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CHEMICAL SCIENCES

THE EFFECT OF ADDITIVES ON THE PHYSICOCHEMICAL PROPERTIES OF OILS FOR GAS
TURBINE ENGINES

Popova K.

Ph.D., Senior lecturer

Gubkin Russian State University of Oil and Gas (NIU)
65 Leninsky Prospekt, building 1, Moscow, 119991

BJIMSAHUE MPUCAJJOK HA ®U3NKO-XUMHUNYECKHE uCBOfICTBA MACEJ U1
I'A3OTYPBHUHHBIX /IBUT'ATEJIEH

ITomoBa K.A.

K.M.H., CMapuuii npenooasames

PI'Y nepmu u eaza (HUY) umenu U.M. I'yoxuna

19991, 2. Mocksa, npocnexm Jlenunckuii, dom 65, kopnyc 1
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Abstract

Petroleum oils do not fully meet all the requirements of modern heat-stressed gas turbine engines in terms of
thermal-oxidative stability, evaporation, operability at low temperatures and other operational and physico-chem-
ical properties. Therefore, recently more and more attention has been paid to lubricants produced by synthetic
methods. This topic is very relevant due to the fact that synthetic oils have a number of advantages over petroleum
oils. In this regard, an urgent task is to improve the operational properties of ester oil compositions through the
use of additives of national production. In total, 15 mixtures of esters national and foreign production were pre-
pared, mixtures with the most acceptable properties were selected from them. To study the effect of additives on
anti-wear properties, a compound ester mixture of DOS-T (dioctyl sebacinate thermostable) and DBS (dibutyl
sebacinate) was selected in a ratio of 1:1. Additives of national production (ADTF, K-45, TEF-3) were added to
it.

Comparing the data obtained, it can be concluded that the most acceptable for the selected mixture is an
additive of national production of ADTP at a concentration 0.6% by weight.

AHHOTALUA

3aqaCTyI0 HC(I)T?[HBI@ Macjia HC MMOJHOCTBIO YIOBJICTBOPSIOT BCEM Tpe6OBaHI/I$IM COBPEMCHHBIX TCIIOHAPSI-
JKCHHBIX FaBOTyp6I/IHHLIX Z[BPIFaTeJ'IefI 10 TGpMOOKI/ICJIPITGJ'IBHOﬁ CTa6I/IJ'ILHOCTI/I, HCIIapsAEMOCTHU, pa6OTOCHOCO6HO—
CTH P HU3KUX TEMIICpATypax U MO APYTUM 3KCIUTYaTalMOHHBIM U (I)I/IBI/IKO -XHUMHYECKHM CBOMCTBaAM. HOI—)TOMy
B IIOCJIEAHEE BPEMA BCC 60J'IBH_IG BHUMAaHUA YACTIACTCA CMa304YHbIM MaT€puajaM, nNojryda€MbIM CUHTETUICCKUMU
METOAaMHU. IIaHHa}I TE€Ma OYCHb aKTyaJIbHa B CBA3U C TEM, YTO CUHTCTUYCCKHUE MacJia o6na)1a10T pAOOM IpEUMY-
IECTB IO CPABHCHUIO C HG(I)THHI)IMI/I macnamu. B ¢Bs3u ¢ oTUM aKTyaHLHOﬁ 33}13‘16171 ABJIACTCA YITYUIICHUE DKC-
I1yaTalMOHHBIX CBOICTB CJ'IO)KHO:)(I)I/IPHBIX KOMHO3HL[I/Iﬁ Macjia 3a CUCT MPUMEHCHUS TPUCAJOK OTECUYCCTBEHHOT'O
MPOM3BOJCTBA. Beero 0110 MpUroToBiIeHo 15 cMeceii CoXKHBIX 3DUPOB OTEUYECTBEHHOTO U 3apYOEKHOTO MPOU3-
BOJICTBA, U3 HUX BI)I6paHLI CMECHU C Ham6onee MIPUEMIIEMbIMU CBOMCTBaMH. I[J'DI N3Yy4YCHUA BIUAHUA MPUCATOK HA
MIPOTHBOM3HOCHBIE CBOICTBa ObLIa BEIOpana croxxHodpupHas cMech JJOC-T (quokTmiice6annHaT TepMOCTa0MITb-
ueIil) 1 JIBC (mubyTtuncedarunaar) B cootHomenn 1:1. K Helt Obun 100aBICHBI IPHUCAIKH OTEUYECTBEHHOTO TIPO-
u3BojactBa (AATD, K-45, TOD-3).

CoroctaBuB NOJYUYCHHBIC JAaHHBIC, MOXHO CJCJIaTh BbIBOJ, 4YTO HauboJiee HpHeMHeMOﬁ JUIA BLI6paHHOI71
CMecH sIBIIsIeTcs Mpucaika otedecTBeHHoro npousBoactsa AAT® B konuentpanuu 0,6 % macc.

Keywords: Ester, tribological properties, antiwear additive, dioctyl adipate, pentaerythritic alcohol, dioctyl
sebacate.

KiroueBbie ciioBa: CioxHBIHA 3¢up, TpUOOIOTHIeCKHe CBOWCTBA, TPOTHBON3HOCHAS IPUCAIKa, JHOKTHIIA-
JUIHWHAT, TEHTAPUTPUTOBBIA CIIUPT, JUOKTHICEOAIIHAT.

CnoxHble 3(UPHI SBIAIOTCS TEPCIEKTHBHON OC-
HOBOH Ul IPOM3BOJACTBA Macel, MPUMEHSIEMbIX I
ra3oTypOMHHBIX jBuratened. CHHTETHYECKHE Maciia
Ha OCHOBE CJIOXKHBIX 3(HMPOB 00JANAIOT PAIOM IIpe-
UMYIIECTB O CPABHEHUIO C HEPTSHBIMH MaclaMH,
HalpuMep, BBEICOKOTEMIIEpATypHblE M HU3KOTEMIIEpa-
TypHbIe CcBOiicTBa. TeM He MeHee, He BCE CIIOJKHBIE
a¢upsl 00eCTeUnBaAIOT TPEOYEMBI KOMITIIEKC (PHU3UKO-

XUMHYECKUX CBOMCTB. Mcxomas u3 3Toro, He0OX0uMO
HCCIICAOBATh CIIOKHBIE 3(UPHI Pa3IHIHBIX CTPYKTYP,
MIPOU3BOJIUMBIX U3 PA3HBIX TUIIOB CHIPHSI.

B xone 3kcriepuMeHTa HaMH OBLUTH UCCIICAOBAHBI
YeThlpe 00pasla CIOXKHBIX 3(PHPOB OTEUYCCTBEHHOTO
MIPOU3BOJICTBA U OJWH 00pasel] 3apy0eiHOro Mpou3-
BOJICTBA.
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IIpn aHann3e MONYYEHHBIX MAAHHBIX CIIOXHBIX
5(HpOB OUEBUIHO, UYTO HH OJWH U3 HUX HE YJOBJIETBO-
pSIET TOJHOCTBIO NPENBSBISIEMBIM TPEOOBAHUAM K
MacjaM JUisl Ta30TypOMHHBIX aBurareneil. Hekoropsie
MOKa3aTeJ M CYIIECTBEHHO OTJIMYAIOTCS, 3TO CBSA3aHO C
pa3nuyHOil CTpyKTYypoil adupoB. Takue 3¢upsl Kak
JOC-T (nuokTuicebanuHaT TepMocTadmibHbIi), JIBC
(muoyTtmncebanuuat) u  JJOA (AMOKTHIAIUIIMHAT)
HUMEIOT JIMHEHHYIO CTpYKTYpy. Y 3¢upos [13T-b (nen-
TadPUTPUTOBBIN 3hup — Gazossiii) u Nycobase 5950
Gosiee pa3BETBICHHAS CTPYKTypa, B COOTBETCTBHU C

9TUM Y TaHHBIX 3QHUPOB O0JIee BHICOKASI TEPMOOKHCITH-
TenbHas CTaOMIIBHOCTh, YCTOMYUBOCTD K M3HOCY [1,2].

Hcxozast n3 3Toro HeoOX0AMMO CMEIIaTh YHCTHIC
CJIOXKHBIE APUPBI MKy COOO0I ISl OTyYeHHsT CMECH
C TIOKa3aTeJsIMHU, KOTOpbIe OyayT yJOBIETBOPATH Tpe-
OOBaHUAM, HPENBSIBISIEMBIM K MaciaM Juis Ta3oTyp-
OuHHBIX aBUTaTenel. KoHneHTpauuu cmeceil BeIOnpa-
JIUCh UCXOAS U3 PAa3IMYHOTO CTPOCHUS IPEACTaBIICH-
HBIX CIOXHBIX J(QHUPOB, a TaKke II0 pPa3HHIE
MTOJTyYCHHBIX MOKa3zarenel. B tabmmmax 1 - 5 mpuse-
JICHBI TTOKa3aTeIH MOJTyYeHHBIX CMeCeH.

Tabmuma 1 — @u3uko-xumrdeckue cBorcTBa ciokHBIX 3gupoB JJOC-T u IBC u ux cMmeceil B pa3nuyHBIX KOH-

LECHTPAIUAX
CrosxHbIC 3UPHI U KX CMECH
0
25% 50 %
macc. Mace 75% macc. | Hopmupo-
CpoiicTBa JOC-T/ : JOC-T/ BaHHOC
JOCT ABC 5% ')lgoc ;/: / 25 % 3HaYCHHUE

Macc. wace, JIEC macc. JIbC

JIBC '
ITnotHocTs 1ipu 20 °C, kr/cm® 910 937 919 926 930 975-992
Temmneparypa 3acteiBanus, °C <-30 -12 <-30 <-30 <-30 Munyc 60
Temneparypa BCIBIIIKY, onge):(e— 220 295 224 293 291 He nmxe
nsieMas B OTKPBITOM THrIIE, °C 245
Kpurnueckas Harpyska, Pk, krc 475 50,0 50,0 50,0 475 He l\ggHee
Huametp nsaTHA m3HOCA, 4, MM 1,40 1,10 1,31 1,19 1,16 He (? %nee
IMoxa3zaTens npenoMuenus, Np?’ 1,4530 1,4409 1,4478 1,4451 1,4418 -
KunemaTudeckasi BS3KOCTh TIPH He 6oiee
40°C, mmlle 39,0 6,2 26,0 18,0 11,0 35
KunemaTudeckasi BS3KOCTh IpH He 6oiee
100°C, am?/e 8,0 2,0 6,4 5,6 4,3 6.0

Hamnyummmy nokaszartensiMu oOnagaer cMech ¢
coJiepykaHneM CI0XHBIX 3¢upoB 50 % macc. JOC/ 50
% macc. IBC. [InameTtp nsiTHa U3HOCa cocTaBisieT 1,19
MM, B TO BpeMs KaK CMECh C COAEPIKaHHEM CIIOKHBIX
adupos 25% macc. IOC-T/ 75% macc. IBC, a Takxke
cioxublid 3¢up JOC-T ycrynaroor no AaHHOMY MOKa-
3atento. Kputndeckast Harpy3ka y nanHou cmecu (50
KI'C) BBIIIE, Y€M CMECH C COAEP)KAHUSIMH CIIOKHBIX

a¢upoB 75% macc. JOC-T/ 25% wmacc. IbC u cnox-
Horo »¢upa JJOC-T. TemnepaTypa 3acThIBaHUS ¥ BCEX
cMmecel oquHakoBa. TeMrieparypa BCHBIIIKH Y CMECH C
coziepkanueM cloxHbIX 3dupos 50 % macc. IOC/ 50
% macc. JIBC Beimie, yem y cmecu 75% mace. JJOC-T/
25% wmacc. JIBC, HO He3HAUYWTEIHHO HIDKE, YeM Yy
cmecu 25% macc. IOC-T/ 75% macc. ABC.

Tabnuna 2 — ®usuko-xumMudeckue coictsa ciaoxkHbIX 3¢upoB JOC-T u [I9T-b u cmeceli B pa3In4HBIX KOHIICH-

TpaUUsIX
YucThle CI0XKHBIE GUPBI U X CMECH
— — S Hopmuposan-
CgoiicTBa 25% macc. 50 % macc. 75% macc. HOE
J0C- | TI9T- JOC-T/ JOC-T /50 | AOC-T /25 SHAYCHHE
T b 75% macc. % Mmacc. % Mmacc.
II9T-b [19T-b [19T-b
Maorwoets mpn 20 °C, 1 g1 | gg1 956 953 946 975-992
KIr/cM
Tewmniepatypa  sacteiea- |5 | <39 <30 <30 <30 Muyc 60
Husl, °C
TemnepaTypa BCIBILIKH,
ompenensiemMast B OTKpel- | 220 258 235 242 215 He mmxe 245
ToM THTIIE, °C
I;f“;i“ec“a" HATPY3KA, | 475 | 400 400 425 450 He menee 67




Norwegian Journal of development of the International Science No 91/2022 5

ﬁ“a;‘;m MATHA M3HOCA, | 40 | 1,00 1,30 093 090 He Goree 0,6
Hoxaaagnb TIpeIoMIIe- 1,4530 | 1,4520 ) ) )

HHS, Np

KI/IHeMaTI/I‘IeCOKaH ) B3 | 390 23,4 15,4 11,2 8,5 He 6onee 35
koctb npu 40°C, mm*/c

Kunemarudeckast — Bsi3-

xocts mpu 100°C, M/ 8,0 50 3.8 31 2,6 He 6onee 6,0

Jlyqmmmu mokazaTensiMu 001afaeT CMech € CO-
JeprkaHueM CIIOXHBIX 3¢upoB 50% mace. IOC-T/50%
Mmacc. [I9T-b. V¥V manHON cMmecH BhIIIE KpUTHYECKAs
Harpy3ka ( 42,5Krc ), 4eM y CMECH C COIepKaHUIMHU
JOC-T 25% wmacc. TI9T-b 75% mMacc. U CIOXKHOTO

a¢upa I[IDT-B, a Takke MeHbIIE AUAMETp IIATHA W3-
Hoca, yeM y cmecu 25% wmacc. JJOC-T/ 75% wmacc.
[I9T-b u caoxubix >¢upo JOC-T u IIDT-b. Ipu
9TOM Temneparypa Bcmbimku (242 °C) Brlmre, 4eM y
ocTambHBIX cMmecel [1,3].

Tabnuna 3 — ®usuko-xumuueckue coiictea cmeceit JIbC u [19T-b B pa3snmuuHBIX KOHIICHTPALIUAX

CrnioxHbIe 3UPBI U HX CMECH
0, 0,
25 % 50 % 75% macc. | Hopmupo-Ban-
CaoticTBa Mace. Mace. 2T / 25 HOe
I19T-b JBC [2T-b/ I[13T-b/
% macc. 3HaYCHUE
75% macc. 50 % JBC
JABC macc. JIBC
Irotocets mpi 20 °C, | gg) 937 951 964 979 975-992
KIr/CM
Tewneparypa - sacthl- | 3 12 <30 <30 <-30 Munyc 60
Bauus, °C
Temneparypa
BCTILIII, OnpeAciic- 258 225 233 237 250 He Hiie 245
Masi B OTKPBITOM
Turiae, °C
Kpurmdeckas 40,0 50,0 475 450 425 He menee 67
Harpyska, Pk, krc
Juamerp matHa u3- | g g, 1,10 1,10 1,10 1,07 He Gonee 0,6
Hoca, [, MM
Hokasateslh,  mpeaoM- |4 4o 1,4408 1,4430 14471 1,4493 -
JIeHUs, Np
Kunemarieckas B3 | )3 4 6,20 8,03 10,35 1511 | HeGoree 35
koctb mpu 40°C, mm“/c
Kunemaruueckas Bs3-
koctb mpu  100°C, 5,02 2,00 2,40 2,88 3,76 He 6onee 6,0
MMm?/c

CmMmech ¢ conepikaHHeM CIOXHBIX 3¢upos 50%
Mmacc. JIBC / 50% wmacc. [I3T-b obnagaer mydmmmMu
(PU3UKO-XUMUYECKUMH  TIOKa3aTeNsIMH. Y  JTaHHOH
CMECH BBIIIE KPUTHYECKAs! Harpy3Ka, 4YeM Yy CII0KHOTO
a¢pupa II9T-b u cmecn c conepxxanuem 75% wmacc.

[3T-b / 25% wmacc. JbC, a TemnepaTypa BCHBIIIKA
(237 °C) BbIme, 4eM y cMmecu ¢ coaepxanusiMu 25%
Mmace. [I9T-b / 75% wmacc. IBC n cioxHoro s¢upa
JABC
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Tabmuna 4 — dusnko-xuMudeckue cBoiictBa cMmecelt JJOA n [19T-b B pa3nuyHBIX KOHIICHTPAIHIX

YucTele CIIOKHBIE YPHUPHI K X CMECH
0,
25% wmacc. 32(:? 75% macc. | Hopmupo-Ban-
CsoiicTBa JOA/ : JIOA / 25 HOE
JOA [5T-b 75% macc. %}O;:CiO % Macc. 3HAYCHUE
0 .
[I2T-5 i [I3T-5
Mnorroets mpu 20 °C, | gq, 991 969 952 043 975-992
Kr/cM
Temnepatypa  sacteiea- | _ g <30 <30 <30 <-30 Muyc 60
Husl, °C
Temneparypa BCIBIILIKH,
ompenenseMas B OTKPHI- 196 258 238 227 214 He mmxe 245
TOM THTIIE, °C
Kpuruucckas — Harpyska, | - 45 40,0 425 45,0 45,0 He meHee 67
Pk, xrc
ﬁ“a;‘;m [UITHa H3HOC3, | 4 1 1,00 1,07 1,07 1,10 He Gonee 0,6
Tokasateny  mpenomne- | 4 ppeq | 1 4408 1,4506 1,4489 1,4475 -
HHA, Np
Kunemaruueckas B3 | 7 6q 23,40 16,35 12,45 10,04 He Gosee 35
koctb npu 40°C, Mmm*/c
Kunemaruueckas — Bis- | 5 3, 5,20 3,97 3,30 283 He Gostee 6,0
kocth npu 100°C, Mmm“/c

Cmech ¢ coziep)aHusIMHU CIIOKHBIX 3¢upoB 50 %
macc. JIOA /50 % macc. [I9T-b sBasiercst Hausydiei
M0 CBOMM (PU3MKO-XUMHYECKUM MOKa3aTeasiM. Y JaH-
HOW CMECH BBIIIEe KPUTHIECKast Harpy3ka (45 Krc), uem

y emecu 25 % macce. JIOA /75 % macce. [19T-b u cnox-
Horo 3¢upa [13T-b. Takke MeHbIIe TUAMETpP IISITHA
n3Hoca (1,07 MM) 1 BBIIIE TEMIIEpaTypa BCIIBIIIKH, YEM
y emecu 75% mace. JIOA /25 % macc. [19T-b u ciox-
Horo »dupa JJOA.

Tabnuna 5 — Ousuko-xumuueckue cBoiicta cmeceii JIBC u Nycobase 5950

YucThle CI0KHBIC (QHUPBI U HX CMECH
0,
25% macc. Ma50(3: /l(ilB 75% macc. Hopwmupo-
CaoiicTBa Nycobase JBC NB 5950/ 5950'/ 50 NB 5950 / BaHHOE
5950 75% macc. % mace 25 % macc. 3HauYeHHE
JIBC EC JIBC
ITnotrocTh MpH 20 °C,
kr/em® 992 937 950,8 965 978,1 975-992

Tewmepatypa  sacteima- | g 12 <-30 <30 <30 Muye 60
Hus, °C
Temneparypa BCIBIILIKH,
ompenenseMasi B OTKPBI- 256 185 232 241 250 He mmxe 245
TOM THTIIE, °C
Kpuruueckas  marpys«a, 53 50 50 53 53 He menee 67
Pk, xrc
ﬁ“a;‘;m [UTHA HBHOCA, | 70 1,10 1,0 0,85 076 He Gounee 0,6
Hokasarers  mpenoMAe- | g 4560 | 14400 | 1,446 1,4482 1,4526 -
Hus1, Np
Kunewaririeckas s | ) g 6,20 7,20 10,18 18,90 He Gosee 35
kocth npu 40°C, mm*/c
Kuniematireckas  pis- |y 77 2,05 224 283 422 | He Goree 6,0
kocTb npu 100°C, mm“/c

Hcxos u3 monydeHHbBIX JaHHBIX, MOXKHO CJIENaTh
BBIBOJI, YTO HAMJIY4IlIeH KOMIIO3UIMEN SBIISETCS CMECh
C colepXaHueM CIOXHBIX d¢upoB 75% wMacc.
Nycobase 5950 / 25 % wmacc. JIBC. JlanHas cMmech
MMEET BbIIlIe KPUTHUECKYIO Harpy3Ky, AMaMeTp MsTHa

n3Hoca Menbme (0,76 MM), a TeMIiepaTypy BCIIBIIIKH
6oIbIIe, YeM y OCTaJbHBIX CMecel M CII0XKHOTO 3dupa
JBC. HecmoTpst Ha TO, 9YTO 3Ta CMEChH SBISIETCS JIyd-
el u3 BcexX PacCMOTPEHHBIX BBIIIE, MPEATTIOUYTUTEIIb-
Hee BBIOpaTh OTEYECTBEHHYIO CMECh C COJIepKaHHEM
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cnoxusx 3¢upos 50 % macc. OC-T/ 50 % wmacc.
JBC, Tak Kak pa3HUIIAa MEXAYy TPHUOOIOTHUECKUMHU
CBOHCTBAaMH HEBBICOKAsl, 2 OTCYECTBEHHAs CMECh HHKE
10 CTOUMOCTH, O0JIee JOCTYITHA U BBITOTHA JIJIs UcClle-
JIOBAaHWH B paMKax IPOrpaMMbl MMIIOPTO3aMENICHUS
[4].

Crenyromym 3TarnomM Haieil paboTbl ObII0 — 10-
OaBieHue K BBIOPaHHOW CMECH NPOTHBOM3HOCHBIX
npucanok, a mMmeHHo AIT®, K-45, TO®-3. Hamu
ObLITa BEIOpaHa CMECh C CONIEPKAHUAMH CIIOXKHBIX d(Hu-
poB 50 % wmacc. JJOC-T / 50 % macc. JIbC ucxons u3

MIPUEMIIEMBIX (PU3NKO-XUMHUYECKHUX W AKCIIITyaTalMoOH-
HBIX CBOMCTB HAHHOW CMECH, HU3KOH CTOMMOCTH B
CPaBHEHHH C APYT'UMH d(PUpPaMH U CMECSIMHU, HEAOCTa-
TOYHOW M3yYEHHOCTHIO TAaHHBIX CMecel U UX (PU3UKO-
XMUMHYECKHUX U IKCIUTyaTaIl[MOHHBIX CBOUCTB.

