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Abstract

The article is devoted to a long-term study of the effect of the phenotypic activator para-ami-
nobenzoic acid (PABA). It causes non-hereditary changes — modifications. This effect of PABA was
discovered by the prominent geneticist I.A. Rapoport. The mechanism of action of PABA is the acti-
vation of vital important enzymes without valence bonds. Activation DNA polymerase enzyme
PABA causes the “healing" of chromosomes damaged, including by mutagenic influences. Therefore,
PABA is defined as a genetically significant substance antimutagen reparogen. Modifications from
PABA are of scientific and applied interest. They are used in agriculture to increase productivity,
reduce damage by phytopathogens, and for other purposes. PABA is widely introduced in the Mos-
cow and Tyumen regions for pre-sowing treatment of agricultural seeds.

AHHOTANUA

Cratbsa MOCBAILICHA MHOT'OJIECTHEMY HUCCIICAOBAHUIO )ICfICTBI/IfI q)eHOTI/IHI/IquKOFO aKTUBaTopa
napa-amuHoOeH30iHOM KHUCIOThl (ITABK). OHna BbI3bIBa€T HEHACHIENCTBEHHBIC W3MEHEHHS —
Moaupuxanuu. I1oT 3PdekxT [TABK Obu1 OTKPHIT KpYIHBIM y4eHbIM reHeTukoMm M. A. Panonoprom.
Mexanusm neiictBust [IABK — akTuBaius >Ku3HEHHO BaXXHBIX (PepMEHTOB 0€3 BaJICHTHBIX CBSA3EH.
AxtuBanus ¢pepmenta JJHK-nonumepasbl BbI3bIBaeT «3ajiedBaHUe» XPOMOCOM, IMOBPEKIECHHBIX, B
TOM YUCIIC MYTar¢HHbIMU BOBHCﬁCTBHHMH. HO3TOMy ITABK OMPCACIIICTCA KaK T'CHCTUYCCKU
3HAYMMOE BEIIECTBO AHTUMYTareH pemaporeH. Moaudukanuu, Bbi3BaHHBIE aeiicTBueM I[TABK,
OMPENEAI0T HAYYHBIM U MpUKIaIHON uHTepec. OHM HCHOJB3YIOTCS B CEIBLCKOM XO3SMCTBE AJIA
IIOBBIIIICHU A ypomaﬁﬁocm, CHMIXCHHUS MOPAXCHUSA (bHTOHaTOl"eHaMI/I, a TaKXK€ JId HHBIX HCHCP'I.
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ITABK Opma mmpoko BHeapeHa B MockoBckod W TromMeHCKOW 0OJacTsaX I MPEearOoCeBHOM
00pabOTKU CEMSH CEeTbCKOXO03SHCTBEHHBIX KYJIBTYP.

Keywords: hereditary and non-hereditary variability, chemical mutagenesis, modifier, para-
aminobenzoic acid, phenotypic activation.

KuouyeBblie cjaoBa: HaCJICACTBCHHAad M HCHACICACTBCHHAsA HN3MCHYMBOCTD, XUMHUYECKUU
MYTarcHes, MO,I[I/I(bI/IKaTop, Hapa-aMHH06eH30ﬁHaﬂ KHCJIOTA, (beHOTI/IHI/I‘{eCKaH dKTHUBalus.

006 ucropuu coznanus U.A. PaionopTom KpynHbIX HaNpaBJeHU
B reHeTHYeCKHX nccjeqoBaHuAX XX Beka

Kpynnomy yuenomy-renetuky M.A. Panonopty, ['eporo colimanncTuueckoro Tpya, jaypeary
JlennHCcKOM npemMun, HOMUHAHTY Ha HOOEneBCKyro MpeMHIo, TepoMdecKOMy yYacTHUKY Benmkoi
OrteuecTBeHHOM BOMHBI B 2022 1oy ucnoiaHuiaock 110 et co aHsS poxkIeHHUS.

