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Chemical sciences

ON CONDITIONS OF PRESERVATION OF POLYCRYSTALLINE NUCLEI OF IMPACT ORIGIN IN
DIAMOND SINGLE CRYSTALS

Sobolev V.V.
Doctor of Technical Sciences, Professor
National Technical University "Dneprovsk Polytechnic

Ob YCJIOBHSX COXPAHEHMA B MOHOKPUCTAJJIAX AJIMA3A TOJINMKPUCTAJIJTMYECKNX
3APO/BILLIEV YJAPHOIO [TPOUCXOXIEHMS
Coboses B.B.
00KMOP MexHUYeCKuUX HayK, npogpeccop
HauuoHaibHbI0 mexHuYeckul yHusepcumem
«/JHenpoBCcKasi NOIUMEXHUKA»

Abstract

Some results of modeling of diamond formation in solid media in the region of
thermodynamic parameters corresponding to metastable diamond, accordingly to the state
diagram of carbon in p,T-coordinates, are presented. The buildup of a single-crystal shell was
carried out on polycrystals (nuclei) of impact origin. It is shown that diamond single crystals retain
a central nucleus and are characterized by a zonal structure - evidence of discrete growth.

AHHOMAuus

[pedcmasnieHbl  HeKomopble pe3ysibmamsl  MOOE/IUPOBAHUS  A/IMA3000pd308aHUs B
msepobix cpedax B 0b6sacmu  mMepMoOUHAMUYECKUX NApamempos, COOMBEMCMBYHULUX
memacmabusibHoMy aamMasy, COOMBEMCMBEHHO oudepaMme COCMOSIHUSI yenepodd B p,T-
KoopouHamax. HapawusaHue MOHOKPUCMA//IUYeckol  060JI0YKU — OCYWeCmBAAIoCh — Ha
NOAUKPUCMAINAx (3apoodbitiax) yoapHo20 npoucxoxcoeHus. [1oKa3aHo, 4mo MOHOKPUCMAsI/bI
a/Masa CoXpaHsom UeHmpasbHbIl 3apoobitl U Xapakmepusyromcsl 30HA/IbHbIM CMPOeHUem —
csudemesiIbCmBoM OUCKPemHo20 pocmd.

Keywords: diamond, central nucleus, discreteness, shock compression, thermocycling,
plastic deformation

Kntoyesble c108a: anmas, UeHmpasabHbIl 3apoobill, OUCKPemHOCMb, YOApHoe Cxamue,
MepMOUUKIUPOBAHUE, NAACMUYecKoe 0epopmuposaHue

ViccnedoBaHusMU BHYMPeEHHe20 CMPOeHUs NPUPOOHbIX KPUCMA//IOB AiMA3d, €20 (Pu3UYEeCKUX
cgolicma, XUMUYeCKo20 U U30MONHO20 COCMABA, BKJIKOYEHUU B8 KPUCMA/Idx YCMAHOBJIEHO, 4Ymo
60/1bUWUHCMBO U3 HUX UMEEM CJIOMHOE 30HA/IbHOe CMPOoeHUE, 0bYC/I0B8/IeHHOe HanuYuem 4eHmpaibHO20
3apoobilia ¢ BbICOKoOepekmHolU cmpykmypol U MOHOKPUCMA/ibHOU 060/104KU, Xapakmepusyrouwelcs
Yacmo pe3KuMU U3MeHeHUsIMU 2abumyca, muna 0eekmos, KOHUeHMpPauuu U @u3uko-XuUmu4ecko2o
COCMABa 2azoBO-X#UOKUX U MUHepasibHbIX BKtOYeHul, ux guisudeckux csolcms [1-8]. [MonydeHHbie
OQHHbIE HEBO3MOXCHO 0b6BLSCHUMB C MOYKU 3peHuUss U3BecmHoU 2unomesbl 06pa3oBaHUs djmMa3os B
npupode [9] Kak, Bnpoyem, u 3aKOHOMEpPHOCMAMU HenpepbiBHOU Kpucmasiausauyuu us pacnaasa [10, 11].
B coomsemcmBuu ¢ 0uazpammoli COCMOSHUSA Yeaepodd Npu pas/iudHbIX 0dBIeHUSX U MemMNepamypax
[11], uzobpaxcaroweld noss ycmolyusocmu aamMdsa U 2pagumd, 3manbi 3ApOXOeHus U pocma
KpUCmMasios aimasd 8 nojie e2o MepMoOUHamuyeckol cmabuibHOCMU ABJISHOMCA HenpepbIBHbIMU.
Bcsikoe usmeHeHue 0asaeHus uau memMnepamypbl OMHOCUMEIbHO pABHOBECHbIX 3HA4YeHUl npepbisaem
npouecc pocma u Cmumyupyem NosIBeHUE HOBbIX UeHMPOB KPUCMAIu3ayuu u 0assHedwud ux pocm.
MpUHYUNUAILHO UHOU cueHapul mMoxem Habaro0ambCa 8 NoJie MepMOOUHaMu4eckol ycmod4yusocmu
2paguma — pocm Kpucmas/ios aamasa byoem onucbiBamsCs KUHEMUYECKUMU 3aKOHOMEPHOCMAMU U
MOX#(em Xapaxkmepu30B8ambCsl OUCKPEMHbIM pexumMom [12-15]. B 3mux yci08usiX KpUCMAsi/ibl ABASHOMCSA
U KuHemudyecku BnosiHe ycmoudusbimu [16-19]. [lpu anmazoobpaszosBaHuu 8 Yci08usx Oedcmaus
BbICOKUX 0assieHul U memnepamyp, COOMBEeMCMBYHWUX MepMOOUHAMUYeckold cmabuibHOCMuU
a/masa, UeHmpasibHbIl 3apoobitl U OUCKPEMHOCMb He Hab1H0aromcs.

L{esibto 0aHHO20 coobueHus 98/19emcs Kpamkul aHaau3 paHee onybauKoBaHHbIX pe3y/ibmamos



[6, 12-20], komopble cmoeym O0ONOJIHUMbL U BO3MOMHO YMOYHUMbL HEKOMOPbIe OCHOBHbIO
dopmynupoBKU 2unome3sbl QUCKPeMHO20 a/iMaz00bpaszoBaHus 8 NPUPOOe.

B ka4yecmse mMo0esibHOU Cpedbl KpUCMA/Iu3auuu BbI6paH CNJas Xenesa ¢ yeinepodom (cepuliHble
MapKu 4yeyHoB C BKJIHOYeHUsIMU 2paguma). [lodemy 4yeyH U KakKoe OH umeem OmHoWweHue K
asamasoobpazosaHuto B npupode? Bo-nepsbix, 4YyeyH ssnsgemcs msepdol cpedol Kpucmasauzauyuu,
codepxcauied NOAUKPUCMA/IIUYecKue aamasbl, 0b6pasosarHHbIe YyoapHbIM Bo30elicmsauem. Bo-8mopsbiX,
npu onpedesieHHbIX memnepamypax pacmasopsrouiel yenepod epagpuma, Komopbid B8 COCMOSHUU
maBepdo2o pacmaopa MoxXem HAxoo0UumbCs Mexcoy Y3/1amu KpUCMaaaudeckol pewemku xenesd. B-
mpembux, npu mensiosol, MexaHudeckol uau 3/1eKkmpuyeckol akmusayuu 4Yacmes amomMapHO20
yenepoda 8 pesysbmame pacnada msepoo2o pacmaopa bydem udmu HA HAPAUUBAHUE AJIMA3HbBIX
3apoobiwell u epaguma, 8 Mom yucsae. B 3mom ciydae KOHKYpeHUus 08yx yenepooHbIX ¢pas (aamasa u
2paguma) Kaxemcs o4esuoHol, 0OHAKO NpeonoYmumesbHbIl pocm mMemacmabusibHo20 dasimasa (o)
omHocumesibHo cmabusibHo20 2paguma (3) moxcem bbimb peanu308aH NpuU BbINOAHeHUU Yyc1o8us [21]

(a%0), <(a%0),.

20e a — 0/1uHa CBS3U Mex0y amoMamu; o — MEeX(pasHas NOBepxXHOCMHAs 3Hepaus,/ B oup@y3uoHHOM
pexume npeumMyuecmseHHbIl pocm memacmabusibHol ¢assl He moxem bbimb docmueHym 8 CBA3U C
mem, Ymo napamempbl Npoyecca onpedesigtomcs cBoUCMBAMU MAMOYHOU Cpedb! U, B 4aCMHOCMU,
CKOpOCMbHO QUG GY3UU AmOoMOB.

Takum obpazom, npedno4ymumesibHoe popmMuposaHue memacmabusibHol ¢assi N0 CpPABHEHUO CO
cmabusbHol moxcem bbimb pPeanu3oBaHo B KUHEMUYEeCKOM pexcume pocmd Kpucmasios 3d cYem
onpedesisirowed posu KUHemuKu maepdogaszHbix XuMudeckux peakyud.

CuHmMe3 MOHOKPUCMA/I/I08 A/IMA3d B Yy2yHax NPOBOOUJICS C UCNOJIb30BAHUEM YOapHbIX 0assieHud,
npesbiwarouwux 60 [Tla, u donostHUMebHbIX 06pabomok: mepmoyukauposaxus — TLO [6, 16, 17, 19] u
naacmuyeckoeo OdegopmuposaHus [15, 18-20]. Haubonee pacnpocmparHeHHol cxemol obpabomKu
YyeYHHbIX 06pa3u0B B3PbIBOM SB/ISEMCS HazpyxeHue naockod yoapHol Bo/HOU. B yyeyHax u Opyeux
codepxaujux y2nepod Cniasax, Kak Nnpasusio, 0bpazyromcs NOUKPUCMA/I/IbI 4/IMA3d, OCHOBHAS Macca
KOMOpbIX Npedcmas/ieHa 4Yacmuyamu, UMerowuMU pasmepbl N0 OaHHbIM PAs/uYHbIX UCMOYHUKOB (1-
20)-10°m.  CpedHuli  pasmep  MUKDPOMOHOKDUCMAIIOB — Q/MA3d, U3 KOMOPbIX  COCMOSM
nosukpucmasnaudeckue 3epHa, cocmasssem (0,5-2)-10% m [22]. Anmasbi yoapHO-B0/IHOBO20 CUHME3d
OMJIUYArOMCA OM NPUPOOHBIX WU CUHME3UPOBAHHbIX B KAMEPAx BbICOKO20 0asseHus cmpykmypod,
popmoll 3epeH, Pu3UHeCKUMU, XUMUYECKUMU, MexaHu4yeckumu u opy2umu csolcmsamu. B Hacmosujee
Bpems cyujecmayem psio anpobupoBaHHbIX OUAZHOCMUYECKUX MemMOOO0B,, UCNO/Ib3Ys KOMOpPbIe, NOJYHarom
doCMamoYHO HA0exCHyr UHGOopMauyuro 0b ycioBuUsaX aiMazoobpazosaHus u cpede Kpucmaaiusauuu 8
MOM yucre.

BausiHue naacmu4ecko2o  0eopMupoBaHUs  YyeYyHHbIX 06pasyos neped  YOapHO-BOIHOBOU
o0bpabomkod, pu3UKO-XUMUYECKUX NApamMempos, Mop@oa02uU CUHME3UPOBAHHbLIX KPUCMA/I/I08 a/MA3d U
0py2ux MUuHepasios usy4aauck 8 pabomax [6, 23]. [Mocie KoBKU U NOc/iedyrouwe2o yoapHo20 CHAamus U3
Yy2yHa BbloesieHbl MOHOKPUCMAibl aamasa, (0,35 107 M), a-KBapu, pymusi, aabMaHouH, mMyaccaqum,
b6uomum, 38/1um. Pasmepsl 3mux MuHepasnos Kosnebaiuck 8 npedenax (0,05-1,2)-10° m.  Haubosnee
KpYNHbIe KpUuCmasibl npedcmassieHsb! keapuem. boree 90% macchl BbiOeeHHbIX MUHEpPasao8 — aimas u
KBAPUY, @ OCMAJIbHbIE MUHEPAsbl BCMPeYanucb Kak eouHUYHble 3epHa. Kpucmas/ibi aimaza 8 OCHOBHOM
cBemJible C Xe/ImoBamo-3e/1eHbIM OMmeHKOM. TemMHbIl usem umerom pomMbo000eKkasopbl, HO a/Massbl
3mod ¢opmMbl pocma BCMpeyYaromcs peodko, pasmep ux He npesbiwaem-3 107 M. AIMAasHble CPOCMKU
becusemHsle, pazmep ux docmuzaem 107 m. [pu MexaHu4yeckom 8o30eicmauU CPOCMKU pa3pyuIaromcs
Ha omoe/ibHble 3epHa pasmepom He bosree 5-107° m (puc. 1, a).

