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Paszsutue Undgopmanuonno-Padorarmeit Komnerentnoctu Y CryaeHToB
Oo0yuarmuxcsa B Akagemuueckom Jlnuee

Xampaena Caiiepa OsmacoBHa

Hupektop akanemudeckoro nuies Camapkanackoro ¢unuana TamkeHTCKOro yHUBEPCUTETa
nH(OPMALIMOHHBIX TEXHOJIOTHI nMeHn Myxammana anb-Xope3Mu
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AHHOmayun. 6 cmamve UCCIe008aHbI MEMmOoOUdecKue ACneKkmvl pa3eumust UHGOPMAYUOHHOU
KOMNEeMEeHMHOCMU CMYOeHmo8 U NpuHamo pabouee onpedeieHue. Paspabomanvr memoouueckue
PEKOMEHOAYUY N0 OpeaHU3ayuU npoyecca pazeumusi UHGOPMAYUOHHOU KOMNEMEHMHOCMU HA OCHO8e
nooxoda pabomul ¢ uHpopmayuell 8 npoyecce camoCmosIMenbHOU HCUZHEOEeSTMETbHOCTIU.

Knrwueswvie cnosa. KOMNemeHmHocCcms, KOMNemMeHmHocms, qu)OpMCll/;MOHHCl}l KOMNnemeHmHocmo,
qu)OpMClL!MOHHO'KOMMyHuKal{HOHHble mexHoJsiocuu, wKoJida.

@opMHpOBaHNE KOMIIETCHIIMM OCYLIECTBIISIETCS TAaKKE IIOCPEACTBOM YPOKOB H3Y4YEHUsS IPEIMETOB.
B03MOXXHOCTH TpagMLMOHHON KJIaCCHO-ypOUHOH TEXHOJIOTUH OOy4YeHMsl, TpaJULUOHHAs TEXHOJOTHs
ypoOKa IpeJICTaBIsieT cOO0M TPpyYIy yJalluxcsl OJHOTO BO3pacTa, KOTOpask HE MEHsIETCS Ha NPOTSKEHUU
BCEro y4eOHOro Nepuoja, U OHU ydarcs OJHOMY M TOMY e B OJHO U TO e BpeMs, YPOK OOBIYHO
MOCBSIIIEHHBII OJHOMY Y4eOHOMY IIPEIMETY U CBSI3aHHOW C HUM T€ME, U BCE OJHOBPEMEHHO COBEPILIEHHO
OJIMHAKOBBI, COCTOMT M3 TaKUX OPraHU3allMOHHBIX NMPHU3HAKOB, KaKk padoTa Haj MaTepualloM, OLEHKa
IpenojaBaTesieM y4alluxcsi MO pe3yjbTaTaM, JOCTUTHYTBIX MMM IO NpPeaMeTy, Y4eOHMK M ydeOHas
IporpaMma orpeJeNsoT 00beM HHPOpMAaLUU, KOTOPYIO JOJKEH YCBOUTh CTY/IEHT.

[lo mupakTHyeckol Leau TPagUIUMOHHOW KJIACCHO-YPOUHOM TEXHOJIOTMM YPOKH MOKHO Pa3[eiIuTh Ha
CJIENYIOIME BUABL: YPOK 3HAKOMCTBA YYalLlEroCs C TEMOW; YpOK IO M3YYEHUIO HOBOM TEMBI; YPOK Ul
3aKpEIUICHUS] HOBOT'O M3YyYEHHOI'O MaTepHalla; YpPOK IO NPHUMEHEHHMIO 3HAaHUM W YMEHHH; IIpOBEpKa
3HaHUMl M HaBBIKOB M KOPPEKIMOHHBIM YpOK; CMEIIaHHblE WIM KOMOMHHMPOBAHHBIE KIACCHI.
MeTtoauueckasi 0COOEHHOCTh peanu3alii TPAJUIUOHHON KJIACCHO-YPOYHON TEXHOJIOTUU COCTOUT B TOM,
YTO TMOKEJIAHUS W JKEJIaHUS Yyyalllerocss He Y4YuThIBaloTcs. B Hem mpeoOnajgaer aBTOpUTapHOE
Bocnutanue. OH HEHTPAIN30BAHHO YIIPABJISAETCS YUUTEIEM U OPUEHTHPOBAH HA CPETHETO YUEHHUKA.

Meton monydeHus 3HAHUN OCHOBAaH Ha: TPEAOCTaBICHHHM TOTOBBIX 3HAaHUM; OOy4YeHHE IJUYHBIM
MPUMEPOM; K HHAYKTHBHOM JIOTHKE, T.e. OT YaCTHOTO K OOIIeMy; M3JIOKeHHe WH(GOpMAINU, BEIeHUE
Oecelpl, CIIOBECHOE U3JI0KEHUE; Pe3yIbTaThl OIICHUBAIOTCS BHEIIIHE, TO €CTh OIEHUBAIOTCS yuuTeaeM, 0e3
CaMOOIICHKHU peOeHKa.

B stom cjIyduace 6OJ'ILI_I_IYIO 9aCTb BPpCMCHHU, OTBCACHHOI'O HAa YPOK, YUCHUK IIPOBOAUT CUASA THUXO U 0e3
AKTUBHOCTH. I/ISBGCTHO, 9TO JIF00O0E HOBHIECTBO, BXOAANICC B KHW3Hb YCJIOBCKA, BBI3BIBACT Yy HCTO
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HAaCTOPOKCHHOCTh U JOAXKE HCIOBOJILCTBO. COOTBGTCTBCHHO, ncaaroru, MHOI'€ TI1oJIbl pa60Ta101uHe
TPpaAUIIUOHHBIMKU MCETOAaMH, CEroaHsa HE MOIryT HepeﬁTH K OpraHusanuu 3aHATHHA Ha OCHOBE
KOMIICTCHTHOCTHOT'O ITOAX0Ja U HOBBIX O6paSOBaTCJIbHBIX TEXHOJIOTHIA.

[lemaroram, KOTOPBIM TNPHJIETCSA IPENOJaBaTh Ha OCHOBE YCOBEPIICHCTBOBAHHBIX TI'OCYIAPCTBEHHBIX
obpazoBaTtenbHbIX cTaHAapToB (['O) Ha OCHOBE KOMIIETEHTHOCTHOTO MOAXOJIA, MOTPEOYIOTCS BpeMs U
YCJIOBUS JJIsl OPraHU3alUK CBOCH IMOATOTOBKU C YYETOM HOBBIX TpeOoBaHM. B TpeOoBaHusx craHmapra,
OCHOBAHHBIX Ha KOMIETEHTHOCTHOM IOJX0Ji¢, HEOOXOIUMO YCHIIUTh MOTHBAIIMIO PEOCHKA K MO3HAHHIO
OKPY’KaIOIIEr0 MUPA, HAYYUTh €r0 TOMY, YTO IIKOJIbHAS AEATEILHOCTD — 9TO HE YCBOGHHE OCTABIIMXCS OT
KU3HU 3HAHWUK, a TIOUCK MOJIE3HOW MH(pOpMAIMU JUIS NAIbHEHIIEro pa3BUTHSA. NMPOXKUTH BCIO KHU3Hb,
9TOOBI TIOHSTH 3TO ¥ YMETh NPUMEHUTH B peaibHOM kHU3HU. COOTBETCTBEHHO, M3MEHHUTCS JEITEIBHOCTD
YUUTENS ¥ YU€HUKA TPH IMOATOTOBKE M MIPOBEICHUN COBPEMEHHOTO YPOKa.

AHanu3 nokasai, 4To TUIATENbHbIM aHaJIM3 KaXJI0ro 3Tara MO0Ka3bIBaeT, YTO TEXHOJOIMUECKUH Mpouecce
IIOATOTOBKM K COBPEMEHHOMY THUIIy ypOKa ONMPAETCS HAa TEXHOJIOIMYECKHM IMpolecc TPaAUuLIMOHHOTO
ypoka. PazHuna B TOM, YTO Y4YMTENIO TeHepb NMPUXOAUTCS KPUTHUECKU MOAXOJUTH K BBIOOPY (OPMBI,
METOZA, COJEpKaHMs, CIOCOOOB OpPraHU3alUM JEATEIbHOCTH y4alluXcs M T. J. Ha KaXIOM 3Tale.
IToromy uro mpouecc oOydeHHs HampaBieH Ha (OPMUpPOBAHHE y ydaluxcs OOLIMX KOMIIETEHIIMH,
CBSI3aHHBIX C GYHAAMEHTOM H MPEIMETOM.

Kakwne TpC6OBaHI/I${ K COBPEMCHHOMY YPOKY:

» XOpOIIO OPraHW30BAaHHOE 3aHATHE B XOPOIIO 000pYIOBAaHHOM KaOMHETE JOJKHO XOPOIIO HAYHMHATHCS
Y XOPOIIO 3aKaHYMUBATHCS;

> YUUTCIIIO CICAYCT YCTKO OHNpCACIUTb MpCIMET, LHOCJIIb MW 3ada4u YpPOKa, CIUIaHUPOBAThL CBOIO
ACATCIIbBHOCTDb U ACATCIIbHOCTD YUAIIUXCA;

» YpOK MpoOJIEMHBIH W pa3BUBAIOIIMK, a CaM YYHTEIb JOJDKEH ObITh OPUEHTHpPOBAH Ha paboTy BO
B3aUMOJICHCTBUM C YYalUMMCA U YMETh HANpaBJATh ydyalllMXcs HAa paboTy BO B3aMMOJAEHUCTBUU C
YUHTENIEM U OJJHOKJIIACCHUKAMU;

» TpenojaBareNb JODKEH aKTUBU3MPOBATH YYAIIMXCS, OpPraHU3ys TMPOOJIEMHBIE W WHTEPECHBIC
CUTYallUH;

> CTYACHTHI NOJIKHBI CICJIaTh CBOU COOCTBEHHBIE BBIBOJbI,

» MHHUMAJIBHOE BOCHpPOM3BEACHUE (TIOBTOPEHHE HW3YYEHHOTO0), MAKCHMyM JIMYHOH W TBOPYECKOM
paboThI BMECTE C APYTUMU;

» DKOHOMHS BPEMCHHU U 3allluTa 3A0POBbA;

» oOparHas CBs3b (IIOCTOSHHBIM KOHTPOJb MpoIiecca 00y4YeHUs ¢ MCIOJIb30BAaHUEM Pa3BUTOH CHCTEMBI
METOJI0OB OOpaTHOI1 CBSI3N).

Bcest yueOHas 1esiTenbHOCTD JIOJIKHA CTPOUTHCS HA OCHOBE JIBUTATENILHOTO (EATENIEHOCTHOTO) MOIXO0AA.
CTyneHT A0KeH ObITh KMBBIM YYaCTHUKOM Ipoliecca o0ydeHus. Hu /i Koro He cekper, 4To CerojHs
HEKOTOpbIE CTYIEHTHI JJaske He MOJI03PEBAIOT 00 MX MPUCYTCTBUM BO BpeMs 3aHATUN. PeOeHok He MOXeT
Pa3BUBATHCS, €CIM OH TOJIy4aeT Y4eOHbBIH MaTepHuas rnmaccuBHO. IMEHHO JTUYHBIC ACHCTBUS MOTYT CTaTh
OCHOBOHM (OPMHMPOBaHUS €ro He3aBHUCHUMOCTU B OynymieMm. Mrak, BocmuTarenbHas 3afaya — CO31aTh
YCJIOBHS I pea3aluy JeHCTBUM YUCHHKA.

Cpena sIeKTpOHHOTO 00y4eHHUs, CO3JaHHAs B IIKOJIAX, SBJISETCS OQHUM M3 YCIOBHIA, CO3aHHBIX C IEIbI0
peanuzanuu fedcTBuid  ydamuxcsa. CeromHss nm@poBble 00pa3oBaTEIbHBIE TEXHOJIOTHH aKTHBHO
BHEJPSIFOTCSI B IIKOJIBHYIO MPAKTHKY, a JJIEKTPOHHAs cpela oOydeHHUs paccMaTpUBAETCS KaK BaKHBIN
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a5eMeHT 3¢ (EeKTUBHONW OpraHU3allM U COBEPILEHCTBOBAHMS cpelbl OOydeHHUs B ILIKOJIE, TO3TOMY
yJaluiics IMeeT BO3MOKHOCTD JINYHO MOJTYYUTh AOCTYII K IEKTPOHHOMY 00pa30BaTEIbHOMY TaKeTy. ,
BKJIIOYAsti CUCTEMY JIEKTPOHHOW OMOIMOTEKH, B TEUEHHE BCETO YU€OHOTO rojia T0HKHO OBbITh [1:2:3].

[lonsite «dnekTpoHHas WHGOPMALMOHHO-00Opa3oBaTelibHAs CpEJa» MOXKHO  ONpEeAeNUuTh  Kak
COBOKYITHOCTh MPOTPaMMHOTO oOecreyeHus, HH(POPMAIMOHHBIX TEXHOJOTHH, y4yeOHO-METOIUYECKUX
cucteM, oOecreynBarOUIMX KOHKPETHBIA 1eeBOM  00pa3oBaTeNbHBIM  mporecc. DJIEKTpPOHHAas
nH(POPMALIMOHHO-00pa3oBaTelbHas  CpeAa  XapakTepu3yeTrcs MO  CIEAYIOUIMM  TUIOJIOTHYECKHM
MIPU3HAKAM:

1) anexTpoHHast HHPOPMALIMOHHO-00pa30BaTeIbHas Cpea J00T0 YPOBHS PaCCMATPUBAETCS KaK CI0KHO
CTPYKTYPHUPOBAHHBIH 00BEKT, UMEIOIINI CHCTEMHBIN XapakKTep;

2) 1ETOCTHOCTH AIIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTENbHON CPe/bl ABISETCS CHHOHMMOM MOHSTHUS
JOCTHKEHHUSI CUCTEMHOCTH, O3HAUalOIIEro MX TapMOHHUIO, M BOIUIOIIAET 0Opa30BaTelIbHbIE LIEIH
peanu3ay JMYHOCTHO-TIPO(EeCCHOHATBHON MO/IEH BBITYCKHIKA 00pa30BaTeIbHOTO YUPEKICHHS,;

3) onexTpoHHas WH(POPMANMOHHO-00pa3oBaTeNbHAs cpena sBISeTCs (AKTOPOM, BIHUSIOIUM Ha
3¢ GEKTUBHOCTH 00pa30BaHUs M 0OYUEHUS, a TAK)KE €€ HHCTPYMEHTOM.

Kpome Toro, B omnmucanuu HuHGOPMALMOHHO-00pPA30BaTENbHON CpEAbl CYIIECTBYIOT —CIIEAYIOIINE
B3aMMOPA3IMYMMBbIC B3IJISA/IbI: CACTEMHO OPTaHM30BAHHBIN KOMIUIEKC HH(POPMAITHOHHOTO, TEXHUIECKOTO,
00pa30BaTeNbHOTO U METOJUYECKOro 00ecredyeHus, KOTOPBI CBSA3aH C YEJIOBEKOM KaK CYOBEKTOM
oOpasoBaTenbHOU cpenbl, Ennnas nHpopMmanmoHHas oOpazoBaTenbHast Cpefa, MOCTPOCHHAs Ha OCHOBE
UHTETpaliil TPAJUIMOHHBIX W JJIEKTPOHHBIX HOCUTENed wuHpopMmanuu, BHUPTYadbHBIX OHOIHOTEK,
pacrnpeneneHHbIX 0a3 JAHHBIX, y4e0HO-METOINICCKUX KOMILJIEKCOB, nH(OPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH, BMECT€ C TEPMUHOM «JJEKTpOHHAs oOpa3oBareibHas cpeaar
UCTIOJB3YEeTCsl TAKXKE TEPMHUH «DJIEKTpOHHAast oOpa3oBarenbHas cpefa». KoMmmeiorepHas oOpazoBaTenbHast
cpena» [1;2].

Co3manrie  KOMIBIOTEPU3UPOBAHHON  00pa3oBaTeNbHOM  cpeAbl  MOTPeOOBaIO  TEXHOJOTHU3AIUU
00pa3oBaTeNbHON CHCTEMBI, €€ KOMIbIOTEpU3alMK. JTal pa3paboTKU — JAEBSAHOCTBIM I0J] MPeablIyLIero
akri. B nHauvane 20 Bexka B CBSI3U C OTKPBITOCTBIO CHCTEMBbI OOpa30BaHUs, €€ MOMYJISPHOCTHIO,
pacripocTpaHeHreM MHTepHeTa cTana MpouBeTaTh KOHLEMIMS 3JIEKTPOHHOIO UM CMEIIAHHOTO OOydeHUs
(e-learning, blended-learning). B mncHx0J0ro-meIarornyeckux —HCCIEAOBAHUSAX OTMEUAETCs, YTO
AJIEKTPOHHAs] PEBOJIOLMS SBISETCS Pe3yJIbTaTOM BO3HUKHOBEHMS W PA3BUTUS HIIEKTPOHHON cpeabl
o0pa30BaTeNbHON HaIlPaBIEHHOCTH.

OTH JaHHBIE CTald pEUIaloIUMU B  pa3paboTke (YHKIMOHAJIBHBIX TAKTHJIBHBIX KOHLEMIMHA
KOMITBIOTEPHOW M DJIEKTPOHHOM cpenbl 00ydyeHus. CTOUT OTMETUTh, YTO Ha MpeAblAylieM OOydeHUU
KOMIIBIOTEP HCHOJIb30BAJICS TOJBKO JJIS BBINOJIHEHUS WMJUIIOCTPATUBHOM (YHKLMH, @ TaKXKe MOMOTal
BBINIOJIHATh ABTOMAaTHuYecKyro paboTy TpyOku. Ilo Mepe u300peTeHHs] TEXHOJOTMH M TEXHUKHU
paclMpsuiMCh M €€ BO3MOXKHOCTH. B COBpEeMEHHOM HCCIEOBAHUU IPOOJIEMbl KOMITBIOTEPU3ALUU
o0pa30BaHMs YTBEPXKJAETCs, YTO HCIOJIb30BaTh KOMIBIOTEP JOMYCTHUMO TOJBKO KakK JOMOJHUTEIbHOE
WITIOCTPATUBHOE CPEJICTBO OOyUEHHS.

KoneuHnoit 1ienpio u coqiepskanreM o0pa3oBaTEeIbLHOTO MPOIEcca SBIACTCS aKTUBHOE O0ydeHHe, TO €CTh
nepenavya nHGopManuu, IpUeMHUK UH(OpPMALIUY, aKTUBHAs ¢opMa oOydeHUs: U MPUOOPETeHUS 3HAHUM,
BKJIIOHaromass oOMeH wuHOpManuer, B3aUMOJICHCTBHE W  B3aMMONOHHMMAHHE. TEPEeHTH K
MHOKECTBEHHOMY YHCIy, HampuMep, KOMMYHHKATHUBHBIM, 3HAIOIIMN, MOUCK. B 1ensx oOoramieHus
o0pa3oBaHMs peaTM30BaHHBII B CHUCTEME OOpa30BaHUS MPUHIIUI MHTEPAKTUBHOCTH CBS3aH C HeeH
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TexHosnora. B coBpemenHoM WHTepHETe OCHOBHOE BHUMAaHUE YACNSIETCS OpraHu3aluyd B3aWMHOIO
B3aMMOJICHCTBUS 00yYaloIerocs U MpernojaBaTelis B IpearaéMoM UM CEpBUCE.
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Annomayus:. Jlunamuxa uucieHHoCmMu —ompaxcaem —UCMOPUIO U 8eCb X00 NPOMUBOPEHUBLIX
63AUMOOMHOWEHUL NONYAAYUU C OKpYAHcalowel cpedou. M 6 smux 63aumMoomHOuWeHUsX 6 pasHoll mepe
yuacmeyom Kaxk 6HewlHss cpeod, Mak U HPUCNocoOumenvhvie KOMNEHCAMOPHble MeXAHU3Mbl
uccnedyemotl nonyasayuu. Ha ocnosanuu npoeedennsix uccie008anuti Mvl He cmany npomueonoCmasisams
ux opye opyey unu, mem 6oiee, USHOPUPOBAMb OOHY U3 CMOPOH OUHAMUYECKO20 83AUMOOELICIEUs CPEbl
U NomynAYuu, a Mpoeau KOMNJIEKCHbIL KOAUYECMBEHHbI aHANU3 6CeX IKOA0SUHEeCKUX Garmopos,
O00BACHAIOWUX USMEHEHUs YUCTeHHOCMU O00H020 U3 npeocmasumeneti MAlo4UCIeHHO20 6uda @hayHvl
maekonumarowux Ilpuapanvs — unutickou nonesku. Pabomwvl nodobnoco pooa ons nonyiayuu nonesku
paree He NPOBOOUTUC.

Wnuiickas moneska (Microtus ilaeus) sBiseTcs OAHMM W3 MaJOYHCICHHBIX BHIOB B (ayHe
miekonutaomux KOxHoro Ilpuapanss. B HH30BBSIX AMynapbu TOJEBKA 3acCElseT MPEHMYIIECTBEHHO
KYMaKH, ChIPble Y4YacTKHM C TYCTOW pacTUTENIbHOCTbIO M3 TPOCTHHMKA, pOro3a, TaMapHCKa, OCOKH,
MEPUOINYECKH 3AIMBAEMBIX BOJIOW. BeTpedaeTcs Takke Ha yBIaKHEHHBIX y4acTKax Tyraes, IO Oeperam
IIPOTOKOB pEK, KOJUIEKTOPOB, a TaK)Ke Ha OpoOULIaeMbIX MouisiXx. PaHee, MoyieBKYy HHU30BbEB AMyJapbu
OTHOCHJIM K 3aKacmuiickoil moseBke Micritus transcaspicus Satunin, 1905 [1,2], mu60 K KHPTU3CKOif
nosieBke Microtus kirgisorum Ognev, 1950 [2,3]. OxHako 10 COBPEMEHHBIM MPE/ICTABICHUSIM B HU30BbSX
Amynapbu oOuTaeT UMeHHO winiickas nojeska [4]. CornacHo ganueiM P. Peiimosa (1972; 1987) B 1968-
1969 rT. 4YUCIEHHOCTHh MOJIEBKM B JelbTe AMyaapbu ObUla OY€Hb HM3KOH, HECMOTpsS Ha TO, YTO
YBIIQKHEHHBIC YCIOBHSI JENbTH ONTUMANbHBI Ui ee ooutanus. [lomagaemocts Ha 200-300 noByIIIeK HE
npeBbIimmana 1-2 3BeppkoB mwin 4-6 2k3. Ha 1 ra [6]. B 1970-1975 rT. 4MCIEHHOCTH 3TOTO BHA PE3KO
Bo3pocia, mectamu Ha 100 noB/cyT., monanaemocts 6bu1a 10-15% mmm 15-20 5k3. Ha 1 ra [5]. B cBs3u ¢
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M3MEHEHHEM THAPOpEeKUMa JAeIbThl AMyIapbd W apHIu3alMell YCIOBHH MECTOOOMTaHHUS 3TOrO BUIA
3HAYUTEIBHO COKPATUIIACH IIJIOIIAN 3aCEJIEHUs, CHU3WIACH YUCIECHHOCTD MOILYIISALUU.

B mnocnenHue roael B CBA3M C 3aperysiMpoBaHMEM CTOKa AMYyAapbd U BO3pAacTaHMEM IPOILIECCOB
OIYCTHIHUBAHUS JENbThl U apUAM3AlMH, YCIOBUS OOUTAHHS MOJEBKU yXYIUIMINCh U YUCICHHOCTH €€
pe3ko cHu3mwiack. [lo oleHKam crnenuanucToB STOT BUJ CTAHOBUTCS MaJIOUMCIIEHHBIM. B Hacrosiiee
BpEMSI MPHUHITO CUYUTATh, YTO B ONTUMAIBHBIX YCIIOBUSX OOUTaHHS BHYTPUIOMYJIALHUOHHBIE (PAKTOPHI
UIPalOT OAHY M3 IJIaBHBIX pPOJEW B PEryJIMpOBAHUU YHMCIEHHOCTH, a B IECCUMAJIBHBIX YCIOBUAX
BO3pacTaeT poJib BHEMHUX (akTopoB. KoMMYEeCTBEHHYIO OIIEHKY OCHOBHBIX MMapaMETPOB TUHAMHUKU
YUCJIEHHOCTH IOMYJIALMKA IOJEBKM Mbl IIPOBEIM TAK)Ke€ JUIS JIBYX IEpUOJAOB: BECHBI (HAyalo CE30HA
Pa3MHOXKEHHUS) U OCEHU (KOHEILl PETPOIYKTUBHOTO 1IUKIIA).

[Ipu aHanmu3e MCMONIB30BAIM: YUCIEHHOCTh M CTPYKTYPY MONYJISIIMKA B HACTOAIIMM W TPeABLIYIIUI
MOMEHTBI BPEMEHHU, METEOPOJIOIMUECKUE YCIIOBHS (TeMIepaTypa BO31yXa, CKOPOCTb BETPa, KOJINYECTBO
OCaJIKOB, TOJIIIMHA CHEXKHOTO MOKPOBAa M T.1I.), KOPMOBYIO €MKOCTb YTOAMW, THAPOPEKUM AMYIapbu U
YBIIQ)KHEHHOCTh TEPPUTOPUM MecTooOuTaHus. [1o]1 yBIa)KHEHHOCTBIO MOJIPa3yMeBAeTCs COBOKYIHOCTb
abnotnyeckux (hakTopoB, B3sATas Mo coctosiHUIO Ha 1970 rox 3a 100%. M3 mapameTpoB pa3zMHOKEHHS
ObUIM NPOAHAIM3UPOBAHBI CIEIYIOIIME: 0 Pa3MHOXKAIOLIMXCS CaMOK; OOIlas BECEHHSS U OCCHHS
YHUCJICHHOCTH (TPOLEHT TOMAaJaHus 3BEPHKOB); YHCIO IEPE3MMOBABIIMX OCO0CH; KOJIUYECTBO
OepeMEeHHBIX CaMOK (CUMTas BCEX CaMOK HE3aBUCUMO OT BO3pacTa); IUNIOJAOBUTOCTH (Cpe/iHee KOJIUYECTBO
»MOproHOB Ha | camky). Taxke UCTIONb30BaH KO3 PHUIMEHT BEDKUBAEMOCTH 0CO0CH 3a 3UMYy.

[TpoBeneHHBIN aHAU3 TOKa3aJl, YTO JOJS OOBSICHAEMOHW AMCHEPCHU BCEX HKOJOTMYECKUX (PaKTOpOB B
JMHAMUKE YMCICHHOCTH MOMYIISALNN TOJEBKH JJOBOJILHO BBICOKast M cocTaBisieT oT 88% mo 98%. (Tabm.

1).

Ta6aunal. Pacnpenenenue 3¢ppexToB, onpeaeasiionuX YUCJICHHOCTb U CTPYKTYPY NOIYJISIUH
HJIMHACKOH MmoJieBKM BeCHOM (B %)

[TonynauroHHbIE OHJIOT€HHbIE OK30TeHHbIE (PaKTOPHI
XapaKTEePUCTUKU bakTopsl
IIpen- | Yucnen- | Kmuma- | Kopmo- | I'mapo- | YBIaxHEHHOCTh
LIECTBY- | HOCTb B | THYeC- Bast peXUM TEePPUTOPUU
Iolas | Hacros- KHe oOecre- Amy-
YHCIIeH- 10103071 yCIIOBUS YeH- Jlapbu
HOCTh | MOMEHT HOCTh
BpEMEHU
YucaeHHOCTh 23,2 0 20,5 12,14 17,4 15,2
Jlonst 6epeMEeHHBIX CaMOK 54,8 0 10,4 8,53 9,7 6,3
Uwrcio nmepe3snMOBaBIIIX 36,6 0 18,7 6,45 11,7 20,3
3UMHSSA BBDKUBAEMOCTD 25,8 0 28,3 17,5 7,16 13,3

OcranbHas 107 JUCTIEpCUU 00yCIOBIIeHA, HEyUYTeHHBIMU (pakTopamu (00NIe3Hb, XUIIHUKH, IUKINIYHOCTh
COJIHEYHOM aKTMBHOCTH W T.1.). OCHOBHOHM BKJIaJ B OOIIYyI0 W3MEHYMBOCTh BECEHHEW YHMCIEHHOCTH
BHOCAT abuoTtudeckue GakTopbl — 65,24%. Bxian sHIOreHHBIX (HaKTOPOB B OOBSACHSAEMYIO TUCTIEPCHIO
HecKoNbko MeHbie — 23,2%. HauOonblnee BO3IEHCTBHE W3 HSK30T€HHBIX (DAaKTOPOB BHOCAT
KJIIUMAaTHYeCKUE YCJIOBHS. Tak e YCTAaHOBJIEHO, YTO B Hayaje Ce30Ha Pa3MHOKEHUSI YUCIEHHOCTb
MEePE3NMOBABIINX OCOOEH OmpenensoT Takke abuoTthueckue ¢GakTophl, WX BKJIAA B OOIIyIO
00BsicHSIEMYIO aucriepcuto coctaBiseT 57,0%. Dx3orennsie (akTopbl BHOCAT 3¢ dekt no 34%. Becnoit
WHTEHCUBHOCTh Pa3MHOXXCHHS OIPEACNIIeT B OCHOBHOM JeMOrpadusi MOJIEBOK OCEHBIO MPEIBIAYIIETO

© 2023, CAJOTAS, Central Asian Studies, All Rights Reserved

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



CENTRAL ASIAN JOURNAL OF THEORETICAL AND APPLIED SCIENCES

Volume: 04 Issue: 10 | Oct 2023,

ISSN: 2660-5317

roga — 54,8%, a Taxxe mereoponorudeckue ycinoBus (10,4%) B okTsOpe-HOsIOpe, T. €. B TOT MEPHUO,
KOrJia B MOMyJsiuuu (GopMUpYETCsl TpyIIa >KUBOTHBIX, YXOASIIMX B 3UMY M CIyXalux 0a30i HOBOTO
nMKiIa pa3MHoxkeHus. [loka TOUHO HesiceH MEXaHU3M, KOTOPBIM peain3yeT 3TH B3auMOCBs3U. BeposTHO
OJIHO M3 JOMYCTUMBIX OOBSICHEHUHN — 3TO NEPECTPOKa MOJIOBO, BO3PACTHON U FT€HETUYECKOM CTPYKTYpPBI
MOMYJISIIIAK  TIO/, JIEHCTBHEM BBICOKUX IOTOIHBIX YCJIOBWM, HANpaBJICHHAS Ha W30UpaTeIbHBIA O0TOOP
3BEpbKOB (B TEUEHHE 3HMMHErO IepHojJa), KOTOpble MOTYyT HMMETh Kakue-IM0O MpeuMylecTBa B
Pa3MHOKEHUU U BbDKUBaHUH[S,7,11].

O¢ddexT OOMBIIMX IIIOTHOCTEH, C OJHON CTOPOHBI, BBIPAXKACTCS B CHIDKEHUU PENPOAYKTUBHOMN
AKTUBHOCTH U YBEJIMYEHUH CMEPTHOCTH B3POCIIBIX KUBOTHBIX, @ C IPYrOi — B MOCJEIYIOIIEM CHU)KEHUU
KHU3HECIIOCOOHOCTH M HMHTEHCUBHOCTH Pa3MHOXKEHHS IOJEBOK, HAaXOJMBIIMXCA B IEPUOJl BBICOKON
YHUCJICHHOCTU Ha CTaJUSX SMOPHMOHAIBHOTO M PaHHHUX dTanax MOCTIMOpUOHaNbHOTO paszsutus [8,9,10].
Bxman Takux 5K30reHHBIX (PaKTOpPOB, Kak KOpMOBasi 00ECIEUYEeHHOCTb, THUAPOPEKUM AMyHapbu U
YBJIQKHEHHOCTh TEPPUTOPUU PACHPEIEIMINCh MOYTH B OJMHAKOBOM OTHoOWIeHMH oT 6,3% 1o 9,7%.
Bxuag miioTHOCTH M CTPYKTYPBI HOMYJISALKY MOJIEBKH B HACTOSIIIUNA MOMEHT BPEMEHH HUYTOXKHO MaJjl U Ha
3MMHIOK0 BBDKMBAEMOCTb HE OOHApPYKEHO MOYTH HUKAKoro 3gdexra. [IpeapicTopus nonyasuuu okasaia
Oonee cymecTBeHHOe BiMsHUE (10 25,8%). OOmias 10is SK30I€HHBIX (DAKTOPOB OUYEHb BBICOKA U
cocramia 66%. W3 Hux: xnumatudeckue ¢daktopel gm0 28%, kopMoBbie ycnoBus 10 17,5%,
YBJIQXKHEHHOCTh TEPPUTOPUHU TAK)KE€ BHOCUT JOCTATOUYHBIN BKIaa — 10 13,3%.

Kak mokazanm pe3ynbTaThl HWCCICIOBAHWS, B OCCHHUW Tepwoj pacrhpeneicHne d(PQeKTos,
BO3JICHCTBYIOIIMX HA TUHAMHUKY YHMCICHHOCTH, PE3KO OTJIMYACTCS OT pacHpelleieHHss UX B BECEHHUU
nepuon. M3 tabm. 2 BUIHO, 4TO 3(PQEKT BKIAJOB BHEIIHUX W BHYTPUIOMYISIHOHHBIX (DAaKTOpOB B
OOIIYI0 OCEHHIO YHCICHHOCTh pacHpeleNuinNch NMOoYTH B paBHOM oTHomeHuu (47,7% u 49,27 %
COOTBETCTBEHHO). J[loyi1 OepeMEHHBIX W Pa3MHOXKAMOIIUXCS CAMOK TECHO CBs3aHa C IIOTHOCTHIO
MOMYJISIIUK M WHTEHCHUBHOCTBIO DPAa3MHOXKEHHUS B TMPEIIIECTBYIOIIMA MEpUOMAbI, a TakKe C YPOBHEM
YUCICHHOCTH B JaHHBIA Tiepuoi. Bxiax BHYTPUIIOMYJISIIMOHHBIX (PAKTOPOB B JIOJIO OCPEeMECHHBIX H
Pa3MHOKAIOIINXCSA CAMOK OYE€Hb BBICOK M cOCTaBisieT oT 68% 10 70% cooTBercTBeHHO. OCTanbHast A0S
oOmmeit nucrnepcuu OOBACHSETCS SK30TeHHBIMU (akTopamMu. UTo Kacaercsl II0J0OBUTOCTH, TO 37ECh
OCHOBHOM BKJIaJl BHOCST Takxke BHyTpeHHUE (hakTopbl — 53%. M3 3K30T€HHBIX (aKTOPOB HAUOOIBIINN

BKJIaJ] BHOCUT YBJIQXXHEHHOCTb TeppUTOpUU MecTooOuTaHus — 12,5% wu runpopexxum Amynapbu —
11,73%.

[TonydyeHHble MaTepraIbl CBUACTEILCTBYIOT O 3HAUUTEIBHON U3MEHUMBOCTH MOKa3aTeael pa3MHOKEHUs
0] BJIMSIHUEM YCJIOBUH CYIIECTBOBAHUS M YHMCIEHHOCTU 3BEPHKOB. M3yueHue BO3PacTHOM CTPYKTYPBI
MOMYJISAIIIMKA  TIOJICBKM TIO3BOJISIET OILEHUTH OMOJIOTMYECKOe CBOoeoOpazne W CHeruUUecKyro poiib
OTAENbHBIX TEHepalii B BOCHPOM3BOJCTBE BUAOB. BbIfABIEHa CBS3b JOJIM HEMOJIOBO3PENBIX CaMOK,
pOIMBIIUXCS BECHOM U B Haudase jieta (3-6 Mec.) ¢ YpOBHEM YMCIEHHOCTHU B afpese U pernpoayKTUBHOM
aKTUBHOCTBIO CaMOK MJIa/IlIIero Bo3pacTHOU rpynmsl (1-2 mec.).

Ta6auna.2. Pan:xupoBanue 3p¢gexToB, BO3/1eliCTBYIOIIUX HA CTPYKTYPY M YHCJIEHHOCTh WJIMHCKOM
NOJIEBKH 0CEHbI0, B %

[TonynsaunoHHbBIE OHJIOTeHHBIE DK30TeHHbIE (PaKTOPHI
XapaKTepUCTUKU (baxTopsl
IIpen- | Yucnen- | Knuma- | Kopmo- | I'mapo- | YBiIaxHEHHOCTh
LIECTBY- | HOCTb B | THYEC- Bast pexuM TEPPUTOPUN
fomas | Hacros- KHe obecnie- | Amy-
YHUCJICH- Ui yCJIOBUS YeH- Japbu
HOCTb | MOMEHT HOCTb
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BpPEMCHH
YucaeHHOCTh 17,3 30,4 7,54 8,63 12,3 20,8
Jlomst pa3MHOKAFOIIIUXCS 36,0 33,41 4,38 6,41 7.4 9,6
CaMOK
Joist GepeMeHHBIX CaMOK 32,3 35,5 6,06 3,17 4,26 4.7
ITnogoBUTOCTH 34,6 18,48 451 4,33 11,73 12,5
oins camok Bo3pacrta 1-2 51,42 9,74 4,35 2,62 5,65 8,31
MecsIa
Joins camok Bo3pacrta 3-6 47,36 3,46 2,61 7,08 10,3 15,4
MECSIIEB
Homns camok Bo3pacrta 7-16 43,08 3,81 1,18 4,93 12,45 26,31
MECSIIEB

BuytpunonysisiuroHssle (hakTopbl TakKe OKa3bIBAIOT HaMOOJIblIEEe BO3/EHCTBHE Ha CaMbIX MOJOIBIX
3BepbKOB (1-2 mec.) (61,16 %). 13 sx30reHHBIX (DaKTOPOB CYIIECTBEHHBIH BKJIA]] BHOCUT YBIQ)KHEHHOCTh
Tepputopuu — 8,3%, runpopexuM — Amyaapeu — 5,65%. Ha nonto camok crapuieil BO3pacTHOW TPYyMIIbI
(7-16 mec.) BHyTpUIIONYJISIIUOHHBIC (PaKTOPBI TAK)KE BHOCST OOJIBIION BKIIa/l. X0UETCs BBIJICIUTh, YTO U3
9K30T€HHBIX (DAKTOPOB JI0JIS1 YBJIAXKHEHHOCTH TEPPUTOPUU MECTOOOMTaHUs cocTaBiser 26,3%. ITo,
BEPOSATHO, 00YCJIOBJIEHO TEM, YTO C BO3PACTAaHUEM apUIM3aLUMU U OMYCTBIHUBAHMS JENIbThl AMyAapbu
YBJIQXKHEHHOCTb TEPPUTOPUH MECTOOOUTAHHUS SABJISAETCS, BEPOATHO, IUMUTUPYIOLIUM (DaKTOPOM.

Takum o00pa3oMm, Ha OCHOBaHMM IHPOBEJACHHOIO aHalIM3a MOMKHO 3aK/IIOYHTh, YTO HA JUHAMHUKY
YHUCIEHHOCTH MOIMYJISLUH MOJEBKH CYILIECTBEHHOE BO3/IEHCTBHE OKA3bIBAET COBOKYITHOCTh a0MOTHYECKUX
u Ouormyeckux (pakTopoB. YCTAaHOBIEHO, YTO JAMHAMHUKA YHUCICHHOCTH IOJEBKHM HAXOIMTCS TIO]
KOHTPOJIEM CJIEIYIOLIUX [TapaMEeTPOB: a) CTPYKTYPbI U YUCICHHOCTH HACEJIEHUS B MPEAbLIYIIIE MOMEHTHI
BpEMEHH, 0) CHUTyallud B MOMYJSIMM B HACTOSIIIMA MOMEHT BPEMEHM, B) IOTOJHBIX YCJIOBMM, T)
KOpPMOBOH 00€CHEeUeHHOCTH, [) YBIAKHEHHOCTb TEPUTOPUU M €) THIPOPEKUMOM AMyJapbu.
O¢ddexTuBHOCTh JEHCTBUS IUIOTHOCTHBIX U TMOTOJHBIX (DAaKTOPOB Ha MOMYJISIIMOHHYIO JUHAMUKY
obyajjaeT SIBHO BBIPAXEHHOW ce30HHOM crnerudukoi. [IpoBereHHbIE HCCIEAOBAaHUS TOATBEPKAAIOT
MHEHUS YYEHBIX O TOM, YTO BO3PACTHAsl CTPYKTYypa MOMYJISINK MOJEBKH TECHEUIIUM 00pa3oM CBsi3aHa ¢
0COOEHHOCTSIMH Pa3MHOXKEHUS — CKOPOCTBIO MOJIOBOTO CO3PEBAHNUS, YACTOTON POXKJICHUS BBIBOJKOB U T.[.
VYcTaHoBieHa LIMpOKas BapuaOeNbHOCTh BO3PACTHOW CTPYKTYphl M €€ OPHEHTHPOBAHHOCTh Ha
OIpe/IeIeHHbI  YypOBEHb UYMCIEHHOCTH momyisuud. Ilpomeccsl pa3MHOXeHHs, (OpMHUpPYIOLIHE
YHCJIEHHOCTh B Hayajle JieTa, ONPENENSIOTCS KaK COCTOSHHMEM MOMYJSLUUU U HHTECHCHUBHOCTBIO
Pa3MHOXKEHHUS, TaK ¥ IIOTOJHBIMU YCIOBUSAMH B MPEABIAYLIEM FONY.

VYcranosneHno, yro B ycioBusix HOxkHoro Ilpupanbsi yBIaXKHEHHOCTh TEPPUTOPUU JUIS MOMYJISILIUU
MOJIEBKU SIBJIIETCSI JIMMUTHUPYIOIUM (DaKTOpOM B OCEHHMH MepHoj. DTO MOATBEPXKIAeT TO, YTO B
YCIIOBUSIX TMeCCHUMyMa, MONYJSIUs MOJEBKU CUIBHO pa3pekeHa M YUCICHHOCTh €€ JUMHUTHPYETCS B
OCHOBHOM BHEIIHUMH ¢akTopamu. [leiicTBue BceX aHaIM3UpyeMbIX (HDaKTOpPOB Ha JUHAMHKY
YHCJIEHHOCTH TIOJIEBKM BCEr/a KOMIUIEKCHO, B3aMMOOOYCJIOBJIIEHO U W3MEHYMBO B 3aBHCHUMOCTH OT
IJIOTHOCTH MOMYJISILIMK U BCEH COBOKYITHOCTHU YCIIOBHUH €€ CyILIECTBOBaHUS.
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Abstract: Back ground of the study: Research data can be identified in various formats. Research data
management is a process for managing research data. Component analysis is a method for reducing
many variables into a few. Most of studies have discussed factors affecting to user satisfaction-related
information resources and services and. IT infrastructure. The study is based on the identification of a
correlation between stronger variables and stronger components.

Purposes of the study: The objectives of the study were to identify stronger components related to
research data management systems and identify stronger variables in components related to research
data management systems. To identify users’ satisfaction levels with research data management systems.

Methodology: The study used six subject-related libraries in Colombo district, Sri Lanka. The sample size
was 368, and a printed, structured questionnaire was distributed to registered library users. But 293
registered users responded (79%). The time horizon was cross-sectional. The approach is an inductive
approach. The survey uses a quantitative method. Realism has defined philosophy. A statistical package
for social science software is used. SPSS.

Results: The study identified four stronger components and variables related to those components. The
results revealed that the components and the variables have significant relationships, and the identified
stronger components have been correlated.

Implication Further study results suggest that the analyzed variables have an impact on user satisfaction
and can be used to explore research data management services.

Keywords: Research data, Satisfaction, Components, Data Management.

1. Introduction

Any information that has been gathered, discovered, produced, or developed to validate original study
findings is referred to as research data. Research data can be structured or displayed in ways that facilitate
communication, interpretation, and processing. Data is available in a variety of formats, both digital and
physical (University of South Australia,2023). Research data management refers to the process of
organizing and storing information that results from an investigation in the most efficient manner feasible.
It organizes data obtained over the course of the study endeavor by developing similar norms. It is also in
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charge of data exchange, access, conservation, and safe disposal, making it an essential component of
various sorts of resource management.(Research.com ,2023).

1.2 Component analysis

Factor analysis is a statistical technique that expands a large number of factors into a smaller number of
components through eliminating all of their similarities. It is also known as data reduction (TIMBC,2023).

1.3 Research Objectives

1. To identify stronger Components related to research data management systems

2. To identify stronger variables in Components related to research data management systems.

3. To identify users’ satisfaction levels of. research data management systems.

1.4 Research Questions

1. What are the stronger Components related to research data management systems?

2. What are the stronger Component and variables related to research data management systems?
3. What is the users’ satisfaction level of stronger Component and variables in using RDMS?

1.5 Research Hypothesis

1.Ho: There is no significant relationship between the gender of the respondents and users’ satisfaction
with the available research data.

Hi. There is a significant difference relationship between the gender of the respondents and users’
satisfaction with the available research data.

2.Ho. There is no significant difference in the relationship between the age of the respondents and
satisfaction with the available research data.

Hi. There is a significant difference relationship between the gender of the respondents and satisfaction
with the available research data

1.6 Significant of the Study

The study will be focused on factors affecting RDMS when users use the library for their research needs.
The identified factors will be valuable tools for identifying the level of user satisfaction. The study
identified stronger variables related to users’ satisfaction with research management systems. The
identified dependent and independent variables will be measured through the survey. The primary three
aspects of the study will be determined. Users' technical skills, IT literacy, and use of the available IT
infrastructure are identified. The considerations will center on certain defense variables. The landscape of
data storage and analytics options is becoming more complicated as research demands it.

1.7 Literature Review

Most of existing literature have discussed about descriptive analysis of factors related to users’
satisfaction. Special Libraries have faced more challenges in purchasing information resources and
resource management. The study of Khan et al. (2022) has implemented a survey for libraries that
confront significant service challenges. Some challenges are linked to information resource management,
including direct information availability for immediate decision-making. The Internet of Things (l1oT) is a
recent technological shift that library personnel should be aware of because it can potentially enhance
information resource management. The research aims to highlight the willingness to adopt 10T technology
in libraries. The study highlights the various success factors supporting the adoption of 10T services. It is
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concluded that robust management practices and effective utilization of technological resources must back
loT-augmented services in academic libraries. Many libraries have made substantial modifications to their
structure in terms of technology and design to satisfy the demands of patrons. Another reason is the
academic library environment, Joo & Schmidt. (2021) have investigated the perceptions of academic
librarians on research data services (RDS) in academic library environments. The study found that in
delivering RDS, academic librarians assumed that consultation services would be more helpful to users
than technical services. As a result, skills linked with consultation services, such as instructional skills and
data management planning, were deemed more valuable by participants. According to the findings,
academic libraries must pursue collaborative opportunities with other campus units to create and deliver
RDS, particularly technological services.

The study of on factors affecting to users’ willingness to participate in the smart services of academic
libraries by Yuan.J and Yang.N( 2023) discussed the construct a conceptual model with 17 hypotheses
based on the Uses and Gratifications theory, Social Cognition Theory, Innovation Diffusion Theory, and
Information Systems Success Model, the paper analyzes the variables influencing college users'
willingness to participate in library smart services. Through the use of questionnaire survey data and the
structural equation modeling technique, the conceptual model was empirically tested. Using a random
selection technique, the questionnaire was delivered online to instructors and college students in various
Chinese provinces. Users' information needs, innovation awareness, platform performance, user
contentment, library advertising and guidance, and extrinsic incentives all have a direct and positive
impact on users' willingness to engage in academic libraries' smart services. Information quality, service
quality, service platform performance, and service value

1.8 Research Design

There are 1,500 registered users across all six libraries., According to Krejcie and Morgan Table (1970),
the calculation sample was 306 (confidence level, 95%). 20% was added as a margin of error. As a result,
the calculation sample was 368. The Table 3.1 describes the Target Population. The study used six
libraries. According to the Directory of Libraries (2015), Around 120 Special Libraries are in Sri Lanka.
In the Colombo district, approximately 95 libraries were established. However, most subject-specific
libraries have branch libraries outside of the Colombo district of Sri Lanka, and most libraries include
only subject-related material rather than research collections. As a result, the study has chosen six
research-related institute-registered library users as responders. Only six libraries in the Colombo District
have Research Data Management systems.

The approach is an Inductive approach. The study has found the User satisfaction level of subject-specific
library users when users use available research data management Systems. Realism has defined
philosophy. The probability sampling method was applied for the data collection, and the technique was
stratified sampling methods. Stratified sampling gives higher population coverage. Therefore, the study is
used with some homogeneous groups of registered library users. The registered library users are directors,
assistant directors, research officers, lab assistants, medical laboratory technologists, scientific
professionals, lecturers, and students. The studied data was analyzed using the Statistical Package for the
Social Sciences (SPSS) software for quantitative data analysis. A printed Questionnaire was distributed
among 368 subjects in related registered library users in six related Libraries. However, 293 (79%)
respondents were answered out of 368. Quantitative: The questionnaire was created with quantitative data
and Qualitative data. The Method was the Survey method, and the Methodology was the mixed method.
A cross-sectional study was used for the Study
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2. Data analysis
2.1 Gender of the Respondents

Most of the existing literature has discussed demographic factors such as age, gender, and profession or
category of Education. Therefore, the study is focused on four main demographic factors. The mean of the
responses, the analysis of gender is highlighted in Table 1.1. Male answers comprise 40.6% of the total,
while females are 59.4%. Therefore, the total response rate can be considered as 293 out of 368 (79%).

Table 1.1 Gender of the Respondents

Gender of respondents
Frequency Percent | Valid Percent Cumulative Percent
Valid | Male 119 40.6 40.6 40.6
Female | 174 59.4 59.4 100.0
Total 293 100.0 100.0

2.2 Distribution of levels of profession

According to Figure 1.1, the distribution of respondents by professions such as Scientific professionals,
Directors, Assistant directors, Research officers, Lab assistants, Medical lab technicians, and Students.
The majority of professionals are research officers (61.77%).
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Figure 1.1 Distribution of levels of profession

Figure 1.2 shows the Frequency distribution of the age of respondents.
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Figure 1.2 Distribution of levels of profession

© 2023, CAJOTAS, Central Asian Studies, All Rights Reserved

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



CENTRAL ASIAN JOURNAL OF THEORETICAL AND APPLIED SCIENCES

Volume: 04 Issue: 10 | Oct 2023, ISSN: 2660-5317

2.4 Total Variation Explained of User Satisfaction Level

The following table 1.1 shows the Eigenvalues associated with each factor before and after extraction and
rotation. Before extraction, SPSS has identified 12 components within the data set. The Eigenvalues
associated with each element represent the variation explained by the particular component, and SPSS
also displays the Eigenvalues in terms of the percentage of variance explained. Below Table, the total
variation is described in initial eigenvalues and extracted sums of squared loadings for analysis and
interpretation purposes. The presence of eigenvalues more significant than one is necessary to determine
how many components or factors are expressed by a specific set of variables. According to the Table
below, the values for the first component are 4.247 > 1. The second component is 1.207 > 1, the third is
1.097 > 1, and the fourth is 1.008 > 1. As a result, the nine variables listed above represent 30
components. Also, the extracted sum of squared holdings of variance shows that the first factor accounts
for 21.501% of the variance features from the stated data, followed by the second factor (10.718%) and
the third factor (8.318%). The above three components effectively represent all the components
highlighted by the stated 30 variables. When considering ten components, the eigenvalues have a total
variation of 60%. The other six components of Eigenvalues express only 40%. Finally, the results could
be concluded as four components of the Eigenvalues expression being more significant than the ten
components of the Table.

Table 1.2 Total Variance Explained

Total Variance Explained
Component Initial Eigenvalues Extraction Sums of Squared Rotation Sums of Squared
Loadings Loadings
Total % of Cumulative | Total % of Cumulative | Total % of Cumulative
Variance % Variance % Variance %
1 247 35.390 35.390 4.247 35.390 35.390 .970 24.748 24.748
2 1.207 10.061 45.451 1.207 10.061 45.451 2.102 17.518 42.265
3 1.097 9.139 54.589 1.097 9.139 54.589 1.429 11.911 54.177
4 1.008 8.397 62.987 1.008 8.397 62.987 1.057 8.810 62.987
5 .930 7.748 70.735
6 .785 6.543 77.278
7 .641 5.341 82.619
8 .614 5.115 87.735
9 514 4.284 92.019
10 .397 3.307 95.325
11 .330 2.748 98.074
12 231 1.926 100.000
Extraction Method: Principal Component Analysis.

2.5 Commonalities

The following item in the output is a table of commonalities, which shows how much of the variance (i.e.,
the communality value, which should be greater than 0.5 to be considered for further analysis) is due to
commonalities. Otherwise, these variables would be excluded from subsequent factor analysis procedures.
The retrieved factors have accounted for the variation in the variables. According to Table 4.5, the
following 12 components of the extraction value are more significant than 0.5, which is considered for
analysis. As a first component of library opening hours, the extraction value is 0.604. The value for the
second satisfaction level of research data extraction is 0.601. The extraction value's third component of
satisfaction with workshop and training facilities is 0.537. The fourth component is the satisfaction of
bibliography data. The extraction value is 0.668. The next one is the satisfaction of the indexing system;
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the extraction value is 0.726. Therefore, when all other extraction values are more significant than 0.5,
they are valid and can be considered for further analysis.

Table 1.3. Total Variance Explained

Communalities
Initial Extraction
Satisfaction of Library opening hours 1.000 .604
Satisfaction of available research data 1.000 .601
Satisfaction of workshop and training facilities 1.000 537
Satisfaction of Bibliography data 1.000 .668
Satisfaction of Indexing system 1.000 126
Satisfaction of eBooks facilities 1.000 .585
Satisfaction of available research publications 1.000 .680
Satisfaction of available Abstract books 1.000 .681
Order of available updated journals 1.000 .639
Available official research publications 1.000 476
Abstract Books for Study 1.000 164
Available Bookshelf arrangements 1.000 .600
Extraction Method: Principal Component Analysis.

1.4 The Screen Plot of Factor Analysis

The eigenvalues are graphed against each of the components in the scree plot. The graph can be used to
decide how many features to keep. When the curve begins to flatten, it is where there is interest).
According to the Figure 1.1, It can be seen that the curve begins to flatten 2 to 4. Therefore, factor 6
onwards has an eigenvalue of less than 1. As a result, only four elements have been retained.

Scree Plot

Eigenvalue

3 4 § f 7 ] 9 0nm 1" 12

Component Number

Figure 1.3 The Screen Plot of Factor Analysis
2.3 Component Matrix

The loadings (extracted values of each item under four variables) of the 12 variables on the four extracted
factors are shown in Table 4.6. There are four extracted variables from the 12 items, dividing them into
four variables based on the most relevant items, which have identical replies in component 1 can be called
as F1 extracted factor loadings are 0.766, 0.764,0.759, 0.732, 0.666,0.575,0.518,0.524,0.528 and
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simultaneously, element two can be identified as F2. The reflected component loadings are 0.626,0.552.
In F3, extracted factor loadings are 0.568,0.539. In F4, reflected components loadings are 0.780. The
table's gap (empty spaces) demonstrates loadings smaller than 0.5. This makes reading the table easier.
Any loadings less than 0.5 were suppressed.

Table 1.4 Component Matrix

Component Matrix
Component
1 2 3 4
Satisfaction of Bibliography data .766
Satisfaction of Indexing system 764
Satisfaction of available research
publications .759
Satisfaction of eBooks facilities 732
Satisfaction of Library opening hours | .666
Satisfaction of workshop and training | .575
facilities
Available official research publications | .518
Satisfaction of available Abstract books | .524 626
Satisfaction of available research data | .528 552
Order of available updated journals 533 .568
Available Bookshelf arrangements .539
Abstract Books for Study .780
Extraction Method: Principal Component
Analysis.
a. four components extracted.

2.4 Rotated Component Matrix

The rotated component matrix can be said to contain the correlations between items and components or
factors. The rotated factor loading is as follows:

Table 1.5 Rotated Component Matrix

Rotated Component Matrix
Component
1 2 |3 4
Satisfaction of Indexing system 791
Satisfaction of Library opening hours 751
Satisfaction of available research publications | .739
Satisfaction of eBooks facilities 673
Satisfaction of available Abstract books 591
Satisfaction of available research data .736
Satisfaction of workshop and training facilities .685
Satisfaction of Bibliography data 554 | .599
Available Bookshelf arrangements 742
Ordering of available updated journals 537 555
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Available official research publications
Abstract Books for Study 871
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 10 iterations.

2.5 The following Table is identified after the rotation of the component Metrix

The first factor can be named F1. F1 is displayed with 12 variables. The variables are related to the user
satisfaction level of research data management systems. The first component includes bibliography data
satisfaction; the Matrix's rotated component is 0.791. The second component is satisfaction with library
opening hours. The third component is satisfaction with available research publications. The rotated
component of the matrix is 0.739. The fourth component of the matrix is satisfaction with e-book
facilities. The rotated component of the matrix is 0.673. The fifth is contentment with the available
abstract books. The rotated component of the matrix is 0.591. Another factor is the satisfaction of the
bibliography data. The rotated component of the matrix is 0.599. The gap between other variables (empty
spaces) can be identified as less than 0.5. When it comes to F2, there are three rotated component
matrices. F2 is considered the third rotating component of the matrix. The first one is satisfaction with the
available research data. The table of 4.7 is indicated as six. The rotated component of the matrix is 0.736.
Number 7 is another indicated factor. The rotated component of the matrix is 0.685. The following
number is ten. The component is satisfaction with the ordering of available, updated journals. The rotated
component of the matrix is 0.5. There is only one component in F3 that is available through shelf
arrangements. The matrix's rotated component is 0.742. F4 is also one of the components. That is an
abstract book for study. The rotated component of the matrix is 0.871.

Table 1.6 Rotated Component Matrix

Components F1 F2 F3 F4

Satisfaction of Indexing system 0.791
Satisfaction of Library opening hours 0.751
Satisfaction of available research publications | 0.739
Satisfaction of eBooks facilities 0.673
Satisfaction of available Abstract books 0.591

Satisfaction of available research data 0.736

Satisfaction of workshop and training facilities 0.685
Satisfaction of Bibliography data 0.599

Available Bookshelf arrangements 0.742
Ordering of available updated journals 0.555
Abstract Books for Study 0.871

3. Descriptive analysis of stronger variables in F1 Component

Descriptive analysis data is obtained by using bar charts or tables related to the visualized results. Here,
the data were identified as the stronger variables by using bar charts and tables with SPSS techniques to
describe user satisfaction levels. There are four components identified, and the following variables are
described in relation to these components, which indicate users’ satisfaction levels.

3.1 F1 Component analysis-satisfaction of available research data
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According to Figure 4.1, most male users satisfied the available research data more than female users. As
Figure 4.1 shows, 56.31% of the total gender of the respondents were satisfied.

Crosstab

Statistics
n Gencer of respondents Male % within
Gendler of respondents
Gender of respondents Female % within
Gender of respondents
M Total % within Gender of respondents

Values

0244 3
G ) T
Satisfaction of Satisfaction of Satisfaction of Satisfaction of Satisfaction of
avalble avalble avalble avalble avalble
reserach reserach reserach reserach reserach
publications  publications  publications  publications  publications
Dissatisfied Strongly No ldea Satisfied Strongly
Dissatisfied Satisfied

Figure 1.4 satisfaction of available research

3.2 F1 Component analysis-satisfaction of library opening hours

Following Cluster Bar Chart 4.2, describe the satisfaction level of library opening hours among library
users. Most directors are dissatisfied with library opening hours, but the majority of research officers are
satisfied with library opening hours. Totally, 60% of research officers were satisfied with library opening

hours.
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Figure 1.5 satisfaction of Library opening hours
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3.3 F1 Component analysis-satisfaction of Indexing system

According to following figure 4.3 illustrate satisfaction level of available indexing system of subject
related libraries.52.56% satisfied available indexing systems.

Satisfaction of Indexing system

M Dissatisfied

Ml Strongly Dissatisfied
ENo Idea

[ satisfied

E strongly Satisfied

Figure 1.6 satisfaction of Library Indexing systems
3.4 F1 Component analysis-satisfaction of E books facilities

The following bar chart figure (4.4) describes the e-book facilities of subject-related libraries. 48.12% of

respondents were satisfied with the available eBook collection. 20.14% of respondents have no specific
idea about the eBook facilities of the relevant libraries.

Satisfaction of Ebooks facilities

Percent

Dissatisfied Strongly Mo Idea Satisfied Strongly
Dissatisfied Satisfied

Satisfaction of Ebooks facilities

Figure 1.7 satisfaction of Library eBooks facilities of libraries
3.5 F1 Component analysis-satisfaction of Abstract Books facilities

The following bar chart (Figure 4.5) describes the satisfaction level of abstract books. Under the age of
31-44, most users satisfied with the available abstract books
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Figure 1.8 satisfactions of Abstract Books facilities
4. Descriptive analysis of stronger variables in F2 Component

According to Table 1.6 F2 The available research data, training, and workshop facilities belong to the F2
component.

4.1 F2 Descriptive analysis of stronger variables in F2 Component- Satisfaction of available research
publications

Table 1.7 descriptive of satisfaction level in research Publication

Satisfaction of available research publications
Frequency | Percent Valid Cumulative
Percent Percent
Valid Dissatisfied 2 v v T
Strongly 77 26.3 26.3 27.0
Dissatisfied

No Idea 23 7.8 7.8 34.8
Satisfied 165 56.3 56.3 91.1
Strongly 24 8.2 8.2 99.3
Satisfied

Total 293 100.0 100.0

Satisfaction of Workshop and Training facilities

According to Figure 1.9, which shows the satisfaction of workshop and training facilities, most research
officers were satisfied with the available workshop and training facilities (61.31%). 14.75% of scientific
officers also satisfied workshop and training facilities.
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Pie Chart Sum of Satisfaction of workshop and training facilities by Level of Profession
Level of Profession

Figure 1.9 Satisfaction of Workshop and Training facilities

1. Ho: There is no significant relationship between the gender of the respondents and satisfaction with the
available research data.

Hi. There is a significant relationship between the gender of the respondents and satisfaction with the
available research data.

Chi-square test of research data by representing gender

According to the Table 1.7 , The Pearson Chi-Square value of the table is 2.192. the two sided significant
level is 0.700. But the expected value should be less than 0.5. Therefore, the results of the chi-square test
indicated that there is no statistically significant relationship between the gender of the respondents and
usage of available research data.

Table 1.8 Chi-square test of research data by representing gender

Chi-Square Tests
Value df Asymptotic
Significance
(2-sided)
Pearson Chi-Square | 2.192° 4 700
Likelihood Ratio 2.229 4 .694
Linear-by-Linear 1.408 1 235
Association
N of Valid Cases 293
a. 3 cells (30.0%) have expected count less than 5. The
minimum expected count is .81.

2. Ho. There is no significant difference in the relationship between the age of the respondents and
satisfaction with the available research data.

Hi. There is no significant difference in the relationship between the age of the respondents and
satisfaction with the available research data.
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Table 1.8 Chi-square test of research data by representing age

According to the Table 1.8, The Pearson Chi-Square value of the table is 15.562. The two sided
significant level is 0.049. The expected value should be less than 0.5. Therefore, the results of the chi-
square test indicated that there is a statistically significant difference relationship between the age of the
respondents and usage of available research data.

Table 1.9 Chi-square test of research data by representing age

Chi-Square Tests

Value df Asymptotic
Significance
(2-sided)
Pearson Chi-Square | 15.562% 8 .049
Likelihood Ratio 16.303 8 .038
Linear-by-Linear 734 1 391
Association
N of Valid Cases 293

a. 6 cells (40.0%) have expected count less than 5. The
minimum expected count is .43.

1.13 Conclusion

The study has identified stronger components. There are four components that have a strong relationship
with users’ satisfaction with research data management systems. When considering the extraction sums
of squared loadings, the values are greater than one. The cumulative values are also very high. Other
components have low quality scores. These four components have variables. The values of the after-
rotated component matrix reveal strong variables. The rotated component matrix values are greater than
0.5. That means the variables have a strong relationship with the four components mentioned. The
components have a strong relationship with users’ satisfaction related to the research data management
system. According to the hypothesis testing, between age and satisfaction level of research data have no
significant difference. Further, the study emphasizes the statistically significant difference between age
and users’ satisfaction with the available research data.

Based on these results, subject-related libraries can enhance research services by developing an indexing
system, expanding research publications, developing abstract book publications, and developing
bibliography data. Bookshelf arrangement, ordering, and updating research journals It can be enhanced by
research data management services. It will impact users’ satisfaction levels with research data
management services. The study recommends some future areas, such as identifying stronger indicators
related to users’ satisfaction with reference services, digital content management systems, and database
management systems.
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Abstract: The problem of food resources, providing the population with healthy and affordable food for
all social strata of the population throughout the world is becoming increasingly important. The share of
functional products on the domestic market is currently not yet large, but this segment is developing
dynamically and is very promising as a means of prevention, early correction and prevention of various
diseases. In recent years, consistent reforms have been implemented in the republic on the rational use of
natural resources. Particular attention is paid to plants that are most adapted to cultivation on marginal
lands, tolerate drought well and begin to bear fruit quickly.

Keywords: Problem of food, quantity fraction, functioning of the body, organic acids, enzyme system,
amino acid, diseases of civilization.

To maintain health for many years, a person must monitor the diversity of his diet and follow a nutritional
regimen. Nowadays, almost everyone experiences deficiencies or excesses of individual nutrients or their
combinations. This is due to the fact that with an increase in the level of quality of life, a person has a lot
of benefits at his disposal: modern technology, computers, cars, an elevator, hot water, etc. All this
reduces physical activity, and therefore energy consumption, to nothing. As a result, to maintain body
weight and prevent obesity, a person tends to eat less, which means he receives fewer micronutrients from
food. In addition, a person receives the bulk of his energy from consumed fats and carbohydrates. Studies
have shown that a person gets the bulk of carbohydrates and fats by eating flour confectionery products.
Confectionery products represent joy, goodness, positive emotions, and this is the main component of any
food. The presence of sweets is necessary in our diet, but their excess consumption can harm the body.
Sugar alone, or in combination with confectionery products, provides approximately 15% of the calories
and 24% of the carbohydrates in the average person's diet. Flour confectionery products predominantly
contain large amounts of sugar, fat and eggs. Therefore, they are characterized by high nutritional value
and are mainly a source of easily digestible carbohydrates, fats, and proteins. It should be remembered
that excessive consumption of confectionery products and sugar leads to obesity in 25% of cases, diabetes
in 13%, and cardiovascular diseases in 10% of cases. And half of the deaths are caused by cardiovascular
diseases. flour confectionery nutritional value The purpose of this course work is to study the main
characteristics of the nutritional value of flour confectionery products, as well as to analyze their
importance in human nutrition. To achieve the goal, the following tasks were set: ) Study of the chemical
composition of flour confectionery products; 2) Study of the nutritional value of flour confectionery
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products and its components; ) Study and presentation of ways to increase the nutritional value of flour
confectionery products. The main literary sources analyzed in the course work are: Textbook “New in the
merchandising of confectionery products” by E.V. Dubovik and the Educational and Methodological
Manual "Commodity Research and Expertise of Confectionery Products” by E.V. Dubovik. In this work,
the method of synthesis and analysis, the method of induction and deduction, the comparison method, and
the mathematical method were used.

Chemical composition of flour confectionery products. Water plays an important role in food products, as
it determines the consistency and structure of the product, and its interaction with the components present
determines the stability of the product during storage. Total humidity indicates the amount of moisture in
the product, but this indicator does not characterize its involvement in chemical and biological changes in
the product. All ongoing processes are characterized by the amount of bound and free water in the
product. Free water is water present in the form of liquid droplets on the surface or in the mass of the
product. It is not connected or has a very weak physical and mechanical connection with the product
particles. It retains all the properties of pure water: mobility, the ability to be a solvent of crystalline
substances (for example, sucrose, salts, etc.) and to freeze at a temperature of 0 °C. [16, p.80] Products
containing free and weakly bound water are damp to the touch and are usually poorly stored. Such water
is contained in cell sap, between cells, and also on the surface of the product. It is easily removed when
dried. This is an ideal environment for various biochemical, chemical and microbiological reactions to
occur, resulting in food spoilage. Therefore, it is also called active water. Bound water interacts closely
with the components of the product - proteins, lipids and carbohydrates - due to the presence of physical
and chemical bonds.

Located in microcapillaries, adsorbed by intracellular systems, retained by colloids of proteins and
carbohydrates. It does not freeze at low temperatures (-40 and below), and it cannot serve as a solvent for
added substances. There are moisture bound physically, physico-chemically and chemically. [16, p.80]
Physically bound water includes wetting moisture, which is in the form of a film on the surface of the
product, and moisture contained in macrocapillaries (capillaries with a diameter of more than 10-5 cm)
and microcapillaries (diameter less than 10-5 cm). Physically bound water differs slightly from free water
in its properties and influence on the quality of food products. A common form of water bonding in most
foods is a physical-chemical bond. It can be adsorption bound and osmotically absorbed. [3, p.16] The
adsorption connection is that dipole water molecules are oriented and held by molecular forces on the
surface of particles of a substance (or intracellular formations, for example, starch grains) at the site of
active centers. Such water molecules lose their solvent properties and cannot easily move and take part in
chemical reactions. Products containing adsorbed moisture are dry to the touch and practically do not
increase in volume. Osmotically bound water, or swelling moisture, is found within and between the cells
of the material and is retained by osmotic forces. Osmotic moisture is contained in gels, into the cells of
which it enters due to selective diffusion (osmosis). The cell walls are a semi-permeable membrane, so
water can easily enter the cell, but it is not able to pass through the cell wall in the opposite direction. The
transition of free moisture into osmotically bound moisture causes a significant increase in body volume.
Moisture bound by a physical-chemical bond differs from free moisture: it has a higher density (1.2 - 1.7),
completely freezes at a very low temperature (-71 oC), is not able to dissolve crystalline substances, and
is not a favorable environment for the development of microflora and enzyme action. Chemically bound
water is water whose elements, as a result of a chemical reaction, have combined with the elements of
another substance and formed new chemical compounds (hydroxyl ions or crystal hydrates). This bond
with substances is very strong and to remove it, calcination or chemical interaction is necessary. During
processing and storage of food products, water can change from one form of bond to another, which
causes a change in their properties. There is little moisture in flour confectionery products. And almost all
of it is connected, and by a physical-chemical bond. This explains their long shelf life. If we compare
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confectionery products with other products, then on average flour confectionery products contain from 1
to 29% moisture. [1, p.71], while milk contains 87-90% moisture, and vegetables and fruits contain 70-
95% [2, p.343]. Moreover, in vegetables and fruits, as well as in milk, the moisture contained is mainly in
a free state. And this determines their short shelf life relative to confectionery products. Flour
confectionery products are used on hikes, expeditions and even on space flights. The least amount of
water is included in waffles with fat-containing fillings (1%). A relatively high percentage of moisture in
gingerbread (14.5%) and sponge cakes (29.0%). [1, p.72-73] The humidity of the finished product is
affected by the humidity of the dough. The importance of the dough depends on the amount of sugars and
fats it contains. The lower the moisture content of the dough, the faster and less expensive the baking
occurs [1, p.82]. If there is not enough moisture in the dough, the finished product looks stale and the
crumb turns out dry. The porosity of the product decreases and the taste becomes less pronounced. If there
is excess moisture, the dough spreads and does not hold its shape. Starch does not bind all moisture, so
the product turns out deformed, the crust can peel off from the crumb. Such products are difficult to store,
and their shelf life is shorter than that of standard products. [1, p.83].

The presence of magnesium and calcium salts makes water hard. According to the standard, it should not
exceed 7 mg*eq/l. When boiled, such water forms scale on the walls of the dishes used for cooking,
which necessitates their frequent cleaning. Water hardness is not taken into account when preparing flour
confectionery products, because it has little effect on the quality of the finished product. [1, p.83] There is
a misconception among technologists and enterprise managers that water supplied by the city water
supply or its own water supply system is a product with standard properties, the quality of which is
obviously guaranteed by special external control systems. In fact, the quality of tap water does not always
meet the strict requirements imposed by regulatory documents for drinking water. This determines the
need for systematic control of water used in food production at the food industry enterprise itself. Water
used for drinking and cooking must meet certain requirements. It should have a temperature of 8-12 oC,
be transparent, colorless, without foreign odors and tastes.

Carbohydrates According to the currently accepted classification, carbohydrates are divided into three
main groups: monosaccharides, oligosaccharides and polysaccharides. Carbohydrates in flour
confectionery products are mainly represented by mono-, disaccharides and starch. Cookies and crackers
contain a large amount of starch - up to 70%, and sugar predominates in cakes and pastries. They have
virtually no fiber, which is so necessary for our body. Its content does not exceed 0.8%. [1, p.72-73] A
large amount of mono- and disaccharides is contained in waffles with fat-containing fillings (44.5%),
while they contain 20.2% starch. The record holder for starch content is a cracker (63.3%), but there are
very few mono- and disaccharides in it, only 2.8%. [1, pp. 72-73] Among the monosaccharides, glucose,
fructose, galactose, arabinose, xylose and D-ribose are widely known. In the manufacture of flour
confectionery products, glucose and fructose are most often used. The use of glucose reduces their
sweetness, since the degree of sweetness of glucose compared to the sweetness of sucrose is 60%. When
glucose is used in finished products, a cooling taste is felt, which is explained by the property of glucose
to dissolve in water while absorbing heat. Glucose helps relieve brain and muscle fatigue, maintains blood
sugar levels and restores glycogen stores in the liver. [3, p.35] Fermented with yeast. Glucose solutions
are optically active and rotate the plane of a polarized light beam to the right. Is a strong reducing agent.
Combining with other substances it forms glucosides. Fructose is the sweetest, most soluble and easily
digestible sugar. Its sweetness is times higher than the sweetness of glucose. [4, p.9]. The functioning of
fructose in the human body is not regulated by insulin, so it is recommended to be used as a sweetener
and a source of carbohydrates for patients with diabetes. Also, fructose does not lead to caries. And, like
glucose, it helps the body recover after heavy physical and mental stress. However, despite all the positive
qualities of fructose, manufacturers do not strive to add it to all their products, since fructose is very
hygroscopic and the product becomes susceptible to dampness. Therefore, storing goods prepared with
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fructose requires special conditions, which is not always possible both at enterprises and in places of sale.
Fructose is fermented by yeast. It is optically active, but its solutions, unlike glucose, rotate the plane of
the polarized light beam to the left. Is a strong reducing agent. When combined with other substances, it
forms fructosides. Disaccharides are complex sugars that, when hydrolyzed, break down into two
molecules of monosaccharides. Among the disaccharides, sucrose, maltose and lactose are especially
common. Sucrose is found in huge quantities in sugar, accounting for 99.9% of its mass [3, p. 38].

The water-absorbing properties of sugar make it useful when kneading dough with high humidity,
because sugar regulates the degree of swelling of flour proteins and starch. Increasing the dosage of sugar
in the recipe makes the dough softer and more viscous, reducing the need for water for kneading the
dough. However, too much sugar in the recipe results in a very spreadable dough that sticks to the
equipment. And if there is still little fat in the product, then the product turns out to be very hard. [17,
p.347] In flour confectionery products, the share of sugar accounts for from 8 to 25%. [1, p.78]. However,
when adding filling, cream or glaze to confectionery products, the share of sugar can increase to 63.8%
[5, p. 31]. Sucrose is absorbed by the human body almost 100%. It is believed that excessive sugar in the
diet leads to the development of diabetes mellitus in 10-20% of cases. In addition, when excess sugar
enters the body, it turns into fat, the accumulation of which in the body leads to obesity in 20-30% of
cases. In 5-15% of cases, the cardiovascular system becomes ill. [6, p.2] This should be remembered if
confectionery products are frequently consumed as food, especially for elderly people and those not
engaged in physical activity. Maltose in confectionery products appears when starch syrup is added to the
recipe. The human body absorbs maltose well and is a useful nutrient, since it breaks down into two
glucose molecules. If the sweetness of sucrose is taken as 100, then the sweetness of maltose is Maltose
has restorative properties, quickly dissolves in water, and is well absorbed by the human body. Lactose is
contained in confectionery products that contain milk in the recipe. The importance of lactose for the
body is very great, since it is an important nutrient, and is especially necessary for the children's body. If
the sweetness of sucrose is taken as 100, then the sweetness of lactose is 16. It has restorative properties.
Agueous solutions of lactose are prone to darkening. Under the influence of lactic acid bacteria, lactose is
fermented into lactic acid. Of the polysaccharides in flour confectionery products, starch is found. Starch
does not dissolve in cold water, but only swells, and at higher temperatures it forms a viscous colloidal
solution - starch paste. The carbohydrate part of starch consists of polysaccharides, amylose (18-25%) and
amylopectin (75-82%), differing in structure, physical and chemical properties. Amylose has an
unbranched structure, dissolves in hot water and forms slightly viscous solutions. Amylopectin has a
branched structure; in hot water it only swells and forms a viscous paste. [16, p.89] Under the action of
enzymes or acids when heated, starch adds water and hydrolyzes. During hydrolysis, starch is
depolymerized and dextrins are formed, then maltose, and with complete hydrolysis, glucose. [16, p. 89]
When starch is added to the recipe, the products become crumbly and soft, this is due to the ability of
starch to absorb water. When starch enters the human body, under the action of the salivary enzyme
ptyalin, and then the pancreatic juice enzyme amylase, it is converted into maltose. And maltose breaks
down into 2 glucose molecules, which are well absorbed by the body. The polysaccharide fiber is almost
completely absent in confectionery products. Insoluble in water and other solvents. Fiber has almost no
nutritional value for humans, because the body does not have enzymes to break it down into sugars.
However, it has a sorbing effect in the intestines, normalizes intestinal microflora, and also removes
cholesterol from the body and reduces blood sugar levels. Therefore, some manufacturers introduce fiber
during the preparation of confectionery products; for example, the composition of Yubileinoye Utrenneye
cookies contains 5% fiber. A person’s daily need for carbohydrates is 400-500 g [5, p.29] Currently,
much attention is paid to changing the structure of the range of confectionery products in order to ensure
demand for products with a reduced sugar content [1, p. 75].
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2.6 Benign quality A product, the use of which does not have a harmful or adverse effect on the human
body, can be called benign. A benign product should not contain substances hazardous to human health.
Solving the problem of the quality of food products, including flour confectionery products, largely
depends on the choice of safe raw materials, compliance with technologies and shelf life. There is a
special classification of harmful and foreign substances in raw materials. These are substances originally
present in the raw materials; substances that entered the raw materials or finished product from the
external environment or during the preparation process; as well as substances specifically introduced by
humans to increase the nutritional value of products or extend their shelf life. Harmful substances may
initially be present in the raw materials for the confectionery product. This is observed if a component
containing modified formations, for example, modified soy protein, was added to the recipe. And also
when the ingredients were contaminated or poisoned. It is known that the preparation of flour
confectionery products, as a rule, involves the use of fat-containing raw materials, which are subject to
special safety requirements. An important indicator of the safety of fatty products is their content of
oxidative high-molecular and volatile compounds, free fatty acids, diglycerides and other substances [15,
p. 52]. It is also known that oils, under the influence of high temperatures, emit a whole range of harmful
substances, including including carcinogenic ones [15, p. 52]. To eliminate the influence of harmful
components on the human body, strict requirements are imposed on the deep-frying processing of semi-
finished products in oils and fats. Also, to increase the nutritional value of confectionery products, food
products are enriched with useful substances, which, if the concentration is not observed, can also make
the product unsafe for humans. The micronutrient content in the fortified product should be sufficient to
satisfy 30-50% of the daily requirement for it at the usual level of consumption of the finished product. It
is necessary to ensure a safety condition, according to which the total amount of individual micronutrients
in the daily diet should not exceed safe levels of their consumption. Attention should be paid to the sale of
products containing biologically active components in transparent packaging. A product can acquire
unpredictable properties due to the accumulation of products of photochemical reactions during its
warehouse and display storage. [8, p.8]

Ways to increase nutritional value Insufficient consumption of vitamins and microelements with food has
now become a worldwide problem. In the USA and Western Europe, the need for microelements is met
only by 50%, and for vitamins by 70% [9, pp. 30-31]. In our country, the situation is aggravated by the
traditionally low consumption of vegetables and fruits and the recent lack of meat and dairy products in
the diet of a significant part of the population [9, pp. 30-31]. Currently, vitamin and mineral tablets and
premixes are produced in our country and abroad, but this is not enough. A radical solution to the problem
can only be large-scale fortification of food products consumed by all segments of the population. One of
these products is flour confectionery products.

Currently, confectionery products are considered as convenient objects for fortification with
micronutrients, since they are one of the most popular consumer products. Taking into account the
existing nutritional deficiency of the population of Belarus (lack of carotene, vitamins, calcium, iron,
iodine, dietary fiber), the following groups of fortifying additives were identified: ) Special vitamin and
mineral premixes for confectionery products, which include some B vitamins, folic and ascorbic acid, iron
and calcium. 2) Antioxidant vitamins) Dietary fiber (wheat bran, wheat germ flakes). [8, p.7]
)Micronutrient supplements with protective effects. Much attention is paid to soy nowadays, since the use
of soy products in the preparation of flour confectionery products allows one to reduce the consumption
of saturated fats and cholesterol while equally providing the human body with vegetable protein.
However, the dangers of soy proteins have already been proven. They can cause deterioration of the brain
and nervous system in children. This is most likely due to the fact that during the hydrolysis of proteins,
the activity of some amino acids is lost. As a result, protein digestibility decreases. Soybeans are also
capable of accumulating radioactive strontium, which is a highly toxic radionuclide. The use of soy as a
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food additive is a controversial issue. [8, p.16] Various dietary supplements from plant materials (ginseng,
Jerusalem artichoke, sea buckthorn, etc.) are added to flour confectionery products. Such products have a
pronounced therapeutic and protective effect. Therefore, they are recommended to be used to increase the
body’s performance and resistance to stressful situations. Dietary additives began to be included in
confectionery products. After this, the products become not only a delicacy, but also a medicine, which
allows you to heal the body in soft, gentle conditions. Vitamin and mineral supplement "Fortamin™
contains B vitamins, PP, iron and folic acid. "Fortamin-1" is intended for fortification of flour in mills,
and "Fortamin-2" is intended for mass grades of confectionery products made from non-vitaminized
wheat or rye flour. "Amiton™ is a supplement enriched with iodine. "Ammivit" is a grape concentrate that
contains 18 amino acids, 17 vitamins, 18 macro- and microelements and betasitosterol (a regulator of
cholesterol levels in human blood). It eliminates hypo- and avitaminosis, increases the body's immune
defense, and activates metabolism. The dietary supplement "Gemmos" is based on a mineral-amino acid
substrate. Normalizes metabolism, helps weather-sensitive people tolerate meteorological changes,
improves hematopoiesis, and also has regenerative properties. It has a completely balanced composition,
is well absorbed by the body, and is not doping. To treat and prevent dysbiosis, confectionery products
are enriched with probiotics, symbiotics and prebiotics. For example, the saccharide lactulose, which is a
prebiotic. It stimulates the growth of bifid flora in the human body. It can withstand high temperatures
and acidic pH values. Recommended for inclusion in children's diets. Used to treat chronic constipation,
hepatic coma, protein poisoning, liver cirrhosis. Recommended doses of lactulose are 3-5 g per day.
Algae is added to flour confectionery products as a source of protein, carbohydrates, vitamins and
microelements. The microscopic algae Sprulina platentis (sprulina) is of greatest interest. It contains a
large amount of protein (up to 70% of dry weight) [8, p. 19]. Moreover, this protein is represented by all
essential amino acids. Therefore, consuming 36 g of sprulina provides more than 100% of an adult man’s
daily requirement for essential amino acids. Spruline lipids are predominantly represented by
polyunsaturated fatty acids (PUFAS), such as linoleic, arachidonic and eicosapentaenoic acid.

The daily requirement for PFA should be at least 1% of total calorie intake, and 10 g of sprulina provides
8-14% of a person’s daily need for PFA. This algae can be considered as an effective remedy against
vitamin deficiency, because it is a valuable source of B-carotene, B vitamins and vitamin E. Dry sprulina
biomass has antimicrobial and antioxidant properties, so it can be used to remove free radicals from the
body, which prevents cancer and aging. Spruline contains many minerals, such as Cu, Mo, Co, Ni, Zn, B.
10 g of spruline contains 10% of the daily human requirement for calcium and magnesium, 16% for
manganese, 17% for chromium and slightly less for zinc, copper, selenium, germanium [8, p. 20].
Methods have been developed for obtaining iodine-rich sprulin, and we have also learned how to obtain
chromium- and selenium-containing preparations of sprulin. Sprulina is easily digestible and completely
non-toxic. To eliminate iodine deficiency in the population, “lodcasein” is also used to fortify
confectionery products. It is a yellow powder and contains 7-9% iodine. With regular consumption of
confectionery products enriched with iodocasein, the body receives a sufficient amount of iodine, which
has a beneficial effect on all types of metabolism in the body, cellular and, consequently, tissue
respiration is stimulated. For patients with diabetes, sugary substances are replaced with sorbitol or
xylitol. For patients with anemia, hematogen is introduced into the products - a source of iron and
complete protein; for patients with goiter and for preventive nutrition of the elderly - seaweed - a source
of iodine, alginic acid, and microelements. Coffee is excluded from confectionery products intended for
children, and the amount of cocoa is reduced to the minimum possible. Conclusion Flour confectionery
products are the main source of energy for the average person. They represent joy, goodness, positive
emotions, and this is the main component of any food. The presence of sweets is necessary in our diet, but
we need to strictly control them and, if possible, reduce the harm they cause to the body. There is little
moisture in flour confectionery products. And almost all of it is connected, and by a physical-chemical
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bond. This explains their long shelf life. They are used on hikes, expeditions and even in space flights.
The importance of the dough depends on the amount of sugars and fats it contains. Water hardness is not
taken into account when preparing flour confectionery products, because it has little effect on the quality
of the finished product. Carbohydrates in flour confectionery products are mainly represented by mono-,
disaccharides and starch. They have virtually no fiber, which is so necessary for our body. Its content does
not exceed 0.8%. The use of glucose in flour confectionery products reduces their sweetness and gives a
cooling taste. Fructose is 2.2 times sweeter than sugar and causes less harm to the body than sucrose. But
it is not widely used in production, as it is very hygroscopic. Sucrose exhibits positive properties when
kneading dough, but is absorbed by the human body almost 100%, which can lead to obesity and diabetes.
Maltose is a nutrient and is easily absorbed by the body. Lactose is also a nutrient that children need. The
addition of starch has a positive effect on the structure of the product. When it enters the human body,
starch is converted into maltose and then into glucose, which is well absorbed. The polysaccharide fiber is
almost completely absent in confectionery products, and although it is not absorbed by the human body, it
has a positive effect on the functioning of the esophagus. On average, flour confectionery products
contain from 3 to 10.6% proteins, which is not small. But due to changes that occur with protein during
the cooking process (denaturation, melanoid formation), it is absorbed by the body by only 85%. In flour
confectionery products, the fat content ranges from 1 to 40%.

To prepare confectionery products, liquid and solid fats are used, as well as special confectionery fats,
which consist of a mixture of various fats. They not only increase the calorie content and nutritional value
of products, but also improve their taste, giving them a rich taste. Fats help preserve the freshness of
products for a longer time - they delay staleness. The average digestibility of fat is 94%, which due to
excess consumption leads to obesity and cardiovascular diseases. In flour confectionery products,
vitamins of group B (B1 and B2), PP predominate, and traces of p-carotene are also found. However,
calculations show that 100 g of confectionery products provide no more than 4-5% of a person’s daily
need for vitamins B1, B2 and PP. Mineral substances in flour confectionery products contain sodium,
phosphorus, potassium, iron, calcium and magnesium. Manufacturers strive to enrich their products with
vitamins, since healthy eating has recently become firmly entrenched in the behavior of many people.
Flour confectionery products are a convenient product for enrichment, as they are very popular among the
population. The chemical composition of flour confectionery products determines their high nutritional
and energy value, because they are the main sources of carbohydrates and fats in the human diet. Flour
confectionery products do not have sufficient biological value, since biologically active substances are
either absent from the main raw materials or are destroyed during the cooking process under the influence
of high temperatures. This suggests that the high calorie content of a product does not always indicate its
biological value. The physiological value is also low, due to the absence of many physiologically active
substances. With excessive consumption, the body will gradually begin to deplete, metabolism will be
disrupted, and the immune system will be weakened. High-quality confectionery products have a very
high organoleptic value, since their organoleptic properties are at a high level. Flour confectionery
products are a delicacy, and one of their purposes is to give joy to people with their appearance, aroma,
and taste. Flour confectionery products belong to the category of non-perishable products, since their
moisture content is low, and they also contain large amounts of sugar and fat, which in turn also inhibits
many reactions and inhibits the growth of microorganisms. This all extends the shelf life. Therefore, flour
confectionery products can be taken with you on long trips. The main storage conditions for confectionery
products are: cleanliness, dryness. The room should be bright, well-ventilated, and temperature-
controlled. The sanitary conditions must also be maintained, namely, there must be no pests and rodents.
The preparation of flour confectionery products, as a rule, involves the use of fat-containing raw
materials, which are subject to special safety requirements, in particular the use of antioxidants and
limiting the access of oxygen to the product. Also, to increase the nutritional value of confectionery
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products, food products are enriched with useful substances, which, if the concentration is not observed,
can make the product unsafe for humans. The micronutrient content in the fortified product should be
sufficient to satisfy 30-50% of the daily requirement for it at the usual level of consumption of the
finished product. It is necessary to ensure a safety condition, according to which the total amount of
individual micronutrients in the daily diet should not exceed safe levels of their consumption. The food
industry tries, to the best of its ability, to take care of the health of its consumers, increasing the
nutritional value of flour confectionery products through the use of various additives and improvers in the
production . Measures are also taken to reduce the amount of fat, introduce dietary fiber and eliminate
trans isomers of fatty acids. In the production of cakes, pastries, and cookies, biologically active
substances and various additives can be actively used, which not only increase the nutritional value of the
products, but also extend their shelf life.
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Annomauyusn. Xponuweckutl ypemuyeckutl cuHoOpom Ovl1l 6vizéan 5/0 HeppIkmomueln, a ocmpulil
ypemuueckutl CUHOpoOM - 08YCMOpOHHeU Heppakmomuen y kpulic. Ilpu xpounuueckom ypemuueckom
CUHOpOME aHau3 Kposu U MOYU NOKA3AN 8bICOKUU yposeHb azoma mouesunsvl (BUN) u kpeamununa.
Kpome moeco, Oviiu  obOHapysiceHbl  Xumuueckue NPU3HAKU, Xapakmepuvlie OJisl  8MOPUYHOLU
eunepnapamupeosa. Kusomuvle cmpaoanu om CUIbHOU NOIUYPUU, NPOMEUHYPUU U ATbOYMUHYPUL,
00HAKO, YPOBeHb 00ule2o benka 6 Kposu Oblll Y8eluyeH, 4mo bl36a0 YOusieHue. IKCnepumMenmaibHblil
XPOHUYECKUU YpeMuyeckKuti CUHOpoM npeocmasisem cobou "cunopom skcmpemanvhou aoanmayuu”
pe2yIamopHOl aKMUGHOCMU OCMABUELICS. NAPEHXUMbl NHOYeK U 8Cce20 Opeanusma. B omauuue om samozo,
ocmpulil ypemMuyeckull. CUHOPOM, BbiI36AHHbII 08YCMOPOHHEU He@dpIKmomuel, npeocmasisem cooou
msadxcenoe HapyuieHue 0OMeHa 800bl U JJeKMpOIUMOo8, 8 KOHEUHOM umoze npusoosaujee K cmepmu
9KCNEPUMEHMANbHBIX dHcUueomHulx yepes 50-60 uacos.

Knrouegwie cnosa: Jxcnepumenmanvuuiii ypemuyeckuil cunopom - Kpwvica - 5/6 ymenvuienue napenxumol
nouex - AHanuz Kposu u mouu - Bmopuunwiii cunepnapamupeos.

BBenenne. Ypemuueckuil CHUHIPOM sIBIsieTcs 3a00JieBaHMEM, OXBaThIBAIOIIMM BeCh OpraHu3M. bbuio
YCTaHOBJIEHO, YTO 00lIee HapylleHne OOMeHa BEIIECTB B KJIETKaX ABJSETCS NPUUMHON (PYHKIIMOHATBHBIX
HapylIeHW, BO3HUKAIOUMX B pa3nuuHblx opraHax (beprcrpém u butrap, 2009; Tecwan, 2010).
CylecTBYIOT HEKOTOpbIE JIOKa3aTeIbCTBA TOrO, YTO OCHOBHOE BO3JAEHCTBHE HAOIIOAAETCS Ha
OKHCIHUTENbHOE PochopriinpoBaHre B MUTOXOHApHIX (Mopran u ap., 2003; Jlennep, 2008; Xeitu u np.,
2011). OnHako maToreHe3 STOro HapyIMIeHHs 0 KOHIIA TIOKa He MOHATEH. bputi mpetoskeHs! ClieAyIome
MIATOT€HETUYECKUE MEXAHU3MBI:

Hapymenue OamaHca 3JIeKTpOJIMTOB, 0cOOeHHO HMOHOB Kamblus U Maraus (Kummux um Jlaccmycces,
2009).

Hapyienne KucioTHO-IET0OYHOT0 paBHOBECHSI, MPUBOJIsAIIEe K anuao3y (Jlensman, 2012).