N.A. Panonopty npuHajuiexar JiBa KpyIHbIX OTKpbITHsI XX BeKa B 00J1aCTU HACJIEICTBEHHON
Y HEHACJIEJICTBEHHOW H3MEHUYMBOCTH. ONMH W3 HCTOYHHKOB T'€HOTHIIMYECKON HACIeACTBEHHON
W3MEHYMBOCTH — XMMMYECKHH MyTareHe3 oOTpaxeH B KkHure «Mukporeneruka» [1, 2].
HenacnenctBennas ¢eHotunuyeckas MOAU(PUKALIMOHHAS W3MEHUMBOCTH IMPEACTABICHA B KHUTE
«DeHOTeHETUYECKHI aHaIu3 HE3aBUCHUMOW M 3aBUcHMON muddepermupoBkm» [3]. Kauru Obutn
neper3ganbl  O.I'. CrtpoeBoi, KOoTOpash BHECIa HEOLEHUMBIH BKJIAd B TMOMYJISPU3ALUI0 U
pacnpocTpaHeHue ocHoBormnonaratonux Tpyaos M. A. Panonopra.

N3yyenne 060UX BUOB U3MEHYHBOCTU MPOU3BOAUTCS MyTEM BIMSHHS Ha HACIEACTBEHHOCTh
pa3HbIX XMMHUYECKUX coeIuHEeHUH. OJHU W3 HUX BBI3BIBAIOT HACIEACTBEHHYIO MYTallMOHHYIO
W3MEHUYUBOCTb, JPYIH€ — HEHACJIEICTBEHHYI0 MOIU(UKAIMOHHYIO H3MEHYMBOCTh. HMocudom
AbOpamoBruYeM OBUIO OTKPBITO OOJNBIIOE KOJMYECTBO COCAMHEHWH, BBI3BIBAIOIIMX 00a BHIA
W3MEHYUBOCTH, YTO HAIJIO IIHPOKOE MPUMEHEHHE B HAYYHBIX H3bICKAHUSX M MPHUKIATHBIX
UCCIIEIOBAHUAX: B M3YyUYEHUU TE€HETUYECKUX IPOLECCOB, JKOJIOTUH, OHBOJIOLMU, MEIAUIMHE,
MHUKPOOHOJIOTHH, CEIbCKOM XO035HCTBE, IECOBOJICTBE, JIyrOBoACTBE. HeHaciecTBeHHbIE U3MEHEHUS,
BBI3BIBAEMbBIC XUMUYECKHUMHU COCIMHEHHUSMH, SBIISIOTCS YacTOo (PEHOKOMUSMH HACJIEeICTBEHHOU
W3MEHUYUBOCTH. M3 HHMX MHOTHE NPEICTAaBIAIOT CO0OH OMpeNeNeHHbI Hay4yHBIH HHTEpEC u
MPaKTUYECKYI0 IE€HHOCTh. LI€HHOCTh COCTOMT Takke B OBICTPOM JOCTHXKEHUH >KEIaeMOIo
pe3ynbrara (B T€YEHHWE OJHOTO — JBYX JIeT) B OTJIMYME OT HACIEACTBEHHONW M3MEHYHUBOCTH, MPH
KOTOpPOM pe3ynbTaT JOCTUIaeTcs JOJbIlIe, B TEUEHHE HECKOJIbKUX JIET IOCJIE BO3JIEHCTBUS
XUMUYECKUM  coequHeHueM. HeHacnencTBeHHass  M3MEHUYMBOCTh  MPOUTPBHIBAET  MEpeN
HACJIEICTBEHHOW HM3MEHYMBOCTBIO B TOM OTHOILIEHUHU, YTO PE3YJIbTAaT €€ KPAaTKOBPEMEHHBIH U
OTpaHUYMBAETCS OJHUM — JBYMs OJIaMHU, BKJIIOYas ocieaeicTBrue. Pe3ynbrar xe HacleICTBeHHOU
W3MEHYUBOCTH MMOCTOSHHBIN M UCUUCIISETCS PSAIOM JIET, BILIOTH /10 20-TH U 60Jee.

