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AHHOTALMSA

B aT0i1 cTaThe MpecTaBIeHbI pe3yNIbTaThl UCCIESIOBAHHHN 10 aHAIN3Y YCTOMYHMBOCTH MOP(O-OHONOrHIECKIX
U (U3UONOTHYECKUX T[OKa3aTeliell ()EHOTHIIOB NpPH BOJHOM CTpPECCe B IIEPHOJE BETeTAllMM MOMYISIIUU
pexoMOMHAHTHBIbIX WHOpenHbix nuHui (PUJI), momyueHHOW B pe3ynbrare CKpeUIMBaHHs THOPHUIOB COPTOB
xyormyatHuka HamaHras-77, KOTOPBI OTHOCUTCA K CpEeJHE BOJIOKHUCTAM THIIAM XJionka (Gossypium hirsutum L.)
u 3aHru-Ota, KOTOPBIH ToXke OTHOCUTCS K TUMy G hirsutum L. HO yCTOWYIHBEII B JOCTATOYHOHN CTETIEHH K BOTHOMY
nedumty mo cpaBHeHUro ¢ coprom Hamanran-77. [yis onpenesieHus: YCTOHYMBOCTH CO3/IaHbl HCKYCCTBEHHBIC
PEXUMBI OPOILCHHUS JBYX BHIOB — YCIOBHO HAa3bIBAEMBIH ONTHUMAJbHBIA U CyXOi (JOH M B ATHX JIBYX pa3HbIX
(hOHOBBIX peKUMaX BBIpAIIEHBI XJIOMYaTHUKH momyisiiuu PUJL. CpaBHUTENBHBIN aHATM3 JAHHBIX IBYX (DOHOBBIX
IPYIIT OCHIECTBICHBI TOCPEACTBOM COIMOMOCTABICHUN 3HAYCHUH IOKa3areneil (PeHOTHIIOB BEreTaIl[MOHHOTO
NepuoAa 3TUX TPYIIl C HCIOAb30BHUEM IPOrPAaMMHBIX MPOLEAYpP MapaMETPUYECKOM M HemapaMeTPUUYECKOU
MaTeMaTHYECKOM CTaTUCTUKHU TaKHX, KaK pa3B6I[0BaTeJILHLII>'I aHaJIn3, t-KpI/ITepI/Iﬁ CTLIOIICHTEI JJI1 HE3aBUCHUMBIX
nByx rpynm u U kputepuit ManHa-Yutau nakera cratuctuka SPSS 21. TlonydeHHble pe3ynbTaThl MOKa3aid Ha
HaJIMYNE€ CTATUCTUYICCKU JOCTOBEPHOT'O PA3ININA MEXK Y OCHOBHBIMHU ITOKA3aTEIISIMU (i)eHOTI/IHOB HUCCICOOBAHHBIX
TPYTIIL, TPUHAUISKAIINX Pa3HBIM (POHOBBIM PEXMMaM OPOIICHHS.

ABSTRACT

This article presents the results of studies on the analysis of the stability of morpho-biological and physiolog-
ical indicators of phenotypes under water stress during the growing season of a population of recombinant inbred
lines (RIL), obtained by crossing hybrids of cotton varieties Namangan-77, which belongs to the medium fiber
types of the cotton (Gossypium hirsutum L.) and the Zangi-Ota, which also belongs to the G.hirsutum L. type bat
is sufficiently resistant to water deficiency compared to the Namangan-77 variety. To determine the stability,
artificial irrigation regimes of two types were created - conditionally called optimal and dry background, and in
these two different background regimes cotton plants of the RIL population were grown. A comparative analysis
of the data of two background groups was carried out by comparing the values of the indicators of the phenotypes
of the growing season of these groups using the software procedures of parametric and non-parametric mathemat-
ical statistics, such as exploratory analysis, Student's t-test for independent two groups and the Mann-Whitney U
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test of the SPSS 21 statistics package. The results obtained showed the presence of a statistically significant dif-
ference between the main indicators of the phenotypes of the studied groups belonging to different background

irrigation regimes.

KurodeBnbie cjioBa: BOAHBIA CTpecc, XJIOMYAaTHUK, BEereTalMoOHHBII nepuon, nomymsauus PUJIL, xpurepuit

Manna-YuTtHu.

Keywords: water stress, cotton, growing season, RIL population, Mann-Whitney test.

Brenenue

B mociemnue ronel Y30€KUCTaH CTal OJHUM U3
JIUCPOB IO MIOCTABKE XJIOITKOBOTO BOJIOKHA B MUPOBOM
Maciirabe, HO YCTOMUHBO JepKaTcs Ha JOCTHTHYTHIM
3aBHCUT KPOME MPOYHX, B OCHOBHOM H OT 0OCCIICUCH-
HOCTH XJIONKOBBIX IOJICH TOCTATOYHOM KOJIHYECCTBE
BOJHBIMH pecypcamMu. [ToCKoJbKy MaHHas mpodiema
HMEET MeCTa M B JPYrdX CTpaHaX IOCTABIIMKAX
XJIOITKA-ChIpIa, OCOOEHHO eciu reorpaduyueckoe pac-
MTOJIOXKEHHE KOTOPHIX B FOXKHBIX U MaJIOBOJHBIX PETHO-
Hax, TO JIUIS BBIXOJIa M3 CUTYAIlMX U COXPAaHCHHS HEMH-
HYEeMO# THOEITH yporKasi OT 3aCyXH BO BCEX CTpaHaX Be-
JTyTCs UCCIICIOBAHHUS 110 CO3JITAHHIO 3aCYX0YCTONYMBBIX
JIMHUM ¥ COPTOB, OCHOBAHHBIC Ha METOJIbI OT TPAIHIIU-
OHHOM CeNeKUUU [0 COBPEMEHHOW MOJEKYJISpHON
OMOJIOTUY W TCHETUKH.

Y306ekucTaH 3aHsu1 25-e MecTo u3 164 B peiTHHTe
CTpaH, CTPAJAIOIIUX OT BOJHOIO CTpecca, OIyOJInKo-
BaHHOM MHCTHTYTOM MHUPOBBIX pecypcoB [1]. I'mapo-
SHEpPreTHYeCKue pecypcbl Y30eKUCTaHa COCTaBIISIIOT
Bcero 4,92% Bcell TeppUTOPHU CTPaHBI, OOIIUE BOJ-
Hble pecypebl — 50-60 kM® B TOfI, U3 KOTOPHIX TOJIBKO
12,2 kM3 hopMUPYIOTCS Ha TEPPUTOPHH PECIYOINKH, a
OCTaJIbHOM 00BEM BOJbI MOCTYIIAET M3BHE — C TOP
Tsanp-11lans u ITamupo-AnTas, OT TarOIMKX JIETOM CHE-
roB u jieAHuKoB [2]. OcHOBHAS YacTh BOAHBIX PECYP-
COB MJIET HA OPOUIEHHUE XJIONKOBBIX noJiel. Hacenenue
pecryomuku kK 2030 r. 10 mporHo3aM Bo3pacTeT MOYTH
110 40 MJTH. YeJIOBEK, YTO BBI30BET COKpAIIICHUE PACIIO-
JaraeMbIX BOAHBIX pecypcoB Ha 7-8 km°. B atux ycio-
BHSX Ie(HIIUT BOAHBIX pecypcoB Bo3dpacteT K 2030 .
¢ HeiHemHUX 13-14% no 44-46%, 4T0 MOXKET OTpHUIIa-
TEJIHHO BIHATH HAa PAa3BUTHE HE TOJIBKO CEIBCKOTO XO-
3sUCTBA, HO M IPYTHX oTpaciyel [3].

B cratee [4] Ha mpumepe CyaaHa IpUBOAUTCS pe-
3yJBTATHI HCCIIETOBAHNN OTHOCHTEIBHO BOIHBIX IIPO-
0JIeM B CEIBCKOM XO3SHCTBE C YyUETOM 3apyOeIKHBIX
M3BICKaHUN B JAHHOM HAaIlpaBJICeHUH M OTMEYAEeTCs 9To,
riio0aspHOE MOTEIUIEHUE U I3MEHEHUE KIIMMaTa TaKKe
CHIDKAIOT ypoxkaiHOCTh. OKHIaeTcs, 9To 3acyxu Oy-
OyT TPOAOIDKATH OKAa3bIBaTh OTPOMHOE [aBJIICHHE Ha
IIPOJOBOJIECTBEHHYIO 0€30IMaCHOCTh B XPYIKHAX SKOCH-
cremMax. UToObI BBIIEPKATH 3TH CTPECCHI, B PA3IMYHBIX
HCCIIEIOBAHMAX M3ydYalaCch pOJIb CHMOHOTHYECKHIX
MHKPOOPraHU3MOB B (DEHOTHIIMYECKOW aJarTaiuu
pacTeHHMi K CTpeccaM OKpYJKalomew cpemsl |5,
6,7, 8, 9]. ITo muenuto aBTopos [ 10 ], rpubOKOBEIE 3H-
TO(UTEI, KOTOPBIE SBISIFOTCS BaYKHOH COCTABIIIOIICH
PACTATEIFHOTO MHUKPOOMOMa, MOTYT UTPaTh KIFOUe-
BYIO POJIb B CITOCOOHOCTH pacTEeHUI aJanTHPOBAThCS K
KITUMATHYECKAM CTPECCOPaM.

B pa6ote [11] npuBomuTcst PakTel, CBA3AHHBIE C
BOAHBIMH MTPOOJIEMaMH PAaCTEHH, HA KOTOPBIX OTME-
YaroTCs, YTO Y MHOTHX PAacTCHHH CIIOCOOHOCTH CHH-
’KaTh TIOTEPU BOJBI B YCIOBUAX Ae(PUITNTA BIAKHOCTH

SIBIIACTCSI OMHHUM W3 OCHOBHBIX KPUTCPUCB 3aCyXO-
ycToiunBocTu. Pan yuénsix [12, 13, 14, 15] B cBoux
HCCJICJIOBAHHSIX K TAaKUM KPUTEPUSM OTHOCHIIA U TEX
MIPU3HAKOB PACTCHUH, KAKUMH SBJISIFOTCS YBSIaHUC JTH-
CThEB, CKOPOCTH MIOTEPH BOJIBI CPE3aHHBIMH JINCThSIMH,
OTHOCUTENIBHOE COJIEpIKaHuE€ BOJIbI JUISI OLIEHKH 3acCy-
xoycroiiunBocTH. B cBoMX paborax bazen u ero coas-
TOpbI [14] yka3bIBaJId Ha TO, UTO HU3Kasl MOTEPS BOJIbI
W3 HCCEUCHHOTO JINCThS SIBISCTCS MPOCTOM, HO OTHOCHU-
TENBHO HAJCKHBIA MHIUKATOP 3aCYXH YCTOHYHBOCTH
JUTS TIIIICHHUITBI, XJIONKA K cOpro. Taxke MOTyT OBITh UC-
MOJIL30BAHBI B KAUECTBE (PU3UOJOTUUCCKUX KPUTCPUCB
0TOOpa YIS OIICHKH 3aCyX0yCTOHYHMBOCTh OTHOCHTEIb-
HOe cojnepxkanue Bojabl B yucThiax (BCYX), kotopoe
CBSI3aHO C YPOBHEM BOJIHOTO CTaTyCa PacTCHHS B KOH-
KpPETHBI MOMEHT BPEMEHU.

Ha ocHOBe MoJTy4eHHBIX PEe3y/IbTaTOB 00JIce MO3/1-
HHUX I/ICCHCJIOBaHI/Iﬁ MO0 M3YYCHUIO BJIWAHUA pacrpeac-
JICHHSI OCaJIKOB B TCUCHHE CE30HA B CBOEM KOJUICKTHRB-
HOM TpyJe [ 16 ] aBTOpBI BBIABUTAIOT, CPEAU MPOUYHMX
PAIOB MPEJIOKCHNN, U KOHIICIIIHIO, 3aKITI0YAOICH S
B TOM, YTO MOJE/b MOTPEOHOCTH CEIBCKOXO3SHCTBEH-
HbBIX KYJBTYpP B BOJE, B TOM YMCJIC B TCUCHUEC CC30HA,
JIOJDKHA 3aMEHHUTH MIPOCTYIO CE30HHYIO KOHIICTIITHIO UC-
I10JIb30BAHUSI CEIbCKOXO03MCTBEHHON BOJBI.

J1Jist perieHrs BBIIEU3II0KEHHBIX TPOOJIEM OTHO-
CUTEIIFHO BO3JICJIBIBAHHUS 3aCYX0YCTONYMBBIX KYJIBTYD,
B TOM YHCJIE ¥ XJIONTYaTHHKA IIPH BOJHBIM CTpPECCe, Tpe-
OyeTcs pa3pabOTKU HOBBIX OPUTHHAJIBHBIX WHHOBAIIH-
OHHBIX arpOTEXHUYECKUX M CEJICKIIMOHHBIX METOAOB C
MIPUMEHEHUEM HOBEUIIMX TOCTUKEHUN MOJIEKYJISIPHOM
OHMOJIOTUY U T€HETHKH U JPYTUX COBPEMEHHBIX BBICO-
KOTEXHOJIOTHYHBIX WH)XKEHEPHBIX HAayK, BHEIPEHUE KO-
TOPBIX B CENBCKOM XO3SICTBE YK€ BO MHOTHX C Pa3BH-
TOM arpoKyJiIbTYpOl CTpaHaX ClIocOOCTBOBAJIO MOTyYe-
HHUIO KOJIOCCATbHBIE IKOHOMUYECKHe BHITOBI [17, 18].

OnHoO U3 TOCTEAHUX OTKPBITHH TEeHHOW MHKEeHE-
pun — PHK-unTepdepenims obecrneyrBaia OONbIIHE
BO3MOXKHOCTH JUTSL PETYJISIIIUK MHOXKECTBO (hH3HOJIOTH-
YECKHX MPOIECCOB B PACTEHHUAX IIOCPEACTBOM TaK
Ha3bIBaeMble Majible He komupytomme miPHK. Crimcok
BO3JICHCTBUM, 3aITyCKAIOLIUX PETYJIATOPHBIA OTBET Op-
ranusMa depe3 miPHK, Bxirodaer B ce0s peakinio Ha
MATOTEHEI, OCBEIIEHNEe, BOAHBIA CTPEeCC, MUHEPAIHLHOE
MMUTAaHKUE, COJIEBOM CTPECC, TUIIOKCUIO, MEXaHUYECKHMI
cTpecc ¥ U3MEHEHUs TemrepaTtypsl [19].

3aKperuieHHbBIe CEeNICKIIMOHepaMH B TCUCHUH He-
CKOJIBKHX TTOKOJICHHH TTOJIe3HBIe MOP(HOIOTHYECKIE U
(hM3HOIOTHYECKUE TIPHU3HAKH, B TOM YHCIIE U YCTONIH-
BOCTh K BOJHBIM CTpPECCaM COPTOB MOTYT H3MEHSTHCS
MOJT BITUSHHUEM pPa3HBIX BHEITHUX KIUMATHYCCKUX U
JPYTUX TeHeTHIecKuX pakTopoB. Kak oTMedeHEHI B pa-
6otax [20, 21], ams mpeaOTBpAIICHUS T MUHAMHA3a-
WU TAaKUX SBICHUA ITOCTOSHHO HWCIIBITBIBAIOTCS U
BHEJPSIOTCS pa3IMIHbIC METOTUKU TEHETHKH U CEIICK-
uu pacTeHuit. K TakuM MeTomikamM MOXKHO OTHECTH
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MIPUHYUTEIIFHOE CAMOOIIBUICHNE PACTEHH, 0TOOp He-
KeJIaTeJIbHBIX 0c00eH, MEXCOPTOBYIO THOPHIM3ALINIO
U T.J., YTOOBI COPT COCTOSUICS, B OCHOBHOM M3 pacTe-
HUH, OJTHOTHITHBIX IO MOP(OIIOTHIESCKUAM MTPU3HAKAM U
X03HCTBEHHO-OMOJIOTHYECKUM CBOHCTBAM.

OIHOTHITHOCTH PacTeHUI U TOMeocTa3 B OIS~
LIMOHHOM YpPOBHE OIPENENSETCs TOCTOSIHCTBOM CIO-
co0a OIbIIEHHS pPaCTEHUI U YPOBHEM MO (PUKAIMOH-
HOM W3MEHYMBOCTH. B pesynbTare mnepekpecTHOro
OTIBUICHUS APYTHMH COPTAMH U KYyJIBTypaMH B paBHOU
Mepe yMEHBIIAeTCs OMHOTHITHOCTh COPTOB Kak Iiepe-
KPECTHOOITBUIAIONINXCS, TaK M CaMOOIBUISIOMINXCS
KynbTyp [22, ¢. 298; 23, c. 63-65].

Ony0IMKOBAaHHOM B UCCJICJIOBAHUH [24] I U3y-
YEHUS! TEHETHYECKOH OCHOBBI 3aCyXOYCTOHYMBOCTH
cou (Glycine max L. Merr.) Obuta co3mana pekoMOu-
HaHTHas WHOpexHas momymsiuust w3 184  ymHuMiI
F(2:7:11) or ckpemuBaHus IBYX 3aCyXOYCTOWYHMBBIX
coptoB Kefengl n Nannong1138-2 u 3arem ObutH npo-
TECTUPOBAHBI B YCJIOBUSIX BOJHOI'O CTpecca U MPH XO-
polIeM IOJIMBE B MOJEBBIX YCJIOBHAX U B TEIUIMIIAX.
W3mepsieMble TpU3HAKK BKIIIOYAIN KOI(DQUIMEHT yBS-
JaHus JIMCTHEB, MOTEPIO BOAblI CPE3AHHBIMHA JIMCThAMU
U OTHOCHUTEJIBHOE COJICp)KaHHe BOJbI B KAYECTBE MHU-
KaTOpOB BOJHOI'O CTaTyca PacTEHUM U YpOXKalHOCTU
cemstH. [1o pe/nonokeHno aBTOPOB MOTyYeHHBIE pe-
3yJIbTaTbl IOMOI'YT BBIACHHUTH I'€HCTUYCCKYIO OCHOBY
3aCYXOYCTOWYMBOCTH COM U MOTYT OBITh BKIIOYCHBI B
IpOrpaMMy CEJIEKIIMU C HCIOJIb30BAHHEM MapKepoB
JUISL CO37IaHMsI BBICOKOYPOYKaHHBIX COPTOB COM C yIy4-
ILIEHHON YCTOWUYMBOCTBIO K 3acCyXe.

Kak u3BecTHO, ITpu HHOPUIMHTE C KaXKABIM HIOKO-
JIEHHEM BO3pacTaeT KOJIMYECTBO TOMO3UTOT C YaCTOTOU
(cormacuo ¢opmynsl Paiita) F = 1- (1/2)n, roe «n» -
YHCJI0O MHOPEIHBIX MOKOJCHMH. YacToTa reTepo3uror
yOBIBAET C KAXKAbIM IOKOJEeHHEM Ha 1/2 u cooTBET-
ctByeT (1/2)n. 3a cuer Bo3pacTaHusi TOMO3UTOTHOCTH
[0 PELECCUBHBIM T€HaM B WHOPEIHOM IOTOMCTBE
HaO0JII0aeTCsl CHUIKEHUE JKU3HECIIOCOOHOCTH, TPOIYK-
TUBHOCTH, T.e. HaONIOJaeTcsi sBJCHHE JCMPECCHHU.
CHxeHue TpOyKTUBHOCTH MTPOIOIIKAETCs 10 5-8 T1o-
KOJICHUH B 3aBUCHUMOCTH OT BHJIa PACTEHUH, 3aT€M IIPO-
HCXOAUT CTaOMIBHOCTH [25].

B cBere npoBeAE€HHOrO BBIIIE YACTUYHOIO aHa-
JU3a HBIHEUIHEr0 COCTOSIHHSI TMPOOJieM BOIHOTO
cTpecca HEKOTOPBIX PacTeHUi, HAaMU OBUIO TPEIIpH-
HSTO TMONBITKA TPOBECTH CPaBHUTEILHBIN aHanu3 PIJT
TOMYJISAIMN XJIOMYaTHUKA, BO3/eaHHoN B LleHTpe re-
HoMmuKe 1 OnonHbopmaruku AH PY3 B mByx peskumax
OpOIIIEHHS: UCKYCCTBEHHO CO3/IaHHOM BOIHOM CTpEcce
Y TIPA ONITUMAJIEHOM TTOJIMBE IS OIICHKH TeX IOKa3a-
Teneil (PEeHOTHUITOB MOMYJSAIMY, KOTOPbIE JOCTOBEPHO
Pa3IMYarOTCA M MOTYT IMPOSIBUTH ce0s KaK WHANKATO-
paMu 3aCyX0yCTOMYMBOCTH B KOJMYECTBEHHOM Mepe.

Henp ucciaenoBanusi CpaBHUTETHHBIN aHAJN3
MOp(0-OHOIOTHIECKHX, (PU3NOTOTHYECKIX u
arpOHOMHUYECKHX  TNPU3HAKOB  PEKOMOWHAHTHBIX
nHOpUIHUX  JuHMHA ~ xiormdatHuka  (PWJI), B
ONTUMAIIHOM W 3aCyNUIEBEIM pEXAMaxX OPOIICHHUS
MTOCPEICBOM KOMIIBIOTEPHBIX porpaMMm
CTAaTHCTUYECKOTO aHaln3a MapaMETPUIEeCKUM W
HemapaMeTPUIECKUM METOJaMH.

MeToaunka uccie0BaHus

OOBCKTOM  WCCICMOBAaHUS  SBISUIHCH — COpTa
xnomyarauka Hamanran-77, 3anru-Ota ¥ 0OMymsiust
peKOMOMHAHTHBIBIX ~ MHOpemHbIX JmHMH  (PUJI),
MONMYYCHHAsT B pE3yJbTaTe CKPEIIUBAHUS THUOPHUIOB
JAHHBIX ABYyX copToB. Copt xyomyatHuka HamaHraH-
77 OTHOCHTCS K CpEJHE BOJOKHHCTAM THIIAM XJIOITKA
(Gossypium  hirsutum L.) u MHOTHE (QepMepsl H
XJIOOKOPOOBI ~ MPEINOYUTAIOT 3TOTO  COpTa  Kak
JIATHBIH, OTIIUYAIONIETOCS BHICOKOYPOKAHHOCTRIO H C
BBICOKHM BBIXOJIOM BOJIOKHA. U mosToMy B TedeHwn 30
JICT BO3JCIBIBACTCSA JAHHBI COPT XJIOMYaTHUKA B
OOIIMPHBIX TIOJIAX MHOTHUX (EPMECKUX XO3SHCTB
PecryOnuku.

M3-32 oTHOCUTENBHON HEYCTOMYMBOCTH JAHHOTIO
copTa K BOTHOMY JAe(UIUTY, OH BHIOpAH B KaueCTBE
peIMITUEeHTa NP co3aanuu nomyisiud. Copt 3aHru-
Orta, KOTOpBIi OTHOCHTCS TOXKE K TUILy G.hirsutum L. n
OyIy4ud CpeaHEypOXKAMHBIM COPTOM, SIBISCTCS Kak
COPTOBBIM 00pAa3IOM TePMOIUIA3MBbI XJIOMTYATHHUKA, B
JIOCTaTOYHOW CTEMECHH YCTOHYMBBIM K BOJHOMY
JeUIUTY TI0 CPaBHEHUIO ¢ coproM Hamanran-77.

[Monmynsauus PUJI coznana myTemM caMOOIbUICHUS
METOIOM “TIPOMCXOKICHHS OT 001ero npeaka” (SSD —
single seed decent method) no nmokonenust F7 xaxmoro
pacteHusi THOpUAHOTO TOKoNeHus1 Fa, momydeHHoro B
pesyabrare ckpelmuBaHus coproB Hamanran-77 u

3anru-OrTa, OTJIMYAIOIIMXCS pa3IMIHOM
YCTOHYHBOCTBIO K BOMHOMY CTPECCY.

zlaHHaﬂ HOHyHﬂLIHS[ B yC.]'IOBI/II/I BOJHOTIO
JedunmuTa CcoCTOMT U3 97 JuHMH, 00JagaroInux

IIMPOKUMHU T€HETHYECKUMH pa3HooOpasusamu. Taxue
HOIYIALMY  ABIAIOTCA BaXHBIMH TEHETHYECKUMHU
MaTepHalaMu npu OIIpeieNICHUH JIOKYCOB
kosmuecTBeHHbIX npu3HakoB (QTL — quantitative traits
loci), yCTOHUMBBIX K BOJHOMY CTpecCy WU
FE€HETUYECKOU KapTUPOBAHUH.

HccnenoBaHust MPOBOIMIACH B OIIBITHOM IOJIE
CrnenuanbHOTO CEMEHOBOAYECKOTO XO3SHCTBAa IMPH
Lenrpe renomuku u Ouounpopmatuku AH PY3 B
OIITHMAaJIbHOM U HMCKYCCTBEHHO CO3/1aHHOM
MAaJIOBOZHOM pEXHMax OpPOIUEHHH, TaK YCIOBHO
Ha3bIBACMBIX B “ONTUMAaJIbHOM U CyXoM (QoHax”,
conmacHo cxemMaM (1 x 2 x 0) m (0 x 1 x 0). Bee
arpoTEeXHUYECKHE TPOLEAYPHl OTHOCHTEIBHO 3THM
JByM (GoHaM TPOBOIWINCH HiaeHTHYHO. OOmiee
KOJIMYECTBO BOABI B JINCTAX PACTEHHs ONPENEIICHBI 10
metony H. H. TpetnsixoBa [26], cBOWCTBa yaep KaHUL
BOJIBI JINCTHSIMH - 110 MeToxy M. JI. Kymaupenko [27] u
CKOPOCThH TpaHCHHpanuu — o Meroxy A.A. VBaHoa
[28].

