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BUOTEXHOJIOTMYECKNE NCCIIELOBAHNA M PASPABOTKU HA TIYTU K YC TONYEBOMY
PA3BUTUIO LLIEJIKOBO/ICTBA B LIEHTPAJIbHOU A3NN

Maodbspos LLyxpam PaumxcaHosuy

0.6.H. 3asedyrowuti rabopamopuu buomexHos02uu Hay4Ho-Ucc1e008amesibKo2o UHCMUmMyma
wenkosoocmaa, TawkeHm, Y36eKucmH.

Xyoxcamamos Cagpapasnu

0.¢/X.H. Hay4yHo-uccmedosamesibKo2o UHCMUMyma wesakoso0cmad, TawkeHm, Y36ekucmH
CroHsiesa CBemJiaHa

Hay4HbIt compyoHUK uHCMumym 6uodu3UKU U bUOXUMUU. HaUUOHAILHbIG yHUBEpCUMEM.
TawkeHm, Y36ekucmaH

BsedeHue

buomexHoo2u4eckue uccedo8aHus u pazpabomku 8 061acmu wesakoso0cmaa bblu Ha4amsi 8
Cpedreasuamckom HWW wenkosodcmsa (CAHWVILLI) B 1981 200y.

Pa3pabomaHsbl puauKo-xumuyeckue u buoxumuyeckue mMemoobl aHasau3d noyYssl naaHmayud,
JIUCMBbEeB U 0pyeux dacmed WesKoBuybl, Sul, 2yCeHul, KyKo0K U KOKOHOB MYymMOB0O20 WesKonpsadd,
KOMNOHEeHMOB U UCKYCCMBEHHO20 KOPpMd, NPOU3BOOCMBEHHbIX UCKYCCMBEHHbIX KOPMOB SNOHUU.

Ha ocHoge pesysbmamos 3mux uccredosarul paspabomaHo okoso 30  peuenmos
UCKYCCMBEHHbIX KOPMOB, 5 U3 HUX OMpaxceHbl 8 ABMOPCKUX CBUOEMeIbCMBAX U NAMeHMAx.

C NoMOWbH UCKYCCMBEHHBIX KOPMOB U MYMOB020 We/IKONPA0d Ha pA3HbIX CMaousx passumus
COBMECMHO C POCCUlCKUMU NApMHepamu Bnepable OCYWecmsieH KOoCMUYeckul 3KCcnepumeHm,
NOKA3aswull BO3IMOXHOCMb pa3BedeHuUs MymoBso2o wesakonpsaoa 8 robom mecme u 8 /oboe Bpems ¢
60/1bWUM HAbopoM YCaoBuUll, BK/IHOYAS HEBECOMOCMb, Nepezpy3Ku, pAaduoaKmuBHOCMbL U Opyaue
xHeecmkue ycaosus becnusiomHo2o cnymsuka 3emau “6MOH-10"[1,2,3].

Mamepuanb! u pe3ysibmamel

HatideHb! buosnozudeckue Yucmasie Memoobl 3auiUMbl WeKOBUUbI OM BPeOHbIX HACEKOMbIX,
0coberHHo, mymoBol 02HeBKU, a MAkx e NOKA3aHbl NYMU NOJIHO20 UCKOPEHeHUs 3Mo20o Bpeoumesis Ha
NAIGHMAauUaX WesKosuybl. Pazpabomatbl pecypco-cbepeearoujue mexHosa0euu B8 mymosodcmae U
wenkosodcmse [4,5,6].

Ha ocHOBAHUU ONbIMOB NO NOBEOEHUK) MYMOBO20 WeKONPA0d B NUMAHUU eCmeCmBeHHbIM U
UCKYCCMBEHHbIM KOPMOM bbl/iu onpedesieHbl cnocobbl ONMUMAsbHO20 KOPMIeHUS] HACEKOMbIX U ¢popMa
KopMoB0o20 cybcmpama 0/19  dcenmuyeckux  UeHmpPasau30BaHHbIX BbIKOPMOK, —UCK/oYarowel
3abonesarus [7,8].

OmKpbIm HOBbIU Maa03ampamHbil U 3¢dekmusHbIl Memod cmumyasyuu Memaboaudyeckum
YCKOpeHuemM pazBumusi MmymoBo20 WesKoNnpsaoa 8 3MOPUOHAsbHBIL U PaHHUU NOCM3MOPUOHA/bHBIU
nepuoobl pazsuMmuUs MymoB0o20 WesKoNPA0d, OMPAaX aroluecs 8 NOBbILIEHHOU YporalHOCMU KOKOHOS,
AlyeHoCHOCMU U Kadecmae KOKoHHoU npodykuuu [9,10,11].

B ycnoBusiX pe3Ko-KOHMUHEeHMAsabHOo20 KauMama Y36ekucmaHa u B8 YCa0Busx mponudeckol
Manadizuu ucnbimaH HosbId 6uonpomeKkmuBHbIl Memod MOPKU, CYWKU U CMepusu3ayuu KOKOHOS,
2YCeHuU, KyKoJIoK, UCMbeB, N1000B WeKoBUUbI U Opy2ux eé Yacmed, UCKYCCMBEHHO20 KopMa U e20
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KOMNOHeHMOoB, d, Makx3e, noboYHbIX NPOOYKMOB U OMX000B8 WesKOB020 npous3sodcmsa 0/
6230mMx00H020 NOJIYHeHUS HOBbIX NPOOYKMOB U mosapos [12,13,14]..

lpu ucciedoBaHuU CmMpyKMypbl (GpxumeKkmypbl) KOKOHa MymoBo20 wesikonpsoa bbiio HaloeHo
paziuyHoe coomHoweHue ¢ubpouHa u cepuyuHa 8 NOC/AOUHOM BOJIOKHE WesKa. Ha ocHose smux
pe3y/ibmamos BbIOBUHYM HOBbLIU 6e30mx00HbIU cnocob pazodeneHus 3mux 6enkos 0715 UCN0/Ib30BAHUS
ux 8 nuwiesodl, MeduyuHcKol U KocMemu4eckol NPOMbILLLIGHHOCMU, a MAakxe 0/ NOJyYeHUs] HOBbIX
npodykmos 0/15 buoHaHomexHooeuu [15,16].

llpu 3mom 6ydym 00HOBpPeMeHHO peuwamsCsl BaxcHble B0ONPOChI 6e30Mx00HoU ymuiu3auyuu
NPOOYKUUU  WesKoBOOCMABA, UMNOPMO3aMeleHuss U 3KCNOPMO-NPEOdsIOdeHUs, pa3BUuMuUsi HOBbIX
CNeyuanu3upPOBAHHbIX K1AcmeposB @GYHKUUOHAIbLHO20 —WesKOBOOCMBA, NOBbIWEHUS 3aHSIMOCMU
HacesieHus, yydweHus coyuaabHbIX ycnosuld mpyoa u, 8 uesom, peHmabesbHOCmu Npou3Boocmaa
wesika 018 CMpaH L{eHmpanabHol A3uu ¢ UOeHMUYHbIM KIUMamom apuoHol 30Hb1 [17,18].

O0HoBpemMeHHoe MmecmupoBaHUUe ammpaKkmuBHOCMU U NnumamesnHocms MK  pasiudyHo2o
COCMABA INOHCKO20 U MecmHo2o (cuHul memka) 2ubpudos

BnusHue kopmosol dobasku “EVA” Ha pazsumue mymoBo20 WeKkonpsaod Ha UCKYCCMBEHHOM
KOpMe U JIUCMbAX WeIKOBUUb!
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COM cHumMKu 0bpazyos copbeHmos u3 Humu weska: A - macwmab 10 Mkm, B -2mkm, C - 200 HM u
pezeHepupoBaHHo2o ¢ubpouHa, D-200 HM.

BenkoBo-opraHM4eckuit KOHLIEHTPAT— UCXOAHBLIN NPOAYKT ANA nonyyYeHus buoperynstopos
6enKkoB U (hepMEeHTOB,IMNUAHDIA KOHLIEHTPAT— MICTOYHUK HEWTPanbHbIX U NONAPHBIX
NUNWAOB ANS NUTaHUS N GUOHOHOTEXHONOTMMDENKM LeNKa Kak MaTpUYHbIA MaTepuan
Ans GMOMeULIMHCKOTO NPUMEHEHMS, CO3aHUs HOBbIX NIEKapPCTBEHHbIX (hOPM 1 NpoTe30B

B menumune
(remo- H 3HTEPO-0HOCOPOEHTHI,
Ge3a/IepreHHoe MUTaHHE
3aMEHUTEJH KOKH, CYXOKHINH,
B mumeBoii 1 komOuKopMoOBOii 0CTE0- W OTHKO- NPOTEdS! H Ap.)
MPOMBIILIEHHOCTH
(mumeBble H KOPMOBBIE OeTKH

B ¢apm. npombIuLIeHHOCTH
(6mocoBMecTHMbIEe MATPHIIBI 1151

HANPABJIEHHOI0 TPAHCIOPTA
KHCJIOTHDBIE H (pepMEHTHBIE JIeKapCTB ¢ MOHIAKEHHON TOKHIY
THAPOJIN3AThI, NEMTH/BI

/\ 0CTBI0, MHK

, MHKPO H HAHOKAIICY.THPO
AMHHOKHCJIOTBI, COYCHI H JP. gp{ NPUMEHEHUE \%{e, JIATIOCOMHbIE TEXHOJIOTHH)

DETTKOBO-OpraHn4eckoro n NUNUGHOT

&KOHLl,eHTpaTOB KYKONOK Lenkonpag
B 010-H HAHOTEXHOJIOTHH v Genkos wenka
(TMostyyenne u cTaduIM3anus

0eJ1Kk0B, ) epMEHTOB,
HHTHOUTOPOB, FOPMOHOB H .
OHOPEryIATOPOB U3 KYKOJIOK
IHIeTKOMpSIa

B nputopoctpoennn
(co31aHue A1EKTPO0B, CEHCOPOB,
0HOJATYHKOB H YHIIOB HA OCHOBE
MOPHCTBIX MIETKOBBIX MeMOpaH)

B onTo3exTponnke
(roorpauyecKue uens,
BOJIOKOHHASl TEXHHKA, JTHH3BI,
0HOCOBMECTHMBIE CBETOBO/bIETC)

3aksroyerue [pakmuyeckoe 0cBoeHue pazpabomarHsIX Meponpuamud npusedem K ycmou4usomy
PAsBUMUK WeTKoBOOCMBA B LJeHmpasnbHO-A3uamcKom pecuoHe.
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Hypkywesa Jlazzam TesieyKbi3bl

Caysiem dokmopbl Xaneikapasibik 6inim 6epy kopnopayusice! (Kasak 6ac caysem-KypbisibiC
akademusicbl), Aaimamsl, Kazakcma

Awumosa Alboma Makcamkbi3bl

Xaneikapasbik, 6inim 6epy kopnopayusicel (Kasak 6ac cayiem-Kypbisibic
akademusicbl)Mazucmparmel; Aimamsl, Kazakcmad

Abstract

In Kazakhstan, in the conditions of rapid changes and growth of the requirements for
professional training of specialists, a multidisciplinary approach to education is gaining
importance. This study examines the possibilities and methods of integrating multidisciplinarity
into industrial design training modules. Emphasis is placed on identifying effective practices and
barriers to implementation of this approach.

Analysis of existing curricula and surveys among students and teachers made it possible to
identify the main challenges related to existing educational models and administrative constraints.
In addition, the work includes examples of successful initiatives that can be a reference for the
modernization of the education system.

In addition, the work includes examples of successful initiatives that can be a reference for
the modernization of the education system. The results of the research show the importance of
adapting educational programs to multidisciplinary requirements in order to ensure the full
development of students' basic competencies and prepare them to solve modern professional
tasks.

AHHomayus

KaszakcmaHoa mamaHoapobl Kacibu odaspsayea KolblaambiH mananmapobid KapKbIHObI
e32epyi MeH ecyi xazdalibiHOoa binim bepyde Kencanasabl Maci/l MaHki3ea ue 60sbin ombip. by
3epmmey eHepKacinmik ou3alH 6olbIHWA OKYy MOOY/IbOepiHe MysibmuoUCUUNIUHAPIBIKMbI
UHMezpauuaaay MymkiHoikmepi meH adicmepiH Kapacmbipadsl. byn macindi eHeizyee Kedepei
KesimipemiH muimoi maxcipubenep meH kedepeinepdi aHbikmayea baca Hazap ayoapbiaaosbi.
CmydeHmmep MeH OKbImyWbl/1dp apacbiHOAabl Koa0aHbIcmaabl oKy bazoapsamanapbiH masaoay
JM(OHe cayaaHamanap Kaabinmackad 6inim 6epy modesboepi MeH aKIMWINIK WweKmeyiepee
6alnaHbICMbl Heai32i KubIHObIKMApObl aHbIKMayaa MymKiHOik 6epdi. COHbIMeH Kamap, XYMbIC
OKbImy cyleciH MooepHusauyusaayea ciimeme 6osna anamsiH cammi  6acmamanapobiH
MbICanodapbiH KAMMUObI. 3epmmey Hamuxesnepi cmyodeHmmepoiH Hezi3ei Ky3bipemmisiikmepiHiH
MoJibIK 0aMybIH KAMMAMACbI3 emy XoHe 0/1apObl 3amaHayu Kacibu miHoemmepoi weulyee
dalbiHOay ywiH 6inim 6epy 6azdapsamanapbiH Ken caaadsabl  maznanmapaa bedimoeyoiH
MAaHbI30b1/1bI2bIH Kepcemeoi.

Keywords: Multidisciplinary, industrial design, education, training programs, Kazakhstan,
integration

Kinm ce30ep MynbmuducyunauHapiblk, eHepkacinmik — ousadH, 6inim  6epy, oKy
baz0apsiamanapsl, Kazakcmad, uHmeepayus
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Kipicne

XKbl10am e32epicmepmeH 3coHe Kypoesi KubIHObIKMAapMeH cunammasaameiH Kazipei anemoe 6isim
bepy mekemesiepi xaHa xcazdadnapaa bedimoeny KkaxemminieiHe man 601adskl. by mypabioa apmypi
cananapoaasi 6inim meH adicmepdi bipikmipemiH macii 601bin MabbiIambIH MyJIbMUOUCUUNIUHAPIIBIK,
epekwe MaHe ue 6o1aobl. byl Myx#bipbiMOama acipece eHepKacinmik ou3alHHbIH KApKbIHObI 0ambin
Kesle YCamKaH CandcbiHa KAambICMbl, MYHOd MamMaHodp meKk mMexHUKAsblK Ginikminikmi gaHa emec,
COHbIMEH Kamap a/ieyMemmiK XaHe 3KOJ102us/iblK —dacnekminepdi Koca anaeaHod, Kenme2eH
¢akmopnapobl eckepy MyMKiHOi2iH Kax)cem emedi. Ka3akcmaHoblk KoHmeKcme cmyoeHmmepdi Kasipei
3aMaHabl CbiH-Kamepsiepee 0albiHOay YWiH Xui muimciz 6osbin mabbinamsiH 0acmypi 6inim bepy
macinoepiH Kalima kapay kaxemminiei 6alkanaosl. CbiHU mMypabi0aH olsay *oHe WbIRapMAaulblibik
CUsSIKMbI Heai3ei Ky3bipemmislikmepoi KasbinmacmabipyobiH MAaHbI30bl/biabl 6apeaH calbiH alkeiH 6os1a
mycyde. byn 6inim bepy cmaHdapmmapsiHbIH Kasipei a1emM maaanmapbiHa calkecmiziH KamMmamacsi3
emy YWwiH ocbl 0agoblnapokl oKy bagoapiamanapbiHa 6ipikmipydi manan emedi [1]. JeceHmen, binim bepy
MeKemesiepiHe MyIbmuoUCUUNIUHAPIIbIK Macioepoi eHzizy Npobiemacsi3 emec. SKIMWIIK Wekmeysep,
Kazabinmackad 6inim 6epy modesib0epi 3aHe pecypcmapobiH }emicneywiniei 6y npouecke Keoepei
Kesimipin, oKbIMyObiH UHHOBAUUS/IbIK 20iCMepiH eHaizyee Kedepeai kenmipyi MyMKiH. OCbl KUbIHObIKMApaa
kapamacmad, 6inim bepy pegopmanaps! YWwiH 3ManoH 607a anambiH HoHE OKbIMyad HeaypJibiM
UHMe2pauusaIaHaaH XaHe mypakmsl Ke3Kkapacka biknaa ememiH 6ipkamap cammi mbicandap b6ap. by
3epmmey mabbicmbl maxcipubenep meH bap Kedepeinepdi aHbikmayaa baca Hasap ayodapa ombipbin,
eHepKacinmik ou3adH 60UbIHWA OKY MOOY/b0epiHe MyabmuOUCUUNIUHAPbIKMbI UHMe2payusaay
adicmepiH 3epmmeyze bazbimmarnzar. OCbl acnekminepdi myciHy binim 6epy npoueciH b6alibimsbin KaHa
kKotmad, COHbIMEH Kamap Kasipei aleMHiH KubIHObIKMAapbiIMeH cammi Kypecyee Kabinemmi
cmydeHmmepodiH muimoi 0albiHObI2bIHA X#cazdad Xcacad anaos! [2].

o0ebuemke wosty

binim 6epyoeai MyibmuoucyuNIUHapIbIK-6ys1 apmypai caaanapoaasi 6inimoi bipikmipemiH macis,
by acipece eHepkacinmik ou3alH KoOHmMeKkcmiHoe e3ekmi 6onadskl. byn macin 0u3alHHbIH apmypi
acnekminepiH eckepin KaHa Kolmatobl, COHbIMEH Kamap Kazipei 3amaHebl ousalHepnep KezodecemiH
Kypoeni macenenepoi 3 aH-*akmbl MyCiHyee biknas emeoi. PelkmaHH M. xcypeizeeH 3epmmeysiep
(Rieckmann, 2012), mynbmuoucyunIuHapIbIKMbl eH2izy cmyodeHmmepoeH meK Kacibu 0az0bliapobi
2aHa emec, COHbIMeH Kamdp CbiHU 0U1ayobl, WbIRAPMAWbIILIKMbI XaHe 6ipaecin #MbIC icmey
KabinemiH oambimyobl manan ememiHiH aman kKepcemeodi. CoHbiMeH Kamap, Brundiers C. caHe
backanap (Brundiers et al, 2021) 6inim b6epy cmaHOapmmapkiHbiH Kadsipei aaem maaanmapbiHa
calikecmiziH KamMmamacei3 emy ywiH oKy 6azdapaamanapsiHa bipikmipinyi muic mypakmsi 0amy yuliH
Kax}emmi Heai3ei Ky3bipemmepoiH MAaHbI30blIbiebiH Kepcemedi [3]. CoHebl biidapbl O0u3adH
napaouemaceiHoa admapasikmad e32epic 60/10bl, MyHOa 3eliH 3KOJ02US/IbIK XaHe aseymemmik
acnekminepoi KaMMUMbIH KeH KOHMeKcmKe dacmypsi adamea 6azbimmasegaH macinioeH aybicaosbl.
BakaHmu A. xtaHe backanap (BakaHmu xcaHe backanap., 2023) kazipei duzaliHepiep 63 wewiMmOepiHi
KOPWIAgaH Opmaza 1#aHe #aanbl KOaamaa acepiH eckepyi kepek, by/1 KoadaHbicmazbl adicmepdi kauma
Kapayob! oaHe KeweHOi macindepdi eHzi3ydi manan emedi. Ocbinadwa, oky 6azdapsamanapbiHa
mypakmsl 0amy KazuoammapbiH eHei3y me3 e32epemiH anem #az0alibiHoa #YMbIC icmel anameiH
mamaHoapobl daspsayobiH ayceipamac besniziHe adHanaosl. Yadc M. xoHe bapma M. (Weiss & Barth,
2019) oKy 3cocnapaapbiH MypakmaisibikK npuHuUNmepiHe belimoey mek masmyHObI Kaldma Kapayob! 2aHa
emec, COHbIMeH Kamap 6inim 6epy cmpameausiapbi MeH adicmepiH e32epmyodi Kaxem ememiHiH aman
kepcemeodi. AUKbIH apMbIKWbIIbIKMAPAd KApamacmad, 6inim 6epy MekemesepiHe Kencandasibl
macindepdi eHeizyze kedepei KeamipemiH aimap/ibikmad kedepeinep bap. Valpreda F. (Valpreda, 2023)
apmypsi NoHOEpPOiH UHMe2pauuAaChiH Ui KondamaldmeiH aKIMWIIK wekmeynep meH dacmypsi 6inim
bepy modesniboepiH kepcemedi. CoHbiMeH Kamap, Jlosanekap M.xaHe backanap (Lovalekar et al., 2024)
6inim 6epy xcylenepiHoezi KypbiibiMObIK NPobemManap oKy ¥ocnapaapbiH betimoeydi KubiHoamaosi, 6y
cmyodeHmmepoiH MuUiMCi3 0albiHObIabIHA aKesedi. OKbIMYyWwblIap MeH CmyoeHmMmepoiH e32epyiHe Kapchb!
MyYpy CUSKMbI a/IeYMemmIK XaHe NCUX0J/I02Us/IbIK dakmopsaap 0a Kencanasabikmabl Oinim  bepy
maxcipubeciHe 6ipikmipy npoueciH mexceyde wewywi pes amkapads! [4]. Ocbl npobremanapobiy
asacbIHOA My/IbMUOUCUUNIUHAP/IbIK Maciioepdi Commi xcy3e2e ackipyobiH MbICAn0dpbl epekule MaHbI30b!
6osa 6acmadiosl. VHK3uBMI ousadHea 6azeimmasnzad Gamelon Pad xcobackl Kencanasnbl 6oy
MYMKiHOII wekmeyi nNadoanaHywsindap YWiH UHHOBAUUS/IbIK —wWewimoepee Kanal oKenemiHiH
kepcemedi (Banbnpeda ®., 2023). Hopoer b. (Nordén, 2024) mypakmbiibik 6az0apiamanapb! CbiHU
olisiay MeH WbIRapMallbl/ibIKmbl 0aMbIMAa OMbIPbIN, OKY HomMuXenepiH admapsisikmad xakcapma
anameiHblH aman emmi. byn mbicandap 6ap kedepeinepee Kapamacmad, apmypsi 6inim  MeH
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0az0b1/1apObIH UHMe2pauusCbiH KAMMAamMacki3 eéme OmbIpbin, Kazipei anemHiH masanmapbiHa bedimoerne
anamsiH muimoi 6inim 6epy maxcipubeciH xcacayaa bonamsiHbIH Kepcemedi. Ocbinadwa, 6inim bepy
pegopmanapbi KoHmMeKCmiHoe MysibmuouCYUN/IUHAP/IbIKMbI KAPACMbIpYy CMyodeHmmep YWiH MaHa
Kekxuekmepoi awbin KaHa Kolimalobl, COHbIMEH Kamap 0u3alHoaabl Mypakmbl XHaHe UHKI3UBMI
bonawakka Heaiz ¥cacadosi [5].

Mamepuasnoap meH adicmep

Kencanasbl macindepdi eHepkacinmik ousalH 6olbiHwa 6inim 6epy 6azdapiamanapbiHa
6ipikmipydi 3epmmey YWiH CAHObIK XaHe canasbik adicmepdi bipikmipemiH KeweHOi adicmeme
K0/10aHbI0bI. KOM0aHbICMAazabl OKY XOCNApAapbiH manoday apmypsi naHOepoiH uHmezpayusi deHeediH
MHeaHe bazdapsiamanapobiH 3aMaHayu masaanmapad calkecmiziH aHbikmayea MyMKiHOIK 6epdi. CaHobIK
depekmep cmyodeHmmep MeH OKbIMYUWblapobIH CAyaIHAMACh! APKbl/bl #UHAIO0bI, 6Y1 HomuxcenepoiH
CMAamuCMUuKasblK MaHbi30blIbibIH KAMMAamackis emmi yceHe 6inim 6epy npoueciHoe Kencasiasbi
Kabbl1oayobl bazanayea MyMKiHOIK 6epoi. TepeH cyxbammap meH ¢poKyc-monmapobl KOca aagaHoaq,
canasnbl 20icmep KambICyWblapobiH KOA0AHbICMAzbl Kedepainep MeH MybmuoucyunauHapbIk,
macinoepoi eHzizyoiH mabbicmbl maxcipubesnepiHe KambIiCMbI NIKIPAEPiH MepeHipeK myciHy2e MyMKIiHOIK
6epoi. MyHOoal Ken Kbip/ibl Maci/l #ag0alobl XAH-XAKmbl maadayobl Kammamdcbiz emmi, 6y
UHMe2pauus nNPoOUECiHiH OH MOHe mepiC X AKMAapbiH aHbIKmMayaa biknaa emmi, 6inim bepy
baz0apsamanapbiH xakcapmy 60UbIHWA YCbIHbICMAPOb! KAJbINMACMbIpYaa Heziz0en2eH Heai3 Kypobi (1-

cypem) [6,7].

MYABTUAMCUMNAVMHAPABIK 3EPTTEY ConaaiK a
K¥YPbIAbIMbI

1 Cypem TanodayobiH CaHObIK #(aHe canasbiK adicmepi

Hamuicenep meH mankbinaynap

©Hepkacinmik odu3alH 6olbiHwa 6inim bepy 6azdapaamanapbiHa Kencasnaadsibl macindepoi
UHMe2pauuaaay canacbiHoazbl *azoatiobl KeH masaday KenmezeH MaHbI30bl acnekminepoi aHbIKmMaosbi.
op mypJii naHOepoeH 6inimoi bipikmipy2e bIknasa ememiH macinidep Kasipei 3amaHabl CbiH-Kamepaep
xaeoalbiHOa — acipece  e3ekmi  60/bIN  K6piHeOoi.  Mbicanibl,  apmypsi  NaHOIK  cananapobl
balnaHbicmbipamasiH 6inim bepy bazdapsamanapsiH a3ipsey2e Hasap ayoapy cmyoeHmmepoiH ic y#(y3iHoe
KesdecemiH WbIHObIKKA 0albiHObIabIH aldmapsibikmad Kywelimeoi. XXobasbiK oKbIimyaa KambICambiH
cmydeHmmep myHOal maxcipube 01apObiH WkIRAPMALbLIbIK KabiiemmepiH 6albimambiHbIH HoHe
KeweHOi manceipmManapobl myciHyoi mepeHoememiHiH 6enceHOi mypoe aman ememiHiH aman emy
MaHbI30bl, 6y Kpuuganycu B.xoHe m. 6. (Kricsfalusy et al, 2018), mypakmbi maxcipubeHi
Kazbinmacmasipyoasbl xobasibik-bagdapaaHaaq macindiH pesiHe 6baca Hasap aydapy [8,9,10].
KonoaHbicmazbl Wekmeyaepee Kapamacmar, Kencaadsibl macinoepoi uHmezpauusaay 6inim 6epyodi
dambimy ywiH admapasikmad aneyemke ue. Anadoa, OHbl #Cy3e2e acbipy YUliH OKiMWIiK npouedypanap
MeH pecypcmapobi beaymeH balnaHbicms! bipkamap xcydesnik kedepeinepoi ¥ceHy Kaxem. by mypabida
Jlosanekap M.xcaHe 6ackanap (Lovalekar et al., 2024) eckipeeH macindep ukemoi 6inim bepy opmackiH
KYpY YWiH Kalma Kapayobl Kax}em ememiHoieiH aman kepcemeoi. [eceHmeH, HopoeH b cunammasaHoadi
kencanasel adicmepdi eHeizydiH cammi mbicandapsi. (Nordén, 2024), kedepeinepee kapamacmad, 6inim
bepy npoueciHiH 6apsbIK KambiCywbLiapbiH 6eaceH0i mapmy apKbiibl #aHa KeK*UeKkmepoiH alubl/lybl
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MYMKIH eKeHiH Kepcemeodi. CoHbIMeH Kamap, Kencanaabikmsl 6inim 6epy 6azdapiaamanapbiHa cammi
uHmMezpauuaaay YWwiH Kaxemmi Hezi3ei Ky3bipemmepoi Kadma Kapay kaxcemmisniei 6ipiHwi opbiHea
Whkl2adsl. PelkmaHH M. (Rieckmann, 2012) cmydeHmmepdi mypakmsl 0amy KubiHObIKMAPbIHA
dalibiHOayObIH MAaHbI30bIIbIRbIHA HA3ap ayoapaosl, byn dacmypsi wekapaoaH mbiC 0a20bliapobl
dambimyob! 6indipedi. MyHoal 6bakbinaynap bpyHouepc K. x3caHe 6ackanapObiH MYXbipbiIMOAPbIHA
calikec kenedi. (Brundiers et al., 2021), onap mypakmaisibik Ky3bipemmepiH Ka/ibinMacmaipyaa cydeni
Ke3Kkapacka Hasap ayoapaodbl oHe 0/1apObi OKY XocnapsapbiHa b6ipikmipy KaxcemminiziH aman
kepcemedi [10,11]. Ocbinadwa, 6y HYMbICMbIH HemMuXenepi Kaxemmi 0agobiiap meH 6inimoi
dambimyea bIKnaa ememiH 6inim 6epy opmackiH Kypyaa MyMKIHOIKMep awbin, eHepkacinmik ou3adH
canaceiHoazb! b6inim 6epy maxcipubeciH xakcapmyobiH MaHbI30b! a/ieyemiH Kepcemeoi. AHbIKMaazaH
Kedepeinepdi eHcepy xaHe mabbicmbl bacmamanapobi Kosioay cmyoeHmmepoi Kasipei anemHiH
masanmapeiHa oalibiHOalumsiH UKemMOi XcaHe belimoesnziul oKy 6az0apiamanapbsiH Kaabinmacmeipyaa
Hezi3 6ona anaobl. Kencanasabl macinoepoi eHepkacinmik ou3adH 6inim bepy bazdapiamanapbiHa
6ipikmipydi masnoay bypbiH xcypai3ineeH 3epmmeyiepMmeH MaHbI30b! 6aliaHbIcmapobl aHbIKmMadosl, 6y
Kazipei mabbiizaHoapobiH bipezelnieiH kepcemedi. byl macinoepoi eHeizyee 6aliiaHbICMbl KUbIHObIKMAp
KebiHece Ka/bINMACKaH UHCMUMYUUOHA/IObIK KedepeinepoeH XMaHe pecypcmapobiH CO3bIIMAJIbI
manwbi/ibiabIHAH MybIHOalosl, den aman emmi Bansnpeda @. (Valpreda, 2023). Jacmypni 6inim bepy
Mo0esib0epi UHHOBAUUS/IbIK a0icmepoi eHei3yee oalibiH emec, by npoepeccusmi macinoepoi oambimyea
Kkedepei kenmipedi, 0en aman emmi Jlosanekap M. xoaHe 6ackanap (Lovalekar et al, 2024). Ocbi
Macenesnep asicbiHoa HopoeH b. (Nordén, 2024) xcymbicb! iwKi damy makcammapsiH 6i1im 6epy npoueciHe
6ipikmipy aneyemiHe Hazap ayoapamsiHbIH AmMan emy eme MAaHbi30bl, 6Y/1 HeaypsibiM MypPaKkmbl HIHEe
HAH-XAKMbl OKbIMY&A biKNa emyi MyMKiH [12,13]. 3epmmey0diH MaHbI30bl acnekmici cmyodeHmmepoi
muimoi dasipaay ywiH Kaxemmi Hezizei Ky3bipemmep mypasibl Macese 60bin mabbinaos.. PelikmaHH M.
(Rieckmann, 2012) 6yn Ky3bipemmepdi 6inim 6epydiH mypakmsl 0amybl YuWliH Heeiz pemiHoe 6esin
kepcemedi, byn bpyHouepc K.xaHe backanapobiH YCbiHbICMAapbiHOa KepiHic mabaods! (Brundiers et al.,
2021) onapobl oKy xcocnapaapbiHa 6ipikmipy kKaxcemminiei mypasbl. bya myxcbipbiMoap acipece
cammanucmo K. xoHe m. 6. 3epmmeyde asibiHeaH Hamuxcesnepee balnaHbIicmbsl e3ekmi 601aobI.
(Sammalisto et al, 2016), oH0a cmyoeHmmepoiH Mmypakmsl 0amy CaaackiHOazbl ic-apekemmepiHe
KambIiCmb! 63iH-631 6azanaybiH Kaibinmacmsipyoaas! binim 6epy maxcipubeciHiH MaHbi30biibiabl aman

eminedi (2-cypem) [14].
(2-cypem) [14] KOMCAAAALI TSCIAAEPAI BIAIM BEPY

BAF AAPAAMAAAPBIHA BIPIKTIPY Al 3EPTTEY

2. Kegepzinep: 3. 3epmmey Hamumeaepi:

4. ecxipezer aglem
Gt KQHem emegi.

DINMOCKOH WYUSAIK
MEMACNEYIAIZE WeKMEYAl

Ascmypal agicmep: SiaiM Sepy MOQeALQeRIHIM _—

JKEMCI3QI2) /
@
e

JHC UMY WUOoH
DbiH XEMICNEYWIAIZIH Keple

4. Hezlzzl yanipemmep:
Typokm

A
1. Manpagsiairst My POK

Koncoaoas maciag
UKEMG

Ginim &

SR MOHO Hame

Y CRMANIPBIM XYY QPKEIAG

y WYLISCIMIN QOMYDING BIKNOA
emeg

2 Cypem VIHmez2pauusiHbIH Hezi32i pakmopaapbl MeH Kedepainepi

byn Homuxcenep TypbeHuo k. (Turienzo, 2024) [15], on 6inim 6epy npoueciHoe mexHoa02USAHbI
Kos10aHy cmyoeHmmepoiH KeHicmikmik ol/1aybl MeH UHHOBAUUS/IbIK MaciliH 0amMbimyaa aimapibikmatdi
bIKNA emeodi 0en MyxbipbiMoadosl. by mypabioa 3epmmeyoi 0e eckepy MaHbi30bl Kpuuganycu B.ycaHe
backanap (Kricsfalusy et al., 2018) npobnemanbik-bagoapiaHaaq oKbimy mypasasbl mypakmel 6irim bepy
KOHmMeKcmiHoe ocbiHOad adicmepoiH muimoisiz2iH pacmadiosl. AJibIHeaH MajiiMemmepae cydeHe 0Ombipbin,
ukemoi oky 6azdapsiamanapbl MeH okbimy adicmepiH xcacayaa 6azeimmarseaq bosawak, 3epmmeyaepoiH
bazbimmapsiH benyze 6oaaosl. by 63 KezeeiHoe binim bepy npoueciHe acep ememiH iWKi #aHe CbIPMKbI
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pakmopaapObl eckepe ombipbin, Kasipei anemMHiH CbiH-KamepaepiHe muimoipek xcayan bepyze MyMKiHOIK
bepedi. binim bepydeai noHapasibik 6az0apsamanapobiH 6cin Keae XamkaH MAaHbI30blblablH eckepe
omsipbin, [epesns u. (Yezhel, 2024), api kapaliasi 3epmmeysiep ap mypJii NaHOep apackIHOdabl mepeH
bIHMbLIMAKMACMbIKKA X*a20ad xcacayaa YMmbllybl Kepek, 61 OKYy NpoueciH 6alibimadbl X#aHe
cmyoeHmmepoi 3amaHayu WbiHObIKKa dalibiHoatios! [16,17,18].

KopbimbiHOb1ap

3epmmey Hamuxcenepi cmydeHmmepoi 3amaHayu Kacibu ceiHakmapaa dalibiHoayea acep ememiH
Hezi32i acnekminepoi aHbiKkmad OmbIpbIn, KeNCanasasl mMacinoepoi eHepkacinmik ousadH 6inim bepy
bazoapnamanapbiHa 6ipikmipydiH MaHbI30b1/biabIH Kepcemedi. Hezizai KopbimbiHObI-0acmypi 6iim bepy
Mooenib0epi kebiHece apmypsi naHOepdiH muicmi uHmezpayus 0eHeeliH Kammamdchi3 emnecmeH
muimMci3  60/bIn  WbI2aobl. XKobasibiK OKbIMYy2a KambICambsiH cmyodeHmmep b6y macisi 0/1apobiH
WhbI2ApMAaUbIIbIK, KabinemmepiH edayip XakcapmamsbiHbIH YoHe KeweHOi mMiHoemmepdi myciHyoi
mepeHoememiHiH aman emeodi. byn mypakmsl maxcipubeHi  Kaibinmacmeipyoaabl  xobasa
b6azbimmasnzaq oKbImyobIH peJiiH KepcememiH 3epmmeynepoe Pacmayos! mabaosl. CoHoad-ak, Kasipei
3aMaHebl Maaanmapobl eckepe ombipbin, ©3eKmeHOIpialyi muic Hezizei Ky3bipemmepdi Kadma Kapay
KayemminieiH eckepy MaHbi30bl, Oyl mypakmsl 0amyea MAmMaHoapobl 0daspsiay —MeHiHoeei
HYMbICMApMeH  pacmanaobl.  MybmuoucyunIuHapIbIKMbIH — MUiMOi  UHMe2payusicbiHa —Keodepei
KenmipemiH 6ap Kedepeinepdi mMyciHy 0e  MaHbi30bl.  fbiIbIMU - eHbekmepoe  almbiizaH
UHCMUMYUUOHA/IObIK WeKmeyiep MeH pecypcmapobiH Xemicneywliiiei UHHOBAUUS/IbIK a0icmepoi
eHei3yee Hezizei Kedepei 60sbIN Mabbinadsbl. by Kedepzinep OKYy XOCNAp/apbiHbIH UKemoiiei MeH
beliimoenyiHe biknas ememiH 6iim 6epy opmackiH KypyobiH KAHWAIbIKMbI MAHbI30b! eKeHiH Kepcemeo.
by mypabioa mysbmuouCyUNAUHAPIbIK Macioi eHei3ydiH commi mMbicandaps! 6inim 6epy npoueciHi
6apibIK KambICyWwbl1apbiH 6eaceHoi mapmy xaHe belimoeny adicmepiH Ko/10aHy dpKbl/ibl OH 632epicmep
601ybl MYMKIiH €KeHiH Kepceme ombipbin, HYCKAY/IbIK pemiHoe Kbiamem emeodi. A/bIHRAH HomuXenepoeH
mybIHOaUMmbIH YCbIHbICMApP Ccasaddabl e32epicmepze belimoene anambsiH XoHe cmyoeHmmepoiH
Kax}emminikmepiH eckepemiH ukemoi oKy 6az0apiamanapsiH a3ipsey KaxcemmisieiHe Ha3ap ayoapaosi.
[loHapanbIK bIHMbLIMAKMACMbIK, VWIiH Xcagodal xacay cmydeHmmepodid 6i1imi meH 0ag0biidpbiH
mepeHoemyee, 0/1apOobiH Kaszipei eHbek HapbiabiHbiH MaaanmapbiHa 0albiHObIRbIH KAMMAMAachi3 emyae
MYMKIHOIK 6epedi. CoHoal-ak, 6inim b6epy maxcipubeciH balibimyaa coHe Kaxemmi Ky3bipemmepoi
dambimyaa MyMKIiHOIK 6epemiH 3amaHayu mexHoso2usaapos! 6inim bepy npoueciHe 6ipikmipy Kaxcem.
Calibin ~ KenieeHOe,  My/IbmuUOUCUUNIUHAPIbIKMbI - 6inim  6epy  maxcipubeciHe cammi  6ipikmipy
cmyodeHmmepOoiH X aH-3aKkmbl 0aMybIHA XaHe 0/1apobl 60/1aWaK CbIHAKMAapbiHa 0alibIHOAayea bIKNas
ememiH mypaxkmai 3caHe beliimoenziw 6inim 6epy opmacskiH xacadosl.
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Arsenides are particularly significant in materials science and solid-state physics due to their
diverse applications in semiconductors, thermoelectric devices, and superconductors. Among them,
certain arsenides, such as iron arsenide (FeAs), exhibit intriguing magnetic and superconducting
properties [1-3]. These materials belong to a novel class of high-temperature superconductors that have
gained attention due to their unconventional superconductivity mechanisms. Iron arsenides can become
superconducting when their magnetic order is suppressed, for example, through doping or the application
of pressure [4]. This characteristic expands their potential applications in energy-efficient technologies
and advanced quantum materials research. Ferrum arsenides have received heightened interest in recent
vears, especially for their role in developing high-temperature superconductors and their unique
magnetic behaviors. Iron-based superconductors, such as LaFeAsO and BaFe:Asz, represent significant
breakthroughs in the study of superconductivity, providing insights into unconventional mechanisms that
differ from those of traditional copper-oxide superconductors [5-7].

To improve methods for the directional synthesis of promising applied materials and the
development of their single crystals, it is important to construct corresponding phase diagrams, as well
as to study thermodynamic properties of the intermediate phases formed in them [8]. Thermodynamic
properties of compounds and intermediate phases are very important in terms of gaining information
about their thermal behavior and the microstructure evolution with temperature. There are only few
works devoted to the thermodynamic study of ferrum arsenides [9]. These works are mainly dedicated
to the determination of their enthalpies of the formation and heat content with different methods and
are significantly different from each other.

The As—Fe binary system contains three intermediate compounds: FeAsz, Fez:As, and FeAs. The
compound AsFe has a melting point of 1030°C, though its homogeneity range is unknown. AszFe has a
melting point of 1020°C, and AsFe: has a congruent melting point of 930°C.

To investigate the thermodynamic properties of ferrum arsenides, alloys of varying compositions
were selected from the T-x phase diagram of the Fe-As system [10]. For determining the standard integral
thermodynamic functions of the FeAs> compound, samples with Fe compositions of 10, 20, and 30 at.%
were chosen from the As-FeAs: phase region of the Fe-As binary phase diagram. Additionally, samples
with 55 and 80 at.% Fe compositions were selected from the AsFez-Fe phase region. Alloys with 40 and
50 at.% compositions were selected from the FeAsz-FeAs two-phase region of the T-x diagram to assess
the thermodynamic properties of the FeAs compound.

Samples were prepared using 99.999% pure elemental components (Fe and As) from the Alpha
Aesar company. Synthesis was carried out by co-melting the elemental components in vacuum-sealed
quartz ampoules. After synthesis, the samples were subjected to heat treatment below the solidus
temperature for approximately 100 hours. The phase composition of the prepared samples was
confirmed using powder X-ray diffraction (PXRD). Data was collected at room temperature with a D2
Phaser diffractometer and CuKa radiation, scanning from approximately 5° to 80°. The recorded
diffraction patterns were analyzed using Topas 4.2 profile modeling software.

Various modifications of the EMF method are commonly employed for the thermodynamic study
of binary and more complex inorganic systems. Depending on factors such as the nature of the
constituent compounds and the measurement temperature, different types of solid and liquid
electrolytes can be used for EMF measurements [11].

This work focuses on the thermodynamic study of the FeAs, FezAs, and FeAs: binary compounds
using the EMF method within a temperature range of 300-480 K. Measurements were conducted using
equilibrium samples from the As + FeAs:, FeAs: + FeAs, and FeAs + Fez:As phase regions of the Fe-As
system.
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Electrochemical cells were meticulously designed with the following configuration for
experimental analysis:

(-) Fe (solid) | Solution of KCl in glycerol | (Fe in alloy) (solid) (+)

Measurements were conducted using a Keithley 2100 6 ¥ digital multimeter over a temperature
range spanning from 298 K to 430 K. It was observed that the electromotive force (EMF) values remained
stable within the heterogeneous field, and the temperature dependence of the EMF for all the samples
exhibited a linear relationship. The experimental data were analyzed using the least squares method,
resulting in the derivation of linear equations of the form E =a + bT. From these equations, the partial
molar thermodynamic functions of ferrum in the specified phase regions at 298 K were accurately
computed. Furthermore, the integral thermodynamic properties of FeAs, Fe:As, and FeAs> compounds
were determined through the application of virtual-cell reaction methods. The thermodynamic functions
obtained in this study represent essential physico-chemical parameters of ferrum arsenides, contributing
significantly to our understanding of these materials. These values can be incorporated into
comprehensive electronic databases and serve as reliable data for various thermodynamic calculations
and modeling in materials science and solid-state chemistry.

Electrochemical cell design and EMF measurements were conducted as outlined in the referenced
works [12,13].

According to the temperature dependence of the EMF equations, partial molar functions of copper
in the As+ FeAs, , FeAs: + Fe:As and FeAs+Fez:As phase fields of the Fe-As system were calculated.
Standard thermodynamic functions and standard entropies of formation of low-temperature (LT) ferrum
arsenides (namely, FeAsz, Fe:As, FeAs) were determined. It was observed that the EMF values in the
heterogeneous phase regions are constant regardless of the total composition of the right electrodes and
change sharply in the stoichiometric composition of compounds.

A comprehensive comparative analysis was conducted between the results obtained in this study
and existing data from the literature, ensuring the reliability and validity of the findings.

Keywords: Fe-As system, thermodynamic properties, EMF measurements.
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Among the aromatic hydrocarbons used in the chemical industry, 50% is benzene. More than 80%
of benzene is used to produce three products: ethylbenzene, isopropylbenzene and cyclohexane.
Complete hydrogenation of benzene yields cyclohexane [1]. Products incomplete hydrogenation benzene
are cyclohexadiene and cyclohexene . Tall reactivity of unsaturated cyclical hydrocarbons opens
opportunity receipt valuable products such as How synthetic rubbers, fibers, drugs , plasticizers,
emulsifiers and solvents [2]

Cyclohexane is a valuable raw material for petrochemical syntheses, as well as a fuel gas as a result
of reactions splitting and impurity of unwanted hydrocarbons in the feedstock. The largest consumers of
the benzene hydrogenation product — cyclohexane — are producers of caprolactam [3].

Taking into account the above, we set the goal of studying the liquid-phase hydrogenation of
benzene on metal-polymer-mineral nanocatalysts, which were prepared on the basis of the carrier of the
natural zeolite clinoptilolite , the synthetic polymer polyvinylpyrrolidone and the transition metal nickel.
Initially, catalysts with different nickel contents of 5, 10 and 15% were synthesized. Hydrogenation was
carried out at a temperature of 25-80 ° C. And also the influence of the nature of the medium on the
process of benzene hydrogenation on ultradispersed catalysts was studied. The analysis of the reaction
products was carried out by the gas chromatographic method. Also, the analysis of the reagents and
reaction products was carried out by the chromatographic method on an Agilent 7890 B chromatograph
, an HP-5 column with a length of 30 m.

As a result of the conducted research it was established that at a temperature of 50 ° C and a molar
ratio of Cs Hi2:H2= 1:3 on the catalyst polyvinylpyrrolidone and dealuminated clinoptilolite with a silicate
module equal to SiO: /A0 3 = 8.68, the yield of the target product cyclohexane is 15.8%. On a 10%
nickel-containing polymer-mineral catalyst, this figure is 25.6%. In the reaction of liquid-phase
hydrogenation of benzene, not only the product of complete hydrogenation is formed, but also products
of incomplete hydrogenation - cyclohexene. It has also been established that the nature, the environment
selectively and effectively affects the yield of cyclohexane and cyclohexene

The work was carried out with the financial support of the Scientific Fund of the State Oil Company
of the Azerbaijan Republic (SOCAR- No. 08LR-EF/2024)
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In order to keep the modern radiation background normal, to ensure people's safety, detection of
ionizing radiations, measurement of their enerqy and other properties are carried out in the centers of
poisoning. In order to determine the need for deactivation and sanitary cleaning, to determine their
quality, as well as to determine the possibility and norms of using poisoned food products, doses of
poisoning degrees of various objects are determined.

Created in our country data from the automated stations are submitted to the Caspian Complex
Environmental Monitoring Department and, at the same time, to the Crisis Management Center of the
Ministry of Emergency Situations, based on the results of the data received from the observation points,
a daily report entitled "Actual radiation conditions of the environment in the territory of the Republic"”is
prepared and presented accordingl

Climate change is a result of changes in the earth's atmosphere, processes occurring in other parts
of the earth such as oceans, glaciers, and the effects of human activity in our time. External processes
that shape climate are changes in solar radiation and Earth's orbit. Also, changes in the size, topography
and relative position of the continents and oceans, changes in the brightness of the sun, changes in the
parameters of the Earth's orbit and axis, changes in the transparency and composition of the atmosphere,
including changes in the concentration of greenhouse gases (CO2 and CHa); changes in the reflectivity of
the earth's surface (albedo), changes in the amount of heat present in the depths of the ocean are the
basis for this.

Alpha, beta, gamma rays released during the decay of the energy of radioactive elements, the
control of the increase of high temperature and particles in the environment in the form of high
temperature and particles, the ultraviolet of the Sun and any electromagnetic radiation emitted from
space, its study is one of the most urgent issues of the modern era. In modern times, the purification of
radioactive substances, accidents (leaks) at nuclear power plants, the recent increase in the number of
mud and other volcanoes, the increasing production of oil (which may reveal new oil), and the recent
occurrence of powerful explosions on the sun lead to an increase in the radiation background, such The
environmental situation is considered the most urgent issue in modern times. Scientists appealed to all
heads of state and businessmen to solve these issues and called for the solution of these issues.

In order to keep the natural radiation background of the environment at a normal level, the
amount and dose of ultraviolet rays of the Sun, cosmic rays, radioactive substances in the soil, air, water
and other objects of the environment scattered into the atmosphere are measured and kept under
control by the State. Due to temperature changes, the radiation background changes locally.

The biggest threat to the environment and human health is radioactive contamination of the
natural environment. Radioactive substances enter the atmosphere through natural radioactive
processes, during the extraction of uranium ores, during the operation of reactors and as a result of
nuclear explosions.

Radioactive contamination, unlike other destructive factors of a nuclear explosion, affects people
and the area for a long time. One of the important characteristics of radioactive contamination is that
it cannot be detected by smell or taste. It can be determined only with the help of special dose measuring
devices.  Exploited uranium ore deposits, nuclear industry waste, nuclear explosions, nuclear power
plant accidents, etc. causes an increase in the amount of artificial radioactive substances in the
atmosphere
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In order to study the natural radiation background of the environment in the territory of
Azerbaijan, appropriate coordinates of the areas were determined, taking into account the amount of
radioactive isotopes of radiation in the soil, air, water and other objects of the environment, which are
scattered into the atmosphere, causing damage to humans and other living organisms. These areas
include the Absheron peninsula (mainly oil extraction sites and oil refineries), Neftchala, Siyazan regions,
Neftdaslari, etc. (other oil extraction sites, as well as places where borehole water flows and stops), areas
with mud volcanoes (mainly in the direction of Shamakhi road, Garadag region) territory, etc.)

The measurements conducted by the Ministry of Ecology and Natural Resources and the Ministry
of Emergency Situations in 1968 and 1998 were compared with the measurements conducted by us in
the years 2013-2016, as well as from May 1-31, 2024, under the Grant project No. 3249 funded by the
Canadian government. It became known that the radiation background in Azerbaijan is within the norm.
Thus, from the iodine-bromine factories that existed in the past in Romany and Surakhany settlements,
the activated coal discarded as waste (due to the excessive amount of radioactive particles in its content
(increasing the background by 106 times), the top layer of the places with bore water was removed from
the area and cleaned and 200 km buried outside the city (in concrete piles).

Recently, in order to prevent climate change, in addition to reducing the amount of toxic gases
released into the atmosphere (especially CO, CO; NO; SO, etc. emitted from working devices,
machines), the radiation background in the territory of the Republic has been brought within the norm.
For this purpose, radioactive wastes were cleaned from the places, and hundreds of millions of trees were
planted and greenery was planted in their places. Also, the number of solar, wind and hydropower plants
(especially in the liberated Eastern Zangezur area and other areas) has been properly increased in our
Republic, and it is even planned to export this energy to European countries.

Created in our country data from the automated stations are submitted to the Caspian Complex
Environmental Monitoring Department and, at the same time, to the Crisis Management Center of the
Ministry of Emergency Situations, based on the results of the data received from the observation points,
a daily report entitled "Actual radiation conditions of the environment in the territory of the Republic” is
prepared and presented accordingly.

Climate change is accelerating as the radiation background on Earth is increasing. As a result,
floods and landslides occur in areas near the ocean and sea, and droughts, forest fires, and water
shortages occur in areas far from the ocean and sea areas.

In December 2015, the Paris Agreement was adopted at the 2 1st conference of member countries
of the UN Framework Convention on Climate Change. The document was signed on behalf of the
governments of 171 countries by heads of state and government, ministers of foreign affairs and
environment.

The purpose of the COP-29 event held in Baku is to make progress on limiting the amount of carbon
dioxide (CO:) in the world to 1.5 degrees Celsius, as in the pre-industrial era, as required by the Paris
Agreement. In addition, developed countries are raising funds for financial assistance to help developing
countries adapt and mitigate the effects of climate change.
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This article is devoted to the analysis of strategies that the company can use to successfully
enter international markets, in particular, in the conditions of modern economic instability and
high competition. The article identifies the key elements of a competitive strategy that allow a
business to gain a sustainable competitive advantage, adapt to external changes, and ensure long-
term development. A SWOT analysis was performed, on the basis of which the company's strengths
and weaknesses, opportunities for export expansion, as well as some risks and threats were
identified.

Particular attention is paid to the analysis of modern concepts of competitive strategies, in
particular those based on the models proposed by Michael Porter, which include strategies of cost
leadership, differentiation and focus. Approaches to the formation of strategies based on key
competencies developed by K.K. Prahaladom and G. Khamel, which are aimed at identifying and
developing the company's unique capabilities. The article talks about how these approaches can
be replaced by Ukrainian enterprises planning expansion in the EU and Middle East market,
increasing the potential for attracting new customers and partners

Additionally, opportunities related to the use of free trade agreements, such as association
agreements with the EU, which contribute to easier access to European markets, are highlighted.
A number of recommendations are offered for improving logistics processes, strengthening the
brand at the international level, and participating in specialized events to increase the company's
visibility.

An analysis of the main financial indicators of the enterprise was carried out. Although there
is some decline in 2022, the overall upward trend continues. A significant increase in net income
in 2023 indicates the successful implementation of the company's strategy and an increase in sales
volumes. It is worth noting that the rate of growth of the cost price corresponds to the rate of
growth of net income. The positive dynamics of the net profit during all three years is a direct proof
of the successful operation of the company.

Consideration of potential opportunities for export of product group 441113 Wooden MDF
was carried out. An assessment of the external environment of the enterprise was carried out.
Since the company is engaged in both import and export, in the course of work, it will consider
opportunities to enter new markets, both as an importer and from the point of view of expanding
the market for exported products. the company has significant potential for successfully entering
foreign markets, in particular the EU and the Middle East. High-quality products that meet
international standards and established logistics chains are significant competitive advantages. In
addition, existing trade agreements, such as the Association Agreement with the EU, create
favorable conditions for the enterprise's foreign economic activity.

Thus, the results of the research provide the identification of effective tools of international
development and an approach to the formation of sustainable competitive strategies that take
into account the specifics of the target markets and contribute to market growth.

Cmamms npucssqeHa aHanizy cmpameeit, SKi NiIONPUEMCMBO MOXe BUKopucmamu 0715
YCNIWHO20 BUXOOY HA MIXCHAPOOHI PUHKU, 30Kpema 8 yMoBax Cy4acHoi eKoHOMIYHoI Hecmabisib-
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HOCMI Ma BUCOKOI KOHKYPeHUli. Y cmammi BU3HAYEHO KJIH04YOBI efeMeHmuU KOHKYPEeHMHOI
cmpamezii, ki 00380/19t0omb bi3HeCy ompumamu CmilKy KOHKYPeHmHy nepesazy, adanmysamucs
00 30BHIWHIX 3MiH | 3a6e3neqyumu dos2ompuBaiuli po3sumok. BukoHaHo SWOT-aHasi3, Ha 0CHoBI
K020 BUOKDPEMJIHO CUJIbHI ma c1abKi CMOPOHU KOMNAHI, MOMCUIUBOCMI OIS PO3UWIUPEHHS
eKkcnopmy, @ MAkoxc 0esKi pu3uKuU i 3a2po3u.

Ocobnusy yBazy npuodifeHo aHanisy Cy4acHUX KoHUenuili KOHKYpeHmHuUx cmpameait,
30KkpemMa mux, Wo 6a3yrmbcs Ha Mooessx, 3anponoHoBaHux Madkiom [lopmepom, SKi
BKJIHO4ArOMb cmpamezii 1idepcmasa 3a sumpamamu, ougeperuiauii ma poKycyBaHHs. [JoCioxeHo
Maxoxc nioxoou 0o popmyBarHHs cmpamezit Ha OCHOBI K/1to40BUX KomnemeHuil, po3pobeHux K.K.
lpaxanadom | [. Xamenom, AKi CNPSIMOBAHI HA BU3HAYEHHS MA PO3BUMOK YHIKAJIbHUX
moxcausocmel KoMnaxii. ¥ cmammi doembscs Npo me, K Ui NiOXoo0u MoxCymb 3amiHUMucs 0o
VKPAIHCbKUX NIONPUEMCMB, WO NJAAHYIOMb eKCNAaHCito Ha puHKy €C ma bausbkozo Cxody,
36i71bWYrOYU NOMeHUian 0J19 3aJ1y4eHHs HOBUX KIEHMIB i napmHepis

JlodamkoBo BUCBIMIEHO MOXJIUBOCMI, NOB’A3AHI 3 BUKOPUCMAHHAM Y200 NpPO BiJlbHY
mopeiB/ito, MAKux sK y200u NPo acouiayito 3 €C, AKi cnpusitomb CNPOWLEHHH BUXOOY HA EBPONEUCHKI
PUHKU. [IpONOHYEMbCS HU3KA pekomeHOauill ujo000 BOOCKOHAJIEHHS J1I02ICMUYHUX NPOUECIS,
3MIUHeHHs1 6peHdyY Ha MiXCHapoOHOMY PiBHI Ma y4acmi 8 CNeyianizosaHux 3axo0ax 015 NiOBULLEHHS
BNI3HABAHOCMI KOMNAHI.

30iticHeHo aHasi3 OCHOBHUX (IHAHCOBUX NOKA3HUKIB nionpuemcmsa. Xoya y 2022 poui
CNOCMepi2aeMbCA NeBHe 3HUMCEHHS, 3a2ajoM meHOeHYis 00 3pocmarHHsl 3bepicaemacs. 3Ha4yHe
3pOCMaHHsA Yucmoao 0oxody y 2023 poui cBid4umb NPO YCNituHy peanizauito cmpamezii KoMnaHii
ma 36inbweHHa 0bcseis Npodaxcis. Bapmo 3d3Ha4yumu, Wo memnu 3pocmarHsa cobisapmocmi
Bi0NoBI0aroMb MemMnam 3poCMAHHS Yucmo2o 00xody. [1o3umuBsHa OUHAMIKA YUcmo2o NpUbYmKy
NPOMS20M YCiX MPbOX POKIB € NPAMUM OOKA30M YCNiUHOI Qi/IbHOCMi KOMNAHiII.

30iticHeHo po32/150 nomeHUitHUX Moxciusocmed, Wodo ekcnopmy mosapHoi'2pynu 441113
Jlepes’aHutl M/J]®. 30ilicHeHa OuiHKA 30BHIUWLHBO20 cepedosuwa nionpueMcmad. OCKiIbKU
nionpueMcmBo 3admMaemscs, $K IMNOPMOM, MAK | eKcnopmom B Xo0i pobomu po32/sHymu
MOXCIUBOCMI BUXOOY HA HOBI PUHKU, K B8 AKOCMI iMNOpMepa, mak i3 MOYKY 30py PO3UWIUPEHHS
PUHKY eKCNopmoBaHoi NpoOYKUii. NIONPUEMCMBO MA€E 3HAYHUU NOMeEeHUIan 0718 YCNiluHO20 BUXOOY
Ha 3apybixHi puHKu, 30kpema €C ma bausbkul Cxid. SKicHa npodykyis, wo Bi0nosidae
MDKHAPOOHUM —~ CMAHOApmasM, Mma Haaa200xceHi  JI02ICMUYHI  JIGHUOXCKU €  BA20MUMU
KOHKYpeHmHUMU nepesazamu. KpiM moe2o, ICHyro4i mopaosesibHi y200u, maki SK Y2o0a npo
acoujauito 3 €C, cmBoOprOOMb CNPUSMJIUBI YMOBU OJIS 30BHILUHbO-EKOHOMIYHOI QiSi/IbHOCMI
nionpuemcmaa.

Takum 4uHom, pe3ysibmamu 00CIOHeHHS 0aromb BUSIB/IEHHS e(bekmuUBHUX [HCMPYMeHmIB
MIiXCHApPOOHO20 PO3BUMKY MA Nioxody 00 GopMyBAHHS CMIUKUX KOHKYpeHmMHuUx cmpameeit, aKi
BPAX0BYHOMb 0CO6IUBOCMI Ui/IbOBUX PUHKIB [ CNPUSHOMb NIOBUULEHHIO PUHKY.

Keywords: export strategies, strategy implementation tools; comprehensive approach;
environmental assessment.

Knto4osi criosa: ekcnopmHi cmpameeii, IHCmpyMeHmu peasizauii cmpameeit, KoMnieKcHUd
nioxio, ouiHKa cepedosuLa.

lNocmaHoska npobsiemu.

CyyacHull 6i3HeC YHKUIOHYE B YMOBAX XOPCMKOI KOHKYPeHUil, Wwo BumMazae si0 nionpuemcmas
nocmiliHoi adanmauii ma NowyKy HoBuX pitieHb. OOHUM 3 KHHYOBUX IHCMPYMeHmIB 0/ 00CA2HEHHS
yenixy € cmpameeis. Po3yMiHHA cymHocmi cmpamezii € HeobxioHo ymosor 018 6y0b-9Ko20 bi3Hecy,
0cob/1uB0 019 MUX, XMO NJAHYE BUUMU HA MIHHAPOOHI PUHKU. AOxe came cmpamezis 003B80J9€
BU3HAYUMU HANPSMKU PO3BUMKY KOMNAHII, po3nodinumu pecypcu ma miHimizysamu pusuku. CyyacHa
eKOHOMIKAa NOCMIHO 3MIHKEMBCS, CMBOPHOHYU HAO3BUYAUHO BUCOKUU piBeHb KOHKYpeHUii 015
nionpuemcma BCix 2any3sel. []ng 00Ca2HeHHS YCnixy Ma BUXCUBAHHS HA PUHKY, Cy6 ‘€KmMU 20cN00ApHoOBAHHST
NOBUHHI po3pob1IaMmU Ma BNPOBAOHCYBAMU epeKmUBHI KOHKYpeHmMHi cmpamezii.

AHai3 0cmanHix oocnioxeHb ma nybnikauid.

Haod docnioxeHHIM npouecis peanizauii cmpamezit npaurosasu maki 8ioomi Haykosui, AK: banaH
B.l., boeauybka H. M., bosiomiHa I. M., 3anoza 3.M, IsaweHKko I. A., Kauemip A., KoemyH O.l, CaeHKo M. I.
ma iHwWi. He3gaxcaro4u Ha YucieHHi 00CioxeHHs y uil cgepi, npobiema 3a1uiaemsCs AKMyasibHOK
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yepes NOCMIUHI 3MiHU B 30BHIWIHIX | BHYMPILWHIX yMoBax Ois/ibHOCMI nidnpuemcmas, 2/106a1i3auito
PUHKIB MA NOCUMCHHSI KOHKYPeHUli. LLJopiyHO 3'aB/I9H0MbCS HOBI pakmopu, W0 BNAUBAKOMb HA
epekmuBHICMb CMPame2iyHo20 YnpassiiHHS, ceped AKUX — MEexXHOI02i4HI IHHOBAUI, 3MiHU B CNOXCUBYUX
nepesazax ma ekoHOMiYHa HecmabiibHICMb. Lle nidBuLLYE Bax)uBicMb 2/1U6OK020 BUBYEHHSI MeMU,
NiC/IS 4020 KOMNAHIAM C1i0 Kopuzysamu c8oi cmpamezii, ujob 3abesneqyumu cmabiyibHICMb | pO3BUMOK
B YMOBAX HeBU3HAYeHOCMI.

Mema cmammi: docrnidumu egpekmuBHi nNioxoou 0o ¢popMyBaAHHS KOHKYPEeHMHUX cmpamezit 0715
nionpuemMcms, AKi NJIAHYHOMb BUXIO HA MIX¥CHAPOOHI PUHKU, 3 YPAXYBAHHAM Cy4ACHUX BUK/IUKIB
30BHIiWHb0O20 CepedoBuLLd, Ma HA0amu pekomeHOauli Woodo NIOBUULEHHS KOHKYPEeHMOCNPOMOXHOCMI B
YMOBAX eKOHOMIYHOI HecmabisibHOCM.

BUKJ/1G0 OCHOBHUX pe3y/ibmamis 00C/TiOXeHHS.

PO3yMIHHSI CymHOCMI NOHSIMMS MepMiHy «cmpameeis» € ¢pyHOamMeHmaabHUM eaemMeHmom OJis
6y0b-9K020 NiONpUEMCMBA, WO NpdeHe 00csemu YCnixy B CY4acHOMY KOHKYPeHmMHOMY cepedosulll, Y
momy Yucsi, Npu 6aXcaHHi Buxody Ha 3apybixcHi puHKU. TOMy, NO-nepuie, OOUiIbHUM BBAXCAKD BU3HAYUMU
came 0eiHiuiro Ubo2o NOHAMMA. [JOC/IOMYOYU HAYKOBI 0Xcepesid, MOXHA 3p0bumu BUCHOBOK, WO [CHYE
b6azamo nioxo0dis BU3HA4YeHHS NOHAMMSA «cmpamezis» [ 2,5,7].

Haykosui NpoONOHYHOMb PI3HI BUSHAYEHHS cmpameeii, azie y3d2aibHeHO. Cmpamezis — ye Wiisx
docseHeHHs KOHKYpeHmMHoI' nepesazu ma 3abesneyeHHs Cmitiko2o po38UMKY NiONPUEMCMAA.

Cmpamezia nionpuemcmaa — ue 0emasibHo po3pobieHul naaH 0id, cNpIMOBAHUL Ha 0OCS2HEHHS]
dosecocmpokosux uinel y OUHAMIYHOMY PUHKOBOMY cepedoBulli. BOHA BU3HAYAE, AK KomnaHis byde
KOHKYpYyBAMU 3 [HWUMU YYACHUKAMU PUHKY, 3ajy4amu ma YympumyBamu KJIEHMIB, a MAKOXC
adanmysamucs 00 3MiH 30BHIWUHbO20 cepedosuLa [4].

Y cyyacHux pUHKOBUX YMOBAX KOHKYDPEHMHI cmpameeli, 3anponoHOBAHI AMEPUKAHCbKUM
ekoHomicmom Madknom [Topmepom, 3006ys1u Be/IUKY NONYISpHICMb. BionosioHo 0o (1020 MemoouKu,
Bubip cmpamezii nidnpuemMcmaa 3anexcums B8i0 0BOX K/IHOYOBUX (PAaKmopis: muny KOHKYPEeHMHOI
nepesazu ma macwmabis pUHKY, Ha sKomy die KomnaHis. KOHKYpeHmMHa nepesaza noJisi2ae 8 momy, Wo
nionpuemcmao abo (1020 NPOOYKUIS MAromeb Kpawii XapakmepucmuKu NOPIBHAHO 3 IHWUMU 2paBusmMu
PUHKY. e cnpusie 3MiuHeHHI0 PUHKOBUX NO3Uyiti ma docseHeHHIo 6ax)caHo2o pisHs npubymkosocmi [1].
BooHouyac, us KoHuenuis He € €EOUHOO; ICHYE 6azamo iHWUX NiOX00iB.

Cmpameeii, 3anponNOHOBAHI BIOOMUM AMEPUKAHCbKUM eKoOHOMICmom Madkaom [Topmepom, maki
8K nidepcmso 3@ sumpamamu, ougepeHyiauid ma GOoKYyCYBaHHS, MAaromMb  KislbKa  CNIJIbHUX
Xapakmepucmuk. BoHU cNpSIMOBAHI Ha 00CS2HEHHS BULLL020 PIBHA NPUOYMKOBOCMI NOPIBHSIHO 3 CEPeOHIM
no 2asnysi, 3a6e3neqyroms 3axucm 8i0 BNIUBY N'AMU CUJT KOHKYPEHU], CNPUSFOMb 3HUMEHHIO BUMPAm |
00380/190Mb epeKkmuBHO BUKopucmosysamu epekmu macwmaby. Kpim moeo, ui cmpamezii daroms
3MO2Y OMPUMAMU 3HAYHY YACMKY PUHKY Ma BCMAHOBIOBAMU KOHKYDPEHMOCNPOMOXCHI UiHu [6,7]

KoHuenuis Kiro4osux Komnemeruid, po3pobrieHa iHoiticbkkum ekoHomicmom K. K. lpaxanadom ma
aMepUKaHCbKUM YNpasJiiHCbKUM KOHCY/IbmaHmom [api Xamesiom, 3a/7UIGEMbCS aKmyasabHor U
CbO20OHI. BOHU BU3HAYArOMb KJ/IKOHOBI KOMNemeHUii K OCHOBHI YHIKasbHI 30i6Hocmi 6i3Hecy, AKi
3a6e3neyqyromb KOHKYPeHMHY Nepesazy. IXHsa KOHUenuis NPONOHYE an20pumm BUSBIEHHS MA NIOMPUMKU
Uux KoMnemewuit, akueHmyro4u yaazy Ha 080X HaNPAMKAX: KOHKYpeHUii 3a matibymHe ma bopomsbi 3a
KoMnemeHUii. Lle BKIHYde CMBOPEHHS CMpame2iqyHoi apximekmypu ma YynpassiiHHSA KOHKYPEHMHOH
B3aemodiero. KoHuenuisi NiOKpecstoe BaXUIuBICMb PO3BUMKY YHIKAZIbHUX HABUYOK | mexHosoald,
iHmezpauii- K/iro4oBuxX KomMnemeHuili ma 36i1bWeHHs YacmKu KJto4o8020 NPOOYKmMy 8 0ig/IbHOCMI
KomnaHii. Lle 3a6e3neyye suwuti npubymok, 3Ha4Hy pUHKOBY YaCmMKY Ma YHIKaabHICMb NPOOYKUII, U0 0ae
KOMNAHIi cunibHy KOHKYpeHmHy nepesazy [7].

