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Abstract. This article authors represents the results of search for new reagents to prevent the freezing
of coal in winter. Attention focuses on the physicochemical characteristics of silicone polymer,
methods of introduction in coal concentrate and influence this reagent on freezing. The results of
studies have shown that the use of organosilicon is more effective use of acetates and chlorides of
metals. The high activity of organosilicon substances is explained by their elemental composition and
structure of molecules.

Keywords: coal freezing, freezing point, degree of freezing, siloxane skeleton, silicone polymer.

Introduction. The freezing of coal in transit is a serious problem for the coal industry. From
November or December on, the wet coal in railroad cars becomes a solid frozen mass. Turnaround times
extend, rolling stock is held up at discharge sites, and rail customers complain of lost time. Preventive
measures are required to prevent freezing of the coal to the walls of the railroad cars in cold weather.

The most promising preventive method is to reduce the pour point of the moisture’s active
component and reduce the strength of the bonds in the frozen coal. The materials employed should be
harmless to the operating staff and the environment, should not cause corrosion of metal components,
should not impair coal quality, should not significantly reduce the capacity of the rail car, should not
require special storage conditions, and should mix well with coal.

The choice of a chemical to prevent the freezing of coal during its transportation in winter should
be based on its efficiency and environmental friendliness, and should take into account the following
aspects: the reagent must be dissolved in the outer moisture of the coal concentrate to form a solution, the
concentration of which will ensure the flowability of the coal; preventative means should be inexpensive,
affordable and environmentally friendly for service personnel, making their use economically and
environmentally sound; must be resistant to changing weather conditions; not to adversely affect
technological processes (coking, blast furnace melting) and product quality characteristics.

Results and discussions. In the present work, we continue the search for new reagents to
prevent the freezing of coal in winter. The search for the most effective chemical preventive agent to
prevent the freezing of coal concentrates in winter at very low temperatures during transportation from
the supplier (coal processing plants) to coke plants showed that these requirements are satisfied when
using silicone polymer.

Molecules of organosilicon compounds combine in part the structure of polymeric inorganic and
organic molecules. The basis of their molecules is the siloxane skeleton - a chain of alternating atoms of
silicon and oxygen. Other silicon bonds are compensated by organic radicals or groups of atoms [6].

R R R

—S:i—0—8:i—0—8:i—0—
R R R
where R — H-, CHjs", C¢Hs", and etc.

The peculiarity of the structure is associated with the unusual properties of these polymers,
which combine the stability of these compounds to the action of low temperatures. Organosilicone
liquid polymers can be obtained with a freezing temperature of minus 130°C or even lower.

A valuable property of silicone liquids is the weak dependence of their viscosity on
temperature. Thus, as the temperature decreases, the viscosity of the organosilicon compounds
increases to a lesser extent than for petroleum oils. This makes it easier to apply to the surface of a
metal wagon and mix with coal [6].

For polysiloxanes, low freezing temperatures and chemical inertness to metals are typical. The
flammability of organosilicon liquids is much lower than that of organic compounds. The final
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combustion products are carbon dioxide, water and silica as a fine powder. Polysiloxane fluids do not
irritate the skin and eyes.

Thus, the most valuable technical properties of organosilicon liquids are determined by their
physical and chemical properties: low pour point (minus 70 to minus 140 °C), low viscosity
dependence on temperature (multiplicity of viscosity change is 5-10 times in the interval temperature
temps from - 50 to + 50 °C) [6].

Emulsions of silicone polymers are stable structures of the type «oil in water». Due to the fact
that it is practically more convenient to use aqueous emulsions of silicone liquids instead of their
solutions in organic solvents, the industry produces 30-70% silicone emulsions. These emulsions are
easily diluted with water and used in 5-10% concentration. In commercial form, the emulsions are a
white mass of creamy consistency.

Molecules of organosilicon compounds contain an oxygen atom, so the electron density at
oxygen atoms is localized. As a result, the reagents can specifically interact with the sorption-active
centers of the coal surface bearing a positive charge (protonated hydrogen atoms of phenolic, carboxyl
groups in macromolecules of organic mass of coal) according to the scheme:

Ho*

7
/

(CH3);Si—Q% -R—0% —Si(CHj;);

Ho
where R — alkyl radical.

Molecules of oxygen-containing organosilicon compounds also contain hydrocarbon radicals
that can interact with the apolar centers of the coal surface due to Van der Waals intermolecular
forces. Therefore, when adsorbed on the coal surface, molecules of organosilicon exhibit both specific
(hydrogen bonds) and universal nonspecific intermolecular forces of interaction with positive parts of
the coal surface. This determines their high adsorption on the coal surface.

If the solution or emulsion is mixed with coal, these atoms or groups are reacted with the
organic mass of the coal and water hydrate. Organosilicone bonds - Si - O - Si - O -, which provide
physical and chemical interaction with the coal facing the surface, and organogenic groups framing the
silicon atom in the opposite direction - outwards. The orientation of organosilicon bonds and
hydrocarbon radicals when applied to the surface can be schematically represented Fig.1.

R R R R
R\ /R \S./ \S./
Si 1 !
N \O/ \O/ \O/

Fig. 1. Orientation of organosilicon bonds and hydrocarbon radicals on the coal surface

Organosilicon compounds, when applied to a coal surface, react with water approximately
molecule to molecule. The films of organosilicon compounds are very thin. The thickness of the film,
which is calculated by the material flow and film weight, assuming that its density is equal to one,
is 0.1:10%-2.5-10°5. The film on the surface is invisible, does not wear away when rubbed, does not wash off
with water, is stable over a wide temperature range (from - 200 to +300 °C). Polymeric silicones on the
surface of coal, even in small quantities, provide a great water repellent effect.

For the experiment, a sample of coal weighing 500 g was taken, the moisture content of the coal
was 12%, the size class was 0-3 mm. The coals were carefully treated with an emulsion. Next, the
processed coal was loaded into a metal tank with a diameter of 50 mm, height 50 mm, without bottom and
cover. This metal container was placed in the freezer and kept at a predetermined temperature for 24 hours.
Then the tank was turned over, and the coal that was poured was weighed. The degree of freezing was thus
determined. The study used an organosilicon fluid GKZh-94, which is a colorless slightly yellow liquid.
Density - 0,996-1,003 g/cm?; freezing temperature -50 °C; pH not less than 6. In water it is insoluble, but
well forms an emulsion, corrosion inactive, does not emit harmful vapors and gases, weatherproof.

The organosilicon additive was used as 5 and 10% aqueous emulsions. The emulsion was
thoroughly stirred with charcoal for 3-5 minutes. The amount of emulsion was changed from 4 to 40 g
per 1 kg of coal. The concentration of the emulsion was 5 and 10%. The results of the experiment are
shown in Table 1.
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Table 1. The degree of freezing of the treated coal GCZh-94 emulsion at minus 15 °C

uantity of . Variation Degree of freezing,
ngh-9 4§Ig ke Mass of spilled coal, g of mass, & & o &
5 % emulsion
4 150 350 70
8 170 330 66
12 190 310 62
16 220 280 56
20 260 240 48
24 290 210 42
28 310 190 38
32 390 110 22
36 450 50 10
40 490 10 2
10 % emulsion
4 200 300 60
8 220 280 56
12 250 250 50
16 270 230 46
20 290 210 42
24 360 140 28
28 400 100 20
32 420 80 16
36 480 20 4
40 500 0 0

Studies have also been conducted to identify consumption rates of known and claimed
prophylactic agents to prevent freezing of coal with a moisture content of 12% (Table 2).

The analysis of these tables shows that the organosilicon emulsions reduce the freezing point
well, and when compared with salts it can be seen that the consumption of the organosilicon emulsion
in comparison with the consumption of calcium chloride, magnesium and potassium acetate is lower.

Table 2. Dependence of the freezing point of the coal with a moisture content of 12% added of
rophylactic agents

: o
Freezing point of Added of prophylactic agents, wt % T
. (1)
sample, °C CaCl, MgCl, CH;COOK GCZh -94
15 5.0 4,6 4,0 3.6

Conclusions. Thus, the proposed method not only prevents the concentration of coal
concentrates in winter during their transportation from the manufacturer to the coke plant, but also
reduces the cost of coke by reducing the cost of defrosting (in greenhouses) and unloading coal, to
prevent the corrosion of cars and equipment of coal-preparation shops of coke-chemical plants.
Organosilicon compounds are less toxic. The use of organosilicon is more effective than the use of
acetates and chlorides of metals. The high activity of organosilicon substances is explained by their
elemental composition and structure of molecules.
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Abstract. The Shemakha-Gobustan synclinorium is located on the southwestern slope of the southeastern
plunge of the Greater Caucasus and is differed by a complex structural-tectonic structure. The nappes
and the linear folds are developed in the Shemakha-Gobustan synclinorium, on other hands, it is
accompanied with reverse faults, thrusts, strike-slip faults, as well as mud volcanism that complicate it.
These manifestations are indicating the susceptibility of the Shemakha-Gobustan depression sedimentary
cover to intense tectonic movements, stimulated mainly by compressive stresses that characteristic of
collisional zones. Due to the fact that this structural-tectonic element is located relatively close to the
axial zone of the southeastern plunge of the mega-anticlinorium of the Greater Caucasus, which tectonic
processes developing within this mountain-fold system are quite intensively manifested in the Shemakha-
Gobustan synclinorium. Another cause for the complex structural-tectonic structure in the Shemakha-
Gobustan synclinorium lay is the block structure of its crystalline base.

Keywords: thickness, sand content, prospects, zone, structure, sediments, amplitude, age, cover,
tectonic fault, overthrust, cleavage, oil, gas.

o Mepe cokpareHust CTpyKTypHOTo (oHa HedTera30HOCHBIX 3eMelb AsepOaiikaHna Bce Ooree
aKTyalbHbIM CTaHOBHUTCS Psii NPUHLMIIHMAIGHO BaXKHBIX HETPAIWLMOHHBIX HAIPABJICHUH BBISBICHUS
HOBBIX MecTopoxaeHuil. Hanmpumep, kK TAKOBBIM OTHOCSITCS TEKTOHUYECKH CII0’KHOMOCTPOSHHBIE YYaCTKH
C TOKPOBHO-HAaJBUI'OBBIMU 30HAaMU 3€MHON KOpbl. B Hacrosiee BpeMs OTKPBHITO OCTATOYHO MHOTO
MECTOPOXKICHUH, CBS3aHHBIX C TOKPOBHBIMH 30HaMH, pa3BHTHIMH B TPUOOPTOBBIX  YacCTsIX
CeTMMEHTAIMOHHBIX OacceitHoB. Tak, Hampumep, Ha CeBepHoM KaBkaze Craporpo3HeHCKOM He(TSHOM
MECTOPOXKIAECHUM B TIOJHAJBUTOBOA YacTW CKIaAKM. B HajgBurax © TIOAHAJBUTOBBIX 30HAX
NPOMBILUICHHBIE 3aJ€XKH HeTH M ra3a u3BecTHBl Takke B llpeakapmarckom u IIpemypanbckom
nepeaoBbIx nporubax, a Ha Tepputopun CILIA noTeHnManbHBIE H3BIEKaeMble pecypchl Kopaumbepekoro
nosica HaJBUIoB Ha KoHel| 1981 r. cocrasisimm 2,1 Mupa. ToHd HedTH 1 2,8 Mipa. m>rasa [ 1, 2].

[InuTHasE TEKTOHMKA MO3BOJISET MO-HOBOMY paccMaTpHBaTh BOIPOCH MEPCIEKTHBHOCTH Ha
He(Th U Ta3 TeX WIM MHBIX YYaCTKOB 3€MHOW KOpBI. PErnoHbI, KOTOpBIE € MO3UIMU T€OCHHKINHAIBHOM
TEOPUH CUUTAIMCh HEMEPCHNEKTHBHBIMU, C TO3UIMM ITUTUTHOM TEKTOHMKHM OKAa3ajiCh HE TOJIBKO
NEPCIIEKTUBHBIMK, HO M HedrerazoHocHbIMH. C 3TOH TOYKH 3pEHHS ONpENEICHHBIH HHTEpeC
Tpe/ICTaBIseT MeraHTUKIMHOpHUH bonbmoro Kaekaza. Hexoropele TekToHMYEeCKHE OCOOEHHOCTH €ro
CTPOCHHSI TPU CPaBHEHHHM C MOJOOHBIMM DPErHMOHAMH B TMpeNeiax, KOTOPHIX YX€ YCTaHOBIICHBI
CKOIUJICHHSI YTJIEBOJIOPOJIOB, TO3BOJISIOT MPEAINONOKUTh HAIMYME TAKMX CKOIUIGHWH M B Tpejenax
MmeranTukiIuHOpust bonbmoro Kaekasza. Tak, Hampumep, IO IOro-3amajHOMY CKJIOHY 3TOrO TOPHO-
CKJIaJYaToro COOPY)KEHHs B Tpenesiax 0opToBod dacTu [IpHUKypHHCKON MEXIOpHOW BIaJHHBI BIUIOTH
JI0 €ro OCEBOH 30HBI MMEIOT LIMPOKOE Pa3BUTHE IOKPOBHI M YELIyH4aThle CTPYKTYpPbI, a TaKkKe B
Mexaypeube Kyper u Mopsl, 9To siBisieTcs sIBHBIM CBHAETENHLCTBOM HaaBUHYTOCTH bombmioro Kaskaza
Ha OONIMPHBIA OCalOYHBIA HedTera3oHOCHBI OacceliH [lpukypuHCKOW MexropHO BmaauHbl [lo
MHEHHIO HCCIIEA0BaTelIel, 3TOT Ipolece MPoJoKaeTcst o Hacrosuliee Bpems. CienoBaTellbHO, €CTh
OCHOBaHME II0JIaraTh, 4TO B Ipouecce HaapuraHus bospmoro KaBkaza Ha ocamounblii OacceiiH,
nocaeHUH OyIeT YaCTUYHO MEPEKPHIT U CKAT STUM T'OPHO-CKIIaIYaThIM coopyskeHueM [3, 4, 5].

Takum o0pa3zoM, Ha Haml B3IVISA, 30HA IIEPEKPBITHS, KOTOpas, [0 BCEH BEPOSTHOCTH,
MIPOCTHPAETCS BAOJIb IOT0-3aMaIHOTO MOJHOXKbS TOPHO-CKIIaAUaThIX coopyskeHuil bonbioro Kaskasa,
NpEeACTaBISIET ONPEACICHHYI0 IEPCIEKTUBY Ha HE(Th U Ta3.

B kauecTBe KOHKpPETHOTO MpHMepa MOXHO ykazaTh Ha [llamaxbi-I'00ycTaHCKUi CHHKIMHOPUIA,
C KOTOPHIM CBSI3aH OJHOMMEHHBII HE(TEra3oHOCHBIM paloH Me30-KailHO30icKoi ckimagyaroctH. B
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npeienax 3TOro palioHa MIMPOKO Pa3BUTHI TOKPOBBI, TPS3EBYJIKAHU3M U €CTECTBEHHBIC BBIX0JIa HEDTH U
raza. B 1950-60-pte Tomer B paifoHe cema Actpaxanka (I'bi3meiiman) ObuIH TpOoOypEHBI MTOMCKOBO-
pa3BeOYHBIE CKBaXHHBI, KOTOPBIE BIIOCICACTBUHM OBUIM 3aKOHCEPBUPOBAHBI, HO, HECMOTPS Ha 3TO, U3
WX YCThSI IPOUCXO/IUT TIEPUOTUYUECKOE BBIICIICHNE BOJIBI C TUIEHKOW HedTH u Taza. C Apyroil CTOPOHEI,
00IIen3BeCTHBHIM (PAKTOM SBJSIETCA IIUPOKOE PA3BUTHE TaM TpA3eBYJKaHW3Ma, Hanpumep, MbUIbHBIE
ponHuKH, 67U3 cenenuns | bI3Melan, 9To TakKe CBHICTEIbCTBYET O MEPCIeKTHBaX He(DTEra30HOCHOCTH
9TOTO peruoHa. JTH (aKThl CBUIETEIBCTBYIOT O TOM, YTO IUIOLIA] b MEPCIEKTUBHBIX Ha HE(Th M ra3
3eMellb B MEXKTOPHBIX OCaJ0YHBIX OacceifHax, K KOTOpeIM oTHocuTcs U HOkHo-Kacrmiickas
METaBMaAnHa, MOXKET OBITh 3HAUMTEIBHO yBEJIMYEHA M 33 CUET MOKPOBHO-HAJBUTOBBIX YaCTEl TOPHO-
CKJIaTYaTBIX COOPYKEHHI OTpaHMYMBAONINX Takue O6acceiHsl [6, 7, 8, 9].

[Monocy pacmonoxenus: nokanbHbIX cTpykTyp Lllamaxei-I'oOycraHckoro paiiona, B mjaHe
cooTBeTCTBYyIomEeM SIBanmar-CaHradaisCKOMY TPaBUTAIIOHHOMY MAaKCHMyMYy, CIEAyeT CUWTaTh
OCHOBHBIM YYaCTKOM JIS IPOBEACHUS TapaMETPUUIECKOT0 U MIOMCKOBO-Pa3BeIOYHOTO OypeHHsl mociie
W3YYEHUS €0 TIIyOMHHOTO CTPOSHUSI COBPEMEHHBIMH METOJaMH Pa3BEIOYHON TeOPU3UKH.

[lpakTrka mOKa3pIBAaeT, YTO B TOKPOBHBIX 30HAaX HAWOOJBIIME pa3Mepbl JIOBYIICK H
MIPOMBIIIJICHHBIC 3amachkl He)TH, OBIBAIOT, CBSA3aHBI C AaBTOXTOHOM, B KOTOPOM BCTPEYAOTCS KPYITHBIE
MecTopokaeHust HeTu U ra3a. Hampumep, 3arpocckuii MosiC HAJIBUTOB, 0OpaMIISIOIINX ApaBHHCKYIO
mwiathopMy, XapakTepU3yeTcsl KPYIMHBIMH MECTOPOXKISHHSIMH He(DTH © Ta3a, CBI3aHHBIMH C
ABTOXTOHHBIMH aHTUKJIMHANBHBIMUA cTpykTypamu ([lezanan, Ara-Ixapu, AxBa3z u map.). B cBoio
ouepenb, Cpear MECTOPOXKACHWI He()TH M ra3a B aJUIOXTOHHBIX KOMIUIEKCaX OOBIYHO MPeodiafaroT
OTHOCUTENIbHO MEJKHE CKOIUIEHHs, XOTS MOTYT cOfep)KaTbCsl M KpymHble. llpudem oHM MoryT
c(hopMHPOBATHCS, KaK B TPAIUIIMOHHBIX aHTHKINHAIBHBIX JIOBYIIIKAX, TaK ¥ B HETPAJAUIIMOHHBIX 30HAX
JpoOJieHHs1, KaTaKIa3uTax v B IPYTuX GopMax 3aJieraHusl MOPOJI CBSI3aHHBIX C JUHAMOMETaMOP(PH3MOM.
Bmecte ¢ Tem He(Tera30HOCHOCTh AIDIOXTOHA SIBISIETCS TPSMBIM TPU3HAKOM TPOTyKTHBHOCTH
OJIHOBO3PACTHBIX ITOPOJI ABTOXTOHA, 3alleuaTaHHbIX ajutoxToHoMm [10, 11, 12, 13].

Ha pannunx cramusx oOpa3oBaHUS 30H HAJBUTOB ITPOMCXOIUT PEUMYIIECTBEHHO Pa3pyIIeHHE H
nepe)OpMHUPOBaHUE CYIICCTBYIONIMX paHee 3aneked YB u o0OpasoBaHHe HOBBIX B YXKE BHOBB
c(hOpMHPOBABIIIMXCS JOBYIIKAX, IPUYEM Ha paHHEM JTalle Pa3BUTHS HAJIBUTH U CBA3aHHBIE C HUMH
JIpyTHe BUABI TU3IBIOHKTHBOB CIYKaT MPEUMYIIECTBEHHO MyTSIMH MHTpaldd. A Ha Ooliee MO3IHHUX
CTaUsIX MX Pa3BUTHS (DOPMHUPYIOTCS TIIaBHBIM 00Pa30M 3aJIe’KH B JIOBYIIIKAX, TEHETUYECKU CBSI3aHHBIX C
MOKPOBHO-HA/IBUTOBBIMHU CTpYKTypamu. Ha 3ToM 3Tame HaJBUTH U P APYTHX Pa3pbIBOB UTPAIOT YXKe
POJIb 3KPaHOB, a B JIOBYIIIKH TOCTYNaloT ¥YB, 4acTe KOTOPHIX ObLIa JOTONHUTEIHHO TEHEPHUPOBAHA B
TIOZHA/IBUTOBBIX ToMNIIAaX. DaKTUYECKH IreoIOTHIecKUe COOBITHS, TIOCNe 0Opa30BaHUsI HAJIBUTOB, CIY)KaT
OTIPEJIEISIONIAM TTApaMeTPOM ISl TIOMCKOB MECTOPOXKIeHHH He(pTH W ra3a B MOKPOBHO-HAJIBUTOBBIX
nosicax. B 3Toil cBA3M HeoOXooMMa TepeoleHKa TIpaHul] He(PTEra30HOCHBIX PETHOHOB C UEIbIO
paclIUpeHHs MEPCHEKTUBHBIX 3€MENb 33 CYET PErHOHAJIBHBIX MOKPOBHO-HAABUTOBBIX 30H. C 3TOM
LEJBIO CIEeAYET OMPEETUTh CTPYKTYPbI M MOIIIHOCTH aJFIOXTOHHBIX IJTACTUH M aBTOXTOHOB, BBISIBUTH B
HUX TIPUPOJTHBIE pe3epByapsl Al HE(TH U ra3a, B TOM YHCJIe U HOBOTO THIIA.

[lo MHeHuro wuccrenoBarenel, MOKPOBHO-HAJBUIOBbIE OKpPAaWHBl CKJIAT4aThIX TOPHBIX
COOPY’KEHHIA OTHOCATCS K IPEBHUM ITaCCHBHBIM KOHTHHEHTAIEHBIM OKpanHaM (Ckammcteie ropbl KaHaspl,
3oHa Ilepcunckoro 3anmBa, [IpenkaBkasbe), KOTOpbIE KaK IMPaBHJIO XapaKTepU3YIOTCs BechMa Onaro-
MIPUSATHBIME YCIIOBHSAMU JJTs1 Heprerazoodpazoanus ¥ (hopMHUPOBaHUS UX cKoruienuit [14, 15, 16, 17].

Cesepnpiii 6opt OxnHO-Kacmwmiickoit merasmaamasl (FOKMB) mo HegaBHEro mpoumioro
MIPEJICTaBISLT OO0 30HY CyOIyKINH, IIEPEPOCIITYIO B MPOIIECCe TEOJMHAMHYECKOTO Pa3BUTHS B 30HY
KOJUTM3HH, MOPQOJOTHYECKH U CTPYKTYPHO-TEKTOHMYECKH BBIPAKEHHYIO TOPHO-CKIIa[4aThIMU
coopyxkeHussmu bonpmoro KaBkaza. JTo cBsi3aHO ¢ TeM, YTO OKpauHbl MEXIOPHBIX BIIaJIWH, TIE
pa3BUTHl CyOMYKIIMOHHBIE MPOIECCH], B HAIlEM CIy4yae 3TO 3aKaBKa3CKUW CPEJUHHBIH MacCHUB B
npormutom, T.e. KOKMB B HacTosiem, B pe3ylibTaTe KOJUIM3UOHHBIX IPOIIECCOB TPAHCPOPMHUPYIOTCS B
TOpPHOCKJIaa4yaTsle coopyskeHus Tumna bonpinoro Kapkasa.

IOKMB B HacTosimiee Bpemst TIpeICTaBIsIET COOON CeIMMEHTAIOHHBIN 0acCceiiH, B Tporecce
pa3BUTHSI KOTOPOTO MMEJO0 MECTO WHTEHCHBHOE HapalllMBaHUE OTJIOXKEHHH, MPOUCXOMIA TeHepauus
YTJIEBOJIOPO/IOB M Pa3BUTHE JIOKAIBHBIX MOAHATHI (KaKk 3TO HWMENO MeCTO Ha AHAaMaHCKHX U
WNHO0HE3UHCKIX OCTPOBaX aKKPEIHMOHHOTO IMPOMCXOXKACHUs). B nmampHeimem mpu TpanchopMaimu
CyOIyKIMOHHOM 30HBI B KOJUIM3HOHHYIO elle Oojiee aKTUBH3HMPYIOTCSA CXKMMAIOIIUE HAalpsOKEHHS,
KOTOpBIE TIPUBOJT K CKJIQJKOOOPa30BaHUIO M (OPMHUPOBAHHMIO MOKPOBHO-HAJIBUTOBBIX CTPYKTYP.
OueBHIHO, HA ITOM K€ CTAAUM (OpOreHe3a) 3aKIaAbIBalOTCSl OCHOBHBIE TOKPOBHO-HAABUTOBBIC 30HBI, B
OBIBIINX 30HAX CYOIyKIMU. DTH MPOIECCHI, COMTPOBOXKAAEMbIE HATIPSHKCHUSAMH CHKATHS, aKTUBU3UPYIOT
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TCHEPAIMIO YTJIEBOAOPOJOB 32 CUET BHIPAOOTKH JIOMOJIHUTENFHON AWCCUTIATUBHOW TETJIOBOM IHEPTHU
MpA B3aMMHOM TpPEHWH KpbUTheB Tmokposa [18, 19, 20, 21, 22]. B O0CHOBHOM MpOIECCHI
JUHAMoMeTaMoppHr3Ma M MPUBOAAT K (POPMHUPOBAHUIO B MMOKPOBHO-HAJBUTOBBIX 30HaX HE(QTSIHBIX U
ra30BbIX MECTOPOXKIACHUH. DTO CBA3aHO C OTKHUMOM (UIIOWI0B K LIEHTPAIBHON YacTH BNAAWHBI, T.€. B
HAalpaBJIeHNN YObIBaHHS MHTEHCUBHOCTH CX)KUMAIOIIMX HampspkeHUH. Takum 00pazoM, B MPHOOPTOBBIX
HaJIBUTOBBIX 30HAX CO3AIOTCS yIOBJIETBOPUTEIBHBIC YCIOBUS Ul aKKyMYJILMM M COXpaHeHHs YB
Onaroaapsi HOKPOBHO-HAJBUTOBON MPHpPoie chOPMUPOBAHHBIX JIOBYIIIEK.

B KoHIIe CyOAYKIIMOHHOTO 3Tana IpOUCXOAUT TpaHCc(hOopMaLus IOCIEAHEro B KOJIM3HOHHYIO,
T.€. B OPOTeHHYIO cTanuio. OJHOBPEMEHHO MPOJI0JKACT Pa3BUBATHCS MEKTOpHAs BIaJnHa B KaUeCTBE
ocaZoyHOro OacceliHa, rIe NPOUCXOMUT HAKOIUIEHHME MOJIACCOBOTO OCAJOYHOTO KOMIUIEKCa Kak,
nanpumep B FOKMB. B Hux xe Bo3aukaroT cBou OHI'O, ¢ KOTOpBIMU T€HETHYECKH OBIBAIOT, CBSA3aHBI
CKOIUICHUSI He()TH U ra3a yxke MEeKIOpHOH BraauHel. B pesynbrare opmMupyroTcst 6acceiiHbl B 30HaX
CYyOAYKIMH, KOTOPBIE 3aTe€M BTATHUBAIOTCS B MOAHATHE M OT KOTOPBIX OCTAIOTCS MECTOPOXKICHUS B
HAJBUTOBOW 30HE. 3HAYWTETbHAas YacTh ITHX OacCeifHOB HE COXpaHHBINHECS B COBPEMEHHOM
ctpykrype 3emnu, B.A. CoxonoBbIM mpesiaractcs HMEHOBAaTh (AaHTOMHBIMH, a He(TerazoBble
CKOIUJICHUSI HAJJBUT'OBBIX HOSICOB PACCMAaTPHUBATh KAaK JIEMEHTHI (PaHTOMHBIX 0aCCEHHOB.

CornacHo b.A. CokonoBy ¢anToMHBIE OacCeHBI TOCTATOYHO PACHpPOCTPaHEHHAS! KAaTETOPHSI.
ITosTOMy mepcreKTHBBI HEPTEra30HOCHOCTH Nepu(epry ropHO-CKIAAYaThIX COOPY>KEHUH, TAKUX KaK
Ckanucteie ropsl, KaBka3, Ypan, Komergar m apyrux ciemyeT paccMaTpuBaTh KakK JOCTaTOYHO
MIEPCTIEKTUBHBIE U JJI1 O0BEKTUBHON OIIEHKH WX MEePCIIEKTUBHOCTH Ha HETH U Ta3 HE0OXoauMo Oomee
TIIATENbHOE UX u3yueHue [23, 24].

CornacHo Axwmen6eitmn A.C., T.Kenrepan B mnpemenmax AsepOaiiypkaHa ITOKPOBHO-
HaJBUTOBBIE CTPYKTYpHI pa3BuThl o O3 cxiony bonbmioro Kaskasza v oHM puypoyYeHb! B OCHOBHOM
K JIBYM €0 IIOA30HaM:

1) Hlaxgar - Xe13uHckas 30Ha - Merazona bokoBoro Xpe6ta

2) T'opar - CymraiipITckas mo;3oHa - 3akarasno-I oBuarckas 3o0aa — Merazona FOxHOTo ckitoHa

BceneacTeue Haluuus CTPYKTYPHO-KapTHUPOBOYHOTO M Pa3BEAOYHOrO Marepuaia JUIb IO
I'bI3MeliIaHCKOMY TIOKpOBY, HaMH pacCMOTpeHa »3Ta CTPYKTypa, OTHocsmasicsi K losmar-
CyMraipITCKOi 30HE TOKPOBOB.

I's3Melimanckuii TOKpoB BxomuT B coctaB [lupcaar — CeBepo-I'oOycranckoro ydactka. On
BBITSIHYT B OOII[EKaBKAa3CKOM HaIlpaBleHUH Oosee yeM Ha 20 KM IpH MaKCUMAaJIbHOW ITUPUHE B 5 KM.
B nonomBe mokpoBa 3alerar0T HOPOAbl KEMHUINAArCKOW, KEMYMHCKOW W IOHYCAArCKOW CBHT, a
HanboJee Ty0OKHe CKBaKMHBI BCKPBUIH XaT4aiiCKyIO CBUTY.

B permonamsHOM mnaHe (hUKCHpPYyeTCS YTOHEHHE AJUIOXTOHHOW IUTACTUHBI OT IICHTPaIbHOM
YacTH K KpasM TMOKpoBa. JIMIb B HEHTpabHON 4YacTH HaOMI0JaroTCsl HUKHEMENOBEIe (OappeM-amnT)
otnoxkeHus. IlpumepHOo B 3TOM pailoHE CTPYKTYpHO-TIOUCKOBBIM OypeHHEM BBISBIEHA KpPYIHAas
AHTUKJIMHAJTb B aBTOXTOHE, KOTOpasi OCJIO)KHEHA TPs3EBYJIKaHU3MOM. [locleqHuii CBUIIETENBCTBYET O
BBICOKOM MEPCIIEKTUBHOCTH JAHHOIO NOJHATHS. B JaHHOM pernoHe u3BeCTHO mopsaka 60 NoTyXIuX U
JICHCTBYIONIUX COIOK, TPU(OHOB U Cajb3 Ppa3IMYHBIX Pa3MePOB, 00bEAMHEHHBIX 0] OOIIMM Ha3BaHHEM
«MpuibHble ponHUKW» (Bonbime u Maneie). [lo nanHBIM OypeHHs: TOBEPXHOCTH MOKPOBaA (BOJIOYEHMS)
umeet Hernyookoe 3aneranue (1500m). Bo3pact mokposa npenosiaracTesi najaeoneH-MUOIIEHOBBIM,

C wuenpi0 BBIABICHUS TEPCHEKTHB HE(PTEra3oHOCHOCTH JAaHHOM TEppUTOPHM  OBII
NpoaHaIM3uPOBaH (pakTHUECKUi MaTepual Ha MpeAMET OMTYMHUHO3HOCTH TOPOJ M paclpe/eNieHus B
HUX Apyrux komrnoHeHToB OB. B pesyibraTe ObUIO yCTAaHOBIEHO, YTO PACHpPEAEICHUE PACCESHHBIX
outymoB Mensiercsi oT cienoB — 0,02% no 0,156%. Huskoe konamuecTBO OWTyMa COACPKUTCS B
NOpPOJax CaHTOH-HIDKHEKaMIIAHCKOro Bo3pacTta. B OuTyMax 1o BceMy BCKPBITOMY CKBa)KHHAMHU
pa3pesy mpeobiagaeT MacaSHUCTHIE U JIETKHE MaclITHUCTBIE Pa3HOCTH. BUTYMHHO3HOCTH HE BCKPBITOM
OypeHuMeM YacTH pa3pe3a HIDKHErO Mela B35Ta M3 OOHaKEHHWH, HaXOAALIMXCS IO COCEACTBY C
I'ei3merinanom. B Hux xonmdectBo outyma coctasisieT ot 0,02% B uzBectHsikax a0 0,04% B mecuano-
AIEBPOJINTOBBIX PAa3HOCTSX M Mepresisix. BceTpedaemblii TyT OHTYM OTHOCHTCS K JIETKOMY
MAacCJIIHUCTOMY THITY. B [CJIOM K€ 3aKOHOMEPHOCTH B PACHIPCACIICHUN 6PITYMI/IHO3HOFO MaTtc€puaia B
MEJIOBBIX OTJIOKEHUsX paiioHa ['bI3meiinan He Oblia BEISBIICHA.