Pe3y/ibmamasi MepMOYUKIUYeckol obpabomku Yy2yHHbIX 06pasyo8 nocse B3pbIBHO20 HA2PYHeHUSs
onybsiukosarel 8 pabomax [24-29]. Cpedu BbidesieHHbIX a/iMa308 BCMPEYaromca NPo3padHble, UHo20a
becusemHsble KpUCMAas/bl, HO Yauje BCe20 — Henpo3pa4yHbie OM MEeMHO-3e/1eHo20 00 YepHo20 UBema.
Mokasamersib npesomseHuss cocmasssem ~2,41. Kpucmamuibl Xapakmepusyromcsl paiudHbIMU ¢opmamu
pocCMma — nNPeumMyueCmBseHHo 3mMo OKMAasopbl, Kybookmasopb! U pomMbo000eKasopbl; BCMPeYaromcs
NJIACMUHKU U CPOCMKU. Hepedko Ha 2paHsx Hab1ro0aromcsl IBHO BbIPAMEHHbIE BUUUHATIbHbBIE NOBEPXHOCMU
U cmyneHu pocma co cpedHel Bbicomou 3- 107 — 5. 1078 m. OcHoBHaAs ¢pakuus npedcmassieHa Yyacmuuamu
107%-1,5107 M. B aycmeHUmMHOM Yy2yHe C NJIACMUHYaMbIMU BK/TFOYEHUAMU 2paduma BblipauieHHbIe
Kpucmasibl docmueasiu pamepos (4-8) 1074 m.



Puc. 1. Kpucmasibi aimasa, BbipauieHHsle 8 yeepoocodepiauiem cnidse npu ammochepHom 0asieHuu 8

duanazoHe memnepamyp 300-1200 K:
a, 6—x200; 8—x400;—x125

MoHOKpUCMasibl aimasa, CUHMe3UpPOBAHHbIE NOC/Ie KOBKU U YOapHO-BOIHOBO20 BO30elicmBUsS,
YOapHO20 CHAMUA U MepMOUUKIUPOBAHUS, NPAKMUYECKU NO BCEM OCHOBHBIM PU3UKO-MeXaHU4Yeckum
xapakmepucmukam cosnadarom [23]. B 3aBUCUMOCMU OM PEIUMOB MepMOUUKIUPOBAHUS (CKOPOCMb
Hazpesa u ox/1axcoeHus, ouandasoH memMnepamypHo20 8030elicmaus) Mopgoio2us U usem Kpucmasiios
Pa3/IuYHbI; COCMAB U KOHUEHMPAauus BKIYeHUU 8 KpUCMA1Iax Bapbupyrom 8 LUUPOKUX Npedesiax, pe3Kko
MEHSHOMCSA KOIUYEeCMBEHHbIe XapaKkmepuCmuUKU JTFOMUHECUUPYHOWUX aimasos u m.o.

ANIMA3bl, BbIPAUIEHHbIe B YC/I0BUSX OMHOCUMEsbHO YMepeHHbIX memnepamyp (0o 1100 K) u
HeBbIcoKux dasneHull (do 10° [1a), omau4aromca Nno cBoOUM Gu3uYeckum cBoUICMBAM om KpUCMAs/IoB
a/iMasda, CUHMe3UPOBAHHbIX B KAMepax BbICOKO20 0dB/eHUsA. Hekomopbie Haubonee BaXHbie
0C06eHHOCMU NOJTYYeHHbIX MOHOKPUCMAJI/IOB a/iMasd NpeodCcmas/ieHbl HUMe.

1. CmpykmypHOU 0CO6eHHOCMbIO BbIPAULEHHbIX KPUCMAJI/IOB AAMAasd ABJASemcs Haaudue 08yxX
30H:  MOHOKpUCMA/IbHOU — 060/104KU € niomHocmbro  ouciokayud — (1,8-6,3)-10? m?  u
NOJIUKPUCMA/I/IUYECKO20  UeHmpd, umerowie20  NJIOMHOCMb oucnokayud 10"7-10"8M2.
lMonukpucmaniu4deckud yeHmp — aamas, CUHMe3UupoBAHHbIU B Xe/1e30-y2/1epoo0HOM Cnsidase npu YoapHo-
BOJIHOBOM B0O30elicmBuu. Jlay3epammbl (puc. 2, @) NOKA3bIBArOm, YmMo Ha PoHe OmaoesibHbIX YemKux
OUPPAKYUOHHBIX MAKCUMYyMoB Habsrodaemcs cnjiowHoe ouggysHoe Kosbuo. Acmepusm SB/ISemcs
c1iedcmBuemM Haauqus NoJIUKPUCMAI/IUYeCcKo2o 3apoobilud, YCuusarowe2o0 BHympeHHue degopmayuu
MOHOKpUCMA/d. B 3mol CBA3U MOMHO NPeonosiodums, Ymo U3y4yaemble KPUCmasiibl UMerom
2eHemuyeckul yeHmp ¢ pyoumMeHmdapHbIMU NPU3HAKAMU 3apo0biud OUHAMUYECKO20 NPOUCXOHCOCHUS.

2. Ha puc. 2,6 npedcmas/ieHa 3a8ucumMocms mepMooKucumesbHol cmodkocmu — TOCm (Ty u To)
[30], nonydeHHyro 018 UCC/IE00BAHHBIX MUKPO- U HAHONOPOWKOB aJIMA3d PA3/IUYHO20 2eHe3ucd.
Viccnedyembie anmassl 00CMAamoYyHO mepMocmoUKu, HO, BepOSMHO, Bciedcmaue 60/1bwol KpynHocmu
yacmuu, NOCKOJIbKY KUHemuyYyeckue KOHCMAHMb! peakyuu OKUC/IeHUS OYeHb HU3KUE U UX MOXCHO
CPABHUMbL MOJILKO C Y/IbMPAaoucnepcHbIMU aamasamu YA, CuHmesupoBaHHbIMU COMPYOHUKAMU
VIHcmumyma npobiem mamepuasiosedeHust HAH YkpauHbl, mabi. 1.

3HaveHuss TOCm pasiuyHbIX AJIMA308 NOKA3bIBAOM, YMO UCC/Ie0yeMble a/iMasbl NO 3HAYeHUro
BesluYuH Eq, [NA, oo, memnepamypa, npu Komopol docmu2aemcs MaKkcUMaibHAas CKOPOCMb OKYUC/IeHUS
— Tm, memnepamypa Ta, npu Komopol cmeneHb oKkucsieHuss 3a 1000 ¢ cocmasnsiem 1% 67u3Ku K



NPUPOOHBIM UMNAKMHBIM anmasam [TMAK-4 (mabn. 1) u cusibHO Omu4aromcs Oom pesysibmamos,
nosnyyeHHbIX 8 [30] a9 anmasza, CuHMe3UPOBAHHO20 B Hy2yHe NymeM YyoapHO20 CHAMUS U NOJTYYeHHO20
8 KAMepax BbICOKO20 0aB/IeHUS.

Takum obpasom, ucciedoBaHHble anmassl AT® umerom Huskue 3Ha4eHuss TOCm. Ha ocHoBaHuu
Kosiu4ecmseHHo2o0 conocmassieHuss TOCm a/MasHbIX NOPOWKOB PA3HO20 NPOUCXOMOCHUSI MOMCHO
CKA3amse, YMo U3y4aemble asiMasbl 3aHUMArom BNOJIHE onpedesieHHoe Mecmo Ha npsimod, onuckisarowsed
B3aUMOCBA3b BeIUYUH Tm U Ta (puc. 2, 6).

Tabauya 1
KuHemuyeckue KOHCMaHmabl peakyuu OKUC/IeHUs!
KpUCmMasios amadsd pdsHo20 2eHe3ucd
SHepeust [ped3KkcnoHeH- YoenbHas
Anmas // npoucxoxcdeHue akmusayuu, Eq yuanbHbIG NOBEPXHOCMb
. KIDi/MOJIb MHOXUMesb A o0, M*/2
VA // cuHme3suposaH 8 VMM HAH YkpauHbl 50,8+1,4 4,5+0,3 390
JIAT // cuHmesuposaH 8 UXDY PAH 40,4+2,5 1,8+0,3 123
MMAK-4 // lNonuzaldmkue uMnNakmHsbIe aimassl 49,1+1,8 1,7+0,3 3,1
AT® // curme3uposaH 8 [1TY «[1» 57+0,3 1,6£0,3 1,0
BA // cuHme3suposaH 8 HTY «/J[1» 36+1,8 2,4+0,3 106

3. Mi3omonHbId cocmas yenepooa. Miccredosanuck KpUcmasisibsi amasd pasmepom om om 5- 10~ do
25-107 m. [poBoousica aHaau3 coomHouweHus uzomonos yenepoda > C/"? C epagpuma s ucxoOHoM cniase,
2paguma u aamasa nocse yoapHoO-80IHOBO20 BO30eUCMBUS U d/iMa3d, BbipdlieHHo20 B CNJidBe Noc/ie
NAMU MepMUYecKUX YUK/I08, aimasd, mabsi. 2. YcmaHosieHo, 4mo seauduHa A'>C 8 ucxooHom 2pagume,
8 epagume u asamase nocsie so3delicmaus yoapHoU BoIHOU COCMABU/IA COOMBEMCMBEHHO -23 %o, -23,4 %o
U 24,3 %o. B BbipaweHHom aimasze — (-3 1%o). YcmaHoB1eHo make, 4mo UeHmMpasibHas Yacme KpUCmasia
cooepxium APC -24,4%0 8 Makom x3e Koaudecmse Kak U NOJUKPUCMA/IIUYEcKUue B3pbIBHbIE a/IMA3bl.
Takum obpazom, senuduHa A C Bo B3pbIBHOM NOJIUKPUCMA/IIUYECKOM A/IMA3e U 8 UeHmMpasibHol 4acmu
BbIPALEHHO20 KPUCMA/I/IA NPAKMUYEeCKU 00UHAKOBA, NpU 3MOM MOHOKPUCMA/IbHAS 060/104Ka umeem
BeIUYUHY -3 1%o. Takasi AHOMAsIbHAsi PA3HOCMb 3HAYeHUU CBS3AHA C HA/IUYUEM 30H, Pe3KO OMJIUYarOUUXCS
no ¢usuyeckum cBoUCMBAM. b/IU3KUMU COOMHOWEHUSMU U30MONO0B XapaKkmepu3yromcs 06pasubl Yy2yHd,
Komopble neped B3pbiBHOU 06pabomkol Npou/iu MexaHoakmusauuro. B 3mom npumepe yenepoo
COHOKpUCMAsibHOU 060/109KU UMeem COOMHOoWeHUe Uu30monoB —32,4%o. /Jlpy2umu C108amu, Qaimas,
BblpaleHHbIt B meepdoll cpede npu MepMOOUHAMUYecKUX Napamempax, Coomsemcmayroujux obaacmu
e20 MemacmabusibHOCMU, UMeem 30HA/IbHOe CMpOeHUe — UeHMpPAasibHYH 4acme U 060J104KY.
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Tabauya 2
V130monHbit cocmas yeiepodd 8 ¢pasax Yy2yHa u 30Hax aimasa

ABC, %o
Obbekm aHanuza B3pbis +TLJO MexaHoakmuBuUpoOBaHH
(5 yuks.) bIl Yy2yH + B3pbiB

pagum 8 Yy2yHe:
— UCX00HbIU 0bpazey -23,0 -23,0
— nocJie HazpyxeHus yoapHoU BoJIHOU -23,4 -23,2
lNoukpucmasisl aamasd, CUHMe3UPOBAHHbIE 243 250
8 yoapHoU BoJIHE ’ ’
BbipaujeHHble MOHOKPUCMA/Ibl A/IMA3A;

— UeHMpPAsibHbIU NOAUKPUCMA/IIUYECKUU 3apo0bitu -24,4 -23,2

— MOHOKPUCMA/IbHAs 0060/104Ka -31,0 -32,4

4. B pesysbmame uccnedosaHus ISP aamasos 6bi10 YCMAHOBAEHO, 4YMO NO  3HAYEHUH
KOHUeHMpauuu azoma obpasuybi KpUCMasios BbI0esIsiiomcs B HOBYH CAMOCMOSMEbHYH 2pyNny U pe3Ko
OMJIUYArOMCS OM AJIMA308 CMAMUYeCKo20 cCuHMe3da (Npou3soocmBo [10IMABCKo20 aamMazHo20 3a800a),
umesi bosiee BbICOKYHO KOHUeHmpauyuro aszoma (ysenudeHue Ha 30%). [MonywupuHa ueHmpasibHoU
KOMNOHEeHMb! NApAMAazHUMHOo20 a3omad 8 OMHOCUMEbHbIX eOUHUUAX K cepulHbiM aamazam (AH=1)
cocmasnsem AH=0,94, mabs. 3. CuHme3upoBaHHbIe MOHOKPUCMAJI/Ibl A/IMA3d HE UMEHOM OMHOWEeHUe
K ajiMasam, CUHmMe3supyembiM 8 NPOMbILLIEHHOCMU.

5. OnpedeneHue usema srOMUHeCcUeHyUU Kpucmasnaos aimasa 8 Y®D-sy4ax nposBoousioch B
nabopamopuu Ne11 BHWWAnmaza. Okono 25% Kpucmasnanos npu KomHamHol memnepamype
JIFOMUHeCUyUpoBasu: 20aybbimM (~15%), xenmo-3eneHbim (~9%) u oparxessim (okoso 1%) usemom. Kak
Npasusio, CUHMemuyecKue asmMasHble MUKPONOPOWKU makue cBoUCMBAa He deMoHCmMpuUpyrom. Takum
06pazom , UCCc/1e00B8aHHbIE MOHOKPUCMA//Ibl COOMBEMCMBYHM NPUPOOHbLIM 06pA3yam.