Bubip pexcumy Bxo0y € 00HUM 3 HAUbi/IbLW cmpamezidHuUX acnekmis MixHapooHo2o0 bizHecy. Bubip
cmpameeii BUX00Y Ha MiXHApOOHUU PUHOK € IHCMUMYYIdHUM DiLUeHHSIM, siKe BKIHoYae BUbIp Uilb0BO2O
PUHKY, pexcum B8Xody, MapkemuH2osul naaH i cucmemy KOHmMPoJiro. [1pasusibHe pilueHHs U000 pexcumy
8x00y 0a€ 3M02y KOMNAHISIM BUUMU HA Ui/IbOBI 308HIWHI PUHKU 3 YCIMA AKMUBAMU. Pexumu BX00Y MOXCHA
32pynysamu 8 Mmpu Kame2opii; Memoou, 3aCHOBAHI Ha eKCcNopmi, Memoou, He NOB'A3aHi 3 AKUiOHepHUM
Kanimasnom (KOHMPAkmHe BXOOXeHHS) ma mMemoou y4acmi 8 Kanimasai (iHBecmuuiliHe BXOOXEHHS).
Memoou Ha oCHOBI ekcnopmy Moxcyms bymu abo HenpsaMum ekcnopmom, abo NPAMUM eKCNOPMOM.
OCHoBHUMU opmamu memo0diB HEaKUioHepHo20 Kanimasy (KOHMpPakmHo20 BCMYyNY) € 1iueH3yBaHHa ma
¢paryadsuHe, a memodis y4acmi 8 kanimasi (iHeecmuyitiHo2o Bxo0y) — NpsimMi [HO3eMHI IHBecmuufi,
CNIZIbHI NIONPUEMCMBA MA NO2/IUHAHHS, A MAKoX< 3aumms [3,5].
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JlocnioxceHHa nposedeHo 3a Mamepiaaamu NioNPUEMCMBA, SKe MAe OCHOBHUU BUO 0iF/IbHOCMI 3a
KBE/] 46.73 «Onmosa mopeisns 0epesuHoro, byoisesibHUMU Mamepiaaamu ma CaHimAapHO-MexHIYHUM
0671a0HAHHAM».

AHAi3 PIHAHCOBUX NOKA3HUKIB € KJIHOYOBUM [HCMPYMEHMOM OUIHKU epekmusHOCmi 0isibHOCMI
nionpuemcmsa ma tio2o ¢piHaHCcoB020 CMaHoBUWA. BiH 00380/19€ OUIHUMU, HACKI/IbKU YCNILWUHO KOMNAHIS
BUKOPUCMOBYE CBOI pecypcu, eeHepye npubymok, Kepye sumpamamu ma 30608 'a3aHHsImMU. DiHaHcosul
aHasi3 NOKA3HUKIB, MAakux sk 0oxio, peHmabesibHiCMab, IIKBIOHICMb Ma NJ1amoCcNPOMOXCHICMb, 003B80JIS€
2nubwe 3po3ymimu GiHaHcosy cmildkicms KOMNAHii, BUSBUMU CUJIbHI Ma c1abKi CmopoHU ii 0ig/ibHOCMI
ma BuU3HAYUMU MOXUIUBI HANPAMU NOKPAULEHHS pe3y/ibmamis.

[lionpuemcmaso cneuianizyemscsa Ha onmositi mopeissii 0epesuHoro, bydisesbHUMU Mamepianamu
ma mexHiYyHuUM 06/1a0HaHHAM. OCHOBHA Oisi/IbHICMb NIONPUEMCMBA CNPSAMOBAHA HA 3abe3nedYeHHs
6ydiBesibHUX NIONPUEMCMB MA Po30PIbHUX MA2A3UHIB HEObXIOHUMU KOMNIeKmMYroYumu 019 6y0iBHUUMBA
ma pemoHmy. [1ioNpUEMCMBO PO3MALLIOBAHE Yy M. BiHHUUS, U0 0ae oMy BU2IOHe 2e02paiiyHe NOIOMEeHHS
019 102icmuyYHUX onepauid Ha Bciti mepumopii’ YKpaiHu.

OcHoBHIi moBsapHi no3uuii NionpUEMCMBA BK/IH0HYArOMb Pi3HIi BUOU 0epeBuHU, bydisesibHi mamepiaiu
KoMNieKmyrodi, wo nocmayaromscs 3 Kumaro. [1ionpuemMcmao 30ilCHHOE 3aKynisJli BUCOKOSKICHOI
NPOOYKUil, Wo BIONOBIOAE MIKXHAPOOHUM CMAHOApMamM, mMa op2aHi3ye ii docmasKky B YKpaiHy, oe
Bi0bysaembca nodasbwul npodaxc. TOB cniBnpautoe 3 6Y0iBe/IbHUMU KOMNAHIAMU, BeuKUMU
Mop20B8UMU Mepexamu ma po30pibHUMU MOP2OBUAMU.

[lionpuemcmso mMae docmamsi BUPObHUYI Ma CKAAOCbKI NOMY@#CHOCMI 018 36epieaHHs Be/IuKol
KizibKocmi npodykuii, wo 3abe3ne4qye o2o cmabiibHy NPUCYMHICMb HA pUuHKY. CKaaou nionpuemMcmsa
06/1a0HaHI Cy4acHUMU cucmemamu 36epieaHHa ma KOHMpPOoJIto SKocmi npodykuii. Lje 00380/19€ wBUOKO
BUKOHYBAMU 3aMOBJIeHHS] MaA epeKkmuBHO Kepysamu 3anacamu.

KpimMm moeo, nionpueMcmao NOCMIUHO aHani3ye puHKosi meHOeHuii ma nompebu Kai€eHmis, Wo
003B0/19€ 0ONEPAMUBHO Kopu2ysamu dacopmumeHm ma obcs2u NOCMABOK. 3aB0AKU CNiBNpayi 3
nocmayasibHUKamu 3 Kumaro ma Haaa2o0MeHUM J102iCMUYHUM Npouecam nionpueMCmBO NiOMpPUMYE
KOHKYPEHMOCNPOMOXCHI UiHU Ma BUCOKY AKICMb mMOoBapis, Wo Cnpuse ii cmabiibHOMy 3pOCMAHHIO Ha
DUHKY YKpaiHu.

[1i0 yac sitiHu TOB adanmyBsaso c8or 0isi/IbHICMb 00 HOBUX YMOB, 30cepedusulu yaazy Ha bezneui
nepcoHasy ma niompumui Kpumu4Hoi iHpacmpykmypu BiHHUUbKO20 pe2ioHy ma iHWUX NOCMPAaxcoasaux
obnacmeld YkpaiHu. TOB npodosxye nocmadvyarHHsa 6yoisenbHux mamepianisa 0718 BiOHOBIEHHS
NOWKOOMeHUX 06'€kmiB, Xumsaa ma couidibHux 6ydisesns, 8i00aro4u npiopumem pe2ioHam, o
nocmpaxcoanu 8io 6oliosux ditl. Kpim yb020, NIONPUEMCMBO AKMUBHO NIOMPUMYE CBOIX CNIBPOLIMHUKIB,
Haodaroqu iHaHcosy donomoeay, 3abezneyqyrodu poboyi Micus ma 00NOMA2aroyuU 3 PesIOKAUiEd MUM, XMOo
6y8 3myweHul Buixamu 3 HebesneyHuUX 30H.

Jlna  noodanbwoi ouiHKU CMaHosuWwda niONPUEMCMBA NPOAHAJI308AHO OCHOBHI NOKA3HUKU
piHaHcosoi 38imHocmi (mab. 1)

Tabnauys 1
[MoKa3HUKU @iHaHcoBoi 38imHocmi (muc.2pH)
2021 2022 2023

L/qcmuu doxid 8i0 peanizauii npodyKuii 5699273 538843,7 6756456
(mosapis, pobom, nocsiye)

IHWi onepauiliHi doxodu 5604,6 147514 21299 8

IHWi doxodu 0,0 88 7,7

Paszom doxoou 5755319 553603,9 696953, 1

CQ6/BG,DIT)/CIT)b peasizoBaqoi’ NpooyKufi 5114698 4482627 589356,6
(mosapis, pobom, nocsye)

[HWI onepauitHi sBumpamu 367378 785720 57444 6

[HWi Bumpamu 321,3 2606, 1 867,6

Pazom sBumpamu 548528,9 529440,8 647668,8

QiHaHcosul pe3yibmam do 27046,6 241631 492843
0N00amKyBaHHs

[lodamok Ha npubymok 48684 4403,4 88720

Yucmud npubymok (36umok) 22178,2 19759,7 40413, 1
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Y 2021 poui yucmut doxio 8i0 peanizauii npodykuii cmaHosus 569927 muc. epH, ane y 2022 poui
BiH 3HU3UBCS 00 538844 muc. epH (Ha 31084 muc. epH abo 5,45%). O0Hak y 2023 poui doxio 3pic do
675646 muc. 2pH, Wo 03Hadyae 36inbuweHHa Ha 136802 muc. epH (25,39%). IHwi onepauiliHi doxodu
3Ha4yHo 3pocau y 2022 poui (Ha 9147 muc. epH abo 163,2%) ma npodosxcunu pocmu y 2023 poui,
docseHyswu 21299,8 muc. 2pH.

LlJodo Bumpam, cobisapmicme peanizosaHoi Npodykyii smeHwunacs Ha 12,36% y 2022 poui, a y
2023 poui 3pocna Ha 31,48%, docseHyswu 589357 muc. epH. IHwi onepauiliHi sBumpamu 3Ha4YHo 3pOc/u
v 2022 poui (Ha 113,87%,), ane 3Husunuca y 2023 poui. IHWi Bumpamu maxkox 0emoHCmpysaau Cymmesi
KOIUBAHHS, 00CSeHYBUWU MAKCUMA/IbHO20 piBHS Y 2022 pou.

3azanom ¢piHarHcosul pesysbmam 00 0N00amMKyBaHHSA 3meHwuBscsa y 2022 poui, ane y 2023 poui
noKasas 3HayHul npupicm 0o 49284 muc. epH (Ha 103,97%). icns BpaxysaHHs nodamky Ha npubymok
yucmud npubymok y 2023 poui caeHys 40413 muc. 2pH, wo matxe BOBiYI Nepesullye NOKA3HUK

nonepeoHb020 POKY.
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PucyHok 1 — OCHOBHI NOKA3HUKU ¢piHaHcoBoi 38imHocmi TOB  3a nepiod 202 1-2023pp., MJIH 2PH.

Jlari csidyamb npo no3umusHy OUHamiky npubymkosocmi nionpuemcmaa y 2023 poui 3aB0sKu
3POCMAHHK 00X00iB MA KOHMPOJIHO HAO BUMPAMAMU, WO NIOBULLUIIO 3a2AsIbHY GiHaHCoBY CMItKICMb.

lposedeHo 20pu30HMAsIbHUU Ma BepmMuKaibHUl aHasiz cmamed 6anaHcy.

BcmarossieHo, wo Haubinbwly 4acmuHy CmMaHosasams o0bopomHi akmusu 8 mexax 97 % .
HeobopomHi akmuBsu 3Haxo0ambcsl B8 Mmexcax: 3 3,28% y 2021 poui do 2,22% y 2023 poui. O6opomHi
aKmuBsu , Hasnaku, 3pocmaroms. 3 96,72% y 2021 poui 0o 97,78% y 2023 poui. Taka BUCOKA 4acmKa
0060pPOMHUX AKMUBIB MOXEe CBI04uUMU NPo NiOBUWEHY yBazy 00 KOPOMKOCMPOKOBUX AKMUBIB, W0
NoB8’a3aHO 3 BUCOKUM piBHeM 3anacis i debimopcbKoi 3abop2osaHocmi. BaacHul kanimasa 0emMoHCmpye
pi3ke 3pocmanHHs: 3 14,31% y 2021 poui 0o 38,89% y 2023 poui. Lle nos’a3aHo i3 36i1bWeHHIM CyMu
Hepo3n00ineHo2o NpUbYMKY i CBI0YUMB NPO 3HAYHE NIOBULLEHHS iHaHCOBOI cmilikocmi nidnpueMcmaa
ma 3MeHWeHHS 3a1eXHOCMI BI0 30BHIWHIX Oxcepes QiHaHCyBaHHSA. [NomoYyHi 30608'93aHHA CYmMmMEBO
3HUMCYOMBbCA: 3 85,69% y 2021 poui 00 61,11% y 2023 poui. L{e no3umusHul cu2Has, uio nionpueMcmso
3HUMCYE CBOI KOPOMKOCMPOKOBI bopau abo onmumisye 30608 'a3aHHS

Omxce, hIHAHCOBI NOKA3HUKU NIONPUEMCMABA CBIOYAMb NPO 3HAYHI 3MIHU Y JIIKBIOHOCM,
Ns1amocnpomMoxHocmi ma peHmabesbHocmi 3a nepiod 3 2021 no 2023 pp. KoegiyieHmu nikBioHocmi,
30KpemMa NomMoYHoi ma WwBUOKOi, NOKA3a/iu NO3UMUBHY OUHAMIKY, WO CBIOYUMbL NPO NOJINUIEHHS
CNPOMOXCHOCMI NIONPUEMCMBA BUKOHYBAMU CBOI 30608 '93aHHA. [1i0BUWEHHS KoediuieHma aBmoHOMIl
0o 0,389 2023p. BKaA3ye Ha 3pOCMAHHS PiHAHCOBOI HE3AHHOCMI, MO0 AK 3MEeHWeHHS (BiHaHCOBO2O
Bayess CBI0YUMb NPO 3HUXEHHS Pusuky bavkpymcmsa. [lpome, y aHanizi 0i1o8y akmusHIiCMb
CnoCMepieaembCs 3HUMXEHHS KoegiuieHmis obopomy 3anacis i 0ebimopcbKy 3abopzosaHicms. Ane
302a/bHa OUHAMIKA@ No3umuBHAa. 3Ha4YyHi obcseu peanizauli, AKi 36ibWYEMbLCH, NPUOYMOK W0
3a/1UWAEMbCA Yy PO3NOPAOXEHH! nionpuemcmaa 36inbweHo y 2023p. malie y 08idi, wo € Oyxe
NO3UMUBHUM pe3ysibMmamom

OcHosHull BuO disbHocmi 3a KBE/J 46.73 — OnmoBa mopeisis 0epeBuHoto, 6ydisesnbHUMU
mamepiaaamu ma CaHimapHo-mexHiYHUM 06J1a0HAHHAM. Bcbo2o 3a uum KBE/] 43.73 3apeecmposaHo 36
411 cyb’ekmis, y m. 4. 22 muc. nionpuemcms i 14 muc. @O/
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Tabauug 2
OUiHKa NOI0M#CeHHA NIdnpUEMCMBA Ha puHKY 3a KBE/] 46.73

2019 2020 2021 2022 2023
Yacmka puHky, % 0,02 0,02 0,03 0,06 0,06
Yacmka Ha cybpuHKy, % 0,19 0,16 0,19 0,64 0,62
Micye KkomnaHii 8 cekmopi 2349 2728 2073 825 947
Micye KoMNaHii' Ha puHKy 614 662 497 228 254
Micue KoMnaHii' Ha cybpuHKy 84 108 90 26 17

MobydosaHo Ha ocHosi [8]

Yacmka puHKY KOMNAHii 0eMOHCMPYE NO3UMUBHY OUHAMIKY SK HA 3A2AIbHOMY PUHKY, MAK i Ha
CYOPUHKY (DUHOK, WO Ha piBeHb Huxye 3a KBE/] 46.73) wWo BKA3ye Ha epekmusHicmb 0bpaHoi
cmpamegii, ycniuwHy KOHKYypeHmHy 6opombby came 8 ybomy ceemeHmi. pagidyHo 0aHi npusedeHi Ha puc.
1.
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PucyHOK 1 — [lo/ioxeHHs NiONpUEMCMABA Ha 2aJ1y3eBoMy puHKY [8]

KomnaHisi deMoHCmMpye cmilike nidBUUEHHS CB020 pelimuHay B CeKMOpPI MAa HA 3a2a/1bHOMY PUHKY,
Wo CBI0YUMb NPO 3POCMAHHS i KOHKYpeHmMHuUX nepesae. Halbinbw nomimHe 3poCmaHHs 8i0byBaembCs
came Ha pisHi CYOPUHKY, ue pe3ysibmam Ccneyianizauii KoMnaHii Ha BY3bKOMY CeaMeHmi pUHKY ma
YCNiWHOI KoHKYpeHmHoi 6opombby came 8 ubomy ceameHmi. Dakmopu, Wo BNIUBAOMbL HA PUHOK
bydigesibHUX Mamepianis npedcmassieHi y mab. 3.

Tabnuug 3
dakmopu, Wo BNIUBAKOMb HA PUHOK bydiBesibHUX Mamepianis
byoisenbHa lonum Ha 6ydisesibHi Mamepiasu micHo nos's3aHull 3 obcseamu b6yoiBHUYMAA.
aKmuBsHIicmb byob-aki 3miHU 8 6ydiBenibHIl 2any3i (Hanpukiad, cnad abo nioliom) 6e3nocepedHbo
BN/IUBAKOMb HA Yel cezmeHm PUHKY.
LliHu Ha 3MiHU UiH Ha 0epesBuHy, Hagmy (0718 BUPOOHULMABA NOIIMEPHUX Mamepianis) ma
CUpOBUHY iHWi CUPOBUHHI pecypcu 6e3nocepedHbOo BNAUBAOMb HA CObIBApMIcMb NPOOYKUII
ma ii' UiHY Ha PUHKY.
TexHo02i4HiI losisa HoBux bydiBeIbHUX Mamepiasis ma mexHoa02il Moy e 3MIHUMU
3MIHU CMPYKMYypY PUHKY MA CMBopUMU HOBI MOXIUBOCMI 015 bi3HeCy.
ExonoeiqHi 3pocmanHsa csidoMmocmi w000 eKkoa02i4HUX NPobIeM CmUMYJIFOE NONUM HA
cmaHoapmu eKoJ102i4HO Yucmi bydisenibHi Mamepiasu.
JlepxcasHa JlepxcasHi npozpamu niompumku 6y0iBHUUMABA, 3MiHU 8 NOOamMKo8il Nosimuu,
noJslimuKa pezysItoBAHHSA PUHKY byOMamepiasigs makox: BNaUBAr0Mb HA QifiIbHICMb KOMNAHIU.

HassHicmb 36411 cyb'ekmis 20cno0aproBaHHs CBIOYUMb NPO BUCOKUU piBeHb KOHKYpeHUii Ha
UbOMY PUHKY. Komnawii, wio npauyroroms y Uil 2asaysi, 3Ma2aromsCcsi 3a KJIEHMIB, NOCMAYaabHUKIB Ma
PUHKOBI YacmKu. YcniwHa cmpameeia nionpuemcmsa B8 asay3i onmosoi mopeisni 6yodisesbHuUMU
mamepiaaamu NoBUHHA bymu KOMNJIeKCHO | BpaxosyBamu K BHYMPIWHI, Mak [ 308HIWHI ¢akmopu.
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MocmilHul po3sumok, adanmadu,isi 00 3MiH PUHKY Ma OpiEHMAuis Ha KJIIEHMA € K/H4oBUMU ¢akmopamu
Yenixy.

[1ionpuemMcmBo Bede akmuBHY 308HIULIHbOCKOHOMIYHY OifiibHICMb . 30ilCHIOE K eKCNOPMHI, Mak i
iMnopmHi onepauii . 3 memoro po3pobku cmpamezii po3sumky nposedeHo SWOT-aHasi3 cepedosuld .
OkpecneHo Strengths (CunbHi cmopoHU) QisisibHOCMI:

1. SKicHa npodykuig — naumu 0epesoBOJIOKHUCMI Ma NJaacmmacosi NOKpUmMmSs 8ionosidaroms
MIDXHAPOOHUM CMAaxHodapmam, Wo CNPUSE KOHKYPEHMOCNPOMOXCHOCMI HA 30BHIUIHIX PUHKAX.

2. HanaeooxceHe nocma4yaHHsI cupoBUHU — 00B20MpuBase cnispobimHUYMBO 3 NOCMAYabHUKAMU
3 Kumatro 3abe3neyqye cmabiibHe NOCMAaqyaHHs KOMNJIeKMYHYUX.

3. THy4YKicmb BUPObHUYMBA — MOXCIUBICMb adanmauii BUpobHUYUX NPOUECiB Nid BUMO2U HOBUX
DUHKIB.

4. [locBio Ha BHYmMPIWUHbOMY PUHKY — YCnituHUt 00CBI0 npodaxcy B8 YKpaiHi, w0 003B0JISE
epekmusHoO macwmabysamu Oif/IbHICMb HA IHWUX PUHKAX.

Weaknesses (Cnabki cmoporu):1. ObmexceHull ekcnopmHull 0ocsi0 — NiONPUEMCMBO He Mae
docmamHbo20 00cBidy B 3E/], WO MOX3te Cmamu NepenoHoK HA NOYaAmKOBUX emanax BuUX00y Ha
3apybiKHI PUHKU.

2. BiocymHicmb  MiXHApoOHUx cepmugikamis —HeobxioHicmb OmMpUMAaHHs 000amKoBUX
cepmudpikauiti (Hanpukaad, CE dna €C), Wwo Moxe ynoBisibHUMU BUXIO HA PUHOK.

3. BiocymHicmab 8/1aCHOI 7102ICMUYHOI MEpexi —3a1exHICMb Bi0 CMOPOHHIX J102ICMUYHUX KOMNAHIU
0/19 opeaHi3auji 0ocmasKku NPoOYKUii 3a KOPOOH.

4. ObmexceHi MapkemuH20Bi pecypcu —HedocmamHil 0ocsid ma obcseu iHBecmuuil 8
MXHAPOOHUU MapKemuHe i NpOCyBaHHS bpeHdy 3a Mexcamu YKpaiHu.

Opportunities (Moxciusocmi) — ):

1. Po3wupeHHs Ha puHKu €C ma bu3bko2o Cxody — nomeruian 0719 36iibWeHHs eKcnopmy
3aB80AKU BUCOKOMY NONUMY HA NPOOYKUIHO B UUX PE2iOHAX.

2. BukopucmatHs y200 npo BisibHYy MOp2iBJito — CNPUSHHS 00CMyny HA pUHKU KpaiH €C 6e3 MumHux
bap 'epis 3a805Ku y200i npo acouiayito 3 €C.

3. Yyacmeb y MiXHapoOHuUX BUCMABKAX MA MeHOepax — MoOXJIUBICMb NIOBULEHHS BNI3HABAHOCMI
b6peHdy ma 3as1y4eHHs HOBUX NAPMHEPIB Yepe3 y4acma Y CNeuianizosaHux 3axo0ax.

4. 3pocmaHHa nonumy Ha eKoJo2iyHi mMamepianu — meHOeHuii 00 36i/bUWeHHs nonumy Ha
eKoJs102i4HO Yucmi bydisesibHi Mamepiasnu, wo 8ionosidaroms CBIMOBUM eKo102iHHUM CMAaHOapmam.

Threats (3azpo3u) :

1. BoeHHi Oii Ha mepumopii’ YKpaiHu — HecmabiibHa cumyauis 8 KpaiHi mMoxce BNJIUHYmMuU Ha
BUPObHUYI npouecu, J102icmuKy ma 30amHicmb 00 BUKOHAHHA KOHMPAKmMIB8 i3 3aKOPOOHHUMU
napmHepamu.

2. KonusaHHsA UiH Ha cupoBUHY mMa J102iICMUKY — 3ae#HICMb Bi0 IMNOPMHUX KOMNOHEeHMI8 ma
3POCMAHHA BUMPAM HA MPAHCNOPMYBAHHS Yepe3 e7106a/bHi eKOHOMIYHI pakmopu.

3. Bucokull piBeHb KOHKYPeHUil Ha MiXCHAPOOHUX PUHKAX — 3HAYHA KOHKYPeHUIsl 3 BOKY JI0KA/IbHUX
ma 2106a/1bHUX BUPOOHUKIB aHan02i4HOI NPOJYKU.

4. Pu3uku noB's3aHi 3 KOJUBAHHSAM BAJIFOMHUX KYPCiB — BNJIUB 3MIH Y BAJIFOMHUX KYPCax HA
¢giHaHcoBi pe3ysbmamu  NIONPUEMCMBA, OCKIIbKU eKCNopmHIi onepauii Bumazaroms pobomu 3
IHO3eMHUMU BA/IFOMAamu.

5. TexHiyHi 6ap'epu ma sumoau cepmudikauii — ¥copcmki cmaHoapmu ma sumoau 00 NPOOYKUil Ha
HOBUX PUHKAX MOXCYMb CMBOPHBAMU Nepewikoou 018 WBUOKO20 BUXOOY.

Ha oOpyeomy emani: 0na 3'ACyBaHHS BNJIUBY (AKMOPIB NPOBEOEHO PAaHMCYBAHHS 3d2p03 Ma
moxciusocmed, ki npusedeHo y Tabauusax 4, 5.
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Tabnuus 4
Mampuys 3aepo3
VimosipHicmb PylHyBaHHS KpumuyHut cmaH | Baxkul cmaH «/leaki yoapu»
peanizauii
3a2po3u
Bucoka 1. Bo€HHI Oif Ha | 2. KOAuBAHHA UiH 5. TexHiyHi 6ap'epu ma
mepumopii HA CUpOBUHY Ma Bumoau cepmudikauii —
YkpaiHu — JI02ICMUKY — JXOPCMKi cmaHdapmu
HecmabinbHa 3anexHicms Bio ma Bumoau 00 NPOOYKUJi
cumyauisi 8 IMNOPMHUX Ha HOBUX PUHKAX
KDAiHi MoXe KOMNOHeHmI8 ma MOXYMb CMBOPrOBAMU
BNJIUHYMU Ha 3pOCMAHHsA nepewkoou 0715
BUPObHUYI sumpam Ha WBUOKO20 BUXODY.
npouecu, MPpaHcnopmyBaHHs
JI02iCmMuKy ma yepes 2106a/1bHI
30amHicmb 00 | eKOHOMIYHI
BUKOHAHHS pakmopu.
KOHMPAakmisg 3
3aKOPOOHHUMU
napmHepamu.
CepeoHs 3. Bucokut piseHb 4. Pusuku
KOHKYPeHUuii Ha noBs'sa3aHi 3
MIHAPOOHUX KOJIUBAHHAM
PUHKAX — 3HAYHA BAJTFOMHUX
KOHKYpeHuis 3 6oKy | Kypcis — snius
JIOKA/IbHUX Ma 3MIH Y
25106abHUX BAJTFOMHUX
BUPOBHUKIB Kypcax Ha
aHanoeiqHoi piHaHcoBi
NPOOYKUi. pesyabmamu
nionpuemcmaa,
OCKI/IbKU
eKCNOPpMHI
onepauii
BUMA2aroms
pobomu 3
IHO3eMHUMU
Ba/rOMamu.

BcmaHoB1eHo, Wo BUCOKOI IMOBIPHICMIO 3 PYUHIBHOK CUIOK HA/IeXimb 3a2po3a nio N 1. - BOEHHI
0ii Ha mepumopii YKpaiHu — HecmabinbHa cumyauis 8 KpaiHi Moxce 8nJuHymu Ha BUpobHUYI npouecu,
J102ICMUKY ma 30amHicmes 00 BUKOHAHHS KOHMPAKMIB i3 3aKOpOOHHUMU NAPMHEpamu.

Ceped moxcnusocmell IKi Marome BUCOKY IMOBIDHICMb ma cusibHUl 8nus c/1id siomimumu Ne 1. -
PoswuperHss Ha puHku €C ma bausbko2o Cxody — nomeruian 0715 36i/ibWeHHs eKcnopmy 3aB08KuU
BUCOKOMY NONUMY HA NPOOYKUIHO B UUX PE2iOHAX.
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Tabnuug 5

Mampuuss Moxxiusocmed

VIMosipHicmb CunbHud BnauB lomipHud 8nauB

BUKOPUCMAHHS

MOXCIUBOCMI

Bucoka 1. Po3wupeHHss Ha puHku €C ma | 2. BuKopucmaHHsi Y200 Npo  BiJlbHYy
bnuszbko2o Cxody — nomewHyian 018 | mopeis/ito — CNPUSHHA 00CMyny Ha
36i/1bWEHHS ekcnopmy 3aB808KU | puHKU KpaiH €C 6e3 mumHux 6ap'epis
BUCOKOMY NONUMY HA NPOOYKUi0 B UUX | 3aBOSKU y200i npo acouiauito 3 €C.
DE2i0HAX.

CepeoHs 4. 3pocmaHHs nonumy HA eKoJs102i4HI
mamepianu — meHoeHuii 00 36i/1bUWeHHs
nonumy Ha ekoJi02i4Ho Yucmi byoisesbHi
mamepianu, wo sionosidaroms
CBIMOBUM €K0J102[YHUM CMAaHOapmam.

Hu3zbka 3. Vqacmb Yy MiXHAPOOHUX BUCMABKAX

ma  meHOdepax  —  MOXUJIUBICMb
nioBuweHHs BnizHasaHocmi 6peHoy ma
3a/ly4eHHs HOBUX NAPMHepIB 4epe3
Y4acms Y CNeuiasizoBaHux 3axo0ax.

Ha mpembomy emani Mixx KOMNOHeHMamu mMampuuli BCMAHOBIMBCSA JAHU02U 38°A3KIB, SKi B
nooasibWomy Moxymse 6ymu BUKOPUCMAHI NpU popmyBaHHi cmpamezii.

3 YpaxyBaHHAM BUSIBIEHUX MOX/IUBOCMeEU Ma 3a2p03 BUOKPEMJICHO 2pynu BNaUBY «Moxuiusocmi
— CusibHi/cnabki cmopoHu», «3a2po3u - CusibHI/CnabKi cmopoHU» ma CMBOPEHO CMpPame2iyHa Mampuus.

P0o32/15HYMO MOXUIUBI BapiaHMu NOEOHAHHS CUIbHUX CMOPIH [ MOXIUBOCMEU. PO3WUPEHHS HA
puHKU €C ma bausbko2o Cxody — nomeHyiasn 015 36i/ibUIeHHs1 eKCnopmy 3aB0sSIKU BUCOKOMY NONUMY HA
NPOOYKUito B UUX pe2ioHax / aKicHa npodyKuis — Naumu 0epesososIoKHUCMI Ma Naacmmacosi NOKpUmMms
8i0N0BIOArOMb MiXCHAPOOHUM CMAHOAPMAM, WO CNPUSE KOHKYPEHMOCNPOMOXCHOCMI HA 30BHIUIHIX
PUHKax. KoOMNaHia Mae 3Ha4Hul NomeHuias 018 YcnituHo2o Buxody Ha 3apybixcHi puHKu, 30kpema €C ma
brusbkul Cxid. AkicHa npooykuisd, wo BIONOBIOAE MI¥HAPOOHUM CMAHOApMam, ma Haaa200HuceHi
JI02ICMUYHI JIAHUFOMCKU € BA20MUMU KOHKYPEHMHUMU nepesazamu. Kpim mao2o, ICHYr4I mop20BesibHI
yeoou, maki sk Y200a npo acouiauito 3 €C, CmBOproHoMb CNPUSMIIUBI YyMOBU 0J1 eKCNopmMYy.

Moxcnusocmi MOXYMb HIBeBAMU  CMOPOHU BUKOPUCMAHHSI Y200 NPO BiJIbHY MOP2IBJIH,
CNPUAHHA 0oCcmyny Ha puHKu KpaiH €C 6e3 mumHux 6ap'epis 3a80s8Kku y2odi npo acouiauito 3 €C
/BIOCYMHICMb BIACHOI 7102ICMUYHOI Mepexci —3a/1eXHICMb Bi0 CMOPOHHIX J102ICMUYHUX KOMNAHIU 0151
opeaHizayii docmasku NpoodyKuii 3a KoOpOoH. OCKIIbKU KOMNAHIA BX¥e MAe 3Ha4YHul nomeHuyian 0/s
BUXOOY HA 30BHIWHI PUHKU 3ABOAKU SKICHIU NpodyKuli ma yeodam npo BisibHY mopeis/ito. [lposecmu
demasnbHUl aHaii3 HasBHUX /102ICMUYHUX KOMNAHIU, OUfHUBWU iXHIO HAOIUHICMb, BAPMICMb NOC/Ye,
docgio pobomu Ha MIDKHAPOOHUX PUHKAX. Bnposadumu cucmemu BiOCMEXeHHsS BAHMAax3is,
onmumizysamu mMapwipymu 00CMABKU, BUKOPUCMOBYBAMU CYy4dCHI mexHos02ii 018 YnpasJiiHHS
3anacamu.

llone cusibHi cMopoHU,/ 3a2po3u: BOEHHI Oii Ha mepumopii YKpaiHu, HecmabisibHa cumyauis 8 KpaiHi
MOX(e BNJUHYMU HA BUPOOHUYI Npouecu, J102iCMuUKy ma 30amHicmb 00 BUKOHAHHA KOHMPAKmis i3
30KOPOOHHUMU NApmMHepamu / AKICHa NPOOyKUis, naumu 0epeBoBOJIOKHUCMI ma niacmmacosi
NoKpumms Bi0NOBIOAOMb MIX¥HAPOOHUM CMAHOApPMam, Wo CNPUSE KOHKYPEHMOCNPOMOMCHOCMI HA
30BHIWHIX pUHKax. KOMNAHia Mae 3Ha4yHul nomeruyiasn 018 YCniwHoOI eKCnaHcii Ha 30B8HIWHI PUHKU
3aB808KU BUCOKIU AKOCMI NPOOYKUII Ma HAIAa200XeHUM 102ICMUYHUM JIAHUOXKAM. [Tpome, BOEHHI Oii B
YKpaiHi ma 2nobasbHi eKOHOMIYHI BUK/UKU CMBOPHKOMbL NEBHI pu3UKU.  JJoui/lbHO akmusHe
BUKOPUCMAHHS 0epi(asBHUx Npozpam NiOMPUMKU eKCNopmy, Y4acmse Y BUCMABKAX MA MiXHAPOOHUX
3axo00ax. Pazom 3 mum CniBNPAUS 3 MDXHAPOOHUMU OpeaHizauiamu 6yde cnpusmu NoOaabUIOMy
po3BUMKY. Bcmyn 0o MixHAapoOHux acouiauit ma o6'edHaHb BupobHukis MA® dns obmiHy docsidom ma
NOWIYKY HOBUX NAPMHEPIB. PO3BUMOK OH1AUH-NPOOAXiB 0Ji5 3a/1y4eHHS] HOBUX K/TIEHMIB MA PO3WUPEHHS
2eoepadii npodaxis

llone cnabkux cmopiH i 3ae2po3 (KOJAUBAHHA UiH HA CUPOBUHY MA JI02ICMUKY, 3A/1eXHICMb Bi0
IMNOPMHUX KOMNOHEHMI8 Ma 3poCMAHHS BUMPAM HA MPAHCNOPMYBAHHS Yepe3 2/106a/1bHi eKOHOMIYHI
pakmopu/ BIOCYMHICMb B7ACHOI T02ICMUYHOI Mepexci, 3aeXCHICMb Bi0 CMOPOHHIX JI02ICMUYHUX
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Komnawit 0118 opeaHizauii docmasku npodykuii 3a KopooH). HecmabinbHa cumyauis 8 YKpaiHi moxce
npussecmu 0o nepeboiB y NOCMAYaHHI CUPOBUHU MA YCKIAOHUMU J102ICMUYHI NPOYecU. 151 3MeHUWeHHS
PU3UKIB He0bXiOHO WyKAmMu asbmepHAamuUBHI 0Xepesia CUPOBUHU B Pi3HUX KPAiHax, po3pobumu KiibKa
J1I02ICMUYHUX MAPWPYMIB, Ue 00380/IUMb MIHIMI3yBamu 8NJIUB MOXCIUBUX NepeboiB Ha NOCMAYAHHS.

BucHoBKuU. Y pe3ysiemami npoBedeH020 00C/IIOMEeHHS KOHKYpeHmMHUX cmpameziti 019 Buxody Ha
MIXCHAPOOHI pUHKU BY/1u BU3HAYeHi OCHOBHI CU/IbHI Ma c/1abKi CMOPOHU NIONPUEMCMBA, MOXJIUBOCMI Ma
302p03U 30B8HIWHBLOMY cepedosully. Ha oCHoBI aHAn3y BCMAHOBJ/IEHO, WO fKICHA NPOOYKUIS, AKa
BIONOBIOAE MIDKHAPOOHUM CMAaHOApmamM, ma HAsaBHI J102ICMUYHI  JIAHUt02U CMBOPHOMb  3HAYHI
nepedymosu 071 YCNiWHOI ekcnaHcii Ha puHkax €C ma bau3bko2o Cxody. Pazom 3 muMm, BUKJ/IUKU,
nos'a3aHi 3 Hecmabi/IbHO NOMIMUYHOK CUMYAUIEr0 8 YKPAiHi, KOJIUBAHHAM BAKOMHUX KYpCiB ma
BUCOKOH KOHKYPEHUIEH HA 30BHIWLHIX PUHKAX, Nompebytoms 0emasbHo20 BPaxyBaHHS nid 4ac C.

AHAi3 NOKA3as, W0 BUKOPUCMAHHS YMOB NPO BIJIbHY MOP2iBJito, 30Kpema 3 €C, CNPUSIE 3HUMCEHHHO
bap’epis 0/19 ekcnopmy ma 0d€ MOMIUBICMb WBUOWE [HMe2pyBamuCsa B MiXCHAPOOHY iHMe2pauito.
BooHouyac, cnabki cmopoHU NioNpUEMCMBA, BK/IHOHYAKOYU HASBHICMb BAACHOI 102iCMUYHOI Mepexdi ma
obmexceHull 00CBI0 Ha 30BHIWHIX PUHKAX, BUMA2aroms 000amMKOBUX 3YCU/Ib 018 ONMUMI3auii BUpObHUYO-
36ymoBoi cucmemu ma BOOCKOHANIEHHS MapKemuHzy. [1pONOHYEMbCA AaKMUBHEe BUKOPUCMAHHS
IHCMPYMEeHMIB MiXHApOOHO20 MAPKEeMUH2Y, 30KpemMa y4acmse Yy CneuianizosaHux BUCMABKAx, CNiBNPAUS
3 JIOKA/IbHUMU NAPMHEPAmMu, a MAaxkoi< po3WUpeHHs NPUCYMHOCMI HA MiXCHApOOHUX naamaeopmax. Lle
00380/1umb NICBULUMU BNI3HABAHICMb 6peHOy ma 3a/1y4umu HOBUX KIEHMIB.
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Abstract

Small and medium-sized enterprises (SMEs) in Vietnam play a very important role and
position in the socio-economic development of the country, accounting for more than 97% of the
total number of enterprises in the country, contributing significantly to solving employment for
workers, diversifying products and goods supplied to the market, contributing to stabilizing the
country's macro-economy. To develop small and medium-sized enterprises in accordance with the
direction of the Party and the State, it is necessary to have the participation of both state
management agencies and enterprises. State management agencies in different sectors and fields
need to have more convenient mechanisms for small and medium-sized enterprises. On their part,
small and medium-sized enterprises themselves also need to improve themselves, need to be more
dynamic, more proactive, more creative to affirm their position in the market.

Keywords: Enterprises, small and medium-sized enterprises, support for the development of
small and medium-sized enterprises

1. Overview of small and medium enterprises

In a market economy with the participation of many economic sectors, there are many criteria to
classify enterprises. In terms of capital scale, revenue, and employees, enterprises can be divided into
large enterprises and small and medium enterprises. Small and medium enterprises account for a high
proportion, more than 97% of the total number of enterprises in the country, and have made significant
contributions to the socio-economic development of the country. The following are some contents
related to small and medium enterprises (SMEs).

- Concept of small and medium enterprises

According to Article 4 of the Law on Support for Small and Medium Enterprises 2017, "1. Small
and medium enterprises include micro-enterprises, small enterprises and medium-sized enterprises, with
an average annual number of employees participating in social insurance of no more than 200 people
and meeting one of the following two criteria:

a) Total capital does not exceed VND 100 billion;

b) Total revenue of the previous year does not exceed VND 300 billion.

2. Micro enterprises, small enterprises and medium-sized enterprises are determined according to
the fields of agriculture, forestry, fisheries; industry and construction, trade and services.

However, in each different field, the regulations on small and medium-sized enterprises are
different, specifically in Article 5, Decree No. 80/202 1/ND-CP dated August 26, 2021 of the Government
stipulates the criteria for assessing SMEs as follows:

1. Micro enterprises in the fields of agriculture, forestry, fisheries, industry and construction using
an average of no more than 10 employees participating in social insurance and the total revenue of the
year does not exceed VND 3 billion or the total capital of the year does not exceed VND 3 billion.

Micro-enterprises in the trade and service sector employ an average of no more than 10 employees
participating in social insurance and have a total annual revenue of no more than VND 10 billion or a
total annual capital of no more than VND 3 billion.

2. Small enterprises in the agriculture, forestry, fishery, industry and construction sectors employ
an average of no more than 100 employees participating in social insurance and have a total annual
revenue of no more than VND 50 billion or a total annual capital of no more than VND 20 billion, but are
not micro-enterprises as prescribed in Clause 1 of this Article.

Small enterprises in the trade and service sector employ an average of no more than 50 employees
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participating in social insurance and have a total annual revenue of no more than VND 100 billion or a
total annual capital of no more than VND 50 billion, but are not micro-enterprises as prescribed in Clause
1 of this Article.

3. Medium-sized enterprises in the fields of agriculture, forestry, fishery, industry and construction
employing an average of no more than 200 employees participating in social insurance and having a total
annual revenue of no more than VND 200 billion or a total annual capital of no more than VND 100
billion, but not being micro-enterprises or small enterprises as prescribed in Clause 1 and Clause 2 of this
Article. Medium-sized enterprises in the fields of trade and services employing an average of no more
than 100 employees participating in social insurance and having a total annual revenue of no more than
VND 300 billion or a total annual capital of no more than VND 100 billion, but not being micro-
enterprises or small enterprises as prescribed in Clause 1 and Clause 2 of this Article.”

There are many different ways to promote the development of small and medium enterprises. Each
industry and each field has different ways. For example, the banking sector can have preferential interest
rates, simple loan procedures, shorter loan appraisal conditions. For the financial sector, there can be tax
incentives and customs procedures. For the industry and trade sector, there can be supply and demand
connections, bringing Vietnamese goods to domestic and international markets. For localities, there can
be incentives for leasing premises, factories, business locations, etc.

2. Current status of small and medium enterprise development in Vietnam

The role of small and medium enterprises in the economy

- Stabilizing the economy: In most economies, small and medium-sized enterprises play an
important role in contributing to economic stability, due to their flexibility in operations and ease of
changing their operating models and business methods. For a corporation or general company, changing
their operating models and business methods will be difficult, but for small and medium-sized enterprises,
this is an advantage. In addition, with their small and medium scale, these enterprises can easily
participate in providing goods and services in many different industries and fields, creating a rich diversity
of products and goods supplied to the market, meeting the increasing demands of buyers.

- Creating an important supporting industry and service sector: Small and medium-sized enterprises
often specialize in the production of a few details used to assemble into a complete product.

- Being the pillar of the local economy: While large enterprises are often based in the economic
centers of the country, small and medium enterprises are present in all localities and are important
contributors to budget revenue, output and job creation in the locality. - Contributing to promoting SMEs
to apply new technology, develop business, expand markets and increase contributions to promoting
growth, shifting economic structure towards industrialization, modernization and international
integration.

Current status of small and medium enterprise development in Vietnam in recent times

- According to the Vietnam Financial Times, Small and Medium Enterprises (SMEs) currently
account for a large proportion of the total number of enterprises in the country (97%,), contributing over
40% of GDP, 33% of total state budget revenue, creating jobs for about 36% of the total workforce,
attracting 32% of total capital and generating 26% of total net revenue in the enterprise sector. The
business fields of the majority of SMEs are mainly trade and services, industry and construction,
agriculture, forestry and fisheries, etc.

- According to statistics from the General Statistics Office, the number of SMEs in Vietnam from
2011 to present has often fluctuated between 96% and 98% of the total number of enterprises in the
market. SMEs are increasingly making important contributions to the economy, especially in maintaining
and developing production and business, creating jobs, stabilizing people's lives and promoting economic
growth. However, small and medium enterprises in Vietnam are small in scale, have weak
competitiveness, have difficulty in raising capital, are often in a low position in signing cooperation
agreements with large partners, have unprofessional experience in business management and operation,
and have limited investment capital for research and development as well as investment in science and
technology.

Difficulties of small and medium enterprises

- Although there is a Law on Support for Small and Medium Enterprises and many Decrees,
Circulars, and Decisions of the Government and Ministries such as the State Bank, the Ministry of
Planning and Investment, and the Ministry of Agriculture and Rural Development, the characteristics of
small and medium enterprises operating nationwide, especially in remote areas and in different sectors,
so some sectors and fields still do not have specific mechanisms and regulations to support small and
medium enterprises.
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- Small and medium enterprises that have difficulty accessing credit capital are newly established
enterprises, newly entering new economic sectors and fields. Therefore, credit institutions do not have
historical data on operations and cannot conduct credit ratings when appraising and evaluating the debt
repayment capacity of enterprises. Therefore, carrying out loan procedures will be difficult.

- Because they are small and medium enterprises, their capital scale and financial capacity are
limited, and when submitting loan applications, it is difficult to provide collateral. In addition, as small
enterprises, their capacity and professional knowledge of accounting and finance are also limited,
leading to sometimes a lack of transparency and accuracy in financial data, and unaudited financial
reports, leading to difficulties in accessing capital.

- Small and medium enterprises do not have the skills to build and plan business, and do not have
business plans attractive enough for investors to invest money and capital to participate.

- In addition, banks themselves also face fierce competition, so banks themselves also set and
comply with international credit requlations, which sets high criteria when borrowing capital, which is a
significant difficulty for small and medium enterprises.

Finally, the enterprises themselves do not have the skills to mobilize capital, do not have sufficient
knowledge and skills to call for capital, and do not understand capital deeply: Capital here is understood
as both tangible and intangible, both in money, science and technology, in business secrets, management
experience, land assets, etc.

Ill. Some solutions for developing small and medium enterprises in Vietnam

For state management agencies

Central ministries and branches, according to their assigned functions and management areas,
need to specify and promote the implementation of the Law on Support and Small and Medium
Enterprises 2017 and Decree No. 80/202 1/ND-CP detailing and guiding the implementation of a number
of articles of the Law on Support for Small and Medium Enterprises.

For each sector, it is necessary to promulgate and promote the implementation of specific
mechanisms to develop small and medium enterprises, specifically:

- The Ministry of Planning and Investment needs to promote the implementation of Circular No.
06/2022/TT-BKHDT guiding a number of articles of Decree No. 80/202 1/ND-CP dated August 26, 2021
of the Government detailing and guiding the implementation of a number of articles of the Law on
Support for Small and Medium Enterprises or promulgate the SME Development Fund established under
Decision No. 601/QD-TTg dated April 17, 2013 of the Prime Minister.

- The banking sector needs to promote the implementation of specific credit programs for
industries and sectors, including beneficiaries being SMEs with many mechanisms, incentives on interest
rates, incentives on collateral, and specific debt handling mechanisms, such as: Credit policy for
agricultural and rural development according to Decree No. 55/2015/ND-CP, dated June 9, 2015 of the
Government on credit policy for agricultural and rural development; Policy to support loss reduction in
agriculture according to Decision No. 68/2013/QD-TTg, dated November 14, 2013 of the Prime Minister
on support policies to reduce loss in agriculture; Policy on lending with 2% interest rate support from the
state budget under the Socio-Economic Recovery and Development Program under Decree No.
31/2022/ND-CP, dated May 20, 2022 of the Government on interest rate support from the state budget
for loans of enterprises, cooperatives, business households... In addition, the State Bank (SBV) directs
credit institutions (Cls) to synchronously deploy solutions to remove difficulties for SMEs to access capital.
It is necessary to continue researching to have a specific lending mechanism for newly established
enterprises, start-ups, enterprises in remote areas, enterprises in mountainous areas, islands... - For the
financial sector, there should be preferential policies for small and medium enterprises in customs
declaration, tax declaration, and tax incentives. In addition, there should be regulations to facilitate small
and medium-sized enterprises to raise capital in the stock market through the issuance of shares and
bonds.

- For the Industry and Trade sector, it is necessary to promote support for small and medium-sized
enterprises in connecting supply and demand, helping Vietnamese small and medium-sized enterprises
to bring their products to supermarkets and e-commerce sites nationwide, as well as having solutions to
support the promotion of Vietnamese products to reach the regional and global level.

- For localities, it is necessary to issue and implement incentives for renting premises for factories
and production and business establishments to create conditions for small and medium-sized enterprises
to be competitive in the market.
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For business

- A business in general and a small and medium-sized enterprise in particular, if they want to survive
and develop, and easily attract investment, they need to have a clear business strateqy, which is
demonstrated through convincing business results with specific figures such as revenue, costs, profits,
market share percentage, good product and service quality, competitive prices, and a friendly working
environment for employees. These are the basic factors for a financial investor who wants to contribute
their capital to the business.

- Small and medium-sized enterprises need to be more proactive in researching ways to diversify
capital sources for the business, which can be mobilizing capital from employees, company members,
shareholders, partners, banks, or state support funds. More than anyone else, only the business itself
understands its own strengths and weaknesses.

- SMEs need to diversify their approach and concept of capital, capital here can be understood as
a resource for business development, so in addition to capital in the form of money, capital can be viewed
in the form of creative ideas, business secrets, or certain assets and real estate. For example, with a dairy
business, it is possible to expand its scale by linking households with cows to purchase milk, or a
transportation business can link freelance individuals through contracts and electronic apps to book cars
to increase the number of vehicles provided by the business while increasing the company's profits. - SMEs
need to be pioneers in applying modern technology such as e-commerce, artificial intelligence, big data,
digital transformation, and the 4.0 industrial revolution. SMEs may be inferior in terms of capital scale
and investment capacity in certain fields, but research and application of science in production and
business are on par with large enterprises. When businesses know how to apply scientific and
technological advances to their production and business activities, they will create a huge competitive
advantage.
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Abstract

The article focuses on identifying and analyzing the problems and trends in the formation of
mechanisms for requlating foreign investments. The article examines the main elements of a
favorable investment climate. The issues of ensuring effective legal regulation of foreign
investments in the territory of the Republic of Azerbaijan by combining the norms of civil
legislation, special investment legislation and international treaties are studied. Based on the
results of this article, proposals are put forward regarding the attraction and regulation of foreign
investments in the country's economy.
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The collapse of the Soviet Union led to the collapse of the system of economic relations that had
been formed over the past 70 years within the framework of the last economic complex. The emergence
of independent states with their own national economies in the post-Soviet space required the definition
of a new strateqy of economic development. The difficult economic situation determined the importance
of foreign investment flows and the investment process for the national economies of the countries that
gained independence.

Effective socio-economic development, the need for continuous reproduction of production,
requires a constant flow of financial resources. The volume of investment growth, as well as its direction
in certain areas, depends on the investment policy pursued by the state. The consistent flow of funds to
production areas that ensure the production and design of high-tech and science-intensive projects not
only leads to a qualitative increase in the level of production, but also helps to improve the quality of
social benefits received by employees of the enterprise. In other words, the basis of the modern market
economy of the independent countries that emerged in the post-Soviet space is relations related to
investment in the production of material and moral wealth. Such a situation emphasized the importance
of creating a favorable investment climate, which includes the creation of new foundations of the
national economy through the liberalization of economic relations.

One of the main elements of a favorable investment climate is the presence of clear and
transparent legislation in the country that meets the requirements of a developing market economy and
creates the basis for its further development.

It is impossible to imagine a functioning market economy without existing laws. The exchange of
goods is de facto the exchange of rights to commodity orders. For such an exchange to take place, rights
must be fully defined and clearly strengthened. The legal basis for this determination is the existence of
relevant normative and legal acts in the national law of the state requlating the legal status of a foreign
investor and the methods of implementing investment activities. In the current modern era, many
developing countries, following the example of developed countries, in the conditions of intensifying
competitive struggle in world markets, began to liberalize the regulatory regimes of foreign investments,
striving to attract foreign investments.

Effective legal regulation of foreign investments in the territory of the Republic of Azerbaijan is
ensured by combining the norms of civil legislation, special investment legislation and international
treaties.

The attraction and operation of foreign capital in our country is currently requlated by a wide range
of legal and regulatory documents, and they can be conditionally divided into three categories:

I. International treaties and agreements. Among them:

a) Multilateral treaties. In this context, the Convention "On the Settlement of Disputes”
(Washington, 1965) plays an important role in the formation of the general practice of resolving conflicts
in investment activities with the participation of foreign economic entities.
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As an example of the international legal practice of regulating the attraction of foreign
investments, the Seoul Convention of 1995 "On the Establishment of a Multilateral Investment
Guarantee Agency" (MIGA) can be cited as an example, which reflects recommendations in the field of
appropriate guarantees that recipient countries will provide to foreign investors.

In the further development of the international legal mechanism for regulating trade and
economic cooperation in the field of investment, the Agreement on Trade-Related Aspects of Intellectual
Property Rights (TRIPR) and the Agreement on Trade-Related Investment Measures (TRIMS), developed
and agreed upon as a result of the Uruguay Round negotiations of the GATT/WTO in 1995, played an
important role.

The TRIMS agreement was an attempt to extend the most favored treatment (which still remained
a regulatory zone of individual countries) or at least the national treatment to the field of foreign direct
investment. It was not possible to fully implement this attempt, as it was met with opposition from
developing countries, which were afraid of the arbitrariness of a number of TNCs in the group of
developing countries when making investments. Nevertheless, this problem remains relevant, and the
search and identification of ways to harmonize and coordinate national interests, including the
formation of favorable conditions for foreign investors, continues.

In order to create a favorable investment environment for non-residents, it is important to adopt
the following rules by all WTO member countries: trademark, copyright and related rights, protection of
confidential information, and patents. The TRIPS agreement, which provides for the adoption of uniform
obligations on the subject of foreign direct investment, has been of no less importance. It is these
institutions that require the protection of investments from negative use in the process of implementing
FDI and their more precise regulation. One of the most important parts of this agreement is the obligation
of the participating countries to form a national mechanism for the protection of intellectual property
rights at the legislative level.

Finally, although it is not directly related to the investment sphere, it is worth mentioning the
General Agreement on Trade in Services (GATS), since it also affects foreign investment processes by
applying a single liberal regime and general principles to international trade in services. In the
implementation of foreign direct investment, FDI always has a certain share in the services provided by
foreign economic entities in the form of international leasing. For the purposes of the GATS agreements,
all services are classified into 12 groups and 160 types, which has played a major role in the more precise
organization and regulation of the sphere of international service provision.

b) Bilateral and multilateral agreements on mutual guarantees, protection and promotion of
investments. The guarantees provided to foreign investors in our republic in order to protect foreign
investments are regulated by the legislation existing in our country, as well as multilateral agreements
ratified by the Republic of Azerbaijan. These agreements signed with foreign countries on the protection
and promotion of the rights of foreign investors have the characteristics of additional protection of
foreign investors. To date, up to 30 such intergovernmental agreements on the promotion and mutual
protection of bilateral investments have been concluded with 39 countries of the world, and an
intergovernmental commission has been established between the government of the Republic of
Azerbaijan and the governments of 53 states. The Republic of Azerbaijan is a member of the International
Center for Settlement of Investment Disputes. The Republic of Azerbaijan is one of the countries that
have ratified the Convention “On the Settlement of Investment Disputes between States and Nationals
of Other States” as well as the CIS member states’ Agreement “On Cooperation in the Field of
Investment” signed on December 24, 1993, and the International Convention “On the Protection of
Investors’ Rights” signed on March 28, 1997.

In addition, in order to increase and promote foreign investments attracted to the national
economy, the Azerbaijani state also partners with international economic organizations and financial
institutions such as the WTO, UN, European Union, CIS, GUAM, World Bank, International Finance
Corporation, International Monetary Fund, OIC, Organization for Black Sea Economic Cooperation,
European Bank for Reconstruction and Development, Asian Development Bank, Islamic Development
Bank.

Il. Normative acts that allow for the prevention of double taxation of income and property. Such
agreements concluded by the Republic of Azerbaijan reduce or eliminate the period of double taxation
by applying special tax rates to investors’income.

Ill. Laws and decrees of the President of the Republic of Azerbaijan, as well as instructions of a
number of state administrative bodies. According to their characteristics, these documents are divided
into two groups:
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1. Basic laws related to the transition of the Republic of Azerbaijan from a planned economic
system to a market economy;

2. Basic normative acts of a state-wide nature that determine the economic and political status of
the state, the forms and principles of economic activity, the evolution and development of economic
relations.

These documents are not "direct” documents of action in relation to foreign investments and, as a
rule, do not contain such norms, but it is clear that the activity of foreign capital in Azerbaijan should be
subject, first of all, to the rules.

The main legal documents regulating foreign investments in the Republic of Azerbaijan are:

- The Constitution of the Republic of Azerbaijan;

- State Law of the Republic of Azerbaijan No. 57 dated January 15, 1992 "On Protection of Foreign
Investments”:

- Law of the Republic of Azerbaijan No. 952 dated January 13, 1995 "On Investment Activity”;

- Law of the Republic of Azerbaijan No. 905-1Q- dated July 11, 2000 "Tax Code of the Republic of
Azerbaijan" which defines the concept of tax and types of taxes in the Republic of Azerbaijan, as well as
the rules for resolving tax conflicts;

- Law of the Republic of Azerbaijan No. 31, 1991 "On Value Added Tax";

- Law of the Republic of Azerbaijan No. 717-IQD dated October 27, 1999 "On Income Tax from
Individuals in the Republic of Azerbaijan" which defines the circle of income tax payers in the Republic of
Azerbaijan Law of the Republic of Azerbaijan on the establishment of the State Duma;

- Law of the Republic of Azerbaijan No. 258-XII dated November 9, 1991 on taxes on profits and
separate types of income of legal entities in the Republic of Azerbaijan;

- Civil Code of the Republic of Azerbaijan No. 386 dated August 25, 2000;

- Customs Code of the Republic of Azerbaijan No. 499 dated September 15, 2011,

- Law of the Republic of Azerbaijan No. 43 dated December 31, 1991 “On Excise Duties”;

- Law of the Republic of Azerbaijan No. 266-1llQ dated April 10, 2007 “On Non-State (Private)
Security Activities”,

- By Decree No. 148 dated June 26, 2018 on ensuring the activities of the Small and Medium
Business Development Agency, the Small and Medium Business Development Agency of the Republic of
Azerbaijan was established, which supports the development of micro, small and medium
entrepreneurship in the country, participates in its regulation, protects the interests of micro, small and
medium entrepreneurship entities and solves their problems, provides a number of services to
entrepreneurs, and coordinates the services of state and private institutions in this field;

- The Law of the Republic of Azerbaijan No. 405 dated December 15, 1992 on Entrepreneurship
defines the rights, duties and responsibilities of entrepreneurs and determines the mutual relations of
entrepreneurs with state bodies and institutions established by relevant executive authorities,

- The Law of the Republic of Azerbaijan No. 48 dated April 12, 2004 “On State Registration of Legal
Entities and the State Register” regulates the relations arising in the field of state registration of legal
entities and individual entrepreneurs, and also determines the powers of the body carrying out state
registration;

- Resolution of the Cabinet of Ministers of the Republic of Azerbaijan No. 226 dated April 23, 1992
“On Protection of the Internal Market of the Republic of Azerbaijan”;

- Law of the Republic of Azerbaijan “On Protection of Consumer Rights” dated September 19, 1995;

- Law of the Republic of Azerbaijan “On Anti-Dumping, Compensation and Safequard Measures”
dated May 31, 2016;

- Law of the Republic of Azerbaijan “On Accreditation in the Field of Conformity Assessment” dated
May 30, 2016;

- Law of the Republic of Azerbaijan “On Currency Regulation” dated October 21, 1994;

- Law of the Republic of Azerbaijan “On Food Safety” dated May 5, 2022;

- Law of the Republic of Azerbaijan “On Securities Market” dated October 11, 2007,

- Order of the President of the Republic of Azerbaijan dated August 27, 2018 No. “On additional
measures to ensure the activities of the Commission established to increase the favorable business
environment in the Republic of Azerbaijan and further improve the position of our country in
international ratings”;

- Decrees of the Government of the Republic of Azerbaijan and other regulations.
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The most important step in protecting the rights of foreign investors in the Republic of Azerbaijan
is the establishment of a national regime in this area. It is this regime that creates a guarantee for
attracting and using foreign investments in the territory of the country.

However, the specific main provisions in the field of attracting and using foreign investments in the
Republic of Azerbaijan are determined by the Laws of the Republic of Azerbaijan “On Protection of
Foreign Investments” dated January 15, 1992 and “On Investment Activities” dated January 13, 1995.
Along with these laws, first of all, the Civil Code, Tax Code, Customs Code, Law on Currency Regulation
and other legislative acts play an important role in the formation of a national regime in the field of
ensuring the rights of foreign investors. Over the past 30 years, these laws have played an important role
in attracting foreign investments to the country's economy.

The Law of the Republic of Azerbaijan “On Protection of Foreign Investments” by determining the
legal and economic principles of foreign investment in the territory of the country, also insures the
security of foreign investors from the effects arising from changes in the relevant legislation in the
Republic of Azerbaijan and provides foreign investors with some guarantees in this regard. In connection
with the requirements of globalization and the tightening of the competitive environment, the State Law
of the Republic of Azerbaijan “On Protection of Foreign Investments” is constantly being improved.
Therefore, this law has been repeatedly amended and supplemented over the past years.

Taking into account the above-mentioned, the changes in the conjuncture of the modern world
economy and the national economic system of the Republic of Azerbaijan, the author in his research has
reviewed the main law regulating the provision of foreign investors, “X requires clarification of some
provisions of the State Laws on "Protection of Foreign Investments" and "Foreign Investment Activities"
based on the following corrections:

1. The law excludes the difference in the regulation regimes of foreign and local investors in terms
of investment activity and property rights. In the absence of any advantages for local investors, foreign
investors are practically given a national treatment (in English - National Treatment). It is known that it
is in the TRIMS agreement that measures that cannot be applied by countries in relation to foreign
investors because they contradict the provisions of the national treatment are recorded.

For a foreign investor who studies the legislation of the country receiving investments (recipient),
these provisions of the law are the basis for the investor to consider the investment environment of the
recipient country as acceptable or unacceptable. In this regard, it should also be noted that this law may
restrict the activities of enterprises with foreign capital in some regions of the Republic of Azerbaijan or
prohibit their activities in those regions due to requirements arising from national security. Such a
practice has been preserved in other countries of the post-Soviet space for a number of objective reasons.

2. Foreign investors are provided with a “stability guarantee”, which means that if the regulatory
and legal framework governing foreign investment changes, the investor himself can apply the laws in
force at the time of the capital investment for 5 years, if he so wishes. It should be noted in particular
that the “stability guarantee” does not apply to legislation in the field of taxation, since the law states
that enterprises with foreign capital pay taxes and receive tax benefits in accordance with the existing
laws of the Republic of Azerbaijan. In addition, the law covers only the rules governing foreign
investments, but there are no notes on other areas of legislation, in particular on security.The author
believes that the “stability guarantee” should be extended to the above two cases. The application of the
principle of immutability of the law within the indicated 5 years is not enough, since this period may not
be enough in many cases for the period of compensation of foreign capital. It is difficult to assess the
elimination of such a situation. Thus, as we mentioned earlier, in countries with transitional economies,
it is precisely the constant change of the regulatory and legal framework that acts as the main obstacle
to the activities of foreign investors in the domestic market.

3. Foreign investments cannot be nationalized and confiscated. As mentioned, in the law in
question, confiscation is allowed only in emergency cases, by court decision and with subsequent
payment of compensation, in accordance with the legislation of the Republic of Azerbaijan. However, the
law does not say anything about requisition, which makes it difficult to express such cases.

4. Foreign investors have the right to obtain compensation for their losses (material, moral),
including lost profits as a result of their illegal activities, including from state authorities or high-ranking
officials, in case they do not properly fulfill their duties in accordance with the legislation of the Republic
of Azerbaijan. However, this law does not contain any statements about the promptness, efficiency and
adequacy of payments. Such expressions are accepted in international practice and are productive in
conflict situations and are unambiguously accepted (for example, this is characteristic of the laws of
Romania and the Czech Republic on foreign investments).
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5. Foreign investors and foreign employees are guaranteed the free movement of their income and
profits and their export abroad after paying their taxes. However, in a number of countries there is a
practice of exempting from tax the part of income related to reinvestment. These provisions are not taken
into account in the analyzed law (the same applies to the tax on profits). It should be noted that in the
analyzed law and in the practice of the economic life of the Republic of Azerbaijan, the most liberal rules
for the movement of profits and income of foreign investors and foreign employees operate in
comparison with the countries of Central and Eastern Europe.ln a number of countries hosting foreign
investments, export or their transfer, as a rule, is subject to a special tax in the amount of 10-15% of the
transferred amount. In a number of countries, when transferring profits expressed in the currency of
those countries, the investor undertakes by law to receive them at a price higher than the current
exchange rate.

6. According to the law, if the government of the Republic of Azerbaijan is a party to an investment
conflict, then the conflict can only be considered in the Republic's court. In investment conflicts occurring
on the territory of the Republic of Azerbaijan, the Republic of Azerbaijan If the government of the
Republic of Azerbaijan is not a party to these conflicts, they can be involved in the courts of the Republic
of Azerbaijan and in mediation courts upon agreement of the parties. The Republic of Azerbaijan has
ratified a number of bilateral treaties and agreements on assistance and changes that give the parties
the right to appeal to an international court in such disputes and their decisions. According to the
Constitution of the Republic of Azerbaijan, if ratified international treaties establish rules different from
the existing laws of the country on the same subject, then the rules of the international treaty shall come
into force. Therefore, it seems more practical to remove the specified provision from the law.

7. The law does not make a clear distinction between direct foreign investment and portfolio
foreign investment. The law states that the specified privileges apply only to enterprises with foreign
participants, the participation of foreign capital of which during the period of establishment is not less
than 30%. However, in the multilateral or bilateral international treaties ratified by the Republic of
Azerbaijan on taxation of foreign investments, no norms have been established regarding the limit on
the use of privileges by a foreign investor.

8. Until the amendment to the law on September 13, 2000, property imported to replenish the
authorized capital, including property intended for production purposes, was exempt from taxes. Such
privileges were not provided for local manufacturers, which could create unequal competition conditions.
In addition, there were no fixed time limits. According to the current law, property imported by a foreign
investor to replenish the authorized capital, included in the list established by the Government of the
Republic of Azerbaijan and intended for three years, is exempt from taxes.

9. One of the shortcomings of the analyzed law is that the section on the establishment and
liquidation of enterprises with foreign participation is too short. The law contains references only to laws
regulating these issues operating in the Republic of Azerbaijan. In the analogous laws of the republics of
the former Soviet Union (including the Federal Law of the Russian Federation of July 9, 1999 "On Foreign
Investments in the Russian Federation”), these issues are considered in some detail, since the primary
problem that investors face in foreign countries is the problem of company registration.

10. The analyzed law contains a special clause on concession agreements, but there is no provision
on the agreement on "production sharing”. (In Russia, as you know, in 1995 a special federal law was
adopted entitled "Production Sharing Agreements”). In addition, in some countries, the regulatory
legislative framework contains references to special types of foreign investments, such as the conclusion
of an agreement on long-term bilateral activities, the provision of targeted long-term loans, the transfer
of "know-how" technologies, licensing and leasing agreements. One of the main shortcomings of the
regulation of foreign investments is the lack of a state registration system for investments made, as well
as a system of formalized control over the activities of investors in the territory of the Republic of
Azerbaijan, regarding the fulfillment of their obligations. The latter applies, in particular, to investors
attracted to invest in the industrial sector, the development of minerals, strategic facilities such as
airports, railways, postal services, and communications. The lack of uniform forms of investment
contracts concluded between the state and foreign investors in the Republic of Azerbaijan is also
noteworthy. In practice, these contracts are almost completely identical in terms of their content and
the existence of forms of investment contracts established by law, and their definition would bring
sufficient clarity to the regulation of a group of issues, which would allow for better formulation of state
policy in terms of attracting foreign investments and working with a specific investor. We note once again
that, despite the shortcomings considered in this law, this law as a whole is quite progressive and
corresponds to the main trends in improving legislation in the field of investment. Many international
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experts with experience in investment research (for example, the analysis of similar laws in Eastern
European countries by the American Bar Association) also share this opinion.It should be noted that in a
number of Central and Eastern European countries (for example, the Czech Republic, Hungary), instead
of special laws on foreign investments, commercial codes (Commercial 'Codes’) have come, and
accordingly, the activities of both foreign and local enterprises are regulated simultaneously and equally.
Thus, one way or another, The idea of actually forming a global investment space, as defined in the TRIMS
Agreement (TRIMS), is being implemented.

In addition to these laws, issues related to foreign direct investments and foreign investments in
general are addressed in the Law “On Land”, the Civil Legislation of the Republic of Azerbaijan, the
Customs Code, the Law of the Republic of Azerbaijan “On Pledge”, “On Real Estate”, “On Banks and
Banking Activities”. “On Bankruptcy”, “On Income”. “On Customs Tariff”, “On Property in the Republic of
Azerbaijan”, “On Taxation” and a number of other laws. Below are proposed changes to various laws of
the Republic of Azerbaijan that could bring positive progress in the development of the process of foreign
investment.

The application of the Republican Law “On Property in the Republic of Azerbaijan”, which
determines the legal status of the property of joint ventures, foreign states and international
organizations, played an important role in solving the problems of attracting and effectively using foreign
investments in our country. In accordance with the aforementioned law, foreign entities have acquired
the right to participate in the establishment of joint-stock companies, to own property, industrial
enterprises, buildings and structures. At the same time, guarantees are provided and the rights and
interests of foreign owners are protected. In another important law of the Republic of Azerbaijan - the
Republican Law "On Entrepreneurial Activity”, foreign citizens and stateless persons are granted the right
to freely engage in any type of entrepreneurial activity not prohibited by the legislation of the Republic
of Azerbaijan. The adoption of the aforementioned laws of the Republic of Azerbaijan undoubtedly
contributed to the influx of foreign investments into our country. With the entry into force of the Law of
the Republic of Azerbaijan "On State Registration and State Register of Legal Entities”, the duration of
the registration process of enterprises in the Republic of Azerbaijan was reduced. The process, starting
from the preparation of constituent documents, up to registration with the tax authority and obtaining
the seal of the enterprise, took 6-10 working days. As world experience shows, especially the example of
countries that actively implement investment attraction policies, foreign investors are primarily faced
with the issue of enterprise registration. Investors are sensitive to the solution of these problems and
have a negative attitude towards any bureaucratic actions related to the registration of their enterprises.

In many foreign countries, state services for enterprise registration, state agencies for state
investment attraction, private legal and consulting services already provide the investor with documents
(forms) of ready-made enterprises with the right to operate in a certain field and any organizational and
legal form. In this case, the investor only needs to enter a few pieces of information (company name,
number of founders and their details, authorized capital) and receive documents confirming the official
registration of the enterprise.

According to the Constitution of the Republic of Azerbaijan, foreign individuals and legal entities
do not have the right to own land in Azerbaijan and can use land only on the basis of its lease. Proceeding
from the strategic interests of the country, the law on the acquisition of land ownership by foreigners
will not be subject to changes in the near future. It should also be noted that the partial or full transfer
of land to foreign persons into private ownership is completely restricted in most of the countries of
Eastern and Central Europe.