B cBoro ouepenp, U3BECTHO, YTO BCE AJIIEMEHTHI MOKPOBHO-HAJABUTOBBIX CTPYKTYp Bombmioro
Kapkaza nurodanmanbHO TPEACTaBICHBl IMPEUMYLISCTBEHHO OCaJOYHBIMH mopoxamu. Kak,
HaIpuMep, TEPPHUTSHHO-KApOOHATHBIM (IIMIIEM CBUACTCILCTBYIOIIMM O HEIOJABEPIKSHHOCTH HX
MEeTaMOp(GHUYECKUM  TpoleccaM  WiIM  c1abod  MOJIBEPXKEHHOCTH 332  HCKIIOUCHHEM
quHaMoMetamopdusma. C apyroil CTOPOHBI, CJIEAYeT OTMETHUTh, YTO ME3030WCKHE OTJIOKCHHS,
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KOTOpbIE COCTABIISIIOT OCHOBHYIO YacTh pa3pe3a paccMaTpuBaeMON 30HBI, (POPMHUPOBAIUCH 3/1ECh B
YCIIOBUSX aKTMBHOM OKPaWHBI OKEAHWYECKOro OacceliHa, T.e. OJaronpuaTHBIX U1 HAKOIUICHHUS B HUX
opraHMyeckoro BemecTBa. Hapsay ¢ 3TuM pazBuTHe rpsA3eByKaHU3Ma B MIpeJeax paccMaTpuBaeMon
IIOKPOBHO-HaABUTOBOH 30HBI bonbmoro KaBkaza ¢ ecTecTBEeHHBIMH He(TEra3onposiBICHUSIMY,
CBUJICTENILCTBYET O MPOTEKAHUH 3]IeCh HepTerazoreHepalMoOHHbIX MPOLECCOB M MUTPALH (IIIOUIOB.
Oty (akThl TOBOPAT O TOM, YTO PACCMOTPEHHBIE NOKPOBHO-HAJBUIOBBIE 30HBI a3epOaliKaHCKOM
JacTH I0KHOTO ckJIoHa bonbioro KaBkasa mpencTaBisioT HECOMHEHHBIH MHTEPEC C TOYKH 3pEHHA
NEPCHEKTUB UX HE(TEra30HOCHOCTU U TPeOYIOT AETaJbHBIX I'€OJIOr0-reo(pU3NUECKUX HCCIeI0BaHUI
JUts 6osiee OOBEKTUBHOM OLIEHKU MX MEPCIEKTUBHOCTH HAa HE(PTH U ras.

[To MHEHMIO HWccTenoBaTeNelt cpemHee comepskanre OB B ocamkax THa OKEaHOB HE TPEBBIIIACT
0,5%. OmuHako, mo pacueram O.I". CopoxXTHHA NOTCHIMATEHAS TPOU3BOIUTEIIEHOCTh OMOTCHHBIX BEIIICCTB
M3 OKEaHMYECKHX OCaJKOB MOXKeT nocturath 30%, T.e. B palioHe TITyOOKOBOTHBIX YKeJIOO0B TIepe]] 30HOH
TIO/IZIBUTA 32 CUET alBeJUIMHIA TITyOMHHBIX BOJ OKEAHMUECKUE OCAIKH 00OrallatoTcsi OPraHuKON MHOTIA
10 30%. B cBoro ouepenp M3BECTHO, YTO CeBEepHas OKpanHa OKeaHa lerTuc Obula aKTHBHOW. 31ech, B
npenenax HeHTpaTbHOro cermMenTa Cpean3eMHOMOPCKOTO Mosica, YacTbio, KoTopoi sBisiercss JOKMB, ¢
MO3/IHETO TpHaca [0 MO3AHETO MHOLIEHA CYILECTBOBAJ CyOAyKLHOHHBI PEKMM U CBSI3aHHBIC C HHUM
najeoreorpauueckue ycJIOBHsS OKPaWHHBIX MOpEH. DTa COBOKYIHOCTh MaJeOreOMHAMHUYECKUX W
najieoreorpauIecKkix ycioBuii ObDla BechbMa ONarompuATHOM Kak Uil HakoruieHus B ocangkax OB
OOJBIIION KOHIIEHTpAIIWH, TaK U JJIs IpeoOpa3oBaHus ero B YB.

Bcenencteue storo ecnm yuects, uro lllamaxbl-I'o0ycTraHCKWit CHHKIMHOPWHN SIBISETCS
TEKTOHHUYECKUM 3JIEMEHTOM I0T0-3aIaJHOr0 CKJIOHAa aKTUBHOM bosblexkaBka3ckoi KOJTU3UHU, TO €CTh
OCHOBaHUe ronararb, 4to [llamaxsr-1"'00ycTaHCKHI CHHKIMHOPHAN Ha CYOTyKITHOHHOM dTare pa3BUTHS
pernoHa WMeJ JOCTaTOYHO ONarompuaTHbIE —MajeoreoJUHAMUYECKUe, NaleOTeKTOHHUECKHE,
najeoreorpaguueckue M TepMOOapUuUECKHe YCIOBUSL JUIl  HAKOIUIEHWs, 3aXOPOHEHHS U
npeobpazoBanuss OB B YB ¢ panpHeimuM (opMuUpoBaHMEM HX CKOIJICHHH NPOMBIIUICHHOTO
3HadeHus. OJHAKO TMOCIEeNOBaBIIMKH C KOHLIA MHOLEHAa KOJJIM3HMOHHBIM Ipolecc IpuBel K
MepecTpoike M YCIOXKHEHUI0O TeKTOHWYECKOIo IJIaHa BCEro perhoHa B ToMm uyucie u ero lllamaxsi-
I'obycranckoit uactu. [lochmenHsisi He TONbKO MpeoOpa3oBajack B CHHKJIMHOPHUH, HO W OblIa
OCJIO)KHEHa TIOKPOBHOW CTPYKTypoil. Koimm3noHHBIE MpOIEecchl CHOCOOCTBOBAIU DPa3pyIICHUIO U
nepeOpMUPOBAHUIO UMEBIIMXCS 3[€Ch YIIIEBOJOPOAHBIX CKOIUIEHUHA. B 3TOil CBsI3M B COBpEeMEHHOM
CTPYKTYpHO-TeKTOHHYEeCKOM cTpoeHun Illamaxpl-I'00ycTaHCKOTO CHHKIMHOPHUS C TOYKH 3PEHUS
NEePCHEeKTUB HE()TEra30HOCHOCTH HauOoyiee MEepPCIEeKTUBHBIM CJIEAYET CUYHUTaTh IEPEKPHITYIO
aJUIOXTOHOM, TO €CTh 3alleyaTaHHYIO0 TOCIEIHUM aBTOXTOHHYIO 4acThb [ 'bI3MEHIaHCKOro MOKpPOBa.
Pa3Buthe B ero npenenax rpsaseBysikaHu3Ma («MbUIbHBIE POJHUKNY), €CTECTBEHHBIX BBIXOJOB HE()TH
W ra3a, a Takke IUICHOK He(TH M ra30BbIIEICHUH U3 YCTHIH KOHCEPBUPOBAHHBIX CKBAKUH SIBIISIOTCS
OpSAMBIM [IPU3HAKOM, a CJIEJOBaTeNbHO, M CBHUICTEIBCTBOM HE(TETa30HOCHOCTH HE TOJIBKO
I'ei3meliganckoro mokposa, Ho u Bcero lllamaxwi-I'oOycTaHckoro cuHkiuHOpus. OIHAKO, CIEAyeT
Y4YecTb, YTO BBICOKAs AWHAMUYHOCTH AJUIOXTOHA, CBSI3aHHAS C TEKTOHMYECKOH aKTUBHOCTHIO IPHU
¢dopmupoBanu ['bI3MeNHIaHCKOTO MOKPOBA, IPUBEIN K Pa3pyLICHUIO, PACKPBITHIO, JETEPMETH3ALUHN H
nepeOpMHUPOBAHHIO CKOIJICHUH HE)TH M ra3a, COACP)KAIINXCS B AJUIOXTOHHON YacTH MOKPOBA, O YeM
CBUJICTENILCTBYIOT BHIIEOTMEUECHHBIC PAa3IMUHON GOpMBI HeTEra3onposBICHNUSI.

Bcenencrsue storo B npenenax llamaxsi-I'o0ycTanckoro nporuda Hanbonee GiaronpusiTHeIE
re0JIOr0-TCOXUMHUECKUE YCIIOBUST C TOYKM 3pEHUs] He(PTEera30HAKOIJICHUSI HMEIOTCS B €ro
LEHTPAJIbHON U F0KHOU 30HaX.

Jnsi mpaBUIBHOH OIIGHKM He(TEra30HOCHOCTH OTHAENBHBIX CTpaTHUrpadUuecKuX eIWHHIL
Me303051 HEOOXOIUMO YBEIMYUTh 00beM OypeHHs NapaMeTPHYeCKHX M IOUCKOBBIX CKBaXUH Ha
NEPCIEKTUBHBIX IUIOMIAsIX HedTerasoHocHbIX paiioHoB. Hwuskas 53(dexkTHBHOCTH MOHMCKOBO-
pasBeloYHBIX Pa0OT Ha TeppuTOopuH cymu AsepOaiikaHa, B MNEPBYIO Ouepeab, OOBICHIECTCS
HEKA4YE€CTBEHHON IOJAIOTOBKOW IMEPCIEKTUBHBIX CTPYKTYP CO CJIOXKHBIM I€O0JIOTMYECKHM CTPOEHUEM
ceiicMuKoii mof riry0okoe OypeHne, BBULY CEphe3HOI0 OTCTaBaHMS PErMOHAIbHBIX paboT 1o OypeHUIo
napaMeTpHUYECKUX CKBaKHMH U MPOBEACHUSI PETUOHABHBIX Te0(U3NIeCcKUX UCCIeJOBaHUN B paioHax
CO CJIO’KHBIM I€0JIOTMYECKUM CTPOEHHEM, B yacTHOCTH, [1lamaxpi-I'ob6ycranckoro nporuoa.

BepxuemenoBeie 00pa3oBaHus C MPENNojaracMoil MOIIHOCTBIO OKOJIO 2 KM B HCCIIEyeMOM
paiioHe TIPEICTABICHBl TPELIMHOBATHIMU HW3BECTHSAKAMH TYPOH-KOHBbSIKA W  TEPPUICHHBIMU
TPECIIMHOBATHIMHU Kap6OHaTHI)IMI/I nmopogaMu KaMIlaH-MaaCTpuxXxTa, KOTOPBIC MOTIYT CIYXUTb
NPUPOAHBIMU pe3epByapaMu sl HedTerasoHakomieHus. He wHckirouaeTcs Hanu4yue JHUTOJIOrO-
CTpaTI/II‘pa(I)I/I‘-IeCKI/IX JIOBYIICK B 30HAX BBIKIIMHUBAHUA MEJIOBBIX OTJIOKEHHI B IMMOrPpYKCHHBIX YacCTAX
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CKJIOHOB BBIIIIEYKa3aHHBIX (0COOCHHO LIEHTPAIbHON U ceBepHOI ) 30H. [loaToMy 1S M3y4eHwUsI pa3pes3a
1 He(TerasoHOCHOCTH Me30-KaiH030s1 HEeOoOXOAMMO MPOOYPHTH IMMapaMeTPpUYECKHe CKBKHUHBI C
riryouno# 5000 — 6000 M Ha omaau ['e3meliganst U npyrux (Tysa, HabOyp, llelitanyn, SIBanpar,
Hapnmapan-Axrtapma) KOMIUIEKCHPYS WX pe3yJNbTaThl C JaHHBIMH Treopum3ukud (B OCHOBHOM
ceficmopa3Beaku). B IllamaxuHCKOM pailoHe BBHJy HE3HAUYWUTENBHOTO pAa3BUTHS IUIMOLIEHA H
OJIMTOLIEH-MUOLIEHa, CKBAXHUHBI C YKa3aHHON INIyOMHOH MOTYT BCKPBITH OTJIOXKEHHUS 1O IOPbI
BKIIIOUMTENBHO (Ha momazsx Mazapaca, Yapxan, ['ymray) [24, 25, 26].

HmxHETYpOH-KOHBAKCKHI CcTpaTUrpaduuecKnii WHTepBal W CEHOMAaHCKHH spyc, a TaKke
MOJCTUIAONINE UX OoJiee IpEeBHUE OTIIOKCHUS MeJla U IOphl B MOAHAIBUIOBBIX 30HaX ['bI3Melgan u
Enu-I's13MeliIancKON CTPYKTYP CYUTAIOTCS BeChbMa ePCIeKTUBHBIMU Ha HE(TH U Ta3.

AHann3 HaKOIUIEHHOTO ()aKTHYECKOTO0 MaTepualia B COBOKYIHOCTH MO3BOJISET CYHTATh
00OCHOBAaHHBIM IIOMCKH 3aJie)Ke HePTH U Ta3a CTPYKTYPHO-TIIOUCKOBBIMHM CKBAXMHAMH B
BEPXHETYPOH-KOHBAKCKUX OTJI0XKEHUAX Ha ['b13melrinan, Enu-I'pI3Mel1aHCKON U APYTUX CTPYKTYpax.

Jns moncka KpymHBIX CKoOTuleHnd Hedth u ra3a B lllamaxwri-I'oOycranckoMm HedTera3oHOCHOM
paiioHe HamOoJiee ONarompusSTHBIM OOBEKTOM SIBISIETCS MPOAYKTHWBHas Tomma. [Ipu 3ToM BakHO
OTMETUTb, YTO NPU OLIEHKE MEPCIIEKTUB IMOUCKOB HE(TU B 3TOM TOJMIIE BAXXHOE 3HAYEHHE MPHUOOpETaeT
JeTaJbHOE UCCIIeIOBAaHNE pa3ioMHON TeKTOHUKH [1lamaxpI-I'00ycTaHCKOTo He)Tera30HOCHOTO paioHa.

Bce BblmeckazaHHOE IO3BOJISIET 3aKJIIOYMTh, YTO c(opMupoBaBIIMECS B Ipeaenax
I'bI3MelIaHCKOTO TIOKPOBAa CKOIUICHHWS HE(TH M Ta3a MOTYT OBbITh JIydille COXPaHEHBI B €ro
ABTOXTOHHOM, TO €CTh ITOJHAIBUIOBON YacTH, KaK 3TO UMEET MecTo B mpeaeiax llpenkapmarckoro,
[Mpenypanbckoro U APYrux MepeoBbIX MPOrudax.

Takum 00pa3oM, Ha OCHOBAaHUH BBIIIENU3I0KEHHOIO C LEJIBI0 YTOUHEHHSI T€0JI0TNYECKOT0 U B
0COOEHHOCTH CTPYKTYPHO-TEKTOHHUYECKOI'O CTPOCHUS TIOKpOBa, W B IMIEPBYI0 OYepelb €ro
ABTOXTOHHOT'O KpbUIA JUIsI YTOYHEHUS BO3MOKHO M BBISBIICHHS HOBBIX MEPCHEKTHBHBIX JIOKAIbHBIX
NOJHATUH Tpe[yiaraeM MpoBeAeHUEe Ooyiee TOYHBIX TIe0JOro-reoQrU3nYecKux HCCIeOBaHUN C
HOCJIEOYIOUIMM  OCYILECTBJICHHEM IIOMCKOBO-pa3BeAOYHOro OypeHHss B Ipenenax Haubosee
MEPCIEKTUBHBIX CTPYKTYP AJIsl BHISIBIICHUS CKOIUIEHHI HeTH 1 ra3a.

BbiBO/IBI H pexOMeHAaAnMH.

- HauGonee OnaronpusATHBIMH YCIOBUSMH i HakomieHus OB B NOTEHIMAIBHO
He(TEeMaTEePUHCKUX TOJIIAX 00JaJaroT OTJIOXKEHUS CpeAHEH M BepXHEHl IOphI, CPEAHEr0 M BEPXHETO
MHMOILIEHA, HIDKHETO IUIHOIIEHA. B METOBLIX ¥ MaHKOIICKUX OTIOKEHHUAX KomuecTBO OB MokeT OBITH
B paliOHE ero KIapKOBOTO 3HAUEHHUS.

- FOpckue 1 MenoBbIe OTIOKEHHUS! COTJIACHO TIyOHHE 3ajleraHus U pa3pe3y OCaJovHOro yexJia
HaXOJIATCA B HanOoIee OJIaronpusTHBIX TEPMOOApHUIECKIX YCIIOBHAX I ipeoOpazoanus OB B VB.

- B mpenmenax peruoHa CTPYKTypOo- M pa3pblBOOOpa3OBaHHE IPOUCXOAWIO B YCIOBHSIX
MHTECHCUBHBIX CXKUMAIOIIUX HANpsDKEHUH, OOYCIOBHBILMX pPAa3BUTHUE XOPOLIO BBIPAKEHHBIX
IINIMKAaTUBHBIX )Z[I/ICJ'IOKa]_[I/II‘/'I N CIBUI'OBBIX, B36POCO-H21I[BI/IFOBI)IX 1 IOKPOBHBIX CTPYKTYP, KOTOPBLIC
CHOCOOCTBOBAIM Pa3pyLICHUIO M NepedOPMHUPOBAHHUIO PAHEE CYILECTBOBABIIMX YIJIEBOAOPOIHBIX
CKOIUICHUH, 0COOEHHO COIEPIKAINXCS B aJUIOXTOHHOM KpbLJIe TOKPOBA.

- CormnacHo MpoBEeIEHHOMY aHaJIM3y, HHTEHCHUBHOCTh CKMMAIOIIMX HANPSHDKEHUH MO paspesy
BO3pAacTaeT C IIyOUHOM.

- PazBuTHe Tps3eByiIKaHM3Ma M IIMPOKOE IUIOMIAJHOE PACIPOCTPAHEHUE ECTECTBEHHBIX
BbIXOJ0B He(i)TI/I 1 ras’a CBHIACTCILCTBYET O BBICOKOM MEPCIICKTUBHOCTU TCPPUTOPUH, a TaKKEC O
nporiecce paspyueHus Y B ckomieHuid B OCHOBHOM 110 TEKTOHUYECKUM IIPUYHHAM.

- Haubonee OnaronpusiTHBIMKA  YCIOBUSIMH JUIsi  coXpaHeHuss YB ckomieHuit ob6namaer
3arevyaTaHHas aJUIOXTOHOM, aBTOXTOHHOE KpbUIo [ bI3MelinaHckoro nokposa. ¥YB ckomieHus MoryT ObITh
CBA3aHbl B OCHOBHOM C MCJIOBbIMU, MaMKOIICKUMH 1 HIKHCIUIMOIICHOBBIMHU OTJIOKECHUAMMN aBTOXTOHA.
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OUSNYECKUE XAPAKTEPUCTUKU HE®TEI'ASOHOCHBbIX
I'OPU30OHTOB IIT HA MECTOPOKJIEHUUN KAJTAMAJI/IUH
HUKHEKYPUHCKOM BIIAJIUHBI

Myxmaposa Xypaman 3usdxan zol3vl, KaHOUOAM 2€0J1020-MUHEPATOSULECKUX HAYK, OOYEHM
Kagheopwt I eonoeusn nepmu u 2aza Asepoatioscanckuii I ocyoapcmeentblii yHueepcumem Hedmu u
npomviulienHocmu, 2. baxy, AzepbatiocaH,

Hacuéoea I'onomap /Iicymuiyo 2ui3vt, KaHOUOGM 2e0/1020-MUHEPATOSUHECKUX HAYK, O0YeHM
kagheopuwl 'eonoeus nepmu u 2aza Azepoaiioxcanckuii I ocyoapcemeeHnHulil yHugepcumenm He@mu u
npomviulienHocmu, 2. baxy, Azepbatiocar

DOI: https://doi.org/10.31435/rsglobal _conf/30112020/7264

Abstract. Recently, in the Republic has been deploying drilling explorations from the eastern part to
less studied central and western areas. In this reason, had a particular importance the generalization
of the available geological and geophysical materials related to the new focus territory, the evaluation
of the prospects of individual lithologic-stratigraphic complexes and the forecasting of deep-seated oil
and gas reservoirs. Studies carried out in this direction are given in this paper, which describes the
analysis of different petrophysical data. At the same time were re-interpreted reservoir and
petrophysical properties of rocks, meso-Cenozoic deposits taken from the drilled exploratory wells
and geological material of the areas of the Kalamaddin oil and gas bearing area, where are widely
distributed deposits of the productive strata (PT-lower Pliocene). As a result of analysis and
interpretation of geological, geophysical and petrophysical date, it has been established that oil-and-
gas-bearing reservoirs are mainly fractured volcanogenic-sedimentary and carbonate rocks. Brief
petrophysical characteristics of the sediments of the Kalamiddin oil and gas bearing region are
presented. On the basis of the generalized data, a schematic graphs was drawn up, which reflects the
change in rock porosity from the section. According to this graph with depth, the porosity of the rocks
decreases, and the density and propagation velocity of ultrasonic waves increase. The obtained
generalizations allow to conclude that the change in reservoir properties of rocks over a wide range of
Kalamaddin areas is associated with the lithological heterogeneity of rock complexes, the variety of
depth of their occurrence and, in connection with this, the difference in thermobaric and complexity of
tectonic conditions. The results of various petrophysical research methods show that the filtration
capacitance properties (FCP), in general, deteriorate with depth. However, in certain cases, in clay
and carbonate rocks, reservoir properties can improve, due to the appearance of secondary porosity
under relatively stringent thermobaric conditions. In addition, the relationships between physical
parameters and material composition for individual groups of rocks have been established.

Keywords: deposits, suit, porosity, deep, well, density, petrophysics, gorizont, drilling, geophysics, oil and
gas accumulatios.

BBenenue. Hammume OoraThIx 3amacoB YIIIEBOJOPOAOB OTin4YaeT AsepOaiikaH BO BCeM
3akaBka3ckoM pernone. Hamo oTMeTwTh, 4TO 00mIas IUIOMIA[h IMEPCIIEKTHBHO HEPTETa30HOCHBIX
semens cymm Asepbaiipkana cocraBinser 54% Bceit Teppuropuun (47 Teic. kM%), IlepcrnekTHBHBIE
TEPPUTOPUH OXBATHIBAIOT pPaBHUHHBIE W TIPEITOpHBIE PAHOHBI PECIyONWKA W TPUYPOUYEHBI K
He()TEra30HOCHBIM OaccelHaM-IIporudaM, WCHBITABIINM HHTEHCUBHOE TIOTPYKEHHE B ME3030HCKO-
KaitHOo30lickoe Bpems (Puc. 1).

B mocnenaune romapr B PecmyOmuke OCyIIECTBISICTCS TEpeNUCIOKaiys OypOBBIX pPa3BEIOUHBIX
paboT ¢ BOCTOYHBIX PaliOHOB B MEHEE M3YUeHHBIC [IEHTPAJIbHBIC U 3araaHbie. [Ipu 3ToM 0c00yr0 BaXKHOCTH
oOperaer 0000IIEHHE MMEIOIIETOCs Te0JI0ro-reo(U3NUecKoro Marepuaia, OIEHKa IEPCTIIEKTHBHOCTH
OTJCJBHBIX JIMTOJIOrO-CTPATUTPAMUECKUX KOMILIEKCOB M  IPOTHO3UPOBAHHE IIIyOOKO3aJIeraroImX
HeTera3oBbIX Pe3epBYapoB.

12 November 2020 RS Global



International Trends in Science and Technology

o ‘»
Tbundcu §

Puc. 1. Cxema negpmeeazonocHvix pationos.

1 - HI'O (I - Cesepo-Anweponckas, Il - ['ob6ycmano-Amueponckas, I - Husicnexypunckas, IV - Eenax-
A2oocabeounckas, V- Hopu-Aoocunoypcexas), 2 -HI'P (a - Kycapo-Z{usuuunckuil, 6 - [llemaxuno-I obycmanckuii,
6 - Anweponckuil, 2 - Anuweponckuil apxunenae, 0 - Huosicnexypunckuil, e - bakunckuii apxunenae,
oic - Mypaoxanaunckuii, Caamnul-I'eokuaiickas 30na, 3 - Kuposabaockuil, u - Jlenkoparnckuil, K - A0sicunoypckuil,
7 - mexcoypeuve Kypol u Hopu, m - Mupszaanckuil, k - Haxuueeanckutl, 603MONCHO HeQMe2a3oHOCHbILL); ocesble
aunuu: 3 - Muneewayp-Caamnl-Tansiuickozo mevcoaccerinosoeo noonwsamus, 4 - Eenax-Aedocabedunckoeo npocuda,
5 - mecmopoorcoenus negpmu u 2aza; 6 - noxkanvivie noowsmust: 1 - Tanabu, 2 - Aezvioupuana, 3 - Jlenunabao,

4 - Acmpaxanoeka, 5 - Kvizvinazay, 6 - Kanamaowin, 7 - Mypaoxamnnet, 8 - 3apoo6, 9 - Cosemasp, 10 - Tapcoannap,
11 - Top3ynoae, 12 - Cagicoae, 13 - Adarcunoyp)

I'eosioruyeckne xapakrepucTukn miaomamu Kanamagmma. B cBi3u ¢ oTKpbITHEM
MeCTOpOXKAeHUH He(hTH U Ta3a Ha miomansax Mummosnar, ['anvas, KropoBnar u np. B HikHekypuHCKOiA
BIIQJIMHE, UHTEpeC K Iioiaau KamamaauH Bo3poc U, HaunHasg ¢ 1967 roga, Ha 3TOM IUIONIAM Havyalld
OypHUTh pa3BelOYHBIC CKBOKHHBL. B pesysnprare ObLT M3ydeH OCAJIO0YHBIA pa3pe3 3TOW IUIOM@aH OT
OJIMIOIIEH-MUOLIEHOBBIX (Maiikornckas cepust — P3 —Nj') 10 4eTBEpTHUHBIX OTJIOKEHHI BKIHOYUTEIHHO
(puc. 2). B HIDKHEH 9acTH MaKOIICKAX OTIIOKEHHM OBLTH BCKPHITHI IIECUAHUCTRIC TUIACTHI, a B BEpXHEH — B
OCHOBHOM IMMHBL. HajacTunaromuyii MalKOICKYHO CEpUI0 YOKPAKCKUII TOPU30HT XapaKTepU3yeTCs
Yyepe0BaHHEM MAJIOMOIIHBIX NIECYaHNKOB U TJIMH, a BhIIIe3aJIerarolias JUaTOMOBas CBUTA Ipe/ICTaBIeHa
TJIMHUACTO-NIECYaHBIMU OTJIOKEHUSAMH.

OTIOKEHHs TIPOLYKTUBHOM TOMIIM (HWKHUN TUMONEeH-N>') Ha CBOJIE Pa3sMBITBI U BCKPBITH B
HECKOJIBKMX CKBaKMHAX. JIMTONOrMuYeckd OHM TIPEACTaBJICHBl uepe/lOBaHMEM TIJIMH U TECKOB. Pexe
BCTpEYaroTCsl IUIacThl KoHrimomepara. Ha mnomamun Kamamannuu sHwxssss vacte ominoxenuid 1T,
npumepHo Hmke XI - IV ropusoHTOB, B paszpese He NMpUCYTCTBYET. 31eck B paspese IIT Belaensercs 8
TIeCYaHbIX TJIACTOB, B HIDKHEH €€ YacTH OTMEYaeTCsl INIMHKCTAs Mayvka.

OTJI0’)KEHUST aK4arbUIBCKOTO sipyca BCKPBITBI B HECKOJBKMUX CKBAaXXMHAX, OHM pPa3MBITHl Ha
CEBEPE-BOCTOYHOM KpBUIE CKJIAJKH. AKYAarbIbCKUE OTJIOXKEHHUS JINTOJOTHYECKH IPEICTaBICHBI
YepeJOBAaHUEM CephIX TJIMH, TMECKOB M TIeCYaHWKOB. B HIKHEHW dYacTh pa3pe3a BCTpEHaroTCs
MPOIUTACTKH BYJIKAHUYECKOTO TMeIua.

UYeTBepTUYHBIE OTJIOKEHHUS, B OCHOBHOM BCTPEUYAIOTCS B 30HaX MOTPYKEHUsI KPBIILEB CTPYKTYPBI
W TIPEACTaBIEHbl YepeOBaHMEM IIECUaHO-TIIMHUCTHIX MOopojd. OOmas MOIHOCTh aKYarbIIbCKHX
OTIOXKEeHUH cocTaBisieT 450 M.

OTyi0’)KEeHUsT aNIIEPOHCKOro fApyca MPEACTaBIEHBI TPeMsA NOAbIPYCaMHU, JUTOJIOTHYECKH
BBIPaKCHHBIMH YEPEOBAHNEM TIECKOB, IECUAHUKOB U MNIMH. HIKHUI noaBApyC MMEET MUHUMAIIbHYIO
MECYaHUCTOCTh, CPEAHNUN alIIepoH OoJiee MecyaHblil, a BEpXHUN allIepoOH OTHOCUTEIHHO TIIMHUCTHIN.
OO01ass MOIIHOCTh OTJIOXCHMH adimepoHckoro spyca cocrapisieT 480 M. Cxianka Kamamammux
NpeACTaBisieT cOO0H YKOPOUEHHYI0 OpaXxuaHTUKIMHAIb, IPOCTUPAIOIIYIOCS C CEBEpO-3amaja Ha I0ro-
BOCTOK (puc. 2).
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Puc. 2. ITn. Karamaooun.

Kax BugHO 13 pucyHka 3, pa3BuUTHE CKIQAKU B 1IEIOM MPOUCXOIIIIO IO HApacTarollel B TeUCHUE
paccMaTpuBaeMoOro TeoJOTHYeCKOro BpeMeHH. OUeBHIHO, 3TO CBs3aHO C OJNM30CTBIO €e K ovary
CXKMMaroIux HﬂITpﬂ)KCHPIfI, KaKuM SBJIsieTcs boJipIekaBka3ckas KOIHU3H. HpOBC[ICHHI)IMI/I I‘eO(i)I/I?,I/IKaMI/I
B IOCJEIHUE OBl MCCIICNOBAaHUSIMU YCTAHOBJIEHO, YTO CKJIaJKa COCTOMT W3 JABYX CAaMOCTOSITEJIBHBIX
KYTIOJIOB, KOTOPBIE PA3IeIISIOTCs ClTa00BBIPKEHHON CeTOBUHOM. J[Ha CeBEpHOro KyIoa, B KOTOPOM
PacoNOKEHO HEPTIHOE MECTOPOXKICHHUE, COCTABIAET 6 KM, IMpHHa 2 KM, a Bbicota 1,3 kM (Puc. 4).