[Tpu noryueHnn KOMITO3ULINHA CIOXKHBIX ()UPOB C
nobaBieHrEeM oTeuecTBeHHOU mpucanaku AJ[Td mpo-
n3Boactea OO0 «HHII KBanurer» ObUIN IMOTy4eHBI
pe3ynbTaThL, IpeacTaBieHHbIe B Tabmure 6.

Tabmmma 6 — Tpubonorndeckue MOKa3aTeN KOMITO3UIHH 3¢upoB ¢ npucankoit AATD

Konnenrparmws, % macc. Kpurnueckas Harpyska Pk, krc HAnavetp HHL}E u3Hoca [u,
0,2 56 0,96
0,6 71 0,73
1,0 75 0,65

[Tpu nostyueHnn KOMITO3HULIUH CJI0KHBIX 3()UPOB C
JnobaBiieHHeM oTedecTBeHHOH mpucanku K-45 mpous-
BoactBa OO0 «HHII KBanuteT» ObUTH MOIYYEHBI pe-
3yJbTaThl, IpejicTaBleHHbIe B Tabmuie 7.

Tabnuna 7 — Tpubonorndeckue MOKa3aTeNd KOMITO3UIHHU 3QupoB ¢ npucangkoit K-45

Konuentpanus, % macc.

Kputnueckas Harpyska Pk, kre

Junametp nsTHa u3Hoca u, MM

0,2 53 111
0,6 56 0,93
1,0 60 0,84

[pu morygeHN# KOMITO3UIUN CIIOKHBIX (QHUPOB €
nobaBneHneM oTedecTBeHHO npucanku TOD - 3 mpo-
n3Boacrea OO0 «HHII KBanurer» ObUTM MOTydeHBI
pe3yNbTaThl, IpecTaBieHHble B Tabnuie §.

Tabsuua 8 — Tpubonoruueckue moxKa3aresin KoMno3uuuu 3¢pupos ¢ npucagkoid TOD - 3

Konnentpanus, % macc. Kputnuaeckas Harpyska Pk, krc Junamertp nsaTHa n3Hoca Ju, MM
0,2 56 1,05
0,6 63 0,89
1,0 67 0,75

AHanu3upys BCe MOJIyYCHHbIE 3HAYEHUS, JeJIaeM
BBIBOJ, YTO HamOoJee MPEeANOYTUTEIIEHOW JUIS BBI-
OpaHHO¥ CcMecH SIBIISICTCS TPUCANKa OTEYSCTBEHHOTO
npousBocTBa auankmiautaodocdar AJTD, tak kak
Oonee pe3koe M3MEHEHHE KPUTHYECKOW HATPY3KHA H
JIUaMeTpa IATHa W3HOca HaOIojaeTcs mpu JodaBie-
HUU JaHHOM mpucaaku B kKoHueHTpauuu 0,6 % macc.
IIpu 3a1aHHON KOHLIEHTpAlMK AMAaMETp IsATHA U3HOCA
cokparuics ¢ 1,19 mm go 0,73 MM, a KpuTHUECKas
Harpy3ka yBenuumiaack ¢ 50 krc qo 71 xre, 9To sBIs-
€TCSl CJICZICTBUEM BBICOKOW MPUEMHUCTOCTH TPUCATKU
AJIT® x cmecu cinoxsbIX 3dupoB 50 % macce. JJOC-T
1 50 % wmacc. ABC. Ilpu xoHuentpauun 1,0 % macc.
AJIT® u3MeHeHUsT MEHee CYUIECTBEHHBI, IM03TOMY
MPUEMIIEMOY KOHIICHTPALUEH B TaHHOM cirydae OymeT
npucajka B konueHTpauuu 0,6 % macc [5].

[pu no6aBnenun npucagok K-45 u TOD-3 takxke
3aMETHO yIy4IlIEeHHEe TPUOOIOTHYECKUX CBOMCTB, HO
W3MEHEHUs1 MeHee 3HauuTeNbHbI. C 100aBiIeHreM pH-
caaku K-45 B konnentpamuu 1,0 % macc. kpurudeckas
Harpyska ysenuamnack ¢ 50 xrc go 60 xrc, a TuMeTp

maTHa u3Hoca cHusuiaca ¢ 1,19 mm g0 0,84 MM, B TO
Bpemst Kak mpu nobasieHnu AJIT® B meHbeil KoH-
nentpauuu 0,6 % macc. KpuTHdecKas Harpy3Kka yBeJIH-
gmach 70 71 Kre, a AuaMeTp IsITHA U3HOCA TaKXkKe pU
MEHbLIEH KOHLEeHTpauuu cHu3uics 10 0,73 mwm.

[pucanka TO®D-3 umeeT cX0Xuil cocTaB ¢ NpHU-
cankoit AAT®, »Tu mpucaaKu SBISIOTCS 0€330J1hb-
HBIMH, [TOJIYYar0T UX Ha OCHOBE AUANKUIIUTHODOCHA-
TOB, HO mpucaaka AJIT® okazana Gombliee BIUSIHUES
Ha TpHOOJOTHYECKHE CBOIICTBa BBIOPAaHHONH CMECH.
Kputndeckas Harpy3ka mnpu 100aBIEHUM MPHCATKH
TO®-3 B xonnentpamuu 1,0 % macc. yBenndmiach ¢
50 krc 10 67 Krc, TuaMeTp MsATHA U3HOCA U3MEHUJICS C
1,19 MM 10 0,75 MM, B TO BpeMs Kak mpu 100aBICHUU
npucanku AJ/IT® B MeHbIIEH KOHIIEHTPALMX TPHUOOJIO-
THYECKHE [TOKA3aTeIN Ha MOPAIOK JIydlle.

CpaBHHBasi BEIOPAaHHYIO CMECh C MAaclIOM 3apy-
6exnoro mpoussojctea AeroShell Turbine Oil 500
(Tabmuma 9), OBII0 BRIABICHO, YTO MOJTyYSHHAS B XOJI€
HCCIICIOBAaHUHA CMECh YCTYIaeT 3apyOeKHOH, HO He
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3HAYUTEIHHO, COOTBETCTBEHHO, OHA OoJiee KOHKYpEH-
TOCTIOCOOHA B JNaNbHEHIIEM NPH HW3YYCHHH COCTaBa

CIIOXHBIX 3(UPOB, a TAKKE JOOABISIEMOTO ITaKeTa TPHU-
CaJoK.

Tabmua 9— CpaBHeHHE TPUOOJOTMYECKUX CBOWCTB KOMIO3UIMHU CIOXKHBIX 3¢upoB 50 % macc. IOC-T / 50 %

macc. JIBC ¢ AeroShell Turbine Oil 500

Macino

Kpurnueckas Harpyska Py, krc

Jwnametp nsaTHa uzHoca [, MM

AeroShell Turbine Oil 500

0,40

Kommosurusa 50 % macc. JJIOC-T /
50 % wmacc. IBC

0,73

Taxum 06pa3om, ObUTH HCCIIeIOBaHbI (PU3UKO-XH-
MHYECKHE U IKCILUTyaTallMOHHBIE CBOWCTBA CO3aHHBIX
KOMITO3UIINH cI0XHO3pUpHBIX Macen. [lo pesyrnpra-
TaM CPAaBHUTENBHBIX WMCIBITAHMHA Hanmboiee MOAXOAs-
meld CMeChio IS MPOBENCHUS AajbHEeUreld paboThl
craia cmech 50 % macc. IOC-T / 50 % macc. JIBC. Ha
OCHOBE 3TOH cMecH OBUIO MCCIICIOBAHO BIIMSAHUE TPEX
npucagok AT, K-45, TOD-3 Ha Qusuko-xumuye-
CKHE CBOMCTBa CIIOKHOI(DUPHOH cMecu. 13 mosydeH-
HBIX KOMMNO3WIMK ObLIa Takke BbIOpaHa OJHA — ITO
kommo3uiusa 50 % mace. JJOC-T / 50 % mace. JIbC ¢
npucagkoit AAT® 0,6% wmacc. CpaBHeHUE AaHHOMN
KOMIO3UIMKA ¢ 3apybekapiM  maciom  AeroShell
Turbine Oil 500, mokazano 1emecooOpa3HOCTh U3yUe-
HUSI COCTaBOB CIOXKHOI(HMPHBIX Macell A ra3oTyp-
OWHHBIX IBUTaTENEH, TaK KaK 110 MOIyYCHHBIM PE3YIlb-
TaTraMm, ObUIO BBISIBJICHO, YTO JAHHBIE COCTABBI SIBJIS-
I0TCI ~ KOHKYPEHTOCIIOCOOHBIMH  C  aHaJoTaMH
OTEUYECTBEHHOTO H 3apyOeKHOTO Ipom3BozcTBa [1,6].
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Abstract

More efficient technologies should be introduced when developing mature fields to maintain the profitability
of oil production. This article considers a unit for dual completion of several facilities, which makes it possible to
develop strata, the individual exploitation of which is unprofitable. The considered unit also makes it possible to
develop multilayer facilities in a single grid. Today there are many different types of dual completion units, the
application of which depends on geological and physical characteristics of the facility and technical characteristics
of the well. By design, dual completion units can be divided to single-lift and dual-lift units. The advantage of the
dual-lift scheme is the ability to obtain direct information on the flow rate, water cut of the strata being developed
and the bottom hole pressure of the upper stratum. During the application of the single-lift scheme, there is no
possibility to directly determine the performance of each facility. The need to use single-lift schemes for dual
completion is determined by the fact that small-diameter well technologies are actively used today. In a number
of cases, when connecting the productive stratum with the implementation of single-lift dual completion, it was
not possible to achieve an increase in the flow rate. The performed studies showed that the predicted oil flow rate
was not achieved due to the decrease in productivity of the upper horizon and lack of bottom hole pressure control
in the lower facility, as well as a requirement for the presence of differential pressure between the facilities for the
correct work of equipment. One of the solutions to this problem is the introduction of more advanced units for
dual completion.

Keywords: oil production technologies, dual completion, bottom hole pressure, dual completion single-lift
unit, unit with dividing piston.

Mature fields development should be carried out
using more efficient technologies that provide an ac-
ceptable level of profitability. Well operation is often
hampered by the problem of simultaneous fluid produc-
tion from several productive horizons having different
filtration-volume properties, as well as different char-
acteristics of stratum oil and energetic states [1-2, 8,
19].

The technology of dual completion makes it pos-
sible to develop several facilities simultaneously with-
out waiting for depletion of the lower strata. This pro-
duction method allows to develop layers the separate
exploitation of which is unprofitable. It also makes it
possible to develop multilayer deposits as a single grid
[3-5, 14, 16].

To date, there are a large number of different lay-
outs of equipment for dual completion [11, 12, 15]. The
choice of unit type depends on geological and physical
properties of strata, technical arrangement and well
condition. The peculiarities of unit design and choice of
technological scheme are influenced by gas-oil ratio,
stratum temperature and pressure, presence of mechan-
ical impurities, composition of produced fluid, diame-
ter of production string. According to the operating
method, the technology can be divided into two types:
simultaneous separate extraction of fluid from each of
the separated facilities (dual completion) and simulta-
neous separate injection of the agent. Dual completion
units can be divided into single-lift and dual-lift
schemes (Figure 1).
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Figure 1- Design scheme of layouts for dual completion: a) single-lift; b) dual-lift

The dual-lift configuration consists of a dual out-
fit, a packer to decouple the facilities, an anchor con-
necting the two lifts and two rod-depth pumps, with a
rocker or chain drive used as the surface drive. Ad-
vantages of dual-lift scheme are the possibility to obtain
direct measurements of fluid flow rate, watercut of con-
nected facilities and pressure at the bottom hole of the
upper facility.

The single-lift configuration (Figure 2), unlike the
dual-lift configuration, includes only one bottom hole
sucker-rod pump, the facilities are separated by a
packer, and fluid enters the pump through the main and
side suction (auxiliary) valves that are connected with

the stratum. The fluid from the area with lower bottom
hole pressure enters through the main valve, while the
fluid from the area with higher bottom hole pressure
enters through the auxiliary valve.

In case of single-lift configuration, the production
watercut and fluid flow rate cannot be determined di-
rectly [20]. However, it is possible to determine bottom
hole pressure of the upper facility by the dynamic level.
The load drop in the dynamogram (Figure 3) can be
used to calculate the bottom hole pressure and the flow
rate ratio. The plunger retooling can be used to leave
one facility in operation, the top or the bottom one, de-
pending on the location of the lateral suction valve.
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Figure 2- Schematic diagram of a classic single-lift unit

=)

LiLe=Qi/Q

2284

4

[

o 1

1 [rrrrr7r 1717 1 [ ¥y T r T T[T T

LI |

2

Figure 3- Dynamogram of the dual completion single-lift system

To date, the technology of drilling small diameter
wells is widely used. Most of them are drilled in multi-
layer fields [18]. In this regard, there is a necessity of
using single-lift units for dual completion. Many wells
currently use the classic dual completion single-lift
units (Figure 2).

However, in a number of cases when connecting
productive stratum with implementation of dual com-
pletion single-lift unit one could not reach the flow rate
increment, in particular, when connecting Kizelovskiy
horizon to Vereiskian one, oil flow rate increment was
not obtained at several wells [6, 7, 9, 10].

The initial analysis showed that this problem is
also relevant for other middle and lower carbonic strata.
Compared were the average oil flow rates of wells by
facility operating with single-lift dual completion and
without dual completion. Figure 4 shows a graph com-
paring wells with and without dual completion and the
number of wells involved in the calculation. The figure
shows that the average flow rate of wells without dual
completion is significantly higher than that of wells
equipped with single-lift dual completion.
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Figure 4-
Dynamics of well performance equipped with and without single-lift dual completion, Vereiskian horizon

The performed studies (dynamic level measure-
ments, installation of a pressure gauge, retooling of the
plunger, analysis of the dynamogram history) showed
that the decrease in productivity of the Vereiskian hori-
zon was due to a drop in the dynamic level below the
stratum top, which resulted in pore collapse, whereas
gas release in the bottom-hole zone reduced the phase
permeability of oil. The planned flow rate for the Kize-
lovskiy horizon was not achieved since there was no
bottom hole pressure control at the lower facility. The
withdrawals from the facility decreased, dynamic level
increased, but it was impossible to control these pro-
cesses since the pressure measurements from the lower
facility were not carried out. To control bottom hole
pressure, it is necessary to lower a hydraulic smart con-
troller into the well. At the same time, lowering of hy-

draulic smart controller for bottom hole pressure meas-
urements in small diameter wells (dsying=102 mm) is
complicated.

A major problem is that the classic single-lift unit
works only when there is a bottom hole pressure differ-
ence between the exploited facilities. Given the loss in
production rate and the results of all the work done, it
can be concluded that the dual completion technology
between the middle and lower carbonic strata needs to
be changed.

The following alternative units for dual comple-
tion can be used to solve this problem:

e  Dual completion unit with dividing piston and
product mixing. The scheme is shown in Figure 5a.

e Dual completion unit with dividing piston and
additional lifting (dual completion AL). The scheme is
shown in Figure 5b.
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Figure 5 — Scheme of dual completion unit with dividing piston
a) With product mixing;
b) With separate lifting.

Figure 5 shows the dual completion unit with di-
viding piston. The advantage of this unit is that it works
when there is no differential pressure between the facil-
ities. The operating dynamogram of this unit can have
areverse step (Figure 6). Figure 5b shows a similar unit,
but with separate lifting. As the string of rods moves
upwards the fluid from the lower facility moves to the

extension and the lower part of the cylinder. Upon
reaching the end of the lateral valve, the dividing piston
stops and the fluid from the upper facility flows into the
pump cylinder. When the plunger moves downward,
the fluid of upper facility is displaced into hollow rods,
the fluid from lower facility is displaced into tubing af-

48003 -
46003 -

ter the plunger reaches the dividing piston [13, 17].
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Figure 6 - Operating dynamogram of the dual completion single-lift system with dividing piston

To evaluate the effectiveness of the dual comple-
tion unit with dividing piston, it was put into practice in
10 wells of middle or lower carbonic strata. The dual
completion unit with a dividing piston has shown
higher efficiency compared to the classic single-lift
unit. This primarily can be explained by the fact that the

unit works effectively even without pressure differ-
ences between facilities.

One of the disadvantages of the dual completion
unit with a dividing piston is that it can only be used in
a production string with a diameter of 146 mm or more.
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It is recommended to test this unit in simultaneous
separate exploitation of middle and lower carbonic
strata. However, in this case, the dual completion unit
with dividing piston does not solve the problem of re-
ducing the dynamic fluid level below the perforation
interval. So, the following variants of exploitation of
facilities of middle and lower carbonic strata are used:

e Operation of facilities by separate grid for
maximum output;

e  Operation of facilities as part of the existing
technology with potential loss of production;

e Development of new technology to reduce
production losses when working as part of dual com-
pletion.
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This article considers the impact of the coronavirus pandemic on the ruble exchange rate. In modern realities,
the exchange rate, having a strong relationship with the main macroeconomic indicators, has a tangible impact on
the country's economic system. The ruble exchange rate was analyzed using multiple linear regression (MLR)
correlation analysis. The results have shown that the price of oil significantly affects the exchange rate. Moreover,
other independent variables such as RTS Index and foreign investment in Federal loan bonds included in the model
also have a distinguished effect on the ruble exchange rate.

Keywords: Exchange rate, Brent oil price, RTS index, Federal loan bonds

I.  INTRODUCTION

On March 11, 2020, the World Health Organiza-
tion announced the start of a pandemic of a new coro-
navirus infection of COVID-19, which has affected all
countries of the world.

The pandemic has caused the largest global reces-
sion in 80 years, which was accompanied by large-scale
isolation of the population. Global stock markets finally
collapsed in March 2020, when major global indices
fell by several percent. The general director of the
World Health Organization, Tedros Ghebreyesus, ex-
pressed the hope that the coronavirus pandemic would
be overcome in less than two years, therefore, by 2021
it will not be possible to finally "defeat" the coronavirus
infection. In this regard, a wide range of opinions are
expressed on the future dynamics of the ruble exchange
rate, but the situation continues to be uncertain, since
the pandemic process itself has so far undefinite char-
acteristics, which is reflected in an increase in the de-
gree of uncertainty of all economic and social pro-
cesses. [1] The exchange rate is one of the most im-
portant macro-parameters of the open economy,
therefore, the study of the actual dynamics of the ruble
exchange rate and the identification of factors is affect-
ing it in the specific conditions of the global pandemic
remains highly relevant. [2]

The pandemic of coronavirus infection has signif-
icantly shaken the Russian economy. Since the begin-
ning of 2020, the ruble's exchange rate against the dol-
lar has grown by 16.52 rubles from 61.91 to 78.43 ru-
bles [3] and almost reached a historical maximum in the
history of the Russian Federation, including the event
of 2014, called "Black Tuesday," when the ruble's ex-
change rate against the dollar in one day soared from
61 to 80 rubles. During the analyzed period, the price
of oil also fell significantly: by $38.93 per barrel from
58.16 to $19.23.

In this research it will be determine the degree of
influence of factors such as RTS Index, volume of Fed-
eral loan bonds owned by non-residents (in billion ru-
bles); and oil prices Brent (the price is indicated in US
dollars per barrel) on the exchange rate of the US dollar
pair in Russian rubles.

Il. LITERATURE REVIEW

The theory of exchange rate is a theoretical model
of the determination and change of foreign price ex-
change rate of currency, also known as the theory of
exchange rate determination. The central idea is that the
exchange rate is determined by the supply and demand
of foreign exchange. Western exchange rate theories
are complicated and various schools, including tradi-
tional exchange rate theories and modern exchange rate
theories. Some demonstrating exchange rate determina-
tion, and others explaining exchange rate changes. As a
part of financial theory, exchange rate theory has devel-
oped from a subsidiary theory to an independent theory
along with the process of exchange rate system from
simple to complex. As the core topic of international
financial theory research, exchange rate theory is an im-
portant part of international economic system. Its de-
velopment runs through the whole history of modern
western economic thought. It has always been a hot is-
sue in western international economic research, and
new theories emerge in endlessly. Exchange rate theory
mainly includes the following two aspects: one is the
determination of exchange rate. Under the floating ex-
change rate system, the volatile exchange rate not only
affects the interests of micro subjects, but also relates
to the internal and external balance of the national econ-
omy. The determination of exchange rate and the fac-
tors influencing the exchange rate change have become
the hot issues of international financial scholars; the
second is the exchange rate system. [4]
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Consider factors that affect the exchange rate of
the Russian national currency in modern realities. The
factors affecting the ruble exchange rate can be divided
into two main groups: internal and external factors.
Internal factors of currency exchange rate formation
include:

1) The Central Bank's key rate;

2) Unemployment rate;

3) Inflation rate;

4) RTS Index;

5) Federal loan bonds;

6) Balance of payments;

7) GNP of the country and industrial production
index, etc. [2]

External factors affecting the ruble exchange rate
include:

1) Oil prices. The profitable part of the country
for more than half consists of profits provided by the
export of raw materials, including oil. The prices of the
raw materials from that make up Russian exports also
have an impact.

2) The situation in the world economy. During
the process of globalization, countries became interde-
pendent, so news and changes in the world influence
the national currency and the country directly.

3) Current sanctions. It did not stop working at a
difficult time for the world economy.

4) Closing boundaries. The economy and indus-
try are interethnic and interregional. [5]
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However, in addition to these, there are many oth-
ers factors affecting the growth of the ruble exchange
rate.

The concept of the exchange rate is inseparable
from the concept of the foreign exchange market. The
currency market can be described as a certain central-
ized platform on which currency transactions are car-
ried out, which are based on the fluctuation in the de-
mand and supply of foreign currency for sale to the na-
tional currency and the subsequent formation of the
exchange rate. The combination of world, national and
regional markets, which differ in the volume, nature of
foreign exchange transactions, as well as the list of cur-
rencies that are available for operations form a single
global foreign exchange market. [6]

For the period of 2020, one can argue about the
great dependence of the economic situation in the coun-
try on the foreign exchange market and, in particular,
on the ruble exchange rate. The pandemic of corona-
virus once again showed the dependence of the Russian
economy on the fall in oil prices.