W3ydyenne o00uX BHJIOB M3MEHUMBOCTH — HACJIEJICTBEHHOM M HEHACJEICTBEHHOU
MIPOU3BOJUTCS C TOMOIIBIO BO3JEHCTBUS XMMHUYECKMMH COEIMHEHHUSMU Ha HAcCleJCTBEHHOCTh
(TpU3HAKM), BBI3BIBAIOIIMME COOTBETCTBEHHO 00a BHJa M3MEHYMBOCTU. BO3HHMKaeT BOIpOC: Kak
pa3rpaHUYUTh BELIECTBA, BBI3bIBAIOIIME Pa3Hble BUABI M3MEHUYMBOCTH M Kak 310 Aenan HMocud
AbGpaMoBuy. Benp pasrpaHudeHHe HX IyTEM HEMOCPEACTBEHHOW MPOBEPKH Ha KIACCHUYECKOM
reHeTnyeckoM oOwvekTe myxe Drosophila melanogaster unu Ha monensHoM pacteHun — Crepis
cappillaris 6yzer cBsi3aHO ¢ 3aTpaTamMu OOJBIIIOTO KOJIHYECTBA BPEMEHH, KOTOPOTO MOXKET IMOTOM He
XBaTUTh Ha camu uccienoBanus. Mocud Abpamosuu Panonopt 6€301m1004HO OTHOCKI XUMUYECKUE
COCIMHEHUS K TOM WM MHOM Tpynne ¢ MOMOMIbIO ONPENENCHUS Y 3TUX COEAMHEHUN BEJIMYMH
JTUTIOJIBHBIX MOMEHTOB [4]. [l MyTareHHBIX BEIIECTB BEJIWYHHBI JUIOJIBHBIX MOMEHTOB
cocraBnusior 2,4 — 2,7 JI, ansg MmoauduKaTOpoB IUIONBHBIT MOMEHT CHiIbHee U coctaBisieT 4 | u
Bbime. 1 JI — enuHuna u3MepeHUs IUINOJBHOTO MOMEHTa. JTa €AMHMIIA Ha3BaHa 0 HMMEHU
M3BECTHOTO YydeHoro Jlebas, M3ydaBIIero AMAICKTPHUUECKHE XapaKTEPUCTUKH MOJIeKysd. Takas
BO3MO>XHOCTh MAacCOBOI'0 pasrpaHUYEHUs] BEUIECTB MYTAareHHOW MPHUPOAbI OT MOJIU(PUKATOPOB C
MTOMOIIBIO JTUTIOJIBHBIX MOMEHTOB MPEACTaBIsAET co0oi, mo BeipakeHuto O.I'. Ctpoesoii, kitoy [5]
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IUIsl pa3rpaHUUuEeHMs] 3TUX BUI0B COEJUHEHUN. DTOT KIIIOY Jall BO3MOKHOCTh IIMPOKO MCCIIE0BATh
o0a BHJIa U3MEHYMBOCTH, YTO SIBHJIOCH B CBOIO OUYE€pEeb KPYIHBIM OTKpbITHEM M. A. Pamonopra.

