIx
Ha OCHOBE MOJICJIMPOBAHMS MPOAEMOHCTPUPOBAH JI0-
BOJIEHO OOJIBIIION pa30opoc pe3ysIbTaTOB MPH BHIYHCIIC-
HUM PA3HOCTHBIX XapaKTEPUCTUK H300pa)KeHUs!, ObLI
BBIOpaH ajdropuT™M Oe33TaJIOHHOHN OLEHKH, MPHHAJIe-
JKaluil KO BTOPOU rpyIile U OCHOBAaHHBIA Ha aHAJIN3€
YacTOTHOM obacTu mpeodpazoBanus Pypoe Habmoqa-
€MOT0 U300paKCHHUS.

ITocTanoBka 3agavn.

CereBas cucTeMa BHICOAHATUTHKHI TIpoekTa eVi-
sion (www.evision.tech) moctpoeHa Ha TEXHOJOTHH,
UCIIOJNB3YIOLIeH METObI KOMITBIOTEPHOTO 3pEHHS IS
aBTOMAaTU3UPOBAHHOTO COOpa JJAHHBIX Ha OCHOBE aHa-
JIM3a TMOCIIEA0BaTENbHOCTH N300paKeHHH, MTOCTYIar0-
LIMX C BUJEOKaMEp B PEKUME PEaIbHOTO BPEMEHH.

Cucrema BKIIIOYaeT B ce0s1 KOMIUIEKC IPOrpaMM-
Horo obecrieueHus (I1O) mast paboOTHI ¢ BUACOKOHTECH-
ToM. basuc nmporpaMMHOro obecrie4eHust COCTaBIISIOT
ANTOPUTMbI MAIIMHHOTO 3PEHUS, TIO3BOJIAIONINE BECTH
BUICOMOHUTOPHUHT ¥ IPOU3BOIUTD aHAIIN3 JAHHBIX 0€3
MIPSMOTO YJacTHUs 4eIOBEKa.

CTpyKTypHast cXeMa CHCTEMBl BUACOAHATUTHKU
npejacraBieHa Ha puc. 1.1.
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XpaHeHu1e NoNb30BaTeNbCKIX HACTPORK,
HACTpOeK NOAKNKYEHHBIX YCTPORCTS BuaeoHabnogeua,
meTauHbopmanmm o coBeitmax v obbexTax

Puc.1.1. Cemesas cucmema sudeoananumuxu €Vision

B peanbHOM BpeMeHH ¢ KaMep BUACOHAOIIOICHUS
TpaHchupyeTcsi Buaeonorok. CucreMa BuUIEOaHAH-
THKH CIIPOEKTUPOBaHA TaKUM 00pa3oM, 4To HH(popMa-
ST U3BJIEKAETCS U3 ()parMeHTOB BUAEONOTOKA — Kaj-
poB. Hapeska kagpoB ocylIecTBIsIETCS B MOJyJIE BU-
Je03axBara.

PesynpraToM paboTHI CHCTEMBI BHACOAHATUTHKA
SBISIETCSI TIOTOK METaJaHHBIX, TO €CTh CTPYKTYpHpO-
BaHHOE OITMCAHHWE TOTO, YTO MPOUCXOAUT B 30HE
HaOJII0/IeHNs], KOTOPBI HaKIagbIBaeTCs HA BUCOIO-
TOK B peaJibHOM BpeMeHH. MeTaaHHbIe BKIIIOYAIOT B
ceOst nH(OPMAITHIO O TIOABMIKHBIX 00BEKTAX, HX TPACK-
TOPHUM M CKOPOCTH, NPH3HAKaX MX aBTOMATHYECKON
knaccudukanuu 1 uaentudukanuu. Takum oOpazom,
Ha TOHKHMH KJIMEHT OJIHOBPEMEHHO TPAaHCIUPYIOTCS B
PEeXUME peanbHOro BpeMEHHU: MeJraianHble (I0Ce10-
BaTENIHLHOCTh BUJCOKAIPOB) U METaJaHHBIE (PE3yJIbTaT
BHJICOQHAITN3A).

B ToMm ciyuae, xoraa usoOpaxkeHue, B3AToe B 00-
paboTKy, YXyIIIAeTcsi M3-3a Pa3MBITUS BCIIEACTBHE
JIBIDKEHUST 0OBEKTOB/BHIEOKaMEPbI, TIPOIECC HICHTH-
¢duKanuy 1 KiIaccupuKanuu oOBEKTOB Ha M300paxe-
HUH yCIOXKHSETCS ¥ TPUBOJUT K omrOkam. OCHOBHAs
LeJb ATON CTAaThH - MOMCK 3(PPEKTHBHOTO AITOpHUTMA
OBICTPOTO OTIpEZIETICHUS] U OTCEUBAHUS M300paKEHUMH,
HE MPUTOJHBIX AJIsI PEIICHHUS 3a]a4 WACHTU(DUKALINH,
Ha OCHOBE ()OPMHPOBAHHS OLICHKH MX PE3KOCTH.

ITouck m npoBepka MHGOPMATHBHOCTH NpH-
3HAKOB.

Junst moucka MHGOPMATUBHBIX MPU3HAKOB BBISIB-
JeHus 1eeKToB N300paKeHH, CBSI3aHHBIX C Pa3Mbl-
THEM T'paHuUI] 00BEKTOB BCIIEACTBUE UX ABHKEHUS WIN
pachoKycHpOBKH, OblIa IPOAHAIU3UPOBAHA YACTOTHAS
oOnactp npeobpazoBanust Oypre A1 TECTOBBIX H300-
paxenui (puc. 1.2 a-g).

a

HH
o —6

Puc. 1.2. Tecmosvie uzobpadicenus.
a — ucxo0Hoe uzobpasicenue Oe3 uckaxiceHutl, 6 — uz0opadceHue nocie 0OPaAboOmKU 2aycco8biM QUILMPOM OIS
umumayuu pac@oxkycuposku (okro gurvmpa 30x30 nuxceneii, § = 4), 6 — uzobpasicenue nocie 06padbomxu
Gunompom umumayuu osudicenus (cmeujerue 20 nuxceneil, 20pU30HMAIbHOE HANPABLEHUe).
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PaccunThIBaIOCh JBYMEPHOE AUCKPETHOE MPeod-
paszoBanue @ypbe oT nzobpaxenus Im(X, y) st ero
[peCTaBJICHHUs B YaCTOTHOM 00actH (U, V)

. ux vy
Im(u,v) = - T SN I, y)e 2 V) (1)
Hockoneky — Imyg, = ﬁZQ”:‘J YyzoIm(x,y) =

M—l'NIm(O, 0), to Benmuuna Im(0, 0) paBHa unciy M -

N, yMHOXKEHHOMY Ha CpeiHee 3HaueHHe (YHKLIHU
Im(x, y).

Ha puc. 1.3 — 1.5 npencraBiieHsl TECTOBBIE H300-
paXeHus, OTAEIbHO, aMILIMTY bl criekTpa Im(u, v) u
ero (a3oBoii cocrasistomei. s 6onbiei nHpopma-
TUBHOCTH NPEICTABJICHUS] aMIUIUTYABI CHIEKTpa OblIa
BBEJICHA BEJIMUMHA «CPE3a» CIIEKTPAITBEHBIX KOMIOHEHT
T}, KoTopas BeIOpaHa paHoOi 1.5 X 10,

100 200 300 400 500 600 700

Puc.1.3. Omobpasicenue cnekmpanbHbix Xapakmepucmux UCXo00H020 mecmogo2o uzobpaxcenus (puc. 1.2a):

a — 3D omobpasicenue amnaumyowl cnekmpa, 6 — 2D omobpasicenue ¢pasvi cnekmpa

|[Im (u, v)|

200
300 &
400
500
600 f

700 . |
100 200 300 400 500 600 700

Puc.1.4. Omobpadicenue cnekmpanbHbX Xapakmepucmuk pac@oKycuposanio2o uzobpasicenus (puc. 1.26):

a — 3D omobpasicenue amnaumyovl cnekmpa, 6 — 2D omobpadicenue ¢pazvi cnekmpa

«107

[Im (u, v)|

100 200 300 400 500 600 700

Puc.1.5. Omobpasicenue cnekmpanbHblX Xapakmepucmux CMAa3aHH020 mecmogozo uzobpaicenus (puc. 1.28): a
— 3D omobpasicenue amnaumyovt cnekmpa, 6 — 2D omobpasicenue ghaswl cnekmpa
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W3 ananmza npejcTaBlieHHBIX CHEKTPaJbHBIX Xa-
PaKTEPUCTUK CIIEIYyeT, YTO BBHIOOpKA KOJIMYECTBA OT-
CUETOB aMILIUTY/IbI CIIEKTPA HA ONIPEIEJICHHOM yPOBHE
ABJISIETCSI MH(OPMATHBHBIM TPU3HAKOM ISl PEILCHUS
3ajauM Ki1accu(uKanuy n3o0paxxeHni 0e3 NCKaKeHUH
U HU300pakeHNi ¢ pachOKyCHPOBKOW OOBEKTOB WU
Pa3MBITHEM BCIICACTBUE ABWKEHUS. [11s H300paskeHUi
C SIPKO BBIP2XCHHBIMH TpaHULAMH OOBEKTOB (pHC.
1.2a) Ha omnpeieneHHOM ypOBHE Cpe3a CIEKTPalIbHbIE
KOMIIOHEHTHI pactipeneneHsl (puc.1.3a) mo Beeit mioc-
KocTH Kazpa. /1 nzo0pakeHuii ¢ pa3MBITBIMU TPaHH-
1amMu 00beKkTOB (puc.1.26,6) HaOOJACTCSA CMELICHHE
KOMITOHEHT CIEKTpa K Hayally KOOPJMHAT, YTO MOYKHO
yBUAeTh Ha puc. 1.4a u 1.5a.

Onucanue aaroputMa GopMUpoBaHHs OLEHKH
pe3KoCTH.

Anroput™ 0€33TalOHHON PE3KOCTH N300paKeHUH
3aKJII0YACTCS B CIICAYIOIIEM:

1. Han aHanu3upyeMbIM H300payKeHHEM BBIIOJ-
HseTCs AByMepHoe mpeodpasoBanue dypre (1) B pe-
3yJIbTATE Yero mojydaetcs crektp [Im(u, v)|.

2. BemomHseM  HOpMHpOBaHHE  KOMIIOHEHT
CIeKTpa K MakcuManbHoMy 3HaueHuro Im(0, 0).

10°

ESt(Th)

3. Tlpom3BoauTcsi pacyeT OLEHKH PE3KOCTH II0
dopmyie

Est(Ty) = Z%:O Zg=0|1m(u: v)| |Im(u,v)2Thv 2

rae Ty, - noporosasi BEIM4MHA KOMIOHEHT HOPMH-
POBAHHOTO CHEKTpA.

Ouenka 3(p)¢eKTHBHOIO AUANA30HA 3HAYEHMIt
napamerpa Tp,.

IToporogas BenuunHa Tj, CyIIeCTBEHHO BIUSIET Ha
I[I/IHaMI/I‘ICCKI/II‘/‘I JUara3oH BCJIMYMH IMOJIYyYacMbIX OlE-
HOK. J[s kauecTBeHHOW KiacCH(UKAIIUU H300paxe-
HUA HEOOXOAMMO OTCYTCTBHE KOPPEJLIIMHU IUara3o-
HOB OILIEHOK PE3KOCTH HM300pa)KEHWH, OTHECEHHBIX K
Pa3IMYHBIM KJIacCaM.

st oneHky BenmuauHbI Ty, OBUTH IPOBEAEHBI BbI-
YHCIUTENbHBIE JKCIEPUMEHTHI Ha IOCIEJOBATEIBHO-
CTH TECTOBBIX M300pakeHWH. B pesyipraTe 3Kcmepu-
MEHTOB OBIIM MOJYYEHBI 3aBUCMOCTH BEJIHMYHH 0€33-
TQJIOHHOH OIICHKH PE3KOCTH H300paKeHWid OT
W3MEHEHMs 3HadeHus mopora Tp,. YcCpeaHEHHBIE IO
YHCITY OKCTIEPUMEHTOB 3aBUCUMOCTH IPEACTABJICHbLI HA
puc. 1.6.

Ty 1073

Puc.1.6. 3asucumocmo usmenenust oyenok Est(Ty,) om éenuuunst nopoea Th,.

U3 rpaduka crnemyer, 4To BBIOpaHHAs SMIHpHYE-
ckd BenuuuHa nopora Ty, = 1.5 X 10™* Haxoautcs B
JUana3oHe 3HAY€HWH, rapaHTUPYIOIMX MaKCHMalb-
HOE PacCTOSHHE MEXAY Kiraccamu m3o0paxkenuii. I1o-
3TOMY B JAJIBHEHIINX SKCHEPUMEHTaX M KJIacCU(HKa-
IIMH W300paKEHUH MOXKET MCIOIb30BaThCS 3Ta BEIH-
YUHA IIOpOra ¢ OTKIOHeHHeM He Gonee F0.5 X 1074,

Paboma 6vina evinonnena npu noooepoicke OO0
«Jlabopamopus yugpoesoi mparcgopmayuny

(www.digtlab.ru).
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B pa60Te MPCAJIOKECH METO/] OLICHKU IoKa3aTejei (byHKHI/IOHI/IpOBaHI/IH MOPCKOI'0 3€pHOBOIr0 TEpMHUHAJIA.
HpC,Z[HO)KeHHBIﬁ METOA IIO3BOJIACT 000CHOBBIBATh KAUECTBECHHBIN 1 KOJIUYECTBEHHBIH BbI60p O60py,I[OBaHI/I$I MOp-
CKOI'0 3¢pHOBOI'0 TCpMHHAJIa, IPpUHUMAasA BO BHUMAaHUEC KaK ce0eCTOMMOCTh NEPEBAJIKA I'Py34d, TaAK U BPpEMA 06pa—

OOTKM IPY30BBIX MTAPTHH.
Abstract

The paper proposes a method for assessing the performance of the sea grain terminal. The proposed method
makes it possible to substantiate the qualitative and quantitative choice of equipment for the sea grain terminal,
taking into account both the cost of cargo transshipment and the processing time of cargo consignments.

KiroueBblie cj10Ba: 36pHOBOM TepMHUHAJ, ONTHMH3AIUS COCTaBa TEXHUYECKUX CPEACTB, HEpAaBHOMEpHAs 3a-

rpys3Ka.

Keywords: grain terminal, optimization of the composition of technical means, uneven loading.

Beeoenue. B mHacrosmee Bpems HaOmomaeTcs
TEHJICHIIUSI yBEIWYICHUS] MUPOBBIX 00BEMOB TOPTOBIIN
M, B YaCTHOCTH, POCT 0ObeMa MEpPEeBO30K 3EPHOBBIX
rpy30B. 3HaYUTENbHAsI YacTh MEXIYHAPOAHBIX TIEpe-
BO30K 3EPHOBBIX T'PY30B OCYHIECTBISETCS MOPCKHAM
TparcopToM. OT A3 PEKTHBHOCTH TEXHOIOTHH XpaHe-
HUS 1 TIEPEBAJIKH 3epHa CYIIECTBEHHO 3aBHCHUT €T0 Ka-
YECTBO M CTOUMOCTB JIJ1sl KOHe4HOro notpedutess. [To-
9TOMY OOJIBIION NMPAKTUYECKUI HHTEPEC MPEACTABIISET
pa3BUTHE TEXHOJIOTHH XpaHEHUS! M NEPEBAIKH 3E€PHO-
BBIX I'PY30B Ha MOPCKHX 3€PHOBBIX TEPMUHAJIAX.

B cratee [1] uccneayrootes 3aaud ONTUMHU3ALNAN
pasMenieHust 000pyI0BaHMs ISl 36PHOBBIX TEPMHHA-
noB. B pabore [2] npemnokena maremaTuueckas Mo-
JIeTTb OTIpeieIeH s TPeOOBAaHMI K MOIITHOCTH 000y 10-
BaHUS U €MKOCTHU CKJIAJICKHUX eMKOCTeH. B3aMooTHO-
IICHUS MEXITy y4acTHHUKaMHU rporecca
TPaHCTIOPTHPOBKH 3€pHA M OallaHC MX WHTEPECOB Ha
OCHOBE CHCTEMBbI Pa3IIMYHbIX KPUTEPUEB PaCCMaTpPUBA-
forcs B [3]. B craTesx [4, 5] npeacraBieHsl KOHIENTY-
AJbHBIC U MaTEeMaTHYECKUE MOJACTH (HYyHKIIMOHHPOBA-

HUSI [IETTOYEK MOCTABOK 3€pHA, BKIFOYAIOIIHE aBTOMO-
OWJIBHBIC M JKEJIC3HOOPOXKHBIE TIEPEBO3KH, JIEBATOP-
HOE XpaHeHue. 3aj1aud, CBA3aHHBIE C ONTHUMH3AIMEH
MOPCKOW TPaHCHOPTHOW HH(PACTPYKTYPHI, HCCIEI0-
BaHBI B paboTax [6—8] Ha OCHOBE MHOTOKPHTEPHAIb-
HOT0 ITOJX0/Ia C YYEeTOM CIICHU(PUKHU CTPYKTYPHI IPy30-
moToka. B cratee [9] mpeanoxkena croxacTudeckas Ma-
TEMATUYCCKasd MOIACJIb ONPCACICHUA paHI/IOHaJ'IBHOf/'I
WHTCHCUBHOCTU ABUXCHHUA TPAHCIIOPTHBIX IMOTOKOB C
yueToM OajlaHca 3aTpar Ha TSATOBBIE PECYpCHl M H3-
JICPXKKU TPY30BIaACbIIeB. MeToabl ONCHKH 3dek-
TUBHOCTH TIpOLIECCA JOCTAaBKM HACBIIHBIX TPY30B C
YYETOM TEXHOJIOTHYECKHX OCOOCHHOCTEH HCCIIeno-
Basbl B [10]. DddexTuBHOE HCMONIB30BaHHE 000PYHO0-
BaHMS — KJIIOYEBOW (DAKTOp yCHEmIHO# paboThl MOp-
CKHX TIOPTOBBIX TepMHHANOB. B crathe [11] mpemmo-
JKEHBl METOJbl IUIAHWPOBaHHS ONTHMAIBHBIX CPOKOB
3aMeHBI 000PyIOBaHUI MOPCKOTO MopTa Ha Ooiee co-
BepIIEHHOE 00OpyAOoBaHHE HOBOro THma. B paborax
[12—14] npencrasieHo Uccien0BaHUE TUHAMUKH CPEI-
HUX MoKa3zateiei 3G(eKTUBHOCTH (DYHKIIMOHHPOBA-
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HUsI 000pY/IOBaHuUs, aHAIN3 KOJIeOaHUH 3TUX MOKa3aTe-
Jiell BO BPEMEHH, a TaKXkKe MPEeJIoKEeH METOo/l 000CHO-
BaHMSI CPOKOB 3aMEHBI 000PYI0BaHHSI MOPCKOT'0 OpTa
C y4eroM HecTaOWJIBHOCTH WHTEHCHUBHOCTH €ro 3a-
TPY3KH.

B crarpax [15, 16] ouenka u onTUMH3anus pa-
00Tl HH(PPACTPYKTYPBI MOPCKOTO TPAHCIOPTa OCHO-
BaHbl Ha MCIOJb30BaHUM METOJOB HMHTAIMOHHOTO
MoJenMpoBaHus. B psine paboT mist uccnenoBanHus mo-
Kazarenel pabOTHI TPAHCHOPTHBIX CHCTEM, (PYHKIIHO-
HHUPYIOIINX B YCIOBUSIX, KOTAa YPOBEHB 3arpy3KH HOA-
BEpKeH CIy4alHBIM KOJeOaHWUAM, UCIIOJIB3YIOTCS Me-
TOJIbl TEOPHU MACCOBOTO OOCITY)KHMBAHUSI U CIy4aiHbIX
npoueccoB. OIHAKO, UCIIONIL30BAHUE ITUX METOJIOB BO
MHOTHUX CITy4yasix He T03BOJISIET B TIOJIHOW MEpe y4ecTh
CrenudUKy pasIMuHbIX MPOLECCOB, UMEIOUINX CYIIe-
CTBEHHOE BJIMSHHE Ha IOKa3aTelM pabOThl CHCTEMBI.
[TosTomy GoNBIION PaKTHIECKAN HHTEPEC MPEICTaB-
JSIeT Pa3BHTHE ITOJXOJI0B, OCHOBAHHBIX Ha IPHMEHE-
HUH METOJIOB UMHTAlMOHHOTO MOJIETMPOBAHHS.

Ilocmanoska 3adauu. llenbio cTaTby SABISAETCS
HCCIIeIoBaHMe MPOoOIeMBl 000CHOBAHHUS ONITUMAITEHON
KOMIUIEKTAllMd MOPCKOTO 3€PHOBOTO TEpMHHAJIA TeX-
HUYECKHMH CPEACTBAMHU Ha dTalle ero MpoeKTUpOBa-
HUs. O‘ICBI/I)IHO, YTO €CJIM OrpaHUYUTHLCA MHUHHUMaJlb-
HBIM HaOOpOM 00O0pYIOBaHUS, HEOOXOAUMBIM IS
TOTO, YTOOBI CIIPaBUTHCS C 3aIJIAHUPOBAHHBIM CpeJTHE-
TOZIOBBIM I'PY30II0TOKOM, TO 33 CUET MHHUMHU3AIMU Ka-
MUTATBHBIX PAaCcXOJ0B MOXKHO JOCTHYb HH3KOH cebe-
CTOMMOCTH TIepEeBaNKH €IWHHULEI Tpy3a. Ho mpu sTom
BO BpeMsI IIMKOBBIX HAIPY30K MOKET HaOMIOAATECS Cy-
IIECTBEHHBII HETOCTATOK MPOIYCKHOW CIIOCOOHOCTH,
BCJICAICTBHE YETO HA TIMKE CE30HA BPEMSI OXKHIaHHA 00-
pabOTKH IPy30BBIX MAPTHH MOXKET AOCTUTaTh HEIOIY-
CTHUMO OONBIINX 3HaYeHUH. JI0OUThCS CYyIIIECTBEHHOTO
COKpallleHUs] BPEMEHU OXKUJaHHs 0OpabOTKH Tpy30-
BBIX l'[apTI/Iﬁ MOXHO 3a CUCT YBCIMYCHHA KaduCCTBa U
KOJIMYECTBA TIEPErpy304HOr0 00OpPYIOBaHHS TEPMH-
Hanma. OJHAKO, MPH 3TOM YBENMYATCs KallUTalbHbIE
pacxo/ibl Ha 000pyIOBaHMeE, a, CIE0BATENbHO, BEIpac-
TET U ce0eCTOMMOCTh MEePEeBAIKH Tpy3a. Takum obpa-
30M, BO3HHMKaeT MpobieMa BeIOopa Takoil KoH(pHUrypa-
A oOecreueHusl TepMHHaANa OO0OpYIOBaHHEM, MpH
KOTOpO# mocturaics Obl 6ajmaHc MEXIy cebecTonMo-
CTBIO TIEPErpy309YHBIX paboT M BpeMeHeM 00pabOoTKH
Ipy30BBIX ApTHIl HAa TepMuHaie. MccnenoBanuto 3Ton
npoOJIeMbl U TIOCBSIIIICHA JIJaHHAs padoTa.

Pezynvmamut uccneoosanusn. Ilpenmnonaraercs,
9TO CyMMAapHBI TOAOBOH TI'py30MOTOK, MPOXOISIIUN

4yepe3 TEepPMHUHAI, MOXET OBbITh CIPOTHO3UPOBAaH C
ONpENEICHHON CTENeHbI0 TOUHOCTH. 3asBKH Ha Iepe-
BaJIKy MapTHH TPpy3a MOCTYIAIOT OT IPy30BIaebLEeB
Ha TepMHHaJI B TEYEHHUE T0J1a HepaBHOMepHO. OfiHa 3a-
sIBKa COOTBETCTBYET OJHOHM CyIOBOW HapThH, MpUOBI-
BaOILEH Ha pa3IMYHBIX BUAAX TpaHcnopTa. B mocty-
marormiel 3assBke 0003Ha4YeH 00bheM IIpe TaraeMo K 1e-
peBaJike TpPy30BOW IapTHH, THI 3EPHOBBIX H TO,
KaKHUMH BUJaMH TPAHCIIOPTA 3Ty AapTHIO IPy3a INIaHu-
pyeTcst DOoCTaBIATh Ha TepMuHal. Jlomyckaercs, 4To
OJIHA TPY30Bast MAPTHSI MOXKET JOCTABIISATHCS HA TEPMH-
HaJl TTapajyieNIbHO HECKOJILKUMH BUAaMH TPaHCIIOPTA!
B aBTOMO6I/IHSIX, B JKCJIC3HOAOPOXHBIX BaroHax W B
Oapkax. B 3asBke yKa3bIBalOTCS IIAHUPYEMbIE JAThI
HayaJla MMOCTYIUICHHS TPpy3a Ha TEPMHHAI KaXKABIM H3
YKa3aHHBIX BHIOB TPAHCIIOPTA, MHTEHCHUBHOCTH II0-
CTYIUICHUS T'Py3a, a TAKXKe yKa3bIBaeTCs JaTa Mpuxoaa
cynmHa mox oopaboTky. [lpy mpuHATHH 3assBKH K 00pa-
0OTKe yKa3aHHBIE B HEl CPOKU (DUKCHUPYIOTCS B JJOTO-
BOpE, 1, B COOTBETCTBHH C STUMH CPOKAMHU ¥ HHTCHCHB-
HOCTSIMH, B JaJIbHEHIIEM Ha TEPMUHAII IIOCTYTIAET IPY3
U IPUXOJUT CyJHO MOZ morpysky. Ecim 3arpyska tep-
MUHaja He MO3BOJIIET OOCIIYKUTh MOCTYNHBIIYIO 3a-
SIBKY HEMEJUICHHO, TO JTa 3asiBKa IMOMEIAEeTCsl B 0Ye-
pelb.

TepMuHam TPOEKTHPYETCS TakUM 00pas3oM,
9YTOOBI TIOJIHOCTBIO OCBaWBAaTh IJIAHUPYEMBIH Ha Toj
o0mmwuit 00beM rpy30B. Jlomyckaercs, 4T0 HEKOTOPBIM
U3 TMOCTYMAIOIIMX 3asfBOK INPHACTCS OIpeeiIeHHOS
BpeMsl O)KHAATh CBOEH odepean Ui OOCTYKUBaHHS.
OTKa3bl B 00CITy)KMBAaHWH 3as1BOK He omyckatoTes. Cy-
IIECTBEHHOE BJIMSHHE Ha PaboTy TepMHUHAJIA OKAa3bl-
BAIOT CE30HHBIC KOJIEOAHNsI HHTEHCUBHOCTH TPYy30II0-
TOKa.

[Mokazatenu 3¢pdexTHBHOCTH PabOTHI TepMHHAIIA
CYUIECTBEHHO 3aBHCAT OT KaYeCTBEHHOTO M KOJIHYe-
CTBEHHOTO COCTaBa 00OpyJOBaHMsl TepMuHana. Vme-
eTcs psil BO3MOXKHOCTEH KOMIUIEKTAllMM 3€pHOBOTO
TepMHUHaNa 00OpysOoBaHUEM. B kauecTBe OCHOBHOTO
HKOHOMHYECKOTO0 1oka3areiisi 3 (HeKTHBHOCTH PabOThI
TEpMHUHAIA B JJAHHOW CHUTyalnuu IieJaecooOpasHo pac-
cmatpuBaTh 3HaueHne Equivalent Annual Cost (EAC)
(cMm., Hanpumep, [17]) mpuOBLTH MM CyMMapHBIX pac-
XOJIOB pacCMaTpHBAEMOT0 TEpMUHAIA.

Jlst OLleHKM CyMMapHBIX CPEIHETOAOBBIX Pacxo-
OB TepMHUHaja OyJeM HCIOJb30BaTh 3HaueHHe EAC
CYMMapHBIX pPacxoJl0B TepMHHaNa. OTO 3HAYCHUE
omnpenensiercs: GopMyIoit

EAC (Ctotal ) = Z (EAC (Ccapital k) + EAC (Coperational k ))+ EAC (CO) + EAC (Cadmin) ' (1)
k=1

rac EAC (Ccapital k) — DKBHBAJICHTHAs 1oao-

Basi CTOUMOCTb BCEX KaMTAJIbHBIX U3/IEPKEK, CBA3AH-
HBIX C k-oﬁ eIMHUIICH 000PYI0BaHUS;

EAC(C

Basg CTOMMOCTH BCEX ONCPAIMOHHBIX H3ICPIKEK, CBI-

operational k) — DJKBHBAJICHTHas IOJ0-

sauHbIX ¢ K -0if exuunueit 000pyIOBaHUS;

EAC(CO) — OJOKBHUBAJICHTHasA roaoBass CTOU-

MOCTB 3aTpaT Ha IPOCKTHBIE U IOATOTOBUTEIILHBIC pa-
6OTLI, CBA3AaHHBIE CO CTPOUTEIILCTBOM TEPMHUHAJIA,

EAC (Cadmin) — OKBUBAJICHTHAsA rogoBas CTo-

AMOCTh OOIIMX COOPOB M aIMUHHUCTPATUBHBIX H3IIEP-
KEK TepMHHAJIA.
J1ist O1IeHKH ce0EeCTOMMOCTH NIEPEBAJIKH ¢TUHHIIBI

rpy3a Cunit Oynem paccmatpuBarh 3HaueHne EAC
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BCEX PacxXxo/0B TEpMHUHAJA, AEJICHOE Ha CPEIHEroJo-
BOH 00BbEM IPy30II0TOKA:

o= ) T @

Z;A

O603HauNM ti —Bpems rotosHOCTH | -Ii rpy30BOIH

MapTUH K 00pabOTKe OT MOMEHTA Hayalia MOJICIHPOBA-
HUSI B COOTBETCTBUU C 3asBKOM Ha TMEPEBAJKY Ipy3a,

* -
IIET; ti — (axTHYecKOe BpeMs Hadana oopadoTku | -i
TPY30BOIM MapTUM OT MOMEHTa Haualla MOJEINpOBa-

uust, et. Torna BpeMst oxkunanus Boinoanenns | -i 3a-
A, =t —t
asku paBo A, =1 —1; . Takum oGpasom, cpennee

BpPEMs OKMJAAHUSA 3asIBKU B OUCPEAU COCTABIIACT

iAwi
A, =— — (3)

OueBHIHO, YTO 3HAYEHHE Aw MOJKET OBITh MH-

HUMH3HPOBAHO 3a CYEeT KOHIICHTPAMU Ha TepMHHAIE
GOJIBIIIOrO KOJIMYECTBA MAKCUMAIBHO IPOU3BOIUTENb-
HOro obopynoBanus. OmHAKO, TaKXKe OYEBHIHO, YTO
IIPU 3TOM Ce0ECTOMMOCTh TEPEBANIKN EIUHUIIBI TPy3a

Cunit
eCliM Ha TepMHHAJE Pa3MECTUTh MUHUMAJIBHOE KOIH-
YeCTBO O00OpYyIOBaHHsA, KOTOPOE HEOOXOJUMO ISt

TOT0, YTOOBI OCBAMBATh MOCTYIAIOIIUI IPY30MOTOK, TO
[IPU TAKOM MOJXOJI€ YIAaCTCsl JOCTUYb MUHUMAJIbHOTO

Oynet ciumkoM Oonbinoi. C Apyroi CTOPOHBI,

3HAYCHUA C OJHaKO IIpHU 3TOM, OUCBHUIHO, 3HAYC-

unit »
HHUE AW OyIyT IPUHUMATD TOCTATOYHO OOJIBIIHE 3HA-

YeHus. B CB3M ¢ 3THM SICHO, UTO CTPYKTYpY 000pyI0-
BaHUS TEpPMHUHAJA CIEAyeT BEIOMPATH TaKUM 00pa3oM,

YTOOBI TOCTUTAJICS OallaHC MEXKTY 3HAUCHUSIMHU AW Hu
Cunit :

CIIEIYIOIIYIO 33/1a4y MHOTOKPUTEPUATIBHOM ONTUMH3a-
IHH.

Takxum o0pazom, 1erecoodpa3HO pacCMOTPETh

O6osznaunm ' — MHOKECTBO Beex BO3MOKHBIX
BAapMAHTOB KOMIUIEKTAIlMA TEPMHHANIA O00OPYyHOBa-
HUeM. PaccMoTprM 3a1auy HaX0XKJCHHS TaKOH KOH(H-

rypauumn obopynosanus I/ € Y , TIPX KOTOPOH OZIHO-
BPEMEHHO JIOCTHTaeTCsl MUHUMYM 3HaueHHUs ce0ecTon-

MOCTH NEPEBAJIKN CAUHUILILI T'py3a Cunit " 3HAYCHUA

CpeaAHEro BpEMCHU OXKUAaHU 3adBKH B OY€pEaAn AW .
(Cunit VA, )—V/G—W—>(m|n, min) . 4

OueBuaHo, uto 3amaya (12) He MOXET HMETh
€IMHCTBEHHOT 0 peweHusd. s uccieoBanus 3Toi 3a-
Jlayd ClieJlyeT MCIOJb30BaTh METOAbI MHOTOKPUTEPH-
ANTBHOW ONTHMU3aIUK. B MOMOOHBIX CITydasx KITFo4e-
Basi HH(GOpPMAIIHS, TO3BOJISIONIAS CIIEIaTh 00OCHOBAH-
HBId BBIOOP ONTHMAIBHOTO PEIICHUS, MOXET OBITh
MOJTydeHa Ha OCHOBaHHH aHAJII3a MTapeTOBOM TPaHUIIBI

3a7a4d  MHOTOKpUTEpUanabHON ontumusanuu. [lo-
CKOJIbKY aHAJIMTUYECKHI MOX0]] pelieHus 3a1a4n (4)
CBSI3aH CO 3HAYUTEILHBIMU TPYTHOCTSMH, JJIST HCCIE-
JIOBaHUS ITON 3a7auydl IIeIeCO00pa3sHO KCIIOIB30BaTh
METOJIFl MMHUTAIIMOHHOTO MOJICIIUPOBAHUS, KOTOPBIC
MTO3BOJIAT YYUTHIBATH BCE OCHOBHBIE 3TAIBl 00pa0OTKU
TPy30II0TOKAa M TEXHOJOTHYECKHE IIPOLEcCH 00pa-
OOTKHM TPY30BBIX MMAPTHUH.

Bb160o0wt. JIns oneHKH >KOHOMHYECKOH 3(dek-
TUBHOCTH (DYHKIIMOHMPOBAHUS TEpPMHUHANIA MPEJIO-
’KEHO HCII0JIB30BaTh mmokaszarens EAC. Ha ocHoBaHuu
MOJTy4eHHOM orieHku 3HaueHnii EAC mpennoxena me-
TOAWKa OOOCHOBAHMS ONTHUMAIILHOU CTPYKTYpPBI Tep-
MHHAaJIa. DTa METOJIMKA MO3BOJISIET 00OCHOBLIBATEL Ka-
YECTBEHHBIN U KOJMYECTBCHHBINH BEIOOP 000pyTOBaHUS
TepMHHAJIA, MPUHUMAs BO BHUMAaHHE KaK ceOecTou-
MOCTh MEpeBaJIKU Tpy3a, TaK U BpeMs OXUIaHHS 3a-
SIBOK B OUCPE/IN.
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Abstract

Some questions of the dependence of biological aggressiveness of the welding fumes on the main physical
and chemical properties (dispersity of particles of solid component of welding fumes (SCWF) etc) have not yet

been finally clarified.

Obijective of investigations was determination of the toxicity of SCWF nanosized fractions. Two grades of

high-alloyed test electrodes with rutile type of coating and different types of binding with lower chromium content
(Y1) were used. In order to study the toxic action of SCWF of test electrodes 14-25 and 14-32, we performed a
single intratracheal injection of 0.5 ml of TCWF nanoscale fractions (selected during welding in deionized water)
to rats. Magnetic fields were measured using a superconducting quantum interference device, SQUID magnetom-
eter. Chemical composition of the samples was studied by inductively coupled plasma atomic emission spectrom-
etry (AES-UIP). Ultrastructural changes were investigated using a scanning electron microscope Tescan MIRA3

(Tesla).

Changes in the liver of animals can be explained in terms of development in the body of diffuse and / or focal
dystrophic and / or destructive changes, which may be related to accumulation of compounds of metals capable of

exhibiting magnetic properties.

Keywords: welding electrodes, solid component of welding aerosol, nanosized fractions, chromium (Y1).

Introduction

Emission of nanoparticles into the working zone
air can accompany both the production processes,
where nanomaterials are the final product, and pro-
cesses that are not directly related to nanotechnologies,
in particular electric welding [1-3].

The welding process is accompanied by a complex
of unfavourablechemical, physical and psychophysio-
logical factors that pose a health hazard to welders [4,
5]. It is important to note that during the welder’s labour
activity it is important to emphasize that during the
work of the welder, the combination of production fac-
tors that affect his body can change more than once, as
the working conditions can differ significantly not only
in different industries, but also in separate sections of
the same enterprise.