JInst mOCTH KEHHS TTIOCTABJICHHOM TIeJTM HAMH OBLIT
MCIIOJB30BaH KOMIUIEKC MPOTPAMMHEIX cucteM SPSS
21, KOTOPBIN COCTOUT U3 IPOTPAMMHBIX MPOIEAYP, pe-
AIM3YIOIMX MHOTHX METOJOB aHaliM3a JaHHBIX B CO-
BpEMEHHBIX KoMIIbloTepax. [IporpaMmMHBIi KOMILIEKC
SPSS 21 umeeT B Hay4HOH MpaKTHKE IMIMPOKO PACIIPoO-
CTPaHEHHYIO MPOTPaMMHBIX IPOLEAYP, KOTOpPBIE MO
napaMeTpUuecKOMy METOJy MaTeMaTHYeCKOH CTaTH-
CTHKM paccuuTbiBaeT 3HauyeHHs {-kputepus Crblo-
JCHTa, ONPEIENSIOIEer0 CTeNeHb DPA3IMYUs MEXIy
JBYMsI IEPEMEHHBIMH X H Y, IPEIIOKEeHHBIM [ 'acceTom
(CTploneHTOM) M 1O HEMapaMeTPHYECKOMY METOIY C
ucniosikzoBanreM U kputepust Mans-Yutau u W tecta
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VYUIIKOKCOHA pemaeT Ty ke 3aJady Ha OCHOBE PaHro-
BBIX MeToz0B [29 30, 31, 32].

Hwxe nepeunciieHs! nccieJ0BaHHBIE IOKA3aTelH,
3HAYEHHs KOTOPBIX N3MEPEHBI C KAKIOT0 OTAEIBHOTO
KycTa xnonyaTHuka PUJI momymsauuil mo onTuManb-
HOMY U cyXoMYy (OoHaM.

e Trnspirlh - TpaHcnuparys yepe3 OAuH Jac

o Trnspir2h - TpaHcnupanus yepes nBa yaca

o Trnspirdh - TpaHcnupanus yepes YeThipe yaca

o Water - Boza yiep»kaeMoCTb JIUCTHEB

o TwaterPlant - o0reii mporeHT BobI, COIepKa-
LIUXCS B JIACTAX

e BCYX2h - croiicTBa yaepkaHusI BOJIbBI JHUCTh-
SIMU 32 JIBa 4aca

e BCYX4h - cBoiicTBa yJep:KaHUsI BOJBI JIUCTh-
SIMU 32 YETBIpE Yaca

o Hlorophil - coneprxanue xnopodurina

o Height - BeicoTa pacTeHus

o NS - BBICOTHI 3aKJIaIKH TIEPBOH MI0IOBOM BETBU

e MoNOop - MoHOMOMATTEHBIE BETBH XJIOMYaTHHKA

o Simp - cuMmosieanbHbIC BETBU XJIOMYATHHKA

e TBooIS - 001Me KOIHYECTBO KOPOOOUEK

e Bools - komuuecTBO PpacKphITBIX KOPOOOUEK
XJIOITYaTHHKA.

Pe3ynbTaThl U 00cyKaeHne

B tabnuie 1 nmpeacTaBieHbl CpelHAE U CTaHIapT-
HBI€ OTKJIIOHEHHUSI 110 KXKJIOMY TTOKa3aTer0 IMHUH COp-
TOB, COOTBETCTBYIOIMX ONTHMAIBHOMY H CyXOMY pe-
XKHUMY opoteHus. Kpome Toro, B KOHEUHBIX JIBYX CTPO-
Kax TaOJIMLBI COAEPIKATCS Pe3ybTaThl TECTHPOBAHUSA
UCCIIEyeMbIX ABYX (DOHOBBIX TPYII IO {-KPUTEPHIO
CrprozieHTA.

CpaBHUTENBHBIM aHAIW3 CPEeJHHUX IOKa3aTenen
(heHOTHIIOB JIMHUH XJIOMYaTHUKA ONTUMAaJIBHOTO U CY-
XOTr0 PEKHMOB OpOIIEHHS TOKa3al, 4YTO TOJBKO He-
CKOJIbKO OJJHOMMEHHBIE ITOKa3aTes 3aMETHO OTJINYa-
JIMCh KOJIMYECTBEHHO JIPYT OT JIPyTa, a Y MHOTUX ITOKa-
3aTeNiel pa3nuune CpeHUX 3HAYSHUH MeXTy (hOHAMHU
OKa3aJIoCh He3HauuTeNnbHbIM. Cpemy CpaBHHBAEMBIX
nokazarened  QoHOB, TmoOKasaTtens Water umen
HaWOOJIBIIYI0 PA3HOCTh CPEJHUX, paBHYI 392,60.
Crenyrommpe 3a Hell MOKa3aTesl TPAHCIIHPALUH Yepe3
yethipéx Trnspirdh u meyx Trnspir2h wacos, anmHa
pactenus Height, conepskanue xiaopodusma Hlorophil
W TIOKa3aTelb TpaHCHHpaldd dYepe3 OJHOT0 dYaca
Trnspirlh umenu pasHocTH CpeaHIX, paBHBIE COOTBET-
ctBenHo 92,72; 57,28; 37,34; -9,33 u -7,14, a pasHocTH
CPEIHUX MEXIY OCTAIBHBIMH ITOKA3aTeNsIMH CPaBHH-
BaeMbIX ()OHOB ObLTH HeOoNMbIMMHU. CTaHIapTHBIE OT-
KJIOHEHUsS] BBIIIETIEPEUNCIICHHBIX —II0Ka3aresieil 1o
cpaBHMBaeM (oHaM paclpezieJieHbl IONapHO Kak
223,55u211,77; 74,31 1 94,35; 64,74 u 82,42; 13,06 u
7,82; 3,60 u 1,98; 28,68 u 43,62.

IIpu cpaBHMTENBHON OLIEHKE CPEAHUX 3HAUCHHI
nokazareneid ¢enorunos coptoB PUJI xmonmuaTHuka
CpellHue 3Ha4YeHHs] CTaHJAPTU30BaHBI MOCPEIACTBOM
JICTICHNs] KaXK/IOTO CPEJIHEro Ha ero CTaHJapTHOTO OT-
KJIOHEHUs, U TeM CaMbIM IPOU3BEJIEHa HOPMHUPOBKA
JUISl HAarJISZIHOTO COMOCTABJICHUS IAHHBIX JIBYX PEXH-
MOB OpoILIeHUs] B Oe3pa3MepHON BenuuuHe. Pe3yib-
TaThl BHITOJHEHHBIX MPOLEAYpP OTPaXKEHbI HA CPABHH-
TEJIbHBIX THCTOIPaMMaxX HOPMHUPOBAHHBIX CPEJHUX M0~
Kazaresyiell ()eHOTHIIOB ONTUMAJIBHOTO M CYXOro (JOHOB
Y TIOKa3aHbI Ha pUCYHKeE 1.

Tabimna 1

OmnucaTtenbHas CTATUCTHKA U cpaBHeHue 110 t-KpuTtepuio cpeHix cyxoro v onTUMalibHOTO (hoHa

Onrumalib. pon Cyxoii ¢poH

Hpusnarku Cpenn. Cra.or Cpenn. Cra.or t-Kpur. 3uu.
Trnspirlh 117,38 28,68 124,52 43,62 1,82 0,179
Trnspir2h 242,42 64,75 185,14 82,42 28,97 0,0001
Trnspirdh 341,54 74,31 248,82 94,35 57,81 0,0001
Water 1215,18 223,55 822,52 211,77 157,72 0,0001
TwaterPlant 74,7 1,16 71,22 1,93 230,71 0,0001
BCYX2h 19,78 3,31 21,87 5,88 9,35 0,003
BCYX4h 28,12 3,51 29,76 6,11 53 0,022
Hlorophil 41,97 3,6 51,3 1,98 500,81 0,0001
Height 107,21 13,06 69,87 7,82 583,35 0,0001
hs 5,85 0,58 6,54 0,71 54,98 0,0001
Monop 1,33 0,61 1,32 0,62 0,01 0,907
Simp 17,39 1,72 12,74 1,41 423,2 0,0001
TBools 20,98 471 14,18 3,97 118,37 0,0001
Bools 7,25 4,32 7,81 3,42 1,03 0,312

Jis ycTaHOBIGHHS Pa3iU4Usl ONTHMAIBHOTO H
cyxoro ¢oHa 1o t-kpurepuro CThIOIEHTa, COTIIACHO Ka-
TETOPHUH, CpPAaBHEHHWE CPEIHHUX JBYX HE3aBUCHMBIX
TpyMII, paccuuTaHbl mporpamMmmort SPSS 3nadueHns cra-
THCTHKH W YPOBHU 3HAYUMOCTH [-KpHUTEpHs, KOTOPEIE
PaCIOJIOKEHBl HAa CaAMBIX HIDKHUX JIByX CTPOKax Taod-
nutpl 1. CaMBIX BEICOKUX 3HAYSHUH CTATHCTUKH t-KpH-
TepHUsl C OYCHb BBICOKHMH YPOBHSIMH 3HAUYMMOCTEH
YMeJHU TT0Ka3aTeNld ()eHOTHUITOB BET€TAIIIOHHOTO TIePH-
oma: BbIcoTa pacrenust Height, (t = 583,35; P <

0,0001), crenens conmepskanus xaopodumia Hlorophil
(t=500,81; P <0,0001), cimmoanambHEIE BETBH XJIOII-
gatauka Simp (t = 423,20; P < 0,0001) ), o6meit mipo-
[IEHT BOJBI, COJEprKaliecs B JIMCTaX XJIOMUATHHKA
TwaterPlant (t = 230,71; P <0,0001), xomuuecTBO 06-
mUX Kopobouek xiomyatauka TBools (t = 118,37; P <
0,0001) u moka3zatenb BoJia YACPKUBAEMOCTH JINCTHEB
xmomuarauka Water (t = 157,72; P < 0,0001). Cpenn
OCTaJIbHBIX, MMEBILMX CAMOI0 HU3KOIO 3HAYEHMS CTa-
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TUCTHKH KPUTEPUS U OTHOBPEMEHHO OKa3aBIIMXCS He-
JOCTOBEPHBIMH, CUMTAIHCh IMOKAa3aTesin (HEHOTHIIOB:
MoHomouaabpHeie BeTBu Monop (t = 0,01; P <0,907),
KOJIMYECTBO PACKPBITBIX Kopobouek Bools (t = 1,03; P
<0,312), n noka3aTeip TPaHCIHPALUH Yepe3 OJHOTO
yaca Trnspirlh (t = 1,82; P <0,179). Kpome stux Tpéx
CTATHCTHYECKH HEJOCTOBEPHBIX IOKa3aTelei, Bce
OCTabHBIE OJIMHHA/IIATH MOKA3aTeNN CIOCOOCTBOBAIN
YCTaHOBJICHHUIO CTATHCTUYECKH JOCTOBEPHOTO DPa3Jiu-

YHS MEXAY ABYMS UCCIEAYyEMbIMH TPYINAMH, Hpe.-
CTaBJISIIOIIMME ONITUMAJIBEHOTO U CYXOro ()OHOBOTO pe-
JKHMa OPOILICHHS M TEM CaMBbIM H3-32 3HAYUTEIILHO BbI-
COKOT'O 3HAYCHHSI YPOBHEH 3HAYUMOCTEH y MHOTHX I10-
kazareneii (B aByx ciyyasx P < 0,022; P < 0,003 u P
< 0,0001 — B ocTanbHBIX) OTBEpraeTcs HyJIeBas TUIO-
Te3a O PABEHCTBE CPEAHHMX M MPHUHUMACTCS aJbTepHA-
THBHAs TUTIOTE3a O TOM, YTO MEKIY CPABHHBACMBIMU
IPYIaMi CYIIECTBYET CTATUCTUYESCKU JOCTOBEPHOES
pazimume.
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Puc. 1. lucmoepammvi HOpMUPOBAHHBIX CPEOHUX nOKA3ameell PeHOMUN08 ONMUMAILHOZO U CYX020 POHO8

IMockonbKy HekoTopble Tokazaremu (Trnspirlh,
Monop u Bools) B pe3ysbraTte TECTHPOBAHUS HAIMX
JaHHBIX IIOCPEACTBOM PA3BEIOYHOTO aHAJIN3a IO KPH-
tepuro KonmvoropoBa-CMupHOBa, KOTOPBIH IPOBEICH C
LeNIbI0 IPOBEPKE COOTBETCTBHE 3aKOHA pacIipejelie-
HUS [IOKa3aTeleld HOpMaJIbHOMY 3aKOHY, HE COOTBET-
CTBOBAJIM HEOOXOIUMBIM YCIIOBUSIM IIPUMEHEHHS KpH-
Tepust CTBIOAEHTA I CPaBHEHHS JIBYX HECBS3aHHBIX
BBIOOPOK, OBUIO PEIIEHO KCIIOJIL30BATh U METOJIbI He-
MapaMeTPUYecKOi CTATUCTHKH, Ul KOTOPBIX HE WI-
pAaroOT POJIM 3aKOHBI pacIpe/ieNieHUs 3HAUCHHUS TT0Ka3a-
TeNleld ¥ X MapaMeTpBbl, a OCYIIECTBIISIOT PaHXUPOBa-
HHUe a0CONIOTHBIX 3HAYEHUI NPH3HAKA, YTO TO3BOJISET
criuaxuBath 3 (eKThl BEIOPOCOB U aCHMMETPHH pac-
TIpeIeNIeHUSL.

Cpenn HemapamMeTpHUeCKHX KpPHUTEpPHEB OOIIbIIe
Bcero moaxoaut U kputepuit MaHHa- YUTHU IpH HEOO-
XOIUMOCTH CPaBHEHHUH JBYX HE3aBHCHUMBIX IPYIII, KO-
roa oObEM M pacrpeleNieHus] NaHHBIX HE COOTBET-
CTBYIOT TpeOOBaHHAM INPUMEHEHHUS MapaMeTpuye-
CKOTO t-KpuTEpHs.

[pu ucnons3oBannu U xputepuss ManHa-Y uTHI
JUISl HAILIMX TaHHBIX, YYTEHBI OCOOCHHOCTHU €0 IpHMe-
HEHUs], 3aKITI0YAIOIIMECs B TOM, YTO THI aHAIU3HPYe-
MBIX JJaHHBIX JTOJDKEH OBITh KOJMYECTBEHHBIH MU I10-
PSIKOBBII, BHIOOPKU JTOJDKHBI OBITH HE3aBUCHMBIMH H
3aKOH pAacCIIpelIeIieHNs] JaHHBIX He 00s13aTeNbHO HOp-
MaJIbHBIN.

B ocnoBy pacueta U xputepust ManHa-YuTHu 3a-
JIOKEH CIEeAYIONHi anroput™ [32]:

1.3HaueHus] NEPEMEHHBIX 00eHX TPYII 0ObeIu-
HSIOTCS B €IMHBIIM BApUAIIMOHHBIH PSI U PAH)KUPYIOTCS
B TIOPAJIKE BO3pacTaHUs UM yOBbIBaHHUS.

2. AOCONIOTHBIE 3HAYEHHSI TIEPEMEHHBIX 3aMEHs-
I0TC paHramu. B cityudae, eciin HECKOJIBKO 3HAUEHUMN
PaBHBI

MeXIy coOOi, MM MPHUCBAaUBACTCS CPEIHUN paHT
U3 TeX, KOTOPBIE OHU MOJTYYHIH Obl, eciu Obl He ObLIN
PaBHBI.

3.CymMMa paHroB MOJACYUTHIBACTCS OTAEIBHO IS
Ka)KJOU IPyNIIbL

4.3navenne kputepuss U MaHHa-YUTHH paccuu-
TeIBaeTcs o popmyne: U =nl xn2 + (nx x (nx + 1))
12-Tx

rze N1 u N2 — KOMMYECTBO HAOIOICHUH B CPaBHH-
BaeMbIX TIpyNmax, NX - KOJIMYECTBO HAOIIOACHHWH B
TpyTIe, IMEIoIee OOJIBIIYIO 13 JBYX PAHTOBBIX CYMM,
TX — GombImas U3 IBYX PAaHTOBBIX CYMM.

5.11o crienmanbHBIM TaOIUIAM, TIPEACTABICHHBIM
B PYKOBOJICTBaX 110 cTaTucThke [33, 34], ompenensercs
KpuTHYecKoe 3HaueHue U ams 3agaHHbIX 3HaueHnH Nl
u n2 n xpuTH4deckoro ypoBHs P. Ecnu paccumTanHOE
3Ha4yeHre U MeHbIIe WM paBHO KPUTHIECKOMY, TO HY-
JieBasi CTaTHCTHYECKAs THIIOTE3a OTBEPraeTCs U MPUHH-
MaeTcsl albTepHATUBHAS TUIOTE3a, CBUACTEIBCTBYIO-
I1asi O CYIIECTBOBAHUH Pa3IniMi MEXIY TPyIIaMH.
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Ha mavanpHOM 3Tame mporpamma U kputepwst
Manza-YutHu peanusyst 1 -3 DyHKTBl JaHHOTO ajro-
pUTMa BBIIAET PE3yNbTAaThl MPEIBAPUTEIBHBIX pacué-
TOB, TIPEJCTABICHHBIX B Ta0muie 2. B 3toi Tabmuie

pacIoyioKeHbl BBIYUCIEHHBIE TPOrPaMMOM cpeaHne U
CyMMEI paHTOB 3HaUCHHUU BCEX IMMOKa3aTelied (eHOTH-
o PMJI momynsnuii onTHMaNbHOTO U CYyXOro (pOHOB.

Ta6mmna 2
Panru ¢onoB
Panr Cpennnii panr CymMa paHIoB

®oH OnTuMarsb. Cyxoil. OnTumManb Cyxoit
Trnspirlh 91,4 103,6 8867 10048
Trnspir2h 120,4 74,6 11675,5 7239,5
Trnspirdh 126 69 12219,5 6695,5
Water 135,6 59,4 13156 5759
TwaterPlant 1417 53,3 13742,5 5172,5
BCYX2h 85,3 109,7 8273,5 10641,5
BCYX4h 89,6 105,4 8693,5 10221,5
Hlorophil 51,1 143,9 4953 13962
Height 145,7 49,3 14136 4779
hs 73,6 1214 7136 11779
Monop 97,8 97,2 9488,5 9426,5
Simp 143,8 51,2 13947 4968
TBools 133,2 61,8 12924 5991
Bools 90,8 104,2 8810 10105

B pesynbrare paboThl nporpaMmsl ananmza mno U
KpUTEpUIO MaHHa-YUTHH Ha CIEAYIOIIEM 3Talle IOy~
YCHBI 3HAYCHUA CTATUCTUK JJId JaHHOI'O KpUTEpUA,
HauMCHBIIICC 3HAYCHUC U3 O6OI/IX PaHIrOBBIX CYMM KpH-
tepust W YUIIKOKCOHA U TECTOBYIO BEJIMUUHY Z, OIpe-
neneHHyto 1o kpurepuio Kommoroposa-CmupHoBa, a
TaKKe OTHOCAILYIOCS K HEH BEpPOATHOCTH OIIMOKH P,
KOTOPYIO CJeAyeT WCIOIb30BaTh IPH KOJIHYECTBE
HaOmronenuit 6omaee 30 s Beex nokaszareneid PUJI no-
ITYJIAIUHA, ¥ KOTOPBIE IPEACTABICHBI B Ta0mIIe 3.

Taxoke, KaK ¥ B clly4ae IPUMEHEHHS [apaMeTpu-
YeCKOr'0 METOJa, 34eCh TOKE HEOCTOBEPHBIMU OKa3a-
JIMCh TOJIBKO TPH MOKa3aTend (peHOTUIIOB: MOHOIIOIU-
aneasle BetBn Monop (U = 4057,000; P <0, 928), xo-

JMYECTBO PACKPBITHIX Kopobouek Bools (U =

4057,000; P <0,097) u noka3aTejip TpaHCIHPALIUH Ye-
pe3 oauu yac Trnspirlh (U = 4114,000; P <0,131). A
10 BCEM OCTAJBbHBIM ITIOKA3aTCJIAM pa3nwme Me)K)ly
prHHaMI/I, COOTBeTCTBy}OU_[I/IMI/I OHTI/IMaJ'IBHOMy u Cy-
xomy (onam, o tecty U kpurtepust ManHa-YuTHU 110-
JYYHIIOCh CTaTUCTUYECKU JOCTOBEPHBIM, YTO KOJIHUYE-
CTBCHHO TOATBEPKICHO 3HAYUTEIHHO BBICOKUMHU
YPOBHSIMM 3HAYMMOCTEM NOKa3aTesel, paBHbIX B ABYX
ciyqasx P <0,020; P <0,051 u P <0,0001 — B ocTaib-
HbIX. I Ha maHHOM OOCTOATENBCTBE, KaKk B ciydae -
KPHUTEPH:l, OTBEPraeTcs HyJIeBasi TUIIOTE3a O PABEHCTBE
CPEeIHHX U MPUHUMAETCS albTepHATUBHAS THUIIOTE3a O
TOM, YTO CpPaBHUBAaE€MBbIE TPYIIIHI CYIIECTBEHHO PA3IIH-
YAIOTCA C JOCTATOYHO BBICOKOM CTATUCTHYECKOM JIO-
CTOBEPHOCTBIO.

Tabimna 3
CTaTHCTHKU KpUTEPHUS
IMpusHaku U MaHHa-YUTHH W Yuiakokcona Z 3Hu.
Trnspirlh 4114 8867 -1,51 0,131
Trnspir2h 2486,5 7239,5 -5,672 0,0001
Trnspirdh 1942,5 6695,5 -7,064 0,0001
Water 1006 5759 -9,459 0,0001
TwaterPlant 419,5 5172,5 -10,959 0,0001
BCYX2h 3520,5 8273,5 -3,028 0,002
BCYX4h 3940,5 8693,5 -1,954 0,051
Hlorophil 200 4953 -11,52 0,0001
Height 26 4779 -11,968 0,0001
hs 2383 7136 -6,59 0,0001
Monop 4673,5 9426,5 -0,091 0,928
Simp 215 4968 -11,553 0,0001
TBools 1238 5991 -8,881 0,0001
Bools 4057 8810 -1,662 0,097

[IponenanHble BCe pacdeThl IPH aHAM3E MTOKa3a-
teneil PMJI nomynsiumid, B COOTBETCTBYIOIIMX OITH-
MaJIGHOM M CyXOM (DOHOBBIX PEKMMAaxX OPOILICHHUS I10
tecty U kputepus MaHHa-YUTHH Ja Takue ke pe-

3ynbTaThl Kak t-kputepuii CThIOJCHTAa U 3TO MOKAa3bI-
BaJIO TOTO, YTO B HAIIMX MCCJICTOBAHIIX HAMH TIPHMe-
HEHHBIE TTApaMETPUYECKHUE U HeTlapaMeTpHUYECKUe Me-
TOJBI KaXIbIi TIO0 OTIEIBHOCTH ITOATBEPXKIall CTAaTH-
CTHYECKHUI TOCTOBEPHOCTH MOIYUYEHHBIX PE3YJIbTATOB.
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BruiBoabI

Ha ocHOBe ncrnons30BaHHBIX MMOKa3aTene GeHo-
tunoB PUJI copToB nmHMN XJIOMYaTHUKA W TOTyYeH-
HBIX pe3yJIbTaTOB PacyéTOB MOXHO CJIETIaTh CIIEyIo-
M€ 3aKJII0YEHHE.

1.B cpaBHUBaeMBIX TpyIIax TOJBKO HECKOJIBKO
OTHOMMEHHBIE TTOKa3aTeNIN 3aMETHO OTINYAINCh KOJIH-
YECTBEHHO JIPYT OT Jpyra, a y MHOTHX IOKa3aTeiei
pa3nuuue CpelHHX 3HaueHWH Mexay (OoHaMH OKa3za-
JIOCh HE3HAYUTEIIbHBIM.

2.Cpenu cpaBHEHHBIX TOKa3arenedl GpoHOB, Boza
ynepxuBaeMocTH JucteeB Water n Tpancnmpanuu ye-
pe3 ueThipéx yacoB Trnspirdh umenu HanGobIIKE Pa3-
HOCTH CPEJJHUX U TEM CaMbIM OHHU IPOSIBIIIN ce0s Kak
WHAUKATOPHI 3aCYyX0YCTOHYHBOCTH.

3.CaMbIX BBICOKMX 3HA4Y€HHH CTATHCTHKH {-KpH-
Tepuss C BBICOKMMH YpoOBHsMH 3Haummocteit (P
<0,0001) umenu mokaszaTesii (PEHOTHIIOB BETETAIMOH-
noro nepuona: Height, Hlorophil, Simp, TwaterPlant ,
TBools u Water.

4.Tlokazaremu (enotunos: Monop, Bools, u
Trnspirlh umenn camMoro HHU3KOTO 3HAYCHUSI CTATH-
CTHUKHU t-KpUTEpHs U OJHOBPEMEHHO OKa3aJnCh CTATH-
CTMYECKH HEJJOCTOBEPHBIMH U3-3a Yero ObLIO ITPEIIPH-
HSTA TOMbITKA NMPUMEHEHHS M HelapaMeTpU4eCKOro
Mmerona ctatuctuki — U kpurtepust ManHa-YUTHU.