Puc. 3. I'paghux unmencusnocmu pocma cknaoku Kanamaooun
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Puc.4. Cxnaoka Kanamaooun. I'eonoecuueckuii npogune no aunuu I-1

I'psizeBoit Bynkan Kamamamgnue cBs3aH ¢ BBIIICYKA3aHHBIM IIEPBBIM T[NIYOUHHBIM Pa3IOMOM.
I'psizeBoil BynkaH, TpUQOHBI, Calb3bl, a TaKkKe HAOIIOAACMBIE B CTPYKTYPHO-TIOMCKOBBIX CKBaKMHAX
He(TerazoBbIe MPOSIBJICHHST M OJIArONPHATHBIE TEOJIOTHUECKUE YCIIOBUS Il OCHOBAaHKE, YTOObI HAYaTh
30ech DIIyOMHHOE MOMCKOBoe Oypenue. OmpeznesneHWEe TNPUYUH IIPOSABICHUS TPA3CBBIX BYJIKAHOB,
rpuOHOB, cajb3, a TaKKe Hedrecoaep aHus B npenenax noaxsaTys Kanamanins, BO3MOXKHO € ITOMOIIBIO
rpaduika pa3BUTHsI CKIIAJIKM HAUWHAs C MIOHTHYECKOTO Beka 1o Hactosiee Bpems. Ckianka Kamamamina
SIBJISIETCSL CAMOM CEBEpe-3aMagHON CKIQAKON aHTUKIMHAIBHOU 30HbI Kanamaaaua-Xeineipnu-Anan TaBa-
MyraHp-IEHU3 CEBEPO-3aa-Foro-BOCTOYHOrO Mmpoctupanns. Ckaagka pacrlosoKeHa Ha CEBEpO-3amafe
HwxHekypuHCKOW BMaAMHBI M TIpocTUpaeTcss B mpefenax bakuHckoro apxumenara. Kak BumHO u3
rpaduka CKOpPOCTH pa3BHTHs CKJIAIKH, CKOPOCTb Pa3BUTHs CKJIAIKU B TpeaeiaXx paccMaTpUBaeMOTrO
TEOJIOTMYECKOr0 BPEMEHM MPOTEKaeT B LENOM MOCTymarenbHO. CKagka Hadajga CBOE Pa3BHTHE HE
TO3/]HEE TIOHTUYECKOTO BEKa, a CKOPOCTh PA3BUTHA CKJIAJKH B 3TO BpeMs MOYTH HJIEHTUYHA CKOPOCTH
Pa3BUTHS B paHHEM IUTHOIICHE. B mo3iHeM ITHorieHe CKOpOCTh pa3BUTHS CKIIAAKH 3HAYUTEIFHO BO3pOCIa,
a B YETBEPTUYHOM IEPHUOJE YBEIWYHMIACh CKOPOCTH €€ pocTa. C LENbI0 YTOUHEHUS MEPCIEKTHBHOCTH
HedTsiHOrO MecropoxkaeHus KanamamauH, ObUTM KOMIUIEKCHO MPOAHAIM3HPOBAHBI 00pasibl KEPHOBOIO
Marepraia 0TOOPaHHOTO M3 TOMCKOBO-Pa3BEAOYHBIX CKBaXKMH. ClielyeT OTMETUTbh, YTO MECTOPOXKICHHE
KanamagnuH, 1Mo OTHOIIEHMIO K JpyruM IutomansiM HIKHEKYpHHCKOM BNAJWHBI Mallo M3YYEHO.
BenenctBue aTOro, Uil OmpeneNieHUs TEPCTIEKTUB  HE(TEra30HOCHOCTH, HEOOXOIUMO H3y4YeHHE
KOJUIEKTOPCKUX CBOWCTB OTJIOXKEHNUI MECTOPOXKICHUS U IIPUJIETAFOIIUX TEPPUTOPHIL.

Hnst pereHust 3TOM 3ajaun, ObUIM HM3y4YeHBbl Takhe (DU3MUECKHE CBOWCTBA OOpa3loB, Kak
rpanyiaomerpudeckuii coctaB (%), kapGoHatHocTh (%), mopuctocth (K, %), mwiotHOCTs (O, I/eM?),
nporuiaeMocts (10715 m?).

B uactHOoCcTHM, WO pe3yiapTaTaM M3Y4eHHMS TIPAaHYJIOMETPHYECKOIO COCTaBa IOPOJ]
NPOAYKTUBHOM TONIIM Ui HEPTSIHOro MecTopoxkieHus KamamaaauH, yCTaHOBJIEHO, YTO Pa3MeEpbl
3epeH u3mensercs B npezaenax 0,1-0,01 MM. D10 yka3biBaeT Ha npeobiagaHue B pa3pese ajleBPUTOB.
Hekoropass nuHamMuka pa3MepoB 3epeH (C  IOCTENECHHBIM  YBEIHWYCHHEM) OOBSICHACTCS
HEPABHOMEPHBIM PpAaCHpEEeICHUEM JIMTOTHIIOB B pa3pe3e. YCTaHOBJIEHO TAaKXKe 3aKOHOMEPHOE
M3MEHEHHE 3HA4YCHUH (PU3MYECKHX CBOMCTB MOpPOX B JUTOCTpaTUrpapUUecKuX eIUHUIAX,
YYacCTBYIOIIHUX B I€0JIOTUYECKOM CTPOEHUH MECTOPOXKACHUS, MO TUIOIMAAN U paspesy. g 3Toro ObL1
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paccuuTaH Iuana3oH U3MEHEHHS U CPEIHNE 3HaYeHHS KOJUICKTOPCKUX CBOMCTB macToB. Kpome Toro,
OBUTH yCTAHOBJIEHBI 3aBUCUMOCTH MTPOHHUIIAEMOCTH OT MOPUCTOCTH, TOPUCTOCTH OT TITYOHHBI, a TaKKe
M3MEHEHHe IPYTUX GU3NIECKUX MapaMeTPOB C TITyONHOM.

Kak BumHO #3 TpadmkoB M300paXEHHBIX Ha PHUC. S, C TIYyOMHOW IMPOWCXOAWT YyXyALICHHE
KOJUICKTOPCKHX CBOMCTB Mopoj. Takoe yMeHBILIEHHE MOPHCTOCTH C TIyOMHOW CBS3aHO C M3MEHEHHEM
IPaHyJIOMETPUUECKOTO COCTaBa MOPOJ. JTa 3aBUCUMOCTb 00JIee SIBHO MPOCIIEKHUBAETCS 110 YCPEIHEHHBIM
3HAYEHUSIM NETPOPU3NIESCKIX XapaKTEPHCTUK OPOI.
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Puc. 5. I'paghux usmenenus nempogusuueckux xapaxmepucmux nopoo 11T
¢ enyounou mecmopooicoenus Kanamaooun

"3 PacCMOTPCHUA Fﬂy6I/IHHI>IX HWHTCPBAJIOB Bapuanun 3HaUCHUIN MMOPUCTOCTHU U TJIMHHUCTOCTHU
(Puc. 5) cnenyer, uro nopucrocts nopox IIT ¢ rmy6unoii yosBaet ot 28,8 no 11,8%, a rimmHUCTOCTS,
HaobopoT, Bo3pactaer or 13,6 mo 50,2%. HecomMHEHHO, YTO KOJIJIEKTOPCKHE CBOICTBA IOPOA
OKa3bIBaeT BIMAHHE TaKXKe COJCp)KaHME JAPYTHUX (pakiui, CTeNeHb OTCOPTUPOBAHHOCTH,
Ka60HaTHOCTB, YIUIOTHEHHOCTb M T.A. Bboinee Toro npuMedaTesibHO, YTO IO JaHHBIM HeI‘Hy6OKI/IX u
rIyOOKMX CKB@&)XUH HM3MEHEHHE KOJUIGKTOPCKUX CBOWCTB IOPOA HMMEET MECTO M B OTAENBHBIX
TekToHn4Yeckux Omokax. [locimennee, Ha HamI B3TJISI, CBSA3aHO C TEHETHYECKOW MPUPOION camoi
CKJIaJIKU, CTCICHBIO €€ OCJIOKXHCHHOCTU AIWU3BIOHKTUBAMH, C HX TUIIAMH, THICOMCTPHUUCCKUM
MOJIOKCHUEM TEKTOHMYECKHX OJIOKOB OTHOCHUTENBHO IpYyr JApyra M CO CTEHNEHbIO DPa3BHTOCTH
HaNpsDKEHUH CKaTHs WIM PACTSHKEHHUS B IpelesiaX OTAENbHBIX TEKTOHHMYECKHX OJIOKOB, M C LEJIBIM
psagom apyrux (akTopoB. B riryOokuX 30HaX Takke CyIIECTBYIOT BBINIEYKa3aHHbIE IMPOLECCH. IDTO
JaeT HaM BO3MOXXHOCTb IPOTHO3MPOBaTh, YTO B HIKHHMX [NIyOOKO3AJEralolIMX YacTAX pas3pes3a
MECTOPOKACHUS UMEIOTCS IOPUCThIE HE()TEra30HOCHBIE KOJIIEKTOPHI.

[pn ananuze neTpoU3MUYECKUX AAHHBIX MOPOJ W TPH TOCTPOSHWUH Trpaduka U3MEHEHHsS WX
3H3‘~ICHI/H71, BbBIICHUIIOCH, YTO B HCEKOTOPBLIX ClIydasdax HaApPyIaeTCad 3aKOHOMEPHOCTH HW3IMCHCHUA
neTpopU3NIECKUX AAHHBIX. [|JIs1 yTOUHEHHS 3TOr0 SIBJICHHS, ObUTH M3YyUEeHBI MaTepUalibl KEpHA B YCIOBUSIX
BBICOKOW TEMIIEPATYPHI U IaBJICHNS.

HeCOMHeHHO, 4YTO OTHU MHOpOoAbl B E€CTCCTBCHHLIX YCJIIOBUAX B FHy6OKPIX CJIOAX 3EMIIN
MOJBEPralOTCsl BO3ACHCTBUIO HAMPSKCHWH, BO3HUKAIOIIMX BCIEACTBUE MEXAHUYECKUX U (HU3UKO-
XUMHAYECKUX THpoueccoB. Tak, B YacTHOCTH, B TOpPHBIX I[OpOJaXx B CTagdHM OSIUIEHE3a MOJ

16 November 2020 RS Global



International Trends in Science and Technology

BO3JICMICTBHEM [aBIeHHsS M TEMIepaTyphl MPOUCXOJUT PACTBOPEHHWE MHUHEPAIbHBIX BEIIECTB H
M3MEHEHHUE TOPOBOTO MPOCTPAHCTBA.

JleranmpHOE M3y4eHHE TIOPUCTOCTH M INIOTHOCTH TIOPOJI TTOJT BRICOKMM JIABJICHHEM ITOKa3aio, 4To
3TH TapaMeTphl TOABEPKEHBI 3HAUMTENFHOMY W3MEHEHHI0. Bce 3Th TokazaTend yYTeHBl TpH
UCCJICIIOBAHUU TEOJOTMYECKUX W TeOPH3MYSCKUX MaTepuaioB. B nuamasone naeienwii 0-60 Mlla
(cooTBeTCTBYET ITyOUHE B 5-6 KM) yrpyrue aehopMaIiy rmopoBoro MpocTpaHcTsa cocTaBisroT 30-50%.

BoiBoabl. OO00OmIeHHEe TPOBENEHHBIX WCCIEAOBAHMI TIO3BOJSIET TPHATH K BBIBOLY, HYTO
WU3MCHEHHE KOJUIEKTOPCKUX CBOWMCTB TIOPOJI B IIIMPOKOM JHania3oHe 1o Tuionaau Kanamaiue CBsi3aHo ¢
JIUTOJIOTUYECKON HEOAHOPOIHOCTHIO KOMILIEKCOB TOPOJ, Pa3sHOOOpa3ueM IITyOMHBI UX 3aJiCTaHUs W, B
CBSI3M C OTHUM, C Pa3HYHEeM TePMOOAPUUECKHX M CIOKHOCTBIO TEKTOHWYECKHX YCIOBHH. PesynmbraTst
Pa3HBIX TIETPOPHU3NIECKIX METOIOB HCCIIEIOBAHHI MTOKA3bIBAIOT, YTO KOJUIEKTOPCKHE CBOICTBA ITOPO/, B
EJIOM, YXYIIAITCS ¢ TyOonHON. OJJHaKO B OTAENBHBIX CIy4YasX B MIMHUCTHIX U KapOOHATHBIX MOPOJaX
KOJUICKTOPCKHE CBOWCTBA MOTYT YJIYYIIUTBCS, 32 CYET IIOSBIICHUS BTOPUYHOW TOPUCTOCTH TIPH
OTHOCHTENTFHO JKECTKHX TepMOOapriecknx ycioBusxX. Jms mporHozupoBaHus HehTEra30HOCHOCTH
TITyOOKO3aJIeraloyX TOJIIL, HApSIy ¢ METOaMU Pa3BeOYHOM reou3mKH, ciaeayeT Takke UCIOIB30BaTh
JIAHHBIE O (PUIILTPALIMOHHO-EMKOCTHBIX cBOMCTBaX (PEC) KOJIIeKTOPOB.
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Abstract. The growth of motorization is followed by a number of problems, including low speed of
communication, congestion of the road network, high accident rate, deterioration of the environmental
situation. Improving the quality and safety of road traffic can be achieved through the creation of an
intelligent transport system, which, being a global trend, can dramatically improve the quality and
safety of road traffic. The long-term concept for the development of Georgia's transport should be
based on the advanced achievements of science and technology. The state strategy for the development
of an intelligent transport system should reflect the vision of this industry in the long term. The
national intelligent transport system must be unified with international intelligent transport systems,
therefore it is advisable to create such a system in cooperation with European countries, taking into
account local specific features.

Keywords: transportation system, intelligent transportation system, innovations, management,
development concept.

BBenenue. 3a mocrnegane 10 met ymcno aBromoOwmied B I'py3un, ¢ HacemeHuem 3,7 MITH
YEJIOBEK, YBEIWYWIOCH B 2 pasza, OpPeBBICWIO 1,5 MIH eAuHHI] W TMpoaopKaeT pacTtu. Poct
ABTOMOOMIIM3AIIMH BBI3BAJ Psi/I POOJIEM, CBSI3aHHBIX C YBEITHMUCHHEM HArPY3KH HA YIHYHO-IOPOKHYIO
ceTb, 0COOCHHO B rOpoJax: CHHM3WJIACh CKOPOCTh COOOLICHMSA, YXYALIMJINCH PEKUMBI JBIKEHUS,
MOSIBUIMCH TIEPETPY3KH YIMYHO-IOPOKHON CETH, YBEIHUYWINCH BBIOPOCHI BpEOHBIX BEIIECTB B
aTMocdepy ¥ YpOBEHb TPAHCIIOPTHOTO IIyMa, BO3POCIO KOJIMUYECTBO aBAPHH.

Jlopo’)kHOE ~ ABMKEHHE COICPXKHUT AaBapUMHYI0, O3KOJIOTWYECKYI0, HKOHOMUYECKYID U
COLMANIBHYI0 Yrpo3bl. [l y4acTHMKOB IBI)KEHHSI M3 BCEX YIpO3 HaMBaXHEHIIEH SBISETCS
aBapUHHOCTb, TOCKOJBbKY HEMOCPEICTBEHHO KacaeTCsl JKU3HH, 37I0POBbSl U OJaromnoiy4us TpakAaH,
mo3ToMy OOpr0a C aBapHIHOCTHIO WMEET OONBIITYI0 CONHANBHYIO 3HAYMMOCTb, U €€ HEeOOXOIHUMO
paccMaTpuBaTh Ha roCyJapCTBEHHOM ypoBHe. Exxerogno B mupe norubaer 6omnee 1,3 MiIH yesioBeK U
okosi0 50 MJIH TOJy4aroT TpaBMbl. B ['py3um kaxaplii Toj MPOUCXOAUT Oojiee 6 THIC. JTOPOXKHO-
TPAHCHOPTHBIX MPOUCIIECTBHH, B KOTOPBIX TOorubaroT okosio 500 u momydaroT panenus 6oinee 9 Thic.
genoBek. Ilourn 21 THIC. KM aBTOMOOMJIBHBIX JIOPOT Ha TePpUTOpHU 69,7 ThIC. KM>  HMEIOT
CTpaTeruuecKoe 3HaueHue sl cTpaHbl. OHH CBS3BIBAIOT U 00ECTICUMBAIOT KHU3HEEATEIBHOCTh BCEX
TOpOJIOB M HACEJICHHBIX IYHKTOB Ha BCEH TEPPUTOPUU TOCYIApCTBA, BO MHOTOM OIPENEISIOT
BO3MOKHOCTHU Pa3BUTHS PETHOHOB, peai3alyio TPAH3UTHOTO OTEHIINAJIA CTPAHBI.

[lepexons K MHTEHCUBHOMY MHHOBALIMOHHOMY Pa3BHUTHIO, |'py3ust CTpeMUTCs] BKIIIOUHUTCS B
r100abHYI0 3KOHOMHKY, YTO TpeOyeT NpPHUHSATHS aJIeKBaTHBIX CTPAaTETHYECKUX peIIeHHd 110
YCOBEPLICHCTBOBAHUIO  TPAHCIOPTHOIO-IOPOXHOIO  KoMIulekca.  JlodrocpouHass — KOHULENLUS
(hopMHpOBaHUS TPAHCIOPTA, JOJDKHA OBITh HMHHOBALMOHHOM, T.€. ONMPAThCSl Ha IEPelOBbIE
JOCTHKEHHUSA HAYKU U TEXHUKU.

OcHoBHasg 4acth. KoHuenmus pa3BUTHS TPAHCIOPTHOM cucTeMbl ['py3un omkKHa
OPHEHTUPOBATHCS KAaK HA MHTEHCHBHOE. TaK W HAa 3KCTEHCHBHOE Pa3BUTHE TPAHCIIOPTHOM CHCTEMBI.
Ilon UWHTEHCHBHBIM pa3BUTHEM HoJpazymeBaeTca Oonee  3((EKTUBHOE  HCIIOJIB30BaHHE
CYLIECTBYIOIIUX PECYPCOB, a IMOJ JKCTCHCUBHBIM pa3BUTHEM - CTPOUTEIBCTBO HOBBIX JIOPOT,
TPAHCIIOPTHBIX Pa3BsI30K H T. II.

[Ipu pa3zpaboTke TOATOCPOUHON KOHLEMIMH PAa3BUTHsI TPAHCIIOPTa OCHOBHBIMH NPUHLUIAMU
€€ CO3JIaHUS SIBIIAIOTCA:

18 November 2020 RS Global



International Trends in Science and Technology

e pa3zpaboTaHHAs KOHLEMNIWHU JODKHA OMUPATHCS HA CHCTEMHBIM MOAXO[, 0a3upyIOLIyIOCs
Ha COBPEMEHHOM WJIU NIEPCIIEKTUBHOM Pa3BUTUU HAYKH U TEXHHKH;

® OCHOBHOH MAeeil JOJroCpOYHON KOHLENUIHWHA MHHOBALMOHHOTO Pa3BUTHS TPAHCHOPTA 3Ta
MHTEJJIEKTyalbHas TPAHCIOPTHAsI CHCTEMA.

[ToBbimeHns kauecTBa U 0E30MACHOCTH AOPOKHOTO ABHKEHUS MOXHO AOCTHYD C ITOMOILBIO
CO3MaHus HMHTEINIEKTyaTbHOH TpaHcmopTHOU cuctemsl (UTC). MHTemIeKTyalbHass TpaHCIOPTHAS
CHCTeMa 3Ta WHTEJUIEKTyalbHasi CUCTEMa YIIPaBJIeHNUs, HCIOIb3YIONIas MHHOBAIIMOHHBIE pa3pabOTKU B
MOJIEJTMPOBAHUH TPAHCIIOPTHBIX CUCTEM U PETYJIMPOBAHUM TPAHCHOPTHHIX MOTOKOB, HHTETPUPYIOIIAs
COBpPEMEHHbIC HH()OPMAIMOHHbIE M TEJIEMaTHYeCKHe TEXHOJOTMM M IpeJHa3sHAYeHHAas s
ABTOMATH3MPOBAHHOTO IMMOWCKA M MPUHATHS K pealu3alid MaKCUMalbHO 3()(EeKTUBHBIX ClIEHapUeB
YIOpaBIEHUs] TPAaHCHOPTHO-TOPOKHBIM KomiuiekcoM. Buenpenust UTC, xak moka3biBaeT MHUpPOBas
IPAaKTHUKA, [TOMOXKET PELIMTh BOIPOCHl COKPALICHHS aBAPHMMHOCTH, MOBBIMIECHUA 3(PPEKTUBHOCTU
0OIIECTBEHHOTO TPAaHCIIOPTa U TPY30IEepPEBO30K, o0ecTiedeHns 00Imel TpaHCIOPTHOH Oe30MacHOCTH,
yIIydlIeHUs] dKonorndeckux mokazateneir. UTC sBisasck 0OMIEMHUPOBBIM TPEHIIOM, MO3BOJISIET
KapAWHAJIbHBIM 00pa30M yJIyUIINTh Ka4eCTBO U 0€30IaCHOCTh JOPOKHOTO JABHKCHHS.

C nomouipro UTC MOXXHO pPEelINTh CIeNyOLIe aKTyaJIbHbIE 3a1a41 AJIS1 CTPAHBL:

e ONTHMH3ALMS paclpeieseHus TPAHCIOPTHBIX IOTOKOB B YJIMYHO-JOPOKHOW CETH BO
BPEMEHHU U MPOCTPAHCTBE;

e YBEJNWYEHHE MPOMYCKHON CIIOCOOHOCTH CYIIECTBYIOMIEH YITUIHO-TOPOKHOM CETH;

e IPEAOCTaBJICHUE IPHOPUTETOB ISl IPOE3/Ia ONPEACICHHOMY THITy TPAHCIIOPTA;

e TIOBBIIIEHHE 0€30MaCHOCTH JOPOKHOTO IBUKEHUS;

e CHIWKECHHE OTPULATEIBHOTO 3KOJIOTHYECKOT0 BO3AEHCTBUS TPAHCIIOPTA;

e npenocTaBieHHE HH(GOPMALUHU O JIOPOKHOH OOCTAaHOBKE YYAaCTHHKAM TPAHCIIOPTHOTO
npolecca 4 T.J.

B Mupe cymecTByOT pa3nniHble KOHIETINH yke anpooupoanHeix UTC. B 3aBucumoctu ot
psiia TONUTHYECKHX W COLMANBHBIX OCOOEHHOCTEH TOM WMIM HWHOW CTpaHbl, NPHOPUTETH B
MPEIOCTABIAEMBIX CEpPBUCAX PpACCTaBIAIOTCA TMoO-pa3HOMy. B  omHMX cTpaHax ToOCyIapcTBO
obecnieunBaet pazsute UTC u 3apabaThiBacT Ha MPEJOCTABISIEMBIX CEPBUCAX, B IPYTHX - UJAET 110
nyTd pa3ButHio kommepueckux UTC c¢ perynupoBaHreM B OCHOBHOM COLHMAJIbHOM cepbl U cHCTEM
oe3omacHoctu. C ydeToM pa3nmuyHbIX anpoOupoBaHHbIX cucteM WTC mHOTHE CTpaHBI ¢ pa3BUTON
3KOHOMHKON MMEIOT CBOM HAllMOHAJIbHBIE KOHIENIIUU U MPUOPUTETHBIE MPOrPaMMbl pa3BepPTHIBAHUS
UTC, 4yTo HaXOUT OTPAKEHUE B UX MPOrPAMMHBIX TOKYMEHTaX.

Omneitr ctpan EBpocoroza, CIIA, SAmonnu, Kurtas w npyrux rocymapcTB B IIPOABIKECHUH
npoektoB MTC mokasbIBaeT, 4TO B YCIOBUSAX PHIHOYHON IKOHOMHUKHU TOJIBKO €IUHAs TOCYAapCTBEHHAs
MIOJIUTHKA TIO3BOJISIET OOBEIMHUTH YCHIIMS TOCYIapcTBa M €ro cyObeKTOB, OM3Heca BceX ypOBHEH
CEKTOPOB 3KOHOMHKH B PELLICHUH OOLICHAMOHAIBHBIX 1IeJIel B TPAaHCIIOPTHOM KoMITiekce. I ocyaapcTso
OCYULIECTBIISIET CTPAaTeTMUECKU-HHHOBAIIMOHHYIO (DYHKIIHIO — OAZEPKUBAET OA3UCHBIC TEXHOIOTMIECKHE
W OKOHOMHMYECKHE WHHOBAIMM, TpUAaBas WM HadalbHbI uMmmyibc. [lpum  ¢dopMupoBannu
MHTEJUIEKTYaJIbHON TPAaHCHOPTHOM cucteMbl. OCHOBHASI POJIb TOCYAAPCTBA MOXKET OBITh!

e OpraHm3yionias M KOOPAWHUPYIOIIas — B CO3AaHWM WHCTHUTYIIMOHAJIBHOW OCHOBBI A
pa3paboTky HanuoHanbHOH apxutekTypsl UTC 1 KOOpAHHAIMOHHBIX IIJIAHOB Pa3BUTHS;

e perylImpyiomas — CO3JaHHe IPaBOBOTO IIOJIS, CTaHJApTH3alMs HapameTpoB B cdepe
0e30MacHOCTH U TEXHUUECKON COBMECTHUMOCTH;

® CTUMYJHUPYIOIIAs — MOJAEeP)KKa UCCIIEOBaHUIN U COIMAIbHO-OPUEHTHPOBAHHBIX IPOEKTOB
UTC- cepBucoB B cdepe 00IECTBEHHOI0 TPAHCIIOPTA M HEOTIIOXKHBIX CITYKO;

® UHBECTHIIMOHHAs — paszpaborka u peanuzanus WTC-mpoekToB, pelralomux 3aaaqu
0€301acHOCTH M NPOU3BOIUTEIBHOCTH, KOTOPbIE MOTYT CO3[aBaThCsl M JKCIUIyaTHPOBATHCS C
MIPUBJIEYEHUEM YaCTHOTO KaluTajla Ha YCIOBHAX FOCYAapCTBEHHO-YaCTHOTO TApTHEPCTRA.

B Hacrosimee Bpems rocymapcTBeHHass MoiuThka ['py3unm B cdepe HHTEIUIEKTYalbHBIX
TPAHCHOPTHBIX CHCTEM HE BBICTPOEHA M ACHUCTBYIOIIMMH CTPAaTETMUECKUMH W INPOrPaMMHBIMU
JIOKYMEHTaMH He OTpeJieieHa U HaXO/sATCA Ha 3a4aTOYHOM ypoBHE. TeMm He MeHee pa3padaThiBatoTCs
OTHICNIbHBIC JJICMEHTHI, B HamOosee oOmmpHOW chepe npumeHenus HNTC - B obecrneueHue
0e30macHOCTH  JOPOXKHOTO JBWKeHHUs. IlIMpoko mNpHUMEHSIOTCS OOPOXKHBIE Kamepbl GUKCaluu
HapylIeHU! MpaBWI AOPOKHOTO NBIKEHHA. OHM AETEKTUPYIOT pa3iIUYHble HapyIIEHUs MPaBHI, OT
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MIPEBBIIIIEHAS CKOPOCTHOTO PEXMMA, JI0 CIOKHBIX, KOMOMHHPOBAHHBIX HAPYIICHUN HA TIEPEKPECTKAX,
MEIIEXOIHBIX TMEepex0/aX, paclo3HAIOT aBTOMOOHJIBHBIE HOMEpa, CO3JAI0T JOKa3aTeslbHylo 0a3sy,
nepenaBas ee B IeHTp 00padoTKM AaHHBIX. [[pruMeHeHe HHPOPMAITMOHHBIX TEXHOJIOTHI HE 00XOIUT
CTOpOHOW W cdepy OOMECTBEHHOTO TPAHCIIOPTa, TAE HCIONB3YIOT BHICOHAOIIOICHUE,
JETEKTUPYIOIee HapyIICHHs OOLIECTBEHHOTO MopsaKa. [ py3MHCKMI TEXHUYECKUH YHUBEPCHTET
TOTOBHUT CIIEIHAIUCTOB O Kypey «Tenematnueckue cuctembl». [Ipeanonaraercst nmpunarate Oosblue
VCHUIMHM U1 BHEAPEHWS WHTEIUICKTyaIbHOW M A()(QEKTUBHON TPaHCIIOPTHOM CHCTEMBI 3a CUYET
COBPEMEHHBIX TEXHOJIOTHH.

B rocynapcteenHoli crparerun pazButuss UTC 1OMKHO OBITH OTPaXCHO BUJICHHE JIAHHOU
OTpaciid B JOATOCPOYHON mepcnekTuBe. HeoOxoammo, 9To0b! OHa BKITFOYAa B ce0s TaKue IeJH, Kak
MOBBIIIICHHE OE30MaCHOCTH TPAHCIIOPTa, 0OECIeYeHNe MPEACKa3yeMOCTH TPAHCIOPTHBIX MOTOKOB H
MHQOPMUPOBAHHOCTH TOJIb30BaTeIeH, PYHKIHOHUPOBAHUE HKOJOTHUECKH O€30MacHOM TPaHCTIOPTHON
CHUCTEMBI, CO3JaHHEe KOMQOPTHBIX YCJIOBHH TpOXKHMBaHWS B ropojax. HanuoHanbHas
WHTEIUICKTYalbHas TPAaHCIOPTHAsl CHCTEMa MOJDKHA OBITh YHH(HIMpPOBaHA C MEXIyHApPOIHBIMH
WHTEIUICKTYaJIbHBIMH TPAHCIIOPTHBIMA CHUCTEMaMH, II03TOMY TaKyK CHUCTEMY IIeJIeCO00pa3HO
COo3aaBaTb B COTPYAHUYECCTBE C CBpOHCﬁCKHMH CTpaHaMH, YUYUTbIBasA CHCU;I/I(I)I/ILICCKI/IC OCO6€HHOCTI/I
ctpanbl. Braenpenne UTC ympaBieHuss HOPOXKHBIM JBIDKEHHEM IIO3BOJINT CHHU3UTH aBapHUiTHBIE,
HSKOHOMHYECKHE M DKOJIOTUYECKHE, a TaKXKe COIHAaIbHBIE MOTepH B chepe TOPOKHOTO JIBHKECHHS
HECMOTPSI Ha POCT aBTOMOOMITH3AIINH.

BuiBoabl. JlonrocpoyHass KOHIENIUS Pa3BUTHS TpaHcHopTa ['py3mm mOmKHA omwparbes Ha
MepeIoBbIe TOCTIDKEHHS HayKH U TeXHUKH. COBpeMEHHBIE WHTEIUIEKTYaIbHbIe TPAHCIIOPTHBIE CUCTEMY
SBJIIFOTCSI HOBBIM THUIIOM CHCTEM YIIpABJIICHUA, HNPUINCAINNMMH Ha CMCHY aBTOMATU3UPOBAHHBLIX U
MH(QOPMALMOHHBIM ~ cUcTeMaM  ympaBieHus. OHHM  YYHUTHIBAIOT Takue BaKHbIe (AKTOPbl Kak
pacrtipeneneHaas nH(GOpMAIHS ¥ TPOCTPAHCTBEHHBIE OTHOIICHUs. VHTeIeKTyansHble TPAaHCTIOPTHBIS
CHUCTEMbI CIIY’KAaT MHCTPYMCHTOM IIPUHATUA pCIHCHI/Iﬁ B YyCJIOBHUAX OOJBIION CHOKHOCTH U 60J'II:»HH/IX
00beMOB AaHHbIX. [Ipu pa3paboTke AOITOCPOUHON KOHIIETIIMA WHHOBAIIMOHHOTO Pa3BUTHS TPAHCIIOPTa
B ['py3unm B KadecTBe OCHOBHOW WJEW CJEIyeT HWCIOJIh30BaTh WHTEIUIEKTyalbHbIE TpPAHCIIOPTHEIE
CUCTEMBI M KOHIICIIIIHIO JOJTOCPOYHOTO WHHOBAIIMOHHOTO Pa3BHTHS TPAHCIOPTAa, CO3/1aBaTh MX Ha
OCHOBE COBPEMCHHBIX I/IH(l)OpMa]_[I/IOHHI)IX U TCJIIEMAaTNYCCKUX TEXHOJIOI'NH.
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Abstract. Innovation is considered to be the driving force of the whole economy, as well as the
development tool of the agrarian sector in particular. Innovation enables us to overcome both local
and global challenges. The article presents the innovative capacity in agriculture, models,
participants, etc. The main directions of governments' activities in the field of innovation in different
countries and the tools with which the governments try to promote innovative development have been
studied. Agriculture is one of the most important sectors of the Armenian economy, in which there are
many unresolved issues. The best and the most effective way to solve these problems is through
innovation. However, the studies show that the process of innovative development of the RA agrarian
sphere is very slow, which is partly due to the shortcomings in the field of science. The article presents
some indicators of RA science. The conclusion section of the article presents clear recommendations
that should be implemented by the RA Government to increase the efficiency and competitiveness of
the agricultural sector through innovation.