According to the Law of the Republic of Azerbaijan “On the Register of Real Estate”, the owner of
the property has the right to sell the property without the consent of the lessee, unless it contradicts the
terms of the lease agreement. At the same time, it is clear that the foreign investor wants to exercise
more strict control over the property owner in this matter (during long-term lease), since over the years
the clarity of the changes in the intentions of the property owner regarding his leased property is
gradually increasing. In the absence of opportunities for a foreign investor to exercise the right of
ownership of the land, it would be better to replace the specified parameter of the law with the right to
reach an agreement between the lessor and the lessee on the issue of transfer of ownership. Despite the
adoption of the Law of the Republic of Azerbaijan “On Bankruptcy and Insolvency” on June 13, 1997, the
effect of its provisions cannot be called effective. The problem is that this law applies to a small number
of companies in difficult situations, and the process of collecting debts and pledges is complicated by the
imperfect implementation of court decisions. Therefore, we believe that the "lessee-lessee" It is necessary
to simplify the scheme of relations by more precisely specifying the rights and obligations of the parties.
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In this regard, we consider the entry into force of the Law of the Republic of Azerbaijan “On Licenses and
Permits” to be positive, since the conditions for licensing during the development of certain types of
activities were not yet fully clear and were mainly regulated by legislative acts. Currently, it is precisely
due to gaps in legislative and regulatory acts that foreign investors face a number of difficulties, such as
the inability to classify the goods they import into the country as raw materials. However, in accordance
with the current legislation, all foreign enterprises have the right to import raw materials into the
country without paying duties. The protocols on “Concession Agreements” and the “Production Sharing”
Agreement clarify some concepts in this area. The difference between product sharing and concession is
that enterprises that have undertaken the extraction of mineral raw materials in a given region settle
with the receiving party a part of this raw material.

In the issue of updating the regulatory and legal framework, it is important to observe consistency
in terms of the implementation of previously adopted laws. To resolve the above-mentioned issues, it is
necessary to urgently work towards establishing an impartial and independent legal system.Foreign
experience shows that in order to resolve investment disputes, it is important to establish and develop a
legislative mechanism “On Mediation” in addition to an independent legal system. In this case, we are
referring to the Law of the Republic of Azerbaijan “On Mediation”, adopted in 2019, which establishes
the rules for out-of-court settlement of disputes. The author evaluates this law as quite effective.
According to this law, the parties may agree on a mediation organization or mediator who will consider
the dispute by mutual agreement. In the absence of such agreement, the dispute shall be considered by
a mediation organization located in the same city or district as the court, or in the absence of a mediation
organization in that city or district (taking into account the third sentence of this article), in one of the
cities or districts closest to the administrative territorial unit where the court is located. Currently, the
main issue is to establish a number of impartial and effective mediation organizations based on the norms
and rules of the law. It should be noted that as a result of a number of subsequent amendments and
additions to the Law of the Republic of Azerbaijan “On the Execution of Court Decisions”, adopted in
2001, the courts of first instance were separated from the economic courts. The latter should resolve
disputes between economic entities of the Republic of Azerbaijan on the basis of a specialized approach.

Agreements signed by the Republic of Azerbaijan on the bilateral protection and promotion of
foreign investments provide that the parties may apply to the International Center for Settlement of
Investment Disputes (ICSID) of the World Bank for the purpose of resolving investment disputes, as well
as to mediation courts operating under the arbitration rules of the United Nations Commission on
International Trade Law (UNCITRAL). These agreements stipulate that the decision of the Mediation
Court is binding on both parties.

Summing up, it should be noted that currently there is a great need to improve the established
legal framework for investment regulation in the Republic of Azerbaijan, and the presence of such a
situation is due to the due attention paid to these issues by those state bodies whose function is to
determine the state's investment policy, as well as the formation of a requlatory and legal framework
ensuring the appropriate regulation of foreign investments. The study shows that the further
development of foreign investment regulation in the Republic of Azerbaijan is largely due to the
strengthening of the role and importance of the relevant international mechanisms. This raises the
importance of the need for the protection of investors' rights and the adaptation and parallel
development of domestic institutions regulating investment activities.
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THE ROLE OF THE SUBJECTIVE ASPECT iN CRIMINAL LIABILITY FOR CORRUPTION OFFENSES iN
AZERBALJAN CRIMINAL CODE

Bahruz Muslumov

The subjective aspect of crime is one of the four fundamental elements of criminal composition
and plays a pivotal role in shaping the overall structure of a criminal offense. It pertains to the mental
attitude of the perpetrator toward their actions and the consequences of those actions, reflecting the
psychological dimension of criminal behavior. This aspect includes essential components such as quilt,
motive, purpose, and intent. Among these, guilt is indispensable for the existence of a crime; without
quilt, the subjective aspect, and therefore the crime itself, cannot exist.

The Subjective Aspect in Criminal Law

In criminal law, the subjective aspect refers to the mental reasoning of the accused in relation to
their actions and the resulting consequences. It emphasizes the individual’s mental state before
committing the act, helping legal professionals determine the correct classification of the offense. The
proper assessment of the subjective aspect is critical, especially when differentiating between similar
provisions in the Criminal Code. For instance, Articles 126 and 131 address serious harm to health but
differ in the form of guilt: Article 126 pertains to intentional harm, while Article 131 addresses reckless
harm. Despite their objective similarities, the subjective aspect—specifically the nature of guilt—
distinguishes these offenses [ 1] [5] .

Guilt as a Core Element

Article 7 of the Criminal Code outlines the principle of guilt, stating that a person is criminally liable
only if they are found guilty of committing a socially dangerous act. Paragraph 2 explicitly states that
criminal responsibility cannot arise from an innocent act. Similarly, Article 14 establishes that culpable
commission of a socially dangerous act, as defined in the Code, forms the basis of criminal liability [ 1]

(5] .

For criminal responsibility to arise, three conditions must be met:

1. The subject must have reached the legal age of responsibility.

2. The act must be socially dangerous and explicitly stipulated in the Criminal Code.

3. The act must be accompanied by a guilty mental state.

Without guilt, criminal liability cannot be established [2] [5] .

Forms of Guilt In criminal law, guilt refers to the perpetrator's mental attitude toward the socially
dangerous act and its consequences. It manifests in two primary forms: intent and recklessness, each
further subdivided:

1. Intent:

Direct Intent: The individual understands the socially dangerous consequences of their actions and
consciously desires to bring about those outcomes.

Indirect Intent: The individual foresees the consequences, does not explicitly desire them, but
allows them to occur.

2. Recklessness:

Criminal Confidence: The individual acknowledges the possibility of a harmful outcome but
overestimates their ability to prevent it.

Criminal Negligence: The individual fails to foresee the consequences of their actions, despite
having the capacity and obligation to doso [2) [5]) .

The Subjective Aspect in Corruption Offenses

Article 308 of the Criminal Code addresses the abuse of authority, which constitutes a common
form of corruption. This crime involves the intentional misuse of official powers by an official to secure
unlawful benefits for themselves or others, in violation of the interests of service. Such actions may
include the misuse of powers when prohibited or the failure to exercise them when required, resulting in
significant harm to individuals, organizations, society, or the state [ 1] [5] .

The form of guilt in abuse of authority cases is intentional, typically characterized by direct intent.
The perpetrator knowingly misuses their authority to achieve personal or third-party gains, with full
awareness of the harm caused to legally protected interests.

Example: Consider an official who prioritizes a citizen in a land allocation process, bypassing others
who have been waiting longer. This act harms the rights of the disadvantaged citizens, undermines public
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trust in government institutions, and discredits the authority of the state. Such misuse of authority
demonstrates direct intent, as the official deliberately sought to achieve an unlawful outcome while
disregarding procedural norms and societal interests [4] [5] .

Practical Implications Understanding the subjective aspect of a crime is essential for accurately
assessing criminal liability and determining the appropriate legal provision under the Criminal Code. The
assessment requires a thorough analysis of the accused’s mental state, including their motive, intent,
and awareness of potential consequences. These factors are critical in distinguishing between different
offenses and ensuring that the selected legal classification aligns with the nature of the crime [2] [3

1 [5].

Conclusion

The subjective aspect, particularly the concept of guilt, is central to criminal liability. It not only
determines whether an act constitutes a crime but also guides the selection of the appropriate legal
provision and punishment. In corruption offenses, such as abuse of authority, the subjective aspect
provides the basis for distinguishing intentional acts of misconduct from negligent ones, ensuring justice
is appropriately served. By understanding the mental state of the perpetrator, the legal system can
uphold its principles of fairness, accountability, and proportionality in addressing criminal behavior.
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Thyroid cancer (TC) is one of the most common malignant tumors of the endocrine system, making
it a pressing issue for regions located within the Semipalatinsk Nuclear Test Site (SNTS). The population
residing in SNTS areas has been chronically exposed to radiation, which has long-term impacts on health,
including endocrine disorders and the development of malignant tumors such as thyroid cancer.

This study presents an analysis of the epidemiological indicators of nodular thyroid neoplasms
among the population of the Semey region over the period from 2018 to 2022. The research is based on
survey data conducted in urban polyclinics and medical institutions in the city of Semey during a five-year
observation period. The territory of Kazakhstan, particularly areas adjacent to the former Semipalatinsk
Nuclear Test Site, is characterized by an unfavorable radiation background, significantly contributing to
the increase in oncological diseases, including thyroid pathologies[1].

Aim: To analyze the epidemiological indicators of nodular thyroid forms in areas exposed to
radiation on the territory of the Semipalatinsk Nuclear Test Site (SNTS).

Materials and Methods: a cross-sectional epidemiological study was conducted. Surveys were
organized in urban polyclinics and medical institutions in the city of Semey to collect data for the study.
A total of 700 registered cases of nodular thyroid neoplasms from the specified period were analyzed.
The study focused on the frequency of nodular forms with verified diagnoses, such as diffuse-nodular
goiter, multinodular goiter, nodular goiter associated with autoimmune thyroiditis (AIT), and cystic-
colloid goiter. Statistical data processing was carried out using Excel and SPSS.20, employing descriptive
statistical methods, including central tendency measures (mean) and variance (standard deviation) for
quantitative data, as well as absolute frequencies and percentages for qualitative data.

Results The study revealed an increase in the prevalence of nodular thyroid neoplasms in the Semey
region over the period from 2018 to 2022. The highest number of cases was recorded among patients
from areas with elevated radiation risk. Nodular forms were detected more frequently than other thyroid
pathologies and were predominantly observed in middle-aged women. The growing incidence of thyroid
disorders in the region negatively impacts the overall health, work capacity, and quality of life of the
affected patients.

Keywords: thyroid cancer, nodular thyroid forms, Semipalatinsk Nuclear Test Site (SNTS), radiation
exposure, epidemiological indicators.
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Abstract

As we know, with the indispensable role of the Internet in our lives in the 21st century, e-
books, digital, private and public libraries, digital encyclopedias, articles and web pages are just a
click away. This is proof that digital transformation is fundamentally changing the way we access
and share information. Changes occurring in every field in the world have also affected the concept
of quality. Thus, the traditional concept of quality has evolved into a concept that encompasses
people, technology, production, customer satisfaction, and other important issues. Now, effective
quality assurance in universities refers to issues such as increasing the use of ICT in the educational
process, establishing a feedback mechanism with students, and the availability of information
resources.

For the implementation of effective quality assurance, the digital transformation factor is
important for universities to use resources more efficiently, to adapt to the requirements of the
modern era, and to gain a strong advantage in the global competitive market. In this article, digital
transformation in effective quality assurance in higher education, its importance, university
models, digital university model, benefits of digitalization of teaching were discussed and some
suggestions were given for ensuring digital transformation of higher education.

Keywords: Global digitization process, higher education institutions, ICT skills and
capabilities, digital transformation in higher education

In the 21st century, concepts such as quality assurance, quality management, and digital
transformation are increasingly important in the work of higher education institutions. Because in the
era of the digital economy, i.e. in the transition from the third industrial revolution to the fourth industrial
revolution, a noticeable change in the demands of the labor market, the competition between higher
education institutions forces them to understand the needs of the "customer"” and re-form in order to
adapt to the constantly changing conditions.

It is known that the customer is the user of the results of the activities of any person or enterprise.
In higher education institutions, "customer” refers to students on the one hand, and employers on the
other hand. Therefore, the educational institution must reconcile the wishes and expectations of both
customers to ensure their satisfaction. Quality assurance plays an important role in providing "customer”
satisfaction in higher education institutions, in providing educational services at the international level,
and in training competitive human capital according to the requirements of the XXI century.

Digitalization prompts universities to adapt to modern requirements in the process of effective
quality assurance. Already, distance learning or e-learning is growing rapidly around the world,
depending on the increase in ICT skills and capabilities. In addition, in some higher education institutions,
teaching in many specialties is carried out online. In this period, students are expected not only to know
basic educational information, but also to organize information resources, establish effective
collaborations, collect, evaluate and use information correctly. For this reason, higher education
institutions are faced with the problem of adaptation to the digitalization process in order to operate in
accordance with the requirements of the modern era. It should not be forgotten that there are certain
problems and prospects in all transition periods. Higher education institutions should also fully master
the pre-digital transformation stages and then take appropriate steps for the transition to digitalization.
Universities have gone through a number of development paths to the digital transformation process (1).

Transformation in higher education — generally related to industrial revolutions — has been focused
on four main change processes: 1.0, 2.0, 3.0 and 4.0:

The corporate university 1.0 model is the first university in Europe whose history dates back to the
11th century. Medieval universities also ensured the formation of elite classes through means of social
control. In the Middle Ages, education was sanctified in churches because of the belief that education
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was a gift from God. Education 1.0 is designed to meet the needs of the agricultural community. Teaching
was carried out in the form of information transfer by the teacher to the student and memorization by
the students.

The research university 2.0 model played an important role in the realization of the scientific
revolution and the construction of the industrial society. Research universities, whose purpose is
education and research, are based on the philosophy of science, which advocates that learning occurs
through research. During the establishment of 2.0 model universities, the state took over the authority
of the church to manage and control information. The formation of national state structures and the
emergence of the need for civil society led the state to finance universities and create educational
programs (2).

During the innovative university 3.0 model, in addition to the fact that education, science and work
components are not evaluated separately, technoparks and science centers have appeared. In the
transition to an innovative university, the following goals can be stated:

« « Formation of mutual relations with employers;

« « Development of research and technological superiority centers and innovation system;

« « Transformation of the university structure, ensuring changes in the academic environment,
teaching process, development of advanced science and education;

The digital university 4.0 model is considered the last link in the evolution process of universities.
This concept is associated with the development of digital platforms and analytical applications and the
4th generation industrial revolution. In this period, when the universities are starting to go digital, the
educational programs, educational centers and resources are also changing. The great change,
development and transformation in technologies have made it inevitable for universities to adapt to this
era. In this era, there is no concept of space, educational resources are more accessible and virtual
classrooms are emerging.

Why is digital transformation important in higher education? In general, today the whole world
understands that the students of higher education institutions who are late in the process of adaptation
to digital transformation will face certain shortcomings in their future social, economic and cultural lives
and will not be able to gain an advantage in the competition. If previously educators thought that what
they taught would last a lifetime, today universities must prepare students for a rapidly changing
economic and social life, on the other hand, they must use new techniques and technologies and
constantly focus on social-problem-oriented issues.

While today's education is focused on planning and building a reliable road map for the learner to
navigate in our changing, uncertain world, in the past education was simply about teaching people
something. In today's era, people are valued not only by the information they have, but also by what they
can do with this information. For this reason, education is becoming more and more innovative, critical,
problem-oriented and correct decision-making ways of thinking, mutual cooperation, not only the use of
existing technologies, but also the working methods of potential new tools and, most importantly, social
and emotional skills that help people live and work together. and habit oriented. All of this creates a
demand for new and innovative educational approaches that will place technology directly at the heart
of any solution. Therefore, | would not be wrong if | say that all the stakeholders in higher education are
working on various projects to cope with this task properly and to train competitive human capital.

The first benefits of digital transformation in enhancing effective quality assurance in higher
education have been to enable faculty to write articles more easily and quickly and to communicate with
each other via e-mail. Over time, the presence of academic publications in the virtual environment has
been a factor that ensures the availability of information, in this regard, the electronic academic journal
is considered one of the first in the digital transformation of higher education. Electronic academic
publications have made it possible to exchange information at the international level. One of the
important benefits of digital transformation at the international level in effective quality assurance in
higher education has been the creation of an impact factor and the ranking of articles in academic
Journals by the number of references. The inclusion of academic journals in indexes has also made it easier
to access scientific information (1).

One of the most important steps in the higher education system has been the Bologna process,
which aims to harmonize higher education systems and improve quality assurance. During this period,
universities began to have standard content and curricula for the majors taught. This, in turn, has led to
an increase in quality and competition between universities. Increasing competition among universities
has forced universities to use all kinds of technological innovations that will ensure competitive and
quality advantage.
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Taking into account the above, it is appropriate to highlight the following additional benefits of
digital transformation in improving effective quality assurance in higher education:

« « The absence of such a limitation in online education, while a teacher can serve a certain number
of students in the classroom in a traditional educational environment;

« « Synthesizing the online and offline education model;

* « Fasy adaptation to innovations;

« « The ability of the teacher to direct the student to quality and various information resources;

« « Ensuring that the student learns according to his individual knowledge and skills, not according
to the level of the audience;

« « Assessment of the student's knowledge is measured by his activity in the process, not just by
scoring his performances in the audience.

Despite the advantages of digital transformation, universities are hesitant because of the
challenges they will face during the transition period. It is an undeniable fact that the COVID-19
Pandemic has accelerated the digitization of universities. Looking at the context of digital
transformation in education, it is clear that the COVID-19 Pandemic has contributed to the acceleration
of digitization around the world. Measures have been taken to turn this crisis into an opportunity in
higher education.

Digital university refers to the use of modern digital technologies and the restructuring of the
interconnected teaching-learning process. Many models have been identified to implement the digital
transformation of universities around the world. The main goal of these models is to shape universities
as part of a global academic network (3).

In the digital transformation of education, it is important to conduct various student-oriented
studies before building the infrastructure and constantly exchange ideas with learners and other
stakeholders in education during digitization.

The first step for the digitization of higher education institutions is to identify the internal and
external stakeholders of the university and providing an optical internet network within universities,
creating online libraries and providing access to international databases are necessary steps for the
digital transformation of universities.

In order to achieve successful digitization in the direction of effective quality assurance in higher
education institutions, it is appropriate to do the following.

« « Increasing awareness of the digital transformation to be implemented in higher education
institutions;

« « Connecting the digital transformation with the university's future vision and strategy;

« « Allocation of resources to the enthusiastic and skilled individuals who can use digital innovations
2).

Digitization in higher education helps access research resources, improve quality assurance,
improve learning outcomes, and reform or better manage education systems through improved teaching
methods, given successful ICT use cases in universities. The digital transformation of higher education
institutions leads to the formation of graduates who have research skills, who can solve problem-oriented
issues, and who can use modern techniques and technologies according to their profile (3).

At the same time, digitalization provides access to the resources of world universities for professors
and teachers and the joint exchange of ideas of experts working in the same field in the international
sphere. Digitized higher education institutions are developing themselves according to the requirements
of effective quality assurance, providing "customer” satisfaction and gaining a competitive advantage
among universities.

In my opinion, in order to ensure a high level of quality assurance, the leading goal of higher
education institutions should be the cultivation of human capital that can adapt to digital transformation
as soon as possible.
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The role of the educational system in the development of human capital is great. In the
current age of the "knowledge economy"”, raising the level of education of the population is one of
the pressing problems that still remains unresolved. The practice of developed countries shows
that education not only requires large expenses, but it can also bring high profits. This means that
improving educational services, as well as the population's ability to use these services, plays a
significant role in the socio-economic development of the country. The article analyzes the current
state of educational services based on statistical materials and considers ways to improve it
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Reforms and large-scale infrastructure projects implemented in recent years have created
conditions for the reconstruction and sustainable development of socio-economic life.

The next strategic task facing the country is to ensure sustainable economic development and raise
the standard of living of the population through further modernization of socio-economic life and
adaptation to advanced international practice. Modernization is primarily related to the successful
application of advanced technologies and management methods, innovations created on the basis of
scientific achievements to the socio-economic life of the country. The priority direction for this is the
acceleration of the integration of the country's economy into the world economy, as well as the
development of human capital in the country, ensuring that a person acquires modern knowledge and
skills. The development of human capital is one of the most important conditions in the process of
successful integration of the economy into the global system and the country's more effective benefit
from international competition, and is the main task of the country's education system. The development
of education lays the foundation for improving the welfare of the population in the country, as well as
building a higher level of the individual's life. Education gives people the opportunity to flexibly adopt
technologies, to take a decent place in the labor market and to join the lifelong learning process, to
choose a healthy lifestyle and a right position in relation to the environment.

It is known from world experience that the main weight in the field of human capital formation
falls on the social infrastructure, including educational services. From this point of view, in the current
"knowledge economy"” age, raising the level of knowledge and education of the population by improving
the quality of education services is considered one of the most urgent and important problems to solve.
The experience of developed countries shows that education, while requiring high costs, can also bring
high income in the long run. Nobel Prize-winning American scientist Peter Drucker writes: "Knowledge
does not come cheap." All developed countries spend about one-fifth of their GNP on the production and
dissemination of knowledge, and 3-5% of GNP on research and development (R&D) - the production of
new knowledge. "Employing organizations spend another 5% of the Gross National Product on further
education of their employees.” This shows that education occupies a key position in the socio-economic
development of the institution, organization and finally the country as a whole. Considering this, in the
conditions of the current market relations, the improvement of the quality of the education service
provided to the population and the increase of the education level of the population should be considered
as an important issue. Because educational services meet the demand of people to acquire certain
professions and qualifications by focusing on the moral and intellectual development of the society.

The role of education in the modernization of socio-economic life is not limited only to the
transformation of knowledge and skills acquired by the student into an economic factor. The knowledge
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and skills acquired in the educational process, as well as ethical and moral norms and values, create the
necessary conditions for each student to become a worthy member of society, turning him into a
colleague, exemplary family member and citizen who can be an example thanks to his knowledge and
ethical behavior.

Education, being a strategically important field of activity of every state, determines the political-
economic, social and cultural development of that state and forms the moral values of the newly
established society. Therefore, every sovereign state pays special attention to the development of
education. the general development process is also manifested in the higher and general education
system of the country. The necessary measures implemented in this field, the successful steps taken, the
Decrees and decrees signed by the President of the country have led to the improvement of the quality
of modern education. Of course, since the field of education is multi-level and multi-faceted, we will
touch on existing and possible educational problems.

It should be noted that the emergence of a number of problems in the field of education in recent
vears has led to a decrease in the quality of educational services. These problems include:

* the amount of financial resources allocated to education is small and they are not effectively
managed;

« low number of students in higher and secondary specialized education schools per 10,000 people
of the population;

« lack of a legislative base that meets modern requirements for education;

« conducting educational reforms spontaneously;

« the limited opportunities for education of the lower-income segment of the population;

« restrictions on student admission to higher and secondary educational institutions;

« the complexity of the admission mechanism to higher and secondary educational institutions;

« decrease in demand for professional and medium-skilled personnel (especially engineers) (in the
field of industry and agriculture) and thus decrease in interest in secondary and vocational education;

« presence of cases of corruption and bribery;

« low quality of education and textbooks not meeting modern requirements, etc.

Lowering the quality of education, in turn, lowers the educational and intellectual level of the
population, etc. has led to the emergence of more serious problems like this.

It is known that educational service is different from other non-differs from tangible assets. This
difference can be characterized as follows.

First, the production, transmission and receiver of the service, as in other services

consumption coincides with time. Another interesting point here is that the producer and the
consumer cannot collect and store this commodity, and cannot buy from one and sell it to another.

Second, during the purchase and sale of material goods, the owner changes, but the property of
the goods does not change. In educational service, however, the seller (labour force) loses ownership of
his specific commodity. But the buyer does not get this right either. Because the commodity is consumed
as soon as it is produced and sold.

The third difference here is that the recipient of the service and the provider of the service spend
hard work. The quality of the educational service depends on the work, knowledge and skills of both
parties, and the ability to transfer and absorb new knowledge.

The quality of education service also plays an important role in raising the intellectual and
educational level of the population. Regarding the evaluation of the quality of the educational service, it
is evaluated by the complete mastery of a certain profession and specialty of its consumer, that is, the
recipient of the service, and the effective use of the knowledge gained.

The costs associated with the payment of educational services can be paid from various sources
with the financial support of their consumers. These include:

* through direct financing at the expense of the state and local budget funds and by providing
short-term loans to students;,

« at the expense of the consumer's personal funds;

« at the expense of enterprises and organizations (customized education and professional
development);

« at the expense of public organizations, charitable societies, etc.

sources can be included.

It should be noted that, regardless of the source of payment of expenses, the educational service
in general has a positive effect on raising the educational level of the population. It is regrettable that in
recent years, on the one hand, the quality of educational services provided to the population in the
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country has decreased, on the one hand, the social welfare of the majority of the population is low, on
the other hand, wages in the education sphere are low, and on the other hand, the reforms are at a

satisfactory level lack of it has led to a decrease in the quality of education in general.
It should be recalled that statistical figures show that the level of education of the population in

Azerbaijan is satisfactory at first sight.
Table1
Education level of the population

(per 1,000 people aged 15 and over, at the beginning of the year)
1989(2000(2006|2011|2016|2021(2022|2023
All population aged 15 and over with tertiary and 878|909 | 946 | 968 | 972 | 974 | 974 | 974
secondary (full or partial) education

Including: Complete university 1051 107|118 124 | 127 137 160 | 160
Secondary qualification 1441 124 | 93 85| 85| 85| 91| 91
Totally average 4171 519|601 628|630 | 570| 570| 570
Overall average 1921 150| 134 | 1371] 130| 99 | 99 | 99

Source: Education, science and culture in Azerbaijan 2024. Statistical collection

Thus, for every 1000 people aged 15 and over, there were 878 people in 1989, 909 people in 2000,
974 people in 2021, and 974 people in 2023. has fallen (table 1).

As can be seen from the table, compared to 1989, in 2023 (the beginning of the year), the number
of people with higher education per 1000 people increased from 105 to 160 people, and the number of
people with complete secondary education increased from 417 to 570 people, and the number of people
with secondary education increased from 144 to 91 people. decreased to The decrease in the number of
people with secondary education per 1,000 people was influenced by the cancellation of many secondary
education institutions (or the cessation of their activities) on the one hand, and by the non-operation of
production enterprises on the other hand, and as a result, the demand for many specialties decreased.
As for the increase in the number of people with higher and secondary (full and incomplete) education
per 1000 people of the country, this happened due to the increase in the number of people with higher
education and general secondary education.

It should be noted that compared to the CIS countries, Azerbaijan lags behind in terms of the
number of people studying in higher education institutions per 10,000 people.

As for the number of students studying in higher education institutions, the situation is not
encouraging. So, according to statistics, in 2023, 211 people out of every 10,000 people in Azerbaijan,
265 people in Armenia, 303 people in Kazakhstan, 355 people in Kyrgyzstan, 229 people in Moldova. 229
people study in Uzbekistan, 254 people in Ukraine, 276 people in Belarus, and 278 people in Russia.

As can be seen, the number of people studying in higher education institutions per 10,000 people
in Azerbaijan is lower than in the CIS countries, which shows that the opportunities to study in
Azerbaijan's higher education institutions are still imited. The state restricts the independent activity of
private educational institutions by imposing an admission plan. This means direct intervention of the
state in the private sector. We believe that their admission plan is not the TQDK, those enterprises
themselves must determine. However, at this time, the capabilities of private enterprises (teachers and
pedagogic staff, material and technical base, etc.) should be evaluated. As for the function of the state,
in the current market economy, it would be more appropriate for the state to focus on increasing the
quality of educational services and full acquisition of relevant knowledge by the released specialists, not
on closing them.

In contrast to other fields, the costs incurred in education are evaluated according to the benefit
they give to the society, both materially and morally. Researchers have found that in less developed
countries, the efficiency of spending on secondary and higher education is higher than in highly developed
countries. If the expenses directed to secondary education in developed countries yield 9.5% per year,
this indicator yields 15.2% per year in less developed countries. Spending on higher education in these
countries yields 9.4% and 12.3% per year, respectively.

In spite of the fact that the specific weight of the expenditure on education in Azerbaijan is high
compared to other areas, the problems that have arisen in the sphere of education are mostly associated
with its financial provision. It should also be noted that in recent years, the amount of funds allocated to
education from the budget has not been dynamically increased. So, let's pay attention to the analysis of
the expenses allocated to education and science from the State budget in recent years.

From the data of Table 2, we see that the expenses allocated to education took place between
1995 and 2023 according to the increasing dynamics. However, despite this increasing dynamics, the
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specific share of education expenses in the total amount of state budget expenses has not decreased
from 2005 to 2022. Thus, the specific weight of education costs was 23.8% in 2000, 10.0% in 2010,
9.0%in 2015, 10.5% in 2020, and 11.3% in 2023. % decreased. The reduction of the specific weight of
expenses allocated to education in recent years has reduced the possibilities of updating the material
and technical base of education in accordance with modern requirements.

In 2000, education costs per capita of the world population were on average 230 US dollars,
including 600 US dollars in America, 800 US dollars in Europe, and 24.6 US dollars in Azerbaijan. As can
be seen from the data of Table 2, per capita education costs increased from 22.4 US dollars in 2000 to
240.2 US dollars in 2023.

Table 2
Expenditures allocated to education and science in the state budget (million manats)
2000 | 2005 | 2010 2015 2020 2022 2023

Total budget costs 764.0 | 2140.7 | 11765.9 | 17784.5 | 26416.3 | 32064.6 | 36457.9
Education 181.8 | 3725 | 1180.8 | 1605.1 | 2774.3 | 3696.4 | 4124.8
% 23.8 17.4 10.0 9.0 10.5 11.5 11.3
Population size 8081.0 | 8553.1| 9111.1 | 9705.6 | 10026.1 | 10063.3 | 10127.1

Education expenditure per capita | 22.4 43.3 129.7 165.5 2774 365.9 408.3
Education costs per capita in| 24.6 47.1 162.1 108.1 163.2 215.2 240.2
Dollars

Source: Education, science and culture in Azerbaijan 2024. Statistical collection

As we mentioned, as a result of not using the financial resources efficiently, the average monthly
nominal salary in the education system today has fallen below the level of the average indicator for the
Republic. If in 1990 the average monthly nominal salary of employees in the education system was 90.8%
of the national average, in 1995 it was 74.3%, and in 2005 it was 55.4%. In 2023, it decreased to 52.4%.
In other words, in 2023, the average monthly nominal salary in the education system was 1.8 times less
than the average indicator for the economy. It should also be noted that this amount was 53.5% of the
average indicator for the non-state sector. High school teacher salaries in developed countries are higher
than the industry average. For example, this indicator is 1.8 times higher in the USA and 2.1 times higher
in Germany. In Azerbaijan, the salaries of the vast majority of secondary school teachers are very low
compared to current consumer demands. Undoubtedly, this also affects the lowering of the level of
educational services. By the way, let's note that in the sphere of education, especially in higher education
institutions, the increase in wages was influenced by giving paid education (even in state higher education
institutions) a large place.

We believe that strict state regulation is necessary to ensure a synergistic combination of paid and
free education in the higher and secondary education system. The main direction of activities of higher
schools in the organization and attraction of extra-budgetary funds should be mutual cooperation with
production enterprises.

In addition, the entry of higher schools into the system of market relations, several main principles
of the organizational-economic mechanism of its activity should be revised.

In educational reforms, the main goal of the state should be to give every citizen the right to
education with his own funds. The advantage of this is the expansion of the citizen's opportunity to obtain
higher education without receiving any share from the state. Here, the main task of the state, as we
mentioned at the beginning, should be to improve the quality of the educational service and to control
the level of full mastery of the released personnel.

First of all, we need to deeply understand one important issue: what does modern education mean
and what is the purpose of this system that creates an incentive for development in society? In order to
examine the intricacies of this necessary field and further prospective possibilities, it is enough to look at
the first provision of the Law "On Education” approved by the President of the Republic of Azerbaijan
ILtham Aliyev on June 19, 2009: "This Law is the state's responsibility in the field of ensuring the right of
citizens to education established in the Constitution of the Republic of Azerbaijan determines the main
principles of the policy and the general conditions for the regulation of educational activities, plays a
basic role in the adoption of relevant laws and other normative legal acts on separate levels of
education”.

It is an undeniable fact that the modern education system, which is the most necessary factor
today, is an integral part of the newly formed society. The development of this civilized sphere leads to
the progress of these societies and the increase of the number of successes in all fields of activity in the
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country. Because the educational factor has the power to influence every individual, and its positive
results can be seen in all stages of development of a civilized society. Taking all this into account, we can
safely say that education:

- [s the driving force of society's progress;

- forms intellectual potential;

- creates the hopeful future sphere of the people;

- eliminates poverty and improves people's well-being,

- plays an indispensable role in the establishment of legal society;

- makes the citizen the most productive thinking force in the society;

- provides general development of the individual or collective;

- protects and regulates national-moral values;

- forms human capital and so on.

As it can be seen, the education sector is one of the main, leading sectors of both society and the
state, and its development is one of the important priorities facing every state.

Of course, in order to further raise the level of the modern education system, the infrastructural
works must be completely regulated and completed, educational institutions provided with modern
technical means must be created, and finally, strong scientific and pedagogical personnel must be
formed.

Only after these necessary transitional stages, it is possible to expect qualitative changes in
education. Because education is a field with such a complex structure that the investment made here
begins to give its positive results after several stages. For this reason, the development of modern
education in the secular scientific-pedagogical framework needs some time.

Starting from 2003, the modernization policy started in Azerbaijan in general gave an additional
impetus to the development of the education sector. As shown in Table 2, allocations from the state
budget to the sphere of education increased from 18 1.8 million manats in 2000 to 4124.8 million manats
in 2023, and the amount of investments in this field increased to 300 million manats. Also, various state
programs and orders were signed by the President of Azerbaijan for the development of the education
system. Thus, in order to create the material-technical, organizational-legal and educational methodical
conditions that can ensure the provision of pre-school education services at the level of modern
requirements accessible to all classes in the country and to achieve high socio-economic efficiency of the
pre-school education system on this basis, "Pre-school in the Republic of Azerbaijan "Renovation of
education” (2007-2010) State Program was signed. At the same time, on "Construction of new secondary
schools in the Republic of Azerbaijan, overhaul of existing schools and provision of modern teaching
equipment” (2003-2007), "School construction” (2008-2013), "Overhaul of schools" (2008-2013 ) and
the signing of Development Programs on "Equipment of General Education Schools" (2008-2013) formed
a strong material and legal basis for the completion of infrastructure works in this area. Along with this,
we should also emphasize that the signed programs related to the socio-economic development of the
regions and settlements of Baku city have a certain share in the further development of education.

The decisions and decrees signed by the President of the Republic Ilham Aliyev for the development
of modern education are sufficient. The goal is one: to establish a quality education system in the country
and to realize its positive results. As a result of this, since 2006, various schools of Azerbaijan actively
participate in PISA, TIMSS and PIRLS international assessment programs. One of the most important
factors for the future of Azerbaijan is the existing state program, which ensures that the country's youth
are educated in prestigious educational institutions in various progressive democratic states of the world
and attracts more public attention. Within the framework of this program, hundreds of young
Azerbaijanis have already been sent to study at various well-known world universities.

If we characterize the Ilham Aliyev era of education system development more broadly, we can say
that the first stage for the development of the education system of modern Azerbaijan - the era of
infrastructure construction - is about to end. Thanks to the knowledge economy established as a result
of the strategy of turning oil revenues into human capital, the quality indicators will continue to rise and
the investment in this field will bear its positive fruit. In his speech at the Second International
Humanitarian Forum held in Baku, President Ilham Aliyev emphasized the necessity of education and
said: "...the level of education plays an important role in societies, especially in underdeveloped countries.
We pay great attention to this field in Azerbaijan. There is no illiteracy in Azerbaijan, an intellectual elite
is being formed, the development of science and education is progressing rapidly. Education is the driving
force of any society. Intellectual potential will determine the development of every country today and
especially in the future.



XII INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 19-20.11.2024

These provisions of the President, based on deep-rooted logic, once again confirm the necessity
and continuous development of education in society. In addition to all this, along with the undeniable
development in the modern education system, there are also problems that can be solved. However, as
modern education continues to develop day by day, there are bound to be problems in this field that
require innovation, and there is no doubt that there will be problems in the future. Because as scientific
and technical progress develops in the framework of the world, there is a need for the modern education
system to keep up with this field. For this reason, the society that aspires to civilization should work
together with the state to eliminate the problems in the field of education, and should make an effort to
solve the problems. It is necessary to admit that today in the education sector of Azerbaijan, along with
the trend of development, there are also certain problems. Of course, if we classify these problems, we
can see that this sector of them belongs to the second stage of development. However, listing them in
sequence and bringing them to attention again can serve to weaken the impact of those problems.
Inadequate salaries and legal status of education workers, the formal nature of teacher-student (pupil)
relations in educational institutions, mass, in many cases illegal activities of tutors alienating students
from the school environment, unreasonably opened special preparation courses costing parents and
other issues are regrettable. whether it still remains. The most unpleasant situation is that the situation
regarding the mentioned problems is becoming more acute, which causes different nuances to emerge.

It should be noted that higher and general education schools in Azerbaijan should train strong
thinkers who have comprehensive thinking ability, skills, and who can express their justified logical views.
In order for our future pupils (students) to get a basic education, patriotic and scientific-pedagogical
personnel who truly love their profession and will serve their people should be prepared. The issue of
giving textbooks to students for free should be completely transparent so that no distinction is made
between people and citizens do not feel dissatisfied. Also, it should be emphasized that certain opinions
are being formed in the society regarding the transition to the 12-year general education system. Starting
from today, all institutions responsible for the field of education should start propaganda work and
clarify the advantages and differences of the new system. At the very least, society should know that this
system, which will eliminate unnecessary tutoring and return students from preparatory courses to
school, will make e-learning more relevant. Textbooks and textbooks for all subjects to be used should be
in electronic form so that children of disadvantaged families are not left out of the general educational
process.

It is clear to every citizen of Azerbaijan that the implementation of the European integration policy
should bring the indicators in all spheres of Azerbaijan society to the level of advanced states. Specific
goals for the development of education at the national level should be defined so that the process of
progress is not spontaneous. That is, in the near future, Azerbaijan education faces a number of tasks,
the implementation of which can give a real impetus to quality changes:

Firstly, the allocation of GDP to research and innovation in Azerbaijan should be increased to 3
percent. While this figure is 0.2 percent in Azerbaijan, in some countries of the world - for example,
Belgium, Austria, Finland, Germany, Denmark, and other progressive European countries, the indicator is
higher than 3 percent.

Secondly, the rate of admission of 40 percent of graduates from general education schools to
higher education institutions should be sufficiently increased. Currently, this number is 30 percent in
Azerbaijan, so it causes serious concern and is becoming the most urgent problem today.

Thirdly, we must multiply the number of our young people studying abroad. With this, it is possible
to use their scientific-pedagogical potential in solving the problems of our country in the field of
education. With this, we can achieve radical development of education in our country.

Fourthly, newer scientific-methodical programs should be developed and implemented soon to
improve the professionalism of teachers. Special attention should be paid to the training of scientific-
pedagogical personnel who can apply active/interactive training with a new perspective to the modern
education system. In particular, the lack of a sufficient number of experienced specialists (professors,
associate professors) in exact sciences (mathematics, chemistry, biology, etc.) can cause serious problems
for the following years of education.

Fifth, one of the strategically important problems of educational reform is the preparation of
highly qualified scientific and pedagogical personnel at the master's and doctoral level, and clarifying
their future fate. It should be noted that the master's degree, which is the second level of higher
education, its content, form, and whether it serves science or not is still open. This field is mostly favored
by master's degree lovers, which does not create an opportunity to train scientific and pedagogical
personnel with a doctorate degree at the next level of education.
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Since higher schools also have the status of scientific centers, the departments are of great
importance as a source of research, and today modern educational methods, active/interactive learning
methods increase its function somewhat. Also, the fate of scientific research laboratories and individual
departments is still undecided. It seems to us that a separate legislative act is needed in this area.
Regardless of how this issue is resolved, each higher school should preserve the function of a scientific
center in synthesis with education, and an unbreakable connection should be created between scientific
research institutes.

It is clear that there are many problems in the field of education. However, the existing problems
must be solved in time so that the number of quality indicators in the sphere of higher education
increases, and serious achievements are achieved in the scientific field. With this, the process of forming
human capital in the country should be sustainable.

The President of the Republic, Ilham Aliyev, attaches great importance to this issue and notes: "Of
course, we first of all need professionals to achieve the realization of all the tasks before us. Professionals
are needed in all fields. As soon as professional staff arrives in some important direction, we see a positive
dynamic... In the modern world, the success of the country is determined by knowledge, science,
technologies and education...”

The current state of university-industry cooperation in many countries of the world and the
directions of development should be studied and a model suitable for Azerbaijan should be prepared.
Increasing the quality of scientific research, strengthening the quality of education, achieving economic
growth by applying the results obtained as a result of the development of bilateral relations in business,
and increasing the ranking of universities by publishing articles based on those practical results in
prestigious magazines of the world, as well as strengthening the reputation of universities with teachers
and students with practical experience in society. for this purpose, it is recommended to do a number of
things. A part of those recommendations should be implemented by the state, and a part by the relevant
university:

Actions to be taken by the state:

1. It was determined from the conducted research that one of the obstacles to the development of
relations between universities and industry in the countries of the world is that industrial enterprises face
difficulties in finding a possible counterpart in the field of research and work. In order to solve this
problem, a network of state-run universities has been created and managed by the state in a number of
developed countries. The network of universities means the creation of an appropriate online platform
for the purpose of coordinating every university in the country in areas that can cover all industry-
university relations. The following tasks of such an online platform should be defined: - Agreement should
be reached in the field of university-industry cooperation between all the universities in the country;

- Creation of a portal that coordinates the relations of every university in the country with the
industry (the portal should be informative, access to each university should be provided from here,
information covering the cooperation of each university with the industry should be included);

- In each university, in close cooperation with the departments operating in connection with the
development of university-industry cooperation, appropriate joint policies should be implemented in
order to expand bilateral relations at the macro level, etc.

2. The number of requirements in the financing of universities, etc. In addition to such factors, the
factor of universities' cooperation with industry can be taken into account. So, currently, universities are
financed by the state based on a number of indicators. These indicators can include the level of
cooperation with industry.

3. The innovation voucher is a suitable tool that can be used to strengthen university-industry
cooperation and has been successfully tested in countries such as the Netherlands, Ireland and Great
Britain. Innovation vouchers are the government's opening of small credit lines to firms (mainly small and
medium-sized enterprises) to purchase services from universities and public research centers.

4. Application of tax benefits to industrial enterprises due to their cooperation with the university.

5. Implementation of a reward system covering the cooperation of university employees with
industry.

Actions to be taken by the respective universities:

1. Establishment of the department of relations with the industry

Since the main missions of universities are teaching and science, the main purpose of creating such
a department within the university is to establish mutual relations with relevant industrial enterprises
and state bodies in accordance with the university's missions. The first of the main activities of this
department is the creation of a link covering all functions within the relevant website or university
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website. Through this, it is possible to create an opportunity for everyone to get any information quickly
and quickly. The duties of the mentioned department may include the following:

On education:

1. Ensuring the participation of representatives of industrial enterprises and relevant state bodies
in the preparation and improvement of educational plans. This type of cooperation includes the
improvement of existing curricula in universities and the preparation of curricula for new specialties. One
of the main factors affecting the increase in the popularity of universities in the country and their ranking
among universities is the speed with which graduates get jobs, and as we know, the fact that graduates
quickly get jobs according to their qualifications depends on their level of professionalism and market
demand according to their qualifications. No one but the relevant industrial enterprises and state
administrations can accurately determine what new qualifications are in demand in the labor market,
and the necessity of teaching the existing qualifications according to which curricula. For this reason,
cooperation with the industry must be carried out and their opinions must be taken as a basis in the
preparation of curricula and the determination of qualifications.

2. Trainings for improvement of staff of enterprises. This type of cooperation includes the
organization of educational programs and courses for the purpose of increasing the professionalism of a
number of employees, improving their qualifications in accordance with current and future business
needs.

3. Establishing the appropriate mechanism in order to attract university teachers to the industry
and managers of enterprises to teaching in universities. This refers to the provision of university
employees with appropriate additional work in industrial enterprises in accordance with their
qualifications and the involvement of a number of managers of enterprises in educational work at the
university in accordance with their activities. Consultant, etc., in industrial enterprises, which increases
the results of their teaching and scientific activities by closely participating in practical issues of teachers,
and also enables them to obtain additional income in terms of earnings. This type of cooperation can be
used to encourage industrial enterprises that need to participate in the tasks. In addition, the involvement
of selected managers of industrial enterprises in the educational process can be considered the
importance of this program in order for students to learn practical issues in-depth, along with
fundamental sciences. Such interactions can make an important contribution to overcoming existing
obstacles in university-industry cooperation.

On scientific works:

Identifying current and future micro (business enterprises) and macro (ministries, state
administrations, etc.) real issues in the country, conducting research in order to solve them carrying out
the necessary work in the field of involvement in conducting research on

In order to introduce the scientific potential of the university to industrial enterprises and state
bodies, round tables, meetings, conferences, etc. are held continuously with the mandatory participation
of industrial enterprises and state bodies. Holding.
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Abstract

It is clear that in modern times, the content of integration is widely used by states, public
associations, and scientists. In particular, the connection of the content structure of disciplines
(which is the basis of science) is widespread in the implementation of the general scientific
cognitive process, that is, interdisciplinary relations. It is clear that this helps us to perceive the
surrounding world from the position of wholeness and to systematize the existence of cognition
by personality. During the educational process, elementary school students are engaged in
cognitive, practical and purposeful activities. As a result of these activities, interdisciplinary activity
skills are formed in students.

Interdisciplinary activity is carried out according to the age characteristics of students and
their individual development character. Philosophical, social, humanitarian, natural-
mathematical, aesthetic and educational-oriented works on this subject were written by scientists,
teachers, psychologists and methodists in special subjects based on the content of modern
education. The characteristics and regularities of the implementation of interdisciplinary relations
in psychological, pedagogical and methodical activities have been studied. These features were
taken into account in the aspect of classification and structuring of subjects. In the article, the
possibilities of integration that the history teacher can implement in the teaching process are
analyzed on the basis of examples.

Keywords: integration opportunities, integrative planning, interdisciplinary communication,
cross-disciplinary communication, teacher's activity, person-oriented education.

Introduction

The development of the integration process also serves the integration of other or different parts
and properties, as well as the integration of components and parts into a single whole.

There are five characteristics of integration processes:

1. Integration is based on the connection of previously existing scientific elements;

2. Integration depends on qualitative and quantitative changes of interacting elements;

3. The existence of an independent logically justified basis for the integration process;

4. Creation of an independent structure of the integrative process;

5. Pedagogical orientation and comparative individuality of the integrative process.

In order to successfully use interdisciplinary integration in the teaching of history, the teacher must
be familiar with the logic of the sequence of actions for the application of integrative teaching methods.
As a general algorithm of actions, the following stages can be distinguished:

1. Study of regulatory documents (1);

2. Planning and organizing the interdisciplinary integration of history with other academic
disciplines in accordance with established interdisciplinary relationships. Ensuring the interaction and
cooperation of the history teacher with teachers of other integrated educational subjects, preparing an
individual plan for the organization of history lessons using interdisciplinary integration, taking into
account the work programs of subjects, calendar and thematic planning, curriculum;

3. Conducting direct lessons in accordance with the individual plan prepared for the organization
of training sessions;

4. Analyzing the program based on the interdisciplinary integration of history,

5. Preparation of the program for the next calendar year, taking into account the experience
gained.
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The idea of integration has recently become the subject of intensive theoretical and practical
research related to the processes of differentiation in education. Integration eliminates the division of
scientific knowledge by subject and allows students to be shown “the world as a whole”, as well as to use
the freed educational time for the full implementation of specialized differentiation in education (7, p.
83).

In other words, from a practical point of view, integration involves strengthening interdisciplinary
relationships, reducing learner overload, expanding the scope of information available to learners, and
enhancing learning motivation.

The integration of education should provide the student with knowledge that reflects the
connection of individual parts of the world as a system, should teach the child to imagine the world as a
single whole in which all elements are interconnected from the first steps of learning. Integration is a
means of obtaining new ideas based on traditional subject knowledge. It aims to develop the student's
erudition and update the current narrow specialization in teaching. However, integration should not
replace the teaching of traditional subjects, but should combine the acquired knowledge into a single
system (16, p. 63).

Integration is a means of intensification of lessons, a high form of implementation of
interdisciplinary relations at a qualitatively new level. Interdisciplinary connections can be successfully
used to supplement, confirm, or enhance learners’ knowledge of related disciplines. Integration is a
source of finding new facts that confirm or deepen certain observations and conclusions of students in
different disciplines. It relieves the fatigue and excessive tension of the students by engaging in various
activities.

The integration of education and upbringing naturally stems from the desire to give the young
generation a unified vision of nature, society and their place(2).

To summarize, we can mention the following options for the functioning of the educational process
on an integrative basis:

v' Anintegrated course is formed from the content of subjects included in the same field of study.
In this case, the content of one subject does not exceed the content of another;

v Anintegrated course is created from the content of subjects included in the same study area or
the same study block, but primarily based on one subject area;,

v An integrated course is created from the content of subjects that are included in different but
related fields of study and operate on “equal terms”;

v' An integrated course is created on the basis of subjects from related fields of study, but one
subject retains its specificity, while others act as an auxiliary basis.

Building the educational process on an integrated basis is not limited to integrated courses.
Integrated courses are the highest level of “merging” of academic disciplines. Integration can only consist
of solving problems at the intersection of different qualitative knowledge systems, methods of operation
and other content components. The integrated approach allows to solve the problem of overloading of
educational programs, to eliminate the fatigue and emotional overload of the students, it serves the
development of imagination, attention, memory, speech, and thinking (3).

Therefore, there is a need for integration between lessons. Such classes create significant
opportunities for teachers and students. As part of an integrated lesson, students can gain versatile,
deeper knowledge by learning about multiple subjects. An integrated lesson develops one of the most
important skills. This fact allows to develop critical thinking, analytical activity and functional literacy
skills.

There are two types of planning in the teaching process, which are called daily and annual
planning. Daily planning is current and annual planning is prospective planning. In order to implement
daily planning and achieve successful performance, the teacher prepares an annual plan from the
beginning of the year, which is not limited to just the name of the subject or the date and time, as before.
In modern annual planning, it is necessary to develop the knowledge and skills of students, to realize the
sub-standards for the class in order to achieve the considered annual learning results.

The stages of a daily lesson in active interactive training are as follows:

During the planning of the lesson, first of all, the content standards for the subject are examined,
sub-standards are determined according to the topics. The sub-standards set during the annual planning
are realized during the current planning and the training objectives are determined according to the
subject. The form and methods of conducting the lesson are planned by the teacher in order to realize
the educational goals. The standard set by means of forms and methods and the goals chosen
accordingly are set for the realization of the subject, in which case the possibilities of integration must



XII INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 19-20.11.2024

also be determined. After determining the possible interdisciplinary integration, the teacher determines
the resources for the successful teaching of the lesson.

Content standard:

Topic:

Learning objective:

Work form:

Training method:

Integration:

Resources:

After that, the stages of the lesson are defined. In modern times, there are various teaching models.
These are 3-stage, 5-stage, 6-stage, etc. it can be in the lesson type. The presented lesson is a 7-step
lesson model (7, p. 85).

The lesson begins with motivation. Motivation is one of the necessary stages for the lesson. At this
stage, students can be motivated to the learning process by using various tools. When setting motivation,
use images, video materials, interesting sources, etc. can be used. At this stage, it is necessary to ask
guiding questions to the students and attract their attention to the problem. After the motivational
phase, the teacher who implements the motivational phase moves to the second phase of the lesson by
posing a research question together with the students.

Conducting research is the second stage of active learning. At this point, students explore the
assigned tasks to find answers to the research question. At this stage, students can be involved in
research using different forms of work.

The information exchange phase is called the third phase of the lesson.

At this stage of the lesson, students present the material they prepared by preparing the task or
the answer to the question. During group work, group members can choose a leader themselves, or a
leader can be appointed by the teacher, and the presentation can be made by that leader.

The information discussion stage is defined as the fourth stage of the lesson.

During this stage, the tasks prepared and presented by the students are discussed. In the task, the
main points of attention are noted, if there are mistakes, they are conveyed correctly. By discussing the
problem, conditions are created for students to come to a conclusion.

In this part, which is used as the fifth stage of the lesson for drawing conclusions and summarizing,
it is possible for students to come to conclusions.

Students can generalize as a result of the information they get and discuss during the exchange
and discussion. During this stage, the questions asked by the teacher should allow the student to be
guided and come to the right conclusion. In this section, students have to answer the question by going
back to the research question.

The Creative application part, defined as the sixth stage, ensures full mastery and reinforcement
of the lesson.

During this stage of the lesson, students are given creative works related to the topic. Writing an
essay, taking pictures, etc. such activities can be given. If it is not possible during the lesson, then the
activities should be given in the form of tasks to be carried out at home.

“Evaluation and reflection”. This stage is defined as the 7th stage of the lesson(9).

At this stage, students are evaluated. Student assessment is actually done throughout the lesson.
The purpose of reflection at the end of the lesson is to visualize the knowledge and skills acquired by the
students more clearly and to evaluate them.

Integration opportunities should be kept in mind when implementing the stages of the lesson. If
the teacher has shown the integrated standard of any subject in interdisciplinary integration, then the
integration of that subject must be implemented. Realization of integration types in an integrative lesson
makes the lesson more interesting and educational. The teacher can integrate the subject of history with
the subject of literature while talking about the 19th century intellectuals in the teaching process. Of
course, one of the most important factors in conducting such classes is having enough time to study both
historical and literary material. Also, such lessons require serious preparation from both teachers: both
the historian and the philologist. They should clearly define the functions of each teacher, support each
other during the lesson, interact with each other, and not distract the students from each other. During
the integrated lesson of literature and history, students can independently search for historical
information. Modern school allows you to organize such a search on the Internet. During the teaching of
this type of topics, students who have an idea about a certain historical event should independently
formulate a search query, find relevant material and analyze its reliability. This skill is one of the
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fundamental skills in the formation of reading literacy. For example, while studying the works of
M.F.Akhundov, they can get acquainted with information about the history of Azerbaijan at that time.
At the same time, historical data will be more voluminous and memorable. As a rule, children learn the
information they find independently better than the information in the textbook (8, p. 80).

Another fairly productive form of work is creating presentations on topics related to the social life
of society in the 19th century. For example: “The life of serfs in Azerbaijan in the 19th century”, “Wage
labor in the 19th-20th centuries” and other problems, it is possible to integrate inter-topics with the
topics covered in this direction in literature classes (8, p. 79-81). Thanks to such tasks, students not only
get the opportunity to get acquainted with specific historical information, but also need to be able to
present the received information in an elaborated form, because creating a presentation requires the
ability to emphasize the main and minor points in the presentation. At the next stage of the integrative
lesson, students begin to analyze the literary text. By developing reading literacy, we first develop the
ability to analyze the text, so it is best to use the method of comparing the text of a poem or verse with
real historical facts. Students are asked to find and emphasize real historical facts in the text of the work.
For example, they can conduct a comparative analysis of the character of Vagif in Samad Vurgu's drama
“Vagif” and the real historical personality VVagif. Comparing the facts and finding the differences between
them is one of the methods that attract students' interest. Although this type of lesson activity is
complicated by asking students to create a comparative table based on the information received from
the students, it has a positive effect on the learning process.

Another way to help deliver a high-quality integrated lesson and develop reading literacy skills is
to create a historical interpretation of a work. Thus, students are given the task of finding the meaning
of unknown words independently (using the Internet or different dictionaries). By writing a historical
commentary, students not only understand the text better, but also get acquainted with historical
realities (14, p. 8). Of course, it is quite difficult to conduct integrated lessons regularly.

Successful integration can be created when teaching general history. Students who do not know
about the war of 1812 cannot understand the full depth of Lermontov's poem “Borodino”. Because they
do not know anything about serfdom, they will not understand the ideological pathos of Turgenev's
“Notes of the Hunter” (11, p. 23). Ignorance of history makes it difficult to understand many other literary
works that are inextricably linked with the fate of our people. The result of such integrated training will
be an increase in students' motivation, the manifestation of independence and a creative approach to
learning, the development of aesthetic perception of work, and the activation of students' cognitive
activity (13, p. 21).

The integration of the subject of history is most successfully realized with the subject of geography,
when the teacher brings out not only historical knowledge and skills, but geographical knowledge and
skills in an integrated way. Work with maps, identification of geographical objects, coordinates of the
created state, demographic growth of the population, etc. such issues are considered to be the product
of a more successful result, providing integration with history to make the lesson more interesting and
lively.

Before deciding on an integrated lesson, you should become an ally with the teacher of another
subject in which integration is planned. Both teachers will have to identify common interests to integrate
their subjects. Both teachers should know that more work, much time and effort awaits them than
preparing and conducting separate lessons. An integrated lesson is the interaction technology of two
teachers, the sequence of their actions, the content and methods of presenting the material, the duration
of each action. Their interaction can be established in different ways. One of them can act as a leader,
and the other as an assistant or consultant. One teacher can spend the whole lesson with the
participation of another as an active observer and guest. The duration of the integrated lesson may also
vary. But often they combine two or three lesson hours in one lesson. Any integrated lesson is associated
with going beyond the narrow limits of a subject, the relevant conceptual-terminological system and
cognitive method. With this, it is possible to overcome the superficial and formal study of the issue,
expand information, change the aspect of learning, deepen the understanding, clarify concepts and laws,
summarize the material, combine and systematize the students' experience and the theory of its
understanding.

Any components of the pedagogical process can be integrated into the lesson: goals, principles,
content, teaching methods and tools. For example, when content is taken, any of its components can be
isolated for integration: concepts, laws, principles, definitions, signs, phenomena, hypotheses, events,
facts, ideas, problems, etc. content such as intellectual and practical skills and abilities. These
components from different subjects are combined in one lesson to form a system, educational material
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is collected around them and included in the new system. The main factor in the organization of the
lesson is the factor that creates the system, because the methodology and technology of its construction,
which will be further developed, will be determined by it. At this time:

the purpose of the integrated subject;

composition of integration, that is, a set of combined components;

leading system-creating and supporting components;

what form of integration;

the nature of the connections between the connected material;

structure (sequence) of arrangement of material;

forms and methods of its presentation;

methods for students to process new material;

assessment;

v’ record form for prepared lesson;

v forms and types of control of students' learning in this lesson (15).

Advantages of integrated lessons.

Integrated lessons are a powerful stimulator of the student's mental activity. Students begin to
analyze, compare, and look for connections between objects and events.

Integration is an extremely attractive form of learning for the student. It keeps students away from
monotonous learning, the different, unusual course of the lesson arouses their interest and stimulates
their activity.

Integrated lessons are often accompanied by discoveries. It is a scientific activity in a sense. The
special value of this phenomenon is that students play the role of researchers. In addition to the above,
this type of lessons perfectly reveals the creative potential of the teacher. This is not only a new stage in
the teacher's professional activity, but also a great opportunity for him to reach a new level of his
relationship with the class.

Integrated lessons are aimed at developing the student's creative thinking. During the teaching
process, the teacher tries to make the students actively participate in the learning process, not passive
listeners.

Therefore, we use the following active methods in our work:
work in groups;
creative tasks;
didactic game;
work with documents;
brain attack;
problematic assignments;
project method (7, p. 81).

Integration motivates students, activates their educational and cognitive activity. Integration in
the classroom relieves stress and fatigue of children. Thus, children become active participants in the
educational process. By using this technique, students can apply the knowledge they have acquired in
real situations. Today, the integration of academic subjects and interdisciplinary courses in an
educational institution has a more effective effect on students as one of the promising directions for
solving the problem of finding new pedagogical solutions that contribute to the improvement and
development of the creative potential of the pedagogical team and individual teachers. For the first time
in the history of pedagogy, the idea of interdisciplinary relations was embodied in the complex programs
created on their basis, which was nothing more than an interdisciplinary system that combines
knowledge from various scientific bases about a concrete object of reality. Already in the 50s and 60s of
the 20th century, M.N.Skatkin, E..Monoszon, Sh.l.Ganelin, S.E.Drapkin spoke about the necessity of
implementing interdisciplinary relations (interdisciplinary integration) (7, p.93).

In order to relieve fatigue and tension in children during the lesson, the pace of the lesson should
be optimal and different forms of work should be used. As part of the methodology of creating integrated
lessons, the goals and objectives of the lesson for each subject are developed in accordance with the
subject (9, p. 87).

During classes, we try to organize learning activities in such a way that we encourage students to
think, research, search. Therefore, we attach great importance to the organization of students’
independent work.

When organizing the independent work of students, the sources of knowledge are textbooks,
historical documents, maps, photo documents, statistical data, reference and scientific literature,
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periodicals and the Internet. Working with different sources helps to better understand the content of
the educational material, therefore fragments of historical texts are used in the lessons at the initial
stages of education. For example, in class V - these are Hesiod, Homer, Plutarch, etc. shows itself in the
teaching of subjects such as the main task at this stage is to carefully read, understand and interpret the
text.

In secondary schools where we conduct problem laboratory classes, more comprehensive work is
organized with various sources. Such lessons are held on the topics of “Reforms of the 1860s”, “Foreign
policy of the Safavids at the beginning of the 17th century”, “Russia”, “The Great Patriotic War”. Materials
are grouped by problem and studied in groups (10, p. 45). Children answer questions about documents,
compare them, express their personal assessment of this or that fact. In addition to increasing students'’
cognitive activity, such lessons also develop source analysis skills:

v’ interpretation of the document;

v find the meaning of unknown words, terms, names, titles used in the document;

v’ determining the position of the document author;

v’ assessment of the nature and importance of the document.

“Date tags” - repetition of dates. A square is drawn on the board with 16 cells with dates written
on it. Children are given the task of reconstructing the dates in increasing chronological order and
naming the event in question (7, p. 94).

“Crossword” - repetition of terms. The whole class plays in pairs, students write words on a specific
topic on a sheet of paper. The first writes the word in the middle of the sheet, the second writes the word
so that it intersects with the previous one, like a crossword. The more intersections, the more points the
player gets.

“Find the mistakes” - where students are given a text with mistakes to correct.

The “restore image” method is convenient when you need to assemble a known image from
fragments.

In the “Tree of Knowledge” method, children learn to ask questions about the material they learn.
Questions are written on pieces of paper while explaining the text or working with the text, and then the
most successful questions are scored and pasted into the “knowledge tree”.

“Living picture”, where students have to “re-enact” a historical event using the teaching
illustration. The latter technique is often used, it is one of the types of theatrical productions that
eliminate the problem of clothing, because the cartoon itself becomes like a theater decoration. As an
example of such a lesson, the topic “Khojaly tragedy” in the 9th grade can be shown (6, p. 187).

Let's focus on the intellectual game “Behind the Seven Seals” by analogy with the popular TV show.
This project can be prepared for 9th grade students. They should choose the material for the
presentation, prepare the props and set the music. The rules of the game are as follows: the presenter
gives information about a famous person - for example, Senior lieutenant Shahriyar Alibeyli, who showed
heroism in the Second Karabakh War, deserved various awards, and was shot by the enemy during a
military operation (7, p. 96). By talking about his biography, he brings facts and comments about the
military operations in which he participated. As the story continues, questions are asked by the students,
and the answers to seven of those questions are recorded in the service notes. For each correct answer,
the participant's “labor book” is stamped. The one who collects the most stamps gets the right to name
the hero. All information about the hero is shown on the screen in the form of a presentation made by
the students themselves. At this time, music appropriate to the period or issue is used. The game is very
educational, interesting for students, makes them think, compare and use their knowledge in other
subjects, especially literature. Lessons or activities that go beyond a single topic are another effective
way to increase students' cognitive activity, which helps to overcome the isolation of their knowledge
and form a more integrated understanding of historical material.

The methods of such integration can be different: it is the use of literary material in history lessons,
the parallel study of the era and its works of art. Opportunities for the integration of history and
literature are particularly well-provided in high school, where the 20th century period and its literary
works are studied almost in parallel. This opens great opportunities for conducting integrated lessons on
many topics (4, p. 72). Perspective planning is a plan prepared by showing the subjects to be taught by
the teacher in accordance with the program (curriculum) for a year, on which days, for how many hours,
with what resources, and the methods and means of evaluating the integrated subjects and students.
This planning is prepared by the teacher at the beginning of the school year and submitted to the school
management for approval.
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While preparing the annual planning, the teacher should look at the topics and standards for the
class in advance, and implement the division of lessons based on it.

Annual planning is carried out in the following order:

1. Content standards;

2. Teaching unit;

3. Topics;

4. Integration;

5. Resources;

6. Assessment;

7. Clock;

8. Date (5, p.108).

The mentioned ones are prepared for the period of the year by drawing up a schedule and given to
the school management. On the basis of the approved annual planning, the teachers should carry out
the teaching of the subjects, as well as the diagnostic and summative evaluations according to the dates
given.
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HCT10/1b30BAHME BO3MOXHOC TEW MIHTEPAKTMBHBIX JOCOK B CUCTEME OBYYEHWS
KUTAUCKOMY A3bIKY CTYJEHTOB PECITYBJINKN APMEHWA

XaH Murue

lpenodasamerb [lansiHbCKO20 YHUBEpcUmMema UHOCMPAHHbIX S3bIKOB 2. [la/IsiHb,
Kumadckas HapooHas Pecnybsiuka

Kpucmuna lpaybsiesHa MypadsH

lpenodasamerib aHeIUCKO20 S3bIKA B 513bIKOBOM UeHmpe «English with Laura»

Abstract

Modern innovative and developing technologies are currently becoming increasingly popular
in education. One of the innovative technical means of teaching, which is supposed to be used in
the methodological system of teaching Chinese to students of the Republic of Armenia, is an
interactive whiteboard. Speaking about the positive aspects of using interactive whiteboards in the
process of learning Chinese, it is important to take into account that using an interactive
whiteboard alone will not solve all the problems. And psychology teachers don't have to work with
her all the time, in every lesson. It may be necessary to use the interactive whiteboard only at the
very beginning of the lesson or during the discussion of new material, etc. It all depends on the
goals and objectives of each stage of the Chinese language learning process, as well as on its
content.

AHHOMauus

CoBpemeHHble UHHOBAUUOHHbIE U Ppd3BUBAKOULUE MEXHO/Io2UU B HACMosAWee Bpems
npuobpemarom B8co 60/bWYHO  NoNyASpHOCMb B 0by4eHuu. OOHUM U3 UHHOBAUUOHHbIX
mexHuUYeckux cpedcma oby4eHusi, Komopbild NPednos1azaemcsi UCNo/Ib308amMb B Memoouyeckod
cucmeme obydeHUs Kumadckomy S3bIKYy cmyodeHmos Pecnybiuku ApmeHus, As8asemcs
UHmepakmusHas 0o0cKa. [0B8opa O NOMOMUMENbHbIX CMOPOHAX —UCNOJb30BAHUS
UHMepakmuBHbIX 00COK B npoyecce obyyeHus KUMAUCKOMY $3biKY, BAMCHO Y4ecmsb, 4mo
ucnosib308aHue 00HoU MOJILKO UHMepakmusHol 0oCKu He pewum Bcex npobnem. U
npenooasamesiam-cuHo02am He obs3amesibHo pabomams ¢ Hell NOCMOSIHHO, HA KA*OOM YPOKe.
Moxem BO3HUKHYMb HE06X00UMOCMb UCNO/Ib30BAHUSI UHMEPAKmMUBHOU AOCKU MOJIbKO B CAMOM
Hayase 3aHImus Uil Bo BpemMs 0bCyx0eHus HoBo20 Mamepuasna u m. 0. Bce 3asucum om uened u
3a0ay Kax30020 U3 3manos NPouecca obyyeHus Kumatckomy S3bIKY, a MAK@e Om €20 CO0EPHAHUS.

Keywords: interactive whiteboard, Chinese language lesson, Armenian students,
intensification of the Chinese language learning process, modernization of the Chinese language
learning process, positive aspects of using interactive whiteboards in the Chinese language
learning process

Kntovesble cosa: uHmMepakmusHas 00CKd, YPOK KUMAUCKO20 A3bIKA, ydaujuecs-apMsHe,
UHMeHcuguKauus npouyecca obyyeHus KUMadckomy A3biKy, MoOepHU3ayusi npouecca oby4YeHus
Kumadckomy S3bIKY, NOJIOXUME/IbHbIE CMOPOHbI UCNOIb30BAHUS UHMEPAKMUBHbLIX 00COK B
npouecce obyyeHus KUMadlckomy S3bIKY

The article was written within the framework of the Foundation's Project "Joint Foreign Special Project
2022 on International research in the field of Chinese education, conducted by the Center for Chinese-
Foreign Exchange and Cooperation of the Ministry of Education of China." Project Number: 22YH34ZW
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Cmamabs HanucaHa 8 pamkax [Ipoekma @oHoa « CosMecmHbIt UHOCMPAHHbIU cneuudsibHbIt npoekm 2022 200a
N0 MEXOYHAPOOHbIM UCC/Ie00BAHUAM B8 06/1aCmMuU KUMAtickoeo 06pazoBaHuUs, Nnposoodumsil LieHmpom Kumadcko-
UHOCMPAHHO20 0bMeHa u compyoHuyecmsa MuHucmepcmaa obpaszosarus Kumas». Homep npoekma: 22YH34ZW

BsedeHue

CoBpemeHHble  UHHOBAUUOHHbIe U  PA3BUBArOUUE MEXHOIo2UU B HACMOSAWee Bpems
npuobpemarom B8cto 6ObUIYH NONYASPHOCMb B 00yYeHuU. OOHUM U3 UHHOBAUUOHHbIX MEXHUYeCKUX
cpedcms 0by4eHus, Komopbil Npednoaazaemcs Ucno/ib308ams B8 Memoou4eckol cucmeme obyyeHus
Kumadckomy f3bIKy cmyoeHmos Pecnybsiuku ApMeHus, ABSemcs UHmMepakmusHasa 0ocka’,
pabomams ¢ Komopol /uuam, BaderoluM KOMNbHOMEPHOU 2pamMOmMHOCMbH, NPedcmassisemcs
HEC/IONCHbBIM, NOCKOJIbKY BCE, 4MO MOXCHO UCNO/Ib30BAMb HA KOMNbOMEPE, eCMb U HA UHMEPAKmMUBHOU
docke [1].