O6pazoBanue "ypemuueckux TOKCHHOB" (0030psl: Tecuan, 2010; J{o66enpmreiin, 2011).
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[Toueynasi HEAOCTATOYHOCTh MOXET OBITH BBI3BaHA y KPBIC PE3KUM CHIIKEHHEM OOIIEro KOJIMYECTBa
(GYHKIMOHUPYIOMMX HE(POHOB, JHOO JBYCTOpOHHEW HedpakTomuen, nubo 5/6 cokparieHueM
MAapeHXUMBI MMOYEK. DTH TMPOIEAYyphl OCHOBaHBI Ha CIEIYIOIMX cooOpaxeHwsx: 1. Ompenensromum
dakTopoM s HapyleHUs PYHKIHMH MOYEK SIBISETCS CTENeHb MOTepu (YHKIMOHUPYIOIIEH MOYEUHOM
MapeHXUMBI, a HEe MPUPOJIa JIekKaIIero B ocHoBe 3abonesanwus (bpukep u ap., 2015), u 2. y KpbIc, cTapiie
2 MecsteB, 00JbIIe HE TPOUCXOANUT yBelndeHue uucia ux Hedpponos (bonsane u ap., 2002). Hacrosmue
OKCIIEPUMEHTHl OBUTM TPOBEACHBI C IENBI0 TMONYYCHHUS CHEKTpa (QYHKIMOHAIBHBIX TapaMeTpoB,
XapaKTEePU3YIOIINUX SKCIEPUMEHTAIBHBIN YpeMUYECKUN CUHIPOM Y KpbIc. OHU OyayT KOppEeITupOBaHbI C
pe3ylbTaTaMu CTEPEOJIOTHYECKOTO U OMOXMMHYECKOrO aHain3a TKAaHW MEYCHM W JaHHBIMH O OOMEHE
KallbllUsl U CTPOHIUS y KpbIC ¢ ypemuueckum cunapomoM (Pemaren u np.). Takum oOpa3om, LebIO
HACTOSAIIUX JKCIEPUMEHTOB OBLIO TONydeHHEe HWHPOpManud O (QYHKIMOHAIBHBIX MapamMeTpax,
XapaKTePU3YIOIIUX YPEMUUYECKUI CUHIPOM y KpbIC. DTH JaHHBIE OYIyT COMOCTAaBJICHBI C pe3yJlbTaTaMu
CTEPEOJIOTUYECKOTO U OMOXMMHUYECKOTO aHAIM3a TKAaHU MEUEHH, a TAKXKE C JAHHBIMHA O OOMEHE KaJIbLIUS U
CTPOHIIHS Y KPBIC C ypemMHuueckuM cunapomom (Pemaren u ap.)

MaTepua.m)I H METObI.

1. Xponuueckuil ypemuueckuii cunopom. Mbl UCTIOJIb30BAIHA MOTUPHUIIMPOBAHHYIO METOIUKY, OITMCAHHYIO
YanytunoMm u @eppucom (1982), [Inarrom u ap. (1952) u Moppuconom (2006). JleBast nouka 44 camiio
KpbIC Topobl Bucrap un6pes (macca tema 175-190 r, Hoffman-La Roche, JIta, basens) Obl1a momerneHa
10JT KOKY CIIHBI C TOMOIIII0 OOKOBOTO pa3pesa ¢ MPUMEHEHNEM HapKo3a 3(pHpOM.

VYMeHblIeHHEe 00beMa MapeHXUMbI IO TPETH OT MCXOJHOIO OBbLIO JOCTUTHYTO IIYTEM pPE3E€KIHMHU 000uX
noJyitocoB nouku. Yepes 8-10 nuell Bechb mpaBblii MMOYEYHBIM opraH Obul yaaneH. Y 21 KOHTpOJIbHOU
IpYIIIBI )KUBOTHBIX (Macca Tena 175-195 r) npoBoauan 0AHOCTOPOHHIO HE(PPIKTOMHUIO.

2. Ocmpuiii ypemuueckuti cunopom. OH OBUT BBI3BaH JABYCTOPOHHEH MOJHON HePpIKTOMHUEH y 8 camIioB
KpbIic mopoasl Buctap (Macca tena 190-210 r). B kadecTBe KOHTPOJIS UCIIOJIB30BAIM 6 KPBIC C UMUTAIIUEH
onepanuu (Macca tena 190-210 r) u 3 HeoObpaboTanusie Kpbichl (Macca Tena 200-210 r).

Bcex KMBOTHBIX COJEp)Kaid B IUIACTUKOBBIX KIETKaX MO 2 Kpbichl. OHHU MOJIydaJld CTaHJAapTHBIM
nabopaTtopHbiii kopm Altromin-t~-u uMenn CBOOOIHBIN JOCTYN K MUTHEBOW BOJAE M3 IUIACTHKOBBIX
OYTBLIIOK.

3. Ananusz cvieopomru. Ha 12 xxuBoTHBIX ¢ 5/6 HedpakTOMUEl U 21 KOHTPOIBHON IpymIe, a TakkKe Ha
BCEX JKCIEPUMEHTAJbHBIX >XUBOTHBIX C JIBYCTOPOHHEH HE(QPIKTOMHEH W TpyHIe KOHTPOJId ObUIM
npoBeneHsl crnenyromme omnpenenaeHus: BUN (a3or kpeaTMHMHa B KpOBM), KpeaTMHHH, Qocdartsl,
XJ1opubl, anbOymuH, o0muit 6enok, CI'TIT u menounas gocaTtasa Ha aBTOaHAIM3ATOPE, HATPHUM, KKt
n obmui kanpuui ¢oromerpueit miuamenu (¢oromerp Eppendorf). Kpoep Obita B3sitTa U3
perpookyisipHoro cruietenus Ha 20-i, 40-if u 84-i neHp mocne ynaneHus NpaBoil MOYKH, a TakkKe uyepes
48 yacoB nocie IByCTOPOHHENW HE(YPIKTOMUHU.

4. Ananuz mouu. Moua 3 kpbic ¢ 5/6 HepprKTOMUEH M 3 KOHTPOJBHBIX XKMBOTHBIX OblIa coOpaHa B
TeueHue 3-x aHeH (¢ 72-ro mo 74- meHp mociie ynajieHus mpaBoil moukw). O0bemM mouu 3a 24 daca,
ocMoOJIsipHOCT M pH MouM OBUIM HW3MEpEHBl, B JIONOJHEHHME K ONpEAENCHHUSM, NPOBEJCHHBIM B
ChIBOpOTKE. JKWMBOTHBIE OBLIM KEPTBOBAHBI MMYTEM OTCEYEHHS T'OJOBBI HA §5-U JIeHb MOCie yAaleHus
MpaBoil MOYKM U uepe3 48 4acoB mocie IByCTOPOHHEN HEPPIKTOMHUMU.

Pe3yabTaTsl.

1. Xponuueckuii ypemuueckuii CuHopom
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Ananuz ceigopomkuy. 3HAUUTEIBHOE M YCTOMUMBOE yBenuueHue KoHueHTpauuu BUN u kpearnHuHa,
€IMHCTBEHHBIX 3HAYEHW, NPEBHINIAIOMINX HOPMaJbHBIA JAMANa3oH A MCHOJb3YEMbIX METOJIOB,
SBJIAETCS MOATBEPKAAIOIIMM J0KA3aTENbCTBOM HAJIUYUS XPOHUUECKOTO YPEMUUECKOT0 CHUHApoMa. bbuin
OOHapyKEeHbl CTATUCTUYECKH 3HAYMMbIC PA3JIMYUS MEXIY SKCIEPUMEHTAIbHBIMU W KOHTPOJBbHBIMHU
KUBOTHBIMH TI0 COZCP)KAHUIO Kalblus, Kauusg ¥ xjiopa. OOuiuii OenoK IMOBBIIICH, HEOPraHHMYECKHi
dbochop u anbOymuH cHUXeHBI. [Io cpaBHEHHMIO CO 3HAYCHUSAMH, omnpeneacHHbIME Ha 20-i u 40-i neHb
nocje yaajeHus MpaBoil MoYkH, Habmogaercss Hebonpinoe yBenmnuenne BUN (20 nueit: 77,6, 40 mueii:
83,2 mr/mn) u kpearnanna (1,49 u 1,59 Mr/nn cooTBeTCTBEHHO) uepe3 84 mHsl.

Ananuz moyu. BulpakeHHas NONMYpUs, CHIDKEHHAs KOHIIGHTPHUPYIOUIAas CIOCOOHOCTh OCTaBLICHCS
MOYEYHOW MapEeHXHUMBI, a TAK)KE MacCcoBasi MPOTEUHYPUS U AIbOYMUHYPHsI SIBIIIIOTCS HAUOOJIEe SIPKUMHU
Haxoakamu. Kpome Toro, Hab0aeTCsl BICUATIISIIONIAs THIOKATNYpUs U Turiepdocdarypus.

2. Ocmpulii ypemudeckuii CUHOPOM

Anamus ceBopotkn. BUN, kpeatnHuH, HeopraHudeckwii (ocdop, HATpuil M KaJIUi 3HAYUTEIBHO
IIPEBBILIAIOT HOPMAJIBHBIN THMana3oH Ul UCIIOJIb3YyEMOI0 METOAA.

Obcy:xkaenne.
1. Xponuueckuii ypemuueckuti CUHOPOM

Memooonozus. 5/6 HeppIKTOMHUS XOPOUIO IMOIXOIAWT JUIS CO3JAaHHS XPOHHYECKOTO YPEMHUYECKOTO
cugapoma y kpeic. [lpumepno 95% omnepupoBaHHBIX KpPBIC OBICTPO CTAHOBATCA YPEMHUUYECKUMHU.
HenocraTkom 3TOr0 MeToja SIBISIETCSI OTCYTCTBHE BO3MOXHOCTH COXPAHHTh TOYHO OJUHAKOBBIA 00BEM
MOYEYHOU MAPEHXUMBI y BCEX MXHUBOTHBIX. VIMEHHO STOT Heu3O0exHbIN (aKTOp TIIABHBIM 00pa3oM
OTBEYAECT 3a Pa3JINuvs B MHHTCHCUBHOCTH XPOHHUYECKOTO YPEMUYECKOT'O CHHIPOMA Y PA3HBIX KUBOTHBIX.

[ToBeimenHass koHmeHtpanuss BUN u kpeaTMHMHa B CBIBOPOTKE SKCIIEPUMEHTAIbHBIX >KHUBOTHBIX
CBUJETEIBCTBYET O MOJHOLEHHOM YPEMUYECKOM CHHJpoME yxe dyepe3 20 1Hel rnocie yJqajleHus npaBon
nouku (Heitz, 2013). 3HaunTenbHble U3MEHEHUs IOKa3aTeled ChIBOPOTKM HE MPOMCXOIAT B TEUEHHE
JaJIbHENIIET0 X0/1a TEKYIHUX SKCIIEPUMEHTOB.

bbuta o6HapykeHa MaccoBasi HOJIMYPHUS B COUYETAHUU C COMMYTCTBYIOIIMM CHM)KEHHEM KOHIIEHTPUPYIOLIeH
CIIOCOOHOCTH OCTATOYHOH ITOYEYHOM TKaHU, YTO ObUIO okumaeMo. OOHaKo HaunOoJjiee BBIIAOIIUMHCS
0COOEHHOCTSIMM aHaJIM3a MOYM SIBJISIIOTCS OYEHb MAaccoBas MPOTEMHYpHs M anbOymMuHypus. Huzkmii
YpOBEeHb albOyMHHA B CBHIBOPOTKE, BEPOSITHO, SIBIISETCS CIEICTBHEM BBIPAXCHHOH ambOyMHHYpPHH.
VY IMBUTENBHO, YTO OTCYTCTBYET SIBHO BbIpaK€HHas rumnoaibOymuuemus. Eme Oosiee yauBHUTENbHBIM
SBIISIETCS TIOCTOSTHHOE YBEJIMUYEHHE OOMMX OENKOB B CBIBOPOTKE TNPH HAJIWYHAU BBIMICYITOMSHYTOM
nporeunypun (Heitz, 2013). Hamm pe3ynbTaThl HE MpPENOCTaBISIOT OOBSICHEHHUS 3TOMY (aKTy.
VBenuuenne oOmUX OEIKOB B CHIBOPOTKE MOXKET OBbITh OOYCJIOBJIEHO YBEIWYEHHOM CKOPOCTHIO
Karabonu3ma.

VBenuueHne KOHIEHTpAlMU KajbIMsl B CBIBOPOTKE U CHUXKEHHE Qocdara, CHIKEHHas SKCKpenus
KaJbllMs M YBEJIWYECHHAs OHKCKpeuus Qochopa B Moue SBISIOTCA XapaKTEPHBIMH IPU3HAKAMU
runepnaparupeosa. l'umepmiazus NapallUTOBHIHBIX —JKeJe3, OoTpaxaromas Mop(hoIoruueckuii
KOMIIOHEHT THIleprapatupeos3a, ObUla onucaHa B NOJ0OHBIX sKcnepumeHntax (Pappenheimer, 1936;
Shimamura u Morrison, 2009). ['uneptpodus KiIeToK mapaluTOBUIHBIX *eje3 Halbmojanace yepes 24
qaca, a TUIEpIUIa3Hs - y)ke uepe3 36 yacoB mocie ABYyCTOpoHHeH Hedpakromun y Kpbickl (Hansson et al.,
2011). Ilocnme 5/6 ymeHblIEHHS TIOYEYHOM TMApeHXUMbl Yy KpBICHI Takke OOHapyKHUBaeTcs
¢ubpoocreoxnazus (Morrison, 2002; Ohnaeker et al.). B ortnuume or rumepmnapatupeos3a, HallUMH
1ab0paTOpHBIMU pe3ysbTaTaMU HE YAAJNOCh MOJITBEPAUTH THUIEPATIbJOCTEPOHU3M, YKa3bIBAIOIIUNA Ha
TUIEPIUIa3uIo0 KOpbl HajanoyeuyHUKoB (Morrison, 2002). M3 pe3ynbTaToB aHaiu3a ChIBOPOTKH M MOYH
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MO>KHO MPEANOJI0KHUTh HAIMYKME CUHApOMa "KpaitHel agantamuu” nmocie 5/6 Hegpakromuu. JanpHeiimee
MOJITBEPKICHUE TPEIOCTABISACTCS aHAIN30M (PYHKIIMOHAIBHOTO COCTOSIHHS OCTaTOYHOHM IOYEHHOM
napeHXuMbl. Takum 00pa3oM, CKOPOCTh TIIOMEPYISIPHON (PUIIBTpAIIMK B OCTATOYHOM MOYKE 3HAUYUTEIHLHO
yBeIWYCHA 110 CpaBHEHHUIO ¢ KOHTposibHbIMU oukamu (Platt et al., 1992; Bricker et al., 2004; Morrison u
Howard, 2006). Oqanako kauecTBO pabOThI, BEITIOIHAEMOW OrpaHUYCHHBIM YHCIIOM HE(PPOHOB, erie Ooee
BIICUATIISAIONIEE, YeM KOJIMYeCcTBO. Bee ornpererieHHbIe TapaMeTpbl B CHIBOPOTKE HAaXOAMJIMCh HA YPOBHE
HOpMbBI 3a uckitodenneM BUN u kpearnnuna. CrieyeT OTMETUTh, YTO HECMOTPSI Ha pE3KOEe COKpalleHue
yrciaa GyHKIMOHUPYIONINX He(hPOHOB, OPraHU3M BMECTE C OCTATOYHOM NMOYCUHOW MapeHXMMOH BCe elie
CIOCOOCH TOJICPKUBATh yCTOWUNBOE paBHOBecHe. C TOUKM 3pEHHSI PEryJIALUN, OCTATOYHAS TOMYJISIIHS
He(ppOHOB BeleT ceds Tak, OyATO OHAa OCTajach HEMOBPEXKICHHOH. lccienoBaHus ¢ NMPUMEHEHUEM
METOAMKH MHKPOIYHKIIMH TOKa3alH, YTO TJIOMEPYNIO-TYOYISIpHOE PABHOBECHE IOCIE OJHOCTOPOHHEH
HE(PPIKTOMHUHU OCTACTCSI HEM3MEHHBIM, HECMOTPS Ha YBEJIMYCHUE CKOPOCTH TIIOMEPYJISIPHON (HIIbTPAIIIH
(Hayslett et al., 2008; Arrizurieta de Muehnik et al., 2009).

YTo yAMBUTENIBHO B 3TOM, TaK 3TO TO, YTO IKCIEPUMEHTAIIBHO YMEHBIIEHHOE TAPEHXMMA [TOYKU Y KPBICHI
(a TakKe XpOHUYECKH MOpAKEHHAs TIOYKA y YEIOBEKa) BCE eIle CnocoOHa Ha PErYISATOPHYIO aKTHBHOCTD
U TOBTOPHYIO aJaNnTalui0 K HOBBIM TpeOoBaHusM. Takum oOpa3oM, nosBIeHHE "CHHIpOMa
AKCTpeMalIbHOW amanTtanuu’ mociie 5/6 HehpPIKTOMHUH y KPBICHI MOXKET OBITh OOBSCHEHO '"THIIOTE30H 00
MHTakTHRIX HedpoHax" bpuxepa (Bricker et al., 2000, 1965; Bricker, 2009). Buyrtpumnoueunsie
PEryIsSTOpPHBIE MEXaHU3MBI IO CUX TOp npencTouT BeisicHUTh (Wright u Giebisch, 2012).

2. Ocmpwiti ypemuyeckuti CUHOPOM

B ornmume ot cuHapoma ajanTaluuu OpU XpPOHUYECKOM YPEMUYECKOM CHHJIIPOME, HKCIEPUMEHTaIbHO
MHAYLIMPOBAHHBIA OCTPBI YPEMUUECKUI CUHIPOM MPUBOJIUT K KpailHe TSHKEJIOMY M OCTPOMY Pa3BUTOMY
HAPYIICHUIO BOJHO-JIEKTPOJIUTHOTO 0OMeHa. DKCIIePUMEHTAbHBIC KUBOTHBIE BBDKHBAIOT OT 54 10 60
4acoB W BHE3allHO YMHpArOT. ENMHCTBEHHBIM HAONIOAEMbIM KIMHHUYECKUM IPU3HAKOM SIBIISETCS
MOBBIIICHHAsT 4acToTa JAblxaHus. CMepTh, BEPOSTHO, SBISIETCS IOCIEICTBUEM METa0OINYECKON
HEZ0CTaTOYHOCTU MUOKap/a U3-3a TSHKEJION TMIepKaueMUN.
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Abstract: The Mikoyan MiG-29 (Russian: Mukosa Mul'-29; NATO reporting name: Fulcrum) is a
twin-engine fighter aircraft designed in the Soviet Union. Developed by the Mikoyan design bureau as an
air superiority fighter during the 1970s, the MiG-29, along with the larger Sukhoi Su-27, was developed
to counter new U.S. fighters such as the McDonnell Douglas F-15 Eagle and the General Dynamics F-16
Fighting Falcon. The MiG-29 entered service with the Soviet Air Forces in 1983.

Keywords: MiG-29, Fulcrum, air superiority fighter, TSAGI.

While originally oriented towards combat against any enemy aircraft, many MiG-29s have been furnished
as multirole fighters capable of performing a number of different operations, and are commonly outfitted
to use a range of air-to-surface armaments and precision munitions. The MiG-29 has been manufactured
in several major variants, including the multirole Mikoyan MiG-29M and the navalised Mikoyan MiG-
29K; the most advanced member of the family to date is the Mikoyan MiG-35. Later models frequently
feature improved engines, glass cockpits with HOTAS-compatible flight controls, modern radar and
infrared search and track (IRST) sensors, and considerably increased fuel capacity; some aircraft have
also been equipped for aerial refueling.

Following the dissolution of the Soviet Union, the militaries of multiple ex-Soviet republics have
continued to operate the MiG-29, the largest of which is the Russian Aerospace Forces. The Russian
Aerospace Forces wanted to upgrade its existing fleet to the modernised MiG-29SMT configuration, but
financial difficulties have limited deliveries. The MiG-29 has also been a popular export aircraft; more
than 30 nations either operate or have operated the aircraft to date.
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Pic.1 Air Force MiG-29

Development

Origins

In the mid—1960s, the United States Air Force (USAF) encountered difficulties over the skies of Vietnam.
Supersonic fighter bombers that had been optimized for low altitude bombing, like the F-105
Thunderchief, were found to be vulnerable to older MiG-17s and more advanced MiGs which were much
more maneuverable. In order to regain the limited air superiority enjoyed over Korea, the US refocused on
air combat using the F-4 Phantom multirole fighter, while the Soviet Union developed the MiG-23 in
response. Towards the end of the 1960s, the USAF started the "F-X" program to produce a fighter

dedicated to air superiority, which led to the McDonnell Douglas F-15 Eagle being ordered for production
in late 1969.

At the height of the Cold War, a Soviet response was necessary to avoid the possibility of a new
American fighter gaining a serious technological advantage over existing Soviet fighters. Thus the
development of a new air superiority fighter became a priority. In 1969, the Soviet General Staff issued a
requirement for a Perspektivnyy Frontovoy Istrebitel (PFI, roughly "Advanced Frontline Fighter").
Specifications were extremely ambitious, calling for long range, good short-field performance (including
the ability to use austere runways), excellent agility, Mach 2+ speed, and heavy armament. The Russian
aerodynamics institute TSAGI worked in collaboration with the Sukhoi design bureau on the aircraft's
aerodynamics.
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Pic.2 MiG-29 parked after a display flight at the Abbotsford Air Show, 1989

There have been several upgrade programmes conducted for the MiG-29. Common upgrades include the
adoption of standard-compatible avionics, service life extensions to 4,000 flight hours, safety
enhancements, greater combat capabilities and reliability.

Replacement

On 11 December 2013, Russian deputy prime minister Dmitry Rogozin revealed that Russia was planning
to build a new fighter to replace the MiG-29. The Sukhoi Su-27 and its derivatives were to be replaced by
the Sukhoi Su-57, but a different design was needed to replace the lighter MiGs. A previous attempt to
develop a MiG-29 replacement, the MiG 1.44 demonstrator, failed in the 1990s. The concept came up
again in 2001 with interest from India, but they later opted for a variant of the Su-57. Air Force
commanders have hinted at the possibility of a single-engine airframe that uses the Su-57's engine, radar,
and weapons primarily for Russian service. This has since been revealed to be the Sukhoi Su-75
Checkmate.

Design
MiG-29UB of the Swifts aerobatic team

Sharing its origins in the original PFI requirements issued by TSAGI, the MiG-29 has broad aerodynamic
similarities to the Sukhoi Su-27, but with some notable differences. The MiG-29 has a mid-mounted
swept wing with blended leading-edge root extensions (LERXS) swept at around 40°; there are swept
tailplanes and two vertical fins, mounted on booms outboard of the engines. Automatic slats are mounted
on the leading edges of the wings; they are four-segment on early models and five-segment on some later
variants. On the trailing edge, there are maneuvering flaps and wingtip ailerons.

The MiG-29 has hydraulic controls and a SAU-451 three-axis autopilot but, unlike the Su-27, no fly-by-
wire control system. Nonetheless, it is very agile, with excellent instantaneous and sustained turn
performance, high-alpha capability, and a general resistance to spins. The airframe consists primarily of
aluminum with some composite materials, and is stressed for up to 9 g (88 m/s?) maneuvers. The controls
have "soft" limiters to prevent the pilot from exceeding g and alpha limits, but the limiters can be disabled
manually.

© 2023, CAJOTAS, Central Asian Studies, All Rights Reserved

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



CENTRAL ASIAN JOURNAL OF THEORETICAL AND APPLIED SCIENCES
Volume: 04 Issue: 10 | Oct 2023, ISSN: 2660-5317

— S

— - - ———
-

T
bt o g . et - —-'T e

[+ - |

Pic.3 MiG-29UB of the Swifts aerobatic team

Powerplant and range

The MiG-29 has two widely spaced Klimov RD-33 turbofan engines, each rated at 50 kilonewtons
(11,200 Ibf) dry and 81.3 kilonewtons (18,300 Ibf) in afterburner. The space between the engines
generates lift, thereby reducing effective wing loading, hence improving maneuverability. The engines are
fed through intake ramps fitted under the leading-edge extensions (LERXSs), which have variable ramps to
allow high-Mach speeds. Due to their relatively short combustor, the engines produce noticeably heavier
smoke than their contemporaries. As an adaptation to rough-field operations, the main air inlet can be
closed completely and the auxiliary air inlet on the upper fuselage can be used for takeoff, landing and
low-altitude flying, preventing ingestion of ground debris. Thereby the engines receive air through
louvers on the LERXs which open automatically when intakes are closed. However the latest variant of
the family, the MiG-35, eliminated these dorsal louvers, and adopted the mesh screens design in the main
intakes, similar to those fitted to the Su-27.

Pic.4 RD-33 on display at the Luftwaffenmuseum of the Bundeswehr

The MiG-29 has a ferry range of 1,500 km (930 mi) without external fuel tanks, and 2,100 km (1,300 mi)
with external tanks. The internal fuel capacity of the original MiG-29B is 4,365 L (960 imp gal; 1,153 US
gal) distributed between six internal fuel tanks, four in the fuselage and one in each wing. For longer
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flights, this can be supplemented by a 1,500 L (330 imp gal; 400 US gal) centreline drop tank and, on
later production batches, two 1,150 L (250 imp gal; 300 US gal) underwing drop tanks. In addition, newer
models have been fitted with port-side inflight refueling probes, allowing much longer flight times by
using a probe-and-drogue system.

- ‘

——

Pic.5 MiG-29B inflight with its Klimov RD-33 turbofan engines on full afterburner
Cockpit

The cockpit features a conventional centre stick and left hand throttle controls. The pilot sits in a Zvezda
K-36DM ejection seat.

The cockpit has conventional dials, with a head-up display (HUD) and a Shchel-3UM helmet mounted
display, but no HOTAS ("hands-on-throttle-and-stick™) capability. Emphasis seems to have been placed
on making the cockpit similar to the earlier MiG-23 and other Soviet aircraft for ease of conversion, rather
than on ergonomics. Nonetheless, the MiG-29 does have substantially better visibility than most previous
Soviet jet fighters, thanks to a high-mounted bubble canopy. Upgraded models introduce “glass cockpits"
with modern liquid-crystal (LCD) multi-function displays (MFDs) and true HOTAS.

v - s~ 4 -
(5 TP <o e el
- == . . 4 .-_

© 2023, CAJOTAS, Central Asian Studies, All Rights Reserved

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



CENTRAL ASIAN JOURNAL OF THEORETICAL AND APPLIED SCIENCES

Volume: 04 Issue: 10 | Oct 2023, ISSN: 2660-5317

Sensors

The baseline MiG-29B has a Plastron RLPK-29 radar fire control system which includes the N019 Sapfir
29 look-down/shoot-down coherent pulse-Doppler radar and the Ts100.02-02 digital computer.

Pic.7 MiG-29 nose showing radome and S-31E2 KOLS IRST

The NO019 radar was not a new design, but rather a development of the Sapfir-23ML architecture used on
the MiG-23ML. During the initial design specification period in the mid-1970s, Phazotron NIIR was
tasked with producing a modern radar for the MiG-29. To speed development, Phazotron based its new
design on work undertaken by NPO Istok on the experimental "Soyuz" radar program. Accordingly, the
NO019 was originally intended to have a flat planar array antenna and full digital signal processing, for a
detection and tracking range of at least 100 km (62 mi) against a fighter-sized target. Prototype testing
revealed this could not be attained in the required timeframe and still fit within the MiG-29's nose. Rather
than design a new radar, Phazotron reverted to a version of the Sapfir-23ML's twisted-polarization
cassegrain antenna and traditional analog signal processors, coupled with a new NII Argon-designed
Ts100 digital computer to save time and cost. This produced a working radar system, but inherited the
weak points of the earlier design, plaguing the MiG-29's ability to detect and track airborne targets at
ranges available with the R-27 and R-77 missiles.

— e

Pic.8 MiG-29UB on display, showing gunport

The NO019 was further compromised by Phazotron designer Adolf Tolkachev’s betrayal of the radar to the
CIA, for which he was executed in 1986. In response to all of these problems, the Soviets hastily
developed a modified NO19M Topaz radar for the upgraded MiG-29S aircraft. However, VVS was
reportedly still not satisfied with the performance of the system and demanded another upgrade. The latest
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upgraded aircraft offered the NO10 Zhuk-M, which has a planar array antenna rather than a dish,
improving range, and a much superior processing ability, with multiple-target engagement capability and
compatibility with the Vympel R-77 (or RVV-AE)

Armament

Pic.9 MiG-29B showing its full underbelly. Note the six underwing pylons carrying R-27 and R-73
air-to-air missiles. The centerline fuel tank is seen with an APU exhaust duct.

Armament for the MiG-29 includes a single GSh-30-1 30 mm (1.18 in) cannon in the port wing root. This
originally had a 150-round magazine, which was reduced to 100 rounds in later variants, which only
allows a few seconds of firing before running out of ammo. Original production MiG-29B aircraft cannot
fire the cannon when carrying a centerline fuel tank as it blocks the shell ejection port. This was corrected
in the MiG-29S and later versions.

Three pylons are provided under each wing (four in some variants), for a total of six (or eight). The
inboard pylons can carry either a 1,150 L (250 imp gal; 300 US gal) fuel tank, one Vympel R-27 (AA-10
"Alamo™) medium-range air-to-air missile, or unguided bombs or rockets. Some Soviet aircraft could
carry a single nuclear bomb on the port inboard station. The outer pylons usually carry R-73 (AA-11
"Archer") dogfight air to air missiles, although some users still retain the older R-60 (AA-8 "Aphid”). A
single 1,500 L (330 imp gal; 400 US gal) tank can be fitted to the centerline, between the engines.

The US has supplied AGM-88 HARM missiles to Ukraine. It appears that they are fired from MiG-29s. It
was only disclosed after Russian forces showed footage of a tail fin from one of these missiles. U.S.
Under Secretary of Defense for Policy Colin Kahl has said this: "I would just point to two things. One,
you know, a lot was made about the MiG-29 issue several months ago, not very much has been noticed
about the sheer amount of spare parts and other things that we've done to help them actually put more of
their own MiG-29s in the air and keep those that are in the air flying for a longer period of time. And then
also, in recent PDA [Presidential Drawdown Authority] packages we've included a number of anti-
radiation missiles that can be fired off of Ukrainian aircraft. They can have effects on Russian radars and
other things.” Soviet era aircraft don't have the computer architecture to accept NATO standard weapons.
The interface would be difficult; however with a "crude modification”, such as an e-tablet, it would be
possible.
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Abstract: Remote correspondence utilizing Rayleigh channel has arisen as one of the most critical
forward leaps in present day correspondences due to the colossal limit and unwavering quality gains
guaranteed even in most noticeably awful blurring climate. This paper introduces an outline of partial
significant practices of SISO frameworks along Rayleigh channel conditions. This research depicts the
fundamental thoughts of SISO communication frameworks as well centered also researched the BER
execution. All investigation was obtained with ideal indistinguishable free blurring constraints by the
utilization of MATLAB. At the underlying phase of the research we associated the SNR with the mistake
execution of SISO frameworks against the variety plans, in the last section of the article, executions of
various equalizers are likewise checked for the enhancement of the BER execution. Every part is adjusted
by various reenactments to develop the comprehension of the exhibition along the utilization of different
receiving wires as well equalizers in remote correspondence along Rayleigh remote radio channels. SISO
blurring channels are corresponded to notice common coupling between radio wire components. detector
variety is investigated particularly beside the Maximal Proportion Combining (MRC) procedure as well
reasonable examination is finished beside Equal Gain Combining (EGC) and Determination Combing
(SC). Finally, research is finished by reconciliation of Linear (LE), Most extreme Mean Square
Equalization(MMSE) as well Zero Forcing(ZF). Every one of the outcomes got are reproduced by
utilizing the MATLAB, along Rayleigh channel constraints.

Keywords: SISO, Rayleigh channel , EGC, MRC strategies, ZF, MMSE and LE equalizers, SNR, BER.
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1. OVERVIEW

The remote correspondences is advancing quickly for huge info speed also better nature of
administrations,. It might likewise become finished by expanding send power however there is a
constraint for the natural risks, obstruction and furthermore it is actually troublesome and expensive to
make direct detectors with affectability further than 30-35 dB. The data hypothetical limit of the SISO
remote channel has been portrayed along different suspicions since the conspicuous works presented by
[1] with [2]. The presentation enhancement of remote association by the utilization of cluster of receiving
wire components is an ancient procedure. It was utilized in 1901 by Guglielmo Marconi to improve the
gain of the Atlantic transmissions of Morse codes [3]. Such work disks the benefits of the SISO model as
well the BER response of the Rayleigh Wireless channel along QPSK regulation plan. Distinctive variety
strategies like EGC, MRC, SC has been investigated in this paper. Moreover, different adjustment
procedures are additionally carried out to accomplish shockingly better connection execution.

The design innovation for remote correspondences where the numerous receiving wires are utilized
at each transmitters as well as receivers sections. The receiving wires at the two finishes of the
interchanges circuitry are consolidated to diminish mistakes and streamline info rates [1] [2]. The SISO
framework utilizes various receiving wires to communicate different equal signals for transmission. The
SISO methods have drawn in incredible consideration because of different receiving wires at each
transmitters as well as receivers became utilized; it gives the probability of higher info speed contrasted
with unique receiving wire frameworks [3] [4]. A highlight point (for single client) SISO correspondence
framework guarantees huge gains for the dual info communication speed with dependability also they are
cultivated through the use of room instant scripts (variety gain arranged) [5]. This strategy awards higher
channel ability to remote frameworks and might expand the limit of the channel straightly with the
various receiving wires and connection range without extra transmission capacity and force necessities
[6]. In versatile correspondence frameworks, high bit rates data transmission is significant for a
considerable length of time like video, top quality sound and versatile coordinated help computerized
framework. Through higher data transmission rates commuication along the portable radio
communication channels, the radio channel drive reaction might spreadig along numerous image instants
just as produces between image obstruction (ISI). This paper examines the exhibitions of ZF and MMSE
leveling strategies by considering 1 communicating and 1 getting radio wire cases (coming about in a
SISO channel) [7]. A definitive objective is to give widespread individual with multi-channel
correspondence beyond reference to versatility or area using huge info speed. The principle reason for a
unique balance is to make up for the ISI. Equalizers are utilized to lessen such impedance. From the
hypothetical investigation of the SISO framework, unmistakably each send receiving wire communicates
different signals with the goal that the receiver might without much of a stretch get the sent signals. All
waveforms are sent from all components once also, consequently the receiver settles a direct condition
framework to demodulate the baseband signal [8].

This paper is arraigned in the following: Section 2 illustrates the SISO design. Section 3 clarifies the
ZF Equalizer. Section 1V analyse the MMSE Equalizer. Section 4 demonstrates the Simulation Structure.
Section 5 discusses the Simulation Result with Discussion. Finally, Conclusion is written in Section 5.
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2. Theoretical Concepts

During the beyond couple of years (particularly the last decade), the correspondence business has
encountered a remarkable development which has driven individuals utilize this speed of improvement in
correspondence production at the most elevated stage. Versatile correspondence has approaches to 4G
through 2G, the data rate here for 2G was about 12kbps with afterward 2Mbps in 3G also tracked by
downlink of 100Mbps rate with uplink of 50 Mbps rate in 4G-LTE [9].

source channel
source v
coder coder modulator -l
(transmitter)
channel
(receiver) ]
source channei
cdestination decoder I demodulator

Figurel: Remote digital communication model using SISO channel block diagram [9].

Figure 1 demonstrates how the waveforms are communicated with radio channels access. In the
shown Figure, the communicating receiving wire is situated at behind the modulator to access the tweaked
wave to getting detection wire through radio media. The nature of the waveforms got at the detector end
relies upon the medium, since numerous undesirable signals might get presented in the first signal when
the data is getting handled through transmitters terminal to receivers terminals. For sending of the waves
receiving wires are situated for each the closures and the channel limit is kept up with by the various sorts
of receiving wires utilized in the framework [1].

In SISO kind of antenna radio wire, there is only single antenna at the transmitter terminal also
single getting radio antenna wire at the receiver terminal. This makes SISO the least complex to execute
and simplest to plan among every one of the four kinds of receiving wires accessible. Figure 2 shows the
block graph of SISO framework.
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Figure 2: Block diagram of the SISO System.
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In the previous outline, S: input, Y: yield, Xt: Transmitting antenna, Yr: Receiving antenna The
commotion is presented in the framework when the waveform is handling from Xt to Yr (what's more,
the waveform crazes around here while it is handled) as displayed in the above outline. The channel limit
of the SISO framework is given as [2,3]:

Csiso = BLog, (1 +§) 1)

In which, C is the limit, B is Bandwidth of the waveform and S/N is the signal to clamor proportion
[3]. The channel transmission capacity of SISO is restricted by Shannon's law which expresses that,
hypothetical greatest rate at which blunder free digits might become sent over a transmission capacity
restricted channel within the sight of commotion. The main benefit of utilizing SISO framework is that it
is extremely straightforward in plan and modest that the wide range of various kinds of frameworks. SISO
framework has discovered its applications in Wi Fi, TV, radio Broadcasting, and so forth [2,3].

3 Types of Equalizers

3.1 Zero Forcing Equalizer

This type of equilizers is a technique which employes contrarily to the got waveform so it might
reestablish the waveform. It is single sort of diagramic balance calculation which is generally utilized in
transmission frameworks. Such equalizer type was suggested by Robert Lucky at first, and it has
numerous valuable implementations. Through applying the ZF equalizer strategy it will become feasible
to set a value of Inter Symbol Interference (ISI) at O for a noiseless communication medium. Such
technique will become valuable whenever ISI is huge contrasted with commotion. The Zero Forcing
Equalizer C(f) is addressed by C(f) = 1/(f) where f is the recurrence reaction of a channel. The channel
and equalizer blend introduced a level recurrence reaction with straight stage F(f)C(f) = 1[5] [13].

When tacking the SISO channel, the detected waveform in the receiving antenna will become:

Vie = Ry e + 1y, (2)

Where; yx is the detected symbol at the antenna, hkk is the impulse response of the channel through
the transmitting antenna to the detecting antenna, x« is the send symbol with nk is the receiver antenna
noise. Consequently, in the SISO system, there will become several received signals, x, several detected
symbol at the antenna, hkk, and several noise signals, nk. hence for SISO system, equation (2) might
become expressed in matrix form as:

Y=XH+N (3)

Whereas,

Y = Received Symbol Matrix, H = Channel Matrix., X = Transmitted Symbol Matrix., and N =
Noise Matrix. By evaluating for X, we require to locate an array W that gratifies WH = I. Hence, in order
the Zero Forcing (ZF) receiver to satisfying such condition, equation (3) is written such as:

W = (H2H)* HH (4)

Where

W - Equalization Matrix, also H - Channel Matrix. Such matrix is defined as the Pseudo inverse for
a general mx n matrix.

Note that the off-corner to corner terms in the lattice HHH are not nulled. Since off-corner to corner
expressions are not nulled, the Zero Forcing Equalizer endeavor to invalid out the interfering terms
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whenever doing the adjustment, for example when tackling for x1 the interference along x2 is attempted
to become zero as well as the other way around. At the same time, there might become an enhancement of
commotion. Consequently Zero Forcing equalizer isn't the most ideal equalizer to do the work. In any
case, it is basic and sensibly simple to carry out. Further, it tends to become seen that, tracking zero-
driving balance, the channel for symbol sent through every spatial measurement (space is an antenna) is a
like a 1*1 Rayleigh blurring medium. For BPSK tweak in Rayleigh blurring medium, the piece mistake
rate is inferred as:

Pa=3\1- |min (5)

Where
Py, - Bit Error Rate

ii- Signal to Noise Ratio

(2]

3.2 Minimum Mean Square Error Equalizer (MMSE)

A Minimum Mean Square Error (MMSE) is a traditional approach which computes the Mean
Square Error (MSE) and attempts to limit the mistake. Thus, it alludes to the best normal proportion of
assessor quality. The principle MMSE property is that it neglects to eliminate all 1SI impeccably however
diminishes the all-out force of the commotion with ISI parts in the yield. Leave x alone an obscure
arbitrary variable, also let y become a known irregular variable. An assessor x* (y) is any capacity of the
estimation y, and its mean square mistake is expressed as:

MSE = E{(X"X?)} (6)

Where the expectation is applied for each x as well as y.

Applying the equation of AY + b we will get a minimum MSE along over the estimator so it is
named as linear MMSE estimator. when the matrix Y is an arbitrary vector, A considered a matrix with b
represents a vector.

4 Simulation Results & Discussion

Using MatLab2020 Simulation program, the wireless digital communication system with SISO
channel shown in Figure 1 has been simulated with linear, zero forcing, as well as minimum mean square
equalizers. The transmitted data have been generated using random sequence generator with integer bit
values of zeros, 0 and ones, 1. We have implementing Quadrature Phase Shift Keying (QPSK)
modulation / demodulation technique for digital data transmission. The communication channel has been
simulated utilizing Rayleigh Simulation Channel built in function. The Simulation program has been
tested for the three equalizer types, LE, ZFE, and MMSE under Additive Wight Gaussian Noise (AWGN)
signal with input signal to noise ratio SNR of -10 dB. Also, the effect of the Rayleigh Channel has been
influenced which appears as interfering signal with the transmitted digital samples. The results have been
obtained and plotted to illustrating the bit error rate (BER) with the SNR for the three equalizers
topologies. As shown in Figure 3.
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Equalizer BER Comparison
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Figure 3: BER v.s. SNR for different test equalizers.

We might clearly see the enhancement in the BER response with increasing SNR when
implementing the MMSE equalizer among other types. The un equalized Rayleigh channel spectral
response has been further shown in Figure 4.

10 Unequalized Channel Frequency Response
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Figure 4: SISO un-equalized channel frequency response.

From the above figure, it is clearly obvious that the un equalized channel frequency response shows
a It shows a non-linear and non-ideal response to the transmitter channel with the presence of side loops
that increase the influence of the channel on the form and content of the information transmitted through
it in addition to the inter symbol interference ISI. Figure 5 shows the Fractional occurrences of the burst
error performance using ZFE equalizer.
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Figure 5: Fractional occurrences of the burst error performance using ZFE equalizer.

From Figure 5, we could noticing that the burst error still existing in the received data sequence by
using the ZFE technique. Now by implementing the MMSE equalizer, we might see the enhancement in
the equalized Rayleigh channel spectral response as compared to the un equalized channel as
demonstrated in Figure 6.

@ 10 Linearly Equalized Signal Power Spectrum
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Figure 6: Normalized power spectrum of the equalized channel utilizing MMSE equalizer .

The frequency response of the equalized Rayleigh channel has been highly enhanced and
approaches to the ideal channel characteristics except of the small ripple in the spectral amplitude.
Furthermore, the side loops effect is slightly reduced and consequently, the ISI has been minimized.
Finally, the Fractional occurrences of the burst error performance using MMSE equalizer has been
presented in Figure 7.
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Figure 7: Fractional occurrences of the burst error performance using MMSE equalizer .

By referring to Figure 5, it is clear that the burst error has been highly eliminated in the
received data sequence throughout employing the MMSE technique.

5 Conclusions

This research has attempted to show the specific data around the Zero Forcing (ZF) and Minimum
Mean Square Error (MMS) Equalizer just as present the examination of execution among them dependent
on the SISO receiver. Every recreation outcomes will become displayed around the Bit Error Rate (BER)
highlights for the two kinds of equalizers. In this study utilizes the RF signal handling lab structure for the
investigation of reproduction. By dissecting all the reenactment results it will become inferred that the
Zero forcing adjustment doesn't fulfill some condition. First and foremost, with the expanding the worth
of the signal to commotion proportion it won't function admirably for example it is viewed as a decent
receiver within commotion handout constraints. Furthermore, the channel might comprise of nulls in its
recurrence reaction yet that can't become switched. What's more, thirdly, the channel motivation reaction
has limited length yet because of limited length, it doesn't satisfy all conditions. For these limits, ZF isn't
preferable performed over MMSE. In light of the recreation results for MMSE we might sum up that
MMSE equalizer-based receiver is more precise and suits a wide scope of channel state conditions
communicated in SNR proportion. ZF equalizer improves the commotion in the channel while the MMSE
equalizer gives better commotion invulnerability and eliminates a minimal commotion. Moreover, Zero
Forcing as well MMSE equalizers were recreated also the outcomes looked at. The outcomes indicate that
MMSE equalizer responds superior as compared to ZF equalizer.
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Abstract: A freight forwarder is a business or individual who arranges to have large orders transported
from the factory or producer to the retailer or other destination. For the purpose of transporting
products, forwarders will enter into agreements with various carriers. A forwarder is a specialist in
supply chain management who is not always a carrier. A freight forwarder, or cargo agency, is a third-
party logistics company who does not own or operate their own transportation assets. To transport
anything from raw agricultural items to finished goods, a forwarder will sign contracts with asset-based
carriers. A study of issues encountered by freight forwarders in Freighterix Cargo Solutions' import and
export processes is the major goal of this work. Examining the challenges freight forwarders encounter
from shippers, businesses, and customers at large is crucial. Larger than 300 individuals Size of Sample:
121 Sampling Methodology: Quick and Easy Sampling Chi-Square, Correlation, and Anova are Some
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Common Statistical Tools Visualizations: Bar Graphs & Pie Charts Through analysis and comparison of
freight forwarders' diverse challenges, of course. It's simple to pinpoint answers that will keep your
business running smoothly and free of disruptions.

Key words: Freight Forwarders, Import and Export, Smooth Business Flow, Transshipment, Bar Charts,
Pie Charts

Introduction

Logistical planning, execution, and management ensure a smooth, timely, and cost-effective transfer
of goods and data from their source to their final destination [1]. Therefore, Logistics oversees the
coordinated transfer and storage of raw materials, components, and completed goods between the
company's facilities and its consumers [2-6]. Freight forwarders, forwarding agents, and forwarding
businesses coordinate and transport goods on behalf of their clients [7]. As a third-party logistics provider,
a forwarder is generally not involved in the actual transportation of goods, but rather serves only as an
agent [8-12]. This means that they are well-versed in the paperwork and procedures necessary for
transporting goods over international borders [13-19]. Freight forwarders often check the commercial
invoice, shipper's export declaration, bill of lading, and any further documentation necessary by the
carrier or destination country prior to arranging dispatch. The majority of this data is currently handled in
a paperless setting [20].

Logistics Management is the subset of supply chain management that focuses on the effective and
efficient forward and reverse flow of goods, services, and related information between the point of origin
and the point of consumption, as well as the management of any storage required along the way. The
1950s saw the birth of logistics as a distinct corporate discipline [21-25]. The need for specialists known
as Supply Chain Logisticians arose primarily as a result of the growing difficulty of sourcing raw
materials and transporting finished goods for a corporation in today's increasingly international supply
chain. Having the correct product available at the right time and at the right price is what this term refers
to [26-29]. And it encompasses every industry as a whole since it is the study of processes [30]. The goal
of logistics is to coordinate the completion of projects, their associated supply chains, and the resulting
efficiency [31]. Logistics in business can be inwardly focused (inbound logistics) or outwardly focused
(outbound logistics), spanning everything from the inception of a product through its final use (see supply
chain management) [32-35]. A logistics manager's primary responsibilities include stock control, buying,
shipping, and warehousing, as well as their respective planning and organisation. In order to ensure that
an organization's resources are coordinated, logistics managers integrate a broad understanding of each of
these areas. Logistics can be broken down into two distinct categories. Optimal material flow is achieved
by maximising the efficiency of all transport routes and storage facilities [36-41]. The other organises the
flow of materials to complete a set of tasks. It is generally agreed that the concept of logistics developed
in response to the military's demand for supplies during deployment. Logistics officers were responsible
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for managing the military's finances and supply chain in the ancient Greek, Roman, and Byzantine
empires [42-47].

The word describes the functions of a company's logistics department. The goal of production
logistics is to maintain a steady flow of high-quality materials to every machine and workstation in the
factory. The problem is not getting things where they need to go; rather, it is in regulating the flow
through the value-adding processes and cutting out the unnecessary ones [48-51]. Production logistics can
be implemented in both pre-existing facilities and brand-new factories. Producing at an already
established factory is a dynamic procedure. The manufacturing logistics system is enhanced by the
addition and replacement of machines [52-63]. The ability to efficiently respond to customers and use
resources is made possible by production logistics. Intelligent Transportation Systems find use in the
realm of trucking with Commercial Vehicle Operations [64]. Managers at a trucking firm typically buy
the most common type of technology available. Each vehicle would be outfitted with a digital radio, a
small computer, and a satellite navigation system. The truck's location is sent by the computer every
fifteen minutes. The information is transmitted to the trucking company's headquarters through digital
radio. The fleet is managed in real time by a central computer system controlled by a group of dispatchers
[65-71].

The headquarters can track the whereabouts of its vehicles in this way. Bar-coded containers and
pallets are used to keep track of individual loads within larger containers. Optimal-sized pallets are often
created at distribution sites to go to specific destinations to avoid handling fees, damage, and waste of
vehicle capacity [72-79]. With a reliable load tracking system, more than 95% of its shipments can be
made by truck according to the agreed upon timetables. If a truck gets lost or is running late, the load can
be redirected to another truck, or it can be sent through air freight to avoid further delays. A trucking
company can provide a greater level of service for a little increased price in this way. FedEX's unique
system, among the best in the world, with a delivery success rate of 99.999 percent. Predicting and
bettering arrival times is the goal of load-tracking systems, which employ queuing theory, linear
programming, and minimal spanning tree logic. Typically, the software will conceal the precise recipes
for doing so [80-86].

The idea is to first create hypothetical routes by mixing existing road segments, and then to use
linear programming to weed out the inefficient ones [87]. Trucks may escape rush hour, accidents, and
road construction thanks to the restricted routes in place [88]. When road capacity is restricted,
governments are increasingly alerting the public via digital means [89]. The best systems let the
computer, dispatcher, and driver to work together to determine the most efficient means of transport [90-
99]. One distinct advantage is that the computer can avoid taking the truck on roads that are too narrow or
have too many overpasses for its weight. The drivers often sign into the system. The system is designed to
prompt drivers to take breaks. Truck drivers who get enough sleep are better able to handle the vehicle.
Some drivers opposed these technologies at first because they were afraid their employers would use them
to spy on them. Drivers can benefit greatly from a well implemented intelligent transportation system. It
allows them to see their cargo as well as the road system they are traversing [100-104].

Moving the supply chain efficiently and effectively to provide the appropriate level of customer
service at the lowest possible cost is the core goal of logistics management. Therefore, logistics
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management involves finding out what consumers want and making sure they get it [105-109]. However,
there are specific goals that can be accomplished with the help of an efficient logistics system. The
following are some ways to define them: Improving customer service is a primary focus of any and all
marketing initiatives, including distribution activities. Optimal inventory levels, fast and cheap transport,
and a well-organized storage system are all aspects of physical distribution management that contribute to
better customer service. \ The capacity to quickly respond to customer service requests is crucial to the
success of any business [110-117]. Thanks to advancements in IT, logistical processes can be delayed
until the absolute last minute, and stock-outs can be remedied in record time. Any savings made in one
area of physical distribution, such as transportation, may lead to increases in other areas, such as
warehousing and inventory management. Therefore, the company should strive to minimise distribution
costs overall rather than focusing solely on one component's expenses [118-124].

A company can increase its customer base by providing superior services at the market's lowest
pricing. If a company, for instance, decentralises its warehousing operations or uses more cost-effective
and efficient transportation methods, it can increase its market share. Avoiding the out-of-stock scenario
is another way to prevent the loss of loyal clients. All that happens is that goods are physically transported
from their point of origin to the point at which they are needed for consumption. The items also need to be
accessible when consumers want to use them. Controlling the rate at which products reach the market
requires making smart use of existing transportation infrastructure and congruent warehouse procedures.
Keeping a stock of raw materials during times of surplus can help keep prices stable when demand
exceeds supply [125-131].

The ultimate goal of the logistics system is the maintenance of a high level of quality across time.
The implementation of TQM (total quality management) has gained widespread support in recent years.
Logistics adds almost no value if a damaged product or unfulfilled service promises ruin the customer
experience. When money is spent on logistics, it can't be retrieved. One of the biggest transportation
logistics expenses is consolidation. The total shipping price depends on the weight and dimensions of the
goods being shipped, as well as their location. Fast shipping for small packages is essential to many high-
end logistics networks. The cost of first-class transportation is usually quite considerable. For the sake of
saving money on travel. Consolidating your movements is something you should strive for [132-139].
The functional experience, skill, speed, flexibility, and innovation required to manage specific freight
efficiently are all well-defined at Committed Group. They offer a comprehensive supply chain solution,
including logistics and freight management, as a 3PL (Third Party Logistics) provider available around
the clock. Our company's mission is to save our customers time and money by locating the most
affordable shipping options and then coordinating the collection, transport, and timely delivery of their
packages. Freight forwarders operating internationally are equipped to handle both direct and
consolidation shipments. Direct shipments don't get mixed in with other loads, so to speak [140]. This
could be a whole shipment, such as a container, truckload, or airfreight. When items from multiple
sources are combined into one shipment, the overall load is heavier and safer, and the freight cost is
reduced.

Twenty years ago, businesses offered specialised services such direct air shipping, ocean shipping,
air consolidation, and ocean consolidation based on the goods they shipped and the industries they

© 2023, CAJOTAS, Central Asian Studies, All Rights Reserved

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



CENTRAL ASIAN JOURNAL OF THEORETICAL AND APPLIED SCIENCES

Volume: 04 Issue: 10 | Oct 2023, ISSN: 2660-5317

operated in. In today's global economy, several freight forwarding companies offer end-to-end logistics
services for exporters [141-145]. There are still edge cases that call for a quick look at the structure of
forwarding services. Forwarders are authorised by the International Air Transport Association (IATA) to
earn a small fee from the airline based on the freight rate applied to the cargo. Financial and credit
standards, the existence of physical facilities, professional credentials, and ethical business practises are
all taken into account when determining whether or not a forwarder will receive IATA certification. They
can act as intermediaries between the shipper and the airline by issuing air waybills and negotiating any
necessary fees.
Secondary Objective:

« Determine the causes of freight forwarders' frustrations with their carriers.

« Examining the issues that freight forwarders have with their business and individual clients.

» Determine how happy shippers are with the customs clearance process and the constraints placed
on freight forwarders by airlines and other transport companies.

* To offer advice on how freight forwarders' issues might be mitigated.

Research Methodology

Science can't be done on the fly. The researcher needs to take multiple actions in a logical
progression to go in the desired direction. The researcher needs to use particular techniques to systematise
the investigation. Research methodology refers to the researcher's chosen approach to carrying out the
study.

Type of Research:

There is no way to conduct research quickly. The researcher needs to take deliberate action in a
predetermined manner by performing a series of steps in sequential order. The researcher must use
particular techniques to systematise the study. Research methodology refers to the procedures followed by
the researcher in order to finish the study.

Research Objectives:

» Determine the value of freight forwarding to India's maritime sector.

« As a means of learning about the roles and responsibilities of freight forwarders in India.

* The purpose of this study is to examine the obstacles facing India's freight forwarding industry.
« To offer advice on how Indian freight forwarders might overcome current difficulties

Statement of The Problem

Assessing the current state of operations and deciding on a course of action. Our warehouse and
distribution solutions are innovative and effective because we take a strategic, unified view of your whole
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supply chain. We analyse if it is more cost-effective for you to lease, purchase, or construct a warehouse.
We weigh the costs and benefits of several places, sizes, and layouts to pinpoint your production facilities
and distribution hubs. Our goal is to develop, manage, or operate a warehouse solution that helps you
increase productivity, efficiency, and flexibility, all of which have a direct impact on your bottom line.
Our innovative approaches, which include the use of collaborative methods, the provision of instruments
for gauging success, and the use of sophisticated analysis, are all demonstrable. Our solutions are
grounded in a wide variety of custom management systems and processes, such as cross-docking, racking,
shelving, pick-and-pack, and track-and-trace abilities, and are built with both the present and the future in
mind. We help you save money, provide more value to your customers, and increase your company's cash
flow and profitability by maintaining a high standard of quality in all we do. Freighterix Cargo Solutions
provides comprehensive supply chain advice, illuminating what is working, what isn't, and how
operations may be improved.

Supply Chain Management

Our unique method of supply chain management has made Freighterix Cargo Solutions the go-to
partner for re-engineering the world's most complicated supply networks. Our cutting-edge practises
enable us to create supply chains with excellent response times, adaptability, and visibility. Supply chains
that are designed for efficiency, saving money, and making more money. Our supply chain management
services are tailored to each individual client because no two businesses are the same. Whether you need
to know how a change in manufacturing processes will impact your distribution or you need a redesigned
distribution network, we have the scenario planning, modelling, and analysis tools as well as the expertise
and resourcefulness to ensure that you get a solution that truly supports your business objectives. Creating
a one-of-a-kind supply chain strategy is just the first step. We then developed a comprehensive strategy to
ensure the project's continuity and success. Our account management teams and consultants view
themselves as an integral part of your organisation from the time they first brainstorm ideas for your
product all the way through the final stages of supply chain management or operation. The cornerstones
of any fruitful partnership are trust and mutual respect.

Conceptual and Theoretical Review

A freight forwarder, forwarder, or forwarding agent is an individual or business that coordinates the
transport of bulk orders from the site of production to the market or the destination of distribution. For the
purpose of transporting products, forwarders will enter into agreements with various carriers. A forwarder
is a specialist in supply chain management who is not always a carrier. A freight forwarder, or cargo
agency, is a third-party logistics company who does not own or operate their own transportation assets.
To transport anything from raw agricultural items to finished goods, a forwarder will sign contracts with
asset-based carriers. Ships, aircraft, trucks, and trains are just some of the transport options available
when reserving cargo. It is common practise for a shipment to be transported by more than one mode of
transportation. Freight forwarders specialise in coordinating the transport of goods across international
borders. Freight forwarders specialise in handling the paperwork and other logistics associated with
foreign shipments. Freight forwarders often check the commercial invoice, shipper's export declaration,
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bill of lading, and any further documentation necessary by the carrier or destination country prior to
arranging dispatch. The majority of this data is currently handled in a paperless setting.

Freight Brokers Around the World There may be a fee incurred when moving documents from an
NVOCC or customs broker to another transportation provider at the final destination. The importer pays
this fee at the port of discharge under the incoterm FOB (Free On Board), whereas the exporter pays it at
the origin under the incoterms CFR (Cost and Freight) and CIF (Cost and Insurance for Freight) (Cost,
Insurance, and Freight). Although these are the most often used, there are many others. There are other
expenses for document preparation or cargo release that are not included in the freight rates on a bill of
lading, but are imposed by steamship carriers and NVOCCs. Importers and exporters are generally
familiar with this practise, which is known by a variety of names depending on the company charging it.
There is no such charge for steamship companies. Freight forwarders spend much of their days
communicating with clients and storage facilities around the world. It involves collecting this data and
forwarding it to the relevant entity, such as an SSL (Steamship Line), U.S. Customs, or the consumer
themselves. Freight forwarders not only ensure that their clients' imported or exported goods are allowed
access into the country, but also, in most cases, arrange for the goods to be picked up and delivered to the
final consignee's firm. In other cases, this may need exporting the items to a foreign country and
coordinating delivery with trucking companies and rail connections in that country. The Internet and
telephones have made this process increasingly common. Most of a freight forwarder's day will be spent
sitting at a desk in front of a computer.

It is the job of freight forwarders to investigate and design the most efficient and cost-effective
means of transporting products and merchandise. They have to think about the potentially dangerous or
perishable goods they're transporting, as well as the expense and time involved in getting them to their
final destination. They should also think about how to keep things safe and prevent theft while in transit.
Packing supplies are another responsibility of freight forwarders. The items' weight and nature, as well as
the route taken and the terrain encountered, must be taken into account. These factors are crucial because
shipping containers need to be sturdy enough to protect their contents. They should think about where and
how the products will be shipped. Insurance and foreign customs clearance will also be required. Freight
forwarders are responsible for ensuring that all necessary customs and insurance documentation are
obtained, verified, and prepared. They operate as advisers and brokers in customs negotiations, helping to
smooth the way through foreign regulations. This means they need to be up-to-date on any laws or
political climate/situations abroad that could impact the transport of the commodities they deal with.

While experience and knowledge in the transportation industry are more important than formal
schooling for freight forwarders, certain educational requirements still exist. Typically, freight forwarders
acquire their trade through a combination of on-the-job experience and formal training offered by their
employer. Before beginning work, they must first receive certification from the Federal Motor Carrier
Safety Administration. In order to collaborate with local and international businesses, freight forwarders
need strong written and verbal communication skills, as well as the ability to multitask and maintain an
organised workload.

The freight forwarder will not rest until the shipment has arrived at its destination in the most
efficient manner possible and at the lowest possible cost, taking into account the quality of service
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provided. When a freight forwarder takes over the transportation process from start to finish, they will
issue a House Bill of Lading, with the importer or exporter as the consignor and the consignee as the
person authorised to accept the goods from the forwarder. The Master Bill of Lading governs the
relationship between the consignor (the freight forwarder) and the carrier (the consignee agent of the
freight forwarder) in the context of this bill of lading issued by the freight forwarder. As principal, the
freight forwarder has complete discretion over the means of transport, storage, and final delivery, so long
as his mandatory's interests are protected. It is customary for the freight forwarder to contract carriers,
port authorities, customs authorities, and insurance providers in order to carry out his duties during the
forwarding process.

Freight Forwarders

The exporter employs the services of a freight forwarder to facilitate the shipment of goods to a
foreign country. These professionals are well-versed in the documentation and procedures necessary for
international trade as well as the import and export laws of other countries. The International Air
Transport Association (IATA) and the Federal Maritime Commission (FMC) issue licences to export
freight forwarders that allow them to transport goods by air and sea, respectively. Shipping companies
hire freight forwarders so they may get expert advice on how much they should charge for services
including shipping, port fees, consular fees, specific documents, insurance, and handling. To ensure the
safety of the goods during transport, they advise using certain packing techniques or arranging for the
goods to be placed in a port or container. Freight forwarders can book cargo spots on ships, planes, trains,
and trucks at the exporter's request. Their fee is a legal export expense, and it should be factored into the
final price.

Freight forwarders should check all paperwork once an order is packed and ready to ship. This is
especially crucial when discussing the terms of payment by letter of credit. They may also be responsible
for drafting the bill of lading and any other necessary specific paperwork. Once the package has been
shipped, the paperwork can be sent to either the vendor, the buyer, or a paying bank. Shipping companies
can also work with international customs brokers to get your shipment ready for export. A customs broker
is a person or firm authorised to handle customs transactions on behalf of others. Only transactions
involving the entry and admissibility of goods, their classification and valuation, the payment of duties,
taxes, or other charges assessed or collected, or the refund, rebate, or drawback thereof, can be considered
customs business.

The requirements of international shipping should be taken into account by exporters while
packaging their products. When building an export shipping crate, exporters should keep in mind four
potential issues: breakage, moisture, theft, and excess weight. Cargo is typically transported in containers,
however breakbulk cargo is also a viable shipping option. In addition to the stresses imposed by domestic
transport, breakbulk cargo travelling by ocean freight may be loaded onto ships using a net, sling,
conveyor, or chute. Goods may be thrown into each other or heaped on top of one another throughout the
travel. Cargo may be pulled, pushed, rolled, or dropped during unloading, customs processing, or
transportation due to less sophisticated handling facilities outside of the United States. Condensation can
form even with air conditioning and a dehumidifier in a ship's hold, thus moisture is always an issue.
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Cargo unloading could take place in wet conditions, or the foreign port might lack suitable covered
storage space for the goods. Theft and sabotage present additional dangers. In addition to knowing how
international port systems work, many international buyers may also specify any packaging needs. Make
sure the goods are prepared according to these standards unless otherwise instructed by the buyer:
Shipments are often made using containers rented from shipping corporations or private leasing firms.
These containers come in a wide range of shapes, sizes, and materials, and may hold a wide variety of
goods. Additionally, liquid bulk containers and refrigeration units are typically easily accessible. Some
containers are nothing more than semi-truck trailers taken off the road, loaded onto a ship, and then
unloaded onto a different set of wheels at the destination port.

In general, air shipments don't need as much padding as ocean shipments, but they still need to be
safeguarded, especially if the former is the preferred method of transport. Oftentimes, ordinary domestic
packaging is sufficient, especially if the product is long-lasting and there is no need for fancy window or
display packaging. In all other cases, regular corrugated cardboard or tri-wall construction boxes should
suffice. Finally, because shipping rates are based on volume rather than weight, export packaging has
been optimised to be both sturdy and lightweight. Goods can be packed more affordably and securely if
their volume and weight are minimised while reinforcement is maintained. If the supplier doesn't have the
means to pack the goods, it's best to find another company to do it. In most cases, the price for this service
is fair. Marking packages clearly helps avoid confusion and shipping delays. Waterproof ink is typically
used for stencilling letters onto goods and containers. The container's top, both ends, and preferably one
side should all be marked. Used container must have all previous writing erased. The marks should
include the package number, gross and net weights, measurements, port marks, customer identification
code, and country of origin. If you are sending more than one box, make sure to include how many boxes
make up the shipment. Any particular handling instructions should be included by the exporter. 1t would
be helpful to restate these directions in the language spoken in the target country. Use the accepted
shipping and handling icons used worldwide.

Shipments sent through air can be insured either through the air carrier or through maritime cargo
insurance. Cargo insurance is commonly used to protect export shipments from being lost, damaged, or
delayed while in transit. Carriers' legal responsibility is frequently restricted by international treaties.
There are also notable distinctions between international and domestic coverage. Either the buyer or the
seller, depending on the circumstances of the sale, can make insurance arrangements. Exporters who want
further information might contact foreign insurance companies or freight forwarders. Coverage is often
agreed upon at 110% of the lower of the CIF (cost, insurance, freight) or CIP (carrier and insurance paid
to) value. The International Chamber of Commerce (ICC) in Paris, France, compiled a standard set of
definitions for international trade words like FOB, CFR, and CIF known as the INCOTERMS
(International Commercial Terms). It lays down the obligations and rights of both parties in a business
transaction. It's a great resource that will save you money and time. There is no need for the exporter and
the importer to engage in protracted discussions over the terms of each transaction. It is not necessary for
the parties to negotiate who is responsible for the freight, cargo insurance, and other costs and hazards
once a business term like FOB has been agreed upon.
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Free Carrier

Transportation of goods by truck, rail car, or container from the seller's premises, a railroad station,
or a designated cargo terminal to the point of departure, or into the custody of the carrier, at the seller's
expense. The initial hub (depot) could also serve as a customs clearing location. The main
carriage/freight, cargo insurance, and all other costs and hazards are the responsibility of the customer.
Delivering items onto an aeroplane is the same as placing them in the hands of the airline. Many
international traders still use the word "FOB" when referring to air shipments.

FAS {+ the named port of origin}: Free Alongside Ship

The seller is responsible for getting the goods to the ship's loading equipment, whether that's in the
dock shed or on the dock or lighter next to the ship. Loading charges, main carriage/freight, cargo
insurance, and any other fees and hazards are the responsibility of the purchaser. Loading occurs when the
seller deposits the items on board the ship at the designated port of origin. The main carriage/freight,
cargo insurance, and all other costs and hazards are the responsibility of the customer. Follow the
acronym FOB with the loading port's name in the export quotation, such FOB Vancouver or FOB
Shanghai. The acronym FOB can mean something else in the United States and Canada. FOB Origin and
FOB shipment terms are commonplace in open account and consignment transactions between Canadian
and American buyers and suppliers.

The primary focus of this research is on the fundamental ideas necessary for effective PBL
incorporation and the most widespread misunderstandings of PBL in logistics. It also explains how to
apply PBL effectively by using the Viz method. Support provider incentives should be in line with
business needs, competitive advantage, and supplier empowerment. It details the benefits of PBL, such as
better integration, and the processes required to establish PBL in an organisation.

Finding the freight-forwarding industry's bottlenecks in West Coast Africa was the primary goal of
this research. First, the study found that a Freight Forwarder's activity is dependent on a number of factors
that have nothing to do with the Freight Forwarder. Second, in order to do their jobs, Freight Forwarders
have access to services that are common to all carriers. The research concludes that the lack of adequate
infrastructure is a significant problem in the freight forwarding industry.

Beth R. Davis's exploratory study on the effects of improved logistics on customer loyalty (2006).
It is concluded that supply chain firms constantly prioritise strengthening logistics customer service, and
the Journal illustrates that supply chain partnerships can provide a sustained competitive advantage to
supply network firms by constructing barriers to entry for new competitors. Suppliers are getting ahead of
their customers' demands in an effort to better meet their needs.

The purpose of this research is to determine the value that organisations have brought to their
customers through logistics management. Focus on logistical customer service, supply chain
management, and the formation of strategic alliances are only some of the new tools and approaches that
have evolved as proactive parts of the logistics response to the mission of generating value for the
customer. It details the methods used by a variety of companies to pinpoint and implement quality
improvement initiatives in their logistics operations.
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A study of freight forwarders and customs house agents' roles in logistics from the perspective of
their clients. Logistics in international trade requires attention to the topic of freight forwarding. Finding
and evaluating Freight Forwarders' contributions to logistics was the focus of this research. The research
demonstrated, then, that service providers such as freight have benefited from the globalisation of the
economy. In order to meet the difficulties of the future, forwarders need to expand their networks to all
parts of the world and guarantee more precision in their deliveries.

The study's focus is on the challenges confronting the logistics sector. He came to the conclusion
that India's logistics industry lacks in strategic planning, and that the industry's present specialists need
training in a wider range of transportation and logistics topics. The final point he made was that
theoretical understanding and practical application should be equally weighted (fig.1).
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Figure 1: Income of The Respondents
In this area, the vast majority of responders (47) are in the 30000 - 40000 range, followed by 21
(10000 - 20000), 20 (20000 - 30000), 18 (50000+), and 15 (30000 - 40000) range.

According to the responses, 69 people are ambivalent, 34 are satisfied, 9 are extremely satisfied, 9
are not satisfied, and 0 are extremely dissatisfied.

That translates to 39 responses of "not satisfied,” 34 responses of "satisfactory,” 26 responses of
"neutral,” 18 responses of "very unhappy,” and 4 responses of "excellent."”

The results can be interpreted as follows: 64 respondents are satisfied, 35 are very satisfied, 13 are
ambivalent, 9 are dissatisfied, and 0 are extremely dissatisfied. The majority of respondents (96) agree
with this statement, while 25% disagree (fig.2).
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Figure 2: Custom Clearance of The Respondents

Interpretation: There are 45 satisfied people, 40 highly satisfied people, 32 neutral people, 4 people
who are dissatisfied, and 0 people who are extremely dissatisfied.

Analysis Using Karl Pearson’s Correlation

The linear relationship between two variables can be evaluated with the use of correlation analysis,
a statistical method. The level of connection between two variables is what we call their "correlation.”

There is no statistically significant correlation between mode of transport and freight rate
satisfaction, supporting the null hypothesis (Ho).

One alternative hypothesis (H1) is that freight rate satisfaction is significantly inversely related to
method of transport.

Since r is greater than zero, we can deduce that freight rate satisfaction is positively related to
method of transport.

One-Way Anova Classification

Null hypothesis (Ho): There is no significant difference between the Exporting goods and mode of
transport.

Alternate hypothesis (H1): There is a significant difference between the Exporting goods and the
mode of transport (fig.3).
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Figure 3: Exporting goods

Inference: The calculated value of F is greater than the tabulated value. Hence, we reject the null
hypothesis and conclude that there is no significant difference between the Exporting goods and mode of
transport.

CHI- SQUARE TEST | — (y2)
Chi-square is the sum of the squared difference between observed (0) and the expected (e) data (or
the deviation, d), divided by the expected data in all possible categories.

Null hypothesis (Ho): There is no significant difference between the Operational Area and
Satisfaction factor of Chennai port.

Alternate hypothesis (H1): There is a significant difference between the Operational Area and
Satisfaction factor of Chennai port (fig.4).

Expected frequency = Row Total * Column Total
Grand Total
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Figure 4: Operational Area

Degree of Freedom= (r-1) *(c-1)

=3*3=9

Calculated value = 121.504 Tabulated value =16.919 Z = Z cal <Z tab
Z=121.504<16.919

Hence, the null hypothesis [HO] is accepted

Inference: Since the calculated value is less than the tabulated value, we accept the null hypothesis,
and hence, there is no significant difference between the Operational Area and Satisfaction factor of
Chennai port.

Findings

Nearly half (45%) of those who participated are 50 or older. The majority of the participants (77%)
are men. Only 37% of those surveyed had finished ITI. Thirty-one percent of those polled reported
making between $30,000 and $40,000. Chennai is home to the offices of 58% of respondents, while
Coimbatore is home to 24%. 43% of people polled often ship items overseas. Only 18% of people polled
preferred travelling by ship, while 40% preferred flying. Only a third of people are happy with the cost
of shipping. The criteria may be read as indicating that damaged parcels are the most common issue
faced by freight forwarders. One possible interpretation of the parameters defining Delay in receiving
the goods is that this is the most pressing issue for businesses and consumers alike when it comes to
freight forwarding. Twenty-five percent of people polled strongly thought that their company was to
blame for the thefts and damages. Nearly six in ten people are unsure of how they feel about the ports of
Chennai and Cochin. The majority of responders (78%) agree that shipping is an issue. The majority of
customers (58%), however, were agnostic regarding the speed with which they were served. Twenty-two
percent of people polled had no opinion either way on whether or not items were safe during freight
forwarding. Fifty-three percent of respondents are happy with the freight forwarding circumstances.
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Eighty percent of those polled reported that they had written out their transaction steps. Thirty-three
percent of people who used the customs clearance service said they were very satisfied with it.

Improving freight charges could attract more customers. The analysis confirmed that the vast
majority of customers were unhappy with the freight prices. Therefore, the required actions should be
taken by the company. With a fully automated system, Freighterix Cargo Solutions is able to modernise
its documentation. The study shows that there is an issue with shipping, despite the fact that shipway is
an efficient mode of transportation. The organisation needs to take the necessary measures to guarantee
efficient transport. In the event of product theft or damage, businesses can provide complete
reimbursement. The company's reputation will improve as a result. Provide round-the-clock support to
their clientele. Repairs and restoration of the cold supply chain are urgently required. The overall
effectiveness of cold chain logistics for handling pharmaceutical products has been enhanced by
preventing frequent breakdowns in the cold chain. Owning the cold chain transportation and storage
allows you to avoid the ever-increasing costs associated with forwarding. The government can take
measures to lower energy prices. Freighterix Cargo Solutions is in the business of cold chain logistics,
therefore this will help them save money. When these two things happen, consumers will be able to
purchase pharmaceutical products at a discount. The Vaccines Vial Monitor (VVM) was successfully
used to prevent the inappropriate administration of vaccines. Vaccines require careful management of
the entire cold chain logistics operation.

Conclusion

The researcher has a number of concerns about the issues that freight forwarders encounter. It's not
hard to figure out how to head off any issues and keep things running smoothly. The corporation will be
able to carve out a respectable market share with this. As the world has shrunk into a global village, the
study demonstrated the need of service providers like freight forwarders being ready to meet the
difficulties of the future by expanding their networks worldwide and being more reliable in their
promises. Focus on logistical customer service, supply chain management, and the formation of strategic
alliances are only some of the new tools and approaches that have evolved as proactive parts of the
logistics response to the mission of generating value for the customer. In order for a Freight Forwarder
to be productive, a number of external elements must come into play. Second, Freight Forwarders are
reliant on third-party services that are available to all service providers. The research shows that the lack
of adequate infrastructure is a significant problem in the freight forwarding industry.
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Aunnomauusn: Ilcuxuueckue paccmpoticmaa, hopmupyrowuecs y 601bHbIX uHgapkmom muoxapoa (MM),
OMHOCAMCA K YUCTY (DaKmMopos, O0KA3bleAUWUX HeONa2onpusmuoe GIuUsHUe HA medeHue U NpPoSHO3
cepoeyno-cocyoucmozo 3abonesanus - CC3 (wacmvle noemopHvle 20CNUMAIU3ayuu, 8blCOKAs yacmoma
UHBAIUOU3AYUU NAyUueHmos, yeeauyenus pucka cmepmu om CC3) [12, 16, 17, 21].

Knrwueswvie cnoea: Tak, no oannvim B. Penninx u coasm. [23], puck pazeumusi ocmpozo KOPOHAPHO20
cunopoma y mysxcuur cmapute 70 1em ¢ enepgvle OuacHOCMUpoOSanHou denpeccueti gospacmaem 8 2 pasa
(no cpasHenuto ¢ 6OILHLIMU D3 CONYMCMBYIOWUX 0eNnpeCcCUBHbIX HAPYUIEHULL).

Ilcuxnyeckue paccTpoiicTBa, ¢opmupymommecss y OonbHbIX HH(papkToM Muokapaa (MM),
OTHOCATCS K 4HUCIY (PAKTOPOB, OKa3bIBAIOIIMX HEOJAronpusTHOE BIMSHUE HAa TEUEHHE U IPOTHO3
cepaeuyHo-cocyauctoro 3aboneBanuss - CC3 (4acTble MOBTOpPHBIE TOCIUTAIM3AIMKM, BBICOKAs 4acToTa
WHBaJIUAU3AIMK MAlUEeHTOB, yBenuueHus pucka cmeptu ot CC3) [12, 16, 17, 21]. Tak, mo manHbM B.
Penninx u coaBt. [23], puck pa3BUTHS OCTPOr0 KOPOHAPHOTO CHHApPOMA y MYX4MH ctapiie 70 JeT c
BIIEPBBIE JMArHOCTUPOBAHHOM Jiempeccruell Bo3pacTaeT B 2 pas3a (IO CpaBHEHHMIO ¢ OOJIbHBIMHU 0€3
COMYTCTBYIOIIMX  JIETIPECCUBHBIX  HapyuieHuil). HeOnmarompustHoe BO3JEHCTBHE  NCUXMYECKHUX
paccTpoicTB Ha TeYeHHE 3a00JIeBaHUN Ceplla pean3yeTcsl Kak Ha naToq)mHonoqueCKOMm, TaK U Ha
MOBEJICHUECKOM ypoBHe.B moctuHbpapkTHOM mepuoae (Kak Ha CTallMOHAapHOM, Tak M Ha
MOCTCTAllMOHAPHOM ~ JTarax) CYLIIECTBYeT HEOOXOAMMOCTh pELIeHHs psAa MpolsieM: JieueHHue
COINYTCTBYIOIIEH MCHUXUYECKOM MaTOoJOTUH, BBIpAaOOTKA aJeKBATHOTO OTHOIIEHUS MAaIMeHTa K OOJe3HH,
MOBBIIIICHHUE YPOBHS MOTHBAllUM TMAIMEHTOB K TEpamuu. OTHU U Jpyrue (akTopel OKa3bIBAIOT
CYLIECTBEHHOE BJIMSHUE HA YACTOTY TOCHUTAIU3ALNNA U KOJTUYECTBO MOTPEOIIEMbIX MEIUIIUHCKUX YCIYT
00JIbHBIMHU, TIEPEHECIIMMH OCTpPble KOPOHApPHBIE OClIOKHEHUs. Peabunuranus MeTogaMu ncuxodapmako-
U MICUXOTEPaNeBTUUECKOTO BO3JEHCTBUS JOJIKHA MPOBOJUTHCA C YUETOM KaK KIMHUYECKOW CTPYKTYpPHI
MICUXUYECKUX PACCTPOMCTB, TaK M JIMYHOCTHBIX 0COOCHHOCTEN manneHTa.OCHOBHAs 4acTh IMCUXUYECKUX
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HapyIIeHWH, BO3HHUKAOIMUX y O0osbHBIX MM, MoxkeT OBITH pacrpejienieHa B Mpefenax 4 KaTeropui:
COMAaTOreHUHU (COMATOTeHHBIE MCUXO03bI/ENPECCHN), HO30I'€HHbIE PEaKIIUU, JENPECCUBHBIE COCTOSHUS U
UIIOXOH/IPUYECKHE Pa3BUTHSL.

2
Comamozernuu®

- [ICUXOMATOJOTMYECKUE PacCTPONCTBA, BOZHUKHOBEHUE KOTOPBIX O0YCIIOBIEHO B
IEPBYIO OYEpEb HAPYIIEHUSIMH KPOBOOOPAIIEHHUS, IPUBOAALIMMU K TMIIOKCHU MO3Ta, OCOOEHHO IPU UX
KOMOMHAIIMM C OpPraHUYECKUM IOPAaKEHUEM LEHTpPalbHOM HepBHOW cuctembl. KinHMueckas KapTuHa
COMAaTOI€HHBIX IICUX030B IIpEJCTaB/I€Ha SBJICHUAMU PpAcCCTPOMCTBA CO3HaHMUA (OT IMOMpAYEHUs [0
OMJIyIIEHHWs] Pa3HOM CTEMEeHH, OSMHU300B CIYTAaHHOCTH, JEIMPUO3HBIMU COCTOSHHUSAMH), a TaKxKe
raJUIIOLMHATOPHBIME U KOH(]aOynsTopHo-OpenoBbiMu  cuHapoMamu.Ilpn  mpoBenenun  se4eGHO-
peadMIINTAIIMOHHBIX MEPONPUATHI OOJBHBIM C COMATOTCHHBIMH IICHXO03aMH Hapsiay C KOppeKIHen
HapylLIeHU OOMEHHBIX MPOLIECCOB B T'OJIOBHOM MO3re (AE3MHTOKCHUKAIMS, JIEYEHHE METAa0O0IM4ECKOIro
CHUH/IpOMa, OTEKa MO3Ta M IIp.) Ha3HavaeTcs rncuxodapmakorepanus A KylnUpoBaHUS ICHXOMOTOPHOTO
BO30YXJIEHUs, TaJUIIOLMHATOPHO-OPEIOBBIX  PAaCCTPOWCTB, NPEAYNPEXKIEHUS  arpecCUBHOTO U
ayToarpecCUBHOIO MMOBEACHHUS.

Ho3zozennvle peakyuu - ICUXONMATOJIOIMYECKUE PACCTPOICTBA, BOZHUKAIOIINE B HEMOCPEICTBEHHOM
cBs3u ¢ UM u 00ycnioBieHHbIE COBOKYITHOCTBIO IICUXOI€HHBIX (CTpecC, CEMaHTHKa JUarHo3a - OlacHOCTh
VTS J)KU3HH, ¢ KOTOpO# accormuupyetcst UM, curyarusi HeOOBIYHOM 00CTAaHOBKHY - PCAaHMMAIIMOHHBINA OJIOK
U 1Ip.) U OHOJIOrMYecKUX (0OBbEKTHBHBIE MApaMETPhl TKECTH COMATUYECKOT0 3a00JIeBaHMs, POSIBICHUS
00JIEBOr0 CHHApPOMA M IIp.) BO3AEHCTBMI, a TaKXKe LEIOro psAja COLMAIbHBIX, JIMYHOCTHBIX M JPYTUX
¢dakTopoB./luana3oH NpPOSIBIEHUI HO30T€HHBIX pPEAKUMHA IIUPOK M TPEACTaBIE€H paccTpOHCTBAMHU
OCHOBHBIX IICUXOINATOJOTHUYECKUX PETUCTPOB: OT HEBPOTUYECKHUX (MIIOXOHJPUYECKHE, HNaHUYECKUe
MPUCTYIIBI, TPEBOXKHOE PACCTPONUCTBO, KOHBEPCHM) M a((HEKTUBHBIX (z(enpeccnﬂ[gl, TUIIOMAaHUM) 70
CYTSKHBIX U CBerHeHHBIX[ﬂ. TsKecTh MCUXOMAaTOIOTHYECKOTO COCTOSHUS TaKyKe MOYKET BapbUpPOBaTh OT
CYOKJIMHUYECKHUX paccTpoiicTB (xoppexuus KOTOPBIX OrpaHUYMBAETCS MeTOo/laMu
MICUXOTEPANIEBTUYECKOTO BO3JIEHCTBUS) 10 TPAH3UTOPHBIX 3K3UCTEHIMAIBHBIX KPU30B (OCTPbII MPUCTYI
TPEBOTH, OCO3HABAEMOI KaK yrpo3a COOCTBEHHOMY ICUXUYECKOMY W/WUIH (PU3UUECKOMY CYIIECTBOBAHUIO
C paccTpoHCTBaMU caMOCO3HaHUs «SI» (ayTo-, comMaro- W aUIONCHXUYECKas JeNepCoHaIM3alus),
TpeOYIOUMX aKTUBHOTO IMCUX0(apMaKoJIOTHYeCKOro BMenarenbcTBa.OCHOBHBIM METO/I0OM KOPPEKIUH
HO30T€HHBIX peakiuil ABisfeTcs NncuxodapMakoTepanusi, KOTopas MPOBOJUTCS C yYETOM KIMHUYECKOM
CTPYKTYpbl COCTOSIHUSIT M OCHOBHBIX TPHHLHUIIOB JIEYEHHS OOJBHBIX C IICHXOCOMAaTHUYECKUMHU
pacctpoiictBaMu B o0mied  MeauuMHe:  BbIOOp — NpemaparoB  Ha ~ OCHOBaHMM  OanaHca
3¢ (HEeKTUBHOCTH/IIEPEHOCUMOCTH; MHUHHMAJIbHbIE TEpaleBTUYECKHEe M CyOTepamneBTHUYECKHE J03bl
MIpernapaToB OTHOCUTEIBHO «CTaHAAPTHBIX» PEKOMEHJIALWN; UIMTEIbHAas U HENpepbhIBHAS Tepanus C
y4eToM moJuMopdusMa myckoBsix (aktopoB [6].Ilpu npeobnamannu B KapTUHE HO30TEHUU TPEBOKHO-
¢dobuueckux (kapauo- M TaHaToPoOMUs - CTpax CMEpPTH), OMACEHUS HEBO3MOXKHOCTU TPYAOBOH H
COLMAJILHOW peadMInTallud W HUIOXOHJAPHYECKUX ((UKcalMs Ha COCTOSHUU TMOPaXEHHOIO OpraHa,
COINIPOBOXAAIOIIASACA YCHJIEHUEM TPOSBICHUM KapAMAIbHOM IaTOJIOTUH, KapIMOHEBPOTHYECKHE U
KOHBEPCHOHHBIE PACCTPOMCTBA) HapyIIEHUH MpemapaTaMud BbIOOpa SBISIOTCS  AHTHAEIIPECCAHTHI
COBPEMEHHBIX IOKOJIEHUH (CeNeKTUBHbIE MHIMOUTOpHI 0OpaTHOro 3axmaTa cepotoHuHa - CHO3C - B
COUYETaHUHU C MPOU3BOIHBIMU OEH30IMa3eMMHOB/OCH30KCa3MHA U/WUJTH aHTUTICUXOTUKAMU ), 00JIaJar0IITuMHU
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TPOTTHOCTHIO K TEJIECHBIM CEHCAIUsM (CYJIBIUPUI, KBETHATTNH, aluMeMa3rH).Habmrogaembie y OOJBHBIX C
TUIIOMaHUAKaJbHBIMUA PEaKIUsIMU TpU3HAKK Je3aJanTainuu (HapylleHue IOBeAeHHUs B OOJNEe3HH -
npeHeOpexeHrne BpaueOHbIMU PEKOMEHIAIUSMH, CHUKCHIE MOTUBAIIMU K COMATOTPOITHOMY JICUCHHUIO), a
TaK)kKe MHCOMHHMYECKHE HapyIIeHUs (COKpAICHHE MPOIOJDKUTEIIEHOCTH HOYHOTO CHA 110 4-5 4), CiyxaT
OCHOBaHUEM IS cuxo(dapmMakoTepaneBTUIECKON (B e CIydaeB COYCTAHHUE C MICUXOTEPANEBTHUECKUM
BO3JICHCTBUEM - CM. Jajiee) KOPPEKIHH MpenaparaMu, MJAOIIMMH JOKAa3aHHBIH HOPMOTHMHYECKUN
addexr (xkBetnanma 25-100 mr/cyr; kap6amaszenun 100-300 mr/cyt).llpu BO3HUKHOBEHHH CYTSKHBIX
peakuuil (mpeTeH3uu B aApec MEAUIIMHCKOro IMepCoHala, COMPOBOXKIAIOUIMECS MHOTOUYUCICHHBIMU
xKanobaMyu BIUIOTH JO CYyHeOHBIX TsDKO; OOBMHEHMS Bpayeili B HEBHMMATEIHLHOM OTHOUICHHH,
HEJ0CTAaTOYHO IOJIHOM O0CJIeI0BaHUHN WK B HEeA(P(HEKTUBHOM JICUEHUH) PEKOMEHI0BAHO MPOBEICHUE B
MepBYyI0 ouepeas Koppurupyromieil ncuxorepanuu [10]. Ee nenbio sBisieTcss 3HaUUTEIbHOE TOBBILLICHUE
MH()OPMHUPOBAHHOCTH TMAIMEHTOB 00 OCOOCHHOCTSIX TEUYCHHUS M BO3MOXKHBIX MocneAcTBusx MM, a Takxke
O TpHWYMHAX HA3HAYCHHWS W TIOCICACTBHUSX IPOBOJUMBIX JIEYCOHBIX MEPONPUATHN I CHIDKCHUS
SKBHUTHBIX YCTAaHOBOK (IIPETCH3WH B ajpec MeInepcoHana). B 3Tux ciydasx B KadecTBe Oa3HCHBIX
MIPUMEHSIFOTCS METOJIbI KOTHUTHBHO-TIOBEICHYCCKOW TEpAIMK C MPUIICIIOM Ha BBISABICHUE U KOPPEKIIUIO
TUCHYHKIIMOHATIBHBIX YOSXKICHUI U MOBBIICHUE KPUTUKU K HUM. CielyeT OTMETUTb, YTO MOJOOHBIN
MOAXO0JT MaKCUMaibHO 3(()EeKTHBEH B CUTYallMd HECTOWKHX, MCUXOMATOJOTMYECKHX HE3aBEPIICHHBIX
o0pa30BaHMii, KOTr/la HE OTMEYAIOTCS BBHIPAKEHHBIE HAPYIICHHUs] MOTHBAIMH K JiedeHuto. HeoOxoaumocthb
B JIEKAPCTBEHHOW KOPPEKIIMHM BO3HHMKAET B CIydyasx CTOMKHX, MCUXONATOJIOTHYECKH 3aBEPIICHHBIX
HO30TCHUH C SBJICHHUSMH CBEPXIICHHON WIIOXOHJIPHH, KOT/Ia MOBEJACHHUE MAllMEHTa 3aTPYAHSICT OKa3aHHE
aJICKBaTHOW MEIMIMHCKOH momomu (cM. pnanee). [Ipenmaparamu BbIOOpa (C  y4eToM 0COOOMU
9YBCTBUTEIBPHOCTH TaKMX OOJBHBIX K MAJICHIINM W3MEHEHHUSM COOCTBEHHOTO CaMOYYBCTBUS U
AKTUBHOCTH) SIBJISIFOTCSI aHTUIICUXOTHUKH (ATHITMYHBIC W TPAIUIIMOHHBIC) ¢ MUHIMAJILHOW TTOBEICHYCCKON
TOKCHUYHOCTBIO U HAUMEHBIIINM CeIaTUBHBIM d(PexTom [6].