Keywords: agriculture, innovation, government, development, science

Introduction. Innovation is the driving force behind economic development. There are
different views on the definition of innovation. In general, innovation is considered a technology-
based process, which, using new approaches, increases productivity, competitiveness, people's
incomes and improves the living standards of the population. Innovation is a complex process where
multiple actors play different roles. Governments and other key stakeholders, including civil society,
farmer organizations, research bodies and the private sector, all have a role to play in creating an
environment that enables innovation in agriculture to flourish and generate solutions. Success hinges
on connecting the drivers that influence innovation uptake'.

Purpose of the research. One of the most important actors of agricultural innovation systems
is government. In most countries, governments provide strategic guidance for research and innovation,
and provide funding to research institutions, private companies, and advisory systems. Government
funding can be granted directly to research institutions, or through funding organizations, such as
research councils or foundations, which allocate funds to projects. Depending on the country, part or
all of agricultural research funding is integrated into the general innovation policy. In several
countries, the Ministry in charge of agriculture plays a prominent role in funding and performing
agricultural research via agricultural research institutes that are part or under the umbrella of the
ministry (e.g. INTA in Argentina, Embrapa in Brazil, Agriculture and Agri-Food Canada's research
centers, Corpoica in Colombia, and the USDA Agricultural Research Service). These research
institutes include regional offices and laboratories throughout the country, and are often active in
knowledge diffusion. Beside government research centers, universities in these countries also perform
agricultural research and development (R&D), and have a significant role as in the case of land-grant
universities the United States. They often focus their activities on regional agricultural strengths, and
receive both federal and regional funds. In the reviewed EU countries, agricultural R&D is funded as
part of general R&D mechanisms, but performed mainly in universities with strong specialization in
agriculture or life sciences (University of Life Sciences in Estonia, Latvia University of Life Science
and Technologies, Wageningen University in the Netherlands, and the University of Agricultural
Science in Sweden). In Estonia, Latvia and the Netherlands, the agricultural university includes

' FAO’s work on agricultural innovation, Sowing the seeds of transformation to achieve the SDGs, FAO, 2018, 20p., p. 6
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applied research institutes (e.g. Wageningen Economic Research). In Turkey, 43 universities are
engaged in agricultural R&D, as well as two of the TUBITAK institutes. Diversity is even higher
among advisory systems, from competitive ones with a large range of suppliers for farmers to choose
from, and minor government involvement, like in the Netherlands, to comprehensive government
managed and funded systems like in Korea. In Brazil, the public advisory system focuses on non-
commercial, smaller farmers.! The Inter-American Institute for Cooperation on Agriculture (IICA), as
the specialized agency for agriculture and rural well-being in the Inter-American System, promotes
technological and organizational innovation, taking a systemic approach to improve competitiveness,
boost production and help improve the functioning of agricultural markets?.

Taking into account the importance and significance of agriculture, the Government of the
Republic of Armenia is trying to work actively for the development of the sector. However, taking into
account the existing problems in the RA agriculture (high levels of poverty, underdeveloped
infrastructures, imperfections in the irrigation and agricultural risk management systems, small plots
of land, old, worn-out agricultural machinery and so on), it can be stated that the work carried out by
the government is not very effective. The aim of the research is to present clear proposals on what the
RA Government should do for the development of innovative agriculture.

Methodology. Two schools of thought are prominent in the field of innovation support for
agricultural or rural development. The first believes in facilitation, which aims to create conditions that
are conducive to innovation. The second focuses on strategic management, which involves bringing
out and supervising a community of innovating actors, called innovation community, by providing
support that is gradually adapted to each phase, starting from the phases for ideation and design to
those for deployment and dissemination. With more encompassing approaches being required, the
discourse among researchers and development agencies gave rise to two new frameworks of thought:
AKIS (Agricultural Knowledge and Information Systems) and AIS (Agricultural Innovation Systems).
In both these frameworks, the interactive innovation model contrasts with the linear model. Innovation
is thought of as a collective process of creation in which collective learning phenomena play a central
role. The farmer is no longer relegated to the role of a mere user, one who simply adopts innovation,
but becomes a full actor in innovation in his own right, as a source of knowledge and a co-designer.
The AKIS framework focuses on the exchange of knowledge and information to sustain the innovation
process. It is the actors of research and development, education, and agricultural advice who are at the
heart of mechanisms for providing support to farmers. Participatory research methods involving
farmers then followed, such as participatory research and development, participatory technology
development, the Farmer First approach, or mechanisms for action research in partnership. The AIS
approach is intended to be even more inclusive; it takes into account all the actors who participate,
directly or indirectly, in innovation processes (input suppliers, actors of supply chains, banks,
policymakers, etc.). Participation, the co-creation of knowledge and value, as well as the facilitation of
actor networks become the key principles for designing new mechanisms to accompany and support
innovation. The main form of operationalization of this approach is the innovation platform. Its goal is
to help different categories of actors — who usually have no connection with each other — interact to
share knowledge and to pool resources for innovation. Facilitation is defined as a voluntary
intervention to strengthen the interactions between individuals, organizations and their social, cultural
and political structures through a process of network building, social learning and negotiation.’

It is also clear that capacity building is key for knowledge management, and that cooperation
in the countries should be oriented toward making every innovation system more dynamic. Knowledge
is thus understood to originate from a diversity of sources: research centers (including NARIs,
universities, private institutions, NGOs, international centers and others), extension systems, the
know-how of farmers themselves, or a combination of all these. The approach for achieving this vision
will be to create internal and external conditions that facilitate innovation in agriculture. Such

"Innovation, Productivity and Sustainability in Food and Agriculture, Main Findings from Country Reviews and
Policy Lessons, OECD Publishing, Paris, 2019, p. 85,

2 Innovation in agriculture: a key process for sustainable development, San Jose, May 2014, 20p., p. 1-2

3 Guy Faure, Yuna Chiffoleau, Frédéric Goulet, Ludovic Temple and Jean-Marc Touzard, Innovation and
development in agricultural and food systems, France, 2018, p.108-110
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conditions could include, for example, fostering and gaining access to knowledge and new
technologies, and strengthening the capacities of private and public stakeholders to generate
innovation processes in the agricultural sector.'

It has already been mentioned that the basis of innovation is science. The main indicators
characterizing the field of science in the Republic of Armenia are presented in Table 1.

Tablel. The main indicators characterizing the field of science in the Republic of Armenia, 2018*

Indicator Amount
Domestic costs for research and development (mln. drams) 10 532.2
Number of organizations engaged in research and development, 63
Number of employees of organizations engaged in scientific researches and developments, 4452
persons

Volume of scientific and technical works, total, (mln. drams) 10 871.3

* The table was compiled by the author based on the data of the RA National Statistical Service

In 2018 the domestic costs for research and development were 10 532,2 mln. drams (0,19% of
GDP). There were 63 organizations engaged in research and development. Research institutions and
enterprises engaged in research activities include research institutes, design and prospecting
organizations, pilot production plants not serving any outside entities, higher education institutions,
scientific and technical units of industrial enterprises engaged in research, design and technological
work, and also other organizations reporting R&D activities in the period covered by their reports. The
number of employees of organizations engaged in scientific researches and developments was 4452
(0,44% of total employed people).

Research results. Studies show that the financial support provided by the Government of the
Republic of Armenia in the field of science is very small both in comparison with the leading
countries of the world and in comparison with most of its neighbors. The World Bank analyzed the
most recent available data on which countries spend the largest proportion of GDP on R&D activities.
While the data predates the pandemic, it helps shine a light on how funding research can bolster
economic competitiveness. Here is a summary of the top three nations in the World Bank’s list. In
2018, Israel spent 4.95% of GDP on R&D, South Korea spent 4.81% of GDP on R&D, Switzerland
spent 3.37% of GDP on R&D?. Research and development expenditure (% of GDP) in the neighboring
countries of Armenia is shown in the table 2.

Table 2. Research and development expenditure (% of GDP), 2018*

Country % of GDP
Armenia 0,19
Georgia 0,30
Iran 0,83
Turkey 0,96
Azerbaijan 0,18

*The table was compiled by the author based on data from the World Bank

According to the table, Armenia is only 0.01% ahead of Azerbaijan in this index, but it lags far
behind the other three neighboring countries.

There are a number of problems in the field of science in the Republic of Armenia, which
hinder the development of the field. These problems include the low salaries of researchers, the small
share of young scientists in the total number of scientists, the results of scientific research not being
applied in practice, etc. The need to ensure close cooperation between the state, production, science
and education participants has been discussed many times in Armenia. However, my practical
experience in the field of education and science proves that this cooperation has not been formed yet.
The different participants operate mainly independently of each other, as a result of which novelties
are created, the demand for which is sometimes not in the market. Sometimes research on the same
topic is carried out by different scientific organizations, which do not cooperate with each other, that's
why sometimes duplicate work is observed.

! Innovation in agriculture: a key process for sustainable development, San Jose, May 2014, 20p., p. 16
2 https://www.weforum.org/agenda/2020/11/countries-spending-research-development-gdp/
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It is widely recognized that innovation requires certain types of public sector support. In
developing and emerging countries, public institutions are weaker and generate a number of failures
that do not affect developed countries to the same extent. Lack of information — such as, for example,
paucity of statistics on the informal sector — lack of co-ordination across agencies and lack of stable
human resources reduce the ability of public institutions to play their role as efficiently as possible.
Policies which are fine “in theory” might simply not work in that context: for instance, an R&D tax
credit has little sense when tax collection is at best partial. It is important that policy messages
addressed to developing countries take into account the level of development of their institutions and
administrative system — for their success, policies must be “resilient” to weak institutions'.

Conclusions. The innovation process comes about largely within “innovation systems” made
up of organizations and private and public stakeholders interconnected in different ways and
possessing the technical, commercial and financial competencies and inputs necessary for innovation.
The government plays a fundamental role, supplying the economic, social and institutional conditions
that foster innovation in agriculture.

For the development of innovative agriculture in Armenia, the government of RA should

» create a national platform that should unite all participants in the innovative agriculture system,

» develop a strategy for the development of innovative agriculture, which should be an
integral part of the strategy for an innovative economy strategy,

» create a website on innovations in agriculture, where innovations in the field of agriculture
will be posted,

» develop state support programs aimed at conducting agricultural activities with innovative
technologies.

» increase the efficiency of consulting services,

» increase the amount of state funding in the field of science,

» take measures to involve farmers in innovative agriculture not as consumers, but as idea
generators.
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Abstract. Desertification and land degradation are causing a serious environmental problem in
Mongolia, with climate change and human activities being major contributors to the land degradation.
This study examines whether MODIS NDVI satellite data time series can be used to detect land
degradation and regeneration areas in Eastern province of Mongolia. Time series analysis was applied
to a 12-year MODIS NDVI satellite data record, based on the hypothesis that the resulting NDVI
residual trend vectors would enable successful detection of changes in photosynthetically active
vegetation. GIS and statistical analyses were used to estimate the trend of the annual average NDVI for
June, July and August from 2006 to 2017. We also examined land cover development and
meteorological data for the same period. MODIS land cover products proved suitable for identifying
areas of vegetation cover change. Areas showing positive and negative NDVI trends mostly coincided
with areas of land cover class change indicating an increase or a decrease in vegetation, respectively.
The Dornod was selected as a study site since the area is vulnerable to desertification. The study results
reveal an increasing trend in NDVI values in 89.03% of the total study area and a decreasing trend in
NDVI values in 11.07% from 2006 to 2017. Overall, 11.07% of the total area, has been affected by
desertification. There was a positive moderate correlation between change in precipitation and the
NDVI trend in the study area. The study indicates that the effects of precipitation variance on the
changes in the trend of the NDVI resulted from more than human activities in the study area.

Keywords: Normalized Difference Vegetation Index (NDVI),; Pearson correlation; vegetation cover.

Introduction. The cause of desertification is all types of soil degradation and loss of
vegetation cover (Kosmas C, Tsara M, Moustakas N, et al. 2003). The biological indicators of
desertification are changes of vegetation and mammal diversity, which consists of the ecosystem
(Dash, Jalbaa, 2003). The NDVI is selected as one of the biophysical indicators of land degradation
assessment in arid areas (FAO & LADA 2007). Mongolian and international scientists have agreed
that long-term decline of vegetation cover is a sign of desertification (Dash et al. 2003; Lantieri, as
cited in FAO & LADA 2007). The NDVI is the estimated result of remote sensing measurements that
indicate greenness of the vegetation and patterns of green biomass (Forkel et al. 2013).

The Dornod province is selected as a research site. This research conducted to estimate trends
in annual average NDVI from 2006 to 2017 in this area. The NDVI trends and statistical analysis
identified in this period.

As above mentioned, a decrease in NDVI is one of the criteria of land degradation and
desertification. Thus, aimed to identify the effect of human impacts and climate, to evaluate each of
them for spatial analysis.

Research data.

Meteorological data. The distribution of the weather station network is very sparse across
Mongolia. These weather stations estimate the monthly precipitation data for the whole area of each
soum, which is inadequate to generate a spatial distribution of precipitation monthly with close
approximation of scale and accuracy to the NDVI dataset. In order to estimate spatial distribution of
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the amount of precipitation densely distributed precipitation data are needed. Therefore, remotely
sensed precipitation data derived from TRMM’s (Tropical rainfall measuring mission) were acquired
to estimate the annual average accumulated precipitation for June, July and August from 2006 to 2017.
TRMM’s monthly precipitation 3B43 data were collected for this study. The spatial resolution of this
product is a 0.250x0.250 grid and the temporal resolution is monthly (Huffman 2016). It presents the
monthly average precipitation in mm/hour per pixel of the 0.250x0.250 grid.

Normalized Difference Vegetation Index /NDVI/. MODIS satellite data with 1 km
resolution (MOD13A3) used in annual average NDVI for June, July and August from 2006 to 2017.

Vector data. The vector data include roads, settlement areas and herders’ seasonal location
points, wells, rivers and streams within the selected area. The data acquired were from the “National
unified land territory registration” data which has been developed by the Agency of Land
Administration and Land Management, Geodesy and Cartography.

Fig. 1. Spatial distribution of annual precipitation in Fig. 2. Spatial distribution of the average NDVI over
the Dornod aimag over an average of 12 years the 12 years of existence of the Dornod aimag

Data processing. The process was used in ArcGIS 10.3.1 software for spatial analysis and
multivariate analysis, transformation.

NDVI. For each year of the study, the values of NDVI/6, 7 and 8 MODIS were superimposed
and analyzed according to the average statistical value.

Precipitation. TRMM 3b43 resolution on the surface of the TRMM satellite with a resolution
of 0.25° by gradient in netCDF format to build a clip from the border of the Dornod aimag and to form
the spatial distribution of each spatial distribution for each year (up to 1 km). The northern end of
precipitation is 50 degrees north latitude, no news. In addition, there were no data on the northern
sums of sums, such as the sum of Chulluntor from the Dornod aimak. Although the final data were
presented in the form of data from meteorological stations, there are few meteorological stations in the
area and they are too large and cannot be reconstructed.

Vector data processing. Vector data were converted to 1 km, exactly in 5 districts at a
distance of 1 km from each other for each site, population and wells, wells and rivers.

Research methodology.

Pearson’s correlation analysis. Pearson's correlation determines the degree of linearity
between two numerical values. The value of the correlation coefficient is the strength and direction of
the connection (positive and negative). The correlation coefficient is expressed in r or R and varies
from [-1: 1]. The Pearson correlation coefficient is measured by linear force (r). When we look at the
duration of time and variables, we determine the variables. The correlation coefficient measures the
strength of the linear relationship, not just the relationship between variables.

For correlation coefficients (Piao & Fang, 2002), [2] the correlation between NDVI and the
given time corresponds to:
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Here is the n-shaped year, the value of xi-i is the year of NDVI, (x) is the average value of the
given time of NDVL. t - annual average (n + 1) / 2 consecutive years. This value is calculated at each
point within 1 km (x, y) of 142727 points. Estimated positive and negative values reflect a 12-year
decline in the growth rate of the NDVI index over the period 2006-2017.

Results.

NDVI and the precipitation approach. The following figure shows that the mean values of
precipitation and NDVI change with each other in the same deviation of the linear correlation line.
The NDVI is the most commonly used index and has a measurement scale ranging from -1 to +1.
Negative values represent non-vegetated surfaces, whereas values close to 1 have very dense
vegetation (loan et al. 2013).
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Fig. 3. Comparison of mean 12-year precipitation and mean annual changes in NDVI

The value of the NDVI index and the 12-year significance coefficient or correlation
coefficient 1, the linear dependence with a strong increase, indicates the strength up to the value close
to -1. In other words, the linear dependence on strong growth represents a long-term trend of NDVI
variables and a significant decrease in the long-term decrease of NDVI variables.

Figure 5 shows that most regions of the country tend to grow moderately or weakly. The
slightest tendency is observed to the least extent.

Fig. 4. Value of NDVI and 12-year series of Fig. 5. Comparison of 12-year NDVI trends
dependences

(Strength of linear dependence (Value of NDVI and 12-year series of dependences))
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Fig. 6. Trends in precipitation over 12 years

The above graph shows that the amount of precipitation has increased over the past 12 years

Human impacts.

To ensure the spatial distribution of the human factor, five areas have been identified with an
accuracy of 1 km for humanitarian activities, infrastructure and natural sites, and areas beyond 5 km
are considered less vulnerable to human impact (Figure 7).

Water bodies and their surroundings are the main summer habitat for reindeer herders and
represent areas of high intensity. To estimate the anthropogenic impact, the percentage of INR growth
within a 5 km radius of the reservoir is calculated as 1 km per capita. As can be seen from Table 1, the
maximum reduction of the lake area, or 21% of the total area, has been reduced.

Infrastructure inflow affects the land types in the Dornod aimag category, such as roads, urban
and agricultural areas, and Table 2 shows that the greatest impact in the affected area is 1 km in the
area of impact, occupying 20 percent of the area.

Depending on the type of impact zone, Figure 11 illustrates how NDVI increases and
decreases. In terms of total area, the spatial distribution of IRIS trends is 21% and 17.4% is in close
proximity to the areas under crops.
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Fig. 7. Ratio of growth rate to NDVI index decrease in the area of influence

Discussion.
1. According to the correlation coefficient, 11.07% of the total study area decreased the value of

INRRRR. In other words, 11.07% of the surveyed areas show that vegetation cover is likely to decrease
slightly, indicating land degradation and desertification in these areas. Most of the settlement (89.03
percent) is observed, which is directly related to the increase in precipitation over a 12-year period.
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Table 1. Percentage of spatial distribution of IRI trends on river pastures, lakes and ponds in
the stream impact zone

Land use 1 kilometer 2 km 3 km 4km Skm
Trend Total Total Total Total Total
type Percent Percent Percent Percent Percent
value value value value value
well decrease 730 5.45 1672 11.66 1812 11.30 1685 11.32 1458 11.0
Increase 12673 94.55 12673 88.34 14223 88.70 13206 88.68 11787 88.9
River decrease 662 14.63 559 15.34 492 13.96 477 13.80 478 14.3
Increase 3864 85.37 3085 84.66 3033 86.04 2980 86.20 2852 85.6
Lake decrease 72 18.09 99 22.81 109 21.25 124 20.63 137 21.0
Increase 326 81.91 335 77.19 404 78.75 477 79.37 514 78.9
Table 2. Spatial distribution of HDI trends in anthropogenic factors affecting infrastructure
1 kilometer 2 km 3 km 4km S5km
Type Trend Total Percent Total Percent Total Percent Total Percent Total Percent
value value value value value
Roads decrease 1311 11.4 1251 11.41 1115 10.8 1067 11.1 937 10.5
Increase 10153 88.5 9716 88.59 9136 89.1 8488 88.8 7942 89.4
Settled | decrease 71 13 102 14.67 112 13.6 143 15.0 165 15.1
area Increase 475 87 593 85.32 709 86.3 807 84.9 921 84.8
Cropland decrease 242 20 251 18.24 280 17.96 296 17.09 288 15.11
Increase 980 80 1125 81.75 1279 82.04 1436 82.91 1618 84.89

2. The trend correlation (> 0.7) and the decrease (<-0.7) are usually very low when estimating
the correlation coefficients of correlation coefficients, indicating that over the 12 years between 2007
and 2018 the fluctuations were short.

3. Due to the long-term decrease of the HDI compared to human impact, the impact of aquifers
is 20.8% in lake impact zones, 12.1% in water impact zones, 10.2-11.1% in road impact zones, 14.5% in
urban areas and 17.4% in crop impact zones. However, depending on the type of activity, changes in
vegetation cover occur. In the area affected by the water body, especially in the lake area, it is noted that
the intensity of traffic in this area is related to shepherds who drink water in summer.

4. As a result of the conducted studies, changes in vegetation cover depend on the influence
of precipitation and anthropogenic factors.

Conclusions. The purpose of this study is to review trends based on spatial distribution of
vegetation cover, which allows combining spatial analysis of human and natural forces. In addition,
indicators that can be used to describe vegetation biomass more realistically in the future are likely to
be used to determine vegetation cover and land degradation using the methodology used in this study.
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Abstract. With the increasing number of foreign tourists visiting Mongolia, new tourist products and
regional destinations are emerging. In recent years, the number of foreign tourists visiting Mongolia
has increased, with Chinese tourists accounting for one-third of the market, and this growth is
expected to continue. Thus, the results of a sample survey of 750 tourists and residents of Chinese tour
operators in Mongolia have compiled 74 (18 groups) indicators reflecting the direction and
satisfaction of Chinese tourists visiting Mongolia.

The results of the study identified 9 regions where Chinese tourists are more inclined to travel to
Mongolia and summarized 9 factors that are necessary to improve Destination management.

The results of the study were ranked according to the Gray method, and the satisfaction score was
assessed by quantitative and qualitative methods. As a result of this assessment, this paper shows that
Ulaanbaatar, Gorkhi-Terelj National Park, and border regions are more satisfied.

Keywords: Destination, competitiveness, Tourists’ satisfaction, Destination ranking, Gray method.

Introduction. One of the main vital concepts of tourism is the comprehension of a tourist
destination. As described in the tourism study, “Destination” is a place to visit for tourism purposes.
The tourist destination was described as follows by author Clare A. Gunn'. “A tourist destination” is a
place that provides visitors with services and exhibits to enjoy their leisure time”, he described.
According to this view, tourist destination must include tourist attractions, products, and services that
may be required during travel, and infrastructure to ensure the safety and comfort of the tourists.

Determining the competitiveness of a destination is an important part of tourism
competitiveness, and calculation attempts have begun in the 1990s. Researchers believe that
destinations will be existent in competition and lead through implementing environmental
management, providing participation in public-private partnerships, and improving position in the
market!. Competitiveness of a tourist destination? is considered to be a strong and efficient permanent
position in the market. The main ways to promote competitiveness are to increase the tourism revenue
and the number of tourists in the destination and to introduce and apply new products and services
based on the results of the satisfaction survey.

Research purpose. The purpose of this study is to investigate and rank competitiveness and
destination resources by reviewing the satisfaction and current situation of Chinese tourists, visiting
Mongolia. This will create the basic conditions for updating and increasing the number of travel
products and services offered to Chinese tourists under the demand of tourists.

Research methodology. This study is about influence factors on the satisfaction of Chinese
tourists, visiting Mongolia, and utilized a rank order survey. Analysis on current situation and
satisfaction on Chinese tourists, visiting Mongolia has been made. The survey was developed by
random sample of Chinese tourists visiting Mongolia in 2018 - 2019 (a total of 750), 8 groups and 33
indicators of “Factors influencing tourist satisfaction” research model of authors (Li Tian Yuan, 2012),

! Beneditti J. “The competitiveness of Brazil as Dutch holiday destination”. 2010
2 Baatartsooj G. “Stable tourism” UB city, 2006
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1 group and 4 indicators of Mongolia's main tourist regions and destinations, a total of 9 groups and 37
indicators, and the level of satisfaction of factor is evaluated in 5 steps. The order of factors was
determined by the Gray correlation method.

In modern times, the Gray correlation method is widely used to determine rankings. Gray
correlation analysis is aimed at determining hierarchies using simple calculations rather than specific
statistical distributions, and is generally similar to the World Economic Forum's Competitiveness Index
methodology, but is an effective and flexible method used in the multidisciplinary analysis. The advantage
of the Gray system is that it can analyze both specific issues and incomplete information. This is an
analytical tool, especially in the absence of information. This was proposed by Deng Ju long, a scientist at
the Huazhong University of Science and Technology in China, in line with the Gray system theory.

Gray correlation analysis is based on a method of measuring the relationship between factors.
Gray correlation is a method aimed at determining the order of things by simple calculations without
the need for small amounts of information and specific statistical distributions. Gray correlation
analysis consists of 5 basic steps.

Stepl. Find the maximum value and the minimum value in the basic order

Step 2. Determine the relationship

a. High to low: Indication to show a list of the distance from China to the destination from
high to low.

xi(o) (k) —min {x.(o) (k)}

4

xi*(k) =
l max {xi(o) (k)} — min {xi(o) (k)}
i — factor
k — satisfaction level
xl.(o) — normal coef ficient or basic order

x; (k) — comparison sequence, i factor 6a (k)
satisfaction level

b. Low to high: Indication to show a list of the distance from China to the destination from low
to high.

max {xi(o) (k)} — xi(o) (k)
max {xi(o) (k)} — min {xi(o) (k)}
Then find the maximum value of the above coefficient and the maximum value is equal to 1.
Step3. Calculate the absolute value betweenxg (k) 6a xg' (k): Ay (k) = xg (k) — xf (k)
In other words, subtract each value of the comparison sequence from the maximum value of
the comparison sequence.
Step4. Find correlation. x, € X, Main sequence and xy; € X; comparison sequences are sets
of X factor. Also, it will represent the correlation of x, (k), x; (k).
0 min; ming (% (k)= (k)} + § maximaz, (6, ()% (K))
e (x (k), x; (k) =
xo (K)x; (k) {max;max;, {x,(k)—x;(k)}
¢ (sort factor) is belong to € [0, co], however, have value between [0; 1].  is high in sort when the
number is low, and generally, it should be less than 0.5.
Amin= Aoj(k) = {xo—xi}
Amax= Aoj(k) = {xo—xx}
The main function of the sort factor { is to adjust the relationship between the base value and
the measured value and the measured value.
Step5. Find the correlation order.
The degree of Gray correlation is calculated by the following formula.

W%m=%;MMMMD

x; (k) =

2 (x; , x; ) Factor, the aggregate index of k of (0), n is the number of variables in k indicator.
Result and discussion. A total of 750 subjects were chosen randomly and questioned
according to the question below (Table 1).
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Table. 1. General information (frequency, percent)

Basic information Frequency Percent
Male 347 46.3
Gender Female 403 53.7
Under 20 6 0.8
21-30 108 14.4
31-40 198 26.4
Age 4150 217 28.9
51-60 133 17.7
Below 60 88 11.7
Student 11 1.5
Self-employed 139 18.5
Retired 91 12.1
Job Worker 21 2.8
Farmer, herder 95 12.7
Entrepreneur 79 10.5
Civil servant 314 41.9
Secondary school 70 9.3
High and vocational school 89 11.9
Level of Education College 151 20.1
Graduate degree 345 46.0
Postgraduate degree 95 12.7
Under 2000 yuan 29 3.9
2001-4000 yuan 157 20.9
4001-6000 187 24.9
Income (month) 6001-8000 164 21.9
8001-10000 122 16.3
10001-20000 72 9.6
Below 20001 yuan 19 2.5
Once 401 53.5
Frequency of travel Twice 245 32.7
more than 3 104 13.9
Under 2 10 1.3
. 3-4days 130 17.3
Duration of travel 5-6days 248 331
More than 7 days 362 48.3
Under 3000 79 10.5
3001-5000 244 32.5
5001-8000 195 26.0
The total expense of travel 8001-10000 142 18.9
10001-15000 67 8.9
Below 15000 23 3.1

A sample profile indicates that 53,7% were females while 46,3% were males. According to
age, 26,4% is between the ages of 31-40, 28,9% is between the ages of 41-50, which is the majority.
Whereas only 0,8% is aged under 20, the lowest in the area. Findings indicate that the civil servants
are relatively high possibility to travel with 41,9%, yet students and workers are in the opposite. In
terms of education level, 58.7 percent of the participants had a post-graduate education or higher
education, and 67.7 percent of the participants had a monthly income of 2001-8000 yuan.

In the frequency of travel, 53.5 percent are first-time tourists to Mongolia, and the percentage
of tourists who travel for 5-6 days or more than 7 days is high, which is 81.4 percent, and the total cost
per tourist is around 3001-10,000 yuan, which is the total of 77.5 percent participants.

According to the frequency of participants destinations (Figure 1), the highest number of
participants was in the Ulaanbaatar region (720), and 675 was in the Gorkhi-Terelj National Park, 330
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was in the Orkhon Valley, 36.9 percent was in the Khuvsgul region, and 32 percent was in the Eastern
region, 9.1 percent was in Bulgan-Selenge region, 6 percent was in Gobi region, 35 percent was High
Mountain region, and 4.3 percent was in the border region.
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Fig. 1 Frequency and region of destination
The followings are indicators of factors influencing satisfaction. (Table 2)

Table 2. Factors influencing satisfaction

Ne Factor Satisfaction

1 | Satisfaction with nature ;li"(}:ll(:e;/alue, types, characteristics of nature, cost of a

) Satisfaction with travel environment, | Urban-rural style, clean environment, pleasant

weather, and atmosphere atmosphere, and social safety

3 | Satisfaction with accommodation Accommodation price, comfort, and quality

4 | Satisfaction with food service A specialty of food, price, hygiene

5 | Satisfaction with souvenir Rural areas souvenirs, price, choices, market demand

6 | Event Features, types, prices, and quality of anniversary
events

7 | Satisfaction with transportation Transportation, types, communication, high road

8 | Satisfaction with travel service Gulde skllls, local .frlendllness, integrated travel
information system, signage
Destination selection, historical and cultural exhibits,

9 | Destination accessibility, and personal assessment of the
destination

Participants rated 1-5 on each of the 37 indicators of 9 groups of the study (“excellent-5, good-
4, medium-3, bad-2, very bad-1"). Rates were collected, analyzed and the average was calculated
using the SPSS program:

“EXCELLENT”

combined with “excellent + good rating”;

“Medium” rating is “PLEASANT”

“UNPLEASANT”

Combined with “bad + very bad”

Based on the number of participants considered the most favorable, Gray calculated the
ranking of the factors using the correlation method.

Factors influencing tourist satisfaction (frequency) and “Destination” ranking

Rates were summarized using the “SPSS” program and the average was made as “excellent +
good rating”=“EXCELLENT”, “Medium” =“PLEASANT”, and “bad + very bad” =“UNPLEASANT”.
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The rankings of each indicator (Table 3) were converted to scores, and the scores were

aggregated to produce a general ranking.
General Ranking (Table 3) has been made as calculating the overall point of each destination

based on the transfer of each satisfaction indicator, such as 9 points for Rank I, 8 points for Rank II, 7
points for Rank III, and so on.