5.IlporpamMma HemapaMeTpHUYECKOTO aHajIn3a I0
U kputeputo MaHHa-YUTHH Jalia Takue ke pe3yJib-
TaThl Kak t-xkputepuii CThIOJIeHTa U yKa3bIBasla Ha TO,
YTO KPOME YKa3aHHBIX B 4- MMyHKTe TPEX HEIO0CTOBEP-
HBIX TIOKa3aTelell, 10 BCEM JpPYTHM IIOKa3aTessaM
MEXIy ONTHMAJBHBIM M CyXUM (OHAMU HMeEeTcs Cy-
LIECTBEHHOE JIOCTOBEPHOE PA3IIHULE.
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AHHOTALMSA

Boprba ¢ 6eTHOCTBIO BENIETCS Y2KE MHOTO JIET. BbUIN IOCTUTHYTHI BEChbMa BIICUYATIISIIOIINE PE3YJIbTAThI, HO B
Ppa3BUBAOIIMXCSA CTpaHax €I€ MHOTOC IPEACTOUT CACIATh. Hpomeumaﬂ IIaHACMHUA BbIABUJIA MHOXCCTBO cJ1abbIX
MECT, MOCJEJICTBUS KOTOPBIX, MO MPOrHO3aM MHPOBBIX MHCTHTYTOB, OyIyT OUIYIIATHCS elie OJnKanIIe msaTh
net. [IporpamMmel BecemupHoro 6anka OOH opueHTHpOBaHbI Ha COLMATIBLHO HE3AIMIEHHOE HACEICHUE, B TOM
YU CIie TTOXKUIBIX JIIOJIEH.

B cTatbe packpbIBalOTCs KOHIETITYAIbHBIE PAMKH Pa3JIMuMs MEXKIY COKpalleHHeM 1 00pb0oi ¢ OeJHOCTHIO,
OCHOBHBIE U3MEPEHHUS U MEPBI 66,Z[HOCTI/I. OcCHOBHOE BHHMaHHE B HCCIICAOBAaHUU YACSIETCS NMHCTPYMEHTaM CO-
KpaleHus: OeIHOCTH JUIsl TIOXKWIIBIX JItoJiell. B OCHOBHOI YacTH TeKCTa MPOBEJCH aHAIN3 CYLIECTBYIOIICH CH-
CTCMbI COL[I/IaJIBHOf/'I 3alllMTBI U1 TPOTI'paMM 3aHATOCTH JIMI MIPEAINIECHCHUOHHOT'O U IIEHCHUOHHOI'O BO3pacTa B Kazax-
cTaHe. AHam3 oxBaTeiBaeT nepuos B 20 sieT. IlomydeHHbIe pe3yabTaThl MO3BOJISIOT OLIEHUTH TEKYIIYIO CHTYAIHIO
M0 POrpaMMaM COKpAIlleH!s] OSTHOCTH TOXKWIIBIX JIFOJIeH, Ha TpeIMeT Mep MpHHUMaroiuxcs B Kazaxcrane B
OTBET Ha MPOMIECAITYIO ITAaHAEMHUIO.

ABSTRACT

The fight against poverty has been going on for many years. Quite impressive results have been achieved, but
there is still more to be done in developing countries. The past pandemic has exposed many weak points, the
consequences of which will still be felt for the next five years, according to the forecasts of world institutions. UN
World bank programs are focused on the socially vulnerable population, including the older people.

The paper reveals the conceptual framework of the difference between poverty reduction and alleviation the
main dimensions and poverty measures. The research focuses on tools of poverty reduction for older people as
well. In the main part of the text, an analysis on the existing social protection system and employment programs
for the pre-retirement and retirement age persons in Kazakhstan was made. The analysis covers a period of 20
years. The results obtained allow us to assess the current situation in the poverty reduction for the elderly in terms
of what measures are being taken in Kazakhstan.

KiroueBsie cioBa: boppba ¢ 6eTHOCTEIO, COKpaleHne 0eTHOCTH, KITFOUEBBIE METOIBI COKPAIIEHHUs O€THO-
CTH, ITOKUJIBIC JIFOIA, CTAPBIC JIFOAHN.

Keywords: Poverty alleviation, poverty reduction, key methods of poverty reduction, older persons, elderly
people, older people.
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Introduction

More than a billion people at this historical mo-
ment are people over 60 years old and unfortunately
most of poor elderly people having no satisfactory liv-
ing conditions live in developing countries. [1]

Although the world community and states man-
aged to reduce the level of extreme poverty from 35%
in 1990 to 10% in 2015 the global pandemic and its
economic and social consequences may increase the
level of poverty. (World Bank, 2022) This is especially
true for the elderly, who during the pandemic experi-
enced quite tangible difficulties with health isolation
obtaining a stable income and etc. [2] According to the
UN older people are persons over 65 years at some na-
tional levels this limit varies from 58 to 68 years.

Improving the quality of people's lives is within
the framework of poverty alleviation. [3] In the context
of this study, it is the improvement of the quality of life
of the elderly.

There are conceptual differences between poverty
alleviation and poverty reduction frequently used in the
literature. Poverty reduction moves an individual or
household from poor to non-poor whereas poverty alle-
viation is a continuous process that reduces living
standards and income inequality. [4]

The following approaches to poverty reduction
such as economic growth economic reforms micro-
finance programs cash transfers are suggested by re-
searches. [5]

At the same time, it is noted that the concept of
poverty reduction is much broader than just finance and
income although it has a direct and decisive role. It is

multidimensional due to various aspects of well being.
[6]

At this stage, there are many measures of poverty,
and the official one is based on poverty threshold. It
was developed in 1960s and determined those who can
be in poverty if their pre-tax income amounts are less
than poverty line. [7]

Multidimensional poverty measure was developed
by World Bank. Along with monetary deprivation it is
including access to education and basic infrastructure.
(8l

Based on the mentioned approaches the research-
ers reveal the following poverty reduction tools for
older persons

1.Social protection and retirement benefits [9]

2.Employment opportunities including self em-
ployment in the form of small and medium entrepre-
neurship [10,11]

3.Education programs for older persons (life-long
learning) [12]

4. Access healthcare services [13]

In order to analyze poverty reduction tools for the
elderly in the case of Kazakhstan, we will consider so-
cial security and employment programs in this article.

Main body

In the Republic of Kazakhstan, special attention
has always been paid to ensuring the social protection
of citizens without increasing dependency in society.

The country was one of the first in Central Asia to
draw a distinction between targeted social assistance
and a social risk insurance system. The following social
protection systems operate on the principle of compul-
sory insurance:

Obligatory social insurance

ﬁ)roqrams
I I I
Obligatory social Obligatory Obligatory health
insurance pension insurance insurance

State Fund of Social
Insurance

Unified Accumulative

Obligatory Health

Pension Fund Insurance Fund

Figure 1 — The main obligatory social programs in Kazakhstan

The social protection based on compulsory social
insurance began on January 1, 2005 and for the histori-
cal period of 2022 covers more than 6 million people of
the working population. While the total annual amount
of social payments is approximately 331 billion KZT
for 993,000 people. [14]

The State Social Insurance Fund, created specifi-
cally for this purpose, has become the main institution
for accumulating social contributions. The main payers
of social contributions are employers. The algorithm of
relations between the main participants in the system of
compulsory social insurance is as follows: The em-
ployer pays social contributions calculated on the basis
of the employee's income in the State Social Insurance
Fund through the State Corporation "Government for
Citizens". [15] In accordance with the Law of the Re-

public of Kazakhstan "On Compulsory Social Insur-
ance", employees, individuals who are payers of a sin-
gle aggregate payment, individual entrepreneurs and
persons engaged in private practice are subject to com-
pulsory social insurance. [16] Persons of pre-retirement
age also participate in the system of compulsory social
insurance in case of official employment. Persons of re-
tirement age are covered by compulsory health insur-
ance at the expense of state transfers. [17]

The unemployed population of any age category is
regulated by the Law of the Republic of Kazakhstan
"On Employment of the Population”. Various govern-
ment programs have been implemented for 20 years to
promote the employment of citizens. Such policy not
only prevented the growth of unemployment, but also
achieved a decrease in its level, even in times of crisis.
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At the beginning of 2000" the Program for Com-
bating Poverty and Unemployment was implemented.
It was aimed at ensuring the employment of at least one
member of each family in Kazakhstan and assumed the
creation of new jobs. [18]

Over time new employment programs were devel-
oped. It contains a number of active policies (measures)
for vocational training and retraining subsidizing jobs
increasing the territorial mobility of workers supporting
entrepreneurship through the issuance of grants conces-
sional lending and training in the basics of doing busi-
ness.

At the moment the project “Program to increase
the income of the population until 2025” is operating,
which replaced the state program for the development
of productive employment and mass entrepreneurship
“Enbek” for 2017 — 2021. 1t should be noted that in the
last developed program attention was paid to the so-
cially vulnerable segment of the population including
the older people. Within the framework a special pro-
ject "Silver Age" was developed in order to provide em-
ployment for unemployed people of pre-retirement age.
The essence of the project is that the employment cen-
ter will subsidize part of the salary of a person of pre-
retirement age at the expense of the budget. The
monthly amount of wage subsidies is 50% of the salary,
but not more than 30 MCI, including taxes, mandatory
social contributions, and compensation for unused va-
cation and banking services, excluding payments for
environmental allowances. [18]

The participation in the Silver Age project is up to
12 months. After the completion, the employer hires a
person of pre-retirement age on a permanent basis. It
should not be harmful and dangerous working condi-
tions.

Also, along with this, the Active Longevity pro-
gram until 2025 has been developed for the elderly. The
creation of active longevity centers are financed by lo-
cal municipalities. The centers help older people to
maintain their health, involving them in public life.
Yoga classes Nordic walking and dancing are held free
of charge. Pensioners are provided with medical psy-
chological and legal consultations as well as they are
taught IT and smart literacy foreign languages. The
centers organize field events visits to cultural sites hold
themed concerts and events.

In general the priorities of the healthy aging policy
for Kazakhstan were determined. After all the for-
mation of a society of active, healthy and dignified lon-
gevity involves actions in the following areas:

- Health: healthy lifestyle prevention and treat-
ment of diseases rehabilitation and prevention of com-
plications after illnesses.

- Integration (inclusion): ensuring the feasible par-
ticipation of older people of any age up to the very late
one in various spheres of society social economic cul-
tural spiritual political etc. and at various levels from
the family to the national level.

- Improving the social security system and plan-
ning measures to strengthen its adequacy equity and
sustainability.

- Improving the system of providing social ser-
vices.

- Strengthening intergenerational harmony and co-
operation, based on the historical and cultural traditions
of the country and taking into account the ongoing
changes in the country and the world.

- Individual development: the opportunity to do
what you love, while maintaining interest in life and
satisfaction with its quality until its completion.

- Education throughout life.

- Ensuring the rights of the elderly and preventing
ageism.

Conclusion

The literature review with selected keywords on
the conceptual framework for poverty reduction was
carried out. Along with economic growth, the studies
advised to pay attention to the instruments of poverty
reduction. Not all of them are suitable for older people.
The article analyzed the existing measures to reduce
poverty, taking into account the past pandemic. The
main provisions of social protection institutions in Ka-
zakhstan were explained. There are three main social
obligatory insurance systems in Kazakhstan, such as
social health and pension systems. The experience of
using employment programs for the older people for
was analyzed. Longevity programs are also quite suc-
cessfully implemented and working.
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OOGOpOTHBIE AKTHUBHI SABJIAIOTCS OJHON U3 COCTaBHBIX YacTel nMymiecTBa npeanpusatus. CocrosHue u d3pdex-

TUBHOCTH MX UCIIOJIB30BAaHHS - OJJHO M3 IVIABHBIX YCIOBHH YCHEUIHOW JNesATENbHOCTH npeanpustist. MHbsms,
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BaHMUA.

ABSTRACT

Current assets are one of the components of the property of the enterprise. The condition and efficiency of
their use is one of the main conditions for the successful operation of the enterprise. Inflation, non-payments and
other crisis phenomena are forcing companies to change their policy in relation to current assets, look for new
sources of replenishment, and study the problem of their efficient use.
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Introduction

One of the conditions for the continuity of produc-
tion is the constant renewal of its material foundation -
the means of production. In turn, this predetermines the
continuity of the movement of the means of production

themselves, which occurs in the form of their circula-
tion.

In its turnover, current assets consistently take on
a monetary, productive and commodity form, which
corresponds to their division into production assets and
circulation funds.
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The material carrier of production assets are the
means of production, which are divided into objects of
labor and tools of labor. Finished products, together
with cash and funds in the calculations, form the circu-
lation funds.

The circulation of funds of enterprises begins with
the advance of value in cash for the purchase of raw
materials, materials, fuel and other means of production
- the first stage of the circuit. As a result, cash takes the
form of inventories, expressing the transition from the
sphere of circulation to the sphere of production. In this
case, the value is not spent, but is advanced, since after
the completion of the circuit it is returned. The comple-
tion of the first stage interrupts commodity circulation,
but not circulation.

The second stage of the circuit takes place in the
process of production, where the labor power carries
out the productive consumption of the means of pro-
duction, creating a new product that carries in itself the
transferred and newly created value. The advanced
value again changes its form - from a productive one it
passes into a commodity one.

The third stage of the circulation is the sale of
manufactured finished products and the receipt of
funds. At this stage, working capital again moves from
the sphere of production to the sphere of circulation.
The interrupted circulation of commodities is resumed,
and value passes from the commodity form into the
monetary form. The difference between the amount of
money spent on the manufacture and sale of products
and received from the sale of manufactured products is
the cash savings of the enterprise.

Having completed one circuit, working capital en-
ters a new one, thereby carrying out their continuous
circulation. It is the constant movement of working
capital that is the basis for an uninterrupted process of
production and circulation.

An analysis of the circulation of enterprise funds
shows that the value advanced not only successively as-
sumes various forms, but also constantly remains in
these forms to a certain extent. In other words, the value
advanced at each given moment of the circuit is in var-
ious parts at the same time in the form of money, pro-
duction, and commodities.

The circulation of funds of enterprises can only be
carried out if there is a certain advanced value in the
form of money. Entering the circuit, it no longer leaves
it, consistently changing its functional forms. The
stated value in cash represents the company's current
assets.

Current assets act primarily as a value category. In
the literal sense, they are not material values, since they
cannot be used to produce finished products. Being
value in monetary form, current assets already in the
process of circulation take the form of inventories,
work in progress, finished products. Unlike inventory
items, working capital is not spent, not expended, not
consumed, but advanced, returning after the end of one
circuit and entering the next.

The moment of advance is one of the essential and
distinctive features of current assets, as it plays an im-
portant role in establishing their economic boundaries.
The time criterion for advancing current assets should

not be the quarterly or annual volume of funds, but one
cycle, after which they are reimbursed and enter the
next.

The study of the essence of current assets involves
consideration of working capital and circulation funds.
Current assets, revolving funds and circulation funds
exist in unity and interconnection, but there are signifi-
cant differences between them, which boil down to the
following.

Current assets are constantly at all stages of the
enterprise, while the working capital goes through the
production process, being replaced by new batches of
raw materials, fuel, basic and auxiliary materials. In-
ventories, being part of working capital, go into the pro-
duction process, turn into finished products and, as a
result, leave the enterprise. Working capital is com-
pletely consumed in the production process, transfer-
ring its value to the finished product. Their sum per year
can be dozens of times greater than the amount of work-
ing capital, which, during each circuit, ensures the pro-
cessing or consumption of a new batch of objects of la-
bor and those remaining in the economy, making a
closed circuit.

Revolving funds are directly involved in the crea-
tion of new value, and working capital - indirectly,
through revolving funds.

In the process of circulation, circulating assets em-
body their value in circulating assets and therefore,
through the latter, they function in the production pro-
cess and participate in the formation of production
Costs.

If circulating assets directly and directly partici-
pated in the creation of a new product, then they would
gradually decrease and by the time the cycle ends they
should have disappeared.

Revolving funds, representing use value, act in a
single form - productive. Current assets, as noted, not
only consistently take on various forms, but also con-
stantly in certain parts are in these forms.

These circumstances create an objective need to
distinguish between the turnover of working capital and
current assets.

Comparison of circulating assets with circulation
funds, which are a functional form of circulating assets
at the circulation stage, leads to the following results.
The circulation of funds of enterprises ends with the
process of selling products. For the normal implemen-
tation of this process, they, along with the main and cir-
culating funds, must have circulation funds.

The turnover of circulation funds is inextricably
linked with the turnover of circulating production as-
sets and is its continuation and completion. Making a
circuit, these funds are intertwined, forming a common
turnover, in the process of which the value of circulat-
ing funds, transferred to the product of labor, passes
from the sphere of production to the sphere of circula-
tion, and the value of the circulation funds in the
amount of the advanced value - from the sphere of cir-
culation to the sphere of production. This is how a sin-
gle turnover of advanced funds is carried out, passing
through different functional forms and returning to the
original monetary form. Working capital, making a cir-
cuit, from the sphere of production, where they function
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as working capital, pass into the sphere of circulation,
where they function as circulation funds.

The definition of current assets as advanced funds
in the created stocks of circulating production assets
and circulation funds does not reveal the full economic
content of this category. It does not take into account
that, along with the advance of a certain amount of
money resources, the process of advancing into these
stocks of the value of the surplus product created in the
production process takes place. Therefore, for profita-
ble enterprises, after the completion of the circulation
of funds, the amount of advanced working capital in-
creases by a certain amount of profit received. In un-
profitable enterprises, the amount of advanced working
capital at the end of the circulation of funds decreases
due to the losses incurred.

We often equate current assets with cash. Mean-
while, it is impossible in the literal sense to call them
money. The funds employed in production and circula-
tion should not be identified with money. The total
value is advanced in the form of money, and, having
passed through the process of production and circula-
tion, it assumes that form again. Cash is thus an inter-
mediary in the movement of funds. The total value, ex-
pressed in money, turns into real money only occasion-
ally and piecemeal.

So, current assets represent the value advanced in
monetary form for the systematic formation and use of
working capital and circulation funds in the minimum
required amount to ensure the implementation of the
production program by the enterprise and the timeliness
of settlements.

Current assets of companies perform two main
functions: production and settlement. Performing a pro-
duction function, circulating assets, being advanced in
circulating production assets, maintain the continuity of
the production process and transfer their value to the

manufactured product. Upon completion of production,
current assets pass into the sphere of circulation in the
form of circulation funds, where they perform a second
function, consisting in the completion of the circulation
and the transformation of current assets from a com-
modity form into a monetary form.

Conclusion

Rhythm, coherence, high performance and effi-
ciency of the enterprise largely depend on its availabil-
ity of working capital. The lack of funds advanced for
the purchase of inventories can lead to a reduction in
production, as well as non-fulfillment of the production
program. As a result, excessive diversion of funds into
reserves that exceed the actual need can lead to dead-
ening of resources and their inefficient use.

Since current assets include both material and
monetary resources, not only the process of material
production, but also the financial stability of the com-
pany as a whole depends on their organization and ef-
ficiency of use.
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AHoTanis

VY cTarTi NMpoaHanizoBaHO CTPYKTYpPY 30JIOTOBAJIOTHUX pe3epBiB YKkpaiHu. OxapakTepH30BaHO €TamH po-
3BUTKY BITUM3HSIHOI OaHKIBChKOI crcteMu. [TinkpecieHo, 1o came 3aB/sIKH IpaBUIbHOMY (JOPMYBaHHIO Ta eek-
TUBHOMY BUKOPHUCTaHHIO 30JI0TOBATIOTHUX PE3EPBIB MOXKJIMBE CTaOlIbHE (DYHKIIOHYBaHHS ()iHAHCOBOT CUCTEMH.
OxpeMy yBary NpHIiIEeHO iHJIeKCy (iHaHCOBOTO cTpecy. Bia3HaueHo, 110 miciisi BTOprHeHHs pocii B Ykpainy 24
motoro 2022 poui BigOysocs pi3Ke MiIBHILEHHS 3HAUYEHHS 1HIEKCY, 3pOCTalii BCl HOTro CKIIAOBI, IO CBIYUTH
PO CUCTEMHHUI XapakTep cTpecy Juisi (piHaHCOBOTO CEKTOPY.

Abstract

The structure of Ukraine's gold and foreign exchange reserves is examined in the article. The stages of devel-
opment of the domestic banking system are identified. It is emphasized that stable financial system operation is
possible due to the proper formation and effective use of gold and foreign exchange reserves. The financial stress
index receives special consideration in the paper. It was determined that following russia's invasion on February
24, 2022, to Ukraine there was a significant increase in the value of the index, with all of its components rising,
indicating the systemic nature of stress for the financial sector.

Kiro4oBi cj10Ba: neHTpaipHUH OaHK, 30I0TOBAIOTHI pe3epBH, HarionanpHauil 6ank Ykpainu, iHaekc gpinaH-
COBOTIO CTpECy.

Keywords: central bank, gold and foreign exchange reserves, National Bank of Ukraine, financial stress
index.

B kpainax cBity cTpyKTypa Ta QyHKIIII IeHTpab-
HUX OaHKiB BH3HAYAJHCA MPOTSITOM JIOCHUTH JOBTOTO

VkpaiHa — Mojoza JepkaBa. YKpaiHCbKa
OaHKiBChKa cucTemMa yTBopmiacs y 1991 pori B pe3yib-

ICTOPUYHOTO TIEPiOAy MiJ BIUIMBOM YHIKAJIBHHUX JUIS
KOXXKHOI KpaiHH ICTOPHYHHX, TIOJMITHYHHX, €KO-
HOMIYHUX Ta iHIMX (PakTopiB. AJle HE3BAKAIOYM HA
PI3HHUH CTyIiHb €KOHOMIYHOTO PO3BHUTKY Ta OCOOIH-
BOCTI TPOIIOBO-KPEAUTHOI MOJITHKH, MPAKTUYHO BCI
KpaiHH CBiTy (POPMYIOTH 30JIOTOBATIOTHI PE3EPBH.
Y1paBIiHHS 30I0TOBATIOTHUMH PE3epBaMH YHIKaIbHE
JUTSL KOJKHOI KpaiHH.

tati po3mamy CPCP. fk HOBOCTBOpeHa [epkaBa,
YkpaiHa He Malia BITaCHUX 30J0TOBANIOTHUX PE3EPBiB,
a OTXKe ¥ IOCBiTy YIpaBIiHHS HUMH, He OyJI10 Hi KaapiB,
Hi iHppacTpykTypu. Y PamsacskoMy Coro3i OCHOBHHM
JUKEPETIOM TIOMIOBHEHHS 30JI0TOBATIOTHUX PE3EPBIB
Oynu BaOTHI HaIXOKSHHS BiJl €KCIIOPTY CHPOBHHU,
€HEeProHOCiiB, KOPHCHUX KOTIAIMH Ta BIACHUHN BUI00Y-
TOK 30JI0Ta, i BUKOPHUCTOBYBAJIICH [UIA (hiHAHCYBaHHS
IMIIOPTY TOBapiB, MPOJOBOIBCTBA TA IMOJITUYHUX 3a-
XOJIiB 32 KOPAOHOM, TOOTO TipocTo *’mpoinamucs’” [1].
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VY rpymHi 1991 poky OyB cTBOpeHmii Harionaims-
Hu 6aHK YKpainu Ha 6a3i yKpaiHCHKOTO peciyOitiKaH-
cekoro BimminenHs [epxo6anky CPCP. 3 mporo gacy
mmoyaBcsl TIporiec po30yJOBH MeXaHi3My YIPaBIiHHS
30JIOTOBAJIOTHIMH pPe3epBaMH, SIKMH IIPOXOAWB Yy HO-
TUpH eTanu [2].

[Nepmmii erarm 0XOIUTIOE TIEPio] 3 Yacy CTBOPEHHS
HamionansHoro 6anky YKpainu i 3aKiHUy€ThCSI OpraHi-
3aniero BamrotHoi 6ipxxi HBY (1992 p.). HaiiBaxsmsi-
IIMMH 3aBJaHHSMHU Ha IIbOMY eTami Oylo CTBOpEHHS
iH(PaCTPYKTYpH YIIPaBIIiHHS 30JI0TOBAJIOTHUMH pe3e-
pBaMHM, BCTAHOBJICHHS KOPECIOHAECHTCHKUX BiIHOCHH
HBY 3 iHO3eMHUMM OaHKaMH, IiIrOTOBKA KBaighiko-
BaHOT'O [IEPCOHATTY.

Hpyruit etan tpusas 3 1992 no 1995 p. (movatox
KpenuTyBaHHs Y KpaiHu Mi>KHapoTHUM BaTIOTHUM (o-
HA0M). [l 1bOTO eTany XapaKTepHUMH € JIBi 0CO0IH-
BOCTi: aKkTUBHE (OPMYBaHHsS HOPMaTHBHO-TIPABOBOI
0a3u 3 MUTaHb BAIOTHOTO PETYJIIOBAHHS Ta BaJFOTHOTO
KOHTPOJIIO B YKpaiHi i NIBUIKE 3pOCTaHHS 30JI0TOBa-
moTHUX pesepiB  HBY 3aBasku BIpoBaKCHHIO
000B’SI3KOBOTO MTPOJIAXKy YACTHHU BAJIOTHUX HAaIXO-
JDKEHb.

Tperiii eran (1995-1998 pp.) now’s13auuii 3i cTpi-
MKHUM 3POCTaHHSIM 0OCSITiB 30JI0TOBTIOTHUX PE3EPBIB
3a paXyHOK HaJIX0JDkeHHs KpeanuTiB MB® ta kopoTko-
CTPOKOBHX NOPT(HENbHUX iHO3EMHUX 1HBECTHUINN. 3a-
BEpUIyEThCA 1iel eTan (iHaHCOBOO Kpu3oto 1998 p.