Depending on the kind of production operation,
kind of metal, type of welding consumables, and pro-
duction technologies, the welder is under the impact of
various inherently harmful production factors. Studies
of the presence of harmful substances in the air of the
working area and breathing zone of workers engaged in
various types and processes of welding showed that the

most adverse factor is exactly the chemical one. Perfor-
mance of welding operations is accompanied by the
formation of harmful factors of a chemical nature, the
basis of which are the toxic components of the welding
fume (CF), as well as flux dust. In its turn, their quan-
titative and qualitative composition depends on weld-
ing method, metal composition, etc.

Welding fumes (WF), as a professional hazard,
have been studied for a rather long time. However, a
number of questions of the dependence of their biolog-
ical aggressiveness on the main physicochemical prop-
erties (dispersity of particles of the solid component of
welding fumes (SCWEF), their structural parameters,
solubility of individual compounds) have not been fi-
nally clarified.

Currently, it is suggested that the high incidence
rate in electric welders is due not only to toxicity of WF
components with irritant and mutagenic effect, but also
to the ability of nanoscale particles to deeply penetrate
into the tissues [6].

Nanosized particles are the main elements of all
SCWEF. Here, the integral chemical composition of
SCWEF nanosized particles essentially depends on the
type of electrode coating.
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This circumstance is extremely important in terms
of the potentially hazardous interaction of WF with the
human body, and makes it necessary to study SCWF
nanosized fractions in the welder’s breathing zone.

The objective of the studies is to determine the
toxicity of SCWF nanosizedfractions that formed dur-
ing welding by high-alloy electrodes with lower chro-
mium content.

Materials and methods of investigation

SCWEF nanoparticle toxic impact was evaluated
using two grades (14-25 and 14-32) of high-alloy test
electrodes with rutile coating type and different types
of binder with lower chromium (Y1) content (Table 1).

Table 1
Hygienic characteristics of welding electrodes
Electrode designation Binder type Wflght fraction sztt'e main _WF component_sl % —
Cr Cr Ni Mn n Fu
14-25 K-Na 1.96 2.62 1.47 | 481 | 1168 | 1.30
14-32 Li Not detected 3.91 1.39 | 520 | 5.76 1.56

Sampling of air was performed in the breathing
zone of the welder (permanent workplace). Air was as-
pirated with a flow rate of 0.5 | / min using a TAIFUN
P-20-2 sampler through Zaitsev absorber containing 10
ml of deionized water. The selected sample was filtered
with a syringe to which a filter holder with a 25 mm
diameter Domnick Hunter membrane filter with 100
nm pore size (England) was attached.

Chemical composition of air samples was studied
by inductively coupled plasma atomic emission spec-
trometry (AES-UIP), using Optima 2100 DV instru-
ment (Perkin-Elmer, USA).

To study the SCWF nanofraction of test electrodes
14-25 and 14-32, we conducted a single intratracheal
injection to rats of 0.5 ml of SCWF nanosized fractions
(selected during welding in deionized water).

Magnetic fields were measured using a Supercon-
ducting Quantum Interference Device (SQUID), the
principle of which is based on measurement of the mag-
netic susceptibility of magnetic carriers present in bio-
logical objects (organs and tissues, for example, of la-
boratory rats) [7]. Registration of weak magnetic fields
was performed in experimental rats over the region of
the liver location 1 month after a single injection into
the trachea of animals of suspensions of SCWF
nanofractions obtained by welding with electrodes of
grades 14-32 and 14-25. To measure the magnetic

fields, the rats pre-anesthetized with nibutal (20 mg /
kg), were placed in the "right side" position on the co-
ordinate table, which allowed moving the animals in
the coordinates of the matrix of measurement points
and the magnetic signal was recorded.

Internal organs of rats from which 0.5 cm thick
pieces of 1 x 1 cm in size were cut out, were used for
histological examination. Cut out pieces of the organs
were immersed into 10% solution of neutral formalin
for 72 hours. After that, they were rinsed in water and
dehydrated in an ethanol series (70%, 80%, 96%, and
100%), clarified in xylene and paraffinized. Paraffin-
embedded organs were used to prepare microtome sec-
tions, 7-10 mm thick, stained with hematoxylin and eo-
sin.

Ultrastructural changes were investigated using a
Tescan MIRAS3 (Tesla) scanning electron microscope
with Local Elemental Energy-Dispersion Microanaly-
sis System Oxford Advanced Aztec Energy (IE350) /
X-max 80.

Results and their discussion

In the samples selected in the welder’s breathing
zone in welding with test electrode 14-25, nanosized
chromium (Y1), manganese, zinc, iron, cobalt, copper,
silicon, magnesium, aluminium were found. At the
same time, iron, chromium, cobalt, copper were absent
after application of electrode 14-32 (Table 2).

Table 2
Concentration of nanosized metals (mg/mq) in air samples in welding with test electrodes
Metals, mg/m® Mn Zn Fe Co Cu Cr Si Mg Al
electrode 14-25 0.001 0.1 0.003 | 0.0003 | 0.0011 | 0.0014 | 0.007 | 0.01 | 0.001
Electrode 14-32 0.0011 | 0.00051 - - - - 0.003 | 0.0033 | 0.004

Toxicity was determined by studying the magnetic
signal and spatial orientation of the magnetic field of
the liver of rats, exposed to the impact of SCWF
nanofractions, with subsequent histological examina-
tion.

During performance of comparative analysis of
magnetic signals by the data of averaged values of their
energy characteristics, it was found that practically dur-
ing the entire measurement period the magnetic signal
over the area of the liver of rats exposed to the impact
of nanofractions of SCWF of electrodes 14-25, was
higher than the similar values in rats, exposed to the
impact of nanofractrions SCWF of electrodes 14-32.

Studying the maps of magnetic signal distribution

in the liver of rats of group 14-25 and group 14-32, re-
spectively (Fig. 1), allowed stating that:

a) in the control rat group, similar to studying var-
ious physical models, the magnetic map in “global
maximum” point is characterized by is characterized by
spatial ordering and often has a dipole distribution (two
regions with positive and different magnetic signal val-
ues, respectively);

b) unlike the control group rats, rat group 14-32 is
characterized by a predominantly non-ordered spatial
orientation of the magnetic signal compared to animal
group 14-25. Here, in group 14-32 just one rat
showed ordered spatial orientation of the mag-
netic signal characteristic for group 14-25.
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As one can see from the Figure (Fig. 1.), magnetic
maps of the majority of the experimental rats in group
14-32 have spatial heterogeneity. The maps show sev-
eral zones with positive / different values of the mag-
netic signal, which are uniformly oriented in space
(along the direction of the magnetization field) and
equally spaced.

Such properties of the magnetic signal are more
often associated with the fact that the source of mag-
netic signal is non-uniformly distributed in the volume
of the studied object, in which the presence of several

independent “activity zones” is noted. The data of de-
termining the spatial structure of the sources of mag-
netic signal in the liver of experimental rats #5 and # 1
of group 14-32 which are shown in the Figure (Fig. 2)
support these results.

One can see that two “activity zones” of the mag-
netic signal are determined in the liver of rat Ne 5 (group
14-32). On the other hand, in rat Ne 1 (same group 14-
32) the magnetic signal “activity zone” in the liver is
localized in one area of this organ.

8

Rat group 14-32

Rat Ne 5 Rat Ne 3

Rat Ne 4

Rat Ne 2

Rat Ne 1

P

e e

Rat group 14-25
—

Rat Ne 3 Rat Ne 1

Rat Ne 2

Rat Ne 5

Figure 1. Magnetic maps of the liver of experimental rats of group 14-32 and 14-25.
(One magnetic map is shown for each animal, arranged in the order of decrease of magnetic signal energy char-
acteristic)

Thus, the results of the conducted magnetometric
studies showed that the experimental rat group, ex-
posed to nanofractions of SCWF of electrodes 14-32,
demonstrates a difference not characteristic for rats ex-
posed to the impact of nanofractions of SCWF of elec-
trodes 14-25 on the body. This difference is character-
ized by the fact that at increase of the magnetic signal
over the area of rat liver, an increase of spatial hetero-
geneity of the magnetic signal in the organ is noted.

From biological positions, changes in the liver re-
vealed in magnetometric studies, can be explained in
terms of development of diffuse and / or focal dys-
trophic and / or destructive changes in the organ, which
may be associated, in particular, with accumulation of
compounds of metals capable of exhibiting magnetic
properties, in the parenchyma, elements of the organ
stroma and cells of reticuloendothelial system (RES).
In the case of formation of fibrotic changes in the liver,
these can be, primarily, iron compounds.

Revealed facts necessitate performance of mor-
phological studies of the liver of experimental rats of
group 14-32 and group 14-25.

At histological examination of the liver of rats ex-
posed to nanofractions of SCWF of electrodes 14-25,
complete preservation of the trabecular structure char-
acteristic of the organ, was noted. Blood vessels,
mainly central veins and sinusoidal capillaries, often

appeared unevenly expanded and were filled with mod-
erate amounts of blood. In hepatocytes located on the
periphery of the central veins (3 zone of the hepatic
acini) a significant lightening of the cytoplasm was of-
ten noted, especially in its perinuclear zone, where for-
mation of small and light vacuoles was found quite of-
ten. At the same time, hepatocytes with nonuniform
patterns of irregular, often amorphous basophilic gran-
ules in their cytoplasm, were frequently noted in the 1%
and 2" zones of hepatic acini. Such changes in the cy-
toplasm of hepatocytes were probably caused by
changes occurring in the mitochondria of cells, mani-
fected in that they take a condensed form.

It should be noted that hyperplasia and hypertro-
phy of individual stellate macrophagocytes was often
found in the parenchyma of the liver of rats exposed to
the impact of nanofractions of SCWF of electrodes 14-
25 on the body against the background of moderate ex-
pansion of the gaps of sinusoidal capillaries. In this
case, the cytoplasm of some of them acquired a notice-
ably dense appearance, which revealed small-sized ex-
cessively basophilic, rounded, or irregular, often elon-
gated nucleus. The number of such cells per unit area
of the slice, as a rule, significantly exceeded the control.

Results of histological examination of rat liver, ex-
posed to nanofractions of SCWF of electrodes 14-32,
showed that the organ completely retained the charac-
teristic trabecular structure, which practically did not
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differ from the control group and the previous group of
experimental animals (14-25). The parenchyma of the
organ, as in animal group 14-25, showed a moderate
expansion of the lumens of the central veins and sinus-
oidal capillaries, which in some cases also had a mod-
erate blood flow. However, in the parenchyma of the
organ, single hepatocytes or groups of cells with
marked sealing of their cytoplasmwere often found,to-
gether with hepatocytes with moderately expressed ba-
sophilic granular cytoplasm. However, such cells were
small in size, and had dense, rounded basophilic nuclei.
Such a nature of changes in hepatocytes indicated de-
velopment of dystrophic changes in them that are capa-
ble of developing at the subcellular level of their organ-
ization.

Against this background, in the parenchyma of the
liver of experimental rats exposed to nanofractions of
SCWEF of electrodes 14-32, stellate macrophagocytes
with signs of their expressed hyperplasia and hypertro-
phy were often revealed on the endothelium of enlarged
sinusoidal capillaries. In such cells, a small amount of
markedly enlightened cytoplasm was observed, often
against the background of marked hypertrophy of the
nucleus, which was characterized by pronounced baso-
philia and irregular shapethat could be evidence of cell
dystrophy.

Similarly, in the sinusoidal capillaries of the rat
liver, development of dystrophy of endothelial cells
was noted, in which the nuclear zone of the cytoplasm,
together with the basophilic nucleus of an elongated
shape, deeply protruded into the lumen of the capillar-
ies. Such morphological changes in the cells of vascular
endothelium were defined as dystrophic, which ac-
quired some meaning in order to explain those changes
that occur in the liver of rats when their body is exposed
to SCWF nanofractions.

Thus, the results of histological examination of the
liver of rats exposed to nanofractionsof SCWF of elec-
trodes 14-25 and 14-32 revealed dystrophic changes of
hepatocytes in it, which were mainly diffuse.

At the same time, the organ under the influence of
nanofractions of SCWF of electrodes 14-25 and 14-32
showed marked hyperplasia and hypertrophy of stellate
macrophagocytes with signs of their pronounced dys-
trophy, which probably developed in the cells due to an
increase in their functional activity.

It should be noted that the nonuniform nature of
filling of blood vessels in the liver with blood, dys-
trophic changes in hepatocytes, as well as hyperplasia,
hypertrophy, and dystrophic changes in stellatemacro-

phagocytes, whose main function is the absorption, me-
tabolism, and elimination of substrates that are foreign
to the body, constitute the morphological substrate that
creates the source of an enhanced magnetic signal that
has been detected by SQUD magnetometer over the
area of experimental rat liver.

Conclusions

Changes in the liver of animals, which were de-
tected in magnetometric studies, can be explained from
the standpoint of development in the body of diffuse
and / or focal dystrophic and / or destructive changes,
which may include those associated with the accumu-
lation in the parenchyma, elements of the stroma of the
organ and cells, of RES compounds of metals capable
of exhibiting magnetic properties. In the case of for-
mation of fibrotic changes in the liver, these can be pri-
marily iron compounds. Therefore, the more intense
magnetic signal over the liver area and spatial homoge-
neity of the magnetic maps of the majority of experi-
mental rats of group 14-25 compared to rat group 14-
32 may be explained by agglomeration of nanoparticles
in selected SCWF samples containing Fe and Co.
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The Armed Forces of the country play a key role
in maintaining the unity of the state and ensuring its de-
fense. A state can become independent only when it is
able to protect its land from any encroachments. In this
regard, in order to protect the sovereignty and territorial
integrity of the Republic of Kazakhstan, it was decided
to create its own Armed Forces. In accordance with the
Constitution of the Republic of Kazakhstan, on May 7,
1992, the decree of the president of Kazakhstan No. 745
‘on the formation of the Armed Forces of the Republic
of Kazakhstan’ was issued. Under the leadership of
president N. A. Nazarbayev and under the direct lead-
ership of the First Minister of Defense S. Nurmagam-
betov, the period of formation of the Armed Forces of
the Republic of Kazakhstan has begun.

The first organized military force on the territory
of Kazakhstan was formed from three centers. The first
of them is strategic forces subordinate to Moscow,
large bases. The second is formations belonging to the
Central Asian military district. The third is the 40th
Army. In order to create the Armed Forces of the Re-
public, it was necessary to subordinate these three to the
Armed Forces of Kazakhstan.

In the first stage (until late 1992) was necessary to
finalize the management structure of the Ministry of
Defence and other types of Armed Forces, to sign an
agreement with the Russian Federation and other CIS
States on the above mentioned issues, to determine the
final structure and number of all types of armed forces,
and develop basic legal documents for its functioning
(military doctorate, package of draft laws) [1, p. 12].

In 1993, through the adoption of the package of
laws ‘on defense and Armed Forces of the Republic of
Kazakhstan', ‘'on Universal military duty and military
service', as well as 'on the status of military personnel
and their family members and their social protection’,
the regulatory framework for military construction in
our state was created.

In February 1993, the first military doctorate was
received. This document defined the main directions
and content of military construction in Kazakhstan in

those years in the context of a sharp change in the in-
ternational situation and the construction of an inde-
pendent democratic state. It also played a positive role
in the formation of the Armed Forces. However, many
of the doctorine's clause eventually ceased to be rele-
vant. After all, the situation in Kazakhstan and around
it has radically changed. New factors have emerged that
destabilize the situation in the region and pose a threat
to national security.

The occurrence and possible foci of military con-
flicts near the borders of the state, the possibility of pen-
etration of international terrorist armed formations into
the territory of the country, the emergence of new nu-
clear states in the region-all this requires the need for
military policy and military organization to adapt to the
changing situation [2, p. 1].

At the initial stage of the creation of the country's
Armed forces, the shortage of personnel had a signifi-
cant impact. In management structures, there was a
strong shortage of personnel. Platoon commanders,
chemical specialists, and engineers were particularly in
short supply. Immediate measures were taken. First of
all, the courses of junior lieutenants were opened. The
platoon commander was taken from among the ensigns
who had completed a 3-month training course. The ex-
ercises were carried out by both the military com-
mander and the military leader, as well as the heads of
departments of the Ministry of Defense.

From that period, there was a need to train officers
in academies. In this turn was an agreement with the
head of the General Staff of the Russian Federation,
general-colonel Dubinov. Under the agreement with
Russia, every year 40 officers were trained in the acad-
emy and 500 cadets in various schools. In a difficult
moment, when there was a shortage of personnel, it was
not easy to send officers to replenish their knowledge.
However, at that time, not forgetting about today, the
main place was occupied by thinking about the future
of the army. In other words, we need competent officers
who have received special training to strengthen the
Armed Forces of Kazakhstan. Officers who were
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trained in those difficult times now lead a regiment, a
brigade, and even the General Staff of the Armed
Forces of the Republic of Kazakhstan [3, 9-6.].

The first step of the first Minister of Defense of the
independent state Sagadat Nurmagambetov began with
the fact that to gather our personnel under one roof.
Training of army personnel is one of the main issues on
the agenda. The Defense Minister worked in two direc-
tions. First, to reduce the outflow of personnel, to con-
duct a balanced, restrained policy. Second, call in re-
serve officers to fill in the dropouts and begin training.
Thus, the material and technical training base of the Al-
maty General Military Command School named after
I.S. Konev, which trained military specialists, was ex-
panded and transformed into the Almaty higher mili-
tary school. In addition, in 1992, 20 guards from Ka-
zakhstan were enrolled in the Penza rocket and artillery
school in Russia without exams. Special attention was
paid to the admission of Kazakh children to 2 military
schools in Almaty [1, p. 13].

The shortage of officers in all ranks and specialties
of military formations began to be solved in ways that
require so much courage. As noted above, the Armed
Forces of Kazakhstan experienced some difficulties.
One of them is the lack of resources, as a result of a
decrease in the level of military training of weapons and
equipment, and a drop in the prestige of military ser-
vice.

At the same time, first of all, it was necessary to
preserve the existing potential in the Armed Forces of
Independent Kazakhstan. Therefore, the main efforts
were directed at providing combat training for the ad-
ministrative bodies, State Border Services, air defense
forces, Air Force units, intelligence agencies, commu-
nications and radio-electronic units [4, p. 15].

After the collapse of the Soviet Union, Kazakh-
stan, like other republics, hastily began to restore its do-
mestic and foreign policy. All spheres of public life
have been reformed.

In 1994, 7.1 billion tenge was planned from the
state budget for the needs of the Ministry of Defense.
However, due to the difficult financial and economic
situation, only half of the planned funds were allocated.
The army, like the whole state, was going through very
difficult times.

However, the biggest problem was not the lack of
funds or updated military equipment, but the low mo-
rale of soldiers and officers.

The lack of a common state ideology in the army,
the spread of military ideological services, all this led
to a decrease in patriotic feelings. Most of the soldiers
in the army did not perform a sacred duty to the Moth-
erland, but simply a duty. Due to insufficient work to
prepare young people for military service, there were
such big problems as illegal treatment (hazing), escape
from military service arose. These problems in military
life required specialized teachers and psychologists [5,
p. 5].

As aresult of the collapse of the centralized supply
system, it was necessary to reorganize the financial,
material, technical and medical support of the troops.
During this difficult period, the head of state, after get-
ting acquainted with the general situation in the Army,

under the leadership of the Minister of Defense, went
to remote garrisons to conduct explanatory work with
soldiers, sergeants, and officers.

Over time, the internal and external conditions in
the state began to change dramatically. New factors
have emerged that are detrimental to national security:
nuclear weapons and their means of delivery, violations
of international treaties on the non-proliferation of nu-
clear weapons, attempts to encroach on the internal af-
fairs of other states, small and medium-sized conflicts,
crimes committed in violation of borders and interna-
tional terrorism, arms and drug smuggling. Therefore,
at the initiative of the head of state, a number of
measures were taken to ensure the country's military se-
curity.

In November 1997, N.A. Nazarbayev signed a de-
cree on the reform of the Armed Forces of the Republic
of Kazakhstan. In accordance with this decree, the tran-
sition to a three-branch structure of the Armed Forces
was made [6, p. 1].

In 1999, the national security strategy of the Re-
public of Kazakhstan for 1999-2005 was defined. On
the basis of this document, on February 10, 2000, a new
military doctorate of Kazakhstan was adopted by de-
cree of N.A. Nazarbayev. These documents are based
on the current state of the military-political situation in
the world and the region, and take into account the
country's economic and resource capabilities. The doc-
ument revised and specified the tasks of creating the
Armed Forces of the state. In addition, a reliable assess-
ment of the state of the Armed Forces, their level of
combat readiness to protect the country from external
threats is given. Thus, the military reform adopted by
the state leadership has become one of the main steps
in ensuring the country's security [4, p. 16].

Based on the military doctrine, the main tasks of
the Armed Forces of Kazakhstan are: prevention of war
by maintaining high combat readiness; preservation of
inviolability and territorial integrity of the state bor-
ders; protection of military facilities and political lead-
ership of the state; repelling aggression, directing in-
vading enemy groups; elimination of the consequences
of aggression.

‘Over the years, the Armed Forces of the Republic
of Kazakhstan have fulfilled their main task — maintain-
ing combat readiness as the main guarantee of protect-
ing the sovereignty and territorial integrity of our state
during its formation,” said the Supreme commander-in-
Chief, the First President of the Republic of Kazakh-
stan, N.A. Nazarbayev, at the first General Army Con-
ference of officers in February 2001 [4, p. 16].

It should be noted that in such a short historical
period, our Republic has not only achieved economic
growth, but also managed to become the most stable
and secure state in the region. Currently, based on
world experience, Kazakhstan is actively working to
create a small, mobile army that meets international
standards. In addition, specific measures are being
taken to improve the system of training military person-
nel and raise the status of military service.

Given the results of the overall stabilization of the
socio-economic situation in the country, we can say
with great confidence about the high level of the Armed
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Forces of Kazakhstan. In other words, the modern
Armed Forces of the Republic of Kazakhstan are ready
for any battle, provided with modern equipment and
weapons, and able to solve tasks to ensure the country's
security [6, p. 2].

The modern people of the Republic of Kazakhstan
inherited a huge state rich in vast lands, ancient cities,
valuable monuments and architectural objects. Preserv-
ing this wealth and passing it on safely to future gener-
ations requires great effort and courage. The Armed
Forces of Kazakhstan, which started from scratch, are
performing these tasks with courage and dedication.

The problems and difficulties that occurred in the
early years are now becoming a practice, and concrete
decisions are becoming a result. Currently, the Armed
Forces of Kazakhstan are equipped in accordance with
the requirements of the time, perform the assigned tasks
at a high level, and are the main guarantor of the coun-
try's security and territorial integrity.
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Predpokladany ¢lanok predstavuje genealogickt analyzu rodin, v ktorych sa narodili deti so stesnanim zubov.
Zdoraznuje niektoré aspekty danej problematiky. Podl'a genealogickych $tadii deti so stesnanim zubov, je mozne
predpokladat’, Ze vo viacerych rodinach bolo toto ochorenie dedi¢né, a v niektorych pripadoch bol pozorovany

autozomalne dominantny typ dediéstva.
Abstract

The analysis of clinical-genealogical data of famalies, where the children with crowded teeth were born was
described in atrticle. According to genealogical studies of children with crowded teeth, it can be assumed that in
many families this defect was hereditary, and in some cases there was an autosomal dominant type of inheritance.
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UvoD

Stesnanie zubov je jednou z najcastejSich pri¢in
vyskytu chybného postavenia zubov a ¢el'usti [1,2]. Na
Ukrajine, ako aj vo svete, sa uskuto¢iiuju Stadie, ktoré
skamaju vyskyt deti s tymto postihnutim [5].
Etiologicky, stesnanie zubov patri medzi ochorenia
dedené recesivno-dominantne [3,10,11].

Vzhl'adom na vysoky vyskyt, stesnanie chrupu uz
dlhSiu dobu puta pozornost’ stomatologov, celustnych
ortopédov a genetikov [4,6,7]. Velky pocet vedeckych
publikécii, najmd v zahrani¢nej lekarskej literature,
ktoré¢ sa tykaju genézy [9,15], klinickych prejavov
[13,21], kombinécie inych somatickych patologii s
tymto vyvojovym postihnutim, liecebnych metdd a
moznych komplikacii [22], zdoraznuje len niektoré
aspekty danej problematiky. Vo vedeckych zdrojoch je
prezentovana najmi kombindcia vyvojovych defektov

so stesnanim zubov a taktiez geneticka predispozicia
[10,11]. Stesnanie chrupu méze byt jednym zo
symptomov roznych geneticky determinovanych
kombinovanych vyvojovych defektov.

V rokoch 2013-2018 boli vysetrené 140 deti so
stesnanim zubov, ktoré boli v priebehu piatich rokov

ambulantne osetrevane na Univerzitnej
stomatologickej  klinike  Uzhorodskej Nérodnej
Univerzity.

Cielom $tudie bolo zistit'" Specifika klinickej a
genealogickej analyzy v rodinach, kde sa narodili deti
S0 stesnanim zubov.

MATERIAL A METODIKA

Klinické vySetrenie a genealogicka analyza rodin,
v ktorych sa narodili deti so stesnanim zubov.

Podla anamnézy z 83 probandovych rodin 21
(25,3%) mali zistené stesnanie zubov u blizkych alebo
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vzdialenych pribuznych. U rodinach Styroch deti
(4,8%) boli takéto defekty iba u surodencov (obrazok
1), v troch z nich pohlavie probanda bolo to iste, ako
pohlavie surodenca: v dvoch rodinach - dve dcéry, v
jednej rodine - dvaja synovia. Okrem spominanych

probandov so stesnanim chrupu, d’alsi vySetreni nemali
nikoho z pribuznych L-III. stupfia tuto anomaliu.
Mozeme predpokladat, ze v tomto pripade bol
autozomovo recesivny typ dedi¢nosti.

20O

B I

7

B Anomalie polohy zubov

A Stesnanie zubov

Obr.1. Schematické zndazornenie genealogickej Studie rodokmeriu probanda G.
Dodatok k obrazku: A —1989 r.n.; B—1986 r.n., C — 2012 r.n. — anomdlie polohy zubov;

D — 2015 r.n. — stesnanie frontalnych zubov.

V jednej rodine u oboch chlapcov sa tento
vyvojovy defekt vyskytol aj u starych rodicov z otcovej

Nes=rf

strany. U 4 deti sa stesnanie zubov vyskytlo u jedného
z rodicov (obrazok 2)

O WO

A Stesnanie zubov

H III

A

Obr. 2. Schematické znazornenie genealogickej Studii rodokmena probanda Z.
Dodatok k obrazku: A — 1945 r.n.; B — 1946 r.n. — stesnanie frontdlnych zubov, progenia; C-1970 r.n.;
D-1972r.n,; E-1973r.n.; F—1991 r.n.; G — 1993 r.n.- stesnanie frontalnych zubov; H—1992 r.n.,

I — 2012 r.n. — stesnanie frontalnych zubov.

V styroch rodinéch stesnanie zubov dedi len urcité
pohlavie. Medzi vySetrenymi pacientami sa nenasli
pripady, kedy by stesnanie zubov mali obidvaja rodicia
probanda.

Zvycajne sa tento vyvojovy defekt objavil v rodine
bud’ zo strany matky alebo zo strany otca. Len v jednom

pripade (obrazok 3) sme pozorovali toto ochorenie aj u
rodiny z otcovej strany, a tiez v rodine z matkinej
strany. Spomedzi pribuznych L-III. stupna stesnanie
zubov sa pozorovalo so strany otca v 14 pripadoch, so
strany matky — v 12.
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Obr. 3. Schematické znazornenie genealogickej Studii rodokmena probanda I.
Dodatok k obrazku: A — 1945r.n.; B — 1946 r.n. — stesnanie frontalnych zubov;, C — 1946 r.n.; D — 1945 r.n. —
stesnanie frontalnych zubov,; E — 1973 r.n.; F—1975 r.n.; H — 1976 r.n. — stesnanie frontalnych zubov,
1 -1977 r.n.; J— 2000 r.n.; K—2001 r.n. — stesnanie frontalnych zubov.

Na obrazku 4 je uvedeny rodokmen pribuznych
probanda, u ktorych stesnanie zubov je dedene z
matkinej strany. Rovnaka patologia je diagnostikovana

A W——{]

—

/

A Stesnanie zubov

u starej mamy, matky a dcéry. Je mozné predpokladat’,
ze v tomto pripade je to autozomovo dominantny typ
dedicnosti stesnania zubov.

B I

F [T

Obrazok 4. Schematické znazornenie genealogickej Studii rodokmena probanda E.
Dodatok k obrazku: A — 1945 r.n. — stesnanie frontalnych zubov, B — 1946 r.n.; C— 1970 r.n.;
D — 1972 r.n. — stesnanie frontalnych zubov; E — 1973 r.n.; F — 2001 r.n. — stesnanie frontdlnych zubov.

Treba poznamenat, Ze medzi pribuznymi II.
stupiia, a to najma u starych otcov Styroch probandov
(4,8%), z otcovej strany tiez bolo zaznamenané
stesnanie zubov (obrazok 5), pricom v troch pripadoch
bol proband muzského pohlavia. U jeden probanda
(obrazok 3) so stesnanim zubov, tato patologia sa
vyskytla u obidvoch starych otcov, to znamena aj s

A Stesnanie zubov

otcovej a aj z matkinej strany. Len u dvoch dievéat
stesnanie zubov pozorovali u ich starych mam z
matkinej strany. Co sa tyké inych pribuznych II. stupia,
u jedného chlapca so stesnanim zubov bola

diagnostikovana patoldgia ujovi z matkinej strany, u
jedného dievcatka bola diagnostikovana tete z matkinej
strany.

I

Obrazok 5. Schematické zndzornenie genealogickej studie rodokmernia probanda K.
Dodatok k obrazku: A - 1936 r.n.; B—1935 r.n.; C — 1957 r.n.; D — 1956 r.n. — stesnanie frontdlnych zubov,
E — 1957 r.n. - stesnanie frontalnych zubov; F —1956 r.n.; G — 1980 r.n. H—-1979 r.n.; 1 -1980 r.n.;
J—1978 r.n. — stesnanie frontalnych zubov, K — 1980 r.n.; L -2004 r.n. stesnanie frontdlnych zubov.
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Medzi pribuznymi IIL-IV. stupna v rodinach
osmych probandov (9,6%) stesnaniec zubov bolo
diagnostikované tetam v Styroch pripadoch, ujom — v
dvoch pripadoch, bratrancom v troch pripadoch, u
inych pribuznych — v piatich pripadoch.

Podla genealogickych $tadii deti so stesnanim
zubov je mozné predpokladat, Ze viac ako jedno zo
Styroch deti (25,3%) malo toto vyvojové ochorenie
dedicné a v niektorych pripadoch iSlo o monogénny typ
dedicstva, kde bolo ochorenie diagnostikované v troch
generaciach zien. V rodinach 5% probandov stesnanie
zubov bolo pozorované tiez u rodi¢ov. V rodinach 2,9%
deti podobné defekty boli u stGrodencov, <o
pravdepodobne naznaCovalo kombinaciu vplyvu
genetickych faktorov a faktorov zZivotného prostredia v
jednej rodine a polygenného typu dedi¢nosti tejto
patologie.

VYSLEDKY

1. Podla genealogickych studii deti so stesnanim
zubov je mozne predpokladat, ze vo viacerych
rodinach bolo toto ochorenie dedi¢né, a v niektorych
pripadoch bol pozorovany autozomélne dominantny
typ dediéstva (defekt bol diagnostikovany trom
generaciam zien).

2. Zvysetrenych 83 deti v 21 pripadoch (25,3%)
sa vyskytla rodinnd anamnéza pripadov stesnania
zubov, vratané pribuznych 1. stupna (rodi¢ia a
surodenci probanda) v 7 pripadoch (8,4%), 5% u
rodi¢ov. V rodinach 2,8% deti podobne defekty boli
pozorované u surodencov, ¢o modZe naznacovat
kombinaciu vplyvu genetickych faktorov a faktorov
zivotného prostredia v jednej rodine a polygénneho
typu dedicstva tejto patologie.

3. V styroch pripadoch sa zistil polygenny a
autozomalne dominantny typ dedicnosti.

4. Zeny, v rodinach ktorych sa stesnanie zubov
pozoruje, mali by absolvovat lekarske genetické
poradenstvo, aby bola identifikovana povaha ochorenia
(dedi¢na, nezdedena, teratogénna), s urcenim rizika
zdedenia tejto patologie, a v pripade potreby boli
uréené preventivne opatrenia.
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Abstract

Human organs and certain anatomical-functional systems (AFSs) were in the focus of quantitative modeling.
It deepened the understanding of the main mechanisms determining the functionalities of the modeled objects. At
the same time, interactions of multiple organs and systems rarely were modeled. However, namely, such models
could provide information necessary to understand physiological conflicts and compromises under unstable inter-
nal / external physiochemical and information environments. The recently proposed concept of physiological su-
per-systems (CPSS) causally connected cell-scale events with activities of upper-scales certain AFSs and multi-
cellular functional systems (MFSs). The article discusses possible approaches to the modeling of CPSS and the
main problems arising. Energy lack and / or cytoplasm contamination suppress the rate of cell metabolism. Every
specialized cell possesses certain autonomic mechanisms capable of coping with acute negative consequences of
the suppression. However, the power of these mechanisms is essentially limited. Under long-term metabolic prob-
lems, certain low-molecular chemicals (LMCs) leave the problem-cell and flow with body fluids. Through the
target-cells, LMCs activate multicellular mechanisms that are accelerators and enhancers of the problem cells fight
for optimal metabolism. So, the coexistence of intracellular and multicellular optimizers of cell metabolism does
serve modelers as a basis for simulations of human integrative physiology (HIP). Main modeling problems concern
with the absence of reliable quantitative data for models verifying. Nevertheless, to understand non-trivial spatial-

temporal relationships of HIP, the modeling of physiological super-systems is still the only way.
Keywords: cell, energy, cytoplasm contamination, autonomic mechanisms, extracellular mechanisms, inte-

grative physiology.

Introduction

In the current methodological arsenal of human
physiologists, mathematical models (MMs) and com-
puter simulations (CSs) of organs and anatomical-func-
tional systems (AFSs) are well-known research tools
[1-5]. Quantitative MMs, describing the organ-scale
physiology and main regularities in a certain diapason
of input variables changes, are in the mainstream. In
1972, Arthur Guyton and coauthors had proposed a
complex model including interactions of seventeen or-
gans and systems [6]. This model is still the most com-
plex one. In the Physiome ideology proposed in 1998
[7,8], multi-scale physiological MMs are declared to be
the ultimate ones. This ideology also requires the model
to be strongly identified by using empiric data. In fact,
despite long-acting Physiome projects [9,10], the ex-
pected MMs have not been developed yet. The matter
is that model creators are based on current physiologi-
cal concepts. However, two main concepts (homeosta-
sis and adaptation) still not proposing yet throughout
the cell-to-organism understanding of physiological
control mechanisms. Reductions, essentially narrowing
and even distorting the immanent relationships of the
modeled object, are still inevitable. The data basis is
still very fragmentary and scarce. Therefore, even using
all the research results and conclusions made due to the
CS of reduced MMs, the physiologist is not sure that he
/ she possesses the complete information necessary to
understand the general rules of the multi-scale human
integrative physiology (HIP). The necessity of cardi-
nally new modeling approaches little by little became
evident. The new methods should be based on the

proper physiological concepts explaining the phenom-
enon of the multi-cellularity in general and the HIP in
particular. Namely, the author has had worked on these
big biological problems during the last two decades.

In a series of theoretical research, concerning cell-
scale and upper-scales mechanisms that provide the
phenomena of self-adaptation and homeostasis [11-15],
it was argued a novel concept of HIP [16]. According
to this concept, HIP is an evolutionary compromise be-
tween egotistic efforts of each self-adaptive cell to
maximize its incomes, from the one side, and their
multi-cellular community trying to minimize the num-
ber of cells that have stagnated metabolism, from the
other side. In fact, in dynamic environmental condi-
tions, the also dynamic HIP is the optimal coexistence
of an organism’s specialized cells. This evolutionary
view on humans (or any other multicellular organism)
suggests that the coexistence of cells is not absolutely
reliable: the reliability, conventionally called a physio-
logical norm or health, does fluctuate. So, the homeo-
stasis also does fluctuate depending on many internal
and external dynamic factors.

Already on the previous long period of the unicel-
lular life in the unstable physiochemical environment,
many versions of unicellular organisms have been
eliminated. Only those cells being armed with effective
mechanisms for the coping of the main internal destruc-
tions had been passed through the shave of evolution.
When such a cell became a part of a cells' community,
novel challenges appeared. But the efficiency of cellu-
lar mechanisms often was inadequate to these chal-
lenges. So, the community (the multicellular organism)
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that had been acquired by additional passive or active
adaptation mechanisms could continue the existence. In
modern animals and in humans, these additional mech-
anisms govern the efficiency of compensatory mecha-
nisms in the most real situations. Of course, these
mechanisms, as every other evolutionarily saved mech-
anism, cannot be absolutely effective: the efficiency is
relative and in certain diapasons of external / internal
challenges. In any way, the modeler should know that
the multicellular enhancers of the cell fight against de-
structive trends, in fact, are extracellular servers of the
cell metabolism. In light of this idea, both the expert in
the area of HIP and its modeler have to realize that com-
plex physiological mechanisms based on intercellular
biophysical and biochemical interactions, normally are
extracellular providers and optimizers of the cell's me-
tabolism despite external / internal challenges. There-
fore, to adequately model these mechanisms, one
should clearly imagine both participants and their func-
tional opportunities. In fact, the modeler has to deal
with specialized physiological super-systems (SPSSs).