MemoduyecKue 803MOXHOCMU UHMEPAKMUBHbIX 00COK

Paccmompum ucnosib308aHuUe UHMePAakmMuBHbIX 00COK, NO3BOAOULUX PAUUOHASIbHO U3MEHUMb U
MOOEpHU3UPOBAMb BY308CKOe 0byYeHue KUumadlckomy A3bIKY 8 APMAHCKOU MOHOIUH2BAIbHOU S3bIKOBOU
cpede.

C NOMOWbHO UHMEPAKMUBHbIX OOCOK BO3MOXCHbI C1edyrouue y4ebHble deticmaus:

» HaansoHas 3¢ppekmusHas npezeHmayus y4ebHo20 mamepuasd, 00CMYyNHAsi 0OHOBPeMeHHAasi
O0eMoHCcmpauus Modesell 2pamMmamuyeckux Kameaoputl KuUmadlcKoz0 U apMSIHCKO20 A3bIKOB.

Tak, Hanpumep, bUIUHEBA/IbHBIU A3bIKOBOU MAMEPUAsT MOXem 00HOBPEMEHHO NOABAAMbLCA HA
docke. [puyem 0715 Kax)c0020 A3bIKa Moxem bbimb UCNOIb308AH onpedesieHHbIU usem. KoHmpacmusHo-
munosioeuYeckue YeHHble 3bIK0BbIe 3/IeMeHMbI MAKMEe Mo2ym BblOeISIMbCSA 3d CYem usemad, Wwpugma,
apkocmu u m. 0.

> AKMmuBHoe BoBJledeHuUe Y4aujUxXCcs-apMsiH B Npoyecc o6y4YeHuss KUmadicKomy S3bIKY.

Hosu3Ha, 0ocmynHOCMb U NPUBAEKAME/IbHOCMbL N00a4Yu  OUIUHEBA/ILHO20 Mamepuasd,
Ha2na0HOCMb, BO3MOXHOCMbL CAMOCMOSME/IbHO20 aHAJIU3d, CPABHEHUS pe3y/ibMmamos «HAYy4YHO20
NOUCKAa», COPeBHOBAMEsIbHOCMb, BHECeHUe B Y4eOHbIU NPOUEeCcC U2pOBbIX 3/1IEMEHMOoB8 — BCe 3MO
cnocobcmBsyem YCcmaHoB/IeHUr Cmabu/ibHO20 MOMUBAUUOHHO20 YPOBHS U3YYeHUs] KUmaticKo2o A3bIKd.

> VIHmeHcugukayus npoyecca obyqeHus.

Vicnosib30BaHue  UHMepPakmusHoU 00CKU MOXem 3aMemHO  YIydwums meMn  YPOKd,
aKmMuBU3UPOBAMb U UHME/IeKMyaau3uposams €20 meYeHue, d Makxe CoBepuIeHCMBOBAMb
NAaHupoBaHue u nposedeHue 3aHamud [2]. lpu Haauyuu uHMepakmusHoUl 00CKU Npenooasamesib Yie
He mpamum BpemMs HaA 3anuck Ha docke (B Haweld memoduyeckol cucmeme Mamepuas 3anucbiBaemcs
Ha 0BYX A3bIKAX (KUMAUCKOM U AapMSHCKOM), HA 4Ymo, eCmecmBeHHO, Mmpamumcsa 8080e 60/ibuie
BpemeHu). Becb conocmasisemMbil Mamepuasl 3apaHee 3aHeceH 8 NaMsams KOMNbomepd, Ymo daem
BO3MOMHOCMb BbICMPO Nepexooumb OM 00HO20 f3bIKA K OpY20MY, HA2S0HO CPABHUBAMb A3bIKOBbLIE
¢akmsi, co30asams coomaemcmayroujue Moodesu, NpUBOOUMb NPUMEPBI, BbIOE/ISIMb KOHMPACMUBHbIE
munosoeudeckue ocobeHHocmu u m. 0.

Bce nepeyqucneHHoe, ecmecmseHHo, cnocobcmayem 3¢gekmusHol UHMeHcuduUKauuu npoyecca
0by4eHuss KumadcKomy A3biKy, PaBHO KAk u JiobomMy 0pyeomMy UHOCMPAHHOMY S3bIKY [3], payuoHaibLHO
PeKoHCMpPyupyem u MOOepHU3UPyem e20, d MAKMe 3aMemHo IKOHOMUM y4yebHoe Bpemsi, omBoOUMOe Ha
BY30BCKOE U3y4eHue KUmMadcKo2o A3bIKa.

MHmepakmusHas docka pecypc os1a pabomsi ¢ 6UNUHEBA/IbHBIM MAMEPUA/IOM

ViHmepakmusHas 0ocka — 3MO  3¢ppekmusHbIl  BU3YaIbHbIL — pecypc,  nomozaroujuli
npenodasamesigiMm KUmMadckoeo S3bIKd, pabomarouwum nNo NPeosioxeHHoU cucmeme conoCmasumesibHo-
MmunNoJI02u4ecKo20 obyyeHus, u3/1a2ameo bunuHeBanbHbIL  Yy4ebHbIU mamepuasn B

conocmasumesibHOM/KOHMPACMUBHOM AHA/U3e O4YeHb O0OCMYNHO, UHMEPEecHo U Kpaco4Ho. OHa
no3Bosisem OOHOBPEMEHHO Jleeko U 3pgdekmusHO npedcmasums UHGOPMAUUrO HA 0BYX A3bIKAX C
NOMOWIbIO  PA3/IUYHBIX MYJIbMUMEOUUHbIX Pecypcos, 4mo 0dem BO3MOMCHOCMb U3YYUMb Memy
MAKCUMA/IbHO MUuiamesibHoO U NOOPOobHO. VIHMepakmuBHas 00CKA Moxem ynpocmumsb 0bbSCHeHue
mabuy u cxem, NOMOYb YCBOUMb HOBLIU Mamepuas u pazobpamascs 8 C0xHOU npobieme [4].
VIHmepakmusHble 00CKU NO3B0JISIKOM CMYO0eHMAam s1e2ko 83aumooelicmaosams ¢ bU/IUH2BA/IbHBIM
mMamepuasomM, Conocmas/isime, 0e/1amb CAMOCMOSMesbHble ap2yMeHmMUPOBAHHbIE BbIBOObI. A 0/
npenodasamerisi 3amemHo obiee4aemcs Nooaya u 0bbsICHeHUe HOBO20 Mamepuadsid, NOCKOJIbKY Ha 00CKe
MOXCHO 6bICMPO UMEHAMb UHGBOPMAuUo Uau nepedsu2ams 0bbeKkmal, C030aBas HoBble CBA3U, HOBbIE

'www.interactiveboard.ru
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npobieMHbIe cumyauuu. Takum obpasom, npu BBEOeHUU HOBO20 MAMepUasda NPOUCXooum NOCMeneHHoe
aKmuBHoe BOBJIeYeHUe y4auuxcs 8 pabomy. BoamoxHocmb Bepbaau3upoBams CBoOU udeu Ha 00CKe,
3KCNepuMeHmUpoBame, Hazs110Ho 0eMOHCMPUPOBAMb Pe3y/IbMAambl CBOE20 HAY4HO20 NOUCKA CO30arom
YC108US 0719 UHMe/IeKmMyanusauuu u UHmeHcugukayuu npouecca obydeHuss Kumadckomy A3biKy B8
apMmsiHcKol ayoumopuul.

Ommemum, 4mo UHMEPAKMUBHbIe 00CKU, UCNOJb3Ys PAa3HOObPA3Hble BUObI HA2/ISOHOCMU U
YCunuBas Momusayuro, 0enarom BY30B8CKUE 3AHIMUS NO KUMAUCKOMY A3bIKY YBreKkamesbHbIMU He
moJibKo 019 CmyodeHmMoB, HO U 018 npenodasamesed, 0/ KOMOPbIX OMKPbIBAEMCS peasabHast
BO3MOXCHOCMb MBOPYECKO20 NOOX00A K peuleHUro MHO2UX NpobJieM, CBA3AHHbIX C npe3eHmayuell HoBo20
Mamepuasa, e2o 3aKpensieHuem U CoOBEpUIeHCMBOBAHUEM Y 06y4aeMbiX HaBbIKOB CONOCMABUMELHO20
aHanu3a Kumadckoeo U apMsIHCKO20 S3bIKOB, a Makx e 6bICmpo2o U 3¢dekmuBHO20 0CYyuecmaieHus
KoHmMpossa 3HaHul yyausuxcs. CneyuasibHo pa3pabomarHbil 8 acnekme Haziss0HoCmuU 6UIUHeBAsbHBIU
Mamepuas, cneyuasbHo paspabomakHble YNpax HeHUs u Bonpockl N0 meme, yesybaeHHoe Hazas0Hoe
U3yyeHue HeKoOmopbiX S3bIKOBbIX AB1eHUU KUMAlcKo2o A3bIKa NO3BOJISKOM Y4auiuMcs eede, bbicmpee u
Jly4quie NOHAMb HOBYHO MEMY.

VIHmepakmusHas 00Ccka ecmecmaeHHbIM 06pa3oM CMAaHOBUMCS UeHMPOM BHUMAHUSA 015 Bcel
ayoumopuu. Bce 6unuHeBasbHble 0aHHbIE KUMAUCKO20 U APMSHCKO20 SA3bIKOB 0O0JIMCHbI 6bimb
Nno020mosasieHbl npenodasamesieM U BHeCeHbl B NPO2PAMMy KOMbromepd 3apaHee, Ymo obecnequm
Xopowud memn u meyeHue YpoKd, a Makxe MomuBayUOHHYH 3AUHMepecoBaHHOCMb Y4aULUXCS.

Bo3zdelicmaue HA Yy4aujuxcsi OCYuecmssisemcs € NOMOUibH  CIeOYHOWUX UHCMPYMEHMOoR
UHMepakmusHol 00CKU:

> Ligem:

PazHoobpasue ysemos, UCNoJib3yeMblX Ha UHMepakmusHol 0ocKe, No38o/sem npenooasamestto
BbI0eIAMb BAX(HbIE KOHMPACMUBHbIE 0CObEHHOCMU BUIUH2BA/ILHO20 MAMEPUAIA U NPUBJeYb K HUM
BHUMAHUe; CBA3bIBAMb MUNOJI02UYECKU CXO0HbIE XapaKmepuCmuKu KUmadcko2o U adpMAHCKO20 S3bIKOB
WU BbISIBJIAMb PA3/IUYUS MeXOY HUMU; 0eMOHCMPUPOBAMb X00 PA3MbIUL/TCHUS.

» 3anucu Ha 3KpaHe:

Bo3moxtHocmbs  0eniameb  3anucu  No3sosigem 006as/igmb  UHGopMauyuro Ha Kumadckom u
APMSIHCKOM SI3bIKAX, BONPOChI U KOMMEHMApuu K MeKCcmy, cxembl, mabiuubl. Bce 3anucu MOXHO
COXpaHuma U (no He0bxoOUMOCMU) HECKOJIbKO pa3 NPOCMOMPEeMb U/IU pacne4amams. K 3anucsim MOXCHO
BEPHYMbCA U HA CIE0YHOUIEM YPOKeE, Ymo obecneqyusaem B03MOXCHOCMb 3(deKkmusHO20 NOBMOPEHUs U
3akpensieHuss Npoli0eHHo20 Mamepuaa.

> BblidesnieHue omoesibHbIX Yacmedl 3KpaHa:

V3 bU/UH2BA/IbHO20 APMAHCKO-KUMAUCKO20 MAmepuasd MOXHO Bbi0e/lumb OdHHbIe MOJIbKO
00HO020 A3bIKA, YMO NO3BOJISEM NPenoodasamesiamMm U CmyoeHmam CKOHUEeHmMpPUPOBAMb BHUMAHUE HA
0moe/ibHbIX AcnNekmax memai. MoXHO Bbidesums MOJIbKO 00HY KOJIOHHY mab/iuubl, 00uH ee pso u m. 0.
Yacmeb 3KpaHa MOXHO CKPbIMb U NOKA3AmMb €20, Ko2da bydem Heobxooumo.

» Bbipe3zamsb U BCMasums:

Tekcm MOXHO BUOOU3MEHSMb, OONOJIHIMb, BbIPe3AMb U CMUPAMb C 3KPAHd, KONUPOBAMbL U
scmasasms, 0edcmBus — OMMEHAMb WU B038pAWAmMb. 3mu npudaem cmydeHmam 6osbuie
YBEpeHHOCMU — OHU 3HAroM, 4mo BCe20a Mo2ym BepHymMbCS HA Wd2 Hazao uiu 0obasums Ymo-HUbYOb,
U3MeHUmsb, Ymo daem BO3MOMCHOCMb “Hay4HO20 noucka” 8 npoyecce oby4eHus], pa3susaem MbilieHue
Yaawuxcs.

» CmpaHuysbl:

CMmpaHuubl MOXHO JUCMAmb Bneped/Hasad, KOHUeHMPUPYs BHUMAHUE HA KOHMPACMUBHO
3HAYUMBbIX UL MUNOJI02UYECKU UOEHMUYHbIX MOMEHMAx KUmadcko2o U apMSHCKO20 S3bIKOB, NOBMOPSS
U 3akpensifs npoloeHHbId Mamepuar.

> PasdeneHue 3kpaxa:

[lpu conocmasumesbHOM bOUIUHEBA/IbHOM AHA/U3e KUMAUCKo2o U apMSHCKO20 S3bIKOBO2O
mamepuasa npenodasamesib Moxem pazdesiums U306paxeHue ¢ 3KpaHa KoMnNbomepa Ha 08e Yacmu u
NoKasamse €20 Ha pasHbix dockax, ymo bydem cnocobcmsosams b6osee Ha2asi0HoMy, 0emasbHOMy U
muwamesibHoOMy aHasu3y uccaedyemo2o0 Mamepuand.

> drag & drop:

Y y4qawuxcs nosiBisgemcs BOIMOXHOCMb CAMOCMOSMEIbHO 2pyNNUPOBAMb CONOCMAB/ISAEMbIe
Kumadickue u apmsHCKuUe A3bIKoBble ABJIeHUS Ha 00CKe, onpedesisimb MunoJio2udeckue cxodcmaa u
KOH®POHMAamusHble pazauyusl.

> Ayouo- u BuUOeO- BJIOMEHUS:
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Yeunusarom ayouo-s8usyasnbHyro N00ayy A3bIKOBO20 MAMepUand.

MIHmMepakmusHas 0ocKa 8 pakypce MBop4Yecko20 UCNO/b30BAHUS Mamepuana

Paboma ¢ uHMepakmusHbIMU O0OCKamu npedycmMampusaem nNPOCMoe, HO MBOPYECKoe
UCNO/Ib30BAHUE MAMepUdsos. VIMEHHO MBOPYECKOMY UCNOJIb30BAHUK Mamepuasd omaodumcs
6os1bWoe mecmo 8 Haweld Memoodu4yeckol cucmeme.

Vicnosib308aHue uHmepakmusHoUl 00CKU B Npoyecce Usy4eHust KUmadcko2o S3bIKka CmyoeHmamu-
apmsHamu mpebyem om npenodasamesis onpedesieHHol No020moBKU K YpoKy. Tak, ¢alibl unu
CMpaHuybl csredyem noo20moBUMb 3apaHee U NPUobWUMb UX K Opy2um Y4ebHbIM pecypcam, Komopbie
6ydym 0ocmynHbl Ha 3aHSMuU. [10020MOBKaA K YpOKY KUMAatcKo2o S3bIKAa Ha OCHOBE 00HO20 OCHOBHO20
¢atina, Ha Haw 8327190, NoMo2aem YemkKo NJAHUPOBAMb U YCNeWHO B/IUSMb HA BECH NPOUECC 3aHIMUS.

OmuuqumesnibHol 0CobeHHOCMbIO UHMepakmusHoU 0O0CKU SBJISeMCS BO3MOMCHOCMb J1€2K020
nepedsuxeHuss obbekmoB u Haonuced, 006aseHUs KOMMeHmapues K O0emMOHCMPAayUoOHHOMY
mamepuasy, cxemam u mabsiuyamM, BbioesIeHUs KiYesbiX memM, dobassieHue uiu 4epedoBaHue/cMmeHa
ysema. K momy xe meKkCmal, Cxembl, mabauybl, YNPaxHeHUs MOXHO CKPbIMb, d 3amMeM NOKA3amsb B8
coomBemcmayroujue MOMeHMb! YpoKd. 3dpaHee Nnod20moBJieHHe meKCmbl, Mabuubl, Cxemsbl,
YNPAa}HeHUs, a makxe 0obassieHue 2unepccbi/iok K MysibmumeouliHbiM ¢padiam u MIHmepHem-pecypcam
aKmuBU3UPYOM NPOUECC 0byYeHUs Kumadlckomy S3bIKy U npudarom 3aHamuro 600psit memn. [1pu s3mom
He 6ydem mpamumbCs MHO20 BpeMeHU Ha mo, Ymobbl HANUCAMb MEKCM HA 08YX A3bIKax (KUmatckom u
apMSIHCKOM) MesioM Ha 06b14HOU docke uiu nepelimu om 3KpaHa K Kaasuamype. Bce pecypcbl MOXHO
KOMMeHMUupoBamMb NPAMO HA 3KPAHE, UCNOJIb3YsS UHCMPYMeHm [1epo, u CoxpaHsms 3anucu 019 6yoyuux
ypokos. @adsibl  Npedbidywux 3aHAmMuUl MOXCHO Bce20a OMKPbIMb U NOBMOPUMb/3AKpenumsb
npolOeHHbIU Mamepuas, 4Ymo, HA Haw 832780, B8ecbMd akmyasabHo. [1000bHbIe MemoouKu
cnocobcmByrom akmuBHOMY Y4ACMUr0 B 3aHSIMUSX, YCUAUBAOM MOMUBAUUD 00yYeHus Kumadlckomy
A3bIKY. Bce, 4mo ydauueca 0enarom Ha 00CKEe, MOXCHO COXPAHUMb U UCNOJIb30BAMb HA CAEOYHOULEM
YpoKke/uepe3 0Ba-mpu ypoka u m. 0. CMpaHuUbl MOXCHO pasmMecmums COOKY 3KPAHA, KAK 3CKU3bl;
npenodasamerib KUMadlcKo2o S3bIKa Bce20a umeem BO3IMOXCHOCMb BepHYMbCS K Npedbioyuiemy 3many
YPOKA U NOBMOPUMb KJIHOYeBble MOMEeHMb! 3aHAMUS. Ha UHMEPaKkmMuBHbIX 0OCKAX MOMCHO MAKMe
3¢ppekmuBHO BbINOIHAMb OUIUHBA/IbHLIE U MPUIUHSBA/IbHbBIE YNPAXCHEHUS, UCNO/b3Ys pA3HbIe uBema
019 Kax3c0020 A3bIKa. Hanpumep:

3adaHuel
3anosHume mabsuuy.
APMSIHCKUU 53bIK Kumatickud 531K
QUuwi ny ES (i3]
QjnLnhg qui| MR
Uhun quuwy FHELE
Suhg nnLu qu HFI]
QUuwi puytnng Unwn e E N
e Ha ocHoBe conocmasumesibHo20 OUJIUH2BA/IbLHO20 aHAIU3a coesialime BbIBOObI.
3adaHue 2
3anosnHume mabsuuy.
ApMSIHCKUU A3bIK Kumadckud s3biK
qluwy =
UbpbLwyny JPE
htdwUuhyny RHEITE
huplUwphnny Fe (4) kAL
Uwyny Fe (A M
dtGuinpnjny Fe (4) Hhik
Fe (H) HZE.

e Copmynupylme 8bI800bI.

Takum 06pazom, Mbl BbIOE/IU/IU OCHOBHbIE NPEUMYUIECMBA NPUMEHEHUS UHMEPAKMUBHbIX OOCOK B
npouecce NpopeccuoHaIbHO-0pUeHMUPOBAHHO20 0OyHYeHUS KUMAdckomy S3bIKY. Tak, UHMepaKkmuBHbIe
docku cnocobcmsyrom:

Y’ 3ppekmusHOMyY ycuneHuro HazagdHoCMuU Nodayu BUUHRBATIBHOR0 APMSHCKO-KUMAUCKO20
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mamepuasa, no3BoJfa npenodasameniam 3¢gpekmusHo pabomams ¢ Beb-caimamu u  Opyeumu
pecypcamu;,

KOMpOpMHOMY U 3CmMemu4yecku 2pamMomHOMy NPEenoOHeceHuro Ha O00CKe U3y4aemo2o
A3bIKOBO20 MAMepUasa Ha KUMadcKomM U apMAHCKOM S3bIKax, 4mMo Npeocmasigemcs 04eHb BAXCHbIM B
Hawel memoouyeckol cucmeme,

v’ noowpeHuro UMNPOBU3AUUL, BOIMOXHOCMU Desams 3anUct NOBePX THoBbIX NPUIoxeHul u 8e6-
pecypcos.
BO3MOXCHOCMU COXPAHAMb U pPACNeYamsiBams U306pax3ceHus Ha 00CKe, BK/4as Jitobble
3anucu, coesnaHHble 00 YpoKa KUMAadcko2o S3bIKa UU BO BPeMSs 3aHSIMUS, He 3ampadyusds npu 3mom
BpemMeHU U ynpouiasi NPOBEPKY YCBOEHHO20 Mamepuasd,

¥’ BO3MOMNHOCMU 06MEeHUBAMbLCS Mamepuanamu 0pye C Opy20M, BHOBb UCNO/b30BAMb UX,
KOppekmuposams Memepuasl no mepe Heobxooumocmu, 006asigms;

v uHmesiiekmyasausaguu u UHmeHCU(,bUKGL{UU)/VeéHOZO npoyecca,

¥’ yBesuyeHuto Bo3mMoxHOCMU B3aumodelicmBusi Kak npenoddasamensi KUMaAlckozo Si3bika CO
cmyodeHmamu, mak u cmyoeHmam opye ¢ 0py2oM U MBOPYECK020 0OCY@HOeHUS MeMbl Ha YPOKE,

¥’ pasHoo6pazHOMY U DUHAMUYHOMY UCNOTIb30BAHUKO PECYPCOB;

MBopYeCKkoMy NoOXo0dy K SA3bIKOBOMY MAmMepudsy Kak Co CMOpOHbI npenodasamesell
KumadcKo2o A3bIKad, pa3pabamaiBaroUUx memy, mak u 0719 cmyoeHmos;

v’ mBopyeckoMy Noucky Hosbix NodX0d08 K 0BYYeHUr KUMAUCKOMY S3bIKY, CMUMYIUDYIOULUX
NnpogeccuoHanbHbI pocm npenodasamereli-CuUHO/I0208.

Y’ ycuneHur MomuBauUU U3ydeHust KUMAtckozo A3bIKA 8 BY3e;

v’ NpenodHeceHur NeKCUKo-2pAMMAMUYeckux MAamepuaio8 KUmaickoeo s3bika 8 6Gosee
docmynHol u ysiekamesibHol popme, ymo obecneyusaem ux bbICMPoe U 1e2Koe YCBOeHUE,

v’ o6ecneyeHuro xopowezo memna Ypoka KUmadckozo S3bIKd, Ymo cnoco6CmByem 3KOHOMUU
Yy4ebHo20 BpemeHu;,

BO3MOXCHOCMU C030ABAMb CCbISIKU C 00H020 ¢alina Ha dpyeod. 2mo no3BoJisem He mpamuma
BPpeMsl Ha NOUCK HYXHbIX pecypcos. Kpome moeo, K UHMepakmusHol 00CKe MOMXCHO NOOKJIFOYUMb Opy2oe
ayouo- u Bu0eoobopyo0oBaHUE, YMOo O4eHb BAXCHO NPU U3yYeHUU KUMAUCKOo20 A3bIKd, NOCKOJIbKY 8 OQHHOM
ciydae  ydaujuecss mMo2ym OOHOBPEMEeHHO Yumamb MmekCcm npo cebsi U CabIambs NPAasUsibHOe
NPOU3HOWeHUE;

v CMPYKMYPUPOBAHUKD fA3bIKOBO2O MAMepuasad no CMpaHuyam, 4mo mpebyem Nno3manHo2o
J102U4eCcK020 U MBOPYECKo20 Nooxodd;,

v’ CoXpaHeHUto A3bIKOBO20 MAMEPUAd 8 cemu, Ymo 06ecnequBaem K HUM NOCMOSIHHbIL docmyn
cmyodeHmoB. ®Padiibl MOMXHO COXPAHUMb B U3HAYAJIbHOM BUOe U/IU/U MAKUMU, KAKUMU OHU CMAsu B8
KOHUe 3aHamus BMecme ¢ 00NOJIHeHUSMU, U3MeHeHUSMU, KOpPeKMUPOBKAMU MemOoouCma-cuHo102d;

v’ ocBo60xdaem om HeobxodUMOCMU 3aNuUchbiBAmMb 61a200apsi BO3MOMCHOCMU COXPAHAMb U
neyamams Bce, YMo NOSABIAEMCH Ha 0OCKe;

v’ npedocmasnsiem 6onbLue Bo3moxcHocmell d15 ydacmus 8 KonnekmusHol pabome 8 npouecce
U3yYyeHuss Kumadcko2o s3bIKd.

Bbi800bI

VIHmepakmuBsHbie 00CKU — He NPOCMO 3/71eKMPOHHbIE «MesioBbie» 00CKU. ObyYeHue ¢ UX NOMOWbH
20pazodo sppekmusHee 0by4eHUs MOJILKO C KOMNbFOMEPOM U NPOEKMOPOM. Ymobbl MAaKcumMasibHO
UCNOJ/Ib308AMb  BO3MOXCHOCMU UHMEPAKMUBHOU 00CKU, HeobxoOumMo muiamesibHO CNAaHUpPOBAMb
3aHsmue. K momy xce Yypoku KUmadcKozo A3bIKa, pa3pabomarHbie Ha UHMepakmuBsHoU 00CKe, MOMCHO
UCNoJ/Ib308AMb HEOOHOKPAMHO, YMO 3HA4YUMEsIbHO C3KOHOMUM Bpems u bydem cnocobcmaosamsb
UHMeHcupuKkayuu y4ebHo2o npouyecca. IKOHOMUS BpemMeHU NPeocmassisemcs HAM OYeHb BAaXCHbIM
akmopom B cBeme 3Ha4umMesIbHo20 YMeHbUWEeHUS KOJIUYeCMBA BY30BCKUX Y4ebHbIX 4acos, yoensembix
U3YYeHUH UHOCMPAHHBIX S3bIKOB.

[0B80pS O NOMOIUMEIbHBIX CMOPOHAX UCNOb30BAHUS UHMEPaKkmuBHbIX 00COK B npouecce
0byyeHuss Kumadlckomy 3bIKY, BAXCHO Yy4eCmb, YMO UCNOJIb30BAHUE 00HOU MOJIbKO UHMepaKkmuBHoU
docku He pewum Bcex npobsiem. V1 npenodasamensgm-cuHoa02am He obszamesibHo pabomams ¢ Hel
NOCMOSIHHO, HA Ka*OOM ypoke. Moxcem Bo3HUKHYMb HE0bX00UMOCMb UCNO/Ib30BAHUS UHMeEPAaKmMUBHOU
dOCKU MOJILKO B CAMOM HA4asne 3aHSmus Usiu BO BpemMs 0bCy#0eHuUs HOB020 Mamepuasaad u m. 0. Bce
3asucum om uesel u 3a0ay Ka}coo2o U3 3manos NPouecca oby4yeHust KUmadckomy S3bIKY, a Makx#e om
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€20 COOEPHAHUS.

Cnedyem 02080pums, 4mo oby4YeHue Kumatckomy A3bIKY C NOMOUbO UHMEPAKMUBHbIX 0OCOK
Masio 4em omJiu4aemcsi om NPUBbIYHbLIX MemoooB npenodasaHusi. OCHOBbI YCNewHo2o0 NPoBedeHus
YPOKA KUMAlcKoz2o S3bIKa 00HU U Me e, He3asucuMo om mexHosio2ull u 0bopyooBaHUS, KOMOPoe
ucnosib3yem npenooasamesib-CuHos02. [pexcde Bce2o, r0boe 3aHamue 00/IHHO UMemb YyemkKud nNiaH u
CMPYyKMypy, Uesb U 3adaqu. Bce 3mo nomoz2aem yHaujumcs Jiy4ue YycBoums Mamepuas U CoOomHecmu
€20 C meM, YMo OHU yx#e 3HArom.
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KOHTPACTUBHOE OIMMCAHWE APMAHCKOIO M KUTAVICKOIO S13bIKOB B YYEBHbIX LIEJISX

CapkucsiH ViHHa PobepmosHa

Zlokmop nedazozudeckux Hayk, npogeccop lpogeccop Kagedpsb! pycckoz0 S3bIKa
locydapcmaeHHo20 yHusepcumema um. B.A. bprocosa: lMpogeccop Kagdedpkl pycckoeo [3bIKa u
npogeccuoHabHoU KOMMyHUKauuu Pocculicko-ApMSIHCKO20 yHUBepcumema

XaH Murxcue

lpenodasamerib [jansHbCKO20 yHUBEpCUMEeMA UHOCMPAHHbIX A3bIKOB 2. [jangHb, Kumadckas
HapodHas Pecnybauka

Abstract

Currently, the methodologists of our republic in the process of teaching foreign languages
are increasingly resorting to the data of contrastive or comparative typological analysis. The
relevance of the contrastive description increases when teaching diverse languages, which are
Armenian and Chinese, the popularity of which is constantly growing in our republic. However, at
the same time, it seems obvious that there is no proven methodological basis for teaching Chinese
in Armenia. We propose to the methodologists-sinologists of the Republic of Armenia for
consideration a comparative typological (or contrastive) analysis of the native (Armenian) and the
studied (Chinese) languages in order to determine the zones of interference and transposition.
Usually, when comparing languages, the general scientific description does not take into account
the specifics of the applied description for the purpose of teaching the language. Thus, by moving
comparative studies into the sphere of the educational process, we have the opportunity to
highlight the contrastive value of the grammatical categories of the Armenian and Chinese
languages, which will form the basis of the methodological system of teaching Chinese to
Armenian students.

AHHOMauyus

B Hacmoswee Bpems Memooucmal Hawel pecnybuKku 8 npoyecce obyyeHus UHOCMPAaHHbIM
A3bIkaM  Bce Yawe npubeearom K OAHHbIM KOHMPACMUBHO20 U/AU CONOCMABUMENLHO-
MUNO/I02UYECKO20 aHa/IU3a. AKMYA/bHOCMb KOHMPACMUBHO20 ONUCAHUA B03pACMAem npu
0by4eHuUU pazHOCUCMEMHbIM A3bIKaM, KOUMU ABJISHOMCA dPMSHCKUU U Kumadckud, nonyaspHOCmMb
Komopozo B8 Hawel pecnybsiuke nocmosiHHo pacmem. OOHAKo Npu 3mMom Npedcmassissemcs
04eBUOHbLIM omcymcmaue memoodudeckol anpobuposarHHol 6azbi 0by4eHus KUmatcKkomy A3bIKY 8
ApmeHuu. Mbl npedsiazaem Memooucmam-cuHoI02am PA Ha paccmompeHue conocmasumesibHo-
munosioeudeckul (Wi  KOHMPACMUBHbIL) aHAiuU3 pPoOHO20 (APMSIHCKO20) U U3y4aemo20
(kumaticko2o) S3bIKOB C UeJlbio onpedesieHus 30H UHMepgepeHuuu u mpaHcno3uyuu. ObbiYHO npu
CONOCMABJIeHUU A3bIKOB B 0OWEHAYYHOM ONUCAHUU He Y4UMbIBAEMCS Cneyuduka npukaadHo2o
ONUCAHUSI B Uesisix NpenoodBaHusi s3bika. Takum obpasom, nepemecmus CONOCMABUMEsbHbIe
uccredosaHus B8 c@epy y4ebHo20 npoueccd, Mbl UMeeM  BO3MOMCHOCMb  BblOe/UMb
KOHMPACMUBHY UEHHOCMb 2PAMMAamMUYeckux Kameaopull apMsSHCKO20 U KUmMadlcko2o S3bIKOB,
Ymo s1sxem B8 0CHOBY MemoouYeckol cucmemsbl 0by4eHUs] KUMadcKomy S3bIKY Y4aujUXCS-apMSIH.

Keywords: contrastive description of languages, multi-system languages, problem-based
learning, linguistic tasks, «external» comparison of language material, «internal» comparison of
language material, Chinese, Armenian.
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Knroyesble ¢/108a: KOHMPACMUBHOE ONUCAHUE S3bIKOB, PA3HOCUCMEMHbIe S3bIKU, “BHewHee”
conocmasJ/ieHue s13bIK0B020 Mamepuasd, «BHympeHHee» CoNOCMassieHue 3bIKoB020 Mamepuand,
Kumadckud 53b1K, apMsIHCKUU 53bIK.

The article was written within the framework of the Foundation's Project "Joint Foreign Special
Project 2022 on International research in the field of Chinese education, conducted by the Center for
Chinese-Foreign Exchange and Cooperation of the Ministry of Education of China." Project Number:
22YH34ZW

Cmamabs HanucaHa 8 pamkax [poekma @oHoa «CoBMecmHbIU UHOCMPAHHBIU CneyudsibHbIU
npoekm 2022 200a no Mex0yHapoOHbIM Ucc/iedosaHusam 8 0b1acmu Kumadckoeo 06pa3osaHus,
npoBoouUMbIl L{eHmpom Kumatcko-UHOCMPAaHHo20 obmMeHa u compyoHu4Yecmad MuHucmepcmaa

obpasosaHus Kumas». Homep npoekma: 22YH34ZW

BsedeHue

Ha 3ape BO3HUKHOBEHUS U pa3Bumusi KOHMPAcmuBHOU JIUHZBUCMUKU KAK CaMOCMOSime/ibHOU
Hayku (Ha4ano 60-x 20008 Npowsio20 CMOoJiemus) OCHOBHbIE ee Uesu CBA3bIBAJIUCL C 0byYeHuem
UHOCMPAHHbIM A3bikam (3. Kocepuy, .M. Conosbesa u op.). Kak cnpasedsiuso ommeyas L. boiuHoxep
B8 npeoucsiosuu K KHuee Ju [Tbempo «H3bIKoBble CMPYKMYpPbl B8 UX KOHMPACMUBHOM ONUCAHUUY,
KOHMPAcmuBHas JIUH2BUCMUKA poouaiack U3 onbiMa npenooasadus. Kaxobid npenodasamersib
UHOCMPAHHO20 A3bIKA 3HAeM U KaxObiU U3ydYarousut UHOCMPAHHbIU S3bIK CKOPO 0bHapyxusaem, 4mo
POOHOU £3bIK Mewaem B onpedesieHHbIX U NPeocKasyembix C/1y4adsx YyCBOeHUS BMOPO20 A3bIKA. 3anac
npenodasamesibCKux yxuwipeHul cBoOUMCA 2i1asHbIM 06pa3oM K NpeodosieHuro makux nomex [1].
bosibuioe 3HayeHue conocmasumesibHo-muUNoI02u4eckomy (U1u KOHMPAcmuBHOMY) U3yHeHUHO S13bIKOB
npudasan J1.B. Lllepba, cyumarouuli N0O0OHbIE UCCIe00BAHUS BAXCHLIMU HE MOJIbKO 0Ji1F YCBOEHUS
UHOCMPAHHO20 f3bIKA, HO U OIS YJy4WeHUs NOHUMAaHus ocobeHHocmel poOHO20 S3bIKa U
NPOHUKHOBEHUS B Cymb e20 cmpykmyp [2].

OO0Hako yxce B Hadane 80-x 20008 KOHMPACMUBHbLIE U CONOCMABUMETbHO-MUNOI02UHECKUe
UCC/Ie00BAHUSI Nepecmasu  02paHUYUuBAMbLCS MOJIbKO UeIaMU  NPenoddBaHusl A3bIKoB, NbIMAsCh
NPOHUKHYMb B CYMb S13bIKOBbIX NPOLECCOB U 2/1yb3e NOHIMb 30Hbl, YNPassouiue 3mumMu Npoyeccamu,
NPOSIBJIAS CUIbHYH MeHOeHUUo K npuobpemeHuro CamoCmosimesibHO20 CMAmycd 3bIKO3HAHUS], Yemy BO
MHo20M cnocobcmsosanu mpyosi B.H. Apuesol [3]. Takum obpaszom, bbiiu HamedeHbl meHOeHyuu
onpedesieHuUs meopemuyeckoll OCHOBbI U cneyuguyeckux memodos ucciedosaHull 8 0aHHou obiacmu,
a makxe cmpemseHue K bosee 2/1y60KOMy NPOHUKHOBEHUIO B NPUPOOY JIUHRBUCMUYECKUX ABIeHUl Ha
PA3HbIX S3bIKOBbIX YPOBHSAX, PACCMOMPEHHbIX B CONOCMABUMELHOM AHAU3e C JIUHZBUCMUYECKUMU
ABAISHUSMU  Opy2ux SA3bIKOB (POOCMBEHHbIX, HEepoOCmBeHHbIx). OO0HAKo Bce meopemuyeckue
UCC1Ie00BaHuUsi KOHMACMUBHO20 Xapakmepa OnsMb-maku B8 mold uiu uHold Mepe umesu
HenocpedcmBeHHoe OmHoWweHue K MemoouKke NpenoddsaHusi UHOCMPAHHbIX S3bIKOB.

KoHmpacmusHas uH2BUCMUKA B Y4ebHbIX Uesisx

Takum 0b6pazom, KOHMPACMUBHAS IUH2BUCMUKA NPEBPAMU/IACk B HAyKY, B KOMOPOU COBEPUICHHO
04eBUOHO Nepecekaromcs NYmMu Meopuu U NPAKMUKU. [1pu 3Mom HeJlb3§ He C021acumbCs ¢ MHeHUem [
Hukkens, ymaepxcoarouie2o, Ymo KOHMPACMUBHAS JIUH2BUCMUKA He 3asucum om Kakol-subo ocobol
Mo0esiu ONUCAHUSI S3bIKA, 4Ymo Kacaemcsi modesel, MO KOHMPACMUBHAS JIUH2BUCMUKA NPOCMO
mpebyem yHUpUUUPOBAHHOU MaHepbl cpasHeHus [4]. Kak ommeyaem B.H. Spuesa, B npakmuke
KOHMPAcmMUuBHbIX UCC/1e008aHuUll 06b14HO IUOGO paccmampusarom Habop cX00HbIX pOPM B 0BYX A3bIKAX U
3amem onpedesiarom Kpye BbIpaxaembiX UMU 3Ha4eHud, saubo, 6eps anpuopHo Kakyro-HUbyob
Kamez2opuro, BbIACHSHOM MUNbI ee nepedayu 8 0BYX A3biKax [5].

Ha cospemeHHOM 3mane pe3ysibmamasl KOHMPACMUBHbIX U CONOCMABUMEIbHO-MUNOJI02UYECKUX
ucci1e0oBaHull NO-NPexcHeMy 0CMAaromcs UCXOOHbIM Mamepuasaom 0J18 YCoBepLUIeHCMBOBAHUS 0bYYeHUs
UHOCMPAHHbLIM A3bIKAM. Hepedko npenodasamesib, ucxo0s u3 yeneld u 3aday y4ebHo20 npouecca 8
yesiom, a makxe yesned U 3a0ay onpedesieHHbIX 20 NPOMEMCYMKOB U 3MAnos, BbIHYXOeH Cam
3aHUMAmMbCa  NOOOBHBLIMU  UCC/I00BAHUAMU  HYXHO20 eMy dcnekma 019 UHMeHcugukauuu u
onmumu3ayuu oby4YeHuss UHOCMPAHHOMY A3bIKY. [10 MHEHUD MHO2UX MemoduCMOoB, BbisiBIeHUe Mo2o,
ymo “nomoeaem” (30Hy MPAHCNO3UYUU), HE CMOJIb Y BAXCHO U CYWeCcmBeHHo, ubo obuiee B si3bike He
BbI3bIBaem onpedesieHHbIX MpyoHocmel npu 0byYeHUU. «Y4umsb Hado MoMy, 4e20 Hem B POOHOM A3bIKe»,
- nuwem P. Jlado 8 00HoU u3 csoux pabom, NOCBAWEHHOU BONPOCAM B3aUMOOEUCMBUS POOHO20 U
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UHOCMPAHHO20 SA3bIKOB [6].  3mMo MHeHue pasdesnsom U passusarom pocculickue yqeHsble: «[lpu
paspabomke mMemoouku NnpenodasaHus 0aHHO20 UHOCMPAHHO20 f3bIKA HA OCHOBE POOHO20 fA3bIKA
yyawuxcs, npu no020moskKe y4ebHo20 Mamepuasa u y4ebHbix nocobull ciedyem y4umbiBams MOJIbKO
me ABeHUs U 371eMeHMbl UHOCMPAHHO20 S3bIKA, KOMOPbIX Hem B8 POOHOM S3bIKe U KOMOpble MOo2ym
UHMeppepuposams 8 npouyecce oby4eHus U Bbi3bIBAMb MUNUYHbIE OWUbKU» [7].

Cneuuguka npukaIadHo2o CoNoCMABUMesIbHO-MUNOI02UYECKO20 ONUCAHUSI S3bIKOB B Y4ebHbIX
yesisx cocmoum 8 B3aUMOCBS3U JIUH2BUCMUYECK020 U MemooduYyecko20 aHaau308. 3a0a4a nepBo2o — Kak
MOM(HO NOJIHee, KAaK MOMHO 2/ybxe BbiSBUMbL BCe 0bWee B CONOCMAB/ISeMbIX S3bIKaX U BCe
omJiu4umesibHoe, cneyuguyeckoe UMeHHO 0JI OaHHO20 S3bIKA, Haubosiee SPKO NPosBUBUIEeCS B
conocmasjieHuu ¢ 0py2umu A3bIKamu. 3adadya memoouyecko2o aHasau3a — u3 BCe20 KOHMPAcmMuBHO20
Mamepuasnda, BbiSIBJIHHO20 B pe3y/ibmame JIUH2BUCMUYECKO20 aHAu3d omobpams Mo, YmMO MOXEM
codelicmBoBamb  0peaHU3ayuu  yesnecoobpasHol Noc/iedoBamesibHoOCMU BBeOeHUs Mamepuand,
paspabomke cucmemsl YynpaxaHeHudl, mo ecmb Bbi0esiums Mo, Ymo codelicmayem UHmMeHcupukayuu
Yy4ebHo20 npouecca.

Jludakmuyeckas HanpasieHHOCMb UCC/1e008amesibCKo20 noBedeHus npenodasameriel

Jludakmuy4eckaa HanpasieHHOCMb UCCIe008amMesibCKo20 NOoBeOeHUs npenodasamesiel He
MOXXem He CKa3ambsCs Ha Memooax u pesysbmamax pabomsl. Conocmasnss pooHol (apMsaHcKudl) u
uzydaembit (Kumadckudl) A3bIKuU, Memooucm om4yem/iuBo 00/xeH NPeocmasssime, YMo OH ULem. 30HY
UHMepgepeHuuU, 30Hy MUNUYHBIX OWUOOK, 30HY MPAHCNO3UYUU. B Mo e 8pemMs OH UHMYUMUBHO
MOX}Cem NOYyBCMBOBAMb U 0Npedesiumb B Y4ebHbIX Uessx e/1ybuHy NOCMUMeHUs mo2o U/U UHO20
ABJIeHUs, Hamemumb Heobxoodumbil emy “yeon cpe3a”’, mo ecmb YpoBeHb A3bIKOBO2O ABJEHUS —
CMPYKMYPHbIU, PYHKUUOHAIbHBIU, PYHKUUOHAIbHO-CEMAHMUYecKudl, CMpYKmYypHO-PYHKUUOHAIbHBIU U
m.o.

BbiwenepeyducieHHoe 0b6yc108/1eH0 mem, 4mo Npenoodasamesis UHOCMPAHHO20 A3bIKA NOCMOSHHO
depxum 8 yme pazHo2o poda dudakmuyeckue ycio8us 0by4eHus:

- UHMesIeKkmyasibHble 0CO6eHHOCMU KOHMUH2eHma oby4aemsix,

- uesu obyyeHus,

- BO3MOXCHOCMU CUCMeMbl MemooUYeCKUX NPUEMOB PauUOHA/IbHO20 YCBOEHUS,

- mpebosaHus, npedbsassemMble K NpeoMemHoMy Mamepuasy u m.o.

B cBoell COBOKYNHOCMU 3MUuU U MHo2ue dpyeue ¢akmopbl onpedesstom, Ha HaW B32/150, ec/iu He
CamocmosimesibHoCmb, MO 00CMAMOYHYH ABMOHOMHOCMbL KOHMPACMUBHO20 ONUCAHUSI S3bIKOB B
YYEOHBbIX UesIfaX NO CPABHEHUI C “quCmbIM” KOHMPACMUBHbLIM UCC/Ie00BAHUEM.

Ha Haw 8327180, nNpesBocmeneHHbIM B8 OdHHOM BONPOCe ABIAEMCS OMHoOWeHUe MemooUKU,
npuHamou B obydyeHuu, K craedyrouemMy BONPOCY: HA KAKOM MeopemuKko-NOHAMUUHOM YpOBHe
npednosiazaemcs NpoBoouMb y4ebHoe obbsCcHeHuUe U, COOMBEeMCMBEHHO, Kakue y4yebHble delicmaus
Hameyaromcs 0719 YCBOEHUS U 3akpensieHus y4ebHo2o mamepuasia? Omaeyas Ha NOCMas/ieHHbIU BONPOC,
B nepsyro o4epedsk, cedyem onpedesiumbCs:. Kakoe CoONOCMAsieHue A3b6IKoBo20 Mamepuasa ciedyem
NPUHSIMb 3a OCHOBY NOCMPOeHUsi coomsemcmayroujeli Memoduyeckold cucmemei.

Mbi xomesnu bbi ewje paz obpamums BHUMAHUE JIUH2B00UOAKMOB HA BBEOeHUe B MemoouYyecKul
06ux00 BecbMa NJ1000MBOPHOE NOJIOHEHUE O 0e/IeHUU CONOCMABIeHUS Gpakmos poOHO20 U HePOOHO20
A3bIKOB Ha “BHewHee” u “BHympeHHee” (no mepmuHoo2uu P.J1. Menkymsara) [8] 0na onpedeneHus mozo,
Kakol mamepuas Heobxooum 0J11 coobWeHUs y4auumcsi (BHewHee conocmasnieHue — M.C.) u Kakod
mamepuas HyxeH 019 NOCMPOeHUS CUCmeMbl NPenodasaHus, a Makxice 08 y4ebHUKoB8 U y4ebHbiX
nocobudl, y4umbIBArOU4UX OCOOEHHOCMU PYCCKO20 A3bIKA B CPABHEHUU C POOHBIM S3bIKOB YYaUJUXCS]
(BHympeHHee conocmasneHue — M.C.) [9].

B Hacmoswee spems memooucms! Hawel pecnybsuku 8 npouecce 0by4eHus UHOCMPAHHbIM
A3bIKaM BCe Yauje npubezarom K 0aHHbIM KOHMPACmMUBHO20 U/IU CONOCMABUMEIbHO-MUNOJI02UYECKO20
aHanusa. AKmyasbHOCMb KOHMPACMUBHO20 ONUCAHUS BO3pACMAem Npu 0by4yeHuU pasHoCUCMeMHbIM
A3bIKAM, KOUMU SBISIOMCS ApMAHCKUU U Kumadckud, nonyaspHOCMb KOMopo2o 8 Hawel pecnybsiuke
nocmosHHo pacmem. OOHAKo NPU 3mMomM Npedcmassisemcs 04eBUOHbIM OMCYMCcmBUe Memoduyeckol
anpobuposaHHol 6asbl 0bydeHus KUmMadckomy s3biky 8 ApmeHuu. Mbi npedsiazaem memooucmam-
CUHos102aM PA Ha paccmMompeHue conocmasumesibHo-munoi02udeckul (Uau KOHmpacmusHbIl) aHaau3
POOHO20 (APMSIHCK020) U U3y4aemo2o (Kumatcko2o) S3b6IK0B C Ueslbto onpedesieHus 30H UHmMepgepeHyuU
U MpaHcno3uyuU.

OueHuBasi 4epe3 NPU3MYy APMSHCKO20 $3bIKA SBJICHUS, BCKPbIMbIe  JIUHSBUCMUYECKUM
CONOCMABJIeHUEM, MOXCHO OBHApyX#umb Mo obujee, Y4mo eCmb B CPABHUBACMbIX S3bIKAX (APMAHCKUU,
Kumadckud), u mo om/iu4umesIbHoe, 4mo NPUCYWe KUMadlckomy S3bIKY. A OMauYUmesbHoe — 3Ha4um
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HOBOE, Yy} 00e He MOJIbKO 3HAHUSIM, HO U YMEHU!O, Yyx00e 3bIKOBbIM HaBbIKAM Y4aue20cs, mpebyroujee
CNeyuassbHo20 BHUMAHUs, CneyuasabHo 0peaHu30BaHHoU CUCMEMbI CeMaHmu3ayul, packpbimusi 102UKU
U 3aKoHOMepHocmel 513bIKOBO2O SIBJICHUS], BbISIBICHUSI PYHKUUOHUPOBAHUSI €20 B peyu, BbipabomKu €20
ynompebieHus, 008€0eHH020 NPOOYMAaHHOU cucmemod ynpaxcHeHul 00 asmomMamu3smd.

Takum 06pazom, pe3ysibmamasl CONOCMABUMEbHO20 JIUH2BUCMUYECKO20 aHAU3Aa Nnpexoe BCe2o
obycnasnugarom ombop y4yebHo2o mamepuand. flanee snuHeBUCMUYeCKUul aHaau3 o0oJixeH b6bimb
UCNOJIb30BAH MAKX (e, KaK 00UH U3 pakmopos, onpedensarowux nociedosameibHOCMb BBLOSHUS BCE20
Y4ebHo20 Mamepuasna no A3biKy.

Kak nokasbiBarom MHO204YUC/IeHHble UCCIe00BAHUS, NPOBEOeHHble B NJIAHE CPABHUME/bHO20
U3y4YeHUs: S3bIKOB, POOHO20 U U3y4aemMo20, MUNUYHbIe OWUOKU Y4AUJUXCS OYeHb SPKO U MOYHO
ompax;arom (a makxe S8A910Mcs  C/1ledcmBueM) pacxoxoeHus B8 CMPYyKmMype 0060uUX SA3bIKOB
(poHemuyveckod, epammamuyeckol U Ux CI0BApHO20 COCMABA), A MAKME PACXOXOeHUs B peanusauuu
3mol CmpyKmMyps! B8 pe4yesol yenoyke.

Bbi800bI

Y4yem ocobeHHocmel CmpyKmypbl ApMSHCKO20 U KUMAUCKo20 Sf3bIKoB 0acm 00CMAamoYHO
0b6beKmMuUBHbIE Hay4YHble 0aHHbIe 019 NPe0BUOeHUS, NPO2HO3UPOBAHUS U pPelueHUs mex MemoouYyecKux
npobsieM, Komopble BO3HUKAOmM B8 y4yebHoM npouecce. OCobeHHO Xo4emcs ommemumsb, YMO Npu
conocmasumesibHOM aHasau3e f3bIKoB B dACNeKme MemoOUKU UX NpenoddsaHus, Ha Hawl B350,
Heobxodumo y4umsisams cnpasedsnusoe mHeHue C./[]. KauHenbCoHa, BbicKa3zaHHoe euwe 8 1965 2ody o
momM, Ymo CpAaBHUBAMBb Mexdy coboll A3bIKU C/1edyem npexcoe Bce2o He NO U30/1UPOBAHHbIM NPU3HAKAM,
a No omaoesibHbIM MUKPOCUCMEeMAam, N0 0MOoesibHbIM ¢ppazmeHmam cmpyKkmypbi 3bika [10].

ObbI4YHO NpU CONOCMAB/IeHUU A3bIKOB B 06WEHAYYHOM ONUCAHUU He Y4UumbiBaemcs cneyuguxka
NPUK/IAOHO20 ~ ONUCAHUS B Uesisx NpenoddsaHus A3bIKa. Takum — obpd3omM, nepemecmus
conocmasumesibHble UCC/Ie00BaHUS B Cpepy y4ebHo20 Npoueccd, Mbl UMeemM BO3MOXCHOCMb BbI0eIUMb
KOHMPACMUBHYHK UEHHOCMb 2PAMMAMUYecKux Kameaopul apMSHCKO20 U KUMAUCKO20 S13bIKOB, YmMO
JIS#Eem B 0CHOBY Memoduyeckol cucmembl 0by4eHus KUmadlcKomy S3bIKY Y4auiUXCS-aPMSIH.

ConocmasumesibHbIl Memo0d, OCHOBbLIBAOUWUUCS HA NOC/Ie00BAMeE/IbHOM U CO3HAMEebHOM
conocmas/ieHuu CUCMeMHbIX 371eMeHMOB U3y4aemMo20 A3bIKa C POOHbIM, MOXcem cmams 6a3ol Bce2o
Y4ebHo20 npouyecca. Imo 3Hayum, Ymo B OCHOBY MemOOUKU, NOCMPOeHHOU HA NOC/1e00BaAme/lbHOM
conocmassieHuu CUCMeMHbIX pakmoB KumatcKo2o U apMSIHCKO20 S13bIKOB OO0JIXCHA JleYb Cepbe3Hasi
meopemuyeckas paboma, no380JArUAA C030amb CoomBemcmayrowue y4yebHuku u oaroulas
MemooucmamM BO3MOXCHOCMb NOJYYUMb MAamepuds, Ha KOMOPOM MOMHO Haubosee 3¢pekmusHO
npumeHumsb 0aHHbII Memod 8 y4ebHoM npouecce.
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Abstract

The article discusses the use of robotics as an effective tool for the development of design
and technical thinking in younger schoolchildren. The relevance of the topic is due to the need to
develop technical and creative thinking in a modern society where robotics is becoming part of the
educational program. The article describes the goals and objectives of the research, methods of
data collection and analysis.

Special attention is paid to the educational opportunities provided by robotics, combining
the theoretical study of the basics of engineering with their practical application. The development
of design and technical thinking in primary school age is considered as a key stage in the formation
of basic skills necessary for successful integration into modern scientific and technical processes.
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The paper substantiates the importance of using robotics for the development of spatial
thinking, creativity and problem solving skills. It is shown that robotics stimulates students'interest
in science and technology through the use of interactive and fascinating approaches, which is
especially relevant in the context of modern STEAM education. Attention is focused on the
accessibility of robotic kits and their adaptation to the educational needs of younger students,
which contributes to the integration of discipline into school curricula.

During the study, the possibilities of using robotic kits in educational activities were
analyzed, their key functions such as modeling, programming and testing were highlighted. It is
noted that through working with robotics, students acquire skills in system analysis, algorithmic
thinking and interaction with digital technologies. Pedagogical approaches are considered,
including elements of design and research activities that increase the motivation of students and
form a stable interest in design and programming.

It has been revealed that robotics has a significant impact on the development of critical
thinking and decision-making skills. In addition, the use of robotics contributes to the formation of
teamwork skills in younger schoolchildren, which is important for their social and communicative
development. The article provides examples of successful application of robotics in the educational
process, allowing children to develop independence, responsibility and perseverance in achieving
their goals.

The results showed that robotics improves design skills, spatial thinking, increases creativity
and interest in learning. Children engaged in robotics demonstrate improved abilities for team
interaction, analytical thinking and independence in solving problems. The article emphasizes the
importance of introducing robotics into the educational process and offers recommendations for
teachers aimed at increasing interest in technical sciences and developing constructive thinking
from an early age.

AHHOmMayus

B cmamee paccMampusaemcs npumeHeHue pobomomexHUKU Kak 3¢oekmusHo2o
UHCMPpYyMeHma 0/ passumusi KOHCMPYKMOPCKO-MEXHUYECKo20 MbIWIeHUS] Y MIaoWwux
WKOJIbHUKOB. AKMYasibHOCMb MeMbl 06YC/108/1eHa HE0O6X00UMOCMbIO PA3BUMUS MEXHUYEeCKo20 U
KpeamuBHo20 MbIWIEHUS B YCIOBUSX COBPeMeHHo20 obujecmaa, 2de pobomomexHUKa
CmaHoBumMcs 4acmsto obpazosamesibHol NPoepamMmbl. B cmambe onucaHbl yeau u 3adayu
UCc/1e008aHuss, Memoobl cbopa U aHaau3a OaHHbIX.

Ocoboe BHuUMaHue yoensemcss  06pa308amesibHbIM — BO3MOMXCHOCMSAM,  KOMOpbIe
npedocmassisiem pobomomexHUKd, co4emasl meopemuyeckoe Usy4eHue 0CHOB UHM(eHepuu C Uux
NPAKMUYeCKUM NpUMeHeHueM. Passumue KOHCMPYKMOPCKO-MEXHUYECK020 MbIWIeHUS B
MAaowem WKoJIbHOM BO3pacme paccMampuBaemcs Kak Kiro4esol 3man ¢popmuposaHusi 6azosbix
HABbIKOB, HEobXo0uMbIx 0718 ycnewHold UHMe2payuu B8 COBPEMeHHbIe HAy4YHO-mexHuU4Yyeckue
npouecceil.

B pabome 060CHOBAHA 3HAYUMOCMb UCNOJIb30BAHUS POOOMOMEXHUKU 0J19 pa3Bumus
NPOCMPAHCMBEHHO20 MbIUIICHUS, KPeAmUBHOCMU U HABBLIKOB pewieHust 3aday. [1okazaHo, 4mo
pobomomexHuUKa cmumysupyem UHmepec Y4awuxca K Hayke U mexHuke 61a200aps
UCNOJIb30BAHUKO UHMEPAKMUBHbIX U YBeKamesbHbIX NOOX0008, YMO 0COOEHHO aKmMyasabHO B
KOHmMeKcme coBpemerHHo20 STEAM-06pa3zosaHus. AKueHmupyemcs BHUMAaHue Ha 0oCmynHOCmu
pobomomexHu4eckux Habopos u ux adanmauuu K 0bpasosamesibHbIM NOMPEObHOCMAM MAAOWUX
WKOJIbHUKOB, YMO CNOCObCmMBYem uHmezpayuu 0uCyUNIUHb! 8 WKOJbHbIE NPOSPAMMbI.

B xo0e ucciedoBaHusi bbiIU  NPOAHAIU3UPOBAHBLI — BO3MOXYCHOCMU — NPUMEHeHUS
pobomomexHuyeckux Habopos B8 y4ebHol O0esmesibHOCMU, BblOesIeHbl UX K/oYesble PyHKUUU,
makue Kak Mooe/iupoBsaHue, NpoepaMMupoBaHuUe U mecmuposaHue. Omme4yaemcs, Ymo yepes
pabomy ¢ pobomomexHukold yyausuecs npuobpemarom HABbIKU CUCMEMHO20 aHasau3d,
a/120pUMMUYECK020 MbIW/IeHUS U B3AUMOOelicmBUs C YUpPOBbIMU MEXHOI02USMU. PACCMOMpPeHs!
nedazoeuyeckue NOOXo0bl, BK/IKOYArOWUE 3/1eMeHmbl NPoekmHol U  ucciedoBamesibekol
desimesibHOCMU, KOMOPble NOBbILAKM MOMUBAUUK YYAUWUXCS U Gopmupyrom ycmodqusbid
UHMepec K KOHCMPYUPOBAHUKO U NPOSPAMMUPOBAHUIO.

BbisiBnieHo, Ymo pobomomexHUKA OKd3biBaem 3Ha4YumesibHoe B/USHUE HA pa3sumue
KPUMUYECK020 MbIUW/ICHUSI U YMeHUsI NPUHUMAame peweHus. Kpome moeo, ucnosib308aHue
pobomomexHuKu  cnocobcmayem  GopMUPOBAHUIO Yy  MIAOWUX WKOJIbHUKOB — HABBLIKOB
KosiiekmusHoU pabomal, 4mo BAxHO 015 UX COUUA/IbHO20 U KOMMYHUKAMUBHO20 pA3BUMUS].
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B cmamsbe npusedeHbl NpUMepb! YCNeuiHo2o NpUMeHeHUs pobomomexHUKU B Y4ebHOM npouecce,
nosgoJifowUe  passusams Yy  Oemell  CAMOCMOAME/bHOCMb,  OMBEMCMBEHHOCMb U
HacmoUlyusoCcme 8 00OCMUMCEHUU NOCMAB/IeHHbIX yesed.

Pe3y/ibmamasl NOKA3a/au, 4mo pobomomexHUKa cnocobcmsyem YJiyHYWeHUr HABbIKOB
NPOeKMUPOBAHUS, NPOCMPAHCMBEHHO20 MbIUIeHUS, NOBbILACM KPeamuBHOCMb U UHMEPEC K
yyebe. [lemu, 3aHuUMarouuecs pobomomexHukol, 0eMOHCMPUPYHOM YJ1yHUeHHbIe CNOCObHOCMU K
KOMAHOHOMY B3auMO0elcmaurs, aHAAUMUYECKOMY MbIUIeHU U CAMOCMOSAMEIbHOCMU B8
peweHuu 3ada4. Cmambs NoOYepKuBaem 3HAYUMOCMb BHEOpeHUs pPobOMOMEXHUKU B
obpazosamesibHbIl Npouecc u npedsdzaem pekoMeHoayuu 019 Neddzo2o8, HANPaBJIeHHbIe HA
ycusieHue uHmepeca K MexHUYeCKUM HAyKam U pa3sumue KOHCMPYKMUBHO20 MbIW/IEHUS C
PaHHe20 B03pAcma.

Keywords: junior schoolchildren, design thinking, robotics, meta-subject communication,
educational process.

Kiroyesble cio8a: maadwiue WKoIbHUKU, KOHCMPYKMOPCKoe Mbili/ieHue, pobomomexHUKd,
memanpeomMemHas CBA3b, Y4ebHbIl npouecc.

BseoeHue. B nocsedHue 200bl 0bpazosamesibHas pobomomexHUKa Cmaaa Bax}cHol 4acmero
WKOJIbHO20 0bYy4YeHus, OCObeHHO HA HA4YasbHOM YpoBHe. McciedoBaHUs NOKA3bIBAOM, 4mo
pobomomexHuka cmumysupyem y demell paszsumue Kpumu4yecko2o U KpeamuBHO20 MbIW/IeHUs, a
MAakx3#e HasbIKoB NPOEKMUPOBAHUA U aHanuza (lfopouesckux B.M., Kopabnes A.A., 2016).
KoHCmpyKkmMopcKoe MbilieHue, KaK 4acmb MexHU4Yeckoeo mBopYecmad, npednosiazaem cnoCObHOCMb
K C030aHU HOBbIX KOHCMPYKUUU U ¢popm, aHaiusy obbekmos u a8/1eHul, peuleHuro KOHCMPYKMOPCKUX
3a0ay. [emu, ocsausaroujue pobomomexHudyeckue npocpamMmsbl, Y4amcs KOMOUHUpOBams Oemasu,
pazpabameiBame MexXaHu3Mbl, NPO2PAMMUPOBAMb UX OBUXCEHUE, YMO, B CBOK o4epedb, cnocobcmayem
Pa3BUMUO UX UHMe/IeKMYaibHbIX U COUUAIbHbIX Hasbikos (Kant, J., Burckhard, S., & Meyers, R., 2017).

B coBpemMeHHOM Mupe mexHU4YecKkasi 2pamomHOCMb CMAHOBUMCS 0CHOBOU ycnewHol adanmayuu
yesioBeka 8 obujecmse. [lemu ¢ paHHe20 803pacma CMaakuBaromMcs C MexHo102UsIMU, KOMOpPbIe U2parom
3H@YUMesIbHyH POJib B UX HU3HU, U 06pa308amesibHAs CUCMeMa He MOXem U2HOpUPOBAMbs 3Mom ¢Gakm
(Park, N.; Ko, Y. 2012). Ha mnadwux ypoBHSX WKOJIbHO20 0bYy4YeHUs 3aK/aadbiBAtOMCA OCHOBbI
MblWw/ieHus, Komopoe oOasee 6ydem pazBuBaAmMbCS B Xo0e Bcel MU3HU, a 3HAKOMCMBO C
pobomomexHukoU 8 3mom Bo3pAacme NO380J15em pacliupums MexHUYecKull Kpy2030p U co30amb OCHOBY
0719 byoywie2o ocBoeHuUss npogeccull, CBA3AHHbIX C HayKol, mexHonozued u uHxeHepued (STEM).

Co2nacHo ucciedoBaHusM, HayasabHoe obydeHue pobomomexHuke cnocobcmayem YiyYuleHuro
KO2HUMUBHbIX cnocobHocmel demell u popMUpPOBAHU KOHCMPYKMOPCKo2o MbiwieHus (Chiu, J.L. et all,
(2013), Wu, Y.H. et all, 2019). Takxe bbis10 00KazaHo, Ymo 8 xode 3aHamul No pobomomexHuke y oemell
VAYYWAaemcs KOHUeHmpayus, pa3suBaemcs 102u4eckoe U NpoCmpaHcmaeHHoe MbiuieHue (Kopcha, T.J.
et all, 2017). Npoepamma obpaszosamenbHol pobomomexHUKU daem 0emsam BO3MOXCHOCMb NPOSBUMb
cebs B NpOeKMUPOBAHUU U pelleHUU NPUK/IA0HbIX 3a0ay, 4mo KpUmu4yHo 0/18 opMUpoBaHUS UHMepeca
K y4ebe u pacuiupeHusi Kpy2o3opd.

V4eHble mupa ¢ uHmMepeco u3y4arom pas/iuyHble MmeMmbl, CBS3AaHHbIe C 06pazosamesbHoU
pobomMomexHUKoU U MBOPYECKO-MEXHOJI02UYECKUM pa3BUMUEM B WKO/IbHOM 06pazosaHuu. Tak Li, X.S.
(2019) paccmampusaem uHmezpayuto pobomomexHuku 8 obydeHue demel WKO/bHO20 BO3PACMA
KOHCMPYUPOBAHUIO U NPO2PAMMUPOBAHUIO C AKUEHMOM HA KO2HUMUBHbIE U 3MOUUOHA/IbHBIe
npeumyuiecmad. B Hem paccmampusaromcs memoob! UCNo/b308aHust Habopos LEGO Education WeDo
0/15 pa3BumMusi MBopYeckol, KOHCMPYyKMuUBHOU dessimesibHoCcmu, coomsemcmayrouiell yesism pa3sumusi
demeli Miadwe2o 8O3pacma.

Tomukosa I".A., bekbepeeH b6.K. (2022) ocsewarom npumeHeHue Habopa 019 NpO2pamMMUPOBAHUS
pobomos LEGO MINDSTORMS B obpaszosamenibHol npozpamme, Komopas cmumysaupyrom odemel
M/Iadwe20 WKOJIbHO20 BO3PACMA 3aHUMAMbCS pobomomexHUKoU Yyepes uepy u npoekmHoe oby4yeHue. B
Hel paccmampusaemcs nomeHuuas pobomomexHUKU, NO3BOJISHOWUL COe/Iamb C/IOXHbIE MexHUYecKue
KOHUenuuu 00CmMynHbIMU, CNOCOBCMBYS pPa3BUMUK KPUMUYECKO20 MbIL/IeHUS U COMPYOHUYecmad.

Liu, Y.C. , (2010), Ozkan, G., & Topsakal, U. U. (2021) sbicmynarom 3a BBedeHue 3D-
MOOe/IUPOBAHUS] B HAYAJIbHBIX WKOJIAX KAK CNOCoba noo20mMoOBKU YYAULUXCA K MexXHOI02u4eckomy
npoepeccy B pasauyHbIx ompacssx. [To0pobHO pacckasbiBaem 0O NpeumMywsecmsax UCNoJsb30B8aHUS
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TinkerCAD, y00bHO20 UHCMpPYyMeHma 018 MOoOesupoBaHus, KOmopbild nomozaem 0emsam pa3susdamab
NPOCMPAHCMBEHHOE BOCNPUSMUE U HABbLIKU NPOEKMUPOBAHUSI.

ViccnedosaHus NoCcBAWeHbI 0essmesibHoCMuU Ha ocHose LEGO, komopas pa3susaem maopyeckue u
mexHosioeuyeckue cnocobHocmu y 0emed, NOOYepKuBsas, KAk NPaKmu4yeckoe KOHCMPYUupoBaHue u
NPO2PAMMUPOBAHUE  PA3BUBAKOM  MEJIKYHO MOMOPUKY, JI02UYECKOe MbIW/IeHUe U  MBOpYecKue
CNOCOBHOCMU KAk Yy 00WKOJIbHUKOB, MAK U Y Y4aUUXCS Ha4a/ibHOU WKOJTbI.

ViccnedoBaHus ompaxcarom pacmyujee BHUMAaHue K UHmeapayuu nepedosbiX MexHOI02U4eckKux
HaBbIKOB B8 paHHee 06pa3osBaHue 0/ pA3BUMUS MBOPYECMBd, peweHus npobsiem u uugdposol
2PAMOMHOCMU. B COBOKYNHOCMU OHU Npedsniaearom U3MeHUMb Yy4ebHYK Npoepammy B CMOPOHY
Npakmuyecko2o oby4eHuUs ¢ UCNoIb308aHUEM mexHo102ul, yoenas ocoboe BHUMaHue pobomomexHuKe
u 3D-modenuposaHuro, 4mobbl NOO20MOBUMb yHaAWUXca K 6yodyuwiemy, Komopoe Bce bosbuie
dopmupyemcs ¢ NOMouUsbH mexHoa02udl.

Llenb uccnedosaHus: aHanu3 spdekmusHocmu  obpaszosamesibHol pobOMOMEXHUKU KAk
UHCMPYMeHma 0718 pa3Bumusi KOHCMPYKMOPCKO20 MbIULICHUS Y MAAOWIUX WKO/TbHUKOB.

3adayu uccredosaHus:

1. M3yqumb BausHUe 3aHamuld no pobomomexHuke Ha GopMUPOBAHUE KOHCMPYKMOPCKO20
MbiWIeHUs y 0emed M1adwe2o WKo/IbHO20 B03pAcmd.

2. OUueHUMb KO2HUMUBHbIE U COUUAsbHbIE 3deKmbl, Komopble BO3HUKArom npu pabome demell
¢ pobomomexHuYecKkumu Habopamu.

3. Onpedenums Haubosee 3ppdekmuBHbIe MemoouKu 06y4eHUss KOHCMPYKMOPCKOMY MbIULICHU
C UCNOJIb30BAHUEM POBOMOMEXHUKU.

Memodb! uccnedosarus

1. AHanu3 Hay4Hol sumepamypsi: 019 onpeoesieHuUs YypoBsHS paspabomku npobiiems! U aHaau3a
CYUWeCmBYUUX OaHHBIX.

2. HabnwdeHue 3a npoueccom 0by4eHus MIAoWUuX WKOJbHUKOB C  UCNOJIb30BAHUEM
pobomomexHu4ecKux KOHCMPYKMOpPOs.

3. Onpockl U UHMepPBbK C NEoazo2amu U YHeHUKamu, Y4acmsyrowumu 8 0bpazoBamesibHbIX
PO6OMOMeEXHUYECKUX NPOSPAMMAX.

4. SKcnepumeHmMasbHbIl Memoo: NpoBeOeHUe 3aHIMUL C KOHMPOJIbHOU U 3KCNepumMeHmasibHoU
2pynnamu 0J1 OUEeHKU passumusi KOHCMPYKMOPCKO20 MbIULIeHUS.