Table 3. Competitiveness ranking (Gray Method)

QE) = ) S g 3 =
& 2 = 2 5 k5| @ ‘5 E £
S £ 5 = 5 3 = ] 2 El E
= = S & 2 = o e = K= 1<)
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Ne g) E m = § & &
L
@]
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This general ranking only relates to destinations based on the 9 satisfaction factors assessed
according to the survey questionnaire (Figure 2). In other words, the travel regions of Mongolia were
ranked based on the results of the survey and the tourist satisfaction survey.
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Fig. 2. General ranking assessment of destination (points)

Gray calculated the “destination ranking” using a correlation method, converted it to a
numerical value, and determined the ranking of the 9 travel regions. This shows that Chinese tourists
visit the Orkhon Valley, Ulaanbaatar, and Gobi regions in terms of competitiveness.

The region's high competitiveness varies on nine factors that affect the destination and it
shows the difference in the study. The ranking of satisfaction factor indicators (Fig. 3) were

considered for each destination.
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Fig. 3. Factors ranking of destination (point)

Conclusions. To determine the competitiveness of tourism regions is important for
strengthening the region's strengths, improving its weaknesses, and developing sustainable
development policies. Ulaanbaatar, the Orkhon Valley, the Gobi, and the border areas are the most
competitive, as the weak regions include the Eastern region, the western or High Mountain region, and
the Khuvsgul region. The weak regions are spatially remote, the exhibit distance is long, and roads and
infrastructure are poorly developed, which makes them less competitive. Based on the satisfaction of
about 170,000 Chinese tourists visiting Mongolia (MNET report, 2019), destination ranking was made
by Gray correlation method and concluded as follows.

- Regardless of the region is close, short-term (5-7 days) and low-cost (about 1,000 yuan)
trips are purchased, depending on income level and purpose of the trip;

- Tourists are interested in nature, historical and urban travel, and the number of tourists is
not increasing well enough due to poor information access and visa issues.

Finally, this study can be the basis paper for the Government of Mongolia to steadily increase
the number of Chinese tourists, to increase the number of products and services to key markets
addressing infrastructure issues (Report of the Director of the Ministry of Nature, Environment and
Tourism, 2019) and decision making.
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Abstract. Gunshot wounds of soft tissues are often accompanied by bulky tissue defects that require
reconstructive surgery in order to quickly and maximally restore the anatomical and functional
integrity of the anatomical area. In the course of the analysis of wounds and preparation for
reconstructive closure of gunshot defects of soft tissues, it is essential to identify areas of damage and
preserve the sources of perfusion of areas of "future reconstruction". Current experience and results
of treatment of gunshot wounds of soft tissues show that this goal can be achieved by the sequential
performance - dynamic infrared spectral thermography in combination with the Doppler method of
examination of the vascular network of the damaged anatomical structure.

Keywords: soft-tissue defect, reconstruction, Key-Stone, gunshot wound, spectral thermography, Doppler.

Introduction. During the military conflict in Eastern Ukraine, considerable experience has
been gained in providing medical care to the wounded and injured with soft tissue defects. In order to
use the full potential of the trophic capabilities of the moving tissues, it is essential to identify and
maintain a dominant power supply during the operation. Restoration of the damaged structure,
function, maximum cosmetic effect as a result of surgical reconstruction is possible only under the
condition of tactically correctly planned and "ideally" [4] performed surgical intervention or staged
surgical interventions.

Gunshot wounds of soft tissues are often accompanied by bulky tissue defects that require
reconstructive surgery in order to quickly and maximally restore the anatomical and functional
integrity of the anatomical area [2]. In the course of the analysis of wounds and preparation for
reconstructive closure of gunshot defects of soft tissues, it is essential to identify areas of damage and
preserve the sources of perfusion of areas of "future reconstruction" [6]. Current experience and results
of treatment of gunshot wounds of soft tissues show that this goal can be achieved by the sequential
performance - dynamic infrared spectral thermography in combination with the Doppler method of
examination of the vascular network of the damaged anatomical structure [1, 5, 7, 8].

Soft tissue defects of gunshot etiology differ in several signs, which determine the peculiarities
of the pathological process. The optimality of the reconstruction method depends on the ability to
integrally assess the features of the tissue defect in each case, taking into account systemic disorders
and individual characteristics of the human macroorganism, which in turn depends on the experience
of the surgeon. Rationalization and simplification of the process of preoperative planning, intra- and
postoperative dynamic control are among the tasks that provide the opportunity to "maximally" restore
the damaged area [4]. A representative clinical case in the process of surgical reconstruction of
gunshot defects of the soft tissues of the extremities and anterior surface of the chest during the use of
a multimodal scheme in pre-, intra- and postoperative monitoring is described below.

Clinical case. Wounded X was hospitalized to the Clinic of Reconstructive Surgery and
Thermal Injuries of the South Region Military Medical Clinical Center on May 3, 2018, with
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complaints of wounds in the chest, right forearm, left hand, left leg, accompanied by severe pain,
severe pain, decreased vision in the right eye, lack of vision in the left eye.

During the collection of anamnesis it was established that on April 23, 2018, during the execution
of a combat mission in the anti-terrorist operation zone for demining the area near the settlement of Granite
around 12:00 the patient received an explosive wound due to a mine explosion. First aid was provided on
the spot by soldiers of the unit. He was transported by ambulance to the Volnovakha Central Regional
Hospital, where he received qualified medical care in the amount of PST of gunshot wounds and correction
of hypovolemia. 23.04.18 at 20:00 the patient got evacuated to Dnipro by air, hospitalized in RCH named
after L.I. Mechnikov, where repeated staged surgical treatments of gunshot wounds were performed. For
further treatment on May 3, 2018 the patient was airlifted to Military Medical Clinical Center of the
Southern Region and hospitalized in the department of surgical infections.

Objective status at the time of hospitalization: Body temperature 37.5°C. Height — 180 cm,
weight — 110 kg. The patient's condition is moderate, stable. Consciousness is clear, the reaction to the
environment is adequate, the orientation in time, space and self is preserved. Meningeal symptoms are
negative. The skin, visible mucous membranes are clean, pale pink, moist and warm to the touch.
Peripheral lymph nodes are not enlarged. Auscultatory: in the lungs above the entire surface of the
lung tissue there is vesicular respiration, no wheezing. RR equals 17 per minute. The activity of the
heart is rhythmic, heart tones are clear, without pathological noises. Blood pressure equals 120/80 mm
Hg, pulse 72 per minute. The tongue is clean and moist. The abdomen is soft, symmetrical, not
enlarged, evenly participates in the act of breathing. Deep palpation is painless throughout. There are
no symptoms of peritoneal irritation. Peristalsis is active, uniform. The liver is not enlarged. Kidneys,
the spleen is not palpable. The tapping symptom is negative on both sides. The bladder is not reliably
determined by palpation and percussion over the womb. Active peristalsis is determined over the
entire surface of the abdomen.

St. localis: The transparency of the sclera of the left eye is significantly reduced, there is no
vision. The skin of the face is pale pink, above the upper lip on the left there is a sutured postoperative
wound measuring 1.5x 0.5 cm without signs of inflammation. In the area of the anterior surface of the
thorax in the projection of the xiphoid condyle there is a sluggish wound, measuring 7.0x8.0x -0.7 cm,
irregular in shape with uneven, hyperemic, swollen edges, pronounced paravular edema, partially covered
with immature gray-white granulations, upon touching the wound surface there is bleeding. Palpation
along the contour of the wound is painful. In the area of the 5th intercostal space on the right along the
anterior inguinal line there is a granular wound 2.5x3.0x0.6 cm with jagged edges, moderate paravular
infiltrative edema, the bottom of the wound is partially covered with gray fibrin, upon touching the wound
surface with an instrument the bleeding is absent. In the area of the anterior abdominal wall, multiple
wounds 0.3 to 1.5 cm in diameter are identified, the surrounding soft tissues covered with a black scab are
infiltrated with a bluish color. Under the navel there is a postoperative wound (paracentesis), the edges of
the wound are adapted, without signs of inflammation. The contours of the right forearm are deformed
due to interstitial edema of soft tissues and wounds on the flexor surface measuring 10.0x6.0x2.5 cm,
irregular in shape with uneven, swollen edges of blue-purple color, pronounced paravular edema, partially
covered with a layer of gray fibrin, partially scab black, with moderate serous-mucous secretions from the
surface. On the outer surface there is a wound of longitudinal shape measuring 4.0x0.5 cm, the sutures are
adapted, without signs of inflammation. The contours of the left hand are deformed due to interstitial
edema of soft tissues, the skin is hyperemic, on the palmar surface with the transition to the lateral surface
of the hand there is a wound with a soft tissue defect, size 6.0x5.0x0.6 cm sharply painful on palpation,
covered with layers of gray fibrin. In the area of the main phalanx of the first finger and tenor there are
wounds with a soft tissue defect, covered with a layer of gray-white fibrin, measuring 1.5x1.0x0.5 cm and
3x2x0.5 cm. There is no bleeding on contact with the wound surface. In the area of the right half of the
scrotum there is a wound of irregular shape, with uneven edges, size 3.0x1.5x0.4 cm painful on palpation,
does not bleed when touched. On the anterior surface of the left leg there is an NPWT system functioning
in pulse mode with indicators of -125 mmHg. The vacuum is stable.

Clinical diagnosis: Explosive injury (23.04.18). CTBIL 1% degree concussion. Shrapnel blind
injuries to the soft tissues of the face and head. Gunshot shrapnel wounds to both eyes. Contusion, OU
subconjunctival hemorrhage, penetrating injury of the left eye. Multiple gunshot wounds to the anterior
surface of the chest, the anterior surface of the abdomen. Multiple shrapnel blind injuries to the right
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forearm, left hand with a soft tissue defect. Multiple gunshot shrapnel blind injuries of the anterior and
inner surface of the right thigh, scrotum, anterior surface of the left leg. Condition after operations
(23.04.18): laparocentesis; (24.04.18): removal of foreign bodies of the cornea and conjunctiva, revision
of the OS sclera, vitriolectomy and tamponade of the vitral cavity with a gas mixture, sclera wound PTS
and removal of foreign bodies of the OD cornea; (28.04.18): necrectomy, debridement of shrapnel
wounds of the right forearm, left hand, left leg, right thigh, installation of NPWT system. (02.05.18):
repeated surgical treatment of gunshot wounds of both upper extremities, imposition of secondary sutures.

The clinical task for the reconstruction of gunshot defects of soft tissues was available in the
wounded soft tissue defects on the anterior surface of the chest, right forearm, shins which according to the
proposed classification refers to soft tissue defects of these localizations, simple topographic and
anatomical structure, complex histological structure, large in area, medium in volume, divergent relative to
the tension lines, geometrically irregular, local, thermostable by IR spectrographic indicators.

As the first stage of reconstruction, stage treatment of wound surfaces of defects of the
anterior chest, flexor surface of the right forearm, anterior surface of the middle third of the left leg by
physical-chemical and mechanical methods (ultrasonic cavitation, NPWT systems, applications with
solutions of betadine and decasanide, repeat wound detritus) was conducted for 5 days.

Photos before the operation.

Fig.1. View of the wounded on admission, day  Fig.2. View of the flexion surface of the right forearm

1 in the department of surgical infections on admission, day 1 in the department of surgical
Military Medical Clinical Centre of the infections Military Medical Clinical Centre of the
Southern Region (10 days after the wound). Southern Region (10 days after the wound).

Fig.3. View of the postoperative wound of the anterior surface of the left leg, on admission, day 1 in
the department of surgical infections Military Medical Clinical Centre of the Southern Region
(with NPWT system)
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Preoperative dynamic monitoring was performed for 5 days and zones of thermographic
stability with Doppler confirmation of satisfactory blood flow were established:

1. On the anterior surface of the chest during the dynamic digital thermography of the wound
surface and surrounding tissues the temperature of+32.5°C, blood flow rate of 10 cm/s was measured,
the reconstruction by the full-layer flap Keystone method with "power switches" in the form of
perforating vessels from a. thoracica interna (rami intercostales 5-6) was planned.

Fig.5. Dynamic digital thermography of the
. . . anterior surface of the chest 1 month after
Fig.4. View of the anterior surface of the thorax discharge from the hospital. The pre-identified 5

['month after discharge from the hospital. perforating vessels of the anterior surface of the
chest are shown by dotted arrows.

2. On the flexor surface of the middle third of the right forearm during the dynamic digital
thermography of the wound surface and surrounding tissues the temperature of +32.1°C, blood flow
rate of 9 cm/s was measured, the reconstruction by the Keystone method of double rotary flaps with
"power switches" in the form of a. radialis dexter (rami medialis) and a. ulnaris dexter (rami distalis)

perforating vessels was planned.

Fig.7. View of the flexor surface of the right

Fig.6. View of the flexor surface of the right . ;
foreirm on adiissigi day 1 £1 the{z’epartient Jorearm afier comp lex'surglcal t.reatme.n.t in the
of surgical infections Military Medical Clinical dep artm?n{ of surgical infections lethry

Centre of the South Region Medical Clinical Centre of the South Region (5
’ days of hospitalization).
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Fig.9. Thermographic view of the flexor surface
of the right forearm after reconstruction by the
method of double rotary flaps (21 days of

hospitalization).

3. On the anterior surface of the middle third of the left leg during the dynamic digital
thermography of the wound surface and surrounding tissues the temperature of +31.5°C, blood flow
rate of 6 cm/s was measured, the reconstruction by the method of a full-layer flap by the Keystone
method with "power switches" in form of a. tibialis anterior sinister (rami medialis) et a. sinus
fibularis (rami medialis).

Fig.8. View of the flexor surface of the right
forearm 14 days after surgery by the double
rotary flaps method.

Fig.10. Marking of the future flap on the front
surface of the middle third of the left leg by the Fig.11. Type of postoperative wound.
Keystone method (9 days of inpatient treatment, 19
days from the date of injury).

Fig.12. Partial tissue necrosis along the upper pole Fig.13. Thermographic view of the
of the postoperative wound of the anterior surface  postoperative wound of the anterior surface of
of the middle third of the left leg the middle third of the left leg (23 days of
(23 days of inpatient treatment, 33 days from the inpatient treatment, 33 days from the time of
moment of injury). injury).
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Discussion. The use of a multimodal scheme during the surgical reconstruction of gunshot
defects of soft tissues allows to provide quality care to the wounded and injured in the area of
environmental protection with a clearly formed doctrine at all stages in the Ukrainian Navy.

According to the results of the clinical case, compliance with the proposed multimodal
algorithm and monitoring of the victim with a gunshot defect of soft tissues provides high-quality
surgical reconstruction. With this result, it is possible to say that most of the wounded with soft tissue
defects in the subsequent postoperative period will belong to the category of lightly wounded with the
optimal prospect of a rapid return to service [4, 9].

The method of dynamic monitoring can be used at all levels of medical care in the Ukrainian
Navy, but taking into account time, conditions, material base, the level of specialists of the medical
institution, the multimodal scheme provides maximum anatomical-functional result of surgical
reconstruction at the IV level [3].

Conclusions. Consistent application of methods of dynamic digital thermography and Doppler
scanning of vessels promotes adequate differentiation of dominant zones and sources of alternative
blood supply.

The fundamental factors in the process of preoperative modeling of donor flaps are the
indicators of thermographic diagnostics of more than 32°C and the results of audio-examination of
perforating vessels ("power switches") with indicators of speed and volume of blood flow (according
to the anatomical part of the human body).

The use of affordable and effective techniques in the process of reconstructive surgery
allows achieving good anatomical-functional and cosmetic results of reconstructive interventions
with high probability.
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EO3MHO®IIBHUUN TACTPUT Y JITEW: OCOBJINBOCTI
MOP®OI'EHE3Y

boobpoea B. 1.
O00KMOp MeOUUHUX HaYK, npogecop kagedpu nediampii Nel
Hayionanoruii meouunuii ynisepcumem imeni O.0. boeomonvys, m. Kuis, Yxpaina
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Abstract. The article presents characteristics of morphological and immunohistochemical changes of
the gastric mucosa in children with eosinophilic gastritis. The course of eosinophilic gastritis in
children is characterized by an imbalance of cell regeneration processes.

It was found that most children were diagnosed with hemorrhage, microthrombosis, stromal fibrosis,
proliferation of fibroblasts and collagen fibers. In a process of immunohistochemical examination of
gastric biopsies, most children with eosinophilic gastritis revealed uneven expression of the VEGFR 1
receptor in gastric endothelial cells. Type IV collagen expression was determined in the individual
fragmented foci in the basement membranes of the superficial epithelium and single glandular
structures. Advanced expression of TGFRp positive cellular elements was diagnosed only in patients
with severe gastric mucosal fibrosis. The data that has been collected indicates that the course of
eosinophilic gastritis is accompanied by microcirculation disorders and stromal-epithelial change of
the gastric mucosa.

Keywords: children, eosinophilic gastritis, microcirculation of the gastric mucosa, fibrosis, fibrous
remodeling.

Beryn. EosuHodinbHi 3axBoproBaHHS HITYHKOBO-KHIIKOBOrO Tpakty (ILIKT) — xponiuni
IMyHOTIATOJIOTI4HI 3aXBOPIOBAHHA, $Ki TPOTIKAIOTh 3 MEPEBAKHO €O3MHO(MUILHUM 3arajeHHsIM
cimm3oBoi o6omonku (CO) pizamx Bigminie IKT. HemoctaTHh0 BUBYEHA MATOJOTiS, TEHACHINS IO
3pOCTaHHs SIKOI CIIOCTEpIraeThess B ocTaHHi poku [4,12]. [liarHocTHKa €03MHO(UIBHUX 3aXBOPIOBaHb
IOKT Buknukae TPYOHOIII y 3B’S3Ky 3 BapiabenpHICTIO iX KIiHIYHHX mposiBiB. MopdomoriuHe
nocmimkenus Oionratie CO LHIKT e cranmapt miarHocTuku eo3uHo(imbHUX 3axBoproBaHb LIKT i
0e3yMOBHUMH O3HaKaMH €O03MHO(ITHHOTO 3alalieHHs € HasSBHICTh CKYIMUYeHHs eO3MHO(DITIB B
noegHaHHi 3 pidbposom [2, 5].

OcCHOBHI MATOTEHETUYHI MEXaHi3MH, 10 MPUBOJIATH O BUHUKHEHHS €03MHO(IIBHOTO ypaKEHHS
IIKT, neBigomi. Exciepti mpUIycKaroTh, 10 32 paXyHOK BUBUTPHEHHS TaKWX IMTOKIHIB, sk 1L-2, 1L-4,
IL-5, IL-10, IL-12, IL-13, IL-16, IL-18, Tpancdopmyrouoro dakropy pocty TGFp, xemokiHiB (e0TOKCHH),
mmiganx MemiatopiB (pakrtop akTmBarii TpoMOOIWTIB 1 JnerkorpieHiB C4), eo3nHO(MU MOXYTh
OITOCEPETKOBAHO MiNTpUMYyBaTH npo3anansHy peakmito B CO KT [11,14]. Ha TenepimHiit yac moBeneHa
nposifgHa poib TGFB B mocunenni ¢ioposHoro pemosentoBantss CO, eKcrpecis SKOro MOCUIICHA TPH
eoznHo(inpHNX 3axBoproBaHHsaxX LIKT sk y mireit, Tak i y nopocnux. TGFB BimHOCcHTBCS 10 Tpymm
[UTOKIHIB, SIKi CTUMYITIOIOTH PEreHepaTOpHi IMPOIIECH, PICT CIIOTYYHOI TKAHUHH, YTBOPEHHS (HiOPOHEKTHHY
[1, 6]. B mporieci ¢hibpo3HOT0O peMoIeTFOBaHHS aKTHBHY y4acTh MPHAMArOTh 1 eo3uHodimm. [Tpy aktuBarii
€03MHOMLUIN MTPOYKYIOTh €03UHO(UTBHY MEPOKCUIa3y, €03MHO(DIIBHY KoJareHa3y, XeMOKIHH 2-TO THUILY,
SKi MIJBUINYIOTh TPOHUKHICTH CYIWH, MOCHIIOKTH mpojidepariro ¢iOpoOnacTiB 1 CHpHUSIOTH
¢dopmyBanH0 (idpo3Horo pemoxemoBanus. [lopymenns kposonocradyanHs CO ILKT mpusBoauts 110
3MiHHM CTPYKTYPH, IITiCHOCTI 1 hyHKIIiT TpaBHOI cuctemu. Ha TemnepimHiii yac Garato yBaru mpuaiisieTbes
OloperyssITopy aHrioreHesy — BacKyJsipHOMy (akropy pocty eHpotenito cyau (VEGF). [lepBunaum
TPUrepoM, IO aKTUBYE EKCIIPECiI0 CyIMHHMX (haKTOpiB PocTy Ta mosBy peuentopiB 10 VEGF, € rinokcis.
Perenepartist CO BinOyBaetbes mifi BiBoM VEGF Ta aHrionoeTuHiB, ki BifirpaiOTh BaXJIUBY POJIb Y
BiZIHOBJICHHI CTIOTy4HOI TKaHUHH 1 MikpocyauH npu nomkomkeHnsax CO ILIKT (2, 10]

VY cydvacHiii winacudikanii eosuHoduteHi 3axBoproBanHs LIKT po3pisHsMOTH 32 OCHOBHUM
3amydeHuM opraHoMm [7, 8, 9] 1 BuninsroTh: €03MHOQUIBHUN e30(arit; eo3uHO(UILHUI TacTpuT;
€03MHO(MIIBHUN TacTpOEHTEPUT; €o3MHOMUIbHMIM KomiT. [lepmri KITiHIYHI MPOSBH racTPOIHTECTUHAIBHOL
XapyoBoi aJieprii yacTo nepediratoTh MiJy MacKoro (GYHKIIOHATEHHUX TTOPYILCHb Y BATIISII KOJNIK, 3pUTYBaHb,
MmereopmsMy, miapei. Ilpn HemocTaTHi yBa3li IO TacTpOIHTECTHHAIBHMX MPOSIBIB XapyoBOi ajeprii B
PaHHBOMY Billl, y JliTei popMyroThCs pi3Hi popMu e03MHODITHHUX 3ananbHUX 3axBoproBanb LIIKT [3, 13].
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Eo3uno(inpHul racTpuT — 1€ XpOHiYHE iIMYHONATOJIOTIYHE 3aXBOPIOBAHHA 3 €03HHO(ITEHOIO
iHQinpTpamiero cimm3oBoi o6omonkn nuryHKa (COL). 3a manuMu JTiTepaTypw TOLIHUPEHICTH
€03UHO(DIIFHOTO TacTpury cTaHoBUTh 3—8 Ha 100 Tucsu skureniB [4]. CydacHi ySBJICHHS TIPO
¢opMyBaHHS Ta PO3BUTOK €03WHO(UIFHOIO TAaCTPUTy Oa3yIOThCS Ha Yy3aralbHIOIOWIH KOHIICTIIii
€03MHO(UTFHOTO 3aMMajeHHs 1 He MalOTh YiTKUX KITHIYHUX Ta MOP(OJIOTIYHUX KPUTEPIiB A1arHOCTUKH.
HaBeneni naHi € cyTTeBUM apryMEHTOM Ha KOPHCTh BUBUEHHS (peHOMEHY €03MHO(DIILHOTO 3amaieHHs
1 ¢pi6poznoro pemogentoBanusa COLL y miTeit mpu e03nHODITEHOMY TaCTPHUTI.

Meta: BUBUMTH OCOONMBOCTI MOp¢oJOoriuHMX Ta iMyHorictoxiMiyaux 3min COLI mnpu
€03MHO(ITFHOMY TaCTPHUTI Y IiTEH.

Metoau  pocaimkennsi. g Bepudikamii  giarHO3y — BCIM  OITAM  TIPOBOJMIH
¢ibpoesodaroractpoayonenockomniune gocmimpkeHus (PEIJIC) 3 mpuninehoto Gionciero CO Tina,
aHTPaJbHOTO BIAAUTY [UTYHKA JUISI TOJANBIIOTO0 MOPQOJIOTIYHOTO Ta IMYHOTICTOXIMIYHOTO
nocmimpkenHs. s ouninku ricronoriunux 3min COL TkanuHHI 3pi3u (apOyBanyu reMaTOKCUITIHOM Ta
eo3uHoM 1 mikpodykcuHoM 1o Ban-I'i30H. Pesympraté mochmimkeHHS TpakTyBalld BiAIOBiIHO
Kiotcrkoro koHceHcycy, 2015 poky.

JJis iIMyHOTiCTOXIMIYHOTO JIOCIII/DKCHHS 3pi3U 3aBTOBIIKK 4-6 MKM HAHOCWJIM Ha aJre3WBHI
npenMeTHi ckenmbit Super Frost Plus i BukopucToByBanmm HempsiMuil cTpenTaBUIiH-IEPOKCHIA3HUI
MeTO/ 3a0apBieHHS. ATMONTO3 BHM3HAYAIXM 3 MHIIAYMMHA MOHOKIOHANBHUMH aHTHTIIAMHU JIO
anTranonto3Horo 0Oinka Bcl — 2 (Clone 124, DAKO, [lanis) i mpoanonToTo3Horo mnpoteiny Bax
(Clone 2D2, DAKO, Hanis). Jns Bu3HaueHHS mpomidepariii BUKOPUCTOBYBAIHN SACPHUIN aHTHUTEH
nponidepyrounx kiaiTuH (Proliferating Cell Nuclear Antigen — PCNA) (Clone: PC10, DAKO, [laHis).
Komaren tumyBanu 3 MoHokmoHamsHUME aHTHTIIaMu 10 Collagen Typ IV (Clone COL — 94, DAKO,
Hanis). Tpanchopmyrounii ¢paxtop pocty TGFP tumyBanu 3 nomiknonansaumu antutiiamu 10 TGFB
(DAKO, [anisg). ®aktop pocTy KIiTHHHMX CTpykTyp 1 cyamHn VEGFRI1 tunyBamm 3
MoHOKIOHaTEHUMH anTuTLTamMu 10 VEGFR 1(Flt — 11, DAKO, Jla#His).

[HTepnperanito pe3ynbTaTiB iIMyHOTiCTOXIMIYHOTO 3a0apBiIeHHS MPOBOAMJIM BiIMOBITHO 1O
Ty peakiii. [lpu BuKOpHCTaHHI MOHOKJIOHATBHHX aHTUTLI 10 aHTHAMONTO3HOTO OLTKy Bel — 2,
MpOoAarnonTo3HOro TNpoTeiHy Bax oImiHIOBaIM KONBOPOBI peakiii B MUTOIUIA3Mi KIITHH, TIpH
BUKOPHUCTaHHI SIIEPHOTO aHTUTEHY Mpomidepyrounx KIiTHH BpaxoByBalu sinepHe 3abapeieHns. OOmik
MO3UTHBHUX PEaKIii MPOBOAMIH 32 KiJBKICTIO BigpedaroBaHUX KIITHH — BUPKAIH Y BIACOTKaX IO
3arajibHOl  KINBKOCTI KIITHH HA TUIOHI TiCTOJNIOTiYHOro mpemnaparty. llpu iHTepmperanii
IMyHO3a0apBlIeHHS 3 BUKOPHCTAaHHAM MOHOKIOHANbHUX aHTUTLT 10 Collagen TyplV, VEGFR — 1 (Flt
— 11) Ta noniknonanpHuX aHTUTLT 10 TGFP, po3noBCIOIKEHICTh Ta IHTEHCUBHICTh PEaKIIii OMiHIOBAIN
HaIMBKUIBEKICHUM METOJ0M B Oanax, Big 0 g0 3 OGamis:

a) PO3MOBCIOKEHICTH!

1) 0 — Hemae 3a0apBIICHHS;

2) 1 — menme 10% no3uTHBHO 3a0apBiIeHUX KIIITHH;

3) 2 — 6inbme 10% i1 menme 50% mo3uTUBHO 3a0apBICHNUX KIITHH;

4) 3 — romoreHHe 3a0apsieHHs Oinbie 50% KITiTHH;

0) IHTEHCHBHICTD PEaKIIii:

1) 0 — Hemae BUIUMOTO 3a0apBIIEHHS;

2) 1 — cmaOke 3a0apBICHHS;

3) 2 — momipHe 3a0apBICHHS;

4) 3 — BupaszHe 3a0apBIICHHS.

CratuctiuHy OOpOOKY pe3yJibTaTiB IPOBOAWIM 32 3aralibHONMPHUHATUMH METOJaMU
BapiallifHOT CTATHCTUKH.

PesyabTaTu pocaimxkenns. [lix Hammm cnocrepexennasim Oymo 112 giteit Bikom Big 8 1o 16
POKiB 3 BepipikOBaHMM diarHO30M XPOHIYHWW TacCTPUT B TEPiOJi 3aroCTpeHHs, sKi HAIINIIIN Ha
CTalliOHapHE JIIKyBaHHs y AUTAYY JikapHio M. Kuepa.

Bcim pitsm 6yno mpoenero OEIJIC 3 mpuminsaor Oiorncieto CO Tina, aHTPaIbHOTO BiIIUTY
HDTYHKA JJIS IOAAIBIIOr0 MOP(OIOTiYHOTO Ta IMyHOTICTOXIMIYHOTO AociimKeHHs. [Ipu MmopdonoriaHomy
nociimpkerHi CO ¢GyHIanbHOTO 1 aHTPAJIIBHOTO BiIILNIB HUTyHKa y 67,9+4,4% naiieHTiB AiarHOCTyBaIu
eoznHo(UIbHUI racTpuT, y 32,144,4% - nimdormTapuuii ractpur. Ilpu nimdouurapHomy racTputi y
byHIaTbHOMY 1 aHTpalIbHOMY BiJUIIaX MUTYHKAa Oynmu BiaMideHi mopytieHHs1 penbedy CO y BHISI
BKOPOUYCHHSI SIMOK 1 CIUIOIICHHS! BaIWKIB, SIBUILA TIEPUBACKYJSIPHOrO HaOpsKy. Bmacna mmactunka CO
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iH}inbTpoBaHa nimMdouurtamu A0 25 B Mo 30py 1 MOOAMHOKMMH IDIa3MOLMTaMH, €03MHO(iIamMu Ta
HelTpodizamMu, sIKi JOKai3yIOThCs, B OCHOBHOMY, y TloBepxHeBuX Bimminax CO iy Banmmkax. Bigmiuamm
Borauia rinorpodii CO 31 3MEHIICHHIM KiTBKOCTI 3a1103, apXiTEKTOHIKa iX OyJia nopyiena (puc.1).

Puc. 1. Mixpoghomo 6ionmama COLLL. Jlimgpoyumapnuii cacmpum X 200.

[Ipu eo3uHOPITEHOMY TacTpUTI B PyHAAITBHOMY 1 aHTpaIbHOMY Biafginax nutyHka penbed CO
OyB TOpYIICHWI, BiAMiYaay BKOPOYEHHsS SMOK 1 CIUIOIIEHHSI BaIHMKIB Y BCIX CIOCTEPEKCHHSIX.
IloBepxHeBwii emiTeNii 3 TUISTHKAMH JleCKBaMallii i BorHUImamMu crutomieHHs. BracHa mnactuaka CO
iHpinpTpoBaHa mimdoruramu A0 10 B m/3opy i eo3mHOdimamu mo 25-30 B m/30py, BOTHHIIA
MIEPUBACKYJSIPHOTO HAOPSKY, €po3ii, KPOBOBWJIMBH, MIKPOTPOMOO3M y BCiX OionTarax. Y BIacHii
mwractuHi COL BimMmivamu BorHuma (idpo3y pisHEX posMipiB Big 50-70 mxm mo 100-150 mxwm,
nporidepartii ¢iOpodrIacTiB i TOHKHX KOJAreHOBHX BOJIOKOH y OUMBIIOCTI OiomTaTiB, SKi MaroTh
HEUiTKi KOHTYpH 1 mepeOyBaloTh SK y 0a3albHHUX, TaK 1 MOBEPXHEBHX BiJijax. 3ajlo3 y BIACHIH
TUTACTHHIII PO3TAlIOBYIOTHCS HEPIBHOMIPHO, 3 BOTHHINAMH JACCTPYyKIis. B aHTpambHOMY Bigaimi
IUTyHKa BI3HAYAIM BOTHHUIIA €po3iii (puc.2)

Puc.2. Mixpoghomo 6ionmama COLL. Eozunoginvruii cacmpum. X200.