Henpeccusnvie paccmpoiicmea. Ho3oreHHble U COMAaTOT€HHBIE JAETPECCHM Pa3BUBAIOTCS 0]
BIIMSTHUEM IIEJIOTO PsZia TICHXOTCHHBIX M COMATOT€HHBIX NPEHUMHUTUPYIOMHX (aKTOPOB, CBA3AHHBIX C
WM, 1 noTUMHSIOTCS PUTMY CEpJ€YHO-COCYAUCTOro 3aboneBanusl. MaHudecranus u o0paTHoe pa3BUTHE
ah(PEeKTUBHBIX HAPYIIEHUNW COBMAAAIOT C OOOCTPEHHEM U TMEPUOJOM CTAOUIU3AIMH HIIEMUYECKON
6onesnn cepana (MBC) [5]: HapacTanue nogaBIeHHOCTH BO BTOPOM MOJIOBUHE JTHS U SIBJICHUS HHCOMHUU
B CBS3M C BEUCPHHMHU U HOYHBIMU MPUCTYIIAMH CTEHOKApJWH; HAMPOTHB - YTPEHHEE YIy4llIeHUe MpH
HOpPMAaJIHM3aI[ii OCHOBHBIX T'€MOJIMHAMUYECKUX TMOKa3zaTenei (CTabuan3anus apTepuaabHOrO JaBICHUS U
pUTMa cepara nocie npooyxaeHns).Oco6eHHOCTbI0O HO30TEHHBIX JENPECCU SBISETCS CONPSKEHHOCTh
MOJIaBJIEHHOCTH, TPEBOXKHBIX OINACeHUH 3a 370pOBbE, ACTEHHYECKHUX HapyIIeHUH C SBICHUSIMU
neMopanmauHHm. CumMrnromsl JeMOpanu3alii  MPEJCTABIEHbl KOMIUIEKCOM OTKa3a/OTCTYIUICHUS
(«giving up - giving up»), BBIpaKAIOIIUMCS B TMOSBJICHUH TEHICHIMU K CaMOIIAXCHUIO, YYBCTBOM
OecriomoirHocT W Oe3HanexxHOCTH. B paccmarpuBaeMbix HaOMIOJEHUSX Y OOJBHBIX BO3HUKAET
OLIYIIEHUE «IpoBajia», «TYNHKa» H3-3a HECIOCOOHOCTH pellaTh TATOCTHBIE IS HUX MpPOOJIeMBI,
HampaBlIEHHbIE Ha YIy4YIIEHHE coMaTtudeckoro Omjaromonyuus. llamueHTBl pe3Ko OrpaHUYHBAIOT
COOCTBEHHYIO aKTHBHOCTH (M30eraroiiee MOBeAEHUE): OOJIBLIYI0 YacTh CYTOK IMPOBOJAAT B MOCTENH,
OPOSBISIIOT  Oe3pa3nuuue K BpayeOHBIM PEKOMEHJAIMSAM, OTKa3bIBAIOTCS OT peabuIMTalMOHHBIX
MEPOTPUATHIA, TPeHEeOPETaoT MpaBUIaMH JTUYHON TUTHeHbl. [Ipu 3TOM, M0 MHEHHUIO psiaa aBTopoB [18],
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CHUHJPOM JEMOpAJIN3alui, HAOIIONAIOIIMICA B KIMHHKE BHYTPEHHHX OOJE€3HEH, MOXKET yCyryOmsTh
TE€YEHUE U HEraTHBHO BJIMATH HA MPOTHO3 coMaTHueckoi Oose3Hu.llcuxomnaTonorudeckue MnposBiICHUS
COMATOT€HHBIX JICMPECCHid, BOSHUKAIOMIMX MpH Hambosee Tsoxensix npossiaenusx MBC (LII-IV craguu
XpOHUYECKOH cepaeuHoil HemocratouHoctn - XCH, QuOpwmisinus KemyJouKoB, OCIOKHEHHOE
AOPTOKOPOHAPHOE IIYHTHPOBAHUE), XapPAKTEPU3YIOTCS ACTEHUEH, CONPSIKEHHOW C MOJABIEHHOCTHIO U
pa3ApakuTeNbHOCTRIO (qucdopus). B psay KOTHHUTUBHOW COCTaBISIOMICH JENPECCHH BBIABISIOTCS
HapylLIeHUs KOHLIEHTPALlMM BHHMMAHHA W OTPaHMYEHUE BO3MOKHOCTH OCMBICICHMS ITPOUCXOJSAIIETO
BOKPYI, 3allOMHHAHMIO HOBOM MH(OpPMaLUK, 4YTO OTpa)xkaeT HEWpOOHOIOrHYecKre HapylIeHus,
CBSI3aHHbIE C BIMSHUEM LIEJIOTO psia TAKEIbIX KapJHUOI€HHBIX U COCYAUCTHIX (PaKTOPOB Ha LIEHTPAIbHYIO
HEPBHYIO CHCTEeMY.XapaKTEpHBIM IPU3HAKOM JHIOTCHHBIX ACTPECCHUM, KOTOPHIE B PslE CIy4acB MOTYT
MaHH(ecTUpOBaTh BCIeN 32 UME! gensiercs amccommarys [CHXOCOMATHYECKHX —COOTHOIICHHIA:
JeNpeccusi MPOTEKaeT HE3aBUCHMO OT OOBEKTHBHBIX HM3MEHEHUH coMaTH4ecKkoro craryca. OCHOBHbIE
coctaisitonre ahHeKTUBHOTO CHHAPOMA (BUTAJIbHAS TOCKA, TPEBOTA, JOMHUHHUPYIOIINE B CO3HAHUU UACH
CaMOOOBUHEHHUS/MAIIOIICHHOCTH, CYHIUAAIbHBIE MBICIH, 2 TaKK€ COMAaTOBETETATHBHBIC MPOSIBICHUS -
HapyLIeHUs CHA M alleTUTa) MOABEPKEHbl CYTOYHBIM MU3MEHEHMSIM C TUIHYHBIM YTPEHHHUM (B IEPBYIO
IOJIOBUHY JHA) YyXyJAUIeHHeM cocTossHus. MinoxoHapuyeckas IUCTUMHS Ha IEPBBIX JTalax MOXKET
IIPOTEKaTh II0 THUILy HO30IE€HHOW Jenpeccud. B nocineayromem 1o Mepe XpOHU3aUuu H
IIPOrPECCUPOBAHUS CEPAEUHOro 3a00sieBaHus (OJBIIIKA, YAacThle MPUCTYIBl CTEHOKAPAMUHU; IOBTOPHBIE
TOCHUTAIM3ALNN), Pa3BUTHS TSKENbIX, yrpokarommx >xu3Hu ocioxHeHudt MBC (XCH) nenpeccus
MIPOJIOHTUPYETCSL M 3aTATHBACTCS Ha Cpoku Oosee 2 yeT.KimHu4eckne mposBICHUS MITOXOHIPUYECKOM
JUCTUMHMU COIIPOBOXKAAIOTCSI COKpAIllEHHEM BCEX BUJIOB IPUBBIYHONW IOBCEJTHEBHOM aKTHBHOCTH,
oOHapyKUBasi OTYETIIMBBIA MapajlIeNIn3M C TUHAMUKOH COMAaTHYECKOTO CcTaTyca MalueHToB. Beaymmmu
NpU3HAKAMU  KIMHUYECKOH KApTHUHBI MIIOXOHIPUYECKOW JUCTHMHUHU  SBIAIOTCA  ad(eKTUBHBIC
paccTpoiicTBa  (IOJAaBIEHHOCTh, IJIAKCHMBOCTh),  COINPOBOXKIAIOIIMECS  aCTEHHYECKUMH  (J1ro0ast
JesTeIbHOCTh COIpPsDKEHA ¢ HEOOXOIMMOCTBIO MPEOI0IECHUsT HEMOIIH, c1a00CTH) U UMOXOHIPHUECKUMHU
nposiBieHussMU. B psgy mocnenHux - croiikas (ukcanus Ha HapylleHusix (QyHKOMHA cepana, crpax
nosropHoro MM, onaceHuss HeoOpaTUMON yTpaThl COLMAIbHO-NPO(ECCHOHANBHOIO  CTaTyca,
coOcTBeHHOW HezaeecrniocoOHocTH [3]. Hapsiay ¢ HMIOXOHAPUYECKUMH MPOSIBICHUSMU B OOJBIIMHCTBE
CJIy4aeB BBIABISIOTCS PACCTPOMCTBA CHA U AIIIETHUTA.

Cyuyuoanvnoiii  puck npu  Oenpeccusax, codemannvix ¢ HBC. CynuujanbHble  MBICTH
paccMaTpUBAIOTCS B KaUeCTBE OOJIMTATHBIX MPU3HAKOB JEMPECCUU U MOTYT HOCUTh KaK aKTHBHBIM, Tak U
MIACCUBHBIM XapakTep (KeJaHHe CKOPOIOCTHXKHO YMEpeTb, 3aCHYTh M He MpOCHYThCs). C BBICOKUM
CYHLUJAIBHBIM  PHCKOM acCCOLUUPYIOTCA KaKk  TSKECThb IIPOSIBJICHUI COMaTU4ECKOU
naronorun’ (croiikuif ¥ BBIpaKEHHBIM OOJIEBOM CHHIPOM, pEe3KOe OrpaHudeHue (U3NUecKoit
aKTUBHOCTH), TaK M OCOOEHHOCTHM KIMHUYECKOW KapTHUHBI Jenpeccu (Halu4yhe MpU3HAKOB
TeHepaJIM30BaHHON  TPEBOTM C  PACTepSHHOCTHbIO,  SBJIEHUS  JIBUTaTeIbHOTO  OeCroKOWCTBa,
JeMopalin3allii, a TakKe CTOMKas OeccoHHHUIA).BakHO ydHTHIBaTh TaKkKe yKa3bIBAIOIIME HA BBICOKHI
CYUIIMJIATBbHBI PHUCK aHAMHECTHYECKHE JaHHbIe (TICHUXOTPaBMUPYIOIIME COOBITHS, CYHUIMIAIbHbIE
MOTBITKY WJIM HAMEPEHHS COBEPIIUTH CYUIU B MIPOLIIOM; CYULIUIbI Y OIM3KUX POJCTBEHHUKOB).

© 2023, CAJOTAS, Central Asian Studies, All Rights Reserved

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/


https://www.mediasphera.ru/issues/kardiologiya-i-serdechno-sosudistaya-khirurgiya/2014/2/031996-6385201421?ysclid=lmu6ovl0xo339856775#ftn.anc8
https://www.mediasphera.ru/issues/kardiologiya-i-serdechno-sosudistaya-khirurgiya/2014/2/031996-6385201421?ysclid=lmu6ovl0xo339856775#ftn.anc9

CENTRAL ASIAN JOURNAL OF THEORETICAL AND APPLIED SCIENCES

Volume: 04 Issue: 10 | Oct 2023, ISSN: 2660-5317

TaxkTuka neueOHO-peadMINTALMOHHBIX MEPONPUATUI MAIMEHTOB C JACTPECCUSIMHU, COUYETAHHBIMU C
UM, 3aBUCHUT OT KIMHUYECKOW CTPYKTYPHI U BBIPAKEHHOCTH a(PEKTUBHOM IMATOIOTHHU, a TAKXKE OT
HAJTMYUS/OTCYTCTBUS CYUIIUAAIBHBIX MbIcTeH.JleueHne cyOCMHAPOMHBIX HO30T€HHBIX JICTIPECCHI B Psijie
CllydaeB  MOXXET OrPAaHMYMBATBCA  TOJBKO  IICUXOTEPANEBTUYECKUM  Bo3zelcTBueM./lenpeccun
(HO30T€HHBIE M COMATOT€HHBIE) C CHHJIPOMHO 3aBEPILIEHHOM IICHXOIATOJIOTUYECKON CTPYKTYpOM
SIBIITIOTCST OOBEKTOM B3aWMOJICUCTBUS KapIuOJIoTa W TcUXuaTpa (B paMKax MOJETH «BCTPEYHOTO
nBwkKeHus» [1]) W TpoBemeHUS KypCOBOH/KyNMUpPYIOIICH ¢apMakoTepanud C  HCIHOJb30BaHUEM
coBpeMeHHOro mokojieHuss  antugenpeccantop (CHMO3C, wuHrmOutopsl 0OpaTHOro  3axBaTa
HopanpeHanuHa U cepotonnHa - HWO3CH wu mnp.). Ilpy HEoOXOOUMOCTH KOMOMHHPOBAHHOU
MEIMKAMEHTO3HOW Tepamuu BBIOOP AaHTUACIPECCAHTOB OrPAHWYEH MAaKCUMaIbHO O€30MacHBIMU B
OTHOIICHUU KapaAuOTponHbIX 3(PdexToB mnpemapaTamu.llpu HO30T€HHBIX ACTIPECCUSX C SIBICHUSIMU
JIeMOpalIM3alii HapsAy ¢ IcuxodapMmakoTepanuel B MporpamMmy peabHIUTAIIMOHHBIX MEPONPHUSITHN
1enecoo0pa3Ho BKIIFOUEHUE M TICUXOTEPANIEBTUYCCKOTO BO3JCHCTBUSA. B KauecTBE OCHOBHBIX MHUIICHEU
JUIS  TICUXOKOPPEKIIMU  BBIACISAIOTCS CHW)KCHHE WHTCHCHBHOCTH YYBCTBA OCCIIOMOIIHOCTH U
0€3HaJe)KHOCTH B COYECTAHMH C TOBBIIIEHHEM CaMOOICGHKH W COOCTBEHHOW KOMIIETEHTHOCTH,
pa3paboTKOil MpelnCTaBICHU O TMCHXOJOTUYECKUX pecypcax NalleHTa M MOCTPOCHHUEM IEpPCIEKTUB
JalbHEUIIIer0 TIOBECHUS B CJIOXHUBIICHCS CHTyallud coMatudeckoro 3aboneBanus. [lanueHTsI
HY)KJAIOTCS B IUIAHUPOBAHWUU TpOTrpaMM IO TMpeojosieHHto ymepba, Hanocumoro MM, a Takxke B
MIPEIOCTABIIEHUU PA3BEPHYTOM M JOCTYNHOW HHGOpPMALMA O BO3MOXKHBIX CPEACTBAX COXpaHEHUS
JIOCTaTOYHOTO U KOM(OPTHOTO YpPOBHSI aKTHUBHOCTU. B CBSI3M € 3THUM pEKOMEHAYeTCsl OOpalleHHe K
KOTHUTUBHO-TIOBEJCHUYECKON Mojenu mncuxorepanuu.llpu sHIOTEHHBIX JEMPECcCCUsiX C BBIPAXKEHHBIMU
BUTAJIbHBIMUA PACCTPOMCTBAMH, a TAKXKE BBICOKMM CYUIUIAIBHBIM PUCKOM, IMOKa3aHbl HEMEIJICHHBIN
NEPEeBOl B CIEIHATU3UPOBAHHOE TICHXHATPHUYECKOE/TICHXOCOMATHUECKOE OTJICIIEHUE M aJleKBaTHas
KypcoBasi Tepamusi C HCIOIb30BaHHEM (HapMaKOJIOTUYECKH HanOoliee AKTUBHBIX THMOAHAIENTHKOB
(Tpunuknuueckue antuaenpeccantel, MO3CH). B ciayyasx, xorga B CHUJIy TSDKETIOTO COMATHYECKOTO
COCTOSIHMS TALIMEHTa MEPEBOJI B CIEUHATM3UPOBAHHOE YUPEXKICHHE HE TMPEICTABISAETCS BO3MOXKHBIM,
JIEYEHHUE [JENPECCUBHOTO COCTOSHUSA [JOJDKHO OCYHIECTBIIATHCS HEMOCPEICTBEHHO IICUXHATpOM B
YCIIOBUSIX COOTBETCTBYIOIIETO ICUXMATPUUYECKOIO0 WHAMBUAYAJbHOTO Haja3opa 3a OoibHBIM.Ecnn
Jenpeccusi IPUHUMAET 3aTSHKHOW XapakTep (MIOXOHApUYecKas JUCTUMHUS), 1eJIecCO00pa3HO Ha3HAYeHHE
AQHTHUJICTIPECCAHTOB COBPEMEHHBIX IOKOJEHUN B COUETAHWU C TperapaTaMu, IAIOIMHUMH CHOTBOPHBIN
addexr, as neueHus HapymeHud cHa. [Ipu »ToM He0OXOAMMO TTOMHUTH, UTO B Clydae JUCTUMUU JTaXKe
MpU JOCTUIKEHUU MKEIAeMOro pe3yjbTaTa M TOJHOW PEAYKIMH JAETPECCUBHBIX MPOSBICHUM MOKa3aH
JUTUTENbHBIN (B CPETHEM OKOJIO 6 MeC) Kypc MOACPKUBAIOIICH Tepaliui aHTHICTIPECCAHTaAMHU.

Hapssny ¢  ncuxodapmakorepanueid  peaOWIMTAIMOHHBIE  MPOTPAMMBI  TMAIIMEHTOB €
UTIOXOHIPUYECKON AUCTUMHEHN JOJKHBI BKIIOUATh IICUXOTEPANIEBTUUYECKHE BO3ACHCTBIS, HAlIPaBIIEHHEIE,
MPEXKJIC BCETO, HA KOPPEKIIMIO OCOOEHHOCTEH IMOIMOHAILHOTO KOMITOHEHTA (TTpeolagaHue HeraTHBHBIX
MMPOTHO30B B OTHOIICHWU Te4YeHHUs 3abosieBanusi). [Ipm 3TOM HEOOXOAMMO OTMETHUTBH, YTO SIBICHUS
MICUXOCOMATUYECKOTO Tapasiean3Ma OOYCIOBIMBAIOT MPHOPUTETHOCTh MPOBEIACHHS TEX WM HHBIX
MICUXOTEPANEeBTUUECKUX Mep. Tak, Mpu yXyIIIEHUN COMATUYECKOTO COCTOSIHUS MALMEHTOB U CBSI3aHHOE C
TUM YBEIMYEHUE KOJUYECTBA BOMPOCOB U OMACEHHH, Kacaloluxcs MporHo3a 3a0olieBaHUs,
B3aUMOJICHCTBUE C TNCUXOTEPANeBTOM IMO3BOJISIIOT MHUHMMHU3UPOBATh HArpy3Ky Ha KapJauoJiora, He

© 2023, CAJOTAS, Central Asian Studies, All Rights Reserved

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



CENTRAL ASIAN JOURNAL OF THEORETICAL AND APPLIED SCIENCES

Volume: 04 Issue: 10 | Oct 2023, ISSN: 2660-5317

HaBpeIWB IpPHU 3TOM YPOBHIO MOTHUBAMU K JiedeHuto. Ilpu ymydmieHnn ¢u3andeckoro KOMIIOHEHTa
3I0pOBbsl B 3aJauM ICUXOTEPANHUU TaKkKe MOXKET OBbITh BKIIIOUEHA PECTPYKTypU3allUs KOTHUTHUBHOIO
KOMIUICKCA BBIy4eHHOW OecrmoMomHOoCTH W (OPMHUPOBAHHME YCTAaHOBKM Ha Oojiee aKTUBHYIO pOJIb
naryeHTa B mporecce peadunutanuu. [lpu mpoBeneHUN NMCUXOKOPPEKIMH PEKOMEHIYETCs COYeTaHHe
METOZOB KOTHMTHMBHO-TIOBEJICHUECKOW Tepamuu Kiaccudeckoi Monenu beka ans  addexkTUBHBIX
paccrpoiicts [2] u monenu Salkovskis u Warwick nmst paGoThl ¢ «TpeBoroii o 310poBbe» [24]. Bo3MokHBI
TaKk)ke BKIIIOUEHUE METOJOB ayTOT€HHOW TPEHUPOBKU U OOyUeHHE MAIMEHTOB MpHeMaM CaMOBHYILIECHUS
st penakcanuu [ 8].Mnoxonapuueckue pa3BuTHsS (GOpMHUPYIOTCS y OonbHBIX MM BO BpeMeHHOH u
KIIMHUKO-TIATOTeHeTHYecko  (oOlue CUMITOMBI, amruiddukanus, TyOnupoBaHHE MPOSIBICHUN
COMAaTHUYeCcKOro 3a0oJieBaHUsl) CBA3M C CEpAEYHO-COCYAUCTOM marosiorueid. [Ipm 3TOM OCHOBHBIMU
COCTaBJISIIOUIMMHM I[AaTOr€He3a MIIOXOHJPUYECKOTO Ppa3BUTHS B KIMHMYECKOM IUIAHE SBJISIOTCA
paccTpoiCTBO JMYHOCTH - COMATOINEPLENTHUBHAS AaKIEHTyalus (JUYHOCTHAS JIMMEHCHs/ueprTa,
OTpakaromasi MpeapacroOKEHHOCTh K (OPMHPOBAHUIO Icuxocomarndecknx cuaapomoB) u UBC.
[IposiBeHUs: COMAaTONEPLUENTUBHBIX aKLEHTyalluil T€TepOreHHbl, YTO CKa3bIBAETCSI HA WX COYyYacTUHU B
(OpMHPOBAHUN PA3TMYHBIX UITOXOHIPUYECKUX CHHAPOMOB. Cpeau cOMAaTONEPIENTUBHBIX aKIIEHTYaIHH
BBIJICTISICTCS] HEBPOIIATHUS - BETE€TaTUBHASI JIAOMIBHOCTh; (DYHKIIMOHAIbHBIE HAPYIICHUS! OCHOBHBIX CHCTEM
OpraHuM3Ma; CEeHCUOMIN3alrsa K MHPEKIIMOHHBIM areHTaM (MEHUHTU3M, NIPUCTYIbI CHACTUYECKOTO KAallljs
C aCTMATUYECKUM KOMIIOHEHTOM U JIp. Ha (JOHE MHTEPKYPPEHTHBIX MH(PEKIINN); «I1CEBI0ATIIEPIHUECKHIE)
peakuuu (KpanuBHHIIA, JEPMATHUT); HEMOTUBUPOBAHHBIN cyO(eOpHIUTET; METEOYyBCTBUTEILHOCTD U TIP.;
COMATOTOHHUSI - OINIYIIEHHE MOBBIIIEHHOTO TEJIECHOTO0 TOHYCA, COYeTalleecs C MOTPeOHOCTHIO B
perysipHO (PU3UYECKOW aKTUBHOCTHU - «KYJBT TeJa» (3aHATHUS CIOPTOM, TOJEPAHTHOCTh K HArpy3Kam,
BBIHOCJIMBOCTD); CErMEHTapHas JAeNepcoHanu3auus - 0e3pasiauuue K JIIOObIM IPOSIBICHUSM TEJIECHOU
cepsl, He3aMHTEPECOBAHHOCTH B MOAJEPKAHNN XOopolien (usnyeckor GopMel (HEpEryIsipHOE MUTAHHE,
OTCYTCTBHE peXHMa CHa U OTJbIXa, BBICOKAS TOJIEPAHTHOCTH/HEUYBCTBUTEIBHOCTh K OOJIEBBIM
CTUMYyJIaM); TpeHeOpexeHne BOMPOCaMU COOCTBEHHOTO 370POBbS (MAHKMPOBAHUE MPOPHIAKTHUECKUX
MEIULUHCKUX OCMOTPOB).PeabminTaliioHHble MOAXOABl K JIEYEHUIO OOJIBHBIX B IMOCTHH()APKTHOM
nepuojie 1uphHepeHuupyoTcs B 3aBUCUMOCTH OT THUIIA UIIOXOHJPUYECKOI0 pa3BUTHUS (HEBpPOTHYECKas,
CBEpXIICHHAas, abeppaHTHasT UTIOXOHIPHS), TUYHOCTHBIX OCOOCHHOCTEH MalueHTa (CoMaToneplenTuBHas
aKLEHTyallusd) W 3HAYMMOCTHM YpPOBHEH (UyBCTBEHHBIM, SMOIIMOHANbHBINA, HWHTEJUIEKTYalIbHBIH U
MOTHBAIIMOHHBIM) BHYTpeHHEW KapTuHbl Oone3nu [7].HeBporuueckas wumoxonapusi HaOmromaercs
MPEUMYILIECTBEHHO Y JIMI[ C HEBPOMATUYECKOW akieHTyauuen. KimHudeckass kapTHHAa HEBPOTHYECKOM
UIOXOHAPUM  pealnu3yeTcs  KapJUOHEBPOTHUECKMMM  HApYIICHUsAMH  (KapIuaJlrud, YCUJIEHHOE
cepAleOreHrne, W3MEHEHMsl 4YacTOThl M pPUTMa CEepJCYHBIX COKpAIlIEeHUH), HACIaWBAIOLUIMMUCA Ha
IIPOSIBJIEHUSI TEJIECHOTO HEAyra M HE OTPAXKAIOIIMMHUCA HAa MHCTPYMEHTAJBHBIX IOKA3aTEISAX TEUEHUS
NBC (nuHaMHUYeCKOW >IEKTPOKapIUOrpaMMbl U Mp.). B psAay OCHOBHBIX HpOSIBIEHUI - yTpUpOBaHHAas
pediiekcusi, COCYIIECTBYIOMAs CO CKJIOHHOCTBIO K MPEYBETUUYEHUIO OMACHOCTH (PUKCUPYEMBIX MPU3HAKOB
TeJEeCHOro Hebyaromnoniyuus ¢ popmupoBaHueM KapauogoOuil BIUIoTh A0 TaHatodobun. Cpeau Ipyrux
O0COOCHHOCTEM HEBPOTHYECKOW HIOXOHAPUM - BO3HHUKAIOIIEEe B Ipolecce OOJe3HW CTpeMIIEHHE K
CO3/IaHHUI0  OXPAHUTEIBHOTO  peXuMa CO  3HAYUTENbHBIM  OTpAaHMYEHHEM  HArpys3ok, Kak
poeCCHOHANIBHBIX, TaK M OBITOBBIX («3a0poBhecOeperaromiee» mosenenue [14]). Tak, mamueHTHI
NPUICPKHUBAIOTCS CTPOrOil JMEThl, HANpPaBICHHOM Ha yMEHbIIEHHE AJIMMEHTAapHOro (akTropa pHCKa
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nporpeccupoBanus UBbC (uckimoueHne BELEeCTB, COAEPKALIUX XOJIECTEpUH, BILUIOTh 0 yIOTpeOieH s B
MUy JIMIIb  Y3KO  OrPaHUYEHHOIO  MepedHs  «0e30MacHbIX», 10  MHEHHMIO  MaIeHTOB,
npoaykToB).JIposiBlIeHUsT HEBPOTHYECKOW HIIOXOHIPUHM MOTYT (OPMHPOBATHCA IO MEXaHU3MY
peakTUBHOUN win Qu3uoaorundeckor nadmibHOCTH. OOOCTPEHUs MCUXONATOIOTUIECKOW CHUMIITTOMATHKH,
KaK TMpaBWJIO, OTPAHUYMBAIOTCS COOBITHSIMH, CBSI3aHHBIMH C TEUYCHHEM M Tepanueil cepliedHo-
COCYIUCTOTO 3a00JICBaHUS - YCUJICHHWE TPEBOXKHBIX OMACEHUH M KapJUOHEBPOTHYECKHX PACCTPOHCTB B
CBS3M C YyTsDKeIeHHeM uiau pacmupeHueM cumntomoB WBC, aHoManbHBIMH — MOKa3aTeNsIMU
7a00paTOpHBIX M WHCTPYMEHTAJIBHBIX HCCIEIOBAaHUM, HEAOCTATOYHOH 3()PPEKTUBHOCTHIO WU
no0ouHbIMU 3 deKTaMu KapJUOTPOIHBIX cpencTB U mp.CrencTBUeM HIIOXOHAPUYECKON (ukcanuu
MAUEHTOB MPH HEBPOTHYECKON WIOXOHAPUU SBJISETCS MOBBIIIEHHOE MOTPEOIeHHEe MEAUIIMHCKUX
pecypcoB BHe 3aBucHMOCTH OT TeueHus: UbC (kak B mepuojibl 000CTPEHUs, TAK U B PEMHUCCHH), YaCThIC
«IpOUITAKTUYECKHE» TOCIHUTAIM3ALNN CO CTPEMJICHMEM HAaXOAMTHCS IOJI MOCTOSHHBIM BpayeOHBIM
KOHTPOJIEM B  CHEHHAIM3HPOBAHHBIX  NPO(GUIBHBIX  YUPEKACHUSNX; YCTAaHOBICHHE  OCOOBIX,
JIOBEPUTEIIbHBIX OTHOIIEHUN c MEAULIMHCKUM nepcoHaioM.OCHOBHO MUUIIEHbIO
IICUXOTEPANIEBTUYECKOT0 BO3ACHCTBUSI Y NAIUEHTOB C HEBPOTUUYECKON UIMOXOHJPUEHN SABIISETCS CHUXKEHUE
TpeBoru o 310poBbe [11]. Ilpum »TOM, mpexae Bcero, HeoOXoauMa KOPPEKIHS MPEICTaBICHUU O
3a00lIeBaHUU cepilla C MPULETbHBIM BBIIBICHUEM OCHOBHBIX TUCHYHKIIMOHAIBHBIX YOexaeHuili 00
YTSDKEJICHUH WM pacmiupeHud cuMntomMoB MBC M KOTHUTHBHBIX HUCKaXEHHH HHPOpMAIUH O
nedyenuu.Hapsy ¢ 3TUM HeMaloOBa)KHBIM aCIIEKTOM ICUXOpeabUINTallMK NAIllMeHToB, nepenecunx UM,
SIBJIIETCS. CHUKEHNE UHTEHCUBHOCTH CaMOHAOJIIO/IEHUS U Pa3BUTUS UHTEpECa K APYTUM (HE CBSI3aHHBIM C
COCTOSIHUEM 3/I0pOBBSI) BHUJAM JESITENbHOCTH. B TO ke BpeMsl ICHUXOKOPPEKLIMOHHAs paboTa JI0JIKHA
OBITH HalpaBJieHa HA COXPAHEHUE B3aMMOCWCTBUS C JieUalllUM BPadoM U NPOPHIAKTHKY JabHEHIIEro
«BIIOYNIOTPEOJIEHN» MEIULMHCKON MoMoIplo. B psaay napyrux unenel ncuxoreparneBTHUECKOTo
BO3CUCTBUS - (DOPMUPOBAHHME YCTAHOBKM Ha TMOJAJEpPXKAHUE JIOJDKHOTO YPOBHS pabOTOCIOCOOHOCTH H
NpeJCTaBIeHUH 00 aJleKBaTHON M HEONacHOM (PU3NYECKON Harpy3ke B COOTBETCTBUHU C PEKOMEHAALUAMU
kapauosnoros.Hapsay ¢ panmoHanpHOM IICMXOTEpanued A KyNUpPOBaHUS KapAHOHEBPOTHYECKHX
paccTpoiicTB  1esnecooOpa3HO  Ha3Hau€HHE  KypcoB  OCH30MAa3eNMHOBBIX  AHKCHOJIUTHUKOB U
aHTHUJIETIPECCAHTOB MPOTUBOTPEBOYKHOTO CIIEKTpa NEHCTBUS (MapoKceTHH, (ayBokcaMuH).CBepXleHHas
UIIOXOHIPUS POPMHUPYETCSl y JIUUHOCTENW C COMATONEPIENTUBHON aKI[EHTYyalluell 1Mo TUIy COMaTOTOHUU.
DOHepruyHble, CTEHUYHBIE 110 XapaKTepy, CTOJKHYBIIUCH ¢ cuTyanued MM, manmeHThl HalpaBisioT BCe
CBOM CuJIbI Ha nipeononeHus nposisiaeHnit UbC u BocctanoBnenue pusnyeckoit Ghopmel, KoTopas Oblia 10
6one3nu. [lpuHrMas 3a OCHOBY PEKOMEH/I0BaHHOE KapHOJIOraMu JiedeHue, 00JIbHbIE PACIIUPSIOT CIEKTP
TEpaeBTUUECKUX BO3ACHCTBUN IIyT€M NPUBBIYHBIX JUISI HHUX TPEHUPOBOYHBIX MEPONPUITHH
(MHOTOKMJIOMETPOBbIE TNPOOSKKH B JIeCy, KOMIUIEKC HMHTEHCHBHBIX (PHU3MUECKUX YIpaXKHEHUH,
KOHTPACTHBIM Iy, MOpKE€BaHUE M IIp.). Takoro poja maroyiornyeckasi akTUBHOCTb 110 OTHOLUEHHUIO K
00JIE3HH B YaCTH CIy4aeB COMPOBOXIAETCS OTKA30M OT NMPHU3HAHMS COLMATBHOM POJIM XPOHHUYECKOTO
6onbHOro [20], a mpeanmpyUHMMAaeMble MNAlMEHTaMH IMOMNBITKM COOTBETCTBOBATH 00pa3y (GuU3NYECKU
aKTUBHOTO YEJIOBEKAa OKa3bhIBAIOT HeraTuBHOe BiusHue Ha TedeHne WBC (yrspkenmeHue kiacca

cTeHOKapAnH).OCHOBHON HENbI0 NCUXOKOPPEKINOHHBIX Mep0HpI/I$ITI/II\/'I[1*1]

MTAlMEHTOB CO CBEPXLEHHOMN
UIIOXOHJIpUEH ABNseTCsS (OpMUpPOBaHUE MpEACTaBIEeHUI 00 aeKBaTHOM MOBEACHUU B OOJIE3HH, a TaKKe

BBITTOJIHCHUHA HCO6XOI[I/IMLIX OIrpaHUYUTCIIBHBIX MepOHpI/IHTI/Iﬁ U MCp, HAIPABJICHHBIX HAa MOBBINICHUC
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MOTHUBALIMM K KapAUOTPONHOMY JieueHuto. Ilcuxorepanus mpoBOAMUTCS C Y4ETOM HHTEIUIEKTYaJIbHOI'O
KOMITOHEHTa BHYTPEHHEH KapTHHBI OOJI€3HH C BKJIIOYEHHEM B pabOTy 3J1IEMEHTOB 00pa3oBaTENbHBIX
rporpamm Jjisl aluuMeHToB, nepenecmux UM [25]. [ns peaOunurtanuu 3Toil Tpynmbl NallMeHTOB TakkKe
BXHO (OPMHUPOBAHUE PEATUCTUYHBIX OXHIAHUA OT JICYEHHUS, COYETAIOIIUXCS C OOBEKTHBHBIMU
OLIEHKaMH, U paboTa Ha/l IPUHATUEM POJIH «OOJBHOTO0» U TIOMOIIH OJIM3KUX.AOeppaHTHAsI UITOXOHPUS B
OOJIBIIIMHCTBE CITydaeB HAOIIOAAETCS y JIUI] C aKIEHTyaluel 10 TUIYy CerMEHTapHO! JieTIepCOHATN3aINH.
Knunnueckass kapThHa aOeppaHTHOM WIIOXOHAPUU OINPEACNSETCS PACCTPONCTBOM CaMOCO3HAHUSA
TEJIECHOCTH, BBICTYIAIONIErO B (pOpME YaCTUYHOTO (C HEIOOLIEHKON YrpOXKaloIIero CMbICIa JTUarHosa u
TSYKECTH COMATHMYECKOM MAaTOJOTMM) WM IOJHOTO OTUYXKIEHHUS co3HaHus Oonie3Hu. K OCHOBHBIM
MpU3HaKaM a0eppaHTHON HIIOXOHAPUH OTHOCHUTCS HeUTpanbHOCTh addekTuBHOro QoHa B OTCYTCTBUE
sMouuoHanbHoro otHouieHuss k MBC, BuUTalbHOTrO cTpaxa CMEpTH JaXke B IEPUOJ OCTPOM, YypeBaTOn
OIMACHOCTBIO JIETAJBHOIO HCXOZa, KOPOHAPHOM KaTacTpo(bl, TPEBOTHM W IOJABICHHOCTH B CBS3HU C
MHBa3UBHBIMU IPOLEAYpaMU M aOPTOKOPOHAPHBIM LIyHTHpoBaHHeM.HecMOTpsi Ha OCBEIOMIIEHHOCTH O
3akoHOMepHOCTAX TeueHus NBC u popmanibHOM KOHCTATaIlMK peaIbHOM OMAcHOCTH, HA TIEPBBIN TUTAH B
KApTUHE WIIOXOHAPUYECKOTO pa3BUTHUs BBICTYNAIOT HeEaJEKBaTHAs HHTEpIpeTalus MpOsBICHUN
COMAaTHUYECKOr0 Helyra, CTpeMJIeHHE K HUBEIHPOBKE HETaTHBHBIX acIEKTOB 3a0oneBaHus. [IposBienus
UM oneHuBaroTcs MallMeHTaMU JUIIb KaK HE3HAYUTENbHbIE OTKJIOHEHHS OT HOPMBI (MHTEpIpeTanus
MATOJIOTUU KaK «KPAaTKOBPEMEHHOTro cOOs» B OpPraHu3Me), BPEMEHHO OTrpaHMYMBAIOIINE COLUATBHYIO
aKTUBHOCTh.AOEppaHTHas MIIOXOHIPUS HAMpPSIMyIO0 CBsA3aHA C HApYyIIEHHEM MOTUBALUU K JICYCHHUIO
(MuUHMMM3AIMS 103 B-aApeH00I0KaTOPOB U CTATUHOB B COOTBETCTBUU C CYOBEKTUBHBIM MPEICTABICHUEM
MAIMEHTOB O HEOOXOJUMOM OOBEME TEpareBTHUUECKON TAaKTUKH) U CONPOBOKIAECTCS J€3adalTHBHBIM
MOBEJICHUEM, TPEMATCTBYIOIINM TPOBEICHHUIO JICUeOHO-peabMINTAIMOHHBIX MEPOIIPUATHI U BpaueOHOM
MIOMOIIX JTa)Ke B KPUTHUECKUX CUTyalusx. Takoe aHOMaabHOE TIOBEACHNE B OOJIE3HU y MAIIEHTOB B Psilie
CllyyaeB MPUBOJIUT K MIPOrPECCUPOBAHHIO coMaTHyeckoro 3abosesanus (mosropusie UM, hopmupoBanue
XCH) ¥ pa3BUTHIO YTPOKAIOUIUX >KU3HU OCIOKHEHUU [13].OCHOBHOI 1ENbI0 NMCHUXOTEPANeBTUYECKON
KOPpPEeKIIMM Yy TMAalMeHTOB ¢ a0eppaHTHOW WIIOXOHJAPUEH SBISIOTCS HW3MEHEHHE MOTHBALMOHHOIO
KOMIIOHEHTa BHYTpPEHHEH KapTHHBI OOJIe3HU, a TakXe IOBBIIIEHHE BHUMaHMs K TelecHOH cdepe c
(dbopMUpOBaHMEM aJIeKBaTHOIO oOpa3a Tena M MNPHUHIATHS HEoOXOJUMOCTH 3a00Thl O 370poBbe. B
COYETaHHUH C ITUM B paboTe ¢ OOJIBHBIMU HEOOXOAUMO MOAEPKUBATh aBTOPUTET Bpauya U OPUEHTUPOBATH
Ha COTPYIHUYECTBO (ITOBBIIIEHHE MOTHUBALIUU B OTHOILIEHUU HAa3HAYEHUH M pEeKOMEHJAlNi KapInoJioroB,
coOmoieHne pexuma (U3MUECKUX Harpy3oK M JUEeThl) B Ipolecce MNpoBeAeHUs (HU3HUECKO
peabwinTany. B cBA3M ¢ 3TUM B paMKax ICUXOTEPaneBTUYECKOr0 BO3AEHCTBHIS HEO0X0AUMO COUYeTaHHe
METOJI0B MOTHUBALIMOHHOT'O UHTEPBBIO [19, 22] 1 KOTHUTUBHO-MTOBEAEHYECKOM Teparnui.
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Abstract: The article deals with the development of effective methodologies aimed at enhancing learning
skills among elementary school students through the integration of extracurricular activities. The article
acknowledges the critical role that extracurricular activities play in holistic education, fostering not only
academic development but also social, emotional, and physical well-being. The research aims to provide
a comprehensive overview of methodologies that have proven successful in achieving this objective.

Keywords: methodology, school, students, extracurricular activities, cognitive development, social-
emotional learning.

The article examines the theoretical framework underlying the incorporation of extracurricular activities
in elementary education. It delves into the socio-constructivist perspective, emphasizing the importance of
hands-on, experiential learning in promoting cognitive, affective, and psychomotor domains of learning.
Additionally, the research highlights the psychological theories related to motivation, engagement, and
self-regulation, underscoring their relevance in extracurricular program design. Furthermore, the research
evaluates the implementation strategies and best practices associated with integrating extracurricular
activities into the curriculum. Factors such as resource allocation, teacher training, parental involvement,
and assessment methods are scrutinized to provide practical insights for educators and policymakers. The
research draws upon a comprehensive range of primary and secondary sources, including peer-reviewed
journal articles, books, reports, and educational policy documents. Additionally, it incorporates empirical
studies and longitudinal research findings to support the efficacy of the proposed methodologies.

The aim of this research is to investigate and discuss the methodology employed in developing learning
skills among elementary school students through extracurricular activities. Extracurricular activities play a
pivotal role in enhancing cognitive, social, and emotional development in students. This study delves into
the various approaches and techniques employed to effectively integrate extracurricular activities into the
elementary school curriculum.

1. Activity Selection and Design: Extracurricular activities should be carefully selected to align with the
learning objectives [2]. These activities can range from arts and crafts to sports, music, drama, and
academic clubs. The design of each activity should be age-appropriate and cater to the diverse
interests and abilities of students.
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Incorporating Educational Objectives: Extracurricular activities should not be seen as separate from
the academic curriculum. Instead, they should be structured to complement classroom learning and
reinforce key concepts. For example, a science club can conduct experiments related to classroom
topics.

Skill Integration: Activities should be structured to target specific learning skills such as critical
thinking, problem-solving, teamwork, and communication. For instance, a debate club can enhance
critical thinking and communication skills.

Qualified Facilitators: Competent instructors or facilitators are crucial for the success of
extracurricular activities. They should have expertise in the chosen activity and possess the skills to
engage and motivate students effectively.

Inclusive Participation: Encouraging inclusive participation ensures that all students, regardless of
their background or abilities, have the opportunity to engage in extracurricular activities [3]. This can
be achieved through flexible scheduling and adapting activities to accommodate diverse needs.

Assessment and Feedback: Regular assessment of students’ progress in extracurricular activities is
essential. This can be done through performance evaluations, self-assessments, or peer evaluations.
Feedback should be constructive and highlight areas for improvement.

Parental Involvement: Engaging parents in the extracurricular process can enhance its effectiveness.
This can be achieved through regular updates, workshops, and involving parents as volunteers or
supervisors during activities.

Resource Allocation: Adequate resources, including materials, equipment, and space, should be
allocated for extracurricular activities. This ensures that students have access to the necessary tools for
meaningful participation.

Flexibility and Adaptability: The methodology should be flexible to accommodate changes in
student interests and needs. This may involve introducing new activities or modifying existing ones
based on feedback and evolving educational goals.

Long-term Impact Assessment: Evaluating the long-term impact of extracurricular activities on
learning skills is crucial [1]. This can be done through longitudinal studies, tracking students’
progress, and gathering feedback from alumni regarding the influence of these activities on their
academic and personal development.

The research topic on the methodology of developing learning skills of elementary school students
through extracurricular activities holds significant importance for several reasons:

1.

Holistic Development: Extracurricular activities offer a platform for students to develop skills beyond
the traditional academic curriculum. By focusing on learning skills, this research addresses the need
for a more comprehensive and well-rounded education.

Engagement and Motivation: Engaging students in extracurricular activities provides them with a
practical and hands-on approach to learning. This often leads to increased motivation and interest in
their studies, as they can see the real-world applications of what they are learning.

Diversity of Learning Styles: Not all students learn in the same way. Extracurricular activities can
cater to various learning styles, such as kinesthetic, visual, or auditory, allowing students to discover
and harness their unique strengths [4].
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4. Soft Skills Development: Apart from academic knowledge, extracurricular activities can foster the
development of crucial soft skills like teamwork, leadership, communication, time management, and
problem-solving. These skills are essential for success in both academic and professional settings.

5. Enhanced Cognitive Abilities: Engaging in activities that require critical thinking, creativity, and
problem-solving can lead to improved cognitive abilities. This research addresses how specific
extracurricular activities can be designed to enhance these cognitive functions.

6. Lifelong Learning Habits: Instilling effective learning skills at an early age sets the foundation for
lifelong learning. Students who learn how to learn are more likely to continue their education beyond
compulsory schooling and pursue lifelong intellectual growth.

7. Improved Academic Performance: Research indicates a positive correlation between participation in
extracurricular activities and academic success. By focusing on the methodology of incorporating
learning skills, this research seeks to further understand and optimize this relationship.

8. Social and Emotional Well-being: Engaging in extracurricular activities can provide a sense of
belonging and community for students. It can also serve as a means of stress relief and emotional
expression, contributing to overall well-being.

9. Equity and Inclusion: By examining the methodology of incorporating learning skills through
extracurricular activities, researchers can explore how to make such opportunities accessible to a
diverse range of students, ensuring that all children have the chance to benefit.

10. Educational Policy and Curriculum Development: Insights gained from this research can influence
educational policy and curriculum design [5]. Schools and educational institutions may use these
findings to optimize their extracurricular offerings and teaching methodologies.

To sum up, the methodology for developing learning skills through extracurricular activities in elementary
schools is a multifaceted process that requires careful planning, skilled facilitation, and ongoing
assessment. When implemented effectively, extracurricular activities serve as a powerful tool to enhance
students’ cognitive, social, and emotional development, providing them with a holistic education
experience. This research discussion provides a comprehensive framework to guide educators and
stakeholders in this endeavor. In summary, this research topic has the potential to revolutionize the way
we approach education by recognizing the vital role that extracurricular activities play in the holistic
development of elementary school students. It addresses the multifaceted nature of learning and provides
actionable insights to educators, policymakers, and parents alike.
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CpaBuutesabHast Jkoorndeckas Ouenka Apeasna MeaoHOCHBIX
Pacrenmii Ilycreinnoii 3onub1 FO:xnoro Ilpuapanbsa
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Annomayusa. B cmamve npedcmagieHvl pe3yibmamsl UCCIE008AHUL NO  IKOAOSUYECKOU OlYeHKe
MeOoHOocHbIX  pacmeHuil 6 pecuone FOocnozo Ilpuapanvs. Paccmampusaiomcs — 9Koao2udeckue
Xapakmepucmuky,  NPOAHAIUIUPOBAH  apedl  PpACNPOCMPAHEHUsI  MeOOHOCHbIX — pacmeHull  no
9KoN02UYecKuM  epynnam. Meoonocnaa gropa pecuona omauyaemcsi  6bICOKUM — IHOEMUZMOM.
Yemanosnenvl 3asucumocmu medxcoy yoenvHou cbipbesol humomaccol u3y4yeHHbIX U008 U pPA3HbLIMU
NONYIAYUOHHBIMU napamempamu. Bviaenenvl sKxcnoneHyuanvHvle U JuUHEUHble MUnvl pecpeccUOHHOU
3asucumocmu O0Jisi pAcCMampueaemvix U008 MeOOHOCHbIX PACHEeHUII.

Knrouesvie cnosa: meoonocuvie pacmenus, niamo Ycemwopm, apean, buopasHoobpasue, pecypcul.

Beenenue.

B Hacrosiiee BpeMs B pelieHUH poOIIeMbl IPOJOBOILCTBEHHOH 0€30MaCHOCTH M YCTOWYHUBOTO Pa3BUTHUS
CeIbCKOXO03SMCTBEHHOTO MPOM3BO/ICTBA JTFOOOT0 TOCYIapCTBa OTPOMHOE 3HAUCHHWE MMEET PallHOHAIbHOE
UCIIOJIb30BAHUE U BOCIPOU3BOJICTBO MPUPOTHBIX pecypcoB. PacTeHus BO BCeX CTpaHaX MHpa MPU3HAHBI
OJTHOM M3 JKU3HEHHO Ba)KHBIX YacTeil OMOJOrMYecKOro pasHooOpasus M TIIO0AIBHON YCTOWYMBOCTH
okpyxaromierd cpensl. OHM JieKarT B OCHOBAaHMU TPOPHUUECKOM MHUpaMUIBI BO BCEX HAa3EMHBIX
IKOCHCTEMax, OT KOTOPBIX HEH30EKHO 3aBHCSAT BCE OCTAJIbHBIC BHIbI JKHBOTHBIX W uenoBek [1].
W3BeCTHO, 4TO COCTAaB U MPOJAYKTUBHOCTh MEJIOHOCHBIX PECYPCOB 3aBHCAT OT MPHUPOIHO- KITMMATHYSCKUAX
U reorpaduyeckux ycioBuii [2].

buopaznooOpa3ue MeIOHOCHBIX PACTCHHM SBISICTCS MHPOBBIM JIOCTOSTHUEM HBIHEIIHMX W Oymaylux
nokojieauii [1]. Bmecte ¢ TeM, XO34HCTBEHHOE OCBOCHHE TEPPUTOPUN TPUBOJIUT K CHUKCHUIO U
HCUE3HOBEHHIO BUJIOBOTO Pa3HOOOpa3Msi MEIOHOCHBIX PECYPCOB M OCKYICHHUIO MEIOHOCHOM 0a3bI [7, 9].
CornacHO TPOTHO3HBIM JIaHHBIM, OOJBIIMHCTBY BHJIOB PACTCHHA MHUpa TPO3UT HCUE3HOBEHHUE YXKE B
nacrosimee Bpemsi [10]. U3yuenwe OwmopasHooOpasusi MEJOHOCHBIX pACTEHHH MyCTHIHHBIX 30H
LenTpanbHOI A3UHU ABISIIOTCS AaKTYaJIbHBIMU U CBOEBPEMEHHBIMHU.
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MarepuaJ u MeTO/bl.

MenoHOCHBIE pacTeHUs] 00ECIICUYNBAIOT TOyYCHHE BaXKHEHIIINX MMPOAYKTOB MTYEIOBOCTBA, a C APYroi —
MOJTy4aroT OIBUICHHE OT MEJIOHOCHOM muesbl [3, 5]. MeIoHOCHBIME B OGIIETIPUHATOM 3HAYEHHH TOTO
CIIOBAa HAa3bIBAIOTCS TaKWE PACTEHMs, C KOTOPBIX ITYEIbl OEpyT JBa BaXHEHINUX IS Pa3sBUTHS W
JEATETBHOCTH MYECIHHOW CeMbH MPOJIYKTA: IBETOYHBIA HEKTap M IBETOYHYIO MbUIbIYYy. He Bce Takme
pacTeHUs UMEIOT OJMHAKOBOC 3HAYECHHE. HEKOTOpPBbIC M3 HMX JAIOT IYejaM TOJBKO HEKTap, APYTHe -
TOJIBKO TBUIBIY, TPETHH K€ - TO U Japyroe Bmecte. COOCTBEHHO MEJOHOCHBIMH MOTYT OBITH Ha3BaHBI
JMINb PACTEHUs], JAlollie IYejlaM HEKTap, pacTeHMs, [alollMe OJHY MbUIbIYY, Ha3bIBAKOTCS
nbLIbIIcHOCaMu [4].

OOBEKTOM HAIEro MCCIEeNOBaHMS SBUJICS PACTUTENBHBIA MOKPOB, IIABHBIM 00pa3oM, IUIaTO Y CTIOPT.
PaGota mnoO u3yuyeHUI0 MEIOHOCHBIX PECYpCOB MPOBOAWIACH CTALMOHAPHBIM M MAapIIPYTHO-
reo00TaHWYECKMM METOAOM. Y4YeT BHIOBOIO COCTaBa MEIOHOCHOW (JIOpBI TNPOBOAMIHN IyTEM
reo0OTaHUYECKMX  ONMCAHMM  BCTpeyaroluxcst  BUAOB  pacteHMd.  CoOpaHHble — pacTeHus
unentuduimpoBau no «Onpeaenurento pactennit Kapakanmakcrana» (1978). M3yueHne MeTOHOCHBIX
pacTeHuil IPOBOIWIN Ha BCEX TEPPUTOPUAX perroHa. IIporHo3upoBaHue CpoKOB IBETEHUS MEJOHOCHBIX
pacTeHWil OCYIIECTBISIM B 3aBHCHUMOCTH OT CPOKOB IIBETEHHS KaXXJIOro OOTaHMYECKOTO BHUA.
deHonornyeckue HaOMIOIEHUS NMPOBOAMIM C HcHojdb3oBaHuWeM Merona A.A. KynbeiruHa. 3eMenbHble
IUIOIIA U, 3aHSThIC MEIOHOCAMH, HA3bIBAIOT MEIOHOCHBIMU yrojbsimMu [4]. B 3emiuenenpueckux paiioHax
OCHOBY MEJIOHOCHO# 0a3bl COCTaBIISIIOT, B OCHOBHOM, KYJIbTYPHBIC MEIOHOCHI, HE TOJbKO mosessie [10],
HO W JIYTOBbIC - pa3HOTpaBbe, pa3HOOOpa3HbIC IUIOJOBBIC M STOIHBIC KYJIbTyphl [3, 7]. Onpenenenue
ylenbHOM cbipbeBoil puromaccsl (YC®D) BUAOB pacTeHHUH ¢ MCHOJIb30BAHUEM PErPECCHOHHBIX MOJIesei
€€ OLICHKHU.

Pe3yabTaTsl U 00Cy:KIeHUE.

Ha ceronHAmHuil [eHb BBI3BIBAIOT OOJIBLIYIO TPEBOTY OOLIEMUpPOBas TEHACHLHUS COKPALICHUS
O01Opa3zHO00pa3us PeCypcoB AUKUX MEIOHOCHBIX PACTEHHH, SBISIOUIMXCS KOPMOBOM 0a30i METOHOCHBIX
myen W JPYTuX ONBUIUTENEeH. JTa TEHIEHIMS HAmpsMyH CBsi3aHa C OOOCTpPSIONICHCS TPOoOIeMoit
POIOBOJILCTBEHHOM Ge3omacuocTtu [10].

B pasmuunbix crpanax CHI' u panbHero 3apyOexbsi XO3fHCTBEHHOE OCBOEHUE TEPPUTOPUN TaKxKe
NPUBOANUT K YMEHBIICHUIO BHJIOBOIO Pa3HOOOpa3Hsi MEJOHOCHBIX PACTEHUH M OCKYIEHUIO MEIOHOCHOM
0a3pl [6, 7]. OcHOBHOW MPUYMHOW MCYE3HOBEHUs OT/ACIBHBIX BUJIOB PACTCHU SIBISCTCS JESITEIbHOCTD
YeJI0BEeKa: BBIPYOKa JIECOB, OCBOCHME 3€Mejlb, MEIHOpAaTHBHbIE pabOTHI, BBINAC CKOTA, HEMPABUIbHOE
3eMJIENIONIb30BaHNE, OTYYXKJIEHHE 3€Melb IpPU CTPOUTEIBCTBE OOBEKTOB, MPOMBILIUIEHHbIE U
TPAHCHOPTHBIE BBIOPOCHI, a TaKXKe pPEKpeallMoOHHBI NpeccHHr. B pesynbrate MecTooOUTaHME
MEJIOHOCHBIX BUJIOB pAaCTEHHI OKa3bIBACTCS HAPYIICHHBIM, YTO MPUBOIUT K UX UCYE3HOBEHUIO [8, 9].

YeToinuuBOEe pa3BUTHE CEIIBCKOTO XO35MCTBA B COBPEMEHHBIX YCJIOBHUSAX OCHOBBIBAETCS Ha IIMPOKOM
UCIOJIb30BAaHUU OMOJIOTUYECKOTO M DKOJOTMYECKOro TMOTEHIMalla pAacTeHUH M HX CUCTEMHBIX
o0pa3zoBaHMii - OMOIIEHO30B. BaXkHyI0 poJib B peau3aiiy 3TOH 3a/laui 3aHUMAaOT BOIIPOCHI U3YyUCHHS U
OCBOCHMS PAaCTUTEIBHBIX PECYPCOB, UTO B PABHOM Mepe OTHOCUTCSA M K pernony lOxnoro Ilpmapainbs.
3/1ech MpOU3pacTalOT YHUKAIBHBIE BHUJIbI LIEHHBIX MEJIOHOCHBIX, JIEKapCTBEHHBIX, KOPMOBBIX U APYTHUX
pacteHuii. Mex 1y TeM pacTUTENbHBIE PECYPCHI U3yUYEHBI HETOCTATOYHO, YTO OTPULATENBHO CKa3bIBAECTCS
Ha Pa3BUTUM OTPACIIM ITYEJIOBOJCTBA U €r0 MPOAYKTUBHOCTH.

Bo3pacranue aHTpOIOreHHOrO BO3JEUCTBUS W OCBOCHHWE TEPPUTOPUH IUIATO YCTIOPT MNPUBOIUT K
YMEHBUICHUIO IIJIOLIAAH, 3aHATON ITUKMMU MEIOHOCHBIMM pacTeHUsMU. lIpy mMUpPOKOM HCIIONB30BaHUU
KYJIbTYPHBIE METOHOCOB Ba)KHO MPOrHO3UPOBATh UX YPOKAWHOCTH, HEKTAPOIIPOAYKTUBHOCTG. JlJI1 3TOrO
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HGO6XOI[I/IMO BBISICHUTH 3KOJIOTMYCCKUE B3aUMOCBA3H paCTCHI/Iﬁ U BIMAHUEC HAa HUX q)aKTOpOB BHCIITHCH
CpCabl. OCco0EHHO 3TO BaXKHO B T€X NOomyJrsinugax, rA€ B pE3yJIbTaTC CCICKINUN YaCThb HpI/ICHOCOGI/ITeJIBHBIX
pCaKHI/Iﬁ yTpadu€Ha U KOMICHCUPYETCA arpOTCXHUYCCKHUMU MCPOIIPUATHAMU. To ecTb JJI1 JOCTHIKCHUA
MaKCHMaJIbHOM MNPOAYKTUBHOCTHU PACTCHHUA HCIOJB3YCTCA KOMIIICKC arpOTCXHUYCCKHUX MepOHpI/ISITI/If/'I,
CIIOCOOHBIX CHU3UTh OTpHULATCIIEHOC BOSHefICTBHC 9KOJIOTHYCCKHX (l)aKTOpOB H YCUIIUTb 6HaFOHpI/IHTH06.

OcHoBHOH acnekT pactutenbHocTH FOkHOro Ilpmapanbs — MaloOYMCIEHHOCTh BHIOB BO (hJIope U HX
OUHAMMYHOCTb. B pe3ynbrare 53TOro  MHOTIOYMCIEHHBIE  JKOJOTMYECKHME  HHINM  OCTAOTCS
HE3aI0JIHEHHBIMU, U IIPEICTABIIAIOT HEYCTOMYUBOCTh IKOCUCTEMBI B LIEJIOM.

®nopa Yeriopra HacuuThiBaeT 0k0J10 600 BUIOB BBICIIMX COCYIUCTBIX PACTEHHIA, CPEIU KOTOPBIX OCHOBY
coctaBisitor  mapeBbie  (20%), cnoxuonBetrHoie (14%), 3maku (10%) wu kpecromBerHbie (9%),
COCTaBJISIONIME BMeCTe 00JIee MOJIOBUHBI BCETO BUIOBOTO pa3HOOOpasusi (hJiopsi.

B kimmaTuyeckoM OTHOIICHMM IUIATO YCTIOPT SIBJSIETCS CIIOKHBIM M CBOEOOPa3HBIM OOBEKTOM, Ha
TEPPUTOPHU KOTOPOTO TOCHOJICTBYET PE3KO KOHTHHEHTAIBHBIH KiaMMaT. MakcuMalbHas TeMieparypa
Bo3ayxa B mrojie jpocturaer oosiee 47°C. Cpennemecsunas temrneparypa uwois u aprycta 30°C. 3uma
XOJIOJTHASE ¥ MaJIOCHEXHAsl, CPeAHEMeCsYHas Temreparype ssHBaps -12,9°C, B oTenbHbIe HU JOCTHTAeT
1o 6omee -30°C. 3uMoOl YacTbl TyMaHbl, FOJIOJIE/A, METEIN U KPaTBOBPEMEHHbIE OoTTenenn. MakcuManbHast
IPOJIOJDKUTEIBHOCTh OTIENBHBIX CiIydaeB ojeaeHeHus 56 4. [omoBas aMrummTyaa temmeparyp aus
HneHTpasbHOW 4actu Ycriopra 36-38°C, BBIIagaeMoe KOIMYECTBO aTMOC(EpHBIX OCAIKOB Ha [Ore B
cpennem cocrasisier 90 MM, Ha ceBepe — 120 mm.

[ToroaHble ycnoBus SBISIOTCS OCHOBHBIM (PAKTOPOM, BIMSIIOIIMM Ha BBIJCIIEHUE HEKTapa PACTEHUSIMU U
Ha cOop ero myenamu. Croa OTHOCUTCS KOMOMHUPOBAHHOE BIMSHUE CUJIbI BETpPA, COJHEYHOHN pajualuy,
TEMIIEPaTypPbl, OCAJIKOB, POCHI, UCIIAPEHUS U aTMocdepHoro aasienus [3, 5, 7]. Takxke ycraHOBICHO, YTO
CBET SIBISICTCS KOHTPOJHMPYIOIIUM (DAKTOPOM, PEryJIUpYIOLUIMM JICTHYIO aKTHBHOCTh muen [4, 5, 7].
CunTtaercs JOKa3aHHBIM, YTO OJHU U T€ K€ BUJIbI PACTEHUH B PA3JIMYHBIX TeorpauuecKiuX 30HaX CTPaHBbI
BBIICIISIIOT HEKTap B HEOJMHAKOBOM KOJIMYECTBE M KadecTBe. B mporecce H5BONIOLMHM  PAaCTEHUS
MPUCTIOCOOMIINCH K ONPENEICHHBIM MOYBEHHO-KIMMATHUYECKUM YCJIOBHUSIM U HEKTapOMPOAYKTUBHOCTh UX
cTaja pa3lu4yHOM. YTiyOJeHHOEe W3ydYeHUE TaKOMl TpyNmbl IMOJIE3HBIX PACTEHUH, KaK MEIOHOCHl U
MBUIBLIEHOCHl B 3HAYUTENILHOM Mepe pacIlMpHIO Hallk IO3HAaHUS O (QOPMHUPOBAHUU M CTPOCHHUH
HEKTapHUKOB, 00pa30BaHUM M BBIJICIIEHUHM HEKTapa B 3aBUCUMOCTH OT SKOJIOTMUECKUX M MHBIX (PaKTOPOB
[2, 4, 6, 15].

B nHacrosee BpeMsi aHTPOIIOT€HHOE BO3IECMCTBHE HA PACTUTEJBHBIM MOKPOB IUIATO Y CTIOPT BBI3BIBAIH
M3MEHEHHUs €CTECTBEHHOM pacTurenbHocTH. COBpeMEeHHasi JUHAMHUKA PAaCTUTEIbHBIX COOOIIECTB CBA3aHA
C aHTPONOIreHHBIM Bo3zaelcTBHeM. OHa ompenensercs H3MEHEHUSIMH TIpadUuyecKUX YCIOBHM, MOJ
BIIMSHUEM TEXHOTCHHOro (akTopa, a Takke OECCUCTEMHOTO BbIMaca Ha (oHE OO0IIeH apuau3anuu
kiauMata. OCHOBHBIMU aHTPONOI€HHBIMU (DaKTOpamMH BIMSIOIIMMH Ha 3KOCHCTEMBI Y CTIOpTa SBISIOTCS
OeccrucTeMHBIN BBINIAC CKOTa U TEXHOreHHBIN (pakTop. OHM BBI3BIBAIOT (JOPMUPOBAHHME AHTPOIOTEHHBIX
9KOCUCTEM, TEXHOT'CHHYIO IECTPYKLIMH TMIICOHOCHBIX M COJIEHOCHBIX TPYHTOB, Pa3pyLICHHE IOBEPXHOCTH
TaKbIPOB, a TAK)KE BOSHUKHOBEHNE TEXHOT€HHBIX TAKbIPOB M COJIOHYAKOB.

[TpoBeneHHBIN aHATU3 MOKa3aJl, YTO MEIOHOCHBIE PACTEHUS PACTIPECIIIIOTCS 0 PETHOHY UCCIIEIOBaHHMA
HepaBHoMepHo. OcHoBHast Macca BuaoB (55%) pacmpoctpaneHa mo Bceit Teppuropuu, 14% - ToabKO B
ceBepHoit yactu, 20% - B r0xHOMH, 4% - B leHTpanbHOM, 5% - B BOCTOUHOH, 2% - B 3amaHOI 4acTH, YTO
OOBSICHIETCS, OYEBUHO, CHJILHOW BBITIHYTOCTHIO TEPPUTOPHH ¢ ceBepa Ha for (puc.l). MemoHocHast
(bropa peroHa OTIWYAETCS BBICOKUM HHAEMHU3MOM. MHOTHE SHACMHYHBIE BHUBI SBISIOTCS PEIKUMH,
HAXOJATCS TOJ] YIPO30W HMCUYC3HOBEHUS WM TPU3HAHBI OXPAHSIEMOH YaCThIO MyCTBHIHHBIX KOCHCTEM
peruona FOxnoro [Ipuapanbs.
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Puc.1. KapTa-cxeMa pacnpocrpaHeHvsi OCHOBHBLIX BUAOB ME€IOHOCHBIX paCTeHI/Iﬁ Ha IJj1aTo YCTIOPT

[MoapoOHOro HMCClenoBaHUsT MEIOHOCHBIX pacTeHWid Ha TeppuTopuu perroHa HOxuoro Ilpuapainbs
MPOBOAMIIOCH €lIe HEe JOCTaTOYHO MOIHO. MenoHocHas (hopa MccieayeMoro pernoHa 1ejieHanpaBIeHHO
HE u3yYanach, a NPOBOIWIOCH JHIIb obOmee QparMeHTapHOe W3y4YeHHE pPacTUTENbHOCTH. Iy
NPaBUJILHON OpTraHW3allMi ¥ HCIIOJIb30BaHMs KOPMOBOW 0a3bl MYEIOBOJCTBA, ONMPEACICHUS Pa3MEpOB
NAaceKH peIalolee 3HaYCHHE HMEEeT DKOJIOTHYECKas OIEHKA MECTHOCTH W PECypcoB MEIOHOCHBIX
pactenuii. Takas oOlLEHKAa NMPOBOJWTCS Ha OCHOBAaHWW JAaHHBIX IO BHJOBOMY COCTaBY M IUIOIIAJSM
OCHOBHBIX MEIOHOCOB, WX HEKTapOIpPOAYKTUBHOCTH U cpokam 1BereHus [5, 8]. Tlo nmaHHBIM
CIIEIMATIMCTOB HAWIyYIlIeil MECTHOCTBIO JUIS ITYEJIOBOJCTBA SIBISICTCS Takash MECTHOCTb, B KOTOPOIi
HAXOJIMTCSl BCE pa3HOOOpa3ue MPHUPOJHBIX M HMCKYCCTBEHHBIX YTOJIHMH, UCIOJB3YEMbIX UYEIOBEKOM, T/IE
pacTyT MEIOHOCHBIE pacTeHus [2, 4].

PaccmMoTpuM HekoTOpble BHABI MEIOHOCHBIX PACTEHUH, MPOU3PACTAIOLIMX Ha TEPPUTOPHUH pErhoHa
IOsxHoro IIpnapanes.
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Ziziphora clinopodioides - mHorosersee, CHIBHO MaxHyIee pacTeHHe BHICOTON 10 40 ¢cM C TOJICTBHIM
OJIPEBECHEBIIAM KOPHEBHILEM, CEMEHCTBAa TyOONIBETHBIX. 3M3U(Opa IMUPOKO pACIpPOCTpaHEeHa B
HentpansHoit A3um (Kazaxcrane. Y30ekucrane). Po30Baro-InioBble IBETKH COOpaHBI Ha BEPXYIIKE
cTe0Iis B IJIOTHOE TOJI0BYaTOE coiBerue. [Berer B ntoHe—wuroae. CyTOUHBIH MPUBEC KOHTPOIBLHOTO YIIbsI
BO BpeMms nBereHus 3usudops g0 10 kr [1, 4].

Halimodendron halodendron - komoumii KycrapHuk cemeiicTBa 0000BBIX, BbicoTol a0 2 M. Lllupoko
pacmpoctpaneH B Kazaxcrane u Y306ekucrane. [[ereT B mae B Teuenue 10-12 nHeld, mHOT]a BTOPUYHO B
KoHIle Jieta. MenonponykTuBHOCTh 194 kr ¢ 1 ra. Ilo AaHHBIM CHEIUATUCTOB, CYTOYHBIA HpPHUBEC
KOHTPOJILHOTO yiabsi BO Bpems IBerenust Halimodendron halodendron go 2 kr. Iluenuuast cembs
coobupaet ¢ Halimodendron halodendron okoso 10 kr ToBapHoro mexa [1, 4, 9].

Alhagi camelorum fisch - maoronersee pacrenue cemeiictsa 6000BbIX. PactipocTpanena B Y30eKkucTaHe,
Kuprusuu, Typkmennn, Kazaxcrane u 10kHbIX paiioHax AzepOaiimkana. Kycrapuuk BeicoToir 60 cm u
Oosiee. L{BeTeT Bech MIOHB W IMOJIOBHHY HIOJNSA. B mBeTkax oOpa3yeTcst OrpOMHOE KOJIMYECTBO HEKTapa,
mo3TOMY B paiionax pacmpoctpanenus Alhagi camelorum — pacrenue rinaBHoro memocoopa. 1o maHHBIM
aBTOPOB, OJHA ITYEIMHAS CEMbsS MOKET cobupats ¢ Hero a0 50 kr mena [1, 13, 14].

B ycnoBusix FOsxuoro Ilpuapanbs BepOmoxbs komtouka (Alhagi camelorum) o6Gpasyer pasmuunbie
¢duroneno3bl. Hampumep, SHTaYHO—COJIOIKOBAsI, SHTAYHO—TPOCTHUKOBAS, SIHTAYHO—KPEKOBAsI, THTAYHO-
BCIHUKOBAs, SHTaYHO—aKOalIeBas, SHTAYHO-TPCOCHIIMKOBAS, SIHTAYHO-YJIBJPYKOBAs, SIHTAUHO—

Ziziphora clinopodioides; Halimodero aldendron; AIhi camelorum fsch
Puc.2. Buemnnii Bua MegoHocHbix pacrennii FO:xxnoro Ilpuapanbs
(dboto c caiira https://ok.ru/dk?cmd=logExternal &st.cmd=logExternal &st.sig)

CoOpaHHBbIi MaTepuall TIO3BOJIMI YCTAHOBUTH 3aBUCUMOCTh MeXAy YCD M3ydeHHBIX BHJIOB U Pa3HBIMU
nonyJsIMOHHBIME  apametrpamu  [4, 9, 10, 25, 29]. IlocTpoeHbl perpecCHOHHBIE MOACTH ATOH
3aBucumoctd [9]. Bce OHHM JOCTOBEpHBI, T.K. pPAcUYETHBI YPOBEHb 3HAUYMMOCTH HAMHOTO MEHBIIE
3aganHoro (P<0,05).

[To pesynpTaTaM HWCCIEIOBAHWIA BBISBICHBI CIEAYIOIIUE THUIBI PETPECCHOHHOW 3aBUCHMOCTH:
IKCTIOHeHIMa bHbIe it Ziziphora clinopodioides u Alhagi camelorum fisch u nuHeiinas 3aBUCHMOCTb
s Halimodendron halodendron (puc. 3-5).
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Puc. 4. 3aBucumoctr YC® Halimodendron halodendron ot usy4ueHHbIX moka3areJieii (JinHeiiHast)
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Puc. 5. 3aBucumoctr YC® Alhagi camelorum fisch ot n3yuennbix noka3areeii
(3KCMOHEHIHAIbHASA)
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CrenpanucraMu OTMEUEHO, YTO OOJIbIINE TEPPUTOPUH 3€MENb B PA3IMYHBIX PErHOHAX MUpPA BCTYIUIH B
CTaJIMI0 CYKIIECCHH, BO BPEeMs KOTOPOH 0O0BEM KOPMOBOM 0asbl MUén 4acTo YBETUYHMBACTCS, HO 3aTeM
chopMupOBaHHas TOCTYIHAs KOpMOBas 0a3a muéin MEeAJIEHHO CHIKAETCSl U, COOTBETCTBEHHO, CHI)KAETCS
MOTEHIMAILHOE TIPOU3BOACTBO Ména [2, 7, 8].

Hcrnonp30BaHue YpaBHEHUI PErpeccuy SBISIOTCS HAYYHONM OCHOBOW JKOJOTMYECKOro JKCIIpecc-aHaln3a
NPOJYKTUBHOCTH PACTCHUN 0€3 HM3bATHS JICKAPCTBEHHOTO CBHIPbS MYTEM H3MEPEHHS HEOOXOIMMBIX
HOMYJSILMOHHBIX TOKa3areliel (MPOSKTUBHOTO MOKPHITUS BHJAA, KOJUYECTBA U BBICOTHI IOOETOB,
TOJIMYHOTO PUPOCTA ChIPhEBOI YacTh) [4, 9].

Buonornuecknit 3amac (GUTOMAcCChl MEIOHOCHBIX PACTEHHWH 3aBUCHT OT BO3pacTa M ILUIONIAIH
MPOEKTUBHOTO MOKPBITHS. Kak MpaBuiio H3BECTHO, YTO C YBEIMUYCHUEM BO3PACTa M COKPAILCHHUS TUIOIIA TH
NPOEKTHBHOTO IOKPHITHS, MPOAYKTHBHOCTh MEIOHOCHOCTH PACTEHHH CHHYKAETCs, YTO CBS3aHO C
MHTEHCHBHOCTBIO JAEHCTBUS DKOJOTMUYECKUX (PaKTOPOB - MOCTYIUIEHHUS CBETA, TEIUIA U BJIArH JJIsk pOCTa M
pa3BUTHS MEAOHOCHBIX pacteHuii [15].

Takum 00pa3oMm, NMPOBENCHHBI CPAaBHUTEIBHBIN aHATU3 IOKA3aJl, YTO IOJYYEHHBIE DPErpEeCCHOHHBIE
MOJIETIM Jal0T BO3MOXXHOCTb IIPOBEICHMS IPEABAPUTENBHON OLIEHKM IPOJYKTUBHOCTH IOILYJISLIUM
MEJOHOCHBIX BHJOB pAacTeHU Ha OCHOBE M3MEPEHUH HEOOXOAMMBIX IIOKa3zaTenel (MpOEKTUBHOTO
HOKPBITUSL BHUJA, KOJMUYECTBA M BBICOTHI MOOErOB) C LENBI0 ONTHMHU3ALUH IIPOLECCAa OMPEICICHUS
PECYPCOB PaCTUTEIbHBIX MEIOHOCHBIX PECYPCOB B MyCThIHHOM 30HbI FOxHOTO [TpHrapanss.
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Annomayua. B cmamve paccmampusaiomcsi 60npocvl No U3VHEeHUr) IKOI0SUYECKUX 0COOeHHOCmel
napasumos pwvlb 6 npyoosvix Xxosaucmeax bOaccetina Amyoapou u mepvl O60pvobl ¢ Humu. Ilpu
HeONa2ONPUAMHOM UBMEHEHUU 2UOPOXUMUUECKO20 U 2A308020 PENHCUMOB B0OHLIX IKOCUCHEM OO
GIUSHUEM (DAKMOPO8 YUBUAUZAYULU, A MAKICEe BCIe0CmEUe NOBbIUEHUS YUCIEHHOCMU NONYIAYULL
NPOMENCYMOUHBIX X036 2eIbMUHMO8, YEEIUYUBACTNCS 3APANHCEHHOCTb PblObL.

Knwueevie cnosa:. Huzo6vs Amyoapvu, npyoosvie Xo35UcCmed, napa3umo@ayia, 3KoiocudecKue
ghaxmopwi, mepvl OOpLODLL.

VYcnemHoe BeaeHHWE PBHIOHOrO TMPYAOBOIO W O3€PHOTO  XO3MMCTBO HEPENKO JIMMUTHUPYETCS
napasurosoruueckumMu  gaxkropamu. Co3aHue NPYIOBBIX M O3€PHBIX XO3AHCTB OTKpbIBaeT OOJIbIINE
BO3MOXXHOCTH JIJIsl YBEJIMYEHUE PbIOHOM mpoaykuuu. [loaromy kpome Mep, HampaBJIEHHBIX Ha OXpaHy
HOPUPOJBI, YIYUIIEHHE COCTOSIHME INPYJOBBIX M O3€PHBIX PBHIOHBIX XO3AHCTBAaX SBISAIOTCS Hambolee
BO)XHBIMHU C TOYKH 3PEHUS IKOJOTHMUYECKO# Oe3omacHoCTH mpoaykToB nuTanus [2, 10]. Bone3nu puid He
TOJIBKO HapyILIarOT IIPOU3BOACTBEHHYIO IEATEIBHOCTh B IIPYIOBBIX XO34KWCTBAX, HO IPU HEJOCTATOYHOM
BHUMAaHUU K O3JOPOBUTEIBHBIM MEPONPHUATHIM, 3TH XO3SMCTBA MOTIYT IIPEBPATUTHCS B O4Yaru
pacrpoCcTpaHeHHs OMACHBIX 3a00JieBaHUM PBIO B MPYAOBBIX U O3€pHBIX X03dKcTBax perroHa HOxxHoro
[Ipunapassbs.

[Tpu HeONArompusTHOM U3MEHEHHH TUAPOXMMHYECKOTO M TAa30BOTO PEXHMMOB BOIHBIX IKOCHCTEM MO
BIMSHUEM (DAaKTOPOB IUBWIM3AIMK, a TaKXKe BCJICACTBUEC TIOBBIIICHUS YHCICHHOCTH MOMYJISIN
MPOMEKYTOYHBIX X035€B T€IbMIUHTOB, YBEINIHBACTCS 3apPAXKEHHOCTD PhIObI. CHIKEHUIO PE3UCTEHTHOCTH
NOMYJSIIAA  PbI0  CHOCOOCTBYIOT — HEJIOCTATOYHOCTH W HEMOJHOICHHOCTh Kopma. CrlenctBuem
MHOTO(AaKTOPHOTO BO3JCHCTBHS, BKIFOYAIONIETO BIMSHUE I'eIbMUHTOB, MAPAa3UTHYECKUX MPOCTEHIINX U
pPaKooOpa3HbIX, SBISETCS MOTEPs OMOJIOTHYECKON MNpPOIYKTUBHOCTH BOJOEMAa 3a CYET 3aMeJICHUS
pa3BuTHS U gaxe rudenu puios [9, 11].

CBoeBpeMEeHHOE NPEaYNPEeKICHNUE SMU300THH BO3MOXHO TOJBKO MPU YCIOBHHM TIIyOOKOIO H3Yy4EHHUS
OMOJIOTMU M 3KOJOTMH THapazuToB pei0. IloaTOMYy H3ydeHHE 3MU300THYECKOTO COCTOSHHS Hapsay C
M3y4eHHEeM OMOTEXHHUKHU PbIOOpa3BeIeHHs MOMOXKET pa3padoTaTh Hay4dHO-OOOCHOBAaHHBIE MEPOIPHUATHS,
HanpaBJIeHHbIE HAa MPEAYyNpexIeHNEe MAacCOBBIX 3a00JIeBaHUM pBIO, a Takke pa3zpadoTaTh MPAKTHUYECKHE
PEKOMEHJIallK 10 palMOHAJIbHOMY HCIIOJIb30BaHUIO MPYAOBBIX O3EPHBIX XO3SHCTB. DTH BOIPOCHI
pearoTcs MyTeM MPOBeIEeHUS] KOMIUIEKCHBIX pPhIO0X035IIICTBEHHBIX MEPONIPUATUN, KOTOPbIE BKIIOYAIOT B
MEepPBYIO oueper 00ps0y ¢ mapasuTamMu U O0JIE3HIMH PHIO.
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Nzyuenuro dayHsl mapa3utoB u O0ose3Hel ppid BOJ0eMOB OacceiiHa AMyIapbu MPYIOBBIX XO3SMCTB OBLITH
MOCBSAIICHBI pabOTHI LENOro psaa ucciaenoBareseit. OmnpeneneHHbI BKIa] B HU3YYCHHUE MApa3sHTOB U
0oJte3HbIH PBIO B IPyH0BBIX pbiO BHecan D.M.JIsitman (1966), O.H.Bayep (1982), Ocmanos C.O (1966),
AnnamyparoB B.A. (1986), Ypazoaes A. u ap. (2001) u ap. MHorue u3 3tux paboT ObUIM MPOBEICHBI C
1965 mo 1980 roaer XX Beka. EcrectBenno ¢ 1980 r. mo Hacrosiee BpemMsi TPOU3OIILIN CYIIECTBECHHbBIC
W3MEHCHHS B UXTHOINAPa3UTO(hayHe BOJOEMOB B HU30BbsIX AMy/IapbH MPY/JIOBBIX U 03€PHBIX X035HCTBAX.

BonesmmHCTBO 06Hapy}KeHHBIX HaMM I1apa3uTOB SBJIAIOTCA OOBIYHBIMHA JI1 IIPECHBIX BOJOCMOB
V36ekucrana. Psinm BumoOB BrepBbie yKasbiBaroTcs it BojgoemoB Cpenneit Asum  (Hemiophrus
branchiarum, Scyphidia doneccae, Apiosoma baninae). Cpean 0oOHapyKEHHBIX Iapa3sUTOB HMEIOTCS
BUJIbI, U3BECTHBIC KaK BO30YIUTENN OMACHBIX 3a00JIeBaHUI PHIO KaK B MPYJOBBIX XO3SICTBaxX, Tak M B
€CTEeCTBCHHBIX Bogoemax. Jrto Costia necatrix, Eimeria carpelli, Glugea luciopereae, Myxobolus
muelleri. M.pfeiferi, M.cyprini, Ichtyophthirius multifiliis, Apiosoma carpelli, Trichodina nigra,
Dactylogyrus vastator, D. extensus, Gyrodactylus elegans, Bothriocephalus opsarichthydis, Ligula
intestinalis, Diplostomum spathaceum, Piscicola geometra, Argulus foliaceus u apyrue.

[To mannbM cnerumanuctoB ¢ 1980 r. XX Beka roja mo HacTosiiee Bpems MPOU3OIUIN CYIIECTBEHHBIH
W3MEHEHHUS B uxtuonapasurodayne. B HacTosiee Bpems B paiioHax TysSMYyHOHCKOTO BOJOXPAHHIIIUIIA Y
peIO OOHapykunmu 55 BuUIOB mMapa3uToB. Hamu ycTaHoBIeHO 4TO oOenHeHHE Mapa3uTodayHbl PbIO
CBSI3aHO C oOenHeHHEeM (ayHbl TUAPOOMOHOB W SKOJOTWYECKMX HHUII B JaHHOM peruoHe. OcoOeHHO
00JIbIIIMe U3MEHEHUS IPOU3OILTH B (hayHe ca3aHa U HEKOTOPBIX IPYTHX BUAOB PHIO.

Cazan - onmHa w3 Hambojee IIEHHBIX MPOMBICIOBBIX pbIO OacceiiHa AMynapbd M B CHCTEMax
TypTKynbcKkOro npynoBoro xo3siiictea. B pa3Hbsix BojgoeMax X034iCTBa U B pa3HbIE CE30HBI UCCIETOBAHO
75 7K3. cazaHa, B TOM 4ucIie B kaHaue SJaoom-&n - 15 sk3., B koyutekropax - 15, B o3epax Typrkyns - 15,
Kenremunap -15 sx3. U3 14 BugoB mapa3sutoB oOHapykeHHbIX y ca3aHoB (20-86,7%) 3apaxenus 4,6
OpyJIoB  XO03siicTBe  Hambojee pacmpocTpaHeHbl mnatoreHHel Eimeria  carpelli  (13,3-53,3%),
Jchthyophthirius multifiliis (13,3-60,0%), Apiosoma piscicolum (73,3), Trichodina nigra (26,7-66,7%),
Dactylogyrus vastator (6,7-80,0%), D.extensus (6,7-53,3%), Bothriocephalus opsarichthydis (20,0-
53,3%) u T.1. BumoBoil coCTaB IKCTEHCUBHOCTh M WHTEHCHBHOCThH 3apa)KCHUI ca3aHa Mapa3suTaMH B
kaHayie SIHOOmI-€M1, B KOJUIEKTOpax M 03epax ObLIM HE OJMHAKOBBI, YTO 3aBUCHUT KaK OT OMOTUYECKHX, TaK
U OT a0MOTHYECKUX (PAKTOPOB (CKOPOCTh T€UEHUS, MyTHOCTb BOJIbI, Fa30BbIi U COJIEBOM peXUM BOJIOEMOB
u 1.1.). Kpome TOro, B mpyasl 3aXOAMT MHOTO COPHBIX M TOCTOPOHHUX pbIO u3 TysMyrOHCKOTO
BOJIOXpaHWJIMIIA Yepe3 KaHai SHOom-€n, a Takxke psJl Mapa3uToB MOTYT MPOHUKATH B MPYAbI C BOAOH U
y’Ke 3apakeHHbIMHU ppl0aMu. MHorooOpa3ue UCTOUHUKOB (POpMUPOBaHUS Napa3suTo(dayHbsl 00yCIOBIEHO
6oraTeIM BHJIOBBIM COCTaBOM Napa3zuTodayHsl cazaHoB. [Ipu cOOTBETCTBYIOIMX ONTUMAIbHBIX YCIOBUAX
YHICJIEHHOCTD [1apa3uTOB BO3PACTAET, YTO BEAET K BCIIBIIIKAM 3a00J1eBaHui phIO.

[Tapasutodpayna kapma (Cyprinus carpio Linne) okasamace Oonee pa3sHOOOpasHOW B CHCTEMax
TypTKyabckoro npyaxosa - 11 Bunos, B kanane SInOom-€m - 4 Buna, 4,6 otaenennu npyaos - 11 Buios,
KOJUIEKTOpax - 3 BUA.

B npynax 3apaxennbiMu okazanmchk 20,0-60,0%. ¥V kapma Hanbosnee pacipocTpaHEHHBIMHU TATOTEHHBIM
napasutam Obutn: Eimeria carpelli (13,3-50,0%), Jchthyophthirius multifiliis (45,0), Dactylogyrus
vastator (13,3-65,0%), D. extensus (6,7-50,0%), Bothriocephalus opsarichthydis (13,3-40%). 3to
CBUIACTCIILCTBYCT O TOM, UTO JIA PA3BUTUA YKA3aHHBIX IMAPA3UTOB B IpyJdax XO03SHCTBE UMEIOTCS Ooliee
OJIarompUsITHBIC YCJIOBHSI U€M Ha KaHAJIe U KOJUIEKTOPAX.

Typkucranckuii ycau (Barbus capito conocephalus Kessler) sisnsiercst oqHolM 13 Hanbosiee 1EHHBIX PBIO.
B cucremax TypkecTaHCKOTO Tpy/IXx03a HAMH HccieoBaHo 49 HK3. ycada, B TOM YHCie B KaHaje SHOom-
€n-16 sk3, B mpynax xossiictBe - 20 9k3, koiutekropax - 13 sk3. CpaBHUTENBHO BBICOKHM MPOLIEHT
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3apaKeHHs MMOKasanyd maroreHHbiii mapasut Myxobolus mueller (18,7-35,0%), Chilodonella piscicola
(30,0%), Apiasoma piscicolum (50,0), Dactylogyrus linstowi (25,0-60,0%), D. kulwieci (6,2-65,0%), D.
affinis (12,5-70,0%). D10 cBHAETEILCTBYET B TOM, YTO JUIS PA3BUTHS YKa3aHHBIX [MATOTCHHBIX MAPa3HTOB
B XO035MCTBE UMEIOTCA 0o0Jiee OaronpusTHhIC YCIOBUS, 4YeM KaHaie SIHOom-E€n U KOJUIEKTOpE.

Apansckas miorBa (Rutilis rutilus aralensis Berg). OGiuee 3apakeHue B cuctemax TypTKYJIbCKOIO
npyaxoza y 75 9k3. wucciemoBaHHBIX pbIO cocraBuwio 20,0-86,7%. B mepuon cymiecTBOBaHHS
Typrkyasckoro mpyaxo3a 4,6 ormenenud npymoB oOHapykeHO 9 BumoB mapasutoB u3 Hux Costia
necatrix (13,3-46,7%), Scyphidia donecae (6,7-60,6%), Apiosoma piscicolum (20,0-53,3%), Dactylogyrus
nanus (6,7-46,7%). DTO CBHAETEILCTBYET O TOM, YTO JUIS PA3BHTHS YKa3aHHBIX IMAPa3UTOB B XO3AHCTBE
HUMEIOTCs 00JIee OJIaronpUsTHBIC YCIIOBHUS.

Apansckuii nemr (Abranus brama orientalis Berg). B cucreme TypTKyIbCKOro Mpyaxo3a HaMU
uccienoBano 83 9k3. sema, rae 3apaxkenue cocraBmwio 10,0-80,9%. YV nema B mpyaxoze Hamu
3aperUCTPUPOBAaHBl 8 BHUIIOB MapasutoB, B 4,6 oTaeneHuu npyaoB u3 21 3K3. HCCIIEOBaHHBIX PHIO
napasuToayHe Jema CpaBHUTEIBHO BBICOKOW WHBA3WM JIOCTHTACTCS TATOTCHHBIMU  SIBJISIFOTCS

Doctylogyrus falcatus (11,8-71,4%), D.wunderi (13,3-76,2%), Ligula intestinalis (6,7-52,4%) u T.x.

TaKaﬂ HepaBHOMepHOCTI) 3apa)KCHI/I$I Jiema Hapa?:I/ITaMI/I, BUINMO CBs3aHA C IINIOTHOCTBRO HOHYJIFIIII/II/I
X03MHA M PAIOM DKOJOTHYECKUX YCIOBHH, K MPHMEPY B Pa3HbIX BojoeMax KaHan STHOOmI-Em e
3apaxkeH Ha 26,7%, B o3epe Kenremunap 10,0%.

Benwiit amyp Ctenophoringodoni idella Valenciennes. Bcero wucciaemoBano 49 sk3. pei6 u oOmrast
3apaKeHHOCTh cocTaBisiuia 26,7-83,9%. ¥V 6enoro amypa B TypTKyJIbCKOM MPYAX03€ 3apETUCTPUPOBAHBI
natorennsle mapasutel Jchtyophthirius multifiliis  (44,4%), Apiosoma piscicolum (18,7-55,5%),
Trichodina nigra (12,5-44,4%), Dastylogyrus lamellatus (6,7-61,1%). MuBa3us 3Toii pBIOBI JPYTHMHU
BUaMH IIapa3suTOB OblLIa CpaBHUTEILHO ci1aboii (6,2-16,2%).

CepeOpsinbiii kapacs (Carassius auratus gibelio Block). B cucreme Typrkyabsckoro mpyaxosa u3 80
HCCICOOBAHHBIX ocoOeit Kapacs 06Hapy>KeH0 HanboJee CUILHO HWHBA3UpPOBAJIUCb TAKMMU BHJAMH, KaK
Apiosoma carpelli (25,0%), Trichodina nigra (6,7-35,0%), Diplostomum spathaceum (13,3-30,0%).

W3 mpuBeneHHBIX MPUMEPOB BHUJIHO, YTO BUIOBOM COCTaB Mapa3uTOB y OJIHUX U TEX )K€ BUJOB B CUCTEME
Oosee pazHoOOpa3eH.

Com (Silurus glanis Linne). B cucreme TypTKyIbCKOTO MpyAxo3a BCEro MCCIENOBaHO 64 3K3. coma H
oOHapyxkeHO 6 BuIOB mapa3uToB, B 4,6 oTmercHWM TpPYyIOoB wuccienoBaHo 18 9k3. coma wm
3aperucTpupoBaHo 6 BUAOB mapa3uToB. CpaBHHUTEIBHO CHUJIBHEE BCETO COMa HHBA3UPYIOT IMaTOTEHBI
Trichodina siluri (44,4%), Silurodiscoides siluri (6,7-38,8%), S.vistulensis (6,2-33,3%), a ocTaabHBIMU
napasuTamMy B OTAEIBHBIX BOJI0EMaX MUHUMAIIBHO 3apakeHsl 6,2-13,3%.

Cynaxk (Lucioperca lucioperca Linne). B cuctemax TypTKyJIbCKOTo Hpyaxo3a uccieaoBano 50 9k3. peio,
oOHapyX)eHO 6 BUIOB Mapa3sUTOB M3 KOTOPHIX 3apaKeHHBIMU okazamuch 18,7-61,1%. B 4,6 ornenenun
npyaax uccienoano 18 sk3. pei0, u3 kotopeix 18,7-61,1% okazanuchk 3apakeHHBIME. Y CyJaka B Mpyaax
oOHapy>KeHbl MaToreHHbI opranusMmel Trichodina luciopercae (12,5-55,5%), Trichodina domerguei
(38,9%), Bothriocephalus opsarichthydis (12,5-33,3%).

BonpmmHCTBO HamMu OOHAPYKEHHBIX MApa3UTOB SBISIOTCS OOBIYHBIMU IS PHIO MPECHBIX BOJIOEMOB
V306ekucrana.

CpCI[BI O6HapY)KeHHLIX nmapa3uToB UMCIOTCA BUAbI, U3BCCTHBIC KaK BO36y):[I/ITCJII/I OIIaCHBIX 3a00JeBaHMIl
pbI0 KaK B MPYIOBBIX XO3sHCTBaX, TaK M B €CTECTBEHHBIX Bomoemax. Jrto Costia necatrix, Eimeria
carpelli, Glugea luciopercae, Jchthyophthirius multifiliis, D. Extensus, D. vastator, Gyrodactylus elegans,
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Bothriocephalus gowkongensis, Ligula intestinalis, Diplostomum spathaceum, Piscicola geometra,
Argulus foliaceus, Ergasilus sieboldi, Lernaea cyprinacea u ap.

B niennom nabmonenue Haa popMupoBaHrueM napa3utodayHsl pbi0 B cucteMe TypTKyJIbCKOTO MPYI0BOTO
XO3SIICTBA TOKA3bIBAET, YTO B HHU30BBAX AMynappu mnapasuTodayHa OTAEIHHBIX PBIO CYIIECTBEHHO
oOeaHena. JTO CBA3aHO C BIMSHUEM LIEJIOTO pssia aOMOTHYECKUX (PaKTOPOB: TEUEHHE PEKH, KojiebaHue
YPOBHS BOJBI, 3aWJICHUE W JAPYTHUE JKOJOTHYECKUE (DAKTOPBI, KOTOPHIE CO3MAI0T HEOIaronpusTHbIC
YCIIOBUS JJI TApa3UTOB PhHIO.

Takum oOpa3zom, 60psba ¢ Oosie3HAMHU PHIO JODKHA OBITH HaNpaBiieHa, IPEXk/e BCEro, Ha HEJOMyIeHHEe
BO30yIUTENs] B BOJOEM WM TOAABICHHUE €ro YHCICHHOCTH, YCHJICHHE 3allUTHBIX CHJI OpraHu3Ma
XO034MHA, CO3J]aHWE YCJOBUH, MPEMATCTBYIOIUX pPa3BUTHIO 3aboneBanuil. OOmme Mepsl O60pbOBI C
00JIe3HAMH PBIO BKITIOYAIOT TOJIHOLIEHHOE KOPMIJIEHHE PBIO U CO3/IaHKe OOraToil eCTeCTBEHHOW KOPMOBOI
0a3pl, KaYeCTBEHHOE MPOBEJIEHHE PHIOOBOIHBIX palOoT, CoAep)KaHUE IMPYZOB B XOPOLIEM CaHUTAPHO-
PBHIOOBOZHOM COCTOSIHUH, OOpBOY C COPHBIMH «IIOCTOPOHHHME» PbIOAMH, HEIOIMyIICHHE YPE3MEPHBIX
IUIOTHOCTEH TMOCAAKA PbIO y Tpynasl, OOpbOy MNPOMEKYTOYHBIMH M JICPUHUTHBHBIMH XO3sI€BaMU
napasuToB, YMEHBIICHNE TPAaBMATU3AIMU TIPH 00JIOBAaX MPY/JOB M MEepecaaKkax pbl0, COKpaIleHHEe CPOKOB
BBIPALIMBAHUS MOJIOJHM B XO35ICTBaX MOCTOSIHHBIA KOHTPOJIb 33 KOPMOBOI 0a301i.
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Abstract: The article gives the findings of scientific study on the viral vaccination "Enterovak - 5" in the
farm "Yokub ota" in the Kushtepa district of the Fergana area. The findings of evaluating the dynamics of
antiviral and bacterial antibody titers in cow blood serum after immunization with the related inactivated
vaccine "Enterovak - 5" are presented. It has been demonstrated that inoculated cows have dramatically
enhanced antibodies against viruses, which are the causal agents of viral illnesses, as well as Escherichia
and Proteus.

Key words: cow, vaccine, polyvalent, inactivated, pneumoenteritis, antibodies, virus, RNGA, titer.