Tabauya 3
Pe3ysiemamai ucciedosaHus 1P Kpucmasios aamasd
lNonywupuHa yeHmpasabHoU
KOMNOHEeHMbI NAPAMa2HUMHO20
asoma (8 omHocumesibHbIX
eo0uHUUAax K cepuliHbIM aimazam)
AH

CymMmMapHasi KoHueHmpauusi

Tun uccnedyembix a/iMasos, napamazHUmHo2o0 asomda (8
MemoObl UX NOJTYYeHUs] OMHOCUMEsIbHbIX €OUHULAX K

cepuliHbim anmaszam) C

CeputiHble KpucmaJsisisl,
CUHMe3UpOoBAHHbIe B KAMepax 1,0 1,0
BbICOK020 0aBJIeHUS

AJIMA3bI, BbIPAWEHHbIE B Yy2yHe:

- obpaszey N 1 1,07 1,46
- obpazey N@ 2 1,31 0,94
- obpaszey N° 3 1,27 0,97

Ha ocHoBaHuUU pe3y1bmamos, NOJIYYeHHbIX NPU UCCIe00BAHUU BbIPAUEHHbBIX KPUCMA/I/I0B a/iMA3d,
U CpPasHeHUs Napamempos CUHMe3UPOBAHHbIX AJIMA308 8 MemacmabuibHoU 061acmu ¢ aHA102UYHbIMU
pusuyeckumu cBoUCMBAMU NPOMbIUIICHHbIX A/IMA308 U HEKOMOPbLIX NPUPOOHbIX, MOMCHO coe/amb
c1edyroujue BbIBOObI.

Anmas, BbipawieHHbIl 8 mBepdoll yenepodcodepxcawiel cpede 8 duanasoHe memnepamyp 600-
1100 K u dasnerud do 10° [la, obpasyem camocmosamesbHyro epynny U ¢ 00CMamoyYyHol cmeneHbio
HadexHocmu moxcem bbimb 0UA2HOCMUPOBAH NPU NPOBEOGHUU KOMNJIeKCA MAakux ucciedosaHull Kak
TOCm, 3P, TCJI, IK-cnekmpockonus, u3omonHbIt cocmas u op.

OOHUM U3 BayHelwux cBolcmB, Bnepable O0OHAPYIEeHHOM HAMU B 3KCNepuMeHmax no
mBepoogazHomMy asmMazoobpaszosaHuro, ABJASEMCS HAIUYUe 2eHemu4yecko2o UeHmpa — 3dpoobiuid
JuHamu4yecko2o NpoucxoxcoeHus. [To0obHble ocobeHHocmu, ommeyveHHble 8 pabomax [3, 5, 31, 32.],
Hab1100anuCh Yy anamasa KopeHHbIx mecmopoxcoeHul Cubupu, FOxHoU AgpuKku, a makxie poccbinel
Ypana. MoxHo donycmums, Ymo MOJILKO 078 mepmMoouHamudyecku memacmabusibHold obaacmu
BO3MOXCHO ~@/MA3006pazoBaHue B OUCKPeMHOM pexume, npu 4em C uHmepsasamu Jsitobol
NPOOO/IHUMENILHOCMU Me*0y 3MAanamu 3dpoX0eHus U pocmd, 3manamu pocmd. [JuckpemHocmsb
pocma Mmoxem bbimb CBA3aHA C NPOUECCamMu CO2acoBAHHOU Nepuoouyeckol peopeaHu3auuu
ouccunamuBHbIX CMPYKMYyp B KOHUEHMPAUUOHHOM NoJie, OKPyxXcarowemM Kpucmasia, ¢ @u3UKo-



XUMUYECKUMU U3MeHeHUSIMU, NPOMeKarouuMu Ha NOBEPXHOCMU pACMyuje20 Kpucmasia.

Takum obpasom, CBOUCMBO AAMA3d COXPAHSIMb  UEHMPA/bHbIO  (aIMA3HbIl)  3apoobiu
NPosABSeMCcs B MOM C/Iy4ae, ecsiu 3apoxoeHue NpomeKkaem B8 YCA0BUSX BbICOKUX OMK/IOHeHUd om
pPABHOBECUS, A POCM OCYUecmaIsemcsl B NoJie KuHemu4yeckold ycmoU4yuBoCmuU, pacnosioMeHHOM B
obsiacmu mepmoduHamu4yeckold MemacmabusibHOCMU, NPU 3MOM pa3pbiB BO BPEMeHU Mexoy
3AKOHYEHHbIM NPOUECCOM 3apOoX0eHUss U HadyajsoM nNpouyecca pocma Moxem umems o6y
NPOOO/IHUMENILHOCME.

Cpedod, B kKomopol anamaz cnocobeH K dUCKpemHomMy pocmy 8 npupode, Moxem bbimb mBepaas],
2azosas (noomaepxcdaemcs 3KkcnepumeHmamu 3sepcona, b. CnuubiHa, []. @edoceesa, V. Kynakosod,
A. PyOeHKko u 0p.), XuoKasi — BbICOKOMeMNEePamypHbIU 371eKmpo/iumuyeckul pacmsop, Hanpumep,
codepxcauul yenesodopooskl. B nepBomM u NOCIEOHUX C/IY4asx NPUMEPAMU MO2ym C/IYX UMb pPA3/UuYHble
munbl npossaeHull aamasa 8 csA3u ¢ eunepbasumamu [33-35] — B mMazmamu4Yyeckux nJaamuHo-
XPOMUMOBBLIX MECMOPOXCOCHUSIX, HENOCPEACMBEHHO B Y/IbMPAOCHOBHbBIX NOPOOAX, A/IMA3HbIX POCCHINSIX.
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Abstract

The paper presented the possibilities of agrotourism development in Tsakhkunk village,
Gegharkunik region, as well as existing prerequisites and prospects. The paper also identified
challenges that hinder the development of agrotourism, and suggested ways to overcome them.
Tsakhkunk village is one of the colorful villages of Gegharkunik region, which has unique
prerequisites for becoming a popular tourist destination, in particular, from agritourism’s
viewpoint, which will allow sending large tourist flows there, because today agrotourism has
become one of the developing and most important types of modern tourism industry. The
development of agrotourism contributes to the development of the economy of the rural
community, improving the lives of rural residents, creating jobs, as well as reducing unemployment.
The development of agrotourism is emphasized by the fact that it creates additional jobs in villages,
provides employment, profitability of the local population and increases the standard of living of
the rural population in rural areas, promotes socio-economic development and reduces emigration
from rural areas. Therefore, it is necessary to develop a vision for the development of agrotourism.
It is necessary to take steps and measures for the development of rural agrotourism, to which the
indigenous people themselves make an exceptional contribution.

AHHOmMayus

B pabome 6bi1u npedcmassieHbl BO3MOXCHOCMU PA3BUMUS d2pOmypusMa cesd L{axKyHK
[e2apKyHUKCcKoU obsiacmu, cyuiecmayroujue nNpeonochiiku U nepcnekmussl. B pabome 6biiu
BbISIBJIeHbI MAKM*(e BbI308bl, NPENSIMCMBYWUe pAa3BUMUK d2pOMYpU3Ma, U NPedsioxdeHbl Nymu
ux npeodosieHus.. Ceno LIaXKYHK-00HO U3 YHUKAJIbHbIX U KOJOPUMHbIX cesl [e2apKyHUKCKoU
obsiacmu, Komopoe umeem YHUKA/IbHbIe NPeoNoChIIKU 0J1 Mo20, Ymobbl CMAame NONY/SPHbIM
MYpUCMUYecKUM HanpasaeHuem, B8 YaCMHOCMU, C MOYKU 3peHUs a2pomypu3md, Ymo No3B0/UM
Hanpasums myoa 6o/buwiue mypucmuyeckue NOMoKU, Ubo ce2o0Hs azpomypu3m CMasa 00HUM U3
PA3BUBAIOULUXCA U BaMCHelWuUx BUOOB coBpemMeHHOU mypucmuyeckol uHOycmpuu. Passumue
aspomypusma cnocobcmayem pasBUMUK IKOHOMUKU CeIbCKOU OBUUHBI, YI1YYUIeHURD XHCU3HU
cesibCKux dumeriel, Co30aHur0 paboyux mMecm, COKpauwieHuro YyposHs bespabomuubl. Pazsumue
azpomypusma Noo4YepKuBAaemcss mem, Ymo OHO co30aem 00NOJIHUME/IbHbIe paboyue mecma 8
cenax, obecneyusaem 3aHSIMOCMb, peHMabesbHOCMb MeCMHO20 HaceseHus U NoBbiuidem
VPOBEHb U3HU Ce/IbCKO20 HAcesieHus B CeslbCkol MecmHOCmU, cnocobcmsyem CouuasibHo-
IKOHOMUYECKOMY pa3sUMUKO U COKpawaem YpoBeHb 3MUepauuu U3 celbCkol MecmHoCmuU.
[Tosmomy Heobxooumo Bbipabomams BUOEHUE pa3BUMUS  dzpomypusmd. Heobxodumo
NPeonpuUHSMb Wwa2u U mepbl 01 pA3BUMUS d2pomypu3ma cesd, 8 KOmopbil BHOCSM CBOU
UCKJIOYUMEIbHBIU BK/1AO CAMU KOPEHHbIe XUmesu.

Keywords: Ethno-tourism, tourism potential, infrastructure, development strategy
Kntoqesbie coBa: EmHo-mypu3mM, mypucmuyeckuld NomeHyuas, UH@pacmpykmypa,
cmpameausi pazBumusi



Introduction: Rural tourism is the vacation of citizens in rural areas, as well as in guest houses
created by a rural families on the basis of their own residential houses and household plots, as well as
on a plot of land allocated for farming[1].

Rural tourism is purposeful travel to rural areas with relatively undisturbed ecosystems and
ethno-cultural complexes that provide a direct contribution to solving the problems of the rural
population and are subject to an adequate management regime based on sustainable development/2].

Rural tourism is a set of various services for living in a rural house, eco-tours, adventure hikes and
direct participation in the life of the local rural population[3].

Rural tourism is a segment of the tourist market, the distinctive feature of which is recreational
activities in nature in attractive rural areas, as well as in protected natural territories. This segment
includes a number of different types of activities: from scientific tourism, wildlife observation and
photography, to consumer activities (fishing and hunting), as well as sports and adventure tourism. [4].

Agrotourism presents itself a temporary residence of tourists in rural areas for the purpose of active
vacation. The goal is to enjoy the rural environment in all its manifestations. Agrotourism provides an
opportunity to get acquainted with rural life, the peculiarities of the rural world, enjoy eco-friendly food,
as well as be present in the process of developing and producing agricultural products, dairy products in
rural conditions, etc. This type of recreation gives visitors, tourists, especially citizens, the opportunity to
acquire knowledge about the conduct of the economy, get acquainted with the production of agricultural
products, as well as enjoy the rural flavor in all its charms. Agrotourism creates opportunities to represent
specific branches of agricultural business: wineries, dairy production, fruit orchards, dryers.All this is of
great interest to tourists, so the organization of agrotourism in any rural community should be purposeful
and coordinated.Gegharkunik region has ample opportunities for the development of agrotourism. In the
work, in particular, the peculiarities of the development of agrotourism in the village of Tsakhkunk were
studied, a number of measures were carried out to develop agrotourism. People, living in Tsakhkunk, used
to find work in the factories of the neighboring village called Gagarin, today local residents have the
opportunity to develop their own farms thanks to tourism - in particular agritourism. One of the priorities
was the reconstruction of the Tsakhkunk community center, which will form a unique rural area and
rural flavor. Then the creation of a tourist information center became a big step towards the
development of agrotourism as well as other types of tourism. The village has its own unique flavor,
visiting Tsakhkunk, a tourist will be able to enjoy the untouched nature of the village, take part in rural
life, enjoy natural, eco-friendly food, be present at the process of baking lavash, the Armenian national
bread. Besides, the process of baking noodles, in which the women of the village put their whole soul,
can also be interesting for a tourist. Their bread and noodles were initially in demand only by neighbors.
Circular bread and noodles, made a few years ago in front of their houses, are already consumed today
both in the newly built local restaurant, as well as in Yerevan and Dilijan, and are already known to
tourists. In the village there are also guest houses and restaurants[5]. In particular, the Tsakhkunk
restaurant is known, which according to Forbes magazine is among the top ten restaurants in the world
in 2021. The list was compiled by the famous traveler-writer Ann Ebel, who visited Armenia and
personally appreciated the rich color combination of flavors of local products and dishes. In the
restaurant, the guest was most impressed by the unique breakfast, which included a number of local
varieties of ordinary and smoked cheese, lavash, eggs with mountain herbs, aveluk and noodle soup. By
the way, not only the taste of the dishes was appreciated, but also their design and delivery, which also
impressed the foreign guest. Such an approach also contributes to the development of the service sector
and the formation of a new level. Not depending on the fact that there are few restaurant and hotel
facilities in the village, unfortunately, only the Tsakhkunk restaurant is known in the village. There are
noticeable problems of agrotourism development in the village, which require urgent solutions. In order
to develop the village Tsakhkunk, it is necessary to create an information base that will immediately lead
the tourist to the village. Here it is necessary to emphasize the close cooperation of the private and public
sectors. Thus, it can be stated that the village Tsakhkunk can be a well-known center of gastrotourism,
if, of course, appropriate measures are taken in this direction. Along with an agrotourism, the other types
of tourism can also be developed in the village. The presence of fortresses, ancient settlements and tombs
on the territory of the village testifies to the existence of an ancient settlement here. Therefore, the
village of Tsakhkunk is also exclusively from cultural tourism’s viewpoint. There is also a Surb Sarkis
chapel in the village Tsakhkunk, which dates back to the 7th-19th centuries. Many traditions are
associated with the chapel. There is a holed stone at the entrance, according to local residents, passing
through it, the seemingly impossible aspirations and cherished desires of people could come true. In 2006,
the construction of the Surb Sarkis Church was completed next to the chapel. Along with the



development of agrotourism, the village also has prospects for the development of cultural, gastro - and
ethnotourism/[6].