The difficult negotiations on the OPEC + deal, de-
signed to reduce oil production, and for the Russian
Federation to strengthen the ruble exchange rate and
stabilize oil prices, at the moment do not provide a com-
plete understanding for long-term planning of foreign
exchange policy and the overall economic situation. [7]
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Fig. 1. Russia’s oil production, million tonnes

From Fig. 1. it can be seen, Oil production in Rus-
sia in 2021. fell to a low of 343.4 million tons in the last
ten years. [8]
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The shock of the pandemic was exacerbated in
March 2020 by a sharp drop in oil prices, as shown in
figure 2, and the associated instability in financial mar-
kets.

Fig. 2. Brent oil price dynamics, USD
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The cost of a barrel of Brent crude oil is one of the
main brands of oil traded on international oil ex-
changes, mainly on ICE (IntercontinentalExchange)
[91.

The RTS index is a price, market capitalization-
weighted composite index of the Russian stock market,
which includes the most liquid shares of the largest and
dynamically developing Russian issuers, whose eco-
nomic activities belong to the main sectors of the econ-
omy. This index reflects the economic situation of the
country. Accordingly, the RTS index either affects or is
related to the exchange rate of the US dollar in rubles.
[10]

Federal loan bonds are government debt obliga-
tions issued by the Ministry of Finance of Russia, de-
nominated either in rubles or in foreign currency to at-
tract funds, including non-residents of the Russian Fed-
eration.

In Russia, the share of demand for government se-
curities in recent years is presented by non-residents,
whose share in the domestic government market Rus-
sia’'s debt is high. Foreign investors are attracted by the
high yield of federal loan bonds, which has a small
chance of falling due to high rate of the Bank of Russia.

Given the fact that in Russia there are no re-
strictions on the movement of capital, such investors,
with a decrease in the profitability of Federal loan
bonds or an unnecessary change in the exchange rate of
the ruble against the US dollar, foreign investors can
withdraw invested funds from the market at any time.
This can happen, for example, due to the introduction
of additional packages sanctions that will impose re-
strictions on the purchase of Federal loan bonds by non-

residents or other shocks of the foreign exchange mar-
ket. Which will ultimately negatively affect the ruble
exchange rate. [7]
1.  RESEARCH METHODOLOGY

It will be analyzed the ruble exchange rate using
multiple linear regression (MLR) correlation analysis.

MLR allows to answer questions that consider the
role(s) that multiple independent variables play in ac-
counting for variance in a single dependent variable.

The formula for a multiple linear regression is:

Yi =a+ leli + b2X2i + -+ kaki + &; (1)

where, for i=n observations:

Y; - the predicted value of the dependent variable

a - a point estimate of free term

X1:,X5i, Xj; - independent variable

b,,b,, b, - the regression coefficient (the effect
that increasing the value of the independent variable
has on the predicted Y; value)

&; - the model’s error term [11]

With the help of it, it will be established the de-
gree of influence of such factors as the RTS Index, the
volume of Federal loan bonds owned by non-residents
(in billion rubles); and Brent oil prices (price indicated
in United States dollars per barrel) on the exchange rate
of the US dollar pair in Russian rubles. This study used
exchanged rate as main dependent variable.

The data are taken by average monthly values, ex-
cept for foreign investments in Federal loan bonds, the
value of which is indicated on the first day of the re-
porting month. Used data from the resource Invest-
ing.com[12], the website of the Moscow Exchange
[13], the website of the Central Bank of Russia [14].

Table 1. Baseline Data For Average Monthly Values From January To May 2020

Exchange |Brent oil Federal loan
. RTS Index [bonds owned by

Month rate prices (USD) non-residents

USD/RUB |(USD) (billion RUB)
Jan 61,8121 |58,16 1517,07 |2870
Feb 63,9798 |51,52 1299,69 (3014
Mar 78,442 23,74 1014,44 (3185
Apr 74,7635 (19,23 1125,03 (2892
May 72,5003 (36,44 1219,76 2992

R®=0.981

We will analyze these indicators by multiple re-
gression. The multiple regression equation is obtained:
Exchange rate USD /RUB = —44.2258 —

0.6286Brent oil prices + 0.03079RTS Index +

USD/RUB decreases by 0.6286. The coefficient b, in-
dicates that with an increase of RTS Index by 1, Ex-
change rate USD/RUB increases by 0.03079. The coef-
ficient b5 indicates that with an increase of Federal loan

0.03353Federal loan bounds owned by non resident$onds owned by non-residents by 1, Exchange rate

)
IV. EMPIRICAL ANALYSIS AND FINDINGS
Interpretation of multiple regression coefficients.
The constant estimates the aggregated effect of other
factors on the Exchange rate result and means that in
the absence of independent variables would be -
44.2258. The coefficient b;indicates that with an in-
crease of Brent oil prices by 1, Exchange rate

USD/RUB increases by 0.03353.

By conducting an analysis for multicollinearity
(dependence between factors) by the Farrar-Glober
method, with which the multicollinearity of all factors
is tested and separately according to the criteria of
Fisher and Student, it was revealed that all factors are
multicollinear.
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It will be funded the paired correlation coeffi-
cients, which shows a consistent change in the two fea-
tures, reflecting the fact that the variability of one fea-
ture is in accordance with the variability of the other.

Xy—xy

"y = Swsm) ©)

where x are the values taken in the sample X, y are

the values taken in the sample Y; x is the average value
for X, y is the average value for Y

2566.611-37.818-70.3
Ty, = = —0.953 (4
yx1 15.147-6.373 (4)

The values of the paired correlation coefficient in-
dicate a very strong linear relationship between Brent
oil prices and exchange rate of the USD/RUB.

858809.208-1235.198-70.3
Tyx, = = —0.945 (5)
2 170.13-6.373

The coefficient indicates a very strong linear rela-
tionship between RTS Index and exchange rate of the
USD/RUB.

210642.111-2990.6-70.3
Tyxy = = 0.567 (6)
3 111.899-6.373

The coefficient indicates a moderate linear rela-
tionship between Federal loan bonds owned by non-

residents and exchange rate of the USD/RUB.
_ 49071.601-1235.198-37.818 — 0915 (7)

Teixy = 170.13-15.147 A
The values of the paired correlation coefficient in-

dicate a very strong linear relationship between Brent

oil prices and RTS Index.

112490.804—-2990.6-37.818
T; = = —0.359 (8
X1%3 111.899-15.147 (8)

The values of the paired correlation coefficient in-
dicate a weak linear relationship between Brent oil

prices and Federal loan bonds owned by non-residents.

3681071.328—-2990.6-1235.198
1 = =—-0.678 (9
X2%X3 111.899-170.13 ©)

The values of the paired correlation coefficient in-
dicate a moderate linear relationship between RTS In-
dex and Federal loan bonds owned by non-residents.

Calculated paired correlation coefficients that de-
termine the tightness of the relationship between the
two features, it was obtained that a change in the ex-
change rate of the US dollar in Russian rubles leads to
a practical similar change in the price of oil BRENT
and the RTS index, since the correlation coefficients are
greater than 0.9. The average correlation shows the
amount of RTS Index and Federal loan bonds owned by
non-residents, which is approximately 0.7. A weak re-
lationship, the correlation coefficient value is approxi-
mately 0.3, shows the volume of Federal loan bonds
owned by non-residents and the price of BRENT oil.

It will be made a system of equations for finding
B-coefficients:

-0.953= 3;+0.915 B,-0.359 B3

-0.945=0.915 1+ B2-0.678 B3

0.567 = -0359 B1-0.678 P+ B3 (10)

This system of linear equations is solved by the
Gauss method: B1 = -1.494; B, = 0.822; B3 = 0.589.

It will be calculated a standardized regression
equation, due to which it is possible to evaluate the in-
fluence of factors using p-coefficients.

The following standardized equation was ob-
tained:

Exchange rate USD/RUB =
—1.494Brent oil prices + 0.822RTS Index +
0.589Federal loan bounds owned by non residents
(11)

Since all standardized B-coefficients are more than
0.5, they have a serious impact on the US dollar ex-
change rate in Russian rubles, the BRENT oil price has
the largest weight of the coefficient.

V.  CONCLUSIONS

This paper discusses the impact of the coronavirus
pandemic on the exchange rate of the Russian national
currency. Based on the literature review, the study has
designed the correlation-regression equation, which
shows the relationship and effect of independent varia-
bles on the value of the dependent variable.

Based on the results of the analysis, it can be con-
cluded the following conclusions:

Since the beginning of 2020, exchange rate
USD/RUB has grown significantly due to the declara-
tion of a pandemic COVID-19 and the introduction of
a number of restrictions on the economies of all coun-
tries.

The pandemic of coronavirus showed a huge de-
pendence of the ruble exchange rate on the price of oil,
which cannot inspire optimism, since this dependence
greatly affects the economy of the Russian Federation.

The RTS index is strongly interconnected with in-
dicators such as the ruble exchange rate and the price
of oil and, accordingly, can be used both for analysis of
the exchange rate and for analysis of the economy of
the Russian Federation, as an indicator of the state of
large domestic companies.

The volume of federal loan bonds owned by non-
residents cannot be considered as an indicator of ex-
change rate change, but it is an indicator by which the
behavior of foreign investors in case of exchange rate
change can be judged.
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Abstract
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Wine production in Kosovo and Metohija has a long, centuries-old tradition, but unlike some previous times

where wine was produced in large economic systems, today wine is produced in small and medium-sized family
and local wineries. Small private wineries are becoming the backbone of wine production. Kosovo and Metohija
are part of the global market, which in recent years has been trying to become part of the wine quality management
system. Wine quality management is achieved by implementing concepts related to the quality of wine systems
through the International Organization for Standardization (1SO)! and Hazard Analysis Critical Control Point
(HACCP)?. So, the concept of wine quality management is integrated from growing grapes in vineyards with the
application of modern grape production technology with the application of ISO and HACCP standards in order to
offer quality wine to the discerning market. Wineries in Kosovo and Metohija are not only based on the economic

profitability of marketing wine to international markets, but also on quality.

Keywords: grapes, wine, wineries, export.

Methodological research

The aim of the work is to indicate the effects of
growing vines and wine on an international level, while
on a micro level the focus is on the area of Kosovo and
Metohija. Several scientific methods were used in the
work (method of generalization, comparison and clas-
sification, analytical and synthesis method). We ob-
tained the necessary data from domestic professional
literature dealing with this topic. Data from temporary
institutions from Kosovo and Metohija as well as spe-
cial publications from this area were used.

INTRODUCTION

The wine-growing region of Kosovo - Metohija
includes two sub-regions: northern and southern. The
northern subregion includes wines from the Istoc¢ki and
Pe¢ vineyards. The southern sub-region unites wine
production from the Pakovo, Orahoracki, Prizren, Su-
vorecka and MaliSevo vineyards, with the largest being

the Orahovacka vineyard. The vineyards are located at
an altitude of 300 to 600 meters above sea level, on
moderately steep to gentle slopes. Soil types such as
loam and alluvial soil, humus-silicate soil and other
types of soil prevail.

After 2000, the tradition of viticulture in the north
of Kosmet was renewed with large plantations on the
slopes of Kopaonik and Rogozna near Le-
posavi¢. Given the known political situation in Kosovo
and Metohija, the wine industry is regulated by two
laws: the Wine Law of the Republic of Serbia, which
defines two wine regions (North Metohija and South
Metohija) and the Kosovo Wine Law, which was
passed by the temporary institutions of Kosovo after the
unilateral declaration of independence in 2008. Pristina
institutions define two regions (Dukadini region and
Kosovo Plain region). Therefore, Serbs from Kosovo
and Metohija harmonized their wine production with

1 The International Organization for Standardization (ISO) defines a wide range of conditions related to quality management
that are applicable to all products. Therefore, the 1ISO 9000 document defines quality as a preferred characteristic that a product
must have, e.g. the product must be reliable, usable and repairable.

2 HACCEP is a system that can be used as a series of procedures to control processes and sensitive points in the food production
chain, with the ultimate goal that the consumer consumes food, in a condition and in a way that will be safe for his health.
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Serbian laws, while Albanian wineries are harmonized
with Kosovo laws.

According to data provided by Serbian sources,
the current area under vineyards in Kosovo and Meto-
hija is around 3,220 hectares. The most common white
grape varieties are: Smederevka (45% or 358 hectares),
Italian Riesling (28% or 218 hectares), Chardonnay
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(13% or 106 hectares), Rhine Riesling (6% or 48% hec-
tares), Zupljanka (3% ie 26 hectares). Of the black
grape varieties, the most represented are: Vranac (26%
or 447 hectares), Prokupac (25% or 401 hectares),
Gama (18% or 289 hectares), Pinot Noir (11% or 112
hectares).

Viticulture of Kosovo and Metohija
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3. Vinogradarski region
Kosovo i Metohija
3.1. Rejon Severna Metohija
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Picture 1.
downloaded from the site: http://www.test2.viewsource.biz/strana/25_regije/31_kosovo-i-metohija/ 16.08.2022.

According to the data of the Ministry of Agricul-
ture, Forestry and Rural Development from Pristina, in
the Green Report 2019, they present data that the total
production in vineyards in 2018 increased significantly
compared to 2017 to about 27,322 tons, where table
grapes recorded an increase of 57 %, and vines for
83%. Therefore, vineyard production recorded a
growth of 78%, and yields increased by 74%. "In 2017,
yields were 4.8 tons per hectare, and in 2018, 8.4 tons
per hectare." Vines record higher yields of table grapes
compared to 2017 by 79%, and table grapes by 54%.3

3 Publication Green Report 2019, Ministry of Agriculture,
Forestry and Rural Development, Prishtina, p: 75.

4 Denda, S., Denda, B., Production and commaodity exchange
of grapes and wine: situation in the world and in  Serbia

In the 1990s, vineyards covered an area of 8.8 mil-
lion hectares (in Europe, 69.3% of plantations), in the
middle of the 2000s, 7.7 million hectares (58.4% in Eu-
rope), and in 2013 they were reduced to 6,9 million hec-
tares.* It is estimated that the world area under vine-
yards occupies about 6.969 million hectares.

Wine production or the so-called of God's nectar
in Kosovo and Metohija has a long tradition, so the
wine sector can be a good example for cluster develop-
ment, given that this segment is a rare example where
exports are greater than imports. As is well known, one
cluster helps create another.

(gumadija region), Agroeconomika, year 45, number 70,
Novi Sad, 2016, UDC: 338. 48, p: 82 .
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The authors from Kosovo and Metohija Ramaj V.
and Rama H. in their work from 2015 point out that
4965 winegrowers are seriously engaged in the produc-
tion of grapes on an area of 3170.27 hectares. Varieties
for wine production are grown on an area of 2455.82
hectares, table grapes on an area of 712 hectares and
grapes for drying on an area of 2.45 hectares. Also, the
same authors state that in 2013, 7.7 million liters of
wine were produced. According to data from the regis-
ter of Temporary Institutions of Kosovo and Metohija
(Kuéi Y, 2019), vines are grown on 3,320 hectares in
18 municipalities.

The agricultural sector has a significant share in
the economy of Kosovo and Metohija. The average ru-
ral household owns about 2.4 hectares, while only 10%
of the population owns more than 5 hectares.® There-
fore, the agricultural potential of Kosovo and Metohija
is limited.

The largest exporters of wine in 2013 per ton:®

1. Italia2016t, 2. Spain 1831, 3. France 1515t,
4. Chile 879, 5. Australia 711 t, 6. South Africa 605 t,
7. USA 414 1,8. Germany 400 t, 9. Argentina 322 t, 10.
Portugal 306 t.

Country 2017. 2018. 2019. 2020.
W Witalia 4.250.000 5.480.000 4.750.000 4.910.000
‘W Nrrance 3.641.900 4.920.000 4.220.000 4.660.000
—— Spain 3.248.000 4.490.000 3.370.000 4.070.000
B USA 2.333.900 2.610.000 2.560.000 2.280.000
B Australia 1.369.000 1.270.000 1.200.000 1.060.000
Argentina 1.182.100 1.450.000 1.300.000 1.080.000
China 1.163.600 930.000 780.000 660.000
| B south Africa 1.080.100 950.000 970.000 1.040.000
B Chile 949.200 1.290.000 1.190.000 1.030.000
™ Gormany 746.200 1.300.000 820.000 840.000
Portugal 673.700 610.000 650.000 640.000
B Russia 631.200 430.000 460.000 440.000
Romania 431.700 510.000 380.000 360.000
Brazil 355.300 310.000 220.000 220.000
= Hungary 318.000 360.000 270.000 240.000
& New Zeland 285.100 300.000 300.000 330.000
| = Greece 255.000 220.000 200.000 200.000
| Austria 248.600 280.000 250.000 270.000
Ukraine 187.200 100.000 100.000 100.000
B°E Moldova 180.100 190.000 150.000 120.000
= Bulgaria 108.000 110.000 90.000 90.000
T S pig 99.300
== Georgia 85.600
® Japan 79.600
B switzerland 79.200 110.000 100.000 90.000
Peru 76.500
== Croatia 72.600 100.000 70.000 70.000
== Uruguay 67.300 70.000 60.000 70.000
B zechRepublic 64.500 70.000 50.000 60.000
THE WORLD Total 24.800.000 29.400.000 25.800.000 26.000.000

Picture 2: Wine production in 2017 in liters.”

Export of wine from Kosovo and Metohija to other
markets in the period from 2013-2018. year was:® 1.
Croatia - 14,216,165 liters, 2. Serbia - 12,892,127 liters,
3. Albania - 5,934,046 liters, 4. Slovenia - 1,731,604
liters, 5. Switzerland - 1,120,394 liters, 6. Czech Re-
public - 1,126 .460 liters.

5 Beilock, R., RETHINKING AGRICULTURE AND
RURAL DEVELOPMENT IN KOSOVO, South-Eastern Eu-
rope Journal of Economics 2 (2005) 221-248.

6 https://worldpopulationreview.com/country-rankings/wine-
producing-countries

An important factor for successful wine export is
creating effective marketing and branding. Interna-
tional support and investments contribute to the promo-
tion of Kosovo wine. The EU office in Kosovo
launched the project "Wine Route and Development of
Wine Culture in the South of Kosovo™ in 2011-2013, in
which 269,371 euros were invested. Kosovo bottled

7 https://worldpopulationreview.com/country-rankings/wine-
producing-countries;

8 https://www.statista.com/statistics/240638/wine-
production-in-selected-countries-and-regions/
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wine is most often sold on the domestic market or ex-
ported to the surrounding area or to CEFTA member
countries. In order to increase the export of wine to in-
ternational markets, certain conditions must be met, as
well as the provision of internationally recognized cer-
tificates.

In 2021, Kosovo joined the Vranaec World Day
program, because viticulture and wine production are
developing at an incredible speed. Today, wines from
Kosovo and Metohija are exported to Albania, Bel-
gium, Bosnia and Herzegovina, the Czech Republic,
Croatia, Japan, the Netherlands, China and the
USA. There is an interesting data from the website
Wine Searcher, which is one of the leading global wine
search platforms, where it is stated that in the last five
years there were "as many as 77" searches from North
Korea for wine from Kosovo "Amselfelder Rosiere
Lieblich, sweet wine from Metohija which costs around
4 euros per bottle. The Kosovo Ministry of Agriculture,
Forestry and Rural Development, realizing the great
importance of wine production, constituted the Depart-
ment for Viticulture and Winemaking within the Min-
istry. Within the department, there are: viticulture sec-
tor, the wine sector and the sector for early detection of
diseases and pests. This creates the conditions for qual-
ity monitoring, preparation of strategic plans for the de-
velopment of winemaking. Also, the wine sector issues
documents related to wine quality control and manages
and organizes the process of organoleptic evaluation of
wine.

Due to the excellent climatic conditions, black va-
rieties are represented in three quarters of the vineyards,
while white varieties make up a quarter. Of the black
varieties, the most represented are Vranac (50.2%),
Prokupac, Gamay, Black Burgundy, and of the white
varieties Smederevka, Italian Riesling (GraSevina),
Chardonnay and White Prokupac. In 2020, wine pro-
duction was 9.3 million liters, half of which remained
for domestic consumption, and the largest export was
recorded to the Republic of Croatia and the Republic of
Serbia. According to the data presented by the Govern-
ment of Temporary Institutions in Kosovo, in 2020, 24
million euros were allocated for agriculture, with an in-
crease in subsidies per hectare from one thousand to
two thousand euros and subsidies per liter of wine from
4 cents to 8 cents. It is also reported that in 2020, Ko-
sovo and Metohija exported food products, alcoholic
beverages and tobacco worth around 43.5 million eu-
ros.

Kosovo's vinice

There are many names, some call them chateaus
and wine houses, some call them cellars, somewhere
they are wineries and wine cellars, and in Kosovo and
Metohija they are vineyards. Vineyards are specially
built parts of houses intended exclusively for grape pro-
cessing and wine storage. The most famous are the
Hocan vineyards. According to historical data from the

9 SAK 2012

10 Responses to the Feasibility Study Questionnaire. June
2012
1 Vasiljevi¢c et al. INFLUENCE OF THE

GOVERNMENTAL INVESTMENT SUBSIDIES ON

12th century, Stefan Nemanja donated this area to the
Hilandar monastery, since Velika Hoca reached its
peak in the Middle Ages by building 24 churches and
two monasteries. Back then, it was known that in this
area the influence of the coastal climate, which pene-
trates the White Drina valley, has a beneficial effect on
viticulture. This area has a large number of sunny days
throughout the year at an average altitude of 400 me-
ters, so it represents perfect conditions for growing
vines. Many wineries such as "Dedanska", "Vinice
Brki¢", "Vinarije PDurici¢", "Winarije Petrovic¢",
"Winarije Anti¢" produce top quality wines known as
"Dec¢anska vina". Among the most famous wines are;
the red wines "Rajska Basta" and "Izbor srca" as well
as the white wine "Postojbina" from the Anti¢ Win-
ery. At the Petrovi¢c Winery are "Metohija red wine",
"Carsko red", white wine "Zavi¢aj". In the north of Ko-
sovo and Metohija, the most famous wines are "Picus”,
"Parus”, "Oriolus", "Upupa" and "Merula" from the
Lakic¢evi¢ Winery.