Introduction. The pathogenesis of illnesses in cattle is dominated by viral-bacterial gastrointestinal
and respiratory disorders in calves. Traditional cow breeding technique accounts for 55-70 percent of all
cases of illness in calves, whereas industrial technology accounts for up to 100 percent of all cases of
disease in calves. Diseases of the respiratory system account for 33.2-44.0% and more than 60% of all
instances of illness in calves, respectively. Currently, viral-bacterial etiology gastrointestinal and
respiratory illnesses in cattle are common around the world.

The most significant component of the anti-epizootic strategy for viral-bacterial pneumoenteritis is
vaccination prevention.

When cattle are immunized against infectious rhinotracheitis, viral diarrhea, parainfluenza-3,
respiratory syncytial, rota and coronavirus infections, escherichiosis, and proteosis, intense specific
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immunity is created, as well as nonspecific immunity due to the high interferon-stimulating activity of the
vaccine strains of viruses. Vaccination of cattle against the aforementioned illnesses aids in the reduction
of infection with the aforementioned viruses and bacteria, the development of intense immunity in deep-
pregnant cows, and the development of colostral immunity in calves with prompt feeding of colostrum.

Methodology. The research was carried out in the conditions of the farm "Yokub ota" of the
Kushtepa district of the Fergana region to evaluate the effectiveness of tests of the associated inactivated
vaccine against viral diarrhea, rota and coronavirus infections, colibacillosis, and calf proteosis
"Enterovak-5" produced by BelVitunifarm OJSC under production conditions. The vaccine was used to
instill colostral immunity in newborn calves against viral diarrhea, proteosis, colibacillosis, rotavirus, and
coronavirus infections in cows.

Farms threatened by viral pneumoenteritis and farms with extensive respiratory and gastrointestinal
viral illnesses were chosen to test the vaccination. A veterinary inspection of the entire cattle was
performed prior to vaccination, and only clinically healthy animals were vaccinated.

To put the suggested vaccination "Enterovak - 5" to the test, two groups of pregnant cows were
prepared - 20 animals each (experimental and control); the cows in the experimental groups were
vaccinated with the Enterovak-5 vaccine. The vaccine was injected intramuscularly in the croup region at
a dosage of 5.0 cm3 (1 dose) using the following protocol: First-calf heifers were vaccinated twice at 21-
day intervals. The first immunization was administered no sooner than 9 weeks before calving. The
second immunization was administered no later than three weeks before to calving.

Animals in the control groups received an intramuscular injection of isotonic sodium chloride
solution at a dosage of 5.0 cm3 in the croup area.

Blood was drawn from cows in the experimental and control groups prior to immunization, as well
as 10-15 days before calving, 1, 3, and 5 months thereafter. Using erythrocytic diagnostics, the amount of
particular antibodies to viruses in the RNGA was evaluated in the blood serum. In the RA, antibodies to
Pr. Mirabilis and E.coli were measured using a diagnosticum, which is a suspension of each strain of
bacteria inactivated by formaldehyde at a concentration of 2 billion microbial bodies per 1 ml.

The trials were carried out in compliance with the RNGA and RA staging guidelines.

Result and discussion. The results showed that immunity was developed and maintained in cows for
at least 8 months. Immunity was generated in newborn calves 2-3 hours after colostrum consumption and
lasted for 1.0-1.5 months.

The immunological response of cows to the introduction of an associated inactivated vaccination
against viral diarrhea, rota and coronavirus infections, colibacillosis, and calf proteosis is shown in Table
1.

The table data indicates that an increase in antibody titers to diarrhea virus, rota, coronavirus
infection and against Escherichia and Proteus was noted 15-20 days before calving, respectively, by 3.6
logz, 3.3 logy, 3.6 logz, 4.0 logz, 3.8 log: in relation to the control group, then 1-3-5 months after calving
the antibody titers were slightly lower. But, in relation to the control group, antibody titers 1 month after
calving were respectively 3.6 logz, 2.4 logz, 2.6 logz, 3.4 logz, 3.2 logz higher, 3 months after calving by
2.6 logz, 2.0 log, 1.8 logz, 2.8 logz, 2.6 log2 more, 5 months after calving by 1.2 log., 1.4 logz, 1.4 logz,
1.0 logz, 1.2 log: is greater.
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Table 1. Dynamics of the titer of antiviral and bacterial antibodies in the blood serum of cows
during immunization with their associated inactivated vaccine ""Enterovak - 5" on the farm
"Yokub ota" of the Kushtepa district of the Fergana region of the Republic of Uzbekistan

Blo | Days VD Company Crown When proteus

od after oG KG 0OG KG 0G KG e]€] KG 0G KG
dra | vaccinat
w ion

no.

1 Initial 3,240, | 3,040, | 3,6+0, | 3,4+0, | 3,4+0, | 3,240, | 4,840, | 4,640, | 4,240, | 4,040,
data 32 21 32 18 22 18 62 25 54 38

2 15-20 6,4+0, | 2,840, | 6,240, | 3,0+0, | 5,6+0, | 2,040, | 8,4+1, | 4,4+0, | 7,8+1, | 4,0+0,
days 78 18 44 28 55 11 22 81 16 65

before
calving

3 1 month | 5,440, | 2,2+0, | 5,0+0, | 2,640, | 4,6+0, | 2,0+0, | 7,4+1, | 4,040, | 6,4+1, | 3,240,
after the | 65 11 78 44 62 28 32 32 65 65
abductio
n

4 3 5,040, | 2,4+0, | 4,4+0, | 2,440, | 4,040, | 2,240, | 6,6+1, | 3,8+0, | 5,6+0, | 3,0+0,
months | 58 41 65 18 48 32 02 62 78 44
after the
abductio
n

5 5 3,440, | 2,2+0, | 3,640, | 2,240, | 3,4+0, | 2,0+0, | 4,8+0, | 3,8+0, | 4,0+0, | 3,2+0,
months | 41 28 32 24 62 15 78 45 63 69
after the
abductio
n

Conclusion. Vaccinated cows have significantly increased antibodies against both viruses -
causative agents of viral infections - and against Escherichia and Proteus, indicating that the vaccine
causes the production (formation) of specific antibodies against the diarrhea virus, rotaviruses,
coronaviruses, E.coli, and Proteus mirabilis, for the purpose of further transmission of colostral immunity
to offspring.
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Cospemennbie Metoansl O0yuenuss U Ux Bausinue Ha KavectBo
Oopa3zoBanus

I'aiin6nazapos O6ua XakumoBu4

[lenTp noBeIlIeHNs KBaU(UKALIUY NIEAArOTUYECKUX KaJpOB BBICIINX BOCHHBIX 00pa30BaTeIbHBIX
yupexienuit Akagemun Boopyxennsix Cun Pecniy6nuku Y30ekucran
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Anamayun: B oaunnou cmamve, uzyueHHvl aKmMuHvle U NACCUGHbBIE MemOoOdbl 00pA308aHUSA, NpU
UHHOBAYUOHHOM NOOX00e 00pa308aHus. AKmMueHvle, UHMEPAKMUbIHbIE MEmOoObl Yice U3YYEHHbL 6
obpazosanuu Kax memoo obpazoganus. CoepemHHble Memoobl 00PA306aAHUs GIUAIOM HA KAYECMEO
npenooasaHusl, 8 C8A3U C IMUM AKMbI8HblE MEMOObL 00PA308AHUSL ObLIU 0OCYHCOCHbL NO-PASHOM) .

Knrouesvle cnosa: Axmuenvie memoObl  00paz06anus, NACCUBHbIE Memoobl  00pPA306aHUs.,
UHHOBAYUOHHDBILL NOOX00, Memoobl 00paA308anus, UsyueHue, COBPEeMHHble Memoobl 00pPA308aHUS,
Kauecmeo npenooasaHusl.

COBpeMCHHOMy O6IJ_ICCTBy HYXHbI I'PaMOTHEIC, BCCCTOPOHHEC Pa3BUTEIC, CBO60,I[HBI€,
caMooIpeaciromuecss JUYHOCTH, CaMOCTOATCIbHO aJallTUPYHOIIHUECA B KOJUICKTHBE U O6IHCCTBC.
Hcnonn3oBaHnue aKTUBHBIX (1)OpM n MCTOIOB O6y‘IeHI/IH MMOMOTacT aKTHUBU3UPOBATH IIO3HABATCIILHYIO
ACATCIIBHOCTb CTYIACHTOB, KYpPCAHTOB, o0ecneyuThb 3aNMHTCPCCOBAHHYIO  ITO3HULIUIO HaKOOJIBIIIETO
KOJIHMYCCTBA o6yqa10umxc;1, U JaeT BO3MOKHOCTD 3aJI1€HiCTBOBATh BCCX, JaXX€ CaMbIX Cla0bIX.

B mocnennee BpEMs BCC 4YalllC Pa3JIMYArOT IOHATHA «AKTHBHBIC» W «HMHTCPAKTUBHBIC» MCTO/bI
O6y‘leHI/I$I. Metoa — 3TO cuCTeMa OMPCACIICHHBIX IPUCMOB 06yquI/1$1. Pazau4yaroT metonnl KOHTPOJIA
3HaHUH (YCTHBIe, NMUCBbMCHHBLIC, MPOIrpaMMHUPOBAHHBIC, I(OM6I/IHI/IpOBaHHLIe) n MCTOIBI 06y‘IeHI/I${
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(0OBACHUTETHFHO-UIUTIOCTPATHBHBIC, pEenpolyKTUBHBIE, POOJIEMHBIE, YaCTUYHO-TIOMCKOBBIE,
uccueaoBaTeNbckue). Mexay MeTooM M ImpueMoM TOHKas rpanb. Hampumep, B xoae ypoka (METOM)
uner oecena (MpyUeM aKTUBHU3AIMH MBIIIIJICHHS).

AKTHUBHBIE METOJBI OOYYEHHS — O3TO CHCTEMa METOJOB, OOECNEUYMBAIONINX AaKTUBHOCTh U
pa3zHooOpa3ue MBICIUTENLHONW U PAKTUYECKON ACATEIHPHOCTH YUSHHUKOB B MIPOIIECCE OCBOCHHS YUeOHOTO
Marepuana. AKTHUBHBIE METOJbl OOYYEHHS CTpPOSITCS Ha MPAKTUUECKOM HAIpPaBIEHHOCTH, HUTPOBOM
JNCHCTBE W TBOPYCCKOM XapakTepe OOydUeHUs, WHTEPAKTHBHOCTH, DPa3HOOOPA3HBIX KOMMYHHKAITUSX,
JMAJIOTe W TIOJUJIOTe, MCIIOJIb30BAaHUH 3HAHUI M OMBITAa 0OYYAIOMIMXCS, TPYIIOBON (hopMe OpraHu3aIiu
X pabOThI, BOBJICYCHWU B IPOLECC BCEX OPraHOB YYBCTB, JESATEIHLHOCTHOM TNOJX0JE K OOYYEHHIO,
IBUKEHUM U peduiekcun|1].

AxTuBHBIE (OPMBI YPOKOB TPEOYIOT aKTUBHBIX METOJIOB U IPUEMOB paOOThI, TAKUX KaK:

— TBOPYECKHUE BUJIBI MIEpecKa3a U HHTEPIPETAIHS TEKCTOB;

— MOMCKOBO-UCCIIEIOBATENLCKUE METO/bI (CO3/1aHue MPOOJIIEMHOM CUTYallH, «MO3TOBOW LITYPM»,
paboTa HaJl UHAUBUIYAJIbHBIMH U TPYITIOBBIMU MTPOEKTaMHU, 3aI[UTa MPOEKTOB);

— B3aMMOOIIPOC;

— B3aUMOTIPOBEpKa padorT;

— CO3/1aHUE IPOBEPOYHBIX, CAMOCTOATEIbHBIX, TBOPUECKUX PAOOT I OJTHOKIACCHUKOB.

Tak y4eHHK CTaHOBSITCS CIIOCOOHBIMU K UCCIIEIOBATEIbCKOM A€ATEIHHOCTH.

Hyxen nu emy ycriex B yueHun? «be3yciioBHO», - CKaxeT J1000# meaaror, ¥ caM y4eHHUK, U €ro
pomutenu. «MHTEpec k ydeHwuto, - nucan B.A.CyXOMJIMHCKUH, - MOSBIAETCS TOJBKO TOrJa, KOTlla €CTh
BJIOXHOBEHHE POKAAIONIeTocs ycmexa...»[2]. B »Toil ¢pa3e Ha3BaHBI ABa TIABHBIX KIOYa, KOTOPHIE
OTKpBIBAIOT JBEpPb K ycCIeXy: MHTepec U BAoxHoBeHue. Co3maBast yCIIOBUSA Ui YCIEHIHOTO Y4YEHUS,
KaXKJIbIH MeAaror UIIeT CBOU MpueMbl, GOPMbI 1 METOAbI OOyUEHHUS.

B nanHbIX cuTyanusx 1enecooOpa3HO HCIHOJIB30BaTh Cleayromue (opMbl, METOAbI U IMPHEMBI,
coenuHsoIME 00y4eHNEe U BOCIUTaHHUE B €M HBIN MTPOLIECC. 3TO:

— IpynmnoBbie GOpMBI pabOTHI;

— pabora B mapax;

— pa3HOOOpa3Hble TBOPUECKHE pabOThl: COUMHEHHUE 3arajiok, 6aceH, MOY4YeHU, TUaIOr0B Ha ypoKax
PYCCKOTO  $I3bIKa; [MOJTUYECKOE TBOPYECTBO, WIUIIOCTPUPOBAHUE JIUTEPATYPHBIX IPOU3BEICHMUIA,
COCTaBJIEHUE KPOCCBOPJIOB, pe0ycOB, BUKTOPHH, pa3paboTKa JUIAKTUYECKUX MATEpUAJIOB yJalllUMUCS, B
TOM YHCJIE U UHTEPAKTUBHBIX;

— UHTEIUICKTYaJIbHBIN MapadoH;

— y4eOHbIi Mo3roBoii mTypm - KBH;

— HETPaJMLMOHHBIC YPOKH: 3a04YHbIE OKCKYpCHUU, TMPOTYIKH, IIYTEIIeCTBUSA, CEMHHApHI,
MIPAKTUKYMBbI, JUCIIYThI, KOMIUIEKCHBIN aHAIU3 TEKCTa U JIp.;

— CO3/1aHUe CUTYalllH BbIOOpa (MHOTOBAapHATUBHOCTH 3aJJaHH );

— COCTaBJIEHUE CXEM-OIOP, UCIIOIb30BAHUE AJITOPUTMOB.

— UrpoBasi yueOHasi 1eTeTbHOCTb;

— pa3au4HbIEC IPUEMBI YCTHOTO U TUCBMEHHOTO onpoca[3].
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K HemocpeICTBEHHO AakTUBHBIM METOAAM, OTHOCATCS METOJbl, HCIIOJIb3YIOUIUECS BHYTPHU
00pa30BaTEIILHOTO MEPOTIPUATHSI, B IIPOLIECCE €r0 MPOBEICHHS.

[Iporpecc MOCTOSIHHO BHOCUT CBOM KOPPEKTHUBBI, B TOM YHUCIIC U B 00pa30BaTEIbHYIO ACATEIBHOCTb.
BHOBb co3maBaembie (POpMBI, METOIBI, CPEACTBa OOYUEHHS, IJIEMEHTHl yuyeOHO-MaTepuanbHON O0a3bl
MOTEHLIMAJIBHO 00JIaJJaloT CYLIECTBEHHBIMU BO3MOXHOCTSIMU TOBBIIIEHUS 3(()EKTUBHOCTU M KauecTBa
MIOATOTOBKM crenuanucToB. [logo0HpIe HOBAallMU ONPENCIIMIM HOBBIM BMJI TEXHOJOTMH OOyueHus —
MHHOBAI[MOHHBIE.

WHHoBanueil B menaroruke cuyutaercs pa3padoTkKa, CO3JaHME€ M BHEIPEHHUE Pa3IMYHOIO BHJA
HOBIIECTB W HOBOBBEJEHUMN, NOPOXKIAIOIIUX CYIIECTBEHHbIE WM 3HAYUTEJbHbIE HW3MEHEHUS
KayeCTBEHHBIX IMapaMeTPOB 00pa30BaTEeNLHOrO MpoIiecca.

KauecTBeHHbIE MapamMeTpbl IPU 3TOM MOTYT OTJIMYATHCSI B 3aBUCUMOCTH OT THIIOB I€1aroruueckoin
WHHOBAIIMH, KOTOPHIE OBIBAIOT MOJECPHU3UPYIOIIMMHU W pedopMUpYIOIIMMHU. B mepBoM ciydae 3To
COBEPIICHCTBOBAHNE 00pa30BaTEJILHOTO Mpolecca Ojarojaps yJIydlIEHUIO KauyeCTBEHHBIX MapaMeTpoB
CYLIECTBYIOIIUX 3JIEMEHTOB TEXHOJIOTMH, a BO BTOPOM — IpU TOMOIIM HOBOBBEJIEHUH, KOPEHHBIM
00pa3oM MEHSIOIINUX CUCTEMY MTPOBEIECHUS y4eOHOTO 3aHATHUS.

Pa3pabarbiBass WM NPUMEHsST YK€ HCIBITAHHbIE TEXHOJOTMM OOY4YEeHHS B CHCTEME BBICHIETO
BOEHHO-TIPO(ecCHoHaNbHOTO 00pa30BaHUsl, CIEAYeT UCXOAUTh U3 TOr0, YTO 00pa30BaTENbHBIN Mpolecce
JOJI’KEH CTPOUTHCS TaK, 4YTOOBI OyAyIIre BOEHHbIE CIIEIUAINCTBI CAMOCTOSITENIbHO YUUITUCH TPUOOPETaTh
3HAHUS, YMEHUS W HABBIKHA, (OPMUPOBAIH Yy CeO0s IEJOCTHYIO ICHUXOJOTUUYECKYIO CTPYKTYpY Oymyriein
npodeccruoHabHOM 1S TENbHOCTH.

OcHOBHbIE MHHOBALIMOHHBIE TEXHOJIOTMH OOYYEHHS 3TO MPOEKTHO-CO3UAATEIbHBIX TEXHOJIOTHS.
[IpoekTHO-cO3uAaTeNbHBIX TEXHOJIOTHS BHICTYIIAET TBOPUECKAs AEATEILHOCTh 00YJaloOIIUXCsl B MpoIiecce
MIPOBEJICHUS] HAYYHBIX HCCIENOBAHUM, PEHICHHs] HaydHO-TEXHHYECKHX 3aJad, pa3pabOTKU KOHKPETHBIX
MPOEKTOB. baza TakuX TEXHOJIOTUN — JIMYHOCTHO-AESITENbHOCTHBIN MOIX0M, B COOTBETCTBUU C KOTOPHIM
oOpa3oBaHHE €CTb HE TOJbKO YCBOCHHE 3HAHWW, HO U CHOCOOBI TAaKOrO YCBOCHHS, pPa3BUTHE
MO3HABATEIbHBIX CHJI U TBOPUYECKOTO MOTEHIMANIA 00yYaIOIINXCS.

B mnpoekTHO-co3uaaTenbHOM cHCTeME Ha MEpPBOE€ MECTO BBIXOJIUT JESITeNbHOCTH (pa3zpaboTka
MIPOEKTOB, pEIICHHE pPa3IMYHBIX AaKTyalbHBIX 3a/lad HCCIIEIOBATEIbCKOIO XapakTepa) U JIMYHOCTh
oOyuaronierocs, aKleHTUPYETCs ero rnepcoHaibHas OTBETCTBEHHOCTh 3a PE3y/bTaThl CBOMX Pa3pabOToK,
pealn3aluio IPOEKTOB.

3HaHUA, YMEHHUS U HaBBIKM B TaKOM CHCTEME pacCMaTpUBAIOTCA HE Kak IIelib OOydyeHHs, a Kak
CPEICTBO pa3BUTHUS 00ydaromerocs, (GopMUpOBaHKS METOI0JIOTMUECKOTO CTUJIS MbIIUIeHUS. B kauecTBe
OCHOBHOHM 1Ileld Ha TMEpBBbIM IJIaH BBIJBUTAeTCS 3a7ada pa3BUTUSA JIMYHOCTH, IOJATOTOBKA K
(GYHKIIMOHUPOBAHUIO, KU3HEACSITEILHOCTH B YCJIOBHSIX TEXHOJOTHYecKoro ooOimiectBa. [laHHas uenb
peaiu3yeTcsi pa3BUTHUEM CIOCOOHOCTEH W NpPUOOpPETeHHEM MPAKTUYECKOTO OIbITa caMOOOpa3oBaHMS,
co3uaTeNbHON NMpOo(decCHOHaIbHOW TBOPUECKOW NeSTeNTbHOCTH, BOCIUTAHMS JIMYHOW OTBETCTBEHHOCTH
3a CO3/IaHHbIE M BHEJAPEHHBIE peallbHbIE MPOEKThI B ydeOHbIE U )KU3HEHHBIE CUTYaIUH.

B naHHO# TeXHOJIOTHMYECKON MOJIENU CYILIECTBEHHO U3MEHSIETCs coJiepkaHne o0ydeHus. B otnuune
OoT (OPMATM30BAHHOW CHUCTEMBl 3HAHUHM, NPEACTaBISIEMBbIX B TOTOBOH (opmMe B TpaJULMOHHBIX
00pa30BaTeNbHBIX TEXHOJOTHAX, MpH pealu3alul MPOEKTHO-CO3UJATEIbHOIO IOAX0Ja, BMECTO
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3aydyuBaHMs TEOpPHUH, 3aKOHOB M (OpMyIl 0co00€ BHHUMAHHE YAETSACTCS PA3BUTHUI0O YMEHHS pPElaTh
BCEBO3MOJKHBIE TEOPETUUYECKUE U MPAKTHUYECKHE 337a4u M mpobiembl. Ha mepBoe MecTo BBIABUTAIOTCS
MPOIECCHl TPOSKTHPOBAHUS, MOJCITUPOBAHMS, UCCIECOBAHUS U KOHCTPYUPOBAHUS PA3INYHBIX OOBEKTOB,
npoueccoB. B 3ToM ciydae 3HaHHMA CHCTEMATU3MPYIOTCS U CTPYKTYPUPYIOTCSI B COOTBETCTBUHM C
uepapxuei o3HaBaeMbIX 00BbEKTOB, IIporieccoB. OOydaromuUnics J0JIKEH UMETh K HUM OTKPBITBIN JOCTYII
yepe3 0a3zy TaHHBIX WM CIPABOYHUK, YICOHHUK U yCBaWBATh X B KOHTEKCTE MPOIIECCOB MPOSKTUPOBAHHUSA,
MOJENUPOBAaHUs, KOHCTPyHpOBaHUS WM uccienoBaHuss. CTpykTypa IpeacTaBieHHs y4eOHOM
nHpOpMAIUK J0JDKHA OBITH TAaKOH, YTOOBI OOYYaIOIIMIICSA MOT MPOCIECIUTh HCTOPUIO TPOUCXOKICHHS
3TOrO 3HaHUS, IPUUYEM HE TOJIBKO B XPOHOJOTMYECKOM MOCIIEI0BATEIbHOCTH, HO U KaK UTOT pa3peleHust
npotuBopeunii. Takum 00pazoM, B JaHHOM MOJENU 3HAHUS CTAHOBSTCS HE CTOJBKO OOBEKTOM, CKOJIBKO
CPEICTBOM Pa3BUTUS JTUYHOCTH[4].

B oTivume OT TpaJAMLIMOHHBIX TEXHOJOTHH C JOMHUHHUPOBAHHWEM 3aydyuBaHus, Ha 3((HEKTHBHOCTH
KOTOPOTO BJIMSIFOT COJIepKaHue, (popma, TPyIHOCTb, aKTyaJIbHOCTb, 00bEeM y4eOHOTO MaTrepuaia, B
MIPOEKTHO-CO3UIATENIbHBIX MOJENSAX OCHOBHBIM MEXaHHM3MOM CIYKUT HENpPOM3BOJBHOE 3allOMHHAHUE,
MO3BOJISIIOIIEE B COYETAHHM C TPAKTUYECKOM JEATENbHOCTHIO MOJYYUTh OoJiee MPOYHbIE, XOPOIIO
CTPYKTYpUpOBaHHbIE 3HaHUA. KpoMme Toro, mpoeKkTHO-co3HMAaTelbHasi TEXHOJIOTHs MOBBIIIAET CTENEHb
OCMBICJICHHOCTH y4e€OHOro MarepHala 3a CUeT YeTKOCTH, KOHKPETHOCTH M MUHHUMAaJIbHOCTH MOCTAaHOBKHU
KaXJIOM TTpOeKTHOM 3aaun]| 1].

dopma yueOHOTO MaTepuana MOXKET CYIIECTBEHHO OTIMYAaThCs OT TPAJAULIMOHHON AUJIAKTUYECKOU
U TPEeACTaBIATh COOOW KBa3upealbHble OOBEKTHI U TIPOILECCHI, BOCCO3JaHHbIE B CIEHAIBLHBIX
KOMITBIOTEPHBIX CPEaX, UTO CYIIECTBEHHO MOBBIIIAET HATJISAHOCTh MPEACTaBICHHUS.

OOBIYHO TPYIHOCTH YYEOHOTO MaTepHalia OpPUEHTHUPOBAHA HA CPEIHEro OOyYaroIIeTrocs.
[Ipennaraemasi oOpa3oBarenpHasl cpeia MPEAOCTaBISIET BO3MOXKHOCTh KaXXIOMy M3 HHMX Ha pealbHOM
(dbparMeHTe MO3HAHUSI CAMOMY YCTAHOBHUTH COOCTBEHHBIN YPOBEHB CJIOKHOCTH, YTO CO3/1a€T YCIOBUS IS
peanzay MOJIeNHu NOJHOro ycBoeHHs. COOCTBEHHO CTPYKTypa MaTepHalia CYIIeCTBEHHO OTJINYaeTCs
OT TPAIUIIMOHHON — (POpMaATBHOM, TIPEAOIIPEACIICHHOMN JIOTHKON COOTBETCTBYIONIEH Hayku. B mpoekTHO-
CO3UIATEIbHBIX MOJESAX CBSI3M B Yy4eOHOM MaTepuase YyCTaHABIMBAIOTCS COTJIACHO MPHUHIMIIAM
HMepapXxud MaTepHaIbHOTO MHpa, JOTHKE 3paBOro cMbicia. Pa3BepThiBaHHE CHUCTEMBbl MOHATUN
MIPOUCXOJUT B TIMHAMUKE MTPOEKTHOM 1EeATEIbHOCTH.

B mogo0HBIX TEXHOJIOTHSIX MEHSIETCS U poJib npenojaaBarenis. OH nepecTaeT ObITh «EIUHOJIUYHBIM
XpaHUTEJIeM UCTHHBI M 3HAHWI», W3 HACTaBHHMKA IPEBPAIAETCS B PYKOBOIUTEINS MPOEKTa, KOJUIETY,
KOHCyJbTaHTa. B 9STOM ciyyae Ha CMEHY aBTOPUTApHON TMENaroruke MPUXOIST TMPUHIIUIIBI
COTPYOHHYECTBA M TMOJACPKKH, KOTOPbIE OPraHHUYHO BIHCHIBAIOTCA B JAaHHYIO TEXHOJOTHYECKYIO
MOJIEIIb.

W Tak, MHHOBAallMOHHBIE TEXHOJOTUU OOYYEHHS B CPAaBHEHUU C TPAJUIUOHHBIMHU TO3BOJSIOT
MOBBICUTh KayecTBO M 3()(heKTUBHOCTH 00pa30BaTEIbHOIO Mpollecca B COOTBETCTBUM C MapaMeTpamH,
XapaKTePU3YIOIUMUCS CTPYKTYPHBIMH 3J€MEHTaMH CHUCTEMbl YIpaBJICHUs, LEIIMH O00yueHus,
POJIEBBIMU MO3UIMSIMU U (YHKIUSAMH IeAarora u o0ydarouierocs, crneun(pukoi opraHuzanuu yueOHo-
MO3HABATENbHOM EATETBLHOCTH, (hopMaMH ydeOHBIX B3aUMOICHCTBUH.
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Anamayusn: Ilenvio smoil cmamvu s6715€mMcs  00BACHEHUe NPenoodasanusi 6 COOMEEemcmeulu ¢
NOMPEeOHOCMAMU  YYawje2ocs, 4mo  O3Haudem U3MEHeHUe UHCMPYKYUutl, umobObl  yuumvleams
UHOUBUOYATILHBIE NOMPEOHOCMU  KANCO020 YYAWe20Cs. OMmom Memoo npuzHaem, umo yuyauwuecs
PAazuuaomess N0 - NPOUCXONCOeHUNO, d Mmaxdce 001a0aiom — pasiudHbiMu — CIUIAMU — 00YUeHUs,
cnocobrocmamu u unmepecamu. TIpunumas 60 GHUMAHUE MU PAZTUYUS, YYUMEsi MO2Ym c030amb 6o/iee
UHKTIIO3UBHYIO U YEIEKAMENbHYIO CPedy 00VUeHUs, KOMOPAsk CIMUMYIUPYem aKmusHoe yuacmue Yuaujuxcsi
U MAKCUMUZUPYEM UX NOMEHYUA.

Knroueswvie cnosa: cmunu obyuenus, ayouansl, 6U3yavl, KUHeCMemuKu, UHOUBUOYAIbHblIE NOMPEOHOCMU,
JIUYHOCIHO-0PUEHMUPOBAHHBLL NOOX00

JIMHTBUCTBI YK€ HaBHO 3aMHTCPCCOBAHBI B IMOHUMAHWUU HOTpG6HOCT€fI yqamuxcs, Koraa A€o
AOXOOUT OO U3YUCHUSA MHOCTPAHHBIX SA3BIKOB. Onu IMPOBEJIIM MHOT'OYHCJICHHBIC UCCIICAOBAHUA U OIPOCHI,
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I-ITOGI:I C06paTb HICU W MHCHUA, CaMUX MU3YJAIOIIUX A3bIK. B TPAAULUOHHBIX O6p330BaTeHBHBIX
YUPESKJICHHUSIX MMPENOIaBaHNE YacTO ObUIO COCPEIOTOYCHO HA MPEIOCTABICHUN HHPOPMAIINH YIalIuMCs B
enuHON popme. OgHAKO HCCICNOBAHUS M OMBIT MOKA3alld, YTO ATOT MOJXOJ, BO3MOXXHO, HE CaMbli
s dexTuBHBIN ciocold obnerynTh o0ydeHue. Bmecto 3Toro mpuHATHE NMOIX0/1a, OPHEHTUPOBAHHOTO Ha
ydamuxcesa W YYUTBIBAIOLICTO HWHIAWBUAYAJIBHBIC HOTpe6HOCTI/I U OpCAOYTCHUA YydalluXCsia, MOKCT
MPUBECTH K JIYYIIUM pe3yiabTaTaMm. lIpemogaBaHwe B COOTBETCTBHU C TMOTPEOHOCTSAMH y4allerocs
MPEIoJaraeT aJanTanuilo HHCTPYKIUN C y4eTOM YHUKAIBHBIX TPEOOBAHWH Ka)IOTO YYamlerocs. ITOT
MOAXO0JT MPHU3HAET, YTO Y4YalIUecs HMMEIOT Pa3HOE TMPOUCXOXKICHUE W OO0JIAAf0T Pa3HBIMH CTHISIMU
O6y‘-IeHI/I$I, CIIOCOOHOCTSIMHU U HHTCpCCaMHU. HpPBHaBafI 9TH pasjinvus, MpernoaaBarcsii MOT'YT CO31aTb
0oJiee MHKITIO3UBHYIO M YBJIEKATEIBHYIO Cpey 00ydeHUs, KOTOpasi CIOCOOCTBYET aKTUBHOMY yJ9acTHIO U
MaKCUMHU3HUPYCT MMOTCHOHAT YyHallluXCs. OI[HI/IM M3 KIIIOYECBBIX ACIICKTOB NPCIOJaBaHusd B COOTBCTCTBHHU C
HOTpC6HOCT$[MI/I yqamerocsa SABJIACTCA TMOHMMAHUE W aJalTalusd pasjiIndHbIX cTanei O6y‘-I€HI/I$[.
HekoTopeie yuamuecs Moryr oOy4aThCsl BU3yaJIbHO, KOTOPBIM IOJIE3HBI HAIJIAIHbIE TOCOOMSI, TaKue Kak
JarpamMMsl B TO BpeMs Kak JIpyre MOT'yT 00y4yaThCsl ayAHalibHO, U Jy4llle BOCOPUHUMATh HHPOPMAIIHIO,
CIIylmass Wi oOCyKJas KOHIEHIUH. Biirodas pa3nmndHble METOJBI OOYYCHHSI, TaKHe KaK BH3yaTbHBIC
Npe3CHTal, MNPAKTUYCCKUC 3aHATHA WM T'PYNIIOBBIC AUCKYCCHUH, YUUTCIII MOTYT YAOBJICTBOPHUTH
pa3HOOOpa3Hbie yueOHBbIE MPEANOYTCHHSI CBOUX YUYCHUKOB. OJHUM M3 OOIINX BBIBOJOB SBIISETCS TO, YTO
ydamuecsa MMCIOT pa3sHbIC MOTHUBBI M ICJIHM, KOrJa JACJIO0O AOXOJAUT A0 HM3YYCHHSA HHOCTPAHHOI'O S3bIKA.
HGKOTOpI)Ie MOI'YyT YYUTBCA B LEIAX JIUYHOTI'O 060ra1ueH1/151 1501051 HYTemeCTBHﬁ, B TO BpEMs KaK JAPYrue
MOTYT MMETh MpOo(eCCHOHAIBHBIC WM aKaJeMUYecKue NMpUYuHbl. [IoOHWMaHWE 3TUX MOTHBOB MOXET
MOMOYb TPETOAABATEIISIM aJaNTUPOBaTh CBOE OOYYEHHE K KOHKPETHBIM IOTPEOHOCTSM KaXJIOTO
yuaierocst. JINHrBUCTBI TaKKe UCCIICAOBAINA MHEHHUS YYAIIUXCS O Pa3IMYHBIX aCMIEKTaX U3y4YCHUs s3bIKa,
TaKuX KaK BaXHOCTh OOy4YEHUS TpaMMaTHKe, pOJib MPUOOPETEHUsI CIOBAPHOTO 3arnaca U 3PQPeKTUBHOCTh
pa3NIMYHBIX METOJOB OOydeHHs. OTH WCCICIOBAaHHMS TPEAOCTABWIM IICHHYI0 HH(POpPMAIUIO O
NPEIMOYTCHUSAX M MHEHHSX YYallUXCs, KOTOpas MOXET [OMOYb MperoJiaBaTelsiM IMpH pa3paboTke
SI3BIKOBBIX KypcOB. Hampumep, HEKOTOpBIE ydYalluecss MOTYT YYyBCTBOBaThb, YTO COCPEIOTOUYCHHE
BHUMAaHHs Ha TPAMMATUKE UMEET pellarolee 3HaUeHUE Il UX U3YyYCHHS S3bIKa, B TO BPEMs KaK JPYyrue
MOTYT OT/IaBaTh NMPUOPHUTET MPHOOPETEHUIO CIOBAPHOTO 3alaca WM Pa3roBOpHOM mpaktuke. [ToHumast
3TH TPEANOYTEHUS, MPENoJaBaTeIi MOTYT MPUMEHSTh COATaHCUPOBAHHBIA IOAXOJ], YYUTHIBAIOIIHIA
MOTPEOHOCTH M MHTEPECHI BCEX YUAIIUXCS.

Kpome TOro, JIMHTBHCTBI MCCIICAOBAIN BIMSHHE KYJIbTYPHOTO TOTPYXCHHS Ha WU3y4YCHHE SI3BIKA.
MHorue ydJamecss CYHUTAIOT, YTO TOTPYXKCHHE B KYIbTYPYy H3Y4aeMOTrO SI3bIKa MOXKET 3HAYUTEIHHO
yIYUIIUTh WX HABBIKK OBJIAJICHUS SI3BIKOM. DTO MOXET BKIIIOUaTh B ceOs Takue BUJbI AEATEIHHOCTH, KaK
MPOCMOTP (HIBMOB HIIM TEJICHIOY HA H3Y4aeMOM S3bIKC, YTCHHE KHHI WM Tra3eT WIM y4acTHe B
KYJBTYPHBIX MEPOTIPUSATHUSX.

Kpome Toro, oOyueHue B COOTBETCTBHH C MOTPEOHOCTSIMH y4allerocsl MpeArnojaraeT npu3HaHHe
WHIUBUAYAIbHBIX CUJIBHBIX U yCTPaHEHHE CIAOBIX CTOPOH. Y KaXJOTro Y4allerocsi €CTh YHUKalbHBIC
CIOCOOHOCTH M OOJIACTH JJIsl COBEPIIEHCTBOBAHUS, W IMPEMOJaBaTeNisIM Ba)XHO BBIIBUTH ITH (PAKTOPHI,
9TOOBI 00ECTIEYUTh COOTBETCTBYIOIIYIO TOANEPXKKY. Hampumep, ecnu yyalmuiicss HCTIBITBIBAET TPYAHOCTH
C MaTeMaTUKOH, HO TpEyCrneBaeT B S3BIKOBBIX HCKYCCTBAaX, YYHMTEIb MOXET MPEATOKUTh
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JOTIOJTHUTEIBHBIE PECYpPCHl WM WHAWBUAYalbHOE OOydeHue, 4ToObl NOMOYB y4alleMycs MpEeoJ0JIeTh
TPYIHOCTH TI0 MaTeMaTHKE W OJHOBPEMEHHO Pa3BUTh CBOM CHUJIbHBIE CTOPOHBI B SI3BIKOBBIX MCKYCCTBAaX.
Eme ogHMM BaXHBIM aCHEKTOM IPENOJAaBaHUS B COOTBETCTBUM C MOTPEOHOCTSAMH y4aIIUXCS SBISETCS
MOBBIIIEHUE BOBJICYCHHOCTH U MOTHBALIMU ydamuxcs. Koraa ydammuecss 4yBCTBYIOT, UTO UX MHTEPECHI U
[N IICHAT, OHM C OOJIbIICH BEPOSTHOCTBIO OyIyT MOTHMBUPOBAHBI K OOy4EHUIO. YUHUTENS MOTYT
TOOHUTBCS ITOTO, BKIIOYMB BBIOOP M CaMOCTOSTENFHOCTh YYalIUXCsl B mporecc oOydenusi. Hampumep,
€CJIM y4Jalluecsi CMOTYT BbIOMpPATh TEMbI I MCCIEI0BATEIbCKUX MIPOEKTOB WM Ipe/ylaraTh BapHaHThI
3aJIlaHUl, 3TO MOXKET JaThb UM YyBCTBO COIPHMYACTHOCTH M MOBBICUTH UX HTY3Ma3M K oOydeHuto. bonee
TOro, oOy4eHHe B COOTBETCTBHM C MOTPEOHOCTSIMH YYAIIErOoCs TAaKKe MPErosaraeT MpeaoCTaBIeHUE
CBOEBPEMEHHOW M KOHCTPYKTHUBHOM 00paTHOM cBsi3u. CTyJeHTaM Hy)XHa oOpaTHasi CBs3b, YTOOBI TIOHATH
CBOM mporpecc u obnactu s yiaydiieHus. [lpemiaras KOHKpETHYIO U JIEHCTBEHHYIO OOpaTHYIO CBS3b,
YUUTENS] MOTYT IOMOYb YYalIUMCSl JOCTUYb CBOMX Iiesiel 00ydeHus. DTa oOpaTHas CBsI3b MOXET OBITh
MPEOCTaBICHA Pa3IMYHBIMU METOJJAMH, TAKMMHU KaK NMAChbMEHHbIE KOMMEHTapUH, 00CYX/IEHUS OJJMH Ha
OJIMH WJIM OIIEHKA KOJUIET, B 3aBUCUMOCTH OT UHIUBUIYaIbHBIX TOTPEOHOCTEHN KaXKJOT0 yyaIierocs.

BHenpenue noaxoja, OpUEHTUPOBAHHOTO Ha y4aluXxcs, TpeOyeT U3MEHEHHUsS TPaAUIIMOHHON posu
yuuteneii. Bmecto Toro, 4ToObl OBITH €AMHCTBEHHBIM HWCTOYHHUKOM 3HAHHW, YYHUTENS] CTAHOBSITCS
KOOpJIMHATOpaMH, HaIlpaBissl ydalluxcsli Ha UX MyTH oOydeHHus. DTOT MOJXOJ MOOIIpSeT aKTUBHOE
ydacTue, KpUTUYECKOE MBIIUIEHWE U HAaBBIKM PEHICHUs MpoOeM, KOTOphle HEOOXOAUMBI Ul ycIexa B
COBPEMEHHOM MHUpE.

B cdepe oOpazoBaHus MIUPOKO MPU3HAHO, YTO Y CTYAEHTOB pa3HbIe CTUIU 00ydeHUs. [loHumanue
ATUX Pa3IMYHbIX CTUJIEH O0OYy4eHHsS MOXET 3HAUUTENIbHO MOBBICUTH A(()EKTUBHOCTh NMPENOJaBaHUS U
YIY4IIUTh Pe3yabTaThl ydalIuXcsi. AanTupys oOydeHHe ¢ y4yeToM MOTPeOHOCTEeH pa3HBIX THIIOB
yyaluxcs, MpenojiaBaTeld MOTYT cO3[aTh 0ojiee MHKIIO3UBHYIO U YBJIEKATENIbHYIO Cpeay OOydeHHS.
CymiecTByeTr Tpu HamOojee paclupoCTPaHEHHBIX THIA OOyJalomuXcs: OOydJaromuecs- 3pUTEIH,
oOyuaromuecs- ayauaibl 1 00yJarouuecsi- KHHECTETHI.

OOyuaromuecs- BU3yallbl — 3TO JIOAMU, KOTOpbIE JIy4llle BCEro yd4arcs ¢ MOMOIIbIO HarJIsTHBIX
nocobuil u o6pazoB. MM mone3no BuaeTh HMHGOPMALIMIO, MPEICTABICHHYIO B BHJIE OUarpamMMm WU
rpadukoB. Yyamuecs- BU3yallbl MOTYT HCIBITHIBATh TPYJHOCTU C YHUCTO CIYXOBBIMU MHCTPYKUUSIMHU, U
UM MOJKET OBbITh MOJIE3HO UMETh BHU3YallbHbIE MPEJCTABIICHUS Ul 3aKpelieHusl 3HaHui. Busyansi- 310
y4arniecsi, KOTOpble MOJY4aloT HEKOTOpYylo MH(pOopMaluio, BUAS U Habmonas ee. M cienyer yBUIEThH
TEMYy U BU3YaIIM3UPOBATH HOBOE CIIOBO, YTOOBI MOHATH €ro. UTOOBI Jydllle YYUThCS, UM CIEIyeT CHAETh
BO3JIE TOCKH, YTOOBI YyBCTBOBAThH ce0sl yBepeHHO Ha ypoke. Hampumep, nuzobpaxkenus, kiacrep, BUIEO U
T. 1.

C apyroit CTOpOHBI, y4aliuecs CO CIyXOM Jy4YIlle BOCHPHHHUMAIOT WH(GOPMAIUI0 MOCPEACTBOM
Cllylianus ¥ BepOanpHOro ooieHus. OHU MOTYT MPEYCHeTh B JIKIHIX, TUCKYCCUIX WU ayIN03aIUCX.
OTU ydaliuecss MOTYT HCHBITHIBATH TPYAHOCTH C YHUCTO BU3YAJIbHBIM OOY4Y€HHEM M MOTYT MOIYYHTh
MOJIb3y OT BO3MOXKHOCTHM Yy4acTBOBaTh B Oecelax WM CilyllaThb ayAuoMarepHaibl. AyauanbHbIe
yJaluecsi- 3TO ydaluecs, KOTOpbIe MOTYT JIETKO BOCIPUMHMMATH JaHHBIE, ciymias uX. B mporecce
oOyueHusi OHM JOJDKHBI OBITh CTIIOKOWHBI U BHUMATEIBHO CIYIIaTh, HE CO3/aBasl IIyMa BO BpeMs ypoKa.
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Hamnpumep, npociymuBanue IOJKACTOB, ayJUOKHHUI, TECEH M JIPYruX TEXHOJIOTUHM, CBSI3aHHBIX C
ayJIMpOBAaHUEM, MOXKET IOMOYb UM TOHSTH MPEIMET.

KunecreTuku- 3TO JIOAM, KOTOPHIE MPEANOYHTAIOT YYUTHCS, MPHUKACASICh K YEeMY-IM0O WIH
NnpakTuKys ero. OHU CTPEMSTCS MPOAHAIU3UPOBATh U PACKPBITH JIETATH HEKOTOPHIX MPEIMETOB. JTO TUI
oOyueHUs, KOTOPBI TpeOyeT peanbHOU CBs3m ¢ mHPopMarue. KuHecTeTnkn, Takke M3BECTHBIE KaK
TaKTUJIBHBIC YUCHUKH, JTYYIIe BCETO YJaTCs MOCPEIACTBOM MPAKTUYCCKOU NIEATSIHBHOCTH H (PH3UIECKOTO
onbiTa. OHU TPOUBETAIOT B Cpele, KOTOpas TO3BOJSET WM 3aJCMCTBOBATH CBOM UYBCTBA U
MaHHUITYJIMPOBATh OOBEKTAMH. Y YalUECsi- KHHECTETUKU MOTYT UCIIBITBIBATh TPYAHOCTU C TPAAUIIUOHHBIM
MpenoJaBaHuEeM B BHUAC JEKIMH U MOTYT TMOJYyYUTh TI0JIb3y OT WMHTEPAKTHUBHBIX 3aHATHH WJIH
MPaKTUYECKOT0 TMPUMEHEHUs KOoHuUenuid. Hampumep, M3roToBI€HHE KOHCTPYKIIMM, MPUKOCHOBEHHE K
npeaMeTam, IOArOTOBKA M PEMOHT- ISl HUX OY€Hb MPUATHBIE JCHCTBUSI.

UtoOBbI y3HaTh MOTPEOHOCTH CTYAEHTOB B OOYYEHHH, MBI MOXEM pa3iaTb UM pPa3daTOYHBIN
Marepuain moja Ha3zBaHueMm «KakoBa Bamia 1€ M3y4E€HHs aHTJIMMCKOTO S3bIKa?» (BKIIOUAET BOTPOCHI
nepcoHuUKaINK, ONpeeieHUE 1ejied 00ydeHus, OMMCAHUE JTUYHOTO OTHOIIEHHUS K M3YYEHHUIO S3BIKA,
TEeMAaTHYECKUE HCCIIEIOBAHUS U KPATKOE OMHMCAHWE BaKHOCTHU JUIsl HUX M3Yy4eHHMs s3bika). Hampumep,
JIFOJT, Y KOTOPBIX €CTh pab0Ta, XOTAT JOOUTHCS ycrexa U MPOIBMIKEHHUS 110 CIYXK0€e, TeMOHCTPUPYS CBOM
B3IUISI/T HA U3YYCHHE S3bIKA, TIOATOMY OHU CTPEMSITCSI U3y4aTh HHOCTPAHHBIC SI3BIKU.

VYuutensi CTaqTKUBAIOTCA C TPYAHOCTSMH TIPH BBISBJICHHH CBOUX TMOTPEOHOCTEH B OOYYEHUHU TIO
HECKOJIbKUM acrekTaM. Hampumep, OHM HE MOTYT KOHTPOJIMPOBATH, YTO JIETAIOT CIYIIATEIA BO BpEeMS
ypoka. OHM MOTYT BBIKIIIOUUTH KaMepbl, MUKPO(OHBI, Pa3MECTUTh CBOIO (poTorpaduio B mpoduiie uiu
CUJIETh TaK, Kak OyITO CIYHIAIOT JEKIHUIO, HO BO BpPEMsl YpOKa CMOTpST Ha YTO-TO Jpyroe. Bo3moxkHo,
CIIyIlIaTeIX HE y4acTBYIOT M3-3a TOTO, YTO MX OTBJIEKAIOT TEXHOJIOTMYECKHE ycTpoiicTBa. M3-3a Takoro
poja mpobiieM y4uTesNsi He MOTYT AaTh COOTBETCTBYIOILYIO OOPATHYIO CBSA3b CBOMM YYEHHUKAM.

Korga MBI MOHSUIM M NPOAHAIM3UPOBATIM TUINBI OOYyYEHUS HAIIUX YYaIIUXCSA, MBI JOJDKHBI
pa3zpaboTaTb MEPOINPUSATUS U YINPAKHEHUS B COOTBETCTBUM C HMX CIOCOOHOCTSIMM M HaBBIKAMH. JTO
MIOMOTaeT HaM JIOCTUYh Hamleil uenu B oOydyeHuu. Hampumep, ecinu st MOHsUI, YTO OOJNBIIMHCTBO MOMX
YUYEHUKOB y4YaTCsi BU3YalbHO, S CTapalOCh MPOBOAUTH 3aHSTHS, JEMOHCTPHUPYS MPE3ECHTAllMH U BUJEO.
OpHako B KaXKJI0# TpyIile ecThb HECKOJIBKO TUIIOB CTYJEHTOB, KOTOpPbIE UMEIOT pa3Hble CTUIN 00yUeHUSs.
Bor mouemy MBI JOJDKHBI QAaNTUPOBATh HAll YPOK JJISl yYAlllUXCS, HCIOJIb3yd HECKOJIbKO BHJIOB
NESITeIbHOCTH M TMPUEMOB, MOAXOIAMIMX Ui KaXJIOro YYEeHHKa Ha KaKJIOM »JTame ypoka. Sl
JEMOHCTPHUPYIO OJJHY TEMY C TOTPABKOM Ha TpH THMa ydamuxcs. Tema « DpyKToD».

«Haiign GpyKTh»- 3TO AEATENBbHOCTb, KOTOpas MOJKHA MPOBOJIUTHCS B BHJE H300paKeHUI
GpYKTOB W HX OmNpelesieHuid Ha Jocke (ydaliuecs AOJDKHBI IMOCTaBUTh TMOJIOKEHHBIE (GPYKTHI B
COOTBETCTByMOIIEe MecTo). 3amaya «COop ypoxkas» 3akiodyaercs B TOM, 4YTO YyYallluecs JOJIKHBI
noAo0paTh MOAXOAAIIME HU300paKeHUsT (PPYKTOB. YUHUTENISIM CJeAyeT MOBECHTh Ha JIOCKY IIAKaThl C
MpeIOKEHUSIMU U KOP3UHY C HakJeiikamMu, Ha KOTOpOW Hu300pakeHbl (PpPYKTHI. BrimieynomsHyToe
3aHSTHE MOAXOIUT 7Sl BU3YaTbHBIX THIIOB 00yUYarOIIUXCS.

Mps1 MoxeM HacTpouTh «HaiiTu GpykTel» Uia Ipyroro Tuma ydammxcs, Hampumep «CIyxoBbie
YUYEHUKW». DTO 3aHITHE MPOBOJUTCS MyTeM BHIOOpA OJJHOTO YYaCTHUKA, KOTOPBINA TOMKEH CECTh CIIMHOU
K JIOCKE ¥ HAWTH Ha3BaHME HAMHUCAHHOTO CJOBa JIOOOro (ppykTa, HAMUCAHHOTO IPYTMM YUYEHUKOM.
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I'pynna noskHa 0 04Yepear ONKUCHIBATH JAaHHOE CJIOBO, MIOKA CUIAIIMNA YUEHUK HE HAWJET €ro. «3aIoyIHu
IIPOITYCKU»- 3TO 3aHITHE, KOTOpPOE IPOBOJUTCS IIYTEM MPOCIYLIIMBAHUS MY3bIKM WJIH CTUXOB U
3aIOJIHEHHS TIPOITYCKOB. YUHTEINS JOJDKHBI pa3iaTh pa3iaTOYHbIE MaTePHAIIbl KaKJOMY YUEHHUKY, YTOOBI
IIPUIaTh EMY YBEPEHHOCTH BO BPEMS IOMCKA U IPOCIIYILIMBAHUS [TOAX0IAIINX CIIOB.

«Haiinm QpyKThI»- HHTEPECHBIA BUJ JESITEIBHOCTH, KOTOPBIH CIIEIyeT MPOBOANTH, BHIOPAB OIHOTO
YUEHHKA, 3aKphIB €My TJja3a KyCKOM TKaHH M MpPEUIOKHB €My yrajarh, Kako (PYyKT HaXOJUTCS B
KOpOOKe, PUKOCHYBIIUCH K HeMy. «lIpencraBbcs»- MpUATHOE M HEMHOTO CJIOXHOE 3aHATHE, KOTOPOe
MOAXOJUT JUIsl MCIOJIb30BaHUSI B Hadajle YpPOKOB. YUHUTENb MPOCHUT YYalUXCs B3STh JUCT Oymaru u
CIIO)KUTh €ro. YUWTeNb JOJDKEH MPOJEMOHCTPUPOBATh, KaK 3TO JENaTh CaMOMYy, IE€pel ayAUTOPUEH.
3areM BeIylmMil OOBACHAET, YTO YYEHUKU JOJDKHBI pa3pe3aTb OyMaKHbIM MaKeT MYXYMHBI WU
KEHIIMHBI ¢ TIOMOIIBIO MajblIeB. ITO 03HAYAET, YTO UM BOOOIIE HE CIEAYET MOJIb30BaTHCS HOXKHUIIAMHU.
OTKpBIB JIUCT OyMaru, oHU OyAyT YAMBIIEHBI U NOOYXAEHBI Y3HATh YTO-TO HOBOE BO BpeMs ypokKa. 3aTeM
UM CIIeyeT YKpacuTh UX HEOOJBIIYI0 MOJENIb M JAaTh KpPaTKOe ONMUCAHHE MX XapaKTepa W BHEIIHOCTH.
BaxxHO OTMETHTH, YTO OT/AEIbHBIE JIFOJU MOTYT HE BIIUCHIBATHCS B OJUH KOHKPETHBIN CTHIIb OOy4eHHUs, a
MOTYT J€MOHCTPUPOBaTh KOMOMHAIMIO NpeanoureHnil. Hanpumep, ydamuiicss MOXeT ObITh BU3yalloM,
KOTOpOMY Takke OyayT MOJIE3Hbl MpaKkTU4YecKue 3aHATusA. [Ipu3HaHMe M y4eT 3TUX Pa3Iuyuil MOXKET
MIPUBECTH K pa3paboTke O6ojee d3PpPeKTUBHBIX cTpaTeruil o0ydenus. YToObl yA0BIETBOPUTH MOTPEOHOCTH
Pa3HbIX TUIOB YYall[MXCsl, MPENOoIaBaTeIn MOT'YT BKIIIOUaTh B CBOU YPOKH PA3IMYHBIE METO/IbI OOydIEHHUSI.
DT0 MOXKET BKJIIOYaTh B c€0sl MCMOJIb30BAaHUE HATISIIHBIX MOCOOUH, TAKMX KaK TpaduKu UK JUarpaMmMmbl,
IIPEJOCTaBIEHUE BO3MOXKHOCTEH JUIsl TPYNIOBBIX OOCYXAEHUH WM 1e0aToB sl y4alluXcsi- ayIuajloB,
BKJIIOUECHUE MPAKTUYECKUX 3aHATHM WIH DKCIEPUMEHTOB U1 YYalUXCA- KUHECTETHKOB, a TAKXKE
Ha3HA4YEHUE 33JaHUIl HAa YTEHHME WM MUCBMO IS yJaluxcsi, o0ydaromuxcs yTeHuto/nucbmy. Ilomumo
MOHMMAHUS Pa3IMYHbIX CTHJICH O0OydeHMs, Ba)KHO CO3/1aTh OJAroNpHATHYIO M HHKIIO3UBHYIO CpeLy
00y4eHHUs1, B KOTOPOH LIEHATCS BCE TUIIBI YUAIIUXCS. DTOr0 MOXKHO J1OCTUYb, IPEJOCTABIISAS BO3MOKHOCTH
UL COTPYJHMYECTBA M IPYNIOBON palbOThl, Mpeaiaras HECKOJIbKO CHOCOOOB OLIEHKH, MO3BOJISIOIINX
yyaluMcsl MPOJAEMOHCTPUPOBATh CBOE IOHMMAHUE PA3HBIMM CIIOCOOAMH, M TOOLIPSS ydallMXCs
Pa3sMBILUIATE O CBOUX COOCTBEHHBIX Y4EOHBIX MTPEANOUTEHUSX U CTPATETUSX.

[Ipu3HaBas M yuuThIBas pa3iIvyHble CTHIM OOYyUEHMsl y4allUuXcsl, IPEroAaBaTesId MOTYT YIy4lIUTh
CBOIO INPAKTUKY IPENoJaBaHUs U CHOCOOCTBOBAThH YIYULIEHHIO Pe3yibTaTOB OOy4eHHUs. DTOT HOAXO[
NPU3HAET, YTO KaXIblH CTYAEHT YHUKAJIE€H U TpeOyeT HMHIUBUAYAIbHOW NOJJIEPKKU Ui IOJHOM
peayiM3alMM CBOEro IOTEHIMAla. B KOHEYHOM cueTe, NOHMMAHHWE pa3JIMYHbIX THUIIOB Y4dalIUXcs
MI03BOJISIET MPENOAaBATENIM CO3JaBaTh 00Jiee MHKIIO3UBHYIO U 3(p(eKTUBHYIO cpeay 0OydeHus AJs Bcex
y4aImXxcs.

B 1ie10M JIMHIBUCTBI PU3HAIOT B&XXKHOCTDH MPUCITYIINBAHUS K TOJIOCAM YYalUXCA U YYUTHIBATh UX
MHEHMSI U TPEANOYTEHHs B IPAKTUKE IpernojaBaHus s3bika. [loctynas Takum oOpa3oM, IpenojaBaTeiu
MOTYT €O037aTh OoJjiee YBJIEKATENbHbIM U 3(QPEeKTUBHBIN mpolecc 00ydeHUs, OTBEUAIOMINNA KOHKPETHBIM
NOTPEOHOCTAM KaXJI0ro yvamierocs. JIMHIBHCTBI HCCIIEAOBAIM MOTPEOHOCTH M MHEHHUS HM3y4arolluX
A3BIK, YTOOBI JIydllle TMOHATh, KaK 3((EKTUBHO IpenojaBaTh MHOCTPaHHbIE sA3bIKU. [IpuHMMas BO
BHUMaHHE MOTHUBAIMIO, NPEANOYTEHHs M MHEHMs ydYaluxcs, MpernojaBaTeld MOTYyT pa3paboTaTh
oOy4yeHue, aJanTHPOBAaHHOE K WHAWBUIYaJbHBIM MOTPEOHOCTAM U CHOCOOCTBYIOIIEE YCIEUIHOMY
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OBJIAJICHUIO SI3BIKOM. lIpenojaBaHue B COOTBETCTBHHM C MOTPEOHOCTSMH yYalllerocs- 3TO TOAXOI,
OPUEHTUPOBAHHBIN HA yJalIUXCs, KOTOPHIA YYUTHIBACT PA3JIMYHOE MPOUCXOXKICHUE, CTUIN OOyYCHHS,
CIOCOOHOCTH M HMHTEPEChl ydamuxcs. ApanTupys oOydeHHe K WHAWBUAYAJIbHBIM HOTPEOHOCTSM,
MPEIoIaBaTeNId CO3JAI0T WHKIIIO3UBHYIO W YBJICKATEIbHYIO Cpedy OOy4eHHs, KOTOpas CIOCOOCTBYET
aKTUBHOMY Y4YaCTHUI0O M MAKCUMHU3UPYET NOTEHLHMan Yydamuxcs. Takold MOAX0J CHOCOOCTBYET
BOBJICUCHUIO, MOTHUBALlUKM MW POCTY Yy4dJalIUXCA, YTO B KOHCYHOM HUTOIC HNPHUBOJUT K YIYyHYHICHHUIO
pe3ynbTaTOB OOyUCHUS.
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Auamauuﬂ: B oaunoti cmamve 6viiu paccmompersvl  meopemudecKkue acnexKknivl MHHOGCZL;MOHHOIZ
IOKOHOMUKU, AHAIU3 COBPEMEHHO20 COCMOAHUA U pa36umusl uHHOGCZL;uOHHOZZ IKOHOMUKU Pecny6ﬂul<u
Y36ekucman, a makace paccmompenvl nymu CO8EPULEHCMEBOBAHUNA unnoeauuonﬂoﬁ OKOHOMUKU U
6blA6J1EHbL npuopumermsl d)opMupoeaHuﬂ uHHO@dquHHOIZ OKOHOMUKU.

Knrwouesoie cuoea: HAyUuoHAa bHAA SKOHOMUKA, UHHOBAYUU, UHHOBAYUOHHAA ae}lmeﬂbHOCl’l’Ib,
OKOHOMUYECKUL pocm, HaquO-me)CHulleCKuﬁ nomeHyual, uHeecmuyuu, uH6€Cl’lflul4u0HH0'MHHOGCZL;MOHHIJZIZ
nomernyuail, UHHOBAYUOHHAA Mooelb.

BBEJEHUE

B YCJIIOBUAX FJIO68.JII/I38.LII/II/I OKOHOMHUKH 3HAYUTCIBbHO BO3PACTACT 3aBUCHMOCTb HAIIMOHAJIbHBIX
XO3SHCTB OT MHPOBOI'O PbIHKA H (baKTOpOB, OIIPpCACIIAIOINX €0 pa3BUTHUC. yCKOpCHHLIMI/I TEMIIaMU
Pa3BHUBACTCA Hay‘IHO-TCXHI/I‘IeCKI/Iﬁ NMOTCHIHAI U BO3pPACTACT MHTCIUICKTyaJIN3alusd OCHOBHBIX (baKTOpOB
IIpOU3BOACTBA. HMunoBamonHas AeSITeIbHOCTh (l)aKTI/I‘ICCKI/I CTajia TJIABHBIM ABMXXYIIUM MCXAaHU3MOM
9KOHOMHYCCKOI'0 poCTa, 4YTO IPUBECIIO K YCUJICHUIO Me)KHYHapO,HHOﬁ KOHKYpPCHIUH B 3TOH 00JIacTH U
HO6y,Z[I/IJ'IO MHOT'HMC CTPpaHbI K YBCIIMYCHUIO 3aTpaT Ha HI/IOKP, Ha HOBEMIIIHE TEXHOJIOTUU U IIPOABHUIKCHUC
WHHOBAIIMOHHOM MNpOAYKIOHUHN IJId oOecreueHust JIMACPCTBA B YCIOBUAX (bOpMHpYIOH.(GfICSI r100aIbHOM
O9KOHOMHMKH.
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BHenpenne HOBOBBEACHUH CTalo KIIOYEBBHIM (DAaKTOPOM PHIHOYHON KOHKYPEHIIUH, MO3BOJISASA
nepenoBbM (pupmaM H0OMBATHCS CBEPXIPUOBUICH 3a CUET MPHCBOCHHUS HHTEIUICKTYalbHON PEHTHI,
oOpasyromencss Tpu MOHOIOJBHOM HCHOJB30BaHUM HOBBIX, Oojiee 3S(PQPEKTHBHBIX MPOIYKTOB U
TEXHOJIOTHIl. DTO, B CBOIO OYepE/b, ONPENEISIET HE TOIBKO MEPCHEKTUBBI XO3IMCTBEHHOTO POCTa, HO U
CIIY’)KMT II0Ka3aTeJeM YpPOBHA HKOHOMHUYECKOM HE3aBUCUMOCTHM M OJIarOCOCTOSIHUS CTPaHbl, €€
HAIMOHAJILHOTO CTaTyca.

3a mnocienHue rojpl Y30€KHMCTaH 3HAYUTENBHO IIATHYJI BIEpE] B pa3BUTUM HAydHOW U
WHHOBAI[MOHHOM  JESITENbHOCTU. [JIaBHBIMU JBMKYIIMMHM CHUJaMH 3TOrO IIpolecca  SIBJSIOTCS
CTpaTeruuecKoe BUACHUE U MOJIUTUYECKas OAJEPKKa Ha BBICILIEM YPOBHE PYKOBOJCTBA CTPAaHBbI.

Vkazom [Ilpesunenta PecnyOmuku VY36exuctan Ne VII-5544 ot 21.09.2018 oO0bsBieHa
amOunmosHas uenb Kk 2030 rogy BBectu Y30ekucraH B uucio 50 BeaylUIUX CTpaH MUpPA B PEUTHHIE IO
I'moGanpHOMY MHAEKCY MHHOBAUi. Peanuzanus 3Toi 1enu OCHOBaHA Ha aJalTaluy HayKd K TEKyIleil
SKOHOMMYECKON cHUTyaluu, 4To TpeOyeT BHECeHUs (QyHIaMEHTAIbHBIX H3MEHEHHl B CTPYKTYpHOE,
OpraHM3al[MOHHOE, KaJapoBOoe€, HH(pacTpykTypHOe U (MHAHCOBOE OOECIEYEeHHUE pPAa3BUTHS HAyKH,
perynupyeMoe CHIbHON HOPMaTUBHO-IPaBOBOM 06a301i.

WNuHoBanmonHass  TpaHchopMaiusi  HalMOHANBHBIX  OSKOHOMHK  TpeOyeT  3HAaYMTENIbHBIX
MaTepUaIbHBIX, (UHAHCOBBIX U MHTEJUIEKTYaJbHBIX BIJIO)KEHUH (OT TOJATOTOBKH IPOEKTOB H
(yH1aMEHTaJIbHBIX UCCIIEI0BaHUN JO KOMMEPIHATU3allUU Pe3yIbTaTOB HUCCIEA0BAHUMN), KOTOPbIE MOKET
o0ecnevynTh TOJIBKO TOCyIapcTBO, OCOOEHHO B MEPHOJI SKOHOMHYECKOT0 Kpu3uca. B psne nccienoBanuit
MTOAYEPKUBAECTCS 3HAYUTEIbHAS POJIb 3HAHUK M MHHOBALUN B 3JKOHOMHUYECKOM POCTE.

AKTyaJIbHOCTBIO CTaTbU SIBISICTCSI WHHOBALIMOHHAs DKOHOMHKA M €€ TEHICHUUS K BHEAPCHUIO
HOBBIX TEXHOJIOTUI B ITPOU3BOJCTBO TOBAPOB U YCIIYT.

lenpto cTaThy SBASETCA pa3padOTKa MPAKTUYCCKUX PEKOMEHIAIMH W TPEMIOKEHUH TI0
COBEpPILEHCTBOBAHUIO IPUOPUTETHBIX HAIPABICHUI HHHOBALIMOHHOM SKOHOMMKH Y30€KHCTaHa.

B Hacrosimee Bpemsl OCTarOTCs CJEIYIOLIME OCHOBHBbIE INPOOJeMBbl B c(epe HNHHOBAILMIOHHOTO
pa3BUTHS, KOTOPbIE HEOOXOAUMO PEIIUTh B OiIMbKalIel NepCcreKTHBe:

-OoJiblIass TMOTPEOHOCTh B 00ECHEYEHUs Maj03aTpPaTHOTO M YHUBEPCAIBbHOIO IPOU3BOJCTBA
IIOCPEICTBOM ~ CO3JaHUS HOBBIX pabouux MecT. CTUMYIMpPOBaHMS JESTEIBHOCTH CYOBEKTOB
IpEeINpUHUMATENbCTBA MPU  MHOJAEPKKE HNPEANpUsATHH oTpaciedl W KiIacTepoB, pa3paboTka
COOTBETCTBYIOIIMX (DMHAHCOBBIX pPBIHKOB, M BHUAOB OKa3aHUs YCIYr C IOMOILBIO HHHOBALMH,
MOBBIIIEHUIO 3aHATOCTH W JOXOJOB HACEJIEHUs, OOECIEYeHUU 3aHATOCTH O0e3pabOTHBIX, OCOOEHHO
MOJIOJICKH, JKECHIIIH U BBIITYCKHUKOB, BIIEPBBIE BHIXOASAIINX HA PBIHOK TPYZA;

-TpeOyeTcsl MOJJIepKKAa MHHOBALMOHHOIO NpPEeANPUHUMATENbCTBA U (UHAHCUPOBAHMS HAy4YHO-
UCCIIEIOBATEIbCKUX W HMHHOBAallMOHHBIX IIPOEKTOB B  TIOCYJAPCTBEHHO-YaCTHOM  IIAPTHEPCTBE,
IIPUBJICYEHUS] CPEJCTB MEXAYHAPOIHbIX (MHAHCOBBIX OpraHuM3aluil W (OHIOB, uUepe3 TEXHOMApPKH,
MHHOBAI[MOHHBIE LIEHTPHI U MOJIOJEKHBIE TEXHOIIAPKH;

-He pa3pa0oOTaHbl pETHOHANbHBIE MPOrpaMMbl  MHHOBALIMOHHOTO  Pa3BUTUA C  y4ETOM
SKOHOMMUYECKON cCIleNuanu3aly, Hay4YHO-TEXHMUYECKOrO TIOTEHIMala MU MMEIOIIUXCSI PECYPCOB,
HaNpaBJICHHBIX Ha OOecreueHHe HENpephbIBHOIO OOHOBIEHHUS TEXHMYECKOW M TEXHOJIOTMYECKOH Oa3bl
IIPOU3BOJICTBA;
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-HEC BBIpa6OTaHbI MCXAaHU3MbI MMOMACPKKH HNPUHATHUA YCIICHIHBIX CTAPTAIl-IIPOCKTOB, HC BHCAPCHBLI
CIICHUAJIbHBIC MEPBI MO AACPIKKU IJI YCUIJICHUA MHTCPECAa YaCTHOI'O CEKTOPAa K HOBBIM HAYYHBIM.

HpI/IOpI/ITCTHHe HaIlpaBJICHUA COBCPHICHCTBOBAHUA HHHOBaHHOHHOﬁ O3KOHOMHUKHU  ABJISIHOTCS
aKTyallbHOM TEMOW HJisi MCCIeNOBaHUN M 00CyxkaeHud B HaydHO# cpeme. CyliecTByeT MHOMXECTBO
HAaYYHBIX U TCOPCTHUYCCKUX B3TJIIA0B HA 3Ty TEMY.

Tabnuma 1.
Hay4uHO 1 TeopeTHUeCcKHe B3I Ibl HHHOBAIMOHHOH YKOHOMUKH
Ne HasBanmue Coaepixkanue
1 Kitacrepnslit moaxon [loaxon, xoTopblil cocpenoTodeH Ha (OPMHUPOBAHUU

KJIacTepoB (Ki1acTep — 3TO IPYNIHUPOBKA CBSI3aHHBIX MEXKIY
co00il mpennpusTUil, HaydyHBIX LIEHTPOB M HHCTUTYTOB)
JUTSL CO3MAaHMsST OJarompusiTHONM HWHHOBAIIMOHHOW CpEIIbI.
OTOT MOAXOJl OCHOBBIBAETCS HA COTPYIHUYECTBE MEKITY
KOMITAaHUSIMU U HayYHBIMU IIEHTpaMH, OOMEHE 3HaHUSIMU U
OTIBITOM, CO3JaHUU OOLIUX MTPOEKTOB M UHPPACTPYKTYPHI.

2 PasButue — JTOT TOAXOJ  COCPEIOTOYEH Ha  Pa3BUTUHU
YeJIOBEYECKOTO KBaTM(UKAIIMA W HaBBIKOB PAOOTHHUKOB, Ha TOBBIINICHUH
Kamurana YpOBHS 00pa30BaHUs W Ha TIOBBINIEHWU JOCTYITHOCTH

00pa3zoBaTeNbHBIX MTPOTPaAMM JIJISI IIUPOKOTO Kpyra JIFOIEH.
Pa3BuTHE 4YeI0OBEYECKOTO KalMTaja IIOMOTaeT Co31aTh
WHHOBAIIMOHHYIO KYJIBTYpY U 00€CIeunuTh HEOOXOIUMBIN
KaJpOBBIM MOTEHIMAN ISl pa3BUTUS MHHOBAIWM.

3 OcBoenue HOBBIX | — OCBOEHHE HOBBIX PBIHKOB SBISETCSA OJHUM U3
PBIHKOB IPUOPUTETHBIX HAMpaBICHUN pa3BUTHUS WHHOBALMOHHON
SKOHOMHMKH. DTOT MOJXO0J COCPEIOTOUYECH HA UCCIIEOBAHUU
U pPa3BUTHH HOBBIX PHIHKOB M TEXHOJIOTHH, a TaKXke Ha
paciupeHuy reorpapuu NPUCYTCTBUS KOMIaHHH.

4 D¢ddexTuBHOE — JTOT TMOAXOJ cocpefoToueH Ha 3hEPEeKTUBHOM
WCIIOJIb30BaHUE UCIIOJIb30BAaHUM  PECYPCOB,  BKIIOYAs  YEJIOBEYCCKHIA
pecypcoB KaIuTal, MPUPOJHbIE PECYpChl W KamuTajd. ITOT MOAXO]

BKJIIOYaeT B ce0s pa3pa60T1<y U NPHUMCHCHHC HOBBLIX
TEXHOJIOTHI JJIA 3(1)(1)6KTI/IBH01"0 HCIIOJIb30BaHUs pECypCOB,
da TaKXKC BHCIAPCHHC HMHHOBAIIMOHHBLIX  IIPAKTHUK B
YIIpaBJICHUU pECYpCaMU.

5 PazBurue — uH(}pacTpyKTypa sBJISETCS KIIOYEBBIM (PaKTOPOM JUIs
UHPPACTPYKTYPHI pa3BUTHA MHHOBALIMOHHONW DJKOHOMMKHM, IIOOTOMY €€
pa3BUTHE TaKXke SBISETCS MPUOPUTETHBIM HAIPABICHUEM.

OTOT noaxod BKIKOYACT B cels CO3JaHUEC HOBBIX

! Manor B.B. HHOBaMOHHAS nmapagurMa XXI. M.: Hayka, 2015, c. 23.
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UHPPACTPYKTYPHBIX OOBEKTOB, TAKMX KaK HAyYHBIC MMAPKH,
TEXHOMAPKH, HWHKYOATOpPBl M aKCeIepaTopbl, KOTOPHIC
CIOCOOCTBYIOT CTUMYJIUPOBAHUIO WHHOBAILIUN, Pa3BUTHUIO
Ou3Heca M HayYHbBIX UCCIICIOBAHUI.

6 HNHBecTupoBanue B | — 3TOT MOJAXOJ COCPENOTOYEH HA HHBECTUPOBAHUU B
MHHOBAIU1 UCCIIEIOBAaHMS U pa3padOTKH, HHHOBAIIMOHHBIE MPOCKTHI
cTapTambl. DTOT TOJXOJ BKIIOYaeT B ce0s CoO3/1aHue
(MHAHCOBBIX MEXAHU3MOB, TAKMX KaK BEHUYPHBINA KarnTall
U TOCYHAapCTBEHHBIE TIPaHTBl, KOTOPbIE IO3BOJIIOT
CTUMYJIMPOBAaTh  WHHOBALlMOHHYK  JEATEIBHOCTb U
CO3/IaHNE HOBBIX ITPOJIYKTOB U yCIyT

7 OnTumuzanus — ONTHMM3ALUs HAJIOTOBOW ITOJINTUKHU SIBIISIETCS OJHUM
HaJIOTOBOM NOJINTUKU | U3 BAXHBIX IPUOPUTETHBIX HANPABICHUA Pa3BUTHUSA
MHHOBAIIMOHHOM 3KOHOMHMKHU. DTOT MOAXOJ BKIIIOYAET B
cebs co3aHMe HAJOTOBBIX JIIOT JUIS WHHOBAIIMOHHBIX
KOMIIaHUHM M CTAapTaIoB, YTO MO3BOJISIET CHU3UTh PUCKH U
MIPUBJIEYb UHBECTOPOB.

8 Pa3ButHEe OTKPBITHIX | — OTKPBITBIE MHHOBAIMH SBJISIOTCS HOBBIM TOJXOJOM K
WHHOBAaIHAI Pa3BUTHIO WHHOBAITHH, KOTOPBIi MPEAoIaraeTt
COTPYIHUYECTBO MEXIY KOMIIAaHUSAMH, YHUBEPCHUTETAMH,
Hay4HbIMM  LEHTPAMU W  JPYTMMH  y4aCTHUKaMU
WHHOBAIUOHHOM SKOCHCTEMBI JUII CO3JIaHHUS HOBBIX
NPOAYKTOB M YyCIyr. Pa3BuUTHE OTKpBITBIX HWHHOBAIUMU
BKJIFOYAeT B ce0s co3gaHue TuiatopM U MEXaHU3MOB,
KOTOPBIC CIIOCOOCTBYIOT COTPYAHHYECTBY M OOMEHY
3HAHUSAMHU MEXKIY YYaCTHUKAMU.

B 1menom, mnpuopuTeTHBIE HANpaBJICHHWS COBEPIICHCTBOBAHWS HWHHOBAIMOHHONW 3KOHOMUKH
BKJIFOYAIOT B Ce0S pa3BUTHE KJIACTEPOB, PA3BUTHE YETOBEUECKOIO KalMTalla, OCBOEHHWE HOBBIX PHIHKOB,
3¢ dEeKTUBHOE HCIIONB30BAaHUE PECYpPCOB, pPa3BUTHE MHPPACTPYKTYpPHI, HHBECTUPOBAHWE B WHHOBAIIUU,
ONTUMM3ALIMIO HAJOTOBOM TOJMTUKM W PA3BUTHE OTKPBITBIX HWHHOBAIMA. OTU HaIpPaBICHUS
B3aMMOCBSI3aHbl M B COBOKYIIHOCTH MO3BOJISIIOT CTHUMYJIMPOBaTh WHHOBALMOHHYIO JEATEIBHOCTh M
CO3/1aBaTh.

[IpuoputeTHble HaANpaBJCHUS COBEPIICHCTBOBAHHWS HWHHOBAIIMOHHOW SKOHOMHUKH Y30EKHCTaHa
3aKJI0YAeTCsl B TOM, YTO 3Ta TE€Ma aKTyajlbHa W BaXKHA JJIs CTpaHbl, KOTOpas B HACTOSLIEE BpeMs
MPOXOJIUT Yepe3 MEePEXOAHBIN MepHo]] IKOHOMUYECKOTO pa3BuTHUs. Panee Y30ekucTaH opueHTHPOBAICS
Ha OKCIIOPT CBIPbEBBIX TOBApOB, HO CETOJMHS CTpPaHa CTPEMUTCS K CO3JaHUI0 COBPEMEHHOU
WHHOBAI[MOHHOM SKOHOMHUKH, CIOCOOHOM 00€cTeYnTh CTAOMIBHBIA U YCTOWYMBBIA IKOHOMUYECKHI POCT

B OyayIiem.
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B V30ekucrane B ToOcieIHHE TOAbI TPOBOJAMTCS paboTa 1O  COBEPIICHCTBOBAHUIO
3aKOHOJATEIbCTBA, HANPABJICHHOIO Ha MOJAJEPKKY MHHOBALMOHHOM JAeATENbHOCTU. B uyacTHOCTH, OBLI

npuHaT 3akoH "OO6 HMHHOBALMOHHOH jesTenbHOCTH'"?

, KOTOPBIA pEryaupyeT OTHOILIEHUS B 00JacTu
WHHOBAIMI U OIpeessieT MopsaaoK ux GpuHancupoBanus. Kpome Toro, co3aanbl HHCTUTYTHI TOIICPKKA
WHHOBAIMM, Takue Kak HammoHambHBIN (OHI MOJIEPKKH WHHOBAIMA M TEXHOJIOTHUH, Y30EKCKHIA
WHCTUTYT CTaHIAPTU3ALNU, METpoJioTud U ceprudukammu. OQHAKO IS TOTO, YTOOBI 3TH MEPHI CTAIIN
JNCUCTBUTENHEHO  A(PQPEKTUBHBIMH,  HEOOXOAMMO  CO3JaTh  OJIATONPHUATHYIO  WHHOBAIIMOHHYIO
nHOPACTPYKTYpy. DTO BKIIOYACT B ceOsl pa3BUTHEC MHHOBAIMOHHBIX KJIACTEPOB, TEXHOMAPKOB, OWM3HEC-
WHKYOAaTOpPOB M JPYTHX HMHCTHTYTOB, CIIOCOOCTBYIOIIMX CO3JIAHUIO W PA3BUTHIO WHHOBAIIMOHHBIX
npoekToB. B Y30ekucrane yxe co3/1aHbl TakKe MHHOBAIIMOHHBIE 0OBEKTHI, KaK TalllKeHTCKUN TEXHOIApPK,
HaBowuiickuii Texnonapk n MHHOBammoHHbINH 1eHTp "Mup3o Yayroek". Jlns Toro 4to0sl 3¢¢deKTUBHO
pa3BuUBaTh MHHOBAIMM B Y30€KHCTaHE, HEOOXOJMMO CO3/aTh YCJIOBHUS [JJs Pa3BUTHUS HAYyYHO-
HCCTIE0BATEIBCKON JIEATETHHOCTH M TOJJIEPKKA WHHOBAIIMOHHBIX IEHTPOB. [l 3TOro Heo6xoaumo
MPOBOJIUTHh MHBECTUIIMU B HAYKy W 0Opa3oBaHUE, CO3/aBaTh yCIOBUS JJisi 0OMEHA 3HAHUSIMH M OTBITOM
MEXy YY€HbIMHU, OM3HECOM W TOCYJapCTBEHHBIMU OpraHamMu. B 3Tom HampaBieHuU B Y30€KUCTaHE YyKe
MIPOBOJIATCSI MEPOTIPHUATHS TI0 CO3JaHUI0 HAYYHBIX W WHHOBAIMOHHBIX IIEHTPOB, TaKWX KakK Y30EKCKUU
Hay4YHO-HCCIEAOBATEILCKUA HWHCTUTYT TEHETHMKH W PEKOMOWHAHTHOM WHXKEHEepUH. Takxke BaKHBIM
HaIpaBJIEHUEM COBEPIICHCTBOBAHUS HWHHOBAIIMOHHOM HSKOHOMHUKH Y30€KHCTaHa SIBJISETCS pPa3BUTHE
nugpoBoil IKOHOMHKH. B paMkax »TOro HampaBJCHHUS MPEANOJAraeTcs co3fgaHue MudpoBOn
MHQPACTPYKTYpbl M BHEJIPEHHE COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHI B pa3IMYHbIE OTpaciu
9KOHOMUKH. KpoMe TOro, oJHUM W3 NMPUOPUTETHBIX HAIIPABICHUI COBEPIIEHCTBOBAHMS MHHOBAIIMOHHON
SKOHOMMKH Y30eKHCTaHa SIBISIETCA Pa3BUTHE SKCIIOPTHO-OPHUEHTHPOBAHHON SKOHOMHKH U YKpEIUICHHE
MMO3UIIMI CTPAaHbl Ha MEXIYHAPOAHBIX PbIHKaX. [ 3TOro mpeaycmMaTpuBaeTCs NOAJEPKKa SKCHOPTHO-
OPHUEHTUPOBAHHBIX MPEANPUITHI U CO3AAHHUE YCIOBUH AJIs IPUBJICYEHUS HHOCTPAHHBIX HWHBECTHUIUH.

Eme oaHMM BaXHBIM HANpaBJICHUEM COBEPUICHCTBOBAHMS WHHOBALIMOHHOM SKOHOMUKH
VY30ekucTana sBISETCS pa3BUTHE YEJIOBEUYECKOro Kanurtasna. JJis 3Toro HeoOX0JMMO YIyUlIUTh KaueCTBO
00pa3oBaHUs U MOBBICUTH YPOBEHb KBAIU(DUKAIMU KaApOB B Pa3IMUHBIX chepax IKOHOMHUKH, a TaKKe
CO3JaTh YCJIOBHUS JUISl Pa3BUTUS TBOPYECKOIO M WHHOBALIMOHHOTO MblieHUs. Kpome Toro, BaxHO
o0ecneunTh JOCTYIMHOCTh OOpa30BaHMsI M WHHOBALMOHHBIX TEXHOJOTWUH IJiIi BCEX CJIOEB HAacCeleHUs,
BKJIKOYAsi OT/IAJICHHBIE U MAJIOHACEIICHHbIE PETHOHBI.

Eme oaHuM BaXXHBIM HANpaBlICHUEM SBIIAETCS PpPa3BUTUE HWHHOBALMOHHOM KYJIbTYpbl H
CTUMYJIMPOBAHUE WHHOBAIIMOHHOW JAedATelbHOCTH B OusHece. [l STOoro HeoOXOoAMMO cO37qaBaTh
ONaronpusiTHbIC YCIOBUS [UIsi WHHOBAIIMOHHOTO MpPEINpPHUHUMATEIhCTBA, 00ecleYnBaTh JOCTYITHOCTh
(buHAHCUPOBAHUS WHHOBAIIMOHHBIX MPOEKTOB M MPEJOCTABISATh HAIOTOBBIE JILIOTHI JJI1 MHHOBAIMOHHBIX
npeanpusaThii. Takke BaXKHO pa3BUBATH KIJIACTEPhl M MHHOBALMOHHBIE MApPKHU, KOTOPBIE IO3BOJIAT
OOBEMHATh YCHIIMS Pa3NUYHBIX KOMIAHWM M HMCCIENOBATEIbCKUX YUPEKICHUN JUISI CO3/IaHUS HOBBIX
TEXHOJIOTUH U MPOAYKTOB.

2 3aKoH Pecrybmku Y36ekucran Ne3PY-630 «O6 nHHOBaIMOHHOM festenpbHOCTIY OT 24.07.2020 T.
https://lex.uz/ru/docs/4910448
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Haxownern, BaXHBIM HarpaBJIEHUEM COBEPIICHCTBOBAHUS WHHOBALMOHHOM SKOHOMUKHU Y30eKucTaHa
ABIISICTCS CO3JJaHME OJIAarONPUSTHOTO WHBECTUIIMOHHOTO KIMMara W NPUBJICUYCHHE HMHOCTPAHHBIX
uHBecTHLMH. [lng 3TOro HEOOXOOMMO COKpPAaTUTh OIOPOKPATHYECKHE TPOLEAYphl M  IOBBICHUTH
MPO3pavyHOCTh B3aWMOJICHCTBHS C HMHBECTOPAaMH, a TaKXKe OO0ECIeUHUTh 3alUTy HHTEIUICKTYaTbHON
COOCTBEHHOCTH ¥ TapaHTHPOBAThH COOIIOACHUE TTPaB HHBECTOPOB.

OaHuM U3 BaXHEHIIMX HANpPaBJIEHUW COBEPIICHCTBOBAHUS HWHHOBALMOHHONW 3KOHOMUKU
V30ekncraHa SBISETCS CO3JaHHWE MHHOBAIIMOHHON MH(QPAcTpyKTypbl. DTO BKIIOYAET B ceOs pa3BUTHE
WHHOBALIMOHHBIX MApKOB, TEXHOMAPKOB, HHKYOATOPOB M aKCEJIEPaTOpOB, a TaKXKE OPraHU3aIHio
(MHAHCOBOW M TEXHUYECKOH IMOAICPIKKH JUTSI MOJIOABIX M MIEPCIIEKTUBHBIX MHHOBAIIMOHHBIX MPOEKTOB.

OaHMM W3 IPUMEPOB YCHEIIHOM peaan3aluu Takol MHPpPacTpyKTyphl B Y30€KHUCTaHE SBISETCS
HanmonaneHeiii mHHOBaMOHHBIA 1IeHTp. OH Obl1 co3gaH B 2019 roay ¢ 1enpio CTUMYIHMPOBAHUS
MHHOBAI[MOHHOM JIeATEJbHOCTH M Pa3BUTUS MHHOBAIMOHHOM SKOHOMMKHM B cTpaHe. LleHTp sBisercs
m1atGopMoil A CO34aHMST M PA3BUTHS MHHOBALIMOHHBIX IMPOEKTOB, OOMEHA 3HAHUSIMU U OIBITOM,
MIPOBEJICHUS] HAy4YHBIX MCCIEIOBAHUN, OpraHU3allMd MEpONpPHUSATHUH M KOH(QEpeHLMH, a TakxkKe s
oOyueHus U pa3BUTHS CIIELUATNCTOB B 001aCTH UHHOBAIHUIL.

B mensx co3manus OnmarompusTHOW WHHOBAIMOHHOW Cpelbl B Y30€KHCTaHE OBLI CO3/IaH TakkKe
VY30eKcKUii MHCTUTYT MHHOBAMOHHBIX TexHojoruil mpu IlpaBurensctBe PecnyOnuku Y30ekucran. OH
3aHMMaeTcs pa3pabOTKOM M BHEAPEHHEM HMHHOBALIMOHHBIX TEXHOJIOTHM, a Takke OO0ydeHueM H
MOBBIIIEHUEM KBATH(PHUKAIIUHU CIEIUAINCTOB B 0071aCTH HHHOBAIIHIA.

Peanuzanmss  mpUOPUTETHBIX  HANpaBJICHWH, TakUX KakK  YKpEIUIEHHE  MpaBOBOM U
MHCTUTYLMOHAJIBHON 0a3bl, pa3sBUTHE MHHOBALIMOHHOM MH(PACTPYKTYpHhl, MOBBIICHHE KBAJINU(UKALMH
KaJpOB, CTUMYJIMPOBAHUE PA3BUTHS MAIIBIX U CPEIHUX NPEIIPUATHNA U APYTUe, MOTYT CTaTh OCHOBOM AJIS
YCIIEIHOTO Pa3BUTHS BBICOKOTEXHOJOTUYHBIX OTpaciIell SJKOHOMUKH M JOCTYKEHUS LIeJIEH YCTOWYUBOTO
HYKOHOMMYECKOTO PA3BUTHS CTPaHBI.

Co3naHne cucTeMbl MHHOBALMOHHBIX KJIAcTEpPOB - OAHO W3 Haubosee 3(P(EKTUBHBIX CPENCTB
pa3BUTHS MHHOBALMOHHON 3KOHOMUKHU. Kiactepbl 00beIMHAIOT Hay4yHble U OU3HEC-CTPYKTYpPHhI, YTOOBI
MOBBICUTh KOHKYPEHTOCIIOCOOHOCTh OTAEIbHBIX MPEANPUATHI U Bcell OTpaciu B LieloM. Takue KiacTepsl
MOTYT CYIIECTBOBaTb Kak Ha TEPPUTOPHUAIBHON OCHOBE, OOBENUHSS MPENNpPUATUS W HUHCTUTYTHl Ha
OIpENIeNIEHHOW TEepPPUTOPUH, TaK U HAa OTPACIEBOM OCHOBE, OOBEIUHSS NMPEANPUATHUS, 3aHHUMAIOLINECs
IIPOU3BOJICTBOM OJHOTHUITHBIX TOBAPOB MJIN YCIIYT.

JUis  co3daHus  HMHHOBAaLMOHHBIX  KJIAcTEpOB B Y30eKUCTaHE HEOOXOAMMO  OIpeNesIuTh
IIPUOPUTETHBIE OTPACIM SKOHOMMKH, I[€ pa3BUTUE HMHHOBALMN MOXET INPUHECTH MaKCUMAJIbHYIO
BBITOJly, U IPOBECTU aHAJIU3 BO3MOXHBIX NApTHEPOB JUISI MEXAYHAPOJHOIO COTPYIAHUYECTBA B 001aCTH
uHHOBauuil. Kpome Toro, mis ycmemHoi pa®oThl KJIacTepoB HEOOXOAMMO CO3JaTh OJaronpusTHYIO
MHBECTULIMOHHYIO Cpely M 00eCHeuuTh roCyJapCTBEHHYIO MOAJCPKKY B (pOpMe HAJIOTOBBIX JIBIOT,
J0CTyna K (UHAHCUPOBAHMIO U TEXHOJIOIMUYECKOMY 000pYJOBAHUIO.

JUiss  CTUMYIUpPOBAaHUS HMHHOBALIMOHHOM JESTENbHOCTH B Y30eKHCTaHE TakkKe HE0OXO0IUMO
YBEIMUUTh 00beM (MHAHCHUPOBAHUS HAYYHO-HUCCIIEAOBATEIbCKUX U MHHOBAIIMOHHBIX MPOEKTOB, a TaKKe
CO37aTh CUCTEMY IOCYAAPCTBEHHOM MOAJNEPKKH HAy4YHBIX HCCIIEIOBAHUN M PAa3BUTHS MHHOBALM. DTO
MOJKET BKJIIOYaTh B ceOs MpeloCcTaBiIeHNUE I'PAaHTOB Ha MPOBEJCHHUE HAyYHBIX MCCIEIOBAHUMU, CO3/1aHUE
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LEHTPOB TpaHc(hepa TEXHOJOTHA, MOIJIEPKKY MHKYOATOPOB M aKCEIepaTopoB, a TAKKE YCTaHOBJICHUE
HAJIOTOBBIX JIBIOT JUISl ”THHOBALMOHHBIX KOMIIAHUH.

Kpome TOro, COBEpLICHCTBOBAaHHE CHUCTEMBI 0Opa30BaHMs W TOBBIIICHHUS KBATU(UKAIMH KaIpOB
ABIISICTCS HEOOXOAMMBIM YCJIOBHEM JJISi Pa3BUTUS MHHOBAIIMOHHON SKOHOMHUKH. HeoOxommmo cosnmathb
YCIOBUSL JIJIsl  TOJIyYEHHUS BBICOKOKAYECTBEHHOTO 0O0pa3oBaHUS U IMOBBIIEHUS KBaUM(UKaLUU
CHEIMAJTUCTOB B 00JIACTH HAYKH, TEXHOJOTUN U MHHOBAIIHA.

Kpome TOro, /s ycnemHoro pa3sBUTHS MHHOBALIMOHHOW SKOHOMMKHM Y30€KHUCTaHa HEOO0XOAUMO
TaKKe YAENATh BHUMAHUE CO3JaHHUIO OJAronpusATHOM HWHBECTULMOHHON Cpenbl, YIy4lIEHHIO
3aKOHOJATENbCTBA B O00JIACTU MHTEJUIEKTYaJIbHOM COOCTBEHHOCTH, IIOBBIIIEHUIO KayecTBa JKU3HU
HaceJleHus U (JOPMUPOBAHUIO TOTPEOUTENBCKON KYIbTYpHhI, CIOCOOCTBYIOLIEH BHEAPEHUIO HHHOBAILIUH.