Methodology and Analytical Results: For the development of agrotourism, it is necessary to widely
disseminate information among tourists, which can be both in the online and in the offline space. It is
necessary to create favorable conditions for local residents, encourage them to engage in agrotourism,
use their own households in the interests of community development. This will help to increase
employment, in addition, preserving the old, traditional, therefore, it is also necessary to introduce
innovative technologies, hold festivals in a new format, present the agricultural market to international
tourists, etc. It is obvious that in the Gegharkunik region, tourist flows are mostly distributed unevenly.
The problem is related to uncoordinated tourism activities in a number of rural communities. For the
development of agrotourism in Tsakhkunk village, it is necessary to create a long-term development
program, which should proceed from the priorities of rural development.

A positive social component of agrotourism is the involvement of rural residents in the service
sector. This type of tourism will provide an opportunity to unlock the tourist potential of abandoned rural
areas, contribute to the revival of rural life and turn the village into a well-known agro-tourism
destination. During the agrotourism , tourists are usually offered the following services.

> Accommodation in cozy private mansions

» Eco-friendly food

> Getting to know the history of the village

> Berry picking hikes

» PFarticipation in national ceremonies and events

> Participation in the process of creating a local product

To root the agrotourism in the village, it is recommended
e /mproving community infrastructure
e Development of tourist infrastructure (qguest houses, restaurants, various service and
entertainment facilities)
e Creating new job opportunities
Dissemination of information on different platforms
Targeted marketing activities
Inclusion of the village in the proposed tourist packages, visits to places of historical and cultural

value

Organizing gastro tours,

Holding festivals

Holding traditional holidays and festivals

Usage of innovative technologies in the service sector

Conclusion: thus, we can state that the village Tsakhkunk has great prerequisites for becoming a
well-known agrotourism center, therefore it is necessary to make the agrotourism development program
of the village one of the most important priorities of the region.
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Abstract

Ice is a polycrystalline solid rock. Mineral formation begins already in the body of the glacier.
But during their downward movement, mountain-valley glaciers cut off the sides and the bed of
the valleys, due to which a certain natural incision is formed into massifs of bedrocks, often difficult
to study in high mountains. Crushed rocks are transported to low relief areas, where, after ice
melting and dehydration, they are deposited in the form of moraine deposits. Their study is of
practical interest for a more complete identification of the complex of minerals in a particular
geological region. About 40 new minerals have been discovered in the Darai-Piyoz area, most of
them in moraine deposits.

Keywords: Glaciers; Highlands; Mineral Formation;, Metamorphism,; Pegmatites;
Carbonatites; Tajikistan

1. Introduction

Moraines are the product of glaciers. It is known that for the development of glaciers, a
combination of two factors is necessary: the excess of precipitation income over consumption and the
presence of rather low temperatures at which snow does not have time to melt, accumulates, compacts
and transforms into ice. These conditions are typical for the highlands. Tajikistan is a unique mountainous
country in which the difference between the minimum and maximum marks is more than 7000 meters.
Due to the high mountainous part of the relief, glaciers are widespread here. Thus, almost half of all
glacial areas in Central Asia are located on the territory of Tajikistan at an altitude of 3500-5300 meters
above sea level [1]. Despite the fact that the area of glaciation occupies only 6-8% of the country’s
territory (8476.2 sq. km), the number of glaciers exceeds 8000, and the volume is 567 km? [2].

A comprehensive study of glaciers and products of their deposition has always been an urgent task
of research. This paper touches upon one of the aspects of the study, which is practically not covered in
modern literature.

2. Methodical instructions

To identify the complex of minerals, a technique was used that is common in geological studies:
field sampling from bedrock, talus, or moraine deposits, and later on, the use of a complex of laboratory
methods (spectral analysis, chemical, thermobarogeochemistry, etc.).

3. Ice as a rock

Not all geologists are aware that ice is a rock, because the low melting temperature, high plasticity
and flow rate put it in a somewhat isolated position. Most minerals become liquid at much higher
temperatures.

At normal temperatures and pressures, ice is an ordinary solid crystalline body; it is subject to the
same influences, deformations and processes as ordinary rocks that we are used to seeing in a solid state.
As a result of the process of accumulation and transformation of snow into ice, which is similar to the
process of accumulation and transformation of sedimentary rocks, a polycrystalline sedimentary-
metamorphic monomineral ice rock is formed [3]. It composes a great bulk of the moving glacier. As the
ice is saturated with clastic material, moraine-containing ice is formed, and at the end, the main moraine
(orthotill) is formed, in which the amount of ice decreases, and the mineral mass is dehydrated.

As in the case of the movement of sedimentary rocks, the flow of ice down the slope of the bed is
accompanied by the appearance of various deformations in the body of the glacier. Along cracks and
cleavage surfaces, moraine material can rise into the interior of the glacier and even to its surface.
Normal plastic flow is noted with the uniform slope of the bed, with flattening or the presence of ledges,
scaly-thrust structures appear, and an increase in the slope leads to block slip and the formation of



tension zones. The same mechanism and the same forces are involved in the movement of rocks [4].

4. Alkaline massif Darai-Piyoz

Darai-Piyoz administratively belongs to the Rasht region and is located at the junction of three
mountain ranges — Turkestan, Alai and Zeravshan (Figure 1).
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The Turkestan-Alai mountain range is considered as one of the most important in terms of the
existence of glaciers. The most important rivers of Central Tajikistan — Zeravshan and Surkhob — originate
from here. The Darai-Piyoz alkaline massif is located on the left bank of the Obi Kabud River and belongs
to the Surkhob River basin. The area of Darai-Piyoza intrusive rocks is 16 km? (Figure 2).

F/gure 2. Appearance of the Darai- -Piyoz alkallne maSSIf )

There are moraines in the Darai-Piyoz area, thei length reaches 1,5 km, width is 300-500 meters,
and thickness is 100 meters. The general view of the moraines is shown in Figure 3.



Figure 3. Location of moraines in the Darai-Piyoz area

The Darai-Piyoz alkaline massif is known in Tajikistan as a unique geological object, with which
finds of numerous, including new, minerals are associated. In fairness, it should be noted that most of
these minerals are found in moraine deposits. Many minerals in the region are located in hard-to-reach
places, in high mountains, and their study presents certain difficulties. Therefore, the presence of
moraines facilitates the identification of a complex of minerals that may be hidden in bedrock, and
searches often lead geologists to discover of new minerals (Figure 4).

Some of the blocks in the moraine are quite confidently identified with outcrops of bedrocks, a
small part of the fragments can be presumably tied to bedrock outcrops, and for another group of
fragments, it was not possible to make an exact binding to specific areas of the massif. It is the latter
group that includes fragments of essentially quartz rocks with rich rare earth and rare metal
mineralization. Findings of new minerals are confined to all the listed groups. About 40 new minerals
and their varieties have been discovered in this area. Most of the minerals are named in honor of Tajik
and foreign scientists, as well as according to the geography of the area: baratovite, dusmatovite,
arapovite, sokolovite, pekovite, tajikite, sogdianite, daraipiyozite, turkestanite, surkhobite, zeravshanite,
tianshanite, alexandrovite, faizievite, etc. The mineral alexandrovite is named in honor of the great
Russian scientist, geochemist, geologist and mineralogist Stanislav Mikhailovich Alexandrov [5].
Fayzievite was named after the outstanding Tajik scientist, well-known mineralogist, corresponding



member of the National Academy of Sciences of Tajikistan, Doctor of Geological and Mineralogical
Sciences, Professor Abdulkhak Rajabovich Fayziev, who made a great contribution to the development
of domestic mineralogy [6]. Dusmatov V.D. is known for his work on Darai-Piyoz [7, 8]. Academician
Baratov R.B. headed the Institute of Geology for 35 years [9-12], etc.

When a complex of minerals was discovered, some minerals known in other regions were found
here for the first time. These include titantaramellite, barylite, and molybdenite. If barylite is established
for the first time in the territory of Tajikistan, then the discovery of titantaramellite is the first on the
Eurasian continent [13, 14].

As an example, figure 5 shows the mineral turkestanite.

Figure 5. Turkestanite crystals (green) are in association with the minerals calcite, fluorite, aegirine and
feldspar

5. Authigenic mineral formation

The main mass of new minerals at Darai-Piyoz is associated mainly with rocks of pegmatite and
carbonatite composition. This does not seem accidental, because in general, a huge complex of minerals
is associated with pegmatites and carbonatites. However, mineral formation begins already in the body
of the glacier, so a few words should be said about authigenic mineral formation.

Carbonates (calcite, less often aragonite), sulfates (gypsum), silica, iron and titanium hydroxides
are formed in the body of the glacier. So there are air bubbles in the thickness of the ice enriched with
aggressive carbon dioxide, which contributes to the dissolution and subsequent precipitation of
carbonates and sulfates from solutions [15]. The author points out that gaseous inclusions in ice do not
differ in their elemental composition from atmospheric air, but the quantitative ratio of gases in it is not
the same and can have a fairly wide range of fluctuations, reflecting different degrees of ice
metamorphism. Sometimes the zones of carbonate cementation of pebbles in the terminal moraines can
reach 7-8 m [3].

The chemical composition of moraines can be influenced by sediments assimilated by the glacier.
With a strong change in the pH of pore solutions towards an increase in alkalinity, conditions are created
for the corrosion of quartz and feldspar grains and the migration of SiO.. The cryogenic concentration
(increase in water mineralization during its partial crystallization) of rezhelational waters containing
SiO2 can sometimes lead to the formation of accumulations of authigenic silica on the ice bed in the form
of sinter crusts up to 1 mm thick [3]. Partial neoformation and near redeposition of iron hydroxides are
noted, as well as such phenomena as corrosion of detrital grains of some minerals, hydrolysis of layered
silicates, and the appearance of regeneration rims on microcline grains. Iron and titanium can be released
from the crystal lattice of biotite, which, due to their low mobility, immediately precipitate in the oxide
form. The glandular neoformations cause brown shades of the main moraine [15].

Knowing what processes take place in the body of the glacier, one can judge whether these
minerals are newly formed or were picked up from the sides and the bed of the valleys.

The features of the under-ice environment, on the one hand, testify to the peculiarity of the under-
ice diagenesis of the main moraine, but, on the other hand, the similarity of processes with those that
take place in ordinary rocks confirms the validity of classifying ice as rocks.



6. Instead of discussion

It is known that, on the one hand, a complex of georisks is associated with glaciers, which can
manifest themselves as a result of abnormally rapid melting, pulsating character of movement, damming
of rivers by glaciers, etc. On the other hand, glaciers are accumulators of huge moisture reserves and a
source of fresh water. From these positions, they act as the economic resource of the country, its wealth.
Without going into details of other functions of glaciers and their planetary significance, since this is not
the purpose of this article, we can only say that sometimes the destructive activity of glaciers is beneficial,
since rocks are partially crushed and demolished into lower areas, where they become more accessible
for study or use on the farm. Building materials are usually named among the minerals associated with
glacial deposits, but phosphorites, brown coal, and amber are also found [16]. The volume of deposits of
building materials can reach 200 million m°.

When sliding down the glacier is enriched with detrital material. If we take into account that the
excess can be kilometers, a natural cut into the rock masses is obtained, accompanied by a partial opening
of the bedrock. For example, the upper reaches of the tributaries of the Fedchenko Glacier, the largest
glacier not only in Tajikistan, but also in the world (outside the polar regions), begin at an altitude of
7480 meters above sea level, and the end of its tongue descends to a height of 2910 meters, that is, the
excess is more than 4.5 km. The length of the glacier is 77 km; the thickness is up to 1 km [2]. Glaciers
can cover different hypsometric levels, not only due to the difference in heights, but also due to melting
and subsidence. This demonstrates Figure 6, which shows the upper boundary of the Fedchenko Glacier
fragment, measured in different years.

Traces of ancient glaciation
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Figure 6. Position of the surface of the Fedchenko Glacier in different years,; cross profile No. 4
(according to the Agency for Hydrometeorology of the Republic of Tajikistan [17])

Sampling of moraines does not cancel the study of primary mountain ranges, but facilitates the
task of geologists in identifying a complex of minerals in a particular geological region.