5. Memod mecmupoBaHus: 019 OUEHKU KO2HUMUBHbIX U3MeHeHul Yy oemel, 3aHUMAaroULUXcs
pobomomexHuKkod.

Xo0 uccnedosaHus: VccnedosaHue nNpoBoOUSOCh HA 6ase HavyasibHol WKO/bI B PAMKAX
BHEKJ/IACCHO20 KPYXKAa PobOMOMEXHUKU. Y4eHuKu 6biiu pazoesieHbl Ha KOHMPOJIbHYK epynny U
3KCNepuMeHmasbHyr epynny. B skcnepumeHmassbHoU 2pynne 0emu npoxoousiu pe2ysisipHble 3aHSMUSs No
pobomomexHuke, UCNOJIb30BAJIU  CNeyudibHble Habopbl, NO3B0/ABWUE C030dBAMb  PA3/IUYHbIE
MexaHu3Mbl U ycmpoticmaa. KoHmpoJibHAs 2pynna BbINOJIHAAA 0bwue 3a0aqu Ha pasumue 102U4ecko20
MblWIeHuUs, Ho 6e3 uUcno/ib308aHUsi PO6OMOMEXHUYECKUX KOHCMPYKMOPOB.

bb11u NpednpuHAMe! ciedyroujue wazu:

1: OpeaHu3zayus 3aHsmud

Kax)cooe 3aHamue BK/104asa0 3 3mana:

1. Teopemuyeckas 4acmes — 3HAKOMCMBO C 3adadel u HeobXxoO0uMbIMU NPUHUUNAMU OfiF ee
peuwleHus.

2. [pakmuyeckas 4yacme — 0emu co30aBasiu MexaHu3Mbl U NPOPAMMUPOBAIIU UX OBUXCEHUE.

3. Pegnekcus — obcyxdeHue npodenaHHol pabomsl, BbigBIeHUe mpyoHocmel, aHaau3
docmueHud U owuboK.

2: [MposedeHue HabrooeHul u cbop OaHHbIX

[ledazo2u nposodusu HabaooeHue 3a 0embmMu B xode 3aHsmud, GUKCUPOBAIU YCNeuwHOCMb
BbINOJIHEHUS 3a0aHul, YpoBeHb CAMOCMOSME/IbHOCMU U MBOPYEeCKo20 No0xX0ood. VCnosib308aUCkh
3anucu u sudeogukcayus 018 0asbHedwe20 aHaau3a.

3: AHKemupoBaHue U UHMepBbHo

[Tocnie 3asepuieHus y4ebHo20 4ukia 0emu u nedazoau bbi/iu onpoweHsl. AHKemMUpOBAaHUe BbISBUIO
cmeneHb uHmMepeca demedl K 3aHIMUAM pobomomexHUKoUd U oueHus1o ux cobcmaeHHoe Bocnpusmue
NOJIyYeHHbIX HaBbIKOB.

4: OueHKa Ko2HUMUBHbIX HaBbIKOB
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Jlns onpedeneHus BAUSHUS 3aHAMUU No pobomomexHuUKe HA KOHCMPYKMOPCKOe Mbill/ieHue
npoBOOUIUCL  MeCMbl, oueHUBsarowue CcnocobHocmu demeld K  JI02U4eCKOMY — MbIULTEHUO,
NPOCMPAaHCMBEHHOMY BOCNPUAMUIO U KpeamuBHOCMU.

Pe3ysimamsl UCCIe00BAHUA NOKA3d/IU, YMO B 3KCNepumMeHmasbHol epynne Hab/odanock
3Ha4yumesibHoe passumMuUe KOHCMPYKMOPCKO20 MbIUIeHUS. Jemu cmanu ayque cnpasisgmbscs C
3a0a4yamu, CBSA3AHHbIMU C CO30dHUEM MeXaHU3MOB, Y/IYH4WUIUCh UX HABbIKU NPOCMPAHCMBEHHO20
BOObOPaX3ceHUs u ymeHue pabomamse 8 KoMaHoe. Takxce Hab1ro0ai0Ch NOBbILEHUE YPOBHS UHMepeca K
mexHUYeckKum OuCUUNIUHAM, 4mo NOOMBEPHOAemCcs CE0YHOULUMU NOKA3AMENAMU:

1. [NoBbiweHue YpoBHA KpeamuBHOCMU. demu NpudymMbiBaiu 6osee C/IoxHbIe U OpU2UHAsIbHbIe
peuwleHuUs: N0 CpPABHEeHUH C KOHMPOJsbHOU 2pynnod.

2. Yy4uweHue HasbIKoB NJAHUPOBAHUS U AHA/IU3A: Y4aU4UeCcs S3KCnepuMeHmasbHoU epynnbi CMasnu
moyYHee popmMyIUPOBAMBb 3a0a4U U BbIOGUPAMb MEMOOb! UX PeUIeHUS.

3. [NosbiweHue yposHa KoMaHOHo20 B3aumodelicmaus: demu, pabomaswue 8 Napax uau 2pynnax,
Hay4uauck deaums 0653aHHOCMU U NOO0epxuBams 0pye 0py2a B NPOUECCe BbINOJIHEHUS 3a0aHUS.

JlaHHble ucciedoBaHus NOOMBEPXOarom, 4mo pobOMOMeExXHUKA OKA3biBAem NOJIOXUMe/IbHOe
B/IUSIHUE HA KO2HUMUBHbIE U COUUA/IbHbIE HABLIKU MIAOWUX WKOIbHUKOB, B 4aCMHOCMU pazsusaem
KOHCMPYKMOPCKoe MbllieHue. [ledazoeu ommemusu, Ymo yyacmue demel 8 pobomomexHUYecKux
KPYXCKax NOBbILAem UX MOMUBAuuro K y4ebe u NnosioxumesibHo B/uSem Ha obuwjee socnpusmue
obpazoBamesibHO20 npoyeccd.

BbiB0oOb!:

lIposedeHHoe uccnedosaHue noomaepxcoaem, Ymo pobomomexHUKa AB/19emcs 3¢pdekmusHbIM
UHCMPYMeHmMOoM 0719  pa3BUMUS  KOHCMPYKMOPCKO20  MbIUWIeHUS Y MIAOWUX — WKOJTbHUKOB.
PobomomexHu4eckue 3aHsmus cnocobcmsyrom passumuro y 0emell HABbIKOB NPOEKMUPOBAHUS,
MBOPYECK020 N0OX00A K pewleHuUro 3a0ay U KoMaHOHo20 B3aumodelicmaus. [ledazoeudeckuti NnomeHyuasn
obpazosamesnibHoU pobomomexHUKU NO380JI9em GopmMuposams UHMepec K yyebe u mMomusupyem
demell K 0CBOEHUIO 3HaHUU B8 06/1aCMu MexXHUYeCKUX Hayk.

Ha ocHoBaHuu Nosly4eHHbIX OaHHbIX MOMCHO NPEOsIoX UMb C/1edyrouiue peKoMeHoauuu:

1. BHeOpeHue pobomomexHuku B y4ebHbIl NPouecc Ha4yasbHOU WKOJbl C Uesbl) PAHHEe20
popMUPOBAHUSA HABLIKOB KOHCMPYKMOPCKO20 MbIULIEHUS.

2. Paspabomka cneyuasnbHbix 06pA30BAMeE/bHbIX NPOSPAMM, — BKIYAWUX B Cebs
pobomomexHuyeckue 3a0a4qu, HanpasJieHHbIe Ha passumue 102UKU, aHaau3ad U KpeamusHOCMU.

3. OpeaHuzayus paboms! B epynnax U napax 05 GOPMUPOBAHUS HABLIKOB COUUA/IbHO20
B3aumooelicmsus u coeMecmHol pabomei.

Takum obpazom, pobomomexHUKa Moxem pacCMampuBambCs KaKk NepcnekmusHoe HanpassieHue
0/ PAHHE20 pasBUMUS MEXHUYeCKo20 MbIW/IeHUs, d BHeOpeHue MAaxkux npoepamm cnocobcmayem
nod2omoBKe WKOJIbHUKOB K 6ydyuiel npogeccuoHansHol desmensHocmu 8 obiacmu STEM-0ucyunsiuH.

JlaHHoe ucciedosaHue puHaHcupoBaaocb, Komumemom HayKku MuHUCmepcmaa HayKu U BbICUIC20
obpaszosaHus Pecnybauku Kasaxcma (2paHm NO. AP19678173)

Chucok iumepamypab!

1. Gordievskikh V.M., Korablev A.A. LEGO EV3 and ARDUINO UNO microcontrollers as a
technological basis for the robotics course at the University of Robotics. Bulletin of the Shadrinsky State
Pedagogical University. 2016, N 3 (31): 160 — 163.

2. Gordjevskikh V.M., Korablev A.A. The development of students' interest in mechanics and
programming by means of educational robotics. Continuing education in the XXI century: problems,
trends, development prospects: Materials of the International Scientific and Practical Conference, 2016.

3. Park, N., Ko, Y. Computer education’s teaching-learning methods using educational
programming language based on steam education. In Proceedings of the IFIP International Conference
on Network and Parallel Computing, Gwangju, Korea, 6-8 September, 2012, Springer: Berlin/Heidelberg,
Germany, 2012.

4. Chiu, J.L.; Malcolm, P.T.; Hecht, D.; Dejaegher, C.J.; Pan, E.A.; Bradley, M.; Burghardt, M.D.
Wisengineering: Supporting precollege engineering design and mathematical understanding. Comput.
Educ. 2013, 67, 142—155.

5. Wu, Y.H.; Chang, X.Y.;, Wang, J.W.; Guo, S.C. Research on STEAM Curriculum Design under the
Guidance of “Learning-Research-Career Development”. China Educ. Technol. 2019, 40, 51-56,125.



XII INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 19-20.11.2024

6. Kopcha, T.J.; Mcgregor, J.; Shin, S.; Qian, Y.; Choi, J.; Hill, R.; Mativo, J.; Choi, I. Developing an
integrative stem curriculum for robotics education through educational design research. J. Form. Des.
Learn. 2017, 1, 31-44.

7. Zhang, Y.M.; Dong, B.B.; Xiang, J.; Bai, X. Experiences and implications of STEAM education in
Singapore integrating information technology. Digit. Teach. Prim. Second. Sch. 2022, 6, 92-95.

8. Li, X.S. Ideals, Models, and reflection on the Interdisciplinary Integration of STEAM Curricula.
Glob. Educ. 2019, 48, 59-72.

9. Totikova G.A., Bekbergen B.J. Ways of working and using the LEGO MINDSTORMS robot
programming kit for children. Proceedings of the international scientific and practical conference of
young scientists "education and professional skills - the main guidelines of the modern education system".
Shymkent: TSAMU, 2022. — pp. 110-113.10. Liu, Y.C. Rational analysis of and outlook for “Team
Teaching”. J. Zhejiang Norm. Univ. (Soc. Sci.) 2010, 35, 113-117.

11. Sarwi, S., Baihaqi, M. A., & Ellianawati, E. (2021). Implementation of Project Based Learning
Based on STEM Approach to Improve Students’ Problems Solving Abilities. Journal of Physics: Conference
Series, 1918(5). https.//doi.org/10.1088/1742- 6596/1918/5/052049

12. Ozkan, G., & Topsakal, U. U. (2021). Investigating the effectiveness of STEAM education on
students’ conceptual understanding of force and energy topics. Research in Science and Technological
Education, 39(4), 441-460. https.//doi.org/10.1080/02635143.2020.17 69586

13. Kant, J., Burckhard, S., & Meyers, R. (2017). Engaging High School Girls in Native American
Culturally Responsive STEAM Activities. Journal of STEM Education: Innovations and Research, 18(5), 15—
25



https://doi.org/10.1088/1742-%206596/1918/5/052049
https://doi.org/10.1080/02635143.2020.17%2069586

XII INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 19-20.11.2024

uUbC81.22
USE OF SPECIAL TERMS IN THE DISCLOSURE OF THE TOPIC ABOUT UNIQUE PERSPECTIVE
TOURIST RESERVES OF KAZAKHSTAN

Umbetbekova Kulyash Mukaramovna
Kekilbayeva Zhazira Yembergenovna
senor-lecturers

Nabieva Malika

Albina Malik

FPT students,

Almaty Technological University

YJIK 81.22
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Abstract

The research is devoted to the use of terms in revealing and solving actual problems of
unique perspective tourist reserves of Kazakhstan in conditions of developing ecological imbalance.
This work investigates the development and formation of modern tourism industry and the use of
special vocabulary, terminology and to disclose the most important directions in the study of the
issue of unique natural environment of Kazakhstan. The rapid development of tourism in the
second half of the XX century throughout the world led to the formation of this important branch
of the national economy, including in Kazakhstan, where it has recently been recognised as a
priority among other sectors of the country's economy.

AHHOMauyus

ViccnedosaHue NOCBAWEHO UCNOJIb30BAHUKD MEPMUHOB B PACKPbIMUU U  peuleHuu
aKMyasbHbIX — NPobaeM  YHUKA/IbHbIX — NEePCNeKMUBHbIX — MYPUCMUYECKUX — 3aN0BeOHUKAX
KasaxcmaHa 8 YC0BUSX pA3BUBAROULE20CA 3KoJlo2u4eckoeo oducbanarca. JlaHHas paboma
uccedyem passumue U $popmMupoBaHue coBpemeHHol UHOYCmpUU mypusma U Ucnosib308aHUe
cneyuasbHoU IeKCUKU, MepMUHOI02uU U 07181 PACKPbIMUS BaAXCHEUWUX HanpasaeHud 8 u3y4eHuu
BONpoca 06 YHUKA/IbHbIX NPUPOOHOU cpede Kasaxcmawa. bbicmpoe pazsumue mypu3ma 80
Bmopoll NosoBuUHe XX BeKa BO BCeM Mupe NpuBesio K ¢opmupoBarHuro 3mod Bax Hol ompacsiu
HapooHo20 x0350cmaa, 8 Mom Yucsie u 8 Kazaxcmare, 20e oHa 8 nociedHee 8pemsi bb11a NpU3HaHa
npuopumemHol cpedu dpyeux ompacsiel SKOHOMUKU CMPAHb.

Keywords: infrastructure, tourism, economy, resources, ecology, territory, industry,
investment

Knwoyesble cnosa: uHGpacmpykmypa, mypusMm, 3KOHOMUKAd, pPecypChbl, KOJI02USs,
meppumopusi, UHOYCmpusi , UHBECMUUUST

Typusm (¢p. tourisme; tour — npoaysika, noe3oKka) BO3HUK B MOM Nepuod pazsumus obuiecmad,
K020a NompebHOCMb Ye/loBeKa 8 NOJyYeHuUl uH@opmayull 0 HOBbIX Mecmax, 8 nymewecmsul Kak
cpedcmsue nosydeHus 3mol UHGopmayul 8UIAc 06bEKMUBHbLIM 3aKOHOM PA3BUMUS Yes108e4eCK020
obuwecmaa.

Ha onpedesieHoM 3mane passumus 3KOHOMUKU, Ko20d nompebHOCMb 8 NYMewecmausax pesKko
B3POC/1A, NOABU/IUCHL U NPOU3BOOUMESIU SMUX YCITye.
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[pouzsooumenu ycsye, NPeoOHA3Ha4YeHHbIX 0719 0OCYHUBAHUS MypuUCmoB (NymeuwecmByYyULUX
to0ell), obbedeHUUCb, B OMPAcib «Mypusm». Typusm He AB8/75emcs MoBapomM nepsol MHuU3HeHHoU
HeobxodumMocmu, NO3MOMy OH CMAHOBUMCS HACYUJHOU NOMPEbHOCMbIO YesloBeKa MOJIbKO Npu
onpedesieHHoM yposHe bocamcaa obuecmaa.

[10CKO/IbKY Mypu3M SBJISeMCs Mexcompacausol cepoll 5KOHOMUKU, OXBAMbIBArOU4EU He MOJIbKO
cpedcmBa pasmeleHus;, Ho U MPaHCNopm, CBA3b, UHOYCMPUIO NUMAHUS], pa3BiedyeHull U MHo20e Opy20e,
ama cgepa sugem Ha 1bol KoHMUHeHm, 20Cy0apcmao /U 20p00. 3HaYeHue mypusma 0J1s SKOHOMUKU
PAzHbIX CMPAH CBS3AHO NPeXOe BCe20 C MemMu NPeUuMyUseCmaamu, KOmophkle OH NPUHOCUM NPU YCI108UU
yenewHoe passumusi. [Ipexcoe Bce2o — 3mo pocm paboyux Mecma 20CMUHULAX U Opy2ux cpeocmaax
pazmeuleHus], 8 peCMOopPaHax U UHbIX NpeonpusmuUsX UHOYCMpPUU NUMAHUS, Ha MAPHCNOME U B CMEXCHbIX
06C/YIMUBAIOUWUX OMPAC/IAX. [IpyeumM BAXCHbIM NPeuMyusecmsom SBJISemcs MyJbMmuniukamesibHoil
3¢gpekm om mypu3ma, mo ecmse e20 B/IUSHUE HA PA3BUMuUe CMeX(HbIX ompacsied SKOHOMUKU. Tpemabe
npeumMywiecmso — poCm HOJI0208bIX NOCMynJieHuUl B8 6ro0xemsl Bcex yposHel. Kpome 3mo2o, mypusm
OKa3blBAEM 3KOHOMUYeKUe BJIUSHUE HA MECMHYH 3KOHOMUKY, CMUMYJIUPYS 3KCNOPM MEeCMHbIX
npodykmos/1,c.280].

Typusm, 61a200aps UCNOO/Ib30BAHUK PeCypcos 2e02papuyeckol cpedbl, A89emca 0mpacsibo
HapoOHo20 xo3ftcmaa, mpebyrouwied OMHOCUMENIbHO HebOIbUWUX UHBECMEeUUOHHbIX B/0MeHUU,
obecneyvusaem 8 Mo xce spems pobomot u doxodomu bosboe Koudecmao srooed.

CospemeHHbIl mypu3mM — 00Ha u3 Haubosiee OUHAMUYHO PA3BUBAOULUXCS ompaciell HapoOHO20
xo3sUcmsa, Kkomopasi obecneqyusaem pabomou bosbuoe Kosiudecmaso Jsrodel, obecnequsem pocm
COYUAIbHO — 3KOHOMUYECK020 pAd3BUMUS CMPAH U peuoHos. TO ecmb mypu3m 0719 HAc U Kak
SKOHOMUYecKoe sBJIeHUe.

AsneHue mypuzma, BBUdy cBoel CIOMHOCMU U MHO202pAHHOCMU, Npedcmas/sisem uHmepec u
Bbicmynaem npeomMemomM UCCAe00BAHUS MHO2UX HAYYHbIX OUCUUNJIUH KaK Meopumuyeckux, mak u
NPUKIAOHbIX. Ho npu BCel MHO202pAaHHOCMU MYypPU3M BbICMYNAem, NPEX0e BCe20, KaK yxe 0mmeyanoch,
NPOCMPAHCMBEHHbIM, COUUA/IbHO  -3KOHOMUYECKUM U  KYJIbMYPHbIM AB/eHUeM. [1o3momy OH
CcmaHosumcs npeomemom uHmepeca bosee mpuouamu (no KpalHep mepe) Hay4HbIX OUCYUUNJIUH,
OMHOCAUWUXCS KO BCell 2aMme HAyK: 2yMAHMUAPHbIX, 0OUIECMBEHHbIX, @€CMeCMBEHHbIX U MEXHUYECKUX.
KOHKpemHo 8 3mMOom CNUCOK MOMCHO BK/IHOYUMb. 2e02paduro, IKOHOMUKY, COUUAI02U0, NCUXOJI02UHD,
aHmMPpPOoNoJI02Ur0, KY/1bMYpPOsI02Ukd, UCMOPUKD, NPABO, MedeyuHy, ¢u3u0I02ukd, IK0/102Uk), YpOaHUCMUKY,
CMpouUmebCmBO U apxumeKmypy, 3Muky, 3CMemuky, Nneoazoeuky, MeHeOXMeHm, MAapKemuHe,
NOJIUMOJI02UK, Ce/IbCKOe X0358UCMABO, NAPKU U peKpeauyuro, patoHHyH NaaupoBsKy, mpaHcnopm, 0e1080e
aOMUHUCMPUPOBAHUE, 20CMUHUUbI U pecmopaHsl, obpazosaHue. ¥ 3mom psod, BeposimHO, MOXCHO
npodosmams[2, ¢.309].

Kak ompacsb xo3atcmaa u pod Yenoseqeckol 0esmesibHoCmu mypusm KazaxcmaHa OmHocumcs
K 2pynne ompacsied u poooB O0essmeslbHOCMU, KOMOPble UMem SIPKO BbIPAXCEHHYH PeyCypCHYH
OpUeHMAauyuuro, NPOABJAS B 3MOM CX00CMBO C OpyeuMu pecypcoopeHmupOBAaHHbIMU OMPAc/IamMu
HapoodHo2o xo3alcmaa.

Ocobo oxpaHsiemble NpUpOOHbIe MeppumopuU OMHOCAMCA K 06bekmam 0bWeHayuoHaIbHO20
docmosHUA. MexO0yHApoOHbIt Cor3 0xpaHbl npupodbl (MCOI1) nodpaszdensem ux Ha ciaedyroujue
Kamezopuu

—20Cy0apCmBeHHbIe NPUPOOHbIE 3aN0BEOHUKU —3MO 0COO0 OXPaHAeMble 3aKOHOM NPOCMPAHCMBA
(meppumopuu uiu akBamopuu) NOJIHOCMbIO U HABEYHO UCKJIHOYeHHble U3 Jiiobol xo3aicmBseHHoU
desimesibHOCMU, BKJIK04As noceujeHue stoded. B 3anoBe0HUKax paspeuleHa moJsibKo Hay4YHas, OXpaHHas
U KOHMPOJIbHAS 0essmesibHOCMb;

— NPUPOOHbIE pe3epsamsl — C/I0BO «pe3epsam» B8 Nepesode C JIAMUHCKO20 A3biKa 03Ha4Yaem
«cbepeearo, coxpaHsto», 3ma opma OO[T Haubosiee pacnpocmpaHeHa 3a pybexcom. 1o popme oxpaHsi
OHA uMeem 3anoBeOHbIl PEXCUM UJIU PEXCUM 3aKA3HUKA, WU HaX00umcst 20e-mo Mexody HUMU, MAkK Kaxk
NPUPOOHbIe pe3epsamb! COCMAB/AOM CAMYIO UEHHYH 4acmb 0OWUPHBIX OXPAHIeMbIX meppumoputl —
3aN0Be0HUKOB, HAUUOHA/IbHbIX NAPKOB, 3aKA3HUKOB;

-HAYUOHA/IbHbIEe NAPKU — 3MO Y4AaCMKU Meppumopuu (akBamopuu) om HecKosbKUX mbIcsid 00
HECKO/IbKUX MUWIIUOHOB 2eKMapos, BK/IOYAOUUe KAK NOJHOCMbH 3ANn0Be0HbIe 30Hbl, MAK U 30HbI,
NpeoHasHayeHHble 0/ 3CMemuyeckux,  0300POBUMEJbHbIX,  HAY4YHbIX,  KYJbMYPHbIX U
npocsemumesbCKux uesed. B 601bWUHCMBE CMPAH MUPA HAYUOHA/IbHbIE NAPKU SB/SIHOMCS 0CHOBHOU
popmol oxpaHb! 1aHOWagpmos;

—20Cy0apCcmBeHHbIe NPUPOOHbIE 3aKA3HUKU —3MO NPUPOOHbIE KOMNJIeKChI (BK/IHOYAS AKBAMOpUU),
Ha KOmopbIX B meyeHue psoa Jiem Uu/iu NOCMOSIHHO B onpedesieHHble Ce30HbI U/U KPy2/10200u4HO
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OXPAHAOMCA 0mMOesibHble BUObI MUBOMHbLIX, pPACMeEHUl uau 4Yacmb NPUPOOHO20 KOMNJIeKCda.
XoszsaucmseHHoe UCNOJ/Ib30BaHUe O0CMA/lbHbIX Pecypcos pazpewaemcss 8 makol ¢opme, komopas He
HaHocum yuepba oxparsemomy obbekmy uau KoMnaekcy. Yacmo co30aromcsi BpemeHHbIe 0OXOMHUYbU
3aKA3HUKU 07189 COXPAHeHUs! U BOCCMAHOB/ICHUS YUC/IeHHOCMU KAKUX-/1ub60 BUOOB HUBOMHbIX;

— NAMSIMHUKU NPUPOObI — 3MO OMOesibHble HeBOCNOJIHUMbIE NPUPOOHbIe 06bEeKMbl, UMerouue
Hay4YHoe, UCMOopuYecKkoe U Ky/1bmypHO-3CMemu4yeckoe 3Ha4yeHue.

Vimu moz2ym 6bimb newiepsl, 2elizepbl, NaseoHmMosocudeckue obbekmal, omaoesibHble BeKoBble
depesbs;

— OeHOpoJioeudeckue napku u bomaHuyeckue cadbl — 3MO NPUPOOOOXPAHHbIE YYpexcoeHus, B
3a0a4u KomopbIx 8Xo0um Co30aHuUe cneuyuasabHbIX Koaiekyuld pacmeHull, coxpaHeHue pasHoobpasus u
obozaueHue pacmumesibHo20 MUPd, d MAKXe Hay4YHas, y4ebHas u NpocBemuUmesbCKas 0esmesibHOCMb

; — J1e4ebH0-0300poBUMEIbHbIe MEeCMHOCMU U KYPOPMbl — 3MO Meppumopuu (aksamopuu),
NpU200HbIe 0J19 0p2aHU3aUUU J1eYeHUs U NPoGUIaKmMuUKU 3ab0/1eBaHus, a Makx e omobixa HACe/IeHUs.
Smu mecma obnadarom maxkumu NPUPOOHbIMU J1e4ebHbIMU Pecypcamu, Kak MUHepasibHble B0oO0bl,
J1ieqebHble 2ps3u, 1e4ebHbIl Kaumam, NASHU U 0py2umu NPUpoOHbIMU ycaosuamu[3, c.255].

AMamuHcKud 3anoBeoHUK pacnosioxceH 8 Taneapckom padioHe AamamuHckol obaacmu. [asHol
€20 UEeHHOCMbIO ABSEMCA 0XPAHA MEeMHO-XBOUHbIX J1eCOB, MSHb-WAHCKOU eu. [jepesbs 3mol Nopoob!
00/1208€4HbI U BbICOKU — XUBEM MAHb-WAHCKAA esb noymu 500 nem u docmueaem 50 mempos B
Bbicomy. AIMAMUHCKUU 3anoBeOHUK ABSemcsa Mecmom obumaHus CHexHo2o bapca, 6ypo2o msHb-
WAHCK020 MeoBeos, 3aHeceHHbIx B KpacHble KHuau Pecnybiuku Kazaxcmas, CHI, BcemupHo2o coro3a
OXPaHbI NPUPOOSI.

B MapKako/sibCKoM 3anoBedHUKe B3siMbl NOO OXPAHy HOXHO-aMalcKue cpedHe20pHbIe e/108bIe,
nuxXmosble U JIUCMBEeHHbIe 1eca C GpaeMeHmamu 20pHbIX cmenel. 3anoBeoHUK pPacnosioxeH B
Mapkakosbckom padoHe Bocmoy4Ho-KaszaxcmaHckol obnacmu, Ha t2o-Bocmoke HOxcHo2zo Anmas. B
3aN0BeOHUKe Npou3pacmaem MHOXECMBO XAPAKMepPHbIX 0J19 Pe2uoHa UeHHbIX J1eKapCMBeHHbIX U
MexHUYecKux pacmeHud. A Mmak e ¥UusomHble Mapasbl.

KazaxcmaH npumeyamesieH He moJibKo CBOUMU pA3mMepamu, Ho U csoell npupodol. 3a 00uH O0eHb
nymeuwiecmBseHHUK, 6e3 60/1bWwold 3ampamal BpemMeHU U CUJI, Moxcem 30ecb Nepeceyb NPaKkmu4yecku Bce
siaHowagpmHbie 30Hbl CesepHo20 NOYWApusi: NYCMbIHKO, NOJYNYCMbIHIO, CMenb, Jecocmens U
JIUCMBEHHbIe J1eca, /1eca YHUKabHoU MAHb-WAaHbCKOU eau, anbnulckue u cybanbnulckue y2d, Be4Hble
CHeaa u nedHukuf4,c.105].

PasHoxapakmepHas npupooa eop Kazaxcmaxa ompasuadck 8 UX Ha38aHUsx: Kapamay — «4epHbie
20pbi», Akmay — «besibie eopbi», Kokwemay — «2071ybbie 2opbi», Anamay — «necmpbie 20pbi». C BEpUIUH
20D U 20PHbIX CKJIOHOB bepym Ha4aso peku Kasaxcmada. Kak u 20pbl, C KOMOPbIX OHU HAYUHAOMCS,
MHO2Ue peKu UMerom CBoeobpasHbie Ha3BaHus (AKCy — «benas soda», Kapacy — «4epHas 800a»). Cmoum
B8am nobbiBames xoms bbl paz Ha bepe2ax 3mux «UBemHbIX» pekK, U Bbl cpasy Nolimeme, HaACKOIbKO BEpHO
0aHb! UM MU HA3BaHUS.

KasaxcmaH 602am NOOUHHBbIMU NAMAMHUKAMU NPUPOObI — 3K30MUYeCKUMU CKaaamu U
newepamu, o6pazoBasWIUMUCS 8 pe3ysibmame desimesibHOCMU BOObl, BemMpa U J1e0HUKOB, B0OoNadamu,
3aX0pOHeHuUsMU uckonaemol GayHbl U G10pbl, Mecmamu 0bUMAaHus peokux BUOOB HUBOMHBLIX U
opyeumu[5,c.85].

BaxcHelwue naHowagdmHbie NamamHuKku Hexcusol npupodbl B8 KazaxcmaHe — 3K30muyeckue
ckanbl Okxcemnec, CuHKC, Bepbiod B eopax Kokwemay, epaHumHbie ocmaxubl KameHHas 20J108d,
baba-flea 8 basHaynbckux eopax, 3HameHumsll Morowul 6apxaH B8 00/IUHE peku MU, 3aXOpOHeHUs
mpemuyHoU ¢ayHb! [ycuHbId nepesem Ha peke Epmuc, uckonaemoul ¢aopbi 256 u ¢payHbl 8 00UHE peku
Topeadli, beccmoyHbie 8NA0UHb! [Tpukacnulickod HU3MEeHHOCMU, OMoesibHble KApCMOoBble Neuepbl Ha
nosayocmpose MaHebicmay, y4acmku YUHKOB YCmwopma u MHo2oe 0py2oe.

B KasaxcmaHe eCmb Hemasio Y2071K08, N0 NPABY CHUMArULUXCH HeMYy@UHamMmu npupoosbl. Imo u
BoCXUMUME/IbHbIE 03epa 8 AKMosIuHCKoU u lasnodapckol obaacmsx, u npu4yonusbie xpebmabi TaHb-
LLlaHs, YyHUKA/IbHbIE SIeCHble MACCUBbLI KapkapanuHcka, basHaysna, Bocmo4Ho-KasaxcmaHckol obiacmu
U MHOX(eCmBo 0pyeux 3ameqyamesibHbIX Mecm, euwje COXPAaHUBWIUX CBOK Kpacomy U 00CMAas/istouLuX
0cobyro padocms U UMerouux 601bWYH UeHHOCMb. Hekomopsbie U3 3mux y201K0B NpupoOkl B CUJTy cBoell
VHUKQ/IbHOCMU 06bSIB/IeHbI 3aN0BEOHUKAMU.

Jleca, cmenu, 20pbl, 00/IUHbI U BOObI KaszaxcmaHa omJuyaromcs 6oeamcmaom u necmpomod
HUBOMHO20 MUpA. 30ecb COXPAaHUIUChL MHo2ue pedKue MaeKonumaroujue, Cood npusaemaem Hd 3UMOBKY
02POMHOE KOJIuYeCmBO NMuUY U3 JsiecocmenHol Nosiockl, madeu u myHOpkl. ®ayHa Kasaxcmaxa
Hacyumsisaem nodmu 160 Budos maekonumarowjux, 485 sudos nmuu, okos0 150 Budos pbib.
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beckpalHsas u weopas 3emss KAs3axo8 Bce20d C/1dBUJIACL CBOUM 20CMeNpUUMCMBOM.
PacnonoxeHHas Ha nepecedyeHuU 0pesHUX Ky/ibmyp, OHa BNUMA/Ad B8 cebs Hacaeoue npeokos AmmuJibl,
anb-®apabu, 3apamycmpsbl u YuHeucxaHa. Kazaxcmad — poouHa Besuko2o ¢uiocoga, ocHoBamess
cygusma — Xooxwu Axmeda fcasu, yel mas3osel u Me4ems Haxo0Smcs 8 2. Typkecmae.

lpu packpbimuu membl 06 YHUKAJIbHBIX U NepCNeKmuUBHbIX MYypUCMUYECKUX 3aN0BEOHUKAX
Kasaxcmaxa Ba)Ho ucno/ib308ams COOMBEMCMBYUUE MepMUHbI, KOMOpPble NOMO2YM NOKA3Amb UX
UeHHOCMb U NOMeHUUAs. Bom HeCKo/IbKO K/IHoYeBbIX MepMUHOB:

[Ipupo00OXPAHHbLIE MEPMUHbI:

1. buocgepHbil pezepBam — meppumopusi, OXpaHsemasi 011 CoxpaHeHus buopazHoobpasusi u
YCMOU4UBO20 UCNOJ/Ib30BAHUS NPUPOOHbIX PECYPCOB.

2. JHOemMuY4Hble BUObI — pACMEHUs U XUBOMHbIE, BCMpevyarouuecss mosbko 8 onpedeséHHol
MecmHoCcmu (Hanpumep, MaxyJs1 uau mosbnaH pedea).

3. Dkocucmema — NPUPOOHBIL KOMNJIEKC, BKTHOYArOUUU B3aUMO0eliCmBUE XUBbLIX OP2aHU3MOB U UX
cpedbl 0bumarus.

4. ®nopa u ¢ayHa — COBOKYNHOCMU pACMUMENIbHO20 U HUBOMHO20 MUPA, XAPAKMepPHbIe OJ1s
KOHKpemHoU meppumopuul.

[eozpacpuyeckue u KysbmypHble MepMUHbI:

5. [eonapk — meppumopusi C YHUKQ/IbHbIMU 2€0/102U4eCKUMU  06beKmamu, BK/IHOYEHHAs B
Npo2pamMmel yCcmolyuso2o pa3BUMUS.

6. JKomypusm — nymewiecmauss C aKUeHmoM HA COXpaHeHue npupoobl U MUHUMU3AUUHD
B030elicmBUSA Ha OKPYXCaroulyro cpedy.

7. KysibmypHoe Hacnedue — ucmopuyeckue, apxumeKmypHble Uu apxeosioeudeckue namsmHUKU,
CBA3AHHbIE C KyJIbMYPHOU UEHHOCMbHO Pe2UOHA.

8. CakpasbHbie mecma — obbekmabl QYX0BHO20 3HAYeHUSs, Hanpumep, mMas3sosield Xooxu Axmeoa
Sccayu unu Yabimay.

Typucmuyeckue u UHGpacmpyKmypHble mepMUHb!:

9. HayuoHaibHbIU NAPK — 0XpaHaemas NpUpoOHAas 30Ha, Co30aHHAs 0719 0mMOobIXd, UCc/1edoBaHull u
COXpAaHeHuss NPUPOOHBLIX boeamcma (Hanpumep, HaUUOHA/IbHbIU NAPK «HapbiH»).

10. PeKkpeauyuoHHbIU NOMeHUUds — BO3MOMHOCMU meppumopuu 0718 passumus mypusma u
0mMOobIXa.

11. Typucmuyeckul Kaacmep — COBOKYNHOCMb 06beKkmos U ycJiye, 06beOUHEHHbIX 018 pa3BumMus
mypu3sma 8 onpedesiéHHOM pe2uoHe.

12. VIHpacmpykmypa — COBOKYNHOCMb 00p02, 20CMUHUU, 2udoB, U Opyeux yodobcms 018
MYypuUCmos.

JKOHOMUYeCKue U 3K0/102u4eckue mepMuHb!:

13. Ycmodyusoe passumue — KOHUenyusl, N00pasymesarowdsi CoxpaHeHue pecypcos 0715 6yoyusux

NoKos1eHUU.

14. Skompaccbl — Mapuwpymsl, cneyuassHo obopyo0oBaHHbIe 071 3K0J102u4ecku 6e3onacHo2o
mypu3ma.

15. 3en18Has 3KOHOMUKd — MOOe/ib 3KOHOMUYeCKo20 pa3sumus ¢ AdKUeHMOM HA COXpPaHeHue
3KoJ102UU.

Omu mepMuHbl NOMO2Ym He MOJIbKO CMPYKMypuposams UHGOpMayuro, HO U NOKA3AMb
3HAYUMOCMb KA3axXCMAHCKUX 3aN0BEOHUKOB KAK MYypPUCMUYECKUX HEeMYYHUH MUPOBO20 YPOBHS.
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Abstract

This article explores the main problems and difficulties in mastering the necessary
competencies when learning English, which most of the students face. The main task is to consider
ways and methods of improving language acquisition and overcoming emerging problems when
learning English, which are simple and effective in implementation and application in practice in
the learning process.

Keywords: difficulties in English, problems in learning, language difficulties, development of
language, methods of teaching.

Now days English is an international language used by almost half of the world’s populations.
English is used in oral and written communication in various formal and non-formal activities. For that
purpose, a person needs to master skills of English including listening, reading, writing and speaking skills.
These skills are obtained through the learning process. Learning English is conducted according to
learning needs and goals including the ability to communicate with native speakers, the ability to use
English in written communication, passing exams, and English as a prerequisite to continue to higher
education.English seems simple and complex at the same time, as it contains a huge number of
exceptions to numerous rules. This tends to complicate learning and understanding for those who want
to be fluent in English as a second language. Thus, learning foreign languages requires a lot of time,
constant work on the language and dedication. D. Agustina states that learning a target language will
result in problems especially when the language being learned is different from the students” mother
tongue. It means that there must be problems in every language learning although the level of difficulty
felt by the learners may vary from one to another.

Nowdays, the ability to speak in English is seen as a need for contributing to the complexity of the
world. It’s a view by which all its proponents agree that speaking ability delivers them to the survival of
competitions which put English as one of the prerequisites to be fulfilled. It is obvious that learning to
speak English becomes a trend to keep up with this situation. The learning activity is done for certain
reasons; fulfilling the curriculum demand, moving to the target language community, fulfilling the
requirement of specific purpose, and perceiving great of being able to speak the language. Whatever
reasons, the purpose learners have for learning will have an effect upon what it is they want and need to
learn, and its result will influence what are taught

Different experts proposed different ways of language learning theory. According to behaviorism,
language learning is essentially the formation of habit through repeated reinforcement. It proposed three
stages of learning which were known as presentation, practice and production (Thornbury, 2005:38).
This process is aimed at developing automatic habits, structuring the language skills including speaking
through classroom practice and interaction, modeling, and repetition. On the other hand, cognitivist
views learning as a complex skill. The application of behaviorism is considered as the first stage to reach
the autonomy. The cognitivist model prioritizes mental function over the social one. Learning is mediated
through social and cultural activity, and to achieve autonomy in a skill, the learners first need to
experience “other regulation”, that is, parent, peer or teacher ((Thornbury, ibid).

Different theory of language learning doesn’t become a problem for language learners as it is seen
as the initial stage to facilitate language learning. It then ought to know learning strategies that are
effectively implemented to enhance the learners learning achievement. Oxford (1990 in Richard and
Renandya,) differentiates learning strategies into some categories: (1) cognitive strategy. It involves the
identification, retention, and retrieval of language elements. In learning a language, students use a
memory that makes them easy to remember and comprehend the language they are learning. It usually
uses the “key word method” to help them remember new words. (2) Metacognitive strategy. It deals with
planning, monitoring, and evaluation of language learning activities. It can be undertaken by language
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teachers or students themselves by monitoring the progression of their learning achievement and
comparing to the 3 course goals outlined in the curriculum. (3) Affective strategy. It is undergone by those
who serve to regulate motivation, emotion and attitudes when learning a language. Affection is put
forward to enhance the learners intention to learn a language . The main problems faced by English
language learners

1. Having lack of interest in learning English Students possess lack of interest in learning to speak
English. This factor makes them reluctant to learn. It as well disturbs the students learning focus. When
it appears the they tend to change their attention to other subjects which are more attractive according
their concepts. The emergence of being interested in learning certain subjects is determined by who are
in charge for teaching and how she or he teaches. The study revealed that the students carry out certain
concept of learning to speak English. According their view, English is difficult to learn. This view then
influences their learning style which is supposed to help them facilitate learning success, and they are
not interested in learning to speak English for this reason.

2. Lack of learning motivation The study presents a data that a majority of students are less
motivated to practice speaking in English out of the class. One of the basic reasons is that the students
have less time to learn English, and it happens because they spend more time learning other subjects
given by other lecturers. Khan (2016:158) through his study foud the absence of many required needs
for learning makes students look not to be motivated. It emphasizes upon the need of creating motivation
among students. Students need a lot of things in learning. It is important to know what they need and
how to fulfill their needs. Getting students to do various kinds of homework, such as written exercise or
composition is one of the best way to encourage students’ autonomy. However, it will reduce the
students’ motivation if it is given at the same time when they have to complete other tasks.

3. Spelling. In English, there are a sufficient number of words that have no common

meaning, are not related to each other in any way, are written differently, are different parts of
speech, but are heard the same way when pronounced. Such words are called homophones — language
learners often make mistakes when using such words. For example: eye —,cell — sell, hair — hare, sea— see.
To avoid misunderstandings and confusion, it is very important to teach students to pay attention to the
context, and not to translate with individual words and sentences. It is important to understand the
difference between these words in spelling, in order to become an effective written communicator.

4. Pronunciation. English isn’t a phonetic language, often words are written completely

differently from how they are pronounced. Thornbury states that there are several factors that
make some words seem more difficult than others. They are first pronunciation. He adds that research
findings have shown that words which are more difficult to pronounce are more difficult to learn. This
results from the clusters of consonants found in many English words, such as strength, crisps and
breakfast. Secondly, spelling appears to be the cause of errors which contribute to difficulty in learning
a word. The students usually encounter some difficulties in spelling and pronouncing words containing
silent letters. The examples of those words are foreign, listen, headache, climbing, bored, honest, and
muscle. And words that are spelled the same can be pronounced completely differently. For example: the
verb “read”- it's pronounced in the present tense (ri.d), but in past tense is pronounced (‘red). Learning
the pronunciation and spelling of these words is essential for understanding both written and spoken
language, and requires tremendous effort and patience of students.

5. To have a meager vocabulary.\Vocabulary is very important when learning a language. Not even
all native speakers can boast of knowing the entire vocabulary of their native language It is believed that
it is enough to know only 800 words to speak English fluently. Lado in his book “Language Teaching”
states that all people know the limited vocabulary. None of us know all words of a language completely.
He adds that knowing the vocabulary of a language is hard to define since it deals with so many aspects
such as the size of the vocabulary, the degree of the knowledge required, and whether the vocabulary is
for speaking, listening, reading, writing, and or for special technical uses. Also, people learning new words
often forget them after a certain period of time. In this case, in order to improve and not forget your
English vocabulary, you can practice the following techniques: use the list method, which is very simple
and effective.

Once a week, make a list of twenty-five new words that you want to remember (write down new
interesting words foryou that you think you will use and will be useful to you in your language practice).
When making such a list, it is better to write down their definitions and, if possible, the phrase in which
this word was used. Such contextual study of expressions and words contributes to better memorization
and to enlarge your vocabulary. Repeat and learn these words and expressions at any free time. Next,
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break down the list of five words per day. On the first day, study the first five words. On the second day
the next five words. After the second day, when you remember five words of this day, try to remember
and write down yesterday’s words. On the third day, learn and write down day, the words of the third
day, and then remember the words of the second and first and so on. When studying words, it is
important not only to teach them verbally, but also to prescribe them in writing, which will help you
develop your writing skills. On the seventh day, after studying the words of this day, remember and write
down all the previous ones, make sentences with them. Take your time and be confident in your abilities.
Using this method, it is very easy to memorize words, the systematic nature of such practice is important
in order not to forget and enrich your vocabulary.

6. Insufficient speaking skills, language barrier.

One of the biggest problems in learning English is the inability to communicate

fluently, fear and language barrier. Regardless of how well or poorly students speak the language
aspects, the issue of the language barrier and the inability to conduct a free conversation in English can
put them at a dead end. There’re some ways to improve your speaking skills and English proficiency:
Watching movies in English, and better familiar movies previously viewed in your native language is one
of the easiest ways to use while learning English. This is a very

Repeating the phrases you hear out loud also removes the fear and barrier in learning the language,
effective way, as it allows you to hear and listen to words and speech spoken aloud.

Reading books in English aloud also produces an excellent effect in learning, which, according to
students, leads to improved conversational skills and the removal of the barrier.

At first, the book should be simple, match your level of grammar and vocabulary, you can even
make it easier by reading aloud you are afraid to speak English. By reading aloud you hear your English,
it helps you gain confidence in the conversational aspect of the language. It is better to use this method
reqularly preferably daily, perhaps for at least ten minutes a day. This is an important practical way to
succeed. Read slowly, try to pronounce the words correctly, see the correct pronunciation in the
dictionary if you are not sure. By reading aloud you practice speaking English.

7. Idioms and slang.

English is rich in idioms. Such expressions when translated into target language

do not make any sense, since they are not translated separately. Some expressions have a figurative
meaning, others are completely illogical. Most of these expressions have a cultural and historical subtext.
For example, rain cats and dogs — pouring like a bucket problematic for English learners. Slang is widely
used in the spoken language. It is often grammatically incorrect and seems meaningless if you don’t know
the context in which it is used. The best

method of mastering and understanding slang and colloquial expressions is

communication with native speakers, watching movies, podcast series, music.

In summary, although students have applied various leaning strategies and teachers have strived
to conduct effective and interesting teaching method to achieve speaking capability, they keep facing
obstacles in learning to speak English. It seems that the obstacles are mostly intrinsically. The problems
are coming from the students themselves. Having lack of learning motivation and interest, lack of basic
knowledge and vocabulary mastery, and lack of self-confident to speak. Having lack of learning interest
and motivation is caused by the unavailability of good facilities, supporting learning circumstances,
interesting materials that fit learners need, beside putting forward negative concept of learning to speak
English. Having lack of basic knowledge and vocabulary mastery makes the students find difficulties to
understand the materials studied, meanwhile having lack of self-confident to speak makes the students
fear to involve in practice with their interlocutors.
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GRAMMATICAL STRUCTURE OF DEFINITE ARTICLE CLAUSES IN ENGLISH
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Abstract

In the English language the attributive subordinate clauses are connected by means of
particles or without them. In the majority of cases the attributive subordinate clause comes after
the word. A definite branch clause refers to any member expressed by a noun or a pronoun in the
main clause, and determines it. Definitive branch clauses are connected to the main clause with
relative pronouns and relative adverbs.

Keywords: subordinate clauses, sentence, attributive clauses, particle, syntactical norms.

Syntax deals with the rules of combining words, word combinations, sentences and their types.
Word combinations as sentence the problem too in linguistics important of issues one account is being
Complex sentence the problem yet too one a lot linguist scientists is interested. First of all simple
sentences equal law based on combined disobedient complex sentences done brought, gradually events
between contradiction, cause, condition, result, connection and etc. relationships understanding as
soon as possible, new syntactic as models emerge subordinate complex sentences too has started to
form. Subordinate complex sentence contained simple sentences to each other with connectors,
connector with adverbs and intonation tool with they are closed.

Subordinate complex sentence in the composition branch sentence the head to the sentence two
way closes: subordination fasteners tool with and never one connector without.

Set branch sentences two type becomes: restrictive appointment branch sentences and descriptive
appointment branch sentences.

Restrictive appointment branch sentences appointment which is the word sense localizes, specifies
and determines. Restrictive appointment branch the sentence with the head sentence between, one the
rule as, comma is not placed. Descriptive appointment branch sentences appointment which is the word
about addition information gives Descriptive appointment branch sentences the head including with a
comma is separated [3].

Set branch of the sentence subordinate complex in the sentence place, position about one how
many to make some point need One a lot cases appointment branch the sentence appointment done
from the word after stands. However sometimes so cases happens which contains noun without one how
many the word and either the word from combinations after too come can

Set branch the sentence present who did relative pronouns ( whom, whose, which, that, as )
restrictive appointment branch sentences the head to the sentence closes If relative pronoun foreword
with If it is used, it is preface branch of the sentence at the end from the verb after stands [2].

For example : The girls that | work are having lunch.

- With me working girls lunch they eat

Set branch in sentences who of the pronoun object case which is whom and which pronouns a lot
time that pronoun with substitute is being

Masalan: A letter that (which) is written in pencil is difficult to read.

English so-called " appositive attributive clauses " in the language branch sentences too there is
that they are the head in the sentence which is each which one your name addition as is processed. This
case appointment which is the word a lot time abstract with the noun, that is idea, chance, method, way,
statement, fact and etc. with words statement is being This time branch sentence the head to the
sentence with connectors is closed and never time including throw away ca n't

For example : the so-called " appositive attributive clauses ". branch sentences too there is that
they are the head in the sentence which is each which one your name addition as is processed. This case
appointment which is the word a lot time abstract with the noun, that is idea, chance, method, way,
statement, fact and etc. with words statement is being This time branch sentence the head to the
sentence with connectors is closed and never time including throw away ca n't
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For example: The fact that huh has note said anything surprises everybody. - His never what not
saying the fact each cut is surprising. So, absolutely it is clear that is relative pronouns appointment
branch sentences the head to the sentence to close for is processed and from connectors in the definite
article differs that they are both too one sentence member as output to do they know

Pronouns in processing the following to the rules take a look let's go.

1) Who (whom), whose, which question pronouns medium centuries English in the language
relative pronouns as has been used. Early medium centuries English in the language that wide worked
out, however now wh of pronouns, especially to living things belonging to which is of the pronouns who
to be used wide inclination there is

2) Animal, sometimes man and either woman gender belonging to when the pronoun who is
processed. However this the rule sometimes is broken and we often which of the pronoun man and either
woman sex with, who of the pronoun while medium with sex of being contacted the witness we are

3) Country names geographic point - review when taken which pronoun, political understanding as
when taken while who pronoun is processed. But with that so extreme in that matter already hesitations
there is

4) If collective noun whole one society if it means which of the pronoun (verb in single ); separately
persons intended if he catches who pronoun we work ( verb in the plural ).

5) In poetry things embodiment to make for who from the pronoun use is done.

6) If t bend which is the word profession, personality statement who did the name if it's news, then
which and either that is processed. Set which he did the word as which of the pronoun too adjective -
predicate and either whole one the sentence be can So which is case the head to the sentence which -
with closed branch sentences always descriptive it happens

7) Medium centuries English in the language and early modern English in the language that always
relative pronoun as processed. Now that descriptive appointment branch in sentences rare cases is
processed and even restrictive appointment branch in sentences so, the pronoun who to be used strong,
that of the pronoun only to things suitable as to be used while relatively little inclination there is However
that of the pronoun to people and to things belonging to as freely processed some examples there is

In the definite article clause that often processed :

a ) the following with pronouns : all, everything, nothing, something, anything, much, little, few.

b ) Advantage degree and the with first

Set branch sentences relative from adverbs after is processed. Relative of pronouns else relative
adverbs too appointment branch the sentence the head to the sentence close can Relative adverbs time,
reason, place and style movement meanings which is of nouns after is processed. When, where, how, why
relative adverbs appointment branch in sentences if not processed too intended be caught can

Descriptive appointment branch in sentences this of adverbs processing important because so
appointment branch sentences without binding unite cannot [1].

Additional as processed Appositive Attributive Clauses too also when, where, how, why the words
with the head to the sentence is closed.

Set branch sentences subordination which informs that, if, whether, as if, as though fasteners with
too the head to the sentence close can This fasteners Appositive Attributive Clauses more a (ot is
processed. That connector appointment branch the sentence present when you do appointment which is
the word abstract with nouns use are : for example —idea, though, feeling, impression, doubt, belief, wish,
and etc.

For example : He calm heart could n't bear the thought that Ann was lying there so cold — His quiet
the heart Anna'’s ice as there to stretch did not tolerate.

Head in the sentence appointment which is the word addition as processed appointment branch
sentences as if, as thought with too close can and including throw away ca n't So sentences with
connectors besides, connective with words too close can So sentences with a comma does not leave and
connector element without does not work. Note that we do as, appointment branch sentences without
binding in a relationship when it is two in the office along with come can From him after while two
various of sentences news along with comes

Usage done literature
1. Ivan Michael. Practical English Usage. — M : Visshaya School. 1984.
2. Musayev H. English of the language grammar. Baku, 1986.
3. Aliyeva A. Subordinate complex sentences and their characteristics. Baku: Maarif, 1992.
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Abstract

The article discusses the effectiveness of using innovative teaching methods in the
educational process, as one of the important aspects in teaching the Russian language to a foreign-
language audience. Particular attention is paid to innovative “learning technologies”, the use of
which contributes to the intensification and, therefore, optimization of the entire educational
process.

AHHOMauus

B cmambe paccmampusaromcs BoNpoChl 3PpHeKmuBHOCMU NPUMEHEHUS UHHOBAUUOHHbIX
Memooos oby4yeHus B 06pa30BamMesbHOM NPOUECCe, KAK OO0HO20 U3 BAM(HbIX ACNEKmMos8 B
NpenooasaHuU pYcckoeo $3biKa B UHOS3bIYHOU aydumopuu. Ocoboe BHUMaHue YyoeneHo
UHHOBAUUOHHBIM — «MeXHOJI02USM  0by4YeHus»,  NPUMEHeHUe  KOmOopbIX  cnocobcmayom
UHMeHcupuKkayuu, c1edosamesibHo, U ONMUMU3AUUU BCE20 y4ebH020 npoueccd.

Keywords: integration of the educational system, reform of higher education,
communicative-oriented learning, rational method.

Knroyesble ciosa: uHmezpauus obpazosamesibHOl cucmembl, pegopmMupoBaHue BbICUIC20
06pa3oBaHusl, KOMMYHUKaMUBHO-OPUEHMUDPOBAHHOE 0by4YeHUe, PAUUOHA/IbHbIU MemOO.

[Mpobsiema coBepuwieHCmBOBAHUS NOO20MOBKU CNeyuadaucma 8 sbiclel WKoie akmyaibHa Ha
Bcex smanax passumus obwecmad. OcobeHHO Ba)cHOU oHA Npedcmassisemcs Ce200Hs B8 CBA3U C
nompebHocmbo obwecmaa MBOPYECKUX JIUYHOCMSAX, yMerouux O6bicmpo  adanmupoBamscs K
UBMEHSIIOUWUMCS YCTI0B8USIM, BA1A0GHOWUX PA3HBIMU CNOCObAMU U cpedcmBamu 000bIBAHUA U AHAIU3A
uHgopmauuu.

ViHmezpayusi obpazosamesibHol cucmemsbl 8 KazaxcmaHe oukmyem Heobxo0umMocms BHEOPeHUSs
B NPAKMUKY NPenooasaHus UHHOBAUUOHHbIX MexHo/o2ul, Komopble NO03B0JISM NOOHAMb HA
KayecmaeHHo HOBbIU yYpoBeHb NOO20MOBKY CNeyuaaucma 8 pa/iudHbix 061acmsax npogeccuoHasb-Hou
desmesibHOCMU.

PegopmupoBaHue sbiclie2o 0bpazosaHus npeonosiazaem paspabomky U BHeOpeHUe HOBbIX HAY4YHO
000CHOBAHHBIX — CpeocmB U Yy4ebHbIX NpeomMemHbiX 0by4YeHulU, pPauUOHA/IbHbIX — MEemooos,
0p2aHU3AUUOHHBIX opM, nedazo2udeckux mexHoso2ull, obecneqyusarowux 3pdexkmuBHYH 0p2aHU3ay U
U ynpassieHue y4ebHo-80cnumamesibHbiM Npoueccom [4].

L{eHmpoM KOMMYHUKAMUBHO-OPUEHMUPOBAHHO20 0bYYeHUS A3bIKY ABASemcs CUmyauus Kak
VHUBepcaabHas popma npouecca obuwieHus. OmHOCUMesbHO PYCCKO20 A3bIKA KAK UHOCMPAHHO20 B BY3e
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npednosiazaemcs nodbop cumyayud, BKIYAOWUX Kax 0020 oby4arowe2ocss 8 npouecc obueHus, a
makxe obecneyeHue KOMMYyHUKamMuUBHOCMU 3adaHull 6;1a200aps noobopy peqeBbix U YCI0BHO-PeYeBbIX
ynpaxHeHud, CO30arouWUX CuUMyayuu peasabHo20 pevesoco obuieHus. Kaxoas cumyauyus HadesieHa
CMbICJIOM, OHA BK/IHOYAem MOMUBbLI U NOMPEbHOCMU 06Y4aroWUXCs, y4umbiBaem B3aUMOOMHOUICHUS
cobecedHukoB. KoMMyHUKAMUBHOCMbL Npednosiazaem Haauqyue onpedesieHHbIX KOMMYHUKAMUBHbIX
UHMeHuul, makux, Kak obpauwieHue, npusemcmaue, 6/1a200apHOCMb, NPOCcbbd, COYyBCMBUE,
cobonesHosaHue, peaau3ayuro Nymem Ucno/ib308aHUS ONPEOesIeHHbIX peyeBbiX opMy/I.

CywHOCMb KOMMYHUKaMAamusHo20 06y4YeHUs 3aK/Io4aemcs 8 MOM, Ymo NPouecc oby4YeHus
C/IYHCUM MOOEJTbIO NPOUECCa 0OUieHUS.

BaxxHol cocmasasowel 4acmbro  KOMMYHUKAMUBHOU KOMNemeHUUU SIBASSemMCS  MAakie
npasmamuyeckas KoMnemeHuus, Komopas npednosidaeaem pazsumue YyMeHUld Cmpoums BbICKA3bIBAHUS
8 COOMBEMCMBUU C KOMMYHUKAMUBHbIMU CUMYaUUaMU U pakmopom adpecama. A.H.LLlykuH onpedesun
NpazmMamuyecKkyro KOMNemeHyUro KaKk XeiaHue u ymeHue opueHmupoBamsCs 8 cCumyauyuu obujeHus u
CMPoUMb BbICKA3bIBAHUE B COOMBEMCMBUU C KOMMYHUKAMUBHbLIM HAMEpeHUeM 2080pAUIL20 U
BO3MOXCHOCMAMU CObece0HuKa, ymeHue Bbibpams Haubosiee 3¢pdekmuBHbIt CNOCOb BbIPAXEHUS MbIC/IU
8 3aBuUCUMOCMU 0m Yyc108ull obuweHus u nocmaxosieHHou uesu [1].

[To MHeHuro E.B.Opsiosad, NpasmMamuyeckas KOMNemeHUus OOJKHA BK/IYAMb CAedyrouue
CNOCOb6HOCMU U 20MOBHOCMU:

Cmpoums BbICKA3bIBaHue (mekcm, OUCKYypcC) B 3aBUCUMOCMU OM €20 NUCbMeHHOU uau ycmHou
opMbI, B 3aBUCUMOCMU OM }AHPA, B 3ABUCUMOCMU OM MeMbl, Uesu, pakmopa adpecamd, Mo eCmab
KoMy npeoHasHa4yeH OaHHbIU mekcm. Adpecam (ayoumopus, cybbekm, BoCNpUHUMAarouul peys)
OUEHUBAKOMCS C MOYKU 3peHUs] KoJlu4ecmad, 803pacmad, 06pazosaHus, CoyUdIbHO-NPOGeCccuoHaIbHbIU
cocmas, N0020MOBJIHHOCMU K BOCNPUSMUKO MeMbI.

Yicnonb3oBames cpedcmaa ap2ymeHmauuu 8 3asUCUMOCMU Om aopecamd, aHaau3d xapakmepda
ayoumopuu;,

Vicnosib30Bame  CpeOCMBA  NPUBJIEYEHUs] BHUMAHUS adpecamd: UCNOJIb30BAHUe Cpedcma
AMOUUOHA/IbHOU U pAYUOHA/IbHOU — OUEHKU:  YBepeHHOCMU-HEeYBEepeHHOCMU,  NPEeoNOIOMEeHUS,
nepepdopmyIUPOBAHUS MbIC/IU, BbIPAXECHUE COOCMBEHHO20 MHEHUS U BbISICHEHUE MHeHUS NdpMHepos No
obuweHuto;

Vicnonib3oB8ams pumopuyeckue cpedcmaa Bo30elicmBus, mpons! U puzypbl pedu;

[MocnedoBamesibHO CMPOUMb BbICKA3bIBAHUE B COOMBEMCMBUU CO CXemMamu B3aumo0elicmauUs.
KoMMyHUKamusHas 0esmesibHoCMb Npeonosidzaem YemkKo Op2aHU30BAHHYHO NOC/Ie00BAMeE/IbHOCMb
delicmsull ee y4acmHukos, a itoboll npoyecc obuieHUs MOXHO Npedcmasums CXeMamu4yHo. Hanpumep,
CMpPYKMypa 0BOUHbIX pensiuk Moxcem Bbieg0ems Mak: ymaepxoeHue — coz2acue uau Hecozaacue;
npocbba (npedsioxeHue, U3BUHEHUE) — NPUHSMUE UJIU HenpuUHSmMus u op. Haubosee pacnpocmpaHéHHoU
MOoOesibio 0bWeHUs CyXam Mak HasbiBaemble MPOUHbIe penjiuku, BK/IYAr-Wue: C108a NepBo2o
cobecedHUKa —peakyuro BMmopo2o cobeceoHuKa — omaemHyr peakuuro nepsoeo cobeceoHuka [2].

VIHHoBayuu B8 0by4YeHuU $3bIKY CNeyudsbHOCMU CBA3AHHbI C NOUCKAMU HOBO20 COOepPIAaHUs
06pa30BaHuUsa U HOBbIX ¢opM u cpedcmB obydYeHus. VIHHOBAUUOHHbIE Modesu oby4deHus moaym bbimb
MexHO/I02uYecKUMU U NOUCKOBbIMU. Tak, B UHHOBAUUOHHOM ObYYeHUU BbIOessom UHHOBA-UUU —
MOOepHU3auUU U UHHOBAUUU — MPpaHcgopmayuu. C NOMOUbH NEPBbIX 00CMU2aemcs 2apaHmupOBAHHbIL
pe3ysibmam B8 pPamMKax mpaouyuoHHOU penpodykmusHoU opueHmauuu. [1peobpazosaHus e,
30J10)CeHHbIe BO BMOPbIX, HANPABJIeHbI Ha obecnedeHue Ucc1e00BamesibCKo20 xapakmepa y4ebHo2o
npouecca. Ha coBpemeHHOM 3mane pazsumusi nedazoeuyeckol MbIC/u Npedazaemcsl HoBAsi NOUCKOBO -
mexHosioeuyeckas mooesib. OHAa NO3BoJISem COXPAHUMb MEXHOJI0-2UYHOCMb npouecca obydYeHus u
nocmpoums y4ebHoe s3aumodelicmaue ¢ BbIXO0OM 3a npedesibl penpooyKmusHoOU opueHmauuu, npu
2MOM Y4UMBbIBACMCA HEe MOJIbKO PAUUOHA/IbHAS, HO U SMOUUOHA/IbHO-UEHHOCMHAS CMOPOHA NO3HAHUS

[4].

OO0UH U3 BO3MOXMCHbIX Nymell U3MeHeHUs op2aHu3auyuu pabomsi npenodasamesis U cmyo0eHmos —
UHHOBAUUOHHOE 0by4eHue — NPoyecc NO3HAHUS Meopuu A3bIKa U pa3Bumue pequ, B KOMOPOM 3HAHUS
YCBAUBAKOMCS 00HOBPEMEHHO C yMeHusiMu, Ymo obecneyusaemcs ocobol opeaHuzayued u3y4YeHus
A3bIKA: CNOCOOOM pA3BUMUS peyu, CneyuaIbHbIMU OUOAKMUYecKumMu cpedcmsamu u ocobol memooukol
u mexHosoaued.

nagHas 3a0aya UHHOBAUUOHHbLIX MEmOoO0B — YCMPAHeHue NnpomuBopeyull Mexoy Uesbio
06yYeHUS U e20 COOEPIAHUEM.
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VIHHOBAUUOHHAs MemoouKa — HoBbIU NOOX00 K 0p2aHU3auuUU 3mand BK/IH0YeHUS B 0esimesib-HOCMb,
K passumuro NOJIOXUMEIbHOU MOMUBAUUU Y4eHUs, K BO3MOMCHOCMAM UHMeHcUuduKayuu u
onmuMU3ayuuU oby4YeHus.
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Abstract

This paper discusses techniques for increasing motivation in teaching English to students in
an academic language course.

AHHOmauyus

B 0aHHOU cmambe 0bCy#0oaromcsa npuembi NOBbILEeHUS MOMUBAUUU B8 NPenoodasaHuU
aHeIulicKo20 A3bIKA C/IYWamessam akademuyeckoeo A3bIKkoBo2o Kypcd.

Keywords: English for Academic Purposes, motivation
Kntoyesbie cosa: AHenulickull A3b1K 019 akaoemuyeckux ueset, Momusayusi

Kak yxe Hu pas Ommeyasnoch, «C pacliupeHuem MexyHapooHblX css3ell 8 noumuyeckod,
COYUAIbHO-3KOHOMUYeCcKod U Ky/bmypHoU c¢epax obujecmsa 3aMemHo B03pACMAem  PoJib
UHOCMPAHHO20 A3bIKA B NPOUECCe UHMe2payuuU pocculickux 06pazosamesibHbIX U HAayYHbIX OpeaHu3ayull
B8 MUpoBoe coobuwecmso». Kpome moao, «UHOSA3bIYHOe NPOpeccuoHabHoe obueHue cnocobcmayem
bosiee akmMuBHOMY UCNOJIb30BAHUKD MUPOBbLIX O0oCMuUMeHUl B8 06/1acmu HAayKu U MexHUKU U
npuobpemeHuUro HOBbIX NPOGBECCUOHAIbHO-3HAYUMbIX 3HAHUU». Bom NO3MOMY, BONPOC U3Y4YeHus
aHeIUCKo20 S3bIKA O4YeHb UHMepeceH U akmyaseH He mMoJbKo O/ JIUHSBUCMOB, A3bIKoBeoo8 U
dunonoeos, Ho u 6o/LUWOMY KPyey CNEeuudsucmos U3 pasHbix obnacmed, CBA3bIBAOULUX CBOH
dessmesibHOCMb ¢ MeduyuHodl, pusukod, mexHukod, 3KoHoMukod, mamemamukod u 0p.C/iedoBamesibHo,
«Bo3pacmaem UHmMepec K npobseme NpenoodsaHus UHOCMPAHHO20 SA3bIKA HA  HeA3bIKOBbIX
dakysbmemax, GOPMUPOBAHUKD — SI3bIKOBbIX YMeHUl U  HABbIKOB, Haubosiee 3HAYUMbIX B
npogeccuoHaabHoU dessmesibHOCMU» .

[penooasamerito ciiedyem pazsusams 3MO UHMePec, N000epxusds YBae4eHHOCMb U3y4YeHUs
0aHHO20 NpeomMema u 3akpenums YCmoUlyusyr NOSOXUMENbHYH MOMUBAYUIO C/iywamesel, OXuB/Iss
C/IOMCHBIU  NPOUECC NOHUMAHUS  «KPeamuBHbIMU» MOMEHMAamu. «/Jag 3mo2o nedazoz 00JIHeH
OCYyWecms/Iimb AKMUBHbIE NOUCKU HOBbIX MEmMOoO0B B 06YYeHUU UHOCMPAHHbLIM A3bIKAM, 3HAKOMUMb
cBoux caywamered ¢ 31eMeHmMoM UHUYUAMUBHOCMU.... A MAK»#e y4umsb c030aBams NPOGECccUOHAsIbHO-
OpPUEHMUPOBAHHbIE NPOEKMb! U Npe3eHmauuu, SBStuUecs 3pdekmusHbIMU Memodamu pazsumus
KpUMUYHOCMU MbIUWIEHUS B 0asibHelWwem».

Cywecmsyrom onpedesieHHble YC/I0BUS YNpasIeHUs pa3Bumus U NOBbILIEHUS NOJIOXUMEIbHOU
momusayuu y cayuwamesned:

1) PeaynspHoe 3HakomMcmao ciywamesnell ¢ Memooukamu U NPUemMamu, ¢ NOMOWbK KOMOPbIX
npoxooum oby4yeHue.

2) Mpadayus yeneli 0by4eHuss u NIaHOMepHoe 03HaKOMJIeHUe C HUMU cayuwamesed.

3) OnpedenieHue u OUeHKAa UCXOOH020, MeKYuwe20 U Umo20B020 OMHOWEHUS K Memoou4yeckum
npuemam obydeHus, K cnocobam oelcmaull C y4ebHbIM Mamepuasom U K aHesuUlCKOMY S3bIKY Kak
y4ebHomy npedmemy B8 UesIoM.
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4) BkodeHue 0esmesibHOCMU NO  0BJIAOEHUD AHIUUCKUM  S3bIKOM B 0esamesibHOCMEb,
ABNIFWYIOCA 071 0AHHO20 KOHKPemHo20 Kypca sedyuwiel (dmeHue nekuyul Ha aH2/ulcKom S3biKe,
BbICMYN/IGHUE  HA  KOH®epeHyusx, y4acmue B  MACMeEP-KAAccax, 0esioBble  Nepe2oBopsbl,
npogeccuoHaibHoe obuweHue, y4ebHas o0esmesibHOCMb, NO3HAHUE), UMeoWwyro O C/Iywamess
onpedesieHHbIl TUYHOCMHbIU CMbIC/. Ha 0CHOBE 3M0o20 D0JIXHO NPOUCX00UMb PACKPbIMUEe pedsibHoU
cBs3u yesel y4yebHol OessmesibHOCMU NO OCBOEHUK S3bIKa U MomuBoB Bedyuiel d0esmesibHOCMU,
COOMBEemMCcMBeHHO U COBU2 UMeULe20Cs MOMUBA Bedyuiel 0essmesibHOCMU Ha NO3HABAMesIbHbIe Uesu,
Komopble Cmassmcs 8 06y4eHUU aHe/IUudCKOMY S3bIKY.