IIpencraBneHHble 37€ch BONPOCHl IIMPOKO U3YYAIUCh U OOCYXJAJIUCh T'€HETHKaMH,
CEJICKIIMOHEPAMH, CIICUATUCTaMH psiia oOyiacteli  Ouoilornu, OCOOEHHO TIOCle Mepuoja
JIBICEHKOBIIMHBI, HA COBEILAHUX 10 XUMHUECKOMY MyTareHe3y, KyJia BXOAWIN TaKKe UCCIIel0BaHUs
110 MOIU(HUKAIIMOHHON n3MeHYMBOCTH B MIHCcTUTYTEe XuMudeckoi pusuku um. H.H. CemenoBa AHH
CCCP, 3atem PAH. Hauunas ¢ 1957 roga mo 1992 rox pe3yibTaThl 3TUX HCCICIOBAHUNA OBbLIN
OTPaKEHbI B €KErOJHBIX BBICTYIUIEHUSX CIIELUATINCTOB HAa 3TUX COBELIAHUAX, COCTABUBLIMX JIOXY
B UCTOPUU HM3Y4YCHMsI TEOPETUYECKUX M HPUKIAJHBIX BOIPOCOB B 0OJACTH HACIEICTBEHHOW M
HEHACJIEICTBEHHOW M3MEHYMBOCTU. EKero/jHbple COBEIaHUS U CTaThU CIIELUAINCTOB IIOMELIEHBI B
6onee yeM 30-Tu COOpHHKAxX MO XMMHYECKOMY MyTareHe3dy M MOJU(PHUKALMOHHON M3MEHUMBOCTHU
n3nanug Axagemuu Hayk. Coemanust npoBoawi M.A. Pamonopr, riry0oko BHUKas B UCCIIEIOBaHUS,
JlaBasi UM OLIEHKU U PEKOMEHJALMU KaK Jajiblle CTPOUTh padboTy. M ToabKO B IocieIHue ABa rojia
1991 u 1992, korna U.A. Panoniopra He cTajio, COBELIaHMsI BEJIU €r0 COTPYIHUKU. B nccnenoBanus
[0 XUMHUYECKOMY MYyTareHe3y U MOAM(PHUKALMOHHOM M3MEHUYUBOCTU OBUIM BOBJIEUEHBI ITOYTH BCE
CEJIbCKOXO3SIICTBEHHbIE MHCTUTYTHI 1 MHOTHE CeJIeKIIMOHEPHI. B pe3ynbrare Obu1o co3naHo B 60-¢ —
90-e u Oonee mozgHue ToAbl 383 copTa pasHBIX CENBCKOXO3SHUCTBEHHBIX KynbTyp. M3 HuHX 116
pailoHHpOBaHbl, U3 PallOHHPOBAHHBIX KYJIBTYp 26 COPTOB NIIEHULIBI, 14 COPTOB slUMEHs, 28 cOpTOB
KOPMOBBIX. BbIIIM cO3/1aHBI HOBBIE BU1bI aHTHONOTUKOB (13 cooOuienus K.A. Panonopra 6para 1.A.
Pamomnopra).

C ucnonb3oBaHHEM MOJU(PHUKAIMOHHON HEHACIEICTBEHHOM M3MEHYMBOCTH OBUIM CO3/1aHBbI
MeauuuHCKUe npenapatsl. [llupokoe mpuMeHeHne MoaM(UKAMOHHAS M3MEHUYMBOCTH HAllIa B
CEJIbCKOM XO34HMCTBE — B TMOBBILICHUM YPOXKAMHOCTH, YCTOWYMBOCTH K (hUTOMATOreHaMm,
CEMEHOBOJICTBE, B 9KOJIOTHH.

Pe3ynbraToM HamMx HCCIEIOBaHMM MO HM3YYEHUIO XUMHUYECKOIO0 MyTareHa 3TUJICHHMUHA,
OJTHOTO M3 NEPBBIX, OTKPBITHIX U.A. Pamonoprom, 66110 601ee 250 HayIHBIX ITyOIUKAINi 1 6 HOBBIX
copToB 03uMOM mmieHunsl (B l'ocpeecTpe CENEKIMOHHBIX JOCTHXKEHHMH, JOMYIIEHHBIX K
WCIIO0NBK30BaHuI0). bosee 70 HaydHBIX MyOIUKAIM MOCBSIIEHB HEHACIIEICTBEHHOW N3MEHYNBOCTH,
BbI3bIBaEMON OJHUM M3 Hanbosiee 3PPEeKTUBHBIX MOIUPHUKATOPOB, OTKPHITEIX M. A. Panonoptom —
napa-aMuHOOEH30MHON KHUCIIOTE.

B nHacrosmieit pabote Mbl NPOJOKUIM U3yUeHHE JeHCTBUS Mapa-aMUHOOCH30MHON KHCIIOTHI
Ha CeJIbCKOXO3SIICTBEHHbBIE KYJIbTYPBHI.