7. Conclusion

Sometimes factors that are generally regarded as negative can play a positive role.

The destruction of bedrock by glaciers facilitates their study or use as building materials. The
second negative factor is the inaccessibility due to various reasons (lack of access roads, high altitude,
remoteness from settlements, unprofitable production...). Due to the inaccessibility, some moraines
remain intact and are an attractive object for testing and identifying a complex of minerals in a certain
area. An example is the Darai-Piyoz region, which gave mankind more than a dozen new minerals.

Dozens, if not hundreds of minerals are associated with carbonatites and pegmatites, and
geologists are convinced that the scientific potential of the Darai-Piyoz massif in relation to the search
and discovery of new minerals has not yet been exhausted.
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Abstract

The aim of the study: to study the amount of hepcidin and other iron-containing proteins in
patients with [-thalassemia to clarify their features in differential diagnosis, prognosis of the
disease and, consequently, in treatment. The data obtained showed that the level of transferrin
compared to the results of lactoferrin is low. Lactoferrin in patients transports iron more than
transferrin. In this exchange, hepcidin indicators can be used as a humoral regulator, which vary
depending on the patient's condition and on the genetic forms of -thalassemia.

Keywords: iron, thalassemia, ferritin

Hepcidin is a humoral regulator of iron metabolism. Hepcidin has antibacterial properties. Like
other antibacterial peptides, hepcidin can cleave the bacterial membrane formed due to the spatial
dissociation nature of hydrophilic (positively charged) and hydrophobic (negatively charged) side chains.

Wrong humoral regulation of hepcidin occurs during anemia. Ferritin (SF) was originally isolated
from the spleen. Mucosal cells synthesize the ferritin precursor apoferritin (molecular weight 450 kDa),
which forms ferritin upon interaction with iron hydroxide phosphate [3]. Ferritin is also involved in the
process of iron deposition, which accumulates mainly in the liver, spleen, and bone marrow [4]. If the
amount of parenterally administered iron exceeds the capacity of the ferritin depot, then excess iron
accumulates in the liver as part of hemosiderin, which is a derivative of partially degraded ferritin [5].
Lactoferritin (LF) is one of the components of the body's immune system, takes part in the system of
innate humoral immunity, requlates the function of immunocompetent cells and is a protein of the acute
phase of inflammation. The most studied function of lactoferrin is the regulation of iron content in the
body [6]. However, it is possible that transferrin has an even more important function than transport.
This protein is able to specifically recognize hemoglobin-synthesizing reticulocytes, and this recognition
ability ensures that the iron contained in it is delivered only to those cells that specifically require iron
[7]. Thus, literature data show that hepcidin, together with other iron-containing proteins, can be
considered a principal iron-regulatory hormone, a key mediator in hereditary blood diseases, and a
“bridge” between natural immunity and iron metabolism.

The purpose of the study: to study the amount of hepcidin and other iron-containing proteins in
patients with B-thalassemia to clarify their features in differential diagnosis, prognosis of the disease
and, consequently, in treatment.

Materials and Methods The amount of iron-containing proteins hepcidin, ferritin and lactoferrin
was studied in 65 patients with genetically verified -thalassemia. Of these, 38 people were carriers of
homozygous and 27 carriers of heterozygous, aged 2 to 25 years. 50 people of similar age and gender
without B-thalassemia were the control group.

We used a set of diagnostic methods: determination of serum iron with the test of the company
"Human" (Germany); enzyme immunoassay for determining the total amount of serum transferrin,
ferritin. Determination of hepcidin using tests of the company (Cloud-Clone Corp; Eliza) USA. Differences
were assessed using Student's t-test. The critical level of significance was p<0.05.

Results. According to our data, in homozygous patients with -thalassemia, an increase in serum
iron to 37.5+0.13 umol/l was noted. Among 27 patients with [-thalassemia, changes in iron metabolism
were not so pronounced. The amount of serum iron was 33.4+1.2 umol/l . Heterozygous B-thalassemia,
compared with the homozygous form, causes mild impairment of erythropoiesis and is not associated
with a serious risk of iron overload. The most informative indicator of iron stores in the body is serum
ferritin. Serum ferritin levels rise much earlier than serum iron. The level of serum ferritin in homozygotes
was 114.0+0.47 . This indicator was 1.8 times higher than in the control group. Another indicator of
hepcidin iron metabolism in homozygous patients with [-thalassemia during the fall of hemoglobin was
high 100.025+25.04 (norm 60.0+8.5) p<0.05. In these cases, the body's need for erythropoiesis prevails
over control due to excess iron. If the condition worsens in homozygous patients (when the total



hemoglobin has not yet reached a critical level), the content of hepcidin can increase sharply, reaching
values of 1500-1800 pg / ml. We also observed significant changes in heterozygous patients with B-
thalassemia. The content of hepcidin increased by 3.5 times during the worsening of the condition of the
patients and reached 213.04496.12 pg/ml, and during the crisis it decreased significantly.

The data obtained showed that in fact the level of transferrin compared to the results of lactoferrin
is low. Lactoferrin in patients transports iron more than transferrin. In this exchange, hepcidin
parameters can be used as a humoral regulator, which vary depending on the patient's condition and on
the genetic forms of B-thalassemia.
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Imadaddin Nasimi (1369-1417), the great Azerbaijani poet who was able to demonstrate his innate
poet’s imagination with his batin, tasawwuf, huruf and mystical views in an amazing way, paid special
attention to the symbolism of Tasawwuf literature in his work. The poet who played on words in hidden
meanings mentioned types of calligraphy of the Arabic alphabet such as Muhagqaq, Ghubaar, Naskh,
Thuluth and Rayhani while glorifying the human image. Fazlullah Naimi, the founder of Hurufism,
believed that Adam’s face is al-Lawh al-Mahfuz, i.e. a book of God, and ism-i azam, i.e. a prayer that is
the totality of God'’s blessed names. Because Adam'’s face bears the signs of the name of the God or the
32 divine words from the ism-i azam (32 letters of the Persian alphabet in which the “Javidanname”, the
holy book of the Hurufis, is written). Another reason is that the 14 lines on Adam’s face correspond to
the 14 letters (s < Y Y ) appearing from the God’s name (V). See: [8, p, 256].

“Xalli xati zGlfi anin can Mdshefidir oxuram,

Gérdim miiheqgqgeaq biqubar ol nesx ile reyhan galir” [3, 202]

The poet showed here that the fine hairs (xalii xat) on the hair (zilf) and face are the script of the
Qur’an (Mushaf). Four types of calligraphy are mentioned in the second verse: Muhagqaq, Ghubaar,
Naskh and Rayhani. These types of calligraphy are among the main six types of calligraphy (Naskh,
Thuluth, Muhaqqgaq, Rayhani, Ruga, Tawgqi) that Abu Ali Muhammad Ibn Ali al-Husayn (al-Hasan) Ibn
Mugla al-Baghdadi (d. 328/940) identified and improved. The meaning of the word Muhaqqagq (in Arabic
G3as) means justice, reality, proven truth, verified, true. We can also find moments in Nasimi’s poems that
express the meanings of “probably, undoubtedly, rightly, truly” as parenthetic words:

“Iki alemdasan Sultani-Miitlag,

Fatehna sa’nina galdi mihaqqgaq” [3, p. 103]

Besides Thuluth and Naskh, the Muhaqqaq script was also used in Qur'anic texts until the 16
century. Its writing feature is characterized by longer lines than the Thuluth line. This type of calligraphy
was written with a reed pen with a tip width of about 2 mm, and the letters and words were written
clearly.

Nasimi stated in the following verse that there is divine light and the Absolute essence (Nuri-
mdtleq) in Adam’s face, and he used the word muhaqqgaq in the meaning of “without doubt” and to
express the type of calligraphy by playing on words again:

Nuri-mlitleq, zati-miitleq sendedir.

Mishafin harfi miiheqqgeq sendadir. [2, p. 268]

One of the most used types of calligraphy of “Al-Aglam Al-Sittah” is Naskh. S. Nematzadeh, who
gave information about this type of calligraphy, wrote: “The pen thickness of the Naskh is one third of a
Thuluth (1mm). Naskh was mostly used for writing books and mushafs (folded paper), and Rayhani was
completely eliminated after the 16 century. Today, the Naskh script is preferred due to its ease of
reading and writing in the Islamic world” [Nematzadeh, 2017:17-18].

When Nasimi said, “Gérdim mihaqqgaq biqubar ol nasx ile reyhan galir” [3, p. 202]

“Xey — Xatindan utanir nesx ile reyhand sdldis,

Ta mihaqqgeq ana manand olali xetti qubar” [3, p. 218]

To be naskhed means to be annulled, to be eliminated, to be released without sentence. “To
eliminate the verdict or words of any Sharia evidence with evidence of the Qur'an and Sunnah”
(Muhammad ibn Salih al-Uthaymin'’s book “al-Usul min Ilm al-Usul” p. 51).

“Neca xat ahlini qubar edanin,

Nasx olundu xatinds reyhani” [3, p. 218]

The Rayhani mentioned in the second verse, which was taken from the name of reyhan (basil) and
is an annual cultivated plant with a pleasant smell, decorative, and some species of which can be eaten,
was widely used as a type of calligraphy in writing the Qur’an and prayers. The letters in the Rayhani



script look like leaves, and the writing looks like floral patterns. Many romantic prose examples, epics
with many images of nature and verse stories were written with Rayhani script. [llgar Fahmi, p. 69].

“Suratin yazusu reyhan, Haq dabir,

Ham seam’i-bibadalsan, hem besir” [3, p. 273]

“Xey — Xatindan utanir nasx ile reyhand silis,

Ta mihaqqgaq ana manand olall xetti qubar” [3, p. 218]

“Uziin ne qizilgiildtir, sacin ne gara siinblil,

Hayy oldu iki alem reyhandii gilabindan.”

Thuluth (&) js the oldest type of calligraphy, which is written with a reed pen with a tip width of
3 mm and was used extensively in gita, beit, qasida and Qur’anic manuscripts.

The word Ghubaar (J-¢) means dust, fine soil in Arabic. According to the generally accepted
opinion, the small writing form of each type of script is called Ghubaar. But even so, it is said to be more
similar to Nastaliq and Riqa scripts. The Ghubaar script was used to write verses and hadiths in letters,
which were tied to pigeons, in small Qur'an books that could be carried in the pocket, and inside large
letters in the past.

“Neca xat ohlini qubar edsnin,

Nasx olundu xatinde reyhant.” [3, p. 237]

Xey — Xatindan utanir nasx ile reyhand stills,

Ta mihaqgaq ana manand olali xatti giibar.

Nasimi also used the word biqubar in his ghazal. Here- is prefixed with in Arabic and means “with
ghubaar”.

“Xalti xati zGlfii anin can mdshsfidir oxuram,

G6rdim muiheqgqgaq biqubar ol nasx ile reyhan galir” [3, p. 202]

The poet, who considered the appearance of a human as a living Qur’an, said that he read it and
created his artistic descriptions by showing that these writings were written in Ghubaar, Muhaqqgagq,
Naskh and Reyhani scripts. The poet compared the delicate hairs in the mustache to the types of
calligraphy in the following couplets: “dodadin xatti”, “xati reyhan gdyermis Kdvser dstins”, “le li-lebin
reyhandir xatin” means a mustache (line) on the lip. Here, there is an associative relationship between
the line of calligraphy and “xett” (line), which means a delicate fluffy mustache.

Banzadirler dodadin xattini reyhana, vali,

Sol ziimdirriid géharin giymatin af'a ne biliir? [3, p. 137]

Glorifying the types of calligraphy in the human face is observed as a tradition in medieval
Tasawwuf literature. For example, the ruler-poet Gazi Burhaneddin, who lived in the 14 century,
mentioned the Rayhani, Muhaqgqaq, and Naskh scripts in the following verses and associated them with
the appearance of a human:

Xattiine agar¢i ylziinin stlsini tutdi,

Glilsende baglim dasteyi-reyhan nece banzar. [1, p. 29]

Zulfin ki gilur nesx gamu xatti mithaggagq,

Oximaga yarar idi, zirli-zebar olsa. [2, p, 654]

The same trend is observed in Gulshani in the 15 century, Khalifa and Shah Ismail Khatai in the
16" century:

Yazmadin nunii gelem (6vh (zre xatti-kainat

Nurdan safi bayazun nasxe eyn idi, maqim. [7, p. 245]

Seha, dildsn giibari nesx edsn reyhani-xattindir,

Mihaqgeaq bandaniz, qirma bizi miskin reqemlerle. [5, p. 330]

Dil yazdr mihaqggaq ol nisan,

Nasx etmaye xatti-reyhan ani. [6, p. 289]

But none of them paid as much attention to the divine essence of writings on human’s face as
Nasimi, carried out ideological propaganda such as hiding Hurufi ideas in lines and letters, and identified
the perfect human with God so much.
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®idenb Kacmpo i Ye esapa — 08 icmopuyHi nocmami, poJsib AKux 8 icmopii [lis0eHHoi AMepuKu
0pyeoi no10BuUHU XX CMosIimms BAXCHO NepeouiHuUmu. 3Ha4yeHHs nepuio2o 0is4a Bidome BCbOMY CBIMY;
0py2020 HypHan «Time» BKIo4YUB 00 CB020 nepesiky «20 2epoiB i iKoH» ma «Cma Halsax)Jiusitux
ocobucmocmel XX cmonimms». Ye [esapa (nomuciodaseus) i @idesns Kacmpo (npazmamuk) 6ysiu
apximekmopamu KybuHcbKoi pesositoujii. BidoaHicmb [esapu idei ekcnopmy pesositouli 00 KpaiH
JlamuHcbKoi AMepuui 3pobusia (io2o Hebe3neyHum 019 0emMoKpamid y uiti HacmuHi caimy.