The main rules for the functioning of every partic-
ular SPSS, responsible for the adequate support of cells
by nutrients required to synthesize ATP molecules, are
described in [16-18]. Already these rules can help the
modeler to create a complex but specialized model
(SM) using which the researcher could provide com-
puter simulations aimed at deepening his / her
knowledge in the area of the HIP.

The article has three goals: i) to argue the necessity
of SPSSs’ modeling; ii) to propose adequate modeling
approaches; iii) to designate main problems on the way
of SPSSs’ modeling.

The concept of SPSS in brief

To understand the novelty and physiological-med-
ical impact of the concept of SPSS, a brief description
of milestones in the revealing of animal and human
physiology is useful.

Into biology and medicine, the physiology of ani-
mals and human was separated as a special research
branch aimed to help physicians to reveal the main reg-
ularities of the human organism’s functioning. For a
long time, body anatomy was the main basis to illus-
trate organs’ functionalities. Excluding the skin, every
organ is spatially localized. An understanding that sev-
eral organs form specialized anatomical-functional sys-
tems (AFSs) was the next milestone. The cardiovascu-
lar system (CVS), the external respiration system
(ERS), the digestive system (DS), the musculoskeletal
system (MSS), the central nervous system (CNS) are
the most typical representatives of AFSs. Only in XX
Century physiologists release the fact that the body, in
addition to organs and AFSs, contains functional sys-
tems (FS). Their most characteristic sign is the compo-
nents of FS have spread around in the body parts. The
immune system (IS) and the thermoregulatory system
(TS) are the most typical but not the exclusive FSs. Ex-
perts know that practically every behavior is possible
due to the involvement of multiple AFSs, FSs: their co-
ordinated acts are organized and controlled by CNS.
Currently, the main physiological concepts (adaptation
and homeostasis) operate with AFSs and FSs. These
concepts also are on the basis of current concepts of

physical health and diseases. But many age-associated
and slowly developing multi-symptom diseases force
researchers to search for additional providers of the hu-
man bell-being. In this regard, thoughts concerning
causes that could provide the appearance of complex
physiological systems became.

The origin of AFSs and FSs is a big question of
the evolutionary physiology. Currently, mutations and
chromosomal aberrations are seen as the most likely an-
swers to this question. In my opinion, much bigger is
the question of whether we understand the organism-
scale positive role, playing by AFSs and FSs. Namely,
the concept of SPSS is the lonely theory explaining this
role. In general, this concept looks at the body as a gen-
eral self-regulatory system (GSS) incorporating both
well-known partial structures (organs and systems) and
FSs of different complexity.

Every cell has a battery of mechanisms adapting
the cell metabolism to the changing extracellular envi-
ronment. In particular, the cytoplasm physiochemical
homeostasis, provided in a certain diapason of physico-
chemical parameters’ variation, is based on negative
feedback mechanisms. The cell to be not only alive but
also reactive must have special mechanisms providing
energy balance in some range of the rates of ATP con-
sumption (Vc). Normally, the mean rate of ATP syn-
thesis (Vs) is a little bigger than Vc is. Multiple extra-
cellular challenges force the cell to increase its V. This
could soon origin energy deficiency (ED). Therefore,
each cell is armed with a battery of mechanisms in-
creasing Vs. However, all these mechanisms together
are ineffective if V¢ >> Vs. Only multicellular mecha-
nisms essentially increasing Vs can overcome the criti-
cal ED.

In the above-listed systems, each structural-func-
tional component, due to its own local feedback mech-
anisms (LFMs), possesses by certain autonomy. As a
rule, most LFMs are under influence of both CNS and
chemicals produced by specialized cells under certain
conditions. Many neurons of nervously driven physio-
logical mechanisms are primary receptors reacting to
alterations of LFMs’ blood concentrations. Although
the humoral moderators of CNS’ activity are inertial,
namely, their continuously altered concentrations de-
termine the integral nervous-humoral background for
the organism-scale effective physiological responses to
external / internal physiochemical challenges.

Normally, the parameters of every component are
self-tuned by intracellular and organism-scale mecha-
nisms. Due to this tuning, the organ or the system under
its autonomic working provides minimal energy ex-
penditures. In addition, the mean rates of catabolic pro-
cesses are balanced by the current mean rates of ana-
bolic processes. However, every time when the extreme
energy consumption and / or molecular destructions up-
set the balance, a multi-stage fight for the new balance
starts [12,16]. In other words, the body to be healthy
and functional is permanently altering. To deeper un-
derstand the internal driving forces of these adaptive
transitions, one should discover the main rules govern-
ing the functionalities of the integrated SPSSs.
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In my opinion, it is useful to slightly review the
standard look at our body. The body is a complex mech-
anism containing multiple relatively simple mecha-
nisms. Although 220 types of cells characterize the hu-
man organism, and the specialized cell is the lowest au-
tonomic structural-functional unit, it is not the “atomic”
functional unit. This role plays the colony of each cell
type. Each such colony, built of common type cells of
different generations, may have its own but a variable
number of constituent cells. Already such quantitative
alterations can essentially modify the output function of
the colony. Other moderators of the colony function are
slight internal ultra-structural anisotropies (inhomoge-
neities) of sister-cells in the one and the same colony.
Moreover, these cellular anisotropies are immanent
properties of the colony. However, during the life span,
the colony function can be altered because of changes
[12]. Namely, these spontaneous variations lead to
acute alterations (fluctuations) of the colony function.
Under certain trends of cells adaptation to the local
physiochemical shifts, the colony function displays
slow trends too. These peculiarities, not taken into ac-
count in the mathematical models, would origin essen-
tial inaccuracies.

As was first argued in [16], body multicellular
structures had been evolutionarily saved namely, due to
their dynamic contribution to the optimal material
providing of cells chemistry. None multicellular organ-
ism, including the human organism, is capable of a
long-term adequate functionality otherwise than
through the providing of cells-scale fundamental bio-
physical events and biochemical transformations. But
the cellular mechanisms interact with the local extracel-
lular liquid environment. Thus, the cell cannot take the
currently needed nutrients otherwise than they are pre-
sent in due assortments and concentrations in this envi-
ronment.

The principal is to take into account different roles
and dynamics of source substrates used by the cell to
synthesize its structural macromolecules and those ones
that are providing energy needs. As a rule, the cell has

no big stores for the ATP molecules: their concentra-
tion is chemical negative feedback relations with the
concentrations of ADP and AMP [19]. In addition,
there exist additional mechanisms activating or sup-
pressing the rates of ATP synthesis (for example,
AMP-activated protein kinase [19,20]). In contrast, our
organism has certain mechanisms for the storing of ex-
cess blood carbohydrates in the form of liver and mus-
cle glycogen [19]. If the blood glucose concentration
goes lower at a certain threshold level, another group of
physiological mechanisms provides a reverse transfor-
mation of glycogen into glucose. Therefore, the model
of the energy SPSS mandatorily does describe these
auxiliary mechanisms.

The cellular needs in specific nutrients (including
oxygen and carbohydrates as source materials for the
aerobic synthesis of ATP molecules in mitochondria)
vary depending on cell type and the current phase of the
cell cycle. CVS is the end-provider of these substrates
but their producers are other organs and systems. So,
the problem of substrates in-time incoming to cells re-
quires that all these organs and systems to have coordi-
nated activities. It is not difficult to see that the SPSS,
providing the current energy needs of cells in some lo-
calized tissue area, must determine the current activities
of at least CVS and ERS. This statement is right until
the concentrations of glucose or other carbohydrates in
the arterial blood are not less than they are needed for
the providing of the current rate of ATP’s synthesis in
cell mitochondria. In versus case, the energy SPSS
must also control associated AFS’s that provide the or-
ganism with carbohydrates.

Fig.1. schematically illustrates the interaction of
cellular and multicellular mechanisms counteracting
the energy deficiency (ED) in the cell. Here V¢ and Vp
are mean rates of ATP consumption and production re-
spectively, FAL- adaptation factors acting in the cell
and activating mechanisms of reactive adaptation
CMRA, FA2- adaptation factors acting at the organism-
scale.

Vs <Vc
Cell metabolism Intracel!ular
suppression adaptation
PP factors FA1

Activation of
— " CMRA

Low-molecular weight
i adaptation factors FA2
i left the stagnated cells

Vs >=Vc

Activation of

multicellular, multi-
scale enhancers of

CMRA

Fig.1. Schematic interaction of intracellular and multicellular mechanisms counteracting the energy deficiency
(ED) in the cell.



Slovak international scientific journal # 46, (2020)

31

According to this scheme, under chronic Vs<Vc
an energy deficiency (ED) suppressing the cell metab-
olism happens. Among intermitted transformation
chemicals certain chemical factors FA1 and FA2 are
activators of negative feedback mechanisms. FA1 is
working within the suppressed cell while the low-mo-
lecular adaptation factors FA2, left the suppressed cell,
and circulate with the body liquids. In the case of low
or moderate ED, activation of the internal battery of
compensator mechanisms is enough to elevate Vs until
it is higher than the current value of V¢ is. Note that the

intracellular chemical feedback mechanisms have very
low inertia. If this scenario is not effective, FA2 does
activate inertial extracellular mechanisms located in
different organs together playing the role of enhancers
of intracellular feedback mechanisms (in particular, in-
creasers of the total mitochondrial surface via hypertro-
phy / proliferation of mitochondrial units). Namely,
fig.2, illustrating this particular case, schematically
shows the alterations in main components of the energy
SPSS, necessary and sufficient to overcome ED.

Normal lung
ventilation
Normal
erythropoiesis lj
Normal rates Normal rates
of excretory Normal of nutrients
cell
systems (Vs>Ve)
\ Normal_
glucose
Normalblood | ‘ Normal vascular l
conductivity

pressure

Normal arterial

—

)

o

Fig.2. A schematic illustration of the energy SPSS for the case when the current rate of ATP synthesis cells satis-
fies their energy needs. Usually, this case is called a physiological norm.
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Fig.3.
The energy SPSS in the case of cells are requiring an increase of Vp to overcome the energy deficiency (ED).
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Pay attention that the organism-scale response is
aimed to elevate the in-comes principally toward that
cells that have a suppressed metabolism. For this, the
level of MAP is increased, and simultaneously the con-
ductivity of those vessels that provide these cells is in-
creased.

Fig.2 and fig.3 also illustrate the main organs and
AFSs functionally incorporated within the energy
SPSS. ED is the most frequently happening critical sit-
uation but not the exclusive one compelling the organ-
ism to adequately respond. Another critical situation is
concerned with contaminations of the cytoplasm. Here

again, the CVS is the mandatory participant in the or-
ganism-scale compensatory efforts. However, the main
organs and systems capable to normalize the chemical
composition of the cytoplasm are excretory organs
(kidneys, lungs, and skin). It is worth to underlay that
even on the background of the altered excretory func-
tion the elevated arterial pressure plays an important
role in the cytoplasm purification.

To create a quantitative mathematical model of the
SPSS, its conceptual model is needed. Such a physio-
logical conceptual model, presenting human cells as
two virtual cells (EBC- energy balance cell, and EDC-
energy-deficient cell) is illustrated in fig.4.

Arterial blood < Blood enriching
: by substrates
with enlarged — Increase y
potential of arterial blood A
<_—— Blood glucose oxygen capacity
/\ increase 1 0 Activation of
j { digestive
system
Arteraial blood Blood ' Lung
< volume 4—@ ventilation A
pressure \ increase | increase
Vascular Blood
tonus he_zmoglobm Brain
increase | increase
Heart pump x Da = a /
function increase % (R o —— ~. &
= o §
S - Og/‘ 3
e EDC
_________ 1L_._._..V;._.._._._.J\\ \ ¢

Angiogenesis

External / Internal
environments

Fig.4. A conceptual model of the energy SPSS activated because of certain regional circulatory insufficiency.

Fig.4 accentuates the fact that chemical factors re-
leased by EDC modulate the current activity of a cer-
tain number of organs and systems, integrated into the
energy SPSS. These activities, mediated by multiple
negative feedback mechanisms (each providing one or
more aspects of the general response of the SPSS to the
current state of ED) gradually increase the rate of ATP
production in EDC. Fig.4 represents the particular case
when ED is caused by the sustained and severe regional
hypoxia (for example, initiated by circulatory disor-
ders).

Researchers who are interested in more detailed
information about the principles of SPSS’s coordinated
activation | recommend [12,13,16].

Main recommendations for the modeling of
SPSSs

The main principles that can be recommended dur-
ing the modeling of most SPSSs are similar to that il-
lustrated already in figures 2 and 3 for the energy-
SPSS.

The first recommendation is to create a figure rep-
resenting both constituent mechanisms of the SPSS and
functional relations between them. Figure 4, which is
another illustration of the energy SPSS, in detail pre-
sents its functional blocks that have to be mathemati-
cally described. Note that figures 2-4 illustrate that
CVS is the transport system participating in physiolog-
ical events necessary for both substrates distribution to-
ward cells and for the transportation of different AF2
towards appropriate functional systems. This conclu-
sion is right for other body SPSSs too. Therefore, the
core model of every particular SPSS should be the he-
modynamics model.

The second recommendation, also based on fig.4,
is concerned with the type of the hemodynamics’
model. As the future model of the energy-SPSS should
be capable of describing both central and regional he-
modynamic events the lumped-parametric modeling
approach is encouraged. Besides, there is no need to
model the pulsations of blood pressures, volumes in
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heart chambers, and cardiac flows. A model represent-
ing the physiological relationships and slow dynamics
of mean values of the pressures, the flows, and the vol-
umes in the chosen vascular compartments is encour-
aged. The matter is that such quantitative models can
be easier verified. In addition, they essentially reduce
the calculations.

Fig.3 also gives information concerning regional
vascular compartments. As lungs, kidneys, and the skin
participate in the determining of the total blood volume
(TBV), appropriate vascular compartments must be ob-
viously presented in the model. TBV’s dynamics also
depend on the rates of the trans-capillary filtration (

Qs (t)), water and other fluids intakes ( 0, (t) ), on the
diuresis (0 (t)), expiration (0., (t) ) and evaporation

(Q,,(t)) rates, as well as lymphatic flow (¢ (t)).

How in detail the CVS will be presented in its
model?

First of all, the required model has to adequately
describe both the heart pump function and the hemody-

namics in the small and large circles of blood circula-
tion. As the energy balancing, physiological arrange-
ments are developing over long periods of time, there
is no necessity to model the pulsatile heart. A model
representing the heart in form of two ventricles func-
tioning as flow’s generator does match our needs. Each
the model of the ventricle has to functionally connect

its mean output flow (Q(t) ) with the heart rate ( F (t)
), values of ventricles’ inotropic coefficient ( k(t) ),
end-diastolic elasticity (C,4(t) ) and volume (V4 (t)
), as well as with the resistances of open input (R; (t) )

and output (R, (t)) valves. Let us denote this function
as:

Qr (t) = f (F (t)' kr (t), Cred (t)!vred (t)1 Rri (t)! Rro (t)) ’
Q (®) = T(F ),k (1), Cieq (1), Vieg (0), Ri (1), Rio (1),

[T3RL] [T 1]

where the low indexes “/” and “|
bles with the right or left ventricle.

The heart-pump model below, described in [9],
matches our needs.

concern varia-
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. (1) - Cvi
Ai © = erI (t) - Cvi(t) |
60-« ®)
LO="F ko)A

In (1) PO, (t), UO, (t) - approximation param-
eters, T4 (t) — duration of diastole, I;(t) - resistance

of open atrioventricular valves, & and /3 — constants.

About the structure of the vascular net in the
model

The structure of the lumped parametric vascular
model depends on several reasons. Some of them are
concerned with the necessity to simulate hemodynam-
ics in both lung and big circles. Others depend on body
assistant structures influencing on current values of car-
diovascular characteristics. The minimal version of the
lung vasculature must represent two compartments —
lung artery and lung veins. In case the modeler is also
interested in regional perfusion-ventilation relations,
the model will these vascular regions (for example, up-
per, middle, and lower lungs regions) explicitly desig-
nate. Such nuances are important in models that are
planned to simulate gravitational effects in regional
perfusion-ventilation relations.

As the physiology of the energy-SPSS covers both
acute and long-term adaptive re-buildings in compo-
nent organs and AFSs, the CVS’s model should be ca-
pable of simulating both these functional-structural re-
arrangements.

It is well-known, that the human body has certain
cavities each with its own dynamics of extravascular

pressure (EVP). In the cranial cavity, EVP (liquor pres-
sure) is about -10 mm Hg. In the thorax, EVP (pleural
pressure) periodically alters around the mean atmos-
pheric pressure. The magnitude of these alterations de-
pends on the deep of each act of the inspiration-expira-
tion while the breathing rate determines the frequency
of the pleural pressure’s alterations. The breathing me-
chanics also alters the mean values of the abdominal
pressure. The states of regional muscles are the main
determiners of regional EVPs in the deep vessels of
limbs. At last, in the skin vessels, the role of EVP plays
the atmospheric pressure. As EVPs, modifying the
pressure gradients between two neighbor vascular com-
partments, are modulators of blood flows, all these cav-
ities should be definitely localized and formally de-
scribed in CVS’s model.

The second main reason concerns the role that the
human thermoregulatory SPSS (T-SPSS) plays in the
activities of both CVS and other SPSSs. In fact, T-
SPSS is an asymmetrically functioning system: it
mainly removes the excess heat generated by the break-
down of ATP molecules in cells. The current rate of the
thermogenesis is proportional to the mean rate of ATP
expenditures in the body. A part of the heat is necessary
to provide optimal rates of biophysical and biochemical
events. There are several mechanisms for excess heat’s
removing: radiation, expiration, and evaporation. The
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venous blood’s thermodynamics ( dT"b dt ) can be pre-
sented by means of the differential equation (2):
dT.
y dt = Hinhp(t) + Hrad (t) - Hd (t) - Hex(t) - Hev(t) | (2
where |—|inhp - is the internal heat production rate, ~human thermoregulation will represent the vascular

H . - heat’s radiation rate, H, - the heat remove

through kidneys and feces, H,, H,, - the heat re-

moves through exhalation and evaporation.

As different body regions have different density of
the vasculature, their contributions in the general ther-
modynamics is also specific. So, the detailed CVS’s
model to be capable of interacting with the model of

compartments in accordance with their roles in the
body thermodynamics.

Another important reason to be taken into account
during the choice of the compartments' number of CVS
is the fact that in the long-term intervals, TBV is not

constant. TVP’s dynamics (dV%jt) formally can be
described by the differential equation (3).

dv/dt = Uin (t)+ G (t) - Uy t) - et t) - Cex t) - Qev (t). (3)

To provide an access to all modulators of TBV,
CVS’s model should contain appropriate vascular com-
partments. This statement concerns also other extracel-
lular mechanisms providing materials delivery to cells
and removal of metabolic trashes. Therefore, the re-
quired CVS’s model should contain not only arterial
and venous compartments in different body regions but
also capillary compartments. Generally, CVS’s model
should be incorporated into a space that is interacting
with cells, from the one side, and with multiple provid-
ers of nutrients and trashes outflow, from the other side.

Problems arising during the modeling of human
hemodynamics are concerned with different spatial-
temporal characteristics of body different structural-

functional blocks directly or indirectly participating in
the forming of CVS’s actual characteristics. Even re-
ducing the list of external variables potentially capable
of altering these characteristics, one can see that there
is still much data to be measured. For example, the re-
nal excretory function is under both arterial pressure
and osmotic, oncotic pressures of the primary filtrate.
But the osmotic and oncotic pressures have their own
dynamics depended on the chemical composition of the
infiltrate that came from the digestive system. Even
suggesting these factors to be constant, the body auto-
matic systems do react to alterations of physical char-
acteristics of the external environment. The complexity
of these responses is illustrated by means of fig. 5.

Deep effects of atmospheric temperature and pressure alterations

WV
Vascular mec

Liquids flow balance

Intercellular

space

Figure 5. A scheme illustrating the main structural-functional blocks in the human body and their complex bio-
mechanical and electrochemical interactions with the CVS under alterations of atmospheric temperature
and pressure.
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Although fig.5 mainly accentuates biomechanical
and electrochemical aspects of CVS’s interactions with
body structural-functional blocks under unstable at-
mospheric temperature and pressure, the complexity is
characteristic for every reaction of the organism to ex-
ternal / internal fluctuations or long-term essential
shifts. Therefore, the complexity of the model must cor-
respond with the complexity of the original events. As
CVS is an obligatory participant and effector of most
organism-scale physiological events, the vascular net in
the model of hemodynamics should also match these
requirements.

Modeling of the vascular net hemodynamics
The CVS’s model will formally connect mean val-

ues of pressures ( P, (t) ), volumes (V (t) ), unstressed

volumes (U (t) ), vascular tones ( D; (t) ) in j th vas-

cular compartment, as well as the mean velocity of
blood outflow (q;(t)) and vascular resistance ((

R, (1))) as follows:

Pj t) = {(VJ (t)-u j (1) Dj (t),Vj t)>U ; (t)

0,V,(t) <U,(t) , (@)
q;®) =(P,t) - P..()/R;(1), (5)
d—t’=q,-_1(t)—q,-(t), (6)

_ ROj(VOj /Vj(t))z’vj(t) in(t)
RKU‘{ Ropp V() =U, (1) v
q;(®) => 0, ); D a;,(t) =0a,,(t). ®)

The last two equations formally describe Kirch-
hoff’s equations at the points of every jlarterial divid-

ing and j2 venous fusion.

In short-term intervals, TBV (denoted asV; (t))
should be considered to be constant.

Vo (t) = ZV 10 +ZVi (t) =const  (9)

The equations system (2)-(7) with the (1), (1.1)
and (1.2) is the basic model of the uncontrolled CVS.
The term “uncontrolled” accentuates that certain pa-

rameters of the heart-pump (F(t),k;(t),Cv,(t),
U0;(t) u 1 (t)) and vascular tonus (U (t), D;(t) ,
R;(t)), as well as V(t) are considered to be con-

stants. In real organism, they are variables being under
F

F

min?

FO)<F

ml m2

F(t) = FA(TO(t))+ZAFjaC—ZAFndC, F..<F@t)<F, .
j=1 n=1

max?

influences of multiple neural-humoral dynamic mecha-
nisms (some physiologists consider these mechanisms
controllers of hemodynamics). In any way, each such
mechanism should be special modeled. Principles of
such modeling can be illustrated for the heart rate

F(t).
It is known that cells of the sinus node have an au-
tomatism rate F, (T °(t)) depending on the venous

blood temperature To(t) and many other accelerator

or suppressor (decelerating F (t) ) chemicals. Some of

these chemicals are released by sympathetic or para-
sympathetic heart nerves others are produced by certain
specialized cells and circulate with the lymph and
blood. The formula (10) illustrates of how additive ef-

fects of these modulators of F (t) can be modeled.
min
(10)

F(t)>F

max

0 . .
Two next formulae demonstrate effects of local temperature Tj (t), sympathetic vasoconstrictors, humoral

vasoactive agents on the regional U (t) and D; (t) .

Ujmin’ Uj(t)SUjmin
nl n2
U;(t)=qU;T, @) - D AU, 0+ > AU 1), U; <U;t<U; (0
j=1 n=1
Ujmax’ Uj(t)ZUjmaX
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Djmin’ DJ(t) < Djmin

nl n2
D;(t)=4D;(T,°(t) + D>_AD;(t)->_AD;(t), D, <D;(t)<D; = (12
j=1 n=1

At last, the influences of these vasoactive agents
on the regional vascular resistance R, () are taken into

account through the relationship:

&a)zRqamea)

VO, (t)

)2
(13)

Discussion

Practically every model of the physiological sys-
tem was created in the frame of the dominant physio-
logical concept of homeostasis. It suggests the system
has its own goal and effector mechanisms to provide
the goal. Stabilization of the system’s out-put function
despite external casual violations is suggested to be the
goal while negative feedback mechanisms are effec-
tors. It also is conventionally assumed parameters of ef-
fector mechanisms, tuned to best damp deviations of
the goal function, can be shifted in long-term perspec-
tives. At the same time, real concepts ex-plaining such
shifts are not proposed yet. This technology does not
provide the modeling of SPSSs.

An alternative technology proposed in this article
suggests the organism has meta-goals while organs,
AFS’s, FS’s, and SPSSs together provide these meta-
goals. Further, it is assumed the optimal cell metabo-
lism is the preferable result for the functional integra-
tion of these systems. Taking into account both two
these novel suggestions, the adequate model will pro-
vide proper integration of every structure, directly or
indirectly involved in both permanent structuring-re-
structuring of the cell and its material support. As cyto-
plasm contaminations during biological transfor-
mations suppressing the rate of the metabolism, the
model also has to describe functions of excretory or-
gans and systems.

In the light of these ideas, the core model of CVS
should be incorporated in the media of assistant models
of lung ventilation, glucose-glycogen-glucose mecha-
nisms, the function of the digestive system, physiolog-
ical autonomic mechanisms of cell energy balance, as
well as the model describing the cellular mechanism of
reactive (conservative) adaptation. In contrast with the
detailed model of CVS, these assistant models have not
to be mandatorily presented in detail. In any way, the
detailing nuances are concerned with the purpose of the
whole model.

Conclusion

Physiological super-systems were evolutionarily
saved because of their investment in the problem of an
organism’s surviving in a dangerous living environ-
ment. The empirical research technologies mainly de-
veloped for the investigation of organism's fragments
are not capable of revealing real complex relationships
in the human organism. Traditional modeling technol-
ogies are also not capable to simulate these relation-
ships. Therefore, researchers need to create a novel

D,

Imax

D, (t) > D,

Jmax

class of models covering main functional relationships
evolutionarily saved as optimizers of cells metabolism.
In fact, the required model does describe the integrative
physiology of the material support of specialized cells.
Problems concerned are for the first time distinguished
and discussed in the article.
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AHHOTALUSA

B COBPCMCHHBIX YCIIOBUAX 0COOEHHO Ba)KHO 000CHOBATH MEXAHU3M (1)0pMI/IpOBaHI/I$I HAay4YHOIro MUpPOBO33pE-
HUA Yy MOJIOJACKU. YroObl O6IIIeCTBO OBLIO B COCTOSIHUH MIPOTUBOCTOATH YKAa3aHHBIM HCTATUBHBIM IPOSABJICHUAM,
HCO6XOZ[I/IMO TMOBBIIIICHUEC TMTPECTUKA HAYKH, Hay‘IHOﬁ HWHTCJUIMT€HI NN, COBEPIICHCTBOBAHNUEC CUCTEMbI 06pa3013a—
Husg. Bmecte ¢ Tem mponecc 1yxXOBHOTO OOHOBIJIEHHS 06H.I€CTBa HEPA3PBIBHO CBsA3aH C TCOPCTUICCKUMU pa3pa60T-
KaMHu HI/IaHeKTI/IKO-MaTepHaﬂI/ICTH‘{eCKOﬁ KOHIICIIIUNU MUPOBO33PCHUSA y‘lalHeﬁCSI MOJOOCKH. Kwu3ne 3acraBisgeT
CEroJHs KaXa0ro MoJjJoaoro 4c€JI0oBCKa (bOpMPIpOBaTL FJ'Iy6OKO€ NMOHMMAHUC XapaKTEpa COBPCEMCHHLIX 3aaad,
MIPOYHOE HAYYHOE MUPOBO33pEHUE, IPUHIUITNATIBHOCTD, BEICOKYIO 1YXOBHYIO M HDAaBCTBEHHYIO KYJILTYPY, OTBET-
CTBEHHOC OTHOIIEHUE K ACITY. B cBsA3M ¢ 5THM BO3HUKAIOT HOBBIC HOTpe6HOCTI/I B COBPEMECHHOM COECPKAaHUN U
TEXHOJIOTHAX 06p330BaHI/I}I, B HEMMPEPBIBHOM ITOBBIIIECHUH CBOCTO MHTCIJIEKTYAJIbHOTO IIOTEHIIMAJIa, B 6LICTpOM u
3¢ PEeKTHBHOM OCBOSHHHU TEX 00JacTell 3HaHHI, KOTOpbIE B HEAABHEM IPOIIIOM HE UMENHU CYIIECTBEHHOTO 3Ha-
YEHUs ISl BHIITYCKHUKOB 00pa30BaTENIbHBIX YUPEHKICHHUH.

Abstract

In modern conditions, it is especially important to substantiate the mechanism of forming a scientific
worldview among young people. In order for society to be able to resist these negative manifestations, it is neces-
sary to increase the prestige of science, scientific intelligentsia, and improve the education system. At the same
time, the process of spiritual renewal of society is inextricably linked with the theoretical development of the
dialectical-materialistic concept of the worldview of students. Today, life forces every young person to form a
deep understanding of the nature of modern tasks, a strong scientific Outlook, integrity, high spiritual and moral
culture, and a responsible attitude to business. In this regard, there are new needs for modern content and technol-
ogies of education, for continuous improvement of their intellectual potential, for rapid and effective development
of those areas of knowledge that in the recent past were not essential for graduates of educational institutions.

KaroueBble ciioBa: HayyHOE MUPOBO33pEHHE, 00yUeHHE, MUPOBO33pPEHHUE, METOIMKa (DOPMHUPOBAHUS HAyY-
HOT'O MHUPOBO33PEHUSI, IPOLIECC 00YUCHHSI.

Keywords: scientific worldview, training, worldview, methods of forming a scientific worldview, learning
process.

AKTyansHOCTh (POPMHUPOBAHUSI HAYYHOTO MHPO-
BO33PEHHS Y yJaIIEHCsI MOJIOJIEKH OIPENIEIISETCS CeTo-
JIHS, TIPEXJE BCEro, MacIiiTaboM HM3MEHEHHs Hallero
o0I1IecTBa Ha BCEX YPOBHSX, TPEOYIOIINM IIEPECTPOHKH
cozHanusa. Eciam ¢opmupoBaHHe HayqyHOrO MHPOBO3-
3pEHU Y IMUPOKUX Mace SBJISCTCS HACTOSTENBHOM 110-
TpeOHOCTHIO OOHOBIIEHUSI O0IIECTBa, TO TNPUMEHU-
TEIBHO K MOJIOAEKHU BOOOIIE M ydalleics ee JacTH, B
YaCTHOCTH, OHO UMeeT 0c000 BakHOe 3HaueHue [1-5].

AXTyanbHOCTb JaHHOW MPOOJIEMbl OTMEYCHA B JOKY-
MeHTax HamwoHanpHOW JAOKTPUHBI 00pa3oBaHUs, 3a-
koHe «O0 0Opa3oBaHMM» U ONpenesieTcs PAIoM (ak-
TOPOB, HanOOJIee CYIECTBEHHBIM U3 KOTOPBIX MOYHO
Ha3BaTh HEYKJIOHHBII POCT yIEIBHOTO BECA MOJIOJCKH
B oOrmiecTse.

3BeHps mporiecca 00ydeHns: — (as3bl MOATOTOBKH
00yJaromuxcst K BOCIPHUATHIO HHPOPMALIUH:

1) xuBOe co3epliaHue;

2) OCMBICTICHHE;
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3) aHanu3 BHYTPHIIPEAMETHBIX M MEXKIPEIMET-
HBIX CBSI3€H;

4) 3anoMHUHaHUE;

5) npuMeHeHHe Ha MPAKTHKE.

Takum oOpa3om, Hazpena HEOOXOJUMOCTh CO3/1a-
HHSl COBPEMEHHOH METOOUKH (OPMHPOBaHHS Hay4d-
HOTO MHPOBO33peHHUs 00yTaeMbIX [4-7].

Meroanka (GOpMUPOBAaHUS HAYYHOTO MHPOBO3-
3peHust 00y4aeMBIX Ha ypoKax (M3WKH, IO HaIIeMy
MHEHHIO, JOJDKHA COCTOSITH M3 CICAYIONIUX YaCTeH:

® MOZEeNb METOAUKH (HOPMHUPOBAHUS HAYYHOTO
MHPOBO33peHHs 00y4aeMbIX Ha Ypokax (pusuky;

e onucaHue MeTOJUKH (OPMUPOBAHUS Hayd-
HOT'O MHUPOBO33pEHUs 00y4aeMbIX Ha ypOKax (BH3HUKH;

® IIyTH pealn3alyd METOAWKH (OPMUPOBAHUS
Hay4YHOT'O MHPOBO33peHHs 00yyaeMbIX Ha YpoKax (u-
3UKH;

® JICATEIBHOCTh YYHTENS NPU pean3aluy Me-
TOAMKA (OPMHPOBAHHS HAYYHOTO MHPOBO33PCHUS
00ydJaeMbIX Ha ypoKax (pU3UKH;

L4 JACATCIIBHOCTD YUallluXCA IMPpH peain3alliv Me-
TOIUKH (POPMHUPOBAHUSI HAYYHOTO MHPOBO33PEHHUS
o0y4yaeMbIX Ha ypoKax (hH3HKH.

PaccMoTpuM Bce mepednciieHHBIE BBILIE COCTaB-
JISIFOIIME METOJMKH (hOPMHUPOBAHMS HAyYHOTO MHPO-
BO33peHHA 00yJaeMbIX Ha ypokax (HU3WKH Ooiee mo-
IIpoOHO.

Mopeis MeTOAUKH (OPMHUPOBAHHS HAYYHOTO MHU-
POBO33pEHHS BKIIIOYAET:

e cxeMy (OPMHPOBAaHHS HAYYHOTO MHPOBO3-
3peHust 00yJaeMbIX;

e ajnroput™M (OPMHUPOBAHUSI HAYYHOTO MHPO-
BO33peHHs 00y4aeMbIX.

Cxema hopMHpOBaHUS HAYYHOTO MUPOBO33PEHUS
00y4yaeMbIX, BKIIOYAIOIAsi OCHOBHBIE 3Tambl (popMu-
POBaHMSI HAYYHOT'O MUPOBO33PEHUS U HX B3aUMOCBSI3b,
npHUBeAcHa Ha pHCYHKe 1.

_eqme OGO busrxn B o,
M)

&

HMcmons3oBaHme MeT OJOJTOTHYCCKIX

Ipmvep

i JleMOHCTpanus

~

Oupeenenue

'Y cTaHOBIICHIIE CBS3ei

OrmpeieieHne rpaHuIl

IPIMIMEHITMOCTI

Wcropust pasBUTIS |

O000mIeHe 1 CHCTEMATH3AITS TOTYUYeHHRIX 3HAHMIT

Pedmnexcma

Puc. 1. Cxema popmupoeanus HayuHO20 MUPOBO33PEHUSL YUAUUXCS

Anroput™M (opMHpOBaHHS HAay4YHOTO MHPOBO3-
3pEHMS y4aluXcs Ha YpOKax (M3HWKH, BKITIOYAIOMINI

TIOCIIEA0BATEILHOCTD ISHCTBHUH YUnuTeIs O POPMHUPO-
BaHWIO HAYYHOTO MHPOBO33PEHHMS, NMPUBEAEH HA pPH-
CyHKeE 2.
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ETIJ{JI"D'E E HaVIHO-METOIHIECKOM OTHOMICHHH HAI0ECHHE OCHOE CIJHEI-II?J-I E COOTEETCTEHH C

{ OmpeneneHHe paccMAaTPHEAEMOTD IOHATHT |

v

'Y CTAHOENEHHE EHYTPH- H MEAIIPEIMETHELX CEA3EH;

v

| paHHITEl NpHMEHHIMOCTH

EemE ecTe HHTEpeCHEH,
MOSHAEATSIEHELR
MATEPHAT H3 HCTOPHHE
HAYEH

 McToprs dmzmes |

Ecmw Bosmossz
HILECCTPALTS, S2KCHOE
OHATEKTHEH H3VI2eMED
MATEPHATOM

....... 33};_01{51 ....... \/

| THATEKTHEHR

.