Yereptuii erarn (3 1998 p. i 10 TenepilHbLOro
4acy) BUSABHB HEJIOJTIKU ICHYI04O1 CHCTEMH YIIPaBIiHHA
30J0TOBaIOTHUMH pe3epBamu HBY, 30kpema [3]:

- HHM3bKY JIIKBIJJHICTh PE€3€pBIB, 110 0OYMOBICHO
BHUKOPHCTAHHSIM JIOBIOCTPOKOBUX (DIHAHCOBUX IHCTPY-
MEHTIB;

- IPOBEJICHHS OIepalii 3 opLUIOpHIMHU OaHKaMU;

- HEJOCTaTHIN pIBEHb KOHTPOJIO 32 PH3UKAMU
HBY.

BinnoBigHo 10 HOpMaTHBHO-TIpaBOBUX akTiB Ha-
LIOHAJILHOTO OaHKy YKpaiHH 30JI0TOBAIIOTHUHN pe3epB
- 1l YacTHHA HalllOHAIBHOTrO OarartcTBa YKpaiHu, 10
CKJIaJy SIKOT BXOJSITh aKTHUBH, BU3HAHI CBITOBUM CITiB-
TOBAapPHUCTBOM SIK MDKHAPO/HI 1 sika nepe0yBae i1 KoH-
TposieM HarioHaneHOro OaHKy Ta TNpH3HAYeHa JUIs
MIPSIMOTO YU HETIPSIMOTO PETYJIFOBAHHS IUIATIKHOTO 0a-
JIaHCY IUISIXOM IIPOBEACHHS BaJIOTHUX IHTEPBEHLIH Ta
IHIMX IiTeH, mepeadadeHnx 3aKOHOAABCTBOM YKpa-
inu [4; 5].

Odiuiiini 30m0TOBaNIOTHI pe3epBu Hairionans-
HOTO 0aHKY YKpaiHU MICTHTbH TaKi aKTHBHU:

- MOHETapHe 30JI0TO;

- CIIeliaNIbHi TpaBa 3aM03uIeHHS;

- BUIBHO KOHBEPTOBaHY BAIOTY y BUTJISAI OaHK-
HOT, MOHET, IHIINX IUIATDKHUX IHCTPYMEHTIB, a TAKOX
KOIITiB Ha paXyHKaX i AETTO3UTaX B IHO3EMHIX OaHKaX;

- BEKCelll, HOTH, o0mirarii (KpiM eMiTOBaHHX pe-
3UICHTaMH Y KpaiHW ), HOMiHOBaHi y BUTBHO KOHBEPTO-
BaHIli BaIIOTI;

- iHIII BUMOTH y BiIFHO KOHBEPTOBAHINA BaJIOTI,
rependaveHi YMHHUM 3aKOHOJIABCTBOM Y KpaiHH.

OCHOBHUMH pPE3epPBHAMH BafoTamMu Uit Hartio-
HajpHOTO Oanky € momapu CIIA, eBpo, CII3, mmeii-
LApChKi (paHKH, aHTITIHCHKI (DYHTH CTEPIIHTIB, SITOH-

CbKi eHU. SIk 6a30Ba BairoTa, TOOTO SIK BaarOTa JUIS IIi-
JpaxyHKy OOCSTY, BU3HAYCHHS! CTPYKTYPH 30JI0TOBA-
JIFOTHOTO PE3€pBY, a TaKOX ISl CKJIaJaHHs 3BITHOCTI
JUISL MDDKHApOIHHUX (DiHAHCOBUX OpraHi3amiii BUKOpHUC-
ToByeThCs fonap CHIA.

OOcsTH 30JI0TOBATIIOTHUX pe3epBiB YKpaiHW B
nepion 3 1999 mo 2007 poky HEBIUHHO 301TBITYBAIHCS
1 mocsrmu po3mipis 32,5 mupa. gon. CIHA. VY 38’s13Ky 3
CBiTOBOIO (hiHAHCOBOIO KpH30r0 2008-2009 pokiB, po3-
Mipu 3BP 3menmmucy mo 26,5 mupa. mon. CIIA y
2009 poui. Jani 3 2011 1o 2014 poky 3010TOBaIIOTHI
pe3epBu  YKpaiHW JOCATIM CBOTO  ICTOPHYHOTO
MiHIMyMy y po3mipi 7,5 mapa. gon. CIIA y 3B’si3ky 3
€KOHOMIYHOIO, TIOJITHYHOIO Ta BICHKOBOO CHTYAII€I0
B kpaini. Hamani B mepioz 3 2015 poky (13,3 miupa. mor.
CIIA) o 2018 poku BinOyBaMcsi KONMBAHHS Y PO3-
Mipax 30JI0TOBATIOTHUX PE3CPBIB.

Cranom Ha ceprieHb 2022 poKy 30JI0TOBaJIIOTHI
pe3epBu Ykpainu ckiiafaoTs 25,4 mupa. gon. CHIA. A
Bke B %OBTHI 2022 poky ix po3mip 3MeHIHBCs 10 23,9
mipa. gon. CIIA. ¥V cTpyKTypi 30JI0TOBATIOTHHX pe-
3epBiB YKpaiH1 HallOIbIIy YaCTKy CTAaHOM Ha CEpIeHb
2022 poky 3aiimarots wiHHI nanepu (13,3 mupa. goi.
CIIA), HacTyTHUMH WIyTh BajJIOoTa Ta Aeno3utu (8,8
mapa. nos. CHIA), CII3 (1,9 mapa. non. CIIIA), moHe-
tapHe 3051010 (1,5 mupa. mon. CIIIA) Ta pe3epBHa 1mo-
3untis MB® (0,31 mun. mgon. CIIA) (odiuiitauii cair
HOY).

3a mxepenoM (HopMyBaHHS KOIITH 30JI0TOBAJIOT-
HOTO pe3epBy MOJUISIOTHCS HA BIIacHi Ta 3ainy4deHi. [lo
BJIACHUX HAJICXKATh KOILITH, OJICPXKaHI BiI:

- KymiBJi 1HO3€MHOI BaJIFOTH Ha BAJIOTHUX PHUH-
Kax;

- KyIHiBJi BiIIbHO KOHBEPTOBAHOI BAIIOTH B Opra-
HIB IePKaBHOT BJIaIU ¥ YIIPABJIIHHS Ta IHIIUX KIIEHTIB,
PO3pPaxyHKOBO-KacoBe OOCIYrOBYBaHHsS SIKUX 3Jiiic-
Hroe HanjoHanpHui OaHK;

- KyIiBJIl MOHETapHOrO 30JI0Ta Yy 3JIMBKax abo
OpyXTy 30J10Ta 3 HOro MOJAIBIINM J0BeacHHIM (adi-
Ha)keM) JIO SIKOCTI MOHETAPHOTO METAIY;

- JIOXOMy BiJ 3MIMICHEHHS OIeparliii i3 30JI0TOBa-
JIOTHUM PE3E€PBOM.

Cepen 3aTy4eHHX KOIITIB BUILISIOTh:

- KPeOWTH MIKHAPOIHHMX (hiHAHCOBHX OpraHiza-
if, YpAMIB 1HO3eMHHUX KpaiH, (piHAHCOBO-KPEIUTHHX
YCTaHOB, 1HINMX KPEAUTOPIB;

- JIeTo3uTH (iHAaHCOBO-KPEAUTHUX YCTAHOB;

- 3QJMIIKHA KOIITIB Y BUIbHO KOHBEPTOBaHIN Ba-
JIIOTI HA paxyHKaX OpraHiB JepyKaBHOI BJIAJIN 1 yIIpaB-
JIHHSA Ta 1HIIMX KJIEHTIB, pO3PaxyHKOBO-KacoBe 00-
CIIyTOBYBaHHS SIKUX 37ilicHIoe HarionanpHui OaHK.

IlepeBaxna yactiHa MOHeTapHOro 3oinora HBY
30epiranacs y cxopuii Jlep>kaBHOI CKapOHUII, periTa
Oyia po3MillieHa y JOBrOCTPOKOBI IeN03UTH [6].

OcHoBHMUMU 3aBHaHHsIMH HamioHampHOTO OaHKY
Ykpaiau, moao (GopMyBaHHS CTPYKTYpH 30JI0TOBA-
JIOTHUX PE3EPBIB 3a CKIAJOM BaJTIOTHUX aKTUBIB, SIKi
JI0 HAX BKITIOYAIOThCH, € [7]:

- BIAMOBIMHICTD Mi€i CTPYKTYypH CHPSIMYBAaHHIO
TUIATEXKIB 32 30BHIITHHOCKOHOMIYHAMH OTIEPAIlisIMH Ta
00CITyTOBYyBaHHIO 30BHIIIHHOTO OOPTY;

- HEJIOMYIICHHS 3HEUIHCHHS PE3EPBHUX AKTHBIB
YHACHIZIOK KOJMBAaHHS KypCiB Pi3HUX BAJIIOT;
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- 3a0e3MeYeHHsT MO0 MOXKJIMBOCTI TPUITHATHOTO
PiBHS JOXiTHOCTI BKJIaJICHb, PO3MIMIICHUX Y BATFOTHIX
aKTUBAaX, 32 MiHIMAJIBHOTO PU3UKY.

3 2016 poxy Hanionansuuii 6ank Ykpainu BIpo-
BaJPKye po3paxyHOK IHIexcy (iHaHCOBOTO cTpecy
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Hoxepeno: [8]

Amnanizyroun puc. 1 MOXHa KOHCTATyBaTH, LIO
nepiie 3HauHe MiJHATTS iHAeKcy (iHaHCOBOTO cTpecy
BiOyJock y smctonan 2008 poky micist 0aHKpyTCTBa
”’Lehman Brothers’’. Jlani ueit inaekc moyas 3pocTaTu
y 3B’SI3Ky 3 CBITOBOIO (DiHAHCOBOKO KpU3010 (TIpH-
6mu3no 0,63), ane micist HPUIHATTS aHTUKPU30BUX 3a-
KOHIB 3a BuUMoroo MB® iHjekc BIaB 10 IMOKAa3HUKIB
(0,1 — 0,2) i KomMBaBCS y IHX MEXax IO JHUCTOMAIa
2013 poky mo noyatky PeBomtotii I'iiHOCTI, TTicist 4oro
[10YaB 3pOCTATH.

[licns meperoBopiB  Mpo  PECTPYKTYPHU3ALIIO
Ooprie Ta BHOOpIB Mpe3ueHTa 1HIEKC 3HU3UBCS. Alle
Yepe3 MoYaToK arpecii pocii Ta BiliCbKOBOTO KOH(IIIKTY
3 HEIO 1H/IEKC 3HOBY Pi3KO 3pic Ta gocar 3HayeHHs y 0,5.
3 MOYaTKOM IMEPeroBOpiB 3 MDKHAPOAHUMHU KPEIHUTO-
pamu y mucronani 2015 poky Ta moaaIbIIiMHA TOMOB-
JIEHOCTSIMH TIPO PECTPYKTypH3arito Oopry, Haiio-
Hamzamii  *’TlpuBatOanky’’ iHgekc (HiHAHCOBOTO
CTpecy I10YaB 3HHKYBATHCh.

Bropraenns pocii y 2022 pori CIpAYHHATIO Pi3Ke
MiIBUIIEHHS 3HAYCHHS IHIEKCY. 3pOCTai Bci Horo
CKIIAJIOBi, IO CBIAYUTH NPO CHUCTEMHUN XapakTep
ctpecy mis (inancoBoro cekropy. Crepiry BHCOKI
3HaueHHsa [®C Bu3HAYaIHCS 3pOCTAHHSM JIOXiTHOCTEH
Ha PHHKY IIHHUX IanepiB, BONATIUIEHICTIO KypCcy Ha
TOTIBKOBOMY BaJIIOTHOMY PHHKY, BUCOKAM PiBHEM Ba-
JMIOTHUX IHTEpBEHIIH Ta pediHaHCYBaHHS OaHKIB
HamionanpHuM ~ OaHKOM IS TATPAMAHHS — iX
nikBimHOCTI. TIOpiBHAHO HH3BKUM 3alIMINABCS JIAIIE
piBeHB CYOIHIEKCY MOBEIIHKH JOMOTOCIIOIAPCTB 3aB-
ISKA TOMY, [0 30eperjacsi IOBipa HaceJeHHS 0
0aHKIBCHKOI CHCTEMH 1 He OyJI0 BIAIUIMBY BKJIA/IB, 110
CTpUMAJIO 3POCTAaHHS 3arajbHOrO IHIEKCY. 3roJoM

3Ha4YEHHsI OLIBIIOCTI CyOiHAeKCIB 3MeHImcs. [Ipore
BXKE B JIMIHI B OYiKyBaHHI PECTPYKTypHU3allil Aep xaB-
HOro OOpry JIOXIIHICTh JEPIKaBHUX Ta KOPIIOPATUBHUX
IIHHUX manepiB cTpiMko 3pociia. CTaBkU 3a JIETI03U-
TaMH HAceNIeHHs TaKOX 3POCTAJIH, BOJATHJIBHICTH Ha
TOTIBKOBOMY BAJIIOTHOMY PHHKY 30epiranacs. Biarak
IDC nipBuimBces g0 OGepe3neBoro piBHs [8].

s po3paxyHKy IHIEKCY BUJALIEHO YOTHUPHU CEK-
TOopH (PIHAHCOBOTO PUHKY: OAHKIBCHKHIA, KOPIOPATHB-
HUX I[IHHUX MAarepiB, JepKaBHUX IIHHUX MarepiB Ta
BAJIIOTHUHM. [l KOXKHOTO CEKTOpa pO3pPaxOBYEThCS
OKpeMH#l CYOIHIEKC, SIKHH Mae BIACHY Bary i CKja-
JIA€ThCs 3 JIEKUIBKOX (DIHAHCOBHX I1HIMKATOPIB, IIO
BiZOOpaXkaroTh CTaH IIOTO CEKTOpa, a X 3HAUEHHS 3a-
JISKUTH BIJI TIOBEIIHKY IPaBIIiB PUHKY [9].

[lizcymoByloun Bce BHIIECKa3aHE MOXKHA 3poO-
OMTH BHCHOBOK, II[0 OJHHM 13 TOJOBHHUX 3aBIaHb
HarionansHoro 6aHky YKpaiHU € e(eKTHBHE yIpaB-
THHS OQINIHHUME 30JIOTOBATIOTHIMH pPe3epBaMHU
kpainu. [linsiMu € 3a0e3neueHHs] TOKPUTTS AePilUTy
TUTATDKHOTO OaliaHCy KpaiHW 1 BIUIMB Ha OOMIHHME
Kypc depe3 [IeBi3Hy MOJITHKY, a TAaKOXK BILIUB Ha -
HaMiKy 0OCATIB TpOIIOBOi MacH BCEPEIUHI KpaiHU 3
METOI0 JIOCSTHEHHS IIHOBOI CTaOiIBHOCTI SK CTpa-
TEri9HOT METH I'POIIOBO-KPEIUTHOTO PETYIIFOBaHHS 3a-
raJjoM.
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ABSTRACT
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Digitization is becoming the main trend, which is clearly manifested in the distribution models of hotel ser-
vices, and is also actively entering the field of automation of internal business processes. The number pool and
public areas are also automated. Today, a modern hotel is a place where everything is created exclusively for the
convenience and comfort of customers. Digital innovations are gradually becoming the new standard of hotel
service. But in addition to two obvious trends - the development of mobile services for guests and the launch of
services based on gadgets, the digitalization of hotels also includes the implementation of advanced solutions for

analytics and security.

Keywords: digitization, automatic systems, hotel and restaurant business, tourism, hospitality industry.

Formulation of the problem.

Information technologies are of great importance
for almost all spheres of the economy. In today's con-
ditions, these technologies have found widespread use
in the hospitality industry, and the artificial intelligence
market is growing every year. In order to be commer-
cially successful in today's economic conditions, vari-
ous significant innovative computer technologies
(clouds, mobile services, big data analytics, highly
loaded systems) have been developed. In today's con-
ditions, the hospitality industry is a branch of economic
activity that provides a tenth of the global gross product
and is developing at a rapid pace and in the coming
years may become one of the most important sectors of
business activity. The hospitality industry is the field of
meeting the needs of services related to recreation and
organization of activities during travel.

POS systems, hotel digital security systems are re-
sponsible for collecting and analyzing different levels
of visitor data. Using this information, hotels can en-
courage regular customers and draw conclusions about
customer behavior and preferences, prepare advanced
analytics. Digital security systems can not only monitor
the smallest violations of public order, but also, for ex-
ample, provide additional information.

Analysis of recent research and publications.

To date, the issues of the article have been suffi-
ciently well researched and the research results have
been reflected in the works of such authors as M.
Burgin, L. Vashchenko, G. Gerasimova, L. Danylenko,
L. Podymova, O. Popova, A. Khutorskyi, A. Nikols and
other. The study of the problems of the development of
the tourism and hotel-restaurant industry has received
great attention from domestic scientists and specialists,
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namely: O. Golovko, G. Krul, M. Malska, L. Necha-
yuk, O. Shapovalova.

The purpose of the work.

The problems and prospects of the development of
the market of information and information technologies
at enterprises of the hospitality industry are considered.

Results.

The hospitality industry is one of the main compo-
nents of the economy of Ukraine. In today's conditions,
the service sector, like any other, is constantly trans-
formed under the influence of globalization and inte-
gration of processes. Thus, the effective functioning of
the hospitality industry is an indicator of positive
changes in the state's economy, an important prerequi-
site for the intensification of international relations and
the country's integration into the world community [1].

The modern informational development of society
is undergoing innovation-technological, oriented trans-
formations, in particular, this applies to the service sec-
tor. The main goal of these transformations is primarily
convenience, accessibility, mobility, awareness and
good relations with its customers.

Monitoring and analysis of the global experience
of hospitality industry enterprises demonstrates a con-
stant increase in the popularity of this business sector
and causes an increase in the harshness of survival con-
ditions. This situation forces institutions to constantly
turn to innovative technological developments in order
to maintain competitiveness in the market, fight for the
loyalty of the guest, improve the quality of service, and
also expand the range of services provided.

Constantly growing competition in the service
market requires special uniqueness and individuality
from service companies. It is the innovative approach
to the introduction of the latest information develop-
ments in the activities of hospitality industry enter-
prises that is a necessary condition for their effective
functioning. The introduction of new information ser-
vices and products will contribute to the effective use
of all opportunities for quality service and maximizing
the potential of the hospitality industry.

The introduction of the latest information technol-
ogies in the development of production or in the man-
agement of enterprises of the hospitality industry
makes it possible to significantly increase the effi-
ciency and effectiveness of work, through best prac-
tices, management methods or scientific knowledge.
The advantage in terms of relevance is given to infor-
mation technologies, since their use is a necessary con-
dition for the functioning of any modern means of ac-
commodation or catering enterprise, ensuring accuracy,
efficiency, high speed of processing and transmission
of information [3].

To ensure leadership and obtain competitive ad-
vantages in the market of hotel and restaurant services,
it is necessary to use computer networks, Internet tech-
nologies, end-to-end automation of all business pro-
cesses [4].

Innovative activity is an important means of main-
taining the level of competitiveness of any economic
system [2, 4]. However, the implementation of infor-
mation innovations in the practice of hospitality indus-
try enterprises faces a number of factors, such as the

risk of loss of capital investments, lack of experience
with the introduction of innovations, lack of stimulation
of innovations by the state, limited financial resources
of entrepreneurs, high cost of innovative developments,
etc. [5].

Online services are the main area where infor-
mation technology advances are transforming the hos-
pitality industry and bringing customer service to a
qualitatively new level.

The use of information technologies for pro-
cessing and transmitting information at enterprises in
the service sector allows creating an innovative and
adapted to modern conditions tourism product, which
aims to increase competitiveness and, accordingly, in-
crease the rate of expected profitability.

Specialists of the modern information sphere are
sure that no company in the hospitality industry can do
without the use of computer systems in today's condi-
tions. Increasing the value of information as a product
determines the progressive development of the infor-
mation services industry in the hotel and restaurant in-
dustry. Ensuring a high level of guest service at enter-
prises of the hospitality industry in modern conditions
cannot be achieved without the use of innovative tech-
nologies that involve the automation of many pro-
cesses, electronic reservation, and the introduction of
technologies that improve the quality of service while
reducing staff [3].

The constantly progressive development of mod-
ern information technologies led to the emergence of
completely new integrated computer management sys-
tems for enterprises in the hospitality industry. Today,
systems based on the application of networks of per-
sonal computers and mini-computers with a developed
interface are widely used [2]. This information flow
makes it possible to exchange information.

One of the newest information technologies of to-
day is SMM (Social Media Marketing) - the most pop-
ular type of promotion and trade of tourist products
through social networks. It does not require large costs,
is effective in use and easy to master for the personnel
of service enterprises. Its main goal is to create individ-
uality, recognition, branding of the enterprise; increas-
ing interest in the services provided, facilitating com-
munication with clients, expanding the client base and
potential opportunities of the enterprise.

Promotion of hotel and restaurant services in so-
cial networks is necessary in order to find potential
guests and increase the loyalty of regular customers. In
other words, a good service social media profile should
attract guests visually: good photos of food, videos of
events, photos of staff and guests. Also, social networks
are the latest platform for advertising mailings and in-
tegrations. Such advertising activity allows you to sig-
nificantly save the budget and get a more effective re-
sult.

Businesses in the hospitality industry need SMM
for the following purposes:

- to form a brand image;

- attract new customers;

- inform and maintain communication with guests;

- collect reviews.
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Today, many enterprises of the hospitality indus-
try have their profiles on such social networks as "In-
stagram™ and "Facebook”. This requires constant ef-
forts to maintain a correct profile, update information
and promote on online platforms. Also, these profiles
provide an opportunity to quickly react to market
changes:

- brand promotion;

- increasing the loyalty and popularity of the prod-
uct/service;

- order service online;

- responding to feedback and suggestions;

- conducting raffles or quizzes with the aim of at-
tracting new users of services (giveaway);

- increase in website traffic;

- providing services in compliance with quarantine
requirements (ordering food online, food boxes, book-
ing tickets, reserving tables in a restaurant, etc.).

The goods of service enterprises in SMM are the
same services and goods that are presented in ordinary
marketing. But it is Internet marketing that helps pro-
mote products, analyze the demand and supply of com-
petitors, and in some cases test the product [3]. This
type of marketing is a modern and extremely effective
communication tool of a hotel or restaurant because the
page/site has an optimal structure, all sections contain
only relevant information that is constantly updated [6].

This type of information innovation had no effect
on the price change. And the choice of products or ser-
vices has become easier and more accessible for con-
sumers.

Social Media Marketing makes it possible to
choose the target audience in a more targeted manner,
to choose relevant platforms where exactly this audi-
ence is represented to a greater extent. Due to high de-
velopment rates, hospitality industry enterprises that
have profiles in social networks are less sensitive to the
crisis.

SMM first of all requires the latest knowledge and
skills to work on online platforms. So, to promote a ho-
tel or restaurant page in social networks, you need the
following: determine the target audience, choose the
appropriate social network, draw up a content plan, etc.
To draw up a content plan, you must first determine
what potential consumers of hotel and restaurant ser-
vices need to know, and then divide the content into
categories and formats. After the rubrics are formed, it
is worth starting to develop the content plan of the en-
terprise. It can be laid out in calendar format or as a
table.

A restaurant's content plan shouldn't be limited to
just posts about food: posts can include information
about different types of food, ingredients, veganism, fa-
vorite foods, even the features and history of the build-
ing in which the restaurant is located.

It is worth noting that the ever-increasing digitali-
zation of all processes, especially in the enterprises of
the hospitality industry, is increasingly embracing the
digital environment, forming new boundaries of cus-
tomer experience. At the same time, the customer ex-
perience is understood as the whole set of emotions, im-
pressions and knowledge of the customer, which he re-
ceives at various points of contact (touchpoint) with the
enterprise of the hotel and restaurant business (both real
and virtual) [4].

SMM technologies at enterprises in the service
sector contribute to strengthening the emotional con-
nection with the client, increasing client orientation and
helping to overcome all modern crisis situations with
less losses.

Online booking is one of the latest information
technologies that is being actively implemented in the
activities of hospitality industry enterprises. Most ser-
vice representatives now consider it necessary to have
an online booking option for customers. This service
requires qualitatively developed software: appropriate
mobile applications and sites with a simple interface
[6].

Modern enterprises of the hospitality industry are
a complex complex of functional links. Taking into ac-
count the ever-growing competition and the latest di-
rections in the field of service, the need to create con-
ditions for prompt and efficient work of personnel in-
creases. The solution to this problem is possible only
through the implementation of hotel automation sys-
tems, that is, the introduction of Automated Manage-
ment Systems (ACS) by the hotel (in the English ver-
sion - Property Management System (PMS)) [3].

Automated management systems for hospitality
industry enterprises are a complex of integrated subsys-
tems that create an effective environment for the inter-
action of employees, clients and business partners -
travel agencies, corporate clients and tour operators [2,
6].

Today, the most common automated hotel systems
used in global practice are [1, 4]:

- Hotel management system (PMS - Property
Management System);

- Restaurant management system (Point Of Sales);

- Event management system (Sales & Catering);

- Telephone service system (Telephone Manage-
ment System);

- System of electronic keys (Key System);

- System of electronic minibars (Mini bar System);

- System of interactive television (Video Services
System);

- Energy management system (Energy Manage-
ment System);

- Credit Card Authorization System;

- Warehouse accounting and costing system (Food
& Beverage);

- Financial accounting system (Accounting Sys-
tem);

- Central Reservation System (Central Reserva-
tion System);

- Internet reservation system (Web Reservation
System);

- Personnel accounting system (Human Resource
System);

- Security System (Security System).

Virtually all Western hotel software vendors have
a version of their PMS specifically designed for remote
use. These systems are developed using Internet tech-
nologies: ASP (Application Server Provider) and "cli-
ent-server" based on SQL (Standard Query Language)
[2].