IMyHHOTICTOXIMIYHI TTOKAa3HHKMA KIITHHHOTO TOMEOCTasy IMpH €03MHO(MIILHOMY TacTpUTI
XapaKTepu3yBaJIHcs 30UIBIICHHSM TpoutidepaTBHOT akTUBHOCTI: ekcrpecii PCNA cranoswia Big 10,6%
110 42,1% no3utuBHO NodapOOBaHKX SIEp EMiTeNito 3a103, ekcrpecis Bax - Bix 10,3 1o 29,1% no3utuBHO
noapOoBaHux KITiTHH 1 ekcrpecist Bel-2 - menre 10% no3utneHO nmodapOoBaHuX KIITHH (pHC.3).

a 0 8
Puc.3. Mixpogpomo 6ionmama COLLL Eozunoginvruii cacmpum: a — IMyHOSICIMOXIMIYHA peaKyis 3
anmuminamu 00 PCNA. X 200; 6 — imynocicmoximiuna peaxyis 3 anmuminamu 0o Bax. X 200, 6 —
iMynocicmoximiuna peaxyis 3 aumuminamu 0o Bel— 2. X 200.
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[Ipu mpoBeneHHI aHami3y piBHSA MOKAa3HWKIB KIITHHHOTO BiJHOBICHHS Y TAII€HTIB TpH
TiMQoUUTapHOMY TacTpuTi HaMu Oyia BiAMiueHa TEHJICHLIS JO 3pOCTaHHS MPOANONTO3HOTO
noka3Huka Bax Bin 82,4% no 96,1% no3utuBHO nodapOoBaHMX KIITHH IpU HU3BKiHN excrpecii Bel —
2 (menme 10% mnosutuBHO mnodapOoBaHux KiiTHH) 1 HU3bKiM ekcipecii PCNA Big 0,9%—2%
MO3UTHBHO No(apOoBaHUX KIIiTHH (pHC. 4.).

a o 8
Puc.4. Mixpoghomo 6ionmama COLLL. Xponiunuii ampoghiunuti cacmpum: a — iMyHO2iCMOXIMIYHA
peaxyia 3 aumuminamu 0o PCNA. X 100; 6 — imynocicmoximiuna peakyis 3 anmumiiamu 0o Bax.
X 200; 6 — imynocicmoximiyna peaxyia 3 anmuminamu 0o Bel — 2. X 200.

3Bakarouu Ha OTPUMaHi HAMH Pe3yJIbTaTH MOPQOJIOTiYHOTO JOCIIIKEHHS, I0JI0 MOPYLIEHb
mikporupkysinii COL mpu  eo3nHO(inbHOMY racTpuTi, HaMH OyJIO TPOBEIEHO TOCHTIHKEHHS
BacKyJsIpHO — eHnoTemnianpauit paktop pocty VEGFRI, axwuii Bimirpae BaxxuBy poib y BiATBOPEHHI
CYIWHHOI KamiIsipHOi CiTKM Ta BimHOBIEeHHI Mikpouupkyisimii B COLI. Ilpu imyHoricToXiMiYHOMY
JOCHI/DKeHH] OlonTaTiB HUTyHKa MH BHUSBHIM HEpiBHOMIipHY ekcmpecito penentopa VEGFR1 B
EHIOTeNaNbHUX KIITHHAX wulyHKa. Y 57,9+5,7% mnauieHTiB Opu  €03MHOPUIBHOMY TIacTpUTI
PO3IOBCIOUKEHICTh peakiii imyHo3abapsneHHs 1o VEGFRI cranosuna Ginbuie 10% i menme 50%
MO3UTHBHO 3a0apBicHMX KIITUH (puc.5a). YV 47,2+8,3% mnalfieHTiB 3 JIM(POUUTAPHUM TacCTPUTOM
posnoscrokeHicTs peakuii VEGFR1 6yna menmie 10% no3utuBHO 3a0apBieHuX KIIiTUH (puc.5 0)

a 0
Puc.5. Mixpoghomo 6ionmama COLLL Henpsamuii cmpenmagudin-nepoxcuoasHutl Memoo
3abapenenns. Excnpecisi 3 MOHOKIOHATbHUMY anmuminamu 0o peyenmopa VEGFRI X 200.
a - eo3uHo@inbHULL 2acmpum, O - TiMpoyumapHuil cacmpum
OtpumaHi AaHi y Nali€eHTIB NpPU €03MHO(UIBHOMY TacTpUTI LIOAO NpOsABIB mpodideparii
¢GiOpMHOBHX 1 KOJAareHOBHX BOJIOKOH y BiacHid tuactuHii COIL sK mOKa3HUKIB CTpOMalbHO-
emitenanpHOi mepeOymoBu CO, BKa3anu Ha HEOOXIAHICTH NOCIHiKeHHS KomareHy IV Tumy, skwii
xapaktepusye TpodiuHy ¢yHkKUito BiacHoi miacTHHKH CO 1 SIKICTb PEreHepaTOPHHUX MPOLECIB.
Excnpecist penenitopiB 10 konareny IV tuny Oyia BUsIBIIEHAa Y BHIVISAI OKpeMHUX (parMEeHTOBAHHX
BOTHHI B 0a3albHUX MeMOpaHaX MOBEPXHEBOTO CMITENII0 1 MOOJAMHOKHX 3aJI0O3UCTHX CTPYKTypax.
Ilpu e03uMHOGUIBHOMY TacTPUTI PO3MOBCIOMKEHICTh pPeaklii 3 BUKOPUCTAHHAM MOHOKJIOHAJIbHHUX
aututin g0 Collagen Typ IV y Oinbmocti mitedt (56,6+£5,7%) Oyna meniie 10% TO3MTHBHO
3abapBiieHuX KIiTHH (puc.6 a), mpu mimdonurapHomy ractputi - Oinbme 10% i menme 50%
MO3UTHBHO 3a0apBJiIeHNX KITHH (puc.6 0)
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a 0
Puc.6. Mixpoghomo 6ionmama COLLL. Excnpecisi 3 MOHOKIOHATbHUMUY GHIMUMILAMU 00 KOJIA2eH)
1V muny. X 200. a - eosunoginonuti cacmpum, 6 - 1iim@poyumapuuil 2acmpum.

Bume BuknameHe BKa3dye Ha aKTyallbHICTh BUBYEHHS TpaHcopmyrodoro (akrtopy pocTy
(TGFp), sixuit Oepe y4yacTs B peryJisiiii IpoLeciB BiIHOBICHHS EHIiTEIIadbHUX CTPYKTYP, CHOIYYHOL
TKaHWHH, a TAaKOXK CyIUH 1 M’s30Boro mapy. Excrpecis peuenropiB 10 TGFB B muromiasmi i sapax
enitenionuTis Oysa HepiBHOMipHa. Bupaxene imynozabapsinenas TGFRp, 6inbme 50% no3utuBHUX
KIIITUHHUX €JEeMEHTiB, BusiBIn y 40,8+5,6% XBopux npu €03MHO(IIBHOMY TacTPHUTI 3 BUPAKEHUM
¢$ibpo3om Ta npomidepauiero (puc.7 a). [Ipu miMdonuTapHOMY TaCTPUTI PO3MOBCIOIKEHICTD peaKiii 3
TGFPB Buznawamacs mumme 11,1+5,2% marmientiB i BoHa craHoBmia MeHme 10 % TO3UTHBHO
3a0apBiIeHNX KIITHH MpH caabkoMy 3abapsiieHi peakii (puc.7 6)

Puc.7. Mikpoghomo 6ionmamy COLL. Excnpecia 3 noniknionanehumu aumuminamu 0o TGFB. X 200.
a - eo3uHo@inbHULl 2acmpum; O - TiMpoyumapHul 2acmpum.

BucnoBku. Ha mifcraBi mpoBeAeHOTO JTOCHTIKEHHsST BCTaHOBJIEeHI Mopdororivni 3minu CO,
SAKI € TaTOTHOMOHIYHUMH JUIi €O3MHO(UILHOIO TacTPUTy 1 MPOSBISIFOTHECS EO3HMHO(IIBEHOIO
iHQinpTpamnicro, Gpidpo30oM CTPOMH BIACHOI IUIACTHHKH, MIKPOLUUPKYISATOPHUMH TOPYLICHHSIMH 3
SBHINA MHOXHHHHX KPOBOBHWIIMBIB, TpPOMOO3iB, eposiif. Ha Hamry aymKy, MIKpOIHPKYJISTOPHI
nopymenHs: COILl mow’s3ani came 3 eo3zuHOQNBbHO0 iH(DINBTpamieto BiacHOi tuactuHku CO.
Eo3unHodinu, siK BiIOMO, MICTSITh BHCOKI KOHIIGHTpAIii MEPOKCHIA3M, sKa IJBHILYE CyIUHHY
NPOHUKIIUBICTB 1 NPU3BOAMTH JI0 PO3BUTKY BACKYJIITY.

[Ipu imyHoricroximiunoMy gociimpkeHHi 6ionTatiB CO nutyHKy OysM BHSIBIEHI OCOOJIMBOCTI
PO3MOBCIO/IKEHOCTI Ta IHTEHCUBHOCTI peakiii imyHo3abapenenss 1o VEGFR 1, nokasnuk sikoro 0ys
BUIIUM Yy MAauieHTiB 3 eo3uHodimpHuM ractputoM. Tak sk VEGFR 1 € romoBHHM iHIyKTOpOM
aHTioreHe3y, 3a0e3revye BiTHOBIEHHS CIOJYYHOI TKAaHWHH 1 MIKPOCYAHMH, TOMY ITiJIBUIIICHHS PiBHA
eKcIpecii perentopa, IMOBIPHO, MOSCHIOE PAHIII OTPUMaH1 HaAMH JIaHI CTOCOBHO T'€MOIUPKYJISITOPHUX
poznanis COILI came cepes NMamieHTIB 3 €03MNHOPIILHIUM TaCTPUTOM.

Po3noBcromkenicTs 1 iHTEHCUBHICTD peakuii iMyHo3abapsienHst no Collagen Typ IV, sk
MOKa3HUKA CTPOMAIbHO-CYAMHHOT'O KOMIIOHEHTY TPaBHOTO KaHaly, y MallieHTiB IPU €03UHOQITBHOMY
ractputi Oyia ciaObKoKo Yy BHUIVIAAI OKpeMUX (parMEHTOBAaHHMX BOTHHUIN B Oa3aibHUX MeMOpaHax
HOBEPXHEBOT'O EMITENII0 1 MOOAWHOKUX 3aJ03UCTHX CTpyKTypax. OTpuMaHi JaHi, Ha Haml HOTJIST
CBiAYaTh MpO Te, IO NPU C€O3MHOQIIBHOMY TracTpuTi € mopyuieHHs Tpogidnoi (yHKUii BiacHOT
iactruaku CO 1 3HWKEHHS pereHeparopHux mpotecie B COLLL

[lpn eozuHODiIMBPHOMY TacTpuTi y JiTeid OynuM BUSIBICHI CTPYKTYPHI OCOOJMBOCTI
JUCpereHeparii, sKi TPOSBISIOTHCS AUCOATAHCOM TPOIECIB KIITHHHOTO BiJHOBICHHS BupaxkeHe
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MABUIICHHS 1HIEKCY TMpoJideparii emTeTionuTiB MIIyHKa IpH €03WHO(UIEHOMY TaCcTPUTI BKazye Ha
MOXJIMBICTh TOpymieHHs1 (izionoriynoi pereHepauii CO. Ilpu miaBuineHHI iHAEKCY mpoideparii
emiTeTiOUTIB BiAOyBa€eThCs 301TbIIEHHS HE U(EepeHIiHOBaHUX KIIITHH, 110 HE CIIPOMOKHI BUKOHYBATH
MpyUTaMany iM (QYHKIUIO 1 1Ie MPU3BOANUTE 10 PO3BUTKY CTpOMabHO-emiTenianpHol mepedynosu COILL.
[pu inTepnperanii peaxuii iMyHo3abapBiIeHHS 3 BUKOPUCTAHHAM HOJIKIOHATBHUX aHTUTLI 10
TGFp, BcTaHOBJIECHO, IO TPH €O3UHOQITBHOMY TaCTPHUTI y OLNBIIOCTI MAI€HTIB PO3MOBCIOAKEHICTh
Ta IHTEHCHBHICTh peakmii Oyma BUpakeHOr0. Hamm BcTaHOBIIEHO, IO BHCOKHW piBEHb
PO3IMOBCIOKEHOCTI MO3UTUBHO 3a0apBlIeHMX KIITHH BigMmivanu came npu (idposi Ta mpouideparnii
¢i6pobnacTiB, KOJareHOBMX BOJIOKOH y 0a3alibHUX 1 MOBEPXHEBHX Biafdinax BiacHoi mactuHku CO.
Takxum 9rHOM, BUSBIICHI HAMH XapakTepHi Mopdosorivai Ta imyHorictoximiuai 3mian COLL mpu
€03MHO(UTLHOMY TacTpPHTI, a camMe CTPYKTYpHI OCOOIMBOCTI IHCpereHeparii, TucOayiaHC TIPOIECIB
KITITHHHOTO BITHOBJICHHSI, MIKPOLMPKYJISATOPHI MOPYIICHHS 1 CTpoMajbHO-eriTeNniajgbHa IepelynoBa
COLLI cBiguats ipo popmyBaHHs (HiOPO3HOTO PEMOACITIOBAHHS TIPH €03MHO(PIITEHOMY TaCTPUTI Y JITEH.
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Abstract. A prospective cohort study was performed in 138 patients aged 48-85 years (68 men and 70
women, mean age 42.0 £ 18.5 years) who were to undergo surgery for diseases of the abdominal
cavity. Patients aged 18-33 and 34-49 years are most often subject to an average level of preoperative
anxiety, which dictates the need to include adequate doses of tranquilizers in premedication in the
preoperative period. Patients in the age range of 50-65 years and 66-81years most often suffer from
high preoperative anxiety, which requires special attention of the anesthesiologist-resuscitator and the
appointment of adequate doses of anxiolytic drugs in preoperative premedication, especially in female
patients. Taking into account the individual psychological characteristics of patients before surgery
will help to qualitatively protect the patient from preoperative stress, comfortably carry out surgery,
and reduce the frequency of intra- and postoperative complications associated with inadequate
premedication and patient preparation for surgery.

Keywords: HADS scale, surgical patients, educational level, gender, age

Introduction. The scale of the prevalence of depression in the world is evidenced by data
from the World Health Organization (2017), which reported 300 million cases of depression, of which
77% of respondents associate this psychophysiological disorder with pain syndrome [1]. It is now
generally accepted that the patient's preoperative anxiety is not only a risk factor for the development
of postoperative pain syndrome, but in many cases affects the reparative processes after surgery [2-5].

In particular, the results of a Norwegian cross-sectional population study, in which 5731
respondents (men and women) took part in two age ranges: 46-49 years old and 70-74 years old, showed
that age, education and income, physical activity, smoking, alcohol consumption and a healthy diet are
inversely related to the incidence of clinical occurrence of hospital depression [6]. Studies by Periafiez et
al (2020) showed the presence of preoperative anxiety in 47.7% of patients, and depression was detected
in 13.8% of cases. According to the authors, only patients with preoperative anxiety experienced
postoperative pain of varying intensity in almost half of the cases, which gave researchers reason to
consider depression as a predictor of the development of postoperative pain syndrome, which is due to
uncertainty about improving health after surgery and fears about the success of surgery [7].

Along with this, according to systematic reviews and meta-analyzes, it was found that
depression is an independent risk factor for the development of chronic non-communicable diseases
[8-12]. Thus, the results of a meta-analysis of prospective studies presented by Engum (2007), Rotella
and Mannucci (2013) indicate that under conditions of depression, the chance of developing type 2
diabetes mellitus (DM) increases by 60% [10, 13] and the risk of clinical realization of cardiovascular
diseases increases [10-12].

However, in 50-80% of cases these neurotic and anxious - phobic disorders are not detected by
outpatient doctors, and at the hospital stage of treatment in the preoperative period they are not
recognized in 70% of cases, which increases the degree of operational anesthetic risk. complicates the
work of anesthesiologists and surgeons at all stages of treatment [14]. Unfortunately, doctors at the
hospital stage do not pay due attention to this aspect of the disease, which (in turn) leads to the
appointment of preoperative premedication without taking into account the individual psychological
characteristics of the patient. According to Stepanova et al (2015), in the routine clinical practice of an
anesthesiologist, the psychological portrait of the patient's personality is rarely taken into account when
choosing an analgesic strategy at all stages of surgical treatment, including the postoperative period [15]
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In the context of the above difficulties and problems, the purpose of our study was to study the
gender and age characteristics of the epidemiology of hospital anxiety in patients with a surgical profile.

Material and research methods. A prospective cohort study was performed in 138 patients
aged 4885 years (68 men and 70 women, mean age 42.0+18.5 years) who were to undergo surgery
for diseases of the abdominal cavity.

Study design. Inclusion criteria: age not less than 48 years old and not more than 85 years old;
the absence of mental illness in the anamnesis and in the immediate family; not taking psychotropic
drugs six months before enrollment in the study; no indication of participation in other clinical trials at
the time of inclusion in this study; informed consent to participate in this clinical trial. Exclusion criteria:
age less than 48 years old and more than 85 years old; a history of mental illness and in the immediate
family; an indication of taking psychotropic drugs six months before inclusion in the study; indication of
participation in other clinical trials; lack of informed consent to participate in this clinical trial.

Research methods. Psychological diagnostics of the level of anxiety was carried out at the
preoperative stage using the hospital scale of anxiety and depression (HADS), which is validated in
Russia. The questionnaire includes 14 questions to identify and assess the severity of depression and
anxiety in a hospital setting over the past 2 weeks. There are 3 areas of values: normal: 0-7 points, no
reliably pronounced symptoms of anxiety and depression; subclinically severe anxiety/depression: 8—
10 points; clinically severe anxiety/depression - 10 points or more. The scale allows you to separately
assess the presence of signs of anxiety and depression [16].

In this work, we focused on the indicator of anxiety as a more common clinical phenomenon
at the preoperative stage.

Statistical Analyses. Statistical processing of the research results was carried out in the
environment of the "Statistica 8.0" package. The normal distribution of indicators was checked
using the Shapiro-Wilk test (W-test). The Mann-Whitney test (U-test) was used to assess the
significance of differences between the samples. Differences were considered significant at a
significance level of p < .05 [17].

Research results. The analysis of age characteristics of the frequency of distribution of levels of
hospital anxiety showed that a low level of anxiety in the age group of 18-33 years was detected in
13.5% of cases, at the age of 34-49 years - in 15.5% of the examined, in patients aged 50-65 years - only
2.5% of respondents and at the age of 66 - 81 - in 6.5% of patients. The average level of anxiety in the
age group of 18-33 years was recorded in 54% of the surveyed, at the age of 34-49 years - in 47% of
patients, in patients aged 50-65 years, the average level of hospital anxiety was found in 36% of the
respondents and at the age of 66 - 81 years - in 26.5% of patients. A high level of anxiety in the age
group 18-33 years was revealed in 32.5% of patients, at the age of 34-49 years - in 37.5% of cases, at the
age of 50-65 years in 61.5% of respondents and in the age group 66-81 years old, a high level of
preoperative anxiety was recorded in 67% of the examined.

An assessment of the gender characteristics of the epidemiology of preoperative hospital anxiety,
performed in 68 men and 70 women, showed that a low level of anxiety was found in 14% of male patients
and in 4% of women. There were no significant differences in the frequency of distribution of the average
level of anxiety in the surveyed men and women in our study. In particular, the average level of anxiety
was recorded in 46% of cases in men and in 45% of women surveyed. A high level of preoperative anxiety
was recorded in 40% of male patients and in 51% of cases in the examined women.

Analysis of the influence of education level on the frequency and severity of hospital anxiety
showed that patients with secondary education had a low level of anxiety in 12% of cases, an average level
of anxiety was recorded in 53% of cases, and a high level of anxiety was found in 35% of patients. In those
surveyed with secondary specialized education, only in 5% of cases a low level of anxiety was recorded. The
average level of hospital anxiety in patients with secondary education was found in 25% of the examined
and in 70% of patients a high level of anxiety was revealed. According to our data, patients with higher
education are characterized by medium and high levels of anxiety, recorded in 44% and 45%, respectively.
At the same time, only 11% of patients with higher education showed a low level of hospital anxiety.

Discussion of research results. In our opinion, the reason for the revealed gender differences
in the frequency and severity of preoperative anxiety is associated with the peculiarities of the
mentality of women, who (in contrast to men) are characterized by a negative self-assessment of
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health [18] and a lower level of emotion control [19], which (in turn) determines their frequent
adherence to manifestations of depression, fear and anxiety [20].

Our results of assessing the frequency and severity of hospital anxiety in patients with different
levels of education contradict the studies of Feinstein et al. (2006) and Mackenbach et al. (2015), according
to which the level of education is a determining factor in lifestyle, medical culture and culture of health,
reflects higher life expectancy and lower mortality rates, in comparison with the same indicators of persons
with a different educational qualification [21]. Further research is needed to determine the reasons for this
contradiction. The high frequency of severe anxiety, revealed in our study in patients of the older age
group, is consistent with the opinion of Polishchuk et al. (2008), according to which the main reasons for
the high frequency of anxiety, anxiety-phobic and anxiety-hypochondriacal personality disorders are
associated with awareness of one's condition, the presence of various comorbidities and a lack of
confidence in a favorable outcome of pain relief and surgery [22].

Conclusions. Patients aged 18-33 and 34-49 years are most often subject to an average level
of pre-operative anxiety, which dictates the need to include adequate doses of tranquilizers in
premedication in the preoperative period. Patients in the age range of 50-65 years and 66-81 years
most often suffer from high preoperative anxiety, which requires special attention of the
anesthesiologist-resuscitator and the appointment of adequate doses of anxiolytic drugs in preoperative
premedication, especially in female patients.

Taking into account the individual psychological characteristics of patients before surgery will
help to qualitatively protect the patient from preoperative stress, comfortably carry out surgery, and
reduce the frequency of intra- and postoperative complications associated with inadequate
premedication and patient preparation for surgery.
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Abstract. In the process of advancing medical science, new concerns have arisen relating to artificial
insemination. Artificial insemination, as a subject of both secular and Muslim bioethics, should be
investigated from different aspects. It is important to consider whether artificial fertilization is halal
from the point of view of Islamic religious ethics, and to compare the decisions made by the Islamic
Figh Academy regarding artificial insemination with the original sources of Islam. The main
conclusion of the article is that the position of the Muslim theological school should be developed and
promulgated, since bioethical problems can have serious consequences for the life of a person, family
and society. The article is one of the components of the author’s research on the theoretical and
practical basis of Islamic bioethics. The methodological structure of the article has a theoretical and
practical nature for the study of such areas of Islam as ethics, figh and bioethics.

Keywords: artificial insemination, heterologous and homologous means, intellectual and religious
Justification, fatwas of the Figh Academy.

Introduction. Bioethics is the field of science that forms a new starting point of philosophical
thought. Its formation and development are closely related to the transformation of traditional and
medical ethics as a whole. Interest in bioethics is foremost an indication of the global interest across
modern societies that creates a number of challenges that require significant spiritual and legal regulation
in the area of human rights, as well as testing of new technologies and medicinal products on humans.

It should be noted that with significant achievements made in medical, biological and
methodological research during 1965-1980, an unprecedented technological revolution took place in
the world of science. Although these achievements were of extraordinary significance to mankind,
they raised a number of new moral and ethical issues.

Even as artificial insemination is advancing as a field of modern medicine, human embryos
developed in research are terminated. After the egg and sperm cells taken from the mother and father
candidate are combined in a laboratory setting to successfully complete the in vitro fertilization, some
of these embryos are transferred to the womb of the mother candidate, while others are stored frozen.
Only one of the embryos transferred to the mother's womb will develop normally, while the embryos
that do not develop are terminated through abortion. Frozen embryos perish if not used within 5 years.
Furthermore, live human embryos are used in research and experiments for artificial insemination.
Scientists could have never imagined this type of research in the past.

The simplified approach to artificial insemination has resulted in a similarly relaxed approach
to human embryos. This method allows parents not only to choose the gender of their child or even
identify the most ideal time for birth, but also encourages opportunities for further research in
eugenics. Finally, in our developed world, artificial insemination has become a highly lucrative
practice for doctors. In truth, with material interests on one end of the scale, the value of human life is
undermined on the other.

All medical projects, particularly those that are based on artificial insemination, along with
genetic studies are seeking the answer to one important question: should every innovation that has
become technically possible be allowed to proceed?

Currently, there are talks of establishing a scientific tribunal that would resolve these disputed
issues. Some call for a set of new laws to regulate scientific research, while others avoid publishing in
scientific journals in a manner that could cause moral objections. Rising from controversial processes
as one of the most popular sciences of the 20th and 21st centuries, bioethics emerges with global
questions and answers for society and mankind.

The attitude of the world religions toward the most important issues in bioethics - artificial
insemination, cloning, abortion, euthanasia, experiments on patients, etc., has never been simple. It is
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important to point out that disagreement on these issues reigns among different religions and sects.
The Christian faith, particularly the Catholic and Eastern Orthodox churches, hold broad views on this
matter. The church generally keeps all processes in the field of biomedical innovations under control
and regularly prepares its recommendations for modern medical innovations.

There are noted similarities in Christianity and Islam's attitudes towards medical and religious
ethics. The protection of human dignity - expression of human rights, freedom of choice and will, hold
the same meaning in both religions. In this respect, Islam gives utmost preference to human free will.
The attitude in Islam towards bioethics is closely related to its attitude towards mankind. What
distinguishes Islam from other world religions is that it provides and protects an individual's identity,
merit, rights and in particular, women's rights, both on the basis of Shari’ah and secular laws.

The separate interpretation of Islamic jurisprudence in terms of exclusion, opinion,
comparison and ijtihad of the secular bioethical problems emerging in modern times aims to
demonstrate the attitude of different sects and movements towards popular morality. In order to solve
the new ethical problems created by biomedical technologies, today's Muslim jurists and figh scholars
hold regular meetings and prepare certain judgments and decisions. The scope and effect of these
provisions and decisions are of great interest to the Muslims of Azerbaijan.

The contemporary period we are in is a period of contradictions and scientific developments
that are closely related to each other. As science progresses, as in all areas of life, judicial and legal
precedents occur in the religious sphere, which creates discrepancies between science and religion.
The only amiable solution to these types of conflicts is in finding answers to these problems.

One of the new subjects that have emerged as a result of increasing success in medicine is
artificial insemination. Of course, because rights in Islam are regulated under Shari’ah law, no lawyer
or legal expert can legitimize these controversial current issues without consulting Islamic law. To
that extent, the faqihs must first consider such matters from the perspective of Shari’ah law, so that
legal experts can then ensure that necessary laws are put into effect according to these regulations.

It is important to note that the issue of artificial insemination is very broad, deep and
controversial, so we will attempt to review it in a thorough, comprehensive manner. Since this is a topic
of interest in secular bioethics, but also particularly in Muslim bioethics, we will examine it in 3 steps.

In the first step, we will review the definition of artificial insemination, as well as its history,
including the first country it was performed in and what living creatures were used in the initial
experiments. Subsequently, we will review whether this issue is halal in terms of Shari’ah law and the
decisions made by the Islamic Figh Academy regarding artificial insemination. In the second step, we
will consider the various options for artificial insemination and the respective position of the fakihs in
regards to each option. In the third step, we will examine the position of Islamic lawyers on artificial
insemination and present the conclusion of this issue.

Research Methods. We can define artificial insemination as the fertilization of female and
male reproductive cells outside of the body. In other words, the process, without a sexual act between
a man and a woman, but with egg cells from the woman who will become the mother combined with
the sperm cells of the candidate father in laboratory settings, subsequently placed in the mother's
womb again, constitutes artificial insemination.

Artificial insemination was first performed in Russia. This event took place in the first half of the
twentieth century, when Russian scientists practiced artificial insemination in sheep, cows, horses and
pigs. In 1950, scientists first managed to freeze bull sperm to -79 degrees Celsius using liquid carbon
dioxide and then to -196 degrees using liquid nitrogen. The scientists who were able to heat the frozen
sperm to normal temperatures found that these sperm samples did not lose their effectiveness. Thus,
artificial insemination of animals with donor sperm preserved over long periods of time was possible.

The first person to have applied internal insemination by artificial means and used a substitute
mother was M. C. Chang of Boston, USA. He conducted this experiment on rabbits in 1959. The first
attempt to conduct artificial insemination on humans was done by Robert Edwards in 1965. In 1978,
after many previous failed attempts, Robert Edwards and Patrick Steptoe saw the birth of the first
human child conceived by artificial insemination.

This process begins with the removal of the woman's egg cell out of the ovaries. On
November 10, 1977, Dr. Patrick Steptoe placed mother candidate Lesley Brown's egg cells into a
container prepared by Dr. Robert Edwards. After fertilization took place in the container and the
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zygote had developed sufficiently, Dr. Steptoe placed the blastula in Lesley Brown's womb on
November 12, 1977 and on July 25, 1978, in news that resonated all across the world, Louise Brown,
the first child successfully conceived through artificial insemination, was born.

The actual insemination process is divided into two types: homologous and heterologous. The
homologous method is applied when the woman’s partner has sperm cells that are healthy, but the
woman cannot conceive by natural means for physical or psychological reasons. In this method, sperm
cells taken from the man are released into the woman's uterus.

Artificial insemination has been the subject of debate and discussion among Islamic scholars
since it was first introduced. Previously, several well-known Shia faqihs had found this practice to be
unacceptable. Today, however, the majority of the Shia faqihs state that this is permissible (halal). The
reasoning of those who argue that artificial insemination is permissible (halal) is based on both sperm
cells and egg cells belonging to the spouses themselves and only the fertilization process being solved
by artificial means. There is no evidence that this situation is haram. The intellectual and Shari’ah
perspective also find this is permissible. However, haram activities, such as adultery or the transfer of
sperm cells into the womb of another woman are not considered.

The position of the Sunni (Hanafi) faqihs regarding homologous fertilization is different.
Although the majority of Sunni faqihs stated that this matter was permissible on the condition that
certain rules are applied, a small number of faqihs, such as Sheikh Ahmad al-Haji stated that this was
haram. The main argument of those that view artificial insemination as permissible is that married
couples are able to have children this way and that the birth of the children strengthens the love and
bond between them. The argument of the faqihs on the opposing side is that a child can only come into
the world as a result of sexual intercourse. If a child cannot be conceived through sexual intercourse,
then that is Allah's will, or to put it another way, artificial insemination is to contrary to Allah's will
and it eventually leads to shirk (idolatry), which is one of the greatest sins. They defend their ideas
with this verse of the Qur'an: “To Allah belongs the dominion of the heavens and the earth. He creates
what He wills (and plans). He bestows (children) male or female according to His Will (and Plan), Or
He bestows both males and females, and He leaves barren whom He will: for He is full of Knowledge
and Power.” (Surah Ash-Shura, 49-50).

Heterologous fertilization is applied when no issues can be observed in the woman's fertility,
while the male partner's sperm cells are not capable of making the woman pregnant. In this case,
sperm cells from a third-party male (donor) are taken, prepared and then placed in the woman's uterus.
The majority of Shia faqihs said that this type of artificial insemination is haram, while a small number
have found it to be halal (permissible).

Those who argue that heterologous fertilization is haram associate it with the commandments
given to men and women to protect themselves from haram, by referencing several surahs of the
Qur'an (Surah Al-Mu’minun 5-7, Surah An-Nur 30-31, Surah An-Nisa 22-23, Surah Al-Ma’arij 29), as
well as relying on the hadiths from the Imams. One of their verses on this subject is as follows: “Say
to the believing men that they should lower their gaze and guard their modesty: that will make for
greater purity for them: And Allah is well acquainted with all that they do", “And say to the believing
women that they should lower their gaze and guard their modesty.” The relative nature of “lowering
the gaze” is highlighted by the use of Arabic preposition min in these ayahs. This means that only one
aspect of the gaze is considered haram, relative of the situation.

Those who view the heterologous method as unlawful, support their opinion with several
hadiths, with the following two in particular:

1. Ali Tbn Salim had narrated the following saying of Imam al-Sadiq (a): "on the Day of
Judgement, the most severe punishment will be given to the man who transfers his own nutfah (the
sperm cell that has fertilized the egg cells) into the womb of another (namahram) woman.” It is
understood from this hadith that it is a great sin for a man to transfer his own nutfah (sperm) into the
uterus of a namahram woman. The word nutfah mentioned in the hadith refers that the sperm cells of
the man fertilizing the egg cells of the woman in the process of forming an embryo.