CHCTeMATHIAMRE H 0000IMeHHE
DT e HEED, AEAHEH

PazenTHE Hay9HOTO

'

Pedmercia

Puc. 2. Aneopumm popmupoeanus HayuHO20 MUPOBO33PEHUs

AHanm3upyst pucyHKu | ¥ 2 MOXXHO CZEnaTh BbI- 3) wucnonp3oBaHHe HA YypoKax (DH3UKH METOJO-
BOJl, YTO METOJHWKa ()OPMHUPOBAHHS HAYYHOTO MHPO-  JIOTHUECKHMX 3HAHMUH;
BO33pEHHS 00y4aeMbIX BKJIFOYAET CIICAYIOLIHE 3Tallbl: 4) ycTaHOBJCHHE BHYTPHUIPEAMETHBIX U MEX-

1) crporoe B HayYHO-METOJMYECKOM OTHOIIE-  HPEAMETHBIX CBSI3eH MEXIY H3y4acMbIMH SIBICHUSIMH
HHUU U3JI0KEHHE OCHOB (PU3UKH B COOTBETCTBHHU C CO- M IPaBUIIBHOE X OOBSCHEHHE;
BPEMEHHOU (PH3MYECKON KapTHHOW MHPa; 5) ¢dopmupoBaHue MpeACTaBICHU O Pa3sBUTHH
2) mpuMep NMPUMEHCHHs MU3y4aeMOro SBICHUS B HAyKW;
MOBCETHEBHOW )KU3HH y4allerocs;
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HOB TUAJICKTUKU,

6) pacKkpbITHE M WLTIOCTPAIMS OCHOBHBIX 3aKO-
MBIX
7) reHepajM3alys, CUCTEMAaTU3aLlus U 00001Ie-

HHE 3HaHUU yUuamunxc;

€MBIX;

8) pa3BUTHE CTWIIS HAYYHOTO MBIIUICHHUS 00y4a-
HOTO

9) ompezeneHue rpaHUI] IPUMECHUMOCTH H3yYae-
MOHSATHH, 3aKOHOB, IPHHIIUIIOB,;

10) pednekcusi.

Peanuzaiuo NepevyrcIeHHbBIX BBIILE 3JIEMEHTOB

(9TanoB peann3anyv) METOJUKH (OPMUPOBAHUS HAyU-

MHPOBO33pEHHUS 00y4aeMbIX Ha YPOKax (H3UKU

MOJKHO TIPEICTABUTH B BHJE TaOIHIIHI 1.

Peanuzanus MeToauku (pOpMHPOBaHHS HAYYHOTO MHPO

Tabmuma 1
BO33peHM 00yJaeMbIX Ha YPOKax (hU3UKH

JJIeMEHT METOANKH

IIyTu peanusanum 3JieMeHTa METOAMKH

Ctporoe B HayYHO-METOJIUYECKOM OTHOLICHUH H3JI0XKe-
HUE OCHOB (JM3UKH B COOTBETCTBHH C COBPEMEHHOU (H3H-
JecKOol KapTUHON MHpa.

OOBSACHUTETHHO-WILTIOCTPATUBHBIN METOT;
PENpOyKTUBHBII METOI;

MPOOJIEMHBIN METOT;

LIaCTI/I‘-IHO-l'IOI/ICKOBI)II‘/II MCTON,
HCCIIEA0BATEILCKHI METOT,

METOIBI KOHTPOJIS 3HAHWI, YMCHUH U HABBIKOB
[yganmxcsi.

HOM JKM3HM y4allerocs.

®
ITpumep npuUMEHEHNs U3y4aeMOT0 SIBJIEHUS B IIOBCEIHEB-
®

Pacckas;
Oecena;

® JICMOHCTpanus.

Mcnonp3oBaHne Ha ypoKax (MU3UKH METONOJIOTHYECKHX
BHAHWM.

Pacckas;

Oecena;

00BsACHEHHE;

HAay4HbII SKCIIEPUMEHT;

METO/IbI IKCIIEPUMEHTAIBHOTO TI03HAHMUSI;
u3ydeHue GU3NICCKUX TEOPHil;

METO/IbI TEOPETUUECKOTO TTIO3HAHMS;
paccCMOTpEHHE CTEP)KHEBBIX METO0JIOTHYE
CKUX UCH QU3NKH;

® PpAaCKpBITHE OCHOBHBIX 3aKOHOMEpPHOCTEH pas-
BUTHS (HH3UKH;

® aHaNW3 KaTerOpUAIBHO-TIOHATHWHOTO —arlia-
[paTa KOHIICTIIINH JBOJIONHUHA (UIUIESCKOH Kap-
TUHBI MHPA,

® BOCIIPOM3BEACHUE TOIYYCHHBIX 3HAHWNA yda-
IIIIMUCSI.

'YcTaHOBIIEHHE BHYTPUIPEAMETHBIX H MEKIIPEIMETHBIX
CBsI3Eil MEXK/TY N3y4aeMbIMU SIBJICHUSIMHU U TIPABUIIBHOE HX|
0O0BsICHEHHE.

e Pacckas;
Oecena;
00BsICHEHHE;
JIEMOHCTPAIIHS;

®
®
®
® J1a00paTOPHBIN METO]T O0YUCHHUSI.

(DOpMI/IpOBaHI/IC HpeZ[CTaBHeHI/Iﬁ O PA3BUTHUU HAYKHU.

Pacckas;
WCIO0JIb30BaHKE HATJISAHOTO MaTepHana.

THKH.

®
PaCKpI:-ITI/Ie 1 WUTIOCTpald OCHOBHBIX 3aKOHOB JHAJICK-
®

Pacckas;
00BsICHEHHE;
JICKITHSL.

FeHepaﬂI/Bauw{, CUCTEMaATHU3alIuAad U 0606IIIGHI/I€ 3HAHH
lydamunxcs.

e becena;

METO/Ibl KOHTPOJISI 3HAHUM, YMEHUIl U HaBbI-
KOB;

® 3arOJHEHHE CHCTEeMATH3UPYIOIUX TAOJIHI;

® 3aII0JIHEHKME 0000OIIAOIINX TAOJIHII;

IMOCTPOCHUEC CXCM.

PazBuTHE CTHIISA Hay4YHOI'O MBIIIIJICHUS 06yqaeM1>1x.

e Pacckas;

Oecena;

BCECTOPOHHE PACCMOTPEHHUE N3y4aeMBbIX SIBJIE-
15070788

® 1CIOJIb30BaHUE BHYTPUIIPEAMETHBIX U MEXK-
MPEAMETHBIX CBS3EH;

® BKJIIOUEHHUE B U3y4aeMbIil MaTepuall CBEACHUN

M3 UCTOpUU (PH3HKH,
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TOB;

HOB U TEOPHIA;
®

® 00BEKTHBHAS OLICHKA SIBJICHUM, OTIBITHBIX (haK-
® DPACCMOTPEHUE T'PAHUL] IPUMEHUMOCTU 3aKO-

OpraHu3aLys KpyribiX CTOJIOB;
HPOBEICHUE TIPECcC-KOH(EPeHIIHIL.

e Pacckas;
9 OmnpenencHre TpaHUIl MPIMEHUMOCTH M3ydaeMbIX MOHA-® Oecena;
' [THii, 3aKOHOB, IIPUHIIATIOB. ® JIEMOHCTpAINS;
® OOBICHEHHE.
o becena;
10. [Pednexcusi. A8
e ompoc.

KA (DOPMHUPOBAHHUSI HAYYHOTO MUPOBO33peHHs 00y-

IIpn ncmonp3oBaHMM Ha ypoOKax

¢u3nKn MeTo-

YaeMbIX HEOOXOAWMO OCYHIECTBIATH ONpeAeiIEHHBIE

JIeHCTBHSA KaK YUUTEINIO, TakK U yuamemycs [7, 8]. Ilpen-
CTaBUM 3THU BHUJBI ACATCIBHOCTU B BUJIC Ta6J'II/IIH)I 2.

Tabnuna 2

I[eHTeJ'H)HOCTL YUUTEIA U yHalllerocs npu peajin3alnu METOIUKN q)OpMI/IpOBaHI/IH Hay4YHOI'0O MUPOBO33PCHUSA

00yJaeMbIX

Ne
n/n

Jj1eMeHT MeTOAUKH

I[eﬂTe.]'IbHOCTL yuures

I[eﬂTeJILHOCTL Yuamuxcs

OTHOILIEHNH H3JI0KEHHUE OCHOB
(bU3UKH B COOTBETCTBHHU C COBpE-|

MUpa.

CTpOFOC B Hay‘IHO'MeTOZ[I/I‘IGCKOM.

o . o|®
MEHHOH (M3MYIECKOW KapTHHOH

e (CocTaBlleHHE IUIaHA — KOHCIIEKTA
ypoKa;

T TepaTypBhI;
CKOH JINTEpaTypsbl;

e rnepenavya MHOOPMAIMH YYAIIUMCS
Ha YpOKe.

HU3Y4YEHHE COBPEMEHHON HaquOI‘/'I.

o ®
N3YyUYCHHUE COBPEMEHHOU METOANYC-

M3yuaror HOBBII MaTepuan;
BBITOHAIOT 33JaHUS YUUTEIS;
CaMOCTOATENILHO U3Y4aloT JI0-
[TOJIHUTENIBHYIO JIMTEPATypy IO
(huzmke.

[Tprmep mpUMEHEHHS H3y4aeMOT0

. SIBICHHS B IOBCEIHEBHOM KHU3HU

[y9armerocs.

e [lowck MHTEpECHBIX MPHUMEPOB U3
MOBCEHEBHON *KU3HU U MPAKTHKU Pa-
0OTBI IPEANPUSITUI;

® TpUBE/ICHUE IPUMEPOB Ha YPOKE;

® TIOJIFOTOBKAa U MPOBEIECHUE JEMOH-
cTparLmii.

e Bocnpusitue MIPUBOAVMBIX|
yJUTeNIeM IIPUMEPOB;

® 10100p COOCTBEHHBIX IIPHMe-
POB.

BUKHU MCTOJO0JOTHYCCKUX 3HAHUIA.

®
Vcnons3oBanne Ha ypokax ¢u-

e JleMOHCTpaLusi Hay4yHbIX
MEHTOB;

® 1CIIOJIb30BaHUE METOM0B
MEHTAJILHOTO MTO3HAHHS;

® oOpraHuzalys HW3y4YCHUs
CKHX TE€OPHIA;
UCIIONIb30BAHNE METOJIOB
MECKOT0 TTO3HAHNS,;

® PACCMOTPEHHE CTEP)KHEBBIX METO-
ITOJIOTHUECKUX UICH (PU3HKH;

® DPACKpBITHE OCHOBHBIX 3aKOHOMEp-
HOCTEW pa3BUTHS (PU3KKH;

® aHaNM3 KaTeropualbHO-TIOHSATHHI-
HOTO amnmnapara KOHIEMIUN HBOIIONUY
(bm3MuecKoit KapTHHBI MUpA.

JKCIepH-|
9KCIIEpH-|
¢busmye-

TEOPETH-

e HaGmroneHrne Hay9HOTO KCIIe-
[PUMEHTA,

® U3y4YEHHWE METOJOB 3KCIEpPHU-
MEHTAJIbHOTO IIO3HAHWS,

® u3ydycHHE QUINICCKUX TCOPHil;
® M3yuYeHHUE METOJIOB TeOpeTHYe-
CKOT'O TTO3HAHUS,

® pAcCMOTPEHUE  CTEPIKHEBBIX|
METOJIOTOTMICCKHUX UJICH (HU3UKY;|
® M3yYEHHE OCHOBHBIX 3aKOHO-
MEpPHOCTEH pa3BUTHS (PU3UKH;

® aHAMM3 KaTeropHaJbHO-TIOHS-
TUHHOTO amnmapara KOHILENLHUH
PBOTFOLINN (PH3HUECKOW KapTHHBI
MUpa;

® BOCIIPOU3BEACHUE
HBIX 3HAHHH.

MOJTyYeH-,

'YcraHOBIIEHUE BHYTPHUIIPEIAMET-
HBIX M MEXIIPEIMETHBIX CBs3€H
MEXTy U3yJaeMbIMHU SIBICHUSIMHU U
MpaBWILHOE UX OOBSICHEHHE.

e AHajgM3 CyNIECTBYIOIIUX BHYTPH-
MPECAMETHBIX U MEKIPEAMETHBIX CBSI-
Bei;

e cooOlIeHNe ydalluMCs BHYTpH-
MPCAMCTHBIX U MEXKINPEAMETHBIX CBSI-
3eil;

® T1I0Ka3 JEMOHCTPALHIA;

® AHanu3 cooOIIaeMbIX BHYTpPH-
MPEIMETHBIX M MEKIPEIMETHBIX
CBsI3EH;

e Oecena;

® aHaIH3 JEMOHCTpPAIIHi;

® BBINIOJHCHUE J1a00OPATOPHBIX|
paboT.

® TpoBeJcHHE JIAOOPATOPHBIX PadoOT.
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DopMupOBaHUE MPEACTABIECHUH O
[Pa3BUTUH HAYKH.

e [lonOop marepuana u3 uctopuu Qu-

BUKH;

® cooOlIeHNe CBEICHUI U3 HCTOPUH

(bu3nKHM Ha ypoKe;

® JICIIOJIb30BAaHUE HATJIAIHOTO Mare-|
uana.

e AHanu3 CBEJCHUN U3 UCTOPUHY
huzukm;

® M3Yy4YCHHE HATTISIHOTO MaTepu-
ana.

PaCKpLITI/IC U WIUTIIOCTpanus OcC-
IHOBHBIX 3aKOHOB TUAJICKTHUKU.

e [louck u mondop mMaTepuaia, UILTIO-
CTPHPYIOIIEr0 OCHOBHBIE 3aKOHBI JHA-
MeKTHKY;

e CcooOIIeHNE ydaluMcsl Marepuana,
VJLTIOCTPUPYIOLIETO OCHOBHBIE 3aKOHB]
[TaTIeKTHKH.

o AHanmu3 MaTepuana, WLIIO-
CTPHPYIOIIET0 OCHOBHBIC 3aKOHB]
ITHATIEKTHKH;

® 1ox0op COOCTBEHHBIX
[POB, HJLTIOCTPUPYIOLIHX
HbIE 3aKOHBI JTHATCKTHKH.

TpuMe-,
OCHOB-|

['enepanu3anusi, cUCTeMaTH3alHs
1 0000IIIeHEe 3HAHUH YUaIIHXCSL.

e CocraBiieHHE CHCTEMaTH3UPYIOIIHX
TaOJIHIIL;

® cocTaBlicHHE 0000MIAIONNX Tab-
i,

® KOHTPOJIb 3HAHUH, YMEHHUI U HABBI-
KOB;

® 3aTIOJIHCHUE C YYAITUMHUCS CHCTEMa-
TU3HUPYIOIINX TaOIHII,

® 3arOJIHEHHUE C yJaIuMucs 00600ma-
FOIIIMX TaOJIHIL,

® COCTaBJICHHE CXEM;

® TIOCTPOCHHE CXEM.

e JleMOHCTpalusi CBOMX 3HAHUM,
[YMEHUI 1 HaBBIKOB;

® 3aI0JHEHHE CHCTEMAaTH3UPYIO-
[IAX TaOJINII;

® 3aI0JIHCHHE
TaOJIHIL;

® TIOCTPOCHUE CXEM.

000011a0IHX|

PazBuTHE CTHIISI HAYYHOTO MBIII-
ieHns 00y4JaeMbIX.

€MBIX SIBJICHMI;
® LCIIOJIb30BaHHUE
HBIX U MEXIIPEIMETHBIX CBS3EH;

CBEIICHUI U3 UCTOPHH (H3HKH;

e OOBEKTHMBHAsS OICHKA SIBJICHUH,
OTIBITHBIX (DaKTOB;

® PACCMOTPEHUE TPAHUI] TPUMEHUMO-
CTH 3aKOHOB U TEOpUH;

® OpraHu3anys KPyTibIX CTOJIOB;

® IIPOBEICHUE NPecC-KOH(pEePEeHIHUH.

®
e BcecTopoHHE paccMOTpeHHE H3y4a-
®
BHYTPHUIIPEAMET-

o ®
® BKJIIOYCHUEC B U3YyYaCMbIU MaTCpHraJl

AHaM3 pacCMOTPEHHBIX SBIIE-
HUIA;
aHaIM3 BHYTPUIPEJMETHBIX H
MEKIIPEIMETHBIX CBSI3EH;
aHaJIM3 CBEICHUH W3 HCTOPHUH
buzukwy;

OIICHKA SBJICHUM,
(hakTOB;
® aHaJIM3 TPaHUI] IPUMEHUMOCTH
BaKOHOB U TEOpPUH;
® ydJacTHE B KPYIJIBIX CTOJAX;
® ydacTHe B Ipecc-KoH(pepeH-
LHSIX.

OIIBITHBIX

OmnpenencHne TPaHUIL TPHUMEHH-|
. [MOCTH N3y4JaeMBbIX TIOHSTHH, 3aKO0-
HOB, IIPUHITUIIOB.

e AHanmM3 TpaHUI] HPUMEHHMOCTH|
M3y4aeMbIX TOHATHH, 3aKOHOB, IPUH-
I[UTIOB;

® CcooOlIeHNEe YYaIlUMCsI TPaHuI] ITPH-
MEHHMOCTH U3y4aeMbIX MOHITUH, 3aK0-
HOB, IPUHIIVIIOB;

® 0TpabOTKa C yJaluMHcCs 3aJaHuil C
y4ETOM IpaHUL] IPUMEHUMOCTH U3y4a-
€MBIX ITOHATUH, 3aKOHOB, IPUHIIMIIOB.

® AHanM3 TpaHUI] IMPUMEHUMO-
CTH W3Y4aeMBIX IOHSTHH, 3aKO-
HOB, IPHHIIMIIOB,;

® o0TpaboTKa 3amaHuil ¢ y4éToMm
rpaHyll TPUMEHUMOCTU H3YyYac-
MBIX MOHSITUM, 3aKOHOB, MPUHIIU-|
MOB.

10. [Pednexcus.

e CocraBieHHE BOMPOCOB Ui pe-
hexcun;
e mpoBeacHKE peICKCHU;

® aHaNM3 pe3yidbTaToB  pediieKkcuu

JaAIUXCS.

e Peduekcust.

Opranms3ysi TakuM 00pa3oM MpoIece OO0yUYCHUS
yuuTenb (U3NKH, HECOMHEHHO, C(OPMHUPYET COBpe-
MEHHOE Hay4YHOE MHPOBO33PEHIE 00yYaeMBbIX.
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HEJATOI'TYHI YMOBU ®OPMYBAHHS EMOLIMHOI KYJIbTYPU MAMBYTHBOI'O
BUXOBATEJIS 3AKJIAZTY JJONKIJIBHOI OCBITH

Ilynvea T.B.

3a6i0ysay acnipaHmypu

Jlepotcasnuti euwuii Hag4aIbHUL 3aK1A0

«/[onbacvkuil Oeparcasrull nedazo2ivHull yHigepcumemy
m. Cnog sncok Jouneywvkoi 001., Yrpaina

PEDAGOGICAL CONDITIONS FOR THE DEVELOPMENT OF THE EMOTIONAL CULTURE
AMONG FUTURE PRE-SCHOOL EDUCATORS

AHoTanis

Shulha T.

Director of Postgraduate

State Higher Educational Establishment
«Donbas State Pedagogical Universityy,
Sloviansk, Donetsk region, Ukraina

VY cratTi posrisinaeTscs npodieMa GpopMyBaHHS €MOLIHHOI KyJbTYpH MalOyTHHOIO BUXOBATENS Y BHILII.

OnucaHo nenaroriyHi yMoBH, sIKi BAPTO CTBOPUTH Y Npolieci (paxoBoi MiIr0TOBKK MaHOyTHIX BUXOBATENIB 3aKJIa-
JIiB JIOIIKIJIBHOT OCBITH, 3 METOIO (POpMyBaHHS BUCOKOTO PiBHsI IXHBOT eMOLiiHOI KynbTypH. [IpeacraBneno ocHo-
BHI HaiieekTHBHIII (OPMHU Ta METOAM, SKi BAPTO BUKOPHUCTOBYBATH y OCBITHBOMY ITpOIIECi /Ui ()OPMYyBaHHS
€MOIIHHOI KyJIbTypH MaiiOyTHIX BUXOBATEIIIB.

Abstract

The article considers the problem of forming of the emotional culture of the future educator at the university.
The pedagogical conditions that should be created in the process of professional training of future pre-school
educators in order to form a high level of their emotional culture are descried. The main effective forms and
methods that should be used in the educational process to form the emotional culture of future educators are pre-

sented.

Kuro4oBi cJioBa: BUXOBAaTeIb 3aKIa Ty JOIIKUTFHOI OCBITH, EMOIliIIHA KyJIbTYpa, 3aKJIa]] BUIOi OCBITH, OCBi-
THIH Tpoliec, eJjaroriyli yMoBH, eMOLIITHO-HACHYEHE CEPEIOBHIIIE.
Keywords: pre-school educator, emotional culture, higher education institution, educational process, peda-

gogical conditions, emotionally rich environment.

[Ipobnema ¢opMyBaHHS EMOLIHHOI KyJIbTYpH
MaiiOyTHIX BUXOBATENIB 3aKJaiB JOMIKITHHOI OCBITH
HaOyBae 0cOOIMBOI aKTyallbHOCTI B TIepion pedopmy-
BaHHS JIOIIKIJIBHOI Ta BUIIOT OCBITH Yepe3 HU3KY MPH-
YHH: iCHy€ HaraJibHa moTpeda MiABUIICHHS IKOCTi IIPo-
(eciitHol TATOTOBKH (axiBI MOIIKUILHOI OCBITH,
SIKUA Ma€ BOJIOAITH HOBHMH ITIIXOJAMH T4 TEXHOJIOTI-
MU y POOOTI 3 JIThbMH-AOIIKIIbHUKAMH, ISl IXHBOT'O
MOBHOI[IHHOTO PO3BUTKY; BiJOYBAETHCS MEPEOPI€HTA-

Iisl B OCBITHIH IPaKTHII i3 JIWIIC iHTEIEKTYyaJIbHOTO 3a-
CBOEHHS BIiINOBITHUX KOMIIETEHIIIH Ha iHTENEKTya-
JHEHO-EMOIIiifHe 3aCTOCYBaHHS 1X IS BHPIIICHHS TPO-
(eciifHUX cUTyaIliii Ta BIXOBHHX 3aBJIaHb, BPaxoOBY-
JOYd OCOOMCTICHI $KOCTI, €MOI[IHHMH CTaH Ta
MIEPEKMBAHHS BUXOBAHIIIB.

Amnamni3 HopMaTtuBHUX A0KyMeHTiB (HamionamsHa
cTparteris po3BUTKY OCBITM B YKpaiHi Ha mepioa a0
2021 poky, 3akonu Ykpainu «IIpo ocBity», «IIpo mo-
LIKUTBHY OCBiTY», «IIpo BuiIy ocBiTY», «IIpo oxopoHy
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JUTUHCTBA») Ja€ MOXKJIMBICTh 3a3HAYMTH, IO Cydac-
HUI 3aKiaj JIOMIKIILHOI OCBITH MOTPEOy€E HA BUXOBa-
TeNS-TYMaHiCTa, SKUU MTHOOKO YCBIIOMITIOE CBOT HAITi-
OHAJIBHI KOpPEHI Ta MIaHye KyJNbTYPHI TpaguLii iHIIHX
Hapo/IiB, EMOLIIHUM CJIOBOM (hOPMYE TOJIEPAHTHY OCO-
OWCTICTH 3 PO3BHHEHIM MYJIBTHKYJIBTYPHHM CBITOTJIS-
oM. [linroToBka Takux (axiBIiB HEMOXIHBA 0e3 BH-
XOBaHHs JA0AMIMBOTO CTABJICHHSI JIFOJANHU 10 JIIOANHH,
PO3BHUTKY eMOILiHOI chepru ocoducTocTi Ta i 37aTHO-
CTi KepyBaTH CBOIMH €MOIliSIMH i eMOLIHHUM CTaHOM
THX, XTO TOpPsX 3 Heto. Bee e 00yMoBiioe HEoOXia-
HICTh ()OPMYBaHHS E€MOIIHHOI KyJIbTypH OCOOUCTOCTI
(axiBu y rany3i IOIIKUIEHOT OCBITH.

TeopeTuko-MeTOAMYHI 3acaid Ta CydYacHi IMij-
XOJM JI0 TpodeciiHO-TIeNaroriyHoi MiITOTOBKH Maii-
OyTHIX BHXOBATEIIB 3aKJaJliB JOMIKUIEHOI OCBITH BH-
CBITJIEHO y nmociimkenHsax JI. ApremoBoi, €. benkinoi,
I. Bexa, O. boriniu, A. borym, I". Benenskoi, H. 'aB-
pum, 1. dwakisepkoi, H. Kiuyk, JI. Koams, O. Ko-
HoHKO, K. KpyrTiii, C. Kypinnoi, H. JIucenko, T. Hay-
menko, T.Ilonimancekoi, M. Poranosoi, T. Tansko,
I". IIBeTKOBOI Ta IHIIHKX.

AHaJi3 HayKOBHX IOPOOOK BYCHHX OCTAaHHBOTO
JeCATHPIUYS 3acBiAYY€ IXHIO 3alliKaBJICHICTh y BH-
BUYCHHI BUJAIB eMoulid Ta (opM NPOSBY MOYYTTIB
(b. Jomonos, K. Izapn, P.Kemmben, H. Kpsokesa,
1. ®ypmanos, B. IllagpikoB Ta iH.), MTUTaHHS E€MOLiH-
HOI KympTypu ocobuctrocti (JI. A6oxmin, II. AHOXiH,
A. benkin, II. l'anenepin, B. [omryxuauii, O. Pynan-
ubka, JI. CoitHeBa, I. Cinrorina, JI. Cokomosa, O. Typ-
ceka, O. Yebukin, T. Anenko Ta iHmi).

CygacHuMH HAYKOBIIIMHU (®. Anexceena,
I. Annenkona, JI. KoBans, 1. Moruneii, JI. Ctpaxosa,
I'. [unarapos, I. ScrpeboBa Ta iHIN) AOCHTIIHKEHO
eMOIIiiHYy KyJIbTypy MallOyTHIX NeJaroriB pi3HUX CIie-
[IaJIbHOCTEH, BIPOBAHKEHO MMEaroriyHi yMOBH Ta Te-
XHOJIOT1, 3aPOITOHOBAHO Pi3Hi (JOPMH Ta METOIU PO-
60TH 3 MaitOyTHIMU (axiBusmu. HaromicTs mpobnema
(hopmyBaHHS eMOLIIHOT KyJIbTYpH MaiiOyTHIX BUXOBa-
TEJIiB 3aKJIaJiB IOUIKUILHOT OCBITH y Tpolieci paxoBoi
MiATOTOBKH Yy 3aKJIaIaX BHUIOi OCBITH JOCITIHKEHO HE-
JIOCTaTHBO.

OTxe, METOFO CTATTi € JOCIIIKCHHS Ta KOPOTKHHA
OTIHC TIEAAarOTIYHUX YMOB (POpMyBaHHS €MOILIHHOI Ky-
JTBTYpHU y MalOyTHIX BHXOBATENIB 3aKJIAIIB TONIKiTh-
HOI OCBITH, SIKi HEOOXIIHO CTBOPUTH Y TIpolLieci IXHbOT
npodeciitHol miAroToBKH.

B ymoBax mMozepHi3aliii ZONIKiIbHOT OCBITH, YI0-
CKOHAJICHHS MPOQECIHHO-TIeAaroriuHol MiArOTOBKU
MaiOyTHIX BUXOBATEJIB Yy 3aKJIa/laX BUIOI OCBITH, HO-
BUX BHMOT, SIKE BUCYBA€ CYCIIBCTBO JI0 OCOOMCTOCTI
(haxiBis, BimoBigHO Mo HamionanpHOT paMKH KBai(hi-
Kallii, HoMy MaloTh OyTH MPUTaMaHHI: «BiIITOBIIATb-
HICTh 1 aBTOHOMisI — 3JIaTHICTh OCOOM 3aCTOCOBYBATH
3HaHHSA Ta HABUYKHM CAMOCTIMHO Ta BIAIOBIZAJIBHO;
3HAHHS — OCMICJICHA Ta 3aCBO€HA Cy0’ eKTOM iH(pOopMa-
Iisl, [0 € OCHOBOIO MOTO YCBiIOMIICHOI, IIIIECTIPSMO-
BaHOI JISJIBHOCTI; KOMIIETEHTHICTh — JUHAMIYHA KOM-
OiHawis 3HaHB, YMiHb, HABHYOK, CIIOCOOIB MHCJICHHS,
MOTJISAIB, IIHHOCTEH, IHIINX OCOOMCTHX SIKOCTEH, 1110
BU3HAYAE 3/IaTHICTh 0COOM YCHIIIHO COIliai3yBaTUCH,
npoBaauTH MpodeciiiHy Ta/ado MOAAIbINY HABYATIBHY

TUSUTBHICTh; KOMYHIKAI[isl — B3AEMOIisl OCI0 3 METOIO Tie-
penaBaHHs iHGoOpMaIlii, Y3ro/pKEHHs A1, CIIBHOT Ii-
STIBHOCTI; YMIHHSI/HaBUUKH — 3aTHICTh 3aCTOCOBYBATH
3HAHHS JUIsI BUKOHAHHS 3aBJIaHb Ta PO3B’s3aHHS IIPO-
OsieM. YMIHHSI/HaBUYKM IOIUISIOTHCS Ha KOTHITHBHI
(o BKITIOYAOTH JIOTIYHE, IHTYITHBHE Ta TBOPUYE MHC-
JICHHA) 1 TpakTU4Hi (II0 BKIIOYAIOTh PYYHY BIIPAB-
HICTh, 3aCTOCYBaHHS MIPAKTUIHAX CIIOCO0IB (METOMIB),
MaTepiaiB, 3HapsAIb Ta IHCTPYMEHTIB)» [9]. 3 ormsamy
Ha I1e TIepeJ1 3aKiIajaMy BUIIOi OCBITH, AKi 31HCHIOIOTH
MiATOTOBKY 3m00yBadiB 3a cremiansHicTIo «012 [o-
LIKUJTbHA OCBITa», MOCTA€ 3aBIaHHs IIOJNO YAOCKOHA-
JIeHHsI cucteMu npodeciitHol MmiAroTOBKM MalOyTHIX
BUXOBATEIIB 3arajioM i popMyBaHHs IXHBOT €MOLIIHHOT
KyJIBTYpHY 30KpeMa, o0 MaiOyTHI (axiBii JOIIKIIb-
HOi OCBITM MOTIJIM KOMIIETEHTHO, BHCOKOKBaIi(iKo-
BaHO Ta BIANOBIJAILHO BUKOHYBaTH TpogeciiHi
000B’SI3KHM, peai3oByBaTH Bci TpodeciiHi (QyHKIT
BIIMOBITHO 10 ba30oBOro KOMIOHEHTY MOIIKITBHOI
ocBiTH Ta BEUMOTr HamioHanpHOI pamMKé KBamiikamii
[1; 9]

Oco6nuBe MicIie B IpoIIeci YA0CKOHAIEHHS (axo-
BOI MIATOTOBKM MaiOyTHIX (axiBLiB IOMIKUIBHOT
OCBITH BapTO BiJBECTH IEIAarOriYHUM YyMOBaM, SKi
CTBOPATH BIANOBIZHE MAIPYHTS Ta OyIyTh MO3UTUBHO
BIUIMBATH Ha MiJBUIICHHS PiBHA mpodeciiiHo-menaro-
TiYHOT KyJIBTYpH Ta KOMIIETEHTHOCTI B3aralii, Ta Ha (o-
PMyBaHHS €MOIIMHOI KyJIbTYpH MaiOyTHIX BUXOBaTe-
JIiB, 30KpeMa.

HesBaxaroun Ha MeBHY yBary HayKOBIIB 10 BH-
BUCHHS 1 aHaNi3y 3a3Ha4eHOI mpodiemu, GopMyBaHHS
eMOMLIHHOI KyIbTYpH MaOyTHIX BUXOBATEIiB 3aKIa iB
JIOIIKITBHOT OCBITH JIOCI HE CTAJI0 TPEAMETOM CIIellia-
JBHOTO JIOCIIIKEHHS, TOXK BBKAEMO 32 JIOLIJIBHE, PO-
3poOHUTH Ta OOIpyHTYyBatu e(EeKTHBHI IIeJarorivHi
YMOBH 3 METOI (hOpPMYyBaHHsS EMOILIIHOI KyJIbTYpH
MaiioyTHix BuxoBareinis 3/10.

I[Tepi Hi>k BU3HAYNTH MEAATOTi4HI yMOBH QOpMY-
BaHHSA €MOLIIHOT KyJbTypH MaiiOyTHIX BHXOBAaTeliB
3aKJIaJiB JOIIKIIEHOI OCBITH, BAPTO YTOYHUTH OKpEMi
nediHinii, sKi BUKOPHCTOBYIOTHCSl Y HAIIOMY JOCIi-
JDKEHHI.

AmHamiz ¢inococrkoi Ta IICHXOIOTO-TIEAATOT -
HOI JIiTEpaTypH A€ 3a3HAYMTH, 10 HAYKOBI TOCHTH
MO-Pi3HOMY HiAXOISATH A0 PO3YMIHHS Ta TPAKTyBaHHS
KaTeropii «yMOBH» Ta «IIE€AArori4Hi yMOBHY.

Y 0BiJHUKOBIM JIITEPaTypi, TEPMiH «YMOBa», Xa-
pakTepusyeThes K, — (aKTop, pyuiiiHa cuia, pUuuHa
Oyab-sIKOTO TIpoliecy; MPaBuIIa, sIKi iCHYIOTh ab0 BCTa-
HOBJICHI B Till UM IHIIIH rany3i *KUTTSA, AiSUTBHOCTI, SIKi
3a0e3MeuyrTh HOPMaJIbHY POOOTY UOT0-HEOY b, CYKY-
MHICTh 00’€KTIB (pedel, MpoleciB, CTOCYHKIB), HEO0-
XITHUX 17 BUHUKHCHHS, ICHYBaHHS a00 3MiHHU IIEB-
Horo 00’ekTa [2; 11; 12].

VYV memaroriyHOMy KOHTEKCTiI BUKOPHUCTOBYETHCS
MOHATTS «MENaroTidHi yYMOBHW», SK OOCTaBWHH, BiJ
SIKUX 3aJIeKUTh €(PEeKTUBHICTh OCBITHBOTO MIPOIIECY.
Tax, mix megarorivanMu ymMoBamH, €. XpHUKOB po3yMie
oOcTaBuHH, M0 OOYMOBIIOIOTh KOHKPETHHH HAIPSM
PO3BUTKY TENaroriyHoro Ipolecy; CYKyIHICTh
00’€KTUBHHUX MOXJIMBOCTEH 3MicTy, (hOpM, METOJIB,
MpUHOMIB, 3ac00iB TeqaroriqyHol misuibHOCTI [13].
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[Nenaroriuni ymoBu B. MaHbko mpezcraBiieHi siK
B32€EMOIIOB’s13aHa CYKYITHICTh BHYTPIIIHIX HTapaMeTpiB
Ta 30BHILIHIX XapaKTepHCTHK (YHKIIOHYBaHHS, SKa
3a0e3neuye BHCOKY pe3yJbTaTHBHICTh HaBYAIBHOTO
MpOIIeCy 1 BIAIOBIA€ TICHXOIOTO-TIEarori9HUM KpH-
TepisiM ONTUMAIBHOCTI [7].

A.JIUTBHH TeENaroriYHUMH YMOBaMH Ha3HUBaE
KOMIUIEKC CIICIiaJlbHO CHPOEKTOBAHHUX TI'€HEPAIBHHUX
YMHHMKIB BIUIMBY HA 30BHIIIHI Ta BHYTpimHI o0cTa-
BUHHU HAaBYAIbHO-BUXOBHOTO MpOIleCy H OCOOHCTICHI
mapaMeTpH BCiX HOTO YIacHUKIB [6].

3acinyropye Ha OKpeMy YyBary BHOKpEMJICHI
I. Konapareirs no3uiiii yepe3 siki BOHA PO3IIIAAa€e Tpa-
KTYBaHHS TIOHSTTS «IEJaroriuHi yMOBH», a came:
1) dakropu i mpaBmia, siKi 3a0€3MeUyIOTh YCIINIHY
KUTTEMSUTBHICTD MEJaroriqyHol CHCTEMH; 2) cepeio-
BUIIIE, aTMOC(epa, MPOCTIp, Y IKOMY 3a0e3Meuy€eThCs
e(eKTUBHICTh (OpMyBaHHA TEBHUX MENArOTiYHIX
KOMITETEHIIiH; 3) 000B’13KOBe BUKOHAHHS, 3IHCHCHHS
MIEBHUX 3aXOJiB JUIA OpraHizalii mpouecy HaBYaHHS;
4) cyKymHICTh 00’€KTHBHAX MOXIIMBOCTEH 3MICTy Ha-
BYAHHA, METO/IB, OpTaHi3allitHuX GopM i MaTepiaib-
HHUX 3ac00iB ¥oro 3milicHeHHs [5].

TakuMm YMHOM, y3araJbHIOIOYHM TYMKH HayKOBIIIB,
JUIS. HAILIOTO JIOCHI/DKEHHS MM BH3HA4a€MO HOHSTTS
«IeJIaroTiYHi YMOBHY» SIK CICI[iaIbHO OpraHi30BaHI B
OCBITHROMY TIPOIIECI 3aKJIaJy BUINOI OCBITH 00CTa-
BUHW, SKi 3a0€3MEeUYYIOTh BILUTUB Ha ()OPMYBaHHS €MO-
iHHOT KyTBTYpH MaiOyTHIX BIXOBATEIiB 3aKJIaIiB J10-
IIKUTBHOT OCBITH.