One of the most common ACS today is the
Amadeus system. It was created in 1987 by the largest
European airlines Air France, Iberia, Lufthansa, SAS
and is one of the largest and most widespread reserva-
tion systems. The network center is located in Germany
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(near Munich) and is connected to users all over the
world thanks to its own reliable, high-speed communi-
cation network. It allows travel agencies to offer a full
set of programs and the possibility of booking hotel
seats, which ensures that enterprises are more flexible
and productive in the modern service market [3].

Amadeus is now the leading computer reservation
system in Europe. As a result of the acquisition of the
System One reservation system in 1995, it is actively
advancing to the American market.

Amadeus provides a variety of services, including
cooperation with airlines, railway and ferry transpor-
tation, car rental, hotels, and also provides additional
services, such as tourist insurance, etc. Amadeus is
used by more than 30,000 travel agencies (more than
100,000 terminals), more than 400 airlines (more than
60,000 terminals).

More and more companies in the hospitality in-
dustry are turning to Amadeus services. This system
provides open access to online booking 24/7, 365 days
a year.

The basic advantages of the Amadeus system are:

- saving time due to the openness and availability
of tourist, client and agency information;

- cost savings due to maximum efficiency as a re-
sult of stable operation and immediate confirmations;

- constant monitoring and control of the integrated
flexible system meets all the needs of the agency in the
work process;

- hourly updating of relevant information in real
time;

- increase in income due to a wide range of oppor-
tunities that ensure the satisfaction of the entire range
of customer orders [4].

Automated management systems of hospitality in-
dustry enterprises in today's conditions should not be
products that are aimed exclusively at internal pro-
cesses. It is important to ensure their relationship with
external sources. Among the main ones [3]:

- payment systems - guests should be able to make
payments using all available methods, for which it is
necessary to install fiscal registers in the hotel;

- security and safety - we are talking about gaining
access to certain premises, control of visits by outsid-
ers;

- energy saving - hotel engineering systems and
equipment are connected to the general automation
program, this will save resources (for example, turning
off power to unoccupied rooms, setting the desired tem-
perature level depending on the presence or absence of
a guest in the room);

- GDS systems - if the establishment is registered
in them, then the internal automated hotel management
systems must transfer the changed data about the room
stock (occupied or free, price, etc.) to external global

platforms, which will avoid overbooking (using the
Channel Manager tool) .

Modern service IT technologies are global reser-
vation systems and CRM systems. They allow the client
to choose the most convenient accommodation option
for himself, taking into account all the advantages. The
basis of CRM technology is the accumulation of infor-
mation about the client and the management of this
data. Customer databases make it possible to study the
hotel's target audience in detail, forecast the demand
for services, and conduct an effective marketing policy.

Conclusions. Therefore, the key basis for ensuring
competitiveness, constant development and increasing
the efficiency of the functioning of enterprises of the
hospitality industry in Ukraine is the introduction of in-
formation technologies. This is cost-effective and effi-
cient, as they contribute to improving the service pro-
cess, reducing costs and generating additional income.
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ABSTRACT

In the middle Lower Devonian, the Pragian, reefs were very rare worldwide and stromatoporoids were rare
and little diverse. As an explanation for this phenomenon, it is not sufficient that the global sea level had its low
for the Devonian period during the Pragian and Lower Emsian. Therefore, three stromatoporoid-bearing reefs from
the Pragian of Western and Central Europe were studied: Konéprusy in the Czech Republic, Seewarte in Austria
and Zujar in Southern Spain. The following possible causes for the extreme rarity of reefs in the Pragian emerged:
1) Conspicuously high or low water temperatures that were not conducive to the growth of stromatoporoid reefs.
2) Stromatoporoid groups, which were of central importance in the Givetian and Frasnian reefs, were only at the
beginning of their evolution and expansion in the Pragian — particularly mentioned are the branching stromato-
poroids, the thinly encrusting stromatoporoids and the order Stromatoporellida. 3) There is evidence that the Sy-
ringopora commensals increased the reef-building potential of the stromatoporoids. There seems to have been a
break in the Syringopora commensalism of the stromatoporoids in the uppermost Silurian or deepest Devonian. In
the Pragian, Syringopora commensals were very rare and the Devonian Syringopora commensalism began with

the primitive initial stage of Syringopora praehanshanensis May, 2005.
Keywords: Pragian; reef evolution; stromatoporoid fauna; Syringopora commensalism; water temperature.

1. Introduction

While reefs built up by stromatoporoids were
widespread and common in the Silurian, they became
rare at the end of the Silurian due to global regressions
[1, p. 113-163; 2, p. 34]. In the lower and middle part
of the Lower Devonian, reefs were extremely rare
worldwide [3]. When reefs did occur in the lower and
middle part of the Lower Devonian, they were in many
cases composed of a strikingly large proportion of algal
and microbial communities [4; 5]. In parallel, Lower
Devonian stromatoporoids showed drastically reduced
diversity and abundance worldwide [6, p. 229; 7, p. 10—
13; 8, p. 257-258; 9, p. 282-285]. In the upper part of
the Lower Devonian, reefs and stromatoporoids in-
creased in abundance again. In the Middle Devonian
and lower Upper Devonian, reefs and biostromes of
stromatoporoids and corals were widespread and com-
mon worldwide and constituted the acme of Palaeozoic
reef formation in the Givetian—Frasnian [3; 10; 11; 12).
This reef-building phase was abruptly ended at the end
of the Frasnian by the “Late Devonian Major Ecologi-
cal Crisis” (372 Ma) [2, p. 35; 13; 14, p. 4-5; 15).

May and Rodriguez [16, p. 230-231] elaborate
that the roots of the Middle Devonian reefs extend into
the Pragian. They list various genera of stromato-
poroids, rugose corals and tabulate corals that were im-
portant reef builders in the Givetian—Frasnian and that
were already present in the Pragian. It is all the more
surprising that reefs and stromatoporoids were conspic-
uously rare in the Pragian.

To some extent, the rarity of reefs and the low di-
versity of the stromatoporoid fauna in the Lower Devo-
nian can be explained by the fact that their habitats —
shallow seas without much sediment input — were re-
duced in extent at this time, because global sea level
was at its lowest for Devonian times during the Pragian
and Lower Emsian [17; 18; 19; 20]. But this alone is

not enough to explain fully why reefs and stromato-
poroids were so much rarer in the Lower Devonian than
in the Middle Devonian. Therefore, this short commu-
nication addresses the question of whether Lower De-
vonian stromatoporoids and reefs were so rare due to
ecological factors or whether the causes are to be
sought in the evolution of reef-building organisms.

2. Investigated reefs

The author studied three stromatoporoid-bearing
reefs from the Pragian of western and central Europe.
A central point in each case was the specific determi-
nation of the stromatoporoid fauna, but rugose corals,
tabulate corals and microfacies were also considered to
varying extents. In detail, the following occurrences
were studied:

e The large reef complex in the Pragium of
Konéprusy, a village about 30 km southwest of Prague
in the Czech Republic (coordinates: 49° 54' 40" N, 14°
04' 40" E). This reef complex has been studied scientif-
ically for more than a hundred years. For example, the
stromatoporoids were first described by Pocta [21]. By
1995, about 500 different species of organisms had
been described from the Konéprusy reef complex [22,
p. 26]. It is worth mentioning that in Konéprusy are also
exposed shallow marine limestones of the Eifelian and
Lower Givetian, which contain stromatoporoids and
corals. In this way, a direct comparison of the reef-
builders is possible. The results of the author's research
were published by May and Ernst [23; 24; 25].

e The “Hohe Warte Formation” at Mount See-
warte in the central Carnic Alps in Austria, close to the
border with Italy (coordinates: 46° 36' 31" N, 12° 52!
15" E). These limestones comprise the Pragian and ex-
tend into the lowermost Emsian. They contain reef
structures built up from stromatoporoids and corals. In-
formation on fauna and microfacies is provided by May
and Pohler [26; 27; 28].
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o The locality Zajar about 35 km south-easterly of
Zalamea de la Serena (Southern Spain) (coordinates:
38°29'30" N, 1° 46' W). Outcropping are siliciclastic
sediments and limestones of Lochkovian, Pragian and
Famennian age. Brachiopods and conodonts prove that
the limestones with corals and stromatoporoids are Pra-
gian in age [29; 30]. The stromatoporoids and rugose
corals are described by May and Rodriguez [16].

Mount Seewarte is about 400 km from Konéprusy
and the locality Zujar is about 2000 km from
Konéprusy and about 1700 km from Mount Seewarte.
Nevertheless, there are faunistic similarities between
Konéprusy and the other two localities. At Mount See-
warte, the stromatoporoid Plectostroma latens (Podta,
1894) is common, which had previously only been
known from the Pragium of Konéprusy. In addition, the
two tabulate corals Helioplasma aff. aliena Galle, 1973
and Scoliopora (Protoscoliopora) puberulus (Janet in
Dubatolov et al., 1968), which have very closely related
species in the Pragium of Konéprusy, are found at
Mount Seewarte [28, p. 288). At the locality Zjar, the
two rugose corals Joachimastraea barrandei Galle,
Hladil and May, 1999 and Rhizophyllum ex gr. bohemi-
cum Pocta, 1902 as well as the tabulate coral Remesia
koneprusiana Galle, Hladil and May, 1999 are found,
which had previously only been known from the
Pragium of Konéprusy [16, p. 230; 31, p. 84-85; 32].

3.Discussion

The observations made at these three localities
lead to three possible explanations for the fact that reefs
and stromatoporoids were much rarer in the Pragian
than in the Givetian—Frasnian:

1)The water temperature in the Pragian was very
different from that in the Givetian—Frasnian.

2)Important elements of the Middle Devonian
stromatoporoid fauna were missing in the Pragian, or
the evolution of the corresponding elements of the stro-
matoporoid fauna had not yet progressed far enough.

3)The evolution of the Syringopora commensal-
ism was necessary.

e -

Fig. 1: The calcimicrobe Renalcis grnos‘us Vologi

3.1 Very different water temperature

The Pragian reefs show peculiarities in the com-
position of the reef-builders, which indicate that a rele-
vant environmental factor, which cannot be read off
easily from the sedimentation conditions, was different
between the Pragian and the Givetian—Frasnian. When
considering this environmental factor, one must first
and foremost think of water temperature. These fea-
tures are:

e Stromatoporoids are only subordinate reef
builders in the Konéprusy reef, whereas they are the
dominant reef builders in the Middle to Upper Devo-
nian reefs.

e Incrusting bryozoans are very common in the
Konéprusy reef. In the Middle to Upper Devonian
reefs, however, they are extremely rare. Apparently, the
incrusting bryozoans in the Konéprusy reef take over
the role of the incrusting stromatoporoids.

e The solenoporaceans are very common in the
Konéprusy reef, whereas they are usually extremely
rare in the Middle to Upper Devonian stromatoporoid
reefs. Only in rare cases [33, p. 545] solenoporaceans
are important framework builders in places in Middle
to Upper Devonian reefs.

e The high abundance of the calcimicrobe Re-
nalcis granosus Vologdin, 1932 in the Konéprusy reef
is remarkable. Renalcis granosus Vologdin, 1932 also
occurs in the Pragian reefs at Mount Seewarte (Fig.1).
Late Devonian limestones are described from Canada
with a high amount of microbial carbonates and Re-
nalcis, what is interpreted as indicators of environmen-
tal change and biotic crises in carbonate systems [34].

e Similarly, algal and microbial communities
dominate in the Lower Devonian reef structures of the
Urals [4] and Saudi Arabia [5].

e At Mount Seewarte, the reefs are stromato-
poroid-hydrozoan buildups. Here the problematic hy-
drozoan Fistulella undosa Shuysky, 1973 is very com-
mon and acts as binder and encruster in the reef com-

.....
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(Austria).

Now, the question is whether the water tempera-
ture in the Pragian was lower or higher than in the Give-
tian—Frasnian. Arguments for lower water temperatures
are:

o Global sea level had its low for the Devonian
period during the Pragian and Lower Emsian [17; 18;
19; 20]. This resulted in a maximum size of the dry land
fraction. This in turn led, on the one hand, to a particu-
larly large albedo of the Earth [13, p. 43; 35; 36, p. 58]
and, on the other hand, to particularly large climate con-
trasts on the Earth. Accordingly, Boucot [37] and May
[13] assume that in the Lower Devonian the climate
worldwide was significantly cooler and the temperature
gradient from the equator to the poles considerably
greater than in the Givetian—Frasnian.

o Hladikova et al. [38, p. 239-240; 39] found that
the delta-18-O values of the Pragian, Emsian and
Lower Eifelian micritic limestones of Bohemia were
strikingly high, but had decreased in the Upper Eifelian
to values normal for Devonian carbonates. They ex-
plained this phenomenon by hypothetical barriers that
hindered water exchange between Bohemia and the
open ocean during this time [38]. However, this high
delta-18-O values can also be explained very well by a
lower water temperature [39; Hladil, oral comm.].

In contrast, modern investigations speak for
strongly increased water temperatures:

e By analysing oxygen isotopes in apatite, Joa-
chimski et al. [40] come to the conclusion that temper-
atures were high in the Lochkovian and Pragian, as high
as they were again from the upper Frasnian onwards.

e Based on investigations in the Spanish Central
Pyrenees, Slavik et al. [41] state that the essential parts
of the Pragian were still a “hot and humid” period, even
with the strong differences from the possibly “ex-
tremely hot” Lochkovian.

3.2 Differences in the stromatoporoid
fauna

The second hypothesis is that the stromatoporoids,
as the most important reef-building group of the Middle
Palaeozoic reef era [11], had a low point in their evolu-
tionary history during the Pragian and at this time the
reef-building ability of the group was limited. This is
supported by the following observations:

e Both in the large reef complex in the Pragian of
Konéprusy and at Mount Seewarte in the Pragian,
branching stromatoporoids are completely absent. Only
at locality Zajar were sporadic Amphipora sp. Globally,
throughout the Lower Devonian, branching stromato-
poroids were rare and poorly diverse. However, they
played a central role in Middle to Upper Devonian reef
complexes [42; 43; 44; 45; 46; 47]. In Bohemia, this
group is already found in the Acanthopyge limestone of
the Eifelian with the two most important genera (Am-
phipora and Stachyodes) [24, p. 129-130].
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Fig. 3: Thethinly incrustinéstromatoporoid Syringostromella columnaris (Pocta, 1 894; from the Pragian of
Konéprusy (Czech Republic) (vertical thin section).

e Thinly encrusting stromatoporoids — typically
species of the genus Clathrocoilona — were very com-
mon in Middle to Upper Devonian reef complexes [43;
44; 47; 48; 49]. In contrast, thinly encrusting stromato-
poroids were very rare in the Pragian: At the locality
Zujar and at Mount Seewarte they are completely ab-
sent and in Konéprusy they are very rare.

The only thinly incrusting stromatoporoid in the
Pragian of Koné&prusy is Syringostromella columnaris
(Pocta, 1894) (Fig. 3). However, S. columnaris was the
only Syringostromella species to develop a thin-layered
incrusting growth form; even S. zintchenkovi (Khalfina,
1960), which occurs from the Lochkovian to the
Emsian and probably differs from S. columnaris only
on a subspecific level, does not have a thin-layered in-
crusting growth form [24, p. 200]. Instead, incrusting
bryozoans were very important in the Pragian
Konéprusy reef complex.

Apparently, the great rarity of thinly encrusting
stromatoporoids in the Pragian is related to the fact that
no stromatoporoid group was well adapted to this eco-
logical niche. Species of the genus Clathrocoilona,
which were well adapted to this ecological niche and
represented the most important thinly encrusting stro-
matoporoids of the Middle to Upper Devonian reefs,
appeared only later — in Bohemia the first records of
Clathrocoilona are from the middle Eifelian [24, p.
182].

o In the Pragian of Konéprusy, species of the or-
der Stromatoporellida were rare and exclusively re-
stricted to the reef core. The rarity of Stromatoporellida
in the Konéprusy reef is not a phenomenon restricted to
Bohemia. No Stromatoporellida at all are known from
Mount Seewarte. At the locality Zujar, a total of two
colonies of Stromatoporellida were found, which could

be identified as Stictostroma gorriense Stearn, 1995
and Stictostroma nunavutense Prosh and Stearn, 1996.
Both species had their oldest occurrence to date in the
Lower Emsian of Arctic Canada [50]. The relevant lit-
erature [7; 8; 9; 51; 52] consistently shows that the Stro-
matoporellida in the Pragian were only at the beginning
of their evolution. This is reflected in both the diversity
and ecological range of habitats colonised by Stroma-
toporellida. The increase in abundance, diversity and
conquest of habitats went hand in hand for the Stroma-
toporellida and enabled their flourishing in the Middle
to Upper Devonian. In the Middle Devonian and Fras-
nian, the Stromatoporellida in particular were also com-
mon and widespread outside the reef cores [24, p. 129—
130; 42; 43; 47; 48; 53].

e The four most common stromatoporoids of the
central reef area of Kon€prusy are endemic species:
Parallelopora florida (Poéta, 1894) represents 30% of
the stromatoporoids of the central reef area of
Konéprusy, Plectostroma latens (Pocta, 1894) repre-
sents 16% and the above-mentioned Syringostromella
columnaris (Pocta, 1894) and Schistodictyon neglectum
(Pocta 1894) each represent 8.6% of the stromato-
poroids of the central reef area of Kon€prusy. All four
species have, on the one hand, a very pronounced max-
imum abundance in the reef core area and, on the other
hand, are not known from anywhere else in the world.
There is only one exception: Plectostroma latens
(Pocta, 1894) was also found on Mount Seewarte,
where it is the most common stromatoporoid. This sug-
gests that these four species were specifically adapted
to the reef complex of Konéprusy. Apparently, the stro-
matoporoid fauna of the Pragian lacked taxa specifi-
cally adapted to reefs in general, so that in the
Konéprusy reef complex these endemic species
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evolved from widespread taxa. It is noteworthy that the
bryozoan fauna of the Konéprusy reef also contains nu-
merous endemic species [25].
3.3.Evolution of the Syringopora commensalism
More or less frequently, commensal organisms are
found in stromatoporoids: syringoporid tabulate corals,

rugose corals or worm-like organisms. Some of them
are probably true symbioses. An overview is given by
Kershaw et al. [54].

In this respect, the stromatoporoids from the Pra-
gian that | studied are clearly different from Middle and
Upper Devonian stromatoporoids.

o ¥

Fig. 5: Tubes of the worm-like commensal Helicosalpinx in the stromatoporoid Plectostroma altum (ipe,

B

1933) from the Pragian of locality Zujar (Southern Spain) (vertical thin section).
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At Mount Seewarte, the only commensal organ-
ism found in the stromatoporoids was the rugose coral
Fasciphyllum (Fig. 4). At locality Zjar, the stromato-
poroid Plectostroma altum (Ripper, 1933) occasionally
contains the worm-like commensal Helicosalpinx (Fig.
5). In addition, the rugose coral Loyolophyllum is found
as a commensal in stromatoporoids at locality Zujar.
Neither at Mount Seewarte nor at locality Zujar syrin-
goporid tabulate corals were found in the stromato-
poroids.

30% of the stromatoporoid colonies found in the
Pragian of Konéprusy show tubes of worm-like com-
mensal organisms. But only 8% of the stromatoporoid
colonies found in the Pragian of Konéprusy contain sy-
ringoporid tabulate commensals. May [24, p. 224-225]
described these syringoporid tabulates under the hame
Syringopora praehanshanensis May, 2005. S. prae-
hanshanensis has great similarities to the commensal
Syringopora species widely distributed in the Middle
Devonian. In the Middle Devonian Syringopora spe-
cies, formerly called “Caunopora”, the tubular coral-
lites run more or less long distances parallel to the ver-
tical skeletal elements of the stromatoporoid [24, p.
223-226; 55, p. 204-210]. But in S. praehanshanensis
May, 2005 from the Pragian of Konéprusy, the tubular
corallites do not run long distances parallel to the verti-
cal skeletal elements of the stromatoporoid. Moreover,
in S. praehanshanensis the colonies of the commensal
Syringopora are quite small, and it can be seen that the
Syringopora grew together with the stromatoporoid for
only a relatively short time. Therefore, it is assumed
that the Syringopora commensalism observed in the
Pragian of Konéprusy is the primitive initial stage of
the Middle Devonian “Caunopora” commensalism
[24, p. 222].

In the stromatoporoids of the Acanthopyge lime-
stone of the Eifelian and Lower Givetian of Konéprusy,
commensalism with Syringopora is very widespread.
32 % of the bulbous to layered stromatoporoids of the
Acanthopyge limestone contain Syringopora commen-
sals. The Syringopora species here always have the typ-
ical character of “Caunopora” tubes and their tubular
corallites run long distances parallel to the vertical skel-
etal elements of the stromatoporoid. In the stromato-
poroids of the Acanthopyge limestone of the Eifelian
and Lower Givetian there are no tubes of worm-like
commensal organisms, but occasionally the rugose
coral Fasciphyllum is found as a commensal. This pic-
ture is typical for the Middle Devonian: In the stroma-
toporoids, Syringopora commensals are frequently
found, occasionally commensal rugose corals and only
rarely tubes of worm-like commensal organisms [55;
56].

In connection with the Devonian Syringopora
commensalism, it must be mentioned that commensal
Syringopora species were already present in stromato-
poroids during the Silurian. These commensal Syrin-
gopora species are common in the Middle and Upper
Silurian and have the typical character of “Caunopora”
tubes, because their tubular corallites run long distances
parallel to the vertical skeletal elements of the stroma-
toporoid. Illustrations and descriptions can be found in

various publications [54, p. 69-73; 57, p. 52-54; 58, p.
102-104; 59; 60; 61; 62].

Thus, it can be seen that in the Silurian and Devo-
nian periods with frequent stromatoporoid reefs, Syrin-
gopora commensalism was widespread in the stroma-
toporoids and the Syringopora had the typical character
of “Caunopora” tubes, as their tubular corallites run
long distances parallel to the vertical skeletal elements
of the stromatoporoids. In the Pragian, the reverse is
true: stromatoporoid reefs were very rare, Syringopora
commensalism was very rare, and Syringopora com-
mensals grew together with the stromatoporoid for only
a relatively short time. This evidence suggests that the
Syringopora commensals were beneficial to the stro-
matoporoid — that it was therefore a true symbiosis —
and that the Syringopora commensals increased the
reef-building potential of the stromatoporoid. Vinn [63,
p. 147] assumes that calcareous rigid skeletons of sy-
ringoporids may have reinforced skeletons of stromato-
poroids.

I suspect that the Devonian Syringopora commen-
salism is not the direct successor of the Silurian Syrin-
gopora commensalism, but that the Silurian Syrin-
gopora commensal species disappeared in the upper-
most Silurian or deepest Devonian. Then, in the
Pragian, another Syringopora species began to reinvent
commensalism with stromatoporoids and evolved into
Syringopora praehanshanensis May, 2005. Syrin-
gopora praehanshanensis May, 2005 from the
Konéprusy Limestone bears very close resemblance to
Syringopora hanshanensis Chow, 1980, from which it
differs only in details of growth habit. However, S.
hanshanensis is the first Syringopora species which
shows the typical Middle Devonian “Caunopora” com-
mensalism. Moreover, S. hanshanensis is the most
common Syringopora species in the Eifelian, and the
other Devonian commensal Syringopora species can be
derived from it, as shown by the studies carried out by
May [24, p. 221-226]. The step from the primitive ini-
tial stage of Syringopora commensalism in S. prae-
hanshanensis May, 2005 to typical “Caunopora” com-
mensalism must have occurred at about the time of the
Pragian/Emsian boundary; because the holotype of S.
hanshanensis showing typical “Caunopora” commen-
salism dates from the Lower Emsian [64, p. 131].

4.Conclusions

There are several possible reasons for the extreme
rarity of reefs in the Pragian. One is water temperatures
that were not conducive to the growth of stromato-
poroid reefs. Another important reason was that stro-
matoporoid groups, which were of central importance
in the Givetian and Frasnian reefs, were only at the be-
ginning of their evolution and expansion in the Pragian.
And finally, to all appearances, there was a break in the
Syringopora commensalism of the stromatoporoids in
the uppermost Silurian or deepest Devonian. In the Pra-
gian, Devonian Syringopora commensalism began
again with the primitive initial stage of Syringopora
praehanshanensis May, 2005. Which of these factors
played which role cannot be judged at present. Presum-
ably, all factors acted together. In order to better under-
stand the interrelationships, it will be necessary to ex-
tend these investigations to other Pragian reefs and to
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include reefs of the uppermost Silurian and deepest De-
vonian.
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The article discusses the results of a study of the clinical and dynamic characteristics of personality disorders
in persons who have committed socially dangerous acts; a clinical, dynamic and socio-psychological analysis of
the factors that determine the aggressive criminal behavior of subjects with personality disorders is carried out.
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Introduction. Socially dangerous actions of
persons with mental disorders remain one of the
important problems of general and forensic psychiatry.
Two main aspects can be distinguished in this problem
— the allocation of clinical criteria for forensic
psychiatric assessments of mental disorders in
defendants who have committed aggressive acts, and
the recommendation to prescribe coercive medical
measures. In the forensic psychiatric assessment of
certain mental disorders and the justification of
compulsory medical measures, it is necessary to take
into account the psychopathological, psychological,
motivational, situational and social factors that
influence the socially dangerous behavior of the subject
[3, 5]. Forensic psychiatric examination of persons with
mental disorders who have committed unlawful acts
also requires taking into account such important param-
eters as “aggression” and “aggressiveness”, their con-
nection with the current mental state.