Wine production as a new economic oppor-
tunity in Kosovo and Metohija

The contribution of the agricultural sector in the
gross domestic product (GDP) is almost 14.1%,° while
agricultural products account for 16% of total exports
and the agricultural sector provides about 25 general
jobs, mostly in the informal sector. 62% of the popula-
tion of Kosovo lives in rural areas and the agricultural
sector plays an important role in providing employment
opportunities and generating income for citizens living
in these areas.°

In recent years, wine producers from Velika Hoca
have gathered business representatives from the north
of Kosovo and Metohija in order to create additional
opportunities for possible new ways of economic coop-
eration.

It is important to point out that viticulture repre-
sents an important branch of agriculture in Kosovo and
Metohija. The areas under vineyards were drastically
reduced until the last decade. There were many reasons
for this. The most important reasons for such a situation
are the high investment costs for establishing a vine-
yard. Average investment costs are from 20,000-
25,000 euros for traditional technology that does not in-
clude modern technological systems such as irrigation,
anti-hail networks, anti-frost system, etc. Lack of finan-
cial resources is the main reason why the area under
vineyards is decreasing. The economic effectiveness of
investing in vineyards is negative with the current input
and output prices. With various government subsidies
(for grape seedlings and vine stakes), the effectiveness
results are positive values.** Therefore, stronger subsi-
dies for investments affect the revitalization of viticul-
ture in Kosovo and Metohija. The effectiveness of in-
vestments in viticulture is influenced by two factors,
grape yields and sales price changes. The level of in-
vestment sensitivity is relatively high, because weather
or market fluctuations can affect the reduction of the

DEVELOPMENT OF SERBIAN  VITICULTURE,
ECONOMIC THEMES (2017) 55(2): 179-198.
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value of production and thus the effectiveness of invest-
ment in vineyards can be jeopardized.

Independent winegrowers offer grapes to wineries
for a relatively low price of 15-25 cents depending on
the grape variety (Retallack, 2010). The average price
of a 750 ml bottle of wine in retail is 3.35 euros, and the
lowest price of domestic wine is 2.86 euros, Pinot Noir
3.07 euros, Cabernet Sauvignon 3.82 euros, Merlot
3.59 euros and Chardonnay 3.43 euros.*?

Conclusion

The production of grapes and wine represents a
significant share in the agricultural activity of Kosovo
and Metohija. The wine trade generates high incomes
for traditional producers in Italy, France and Spain. Ko-
sovo and Metohija is creating its place on the interna-
tional market. The dominant position in the production
and export of wine is held by small individual produc-
ers who find their way to regional markets with high-
quality grape varieties. The synergy of wine production
and tourism generates additional income. Therefore,
there are conditions for the economic conditions of Ko-
sovo-Metohija wine on the international market.

12 Taulant Gecaj, The Future of Kosovo Wine Industry: How
to Improve Performance on the Domestic and International
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Abstract

In the article a Darboux problem is considered for a generalized nonhomogeneous Euler-Poisson-Darboux
equation in the characteristic triangle. A solution of the problem was found using Riemann method. It was proved
that the function defined by the found formula actually satisfies the equation and boundary conditions.

Keywords: Darboux problem , nonhomogeneous generalized Euler-Puasson-Darbouh equation, Riemann
method, Riemann -Hadamard function.

Introduction
Many differential equations of hyperbolic type with two lines of degeneracy in characteristic coordinates
reduce to an equation of the form

L(U)Eu‘fﬁ[nié+n€§ju§+ﬁni§_n{}§ju"+w = o) N
Here, a, [, yare given real numbers.

In works [1-4] for equation (1) in case f(&,;7)=0with ,o¢ =y =0 in the characteristic triangle
A:{(f,n):0£§<rysl} nonlocal boundary value problems have been investigated . The solution of the
Cauchy problem for the equation L(u)sofor a>0, ,Be[O,l/ 2)Was found by the Riemann method in [ 5],
and in [6] it was found using the Erdelyi-Kober operator. In [7-8] for the equation L(U)EO in case

0<a,, [ <1/2,the Darboux and Cauchy-Goursat problems were studied. The solutions of these problems have

been constructed explicitly by the Riemann method.
Formulation of the problem
Consider the equation (1) in the characteristic triangle A of the plane £Ogz bounded by segments

OA={(&n)n=¢& — 0<é&<ll,  CA={(£1):0<&é<1},  OC={(0,7):0<py<l},  where
O0<a, f<1/2,and f(&,n)isagiven function.
Darboux's problem. Find a solution U(fﬂ?) c C(Z) to the equation (1) satisfying the conditions

U(ﬁ,é:) = ‘[(5), 0” 5’9 1 (2)

U(O,?]):l/l(ﬂ), 0” 77”1’ (3)
where T(g)and ,//(g) are given continuous functions, such that ;//(o) = 1(0).

The Riemann—Hadamard function of the equation L(u) = for conditions (2) and (3) was constructed in [7]:

R1(§,77;§0,770,]/), npu  1,>¢,
V 1, o'//or = (4)
(98775 7 }/) {R4(§,77;§0,770,}/), npu 1, <&,
R1(§a77;§o'77017):(70?%Fs(ﬂ’all_ﬂil_a;l"'k;o-zlo'l)’ ®)
. ) _SZ)Zﬂ 25-1
R4(§,77,§0,770,]/)=;([ /AR j (77 O-zﬂ X
o + o I:(go _65)(770 _U)]ﬁ
XM o A k1 P R (6)
kZ;k!(ﬂ)k Hz[l L-kil-pal-a;2 2,8,0_2, alj
where y =T'(1- 8) I T(B)T'(2-2p), o, =l +E) 1 (3 + SN W — &) 1 (1, _50)]ﬁ'

0, =(E-&)m—m) [ (n+&E)m + &) 0, =(E=&)m—m) 1 (17— &), — &)
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=—y(E-E)n-1), (B), :/3(,3+1)_“(13+ k _1) =F(ﬂ+ k) / r(ﬁ) is the symbol of Pochhammer,
I"'(z) is the Euler gamma function, Hzand F, are, respectively, the two variables hypergeometric functions of
Horn and Appel [9].

Derivation of the main formula
FunctionV/ (&,7;&,,17,; ) has the following properties:

1% it &,,n,satisfies equation (1) at f (5177) =0, and the adjoint equation in terms of variables £ 7:
L*(“)Eu‘f”_EHL+LM_EHL_LMW:O;
og|\n+& n-¢ og|\n+& n-¢
2°)V§—(L—LJV =0at =1,
+& n-¢
3°)vn—[i+i]v —0at &=&;
n+s n-¢

YV (&m0 037) =1
5°) 1im V(&7 60,17) =

6) im {VSE{L_LM {Vg_[L_LJV} 0 650,
7—£0 n+é n-¢& ptore n+é n-<& s

Let be u(¢&,n) a solution to the Darboux problem, and P(&,7,)be an arbitrary point of the domain
AUCA. Let'sfind u(&,,7, ). Inatriangle O'AD'bounded by I segments O'A’, AD’, O'D' lines,, ,, respec-

tively n=¢&+&, n=¢& —egand & =0inarectangle D'A'C'C bounded by segments D'A’, CC’, D'C’, AC’
of straight lines n=¢& +&, n=n, £=0, £=& — 2¢, respectively, the identity

VL(u)—ul (V) =M, +N, —Vf (£,7) =0, (7)
where M=Vu,]—uvn+(—2a 28w j N=Vu§+uV§—[—2a _2 Juv
nts n-¢ nts n-¢

We integrate identity (7) over the triangle O’ A'D and quadrilateral D"A'C'C’. Then, passing to the limit at
& —0 and using the properties1’° —6° of function V(g,n;gjo,%;y)and the boundary conditions (2), (3), we

obtain
o

u(&m)= J['//'(U)Jr a;ﬂw(n)}V(O,n;fo,no;y)dm

0

+(1+ 1 28 ) 7(2) 5%
(1 2’8) ( go I(Uo+§oj [( o)(§ 770):'
[1(zm)

<2, (al-a fiona),, d§+jd§f (EmV (&m:&mo)d ®)

is the Humbert function [9] .

where = =, ( i (a),(1-a), m 5

al-a,p, 01,0'2) (,3) aim! A
m,n=0 m+n

From the process of obtaining formula (8) it is clear that if there is a solution to the problem {(1),(2),(3)} :

then this solution has the form (8). From (8) at 0< «,, <1/ 2, f(&,1) = 0follows the formula obtained in [7].

Let us study formula (8). The first and second terms were studied in [7]. Here we consider the third term.
Let us introduce the following notation:

U

680’770 J-d‘fj §U 50177015777) ©)
Theorem. If the function f (5,77) can be represented as

f(&m)=(n-¢)" 1(&n). 6>0. f,(&m)eC(B). (0

then the function F (50,770) in the domain A satisfies equation (1) and the boundary conditions
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lim F(fo 770) 0, 0<& <L F(501770)|§=0 =0.0<p,<1.  (11)

Proof. Taking equality (4) mtg0 aécount, we write (9) as

F(501770):Li_r3|:|:18(§o'770)+F4g(§o’770)]‘ (12)
where
&—2¢
15(50 770 J. dé J. 98 17,801 Mo 7) n (13)
0 S+e
S—2¢

4g(‘§0 770 _[ dé I (‘f 17,8010 7/) n (14)

0 Et+e
Now, using equalities (13) and (14), we find the derivatives of the function F (go,no)and F,, (50,770):

8F Tl M
Fulom) ¥ ¢ (- 25m)R (& -2z b -

650 Ste
So—2¢
J. 5504.5 §§0+5;§01770;7)d§+
50 —2¢ 7
+ | d& ) Ri(‘:g ;s 630’770)
J. 50[5 050
R, (So: 1o e
é—im: E[ f (§1770)R1(§a770;§01770;7)d5+
fo 2¢
fj (é,n)ai&(é,n:éo,%:y)dﬂ'
0 &ote o
aZFl.s 0o
#: f(950—28,770)R1(§0—28,770;50,7]0;]/)+
j 2577 ?7 R1(50—25777i§oﬂ70?7)d77—
Ste 0
So—2¢
J- ‘féto"'g R1(éE So &S0 Mo 7/)d§+
So—2¢
_([ f §770 650 §770;§ov770;7)d§0+
So—2¢

+ j dgéjﬂ aéo R(&m&my7)dn:

5 o So—2¢
Focleom) (74 (26— o)R, (6.6 - cidymin) e+

FE

S-26  GozE

+ [ de | (fn)ag S(Emémey)dn:
0 Eve 0

» (50’ 0) 50728 40*8 a
_ L = dC l I ,77 |{4 é’;;; 0 ‘0"’ ‘
E 4¢ 50’ ;0 go [ — é

* I d‘fj 550 R(&mm:&ymei7)dn-

Et+e

Let's make an expression L[Flg &l )+ 45(501770)]'



Norwegian Journal of development of the International Science No 91/2022 27

L| F. (&) + Fu (&000) | =

So=2¢ 1y 2
) '(’; dggié»f(gln){aéfaﬂoR1+(770f§0+ féojaigolz\)l-'_
+(%i§0 ﬂfoj R1+7R1}d77+
So=2¢ "y PL
) f[ dggo'[gf(g,n)[a‘fo R4+(770i‘§0+770€§ojai;0R4+
+(770+§0 ] R, +7R4}d77+

So=2¢

+£ f(&, n){agoRl (,7 (ig _noi%ja}

dé+
=M

m (24 ﬁ
+§oJ:-s |:8770 +(770 + (:0 ' Mo _§O]R1:| §=¢o—2¢ dﬂ ’
&2¢ 8 a B
'([ {f(g n){a% 4+(770+§0+770_§0 R4]7=§o _

" « . B )]
_f(":an)|:a770 R1+[770+§O +770§OJR1_,7§+8}+

+f("-fo_2‘9’770)R1(§o_2‘9’770;501770;7/)' (15)
Due to the properties of the functions R and R,, the integrands in the first two iterated integrals are equal

to zero.
By expression [9]
(), (8 ’) "
F(a.a B.Bxy)=) ~——n ) "F (e, B,y +n;X)
n=0 n
from the equality (5), we obtain
R(&Em& )= OZ ZZ ) ofF(B1-Bl+k+nic,) (10)
k=0 k') n=0 1+k
It is easy to verify that
0 a p
SsR= SRR+
0%, M+ M=%

+00(03)' é '63 i(a)”(l_i!)“ ofF(B1-Bl+k+n;o,)+

+o,(o,) 3 O-; 3 a)n(l—a) it +k+n;o
o(01) 2 _ZZ(Hk)n(n_l) F(A1-Blrk+nic,)+

|
: e (a), (1- 1
+“°("2)fo§($)2§(0([1”(k mrol LR (L p2-parkinn)

0
8_770R1_ 770+650R1 _§0R1+
, I k-1 +00 1_

a),(1-a) o F(B1-plrk+mo,)+
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& of w(a),(l-a), ,A(1-5) .
+ao(az)n0§(k') Z(; Lk ni o T F(1+B3.2-B,2+k+n;0,)
Then
a B _
aé:oRl [770+650+770_§OJR1_

&(a),(l-a), .
y(n—m,) ozkl )|nz;, (Lrkn! olF(B1-pl+k+mo,)+
L=m)(m+é) ooy pla)(-a)or oy o
2 n,+2) P k) (g S Ak emen)
L-m)(e-n) ooy $(a)(-a),
(n-&)m-&) 2y

"SE (kY E (1+k),n! o

1
x% F(1+8.2-,2+k+n;o,): (17)
a p
+ =
aﬂoRl [770+§0 no_gole
oyt ”’(a)n(l—a)n : .
r(6-%) oZk, i (1+k) OTF (BA-Bl+k+mo,)+
(5 50 77"'4:0 Ug - ) [ .
A-B1+Kk+n; +
(77+§)(770+§0)20'0k0(k|)2z 1+k ) (,6 s 0-2)
(E=&)(&% =) cfsk S )

(77 5)(770 0)2 Og k' ”Z‘; 1+k 7
B(1-5) ~ . (18)
1+k+nF(1+,B,2 B.2+k+n;o,)

Putting n=nm, in (17), we get
0 o p
—R+ - =0
|:6éjo i (770 +§o o _go]Rl]l%
From (18), it easily follows that

. 0 o Jij

lim|—R, + - =0

Ho[afoRl [770+§0 no—foJRlL%_zg

Now consider the expression under the last integral in (15). Applying the formula [9]
F(ab,c;x)=(1-x)""F(c—a,c—b,c;x) (19)
to the function F(1+ B.2—B2+k+ n'O'z) in equality ( 18 ), we get

a p B
8770R1 [o+§o+ o_gole_

7(&-&)o Oikl )'m 1+k_ a), o F(B1-B1+k+n;o,)+
(5 50)(77+950 & oof & 1 a)n0'1 B .
(77+§)(770+§o) o-kzc;(k')znzll 1+k ) (ﬂ’l ﬂal+k+n,o'2)+

+(§ &) (& — n)am 55 &(a),(1-a),
(77_6:)(770_50)2 Okz—(;(kl) Z )

(«
< (1+k) n!
xﬁ(l—ﬂ){(n—fo)(%—f)

k+n-1
F(l+k+n-pgk+n+A2+k+n;o,) (0
Trken (77—5)(770—50)} rken-g 2

n
o, X
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Then, due to the uniform convergence of the series, it follows from equalities (26), (27), (28) that the condi-
tions



32 Norwegian Journal of development of the International Science No 91/2022
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Then, due to the uniform convergence of the series, it follows from equalities (30), (31), (32) that the condi-
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By virtue of F (50,770) = Fl(go,%) +F, (go , 770), the equalities (29) and (33) imply that conditions (11) are

satisfied.
Theorem has been completed.
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Abstract

https://doi.org/10.5281/zenodo.7032255

In the present study, we followed for 96 hours the effectiveness of some chemical compounds proposed for
the treatment of Candida albicans, more precisely: essential oils of: ginger, lemon, frankincense and neem, cedar,
wormwood, Siberian cedar oil, magnesium oil, tincture of iodine 2 %, 2 solutions of sodium bicarbonate, apple
cider, apple cider vinegar, iodized salt, citric acid as well as four solutions (samples) of 1M acetic acid.

Keywords: Candida albicans, culture medium, culture plates, Candida Spp., essential oil, tincture

Abbreviations: h- hour; ATCC — standard culture
of Candida albicans; pl - microliters; ml-milliliters; PS
— physiological serum; 1M — molar concentration (1
mol/L; where L = liter).

Introduction

Candida albicans is a single-celled fungus from
the yeast group, which in healthy people can act as a
saprophyte of the digestive tract. Candida tropicalis is
less common. Contamination with the fungus can be
done through direct contact with the patient or through
shared objects (1). Recent studies carried out in Europe
and the USA highlight the increase in the incidence of
nosocomial fungal infections, with a worrying mortal-
ity rate, which can reach 40-70% of cases. Fungiemias
due to various species of Candida are ranked 4th, in
terms of incidence, in the list of systemic infections as-
sociated with medical care, after bacteremias with spe-
cies from the genera Staphylococcus, Steptococcus,
Enterococcus (2), (3).

Candida albicans is a commensal of the digestive
tract and vagina. Depending on the location, it is clas-
sified into: cutaneous candidiasis; mucous candidiasis;
nail candidiasis (candidal onychomycosis).

Cutaneous candidiasis affects in order of fre-
quency: intertriginous regions, periorificial skin, fin-
gers (4).

Candidal onychomycoses are nail lesions caused
by nail infections with yeast fungi belonging to the ge-
nus Candida. The species most commonly found in nail
parasites is Candida albicans. Other less frequently iso-
lated species are Candida guilliermondi, Candida trop-
icalis, Candida zeylanoides, Candida krusei or Candida
parapsilosis (5).

Factors favoring infection include prolonged anti-
biotic therapy, immunosuppressive therapy, diabetes,

AIDS, use of contraceptives, antitrichomoniasis treat-
ment (6). Candida infections can be superficial or inva-
sive; superficial infections often affect the skin or mu-
cous membranes and can be successfully treated with
topical antifungal medications. However, invasive fun-
gal infections are often life-threatening, probably due
to ineffective diagnostic methods and inadequate initial
antifungal therapies (7), (8).

Invasive candidiasis is usually caused by dissemi-
nation of endogenous Candida species colonizing the
patient’s gastrointestinal tract. The risk for invasive
candidiasis is higher during the early posttransplant pe-
riod because of neutropenia, severe mucositis, and the
presence of a central venous catheter (9).

MATERIAL AND METHOD

The study was conducted over 4 days between Au-
gust 25 and 30, 2019 at the "Provita 2000 Medical Cen-
ter" Clinic in Constanta. The purpose of the study was
to investigate the action of some natural products on
Candida Albicans colonies. For this, we used
Sabouraud standard culture medium, on which we
seeded samples of Candida albicans, from a standard-
ized assortment, called ATCC. We introduced the
plates to the thermostat, at the standard temperature of
37 °C (10). In the present study, we carried out several
experiments during 96 hours, using both natural prod-
ucts (essential oils, tinctures, etc.) and chemical prod-
ucts (sodium bicarbonate, citric acid, iodized salt), in
order to be able to follow the action of the chemical
compounds on Candida albicans cultures. The chemical
compounds that were analyzed in the study were pre-
pared in different dilutions. We then analyzed the size
of the diameter of the zones of inhibition and lysis of
the mycelial colonies at different time intervals (at 24
h, 48 h, 72 h (10) and at, 96 h).

Results
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In this study, we investigated the action on candida
of some essential oils: ginger, lemon, frankincense and
neem, cedar, wormwood, magnesium oil, Siberian ce-
dar oil, tincture of iodine 2 %, sodium bicarbonate so-
lutions, apple cedar, of apple cider vinegar, citric acid,
as well as four solutions of 1M acetic acid, over a pe-
riod of 96 hours. In the first phase, | made the necessary

@
Fig. 1.a. Preparation of sodium bicarbonate, citric acid and iodized salt solutions; 2.b. Preparation of 1M acetic
acid solutions

96 h experiment (4 days)

a. In the first experiment | used apple cider, apple
vinegar, iodized salt and citric acid. To prepare the cit-
ric acid solution, I dissolved 5 g of the substance (citric

@

dilutions, after which | added 2-3 colonies of Candida
spp. | mixed and left them at the thermostat for about
an hour. Later, from the emulsion obtained, | seeded on
the Sabouroud plate and introduced the samples to the
thermostat for 24 h, 48 h...96 h, reading the result for
each case.

(b)

acid) in 20 ml physiological serum. Apple cider and ap-
ple cider vinegar were used as they were commercially
available. The iodized salt solution was prepared from
5 g of iodized salt and 20 ml of saline.

(b)

Fig 2. Culture plate seeded with Candida albicans and apple cider, apple vinegar, citric acid and iodized salt at
24 h (Fig 2.a) and 48 h (Fig. 2. B)

For apple cider and apple vinegar we observed sensitivity in the first 24 h after sowing.

(@)

(©
Fig.3.a. Petri dish seeded with Candida albicans and apple cider, apple cider vinegar ig. 5 a and b), citric acid
and iodized salt at 72 h (fig 3.a and b)
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(@) (b)
Fig. 4.a. Petri dish seeded with Candida albicans and apple cider, apple vinegar, citric acid and iodized salt at
96 h (fig 4.a); Petri dish seeded with Candida albicans and apple cider, apple vinegar at 96 h (fig.4.b)

After 48 h, candida reappears in the case of the 4  b. Sodium bicarbonate: 5 g/ 20 ml physiological serum,
substances used in the study; there is sensitivity to ap-  respectively 10 g/ 20 ml physiological serum. 2 % tinc-
ple cider vinegar at 48 h and after, but not completely.  ture of iodine was used in its native state.

(@) (b) ©
Figure 5(a, b, c). Culture plate seeded with tincture of iodine (a, c) as well as sodium bicarbonate solutions at
24 h (a),48 h (b), 72 h (c)

For sodium bicarbonate solutions no action appears against Candida albicans colonies in the first 4 days of
incubation. The tincture of iodine proved very active on the Candida colonies during the 4 days.