Y KOHTEKCTI HOCHTIMKyBaHOI HaMHU TPOOIEMH
Oyio mpoaHai30BaHO Ta BUBYCHO HAYKOBi JOPOOKH:
I. AunenkoBoi, A. lynonanosoi, I. Morunei, B. ITon-
myxHoro, JI. CoxonoBoi, T.Crac, JI. CtpaxoBoi,
I'. Slctpe6oBoi Ta iHIIKX, 1€ PO3IJIAAAIOTLCS PI3HI Mija-
XOAM O KOMIUIEKCY IeIaroridyHuX yMOB, LIO CIIPHS-
10Th e()eKTUBHOMY (DOPMYBaHHIO EMOIIIHOT KyJIbTYpH
criewiaicra BiINOBIAHOT raiy3i.

['00OBHUMHM YMHHUKaMH EMOILIHHOTO PO3BUTKY
CTY/ICHTIB y TMEAarorivHOMy TMpoIeci, SKi BHIUIE
B. INomnyxHui, € eMOIliiiHa HACHYCHICTh HABYAIBHO-
BHUXOBHOTO TIPOIIECY; BpaxXyBaHHs IICHXOJIOTIYHOI Cy-
MICHOCTI CTYJCHTIB; TOTOBHICTh BHKJIaJadiB JI0 €MO-
iifHOTO BIMXOBaHHSA CTyAEHTIB [10].

YenimHicTh (popMyBaHHS €MOIIHHOI KyJIbTypH,
3a . Morwuneii, 3a1€XHTh BiJl HACTYITHUX YMOB, SIKi Ma-
I0Th OyTH CTBOpEHI y 3aKiiajii BUIIOT OCBITH: 3a0e31e-
YCHHS YCBIIOMJICHHS CTYICHTAMH BaroMOCTI eMOITiii-
HOI KyJIbTYpH B IXHbOMY IpO(eciiiHOMY CTaHOBJICHHI;
OBOJIOJIIHHSI CHCTEMOIO 3HaHb LIOA0 €MOLINHHOT KYJb-
TypH; 3acTOCyBaHHS e(peKTUBHUX (OPM Ta METOJIB Ha-
BYAHHS, IHIUBIIYaTbHUHA MiIXiM IO CTYICHTIB, CTBO-
PEHHSL 3JI0POBOTO  E€MOIIHO-MOPAJIBHOTO KIIIMATY;
CBO€YACHA JIIarHOCTHKA PiBHS ¢(hOPMOBAHOCTI EMOIIiH-
HOI KyJIBTYpH CTYIeHTIB [8].

Posrnsgaroun mpobiemy GopMyBaHHS eMOIHHOL
KyJIbTypH MalOyTHIX mepexnanadiB, A. Jlymomamgosa
BiHECTa 10 HUX HACTYIHI: 3a0e3neueHHsI TO3UTHBHOI
MOTHUBAIIi] CTYACHTIB 1O OBOJIOAIHHS €MOI[iITHOIO KYJIb-
Typoro (motpebu, npodeciiiHuil 1 mi3HABaIBHUNA 1HTE-
pecH, eMOIIHO-IIIHHICHE CTaBJICHHS 10 (paxoBoil mij-
TOTOBKH TOILIO), @ TAKOX HAOYTTSI HUMH 3HaHb IIPO CYTh
1 IUIAXM ONAHyBaHHS III€I0 KYJIbTYpPOIO; CTBOPEHHS

eMOLIfHO HachueHoi aTMoc(epH MiJl Yac MPOBECHHS
HaBYAJIBHHUX 3aHSTh 3 METOI0 PO3BHTKY B MaiOyTHIX
nepeKIafaviB eMoliiHoi cdepu (emMouiil, MOYyTTIB,
NIepEKUBAHB); 3aJIy4€HHs CTYACHTIB /10 Pi3HHX BHIIB
11032ayJUTOPHOI BUXOBHOI MISTIBHOCTI Ui BHPOO-
JICHHS BMiHb, IO XapaKTEPU3YIOTh EMOIINHHY KyJIb-
Typy niepekianaua [4].

OTXe, CHHPAIOYNCh Ha TCOPETUYHUHN aHai3 TICH-
XO0JIOTO-TIEJATOTiYHNX HAYKOBHX IIpaIlb 3apyOiKHIX Ta
BITYM3HSIHUX TEOPETHKIB Ta MPAKTHKIB 3 MPoOIeMH
eMOLIHHOI KyJIBTYpH 0COOMCTOCTI Ta (paxoBoi miATOTO-
BKM MallOyTHIX BUXOBATEJIB, a TAKOXK HA BUBYCHHS iX-
HBOI MOAAJBLIOT yCHimHOT NpodeciiHOoi AisIbHOCTI
HaMH OyJid pO3pOOJICHI MMeAaroriuHi yMOBU ¢(EKTHB-
HOro (hOpMYBaHHS BHCOKOTO PIBHS €MOIMHOI KYJb-
Typu MaiOyTHIX BHXOBAaTEJiB 3aKiaJiB JOIIKILIEHOI
ocBiTH. BBakaemo, 110 JOIITEHO 3a0€3MeYnTH peati-
3allif0 WX TEeJaroTiYHIX YMOB 0e3MocepeIHbO y PO~
meci ¢GaxoBoi MIATOTOBKH 3700yBadviB CIICI[iaIbHOCTI
012 [JomkigpHa OCBiTa B 3aKJIaJli BHILNOI OCBITH, a
came:

1). Cmeopumu emoyitino-Hacuuere cepedosunla
(emoyii ma emoyitini 6iOHOCUHU, KT GUHUKATOMD Y JI0-
dell y npoyeci 63aemodii), wo 3abesneyums Gopmy-
BAHHS 0OCOOUCMICHO20 eMOYIUHO20 00C8I0Y MAUOYMHIX
Gaxisyie, po3eUmMox emMnamitHux, IHMEePaKmugHUX, ne-
puyenmusHux i peghiekcusHux 30ibHocmeil.

VY mporeci ¢paxoBoi MiATOTOBKH MalOYTHIX BUXO-
BaTeNiB 3aKIaJiB IOMIKUIEHOI OCBITH MH 3BEPHYIH
yBary, o Ui OUTICHOTO (JOpMyBaHHS €MOIIHHOT Ky-
JTBTYpH MailOyTHROTO BUXOBATENS BAPTO Y KOMIUIEKCI
(hopMyBaTH BiAMIOBIAHI AKOCTi, BMiHHS Ta 3JaTHOCTI, a
came: BMiHHS YCBIZJOMITFOBATH BJIACHI €MOIIiiHI CTaHHU;
PO3PI3HATH €MOIIil IHIITNX; PO3yMITH NepeKUBaHHS iH-
IIMX JIFO/ICH; BMIHHSI OMAHOBYBAaTH CBOI HETATHBHI I1€-
PeKUBaHHS; OyTH EMOIIIHO aJileKBaTHUM (BMITH MpHUii-
MaTy BJacHI eMollii); BJOCKOHAIIOBATH BJIaCHUN eMO-
LIAHANR JIOCBIT; BIJIIOBIIHICTE MOBEIHKU
ocobucricHuM 1 mpogeciiitHuM noTpebam, npodeciii-
HUM CHUTYyallisIM Ta BUXOBHHM 3aBJaHHSM Tol0. TOX,
JUIs BHUPIMICHHS IbOTO 3aBJaHHS Oyjla BU3HAa4deHa Ta
0oOTpyHTOBaHA II€aroriyHa yMoBa, sKa Mepenadadae
CTBOPEHHS y 3aKJIAJ1 BHIIOI OCBITH TAKOTO OCBITHHOTO
CepeNoBHUIIIA, sIKe 3a0e3eYnTh BUCOKHHA PiBEHb IIpode-
CIfHOI TATOTOBKM MalOyTHIX BHXOBATENIB 3aKIajiB
JIOIIKIJIBHOT OCBITH, Yepe3 eMOILliiHe HACHYCHHS HaB-
YalbHUX CHTYallill Ta 3aBJaHb, 5IKI CTBOPIOKOTHCS IS
3100yBauiB, 3 BUKOPUCTaHHSIM IHTEPAKTUBHHUX (opm
Ta METOIB HABYAHHS, Y SIKUX (OPMYIOTHCS NPOYKTH-
BHI MiJXOAU IO OBOJIOJIHHS iH(pOPMAII€; 3HHUKAE
CTpax BHUCJOBUTH HENpaBWIbHE TNPHUITYIICHHS 1
BCTAaHOBJIIOIOThCS ~ JIOBIpJIMBI  BITHOCHHH 3  BH-
KJlagadamMu; GOpMY€eThCsl BMIHHS aHaJli3yBaTH eMOLIii,
MOYYTTSI, IPUYMHY IX BAHUKHEHHS; ONITUMICTHYHO MH-
CIIMJIH, aKICHTYIOUM yBary Ha MO3UTHUBHHUX acCIEKTax
KHUTTS, KOHCTPYKTHBHO CTABUTHCS 0 TIOMIJIOK TOIIO.

2). Hanognumu 3micm HasuanvHux OUCYuniin ga-
X080i Ni020MOBKU MeMAMUKOI0, CNPAMOBAHON0 HA ONA-
HYBAHHA ~MAUOYMHIMU — BUXOBAMENAMU  CUCTHEMOIO
3HAHbL NPO CYMHICMb | 3HAUYWICMb eMOYIliHOI K)/lb-
mypu ma Habymms HUMU EMiHb iX NPAKMUYHO20 3a-
CMOoCy8amHsi.
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3a3HaurMo, [0 3MICT BHIOI € OCHOBHHUM KOMIIO-
HEHTOM, Ha SIKOMY OynyeThcs mpoliec GpaxoBoi miaro-
TOBKM MalOYTHIX BHUXOBATENIB 3aKIaJiB JOIIKUIBHOI
ocsit y 3BO, Tox BiH Mae OyTu o0y 10BaHUN TaKUM
YMHOM, 100 YITKO BpaxoOBYBAaTH Ta pearyBaTH Ha BCi
3MIiHH B Tay35X SK JOMIKUTFHOI TaK 1 BHIOI OCBITH, a
TaKOX Ha BUMOTH CYCIIIIBCTBA 10 OCOOMCTOCTI Ta (y-
HKI[ifl BHXOBATEI.

Tox, 3 MeToro GOpPMyBaHHS EMOIIHOT KyIbTYypH
MaiiOyTHIX BUXOBaTesi BOauaeMO HEOOXiTHIM BIOCKO-
HAJIUTH Ta OHOBUTH 3MICT MpPOQeCiifHOI MiATOTOBKH
¢axiBuiB crnemianbaocti 012 J{omkineHa ocBita, 30K-
peMa TUCIMITTIHY ICUXO0JIOT0-TIeIaroriyHoi CIipsIMOBa-
HOCTI. BupileHHs 11boro 3aBIaHHS MOXITHBE Yepe3 Ha-
TIOBHEHHS Ta JI0/IaBaHHS OKPEMHX TeM JISKI[IH Ta IpaK-
TUYHUX 3aHATb, TBOPYMX Ta HAYKOBO-IOCIIJTHUX
3aBJaHb JI0 3MICTY HaBYaJbHUX AUCHUILIIH «Bcrym no
criemianbHOCTIY, «Ilemarorika momkiasHa», «OCHOBH
TeiaroriyHoi MaiicrepHoOCTi BUXoBatemns», «[lenarori-
YHHH CyNpOBiA AWTHHCTBa», «llcuxororis menarori-
yHa», «Teopis Ta MeTonuka (Gpi3sMIHOTO BUXOBAHHS Ta
BaJICOJIOTIYHOI OCBITH», «JIOMIKIIBHA JIIHIBOAUOAK-
THKAY.

3). Buxopucmogysamu napoouuii cymop ax 3acio
ocobucmicrhoeo i npogheciino2o po3eumky, 0is Gop-
MYBAHHSL 8 CMYOeHMI8 NO3UMUBHOL Ma CMIKOT Momu-
sayii 00 eMOYIlHO20 PO3GUMKY.

Buxonasun 3 po3yMiHHS THX OCHOBHHX XapakTe-
PHUCTHK Ta CKJIaJOBUX KOMIIOHEHTIB, SIKi MU BHIUTHIH
Uit (OpMyBaHHS Yy KOHTEKCTI €MOIHOI KyJIbTypH
MaifiOyTHIX BUXOBATeEIIB, a caMe: aJJeKBaTHO pearyBaTu
Ha HaBKOJIMIIHIO JIHCHICTh, OYyTH 3JaTHUM JI0 CAaMOYTI-
PaBIIIHHS 1 CAMOPETYIIALii, CTPECOCTIHKOCTI TOIIO, TO
MOYYTTIO TyMOPY BapTO BiTHECTH OKPEMY BasKIIUBY I10-
3uLito0. Bix emoliiil Ta HACTPOIO BUXOBATENsI HA TIPSIMY
3aJIeXKHUTh eEKTUBHICTH BUKOHAHHS CBOIX mpodeciii-
HUX (QYHKIIH Ta 000B’513KiB, BUpilIEHHs! TPOdECiiHIX
CHUTYyalliil, pe3yJbTaT BUXOBHOI JisUTbHOCTI Ta 3aB/IaHb.

YMiHHS TIOCTABUTHUCS 3 TYMOPOM Ta ipOHI€0 10
TPYJIHOIIIB € O3HAKOIO ONTHUMI3MYy 1 MOPaIbHOTO 3]10-
poB’st Hapoxay. CkiazHi )KUTTEBI Ta mpodeciiii mpo-
6nemu abo0 3aB/IaHHS MOJKE PO3B’S3yBATH JIMILIE OIITH-
MICTHYHA, BIIEBHEHA B CO01, IIO3UTHBHO 3apsHKEHA JIF0-
IUHA, fKa 3 OyOb-sIKOi MIiHYyCOBOi CHTyamii MOXe
3pobuTH mroc. Ta K MoKa3yro JOCBiJ, CIIIKYBaHHS 3
BECEJIMMHU, )KUTTEPAJIICHUMH JIFOJbMH, HAZMXAE Ta CII0-
HYKa€ 10 MO3UTHBHOI JAisUIBHOCTI, 00 100puit HacTpiit
3apa3Huil 1 JyKe JIETKO MepeIacThCsl OTOUYIOUNM, 110 €
JIy’Ke€ BaXJIMBHM Yy BHXOBaHIM MAisUIBHOCTI came 3
JUTHMH JIOIIKUTBHOTO BiKY, 3 OIJISAY Ha TXHI BiKOBI Ta
MICUXOJIOTIYHI 0c00aUuBOCTI. TOK, BUXOBATENb TOBH-
HeH OyTW 3/aTHUM PO3YMITH CMIIIHE, YMITH BiJuIy-
KaTH CMIIIHY PUCY B CHTYaIlisiX, JIe, 3/1aBaJIOCsl HIY0TO
CMIIITHOTO, CITPOMO>KHHM CTBOPIOBATH CMIIITHE, KAPTY-
BatH. CTyneHTaM — MaiOyTHIM BHXOBATEISIM B IIPO-
eci mpodeciiHoi MAroTOBKH BapTO NTaBaTH MI€Bi Ta
I[iKaBi Ke¥cH, STK BUKOPUCTOBYBATH T'yMOp y BJIAcHIH
nenaroriunii gissipHocTi [3].

3a3Ha4MMO, 1110 BUKOPUCTAHHS TyMOpY y HeJaro-
TiYHIN AISIBHOCTI € HEOOXiTHO YMOBOIO YCIHiXy BHpi-
HIEHHS pogeciiHUX 3aBAaHb Ta TyMOP MOXe OYTH BH-
KOPUCTaHUH K €(PEKTUBHUI ICHXOJIOr0-TIeJaroriYHu i

3aci0 1y1st onTUMi3alii OCBITHBOTO MPOLIECY Ta CHUIKY-
BaHHs BUKJajaya 3i crygeHtamu. Came TOMy, HaMu
OyIa BU3HAUEHA TaKa IelaroriyHa yMOBH, 1€ MU BUKO-
PHCTOBYEMO €JIEMEHTH Ta MOXIIMBOCTI HApPOJHOTO Ty-
Mopy (Ka3ku, BipIli, >KapTiBIWBI ICHI, KOJOMHUMKH,
aHEKAOTH TOIIIO) 7S eMOIIIHOTO PO3BUTKY CTYICHTIB,
(bopMyBaHHs IXHBOT'0 IO3UTUBHOT'O CTABJICHHSI JI0 IIPO-
¢ecii, 3m00yTTS BiAMOBIAHUX BMiHb Ta HABHYIOK 3aCTO-
CyBaHHS TYMOPY Y BJIacHiil BUXOBHOI JisSUTBHOCTI.

ExcnepuMmeHTanbHO, HA OCHOBI aHAII3y IICHXO-
JIOTO-TIeIaTOTiYHOI JIiTeparypu 3 mTpobjeMu TocIi-
JOKEHHS, TPOBENIEHHS IMeIaroriYHuX CIIOCTEPEXEHb,
aHaI3y HABYAJIbHUX IUIAHIB MIATOTOBKU 3100yBayiB
crierianbHOCTi 012 JlomikiabHa OCBiTa, BUIIIEHHS OC-
HOBHUX 3aBJIaHb OCBITHBOTO IIPOLECY, y3araJlbHEeHHS
BUSIBJICHUX HEJIOJIKIB y podeciiHiil aisimpHOCTI daxi-
BI[iB JIOIIKIJILHOI OCBITH, BCTAHOBJIEHO, 1110 IS IiABU-
mIeHHs e(peKTUBHOCTI Iporecy (GopMyBaHHS €MOIIiii-
HOI KyJBTypH MailOyTHIX BUXOBATEIB JOPEYHO 320e3-
TCYHUTH peaizaito BUILEBUOKPEMIICHUX
MearoriyHuX yMOB, PO3POOHUTH NUIIXH YIOCKOHA-
JICHHA TIPOLeCy MpodeciifHOl mArOTOBKH BUXOBATEIiB
3aKJIaJ(iB JOMIKIJIBHOT OCBITH.
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AHoTauis

Jlane HayKoBe JOCIIPKEHHS IPUCBSYEHE aHAJII3y CTpaTerii MO3WI[IOHYBaHHS IIPOBIHNUX YHIBEPCUTETIB YK-
paiHu B Mi>KHapogHOMY iH(OPMAIIIfHOMY ITPOCTOPI 3a INI00ATLHUMH 1HANKATOPOM «HAyKOBI JIOCSATHEHHSD) 3 I10-
Ka3HUKaMH KUTBKICTB JIaypeaTiB MiKHAPOIHUX IPEMiif; 3arajbHa IIUTOBaHICTh HAYKOBUX MyOiKarii / [Hnexc mu-
TYBaHHS Ha OJJHOTO CHIBIIPaLliBHUKA BUKJIAAAIBKOTO cKiany / CepeHbOpiuHa KITbKICTh HAYKOBHX CTaTeil y po3-
PaxyHKy Ha OJJHOTO WieHa MpodecopchKo-BHKIAIAIBKOTO CKIIa Y.

Abstract

This research study is devoted to the analysis of the strategy of positioning the leading universities of Ukraine
in the international information space behind the global indicator "scientific achievements" with indicators of the
number of laureates of international awards; total citation of scientific publications / Citation index per faculty
member / Average annual number of scientific articles per faculty member.

KuarouoBi ciioBa. HaykoBi gocSarHeHHs, NPOBITHUN YHIBEPCUTET, IUTYBaHHS, iHAeKC Xipilia, BUAAHHS, CBi-
TOBI PEHTHHIH.

Keywords. Scientific achievements, leading university, citation, Hirsch index, edition, world rankings.

[Mo3unionyBanus 3BO € BaXIMBUM €IEMEHTOM Y
KOHKYPEHTHOMY cepenoBuii. [103umionyBaHHs CTBO-
PIOETBCA BIANOBITHO 10 TOTPed MiThOBOI ayIuTOpii Ta
TIOJIOKEHHAM Ha CTPATeTiYHid KapTi pHHKY. 3ampoBa-
JUKEHHSI MapKETHHTOBOI CTpaTeTil OB’ sI3aHO 3 MOTpe-
6010 3aiiicHenHs 3MiH y 3BO: y iioro cTpykTypi, Kop-
MOPATUBHINA KyJIbTYpi, 110 COPUSITHME 3a0€3NEeUCHHIO
HOro KOHKYPEHTOCIIPOMOXKHOCTI SIK Ha PHUHKY Mpall,
TaK i Ha PUHKY OCBITHIX mociyr [7].

VY momepeaHiX MOCTIDKEHHAX HaMH BH3HAUYEHO
MOHSATTS INI00AJbHUX 1HJUKATOPIB, 32 IKUMU aHAJI3y-
IOTh CTPATETii HO3UIIOHYBAaHHS 3aKJIa iB BUIIIOI OCBITH
(3BO). Mera Hamoi HayKOBOi PO3BIJKH HpOaHAJi3y-
BaTH CTpaTerii NO3UIIIOHYBaHHS MPOBITHUX YHIBEpCH-
TeTiB YKpaiHu y MDKHapogHOMY iH(OpMaImiifHOMY
npoctopi (MIII) 3a r106anPHUM IHANKATOPOM — «HAY-
KOBI TOCATHEHHS, SIKUH 0a3y€ThCs Ha TIOKA3HUKAX: Ki-
JBKICTB JIaypeaTiB MiKHApOIHUX MIPEMil; 3arajibHa IH-
TOBaHICTh HAYKOBUX IyOuikaiii / [Haekc uuTyBaHHS
Ha OJJHOTO CIIBIpAI[IBHUKA BUKIAJALBKOIO CKIany /
CepeaHbOpiuHa KUIBKICTh HAYKOBUX CTaTel y po3paxy-
HKY Ha OJIHOTO 4JieHa NnpodecopchKo-BUKIAAAIBKOTO
ckiany [8].

[Tepmm mpoaHamizyeMo CTpaTerio MO3HIIOHY-
BaHHS XapKiBCHKOTO HalliOHAILHOTO YHIBEPCHUTETY M.
B. H. Kapasina 3a rio6ansHIM iHANKaTOPOM «HAYKOBI
nmocarHeHH. Leit 3BO mosumionye cede sk €IUHUI B
YkpaiHi, B IKOMy HaBUAIKCH Ta TpamoBanu Oioxor 1.
Meunukos, ekoHomicT C. Ky3uens ta ¢izuk JI. Jlan-
nay, mo cranu HoOenmiBCbKUME JaypeaTamu.

B yHiBepcuTETI OJJHUM 3 IIPIOPUTETHUX 3aBAaHb €
MO3MI[IOHYBaHHSI HAYKOBHX JIOCHI/DKEHb Ta iX (iHaH-
coBa MiATPUMKA, MiATBEPIHKEHHS YOT0 € 3BIT peKTopa
3a 2018 pik, B sIKOMY 3a3Ha4aeThes , 1o «2018 poky 10
TEMaTHYHOTO TUIaHy HayKOBUX JIOCHI/PKEHb 1 pO3p00OK
yHiBepcuTety BKmodeHo 89 HJIP i3 oOcsirom dinaHcy-
BaHHs OHaJ 63 MIH IpH, 3 HuX 62 H/IP BukoHyBanucs
3a (pyHOAMEHTAIPHIMHU JOCIIKEHHSIMHU Ha 3arajibHy
cymy 43 148,436 tuc. rps, 15 H/IP — 3a npuxmaganMu
OCTIDKeHHSAMH Ha 3aranbHy cymy 12 967,178 Tuc.
I'pH Ta 3 mpuKiIagHi po3podku Ha cymy 3 917,141 Tuc.
I'pH, 9 HAayKOBUX POOIT Ta HAYKOBO-TEXHIYHUX (EKCIIe-
PUMEHTANBHUX) PO3POOOK MOJOINX yYEHHX Ha 3ara-
JbHY cyMy 3 746,374 tuc. rpH (i3 HUX 8 HAYKOBUX PO-
0iT Ta 1 HayKOBO-TEeXHIUHA (CKCICPUMEHTAIbHA) PO3-
pobka). Ha minTpumky 5 HaykoBuUX 00’€KTiB, LIO
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CTaHORBJIATH HamioHanbHe HanOauus (['epOapiii, Kore-
PEHTHO-ONTUYHUI TIPOLECOp 300paXkeHb ACTPOHOMIY-
HOi oOcepBaropii, Kommieke it AuCTaHIIHHOTO 30H-
JyBaHHS HAaBKOJIO3EMHOT'O KOCMIYHOTO TpocTopy Pa-
miogpizuuHoi  obcepBaTopii, @DOHI  KHMKKOBHX
nmam’atok LenTpansHoi HaykoBoi 6i0mioTekn, «Komek-
il miHii Drosophila» xadenpu reHeTHKH Ta IUTOOTI1
OionorigHoro (hakyneTeTy), MiHICTEPCTBOM OCBITH i
Hayku YKpainu Oyino Buaiiesro 2 843,642 tuc. rpH. Ha
(hiHaHCYBaHHS HAyKOBO-IOCTITHUX POOIT i3 AeprkaB-
HOTO OI0/KETy YHIBEPCUTET OTPUMaB KOIITH Y cymi 70
122,80 Tuc. rpH. 3a kot 3aMOBHUKIB 2018 poky BH-
KoHyBasocs 50 HayKOBO-AOCIIAHUX POOIT Ha cymy 8
872,40 Tuc. rpH, y Tomy uuciai 2 HAP — 3rizHo 3 noro-
BOpaMH 3a 30BHINIHIMH 3000B’s3aHHAMH (JIuTBa,
[Monbmia). Takox yHiBepcuTeToM BUuKoHyBanocs 11 Ha-
YKOBO-IOCIITHUX POOIT 1 po3p0o00K, SIKi € HaA3BUYAHHO
BaXIIMBUMH [UTS IJBUIIECHHS OOOPOHO3MATHOCTI Ta
HaI[IOHABHOI Oe3MeKH JepKaBh W MAlOTh MPHUKIAIHI
pe3ybTaTH MOABIITHOTO BHKOPWCTAHHS HA 3arajbHy
cymy 11,8 muma. TpE» [2].

YV KapazincekoMy yHiBepcHTETI (YHKIIOHYIOTH
IHHOBALIHHUN LIEHTP Ta HAYKOBI TOBAapUCTBA CTYJICH-
TiB, aCMipaHTIB, TOKTOPAHTIB 1 MOJIOANX BUEHHX, PO3-
pPOOKH SIKMX BHUCBITJIIOIOTBCS Ha OQIiLiHHOMY CcaiTi
3BO. PR-MeHemkepaMyu IpOBOIUTHCS pEKIIaMHA PO-
00Ta 3a JOIOMOTOI0 IEMOHCTpaIliil BineodinpMiB 1po
HayKOBY JISUTBHICTB 3aKJIaly Ha MDXKHApPOJIHHUX KOH(e-
peHMisx, JJHaX BigKpUTHX ABepeii [5].

AHANI3YIOUH CTPATETiI0 O3UI[IOHYBaHHS yHIBEp-
CHUTETy 3BEpHEMOCHh 1O CBITOBHMX XouauHTiB THE
World University Rankings (THE) ta QS World
University Rankings (QS), 3a pe3ynpratamu SKAX 3a-
rajgbHa I[MTOBAHICTh HAayKOBUX myOmikamin — 3,1
(THE), a iHgexkc nuTyBaHHS Ha OJHOTO CITiBIIpAIliB-
HUKa BHKJIafanbkoro ckiaay — 1,8 (QS). Y mikuapoa-
Hif HaykoMeTpu4HId 0a3l maHux «Scopus» iHAEKC
Xipiia yHiBepcuTeTy opiBHIOE 70, 3araibHa KiJIbKICTh
nyOmikaniid — 9408, a 3aranbHa KiIbKICTh IUTYBaHb —
54178, mo aano 3Mory 3akjiay BUIIOT OCBITH 3aWHATH
JpyTe Micie 3a aOCONOTHUM 3HAYCHHSIM ITyOmiKamin
cepell MPOBIAHMX YHIBEPCUTETIB YKpaiHH.

Takox cripusie MO3UIIOHYBAHHIO HAYKOBHX J1OCS-
rHeHb 3BO pexmaMHMI OeKTpayHA pO3MIIMICHUH Ha
TV; pamio Ta ra3eri yHiBepcHUTeTY; IHTEpeHT-pecypcax
mono orpumanHs npemii «Web of Science Award
2018» y HomiHauii «HaiOiabI NpoayKTUBHA yKpaiH-
ChKa OpraHizailis 3a KiIbKiCTIO HAyKOBHX IPallb, OMy0-
nikoBanux y 2008-2017 pokax» 3a HampsiMoMm «Di-
3uKa» Ta Haropoau «Scopus Awards Ukraine — 2018»
y HoMiHauii «Jlizep 3 ryMaHiTapHUX Hayk»; BeO-caii-
tax «Karanor po3podox» i «HaykoBa nepioauka Kapa-
31HCHKOTO YHIBEPCHUTETY»; BeO-peNpe3eHTaLlsIX ydacTi
y mpoektax: «Google Axanemis», «Research Gatey,
«Researcher ID» Ta «Academia.edu».

OCHOBHI IHCTPYMEHTH TO3UIIIOHYBaHHSI HAaYKO-
BUX JIOCATHEHb yHiBepcuTeTy: 40 HayKOBHX (paxoBHX
MEPIOANIHNX BUAAHD YHIBEPCUTETY (3 SIKUX 4 1HIEKCY-
tothes y «Web of Science Core Collectiony; opraniza-
isT MKHAPOJHUX KOCMIYHUX TpOrpam; MiAMUCaHHS
JIOTOBOPY 3 YKpalHCHKUM LIEHTPOM JIOCIIJDKEHb 1 PO3-
pobox dipmu «CamcyHr», MemopaHayMy npo cHiBpo-
OiTHHITBO 3 HarioHalbHMM IEHTPOM YIpPaBJIiHHS Ta

BUIIPOOYBaHHSI KOCMIUHHMX 3aco0iB Ta ['pomancbkoro
crinkoro «Dynmamis «Cxig— 3axig.

Jani po3risiHeMo cTparerii no3unionyBaHus Ku-
TBCHKOTO HaIllOHAJILHOTO YHiBepcHuTeTy imMeHi Tapaca
[euenka (KHY im. T. llleBueHka), a came HayKOBY
misueHicTE 3BO.

VY mepiry depry HayKOBY NisUIBHICTH IpPEACTaB-
JICHO Y 3BITi peKTopa, y sKoMy iaerscs, mo «2018 poxy
3a paXyHOK KOIITIB JIEPKABHOTO OIOKETY BUKOHYBa-
mocs 63 HayKOBO-IOCHiAHI poOoTH, 13 SKKX 39 — PyH-
mamMeHTanbHi, 13 — mpuxiagsi, 11 — poGiT Momoaux
y4eHHX. ... 51 MOTOBIp MPO HAYKOBO-TEXHIYHY CIIiB-
nparto, 3 skux: 19 — i3 3akinagaMu BUIIol ocBiTH YKpa-
iHU Ta 3apyOiXoKs; 16 — 3 akaJeMiYHUMH YCTaHOBaMHU
Yxpainu Ta 3apyOixkoks; 12 — 3 opraisarisiMu Ta mir-
pueMcTBamMu; 4 — 3 METUYHUMH YCTaHOBAaMH, Y TOMY
4ucii ycTaHoBaMH HarioHambHOT akameMil MeImaHIX
Hayk Ykpainu (3)» [1].

3aranbHa UTOBaHICTh HAYKOBUX ITyOJIKaIlii 3a
pe3ynsTatamu cBiToBoro peiituary THE B yHiBepCH-
TeTi craHoBuTh 9,5. Cranom Ha kBiTeHb 2019 poky y
6a3i manux «Scopusy» iHAeKC XipIra yHIBepCUTETY 10-
piBHIOE 89, 3aranbHa KiNbKicTh myOumikariit — 17239, a
3arajbHa KUIbKICTh muTyBanb — 98814, mo BuBeno
KHY im. T. IlleBuenka y jiigepu cepe/i MpOBIIHUX YHi-
BEPCUTETIB YKpaiHH.

OCHOBHI IHCTPYMEHTH MO3WIIIOHYBaHHSI HayKO-
BUX JOCSTHEHb YHIBEPCUTETY: pPEeKIaMHHUN OeKrpayH[
Ha YouTube kanamax «MwurreBocti KHY» Ta «Cry-
neHT-TV» moao podoTH pi3HUX HAYKOBHX IIKLN, 30K-
pema «MatemaTndHa iHpopMaTHKa», «MareMaTHIHEe
MOJICTIOBAHHS Ta TEOpis ONTHUMAJbHHUX PIIICHb» Ta
iami, «HaykoBoro mapky KwuiBcbkoro yHiBepcHTETY
imeni Tapaca IlleBuenka»; Ha oQimiiiHii CTOpIHII BH-
CBITIIIOETHCS 1H(OPMALLisl PO YICHCTBO B KOHCOPLIIYyMi
€Bporeiickkoi Mepexi mianmpuemMcts — Enterprise
Europe Network (EEN), B skoMy 3akjiaj BUIIOT OCBITH
npeacTaBuB 5 Oi3HEC Ta 5 TEXHOJIOTIYHUX MPOTMO3MIII
Big 3BO, incrurytiB HAH VYkpainu ta mianpuemcts
cepesHbOro Ta Mayoro OizHecy YKpaiHu, IO BHKJIH-
KaJIo 3alliKaBJIeHICTh 3apyOlKHUX opraHizamiii [3]; Beo-
caift 6i0mioTeku, Ha sKoMy po3mimnieHo 32 cepii «Bic-
aukiB KHY» i 45 na3B «HaykoBoi mepioguku yHiBep-
cutery»; Beb-caiit «HaykoBi myOumikamii yHiBepcH-
TETY».

Hactynaum posrisiHemo HarioHanbHUE TexXHIY-
HUIA yHIBepCUTET «XapKiBChKHIA MOJMITEXHIYHUI 1HCTH-
ty™ (HTY «XI1l») 32 ri1o0ansHUM iHIUKATOPOM «Ha-
YKOB1 JocsArHeHHs». lled 3akian OCBITH €IWHUN Ha-
BYaJIbHO-HAYKOBUI KOMIUIEKC, SIKM Ma€ Ha pIBHI 3
HaBYAIBHUMH Iigpo3nainamu  (¢axkynbTeramu) Ha-
BYAJIbHO-HAYKOBUH IEHTP TUCTAHIIHHOTO palio30H Iy~
BaHHA i0oHOCc(epu «IOH», HaykoBo-moOCHiAHUIT IEHTP
«IIpomucioBa Ge3neka i TEXHIYHUN ayAnuT», HAYKOBO-
HABYATHHUN EHTP €HEProeeKTHBHUX TEXHOIOTIH Ta
aNbTepHATUBHUX JKepen eHeprii «Etanby, meHTp HO-
BUX 1H(pOPMAIIITHUX TEXHOJOTiH, perioHalbHUNA cer-
MeHT Mepexi «YPAH», Haykosuit mapk HTY «XIID»
Ta HayKOBi Jabopartopii i HayKOBi TPyNHU B CKJIaxi Ka-
dbenp, GpakynbTeTiB.

o ceiroBux xomauuris THE World University
Rankings ta QS World University Rankings oo 3a-
rajbpHOI IIUTOBAHOCTI HAYKOBUX ITyONiKamii, iHIeKcy
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LUTYBaHHsI Ha OJTHOTO CITIBIIPAL[iBHUKA BUKJIAAAI[LKOTO
CKJIaNly, CePEAHBOPIYHOT KiIIBKOCTI HAYKOBHX CTaTeH y
pO3paxyHKy Ha OJHOTO 4ieHa MpodecopChKO-BHUKIIA-
JIAalbKOTO CKJIaJly YHIBEPCHUTET, Ha JKajb, HE BBIHILOB.
Ane y MDKHapojHIM HayKoMeTpuuHiii 0a3i mgaHux
«Scopus» 3aiimMae 1eB’sATe MicCIle cepel MPOBIAHNX yHi-
BepcUTETIB YKpaiHu i Mae ingekc Xipma 43, 3aranpHa
KUTBKICTh IyOuikamiit — 3712, a 3arampHa KiTbKICTB ITH-
TyBaHb — 13687. 3a mMMu MOKa3HUKaMH BUIHO, 1110 Ha-
YKOBO-TIEIaTOTiYHI MPAI[iBHIKN HEJTOCTaTHHO 3aMOTH-
BOBaHi 10 HAYKOBO1 pOOOTH i MAIOTh Ha MOPSIT HIDKIHAN
MOKa3HUK HDXK BUILE 3rajiaHi 3aKiIa i OCBITH.