The problem of aggression, in general, has long
been studied in the following aspects: the definition of
the concepts of “aggression”, “aggressiveness”, the
systematics of individual forms of aggressive behavior.
The most important and topical issue is the assessment
of the conditionality of aggression by mental pathol-
ogy. This fully applies to the study of aggression in sub-
jects with personality disorders. A direct link between
aggressive criminal acts and personality disorders was
pointed out by many authors [4, 6, 8].

Of particular importance to the problem of aggres-
sive behavior of subjects with personality pathology is
given in a forensic psychiatric clinic, where this disor-
der occurs quite often. During the forensic psychiatric
examination of subjects with personality pathology ac-
cused of committing aggressive criminal acts, in addi-
tion to studying the structure, depth and dynamics of
personality disorder, great importance is attached to the
motivation of illegal actions, the influence of social fac-
tors. The study of the criminal behavior of subjects with
personality disorders also shows the high importance of
the psychological component of the analysis of the be-
havior of subjects during the period related to the acts
they are charged with [7, 9, 10]. This is especially im-
portant in the forensic psychiatric assessment of mental
disorders that limit the ability to realize the actual na-
ture and social danger of their actions or to control

them. An urgent problem also seems to be the determi-
nation of the degree of public danger required when
recommending coercive medical measures, which are
part of the prevention of repeated aggressive criminal
acts.

Thus, the forensic psychiatric significance of per-
sonality disorders in the examination of the accused is
realized in three main aspects: - clinical and diagnostic
(determining the depth of personality disorders, ascer-
taining dynamic shifts); criminological (mainly when
assessing a personality disorder as a prerequisite for
committing certain illegal acts); expert (forensic psy-
chiatric assessment of personality disorders and recom-
mendation for the appointment of compulsory medical
measures).

In recent years, criteria for forensic psychiatric as-
sessments of personality disorders have been inten-
sively developed [1, 2]. At the same time, it should be
pointed out that generalized studies of socially danger-
ous acts committed by persons with various types of
personality disorders were not carried out, a forensic
psychiatric assessment of personality disorders was not
developed, issues of determining social danger were
not developed, which is necessary, in particular, when
recommending outpatient forced observation and treat-
ment by a psychiatrist. The foregoing determines the
relevance of this study.

The purpose of the study is to study the clinical
and dynamic characteristics of personality disorders in
persons who have committed socially dangerous acts.

Material and research methods. The study ex-
amined 58 men with personality disorders who com-
mitted socially dangerous acts. The main research
methods were clinical-psychopathological and statisti-
cal, as well as experimental-psychological, sexological,
paraclinical. Statistical processing included an assess-
ment of the frequency of the analyzed features — abso-
lute value, percentage share, as well as the reliability of
the studied features (p index) and their relationship
(correlation — R index).

Research results. In typological terms, the study
group was represented mainly by persons with emo-
tionally unstable personality disorder (30 people —
51.7%), hysterical personality disorder (17 people —
29.3%) and 11 (19.0%) — mixed personality disorders

(Fig 1).
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Fig.1. The contingent of examined patients

Analysis of socio-demographic data showed that
the majority of the study group had a low level of edu-
cation. Many could not adapt to the conditions of mili-
tary service and labor activity. Their family adaptation
was disturbed, intra-family relations were conflicting.
At the same time. They adapted quite well in specific
subcultures, in particular, criminal ones. This position
is confirmed by criminological data. The surveyed had
earlier and more frequent prosecutions. The study of the
features of the formation of personality pathology
showed that 33 (56.9%) individuals had a history of he-
reditary burden with a predominance of alcoholism and
drug addiction (21 people — 36.2%) over other mental
pathology.

An analysis of the characteristics of the upbringing
of the surveyed showed that the surveyed were signifi-
cantly more often brought up in conditions of hypo-cus-
tody, neglect, rejection by their parents, were subjected
to physical punishment, humiliation. Relationships
with peers in childhood and adolescence can be charac-
terized as equal, partnership, or they occupied a leading
position.

Psychopathologically aggravated heredity, pathol-
ogy of the early period of development, unfavorable so-
cial conditions of upbringing and development contrib-
uted to the appearance of frequent pathocharacterolog-
ical reactions in childhood and puberty. During such
periods, the subjects showed aggressive behavior, they
left school, wandered, and used psychoactive sub-
stances. Further aggravation of pathocharacterological
reactions formed personality disorders.

In 18 surveyed (31.0%), aggressive and auto-ag-
gressive forms of reaction took place since childhood,
which manifested themselves in increased irritability,
pugnacity, loudness, cruelty to animals, self-harm,
which may be due to a low level of socialization and
approval of aggressive forms of behavior. Microenvi-
ronment.

The surveyed noted increased sensitivity to exter-
nal influences, psychological stress and internal biolog-
ical changes in the body that occurred throughout life.
These factors changed the clinical picture of personal-
ity disorders. There was a temporary sharpening of
character traits, or there were long-term reactions and
personality development. Such changes in the state of
psychopathic personalities are known as the dynamics
of personality disorders, which are characterized by
states of compensation and decompensation. Among
decompensations, there are acutely emerging states of
sharpening of personality traits — characterological
(psychopathic) reactions — and a relatively long-term
personality development (paranoid development). The
states of decompensation were the reason for the pri-
mary diagnosis in the examined personality disorders.

Dynamic shifts in the examined persons arose in
objectively and subjectively significant psychotrau-
matic situations in the form of characterological reac-
tions. Such reactions were characterized by an increase
in the main pathological manifestations of personality
pathology, the appearance of anxiety and affective ten-
sion within the limits of the personality’s resources.
Usually psychopathic reactions were short-term, lasting
from several hours to several days. In the development
of dynamic shifts, changes in the clinical picture of per-
sonality disorders and in the implementation of aggres-
sive urges, the use of psychoactive substances was im-
portant. It should be noted the high number of people
who abuse psychoactive substances (22 people — alco-
hol, 15 people — other psychoactive substances).

Negative dynamic shifts disrupted the socializa-
tion of the subjects and contributed to the development
of aggressive criminal behavior. The aggressive crimes
committed by the subjects of the first group were pre-
dominantly of a property nature. They more often than
others committed robberies, robberies, accompanied by
threats, physical violence, often killing the victim
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(31.0%). In such situations, their actions were espe-
cially cruel. Criminal actions were preceded by the use
of alcoholic beverages or drugs, which facilitated the
onset of aggression. They often committed planned
crimes in a group of people, acting as a leader.

Conclusion. Thus, aggressive illegal behavior is
characteristic of persons, mainly with emotionally un-
stable, hysterical and mixed personality disorders (ex-
citable, hypersthenic types). Aggression as a personal-
ity trait is formed in childhood and adolescence against
the background of adverse factors (mainly microsocial
and psychological) and exacerbates the dynamics of
personality disorder. Clinical-dynamic and socio-psy-
chological analysis revealed factors that determine the
aggressive criminal behavior of subjects with personal-
ity disorders: improper upbringing and unfavorable
psychotraumatic environment in a family with child
abuse; substance abuse; repeated criminal acts in his-
tory; acute and chronic traumatic situations preceding
the aggressive delict, negative dynamic shifts.
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Indices of hygiene, gingival bleeding and RMA are significantly better in patients with proposed direct pros-
thetics in the long term after prosthetics compared with the period before treatment and in the group of patients in
whom direct prosthetics were not used. Conclusions. the design of a direct fixed aesthetic prosthesis has advantages
over other methods of orthopedic treatment of patients with generalized periodontitis of the Il degree of develop-

ment.
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Purpose: to increase the effectiveness of complex
treatment of patients with partial loss of teeth and gen-
eralized periodontitis by using the proposed method of
direct prosthetics.

The main problem of dentistry is the search for
new methods for the prevention and treatment of peri-
odontal tissue diseases. According to WHO, periodon-
tal disease is the leading dental disease. Damage to per-
iodontal tissues is accompanied by complex and pro-
found disorders of biochemical, immunological,
endocrine metabolic processes [1, 2]. This, in turn,
leads to neurovascular disorders in periodontal tissues,
causing changes in bone metabolism and metabolic
processes of the entire periodontal tissue complex, the
development of pathological tooth mobility and their
loss. At the same time, the function of chewing is dis-
turbed, areas of traumatic occlusion are created, and de-
fects in the dentition occur [3,4]. Such a clinic requires
complex treatment of patients, which includes thera-
peutic, surgical and orthopedic methods of treatment,
pressure on the entire tissue complex affected by the
pathological process. Removal of increased deformity
to go to the preserved periodontal tissues in the process
of chewing is a therapeutic factor and it can be done
only with the help of orthopedic methods [5]. Of par-
ticular importance are orthopedic methods of treatment
in case of partial absence of teeth, combined with gen-
eralized periodontitis, which makes it possible to pre-
vent overload of preserved teeth. Significant im-
portance in the treatment of patients with generalized
periodontitis, complicated by partial loss of teeth, ac-
quires direct prosthetics. Waiting tactics after the ex-
traction of several teeth leads to an additional overload
of the preserved teeth, which in turn causes an exacer-
bation of inflammatory processes, an increase in the
pathological mobility of the teeth, and leads to their re-
moval [6, 7, 8]. Therefore, in generalized periodontitis,
the method of direct prosthetics with structures is im-
portant, the use of which will prevent the development
of complications of the course of generalized periodon-
titis with partial loss of teeth, the process of atrophy of
the bone tissue of the alveolar process after the removal
of several teeth due to complications of generalized
periodontitis.

We examined 108 people over 45 years old with
I1-111 degree HP, in which the course of the disease was
accompanied by partial loss of teeth. Depending on the
method of orthopedic treatment, the patients were di-
vided into groups: Group | - 31 patients who, immedi-
ately after tooth extraction, had a direct plastic partial
lamellar removable im-diat-prosthesis placed on the
preserved dentition along with their selective grinding;
Group Il - 39 patients who underwent conventional per-
manent prosthetics with fixed bridges 6 weeks after the
removal of mobile teeth and wound healing; Group |11
- 38 patients who, after the removal of mobile teeth,
were given a direct fixed, collapsible bridge prosthesis.
Along with selective grinding, permanent prosthetics
were carried out after 6 months. The control group con-
sisted of 26 people with intact dentition. Studies of the
state of the periodontium were carried out using the per-
iodontal index, hygiene indices (IG-DI-S), (1G-SI-S),
PMA, gum bleeding, the degree of tooth mobility and

the X-ray recession index, the combined periodontal in-
dex KPI were determined. The structural and functional
state of the bone tissue was determined by the level of
markers of bone tissue metabolism, the mineral density
of the bone tissue of the alveolar process in the area of
the interdental septa of the preserved teeth was deter-
mined using computed tomography. Studies of perio-
dontal tissues were carried out before the removal of
mobile and 6 weeks later, as well as 6 months and a
year after permanent prosthetics.

Research results

A detailed analysis of the indexes of hygiene,
bleeding of the gums, the state of periodontal inflam-
mation in patients of three groups was carried out. 6
weeks after removal, they slightly improved in group |,
the worst indicator was in group Il and in group 111 of
patients.

6 months after prosthetics, the indicators in groups
I and II were at the level of 1.82+0.05 and 1.81+0.04
points, and in group Il the hygiene index was
1.42+0.02 points. A year after prosthetics, IG-DI-S was
2.03+0.06 points in group I patients, the worst indicator
was in patients of group 1l who did not have direct pros-
thetics - 2.23+0.05 points, and this indicator was the
best in patients of group 111, who used a direct non-re-
movable aesthetic prosthesis - 1.53+0.05 points.

6 months after prosthetics, the indicators in groups
I and II were at the level of 1.03+0.13 and 1.08+0.14
points, and in group Il the hygiene index was
0.74+0.15 points. A year after the orthopedic treatment,
IG-SI-S in group | was

patients 1.29+0.17 points, in patients of group II,
who did not use direct prosthetics, it was

1.19+0.16 points, and the best indicator was in pa-
tients of group Ill, who used a direct non-removable
aesthetic prosthesis - 0.79+0.16 points. Therefore,
when analyzing the studied indicators of the periodon-
tal condition in patients of three groups, we established
significantly better indicators when using the design of
a fixed aesthetic direct prosthesis, stabilization of the
pathological process in periodontal tissues in the near
and long term, improved oral hygiene and no progres-
sion of atrophy.

Conclusions

On the basis of clinical indicators, we found that
the use of a direct non-removable aesthetic prosthesis
design has advantages over other methods of orthope-
dic treatment of patients with generalized periodontitis
of the 2nd degree of development. Indices of hygiene,
bleeding gums and RMA are significantly preferable in
patients with proposed direct prosthetics in the long
term after prosthetics compared with the period before
treatment and in the group of patients who did not re-
ceive direct prosthetic
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The article describes the options for non-removable splinting using orthopedic structures for periodontal dis-
ease. The characteristics of tires, their advantages and disadvantages are given. The problems of periodontology
in terms of overloading the abutment teeth with orthopedic structures and the moments of solving this with the
help of orthopedic metal-plastic splints and removable dentures are outlined, and the clinical methodology for
repairing (restoration) of damaged metal-plastic splints-prostheses is described in detail.
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The use of splinting at the first signs of pathologi-
cal tooth mobility is an integral component of the or-
thopedic treatment of this pathology [1]. All these are
mainly manifestations of localized or generalized peri-
odontitis [2], one of the serious diseases of the denti-
tion. For fixed splinting, both stamped crowns and solid
structures are used [5]. There are splinting structures
using Polyglas tape [3, 4]. Stamped structures carry
with them the absence of a cosmetic component, which
is currently unacceptable. Purely cast crowns require
hard tooth preparation and are very heavy, which does
not contribute to effective complex orthopedic treat-
ment of periodontitis. Metal-ceramic and metal-plastic-
mass splinting structures have proven themselves bet-
ter. They are much lighter than non-combined one-
piece cast structures. Constructions made of cermet
have proven themselves aesthetically well. But, taking
into account the properties of cermets, with an antago-
nizing moment, “hard hits” are obtained. This does not
help to alleviate the "provoked" periodontium. A metal-
plastic construction is one of the few successful designs
for aesthetic periodontal treatment by splinting. These
structures are not heavy, and although the plastic has
the ability to absorb oral fluid over time, they have a

softer contact antagonizing threshold, which is benefi-
cial for the periodontium in the stabilization stage. Very
often, with a fixed bite height in the frontal area and the
absence of antagonistic teeth in lateral with orthog-
nathic bite, the frame of the metal-plastic prosthesis on
the lower jaw is exposed. This is due to the fact that
patients refuse to use a removable prosthesis, and im-
plantation in this case is not indicated or is too finan-
cially burdensome for the patient.

At the same time, the provoked periodontium re-
ceives an additional load, holding the full power of the
dentoalveolar system. Usually, in this case, it is recom-
mended to remove the metal-plastic prosthesis and
make a new one, followed by unloading the dentition
and manufacturing a removable structure. Removing
the prosthesis is a laborious procedure, and re-manu-
facturing is expensive for the patient and does not spare
the load on the periodontium. We offer a method for
clinical restoration of the structure without it cutting
(removal). We recommend doing this as follows. With
the help of the silicone mass, we obtain an impression
for the working model, and with the help of the alginate
mass, for the auxiliary one. After that, the resulting
models are plastered in an occluder, and the height of
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the central occlusion determined in the clinic is fixed.
The lost height of the crowns is modeled on the model
with wax. They are brought into contact with the antag-
onist teeth, and the model is duplicated. A silicone com-
bined impression is taken from the duplicated model.
Further, in the clinic, a metal-plastic structure to be re-
stored in the oral cavity is treated with honey, dried,
treated with a monomer, freeing from self-hardening
plastic, after which the color of the plastic is deter-
mined. Synma-M plastic powder of a given color is
mixed with a monomer, freeing it from self-hardening
plastic, and filling it with areas that require restoration
in the print. After that, the impression is set in place in
the oral cavity. After waiting 7—10 minutes, the spoon
is removed from the impression and deforming the im-
pression, the metal-plastic crowns restored with plastic
are released, after which they are processed, ground and
polished in the oral cavity. The patient is given recom-
mendations on the care of metal-plastic crowns. Four
patients with this pathology were observed in the clinic
over a 2-year period. A delayed examination of each of
them was carried out. At a repeated visual examination
after six months, the boundary between the new and old
plastic was not determined, there were no color changes
and breaks, no chips. Based on this, we recommend us-
ing this technique in typical cases when using splint

structures in orthopedic treatment of periodontal dis-
eases. In this case, when restoring the structure, a spar-
ing attitude towards the periodontium and the financial
situation of the patient is determined.
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Active phonetic participation of the patient in the manufacture of prostheses at the stage of checking the
setting of artificial teeth on a solid basis and the use of an entropy assessment of the pronunciation of a consonant
sound contributes to faster speech adaptation to prostheses in the process of their manufacture.
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To restore high-quality speech function during or-
thopedic treatment with complete removable laminar
prostheses, special importance must be attached to the
design of artificial dentitions of a particularly frontal
group. Many authors recommend designing artificial
dentition in such a way as to reproduce the signs of the
chewing apparatus as much as possible. According to a
number of researchers [1, 2], ideal occlusal relation-
ships are a theoretical model that is not a biological re-
ality or necessity. When designing artificial dentitions,
it is necessary to take into account the peculiarities of
the status and individual characteristics of the mastica-
tory apparatus of a patient with a complete absence of

teeth at the time of treatment, anatomical, topograph-
ical and functional landmarks. To create sagittal and
transversal curves in complete removable lamellar den-
tures, M.E. Vasiliev, based on the anatomical rules for
placing artificial teeth, proposed to design artificial
dentitions relative to the glass plane [3]. A number of
authors [4] point out that this technique does not always
provide good aesthetic and phonetic results, since the
frontal groups of artificial teeth of the upper and lower
jaws are designed with average anatomical principles
and do not always correspond to individual pronuncia-
tion features in hard bases. of the oral cavity at the clin-
ical stage of manufacturing a full-removable lamellar
prosthesis, during which individual occlusal surfaces
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are formed and each patient is individually corrected
for speech function by recording and analyzing using
the developed computer program WavAnalyzer v1.2
[5].

By checking the pronunciation of sounds, each pa-
tient was individually checked whether the design of
artificial dentition corresponded to his individual char-
acteristics. In the case of distorted pronunciation of
sounds, a correction was made and again controlled un-
til the desired result was achieved. The aim of the work
is to increase the effectiveness of orthopedic treatment
of patients with complete removable lamellar dentures
by improving the method of constructing the frontal
group of teeth, taking into account the patterns of
speech articulation. 38 (44) people with complete ab-
sence of teeth were examined. Of these, 10 (12) people
were re-prosthetized and for 28 (32) people full remov-
able laminar dentures were made for the first time. Pa-
tients were offered a language task. It consisted in the
pronunciation of the syllables "IS" and "ISh" of the
Russian language, since the peculiarity of the pronun-
ciation of these syllables is the contact of the lateral sur-
face of the tongue with the palatine tubercles of the lat-
eral teeth and the formation of a gap between the back
(sound "S"), tip (sound "Sh") of the tongue and the an-
terior part of the hard palate with the adjoining part of
the cellular process, while forming a narrow gap in the
middle through which the air jet breaks out with force
between the front teeth, a sharp noise resembling a
whistle (non-rhythmic oscillations) occurs. Therefore,
the clarity and purity of the pronunciation of the conso-
nant sounds "s" and "Sh" depend on the position of the
frontal teeth on the upper and lower basis.

For the analysis, the developed specialized soft-
ware WavAnalyzer v1.2 was used, which makes it pos-
sible to implement the calculation of entropy estimates
and comparison operations in automatic mode, fol-
lowed by the presentation of the results in the form of
digital sets that are convenient for graphical represen-
tation and processing. The use of entropy characteris-
tics makes it possible to consider the studied sound sig-
nal as a probabilistic-temporal sequence, which in turn
leads to the formation of representations of various
shapes, more suitable for correlation analysis by rela-
tively amplitude-frequency characteristics. To check
and correct the pronunciation of sounds at the clinical
stages of manufacturing complete removable lamellar
dentures, a solid prosthesis base was used, made of a
hard elastic plate that meets certain requirements: it had
a minimum thickness, is uniform in thickness over the
entire surface of the hard palate, durable, not deforma-
ble from temperature in the oral cavity, is well fixed in
the oral cavity, reproduces the anatomical relief of the
hard palate.

The results of the study and their discussion of the
38 people for whom complete removable dentures were
made using the improved method, 10 (26.32%) people
were re-prosthetized and for 28 (73.68%) people full
removable lamellar dentures were made for the first
time. At the verification stage designing artificial den-
titions, the orthopedic treatment of which was repeated,
was 0.07+0.006 and 0.06+0.004, respectively. They did
not need to be corrected, since the entropy value
slightly deviated from the direct and subjective value;
when assessed by ear, the pronunciation of the test syl-

lables was not very clear with the addition of insignifi-
cant noise. Among the 28 patients for whom orthopedic
constructions were made for the first time, in 24 people
(85.71%) the entropy value "S™ and "SH" did not ex-
ceed 0.1. In 4 cases (14.29%), the entropy values of the
pronunciation of the consonant sounds "S™ and "Sh"
ranged from 0.12 to 0.33 and from 0.12 to 0.41, respec-
tively. In these individuals, the correction of the design
of the frontal group of teeth was carried out, since the
deviation from the straight line was quite significant
and subjectively the pronunciation of the sounds “C”
and “Sh” was complicated and distorted. In particular,
the pronunciation of the sound "S" with admixtures of
whistling and replacement with the letter "C", and the
pronunciation of the sound "Sh" lisping. With the help
of a heated spatula, the wax was softened on the upper
and lower solid bases and we slightly tilt the frontal up-
per and lower artificial teeth to the labial or lingual
sides, while it is necessary to maintain the gap between
the frontal teeth during pronunciation, it characterizes
the quality of pronunciation. In addition, depending on
the inclination of the artificial teeth, the height of the
lower frontal teeth was raised or lowered. When tilted
to the labial side, the height of the lower frontal teeth
was increased, and when tilted to the lingual side, it was
reduced. <0.05). Subjectively, when listening to the
sounds “S” and “Sh”, there was a slight noise

Active phonetic participation of the patient in the
manufacture of prostheses at the stage of checking the
installation of artificial teeth on a solid basis and using
the entropy assessment of the pronunciation of the con-
sonant sound contributes to faster language adaptation
to prostheses in the process of their manufacture. The
patient gradually gets used to the pronunciation in the
new environment. It is important that the design correc-
tion takes place in the presence of a doctor. Such a pho-
netically controlled defect-free pronunciation during
the construction of the prosthesis prevents patients
from developing incorrect speech skills and reduces the
period of adaptation to removable structures.
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Introduction

The poetic form cinquain (French cinquain, Eng-
lish cinquain) originated in the early 20th century in the
USA. Its creator was the American poet Adelaide
Crapsey (1878-1914), who was influenced by Japanese
short-form poetry haiku and tanka and created an orig-
inal genre [1]. In its original form, the poem consists of
five unrhymed stanzas that form a poetic unity. For-
mally, the cinquain consists of 22 syllables and has the
following pyramidal structure of syllables: 2-4-6-8-2.

In the following decades, the poetic form of the
cinquain became an educational method. The method-
ology was developed in the USA and is known as di-
dactic cinquain. Only the idea of a stanza of five lines
has remained of the original conception of the poetic
form. The model of didactic cinquain looks as follows:

First verse (the subject of the cinquain): a noun or
pronoun.

Second verse: two words — adjective or participle.
They describe the attribute of the selected object.

Third verse: three verbs or verbal adverbs describ-
ing the characteristic actions of the subject.

Fourth stanza: a four-word phrase/ statement ex-
pressing the author's personal attitude toward the sub-
ject or object being described.

Fifth verse: a distinct noun characterizing the sub-
ject (a synonym), also serving as a conclusion. (For
more details on the origin of the cinquain, see [2], [3].

Exposition

Our preliminary studies have shown that didactic
cinquain is not widely used in contemporary Bulgarian
education, unlike its widespread use in the American
and Russian educational systems. It is sporadically used
in Bulgarian language teaching at the primary stage of
education [4], [5]. Our opinion is that this method has
great pre-educational and educational potential and
should be applied more often in various subjects at all
stages of education, including higher education.

! The special template was developed for convenience and
was borrowed from the American methodology.

2 Students in the first group are graded on a 6-point scale with
a maximum of 15 points and represents an element of their

In the academic year 2020-2021, the second-year
bachelor students in the specialty "Bulgarian Language
and History" from the University of Ruse "Angel Kan-
chev" and the Vidin Branch, studying in the discipline
"Children and Teenage Literature", were offered to cre-
ate an author's cinquain. 49 undergraduates were in-
volved.

In this paper, we present the technology of the
method application, the results achieved, and the out-
lined perspectives for its further application.

Technology of application of the method "'Di-
dactic cinquain™

Preliminary preparation: the teacher prepares a
presentation that includes the following components:
definition of a cinquain, rules for writing it, examples,
the due date for the assignment, ready template?, sug-
gestions of topics for creating it, and specifies the cri-
teria for evaluation?. Once the assignment is specified,
the information is sent to the students so that they can
have it at their disposal during their preparation.

It is known that not all learners have an affinity for
poetry, the creation of a cinquain is characterised as a
creative task rather than writing a poem. The presenta-
tion of the assignment can be done face-to-face or in
the process of synchronous or asynchronous distance
learning. In each case, a PowerPoint presentation is cre-
ated for better visualization.

Different themes are proposed and oriented in
two main units.

Concepts specific to the discipline of Children
and Teenage Literature: literature, fairy tale, fable,
poem, initiation, short story, riddle, legend, myth,
magic, animal, bit, child, adolescent, hero, antagonist,
giver, sender.