)
\

(a) (b) (©
Figure 6 (a, b, c). Petri plate seeded with Candida albicans with solutions of sodium bicarbonate (a, b) and
tincture of iodine at 96 h (Fig 6.3, ¢)

¢. Acetic acid 1M
For the experiment with acetic acid | prepared in the first phase 4 solutions/ samples of 1 M acetic acid (see
table no. 1 and figure 1.b).
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Table I. Composition of microbiologically analyzed acetic acid samples (used in the study)

Crt no Samples Acetic acid 1M Physiological serum Volur_netri_c ratio
(ml) (ml) (Acetic acid/ PS)
1. [ 1 5 1/5
2. Il 2 5 2/5
3. i 3 5 3/5
4 v 4 5 4/5

@) (b) © (d)
Figure 7 (a, b, ¢, d). Culture plate seeded with Candida albicans on which the four solutions of 1M acetic acid
were applied at 24 h (a, b), 48 h, 72 h (c) and 96 h (d), respectively

24 h after Candida seeding is observed a certain d. Siberian cedar oil (crude cold-extracted seed oil
sensitivity for solutions / samples 11, I1l and even IV of - for internal use), cedar essential oil, magnesium oil for
1 M acetic acid, but not enough. The acetic acid used  massage (from Favisan), wormwood oil -200 pl oil /800
for the 48h, 72h and 96h, specifically samples Ill and  ul physiological serum
IV has a degree of fungicidal action, but Candida albi-
cans does not disappear permanently.

(© (d)
Figure 8(a, b, ¢, d) Culture plates seeded with Candida albicans on which oils of: Siberian cedar, cedar,
magnesium and wormwood were applied in a concentration of 20% at 24, 48, 72 and 96 h
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After 24 h, a degree of sensitivity occurs with ce-
dar essential oil, unlike Siberian cedar oil for internal
use. The four substances used in the experiment: Sibe-
rian cedar oil, cedar oil, wormwood oil and magnesium

oil were inactive on Candida albicans, for the 4 days of
the experimental study.

e. Ginger, lemon, frankincense and neem 0il-200
ml 0il/800 ml physiological serum

(©

In the case of ginger, frankincense and lemon oils,
a fungicidal action occurs in the first 24 hours. After 48
h, the action is maintained only with the ginger oil, a
little with the lemon oil and a little with the frankin-
cense oil. With ginger oil, candida did not reappear 72
h after sowing; also, with ginger essential oil, fungi-
cidal action is also observed after 96 h, compared to
neem oil, respectively, frankincense oil and lemon oil.
Lemon oil and frankincense oil show a certain fungi-
cidal action from the beginning, until the end of the 96
h; however, candida continued to re-emerge in a very
small amount with these substances 2 days after seed-
ing.

Discussions

The dilutions of 200 pl substance/800 pl physio-
logical serum were made for the essential oils, and the
iodine tincture applied had a concentration of 2%. Ap-
ple cider and apple vinegar were sampled as they were
commercially available. lodized salt, sodium bicar-
bonate and citric acid were used in solutions (in liquid
state). For acetic acid CH3-COOH, 1 M, we made 4
different samples for the proposed study (see Table
no.1). These substances were either in the form of tinc-
tures, essential oils or other commercially available so-
lutions. Over the solutions | added some colonies (2, 3)
of Candida Spp. Apple cider and apple vinegar applied

(d) (€
Figure 9 (a, b, ¢, d, e.) Culture plate seeded with Candida albicans on which ginger, lemon, frankincense and
neem oils were applied in a concentration of 20% at 24 h (a), 48 h (b,c), 72 h (d), 96 h (e)

in their native state show fungicidal action in the first
24 h, compared to the iodized salt solution and the citric
acid solution used in the study. With tincture of iodine,
an obvious fungicidal action is observed against Can-
dida albicans and less with apple cider vinegar after 4
days after inoculation with Candida albicans. The so-
dium bicarbonate solutions used did not show fungi-
cidal action against Candida albicans; proved ineffec-
tive at the concentrations used. In contrast, iodine tinc-
ture maintained its antifungal effect for the 4 days.
After 24 h of seeding, some fungicidal action is
observed in samples |11 and IV of acetic acid, but not
sufficient to inhibit the Candida colonies completely.
Ginger, frankincense and lemon oil show a degree of
fungicidal action in the first 24 hours compared to neem
oil, as well as 48 hours after inoculation with Candida
albicans. Also, after 72 h and 96 h, sensitivity appears
to ginger oil, frankincense and a little to lemon oil com-
pared to neem oil, which was not effective against can-
dida. It was observed that the four substances used in
the experiment: Siberian cedar oil, cedar oil, worm-
wood oil and magnesium oil, were ineffective on Can-
dida albicans, during the 4 days of the study, with the
exception of cedar oil, which for 24 h showed fungi-
cidal action against candida. Oil of lemon and frankin-
cense showed some sensitivity from the beginning until
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the completion of 96 h, but candida continued to recur
with these substances at the concentrations used. Apple
cider vinegar used in food can be a prophylactic, but
also curative remedy in the treatment of Candida. Can-
dida albicans shows sensitivity for the first 24 h to gin-
ger, frankincense and lemon oils and even more, for the
96 h from seeding to ginger, for dilutions of 200 pl sub-
stance/800 pl physiological serum. For this reason, the
mentioned substances can have prophylactic and cura-
tive indications for Candida albicans. Tincture of iodine
proved its antifungal effect for the 96 h of research.
Bottom of Form

CONCLUSIONS

For apple cider vinegar, sensitivity of Candida col-
onies appears in the first 24 h compared to apple cider,
iodized salt solution and citric acid. After 24 hours, a
certain sensitivity of the Candida colonies to apple ci-
der vinegar is observed, up to 96 hours of evaluation,
but not completely; Candida reappears. The 2 sodium
bicarbonate solutions we used in the study were found
to be inactive in treating Candida. For the 4 days there
is some sensitivity to samples Ill and IV of 1M acetic
acid, but not enough to combat run. A higher concen-
tration of acetic acid solutions; acetic acid which is
commonly called vinegar could favorably influence the
treatment of Candida albicans. A marked sensitivity of
Candida colonies is observed for ginger oil and tincture
of iodine, and a little for apple cider vinegar, after the 4
days of the study. Candida is totally sensitive to iodine
tincture and ginger oil.

The results of the experiments reveal the fact that
to treat mycoses of the skin and mucous membranes,
we can use plant extracts (tinctures or oils) that can be
applied locally. Thus, ginger oil is recommended,
which showed a maximum fungicidal effect on Can-
dida albicans colonies after 96 hours of incubation. The
recommended concentration is 20%, in daily applica-
tions, until a total healing of the lesions.

Also, frankincense and lemon oil determine sensi-
tivity of Candida colonies in the first 24 hours and, sub-
sequently, to a lesser extent after 48 hours from seed-
ing, up to 96 hours. We can consider that frankincense
and lemon oil used in higher concentrations would give
a good anifungic result or possibly by mixing them with
other fungicidal substances. Lemon oil and frankin-
cense oil can be used repeatedly/alternately with other
antifungal substances.

Candida albicans is sensitive to apple cider vine-
gar, especially for the first 48 hours, and to a lesser ex-
tent thereafter. It could be used more often in food, with
a prophylactic purpose. lodine tincture and ginger oil
showed their antifungal role in treating candida for the
4 days of the study.
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Abstract

Despite the optimization of antenatal protection and the improvement of modern diagnostic methods, specific
infections of the perinatal period are the leading cause of neonatal mortality and morbidity. The purpose of the
research is to assess the significance of risk factors for the development of perinatal infections in premature infants
accrding to the results of cluster analysis

Materials and methods of research: This work is based on a comprehensive (anamnestic, clinical, paraclinical
examinations and the results of enzyme immunoassay or/and polymerase chain reaction) examination of newborns
with perinatal infections.

Results: A systematic research of factors predisposing to the development of perinatal infections using mul-
tifactorial mathematical cluster analysis with an assessment of parameters (31) in premature infants allowed iden-
tifying anamnestic and clinical features of the disease course. Cluster analysis by anamnestic, clinical and labora-
tory parameters revealed a relatively favorable cluster 1 and an unfavorable cluster 2. Premature infants with mono
(CMVI) 69.14£3.1% and mixed infections (63.6+4.5%) belonged to cluster 2, which indicated the severity and
generalization of the infectious process. The study of these results makes it possible to assess the prognosis of the
outcome of the disease and thereby reduce the range of studies conducted, as well as serve as a basis for choosing
the most effective drugs for immunocorrection.

Conclusion According to the research results, we have developed a method for predicting the disease, taking
into account the cluster organization of the clinical status, which allows us to assess the condition of newborns
that do not require specialized laboratory research methods.

AHHOTADMA

HeCMOTpH Ha OIITUMHU3AITUIO aHTEHaTaJIbHOU OXpaHbl, COBCPUICHCTBOBAHUA COBPEMCHHBIX METOAOB JUATHO-
CTHUKH, I/IH(I)GKL[I/II/I, CHCHI/I(bI/I‘IHLIe JJIA TIEPUHATAJIIBHOTO IIEpHUoa ABJIAOTCA HH}Z[PIpy}OIlIeﬁ HpPI‘IPIHOﬁ HCOHATaJIb-
HOW CMEPTHOCTH U 3a00JICBA€MOCTH.

Lenb vccne1oBaHus: MO Pe3yNbTaTaM KIaCTEpHOTO aHAIN3a IPOBECTH OIIEHKY 3HAYMMOCTH (haKTOPOB PUCKA
Ppa3BUTHA IICPUHATAIIBHBIX I/IH(DCKLH/II\/'I Y HEAOHOIICHHBIX JleTeI\/’I.

MaTepI/IaHLI 1 METOAbI HCCHCHOBaHHﬁ: B OCHOBY HaCTOSIHICfI pa60TLI TIOJIOKE€HO KOMIIJICKCHOEC (aHaMHeCTI/I‘Ie-
CKHEC, KIIMHUYECKUEC, MTapAKITIMHUICCKUEC O6CJ‘I€)IOBaHI/I$I 1 PE3yJIbTaThl I/IMMYHO(l)epMGHTHOFO aHaJIM3a UIIW/H [10JIU-
Mepa3H0171 HeHHOﬁ peaKHI/II/I) 06CJ'IGI[OBaHI/I€ HOBOPOXKJACHHBIX C IEPUHATAJIbHBIMU I/IH(l)GKIII/IiIMI/I. Pe3ynLTaTmz Cu-
CTEMHOC H3Yy4YCHUC @aKTOpOB, npeapacrojgararommx K pasBuTUO NepruHaATaJIbHBIX I/IH(i)eKIII/Iﬁ C MPpUMCHCHUCM
MHOTO(]AKTOPHOTO0 MaTEMaTHYECKOT0 KJIACTEPHOTO aHAJIN3a C OLIEHKOH napaMeTpoB (31) y HeTOHOIIEHHBIX JeTeH
IIO3BOJIMIIO I/IHGHTI/I(i)I/IIII/IpOBaTB aHaMHECTHYECKHE U KIIMHUYECKHE OCOOEHHOCTH TeUeHUs 3a00JIeBaHusl. KﬂaCTep-
HBIM aHaAIW3 110 AHAMHCCTHUYCCKHM, KJ'[I/IHI/IKO-J'[a60paTOpHBIM napamMeTpam BBIABHUII OTHOCHUTCIIBHO 6naronp1/mT-
HBIH Kinactep 1 u HeGmaronpusaTHeIi kinactep 2. Hemoromenusie ¢ Mmono (LIIMBU) 69,143,1% 1 MukcT-nuH(peKI#-
samu (63,6+4,5%) OTHOCHIINCH KO 2 KITacTepy, YTO CBUAETEIHCTBOBAIIO O TSHKECTH M FeHEepATN3aIiy HH(PEKIIHOH-
HOTO IIporecca. H3y‘IeHI/Ie OTUX PE3YJIbTATOB MO3BOJIACT OLCHUTH ITPOTHO3 UCXOOa 3a00JIEBaHUS U TEM CaMbIM,
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COKPATHUTh CTIEKTP MPOBOJIUMBIX HUCCIIEAOBAHUMN, a TAK)KE CITY>)KUTh OCHOBOM /7151 BBIOOpa Hanboee 3 HeKTUBHBIX

MpenapaToB Il UMMYHOKOPPEKITHH.

SaxmoueHre Ha ocHOBaHUM pe3yabTaTOB COOCTBEHHBIX MCCIICAOBAHMIA pa3pabdoTaH crocod mporaosa 3ado-
JIEBaHUS ¢ YYETOM KJIACTEPHOU OpTaHU3allii KIMHUYECKOTO CTaTyca, MO3BOJISIOMINN OLlEHUBATh COCTOSIHUE HO-
BOPOXKJCHHBIX, HE TPEOYIONUX CICIUATN3UPOBAHHBIX JIA00OPATOPHBIX METOJIOB UCCIICTOBAHHMS.

Keywords: perinatal infections, premature newborns, cluster analysis.
KiroueBble cioBa: NEpUHATAJIbHBIC I/IHq)eKHI/II/I, HCTOHOMICHHBIE HOBOPOXKACHHLIC, KHaCTepHHﬁ aHaJIu3.

HecMoTps Ha aHTEHATATBHYIO OXpaHy, ONITUMHU3a-
IIUIO TAKTHKH BEJCHHUS OSPEeMEHHOCTH, BHEAPCHUS 00-
Jee COBPEMEHHBIX W MH(POPMATHBHBIX METOIOB IHa-
THOCTHUKH BHYTPHYTPOOHOH HHQEKIWNH, JICUCHHUI H
npoduIakTHKY, WHPEKIUU CHenUpUIHbIE Ul Tepu-
HaTaJbHOTO IEpHOJa SIBIAIOTCA BeAylled MpUYMHOMN
HEOHATAJIbHOW 3a00JieBaeMOCTH U cMepTHOCTH [1-4].
Yacrora BcTpeuaemoctd BYU koneGnercs ot 6 10
53%, nocturas 70 % cpenu HeIOHOLIEHHBIX AeTeH [5].
B 3THX ycnoBuUsIX CTaHOBUTCS OUEBHIHOM 0c00ast aKTy-
JIBHOCTB MPO(QUIAKTHKN, CBOEBPEMEHHON paHHEH au-
AarHOCTUKA U d(PPEKTHBHON Tepanmiu WHQPEKITMOHHOMN
TIATOJIOTHH B IIEPUOJ HOBOPOXKICHHOCTH [6,7].

BHyTpnyTpoOHbIe MH(EKIUH, SBISIONIMECT OJ-
HOM M3 OCHOBHBIX IPHYUH POXKICHUS JeTeH HEIOHO-
IICHHBIMH, TAKXKXE OIPENEIIAIOT BA)KHOCTh HAyYHBIX HC-
cJeI0BaHUI MPOBOJUMBIX B JAaHHOM HampaBieHHH [8].

W3BecTHO, YTO B MAaTOreHe3e BHYTPHYTPOOHBIX
HHQEKIHIA 33/1eiICTBOBAHBI KIIMHUYECKUE, (PHU3UOTIOTH-
9YecKue, MMMYHOJIOTHYECKHE U TeHeTHYeCKHe MeXa-
HU3MBI[9-13]. B cBsA3M ¢ 3TMM OYEBUAHOM cTana Ierne-
€000pPa3HOCTH BBIJETICHUS MPU3HAKOB NEPHUHATATIBHBIX
MH(EKINH, yCTaHOBJIEHHE KOTOPBIX IO3BOJIMIO ObI
MPOTHO3UPOBATH Pa3BUTHE O0JIE3HH U 3()(HEKTUBHOCTD
nedyenust. OMHUM U3 OpPUTHHAJBHBIX PEIICHUH yKa3aH-
HOHM 3a7ia4¥ SIBUJIOCh NPUMEHEHHE KIIaCTEepHOTO aHa-
TM3a JUTA pa3rpaHuueHUs] KIIMHIIECKUX TPU3HAKOB T1e-
pHHaTaJIbHBIX MH(EKIUiITy HOBOPOXK/ICHHBIX JETEH.

Leap uccaenoBaHus: MO pe3yabTaTaM KiacTep-
HOT'O aHaJIM3a MPOBECTH OLIEHKY 3HAYMMOCTH()AKTOPOB
pHCKa pa3BUTHUS IEPUHATAIBHBIX HH(YEKINN Y HETOHO-
LIEHHBIX JIeTEeN.

Martepuansl 1 METOJbl UCCIIEJOBaHUNH:B oCHOBY
HacTosIIIeH paboThI OIOKEHO KOMILIEKCHOE 00cie10-
BaHNME HOBOPOJK/ICHHBIX C NIEPUHATAILHBIMU HH(EKIIN-
saMu. PaboTa BEINTOJIHEHA B OTAEIEHHUIX MATOJIOTHHU JI0-
HOIIIEHHBIX ¥ HEJIOHOIICHHBIX HOBOPOJXK/ICHHBIX, aHEC-
TE3WOJIOTHH, PEaHMMalWd ¥ HMHTCHCHBHOW Teparnuu
HUUN Tlenmatpun umenu K.A.Papamxesoil r.baky
(Azepbaiimxanckas Pecriybnuka). J{u3aita uccienosa-
HUS BKIIIOYAJI JIBA 3Tara M COCTOSAT U3 PETPOCIIEKTHUB-
HBIX ¥ TIPOCIIEKTUBHBIX METONOB HccienoBaHus. Ha
MEpPBOM JTalle MPOBEACH PETPOCHEKTHBHBIM aHAJM3
MEIHITMHCKIX KapT 456 HOBOPOXKICHHBIX C BepHpHIIN-
POBaHHOW BHYTpHYTpOOHOH wWHpEKIMeld pa3IudaHON
JTHONIOTHHU. B Xoz1e naHHOTO McciaenoBaHus ObUIN MO-
Jy4eHBI JaHHBIE O COMaTHYECKOM, aKyIIePCKO-THHEKO-
JIOTHYECKOM aHaMHe3€ JKeHIIWH, 0COOEHHOCTSX Tede-
HUS JaHHOM OepeMeHHOCTH M poJoB. [Ipoananusmpo-
BaHbl OCOOCHHOCTH Te4yeHusl 3a00JeBaHMs, JaHHBIC
MapaKkIMHAYECKUX, HHCTPYMEHTAJIBHBIX M HMMYHOJIO-
THYECKUX METOAOB HCCIECIOBAHNSA y HOBOPOXKICHHBIX
JIeTel 0 KapTaM KIMHHUYECKOTO, 4 Ha yMEpLIMX AeTeH

— MOP(}OIIOTHIECKOTO HCCIIeJOBaHMUS, COCTABICHHBIM
Ha OCHOBE HCTOPHil 00JIe3HI HOBOPOIK/ICHHBIX.

Bropoii sranm BKIOYam CHCTEMHOE H3y4eHUE
KJIIMHUKO- HMMMYHOJIOTHYECKOTO  cOCTOsSHUSA 278
HOBOPOXK/ICHHBIX C MICPUHATAIHHBIMU UHQEKIIAIMH.

U3 Bcex HaOMIOMaEeMBIX HOBOPOXKICHHBIX, HEIO-
HOIIICHHBIX CO CPOKOM recraimu 27-37 Henenb ObLIO
433 (52,0 £1,8%). Cpeau HUX CO CPOKOM recTanuu36-
37 wenmens O0but0 222 (51,3£2,4%), CO CPOKOM TecTa-
uuu 34-36 Henens 127 (29,3+£2,2%), co cpokoM recta-
uuu 31-34 wenems 67 (15,5+1,7%), co cpoxom 31-27
Henens 17 (3,9+£0,9%) HoBOpokIeHHBIX. B 3aBucHMO-
CTH OT PE3yNbTaTOB KOMIDICKCHOTO OOCIEIOBAaHUS H
ydera 3THOJIOTHH 3a00JieBaHHsS HEIOHOIICHHBIC pac-
npenaeneHsl Ha 3 rpynnsl: [ rpynna - 220 HOBOpOXKIeH-
HBIX C BHYTPUYTPOOHOH IIUTOMETAIOBUPYCHON HH(EK-
nueit; II rpynma- 118 HOBOPOXKAEHHBIX CO CMEIIaHHOM
uHpexuueii; I rpynna — 84 HOBOPOIKIEHHBIX C CETICH-
coM. KoHTposibpHYIO Tpynmy cocTaBuiid 33 yCIOBHO-
3I0POBBIX HEJIOHOIIICHHBIX.

[TonTBepkaeHnemM AuarHo3a NepUHATAIBHONW HH-
(eKIun CIyKIiI KOMIUIEKC aHAMHECTHYCCKUX, KITMHU-
YECKHX, MapaKIMHAYSCKUX OOCIICIOBAHUA U Pe3yIib-
TaTHI CIIENU(UICCKAX METOJIOB HCCIICIOBAHUS (UMMY-
HO(EpPMEHTHBIN aHAJN3 FUTH/HM ITOMMepa3Has IIermHas
peaxwst). Bcem 6onpHBIM npoBeneno Y3U - uccneno-
BaHHUE TOJOBHOI'O MO3Ta, OPraHOB OPIOIIHOM MOJIOCTH
U Cep/iia, peHTreHorpadus OpraHoB Py IHON KISTKH U
Opro1HOM MoJ0CTH. J{JIsi BRIOTHEHUS TaHHOM 3a7auu
UCTIOJIB30BAJICSA TUCTIIEPCHOHHBIN aHamu3 ANOVA.
Heo0xonumMo y4nuThIBaTh TOT (akT, YTO Y€M MEHbIIE
3HaUEHUE BHYTPUTPYITIOBOH U OOJIbIIIE 3HAYSHHE MEXK-
TPYNIOBOM JTUCHEPCHUU, YPOBEHb JIOCTOBEPHOCTHU
p<0,05, a xpurepuil F BbIcOK, TeM sydllle MpU3HaK Xa-
pakTepu3yeT MpUHAIICKHOCTh OOBEKTOB K KJIACTepy,
TeM JocToBepHee kiactepuzauusi[14,15]. Beraucnenus
TIPOBOIIHCH Ha JekTpoHHO# Tabmuie EXCEL-2010 u
SPSS-20.