2. Imam al-Sadiq (a) had narrated The Prophet (SAWS) saying: "there is no greater sin in the
presence of Allah than killing the prophet or imam, destroying the Kaaba which Allah has chosen as
the Qibla for his servants, and transferring a man's own nutfah into the womb of another woman."
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This hadith also makes it clear that it is a sin for a man to transfer his own sperm cells into
another woman's womb. This hadith covers the transfer of sperm to the womb of another woman,
regardless of the way that it happens, as absolutely haram and a great sin. Many modern Shia faqihs
have submitted other evidence that artificial insemination is haram.

It should be noted that the Sunni faqihs believe that the heterologous method of artificial
insemination is haram. The following are two key arguments on this position:

1. This act, beneath the level worthy of humanity, stooped down to the level of animals and
plants, is at the same time, a great sin and considered as grave as adultery. Because the goal of both is
the deliberate transfer of the male sperm cell into the woman's uterus. This type of artificial
insemination would also not be approved from the perspective of child adoption, forbidden in Islam.
Just as with adoption, it is at the very least established that a child has biological parents, so in this
case the paternity is not firmly established and a third party becomes involved.

2. "Call them by (the names of) their fathers." Referring to this verse, the Sunni faqihs pointed
out that children are ascribed to their own fathers. In heterologous insemination, a child conceived
from another man's sperm cells is ascribed to the woman's actual partner. However, the wife’s partner
is aware that the child is not his and cannot accept the child as such.

The Islamic Figh Academy has made several resolutions regarding artificial insemination. The
Islamic Figh Academy, which had been founded by the Organization of the Islamic Conference
(currently called the Organization of Islamic Cooperation), was established on the basis of the
decisions made at the 3rd Summit of Heads of State and Governments of Islamic Countries, convened
in Saudi Arabia on 25-28 January 1981. The aim of this institution, headquartered in the city of
Jeddah, is to aid with matters in the field of Islamic law and to find solutions in accordance with
Islamic law to problems that arise in modern times.

One of the main issues discussed and deliberated by the Islamic Figh Academy is the subject
of artificial insemination. Thus, at the VIII Assembly of the World Islamic Unity Center in Mecca (27
Rabi' al-Akhir 1405 - 7 Jumada al-Awwal 1405 / 19-28 January 1985), the following decisions
regarding artificial insemination were made:

The methods of artificial insemination currently known are as follows:

1. the sperm cells of the husband are used to fertilize the egg cells of a third-party female and
the developed embryo is placed in the womb of the wife.

2. a wife’s egg cells are fertilized with a third-party male’s sperm cells and the embryo is
placed in that woman's own womb.

3. An embryo developed from laboratory-based fertilization of a couple’s own egg and sperm
cells is placed in the womb of a surrogate mother.

4. An embryo developed from laboratory-based fertilization of third-party female egg cells by
third-party male sperm cells is placed in the womb of a woman

5. The husband’s sperm cells are used to fertilize his wife’s egg cells in a laboratory setting
and are subsequently placed in the womb of his second spouse

6. An embryo from fertilization of a woman’s own egg cells by her husband’s sperm cells is
developed in a laboratory setting and subsequently placed back in the woman’s womb.

7. The sperm cells of the husband are collected and artificially inserted into the wife’s womb,
resulting in an internal fertilization of the egg cells

Taking into account the above articles, the Assembly passed the following resolutions:

The first five methods are in contradiction with religious principles, interfering with natural
generational development, as well as raising uncertainty with the nature of motherhood, etc. and are by
all means considered haram.

At the same time, the Islamic Figh Academy, emphasizing the need for action when
appropriate, found that, if necessary, the sixth and seventh methods are permissible.

The most recent provisions on artificial insemination were adopted at the second meeting of
the Eurasian Fatwa Assembly held in Istanbul in 2017, under the coordination of the presidency of
Religious Affairs of the Republic of Turkey. According to a resolution passed by the Assembly, "...in
cases of medical necessity, there is no harm in inseminating the egg cells of a woman with the sperm
cells of her lawful husband." (3;6) The use of the sperm cells belonging to a man other than the lawful
husband, in fertilization of the woman’s egg cells and subsequent assurance of her pregnancy, is not
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permissible, as it incorporates elements of adultery and is offensive to natural human instincts. This
method is only appropriate when breeding animals.

Today, new milestones have been achieved in the field of artificial insemination and for
spouses who cannot have children naturally, new methods and techniques have been developed.
Among these, the most widely applied method involves inseminating the egg cells with the sperm cells
in a laboratory setting and placing the fertilized cell back in the woman's womb. This treatment is
essential to women who cannot otherwise get pregnant naturally. There is absolutely no difference
between the normal fertilization of the egg cells with sperm cells of spouses and a method where this
fertilization occurs externally and the embryo is subsequently placed back in the womb. This is on the
condition that the spouses any other way cannot conceive a child.

Outside of the scenario described above, any case where a third-party element is involved,
such as use of the sperm cells, egg cells or the uterus of a person who is not one of the spouses, is not
permissible. From the perspective of Islam, a legitimate child must have a relation to its parents both
through sperm and egg cells, and the womb it grows in.

Legal examination of artificial insemination.

As noted at the outset, issues such as a child’s custody, marriage and inheritance are put within
the context of the child's lineage. The lexical meaning of the word nasab (lineage) implies relationship
and dependence and is generally used with reference to ancestral kinship. From a legal standpoint, there
are several definitions for the word nasab. The late Dr. Imami had defined nasab as follows: "Lineage is
something that occurs as a result of sexual relationship between a man and a woman. A child born on the
account of such a relationship signifies the blood ties between the man and the woman.”

None of these definitions fully reveal the essence of nasab. That is, according to these
definitions, it is not understood whether lineage is natural or relative. Since lineage has not been
defined in Shari’ah law, this issue has been left up to the community to adjudicate.

From a medical standpoint, the formation of the embryo is influenced by the father, meaning that
it is related to the sperm cells. In society, lineage is formulated by way of physiological fecundation.
There are verses and hadiths that also support this. For example, a verse from the Qur'an says: “It is He
Who has created man from water: then has He established relationships of lineage and marriage.”

As we can see from the verse, there are kinship relations between people created from the
same seed. The society also adopts this view when referring to family relationships. In reality, this is
how an embryo develops and forms. However, unfeasible matters, such as adopting someone, etc.
have no ancestral basis to them.

In addition, a number of thoughts were expressed regarding the child's relation to the mother.
One of the main thoughts is that at the basis of this relationship is the act of birth. Both in terms of the
lexical meaning and the generally accepted opinion, a mother is a woman who has given birth to a
child who was conceived of her. Therefore, a newborn’s mother is the woman who was pregnant with
that child and gave birth to it.

Those who disagree with this have made a number of statements against the aforementioned
claim, and we are referring to only one of them. In the following verse, Allah calls the woman who
gave birth to a single human a mother, but it is not stated that a woman who did not bear the child
cannot be considered his mother as well. For example, although the “milk mother” (a wet nurse, a
woman employed to provide suckle to another woman’s child) is not the woman who became pregnant
and gave birth to the child, she is also defined as a mother in the Qur'an.: “Prohibited to you (For
marriage) are: Your mothers, daughters, sisters; father's sisters, Mother's sisters; brother's daughters,
sister's daughters; foster-mothers (Who gave you suck), foster-sisters, your wives' mothers, your step-
daughters under your guardianship, born of your wives to whom ye have gone in, no prohibition if ye
have not gone in; (Those who have been) wives of your sons proceeding from your loins; and two
sisters in wedlock at one and the same time, except for what is past.”

Another criteria in establishing a relationship of a child to its mother involves the egg cells. Those
holding this view equate motherhood and fatherhood. That is, the mother of a child is the woman who
plays a role in the formation of the embryo, being the source of the egg cells that are combined with the
sperm cells to develop the foetus. The nutrients absorbed by the woman serve the development of the child.
From a medical point of view, the formation of the embryo is the result of the merger of the sperm cells of
the man and the egg cells of the woman. Many verses of the Qur'an confirm this idea: “Verily We created
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Man from a drop of mingled sperm..." and “It is He Who has created man from water: then has He
established relationships of lineage and marriage: for thy Lord has power (over all things)."

Another criterion of the child's relationship to the mother is that the mother exclusively
provides both the uterus and egg cells. The view on this is that both the woman who is the source of
the egg cells responsible for forming the embryo, and the woman whose uterus the embryo is placed
in, are considered the mother of the child.

With the subject of artificial insemination, enriched with today’s bioethics, framed within the
sensitive approach of our society and the permissibility within Shari’ah law, being sufficiently
important, it becomes very difficult to accept one of the aforementioned views over others. Both
genetically, and from the viewpoint of our society, having an embryo formed from a woman’s egg
cells be placed in another woman’s womb does not deprive the woman who provided the egg cells of
being the mother. However, on the other hand, it is not appropriate to dismiss the woman who carries
the child in her womb for months and is literally connected in body with it. In particular, many verses
of the Qur'an show that Allah sees as separate the stages between the formation of the embryo and the
final development of a child. “Then We made the sperm into a clot of congealed blood; then of that
clot We made a (foetus) lump,; then we made out of that lump bones and clothed the bones with flesh;
then we developed out of it another creature."

Allameh Tabataba'i in interpreting this verse, had written: “In this verse, Allah wants to point
out that this flesh-and-bone creature is entering a new phase. So much so that this lifeless, ignorant,
helpless being transforms into a living being capable of holding knowledge and power.”

From various verses and hadiths relating to this subject, we conclude that a child in this
situation is connected to both women. Therefore, both the woman who provided the egg cells for the
embryo and the woman whose womb the embryo developed in are considered the mother of the child.

Various options for artificial insemination

Here, we will review the various options for artificial insemination, while at the same time,
considering the position of the various Islamic scholars on the matter:

I. Fertilization of a woman’s egg cells with her husband’s sperm cells

In some circumstances, the sperm cells of a husband and the egg cells of his wife are not fertilized
naturally, so this may be achieved medically in a laboratory environment, after which the embryo is
transferred to the woman's uterus. The foetus continues its development in the woman's womb. It appears
that all the faqihs consider this process halal, as there is no evidence to any parts of it being haram. Due to
some of its potentially questionable aspects, based on the legal and intellectual deliberation methods
within Usul Al-Figh, this process is considered halal conditionally, provided the sperm cells are not
obtained in a manner considered haram, such as masturbation or external visual or physical stimulation.

This type of artificial insemination has been considered halal as it does not involve any
elements of adultery, and there is nothing forbidden in the process of combining the male sperm cells
and the egg cells of his wife in a laboratory environment. A child conceived this way will be a full-
fledged child of the parents, just as the spouses will be the rightful parents of the child, with issues of
lineage and inheritance being naturally addressed.

“The fertilisation of a man’s sperm cells with the egg cells of own wife is lawful, but the
sperm cells must not be obtained in forbidden ways. If a child is conceived through the artificial
insemination process as described, the newborn will be considered a lawful child of the parents. Even
if aspects of obtaining sperm cells are haram (for example, by way of masturbation), the child that is
conceived as a result will still be considered the legitimate child of the parents. However, the man is
guilty because of engaging in masturbation."

The fatwas of the Mujtahideen, such as Mohammad Reza Golpaygani, Sheikh Yousef Saanei,
Mohammad Momin, Mohammad Yazdi and Sayyid Mohammad Sadeq Rohani, affirm this idea.

II. Transfer of the embryo from one woman's uterus to another woman's uterus

This option consists of the following elements:

a) Biologically, there are no problems with either of the spouses, that is, there is no obstacle to
the fertilization of the sperm cells of the husband and the egg cells of the wife and the forming of the
foetus. However, due to medical conditions of the wife, such as diabetes or thalassemia, the foetus
cannot be kept viable in the uterus and results in a miscarriage. With the latest advances in medicine,
the occurrence of this scenario has been considerably reduced.
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b) the sperm cells and the egg cells of the spouses are combined in a laboratory environment
and transferred to the womb of a third party female. In Shari’ah point of view, this can be considered
rental of the uterus.

Ayatollah Khomeini was asked: "some women, due to health issues and for other reasons,
cannot carry the foetus in their wombs and suffer miscarriages. In such a case, if the foetus is
developed in the uterus of another woman, can the child be returned to the biological parents,
considering the foetus has developed in a rented uterus until the birth”. Ayatollah Khomeini replied:
“If this example contains no elements of haram, the fact that the embryo developed in the uterus of a
third party female does not present a challenge. If the foetus is formed from the spouses’ sperm cells
and egg cells, the child belongs to them."

c¢) In some instances, the woman may not have viable egg cells, and so egg cells of another
woman are transferred to the woman's uterus, which are then fertilized with the sperm cells of the first
woman’s husband in the course of sexual intimacy. According to some scholars, based on the hadiths
referenced earlier, the fertilization of a third party female’s egg cells with the husband’s sperm cells is
considered haram. However, the scholars who argue that this is not haram have clarified that the issue
referenced in the hadiths is with the transmission of the man’s sperm into the third party female’s
uterus. Therefore, these hadiths should not be referenced in relation to a scenario where a husband’s
sperm cells fertilize a third party female’s egg cells in the womb of the lawful wife. It should be noted
that as the egg cells of the third party female are transferred to the womb of the wife, these cells
integrate with the wife’s body and are eventually considered her own.

The process of transferring the embryo into another woman's womb, also known as surrogacy,
is one of the issues that have become relevant in recent times. Over the past 20-30 years, several
various versions of this process have emerged. We will focus on one.

With both the husband and wife being in adequate health, the husband’s sperm and the wife’s
egg cells being within normal parameters, but due to medical concerns with the wife’s body, such as
diabetes or thalassemia, the wife may have difficulty carrying the embryo to term. In this case, the
transfer of the foetus to another woman's womb can happen in the following two cases:

1. The woman into whose womb the embryo is transplanted can become mahram to the man,
there is no harm in being close to him. In this instance, the opinion of all Islamic scholars, there is no
legal justification for considering the embryo transplantation to be haram. Because the man wishes to
transfer his own sperm cell into the womb of the woman who is privy to him, we can see that this
method is not haram.

2. The embryo is placed in the womb of a woman, closeness with whom would be haram for
the man. The scholars could not come to a common decision regarding this, some considering this
lawful and some say that it is haram.

Those advocating that it is permissible to transplant the embryo into another woman's womb
defend their view on the basis that protection and preservation of the embryo is of utmost importance. The
embryo should not be allowed to be destroyed under any circumstances. If there is no argument that the
transfer of the embryo to another woman's womb is haram, the situation is considered lawful in accordance
with the rules of justification within Usul al-Figh. In the interests of erring on the side of caution, and since
there is some evidence that this is haram in Shari’ah, a further, deeper review of the issue is necessary.

The muftis have expressed their views on the subject. Mohammad Taqi Bahjat answered the
question posed to him regarding permissibility of transferring embryos or sperm cells to a third-party
woman’s womb as follows: “if there are no pre-requisites with haram elements in this matter, then
there is no wrong."

Mohammad Yazdi answered this question as follows: “after fertilizing male and female
reproductive cells in a laboratory environment, it is lawful to transfer the cell that is formed into another
woman's womb regardless of her marital status. This can not be considered haram. Because this is neither
adultery, nor the transfer of the male's own sperm cells into the womb of a namahram woman.”

Those who view this matter as haram have drawn attention to several verses and hadiths, such as:
"And say to the believing women that they should lower their gaze and guard their modesty.” This verse
commands believing women to protect their eyes and their honour (private parts) from haram. It appears to
suggest that the woman can not leave her private parts at the disposal of her doctor or obstetrician. In this
respect, the doctor’s actions to transfer embryos into a woman's womb would be considered haram. If

58 November 2020 RS Global



International Trends in Science and Technology

someone views this action involving lawful spouses as haram, it should be noted that some scholars view
all forms of artificial insemination as unlawful, labeling them as unnatural and foreign.

Those who object to this claim feel that in protecting private parts of a woman from haram, the
aforementioned verse only refers to protecting them from the sight of others. Based on this, the
transplantation of a namahram man’s sperm cells into a woman’s womb naturally or through the
artification insemination process is not a concern. The need to only protect private parts from being
seen by others is also seen in the hadith of Imam al-Sadiq (a) narrated by Abu Basir. In that same
hadith, Imam (a) says: "apart from this verse, in all the other verses in the Qur'an about guarding the
private parts, the reference is to guarding against adultery *“; This hadith was narrated in “Tafsir Al-
Qummi” and “Tafsir Noor al-Thaqalayn”, as well as in “Usul al-Kafi”. There is no concern in the
execution of the hadith narrated in “Tafsir Al-Qummi”.

Yousef Saanei was of the view that transferring the embryo into another woman's womb is
haram. He had noted the importance of avoiding these methods of reproduction, which are contrary to
moral values. Fazel Lankarani, Hossein Noori-Hamedani and Abdul-Karim Mousavi Ardebili had also
stated that this scenario is not allowed under Shari’ah law.

Conclusions. The position of Islamic scholars on artificial insemination.

The views of Islamic faqihs about artificial insemination can be grouped as follows:

1. All forms of artificial insemination by medical means being halal

Ayatollah Sayyid Ali Hosseini Khamenei, as well as Hassan Tabatabaei Qomi, Mohammad
Yazdi and Sayyid Mohammad Mousavi are all in support of this view. Their main argument is that no
verse in the Holy Qur'an or any hadiths indicate that this situation is prohibited. However, even those
supporting this view caution staying away from using a third-party male’s sperm cells in artificial
insemination, as well as introduction of elements of haram during the process of artificial insemination.

2. All forms of artificial insemination by medical means being haram

Among those holding this view, Sayyid Mohammad Hadi Milani, as well as several prominent
Sunni scholars have proclaimed artificial insemination to be absolutely haram, while Shaykh
Muhammad Abdul Latif al-Farfour and Bakr Abu Zayd Mohammadsharif Ahmed only considered
some aspects of artificial insemination to be unlawful. As the main evidence in support of their view,
they reference “Your wives are as a tilth unto you; so approach your tilth when or how ye will",
stating that reproduction must occur only as a result of natural sexual intercourse. According to this
verse, men should only be intimate with their wives and offspring must only be produced as a result of
this intimacy. Bringing a child into this world by other means (artificial insemination) is contrary to
this verse of the Qur'an. In addition, verses such as " He is created from a drop emitted, Proceeding
from between the backbone and the ribs” show that gushing nutfah (sperm) must enter the female
uterus. This does not occur with artificial insemination. On the other hand, in situations unrelated to
artificial insemination, the namahram (marriageable) man might see and touch a woman's body, under
circumstances that on their own would be considered haram.

3. Artificial insemination by medical means between spouses being absolutely halal,
artificial insemination involving a third-party man or woman being halal only under certain
circumstances.

Some mujtahideen have ruled that the fertilisation of the husband’s sperm cells and his wife’s
egg cells is absolutely halal. Mohammad Momin Qomi and Mohsen Harampanahi have served as
guiding examples to the scholars who are of this view. They support their claim with references to
hadiths that forbid a man’s own sperm to enter the uterus of a woman who is not his wife, inferring
from this that artificial insemination is not strictly forbidden. However, with regards to a third-party
man’s sperm cells being used to fertilize a woman’s egg cells in a laboratory setting being considered
haram, since there are basis for finding it unlawful, the provision has been made that it is not halal.

4. Artificial insemination by medical means strictly between spouses being absolutely lawful,
while artificial insemination involving a third-party man or woman being absolutely forbidden.

The criteria for determining whether the fertilization process is halal or haram are the
composition of the reproductive cells and the involvement of third-party donors. In the process of
fertilizing egg cells with sperm cells, the matter of whether artificial insemination is lawful or unlawful
has no relevance. Among the chief evidence referenced by the scholars of this opinion are ayahs, hadiths,
the intellectual opinions and arguments expressed within Usul al-Figh, the philosophy on marriage rules,
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etc. Several prominent scholars, as well as Ayatollahs Khomeini, Montazeri and al-Khoei, can be cited
for guiding examples on this issue. Among the Sunni scholars, Shaykh Mustafa Al-Zarqa, Abdullah
Bassam, Abdusalaam Ibadi, Shaykh Abdelhalim and others are also of this opinion.

5. Artificial insemination by medical means strictly between spouses and only under
certain conditions being halal.

Those supporting this view find artificial insemination to be lawful only on the condition that
all the steps involved are by the spouses themselves and that this measure is taken out of great
necessity. Even so, not all all types of artificial insemination, but only the intrauterine insemination
(IUI) method is considered halal. Their reasoning is the same as the reasoning demonstrated in the
second group described above. Although Shaykh Mustafa Zarga and Dr. Mohammad Ali Al-Bar
referenced Sunni scholars who support this view, they did not disclose their names. It is noteworthy
that the fatwa centers of Egypt and Jordan also support this theory.

Ayatollah Borujerdi, a Shia faqih, can also be added to the list of those supporting this view.
He considered it permissible for a husband’s sperm cells to be introduced to his wife’s uterus, but only
out of absolute necessity.

6. No opinion being expressed on whether medically conducted artificial insemination is
halal or haram.

Shaykh Abd al-Aziz ibn Baz, who presided over the VIII meeting of the Islamic Figh Academy
(Hijri 1405), and one of the participants, Sheikh Bakr Abu Zayd, were in support of this opinion.

As we come to a close on the subject of artificial insemination, with the intent of obeying the
commands Allah has given and the bans Allah has imposed, and in particular, “To Allah belongs the
dominion of the heavens and the earth. He creates what He wills (and plans). He bestows (children)
male or female according to His Will (and Plan)”, “Or He bestows both males and females, and He
leaves barren whom He will: for He is full of Knowledge and Power”, it is most advisable to accept
the will of the Supreme Creator.

Our conclusion is that because biotechnology and bioethics concerns have most serious
consequences for the human life, the basis of family and society, the Muslim theological school of
thought should be completely reviewed and informed on this subject. We must consider that
biomedical concerns become increasinly complex, as they reflect both the complexities of the actual
science behind them and the firm interests of some social groups. Therefore, while accounting for the
rules of implementation of biological innovations, it is necessary to focus on the arising conflicts in
their technological, economic, political and moral aspects and to correctly interpret the theoretical and
experimental foundations of religious and ethical propositions.
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Abstract. There is a need for a policy to modernize Mongolia's nursing care in rural areas, and to
allocate and retain nurses. Nursing human resource growth is averaging 2.01 percent per year. The
number of nurses working in rural areas has decreased by 21.4 percent over the last 19 years. There
is a need to reflect cross-sectoral cooperation and the roles, activities and participation of policy
stakeholders in the implementation of nursing human resource policy.
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Background. By 2019, 12,773 nurses are working in our country and 46.7 percent of them
work in rural areas, and 9,875 are working directly in medical services. In rural hospitals, the
workload of nurses is so high and we need to meet the work to international standards based on
medical science. The supply of nurses does not meet the required standards, especially in rural areas,
nursing services cannot meet the demand of care is limited in terms of quantity and quality, and it
depends on a huge amount of transition of nurses.

Purpose. The survey was conducted to analyze the current situation of allocation and
migration of nursing human resources in rural areas.

Methods. Evidence-based and descriptive research models identified nursing human resources
reports, data, and statistics. The research is provided according to the research ethics committee by
permission of the Research Ethics Committee Nel3-1A meeting of the Research Ethics Committee
Nel13-03 / 1A. The survey was conducted with the approval of the meeting and the card was filled out
with the signature of each person. From each stages the list of nurses made required collections by
definite selection and collected defined numbers randomly. Research design and scope: A total of 560
nurses working in rural areas, including 10 aimags in 4 economic regions of Mongolia, were selected
from two-level hospitals. By the research of documents: The information has been taken from
documents, legal acts, orders and rules and information of government organizations. By Quantitative
research: Here involved challenges to nursing human resources and its distribution and study ways
identification of improvement nursing human resource challenges. In this research involved 134
nurses as representation of total nurses. According to guide lines held 15 times discussions and
provided 9 discussions intercom hospitals’ nurses and provided 7 discussions in aimag hospitals’
nurses. We collected information by purposive sampling and quota sampling and involved in
significance level of 5 percent and sampling force is involved 80% and participated totally 170
organizations and 27 hospitals of 1land 2nd stage. Based on the guidelines of the interview questions,
the participants were guided by the principle of equal participation in order to reveal the opinions,
suggestions and opinions of the participants through discussion. The interview lasted 60 minutes.

Analyses. Focus group discussions were matched with keywords. The sub-headings and
guided questions are grouped by region (review of sub headings and guided questions). Identify key
aspects from guided questions content, select the quotes and key comments / recommends, and make a
report. analytic summary). Analyze and summarize documents Policy documents were analyzed by
analyzing and summarizing the documents. In addition, capacity, structure, and management decisions
in nursing human resource stratification were compared by comparing health indicators. The future
direction of nursing human resources was determined by extrapolation.

Results. Current status of policy implementation.

The analysis of the implementation of the policy paper shows that there is no causal analysis
of human resource policies, strategies in the areas of health, education, labor, and social protection,
which are slow to implement, whose participation is weak, and whether there is duplication of
functions. The parties do not know exactly how to participate in the policy, which creates conditions
for weak cross-sectoral cooperation and policy implementation from top to bottom. This is: The policy
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to develop human resources in the health sector in 2004-2013 was implemented incompletely by 2941
nurses, “medium-term human resource outlook for the health sector 2005-2015” policy was under-
implemented by 2317 nurses, the government's health sector policy for 2012-2016 has not been
achieved, the “State Health Policy” aims to make the ratio of doctors and nurses 1: 1.6 by 2021 and
1:2 by 2026, but the reality is 1: 1.1, according to the standard approved in 2017, there will be 2.0-2.5
nurses per doctor and 0.5-1 assistant nurses per 4 nurses, which shows that there is a shortage of
2434.5 nurses in rural areas, out of 1623.

Comparing the distribution of nurses working in rural hospitals with the lower limit of the
standard, the average number of nurses in the aimags is 315.3 and the number of nurses is understaffed
from 1623 to 2434.5. The number of nurses will be 12,773 in 2019, and a dynamic analysis of the
population shows that the human resources for nursing have increased by 3.4 percent over the past year.
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Fig. 1. Current supply and growth trends of nurses

Overall, the consolidated trend analysis shows that the number of nurses increases by an
average of 2.01 percent per year, which is very low. The highest increase in the number of nurses was
in 2014, when it increased by 7.8 percent, and the lowest in 1997, when it decreased by 4.7 percent.
The average of the last 5 years is estimated to be 12772.9 nurses in 2019, indicating that the current
(12773 nurses) can be used to extrapolate future human resource trends. In 2020, there will be
13,041.07 nurses, and in 2030, there will be 16,156.6 nurses.

1970 1980 1990 1995 2000 2005 2010 2015 2019

Fig.2. Population per nurse and doctor-nurse ratio
In 1985, there were 2.5 nurses per doctor, compared to 1.1 nurses per doctor in 2015, and the
situation will remain the same in 2019. The highest number of nurses per 10,000 population was 52.6
in 1990, while the lowest was 31.1 in 2000, and the number of nurses decreased by 21.4.
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Fig.3. Trend of nurses decrease in rural area.
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Summary of group discussion. In rural areas, nursing is influenced by many factors. These
include: Increased wages and benefits in remote rural areas, adequate human resources to reduce workload
and streamline job descriptions, focus on retraining, nurse training, program optimization at the local level,
professional degrees and specialization, supply of tools and equipment, Improving the legal environment.
In summarizing the findings of the study, there is a similar result of study, and the most pressing issues for
nurses in the regions are salaries, workload, ABT, and improving the legal environment.

Table 2. Nurses' views on ways to address the issues:

No Scope of the Challenges Proposed action
problem
1 | Work load | The workload of —Balancing workload, reducing nurse workload
nurses working in —Optimizing the nurse's work schedule
rural areas is high —Reduce workload
—Improving public perceptions and attitudes about
nursing
—Provide supportive management, understand and
support nurses at the management level
2 | Working The working — Improving the supply of modern tools and equipment
conditions | environment and — To ensure safe working conditions for nurses supply of
conditions of nurses |  disposable nursing equipment,
working in rural — Addressing nursing social issues.
areas are poor
3 | Training Retraining of nurses | — Systematic improvement of nursing education
working in rural — Skills training,
areas is insufficient | — Continuous development of nursing professionals
— To train a large number of specialized nurses,
— Stable operation
4 | Human Insufficient human | — Define human resource policy correctly, monitor
resources resources implementation
— Plan, develop and sustain human resources based on
STD standards,
— Increase the number of nurses at the local level,
— Hiring nurses and paramedics.
— Optimize the nurse-patient ratio.
— Distribute and place newly graduated nurses in rural
areas
5 | Care The implementation | — The nursing care system needs to be changed to ensure
standards of STD standards is equal access
insufficient and the | — Improving compliance with STD standards
qualit.y of STDs is — Need to develop home nursing
poor in rural areas — Training in teamwork skills
— Improve monitoring of nurse performance
— Ensuring the quality of STD refinement and
development
6 | Job The evaluation of — Optimize job descriptions
evaluation | the work of nurses | — Change the salary chain, increase salaries, pay by
working in rural education gap
areas 1s unrealistic — Providing regional allowances
— Provide real incentives
— Improvement of job evaluation objectively optimize
allocation

According to our survey, 40.7 percent of nurses working in rural areas are dissatisfied. 44.0
percent said that the workload of nurses working in rural areas was very high and 39.3 percent said
that they were overworked. Underemployment, overwork, and increased overtime contribute to
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dissatisfaction among nurses, and the survey found that most of their working hours (over 80.0
percent) were spent on injections. In rural areas, 49 percent of nurses said that their productivity was
not realistically assessed, and 83.1 percent said that it was not enough.

Employee dissatisfaction and suicidal ideation are directly related to high turnover, and the
lower the employee's level of satisfaction, the higher the risk of dismissal.

At the policy planning level: Distribution
and placement system for nurses

Socio-political factors Geographic factors Economic factors Technological factors

At the policy implementation level:
Nursing resource planning and forecast

L 7 N

Provision of nursing Provide financial Retraining and advanced Provide
resources, schools resources and equipment training of nurses leadership

At the provider level: Correct placement,
distribution and sustainability of medical resources

e - N

systemic results health implications service provider results

I

Efficient and effective use of
resources and calculation of results

Fig.4. Types of nursing human resource placement systems

Based on the factual research, we have developed a system for allocating and allocating
nursing resources, how political, socio-economic and technological factors affect it, forecasting the
future of human resources, training a sufficient number of nurses, how to place and allocate them,
stable employment and nursing care. A unified model has been developed to take into account the
results of quality service delivery. The analysis of the implementation of the policy document shows
that human resource policies and strategies are slow to be implemented, there is no analysis of the
causes and effects to determine who is weak, there is no duplication of functions, and the parties do
not know how to participate in cross-sectoral policy. Cooperation is weak and policies are not
implemented from the top down.

Conclusions. There is a need for a policy to modernize Mongolia's nursing care in rural areas,
and to allocate and retain nurses. Although the legal environment is in place, implementation has been
slow and needs to be further improved. Nursing human resource growth is averaging 2.01 percent per
year. The number of nurses working in rural areas has decreased by 21.4 percent over the last 19
years. There is a need to reflect cross-sectoral cooperation and the roles, activities and participation of
policy stakeholders in the implementation of nursing human resource policy.
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PHARMACY

AHAJII3 EPEKTUBHOCTI BUKOHAHHAA
HEHTPAJII3OBAHUX JEPKABHUX ITPOI'PAM 31
3ABE3NEYEHHSA XBOPUX HA IIYKPOBUM JIABET
INPEINNAPATAMM B YKPAIHI
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Abstract. B cmammi npedcmasneni pesynomamu AHAani3y PIGHA BGUKOHAHHA OePI’CAHUX ULNbOBUX
npoepam 3i 3a06e3neueHHss X6opux Ha YyKkpoguil diabem HeoOXIOHUMU JIKAMU, A MAKONC OHOGIEHOT
peoakyii Peecmpy nixapcokux 3acobis, wo nionseaioms peimbypcayii y 6i0nogioHocmi 00 Hakasy
MO3 Vrpainu 6io 11.08.2020 p. Ne 1851. Bcmanosneno, wo y 1998 p. byna sanposadsicena 6 Yrpaini
nepuia yinbosa npozpam «L{ykposuii diabemy na 1998-2001 pp.. ¥ nodanvwomy, 6yno pospobieno ma
npuitnsamo we 06i npoepamu xa 2002-2007 pp. ma una 2009-2013 pp. Joseoeno, wo pisens ix
BUKOHAMHA 34 (QIHAHCOBUMU NOKASHUKAMU KOAUBASCA Y diana3zoHi 3uauens 6io 81,6% (1999 p.) oo
104,1% 3a oanumu 1998 p., a 3 2004 p. (3 94,3% 0o 98,1%) 0o 2013 p. cnocmepicascs 8iOHOCHO
CMAbiNbHUL XapaKmep 3MiH 3a3HAYEH020 NOKAZHUKA.