HekoTopble acniekThbl Mcc/IeJ0BAHUH HeHAC/IeICTBEHHOH M3MeHYMBOCTH

[Tapa-amunoOen3oitnass  kucnora  (ITABK)  renermueckn  3HauMMoe  COEIMHEHHE
HeHacneacTBeHHOro neictBus. CpoiictBo IIABK, coctosimee Bo BausiHuu Ha (EHOTHI, OBLIO
OTKPBITO KPYIHBIM yueHbIM reHetukoMm HMocupom AbOpamoBuueM Pamomoprom npu M3ydeHUU ee
JENCTBUS HAa KJIACCUUECKUH TeHeTUYecKuil 00heKT MyXy Drosophila melanogaster. 3to coenunenue
BBI3BIBAJIO Hambosee MIMPOKUI CHEKTP MOAM(DUKAIMOHHOW M3MEHYMBOCTH M Hambosee BBICOKYIO
4acToTy MOp¢o30B (MoauduKalnuil) Mo CPaBHEHUIO C APYTMMHU BeLIECTBAMH MOJAU(UKATOpaMH.
I'my6Gokoe n3ydeHue coelMHEHHH, BBI3bIBAIOIINX MOP(HO3bI, posokuio myTs M.A. Panonopty s
OTKPBITHS 1IEJION Cepur XUMHUYECKHX COEIMHEHUN HaCJIEICTBEHHOrO JEWCTBUA — XUMHUYECKHX
MYTareHoB W cymnepmyrtareHoB [1, 2], cremneHb MyTareHHOro 3¢QeKTa KOTOPHIX COOTBETCTBYET
JUIMHaM UX yriaepoAHbIX nenoyek. OJHUM U3 TEPBBIX CyNEpMyTareHoB, OTKpPBITHIX H.A.
PanonoproMm, ObUT 3TUIEHUMUH, IPU U3YUYEHHUH JCHCTBUS KOTOPOTO U Ha €ro npumepe OblT MOKa3aH
MOIIIHBIN MyTareHHbIH 3((eKT, B YaCTHOCTH Ha O3UMOI mIIeHuue [6] u Ha Apyrux oOBEKTax.
ITouemy npu peHOTUITNUECKON HEHACTIEeICTBEHHON M3MEHYMBOCTH 0€3 BOZHUKHOBEHHUS MyTallUi B
OTJIMYME OT TEHETUYECKOrO0 HACJIEACTBEHHOTO JEMCTBHS XHMHUYECKHUX CYNEpMYyTareHoB,
BBI3BIBAIOIINX MOIIHBIN IJIACT HACJIEICTBEHHON M3MEHUNBOCTH B Buae MyTauuii, [IABK saBisercs
T€HETUYECKH 3HAYMMBIM BemecTBOM? J[eo B TOM, 4TO, aKTUBUPYS MTUPOKHI KpyT hepMeHTOB [7],
ITABK aktuBupyet ¢pepment JHK-nmomumepasy [8]. AkruBupoBanue JJHK-nomarmepass! BbI3bIBaeT
BOCCTAQHOBJICHHE XPOMOCOM, CTPYKTYPHO HAPYLIEHHBIX IOJ BO3AEHCTBHEM pa3HBIX MYTAare€HHbIX
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(hakTOpPOB M MPUBOIUT XPOMOCOMBI K TTEPBOHAYAIBHO IIEJIOCTHOMY cOocTosiHUIO, T.€. [IABK siBnsercs
penaporenom. [loatromy ITABK — renernuecku 3HauumMoe COeIMHEHNE, OAHAKO HE MYTareHHOI 0, HO
AHTUMYyTareHHoro jeWcreus. Ha OCHOBe akTHBalMKM LIMPOKOTO Kpyra >KU3HEHHO BaKHBIX
depmentoB (AHKa3e1, PHKa3el, JIHK-monmmMepassl, neruaporenassl u ap.) U.A. Panomopt Ha3zBan
ITABK ¢denotunuueckum axtuBatropoM. HMeHHO Omaromaps aKTHBAllMd IIHMPOKOTO Kpyra
depmentoB [TABK o6mamaer mmpokuM BO3JCHCTBHEM Ha pa3HbIE TAKCOHOMUYECKHE EIUHUIIBI:
pactenus [9-14], »xuBoTHbIe [ 15], HacekoMmble [3], MUKpoOpranu3msl [ 16].