Pe3yabTaThl U HX 00CYy:KIeHUA:

OO0BeKTOM HccienoBaHus mocayxmiu 351 Hemno-
HOIIIEHHBIA HOBOPOKJEHHBIN. /{151 KacTepHOro aHa-
NU3a TOMYJISIAA HAOII0AaeMbIX HOBOPOKIASCHHBIX
OBLIO UCTIOJB30BaHO 31 mapaMeTpoB: Mo peOeHKa,
maputer OEpEeMEHHOCTH, abOopThl, BBIKUIBIII B
aHaMHe3€, CMEpPTh B aHTEHATaJlbHOM Mepuoie, r'u-
HEKOJIOTHYECKHUIl aHaMHEe3, aHEMHUS, T€CTO3, IKCTpa-
FCHHUTAJNbHAs MAaTOJOTHs, Yrpo3a BBIKH[BIIIA,
CMepTh peOcHKa, OlleHKa 10 ImKajie Anrap Ha 1 u 5
MHHYTE, ypOBEHb T€MOTIIOOWHA, SPUTPOIIUTOB, JICH-
koruToB, COD, obOmuii OWIMPYOWH, MOpa)XeHUE
neHTpanbpHoi HepBHOI cuctemsl (LIHC), nerxaTens-
HOW CHCTEMBI, )KEIyTOUYHO-KUIIEIYHOTO TPAKTa, MO-
YEMOoJOBOMH CHUCTEMBI, CEpJIEYHO-COCYAUCTON CH-
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CTEMBI, MOJTHOPTaHHASI HELOCTATOYHOCTH, THITOKCH-
YEeCKU-UIIEMUYECKOe MopaxeHue ITHC
(TUTILHC), runokcuYecKu-reMopparudeckoe mo-
paxenunellHC (I'TTILHC), undexnnonHoe mopa-
xkenue [THC (MITIHC). 13 nepeunciaeHHbIX napa-
MeTpoB 10 oTHOCWIHMCH K MaTepUHCKHM, 21-k xa-
pPaKTepUCTUKaM HOBOPOXXJEHHBIX (Tabdu. 1).
CorylacHO JJaHHBIM, TIPUBEJICHHBIM B Ta0JIHIIE, Ta-
KHE MapaMeTphl KaK MapuTeT 0epeMEeHHOCTH, THHEKO-
JIOTUYECKUII aHaMHE3, aHEMHs, TeCTO3 Marepei,
OllICHKa Mo ImKajie Anrap Ha 1 u 5 MUHyTE€ HOBOPOX-
JICHHBIX TIPH POXKICHUH, YPOBEHb TeMOTTIO0NHA, OMITH-
py6una, mopaxenue I[IHC, npixaTenpHOH CHUCTEMBI,
ey nouHo-kummeuHsIif Tpakt (OKKT), cepaeuno-cocy-
quctas cucrema (CCC), mMouenonoBass cucTeMa
(MIIC), runoxcudyecku-reMopparuiueckoe nopaxeHue
(I'TTILHC) BHOCMIM HAWOONBIINIA BKJIAI B paslelie-
HHE HOBOPOJK/ICHHBIX, IOCKOJIbKY UMEII YPOBEHB J0-
ctoBepHoctu Humxke 0,05. HoBopokaeHHBIE, KOTOPbIE

UMENH JaHHBIC TOKAa3aTeNd, Mbl OTHECIH KO 2 Kia-
ctepy. Bo 2 kiactepe mpeo0iiagaiy KeHIUHBI, UMET0-
mue HaumboJiee YacTo IOBTOPHBIE OEpeMEHHOCTH
(%*=9,99; p<0,001), runexonoruueckue 3aboNCBAHMUS
(%*=9,9; p<0,014), anemus (¥*=8,1; p=0,057), recTossl
(x°=6,77; p<0,001).

O06cnenyeMble HOBOPOXKICHHBIE OBUIN pacHperie-
JICHBI Ha KJIACTEPhI B 3aBUCUMOCTH OT 3TUOJIOTUH 3200-
neBanus. M3220n0BopoxaeHHbIx ¢ LIMBU k knactepy
1 orHocmwmmer 68 (30,943,1%), x xmactepy 2- 152
(69,1+3,1%) HOBOpOXAEHHBIX, W3 118 HOBOpOXICH-
HBIX CO CMeITanHON MH(peknnei K kmactepy | oTHocH-
muck 43 (36,4+4,4%), k kmactepy 2- 75(63,6+4,4%)
HOBOPOXJICHHBIX, U3 95 HOBOPOXKIAEHHBIX C CENICUCOM
k xnactepy 1 otHocumucs 52 (54,7+5,1%), k knactepy
2- 43 (45,3+5,1%) HOBOpOXAEHHBIX. KOHTpOJIBHYIO
Ipynny cocTaBuiId 33 YCIOBHO-3J0POBBIX HEIOHO-
meHHbIX U3 HUX Bee 33 (100%) okaszanucek BKIactepe
2.

Tabmuna 1. KimactepHsrit ananu3 (GakTopoB prcKa pa3BUTHS IEPHHATAIBHBIX HHPEKINH Y HETOHOIIICHHBIX HOBO-

0XKIEHHBIX
Knactep Ommbxa

Cpenauii CpeqHuiKBaI- F 3Hu.

Kg azpar CT.CB. P par CT.CB.
[Ton 0,905 1 0,248 464 3,657 0,056
["ecTarmOHHEIA BO3pacT 1489,340 1 3,178 464 | 468,622 | 0,000
IBozpact marepu 94,122 1 31,037 464 3,033 0,082
[MapureT pomoB 0,559 1 0,741 464 0,755 0,385
JIBOiHS 2,996 1 0,364 464 8,234 0,004
IBBIKHIBIIT 0,157 1 0,258 464 0,608 0,436
[ MHEKOIOTMUECKUIT aHAMHE3 9,990 1 1,649 464 6,059 0,014
IAHeMUs 0,810 1 0,223 464 3,628 0,057
[Cecto3 6,768 1 0,208 464 32,485 | 0,000
OKCTpareHUTAIbHAs MATOJIOTHS 3,702 1 4,153 464 0,891 0,346
[YTpo3a BEIKHIBIITA 2,392 1 0,184 464 12,983 0,000
CMepTh TIosia 3,428 1 0,100 464 34,138 0,000
IBce Tena 94145207,561 1 116101,765 464 | 810,885 | 0,000
IPoct 5670,396 1 17,822 439 | 318,163 | 0,000
OKpYXHOCTB TOJIOBBI 684,237 1 3,036 330 | 225,395 | 0,000
OKpYXHOCTP TPYIH 607,280 1 4,036 306 | 150,462 | 0,000
\Arirap Ha | MUHYTE 111,819 1 1,856 75 60,261 0,000
IATITap Ha 5 MUHYTE 61,793 1 1,037 75 59,615 0,000
CeMoroOun 1363,030 1 874,858 428 1,558 0,213
OPHUTPOIUTHI ,336 1 1,662 395 0,202 0,653
UleHKOLHTHI 237,441 1 49,272 406 4,819 0,029
C-peakTHBHBIN 0€JIOK 445,450 1 444,030 168 1,003 0,318
[Mopaxernue [THC 7,234 1 0,645 464 11,208 | 0,001
Jlprxcucrema 18,085 1 0,412 464 43,867 0,000
DKKT 2,680 1 0,675 464 3,973 0,047
IMIIC 3,138 1 0,384 464 8,166 0,004
CCC 0,285 1 0,522 464 0,547 0,460
[Tonrorpanuesn 10,410 1 1,149 464 9,062 0,003
CUTT ITHC 1,271 1 0,243 464 5,232 0,023
[T IHC 1,056 1 0,215 464 4,923 0,027
IMTIT ITHC 0,137 1 0,131 464 1,049 0,306

Kax BugHO HamOONBIINI TIPOIEHT HOBOPOXKICH-
HBIX CO CMEUIAHHOW M OaKTepHaIbHON HMH(EKIUIMH
OTHOCATCS K 2 HeOIaronpuaATHOMY KJIACTEpy, YTO CBU-
JIETEIBCTBYET O TSDKECTH M TeHepaTu3aliy MH(PEKIH-
OHHOTO TIpoIiecca.

Bo II rpynme o6cnetoBaHHBIX MaTepeil HOBOPOXK-
JCHHBIX C TEePUHATAIHHBIMH HHQEKIUSIMH pPe3yIbTa-
TUBHBIM NIPU3HAKOM pEaTH3alnuy WHOEKINH SBIINCH
BBICOKHH yAenbHBIN Bec rectosa Il momoBuHEBI Oepe-
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menHocTH (?=6,77; p<0,001), THHEKONOTHYECKUX 3a-
oonepanmii (¥>=9,99; p=0,014), yrposa BBIKHIBIIIA
(x*=0,157; p<0,001), wmHoromnoaHast OGepeMeH-
Hocth(}?=2,996; p<0,001), cMepTh MmIoAa B aHTeHa-
TansHOM nepuoge (x°=3,428; p<0,001). U3syuenue pe-
3yJITATUBHBIX NMPU3HAKOB BBISBUIIO HU3KHE aHTPOIIO-
METpPUYECKHE IapaMeTpbl HOBOPOXKJICHHBIX: Macca
tena (p<0,001), poct (p<0,001), OKPY>KHOCTbH TOIOBBI
(p<0,001), okpyxuocts Tpymu (p<0,001). V nmereit c
KIMHAYECKUMHU TPOSIBIICHISIMA TIepUHATAIBHON WH-
(dexmm  oTMedaercs 0ojee HU3KUHA TeCTAIlHOHHBIN
BospacT (p<0,001), achuUKCHS TPH POKACHAH MO
mkane Amrap Ha | mmayTe p<0,001), HA 5 MuUHYyTE
(p<0,001), ITpoBenCHHBIHCPABHUTENBHBIN aHATU3 CO-
CTOSIHUS JIETEH MO3BOJIMII COCTaBUTh XapaKTEPUCTUKH
OTAEJIBHBIX CHUCTEM.Y WH(UIMPOBAHHBIX HOBOPOX-
JeHHBIX (Kiactep 11) BBISBIEHBI CTATUCTUYECKH 3HAYH-
MBbI€ pa3JIMyuMsl B 4ACTOTE BCTPEYAEMOCTH THIIOKCHYe-
cku-uumeMuueckoe nopaxenne LHC  (y?=1,271;
p=0,023), TUMOKCHYECKU-TEMOPpParHdecKoe IOpaxe-
ane [THC (X2=1,056; p=0,027), mopaxkeHre AbIXaTeIb-
HOM CHCTEMBI (X2=18,085 ; p<0,001), mopaxxerne XXKT
(x2=2,860; p=0,047),  MO4YENONOBOI  CHUCTEMEI
(x2:3,138; p=0,004), monropranHas HEIOCTATOYHOCTh
(¥*=10,410; p=0,003).

AHaM3 NOJyYeHHBIX TaHHBIX BBISBUII, YTO HEJO-
HOIIIEHHBIX 2 KJacTepa ¢ 0oJiee OTATOIEHHBIM aHAMHE-
30M MAaTepH M TSHKENBIM HeOIaronpHusTHBIM TeUeHHEM
MH(EKIMOHHOro Tpolecca OoJbllie B IPyIIE HOBO-
poxnenuslx ¢ [IMBU u HeoHaTanbHBIM CEICHCOM.
Crnemyer OTMETHTD, YTO KOJTHYCCTBOHEJOHOMICHHBIX 2
KJlactepa OoJIbIIe, YeM JOHOICHHBIX.

3akJirouenue

HUccrenoBanne GpakTopoB, ONMPEIeSIONINX BhIIC-
JICHWE KJIACTEPOB KIMHUYECKOTO CTaTyca, SBISIOTCS
Ka4eCTBEHHO HOBBIMH KPUTEPHUSIMH OIICHKH o0cieye-
MBIXHOBOPOXIeHHBIX.[I0JTMMOP(QHOCTS BPOKIEHHBIX
(BHYTpHYTpPOOHBIX) HH(EKIIHUI1, OOIIHOCTH ITaTOreHe3a
UX Pa3BUTHS ONPEACIAIOT BapHabeIbHOCTh KIMHUYE-
CKOM KapTHHBI 3THX 3a00JIeBaHMH, OTCYTCTBHE MaToO-
THOMOHHYHBIX CHUMIITOMOB, U KaK CJIEACTBHE, OTped-
HOCTh B IIUPOKOM IOJHMITHOJIOTHYECKOM 00cCiIen0Ba-
HUH. Ha OCHOBE H3YUYCHHUS (hakTopos,
MPeJpaCcTIONaralouiX K pPa3BUTHIO IEPHUHATAIBHBIX
HHQEKIWHA, a TaKkke MHOTO(PAKTOPHOTO MaTeMaTHue-
CKOTO KJIACTEPHOTO aHalm3a WICHTH(OUIIUPOBAHEI
AHAMHECTHYECKHUE U KIIMHINYECKHE 0COOCHHOCTH Tede-
HUS 3200JICBaHMSA, YTO MTO3BOJIIIIO BCEX HAOIIOIaeMBIX
HOBOPOXKJICHHBIX pa3fenuTh Ha 2 kiactepa. Ha ocHo-
BaHUM PE3yNbTAaTOB COOCTBEHHBIX HCCIIEIOBAHUN pa3-
paboTaH crocob nmporHo3a 3ab01eBaHus C YIETOM Kila-
CTepHOH OpraHU3aIMH KIMHUYECKOTO CTaTyca, I03BO-
JSIOIMN OIICHWBAaTh COCTOSIHHE HOBOPOXKIEHHBIX,
He TPeOYyIONINX CHenHaM3UPOBAHHBIX J1a00PaTOPHBIX
METOJI0B nccienoBanus. KiacTepHslii aHanms 1o aHam-
HECTHUYECKHUM, KIMHHYECKO-1abopaTOpHBIM IapamMeT-
paMm BBISIBHJI OTHOCHTEIIEHO OJIarONPUSITHBIN Kiactep 1
U HeOJarompuaATHBIA Kiactep 2. HemoHoumeHHEBIE C
mono (LIMBU) 69,1£3,1% wu MukcT-mHOEKIUIMU
(63,6+4,5%) oTHOCWIHCH KO 2 KiacTepy, 4TO CBHIE-
TEJBCTBOBAJIO O TSHKECTH U T€HEPATN3AIIUN HH(EKIH-
OHHOTO TIpoIiecca.

Co3znanHasi ¢ MOMOIIBI0 MHOTO(AKTOPHBIX MaTe-
MaTHYECKUX METOJIOB ¥ KJIACTEPHOTO aHaIn3a CHCTEMa
nH(OPMATUBHBIX AHAMHECTUYECKHX, KIMHHKO-Ia0o-
PaTOpHBIX U WHCTPYMEHTAIBHBIX KPUTEPHUEB JaeT BO3-
MO)KHOCTh TIPOTHO3UPOBAHHIO ¥ ()OPMUPOBAHHIO TPYIIIT
PHCKa IO Pa3BUTHIO EPUHATAIBHBIX MHPEKIHH, a TaKkKe
CITy)KHT OCHOBOI1 11 BbIOOpa Hanbouee 3 hexkTHBHBIX
TIPEnaparoB JJIsl UMMYHOKOPPEKIIHH.
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The article discusses the experience work of specialists of the consortium as part of the INP AS (Tashkent,
Uzbekistan), JSC " JSC «Research Institute of Technical Physics and Automation»" and CJSC "Mounting Firm
"Radiy" (Moscow, Russia) at utilization of 96 pieces of sources GIK-7-2 Co-60 of gamma installations of "RKhM-
gamma-20" and "lIssledovatel", including 2 emergency sources Co-60, their burial in specialization point for radi-
oactive waste. Also, the experience of specialists in the elimination of emergency situation with recharge a highly
active source of GIK 8-4 Co-60 for radiation gamma therapy from emergency holder with crack to a new holder
from depleted uranium. The reason for the appearance of a crack on the body of the Co-60 source holder is dis-

cussed.

Keywords: radionuclide Co-60, emergancy situation, gamma-installation, ionization radiation source holder,

deplated uranium, radioactive waste.

1. Introduction

Radiation technologies in scientific research, irra-
diation of materials and foods, gamma therapy in on-
cology is based on use gamma-radiation of closed
source of ionizing radiation with radionuclide Co-60,
which has a half-life of 5.2714 years and very hard en-
ergy of gamma radiation (1.732 and 1.3325 MeV).
Sealed sources GIK 8-4 and GIK 7-2 Co-60 belong to
dangerous radioactive sources of category 1 [1] and if
safety rules are not observed or their protection is not
reliable, they can cause irreparable harm to human
health and the consequences can be fatal.

There are 16 large medical institutions in Uzbeki-
stan with devices for radiation gamma therapy with Co-
60 sources for oncological dispensaries, as well as a
gamma installation with GIK-7-4 sources at the INP
AN in Tashkent and a gamma installation GUBE-6000
of the Veterinary Research Institute with GIK- 7-2 in
Samarkand region. Currently, the actual tasks are the
utilization of expired Co-60 sources, and the related
training of personnel to work with Co-60 sources, the
development of technologies, special instruments and
equipment used for their disposal. To work with high-
level sources of Co-60, a consortium was created con-
sisting of specialists from JSC "NIITFA", CJSC "MF"
Radiy "and the Institute of Nuclear Physics of the
Academy of Sciences of the Republic of Uzbekistan,
the purpose of which is to utilize sources of ionizing
radiation Co-60 GIK 8-4 and GIK 7-2 and eliminate
emergencies with them.

The article is aimed at presenting the experience
of the consortium in the elimination of accidents with
high-level sources of Co-60, as well as their disposal.

2. Materials and methods

Gamma-installations «RKhM-y-20» and «Issle-
dovatel» of JSC «Foton» were designed to conduct ra-
diation research in the field of solid state physics, radi-
obiology, medicine and production and technological
processes for gamma irradiation of semiconductor
products. The assigned life of Co-60 sources has ex-
pired six times, however, the total activity of 96 pcs.
sources of Co-60 GIC 7-2 in both gamma installations
was 2.056 -1013 Bq (555.4 Ci).

To discharge Co-60 sources from gamma-ray
plants, a reusable transport packaging kit UKT-1V-26-
12 with a rechargeable container KTB-250-12 was used

(Fig. 1).

lon

o~ o o e

Fig. 1. Scheme of the transport packaging kit UKT1V-
26-12: 1 - KTB-250-12 rechargeable container; 5 -
cover of the protective container; 2 - drum; 6 - body

of protective packaging; 3 - cork;7 - thermal
protection.
In Table 1 are shown specifications of the
UKT1V-26-12 packaging Kit.
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Table 1. Technical characteristics of the packaging kit UKT1V-26-12.

Facing

Steel type X18H10T

Protection

lead

Maximum container dimensions

diameter — 680 mm,
height — 860 mm

Nest dimensions

diameter - 14 mm,
height — 105 mm

Weight, kg 2320
Number of working channels 12
Permission loading sources Co-60 up to 25 kCi

Installations "RKhM-y-20" and "Issledovatel™ are
lead containers, in the center of which there are work-
ing chambers located around the circumference with
tubular cassettes (“squirrel wheel™), each of which

could accommodate up to 6 GIK 7-2 sources Co-60
with dimensions: @=11.2 mm, h=81.5 mm. Fig. 2
shows the structural diagram of the "lIssledovatel"
gamma installation [2].

/|

Fig. 2. Structural scheme of the "Issledovatel" gamma-installation: 1 - bed;
2 - counterweight; 3 - stock; lead container (radiation head); 5 - work table; 6 - cylindrical irradiator; 7-beam
shutter; 8-shutter body; 9-cork; 10-lift mechanism;11 - blocks; 12- cables.

For the removal of GIK 7-2 Co-60 sources from
the «(RKhM-y-20» and «Issledovatel» gamma-installa-
tions, standard collets and rod rigs were used. Fig. 3

shows a general view of the collets, rods and non-stand-
ard tools for removing 2 emergency Co-60 sources.

Fig. 3. Photo view of the collet (a), rod (b) and developed a new non-standard tools (c) for the removing 2
emergency Co-60 sources.

Non-standard tools are hollow tubes with pointed
ends that attach to a drill and do the job of removing the
epoxy around the Co-60 source.

The specialists with DPG-03 thermo luminescent
dosimeters and «Rados Rad-60» (Radiation Safety As-
sociates Inc.) dosimeters were provided. Dosimetric
control of the exposure dose rate by dosimetric device
IdentyFINDER R400 (USA) was carried out. The radi-
ation-hazardous work of the personnel was carried out
under constant dosimetric monitoring of the radiation
level in compliance with sanitary standards and radia-
tion safety requirements (SanPiN # 0193-06) [3].

3. Results and discussion

The consortium performed work on the radiation-
safe mode of unloading 96 sources of Co-60 GIK 7-2,
including 2 emergency sources from the gamma-ray in-
stallation "lIssledovatel”, they were transported by spe-
cial vehicles during 4 times (total 560 km) from JSC
"Photon" (Tashkent city) to the Republican State Enter-
prise for the Disposal of Radioactive Waste (settlement
Aydarali, Tashkent region) accompanied by a police
convoy and were buried in the storage of spent radioac-
tive sources. An emergency situation is present when
discharging from a gamma plant 2 emergency sources
of Co-60, which are present in the hardened epoxy
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resin. In this emergency situation, standard equipment
could not be used, so a non-standard tools was devel-
oped. Fig. 4 shows the use a non-standard tool for re-
moving emergency sources 2 that were in the hardened

epoxy resin and specially designed tools were used to
destroy the epoxy resin (a).

Fig. 4. Destruction of epoxy resin (a), removal of emergency Co-60 sources from the «lIssledovatel» gamma-
installation (b), dismantling of the KTB-250-12 recharge container with Co-60 sources (c).

Another joint work of the consortium was the
elimination of an accident with Co-60 radiation ioniza-
tion source in an emergency holder of a gamma thera-
peutic remote apparatus in the Namangan Regional On-
cological Dispensary, where the emergency situation
arose due to a jamming in a transport and reloading
container of the KTP-5M type of a clip with radioactive
cobalt-60 of the GIK 8-4 type with an activity of 3750
Ci. The holder together with the source could not be
removed from the rechargeable container using stand-
ard technology, which required the return of Co-60 to

the manufacturer from the Russian Federation. Emer-
gency situation by the personnel using special equip-
ment with remote manipulators in a protective box of
Republican central isotope laboratory was resolved. In
the protective box, the holder with the Co-60 source
was removed through the inlet channel using remote
manipulators, the source was transferred to a new
holder, which was then placed in the KTP-5M con-
tainer in accordance with the flow chart (Fig 5).

Fig. 5. Preparatory work with recharge container KTP-5M (a) and recharging of the Co-60 source from the
emergency holder into a new holder in protective box (b).

The dosimetrically measurements on Radiagem-
2000 radiometer and gamma spectrometric measure-
ments immersion liquid on DSA-1000 digital multi-
channel spectrum analyzer with Genie-2000 software
(Canberra, USA) were carried out.