Common human themes also tied to the disci-
pline: love, family, home, wisdom, kindness, life,
beauty, nature, fate, luck, freedom, and adventure.

semester exam. Students in the second group create a
synopsis as part of their semester commitments, receive
points but they are not included in their overall semester
grade.
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In implementing the method, we formulated the
following didactic and educational tasks.

Didactic tasks:

v’Learning, comprehension, and correct applica-
tion of parts of speech;

v'Developing information synthesis skills;

v'Enriching language culture and improving vo-
cabulary;

v'Developing creativity;

v'Developing critical thinking;

v'Skills to compose a complete (poetic) text.

Educational tasks:

v'Comprehension and understanding of the con-
cepts of the discipline;

v'Learning a new didactic method.

Results

A total of 53 cinquains were obtained because sev-
eral learners worked on two different topics of their
own volition. The students preferred to write mostly on
general human themes, with most texts produced on the
themes of child, freedom and love. Their own themes
are also suggested: car, war, wolf, fairy. Significantly
fewer are the cinquains devoted to the specific concepts
of the discipline of Children and Teenage Literature:
two works on initiation, one each on antagonist, litera-
ture, legend and hero. The choice of topics is explicable
— since the method is unknown to the learners, they in-
stinctively stick to the more familiar field.

Table 1.

Examples of cinquain creation in the discipline "Children and Teenage Literature”

Common human themes also linked
to the discipline

Love

Selfless, unique

Excites, comforts, inspires
When the soul becomes whole
Patience

Concepts specific to the discipline ""Chil-
dren and Teenage Literature™

Initiation

Symbolic, pagan

Separates, dedicates, includes

An important ritual for growth and maturation
Symbols

As it has become clear, each cinquain is evaluated
according to predetermined evaluation criteria. They
are as follows. 1. The cinquain is written according to
the rules (number of words) — 1-3 points; 2. Content
(absence of notional errors and contradictions) — 1-3
points; 3. Literacy (absence of grammatical and punc-
tuation errors); 4. Parts of speech mentioned in the rules
are used correctly; 5. Questionnaire completed — 1
point3; 6. Originality of performance — 1-2 points.

The introduction of a scoring system for the eval-
uation of the cinquains excludes subjectivity. The
scores obtained are between 10 (the lowest) and 15 (the
highest). The highest number of students scored 14
points. 15 points were obtained by 19 learners.

The tutor gives feedback with brief comments, er-
rors, and points formed based on the specified criteria.

Although at first glance the creation of a cinquain
seems easy, mistakes have been made, which we will
systematize here.

v'Use of template phrases and sentences: big
world; beautiful, big, unexplainable love; easy/ hard
life; warm, cozy home;

v'Inconsistency of the noun (line 1) with the verbs
(line 4) — 5 uses;

v'Repetitions — 5 people;

v'Inappropriate combination of words (cozy fam-
ily; biological love; colourful fairy, young child) — 4
people;

v'Inconsistency of the noun (1 line) with the ad-
jectives/participles — 2 uses;

v'Incorrect use of parts of speech (e.g., in line 5 is
used the adjective instead of their noun) — 3 people;

v'Grammatical/ spelling errors — 3 people;

3 Since the Didactic cinquain method is introduced for the
first time in the training of the students of the major

v"Vague phrase — 3 people;

v'The phrase does not comprise of four words (it's
longer or shorter) — 2 people;

v'Incorrect linking of a noun with a reflexive verb
— 2 people;

v'Missing the personal attitude in the phrase — 1
student;

v'Inappropriate use of inversion (Two hearts cap-
tivated — "Love") — 1 student;

v'Inappropriate choice of synonyms (literature —
bit, lines 1 —5) — 1 student;

v'Choice of ungrammatical words — lives — 1 stu-
dent;

v'Technical errors — 1 student.

As can be seen from the summary list of errors,
they are mainly related to the incorrect use of parts of
speech and stylistics. However, we can say that the
omissions are not many. To a lesser extent, mistakes
were made in the exact execution of the instructions for
writing the cinquain.

Although the students are not asked to write a
poem as a prerequisite, some of them try to demonstrate
originality. Here we present some of the more imagina-
tive phrases: turns the sage into a dreamy fool; like a
black and white film; makes the heart happy; when the
soul becomes whole ("Love"), happiness for the human
eye and soul ("Beauty), gives meaning and strength to
life ("Beauty); birth is a mysterious female initiation
("Initiation); gave the bird freedom ("Freedom™).

Generally as a good poem | rate the cinquain of a
student from Vidin Branch: the text is executed entirely
according to the rules, without mistakes, and the phrase
from line 4 is truly poetic.

"Bulgarian Language and History", a special questionnaire
was developed to find out what is the attitude of the students.
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Winter

White, frosty

It snows, it covers, it piles up

I drink tea in the warm hut.

Beautiful!

Perspectives

The work with the Didactic cinquain method
shows that it is very suitable for use in the discipline
“Children and Teenage Literature”. In the academic
year 2021/2022 it was also successfully used in the
teaching of other subjects — "New Bulgarian Literature"
(3™ year, specialisation "Bulgarian Language and His-
tory") and "Legal Language and Style" (1% year, spe-
cialisation "Law"). Its use is to be extended to other
courses in order to make the results representative.

Conclusion

Analysing the achieved results, we believe that the
set didactic and educational tasks have been largely re-
alized. The realized feedback from the learners, ob-
tained through the completed questionnaire®, reveals
that they liked the creative task. Although few students
had written cinquains on concepts specific to the disci-
pline, 25 people said that writing a cinquain helped
them in making sense of some of the terms or charac-
teristic themes, and 8 people answered somewhat.

Interesting are the answers to the question What is
the usefulness of writing a cinquain for students' learn-
ing? Here we will present the most numerous answers:
10 people think that it develops thinking activity; 8 peo-
ple — helps to realize creativity, imagination, and crea-
tive potential; 2 answers each: additional knowledge;
developing poetic skills; developing speech skills and
expressive abilities, enriching vocabulary, etc.

It is pleasant that some prospective teachers rec-
ognize didactic cinquain as an interesting, useful, and
effective method of teaching. Learners felt that it could
be successfully applied in secondary school but also
saw potential in working with preschool children who
would develop their speech. Three respondents said

4 The study involved 39 participants out of 49 students
enrolled in the Literature for Children and Teenage Literature
course.

they recommend the method and would use it with their
current and future students.

The application of didactic cinquain in higher ed-
ucation revealed its great educational potential in teach-
ing and showed that it was very well accepted and pos-
itively evaluated by students as it was easy to imple-
ment, entertaining but also effective.
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1. Introduction

The use of the tool of diplomacy in international
relations, which helps to implement the foreign policy
of states, is as old as human history, but has been of
interest for centuries. Until the time we live, diplomatic
activity and the institution of diplomacy are becoming
increasingly important. In our rapidly globalizing
world, with the rapid intensification of international
relations, it is safe to say that diplomatic activity will
continue to grow.

As a result of "new problems™ and "new actors" in
the field of diplomacy, traditional diplomacy has
necessitated structural changes in organizations. As a
result of rapid changes in the field of communications
and transport, heads of state and government, ministers
gradually began to assume diplomatic posts. As a result
of these developments, it is claimed that the traditional
"diplomat" type should be replaced by expert
bureaucrats, technicians and politicians [8, p.12].

New and rapidly spreading technology has also
changed the political and social context of the old world
of diplomacy. The diplomacy of the 21st century,
which we can call global diplomacy, is not only a
method of diplomacy between states or governments,
but also a kind of “civil society diplomacy", unlike the
old method[1]. In other words, "new diplomacy" has
become a method of diplomacy in which the weight of
the public is felt through community-oriented practices.

The solution of "new problems" in the new sphere
of communication with global diplomacy and the
existence of new actors make it necessary to carry out
structural  changes in traditional  diplomatic
organizations. Given the current situation, the
diplomacy carried out by the state's foreign relations
agencies for peaceful purposes has gone through many
stages before reaching this stage.

2. The impact of globalization on diplomats

A diplomat appointed as "a person engaged in
foreign policy and appointed to represent his country"
was seen as the first method of diplomacy in the history
of diplomacy. During this period, diplomatic
representatives were temporarily sent abroad to

perform certain duties, and after performing these
duties, they were recalled to their home countries.

Important innovations in the history of diplomacy
were observed for the first time with the recognition of
the right to diplomatic immunity by the Greeks and the
emergence of the "proxenos”, the first examples of
today's consular post. In the ancient Greek city-states,
diplomats did not go beyond being ambassadors. Their
main task was to carry the message between the city-
states. Therefore, the most important feature sought
after by these first diplomats was that they had a strong
voice and a strong memory that would allow them to
remember the message they were conveying [8, p. 16].

Another feature of Greek diplomacy was its
openness and democracy. The policy regarding the
ambassador's missions was widely discussed in public,
and the arguments that the ambassador would use on
the other side were clearly defined. The instructions
given to the apostles were extremely limited. Although
the Greeks were limited, they created a diplomatic
archive and a diplomatic language. The Greeks had
three types of representatives, called presbys, keyrx,
and prexenos. The first two, which could be translated
as "messenger” and "old man," respectively, were
assigned for short and multi-purpose missions.

Byzantine emperors, for the first time in history,
created a public union whose specialty was foreign
relations. This section provided training for
ambassadors to foreign countries as professional
speakers. During this training, ambassadors were
taught the protocol and interview method they should
pay attention to while performing their duties. In
addition, the written instructions given to the
ambassadors prior to their appointment reiterated the
general and specific issues to be considered.

It was an old tradition to send emissaries to
maintain relations between monarchs and rulers. With
the steady transition of northern Italian city-states to
diplomacy, the experience of the embassy became even
more important. Renaissance Italy was important for
the development of the diplomatic profession, which
has always been active in foreign policy. Although
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embassies of professional diplomats were established
for the sole purpose of prestige, today they carry out
many of the functions of embassies. As diplomats
became an important source of information for both
allies and enemies, great importance was attached to the
diplomats' reports in terms of building the right foreign
policy [2, p. 336].

In the 15th and 16th centuries, ambassadors were
appointed to foreign countries for two years. They
could not take their wives with them on the grounds of
gossip, but they had to take their wives with them
because of the possibility of poisoning by foreign chefs
[13, p. 28]. The main qualities sought in these first
permanent diplomats were: they knew many languages,
especially Latin, they were patient, tolerant, calm and
hospitable, they were able to control their emotions and
were not subject to scandals in their personal lives [8,
p. 19]. naddition, during this period, acts of diplomacy,
such as meddling in the internal affairs of the host
countries, engaging in destructive activities, espionage,
and lying, were considered normal or even legitimate
[6, p. 342-343].

Although the Italians formed the concept of
diplomacy in the 15th and 16th centuries, the weight of
the French in diplomacy was felt in the 18th and 19th
centuries. The diplomatic profession began to take
shape from professionals. In this century, diplomacy
has become a profession, and diplomatic personnel
have become a privileged class apart from society. In
particular, diplomacy has become a professional group
with personal and professional immunity, tax-free, free
of customs, a luxurious lifestyle, and respected by the
authorities.

Although Harold Nicholsan emphasized the
importance of changing the qualities of an ideal
diplomat over time and space, he argued that some
qualities of a diplomat should not change over time and
space. The qualities that an ideal diplomat should have:
accuracy, confidence, calmness, good -character,
patience, humility and loyalty. According to a more
functional understanding of these qualities, Learche
and Said say, "A diplomat must understand the
environment and the field in which he works, be well-
defined, be flexible, and be willing to compromise with
small concessions." [6].

In the absence of communications, telegraphs and
telephones, as well as vehicles, diplomats were
endowed with some decision-making power. In a world
where the media is not yet widespread, states have used
intelligence from diplomatic missions in those
countries as the only source to find out what other
countries are up to.

Thus, as the nature of the international system and
international relations has changed over time, there
have been significant changes in the qualifications
required for diplomats. In the Middle Ages and the
beginning of the new century, when diplomats were
considered personal representatives of rulers, qualities
such as the physical structure of diplomats, the beauty
of their spouses, and the fact that they were rich and
noble were important [3, p. 134]. In the age of
communication with globalization, dizzying events
have led to many transformations and changes in terms

of the responsibilities of diplomats. For example, at a
time when international communications and
transportation were accelerated by telegraph, radio, and
aviation, the foreign ministries were able to tighten
control over foreign diplomats. With the invention of
modern means of communication, the independence of
diplomatic representatives working in foreign countries
and the establishment of foreign policy were more
strictly controlled than before [8, p. 62].

Although diplomatic missions were an important
decision-making mechanism in foreign policy in the
pre-World War | period, the so-called old diploma
made the current diplomat an "official at the end of the
line" . Diplomats who had previously had limited and
delayed contact with the headquarters had considerable
freedom in the line of duty, where they could only
obtain information on the general framework of the
subject and make their comments within that general
framework. However, the unrestricted development of
communication technology began to be replaced by
both a common framework and video telephone calls,
which severely limited the diplomatic freedoms of
diplomats.

Technological developments in the era of
globalization, on the one hand, stimulated the
diplomatic missions to work more efficiently than in
previous periods, on the other hand, created new
options for the classical methods of providing
information and made them relatively important. In
fact, while in what we call "old diplomacy," diplomats
attach great importance to intelligence, in a country
with a technological revolution brought about by
globalization, diplomats learn this information instantly
online. In addition, researching local newspapers on a
daily basis is one of the main responsibilities of current
ambassadors. Diplomats evaluate and comment on
newspaper reports in the context of the political, social
and economic environment in their countries [8, p. 69].

According to another view, globalization is
accompanied by a revolution in technology and
communication, which makes society more
transparent. In this case, it is emphasized that diplomats
should gradually improve their communication skills
[14].

Another innovation brought by globalization is
personal diplomacy. As it is known, the reception of a
country's ambassador is a very important event in the
old diplomacy, but in the new diplomacy it seems that
such ceremonies are no longer needed. Heads of state
and government establish direct contacts with their
counterparts through visits, means of communication
and telephone conversations, contribute to the
promotion of countries, the development of bilateral
official and other relations [7, p. 57].

At the end of the visit, he is a diplomat who made
vague promises and agreements a reality. The
following words of the Canadian ambassador perfectly
express today's diplomacy: “You have been working
silently and patiently on something for months, and
when everything is ready, a minister comes and signs a
paper with a golden pen. After that, everyone in the
country says how educated he is and that we diplomats
don't need him anymore." [7, p. 69].
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On the other hand, especially since the beginning
of the twentieth century, it has begun to develop rapidly
in the field of transport, giving different qualities to the
concepts of time and space in international politics.
Significant shortening of distances between the capitals
of countries has allowed not only diplomats, but also
foreign ministers or heads of state, who are the direct
decision-making bodies of the countries, to participate
in meetings to address important issues.

In addition, such events have significantly
increased the public's interest and knowledge of foreign
policy and, in a sense, revealed the phenomenon of
"foreign policy integration." It is a fact that this
situation limits the mobility of diplomacy and narrows
the possibilities of resolving the problem through
diplomacy. Diplomats comment on the information
they receive in the country where they live, adding their
views to the country's governments and
parliaments[15].

In their mission to promote international trade,
diplomats both respond to requests from various
companies and explore new trade opportunities. This
type of task is very new and unusual for traditional
diplomats. Diplomats help and guide business people in
the field of commerce and educate them about the
commercial environment in their country. In addition,
the organization of industrial fairs has become one of
the important functions of diplomats [7, p. 71].

According to other diplomats, "the ambassador is
an honest man sent abroad to lie in favor of his
country." Although it is quite normal for diplomats to
lie in the old diplomacy, this idea has lost its effect
today. In diplomacy, the "moral" debate comes to the
fore. According to former US Secretary of State Dean
Acheson, "The important goal of diplomacy is to
contribute to the good development of sustainable
relations between states, and these relations should be
conducted in a way that builds mutual trust." To
achieve this, diplomacy must follow the same moral
and ethical principles that build trust between people.
Today, the main rule is that diplomats refrain from
making statements that do not reflect the facts [9].

In recent years, major powers have been
particularly prone to the decline of diplomatic missions
around the world. The reason for this may be a sharp
reduction in costs. Therefore, ambassadors make great
efforts to protect and maintain their missions [10].

All these developments have led to a relative
reduction in the main functions of diplomacy in the
classical sense. On the one hand, diplomatic
representatives have lost their unrivaled position in
providing political information to the country, on the
other hand, the direct participation of diplomats in
decision-making processes related to the country's
foreign policy has decreased compared to the past.

3. The impact of globalization on diplomatic
methods

Perhaps the most important change in the impact
of globalization on diplomacy is seen in diplomatic
methods. In the twentieth century, the great totalitarian
states have developed some new methods of
diplomacy. Perhaps the most important feature of the
method of diplomacy used until the early twentieth

45
century is the secrecy of diplomacy. This
confidentiality includes not only diplomatic

negotiations, but also the results of negotiations.
During this period, the country's leaders made even the
most important foreign policy decisions in the direction
of their personal interests and goals, without consulting
the people, even without their knowledge.

At the end of the First World War, the world now
faced a different international structure. With the
development of technology, the qualities of the
concepts of "diplomacy" and "war" have changed. The
prevailing principles in interstate relations have
changed their nature, and the practice of "secret
diplomacy" has given way to the notion of "open
diplomacy."

At the end of World War I, US President
Woodrow Wilson introduced a new concept to
diplomacy. The first of the 14 points" announced by
President Wilson on January 8, 1918 was: "Open
agreements to be reached as a result of open
negotiations. After that, diplomacy had to be conducted
in public. Open diplomacy has been linked to the
realization of modern democracy”. According to
Harold Nicholson, a well-known writer of diplomacy,
"new" diplomacy was nothing more than the
application of the ideas that are the basis of liberal
democracy in domestic politics, as well as in foreign
relations [13, p. 73]. The first diplomatic method used
in history was "ad hoc''. Ad hoc was a one-sided and
temporary method of diplomacy. In other words,
diplomatic representatives were temporarily sent
abroad to perform a specific task, and after completing
this task, they returned to their home countries. One of
the first examples of the practice of diplomacy is the
diplomacy of the ancient Greek city-state [11, p. 22].

Along with the diplomacy of antiquity, with the
fifteenth century there was a transition to "sustainable
diplomacy", which meant the existence of permanent
diplomatic committees before the Italian city-states.
The protection of northern Italy by the Alps in the
region, the difficulty of other countries 'environmental
degradation due to limited transport, communications,
the Hundred Years' War in Europe and Europe's
inability to fight Italy and Europe, the balance of power
between these city-states was one of the reasons for its
appearance [5, p. 79].

In the 16th century, there was an advanced
diplomatic system among the great powers of Europe,
formed by the adoption of permanent diplomacy.
Diplomacy in these countries has made great strides at
the institutional level.

According to experts, after the Vienna
Convention, a new diplomatic method began to be
used. Today, the relations between the states are more
complex, tense and diverse than in the past, which
necessitated the multilateralism of bilateral diplomacy.
While diplomacy continued between bilateral rules
until the seventeenth century, it became a multilateral
communication within international organizations,
especially in the diplomatic and technical spheres,
which developed in the 19th century.

Although multilateral diplomacy, also known as
parliamentary diplomacy or conference diplomacy, has
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its origins in the Congress of Westphalia, it has
developed significantly since the First World War due
to the increase in the number of countries, mainly
within the United Nations system. The gradual spread
of continental and regional cooperation structures has
increased the importance of multilateral diplomacy.
However, today a new type of diplomacy is being
developed in the economic and social aspects of cross-
border relations between countries through "Non-
Governmental Organizations”. Among the most
famous, such organizations as Grenpeace, the
International Committee of the Red Cross, Amnesty
International carry out many activities such as
economic development, benefiting international public
opinion.

Another new form of governance can be called
"good governance" diplomacy. This type of diplomacy
is defined as the intervention or assistance of the
international community, especially governments, to
countries that are unable to pursue policies that are
adequate to their societies or that cannot be governed
by internal turmoil. Habitat, Rio Summit, etc.
conferences, global environmental conferences,
security operations of the United Nations and other
international powers, the establishment of special
commissions within the UN are examples of good
governance diplomacy [4, p. 352].

4. The impact of globalization on diplomatic
institutions

The end of the Cold War necessitated the collapse
of communism, the division of some states into new
states, and the emergence of new states that were not
under the control of the superpowers. The Institute of
Diplomacy also had to keep up with these changes [7,
p. 66].

In addition to the foreign ministries and diplomatic
staff, many other agencies also play a role in
international relations. For example, the Ministries of
Labor, Justice, Home Affairs, Treasury, and
Agriculture may establish direct contacts with other
government officials in their respective fields and
establish contacts with international organizations. In
the context of the development of these relations, it
should be noted that the relations carried out through
the foreign ministries and embassies in Western
countries have replaced them.

As globalization seems to be a natural
phenomenon, the state system is gradually becoming
part of global politics. In this system, diplomats are
expected to participate in some form of different
policies, negotiations will expand, and mediation will
be the key to diplomatic methods. Diplomats are
expected to play a mediating role between the state and
politics in this system [12].

Although traditional embassies in the capitals,
which are the traditional form of diplomatic missions,
still retain their importance, their functions have
changed. The number of special missions sent by
foreign ministries in mediation missions has increased.
The development of summit diplomacy through
meetings in international organizations is more crucial
in diplomacy. In fact, multilateral relations have been

the main framework of diplomacy, without which it is
almost impossible to maintain bilateral relations.

5. Conclusion

The study leads to the conclusion that the change
in  communication and comtact brought by
globalization has led to the emergence of a method of
public diplomacy, and classical diplomacy has been
replaced by new changes and perspectives.

This study compares and connects the experiences
and processes of individuals, communities and states in
the history of mankind in a globalized world, and
assesses the contributions and differences of diplomacy
in the history of mankind. Although all diplomatic
processes differ from each other, it has been shown that
they are complementary disciplines. Naturally, the
historical process influenced the formation of the
digital diplomacy system. The study assessed the sub-
dimensions, differences and similarities of diplomacy.
After reviewing the results of the study,
recommendations for future research and researchers
were made within the scope of the study.

It is important for diplomacy to develop, plan,
implement and monitor effective strategies to achieve
the organization's goals. The organization of digital
governance is a very important task of top management,
as it is concerned and guides the future of societies.
Now international relations revolve around
digitalization. While digitalization, which is an
important factor on the world agenda, cannot eliminate
all old diplomacy and its traditions, it is leading to
radical changes in diplomacy.

In today's diplomacy, the main task of a diplomat
is to be impartial and honest, to refrain from statements
that do not reflect the facts.

In the past, diplomats were very good orators and
nobles, but in today's diplomacy, it is a common
requirement for a diplomat to have a very good
education and professional experience, to study law and
economics.
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In this review article, it will be first summarized the basic information about 1bn Khaldun, and his famous
book called “Muqgaddimah” and share our modest thoughts on this great work to understand the essence and value
of the book. This study aims to emphasize that the work of Ibn Khaldun is an important scientific source for
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is to explain “Muqgaddimah” as it is an invaluable resource for young researchers.

Keywords: social sciences, humanities, history, review, global diaspora studies, epistemology, reading.

1. Introduction

In this modest student review article, we have first
summarized the basic information about Ibn Khaldun's
book, and we are sharing our thoughts about this short
book aimed at understanding the essence and value of
the book. Our goal is to emphasize that the book of the
great scholar — Ibn Khaldun is an important source for
science, especially sociology. In short, this small article
aims to offer Mugaddimah an invaluable resource for
social science researchers and to invite students of so-
cial sciences to study this book. So, in the following
text, we will first talk about the life of the author of the
book —a great scholar. Then, it turns to comments about
the book. This article ends with a conclusion.

As our article is not a research study but is a
“thought essay”, it is not containing any kind of empir-
ical analysis or such kind of applied supplementary
case study.

2. A brief word about Ibn Khaldun’s life and
work.

Abd-al-Rahman, Abu Zayd ibn Khaldun was born
in the XIV Century, 1332 in the Christian dating, in Tu-
nis. In fact, it has been written a lot about this great
scholar’s life and his works. There are also many sepa-
rate paperbacks or essays on his autobiography and his
famous work called the “Muqaddimah”. But tradition-
ally, please allow us to talk a little about the scholar
before we start discussing the core of the study.

So, Abd-al-Rahman ibn Khaldun was one of the
most remarkable people in history. He, perhaps the first
philosopher of history, sees speculative (or hypothet-
ical) philosophy as not very useful, except as a method
of inquiry. But it was Ibn Khaldun who identified the
ossification (i.e., conformity) of tradition and intellec-
tual stagnation (i.e., immobility) that muted the Islamic
World. In his time, philosophy was in rapid decline, at
least in the Sunni World — a major part of Islam. In
other words, Ibn Khaldun always has a place amongst
giant people in history — he was one of the greatest so-
cial analysts of the medieval Islamic world.

Abd-al-Rahman Ibn Khaldun (in the following
text, we write as “Ibn Khaldun”’) — came from a family
of lawyers and government officials, Ibn Khaldun sur-
vived a turbulent period of Maghreb dynasty clashes
(i.e., conflicts) and political unrest (turbulence). And

his father actually became very devoted, he had been a
politician, but he got out of it. And he did not want his
son to go into it. That is his father actually raised his
son not telling him about the whole family of Andalu-
sia. Because they were a Yamani family, they had a
very noble lineage, and they were all Ministers. lbn
Khaldun discovered his lineage from reading “Jamhrat
Ansab” (Al-Andalusi, 2001) because at that time he was
reading the book of genealogy — that means, he found
his genealogy — they were all ministers and he immedi-
ately set out for Andalusia to do what kind of political
affairs (Hamza Yusuf, 2017).