IIpu neiicrBum ITABK Ha cenbckoxo3siicTBeHHbIE pacTteHus [9-14, 17], ee nonoxureiabHoe
BIUSIHUE (PAKTUYECKH PACHPOCTPAHSAETCS HA MPHU3HAKU, ONPEACTSIONINE BCE AIEMEHTHI CTPYKTYPbI
ypoxas [18], 4Tro, mo-BUAMMOMY, TAaK)K€ BBI3BAHO IIUPOKUM €€ BIMSHHEM Ha (pepMEHTATHBHYIO
CUCTEMY.

[Ipu 3amaumBaHuM ceMsiH 03UMOW W sipoBOM miieHuibl B pactBopax [IABK mmpokoro
nuanazona Hu3kux koHuentpanuit 0,0001 — 0,01% [14, 18] ¢ unrepBanom 0,01% npu s3xcnoznnmn
24 yaca B MOJAEIbHOM oOIbITe nojnoxutenpbHoe BiusgHue [TABK oxBarbiBaeT Bce IpHU3HAKH,
ONpENENAIONINE IEMEHTbl CTPYKTYphl ypoxas [18]. YBennuuBaercs 4ucio KOJIOCKOB M 3€pEH B
kozoce [ 18]. [Tocnennee HaOr01a€TCs HE TOIBKO OJIaroapsi yBEIUICHUIO YHCIIa KOJIOCKOB B KOJIOCE,
HO U 3a CUET CHIDKEHHUS CTepUIBHOCTH LIEHTPAJIbHBIX I[BETKOB, KOTOpble 0003HAYAIOTCS Kak
(U3NOOTHYECKN CTEPUIIBbHBIE IBETKU, U (POPMHUPOBAHUS B HUX 3epHOBOK [9, 17]. Takue usmMeHeHus
KacaroTcs B OCHOBHOM (PU3HMOJIOTMUECKU CTEPHIIBHBIX I[BETKOB B KOJOCKAaX CpeIHEN 4acTH KoJjoca.
VBenuuuBaercs macca 1000 3epen [14, 18], moBsimarorcs BcxoxecTh [9-14, 18], uwmcno
nepe3uMoBaBIux pactenuii [14, 18], BbkuBaeMocts [14, 17, 18]. Bee 3Tu mokasaTenu Bo3pacTaroT
[0 OTHOIIEHHIO K KOHTpoito Ha 8 — 12%, a Hekortopble M3 HuX uHorna Ha 20%. Opnako,
MPOAYKTUBHAs KycTHCTOCTh noJ BiusHueM [TABK Bospactraer Hanbonee 3HauntensHo — Ha 80 —
100% [14, 17, 18] u OGonee. IloBpllIeHNE NMPOJYKTUBHOCTU PACTEHHM MIIEHULBI ONPEIENeTCs
TJIaBHBIM 00pa30M 3HAUYUTEIbHBIM BO3PACTAHUEM MPOIYKTUBHOM KycTUCcTOCTU. C IpYroii CTOPOHBI,
BO3pacTaHUE NPOAYKTUBHON KYCTUCTOCTH CBSI3aHO C MOBBILIEHUEM PET€HEPALIMOHHON CIIOCOOHOCTH,
YTO CKa3bIBAE€TCSA HA MOBBIIIEHUU 3UMOCTOMKOCTH U 3aCyXOyCTOMYMBOCTH — AJalTUBHBIX CBOMCTB
pactenutii [19].