The exposure dose rate (EDR) on the surface of
the recharge container KTP-5M was 10.8 uSv/h, while

the EDR in the working room was 0.25 uSv/h. After

b

However, a crack in the body of the holder did not
lead to a violation of the tightness of the Co-60 source
itself, the tightness of which was checked by the im-
mersion method [4]. The gamma spectrometric analysis
data of immersion liquid was showed that the Co-60

Fig. 6. Crack on the body o

removing the Co-60 source from holder, a visual in-
spection of the holder body showed the presence of two
longitudinal cracks on its surface, as a result of which
the holder body swelled and increased by 0.94 mm in
diameter, which led to a problem with its removal
through the outlet channel of the container for recharg-
ing. Fig. 6 shows crack on the body of source holder.

L

f the source holer. -

source is sealed because activity of immersion liquid is
<185 BK [5]. The method of dry and wet smears of ra-
dioactive contamination on the body of the holder was
not detected.
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Often there are emergencies with containers con-
taining an alloy of depleted uranium (radiation heads of
gamma flaw detectors, protective and transport con-
tainers).

Fig. 7 shows a depleted uranium container (a) con-
taining a source of Co-60 for disposal and a depleted
uranium plug fully wedged into the container body due
to expansion (b).

Fig. 7. Depleted uranium container (a) containing a source of Co-60 and a plug of depleted uranium that was
completely wedged into the body of the container during
expansion (b).

The emergency situation could be eliminated and
the container lid with radiation ionization source of Co-
60 opened only by repeatedly exposing the plug to al-
ternating low temperature with liquid nitrogen (-196
9C) and high flame temperature with a gas burner (+500
°C).

When analyzing the cause of a crack in the de-
pleted uranium holder body or jamming of the depleted
uranium container cap, it was concluded that in the
presence of oxygen, water vapor can be adsorbed on the
walls of the holder with depleted uranium, which reacts
violently with uranium with the release of hydrogen,
which reacts with uranium to form pyroform uranium
hydride [6]. As a result, the lid of the depleted uranium
container swells or a crack occurs in the body of the
container.

The ongoing chemical reactions can be repre-
sented by the following equation:

7U + 6H,0 =3UO; + 4UH; +Q 1 1)

As is known, the density of depleted uranium is 19
g/cm?, therefore, with the complete oxidation of ura-
nium due to oxygen and moisture from the air, a two-
fold increase in the volume of the holder is possible.
The cause of corrosion in the body of the holder is the
thermodynamic instability of the metallic state of de-
pleted uranium. It should be note that the IAEA classi-
fies depleted uranium as category Il nuclear material
and defines the levels of physical protection during
storage and transportation [7], which means that pre-
cautions must be observed when handling depleted ura-
nium products.

4. Conclusions

In the total 96 pieces of exhausted Co-60 sources
from the «RhM-y-20» and «Issledovatel» gamma-in-
stallations at the appointed time and in compliance with
radiation safety were discharged and utilizated as radi-
oactive waste. Non-standard emergency with the re-
moval of two emergency sources of Co-60 from the
gamma installation successfully was completed [8].
The IAEA news reported on the successful completion
of the international project [9].

The highly active source Co-60 GIK 8-4 from the
emergency holder into a new holder of the gamma ther-
apeutic installation was recharged. Replacement of the

depleted uranium holder with a new one guarantees its
further performance for 15 years.

The results of many years of work with depleted
uranium products have shown that hydrolysis corrosion
is observed in majority depleted uranium products used
for radiation protection against gamma radiation (radi-
ation head of gamma flaw detectors, transport packag-
ing containers and protective containers for high radio-
active closed radiation ionizing sources).
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In cylindrical measuring devices for determining thermal conductivity, the heat flow and the temperature
difference between coaxial endless cylindrical surfaces are considered. The technique for calculating the thermal
conductivity for this case has long been worked out. In this work, the influence of the eccentricity of the working
cylindrical surfaces of devices is theoretically determined when calculating the thermal conductivity. Approximate
equations are found for calculating the thermal conductivity of liquids and gases.

Keywords: heat transfer, thermal conductivity, cylindrical calorimeter, eccentricity

When designing new technological processes, the
correct selection of materials for the manufacture of
equipment is necessary. These devices should be as
hardy as possible, and the processes should be efficient.
Data on the thermal conductivity of substances are
needed to calculate the heat transfer processes taking
place in these devices.

There are many experimental methods for deter-
mining thermal conductivities, both stationary and non-
stationary [1, p. 19-72]. Non-stationary methods have a
number of advantages and therefore are more often
used [2, p. 347-355; 3, p. 12-22]. Depending on the
shapes of the working surfaces, cylindrical, spherical
and flat bicalorimeters are distinguished [1, p. 77-81].

For accurate calculations of thermal conductivity
by these methods, it is necessary to take into account
many errors in the eccentricity of the measuring cylin-
ders. Eccentricity greatly affects the result of calcula-
tions.

Let us determine the exact solution of the problem
of the influence of eccentricity for eccentric cylinders.
Let’s consider the differential heat equation [4, p. 30]

ot 0%t
—2 + —2 = 0 (1)
ox® oy

When solving equation (1), we use the method of
sources (superposition principle), in which the temper-
ature field is found by adding the temperature fields
created by individual heat sources.

Two symmetrically located sources A and B excite
a joint temperature field (Fig.1). For the case of infinite
cylinders, the temperature difference is determined by
the following expression;
0= 2" @
2TA r
For a point m on the first cylindrical surface, we
can write:

rr. +d

nod-r,

r.—r. =2(h-r) ®)
ro+r. =2Y,

Solving the system of equations (3), we find
h= M 4
2a
Giventhat Yy, =h—a’.
For the second cylindrical surface with radius R:
R? + (a" )2

H= ;
2a

®)
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Also for both surfa"ces we can write: a—a=a
r, r 9)
-V = (6) H-h=a
i a Using expressions (9), as well as (4) and (5), we
r,\';l R find
—_ = 7
Ny a @ a._RZ—r2—a2—\/(Rz—rz—a2)2—4a2r2 (10)
Temperature difference between eccentric cylin- B 2a ’
drical surfaces
. . Rz—r2+a2—\/(R2—r2—az)2—4azr2
1 ra a= . (11)
At=—-0Q, In— (8) 2a
27A Ra ' ) From (8), (10) and (11) we get
We use the last expression and express a and a
in terms of the eccentricity a
0 r[RZ—rZ+a2—\/(R2—r2—a2)2—4a2r2}
A= 5 'A In . (12)
2
At R[RZ _r2_g2 —\/(R2 _r2 _az) _4a2rz}
From (9), (4) and (5) we find the second solution for a'and a
. R*-r?-a? —\/(R2 —r? +a2)2 —4a’R?
2a
. R?*—r*+a’ —\/(R2 —r? +a2)2 —4a’R?

2a
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as well as
0 r[RZ—r2+a2—\/(R2—r2+a2)2—4a2R2}
=5 IA n . (15)
2
7t R[R2 —r?-a’ —\/(R2 —r’+a?) —4a2R2}
From (12) at a = 0, for the case of coaxial cylinders we have
r[R2 -r’+a’ —\/(R2 —r? —a2)2 —4a2r2} R
Iim0 =—. (16)
a— 2
R{R2 -r’-a’ —\/(R2 —r? —a2) —4a2r2} '
Then, under certain assumptions, we can obtain an approximate formula
2
ar
r R+r+a—\/(R+r—a)2 —4 =
Q R—r
= 17
27At 2 o

R R+r—a—\/(R+r—a)z—4F;ir

-r

The last equation for the values d, = 0,dmm, d, =1,5mm, a = 0,Amm gives the error 0.5%, and equation

(12) 0.02%.
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Abstract

To date, companies and organizations have become convinced of the benefits of duly and proper use of in-
formation resources as a factor in increasing the competitive advantages of activities in the digital economy. Web
services represent an important component of accessing to digital resources that are widely used in everyday life
and have become an integral part of modern business. The paper explores the features of providing web services,
considers the features of web services model for the platform implementation of resources, and demonstrates the
implementation possibilities using the example of a specific service for e-government applications.

AHHOTaLUA

Ha Cel“O,I[H?[I.HHI/Iﬁ ACHb MNPEANIPpUATHS U OpraHU3allun y6e,IlI/IJ'II/ICL B INPCUMYIICCTBAX CBOCBPCMCHHOI'O U
JOJIZKHOT'O MCITOJIB30BaHUA I/IH(I)OpMa].[I/IOHHLIX PECypCoOB KakKk Q)aKTopa YBCJINYCHUA KOHKYPCHTHBIX IIPECUMYIICCTB
NESTETHPHOCTH B YCIOBHAX IU(PPOBON SKOHOMHUKH. BakKHBIM 3JIEMEHTOM JIOCTYyIa K HH(PPOBEIM pecypcaM sIBIIS-
HOTCA BG6-CepBI/ICBI, KOTOPBIC IMHUPOKO HCIOJIB3YIOTCS B HOBCGJIHGBHOﬁ JKM3HU M CTAJIM HEOTHEMJIEMOM YaCThIO
COBPEMCEHHOTI'O ousHeca. B craTtbe HCCIICAYIOTCA 0COOEHHOCTH MNpeaoCTaBJICHUSA Be6-C€pBI/ICOB, PacCMOTPEHEI IO~
JIOXKCHUST MOJICIIH BeO-CepBUCOB ISl IUTAT(OPMEHHOM peain3allii PECypCcoB U Ha IIPUMEPE KOHKPETHOTO CepPBHCa

JUISL HpI/IJ'IO)KeHI/Iﬁ QJICKTPOHHOTO MMPAaBUTEJILCTBA IMTOKAa3aHbI BO3BMOXXHOCTH p€aIn3aliuu.

Keywords: web service, resources, applications.

KiroueBble c1oBa: BeO-CepBUC, PECYPCHI, IPHIIOKEHHUS.

BBeaenue

B ycnosusax ¢opmupoBanus u pasButus nudpo-
BOW 3KOHOMHMKH Bce OoJiblliee 3HaYeHHe MpuodperaeT
UCIIOJIb30BaHUE PECYPCOB Pa3HBIX KATETOPUIL: 3TO 0CO-
OGEHHO aKTyaJbHO B CBSI3H C MO3UIIMOHUPOBAHUEM U (-
POBBIX PECYPCOB B 9KOHOMUKE M UX BIMSHHUEM HA KOH-
KypEHTHBIC IpenMyIiecTBa Kommanuii [1-3].

[udposas 3KOHOMUKA TOAJEP)KUBACTCS PACIIPO-
CTpaHEHHeM HWH()OPMAIMOHHBIX M KOMMYHHKAIIHOH-
HeIX TexHonoruit (MKT) Bo Bcex cexTopax OnuzHeca st
MOBBINIEHHUST €ro Tpou3BoAMTeNnbHOCTH. Lludposas
TpaHcopManusi SKOHOMHUKH MEHSET TPaJWUIHOHHBIC
MPE/ICTABIICHUS O TOM, KaK YCTPOEH OM3HEC, KaK I0Tpe-
OWTEIH MOJTYYalOT TOBApHI M YCIIYT'H M KaK rOCy1apcTBa
JIOJDKHBI aJallTUPOBATHCS K HOBBIM 3ajjauaM IO pery-
JUPOBAHUIO OTPACIEH IKOHOMHUKH.

B Hacrosimee Bpems Bce Oonblie Jronei pado-
TaroT B VIHTEpHETE, U C POCTOM akTUBHOCTU B MHTED-
HeTe, KOTOpasi COCOOCTBYET Pa3BUTHIO MHPOBOIL 3KO-
HOMUKH, KOMITAaHUH, TTOJICPKUBAOIINE CHCTeMBI VH-
TEpHeTa, CTAaHOBATCS OoJee MpUOBIIHHBIME. [Ipn 3TOM

ceTh MIHTEpHET cTaHOBUTCS OOIIEIPU3HAHHBIM (DAKTO-
pOoM [IientoBO# U o0mecTBeHHOH ku3HU. [1lnpokas pac-
MIPOCTPAHEHHOCTh W BO3POCIIAs MPOIYCKHAsI CIIOCO0-
HOCTBb CO3JAIOT YCJIOBHS, MPU KOTOPBIX BBITOJHO pe-
maTh MHOTHE 33Ja4d IIPH TOMOIIM HWHTEpHET-
TEXHOJIOTHH.

Onnako MuTepHET 00beUHSET B ce0e MHOTO pas3-
JIMYHBIX IU1aTPOPM, 8 MHPOPMALIUs COJEPIKUTCS B pa3-
HOOOpa3HBIX HCTOYHHMKAX JaHHBIX. [103TOMYy aKTy-
aJlbHa MPo0JIeMa CBSI3U TAKUX Pa3HOPO/IHBIX IAHHBIX, &
TaKXKe CO3/IaHHs CI0Cco0a, KOTOPBIN TO3BOJISIET MOJTY-
4aTh WX B BUJE, YAOOHOM ISl AajbHeHIel 00paboTKH.
Konnenmus Be6-cepBucoB (Web Services) mpusBaHa
PELINTH 3TY 3a/1a4y 00beANHEHNS, THTETPALUH Pa3HO-
POJHBIX CHCTEM Ha OCHOBE OTKPBITHIX CTaHIapTOB
[4,5].

Beb-cepBuchI OBICTPO CTAHOBSITCS BXKHON TEXHO-
JIOTHEN B MPOLIECCE Pa3BUTHUSL CETU U PacIpEeIeHHON
00paboTky naHHBIX. VIHTep(heiichl Be0-CepBUCOB SIBIIS-
10TCS1 000JI09KaMH, KOTOPBIE 0TOOPakatoTCs B JIIOOBIE
THIIBI IPOIPAMM, CUCTEM CBSI3YIOIIEr0 IPOrPaMMHOIO
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obecrieyeHns, CUCTEM YIpaBieHMs 0Oa3aMy NaHHBIX
WY TTAKETOB NPHIIOKEHHI.

Ha ocHOBe cTaHIapTHBIX CTPYKTYPHBIX OJIOKOB
Be0-CEepBUCOB CO3/IAIOTCSI HOBBIE THIBI MPUIOKEHUI,
YTO ITO3BOJISICT 00ECTICUNTh 3HAYUTEIBHYIO0 SKOHOMHIO
3a CUeT aBTOMATU3AI[Y B3aUMOACHCTBHS OpraHu3aui
u norpebureneit yepes Murepuer. Texnomorus BeO-
CEpBUCOB U3MEHSETCSI OUSHB OBICTPO M /IS TIOJTyYEHUS
Ooriee TONHOTO TPENCTABICHHUA O HEH moTpedyercs
W3YIUTH OONBIION CITUCOK XapaKTEPUCTHK U (PYHKITHO-
HaJIbHBIX BO3MOKHOCTEH.

Ha cerommsmHuii geHb CHOPMHPOBAIICH CTaH-
JapThl PETUCTPAINH, TOMCKAa U KAa4ecTBa yCIyT, BeO-
CEPBUCHI HCHOJB3YIOTCA B IMOBCEIAHEBHON XHU3HHU U
CTaJli HEOTHEMJIEMOM YacCTbI0 BCEMHPHON MayTUHBI.
OTO JEUCTBUTENBHO MAAET MPENPHUATHIM BO3MOX-
HOCTb HaXOJUTh JPYT APYra M OCYIIECTBIATH JII000T0
BUJIa OTEpaIlMi MEXAY co00il B Kpardailine CpoKu.
B cBsi3u ¢ 3THM, J1asiee B CTaThe UCCIEAYIOTCS OCOOCH-
HOCTH TIPEOCTaBICHUS BEO-CEPBHCOB, PaCCMOTPEHBI
TIOJIO’KCHHST MOJIENTH BeO-CEepBHCOB IS TUIAT(GOpMEH-
HOH peasn3alii PecypcoB 1 Ha IpUMepe KOHKPETHOTO
cepBHca Al MPUIOKEHUN 3JEKTPOHHOTO NPaBUTEIb-
CTBa ¥ MOKa3aHbI BO3MOXKHOCTH €T0 pealn3alny.

Oco0ennoctu miargopMsbl U CpeIcTB pa3pa-
00TkH Bed — cepBuca

IIpu coszmanum BebG-cepBHca 1eIecooOpa3HO HC-
[I0JIb30BAaHUE sI3bIKa NporpaMMmupoBanus Java. Ilnat-
dopma Java (https://www.java.com/ru/) mnpemmaraet
psil IpOrpaMMHBIX MHTEp(dEHCcoB peanu3anny TeXHO-
norun Web-cepBrcoB. Co3IaHHBIH ¢ HX TPUMEHCHHEM
Habop KiaccoB, npeacrasistomuii Web-cepsuc, He 8-
JSIETCSI CaMOCTOSTEIbHBIM TIPWJIOKEHNUEM JUIS OIepa-
IIMOHHOW CHCTEMBI, a Pa3BOPAuMBAETCs B ONpEIeIIeH-
HOH cpeJie BBIIOJTHEHHS. B TaHHOM IPHIIOKEHUH «BEO
- CEpPBHC» TaKylO Cpely BBINOJHEHHS MPEAOCTaBIISET
peamuzanus miaatgopmel Java 2EE.

[Tnardopma Java 2EE, 1onomHUTENHHO K pean-
3anmsaM TexHoJiorun Web-cepBrcoB 1uiatdhopmMoit Java
SE, obecrieunBaeT monaepxkky Texuonoruii Web-cep-
BHCOB B Takux crneuudukanusx, kak Java APl for
RESTful Web Services (JAX-RS), Implementing
Enterprise Web Services, Java API for XML-Based
RPC (JAX-RPC), Java APl for XML Registries
(JAXR), Java API for XML messaging (JAXM), u uc-
MOJTb30BAJINCE B AAHHOM Ciydae i (hOPMHPOBAHUSA
o1BeTOB B (hopMmaTe .json u .xml. B mensx makoHndHO-
CTH CTaThH, MBI OITyCKaeM JI€TAIN TEXHUIECKOTO OIH-
CaHUsl peann3aliu CepBUca B 3TON mIaThopme 1 ocTa-
HOBUMCS Ha HEKOTOPBIX MTPAKTHYECKUX ACTIEKTaX.

Jannblii BeO — cepBuC pa3pabOTaH Ha OCHOBE
Spring Framework —3to ¢peiiMBOpK ¢ OTKPBITHIM HC-
XO/HBIM KOJIOM, OH IIPEJOCTaBJIsAeT HaOOp JerkoBec-
HBIX HHCTPYMEHTOB, KOTOpPBIE 00JIETYaloT pelIeHHe 3a-
Ja4y B MPWIOKEHUSAX KOpHopaTHBHOrO Macmraba. O0-
JacTh  IPUMEHEHWs JaHHOTO  (QpeliMBOpKa HE
OTPaHWYMBACTCS Pa3pabOTKON MPOTrPaMMHBIX KOMIIO-
HEHTOB, BHIITOJTHSIOMINXCS HA CEPBEPHOM CTOPOHE MPH-
noxeHnd. Jlro6oe MputokeHne MOXKET HCIOJIb30BATh
Spring aist ycTpaHEHHUS! CHIIBHOM CBS3aHHOCTH, U 00-
JIETYEHHs TECTUPOBAaHUs. [ JIaBHas IIeIb MCIOIb30Ba-
HUS (hpeiMBOpPKa — YIPOIIEHUE Pa3padOTKH MPUIIOKE-
HUS Ha s13bIKe Java. B npunokeHusix Ha ocHOBe Spring
UCTIOJNIb3yeMble 00BEKTHI XPaHSITCSl B KOHTEHHepe.

I[Tpu pa3pabotke BeO - cepBuca ObLT UCTIOIH30BAH
moayne WEB-MVC (puc.1). ®peiimBopk Spring
MVC obecnieuriBaeT apxXxuTeKTypy mnaTreprHa Model
—View — Controller npu momoiu ciabo CBS3aHHBIX
rotoBbix komrnoHeHToB. [larrepas MVC pazpenser ac-
TIEKTHI IPUJIOXKEHUS (JIOTHKY BBOJA, OM3HEC-JIOTHKY U
JIOTHKY TOJB30BaTENILCKOTO nMHTEp(eiica), obecmeun-
Basl TP 3TOM CBOOOJTHYIO CBSI3b MEXLy HUMHU.

3amnpoc

OtBer

View
Template

I'maBHBIN 0O6paboTUMK
3alpOCOB U OTBETOB

Front Controller

Otob6paxenne nHGOpMAIH

Comnocrasieane URL

Puc. 1. Cmpyxmypa mooynss Web-MVC
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Kondurypupyemas nepenaga oovexToB Java ge-
pe3 BBI30B ymasnieHHBIX MeTonoB (Remote Procedure
Call): ocHOBHas 1eib MPUMEHCHHsS 3TOM KOHIICTIIUU
COCTOMT B pa3zeeHNH OM3HEC-TTIOTUKHU (MOZEIH) OT €&
BU3yanu3aluu (peACTaBICHUS, BUAA), IO3BOJISIS, pa3-
JIeTIUTh JIaHHBIE, TpEJCTaBlieHHe W 00paboTKy new-
CTBHH MOJIb30BATENSI HA TPU OT/IEIbHBIX KOMIIOHEHTA!

e Mogens (Model). Mogens WHKanCymupyer
(oObenuHsCT) JaHHBIC MPUIOKEHUS U MPEIOCTABIISAET
3HaHUS: JAHHBIE U METOIBI PA0OTHI C STUMH JaHHBIMH,
pearupyer Ha 3ampochl, U3MeHss CBOE cocTosiHue. He
CONEPKUT WHGPOPMALUH, KaK 3TH 3HAHUA MOXKHO
BU3YaJIM3UPOBATb.

o [Ilpencrasnenue, Bua (View). Ortsevyaer 3a
otobpaxeHne nHopManny (BU3yalIH3aluio), Kak rmpa-
BuIIo, TeHepupyst HTML, koTtopsie MbI BUanM B CBOEM
Opaysepe.

¢ Koutpomnep (Controller). ObecnieunBaer
CBSI3b MEXKAY I0JIb30BATENIEM M CHUCTEMOW: 00padaThl-
BaeT 3alpocC IOJIb30BATENS, KOHTPOIUPYET BBOX JaH-
HBIX II0JIb30BATEJIEM M HCIOJIB3YeT MOJETb W INpei-
CTaBJICHUE I peain3alii HeoOX0IMMO peaKkuH.