Heobxodumo BKro4ame 8 desimesibHOCMb MemOOUKU, HaNPABJIeHHbIe HA YCOBEpUEeHCMBOBAHUE
obweHus Ha aHeulckom A3bike. O4eHb BaXHO BK/IOYAmMb B 0by4YeHue pabomy ¢ 0uaso2amu, Komopbie
cnocobcmayroujue passuMuUKo U yCoBepUIeHCMBOBAHUI HABLIKOB 20BOPEHUS, U KAK yxe YNOMUHA/IOCh
paHee «oHU NpUMeHsItomcs 0719 ompabomKu 8 pequ cywiamesel 2pammamuyeckux acnekmos, a Make
penJiuk NoscedHesHo20 ynompebieHus, Komopbkle CBS3aHbI C cumyauued, npedcmasaeHHol 8 0uaso2ax»
«npu Co30aHUU KYJIbMYPHO20 KOHMeKCma cumyayud ucnosib3yrom pasHoobpasHble sepbasibHbie u
HeBepbasibHble CPeOCMABd, OMPAXaroujue paz/iudHble acnekms! NOBCEOHeBHOU KOMMYHUKAUUU, 4mo
cnocobcmayem co30aHUK KyJbMypPHO20 KOHMEKCMa.

Jlns 3moeo pekomeHOyemcs UCNOJIb30BAMb «Gbakmypy pedu», nod Komopol B ¢uiono2uu
NPUHAMO CYUMAMb «Mamepuasn pequ, npeobpasyempili opeaHamu uau UHCMPYMeHmMamu pedu 0Jis
C030aHUSI A13bIKOBbIX 3HAKOB, ... 20€, 8 YCMHOU peyu 3mo 38YKU, NPOU3BOOUMbIE Op2aHaMu apmuKyIayuu
0/19 CO30aHUS OCMbIC/IEHHOU pedu» , 0becneqyusaroulyto op2aHu3ayuto 0bWeHUs Ha aHe/IUlCKOM S3biKe:
npoBoouUMb OHU UHOCMPAHHO20 f3bIKA, Ko20d caywamenu obuwiaromca mexody cobol mosibkKo Ha
aH2/IULCKOM S3bIKE, NOC/Ie U3yHeHUS YHebHbIX MeM — BUKMOPUHbI, d 8 KOHUE Kax0020 y4ebHo20 Kypca -
BHYMPU2PYNNOBbIe MACMep-KAAcChl, Kpyesible CMOoJbl, HA aHeAulcKoM s3bike. [lpenodasamesito
Heobxo0umo obecnequsams pe2yspHyro NPOBEPKY NOO20MOBKU K 3aNJIAHUPOBAHHOMY B HA4ase Kypca
MepoNPUSMUI0; KOHGEpeHUUU, Kpy2/1020 CMoJia u 0p.MoxHO 0p2aHU308ams NEpenucky ¢ 3apybexHbimu
Kosileeamu no ayouo U BUOEOCBSA3U, JIUH2BOCMPAHOBEOYecKue Bevepa C NpusjiedeHuem KoJisee,
acnupaHmoB U MazucmpaHmoB COCMeXcHbIX Kagedp u nodpazdeneHul. CoomBemcmBeHHo, 071
obecneyeHus Ha Bbixode 0by4YeHUs BbICOKUX pe3y/ibmamos, CMPYKMYPHOMY NoOpa30esneHuro,
Heobxo0umo umems «y4ebHyYr 6asy ¢ ApCeHanoM BCBO3MOXCHbIX yHebHbIX Cpedcma» .

lpenodasamerib CMo}em op2aHu308ams BCMpPeyuU ¢ Npenodasamesiamu ¢ 0pyux paxyibmemos,
KOmopble Mo2ym NOOe/UMbCS ONbIMOM, PACCKA3aMmb O MOM, KAK OHU UCNOJIb3YHOM 3HAHUS NO
aH2/IULCKOMY S3bIKY U NPUMEHSHoM UX B8 cBoel npogeccuoHaisHol desmesbHocmu (Hanpumep, O0/1S
PACWIUPeHUsT BO3MOXHOCMel CamMocmosimesibHO Npuobpemams NPOGEecCUOHA/IbHbIE 3HAHUS, O/
noJiy4eHus Heobxooumol uHpopmayuu 8 uHmMepecyrouwel cneyuaaucma obiacmu, 018 bosee 2/1y60K02o
U3yyeHus cucmembl uHMepecyrowel e2o  Hayku).JesmesnbHocms  caywiamesed No - YCBOEHUH
aH2AUUCKO20 S3bIKA HE0bX00UMO BK/IHOYAMb B 0esmesibHOCMb NPOPEeCcCUOHAIbHO20 0bWeHUS U B
Y4ebHO-N03HABAMeE/IbHYH 0esmesibHOCMEb.

lpenodasamenam credyem nodbupams 00NOJIHUMESbHO Yy4YebHble MeKCMbl, O0mMBeYarouiue
NPogeCccuoHarbHbIM UHMepecam caywamesel, OMHOCIUUXCS K UX NPOGeCCUOHabHOU dessmesibHOCMU.
VI3ydeHue Ha 3aHImMuUSIX aHesulcko2o SA3bIKa Mako2o y4ebHo20 mMamepuasna Ba)cHo 0719 CMAaHOBIeHUS
nosoxcumesibHol momusayuu. Caywamerns 0aHHbIO Mamepuasl Moxem 3auHMepecoBams He C MOYKU
3peHusi npuobpemeHusi 3HaHUU aHesUulCKo20 S3bIKA, @ C MOYKU 3PeHUs OMKPbIBAOULUXCS Neped HUM
BO3MOXHOCMeEU UCNOIb308AMb  aH2/IUUCKUU  A3bIK 0719 pacliuperuss u yenaybraeHus 3HaHul no
UHMepecyrouwemy e2o BONPOCY, HAxo0s OmMBemMbl HA BONPOChI B 3dPybOexcHbIX UCMOYHUKAX. Smu
BO3MOXCHOCMU U BbICMYNArOM 8 BUOE NO3HABAME/IbHO20 MOMUBA.

Kak yxce bb110 ynOMsIHYMO Bbille, U2poBasi 0essime/ibHOCMb 0KA3bIBAem CYUeCcmBeHHoe BJIUSHUE
Ha ncuxosoeudeckue ocobeHHocmu caywamered. [1oamomy npu 06yHeHuU aH2UulCKOMY S3bIKY 0COOeHHO
pdekmuBHbI Uepbi, NPEoONo/Iazarouue 31emMeHmsl COPeBHOBAHUS MEXOY 0moesbHbIMU KOJIIeKmuBamu
(hapamu), uHmMesnnekmyasibHble uzpbl (0meadbiBaHue wapad, 20JI0B0JIOMOK) U poJsieBble Uuepbl
(yHuUBepcumem, BbICMABKA, KOHGEpeHUUS, S - NepesodYUK U m. Nn.).
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Abstract

This article explores the methodology for teaching English to students in the Faculty of
Design and Fashion Industry, emphasizing the integration of language skills with the specific
terminology and practical needs of the fashion field. The aim is to provide students with the
necessary tools to communicate effectively in the globalized fashion industry, ensuring they are
equipped to collaborate internationally, present their work, and understand trends. The
methodology includes specialized vocabulary training, creative task-based learning, and the
application of English in real-world design contexts. By blending language acquisition with
industry-specific content, this approach ensures that students not only master English but also
apply it directly to their professional goals.

Keywords: English language teaching, design students, fashion industry, specialized
vocabulary, task-based learning, global communication.

Introduction

Teaching English to students studying fashion and design calls, for a method that surpasses
conventional language teaching practices. In today’s fashion industry landscape, proficiency in English is
crucial, for students aspiring to succeed in the arena. This necessitates a syllabus that incorporates
vocabulary and practical language skills to the fields of design and fashion.

Teaching English to these students, in the fashion and design field requires a method that caters
to their needs and interests. The professionals in this industry are involved in activities, like analyzing
design ideas and trends and showcasing collections to audiences. Hence a successful teaching approach
should emphasize improving language skills within the context of the fashion sector. To succeed in this
field requires an understanding of the vocabulary used in materials and production methods. Being able
to effectively communicate in various professional scenarios, like fashion events and design evaluations.

This document describes an approach that highlights the importance of hands-on learning within
real life situations to help students not just grasp the language but feel empowered to use it confidently
in practical settings resembling those, in professional fields. It aims to equip students with the skills, for
careers that demand strong English communication abilities by creating a learning environment
mirroring real world industry contexts.

Materials and Methods

To achieve success in English language teaching to fashion and design students, the materials and
methods of teaching should be adequately structured. The Author proposes an approach oriented
towards the actual language which comprises of relevant content and practical activities to stimulate
the students and equip them with a practical language in a way that pertains to their professional
practice. These include the following:

Materials

Fashion Magazines and Blogs: The basic magazines for audience exercises are the appropriate
current ones like Vogue, Elle and Highsnobiety. These sources help students gain relevant vocabulary and,
much importantly, the appropriate context in which the language is used in fashion sector. Trend Reports
and Market Analysis — language training: to grasp the lean language of trend analysis and market
surveys, students are subjected to reports produced by trend forecasting companies like WGSN or trend
union. Video and Media Content: To enable students come in contact with real English, various clips of
catwalks, interviews of designers, and even discussions of focus groups were also used as methods of
teaching—the material used familiarized the students with English language as used in industry practice.
This material serves the purpose of honing students’ skills on listening to accents, terms and language
usage in relation to various concepts. Visual Aids and Fashion Boards: Students make mood boards,
design boards and lookbooks with the associated words of color and texture and design.
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Methods

Contextual Learning: Vocabulary is taught through task-oriented exercises. For example, students
study fashion magazine articles in an attempt to decipher their vocabulary and then talk about these
terms in the context of the latest fashions in class.

Task-Based Learning: Students carry out activities like creating a presentation of a fashion
collection or developing a press release announcing the launch of a clothing line. The aim of these tasks
is regarding the use of language in specific contexts.

Project-Based Approach: When it comes to working on a capsule collection, conducting a
marketing campaign, or any other project, communication will be in English. This approach encourages
students to work together and presents opportunities to learn the appropriate terms in English.

Role-Playing and Simulations: Role-play is used when students do activities related to the client or
event, for instance, meeting with a client, providing commentary for a fashion show, or interviewing a
designer. This method develops one’s confidence as well as fluency in the professional context.

Peer Teaching and Collaboration: Students teach each other words and concepts in pairs or small
groups. Such a strategy makes learning more collaborative while peer assessment which is important in
language acquisition is made possible.

Results

Adopting a method of teaching English which has been developed for students specializing in the
fashion and design industry has given promising results. There was a noticeable positive effect on
students’ vocabulary development, their ability to communicate, and their self-esteem in the usage of
English within the context of their professions. The following are the major findings of the study:

1.Greater Vocabulary Comprehension and Usage

Students noted the improvement of the vocabulary used commenting on clothes and addressing
production in large quantities even after pre-assessment. The tests undertaken before the training and
after the training established that there was a knowledge increase of an average of 40% among students
about words that refer to different materials, ways of producing garments, and style fads. Learning in
context through fashion magazines and blogs was very helpful as students could easily remember and
use the new words during oral and written tasks.

2. Augmented Communication Skills

Task- and project-based learning techniques resulted in a clearer development of both oral and
written communications. Those who participated in role-play, such as presenting their collections or
presenting simulated client meetings, said they were more confident when talking about their designs
and answering questions in English. Classroom observations showed that 80% of the students were
engaged in discussions, using the correct terminology and showing a deep understanding of the industry
language.

3. Successful Transition into Practical Settings

The students were able to apply their language skills to other practical situations. For example,
several students participated in international design competitions to present their projects in English and
received good feedback for their communication: it was clear and professional. On top of that, content
writing, including product descriptions and trend analysis reports, was done well, and they were all using
relevant industry language, which prepared students for their future professional writing tasks in the
fashion world.

4. Enhanced Student Motivation and Engagement

The use of authentic materials, such as fashion videos and digital resources, stimulated student
motivation and engagement. The course-end surveys showed that 90% of the students found learning
materials meaningful and motivating while 85% reported they enjoyed learning through practical,
hands-on experiences. The collaborative approach encouraged teamwork through active, communicative
learning activities.

5. Positive Feedback from Students and Industry Professionals

Feedback from students highlighted their appreciation for the practical and industry-oriented
focus of the course. They found the role-playing activities and real-world case studies particularly
beneficial for understanding how language is used in professional contexts. Additionally, feedback from
industry professionals who reviewed student projects praised the students' ability to articulate design
ideas and market concepts effectively in English.

Discussion

In fact, the results of the current study prove that a special approach to English teaching to
students of fashion and design has really been effective and productive. The integration of industry-
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specific vocabulary and practical exercises in this course has led to significant improvements in students’
language skills, enabling them to be proficient professionals on an international level in the world of
fashion as well.

1. Relevance of Specialized Viocabulary Training

This has been one of the key success factors in this methodology because it focuses mainly on
training in specialized vocabulary. General English classes probably would not give learners exposure to
key terms they needed to be acquainted with, while this approach did. Vocabulary in context within
authentic fashion media sources-magazines, blogs, videos-was a strong tool for retention. This real-life
context not only made learning more enjoyable but also improved the practical use of the language;
students could then use the terms with confidence and in the right context.

2. Task-Based and Project-Based Learning Effectiveness

The task-based learning and project-based approach played a major role in the development of the
communication skills of students. Such methodologies, like the creation of fashion boards or mock
presentations to clients, are very hands-on and simulate how it is in real life outside the confines of
school. This will help not only to develop more proficiency in the language among the students but also
inculcating the habit of quick thinking and response in English. In fact, due to such experiential learning
activities providing a safe environment for practicing and honing their language skills, increased
confidence has been witnessed among the students.

Moreover, the activity-based learning in a project comforted the teamwork spirit among the
students, and this allowed them to learn from each other, making the learning environment supportive
and interactive. Indeed, this agrees with the findings in educational research that peer interaction can
enhance results when it comes to language learning.

3. Application in Real-World Settings

This methodology has focused students on practical aspects that prepared them to face real
challenges in the world of work. Students made themselves successful in various international
competitions and were able to develop high-quality written content, including trend analysis and product
description. It is important to bridge the gap between academic learning and the expectations of the
industry for eventual graduating.

While the above results are quite satisfactory, there is certainly room for refinement. Several
students, for example, felt the initial burden of the continuous use of English in all their course work. To
that effect, a gradual rise in the usage of English should be considered, along with extra support sessions
for the students who are falling behind. Second, while the role-playing activities worked very well, some
students were apprehensive about performing in front of their peers. Leading into the larger
presentations with smaller low-stakes activities could help to generate confidence.

Another area which may provide further development is in the integration of more advanced digital
tools. Whereas the project did incorporate digital resources through the use of blogs and social media,
more space would allow the development of state-of-the-art technologies, such as virtual reality, to
simulate a fashion show, or augmented reality to interactively look at a design concept. This could
perhaps better engage students, extending innovative ways to apply their language skills.

5. Implications for Future Teaching Practices

The implications of such a successful methodology on future directions in specialized English
teaching are large. Tailoring the language learning process to meet the unique requirements of a
particular industry can greatly enhance the level of student participation and their learning outcomes.
Fashion and design call for special attention in terms of training creative and business aspects of
language; any effective curriculum needs therefore to include targeted vocabulary training along with
real-world tasks.

Conclusion

The proposed course methodology in teaching English to students within the Faculty of Design and
Fashion Industry upholds the integration of language competence with specialized content. With regard
to this, the focus will be directed at specialized vocabulary, task-based learning, and creative projects to
ultimately create a class of students ready not just to master English but also to apply it competently in
the global fashion arena. With the fashion industry going global, the demand for professionals who can
communicate in English will increase accordingly. This methodology helps ensure that students will
definitely be well-prepared to meet such challenges and prosper in their careers.
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Abstract

The article is devoted to a new direction of nuclear physics - low-energy nuclear reactions (
LENR). The author's approach is that these are long-studied synthesis and decay reactions. The
novelty of the approach lies in the fact that it shows the manifestation of these reactions in special
(specific) physical conditions that were accidentally revealed during the development of
experimental and technological practice.

The totality of experimental data accumulated to date indicates the nuclear nature of newly
discovered natural phenomena. The peculiarity of these nuclear phenomena for established physics
is associated with unexpectedly low temperatures of the flow of synthesis reactions and unclear
mechanisms of manifestation of decay reactions. Spontaneous decay was observed by physicists
only in radioactive nuclei. In the physical conditions of surfaces with fixed hydrogen, decay began
to be observed as a result of the chemical interaction of hydrogen with the surfaces of solids. Here,
the chemical interaction of hydrogen generated nuclear processes, which was new and strange.
Based on known knowledge, neither nuclear fusion nor decay should occur under these conditions.

The article shows the physical properties of the medium, in which the mechanisms leading
to nuclear reactions are manifested at parameters unacceptable for established nuclear physics.

Cold nuclear fusion (CHNF) is a conditional name. It emphasizes the temperature of the
medium in which the synthesis reactions take place. No one has canceled the Coulomb barrier and
to overcome it requires the appropriate energy of light nuclei involved in the synthesis reaction. In
the thermophysics of this particle energy, a high temperature is compared. This was the reason for
the rejection of the very concept of cold nuclear fusion.

However, this is only at first glance. Thermophysics suggests the possibility of overcoming
the Coulomb barrier in a cold environment. A Maxwellian velocity distribution is formed in a system
of loosely coupled particles. At the tail of this distribution are particles with high velocities and
energies sufficient to overcome the Coulomb barrier. Such physical conditions arise in the
conditions of cavitation of liquids.

Another feature of cavitation conditions is the high particle density, which contributes to
active tunneling. So, in the Sun, synthesis reactions due to a dense medium take place at a
temperature of 15 million degrees with a Coulomb barrier height of 100 million degrees.

Special conditions for cold fusion arise during the deuteration of metals. Here, fluctuations
in conduction electrons create screens that lower the Coulomb barrier of Deuterons by tens of
orders of magnitude. Here, synthesis is made possible by tunneling.

Cold nuclear fusion does not contradict thermonuclear fusion. It is also necessary to
overcome the Coulomb barrier with light nuclei in order to bring them closer to the range of
nuclear forces.

The physics of cold transmutation of nuclei in the conditions of surfaces with fixed hydrogen
is associated with the electronic capture of a hydrogen atom fixed on the surface. This generates
free neutrons and neutron reactions. The absence of gamma radiation during neutron capture is
explained by isomeric excitations.

The phenomenon of biological transmutation is explained by the fact that living organisms
have huge surfaces with hydrogen fixed on them - biological membranes.

The main task of the author of this work is to show that the new phenomena of nuclear
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physics do not contradict its foundations, but on the contrary, significantly complement it.
Especially technologically.

AHHOMauus

Cmamss NocBAWeHa HoBOMY HANPABIEHUIO S0epHOU (U3UKU - HU3KO3Hepeemuyeckum
0epHbIM peakuyusm (HISP - LENR). ABmopckul nodxod 3aKk/1o4aemcs 8 moM, Ymo 3mMo 0dBHO
U3yYeHHble peakyuu cuHmesa u pacnada. HosusHa nooxoda 3ak/o4aemcs 8 mom, Ymo NOKA3aHo
nposiBieHue 3mux peakuull 8 0cobbiX (cneyugpuyeckux) Gu3UYecKux yci0B8usX, Cay4alHo
BCKPbIBUIUXCSA B NPOYECCe pa3BumMus 3KCNepuMeHmasbHoU U MexHoI02u4eckold NpakmuKu.

Bcsi COBOKYNHOCMb HAKONJIEHHbIX K Ce200HSAWHEMY OHK IKCNepUMEeHMAsbHbIX OAaHHbIX
csudemesibcmayem o S0epHOM Xapakmepe BHOBb BCKPbIMbIX AB81eHUl Npupodkl. OcobeHHoCmb
SMux S0epHbIX ABMeHUd 0/ Yycmossweldcs @GuU3UKU CBA3dHA C  HEOMUOAHHO HU3KUMU
memnepamypamu meyeHus peakyuld cuHmesa U He NOHSIMHBLIMU MEeXaHu3Mamu NposiB/IeHUS
peakuyul  pacnaoa. Camonpousso/ibHbIU — pacnad  ¢usukamu  Habs0asncs  MOJbKO Y
pPaoduoakmuBHbIx 50ep. B ¢uauyeckux Yycao8usX HaBoOOPOXeHHbIX NOBepxHocmel pacnad cmas
Hab/1ro0ameCcsl B pesy/ibmame XUMUYecko2o B83aumodelicmausi B000poOd C NOBEPXHOCMAMU
mBépobIX meJ. 30ecb Xumuyeckoe B3aumooelicmaue 8000po0a NOPOXOAsIo S0epHbIe NPOUECCHI,
4ymo 6b1/10 HOBbIM U CMPAHHBIM. VX008 U3 U3BECMHbIX 3HAHUU, HU S0epHbIU CUHMe3, HU pacnaod B
IMUX YC/I0BUSIX HE QOJI@CHbI NPOUCX00UMBb.

B cmambe NoKasaHbl usudeckue csolcmaad cpedbl, Npu KOMOPbIX NPOSBASHOMCS
MeXAHU3Mbl, NPUBOOAWUE K S0EpHbIM pPeakuusMm npu NApamempax Henpuemsembix O0Jis
ycmosBuelcsa a0epHol u3uKu.

Xo/100HbIU A0epHbIt cuHmes (XAC) HazsaHue ycrnosHoe. OHo NoOYEpKuBaem memMnepamypy
cpedbl, B KOMOpoU NPOMeKarom peakuuu cuHmesa. KysoHosckuli 6apbep HUKMO He OmMeHsIJT U
015 e2o0 npeodosieHuss mpebyemcs cOOMBEeMCMBYULAs IHepaus 1é2Kux 0ep, y4acmayuux 8
peakuuu cuHmesa. B mensnogusuke s3mod 3Hepeuu 4acmuy CconoOCMAsisemcs BbICOKAS
memnepamypa. 3mo U CMaao NPUYUHoU Henpusmus CamMo20 NOHSAMUS XO00HbIU S0epHbIl
cuHmes. OOHAKo 3Mo MOJIbKO Ha nepsbil B832/1590. Tensnogu3uka NOOCKA3bIBaem BO3MOXCHOCMb
npeodosieHus KyJI0HOBCK020 bapbepa u 8 YC08UsX X0100HOU Cpedbl. B cucmeme c/1abocBA3aHHbIX
yacmuy @opmMupyemcs MAakcBesIIoBCKoe pacnpedesieHue No CKopocmsM. B xsocme 3mo2o
pacnpedesieHuss Haxo0sIMCsl Yacmuub! C BbICOKUMU CKOPOCMAMU U 3Hep2usiMu, 00CmMAamoYHbIMU
019 npeodosieHuUs KyJI0HOBCKO20 bapbepa. Takue gusuyeckue Yc1o8us U BO3HUKAOM B YCI0BUSX
Kasumauuu xwuokocmed. Ewé o0Hol ocobeHHocmbo ycaosul Kasumauuu ssasemcsa 6osbwas
NJIOMHOCMb  4acmuy, Ymo cnocobcmayem aKkmuBHOMY MYyHHeNUuUpoBaHur. Tak Ha CosHye
peakyuu cuHme3sa 6;1a200apsi niomHou cpede udym npu memnepamype 15 MusiiuoHoB 2padycos
Npu BbICOMeE KYJI0HOBCK020 bapbepa 8 100 MUJIIUOHOB 2padyCoB.

Ocobbie ycnosusi 0ns XAC Bo3Hukarom npu  OelimepuposaHuu Memasnsios. 30ech
G1yKkmyauuu 3/1eKmpoHo8 NPOBOOUMOCMU CO30aromM 3KPAHbI, NOHUMCArOWLUE KYIOHOBCKUU bapbep
delimoHoB8 Ha 0OecamKu nNopsiOKos. 30ecb CUHMe3 CMAHOBUMCS BO3MOMCHbIM 61a200aps
MYHHEUPOBAHUIO.

X0/100HbIU 510epHbIl CUHMe3 He NPOMUBOPEYUM MepMOSIOepHOMY CUHMe3y. 30ecb Mak xe
Heobxo0umo npeodosieHuUe KY/0HOBCK020 bapbepa 1é2Kkumu S0pamu 018 UX COIUMCeHUS Ha paduyc
OelicmaBusi I0epHbIX CUJI.

@usuka xon00HolU mpaHcmymauuu s0ep (XTH) 8 yci08usx HABOOOPOXEHHbIX NoBepxHocmel
CBA3AHA C 371eKMPOHHBIM 3aXBAMOM B amome B000p0dd, 3aKPenuBuIe20Cs Ha NOBEPXHOCMU. Mo
nopoxcdaem c80600Hble HelmpoHb! U HeUMPOHHbIe peakyuu. Omcymcmaue 2amMma u3siy4eHud
npu 3axsame HelimpoHoB8 06bACHACMCS U30MEPHbBIMU BO30YXOeHUAMU.

AsneHue buosoaudeckol MpaHCMymauuu 0ObACHAEMCS MeM, YMO B HUBbIX OP2AHU3MAxX
UMEHOMCS 02POMHbIE HABOOOPOXEHHbIE NOBEPXHOCMU - buosioeu4eckue MembpaHsbi.

[nasHas 3ada4a asmopa 0aHHoU pabomasi NOKA3AMb, YMO HOBbIe ABJIeHUS A0epHoU Gu3UKU
He npomusopedyam eé ycmosiM, d HANPoOmuBs, CyuwiecmseHHo eé 0onosHsom. OCobeHHO
MexHos102uYeCKU.

Keywords: nuclear reactions, cavitation, neutrons, electron capture, isomeric excitations,
beta decay, radiation.

Kntoyesble €/108a; S0epHble peakuyuu, Kasumauus, HelUmpoHbl, 3/1eKMPOHHbIU 3axsam,
U30MepHble Bo36yxc0eHuUs, bema-pacnad, U3ayYeHus.



XII INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 19-20.11.2024

BsedeHue

Co BpemeHU BbICKA3bIBAHUA aMEPUKAHCKUMU Y4éHbiMu MapmuHom @neliuumaHom u CmeHau
[MoHcoMm udeu x0/100H020 S0epHo20 cuHmesa npowsio bonee 30 snem. Ho kak 4yacmo 6biBaem ¢
SNOXA/IbHLIMU UOEAMU, UX XOA/I0 HenoHUMaHue. ¥des BocnpuHUMAiachk NapadokcaibHod, AUtéHHoU
pusuyeckoeo obocHoBaHus, npomusopeyawel 30pasBomy CMbICY U s0epHol ¢u3uKke. Beckux,
obwenpuHaHHbIx 0bocHosaHul Hem Ao cux nop. [1o NpexcHeMy 2/1aBHasi NPUYUHA HENPUSIMUS KPOemcs
B NPOMUBOPEYUU C NPUHSMbIMU NOJIOXEHUAMU S0epHOU GuU3UKU U MepMosdepHo20 CUHMe3d.

Bpems wiio. Hakaniusanucb ¢akmel, NPSIMO U KOCBEHHO YKA3bIBAOULUE HA NPOOYKMUBHOCMb
udeu. Haubosnee ybedumesibHbIMU Gakmamu NPaKmMuKU CMAau NPOSBJIeHUS CBEpXeOuHUYHOCMU B
ABJIeHUAX 2u0POOUHaMuUYeckol U akycmuyeckol Kasumauuu, mMpaHcMymauusi HoBbIX 3/1eMeHmMoB B
3KCNepumMeHmax ¢ HaBOOOPOIEHHbLIMU NOBEPXHOCMAMU, CUHME3 NPU HU3KUX MemMNepamypax 8 YCa08UsIX
OelimepupoBaHHbIX Memasios. Ho, noxcanyd, cambim yousumesibHbIM bb1/10 NposiB/ieHue buoioaudeckol
MPAHCMymauuu HOBbIX 3/IeMeHMOB B YC/I0BUSIX HE NOHAMHbIX U Henpuemiembix 019 GU3UKOB
S0epUiUKOB.

Xoyy 0cobo obpamums BHUMAHUE HA MO, YMO NPU U3/I0HEHUU BUOBHUS MEXAHU3MOB X0/100HOU
mpaHcmymauuu f0ep U XoJI00HO20 S0epHo20 CUHMEe3d MHOK NPUMEHSHOMCS  obueu3secmHble
nosioxceHus. He 6yoem npeosoxeHo HU 00H020 06bEeKMA, MexaHu3Ma usiu COCMOSIHUS, KOmopble bbi/u
b6b/ HOBbIMU. S NUWb AKUEHMUPYH BHUMAHUE HA MOM, YmMO YpPOBeHb pPA3BUMUS Ce200HAWHUX
mexHo102ull U 3KCNepUMeHmaabHoU NPaKmMuKU NPUBEN K poOpMUPOBAHUKD U NPOSIBJIEHUIO PU3UYECKUX
ycnosul, NpU KOMOPbIX Pe3Ko BO3POC/IA 3PGeKmUBHOCMb 3/IeKMPOHHO20 3aXBAMA U BEPOSSMHOCMb
NpeodosieHUs KyJ10HOBCK020 bapbepa.

Hosble sBs1eHus s0epHoll pU3UKU B pAMKAX U3BECMHbIX 3HAHUU

InasHas yesb u 3adaya oaHHol pabomasi NOKA3amb, YMO BCe HOBbIe ABAeHUS S0epHOU PU3UKU,
CBe0éHHble B HOBOE HAy4YHOe HANPABIEHUE HU3KO3Hepeemuy4eckue soepHble peakuyuu, 0bbSICHUMbI B
PAMKAX YCMOABWUXCS 3HAHUU s0epHoU U mensio Gu3UKU, 2uOpOOUHAMUKU, GU3UKU MBEPO020 mesa u
buodu3suKu, uBecmHbIx euwé 0o coobujeHus @nedwmana u loHca. VX nposis/ieHue B YC108uUsX U NpU
napamempax NPoMUBOPEHaLUX mpeboBaHuUaM ycmossuwelcs 50epHol GU3UKU CBA3AHbI CO CNeyuduKoU
pusuyeckux ycaosull NOPOXOarowux 3mu asseHus. [Tokax;em, Yymo 8 60s1bwol CoOBOKYNHOCMU MBEPOO
YCMAHOBIEHHBIX 3KCNePUMEHMAsibHbIX GAKMOoB NO HOBbIM ABAEHUSIM S0epHOU pu3uKe Hem Hu4ye20
3a2a004YHO20 U CMPAHHORO.

1. IkCnepumeHmMeb! U 2Unome3sbl

Sdppekmsl, Komopbie celddac OmMHOCAM K HU3KOIHep2emu4yeckum S0epHbIM — peakyusim,
uKcupoBauCb IKCNepumMeHmamopamu ewe 8 nepsol nososuHe 20-20 Beka. Ho B3pbiB UHMepeca K
obcyxdaemol npobieme BO3HUK nocsie mo2o, Kak M. @netiwuman u C. [ToHC Ha npecc-KoHpepeHyuu 23
mapma 1989 eoda coobuwuiu 06 0bHapy eHuUU UMuU HOBO20 ABJEHUS B HAYKe, U3BECMHO20 celidac Kak
X0s100HbIU 510epHbIU cuHme3s (Lwiu cuHmes npu KomHamHol memnepamype). OHU 3/1eKMPOoIUMUYeCcKUM
nymem Hackbiwanu nasnaoud delimepuem. [1posoouIU 371eKMPOosIU3 8 msaxcesiol 8o0e ¢ Nasi1aduessbim
kamodom. [Ipu 3mom Hab/0anocb BbideseHue U3bbIMoYHo20 mensa, poxcoeHue HeldmpoHOB.
lepsoHa4yasibHbIl UHMepec Hay4yHou obuwecmseHHoCcmuU K 3KkcnepumeHmy M. @netiwmara u C. [ToHca
b6bICMPO CMEHUJICA OMPUUAHUEM BBUDY e20 HeBOCNPOU3BOOUMOCMU B Opy2ux 1abopamopusix. ABmMopsb!
nooBsepesiuck Ecmkold 06cmpyKyuU U 60s1bLe He BO3BPAULAIUCH K MeMe X0/100H020 10epH020 CUHMe3a.

Cpa3y nocne 3Hakomcmaa ¢ pabomol @neliwumana u [loHca 1989 200y epynna pocculickux
uccrnedosamenel HWW  «3HepeomexHuku» ¢ y4acmuem Lljsemkosa C.A. Hayasa nposBooumb
3KcnepumeHmsl ¢ 0elimepupoBaHHbIM MUMAHOM. B 3KCnepumeHmax uoeHmu@uyUpoBaHbl peakyuu
HU3KOMeMnepamypHo2o0 cuHmesa Odelimepuss B8 mumae. 3IKkcnepumeHmsl 1989 2o00a W.b.
Cassamumosoli u A.b. Kapabyma s HIO «Jly4» ¢ maerouum paspssoom 8 cpede oelimepus bbiiu Hayamai
cosmecmHo ¢ Ky4eposbim A.P., smuepuposaswium 3amem 8 CLLA, cpasy nocie coobujeHus @nelumana
u loHca. bbino 3aguKcuUpoBAHO BbideeHUe Mensia U Koppensyusl Bbixood HelimpoHoB. bbiia mak e
06Hapyx#eHa MpaHcMymayusi XUMu4yeckux 371eMeHmos.

B aseycme 1989 eoda npogeccop @parHyecko MuaHmesnnu pabomas ¢ bakmepusamu Ha HuKesnesol
nodsioxke 8 B000POOHOU cpede. OH 3amemusi, Ymo bakmepuu eubHym U CBS3AHO 3MO C NOBbILIEHUEM
memnepamypbi! HUKes1esol NOOJI0HKU. Y [uaHmesiu, Kak u Bo BCex C/1y4asx NepBUYHO20 0OHAPY@EeHUS
X0/I0OHO20 S1I0epHO20 CUHME3d, MOJYKOM K BbISBACHUK) HOBO20 (PU3UYECKO20 3pdeKkma nocsyxuia
cydadHocms. B 1991 20dy lMuaHmesnnu HayuHaem compyoHu4Yams ¢ npogeccopom ¢pusuku C. @okapou
u3 bosnoHckoeo yHuBepcumema. Tak Kak B8 3mo Bpems 3KcnepumeHmsl @nedwmarna u loHca 6biiu
WIUPOKO U3BECMHbI, MO 3¢dekmbl IKCnepuMmeHmos npogeccopa lTuaHmesniu ecmecmaeHHo CBS3a/1U C
HUMU.
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JkcnepumeHmbi KopHusiosol A.A. no buosio2uqeckold mpaHcMymauuu s0ep 8 YC/108UsX pACMYyULUX
MUKpobuo02U4ecKUXx CMPYKMyp, NpoBedéHHbIe B8 Hadasne 90-x 20008 NPOULI020 BeKa, Bbi38AsU 0coboe
HedoymeHue u Henpusimue ¢u3uKos-s0epujukos. ¥ KopHuaosol A.A. mpaHcMymayusi HoBbIX 371eMeHmoB
Habodaemcs 8 cpede MUKPOOP2aHU3MOB CO C/abbiMu 0axe NO XUMUYECKUM MepKam CBSA3SMU U
KYyJIbMYypbl BO BPeMS 3KCNepUMeHma BbIpaujusasiucs 8 mepMocmame npu memnepamype +32°C. Ho
akmbI mpaHCMymayuu HoBbIX 3/1emMeHmoB mBEPAo U ybedumesibHO 3ape2ucmpupoBaHbl KopHuosol
A.A. UHCMPYMeHMAasabHo.

Bnepsbie g0epHbie 3¢ppekmbl B YCA0BUSX 371eKMPUYEcKo20 pas3psaca bbiau c1y4alHo NosayYeHbl
Ba4aesbiMm A.B., Ko20a oH NPOBOOUJT UCCIE00BAHUS C NJIA3MEHHbIM NAPO2eHepamopoM. bbiin nosydeH
6osbWwoOU  BbIXOO  NOPOWKA, COOepxauull  MHOXEeCmBO  HOBbIX  XUMUYECKUX  3/1eMeHmos
OMCYMCMBOBABWIUX B YCMAHOBKE 00 20peHUs NJId3MeHH020 ¢dakena. 3mo 6bi1o ewé 8 Hayane 90-x
20008 NPOWI/I020 BeKd.

YcnewHo npoBoouIUCs MHO20YUCIEHHbIE IKCNepUMeHMb! C KaBUMUPYOWUMU HUOKOCMAMU. Tak
B 2005 200y Konoamacos A.M. npodemMoHCMPUPOBAs 3KCNepuMeHmsb! HA 2udpoouHamu4yeckol
YCMAHOBKe 0J19 KABUMAUUOHHbIX UCNLIMAHUU C NoJlyYeHuem 3¢pgpexkmos Xo/100H020 50epHo20 CuHmesd.
JKcnepumeHmbl, nocmasieHHsie 2pynnoll TanetapxaHa (CLLIA), nokasasu, Ymo 38yKOBbkIe BOJIHbI B CMecU
auemoHa U 6eH30/1a 2eHepupyrom Ny3bIpbKU NAPOB 3MUX BeW,ecms, NPpU CX/10NbIBAHUU KOMOPbIX
npoucxodum s50epHbIl cuHmes, 0bHapyxusaembid N0 HeUmpPOHHOMY U3J/1y4eHU!O.

B 2011 200y ¢usuk-uzobpemamesns u3 yHusepcumema bosioHbu A. Poccu ¢ npogeccopom C.
®dokapou NPOOEMOHCMPUPOBAIU  MUPY YHUKAZbHOe ycmpolcmao «E-Cam»  (3Hepeemuyeckull
kamanusamop). Ha ycmpoldcmao 6bi1  noaydeH nameHm. OCHOBY YCMAHOBKU COCMAB/AU
HABOOOPOXEHHbIE CMPYKMYPbl HUKesA. B opyeux 1abopamopusix NpoBecmu aHaa02u4Hble yCneuHble
onbIMbI He yoanock. LLIupokas Hay4yHas obuwecmseHHOCMb He NPUHSI/IA 3as81eHus A. Poccu. OH 6bi1 mak
e kak @nedwuman u lNoHC nodBepeHym XeéEcmkol 06CmpyKyuU U 06bA8/1eH MOUIEHHUKOM.

[Mapxomos A.l. nosmopus 3KcnepumeHmsi A. Poccu 8 sHeape 2015 200a. Smu 3KcnepumeHmal
a8g0mcs npodosmxeHuem onbimos [luaHmesnnu, ®Pokapou, Poccu ¢ HUKesb HABOOOPOMEHHbIMU
nosepxHocmsaMU. B kayecmae npomomuna csoel ycmaHosKu lapxomos A.l. Bbibpan peakmop E-Cam
A. Poccu. Ycmaroska [lapxomosa A.l. omaudyanace npocmomod. B Kayecmse paboye2o azeHma
NPUMEHEH HAaBOOOPOXCEHHbIU HUKe/eBbIl NOPOUIOK. IKcnepumeHmsl [lapxomosa A.l. Bbi38asU HOBbIU
uHmepec K meme HI5P, mak Kak 6biiu He MOJIbKO NPOCMbI B U320MOBJIGHUU, HO 2/1dBHoe bbiiu
BOCNpoOU3BE0eHbl MHO2UMU dBMOPAMU.

K 4qucsy 3KcnepumeHmos, B KOMOPbIX Haubosee SpKo BbICBEMUUCL S0epHble 3pdekmsl,
OMHOCSIMCS IKCNepUMeHMbI B U3UYECKUX YCI08USIX 2u0pOoOUHamMuYeckod U akycmuyeckol Kasumauuu,
B usuyeckux yciosusax 0elimepupoBaHHbIX Memasios U 8 GU3UYECKUX YC/I0BUAX HABOOOPOMEHHbIX
nosepxHocmed. B ycioBusx Kasumauyuu u 0eldmepupoBaHHbIX MemasisioB NPOMeKarom peakyuu
CUHMeE3a, a B pu3UYecKUX yC0BUSX HABOOOPOXEHHbIX NOBEPXHOCMel NPOSIB/ISKOMCSA peakyuu pacnadd,
ymo A nonbimarocb  060CHOBAMb — HUXCe.  BObWUHCMBO — 3KCNEpUMeHMOoB  NPOBOOUJIOCkH
HAaBoOOPAXUBAHUEM HUKE/IeB020 NOPOWKA. [1pU 3MomM HaBOOOPOXEHHOCMb NOBEPXHOCMU BOOOPOOOM
(npomudi) B 3kCnepuMeHmMax NpoBoOU/IACk PAz/IuYHbIMU cnocobamu. [TopowoK cMaswics nod 0dasseHue
Bodopodd, B8 NOpowoK 006aBAIUCL XUMUYECKUe COeOUHeHUS, KOMOopble NpU Hazpese Bbl0essiu
B000POO, A MAK Xe HaBOOOPAXUBAHUE B YC0BUSIX 3/IEKMPUYECK020 paspsaoa (0y208020 U MJieroule2o).

Ocobo Heobxodumo ommemums, YMO GUKCUPYeMble B MHO20YUCTEHHbIX 3KCNepuMeHmax
MOWHOCMU 3Hep2oBbli0eneHuUs U Habop BMOPUYHbIX 3/1leMeHmoB YbeoumesibHO caudemesbCmayom o
s0epHol npupode ssaeHud.

3a npowedwee Bpems 6b1/10 0NYOIUKOBAHO HECKOIbKO MbIcad cmamel u npedsioxeHo bosee
COMHU meopemuyeckux mooesnel 0J19 UHmepnpemauuu pe3y/ibmamos 3KCNepumeHmos. Voeu, Jauie
BCe20 0bCyx#oaemMble HA HAyYHbIX KOHGPEepeHuusx U B8 Ne4yamu MOXHO pa3denums Ha 0Be 6o/buiue
2pynnbl, pasauYarOULUecs MexaHu3Mamu NPOHUKHOBEHUS 4acmuubl B8 A0po 0J1 NPOABIEHUS Peakuyuu
cuHmesa (mpaHcmymauuu). [pynna udel CBA3AHHbIX CO BCEBO3MOXHbLIMU HelmpoHON000bHbIMU
yacmuuamu. ¥ 2pynna uded cB3aHHAs C pa3IUYHbIMU COCMOSHUSMU U MEXAHU3MAamMUu HadesieHus 4acmuy
BbICOKUMU 3Hepeusimu 0J11 NpeodosieHus KyJI0HOBCKO20 6apbepa uiu MexaHuamamu Helmpaauzayuu
KY/IOHOBCK020 bapbepa. Ommemum, Ymo aBmopbkl He MOJIbKO U3 PA3HbIX 2pyNn, HO U U3, Ka3ad/0Ck bbl,
2pynnbl 0bwe2o nooxoda He npuzHarom oOpye opyea u He cbauxcarom nosuyud. Habarodaromcs
HA2pamoxMoeHusl 3K30mMuyeckux (N0 MHeHUto camux asmopos) udel U eunomes, NPOMUBOPEYAULUX
mBépoo YCMaHoBieHHbIM B S0epHoU Gu3uke 3HaHusM. Bcé 3mo He cnocobcmayem npusieqeHuro
Hay4HbIX KaopoB (0C0beHHO MOJI00éxU) K meme.



XII INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 19-20.11.2024

2. Hu3kosHepzemuyecKue si0epHble peakyuu cuHmesa.

A0epHas ¢u3uKka 0719 oCyulecmaieHuUs peakyuu CuHme3sa 1é2kux s0ep mpebyem BbinoJIHeHUs 0BYX
ycnoBul: Hanudue y 1é2Ko2o A0pa 3Hepauu 0ocmamoyHoU 0718 NpeodosieHus KyJIOHOBCKO20 bapbepa u
niomHocmu obecnequsarouieli BEpOSMHOCMb NONAOAHUS BbICOKOSHEP2eMUYECK020 /182Ko20 A0pa B
ceyeHue cusi a0epHo2o B3aumoodelicmaus. CredoBamesibHO, 0715 YCnewHo20 mevyeHus s0epHol peakuyuu
CuHMesa Heobxoouma onpedesiéHHAs Beu4uHa memnepamypbsl U NJAOMHOCMU cpedbl (N1a3mbl).
SA0epHble cusibl A8ASH0MCH Kopomkodelcmayrowumu. Yacmuue Heobxo0umo He moJibKo Npeodosiems
KYJI0HOBCKUU 6apbep, HO U, BbIPAXAACH 06pa3Ho, Nonacme 8 N1owaoky ouamempom 2-107"> mempa. Tak
Kak npu 3mom 4acmuuybi 8 mensiosol cucmeme 0BUMXCYMCA XaomuyecKu, mo e0UHCMBEHHbIM CNOCOOOM
yBeJluYeHUs BepOSSIMHOCMU CU/IbHO20 B3aUMOOeUCMBUS SBJISemcs yseaudeHue NA0MHOCMU Yacmuy u
pazmMepos CUCMeMbI.

Mdess mepmosidepHo2o cuHmesa b6bi1a 04eBUOHOU 071 NPeodosieHuUss KyJIOHOBCKo20 bapbepa
OMMAnkusaxus u 0o0CMAamoYyHo bbICMpPo BONJIOMUAIACL NPU CO30aHUU BOOOPOOHOU 6omMbbl. OOHAKO
npobsiema ynpassisgemo20 mepmMosiOepHo20 CUHMe3a He peweHa 0o cux nop. lpobrema ynupaemcs 8
HeycmoUd4yusocmb  nJia3Mbl. B BoOopodHolU 6bombe Heobxooumas Ha4yasbHAs YcmoU4yuBoCmb
obecneyusaemcs cuiamu uHepyuu. Ha ConHue ycmolyusocms obecnequsaemcs cuaamu 2pasumauull.
B 3eMHbIX yca0BUSX PUIUKU KCNEepUMeHMUPOBA/IU C UMNY/IbCHbIM Bo30eldcmBuemM, obecneqyusarouum
KpamkospemeHHyH YycmolyusoCms CUIAMU UHEPUUU U C MA2HUMHbBIMU JIOBYUWKAMU.

bosbuie 8ce2o ycunuli NPUSIOXEHO K U3YYeHUro NoBedeHuUs 20psyel NasmMbl 8 MazHUMHOU Kamepe
mokamaka. Pabomasi 8 3MomM HaNpasaeHuU Bedymcs MHo20 decamusiemudl U HanpasJ/ieHbl B 0CHOBHOM
Ha ysesu4eHue memnepamypbl pazoepesd NJdsMbl. Tak Kak obecnequms pocm 0ds/eHUs NJia3mbl
20pazodo npobemamuyHee yem pazoepesams NJIAsmy, Mo B peasbHOCMU 00NOHUMEbHbIU pazoepes
NpuUBOOUM K CHUXEHUH KOHUeHMPAauuu, Ymo Husenupyem 3¢pekm nosbiueHUs memMnepamypsbi.

2. 1. Xo/100HbIU 50epHbill CuHMe3 B yCJI08USX KABUMAUUU.

Paccmompum ¢Gu3UKYy X0100H020 S0epHO20 CUHMEe3d U BO3MOXCHbIU MEXAHU3M 3MO020 SBJIEHUS, He
npomusopeyaujue YcmosiBUWUMCS NPEOCMAB/IeHUSIM O MexaHu3me mepmosioepHo20 CUHMe3d.

[Ipu X0/I00HOM S0epHOM CUHMeE3e 1B2KUM S0paM MAK e Hy*Ha COOMBEMCMBYWAs BeAUYUHA
KuHemuyeckol 3Hepauu, m.K. NOMeHUUd/bHbIU bapbep KY/IOHOBCKUX CUJ1 HUKYOa He 0esicsd U e2o
Heobxodumo npeodosiemb 0718 CoUXeHUs s0ep Ha paccmOosHUS, Ha KOMopbIx delicmayem CUuibHOe
B3aumodelicmaue. Xo100Hasi cpeda Ha NepabIli B32/1510 C 04eBUOHOCMbHO He MoXcem obecnequms iéakue
80pa nodobHoU 3Hepauel. Mo U CMasao NPUYUHOU Henpusmus mepmMosoepujuKamu, a 8Cae0 3a HUMU U
Bcell opuuuanbHoOU Haykod camo20 NOHAMUS X0/100HbIU S0epHbIl cuHme3. OOHAKO 3MO MOoJIbKO Ha
nepsbit 832/150. Tensou3uKka NoOCKazbiBaem BO3MOXHOCMb OCYUeCMBJIeHUS 10epHo20 CuHMe3a u B8
YC/I0BUAX OMHOCUMENIbHO XO/I00HOU Cpedbl, Npu 3MOM, He npomusopeda mpebosaHusam s0epHol
pusuku. Paccmompum epapuxk @dyHKUUU MakcsennoBcko2o pacnpedeseHus no CKOPOCmMSAM Yacmuy,
MHO20MOIeKY/IPHOU cUCMEMbI, U306paxéHHbIU Ha pucyHKke - 1. @yHKuua pacnpedesieHuss MoIeKys1 NO
CKOPOCMAM U306paxceHa 0715 pazHbIx memMnepamyp.

@yHKuUs pacnpedesieHuss umeem ciedyrouul aHasumuyeckud suo:

32 2
dn 4(my 2 e
f(v)= = -v°-e (1).
n-dv NTT 2KT

[0e: n - Koau4Yecmso Yacmuy 2dsd 8 eduHuue obvéma, T-memnepamypd 2d3d 8 COCMOSHUU
pasHosecus, k- NOCMosiHHAsi bosbuMaxa, m - Macca 4acmuy 2a3d, V- CKOpoCMb Yacmuy, 2dsd, dn - 4ucsio
yacmuu, CKOpOCMU KOMOPbIX Jiexcam 8 uHmepaasae omv 0oV +dv. [1].

QyHKuUA pacnpedesieHus onpedesigem 00J1H0 MOJIeKYs1 e0UHUUbI 06bEMA 2a3d, CKOPOCMU KOMOPbIX
3aKJ/1II04eHbl B UHMepBasie ckopocmed, paBHOM e0UHUUE, BK/IHYAroWem 0aHHYK CKOPOCMb.
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v %
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Puc. 1. PacnpedeneHue Makcsesia N0 CKOPOCMSM

GyHKYUA pacnpedesieHus HopMUpYemcs Ha eouHuULY. _[ f(v)dv=1 (2). 3asucumocms (2) daém
0

naowadb nod 2pagpukom GyHKUUU pasHyro eouHuye. Imo o03Ha4aem ¢ 00HOU CMOPOHbI, 4MO
BEPOAMHOCMb 3dCMAamb 0AHHYH YaCMUUy BO BCEM UHMepBase 3HadyeHul ckopocmu om 0 00 « pasHa
eduHuue, ¢ opy2ol nyouwaob 2paguka B8 uHmepsase ckopocmel vV + dv 03Ha4aem BeposmHOCMb
Haxoxc0eHus 4acmuukl 8 3MOM UHMepBase uau 00K Yacmuy, cUCMeMbl HaxXo0suWuxcs 8 UHmepsase
3a0aHHbIX CcKopocmeld. M3 epapuka Ha pucyHke -1 BuUOHO, 4Ymo Bce20d B pasHoBecHol
mepmMoOUHamMuU4Yeckol cucmeme umeemcs BeposSMHOCMb HAXox0eHUs Yyacmuy, obiadaroujux 6osbwol
CKOPOCMbIO U COOMBEMCMBEHHO KuHemuy4eckol 3Hepauel. KoHuyeHmpayus yacmuy, 0671a0aroujux
sHepauell 0719 NpeodosieHuUs KyJIOHOBCKO20 6apbepa U NPesbIaouux eé, Haxoo0umcs u3 popmy/ibi:

n,=n- If(V)dV (3). B (3) Ea - KuHemuyeckas 3Hepaus akmusauyuu S0epHo20 CUHME3d,
V(E,)
Heobxodumas 4acmuue (A0py) 0419 npeodosieHUs KyJIoHOBCKo20 bapbepa. /s npeodosieHus
nomeHuUaabHo20 bapbepa cCMaakuBarOWUMCS NPOMOHAM (0pam 8000po0ad) 0o/ HA bbimb coobweHa
sHepeusi E, >10xaB, ymo coomsemcmayem memnepamype >10° K.

Haana0Ho Mecmo 3Hepauu akmusauyuu u Mecmo 4Yacmuu, obsadaroujux 3Hepauell akmusayuu,
U306pax3eHo Ha pUucyHKe - 2, Ha KOmMopPoM U306paxceHo MakcaesioBckoe pacnpedesneHue nNo 3Hepausam

yacmuuy.
A
Ny
Tl
=
§ T, €T, < T,
~
8 T,
>
S iy
S
>
E‘l E‘:n'a' Ea Euum

Puc. 2. PacnpedeneHue Makcsenna no 3Hepausam 4acmudy.

M3 epagukos (Puc. 1 u 2) mak xe BUOHO, YMoO C POCMOM MemMnepamypbl CUCMeMbl epapuk
pacnpeoesieHus BblmA2uBaemcs B8nNpAso, 8 CMOPOHY bosbwux ckopocmel (3Hepeudl). Konudecmso
yacmuy cucmemsl 0b61adarowsux 60/1bwiol CKOPOCMBbH U COOMBEMCMBEHHO KUuHemuyeckol 3Hepauel
pacmeém ¢ poCMoM memMnNepamypsbl U Haxo0siMcs OHU B XBOCMe MakcBe/10BCK020 pacnpedesieHus.
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Omcroda credyem OCHOBHAS UOess MexXaHu3ma XoJ/00H020 SI0epHo20 CuHmesd. B cucmeme
bosbwoeo qucaa cBobOOHbIX YAcmuy Bce20a UMeoMCs, C OMJIUYHOU Om HY/S BeposiMHOCMbIO,
BbICOKO3HEP2eMUYHbIE 4acmuuybl cnNOCObHblIe Npeodosiemb Ky/IOHOBCKUU 6apbep ommasakusaHusi u
UHUYUUPOBAMb peakyuro SI0epHo20 CUHmMe3d. Heobxodumo 3amemums, YmMo U B eopadel Nniame
peasnusyemcs Makcsennosckoe pacnpedesieHue No CKOPOCMAM U B Peakyuro CuHmesa BCmyndarom
Haubosee bbicmpbie 50pa. [axce B 20psyell Naa3me UMeromcs Yacmuubl CO CKOPOCMbo 61U3KoU K HyJ1HO
U ecmecmaeHHO OHU He Y4acmayrom B peakyusx CUHMe3a.

ma udes cHumaem npomusopeque Mexoy X000HbIM S0epHbIM CUHME30M U MepMOosi0epHbIM
CUHMe30M.

OmHocumenibHo ycnewHble pe3ysbmamsl No Habs0eHuro 3¢pdekmos Xo/100H020 A0epHo20
CUHMeEe3a NPOABUIUCH B PU3UYECKUX YCI0BUSX KABUMUPYHOULUX HUuOKocmel. OcobeHHO MHO20 NOOOOHbIX
3¢ppekmos, CBA3AHHbIX B NepByro o4epedb ¢ 00NOHUME IbHBIM BbidesieHueM menJsia 8 Kasumupyroujel
cucmeme, Habsit00AsIOCL NPU  KABUMAUUU BOObI. MexaHusm fAsneHus suoumcs ciedyrowum. [Ipu
aduabamHoM CX/IONbIBAHUU NY3bIPbKOB NAPA B NPouecce KAasumauuu e20 memnepamypa pe3ko
nosbiwaemcss 00 HeCKOIbKUX MbICAY 2padycos. 3mMo NpuBoOUM K YBeUYeHUro Kou4ecmsd
BbICOKO3HEP2eMUYHbIX 4aCMUL, U3 XBOCMA pacnpedeseHuss Makcsesnd, cnocobHbIX UHULUUPOBAMb
peakuyuro cuHmesa. C 0pyeol CMOPOHbI KABUMAUUOHHbIX NY3bIPbKOB 02POMHOE MHOMECMAO.
CosmecmHoe Oelicmaue smux 08yx 3ppekmos (ysenudeHue 6biICmMpbIX 4Yacmuy ¢ POCMOM
memnepamypbi NPU CXI0NbIBAHUU KABUMAUUOHHBIX NY3bIPbKOB U 02POMHO20 KOJUYECMBA NOC/Ie0HUX)
NpUBOOSIM Yxce K peasbHol BeposmHOCMU S0epHo20 CUHMe3d. Ho mak Kak 4ucsio makux peakyud 8
cpede kasumupyrowel ¥uoKocmu (BoObl) BCE xe Masio 8 CPABHEHUU C MACCcol B0ObI, MO Bbl0eIuBWEUCH
SHepeuu xBamaem Ha pasoepes 8o0bI Ha 20 - 50 °C. Tem He meHee, 3¢ppekm cBepxeduHUYHOCmU
docmueaemcsl.

Tenepb OCMAHOBUMCS HA BAUSHUU MYyHHEIbHO20 3¢dekma Ha peakyuro CuHmesd, Komopbil
CHUX@em memnepamypy NPOMeKaHus S0epHo20 cuHmesa. [na delicmsus mMyHHe/IbHO20 3¢pekma
bbicmpoll Yyacmuue Heobxooumo BOUMU B 30HY CeYeHus CUbHO20 B3aumodelcmsus U mo20a
nosIB/ISemcs BEPOSMHOCMb Peakuuu CUHMEe3a yxe NpuU 3Hepausx HUXe KyJ0HOBCKO20 bapbepa.

Hanpumep, kak 8 siope ConHua 20e 3ma 3Hepausi coomsemcmsayem memnepamype T >15-10° °K, ymo

3HayumensbHo Huwie 108 K. A Ons BX0HDeHUs B 30HY CEYeHUsl CUbHO20 B3aUMOOelicCmBUS BAXCHA
NJIOMHOCMb 50ep - MuweHeld, a He 3Hepeus bbiICmpbiX 4Yacmuy. TYHHeNbHbIU 3¢dekm Hocum
BEPOSIMHOCMHbIU Xapakmep. B pazpexéHHol naasme mMmaaa 8eposmHOCMb NONAOAHUS YaCmuu, 8 MoM
yucsie u 6bICMPbIX, B MUKPOCEYEHUe peakyuu. A 018 4acmuy, € 3Hepauell HUXe KyJIOHOBCKo20 bapbepa
ewé u HakiaobliBaemcs BepoSMHOCMb  MYyHHEbHo20 3pgekma. Omcroda BeposMHOCMb
MYHHEeUPOBAHUS B Pa3pextéHHol nsd3me pasHA nNpou3sedeHuro seposmHocmel nonaddaHus B
MUKpOCeYyeHue U BeposSmHOCMU MYHHesbHo20 3¢dekma. [1o3momy BepoSMHOCMb MYHHEIbHO20
appekma 8 paspexcéHHold Nniazme Npakmuyecku pasHa Hyso. OOHAKo C yBesaudyeHuem naomHoCcmu
Cpedbl MyHHEeIbHbIU 3¢pgeKkm cKa3biBaemcs 8Cé cusibHee. Mo CBA3AHO C MeM, YmMo ecsiu Yy Hac MHO20
yacmuy, - MuwieHel (8bICOKA UX KOHUEHMPAuUs) Mo BepOAMHOCMb MAKPOCEYEHUS Cpedbl CMPemMumcs K
eduHuye. ¥ cuHme3 B 3mux YC/I08USX onpedesisemcs 8 3HAYUMesbHOU CmeneHU BeposMHOCMbHO
MYHHenuposaxus. B niomHol cpede, 8 mom qucsie u 8 NJ0MHoU naasme, doNoJHUMEIbLHO BCmynaem 8
Peakuuro CuUHmMe3a omHOCUMEIbHO 60/IbUIoe YUCI0 YAacmuy CnOoCobHbIX Npeodosiemb KY/IOHOBCKUU
6apbep 61a200apsi MyHHesIbHOMY 3ddekmy.

JlonosiHumenibHoe Kosu4yecmso Yacmuu 8 eouHuue obbéma, cnoCobHbIX BCMYyNUMb B PeaxKyuro
cuHmesa b61a200apss MyHHesIbHOMY 3¢ dekmy onpedesumcs U3 popmysibi:

Eﬂ
mo o o
An, =n- J.f(E)dE (4). roe: E.” - sHepeus 6bicmpoti yacmuuss, npu Komopol 8eposmHOCMb
E:;D
MYHHebHO20 3ddeKkma CmaHoBumcsa cywecmseHHo omuuyHol om Hyns; E, =108 °K, sHepeus
KY/10HOBCKO20 bapbepa.
Yuco makux donoHUMeTbHbIX YACMUUY, BEIUKO B8 CPABHEHUU ¢ Cymmodl yacmuy, ¢ sHepeued E, 2
10° °K u3-3a 3KCNOHEHUUAIbHO20 3AKOHA pacnpedesieHus N0 CKOPOCMSM.
[pu docmueHuu Heobxooumol Beslu4YUHbI MAKPOCeYeHUS peakuuu CUHMe3d, Kaxoas bbicmpas

yacmuya nonadaem B ce4YeHue peakuyuu cuHmesa (8 ceqyeHue cusbHo20 B3aumodelicmsus). Co2nacHo
pusuKke myHHesIbHo20 3ppekma Kax}oas bbicmpas Yacmuuyd, NONABWAs B CeYeHUe peakyuu umeem
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BEPOSIMHOCMb  NOJIOHUMENbHO20 Ucxoda daxce npu sHepeuu meHbwe T <10°°K. Mpu T =10° K
BEPOSMHOCMb PABHA €0UHULE U CHUXaemcsi 00 HYJIS1 NPpU CHUMCeHUU 3Hepauu bbiIcmpbix yacmuy,. Ho eciu
yucs1o 6bICMPLIX YACMUy NONAJArWUX B CeYeHUe peakyuu 00CMAamoYHoO BesIUKO, MO BEpOSSMHOCMb
NOJIOHUMENIbHO20 UCX00ad Peakyuu pasHa cymme sepossmHocmel Bcex bbicmpbix Yacmudy, JaibHeluiee
yBesuyeHue obbéma Kamepbl KABUMAUUU U UHMEeHCUBHOCMU NApaMempos Npouecca Kasumauyuu
npuBoouUM K yBesu4YeHuro NpoU3BOOCMABA 3HepauU X0/100H020 I0epHO20 CUHMEe3ad U CBepXeduHU4YHOCMU.

Kakol cMbIC/T noskiuames B8 mokKamake memnepamypy (8 ITER cmasumcsa 3adadya 0oCmuyb

memnepamypsi 8 400-10° °K) ecnu npu HU3KOU NIOMHOCMU BEPOSIMHOCME PEaKUUU OYeHb HU3KA U
omcrooa Husesupyemcs delicmaue myHHesIbHo20 3¢gdexkma, b1azodaps komopomy Ha CoHUe peakyust

cuHmesa udém npu memnepamype 15-10% °K npu coomsemcmayrowell nromHocmu sdep - MuteHed.
V13 NOHUMAHUS GU3UKU X0J100HO20 S0epH020 CUHME3a B YC/1I0BUSX 2UOPOOUHAMUYecKoU Kasumauuu
J182KO NOHSIMb U PU3UKY SBJIEHUSI B YCA0BUSX aKyCcmu4eckol Kasumayuu. AKYCmuYecKyro Kasumauuro
00bSACHAOM mMeM, YMo B YJ/IbMpazsyKosoU NOJYBOJIHE PA3pexceHus 8 8o0e c030aémcsa Mukpoobiacme
PACMSHEHUS C NOHUXEHUeM 0dssieHus. Mo Bbi3biBAem NPOUecc Kasumauuu 8 sode. [IpUuHSMOo
cyumams, 4mMo 3ax/1oNbIBAHUE NY3bIPbKOB CONpoBoXcdaemcs aduabamuyeckum HazpesomM 2dzd B

ny3bipbkax 0o memnepamypsi ~ 10* °C, dem, no-8udUMOMY, U Bbi3bIBAEMCS CBEYEHUe NY3bIpbKOB NPU
akycmuyeckol Kasumauuu. Ha OCHOBAHUU U3/I0XEHHO20 Bble BUOHA MA Xe KApmuHAd C030aHUs
6/1a20npUAMHBIX Yca08ull 0718 peakyul s0epHo20 CUHMEe3d, Ymo U B YC/I0BUSX 2UOPOOUHAMUYeCKoU
Kasumauuu.

B 3aBepuieHue npedcmasieHull 0 MexaHusme XO0J00H020 S0epHO20 CUHMe3a B GuU3UYeCKuX
YCI0BUAX KABUMUPYOWUX HUOKOCMel YKaxem Ha makol NPpUHYUNUAIbHOU BAXCHOCMU MOMEHM, YMOo
uccnedosamenamu @omuHckum J1. I1. (0ns ycnosull 2udpoduHamuyeckold Kasumauyuu) u TanedapxaHom
P. (Ona ycnosul akycmu4eckol Kasumauyuu) 3KCNepumMeHmasnbHO pe2ucmpupoBaiocb HelmpoHHOE
u3/slyyeHue, caudemesibCmBYrULee 0 meYeHuU peakyuu cuHmesd.

2.2. Xon00HbI( s0epHbIl CuHme3 B8 yc/108usIX 0elmepupoBaHHbIX Mema’suios.

B OelimepupoBaHHbIx mMemasiiax odelcmsyem UHOU MexaHusmM npeodosieHusl KyJI0HOBCKO20
bapbepa, CBA3aHHbIU CO CHUMXEHUEM KYJIOHOBCKO20 bapbepa Ha MHO20 NOPAOKOB. IMOM MEeXaHU3M MOXe
Hocum BepossMHOCMHbIU Xapakmep U BbI38AH NO HAWUM NPEOCMAasieHUaM GJiyKkmyauusamu c800600HbIX
3/1eKMPOHOB NPOBOOUMOCMU.

Paccmompum 3kcnepumermsi NASA (Dr. Bruce Steinetz, Dr. Amon Chait, Dr. Vlad Pines, Dr.
Marianna Pines) no d - d curme3sy 8 delimepuposaHHoM 3pbuu. B 3KcnepumeHmasibHol YCmaHoBKe ¢
NOMOW|bO YCKOPUME s CO30dBAsICS NYYOK 371eKMPOHOB 3Hepeuel 3 Mas, Komopbil Hanpasas/ica Ha
MAaxHmasnosyro MuWeHs. B MmomeHm yoapa 31eKmpoHOB B MUWEHb BO3HUKAem NOMOK 2aMMda-u3J/iy4eHus
MOUWJHOCMBbIO 2,9 M38. [TomoK 2amma-ussay4eHuss Nocmynaem B KHBemb! C HACbIWeHHbIM delmepuem
apbuem. B pe3ysibmame 0amyuku NOKA3bIBAOM BbIX00 U3 0elmepupoBaHHo20 3pbus eamMma-ussayveHus
u HelimpoHos. 1o MHeHuro uccredosamesnell 3mo cBudemesbcmsyem o peakuyuu cuHmesa d + d 8
Kpucmasu4eckol pewémeke 0elimepuposaHHo20 3pbus. ABMOpbI 3KCNEPUMEHMOB NPEOsIOXUIU KAHAI
npespaujeHul ¢ obpazosaHuem 2esus -3.

d+d=2Hes+n" (5). e n"-HelimpoH c 3Hepauell 2,45 M3s.

Paccmompum KaHana ¢ obpaszosaHuem eenus-3, NpeodsiodeHHbIl amMepukaHCKUMU @GU3UKaMU.
OcobeHHOCMbHO 3M020 KaHana ABASemcs Heobxoo0umocms NPeodosieHuUs KyJ10HOBCKo20 bapbepa 0715
NPosiBJIeHUS CU/IbHOR20 B3aumMoOelicmaus U peakyuu cuHmesa (5). o npedcmasneHusiMm amepukaHCKux
uccredosamersieli NpeodosieHUr0 KyJI0HOBCKo20 bapbepa 8 peakuyuu (5) cnocobcmsyem 3KpaH U3
CBOOOOHBIX 371eKMPoHOB, obpasyrouulica neped 0elmoHOM. IKpaH no3sossem 08yM O0elimoHam
cbau3uMmbCa HA paccmosHue, Npu KOmopPOM NPOABISemCcs MyHHENbHbIU 3pgekm u peakyus (5)
CMAHoBUMCSA BO3MOXHOU. Posib 3KpaHUuposKu uccaedosamenu u3 NASA cmasam Ha nepsoe mMecmo.
lpogeccop Knumos A.M., npu obcyxoeHuu 3kcnepumeHmos NASA ¢ delimepupoBaHHbIM 3pbuem,
omMemusi Mak e, 4mo Haau4yue 0oCmamoyHo 60/ibUI020 NO BeUYUHe 3KPAHA YCMAHOBJIeHO U B
JKcnepumeHme Kacazu, Ho Npupooda €20 NOKA HeNnoHSIMHA. JKCnepumeHm Kacazu nokasasa BesuduHy
3KPAHA B MbICSYU 371KMPOH - BOJIbM. 100 B/IUSHUEM MAKO020 3KPaHa Ky/0HOBCKUU b6apbep delimoHa
cHUMcaemcsl Ha 40 nopsidkos. B pe3ysibmame 3mo20 MyHHeIbHbIU 3p@dekm CMaHoBUMCS OCHOBHbIM
KaHassom d - d peakyuu.

YemarHosneHo, ymo 3pbul xopowo Hackiwaemcs oelmepuem. B o0elimepupoBaHHoM 3pbuu
delimoHos 8 3-u paza 6osbwe 4yem amomoB 3pbus.

BbicKaxem npeonosiodeHue O Npupode 3/IeKMPOHHO20 3KPAHA, OMMAJKUBASACh OM
3aKoHomepHocmel cmamucmuYyeckol gu3auKku. Kpucmanauyeckas peuwémska Memasios Cocmoum u3
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08YX OMHOCUME/IbHO CAMOCMOSAMeE/IbHbIX NOOCUCMEM, HAXOOAUWUXCS 8 AKMUBHOM B3aumodelcmBul.
lodcucmembl UOHHbBIX OCMOBOB U NOOCUCMeEMbI CBOOOOHbIX 3/1eKMPOHOB NpoBoduMocmu. lodcucmema
CBO6OOHbIX 3/1eKMPOHOB B MEMAs1/1e UHMEHCUBHO GsiyKmyupyem, Mak Kak 3/1eKmpoHbI NPOBOOUMOCMU
npedcmassisgrom 8 COBOKYNHOCMU CB0e06pa3HbIU 2a3.