J10 OCHOBHUX IHCTPYMEHTIB HO3UIIOHYBaHHS Ha-
YKOBUX JIOCSATHEHb YHIBEPCHTETY MOYKHA BiJJHECTH:
BeO-cailT «®Daitnosuii apxis HTY «XI1I», 35 noBHOTE-
KCTOBUX 1H(OPMAIIHHUX PecypciB, 10 SKUX BXOAATH
«Bicauk HTY XIII», HaykoBi XypHanu Ta 30ipHUKH
HaykoBux mpans HTY «XIl»; nomynsapu3zaris Ha odi-
mifHOMY caiiTi XapKiBChKOi 007IacHOI Iep>KaBHOI aqMi-
HicTparii y po3nini «Hosuam» Ta YouTube kanam Xa-
PKiBCBKOI 00JIacHOI AepkaBHOI agMiHicTparii Ta Teme-
OaueHni iH(opMmarii IOAO CTBOPEHHS KOBOPKIHT-
uentpy «luky6arop 1991» cminmeHo 3 Western NIS
EnterpriseFund Ta PhoenixFund (CIIIA).

«Y HailOmmwKIOMy MailOyTHROMY MH (QOKyCye-
MOCSI HaJl CTBOPEHHSIM CIPaBKHBOTO Oi3Hec-iHKyOa-
Topa. MM 3 HETEpHIHHSAM YEKaeEMO Ha CIIBIpAIO 3
«XII» Ta 3 opranizauieto NIS, — 3a3HaUuB NpeCTaB-
HuK Qoray Phoenix Fund Yapnes Yaiitxen. — Mu xo-
YeMO CTBOPHUTH TaKWH iHKyOaTOp, SIKHH MiaTpUMae i
00'eTHAE CTYICHTIB, YHIBEPCUTETH Ta MPUBATHUHN 0i3-
Hecy [6].

HarionanbHUM TEXHIYHUM YHIBEpCHUTETOM «Xap-
KIBCBKHH TIONITEXHIYHHHA I1HCTUTYT» pO3poOIeHUi
npoekT «CTBOpeHHs XapKiBCbKOrO 1HHOBAIIHOTO
LEHTPY KOMeplliani3alii TeXHOJIOTIH i HAyKOBHX pO3-
po6OKY, 1110 OYB OOpaHwMii SIK HAHKPAIMA 1HBECTHUITIH-
HHUH TPOEKT COIIaIbHO-EKOHOMIYHOT'O PO3BUTKY Xap-
KOBa.

[Ipotsarom 2018 poky yHiBepcuTeT OyB Haropo-
okeHni 1 JlepkaBHoIo nipemiero YKpaiHu B raiysi Ha-
YKH 1 TeXHiKH; 8 ipemismu Ta 3 rpantamu [Ipe3unenra
YkpaiHu s MOJNOAWX BYCHHX, 3 cTumeHmisiMu Kabi-
HeTy MinicTpiB Ykpainu, 1 npemiero BepxoBHoi Pamu
Ykpainun, mo nano 3mory msomy 3BO mocictu ogHe 3
MPOBITHUX MICIIb Cepe/]] 3aKIIa/iB OCBITH Y KpaiHHu.

HactynHuM po3rissHeMO HayKOBI JOCSITHEHHSI Ta
JsUTbHICTh HallloHaaIbHOTO TEXHIYHOTO YHIBEPCHTETY
VYxpainn «KuiBcbkui MOSITEXHIYHUIT THCTUTYT iMEHi
Irops Cikopcbkoro» (HTY Ykpainu «KIII im. I. Cikop-
CBKOTO).

Ha xanp, He 3HalAeHO iHPOpMAIIii 00 3araib-
HOI IINTOBAHOCTI HAYKOBUX ITyOJIiKaIii, IHAEKCY IIUTY-
BaHHS Ha OJHOTO CIIBIpaNiBHIKAa BHUKJIAJAIBKOTO
CKJIaIly, CEpEeAHBbOPITHOT KITBKOCTI HAYKOBHUX CTAaTEH y
PO3paxyHKy Ha OIHOTO WieHa NMpOogecOopChKO-BUKIA-
JAIBKOTO CKIamy y cBitoBux xonmuarax QS World
University Rankings ta The Academic Ranking of
World Universities, aie B 6a3i gaHux «Scopus» iHIEKC
Xipma yHiBEpCUTETY IOpiBHIOE 54, 3arajbHa KiIbKICTh
nyOuikauid — 7658, a 3aranbHa KiIbKICTh HUTYBaHb —
24131. Takux pe3yabTaTiB BOAIOCS IOCATTH 3aBISKH

MarepiaJlbHOMY 3a0XOYEHHIO aBTOpIB IyOuikamii 3
6oky anminictpariii 3BO.

J10o OCHOBHUX IHCTPYMEHTIB HO3UIIOHYBaHHS Ha-
YKOBHX JIOCSTHEHb YHIBEPCUTETY MOXKHA BiJTHECTH: Ha-
YKOBI BHJAaHHS Ha BIAKPUTHUX BHIABHUYMX ILIATHOp-
Max Open Journal Systems i Open Conference
Systems, 30kpema «Bicank HTY Y «KIII», «Bicti Aka-
neMil imKeHepHUX HayK YKpainw», «BumaTae mocsr-
HeHHs podecopa B. M. N'opmikosay, xxypHan «Boxa i
BOJOOYHCHI TexHoJorii. HaykoBo-TexHi4Hi BiCTi»,
«Informationand Telecommunication Sciencesy, «Cu-
CTeMHI JOCIHI/DKeHHS Ta iH(pOpMAIiiHI TEXHOIOTIii,
«EHepreTrka: eKOHOMIKa, TEXHOJIOTI, €KOJIOTisl», Hay-
koBi Bicti HTYVY «KIll», «HoBiTHs ocBiTa», «Mikpo-
cucremu, Enextponika ta Akyctukay, «IIpaBoBe, HOp-
MaTHBHE Ta METPOJIOTIYHE 3a0€3MeUEeHHS CHCTEM 3aXH-
cty iHdopmamii B VYkpaiHi», HayKoBi MaTepiaqu B
€JIEKTPOHHOMY apXiBi YHIBEpCUTETY; peKIaMHUI OEKT-
payHn Ha odimiitHoMy caiiti 3BO konkypciB «Bukia-
Iav-T0CHIIHUK», «Mooauil BHUKIaAa4-dOCIITHUKY 1
KOHKYpPC Ha BHKOHAHHS HAayKOBHX POOIT 3a paxyHOK
KOIITIiB AEP>KaBHOTO OIOKETY.

Crparerist nmo3unionyBanHss HarioHanbHOTO yHi-
Bepcurety «JIbpBiBchKka momitexnikay (HY «JIII») 3a
r00aJIbHAM  1HJMKATOPOM «HAYKOBi JIOCSITHEHHS»
TIepII 32 BCe BUCBITIIEHA Y MiKHapoAHOMY iH(opma-
LiifHOMY IPOCTOPI B OTIOBI i PEKTOPa PO OCHOBHI pe-
3yJIBTaTH POOOTH KOJIEKTHBY HalliOHAIBHOTO YHiBEp-
cutery «JIpBiBCchKa momiTexHika» y 2018 pomi: «2018
POKy HayKOBII YHIBEpCHTETy BUKOHyBanu: 43 Hay-
KOBO-JIOCHITHI poOOTH, 2 HAYKOBO-IOCTiNHI poboTH
(HIP) 3a mep>xaBHuM 3amoBieHHsM; HJIP 3a Oromxer-
Hoto mporpamoro KITKBK 2751270 «IlixTpumka peri-
OHAJIBHOI MOITHKH YKpaiam», HJIP 3a nepxaBHOIO 1i-
JIbOBOIO HAYKOBO-TEXHIYHOIO IPOrPaMOI0 MPOBEICHHS
JocHipKeHb B AHTapkruil, yotupu HJIP 3a rpantamun
IIpesunenta VYkpainu, votupu HJIP 3a rpantamu
JDD/, nonax 250 rocnaoroBopiB, 3 HAX YOTHUPU —
MDKHapOJHHX, 15 MIKHapoOAHUX HAYKOBHX IPOEKTIB,
KOJIEKTMBHUX I'PaHTiB, 7 HAYKOBUX MPOEKTIB, IO iX (i-
HaHCye «JIpBIBChKA MOMITEXHIKaY. ... 3aralbHAN 00CsT
HaJXOKeHb BiJ BUKoHaHuX HJIP cranoBuTh 62513,8
THC. TpH, 3 HUX 28680,7 THC. TpH — piHAHCYBAaHHA i3
3aranpHOTO (OHIY Aep:kaBHOTO Oromxkery Ta 33833,1
THC. TPH — HAJIXO/KEHHS JI0 CTIeHianbHOTO GOoHIY» [4].

Mono 3arajgpHOT HMTOBAHOCTI HAYKOBHX ITyOITiKa-
1iif 3a pe3ynpTaTamu cBiroBoro peitunary THE World
University Rankings, To 11 moka3uuk craHoBuTb 20,9.

Y MiKHapoJHid HayKOMETpW4HiM 0a3i jaHuX
«Scopus» Ha 2019 pik ingekc Xipimia yHiBepcHTETY
CTaHOBUTH 42, 3arajibHa KUIbKICTh IMyOuTiKamii — 6272,
a 3arajnbHa KUTbKICTh UTyBaHb — 18165. Taki pe3yn-
TaTH MOKa3HUKIB Jau 3Mory HarioHanpHOMY YHIBep-
cutety «JIpBiBChKa MOMiITeXHiKa» 3aiiHATH 10 MicIe ce-
pen 3aKiaiB BUMIOI OCBITH YKpaiHH.

Ha odimitinomy caiiti 3BO momynsipusyeTbes BU-
HaXiTHUIBKA JiSUTBHICTB, IO MiATBEPIKY€ETHCS TOJaH-
HaM 90 3a9BOK HA BUJAHHS NTATEHTIB YKpainu Ta 12 3a-
SIBOK Ha PEECTPAIlil0 aBTOPCHKOTO TpaBa Ha CIyxO0o-
Buil TBip. [lepkaBHOIO CIyx0010 iHTENIEKTyaJIbHOI
BJIACHOCTI YKpaiHu BUAaHO 16 MaTEHTIB HA BUHAXOIU
Ta 67 MaTeHTIB Ha KOPUCHY MOJIelb, a MiHiCTepCTBOM
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€KOHOMIYHOTO PO3BUTKY 1 TOpriBii YkpaiHu HajgaHo 8
CBIJIOLITB IIPO PEECTPALlil0 aBTOPCHKOT'O ITPaBa Ha TBIp.

OCHOBHI IHCTPYMEHTH NO3WIIOHYBaHHS HayKO-
BUX JIOCATHEHb YHIBEPCUTETY: PEKIaMHHH OeKrpayH[
o0 MiKHapOIHOTO MOJIOADKHOTO (OpyMy HayKu
«Litteris et Artibusy, SKuif TPOBOINTH KOH(DEPEHIIIT 32
y9acTi CTYACHTIB Ta MOJIOINX HAyKOBIIiB; y4acTi Ta pe-
3yJBTATIB  BCEYKPATHCHKOTO KOHKYpcy «Bunaxin
poKy», ne «JIbBIBCBKY MOJITEXHIKY» HEOZHOPA30BO
BH3HABAJIM TIEPEMO’KIIEM 33 OPHUTiHAIBHICT pO3pPOOOK
1 IPUHIUIIOBO HOBi TEXHIYHI PIIICHHS B Pi3HUX HOMi-
HaIlisIX. Best s ingopmartis po3MirieHa Ha caitti Mix-
HapOJHOTO MOJIOIIKHOTO HayKoBoro (opymy «Litteris
et Artibus» Ta B corianbHiit Mepexi «Facebook». Hay-
KOB1 BuJaHHs «JIbBIBCHKOI IONITEXHIKKUY», a came 28
HayKOBHX KypHaJiB (30kpema 11 aHrioMmoBHUX), 4 ce-
pii Bicauka HanionansHoro yHiBepcurety «JIpBiBCbKa
TONIITEXHIKa», 3 MIKBIJOMYHX HAYKOBO-TEXHITHUX
30ipHUKIB, HAYKOBOTO >XypHaly «XiMisl, TEXHOIOTis
PEUYOBHH Ta iX 3aCTOCYBaHHS», AKi TEK MOXXHA BiTHe-
CTH JI0 iHCTpYMEHTapilo CTpaTerii NO3HIiOHyBaHHI B
MDKHApOZHOMY iH(GOpPMAIIHHOMY MPOCTOpI 3aKiIamy
BUILIOT OCBITH.

3MiHCHUBINY aHaJ3 CTpaTeriii MO3WI[IOHYBaHHS
NpoBiTHKX yHiBepcuteTiB Ykpainu B MIII 3a rino6ass-
HUM IHIMKaTOpPOM «HAYKOBi JOCSITHEHHS», MOXKEMO
JIATH BICHOBKY, IO YCi II’SITh YHIBEPCUTETIB KOHIPY-
€HTHO TO3UIIOHYIOTh HayKOBY JisutbHicTh B MII, 30k-
peMa 3BiTH Ta BUCTYITH PEKTOPIB, aMiHiCTpallii yHiBe-
pcuTeTiB Ha MDKHApPOIHHMX CHMIIO3iyMax, KOHIpecax,
KOH(EPEeHIIifX, 3yCTpivax i3 TpOMaCHKICTIO, SKi TpaH-
CITIOIOTHCA Ha PETiOHATIBHOMY Tee0aueHHi, oDilliHIx
caifrax 3BO Ta 00acHNX, MiCIIEBUX Aep>KaBHUX Opra-
HiB BIIQAHW; PO3MIIIEHHS pPEKIAMHOTO OeKrpayHIy
1010 HAYKOBHUX JOCSATHEHb Y Ta3eTax, pajio, COmiaib-
HHUX Mepexax, 6orax Torio.
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AND BLACK-SPOTTED DAIRY BREEDS HEIFERS
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Abstract

The research results on dynamics of weight and linear growth of heifers of the Ukrainian red-spotted and
black-spotted dairy breeds are highlighted in the work. It is obligatory to lay the foundations for high productivity
of adult animals during the young cattle rearing period, which is associated with the growth and development of
the young body. The live weight that animals reach at a certain age and their exterior are indicators of their quality.
The effect of proper breeding on the productive qualities of animals can be achieved through targeted and effective
selection.

The heifers of Ukrainian red-spotted and black-spotted dairy breeds feeding during the research period (av-
erage 6.0 feed units and 660 g of digestible protein per average annual head per day) ensured their optimal growth
and development. Red-spotted heifers significantly outperformed their black-spotted peers at in live weight, i.e.
by 7.7 kg at the age 6 months of, by 12 kg at the age of 12 months of age, by 22 kg at the age of 18 months. The
growth rate of heifers of red-spotted breed was 647 g, and black-spotted was 637 g per head per day for the heifers

rearing period (from birth to 18-month age).

Keywords: breeding, feeding, researched heifers, dairy breeds, young animals, selection, live weight, growth,

development.

Statement of the problem. Modern methods of
dairy cattle breeding should be based on body biologi-
cal peculiarities and cause the animals desired produc-
tivity. The application of advanced technologies for
keeping animals and increasing their intensive applica-
tion requires a clear organization, a set of measures for
feeding, care, sanitary and preventive conditions for
keeping animals.

The organization of a rational system of replace-
ment animals breeding should improve its quality
through intensive development [4]. Increasing labor
productivity is ensured through the advanced methods
of keeping animals, rational organization of labor, cre-
ating appropriate conditions that harden the body mak-
ing it resistant to diseases.

Depending on the complex of physiological func-
tions of the organism and living conditions the process
of raising animals is divided into separate age periods
of individual development. Each of these periods is
characterized by certain unique features and has its own
technology. This is especially evident in the conditions
of animal husbandry intensification; it necessitates the
constant combination of biological features of individ-
ual animal development with technological features
[3].

The efficiency of growing young animals depends
on its development dynamics and breed.

Analyses of recent research and publications.

Progressive selection is one of the first factors de-
termining the pace of livestock development. It is an
important factor in improving efficiency, it can accel-
erate the qualitative improvement of existing breeds
and creation of new more productive breeds, lines and
types meeting modern needs and technology [1].

In Ukraine the milk production crisis is primarily
caused by the unprofitability of dairy farming in previ-
ous years [2]. As a result, there has been a reduction in
the number of dairy herds, including replacement

young animals. The research of the dynamics of weight
and linear growth of heifers of Ukrainian red-spotted
and Ukrainian black-spotted dairy breeds is important
and necessary. It gives a clear picture of replacement
young animals. It is necessary to be acquainted with
features of differentiation of separate organs, tissues
and body in the postembryonic period [8]. Growth and
development are two sides of the same process of each
animal individual development.

Most researchers are for intensive rearing of re-
placement young animals, it is a major factor in the for-
mation of animals with a strong constitution, capable of
long-term high productivity [6].

The aim of the research. The aim was to research
the dynamics of weight and linear growth of heifers of
Ukrainian red-spotted and Ukrainian black-spotted
breeds in the conditions of SE Artemida Kalynivka dis-
trict of Vinnytsia region.

Objects and methods of research. The animals of
the SE Artemida Kalynivka district of Vinnytsia region
were the research objects. The research objectives
were:

to investigate the live weight of heifers of the re-
searched breeds by age, i.e. at birth, at 6 months, 12
months, and 18 months;

to research the absolute and average daily increase
in live weight;

to investigate the indicators of heifers’ linear
growth by measurements at different ages;

to determine the correlation between individual in-
dicators of body structure.

Keeping and feeding conditions of experimental
heifers of Ukrainian red-spotted and Ukrainian black-
spotted dairy breeds were the same; they did not differ
from those at the farm. They were kept loosed in group
cages or sections with livestock in one cage, i.e.

- from birth to 20 days age (4-5 heads);

- from 2 to 6 months of age (10-12 heads);
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- from 6 to -12 months of age (12-15 heads);

- from 12 to 18 months of age (in sections of 25-
30 heads).

Two groups of different breeds heifers were
formed for the experiment. We selected Ukrainian red-
spotted heifers for the first group, and Ukrainian black-
spotted heifers for the second group, each group has 10
heads. The groups of animals were formed for two
months as the cows calved. Experimental animals were
observed from birth to 18 months of age.

We have studied the following indicators of
weight growth:

- live weight by monthly weighing;

- absolute and average daily gain of live weight by
the calculation method, according to the formula: abso-
lute gain = the final live weight — the start live weight.

Average daily gain = Absolute gain / Days num-

ber;
Absolute gain

Days number’

Linear growth of heifers was researched by taking
basic measurements at birth, 6 months, 12 months and
18 months.

The main indicators of animals’ live weight of and
their bodies measurements are processed by the method
of variation statistics (Plokhinskyi N.A., 1969) [7].

We have also studied the correlation between in-
dividual indicators of body structure, i.e. between the
live weight and the girth of the chest behind the shoul-
ders;

between the live weight and the oblique length of
the torso.

Research results and their discussion. Rational
growth of replacement heifers is the basis for the organ-
ism formation with all its physiological and adaptive
properties. The cardiovascular, respiratory and food
systems, endocrine glands and skeletons develop inten-
sively for the first months of young animals’ life, the
animal type, its reproductive organs and mammary
glands are formed and at the age of 12-18 months.
Thus, the breeding of replacement heifers should be
carried out with full and balanced feeding in all periods
of animal growth.

In our experiment, young animals up to 6 months
were fed according to the scheme shown in table 1.

According to Table 1, the feeding heifers up to 6
months includes the consumption of 400 kg of whole
milk and 600 kg of skim milk at the Artemida experi-
mental farm. Such norms of dairy feed ensure the 170-
175 kg live weight of heifers at 6 months.

Table 1
Feeding scheme of heifers up to 6 months
Age Daily feed consumption, kg
Milk Concentrated feed 5
g o
E g s
P 17 g % 3 'E [=))
= S s -~ | <] 9 S = 2
5 g 5| E 2 8 El8lz2| &1 2| 3
= o |35 © e s &l 8| % |0
] ]
5 7 E
N (2]
1 1 4
2 6 0.1 5 5
3 7 0.2 acc. acc. 5 5
2 4 6 | 2 0.3 2 1.0 10 20
5 6 2 0.6 0.5 |acc. |acc. | 2.0 10 20
6 4 | 4 0.8 0.6 3.0 10 20
3 7 315 0.8 0804 |04] 50 15 20
8 2 | 6 0.8 1.0 [ 05]05] 55 15 20
9 2 | 6 0.8 11]110]10] 6.0 15 20
4 10 8 1.0 15[113]13] 70 15 20
11 8 1.3 15|15]15] 85 15 20
12 7 15 18 18|18 | 120 15 20
5 13 6 1.7 20 20| 20| 16.0 20 25
14 4 1.7 25 25|25 | 165 20 25
15 2 1.7 25130 (30| 175 20 25
6 16 1.6 2513030 180 25 30
17 1.6 25 135[35| 19.0 25 30
18 1.6 25 135[35| 200 25 30
Total for 6 months 400 | 600 3 177 235|240 | 240 | 1,570 | 2,650 | 3,550

The heifers older than 6 months were fed by plant
feeds according to the diets listed in Table 2. They were

developed in accordance with the feeding rate to obtain
an average daily gain of 600-700 g per day.
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Table 2
Heifer’s average daily diets in winter and summer (average daily live weight gain is 600-700 g)
Heifers’ age, months
Feed and nutrients 6-12 | 12-18
Season

winter summer winter summer
1 2 3 4 5
Cereal and bean hay, kg 2 3
Clover-alfalfa haylage, kg 3 3
Corn silage, kg 7 7
Fodder beet, kg 5 5
Concentrated feed (mixture), kg 15 1.2 1.5 1.5
Salt, g 30 30 40 40
Disodium phosphate, g 50
Greens (mixture), kg 26 29
Barley-oat straw, kg 1
Molasses, kg 0.5 0.3
Monocalcium phosphate, g 30 40
Diammonium phosphate, g 40
Diet includes:
Feed units 5.4 5.6 6.53 6.62
Exchange energy, MJ 69.6 66.1 86.03 77.92
Dry matter, kg 6.7 6.2 8.12 7.24
Digestible protein, g 582 705.2 614.2 819.5
Crude fiber, g 1,505 1,608 2,077 1,800
Starch, g 1,051 1,407.6 1,097 1,644
Sugar, g 458 514.8 744 728
Crude fat, g 623.5 181.2 200.6 205.6
Calcium, g 58 57.9 781 67.66
Phosphorus, g 28.4 28.4 31.1 35.36
Magnesium, g 40.7 16 194 18.03
Potassium, g 97.8 118.4 354 142.8
Sulfur, g 19.1 18.4 22.5 215
Iron, g 1293 1584.4 124.8 1825.7
Copper, g 37.6 211.8 47.7 237.8
Zink, g 287.6 78.7 347.8 94.54
Cobalt, g 2.1 7.3 2.9 8.43
Manganese, g 288.2 483.5 397 546.5
lodine, g 1.1 0.8 2.05 1.24
Carotene, g 141 1,092 166 1218
\Vitamin D, thousand U 1.6 1.8 2.2 9
\Vitamin E, mg 648 1,880 688 2,105.9

According to Table 2, the rations for heifers at dif-
ferent ages were mostly balanced. The completeness of
these diets can be judged from the ratios of the most
essential nutrients (Table 3). So, in the winter the en-
ergy concentration in 1 kg of dry matter was 0.8 feed

units in average rations for heifers aged 6-12 months. It
was 0.74 kg at 12-18 months of age, and in the summer,
it was respectively 0.9 and 0.91 feed units.
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Table 3
Nutritional value of replacement heifers’ diets
Heifers’ age, months
. 6-12 | 1218
Ratio Season
winter | summer |winter | summer
Concentration of energy in 1 kg of dry matter = %(feed unit). 0.8 0.9 0.74 | 0.91
The amount of digestible protein per 1 feed unit W(g) 107.7| 125 | 94.2 | 123.7
Fiber content in dry matter: % x 100, % 22 | 25 |235| 248
Ratio:
sugar 0.79 | 0.73 1.2 0.98
digestible protein
Ratio:
calcium 2.0 2.0 2.3 1.91
phosphorus

The ratio of sugar to digestible protein in the diets
of heifers aged 6-12 months was 0.79 in winter and 0.73
in summer; the ratio of sugar to digestible protein in the
diets of heifers aged 12-18 months was 1.2 and 0.98 re-
spectively.

The heifers™ rations met the scientifically sound
feeding norms for the amount of digestible protein per
1 feed unit.

Thus, the level and completeness of feeding of ex-
perimental heifers almost met the scientifically sound
standards for obtaining average daily gains of 600-
700 g live weight.

The different breeds heifers change in growth are
presented in Table 4.

Analyzing the weight growth dynamics of experi-
mental heifers in different age periods (Table 4), we no-
ticed that the live weight of heifers of Ukrainian red-
spotted dairy breed was higher than heifers of Ukrain-
ian black-spotted dairy breed.

The probability criterion of the difference between
the live weight of heifers from birth to 18 months of age
ranges from 3.1 to 4.63 in favor of animals of the
Ukrainian red-spotted dairy breed.

Table 4
Live weight of experimental heifers (kg) M+ m
Heifers’ age, months Animals group and breed Probability criterion, td
1. red-spotted 2. black-spotted
Birth 39.1 £0.48 36.4+0.61 35
6 170.6 £1.13 162.9 +2.04 3.3
12 307.5+0.99 1955+24 4.63
18 388.5 £2.21 380.3+143 3.1
(Figure 1).
Live 1
weight
e/ T
200 -
-
100 -
| | .
Birth 6 12 18

Q —  Black-spotted breed

Red-spotted breed
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According to Table 4, we see that the weight of the
newborn heifer increases by 4.3 times for 6 months.
The intensity of heifers’ growth naturally decreases af-
ter 12 months, it can be seen from the calculations of
absolute and average daily gains in live weight. It is
common for both breeds of animals. Depending on the
breed, animals have different live weight at birth, it af-
fects their further growth and development in subse-
quent age periods (Figure 1).

Graphic representation of live weight changes of
heifers by age depending on the breed is shown in Fig.
1.

Live weight indicators do not give a complete pic-
ture of the growth rate and its intensity. The indicators
of absolute and average daily gains in live weight for a
certain period of life is an objective assessment of
growth (Table 5).

Table 5
Heifers™ growth intensity
Animals group and breed
/Age periods, 1. red-spotted | 2. black-spotted
months Live gain weight
Absolute /kg/ Average daily /g/ Absolute /kg/ Average daily /g/

0-6 1315 730 126.5 703

6-12 136.9 760 132.6 737

12-18 81.0 450 84.8 471

18-0 349.4 647 343.9 637

Indicators of heifers’ growth intensity differed
markedly (Table 5). In the first half of life the average
daily gain of live weight of the Ukrainian red-spotted
dairy breed heifers was 730 g per head, in the second it
was 760 g per head; in the third it was 450 g per head.
The growth intensity of heifers of the Ukrainian black-
spotted dairy breed was 703 g per head, 737 g per head
and 471 g per head, respectively.

It should be noted that the growth intensity of heif-
ers of the Ukrainian black-spotted dairy breed in-
creased and was higher by 21 g than Ukrainian red-
spotted dairy breed. It can be assumed that these ani-
mals can catch up with their peers of the Ukrainian red-
spotted breed in conditions of good feeding in subse-
quent periods of growth.

The luminaries of zootechnical science (Sviechyn
K.B., 1961; Lyskun Ye.F., 1961; Kravchenko M.A.,

1963) attached great importance to the exterior of ani-
mals because it characterizes the peculiarities of their
growth. Ye.F. Lyskun (1961) wrote that the size and
weight of an animal affect both its productivity and the
amount of feed costs per unit of output. That’s why, the
economic value of the animal consists of both produc-
tivity signs and body structure.

All considered measurements increase and acquire
certain values or parameters depending on animals age
(Table 6). Both weight and linear growth are closely re-
lated.

Certain values of weight growth correspond to cer-
tain values of linear growth within one breed under nor-
mal conditions.

Analysis of changes in the animals exterior from
birth to 18 months in terms of breeds showed that no
significant difference in the absolute values of the
measurements of different breeds heifers was found.

Table 6
Measurements of experimental heifers (cm), M+ m
Breed
Measurements Red-spotted _ | Black-spotted
Heifers™ age, months
Birth 6 12 18 Birth 6 12 18

Height at the shoulder|77.8+0.78| 104.3+0.64 [112.1£1.06 118+0.72 [76.9+0.76/102.3+0.53|113.5+0.71|118.1+0.67
Height at hips 81.4+0.79|107.9+£0.77 [118.5+0.76| 123+0.81 [78.4+0.73|106.2+0.82|118.2+1.05|122.5+0.92
\Width of chest 17.5+0.47 27.7+0.66 | 33+0.89 |34.9+0.86 [17.6+0.44]26.1+0.70|31.6+0.66 | 33.7+0.73
Chest depth 28.1+0.72| 47.7+0.87 |53.1+0.82|59.2+0.92 [25.5+0.58) 46.3+0.69 | 53.6+0.79 | 58.5+0.68
\Width in macula 17.0+0.82] 29.7+0.96 |35.1+0.77 | 37.3+1.34 [14.940.86| 26.4+0.97 | 36.2+0.89 | 38.9+0.77
Chest girth 83.4+1.56128.4+1.117| 143+1.07 |159.7+1.3084.1+0.91129.8+1.14| 141£1.19 [158.7+1.36
Pastern girth 12.2+0.43| 16.8+0.53 |16.6+£0.51]17.6+£0.51 |11.84+0.32|15.6+£0.44 | 16+£0.42 |17.4+£0.42
Oblique body length [76.9+1.01{110.3+£1.44|119.8+1.14] 125+1.14 [77.3£0.74{107.2+0.89]119.6+1.03| 125.1+1
\Width in the torso 19.74+0.63] 21.5+0.76 |36.5+0.68 | 38.2+0.69 [19.8+0.64] 23.2+0.67 | 37+0.36 |38.8+0.38
'r:;’:'zo“ta' girth of thele 510,82 77.141.49 | 84.740.66| 94.740.8260.140.62| 77.4+1.48 | 84.540.98 | 93.341.07

Chest girth, torso length, and height measurements
increase most rapidly with age. Chest depth and width
measurements, as well as wrist circumference, increase
to a lesser extent.

The measurements of animals allow to obtain ob-
jective indicators of their size and body structure.

The disadvantage of this method is that there is no
complete idea of the animal as a whole. However, this
shortcoming is largely eliminated by calculating the in-
dices of body structure (Table 7).
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Table 7
Indices of heifers™ body structure
Heifers™ age, months
Indices Birth | 6 | 12 18
Red-spotted breed
Leggy 63.88 54.26 52.63 49.83
Lengthiness 98.84 105.75 106.86 105.93
Chest 62.27 58.07 62.14 58.95
Pelvic-thoracic 102.9 93.26 94.0 93.56
Compactness 108.45 116.4 119.36 127.76
Overgrowth 104.62 103.45 105.7 104.23
Bony 15.68 16.1 14.8 14.91
Meatiness 77.5 73.92 75.55 80.25
Black-spotted breed

Leggy 66.84 54.74 52.77 50.46
Lengthiness 100.52 104.78 105.37 105.92
Chest 69.01 56.37 58.95 57.6
Pelvic-thoracic 118.12 98.86 87.29 86.63
Compactness 108.79 121.08 117.89 126.85
Overgrowth 101.95 103.81 104.14 103.72
Bony 15.34 15.24 14.09 14.73
Meatiness 78.15 75.65 74.44 79.0

The obtained indices (Table 7) make it possible to
compare the relative development of different heifers
of two breeds. The data in Table 7 show that heifers of
both breeds developed equally well and differed little
in body structure.

The dynamics of both weight and linear growth of
heifers depending on age and breed were researched.
The correlation between live weight and individual

body measurements of heifers was also studied. As a
result, the positive correlation between live weight,
breast girth behind shoulders, and oblique length of a
body of heifers has been established (Table 8). The
closest correlation was observed between the live
weight and the girth of the chest behind the shoulder
blades and slightly less, i.e. between the live weight and
the oblique length of the body of heifers.

Table 8

Correlation between characteristics

Heifers® age, months _ _ Cprrelation charactgristics_ _
' Live weight — breast girth | Live weight — oblique length

Red-spotted breed

6 0.598 0.329

12 0.291 0.215

18 0.533 0.319
Black-spotted breed

6 0.820 0.530

12 0.450 0.158

18 0.807 0.232

The correlation coefficient (r) between 6-month
red-spotted heifers’ live weight and breasts girth behind
the shoulder is 0.598; it was 0.820 for black-spotted
breed. The correlation coefficient (r) between 18-
month red-spotted heifers live weight and breasts girth
behind the shoulder is 0.533; it was 0.807 for black-
spotted breed (Table 8).

Thus, the basic dimensions of the body of heifers
are interrelated with their live weight, regardless of
breed.

Conclusions: 1. The heifers of Ukrainian red-spot-
ted and black-spotted dairy breeds feeding during the
research period (average 6.0 feed units and 660 g of di-
gestible protein per average annual head per day) en-
sured their optimal growth and development.

2. Red-spotted heifers significantly outperformed
their black-spotted peers at in live weight, i.e. by 7.7 kg

at the age 6 months of, by 12 kg at the age of 12 months
of age, by 22 kg at the age of 18 months.

3. The growth rate of heifers of red-spotted breed
was 647 g, and black-spotted was 637 g per head per
day for the heifers rearing period (from birth to 18-
month age).

4. Analysis of changes in animals™ exterior
showed that no significant difference in the absolute
values of the measurements of heifers of different
breeds was found. Due to age, breast girth measure-
ments, torso length, and then height measurements in-
creased the most.

5. According to the analysis of body structure, it
was found that heifers of both breeds developed equally
well and differed little in body structure.

6. A positive correlation was found between live
weight and measurements of breast girth and oblique
length of the body of heifers in both breeds.
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PRODUCTIVITY AND METABOLISM IN BROILERS UNDER THE ACTION OF COMPOUND
FEEDS OF DIFFERENT COMPOSITION

Abstract
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Vinnytsia National Agrarian University

It is established that the use of the compound feed produced on the basis of protein-vitamin-mineral supple-

ment and the compound feed «Multigain» in feeding broiler chickens contributes to the increase of their live weight
at 42 days of age by 8.5% in favor of the compound feed «Multigain». The yield of gutted carcass increased due
to the greater weight of pectoral and thigh muscles. No significant changes in the weight of internal organs and
their chemical composition have been established. The chickens of the 2nd group were found the increasing in
protein metabolism due to a higher content of aspartate aminotransferase (by 45.3%), as well as in carbohydrate

metabolism due to a higher content of glucose in plasma (by 16.8%).
Keywords: broiler chickens, feeding, compound feeds, productivity, metabolism.

Setting the problem. In the conditions of increas-
ing the cost of forages, the reduction in price of com-
pound feeds components will contribute to an increase
in profitability of livestock products. Therefore, they
can be used to produce complete compound feeds and
modern protein-vitamin-mineral supplements at live-
stock enterprises, having the feeds of their own produc-
tion. In order to do this, the market of feed additives
offers protein-vitamin-mineral feed supplements, pre-
mixes, etc. [1, 2]. According to many scientists, a rea-
sonable combination of feed components and a high
quality of protein-vitamin-mineral supplements added
to the bulk of compound feed has the necessary energy
and biological value, which will contribute to the reali-
zation of the genetic potential of modern breeds and
crosses [2, 3].

The aim of research was to study the effect of the
compound feed produced on the basis of protein-vita-

min-mineral supplement and the compound feed «Mul-
tigainy» on meat productivity and slaughter indicators of
broiler chickens of «R0ss-308» cross.

The object of research is broiler chickens of
«R0ss-308» cross, which have a high genetic potential
and are able to reach a live weight of 2.500 g and more
in the conditions of satisfactory microclimate and feed-
ing at the age of 42 days.

The subject of research: the impact of compound
feed developed by the Institute of Feed and Agriculture
of Podillia NAAS, as well as the compound feed «Mul-
tigainy» on productivity, slaughter and hematological in-
dicators of broilers.

The methods of research: biometric, zootechnical,
biochemical, hematological, organoleptic.

Material and methods of research. The experi-
ment was conducted on the research farm of Vinnytsia
National Agrarian University on two groups of broiler
chickens according to the scheme (Table 1).

Table 1

Scheme of experiment

Duration of the period, days | Broiler chick- . i
Groups comparing basic ens, heads Feeding characteristics
) Compound feed produced on the basis of pro-
I-control / 42 20 tein-vitamin-mineral supplement
11-experimental 7 42 20 Compound feed «Multigainy
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40 chickens of «R0ss-308» cross were selected for
the experiment, they were divided into two groups of
20 heads each according to the principle of analogues.
Chickens were kept in group cages.

The chickens of the 1st experimental group were
given the complete compound feed of their own pro-
duction with the addition of protein-vitamin-mineral
supplement.

The chickens of the 2nd control group received the
complete compound feed “Multigain”, meeting the
need for basic nutrients according to detailed standards.

The duration of the experiment was 42 days; the
comparing period was 7 days. At the end of the basic
period of research, 4 heads of broiler chickens were se-
lected from each group for the control slaughter.

The research of forages was carried out using the
traditional methods (E.Petukhova and others, 1989).

During the slaughter, the weight of the carcass in-
dividual parts and internal organs was determined; the
carcass and slaughter yields were calculated.

To determine hematological indicators, the blood
samples of experimental chickens were taken at the end
of slaughter.