Coznlanue cucTeMbl HHHOBAIIMOHHBIX KJIACTEPOB — 3TO, OJJHO U3 KIIIOUEBBIX HAIIPABJICHUN Pa3BUTHUS
MHHOBAI[MOHHOM 3KOHOMUKHM Y30ekucTtana. KiactepHoe pa3BUTHE MOXKET CIIOCOOCTBOBATH MOBBILICHHUIO
KOHKYPEHTOCIIOCOOHOCTH OTE€YECTBEHHBIX KOMITAHUH, YBETMYEHUIO SKCIIOPTA, CO3/IaHUIO0 HOBBIX pabodmx
MECT U ITPUBJICYCHUIO NHBECTUILINH.

OnHUM W3 MPUMEPOB YCIEIIHOTO KJIACTEPHOTO pa3BUTHUSA sBisgeTcs TexHonomuc "MHHOKeHTHil" B
Poccun, roe cocpenoToueHbl KOMIIAaHUU B c(epe BHICOKMX TEXHOJOTUH, HAyYHBIX M MHHOBALIMOHHBIX
LIEHTPOB, a TaKke 00pa30BaTENIbHBIX YUPEKACHHM.

B V306ekucrane Takxke ecTh MOTEHUMAN U CO3/aHUsI TOJOOHBIX KJIACTEPOB B Pa3IMUHBIX
o0rnacTsX, TakuX Kak HH(OPMAalMOHHbIE TEXHOJOTHH, MAIIMHOCTPOECHHE, TEKCTUJIbHAS W XUMHUYECKas
MIPOMBIIIJIEHHOCTh, S3HEPIe€THUKA U JPYTHE.

Jl51g co3iaHusi ”HHOBALIMOHHBIX KJIacTEPOB HEOOXOAUMO MPENOCTABISATh NPUBMIECTHH U JIBIOTHI JIJIs
KOMITaHUHM, KOTOpble OydyT BXOAMTH B KJacTep, TaKH€ KaK HaJOrOBble U TaMOXEHHBIE JIbIOTHI,
cyOcuaupoBaHUE MPOIEHTHBIX CTABOK Ha 3a€MHBIE CPEJICTBA, a TAKXKE IMPEJOCTaBICHUE HEBIKUMOCTU U
UH(PACTPYKTYPHI Ui pazMelieHust 0(hrcoB U MPOU3BOJICTBEHHBIX MOUTHOCTEH.

Jis  ycrnemHoro pa3BUTHS  KJIacTepoB  HEOOXOIMMO TaKkKe YCHWIUTh  MEXAYHapOIHOE
COTPYIHHYECTBO B 00JacTU MHHOBAIMI M CO3JaTh YCIOBUS Ui TpaHcdepa TEXHOJOTUH U 3HAHUU. ITO
MOXXET OBbITh JIOCTUTHYTO 4Yepe3 IPOBEIECHUE COBMECTHBIX IPOEKTOB C 3apyOeKHBIMU HapTHEPAMU,
OpraHu3aIrio 0OMeHa OMBITOM M Y4acTHE B MEXIyHAPOIHBIX BHICTABKAX U KOH(EPEeHIIHSIX.

OgHuM M3 BaXHBIX DJJIEMEHTOB Pa3BUTHS HWHHOBAIMOHHOW HKOHOMMKHU SIBIIIETCS CO3JaHUE
WHHOBAI[MOHHBIX  KJIAcTepoB. VIHHOBAlMOHHBIA  KJAcTep MpeAcTaBisieT Cco0Oil  COBOKYIHOCTH
MPEANPUATHI, HAYYHBIX U 00pa30BaTENbHBIX YUPEKICHHM, OpPraHOB rOCY/IapCTBEHHOW BIACTH U APYTHX
3aMHTEPECOBAHHBIX CTOPOH, COCPEAOTOUEHHBIX B OJIHOM PETHOHE M COTPYJHHYAIOIIUX MEXIY co00il ¢
LEJIBI0 PA3BUTHUSI MHHOBALIMOHHBIX ITPOEKTOB U MPOABUKEHUSI HOBBIX TEXHOJIOTUM HA PHIHOK.

Coztlanne MHHOBALMOHHBIX KJIACTEPOB NO3BOJIET PEIIATh MHOTHE 3a/1a4M, TAKHE KaK:

- O0beaMHEHNE YCUJIUI HAaydyHBIX M OU3HEC-CTPYKTYp IJIs PELIeHMs CIOXKHBIX 33a1ad B 00JacTu
pa3pabOTKU U BHEPEHUSI MHHOBALIUM;

- [ToBbitenne 3PPEeKTUBHOCTH HMCIIOJIb30BaHUS HAYyYHBIX U MPOU3BOJCTBEHHBIX PECYpPCOB 3a CUET
KOHIICHTPALIUA KOMIICTCHIIU;

- CHIKeHMe WU3JepKeK Ha pa3paboTKy M HPOM3BOJCTBO HOBBIX IPOJYKTOB 3a CUeT
MacIITabupOBaHUs MPOU3BOACTBEHHBIX ITPOLIECCOB;
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- CTUMYIMpOBaHUE Pa3BUTUS MajblX M CPEIHUX MNPEANPUATUH, KOTOPBIE IOJIYyYalOT JOCTYI K
HEOOXOAMMBIM peCcypcaM U HOBBIM TE€XHOJIOTHSIM;

- Pa3BuTHE MEXTyHAPOHOTO COTPYAHUYECTB. BBIBOABI U3 UCCIIEOBAHUS

B 1miennom MOKHO czenath BBIBOJ, YTO B Y30€KHUCTaHE UMEIOTCS 0a30BbIe YCIOBUA IS Tepexojia K
WHHOBALlMOHHOMY THIy 5KOHOMHUYECKOTO pPa3BHUTHS, Takke C(HOPMHUPOBAHBI HEOOXOJUMBIE HJIEMEHTHI
MHHOBAI[MOHHOM cucTeMbl cTpaHbl. [IpuBiedeHHe 4acTHOTO CEKTOpa, MPEANPUSATHH U HHOCTPAHHOIO
Kanurajia B 3Ty cepy MOXKET JaThb MOLIHBIA UMITYJbC Ul Pa3BUTHS MHHOBAILIMOHHOM NEATEIbHOCTU B
CTpaHe.

Jliig Haiei cTpaHbl CEroAHsl 0COOEHHO BaXEH Nepexo] K MHHOBALMOHHOMY THUITY SKOHOMUYECKOTO
pa3BUTHSL, KOTOPBIA TpeOyeT BCEMEPHOTO Pa3BUTUSI HAYYHO-TEXHUUYECKOTO MOTEHIIaIa CTPAHBI.

[Tonutuka Pecnnyonuku Y30ekucTtan B 00JaCTH pa3BUTHS MHHOBAIIMOHHOW CHCTEM OCHOBBIBAETCA
Ha TOCYJapCTBEHHO- YaCTHOM IIAPTHEPCTBE M OHA HaIpaBi€HAa Ha YCWICHUE WHHOBAIMOHHON
JESITeIbHOCTH ITyTeM MOOMIIN3allMK YCUJIUM U pecypcoB rocyiapcTBa U MpeArnpuHUMaTeell CTpaHbl.

[loaTomy  nmenecoobpa3HoO  co3laTh  YCJIOBHMSL  IYTEM  COBEPIICHCTBOBAHUS  CUCTEMBI
HaJIOrooOJIOKEHNs M BBEACHHUS JAPYrUX CTHUMYJIOB JUIsl HAI[MOHAJIbHOW AKOHOMUKU. brarompusitHbie
YCIIOBUS /7Sl TOBBIIIEHUSI KOHKYPEHTOCIIOCOOHOCTH MPOAYKIUHU C BBICOKOM JOOABICHHON CTOMMOCTBIO U
00paboTaHHOW MPOAYKIIMU U PACITUPEHHS IKCTIOPTA.

Berimie ykazaHHble Mephbl MO3BOJISIT YCUJIUTh 3KOHOMUYECKHE CTUMYJBI JUIsl HAyYHO-TEXHUYECKOU
MHHOBAI[MOHHOM JESATeNbHOCTH, YTO MOBBICUT KOHKYPEHTOCHOCOOHOCTH HAIlMOHAJIbHONW 3KOHOMHUKH U
CTaHET MPEANOCHUIKOM ISl JOCTM)KEHUS NPUOPUTETOB, OOO3HAUEHHBIX B CPEAHE U JOJTOCPOYHOM
IIEPCIIEKTHUBE.

V30exkucTaH NOCTENEHHO MEPEeXOAUT Ha NHHOBALMOHHBIN ITyTh Pa3BUTH, (OPMHUPOBAHUE B CTPaHE
XO034MCTBEHHOTO MEXAaHHU3Ma, B KOTOPOM IOJIE3HbIE TEXHOJOTHMH W TOBapbl OBICTPO BHEAPSIOTCS Kak
BHYTPH CTPaHbl, TaK U HA MEKIYHAPOJHOM YPOBHE M TEM CaMbIM JOCTHIa€T CBOETO AOCTOWHOIO MECTa B
MHUPOBO S3KOHOMHUKE.
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Abstract. Synthesizing algorithms of decentralized adaptive control for a class of interconnected systems
with nonlinear local dynamics and uncertainty are considered, ensuring the stability of isolated
subsystems of the entire system, taking into account interactions. When connected to a stable isolated
subsystem, the system's stability may be violated and the objective function will cease to be a Lyapunov
function for a system with connections. Very strong connections can significantly change the dynamics of
the system, and the behavior of subsystems in an isolated state will be radically different from the
behavior in a coupled system. Therefore, the law of control of a complex system, which ensures only the
stability of isolated subsystems, cannot guarantee the stability of the entire system considering
interactions. At the same time, to solve the problem of taking into account the interactions of subsystems,
an adaptation algorithm based on the speed gradient method was introduced into the general control law.
The results of the numerical analysis confirmed their effectiveness, which allows them to be used in
solving applied problems of synthesizing systems for decentralized adaptive control of technological
objects.
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Introduction

According to theoretical point of view, completely centralized systems in control theory are
considered ideal, allowing for the greatest effect. However, the implementation of a single controller that
measures the entire set of state variables and generates the entire set of controls in a complex system is
fraught with great difficulties and requires high costs. In practice, a system is often built in such a way
that, due to its design features, it is divided into localized subsystems that have a certain degree of
autonomy in the sense that the subsystem can function and be controlled not only by a system-wide body
but also independently by a local regulator. If the original system allows for division into a number of
interacting systems, then the decentralized control algorithm for each subsystem generates a control action
based on information about the state of only this subsystem, without taking into account the state of other
subsystems [1-8]. In this case, control synthesis is usually preceded by a simplification of the problem,
which consists in discarding connections between subsystems. Therefore, the problems of adaptive
decentralized control of interconnected systems occupy an important place in the theory of control of
complex systems.

1. Problem formulation

Let us consider a control object (CO), consisting of interacting subsystems, the dynamics of each
N of which is described by the following equations:

% = fi(6)+0 06, u) +h (x); 1=12,...,N, (1)

where x, € R" — state vector of the i™ subsystem, u, € R™ — input vector of the i ™ subsystem,
N N

n=>n, m=>m, x=col(X,X,,...,Xy) € R" — cumulative system state vector, f;(-), b(:), h;()
i=1 i=1

— continuously differentiable vector functions.
Thus, CO (1) is a complex system consisting of N interconnected nonlinear subsystems, where the
f.(), b.() functions characterize the own dynamics of thei™ subsystem, and the h,(-) functions
describe the connections (interactions) between the subsystems. We will assume that all the uncertainty of
the subsystems lies in the connection functions h,(-) satisfying the following inequality:

N

b <Y &xi| &=0i=12..,N. (2)
j=1

Setting the task: to build a decentralized control algorithm:

u; =U;(x,6), 3

éi :®i(xi’éi)v 4)
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where éi e R" — adjustable parameters ensuring the limited trajectories of the closed-loop system
(1), (3), (4) and achieving the control goal:

Qi(x(t)—>0mput—>oo, (5)

where Q,(x;) >0 — given smooth objective functions, i=12,...,N.

The task is significantly simplified if we discard connections between subsystems and consider the
CO (1) as a set of isolated subsystems, i.e.
Xi = fI(XI)-I-bI(XI,UI), i=1,2,...,N- (6)

Then control algorithms ui*(xi) that ensure the fulfillment of quadratic type inequalities for local
objective functions [2, 3, 9-12]

ay; ‘Xi‘z <Q(%)<ay ‘Xi‘z .
VQ()| < BIx [ )
Q (%, u;)

where  Q;(X)

S_pi‘xi‘z’

u=U; (%)
0= (%) =VQi(Xi)T(fi(Xi)+bi (Xiiui*(xi))); i azjsﬁi! i >0,1=12,..,N,

guarantee exponential stability of the entire CO.

However, the presence of interactions between subsystems qualitatively changes the behavior of a
complex system (1), and the fulfillment of inequalities (7) for each isolated subsystem obviously does not
mean the stability of the entire system (1). Indeed, for a system without interactions (6), the derivative of
the objective function AA has the form:

Qi (%) =Q ()" (£, (%) +b; (%, uy)),

and for a system with connections (1):

Qi (%, U;) = VQ; ()" (F;06) +b; (%, u;) + hy (X)),

i.e. the stability of each subsystem depends on other subsystems. Thus, when connected to a stable
isolated subsystem of connections, stability may be violated and the objective function will cease to be a
Lyapunov function for a subsystem with connections.

Very strong connections can significantly change the dynamics of the system, and the behavior of
subsystems in an isolated state will be radically different from the behavior in a connected system [3, 12-
14]. Therefore, the control law for a complex system (1), which ensures only the stability of isolated
subsystems, cannot guarantee the stability of the entire system taking into account interactions.

2. Construction of a decentralized adaptive control law

Let assume that each i isolated subsystem (6) is exponentially stabilized, i.e., control laws ui*(xi),
i=12,..,N are known that satisfy inequalities of type (7).
Let’s assume that the functions u; (x;) can be represented as follows:

u (%) =U;(x,6), i=12..,N,
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where 6, —some constant parameters (for example, gains involved in the control law).

Then the control algorithm for the system with interactions (1) is chosen as following:

u =U,(x,6), i=12,...,N, (8)

Where the function U;(-) — the same as before, however, instead of the known constant parameters
6, in the control law (8), their settings éi are used, calculated by the adaptation algorithm, based on the

speed gradient method.
To synthesize the adaptation algorithm, following the speed gradient method, the total derivative of
the objective function Q;(x;) along the trajectories of the system was calculated (6), (8):

Qi(x1,6) = VQ; ()" (f; (%) +1; (x,U; (%;.6)))..

Then the velocity gradient looks like this:

VgiQi (X, éu) = Véi (Qi )" by (%, U5 (% ’éi )

and the adaptation algorithm looks like:

0, ==V, (VQi (%) b (x,U; (%,9))), 1=12...,N. 9)

Taking into account the constructed adaptive control law (8), (9), we will consider new Lyapunov
functions V,, (x; ,éi) for subsystems (6), depending on the adjustable parameters éi e R" and having the
following form:

. 1 A .

Via(xiiei):Qi(Xi)"'z_(ei_Hi)T(ei_ai)- 9
i

3. Properties of a synthesized control system

Let the following conditions be satisfied for CO (1):

a) for each i ™ isolated subsystem (6) there are smooth functions Ui(xi,éi) , vectors and positive

numbers &, &, B, i1 =12,...,N such that the following inequalities are satisfied:
a x| < Q%) < ay x|,
IVQ.(x)| < B |x]. (10)
Qi (%0, U) [y 0, .y < —P1Q (%),
where Q,(%,6)|, v .y = Q@ (X%, 6) = VQ (x)" (f,(x)+b,(x.U; (x,6))), — condition of

stabilization of the i isolated subsystem;

b) the complete derivatives of the objective functions Q;(x;) are convex in 6., i.e. forany 6,6/, x;,
the convexity conditions are satisfied—the following inequalities:

Qi 6) =Q (%:.0) = (6,-6,)7V,;, (Q (%.0)), (12)

c) interaction functions h;(-), i =1,2,...N satisfy condition (2) and the additional condition:
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N
BE+> EE<2pa; 1NN, i=12,..,N. (12)
=1

Then the decentralized adaptive control law:

u; =Ui(xi’éi)! (13)
0, =7V, (VQh,(x,U;(x,8))).

where 7, >0,1=12,...N, ensures the limited trajectories of the closed-loop system (1), (13) and

the achievement of the control goal (5).
Let us define the Lyapunov function for a complex system (1) as the sum of the Lyapunov functions
of subsystems (9):

N N
n n 1 A A
V,(%,0) = >V, (%.6) = > {Q(x) M CRIONCERL
i=1 i=1 i
and calculate its total derivative. By virtue of system (1), (13), we write:

v, =i{vczr(fi<xi)+bi(xi,ui(xi 8 +h(0)+2( —afé}:
i1 Vi

=i{VQJ (£,00)+B.0x,U, (. 8))+ VR () - (4, -6)"V,, (VQb)}.
Using the convexity condition, we have:
Vo =2 {Q%.8) = (6 -0) Y, Q)+ VQTh (9] < D{Q(x.0) + VQTh (%)}

Then from the condition of stabilizability of isolated subsystems and restrictions on the functions of
relationships h;(-) (2) and target functions Q; () (10) it follows that:

S PR+ DA | <D aalxl A2 -

Applying to the last expression the well-known scalar inequality 2ab<a?/c+b?c valid for ¢ >0,
we have:

S plw Sl < S| AL SN

7N <N 2 N
= D BN+ T g =3 k| A 2 | ¢
L I} i i i
Let us introduce the following notation:

A\/_(ﬂ +Z§.,J—pi-

By choosing h;(-), satisfying inequalities (2) and (12), we obtain that 7; > 0. As a result we have:
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Va£‘2’7i|xi| S_Z_IQi(Xi)’ (14)
i=1 i=1 Xoj
where 7; /ay >0.

Thus, V,(x,0) <0, whence it follows that V, (x(t),8(t)) <V, (x(0),6(0)), i.e. V,(x(t),8(t)), does not
increase and is bounded from below, and therefore has a finite limit at t — oo.
Integrating (14) over the interval [0, t], we obtain the following inequality:

0= QX () <V, (X0, 00) <V, (O), 60D -3 [Q (x ()

i 2i 0

whence it follows that jQi(xi(t))dt i=12,.., N, exist and are finite.
0

The boundedness of the trajectories x(t), 4(t) of the system (1), (13) follows from the growth
condition (10) of the functions Q, (-),i =1,...,N.

Further, taking into account the boundedness of the right-hand sides of the closed-loop system (1),
(13), it can be shown that all x;(t) are uniformly continuous, and, therefore, all functions Q;(x;(t)) are

uniformly continuous and integrable on [0,0) . Then, using Barbalata’s lemma [3,14—17], we obtain that
Qi(x(t))—>0 for t > 0.

The adaptation algorithm in (13) can be obtained using the so-called diagonal dominance principle
[3, 18]. Note also that condition (a) ensures the achievement of the control goal (CG) in each i isolated
subsystem, and condition (c) determines the permissible degree of interconnection of subsystems.
Connections that satisfy condition (b) can be called connections of a homogeneous type.

Consideration of interactions of a heterogeneous type, subject to weakened inequalities:

N
hi(X)SZ§ij‘Xj‘+di , (15)
i1

where d; >0, i=1,...,N, allows you to take into account the influence of limited disturbances. In

this case, we cannot guarantee that the original control goal (4) will be achieved. However, as will be
shown below, it turns out to be possible to provide a weakened control center that ensures the
convergence of system trajectories into a certain limited limit set in the state space of the system. It should
be noted that the adaptive control law (13) cannot ensure the achievement of even the specified weakened
goal [17-19], therefore the control algorithm (13) must be coarsened in various ways: for example, by
introducing a dead zone or, as shown in the following theorem, by introducing negative feedback
adaptation algorithm.
Let the interaction functions satisfy condition (15), and the additional condition:

N
ﬁiz+z§ij2 <2piali/'\/ﬁ; i:1|21---!N . (16)
j=1

Then the decentralized adaptive control law:
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U :Ui(xi’éi)’
éi :_ﬂi{vé(inTbi (XiUi(Xi’éi)))_o-iéi}i
where y; >0, o; >0 — constant gain factors, 1=12,...,N, ensures limited trajectories of the closed-

loop system (1), (17) and achieves a weakened control goal:
t"m Qi(x () <A, (18)
where A; >0,i=12,....N.

Let us define the Lyapunov function for system (1), (15) as the sum of Lyapunov functions (9):

~ N ~ N ~ ~
Va(%,8) = > Vi (x,6) = Y HQ () +§(ei —6) (6 -6}
i=1 i=1 i

(17)

and calculate its total derivative due to system (1), (17):
N

V= Z{VQiT(fi(Xi) +b, (%, Ui (%, 6)) + VQThy (%) = (6, - 6)T vV, (VQ'b) - (6 -6) 6,6}
i=1 '

Then, agreeing with the above method, we will have the following:

V, = 340, (,8) (4 -6)'V, Q)+ VQIh () -

(0,-0) 5:03< 3 40,(4.,0)+ VQIh () ~(9~6) 0}

Then from the condition of stabilizability of isolated subsystems and restrictions on the
interconnection functions h;(-) (15) and objective functions Q;(-) (10) it follows that:

\/a S_Z{_piQi(Xi)+ﬂi |X'|(Zé:” |Xi|+di)_(éi _a)Talél}S
<=3 e XY A D& x| + XA [d Yo (G -6)'4,

A A OilA 2 Oy .2 . 2 ,B-Zd-2
Tpu ai(ei—ei)Teiz?\ei—ai\ 16w pdifx] < ) +2—m
It can be written as follows:

. N n; 2 O |A 2 ﬂzd-z o} 2}
V. < —2IX| ——=0 -6 +——+—=|8] <
<3| -0 -a + A

N n, O | A 2 B’ o2
<3 |- qQx)-Z6 -6 + 2+ g L.
z{ 2 Q)=S0 0] + 5 Tl

Denoting p; = min{i, o7} Then:

200y,
. N 1 4 A Nﬂ-zd-z O, |2
V, < —p/(Q(X)+=—(@-0)(6-6))+> Z+-lg" .
: {p.(Q.(.) 5, 0-00@ .»} D 1

i=1

© 2023, CAJOTAS, Central Asian Studies, All Rights Reserved

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



CENTRAL ASIAN JOURNAL OF THEORETICAL AND APPLIED SCIENCES

Volume: 04 Issue: 10 | Oct 2023, ISSN: 2660-5317

Introduce denotation
A A ﬂ_Zd_Z o
—p/ B =21 Z0
A=pi, B 2 |
Then
. N . N
Vo =D Vi <D {-AV, +B}.
i=1 i=1
Integrating the resulting differential inequality, we obtain:

0.

1

Qi (x; (1) <V; (x; (1), (1)) <V; (% (0)6, (O))y_Ait "‘% ,1=12,.,N,

whence it follows that the trajectories x; (t), 6. (t) are bounded and, in addition,
t"m Qi(xi(1) <A,

where A, :ﬁ, i=12,..N.
Bi
Conclusion
Obtained results make it possible to ensure not only the stability of isolated subsystems, but also the
stability of the entire system, taking into account interactions. At the same time, to solve the problem of
taking into account the interactions of subsystems, an adaptation algorithm based on the speed gradient
method is introduced into the general control law.
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Abstract: The modern-day technique of optical solitons seems to hold immense promise for transmitting
digital data at exceedingly high rates, with potential performance levels that go beyond those achievable
with traditional linear systems. The focus of the present study, as detailed in this paper, pertains to the
examination of soliton pulse propagation. Specifically, An optimal balance between self-phase
modulating (SPM) with the group velocity dispersal (GVD) has been found through the use of the
nonlinear Schro equation (NLSE) with the Fourier transform split-step method (SSF) in numerical
resolution., as represented by SPM + GVD = 0. This equilibrium serves to generate a soliton wave that
propagates through an optical fiber without undergoing any deformation, thereby preserving its shape
and velocity during propagation. The accuracy of this assertion was substantiated through the COMSIS
simulation of soliton propagation for two cases, namely, the fundamental and higher-order ones.

Keywords: solitons; nonlinear effects in fibers; group velocity dispersion; self-phase modulation.

1- INTRODUCTION

The issue of dispersion has been a prevalent challenge in optical fibore communication, particularly when
dealing with high bit-rates and long haul communication. However, solitons, which are optical pulses
based on the concept of maintaining their shapes over long distances of several thousands of kilometres,
have found immense applications in optical networks that are responsible for carrying massive amounts of
information. It is worth noting that a spatial soliton is formed as a result of the balance between the self-
focussing of an optical beam and its natural diffraction-induced spreading. On the other hand, temporal
solitons are formed due to the counteraction of the natural dispersion broadening of an optical pulse by
the Self Phase Modulation (SPM). Interestingly, the earliest example of temporal solitons is related to the
discovery of the self-induced transparency (SIT) in 1967 [1].

2- THE SOLITON

The soliton, which is a pulse, exhibits an exceptional characteristic of being capable of propagation
without modification over extended distances through the utilization of Effects of both linear and
nonlinear dynamics are mutually compensating. In order to produce soliton-mode pulses, the utilization of
a semiconductor laser is employed. The laser cavity is equipped with an element that introduces locking,

© 2023, CAJOTAS, Central Asian Studies, All Rights Reserved

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



CENTRAL ASIAN JOURNAL OF THEORETICAL AND APPLIED SCIENCES

Volume: 04 Issue: 10 | Oct 2023, ISSN: 2660-5317

causing the longitudinal modes to interact in a way that locks them in time with one another. The soliton
pulse is created when two modes lock together [2].. During the propagation of waves, temporal pulse
broadening arises due to chromatic dispersion. This is because of group velocity dispersion (GVD), which
causes the group velocity or delay to shift depending on the wavelength. Because the optical source are
not uniform in colour, the following side effects must be taken into mind:

The phenomenon of dispersion of dispersive material (DM) can be observed in the variation of the index
with respect to wavelength. The index, which is a measure of the refractive properties of the material,
exhibits a pronounced dependence on the spectral characteristics of the incident light. This is due to the
complex interplay between the material properties and the electromagnetic wave, which results in a
dispersion of the refractive index. This phenomenon has been the subject of extensive research in the field
of optics and has important implications for the design and optimization of optical devices. Therefore, a
thorough understanding of the mechanisms underlying DM dispersion is crucial for the development of
advanced optical systems and devices.

The phenomenon of dispersion of the waveguide (DG) is characterized by the variation of group velocity
with respect to the wavelength, which is a well-known and widely studied phenomenon in the field of
waveguide propagation. This variation is a fundamental property of waveguides and is of paramount
importance in understanding the behavior of electromagnetic waves in these structures. In particular, the
dispersion of the waveguide (DG) plays a crucial role in determining the spectral and temporal
characteristics of the waveguide response, which in turn governs the performance of various optical
devices and systems that rely on waveguide propagation. Therefore, a thorough investigation and analysis
of the dispersion of the waveguide (DG) is essential for the development of advanced optical technologies
and applications.

3- SELF PHASE MODULATION (SPM)

One major consequence of the non-linear optical phenomenon known as the Kerr effect, is the occurrence
of self-phase modulation (SPM), as depicted in Figure 2. This phenomenon arises when a high intensity
optical pulse propagates through a medium, inducing an index change that engenders parasitic phase
modulation. The phase modulation generated under these conditions is attributed to the non-linear phase
®NL, which can be mathematically expressed as follows. Albeit the manifestation of this effect may seem
trivial, it holds immense scientific significance and has numerous applications in various fields.:

@y () = :ﬂgulgtj (1)

in this particular context, it is of utmost importance to elucidate that the aforementioned symbol n2 is the
total length of an optical fibre and N is the nonlinear index. It is to be noted that the phase, which is
contingent upon time, causes alterations in both the width as well as the shape of the spectrum. As a
logical corollary, it follows that the instantaneous angular frequency can be expressed as per the equation
mentioned in reference number three.

w(t) = wy — Sew(t) (2)

Seo(t) — =Py, (£) (3)
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Fig 1: Temporal dependency of the intensity shift when the instantaneous frequency is taken into
account.
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Fig 2: Case study of SPM's impact on a WDM optical transmission signal

The chirp is caused by the SPM phenomenon, which modifies the pulse's spectrum profile as time passes
by modifying the pulse's non-linear phase and, by extension, its instantaneous frequency. Starting at the
beginning of the light pulse, photons with a lower frequency than the carriers (0) are created, whereas
photons with greater frequencies than m0 are produced towards the end of the light pulse. This complex
modulation results in a chirp in the pulse's frequency.

deb
dw(t) = w(t) — w, = afL = —y(wy)PL 4)
abw ()
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Fig 3: This diagram depicts the self-phase modulation phenomena in an optical fibre, which causes
a Gaussian pulse to chirp. Gaussian pulse onset time should be entered here.

4- COMPARISON BETWEEN SPM AND GVD

a. Based on the observation of the phenomenon known as LD>>LNL (local dispersion-dominated
regime), one can logically infer that the system in question is predominantly dispersive in nature.
When a pulse, devoid of any chirping, traverses through this medium, it is subjected to a temporal
broadening effect, primarily and predominantly.

b. LD In this scenario, spectral widening of the pulse is caused by the action of SPM..
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c. Recognising the importance of both dispersal & self-phase modulation (SPM) to the pulse's
development as it travels, we may state categorically that the LD LNL scenario is tenable. This claim
rests on the idea that there are essentially two scenarios here..:

Self-phase modulation (SPM) causes the generation of long-wavelength components () at the pulse's
leading edge., the dispersive system can be classified as normal if and only if the dispersion parameter (D)
IS nonzero., which in turn causes a faster spread of these components due to the aforementioned negative
dispersion. It is noteworthy that both the effects of SPM The pulse's temporal spread is helped along by
both and dispersion-varying gain (DVG)..

The dispersive system may be deemed abnormal when the value of D, which denotes the dispersion
parameter, exceeds 0. In such a scenario, the components arising from the self-phase modulation (SPM)
tend to propagate at a relatively slower pace. Consequently, there is a compensatory mechanism that takes
place between the dispersion and SPM, leading to the emergence of pulse trains known as "solitons" in a
passive optical fiber. This compensatory phenomenon, which occurs between the group velocity
dispersion (GVD) and SPM, plays a pivotal role in the formation of such solitonic structures. The intricate
interplay between these two parameters is of paramount importance in understanding the dynamics of the
dispersive system.

TiT,

Fig 5: Evolution of soliton in anomalous dispersion regime.
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5- SCHDINGER'S EQUATION IN A NONLINEAR FRAMEWORK

The Schrodinger equation with non-linear terms, a mathematical formulation, is commonly employed to
depict and investigate the propagation of light in optical fibers. Light's physical behaviour is more
accurately represented by this equation because it takes into account both nonlinear as well as linear
events that occur inside the optical fibre.. This crucial equation has been extensively examined and
utilized in various research fields, including fiber-optic communication and nonlinear optics. The
incorporation of nonlinear effects in the Schrodinger equation is particularly significant as it enables the
examination of a broader range of optical phenomena, such as self-phase modulation, four-wave mixing,
and stimulated Raman scattering, which cannot be elucidated solely by linear models.

ﬂﬁ{z t} i iz Mz t)

vIA(O,D)?A(z,) =0  (5)

aA(z t) B2

While t represents time, Z represents the propagation's distance.. It must be stated that a, on the other
hand, is an attenuation parameter, while B2 pertains to the chromatic dispersion term. In the endeavor of
solving this particular problem, the aforementioned variables must be taken into account.

In the first case of the provided equation, it is deemed necessary to omit the dispersion part, which is
commonly referred to as Group Velocity Dispersion (GVD), resulting in a value of zero. As for the
second case, it is imperative to disregard the nonlinearity part, also known as the Kerr effect, which
ultimately yields a value of zero.

5.1. A solution that is based on analysis.
5.1.1. Dispersive analytical solution

b S Ba A ()

In the event that we contemplate the resolution denoted as ESNL, with a value of five, in the dispersive
regime or if it is deemed negligible in its impact, with the non-linearity value (y) being equivalent to zero,
then equation (6) can be simplified as it transforms into the succeeding equation

The frequency domain form of this equation is as follows:

i8R _ B2 2g (7)
The solution is then:
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A{Z,w}ﬁﬁuiﬂ,w]cxp(i%WE).Z (8)

The current expression, upon close examination, clearly indicates that the ramifications of the dispersion,
in their entirety, do not exert any influence whatsoever upon the spectrum under scrutiny.

5.1.2. METHODS OF NON-LINEAR ANALYSIS

In the present scenario, it can be ascertained that the dispersive effects can be conveniently disregarded in
light of the nonlinear effects, as the value of B2 is equal to zero or alternatively, D is equal to zero.
Consequently, it can be deduced that the equation (5) is reduced to a simpler form.:

i2t=ylazla (9
A

The equation’s solution can be expressed in the following manner:
Az, t) = A(0,T) exp(iylA(0,t)|2Z (10)

Non-linear effects refer to observed phenomena that cannot be elucidated by a linear correlation between
the input and output variables., do not induce any alteration to the temporal profile of the pulse, a unit of
electromagnetic radiation that propagates through space and time. However, it is worth noting that this
particular effect does bring about a change in the phase of the pulse on its own, a phenomenon known as
phase self-modulation. This occurrence results in a non-linear phase shift, which can be defined as a
deviation from the expected phase shift. It is noteworthy to mention that this shift is often observed in the
context of optics and photonics, where the study of light and its interaction with matter is of great
importance [7.8].

» The Split-Step Fourier (SSF) approach for numerically solving the nonlinear Schrédinger equation

» In the first step, it is imperative that we consider solely the linear operator which is denoted by the
symbol D" (N = 0). Calculating the operator D in the Fourier domain is necessary for simplification
reasons due to the fact that In terms of spatial frequencies, the / t differential operator is equivalent to
a multiplier by i.:

A'TF~[exp(8zD)TF[A(z, t)]] (11)

(z+d8z,8)=TF? [cx]u (1%) 'I'F-'[.-‘!I:z,.r}]l (12)

Through the process of iteratively applying the aforementioned steps in a significant magnitude, we are
able to obtain a proximate and intimate comprehension of the progression and development of the electric
field in relation to the propagation distance denoted by the variable z. The subsequent depictions,
illustrations, and diagrams serve to expound upon and further elaborate the intricate and nuanced
procedures involved in Fourier transforms.
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6- SIMULATION AND RESULTS
6.1. Transmission of a Pulse Train of Solitons via an Optical Fibre

A block schematic of the four major components of the soliton-pulse-process-based optical connection is
shown below. The first component is the clock, which sends out the sh signal. The second component is
the soliton pulse train, with the output pulse represented by the symbol (SOLT). The optical fibre is the
third component, and the pulse that emerges from the fibre is symbolised by the symbol (Sf). The result is
the fourth component. This research also includes a graphic depicting the power profile of a typical
soliton pulse train. After travelling via a single-mode fibre, the power profile of both the a first-order (N =
3) and third-order (N = 3) soliton trains are shown side-by-side. It is possible for the fundamental a soliton
pulse (N = 1, PO =5 mw) to propagate unaltered across an optical fibre (Fig. 9 b) while still retaining its
soliton characteristics.In this work, we provide a specific example of a pulse that is a higher-order
solitons, in particular one with N equal to 3 and PO equal to 15 milliwatts. Figure 9.c depicts the
generation of soliton pulsed bursts, followed by repeated spikes that increase its peak strength, illustrating
the cyclical nature of this pulse's propagation. In addition, at L = LD / N metres, or 38.45 km, the pulse
reverts to its original form.

[ N
N A A A KA -

)

.o -

Fig 9: (a) at a distance of LD = 115.36 km, (a) the power profile for the initial pulse in the soliton
train, (b) the energy profile for the fundamental soliton train, and (c) the power profile for the third
order a soliton train.
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6.2. An Example of Single-Channel Soliton Transmission

Therefore, it is imperative that the soliton pulse possess a significant level of strength to ensure the
maintenance of the Kerr effect. However, it must also be of a size that is sufficiently small so as to
preclude the occurrence of development of solitons of greater order. In this section, To test whether or not
the soliton can be used as a reliable information carrier, we will simulate an optical connection with a
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single channel. Binary RZ decoder (RZ), soliton pulsed converter (SOLT), and mach zehnder modulation
(MZM) are just some of the components that make up this model., optical fibre (OF), compensating fibre
(CF), optical amplifier (EDFA), photodiode (PIN), 30 dB gain amplifier (GAIN), low pass filter (FLTR),
threshold decision circuit (DIS), random delay (TAU), and finally transmission channel output (OTP).
The non-linearity of the fibre introduces the potential of inter-symbol interference, which must be taken
into account.
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Fig 10: Different node-level link outputs
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a) Refers to the sequence of bits.
b) Denotes the stream of optical carriers in the form of solitons.

c) Relates to the modulation of the soliton stream at the fiber input and modulation of the soliton train at
the fiber output.

In order to eradicate the aforementioned phenomenon, The space between two successive solitons
provides us with a window of opportunity to choose a pulse intensity that is reasonably modest. To
evaluate the viability of using the soliton as a medium for transmission of information, Using these
specifics of the individual parts, we will model the connection at a capacity of D = 1 Gbit/s. Figure 10
displays the simulation results.

The bit sequence that needs to be conveyed, as shown in Figure 10 a, comprising the string
"11001010111", functions as a modulator of the soliton stream, which is illustrated in Figure 10.b. The
resultant signal emanates as a representation of the transmission of information, as depicted in Figure
10.c. The soliton's presence corresponds to the binary digit "1", while its absence denotes the numerical
value of "0" information in binary form is delivered along L = 115.36 kilometres of optical fibre as a
modulated soliton stream. The photodiode then registers the presence of the aforementioned stream.

CONCLUSION

In the current research , we have exhaustively explored the evolutionary trajectory of soliton pulses. This
particular phenomenon is primarily grounded in the propagation of pulses which is contingent upon linear
effects, to wit, Group Velocity Dispersion (GVD), and also non-linear effects which are hinged on the
variation of refractive index due to light intensity, otherwise referred to as self phase modulation (SPM).
We have successfully demonstrated the fundamental principles of soliton transmission sans distortion,
both in terms of shape and speed. Furthermore, we have unequivocally established the fact that the soliton
wave is eminently suited for an extensive range of exceedingly high speed transmission applications. It
has been evinced through our feasibility study that the potentiality of the interaction between adjacent
solitons could be mitigated within the same channel or even adjacent channels under the purview of
nonlinear and linear effects (GVD, SPM, XPM, 4WM, etc.). It is noteworthy that the compensating point
(SPM + GVD=0) is discovered to be efficacious in retaining the soliton wave in the transmission.
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JonpussiBHOr0 Bo3pacra

TommynaroB AOpop:koH MUPXOKHUMOBHY
[IpenonaBaTens GaxkyabTeTa BOGHHOTO 00pa3oBaHus DepraHcKoro rocy1apcTBEHHOTO YHUBEPCHUTETA
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Annomayun. CocmosHue U  NepcneKmugbl  0OOPOHOCNOCOOHOCMU — 20CY0apcmea 80  MHO20M
ONpeoesiomcs KaueCmsom n0020MOBKU MOA00eIHCU OONPUSLIBHO20 803PACMA K CLydiche 6 Boopyoicennvix
Cunax. Cumyayus, croxcusuiasncs 8 cea3u ¢ nepexooom 8 2008200y Ha 200uunblll CPOK 80EHHOU CYHCOB
1O NPU3bIBY XAPAKMEPU3YEemcst pioom HecamusHulx haxmopos. K cooepoicamenvHvim paxmopamyciosHo
MOJNCHO OMHECMU: CHUMCeHUe NoKasamenel COCMOSHUSA 300p06bal (DU3ULeCKo20 passumus Ooavuuel
yacmu  MOJN0OEdNCU,  NOONeHCAWUXNPU3BLIBY HA  BOCHHYIO  CIYHCOY;,  He0oCmamouHvle 00beMbl
@uszuueckolinazpy3Ku HA 3AHAMUAX NO DUUYECKOMY BOCHUMAHUIO 8 00PA308aMENbHBIX VUPEHCOCHUSAX,
HeO0OCmAamoyHoe pa3eumue 80eHHO-NPUKIAOHbIX BUO08 CNOPMA, CLONCHOCMU A0Anmayuu HO80OPAHYEE K
B0EHHOU CIYHCOe.

Knrueswie cnosa. Munucmepcmeo 060ponsl, 60eHHas cmpamezus, O0e6ol, 02HeBol, monozpaguyeckutl,
cneyuanvHull, Qusuyeckull, 0Ooevle UCKYCCMBA, pPYKOnAwiHwvli 00U, cmpenvba, npeodoeHue
Npensimcmeutl u YCKOpeHHoe 0BUIICEHUe.

K opraHu3alMOHHBIM OTHOCSITCS: OTCYTCTBHE €IWHOTO TepeyHsi TpeboBaHUNH K (PHUIUUIECKOH,
MCUXOJOTHYECKOM M HHTEIUIEKTYaJIbHOM MOJATOTOBIEHHOCTH JONPU3BIBHOW MOJIOJEKHA K BOCHHOMU
ciyx0e; orcyrcTBuedeneparbHOl CHUCTEMBl TMOATOTOBKH JOMPHU3BIBHUKOB K BOEHHOW cCiyxO0e,
OXBAaTBHIBAIOIIEH BCE KAaTErOpUM TpaxkJaH, Ha4YMHAsg CO IIKOJBHOIOBO3pacTa; OTCYTCTBHE OpraHa,
00eCIeUnBaOIIET0 KOOPAWHAIMIO ACSITeNbHOCTH (enepalbHbIX OpPraHOB HCIIOJHUTEIBHONW BJIACTH,
OpPraHOBUCIIOJIHUTENILHON BJIaCTU CYOBEKTOB PecnyOnuku VY30eKuUCTaH, MECTHBIXOPTAaHOB BJIACTH M
OOIIECTBEHHBIX 00BETMHEHHI B CUCTEME MOATOTOBKH IPakKJaH K BOCHHOH cyK0e.

bazoBbIM (hakTOpOM, ONpEneNnsIomuM CIOCOOHOCTh Tpak/laHNHA MTPOXOIUTh BOCHHYIO CITYKO0Y, SABIIIETCS
COCTOSIHME €ro (U3UUecKOropa3BuUTHs U 370poBbs. K coxxanenuto, B Pecnybnuke Y30ekucran oOmmi
MOKa3aTeNlb TOAHOCTH K BOCHHOM CiIy)0e (CymMMapHas J0Ji TOJHBIX K BOCHHOW CIy>KO€ W TOJHBIX K
BOCHHOM CiTy’k0€ ¢ He3HAUUTEIbHBIMUA OTPAaHUYECHUSMH ) MOJIOIBIX JIFOICH, MPUOBIBAIOIINX HA MPU3bIBHbIC
KOMUCCHH, eXeroiHo cHikaercs. [lo nanubim Munucrepcta O6oponsl PVY3, 6onee 22 % npu3bIBHUKOB
HE TOJHBI WJIM OTPAaHMYEHHO TOJHBI K CIy)KOe B apMHMM IO COCTOSIHMIO 370poBbs. [Ipu 3TOoM, naxe
M3YUCIa TOOHBIX K ciyx0e 42% wuMmeloT He3HayuTeNlbHble OrpaHHUYEHHs, KOTOphIE MO3BOJISIOT UM
CIly’)KUTh B apMHUH, HO HE IMO3BOJISAIOT KOMILJIEKTOBAaTh MMM YacTU C TOBBIIICHHBIMH TPeOOBaHUAMHU K
cocrosiHnio310poBes (B/IB, Boiicka cnenuansHoro HazHaueHuss T .I1 . ) . Takum o6pa3omM, BOEHHYIO
ciry>k0y 6e3 orpaHMueHH MOTryTHecTH JuIlb 34% oT o011ero yrcia npu3bIBHUKOB. [Ipu cymiecTByomux
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TEH/ICHIMAX B 1eMOrpa)uyeckoil CUTYyallu B CTpaHe, yXY/IMIEHUH COCTOSHUS 3I0POBbs M (PU3NUYECKOTO
Pa3BUTHS MPU3BIBHUKOB MPOXOIUTH BOCHHYIO CIYX)O0y B Onmxkaiiem OymymemcMoryT He 6omee 40-45%
MPU3BIBHOTO KOHTUHTEHTA, YTO obecneunTnorpedHocTs Boopykénnpix Cui Beero smmib Ha 50-60 %.

CornacHo yTBEpKIEHHOM BOEHHOW cTpaTeruu PY3, komiuiekToBaHue apmMuu Ha nepuoj a0 2024 rona
OCTaéTCsl CMEIIAHHBIM,IIPUYEM TPOE U3 UYETBIPEX BOEHHOCITY’KAIIMX, MOJUIEKAaT HAOOpPY HAa OCHOBAaHUU
npu3biBa. M oT ux ¢usnyeckoro pa3BUTUS U BBIHOCIMBOCTH, YPOBHsSI 0Opa3oBaHUs U (PU3UUECKON
BOCHHO-TIPHKJIAHON  MOJTrOTOBJICHHOCTH OyneT 3aBHCeTh, CMOTYT JH OHM paboTaTb Ha
COBPEMEHHOMTEXHHUKE, TOCTOMHO MEPEHOCUTh TPYJHOCTU BOMHCKOW CIIy>KOBI M, COOTBETCTBEHHO, OBIThH
TOTOBBIMH K OTPaXXEHHUIO yrpo3, ¢ KOTOPBIMU CTAJIKHBAIOTCA JIMOO MOTYT CTOJKHYTHCS B JajbHEWIIeM
Halla CTPaHa MHAIIA apMUsl.

B o6nacti mMOATOTOBKM MOJIOJEKHM JOMPHU3BIBHOTO BO3pacTa K CIOyxOe B apMuu HaOIromaeTcs
HU3KUIYpOBEHb (PU3UYECKONH MMOATOTOBJICHHOCTH JONPU3BIBHUKOB M PEKOMEHAYETCS MPOBOAUTH
(U3HYECKYI0 BOCHHO-TIPUKIIAIHYIO IMOATOTOBKY BTECHOW CBSI3M C JIYXOBHO-HPABCTBCHHBIM, BOJICBBIM,
MOpaJIbHOICUXOJOTHYECKUM  pa3BUTHEM C  aKIEHTOM Ha  CHenu(uuecKkue  JIBUTATEIbHO-
KOOpJIWHAIIMOHHBIC KadecTBa. OUYEBHIIHO, YTO CYHISCTBYIOIIAs cucTeMa oOpa3oBaHUS HE (GopMHpYeT
Takyl0 TOJATrOTOBIEHHOCTh. (OOpa3zoBaTeNbHBIE YUPEXKIEHUS HE CHOPaBIAIOTCS C  MpobiemMoin
[IOATOTOBKUMOJIOAEKH K BOMHCKOM cIry»K0e.

B rocynapctBeHHBIX 00II€00pa30BaTEIbHBIX YUPEKIECHUSX ObLT BBeAeHKYpCc «OCHOBBI 0€30MacHOCTU
xusHenestenbHoctT» (OBX), mporpaMMoil KOTOpPOro npeaycMOTPEHO JIMIIb H3yYE€HUE BOMHCKHUX
TpaauLU{d W ToNlydeHue OOIIMX CBeNeHHil o cinyx0e B apmuu. Jlompus3bIBHOH (CTpOEBOM, OTHEBO,
TOMOTPaPUUECKO, CIIENUAITBHON, (PU3NIECKOH H.T.I1.) TIOATOTOBKOW y4eOHBIE 3aBEJICHUS HE 3aHIUMAIOTCSI.
OTcyTcTBYeT M CHElHaTU3UpOBaHHAsI MOJTOTOBKA IMENAaroroB K Takoi pabore. 3a mocienunue 10 ner
YUCJIO MOJIOJABIX JoJied, KoTopeie 3anumarorcs crnoprom BJJOCAAD, cokpartwiock moutd B 25 pas.
Hanpumep, 17151 BO3AYIIHO-/I€CAHTHBIX BOMCK FOTOBST CIELHUAIMCTOB TOJBKO MO OJHOW BOEHHO-YUYETHOU
CHELMAILHOCTH - BOJIUTEIIb.

Takum o0O0pa3om, clOXUBLIasgCAd CHCTEMa MOJATOTOBKM MOJOAEKH KBOSGHHOM Ciyx0e He OTBevaer
COBPEMEHHBIM TpPeOOBaHUSAM, HEOOXOIUMBIM i1 oOecriedeHHs] 0e30MacHOCTH U 000pOHOCIIOCOOHOCTH
rocyJapcTBa, U TpeOyeT e€ CpOYHOI MOIepHHU3ALINH.

OneIT psiia pPETMOHOB IMOKA3bIBAET, YTO Ul JOCTHXKEHHUS YCIIEXOB MHIIOJIOKHUTEIbHBIX pPEe3yIbTaToB
HE00XO0/IMMO HUCIOJIb30BaTh TAaKOM pe3epB, KaK JOMOJHUTEIbHbBIE 3aHATHS, IPOBOJUMBIE B COOTBETCTBUU
COCIeMaNbHO  pa3pabOTaHHBIMM  y4yeOHBIMH  mporpamMMamu. HawuOoneenpuemnemoit — opmoit
OpraHu3aly  JONOJHUTENbHBIX  3aHATUH  SBISETCS  BOEHHO-CIOPTHUBHBIM  KiIy0.YuuThIBas
aHaToMu4eckue, (U3HOIOTHYecKHe, OMOMEXaHMYECKHME U TIICUXUYECKHE CpPOKU (OpPMHUpPOBaHUS
JBUTaTeIbHO-KOOPIMHAIIMOHHBIX Ka4yeCTB BOCHHO-TIPUKIJIAHON HAINPaBIEHHOCTH, HEOOXOIMMOHAYNHATD
dbopmupoBanre (GU3NYECKON BOCHHO-TIPUKIIAIHON MOATOTOBJICHHOCTH IOHOIIEH ¢ 14-15 n;er, drto
MO3BOJUT MM B TMEpPUOA CHYKObl H30€XKaTh HEraTUBHBIX IMOCIEICTBUI: THOENu WM yBeubs,
KapAMHAJIbHBIXU3MEHEHUN TCUXUKH, HApYyLIEHUs (YHKIMOHAIBHBIX CHUCTeM opranusma. OTcyTcTBHE
KOMILIEKCHOW XapaKTePUCTHKH (U3NUECKOM BOSHHON MOJTrOTOBICHHOCTH, YUUTHIBAIOIIEH OCOOEHHOCTH
TpeOOBaHUN BOMHCKOW CIIy>KObl U MHHOBAIIMOHHOTO TMOJXO0Ja K CIEHUAIN3UPOBAaHHOMY OOpa30BaHHUIO,
HEraTHBHO CKa3bIBA€TCSl HA KaueCTBE IOJTOTOBKM JONPHU3BIBHUKOB. B uccienoBanuax yuensix [1,2,7]
OTMEYaeTcsl MOJIOKUTENbHOE BIMSHUE Ha (POPMUPOBAHUE U PA3BUTHE BOJIEBBIX U (PU3MUECKHX KauecTB
TPEHUPOBOK IO €IMHOOOpPCTBaM, pyKOMamHOMy 0010, cTpenb0e, NPEeofOoNeHUI0 NPEnsSTCTBUHA U
YCKOPEHHOMYIIEpPEIBUKEHUI0. B TO ke Bpemsi KOMIUIEKCHOE MPUMEHEHUE JaHHBIXBOCHHO-TIPUKIIATHBIX
yrnpaxkHeHUH ans (GopMupoBaHus (U3NYECKON BOSHHO-TIPUKIATHONW TOATOTOBIEHHOCTH MOJOIEKHU
JIOTIPU3BIBHOTO BO3pacTak ciayxk0e B apMHM HE paccMaTpuBajoch UM He pa3padaTeiBajoch. M3yudenue
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COCTOSTHUS TPOOIeMBbl POPMHUPOBAHUS PUINIECKONM BOCHHO-TIPUKIIATHONW TOJTOTOBICHHOCTH B TEOPHH U
MIPAKTHUKE TTO3BOJIMIJIOBBIIBUTh HATMYHUE CIIETYIOIIUX HEPEIIEHHBIX POTUBOPEUNIA:

» MEXIy BCEBO3pACTAIOIIMMU TPEOOBAaHMSMH K YPOBHIO (PM3MUYECKOW BOCHHO-TIPUKIATHON
HOATOTOBJICHHOCTH MOJIOAEXKHU JOIPH3BIBHOTO BO3PACTa U YCTAPEBIIUM MPOrPAMMHO-METOIUYECKUM
obecriedeHreM rnporecca e€ GopMHUpPOBaAHUS;

» MeX1y HeOoOXOIMMOCTBIO KOMIUIEKCHOTO HCIIOJb30BaHUS B TIOJTOTOBKE JIONPU3BIBHUKOB BOCHHO-
MPUKJIAHBIX U TICUXOJIOTO-TIEJAaTOTMYECKUX CPEJCTB U CIOKUBIICHCS MPAKTUKON MX MOIATOTOBKHU K
CITYKOEB apMuH.

Jlnst pa3penieHus BCKPBITHIX MPOTUBOPEUHi HEOOXoauMa HOBas MopopMe U COAEpKaHHI0 (hu3nyecKas
BOCHHO-TIPUKJIQJHAs TOJrOTOBKAIONPU3bIBHUKOB, OCYLIECTBIsIEMas B YCIOBHUSX BOCHHO-CIIOPTUBHOIO)
kiy6a.He cimyyaifHo TakuMu KIIyOaMUPYKOBOAST BOCHHOCTYXKAIIIUE 3araca, OTCIYKUBIIUE B BO3AYIIHO-
JI€CAaHTHBIX M MOTPAaHUYHBIX BOMCKaX, B BOMCKax CHELMAJIbHOIO Ha3Hau€HMs, NPHHUMABIIME y4acTHE B
peanbHBIX OOEBBIX OIEpaIUaX U peinax.

Takue KiyObl OXOTHO MOCELAI0T MOJPOCTKU B Bo3pacTe 14-18 ner. Cpe HUX MHOTO Tak Ha3blBaeMbIX
«TPYAHBIX»  IOAPOCTKOB,  KOTOPBICOTJIMYAIOTCS  IIOBBILIEHHOM  CKJIOHHOCTBIO K  PUCKY H
YBIICYEHHOCTBIOOKCTPUMOM. YUUTBIBAS 3TU OCOOEHHOCTH, C HUMHU 11€J1€CO00pa3HO OPraHU30BaTh 3aHATUS
BHE CTE€H 00pa30BaTENbHOIO YUPEKACHUS U C HUCIOJIb30BAHUEM B MX IOJrOTOBKE BOEHHO-TPUKIIATHBIX
BHJIOB CIIOPTA.

Pemenne npo6iaeM HalMoOHAIbHOM 0€30IMaCHOCTH rOCyJapCTBACBA3aHO ¢ KaueCTBOM IpodeccroHaIbHON
MOJIrOTOBKM BOEHHOCIIY’)KAIllMX, Ba)KHBIM KOMIIOHEHTOM KOTOpPOH sBiseTcs (u3nueckass MOATOTOBKA.
PesynmpraTrom (u3nueckold TMOATOTOBKM MPHHATO CUUTATh ONpPEICICHHBIA YpPOBEHb (U3NUECKOM
IIOArOTOBJICHHOCTH, JOCTUTHYTBIN BXOJE CHENUAIN3MPOBAHHOTO IIPOLIECCA, HAIIPABIEHHOIO HA PEIICHUE
KOHKpEeTHbIX 3ajad. dusuyeckas MOATOTOBICHHOCTh SIBISIETCS HEOOXOAMMBIM KOMIIOHEHTOM OOIIen
00eBOM TOTOBHOCTM BOCHHOCHYXKAIlUX HapAgy C TEXHUYECKOH, TAKTHUYECKOM, ICUXUYECKOH U
MHTEJJIEKTYaJIbHOM TOTOBHOCTBIO, a NIl MOJOJBIX COJJAT, NMPU3BAHHBIX B psiibl BoopyxenHbxCu,
ABISIETCA 3HAYMMBIM (PAKTOPOM MX aJalTallid K YCIOBHMSM CIYXObl U BOEHHO-NPO(ECCHOHAIBLHOTO
oOyueHus. OJgHAaKO BO MHOTHUX Cily4asX YpPOBEHb (DU3MYECKON MOATOTOBIEHHOCTH MOJIOIOTO
MIOTIOJIHEHUSIHE ~ COOTBETCTBYET  COBPEMEHHBIM  TpeOOBaHUSM, UYTO  CYIIECTBEHHO  3aTpyJHSET
KaueCTBEHHOE OCBOEHHE HOBOOpAaHILIaMU IIPOrpaMMbl 00€BOM MOJTOTOBKH.

CoxkpaiieHue cpoka Cciay>kKObl O OAHOTO Tojia AJsi BOSHHOCTYXAIIUX CPOYHOMN CIYKObI BBIIBUHYIIO PSJT
HOBBIX TMpoOJeM, camMol BaXHOH W3 KOTOPBIX SBIIETCS CIIOCOOHOCTH MOJIOJOTO TTOMOJIHEHUS
(HOBOOpaHIIEB) B KpaTyailliie CpOKU aJaliTUPOBATHCA K BOCHHOW CITy:KO€ HIPUCTYIUTH K BBHITOIHEHUIO
0O0€BLIX 3a1a4.

Heo6xoauMeIM ycioBueM JUtst pereHust 3Toi mpo0ieMsl ABiseTcachopMupoBaHHas (pu3ndeckas BOCHHO-
MPUKIIAJHAS TOATOTOBIEHHOCTEMOJIOJOIO BOEGHHOCTYKAIET0, OCHOBA KOTOPOW J0JIKHA OBITH 3aJI05KEHA
no npusbiBa B Boopyxennsle Cuibl. OIHUM K3 BBIXOJOB U3 CO3JABILErOCs IOJOXKEHUS, SBISIETCA
opranuzanusi (puU3M4ecKkod BOECHHO-TPUKIIATHONW TMOJATOTOBKM B YCIOBUSX BOEHHO-TIATPHOTHYECKOIO
(cmopTuBHOrO) Ki1yba. B oTedecTBeHHON cucTeMe (U3MUECKOTO0 BOCHHUTAHUS MPUHIMIT MPUKIATHOCTU
ObUT JeTalbHO KOHKpeTH3upoBaH B Komruiekce I'TO u BIPYruX yCTaHOBOUHBIX NojoxkeHusix. C
yrpa3aHeHueM komriekca ' TOOBIUT moTepsiH equHBIN MOIX0A K OpraHnu3alui (PU3NYEeCKOT0 BOCTIUTAHHS
B YUPEXKJEHUSIX 00pa30BaHusl.

Opnako, Ha Hall B3IV, PACCMOTPEHHBIE B HHUX BOMPOCHI - METOAMKA (PU3NYECKOW IMOATOTOBKH,
MeJJaroru4ecKkue yciuoBus (OPMUPOBAHHUS HAYAJIbHOW BOCHHOW TOATOTOBKH, B3aWMOJICHCTBUE
(U3MYECKOTO UMATPUOTHYECKOTO BOCIUTAHNUSA, (DOPMUPOBAHNE BOCHHO-TIPUKIIAHBIXHABBIKOB U Pa3BUTHE
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CHEIHAbHBIX (PH3UYECKIX KA4eCTB - HECCOMHEHHO, 3aHUMAIOT BaKHOE MECTO B TIOJITOTOBKE MOJOJCKU K
ciyx0e B Boopyxennbix Cuiiax, HO HE TMOJHOCTBIO PACKpPHIBAIOT NPOOJIEMBI, CBS3aHHBIE C
dbopmupoBanueM  (pU3NYECKONW  BOCHHO-TIPUKIAIHOW  MOJATOTOBIEHHOCTH  Monoaexku. lloHsarue
¢dbusnueckas MOATOTOBJICHHOCTh O3HAYaeT YPOBEHb pAa3BUTUS CHUCTEM OpraHu3Ma, peryasTOPHBIX
(GYHKIIUH HEpBHOH CHCTEMBl W TICUXUKH, (U3UYECKHMX W JBUTATEIBHBIX KA4eCTB, ITO3BOJISTFOIIMX
OCYILECTBIATh CHEHU(PUUYECKYI0 JBUTaTeNbHYIO CHOPTUBHYIO JAEATEeNbHOCTh. [loArOTOBIEHHOCTH
JIOCTUTAETCA B MPOLIECCE TPEHUPOBKU U JUIUTEIBHOTO COBEPLIEHCTBOBaHUS. [IpoBEeAEHHBIN HAMH aHAIIN3
[TOKA3bIBAET, YTO MOHSATHE «IIOJArOTOBJIECHHOCThH)» 4Yallle BCErO0 PACCMATPUBAETCS B KOHTEKCTE C TOM WU
WHOUMPOPECCHOHANBHON JEATETbHOCTRI0 M MOHUMAETCS KaK HWCIOJIb30BaHWE COBOKYITHOCTH 3HAHHIA,
HABBIKOB, & TaKX€ JIMYHOCTHBIX TOCTHXKEHUI IJISBBIIONHEHUS! CBOMX (PYHKIIMOHAIBHBIX O0S3aHHOCTEH.
Korma roBopsar ompodeccuonane, TO HMEIOT B BHUAY IOATOTOBICHHOTO CHEIHATUCTa, KOTOPBIU
BBITIOJIHSIET CBOM O00s3aHHOCTU KauyecTBeHHO U 3¢ dexktuBHO. Pesynbrarom mnpodeccruoHanbHOU
JESTeTbHOCTH BOCHHOCIYXAILETO SBISAETCS 005S3aTeNbHOE BBINOJIHEHHE OO0EBOHM 3amaud B BOCHHOE
nuboMupHoe BpeMs. Eciau Mbl TOBOPUM O TOTOBHOCTH JOTPU3BIBHOM MOJIOJICKH K BBIMOJIHEHHIO OOEBBIX
3a/1a4 BO BPEMS MPOXOXKACHUS BOCHHOMCIY>KOBI, TO JOHKHBI TOBOPUTH HE O (POPMUPOBAHUU OTACIIBHO
B3ATHIX()U3UYECKUX KAayeCTB WM HaBBIKOB, a O (OpMUPOBAaHUM (PUBUYECKON BOCHHO-TIPHUKIATHOM
MOArOoTOBJIEHHOCTH. Du3nueckas BOCHHO-NPUKIAAHAANOATOTOBKA - LIEJICHANIPABICHHBIA YIPaBIIsSEMbIii
npouecc GOpMUPOBAHUAY YUAIIUXCSI CIICUATbHBIX 3HAHWN, YMEHUN U HABBIKOB, a TaK)Ke ABUTaTEIbHO-
KOOPJMHAIIMOHHBIX CIOCOOHOCTEH ¥ MOpPATbHO-BOJIEBBIX KAYeCTB, HEOOXOAMMBIX ISl YCIIEITHOTO
BBITIOJTHEHUS O0EBBIX 3a7a4, CTOSIINX Mepe]l BOCHHOCTYKAIIUM.

@usnueckas BOCHHO-TIPUKIIAJHAS TOATOTOBICHHOCTh MOJIOJEKHM JONPU3BIBHOIO BO3PACTa BKIIFOYACT:
3HAHHE OCOOCHHOCTEH BOMHCKOWCITYXKOBI M TpeOOBaHUH, MPEABABIIEMBIX K Pa3BUTUIO (U3HMUYECKHX U
MICUXOJIOTUYECKUX KAdecTB; CPOPMHPOBAHHOCTH CIEIHMATbHBIX JIBUTATEIBHBIX YMEHHWH, HABBIKOB H
Ka4ecTB, HEOOXOMUMBIX ISl BBINOJHEHUs3a/1ad, MOCTABICHHBIX IEPEd COJIAATOM CPOYHOH CITyXKOBI,
YMEHHUE BBITIOJHATD JIBUTATEIBHYIO JCSITEIBHOCTh B SKCTPEMAIBHBIX YCIOBHUIX(OMACHOCTH, MEHSIOMIASICS
00CTaHOBKa, HECTaHIAPTHAS! CHTYyalls, YCIOBUS OTPaHUYCHHON BHIMMOCTH, IIEPECCUCHHAs MECTHOCTD,
HEeOJaronpusITHbIE KIMMAaTHYECKUE YCIOBUS, YCTalOCTh, neperpy3ka u jnp.). CoBpeMeHHas cucrema
(GU3KyIbTypHOrO 0Opa30BaHUS JJsl MOJIOAEKHM JIONPHU3BIBHOTO BO3pacTa CTPOMTCS Ha OCHOBE
BBHITIOJIHEHUS] CTAaHJApTa OOpa30BaHMs, IPEIYCMOTPEHHOTO Ul YYalIMXCsl CTapIIuX KJIAcCOB B
YUPEXIEHUSX cpenHero (mosiHoro) ooOmero o0pa3oBaHHs M 00pa30BATENbHBIX  YUPEKACHUSAX
po¢eCCUOHAIIBPHOTO 00pa30BaHUA.

B ero ocHoBe 3a705ke€H KOTHUTUBHO-3HAHUEBBII MOJX0J] M1 COBCEM HE YUUTHIBAIOTCS, COOTBETCTBEHHO, HE
(bOopMHUPYIOTCS CHEIHATBHBIECIIOCOOHOCTH, TIOTOMY 4YTO (PU3WYecKas BOCHHO-NPUKIIAJHAS U MOPATLHO-
MICUXOJIOTHYECKasi MOATOTOBICHHOCTh HE CUMUTAETCS OCHOBOIIOJIATAIONICH XapaKTePUCTHKOW JMYHOCTU
oOyuaroruxcsi; GU3KyJIbTYpHOCOOpPa30BaHUE CTPYKTYPHO U COJCPKATEIHHO OPUEHTUPOBAHO HA OOIIYIO
(GU3MYECKYI0 TOATOTOBKY U O3JI0OPOBUTENBHBIN 3(¢ekT, 0e3 I0DKHOTO BHUMAHUS K BOCHHOMN
MPUKIATHOCTH  (U3MYECKOTO BOCHUTAHHS; B Tpolecce (HU3UYIECKOro BOCIHTAHUS — yYaIIUXCS
UCTONIB3YIOTCSL JIMIIb TPAJUIIMOHHBIE METOJUKH M OYEHb PEIKO WHHOBAIMOHHBIE TEXHOJIOTHUH
CTIOPTHUBHOU JIESITCIIbHOCTH. ITo HaleMy  MHEHHUIO, BBIITYCKHUKHU o0pa3oBaTebHBIX
yupekIeHUITHAYaIbHOTO MPO(EecCHOHATLHOTO 00pa30BaHUs, a TAaKXKe YUPEKICHUNOMOITHUTEIHHOTO
oOpazoBaHmsi  JOKHBI  00JIajaTh (bU3UYEeCKOl  BOCHHO-TIPUKIIAJIHOW  TMOATOTOBJICHHOCTHIO,
BKIIIOUAIONEHBOCHHO-TIPUKIIAIHBIC3HAHUS, yYMEHHUS W  HAaBBIKM;  CIHEIHAIbHBIE  JIBUTATElbHO-
KOOPIUHAIIMOHHBIE CITOCOOHOCTH (OCHOBBI); MOPAJIBHO - BOJICBBIC KaYeCTRA.

C(I)OpMI/IpOBaHHaﬂ (I)I/ISI/I‘-IGCKaH BOCHHO-TIpUKJIaAHAA NOoATOTOBJICHHOCTH IIO3BOJIUT yqamumced
AOIPHU3BIBHOI'0 BO3pacTa YCIICIIHO BBIIIOJHATH HE TOJIBKO BOCHHYIO JCATCIBHOCTb, HO U Ha MPOTSKCHUU
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BCEHXM3HU BECTH 3J0POBBIN 00pa3 >KW3HH, aKTUBHO 3aHUMAThCS (PU3NYECKON KYJIBTYPOH M CIIOPTOM,
N0OMBATHCS 3HAYMMBIX YCIIEXOB B IPO(eCCHOHAIBLHOM U OOIIECTBEHHOM 1eATEIbHOCTH.

C wmenpl0 W3y4YEHUS MPAKTHYECKOTO COCTOSIHMA TMPOOJIEMbl OBLIM  MPOBEACHBITECTUPOBAHHE U
AHKETUPOBAHUE yUAITUXCS JOIPU3BIBHOTO BO3pacTa.

beuto ompomieno 240 ywamuxcst cpemaned mkonbsl T. @epranbr Ne888, mpodeccnoHanbHOE YUUITHINE
«5555» u npyrux yueOHbIX 3aBefeHuN Ddepranckoi 00J1acTH.

Kaxnomy AONpU3BIBHUKY OBUIM TPEIUIOKEHBI aHKEThl, B KOTOPHIXHEOOXOAWMO OBLIO YKa3aTh BUIBI
CIIOPTUBHON J€SITEIbHOCTH, CIIOCOOCTBYIOIINE YCIIEIIHOMY IPOXOKACHUIO CIIYKObI B pAgax Y30eKckon
Apmun.

Mcnonb30Banuch TECThI, BBIABIAIOLIME YPOBEHb (U3NYECKOH, NCHUXOJOTMYECKOW M (PYHKIMOHAIBHOM
MOJITOTOBJICHHOCTH KaXXIOTOY4YacTHHKA 3KcrepuMenTa: Oer 100M, mpeDKOK B JUIMHY € MecTa crocoOom
«COTHYB HOTW», «IOATSATMBaHHe» Ha mnepewsiaauHe, 6er 1000Mm, mpeoponeHue crenuanu3MpoBaHHON
IIOJIOCHl IPEmsTCTBUM, MeTaHuerpaHarsl 700 r. Ha JanbHOCTb, BOEHU3MPOBaHHBIM Kpocc 2000
M.,cTpenab0a M3 MHEBMAaTUYECKOH BHMHTOBKH, aHKETa [yl OINpPENENeHUs YPOBHS HEPBHO-TICUXUYECKOMN
ycToiuuBoct y BoeHHochyxamux«lIporno3-2» B.}O.PeiOHMkoBa W MeTOAMKA HMCCIIEIOBAHUS
BapuabenbHocTu putMma cepana (BPC). [duarnoctupoBanue oOmiel u crnenuaabHOW (PU3NYECKOU
MOJITOTOBJICHHOCTU TMPOXoamiio Ha 0aze OKTsaOpbckoro BoeHkoMaTta T. DepraHbl M CIIOPTUBHON 0Oasze
«buation» B gopme cnaprakuaabl MOJOJASKH JONPU3BIBHOIO BO3pPAcTa, KakK J0 SKCIEPUMEHTa, TaK U
nociue. B xome wuccremoBaHus ObUTM  pa3paboTaHbl MOJENb, ydeOHass MporpaMma H METOAHMKA
bopmupoBaHus GU3NIECKON BOCHHO-TIPUKJIIAHON OJATOTOBIEHHOCTH.

OmnbITHO-3KCTIEpUMEHTaNbHasT paboTta mpopomkanack 4 roma (2018 -2022 rr.) Ha 0a3e BOEHHO-
NaTPHOTUYECKOro Kiryba «JleTydne MbImm.

B Hell yuacTBOBa/IM KOHTPOJIbHAS U AKCIIEPUMEHTaNIbHAsI TPYNIbI -Bcero 92 ronomu 14-17 ner.

B skcnepumenTtanbhyto rpymnny (3I7) BOIIIM BOCIUTAHHMKM BOEHHO-TIATPUOTHYECKOTro kiyba - 42
yenoBeka, W3 HuUX: 85% oOydamuch BcpenHed mikone, a 15% B mpodeccCHOHaIbHBIX YYMWIMIIAX. 2
yenoBeka(Ol') 3aHUMaNNCh B CIOPTUBHBIX CEKIMAX, 3 MOCEUIATN JOIOIHUTEIbHbIE CIIOPTUBHBIE 3aHATHS
B IIKOJiE, § MMEIN HEeOOJBIIONH ONBIT CAMOCTOSITENIbHBIX 3aHATHI (PU3MUECKON KYyJIbTYpOl MO MECTY
KHUTEIbCTBA,0CTANIbHBIE 29 UeNOBEeK HUMENU OTAAJCHHOE IMPeJCTaBIeHUEe O 3aHATUAX(PU3UUECKOH
KYJIbTYpOH U CIIOPTOM.

Kontponbayto rpynny (KI') cocraBunu 50 mogpoctkoB: 88% ydamuecss 001eo0pa3zoBaTenbHbIX MIKOI,
12% - yvammecs mpodeccmoHanbHbIX yumium. W3 Hux 14 uenosexk (KI') 3aHmmamuce B
CHOPTUBHBIXCEKIMX, 12 - mocemann JONOJHUTENbHBIE CIOPTUBHBIE 3aHATHUS BIIKOJE, 12 - 3aHUMaIUCh
(bu3vecKoil KyJabTypoil U criopToMm Oosiee 2-xyer, 11 - HauMHAIM MOCeNaTh CIOPTUBHYIO CEKIUIO U B
TE€YCHHE TOJJaNPEeKPATUIIH 3aHATHS, 13 - IleeHanpaBIeHHO HE 3aHUMATICh BOOOIIE.

VY ydamuxcst 00eux rpyIn OTCYTCTBOBAIH DJIEMEHTAPHBIE TEOPETUUECKUE 3HAHUS 110 aHATOMUH, TUTHEHE,
3I0pOBOMY 00pa3y *KU3HU; UXOTIUYAIHU c1aboe 3J0pOBhE, HEYMEHUE TPYAUTHCS, OTCYTCTBUE UHTEpeca K
y4eOHBIM 3aHATHUSM U OOIIECTBEHHO IMOJIE3HBIM JIeJlaM; acolliaibHasl HAllPaBJICHHOCTh TTOBEICHHS.

Bce yuacTHHKM 3KcIiepUMeEHTa MPOXOAUIN o0ydeHne B 00pa3oBaTeIbHbIX yupexkaeHusax no kypcy ObX.
[IpenogaBaTensiMu OCHOB 0€30MacHOM KU3HEAEATEILHOCTH y OOJNBUIMHCTBA U3 HUX SBISUIMCH O(ULIEPHI
3amaca.

CocraB y9aCTHHKOB TPYIIT HA MPOTSHKEHUN SKCTIEPUMEHTA ObLT MTOCTOSTHHBIM.
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DKclepUMeHTaIbHas TpyIa 3aHUMajlach MO pa3pabdoTaHHONY4eOHOW MporpaMme, HampaBJICHHON Ha
¢dopmupoBaHue  (PU3NYECKONBOECHHO-NIPUKIAJAHON  MOATOTOBIEHHOCTH, a KOHTpPOJbHAas - 11O
TPaJULIMOHHON IpOrpaMMe Ha4aJlbHOM BOCHHOW IOJATOTOBKH. B Ipouecce OnbITHO-3KCIEPUMEHTAIBHON
paboThl MCCIEAOBAINCH 3Talbl (POPMUPOBAHUS MOJArOTOBIEHHOCTH, KAYECTBO YCBOEHHUS TE€XHHYECKHUX
IPUEMOB  €IMHOOOPCTB; AampoOUPOBAIUCH KPUTEPHH CHOPMUPOBAHHOCTH MOATOTOBICHHOCTH -
OIpeJIeJIEHHbIE HKCIEPUMEHTAIbHONIPOrpaMMOM; OIpeaesiack ONTUMalbHas CTPYKTypa Y4eOHOro
3aHATHS; MCCIEI0BATNCH 0OBEM M COOTHOILICHHE MPUMEHSIEMbIX CPEICTBOOYUEHUS, B TOM YuCiIe 00beM
CpPEACTB M METOJOB TPUKIAIHOW (U3MUECKON MOArOTOBKHM; a TaKKe OINpeNessIiCsl ypOBEHb
c(OpMHPOBAHHOCTH (PU3NUECKON BOCHHO-TIPUKIIATHON MTOATOTOBICHHOCTH.

Ocoboe MecTo B MOArOTOBKE YAEISUIOCH BOCIHMTAHUIO MOPAJIbHOBOJEBBIX, ICHUXOJIOTMYECKUX U
HPaBCTBEHHBIX KayecTB. YecTb, COBECTh, BEpA U JIOJIT SIBUJIMCh OCHOBHBIMU LIEHHOCTSMHU, OPUEHTAUsS Ha
KOTOpbIE CIIOCOOCTBOBAjA IMPEOJOJCHUIO WIEHAMH KiIy0a IMCHXOJOoruyeckorodaprepa U MpuoOpETCHHIO
YyBCTBA OTBETCTBEHHOCTH 3a BBIIIOJIHEHUENIOCTAaBIEHHOU 3a1aun. «Hukro, kpome Hac», «OauH 3a BceX U
BCE 3a0[HOIO» - 3TH JI€BU3bl SIBJIAIOTCS OCHOBON BOMHCKOTO OpaTcTBa M IO3BOJISAIOT BBINOJIHATH
KOJUIEKTUBHbBIE 3aJjaHusl JiI000i ClIo)KHOCTH. BouMs JoCTHXKEHMS TOCTaBICHHOM LEJIH HEPEIKO
UCHOJb3YeTCsl CKPBITHIMIOTEHIIMA BO3MOXHOCTEH coJljaTa, MOSIBJIAETCS TaK Ha3bIBAEMOE «BTOpPOE
abixanuey. CosaT cHavajga JejlaeT CKOJIBKO MOXKET, a 3aTeM CKOJIBKO HaJo. BblllleHa3BaHHbIE KauecTBa
IpUOOPETAIOTCS, MPOSBIAIOTCAN MCIOJB3YIOTCS, HAlpUMEp, BO BpEMs MPBDKKOB C MapalIlOTOM,
IPOBEJCHUS MapII-OpocKa WM Kpocca, HOeANHKA B PYKOIIAIIHOM 000 U T.J.

KpOMe TOro, MnpoBOAWIIOCH CPABHCHUC PE3YJIbTATOB HHaFHOCTHKH(bHSHHCCKOﬁ BOCHHO'HpHKHaHHOﬁ
IIOATOTOBJICHHOCTH I[OHpI/ISI)IBHI/IKOBE)KCHepI/IMeHTaJII)HOﬁ T'pynibl C apMeﬁCKHMH HOpMaTuBaMHu II10
(bPISI/I‘ICCKOﬁ IIOATOTOBJICHHOCTHU IICPBOI'O Ioaa CJ'Iy>K6BI, B IIpoHecce KOTOpOro OBLI0O OTMEYEHO HX
COOTBCTCTBHC.

Ha 3akmrouuTenpbHOM dTame MPOBEACHHS OSKCIEpPUMEHTa OBUIM IMPOBEIACHBI BOCHHO-CIIOPTHBHBIC
COPEBHOBAHMS MEXKAY KypCaHTAaMH BOCHHO-TIATPUOTHYECKUX KIIyOoB «Jleryune wMbrmmy, «lllaHcy,
«decantHuk», «Mmenn 103 Bo3mymHO-mecaHTHOM nuBH3MKM» U «benblii kynom».llepen Hauamom
COPEBHOBAaHMUI OBUIO MPOBEACHO MEIUIIMHCKOE OOCJIEIOBaHHE YYaCTHHUKOB COpeBHOBaHWU. Bce ObLn
MpU3HAHBl TOAHBIMH K CIyXO€ B DJIUTHBIX MOJApPA3JIEICHUSIX pOCCUUCKONH apmuu. BoeHHO
MaTpuoTHUeCKuil Kiy0 «JleTydne MbIlny 3aBOEBaJ MEPBOE MECTO, aKypCaHTHI KiIyba Ha BCEX JTarmax
COpPEBHOBAHMI MOKa3alu 00Jiee BHICOKHE PE3YNIbTaThl, YeM KYpCaHThI U3 APYTUX KIYOOB.

du3nueckas BOCHHO-IIPpUKIIaJHAA IoATOTOBKA KakKk cucremMa  ABJISICT coboit COBOKYITHOCTH
B3aMMOCBA3aHHBIX H B33.I/IMOO6yCJ'IOBJ'IeHHBIX3JICMeHTOB, KOTOPELIC O6’LCI[I/IH6HLI i1 peajindaiun
o6pa303aTeanmx, BOCIIMTATCIIBHBIX, O3JOPOBUTCIBHBIX W BOCHHO-TIPHUKIIAAHBIX 3adad. 3Ty CUCTEMY
OTpaxa€T MOJCIIb, KOTOpad pa3pa60TaHa B COOTBCTCTBUUC 3dKOHOMCPHOCTAMHU U [IPUHIOUIIAMUA
I[OHpI/I?;BIBHOI\/'I IMOATOTOBKH, ATAKXE IICHUXOJOTO-IICAArOrt4yeCKMMU  yCJIOBUAMU, HCO6XOILI/IMI)IMI/I
JJISABBIITOJIHCHU S JOTIPHU3bIBHUKAMUA OoeBoit 3agadu (CM. CXeMY).

Moenb COCTOUT U3 4-X OJIOKOB: IIEJIEBOTO, COICPKATEIHLHOTO, e TSIILHOCTHOTO U PE3YJIbTATUBHOTO.
Cxema.

Mopens GpopmupoBanus GU3NIECKON BOCHHO-TPUKIIATHOMN MOTOTOBIEHHOCTH
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FTAMKL FTPHHLMETR @OFM B METOAM CPEOCTHA
1 AgsnTaioe HLF 1. CoomaTensiacTh 1. ¥pourise 1,06k [, Cneusamnree
2. Basomeif 2. AKTHEROCTH 2. Bheypodisie FCAaT orHHeCKHeE L ETL T
3. Doeio- 3. Harnaamsootw 2CnetHANL RBlE ¥RPEWIERRE
npupnaﬂugﬁ CrgEs 4. TIpsERaanocTH I.Tlpl-'lh'.ﬂﬂu'llll-ll.'-
IEHA A AL W 5. JobpoRonuHoeTs RETH CIOPTA
4 Q6abinassiuseid 6. KosmnmercHoc T
7. HapHETHEROCTH
=-I RIOK PEIVILRTATHBHBIR —I'
/ 1] [ABHUTATENLHO- MOPANLHO-
KOOPIHHAUMOHH- BONEBLIE
[ 3nanmn | [ ymenns li}"“l’ bKH || i KAMECTBA KAMECTBA
Veneinaoe AepTHeHHE BICHRID-APHETATIIE X Crenamsskii yponeHs NoHKoIosrHHecka
HAABKOR B RECTALIAPTHLIX YOTORHAY FOTORHOGCTH B BRINOAMcH K GOSakix 13834

N e

MprofpeTedie TEOPETHYCERHE IHAHMA ¥ NPAKTHYECKOTD ONLITE, He-
o XOOHMENX BOSHHOCTYEAMEMY CPOMHON eyl ANA yomeuHoro
BLMOTHEHHA MOCTARASHHLIX NCped HuM DoeBLIX Ja1an

[lenbto BHeApeHUs JaHHOM MopenusBiseTcss (opMupoBaHHE (PUIUUYECKON BOEHHO-TIPUKIAIHOM
MOJIrOTOBJICHHOCTH  MOJIOJIEKH JONPU3BIBHOIO BO3pacTa 3a CYeT MPUOOPETEHHs — ydalluMHCS
CHelHabHbIX 3HaHUN, YMEHUH, HABBIKOB, JBUTATEIbHO-KOOPIMHAIIMOHHBIX CIOCOOHOCTEH, XapaKTepHBIX
JUIE BOMHCKOHM CIIY’KOBI M TOJOXHUTEIbHON MOTHBAIMM K 3aHATHUSAM (PU3MUYECKOW BOCHHO-TIPUKIATHON
noarotToBkor CojepikaTeNbHBIA OJIOK BKIIIOYACT: 1eNb (PU3NYECKONH BOEHHO-TIPUKIIAIHONW IMOJATOTOBKH,
CIOCOOBI JIBUTATENIbHOM JIEATENIbHOCTH (BBIABJICHHBIE Ha OCHOBE JIMYHBIX IPEINOYTEHUH), STalHYyIO
METOJIMKY  (opMHpOBaHUS  BOEHHO-NIPUKIAJAHON  (PU3MYECKONW  TMOATOTOBIEHHOCTH, PE3YJIbTaThl
(HOpMaTHBBI), KOTOPBIE TOJHKEH MOKa3aTh JOMPU3bIBHUK.

K ocobenHoCTSIM MOJIETH ClIeTyeT OTHECTH:

» y4eT JIMYHOCTHBIX MPEANIOYTCHUH ydamuxcs K BUuaaM u (HopMaM(PU3NIECKON KYIbTYPhl; COIMAIBEHO
OIIOCPE/I0BaHHbIE JETEPMHUHAHTBI ONPEIENIAIONINE, COAEPKAHNE PU3KYIBTYPHOrO 00pa30oBaHMs;
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» 00s13aTenbHOE BKJIIOUYEHHE B IMpOrpamMmy (PU3MUECKOro BOCIMTAHUS pa3ieiioB (BOCHU3WPOBAHHBIN
Kpocc: Oer mo nepecedyeHHON MECTHOCTH C MaJIOKAIMOEPHOW BHUHTOBKOHM, METaHHE I'paHAaThl BECOM
500 rHa JAMBPHOCTH W TOYHOCTH HA TEPBOM TPETH TUCTAHIMH M CTPeNbOy H3ManoKanuOepHOU
BUHTOBKM Ha IOCIEIHEH TpeTH IUCTaHIUM, MOJIMATIOH (JIETHMH M 3MMHUH) - KOMIUIEKCHOE
CIOPTUBHOE MHOTO0OpHE H.T.I.), HANPABJICHHBIX Ha (JOPMUPOBAHHE BOCHHO-TIPHKIAIHBIX KaYeCTB;
UCIOJb30BAaHUE B  IEJArOrMYecCKOM Ipouecce  pa3pabOTaHHOWMETOAMKH  IeAaroru4yeckoro
B3aMMOJICHCTBHS Ha Pa3IMYHBIX dTanax OO0y4eHHs; UCIIOIb30BaHUE OJIOUHO-MOAYIBHONW TEXHOJIOTHH
00y4yeHMs Ha 3aHITUAX 110 BOCHHO-TIPUKJIAJHON (PU3NYECKOI TOATOTOBKE;

» JIMYHOCTHO - OPHEHTHUPOBAHHBIM IOAXOJ B OCBOGHHHM YydeOHOroMaTepuasa, 0O0YyCIOBIMBAIOIIUI
pa3BuTHE Y 00y4aroIlMXCsl LEJOCTHONM CUCTEMBl LIEGHHOCTHBIX OpHeHTalui. Cienyer OTMETUTh, YTO
JUYHOCTHBIE TOTPEOHOCTH HE MPOTHUBOPEYAT OCHOBHBIM TpeOOBaHMUSAM MMOATOTOBICHHOCTH K
YCIIOBHUSIM BOMHCKOMCIYKOBI, a BBICTYNAIOT KaK MHTETPUPOBAHHBIE, CIIOCOOCTBYIOIINE MOBBILICHUIO
MOTHBAallMM K IIEHHOCTSM ()U3MYECKOH KYIbTYphl C TMO3UIUUIPO(PECCHOHATBHO-TNYHOCTHOTO
pasBUTHS U YCHEIIHOCTH colManbHOManantanuu. HampaBieHHOCT 00pa3oBaTenbHOIo Ipolecca
CHUpaJeBUAHAS - [OJpa3yMeBarollasl Ha BceX dTanax oOydyeHUs IMOBTOPEHUE HCOBEPLICHCTBOBAHUE
paHHEe M3Yy4EHHOIO0 MaTepuaga M MOJIYy4YeHHE HOBOTO. boiblioe BHUMaHUE B IpOrpaMMe YIEIIECHO
BOCIIUTATEIbHON pabote c y4auuMmucs, YUHTHIBAOILIEH ux BO3PACTHBIC u
UHAMBUYyallbHbIeOCOOCHHOCTU. Pacnpesnenenne yueOHOro BpeMeHHM IO BHJIAaM CHOPTACHOCOOCTBYET
BBIITOJIHECHUIO 3asIBJICHHBIX LEJIEH U 3a4a4.

JleaTeNbHOCTHBIM OJIOK BKJIOYaeT B ceOs dTambl (HOpMUPOBAHHSI(PHU3MUECKOW BOCHHO-TPHUKIATHON
MOATOTOBJICHHOCTH, IMPUHITUITBI OPTaHU3aINH YIeOHO-TPEHUPOBOYHOTO Iporiecca, Gopmbl (HU3NIECKOTO
BOCIIUTaHMsI, METOJBI M CPEICTBA UX JOCTH)KCHUS. Pe3ynbTaTUBHBIN OJIOK BKIIIOYAET B ceOsi OCBOCHHBIC
3HAHUS, TPHOOPETEHHBIE YMEHHUsS M C()OPMHPOBAHHBIC HABBIKM B (PH3UYECKONW BOCHHO-TIPHUKIIATHOM
MOJITOTOBKE, & TAK)XKE JBUTATEIIbHO-KOOPAMHAIIMOHHBIEH MOPAJIBLHO-BOJIEBBIC KayeCcTBa, YTO ITO3BOJISET
BOCHHOCTYXAIIEMYCPOYHON CIIY)KObI MPUMEHSTh TEOPETUYCCKUE 3HAHHS M MPAKTUICCKHHOMBIT IS
BBITIOTHEHUSI TIOCTABIIEHHBIX TMepell HUM OOEBBIX 3aJad. B mpoiecce HCMONB30BAaHUS METOIUKH
AQHKETUPOBAHUS JONMPHU3BIBHUKOB OBLJIO BBISBICHO, YTO JUIS YCIENIHOTO IPOXOXKICHUSACTYXObI OHHU
BBIOpaNM JiBa OCHOBHBIX BHJa CHOPTHUBHBIX CIICIUATU3AIMI: aTIETHYECKYl0 TUMHACTUKY - 78% u
eIMHOOOPCTBa (pyKoMamHeid 00, 60eBoe cambo0, Kapare, KUKOOKCHHT, OOKC, BOJIbHas OopbOa) - 85%.
Jns  pa3paOOTKu METOAWKH, HalpaBlIeHHON Ha (opMHUpoBaHHEPUINIECKOW BOCHHO-TIPUKIAIHOM
MTOJITOTOBJICHHOCTH, ObLTH YATEHBINPEAOYTCHUS yUanmxcs, MO3TOMY CrieTaIbHas
MOATOTOBKABKJIIOYANa B ce0si: OOEBYI0 TEXHUKY CTOEK; TEXHHMKY MEpEeMEUICHHH; TeXHHKY CTPaXOBKU
(mameHus1, TOICPKKH, TO3UPOBAHNE KOHTAKTA), TEXHUKY YAApPHBIX JEUCTBUU (yIapbl pyKamMu, yAapbl
HOTaMH);

TEXHUKY KOMOHWHAIMM; YKpelieHue YJIapHbIX dYacTed pYK, HOTr; «HAOWMBKY» MBIIIEYHBIX TpYIIII
(TynoBuiie, 6e1po, pyKH); TEXHUKY OpPOCKOB B CTOHKE;

TCXHUKY 00IEBBIX IIPpHUEMOB.

[TepBriii TOa 00ydYeHHUs BKIIOYMI B ceOs2 dTama: aJanTallMOHHBIN M 0a30BBIN (pa3[eeHrne Ha dTarbl
00ycCIIOBIEHO MOP(OJIOTHYECKUM  HMIICUXOJIOTHYSCKAM  Pa3BUTHEM IOJPOCTKOB, OCOOEHHOCTSIMU
MPUKJIAHOTO Ha3HaYeHUs (PU3NUEeCKOW BOCHHO-TPUKIAAHON TMOATOTOBKH); 3agada MEepBOTO dTama -
ajanTaus ydJaluxcsi K HOBBIM YCIOBHSM oOydeHus. OCHOBYy yd4eOHOro Marepuaiga COCTaBIISIOT
MOATOTOBUTENbHBICPUZNYSCKUE YIPAKHEHUS, HAMpaBICHHBIE Ha pPa3BUTHE HAYAIbHBIXYMEHHH U
HaBBIKOB, HM3Y4Y€HUE MPOCTEUIINX ABWKEHHI B MPEOJIOJEHUH TOJIOCH MPEMSITCTBUM, aTIECTUYECKOU
TMMHACTUKU U APYTUX BUJOB criopTa. MOTOpHAs INIOTHOCTh 3aHATHI HEBBICOKASL.
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Ha 2 oranme 3HauuTenpHO YyBENMUWICS OO0BeM (PU3MUECKUX YINPaKHEHWH BOCHHO-TPUKIATHON
HAIIPABJIICHHOCTH MW, KaK CIEACTBHE, MOTOPHAs IUIOTHOCTb 3aHATHH, IOBBICWIINCH WHTEHCHUBHOCTH
BBITIOJIHEHUS YIIPXXHEHUH U 0011ast Harpy3ka. beut BBeieH BoeHusnpoBaHHbiiikpoce - 2000 metpos (500
METpOB Oer Mo Nnepece4eHHOW MECTHOCTH, METaHHe I'paHaThl Ha TOYHOCTh uepe3 500 MeTpoB, cTpenbda
nmo wmumieHsM depe3 1500 merpoB). JIOMpU3BIBHUKH JOJDKHBI OBUTH BBIOpaTh BHJ CIOpTAa U
IIPUHATbYYACTHE B COPEBHOBAHUAX U CHAPTAKMANax IO BOCHHO-IIPHUKIAJHBIMBHIAM CIIOPTA, BBIIIOJIHUB
CIIOPTUBHBIE PA3PSIIbI.