PacnpedeneHue ®epmu-upaka sBa9emcs 3Hepeemu4Yeckum U onpedesisem pacnpedesieHue
COBOKYNHOCMU CBOOOOHBIX 3/IEKMPOHOB NO  3HEpeemuyYyeckum s4elikam. 3mo  pacnpedesieHue
HaK1aobiBaem 02paHuU4eHus Ha Npouecch! B3aumooedcmsuss cB0O00HbIX 3/1IeKMPOHOB Mex<dy cobod u
UOHHbIMU ocmoBamu, mpebys npu 0bMeHHbIX npoyeccax cob1r0eHUs1 COOMHOWEHUU HaK/1aobIBaembIx
KBAHMOBbLIM pacnpedesieHuemM. Ho camu 3Hepeemuyeckue sYelku Nno KpUucmasay pacnpeodesieHsl
Xaomuy4ecku U NOCMOSIHHO MEHSIFOMCS Mecmamu B8 npouyecce s3aumoodeldcmsus. K momy e
SHepeemuyeckoe pacnpedesieHue no fA4Yelkam He HAKIaobiBaem HUKAKuX o0epaHudeHul Ha
NPOCMPAaHCMBeHHoe 0BUXceHUe CBOOOOHbIX 3/1eKMPOHOB B 30He nposodumocmu. C MOYKU 3peHust
NPOCMPAHCMBEHHO20 OBUXCEHUS 3JIeKMPOHOB, OHO NOJIHOCMbH XAOMUYHO U NOOOOHO KUHeMamuke
udeasbHo20 2asd. XapakmepHbIM CBOUCMBOM MAKUX MHO204ACMUYHBIX CUCMEM  AB/SHMCSA
¢aykmyauuu njomHocmu. CoomsemcmBeHHOo ¢ykmyayuu NA0MHOCMU 3/1eKMPOHOB MOXCHO B NEPBOM
NpubIUXEeHUU OYeHUMb 3aKOHOMEPHOCMAMU K/1dCCUYeCKod CMamucmuku.

Xoms 371eKmpoHbl Bce20a cmpemMsmcsa yoaaumscs 0pye om 0pyad, HO 3aKOHbI KUHemu4eckou
meopuu NPUBOOAM K GyKMyauusm KOHUEHMPAauuuU 3/1eKkmpoHOB8, BO3HUKAOM 06/1aCmu papexceHus u
obs:acmu noBbiweHHoU KoHUyeHmpayuu. Imu 0b61acmu HOCSM B0 BpeMeHU U NPOCMPAHCMBe C/1y4alHbil
Xapakmep, NOCMOSHHO BUOOU3MEHSAACL. (OCobeHHOCMb  JIOKA/IbHbIX —obaacmel  NoBbIweHHOU
KOHUEHMpauyuu cocmoum 8 MOM, YmMo OHU GOPMUPYHOMCS 3a7emarouumMu myoa 8 NepByto o4epedb
Haubosiee bbICMPLIMU YACMUUAMU U3 OKPECMHOCMU, a MeOsIeHHble He YCNesarom Bbllememsb U3
JI0KasibHoU obnacmu. B c/iydae 31eKmpoHOB KUHemMUYeckas sHepeusi bbiICmpbiX 4acmuy, Npou3sooum
pabomy NpomuB KY/IOHOBCKUX CUJI OMMAJKUBAHUS, U UX KUHemu4yeckas 3Hepa2us nepexooum B8
NomeHUUanbHyro 3Hepauto noss. Ob6aacmu NoBbILEHHOU KOHUeHmpayuu cBo6OOHbIX 371eKMPOHOB U
npedcmassigrom coboll 3/1eKmpoHHbIU 3KpaH. [lpudém obnacmu NoBbIlueHHOU KOHUeHmMpauyuu mozym
c030asamse NOJIA C 04eHb 60/IbUIUM NOMEHYUA/IOM, XOMs BePOSMHOCMb MAKUX CObbIMUU CHUXaemcs
npu BO3pACMAHUU BeuYuHbl nomeHuyuana. [lo BceMy Kpucmasniy OelimepupoBaHHo2o 3pbus
cnopaduyecku BO3HUKAIOM HA KOPOMKoe BpeMs makue ¢Gaykmyauuu naomHOCMU CcBO60OHbIX
3/1eKMPOHOB.

B cBsa3u ¢ memM, 4ymo 0elmoH He umeem 371eKMpPOHHOU 060I04KU, MO 371eKMPOHbI U3 06/1aKa,
06pazoBaHHo20 8 pe3ysibmame GayKmyayuu, Mo2ym HaxooumsCs NPAKMUYECKU BNJIOMHYHO K 0elmOHY.
2mo u npuBOOUM K CHUMEHUIO KYJIOHOBCK020 bapbepa 0o 40-ka nopsiokos u 6,1a200aps myHHebHOMY
appekmy npomekaem d - d peakuuda. [lpu 3mom xoms 6blI 00uH u3 0elmoHoB8 0osixeH bbimb
NOOBUXHbIM, UHA4Ye He npou3oloém myHHeauposaHus. B 3kcnepumeHmax NASA NOOBUXCHOCMb
delimoHos docmueaemcsi Bo30elicmBuemM NOMoKa y KBaHMOB HA KoBemy.

CoBOKYNHOCMb  CBOOOOHbIX 3/IEKMPOHOB, HAXOO0AWUXCA B 30HE NPoBOOUMOCMU, U3-3a
oasibHodelcmaus cusn KysoHa nposssstom 0Bosikue csolcmad. C 00Hol CMOpoHb! 3Ma COBOKYNHOCMb
npossisem csolcmsa ynpyeol cpedbl U B Hell BOZHUKAKOM KOJIeKMUBHbIE 0BUMCEHUS - NAa3moHsbl. C
dpyeoll dasibHodelicmaue NpuBooUM K MOMY, YMO 37eKMpPOoHbI C1abo B83aumooelicmsyrom opye ¢ Opyeom
U B KakoU-mo cmeneHu HanomuHarom udeasbHbil 2a3. Modesb udedsibHo20 3/1eKMPOHHO20 2d3a
NPUMEHS/IaCb Ha PaHHUX cmaodusx passumusi meopuu mseépdo2o meJsa U HenJsoxo onucChiBaad MHo2ue
csolcmsa Mema’iyios.

[lycmb BeposMHOCMb BO3HUKHOBEHUSI (JIyKmMyayuu Heobxodumol Beslu4UHb! B eOUHUYE 06bEMa
Kpucmasi/ia 8 e0UHULY BpemMeHuU COCMassisiem HeKomopyro BeJIUYUHY U BEIUYUHA KOHEYHO 04YeHb MAdasl.
Ho yqumeisas, 4mo 0elimoHo8 B eduHuue obbéma oelimepuposaHHo2o 3pbus 8 mpu paza bosbwe yem
uoHoB 3pbusi, Mo Co2/1ACHO Mmeopeme O C/I0XeHUU BepossmHocmel, BepoOSIMHOCMb BO3HUKHOBEHUS
NIeKMPOHHO20 IKPAHA, Heobxoo0umol BeuduHbl U O0XBAMbIBAOWE20 Xoms bbl 00uH OelmoH u/u
Haxo0suje2ocsi BNJIOMHYH K 0elmoHy, CMAaHOBUMCS 3Ha4yumesibHol. PaccmMompum Kpucmasaudeckyro
cmpykmypy 3pbusi. InemeHm 3pbuld — memans, umerouul Ha BepxHel 060/104Ke 0BA 3/1eKMPOHA,
Komopble 8 KpUCMasae mepstom CBS3b C UOHHbIM OCMOBOM U 3ANOJIHSOM 3HEP2emuYecKyto 30HY
CBOOOOHBIX — 3/1eKMPOHOB  NPOBOOUMOCMU.  IHepeemu4yeckol 30He  CBOOOOHbIX — 3/1eKMPOHOB
NpoBOOUMOCMU  COOMBEMCMBYem  NPOCMPAHCMBEHHAS  30HA,  onpedenéHHol  KoHguypauuu.
[IpOCMPAHCMBO  2eKCA20HA/IbHOU — KpuCmasaudyeckod — cmpykmypbl  3pbusi  denumcs  Ha — ose
NPOCMPAHCMBEHHbIE 30Hbl. 30HY UOHHbIX OCMOBOB U NPOCMPAHCMBEHHYIO 30HY 3/IeKMPOHOB
nposodumocmu - 061acms,  3aNOJIHEHHYH  3/IeKMPOHHbIM — 2a30M.  CB0OO0HbIX — 3/1eKMPOHOB
npoBoouMocmu BOBoe bosibwe uoHoB pewémku 3pbus. [Mpu dedmepuposaHuu Kpucmasnaa 3pbus,
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amomel delimepusi pacnosazaromcss Mexwdy UOHamu 3pbusi B KAHAaax NPOCMPAHCMBEHHOU 30HbI
3/1EKMPOHOB  NPOBOOUMOCMU.  [IpUu  3MOM  €0UHCMBEHHbIU  371eKMPoH  delimepusi mMak e
KOJIIeKMUBU3UPYemcsl U 3anoJsiHSem 30HYy NPOBOOUMOCMU, d amom dedmepusi Npespaujaemcs 8
delimon. pu dedimepuposaHuu 3pbus docmuzaemcs NJIOMHOCMb 0elmoHO8 BMPoe NPesoCcxooauas
NJ0MHOCMb UOHOB 3pbusi, 4Ymo bosnee 4Yem BOBOE NOBbILIAEM NJOMHOCMbL “2a3a” 371eKMpoHOB
nposodumocmu. Omcroda Ha 00UH UOH 3pbus B KpUCMA/I/Ie NPUXOOUMCS MPU 0elimOoHa, 3aKpenuBUIUXCS
B 30He NPoBOOUMOCMU U NSMb 371€KMPOHOB NPOBOOUMOCMU. Tpu 3/1eKMPOHA OmM MPEX amomoB
delimepus u 08a 3/1eKmMpoHa om amoma 3pbus. [pumem 0715 NPOCMOMbI KOJIUYECMBEHHbIX OUEHOK He
2eKCA20HAJIbHYKO, a KyOUYECKYH peuwémky.

Ha pucyHke - 3 cneBa u3zobpaxceHa makas 31emMeHmapHas syedka Kpucmas/id, BO3HUKaoW,ast
BOKpY2 UOHa 3pbus. Ljugpol - 2 obosHa4yeH UoH 3pbus, obpaszosaswul s4elKy. 30HbI 371€KMPOHOB
NPoBOOUMOCMU pACNO/IA2arOMCcs NO 2paHsaM Kybudeckol syeldKku. B 3mux e 30Hax pacnosazaromcs
delimoHbl. Tpu delimoHa omHOCAIMCS K 0aHHOMY UOHY 3pbus (Ha Puc. 3 oHU 0603Ha4YeHbl ¢puosemosbiMm
usemom u yugpod - 1), a mpu delimoHa (0603Ha4yeHb! KpacHbIM Uusemom u yugpod - 3) omHocasmcs K
UOHam 3pbus coceodHux syeek. 30Hbl NPOBOOUMOCMU COCEOHUX YeeK 3pbus 0718 Hux obuyue. Ha kax)cobid
UOH 3pbus npuxooumcsa 5-mb  31ekmpoHos nposodumocmu. Omcrood, Y4umsbiBas, 4Ymo 30Hbl
NpoBOOUMOCMU NO 2PAHSAM obujue 019 COCeOHUX A4eeK, NoJy4aemcs 8 NIMU 2PAHSX (3/1emMeHmapHbIX
AYelKax 30HbI NPOBOOUMOCMU) HAXoOUmMcs No 0BA 3/1eKMPOHA NPOBOOUMOCMU, d Wecmas 2paHb
nycmas. Miu 8 4emslipéx epaqax no 08d 3/1eKMPOHA, d 8 0BYX N0 00HOMY. [Ipumem 0719 NpOCMOMbI OUEHOK
Nno 0B8a 371eKMPOHA BO BCEX 6-MU 2PAHSIX.
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Ha pucyHke - 3 cnpasa u30bpax;eHa nioCcKoCme 30Hbl NPOBOOUMOCMU, OXBAMbIBAOWAA 9-Mb
UOHOB 3pbus. [TyHKMUPHBLIMU JUHUSMU 0603HAYeHa MOoJIUUHA & Weslu 30Hbl NPOBOOUMOCMU. Takum
06pazom, 0J18 YUCTIEHHbIX OUEHOK NPUHUMAeM, Ymo B 37eMeHmapHol s4elike 30Hbl  NPOBOOUMOCMU
pasmepom 107 m. * 1070 m. * 8§, pacnonoxeHHol no 2paHu 3/1emMeHmapHol A4elKku Kpucmasia
Haxo0ssmcs 8 cpeoHem o0uH 0elimoH u 08a 31ekmpoHa nposooumocmu. 10°7% m. - pasmep amoma. Bokpye
delimoHa, 3aKkpenuswe20cs 8 0aHHOU 31emeHmapHoU syelike 30Hbl NPOBOOUMOCMU, MO2YM BO3HUKAMb
dykmyauuu 31eKkmpoHo8 NPOBOOUMOCMU U3 30HbI NPOBOOUMOCMU COCEOHUX S4eeK 0aHHoU NI0CKOCMU
nposodumocmu. B pesynbmame Gaykmyauuu GopmMupyemcs 31eKmpOoHHbIU 3KPaH B803/1e 0aHHO20
delimoHa.

OueHUM ucxo0§ U3 Mo0esu UudeaabHo20 3eKMPOHHO20 2d3d NOMeHUUAs 3/IeKMPOHHO20 IKPAHA
yepe3z Gykmyauyuro NJIOMHOCMU 3/1eKMPOHOB. 3HAS NJIOMHOCMb 3/IeKMPOHHO20 2d3d B8 obnacmu
noBbIWeHHoU ¢aykmyayuu, No 3aKoHy [aycca MoXcHO onpedesums NOMEeHUUAs B J10KaabHoU obaacmu
daykmyauuu.

BenuyuHy aykmyauuu onpedenum 0/ 30HbI NPOBOOUMOCMU, OxBambisaroweld 9-mb s4Yeek
pewémku Kak usobpaxeHo Ha Puc. 3 cnpasa. CoenacHo Cmamucmuke BeuduHa gaykmyayuu
(omknoHeHue om cpedHeeo) onpedensemcs ¢opmyaold AN = N - <N>; [Qe: AN - BesuduHa ¢aykmyauud,
N yucno yacmuy, B UCKOMOM 0b6béMe B MOMeHm ¢Gaykmyayuu, <N> - CpeoHee Yuc/10 4acmuy, 8 UCKOMOM
obréme.

@nykmyauus yacmuy B UCKOMOM 0bbéme onpedenisemcs: popmysiot AN =/ <N>; B 9-mu s4elikax
30HbI nposodumocmu <N> = 18 snekmpoHos. Omcroda AN = v 18 = 4,24; CnedosamesibHo, B
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pe3ysibmame  ¢Gaykmyayuu 371eKmpoHOB NPOBOOUMOCMU B 9-mu sYelKax 30HbI NPOBOOUMOCMU
oKaxemcsi 22 371eKmpoHd.

Ho 3mu 22 31ekmpoHa 8 pe3ysbmame Uckomod ¢iykmyayuu pacnpeodesssitomcs 8 30He 9-mu s4eex
BoBce He pasHomepHo. C paziu4yHol BepoSMHOCMBHO UX NJIOMHOCMb MOXEM MeHAMbCS B JIOKA/IbHbIX
30Hax (Hanpumep, BOKpy2 delmoHa). Yem 6o/1buie 10KasbHasi NJIOMHOCMb, MemM MeHbUIe BepOSIMHOCMb
cobbimusi. [ng oueHKU BelUYUHbI JIOKAIbHO20 NOJISS NPUMEM, YmMO NPOCMPAHCMBEHHbIe pPa3mepbl
2/IeKMPOHHO20 3KPAHA BOKPYe (803/1€) delimoHa cocmassigrom wap ouamempom 0, 1 duamempa amomd.
To ecmb MOJIWUHA Weau 30HblI nposodumocmu & = 10777 m. Ommemum, 4mo pazmepsl delimoHa u
371eKMPOoHa umerom nopsdoK 107> m. M1 nycme B 3MOM JIOKAIbHOM Wwape BoKpye 0elimoHa 8 pe3ysibmame
GyKMyauuu 0Kazanock 4-e 31ekmpoHa nposooumocmu. OueHUM BesludUHy NOMeHUUana Ha epaHuye
VKA3aHHO20 WApa 371eKMPOHHO20 3KPaHa: @ = q / 4nego - r; [0e: @ - NOomeHyuasn noJsis 8 BOJbMAxX Ha
eparuye wapa paouycomr=0,5-107""m.; €0 =8,85-10°72 a?-cek?/H-M? - Qus/IeKmPpuUHecKas NpoHULAEMOCMb
BAKYYMA; q - CyMMApPHbIU 3apA0 4-X 371eKMPOHOB B KYJIOHAX. G = 4-1,6-10°"° KyJ10H.

Haxooum 4ucsieHHoe 3Ha4eHue NomeHyuaa:
4.16-107"
4-314.8,85-107%

Ecnu B8 /I0KAsbHOM WApe YKA3aHHbIX PA3MepoB OKAXEemcs B pe3ysbmame ¢aykmyayuu 3-u
3/1EKMPOHA, MO NOMEHYUA 371eKMPOHHO20 IKPAHA COCMABUM NpUMepHo 2590 38, HO BepOSIMHOCMb
e2o0 bydem Bbiwe. 19 5-mu 31eKmpoHOB Be/IUYUHA NOMeHUUasaa cocmasum npumepHo 7200 38., HO
BeposmHoCcMb e20 bydem Huxce. YucieHHble OueHKU COOMBemcmayom 3KcnepumeHmy. KoHeuyHo,
asmop omoaém cebe om4yém B MOM, YMO OUEHKU O4eHb 2epybble. He y4umsbiBanacs, Hanpumep,
OMHOCUMENIbHAS OU3JIeKMPUYECKasl NPOHULAeMOCMb Cpedbl Memasid u aHusomponusi nosield 30Hb!
nposooumocmu. Ho s cmasusi 3adayy NOKA3ams NPUHUUNUAbHYK BO3MOMCHOCMb BO3HUKHOBEHUS
GAYKMYauuoHHo20 3KpaHd. ¥ makas BO3MOMHOCMbL NPOCMAmpusaemcs. ¥V 2nasHoe sma
NPUHYUNUATIbHAS BO3MOMCHOCMb YHe MHO20KPAMHO NOOMBEPHOHA IKCNepUMEHMOM.

Heobxodumo ommemums, YMO GayKMyayuu CBOOOOHbIX /IEKMPOHOB B 30HE NPOBOOUMOCMU
npoucxoodsam u 6e3 dedmepuposaHus. OOHAKo 8 c/y4ae delimepuposaHus 8o3pacmaem nJ0MHOCMb
3/1eKMPOHHO20 2d3a U COOMBEMCMBEHHO BO3pACMAem BeUYUHA NOMEeHYUAsd 371eKMPOHHO20 IKPAHA U
BEPOSIMHOCMb €20 BO3HUKHOBEHUS. [lpeumywsecmso 3pbusi N0 CpasHeHUro C Opy2umu Memasiamu,
Hanpumep, MUMAHOM B MOM, YMO Y He20 BbICOKAS NJIOMHOCMb delimepuposaHus (mpu 0elimoHa Ha
00UH UOH 3pbusl). Mo NpuBoOOUM K BbICOKOU, OMHOCUME/IbHO Opy2ux Memasiios, NJI0MHOCMU 0elmoHo8
U 3/1eKMPOHOB NPOBOOUMOCMU.

Takum 06pa3zomM, 3KCNepumMeHmasbHO BbisBEeHbI 08e NPUYUHbI, CNOCOOCMBYHOWUE MeYeHUH
peakuul cuHme3sa 8 delmepupoBAHHbIX MEMasiax. Smo cnopaouyeckoe BO3HUKHOBeHUe no Bcell 30He
NpoBOOUMOCMU Kpucmasaa ¢aykmyayud 31eKmpoHo8 NPOBOOUMOCMU, CO30arUUX C onpedesnéHHoU
BEPOSIMHOCMbIO BOKPYe (psdom) 0edmoHa 3/71eKMPOHHbIU 3KpaH, Hedmpanusyrouiul Ky/10HOBCKUU
bapbep 0elimoHa Ha MHoaue decasmKu NopsoKos (00 40-ka nopsokos). mo co30aém 61a2onpusmHbIe
YC108USl 0J151 182K020 NPOHUKHOBEHUS 0BUXCYLLE20CA 0elmOoHa Yyepe3s KY/10HOBCKUU bapbep NoKosiw,e2ocs
delimoHa. ¥ Bmopas npu4yuHa CBS3aHA C MeM, Ymo 3/1eKMPOHHbIU 3KpaH obnadaem csolcmBomM
gokycuposku, Kak ommeyarom ucciedosamesnu NASA. Oxsamebigasi 0elmoH, 3/1eKkmpoHHoe 0671aKo
npumsausaem 0BuUXCyuulica 0elmoH K CBOeMy UeHmpy U MeM CAMbIM OpueHmupyem O0BUXCYUUUCS
delimoH Ha NOKOAWUUCS, YMO MAKMEe CHUMXaem paccmosHue mexcdy delmoHamu u cnocobcmayem
YCUSIeHUrO MYyHHeIbHO20 3pdekma.

Kpamko oCcmaHoBUMCS HA 3KCNepuMeHmax pocculickoeo uccredosamens Lisemkosa C.A. ¢
delimepupoBaHHbIM MUMAHOM.

BX®HH N227(8) 3a 2020 200 onybiukosaHa pykonucb 1989 200a, npedcmassieHHas Ljgemkosbim
C.A., C onucaHuem 3KcnepumeHma no udeHMU@UKAYUU peakyuu HU3KOmemMnepamypHo20 CUHMe3a
delimepus 8 mumase. 1o onUCaHuaM 3KcnepumeHm bbi1 XOpowlo OCHAWEH u3mepumesibHol mexHUKol
U pesysibmamsl 3KCNepumMeHma Npeocmassistomcs ybeoumesibHbIMU. B CBA3U C BbIWUEU3/IOHEHHbIM
BbINUWEM UHMepecHbItd ab3ay u3 cmambsu. “AHanU3 NPOBEOEHHbIX Pe3ysibMmAamos No3B80JSem
udeHMuUGUUUPOBAMB NPU3HAKU Peakuyuu HU3KOMeMNepamypHo20 CuHme3a uzomonos Bodopoda npu
HepasHOBECHbIX COCMOSHUSX cUCMeMbl «Memasii-oedmepud (mpumud)». Pac4émHsie oueHKU CKOpocmu
dezazauuu (copbuyuu) 06paszyos NO3BOIAOM NPEONOJIOHUMb, YMO ABIEHUE CUHMe3a uMeem Mecmo npu
nepexode cucmemb! mumad-oelimepud Yepes 2paHuubl obaacmed: y- ¢asel u eemepogasHol vy + f5, a
makxe + B obnacmed u a - pacmsopa. [lpu4ém, sBsudy mo2o, Ymo obpazey obsaoaem 3Ha4umes1bHoU
NOpPUCMOCMbIO U pa3mepbl Yacmuy, He bosiee 50 Mkm, npodusib KoHUeHmpauuu oetimepus C(x) u npouecc

=1151orem = 4600 38.

Q@=q/4ner=
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decasayuu usMeHsiemcss Om CMAayUuoHapHo20 00 HyJs1eB020 YPOBHS, HO be3 CyUecmBeHHO20 U3MeHeHUS
popmbi (C(x) - npamas auHus). 3mo npusooum K MoMy, YMO NPAKkmuyecku secb obbém obpaszya
00HoBpemMeHHO umeem napamempsi T u C, coomsemcmByrouue nepexody Yepes yKazaHHble ¢asosble
2paHuUbl, U, Kak ceocmasue, yseaudusaem 3Hepeemuyeckull u paduayuoHHbIl BbIX00 peakuyuu. Takoe
npeonosioxeHue Noo0mBepx0demcs 3KCNepUMeHmMasbHO MeM, YMo NPeBbIeHUe NOPO20BO20 YPOBHS
Habirodaemcs 00OHOKPAMHO (NPU Nepexo0HbIX PeXUMax) U He pazmMbimo BO BpemeHU”.

Vcxo0s u3 ¢aykmyayuoHHoU npupoobl 31eKMPOHHO20 3KPaHa CMAHOBUMCA NOHIMHOU CBS3b
NposiB/IeHUs CUHMe3a NpU ¢azosom nepexode cucmembl mumak - detdmepud. CuHmes d + d Bo3MoxceH
JUWb NpU 0653amesibHOM 0BUXEeHUU 00HO20 U3 0elmOHOB 0J11 BO3MOXCHOCMU NPosiBAeHUs 3gekma
MYHHEIUPOBAHUS B YC/I0BUSIX 0XBAMA 0elimoHa 3/1eKMPOHHbIM 3KpaHoM. Pazosskil nepexod cucmemel
muma-0edmepull Kak pasz u obecnequsaem nOOBUXCHOCMb BcCex 0elmoHOB, 4YaCmb U3 KOMOPbIX
OKa3bIBAOMCS OXBAYEHHbIMU GBJIYKMYyayusmu 3/1eKmpoHOB NPOBOOUMOCMU. BaxHo, ymo ¢azossbil
nepexo0 Npoucxooum 00HOBPEeMeHHO BO BCEM Kpucmassie u ¢aykmyauyuu NOCMOSHHO BO3HUKAOM NO
Bcemy 0bbEmy Kpucmasna.

mom cnocob uHULuayuu peakuyul xos100Ho2o cuHmesa d + d 8 delimepupoBaHHbIX Memasiax
npedcmassigemcsa bonee 3¢pekmusBHbIM, MAK KAk npamol u obpamHbil nepexod mexcody gazamu
Kpucmasniudeckol pewémku He mpebyem 3Ha4YuUMesbHbIX 3ampam 3Hepeuu. B omsudue om
akcnepumeHmoB NASA no d - d cuHme3y 8 OdelmepupoBaHHOM 3pbuu. Imo obecneyum BbICOKUl
mensi08oU KO3phduyUeHm peakyuu.

Bbi3biBarom uHmMepec ucciedosaHusi Ligemkoasim C.A. HU3KOMeMNepamypHbIX peakyull cuHmesa
8 elimepupoBaHHbLIX Memassiax, nposedéHHsle 8 [epmaHuu 8 iabopamopuu HropHbepea. Ha ycmaHosKe,
Ha4uHas ¢ 2012 eoda, 3a mpu 200a bbi/10 nposedeHo 62 3kcnepumerma. Kak ommedaem Ljsemkos C.A.:
“TMony4eHHble pe3ysbmamasl He MoJibko NOOMBEepOUsIU, HO U 3HAYUMEbHO NPEeB30WIU pe3y/ibMmamsb!
npeobIdyuwux ucciedoBaqul Ha cxeme «mumad - oetimepul»”. L[jsemkos C.A. obpaujaem BHUMAaHuUe Ha
uHmepecHsbIl pakm, Habrodaembil 8 3mux 3KCnepumeHmax. Yucao pecucmpupyembix HempoHo8 bblio
3HA4YuUMesIbHO MeHbWe pacyémHbix. “2mo 8 1869,5 pasa meHbuie, 4em 0o/#HO bbimb No pacdemam. Kak
oMo 06bsCcHUMB? B0O3MOX(HO, Ymo 60/IbLUUHCMBO HEeUmpPOHOB NPOCMO NO2IOWAOMCS BHYMPU
mumaroso2o obpasud, Ymo u 0aém Ham u3bbimoyHoe mensio. HelmpoHbI ocmaromcs 8 camom obpasue
U KOHCMPYKUYUOHHbBIX MAMEPUAsax peakmopa, U moJibKo YaCcmMb U3 HUX BblIemdaem Hapyxcy, 0osemaem
0o demekmopa HelimpoHOB U peucmpupyemcs demekmopoM ... ". Imo obbsicHeHue Lisemkosa C.A.
BCeyesio Coomaemcmayem 3aKOHOMepHOCMAM HelimpoHHoU pu3uKu. 3aKOHOMEepHOCMAMU HeUmpPOHHOU
dusuku obbscHIeMcs u makol MoMeHm B 3Kkcnepumermax Lisemkosa C.A. “Bo s8pems pabomel y HAc
BO3HUK nepepbiB Ha 4,5 mecauya. Ha s3mo 8pemst padom ¢ ycmarHoskol bbi1 ocmasieH c4emyuk eteepa,
Komopsbit usmepsas poH BHYmMpPU NOMeWeHUs, 20e Haxoou1dach YCmAaHosKa. [10/1y4u10Ck, 4mo eamMmMa-poH
BOKPY2 YCMAHOBKU CHUXCAJICA, Npu4Yem BUOHO, YMO OH cnadaem No 3KCNOHeHme. A 3KCnoHeHma
YKasbisaem HA mo, Ymo NPoyecc OMHOCUMCS K npoueccam sidepHo2o pacnada. Ymo 8 ycmaHoBke
MOXem mak pacnadamscs? 3mo mMoxem Obimb KOMNJIeKC KAKux-mo 3/IeMeHmMoB - 3Mo He O00UH
uzomon”. Mo moxce 3aKOHOMepHOCMU HelmpPoHHOU PU3UKU.

B cBoux uccnedosaHusix Lisemkos C.A. onupaemcsi Ha HakonsieHHble 0epHol ¢uukol 3HaHus. OH
HU Ha waz He OMKJ/I0HIemcs 0m 3KCNepuMeHmMasibHO NPoBepeHHbIX 6a3oBkix 3HaHul. Bce npoueccs! B
Habodaembix UM 3KCNepumeHmax oH O0ObSCHSem B pamkax @u3uku S0epHo2o cuHmesa u
conymcmayrujux cCuHme3sy npoyeccos HelmpoHHOU U3UKU.

3. AdepHbie peakyuu pacnada 8 yc/i08usiX HABOOOPOXEHHbIX NosepxHocmed.

Camonpou3BosibHbIU pacnad gusukamu Haboaacs moJsbKo Y paduoakmuBHbIX s0ep. 3mo
XapakmepHoe sidepHoe siB/ieHue. B ¢u3uyeckux yCcioBUsSX HaBoOOPOXCeHHbIX nosepxHocmel pacnad
cman  HabroamsCca B8 pesysbmame  XUMu4yeckoeo B3aumodelicmsus s8odopoda (npomus) ¢
nosepxHOCmMsAMU MBEPObIX mesi. ¥ Bo0opod u maépdble mesia 00 XuMu4eckozo B3aumodelcmausi bbiu
CcmabusibHbIMU NO OMHOWEHU K S0epHOMY pacnady. A 8 yC/108USX HABOOOPOXEHHbIX NOBEPXHOCMeU
cmasnu Hab1rdamscs 00CMAMOYHO UHMEHCUBHbIE NPOUECChl MPAHCMyMayuu XUMUYeCKUX 371eMeHmoB
U BbloesieHue mensid. 30ech Xxumudyeckoe s3aumodelicmsue B000poda NOPOHOAI0 S0epHbie NPoUecchl,
4Ymo 6b1710 HOBbIM U CMPAHHBIM.

SAdepHas ¢u3uka cBA3bIBAem NPoUeCcCbl MPAHCMymauuu ¢ HeUmpPOHHbIMU B3aUMOOeldcmBUSMU.
TpaHcMymauuu Xumu4yeckux 31emeHmos (mo ecmbs 06pazosaHue HoBbIX 3/1eMeHmMoB) Habodaromces
Mak e B peakyusx s0epHoe0 CuHme3a u soepHo2o oeseHusi. OOHAKO B YC/I0BUSIX HABOOOPOMEHHbIX
nosepxHocmeul meyeHue 3mux peakyutl He Habrodaemcs.

Bcé MHoeo0bpasue OaHHbIX, NOJIYYeHHbIX B 3KCNepumeHmax ¢ peakmopamu HA OCHOBE
HAcblUWeHHbIX BOOOPOOOM nosepxHocmel, NPOCMO ObbSCHAOMCA B8 PAMKAX XOPOWIO U3yYeHHOU
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HelmpoHHOU ¢u3uKu. Ho 019 3moeo Heobxodumbi cB0O00HbIE HeUMpPOHbI. EC/IU Mbl XOoMUM 0ObSCHUMb
MH02006pa3zue OaHHbIX NOJIYYeHHbIX B 3KcnepumeHmax ¢ LENR-peakmopamu, UCNO/Ib3yHUWUMU
HacblujeHHble BOOOPOOOM NOBEPXHOCMHbIE CMPYKMYPbl, HA 0CHOBE HelMmPOHHOU GU3UKU, MO O0/IHHbI
NPeosiod UMb BO3MOXHbIU MEeXaHU3M BO3HUKHOBEHUS CBOO0O0HbIX HEIMPOHOB B SMUX Peakmopax.

bydem ucxodums U3 MO20, YMo 0b653amesibHbIM 371eMeHMOM KOHCMPYKUUU peakmopos Poccu
AB/19emcs npucymcmasue 8000poda. Amom 8o0opooa u HelimpoH pooHuUm mom ¢akm, 4mo o0ba oHU B
CBOEM cocmase umerom O00UH NPOMOH U OOUH 37eKmMpPoH. Omsuyue 8 mom, Ymo amom B000pooa
dopmupyemcs cunamu 31eKmpomazHUMHoO20 B3aumodelicmaus u umeem opbumasnbHyro CMpyKmypy, a
cmpykmypa HelimpoHa obecnequsaemcs cunamu c1abo2o (cnuH CnuHOB020) B3aumodeldcmBus u
B3aumodelicmaue NPoucxooum no 0cU CNUHOB.

3. 1. IneKmpoHHbIli 3axBam 8 YC108USX HABOOOPOXeHHOU NOBEPXHOCMU.

B s0epHol ¢pu3uKke paccmampusaemcsi HECKOJIbKO KaHaa08 06pa3oBaHusi CBO600HbIX HEUMPOHOB.
3mo obpazosaHue HelimpoHOB B pe3yibmame B030eliCMBUS Ha S0PO HECMK020 2aMMAa U3J1yYeHus usiu
yoapsbl NO A0pY BewecCmBeHHbIMU YacmuUamu BbICOKUX 3Hepaull. B oboux c/iy4asx 40po packasibiBaemcs
Ha Yacmu, 8 MOM YucJjie U ¢ BbideseHuem HelmpoHoB. Obpazosarue cB0600HbIX HeliMPOHOB B PeakyUsX
desieHuss MPAaHCYpaHoOBbIX 371eMeHmos UU 8 peakuusx cuHmesa néakux fdep. B LENR-peakmopax ¢
HaBOOOPOXEHHbIMU NOBEPXHOCMAMU BCEX IMUX NPOYECCOB Hem.

Ocmaémca  KaHaa 3/1eKMPOHHO20 3axBamd, NpuU  KOmMOopPoM opbumasbHbIl — 3/1eKmMpPoH
3axBambiBAemcss NPOMOHOM £0pa U npespauwjaemcs B8 HelmpoH. Anbsapec 8 1937 200y
IKCNEepUMEHMAsIbHO OMKPbIT 371eKMPOHHBLIU 3aXBAM B MHO20 3/IeKMPOHHOM amome, HA3B8aHHbIG K -
3axBamMOoM, MAk KAk 3ax8am 3/1eKMPOHA NPOUCXo0us1 u3 camol 6/1u3kol K 0py 3/1eKmpPoHHOU 060104KU.
B 1949 200y lNoHmekopso Bnepsbie Hab1ro0as1 3/1eKMPOHHbIU 3axaam ¢ L - obosno4ku. B 1961 200y JozaH
Hab0an 31eKmpoHHbIU 3axBam ¢ M - 0007104KU. [JaHHBIO MexaHusm nojy4eHuss 8 60/buuUx
KosuyecmBax cBOO00HbIX HEUMPOHOB GUUKAMU BCepbEé3 He paccmMampusasnca. K momy e
e0UHCMBeHHbIU 3/1eMeHm, B8 KOMOPOM 3J1eKMPOHHbIU 3axBam NpUBOOUM K NOSBJIEHU) CBOOOOHO20
371KMPOHA - 3Mo né2Kull BOOOPOO. IMO NPUHUUNUA/IbHBIL MOMEHM. Ho 3mom npouecc 0o cux nNop He
onuca 8 ¢pusuyeckol uMepamype.

OpbumasnbHoe 0BUX(eHUe 3/IeKMPOHA HA CBOEM 3Hep2emuy4eckom yposHe obecnedusaemcs
31eKMPOMACHUMHbBIM B3auMo0elicmBuUeM O0BUMYULE20CS 3/IeKMPOHA U A0pd. A BOM 3/1eKMPOHHbI
3axsam opbuManbHO20 3/1eKMPOHA O0OHUM U3 NPOMOHOB S0pAd 3MO B3aumolelicmBue Ha YpoBHe
N1eMeHmMAapHbIX Yacmuuy. Bzaumodelcmaue ocywecmsigemcs Mexoy KOHKPemHbIM 0pbumasibHbIM
/IeKMPOHOM U KOHKPemMHbIM NPOMOHOM A0pa. Kakue cusibl obecneqyusarom KBAHMOBbIU CKA4éKk
7IeKMPOHHO20 3aXBAMA U Kakue Yciao08us obecnequsarom B3aumoodelicmaue mMexoy KOHKPemHbIMU
3J1eKMPOHOM U NPOMOHOM?

Paccmompum U3BeCmHbIe CUJbl NPUPOOBI. [pAaBUMAUUOHHbIE CUJIbI NPEeHebpexumMo Masbl B8
CPABHeHUU C 3/1eKMPOMA2HUMHBIMU CUAAMU, GOPMUPYOUUMU CMPYKMYpPY amomd. S0epHbie Cusibl
Kopomkooelicmayroujue, paouyc ux dedicmaus nopsaoka 10 ¥ m- 10° m, a, kK npumepy, paduyc nepsol
6oposckoli opbumsi paseH re=0,52917706 - 10 7° m. Paduyc c1aboeo 83aumooelicmaust Umo20 MeHbe.
re = 2 - 10 78 m. Takum obpasom obecnequms 3axs8am opbUMAIbHO20 3/IeKMPOHA NPOMOHOM A0pa
CNOCOBHbI MOJIbKO CUJIbI 3JIeKMPOMA2HUMHOU NPUPOOBI.

Budum, Ymo u opbumasbHoe 0BUXCeHUE 371eKMPOHA BOKPY2 A0pa U CKAYEK 3/1eKmMPOHHO20 3aXB8ama
00HO020 U3 0pOUMAJIbHBIX 3718KMPOHOB 0OHUM U3 NPOMOHOB 90pa 06ecnequsaromcs 00HUMU U MeMU Xe
cunamu. Tak Kakue xe ycaosus NpuBoOsSImM BOpye K CKAYKY 31eKMPOHHO20 3axaama nod dedicmsauem cus
/1eKkmpomazHUmMHoU NpUPoOkbI ecsiu 00 3mMo20 0aHHbIe CUjbl obecneqyusanu opbumasnsHoe 0BuUXeHUe
/1eKmpoHa?

[IpOMOHbI U 371eKMPOHbI UMEom BbidesieHHoe HanpassieHue no BeKmopy cnuHd. 3mo BuUOUMO
AB/ISeMCs C/1Ie0CmBUeM KOoHGuU2ypayuu CusioBbix nosed 4acmuy Ha pacCmosHUSIX CONOCMABUMBIX C
pa3mMepamu 371eMmeHmMAapHbIX 4acmuy. M38eCmHO CNUH - CNUHOBOE B3aumodelcmaue 3/1eMeHmapHbIx
yacmuy, 3dsucsujee om B3AUMHO20 HANPABJIeHUs CNUHOB 4Yacmuy. MOx3HO Npeonosiodums, Ymo
UMEHHO 3MU CNUHOBbIE HaNPAB/IeHUS U onpedesistom pasHUYYy B3aumod0elcmBus 3/1eKmpoMacHUMHbIX
Cus Mexcdy opbumasnbHbIM 3JIeKMPOHOM U NPOMOHOM NPU OpOUMAsIbHOM 0BUMCEHUU 3/1eKMPOHA U NPU
7IeKMPOHHOM 3axBame. YcmaHosieHo, Ymo bema - pacnad npoucxooum MOJIbKO 3d CYém cabbix
B3aumodeticmaudl. Cnaboe s3aumodelicmBue CBS3AHO CO CnuHamu 4Yacmuy. bema pacnad - npouecc
06pamHbIt 31eKMPOHHOMY 3axBamy. JlIo2udHo NPednosIoH UMb, YMO U 31eKMPOHHBIU 3ax8am CBA3AH CO
CNUHOBBIMU HANPAB/ICHUAMU.

Ewé 00uH BaxcHbId momeHm. Cusibl U 3Hepauu NPUBOOSUUE K 371eKMPOHHOMY 3axBamy
0pbuMasnbHO20 3718KMPOHA O00HUM U3 NPOMOHOB S0PA NPUCYWU CUCMemMe CamMo20 amomd, d He
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NPUBHOCSIMCS U3BHE. 3MO NOKA3aHo B ouccepmauuoHHod pabome Tumosa O.A. (Kypwyamosckudll
uHcmumym). Tam xe 00Ka3biBaemcs, Ymo 3axsam 3/1eKmpoHAa BO3MOxeH C /ibol 060/104KU amoma.
Ho ecnu 3axsam 371eKmpoHa 8 NPUHUUNE BO3MOXCeH C /11060l 060/104KU MHO20 3/1eKMPOHHO20 amomd,
Mo no4Yemy oH Moxcem bbimb 3anpeuléH 019 amoma 8o0opoda?

JKCnepuMeHmasnbHoO YCMAaHOBICHO, YMO 3/1IeKMPOHHbIU 3aXBam NPOMOHOM S0pA NPOUCXO0UM
Haubosee BeposimHoO ¢ K - 060/104KU B MHO20YPOBHEBOM amome codepxcaujem 6osbuioe Koau4ecmao
npomoHo8. Ho HelmpoH 8 3mom ciiy4ae He cBob00HbIU. OH ocmaémcs 8 S0pe U He Bbi3bIBAem Kackao
HelmpoHHbIX npespauweHud. lpu 3mom NopsOKoBbIL HOMEp S0pa YMeHbWaemcs, d He yseauqusaemcs
KaK B 3KCNepuMeHmax Ha HaBoOOPOIEHHbIX NOBEPXHOCMSX. A BOM eOUHCMBEeHHbIU U3 BCeX 31eMeHmoB
BAPUAHM C 371IEKMPOHHBIM 3aXBAMOM 8 amome 8000p0o0a Nopoxcdaem cBob600HbIU HeimpPOoH U 0aém xo0
HellmpOHHbIM peakyusmM. Hamu BbICKa3aHo npeonosioxceHue, 4mo nod Bo30elicmBueM NoBEpXHOCMHO20
3apsida 8 amome 8000pOAd, 3AKPenuBlLLIE20CS HA NOBEPXHOCMU, BO3HUKAem 3/1eKMPOHHbIU 3axsam
npusodawull K o06pazoBaHuro cB80600HO20 HelmpoHa. HayuHarom pabomams 3AKOHOMEPHOCMU
HelmpoHHOU GU3UKU N0 MPAHCMYyMAUUU HOBbIX U30MONOB U 3/1eMeHmMoB. BbideneHuro 8 cucmeme
u3bbImo4YHo20 mensia scaedcmaue bema-pacnaaa.

V38ecmHo, 4mo BEpOSIMHOCMb  3/IeKMPOHHO20 3aXBAMAd MeHSemcs B8 3dsucuUMoCmu Om
Xumuyeckux cssizel, 0as/ieHUs, BHEWHUX /IeKMPUYECKUX U MA2HUMHbIX nosel, UuoHU3ayuu. M g nuwy o
BJIUSIHUU NOBEPXHOCMHO20 OMPUUAMEsbHO20 3apsda HA UHMEHCUBHOCMb 3/IeKMPOHHO20 3ax8ama B
amome Bo0opoda 3aKpenuBLUIe20CsS HA NOBEPXHOCMU. K 3HepaemuKke camo2o 3/1eKmMPOHHO20 3axB8ama
MO He UMeem OMHOWeHUS. PACCMOMPUM MEXAaHU3M 3M0o20 BJIUSHUS.

Bo3HUKHOBeHUe Ycmolyuso20 BOOOPOOHO20 C/10S HA NOBEPXHOCMU NpU HABOOOPAMUBAHUU U
BJIUSIHUU 3MO20 CJI05 HA UHMEHCUBHOCMb HISAP 8 3mux yC/10BUSX NOOMBEP@OEHb! 3KCNepUMEHMAsibHO.
AHAIU3 NOKA3bIBAEM, 4YMO BO BCeX 3KCNepumMeHmax C HUKe/b - BOOOPOOHbIMU pPeakmopamu,
HaBoOOPOXEHHOCMb NOBEpXHOCMel 2/1asHoe YCioBue YcnewHbiX 3KCnepumeHmos. [Ipu  3mom
NJIOMHOCMb NOBEPXHOCMHOU HABOOOPOIEHHOCMU U2pdem pewarouyro posib 018 npoueccos HISP.
YbedumernbHbie pesysbmams! nosy4us MakKybpu 3KkcnepumMeHmManbHO U3y4as 3asUcUMOCMb BbIX00d
0onoJsiHUMesibHol 3HepauuU 8 3aBUCUMOCMU OM HAChIWEHHOCMU NOBEPXHOCMU NAiiadus dedmepuem.
Makcumym 0onosIHUMeIbHo20 BbldesieHus 3Hepeuu Habrodaemcs npu  HacbiweHHocmu 8 94%.
EcmecmBeHHO Npednosioxums, YmMO Yem Bbilue NJOMHOCMb HABOOOPAXCUBAHUS, MEM UHMeHCUBHee
3N1eKMPOHHBIU 3aXBam U COOMBEMCMBEHHO UHMEHCUBHEE NPOMeKarom HeUmpoHHbIe peakuuu u
BblOe/ieHue menJid.

Bmopol Bax)HbIlU 3KCNepumMeHmasbHbIl ¢pakm 038y4usn Ha PKXTAULLIM - 26 [7] lpocsupHos A.A.
OH npusBén 0aHHble NO 3KCnepumMeHmMasbHbIM pabomam @IV, u3 Komopbix C1e00Bas0, 4YmMo B
NOBEPXHOCMHOM C/10e HaBOOOPAXUBACMO20 HUKeEJIS KOHUeHmMpauus amomos 8o0opoda 8 100 pas Bbiuie
yem B 2/1ybUHY 06bEMA. Imom Gakm Makxe ykasbiBaem HA mo, Ymo NOBEPXHOCMHbIE 3ppdekmsl 8
HUKeJ1b - BOOOPOOHbIX Peakmopax UMerom peliarouee 3HaqyeHue.

Ewé  00uH  3KCNepuMeHMasbHbIU — Gakm. CompyoHUKU CaHkm-llemepbypecko2o
NoJsUMexXHU4Yeckoeo yHusepcumema u VIHcmumyma npobsiem mawuHosedeHuss PAH  u3yyanu
pacnpedesieHue 8000po0a B Memasn/iudeckux obpasuax, BO3HUKaroujee B npoyecce CmaHoapmmHo2o
MecmupoBaHusi Ha BOOOPOOHOE PACMPeCKUBAHUE. DKCnepuMeHmbl CMAsUIUCh Ha 06pazyax
cmaHdapmHol ¢opmbi U3 Hepxcaserowsel, mpybHod, mocmosol u ammocgepocmodlkol cmasu. bbin
0bHapyx#eH NoBepxHOCMHbIU 3pgpekm. OH 3akiroYaemcs 8 MOM, YmMO B MOHKOM C/loe Memasna y
nosepxHocmu 0bpazya BO3HUKAEem dHOMAJIbHO BbICOKAS KOHUEHmMPAuyus Bo0opodd, Npesbilaroulds
BHYMPEHHIOK KOHUEHMPAuUr B COMHU pd3. Smom NoBepXHOCMHbIU c/1ol MoawuHoU 0Koio 50 MKM
co30aem cBOeobpasHbIl 3KpaH, Npensmcmayouul NPOHUKHOBEHUK BOOOPOOd BHYMPb Memasida.
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Paccmompum  u3uYeckyro cumyauuro, U300padEHHY Ha pucyHke - 4. 30ecb nokasaHa
NoBepxHOCMb HUKesIS (MBép0o2o mesid) HackieHHas 8000pO0OM. Ljugppamu Ha pucyHke obo3HaqeHsb: 1
- NoBepxXHOCMb HukKess (mBépdo2o mena); 2 - amom (NPOMOH) BOOOPOOa B CUTY XUMUYECKUX cBs3el
3aKkpenuBwWUlCS Ha NOBEPXHOCMU,; 3 - 371eKMPOH, cosepuiarowulti opbumasbHoe 0BUMEHUe HA CBOEM
SHepeemu4yeckoM YpoBHe B amome B000po0d, 3aKpenuswemMcs HA NOBEpXHOCMU HuKkena (msépdo2o
mesa). Ha pucyHke ommeyeHo cnuHoBoe 0BUX@CeHUEe (BpawieHue) NnpomoHa BoKpy2 cnuHoBol ocu - 4, 5 -
31eKMPOHbI  pOPMUPYHOLLUE NOBEPXHOCMHbLIU OompuyamesibHbil 3dpss0 HA NOBEPXHOCMU HUKesIs
(mBsépdoeo mena); 6 - NoBEepPXHOCMHbIU UOH HUKesIs (MBEp0o2o mesa), CBA3aHHbIU C amomMoM B000POAd.
XKUpHbIMU CMpesikamu 0603Ha4YeHb! OCYUIIALUU UOHA.

loBepxHOCMHbIU ompuyamesibHbil 3apsaod 06pazoBaH 31eKMpPOHaMU BPALLArOULUMUCS BOKPYe S0ep
nosepxHocmu. [1oBepxHOCMHbIU 3aps0 HUKess He Nno380s8em opbumasibHOMy 371eKMPOHY amomda
Bodopoda 0B8U2AMbCSA B NJIOCKOCMSAX NEPNeHOUKYAPHbIX nosepxHocmu. OpbumasibHbIl 371eKMpoH
Moxem 0BU2AMbCS  MOJbKO B NJIOCKOCMAX —NAPAJ/Ie/ibHbIX NOBEPXHOCMU U COBepldms
KosiebamersibHble 0BUMCeHUS NJIOCKOCMU opbumabl Bo3/ie CpeOuHHO20 3Ha4YeHus. Ecau amom sodopoda
Haxodumcs 8 CBOOOOHOM COCMOSIHUU, MO HaxoxcoeHue opbumasibHO20 3/1eKMpPOHA PABHOBEPOSIMHO 0151
BCeX MoYyeKk BOKPy2 S0pa (NpomoHa). A B8 yC/I0BUSIX HABOOOPOMEHHOU NOBEPXHOCMU Npoucxodum
ynopsdoyeHue 0BUXeHUS opbumasnbHO20 3/IeKMPOHA U OH ¢ Haubosibuiel BepOSMHOCMbIO HaX00UMCS B
obsiacmsx, 8 KOMopbIX 0pbumbl CMpemMamcsa bbimb NAPAIIE/IbHbIMU NJIOCKOCMU mBépdo2o mesd. Bom
0151 Ye20 HyXHbl HaABOOOPOX(EHHbIe NOBEPXHOCMU HUKe/Is B YCMAaHOBKax Poccu.

Vace ommeyanack BaxHOCMb COBNAOGHUSA CNUHOBbLIX HANPABIeHUU NPOMOHA amoma 8000poadq,
3aKpenuBWe20Cs HA NOBEPXHOCMU U €20 opbumasnabHo20 371eKmpPoHa 018 UHMeHcudukayuu
371eKMPOHHO20 3aXBamMa B8 3MUX YC/108USIX. Yem yawse 3mo npoucxodum, mem UHmeHcusHee 3axaam. V1
30eck pewiaroujee 3Ha4yeHuUe UMerom Pe3oHaHCHbIe SBJICHUS.

Bo3HUKaem BoNpoC, Ymo C Yem pe3oHUpyem, Ymo MO 3d NPOUECChi? Bo-nepBbix, OmmMemum, Ymo
memnepamypHbit  nopoe  Habsdaemcss MoJIbkO B8  3KCNEpUMeHMax C  HaBoOOPOXeHHbIMU
NnoBepxHOCMAMU. B Kasumupyrouwux MUOKoCmMax U 0elmepupoBaHHbIX ~Memasiax 3mo2o
IKCNepUMeHmMamopbl He OMMeYarom.

B HUXHed 4acmu pucyHKa - 4 u3obpax;ceHbl NpUNOBEPXHOCMHbIE UOHbI HUKes1s (MmBépoo2o mesa) ¢
3aKpenuBLWIUMCS B CUJTY XUMUYECKOU CBA3U amoMoM BOOOPOOd Ha NOBEPXHOCMU. MoH KpUCMasiu4deckol
pewémku cosepwiaem ¢ onpedesiéHHol yacmomod u amniumyoold OCUUIIAUUU BO3J1E NOJIOMEHUS
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pasHosecus. MakcumasibHasa 4acmoma ocuuIIAuuUlt UOHOB 8 Kpucmasie umeem nopsadok 107> pad/cex.
InekmpoH amoma Boo0opodd, CBA3AHHO20 C UOHOM HUKe/S (mBépoo2o mesa) cosepuidem 8 OCHOBHOM
COCMOSAHUU BPAUeHUe BOKPY2 NPOMOHA ¢ Yyacmomodl nopsoka 107° pad/cek. Sma yacmoma nocmosHHA
U He 3asucum om memnepamypbl. A B0m Yacmoma oCyuIIaYuUt UOHOB KPUCMA/I/IA B AH2APMOHUYECKOM
npubsuxceHuu (@ mosibko makoe npubsuxeHue coenacyemcs C 3KCNepumMeHmom) 3asucum om
amniumyobl, @ amniumyoa B8 CBOK 04epedb 3dBUCUM OM memnepamypsl. Takum ob6pa3om, npu
U3MeHeHUU memnepamypbl Kpucmasaa (paboye2o azeHma peakmopa) 4acmomsl KosaebaHul uoHoB
UBMEHSIIOMCS U BO3HUKAKOM NOJIOChI 4ACMOM KPAmHbIe 4acmome BpauieHusi 3/1eKmpoHa 8 dmome
B0oOopoda. Tak B CBSI3Ke UOH NOBEPXHOCMU - BOOOPOO BO3HUKAEM pPe30HAHCHOe B3aumodelcmsue.
Heobxooumo dobasums, YmMo Yacmoma oCUUIIAUUL UOHOB 3dBUCUM HEe MOJIbKO OM memMnepamypbl, HO
U om Maccol U 06bEMA UOHOB. IMO NPUBOOUM K MOMY, YMO Pe30HAHCHbIe NOJIOChI Y PA3HbIX
HABOOOPOX(EHHbIX MAamepuasos8 pPaziu4Hbl. Ymo u nposiBAsSemcs B PA3/IUYHbIX NOPO2OBbIX
memnepamypax Ha HaBooOPOXeHHOU NOBEPXHOCMU PA3/IUuYHbIX Mamepuasnos. Ko2oa Ha pe3oHaHCHbIX
yacmomax CNUHbI OPUEHMUPOBAHbLI NO 0OHOU JIUHUU, MO CUJIbI 3/1IEKMPOMACHUMHO20 B3auModelcmBus
npuBoOsSM K KBAHMOBOMY CKAYKY, CBA3bIBArOUIEMY NPOMOH U 3/71eKMPOH B HelUmpoH. Eciu Hem
npedsapumesibHo20 Nodo2pesa akmMuBHOU 30HbI peakmopa Poccu, mo opbumasbHbil 371eKMPOH
npakmuyecku He nonadaem nod 0delicmBue 371eKMPOMA2HUMHbBIX CU NO OCU CNUHOB NPOMOHA U
anekmpoHa. OCb NPOMOHA OPUEHMUPOBAHA NEPNeHOUKY/IIPHO NOBEPXHOCMU, a opbumasbHbIl
271eKMPOH 0BUXEMCS B NJIOCKOCMU NAPAsiiesibHol NOBEPXHOCMU U UX OCU NAPAJIIe/ibHbl U PA3HECeHb! B
npocmpaHcmae. A Bom NpuU HA2pesaHul, CBA3AHHbIE C NOBEPXHOCMbIO AMOMbI BOOOPOOd (NPOMOHbI)
Ha4yuHarom CoBepuwams Xdomuyeckue KosiebamesbHble O0BUXCeHUS BMecme C KOoaebaHusmMu UOHOB
nosepxHocmu Hukesns. OCb CNUHA NPOMOHA MAK Xe cosepuiaem KosebamesibHoe 0BUMEeHUe,
ocyusupyem ¢ 4yacmomodl CBA3AHHO20 C NPOMOHOM UOHA KPUCMA/IIUYecKol pewémku. lonoxeHue
NJI0OCKOCMU 0pbumbl  3/1IeKMPOHA Kosebnemcs Bo3/ie CpedHe20 NOJIOXEHUS U NPaKmMuyecku He
peazupyem Ha memnepamypy, mak Kak, Bo-nepabiX, N00YUHSemcs 0elicmauro NOBEPXHOCMHO20 3aps0d,
a BO-8MOopbIx, 0ax)ce cB0OOOHbIe 371eKMPOHbI B KPUCMAJIIAX O4eHb ¢/1abo peazupyrom Ha memnepamypy,
nodyuHssacb cmamucmuke ®epmu-Aupaka. lpu nodoepese 00 pe3oHAHCHbIX 4acmom (Nopo20Bas
memnepamypa) ocb 0pbUMAIbHO20 371eKMPOHA HA4yuHaem 4acmo cOauXamsca Nno Yy ¢
Kosebiowelics cnUHoBOU OCbHO NPOMOHA, YMO NPUBOOUM K PE3KOMY YBE/IUYeHUr) BeposimHOCMU
3axB8ama 3/1eKMpPoHA NPOMOHOM. [Ipouecc 3aKaH4uBaemcs HoBbIM CBA3AHHbLIM COCMOSHUEM CUCMeMb]
NPOMOH - 371eKMPOH B popme HellmpoHA. BepossmHOCMb 3/1IeKMPOHHO20 3aXBamMa 8 amome 8000pood B
Makux ycaoBusax yseauqusaemcs. B cucmeme nNosSBASemMcs MHo20 CBOO00HbIX HelimpoHo8. Ha4yuHarom
2pPeKmuUBHO  NPOSBIIMbLCA — 3AKOHOMEPHOCMU  HeUmpoHHOU — Pu3uKU.  MexaHu3mbl — 3mux
3aKoHOMepHocmel oNUChIBAIOMCS B PAMKAX U3BECMHbIX 3HAHUU s0epHoU Gu3uKuU, meniopusuku u
pusuku msépoo2o mena.

3.2. MexaHu3m 06pazoBaHusi X0/100HbIX HEIMPOHOB B YC/I0BUSIX 3/1eKMPUYeCKo20 paspsod.

Kak ommeyqasnock Bbiuwie, HeobXxo0UMbIM YC/I0BUEM 3/71eKMPOHHO20 3aX8AmMad 8 amome 8000po0d
AB/ISEMCSA XUMUYecKoe 3akpensieHue amoma Booopoda HA NOBEPXHOCMU OMPUUAmesibHo20 3apsadad.
TonbKo B 3MuX Cneyuguyeckux Guauyeckux YcioBUsSIX npoucxooum obpasosBaHue HelmpoHoB
BC/1e0CMBUE 371eKMPOHHO20 3aXBAMad U NPOMeEKArom peakyuu HempoHHOU puU3UKU.

B ka4ecmae npumepa obpazoBaHusi HelimpoHoB Ha HaBOOOPOXEeHHOU NOBEPXHOCMU, PACCMOMPUM
doknad npogeccopa Kaumosa A.M.: “VismepeHue NOMOKOB X0JIOOHbIX HEUmpPOHOB U MS2KO20
PEHM2eHOBCKO20 U3JIy4eHuUss B NJId3MO - XUMUYecKoM peakmope”, 8 KOmMopoM npedcmassieHa
OpU2UHA/IbHASI 3KCNepUMeHMAsibHAas yCMAaHoB8Ka u N0OPobHbIe pe3y/ibmamsl usmepeHud. [7].
Yemaroska npedcmassigem coboll nasMompoH Ha 0CHoBe 0y208020 paspsoda. [1od Bozdelicmsuem dyau
Ha HUKesieBbIX 3/1eKmpooax BC/1e0CMBUEe UX 3pO3UU BO3ZHUKAKOM U pa3bpbi32uBar0MCcs MUKpPOYACMUUb!
Hukesns. 3mMo NpuBooUM K GopMuUpoBaHuro 0baacmu eemepoeeHHol niasmbl. Yepes 0671aKo
MUKPOYacmuy, HUKessi (2emepoeeHHoU NJia3mbl) NPO2OHSIeMCsl CO ckopocmbto 10 m/cek BoosiHoU nap.
llpu BbicoKoU memnepamype BoOAHOU nap ouccoyuupyem, npoucxooum Hapabomka s8000po0d,
Komopbil B3aumodelcmByem C NOBEPXHOCMb HAHO YACMUU HUKEJIS, NOJIYYaroUiUXCS NPpU B3pbiBe
MUKPO Kanesiek HuKess. Bo3HUKarom HasooopoXeHHbIe HaHOKIaCmepPb! HUKEJIS. HaHoKacmepb! HUKesIs
b6bICMPO OX/1aX#0ArOMCS B NOMOKE BOOSHO20 NAPA. MO CBA3AHO C MeM, YO Y HAHOK/IACMEePOB BEeJIUKO
OmHoweHue niouwadu K macce (06bémy). lNpu ox1axc0eHuu HAHOKIacmepa Hukesis 00 nopo2osoll
memnepamypsi (1000 - 1200°C) Ha NOBEPXHOCMU HAHOKAACMEPAd NPOUCXO0UM 371eKMPOHHbIU 3axBam,
popmupyromcs cBo600HbIe HeUMPOHbI. Ha4uHarom npomexkams HelmpOHHbIe peakyuu.

JKcnepumeHmMasbHas ycmaHoska bbia ocHauieHa 0BymMs munamu HelmpOHHbIX O0amYuKos,

KOMOpble UKCUPOBAIU NPU 3AX3CU2aHUU Naa3msl HelmpoHHbIt nomok 8 10° —10° HetimpoH/cex. lpu
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OMKJIKOYEHUU NJIAa3Mbl NOMOK HempoHoB bbiIcmpo cnadai. [1pu 3mom ec/iu NOC/Ie OMKJIHOYEHUS NA3Mb]
nodasasacb Booa (BoOsHOU Nap), mo ewé HecKo/bKo CeKyHO Hab/ooanucb Mesikue BCNaecKu
HelimpoHOB, KOMOPbIX He bbl10 NpU NOOAYe ap2oHd. Bom smu mesikue BCnIecKu u CMymusiu npogeccopa
Knumosa A.M. u oH desiaem 861800, 4o Npubopbl puKcUpyrom HelmpoHHbIU NOMOK, “HO Mbl CHUMAEM,
Ymo 3MOo He coBcemM HelmpOHHbIU NOMOK, a neutron like particles” (HelimpoHono0obHbIe Yacmuuysbl,
npum. asmopa,.

JKcnepumMeHmMasnbHas yYcmaHoska Kaumosa A.M. 6bia OCHAUWEHA MAakxe CNekmpoMempom,
KOmOopbIl NOKA3A1 NPUCYMCMBUE B SKCNEPUMEHMA/IbHOU YCMAHOBKe aMOoMOB KUC/10po0d U ¢gmopa. Kak
omme4aem Knumos A.M.: “kaszanocb 6bI NpOCMO NPeonooduUmsb. KUC/I0pod + B0OOPOO (NPOMOH) =
¢mop. Ho Hem”. lpogeccop Knumos A.M. Bce20a ¢ ysarceHuem OmHOCU/ICA K KYJIOHOBCKOMY bapbepy.
[o3momy oH ulem uHoe 0bbsSICHeHUe 3KCNepUMeHmasbHbIM OaHHbIM. HO HU KaK He »esds Npu3Hame
04eBUOHOe, m.e. BO3HUKHOBEeHUE CBOOOOHbIX HemPOHOB HA HABOOOPOIEHHbIX NOBEPXHOCMSAX HUKEsIS
KaK pe3ysibmam 3/IeKMpPOHHO20 3ax8ama 8 amome 8o00podd, 208opum 0 K - 3axsame 8 Hekoel 2-x
s0epHol Mosiekyse, Komopads obpasyemcs Ha HaHoknacmepax. “O0uH waz 0o X0/00H020 CuUHMe3d B
a0pe. B samux MoJieKyax 8e/luka BeposmHocmsb K - 3axaama u npoucxoosam sodepHbie peakuuu”. [7]. Ho
npu K - 3axsame 8 MHO20YpPOBHEBLIX cUCMeMax He bydem moeo MHo2006pasus 3¢pgekmos HelmpoHHOU
pusuku, Komopbie Habaodaromcs B8 onbimax A. Poccu, A.l. [Mapxomosa, A.A. KopHunosod, ¢
06pa30BaHUEM MHOXECMBA HOBbIX U30MON0B, 31eMeHMOB U BbloeseHUeM menJsid. Bedb 8 3moMm ciydae
HelimpoH He cBobo0eH u ocmaémcs 8 cocmase 50pd.

A BOm ecnu npusHams HelUmpoHbl GuKcupyembie 0ByMs Budamu npubopos 3a peasibHble
CBO6OOHBIe HelimpoHbI Mo 06pa30BaHuUe ¢pmopa u3 KUC0podd CMAaHOBUMCS eCMeCmMBeHHbIM B8 PAMKAX

HelmpoHHoU ¢usuku. 00 +3n=,00 — 6ema_ pacnao=gF ; (6)

Kak BUOUM HU KAKUX «3KCmpasazaHmHocmel». Bcé B pamkax Xopowio usy4eHHol HelmpoHHoU
pusuku. Ho Ha 3mom ucmopusi ¢ NpouU3BOOCMBOM CBOOOOHbIX HEIMPOHOB HA ycmaHosKke Kaumosa A./.
He 3aKkoH4Yu1ack. Yepes 08a 2o0a 8 2022 200y HellmpoHHbIU damyuk u3 ybHbl 0py202o (yxe mpembezo)
muna no caosam Kaumosa A.M. NOKasas 3awKajuBaroUlyro UHMEeHCUBHOCMb HelUmpoHOB U anbga
yacmuy. ¥ onamb BCé cBooumcs K HelmpoHonodobHbIM Yacmuyam. JOMUHAHMHAas uoes O
“HetimpoHonodobHol Yyacmuue” He no3sosisem npogeccopy Kaumosy A.V. Bepums 2/1a3am CBOUM.

Habsirodaemoe B8 naasmMo - XUMu4eckom peakmope Kaumosa A.M. Msekoe peHmeeHOBCKoe
U3/lydyeHUss mMak e csudemesnibCmayem O 3axB8ame XOJ00HbIX HelUmpoHOB. 3axBam X0/00HbIX
HelimpoHoB npuBodum, Hapsdy ¢ bema pacnadom, K NPOUECCam BHympeHHeld KOHBepcuU, NPU KOMOPbIX
BO3HUKAem Msi2Koe peHmMeeHOBCKOe U3J1y4YeHue.

B 3aksto4eHue 0aHHo20 NyHKMa ommemum, Ymo ¢usuxka XTH 8 dy208oM njiasmompoHe Bayaesa
A.B. u nnaamompoHe Knumosa A.M. oduHakosa. Ha mex e mexaHu3max obbsicHsemcs gusuka XTH 8
akcnepumeHmax Cassamumosol M.b. u 8 3kcnepumeHmax 3aliuesa-roouHa ¢ merouium paspaoom.

4. AsneHue mpaHcmMymauyuu 8 6uos102u4ecKuxX cucmemax.

Bbickaxem npednosioxeHue o eduHol npupode 3¢pekmos KopHunosol A.A. u A. Poccu. B
buosoeuYeckux cucmemax Mak e Kak u 8 peakmope POCCu BO3HUKAKOM XO/I00Hble HeUmpPOHb! Ha
HABOOOPOXCEHHbIX NOBEPXHOCMSIX.

B cBs3u ¢ memol buosioeu4eckol mpaHcMymayuu Bo3HUKAem BONPOC, A BO3MOXEH JIU NPOLECC
KBAaHMoB020 nepexoda B000poda B HeUmpoH B ycio8usx buonocudeckol cpedbi? BO3MOMHO Ju
CywecmaoBaHue HaBooOPOXeHHbIX nosepxHocmel B8 6UOI02UYeCKUX OP2aHU3MAax, MAakux Xe KAk,
Hanpumep, Ha NOBEPXHOCMU HEOP2aHUYECK020 HUKess? OmBembl BUOSMCS NOJIOXUMEbHbIMU.
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Puc. 5. Cxema bununudHo2o cos buonoaudeckold membpaHsbl
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Puc. 6. CmpyKmypHas Xumu4eckas popmyaa 20/108Ka AuNUAA.

B buonozudeckux opeaHu3Max Cyuw,ecmsytom 02pOMHbIE HABOOOPOX(EeHHbIe NOBEPXHOCMU. 3mMo
buonoeuyeckue membpaHsl. buonozudeckue MembpaHbl popmupyromcs 8 BOOHOU cpede Memodom Camo
cbopku u3 gocponunudHbix mosaekys. PocgoaunudHas mosekysna uzobpaxceHa Ha Puc. 5 cneaa.
Mounekyna ¢ocgonunuda cocmoum, Kak BUOHO HA pUCYHKe, U3 NosipHOU (2udpopusibHol) 20/108KU U
08yx 2UOPOPObHBIX Y21eBo00pOOHbIX XBOCMOB. B cusy 3mux csolcma ¢ochonunudHbie MosieKy/ibl 8
B0OOHOU cpede 0bpaszyrom bununudHblie MembpaHb! Kak uzobpaxeHo Ha Puc. 5 cnpasa.

Ha pucyHke - 6 u306pax;eHa cmpyKmypHas xumuyeckas ¢opmysa 20108Ka aunudd, KOMopas Ha
Puc. 5 u3zobpaxceHa B Buoe Kpy#cka. Mbl BUOUM, 4YmMO NOBEpxHocmMb buoso2udyeckol mMembpaHsl
npedcmassisgem coboll NOBEPXHOCMb U3 AMOMOB ye1epodd CO CBS3AHHBLIMU C amomamu yesnepoda
amomamu Boodopoda. To ecmb buosocudeckas membpaHa npeocmassigem cobold udeasbHyH
HaBOOOPOICHHYIO Ye/1ePOOHYH NOBEPXHOCMb.

Hanuyue B 6uOM02UYECKUX OpeaHU3Max HABOOOPOXEHHbIX nNoBepxHocmel npusooum K
06pazoBaHuro cB0600HbIX HelUmpPoHOB, NPUBOOAWUX K MPAHCMYMAUUU XUMUYECKUX 3/1leMeHmoB. Imum
06BSACHAOMCS 3KCnepumMeHmsbl KepapaHa ¢ KypuHbiMu sduamu. KepspaH KOpMus Kyp KOPMOM He
codepyauwjumM Kasbyus, 3ameHus Kaabyul Kasuem. [Ipu 3mom Kypbl Heciu [dya ¢ Kaabyuesol
ckopsynod. Omo obbsicHaemca 8 pamkax HelmpoHHoU ¢u3uku. Kaaud, 3axsamsbias cBobOOHbIe
HelmpoHbl,  BO3HUKArOWUe HA  HABOOOPOMEHHOU NOBepXHOCMU  buosio2udeckux  Membpar,

npespauwjaemcs 8 Kaabyud.