According to commentaries about him, his skills
and abilities allowed him to enter the inner circle of the
rulers of Morocco, Tunisia, Algeria, and Granada. His
first-hand experience in courtroom politics enabled him
to gain an important understanding of the dynamics of
social power in various contexts. Because he definitely
had political ambitions. It was initially a disappoint-
ment for his father. Thus, (some) commentators from
the Western side have seen him as arrogant (McLemee
and Irwin, 2018). But to be born that kind of genius at
a relatively mediocre age; so, there were a lot of inter-
esting challenges in his life.

So, at the age of 50, Ibn Khaldun took up a schol-
arly degree at the great Jami’ah (educational institu-
tion) namely “Al-Azhar” (current Al Azhar University
in Cairo, Egypt), and later temporarily became Egypt’s
chief judge (Islamic jurisprudent, and judge: “qodi”).
Also, Ibn Khaldun accompanied the successor of the
Sultan on his journey northeast (it was Central Asia,
current Uzbekistan), where he met the great Emperor of
his time — Amir Timur (or Tamerlane). They even had
a series of talks with each other. Their discussions
touched on many topics, from the nature of group soli-
darity to the demands of urban civilization and beyond.
Ibn Khaldun died at the age of 74 in Cairo (Marko,

2019).
3. Student’s modest review about the
“Mugaddimah”

3.1. Meaning of the “Muqaddimah” and its es-
sence

Before we get into the scope of lbn Khaldun's
book, let me mention a little bit about knowledge. Be-
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cause the basis of this modest work is to learn some-
thing beneficial and thereby share knowledge. Franz
Rosenthal, one of the great Orientalists of the 20" Cen-
tury, wrote a book called “The Knowledge Trium-
phant” on the importance of knowledge. In lieu of in-
formation, Franz Rosenthal was a famous Jewish Ori-
entalist and one of the translators of Ibn Khaldun’s
"Mugaddimah" into English. So, one of Franz Rosen-
thal’s points is that a unique civilization is one whose
sole purpose is to acquire, develop, and spread
knowledge (Rosenthal, 2007). Therefore, the essence
of our research, which combines the work of 1bn Khal-
dun and geography to study a specific topic, is to con-
tribute to the acquisition of knowledge and to share it
with others.

So, this great scholar — Ibn Khaldun put his
knowledge to good use in the “new historical science”
presented in his masterpiece “Muqgaddimah”. This book
is the first volume of his book called “Great World His-
tory”. The “Mugaddimah” is often translated as “Intro-
duction” or “Prolegomenon”; the “Muqgaddimah” is the
most important work of the Islamic story of the pre-
modern world. So, Ibn Khaldun took off the time to
write his book “Muqaddimah”. This masterpiece’s
name in logic is a technical term for the major and mi-
nor premise (like proposition) before you get — called
“result”. “Muqgaddimah” is an Arabic word that means
“to put something forward”.

This masterpiece is actually seven volumes, but
mostly we have an abridged form of the book. There
are different editions of it but in Arabic, the abridged
form is three volumes. Some scholars mentioned that
the abridgment version is not bad, it was done in the
1950s, and for the information, some of its translations
are just wrong, and some of them are actually mistrans-
lations, according to pious analytics (Hamza Yusuf,
2017).

Thus, the “Mugaddimah” is Ibn Khaldun’s at-
tempt to reveal history’s hidden or inner principles that
lead to the rise and fall of dynasties. The most interest-
ing thing about Ibn Khaldun is that he was completely
aware that he was doing something that had never been
done before (that’s quite extraordinary!).

This important work introduces his multi-volume
world history and remains an enduring classic in the Is-
lamic tradition. It presents the science for understand-
ing human civilization and social organization by ex-
ploring the philosophy of history that later became
known as sociology, economics, etc. Using a multidi-
mensional approach to history, including geography,
climate, social psychology, law, economics, and cul-
ture. lIbn Khaldun offers a variety of explanations for
the trends and trajectories of civilization. This work is
not only for trained Muslim jurists but for anyone inter-
ested in understanding the complexities of human soci-
ety and civilization from the perspective of one of the
most brilliant minds in human history. (If you read this
work closely, it would be definitely essential reading!).

Thus, Ibn Khaldun is a great scholar, if you read
his work (i.e., “The Mugaddimah™), you can see that he

5 Note: Kalam is a speculative theology in Islam. The term
comes from the Arabic expression "kalamulloh™ - "word of
God", which refers to the Quran (the Holy Book of Islam).

basically wants to understand how society came into
existence, and what causes its decline and fall. Maybe
that is why Ibn Khaldun was called the father of sociol-
ogy. As he was studying society, the book is about what
is a society — how it comes into existence, what’s its
nature and what’s causing its decline. So, he — Ibn
Khaldun goes into each of those.

3.2. Related studies on the “Muqaddimah”.

Charles Issawi (1987) brilliantly summarized
some of the most salient features of the Mugadimmah
(“An Arab Philosophy of History”, 1987). Issawi has
an excellent introduction and explanation of Ibn Khal-
dun’s methodology. According to some analytics, Is-
sawi’s book is an excellent book to read after reading
the Mugaddimah to highlight and help remember some
of the most important and original insights of the work.

Ahmad Zaid (2010) presents a comprehensive
analysis of the final chapter of the Mugaddimah dedi-
cated to knowledge and education (“The Epistemology
of Ibn Khaldun”, 2010). According to Zaid, Ibn Khal-
dun brilliantly saves this most important chapter for
last, as he sees knowledge to be the culminating crown
of any true civilization.

Syed Farid Alatas (2015) wrote about Ibn Khaldun
and his work — “Muqaddimah”. He presents a brief bi-
ography of Ibn Khaldun and a survey of his major
achievements in social science, followed by a final sec-
tion on “Mugaddimah” dealing with Ibn Khaldun’s
views on education and his scientific presentations.

Johnson Steve (2015) examines Ibn Khaldiin from
a contemporary perspective considering previous Mus-
lim philosophers and the kalam tradition® (Ibn Khal-
dun’s Epistemology and Philosophy of Mind, 2015).

Irwin Roberts (2019) wrote about Ibn Khaldun and
noted his “Muqgaddimah” in his paperback namely “/bn
Khaldun: An Intellectual Biography”. According to Ir-
win Roberts, this book is an excellent biography written
by Ibn Khaldun, focusing on the education, intellectual
approach, and historical background in which he
worked. A prominent Arabist, Irwin offers a nuanced
view of his great mind. Roberts examines Ibn Khal-
dun's Sufism and how it influenced his approach to his-
tory. He has also researched the fascinating legacy of
“Mugaddimah” in the Muslim world and elsewhere
since Ibn Khaldun's death, helping both to explore the
work itself and gain new insights into many of its sub-
jects. Roberts also explores Ibn Khaldun's fascinating
life that Ibn Khaldun was both a genius and a staunch
orthodox Muslim, well versed in the jurisprudence of
the Holy Book of Islam (Quran) and Maliki (one of the
recognized schools of thought of Islam).

Conclusion

From this article of ours, you have learned that
Ibn Khaldun's work is very important to study. We
would like to emphasize that if you are doing research
in today’s socio-humanities through this work, this
work will be of great help in determining the theoretical
foundations of your direction. In other words, the
knowledge contained in the “Mugaddimah” is a wealth
of information on history, politics, and economics,

See at https://en.wikipedia.org/wiki/Kalam
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which can become the basis of modern research in each
field.

References

1.Charles Issawi, 1987, An Arab Philosophy of
History: Selections from the Prolegomena of Ibn Khal-
dun of Tunis (English and Arabic Edition).

2.Franz Rosenthal, 2007, Knowledge Triumphant:
the concept of knowledge in medieval Islam., (Pub-
lished in 1970 and reprinted in 2007).

3.Hamza Yusuf, 2017, “Is the Matter of Meta-
physics Immaterial? Yes and No”, Renovatio., Journal
of Zaytuna College.

4.1bn Hazem Al Andalusi, 2001, Jamhrat Ansab
Al Arab., Paperback — Unabridged, French Edition.

5.Marko Pisev, 2019, Anthropological Aspects of
Ibn Khaldun’s Mugaddimah: A Critical Examination.,
Bérose, Paris.

6.Robert Irwin 2019, 1bn Khaldun: An Intellec-
tual Biography, Paperback.

7.Scott McLemee, 2018, The Polymath and Rob-
ert Irwin’s 1bn Khaldun: An Intellectual Biography.

8.Steve A Johnson, 2015, Ibn Khaldun's Episte-
mology and Philosophy of Mind (Islamic Philosophy
Series), Volume 1, Paperback.

9.Syed Farid Alatas, 2006, Ibn Khaldiin and Con-
temporary Sociology.

10. Zaid Ahmad, 2010, The Epistemology of Ibn
Khaldun., ISBN 9780415612753., Published by
Routledge.



Sciences of Europe # 104, (2022) 51

TECHNICAL SCIENCES

OIIHKA YMOB POBOTH BUXPOCTPYMOBOI'O IPUCTPOIO JUHAMIYHOI'O PEXXUMY
KOHTPOJIIO

Abpamosuu A.O.

Hayionanvuuii mexniunuii ynieepcumem Yxpainu « Kuiecokuii nonimexuiynuil incmumym imeni leops Ci-
xopcwvkozoy, m. Kuie, Yxpaiuna, k.m.u., indcenep

ITiooyonui B.O.

Hayionanvuuii mexniunuii ynieepcumem Yxpainu « Kuiecokuii nonimexuivnuil incmumym imeni leops Ci-
Kopcoko2oy, m. Kuies, Yrpaina k.m.n., doyenm

baswenoe B.T.

Hayionanvuuii mexniunuii ynieepcumem Yxpainu « Kuiecokuii nonimexuiynuil incmumym imeni leops Ci-
Kopcokozoy, m. Kuie, Yrpaina k.m.n., doyenm

EVALUATION OF THE OPERATING CONDITIONS OF THE EDDY CURRENT DEVICE IN THE
DYNAMIC CONTROL MODE

Abramovych A.

National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute” Kyiv, Ukraine,
engineer

Piddubnyi V.

National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute" Kyiv, Ukraine,
assistant professor

Bazhenov V.

National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute" Kyiv, Ukraine,
assistant professor

DOI: 10.5281/zenodo.7298704

AHOTALIS

Po3risinaroTecst pe3ysibTaTi poOOTH TMHAMIYHOT CUCTEMH BUXPOCTPYMOBOTO KOHTpOIII0. Po3podieHo MakeT
CHCTEMH, 110 JIO3BOJISIE POBOJAUTH KOHTPOJIb METAJICBUX 3pa3KiB y AMHAMIYHOMY pekuMi. Po3pobieno maTema-
TUYHY MOJIEJIb, SIKA ONHCY€E 3MiHM iH(POPMALIHHUX KPUTEPIiB CUTHAIY BIATYKY Y 3aJISKHOCTI Bl Marepiaiy J1oc-
JIDKYBaHUX METaJIeBUX 00’ €KTIB Ta LIBUJKOCTI JIHIHHOTO MEpeMillieHHs! iX BIIHOCHO KOTYIIOK CHCTEMH KOHT-
podro. Y nociipKeHH] aKIIeHTOBAaHO yBary Ha IMOIIYKY ONTUMAalIbHUX IIBHIKOCTEH POOOTH CHCTEMU KOHTPOIIIO.
3anpornoHoOBaHO IHTErpaIbHO-AU(PEPEHIIMHIIA MAX11 JAJ1si BA3HAYSHHSI MAKCUMYMY 1H(OpMAIT MiXK CUTHAIIAMH-
BIJITyKaMU OTPUMaHUMU BiJ PI3HUX MeTaiiB. BusHaueHO oNTUMaNbHUH iana30H MIBUAKOCTEH CKaHYBaHHS, IO
JIO3BOJISIE OTPUMATH MAKCHUMAIIbHY YYTJIMBICTh iH()OPMAIIIMHUX KPUTEPIiB AJIsl Pi3HUX METAJIB, Ta MOXe OyTH BHU-
KOPUCTAHHUM JIJIsl TOOYI0BU MOOIIBHUX CUCTEM BUXPOCTPYMOBOTO EKCIIPEC KOHTPOJIIO.

ABSTRACT

The results of the dynamic eddy current control system are considered. A layout of the system was developed,
which allows control of metal samples in dynamic mode. A mathematical model has been developed that describes
changes in the information criteria of the response signal depending on the material of the investigated metal
objects and the speed of their linear movement relative to the coils of the control system. The research focuses on
finding optimal operating speeds of the control system. An integral-differential approach is proposed for deter-
mining the maximum information between feedback signals obtained from different metals. The optimal range of
scanning speeds has been determined, which allows obtaining the maximum sensitivity of information criteria for
various metals, and can be used to build mobile eddy current express control systems.

Ki11040Bi cj10Ba: eleKTpOMarHiTHI BIACTHBOCTI METajiB, BUXPOCTPYMOBHI MEPETBOPIOBAY, TUCTAHIIIIHA
imeHTrdiKaIlisi METaNiB, MATEeMaTHYHE MOJICITIOBAHHS, aMILIITY THO-(a30BHUil METOJI peeCTpallii CUTHAIB.

Keywords: electromagnetic properties of metals, eddy current converter, remote identification of metals,
mathematical modeling, amplitude-phase signal registration method.

their search (detection), electronic devices (metal de-
tectors) are used, built on the registration of differences

o [TocranoBka mpobiemu
The task of detection and identification of metal

objects in various fields of science, technology, mainte-
nance control and military affairs has always been rel-
evant. This is related to the search for hidden explosive
metal objects, communications, the determination of
the metal from which an unknown object is made, the
identification of found metal nuggets in mining. For

in the electrical and magnetic characteristics of hidden
objects and the environment in which they are located.
Such devices, in addition to searching, carry out pre-
liminary metal identification. They work in a dichoto-
mous mode. That is, it is determined to which subgroup
of the subgroup of metals the material of the investi-
gated control object belongs. Known metal detectors
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are built on the basis of the eddy current method for
detecting metal objects and divide them into black and
non-ferrous, but do not provide the ability to determine
metal within subgroups, that is, they cannot distinguish
gold from aluminum or copper, nickel from steel, etc.

The final identification of the composition of a
metal object is carried out by laboratory analysis using
various methods, in particular, X-ray, optical emission,
eddy current [1]. It is quite effective to use the dynamic
method proposed by the authors in [2], which is also
based on the eddy current method of detecting metal
objects [3]. Theoretical issues of the formation of sig-
nals of a dynamic eddy current system were considered
in a number of works [3-5], but they do not fully ex-
plain the change in the shape of the response signal ob-
tained as a result of probing the investigated metal ob-
ject.

o AHaJi3 OCTaHHIX JOCII/PKEHb 1 MyOTiKamini

The existing mathematical models that explain the
operation of the eddy current method of detecting metal
objects cannot fully explain the occurrence of the signal
and do not reflect the informative features that charac-
terize the differences of metals embedded in the form
of the response signal. In particular, these are the mod-
els of K. Brushini [3], Hrynyova A.Yu. [4] and the
model is taken from the theory of non-destructive test-
ing [5].

o BuisieHHsT HEBHPIIIEHUX YaCTHH 3arajbHOI
npobaemu

Eddy current devices, which distinguish materials
from each other by magnetic permeability and electri-
cal conductivity, are used to detect metallic objects.
They can have different schematic implementations,
structural and technical characteristics. However, such
a parameter as scanning speed is not regulated for them,
which largely depends on the shape of the response sig-
nal. And this is important for solving the problem of
identification of metal objects.

e Mera crari

This publication proposes a mathematical model
of the formation of the response signal of a dynamic
eddy current system [2], which allows identifying the
metal from which it is made based on the electromag-
netic parameters of the object under study, and provides
the results of optimizing the scanning speed of the sys-
tem in question.

¢ Bukiag 0ocHOBHOTO Matepiary

We will show that the differences in metals de-
pend on their electromagnetic characteristics. For this,
we will use the model described in [5]. In this model,
the voltage at the output of the receiving coil of the Ugy
eddy current converter is determined by the electro-
magnetic properties of the investigated control object
(OC) and the parameters of the coils:

0

Usz(Xt) = jopenN 4zN3R,; Imcos(ot)- )

'T‘Pl(X'B)Jl(XR3*)31(X)e_Xh*dX(3-2)
0

where N7, N; — the number of turns in the re-

ceiving and transmitting coils of the frame type; J,-
Bessel function of the first kind of the first order; A —

integral transformation parameter; R 1 the radius of

the receiving coil; Rs — the radius of the transmitting
coil;
_ hy +h

* ’

R R .
where hy, - the height of the transmitting coil,

R
RB*: 4

hﬁ — the height of the receiving coil.

That is, the magnitude of the signal presented in
the receiving coil depends on the parameters of the
coils. In our case, the coil system had the following ge-
ometric dimensions: R;= 80 mm, Rﬂ =40 mm, h,=

5 mm, hﬂ:Smm, N3:85, Nﬂ:280,x=kR3

In this model, such a characteristic as the influence
function is introduced (pl(x, B) [6,7]. It takes into ac-

count the electrical and magnetic properties of metals,
and can be used to estimate the difference in feedback
signals obtained for different metals:

2, in2
e —yX“+ B
(Pl(X’B): - 2 .2 ’(2)
Mr + \/ X“+ P
where T relative magnetic permeability,
B=R; o M,G: © — electrical conductivity of
metal, p, — absolute magnetic permeability.

For example, we will show the difference in func-
tion values for steel, nickel, lead and electrotechnical
copper. As is known, the relative magnetic permeabil-
ity of steel p, =100, copper W, =1, nickel L,

=100...600 (use 100), lead p, =1, conductivity of steel
6 =7,69+10° sm/m, copper ¢ =58,1+10° sm/m, nickel
6=11,5+10% sm/m, lead 5=4,81+10° sm/m. The au-
thors calculated the values of the influence function
@1 (x,B) for various metals:

|(Plsteel (X’B)| = 0’802 l|(PlnickeI (X’B)| = 018331
|@1copper (X,B)|=0,992, |@1c06 (x.B)[=0,972.

integration  parameter

Data analysis shows that the difference between
the influence functions for copper and steel is more than
19.0%, and for copper and nickel - more than 16.0%.
This makes it possible to identify the metal from which
the OK is made by the value of the U voltage and its
change over time.

Information about the material of the metal OC is
also carried by the phase shift between the probing sig-
nal and the signal transmitted in the receiving antenna.
In works [8, 9] it is proposed to use the spectral charac-
teristics of the response signal, and in [2,10] the method
of graphic-digital images, which allows analyzing the
signal in the time domain.

Consider the structural diagram of the modified
dynamic system (Fig. 1). It consists of electronic units
used in metal detectors (probing signal generator, out-
put amplifier, low-noise input amplifier of the signal
presented in the receiving coil, phase detector) [3] and
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a digital signal processing unit based on a microcon-
troller. The system is supplemented with a rotary setup,
which is used for dynamic measurement of the response
signal with the possibility of changing the frequency of
rotation of the OK on the coils and for studying the ef-
fect on the shape of the response signal of the speed of
movement of the investigated object relative to the
block of coils (dynamic measurement of the response
signal).

The coil unit (transmitting and receiving coils) and
analog electronic unit and advanced digital processing

unit based on a modern microcontroller, which pro-
vides identification of the material of the metal object
using the graphic-digital image and spectral methods
developed by the author [3], are unchanged. It is the
presence of a rotary device (Fig. 1) that allows the dy-
namic measurement method to be implemented. The
general appearance of the installation is shown in Fig.
2. The studied samples are moved with the help of a
mechanical system made on the basis of an electric mo-
tor of the KD6-4 type (Fig. 3). The minimum sample is
10x10x1 mm and the maximum is 80x80x5 mm, for
this size range the results of the study are correct.

Signal Phase Bandpass
generator detector filter
v A\ 4
=T : - _I Transmit Dlgltal .
: Rotating | coil processing unit
, laboratory
| installation 1 Receive :
eme = = = — = I 1 »| Amplifier
S~ - col

The response signal resulting from the interaction
of the signal emitted by the transmission coil with a
metal object carries information that depends on its
electrical and magnetic properties, and on the basis of
which a response signal specific to a particular metal is
formed. This signal is not an absolute characteristic of
a particular metal, but depends on a number of technical
parameters of the system, such as the speed and stabil-

Figure 2 — Ap'pearance of the laboratory identification system

ity of the relative movement of the OK and the coil sys-
tem. Therefore, there is a need to take into account
these parameters and stabilize the trajectory of the coil
relative to the object. Rotating laboratory installation
(Fig. 3), which allows changing the relative speed of
movement of metal samples and the antenna in a plane
parallel to the antenna in the range from 2 to 8 m/s.
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Figure 3 — Rotating installation: the process of controlling metal samples

The feedback signal at the input of the phase de-
tector, which is the main element of the control system
that forms the investigated signal, depends on the posi-
tion of the OK relative to the coil block. Without its
fixation, the signal-echo is a relative characteristic of
the metal, which becomes absolute only after compar-
ing the signals obtained from different metals, taken at
the same relative speed of movement, and creating a
database of signals, which is necessary for their mutual
comparison. Write the feedback signal:

U, =UBOCOS(\{'[)COS((D'[+(p(t)),(6)

where o) =0, . + Ao t, ¢,,, —thein-

itial value of the phase shift, Qur — the maximum
value of the initial phase shift, A - initial phase
change step, U ,, — voltage in the receiving coil, taking
into account the movement of the metal OK, U 130~
the basic value of the voltage on the coil, \ — linear
speed of OK movement along the turns of the coil, L

— the distance between the receiving and transmitting
coils.

The signal U, is fed to the input of the synchronous
detector [11], at the output of which there is a signal
corresponding to the phase shift between the reference

(probe) signal and the signal presented in the receiving
antenna.

The signal at the output of the synchronous phase
detector U, corresponds to the nature of the change in
phase and amplitude:

0 f.o=f

3 onop

= f

3 onop

0

U, = ul

: 1U ,cosp f
2

where U, — voltage at the output of the synchro-
nous phase detector, U, — voltage at the input of the
phase detector, f,— frequency of the signal at the input
of the phase detector, f..,p, — frequency of the reference
signal (the frequency emitted by the coils system), ¢ —
phase shift between signals, U,,,, — reference signal
voltage.

Next, the U, signal is converted into a digital code
and processed in the electronic unit by digital methods
proposed in [2], which allows identification of the
metal from which the control object is made.

The purpose of processing is to extract infor-
mation coefficients characterizing a specific metal or
alloy. These are the number of extremes, their mutual
relationship, the area of the spectrum under the contour,
the curvature of the spectrum contour, the lower and
upper limits of the spectra. They can be imagined as a
row matrix f (K%, Eyp KOP, Sy, for /)

Schematically, the identification process can be
imagined as:

U (V’G!“):>[(p]:>f(K%iEcum'KOP7st'fn'fv)'

where @ —a nonlinear filter, after passing through
which information coefficients are extracted.

At different speeds of movement of the OK rela-
tive to the coil, the shape of the signal will be different,
accordingly, the informative coefficients will also be
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different. Correlation of coefficients among themselves
for different metals will lead to better or worse identi-
fication. Therefore, it is appropriate to determine the
optimal speeds (rotation frequencies) of the rotary in-
stallation, which will ensure the maximum possible ac-
curacy of identification of the OK material.

Previous results of row matrices did not contain
information about the speed of movement of the OK
relative to the coil system, because the filter extracts
only information coefficients. Therefore, it was appro-
priate to investigate the effect on the response signal of
the speed of movement of the OK relative to the an-
tenna system.

The classic analysis of finding extremums [13,14],
which involves calculating the derivative of one of the
variables and equating the result to zero, is not accepta-
ble, because the criterion for maximum information be-
tween metals is a row matrix, not an initial function.

In order to find the optimal speed of movement of
metal samples above the coil, we suggest to alternately
compare the derivative functions of the response signal
by graphical and integral method.

The maximum graphic-integral difference of the
derivatives for two different metals is a confirmation of
the maximum correlation between the parameters of the
metals being compared. Schematically, this method can
be written as:

U,(V,o,n) U,V,o,n
] - .

ov

U,(V,o,p _ U13OCOS(\Ii'[)COS(cot+(p(t)) B

max
oV

ov ov

—lLUBOsin(\{t)cos(mt+(p(t))

The values of the integral characteristics for 4 dif-
ferent metals are calculated in the work. They are pre-
sented in Fig. 6 (on the y-axis - area, graphically - inte-
gral difference). They show the cross-correlation char-
acteristics for the range of rotation frequencies of the

5500

moving part of the rotary installation from 10 to 18 Hz,
which corresponds to the speed of linear movement of
the OK relative to the antenna system of 2...8 m/s.
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Figure 6. — Diagram of cross-correlation integral characteristics of 4 different metals

As the results of the experiments showed, at a sig-
nificantly low rotation frequency, the informational ef-
fect is poorly manifested - the form of feedback signals
is similar and does not carry information about the type
of metals. And at too high a frequency, the responses
turn into one extreme, which can be explained by insuf-
ficient charging of the OK by the secondary field.

The analysis of the diagram shows that there is no
clearly defined optimal frequency, but there is a fre-
guency range of 12...14 Hz, which provides the maxi-
mum correlation integral characteristic.

CONCLUSIONS

The proposed model for evaluating the results of
the comparison of controlled metals is based on an in-
tegral-differential approach to determining the correla-
tion difference of information criteria of spectral and
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graphic-digital methods of identification of metal ob-
jects, allowed to experimentally determine the range of
the optimal speed of movement of a metal object rela-
tive to the coil system, allowed to optimize the opera-
tion of the eddy current dynamic control method, which
in turn significantly increased the accuracy of metal
identification.

The obtained experimental results showed that the
maximum of the correlation difference of the infor-
mation parameters of the proposed eddy current dy-
namic system, for a rotary installation with a shoulder
of 500 mm, lies in the range of 12...14 Hz, which cor-
responds to the range of linear velocities of 4...6 m/s.
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