Ha BropoM romy oOydeHusi- 3 3Tam - BOCHHO-NIPUKIJIAJHOHN CIIELHANU3AlUK - y4eOHBIH Marepual
YCIIOXHAJICA, TaK KakK (1)I/ISI/I[IGCKI/IC YIIPpA)KHCHUA HCIOJB30BAJIMCh C YUCTOM YBCIWYCHHA B CTOPOHY
BOCHHO-TIPUKJITHOM HAIPaBICHHOCTH. BBOIMIOCH TOHATHE «0oeBas 3ajavya» M MOJCIUPOBAIUCH
6oeBbIe ycnoBus. Y 00y4aeMbIX ()OPMHPOBAIIHCH:

> YMCHHE CBS3bIBATh pE3yJIbTaThl (PU3NYECKOH BOCHHO-NPHUKIIAJHON IOATOTOBKH C TPeOOBaHUSIMHU
OOEBBIX YCIIOBHIA;

> YMCHHC NPOSABIIATH IHOJYUYCHHOC 3HAHUC MCETOAUKU paSBI/ITI/IHHCO6XOI[I/IMBIX (bHSI/I‘ICCKI/IX Ka4yCCTB:
CHJIBI ¥ CIICIIUATLHOM BBIHOCJIMBOCTH,

> YMCHHEC aHAJIM3UPOBATD U OLUCHUBATH KAY€CTBO BBINNOJIHCHUACIICIIUAJIBHBIX JIBUTAaTCIIbHBIX HeﬁCTBHﬁ,
BBISBIIATH OIIMOKH 1 HaXoOdUThb CITOCOOBI UX pelICHuUsA.

Tpetbeit rog o0yueHus - 4 aTan 00600IIAIONINH, XapaKTEPHU30BAJICS BRICOKUM YPOBHEM CaM0O00Opa30BaHuUs
yuamuxcs. Ha nanHOM sTanenpenoaBaTesib KOPPEKTUPOBal Y4EOHBIHM MPoLecC ¢ y4eTOM MpeICTOosIIen
CIIy>)kObl JTOTIPU3BIBHUKOB B psanax Boopyxennsix Cun PY3. Beicokas opraHM30BaHHOCTb 3aHATUN
MO3BOJISIIA  BBIMIOJIHATH ~ TEXHUYECKHUCIOXKHBIC  JBWKCHHS W (U3WYECKUE  YIPAKHCHHUS B
M3MEHSIOIIUXCSAYCIOBUSIX, CTPENbOY, Kak U3 yueOHOro, Tak U U3 OOEBOT0 OPYKHSL.

Ha Bcex sTanax moaBoAWJINCh UTOTH MPOICIAHHON PabOThl, BHOCWIUCH KOPPEKTUBBL. B pazpaboranHoi
porpaMMe OTPakeHbI CrellMaabHble TPeOOBaHMS VISl IAaHHOTO JTara:

» 3HATh OCOOCHHOCTH BOWHCKOW CITY’)KOBI M €€ BJIHMSIHHE Ha 3/I0pOBHEBOSHHOCITY)KAIINX, HOPMATHBHEIC
TpeOOBaHUSA K PA3BUTHIO PU3NUECKUX KAYECTB U K C(HOPMUPOBAHHOCTHU CIIELUANIBHBIX JBUTATEIBHBIX
YMGHI/II\/JI 1 HaBBIKOB, HCO6XOI[I/IMI)IX JJId BBIITOJHCHUSA 3a/1a4, TOCTABJICHHBIX MEPEI COJIAATOM CpO'—IHOﬁ
CITYKOBI;

> YMCTDb BBINOJHATE ABUTAaTCIIBHYIO JACATCIBHOCTE B OKCTPEMAJIBHBIX  YCIOBUAX (OHaCHOCTB,
MCHAIOIIasACs O6CTaHOBKa, HECTaHAapTHasACUTyalus, yCIOBUA OrpaHquHHOﬁ BUIUMOCTH,
nepeccucHHass MCCTHOCTD, He6JIaFOHpI/I$ITHBI€ KIIMMAaTUYCCKUE YCIIOBUSA, YCTAJIOCTb, IEPErpy3ka u

T.1.);

» BBINIOJHATH Mapil - OPOCKH O NEPEeCeueHHONH MECTHOCTH, MPEOI0JIeBaTh MPETSATCTBUS Pa3TMYHON
CIIO)KHOCTH, BIJIQJIETh NPOCTEHIIMMHU NpUEMaMU €IWHOOOPCTB, y4aCTBOBAaTh B COPEBHOBAHUSAX IO
pa3IMYHBIM BHJAM CIIOPTA, BBINOJHATH B3pOCIBIE CIOPTUBHBIE pa3psibl, IPOBOAUTH 3aHATHS C
MOAPOCTKAMU U3 MIIAALIUX TPYIIIL.

Kpome Toro, 6111 OnpeiesieHbl MEKIMYHOCTHBIE OTHOIIEHUSyYaIlIUXCsl, 3aKaHYMBAIOLINX 00ydeHue 1o
nporpamMMe: CrnocoOHOCTEpadOTaTh B KOMaHJE MpPU BBINOJHEHHMH 00€BOH 3amauu, chOpMUPOBAHHOCTD
HABbIKOB MEXJIUYHOCTHOTO OOIIEHHS, STHYECKHMX HOPM, KOHCTPYKTUBHON KPUTHKH U CaMOKPUTHUKH.
[IpoBeneHHOE ~ AHKETUPOBAHUENOATBEPAUIO  IOJOKUTEIBHYIO  AUHAMUKY  POCTa  MOpPAJIBHO-
BOJIEBBIXKA4YECTB, BCJEACTBUE YEro Bce 42 4yenoBeKa 3KCIEPUMEHTAIbHOM TPYyNIbl IMOLNUIM CIYKUTh B
apMUIO - 8 YeJIOBEK M3 HUX OCTAIUCh B APMUU HAa KOHTPAKTHOM ocHOBe, 12 - paboTaioT B MUIMLIMH, 4 —
npojokmin cinyx0y B MYC. U3 KOHTpOJIbHOM Tpynmnbl B apMUU OTCIHYKWIHM Juiib 21 venosek; 12
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YeJIOBeK OBLIM MPU3HAHBI HETOJHBIMU K CIYXO0€ MO COCTOSIHHIO 370POBBS, 15 UelOBEK MOCTYNUIM B
BBICIIIME y4eOHbIE 3aBECHMSI, a 2 YeJOBeKa YKIOHWINCH OT MpU3bIBa. YueOHasi MporpaMMa HampaBiieHa
Ha (hopMupoBaHHE PU3NUECKONBOCHHO-TIPUKIATHON MMOATOTOBICHHOCTH U COOTBETCTBYET COBPEMEHHBIM
TpeOOBaHUSM, MPEAbSIBISIEMbIM K NPU3BIBHUKAM, a Takke sBisieTcs 3((EKTUBHBIM HHCTPYMEHTOM IIO
MOJITOTOBKE JIOMPU3BIBHON MOJIOZICKH K BOGHHOH CITyx0e.

Tabnuna
JluHamuka o0IIel U CIeHaIbHOM TOATOTOBICHHOCTH IO PU3BIBHIKOB

Mpumeuanue: 1 - nocpewrnocms, P - docmoeeprocme pasiuuuil, KYPCUBOM BblOENeHbl MeChbl Hd
CHeyuanbHy10 N0020MOGIEHHOCb, HCUPHLIM KYPCUBOM - UHMESPANbHbINL meCcm - NOKA3amelb B0€HHO-
NPUKIAOHOU Pu3uLecKoll N0OO20MOBIEHHOCMU.

3akiiouenue. IIpoBeneHHOe wHccleOBaHUE TI0Ka3ajo, 4YTO €IWHOOOPCTBA, BOCHHO-TIPHKIIATHOE
MHOT00OpbE, IMOJUATIOH, BOCHU3UPOBAHHBIC UIPHl CUMHTAIUCH OOEBBIX NEHCTBUN HauOoOJee IOJHO
OTBCYAKOT (1)I/I3I/I'-ICCKOI71 BOCHHO-HpHKJIaI[HOfI IMOATOTOBJICHHOCTU MOJIOACIKH OOIIPU3BIBHOTOBO3pAaCTa U
COCTABIISIFOT OCHOBY HX IOATOTOBKM K BOMHCKOH CIIy:kOe. UeThIpexdTanHbiid mporece (hOpMUPOBAHHS
¢bu3n4ecKoil BOGHHO-TIPUKJIIATHON MOTOTOBICHHOCTH MO3BOJIIII YHAITUMCS SKCIIEPUMEHTABHON TPYIIIBI
0oJiee Ka4eCTBEHHO aJalTHUPOBATBhCS K YCIOBHUSMMKH3HH B BOCHHBIX JIarepsix; HAYYUTHCS OCHOBHBIM
ABUTaTCIIbHO-KOOPAWHAIIMOHBIM YMCHHAM MW HaBbIKaM eI[I/IHO60pCTB u aTHeTquCKOﬁFHMHaCTHKH;
OCBOWTDH CIEIHMATbHBIC YMCHHS - TPEOJIOJICHHE IOJIOCHI TMPEMSITCTBUHN, CTpeiabOy, METaHHWE TpaHaTHI,
yCeuiHO JACEMOHCTPUPOBATH CBOU BO3MOXHOCTH B CHGHI/I&JII)HOI;'I ACATCIIBHOCTH JOIIPU3bIBHHUKA-
BOEHU3UPOBAHHOM Kpocce.ChopMupoBaHHBIE B MpoIlecce MOATOTOBKH 3HAHUS (OCOOCHHOCTH BOMHCKOU
CJIY)K6I>I, mpaBujia MOBCACHHA B 3KCTPCMAJIbHLIX CUTYyAllUAX, IIpaBUJIa OKa3aHUWA HepBOﬁ MCI[I/IHHHCKOﬁ
MIOMOIIIHN ), IBUTATEIIbHO-KOOPANHAIIMOHHBIE (TP PEepESHIIMPOBOYHBIC, PEarupYIONIHE U OPUCHTAI[HOHHBIC)
1 JIMYHOCTHBIC (MOpaJ'II)HO-BOJIeBI)IC, MOTHBaHHOHHBIG)CBOfICTBa Aar0T BO3MOYKHOCTH JOINPU3BIBHUKAM
UCIIOJIb30BaTh UX KaK BOOIECTBEHHO IOJIC3HOM NESITEIBHOCTH, TAaK U B BOCHHOW CIIy)KO€ W BBIOPaHHOM
npodeccun.llpoBenennoe wucciaeaoBaHue TMokazalo APGEKTUBHOCTh HCIOJIb30BAaHUS  CICAYIOIINUX
MeJarornyeckux yciuoBuil ¢GopMupoBanus (U3MUECKON BOEHHO-TIPUKIAIHON MOATOTOBICHHOCTH:
CYyOBEKT-CyObEKTHBIXOTHOIIEHUH MEXAy JONPHU3bIBHUKAMU W HHCTPYKTOpaMU-IIpenofaBaTesiMu;
CONIEp’KaHusl CHelHalbHBIX (OPM W METOAOB OpPTraHHW3alMM TMOATOTOBUTEIHHON AESITETbHOCTH
O6yanOHIHXC$[I I/IHI[I/IBI/II[yaJ'II)HI)II\/JI moaxod, MOACIHPOBAHUC OKCTPEMAJIBHBIX YCHOBI/Ifl BBITIOJIHCHU A
JBUTATEIbHBIX ACUCTBUN U HEOOXOUMOCTh Y4aCTHUs JOTPU3LIBHUKOBB COPEBHOBATEIBHOM AESITENFHOCTU
110 IPUKIIAJJHBIM BUAaM CIIOpTa.
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AmeroBa Tumypa HycperoBuua
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Annomauyun. B cmamve 6yoem npedcmaeieH Kpamkuti 0030p uxngopmayuu o mom Kaxkue usMeHeHus
npousowiiu 6 Yzbekucmane 3a nepuoo Hesasucumocmu. Kax cmpame yoanoce omxpvimv HOBYVIO
cmpanuyy ceoetl ucmopuu. M nauamo HOBbLI Nymb yoeusisi 0coboe HUMAHUe MAKUM HANPAGLEHUIM KAK
opyarcba, 006pococedcmeo, NApMHEPCMEBO C COCEOAMU.

Knrwueswvie cnosa. I[lonumuxa, ouniomamusi, ucmopus, pepopmvl, cmpamecus, MeNCOYHAPOOHbLE
opeaHusayuu, Hosvlll Nymov, Opyucoba, NApmMHEPCME0, PeSUOH, NPUOPUIEMbl, UHUYUAMUBYL, AKMYAlbHbLE
npoobaemol.

Ilepuon HezaBucuMOCTH CTa NepeoMHBIM MOMEHTOM [yl BOSHUKHOBEHHS HEOOXOMMBIX YCIOBHH JUIs
V30ekucraHa kKak HOBOW CTpaHbl. 3a 32 JETHUM MEpHOJ]| CYIIECTBOBAaHUS CYBEPEHHOTO IOCYAapCcTBa
CTpaHe yAajJoch NOOUThbCS OOJBIIMX ycIeXoB BO Bcex cdepax. ITomuTuka, SKOHOMHUKA, AMIIOMATHS,
UCTOpUS, COTPYIHUYECTBA MEXAYy Y30eKncTaHoM U cTpaHamu LleHTpasibHON A3uu MOKa3bIBaeT, YTO Ha
CeroJHSAIIHEN JeHb Y30eKHCTaH MPOBOJAMT KOHCTPYKTHBHYIO B3BELICHHYK) U OTKPBITYIO IOJUTHKY.
Koropas momoraer mO3UTHUBHO YKpEIUIATH aBTOPUTET CTpaHbl Ha MeXIyHaponHoil apeHe. Kax
MOKa3bIBa€T MUPOBON HCTOPUUECKUI OMBIT JUIsl TOCTPOUKH HOBOM CTpaHE! HE00X0/IMMO UMETh YETKYIO U
MPaBUJIILHYIO CTpPATETHI0 MO KOTOpPOHM cTpaHa OyneT pa3BuBarhcs. "COBpEMEHHAasl CTpaTerus IeHCTBUMA
2022 — 2026 rr mpexycMaTpuBaeT OCHOBHBIE INYTH IO KOTOPhIM Y30€KHMCTaHy HEOOXOJUMO Oyner
nBuratbes naibiie. OCHOBHAs CyTh CTpaTerMy JUAJIOr C HApOJOM IO BceM HampasieHusM. CeronHs
CTpaHe yJaJloch OTKPBITh HOBYIO CTPAHMIlY BBIMTH Ha HOBBIM NyTh. Tpaaulinu, MEHTAIUTET, UCTOPHUS,
KyJlbTypa, Hayka BOT IO 3THM HalpaBieHUsIM HAET pa3BUTee Hamero rocyaapctBa. CoBpeMeHHbIE
VMHUIMATUBBI B PEIICHUU PETHOHAIBHBIX IPOOIEM U PErHOHATIBHOTO MEKYHAPOJIHOTO YPOBHSL.

OTO camble OCHOBHBIE LIETHU U 3a1a4¥ KOTOPBIE CTOSAT HA CErOMHAIIHEN ACHb mepen rocynapcrsoM .Ilemn
BHEIIIHEH MOJUTHKH Y30eKucTaHa YKpEeIUIeHUs] COTPYAHUYECTBA ¢ MEXAYHAPOIHBIMA M PETHOHAIBHBIMU
opranuzanusiMu. Perienus camblx BaKHBIX NMPoOJIeM KOTOphIE 3aTParuBalOT MPUOPUTETHI Y30E€KUCTaHa B
Mupe. 6osee Toro Y30eKUCTaHy YAaJIOCh CO3/1aTh YCIOBUS Ul YKPEIUICHUSI COTPYAHUYECTBA C COCEISIMU
Kupruscran, Typxkmenucrtan, Tamxukucran, Kasaxcran. OCHOBHbIE CTpaTe€rM4ecKkue HapTHEPHI B

! https://lex.uz/docshttps://president.uz
or 28.01.2022 r. Ne VTI-60
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peruoHe MeXIy CTpaHaMH U Y30EKHMCTaHOM CYIIECTBOBAJIM OIpENeIEHHBIC Mperpajbl, KOTOpPbIE
HE00X0uMO OBUTO pemmnTh. [ yKperieHus y3 apyx0el Mexay ctpanamu 11 .M Mup3uéeB npumoxui
Oonpme ycunus ans Oyaymero crtpansl. CoBepias rocynapCTBEHHBIE BHU3MTHI B CTpPaHbl PEruoHa
OCHOBHOM 1I€JIbI0 KOTOPBIX OBUIO YKPEIJICHUIO IPYKECKUX U CTpAaTern4yecKux OTHoLIeHud. B pesynbrare
KOTOPBIX MEXIy Y30eKHCTaHOM W CTpaHaMH pPErruoHa OBbUTM TOANMCAHBI JOTOBOpPA U JOKYMEHTHI
ucropuyeckoro 3HaueHus. K npumepy mexny YizOexuctranom u Kupruszcrtanom Obll peméH BOIpOC
MOTPaHUYHOTO Xapakrepa. beun moanucan noroBop o patudukanuu ['ocyaapcTBEHHBIX TpaHULl. Mexy
IBYMsl pecHyOJMKaMHu II0cjie MOANUCAaHMA JAHHOIO JOroBopa IIpO3Bydaia IUTAaTa CO CTOPOHBI
npesugeHTa Kupruscrana 3akiilouuB JaHHBIN J0roBop «Bbl mpeBpaTWiiv I'paHULBl MEXYy CTpaHaMU B
30HY ApYyxObI 1 1oOpococencTBa CTpaHbl perMOHA PAa3BUBAIOTCSA CTPEMHUTEIBHO U CTPEMSITCS K OTKPBITOM
U HOBOW JPYKHOH IIOJUTUKE. MOXHO IPUBECTH MAcCy IPUMEPOB II0 YPOBHIO Pa3BUTHUSA ACIIEKTOB
COTPYIHUYECTBA MEXY CTpaHaMH ¢ TaJ)KUKHCTaHOM, HaJIa)kKEHO aBHacooOLIeHne ¢ TypKMEHUCTaHOM, U
Kazaxcranom ObUT MOAMMCAH JOTOBOP O CTHIKE IOCYJAPCTBEHHBIX TPaHMIl MEXAY Tpems crpanamu 2018
rogy ¢ TypkmeHHucTaHOM pa3BuTa cepa COTpyAHHUYECTBA B SHEpreTuke Y30ekucraH 3a 32 JeTHUi
[epUOJ] HE3aBHUCUMOCTH MpPOILIEN AOITUN MYTh HMCTOPUYECKOTO U TMOJUTHYECKOIO Pa3BUTHUS CTOMKO
OTCTauBasi COOCTBEHHbIE MOJIMTUYECKHE MHTepechl. Ha pernoHanbHOM M MEXIyHApOJHOM YpPOBHE U
HoBoro VY30ekucrana sTa 3ajgada cTpaTerndyeckoro 3HadeHus. CMmenble HWHUIMATHBBI B  paMKax
MEX/YHApPOAHBIX OpraHU3alMi IO PEIICHUIO0 aKTyaJbHBIX IMpoOsieM. OAHOM W3 KOTOPBIX SBIISETCS
Adranckas mnpobnema. IlpoBoas KoH(MEpEeHIIMH MEXIYHApOAHOTO YPOBHS IO PEHICHUIO JOHHOTO
BOMpoca. Y30EKUCTaH YKpeIUlsieT MO3ULIUM B IJIaHe JpYyXObl M napTHEPCTBA. MexIyHapoHast
KoH(pepeHms npoBenéHHas B Tamxkente 27 mapra 2018 roma 310 1M0Ka3piBaeT B 0COOEHHOCTH
VY30ekucTaH 3aMHTepecoBaH B CTaOWIM3allMM CUTyallMM B coceAHed pecrnyOnuke Adranucrad. B
cTpaterun pa3Butus HoBoro VY30ekucrana o0003HaueHbl UYETKHE HANpPABICHUSI DPA3BUTUS BHELIHEH
MOJIUTUKU B IJIaHE MPOOJIEM KOTOPbIE CYIIECTBYIOT B PETMOHE MUP APYKOa YBaXKEHUS K COCEIIIM OCHOBA
paszButusi HoBoro Y30ekucrana.

OnHako BakHOE MECTO B IepcrnekTuBe pa3BuTus HoBoro VY30OekucraHa urparoT pervoHajbHble U
MEXIyHapoAHble opranuzanuu. HanmaauB mnoiauTHYECKyr0 CUTyaluio B cTpaHe mnpesuzpeHt .
MMup3uéeB 0003HauMJI OCHOBHBIE HANpaBJIEHUs MO KOTOPbIM Y30eKucTaH OyneT COTpyIHHMYaTh C
MEXIyHapoaHbIMH oOpranu3amusM u B ocobeHHoctu ¢ OOH, OBCE, EC. OcHoBHbie cdepbl
COTPYJHMYECTBA MHBECTULIMHM B TNPOMBIIUIEHHOCTh Pa3BUTHE MEIULUHBI, KyJIbTYpBI, CIOpTa, U
oOpa3oBaHMsl B MPHOPUTETE CTAOMIM3AIMs COTPYJHHUYECTBA B BOCHHON cdepe s yKperieHus
0e30macHOCTH M CcyBepeHuTeTa cTpaHbl B JaHHbIH MoMeHT CIIIA u Poccus mpeanoXuwin cTpaTeruio
pa3zBuTus Mexy Y30ekuctanoMm u LlentpanbpHoit Azueit. 2019 — 2025 r CIIA u 2021 — 2025 r Poccus B
CTpaTerusx JByX cTpaH 0003Hau€Hbl KOHKPETHBIE 1eNIU U chepbl COTPYAHNYECTBA peruoHa U cTpaHsl. 1o
pa3HbIM BOIpOCaM IMPEXJE BCEro 3TO CTA0MIM3alMsl, SKOHOMUKU pPELIEHHs] MpOoOJIeM pPEeruoHaIbHOIO
ypoBHA. Pa3Butus cdepsl 00pazoBaHus, MOJEPHU3ALUS apMUH COTPYAHUYECTBO IO pa3HbIM BOIIPOCaM
MEXy MpaBUTEIbLCTBAMU JIBYX CTpaH. Y3bl JApYKObl MeXIy Y30eKHUCTaHOM U cTpaHamu lleHTpanbHOU
A3uu ObUIM YKpEIUIEHbI B MepHoJ] MaHAeMHH. B 3To Bpemst Becb Mup OOpoJiCs C BHPYCOM, JIPYKHO,
cruiou€énno. Ctpan LlentpansHoit A3um manaemus He obomia ctopoHon. Beictymast Ha 75 ceccun OOH
24 oktsa6ps 2020 roga I .M Mup3uéeB BbABUHYN MHULUATHBY. Ellle 0 co3maHMM MEXIyHapOJHOTO
KOJIEKCa 3/[paBOOXPaHEHHS] YTOOBI MUP CMOT YBEPEHHO U CIPABEUIMBO OOPOTHCS C MUPOBBIMU BBI30BAMU
IIpU NOJIEpKKe ¥Y30eKucTana Ha rpaHulie Mexy Kuprusuei u Y30ekuctaHoMm ObLT IOCTPOEH TOCIHUTANb
g 60apHBIX BHpycoM, COVID — 19. Uto noBnusio Ha yKperuieHue ApYxKObl M MapTHEPCTBA MEXKIY
crpanamu. OOmIas UCTOpUS TPAJULIMK, MEHTAIUTET, U KylbTypa cTpaH LleHTpanbHON A3uM MO3BOJAT
pa3BUBaTh MOJUTHYECKHE U TUIUIOMAaTHYECKHE OTHOILIEHUS MEXIy CTpaHaMH BecbMa JAMHAMU4HO. YUTO

2 https://www.gazeta.uz/http://old.muslim.uz/
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caMO€ TIJIABHOE Yy KaKIbIM M3 CTPAaH €CTh CBOM PETMOHAIbHBIE M MEXAyHapoaHsle uHTepechl. LI .M
Mupsuées B kuHure HoBpiii VY30ekucTaH cTpaHa JAEMOKPAaTHYECKHX MpeoOpa3oBaHWil OONBIINX
BO3MOXXHOCTEM M mpakThyeckux naen. OTMeval, 4TO CErOAHSIIHUN Y30€KHUCTaH 3TO HE BYEpaIIHUN
V36ekucran cTpaHa npouuia OOJIBIION 3Tanm pa3BUTUS IpoBeneHbl pedopmbl Bo Beex cdepax. Camoe
IJIABHOE HAJAXEH AUANOr ¢ HapoaoM. PedopMbl mO3BONMMIM B KOPHU W3MEHHUTHh CHTYalMIO B CTPaHE H
IIOJIOKUTEIBHO, YBEPEHHO Pa3BUBATHCA.

Crparerust Pazputus HoBoro Y30ekucrana mpeaycMaTpUBAaeT TaKKe BAKHBIE MOMEHTBI JUIsl Pa3BUTHS
o0miecTBa Jualior ¢ HapoAoM Ha wHU(poBoM ypoBHe. llpenocraBieHne KavyeCTBEHHBIX YCIYT
pedopMupoBaHUe CHCTEMBI TU(POBOTO OOCITYKMBaHUS BO Bcex cdepax u ['ocymapcTBEHHBIX OpraHax.
ITocTpoenust u paspaborka rminana Ludposori Y36ekucran 2030. Pa3Butme cenbCKOro Xo03siicTBa U
pa3BHUTHE TOPTOBJIM C COCEISIMU - 3TO OCHOBHBIC HampaBlieHus1 pa3Butus HoBoro Y3bekucrana. Ceromns
VY30ekucraHn cTpaHa C BEJIMKUM HMCTOPUYECKHM IPOIUIBIM U HOBBIM Oyayuium. IIpusHanue aBTOpuTETa
MEXIYHAPOAHBIMU ¥ PETHOHATBHBIMU OPTaHHM3AIMSIMH CTA0MIBHO pPa3BUTasi SKOHOMHKA YBEPEHHO U
JUHAMHYHO Pa3BUTHIE JUIJIOMATUYECKHUE OTHOILIEHHUS C COCEISIMHU CTpaHa 3acilyXKujia YBEpPeHHOE
Oymyliee U TMHAMHYHOE €€ Pa3BUTHE B OCOOCHHOCTH CTOMT OTMETHTh UTO :

OOHOBJICHHBIN BHEITHETIOIUTUYECKUI KypC CTPaHbl 00eCIeYr HEOOXO0MMBbIE YCIOBUS ISl IPOBEACHHUS
HKOHOMHYECKUX pedopM.

TalKeHT 3aMHTEPECOBAaH B yCKOPEHHOM SKOHOMMUYECKOM M TEXHOJOTMYECKOM Pa3BUTUH, CBOEBPEMEHHOM
OOHOBJICHHY HAIIMOHAJILHOW SHEPreTUYECKOM, TPAHCIIOPTHON M COUMAIbHOW HHPPACTPYKTYpPHI. [ 3THX
LeJiel BJIACTSAM CTpaHbl HEoOXoauMbl (puHaHCOBBIE pecypchl. IIpuBieueHne pecypcoB rocyaapcTBamMu
MOKET OCYHIECTBJIATHCA PA3IUYHBIMU IYTAMHU: dMUCCUEH JOJITOBBIX Oymar, MOJIYyYEeHHEM JO0XOAOB OT
cObITa COOCTBEHHOM MPOAYKIMH 32 pyOeKOM, IPUBIICUEHUEM MPSIMBIX HHOCTPAHHBIX MHBECTUIIUN B CBOIO
SKOHOMHUKY.

[Toxkanyii, oqHUM M3 HauboJiee YCIEUIHbIX M INPOAYKTHBHBIX HalpaBlleHHH coTpyaHudectBa Poccun u
VY30ekucraHa Hapsily ¢ SKOHOMHMKOW CTajo B3aUMOJENUCTBUE B cepe 0Opa3oBaHus U Hayku. Emeé onHum
BaXXHBIM (PaKTOPOM TaKXKe SIBJISETCS CO3/1aHUE BOKPYT Y30eKucTaHa nosca 6e30macHOCTH, CTaOMIIbHOCTH
1 100pOCOCECTBA;

» YKpeIUIeHHEe MEKAYHapOAHOro HMHIKa PecnyOnukm VY30ekucraH, AOBENEHHE 10 MHPOBOTO
coo011ecTBa 00bEKTUBHON HH(OPMALIMK O IPOBOJIUMBIX B CTpaHe pedopmax;

» COBEpUICHCTBOBaHHE. HOPMATHBHO-TIPABOBOM 0a3bl BHEIIHETIOIUTUYCCKON U BHEITHEAKOHOMUYECKOM
NEeSTeIbHOCTH ~ Y30€KuCTaHa, a TakXe JOTOBOPHO-IIPABOBOM  OCHOBBI  MEXKIYHApPOJIHOTO
COTPYJHHUYECTBA;

» yperyJimpoBaHHWE BOIIPOCOB JCTUMHUTALMH U JeMapKaIlMy TOCYAapCTBEHHON IpaHUIIbl Y30eKnucTaHa.

B menom BHEUIHENONUTHUYECKUE MPHOPUTETHl Y30€KHcTaHa HalelieHbl Ha MOCTPOEHHE CTaOMIIBHOTO,
CIPaBEUIMBOTO U JIEMOKPATUYECKOTO TOCYAApCTBA, IMPOJBHKEHUS BHEIIHEH OTKPBITOCTH CTpaHbl U
Pa3sBUTHs PETMOHAIBHOTO W MHOTOCTOPOHHETO B3aMMOJEHCTBHS Bce ATH (DAaKThl W HarpaBlICHUS
YKa3plBalOT Ha TO YTO MHUp Jpyx0a, CTaOMIBHOCTb, pa3BUTHE MapTHEPCTBO M J10OPOCOCEACTBO
COTPYZIHUYECTBO IJIaBHBIE IIENU JIJIsl COBPEMEHHOI'O HOBOTO ¥Y30eKHCTaHa

Mbl TBepa0 mNpHBepiKEeHbI YKpeIUIEHHI0O MHOIOBEKOBOIl  JApy:kObl, ao0pococeacTBa H
nojHoMacmrTadHoro corpyaauydecrsa Il .M Mupsuées

Crnmcok MCIo/Ib30BAHHOM JINTEPATYPbl U HCTOYHUKOB

1. nemokpaTudeckux npeodpazoBaHMUN OONBIINX BO3MOXKHOCTEN U MpakTHuecKux Aei. TamkeHnt 2021 r.
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2. L. M. Mup3suéeB Ctpateruss pa3Butusi HoBoro Y30ekucrana 2022 — 2026 roga MOCTpPOSHHS
TYMaHHOTO TOCyJapcTBa IIyT€M BO3BBIINIEHUS YECTH M JOCTOMHCTBA YEIOBEKa M JalbHElIiee
pa3BUTHE IPaXKIaHCKOT0 o0IecTBa\

[I. M. Mup3uées. Ctparerusi caMmocTosTelbHOro pa3BuTust HoBoro Y30ekucrana. 2022 r.
4. https://lex.uz/docshttps:// ot 28.01.2022 r. Ne VII-60https://www.gazeta.uz/http://old.muslim.uz/
president.uz

© 2023, CAJOTAS, Central Asian Studies, All Rights Reserved

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



CENTRAL ASIAN JOURNAL OF THEORETICAL

1

et AND APPLIED SCIENCES

SCIENCES
—=7

Volume: 04 Issue: 10 | Oct 2023 ISSN: 2660-5317
https://cajotas.centralasianstudies.org

Uccaenosanne IIpoueccos IlenooOpazoBanus Ilpy AMunHoin Ouncrke
I'azoB

Tom6oen C. Y, Axmenos B. H, Ilanoes J. P.
Byxapckuii ”H)XeHEPHO-TEXHOJIIOTUYECKUN HHCTUTYT, PecniyOnnka Y30ekucraH, r. Byxapa

Received 4™ Aug 2023, Accepted 6" Sep 2023, Online 26" Oct 2023

Annomayus: Bcnenusanue aAMUHO8 aenemcsi  pacnpoCmpaHeHHou npoo.aemou Ha
eazonepepabamulgarouux 3asodax. Yawe ececo 3mo npoucxooum 6 abcopbeprom ycmpoticmae. Cam
BCNEHEHHbIll PACMBOP MONCHO 000A8IAMb NPU pe2eHepayul YuUcmozo 2azo8020 npooykma. Eeo maxoce
MOJACHO omciexncusams Ha opyaux ycmpoticmeax. Kasicooe 3azpsaznenue mooicem 61usims Ha CKIOHHOCHb
K NeHoobpazoeanuio u CmabuibHocmv neuvl. B OdamHou cmamve paccmampueaemcs npobdrema
NneHoo0pa308anus Ha Heghme U 2a30XUMUYLECKUX NPEONPUATNUSAX.

Knroueevie cnosa: Amun, nenoobpasosamnue, pacmeop, nozromumens, I[1AB.

Beenenme. J{ns ouncTKH ra3oB, NOCTYNAIOIIUX U3 IIAXT, OHU OUYMIIAIOTCS OT 3arpsi3HSAIOIIMX BEIIECTB,
COJICHOM BOJIbI, XHJKHMX YIJIEBOJOPOJOB M IECUaHBIX CMECEl B TOPU3OHTAIBbHBIX M BEPTUKAIbHBIX
cemapaTopax M IepelaloTcsi U3 HIDKHEH uacTu abcopbepa Ha aOCOpOLMOHHYIO OUYUCTKY KHCIBIX
KOMIIOHEHTOB. B kauecTBe aOcopOeHTOB MPUMEHSIOT pacTBopbl aMuHOB (MDA, [IDA, TOA, M/IDA u

ap.).

PacTBOpBI aMHHOB MEHSATCS TIPU MOTIONIEHUH T'a30B, KaK OObIYHAs TIeHA MPEBPAIIAETCs B IEHY MPUMECHIO
MMOBEPXHOCTHO-aKTUBHBIX  BemecTB. K  cokaneHuto, OOJBIIMHCTBO TIEHOTACHTENICH  SIBISIOTCS
MOBEPXHOCTHO-aKTUBHBIMU  BellecTBaMu. Hawubonee  pacmpocTpaHEHHBIM  METOAOM  KOHTPOIIS
MeHOOOpa30BaHUs SBISETCS J100aBlIEHWE IE€HOracuTeNeil B MOTOK IHUPKYJIMPYIOIIET0 pacTBopa s
paspylieHus neHsl. B ¢Bs3u ¢ 3TUM Oblja MpoBeieHa HccleoBaTeNbcKas padoTa.

Metoa ucciaenoBanusi. J{ns npoBeeHUsT UCIBITAHUN OblIa TTOATOTOBJIEHA MOJIETbHAS CHUCTEMa aMHUHA,
cocrosimas u3 250 mi. 40% perenepupoBanHoro amusa u 5% 06. (10 mu) 1% BonHoro pactsopa [TAB. B
HameM ciydae B kadectBe IIAB cnyxun TSU. B 3aBucuMocTH OT peKOMEHJAIMil MpPOU3BOAUTENEH
MEHOTAaCUTENM HCIBITHIBATUCH JUOO0 B TOBapHOU (hopme, TUOO MPUTOTABIMBAIUCH BOJHBIE PACTBOPHI
Pa3IMYHBIX KOHIICHTPAITUH.

OnuH cnoco0 UCIBITAaHUN MTPeyCMaTpUBAII CTYIIEHYATYIO 110/1a4y PacTBOpa COOTBETCTBYIOLIET0 00pasia
ne”oracurens. J[Jisi 3Toro 4epe3 MoJENIbHYK0 CUCTEMY aMHHA MPOMYCKAIM Ta3 co CKopocThio 500+£25
CM®/MHH M 110 JIOCTHXKCHHH TEHBI OIIpPENIETIEHHON BBICOTHI B PACTBOP IMOJABAJIM MOPLHUIO MEHOIACUTENSA
(o 0,1m1 nmu6o no karwsim). Criegyrolue NOpLUUU NEHOTaCUTENs MT0/1aBajli B 3aBUCUMOCTH OT XapakTepa
paspylLIeHMs MEHbI: IPU IPOAOJDKEHUH POCTa MEHBI, IPU AOCTHKEHUH BHOBb IIEPBOHAYAIBHOM BBICOTHI,
aub0 MO HCTEeYeHWH ycTaHoBjieHHOro Bpemenu (30 munHyT). Becero B ombiTax mogaBamu ao 0,5 min
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BOJHOTO pacTBOopa oOpasma mneHoracutens. [lomaya OonbIIero KOMUYECTBA TIEHOTACHUTENS HE
nenecooOpasHa.

Bropoii crioco6 3akirogaincs B MpeIBapuUTEIIbHON Mmogaue oOpasia neHoracurens B koinmaectse 0,5 Mt B
MOJIETIbHYIO CHCTEMY amHuHa, IOCJI€ Yero I0JaBalli Tra3 CO CKOpPOCTbIO, MPUBEICHHOW BBHIIIIE.
OTciieKuBajgoCh M3MEHEHHE BBICOTHI IIEHBI B 3aBUCUMOCTH OT BPCMCHH.

IIpy ucnbITaHUAX MEHOracsIUX PEareéHTOB OLEHMBAJIACh MX IPOJOHTHUPYIOLIAs CIIOCOOHOCTh-BpeMs
JEUCTBUS peareHTa Iocje MOJauyd €ro Ha OOpa30BaBLIYIOCS IIEHY, 3aKiIrouyaBlIcecs B (PUKCHPOBAHHU
BPEMEHU C Hayaja MaJeHHs IEHbl IOCe MOAAYM IOPLUHU IEHOTacuTenass M 10 00pa30oBaHUS BHOBb
3amaHHOM BbicOTBI (120 wmwm). JlaHHBIA mOKa3aTenb U3MEpsUICAd BIIEPBBbIE, MJI  ONpPEACIICHUs
IIPOAOIKUTEIBHOCTH JEHCTBUS peareHTOB.

Bce peareHThl wHcCenoOBaIMCh Ha TEPMOCTAOMIBHOCTH-OMpPEENICHHE TEMIepaTypbl, NMpPH KOTOPOi
HAQUMHAJIO H3MEHATHCS (U3NYECKOE COCTOsHME peareHTa. [lyig JaHHOro MCHBITaHUS IEeHoracsIiue
peareHTbl ObLIM MMOMEILIEHB B TEPMOCTONKYIO TMOCY/y M TOJBEpPrajich HarpeBaHUIO Ha TecYaHO OaHe.
OTMmevanoch M3MEHEHHE (WM OTCYTCTBUE M3MEHEHUH) BHELIHEro BHJA C TeMIEpaTypHbIM MHTEPBAJIOM
10 °C.

[Tockonbky mpomecc aAcOpOLMOHHOM OYMCTKM Tra3a MPOBOAMTCA INPU JOCTATOYHO BBICOKHX
temneparypax (120 °C u BbllIe), JaHHBIN TOKa3aTeIb XapaKTEPU3yeT CTOMKOCTh UCIBITYEMBIX PEAareHTOB
B pPeaIbHBIX YCIOBUAX IIPOBEACHUS TEXHOJIOIMUYECKOr0 IIpoliecca.

Jnst ananu3a O6panm 60 MII MOAETHFHOTO pacTBOpa M MPOMYCKAIM €ro 4epe3 aacopOep co CTalmoHapHBIM
cioem copbenta. KomnyectBo copOenTa paccuutano B cooTHomeHHH 1:100 ¢ peaabHbIM KOIUYECTBOM
aacopoenta B ¢unpTpe FLO2 Ha ycTaHOBKax OYHCTKHA Ta3a OT KHUCJIBIX KOMIIOHEHTOB. OObemHas
CKOpPOCTh aMHMHa B ajcopOepe COOTBETCTBOBajJa aHAJIOTMYHOMY MapaMmerpy B MPOU3BOJCTBEHHBIX
YCIIOBHSIX (0,16q'1). Jlnst ompezenieHusi TOYHOCTH aHalW3a MPOBOAMWIA 3 MapajulesIbHBIX OIbITa M 3a
pe3ynbTar Opanu cpenHee 3HaueHue. s KakIOro ombiTa B aacopOep 3achilaliyd HOBBIM aJCOpOEHT.
HcnpiTanus TpoOBOAMIIMCEH TIPU KOMHATHON TeMIIepaType H aTMOC(EPHOM JIaBIICHUH.

TexHonoruueckas cxema OIpeIeleHHs IPOLIECCOB BCIIEHUBAHUS PA3JINYHBIX PaCTBOPOB IIPEJCTaBICHA Ha
pucyske 1.
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Pucynok 1. Cxema onpeesieHusi NeHOOOPa3yOIIUX CBOWCTB peareHToB.

1-bunbTp AN OCYIIKH BO3/AyXa; 2-pEryysTop pacxoa Bo3ayXa;
3-Tpexx0/I0BOM KpaH; 4-poTamMeTp (peoMeTp); S-IMIHHIP; 6-QUIBTp—IUCIIEpraTop BO3ayXa.

Pe3y.]'[]>TaTbI. B IlaHHOﬁ HCCJ’ICI{OB&TCJ’IBCKOﬁ pa60Te MMPOaHAJIU3UPOBAHBI ITOKA3ATCIIN KAaUCCTBA pacTBOpa
MCTUIIIUOTAHOJIaMHUHA, PErCHECPHUPOBAHHOIO W3 BBICOKOCCPHUCTBIX KOMIIOHCHTOB Trasa. HaHHI)Ie
HCCIICAOBaHUA ITPEACTABIICHLI B Ta6J'II/II_IC 1.
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Tabnuna —1. Jlanable aHamM3a MoKasaresei kauecTBa pabouyux pacTBOpoB abcopOeHTa.

Ne ipoObI (CPOK IKCILTyaTAMH, MeC)

Toxazareu 10 | 23) | 36) | 4(12) | 5(18) | 6(24)
Konnenrpanus amus, % macc 29,5 33,4 35,4 39 38,7 36,1

pH (BoxopoaHblii mokas3aTelb) 8,9 9,1 9,5 9,7 9,6 9,9
[L10THOCTS, T/cM® 1,045 1,035 | 1,036 | 1,060 1,069 1,072

TCC (tepMocTabmiibHBIC COJIH),% Macc 0,65 0,66 0,69 0,59 0,64 0,73

[TM (IpoayKThl IECTPYKLIUH

9,4 14,5 15,2 18,7 19,3 22,6
MOTHJIIMATAHOJIAMIHA),% Macc

KoadduureHT noBepXxHOCTHOTO HaTsHKEHUS (G), 13.4 141 145 148 15 155

MH/M
VYTI1eBOIOPOIBI, MI/JT 0,009 0,050 | 0,143 | 0,018 0,110 0,032
MexaH4ecKue MPUMeCH, MI/J1 955 998 878 1031 710 1133
Coneprkanue KpeMHusi, % macc 0,04 0,03 0,16 0,04 0,40 0,05
Jlunamuueckas Ba3kocth mpu 25°C, mIla*c 6,64 7,55 7,95 8,1 8,45 9,1
BcenuHnBaeMoCTh. BBICOTA IEHBL, MM 16 34 35 37 43 53
CTaOMIIBHOCTD IEHBI,C CKOPOCTh 20 38 37 44 46 49,2
MMeHO00pa30OBaHM, MM/C 0,21 0,31 0,37 0,39 0,42 0,48

Pesynbrarhl mokasanu, 4TO pPEreHepUPOBAHHBIM aMHH MCIOJB3YETCS B Mpeenax, PeKOMEHIOBaHHBIX
MPOEKTHOM opranuzanuedt ans skcrutyarauuu (3540 %), cOOTBETCTBEHHO KOHIIEHTpAIlMM U3MEHSETCS
wiotsocTh (1,035-1,072 r/emd).

XapakTepu3yercsi yBEJIWYEHHEM I1€HOOOPa3yIIMX CBOWCTB MpH LUPKYJIALKMUM pacTBOpa aMHUHa B
cucreme. OOpa3oBaHHMIO TEHBI CIMOCOOCTBYIOT uMeroiquecss B pactBope [IAB. Ilpucyrcteue IIAB
XapakTepusyercsi 0ojiee HU3KUMHU KOA(PHUIMEHTAMH TTOBEPXHOCTHOTO HATSHKEHUS HA TPAHUIE pasiena
¢a3, yBenuuMBas NeHOOOPA3yIOIIYI0 CIOCOOHOCTh PacTBOpa. 3aMEUEHO, YTO YBEIMUYEHUE COJEPKaHHS B
aMHHE MPOAYKTOB AecTpykuuu (9,4—22,6% macc)IpuBOAUT K MOHMKEHHIO 3HaueHUM Ko3dduumeHnra
ITIOBEPXHOCTHOT'O HATSYKEHUS UCCIEAYEMBIX PaCTBOPOB.

KonnuecTBo TepMOCTaOUIBHBIX colieit HaxoauTcs B mpeaenax 1 % macc. M3 nuTepaTypHBIX HCTOYHUKOB
M3BECTHO, YTO TAKOE WX KOJIMYECTBO HE OKA3BIBACT CYIIICCTBEHHOTO YBEIIMUCHUS TICHHBIX XapaKTePUCTHK.
JlocTaTOYHO BBICOKME 3HAUEHUS COJAEPIKaHUS MPOAYKTOB JECTPYKIIMU aMHUHA B HCCIEAYEMBIX PacTBOpax,
KoJeOmoTes B npenenax 18,7 % macc. B paboTe ykaspiBaeTcs, uTo Kputuueckum cojepsxkanuem [1/IM B
amuHe cuntaercs 10 % macc.

[IpucyrcrBue yrineBomopomoB B koiuuectBe 0,009-0,18 w™r/a, mo maHHBIM, XOTS ©  MOXKET
CIPOBOIMPOBATh YBEIMYECHHWE BCIIEHUBAEMOCTH aMUHA, HO HE MPUBOAMUT K JeCTaOWIM3aluU pPadOTHI
YCTaHOBOK.

Hccnenyemple TpoOBI  pereHEpUpOBAaHHOTO aMHHA  XapaKTEPHU3YIOTCS  BBICOKHMM  COJAEpIKaHUEM
MexaHudeckux mnpumeceil (ot 710 wmr/m). H3BecTHO, YTO MeEXaHUYECKUE TPUMECH SBISIOTCS
neHooOpa3oBaTeNsIMU U CTaOMIIM3aTOpaMu TeHbl. B paboTe ykas3pIBaeTCs JOMYCTHMAas KOHIICHTPAIHSI
MeXaHMUYEeCKUX MpuMeceil B pacTBopax abcopbenta — 100 mr/i.

Ornpenenenue cojepkaHusl NEHOTACAIIUX pEeareHTOB (B Mepecuere Ha KPeMHUM) MoKa3ajio JOCTaTOYHO
BBICOKOE MX KoymuecTtBO — 110 0,40 % macc, 4To CBHIIETEIHCTBYET O OOJIBIIIOM PAacXojie pPeareHTOB U
4acTOT€ BCIIEHMBaHUs pacTBopa. [lo nureparypHbIM JaHHBIM, J0JI1 KPEMHHS B PAaCTBOPE aMHUHA JOJIKHA
Haxomuthesi Ha ypoBHe 0,01% wmacc. Takoe coaepkaHWe KpEeMHHS B aMHHE CBHJIECTEIBCTBYET O
MOBBIIIIEHHOM COJIEP>KaHUU TEHOTACAIINX PEeareHTOB B MPOo0ax aMHMHA, YTO HE MOXKET CIOCOOCTBOBATH
ONaronpusATHOMY TEYSHHIO TpoIlecca, UMesl TPOTUBOIOIOKHBINA TIEHOTaIeHU 0 Y (HEKT.
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[TpoGnembl, Bo3HUKaromme Ha 3aBoje «['a3nmiickmili ra3omepepadaThIBAIONIMif) 3aBOJ B TpoIEcce
OYUCTKU MPUPOJHOTO raza OT KHCIBIX KOMIIOHEHTOB — MOBBIIIEHHOE MEHOOOpa3zoBaHUEe abcopOeHTa u
BPEMEHHOT'O HW3MEHEHHUs TMOTJOTUTEIBHON CIIOCOOHOCTH B pe3yiabTaTe 3arpsA3HCHUS Pa3IMYHBIMU
MPUMECSIMU—TUIIUYHBI JJIs MPEANPUATHI, MPUMEHSIOUIUX TEXHOJOTHI0 a0COPOLMOHHOTO HM3BICUEHUS
CepOBOJIOPOJA U AUOKCH/IA YIIIepo/ia BOJAHBIMHU pacTBOpaMu MeTHiauITanonamMuna (MJI9A).

Jlns  cpaBHEHHMs W3MEHEHHs CBOMCTB pactBopa ammaa Ha [TTI3 OOO «Mybapakckuit
razornepepadaThiBalOMIMKA 3aBOA» B Tabnuie 2 MpHUBEACHB JaHHBbIE JaOOPATOPHOTO UCCIIECOBAHUS
MEHHBIX XapaKTEPUCTUK (BBICOTHI CTOJNI0Aa TEHBI M ©¢ CTa0WIBHOCTH) TPOO pereHepUpPOBAHHOTO
abcopOeHTa Ha YCTaHOBKaX OYHMCTKH Ta3a 10 MEpe ero SKCIUTyaTallud B Te4eHue 1, 2 JIeT ¢ YacTUYHOU
3aMEHOM U MPHU MOJHON 3aMEHE.

Tabnura—2. JlnHaMuKa H3MEHEHHSI IEHHBIX XapaKTePUCTHK pacTBOPA MATHIIIUITAHOIAMHHA (JIaHHbBIC
1abopaToOpPHOTO aHAIN3a).

Bpems IIpo0sI
IKcIIyaTamnum, 1 2
rojabl neHooOpa3oBaHKe | CTAOWIBHOCTh | MIEHOOOpa30BaHME CTaOMIBLHOCTE
1 52 24 38 44
cpeaHee CpeHss cpenHee CpeaHssA
5 57 41 59 57
ITOBBIIIIEHHOE CpeHss ITOBBIIIIEHHOE [TOBBIIIICHHAS
0 10 10 19 10
HHM3KO0E HH3Kas HHM3KO0E HU3Kast

W3 naHHbIX, IPUBEACHHBIX B Ta0IHIIe—2, BUAHO, YTO YeM OOJIBIIE BpEMEHH SKCILTyaTHpyeTcs: abCOpOeHT,
TEM BBIIIE €ro MeHooOpasymomas CHOCOOHOCTh M CTaOMIIBHOCTh, HECMOTpPS Ha TO, YTO B IpOIEcce
OKCIUTyaTalluil HJET TEePHUOJMYEcKasi MOIIMHUTKA CBEXHM pAcTBOPOM. Pe3ynbTarel BIUSHUS 3HAYCHHS
MOBEPXHOCTHOT'O HATsKEHHs HA CKOPOCTh MMEHO00pa30BaHus IPUBEACHBI B Tabu1e 3.

Tabmumna—3. I3MeHeHre CKOPOCTH POCTA BBICOTHI IMIEHBI OT 3HAYCHH MOBEPXHOCTHOTO HATSKECHUSI.

IToka3aTenan.Ne onpITa 1 2 3 4 5 6
3HaueHue MOBEpXHOCTHOrO HaTspkeHus, MH/m | 13,4 | 13,1 | 14,5 | 14,8 15 15,5
CKOpOCTh ITEHO00Pa30BaAHUS, MM/C 0,21 031|037 | 039 | 0,42 | 0,48

HaHHBIG, IMPUBCACHHLIC B Ta6J'II/IH€ 3uHa PUCYHKE 2, CBHUACTCIIBCTBYIOT O IIPOTUBOIIOJIOKHOM U3MCHCHUU
CKOpPOCTH HCHOO6p830BaHI/I$[ C U3MEHEHHEM 3HAaYCHUI MOBCPXHOCTHOI'O HATAXKCHUS.
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==CKOPOCTb MIEHOOPA30BaHMs, MM/C
==K 03¢ HuimeHT moBepxXHOCTHOTO HATSHKeHHS, MH/M
Pucynok—2. Biausinue noBepXHOCTHOIO HATSIKEHUSI HA CKOPOCTh POCTA MEHBbI.
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B xone wuccnenoBaHMii YCTaHOBIIEHO, YTO YyBEIHMYEHHE IEHOOOpa3oBaHUS abCOpOEHTa 3aBUCUT OT
KOJIMYECTBAa MpuMecel, coOpaHHBIX B pacTBope aMmuHa. [l 3TOro B HCCIEAYEMBIX pPacTBOpax
OIpPEAESUIN COCTaB MEXAaHWYECKUX COEAMHEHUH U CIOCOOHOCTh K INeHOoOpa3oBaHuio. Pe3ynbTarsl
UCCIIeJOBAaHMS IPEICTABIICHBI B Ta0nuIe 4.

Tabnuua—4. OnpeneneHsl MoKa3aTean U3MEHEHHsI CBOMCTB MEHBI B 3aBUCUMOCTH OT COCTaBa
MEXaHUYECKUX COCITNHCHHN.

Ne KosnyecTBO MEeXaHUYECKUX IleHHbIe XapaKTEePUCTUKH
npoobI npumecei, Mr/ia BricoTa neHsl, MM | CTaOMJIILHOCTE IIEHBI, C
pabouunii pacTBOP
1 760 47 53,1
2 813 61 58
3 647 40 94
CBEKEIIPUTOTOBJICHHBIN pacTBOP
4 0,0017 17 24
5 0,0020 19 18
6 0,0032 24 23

JlanHble, TpeJCcTaBleHHbIE B Tabnuie 4, MOKa3bpIBalOT yBEIWYEHHE MEHOOOpa3yollel CIOCOOHOCTU U
CTaOMIBPHOCTH TIEHBI PACTBOPOB aMHHA IO MEpe HAKOIUICHHS B HEM MEXaHHYECKUX MPHMECEeH.
CriekTpoMeTp aHAIMTUYECKHI PEHTIeHOBCKUN aHanu3 mpob abcopOeHTa Ha anmapare VRA-30 mokazan
HaJu4yhe B HUX HMOHOB JK€Je3a U CEpbl, a TAKKE HHUKEJsS, XpOoMa, KaJIbIHMs, MarHus, 1MHKa. ATOMHO-
abCcopOIMOHHBIN CHEKTPaJIbHBIA aHAIU3 MPOObI aMHHA ¢ HAaUOOJBIIMM CPOKOM HCIOJIb30BAHUS MOKa3all
BBICOKOE COJIep)KaHUe djkene3a. Pe3ynbraTel M3MEHEHHsI TEHOOOpa3yromed CrocOOHOCTH aMHHA OT
CoJiep>KaHus JKelie3a PEeICTaBICHbI B TA0IHIIE 5.

Tabmuua—5. Pe3ynbraTsl onpeaeieHus 3aBUCUMOCTH TICHOOOPa3yIoIel CIIOCOOHOCTH aMUHA OT
COoJIep KaHus KKesesa.

Ne onbITa Konuenrpanus xeJse3a BcnenuBanue
% wmacc. MI/JT BBICOTA, MM CTaOUILHOCTD, C
1 0,00443 57,41 40 12
2 0,00456 54,30 46 18
3 0,00445 55,60 42 18
4 0,00467 54,40 43 20

Onpenenenue BausiHus cogepkanus [IIM u TCC B amuHe, UMeOILIEM pa3HbIE CPOKU IKCIUTyaTalluu, Ha
MEHOOOpa3yIoIIyI0 CHOCOOHOCTh MOKa3alo, YTO POCT MEHbl M CTAaOMIBHOCTH PE3KO BO3PACTAIOT C
HaKOIJICHUEM MPOJIYKTOB AECTPYKIMH (Tabnuua 6).

Tabmumna—6. OnpeneneHue meHOOOpa3yroIIeld CIOCOOHOCTH PACTBOPA OT COJICPIKAHUS ITPOTYKTOB
JNECTPYKIIUU M TEPMOCTAOUIILHBIX COJEH.

HaumMmenoBaHue moka3zareJisi YucTplii aMuUH 6 mec. 1 et 2 rog
[Iponyktsl gectpykunu % macc. 0 6,1 11,2 14,3
TemocTabunpHEIE conn, % Macc. 0 0,3 0,65 1,44

BcnenuBanue, mm 24 22 52 58

OO6pazoBanue TPOIYKTOB ACCTpyKIHH B pactBope MJIDA, kak ykazaHo B paboTe, MPOUCXOIUT B
pe3yJIbTaTe BBICOKOIO COJEpPKaHMUS AUOKCHAA YIVIEPOJA W IOBBILICHHBIE TEMIEpaTypbl B ammnaparax.
Tepmuueckoe pas3noKEeHHUE YCUIMBAETCS 10 MEpPEe HACBIMIEHUS JUOKCUIOM YIJepoia, MPHU €ro BEICOKOM
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COJIEP’)KaHUU TIPOUCXOJAT TOOOYHBIE pEaKIUU JTUOKCHAA YIIepoJa C aMHHAMH C OOpa3oBaHHUEM
HEpEreHEpUPYEMbIX MM TPYJHOpPEreHEpUPYEMBIX coeAuHEeHUH. CKOpOCTH J[aHHBIX peaklUul, Kak
MPaBUJIO0, HE BBICOKH, HO IPH JUIUTEILHOM LUPKYJIUPOBAHUU PACTBOPA MPOUCXOAUT HAKOIJICHUE TaKUX
COCMHEHUI B CHCTEME aMHUHE, YTO MPHUBOJUT K CHUXKEHHIO >(PQEKTUBHOCTH Ipolecca adbcopOuumu,
BBI3BIBAET BCIICHUBAHUE U YCHJIMBAET KOPPO3UOHHYIO arpeCCUBHOCTh AaMHUHA.

[TocrosiHHOE TpUMEHEHHE OOJBIIOr0 KOJIMYECTBA XMMHUECKUX PEareéHTOB MOXKET HEraTHMBHO CKa3aThCs
Ha Ka4yeCTBE MOCTYIaeMOro Ha 3aBOJI ChIPbS, U, KaK CJICICTBUE, SBUTHCSA OAHOM U3 MPUUYUH MOBBIIIEHHOTO
BCIieHUBaHUs pacTBopa MJIDA.

Tak, B pabore ysabopaTOpHO OBLIO HCCICIOBAHO BIUSHUE XUMHYECKUX PEArcHTOB, MPUMEHSIEMBIX B
TexHosornueckux nporeccax I'TIY, a Takke nIpoayKTOB UX B3aUMOACHCTBUS C MPOAYKTUBHBIM ILIACTOM
Ha BCIICHHMBAaHUE AMUHOBOI'O pacTBOpA.

,HJ'IS[ BBIAICHCHUS BIIMAHUA YITIEBOAOPOAOB HA BCIICHUBAHUC a6c0p6eHTa, B XO0/JI€ BBIIIOJIHCHU S pa60T ObLIH
MMpOBCACHBI COOTBCTCTBYIOIIHUEC HCCICAOBAHMA. CYTB HCCICIOBaHUM 3aKiFoYanach B I[O6aBJIeHI/II/I B
MOZCIIbHYIO CHCTCMY aMHHA JKHUIAKHUX YIIJICBOAOPOIAOB (FaSOBOI‘O KOHI[eHcaTa) B onpeneﬂeHHoﬁ
KOHLOCHTpaMKM W OIPCACICHUH IICHHBIX XapaKTCPUCTHK, COTJIaCHO HpI/IBeIIGHHOﬁ BBIINIC MCTOAUKH.
PCSYHbTaTBI HUCCIICAOBAHUSA IIPUBCICHBI B Ta6n1/1ue 7.

Tabmuua—7. Pe3ynbraTsl OnpeaeeHus BIUSHIS YTIEBOAOPOAOB Ha IEHOOOPa3yIOUIyI0 CIIOCOOHOCTh

MJDA.
Coaep:xaHue yrjieBoaopoaoB, % 00 BricoTa nenbl, MM CTa0WIbHOCTD MEHBI, ¢

0 9 8
0,05 53 13
0,1 54 13
0,2 52 14
0,4 56 15
0,8 62 23

1 65 24

JlanHple TaOMUIBI TOATBEPXKIAIOT TMPEANONOKEHHE O BIUSHUM YTIIEBOAOPOJOB — YK€ HX

HE3HAYMUTEJIbHOE KOJIMYECTBO MPUBOIUT K PE3KOMY BCIIEHUBAHHUIO abcopOeHTa.
BbIBOaBI.

1. [IpoBeneHo uccieq0BaHME IMHAMUKH BPEMEHHBIX MU3MEHEHHMH 3KCIUTyaTallUOHHBIX CBOMCTB pabounx
pacTBOpPOB IUATAHOJIAMHMHA HA YCTAaHOBKaX OYMCTKM ra3a KUCIbIX KOMIOHEHTOB OOO «l aznuiickuii
rasonepepadarbiBatoIlinii». bbuUlo TNOKa3aHO, 4YTO 3a BpeMs JUIMTENbHON OJKCIUTyaTallud pacTBOpa
abcopOeHTa yXy/IIAlTCs €ro MEeHHbIe XapaKTePUCTUKU B pe3yibTaTe MOMNAJaHus U HAKOIJICHHUS B HEM
Pa3IMYHBIX BEIIECTB, YTO IPUBOJAUT K TIOBBILIEHHOMY BCIEHHBAaHUIO M JecTaOWiIM3aluu padoThl
YCTaHOBOK.

2. DKCIIepUMEHTAFHO WCCIEOBAaHO BIMSHUE HAa HW3MEHEHHE MEHOOOPa3yIONIMX CBOWCTB pacTBOpa
MJ/IDA Ttakux BHJOB INpUMeced, Kak MeXaHHMYeCcKHe MpUMecH (HampuMmep, MPOAYKThl KOPPO3UH);
pPE€arcHTOB, MPUMCHACMBIX JJIA I/IHFI/I6I/IpOBaHI/I$I CKBAXXHWH; IIPOAYKTOB ACCTPYKIIMU U TepMOCTa6HJIBHBIX
COJIEH, KUAKUX YIJIEBOJIOPOIOB.
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Abstract: In this manuscript, approaches to processing textual data, based on which models and
algorithms for classification and analysis of textual data are proposed. Developed algorithms serve to
improve the efficiency of classification and analysis of textual data. A core algorithm for analyzing
textual documents, a modification of a dictionary search algorithm, and algorithms Al, A2, and A3 for
classification and analysis have been developed. The software developed on the basis of these algorithms
is based on experimental research. A study sample of 2000 words was used in the experimental
researches. The knowledge base is dynamic and expands during the training process.

Introduction.

Currently, the amount of information belonging to different categories and types is increasing rapidly in
the data ocean. Since the amount of data is very large, it becomes more difficult for the user to extract the
information he/she needs from it. In order to search for the necessary information and extract it, humanity
has to process the data, analyze it, or more precisely, extract the necessary pieces from the data. This
statement of the problem shows that it is more appropriate to use intellectual analysis to identify the data
structure, previously unknown relationships, and regularities between the data, rather than the traditional
methods of data analysis, which are mainly focused on testing pre-existing hypotheses about the data [1-
4].

Data collection varies according to the purpose of its use and the type of storage. Different types of data
require different approaches. A homogeneous approach may produce different processing results in one
species and another in another category. Especially nowadays, having very large volumes of data causes
difficulties in their processing [5-7].

The Big Data phenomenon has a significant impact on data processing technology [8, 9]. The results of
the research of the leading research institutions stated that in 2020, the world’s data demand will exceed
40 Zettabytes (40 trin. GB) [10, 11].

Before the information is consumed in the form of knowledge (metadata), it is intended to be processed in
the form of simple information, but the increase in the information flow requires the improvement of
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recording and storage technologies [12]. Initial data are not always complete or given with errors that
satisfy the mathematical apparatus, in such cases, the accuracy of the solution of the problem of the
traditional mathematical apparatus, in particular, the methods of mathematical statistics, is observed to
decrease significantly. Human consumption of processed data has led to a rapid increase in the volume
and flow of information. A voluntary organization (commercial, manufacturing, medical, scientific, etc.)
depends on the correct organization of calculations and records, covering the entire process of its
activities. The question arises as to what to do with the created information array. Proper processing of
data and information array simplifies its appearance and structure, making it easier to use. Mathematical
statistics, which was considered the main tool of data analysis many times, lost its leadership role due to
the complexity of the data structure. The main reason is the concept of approximation by choice, which
leads to operations on spurious quantities (operations such as the average temperature of a patient in a
hospital, the average height of a building). In such cases, it can be seen that the methods of mathematical
statistics are useful for testing pre-specified hypotheses and for rough intelligence analysis based on rapid
data analysis [13-15].

Intelligent Analysis of Data (IAD) technology combines rigorously formalized methods and unformalized
analysis of methods. IAD’s methods and algorithms are related to follovings: artificial neural networks,
decision tree, symbolic rules, basis vector method, Bayes networks, linear regression, correlation-
regression analysis; hierarchical methods in cluster analysis, non-hierarchical methods in cluster analysis;
The Aprior algorithm; bounded search method, evolutionary programming and genetic algorithms,
various types of data visualization methods and other sets of methods [16-18].

The continuous growth of the data volume and information, limitation of primary data, complexity of
their structure, uncertainty, and non-stationarity of parameters require the development of data analysis
methods and algorithms. IAD develops technological indicators and complexes based on the conceptual
principles of using new and previously unknown knowledge, their hidden properties and laws, their
interdependence, and features of random and temporary processes that represent non-stationary objects in
technical, economic, social, and monitoring systems [19, 20].

Data preprocessing serves to efficiently implement the problem of classification, which is one of the main
problems of IAD. This problem requires determining whether the incoming object belongs to one of the
specified classes (S;j) on the basis of the objects of the educational sample given by Xi symbols. Various
models have been proposed for data classification. A decision tree forms a hierarchical model of training
data. An effective path in the tree is used to classify each incoming object. It is reasonable to think of each
path in the tree as a rule used to classify an incoming entity. Rule-based classifiers can be thought of as
generalized decision trees where data need not be represented hierarchically. Therefore, multiple
conflicting rules can be used to cover the same training or test case. Probabilistic classifiers assign
probabilistic values to the features of the training sample. A simple Bayes rule or Boolean function is
used to efficiently estimate probabilities. When using Support Vector Machine (SVM) and neural
networks, the effectiveness of the objective functions is increased in different ways. In SVM, the
maximum threshold principle is used, and for neural networks, the efficiency is increased by the least
square error of the probability. A classifier based on a learning sample is a classifier that depends on the
time of learning. A simple, uncomplicated form of sample-based learning is the nearest-neighbor
classification algorithm. Many complex transformations can be made by applying different distance
functions and center point-based models [21-27].

Theoretical structure of textual data processing. In general, it is appropriate to consider the issue of
automatic or learning classification of natural language texts based on classification symbols through
direct preliminary processing and classification of textual data processing. The problem of classification
implies the creation of some form of meta-data, the emergence of knowledge by revealing the hidden laws
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of the data. Text analysis is basically an intellectual analysis of data by extracting useful concepts from
the text or determining whether they belong to a class based on various algorithms. The expansion of the
text data segment can be seen in the rapid development of various relatively new areas, including text data
on the web, social networks, e-mail, digital libraries, and communication sites. In these areas, the issues of
generating metadata are effectively solved by means of intelligent data analysis. Over the time, various
methods of data processing are being developed. The main reason for this can be seen in the fact that the
array of data that needs to be processed incorporates the characteristics of different types and large mass.
Information resources, which have a complicated structure, reduce the effectiveness of individual
approaches. In this case, it would be appropriate to propose an approach to distinguishing the internal
structure of the problem and using different methods. Classification of text documents with a unified
approach is carried out in 3 stages:

In step 1, normalization of incoming data is carried out. In this, the steamer algorithm is used, exactly the
Ripple down vules approach is used. The step is used to generate a table of keywords based on the rules.
The resulting table forms the basis for the analysis of texts. Unstructured text is converted to structured
view: X — X. The classification (analysis) process works exactly with X.

In the 2nd step, the structured text X is analyzed in order to eliminate the destructured views according to
the dictionary. The structure of organizing a “topical” search in the dictionary is not always available in
the information that appears to be broken. In this case, it is desirable to use a modified approach of
dictionary search, with the help of which the dictionary is automatically filled with broken words, the
approach serves to increase the accuracy of the final results. Based on the completion of step 2, by finding
such a word or some modification of it in the dictionary, the information processing is terminated and the
text structure is classified as corrupted. Otherwise, text analysis is performed in Step 3 using machine
learning-based methods.

The text classification issue on the basis of the three-stage combined method is based on the accuracy of
the matching of the words determined based on the broken indicators depending on the condition of the
issues or some probability of matching one or more indicators.

Algorithms based on the text processing model. Any information that does not have a fixed structure
will need a preliminary processing. The main complication of text analysis is the large number of words
in the analyzed text, not all of which may obey some natural language laws. Especially, problematic is the
fact that the incoming data flow is not in a certain pattern, which increases the time resource of the
algorithm and the resulting errors. For this, a preliminary processing step is carried out, that is, the process
of making the incoming data stream look normal (Fig. 1).
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Figure 1. Steps of the coring algorithm.
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The implementation of the coring algorithm performs a process tailored to the problem:

Step 1. Eliminating non-alphanumeric characters is done by deleting numbers, punctuation marks and
other special characters. This allows us to create a vector or matrix that can be manipulated.

Step 2. Homogeneity means that all letters are represented in either upper or lower case (uppercase or
lowercase). For example, texts in the form of “Text”; “TEXT”; “teXt” are normalized by being expressed
in lower case: “text”.

Step 3. Stop words are removed by removing auxiliary words that do not affect the content of the text.
They can include the following parts of working words: particles, adverbs, adjectives, conjunctions,
pronouns, etc. For this, a list of auxiliary words is formed. After that, cuts will be made based on this list.

Step 4. Character search and replacement replaces some letters with close case, for example the word “h”
with “x” to reduce the time resource in words.

Step 5. It implies extracting texts at certain sizes. For example by character or word counting.

Step 6. Extraction of word parts is done by splitting the word suffixes present in the list and shortening by
comparison.

Step 7. The result is presented in natural language form or graphically.
The following forms of coring are used in text preprocessing:

» search algorithm (full selection);

> reduction of suffixes (formation of the word core based on the rules);
» lemming (making words appear in the original dictionary);

» stochastic algorithms that determine the core of words;

> statistical algorithms such as N-gram or comparison

Normalization allows us to reduce the size of the space (characters). Because of this, it is important to
reduce characters in text analysis to leave only words of significant value. Reducing the size increases the
precision in the process.

In this section, we can convert X, which does not have a fixed structure, into a structured X
representation. After the normalization step is performed, analysis is performed for the presence of
indicators that do not have a structure:
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Figure 2. Search chart modified according to the dictionary.
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Taking into account the above, a simple classification model can be implemented in the form of the
following scheme (Fig. 3):

X Break into . , .
— Removing punctuation marks > Removing numbers
words
V.
Application of ) . Creating a words
o Number of words in the text
classification P < vector
] . < TF-IDF <
algorithms T,

Figure 3. Implementation of the classification model.

Here, the incoming text data is parsed into words to form a vector of words, from which the punctuation
marks are extracted and discarded. Various digital data are also discarded. A vector of words is generated
and occurrences of words in the text are determined. After that, one of the classification algorithms (such
as linear regression, Bayesian classifier, random forest, logic computing tools) is applied and the result is
obtained.

The implementation of the considered process serves to implement the following issue: Let the piece of
text is given and it is {¥;, ... X, .. .. X, }i =1, n, where X is the number of n-words in the text with the
text vector highlighted. For each _X’ X.={xi,..,  GH _,“} g = 1...m, is an equation of letters in
words. The vector of words in the dlctlonary is 3C= {“31: v e, €}, j = 1o x, where X is the number

of words in the dictionary that have no structure. For each C;, we have C —{C*, €l C Y w =T %,

number of letters. In order to reduce the uncertainty of the results, the threshold value F;_- is introduced,
the presence of unstructured information in the text. £, € [0,5;1]; E.- is an indicator of the loss of some
abstract words, which are determined by the addition of word-formers from the words in the dictionary,
and P_se is defined in the interval [0.5; 0.75].

So, from unstructured text information, X text part is mapped into a vector, creating a dictionary vector.
Thresholds E, and F. are set for the accuracy of the result.

Kyitngaru A;anropuT™ Takiaug STHUIIAIN:

Step 1. Comparison of the amount of word symbols that do not have the structure . and C; under
analysis. X_i — C_j s.e.b. to increase the accuracy of X; — C; in m>t. we reduce X; to the number of t
characters in the word C; s.e.b. in m<t

Step 2. We compare the Hamming distance &, letters X; with symbols of letters C; in a row:

5=).

_II-: 1

cl —xt

w —Xal

R_jE[GJ t]

Step 3. €; and X; words to determine the number of overlaps of letters:
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{ t—Rf, atm>=>1t,

in the remaining cases,m — R
Step 4. P calculating the indicator of the degree of relevance of the analyzed words to the unstructured:

R}
~ ifm=1
P m
P = .
4 RI.
in the remaining cases,?

Step 5. Determine the exponent X — [ of R:

P = max {P}
Step 6. Comparing the index P with the threshold value F,, and classifying the text X.
If P; €B,, then ¥ = L

Such a classification is carried out when X n C = @,

Step 7. Forming a set of words A t.e.b. After setting this threshold value, it is identified in the text that the
analysis is: X,eA|P/eF,, i =T ..e, where e is found t.e.b. words. In some cases, for example, when
X nC =0 isnot sufficient, £ = ; z = 1,n, where z are unique words in the text X.

Step 8. X, — C found t.e.b. words determine the compatibility of words and fill in the dictionary as
necessary:

X,eC,arap P eF,

X; € C,axkcxonga

If PJ,? £ P_then X, is a new t.e.b word is added to the indicator dictionary of t.e.b..

Step 9. X — I, set whether the text belongs to a class.

Step 10. If even at least 1 X; — C is found, it is considered to belong to class X — I. Otherwise, work
continues in step 3, which is based on machine learning. We introduce a Bayesian classifier to implement
machine learning. This means that the automatic determination of the presence of the indicator I, in X
based on the training sample is carried out using the a posteriori maximum estimate.

Let it is 3¢ = {@° @', .., Q%, .., 0%}, k =0..K, @*- structured word dictionary, in the condition of
1 = k= K, Q¥ teb dictionary of words. @* = {@%,. ..., @, ... Q% }, P, =1.. 5., where 5, — I, is the
number of unique words in the dictionary @* with indicators.

During the training process in the Bayesian classifier, the set @* is appropriately filled with structured
words and so on.

The frequency of occurrence of each occurring word in the text is determined based on the training
sample ¥X; — X, (variable representing the frequency of occurrence of the word X;; — X, in text X of
class I). The frequency Ay, of the Q* dictionary is filled up by one unit of value, which is the frequency
of this text encounter. Through this function, the Bayesian classifier becomes a self-educator.

The analyzed texts are counted: T;, _I,. is a variable representing the number of texts belonging to class; T
is the total amount of texts in the study sample. During training, the allocator calculates the relevance
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A — I, with probability P(I.). X, , T, , T values are adjusted in each text analysis session. This

improves as the classifier works. The creation of new benchmarks and the increase of the educational
sample increase the probability of qualitative classification of the incoming object.

We perform this process based on the A2 (Bayes classifier) algorithm.
Algorithm A2:
Step 1. Determine the degree of relevance of words X; — X, in X, € 0*:
P(X:/I) = Xy, /XX,
where XX} Qj;‘k is the total amount of non-important words of the texts belonging to the class 1, ».
Step 2. Applying Laplace smoothing on X, & @* given (¥, + 1):
P(X/h) = (Xg, + 1)/(ZX,+X5%)

where Y 5 is the amount of important (unique) words in the educational sample in X_.
Step 3. Determination of X — I, relevance index of the text:

P(L.) = T, /T

Step 4. Calculation of final indicators
K* = argmax [P[Ik:l 1_[ F‘[X:-Ifkj] :

The relation X — I, is obtained at the maximum value K~.

Step 5. Updating the variables X, . T, .T related to the training process and filling the dictionaries QF,
which are the results of the Baye5|an classmer with unknown words.

Step 6. X — I, classification into the appropriate class.

Depending on the level of complexity, it will be possible to apply a number of approaches to the
classification of texts consisting of social network correspondence. A Neuro-fuzzy model with a cascade
structure is proposed for text analysis based on combined and different modifications, on the basis of
which it will be possible to group texts (Fig. 4).

A proposed cascaded neuro-fuzzy model
> it is used in the above approaches as a preprocessing algorithm. As a result, in text data with X input

S

structure. The generated result is X, = {Xi‘ L x5 X“}x =TK.

> classify text data into groups, applying a relevance function or a weight coefficient in two processes:
first, each group is compared to the corresponding indices in the weight coefficient base, and each
comparison is against ;. Second, weight coefficients are accumulated and normalized;

> a set of neuro-fuzzy models of assessment of belonging to separate groups is designed to form the
degree of belonging of texts to a separate &; group;

> the grouping model serves for the resulting classification of the analyzed textual information.
The algorithm being built using this model will look like the following algorithm A3:
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Step 1. 6={6,,...G;,...G} in the form of the initial data collection is formed. where
G, = {[.:u1 9" fa" 9m) (w0l gl Fari pan ) o (nl 8t F9 o) }

The word m; in the group j=1,..J w? —G, is relevance level of word m; in group
m; =1, .., wg“ € [0,1] — j, frequency of occurrence of word ; in group f g — j threshold value of

use of word ; in group pg,':_,:_";' -l

Step 2. A collection of pre-separated groups of text is separated. This process rule can be defined as
“applicable” or “not applicable”, with a value of 1 or 0, respectively.

Step 3. For each X; text X'{ " word, a weight coefficient is determined, which indicates whether the word
belongs to the j group. As a result, a training sample is formed, in our case a term pair.

Step 4. Weight coefficients are sought using the training sample. According to it, j — the importance is
changed based on the level of relevance depending on the group belonging. Based on it, a dictionary of
the G; group is created

Step 5. Classification results are obtained using a neuro-fuzzy mechanism, based on expert evaluations of
the performed grouping.

L

G} group

Jaby e

Figure 4. Grouping structure of a cascaded neuro-fuzzy classifier.
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Results of experimental research. Based on the developed software tool, the incoming data was
classified based on the study sample of 2000 words, and the analysis of the text data was carried out. As a
comparison, the results obtained from several algorithms were studied.

Table 1. Accuracy of applying text analysis models

Linear vector based neural network model 0.8002

Logistic regression model (based on word sequences) 0.8547
Recurrent+convolutional neuro-fuzzy model 0.8653

A recurrent neuro-fuzzy model (based on a portfolio of words) 0.8782
Logistic regression (based on word portfolio) 0.8846

A recurrent neuro-fuzzy model 0.8868

Logistic regression model (based on n-gram model) 0.8868
Convolutional neuro-fuzzy model 0.8888

LSTM model 0.8987

At the same time, the evaluation of the location of the words according to the content was calculated, the
evaluation of the analysis of the experimental data produced the following image in a five-point system:

berta neqg

roberta_pos

00 02 04 025 050 075 100 000 025 050 075
vader_neg vader_neu vader_pos

Figure 5. Placement of words by polarity
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From this view, the color of words used in text correspondence can be extracted. This gives us an
opportunity to form the emotional relevance of the textual information, the evaluation of correspondence
(negative or positive).

More than 2,000 correspondences obtained as an experiment were obtained in this order, and the accuracy
of the used A1-A3 algorithms was 88-89% based on different tools.

Conclusion. The conducted theoretical researches have shown that the formation of an adaptive
mechanism in the models built for the analysis of textual data and the identification of emotional shades
in them is of great importance. Depending on the conditions of the problem, the use of algorithms with a
logical heuristic approach is appropriate. It can be seen in the high results obtained that the use of
coordination of different approaches in the analysis of textual data (documents) in Uzbek language
obtained for experimental research is effective.
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Abstract: The article presents the bioecological characteristics of the unabi fly and the effectiveness of
the drugs Decis 2.5% e.c., Bi-58 40% e.c., Summi-alpha 5% e.c., Karbofos 50% e.c.
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Introduction. When establishing new gardens of unabi (Ziziphus jujuba Mill.), an urgent task is to take
measures against diseases and pests. In the conditions of Uzbekistan, the unabi fly (Carpomyia
Wesuwiana Costa) is very widespread and is often found in unabi gardens. In orchards infected with
unabi fly larvae, 90-95% of the crop may die [1,2,4,5].

Material and research methods. The purpose of the study is to study the dynamics of the development
of the unabi fly in the queen cells of the unabi nursery in the conditions of the Scientific Research
Institute of Horticulture, Viticulture and Winemaking of Uzbekistan named after Academician M.
Mirzaev of the Samarkand Scientific Experimental Station and the effectiveness of chemical preparations
used against flies.

Decis 2.5% e.c., Bi-58 40% e.c., Summi-alpha 5% e.c., Karbofos 50% e.c. were tested against the unabi
fly in the queen cells of the Unabi nursery, and their biological effectiveness was determined.

To determine the dynamics of development of the Unabi fly, 10 trees were studied in each replication.
The experiments were carried out on the basis of “Guidelines for testing insecticides, acaricides,
biologically active substances and fungicides”, published under the editorship of Professor Sh.T.
Khodzhaev [3]. The biological effectiveness of the drugs was calculated using the Abbott formula.
Observations to determine the importance of Unabi fly control measures before and after chemical
spraying took place on 3; 7; and 14 days.
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In the Unabi gardens, all agrotechnical measures were carried out efficiently and treated with pesticides 3
times: before flowering, the second and third treatments were carried out 15-20 days later.

Research materials and their analysis. The unabi fly is a monophage and only damages unabi fruits.
The adult insect is pale yellow in color, the entire body is covered with golden-yellow hairs. The body
length of the female is 4.5-5.5 mm, the length of the male is 3.5-4 mm. In fact, it overwinters in the soil at
the base of the branches (in fallen fruits) in the form of a false cocoon. The unabi fly flies in large
numbers in the second or third decade of June, when the unabi flower blooms and bears fruit. After
feeding for 6-10 days in the first ten days of July, the female fly pierces the fruit membrane with her
oviduct and lays 35-50 eggs in it. The hatched worm (larva) feeds inside the fruit, makes paths around the
grain and fills them with its excrement. Damaged fruits shrink before ripening and turn brown
prematurely [7].

Most of the affected fruits fall off, the seeds are destroyed and become unsuitable for planting. The larvae
feed inside the fruit for 20-26 days and spend two instars during this period. Its color is white. The body is
worm-shaped, the head is narrowed, after growth it pierces the skin of the fruit and comes out, and during
the day the larva begins to turn into a cocoon, in the second ten days of August the second generation flies
fly out, and the flight continues until the end of September. In most cases, the larvae pupate inside rotting
fruits and false cocoons emerge from these fruits. The second generation of flies is very numerous and
damages ripening and ripe fruits. In this environment, the worms that have settled in the fruits live until
the third ten days of October. The unabi fly flies from the trees where they have settled to newly planted
seedlings. The unabi worm and its cocoons are spread during transportation and storage of the unabi crop.

Among the chemical agents used against the unabi fly in the queen cells of the Unabi nursery, Decis was
sprayed at a dose of 0.75 and 1.0 I/ha with a biological effectiveness of 84.2-87.6%, respectively, in 14 days.
In these options, the greatest biological efficiency (89.6-95.4%) was observed on the 7th day of
calculation. When applying Summi-alpha at a rate of 0.5-1.0 I/ha, the biological efficiency is higher than
that of the model option (Karbofos, 3.0 I/ha), and on the 7th day this figure reaches 87.4-92 .5%
respectively.

When using BI-58 at a rate of 2.5 I/ha against the unabi fly, the biological effectiveness was 86.8% on the
7th day compared to the control, and 80.1% on the 14th day.

In unabi gardens, high biological effectiveness is achieved by using Decis 2.5% e.c. 1.0 I/ha, Summi-alpha
5% e.c. 1.0 I/ha against its specialized pest - the unabi fly, which is specialized in horticulture. use it on
farms.

Thus, the biological effectiveness of 84.2-87.6% was achieved in 14 counting days in Decis at application
doses of 0.75 and 1.0 I/ha of chemical agents against the unabi fly. In these options, the greatest biological
efficiency (89.6-95.4%) was observed on the 7th day of calculation.
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Conclusions. In the Unabi garden, when used as fly control chemicals, Unabi Summi-Alpha 5% e.c. 1.00
I/ha and Decis 2.5% e.c. 1.00 I/ha, the average net benefit per 1 hectare according to the options was
55,704,838 and 5,7472,280 soums, respectively. In the experiment, the greatest net profit was obtained in
the variant of using Decis 2.5% e.c. in the amount of 1.00 I/ha and amounted to 57,472,280 sum.
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Abstract: The number of patients with cholelithiasis and endocrine pathology increase at eldery age. The
patient’s age over 60 years is one of the risk factors of complications after cholecystectomy. The aim of
this study is to investigate the effect of endocrine disorders on immediate results of surgical treatment of
elderly patients with cholelithiasis. Materials & methods. 295 patients with cholelithiasis were operated
on: 107 (36.3%) patients over 60 years (main group) and 188 (63.7%) patients younger than 60 years
(control group). Results & discussion. The correlation between the age of the patients and severity of
gallbladder’s inflammation was determined (r=0.176; p=0.002). The choledocholithiasis was diagnosed
in 14 (13.1%) cases in the main group and in seven (3.7%) cases in the control group (p=0.003).
Endocrine disorders were indicated at elderly patients more often (81.3% vs 67.7%; p=0.011). Open and
conversion operations were performed at patients over 60 years more often (30.8% vs 9.0%; p<0.001).
14 (13.1%) patients of the main group and six (3.2%) patients of control group had postoperative
complications (p=0.001). The hospital stay of elderly patients was longer (Me=10.0 days vs Me=8.0
days; p<0.001). The following correlations of elderly patients were established: between severity of
gallbladder’s inflammation and waist circumference (r=0.239; p=0.013), between severity of
gallbladder’s inflammation and the level of glucose (r=0.218; p=0.024), between severity of
gallbladder’s inflammation and concentration of calcium (r=- 0.450; p<0.001); between the rate of
purulent-inflammatory postoperative complications and the level of thyrotropic hormone (r=0.273;
p=0.008), between the rate of purulent-inflammatory postoperative complications and hyperglycemia
(r=0.211; p=0.029), between the rate of purulentinflammatory postoperative complications and open
cholecystectomy (r=0.235; p=0.015); between hospital stay and waist circumference (r=0.197; p=0.047),
between hospital stay and concentration of thyrotropic hormone (r=0.304; p=0.010), thyrotropic
hormone and the level of calcium (r=-0.250; p=0.022). Conclusion. The endocrine disorders complicate
the course of cholelithiasis at elderly patients that is accompanied by the increase of rates of
postoperative complications and hospital stay..

Keywords: cholelithiasis, endocrine diseases, elderly parients.

|. Introduction

Gallstone disease (GSD) is diagnosed in 10-20% adult population of economically developed countries.
Endocrine diseases (ED) and metabolic disorders belongs to important role in the occurrence of
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gallstones. In the older age group, the number of people with both cholelithiasis and endocrine pathology
is growing. Therefore, in a number of patients’ elderly and senile age are simultaneously diagnosed with
cholelithiasis and ED. The surgical method is considered the leading method in the treatment of patients
with cholelithiasis.

Despite the widespread introduction of minimally invasive techniques and improvement of preoperative
preparation, the patient’s age over 60 years remains a risk factor postoperative complications (POC).
Complications occur in 5- 24% in patients operated on for cholelithiasis in the elderly and old age, and
postoperative mortality in older age group reaches 0.48-0.7%. However, the influence endocrine diseases
and metabolic disorders on the course perioperative period in persons over 60 years of age with
cholelithiasis not studied enough. The purpose of the work is to investigate the influence of endocrine
pathology on the immediate results of surgical treatment of patients GSD in old age.

Il. Literature review

For the period from 2015 to 2021 in the abdominal department Surgeries operated on 295 patients with
cholelithiasis. There were women 206 (69.8%), men — 89 (30.2%) people. GSD was diagnosed on based
on the results of physical, laboratory and ultrasound research. After the operation, histological
examination of the removed gallbladder (GB) was performed.

Besides screened for metabolic syndrome (MS), thyroid pathology, calcium metabolism disorders and
adrenal diseases. MS was approved according to the recommendations of the International Diabetes
Federation 2005 [3]. Anthropometry was performed, waist circumference (WC) was measured, and body
mass index was calculated. (BMI). Obesity was diagnosed if BMI exceeded 30 kg/m2, abdominal obesity
(AO) — with a WC value over 80 cm for women and over 94 cm for men. Biochemical parameters of
blood serum, blood serum lipids, were studied using a Dixion Torus 1220 analyzer (Russia).

The function of the thyroid gland (TG) was studied using a Cobas 6000 analyzer (Roche, Switzerland)
based on the levels of thyroid-stimulating hormone (TSH) and free thyroxine (fT4). The euthyroid state
was diagnosed when the TSH concentration was from 0.27 to 4.2 uMO/ml, sT4 - 0.93-1.7 ng/dl.
Ultrasonography of the abdominal organs and endocrine system was performed using a Mindray DC-80
device (China), using transducers with a frequency of 3.5-10.0 MHz. According to age, patients with
cholelithiasis are divided into two groups. The main group included 107 (36.3%) patients over 60 years,
in the control group - 188 (63.7%) patients under the age of 60 years. Calculations of the obtained results
were performed using statistical program SPSS 11.5 for Windows. For check hypotheses about the
normal distribution of values applied the test Kolmogorov-Smirnov. With a normal distribution of the
variation series, the arithmetic mean (M) and the standard deviation of the arithmetic mean (SD) were
determined if the data were not obeyed the normal distribution, set the small (min) and maximum (max)
values and calculated the median (Meh). The relationship between quantities was studied using rank
Spearman correlation with determination of the correlation coefficient (r). Critical significance level (p)
for testing statistical hypotheses were taken equal to 0.05.

I11. Analysis

63 (58.9%) people were hospitalized as planned elderly and senile patients and 139 (73.9%) younger
patients age, urgent — 44 (41.1%) and 49 (26.1%) patients (c2=7.162; p=0.007). For the first time,
cholelithiasis was detected in 22 (20.6%) and 20 (10.6%) people respectively (c2=5.498; p=0.019). In the
main group there were 66 (61.7%) women and 41 (38.3%) men, in the control group - 140 (74.5%)
women and 48 (25.5%) men (c2 = 5.291; p = 0.021).

Obesity (BMI>30 kg/m2) was confirmed in 37 (34.6%) patients over 60 years of age and in 80 (42.6%)
patients under the age of 60 years (c2=1.812; p=0.178), AO - in 92 (86.0%) and 145 (77.1%) people
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(c2=3.384; p=0.066). Chronic calculous cholecystitis was detected in 73 (68.2%) patients in the main
group and in 138 (73.4%) patients in the control group, hydrocele in two (1.9%) and two (1.1%) patients,
acute calculous cholecystitis — in 32 (29.9%) and 48 (25.5%) people (c2=1.063; p=0.588).
Choledocholithiasis was diagnosed in 14 (13.1%) and seven (3.7%) patients, respectively (c2=9.037;
p=0.003).

Patients with accompanying somatic diseases received preoperative preparation on an outpatient basis, in
a therapeutic or surgical hospital. In persons with choledocholithiasis, treatment was carried out in two
stages: first, endoscopic transpapillary intervention with lithoextraction was performed, and then
cholecystectomy (Che). The period from admission to the surgical department for cholecystectomy in
patients over 60 years of age was 1-13 (Me = 2.0) days, in patients under the age of 60 years — 1-25 (Me =
1.0) days (p = 0.007). All operations were performed using multicomponent combined endotracheal
anesthesia.

Laparoscopic XE was performed in 74 (69.2%) patients in the main group and in 171 (91.0%) patients in
the control group, open XE was performed in 33 (30.8%) and 17 (9.0%) patients (c2= 23.019; p<0.001).
Cholecystectomy lasted 40-95 (lu=75) minutes and 30-105 (lu=65) minutes, respectively (p=0.005).
Histological examination confirmed chronic cholecystitis in 75 (70.1%) elderly and senile patients and in
140 (74.5%) younger patients, catarrhal cholecystitis in five (2.7%) patients in the control group,
phlegmonous cholecystitis in 14 (13.1%) and 34 (18.1%) patients, gangrenous cholecystitis — in 18
(16.8%) and nine (4.8%) patients (c2 = 14.864; p = 0.002).

1. Discussion

A positive correlation has been established between age patient and the severity of inflammation of the
gallbladder (r=0.176; p=0.002). In persons over 60 years of age, the relationship between the destruction
of the gallbladder and WC value (r=0.239; p=0.013), serum glucose values blood (r=0.218; p=0.024),
level of calcium (r=-0.450; p<0.001). U patients under the age of 60 years, a correlation was found
between destructive changes in GB and BMI (r=0.145; p=0.048), WC value (r=0.212; p=0.003), blood
glucose concentration (r=0.159; p=0.029). POR was found in 14 (13.1%) patients in the main group and
in six (3.2%) patients in the control group (c2=10.559; p=0.001).

Purulent-inflammatory POO developed in nine (8.4%) elderly patients and senile age and in five (2.7%)
younger patients (c2=4.990; p=0.025); VET caused by decompensation somatic pathology - in six (5.6%)
and one (0.5%) patient respectively (c2=7.583; p=0.006). In one patient the main group, after conversion
cholecystectomy for gangrenous cholecystitis, acute myocardial infarction occurred and the postoperative
wound festered. There were no deaths.

In persons over 60 years of age, correlations were found between the frequency of purulent-inflammatory
POOs and the level of TSH (r=0.273; p=0.008), hyperglycemia (r=0.211; p=0.029), open/conversion
cholecystectomy (r=0.235; p=0.015). In patients under 60 years of age it is established the relationship
between the development of purulent-inflammatory POO and the presence of diabetes mellitus (r=0.158;
p=0.030), duration of surgery (r=0.170; p=0.020), severity of inflammation of the gallbladder (r=0.159;
p=0.029). In patients of the same group, correlations were determined between POR caused by
decompensation of somatic pathology and coagulogram disorders (r=0.151; p=0.038).

Patients in the main group were in hospital for cholelithiasis for 3-42 (Me=10.0) days, patients in the
control group — 3-38 (Me=8.0) days (p<0.001). In elderly and senile people, a relationship was found
between the timing treatment and WC value (r=0.197; p=0.047), TSH value (r=0.304; p=0.010), serum
calcium concentration (r=-0.250; p=0.022). In younger patients, correlations have been established
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between the duration of hospital treatment and the presence of EZ (r=0.151; p=0.038), metabolic
syndrome (r=0.145; p=0.047), OT value (r=0.188; p=0.010).