YK +n—gK — 6ema_ pacnad—>5Ca+e +v  (7)

KepspaH He 6bi1 u3UKOM U ObBSACHAI NOJIyYeHue KaabUus NpucoeouHeHuem K g0py Kaaus
npomoHa. s ¢pusukos 3mo b6b1/10 He NpuemMIeMo U OHU HACMEXAIUCh Hao HUM.

5. UanyyeHus HU3Ko3Hepzemuy4ecKux 0epHbIX peakyudl.

Vcxo0s1 u3 mo2o, YmMo Mbl CBS3bIBAEM HU3KO3IHepeemuyeckue sI0epHble peakuyuu ¢ U3BecmHbIMU
peakuyuamMu cuUHmesa u pacnaod, mo u sce uziyqeHus 8 LENR-peakmopax coomsemcmayrom 3mum
PeakyusiM. 3mo u3J/ly4eHus: Belw,ecmaeHHbIX Yacmuy - HelmpoHbl, anbga Yacmuusl, bema yacmuybl
(371eKMPOHbI), KOHBEPCUOHHbIE 3/1eKMPOHbI. BO3MOMCHbI B NPUHUUNE 0adxce OCKOJKU OeneHus. Eciu
Hanpumep, B NOPOWIKe HUKesIs OKAMCYMCS B Ka4ecmse C/y4alHbix npumecel amombl YpaHa-238 wiu
mopusi, Mo Npu 3axsame HellmpOHOB BO3MOXCHO 06pa30B8aHue NJ1ymoHUs U ypaHa-233 ¢ Noci1edyrouum
OesleHueM Ha OCKOJIKU. BmopbiM munom usaydeHul 8 LENR-peakmopax A8/gHmMca GOMOHHbIe
U3JIYYeHUs - 2aMMa KBAHMbI U MS2KUU peHmeeH. Msekuli peHmaeH CBA3AaH C NPoueccom BHympeHHel
KOHBepcuu. bema pacnad u 3/1eKMPOHHbIU  3aXBAM  CONPOBOMOAKOMCS  BbICBOOOXOeHUeM
aHmMuHelmpuHO U HelmpuHo.

B peakmopax ¢ HABOOOPOIEHHbIMU NOBEPXHOCMAMU uccaedosamernell youssasem He moJibKO
HU3KUU YpoBeHb UOHU3UPYOWUX U3/1yYeHul, HO 0cObeHHO NpakmuyYyecku NosiHoe omcymcmaue 2aMmMa -
uzsydeHud. Imo obbsCHSIemcss meM, Ymo NpU 3axsame XO0100HbIX HeUmpoHOB 10pa B036y#0aromcs
c1a60. Mo U30MepHbIe BO36YxOeHUs. VI3omMepHoe Bo3byxoeHue CHUMaemcs no KaHasay bema pacnada
WU no KaHasay sHympeHHel KoHBepcuu. B oboux ciy4asx eamma ussydeHue omcymcmsyem. [amma
u3sydeHuss Habaoaromcs npu CusibHoM B036yx#OeHuu s0pa. Ewé B8 1938 eody lopmaH u bH34ep
06HapPy@#UAU UCNYCKaHUe 3/1eKMPOHOB BHYMpPeHHel KOHBEepCUU Beujecmsamu, 3axBambiBAOUUMU
HelmpoHbl. VI38eCmHO, Ymo B Npoyeccax BHympeHHel KOHBEepCUU UCNYCKAHUe YECMKOo20 2amMma
u3/1y4eHuss nodassieHo u Hab1o0aemcsl MoJsibKo Ms2KUU peHMEeeH.

BbIB0ObI

1. B 6016100 COBOKYNHOCMU MBEPOO YCMAHOBICHHbBIX 3KCNEePUMEHMAslbHbIX GaKkmoB No HOBbIM
ABIeHUSIM 10epHOU  (U3UKU Hem Hu4ye2o 3d2ado4YHo20 U CMpPAaHHo2o. Bcé nodoaémcs aHanuszy u
00bSICHeHU0 B PAMKAX U3BECMHbIX 3HAHUU s0epHol usuku. Ko2da npou3BoOUmMCs aHaau3
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SKCNepumMeHmMoB NO HOBbIM ABJIeHUSM S0epHoU Pu3UKU, crredyem B Nepsyro o4epedb onpeoesiumsCcs C
BuUOdOM u3suyeckux yciosudl, 8 KOmMopbiXx npomekarom HISP. Toeda cmaHym NOHSIMHbI U MexaHu3mbl
peakyud.

2. lpu aHanuse 3KcnepumeHmMoBs NO HOBbIM ABEHUSM A0epHOU GuU3UKU HeobxoOumo 4émKo
pasoeniums X000HbI0 [0epHbIl cuHmes (XSC), om xonodHod mpaHcmymauuu g0ep (XTH). XAC
Habirodaemcs 8 YCa0BUAX Kasumupyrowel #Uuokocmu. B 3mux yc/ioBusix Bo3HUKaem pacnpeoesieHue
Makcsenna ¢ BbICOKO3IHEP2UYHbIMU YaCMuuamMu B8 XBOCMeE, CNOCObHbIMU NPeodosiems KyJ10HOBCKUU
bapbep, a nJiomHas cpeda ycuausaem myHHesbHbIU 3¢pgdexkm. Ocobbie ycnosus 0189 XSC Bo3HUKArOM npu
delimepuposaHuu memasnos. 30ecb GayKmyayuu 371eKmpoHOB NPOBOOUMOCMU CO30arOm SKPAHbl,
NoHUX@caroujue Ky/oHo8cKull bapbep delimoHoB Ha 0ecssmKu NopsoKos. [pu meyeHuu peakuut XAC cpeda
ocmaémcsa xos100Hol B CpasHeHuUU co cpedol Niasmbl MepMosiOepHbIX peakyud. Duuka xos00HolU
mpaHcmymauuu soep (XTS) CBA3aHA ¢ 371eKMPOHHbIM 3aXBAMOM B amome B000po0d, 3aKPenuBuIe20Cs
HA NOBEPXHOCMU U NOCedyrouleeo HelimpoHHO20 B3aumooelicmaus. 30ecb peyb Boobuie He udém o
memMnepamype Kak napamempe @du3Uu4ecko2o fBeHus. HelmpoHy 0719 NPOHUKHOBEHUs B $0po
be3paznuyHa memnepamypa cpedbl. TpaHcmymauus soep, Bciedcmaue 3axsama HellmpoHd, HAa38aHa
X0/100HOU no npuduHe nymaruubl XIC u XTH.

3. CnoxHocmb aHasausa skcnepumeHmos no XSAC u XTS cssi3aHa ewé ¢ makum MOMEHMOM.
Peakyuu 00H020 muna nNopox<oarom BCe0CmBUe CBOe20 MeYeHUs, peakuyuu opy2020 mund. Hanpumep,
peakyuss XAC, Kak U NOJIOXEHO peakuuu CcuHmesda, npomekaem C Bbloe/ieHuemM HelmpoHOB.
Bbidenuswiuecs HelmpoHb! 3aXBAMbIBAOMCS OKPYXCArOWUMU S0PAMU, U 3MO NPUBOOUM K Peakyusim
pacnada u mpaHcmymauuu goep. [loc/iedHue Mo2ym Bbi3Bame UenoyKy npespauieHud, 8 mom yucsie He
UCKJTFOYeHb! U peakuyuu deneHus. Omcrooa u MHo200bpasue npossaeHus ussiydeHud.

4. Celiyac 2nasHas 3adava uccnedosamesiell BUOUMCA B8 UHMEHCUpUKAuuu npoueccos
71eKMPOHHO20 3aXBAMA HA HABOOOPOIEHHOU NOBEPXHOCMU U BbIX00d BbICOKOIHEP2eMUYHbIX YACMUU, B
YC/I0BUSAX KABUMAuUU (2u0poduHamu4eckol u akycmuyeckol) 8 Uesisx NPaKmu4Yecko2o UCNO/Ib308AHUS.

5. SoepHble peakmopbl HA HU3KO3IHEP2eMUYECKUX SO0EpHbIX peakyusx o0enarom S0epHYH
SHepeemuKy NO Hacmoswemy 3enéHol u be3onacHou. VoHu3upyrouwue u3/ydeHus umerom HU3Kul
YPOBeHb U J1e2Ko 3KpaHupyromcs. Omcymcmaue 60/1buiux 06bEMOoB 0e/iuLe20Cs Beuecmad UCKIYaem
BO3MOXCHOCMb KAMACMPOGDUYECKUX B3PbIBOB U 3apaxceHusi 60/1bwux meppumopud.

Jlumepamypa

1. Philip M. Morse, THERMAL PHYSICS, W. A. BENJAMIN, INS. NEW YORK, AMSTERDAM, 1964.

2. Fleishmann M. and Pons S., Electrochemically Induced Nuclear Fission of Deuterium J. Elect.
Chemistry, 261, 301-308, (1989).

3. A.B. Karabut, Ya.R. Kucherov, I.B. Savvatimova., THE INVESTIGATION OF DEUTERIUM NUCLEI
FUSION AT GLOW DISCHARGE CATHODE. FUSION TECHNOGY VOL. 20 DEC. 1991 (P. 924 - 928)1.

4. Parkhomov AG, Karabanov RV, Belousova EO. Investigation of LENR Processes Near
Incandescent Metals. Proceedings of the 23rd International Conference on Condensed Matter Nuclear
Science, Xiamen, China, June 9-11, 2021. J. Condensed Matter Nucl Sci 2022, 36:362-376,
https://yadi.sk/d/sZOkkEMQkxDjvg.

5. Kervran L. Biologial Transmutations. Happiness Press, USA, Magalia, California, 1998.

6. Rossi F. Patent USA number 9115913 "liquid heater”, issued on August 25, 2015.

7. PROCEEDINGS of the 26-th RUSSIAN CONFERENCE on COLD NUCLEAR TRANSMUTATION of
CHEMICAL ELEMENTS and BALL LIGHTNING. MOSCOW, September 28 - October 2, 2020.



XII INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 19-20.11.2024

Technical sciences

ANALYSIS OF THE EFFECTIVENESS OF USING A DETANDER-GENERATOR UNIT INSTEAD OF A
THROTTLE IN GAS DISTRIBUTION SYSTEMS
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AHAJIN3 SODEKTUBHOCTU NCIOJIb30BAHNA AETAHAEP-TEHEPATOPHOIO ATPETATA
BMECTO POCCEJIA B TA3OPACTIPELE/INTEJIbBHBIX CUCTEMAX

MyKonbsiHy, ApceH

TawkeHmckul eocydapcmaeHHbIl mexHuUYeckul yHusepcumem um. M. Kapumosa
Jpeawesa Jjunbbap

TawkeHmckul 20cydapcmaeHHbIl mexHu4Yeckud yHusepcumem um. V. Kapumosa

Abstract

One of the directions of energy-efficient technologies in the energy sector is the use of
detander-generator units (DGU), which help increase the efficiency of energy carrier generation
when converting high-pressure natural gas energy. Despite numerous scientific studies dedicated
to using the energy from the excess pressure of natural gas for electricity generation, the issues of
developing methods to assess the efficiency of DGUs at gas distribution stations and points (GDSP)
remain insufficiently explored. The aim of this paper is to assess the efficiency of using detander-
generator units instead of throttles in gas distribution systems. The research showed that replacing
traditional pressure-reducing devices (throttles) with DGUs can increase the exergetic efficiency of
the GDSP by more than one and a half times, which confirms the effectiveness of using DGUs
instead of throttles at gas distribution points. High energy efficiency of the proposed scheme for
utilizing detander-generator units for electricity generation was also proven, based on the
exergetic method of thermodynamic analysis.

AHHomayus

O0HUM U3 HanpassieHul 3Hepeo3pPeKmMUBHbIX mexHo/o2ul B SHEpeemuKke SBJASemcs
ucnosib308aHue  0emaHoep-eeHepamopHbIx —azpeeamos  (AA),  Komopbie cnocobcmsyrom
NOBbIWEHU 3pdekmuBHOCMU 2eHepayuu 3HepeoHocumeseld npu Npeobpaz’oBaHuU 3Hepauu
BbICOKO20 0aBJIeHUsI NPUPOOHO20 2a3d. HecMompsi Ha MHOXeCMBO HAy4YHbIX UCC/Ied0BaHud,
NOCBAWBHHbIX UCNOJIb30BAHUIO 3Hepauu U3bbimoYHo20 0assieHus NPUPOOHO20 2d3a Oonif
BbIpAbOMKU 371eKMPO3HEp2Ul, BONPOCk! pa3pabomku Memooos oueHKU 3pdekmusHocmu AIA Ha
2asopacnpedesniumesibHbIX CMaHyusx u nyHkmax (MP) ocmaromcs He0oCMamoYyHO U3yYeHHbIMU.
Llenb 0aHHOU cmambu 3AK/IHO4AEMCA B OUEHKe 3¢dekmuBHOCMU NpuMeHeHus o0emaHoep-
2eHepamOopHbIX az2pe2amos BMecmo opoccesiell 8 edzopacnpedesumersibHbIX —CUCMeMax.
ViccnedosaHus NoKasasau, 4mo 3dmeHa mpaoduUUOHHbIX YCmPoUcmB NOHUMeHUs 0adsJieHus
(Opoccenetl) Ha [JFA no3sonsgem ysenudums 3kcepeemudeckud Kr/4 [Pl 6oee 4em 8 noimopa
pasa, 4Ymo noomsepxoaem 3¢oekmuBHOCMb UCNOAb308aHUA LA Bmecmo opoccenel Ha
2asopacnpedesniumesibHbIX  NYHKMax. Takxe ©6biia 00KA3aHa BbICOKAS  3Hepeemuyeckas
3ppekmusHocmb npedsazaemol cxembl UCNOJIb30BAHUS O0emaHOep-2eHepamopHbIX azpe2amos
019  BbIpabomKu  3/1IeKMPO3HEpaul,  OCHOBAHHAS ~ HA  3KCepeemuyeckoM  Memooe
MepMOOUHAMUYECKO20 aHAIU3A.

Keywords: natural gas, detander-generator, exergetic efficiency, gas distribution point, gas
heating, throttle, electricity generation.

KntoyeBble €/108a: NpupoOHbIl 2as, OemaHoep-eeHepamop, 3Kcepeemuyeckul K/,
2azopacnpedenumesbHbil NYHKM, Nodo2pes 2a3d, 0poccesib, BbIpAbOMKA 3/1eKmpo3Hep2UU.
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BsedeHue. Bonpocbi 3HEP203(heKmUBHOCMU MEXHOI02UYECKUX NPOUECCOB 3/IeKMPOIHEPLEMUKLU,
KaK Ha cmaoduu eeHepayuu, mak u nompebieHus 31eKmpo3HepaulU U2parom BAXHYH PoJib B IKOHOMUKE
71106020 20Ccydapcmaa.

B nocnedHee Bpems bosbwioe BHUMAHUE YOensemcs pazBUMUI  3HEP203(PGeKmuUBHbIX
mexHos102ul, NO3BOJISHOWUX CHU3UMb pAcXod MONAUBA HA NPou3BodCMBO 3nekmposHepauu [1]. C
pasBumuem U BHeOpeHUem HOBbIX MexHoIo2ull 3Hepeonpou3BoO0CMBa, Bce bosbuiee BHUMAHUEe
HanpasaeHo Ha BONPOChbI COBMEWeHHO020 NPOU3BOOCMABA 3Hepeuu U eé UCNOJIb30BAHUS B Kayecmae
Bmopu4yHo2o  pecypca [2,3]. OOHUM U3 mMakux HanpassieHul — ABAAemcs  NpPUMeHeHue
27IeKMPO2eHepuUpYOWUX YCMAaHoBOK B Bude OemaHoep-2eHepamopHbiX azpezamos ([rA) [4-7],
NO3BOJIFOWUX NOBLICUMb  3(PPEKMUBHOCMb 2eHepayuu 3HepeoHocumenel npu npeobpazosaHuU
SHepauU BbICOKO20 0aB/IeHUS MPAHCNOPMUPYEeM0o20 NPUPOOHO20 2a3d.

Hecmompsi Ha cyujecmayroujue Hay4Hble ucciedosaHuss 8 06acmu UCNO/Ib30BAHUSI 3Hepauu
u3bbIMoYHO20 0asJsIeHUs NPUPOOHO20 2d3ad 019 BbIpAbOMKU 3/1eKMpPO3Hepeul, 8 MOM YUucCae nNo
paspabomke mexHoso2uU, Cxem U Memodos pacyéma mypbooemaHoepHbix YCMAHOBOK U
COBEPUWIeHCMBOBAHUS  CYWeCmBYUWUX,  He00OCMAmoYyHO  U3y4YeHbl  BONPOCbI  pa3pabomku
SHepeo3(ppekmuBHbIX U 3Hep2ocbepe2arowux MmexHoIo2u4Yeckux cxeMm U Memodos pacyéma
mypbodemaHoepHbIX YCMAaHOBOK, U 0CObEHHO, OUEHKU 3p@deKkmuBHOCMU UCNO/Ib30BAHUS 0emaHoep-
2eHepamopHo20 azpe2ama Ha 2a3opacnpedesnumesibHbiX CMAHUUsX U 2d3opacnpedesiumesibHbiX
NYyHKMax.

Llesib 0aHHO20 UCC/Ie00BAHUS — OUEHKA 3peKkmuBHOCMU NPpUMeHeHUe demaHoep-2eHepamopHbIX
azpeeamos  BMeCmo  0poccesia  HA — 2d3opacnpeodesiumesibHbiX — cucmemax,  UCNOoJIb3YHULUX
mexHo102uYeckue nependadkl 0as/IeHUs U HU3KONOMEeHUUA/IbHYH SHep2uo mpaHCcnNOpmMuU-pyemo2o 2asd.
3adayu uccnedosaHull — 0630p U AHAIU3 CYULCMBYOWUX CXeM UCNO/Ib30BAHUS 3Hepauu u3bbimoYyHo20
oasseHuss NPUPOOHO20 2aza 0/ BbIpAbBOMKU 371eKmpo3Hepaul, papabomka cxembl 6@CMONIUBHbIX
YCMAaHoBOK 0J19 Npou3Bo0CMBA 3/1eKmposHepauu Ha 6ase demaHoep-2eHepamopHo20 azpe2ama u
OUEHKAa e20 3¢pekmusHOCMU.

Hay4Has HoBu3HAa O0AHHO20 UCC/Ae00BAHUS COCMOUM B MOM, YMO 0O0KA3dHA BbICOKAS
SHepeemuyeckas 3¢pekmusHocmb npedsiazaemoll Cxembl UCNOJIb30BAHUS 0emaHoep-2eHepamopHbIX
azpe2amog 0/15 BbIpabomKU 371eKMpo3HepeuU No 3Kcepeemuyeckomy KT/ Ha 0CHoBe 3Kcepeemu4ecko2o
Memoda mepmMoOUHaMUYECK020 aHa1u3d.

OcHosHas Yacme. [as, KomopskIti MPAHCNOPMUPYemMcs NO Ma2ucmpasbHbIM 2azonposodam (MIT]),
obsiadaem Kak NoOmMeHuudsbHol, Mak U KuHemuyeckol 3Hepauel. [TomeHuyuanbHas sHepeus 2d3a
CBSI3aHA C e20 dasJsieHuem U npoucxodum u3-3a cxamus eaza 8 mpybe. KuHemuyeckasl 3Hepausi 2a3a
CBA3AHA C €20 CKOPOCMbHO 0BUXEeHUS 8 mpybe [6].

[lpu nepedave eaza 4epez MITI bonbwas 4Yacme 3HEpauu 2a3d Mmepsemcs B npouecce
pedyuupoBaHUs 2asa (CHUXeHue 0asaeHus u/uau memnepamypbl). Mo Npoucxooum HA NyHKMAax
pe2y/IupoBaHuUs 0ds/IeHUs] (KOMNPeCccopHbIX CMAHUUSAX), a MAakx e Ha Mecmax nepekadyku us 00HO20
2a30NPOBOOHO20 Y4ACMKa 8 Opy2ol usu npu 00CMABKe 2asd B 2a3uUduKAUUOHHbIE YCMAHOBKU. JHepaust
mepsiemcs 8 Bude menJid, Wyma u opyaux BUOOB 3Hepaul, KOmopbie He Mo2ym bbimb UCNO/Ib308AHbI 015
SHepeemuyeckux Hyxco [6].

LA npedcmasnsrom cobol ycmpolcmBad, Komopble UCNO/b3YHM CHUMeHUe 0dB/IeHUs 2d3d B
cucmeme 0519 BbldesieHUs 3Hepeuu B Bude 3nekmpudecmsa. OHU 0becnequsarom BbICOKYH
JHepaemuyecKkyto 3¢ppekmusHocmb U Mo2ym ObiMb NPUMEHeHbl HA Pa3/UuYHbIX NPOMbIUIIEHHBIX
obbekmax 2as3oBol NPOMbIWIEHHOCMU, BK/KYAs —eazopacnpedesnumesibHble  cmanyuu  (IPC),
KomnpeccopHble cmarHuyuu (KC), eazopeaynsmopHble nyHkmsel (TPl1) u Opyeue. 3mo no3sosisem
CywecmBeHHO CIKOHOMUMBb SHep2uro U CHU3UMBb 3ampamai Ha 37eKkmposHepauto [8-10].

JlemaHoep-eeHepamopHble azpezamsl, UCNO/b3YHMCS 019 mMpaHchopmayuuu mMexaHuyeckol
3Hepeuu BbICOKO20 0dB/IeHUSI MPAHCNOPMUPYEMo20 NPUPOOHO20 2d3d, B 3/1eKMpu4eckyro. Takoe
peleHue Nno3sosisem nosbICUMb 3(PGeKmuBHOCMb UCNO0JIb30BAHUS 2d30NPOBOOHOU CcuCmeMbl U
YacMUYHO CHU3UMb 3amMpPamal Ha NOJly4YeHue 3Hepeuu. [JIA pabomarom Ha ocHose npuHyuna pabomei
mypbuHbI. [pu 3MOM 2a3 BbICOKO20 0aB/IeHUSI NOCMynaem 8 mypOuHy, 20e OH pa3psaxaemcs U 0BUXemcs
yepes MexionamoyHble KaHasbl paboye2o Koseca (npodeca). [lpu  npoxoxcoeHuu 4epes
MeXJIONAMOYHbIe KAHAJbI HANPABJISHOWE20 anndpama 2as, pacluupsICb, NOOBEP2Aemcsl CHUXCEHUHO
0assieHus], nocsie Ye2o oH nocmynaem 8 pabo4ue KaHassl mypbuHbl. B mypbuHe eaz cosepwiaem pabomy,
Komopass mpamumcs Ha BpaujeHusi paboye2o Koseca. Imo O0BUMEeHUe 3amem UCNOJb3yemcs 071
BpaUieHUs pPOMOopa 2eHepamopd, NPOU3BOOAULE20 371eKMPOIHEPULO.
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lMpouecc npu OpoccenuposaHuu eaza — aduabamuyeckud. B 3mom ciydae mexHosocudeckull
nepenad o0assieHuss 2d3ad nocsie NPOXOXOeHuUs 4epes 0emaHoep NoJIe3HO He UCNOJIb3yemcs.
TexHo/102u4ecKue cxembl NPeoCmas/ieHbl Ha puc. 1-3.
3

6 4
—;_\_E/_I
% X

I

h

B s3aexTpuueckyio ceTh
>
Puc. 1. YemaHoska [J[A ¢ mensioobmMeHHUKamu
1- mypbodemaHoep,; 2 — 2eHepamop; 3,4 — 2a30npoB00bI BbICOKO20 U HU3K020 0AB/IeHUS;
5 —mennoobmeHHUK; 6 — Opoccenupyrousee ycmpolcmao

lpu nposedeHuu cpasHeHus 3¢pekmusHocmu AIA u dpoccensa Ha [Pl 8 kayecmse Kpumepus
appekmusHocmu bbis1 BbIbpaH 3kcepeemuyeckud K.
pu pacyéme 3kcepeemuyecko2o Kl ucnosib308aa0Ch Ciedyrouiee BbipaxeHue:

E
776:%&351}( ’ (7)

20e Z EBHX u Z E.. - cymma skcepeuii Ha Bbixode u Ha Bxode ycmaHosKu, KBm.

lpu uccnedosaHuu Bo30elicmaus NApaMempos NPOUECCOB HA 3deKkmuUBHOCMb UCNOIb308AHUS
JIFA BMecmo 0poccesis Heobxo0uMo YHUMbIBAMb BJIUSHUE PaA3/IUYHbIX PAKMOPOB HA 3Kcepeemuyeckull
K.

BaxcHbIMU napamempamu S8/15K0mMcs 0asaeHUs NPU BX00e U Ha Bbixode, memMnepamyphkl 2a3d npu
Bxo0e 8 [P1, Mmaccosbil pacxod 2aza u memnepamypa oKpyxarouiel cpeosbi.

OCHOBHOE€ QcHOBHAS AHHHS
no;i‘l;rr.}xeuue penyusponanus
; rasa , HApoccean TeXHOAOIHYECKOE
nomewmernue PII

BHELUHASA CETH
- \ Cobcreennste
I'Iepenaél M ey
="-30°
‘ Cucrema
YIpPaBACHHS
s o AKB

L EEE— | | = i

P=0,6 MIla \ P=0,15 MIla
T= 15°C \N——=— T= J15°C
CYHIECTBYIOIIAA TEXHOAOTHSA

Pt |
NonorpesaTeas /
rasa =

Puc.2. Cywjecmsyrowias mexHoJsio2usi pedyuuposarus npupooHoeo eaza Ha [Pl1(IPC)
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OcHOBHOE OCHOBHAa" AHHHA
NOMEIIEHHE  pPEeAyUHPOBAHHA
rPII ) Ta3a , Adpoccean TeXHOAOTHIECKOE

nomemenue I'PII
>

CobcTeeHHEle
Tenao- HYRABL

oOMEHHHK

BHEIIHAA CEThH

\CH crema
YN paBAEHHS

~AKB

\ PeryaaTop | \ \
AOTA pamaenus - BDAEKTPONHTAHHE

-
Boag?’ulnnux‘i |
mmnpeecop_/ BAEKTPOMATHHTHBIH KAamax BOJAYIIHOTO
= ynpasaenus OTA KOoMIIpeccopa

TIPEOAATAEMAS TEXHOAOT'HA

Puc. 3. lpednazaemas mexHosio2us pedyuupoBaHusi NpupooHo2o 2aza Ha [Pl (IPC)

11 onpedesieHus BAUSHUS KAX0020 U3 3MUX NAPAMempoB Ha 3Kkcepeemudeckudl K1/, moxem
b6bimb nNposedeHa cepus pAcYemHbIX UCCIe0o8aHul, B8 KOMOPbIX bydem U3MeHSMbCS O0UH U3
napamempos, a oCMasibHble byoym GuKcUpoBaHsl. [1pu 3mom, Bax;Ho y4ecms 0CcobeHHocmu pabomsi
KOHKPemHo20 2d3opacnpedesiumesibHo20 NYHKMA, e20 MexHUYyeckue XapakmepucmuKku U YC/0B8USs
3KCNAYyamayuu.

o pe3yibmamam maxkux ucciedosaHull c/1iedyrom BbiB00bI 0 MOM, KAKUe napamempsl Haubosiee
Kpumuy4Hb! 07159 00CMUXCeHUS] MAKCUMAslbHOU 3¢dekmuBHOCMU UCNO/Ib308aHUs [JIA BMecmo dpocceris.

Pacyemai 6b11u NpoBedeHb! 0/ NPUPOOHO20 2a3d C Y4emom Caedyroulux ycaosud (maba. 1).

Tabauya 1.

[MocmosiHHbIe napamempsbl 01 pac4éma 3HaveHue
[lokazamesnb aduabamsi 2aza memara K 1,32
KI1/] eeHepamopa /Il'A n: 7
Jlasnerue 2aza npu sxode Ha [P[1, Pi2 om 0,7 0o 1,2 Mla
Temnepamypa 2a3za Ha sxoode [Pl], i om +10 00 +15°C
Temnepamypa mensioHocumesis neped ArA, t. om +20 0o +130°C
[T1omHOCMb MA2ucmpaabHO20 2d3d, p 0,74 ke/M’
OmHocumenbHbil KI1/] 0emarHdepa, noi 0,8

[lepemeHHbIe napamemps!
JlasneHue 2aza Ha sbixode u3 [Pl1, Pz2 om 0,15 0o 0,2 Mla
Temnepamypa eaza neped A, tz2 om +20 0o +130°C
Temnepamypa x/1adoHOCUMesiF, NOCMYNAroUe20 0m Nompebumess u K 0
+14u+8°C

nompebumernto, tix u tox

B pacyémax 6bi1u NpUHAMbI C/1e0YHOULUE UCXOOHbIe OaHHbIE:

- NIOMHOCMb MPAHCNOPMUPYEMO20 NPUPOOHO20 2a3d - 0,75 Ke/M>;

- omHocumesibHbIt KI1/] demardepa - 0,85;

- memnepamypa 2asa 0o demaroepa npuHama +130°C;

-memnepamypa, mensoHocumeisi cocmasusa +10°C;

- memnepamypa oxaaxcoarouiel xuokocmu + 8 °C.

Mexaruveckud K4 u K/ eeHepamopa A 8 pacdemax npuHUMAanuck pasHbIMU eOUHUUE.
JKcepausi NOmoKa NPUPOOHO20 2a3a:

Eoor = Gnm [(hnm - ho) =T, (SnoT - So)] ) (2)

20e G, . - maccosbil pacxod easa, ke/c;
h
KDHc/ke;

h, , - 3HManenus 2aza npu mekywux napamempax u Napamempax oKpyxcaroweli cpeosbi,

ot /
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T, - memnepamypa okpyxcarouwel cpeobi, K;

Suor , So - 3Hmponus 2aza, KIpi/(keK).
Paccyumaem 3kcepeuro menJia:

ETen = QTen (1_ TO / 7’11"61'1)’ (3)

20e Q... - nodsodswee menno, KBm;,

TTen - memnepamypa nNooBooAwWe20 mend, K.
Paccyumaem 3Kcepauro Xo100a:

Exon = onn (TO /T;on _1)’ (4)

20e onn - omBo0AwWUl NOMOoK xo0/100a, KBm;

T, - memnepamypa omsodsuiezo nomoka xonoda, K.

TeMnepamypa nomoka, KO/T)O,Db/Lj HanpasJisemcs nompe6ume/7fo.‘
T6 B TM

T —=——"2" (5)
T In(T IT)
eae T6 — MakcumasibHas memnepamypbl NOMOKA, K,
T v — MUHUMAIbHAS memMnepamypbsi NOMokKd, K.
Paccyumaem 3kcepeuro 31eKmposHepaul No:
E,=N_, (6)

20e N , — IeKMPUYeCKas MoWHOCMb, KBm.

Pe3ynibmamai u 06cyx#c0eHue. BausHue memnepamypsi 2a3a HA BXo0e NpuU pasHbIX Nepenaoax
dassieHull 2a3a Ha BbIx00e U BX00e B 3aBUCUMOCMU OM 3Kcepeemuyvecko2o KI4 Pl ¢ dpoccenem
omobpaxceHbl 8 mabJi. 2.

Tabauya 2.
BnusiHue memnepamypsi 2a3d Ha 8xooe [Pl1 Ha 3¢pgeKkmuBHOCMb NpU 0pOCceIupoBaHuUU
n=ft), %

Pie, Pze,
P22/P12 -10°C -5°C 0°C 5°C 10°C 15°C

MIlla MTrla
1,5 0,2 0,13 25,98 25,88 25,57 25,30 25,22 24,83
1,1 0,2 0,18 29,05 29,72 29,64 29,52 29,26 29,23
1,3 0,3 0,23 43,12 43,81 43,62 43,38 43,23 43,14
0,7 0,2 0,29 36,16 36,43 36,21 36,01 35,86 35,81
0,9 0,3 0,33 51,15 50,82 50,74 50,52 50,33 50,31
1,1 0,4 0,36 57,91 5861 58,58 58,42 5822 58,17
0,7 0,3 0,43 58,32 57,12 56,94 56,85 56,76 56,73
0,9 0,4 0,44 63,33 63,91 63,77 63,42 63,41 63,40
0,7 0,4 0,57 72,23 71,77 71,62 71,59 71,57 71,55

[pu dpoccenuposaHuu eaza Ha Pl yseauqusaemcs 3HmMponuu 2a3d, Y4mo Be0ém K CHUMEHUIO
€20 JKCepeuu U CHUXeHUr 3Kcepeemuyveckoeo KI14 y3na. B omsudue om 0poccenupyroue2o
ycmpolcmBsa, npu ucnosib3o8aquu JIA npoucxodum npouecc aduabamuyecko20 pacluupeHust 2asd,
Komopsbil bosee 3¢ppekmuBeH C MOYKU 3peHUs] COXPAHeHUs1 e20 3Kcepauu. [1pu 3mom BAXHYH poJib
ueparom napamempsl NPOYEcca, makue Kak 0asseHue u memnepamypd, Komopble Mo2ym B/IUSSMb HA
akcepeemuyeckul K4 npu npumeHeruu JrA. Takum obpaszom, npu cpasHeHuU 3kcepeemuyecko2o Kr/
on19 ArA u dpoccenupyrouse2o ycmpolcmaa Ha y3/1e NOHUMXeHUS 0as/ieHuUs, HeobXxo0umMo y4umbiBamsb
napamempbl NPOYECCa U ux B/IUSHUE HA IKCepeuro 2asd.

PaccyumarHsie pe3ysibmamai 015 [Pl uzobpaxceHb! Ha 2paguke (puc.4).
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MosbiweHue memnepamypsl 2a3a Ha Bxode 8 [Pl npusodum K yBeauyeHuro e2o 3HMponuu Ha
BbIX00e U3-3a yBesiudeHuUss mensiosbiX NOMephb U NOBbILEHUS He0bpamumMocmu npoueccd. YeenudeHue
3HMpPoNUU 03Ha4yaem, Yymo Bo3pacmaem b6ecnosiesHas CoOCMAasasaoUds IHepeuU 2a3d, KOmopasl HeJlb3s
ucnosib308ame 0JiF BbINOJIHEHUS pabomel. CedosamesibHo, SKCepaus 2a3a Ha BbiX00e YMeHbLWAaemcs.

75 ]
70 - .
65 1 Prl, [Pr2,
MIIa| MIIa
60 -
‘—Q—.—@_H e==Pr2/Pr1=0,13 | 15 | 02
- I —a—Pr2/Pri=0,18 |11 |02
A ==fe==Pr2/Pr1=0,23 (13 |03
50 . ~ i JI\ :‘f/

e Pr2/Pri=029 | 0.7 | 02

45 e Pr2/Prl = 0,33 079 073

i —e—Pr2/Pri=036 | 1,1 | 04

7 H

Jxccepremaccsni KILJ, %

==i==Pr2/Pr1=043 | 0,7 0.3

35 4 —pr2/Pri=044 |09 | 04

i H

30 g8 Pr2/Pr1=0,57 (0,7 | 04

25 4 —t—ty

-10 -5 0 5 10 15

Temnepartypa rasa Ha sxoae, °C

Puc.4. BnusHue memnepamypsi 2a3a npu 8xooe Ha 'Pl1 Ha 3kcepeemuyeckull KM/ dpoccens

[Mpu ucnosb3osaHuu [IA makxe npoucxodum aduabamuyeckoe pacuiupeHue 2a3d, Ho 30ech yxe
YYUMbIBAOMCS NAPAMempbl NPOUECca, Makue Kak 0asjieHue U memnepamypd, KOmopbie Mo2ym
BUSMb Ha 3Kcepeemudeckul Kr14. [Mosmomy npu Bbibope mexdy [IA u opoccenupyrouium
YCMpoUcmBOM HA y3/1e NOHUMXCeHUS 0aB/ieHus He0bX00UMO yHUMbIBAMb MHOXECMBO paKkmopos, MAaKux
KaK mexHU4yecKue XapakmepucmuKu, SKOHOMUYeCKasl 3¢phekmusHOCMb, 3KoJ102udeckue nokasamesnu u
ap.

Takum o0bpasom, npu cpasHeHuu 3¢dexkmusHocmu ucnosb3osaHus A u dpoccenupyrouse2o
ycmpodcmsa Ha [Pl1, Hado y4umbiBamb MHOXECMBO Gakmopos, NPOBE0sSs KOMNIEKCHbIU aHanus. Ha
puc. 5 u 6 omobpaxceHo siusiHUe nepenada dassieHull 2a3a Ha Bbixode u B8xooe [PIT Ha 3kcepeemuy4eckull
KI14 opoccens. [pajuk Ha puc 5 umeem sospacmarowull Xxapakmep U C8S3aHO 3MO C MeM, Ymo Npu
yBe/ludeHuU CoomHoweHull 0asneHul, CHUMXAromca Nomepu 3Kcepeuu Ha opoccesne U pacmem
appekmuBHocmb npoyecca. Peskoe u3MeHeHue 3Kcepeemuyeckoeo KI1[ B8 3asucumocmu om
coomHoweHul dasneHul 2aza Habirodaemcs npu 6o/ibLWLIUX MemMnepamypax 2asa Ha sxooe 8 demaroep
(puc. 6). Cs3aHO 3MO C MeM, YmMo NPU BbICOKUX MemMnepamypax, Nomepu 3Kcepeuu Ha opoccese
CMAHOBAMCA 3HA4YUME/IbHbIMU, U YMeHbUeHUe NOmepb CMaHoBuUmcs bosee Hab100aembim.
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3akroyeHue. Takum obpaszom, npu Bbibope mexdy LIA u opoccenem Ha [P, Heobxodumo
YYUMBbIBAMb MHOMECMBO GaKkmopos U NPOBOOUMb KOMNJIeKCHbIU aHanu3. Tem He MeHee, NpoBe0eHHbIl
aHasu3 yKasbisaem HA Mo, 4mo npumeHeHue [JIA Ha [Pl npusodum K 6osee BbICOKOMY
JKkcepeemuyeckomy Kl u skoHomuyeckol 3¢ppekmuBHOCMU, Yem UCNOsIb30BaHUe OpoCCesis.

1. lemaHdep - 2eHepamopHasi mexHo/102usi NO380/19em NOJIYYUMb 3/IeKMPOIHEP2UHD U X0100 HA
obvekmax [PI1 (FPC), ymo no3sosigem 3amMeHums mpaduyuUoHHbIe YCMPOUCMBA NOHUXAroULUe
dasseHue.

2. 3ameHa dpoccens Ha [iFA obecnequsaem ysesudeHue skcepeemuyeckoeo K1/ MPI1 6onee, yem
B NOJIMOPA pasd,
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3. PaccqumanHbil 3kcepeemuyeckul Kl npupooHo20 2dza 0oKadsbisaem 3¢dekmusHOCMb
ucnosib3oB8aHusa A s3ameH opoccess.

Jlumepamypa

1. Zhi-Dong Li, Qing-Lin Cheng, You-Wang Chen, Jiang-Dong Wei, Li-Li Lv, Hao Wu, Yang Liu,
Electric power generation technology of natural gas pressure reduction: Insights from black
box-gray box hierarchical exergy analysis and evaluation method. // Petroleum Science 19,
2022., pp. 329-338.

2. Mansoor S.A., Mansoor A., Power generation opportunities in Bangladesh from gas pressure
reducing stations.// In Proceedings of the 3rd International Conference on Electrical &
Computer Engineering,Dhaka, - Bangladesh, 28—-30 December; 2004.- p. 3-12.

3. Cipollone R., Bianchi G., Battista D., Contaldi G., Murgia S. Mechanical Energy Recovery from
Low Grade Thermal Enerqy Sources. //Energy Procedia, 45, 2014., pp. 121-130.

4. Mukolyants A.A., Sotnikova 1.V, Ergasheva D.K., Shadibekova F.T., Taubaldiev A.A. Heating of
natural gas before expander-generator unite. // Journal of Physics: Conference Series 2094,
052049, 2021, - doi:10.1088/1742-6596,/2094/5/052049

5. Mukolyants A.A.,Sotnikova I.V., Ergasheva D.K., Taubaldiev A.A., Expander-generator set for
utilization of natural gas overpressure energy // E3S Web of Conferences 289, 07034,2021

6. Alshammari F., Karvountzis-Kontakiotis A., Pesyridis A., Usman M., Expander Technologies for
automotive engine organic Rankine cycle applications. //Energies 11, 1905,2018.

7. Klimenko A., Agababov V., Koryagin A., Petin S., Borisova P., Using an expander-generator unite
in the steel mill CHP Plant for producing electricity and improving the efficiency of the
compressor plant, // Steel in Translation, Vol. 49, No.9,2019.- pp. 587-592.

8. Yaxuan X., Shuo A., Peng X., Yulong D., Li Chuan, Zh.Qunli, Ch.Hongbing. A novel expander-
depending natural gas pressure regulation configuration: performance analysis.//Applied
Energy 220, 21-35, 2018. - doi.org/10.1016/j.apenergy.2018.03.026

9. Saied O., Abdellatif A., Shaaban S., Elsafty A.F., Efficient Energy Recovery Scenarios from
pressure-reducing stations intended for New Al-Alamein cite in Egypt,// Energies 15,
9077,11,2022

10. Li G., Wu Yu., Zhang Ye., Zhi R., Wang J., Ma Ch., Performance study on a single-screw expander
for a small-scale pressure recovery system.// Energies 10, 6, 2017, doi:103390/en 10010006



XII INTERNATIONAL SCIENTIFIC CONFERENCE. ROME. ITALY. 19-20.11.2024

SYSTEMS MODELLING SOFTWARE TOOLS: OVERVIEW AND APPLICATIONS

Anargul Akhmetkhanovna Shakenova

Angarbekov Ulan Dauletkhanovich

Nauryzbayeva Aigerim Aldabergenkyzyzy

Kerimberdi ¥lbala Bauyrzhankyzy

Almaty Technological University, Almaty, Kazakhstan

[POrPAMMHBIE CPELJICTBA MOEJIMPOBAHWA CUCTEM: OB30OP U NPUMEHEHWE

LllakeHoBa AHapay/ib AXMemxaHo8Ha

AHeapbekos YiaH [laynemxaHosuY

Haypbi36aesa Aleepim AndabepzerKbi3bl

Kepimbepdi ¥nbana baybipxaHKbidbi

AnmamuHcKul TexHosioeudeckul YHusepcumem, 2. Aimamai, KasaxcmaH

Abstract

This article provides a detailed overview of simulation software, and discusses the key types
of systems simulation software, their applications, and examples of specific software and the scope
of simulation software.

AHOamna

byn makanada cumynauussbik 6a20apaamanbiK KaMmamackis emyoiy eaxcel-mezxceli
wonybl bepineeH, coHoad-ak xcylenik mooenbo0ey 6az0ap/amasbiK KaMmamackis emyoid Hezisai
mypnepl, onapobiH Koa0aHbanapbl XaHe Hakmbl 6a20apsamanbiK  Kammamackis emyoiq
MbICAn0dpbl XaHe UMUMAuusbiK 6az0apiamasbiKk Kammamdcbi3 emyoiH Koaoady aschl
KapacmaIpbiaaok.

AHHOMauus

3ma cmamass npedocmassisgem 0ema’sibHbil 0630p NPO2PAMMHbIX CPEOCMB MOOe/IUPOBAHUS,
a Makx3e paccMampusaromcs Karo4Yesble BUObl NPO2PAMMHO20 obecneyeHus 0J19 MoO0eupOBAaHUS
cucmem, UX NPUMEHeHue U nNpumepbl KOHKPEemMHbIX NPO2PAMMHbIX cpedcms u o0baacmsb
nNpuMeHeHue NPo2PAMMHBIX Cpedcma8 MOOe/IUPOBAHUS.

BsedeHue

ModesiuposaHue cucmem A8/19emcs BAXCHbIM UHCMPYMEHMOM 0J1F AHAIU3d, NPOEKMUPOBAHUS U
ONMUMU3AUUU CIOXCHbIX NPOUECCOB B HAyKe, MeXHUKE, SKOHOMUKe U Opyaux obnacmsx. B ocHose
MOOe/IUPOBAHUSA .UM CO30aHUe BUPMYaabHoU MoOesIu peasibHOU CUCmeMbl, KOmopas Moxcem bbimb
NPOAHA/IU3UPOBAHA C UeJIb0 NOJIYYEHUS NOJIe3HbIX Pe3ysibMmamos, MAkux Kak Npo2HO3UpOBAHUE
nosedeHuss CUCMeMbl, ONMUMU3AYUS e pabomel U/U BbiSIBJIeHUE KpUMUYecKux moyek. CoBpemeHHbIe
Npo2pammHbie cpedcmaa 018 MoOe/IUPOBAHUS NPEOOCMAB/ISOM WUPOKUE BOZMOXHOCMU 018 CO30aHUS
Kak NPOCMbIX, MAK U C/0XCHbIX Moodesiel, Ymo 0e/iaem Ux He3aMeHUMbIMU UHCMPYMEeHmMamu B
PA3/IUYHbIX OMPAC/ISIX.

BuObi npo2pammHbIx cpedcms 011 MOOesIupoBaHUS CUCMeM

[TpoepammHbie cpedcmaa 01 MOOeUPOBAHUS CUCMEM MOXCHO KAdcCuguyuposams no muny
MoOesIupyemMbIX NPOUEeCcCcoB U MemooddmM, KOMOopble OHU UCNOJb3yom. Haubosee pacnpocmpaHéHHbIe
Kamezopuu BK/IHOHAOM OUCKPEMHOe, HenpepbiBHoe MoOe/IupoBaHUe, MOOeaUupoBaHUe a2eHMHbIX
cucmem U Mo0esIupoBaHUEe Ha OCHOBE CUCMEeMHOU OUHAMUKU.

1. MooenuposaHue duckpemHbix cobbimud (DES)

ModenuposaHue oOuckpemHbix cobbimul ucnosib3yemcsa 019 Mo0enupoBaHus cucmem, eoe
U3MEHeHUs NPoUCX00Sm B8 OUCKPemHbIe MOMEHMbl BpeMeHU B OMBEeM Ha onpedenéHHbie Cobbimus.
Imom Nooxo0 WUpPOKO NpUMeHsiemcsl 015 MOOe/IUPOBAHUS NPOU3BOOCMBEHHbIX NPOUECCoB, CUCMEM
006C/IyHUBAHUS, 102UCMUKU, MPAHCNOPMHBIX cUCMeM U uenell NOCMABOK.

[pumep: Arena - 0OUH U3 NONYJIAPHbIX UHCMPYMEHMOoB O/ MOOe/upOBAHUs OUCKPemHbIX
cobbimud. OH ucnosb3yemcss 0/ AaHaau3a NPOU3BOOCMBEHHbIX JIUHUU, CKAAOCKUX Ccucmem,
JI02UCMUYeCKUX NPOUECCoB U NO3B80JISem Haxo0ums y3Kue mMecmd, OnMUMU3UPOBAMbL UCNO/Ib30BAHUE
pecypcos U oyeHUBams NPOU3BOOUMEIbHOCMbL CUCMEM B PA3/IUYHbIX CUeHAPUSIX.

2. HenpepbiaHoe modenupoBaHue
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HenpepbiBHOE MOOesupoBaHue NpuMeHsiemcs 0719 CUCMeM, B KOMOPbIX NPOUECChl NPOUCX00SIM
nocmosiHHo, 6e3  SBHbIX Nepexo0o8 Mewoy COCMOSHUSIMU. Takue Mooesu  ONUChIBArOMCS
ougpepeHuUanbHbIMU YPABHEHUSMU U WUPOKO UCNOJIb3YIOMCS B (PU3UKE, UHXeHepuu, buosoeuu u
Opyeux Haykax.

Mpumep: MATLAB/Simulink - mowHaa naamgopma 0715 MOOeaupOBAHUS HenpepbiBHbIX CUCMEM.
OHa ucnosb3yemcs 0/ NPOeKMUPOBAHUS U AHA/IU3A C/IOMCHBIX CUCMEeM, MAKux Kak OuHamuyeckue
cucmembl ynpasieHus, S/1eKmpuyeckue yenu, MexaHuyeckue cucmemsi U BUOMeOUYUHCKUE NPUTOMEHUS.

3. AeeHmHoe mooesuposaHue (ABM)

A2eHmHoe MoOesupoBaHue No3BoJsgem MoOeaupoBaAmbs CUCMEeMbl, COCMOoSUiUe U3 MHOXEeCmBA
B83auMo0elicmBYWUX ad2eHMOoB, KaObIl U3 Komopbix obnadaem onpeodenéHHbIMU Npasuaamu
nosedeHus. AeeHmamu mo2ym 6bimb 100U, #UBOMHbLIE, pO6OMbI U/U JItobble Opyeue CywHoCmU. mom
NoOxo0d UCNoJ1b3yemcs 0/15 MOOeIUPOBAHUS COLUAIbHbIX CUCMEM, PbIHOYHbIX IKOHOMUK, IKOJ102UYECKUX
cucmem u MHo2020 0py2020.

lpumep: AnyLogic - 3mo My/ibmu-MemooHasi N1Iam@opma, Komopasi Noodepiusaem azeHmHoe
ModesiupoBsaHue, QUCKpemHbie Cobbimus U cucmemHyro QUHAMUKY. baazodaps caoell eubkocmu AnylLogic
ucnosib3yemcss 8 Makux o06sacmsx, Kak J02UCMUKd, MPAHCNOPMHbIe CUCMeMbl, 3KOHOMUKA U
ynpasJsieHue busHec-npoyeccamul.

4. CucmemHas ouHamuka (SD)

ModenupoBaHue Ha ocHoBe cucmemMHOU OUHAMUKU NPUMEHSIemcs 0J1S1 HAIU3A C/IOXCHbBIX CUCMEM
Ha MakpoypoBHe, 20e BAXHbI NOMOKU PeCcypCcoB U HaKoNIeHUs. 3mom nooxod 0cobeHHo 3¢pgpekmuBseH B
makux 061acmsx, Kak 3KOHOMUKA, 3K0J102USl, ynpasJieHue bu3Hecom u 0buwecmaeHHbIMU CUCMeMamu.

[pumep: Vensim - npo2pamMmHoe cpedcmBo 0718 MOOE/IUPOBAHUS CUCMEMHOU OUHAMUKU, KOMOpPoe
No380J19em aHaau3UupoBamMb 00/120CPOYHbIE MeHOeHUUU U NoBedeHue CUCMeM B pA3/IUYHbIX CUeHApUsIX.
Vensim wupoko ucnosib3yemcs 0J18 aHaau3ad ynpassieHus NPOeKmMamu, 3K0CUCMeM U Cmpame2uyeckozo
NIAHUPOBAHUS].

lpumepbi NONYISPHBIX NPO2PAMMHbIX CpeoCcms

Cywecmayem MHOMXecmBO NPOo2PAMMHbIX CPeOCMB, NPeOHA3HAYeHHbIX 0719 PA3/IuYHbIX MUNOB
MOOesIupOBaHUS. PACCMOMPUM HECKOJIbKO Haubosiee U3BeCMHbIX U3 HUX.

1. MATLAB/Simulink

- [namgopma MATLAB, ¢ eé uHcmpymeHmom Simulink, ucnosb3yemcsa 019 MoOesupoBaHus u
aHaiu3a OuHAMUYecKux cucmem, mMakux Kak 3/lekmpudyeckue, MexaHu4deckue, menJiosble U
buomeduyuHCKUe npouecchl. bnazodaps CBOUM BO3MOXCHOCMAM UHMe2payuu C  pas/iuyHbIMU
bubnuomekamu, MATLAB cmaHoBUMCs He3aMeHUMbIM UHCMPYMEHMOM 0J151 UHHEHEPOB U Y4eHbIX.

2. Arena

Arena - 3mo uHcmpymeHm 019 MoOeupOBAHUS OUCKPEemHbIX CObbIMul, KOmMopbId UCN0JIb3Yemcs
0715 onmumu3ayuu npouyeccos Ha npeonpusimusix. C NOMOWbO 3M020 NPOPAMMHO20 obecneyeHus
KOMNaHuu mo2ym mo0esiupoBams NPou3BOOCMBEHHbIe NPOUECChI, /102UCMUYecKue cuCmeMbl, Yenoyku
NOCMABOK U OUEHUBAMb UX 3¢ekmUBHOCMb B PA3/IUYHBIX CUCHAPUSIX.

3. AnyLogic

AnyLogic npedocmassisem B03MOXCHOCMb MyJIbMU-MemMo0HO20 MOOEIUPOBAHUS, YMO NO3B0O/IAEm
NOJIb30BAMEJIH0 UCNO/Ib30BAMb HECKOIbKO MUNOB MOOeUPOBAHUS B 0OHOM Npoekme: OUCKPemHble
cobbimusi, cucmemHasi OUHaMUKa u azeHmHoe Mooe/IupoBaHue. Imo denaem AnyLogic YyHUBEPCabHbIM
UHCMPYMEHMOM 0159 MOOe/IUPOBAHUS CIOMHCHbIX CUCMEM.

4. Vensim

Vensim ucnosb3yemcs 019 MOOeIUPOBAHUSI C/IOXCHbIX cucmem ¢ 60/1bWUM KOUYeCmBOM
B3AUMOCBSI3aHHbIX KoMnoHeHmoBs. CucmemHas OUHAMUKd, peasiu3oBaHHas 8 \ensim, no3sossem
cmpoums  MOOesU, KOmOopble NOMO2arom  NPO2HO3UPOBAMbL U AHA/IU3UPOBAMbL  NOBEOeHUe
IKOHOMUYECKUX, IKOJI02UYECKUX U COYUAsTbHBIX CUCMeM Ha 0/IUMeIbHbIX BPeMeHHbIX UHMepBasax.

5. Modelica

Modelica - ob6bekmHo-opueHMUPOBAHHbIU S3bIK 0719 MOOE/IUPOBAHUSI CIIOMCHbBIX MEXHUYeCKUX
cucmem, MAkux Kak 3HepeocucmeMmbl, CUCMeMbl YnpassieHuss asmomobusisgmu, pobomomexHuyeckue
cucmemsbl U MHo2oe Opyeoe. B omjudue om oOpyeux cpedcms, Modelica cneyuanusupyemcsa Ha
pusuyeckom Mo0enupoBaHuu, 20e HeobXxoOuMO YHYUMbLIBAMbL MHOXECMBO B3AUMOOUCMBYHULUX
KOMNOHeHMOs.

lpumeHeHue NPo2PamMMHbIX CPeOCMB MOOe/IUPOBAHUS

[Ipo2pammHble cpedcmaa MoOoe/IupoBaHUS UCNOJIb3YHOMCA B CaMbIX PA3HOObPA3HbIX 061acmsx
HayKu U mexHUKU:
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1. ViHMceHepust u NpoekmupoBsaHue

ModenupoBaHue mexHUYeckux cucmem, makux Kak asmomobusiu, camoiémel, 3Hepzemuyeckue
cucmemb! U pobomomexHukd. [1poepammHbie Cpedcmaa NOMO2arom UHMeHepaMm pa3pabamsiBame,
aHau3upoBaAMb U MEeCMUPOBAMb C/IOHCHbIE cucmembl b6e3 Heobxooumocmu co30asams Gpuauveckue
NPOMOMUNbI HAa PAHHUX cMaousix pazpabomku.

2. DKOHOMUKa u bu3sHec

ModenuposaHue u NPo2HO3UPOBAHUE IKOHOMUYECKUX NPOUEeCccos, aHasus cmpameaul busHeca,
ynpasJsieHue onepayusMu U ONMUMU3AYUS UenoYyek NOCMABOK. MIHCMpymMeHmbl MOOesupoBaHust
N03BOJ/IAOM KOMNAHUSIM NPpUHUMame 6osiee 060CHOBAHHbIE peuwleHus, MUHUMU3UPOBAMb PUCKU U
Haxo0ums ONMUMAJIbHbIE NYMU PA3BUMUS.

3. Skonoeusi u buonoausi

MoOdeniupoBaHue 3K0102u4eckKux NPOYeCccos, MAkux Kak pacnpocmpaHeHue Budos, U3MeHeHUs B
JKOCUCMeMax usu B/IUSHU KIUMAMUYeCKux usmeHeHud. Takx e 3mu cpedcmBsa akmusHO UCNO0JIb3YHMCS
0719 M0oOesiupoBaHus b6UOMEOUUUHCKUX NPOoUeccos, MAakux Kak pacnpocmpadeHue bonesHed usau
nosedeHue KemokK 8 bUO02UYeCKUX CUCMEMAx.

4. CoyuasibHble HayKu

A2eHMHoe MoOe/upoBaHuUe NomMozaem uCCc/1edoBamesiaM aHaau3upoBames NOBeOeHue 2pynn
Jroo0ell, Modenuposams CoyuasIbHble B3aumodelcmaus, demozpagpuyeckue U3MeHeHUs Uu BJIUSHUe
Pa3/IUYHbIX NOSUMUYECKUX peweHul Ha 0buwecmso.

3aknoqeHue

lpoepamMmHble cpedcmaa MooeupoBaHUs CUCMeM SABJISKOMCH BAXCHeUWUMU UHCMpPYMeHmamu
0/19 aHa1u3a, oOnMUMU3ayUU U NPO2HO3UPOBAHUS C/IOXCHBIX NPOUECCOB B CAMBbIX PA3HbIX 06/1ACMSX HAYKU
U mMexHUKU. bnazodaps ux npumeHeHuro Cneuyuaaucmsl Mo2ym co30as8amb BUPMYAsbHbIe Modesu
peasibHbIX CucmeM, MeCmupoBaAmb PA3/iuYHbIe CUeHApuu, NpoeHo3uposams bydyuwee nosedeHue
cucmem U npuHuMams 6osiee 060CHOBAHHbIE peuwleHus. He3asucumo om mo20, UCNOJIb3Yemcs Jiu
MoOeniupoBsaHue 0J1 UHXeHepuu, busHecd, 3K0a02uu iU CoyuaibHbIX HayK, Npo2paMMHbIe cpedcmaa
0/15 MOOeIupOBAHUS CUCMEM U2PAarom KJHoYeBYH POJib B peuleHUU CI0XCHbIX 3a0ady COBpemMeHHOCMU.
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Abstract

This article explores the role of user recognition technologies in personalizing web pages in
the online environment. Recognition technologies, based on user behaviors and personal
characteristics, offer users a unique experience tailored to their individual interests. The article
analyzes the advantages and limitations of various recognition methods, such as IP address-based,
cookie-based, session identifiers, and device fingerprinting. Additionally, it examines the potential
of artificial intelligence and machine learning technologies to provide more accurate and
personalized suggestions in the future. The article also addresses legal and ethical issues,
emphasizing the role of regulations like the European Union's General Data Protection Regulation
(GDPR) in protecting personal data.

Keywords: User recognition technologies, Web page personalization, Artificial intelligence,
Cookie-based recognition, Data protection, IP address-based recognition, Device fingerprinting

Introduction. In the modern era, where digital technologies are advancing rapidly, the internet has
become an integral part of daily life. Personalizing web pages is one of the primary approaches used to
enhance user experience. Personalization effectively extends the time users spend on web pages and
increases the likelihood of return visits by offering unique content and services. For this process to
succeed, the development and application of user recognition technologies are essential (Aliyev, 2021).

As the internet expands, so does the volume of user-related data. Data mining methods, such as
Web Usage Mining (WUM), are used to serve different users more efficiently. Through WUM technology,
the analysis of user activities on the web has expanded, allowing for the presentation of content tailored
to individual needs. WUM enables the analysis of user behavior, facilitating more personalized
recommendations. The results of these analyses play a fundamental role in optimizing web pages and
enhancing user experience (Aliyev & Qasimova, 2022; Ahmedov, 2021).

User recognition technologies serve to identify users based on their individual characteristics and
behaviors in a digital environment. These technologies enable the provision of experiences tailored to
users' preferences and interests, offering highly personalized services. The recognition process utilizes
users'digital footprints, the time they spend on web pages, chosen products, and viewed content.
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Table 1
Advantages and Limitations of Recognition Methods
Recognition Method Working Principle Advantages Limitations
S . : Dynamic IPs and NAT
1P-Based Recognition /den,t/f/cat/on based on the|Simple and widely technology reduce
user's IP address used o
reliability
Cookie-Based Identification via cookies stored|Facilitates  user|Deletion or blocking of
Recognition in the browser recognition cookies reduces accuracy
Session Identifier-Based|Short-term tracking via session|Effective in  e-\Unsuitable for long-term
Recognition identifiers commerce analysis
Device  Fingerprinting- Uq/que f//jgerpr/nt creation Provides effective Accuracy degreases W{th
! using device and browser, . changes in device
Based Recognition recognition
parameters parameters

Development of User Recognition Technologies

User recognition technologies initially relied on simple methods like usernames and passwords.
However, these methods proved insufficient to meet users' growing needs. Today, with the application
of machine learning and artificial intelligence, these technologies have become more sophisticated. For
instance, major digital platforms like Amazon and Netflix use machine learning models to analyze user
behavior and provide personalized recommendations (Doe, 202 1; Smith & Brown, 2019).

Data Collection and Analysis Process

Effective operation of user recognition technologies depends on proper data collection and
analysis. Data is collected both directly (e.qg., registration information) and indirectly (e.q., digital
footprints) and analyzed accordingly. Digital footprints include behavior and device information
reflecting users' web activities. Special algorithms, machine learning, and big data processing methods
are used for this analysis (Lee et al., 2018).

Legal and Ethical Aspects of User Recognition Technologies

The spread of modern technologies has raised legal and ethical issues. Privacy and data security
have become especially important, particularly in compliance with the European Union's General Data
Protection Regulation (GDPR). GDPR strictly requlates the collection, processing, and storage of personal
data, ensuring the protection of user rights.

Regarding privacy, technology companies must demonstrate transparency in managing user data
and implement appropriate measures to protect collected data. When user consent is obtained and
modern data protection technologies are applied, user satisfaction with personalized experiences
increases, and legal risks are minimized (Kumar, 2022; Jones, 2021).

Analysis of User Recognition Methods

User recognition technologies are implemented using various methods, each with its own
advantages and limitations. These technologies are applied for different purposes to recognize users by
their distinct characteristics and deliver personalized experiences. Below is an analysis of the most
commonly used recognition methods:

1. IP-Based Recognition: IP-based user recognition technologies are widely used. With a
unique IP address assigned to each device when connecting to the internet, repeated identification of
users becomes easier. However, dynamic IPs and NAT technology reduce the reliability of this method, as
multiple devices can use the same IP address (Kim et al., 2019). Azerbaijani researcher Hasanov (2020)
notes that IP-based methods stand out for their simplicity and wide application, although IP changes in
mobile networks may reduce the accuracy of this approach.

2. Cookie-Based Recognition: Cookies are small data files stored on users' devices,
facilitating the repeat recognition process for websites. However, the ability of users to delete or block
cookies can negatively impact the accuracy of this method (Brown, 2020). Aliyev (202 1) highlights that
cookies are effective for enhancing personalized experiences, though regulations like GDPR impose
certain restrictions on the use of cookies and require user consent.

3. Session Identifier-Based Recognition: Session identifiers are unique codes automatically
created when users log in to a website and remain valid until the session ends. This method is convenient
for tracking short-term user activity, particularly in e-commerce. However, these identifiers become
invalid after the session ends and are unsuitable for long-term analysis (Williams et al., 2019). Guliyev
and Mammadova (2022) state that session identifiers are appropriate for short-term monitoring but
insufficient for the long-term analysis of personalized experiences.
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4. Device Fingerprinting-Based Recognition: This method, based on the technical
parameters of the device and browser, is effective for distinguishing users. It creates a unique fingerprint
using information such as browser settings, screen size, and plugins. However, accuracy decreases when
there are changes in device parameters (Lee et al., 2021). Babayev (202 1) notes the expanding use of
this technology in security but emphasizes that recognition reliability can decrease with changes in device
settings.

Combination Approach

Combining different recognition methods is a widely used approach to improve the accuracy of
recognition. For instance, using cookies along with IP addresses and device fingerprints allows for more
precise user identification and the delivery of more personalized services (Miller, 2022). Qasimov (2022)
suggests that a combined approach ensures more efficient use of technological resources and enhances
the accuracy needed for personalized experiences.

Table 2 below presents a comparative analysis of user recognition methods:

Table 2
Comparative Analysis of User Recognition Methods
- . .. . Application
Recognition Method| Working Principle Advantages Limitations Areds
IP-Based Identification based on|Simple and widely Dynamic IPs and NAT|Web an alytics,
. , technology  reduce|geolocation
Recognition the user's IP address |used o ,
reliability analysis
Cookie-Based /dent(/‘/ cation ~  via Facilitates  user Deletion or blocking Advertising,  e-
. cookies stored in the o of cookies reduces
Recognition b recognition commerce
rowser accuracy
Session  Identifier-|Short-term  tracking|Effective in  e-|Unsuitable for long-|E-commerce,
Based Recognition |via session identifiers |commerce term analysis online services
. Unique fingerprint
D.e vice creation using device|Provides effective Agcuracy decreasgs Security, device
Fingerprinting- . with  changes in
- and browser|recognition ) management
Based Recognition device parameters
parameters
Machine  Learning|Analysis of big data|Provides precise . . Digital
s L -~ ~~IRequires high|platforms,
and Artificialland  prediction  of{iand personalized| : )
. . . computational power|personalized
Intelligence behaviors suggestions ervices

This table provides a comparative view of the operating principles, advantages, limitations, and
application areas of different user recognition methods. Each method has unique features and
application areas, enabling their use for various purposes.

Below, | will expand on the sections "Challenges and Difficulties in Recognition Technologies" and
"Future Trends and the Role of Artificial Intelligence," including Azerbaijani authors'sources. The current
references will be retained.

Challenges and Difficulties of Recognition Technologies

The development of user recognition technologies faces several challenges related to the accuracy,
privacy, and security regulations, as well as the reliability and sustainability of the technology:

1. Accuracy Issues: Factors such as dynamic IPs and changes in device parameters negatively affect
the accuracy of user recognition technologies. In cases where dynamic IPs are used, multiple users may
access the internet from the same IP, reducing recognition accuracy. Frequent IP changes for mobile
devices also pose difficulties (Kim & Lee, 2020). Azerbaijani researcher Hasanov (202 1) suggests that
combining different data points can yield stronger results and help address the limitations of IP-based
recognition.

2. Privacy and Security Issues:Regulations such as GDPR and CCPA impose strict requirements for
protecting users' personal information. These laws limit the collection and use of data and require
companies to obtain user consent before analyzing their information. Technologies like differential
privacy and federated learning are used to protect privacy, allowing data analysis without disclosing
confidential information to third parties (Smith & Patel, 2022). Aliyev (2022) highlights that these
regulations, when applied in Azerbaijan and other countries, help mitigate digital privacy issues.

3. Reliability and Sustainability of Technology: Due to the rapid developments in technology, user
recognition technologies must be continuously updated. Compatibility with various platforms and
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devices is crucial for maintaining a seamless user experience. Handling different parameters across each
platform makes it challenging to sustain the recognition process without disrupting user experience
(Chen & Liu, 2019). Mammadova (2021) notes that without ensuring sustainability, there is a higher
likelihood of these technologies becoming obsolete and losing effectiveness.

Future Trends and the Role of Artificial Intelligence

The future development of user recognition technologies will largely involve the extensive
application of artificial intelligence (Al) and machine learning (ML) methods. These technologies will
enable more accurate predictions of user behavior and deliver personalized suggestions:

1. Biometric Recognition Technologies:Technologies for facial, voice, and iris recognition improve
both the accuracy and security of user recognition. These methods provide high levels of security by
recognizing unique physical characteristics, thereby enhancing the protection of confidential information
(Zhou & Kim, 2023). Guliyev (2022) notes that the use of biometric technologies in security applications
is expanding in Azerbaijan.

2. Zero-Party Data: This approach, which uses data voluntarily provided by users themselves,
minimizes privacy concerns. Zero-party data gives users control over their own information, allowing
personalized experiences in compliance with privacy requlations (Lee, 2022). Ahmadov (202 1) states that
this approach increases user satisfaction while enabling users to manage their data on digital platforms.

3. Omnichannel Personalization: Providing a unified user experience across different devices and
platforms is one of the primary trends that enhance user satisfaction. Omnichannel personalization
allows users to have a consistent experience across web, mobile apps, and other digital channels,
increasing long-term user engagement (Williams, 2023). Babayev (2022) highlights that omnichannel
approaches are also growing in Azerbaijan, ensuring consistent digital experiences across various
platforms.

Conclusion

User recognition technologies play a vital role in enhancing personalized experiences in the digital
world. Through these technologies, precise information about users' interests, needs, and behaviors can
be gathered, allowing content and services to be tailored to their demands. Personalization increases
users' loyalty to platforms, fostering long-term connections and enhancing user satisfaction. Research
shows that by creating personalized experiences, companies can increase users' time on digital platforms
and their likelihood of returning (Ahmadov, 2021).

Artificial intelligence and machine learning will play a significant role in the future development
of these technologies. With these technologies, user behaviors will be analyzed more accurately, interests
will be predicted, and real-time personalized suggestions will be delivered. Al technologies can anticipate
users' preferences and needs, enabling optimal recommendations (Alivev & Qasimova, 2022). For
instance, e-commerce platforms use Al to offer users product recommendations that make their shopping
experience more meaningful and productive.

Privacy and security issues are also at the forefront of the development of these technologies.
Privacy regulations, such as the European Union's General Data Protection Regulation (GDPR) and the
California Consumer Privacy Act (CCPA), ensure the confidentiality of data. As a result of these
regulations, technology companies must be transparent when obtaining consent from users and must
openly declare the methods of data collection, storage, and processing (Hasanov, 2023).

In Azerbaijan, laws have also been enacted to safeguard user privacy and security, requiring
companies to take measures to protect confidential information. For example, data protection laws
establish specific rules and requirements to ensure users' digital privacy (Aliyev, 2020).

Omnichannel personalization represents a new direction in improving digital experiences. This
approach allows users to have a consistent experience across various devices and platforms. Thus, when
a user is recognized on both a website and a mobile application with the same profile, the
recommendations and content presented to them are synchronized, making their experience more
convenient and enhanced. Omnichannel personalization especially opens new opportunities in digital
marketing and customer experience (Babayev, 2022).

In conclusion, user recognition technologies show that personalized experiences will expand and
become more enriched in the future. With the application of artificial intelligence and machine learning,
these technologies will offer more precise, efficient, and privacy-respecting solutions. As such, user
recognition technologies hold a central place in the development of digital experiences, providing users
with deeper, meaningful, and secure experiences.
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