HAHHSL 3A3HAYEHUX YIbOogUX npozpam. 3a pesyrvmamamu ananizy Peecmpy nixapcokux 3acobie 3a
ACOpMUMEHMOM JIKi8, WO BIONYCKAIOMbCA X8OPUM HA YYKposull diabem 3a npozpamoro «ocmynti
JIKU» BCMAHOBIEHO, WO 3A3HAYeHUll nepenix micmumv 48 acopmumeHmHUX no3uyil, ceped sAKUX
79,17% npunadae wna npenapamu AIl0BA02-Mempopminy, 14,58% na npenapamu Al10BB09-
Inixnasuody, a ecvoeo 6,25% na nixu i3 epynu A10BB01-1 nibenxnamioy. Bcmanoeneno, wjo 0oMinyoyu
noO3uUYii' y 3a3HA4eHOMy acopmumenmi saumaioms imnopmui nixu (I nibenknamio —100,0%, Iniknazuo —
57,14%,Memeopmin — 78,95%).Hauibinouws docmynuumu € npenapamu I nidenxnamioy. Jluwe 086i
acopmumeHmHui no3uyii npenapamie Modicyms oOymu sionyweHi 6e3 ooniamu 3 OOKy nayicHma
Keywords: yykposuii oiabem, yeHmpanizo8ani 0epitCcasHi npoepamu, YYKPOIHUNICYIOUU npenapami,
Gapmayesmuune 3a0e3neyenHs.

Beryn. Lykposuii giader (LI/]) mocrae sk TsHKKa IMAaTONOTIS, IO BiIIHOCHUTHCS IO 3HAUYIIHX
MEINKO-COMianbHUX MpodiieM. 3abe3nedeHHs: xBopux Ha LIJ] mikamu Bu3HaHa y GaraThoxX KpaiHax sK
MUTaHHS JIEPKABHOTO PiBHS BUKOHAHHS, a TAaKOXXK BOHO € IMPIOPUTETOM JUIsl PI3HUX HAI[lOHATBHHUX
cucteM oxopoHu 3mopo’st [1, 2, 3]. Tak, 3a ganumu MixHapoaHoi niabetwuHoi Qeneparii
(International Diabetes Federation — IDF) muHi B cBiTi HamigyeTbes O0au3bko 250 MurH xBopux Ha L1/],
ay 2030 p. ix 6y):[e Osm3pko 320 MuH, a 3a iHmMMH JaHuMu —toHan 530 muH [4, 5], Skmo x
BpaXOBYBATH MAIiEHTIB 13 TOPYIISHOIO TOJIEPAHTHICTIO IO TIFOKO3H, TO 3apa3 TAKMX XBOPUX y BCHOMY
cBiTi HamiuyeTbcst 480 MiH, TOOTO KoxkeH 8—10-H 4OJIOBIK Mae MOPYIICHY IHKPETOPHY (YHKIIIIO
MiIIUTYHKOBOI 3a103u [6-8]. Kepyrouux tBepmkeHHsM, o 1] € momiMopdHOIO MaToIoriero, MOKHa
BiJIMIOBiAa]IbHE CTBEP/IXKYBATH, IO JIIKYBaHHS [TUX XBOPUX € BUCOKO3ATPATHUM IMPOLECOM Y OYyAb-KOT
13 HaIliOHAJILHUX CHUCTEM OXOPOHU 37I0POB S

VY 2007 p. Opranizauiss O0’eqnanux Harmiii 3BepHysacs A0 yciX TJiaB JepikaB i3 3aKIHKOM
CTBOPIOBATH JIEPKaBHI MPOTPaMU Ta BHUPINIYBATH IUTY HU3KY NpoOIeM, ITOB’S3aHUX 13 MOIIMPEHHIM
IJI. 3a nanumu BceecBiTHbOi opranizaiiii oxoponu 3m0poB’s (BOO3), 1IJ] € omauMm i3 HaOULIbII
MOIIMPEHUX Ccepell HeIHPEKIIMHNX 3aXBOPIOBaHb, KIJIBKICTh XBOPHX 3POCTAE Y TEOMETPHIHIN mporpecii,
a cama TMaToJIOTisl XapaKTepU3yEThCsl BACOKMM PU3UKOM BUHUKHEHHSI YCKIIATHEHb, TAKUX SIK JiaOeTHIHA
perunomnatis, Hedpomartisi, aiadernuna croma [4, 6, 8]. KpiM Toro, KiuIbKiCTh BHUINAAKIB iH(pApPKTY
MioKap/a Ta iHCYnbTy y xBopux Ha [1J] 3HauHO BuINa, HiX y cepenaboMy B momyJsmii [9-11]. Bee mie
NPU3BOANTH JIO 1HBANi3allil Ta MepeadacHOl CMEPTHOCTI TaKMX XBOPHX. Y OUIBIIOCTI KpaiH CBITY
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BUTpATH, 1110 TIOB’sI3aHi 31 3a0e3neueHHst xBopux Ha [[/] epexTMBHUMY MpenapaTamMu Ta iHCYJIIHOM Oepe
Ha cebe meprkaBa. He BHKITFOUCHHSM 13 IBOTO IEpeNlikKy KpaiH € W YkpaiHa. 3 METOI0 BHPIIICHHS
npobemi 3abe3nedennds xBopux Ha [IJ] Il Tumy B Ykpaini 3 01.04.2017 p. 3anparoBayia ypsigoBa
mporpama «JloctymHi gikuy [17, 18]. Ilpu 1ieoMy CITi 3a3HAYNATH, IO peaTizaiis i€l mporpamMu Oyia
BHCOKO OIliHEHI MIXKHAPOIHOIO CIiIbHOTOIO0, a came BOO3 [19-20]. Lle Oyna He mepiia cripoda aep:KaBu
BHPIIIATH TTUTAHHS ITIBUMICHHS PIBHSA MTOCTYIHOCTI TIPETapariB, SKi BUKOPUCTOBYIOTHCS XBOPUMH Ha
II/I. BpaxoByrounm Bke ICHYIOUMH [JOCBII peaii3allii KOMILICKCY 3aXOiB, SKi CIpsSMOBaHI Ha
MiIBUIICHHS PIiBHA €(EeKTUBHOCTI (apMaIieBTUIHOTO 3ade3medeHHs XBopux Ha IIJ[ akTyamsHuUM €
MIPOBEJICHHS aHAJi3y PiBHS BUKOHAHHS (hiHAHCOBHUX 3000B’sI3aHb, SKi Oepe Ha JepXaBa y HAIPSIMKY
3abe3neueHHs xpopux Ha L/l nocTymHrMY Ta epeKTHBHUMHE TIpenapaTaMu.

Merta 10CIiKeHHS — aHaJi3 e()eKTUBHOCTI BUKOHAHHS IICHTPAII30BAHUX JICPKAaBHUX 3aXO0/IiB
13 3a0e3meyeHHs XBOPUX Ha IyKPOBHH AiabeT HEOOX1AHUMU TperapaTaMi y PEeTPOCIIEKTUBI POKIiB.

Marepiasim Ta MeTOoAM MOCJHiMKeHHs. Jljisi JOCATHEHHS OKpECIICHOI METH HaMHu Oynu
PO3pO0IIeH] HACTYTIHI 3aBIAaHHS JAOCIIIKEHb: MPOAHATI3YBaTH €MieMioNoriyny cutyamiro 3 LI/ y cBiTi
Ta B YKpaiHi; 30IMCHUTH aHaJli3 KOMIUIEKC 3aXOJiB, IO CHPsAMOBaHI Ha 3a0e3neueHHs xBopux Ha [1/]]
HEOOXiJHUMH TpenapaTaMi y PETPOCIIEKTUBI POKIB B YKpaiHi; OLIHUTH PiBEHh BUKOHAHHS 3a3HAYCHUX
nmporpaM 3a oOcsiraMu (hiHAHCYBaHHS TI0 POKaM JIOCII/PKEHHS, OKPECIMTH OCHOBHI XapaKTEPUCTHKH
nporiecy (piHaHCOBOTO 3a0€3MeUYeHHs Yy BUKOHAHHI IepKaBHUX Mporpam 3i 3a0e3neueHas xBopux Ha [[J]
HEOOXiTHUMH TpernapaTaMd; BU3HAYMTU NpoOJieMH Yy peamizamii Jep>KaBHUX TapaHTid 3 HaJaHHS
XBOPHM Ha I[yKpOBHH iabeT epeKTHBHOI (hapMarieBTUIHOI JJOTTIOMOTH.

O0’€exTOM JIOCTIDKEHB CTaB TIpoliec HagaHHs xBopuM Ha 1[/] epekTrBHOT MeTMYHOT JONIOMOTH
Ta (apMalneBTUIHOTO iX 3a0e3leyueHHs] y paMKaX BUKOHAHHS BiIIOBIIHUX JEepKaBHHUX TapaHTid 3a
[EHTPATI30BaHUMH I[IJILOBUMHU IIPOrpaMaMHu.

[Ipenqmeram mocmimkerb Oynu 0OpaHi: MOKa3HUKY TOIIMPEHOCTI Ta 3aXBOPIOBAHOCTI HACENEHHS
Big L[/l B cBiTi Ta B YKpaiHi; JaHi BITYM3HSIHOI 3aKOHOJABUOi Ta HOPMATHBHO-TIPABOBOI 0a3u, IO
peryiioe THTaHHS opradizamii HaganHs xBopuM Ha L/l edextnBHOI MemmuHOi Ta (hapMareBTHIHOT
JOTIOMOTY, TAaCTOpTH JiepKaBHUX IiboBUX mporpam mo LI/ (mporpamu 3a 1998-2001 pp., 2002-
2007 pp., 2009-2013 pp.) 3a oOcsramu (piHAHCYBAaHHS Ta PIBHSAM BHKOHAHHS NEP)KaBHUX TapaHTIB 3i
3abe3mneuycHHsT xBopux Ha I1J] mpenaparamu iHcyniHy Ta imykposHmwkyrounmu JIII. Kpim mporo, y
JIOCHIKEHHSIX BUKOPHUCTOBYBAJIMCS JIaHI aHAITHYHO! CUCTEMH JOCIIIKEHHS (papMalleBTHYHOTO PHHKY
(®P) «PharmXplorery/«Dapmcranaapt» (kommanist «Proxima Researchy») [17,18].

Bci HEoOXiqHI TOKa3HUKH 0OPOOIISIINCH 32 AOMOMOTOI0 CTAaHAAPTHOTO MAKETy CTATUCTHYHOTO
aHamizy Statistica (version 12.0, StatSoft, Tulsa, USA). B cratuctuunux po3paxyHKax 3Ha4CHHS P
<0,05 BBaXXaJIOCh CTATUCTUYHO 3HAUYLIIM.

Y JOCHiIKEHHSIX BUKOPHCTOBYBAJIMCS CHCTEMHUH MiJXiJM, a TaKOXX ICTOPUYHUH, JIOTIYHHH,
MOPIBHAIBHUHN, TpadidHIi Ta MaTEMaTHKO-CTAaTUCTHIHI METOAM MPUKIATHUX JOCITiHKCHB.

Pe3yabTaTu Ta odroBopenHs. 3a manumu BOO3, B eKOHOMIYHO PO3BUHYTHUX KpaiHaX CBITY
mo 4,0%-6,0% wnacenenns xsopie Ha I[[J] [12-14]. B €Bponi mutoma Bara (%) TakuX XBOPHUX
craHoBuTh Onm3pko 4,0% [5, 12]. Busnauaroum 3arposy, sSKy CTaHOBHTH s joacTtBa LIJI,
I'enepanbna Acambnes OOH mpwuitasma 20 rpyaas 2006 p. «Pesomomiro mpo ImMyKpoBwid miadber»,
BIJIIOBIIHO J10 SIKOT BUTpaTH, MOB'S3aHI 3 HAJaHHAM MEJIMYHOI JOTIOMOTH XBOPHM, OILIIHIOKOTHCS
oinpm, sx y 2,0%-3,0% Bing 3aradbHUX BHIATKIB 3 OXOpPOHHM 370poB's. Maibke 80,0% mpunagae Ha
JiKyBaHHS yckiagHeHb, a 20,0% — Ha 3aKymiBIIO IYKPO3HIKYBaJbHHUX MpenapariB i 3aco0iB
KOHTPOITIO 3a PiBHSAM ITyKpO B KpOBi martiedra [6, 9, 15, 16]. B Ykpaini 3apeectpoBano 61au3pko 1 MiH
300 Ttucsu xBopux Ha LI/ i mopiuHo peectpytoTh Oinmbmie 100 THCsY HOBMX BumnaakiB. Daxisii
BiJIMiYarOTh, IO 3 KOKHUM 3apEECTPOBAHHUM iCHYE 2-2,5 HeAiarHOCTOBaHUX XBOpHUX [6,7].

Vkpaina 3aiiMaeTbcs BHpilIeHHSAM MpobieM opradizamii epeKTHBHOI MeAM4YHOI Ta
¢dapmanieBTHaHOi jgomomMoru xBopuM Ha I/l me 3 1999 p. Tak, y 3a3HaueHOMY pOIl YKa3oM
IIpe3unenrta Ykpainu Oya 3amouaTKOBaHa Iepiia Mporpama 3axo/iiB mo 6opors0i i3 1J] B YkpaiHi.
OpnHuM 13 KITFOUYOBHUX MUTAaHb, sIKe OyII0 y Iiil mporpaMi, e opraHi3ailisi 6e3KomTOBHOTO 3a0e3meueHHs
XBOPHUX BHCOKOSIKICHUMH 1HCYJiHAMH BITYM3HSHOTO BUpOoOHMITBA. Ha npanmii wac B VYkpainu
3a3HaueHe MUTAHHS BUPIIIEHO, MPAIOIOTH N1Ba 3aBoau — «lHmap» 1 «DapMaky, a gepxkaBa IMIOPOKY
BUIsSE 0J13bK0 SO0 MJIH TpH. HA 3aKYIIIBJIIO 1HCYJIiHIB,

Hus xBopux LI/ 3 xBiTHa 2017 p. 3ampamoBana ypsgoBa mporpama «JloctymHi mikmy», sika
nepenbadae peimMOypcario BapTOCTI CINOXKHBAHHS I[YKPO3HIKYIOUHX TipermapariB  Metdopmin
(Metformin), ['miknasun (Gliclazide), ['mi6enknamin (Glibenclamidum) [17, 18]. [lepx«aBa komneHcye
BapTICTh HAWJEMIEBIIOrO Jlikapchkoro 3aco0y (JI3), skwii momaB 3asBKy Ha y4acTh y 3a3HadeHii
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nporpami. Takuii mpenapar marfieHT MaTUME 3MOTY OTPHMATH B anTekax Oe30ruiaTtHo. Jopoxuwuii
mpemnapar, MmMiHa Ha SKWH He TEePEeBHUINYE TpaHWYHY pedepeHTHY, XxBopux Ha IIJ] Moxe orpumarw,
JIOTIATHMBINK PI3HUII0 MK MIHIMaJIbHOIO IIHOK Ta PO3APiOHOI0 I[IHOK OOPaHOTO HAaWMEHYBaHHS
npenapary. JIiku, IiHa Ha K IEpeBUIITYE pedepeHTHY IIiHY B 5 CYCIIHIX KpaiHax, He MiaIagaroTh i
nporpamy BifamkoayBanHs [17-20]. Takok HasBHICThH MpemnapaTy y mporpami 3aJIeKUTh BiJl PilICHHS
npo WOTro y4YacTh BiJl BUPOOHWKA — BiH Ma€ TOJATH 3asBKY JJisl BKJIIOUSHHS CBOTO Mpenapary Jio
Peectpy JI3, 1o migisraroTs peiMOypcaii.

AHaI3yI0un 3MICT YCiX 3a3HAYCHUX AP KaBHUX IporpaM 1mo 60potroi i3 L] B Ykpaini MmokHa
CTBEp/KYBaTH, IO BCi BOHU OyJiM PO3pOOJICHI Ta BIPOBAPKYBATHCS 3 METOK CTBOPECHHS Ii€BOT
CHCTEMH JIOCTYITHOI MeJJMYHOT Ta (hapManeBTUIHOI TortoMory nanientam 3 [[J] Ta fioro yknaaeHHIMH.

BukopucroByroun JaHi, siki mpeicTaBiicHi Ha odirmifianx caiitax MO3 VYkpainu Hamu Oyiio
MIPOAHAJTI30BaHO CTAaH BHKOHAHHS JIEp)KaBHUX TapaHTIH 3 opraHizalli 3a0e3leueHHsT XBOPUX Ha ITyKPOBHEA
miaber JI3. Tak, HaMu OyiM TOCHIIKEHI JaHi MACHOPTIB KOMIDIEKCHHUX IporpaMm «LlykpoBuii miaber» 3a
1998-2001 pp. (Yxa3 Ilpesmmenta Bim 21.05.99 p. Ne 545/99), nepkxaBHOI ITIBOBOI IIpOrpamMu
«llykposuii giabet» Ha 2002-2007 pp. Ta 2009-2013 pp. (moctanoBa KMV Bix 19.08.2009 p. Ne877).
Pesynpratn anamizy piBHS (%) BHKOHaHHS (iHAHCOBUX 3000B’S3aHb 32 O3HAUECHUMH JE€P’KaBHUMHU
IJIbOBUMH TIPOTPaMaMHM y PETPOCIICKTHBI POKIB HaBeeHI Ha puc.1 Ta 2.

dinaHcyBaHHS JCp)KAaBHUX TapaHTii 3a mporpamoro «LlykpoBuit miaber» 3miHCHIOETBCA Yy
MepeBaXkHil OIIBIIOCTI 3a PaXyHOK MiCIIEBHX OIOMKETIB aJAMiHICTPATHUBHO-TEPUTOPIANIBHOI OJUHHUIL
kpaiam [19, 20]. OcobmuBo 1e cToCyeThes (iHAHCYBaHHS (apMaIleBTUIHOI CKIIATOBOI y BHTJISAIL
oprasizailii Ta TpPOBEJCHHS TEHJEPIB Ha 3aKYIBJIKO IHCYJIIHIB Ha PiBHI aJIMiHICTPaTUBHO-
TEPUTOPIAIbHUX OJWHUIIb KPaiHU.

. 71i3 pi it 31 iHCYTI

Puc. 1. Ananiz piens 6UKOHAHHA 0ePHCAGHUX 2apaHMill 31 3a0e3neUeH s X8OPUX HA iHcyninom ma

YYKPOSHUICYIOUUMYU NPENapamamii 3a YilbOSUMU NPOSPAMAMU (YeHMPanbHULl ma Micyeuil 6100cem)
ynpooosaic 1998-2013 pp.

Sk 6aunMo 3a JaHUMH PUCYHKIB piBeHb (%) BUKOHAHHS MPOIpaMm, SIKi JOCIIHKYIOTHCS KOJTMBABCS
y niana3oHi 3HaueHs Bix 81,6% (1999 p.) mo 104, 1% 3a qanumu 1998 p.. 3Beprae Ha ceOe yBary HasBHICTh
Oi1b1I CTAOLIFHOTO XapaKTepy 3MiHM IMOKa3HUKIB PiBHA (%) BUKOHAHHS AepKaBHUX rapantiii 3 2004 p. (3
94,3% 1o 98,1%) 1o 2013 p. Takum yMHOM, MOYKHA KOHCTAaTYBaTH, 1110 yIpoJorx 1998-2013 pp. neprxasa
Ha JIOCHTh BHCOKOMY (DiHAHCOBOMY piBHI BHKOHYBaIM B3sTi Ha cebe 3000B’s3aHHS CTOCOBHO
3abe3medeHHs xBopux Ha L[] sk iHCymiHaMu, Tak i npenaparaMy IyKpPO3HMKYIOUOT JIil.

BaxnmBHM HanpsMKOM BUPIIICHHS MHTAaHb MiJBHIIECHHS PiBHSA €()EKTUBHOCTI MEIWYHOTO Ta
(bapMaleBTHIHOTO 3a0e3MeUeHHs 3a3Ha4eHOT IPYIH XBOPHX CTAJO BIIPOBAKEHHS YPSAOBOI MPOrpamMu
«Joctynni mikm». Tak, cnouatky no ckinamy Peectpy JI3, siki migmsirarors peiMOypcamii 3a paxyHOK
JIep’KaHUX KOIINTIB OyJI0 BiJIHECEHO JiBa Tperapary 3a MiKHAPOJAHUMH HENAaTeHTOBAHHMHU Ha3BaMu
(MHH). Lle A10BA02-Metdopmin (Metformin), Ta A10BB09-I'nikna3un (Gliclazide). ¥ nogamsmomy
0y Ttakox BrimoueHuit A10BBO1-T'mibenknamin (Glibenclamide). Sk cBimuath JaHi CHUCTEMH
JOCITI/DKEHHST  BiTUM3HAHOTO (papMmarieBTiuHoro puHKy (D®P) «PharmXplorery/«®Dapmcrangapt
komraHii «Proxima Research» crnioxxuBanus ToproBux HaiimenyBab (TH) npemapartiB nux 3-X JIikiB 3a
MHH B ocrtamHi pokm 30umbmmnock [17, 18]. 3asHaueHwii ¢axT € BaXKIUBOIO TTO3UTHBHOIO
XapaKTEePUCTUKOIO TPOIIECY MiBUILICHHS PiBHS €KOHOMIYHOI HOCTYNHOCTI JI3 1jst XpOHIUYHHX XBOPHX,
HacaMmIiepes THX, Xto ctpaxnaae Big LI 11 Tumy.

12.08.2020 p. Ha odiuifiHomy caiiti MO3 OyB onpuwmonHenuii Hakasz Big 11.08.2020 p.
Ne 1851 [21]. V BigmoBimHOCTI 10 LBOro Hakaszy Oyna 3aTBepIkeHa HOBa pepakuis Peectp JI3, siki
miyIararoTh peiMOypcarrii, cranom Ha 07.08.2020 p. (y nmopansmomy Peectp JI3). Hopmoto, sika Oyia
NpoNKcaHa y 3a3HauYCHOMY JOKYMEHTI OyJi0O BCTAHOBJEHO (hakT BTpaTH YMHHOCTI Hakazy MO3 Big
01.06.2020 p. Ne 1284, sxum 3aTBepiKyBaBcs mnomepenHid Peectp JI3. 3a pesynbratamu aHamizy
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oHOBIIeHOI penakuii Peectpy JI3 3a acopTumeHTOM IiKiB, LIO BiIIMycKaloThcst XBopuM Ha LIJ] 3a
nporpamoro «JlocTymHi Jikum» BCTAHOBIEHO, IO 3a3HAYEHUH Mepemik MicTUTh 48 acOPTUMEHTHUX
mo3umin, cepen skux 79,17% npumagae Ha npemapatd A10BAO02-Merdopminy, 14,58% Ha
npenapatu A10BB09-I'niknasuny, a Bceoro 6,25% Ha niku i3 rpynu A10BB01-I'ni6enknaminy.

Puc.2. Ananiz ounamixu pinancysanus ma UKOPUCHAHHS KOWMIB YEHMPATIbHO20 Md MICYesUx
010001cemis 3a 8i0N0GIOHUMU 3ax00amu 3a npoepamoio «L{ykposuii diabemy y 2005-2009 pp.

BceranosneHo, 1o cniBBigHoIeHHs (%) MiXK BITYU3HSIHUMH Ta IMIIOPTHUMH JIIKAMH Y CYKYITHOCTI
npernapatie  A10BBO1-I'nmioenknaminy nopisaioe 100,0%:0% (kommanii I[IpAT «Texunomor», TOB
«®DapmaneBTnyHa KommaHis «3mopoB’s AT «®Papmak»), mo tpymi AlOBB09 [Inmiknazmmy -—
57,14%:42,86%, a mo npernapatax A10BA02 Metdopminy — 78,95%:21,05%. 3a naHumu aHaii3zy piBHsI
JIOTUIATH 32 TIEPETTIKOM JIKIB, 110 AOCIIHKYETHCS BCTAHOBIIEHO, 1110 HAWOLIBII JOCTYITHUMH, 3 EKOHOMIYHOI
TOYKH 30py Jyis BiTum3HsHUX xBopux Ha L/ Il Tuny € mpenapatu A10BBO1Imibenkaminy, Ha Apyrid
mo3wmii mpenacTaBiaeHi mpemapatd A10BB09 Imikmasummy, a Ha Tpetii A10BA02 Metdopminy.
CrieginHorreHHs (%) mMix kibkicTio TH siki MOXKyTh OyTH BimyIieHi 0e3 JOIUiaTy Ta 3 JIOIUIATO 3 OOKy
xBoporo nopisaioe 100,0%:0,0%, 57,14%:42,86%, 78,95%:21,05% BiamoigHO.

JoBeneHo, 1m0 i3 aCOPTUMEHTY IMIOPTHHX JIKIiB JIMIIE 2 acOPTHMEHTI MO3HUIII MpenapaTiB
MOXYTh OyTH BiamymieHi 6e3 norwiatu 3 6oky narienra. Lle Merdopmia CAHJIO3® 500 mr (onroBa-
BiamyckHa mina 48,26 TpH, a po3apiona — 65,32 rpH) Ta 850 Mr (onToBa-BiAmyckHa miHa 82,04 rpH, a
pozapioHa — 111,04 rpu) Nel120 xomnanii JIek C. A. (Pecny6niKa [Monbmia).

[lizcymoByroun pe3ynbTaTtu TPOBE/ICHHX JOCIIDKEHb MOXHA CTBEPIDKYBAaTH, IO 32 YMOB
MiZIBUIICHHS TIOKAa3HWKIB 3aXBOPIOBAHOCTI Ta momupeHocTi [1J] cepell HACENCHHA KpaiHM Ta
BpPaxOBYIOUHM OOMEXEHHUH XapakTep pecypCcHOro 3a0e3NeueHHsI HAIlOHAJbHOI CHCTEMH OXOPOHHU
30POB’Sl BXIUBUM HANPSIMKOM TMiABHIICHHS €(EKTUBHOCTI MEIUYHOrO Ta (hapMaleBTHYHOTO
3a0e3MeueHHs 3a3HaYCHUX TPyl XBOPHX IMOBHHHO CTaTH BIPOBAKEHHS DPALliOHATBHUX MOJENeH
BUKOPHUCTAHHS KOIITIB IEPKABHOTO Ta MiCLIEBOT'O OIOKETY.

BucHoBku.

1. HoBeneHo, Mo peati3aiis HEHTPATi30BaHUX Ta LITBOBUX MPOrpaM 3a0e3MeYeHHs] XBOPHX
Ha 1/l HeoOXimHWMU JiKaMU 3Ha4YeHa IMporpamaM € BaXXIWBOIO CKIIAJ0BOI Mmporecy pedopMyBaHHS
BCi€l HAIlOHAFHOT CHCTEMH OXOPOHH 370poB’s B YkpaiHi. Y 2019 p. BOO3 Bucoko omiHMIa
e(heKTHUBHICTh peanizallii ypsmoBoi nmporpaMu «JlocTymHi Jikn», 0COOIMBO Y HANMPSAMKY ITiIBHICHHS
piBH: ekoHOMIUHOI gocTynHOCTI JI3 /1t XBopuX Ha ceprieBo-cyauHHi marosorii ta LI 1T Tumy.

2. 3a maHuUMH PETPOCIEKTUBHOIO aHaJIi3y BCTAHOBJIEHO, L0 YKpaiHa po3novaia 60poTe0y 3
IJI me ¢ MOMEHTY IpPOTOJIONIEHHS CBO€I He3aJeKHOCTI, a y 1998 p. Oyia 3ampoBajpkeHa Tepiia
uinboBa nporpaMm «LlykpoBuit nmiaber» Ha 1998-2001 pp.. ¥ momampmomy, Oyno po3poOieHo Ta
npuiiHsaTo e naBi nporpamu Ha 2002-2007 pp. ta Ha 2009-2013 pp.. 3a 03HAUYEHHUMH MPOTpaMaMu
xBopi Ha [1/] 3a6e3neuyBanucs 0€3KOMITOBHO MpernapaTaMy iHCYJIiHY Ta IyKPO3HIKYHOUYUMH JTIKAMH.

3. 3a pesyibraTamMH JOCITIJKCHHS BHUIIE3a3HAYCHUX IIJILOBUX IPOrpaM BCTAHOBJICHO, IO
piBeHb iX BHKOHAaHHS 32 ()IHAHCOBUMH IOKa3HMKAaMH KOJMBABCsS Yy Jiama3oHi 3HaueHb Bing 81,6%
(1999 p.) no 104,1% 3a manumu 1998 p.. Kpim nporo Hamu goseneHo, mo 3 2004 p. (3 94,3% no
98,1%) no 2013 p. cnocrepiraBcsi BiJHOCHO cTaOlnbHUII Xapakrtep 3MiH mokasHuka piBHA (%)
BUKOHAHHS HUILOBUX Iporpam 1o «L{ykporomy niabery» B Ykpaii.

4. 3a pesynpraTamu aHanizy Peectpy JI3 3a acopTUMEHTOM JIiKiB, IO BiITyCKAIOTHCSI XBOPHM Ha
IJT 3a nporpamoro «JloCTymHi JiKim» BCTAHOBJICHO, 110 3a3HAYCHUM MEPEIiK MICTUTh 48 aCOPTUMEHTHHUX
no3utlii, cepen skux 79,17% mnpunanae Ha npenapatu A10BA02-Metdopminy, 14,58% na mpenapatu
A10BB09-T'nikna3uny, a Bcboro 6,25% Ha jiku i3 rpynu A10BBO01 - mibeHkaminy.
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5. Bcranorneno, mo cmiBBigHOIICHHS (%) MiXK BITYM3HSHMMH Ta IMIIOPTHUMH JIiKaMHU Y
cykynHocti mpemnapatiB  A10BBO1-I'mibenknaminy gopisaioe 100,0%:0% (xkommanii IIpAT
«Texnonor», TOB «®apmaneprriuna kommaHis «3mopoB’ss AT «®apmak»), mo rpymi A10BB09
I'niknasuny — 57,14%:42,86%, a no npenapatax A10BA02 Merdopminy — 78,95%:21,05%.

6. 3a maHWUMM aHaANi3y PIBHS JOIUIATH 33 MEPETiKOM JIKiB, 10 ITOCIIPKYEThCS BCTAHOBJICHO,
0 HAHOUIBINT TOCTYITHUMH, 3 €KOHOMIYHOI TOUKH 30py IS BiTYM3HSHUX XBopux Ha LIJ] II tumy €
npemapatu  A10BBO1TmiOenknaminy, Ha apyrid mnosumii mnpencrarieHi mnperapatu A10BB09
I'mixnazuny, a wa Tperiii A10BAO2 Metrdopminy. CriBBimHomeHHs (%) mix kimbkicTio TH ski
MOXYTh OyTH BiamymieHi Oe3 Joruiaté Ta 3 JomiaToro 3 00Ky xBoporo jgopiBaroe 100,0%:0,0%,
57,14%:42,86%, 78,95%:21,05% BignosigHo. /{oBeneHo, Mo i3 aCOPTUMEHTY IMIOPTHHX JIKIB JIHIIIC
2 acOpTHMEHTI O3ULII MpenapaTiB MOXKYTh OyTH BiAmmyIeHi 0e3 1omiaty 3 00Ky maiieHra.
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