JlocsidueHud nikap, ideanicm, cminusul BoiH, manaHosumud nybaiyuCm, XapusmamudHud
nonimuk EpHecmo Ye ['esapa — came makum 8iH Nocmae y aigid ma nisaybKid nponazaHoi.

Ix nos’asysano decsmunimms (1955-1965) nnidHozo cnispobimHuumaa, Opyxbu, CniabHOI
bopombbu ma nidepcmaa Ha Kybi neped i nicas nepemoau pesosirouii. [0/108HO NOJIErD y ¥ummi Ye
lesapu cmario 3Hatiomcmao 3 @idenem Kacmpo. Kacmpo y uel Yac 32ypmysas 3a2iH 00Ho0ymMui8, w06
CKUHymu pexcum bamicmu Ha Kybi. Ye [esapa supiulye npucsamumu CBOE XUMMS CNPasi pesosIrouli.
Ceped 82 dobpososnbyis Ha «Granma» BiH 3HAYUBCSI N0 HOMEPOM 2, 3 Y4ACHUKIB MO20 NEPemMOIHO20
WMYpPMY HUBUMU 3AULIUIOCS SULIe 0BAOUSIMb.

Manka sipa Ye 8 pesosrouito Budinisa (io2o ceped KybuHuiB ma scessna ix 008ipy. He3saxcarodu Ha
me, wo to2o 3asepbysasu K sikaps, Hacamnepeo silicbkosi 30ibHocmi Ye esapu 3Hadobusocs Dioesnto
Y Xopcmokid bopombbi. A nidepcbKi ma op2aHi3amopcbKi 30i6Hocmi cnoHykasau Kacmpo niosuwumu
oeo do comandante (matiopa) ma dopy4umu Gomy KoMaHoyBamu 00HiEH 3 0BOX NOBCMAHCbKUX KOJIOH
(v mod yac Kacmpo 6ys Comandante maximo).

Micna nepemoeu Ye [esapa sidiepasas 8ax)wiusy posib HA NOAIMuUYHIt apeHi Kybu. Buxuswu |
mpumaro4ucs 3a Kacmpo, BiH 00Bi8 CBO 108/1bHICMb | Bi0daHicmb Gomy. (lModekydu Ye BUKOHYBAB |
Kkpusasy pobomy. Hanpuknao, 8 1959 poui BiH ocobucmo Kepysas YUC/IeHHUMU pO3NPABAMU 3
NOJIIMUYHUMU NPOMUBHUKAMU [ CMPamamu 8 2asaHcbKil mropmi Jla-Kabarbs). Y 1960 poui madiop
EpHecmo Ye o4onus denapmameHm NpomMuUC/I0BoCmi HauioHasneHo20 iHCmumymy azpapHoi pecopmu i
00HOYAacHO 0enapmameHm HABYAHHS MiHICMepcmBa 36polHuX cus, a 26 Ucmonaoa moa2o X< poky 6ys
npusHayeHul oupekmopom HauioHanbHo20 b6aHKy Kybu. Ha doni ypsdosoi deneeauii sBiosidas CPCP,
Yexocnosayqury, HAP, KHP i KH/P, de ycniwHo domoBuBCS npo 6azamopiyHi 3aKynisi KybUuHCbKO20
UYKDY | HaOAHHS mexHiYHoOi ma @iHaHcosoi donomoau Kybi. Mozo disabHicme y Mocksi 3006y1a BUCOKY
OUIHKY: 7 XOBMHSA HA BillCbKoBOMY napadi 8 Mocksi BiH cmosis Ha mpubyHi Mas3onero nopso 3
PAOSIHCbKUMU KepiBHUKAaMU.

23 1tomoeo 1961 poKy Ye [eBapy npuzHayuiu MiHicmpom NpoMUC/IOBOCMI | Y1eHOM LleHmpasibHoI
paou NJaHyBaHHs, ane BiH He 3auwus | Biticbkosoi cnpasu. 17 KBIMHS, Nid 4ac BOEHHOI CymuYKU Ha
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[nads-XipoH, BiH o4onus BilcbKa y NnposiHuUii [liHap-Oenb-Pio. Y 1963 poul, nicis peopearizayii
O6’e0HaHux peBosoyitiHUX opeaHizauit y €0uHy napmiro KyObuHCbKOI couianicmuyHol pesosirouii, 8id
obparull YneHom [lonimbropo i Cekpemapiamy. Bucokul cmamyc He 3MiHU8 (1020 — BiH 3aUWABCA
CKPOMHOO | HeBuba2/1uBor H0OUHOK. Tak HanpuK/Iao, nicsis BNPOBAOHEHHS NPOOOBOJbYUX KAPMOK
BIOMOBUBCSI BIO HANIEXCHUX Nifibe | Hanosiz, ujob (020 Hopma He nepebinbuwiysana 38u4aliHoi, Ky
00epyBasiu psaoosi 2pOMAOSIHU.

Cnio 3aysaxwumu, wo eocnodapya digsibHicme Ye [esapu He 3aBxcou byna ycniuwHoro. Y 1963 poui
ypoxcall 20/108HOI MOHOKY/IbMYPU, CAXAPHOI MPOCMUHU, Yepe3 BiomMosYy Padu naaHyBaHHs 8i0 pUHKOBUX
3acad ckopomuscsa matice B0Bi4i. Ye [esapa, K MiHICMp NPOMUC/IOBOCMI, HIC NOBHY BI0N0BIOAILHICMb
3a yro kKamacmpoy. AHanimuku LIPY KoHcmamysasu, wio 32000m Kacmpo 6y8 3myweHud npucssmumu
HAOMIPHY KIJIbKICMb 4acy Ha NOWYKU ,J1ikiB” 8i0 KamacmpogidHux HacaioKiB paHHbOI NOAIMUKU pexcumy
— 30ebi1bwo20 miei, wio bysaa po3pobieHa esaporo.

O0HoyacHo Ye [esapa 3adeknapysas 4imke BiOMexyBaHHA Bi0 PadsHcbko2o Coro3y. Yepes
muxoeHb Nic/Is NIONUCAHHS HOBOI PAOSIHCbKO-KYOUHCHKOI 200U NPO  pO3WUPEHHST MopeisJ, BiH
BuUCMynuUB Yy AJDKUPI Ha eKOHOMIYHOMY CemiHapi agpo-aziamcbKoi conioapHocmi. Y cBoill npomMosi BiH
PI3KO 3acyous no3uyito PadsiHcbko2o CO3y: «SK MOXCHA 20BOPUMU NPO «B3AEMHY BU20OY», AO3Ee MU
maemo npodasamu 0o CPCP 3a yiHamu cBIMOBO20 PUHKY CUPOBUHY, ONJIa4eHy NOMOM | be3MexcHor
6i0Hicmro KpaiH mpemboe2o caimy. .. CouianicmuyHi 0epxcasu Maroms MOpPasibHUl 0608 430K NPUNUHUMU
CBOHO MOBYA3HY CNIBYYACMb 3 3aXIOHUMU eKCNJIyamamopamu.

lMosepHyBwucb, 00 [asaHu nicas npomoBu Yy Amxwupl, [esapa 6ys8 3BuHyBadyeHul Y
HeducuuniHoBaHux i 6e3sionosidaibHuUX 0ifx, U0 NOCMABU/IU NI 3a2po3y BIOHOCUHU Kybu 3 PAOSHCbKUM
Corozom. BucyHymi ockapxceHHs He 6ysiu 6e3niocmasHumu. [lo-nepuwie, Biopasy X< nicisi NPOMOBU,
Mocksa suknana Paysito Kacmpo csoe obyperHs. [lo-0pyee, @idesib Kacmpo BBaxas Heodonycmumoro
Hey3200xeHy NoBediHKY COPAMHUKA, d mum bifiblie 2y4YHi 3a88uU HA MHHApoOHOMYy opymi. Ha
3BUHYBaYeHHs Paysis Kacmpo y mpoubKi3mi | ynepmit npuxusibHOCMi KOHUenuli' caimosoi pesositouli Ye
[esapa Kopomko Bidpeazysas, Ha3sasuwiu MiHicmpa obopoHU «idiomom» | BIOMoOBUBCA BubaYamucs nepeo
Mocksoro. [pamamuyHul ouckypc Ye 3 @idenem ma Paynem Kacmpo 8i06yBcs 3a 3a4uHeHUMu 0Bepuma
impusas 40 (1) 200uH. lesapa BUGWIOB, 2pHOKHYBUWIU 0BEpUMA, | Ha3ABHOU 3HUK 3 NOAIMUYHOI cyeHU Kybu
K KOMaHoaHme KybUuHCbKOI peBositouii.

Y 6epesHi 1965 poky Ye eBapa ckaukas oCMAaHHE 3aciOaHHa MiHICMepCcmBa NPoMUC/I0BoCMI |
3aKIHYUB CBOK NOSIMUYHY QisibHICMb Ha Kybi. Takum YuHom, madixe Yepe3 10 poKis niciis 3HadomMcmaa
3 ®idenem Kacmpo y Mekcuui, 00OHOOYMHICMb, 3aXONJeHHs, 6e3amexcHa Bi00aHicmbe BU2AC/U.
PosezHisaHull, obpax;ceHud, xBopull BiH XOBAEMbCS B CAHAMOPIi | NPUUMAE pitieHHS NOKUHYMU KpaiHy. be3
niompumku Didensa Ye Biodys cebe benopadHum, BMpamus epyHm nid Hoeamu. BiH He mi2 ympumamu
CBOI' nocadu ma oismu 3a NPUHUUNOM ,,Hi Witob, Hi po3aydeHHs” 3 Didenem. Ha Kybi 015 Hbo2o He bysio
HI4020 HecmepnHiuwo2o Bi0 ujei 0Bo3HAYHOCMIi, npomupid i HedomosieHocmel. BiH niekae Hamip
pO3N0YaMU CBOH PeBOJIHOUIUHY MICito 3a KOPOOHOM.

Hesgaxaroyu Ha me, wo ®idenr Kacmpo cyBopo 3anobieas po3n0BCHOOMEHHK YYMOK Npo
KOH1ikm, BiocymHicmb [esapu, (o20 «3HUKHEHHS» Bce biniblue Npusepmasno ysady, NopooXysdsio
PI3HOMAHIMHI 4ymku i niimku. Ocobiuso BUPI3HA/IAC, AMEPUKAHCLKA HAppauis. « Ye 3aapewumoBaHull»,
«Ye Bmik 3 Kybu», «[esapa cmepmesibHO xBopul». Y KeimHi 1965 poky 8 iHMeps'to 3apybixHUM
xypHanicmam @idesnb Kacmpo NPoKOMeHmMyBds 3HUKHEHHS COPamHUKa: «E0uHe, Wo S MOXCY Bam
cKasamu, wo KomaHoaHme resapa 3asxcou 6yoe mam, oe BiH HalKpauie Cyxums pesosItouli, i Wo Hawli
3 HUM BIOHOCUHU Yydosi». Hapewmi 8 »o8mHi 1965 poky @idesb Kacmpo onybikysas npouidsibHo20
sucma sid Ye esapu, siko2o BiH ompumas HasecHi. Kacmpo 6ys 3myweHud onpuio0HUMU 3mMicm Ucma,
iHakwe 6ys10 6 Baxcko noacHumu, Yyomy Ye esapa He 8xo0ums 00 HOBO2O KepiBHUUMBA KOMYHICMUYHOI
napmii. ¥ nucmi Ye nosidomnsge, wio (de y B8iocmasky 3 ycix ypsoosux ma ndpmilHux nocao,
BIOMOBISEMbCSA BiO 3BAHHA PEBOJIHOUIIHO20 KOMAHOAHMe | KYOUHCbKO20 2pOMAOSHCMBA. «5 NPOMUB
yyooBi OHI [ 51 BIOYYBar0 —NOPYY 3 BaAMU —20p0iCMb 3a NPUHANIEXHICMb 00 Ub020 HApooy y Ui BesUYHI, asie
BOOHOYAC | CYMHI, OHI KpU3U. SIKW0 MOSi OCMAHHS 200uUHA npob ‘e deiHoe, Mo oCMaHHA dymKka byde npo
uel Hapoo.. .».