Hematological studies were performed according
to the following methods:

- total protein - refractometrically, using the de-
vice RLU - 1 (A. Popov and others, 1973);

- glucose - by color reaction with orthotoluidine

(B. Antonova, 1991);

- calcium - trilonometric method (N. Korotchenko,
1987);

- inorganic phosphorus - by Ivanivskyi’s method
(V. Antonova, P. Blinova, 1971);

- cholesterol - according to Stankevych (V. Kolb
and others, 1976);

- leukocytes - by counting in Gorev’s chamber (E.
Tomik, 1980);

- erythrocytes with the help of FEC (B. Antonova,
1991);

- hemoglobin — by colorimetric method according
to H. Derviz, A. Vorobiov (H. Derviz, 1959);

The data obtained in the experiments were pro-
cessed biometrically by conventional methods of N.
Plokhinskiy’s variation statistics (1969), using com-
puter programs. The difference between groups was es-
tablished by the following criteria: P<0.05*; P<0.01**;
P<0.001***,

Research results and their discussion. Through-
out the entire period of growing broiler chickens were
fed with the complete compound feed «Multigain» and
the compound feed developed by the NAAS Feed Insti-
tute, in accordance with the norms taking into account
age periods. The recipes for these feeds are developed
in accordance with State standards.

The composition of the compound feed «Multi-
gainy is shown in Table 2.

Table 2
Composition of the compound feed «Multigainy
Composition of recipe Immd:g?dﬂgﬂ?lgmems Quality indicators ?hzn;{ggfp:g
\Wheat Vitamins: Humidity, % 11.0
Corn gluten A — 10,000,000 1U Crude protein, % 21.0
Soybean meal D3;— 1,500,000 1U Crude fiber, % 3.9
Sunflower meal B;—2.0 Feed units
Fishmeal B;-4.0 Metabolic energy, kcal / 100 g 324
Fodder yeast Bs—2.5 Methionine + cystine, % 0.88
Soybean oil Bi,—0.01 Lysine, % 1.22
Dicalcium phosphate PP —20.0 Calcium, % 1.0
First class limestone E-20.0 Phosphorus, % 0.7
Sodium chloride Pantothenic acid- 10.0 Chlorides and sodium chloride, % 0.287
Fodder methionine Folic acid— 0.5 Crude fat, % 6.7
Choline chloride Biotin — 0.05 Na, % 0.1
K;-2.0 Tryptophan, % 0.27

Mineral complex for poultry Salts of: Threonine, % 0.95
\Vitamin mixture for broilers Copper — 8.0 Linoleic acid, % 2.22
Coccidiostatic Iron —80.0 Methionine, % 0.45
Enzyme Cobalt-0.4 - -
Antioxidant Manganese — 60.0 - -
Mold inhibitor Zinc —40.0 - -

- lodine — 0.8 - -

- Selenium — 0.02 - -

- Antibiotics - -

- Amino acids - -

- Antioxidants - -

- Enzymes - -

«Multigainy» is a 100% environmentally friendly
natural product that does not contain hormones and ar-
tificial growth stimulants. By using «Multigainy feed
products, one can be sure that the animals and poultry

will be provided with a balanced, easily digestible, nu-
tritious and highly efficient feed, which, when properly
dosed, gives maximum results in the production of high
quality meat, milk and eggs.
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The broiler chickens of the 1st experimental group
were fed with the complete compound feed containing
protein-vitamin-mineral supplement, which was pre-
pared according to recipes.

The recipes for mixing protein-vitamin-mineral
supplement with compound feed are shown in Table 3.

Table 3
Recipes for mixing protein-vitamin-mineral supplement with compound feed, %
Indicator Type of compound feed
Starter | Grower Finisher

Corn 34 39 42
Wheat 30 30 30
Soybean oil 1 1 1
Protein-vitamin-mineral supplement Starter 35% 35 — —
Protein-vitamin-mineral supplement Grower 30% — 30 —
Protein-vitamin-mineral supplement Finisher 27% — — 27
Total 100 100 100

The percentage of introducing the protein-vitamin-mineral supplement is reduced from 35% in Starter com-

pound feed to 27% in Finisher (Table 4).

Table 4

Nutritional value of compound feed with protein-vitamin-mineral supplement

Type of protein-vitamin-mineral supplement
Indicator Protein-vitamin-mineral | Protein-vitamin-mineral | Protein-vitamin-mineral
supplement Starter 35% | supplement Grower 30% | supplement Finisher 27%
Metabolic energy, kcal 326 324 325
Crude protein, % 23 21 19
Crude fat, % 6.7 6.8 6.9
Crude fiber, % 3 4 4
Lysine, % 1.20 1.15 1.10
Methionine, % 0.47 0.45 0.40
Methionine + cystine, % 0.81 0.78 0.75
Calcium, % 1.0 0.9 0.9
Phosphorus, % 0.8 0.7 0.7

The nutritional value of compound feed with pro-
tein-vitamin-mineral supplement fully complies with
the established norms. The rates of nutritional value
vary depending on the type of compound feed (Starter,
Grower or Finisher). The content of metabolic energy
decreases from 326 kcal in Starter compound feed to

325 kcal in Finisher. Most of other components are also
reduced, except for the percentage of crude fat and
crude fiber.

The development and rearing of birds were con-
trolled by weekly weighing. The weighing of broiler
chickens was carried out in the morning before feeding.

Table 5
Live weight of broiler chickens, g, M+m, n=20
Group
Age of poultry, days I-control IT-experimental
1-7 167.2+5.43 166.8+5.31
7-14 340.5+10.43 342.2+8.60
15-21 635.9+14.76 653.0+13.09
22-28 1068.7+25.30 1194.4+23.45™
29-35 1578.6+49.83 1736.0+£49.77"
36-42 2357.7+51.09 2558.4+72.21"
Survival, % 92 98

Live weight at the beginning of the experiment in
both groups did not differ much, but during the rearing
period there were changes; and live weight of the 2nd
experimental group had higher indicators. At the age of
42 days, the live weight of broiler chickens in the con-
trol group was 2357.7 + 51.09 g, while the weight of
broiler chickens in the experimental group was 2558.4

+72.21, i.e. it was greater by 200.7 g.

The survival of broiler chickens also differs. The
indicator of survival is higher in the broiler chickens of
the experimental group; it is 98% vs. 92% in the broiler
chickens of the first group.

The live weight absolute gains of broiler chickens
of two groups are shown in Table 6, according to age.
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Table 6
Absolute gain of broiler chickens, g, M+m, n=20
Group
Age of poultry, days I-control 11-experimental
1-7 12244.26 121+4.44
8-14 173+5.82 175+6.29
15-21 295+6.28 311+8.82
22-28 433+13.05 541+14.46™"
29-35 510+14.25 542+15.72
36-42 779+18.98 822+16.29"
For the entire period of the experiment 2313 2512.9

The absolute gains change according to the live
weight of broiler chickens. The broiler chickens of the
experimental group dominated their analogues of the
control group during all periods of rearing.

At the end of the rearing period the absolute gain

in the chickens of the control group consuming the
compound feed «Multigain» was 2313 g, while it was
2512.9 g in the chickens of the experimental group.

According to the age, the average daily gains of
broiler chickens are shown in Table 7.

Table 7
Average daily gain of broiler chickens live weight, g, M+m, n=20
Group
Age of poultry, days I-control II-experimental

1-7 17.5+0.25 17.3+0.36
8-14 24.8+0.56 25+0.59
15-21 42.2+1.48 44.4+2.31
22-28 61.9+2.17 77.3£2.42™
29-35 72.8+4.25 77.4£6.21
36-42 111+7.69 117+8.52

Average 55.0 59.8

According to the average daily gain of broiler
chickens, it can be concluded that the chickens of the
experimental group, which consumed the compound
feed, having been produced industrially, had better
gains compared to the chickens of the control group.

During the day, broiler chickens of the first group
gained an average of 55.0 g, while those of the second
group gained 59.8 g. The growth rate of broiler chick-
ens during the experiment was not the same (Table 8).

Table 8
Relative gain of broiler chickens, g, M+m, n=20
Group
Age of poultry, days I-control I1-experimental

1-7 115+3.76 114+3.28

8-14 68.3+2.44 68.9+2.59
15-21 60.5+2.21 62.5+2.30
22-28 50.842.17 58.8+2.12"
29-35 38.5+1.15 37+1.61
36-42 39.6+1.89 38.3+£1.75

The relative gains of broiler chickens in the exper-
imental group were higher than the indicators in the
control group during the rearing period. They were
lower only at the end of the period.

Also, one of the important indicators of broiler
chickens’ productivity is the cost of feed per 1 kg of
live weight gain (Table 9).

For 42 days of rearing, the total feed consumption
of the control group was 85 kg, while it was 88 kg in
the experimental group.

The calculations showed that broiler chickens in
the experimental group consumed by 0.15 kg of feed
more than in the control group, but their feed costs per
1 kg of gain were lower by 0.05 kg.
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Feed costs per 1 kg of broilers’ live weight gain, kg

Table 9

Feed costs, kg er 1 ka of gain
for the experimental period per one head P gorg
oo = 83 s | 8| 5 | £E
< 85 e 85 1= 88
+H o +H o +H o
I-control 85 — 4.25 — 1.8 —
11-experimental 88 +3 4.4 +0.15 1.75 -0.05
A control slaughter at the age of 42 days was carried out at the end of the experiment. Four heads from each
group were selected for the control slaughter (Table 10).
Table 10
Slaughter indicators of broiler chickens, g M+m, n=4
Indicator Group -
1-control 2-experimental
Pre-slaughter live weight 2306.8+51.12 2488.0+38.45"
\Weight of ungutted carcass 2266.2+36.31 2378.5+32.64
\Weight of semi-gutted carcass 1845.1+33.54 1938.4+36.22
\Weight of gutted carcass 1522.0+28.30 1653.0+32.21"
\Weight of pectoral muscles 484.0+12.37 550.8+14.25™
\Weight of thigh muscles 295.0+15.28 368.0+17.47"
Yield of gutted carcass 65.9+5.64 66.4+4/53

Comparing slaughter indicators, it has been found
that broiler chickens in the experimental group have
better results. Pre-slaughter live weight of chickens of
the experimental group is higher by 181.2 g, the weight
of ungutted carcass — by 112.3 g, the weight of semi-
gutted carcass — by 93.3 g, the weight of gutted carcass
— by 131.0 g, the weight of pectoral muscles — by 66.8

with the control group.

Studies have shown that the weight of digestive
organs, such as glandular and muscular stomachs and
liver, was greater in the broiler chickens of the experi-
mental group, while the weight of kidneys, spleen and
heart was greater in the broiler chickens of the control
group (Table 11).

g and the weight of thigh muscles — by 73 g, compared

Table 11
Weight of broiler chickens’ internal organs, g, M+m, n=4
Indicator Group -
I-control 11-experimental
\Weight of glandular stomach 10.8+0.32 11.2+0.57"
\Weight of muscular stomach 54.247.24 56.8+7.69
Liver 48.2+8.74 49.6+2.58
Kidneys 15.4+3.12 13.7+1.28
Spleen 3.8+0.84 3.6£0.76"
Heart 18.64+2.82 17.8+2.25

The linear measurements of digestive organs, which are shown in Table 12, have been also determined in the
process of studying the slaughter indicators of broiler chickens of «Ro0ss-308» cross.

Table 12
Linear measurements of broilers’ digestive organs, cm, M+m, n=4
Digestive organ Group -
1-control 2-experimental

Length of esophagus 17.4+0.87 17.6+0.68
length 4.8+0.72 5.1+0.85
Measurements of glandular stomach width 2.4+0.10 2.5+0.11
the third measurement 1.2+0.12 1.1+0.18
length 5.6+0.32 5.7+0.43
Measurements of muscular stomach width 4.4+0.26 4.6+0.24
the third measurement 2.2+0.25 2.3+£0.27

duodenum 27.6+£2.51 28.4+2.46

Small intestine jejunum 69.7+11.18 75.2+10.24
ileum 77.4+8.52 81.4+6.72

right cecum 17.6+1.48 18.4+0.83

Large intestine left cecum 16.4+1.82 16.6+1.57
rectum 7.8+0.65 8.2+0.88
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It has been found that the right cecum is longer on
average by 0.8 cm, the left cecum — by 0.2 cm and the
rectum — by 0.4 cm in the chickens of the experimental
group.

The nutritional value of meat is determined by its
chemical composition, energy value, taste and level of

digestibility.

During the study, the internal organs of broiler
chickens of «Ross-308» cross were sent for chemical
analysis to the laboratory of the Institute of Feed and
Agriculture of Podillia NAAS (Table 13).

Table 13
Chemical composition of broiler chickens’ internal organs, %
Indicator |  Drymatter | TirpoBonora |  Nitrogen | Protein [ Fat [ Ash
I-control
Stomach 36.5 4.8 6.7 449 46.6 2.4
Heart 25.2 4.8 8.4 53.4 32.6 3.8
Liver 25.7 8.4 8.3 55.7 27.2 5.8
Kidneys 21.8 8.6 9.5 59.8 13.7 6.7
Stomach 36.3 49 8.5 51.9 35.4 2.8
Heart 25.8 49 8.2 48.1 34.0 3.4
Liver 26.6 8.7 9.2 61.5 23.4 55
Kidneys 20.9 8.5 9.5 60.3 12.6 6.8

The chemical composition of internal organs, such
as stomach, heart, liver and kidneys in two groups had
small differences in most indicators. The largest fluctu-
ations were observed in the fat content of the stomach.
According to the research results, the average fat con-
tent in the stomach of broiler chickens of the control
group was by 11.2% higher than in the broiler chickens

of the experimental group.

The quality of the pectoral muscles is an important
indicator in the poultry farming, because the nutritional
value of this part of the carcass is the highest. Data from
the chemical analysis of the quality of broiler chickens’
pectoral muscles are shown in Table 14.

Table 14
Quality of broiler chickens’ pectoral muscles, M=m, n=4
Indicator Group -
1-control 2-experimental
Hygro moisture, % 7.1£0.01 7.240.02"
[Total moisture,%: 76.2+0.83 76.8+1.17
- free moisture, % 20.4+0.94 19.5+1.28
- bound moisture,% 55.8+1.16 57.24+0.88
Dry matter, % 23.8+0.53 23.2+.08
Fat,% (in natural matter) 2.4+0.07 2.2+0.09
Nitrogen, % (in natural matter) 3.54+0.12 3.6+0.13
Softness,cm?/g 169.4+15.26 181.3£5.22
PH 5.4+0.12 5.5+0.11
Color intensity, E*% 0.64+0.084 0.65+0.073
Caloric content, kJ/100g 498.4+22.37 492.2+28.42

Analyzing the data, it can be noted that the average
moisture content in the pectoral muscles is higher in the
broiler chickens of the experimental group, while the
average dry matter content is higher in the broiler
chickens of the control group. The results of the study
of the softness of the pectoral muscles showed that they

are softer in the broiler chickens of the experimental
group.

During the experiment, the quality of broiler
chickens’ thigh muscles was also determined (Table
15).

Table 15
Quality of broiler chickens’ thigh muscles, M+m, n=4
. Group
Indicator 1-control 2-experimental

Hygro moisture, % 7.3+£0.03 7.4+0.04
[Total moisture,%: 75.8+0.52 76.5+0.92
- free moisture, % 16.3+£1.32 15.3+1.84
- bound moisture,% 59.54+2.16 61.2+1.24
Dry matter, % 24.2+0.84 23.5+0.61
Fat,% (in natural matter) 8.4+0.18 8.8+0.25
Nitrogen, % (in natural matter) 2.9+0.07 3.2+0.09
Softness,cm?/g 220.2+11.25 244.7+22.69
Pl 6.1+0.026 6.2+0.055
Color intensity, E-*% 0.76+0.084 0.78+0.046
Caloric content, kJ/100g 657.2+15.11 665.8+17.82
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It was found that the average caloric content of

thigh muscles of broiler chickens in the experimental
group was 665.8 kJ/100 g, i.e. by 8.6 kJ/100 g higher
than in the control group.

After the end of the basic period of rearing, the
blood samples of broiler chickens of «Ross-308» cross
were taken for further analysis (Table 16).

Table 16
Biochemical indicators of broiler chickens’ blood, M+m, n=4
. Group

Indicator I-control 1I-experimental
[Total protein, g/l 36.0+1.83 35.2+1.62
Albumins, g/l 16.8+1.05 17.0+1.54
Aspartate aminotransferase, unit/| 216.3+£15.69 314.3+£33.60
Alanine amylotransferase, unit/l 12.3+5.62 11.3+5.81
Glucose, mmol/l 8.9+0.15 10.4+0.72
Cholesterol, mmol/I 3.4+0.44 3.6+0.32
Ca, mmol/I 2.6£0.15 2.7£0.24
P, mmol/I 2.8+£0.17 2.5+0.22

Comparing the biochemical indicators, it was
found that the level of glucose in the blood of broiler
chickens in the experimental group was 10.4 mmol/I. It
was by 1.5 mmol/l more than in the control group (8.9
mmol/l).

Many scientists claim that high levels of aspartate

aminotransferase and alanine amylotransferase are usu-
ally observed in the highly productive animals. In our
studies, such an increase was observed in broilers of the
experimental group.
The results of morphological indicators of broiler
chickens’ blood are shown in Table 17.
Table 17

Morphological indicators of broiler chickens’ blood, M+m, n=4

Group Hemoglobin (g/l) Erythrocytes (/1) Leukocytes (g/1) ESR (mm/hour)
I-control 118.2+4.58 3.1+0.15 17.6+£0.76 1.6+0.55
II-experimental 121.04+4.67 3.2+0.14 19.4+0.84 1.54+0.46

It was found that the hemoglobin content in the
blood of broiler chickens in the experimental group was
by 2.8 g/l higher than in the control group.

Analyzing the data in Table 18, it can be noted that
the content of basophils, eosinophils and neutrophils is

higher in broiler chickens of the experimental group.
And the content of lymphocytes and monocytes is
higher in broiler chickens of the control group by 3.7
and 0.5%, respectively.

Table 18
Leukocyte formula of broiler chickens’ blood, %, M+m, n=4
. Group
Indicator 1-control 2-experimental

Basophils 2.0+0.32 2.1£0.30
Eosinophils 3.2+0.14 4.0+£0.52
Neutrophils:

segment nuclear 24.2+1.22 25.2+1.47
stick nuclear 8.5+0.41 9.6+1.32
Lymphocytes 54.1+1.53 50.4+1.43
Monocytes 8.0+0.84 7.5£0.71

Conclusions: It is established that the use of the References
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Abstract

The art of public sculpture through democracy tools has important features in the digital age. Diffusion of
contemporary social trends and political culture with digital solutions brings the public space into new democracy
principles. Communicative actions in spatial spaces should be based on innovative tools, methods and principles.
In many countries, including Armenia, community enlargement and spatial development processes are urgent,
which face social communication and participatory problems in decision-making. The main structure of the paper
is based on following milestones: (1) spatial development and public policy, and (2) common concepts on spatial
policy, digital tools and democracy. These issues are discussed in the paper in the context of spatial administration

that are applied through digital solutions.
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Introduction

In the age of communication and information tech-
nologies, the political, as well as government systems
have emphasized virtual features. Networking princi-
ples and spatial particularities of the countries lead the
public policy to the new citizenship and civic engage-
ment principles. Throughout this paper, the study fo-
cuses upon democracy concepts by means of digital so-
lutions and social innovative principles.

The effects of digital democracy were often
framed in the perspective of a total revolution, which
means a democratic revolution in politics and public
governance, or of a technological fix for basic problems
of political activity and the trust of citizens in govern-
ment [6]. This process is typical in the context of spatial
development, where administrative borders of the
countries do not provide effective regional and local
governments. In general, public spaces used by citi-
zens, organizations, companies or governments tend to
eliminate the administrative borders of a country. It
means that the tools used to be interacted between these
actors should not be scoped by administrative borders.
One of the categories of public is itself spatial, freely
accessible space, particularly space in which we en-
counter stranger, and it is this approach to defining pub-
lic space that we find most often in the literature [11].
In political sense, public spaces are sometimes referred
to as the administrative union; region, municipality etc.
However, there are economic, social, demographic and
other spaces as well, where the population needs to in-
teract without borders. It means that confrontation is in-
evitable between «policy scoped by borders» and pub-
lic need to build an environment for development. On
the other hand, the expansion of digital technologies
create new horizons of public administration and new
opportunities of engagement. So, what are the effective
tools and where are the lines, that will provide democ-
racy and development in public administration in the
era of open society and digital communication.

Goal and Objectives

The goal of the research is to study the opportuni-
ties on introducement of spatial administration princi-
ples in regional governance. This need became evident
because of several reasons: community enlargement,
emergency (COVID 19), etc. To achieve this goal fol-
lowing objectives was discussed in the paper.

1. To explore international experience on appli-
cation of digital tools on regional governance.

2. To study human-computer intervention on
technology based decision-making.

Methods

Case studies and benchmark experience was gen-
erally used in the research. Theoretical approaches on
spatial development, public administration and digital
democracy also was applied to study research objec-
tives and achieve the goal. Literature review was re-
lated to exploring the technology driven solutions on
regional administration based on spatial principles and
knowledge-rich intervention.

Discussions and results

Nowadays, when information flows are huge, it is
crucial to provide the necessary information to the con-
sumers through attractive tools. This means that visual-
ization and communication principles - as information
provision measures, could be important factors for
availability of information and building participatory
society. Based on visualization and communication
methods, utilization of the same information could
bring in different decision-making. The results of deci-
sion-making depends not only on providing methods or
techniques of the information, but also public space,
where the decision-making is developed. In the public
spaces, spatial collaborative principles should be dom-
inated to generate public goods and provide public ad-
ministration. Moreover, spatial collaborative principles
in technological age emphasize networks rather than
territory. This is a new spatial system of public admin-
istration managed by digital tools. However, how is

1 This paper was developed in the framework of “The Perspectives of the Regional Administration System of the Republic of
Armenia through Introducement of Technological Tools” research, implemented by Amberd Research Center of the Armenian
State University of Economics. Some theoretical principles of this paper was presented in the “Institutions, Ideas, and the
Challenge of Democracy in the 21st Century” Conference, 20-21 September 2019, University of Economics, Prague.
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possible to provide democracy governed the spatial
system including resources, technologies and peoples?

There exist developed procedures and tools that
could be allocated into spatial system of public admin-
istration. The COBIT?4.1 framework is one of them,
that presents a 4+1 construct of e-democracy develop-
ment process comprising: Stakeholders and Policy; In-
formation and Communication Technology; Develop-
ment Methodology; Process and Project Management;
Environment and e-democracy components®. These
components are completely complying with spatial ad-
ministration that will enable to provide new concepts of
digital democracy. Important to mention that the as-
sessment of process capability based on the COBIT ma-
turity models is a key part of IT governance implemen-
tation.

According to CEMAT# Resolution no. 2 (2006) on
Territorial Governance: Empowerment Through En-
hanced Co-Ordination «Territorial governance can be
further understood as the emergence and implementa-
tion of innovative shared forms of planning and man-
aging socio-spatial dynamics. The traditional leading
role of the state is challenged by far more inclusive and
co-responsible engagement of key-actors in spatial de-
velopment. Each country’s socio-political culture, leg-
islative framework, institutional capacity, typical or-
ganizational arrangements, and its traditions of creating
partnerships and implementing development strategies,
will generate different challenges to territorial govern-
ance, and different perceptions of, and attitudes to, it».
Obviously, innovative forms of planning, socio-spatial
dynamics, inclusive engagement, and creating partner-
ship are key elements of this formulation that are con-
nected through digital technologies. The coming and
rising of information and communication technology
(ICT) capability can make democracy more possible
and accessible that gives citizens new ways to engage
themselves in the democratic processes such as infor-
mation enquiry and service requests through govern-
ment web sites, expression of citizens’ opinions
through forums, and complaint submission to govern-
ment organizations [5]. In this context, human-com-
puter interaction and knowledge-based intervention in
the geo-information space could bring into new solu-
tions in the sense of public administration and partici-
patory. Inter-sectoral approach in spatial development
including territory, resources, peoples, organizations,
government bodies and technologies, enables to create
new collaborative approaches. Human-computer inter-
action and inter-sectoral approach can encourage

2 The IT Governance Institute has designed and created
COBIT4.1 Excerpt (Control Objectives for Information and
related Technology) publication, in which COBIT control
principles represented in 2 major directions. (1) Management
needs control objectives that define the ultimate goal of im-
plementing policies, plans and procedures, and organizational
structures designed to provide reasonable assurance that: (a)
business objectives are achieved, and (b) undesired events are
prevented or detected and corrected. (2) In today’s complex
environments, management is continuously searching for
condensed and timely information to make difficult decisions
on value, risk and control quickly and successfully. What
should be measured, and how? Enterprises need an objective

greater participation, inclusive decision, trust between
participants, and optimal management in regional ad-
ministration.

Spatial actors cover the whole range of stakehold-
ers involved in innovation on a certain space: universi-
ties, enterprises, civil society organizations, start-ups
and new technology-based firms, regional and local au-
thorities, networks, etc. Any spatial space should en-
gage into the development of a strategic vision for spa-
tial-based network, and develop subsequent initiatives
and actions in order to support the innovation dynamic.
We assume that community enlargement processes tak-
ing place in many countries (including Armenia) create
spatial spaces and there is a need to introduce spatial
principles of administration. In this case, digital solu-
tions could be great support on modernization of re-
gional or local administrations, as they are transforming
into spatial administration. However, what are the
scopes of digital actions in space, in which spatial ad-
ministration could come true.

1. Identifying the Optimal Scale of Spatial Space
(OSSS) in a given territory.

2. Citizens’ engagement in OSSS planning and
policy-making.

3. Crowdsourcing ideas for OSSS improve-
ments.

4. ldentifying the resources available in OSSS.

Based on analyses, there exists scope for welfare
enhancing spatial policies even when spillovers are
common across locations [3]. Obviously, welfare and
administration have direct correlation and the sug-
gested OSSS in a given territory should provide high
level of welfare, democracy tools and digital solutions.

Spatial development and public policy

One of the important questions about the spatial
development is whether the functioning of spatial space
should be based on formal institutions, or remain as ar-
rangements that are more informal.

For the benefit of the formal institutions following
approach called “Metropolitan Governance” is notable.
Detailed analysis carried out by METREX® (2005) in-
dicates that metropolitan areas need the necessary (1)
competencies (authority to adopt, implement and safe-
guard a metropolitan spatial strategy); (2) capabilities
(knowledge and understanding to take informed deci-
sions); and (3) processes (means to regularly monitor,
review and update the strategy) for effective integrated
economic, social, environmental and spatial planning to
take place. We think that this is typical also for imple-
mentation of public administration in a spatial system.

measure of where they are and where improvement is re-
quired, and they need to implement a management tool kit to
monitor this improvement.

3 Ayo, Obi and Mbarika, A Strategic Framework for E-De-
mocracy Development, see at: https:/pdfs.seman-
ticscholar.org/e813/f585189a23482dbd286fbcld1dba729e9e
46.pdf

4 Council of Europe Conference of Ministers responsible for
Spatial/Regional Planning (CEMAT)

> The Network of European Metropolitan Regions and Areas,
provides a platform for the exchange of knowledge, expertise
and experience on metropolitan affairs, and joint action on is-
sues of common interest. https://www.eurometrex.org/about-
metrex/


https://pdfs.semanticscholar.org/e813/f585189a23482dbd286fbc1d1dba729e9e46.pdf
https://pdfs.semanticscholar.org/e813/f585189a23482dbd286fbc1d1dba729e9e46.pdf
https://pdfs.semanticscholar.org/e813/f585189a23482dbd286fbc1d1dba729e9e46.pdf
https://www.eurometrex.org/about-metrex/
https://www.eurometrex.org/about-metrex/
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In case of Armenia, to identify competences, capabili-
ties and processes described by METREX is applicable
for spatial planning and administration. However, there
should be a strong network and digital solutions to co-
ordinate these components.

The confronted approach against formal institu-
tions arguing the benefits of informal arrangements
named The Theoretical Concepts of “Creative City-re-
gion Governance”®. This approach differs significantly
from the approach of METREX, since the starting point
is that top-down attempts to give unified definition to
metropolitan areas usually fail and that those with flex-
ible boundaries and arrangements (but guarantees for
long-term commitment) might work better [10]. There
is emphasized that flexible boundaries might be more
efficient but lack longer-term stability; while democrat-
ically legitimized bodies give the opportunity for sus-
tainability but have the danger of losing contact with
people. Important to note that losing contact with peo-
ple in the spatial system of public administration will
fail the democratic processes. So, we face the situation
again, ensuring that spatial governance is effective,
however democratization tools like public discourses
and «live» contacts are weak in this case.

Supporting the need for transparency and inclu-
sion, Kunzmann [8] observes, on the basis of German
examples, that one of the most crucial aspects for de-
veloping creative governance in metropolitan areas is
the need to build up regional information systems and
plug-in all important stakeholders to achieve joint
thinking. As we see, the necessity of information sys-
tems again in the first plan. We can consider a regional
metropolitan area as a spatial space or part of it. There-
fore, digital solutions are crucial for creative and par-
ticipatory governance of spatial spaces, including as
more as possible stakeholders.

Policy integration concerns the management of
cross-cutting issues in policy making that transcend the
boundaries of established policy fields, and that do not
correspond to the institutional responsibilities of indi-
vidual departments [14]. The authors targeted policy
making for cross-cutting issues in spatial space, how-
ever the public participatory principles wasn’t consid-
ered. These principles are important not only for deci-
sion-making, but from the point of view of respecting
the concepts of democracy.

This is problematic given the important role of
mapping in geographic governance [2] where census
mapping (facilitated by GIS) is used to identify and de-
fine problem areas for public policy development and
action. In cited research context the “geographic gov-
ernance” could be identified by some components with
the “spatial system of public administration” we used
in this paper. If there is a census-based GIS data man-
agement and mapping process in public policy - as de-
scribed in the Crampton’s research, then public partici-
patory through digital tools in the spatial space (i.e. ge-
ographic governance) is a reality.

6 Detail description is available in the deliverable report
has been prepared in the framework of PLUREL Work Pack-
age 2.2 (Typology of EU national governance and spatial
planning systems)

Common concepts on spatial policy, digital
tools and democracy

Government policies making at all levels, as well
as in society at large, face the challenges of analyzing
big data. One of the solutions is to generate, store, and
coordinate these data is Geo-Information System
(GIS), which is an excellent tool to expand its role in
public policy. All data and information related to cru-
cial national issues such as civil rights, electoral redis-
tricting, social justice, transportation, environmental
features, and others, is possible to store, visualize and
analyze through GIS tolls. Most importantly visual im-
pact analysis can be engaged to focus on “scenic or high
aesthetic value” areas [12]. Bukenya [1] implemented
GIS to assist a decision-making structure that ranked
the best parks for further investment in ecotourism.
Conclusions of the study established that GIS could be
utilized in a multiple objective problem where rankings
are involved to establish the optimal results.

Two case study examples of Armenia will illus-
trate the peculiarities of the nature of spatial and re-
gional/local administration. The first case is related to
a spatial analysis of tourism destinations for a region of
Armenia, using ArcGIS software, which was conducted
by US Peace Corps Volunteer Ferraro [4]. As a result,
the author came to conclusion that visual analysis of a
spatial area could bring into optimal decision making
through data management. Exploring this analysis, as
well as target regional government strategies, we high-
lighted that regional administration didn’t develop
strategies based on research and data visualization. Re-
gional administration and consolidated communities
applied their mandatory, delegated and optional author-
ities throughout administrative boundaries based on
strategies developed only for target administrative unit.
This procedure prevented decision-making based on
collaborative principles with other administrative units.
In case of spatial system of public administration, the
collaborative principles and digital solution should be
applied, in order to provide common strategy between
different administrative units.

Second case was a broad analysis including three
regions of Armenia’ (more than 30% of the whole
country). IBM-SPSS software and appropriate tools
were applied for data analyses and visualization. In the
paper the author explored also the international experi-
ence of spatial projects and emphasized that the spatial
development is widely used in international practice,
the peculiarity of which is that the development pro-
jects are not discussed within the framework of any
country’s, region’s or community’s administrative
boundary, but include advantageous territories for ef-
fective using the recourses [7]. In the mentioned re-
search, the spatial advantages are argued again in the
social, economic and administrative context. However,
there were not discussed participatory issues, which
means that democracy was not considered on a neces-
sary level.

7 The analyses was a part of “Spatial Development” research,
conducted within the “Amberd” Research Center priorities,
and implemented by a team of the Armenian State University
of Economics (see details at https://asue.am/en/amberd/re-
search/spatial-development).


https://asue.am/en/amberd/research/spatial-development
https://asue.am/en/amberd/research/spatial-development
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In the framework of consolidated approaches of
administration and spatial development, the Public Par-
ticipation GIS (PPGIS), as a digital tool, is used by
American University of Armenia (AUA) focused on
ecosystem services®. The international experience on
application of PPGIS principles shows the great poten-
tial of public engagement in decision-making and digi-
tal solutions in a spatial space. This means, that spatial
system is referred also to worldwide spaces, where
transnational processes could be generated. This will be
our next research: to focus on transnational administra-
tion through digital and spatial principles.

Conclusion

In general, public spaces used by different actors
tend to decrease the role of administrative boundaries,
which means that the tools used for the interaction be-
tween these actors should correspond to the new de-
mands of the society or other actors. In most cases, the
administrative boundaries are referred to the political
spaces and public policy. However, there are economic,
social, demographic and other spaces as well, where so-
ciety and other actors need to interact without borders.
We consider these different layers within the same ter-
ritory mentioned above including political, economic,
social, demographic and other spaces as a spatial sys-
tem. In this case, a confrontation exists between politi-
cal and other spaces or layers within the spatial system.
On the other hand, the expansion of digital technologies
creates new horizons of public administration and new
opportunities for engagement. We insist in this paper
that the application of digital tools is to be the solution
to this confrontation.

Digital solutions through public participation and
collaborative decision-making in a spatial system could
be considered as public administration principles out-
side administrative boundaries. As we see, spatial col-
laborative principles in technological age emphasize
networks rather than territory. This could bring into
new spatial system of regional administration managed
by digital tools. Therefore, in this spatial system, in
contribution to the mentioned public administration
principles, another digital solution could be met related
to social, economic and other layers. Innovative forms
of planning, socio-spatial dynamics, inclusive engage-
ment, and creating partnership are key elements of this
formulation that are being connected through digital
technologies. In case of spatial system of public admin-
istration, the collaborative principles and digital solu-
tion should be applied, in order to provide common
strategy within a spatial space.

Digital solutions, parallel with visualization and
communication principles - as information provision
measures, could be important factors for the availability
of information and building participatory society in
spatial systems. Based on visualization and communi-
cation methods, utilization of the same information
could bring in different decision-making. The results of
decision-making depends not only on providing meth-
ods or techniques of the information, but also public
space, where the decision-making is developed.

8 See detail information at https://ace.aua.am/gis-and-remote-
sensing/ppgis/

In this context, human-computer interaction and
knowledge-based intervention in the geo-information
space could bring in new solutions in the sense of pub-
lic administration. Inter-sectoral approach in spatial de-
velopment including territory, resources, people, or-
ganizations, government bodies and technologies, ena-
bles us to create new collaborative approaches.

We assume that community enlargement pro-
cesses taking place in many countries (including Arme-
nia) create spatial spaces and there is a need to intro-
duce new principles of administration. In this case, dig-
ital solutions could be a great support on modernization
of regional or local administration, as they are trans-
forming into spatial administration. This means that
identifying the Optimal Scale of Spatial Space (OSSS)
in a given territory, is a crucial issue. Obviously, wel-
fare and administration have direct correlation and the
suggested OSSS should provide high level of welfare,
democracy tools and digital solutions. Future studies
should look into the questions about the spatial devel-
opment within transnational organizations. There
should also be discussed more precisely the optimal
scale of spatial space (OSSS) and public participatory
in the geo-information system (PPGIS).
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AHHOTAUMSA

B HaCTOHHIeﬁ CTaTh€ UCCIICAOBAHbI BOIIPOCHI BIUAHUA MOPAJIbHO-IICUXOJIOTHYECKOI'0 KJIInMaTa B O6IH€CTB€
Ha BOCIIPHUATHE KOPPYITIUU U KOPPYIIIMOHHOE TIoBeieHre. Ha OCHOBe N3ydeHHs YCIIEITHBIX PAKTHK 3apyOeKHBIX
CTpaH, a TaAKXKC C Y4ECTOM ocobeHHOCTEN Pa3BUTHUA Ka3aXCTAHCKOI'O O6H.IeCTBa C(bOpMI/IpOBaHBI (I)aKTO]DBI 1 MCTOABI
OOpBOBI ¢ KOPPYMIIKEH ICUXOIIOTHIECKOTO XapakTepa. CTaThs MOATOTOBIICHA B PAMKaX IMPOEKTa TPAHTOBOTO (H-
HaHCUpoBaHUs MUHHCTEpCTBA 00pa3oBanus 1 Hayku PecryOimku Kazaxcran « COIMOKyIbTYpHBIE PaKTOPBI KOP-
PYIIIMH W KOHIennus (OPMHUPOBAHUS AHTHKOPPYHIMOHHOW KYJIBTYpPHl B Ka3axcTaHckoMm obmectsey» (MIPH
AP08856570, HayuHblit pykoBoauTesb — [TanzabekoBa A.XK.)