B mpousBoactBenHbix ombiTax ¢ [TABK, xoTopeie Mbl Hawanu npoBoauTh ¢ 1983 roga B
HorunckoM pailone MockoBckoil o0nactu, a 3aTeM M B Apyrux paiioHax MockoBckoil oGnacti,
nonoxurenabHomy BiusHuI0 [TABK noaBepranuce Takxke Bce MpU3HAKU, ONPEEISAIONINE CTPYKTYPY
ypoxkas. OTHaKo B MPOU3BOJICTBEHHBIX YCIOBUSIX HaO01a1ach TudPepeHIraIus moaoKuTeI-HOTO
BiuaHus [TABK Ha npusHaky, onpeaensionume pasHble JIeMEHThI CTPYKTYphI yposkas. [IpeBbienue
HaJ KOHTPOJIEM ObLIO B KaXKJbIX KOHKPETHBIX YCIOBHUSAX Pa3HbIX JIET B pa3HON CTENEHH MO Pa3HbIM
MPU3HAKAM WM TOJIBKO MO YacTH Mpu3HaKoB. Hampumep, B 0AMH roj BO3pacTaiy YUCIO KOJIOCKOB B
KOJIOCE M YMCIIO 3€PEH, B MHOM o/l BO3pacTaii BCX0XKECTh IEPE3NMOBKA, BBDKUBAaEMOCTh. B apyrue
roJsl 0COOGHHO BO3pacTaljia MPOAYyKTHUBHAS KYCTUCTOCTh. [IpOMyKTHBHAS KYCTUCTOCTh B TOW HIIU
MHOM CTEeNeHM BO3pacTeT Bcerja B YCIOBMSX pas3HbIX JjeT. [Ipum Bo3pacTaHMM NpPOAYKTHBHOMN
KyCTHCTOCTH M BBDKHMBAaE€MOCTH TyIle cTaHOBUJCS cTebiecroil. Tem He MeHee, HE BO3pacTajo
MOpaXeHHE CHEXHOW IuieceHbt0. OTMedanach TOJNEPAaHTHOCTh YpPOKaWHOCTH IO OTHOILIEHUIO K
sToMy (putonaroreny. Habmroanocs moBbllieHHE YCTOWYMBOCTH O3UMOM MIIIEHUIIBI K KOPHEBBIM
THUJISIM.

Exeronnoe Bo3pactaHue mokasaTeneil o npusHakam, ONMpeaesIsioINM JIEMEHTbI CTPYKTYPbI
ypoxas nipu aeiicteuu [TABK, npencrasnsier cob6oii MOBHITIICHUE aIallTUBHBIX CBOKUCTB [19], uTo HE
pa3 MOATBEPKAATIOCh B HAITUX HccenoBaHusAX. [1oBbIIIeHEe afanTUBHBIX CBOWCTB HA0JI01a7I0Ch U
O0TMEYaJIOCh HAMU HE TOJIBKO B MOJIEJIbHBIX OIBITAaX, HO ¥ B YCJIOBHSIX Pa3HbIX X031UCTB MOCKOBCKOM
obnactu. Hampumep, B xo3zsiictBax Horumnckoro paiiona B 1983 — 1984 romax nabmromanack
BECEHHSIS 3acyxa (BECEHHUE 3aCyXH, KaK MPaBUJIO, €XKEr0/1HO TorAa ObiBaid B MOCKOBCKOMH 00J1aCTH).
[Tpu 3TOM XOpOIIO MPOSBUIACH 3aCYXOYCTOWYMBOCTh Ha sipoBoM stumeHe (copTtax Hams, Tpymmd,
Hocorckuit 9). IloBeimeHne 3acyXOyCTONYMBOCTH BBIPA3WIIOCh, B YAaCTHOCTH, B 3HAYUTEIHHOM
MOBBIIIEHUH Typropa pacTeHuid. B KOHTpONbHOM BapuaHTe B Mae ObLIO MOJBAJaHME pacTeHUU. B
noceBax ¢ [TABK monssmanust He ObUIO, pacTeHUs ObUTA TYPTrOPHBIMU M KPEMKUMH, B OTJIMYUE OT
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pactenuii, rae IIABK He ucnonb3oBasiack. Y pacTeHH ONMBITHBIX BAPUAHTOB ObLIa SIBHO BBIpAXKEHA
BOJIOYICP)KUBAIOIIAs  CIIOCOOHOCTh. BO3MOXKHO, 3/€Ch HWIrpajgo poJib MOBBIIMICHUE BS3KOCTU
nuroriazMel oA BiaussHueM [TABK. Bo3MmoxHBI Takke W Apyrue TPUYMHBI, Harpumep, padota
ycTbull. B HeOnmarompusiTHble A TEPE3UMOBKH DPACTCHUH O3UMOW MIICHUIBI TOJBl BECHOU
Ha0I110/1a710Ch OBICTPOE OTpACTaHUE U MO3eJICHeHUEe pacTeHH B onbITHRIX BapuaHTax ¢ [TABK, kak
B MOJICJIbHBIX, TaK U B IPOU3BOJICTBEHHBIX, B OTJIUYHE OT KOHTPOJIbHBIX BAPUAHTOB, TJI€ MOKYXIIOCTh
1 OypBIii IIBET pacTeHUI coXpaHsuIuch Ha 7 — 10 qHEH mosbIie Ipu MEHbIIEH COXPAaHHOCTH PACTCHHM
U B pe3yJbTaTe MEHBIIECH CTENEHU BBIPAKCHHOCTH PEreHEPAIIMOHHON CIIOCOOHOCTH.