Y 1967 poui Ye lesapa o4osus napmu3aHcbKul 3a2iH 3 Memoro 38i/ibHeHHs bonisii 8i0 dukmamypu.
Ha camomy no4yamky cnpasu NpocyBaaucs ycniwHo, 6ysao 3006ymo Kisibka nepemoe y 60sx 3 ypsa0osumu
Biticbkkamu. Ane Hezabapom 60o1iBIlCbKULl pexUM NOKIUKAB Ha 00ONOMO2Y AMepUKaHCbKIi cneucsiyxobu, aKi
BUABUJIU Micue nepebysaHHs NoBCcmMaxuis. lio4ac 6oro 8 Enb-HOpo binibwicme 6itiuis Ye lesapu 3az2uHyna,
a cam BiH 6y8 nopareHul i 3axonseHud y NosoH. HacmynHo2o OHS, 9 #oBmHS 1967 poKy oCmarHil



nankud pesosrouioHep XX cmoaimms 6y8 po3cmpinsiHul peldHOXepamu-npogecioHanamu, ki npoluiiu
Has4yaHHs 8 CLLA.

Tak 3aKiHYua0Ca #ummeBUU W/ISIX PeBosIHoYioHepa — 1e2eHou Hawlo2o 4acy. 3 KoxHoro 6umsor
Ye 6a4us, wo 6e3 nidmpumku @idens BiH 3a7UWIUBCA OOUH. [TiOKpec/seHo XOopCmokKa cmpama
NpuU20IOMUILIA OOHOOYMUIB | NOC/TIO0BHUKIB Y BCbOMY CBIMI, Ma we 00820 Ye esapa 3a/1uwascs ideasom
CNPAB}CHBbO2O PeBoJIUioHepa, Mecii, bopus 3a cnpasediusuli c8im, AKUl He 3padus C8020 NPUIHAYEHHS.
OcmankKu (020 3Haxo0ambCs y cneuiansHo nobydosaHomy mas3onei micma CaHma-Kaapa.
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[1CUXOJIOMYHI OCOBJINBOCTI PO3YMIHHS /jOPyEﬂﬂHOBO/" CKVJILITTYPU SIK CIIELNDIYHOT
IHOOPMALIMIHOI CTPYKTYPU

Ca3onHosa TemsHa lasnisHa
maeicmp ncuxosioefi, dupekmop my3sero «Kuiscbkuli papgpop»

lopuenssHoBa CKy/ibnMypa K cneyugiyHa iHpopmayitHa Cmpykmypa moxce 6ymu BUKOPUCMAaHa
nops0 3 [HWUMU iHGOPpMAUiGHUMU CMPYKMYPamu : XyOOHCHIMU, JIH2BICMUYHUMU, MY3UYHUMU Ma IH.
(BazaHosa, 2013 ma iH.) y npoueci po3ymiHHS HaBKOAUWHbLOI OiticHocmi. BidoMo, Wo npouec po3yMiHHS
Bi06yBaAEMbCA Yy Npoueci MucieHHs, mobmo 8i06YBAEMbCS K «NPOUEC Y NPOUECI» BHAC/IIOOK Y020 MOXHA
BUOKpemMumu (o2o 3micm, pisHi, ¢opmu, emanu moujo (Tpasepce, 2015). Hasedemo pesysbmamu
00C/IIOMEHHA PO3YMIHHS — NOPUEISHOBOI CKY/IbnMypu «YKpaiHcbkull maHok» (1954 p., asmop O.
XKHUKpyN).

[lpedmemom 00CiOHeHHS € PO3yMIHHS 06pasy cKybnmypu. Memoou 00C/ioxeHHa: a)
MeopemuyHi - aHasi3 , CUHME3, NOPIBHAHHS, Y3a2a/ibHeHHs, 6) eMnipu4Hi — cnocmepexceHHs, becida,
Memoo Bi/IbHUX acouiauitl. ¥ 00CaioxceHHI 834710 y4acmb B8cbo2o 150 oci6; 3 Hux 100 xiHOK i 50 4o/108IKi8
dopoc/1020 BiKY; 2pOMAOSHU YKpaiHu; AKi nodineHo Ha 3 epynu 8ionosioHo no 50 oci6 y KoxHid: 20-25
pPOKIB, 25-40 pokis, 40—60 poKiB.

Ha nepwomy emani po3yMiHHA NOPUENISHOBOI CKYJIbNMYypU AK [HPOPpMauiliHoI cmpyKkmypu
BI0bYBaAEMbCA OpiEHMYBAHHA ocobucmocmi 8 [HpopmauiliHomy npocmopi i nobydosa npobiemHoi
cumyauji, a dani — U 3a0adi.

3anexwHo Bid 0ocBidy, npuHanexHocmi 0o cybkybmypu (Wo BidbUBAEMBCA Y UiHHICHOMY pAdi
ocobucmocmi, il cnpAMoBaHOCMAX — UIHHICHIU, npedmemHil ocobucmicHo j/abo npogeciliHo 3Haqyuwiid,
c8imMo2/1510i, KApmuHi CBIMY mMa iH.) ocobucmicms NPOOYKYE iHpopmauitHull psod, gikcyrodu Hacamnepeo
3HaYywi came 0719 Hei' CUMBOJIU, 3HAKU, KOJIbOPU, pOPMU, NJAACMUKY, CHOXem, 3HAYeHHS Mma CMUC/IU.

Ha camux noYamkax npouecy BUHUKAE NpobsiemMHa cumyauis, SKa CBI0YUMb NPO NOYAMOK
MucieHHeBoI disibHocmi. He sdaroquck 0o onucy saacmusocmed iei cumyauii uwe 3ayBaxumo, uo
ocobucmicmes 2apaHMoBAHO CMUKAEMBbCS 3 npobsiemoro gakmy. Mdembcs npo gakm nepuioco
3HatoMcmBa 3i CKy/IbNMypPoro, pakmy ii CMBOPeHHs Mumuem, ¢Gakmy 3HaHHA NPo il ICHYBAHHS, pakmy
KOHKPemHoi KOMYHIKamuBHOI cumyauii- moujo. 38aX<arodu Ha ui ymosu, ocobucmicme NCUX0s102i{4HO
eomosa abo Hi mBopumu BaACHUU OUCKYPC, MEKCm ma KOHMEeKCM Yy npouecax cnpulmarHs,
OCMUCJIeHHS, [HMepnpemyBaHHs cneuugidHoi iHpopmauitHoi' cmpyKmypu NopuesISHOBOI CKY/Ibnmypu.

[Ipo0yKyBaHHs ocobucmicmio CB020 OUCKYPCYy Moxe bymu gk  ycsidomaeHum, mak i
HeycsidommoBaHum. Lle 8i0busaembcs Ha cneyugiui 3micmy OUCKYPCY, «CMUC/IoBux Bix» (3a I.
Kocmtokom) npodykosaHo2o ocoboro mekcmy, a o0ani — U XapakmepHux O/ Hei' KoHmekcmis
iHmepnpemyBaHHs iHpopmauii. Lle mae BusiB y BiOMIHHOCMSIX BEPOA/IbHUX OUYiHOK (AKi 30iCHIOFOMbCS NI
BNJIUBOM CYOKY/IbMYPHUX HOPM) | OUIHKU KOHKPemHoi cumyauii: a) couiokysibmypHoi (BiHa), 6)
KOHKpemHoi cummesoi cumyauii, 8) cumyauii cnputiMaHHs ma po3yMiHHSI «mym i menep».

Bidomo, wo 00HIE0 3 Npobsiem pPO3yMIHHS € CNiBBIOHOWEHHS 3acobiB CNIIKYBAHHA MaA IXHIX
MoxciuBocmel Yy NOPIBHAHHI 3i cneyugikor mo2o 3micmy, AKul HamMazaemsCa nepedamu aopecam
3aCmMocoBYyBAHUMU  HUM 3acobamu. 3assuyad, maka npobsema BUHUKAE nNpU  BepbasbHOMY
iHMepnemyBaHHI KapmuH, My3Uu4yHUX MBOPIB (Hanpuk/1ad, y pobomi Kpumukis) moujo. BepbasibHi ouiHKuU
peasbHoI cumyauii po3yMiHHSI 3yMOBJIHOHMBCS NEPeBAXCHO KYJ/bMYPHUMU, COUIaIbHUMU, 0CObUCMICHO
3Ha4YywumMu  Hopmamu U 3yMOBJIHOHOMBLCS  CNeuyugikoro Muc/ieHHeBoI  dig/ibHocmi  ocobucmocmi
(iHmenekmyaabHUMU CMpame2igmu, makmukamu ma iH.).

Ha nepwomy emani ma Ha nepuiomy piBHi po3yMiHHS pecnoHOeHmu 3a3su4adl 8/0mBoproBaaUu ma
Haknaoanau 20mosull CMUCA HA CMpyKkmyp 3adadvi. Tobmo Bni3Hasasau i npueadysanu 3i CB020



nonepeodHbo20 00CBIdy Maki npeomemu. Ha yux 0BOX nepuwiux pisHsaX po3ymiHHs (Tpasepce, 2015)
docmamHbo 4YimkKo ikcyBascsa Konip, 6ydosa cKysbnNMypu (N1AcCmuKd, pyxu, Xecmu, MiMiKu), aKi
CYNPOBOOXCYBAIUCA CYO'EKMUBHUMU eMOUIUHUMU NepexuBaHHAMU. 3 YCiM mum, 0emasnizoBaHicme,
nponpayboBaHicme 06pasy BUSBU/IACS BIOMIHHOK. 30Kpema, uuie 8 mux ocib , SKi miero Yu iHWOH MIpOHD
€ 0OMUYHUMU 00 MUCMeUbKOI (XYOOXHbOI, MAHUBA/IbHOI, pecmaspauiliHoi) OisabHOCMI cmasno
MOXCIUBUM YCBIOOMJIHOBAHHS MA NOMPAKMYBAHHS YUMAJIOI KisIbKOCMI CUMBOJIIB MA 3HAKIB HA NJIAXMI.
Hanpuknad, «kBadpamuku K 3HAKU 3emJsii, CUMBOJIU CU/U, XUMMEDAUHOCMI, BOHU YepayrombCsl MiXc
c060t0. BUKOHAHUU HiXHOK MOHEHbKOK YepBOHOHO J1iHiErD HA 6is1020 KOJIbOPY KBAOPAMUKY, 306paxceHull
3Hak Anamup. CumBos Anamup € yHisepcaibHUM obepeeoM, BiH Hece 2apMOHIto | OyXOBHE NPO3PIiHHS.
Mozo BBaxaromb MBOPYUM | CBIMJAUM, WO Hece MifbKu NO3UMUBHY eHepeemuKy». Take
iHMepnpemyBaHHsl CYNPOBOOXYEMBCS NO3UMUBHUMU eMOUIHUMU NepeMcuBaqHaM, a Cam peyunieHm
3d3HAE ecmemuyYyHo20 3a00BOJIeHHS.

Omb#e, 3an1excHo 8i0 Budy 0iF/IbHOCMI, CYOKYIbMYypU, 0COOUCMICHOI 3HAYYW0CMi KOMYHIKAMUBHOI
cumyauii, npeomemy po3yMiHHS, NonepedHb02o 00CBIdy 0cobUCMOCMI 3aexums NPOUEC PO3YMIHHS
NopuesIsHoBOI CKy/IbnMypuU K cneuyugidyHol iHgpopmauitiHoi cmpyKkmypu.
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The system of service learning involves the acquisition of practical skills and competencies of
students "at the patient's bedside" (Kechur, et al., 2022). According to current research, this system is
one of the most effective in the United States and is successfully implemented in the curricula of
educational institutions. The number of institutions offering academic courses based on the service
learning model has increased by more than 40% in recent years (Jacoby, et al., 1996). A system of
education that combines service in community and social centers with faculty support and theoretical
training has scientifically based evidence of effectiveness (Kechur et al., 2022; Semkiv, et al., 2022).
Studies show that the experience of service learning contributes to the improvement of academic
knowledge and achievements and increases the student's sense of social responsibility (Eyler, et al..,
1999, Furco, 1996), which improves their subjective well-being (Volpe, et al.; 2014) and develops
mentalization abilities (Semkiv, et al., 2012).

Service learning can take many forms, from short-term volunteer projects to long-term community
partnerships, and can be integrated into various academic disciplines and courses. What unites all forms
of service learning is the simultaneous presence of two critical components of this process: service and
the development of competencies of students. An example of this integration in the Ukrainian academic
space is the Center "Poradnya” of Department of Psychology and Psychotherapy in Ukrainian Catholic
University, which was established as a volunteer project in 2019. The center's activities involve providing
ten sessions of psychological counseling under the supervision and theoretical support of the center's
volunteers to everyone.

The project is open to students of the master's program "Clinical Psychology with the
Fundamentals of Psychodynamic Therapy" of the 1-2 year of study with the appropriate qualification and
education level. During 2019-2023, the number of visitors to the center increased from 3 per month (at
the beginning of the center's work) to 42 (on average) as of 2023. In total, more than 1000 visitor
applications with different requests and in different categories were processed. The average age of
visitors is 21.5 years and ranges from 18 to 70 years. The primary requests that the center deals with are
related to the emotional sphere (anxiety, depression, emotional instability, etc.) (17%), personal
development (14%), and relationships (relationships with parents, friends, and partners) (13%) (Kechur
etal., 2022; Semkiv, et al,, 2022).