Abstract

This article examines the impact of the moral and psychological climate in society on the perception of cor-
ruption and corrupt behavior. Based on the study of successful practices of foreign countries, as well as taking into
account the peculiarities of the development of Kazakhstani society, factors and methods of combating corruption
of a psychological nature were formed. The article was prepared within the framework of the project of grant
financing of the Ministry of Education and Science of the Republic of Kazakhstan "Socio-cultural factors of cor-
ruption and the concept of the formation of anti-corruption culture in Kazakhstan society” (IRN AP08856570,

scientific supervisor - Panzabekova A.Zh.)

KiaroueBble ciioBa: KOppynuusi, MCUXOJOrus KOPPYyHUrUHU, MCUXOJOTMYCCKHUE MCTOAbI HpOTHBOHeﬁCTBHH

KOPPYIIINH, TPaKIAHCKOE OOIIECTBO.

Keywords: corruption, psychology of corruption, psychological methods of combating corruption, civil so-

ciety.

OmnbIT pa3BUTHIX CTPaH JOKazal paboTocrnocoo-
HOCTh (pOPMANTbHBIX HHCTPYMEHTOB OOPBOBI C KOPPYII-
mueit. OpHako HauOONMbIIKMH IPQPEKT HAOIIOTAIICS
UMEHHO B T€X CTpaHax, IJi¢ MEpbl MPOTUBOACHCTBHS
KOPPYMIUK BKIIOYATH TaKxKe He(hOPMAaTbHbIE METO/IBI,
KOTOpble OB OOYCIIOBJIECHBI COLMOKYJIBTYPHBIMU
(bakTOpaMu KOPPYIIMH, B TOM YHCIIE H ICUXOJIOTHYe-
ckuMH. Bmecrte ¢ TeM, MCCIEeOBAHHIO MPUPOJIBI CTa-
HOBJICHUSI KOPPYIIIMU C TMO3UIUI SKOHOMHKH, MOJIH-
TUKH WM TpaBa MOCBAIICHO JOCTATOYHOE KOJIHYECTBO
padoT, B TO BpeMsI KaK IICUXOJIOTHUYSCKHE 0COOCHHOCTH
(hopMHpOBaHUS KOPPYMIIMPOBAHHOTO TOBEJCHUS Y
TOCCITYXaIllnuX He u3y4eHsl [1].

OCHOBHBIMH COCTABJISIFOIIIMMU TICUXOJIOTHH KOP-
PYIIHK KaK caMOCTOSTENbHOM M MEepCIeKTUBHOH 006-
JACTH TICUXOJOTHYECKOTO HCCIICMOBAHUS SIBISIFOTCS:
TICUXOJIOTHUsI KOPPYILHUOHEPOB; IICUXOJIOTHS B3STKOIa-
TeJNel; MCCICeOBaHUE BOCIIPHUATHS KOPPYILHU 0OOIIe-
CTBOM; H3y4YCHHE COLMAJIBbHO-KYJIBTYPHBIX W COLH-
AIbHO-TICUXOJIOTMYECKUX MPOLECCOB, BIMSIONINX HA
KOPPYIIHIO.

OmnpeeieHHbI HHTEPEC B IUIAHE U3YUYCHUS TICH-
XOJIOTUH KOPPYMIIMPOBAHHBIX YHHOBHHUKOB MPEICTAB-
JSIET MCCIIEIOBaHNE POCCUIMCKUX YYEHBIX, IMPOBEICH-
HOE CpEIM 3aKIIOYEHHBIX 0 KOPPYIMUUOHHBIM IIpe-
crymieHusM. COrfacHO pe3ynbTaTaM HCCICI0BaHUS,

KOPPYMIIMDOBAaHHOMY CBOWCTBEHHBI TakKu€ IICHXOJIO-
THYCCKUE YePTHI KaK: Y3KHI KPYT OOIIEHUS;, TTOBBIIICH-
Hasi OCTOPOXKHOCTbH MPH YCTAHOBJICHUH OJIM3KUX OTHO-
IICHUMN; OTCYTCTBUEC JKAJOCTH 110 OTHOIICHHUIO K KEPT-
BaM KOPPYIIIHA H JIp.

BaxHBIM BBIBOJIOM HCCIICIIOBABHUS SIBIUIOCH TO,
9TO TICHXOJIOTHYCCKHH TPOQIIHF KOPPYNIIHOHEPOB
OJIM30K K MPOQIITIO OBIBITUX COTPYAHHKOB IIPABOOXpa-
HUTEIBHBIX CTPYKTYP, OCYXKICHHBIX 33 OOIIEyTOJIOB-
HbIe ipecTyruieHus[2]. [Ipu 3ToM y KOpPYIIIHOHEPOB B
MPOLIECCE COBEPILECHUSI KOPPYHIMOHHOTO MpEeCTyIie-
HUA OTCYTBYCT UYBCTBO BHHBI, 4 TAKXKEC OHH HE OIIYy-
IIAFOT JKAJIOCTh MO OTHOIICHHIO K JKEPTBE KOPPYIIIIH-
OHHOTO JiestHusl. Bo MHOTroMm 3TO cBsi3aHO ¢ yOexze-
HHEM  TOTO, 4YTO  JKEPTBBI  KOPPYIIIMOHHBIX
MPECTYIJICHUH CaMM 4YacTO COBEPIIAIOT TaKHE Ipe-
cTyruieHus. VIMeHHO moo0HbIe YOSKICHUS BOCIIPH-
HUMAIOTCS KOPPYMIIMOHEPAMH KaK CIIOCOOBI IICUXOIIO-
THYECKOW CaMO3aIUTHI, T.€. OTPUIAHHUA KOPPYIIIHOH-
HOW JeATEeNbHOCTH Kak TmpecTymuieHus. He wmenee
Ba)KHBIM BBIBOJIOM POCCHHCKHX MCCIIEIOBATEIICH SBIISI-
€TCs TIPEATONIOKEHHE O TOM, YTO OJHUM H3 TIABHBIX
(haKTOpOB CKIIOHHOCTH K KOPPYILIMOHHOMY IOBEe-
HUIO SIBIIIETCS CKpBITas arpeccus. IIpm 3ToMm, arpec-
CHBHOCTbB, SBJISISACH O)lHOfl 13 TJIaBHBIX Y€PT COLU-
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AJILHO-TICUXOJIOTYeCKOl aTtMocdepsbl 00IecTBa BHO-
CHUT OOJIBLION BKIIAJl B BBICOKHH YPOBEHb €0 KOPPYM-
nupoBaHHoCTH [3].

OTYETIINBO MPOCTYIAIOT BaXKHBIC CBOWCTBA, MIPO-
SIBIIICMbIC HAIIIM MAaCCOBBIM CO3HAHHUEM B CBSI3U C
KOPPYIIIUEH, KOTOPBIE NMEIOT HETTOCPEIACTBEHHOE OT-
HOILIEHUE K MaccoBOil ncuxonoruu. Ipexae Bcero, oT-
HOCHTEIIFHO TOJICPAHTHOE OTHOIICHHE K KOPPYHIIHU
KaK K ITOBCEMECTHOMY («BOPYIOT BCE», «BCE OEpyT» H
T. 11.), HEUCKOPEHUMOMY M HEN30€KHOMY «MHHUMAJIh-
HOMY YPOBHIO 371a», HE 3aCIIy>KHBAIOIIEMy CEPhE3HOTO

B) ner; 57,2

OCyXKAeHHS. B TOATBEpkKIEHWH JAHHBIX BBIBOJOB
MOXHO IIPEACTaBUTh JaHHBIE COLMOJIOTUYECKOTO
orpoca, MPOBEJICHHOTO B PaAMKaX HCCIIEI0BATEILCKON
paboTsl «MUpPOBOIi OIIBIT OOPHOBI C KOPPYTIIIHEH U BO3-
MOYKHOCTH €ro npuMeHenust B Kazaxcrane (HenauHein-
Hble CIIOCOOBI MPOTUBOACHCTBHS KOPPYIIHHU, NPOodhH-
JAKTHKA, TIOOIPEHHE YHCTOTHI T'OCYIApPCTBEHHOM
ciryk0bD». OTBETHI MIKOJIFHIUKOB HA BOMPOC O CIIOCO0-
HOCTH Ja4d B3STKH, CBHAETEIBCTBYIOT O BBICOKOM
YPOBHE JIOSUIBHOCTH K KOPPYILHOHHOMY HOBEIECHHUIO
(pucyHoxk 1).

A) na; 9,4

b) aTo 3aBucHuT
OT KOHKPETHBIX

00CTOSTEIIbCTB;
33,4

Puc. 1. Pezynemamut onpoca cpedu wikonvruxoe Kapazanounckoil obaacmu
Ha memy «Iomos au mul 0ams 63AMKY? »
Ipumeyanue: Cocmaeneno asmopamu Ha OCHO8e OAHHBIX AHKETNUPOBAHUSL

Hcemounux: [4]

Tak, u3 972 onpouieHHbIX pecrioHAeHTOB 42,8% B
TOW WM MHOHM CTENCHH BBIPA3WIM T'OTOBHOCTH JaTh
B3SITKY. VI3 HUX: CUHTAIOT, YTO MX JICHCTBUSA OYIyT CBSI-
3aHBI C KOHKpPETHbIMH oOcTositenbcTBaMu (33,4%), a
a0COJFOTHO YBEPEHBI B CBOCH TOTOBHOCTH K TIOO0OHBIM
MPOTHBONPABHBIM AcUCTBHAM (9,4%). [lonydeHHBIC B
paMKax [aHHOTO BOMpPOCAa pPE3YNbTaThl CBHICTEIH-
CTBYIOT O TOM, 9YTO OOJbBIIas YacTh ONPOIICHHBIX
MIKOJBPHUKOB B JIyYIIEM ciydae CKJIOHHA 3aHMMAaTh
HEWTpaNbHO HAOJIONATENbHYIO MO3HMIHUI0 B OTHOIIE-
HUM KOPPYIIIMOHHOTO TOBEACHUS, M NaKe Ta YacTh
yUaIuXxcs, KOTopasi BbIOpajia BApHaHT «HET», Ha BPsI
71 OYJIeT CKJIIOHHA K aKTHBHBIM IIPABOBBIM JCHCTBHSIM,
JlaKe B Cllydae, eclid KOppYyNUUOHHOE NoBeneHne Oy-
JIeT HaIlPaBJIEHHO HEMOCPEICTBEHHO HA HUX.

C y4eToM I0CTaTOYHO JIOSUTEHOTO OTHOIICHHS He-
KOTOPOH 9acTH ONMPOIICHHBIX MIKOJFHUKOB O0JIACTH K
MIPOSIBJIICHUSM KOPPYIIIINH, a TAKKE MX TIECCUMICTHYC-
CKHX HACTPOCHHWH B OTHOMICHHWH 3()(HEKTUBHOCTH pa-
OOTHI TPAaBOOXPAHUTEIHHBIX U TOCYJAPCTBEHHBIX Opra-
HOB 110 00pBOE ¢ HEW, JOCTATOYHO JIOTUYHO, 9To 27,1%
OIPOILIEHHBIX CYMTAIOT, YTO KOPPYIILIHIO B HAILIEM 00-
IIECTBE HCKOPEHUTH HENb3s.

MopanbsHo-TIcuXooruueckas arMocgepa B oorie-
CTBE CEPbE3HO BIIMSIET Ha YPOBEHb KOPPYMNUUH. boib-
IIMHCTBO YAHOBHUKOB PaHO WJIM MO3{HO CTATKHBACTCS
C 00CTOSITEeIhCTBAMHU, B KOTOPBIX OHHU BIIEPBBIC
JIOJDKHBI JIeNIaTh BBIOOP: NMPUHUMATHh WM HE TPUHU-

MaTh KOppYMHIMOHHOE pelieHue. [losiBnenne aTux 00-
CTOSATENBCTB 3aBUCUT TaKXKe U OT COLIUATBHO-TICUXO0JIO-
ru4eckux (akTopoB, HOPOXKAAIOIINX Koppymniuio. Mc-
CJIEZIOBAaHUE WX IPUPOJBI MPECTABISET OCOOCHHYIO
Ba)XKHOCTH B KOHTEKCTE BHIPAO0TKN HepOpMaTIbHBIX Me-
TOJI0B OOPBHOBI C KOPPYIIINEH.

ConmanbHO-TICHXOJIOTHYECKAN KIIMMAaT B Kazax-
CTaHCKOM OOIIEeCTBE XapaKTepPH3yeTCs HAIMIHEM
JIBOMHOrO0 MOpasIbHOTO cTaHaapra. Eciu Ha rocynap-
CTBEHHOM YPOBHE KOPPYMIHUS, OCOOCHHO BEpXyIlIed-
HYI0, CAUTAIOT HEIPUEMIIEMOH, U 3Ta HICOJIOTHSI OCBE-
acTCcd B NO3UOHUAX TOCYAAapCTBCHHBIX OpPraHoB, B
CMU, t0 c Apyroii CTOpOHBI, KOPPYIILHs, OCOOEHHO
HU30Basl, SIBJISETCS MPUHUMAEMOU «IO yMOITYaAHHUIO»
4acThi0 ObITa. B GONBIIMHCTBE CllyyaeB HU30Bast KOP-
PYIIHUS, HE CONMpPsDKEHHAsl ¢ MPUYMHECHUEM Bpeaa 00-
mecTBy, (haKTHUECKH He ocyxkmaercs. [IpaBoHapymm-
TeNb BOCIPUHHMMAETCS HE KaK KOPPYMLHOHEp, a Kak
JIOOPOCOBECTHBIM KOPMUJICT] CBOCH CEMbH W WHIHBU-
IIyyM, CIIOCOOHBIN K HEOPMHAPHBIM JEHCTBUSIM.

Ha cerogssiuHuii neHb, npeasiaraéMble MeEphI
MPECEYEHNs] KOPPYIILHH B COBPEMEHHOM MHPE HE
UMEIOT HEeOCTaTKOB, OJHAKO, OCHOBHBIE MpEIJIarao-
Mecs Mepbl UMEIOT IOpUAMYECKUd Xapakrtep. B mo-
clegHee BpeMsi Cpeid HayyHOH OOIIEeCTBEHHOCTH aKTy-
aJbHBIM CTAaHOBUTCS BOIPOC O HEOOXOANMOCTH JJOTOJ-
HEHUS 3aKOHOJATENIbHbIX MEp HWHBIMH MepaMu
IcuxoJioruueckoro xapakrepa. B crpanax CHI', B Tom
yucne u B Kazaxcrane 1o cux mop He copMHpOBaHO
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rpaxxJaaHCKo€ 06LlIeCTBO, BBIHYKJaromiee YnHOBHUKOB
BBITIOJIHATHE HC MOTUBUPYIOIUEC UX ﬂeﬁCTBHﬂ, 4qTo O6y-
CJIOBJICHO HaJICJICHHNEM YWHOBHHKOB M3JIHIIHAMH Pa3-
peIUTENbHBIMA QYHKIMAME. JIaHHBIN NCHXOJIOTHYe-
CKHii (pakTop MMeeT BayKHOE 3HAUEHHE, TAK KaK OH IPH-
JIaeT MOJUTHYECKUH XapakTep MpoodiaeMe KOpPyIIuH.

MOXHO TakXe OTMETHTh APYTHe IICHXOJIOTHYe-
ckre (aKTopbl, KOTOPEIE MPSMBIM 00pa3oM He Kaca-
FOTCSl YMHOBHHUKOB ¥ BIIACTHBIX CTPYKTYp. DddekTns-
Has 6opn0a ¢ Koppymnuueil JomKHa HOCUTh MacCOBBIN
XapakTtep, Al 9ero TpedyeTcss BOBICUEHUE HMIMPOKON
Macchl HaCeleHusI.

Ha nam B3, oTpuLaTenbHOE BIUSHUE KOPPYII-
I[UM Ha BCE CTOPOHBI OOIIECTBEHHOW YKU3HH HEOOXO-
VMO BHEJPEHHUTh B 00pa3oBaTeNIbHBIE MPOrPaMMBI
BBICIINX Y4eOHBIX 3aBefeHuil. K coxkanenuto, Ha cero-
JTHSIIHAN JeHb BCE MPOUCXOJUT HA000POT: CTYJCHTHI
C caMOoro0 ITePBOTO Kypca CTAIKUBAIOTCS C JIIEMEHTAMHU
KOPPYNIMH W HAYWHAIOT BOCIPHHUMATH KOPPYIIHIO
KaK eCTECTBEHHOE sIBJIeHHEe. Bce 3To mpuBOIUT K TOMY,
YTO OyAyIIHe TOTUTUKH, SKOHOMHCTBI, FOPUCTHI, BOCH-
HBIE U JIp. CIICIUAIUCTHI CTAHOBSITCS MYJIbTUIIIMKATO-
POM KOppyHIUY, YMHOXKasl U YCUIIUBAsI €€ HEraTUBHbBIC
MOCIIE/ICTBHSL.

MBI CKJIOHHBI CUUTaTh, YTO MPENOJAHECEHHUE MPO-
Os1eMbl KOPPYIIIUHY JIMIIb B HPABCTBEHHOH IIOCKOCTH
He ecTh KOHKpeTHas Mepa 0oprObl ¢ Hel. Hamboee
3¢ peKTUBHBIE MEpHI JOJDKHBI OBITH HalpaBieHbl Ha
pacrpocTpaHeHHe 3HaHWH Cpely HaceJeHUs O paspy-
[IMTENBHBIX [TOCIEACTBIH KOPPYIINH, €€ OTPHLATEIb-
HOM BJIMSTHMH Ha OOIIECTBO ¥ 9KOHOMHUKY, CMBICIIE TIpe-
CEUCHHMS U NpeAynpekaeHus Koppymuu. Llenecoob-
pa3sHO aKTHBHO BOBJEKAaTh CPEACTBA MAacCCOBOH
WHPOPMALIUH U MaCCOBOH MPOMAaraHANCTKON KamITa-
HUU TI0 60pBOE ¢ KOPPYTIHEH.

Tpa]lI/ILII/IOHHO BBIACTIAIOT MAaCCUBHYIO W AKTHUB-
HYI0 (DOpMBI y4acTHsl MPOCTHIX JIIOJCH B aHTUKOPPYII-
muoHHOW OopeOe. [laccuBHas (opma mpexamonaraet
MPOCTOM OTKa3 OT Jjauu B3ATOK. [IpakThka noka3siBaer,
4TO 3TO cede MOTyT MO3BOJHUTH TOJILKO W3BECTHBIE
KOMITAaHWW M BIIMSTENbHBIC JIIOAW. AKTHBHas Qopma
IpearoaraeT oOpalleHue HaceIeHHs ¢ JKalo0aMu Ha
BBIMOTATEJICH B YMOJTHOMOYEHHBIC OPTaHbl, a TaKKe
OCBEIlIEHKE B colManbHbIX ceTsaXx. B Kazaxcrane B cuiy
MEHTAJINTETa, akTUBHAS (POpMa aHTHKOPPYMIMOHHOMN
0oprOBI HEe pa3BuTa. Bo-TIepBBIX, OCHOBHOW Maccou
HaceJeHHs KaJoObl BOCHPUHUMAIOTCS KaK «JOHOCH.
Bo-BTOophIX, B 00IIecTBE JOMHHUPYET HEIOBEpHE K
MPaBOOXPAHHUTEIILHBIM OpPraHaMm, JIIOJU CKJIOHHBI CUH-
TaTh, 4YTO JOOWUTHCS CHPABEVIMBOCTH HEBO3MOXKHO. B-
TPeThHX, cllabasi rpakJaHCKas IMO3MLUsS HaceIeHHs,
KOTOpast BIMSET HEXXEJIaHWE MPOCTHIX IpaxkaaH Oparh
Ha ce0s OTBETCTBEHHOCTh. B 3amamHbIX ke cTpaHax
BOCIIPUHMMAETCSI KaK HCIIOJIHEHWE T'PaKIAHCKOTO
JIoNTa TO, 9TO y HAc MPHHSTO Ha3bIBATh «JIOHOCOM).
T.e. cama mpobiemMa KpoeTcsi B TOJCO3HAHNH JIFOJICH,
ux MupoBo3peHus. C TOYKHM 3pEeHUs] ICHXOJIOTHH, MO-
paJybHbIE IPUHIMIIBL, YCTOH COPMUPOBAHHBIX JINYHO-
CTeH y)ke HeNb3s KOPEHHBIM 00pa3oM MOMEHSTh, HOO
JUIsl OZIOOHBIX pedopM OHU yXKe He SIBISIOTCS 00beK-
TamMH. B 3TOM IU1aHe aKkIeHT J0JDKeH OBITh cliellaH Ha
nojpacratoniee rnokosneHue. HeoOxoaumo yxke co

UIKOJIBHBIX JIET NPHUBHUBATH JETSIM aHTHKOPPYMLIHOH-
HOE TIOBEJICHHE, OTPAa3UB COOTBETCTBYIOIINE 00yYaro-
ye MaTepHrajbl B 00pa3oBaTeNbHBIX IporpaMMax. He
CITy4aiHO B MCCIIEOBAHUSIX COBPEMEHHBIX YUEHBIX 00-
pa3oBaHUE ¥ BOCIIUTAHHE BOCIIPUHUMAETCS B KAUECTBE
OCHOBHOTO (haKTOpa, HEOCPEICTBEHHO BIMSIONIETO HA
(opMupoBaHNE AHTHKOPPYNIMOHHOTO MHPOBO33pe-
HUS ¥ CO3HaHMSA [5].

BosBpamasice kK TeMe «IOHOCA», XOTEIOCh OBl
OCTaHOBHUTBHCSI Ha MAaTepUalbHOM CTHMYJIMPOBAHHUU
MIPeAOCTaBICHNUsI HHPOPMAIMK O KOPPYNIIMOHHBIX SB-
nenusix B CIIIA. Cxema moomipeHus! BBITJSIAUT Ceny-
FOLIMM 00pa3oM:

e JIOHOCHUTEJIO IOJIaraeTcsl BO3HarpaxkJeHHe B
pasmepe 15-20% oT cyMMBI B3ITKH HJIM CTOUMOCTH (he-
JIepaJIbHOM COOCTBEHHOCTH, NEPEJaHHOTO HE3aKOH-
HBIM IIyTeM;

e JIOHOCHTENIO TOJaraeTcs BO3HArpakIeHHE B
pasmepe 25-30% oT CyMMBI B3ITKH HIIH CTOUMOCTH (he-
JIepaibHOM COOCTBEHHOCTH, IEPEJAaHHOTO HE3aKOH-
HBIM IIyTEM €CJIU TOHOCUTENb MPETOCTaBHUT BCIO HEOO-
XOIMMYIO JeTalbHYI0 HH(pOpPMANHIo O (paKTe KOppyT-
LIMOHHOTO MpecTyIUIeHus [6].

OpHako MpUMEHEHHe TaKoTro MeXaHu3Ma B Ka3ax-
CTAHCKOHM IIpaKTUKE SBISETCS BeCbMa CIOpPHBIM. B
HacTofIIee BpeMsl YK€ CYIECTBYET IMOJO0Has Mpak-
THKA, OJTHAKO JIOHOCUTEJIEM OOBIYHO SIBJISIOTCS Tpe-
MIPUHUMATEIN U NMPOCThIE IPakJaHe, HO He TOCCIyXa-
mye. Cnennguka mpaBoBOTO CTaTyca TOCCIY’KaIlero B
Kazaxcrane kak myOIMIHOTO JIUIIA HE JIOITYCKAeT TOTO,
YTOOBI TOCCIY AN 32 JOHECEHHe HH(POPMAINHN I10-
JTy4u1 Bo3HarpaxjaeHue. Takum oOpas3om, rocciryska-
mye HE UMEIOT CHIBHOW MOTHBALUMM UIST M3BEIICHUS
YIOJIHOMOYEHHBIX OPraHOB O KOPPYHIIMOHHBIX IIpe-
crymienusix. Ha 3akoHomatensHOM ypoBHe B Kazax-
CTaHe TOCCIy’Kalllue Ha paBHE C IPaKAaHAMH MMEIOT
NpaBo coo0IIaTh 0 KOPPYNIMOHHBIX JESHHUSX, HO 005-
3aTeNbHOCTh MOAOOHBIX JEHCTBUH MPUBOIHUT K TOMY,
YTO MHOTHE FOCCITy’Kalllie 3aKpBIBAIOT Ijla3a Ha Ode-
BUAHBIE (DaKTHI KOPPYLIUH. 31€Ch 1IeTeco00pa3eH OIbIT
I'epmanun, Te co00IaTh 0 KOPPYIIMOHHBIX MPECTYII-
JICHUSIX BXOAUT B 00513aTEIBCTBA FOCCITYXKAIIEro U CUH-
TaeTcsl MCHONHEHHWeM faonra. lloatomy HeoOxoanmo
paccMOTPETh 3TOT ACTEKT Ha MPEAMET €ro 3aKperie-
HUs B 3aKoH «O TOCYIapCTBEHHOU CITyKOe».

Eme oqHUM BaXKHBIM TNCHXOJIOTHYECKHM (hakTo-
poM OOpbOBI € KOPPYIILHUEH SIBISETCS MCHXOJIOTHYE-
CKUH MOHUTOPHUHI 3aKOHOB aHTUKOPPYMLHUOHHOMN
HarnpapJeHHOCTH. JlaHHas mpoOyieMaTHKa O4eHb aKTy-
anbHa g KasaxcraHa, Tak Kak B CTpaHE UMEIOTCS HE
«paboraronye» 3aKOHbI, KOTOpble (POPMUPYIOT HENO-
BEpHE HACEJIECHUS K 3aKOHOJAATENbCTBY B menoM. Ilo-
3TOMY HEOOXOIMM MPEBOPUTEIBHBI MOHUTOPHHT 3a-
KOHOB U JAPYTUX 3aKOHOAATENBHBIX aKTOB IO Ipecede-
HUIO Koppymiun. be3ycinoBHO TaHHEIH Bompoc TpedyeT
TIIATENHHOM MPOPaOOTKH.

Becema ycmemen u ombitr FOxkuO# Kopen, rae
¢yukuuonupyer cepsuc «OPEN» - cucrema oHiaiiH-
paccCMOTpPEHHs 3asBICHUHM TpaXaH YNHOBHHKAMH B
paMKax HalUMOHAJIbHOM aHTUKOPPYNLHUOHHON Mpo-
rpammbl. B Kazaxcrane HecMOTps Ha Hajqm4due 1mMOg00-
HBIX IJIaT(QOPM, UX BO3MOXHOCTH HEJOCTATOYHO HC-
MOJB3YIOTCA M3-3a CIIOKHOTO MEXaHW3Ma B3aHMMOJICH-
CTBUs 3asBUTEJIE C YHUOBHMKamMu. B 3Toil cBs3u
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CYIIECTBEHHBIM IICUXOJOTHYCCKUM (baKTOpOM B aHTHU-
KOpPYNUHOHHOK OOph0e SBISIETCSl YHpOLIEHHE pe-
KHMMa COOOIIEHHI 0 HapyLIeHHUAX 3aKOHA. 31ech I0Ka-
3aresieH onbIT PUHISHINHN, T1e B JII000M O0IIEeCTBeH-
HOM MeCTe Ha BHIHBIX MECTaX BBIBEIICHBI ajgpeca U
TenedoHBI CIyX)0, KyAa clielyeT HEMEIUIEHHO c000-
IIATh B CIIy4ae NOABEP)KEHUS BBIMOTATENbCTBY CO CTO-
poHbl unHOBHHMKA. COOOILIEHMS M 3BOHKH COBEpILa-

FOTCSl aHOHMMHO, PACCIICOBaHUSI [T0 OTHOIIICHHIO K 3a-
siBUTENIO He BeayTcs. K coxxanenuto, B Kazaxcrane 6e3
PACKPBITHS JINYHOCTH 3asIBUTEIS U IHCEMEHHOTO 3asIB-
JICHHS, COOOIICHUS HE TIOJICKAT K PACCMOTPEHHIO.

Taxum 06pazom, HaMH ObLUTA PACCMOTPEHBI HEKO-
TOpBIC TICUXOJIOTUYECKHE METOJBI OOPHOBI C KOPPYI-
1yei B pasHbIX crpaHax. HambOosee mpuMeHHMBIC U3
HUX B ycrmoBusix KasaxcTaHa mpoJeMOHCTPHPOBAHEI B
pucvHke 1.

IMcuxomornueckue haxTtopsl OOPLOBI ¢ KOPPYIILMEH

v

IponaraHAuCTKUX KaMIIaHUU 110

00pb0E ¢ KOPPYIIIUECH C BOBJICUCHUEM
nagHou Espormel, CIIIA)

dopMUpOBaHUE U AKTHUBU3ALIMS

[TpoBeneHNe YaCThIX MAaCCOBBIX
rpaxaanckoro oodmecta (Ctpansl 3a-

CMU (Benukobpuranus, CIIIA)
[Ipuaanre MacCUBHOTO XapakTepa
6opbo6e ¢ koppymimeit (CHIA, I'epma-
HUSA)

Yuporenue pexuMa cooOIeHu i
0 HapyIICHUSIX 3aKOHA, 00ecreueHne

BaTeIbHON IPOrPaMMBI O pa3pyIin-

TEJIBHBIX ITOCIICICTBUX KOPPYIIIIUH,

€ro OTPHUIATELHOM BIUSHUU Ha 00-
3us1, CuHranyp)

Hopgerus, HOxnas Kopes)
BHenpeHne KOMIIOHEHTOB 00pa30-

AHOHUMHOCTH kast00 (PUHIAHIUA,
IIECTBO U 9KOHOMHUKY M CMBICJIE TIpe-
CCUCHUS U NIPEIYIIPEIKACHUS KOPPYTI-
1IMU B cucteMy obpaszoBanus (Manaii-

Puc. 2. Ilcuxonoeuueckue uncmpymenmst 60pbbbl ¢ KOppynyuei

HpuM@waHue — cocmaeneno asmopamu

Kak u3BecTHO, B Ka3aXCTaHCKON MPAKTUKE MOYTH
OTCYTCTBYIOT PAacClieIOBaHUsI KOPPYIIHMU >KypHaH-
CTaMH, YTO SIBUWIOCH PE3YJIbTATOM CIIEAYIOUIUX TPH-
YHMH: HE JOCTAaTOYHAs 3alUIICHHOCTh XXYPHAJIHCTOB,
pacKphIBIINX (aKThl KOPPYIIMH; HE AOMYIICHHE K
MyOJMKaLMK TaKOro KOMIIpaMaTa B Ie4aTh U T.1.

IlepBbIii MyHKT KacaeTcsi HE TOJNBKO >KypHaJH-
CTOB, HO W JIPYTUX JIMI, COOOIIAOMUX O (akTax Kop-
pynuuu. sl MOBBIMICHUS 3alIUIIEHHOCTH CBUAETEH
KOpPYIILHUH, Ha Hall B3IJIs, HEOOXOAMMO CO3/IaTh CO-
oTBeTCTBYIOLLYIO [Iporpammy.

Bropo#i myHKT cBsi3aH C HENPUKOCHOBEHHOCTBIO
BBICOKOIIOCTABJICHHBIX ~ YMHOBHHKOB-KOPPYIIMOHE-
pOB. BeIpaxkasich IpyruMu CIIOBaMH, 3TO Ta e KOppyII-
s B Bepxax CMMU wim ke O0sI3Hb YIPaBISIONINX U
cobcrBeHHNKOB cyObekTa CMU 3a ux panbHeiyto
JesITeNIbHOCTh. HacTynniio Bpemst Bce 3TO HCKOPEHHUTh
n u3menntb. CMUM B Kazaxctane mno-HacToOALIIEMY
JIOJDKHBI 00J1aiaTh «CBOOOMOW cJIOBa», a 3allUILICH-
HOCTb JKYPHAJIMCTOB IOJDKHO FAPaHTHPOBATh CaMO T'OC-
yZIapcTBO.

PesroMupys BBILIEU3I0KEHHOE MOXHO YTBEp-
JKJ1aTh, YTO 0€3 MACCOBOT'O M aKTHBHOTO yUacTHs IPaxk-
JIaH ¥ CTPYKTYp IPakAaHCKOro o0IiecTBa B 60pbOe ¢
KOppyNuueH HEBO3MOXHO NOOMTHCS JKEJaeMBIX pe-
3ynbTaToB. Peanu3anust ke npeiaracMbpIx ICUXOJIOTH-
YEeCKUX MHCTPYMEHTOB IPOTHBOAEHCTBUS KOPPYILIMU
Oyzer cmocoOCTBOBaTh CHIDKCHHIO YPOBHS KOPPYII-
U, NOBBIMICHUIO JOBEPHA K roCyJapCTBEHHBIM Opra-
HaM BJIACTH, IOBBIMICHUIO KOHKYPEHTOCHOCOOHOCTH
okoHOMUKM KazaxcraHa, TIOBBIIIEHUIO KadecTBa

KHU3HU HacelleHus, (OPMHUPOBAHHIO CHUIIBHOTO TPaXk-
JTAHCKOTO OOIIECTBa M YKPCIUICHUIO HAIMOHATBHOM
0€30I1aCHOCTH.

CnucoK 1uTepaTypsl

1. ConmanbHO-TICUXOJIOTHYECKUE HCCIIETOBAHUS
KPUMHUHAJIBHOU JECTPYKTHB-HOCTH JUYHOCTH
COTPYTHHKOBIIPABOOXPAaHUTEIbHBIX opraHoB / Ilox
pen. [. B. Counsko u E. E. I'aBpunoii. Psa3ans, 2010.
C.188

2. XKypasnes AJL, IOpeBuu A.B.
[Tcuxonoruueckue (daxTopsl KOppYyHIHH /!
[Mcuxomoruueckas razera: Msl 1 Mup. — 2013, - Ne 2
(197)

3. HOpesuu A.B., Ymakos JI.B., [amenxo W.I1.
KonmuuecTBeHHasi OleHKa MAaKpOIICHXOJIOTHYECKOT0
COCTOSIHHSI COBPEMEHHOTO pOCCHICKOro odmiectsa //
INcuxomoruueckuii xypuain. — 2007. - Ne 4, — C. 23-34.

4. MupoBoii onbIT O6OpHOBI ¢ KOppymnumed u
BO3MOXKHOCTH ero npumeHeHuss B Kazaxcrane
(HenuHEeHHBIE CTIIOCOOBI IIPOTHBOACHCTBYS KOPPYIILHH,
npoduIaKkTUKa, MOOIIPEHHE YHUCTOTHI
rocymapctBeHHOM cmyxOb1) / Otuer mo HUP.
HNucrutyr sxonomukn KH MOH PK, pyk. A.K.
ITan3abekoBa. — Anmater, 2014,

5. Tlam3abekoBa A. XK.. "3apyOexHblii OmBIT
MIPOTUBOJCUCTBHSL KOPPYIIIMM U BO3MOXXHOCTH €ro
npuMeHeHns B ctpanax EADC" Poccust: TeHmeHInu u
NepCIeKTUBBI pa3ButTus, no. 10-3, 2015, pp. 73-78.

6. Mupommanyenko [I.B. VYronoBHo-TipaBoBOE
Bo3zelicTBUE Ha Koppyniuio. M: 2010 C.164




Ne46, 2020
Slovak international scientific journal

VOL.1

The journal has a certificate of registration at the International Centre in Paris — ISSN 5782-5319.
The frequency of publication — 12 times per year.

Reception of articles in the journal — on the daily basis.

The output of journal is monthly scheduled.

Languages: all articles are published in the language of writing by the author.

The format of the journal is A4, coated paper, matte laminated cover.

Articles published in the journal have the status of international publication.

The Editorial Board of the journal:
Editor in chief — Boleslav Motko, Comenius University in Bratislava, Faculty of Management
The secretary of the journal — Milica Kovacova, The Pan-European University, Faculty of Informatics

e Lucia Janicka — Slovak University of Technology in Bratislava

e Stanislav Cerfidk — The Plant Production Research Center Piestany
e Miroslav Vytisk — Slovak University of Agriculture Nitra

e Dusan Igaz — Slovak University of Agriculture

o Terézia Mészarosova — Matej Bel University

e Peter Masaryk — University of Rzeszéw

e Filip Kocisov — Institute of Political Science

e Andrej Bujalski — Technical University of KoSice

e Jaroslav Kovac — University of SS. Cyril and Methodius in Trnava
e Pawet Miklo — Technical University Bratislava

e Jozef Molnar — The Slovak University of Technology in Bratislava
e Tomajko Milaslavski — Slovak University of Agriculture

e Natalia Jurkova — Univerzita Komenského v Bratislave

e Jan Adamczyk — Institute of state and law AS CR

e Boris Belier — Univerzita Komenského v Bratislave

e Stefan FiSan — Comenius University

e Terézia Majercakova — Central European University

1000 copies
Slovak international scientific journal
Partizanska, 1248/2
Bratislava, Slovakia 811 03
email: info@sis-journal.com
site: http://sis-journal.com


mailto:info@sis-journal.com
http://sis-journal.com/