Beb® — cepBuC ISl NPHIOKESHHH BIICKTPOHHOTO
NPaBUTENBCTBA MPENOCTABIET YCIYTY, IO3BOJISIO-
HIYIO JUCTAaHIMOHHYIO JJIEKTPOHHYIO 3aIHCh - «IJICK-
TPOHHAs OYepelb», Ha IPUEM K I'OCYJapCTBEHHBIM Op-
raHam B peXHMe pealbHOro BpeMeHu. MneHtuduka-
s B BeO — cepBUCE MOXET ObITh OpraHH30BaHa C
nomoteio cuctembl ID.UZ (mpoekt UZINFOCOM
https://www.id.uz/uz/info/11).

Beb6 — cepBucy Tpebyercs paboTaTh B pacmpere-
JICHHOW CeTH, IPUHHUMATh 3aIpockl, 00padaTeiBaTh UX

D EnyiHbi IOpTas MHTEPaKTUBHbBIX

TOCYAPCTBEHHbIX YCITyT

110 TpeOOBaHUIO OTIIPABUTENCH 3aIIPOCOB, 3aHOCHTH 3a-
mpocskl B 0a3y HaHHBIX TPeOyEeMBIX OpraHM3alui, a
TaK)Ke BO3BpalIaTh Pe3yJbTaTbl B CTPOrO OrpaHUYCH-
HOM BpeMeHH. B oTBeTe BeO — cepBuca J10JDKHA OBITH
noJpoOHasi MHPOPMaIHs, KOTOpasi TOYHO ONHCHIBAET,
KOTZIa OTIPABHUTEINb 3alpOca MOXKET NPUHATH Ha MPHEM
K Tocy/lapcTBeHHOMY oprany. Ha naHHbIil MOMEHT BeO
- CEepBUC JOJDKEH MpeIyCMaTpUBATh peaTH3alHIo
yCIIyT 1Mo 00paboTKe odepenel K ABYM TOCyIapCTBEH-
HBIM OpTaHaM.

Beb — cepBucy momaraercss UMeTs HMHTEpdEHcH
(Application Programming Interface, API) mus toro
9TOOBI, 00pamaTses K HeMy ¢ APYTUX CHCTEM, a TaKKe
JUISL TPOCMOTpa MH(POPMAIK 00 ouepean K rocyaap-
CTBEHHBIM opranam. Hy>xHo, 4ToOBI )opMaThl OTBETOB
stux API oTBeuanu TpeboBaHusiM KoHCcopimyma W3C
(https://www.w3.0rg), 4ToOBI 00€CIIeYUTh KPOCCILIAT-
(OPMEHHOCTB, JUISl CBS3BIBAHUS Pa3IMUHBIX YCTapeB-
IIMX U HOBBIX Miatgopm. dopmarsl OTBETHBIX CO00-
LICHUI JOJKHBI OBITh MHHUMYM [IBYX pacIIUpeHUH,
9TO JENACTCs B LEAX HOMACPKKH KaK MOXKHO OOJIbIIIe
CHCTEM Ha PasHBIX IIaTpopMax.

Onucanne Bed — ceppuca

Beb — cepBuc nmeet HaOOp METOOB, C IOMOIIBIO
KOTOPBIX OCYIIECTBJIACT AUCTAHIUMOHHYIO DJICKTPOH-
HyI0 3anuch (DJIEKTPOHHAs 04Yepe/b) K OpraHaM rocy-
napctBeHHOW Bractd. OH OBbLIT CO371aH B KauecTBE HO-
BOI'0 MOAYJIA NJIsl CUCTEMBI ((BJ'ICKTpOHHOC IMpaBUTCJIb-
CTBO», B 4acTHOCTH, 181 «EamHoro mnoprtana

TOCYAApCTBEHHBIX YCIyT» my.gov.uz (puc.2).

L [ 4
Mo ycnyram Mo opraHu3auuam
/ \ “r BaHKkoBCKO-hUHAHCOBLIE
E‘ FpaxgaHcTeo ﬂ Apxus ﬁl; a; e - - KKX
= 2 )
{ _’ '1 WuTennekTtyankHas / WUHpopMmaunoHHbIe
'@/7 38RIROOARINeNHS ViBecTHLAY ¥ TOpEORAA A’ COBCTBEHHOCTL ). 2 TEXHOMOrUMU U CBA3L
& - l"l "\

Bce cihepel N

Puc. 2. Oxno eounozo nopmana 20cyoapcmeeHuvix yciye, 20e pacnoioiCena CColika
Ha 8eb-cepguc

CepBuc npeHazHaueH JUIs1 00ecriedeH s TOTHOTO
IMKJIa HHGOPMAMOHHOTO B3aUMO/IEHCTBHS B paMKax
OKa3aHWs yCIyr B 3JEKTPOHHOM Buje. Iloa moyHbBIM
IIUKJIOM B3aMMOJICUCTBHS IIOPAa3yMEBACTCS: IPHEM
3ad4BJICHU B OJICKTPOHHOM BHUJE, ITPEIOCTABIICHUE UH-
TepdeiicoB, a Takke MHGOPMHUPOBAHUE O pe3ysbTaTe
00paboOTKN 3asBJICHUS, SBISIOMIETOCS PE3yIbTaTOM
OKa3aHUS yCIIyTH.

IMocne perucrpanun cyObeKT NONagaeT Ha CTpa-
HUIY, TA€ MPEAOCTABISETCS BO3MOXHOCTh BBIOMPATH
TOCYAapCTBEHHYIO OPraHU3allHIo, B KOTOPYIO TUIAHH-
pYeT OTIpaBHTh 3alpoC HA 3amuch B ouepens (Puc. 3, B
CIIUCKE MMEIOTCS [IBE YCIIYTH, 3TO 3aIllCh Ha O4epelb
Ha 3aMeHy [aclopTa, a TaK)Ke 3aIllCh Ha o4epenb Ha
MpUEM K YIaCTKOBOMY Bpady).
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Pycckuit | O'zbekcha | Engish Bxon ,® Pemctpauus

h EpyiHbIM NopTan MHTEPAKTUBHBIX
TOCYZIAPCTBEHHbIX YCITYT

Mo ycnyram 10 OpraHM3aLuam
3amena ?:r/ )
nacecnopra &7 : 3;.ldeOOXpd"eHlle

Puc. 3. Oxno evibopa opeanuzayuu

Crnenyromuii 3Tamn — 3T0 MOATBEPKICHUE CYyObeK-  ITO JeNnaeTcs Ui TOro YTOO0BI CYyOBEKT MOT IPOCMOT-
TOM HMH(pOpMAIMU, MOATBEPXKIAIOUIeH JMYHOCTh: HA  PETh M NPOBEPUTH CBOU JaHHBIE Ha HEM3MEHHOCTh U
9KpaH BeIBOIUTCS Tabiuua (puc. 4) u Bcst uHGopManuss  JOCTOBEPHOCTb.
0 cy0beKkTe: ropoa, pailoH, yiuia, 10M, KBapTupa, ce-
puiiHBIH HOMep mactopTa u T.1. (u3 cucrtemsl 1D.UZ).

OHnraiid mogava 3asiBJeHHA HA NMPHEM

Barm ropog;
Tashkent

Bar pafion:
Lchtepa

Elniciieg
Taras Shevchenko
Hont:
]
Kreapmipa:
14
CEpMAHEL HOMEp IACCIIONTA:

CA2543692

hanmimig e OmiaecTeo:

Egamberdiev Dilmurod Rashidawich

MoaaTL 3aAENEHWE Ha DYEPE AL

Puc. 4. @Dopma omnpasku 3anpoca
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[Tocne Ha)kaTHHM KHOTIKH «ITOJIaTh 3asBIICHUE Ha
ouepenby, popma merogom POST ortmpasisiercs B BeO
— CepBHC, TJe OH 00pabaThIBacTCs, 3aIUCHIBACTCS B
0a3y MaHHBIX TpeOyeMoi OpraHu3anuu U 00pPaTHO OT-
npasisiercss UH(GopMaIus 00 YCIEIIHOM omepamuu ¢
noipoOHoi uHdpopmaiueir. OOpaboTka CEpBUCOM IO-
CTYMAIOIIUX 3alIPOCOB COCTOUT B CIEAYIOLIEM: BO-TIEP-
BBIX, CEPBHUC OMpEIeNsieT, Ha TpuéM Kakoro rocyaap-
CTBEHHOTO OpraHa CyOBEeKT XO4eT 3alncaTbes, B 3aBU-
CUMOCTH OT JTOTO CEpBHC COCIHWHSAETCS ¢ Oa3oi
JAaHHBIX STOW OpraHU3alNH, 3aTeM OTIpeNeNsIeT rpaduK
paboOTBl [MaHHOW OpraHW3aIlNH, TOCYZApPCTBEHHBIC
Mpa3THIYHBIE M BBIXOIHBIC IHH, IOCIIE 3TOTO OCY-
HIECTBIISIETCS 3alUCh HAa OUepeb.

Jaiee cepBuc co3/1a€T YHUKAIBHBIH HOeHTH(HKA-
LMOHHBI HOMEpP KaXXJOMY HOBOMY CYOBEKTY, BBISC-
HSCT KOJHUYECTBO MPHHUMACMBIX CYOBCKTOB NAaHHOM
OpraHu3alyi Ha KaXIbli JEHb, a TAKXKe MO MOJIyYeH-
HbIM 1aHHbIM ¢ cucteMbl ID.UZ onpenenser qonoiaHu-
TENbHBIC CBEACHUS (3TO MOTYT OBITh KaK ajpeca rocy-
JAPCTBCHHBIX OPTaHU3AIN, TaK U (paMIIHs, UMS, OT-
YEeCTBO YYACTKOBOTO Bpaua u T.1.). OTBET cepBmca Ha
JAHHBIHA 3aIIPOC COACPKUT TOYHYIO ATy, KOTJa HacTa-
HET ouepenh CyOBeKTa, MOJABIIETO 3asBIICHHE, YHU-
KaJbHBIA HACHTH()UKAIMOHHBIA HOMEP KaXX0T0 CyOB-
€KTa, HOMEp B OUYeper U 00IIee KOJIUIESCTBO OUepe U
Ha TOT JICHb, & TAK)XKE JOMOJHUTEIbHYIO HH(DOPMAITHIO
00 yyacTKOBOM Bpaue u T.J. B oTBeTe cepBuca oTobpa-
JKCHHE JIOTIOTHUTEILHON HH(pOpMaIuu 00 00IeM Ko-
JMYECTBE OYEepPEaU Ha JICHb MPUXOJa CyOBbEKTa Ha
puéM K TOCYIapCTBEHHOM OpraHu3aIiy, 0€3yCIOBHO,
MIOMOTAET €My MaKCHMaJIbHO OPHEHTHPOBATHCS BO Bpe-
MEHH.

3aki0ueHne

Texunonorus Web-cepBucoB obecrieunBaeT B3au-
MoJIeiicTBHE MeXIy HpPUIOKECHUAMH, PabOTaroIUMHU
Ha Pa3MUYHBIX IUIATPOPMax, C IOMOIIBI0 MPOTPaMM-
HBIX KOMIOHEHTOB. Web-cepBHCHI TPHU3BaHbl COTIaco-
BBIBaTh paboTy OOJBIINX, COCTOSIIIMX M3 MHOXKECTBA
4yacTel NMPUWIOKEHUH, IPENOCTABIISSL A1 IPUIIOKEHUI

ousHec-pyHKIIMH oOMeHa naHHBIMH. [Tomumo (yHK-
U 0OMEHa JaHHBIMU MEXIy PA3IHIHBIMU IPHIOKE-
HUSIMU U Tu1aTopmamu, Web-cepBHCHl MOTYT BBICTY-
MaTh KaK MOBTOPHO-UCTIONB3YEMbIE€ KOMIIOHEHTHI MIPU-
JIOXKEHHUS, IIPEJOCTaBIIAIONIE pa3HooOpa3Hble
cepBHCHL. B ycnoBusax ¢opmupoBanus 1udpoBoii 3Ko-
HOMHKH 3TH OCOOCHHOCTH B30-CEpBHCOB O0Oecredu-
BalOT MHOXKECTBO BO3MOXKHOCTEH [ pa3BUTHA U pac-
IIMPEHUS IPEeIOCTaBIsIeMbIX yeiIyT B IHTepHETE. Beb-
CEpBHC CUHUTACTCS YHHBEPCAIBHBIM HHCTPYMEHTOM
mpu paboTe ¢ TaHHBIMH, YTO, 0€3yCIOBHO, JIENACT ATy
TEXHOJIOTHIO MPUBIIEKATEIBHON [UIS peaTn3aliiy MpH-
JIO’)KEHUH.

B xavectBe 00beKTa JaNbHEUIIUX UCCIEIOBAHUN
aBTOPBI HAMEPEHBI IPOBECTH Pa3pabOTKy CHCTEMHBIX
OCHOB CO3/1aHMsI ¥ (DYHKIIMOHUPOBAHUs pabouero Mo-
IyJist Uil ”HPOPMAIMOHHOM CHCTEMBI B 00JIaCTH TPY-
JIOBBIX OTHOILEHUH (JUIs MPOrpaMMHOTO 0OecreyeHus
MOJAEPKKM B3aUMOOTHOILIEHUH YYaCTHUKOB pPBIHKA
TpyZa W arcHToB), C HCIOJH30BAaHWEM IIPHHIIUIIOB,
OITMCaHHBIX BBIIIE IS B30-CEPBUCOB.
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The article investigates the intensive development of the sheep breeding farms of the republic, their mating
campaigns and their peculiarities. Also, a month before the ram rush, the hormones of melatonin and progesterone
were added to the powder of barley and corn in the powder form, and the percentage of motivation and puppies

was studied.

At the same time, specific features of Balbas breeds and their mating campaign was also analyzed.

Keywords: zegionalization, exterior, rational feeding, infections, congenital company, selection, breed,

adapted.

Developing reproductive and feeding strategies
under the project "Sustainable Sheep Development and
Creating a Value Chain for Food Production” funded
by the Government of Azerbaijan and implemented in
December 2018 under the FAO-Azerbaijan Partnership
Program. sustainable development of the value chain is
intended as a goal.

Specific characteristics of local (local) sheep
breeds should be analyzed and taken into account dur-
ing regionalization in order to ensure and regulate sus-
tainable, sustainable, rational development of sheep
breeding in the Republic. Many sheep breeds should be
studied with unique features and their adaptation (ge-
netic resistance to diseases, adaptation to abrupt climate

change, high calving, etc.). Thus, sheep are easily
adapted to the influence of environmental factors in ge-
ographically diverse areas. Strong control over genetic
biodiversity of sheep and the establishment of a proper
management system provide a great guarantee for
global food security, the needs of the population for
food products, as well as other raw materials (fur, wool,
puppies, etc.). Thus, Balbas breeds in Nakhchivan AR,
Ganja and Gazakh regions of Bozakh breed, Gadabay
and Shamkir regions of Azerbaijan Mountain Merino,
Absheron peninsula and Gala rocks, Agjabadi of Kara-
dalak, Lankaran It would be more desirable for breed-
ing of Karabakh, Lezgi and Herik breeds in Sheki-
Zagatala and Kur-Araz regions.
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According to the sex zoning plan, the Balbas
breed, widely cultivated and purified in the Nakhchivan
Autonomous Republic, is white, with black spots
around the eyes, ears and feet, below the glass. Accord-
ing to productivity indicators, Balbas sheep are still cul-
tivated in the South Caucasus region, including the best
breeds of sheep, meat, dairy and dairy. Balbas sheep is
hornless, wool is of high quality and milk is fat. Sheep
live weight is 55 kg and rams weigh more than 65 kg.
The fat content in the tail is 6-7 kg in rams and 4-5 kg
in the main sheep, and the wool is white and sufficiently
long, 12-17 cm long. Sheep weighs 3-4 kg and 2.5-2.8
kg in sheep. The wool of lamb sheep is highly valued
in weaving, especially carpet weaving. Milk productiv-
ity of fattening sheep is higher than that of other local
sheep breeds. Fatty sheep give 70-75 kg of milk during
lactation. This breed was created as a result of folk se-
lection. Nails have long, well-developed joints, and
nails are strong. Therefore, these sheep can travel about
18-20 km a day during the migration and can graze on
the slopes. In well-fed flocks, the live weight of mother
sheep is 60-70 kg, and the live weight of rams is 80-88
kg, sometimes 100-110 kg. The characteristics of feral
sheep are very high. Therefore, it is advisable to region-
alize this genus in the Autonomous Republic in accord-
ance with the biological and economic characteristics
of this genus.

Materials and methods of research

The research was conducted mainly on the exper-
imental animals kept in the subsidiary production prac-
tice of Araz Scientific Production Association named
after academician Hasan Aliyev in the Nakhchivan Au-
tonomous Republic and in the Shakhbuz district sup-
port station. In the experiment used 40 head of Balbas
breed sheep. The studies analyzed the specific charac-
teristics of Balbas breeds of sheep kept in sheep farms
of different regions of the autonomous republic and
their mating campaign. In order to organize the mating
campaign, a month before the ramming, sheep were
given parchment and barley and cornmeal, along with
melatonin and progesterone hormones. As a result, the
sheep show a desire to escape at the same time, and the
fat sheep give birth at the same time. Because of the
high number of eggs in the mother sheep, which are
used for hormone melatonin and progesterone, the
number of twin lambs born during calving also in-
creases. We have learned about mating campaigns in
sheep breeds and their breeding characteristics. For this
purpose, one month prior to slaughter, sheep were di-
vided into 4 groups and fed in four forms: A (usual
feeding - control group), B (intensive feeding - group
1), C (mixed feed from barley, sorghum and corn —
group 2), D (meltingin and progesterone hormone sup-
plementation in powdered barley and corn sprout -
group 3).

1-control
group(usual
feeding)

B-group

feeding)

(intensive D-group (corn

mixed feed) C-group (proges.,
melat. corn
strong bait

Diagram. Feeding in groups of ewes one month before the lambing

During the analysis of the research and experi-
ments, motivation and calving in the sheep fed different

feeding norms in the Araz Research and Production As-
sociation subsidiary farm (Table):
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Table. Motivation and calving in maternal sheep fed with different feed norms

Live
Number of . Motivation I weight in
Ne | Group practice sheep One month before feeding (With-9%) Childbirth lambs
(kg)
1| A 10 Usual feeding 70 80 25:2,8
control
2 B-1 10 Intensive feeding 80 90 2,6-3,0
3 C-2 10 (I?gl:r(]ed feed: barley, sorghum, 90 110 2.0-2.7
Mixed fodder: melatonin,
44 D-3 10 progesterone, barley, corn 100 140 1,8-2,5
starch

Newborn lambs, active in control A-group, 2.5-2.8
kg, weaning -80%; B - live weight of lambs born in the
1st group is 2.6-3.0 kg, weaning -90%, C - average
weight of lambs born in the 2nd group is 2,0-2,7 kg,

weaning - 110%, D - average live weight of lambs in
the 3rd group was less than 1.8 - 2.5 kg compared to the
twin lambs and weighed 140%.

110,0C-2

1

140,0%
D-3

3 m4

Chart. Percentage of breeding in domestic sheep

Apparently, one month before the start of the mat-
ing campaign, 120-140 heads of baby sheeps can be ob-
tained from one hundred head sheep per month if the
mother sheep are given melatonin and progesterone
hormones along with barley and corn starch. Sheep
reaches puberty of 8-9 months, but it is advisable to
carry out the first pair at 12-18 months. In sheep, the
sex cycle is on average 17 days, stimulation is 24 hours,
duration of throat is 145-150 days. Sheep breeds belong
to short-days animals, that is, they have sexual activity
in the autumn and short of the day. Different types of
mating are used during this time. In a freely pairing,
rams are freely driven in the sheep flock. (for every ram
there are 20-25 mother sheep). Although this type of
mating is simple, it requires a lot of rams. During man-
ual pairing, the test rams are released into the herd, and
the willing sheep are identified and paired on a special
bench. In this pairing, one ram holds 60-80 head sheep.
Artificial insemination allows you to make extensive
use of the most valuable producer. During artificial in-
semination, 300-400 heads of sheep are fertilized with

one ram's seed. Thanks to such measures the sheep
show a desire to escape at the same time, and the fat
sheep give birth at the same time. Normal calving usu-
ally takes about 30-40 minutes. As soon as the lamb is
born, its mouth must be cleaned. After the mother
licked and dried baby sheep, the the person who con-
trols the fetus must feed the baby sheep. It is important
that the lamb be fed with breast milk. In the absence of
milk in the sheep, the lamb eats eggs yolk or the milk
of another sheep that gave born at the same time. Con-
tains the ability to function in the oral milk, which reg-
ulates the stomach and intestines of the lamb. Oral milk
increases resistance to the body and prevents infections
as well as gastrointestinal diseases. The giving birth
sheep, were kept in the sheepfold for 2-3 days with a
lamb. Also, the sheep 6-7 days are not allowed in the
herd. Birth in sheep breeding takes place in winter and
autumn. For winter lambing, having a sufficient forage
base, lambs with high survival rate and productivity are
born in warm pastures. Lambs born in winter eat quality
food. Each lamb should be fed at least 0.6-0.7 kg of dry
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grass and mixed feeds (compound feed) per day. One
lamb is given 5-7 grams of granulated salt per day. In
addition, the salt is added to the stable (lick salt).

Result. 1. Zoning of sheep breeds in the republic
should be carried out in accordance with the regional
zoning plan.

2. In order to organize the mating campaign, it is
advisable to give the sheep a month before the start,
with the addition of barley and cornflour, as well as
melatonin and progesterone hormones.

3. On the sunny days in winter, the pregnant sheep
should be allowed to go outdoors every day. This has a
positive effect on the health of the sheep, the easy birth
and the normal development of the baby.

4. Feeding of sheep should be properly compiled
and feed rate for sheep kept in pasture conditions
should be increased by 15-20%. The wintering period
should be 70% in the diet, 20% in grains, 8% in juicy
fodder and 2% in mineral feed supplements.

5. External environmental factors have a negative
effect on the body of the sheep in the cold or extreme
heat of the breed and the extreme heat, the change of
air, and the presence of bilateral air currents in the stall.
The temperature in the stove should be 10-120° C, and
150° C where baby lambs are stored. In the winter, the
stables should be kept dry, at normal heat and clean.

6. Two weeks before the birth, the mother sheep
should be selected, grazed under the supervision of ex-
perienced shepherds, as well as cared for, fed, cleaned

and other processes must be conducted at the same time
every day according to their working hours.
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