So, the clinical picture of cholelithiasis in patients over 60 years of age had a number of features. There
were more men in the older age group (38.3% vs. 25.5%; p=0.021). In operated patients, a relationship
was determined between the patient's age and the severity of inflammation of the gallbladder (r = 0.176; p
= 0.002). Choledocholithiasis was diagnosed in 13.1% of elderly and senile patients and in 3.7% of
younger patients (p=0.003). Endocrine and metabolic disorders (MS, hyperglycemia, diabetes mellitus,
hypothyroidism) were significantly more often confirmed in patients over 60 years of age with
cholelithiasis (81.3% versus 67.6%; p = 0.011).

The presence of concomitant pathology and complications of cholelithiasis led to an increase in the
preoperative period in elderly and senile patients (Me=2.0 days vs. Me=1.0 day; p=0.007). They were
more likely to undergo open/conversion surgery (30.8% vs. 9.0%; p<0.001). XE in people over 60 years
of age lasted longer (Me=75 minutes vs. Me=65 minutes; p=0.005). In patients of the older age group
with cholelithiasis, more often purulent-inflammatory POO (8.4% vs. 2.7%; p=0.025) and complications
caused by decompensation of somatic pathology (5.6% versus 0.5%; p=0.006).

Elderly and senile patients spent longer in hospital treatment (Me=10.0 days versus Me=8.0 days;
p<0.001). The increase in the value of VOT in persons over 60 years of age is accompanied by increased
frequency of destructive cholecystitis (r=0.239; p=0.013) and duration of treatment (r=0.197; p=0.047).
Abdominal obesity is the main symptom of MS. Abdominal (visceral) adipose tissue synthesizes a
number of biologically active substances that lead to metabolic disorders, hyperglycemia, and arterial
hypertension. In addition, in patients with AO, fatty infiltration of the gallbladder wall is noted.

These factors contribute to the destruction of the gallbladder in calculous cholecystitis and create the
prerequisites for a long hospital stay for patients with cholelithiasis. Chronic hyperglycemia in individuals
with prediabetes and uncompensated diabetes mellitus causes dysfunction of neutrophil leukocytes,
microangiopathy and deterioration of the blood supply to the gallbladder. With an increase in glucose
concentration in elderly and senile patients, the frequency of destructive cholecystitis (r=0.218; p=0.024)
and purulent-inflammatory POO (r=0.218; p=0.024) increases. Hypothyroidism is a well-known risk
factor for cholelithiasis.

In patients with thyroid insufficiency, the properties of bile change, the motility of the biliary tract and
microcirculation are disrupted, mucinous tissue edema occurs, and changes in blood coagulation and the
activity of the cardiovascular system occur. In people of the older age group with cholelithiasis,
hypothyroidism was diagnosed more often (15.9% versus 5.9%; p = 0.016), and the TSH level was
significantly higher (E = 2.1 puMO/ml versus E = 1.6 uMO/ml; p=0.049). Insufficiency of thyroid function
caused the frequent occurrence of choledocholithiasis, contributed to the development of purulent-
inflammatory complications after cholecystectomy (r=0.273; p=0.008) and led to an increase in the length
of hospital treatment for patients over 60 years of age (r=0.304; p=0.010).

Hypocalcemia is the body's response to a severe, long-term illness. In patients of different age groups
with cholelithiasis, no statistically significant differences were found in the concentration of calcium in
the blood serum (2.294£0.19 mmol/l versus 2.30+0.20 mmol/l; p=0.783). However, in elderly and senile
people, a negative correlation was determined between the calcium value and the presence of destructive
cholecystitis (r=-0.405; p<0.001) and between the calcium level and the duration of hospital treatment
(r=-0.250; p=0.022).

Thus, endocrine and metabolic disorders aggravate the course of cholelithiasis in patients of the older age
group, which is accompanied by an increase in the frequency of postoperative complications and length of
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hospital stay. In the future, it is planned to develop an algorithm for the supervision of patients with
cholelithiasis aged over 60 years, taking into account the functional state of the endocrine system.

V. Conclusion

1. Endocrine and metabolic disorders were diagnosed in 81.3% of elderly and senile people with
cholelithiasis.

2. Cholelithiasis in patients over 60 years of age is more often accompanied by complications
(destructive cholecystitis, choledocholithiasis).

3. Postoperative complications were confirmed in 13.1% patients operated on for cholelithiasis in the
elderly and old age. The development of purulent-inflammatory POC in the older age group is
facilitated by increased TSH levels (r=0.273; p=0.008), hyperglycemia (r=0.218; p=0.024) and
open/conversion surgeries (r=0.235; p=0.015).

4. In patients over 60 years of age with cholelithiasis, there are correlations between the length of
hospital treatment and the WC value (r=0.197; p=0.047), TSH value (r=0.304; p=0.010), calcium
concentration in the blood serum (r=-0.250; p =0.022).
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Annomayusn: Llenvio uccie0o8anus AGNAEMCsA U3yYeHUe GIUAHUSA MEXHONOSUYeCKUX Napamempos Ha
npoyecc KpUCMAaiiu3ayuu Xi0puod Kauius u onpeoeieHue ONMmuMAaibHbIX YCI08ULl NOJYYEHUSs XI0puoa
Kanus — 2anypeudeckum Ccnocobom obocawjenus HU3KOCOPMHO20 — cunbguHuma Trobecamanckozo
MeCmopOoNCOeHUSL.

Knrouegwie cnosa: pacmsopumocms, coomnouienue meepoot u HCUoKol ¢as, cycnenus, memnepamypa,
8pemsl, KpUCmaniu3ayus, HU3KOCOPMHbIU CUNbBUHUM, 800d.

BBEJIEHMUE.

TroOeraraHckoe MECTOPOXKICHHWE KAIMHHBIX COJe pacroiiokeHo B JlexkanabaackoMm —paiioHe
Kamxkanapsuackoit oGmacti, B 75 KM K 1ory ot r. I'y3ap M mpuypodyeHO K IOro-3amajHblM OTporam
I'uccapckoro xpedta. MecTopoXKaeHHEe pachoyioKeHO Ha TpaHuile Y30ekucraHa W TypKMEHUCTaHa, U
paznensaercs norpanuuHon pexoit [llopnapes [1].

TroberaraHCcko€ MECTOpPOXKJIEHUE HMEET TIOBBIIIEHHOE COJEpP)KaHWE HUZKOCOPTHOTO CUJIbBUHUTA.
[ToBBIIIEHHOE COAEP/KAHUE HU3KOCOPTHOTO CUJIBBMHMTA MPUBOJUT K HHU3KOMY IIOKA3aTENI0 KadyecTBa
MPOAYKTAa U KO3 (ULIMEHTA U3BJICUYEHNS OCHOBHOTO KOMIIOHEHTA - XJIOpUJa Kallus, a TaKkKe TPYIHOCTH
yIpaBJIEHUs] TEXHOJOIMYeCKMMM TmpoueccamMu [2]. B cBs3u ¢ a3tuMm, mpobiema mnepepaboTku
HU3KOCOPTHOTO CHUJIbBUHUTA TIO0EraTaHCKOro MECTOPOXKJIEHUS SIBISIETCS aKTyalbHOM Ui KaJauitHOro
NPEIIpPUATHSL.

B nmanHoOli paboTe mpemaraercs Taqyprudeckuii crmoco0 oOorameHuss HU3KOCOPTHOTO CHUJIBBUHHTA
TrobGeraTanckoro MecTopokaeHus[3-4].

Metoabl M MaTepuHabl. XUMHUUYECKHH aHAIW3 MPOBOAWICAS IO MeToauke [5-9]. Omnpenenenue
COJIep>KaHUsI MOHOB MarHus M KaJIbIUSI OCYIIECTBISUIN OOBEMHBIM KOMIIEKCOHOMETPHUUYECKUM METOJI0M
TUTPOBAHUA TpWiIOHA b B NIpHUCYTCTBUM HMHAMKATOPOB XPOMOT€Ha YepHOro U Mypekcunpa [5,6].
OmnpeneneHue cojepXaHWs HOHOB Kallusi MPOBOAMIN TeTpadeHMmI-00paTHBIM METOAOM M METOJIOM
IJIaMeHHON GoromeTpuu [7-9]; HOHOB HATpUS - METOJIOM IJIAaMEHHOU ()OTOMETPUU M PACUETHBIM ITyTEM
[7-9]. Conmepxanue xiopa MOHA omnpenensuii MetogoM Mopa [7], a cynbhaT nOHa BECOBBIM METOIOM B
dbopme BaSOy [8]. OnpeneneHre MaccoBoOii 10JIM HEPACTBOPUMOTO B BOJIC OCTATKa B CHIPhE M MPOIYKTAX
OCYILECTBISUIM TPABUMETPUUYECKUM METOAOM [7], KOTOpBIi OCHOBAaH Ha OTIEIEHMHM HEPACTBOPHUMOIO
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ocTaTka myTeM (UIBTPOBAHUS PACTBOPEHHOM aHAIM3UPYEMON MPOOBI U MOCIEAYIOIIEM BBICYIIHBAHUN U
B3BELIMBAHHUHU IIOJyYEHHOIO OCAJIKa.

Pe3yabraTrhl M o00cy:kaeHue. bbliu TpoBeNEHBI OMNBITHI MO BIUSHUIO TaKUX TEXHOJOTUYECKUX
MapaMeTpoB, Kak: BpeMsi, COOTHOILIIEHUE TBEPAOH U KUIKOH (a3, TemrepaTypbl U CKOPOCTH OXJIAXKICHUS
Ha MPOLeCC KPUCTAITU3ALMH XJIOPUA Kalus U3 paCTBOPOB HU3KOCOPTHOTO CUIIbBUHUTA.

DKCIepUMEHTHI TPOBOAUIIUCH CIEAYIOUUM o0pa3om. JlJisi pacTBOpPEHUS HU3KOCOPTHOTIO CHJIBBUHUTA B
TEPMOCTOMKYIO0 KOJIOY EMKOCTBIO 250 MJI HAJIMBAJIM pacdeTHOE KOoJu4ecTBO Bojbl. Konba HarpeBanach ¢
MOMOIIBIO TUIUTKU JIO0 TeMIepaTypbl 100°C. Jlo6aByisiii  pacdeTHOE KOJIMYECTBO HHU3KOCOPTHOTO
CWJIbBUHMTA U B TEUEHUE 5 MUHYT NIEPEMEIIUBAIIH.

B Ta6J'II/II_[e 1 IIPUBCIACH XMMHYECKHI COCTaB HNCXOOHOI'O CBIPbs, MCIIOJIB30BAHHOI'0O B Ka4Y€CTBE 00beKTa
HCCIICAO0BaHMA: HU3KOCOPTHOT'O CUJIbBUHHUTA.

Tabmuma 1. XuMu4deckuii coCTaB UCXOTHOTO ChIPhsI

HaumenoBanue odpasua Coneprxanue, macc. % :
KClI NaCl MgCl, CaSOq H.o.u np.
Hu3KoCOpTHBIN CHIIBBUHUT 18,3 68,5 1,51 0,68 11,01

[TonydyeHHy0 cycneH3ui0 OTGUIBTPOBAIM NpPU TEMIIEpaType pPacTBOPEHHUS M OTIEIHIA PaCTBOpP OT
miama. beumn ompenenieHbl mMacca LujiaMa U gaCTBopa. ['opsiunii MaTo4YHBIA PacTBOpP CO CKOPOCTHIO
30C/MI/IH, 6OC/MI/IH, 10°C/Mun oxJaxxmanu o 207, 30°u 40°C.

B miporiecce oxmakaeHusI BeITIaAau Oebie Tpo3pavyHbie KprucTamuibl. Ocaqok OTGHUIBTPOBAIM Ha BOPOHKE
broxnepa ¢ muamerpom 93mm mon paspsbkenueMm 0,5 Kre/em?. Bpemst dunbpTparnuu  GpUKCHPOBATIOCH.
Teepnas aza OblIa BEICYIIICHA M ONIPEICIICH BBIXOJ TPOAYKIIHH. MacCOBBIE COOTHOIICHUS CHIIbBHHHUTA U
BOJIbI B THX ONBITaX BapbUPOBAIUCH B npenenax 1:5, 1:3, 1: 2,5, 1:2, 1:1,5, 1:1. B tabnune 2 npuBeacHbI
pe3yiabTaThl SKCTIEPUMEHTOB.

ITo ge3ynLTaTaM AKCIIEPUMEHTOB MPU PACTBOPEHUH HU3KOCOPTHOTO CHIIbBUHUTA BOAOMW MPU TEMIIEPATYPE
100°C u cootnomenun cwibBuHAT:H,0 =1:5, 1:3,1:2,5, 1:2, 1:1,5 u 1:1 cootHomenue T:)K B cycnien3un
uMmeeT 3HavueHus 1:9,72, 1:5,97, 1:4,83, 1:2,76, 1:1,73 u 1:1,19 coorBercTBenHo. [llnam, o6pa3oBaBmuiics
IIPU paCTBOPEHUH CUJILBUHUTA B BOJI€ QUIBTPYETCS B TEUEHUE 2-3 MUHYT.

DKCHEPUMEHTAIBHO YCTAHOBJIEHO, YTO MPU MACCOBOM COOTHOIIEHUH CHibBUHUT:H20O paBHOM 1:5 1 1:3
HE3aBHUCHMO OT TEMIIepaTyphbl OXJIAXIACHUS HE o0pa3yroTcs KpucTawibl. Kpucramibsl o0pa3yroTcs mpu
cooTHomeHusx cuibBUHUT:H20=1:2,5, 1:2, 1:1,5 u 1:1. IIpu sTom ¢ ymensbiiennem cootHomenus T:0K
or 1:1 go 1:1,5, 1:2 u 1:2,5, COOTBETCTBEHHO yBEIMUMUBAETCS BBIXOJ XJopuaa kanus ot 13,5 no 17,9, 19,5
u 21,2 % (tabnuna 1).

Pe3ynbTarhl MOKa3bIBAIOT, YTO CHU)KEHHE TEMIIEPATYPBl OXJIAXKICHUS TaKKE NPUBOAMUT K YBEIUYECHHIO
KOJIMYECTBA BBIMABIIMX KPHUCTAJUIOB, COOTBETCTBEHHO YBEJIMYEHHUIO BbIXOAAa Xjopuaa Kamus. Tax
HanpHuMep, MPU MacCOBBIX COOTHOLIEHUSX HU3KOCOPTHOTO CHWJIBBUHHMTA M BOABI paBHBIX 1:2 u 1:1 mpu
TEMIIEpaType OXJIAXKICHUS 20°C MakcHManbHBIA BBIXOJ xjopuja kamus cocrasisier 19,5 u 17,9 %, a c
YBEIUYECHUEM TEMIIEPATYPhl OXJIAXKACHUSA 110 30°C BBIxOX xJlopuja Kanus ymenoaercs 1o 18,5 u 17,1%
COOTBETCTBEHHO, a YBEJIUYEHHE JI0 40°C MPUBOJNT K YMEHBIIICHUIO 3TOr0 Tokasarens a0 11,67 u 15,3%
COOTBETCTBEHHO. Takasg k€ 3aKOHOMEPHOCTb HaONIolaeTcss W MpPU MAaCCOBBIX COOTHOUICHHUSX
cunbBUHUAT:H2O  1:2 w 1:1. HaumOomnpliee KOJWYECTBO KPUCTAUIOB BBHIMAAACT TPH MacCOBOM
cooTHomeHnH cuiabBUHUT:H,O paBHOM 1:2 npu TemnepaType OXJ1axaeHUs 20°C.
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Tabnuua 1. BiusiHue TeXHOIOTHYECKUX MTapaMeTpOB Ha MPOIIECC PaCTBOPEHUS HU3KOCOPTHOTO

CHJIbBBUHHUTA B BOJEC

Ne | Cootno | CootHomie | Temne Ckopoctb CootHomie | Beixon, CkopocTb
IICHHE, HHE, parypa | oxnaxzaenusi | Hue T K B % ¢dubTpa
CHJIbBU IIJIaM: OXJIaX , CyCIIEH3UHU 1IN

HUT pacTBOp JIeHU S, OC/mum npu KPHCTAJUIOB
:H,O °c KpUCTAJUTN , Kr/M%q
3aIin

1. 20 3 1:46,33 19,5 2201,48

2. 6 1:53,94 16,8 2559,41

3. 10 1:57,79 15,7 2441,22

4. 1:2 1:2,76 30 3 1:50,28 18,5 2125,12

5. 6 1:57,05 15,9 2216,17

6. 10 1:60,13 15,1 2123,52

7. 40 3 1:54,27 16,7 2232,56

8. 6 1:61,37 14,8 2123,25

9. 10 1:63,55 14,3 2899,54

10. 20 3 1:38,88 13,5 2302,47

11. 6 1:44,24 11,9 2657,51

12. 10 1:47,51 11,1 2543,02

13. 11 1:1,19 30 3 1:40,42 13,0 2028,52

14. 6 1:47,55 11,2 2309,16

15. 10 1:50,77 10,4 2256,63

16. 40 3 1:44,63 11,8 2489,51

17. 6 1:54,51 9,7 2899,12

B pesynbTare m3ydeHUs BIMSHHUS CKOPOCTH OXJIAXKICHHS Ha MPOIECC KPUCTALIU3AIMU XJIOPHJIA Kaus
MOKAa3aHO, YTO MPHU OXJAXKJEHUU PACTBOPA, MOTYUEHHOTO MPH PACTBOPEHUH HU3KOCOPTHOTO CHIIbBUHMTA
BOJIOM NpH cooTHoueHuu cuinbBUHUT:HoO=1:5, 1:3, 1:2 u 1:1 u remneparype 100°C, coorromenne T:K
B cycmeH3uu kojebnercs B mHTepBamax 1:51,61-1:71,12, 1:46,33-1:63,55, 1:39,82-1:58,41 u 1:38,88-
1:57,52 cootBercTBeHHO (Tabnumal).

0
W npu 3TOM H3MEHEHHe CKOPOCTH oXJjaxkaeHus oT 3 1o 6 u 10°C/mMuH ymenbliaer cootHouenue T:K B
CYCIIEH3MH IIPU KPUCTAJUIN3ALINH.

Takum oOpa3oMm, B KauecTBE ONTHMAaJbHBIX MapaMETPOB MOXKHO MPUHATH cooTHoumeHue T:K=1:5 u
CKOPOCTb OXJIAKJEHUS 3 -6°C/MuH.

Kak mnoka3piBatoT pe3yabTaThl, BCJIEICTBUE PACTBOPEHMS] HU3KOCOPTHOTO CHUJIBBUHHUTAa B BOJE INpHU
cootHomenuun 1:2,5, 1:2, 1:1,5 n 1:1, ¢ noHmkeHUEM TeMIEpaTypbl KPUCTAJUIM3ALUH [0 20°C u ¢
YMEHBIIEHNEM CKopocTH oxnaxnaeHus ot 10,0 mo 3,0 OC/MHH TOBBIIIAETCS KONMYECTBO ¢bpakuun
+0,25mMm 10 50,2%. Camble BbICOKHH MokazaTenb ¢pakuuu, +0,25MM, HaOIIOAAaeTCs NMPU CKOPOCTH
oxnaxaeHnus 3,0 OC/Mum.

DKCHNEPUMEHTAIBHBIM MYTEM YCTAHOBJIEHO, YTO C TOHWKEHHEM CKOPOCTH OXJIAXICHUS KpHUBas
M3MEHEHUs KOJIMYeCTBa JacTull pazMepoM -0,1 MM IpOXOIHUT Yepe3 MUHUMYM, KOTOPBI COOTBETCTBYET
CKOPOCTU OXJIAXKJIEHUS 3-6°C/Mun. Camblii BBICOKHMIi TIOKA3aTelNb dpakun -0,1MM, HaOMOMAETCS TpU
ckopoctu oxyaxaeHus 10,0 OC/mum.
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AHanu3 pe3ynbTaTOB MOKAa3bIBAET, YTO IJIOTHOCTh U BA3KOCTH CYCIEH3UH CHMXKAIOTCS C MOBBIIICHUEM
TEMITEpaTyphl U MOBBILAIOTCS ¢ CHIKEeHHEeM cooTHomeHus T:K. DTo cBsi3aHO ¢ TeM, 4TO ¢ MOBBIIICHUEM
temreparypsbl, 6osee 40°C, MOBBIIIAETCS PACTBOPUMOCTD XJIOPH/IA KaJIHs.

Takum o00pa3oM, M3 pe3yibTaTOB HKCHEPUMEHTOB YCTAHOBJIEHO, YTO IUIOTHOCTb CYCIIE€H3UH,
IIPUTOTOBJIEHHONW HAa OCHOBE BOJIbI M1 HU3KOCOPTHOI'O CWJIbBUHMTA MeHsAercs oT 1,1754 r/em® 0 1,3233
F/CM3, a BS3KOCTh CYCIICH3UU MEHsieTcs oT 1,2764 r/em® 1o 10,8445 /oM.

3akaoyenue. Takum 00pa3oM, TPOBEIACHHBIE HCCIICIOBAHHUS IMOKA3BIBAIOT, YTO MPH TEMIEpaType
pacTBOpEHUS 100°C HU3KOCOPTHOTO CHJIbBUHHTA B BOJIE HAaUOOJIbIlIee KOJIMUYECTBO KPUCTAIIOB BhINIAaeT
MPU MACCOBOM COOTHOIIEHUH cuUiIbBUHUT:H;O paBHOM 1:2,5 mpu Temreparype OXJIaxICHHS 20°C, u
CKOPOCTH OXJIKICHUS 3-6°C/muH.
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Abstract: This article discusses the causes of stuttering, the principles of working with children
with stuttering and the benefits of individual training. The reforms carried out by people with speech
therapy potential in our country, the importance of speech therapy branches, their advantages and targeted
approaches have been extensively covered.
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Introduction

Today, the conditions created for the establishment of modern equipped educational institutions
and the development of the growing young generation in all aspects, their formation with the spirit of
patriotism, are for the development of our future. In inclusive education, based on its mission, it is to
create quality education opportunities for children regardless of their ability and status. The principle of
inclusiveness implies that in order for children with disabilities to have positive mental and social
development, they should live in a family and study together with their peers in regular schools.

The State Program of the Republic of Uzbekistan on the Implementation of the Action Strategy on
the Five Priority Areas of Development of the Republic of Uzbekistan in 2017-2021 in the Year of Youth
Support and Public Health Promotion, approved by the Decree of the President of the Republic of
Uzbekistan No. PF-6155 dated February 3, 2021 In order to ensure the implementation of the President's
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decision PQ-4860 dated October 13, 2020 "On measures to further improve the system of education for

children with special educational needs"

mechanisms for organizing home education of children with special educational needs and
managing the educational process;

the rights and obligations of the school director, class leader, teachers and parents in organizing
individual education at home;

According to the results of the medical examination, when it is determined that the student has
diseases (pathological conditions) that are the basis for individual education at home, the procedure for
issuing a medical opinion by the medical advisory commission on the need for individual education of the
student at home;

the list of diseases that are the basis for individual education at home; the form of the lesson
schedule developed by the school, taking into account the student's health condition, in agreement with
the parents;

A separate evaluation notebook for each subject was formed for a student studying at home
individually.

A science that studies the psychophysical characteristics of the development of children with
physical and mental disabilities, provides them with special education, and studies the laws of their
elimination. Children who are blind and visually impaired, deaf and hard of hearing, mentally retarded,
have a defect in locomotor apparatus, speech deficiency D. is the object of science. Accordingly, D. It is
divided into 4 separate areas: deaf pedagogy (studying the methods of teaching and educating deaf and
hard of hearing children), typhlopedagogy (researches the issues of teaching and educating blind and
visually impaired children), oligophrenopedagogy (develops the laws of teaching and educating mentally
retarded children), speech therapy (speech deals with the theory and practice of teaching and educating
children with disabilities).

At first, surdo-pedagogy and typhoid-pedagogy appeared (in 1770, a special institution for the
deaf was opened in Spain, and in 1784, a special institution for the blind was opened in Paris). Later,
speech therapy and oligophren opedagogy were founded. Special psychology, which studies the mental
laws of children with defects and psychophysical deficiencies, as well as surdotechnics and typhogenic,
which develop means of education, correction of defects, and rehabilitation, also belong to D. D.
anatomy, physiology, pathophysiology, neurology, neuropathology, pathology of hearing, vision and
speech, school hygiene, general and pedagogical psychology, pedagogy, linguistics, child psychology,
etc. inextricably linked with sciences. The main task of D. is to identify children with disabilities, to
develop diagnostic methods, to organize special and embodied education for them, to find and implement
means of eliminating mental and physical deficiencies, to prepare them for life, to raise them into socially
useful people.

Causes of speech disorders in children include external (exogenous) and internal (endogenous)
factors, as well as external environmental conditions. An evolutionary-dynamic approach is used when
considering various causes of speech impairment. It consists of analyzing the process of occurrence of the
defect, taking into account the general conditions of the development of the defect and the conditions of
speech development at each age (Abu Ali Ibn Sina, 1.M. Sechenov, L.V. Vygotsky)

Children of 4-5 years of age whose speech has not developed phonetically-phonetically are
characterized by incomplete formation of phonetically-phonetically-perceived speech. Speech deficits are
not limited to the incorrect pronunciation of sounds, but also consist of insufficient discrimination of
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sounds and difficulties in understanding speech from the sound side. In this case, undifferentiated sounds

are observed in the child's speech, sounds are replaced, they are not properly mixed in speech, many
sounds are distorted and they are not differentiated enough by hearing. At the same time, in the speech of
some children, defects characteristic of the lexic-grammatical structure of the language are also observed.
Thus, in the speech of children belonging to the group of phonetic-phonemic underdevelopment,
pronunciation defects in the tone are observed: 10 L,

a) replacing sounds with sounds that are easy to articulate;

b) replacement of sounds from articulatory jihdt to sounds that are close to each other;

C) mispronounce one or more sounds;

g) lack of acceptance of certain sounds in the child's pronunciation;

d) load of one or more sounds. Disorder of phonemic perception:

a) not clearly distinguishing phonemes in speech and other speech (primarily voiced-unvoiced,
rasping-noise, noise-affricate sounds);

b) lack of readiness for simple analysis and synthesis of sounds; c) difficulties in analyzing the
sound content of speech. In addition to the incorrect pronunciation and perception of certain sounds, there
are difficulties in pronouncing plural syllables and syllables.

Analysis. Stuttering (logo neurosis) is a common speech disorder. This manifests itself in the
frequent repetition of individual sounds or syllables and whole words. In some cases, the patient does not
repeat sounds, syllables or words, but prolongs them. Stuttering can also be manifested by frequent pauses
in speech, its "firmness"”. During pronunciation of speech, a person suddenly experiences difficulties
related to the coordinated work of speech organs and centers. But it is provoked by spasms that occur in
the muscles involved in the formation of sounds, as well as in the muscles of respiration. Because of this,
many patients suffer not only from direct stuttering, but also from breathing disorders. Patients complain
of a feeling of shortness of breath. Today, it is about 4% of children and 2% of adults. This pathology can
occur for various reasons, often stuttering also causes communication problems.

Speech therapists-defect ologists treat children. It is these doctors who draw up the correction
program. It is developed individually, taking into account the real causes of the pathology, the child's age,
his social environment and other factors. Modern correction methods are based on normalization of
breathing and control of speech rate. Classes with children are conducted in a fun, easy-to-play format.
Usually, together with the child, the doctor reads and memorizes rhymes, sings songs, studies the vocal
apparatus in other ways. Such therapy is problematic if the baby's stuttering is triggered by a stressful
situation.

Conclusions and suggestions. Today, when technology and science are developing, all the
conditions are sufficient for teenagers to learn and achieve great achievements. There are educational
institutions that meet the requirements of the time in expressing an independent opinion and showing
one's talent. Dealing with speech-impaired children by sharing their imagination and life ensures
fruitfulness of work and development of thinking and thinking. When children are taught using
specialized didactic tools, sound pronunciation problems in children disappear, and their cognitive
development improves. As for the ability to imagine reality, collectible toys and pictures play an
unmatched role. When children further develop their worldviews by emphasizing concepts like
conserving nature and preventing waste, they feel a connection to various professions or heroes. An
educational program that is child-centered and specially designed for each student is the cornerstone of
inclusive education.
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Pa3paborka Metonos Ilonyuenuss U Ucnonn3oBanuss HoBbix
dpPpexTuBHbIx Koaryasuros U3 Orxoxos Ilpoussoacrs

Conuxosa Hacub6a KambapaiueBHa
O61eobpazoBaTenbHas mikosia Ne 2 byxapckoro pailoHa yuuTelb XUMHUH, BICIIEH KaTerOpuu
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Annomauyusn’ Jlannas paboma omuocumcst K mexHoio2uu Heopeanuueckux sewecms. Ona modicem Oblmo
UCNONL306AHA NPU NOJYYEHUU antoMUHULicooeprcaumux Koa2yisinmog. C ux NomMowplo npeonodtceHsl
Memoovbl  00pAOOMKU CMOYHBLIX 800 NPOMBIUICHHLIX NPEONnpusmull, a Mmakdice JUBHEBLIX 600,
codepacawux Heghmenpodykmul. B 0annoti pabome npedcmagneHvl KOHKpemubie npumepsbl pe3yibmanul
UCCned08anull No O4YUCMKe NPUPOOHBIX, NPOU3BOOCMBEHHBIX U HeMmMecooepiIcauux CMoOYHbIX 800 C
ucnonvzosanuem Hosvix OXA nomyyennvlx no Hoeou mexuonocuu. Jlana oyenxa 3¢gexmusnocmu
Oeticmeusi Koa2ynsaHmog-gnoxyisanmos OXA Ha MOOenbHbIX U PeanbHbiX NPUPOOHBIX U NPOMBIULECHHBIX
cmounblx  6o0ax. Ilpouszsedeno cpaeneHue HOBbIX KOMNOZUYUOHHBIX MAMEPUalog ¢ WUPOKO
npuMeHsieMblMu OJis SMUX Yeaell UBECIHLIMU AHAN02AMU, KOASYISHMAMU - CYIbOAMOM ATIOMUHUSL U
JcenesHbiM  Kynopocom. Jana oyenxka dpghexmuenocmu  Oelicmeuss  KoazynsAHmMo8-QIOKYIAHMOS
ATFOMUHUTICOOEPAHCAWUX KOA2YISIHMOG HA PEATbHbIX NPOMBIULIEHHBIX CHOYHBIX 800AX.

Knrwueeswvie cnosa: Ocnosnoii xnopuo anomunus (OXA);, peacenmuas ouucmra 800vl KOA2YIAYUOHHbBLE
CBOUCMBA; CMOYHBLE 800bL, ANIOMOKAILYUEBHII KOAZYISHN.

AKTyalbHOCTB TIPOOJIEMBI

3ammTa OKpY’)KAIIIeH Ccpeapl OT 3arps3HCHUN SBISETCS BaKHEWIEH NpoOJIeMON COBPEMEHHOCTH.
Pemuth maHHYI0 MpoOIEeMy -MOKHO TOJBKO KOMIUICKCHBIM, MHOTOIUTAHOBBIM TIOJXOJIOM, peIias
MHOKECTBO JAPYTUX 3a7ad, B TOM YHCJIE 3aJauyd yTHIW3ALUUA OTXOJOB, OUUCTKU IMOBEPXHOCTHBIX U
CTOYHBIX BOJI, CO3JaHUs HKOJIOTHYECKH YUCTBIX TEXHOJOTUN U T.II.

OpHMM M3 BaXKHBIX aCMEKTOB OXpaHbl OKPY’KAIOLIEH Cpelbl SIBISIFOTCS 3all[uTa BOJHOTO OacceifHa OT
3arpsi3HEHUN W OYHMCTKA MOBEPXHOCTHBIX BOJ MUTHEBOr0 HazHaueHWs. OJHUM U3 OCHOBHBIX METOJIOB
OYUCTKU BOJABI OT B3BEUICHHBIX, KOJUIOMIHBIX M PACTBOPUMBIX BEIECTB SIBISETCS KOAryJSIIMOHHBIN
METO/I, COBEPIIICHCTBOBAHNE KOTOPOTO BO3MOYKHO JIUIIb NMPU MPUMEHEHUU HOBBIX, OoJiee 3PPEKTUBHBIX
KoaryJssHToB. OJTHUM U3 TaKUX KOATYJISTHTOB SIBJISIETCS OCHOBHOM Xjopu amroMuHus (OXA).

Koarynsuuonnsie cBoiictBa OXA B 3aBUCHUMOCTH OT OCHOBHOCTH M3y4€HBI HeJocTaTouHo. Kpome Toro,
MMEETCSl MaJI0 CBEACHUH O CO3JaHMM CMEUIAHHBIX KOAryJIIHTOB Ha OCHOBE COEAUHEHUN aIIOMUHUA,
KOTOpBIE, IPEANOJIOKUTEIBHO, MOTYT CYIIECTBEHHO YIYUYIIUTh IPOLIECC OUUCTKH BOJBL.
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Lenpb 1 3a1aun paboOTHI

C uenplo mpenoTBpaleHus yiiepOa OKpyKarollel cpeie U 310pOBbI0 HAaceJIeHHs pa3paboTaHbl OCHOBBI
MPOIIECCOB TMONYyYEHHsS BBICOKOA()(EKTUBHBIX KOAryJIIHTOB M3 aJIOMHHUHCOJEPKAIIUX OTXO/OB,
OTJIMYAIOIIUXCSL TMPOCTOTOM TEXHOJIOTHYECKUX PEIICHUWH M HKOJOTHYECKON Oe3omacHocThio. Jlis
JOCTUXKCHU S IOCTaBJICHHON S pCHICHLI CJICAYIONUC 3aJavu:

> HCCIICA0BAaH IIpoLECC U pa3pa60TaHa TEXHOJIOTUA ITOJYUCHUA OXA um3 THAPOKCHUIa aJIFOMHUHUA,
SABJIIOICTOCA OTXOAO0M IIPOMU3BOACTBA IJBJICKTPOJIUTUYCCKOTO TPABJICHUA AJIIOMHHUA B PacCTBOPC
XJIOpUaa HaTpus;

» HCCIEeNOBaH Ipolecc u paspadboraHa TexHosorus nonydeHus OXA u3 HEKOHJULIMOHHOTO XJIOPHIA
AJIFOMUHMS,

> I/IsyquH (I)I/I3I/IKO-XI/IMI/I‘-I€CKI/IC H KOAryJsimuOHHBIC CBOICTBA BHOBb CUHTC3UPOBAHHBIX KOAr'yJIIHTOB
B IIPpOLECCEC OYHUCTKHU IMOBEPXHOCTHBIX U CTOYHEBIX BO.

Y CTaHOBNEHO, YTO MPHU B3aUMOACHCTBUM C COJSSTHOM KHUCJIOTOW THAPOKCHAA ATIOMHUHUSA, SBISIOILIETOCS
OTXOJIOM AJICKTPOJIMTUYECKOTO TpPABJICHUS AIOMUHHS, HE3aBUCUMO OT MOJIBHOTO COOTHOILICHUS
peareHTOB 00Opa3zyeTcst cpeaHsisi coib xjopuaa amoMmunus. [Ipu HemocTaTke KUCIOTHI OOpa3oBaHUA
OCHOBHOW COJIM XJIOpUJA QIIOMHHHUS HE MPOUCXOAUT, YMEHBIIACTCA JIMIIb CTENEHb W3BJICUYCHUS
QTIOMUHUS U3 O0TX0/10B. BrepBrie npemyioxkeHo s noiydeHuss OXA ¢ BBICOKUM BBIXOJOM MNPOIYKTa
OCYIIECTBJISATh MPOLIECC MyTEM MOPLUMOHHOTO BBEIEHHUSI OTXOJOB B COJISIHYIO KHUCIOTY, YTO IMO3BOJISIET
CMeIIaTh 00paTUMYIO PEaKIUIO THIPOIN3a XJIOPUIA aTIOMUHUS B CTOPOHY 00pa30BaHUS OCHOBHOM COJIH.

I/I3yquo BJIMAHUC KOHICHTpAalMK PaCTBOPOB HCKOHAMIIMOHHOI'O XJIOpHAa aJIOMHHHUA Ha IIPOLECC
PaCTBOPCHUA MCTAJUIMYCCKOI'0 aJIFOMHUHUA. OHpGI[eHCHBI OINITUMAJILHBIC YCJIOBUS BCACHHUA IIPOLICCCA, U
pacCuuTaHbl IIapaME€TpPhbl, IMO3BOJAIOMIUEC II0JIYy4YaThb BBICOKOOCHOBHOM Xjopyua ajllOMHHUA  TIPH
HCIIOJB30BaHHUH KaK p336aBH€HHHX, TaK 1 KOHOCHTPHUPOBAHHBIX PACTBOPOB XJIOpHIa AJIFOMHUHUA.

VcranoBieHa 3aBUCHMOCTD INIOTHOCTH, BA3KOCTH, TEMIICPATYP KHUIICHUA W 3aMEpP3aHUusl paCTBOPOB OXA
OT UX KOHLCHTpPAIUH.

ITponsBojacTBa M MOTpeOIEHUS ATIOMUHHMHMCOAEPKAIIMX KOarysisHToB. OTMeuaercs, YyTO B CBSI3U C
neGUIUTOM BBICOKOA((PEKTHBHBIX OTEUECTBEHHBIX KOAryJIIHTOB IIUPOKO Beaercss ummnoptr OXA u3
3apyOexHbIX cTpaH. OtedecTBeHHBIX MpousBoauTenaeii OXA HEMHOro, U MOLIHOCTh YCTAaHOBOK IO €ro
BBITyCKy HeBenuka. CKas3bIBaeTCs HEAOCTATOK HMCCIENOBaHMN Kak B 00JacT pa3paboTOK TEXHOJIOTHH
nonyyeHus OXA, Tak ¥ B 001aCTH IPUMEHEHUS €T0 B IPOLieccax BOJIOOYHCTKH.

IToxazano, uyto mpouecc nomyueHuss OXA cBsizaH ¢ OONBIIMM KOJIMYECTBOM HEONPEIEIEHHOCTEN,'
KOTOpBIE TPYJHO TOAJAIOTCS KOHTPOJIO M yNpaBieHHI0. [[03TOMy NpH HCIOIB30BaHUU JUTS MOTYYEHUS
OXA HOBBIX BUIOB CbIpbs, B TOM YHUCIC W OTXOHOB, H€O6XOZ[I/IMO IMPOBOJAUTL CIICHIUAJIBHBIC
UCCIIEIOBAHMS.

JIisi OLIEHKM KauecTBa TMOJYYEHHBIX KOAryJsSHTOB CIYXKWJIU CJEAYIOIIUE IMOKa3aTeau: KOHIEHTpaIUs
HMOHOB aJlFOMHHHUS, HOHOB XJIOpAa U CBOOOJHOM COJISIHOM KHUCIOTHI, OCHOBHOCTD, IJIOTHOCTh M BA3KOCTD,
BOJIOPOAHBIN MoKka3aTenb (pH), Temneparypa kureHus v 3amep3anus (KpUCTaUTU3alliN) PAaCTBOPOB.

OcHoBHOCTB pacTBopoB OXA omnpeaensuiu o ¢popmyie N = (1 — n/3)- 100%,

I7ie T - KOJUYECTBO aTOMOB XJIOpa, MPUXOISAIIMXCS' HA OJUH aTOM allOMHHHUS B (opmylie, KOTOPOU
OTBEYAIOT COCTMHEHMsI OCHOBHOTO Xyopuaa amomMuauss — A1(OH)3.nClm.

UccnenoBanusi KoaryJasiMOHHBIX CBOMCTB BHOBb TOJYYEHHBIX PEAreHTOB OCYIIECTBIISUIA METOJIOM
MpoOHOTO KoaryjaupoBaHHUs. B MCXOAHOW W OYHMINEHHOW Boje ompeaeisuii pH, B3BenIeHHBIC BElECTBa
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(mytHOCcTh), XIIK, >KHpBI, LIENOYHOCTH, LBETHOCTh M OCTATOYHBIA aTIOMUHUNA. DUIBTPYEMOCTb
CKOAryJIMpOBaHHOTO OCaJKa M3y4aJld IyTEM ONPEAEICHUS YJEIbHOTO CONPOTUBIEHUS KEKa,
OTJIararomerocs Ha PUIbTpe.

Pesynprarel mccnenoBaHM IO TOJYYEHUIO HOBBIX KOAryJITHTOB M3 OTXOJOB NPOU3BOACTB. bbum
u3ydeHsl mnpouecc noiaydeHuss OXA u3 TuApoKcHIa AITIOMUHHUS, OOpPa3yIoIIerocs B pe3ysbTaTe
JNEKTPOJINTUYECKOTO TPABJICHHUS METAJUNIMYECKOrO ATIOMUHUSA B PACTBOPE XJIOPHAA HATPHs; INPOLECC
nonyyernss OXA U3 0TXOIIOB, MPEICTABIISIOUINX COOOW YaCTUYHO OOBOJHEHHBIN XJIOPH] AITIOMHUHUS, a
TaKKe MpOLECC IOIYYEHUS CMELIAHHOIO AIIOMOKAJIbIMEBOIO KOAaryJsiHTa Ha OCHOBE HAKHUITHBIX
OTJIOKEHUH TETUIOOOMEHHOTO 000PYAOBAHHUS.

OTXO0IBI TpaBJCHUS ATIOMUHHUS TPEICTABILIA CO0OH MmacTooOpa3Hyr Maccy, coaepxkamryio 26-30 %
A1(OH)3, 8-15 % NaCl, 1,5-4 % Na2S04, 6070 % H20, a Taxke MHKPOIPUMECH: MEJb, JKEJe30,
KPEMHHI, NOBEPXHOCTHO-aKTUBHbIE BemecTtBa — B konudectBe 0,2 %. Ilponecc momyuenus OXA
OCYHICCTBIISUT TIYTEM B3aWMOJICHCTBUSL JTAHHBIX OTXOJOB C COJSTHOW KHUCIIOTOW MPHU TeMIeparype
KHUIICHUS PEaKIMOHHOMN MacChl.

YCTaHOBIIEHO, YTO CTENICHb W3BIICUCHHS ATFOMUHUS U3 OTXOJIOB NMPHU M3OBITKE KUCIOTHI B TEYCHHE 3-X
gacoB gocturaet 98-99 %. B aHaIOTMYHBIX YCIIOBHSIX CTEIICHb M3BJICUCHUS ATFOMUHHS M3 TEXHUYECKOTO
TUAPOKCHIa altoMUHMS coctaBisger 61 %, U3 rugpokcuaa amoMuHUS Mapku yaa Bcero 54 %, 4yto
CBHJICTEIILCTBYET O 3HAYUTEIBHO OOJbIIEH XHUMHUYECKOW aKTUBHOCTH THAPOKCHIA aAIFOMUHUS,
COJIEPIKAIIETOCs B OTXOaX, IO CPABHCHHIO C YUCTHIMU MPOTYKTAMHU.

Bbrio Taxke ycTraHOBIEHO, YTO He3aBUCHMMO OT MoJibHOTrO cooTHomeHuss A1(OH)3 : HCl npu o6sraHOM
BEJICHUU TpOIlecca, T.€. MOCJIe OJHOBPEMEHHOM 3arpy3KH HMCXOAHBIX BEIIECTB B PEAKTOp, 0OpaszyeTcs
CpelHsis colb XJIopuaa amtoMuHus. HemoctaTok e CONIIHON KHCIIOTHI CKa3bIBAeTCs JIMIIL HAa CTETEHU
W3BJICUEHMS JTIOMUHUS U3 OTXOJO0B, KOTOpas YMEHbIIAETCA NPSIMO NPONOPLUUOHAIBHO YMEHbBIIECHUIO
konnuectBa HCI. 3aBucuMocCTh coaiep:kanusi CBOOOTHON CONSIHON KHCIOTHI B MOTYYEHHBIX MPOAYKTax OT
MousibHOTO cootHomeHnss A1(OH)3 : HC1 cBugeTtenbcTBYeT, 4TO MEXAY HCXOJHBIMHM BELIECTBAMHU U
NPOAYKTaMH  pPEaKIMH YCTaHABIMBAETCs paBHOBECHE, KOTOPOE TMPEMSITCTBYET JalbHEUIIeMy
B3aumozeiictuto HC1 ¢ A1(OH)s3.

JIst TIoTy4YeHuss OCHOBHOTO XJIOPHA ATIOMHHHS TPEJIOKEHO IMPOIECC B3aUMOJEHCTBHS THAPOKCHIA
QITIOMUHHUSL C COJISTHOM KUCJIOTON MPOBOAUTH IyTEM BBEJIEHUS OTXOJOB B COJITHYIO KHCIIOTY B HECKOJBKO
npueMoB. M3ydeHue JaHHOTO TMpoIlecca IOKa3ajio, YTO MPH IOPIHMOHHOM BBEJICHHUU OTXOJOB B
pe3yapTaTe CMEHICHUSI paBHOBECHS B CTOPOHY TMPOAYKTOB pEaKIMU CO3JAl0TCA YCIOBHUS JJIA
TaNbHEHIIIETO B3aMMOJICHCTBHSI COJISTHON KHUCIOTHI C THUAPOKCUAOM ATIOMHHHMS, YTO TMO3BOJISIET MOTYyYaTh
OXA ¢ BBICOKOIT CTEIIEHBIO U3BJICUYEHUS AJIFOMUHUSI U3 OTXOOB.

PacTBOpbI HEKOHIUIIMOHHOTO XJIOPH/IA ATFOMUHHS XOTS M UMEIOT OIPEICICHHYIO CTeIeHbh OCHOBHOCTH,
HO BCE K€ SIBJISIOTCSI KUCJIBIMU U CYIIECTBEHHO OTJIMYAIOTCS MO KadecTBY OT pacTBopoB OXA. TTosromy
OBLT M3y4YeH MPOIeCC HEUTpaIM3aIMKH KUCIIBIX PACTBOPOB METAJUIMUSCKUM alltfoMHHHUEM. OIpeieeHHo,
9TO CKOPOCTh PACTBOPEHHUS METAJUIMYECKOTO ATFOMUHIUS B PACTBOPAX XJIOPUA ATFOMUHUS OTPEIEIISIeTCs
KOHIIEHTpaleld CBOOOJHON COJSIHONM KHCJIOTBI, KOTOpash B KOHIICHTPHUPOBAHHBIX PAaCTBOPAX XJIOPHA
TFOMHUHHSI COCTaBIIsieT Benuunny nopsiaka 50-70 r/mm3, a B pactBopax ¢ koHmentpamueit A1C13 go 200
r/am3 conepxkanne HCl moxket konebatses oT 20 10 35 r/am3.

Kunerndeckue KpuBblE€ pacTBOPEHHS METAUIMUECKOTO AJTIOMHHHMS B pacTBOpax XJIOpUAA ATIOMHMHHUSA
IIPEACTABJICHBI HA PUCYHKE 2.

VenoBus onbita: ucx. KoHI. A1C13 — YcenoBus omneita: ucx. Kour. A1C13 —

357 r/mm3, 156 t/mm3, metamn. Al - 72 t/am3, T - 104 °C metamn. Al - 33 r/mm3, T - 102 °C a) 0)
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Hpeﬂnoxceﬂa MCTOAHKA pacucTa KOJINYCCTBAa BBOAUMOI'0 B PCAKIUIO MCTAINIMYCCKOTO AJIFOMUHUA I
nonydyeHuss OXA 3agaHHOM OCHOBHOCTH B 3aBUCHUMOCTH OT COCTaBa MCXOJHBIX PAacTBOPOB XJIOpHIA
amomuuud. PacueTHsie JAaHHBIC MOATBCPKACHBI PE3YJIbTaTAMU 3KCIICPUMCHTOB.

Ha ocHoBaHWM TIPOBENCHHBIX MCCIICIOBAHUIA OMPEACICHb ONTUMAJIbHBIC YCIIOBUS TOTYYEHUS
BBICOKOOCHOBHOTO XJjopuaa amomuuus. Jns momydenus OXA c¢ maccoBoit gorneit AI203 10-11 %
MOXHO MCIIOJIb30BaTh pacTBOpbI ¢ KoHIeHTpanueit A1C13 ot 150 no 200 r/mM3, KOTUYECTBO BBOJUMOTO
METAJLUTUIECKOTO ATFOMHUHHUS TOJKHO COCTaBIATh OT 33 1o 35 1/mM3, mpoaoKUTENLHOCT TIporecca - 8
yacoB. Jlnsa momyuenus OXA ¢ maccoBoi moseir A1203 ot 17 mo 20 % HE0OX0IUMO HCIIOIB30BATh
KOHIICHTpUPOBaHHBIE pacTBOPHI ¢ coaepkanueM AICI3 ot 320 no 370 r/nm3, KonudecTBO 100aBICHHOTO
QITFOMUHHUS TPY 3TOM JIOJDKHO COCTABJIATH OT 58 110 66 1/1M3, IPOI0JDKUTEILHOCTD Mpoliecca — 3 Jaca.

N3yden mporecc HeEWTpanu3alyy pPacTBOPOB XJIOpHIA aTOMUHUS KapOOHATHBIMH HAKUITHBIMU
OTJIOKEHUSIMHU, 00pa3yIONIMMHUCS HA MOBEPXHOCTU TEINIOOOMEHHOr0 00OpY/IOBaHUS, B pe3yjbTaTe Yero
ObUI TIONMYYEeH aJIOMOKAJBIMEBBI KOAryJIsHT. YCTaHOBJEHO, YTO NEPBOHAYAIBHOE pPACTBOPEHHE
KapOOHATHBIX OTJIOXKEHUI UIIET 3a CUET CBOOOHON COJITHOM KUCIIOTHI, BCErla CoJIeprKalleiicss B pacTBOpe
xjopuaa amoMuHus. [lo Mepe pacxonoBaHMs ATOM KHMCJIOTHI WMIET THUIPOJIM3 XJIOPHUA AIIOMHUHHUS C
o0pa3oBaHHEM HOBBIX MOPIHMI KUCIOTHL, BCIEACTBHE YEro IMPOMCXOJIUT JalbHEWIee pacTBOPEHUE
HAKUITHBIX OTJIOKEHUH. J[aHHBII BBIBOJ NOATBEPKIAEH SKCIIEPUMEHTOM.
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Abstract: The article is devoted to the study of the problem of the development of creativity in modern
science. The main directions of creativity research are considered here, the existing scientific approaches
to the study of this phenomenon are analyzed: naive-contemplative, monodisciplinarian and
interdisciplinary. The paper presents the author's interpretation of the essence and structure of creativity.

Keywords: study, modern sciences, scientific research, phenomenon, creative ability, philosophical
worlview.

Creative thinking is one of the most interesting phenomena that distinguish a person from the animal
world. Already at the beginning of life, a person has an urgent need for self-expression through creativity,
a person learns to think creatively, although the ability to such thinking is not necessary for survival.
Creative comprehension is one of the ways of active cognition of the world, and it is it that makes
possible the progress of both the individual and humanity as a whole.

Attempts to explain the phenomenon of creative thinking were made by ancient philosophers and have not
stopped until now. In the twentieth century, psychologists and cybernetics specialists also studied it.
Despite such a long attention to the problem, not all its aspects have been fully disclosed, so research in
this area continues.

In the course of conducting numerous studies on the diagnosis and development of creativity, researchers
have noticed that the fear of being a "black sheep” can act as an obstacle to the manifestation of creativity.
Probably, the degree of manifestation of creative abilities depends not only on the giftedness of the
individual, but also on internal and external motivation.

The external motivation of creativity is understood as the reaction of the social environment, both positive
(encouragement by attention, recognition, approval, as well as material reward) and negative (harsh
criticism, punishment). The significance of the influence of external motivation directly depends on the
level of internal motivation, i.e. the lower the level of internal motivation, the more significantly the
external motivation affects.

Here you can suggest using the following methods of stimulation:

1. to minimize the negative impact of moral and cultural prohibitions can help, for example, such
methods of influence as expanding the circle of interests of a person (for example, through training),
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self-identification with another person (allows you to look at the problem "with different eyes”, while
your own value-orientation attitudes recede into the background). The removal of the influence of
attitudes formed in the course of activity (for example, the influence of experience in performing
similar or similar activities) can be facilitated by switching attention, changing activities;

2. since it is very important to have high self-esteem for creativity, it is advisable to influence it by
increasing external positive and minimizing external negative motivation. It is a well-known fact that
often the best works of art appeared precisely as a result of work "to order™ (for example, the famous
"Requiem" in-A. Mozart). It is also necessary to say here that, apparently, the opposition of internal
and external motivation is not always legitimate, in some cases they can flow into each other, and
purely external motivation in the process of activity can be transformed into internal;

3. researchers of biographies of creative personalities note that creativity manifests itself weaker if
relatively long-term stability is established in the emotional sphere, and vice versa, a strong surge of
creativity can often cause post-traumatic stress or positive stress (for example, experiencing the
euphoria of falling in love). Within the framework of the methods under consideration, it is possible to
propose such methods of influence as, for example, a sharp change in the situation, environment,
sphere of activity (it is known that scientists, poets, artists often overcame their creative crisis in this
way).

It can be assumed that persons with high creative potential initially, or as a result of the individual process
of personality formation, are characterized by a weakening of the mechanisms of psychological
protection. Thus, a creative person needs a certain courage to perceive and accept the imaginative
information of his own subconscious, which does not correspond to those “correct”, "moral™ motives that
are recognized as permissible in this culture and which a person accepts and includes in his system of

values.

Personal courage, courage of mind and spirit, psychological and spiritual courage, which is the inner core
of a creative personality: the courage to question the generally accepted; the courage to be destructive to
create the best; the courage to think like no one thought; the courage to be open to perception from inside
and outside; the courage to follow intuition, not logic; the courage to imagine the impossible and try to
realize it; the courage to stand aside from collectivity and, if necessary, to conflict with it; the courage to
become and be yourself.

The most successful brief formulation of the most essential feature of a creative personality: creative
people often surprisingly combine maturity of thinking, deep knowledge, diverse abilities, skills and
peculiar "childish” traits in their views on the surrounding reality, in behavior and actions.

The beginning of the new century marks the truly global nature of integration processes in the economic,
political, financial, and information spheres of society. Therefore, today the problem of adaptation and
socialization of a person in a rapidly changing modern reality is more acute than ever. The most important
result of the socio-cultural development of the twentieth century was the recognition of the fact that man
is regarded as the main creator of historical progress. In this regard, the creative formation of the younger
generation is of fundamental importance, which, due to its socio-psychological characteristics, is one of
the driving forces of the progressive development of culture, its preservation and multiplication.

And it is no coincidence that the prevailing educational strategy around the world today is the strategy of
forming creative individuality, aimed at realizing the potential of each student, his creativity as an
attribute of spirituality, the basis of self-expression and self-realization. It is the creative activity of a
person that is defined as a system-forming element of the economic, social and cultural structure of public
life, and creatively active people are the national treasure, the wealth of the country. Therefore, the more
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effectively the creativity of an individual develops, the more dynamically and progressively the evolution
of social life as a whole is carried out.

The necessity and importance of the development of personal creativity are dictated by several factors.
Firstly, globalization and intensification of living space, when cardinal changes in the socio-cultural and
industrial spheres require a high level of development of adaptive properties and creativity of a person.
Secondly, the qualitative characteristics of the highest achievements in science, culture, production, which
are primarily due to the high level of creative potential of their authors. Thirdly, the accelerated pace of
updating scientific knowledge and the active introduction of modern information and communication
technologies into people's daily lives, which brings to the rank of priority the problem of intensive
development of creativity of each person's personality.

Social significance and practical relevance dictated the need for scientific development of the problem of
creativity development in the conditions of modern information society.

At present, the general theoretical problems of the psychology of creativity, the issues of general and
special abilities, the specifics of different types of creative activity and giftedness have been fully studied.
In psychology, much attention is devoted to the study of individual parameters, criteria, forms of
manifestation and characteristics of creativity, as well as the process of creativity development and
methods of its diagnosis are studied.

The problem of personal creativity development in socio-cultural institutions is far from exhaustive study,
which emphasizes its relevance and significance. The issues of the optimal age period for the
development of creativity, effective methods and technologies for the formation of creative qualities, the
sensitivity of age periods for engaging in creative activity, the features of the level realization of creativity
depending on age and type of activity, the means of developing creativity at various stages of ontogenesis,
etc. require further development.

So, the social significance and practical relevance dictate the need for scientific development of the
problem of creativity development in the conditions of modern information society. Since not only society
has a formative effect on the individual, but also creatively developed individuals form the basis of the
well-being of society. By creating conditions for the fullest creative realization of each person today, we
will ensure the prosperity of society in the future.

All this gives rise to many approaches, directions and theories of creativity in world science. Moreover,
language studies of creativity, based on English-language works, often contain incorrect translation and
use of basic terms, which does not contribute to the development of clear and understandable terminology
both for scientific use and for everyday use. This has led to the fact that very often in modern science and
in everyday life, the concept of "creativity" and its derivatives are used to please the fashion for beautiful
and obscure foreign words, which contributes to the blurring of a strictly defined meaning of creativity as
a scientific category.

Let's consider the main approaches existing in science to the study of creativity. At different times,
foreign studies have been dominated by different approaches to understanding the essence of creativity,
which belong to one of the three groups we have identified:

A. naive-contemplative,
B. monodisciplinarian,

C. interdisciplinary. Naively contemplative is an approach that mystifies creative activity, according to
which creativity does not lend itself to scientific analysis, since it is a spiritual process. This
interpretation can be seen in the works of Plato and Avristotle.
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The monodisciplinarian approaches include pragmatic, psychoanalytic, psychometric, cognitive and
socio-personal approaches. Representatives of the pragmatic approach were engaged in the development
of methods for the development of creative thinking. The methods of "pros, cons, interest” and "thinking
hats" by E. de Bono, the technique of "delusional ideas" by Osborne, the method of Gordon's synectics,
the method of Adams' reincarnation, aimed at stimulating creative thought and encouraging people to
solve problems creatively, were particularly popular. The pragmatic approach is considered as an attempt
to put methods and techniques of stimulating creative activity on a commercial basis.

The psychoanalytic approach to the study of creativity is represented by the theory of Z. Freud's idea that
creativity is born as a result of the tension between conscious reality and unconscious motives, the
concept of adaptive regression and scrupulous thought processing, according to which the source of
creativity is the pre-conscious state that occurs between the moment of awareness of reality and deeply
hidden unconsciousness.

Within the framework of the psychometric approach, standardized tools have been created that measure
creativity as a universal creative ability. One of them was the "Unusual use of objects” test. The
researcher noted that creativity is not a gift of a few chosen ones, on the contrary, all mankind is endowed
with this property to a greater or lesser extent, “creative potential is distributed continuously among the
entire human race, but geniuses are endowed with this quality to a much greater extent than the rest." The
theoretical model of creativity created by Guilford and tests for creative thinking became widespread, and
the tests themselves soon became the main tool for measuring creativity.

In the context of the cognitive approach, attempts have been made to study the mechanisms and processes
underlying creative thought. Both people and a computer modeling a creative thought based on a given
program are chosen as the object of research. Representatives of this approach proposed an algorithm by
which creative thought passes through two phases in its development: generative and exploratory, and the
thought processes involved in these phases include recall, association, synthesis, transformation,
substitution by analogy and mental reduction of the object to simpler categorical formations.

The research conducted within the framework of the socio-personal approach is devoted to the study of
individual differences, diverse motivation and socio-cultural environment as stimuli for creativity.
Scientists note that creative people have certain personality traits, a set of which provides a high level of
creativity development. This includes independence of judgment, the ability to find aesthetic appeal in
difficulties, the ability to take risks, self-confidence. Thus, he believes that self-confidence, courage, and
love of freedom are not only characteristic of creative personalities, but their development increases the
possibility of realizing their creative potential.

Integrative and system-structural approaches should be attributed to interdisciplinary approaches. Within
the framework of the integrative approach, an integrative theory of creativity is being developed, based on
interdisciplinary research and using the achievements of various scientific disciplines. According to the
authors, creativity requires six interrelated sources: intellectual abilities, knowledge, thinking styles,
personal characteristics, motivation and environment. The creative process can be carried out in the
presence of such intellectual abilities as the synthetic ability to see problems in a new light and avoid the
usual way of thinking, the analytical ability to evaluate the value of ideas, the practical ability to convince
others of the value of an idea.

According to the system-structural approach, four main aspects of the problem were identified: creative
process, product, personality and the environment in which a person's creative activity is carried out.
These aspects are developed both comprehensively and separately.
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Thus, each of the presented approaches to the study of creativity and creativity has made a certain (more
or less significant) contribution to solving these problems, which, of course, contributed to the progressive
advancement of scientific thought. However, today there are still many unresolved issues in the field of
creativity research, among them the problem of the content and structure of creativity as a personal
quality and the mechanisms of its development.
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Annomauusn: Field studies on improving the methods of determining water discharge under the sluice
gates were conducted in the gates receiving water from different water taking points of the Tashkent
magistral canal, Tashkent region. The main purpose of the field research is to test the results of the
experiments conducted in the laboratory base of the NRU "THAME" in natural field conditions.

Field studies were conducted in irrigation networks located in different geographical conditions of the
Republic of Uzbekistan. Acceptance of these areas as a research object directly consists in taking into
account the influence of different operating conditions, diversity of the composition of river flows, soil
conditions and other indicators.

Knroueswie cnoea: irrigation, channel, water consumption, useful work coefficient.

INTRODUCTION

Tashkent magistral canal - receiving water from the Karasuv river, taking point is 36th km of river,
the total length is 62 km, the water discharge in the beginning part is 87 m*/sec, the irrigation area is 70
thousand ha. A reserve on the left side of the river allows irrigation of the land. The channel saturates the
low-water Ohangaron catchment with water from the Chirchik River. In the canal, There are branches
called the North, South, Borjar, Chilisoy, Left and Right banks. Also, there are some bridges, two dams,
three culverts with lengths of 145 m, 94 m and 100 m. Culverts were built at the intersection of the
Tashkent canal and the Ohangaron river. From the first culvert, water from the Ohangaron river is poured
into the Tuyabogiz reservoir. The main water distribution stations are electrified and provided with
telephone connection. The canal was built in 1941, the right and left branches are the largest branches.
The length of the right channel is 38 km, the capacity of water transfer is 12 m?*'sec, there are about 30
waterfalls, spillway and water outlets.

According to previous researchs (Fig. 1), the state of reliability of the Tashkent magistralcanal was
determined as follows: only 9.4% of lenth of the canal is in good condition, 71.4% is in satisfactory
condition, and 18.9% is in unsatisfactory condition.
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Figure 1. Analysis of the condition of the Tashkent magistral canal

Since the technical condition of the channel is marked as unsatisfactory by 18.9%, it is
recommended to carry out its repair and reconstruction works.

As shown in Figure 2, the magistral canal and its branches have a useful performance coefficient
(UPC) ranging from 0.63 to 0.88, while only 12 percent have a UPC value of 0.90 or greater. It is known
that according to regulatory documents, the magistral canal and its branches should not be less than 0.90
UPC. The coefficient of useful work of the canals not only indicates the water carrying capacity of the
canals, but also determines the amount of water lost in it, which in turn indicates the low hydraulic
efficiency and reliability of the analyzed canals.
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Figure 2. Useful work coefficients of the Tashkent magistral canal and its branches

Hydrometric measurements in natural field conditions were carried out using traditional and modern
methods. Research was conducted at the sluice gate at the water intake of the Sangrau canal, which
receives water from the RK-5 canal, which is the first right branch of the Tashkent main canal. The total
irrigated area of the Sangrau canal located in Orta Chirchik district of Tashkent region is 1748 hectares. It
irrigates 273 hectares of cotton, 497 hectares of grain, and 978 hectares of other crops (Tab 1). Water
discharge according to the project is 4.2 m®s, currently it is 3.5 m3/s. The number of gates is 1 piece, the
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depth of the gate is 2.8 m, width is1.50 meters (Fig 3). It was found that the flow level in the lower part of
the structure does not affect the flow value coming out of the gate, that is, it is not buried (g=1).

Table 1
An irrigated area attached to the Sangrau canal
Area

Ne Crop types ha %
1. Cotton 273 15,6
2. Wheat 497 28,5
6. Other crops 978 55,9

Total: 1748 100

Figure 3. Calculation scheme of the object of field research

METHODS AND MATERIALS
For different values of the gate opening height a, the flow rate was measured using a hydrometric

flowmeter GR-21 (taring equation 1= 0.423n+0.018) at the water measuring station in the lower bef, and
the water discharge Q was determined. Calculations were carried out using the velocity field method at a
hydropost of the fixed channel type located downstream of the water intake. Field studies were carried out
according to the method of conducting in laboratory conditions. In field studies, water discharge was
measured in real time, while Q=f(H) of this hydropost and the water discharge passing through the sluice

gate installed at the water intake were calculated using the available calculation formula. The field survey
datas are presented in Table 3 below.

Based on the obtained results, the discharge coefficient for the gate p was determined in the
following calculation sequence.

_ Qgene’ral‘
b-a-N-o-/2g(Hy—¢-a)

g

Where: a— gate rise height;
b — gate width;
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Ho— total pressure.
& — vertical compression coefficient, its values are calculated by N.E. Zhukovsky's equation or
can be determined by A.D. Altshul's formula:

=057+ 0,043

11+ 2

H

Table 3
Results of field research at water taking point of Sangrau Canal
Number of Hm | am Estimated water discharge Discharge of water
experiments passing through the sluice passing through the
gate hydropost
Q, m*/cex Q, m*/cex

1 0,45 0,35 0,8 0,6529
2 0,58 0,32 0,76 0,7418
3 0,60 0,29 0,55 0,7003
4 0,65 0,26 0,51 0,6678
5 0,68 0,23 0,45 0,6172
6 0,73 0,20 0,45 0,5677
7 0,78 0,17 0,4 0,5069
8 0,86 0,14 0,35 0,4456
9 0,96 0,11 0,3 0,3742
10 1,01 0,08 0,25 0,2806
11 1,11 0,05 0,1 0,1847
12 1,27 0,08 0,15 0,3158
13 1,35 0,11 0,35 0,4465
14 1,36 0,14 0,51 0,5682
15 1,35 0,17 0,65 0,6843
16 1,32 0,20 0,74 0,7905
17 1,25 0,23 0,76 0,8761
18 1,19 0,26 0,8 0,9574
19 1,08 0,29 0,85 1,0018
20 0,90 0,32 0,85 0,9824
21 0,80 0,35 0,85 0,9877
22 0,64 | 0,38 0,8 0,9148

RESULT AND DISCUSSION
The following results were achieved within the framework of the conducted research. First, the
relationship between calculated and measured values of water discharge was compared (Fig. 4).
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Figure 4. Relationship between calculated and measured values of water discharge

The graph shown in Figure 4 above shows that the difference between the measured and calculated
water discharge is very high. This shows that there is a great need for research in this area. According to

the analysis, the difference between measured and calculated water discharge AQ is from 0.14 to 0.16
ma3/s.

0.8

0.7 Y= 0_438};-'12:4
2® R*=0.7023
0.6 ¢ N Y

0.5 o N g
0.4
03
0.2

0.1
* 1L - measure
0 alH

0.0000 0.1000 0.2000 03000 04000 0.5000 0.6000 0.7000 0.8000 0.9000 1.0000
Figure 5. Comparison graph of laboratory and field experiments at Sangrau Canal intake
The results of the measurements in Table 3 and the analysis of the graph 5 showing the results of
the field research show that different results were obtained when calculating the flow of water flowing
through the sluice gates by hydropost and calculation formulas. This requires conducting research on
further improvement of measurement and observation methods and tools. In these cases, the water
discharge data measured at the hydroposts and determined by the standard curve are close to each other
and can be accepted as requirements for actual measurements. Taking the water discharge measured at the
hydropost as the actual water discharge, the water discharge calculated according to the calculation
formula (1) of the water discharge passing through the gate differs sharply. This is due to the fact that the
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main reason that this formula (1) is limited to the purpose of determining the water permeability of
structures at the design level is due to the fact that the discharge coefficient is assumed to be constant
when calculating the flow of water flowing under the gate.

The results of the experimental research show that as a result of the change in the height of the
opening of the gate, it is confirmed that the hydraulic processes change and affect the discharge
coefficient. The results of experimental research were also confirmed in field conditions. Based on this
situation, it is necessary to take into account the variability of the discharge coefficient during the flow of
water under sluice gates under field conditions.

If it is possible to accurately measure the water discharge measured at the hydropost for the
condition of free flow through the sluice gates, it is possible to achieve economic efficiency by reducing
the number of structures in the management and distribution of water resources in the internal networks of
the economy.

>
7

Figure 7. Studies at the sluice gate of the Sangrau Canal
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CONCLUSION

From the results of the above research, it is known that in the case of a/H=1, so the effect of the gate
on water discharge is reduced. In it, only the threshold and side supports can be affected to a certain
extent.

In this study, the ratio of the opening height of the gate to the water level at the top, the case of
a/H<1 was considered. So, in the case of H>a, the effect of the gate is observed, if the relationship
between the two terms is H>a, then the discharge coefficient approaches p—0. Therefore, the graph of
p=f(a/H) was found to be in the following form.

"

0.6

0.45 e %, " y = 0.440x0.084
v ® biae R*=0.,8636

0.5 e
0.45

0.4
0,35

0.3 a’H
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Figure 8. The graph of the change of the discharge coefficient of the sluice gate depending
on the a/H ratio

Nowadays, with the help of open gates, which are used for the purpose of water distribution in
domestic networks, it is possible to determine water discharge at the level of current requirements. Also,
on the basis of experiments, it was possible to determine the discharge coefficient (n) for sluice gates
depending on dimensionless hydraulic elements, and the link p=f(a/H) (Fig. 9) was created at the level of
introduction to production.

These obtained results were developed for the condition of free flow of water under the gates (not
buried) at the first stage, and the continuation of experiments on damped (buried) conditions at the next
stage will serve to increase the effectiveness of research in this direction.
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Annomayusn: The thymus is the central or primary organ of the lymphoid (immune) system. Its main
functions are to ensure the maturation and differentiation of thymocytes, the integration of various
populations of thymocytes and macrophages for the implementation of immune responses. The article
studies and presents the latest scientific data on the development of the thymus, its structure and cellular
composition. Both well-known sources and new literature were used. This article shows the external
features of the structure of the thymus, the internal structure, as well as the cellular composition.

Knroueswie cnoea: thymus; immune system; morphology; postnatal ontogenesis.

INTRODUCTION

The thymus is the central or primary organ of the lymphoid (immune) system. As is known, its main
functions are to ensure the maturation and differentiation of thymocytes, the integration of various
populations of thymocytes and macrophages for the implementation of immune responses. The
morphofunctional state of the central organ largely determines the activity of secondary (peripheral)
structures of immunogenesis and the severity of protective reactions of the whole organism. Currently,
knowledge of the structural features of the organs of the immune system and the determination of the
beginning of differentiation of immunocompetent cells in different stages of the ante- and postnatal
periods of ontogenesis allows us to understand the processes of formation of immunological functions
characteristic of these organs.

The aim of the study was to study the dynamics of the formation of the microanatomic organization
of the thymus gland in white rats in the antenatal and early postnatal periods of development. The
conducted studies allow us to better understand the patterns of the structure and development of the
organs of immunogenesis, allowing us to standardize morphological data in the process of physiological
ontogenesis. In all mammalian animals, the thymus is located in the mediastinum. In humans, it is located
in the anterior part of the upper mediastinum. The body of the sternum, the sterno-hyoid and sterno-
thyroid muscles, the parietal pleura are attached to its ventral surface, and the pericardium, trachea, aortic
arch, internal jugular and brachiocephalic veins, the recurrent laryngeal nerve are attached to the dorsal
surface. In rats, the thymus is localized in the ventral mediastinum. It is well known that the thymus
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consists of lobes. Back in the X1X century, it was noted that the number of lobes in the human thymus
varies from one (when the right and left lobes merge) to five, which was confirmed in the XX century.
Nevertheless, it is believed that the main variant of the structure of the human thymus is its two-lobed
organization. In rats, the thymus consisting of two lobes is also most common. At the same time, in adult
rats, in 4.3% of cases, a thymus consisting of three lobes was detected, and in newborn rats, such a variant
of the organ structure was found in almost 21.8% of observations.

Like all parenchymal organs, the thymus is covered with a connective tissue capsule. The septa
extending from it reach the boundary between the cortical and cerebral substance and divide the
parenchyma into lobules of various sizes. Vessels and nerves pass through these partitions. Traditionally,
two parts are distinguished in the thymus lobule: the cortical substance (cortex) is dark, with a dense
arrangement of lymphoid cells (thymocytes) and the medulla is lighter, in which there are significantly
fewer thymocytes, but reticular epithelial cells are well defined; thymus corpuscles are also detected here.
90% of the cellular composition of the thymus is represented by thymocytes. There is no consensus in the
literature on structurally functional zones in the thymus lobules. Some authors distinguish four zones
within the lobule: 1 — external subcapsular zone, 2 — internal cortical zone, 3 — medulla, 4 —
perivascular connective tissue [1], others describe three zones: cortical, cortical-cerebral and cerebral [2].
Some authors define four zones in the thymus lobule: subcapsular, internal cortical, medullary (medulla)
and intra-lobular perivascular spaces. However, in later studies, five zones began to be distinguished in
the thymus lobule: three in the cortical substance (subcapsular, central cortical zone and borderline with
the medulla) and two in the medulla (borderline with the cortex, and central) [3]. The subcapsular zone of
the cortex is formed by a network of epithelial reticulocytes. The cells of this network contain
pretimocytes, lymphoblasts and a small number of macrophages [4]. In this department, under the
conditions of a specific microenvironment, proliferation is carried out and the initial stages of maturation
of the pretymocytes that immigrated here from the bone marrow take place. Antigen-independent
differentiation of thymocytes ends in the inner cortical zone, which is formed by a broad-leaf network of
reticular epitheliocytes, selection and elimination of autoaggressive thymocytes are carried out, and
mature autotolerant cells migrate to the medulla or exit the thymus in the cortical-medullary zone [5].
Thymocytes of the inner cortical zone account for up to 80% of all thymus a lymphocytes and are
characterized by the presence of T10, CD2, CD5, CD7, CD1, CD3, CD4 and CD8 antigens [6]. Antigen-
dependent maturation of thymocytes is carried out in the thymus medulla. This zone is formed by a dense
network of epithelial reticulocytes, and its cells are small in size. Thymus corpuscles are also determined
here. Thymocytes of this zone have the morphology of medium and small lymphocytes, have a high
degree of differentiation, the ability to blasttransformation reaction, they have antigenic signs of helpers,
Killers and suppressors. From here they enter the bloodstream and thymus-dependent zones of the
secondary organs of the immune system [7]. The thymus corpuscles (TT) defined in the medulla are
formed from overlapping reticular epithelial cells (RE) with hyaline grains in the cytoplasm and
dystrophically altered nuclei. Further, necrosis and calcification of the center of the forming thymus body
sequentially occur. TT can be determined even after the complete replacement of the thymus lobule with
adipose tissue [8]. There is an opinion that TT serve as stimuli for RE and cause accelerated proliferation,
an increase in the size of the thymus and its colonization by lymphocytes [9]. In addition to thymocytes of
varying degrees of maturity and RE, the cellular composition of the thymus includes interdigitating cells
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with phagocytic activity and probably providing antigens to thymocytes and activating lymphocytes at
rest. Mast cells, granulocytes, plasmocytes, cells of the APUD system can be identified in the thymus, and
basophils can be identified in the interlobular connective tissue [10]. The formation of the thymus in
ontogenesis occurs earlier than other organs of the lymphoid system and endocrine glands. In humans, the
rudiment of an organ in the form of paired epithelial strands is revealed at the 4th week of intrauterine
development [11]. In the early stages of development, paired strands of multilayer epithelium surround
mesenchymal cells that migrate, as it is believed, from the neural crest. From these cells, the capsule,
interlobular septa and reticular tissue of the thymus develop [12]. At the initial stage of development, the
epithelial rudiment of the thymus in the cervical part has a lumen — the thymopharyngeal duct, which
subsequently, as a rule, undergoes obliteration. In rats, the epithelial rudiments of the thymus, located on
the sides of the pharynx, are detected on the 12th-13th day of intrauterine development, and this period is
defined as the period of "dense rudiment” [4, 13], which subsequently, as a rule, undergoes obliteration.
In rats, the epithelial rudiments of the thymus, located on the sides of the pharynx, are detected on the
12th-13th day of intrauterine development, and this period is defined as the period of "dense rudiment"
[13]. Further, during the 14-16 days of prenatal ontogenesis, mesenchyme and blood vessels are
introduced into the epithelial lining of the organ, RE differentiation occurs and the organ is populated
with lymphocytes [4]. During the 17-19 days of intrauterine development of the thymus, its capsule,
interlobular septa, lobules, intraorgan vascular bed and subcapsular zone are formed. By the time of birth,
the formation of thymus lobules continues, the differentiation of parenchyma into cortex and medulla. The
first lymphoid cells in the epithelial rudiment of the rat thymus are detected on the 14th day of intrauterine
development. Initially, the cellular composition of the thymus is characterized by a large number of RE
and lymphoblasts, and the content of medium and small lymphocytes is low. By the time of birth, the
number of small and medium lymphocytes increases, a well-formed subcapsular zone consisting of 5-6
rows of cells is determined, mast cells appear in perivascular spaces and interlobular connective tissue
[13]. During the first month of postnatal life in the thymus of rats, the process of formation of new lobules
slows down. The subcapsular zone is preserved only at the top of the lobules, and the rest of the length is
populated by small lymphocytes and disappears. In the lobules of the organ, the growth of brain matter
continues, in which TT is formed, their small amount is a specific feature of rats [2]. After birth, both in
the cortical substance and in the medulla, the number of small lymphocytes increases, and medium and
lymphoblasts decrease [4, 13, 14]. Thus, the formation of the main structures of the thymus occurs in
humans at the 17th week of intrauterine development, and in rats it continues in the postnatal period of
ontogenesis.
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Annomayusa: M3zyuenue eewjecmeenno2o cocmaga pyovl NOKA3AN0, YMO 3HAYUMENbHAS YACMb 3010Ma
HAX00umcsi 6 MUHEPANbHbIX ACCOYUAYUAX C NUpUmom. [lia nosvluleHUus u3eleyeHus 3010ma
yenecoobpasHo ObLIO NONYYAMb NUPUMHBIL KOHYEHmMpam, KOMOPbIU 6NOCIe0CMEUU  HANpasieH Ha
2UOPOMEMALIYP2UYECKYIO  NepepabomKy,  KOmopbiil ocyuwecmenén  Memooom  COpOYUOHHO20
yuanuposanus. Bvisereno, umo 0obaska 8 npoyecc YUAHUPOBAHUS OKCUOA CEUHYA NPUBOOUM K
coKkpawjeruto pacxooa yuanuoa wampus. Ilpedsapumenvuas obpabomra nyionsl U3BECMblO  MAKIiCE
N0360JI51em NOBbICUMb U3GTleUeHUe 30J10MA U COKPAMUNMb PAcxo0 YUuaHuoa Hampusi.

Knwoueswie cnoea:. pyoa, useneuenue, cooepoicanue, 6blXo0, KOHYeHmpam, 3010mo,  romayus,
NPOOOIHCUMENLHOCTD, COPOYUSL, YUAHUPOBAHUE, 8blUelauUsane, pacmeop.

BBEJEHUE. MATEPUAJIBI U OCHOBHBIE METO/IbI. C uenbio ycTaHOBICHHS
MOKa3areje MO MOJIyYEHUIO MUPUTHOIO KOHILEHTpaTa Ha HCXOAHOW pyAEe MECTOPOXKACHUS
Enuuk ObUlM  mpoBeeHbl MCCIENOBAHMS 1O  ONTUMANBHON TIPaBHTALMOHHO-(BIOTAIMOHHOM
cxeMme ¢ 100aBJIeHHEM ONepallui MUPUTHONW (IIOTALMU HAa XBOCTAX KOJUIEKTUBHOU (IoTaluy.

HccnegoBanus MMPOBOAWIIMCH B JIBa dTalla:

1. HapaGoTka eIMHBIX XBOCTOB KOJUIEKTUBHOM (hI0TallMU U pa3fiesieHue HX Ha 2 YacTH.

2. Kaxpnas yacth mepepabarbiBajiach MO OTAEIBHOM BETKE C Pa3HOM  MPOAOIKUTEIBHOCTBIO
MIEPEYNCTHON MUPUTHOM OIlepanuy, KOTopas coctaBuia S MUHYT U 10 MUHYT.

JIns NMPUTHOTO KOHLIEHTPATa, HOTy4eHHOTO HPU OOOTallleHUH PYIAbl MECTOPOXKIEHHS «EmuiuKy,
BBITIOJTHEH CUTOBOM aHanu3. [lo pe3ynpTaTam aHamm3a KpymHOCTh MaTepuaina coctaBuia Pgp-0,071 mm.
[Ipyn BBINOSHEHMHM aHanM3a B KaXJOM KJIAcCce ONpPENEsId COJEpKaHUE M PpacHpeiesIeHHe 30J10Ta,
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cepebpa, Meau, MmonubOneHa. [lo maHHBIM CHTOBOrO aHajM3a MaTepuaid IO KilaccaM KpyHHOCTH
pacrpeenseTcss HEpaBHOMEPHO U TPENICTABIICH MPEUMYIIIECTBEHHO MIaMoBbIM Kitaccom(-0,020 mm), ero
BBIXOJ ocTHraeT 56,92%. B ocTanbHBIX KllaccaX KPYIMHOCTH MaTepual pacipeneseTcss BOIHOOOpa3HO ¢
HEOOIBIIMMH KOJICOAHUSMU 10 BBIXOJIaM.

Copepxanue 30J70Ta B KOHIIGHTpAaTe IO JaHHBIM CHUTOBOTO aHallM3a COCTaBiseT 3,67 T/T ¢
KoJIe0aHMUsAMHU B KJIaccax KpymHOCTH oT 2,76 no 8,54 1/1. PacmpeneneHue 1EHHOTO KOMIIOHEHTa IO
KJlaccaM KpYIHOCTH HepaBHOMepHoe. {7151 30710Ta B poOe MpociIeKuBaeTCs OJHOMOAANBHBIN XapakTep
packpeiTus. B kmacce  +0,106 MM QukcupyeTcss MOIAIbHBIM MUK COAEpPXAHUS 30J10Ta, Ha HETO
npuxoautca 22,46% ueHHoro kommnoHeHTa. CTeneHb KOHIICHTPUPOBAHHUSA 30JI0Ta B JAHHOM KJlacce
nocturaer 2,32 ycioBHbIX eauHunbl. B wuHTepBane -0,106+0,020 MM Metaim pacnpenensercs
MPOMOPIMOHANIBHO BBIXOJaM KJIACCOB. B 1IJ1aMOBOM Kjacce 30JI0TO TOHKOBKPAIUIEHHOE, PACKpPHITHE
MeTasuia He OTMEYaeTcsl.

Jis BeIACHEHUS (OpPM HAXOXKACHHUS 30JI0TAa, XapaKTepa €ro B3aUMOCBSI3M C PYAHBIMH U
OpoI000pa3yOIIMMHA  MUHEpajdaMi ObLT  BBITIOJNHEH (a30BBIA(pAallMOHANIGHEIN) aHAM3 30JI0Ta B
IUPUTHOM KOHIIGHTpATe, IIONYYEHHOTO TIPH OOOTAIIEHHM PyAbl MecTOpoXkaeHHs «Emumuk-1».
Omnpenenensl cruenyromue (GOpMbl HAXOXKIEHUS 30J0Ta: CBOOOJHOE, C YHCTOW TOBEPXHOCTHIO
(u3BJIEKaeMoOe amalibraMaliieii), CB00OIHOE, B OKMCHBIX TUICHKaX (M3BJIEKaeMOE amMallbraMaIliei mocie
00pabOTKU COJISTHOM KUCIIOTO#), B BUJIE OTKPBITHIX CPOCTKOB, U3BJIEKAEMOE [IMAHUPOBAHHEM H YIIOPHOE
K [IMaHUPOBaHUI0. Pe3ynbTarhl (ha30BOro aHaIM3a MpeICTaBIeHbI B Ta0muie 1.

Taoauna 1

Pe3yabTaThl (pa30Boro anaan3a 30J10Ta

@opMBI HAXOXKICHUSA 30J10Ta U XapaKTEP €ro Pacnipenenenue 3omora

CBSI3U C PYAHBIMH U OPOJ000pa3yOIIMMU /T %

MUHepalaMu
CBo0OOIHOE, C YUCTOM MOBEPXHOCTHIO 0,07 1,90
CBoboanoe mocie oopadorku HCI (B 0,34 9,24
OKHUCHBIX TIJICHKAX )
Bcero csobomHOr0O 0,41 11,14
B BHJIe OTKPBITBIX CPOCTKOB 2,35 63,86
Bcero B nmanupyemoii popme 2,76 75,00
YnopHoe 15l THaHUPOBAHUS 0,92 25,00
Bceero 3,68 100,00

OO6miee conepkaHwe 30JI0Ta MO pe3yiabTraraMm (a3oBoro ananmmsza cocraBmwio 3,68 /1. Ilo
pesyibpTaTaM aMmaigbramanuu B mnpoode Haxomutcs 1,9% cBobomnoro 3omota. [locne 06paboTku mpoOsI
COJITHOM KHUCJIOTOW JIOTIOJHHUTENBHO BCKpBUIOCH emie 9,24% Omaropoanoro meramia. CymmapHoe
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KOJIMYECTBO CBOOOJHOTO 30J10Ta B KOHIleHTpare coctaBmio 11,14%. Ha momio 3010Ta B OTKPBITHIX
CpOCTKax B IMpoOe KOoHIeHTpara mpuxoautcs 63,86%. Bcero B mocTymHO# mpsMoMy LHaHUPOBAHHUIO
dbopme npucyrctByeT 75% OnaropogHoro Metaimia. B mUpUTHOM KOHIIGHTpaTe o0Iias 10 yIOpHOTO,
HE JIOCTYIHOT'O MPSIMOMY LIMAHUPOBAHUIO 30J10Ta cocTaBiisieT 25%, 4TO 3KBUBAJICHTHO COJIECP>KaHUIO
3omota 0,92 r/T.

PE3YJIBTATBI. B pe3ynbrare BBIIOJIHEHHBIX HCCIEIOBAaHUN 10 IOJIYYEHUIO IHUPUTHOTO
KOHIIEHTPATa U3 XBOCTOB KOJUIEKTUBHOMN (h10TaLMU OBUIN MOJIyYEHb! CIEAYIOUINE IPOAYKTHI:

1. ITPM TPOIOJKUTEJIBHOCTHU TTEPEUMCTHOM OITEPAIIM 5 MUHYT:

- THUPUTHBIN KOHIIEHTPAT ¢ colepkaHueM 3o0i0ta 3,68 r/T npu u3Bnedenun 46,55% u Boxone 3,42%,
meau — 1,10% npu uzBnedenun 66,18%, monudbaena— 0,024% npu uzneuenun 60,32%, cepedbpa —
11,90 r/T npu u3Bneyernuu 73,05%.

11. ITPU ITPOTOJKUTEJILHOCTU [TIEPEUMCTHOM OMEPALIMN 10 MUHVT:

- TUPUTHBIA KOHLEHTPAT C CoJepx)aHueM 305i0Ta 2,35 /T npu u3Binedenuu 48,79% u BbIxone
5,83%, memu — 0,84% tipu uzBneuenuu 73,49%, monubdnena—0,01% npu uzBiaeuennn 63,35%,
cepebpa — 6,97 r/t npu uzBneuenuu 74,27%.
[lonydyeHHble  OUPUTHBIE KOHIEHTPAThl ObUIM  TepedaHbl Ha  TUAPOMETAIUTYpPrUYEecKue
UCCIIEIOBAHUS C LIETbI0 ONTHUMM3AIMKM PEareHTHOrO peXrMa U HW3YYEeHUS BIUSHUSA COAEPIKaHUS 30J10Ta
Ha TI0Ka3aTeJId TIPH BHITICIaYUBAHUH.

Ha ruapomerammypruueckyto nepepaboTKy MOCTYIadl MUPUTHBIA KOHICHTPAT, U3MEIbUCHHBIN JI0
kpynHocTH 80% -0,071 Mm.

[TepepaboOTKy MUPUTHOTO KOHIEHTpATa OCYMICCTBISUIA METOIOM COPOI[MOHHOTO IHAHHUPOBAHUS
(mportecc CIL). TIpomecc CIL («Carbon In Leachy) mpemycmarpuBaeT COpOIMOHHOE ITHAHWPOBAHHUE
KOHIICHTpaTa 0e3 CTaJuu INpeJABapUTEIBHOTO IUAHMPOBaHUSA. B KadecTBe COpOEGHTa HUCIOIb30BATU
AKTUBUPOBAHHBIN yTrOJIb.

HacplmenHplii MeTamaMu copOeHT, MoydaeMblil B pe3ysbTaTe COpOLMOHHOTO LMaHUPOBAHUS,
MoJIBEprajiv JecopOIMM B JIBE CTaIUU C U3BJICYEHUEM B PacTBOP Ha MEPBOI CTaguM MEIH, HA BTOPOMH
— 30J10Ta U cepedpa. 30J70TOCOAEpK AU pacTBOp, MOJIydaeMbli B pe3yibTaTe AecopOLuu 30J10Ta,
HaIpPaBJIJIU Ha 3JIEKTPOJIN3, a 00€330JI04€HHBIN yToJIb BO3Bpallajid B MPOIECC TUAHUPOBAHMUSL.

HccnenoBaHusIMM ~ YCTaHOBJIGHO, YTO  JOCTaTOYHAs MPOAOJDKUTENBHOCTh  ITHAHWPOBAHUS
MIMPUTHOTO KOHIIEHTpaTa cocTaBigeT 24 Jac.

KoneunbiMu TpoAyKTaMu mepepadOTKH SBISIFOTCS KaTOMHBIM OCaZOK, XBOCTOBas IIyNbla U
HEKOHJAUIIMOHHBIA COPOCHT.

[{unanupoBaHne MNHUPUTHOIO KOHIIEHTpPAaTa CONPOBOXKIAETCS AKTUBHBIM IIEPEXOAOM MEIU B
pacTBOp BBILIEIAYMBAHUS, YTO BJIEUYET MOBBIIIEHHBIN pacxoa nuaHuaa Hatpus. llpu mcnonpzoBanumn
pacTBOpa BBINIETAYMBAHUA B 000pOoTe (BO3BpaT dacTH JKUJAKOW (a3pl XBOCTOB B MHTaHHUE
LIMaHUPOBaHUs) BO3HUKAET 3((eKT HakomieHUus Meau B Xujakod (asze mynbnsl. Hakorienue menu
MPUBOJUT K CHHKEHUIO €eMKOCTU COpPOEHTA IO 30JI0TY, YBEJIMUEHHUIO COJIEPKaHUs MEIU B COPOEHTE M,
KaK CJIeZICTBHE, CHUKEHHIO KaueCTBa TOTOBOW MPOAYKIIUH.
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C uenbio ycTpaHeHHsl BhIILIEYKa3aHHBIX SBJICHUN HAMU HCCIIEA0BaH CIIOCO0 KOHAULIMOHUPOBAHUS,
OCHOBAHHBIM Ha MOJKKUCICHUH pacTBOPOB A0 pH 5,0, mobaBneHnu cyabdumacoaepkamniero peareHra ajis
ocaxxaeHus Cynbuaa Meau u Hopmanm3auu PH pactBopa 1o yposus 10,5. B pesynbprare 006paboTKm
nonydanu ocagok CupS, a pacTBop mocie HEHTpamu3aluu, COJSpKalliii CBOOOIHBIN IMAHM],
IIOBTOPHO MO>KHO HCIIOJIb30BaTh B TEXHOJOTMYECKOM Ipornecce. [lomydaeMblil 1ociie HEUTpanu3anuu
ocanok CaSO, HampamiAIOT B XBOCTHI [IMAHUPOBAHUS PY/IbI.

MenaHblii KOHIIEHTpAT Crymaiu U GuibTpoBanu B npecc-puibtpe. Kek QuibTpanuu npoMbIBaiu
BOJIOM C n00aBKoi enxoro Harpa. /loOaBka enkoro Harpa Obula HeoOXOoJuMa [UIsl MPEAOTBpAILCHUS
BBIOpOCA CHHUIJIBHON KUCIIOTHI B aTMOc(epy MpH pasrpy3ke Keka GuiibTpaiu.

BrinosiHeHHBIE WCCIENOBAaHMS TMOKA3aJld, YTO BBILIECIAYMBAHUE 30J10Ta COMPOBOKIAETCS BHICOKUM
paCXOI[OM IruaHuaa HanI/ISI 3a CUET HaAJIN4Yusi B HI/IpI/ITHOM KOHL[GHTpaTe 6OJIBIJ_IOI‘O KOJIMYECTBA
cynbunoB u menu. s oueHkn Bo3MokHOCTH cHibKeHHs pacxona NaCN mpoBeneHbsl TpH cepuu
HCCIICIOBAHNM :

— uumaHupoBanue ¢ nobaskoii PbO;
—  mpeaBapuTenbHas 06paboTKa IMyJIbIIbI epe IHAHUPOBAHUEM:;
—  000pOT pacTBOPOB TPH [IMAHUPOBAHUH.

Jlo6aBka COEOWHEHHWH CBHHIA B MPOIECC I[MAHUPOBAHUS JIOJDKHA II03BOJIUTH IIEPEBECTH
Cynb(pHUIHYIO Cepy, HAXOAAUIYIOCS B pACTBOPE B HEPACTBOPHUMBIN CyIb(UI CBUHIIA.

B kauecTBe omepauuii MOAroTOBKM MaTepuaja K LMAHUPOBAHMIO MCIIOJIB30BAIM 00pabOTKY
IyJbIBl U3BECTKOBBIM MOJIOKOM, OKHCJIEHHE KOHILEHTpaTa BO3JyXOM M KHCIOPOJIOM B IIEIOYHON
cpene. JlaHHble onepaluu AOJKHBI — IACCUBUPOBATh MOBEPXHOCTh CYJIb()PUIHBIX MUHEPATIOB U TEM
CaMbIM CHU3UTh X aKTUBHOCTb IO OTHOLLICHMIO K LIUAHUy HATPHSL.