To verify the effectiveness of the center's project, the results and experience of visitors are regularly
evaluated (Kechur et al., 2022); (Semkiv, I. et al. 2022). The survey is conducted in the Google Forms
format before and after the end of work with a psychologist. The study's theoretical basis is the concept
of mentalization by P. Fonagy (Fonagy, et al., 2012). Before and after the study, the subjects are asked
to complete the self-assessment questionnaire for the development of mentalization and subjectivity in
psychological counseling (SDMS) (Kechur, et al, 2022) and the Belief in the Effectiveness of
Psychotherapy (BEP) (Semkiv, et al., 2022) and quantitative questions: "Would you recommend visiting
the center to others?", "Would you apply again?".
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The study results show that 93% of the respondents are ready to recommend the experience of
psychological support to others, regardless of the number of sessions received. Also, participants who
attended the entire course of meetings had higher mentalization and subjectivity than those who
attended less than half of the meetings (up to 5). When attending a few sessions, the results indicate no
statistically significant differences in the level of mentalization and self-agency before and after the
consultation process. However, they are ready to recommend visiting the center to others. The results of
the implementation of service learning and the study of its effectiveness indicate the positive impact of
this education model on both students who have a chance to develop their competencies and service
users. In addition to confirming the effectiveness of the model of socially oriented training of
psychologists, the results also demonstrate an increase in the level of trust in psychological counseling
and the model of this type of training.

Implementing the service-learning system in the master's program of the Department of
Psychology and Psychotherapy has made it possible to conduct practice-oriented training for more than
90 students over four years, combining volunteer activities with supervisory support and theoretical
content. This module of studying the theoretical content of courses demonstrates the effectiveness of
the service-learning approach and the importance of including it in the practices of Ukrainian universities.
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Abstract

This paper presents the results of a study of differences in reading motivation between girls
and boys aged 8-11 years. Extrinsic motivation to read and reading proficiency, as it turned out,
does not depend on the gender of the students. Girls aged 8-11 have significantly higher intrinsic
motivation to read. According to many authors, female identity, unlike male identity, is more
closely related to various aspects of intrinsic motivation. [11]

Statement of the problem. Researchers are interested in the motivation of primary school
students' choice of works and reading competence of students of the first degree.

The purpose of the article is to study the motivation for choosing works for reading and the
formation of reading competence at the primary level of education.

AHomauisa

JlaHa poboma OemoHCMPYE pe3ysibmamu OmpuMaHi 8 Xo0i BUBYEHHS BiOMiHHOcmel B
MOMUBAUJI" YUMAHHS M@ 0iB4aMKAMuU mMa xson4ukamu 8-11 pokiB. 308HilUHA MomuBauis 00
YUMAHHS MA YumaybKa matcmepHiCMb, SK BUSBUJIOCS, He 3a/1excums 8i0 cmami y4His. Jis4amka
8-11 pokis Marome 3HAYHO BULLY BHYMPIWHKO MOMUBAUIH 00 YUMAaHHS. XiHoya i0eHmu4yHiCme, Ha
OoymMKy 6aeamb0oX asmopis, HAaBiOMiHy Bi0 4O/108/40i, MICHiWe NOB A3aHA 3 Pi3HOMAHIMHUMU
acnekmamu BHympiwHboi momusauii. [11]

lMocmaHoska npobsiemu. IHmepec 07151 00C/IIOHUKIB Npedcmassisie MOMUBAYis BUbOPY MBOpIB
YYHAMU MOIOOWOI WKO/IU Ma YUMaubKa KoMnemeHmHicms 3006yB8adis ocsimu | cmyneHs.

Mema cmammi: Jdocnioumu mMomusauito npu Bubopi MBOPIB 0N YUMAHHA Ma
COpMOBAHICMb YUMAUbKOI KOMNeMeHMHOCMI Ha NOYAMKOBOMY PiBHI OCBIMU.

Keywords: reading motivation, reading behaviour, competence, primary school students.
Knroyosi c/io8a: mMomusauiss YUMAHHSA, YumaubKa nosediHKd, KomnemeHuis, Moao0wi
WIKOJISIPI.

Bukiad ocHoBHO20 mamepiany 00C/iodeHHs. [IpoBedeHHs 00C/iOHeHHs CpopmMoBaHocmi
yUMAaybKoi' KoMNemeHmMHOoCMi Nio Yac Has4aHHs 3006yBaqia 8 NOYAmMKoBIt WKOoJ1i 0aromb MOX/IUBICMb
BYACHO BUSABJIIMU MA pea2ysamu Ha npobsiemMu Ha paHHbOMY emani HaBYAHHS, d OMXE, € BAXJIUBUM
0219 ycniwHocmi Has4yaHHs. [14] lpome, cmame OUMUHU, MAKOX, 3HAYHO BNIUBAE HA MOMUBAUIO
Bubopy msopis. Jlis4amka Mmaroms He uwie bisibuly MomuBsauito 00 YUMAaHHs ane i BIOMIiHHI 8i0 XJ10NYUKIB
BN0006AHHSA Yy YUMAHHI. Biomak, dis4amka, Ha 8ioMiHy 8i0 XJ1I0N4uUKiB, BI00aroms nepesazy HellmpasibHUM
3@ 3Micmom mBopam. Xo4ya 3a C/I0BAMU NCUX0J102i8 0080/ nepedbaqyBaHum € ¢akm BubOpY KHU2
OpIEHMOBAHUX Ha diB4am ma x/10nyis, NPOMe, CMyNiHb ix ideHmudgikauii 3 dis4aqumu pucamu bys Kpauie
nomimHud y sBubopi came HellmpasbHuUX KHu2. [13] 1i0 Yac npoBedeHHs onumyBaHHs BUKOPUCMOBYBA/IU
mecmu, Wo BIOPI3HAUCA 3a PYHKUIOHAIbHOK CNPAMOBAHICMIIO, POPMAMOM, Croxemom, 06Cc20M ma
cknaoHicmro. Popma onumyBaHHa Masia Bu2/1s10 CmMaHoapmu308aH020 MeCmyBaHHS penpe3eHmamusHoI
Bubipku — 205 3006yBadyiB ocB8imMuU NOYAMKOBOI NAHKU. B mabnuyi Huxcye HaBeoeHo KibKiCmb



ompumaHux 6asnig npu 00C/OXeHHI MOMUBAUII YUMAHHS Yy4YHIB 3a cmammito. 3a3HadyeHi OaHi €
pe3ysibmamom biibU BUCOKOI MOmMuBayii diB4amMoK nid 4yac y4acmi B8 00CHIOMEeHHS MAa OMPUMAHHI
BUWUX pe3ysibmamis. Pe3y/ibmamu YumaubKoi Momusaui 0is4amok Ha 2 % BULWI HIXC Y X/TONYUKIB, U0
gionosidae pesysbmamam mecmy PISA 0ns 6inbwocmi KpaiH. [15 BiomiHHocmi 8 4Yumaubkid
madicmepHOCmi, makox:, manu micuye: 20% xaon4ukis ma 38% dis4am npooemoHCMpyBasau BUCOKUU
piBeHb YUMAubKoi MalcmepHoCcmIi. Ha momuBauito YUMAHHS YUHUMb BNJIUB HE MIJIbKU 30BHILUHS Mad
BHYMPIWHSI MOMUBAYiS, CMams Y4HIB ma ix subip 8 YumaxHi, a 0 mMaki XapakmepucmuKku $K BIK,
CoYia/IbHO-eKOHOMIYHUL CMamyc, HaBUYKU YUMAHHS. Llikago, wo Ha pi3Hi BUOU YUMAHHS, a came Ha
WKINIbHI NIOPYYHUKU, XYOOXCHIO Jlimepamypy, KOMIKcu oimu 8-11 pokis sumpadyaroms Pi3Hy Ki/lbKicmab
yacy. lNcuxonoeu Kapa OcbopH, Emi Baxypcm ma iHwi 3a3Ha4aroms, W0 BHYMPIlUHA MOMUBAUIS YUMAHHS
3HAYHO BNJIUBAE HA YUMAHHS 0715 BIONOYUHKY. BIK Y4HIB, B CBOK Yepay, YUHUMb BNJIUB HA YUMAHHS
uugposux mekcmis. [12]

Bus4yeHHs momuBaujii y4HIB nepedbayae 3asy4eHHs 00 pi3HUX BUOIB YuMAubKoi OissIbHOCMI.
Biomak, MomuBauig 00 YUMAaHHs CKAAOHUX MeKcmis nepedbaqyac YumarHs XyOoxCHIX Ma po3BAXASIbHUX
KHUe, a ceped Y4HIB 3 MOMUBAUiEr0 00 O0CA2HEHHS XOPOWUX OUIHOK OCHOBHOK € MOMUBAUIS YUMAHHS
NIOpYYHUKA. B3aEMOODIS 3 HCYPHAAAMu ma KOMIKCamu 3YMOBJ/IHOEMbCS COYIAIbHUMU NPUYUHAMU B SKUX
3HAX00UMbCS WKOJISP. Asle 20/10BHUM YUHHUKOM Yy BUGOPI imepamypu 0/15 YUMAHHS 3a/1ULLAOMbCS SK
momusauis mak i ocobusocmi oumuHu. OcmaxHs 20 pokis 00CIOHUKU NPUOLISHOMb BEIUKY yBa2y AK
BUBYEHHHO B3AEMO3B'A3KIB MIXC YUMAUbKOK MOMUBAYIED MA YUMAUbKOK NOBEOIHKOK MAK | 38'93Kam
MIH YUMAUbKOK MOMUBAUIEKD MA YUMAUbKOK KOMnemeHuieto. Tobmo, ynodobaHHSM, Kislbkocmi
NPoOYUMAHOI" 1imepamypu Mma HABUYKAM YUMAHHS | PO3YMIHHS NPOYUMAHo20 mamepidsay. B Haw 4ac
ncuxosio2is ma nedazoaiB 0cob/IuBO UYiKasISiMmb NPUYUHHO-HACTIOKOBI BNIUBU MOMUBAUII ma ii pakmopis
Ha KomnemeHMHiCmb Yumayis. [lpayrorodu Haod BUBYEHHSAM O0AHO20 NUMAHHS BYEHUM BOAI0CH
BUOKPeMUMU CNPABXCHI BUMIpU MomuBauji YumarHs. Ceped Hux: UiKasiCme, 3aJ1y4eHHs], KOHKYPeHUs,
BU3HAHHS, OUJHKU, BIONOBIOHICMb BUMO2AM MA YXUAEHHSA Bi0 pobomu. [Ipome, Ha Cb0200HI 015 BYEHUX
3a/IUWIAEMBCA BIOKPUMUM NUMAHHSA NPUYUHHO-HACIOKOBOI poJii YumaubKoi Momusauyii ma posib
yUMAaubKoi' NOBEOIHKU K NocepeoHuKa. [13]

Komnnekc Bnpas nidibpaHux Hamu Huxc4e, 003B0JIKOMb PO3BUBAMU MOMUBAYI0 YUMAHHS He
Juwie 07151 HaB4YaHHSI ane i 07151 3a00B0JIeHHS.

bnu3zbko 15 XBUMUH YUMAHHS B 0@Hb BNPOOOBXC HABYAHHS B 1-x — 12-X K/1Aacax 003BOJISE YHHHO
npoyumamu binbwe 5 minbloHis cnig. AKwo 36iibwumu yed 4ac YumanHs 00 NiB20OUHU HA OeHb —
pe3yibmam nioHimemscs 00 13 MisibUOHIB C/1B. AKUM YUHOM MOXHA 00NOMO2MU BCiM YYHAM, 0Cob/1UBO
HAWUM Heoxo4um 4umadam, 36i1blumu CBOH W00eHHY NPAKMUKY YumarHsa? Momusauis YumanHs -
36i71bWYE Yacmomy YUMAHHS, a ye Kpawsul npo2Ho3 NOMOoYHOo20 ma matbymHb020 06Csi2y NPOYUMAHO2O.
HacmynHi nopadu 0onomMoxyms 0J11 MOMUBYBAMU Y4YHIB YUMAamu 00BWI, CKIAOHIWI MeKCmuU, a Omie,
€ MOMUBOBAHUMU YUMAYAamU, 20MOBUMU 00 HABYAHHS B KOJEON .

BucHosKu. 3'9C08aHO, W0 came BHYMPIWHS MOMUBAUIA YUHUMb NO3UMUBHUU BNJIUB HA YUMAULKY
MOMUBAUIIO MA YUMAUbKY KOMNemMeHMHICMb, 8 MOU 4ac SK 30BHIWUHIG MOMUBAul NpumamMaHHul
He3HayHul BnuB Ha y4HiB. OCOb6/IUBO NO3UMUBHUM € 3HAYEHHS Came BHYMPIUWHbOI MomuBau/i
BiONOBIOHO 00 Ki/IbKOCMI YUMAHHS 0/18 3a0080/1eHHA Ma YumaubKoi KomnemeHuyii. Ombie, Mmomusayia
00 YUMAHHS, YuMaubKa NOBEOIHKA MaA YUMAuybKa KOMNemMeHUyis NoCi0aroms Bax ciuse Micue 8 NPoyeci
3006ymms ocgsimu ma to20 pe3y/ibmamusHOCMI.
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