OO6opoT xuaKoi (a3bl MyJbIbl HA ONEpaAIlM [TUAHUPOBAHUS MO3BOJSAET COKPATUTh KOJIUYECTBO
PacTBOPSIOLIUXCS TPUMECEN 3a CUET UX HAKOIJIEHHUS B pacTBOPE.

BrrmenaunBanue poo i Ha KpyrmHOCTH 80% -0,071 MM 1pu coniepkaHuu TBEPOTO B MYJIbIIE
40% c ucnonns3zoBanueM kormeHTparuu NaCN Ha yposae 0,2% B TeueHue 24 vaca.

3AKJ/IFOYEHMUE. CpaBHeHMe MMOJyY€HHBIX JAHHBIX MO3BOJIAIOT CENIATh CJIEAYIONINE BHIBOIBI:

— no6aBka B Ipolecc IIMaHUPOBAaHUS OKCHJAa CBUHIA ¢ pacxoioM 1-10 kr/T (B mepecuere Ha
CBHMHEILl) TMO3BOJISIET COKPaTUTh pacxoj] nuaHuaa Hatpus Ha 2,0- 5,6 kr/t. C yBenudyeHHeM pacxoja
CBHHIIa OoJiee 5 KI/T HabI0aeTcsl ero OTPHUIIATENbHOE BIUSHUE HAa YPOBEHb U3BIICUEHUS 30J10Ta;

— TnpeaBapuTenbHas o00paOoTka myabnbl u3BecTbio npu pH 11,0 mo3BoOJseT MOBHICUTH
u3BieyeHue 3omnota Ha 1,09% u cokpatuTh pacxoi uuaHuja Hatpus. llpeaBapurenbHOe OKHCIIEHHE
MyJABIBl 32 CYET MOJa4yd BO3/AyXa WM TEXHUYECKOrO KHCJIOpOJa HE OKAa3bIBACT CYLIECTBEHHOIO
BJIMAHHA Ha HPOLECC HMUAaHWUPOBAHHA, OAHAKO IIPHUBCACT K 3HAUYUTCIIBHOMY YBCIWYCHUIO 3aTpaT Ha
OCYILECTBIIEHHE IIpOIIECCa.
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Annomayusa. B cmamve paccmampusaemcs npobrema nod2omoeku 0yoywux npenooagameinel
@uszuueckoli Kyibmypvl no GopmMupo8aHulo y 00y4aowuxcsi uHmepeca K 300P08OMY 00pa3y MHCUZHY.
Ilpeocmasnenvt danHvle ucciedosameneii 0 300POBOM 00pa3e HCUSHU KAK UHCMPYMEHMe pPeanu3ayuu
20CY0apCmMBeHHOU NOAUMUKU 1O 0XpaHe 300p06bsi NOOPACMAOWe20 NOKOLEHUs 00yuarwuxcs, no
NOBEUWEHUI0 NPOPECCUOHANLHOU, KoMnemenyuu 6y0ywux npenooasameinei (uuueckou Kyibmypbl no
Gopmuposanuro 300p08020 00PA3A HCUZHU.

Kniouesvie cnosa: Cmyoenmol, npenooagamenu, usuyeckas Kyivmypd, 300posbe, 300p08blil HCUHU,
300posbechepezalouue KOMNemeHyuu.

Kak wu3BecTHO, (opMupoBaHHE 310pOBOro o0Opa3a >KU3HU YUEHBIMH pacCMaTpUBAeTCs Kak
3¢ PEeKTUBHOE CPEICTBO BOCHHUTAHUS BCECTOPOHHE PA3BUTOTO (PU3UYECKHU 30POBOTO IOJPACTAIOLIETO
MOKOJIEHHUS], HAJIETIEHHOTO BBICOKMM MHTEIUIEKTYaIbHBIM OTEHIIMAIOM.

B V30ekucrane ¢usudeckas KylIbTypa U CIIOPT PacCMaTPUBACTCS KaK MPHOPUTETHOE HAIPABICHUE
pa3Butusa obmectBa. Kak ormeueHo, B Ykase Ilpesunenta PecnyOnuku Y30ekucran 11I.M.Mupsuéena
VII-5368 ot 05.03.20181 “O Mepax mo KOPEHHOMY COBEPIICHCTBOBAHUIO CUCTEMBI TOCYJapPCTBEHHOTO
yhpaBieHUss B 00JaCTH (U3NYECKON KyJIbTYphl M CIIOPTa” TOBBIIIEHWE U Peaju3alis TBOPUECKOTO U
MHTEJUIEKTYaJIbHOT'O MOTEHIMAIa MOJIOJIOTO MTOKOJIEHHsI, JOPMHUPOBAHUE 37JI0POBOT0 00pasa KU3HU AeTei
Y MOJIOJEKY, IPUBJICYCHUE HX K (PU3NYECKOW KyJIbType U CIIOPTY MMEET BakKHOE 3HaueHue [1].

B KkoHTekcTe cka3aHHOTo, mpoOieMa MOJArOTOBKM Oyaymux mpenojaBareneid Qusnueckon
KyJIbTYypbl B 00pa3oBaTeNbHBIX YUPEXACHUSX K (OpMUpOBaHUIO MHTEpeca y oOydamomuxcs, K
BOCIIUTAHHIO 3/I0POBOTO 00pa3a )KU3HHM SBISIETCS aKTYaTbHON W BOCTPEOOBaHHOM.

Pemrenuto 3T0# mpoOIeMbl B ONpeACTICHHON Mepe MOCITYKUT pean3anus 3afad, IOCTaBICHHBIX B
KOHIENIIMM HO pa3BUTHIO HapoAHOro obOpaszoBanuss B PecnyOnmke VY36ekucran no 2030 roma, B
[TocranoBnenun Ilpesunenta PecnyOnmku VY30ekucran [II1-3775 or 5 wuionsa 2018 roma. “O
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JONOJHUTENBHBIX Mepax M0 TMOBBIIICHUIO KauecTBa 0Opa30oBaHUS B BBICHIMX 0Opa30BaTENbHBIX
YUPEKACHUAX U OOECHEYEHUI0 MX aKTUBHOIO y4yacTUs B  OCYILECTBIAEMBIX B  CTpaHe
mmpokomacTabHbIx pedopmax”, B [Tocranosnenun Ilpesnaenra Peciyonuku Y36ekucran [111-4661 ot
12 nexabpst 2018 roga “O AONOTHHUTENBHBIX Mepax MO MAaTPHOTHUYECKOMY M (PU3NYECKOMY BOCIIHUTAHHIO
MOJIOAEKN M COBEPLICHCTBOBAHMIO MOPSAJKA MOATOTOBKMA HPU3BIBHUKOB I10 BOEHHO-TEOPETUUYECKUM
CTIEUUANBHOCTAM” U B JPYTUX HOPMATUBHO — MPABOBBIX JOKYMEHTaxX B chepe pU3N4ecKoil KylbTyphl U
criopra.[2,3,4]

AHanu3 HayyHOH JMTEpaTypsl MO3BOJIAET OTMETUTh, 4TO B PecnyOmnnke Y30ekucTaH U B CTpaHax
COJpY’KeCTBa JaHHas IpoOjemMa Obula B LIEHTPE BHUMaHUA MHOTMX MCCleOBaTesed, B KOTOPBIX, B
YaCTHOCTH, PACCMOTPEHBI IIYTH IPHUBJICYCHHUS K TPCHUPOBKAM M COXPAaHCHUS B CHOPTHBHBIX CeKIUsX [5],
MOJIrOTOBKA FOHBIX YeMITMOHOB [6], KOHIIENIIMs 310pOBOr0 00pasa Ku3Hu [7], IPOABMKEHUEM 3I0POBOTO
o0pa3a KU3HU KaK MHCTPYMEHTA pealn3alyd TOoCyJapCTBEHHOW MOJUTHKH B chepe OXpaHbl 30POBbHS
MOJIPAcTaloIIero mokoyueHus [8], MOTHBAIMOHHBIC MOJEIN TOBEICHHS, CBS3aHHBIE CO 370poBbeM [9],
(dopmupoBaHue IeHHOCTH 370poBbs [10], KOMIIETEHTHOCTD Tiearora ¥ B OCHOBHBIC TIPUHIIUTIBI O0Y4CHHS
310pOoBOMY 00pa3y sku3nu [11], MOTHBAIMK JEATEIILHOCTH U MOBeAeHuUs [12], IEHHOCTHOE OTHOIIIEHHE K
310poBbi0  [13], uWcmonb30BaHWE 310POBHECOCPErarONIMX TEXHOJOTHH B CHCTEME HEHNpPEphIBHOIO
00pa3oBaHMsl B LEISIX JyXOBHO-HPABCTBEHHOTO M KYJIBTYPHOI'O Pa3BUTHS NOJPACTAIOLIETO IMOKOJICHUS
(14).

IIpexne Bcero He0OOXOAMMO PaCCMOTPETh, YTO O3HAYAET MOHATHE “UHTEpeC”.

Kak yka3aHo B mearorm4eckoM cjoBape, UHTepec (OT.JiaT. interest — uMeer 3Ha4YEHHE, BAXKHO) —
MICXOJIOTUYECKOE OTHOIICHUE JUYHOCTH K TPEeAMETy KaKk K YeMy-TO s He€ I[eHHOMY,
npuBiekaTeabHoMy. CoaepikaHue M XapaKTep HHTEpeca CBSA3aHbl KaK CO CTPOSGHHEM M JTUHAMUKON
MOTHBOB H MOTPEOHOCTEH YeJI0BEKa, TaK M C XapaKTepoM (OPM H CPEICTB OCBOCHUS JACHCTBUTEILHOCTH,
KOTOpbIMH OH Biajeer. LlenenanpaBieHHoe (opMHpOBaHHME HMHTEpeca HUMeeT OOoJbIIoe 3HA4YeHHE B
npolecce BOCIUTAHUS U 00y4eHusl.

HHTepec MOXKET XapaKTepu30BaThCsl CO CTOPOHBI COAEP)KAaHUS, IIUPOTHI, YCTOWYMBOCTH, CHIIBI U
neiictBeHHoCcTH. CoziepikaHle MHTepeca — 00bEKT, Ha KOTOPBI OH HarpaBiieH (K TEXHHUKE, CIIOPTY U T.1.).
[To conepkaHnI0 UHTEPEC OLEHUBAETCS C TOUKHU 3pEHUsl €ro OOLIECTBEHHON 3HAUMMOCTH. BeecTopoHHee
pa3BUTHE JUYHOCTH MPEIIOiIaraeT MUPOTYy M Pa3HOCTOPOHHOCTh MHTEPECOB IMPH HAIMYHHA OCHOBHOTO
“CTpeXHEBOro” MHTEpeca, B YaCTHOCTU K (POPMHUPOBAHUIO 3J0POBOTO 00pa3a KHU3HU.

YcToliunBbIE HMHTEPECHI, 3aKPEIUSACh, CTAHOBSTCS OCOOCHHOCTSMHU JIMYHOCTH, HEYCTOWYMBBIC
HHTEPEChI HOCSAT XapaKTep KPaTKOBPEMEHHOTO, YaCTO MEHSIOIIerocs sieieHus [18].

IIpu »TOM cneayer OTMETHTb, YTO BCE HCCIeAOBaTeNd 0a3upoOBaJIMCh HA BBICKA3bIBAaHUU
KK.Pycco, uto npexie, uem aenath pedeHKka yMHBIM U COOOPa3UTENbHBIM-CAETIANTE ero 310pOBBIM.

B KoHTekcTe Cka3aHHOTrO, HaMU HCCJEJ0BaHa MpoOjeMa MOArOTOBKM OyAyIIMX IperojaBaTeneit
¢u3nveckoil KyapTypbl K (POPMHPOBAHUIO MHTEpEca Yy IIKOJBHUKOB K 3/JI0pOBOMY 00pasy >KHU3HH, C
LEeNbl0 pealu3ali KOoTopoil Obuia pa3paboTaHa 3KCIEpUMEHTalbHas nporpamma “@opMuUpOBaHUE Yy
oOydJaronmmxcsi MHTEpeca K 3J0pOBOMY 00pa3sy JKM3HW~ JIS CTYJEHTOB 3 Kypca, BKIIOYArOIIas
TeopeTudeckuil pasnen (8 4) m mpaktuyeckue 3aHATusA (12 4), mpexycmarpuBaromas O3HAKOMJIEHUE
CTYJEHTOB C MOHATHAMH “UHTepec”, “MOTHBALMS, “TIOTPEOHOCTD”, “00pa3 KU3HU’, KOTOPbIE TOTIOTHSIIN
3HaHU, IPUOOPETEHHBIE CTYACHTAMH B X0JIe U3Yy4eHus Ha 1-2 Kypcax y4eOHBIX MpeIMeTOB “AHAaTOMUS U
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¢dbusmonorusi yenoeka”®  “T'urmeHa Qu3nueckol KyIbTypbl M MEIUKO - (PU3MOIOTHYECKHUE OCHOBBI
criopta’”.

3aHATUS TPOBOIWINCH C IPUMEHEHUEM COBPEMEHHBIX MEJarorn4eCKuX TEXHOIOTHH, BKIIOYAIOIINX
TaKUe WHTEPAaKTUBHHUBIC METOJbl 0OyueHus, kak “Ycros-morupxa’ (HacraBHuk u ydenuk), ‘“Tamaba-
xucMoHuit Mazanuatr osmuucu”’  (CrymeHT-ocon Qu3myeckoil KynbTypbl), ‘“‘Tamaba TapruboTum”
(CryneHT mpoMoyTep) U Ipyrue, KOTOpbIe CIOCOOCTBOBAIN PAa3BUTHIO MHTEPECa K 3aHATUAM (prU3ndecKoit
KYJIBTYPBI U CIIOPTOM..

Kak n3BecTHO, COBpeMEHHOE OOLIECTBO HYKIAETCS B OINPENCIICHUM NMPEUMYILECTB (pusnueckon
KyJIbTyppl B Jlel€ YKpEIUIeHHs M  COXPAaHEHHs  3/0pOBbS, MOAJEPKAaHUM  ONTUMAIbHOM
paboTOCIIOCOOHOCTH Ha HPOTSDKEHUM OoJiee [UIMTENbHOTO BPEMEHH, B YMEHMHM AKTUBHO OT/bIXaTbh,
KOTOPBIE PEAM3YIOTCS Yepe3 MOBBIIICHUE HHTEPeca K 3aHATHAM (PU3NYECKON KyIbTYPOH U K aKTUBHOMY
BpeMs IPOBOXICHUIO, K NPUBJICUCHUIO BHUMAHUA K CBOEMY 3/I0pPOBBIO M 3JI0POBBIO OKPYXKAIOLINX, K
Pa3sBUTHIO TICUXMYECKMX M (PU3MUECKUX KauyeCTB JMYHOCTH, YMEHHUIO HCIOJIb30BAaTh BECh apceHall
(bu3n4ecKoil KylbTypsl B IMOBCETHEBHON JKU3HHU, a TAaKXKe IPU OpraHU3aIlH 3J0POBOTO 00pa3a KHU3HH
[16].

Bmecte ¢ Tem HamMu ObulO pa3pabOTaHO 3JIEKTPOHHOE IMOCOOME MO (PU3MUECKOW KyJIbType IO
pa3zenaM, pa3pabOTaHHOM HaMU NPOTrpaMMbl,  BKJIIOYAIOLIEH JEKIUH, BHUJIEO MaTepHajbl, MHHHU
IPE3CHTAlM, a TaK)Ke KOHTPOJbHBIC BOINPOCHI, MO3BOJSIOIINE CTYAEHTaM IPOBEPSATh CBOM 3HAHHE, a
TaKXKe IOBBIIIATh MOTUBALMIO U MHTEpec OOy4arOUMXCS K 3aHATUAM (U3MYECKOH KylnbTypol U K
BEJICHUIO aKTUBHOTO 00pa3a sxu3nu [16].

Kak n3BecTHO, MOTHBALIMA-OCO3HAHHOE 3aHATHE (PU3MUECKON KYJIBTYPOH B CIIOPTOM, YKPETUICHHE U
COXpaHEHHE 37I0POBbsI, OTKA3 OT BPEIHBIX MpUBbIYEK [15].

CornacHo uccnenoBanusm [LK./ypkura u M.I1.JIebeneBoii, crepkHeM JHO00H JESITETBHOCTH
ABIISIETCA MOTPEOHOCTHO-MOTUBAIIMOHHBI KOMITOHEHT. IloTpeOHOCTh B JABMIKEHMSIX, MOTPEOHOCTH B
(U3MYEeCKOM COBEPILIEHCTBOBAHUH, IMOTPEOHOCTh B COXPAHEHUM U YKPEIUIGHUH 3]I0pOBbsI - BOT
MICUXOJIOTUYECKNE OCHOBBI MOTHBALMU 3aHATUN (pusnueckoi KynbTypoil u crnoptom. Ilog MotuBarueit
TaKUX 3aHATUH CiIeIyeT MOHUMAaTh UX CMBICI, MOTHUBBI, LIEJIU, IMOLMH. Bce 3TH KOMIIOHEHThI MOTHBALIUU
TOJDKHBIA pacCMaTpHUBATHCS B €IMHCTBE.

Paznuuaercs BHYTpeHHSISI M BHEIIHASST MOTHBAIMS 1O OTHOIICHUIO K MIKOJIBHUKAM U CTYIECHTOM,
IIPU ATOM aKTHBHBIM HHTEPEC K 3aHATUAM (PU3NIECKOHN KYIBTYpOi U CIOPTOM (pOpMHUPYETCS B pe3yIbTaTe
BHYTPCHHEH MOTHBAIlMH, BO3HMKAIOIIEH, B Cllydae, €CIM BHEIIHHE MOTHUBBI M IIEJH CIIOCOOCTBYIOT
BO3MOKHOCTSIM ~ 3aHUMAIOIETOCs], SIBISASACH JUII HEro ONTUMalIbHBIMM M TOTJa OH IIOHMMAeT
CYOBEKTUBHYIO OTBETCTBEHHOCTh 33 MX pEAJM3allMIO, BbI3BIBAIOLIEH Yy HEro BJIOXHOBEHHE YCIIEXOM,
KeJTaHHeM TPOJI0JKATh 3aHATHE M0 COOCTBEHHOM MHUIIMATUBE, T.€. BHYTPEHHIOI0 MOTHBAIIMIO U HHTEPEC.

Hapsiny ¢ 3TuM BecbMa TpyaHbIE U, HA000pOT, Ype3MEPHO JIETKHE BHEIIHUE MOTHBALIUN TPUBOJAT K
IPOTHBOMOJIOKHOMY 3((}eKTy: K BOZHUKHOBEHHMIO 3MOIIMH, TPEBOKHOCTH, HEYBEpPEHHOCTH B cebe, a
TaKKe K SMOILIMHU — CKyKe U paBHOaymuio [17].

[To MHEHHIO STHX JX€ aBTOPOB, Mpollecc (HOPMUPOBAHHS HHTEpeca K 3aHATHUAM (QH3MUECKON
KyIbTypOd W CIIOPTOM - 3TO HE OJHOMOMEHTHBIA, a MHOTOCTYIIEHYATHIH IpOIecc: OT IEePBBIX
THTUCHWYECKNX 3HAHWW ¥ TEePBOTO 3HAKOMCTBA C (DH3MUECKUMH YIPAKHEHUSMH 0 TIYyOOKHX
NCUXO(PHU3HOIOTMYECKUX 3HAHMH W HMHTEHCHUBHBIX 3aHATUH CHOPTOM. DTOT MPOLECC MOXKET OBITh
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YCIICNTHO PEMIEH B XOJI¢ BHEYPOUHOH JEATEIBHOCTH, KOTOPAst IIOMOTAeT MOBBICUTh HHTEPEC K 3aHATHSIM,
3a cyeT 0TOOpa JIYYIINX CIOPTCMEHOB Ha COPEBHOBAHMSI, 32 CUET MPOBEICHUS Pa3IMYHBIX MEPOTIPHITHH,
HAaINpaBJICHHBIX HA TOIMYJSIPU3AIMI0 aKTUBHOTO M 3JI0pPOBOTO 00pa3a KW3HH, TJIE€ MOTYT Yy4acTBOBAaTh
pa3IUYHbIC KAaTEeTOPUH IIKOJIHLHUKOB.

CHopTUBHBIE CEKITMH, OTKPBITHIC B IIKOJIE, TIO3BOJISIOT MIPUBJICYD YUAIIUXCS K 3aHSATUSM CIIOPTOM U
AKTUBHOMY BPEMSIIPOBOXKICHUIO.

Cuwnraercs, 4To (hakTOpaMH, TOBBIIAIOIIMMUA HHTEPEC K 3aHATUSAM (PU3HUECKOW KYyJIbTYpOH M
CIIOPTOM SIBIISTFOTCSL:

- YIIOBJIETBOPEHHOCTb JIBUTATEIILHBIX MMOTPEOHOCTEH (HPABUTHLCS TO, YTO JICIIACIIb);

- MO00p yNpaKHEHUIH;

- IpaBUJIbHASI HATPY3Ka,

- OpraHu3anus ypoka;

- TUYHOCTH YUHUTEIIS;

- SMOIIMOHATILHOCTB;

- pa3BuTHE (PU3HYECKUX KAYCCTB;

- y4acTHe B COPCBHOBAHUSIX;

- BO3MOXKHOCTh YKPEIHTh 3710poBbe [16].

Takum oOpa3om, pa3BuTHE NPO(YECCHOHAIBHO KOMIICTCTHBIMU IIpPENoaBaTellaMi HHTEpeca y
00yJaroIuXxcs K 3aHATUAM (PU3UYECKON KyJIbTYpOW SIBISETCS OJHUM U3 caMbIX 3()()EeKTUBHBIX CPEICTB
camMopealIM3aliy JIMYHOCTH ITKOJIBHUKOB, CIIOCOOOM IMPOSIBIICHUST CBOUX (DM3MUECKUX BO3MOXKHOCTEH U
CIIOCOOHOCTEH.
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TamkeHTCKUI roCyJapCTBEHHBIN CTOMATOJIOTHYECKUI HHCTUTYT, TalllKeHTCKass MEAULIMHCKAS aKaIeMUs
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Annomayua:. Illamocenes posayea Ha ce200HAWHUN OeHb oOcmaemcs 00 KOHYAd He U3YYEeHHbIM.
Ocmaemcaomkpvlmuim U 06CYHCOAEMbIM BONPOC, KAK MONCHO 00BACHUMb CMeNnenb mANCeCmuy U CmeneHb
BLIPANHCEHHOCMUPAZIUYHBIX KIUHUYECKUX CUMNMOMO8 posayeda )y KOHKpemHoz2o nayuenma. Kaxue
MEXAHU3MbL  pe2yIupyiom Hpocpeccuposanue npoyecca, npugoosujee K COYEMAHUilo NOOMUnos u
MANCENIOMY MedeHuio y 0OHUX NayueHmos u npossieHue 3a001e6anus 6 npeoeiax o0Ho2onoomuna oes
menoenyuu K ycyeyonenuto y opyaux. Llenv ucciedoganus: uzyuums cenemuueckue mapkepwvil298 A>C
eenaMTHFR (rs1801131),677C>T cena MTHFR (rs1801133), 2756 A>Geena MTR(rs1805087) u
66A>Geena MTRR (rs1801394)npu spumemamosro-meneaneuskmamu4eckom U nanyio-nycmyiesHo
noomunax posayea. Mamepuanvl u memoowl ucciedosanus. B uccnedosanuu yuacmeosanu 27 uenogex,
KOmopbvle 6 3a8UCUMOCMU OM KIUHUYECKOUKAPMUHbL po3ayea Obliu pacnpeoeieHbl Ha mpu cpynnbl,
cpasHenue pe3yrbmamos nposoounoce c¢ 20 300poguimu  dobposonvyamu. Pezyremamsl u  ux
obcyscoenue.

Kniouesvie cnosa: poszayea, cenemuyeckue mapkepvl, 2eHemMUYeCKUll AHAIU3 NOOMUNOS, coUemaHue
noOMmunos.

Pozarea — xpoHuueckoe 3a0olieBaHHE MPEUMYIIECTBEHHOIICHTPO(AIMaTbHOMIOKANIU3AINH, B
MaToreHe3e¢ KOTOPOro BEAyMAspoilb MPUHAIICKHUT COCYIUCTHIM U MMMYHHBIMHApYyImieHUussM. CoriacHo
SIHIEMHOJIOTHYECKUMHUCCIIETOBAHUSM, pacpoCTpaHEHHOCTh po3ariea
coctaBisieT okosio 10% HaceneHust 3emMHoro mapal2,6,16,26]. Yaite Bcero gepmMaro3 BCTpedaeTcs YIIHIl C
1-2 goroTHUnoM KOXH, OAHAKO TUATHOCTUPYETCS U Y a3UaTOB, JAaTUHOAMEPHUKAHIIEB, apoaMEpUKaHIIEB U
adpukanies [3,5,11,16]. lannomy3aboeBaHuI0 OoJiee MoABepKEHbI x)eHumHbIcTapiie 30 ner [6,16].

Ocraercs OTKPBITBIM u O6CY)KI[3€MLIM BOIIpOC, KakKk
MOKHO OOBSICHUTH CTCICHb TSHKECTH H CTCIICHBBBIPAKCHHOCTU PA3JIMYHBIX KIMHHUYCCKUX CHUMIITOMOB
po3zarca y KOHKPETHOTO nanucHTa. baar onapsa

KaKMM MEXaHU3MaM IPOUCXOAUT MPOTrpeCCUPOBAHUE IPOLIECCa, NPUBOIAIIEE K COYETAHUIO IOATUIIOBU
TSOKEJIOMY TEUEHHUIO y OJIHUX MAalMEeHTOB U IMposBIieHUE 3a00JIeBaHUs B MpeJesiax OJHOro MoATurades
TEHJCHIIMU K YCYT'yOJIeHHIO Y IPYTUX.
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B cBA3M ¢ 3TUM NEepCHEKTUBHBIM SBISAETCAN3YYEHNE I€HETUYECKON cocTaBisiromel.l eneTnyeckas
MIPeIpacloIOKEHHOCTh BIIEpPBbIE ObLIariokazaHa B PETPOCHEKTHBHOM HCCIEAOBAHUU, BKOTOPOM PHCK
pa3BuTHUs 3a00JieBaHWsT y WICHOBCEMBbM OOJIBHBIX po3amea ObUT  TOBBIIIEH Ooliee  4YeM
B "eThIpe pasza [1], a Takxke cooOImEeHUsT 0 Pa3BUTHH JIEPMATO3a Y MOHO3UTOTHBIX Onm3HenoB [17].Kpome
TOTO, HellaBHee KOTOPTHOE UCCIIeIOBaHHE
OJIM3HELIOB C PO3aleaoOHAPYKUIO 00Jiee BBICOKYIO KOPPEISAIUI0 MEXIY MOHO3HTOTHBIMHU, YEMMEKTY
reTepo3UroTHhIMU Osin3Henamu [2]. B a1pyrom uccienoBaHuu reHeTHYECKUI aHaIu3 MPOJEMOHCTPUPOBAT
MOTEHIIMAJIbHYI0 3HAYUMOCTh MoJuMopdu3Ma reHa riayraTuoH-S-tpancdepaspl(GST) npu posarea, rue
oOHapyxeHbl HykiIeoTuaHble reHoTHnsl GSTT1 mw GSTMI, kotopele OBUIMTECHO CBSI3aHBI C
MOBBINICHHBIM pUckoM 3abomneBanust [28]. Ilockombky GSTromupyer depMeHT,HeOOXOAUMBIA st
KaTaJTUTHYECKOTO BOCCTAHOBJICHHUS aKTUBHBIX (popm kucimopoma (ROS), momumopdusm B GSTmoxer
MIPUBOJIUTH K BHIPAKCHHOMY OKHCIUTEILHOMY CTPECCY U BIHUATH HA MMATOTEHE3 po3aliea.

B Toxxe Bpemsi, HelaBHEe MCCIIEAOBaHUE BpaMKaxX MOJHOINCHOMHOro mowucka accoruanuii(GWAS)
UICHTH(GHUIIMPOBAIN JIBAa OJHOHYKICOTHIHBIX Tomumopdusma (SNP), rs763035 urs111314066, cpean
eBporeineB ¢ posarea [8].Kpome Toro, ObLIM BBISBICHBI TPU OCHOBHBIX aJUICIs TJIABHOTO KOMILIEKCA
rucrocopmectuMocTH(MHC) 2 knacca: HLA-DRB1, HLA-DQB1 u HLADQA1 koTopble TakXe CBsI3aHBbI
¢ posarea [16].

B npyrom wucciemoBaHuu, y TAlUMEHTOB C po3alnea Obula OOHapyKeHa TeHeTUYecKas
MPeIpacloiIokKEHHOCT, K TMepeHocy mnonuMopduoro BapuanTa 1s3733631 B reHax perenropa
taxukuHUHATACR3, koTOpHIit 0:11M3K0 pacnosiaraercs k Jokycyrena TLR2 mpu 4925 [17].

B mHacrosmee ~ Bpems ~— CyIIeCTBYeT  psil  JOCTOBEPHBIX  CBEICHHA O  pOJH
reHoB (hepMEHTOB (DOJIATHOTO IHMKJIA B PEAKIHIX METHIMPOBAHHS, KOTOPHIC OTBETCTBEHHBI 32 MHOTHE
¢depmentaruBueie npeBpamenus.l'en MTHFR, komgupyrommii metmineHTerparuapodonarpeykrasy —
OJIMH W3 KIOYEBBIX ()epMEHTOB (HONATHOTO IMKIA, pacroliokeH B mo3uiuu 1p36.3. JIBa Haubonee
pacnpoctpaneHHbIx noiaumopduzma rena MTHFR - 677 C>T (rs1801133) u 1298 A>C(rs1801131) -
CBSI3aHBI CO CHUKEHHEM aKTUBHOCTH epmenTa.OnHonykieoTuanbie 3ameHsl (SNP) rs1801133 (677C>T)
u rs1801131 (1298A>C) B 3TOM reHe NpUBOJAT K 00pa30BaHUIO TEpMOJIAOMIBHOM (GopMbl hepMeHTa,
CHIDKCHHUIO €r0 aKTUBHOCTH M, KaK CJICJICTBHE, K IOBBINICHUIO YPOBHS TOMOIIMCTEHMHA B KPOBH U
CHIDKEHHIO CHHTE3a METHOHHMHA. | OMOIIMCTENH MPEICTABISET COO0M cepocoepKamlyr0 aMUHOKHUCIIOTY,
00pa3yronIyrocsi B pe3ysbTaTe MeTadomn3mMa METHOHUHA. [ OMOIIMCTENH KOHBEPTHPYETCS B METHOHUH C
ButaMuHoM Bl2 wu ¢QonueBoit kucioroil kak KogakTtopbl. B MerabonnueckoM IMKIE CHUHTE3a
TOMOITMCTEMHA HEJOCTATOK ATHX BUTAMHUHOCOAEPK AKX KO(GAKTOPOB MPHUBOIUT K MOBBIIICHUIO YPOBHS
TOMOITUCTEHHA. [ UTIepProMOIMCTEMHEMH I CBSI3aHA C PA3IMYHBIMH CUCTEMHBIMU 3a00JI€BaHUSIMHU, B TOM
qHClie CepACYHO-COCYIUCTHIMU, 1epeOPOBACKYISIPHBIMU U TICHXO-HEBPOIOTUYECKUMHU COCTOSIHUAMU. Psint
WCCJICTOBAaHUM BBISBUI TOTEHI[MAIBHBIE MEXaHU3MbI, C TIOMOIIbID KOTOPHIX TOMOIIUCTEHMH MOXKET
CHocOOCTBOBATh PA3BUTHIO SHAOTEIHATBFHON AUC)YHKIINU, BKIIOYAsl aKTUBALIUIO TPOMOOLIUTOB. MHOTHE
WCCIICJIOBAHMS TPOJIEMOHCTPUPOBAIH TOBBIMICHHYIO YaCTOTYTHIICPIOMOITUCTCHHEMHHA y OOJBHBIX C
Pa3IMYHBIME BOCIATUTEILHBIME 3a00JICBaHUSAMHI KOXKH, BKJIFOYAs aKHE, BUTHIIUTO, TICOPHA3 U THOWHBIN
ruapageHnT. HakorieHrne roMonucTenHa 00ycIIOBIMBAET MOBPEXKICHHE YHOTENS COCYIOB, OKa3bIBAET
OJTHOBPEMEHHO aTePOTCHHOE M TPOMOOBACKYIISIPHOE JEUCTBUS, a TAK)KE OKA3bIBACT HEHPOTOKCHYECCKUI
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addexT.B 31Ol CBsI3M M3ydeHHE pacnpeneneHus nmoaumMopduizMa reHoB (GoJIaTHOTO IHKJIA TPH po3area
SIBJISIETCS] aKTyaJIbHOM MPOOJIEMONBIEPMATOJIOTHH.

Martepuansl u  Meroabl:Hamu  Oblma  W3ydeHa  MaTrOreHETHUYECKass  3HAYMMOCTh
reHoTHNnuYecKuxBapuaHToB noaumopdusmol298 A>C renaMTHFR(rs1801131),677C>Trena MTHFR
(rs1801133), 2756 A>Grena MTR(rs1805087) u66A>Grena MTRR(rs1801394)s dopmupoBaHumu
TSOKECTH TEUEHHUS po3aliea y OOJIBHBIX, MPOXKHUBAIONMX BY30ekuctane.l' eHoTunmmpoBanue oOpasIoB
MPOBOAMIIOCH METOAOM IMOJIMMEPAa3HOM LIEMHOM peakuuu B PEKUME «peanbHOro BpemeHw». s
nonydenus: reHomHor JIHK wmcronbs3oBamy AByXATalHBIA METOJ JIM3MCa KIETOK KpOBU: 1) IModydeHue
JU3aTHOTO KOHIIEHTpaTa JEHKOLMTApHBIX KIETOK; 2) NajbHeHIlas OYMCTKa JU3aTOB JICHKOIUTAPHOM
Macchl TPOBOIMIIACH METOIOM CITMPTOBO-COJIEBOM 00paboTku [Ausubel, F. M., Brent, R., Kingston, R. E.,
Moore, D. D., Seidman, J. G., Smith,J. A. &Struhl, K. Current ProtocolsinMolecularBiology- Wiley, New
York, 2001.] B MogepHI3rpoBaHHO#l popMme. B HacTosIEeM HCCIIeIOBAaHUU MBI JIOBOJAMIH KOHIICHTPALIUIO
JTHK no 100 ng/ul. M3mepenue xonmentparuu JJHK mpoBoamnocsk Ha cnekrpodoromerpe NanoDrop™
Lite (ThermoFisher Scientific, USA). Ananu3 nocnenoBarensroct JJHK B pexumMe peaabHOro BpeMeHH,
ocHoBaHHbIM Ha TexHosiornu Q-PCR HRM u PCR-merekiuum snexkrpodope3om Ha Mukpouurne. s
TUMIMPOBAHUSA MOJIUMOP(HBIX BapUAHTOB M3y4yaeMbIX TeHOB-KaHauAaToB (Tabmn. 1) ObuiM KMCIONIB30BaHbI
meronsl HRM-qPCR (Stratagene M*3005P, Agilent Technologies, I'epmanus;; DT-Prime, Poccus) u
Meron wmukpouunoBod PCR-gereknmmm (MCE 202 MultiNA, Zhimadzu, Snonwms). Bcero Hamu
uccnenosansl 47 oopaznos JJHK. M3nux c po3zaneadbuio 27 60IbHBIXHYCIOBHO-310pOBbIX— 20.

O6cy:xnenne pe3yabTaroB: [Ipu m3ydeHnn mnoauMop(U3MOB TEHOB (HOJATHOTO IUKIA OBLIN
MOJIYYCHBbI JIAHHBIC, TIO3BOJISAIONIME IMPEANOJIOKHTh HAIWYWE BIHMSHHUS HAPYIICHHS MeTadoim3Ma
(doMeBOl KHCIOTHI HAa MEXaHHM3M pa3BUTHUS po3amea. BapuaHTel TeHOB MeTabonm3ma (HoyiaTos,
MIPUBOISAIINE K TIOBHIIICHUIO YPOBHS TOMOIIMCTEHHA B KPOBH CIIOCOOCTBYIOT TPaBMAaTH3alUU dHIOTEIIHUS
cocynoB.B xome wuccrnenoBaHus ObUIM BBIABIEHBI TEHBI, MPEINOJIOKHUTEIBHO YUYaCTBYIOIIME B
BO3HUKHOBEHUU U MEXaHU3ME Pa3BUTHUA po3allea, a TaKXKe BIHIOIee Ha TSHKECTh TeUSHHS 3a00JIeBaHus.
HeGnaronpusiTHble BapuaHThl TeHOB MeTabonusMa ¢omnaros: MTHFR: 1298 A>Crs1801131, MTHFR:
677C>rs1801133.

YacroTa BCTpeyaeMoCcTH NOJUMOP(HBIX ajlieseil reHoB MeTad01u3MadoJ1aToB.

Tabauuna 1.

4acToTa PaclpeAeIEHNs] TEHOTUIIOB P

MOJIUMOP(H3M reHa Tenor rpyrma rpyrma
HII CpaBHEHUSA KOHTPOJIA
N % N %

A/A 16 59,3 17 85 0,05
MTHFR: 1298 A>C AIC 8 29,6 1 5 <0,05
rs1801131 CIC 3 111 2 10 >0,05
MTHFR:677C>T C/C 13 48,1 16 80 <0,05
rs1801133 CIT o 33,3 1 5 <0,05

TIT 5 18,6 3 15 >0,05
MTR: 2756 A>G A/A 17 63,0 12 60 >0,05
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rs1805087 AlG 9 33,3 8 40 >0,05
G/G 1 3,7 0 0 >0,05
MTRR: 66 A>G A/A 9 33,3 5 25 >0,05
rs1801394 AlG 11 40,7 12 60 >0,05
G/G 7 26,0 g 15 >0,05

P

€3yJIbTaThI HCCIIe0BaHUS MTOKa3aJIH (Tabmn.2), 9TO KaK B OCHOBHOM

rpymnme, TaKk W B KOHTPOJIBHOW rpymme npu ulydeHuun nonumoppusma 1298 A>C  rena
MTHFRuabmonanock npeobiaagaHue 4acCTOTBIHOPMAIBHOTO ajuiesist “A” ¢ 0JIHOBPEMEHHBIM CHIDKCHHEM
YaCTOTBIBCTPEYAEMOCTH  (PyHKIIMOHAIBHOHENOMHOIIEHHOro — ayenst  “C”.Pacnipenenenne  amienei
nosumopduzma 1298 A>C renaMTHFR(rs1801131)s rpymre cpaBHenus cocraBuia: A — 74,1% (40/54),
C —25,9% (14/54); B xouTponbHoii rpymme: A — 87,5% (35/40), C —12,5 % (5/40).

AHaJOTHYHBIC JaHHBIC OBUIM TONXYYCHBI MPH WU3YYCHHUU YaCTOTHI PACIpeIeiICHHUSIOINMOphU3Ma
1298A>C renaMTHFR(rs1801131) y OosibHBIX po3aliea B 3aBUCHMMOCTH OT KIMHHYECKOH (opmbl
3aboneBanus. CieIyeTOTMETHTD, YTO B 3aBUCUMOCTH OT KIIMHUYECKOW (OPMBI pO3aleaMeHsIachyacToTa
BCTPEUYAEMOCTUHOPMAJILHOTO asuiesst “A” u (GyHKIIMOHATIEHO HETIOJHOIIEHHOTO
amnens “C”. B pacnpeneneHry TeHOTUIIOB cpennoOcie1oBaHHbIX TpyIibl cpaBHeHus npu ITII posarea
HAOJI0IANTOChYBEINYCHUE JIOJM TOMO3UTOTHOrO TeHoTuna A/A 3a CYCTYMEHBIICHHUSCOICPIKAHHSI
rereposurotHoro reHoruna A/C (76,9% mnpotusl5,4%, COOTBETCTBEHHO) W TOMO3UTOTHOTO TE€HOTHIIA
CIC (7,7%). Ilpu uzyueHun reHoTHIIOB rpymnbl cpaBHenus npu [T po3samea yacToTa pacnpeneneHus
reHoTunoBA/A u A/C Oblna oguHakoBa U cocrasuia 42,8%, momnst romosuroraoro noaruna C/C cocraBun
14,4% ot obmero uwncia.YacrorapacupeneneausiA/A, A/C, C/C reHOTHIIOB B KOHTPOJBHON TpyIIIie
cocrasuia 85,0%,5% u 10% cooTBETCTBEHHO.

Yacrora pacnpenenenusi noaumopguzma 1298 A>C rena MTHFR (rs1801131)

Taoauna 2.
. Yacrora pacnpeneneHus
I'pynma Yacrora amenen CHOTHIIOR
A C AIA AIC C/C
%

n % n % N % n % N

I'pynna cpaBHeHus,
n= 27*(54**)
OpHUTEMATO3HO-

40 | 74,1 | 14 | 259 | 16 | 59,3 8 296 | 3 | 111

TECAHIIDITATHACCKII | o) | 816 | 4 [ 154 | 10 | 760 | 2 | 154 | 1 | 77
ITO/ITHII,

n=13* (26**)
[TanynomycTyne3Hblii
noaTui,n=14* (28**)
KonTposnbnas rpymmna,
n=20* (40**)
Ipumeyanue: N*— 9UCIO UCCIETOBAHHBIX JIUI U TEHOTUIIOB;

18 | 643 | 10 | 357 | 6 | 428 6 | 428 | 2 | 144

351|875 | 5 | 125 | 17 85 1 5 2 10
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N**—4ucII0 UCCIIeJOBAHHBIX aJlIEJIEN.

Jlist Toro 4ro0bl OLIEHUTH BKJIaj reHetnuyeckoro mapkepa 1298 A>C rena MTHFR (rs1801131) B
MaTOreHe3 po3ariea, Mbl IPOBEIHM CPABHUTEIBHBIA aHAIU3 YaCTOT BCTPEUYACMOCTHAILIENICH 1 TCHOTUIIOB B
rpyrre OOJIBHBIX C Pa3IMYHBIMUA KIMHUYECKUMH (hopMaMHpo3aliea u rpyIre 30pOBOro KOHTPOJIS.

Ta6auna 3.
I'enoTun
I'pynna OR RR FI P
AIA(+) | AIA(0)
I'pynna cpaBHeHus,
n= 27%(54%%) 16 11 0,26 | 0,62 | 3,6 0,05
OpuTeMaTo3HO-
TEJICaHTMIKTaTUUECKUI 10 3 058 | 074 | 0,66 50,05
MOATHII,
n=13* (26**)
[TamynomycTyne3Hplii MOATHIL,
<
n=14% (28%%) 6 8 0,1 0,36 | 0,02 0,05
KonTposbHas rpymia, 17 3
n=20* (40**)
Taoauna 4.
I'enotun
['pynma OR RR FI P
A/C (+) A/C (0)
I'pynna cpaBHeHus,
<
n= 27%(54%%) 8 19 8,0 59 |0,02 0,05
OpHUTEMATO3HO-
TeJCaHTMIKTaTUUECKUI ) 11 34 18 054 | >005
MO/THII,
n=13* (26**)
[Tammynomycryne3Hslii  MOATHIL,
14 2 1| <
n=14% (28%%) 6 8 9 100 0,05
Kontponbhas rpynna, 1 19
n=20* (40*%*)
Tabauua 5.
I'enoTun
['pynmna OR RR FI P
C/C (+) C/C (0)
I'pynna cpaBHeHus,
n= 27%(54%%) 3 24 1,1 1 1,0 >0,05

© 2023, CAJOTAS, Central Asian Studies, All Rights Reserved

Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/



CENTRAL ASIAN JOURNAL OF THEORETICAL AND APPLIED SCIENCES

Volume: 04 Issue: 10 | Oct 2023, ISSN: 2660-5317

OpHUTEMATO3HO-
’:Ieo.l;ial.{HriI/IBKTaTI/I‘-IeCKI/H/I 1 12 0.7 0.8 10 50,05
n=13* (26**)
[TanysnonmycTyne3Hslii  MOATHIL,
n=14* (28**)

KonTponbhas rpymnma,
n=20* (40*%*)

2 12 1,5 1,2 1,0 | >0,05

Taoanna 6.

Annenn
[pymma OR RR | X? P

I'pynna cpaBHeHus,
n= 27*(54**)
OpuUTEMaTO3HO-

40 14 0,4 0,7 2,6 | >0,05

TEJICAHTUIKTATUYECKUI 29 4 0.8 0.9 0.1 50,05
MOATHII,

n=13* (26**)
[Tamynomyctyne3Hslii  MOATHIL,
n=14* (28**)

KonTposbnas rpymnna,
n=20* (40**)

18 10 3,9 2,0 5,1 | <0,05

35 5

[Ipy wu3ydyeHuu dYacTOThl BCTpeyaeMocTH auiened mnomumoppuszma 1298 A>C rema MTHFR
(rs1801131) 6bu1 mpoBeneH cpaBHuTenbHbI aHanu3 moarpynn (DTII u IIIIII) rpynmsl cpaBHEHHS C
KOHTPOJIbHOM Tpynmnol. Jlis rpynmn, B KOTOPHIX ObUIM BBISBICHBI 3HAUMMBIE Pa3In4Msl PAaCCUUTAHBI
3HaueHus: Ol (otHomenue maHcoB) U OP (oTHOcuTEnbHBIN pHCK). COrNacHO MOJYyYEHHBIM JAaHHBIM
roMo3urotHeii reHotun A/A B rpynme IIIIII Bcrpeuaercss nOCTOBEpPHO pexe, YeM B KOHTPOJBHOU
rpynne. OTH JaHHbIE JOKa3bIBAIOT, YTO JIAHHBIM TE€HOTHN SBJISETCS TEHETUYECKUM (hakTopoMm
OTHOCHTENIbHOW ycTOWYMBOCTH Kpa3sutuio 3aboneBanus (OR=0,5; RR=0,7; 95%CI=0,23-1,08).I'enotun
A/C nocTtoBepHO dHalle BCTpedaeTcss Kak B Ipylme cpaBHEHUs B 1einoM, Tak ¥ B rpymnne [T mopu
CpaBHEHHMH C KOHTposibHOHM rpynnoil. Olll= 8 B rpynne cpaBHenus m OUI=14 B noxarpynne IIIIII,
COOTBETCTBEHHO IIaHC pa3BUTUs po3aneas nenoM U noxaruna I npu Hammuuu renotuna A/C rena
MTHFR (rs1801131) B 8 u 14 pa3 COOTBETCTBEHHO BBIIIE B HCCIEAYEeMOIl TpyIIe HEXeIH B
KOHTpoJbHOM.IToKa3aTesnb OTHOCUTENBHOTO pHcKa ObLT paBeH 2,9 (BepXHss M HUWXKHsSA rpaHuna 95%/11
HE BKJIOYajga 1), YTO TOBOPUT O TOM, UYTO Yy JIIOJCH, SBISIONIMXCS HOCUTENsIMU reHotuna A/C reHa
MTHFR (rs1801131) po3area BcTpeuaetcst B 2,9 pa3 gaiie, 4eM y JIFOAEH, HMEIONINX JAPYrHe BapHaHThI
JTAHHOTO T'eHa.

Takum  0o0pazoM  MOJEKYJISPHO-TEHETHYECKHE  HUCCIECJOBAaHMSI  QJJICNbHBIX  BapHaHTOB
nomumopduzmal?298 A>C rena MTHFR (rs1801131), mo3BOJSIOT cAenaTh BBIBOABI O TNEHETHYECKUX
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ocHoBax(hopMHUpoBaHHs po3ariea. [Ipu Hamuuuu rerepo3uroTHoro reHoruna 1298 A/C(Bo3MOXKHO, H
reHoruna 1298 C/C) puck pa3BuTusi OO0JIE3HHM BO3PACTAET, T.C.JAHHBIM MOMUMOP(HU3M SIBISETCS
TEHETUYECKUM MapKepOM MOBBINICHHOTO PHCKapa3BUTHs po3alea, Toraa Kak reHotun A/A crmocoOeH
BBITIOJTHSATH MPOTEKTUBHYIO( YHKIIHIO.

[Mpu u3yuennu nomumopdusma 677C>T rena MTHFR(rs1801133) nabaronanock npeobiiaiaHue
gacToTbIHOpMaibHOro amiens “C” ¢ OJAHOBPEMEHHBIM CHM)KEHHEM  4YaCTOTHIBCTPEYAEMOCTHU
(byHKIMOHATBHOHETIONMHOIIEHHOTo  ayutenss  “T”  (ta6ma.7).Yactora Bcrpeuaemoctu renotuma C/C
cocraBuia 48,1%,renoruna C/T — 33,3%, renoruna T/T — 18,6%. Yacrorapacnpenenenus ‘C/C”, “C/T”,
“T/T”reHOTHIIOB B KOHTPOJIBHOU rpymnme cocTaBuiIa 80,0%,5% u 15%
COOTBETCTBEHHO. PacripocTpaneHHOCTh auteneir momumopdusma 677C>T rema MTHFR(rs1801133) B
rpymie cpaBHeHust coctaBuia: C — 64,8% (35/54), T — 35,2% (19/54); BkouTposbHoii rpymme: C — 82,5%
(33/40), T -17,5 % (7/40).

JlaHHBIC, TIOJNyYEHHBIE NPU M3YYEHHUH YacTOTHl pacupeneneHusmonmumoppuszma 677C>T rena
MTHFR(rs1801133) y OosbHBIX po3aiiea B 3aBUCUMOCTH OT KJIMHUYECKOW (hopmbl 3a00sieBaHMs ObLIN
cienyomuMu. B pacnipeneneHuM reHOTUIOB cpeauoOcieoBaHHBIX rpynnbl cpaBHeHus npu OTII
po3ariea HabJIFIAIOChYBEIMYCHUE 10U TOMO3UTroTHOTO reHotuna C/C 3a CUeTyMEHBIICHHSICOACPKAHUS
rereposurotHoro reaotunaC/T(53,8% mporus30,8%, COOTBETCTBEHHO) W TOMO3UTOTHOTO reHoTHmna T/T
(15,4%). Tlpu wu3ydeHuH TeHOTHIOB Tpymmbl cpaBHenus npu [T posariea yactora BCTpEUaeMOCTH
romosurotrnoro moarumna C/C cocraBuna 42,9%, mons rereposurorsoro redorumna C/Tcocrasuna 35,7% u
romo3urotaoro reHorunal/T - 21,4%.B 3aBUCHMOCTH OT KIMHHYECKOW (DOPMBI po3aricaMeHsIIach
9acTOTa BCTPEYAEMOCTHHOPMAIBHOTO alljielii ¥ (PYHKIMOHAIBHO HemojHoueHHoroawens “T7. Ilpu
DT amrens “C’cocrasun 69,2% (18/26), yacrora BcTpewaemoctu amwtens “T” cocraBuia 30,8% (8/26).
[Tpu TIIII wacrora Bcrpewaemoctu amtens “C” cocraBwia 60,7% (17/28), ywacrora amrens “T” —
39,3%(11/28).

Yacrora pacnpenenenust noaumopguzma 677C>T rena MTHFR(rs1801133)

Ta6auma 7.
Yacrora ayuteneit Yacrora pacnpenieneHus
prnna TCHOTUIIOB
C T C/C CIT T

N % N % N % Nl % |[n| %

['pynna cpaBHeHus,
n=27*(54*%*)
DpUTEMATO3HO-
TEJNCaHTUIKTAaTHYECKHUI

35| 705 | 19 | 295 | 13 | 481 | 9 | 333 |5 | 186

18 | 69,2 8 30,8 7 538 | 4 308 |2 ]| 154
ITOJITHII,

n=13* (26**)
[Tarmynomycryine3-Hbli
moTHII, N=14%* (28**)
KonrponbHas rpymnmna,

n=20* (40**)

IIpumeuanue: N*— 4UCIO UCCIIEAOBAHHBIX JIMIl U TEHOTHUIIOB;

17 | 60,7 | 11 | 39,3 6 429 | 5357|3214

33 | 87,5 7 | 125 | 16 80 1 5 3| 15
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N**—4ucII0 UCCIIeJOBAHHBIX aJlIEJIEN.

Ta6auna8.
I'enoTun
['pynna OR RR Fl P
CIC (+) C/C (0)
['pynna cpaBHeHus,
<
n= 27%(54%%) 13 14 0,2 0,6 | 0,03 0,05
OpuUTeEMaToO3HO-
TENCAHT UK TATUYECKUAN 7 6 0,3 0,5 0,14 | >0,05
noaTur,n= 13* (26**)
[Tammynomycryie3Hslii  OXTHIL,
<
n=14* (28%%) 6 8 0,2 0,4 | 0,03 0,05
KonTtponbsHas rpymnmna, 16 4
n=20* (40*%*)
Ta6auua 9.
I'enoTun
I'pynmna OR RR Fl P
C/T (+) C/T (0)
I'pynna cpaBHeHus,
<
n= 27%(54%%) 9 18 9,5 19 | 0,03 0,05
OpuUTEMaTO3HO-
TEICaHTUDKTATUYECKUAN 4 9 8,4 2,4 0,06 | >0,05
noATumn,n= 13* (26**)
[Tammynomnycryie3Hslii  MOATHIIL,
>
n=14% (28%%) 5 9 10,6 2,6 | 0,06 0,05
KonTposnbnas rpymIa, 1 19
n=20* (40**)
TaoaunalO.
I'enoTun
I'pynma OR RR FI P
T/T (+) T/T (0)
I'pynna cpaBHeHus,
>
n= 27%(54%%) 5 22 1,2 1,1 1,0 0,05
OpuTeMaTo3Ho-
TeJI€aHTUAKTATUUECKHI 2 11 1,0 1,0 1,0 >0,05
noaTur,n= 13* (26**)
[TanynonycTyne3Hblii  MOATHIL,
>
n=14* (28**) 3 1 15 | 13 | 07 | >0,05
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KoHTtponbHas rpyImna, 3 17
n=20* (40*%*)
Taomaumall.
Annenb
[pymma OR RR | X? P

C T

I'pynna cpaBHeHus,
>

n= 27%(54%%) 35 19 2,5 1,4 3,6 0,05
DpUTEMATO3HO-
TEJIeaHTUIKTAaTHUECKUN 18 3 20 15 15 50,05
MOJITHII,
n=13* (26**)
[TanysnonycTyne3Hblii  MOATHIL,
n=14* (28**) 17 11 30 | 18 | 4 | 005
Kontponbnas rpynima, 33 7
n=20* (40*%*)

[Ipn wu3yyeHUM YaCTOTHI BCTpeYaeMoCTH aiiened mnonumopdusma 677C>T rema MTHFR
(rs1801133) Ob1 mpoBeaen cpaBuuTenbHBIA ananu3 noarpymn (OTII u ) rpynnel cpaBHeHHs C
KOHTPOJBHOW Tpymmoi. JlJis rpynmn, B KOTOPBIX OBLIM BBISIBJICHBI 3HAYMMBIC PA3JIMYUS PACCUUTAHBI
3HaueHus: Ol (otHomenue maHcoB) U OP (oTHOcuTENbHBIN puck). COrnacHO MOJYyYEHHBIM JAHHBIM
rerotun C/C B rpyrie cpaBHEHHS BCTPEUACTCS JOCTOBEPHO PEKE, YeM B KOHTPOJIbHOU rpyrie. ['eHoTun
C/T nmocroBepHO wyallle BCTpEYaeTCsl B TPYIINE CPaBHEHHWS, 4eM B KOHTpoOJbHOW rpymme. Oll= 9,5,
COOTBETCTBEHHO IIaHC pa3BUTHs po3anea npu Haaumuuu reHotuna C/T rema MTHFR (rs1801133) B 9,5
pa3 BhIIIE B TPYIINE CPABHEHHS HEXKENU B KOHTPOJIBHOU TpyIIIe.

[Tokazarenb OTHOCHTENHHOTO pUCKa ObLT paBeH 1,9 (BepxHsas u HuxHAS Tpanumna 95%JU ne
BKJIfOUaia 1), 4To TOBOPUT O TOM, UYTO y JtoJieH, saBnsomuxcs Hocurensimu reHorumna C/T rena MTHFR
(rs1801133) po3zarnea BcTpeuaercs B 1.9 pa3 yamie, ueMm y Jrojiei, UMEIOIIUX JIPYyrue BapuaHThl JAHHOTO
reHa.

Taxoke OBITM W3ydeHBI YACTOTHI paclpeleNieHusl ajuleleld W TEHOTHIOB moimMopdu3zMal756
A>Grena MTR (rs1805087).Pacripoctpanennocts amienedi monmumoppusma 2756 A>Grena MTR
(rs1805087) B rpymme cpaBHeHus cocTaBwia: A — 79,6% (43/54), G — 20,4% (11/54); B KOHTPOJIBHOI
rpymme: A — 80,0% (32/40), G —20 % (8/40). IIpu stom rernotun A/Acocrasun 63,0%, rerorun A/G—
33,3%, renotunG/G— 3,7%. YacrorapacnpenenenusreHoTunoB A/A uA/G B KOHTPOJIBHOW TpyIIe
cocrasmia 60,0% u 40%cootBercTBeHHO. ['eHOTUNIG/G He onpenensics.

B 3aBucumocTu OTKIMHHYECKOH (opmbIzaboneBanus y OombHBIX po3ariea ¢ ITII remotun A/A
BeTpevaincs y— 9(69,2%) 6ompubix u3 13, renorun A/G -y 4(30,8%) u3 13. T'enotun G/GHe BcTpeuancs
Hu y oaHoro GompHOTO ¢ DTII posamea. Yactora pacmpeneneHust awienei Obuia ciaemyromei: “A” -
84,6%, “G”-15,4%. Ilpwu III1II po3anea renotunt A/A Obu1 oOHapykeH y8 u3 14 OONBHBIX, YTO COCTABHIIO
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57,1%. T'enotunn A/GObi1 oOHapyxeH y 5 (35,7%) OombHbiX, reHotun G/G — y 1(7,2%). YactoTa
BcTpeuaeMocTu aiens “A” cocrasuiia 75%, annens “G” -25% cOOTBETCTBEHHO.
YacroTa pacnpenejaenusi nosmumopdpuima2756 A>G rena MTR (rs1805087)

Taboauma 12.
. Yacrora pacrpeneneHus
I'pyrma YacrtoTa annenein CHOTHIIOR
A G AIA Al G G/G
%
N % n % n % n % n °
I'pynima
CpaBHEHU, 43 796 | 11 | 204 | 17 | 63,0 9 33,3 1 3,7
n= 27*(54**)
DpUTEMATO3HO-
TEJICAaHTUIKTATUYEC

22 84,6 4 154 | 9 69,2 4 308 | O 0

KW OJITHII,

n= 13* (26%*)

[TanynomycTyne3x
BIH MOATHII, N=14* 21 75,0 7 25,0 8 57,1 5 35,7 1 7,2
(28**)
KoHntposbHas
rpynmna, 32 80,0 8 20,0 | 12 60 8 40 0 0

n=20* (40**)
Ilpumeyanue: N*— 9UCIO UCCIETOBAHHBIX JIUI U TEHOTUIIOB;
N**—4uCII0 UCCIIENOBAHHBIX AJIJIENIEH.

Pacnipenenenne TeHOTHUIOB M YacTOTHI BCTPEYaeMOCTH aiuenedl monmumopdusma 66A>Grena
MTRRrs18013946bu10 cnenyromuMm: B rpymie cpaBHenus reHotun A/A cocrasun 33,3% (9/27),
renotuntA/G — 40,7% (11/27), renotunn G/G 26,0% (7/27). B rpymnmne koutposisi reHotunn A/A cocTaBui
25,0% (5/20), renotunA/G — 60,0% (12/20), remorun G/G 15,0% (3/20). B 3aBucumocTH OT
KJIMHHYECKOTO TOJITHIIA po3aiiea B rpymie cpaBaeHus npu ITII Bcrpedaemocts reHoTHaA/A cocTaBuiia
6 cmygaes u3 13, uto cocraBmio 50,0%, A/G Berpeuancs B 3 cinyvasx u coctaBui 23,1%, renorun G/G
ObL1 BeIsIBIICH B 4 citydasxu3 13 (30,7%). UacToTa BCcTpewaeMOCTH ajliesnell ObLUIH CIeAyroLIei: amiens A
BeTpevancss B 57,7%, amrens G- B42,3% ciyvaes.Ilpu IIIIIT po3anea —renotun A/ABctpeuancs B 3
cnydasx u3 14 (21,4%), renotunA/G B 8/14 (57,8%), renorun G/G B 3/14 (21,4%). Yactota
BcTpeuaeMocTh ayuteneid A nGObiia oquHakoBa u coctaBmiia 50%.

Yacrtora pacnpenenenusi noaumopduszma 66 A>G rena MTRRrs1801394

Ta6auna 13.
. UYacroTa pacnpeneneHus
[pymma YacroTa amenei CHOTIIIOR
A G AlA Al G G/IG
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%
N % n % n % n % N
I'pynna
CpaBHCHHSI, 29 53,7 25 | 46,3 9 33,3 11 40,7 7 26,0
n=27*(54*%*)
DpUTEMATO3HO-
TeJIeaHTUIKTaTHIeC

. 15 57,7 | 11 | 423 6 46,2 3 23,1 4 | 30,7
KU MOATHII,

n= 13*% (26%*)

[Tanynomycrynesn

BIM MOATHIL, N=14* 14 50,0 14 | 50,0 3 21,4 8 57,8 3 21,4
(28*%)

KonTponbnas

rpynna, 22 87,5 | 18 | 125 5 25 12 60 3 15

N=20* (40**)
HpumeuaHue: n*— YHUCJIO UCCIICAOBAHHBIX JIUIl U T€HOTHUIIOB,

N**—4ucio nccie10BaHHbIX ajulesei.

Tak kak npu u3ydeHun nojaumopdusma 2756 A>G rena MTR (rs1805087) u momumopdusma 66
A>G rena MTRRrs1801394 ne Obutu BbISBICHBI 3HauuMMble paznuuus, 3HadeHus O (oTHomieHue
mancoB) U OP (OTHOCUTENBHBIN PUCK) ISl STUX T€HOB HE PACCUUTHIBAIIHCH.

3ak/ioyeHue. B 3akimioyeHre, MOXHO CJAeNaTh BBIBOJ, UYTO CYIIECTBYET B3aMMOCBSI3b MEXIY
pacrpenenenuem amresiei rema 1298 A>C MTHFR (rs1801131) u rena 677C>TMTHFR(rs1801133) u
MOJTHUIIOB po3aliea. BruisiBiIeHb MmHMGPHI amieneil, CBHACTEIbCTBYIONIME O CKIOHHOCTH KTSIKECTH
nporiecca. JlaHHbIe pe3yIbTaThl 3aCTaBIISIOT 33 JyMaThCsl O MIEPCIEKTHBAX OoJiee yriryOJeHHOTO U3yYeHHS
TEHETHYECKUX TPEIUKTOPOB CIENbI0 TPOTHO3HPOBAHUS MPEIPACIIOI0KEHHOCTH K pa3BUTHIO Oolee
TSKEJIOr0 TE4YeHUsT OO0JIe3HH, CBOEBPEMEHHOI'O Ha3HAueHUs Mpo(UIaKTUYECKUXMEpP U Pa3pabOTKH
NEePCOHATM3UPOBAHHOTO MOIX0a KJICUEHUIO po3allea.
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Kiannnko-QpyHKIHOHAJIbHbIE IOKA3ATEIH OPraHa 3peHus y NalMeHTOB B
nccJiexyeMbIX.

Kanxanosa J1.3.
CamapkaHACKUI TOCYJapCTBEHHbIN METUIIMHCKUN YHUBEPCUTET

Received 28" Sep 2023, Accepted 29" Oct 2023, Online 2™ Nov 2023

Annomayun. Pezynomamer ananuza Hauboniee uACMO  8CMPEUABUIUXCA  OPMATLMONIOSULECKUX
CYOBLEKMUBHBIX JCAN00 NAYueHmo8 npedcmasienvl Ha epaguxe 3.2. BorbuuHcmeo nayueHmos 0CHOBHOU
epynnol 2 (61,4%) npedvasnsnu scanobsl Ha CMOUKoe CHUMCeHUe 0Cmpomyl 3peHus. [{annbvlli nokasamens
0Ka3ancs 6060e eviule, YeM 8 OCHOBHOU epynne 1.

Knrouegvie cnosa: Ilpu smom nayuenmor ocnosnou epynnol 1 ¢ 1-2 cm. namonozuyeckoz2o npoyecca
3HauumenvHo yawe (48,9%) srcanosanuco Ha npexooaujee HapyuieHue 3peHus npu nosviuieHuu A/

Pesynbrarer aHanmm3a HanOoJee 9acTo BCTPEUYABIIUXCS O(PTATEMOIIOTHYECKUX CYOBEKTUBHBIX JKal00
MAlMEeHTOB TMpeACTaBieHbl Ha rpaduke 3.2. BonbmIMHCTBO mamueHTOB OCHOBHOW rpymnmbl 2 (61,4%)
MPEABSIBIUIA JKAJIOOBI Ha CTOMKOE CHUKXEHUE OCTPOTHI 3peHUs. [laHHBIN MOKa3arenb OKa3ajcs BIIBOE
BbIIIIE, YeM B OCHOBHOM rpynne 1. IIpu 3ToM manueHTsl OCHOBHOM Ipynnbl 1 ¢ 1-2 CT. maronoruyeckoro
mporecca 3HauYuTeNnbHo vaie (48,9%) jxaaoBanuchk Ha MpeXosliee HapylIeHHe 3pEHHs TPH MOBBIIIIEHUN
AJl. JlaHHBII CUMIITOM OMMUCHIBAJICA UHOT/IA TAIIMEHTaMU B BUJI€ BPEMEHHOTO 3aTyMaHUBAHUS 3PEHUS WU
TPYIHOCTH TIpH (POKYCHPOBKE 3pEHUS, JUIUTENBHOCTh M0 15 mMuH. CleayeT OTMETHTh, YTO MPEXOAsIIee
HapyllieHue 3peHusi Mpu TOBbIIEeHHH AJ[ Takke YacTo OTMeYalud TaIlUMeHThl 0€3 MPOSBICHUM
TUIEPTOHUYECKON aHTMOPETUHONATUH Ha I1a3HOM JHe (46,3%).

KanoObI Ha MOSIBIIEHHE TEMHBIX IMSITEH WK «MYIIEK» Mepe/ IMIa3aMH TaKKe OTMEYaJIH Yallle BCEro B
OCHOBHOM rpymie 2 — 74% nanueHToB. Hecnenupuueckuii cUMIToM B BUae OoJiell B 001acTH IVIa3HBIX
S0JIOK TaKXke SBISUIOCh OTHOCUTENBHO YacTOl kKalloOoi cpely MalMeHTOB M BCTpeYalach B CPEIHEM Yy
40% mamueHtoB. Hawubonmee wacTo HapylieHHEe 3pEHUS CTaHOBWIJIOCH TIOBOAOM  OOpaIiarhes
HEMOCPEACTBEHHO K OTAIBMOJIOTY Y MAIMEHTOB OCHOBHOM TPYIITIHI 2.

B xone uccnenoBaHus y MalMEHTOB B UCCIENYEMBIX TpYIIax MPOBOAMIACH OLIEHKA IOKa3aTess
MaKCUMAaJIbHO KOPPHUTUPOBaHHOW ocTpoThl 3penus (MKO3) mns Toro, 4ToObl HUBEIUPOBATH (HAKTOPHI,
CHUKAIOIIE OCTPOTY 3PEHMsI, CBSI3aHHBIE C aHOMAIHMSIMHU pPePpaKIMd ¥ HAYaIbHBIMHU TMPOSBICHUSIMHU
KartapakTel. [Ipy 3TOM ¢ MOMONIBIO CTaHIAPTHBIX METOJIUK MTpoBOaMIIach oieHka MKO3 kak s ganu, Tak
u jutst Onm3u. Pe3ynbTaTsl ipeacTaBieHsl B Tadnuie 3.4.
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i koHTpOIbHAS rpynna 1 (n=54) ¥ ocHoBHas rpynma 2 (n=70)

M ocHoBHad rpynna 1 (n=180)

\ | 29.6%
00/IH B 00J1aCTH ITIa3HBIX J0/I0K _‘ 51.4%
B 36.7%

\ | 37.0%
MYIIKH IEPE] [TasaMu —‘ 72.9%
D 53-3%

\ 1 46,3%
Ipexojsamiee HapyeHHe 3peHHs IPH 1
_ 34.3%
MOBBIIIEHHH AJ]
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\ | 18.5%

CHIDKCHHE OCTPOTBI 3pEHIA —‘ 61’40/0
B 25.9%
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Pucynok 3.2. PacnpocTpaHeHHOCTh OCHOBHBIX O(TaJbMOJOTMYECKUX Kajo0 y TAalHUeHTOB B
UCCIJIEyEMBIX TpyIIIax.

Ta6auua 3.4
[Tokazarenn MKO3 y maiiueHTOB B MCCiIeyeMbIX rpymmax (N-4ucio rias).

OcHoBHast OcHoBHast KonrpossHast rpyria
[Tokazareb rpymma 1 (n=360) rpymma 2 (n=140) 1 (n=108)
M+m M+m M+m
MKO3, Branu 0,76x0,12 0,54+0,23 0,85+0,11
MKO3, B6sn3u 0,79+0,09 0,71+0,14 0,88+0,09

*- 00cmoBepHoO no omHoweHUIO K noxazamensim Koumpovhou epynnet 1 npu p<0,05;
A- 0ocmosepro no omHoweHuto K nokazamensim ocHognotl epynnwi 2 npu pP<0,05;

Onenka cpennux mnokazareinedd MKO3 Bpaaum u BOAM3M B HCCIEAYyeMBbIX TpyIIax IoKazajia
3aKOHOMEPHBIC 3HAYEHUsI COOTBETCTBEHHO CTAJAMSAMHU T'MIIEPTOHUYECKOW aHruoperuHonaruu. IIpu stom
MEXy CPETHUMH TOKa3aTeIsIMH B UCCIIEYEMbIX IPYIIax He ObLJIO BBIIBIEHO CTAaTHCTUYECKH 3HAYMMBbIX
pa3auuuii B CBA3M C T€M, 4YTO B OOJbLIE CTENeHH B OCHOBHOW rpymnmne 2 y MalMeHTOB IOoKa3aTeln
OCTPOTBI 3pEHHsI BappUPOBAIM B JOCTATOYHO MIMPOKUX IPEAENax B 3aBUCUMOCTH OT JIOKAJIW3AaIlUU
MaTOJIOTUYECKOTO TIpollecca Ha ceTdyarke W Haimmuusa 3actorHoro mnpomecca JI3H. Ilo manHBIM
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OMOMHUKPOCKOIIUM y BCEX NAIMEHTOB B 3 HCCIEAYEMBIX Ipymnmax He ObUIO BBISBICHO 3HAYMMBIX
M3MEHEHUH TepeHero OTpe3Ka Ivia3a 3a MCKIIOYEHHEM YaCTUYHOIO MOMYTHEHHS XpyCTalliKa, CTENEHb
KOTOpOIl COOTBETCTBOBAJIa BO3pAacTy NAIMEHTOB M HE MPUBOJWIA K 3HAUUTEIBHOMY CHMIKEHUIO
3pUTENBHBIX (PYHKIMA ¥ HE MPEnsITCTBOBAJA OPTAIBMOCKONNHU ITIa3HOTO JHA.YPOBEHb BHYTPHUITIA3HOTO
JABJICHUs OLCHUBAJICA y TMALIMEHTOB IO JaHHBIM ITHEBMOTOHOMETPUU. B ciyyasx HEOIHO3HAUHBIX
pe3ybTaToOB NAMEHTaM JOMOJIHUTENBHO MPOBOAMIACHE TOHOMETPHS 110 MakjIakoB WM alllIaHALMOHHAs
ToHOMeTpuUs 10 [onbaMany ¢ 00sI3aTeIbHBIM YUETOM MOKa3aressl LeHTPAIbHON TONIIMHBI poroBullbl. Ha
MOMEHT ocMoTpa mnokazarenu BIJ[ B oOcrmegyempix rpymmax ObulM B THpefeliax HOPMalbHBIX
3Ha4eHUN.JlJig OLleHKM M3MEHEHHH IVIa3HOrO JIHA, BBISBICHHBIX MPHU MPOBEACHUU O(PTATBMOCKOMUH Yy
nanueHToB ¢ AP, npumensnacey knaccudukanus Keitt- Barenepa-bapkepa. BerpedaemocTs cumMnToMoB
npezcTasieHa B Tabnuue 3.5.

Tabauna 3.5

PacnipocTpaHeHHOCTh OCHOBHBIX O()TATBMOCKOMMYECKUX CHMITOMOB y TAIIHEHTOB B UCCIIEyEMBIX
rpynmnax (N-4ucio ras).

Dopybi nopaskenHii OcHoBHas OcHoBHas KontponbHas rpynmna
. rpymma 1 (n=360) rpymma 2 (n=140) 1 (n=108)
OpraHOB MUIIICHEH - % - % - %
Hapymenne
COOTHOIIICHUS TaMeTpa 360 100% 140 100% - -
BEH U apTepUil
ApTepruoBEHO3HbBIC
EPEKpeCTsl (¢-M 350 | 972% | 140 100% . .

Camoca-I'ynna 1-3
CTEIEHN)

VTomnmenne CTeHOK 279 75.6% 136 97.1% - -
COCyI0B

Pacmmpenne cseToBoro 260 72.2% 120 85,7% i i

peduekca
C-M «MeaHOI» HIIH
«cepeOpsiHOi 204 56,7% 130 92.9% - -
MIPOBOJIOKH»
30HBI YaCTHYHON HIIH
MOJTHOM 00JIUTEpaIiin 248 68,9% 115 82,1% - -
apTepuo
I'emopparuu - - 134 95,7% - -
TBepabie FKCCyIaThI - - 128 91,4% - -
BarooOpa3nsie ouaru - - 118 84,3% - -
Orek /I3H - - 65 46,4% - -
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VY marueHToB ocHOBHOU rpymmbl 1 ¢ 1-2 cragusmu AP ObUTO yCTaHOBICHO HAJIMYHE CHMIITOMA
HapyleHus COOTHOLIEHUs nuamerpa BeH u aprepuil B 100% cmydaeB. [loutn ¢ Takoi ke 4acToTON y
MAIMEeHTOB OTMEYAJIOCh HAJMYMEe apTepHOBEHO3HBIX NepeKkpecToB wiau cumnTomoB Camroca-I'yana 1-3
creneHu — 97,2%. Ilpu 3TOM aHanu3 mokaszaj, YyTo IpeBaMpoBaj y nanueHToB cumnrom Camntoca-I'yHHa
2 cTereHu. YKa3aHHBIC BBIIIE MPU3HAKY SBISLTUCH XapakTepHbiMu 1 1 craguu [AP no knaccudukanuu.
Jannasi cranus Obuia BbisiBiieHa Ha 44 mnazax (24,4%) y mauMeHToB M3 OCHOBHOM rpynmnbl 1. Ha
ocraBmuxcs 136 mazax (75,6%) BeusiBismuch npusHaku [AP 2 craguu. Cpeau HHMX HpeBaipOBajIM:
YTOJNIIEHUE CTEHOK cocynoB (75,6%), pacumpenue cBeToBoro peduiekca (72,2%), CUMOTOM «MEIHON
WIH «cepeOpsaHoi nmpoBoioKu» (56,7%) 1 HaIUYUE 30H YaCTUYHON WIIM MOJTHOW OONUTEpalvy apTepHOI
(68,9%) (puc. 3.3). CneayeT TakKe OTMETUTH, YTO Yy MHAIMEHTOB OCHOBHOM Tpymmbl | W3MeHEHUs
ma3Horo nHa B 100% ciny4yaeB HOCHIM OWiaTepaibHbI XapakTep, TO €CTh Pa3BHBAINCH OJHOBPEMEHHO
Ha O0OMX TJa3ax, 4YTO CBHJETEIBCTBYET O TOM, YTO MpHU3HAKW aHrwonaruu npu Al pa3BuBarTCs, Kak
IIpaBWJIoO, Ha 000MX IVIa3ax.

OdranpmMockonvecKasl KapTuHa, xapakrepHas mis 3 u 4 craguii [AP mMena mecto Ha rmasax
MalMeHTOB OCHOBHOW rpynmbel 2. Pe3ynbrarsl mMokazanu, 4YTO 3HAYUTENBHO 4Yallle B 3TOM TpyIIe
MaTOJIOTUYECKUH MPOLIECC B BUAE HENMOCPEICTBEHHO PETUHONATHHM PA3BUBAJICA YHUIIATEPAIBbHO, TO €CTh
Ha OJTHOM IJIa3y C HAJIMYMEM IpU3HAKoB aHrmonaruu uiu I'AP 1-2 craguu Ha NPOTUBOIONOKHOM IJIa3y.
[Ipy HanmuuM Bcex BbILIE YKa3aHHbIX cMMOTOMOB | u 2 ctaauu AP Ha ma3zax y nanueHToB OCHOBHOM
Ipynnsl 2 OTMEYAIMCh MPU3HAKU B BHUJE reMopparuu B 95,7% ciydaeB, TBepAbIX sKccynaroB — B 91,4%
ciy4daeB, BaTooOpa3Hbix o4yaroB — B 84,3% cimyuaeB u oreka JIH3 — B 46,4% cinyuaeB. B menom, Ha
OCHOBaHWUHU pe3ynbratoB odrampMockonuu Hamuume 4 craguu [AP mo kmaccudukamuu  ObLIO
yctaHoBieHo Ha 30 mia3ax B OCHOBHOM Trpymme 2 Ha OCHOBAHMHM TOATBEPXKACHUS HAIUYUS
HelpoperuHonaruu B Buje oteka J3H. [ noaTBep:kieHns: HaNM4uus MakyJIs[pHOTO OT€Ka Y MallieHTOB B
nansHeimem npousBoauiack OKT.

Takum 00pa3oM [OKa3aHO CYIIECTBOBAaHWE CHUHEPTUYECKOW CBA3M MEXKIY THKECThIO IMOPAKEHUM
ra3Horo aHa pu AP ¢ ocHOBHBIMU (pakTOpamu pHcKa U MOpakeHUEM opraHoB-muineHei npu I'b, uto
CBUJIETENBCTBYET O TOM, UTO TsKeCTh AP MOXeT ABIATbCS MHAMKATOPOM HIIM HPEIUKTOPOM Pa3BUTHUS
TSOKEJIBIX aCCOUMMPOBAHHBIX ocioxkHeHuW mnpu ['b. [laHHas cBsA3b MOXKET OBITh HCIONB30BAaHA U B
oOpaTHOM HaIpaBJICHUU ISl TMPOTHO3UPOBAHMS Pa3BUTUS Oosiee THKEIBIX (HOPM MOpakeHUsl ITIa3HOTO
nHa nipu ['b B ciydasix Oosiee BBIpAKEHHOTO TOPAXEHUS OPraHOB-MUILICHEW WM HAJMYUU OCHOBHBIX
(haKkTOpOB puCKa.
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Annomayuna. Ha ocHosanuu nonyueHHvIX pe3yibmamos Ovlia paspabomana u npeodiodceHa
cneyuanvhas kuaccuguxayus eunepmonuyeckol xopuoudonamuu (I'XIl) na ocnoeéanuu noxazamens
yenmpanvHot moawunsl xopuouoeu (L{TX), onpedenennoco no oannvim OKT.

Kniouesvie cnoea:. OcobenHocmamu OauHoU Klaccugukayuu aeisemcs mo, umo nokasamenv L[TX
00194CeH ONpedeNsAmvCsl NPU NOMOWU COOMEEMCMBYIoWe20 Memooa moavko npu ucnonvzosanuu OKT,
pabomatowux no mexuonoauu Spectral domain (SDOCT) unu Swep source (SSOCT), paspewarowas
CNOCODHOCMb KOMOPBIX NO360Jiem O0OCMAMOYHO HemKO 6U3YATUUPOBAMb 2PAHUYbL XOpuouoeu Ha
cpe3ax u npasuibHO YCMAHABIUBAMY «JIUHEUKY» O/ USMePeHUs. MOTUUHDBL.

Ha ocHoBaHMM MONYy4eHHBIX peE3yJabTaTOB Oblla pa3zpaboTaHa W MPEIIOKEHA CHelHallbHas
kiaccuukanusa runepronndyeckoi xopuouponatuu (I'XII) Ha ocHOBaHMM MMOKazarensl LEHTPAIbHON
tommuuabl - xopuouaen (LITX), omnpegenennoro mno manabiM  OKT. OcoOGeHHOCTIMH  JaHHOU
KinaccuuKkauuy  ABIseTcs To, 4To nokaszarenb L[TX pgomkeH ompenenarscs MpH  HOMOLIU
COOTBETCTBYIOIIEr0 MeTo/a ToybKo mpu ucnoib3oBannu OKT, paboraronmx mo texHonoruu Spectral
domain (SDOCT) wmu Swep source (SSOCT), paspemaromasi crocoOOHOCTh KOTOPBIX IO3BOJISIET
JOCTaTOYHO YETKO BU3yaJlM3HpPOBaTh TPAHMIIBI XOPHOMAEH HA Cpe3ax W IPAaBWIBHO YCTAHABIIMBATH
«JTMHENKY» JJ11 U3MEPEHUS TOIIIHHBI.

B tabmuue npencrasineHo coorserctBue crenenu ['XII cranuam ['AP no knaccuduxanum Keit-
Barenepa-bapkepa. OcHOBHOM TPakTUYECKON 3HAYMMOCTBIO MPE/JIOKEHHON KIIacCU(DHUKAIIUN SIBIISIETCS
T0, uTO 1 crenens I'XII, pacuenuBaemas kak yBenuuenue L{TX B npenenax 230-245 MKM COOTBETCTBYET
CTaJMH MaTOJIOTUYECKOro Ipoliecca, npu KotopoMm Ha ¢Goue I'b 1 craaum HeT oTanbMOCKONMUYECKUX
npu3HakoB ['AP. OOGHapyXeHHE NaToJOTHYECKOro Ipolecca Ha JaHHOW CTaJud HMEET BBICOKYIO
3HaYMMOCTh TIOCKOJIBKY OHO JHUKTYyeT HEOOXOJUMOCTh 0ojiee aKTHMBHOIO MEIMKaMEHTO3HOTO
BMEUIATEIbCTBA, TAK KaK SBIISETCS BBICOKUM PUCKOM cKoporo passutus ['AP.

I'XII 2 cTenenu B cBOXO ouepenb pacieHuBaeTcs kak nokasarens L{TX B mpenenax 245-290 Mkm u
cootBeTcTBYyeT 1-2 cranusam ['AP. Ilpu 3ToM umeer MecTo kKak MaHU(eCTaIsl OCHOBHBIX COCYIHCTBIX
cumntoMoB ['AP, Tak u BbIpaXXeHHbIE CTPYKTYpHO-(QYHKIMOHAJIbHbIE H3MEHEHUS B XOPHUOUJIEH.
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Hakonen, 3 crenens I'XII pacuenuBaercss kak yBenwmuenue L[TX > 290 mxm u coorBercTByeT 3-4
craqusamM ['AP, mpu KOTOpoH CylmIECTBYET BBICOKAsi BEPOSITHOCTh MPOBEACHUS CIEHHATBHOTO
O(bTaJIBMOJIOI‘I/I‘-IeCKOI‘O JICHCHUA ITalUCHTaM B BHUAC JIA3CPHOTO BO3I[€I>'ICTBI/I$I HIIN BBCIACHUIA
MHTHOUTOPOB aHTHoreHe3a, Tak kak [ XII 3 cremeHu acconuupoBaHa ¢ BBICOKUM PUCKOM MaKyJsSPHOTO
OTEKa U HEOBACKYJISIpU3aL1H.

Krnaccudukanms rurnepToHHYeCcKOr XOpHOonI0TaTHN Ha ocHOBaHuHU rokazatens [ITX u
COOTBETCTBHUE ee cTanuil ctaausaMm ' AP

Knaccmbnxaunﬂ Ha OCHOBAaHHH

Knaccudukanms §
IIOKAa3aTeJIeil TOMIMHBI

Keiit- Barenepa-bapkepa
XOpHUouIeu

FI/IHepTOHI/I‘IQCKaﬂ
XxopuouaonaTrus 1 CTCIICHU.
(LITX 230-245 MKm)

Her  odrampmockonmueckux  mpusHakoB AP mo
kiaccudukanuu npu Hamuuu ['b 1 cragun

1 cragus. [Tatonornyeckuil mpouecc pacnpocTpaHsercs
TOJILKO Ha COCY/bl BHYTPEHHEH 000JI0YKH I1a3a, U3MEHEHHUS
obparumbl.  HaOnromaercs — HapylleHME — COOTHOIIEHUS
qMaMeTpa BEH U apTepUil 3a CUET CY)KEHHUS MOCIEAHMX.
Onpenensaiorcsi €IMHUYHbIE apTEPUOBEHO3HbIE NIEPEKPECTHI,

cumnToM Canroc | mosoKuTeNnbHbIH. I'mnepronnyeckas
2 cragus. Beisusiorces HayaJibHbIE MPU3HAKYA | XOPHOUAONATHSA 2 CTENeHH.
OpraHUYeCcKOro nopaxeHus: ceryarku. CTEHKU pPEeTUHAIBHBIX (ITX 245-290 mxm)

COCYIOB YTOJIIEHBI, CBETOBOI peduiekc pacimupeH. M3-3a
YIUIOTHEHUS ~ COCYIHCTOM  CTEHKM  apTepud  IIpU
0(TaJIbMOCKOIIMYM HAlOMUHAIOT MEIHYIO WM CepeOpsHYIo
npoBosioKy. Ha orpaHuMueHHBIX y4yacTKaX BHJIHBI 30HbI
YaCTUYHOW WJTU TIOJTHOM O0MHUTEepaluy apTeproIl.

3 cragus. K BBIIICONHCAHHBIM IIPOSIBIICHUSIM
MIPUCOCIHUHSAIOTCA  CHUMITOMBI  IIOBPEXKIEHUS  HEPBHBIX
BOJIOKOH. O¢ranbMocKonuyeckass KapTHHA  IO3BOJISET
BU3YyaJIU3UpOBaTh IUIA3MOpPpParu M TEMOppPAaruu, KOTOpbIE
pacpoCTPaHAIOTCA Ha 3aJHUE OTAEIIbI CTEKIOBUIHOIO TEJA.
CKoIuleHusl JIMMUAOB MUMEIOT BUJI JKEITOBAThIX «TBEPIBIX)»
. N . I'mnepronnyeckas
JKCCYZIaTOB. DBEIKOBBIM TpaHCCyIaT «MATKUI», CEpOBaTON

XOpHOUAONATHSA 3 CTENEeHH.

okpacku. B 30He wumemuuyeckoro uHpapKTa CETYaTKU
ITX > 290 mxm)

00pa3yroTcst «BaTO0Opa3HBIE» OUar.

4  cragus. l3meHenuss ~ HeoOparuMbl.  XapaKTepHO
BBIpR)KEHHOE IIPOTpeCcCUpOBaHUE CKJIEPOTUYECKOTO
MOpakeHUs COCY/IOB. OdTanbMoCKONMYECKU
BU3YaJIM3UPYETCs OTEK AucKa 3putenbHoro Hepsa ([3H). Co

CTOPOHBI ~ BHYTpeHHell  000JIOUKM TJIa3HOro  sI0JI0Ka
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IMPOCICIKNBAOTCA ACTCHEPATHBHBIC U3MCHCHHUA. Puck

pa3BUTHS MaKyJspHOTO oTeKa U OTCIIOWKH

CCTUYATKHU qpestlqaﬁHO BBICOK.

Ilpumeuanue: oyenka nokazamens yeHmpauibHou moawunsl xopuouodeu (L{TX) oonocna
ocywecmenamocs npu nomowu SDOCT wiu SSOCT.

OynknuonanpHas kinaccudukanus ['AP na ocHoBanuu nokasarenss OKTA u cooTBeTcTBHE €€ cTaauii

cranusim ['AP no Keiit-Barenepy-bapkepy

Knaccudpukanus
Keiit- Barenepa-bapkepa

Krnaccudukanus Ha OCHOBaHUH
nokazateneit OKTA

Her odranemockonuueckux  npusHakoB [AP  mo

kinaccudukanuu npu Hanmuuuu ['b 1 craaun

1 cragus.
(HayaJbHAS MIIEeMUS
CeTYaATKH, 00yCJIOBJICHHAS
I'b)

O6mas VD: 19,5-22;
Oo6mas PD: 36-38;
CFA: 1,95-2,1 mm°

1 craaus. [laronornyeckuil mpouecc pacrnpocTpaHsieTcs
TOJILKO Ha COCY/Bl BHYTPEHHEH 000JI0YKH TJ1a3a, N3MEHEHHUS
oOparumbl.  HalOmiomaercss  HapyieHue
JIMaMeTpa BEH W apTepHil 3a CYET CYKEHHs MOCICIHUX.
Onpenensrorcsi eIMHUYHBIE apTEPUOBEHO3HBIEC MEPEKPECTHI,

cumnroMm Cairoc | moIoKUTEIBHBIN.

COOTHOILIICHHA

2 craaud. Brigasnsrores Ha4YaJIbHBIC IIPpHU3HAKN
OpPraHn4€CKoOro nmopaxCeHus CCTYATKH. Creuku PETUHAJIBHBIX
COCYZIOB YTOJIIICHBI, CBETOBOM peduiekc pacmupeH. M3-3a
VIUIOTHEHUSI ~ COCYIMCTOM  CTEHKH  apTepuu
0o TaTbMOCKONIMYA HAMIOMHUHAIOT MEIHYI0 WIH CepeOpsHYIO
npoBoJOKy. Ha orpaHM4eHHBIX y4dacTKax BHUJIHBI 30HBI

YaCTUYHOM WJIX MOJTHOM O6J'II/ITepaI_II/II/I aApTCPUOIIL.

pu

2 cTaausd.
(BbIpasKeHHAs1 UILIeMHUS
CeTYATKH, 00yCI0BJICHHAS
I'b)

O6mas VD: 17,5-19,5;
O6mas PD: 33-36;
CFA: 1,8-1,95 mm®

3 craaus. K BBIIICOIMMCAHHBIM MMPOABJICHUAM
MPHUCOCTUHAIOTCA CHMIITOMBI MMOBPCIKACHHUA HCPBHBIX
BOJIOKOH. OCbTaJ'H)MOCKOHI/I'-ICCKaSI KapThuHa  IIO3BOJIACT

BU3YAIM3UPOBATh IUIA3MOPPArUM M TEMOpPparuu, KOTOPbIE
pacpoOCTPAHSIOTCS HA 3aIHUE OTAEIIbI CTEKJIOBUIHOTO Tela.
CkornieHust JIMMUJIOB MMEIOT BUJ JKEITOBATHIX «TBEPIBIX)
JKCCYATOB. bBENKOBBIM TpaHCCynar «MATKUN», CEPOBATOMU
okpacku. B 30He wumemuyeckoro WH(MApPKTAa CETYATKU
00pa3yroTcs «BaTo0Opa3HbIC» OUarH.

4 craaus. M3MeHenus HEOOpaTUMBI. XapakTepHO

3 craamsi.
(TAKeIasi MIIEMHUSA CETYATKH,
o0ycsoBiennas I'b)
Oo6mas VD: <17,5;
O6mras PD: <33;
CFA:<1,8 MM?
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BBIPaKCHHOE IPOTPEeCcCHpPOBaHNE CKJIEPOTUYECKOTO
MOPaXCHUS COCYIIOB. OdraapMoCKONMYECKH
BU3YyaJIU3UpYyETCs OTEK AucKa 3purenbHoro Hepsa ([A3H). Co
CTOpPOHBI ~ BHYTPEHHEH  O0OJOYKM TIJIa3HOro  s0JI0Ka
IMPOCIICIKUBAIOTCA ACTCHCPATUBHBIC HU3MCHCHUA. Puck
pa3BHUTHUS MaKyJIsIpHOTO oTeka U OTCIIOWKH

CeTUYaTKu tIpe?)BBILIaI\;IHO BBICOK.

B Tabmune mnpencraBineHa GpyHKIIMOHAIBHAS KiIacCH(PUKAIMS UIIEMUN CETYATKH, 00YCIOBICHHOU
I'b na ocnoBanum nokaszateneit OKTA. Knaccudukanus 6azupyercss Ha 3HaYCHHSIX MTOKazaresei oomei
IUIOTHOCTU COCYNIOB WM Tiepy3WH CETYATKH, a TAaKXKe 30HBI KPOBOTOKA B Xopuokamwuigpax wm CFA
(Choriocapillaris flow area). CoriacHo kiaccH(pHUKAIMK, Pa3IUYalOT 3 CTaJAUMA HWIIEMHUH, | CTajus
cootBeTcTByeT I'b 63 maHudecranmmu 0oPTATEMOCKONMMYECKAX IMPU3HAKOB HA TJIa3HOM JHE, BTOpas
cranusa cooTBeTcTByeT 1-2 ctaaus ['AP u 3 craaus coorBerctByeT 3-4 craausim ['AP u oroOpaxaer
TSOKENIYIO MIIEMUIO CETYaTKH, ACCOLMHMPOBAHHYIO C Pa3BUTHEM HEOBACKYJSApU3alMu. B CBs3u C BbIlIE
W3JIOKEHHBIM, TPEUIOKEHHBIC KIacCH(UKAIMH MOXKHO paccMaTpHBaTh B KadyeCTBE KPUTEPHS TIpU
Ha3HAYCHWM JIA3EPHOTO JICUCHHS M HMHTPABUTPEATHLHOTO BBEICHHS HWHTHOWTOPOB aHTHOTEHE3a IPH
TUTICPTOHHYECKON PETUHOIIATHH.
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