HNHTEepecHO OTMETUTD, UTO B MOJIEIIbHBIX 3KCIIEPUMEHTAX B Auana3zoHe HUu3kux 103 [IABK mbl
HEe 00Hapy>KHUITU J1030BOM 3aBUcUMOCTH [ 18]. B ycnoBusix xo3siicTB HanOosee 3¢ heKTUBHBIMU ObLIN
koHuentpauun I[TABK 0,03 — 0,05% npu 24 4acoBOM SKCHO3MIIMM KaK B OTHOUIEHUH
MOJIOKUTEIBLHOTO BIIMSHUSL HA 3JIEMEHTBI CTPYKTYpPbl ypoKas, TaKk W Ha ypokail. B xo3siicTBax

MOBBIIICHUE YPOXkKasi Ha 36PHOBBIX KYJbTypax cocTaBisuio 30 — 50% 1o OTHOILIEHHIO K KOHTPOIIIO [9-
13].

FnasHbIU FnaBHbIN
KONOC KOJ10C

AT

2
Q)
N \\\ \/ \
\\\\ ' ~’ ~’ Puc. 1. Bnusuaue I1ABK na
\:\\’, " ~””" \2 §’ -” APYCHOCTb OOETOB M KOJIOChEB Y
L\ 4 Y O3UMOI IIIICHUIIEL.
“ M\ 3 Copt Muponosckas 808
@ — CHU)KEHHE SIPYCHOCTH II0OEroB
U KOJIOCHEB TOCJE MPEeAOCeBHON
. ob6pabotku cemsin [TABK.

6 — xoutponbp (6e3 IIABK).
BripakeHHas sIpyCHOCTh TIOOETOB |
KOJIOCKEB 00Jiee MO3THUX MOPSAKOB.

CoBmectHO ¢ cemeHoBoaoM B.K. JluxaueBoil coBxo3a uMm. YamaeBa U INIaBHBIM arpOHOMOM
Toro xe xo3sicTBa H.A. KopuryHoBbM ObUT pazpab0TaH TeXHOIOTUYHBIHN crtocod 06padoTku [TABK
CEeMSH 3EpHOBBIX KYyJNBTYp Tepel MOCEBOM, COCTOSAIIMI B coBMecTHOW o0pabotrke ITABK c
MPOTPABHUTEIISIMH TIPU TIOTYCYXOW 00pabOTKe, a TakKe TEXHOJIOTMYHBIH CIOCOO OMPBICKUBAHUS
MMOCEBOB COBMECTHO ¢ repOummaoMm [11-12]. B To ke Bpewmsi, MOBBIMIAS KU3HECIOCOOHOCTh —
BCXO0XKECTh, MEPE3UMOBKY, BBDKHBAEMOCTh, 3HAUYUTEIHHO TOBBIIIAS MPOJAYKTHBHYIO KYCTHCTOCTD,
ITABK B 3HauMTenbHON CTEMEHU CIIOCOOCTBYET IycTOMy cTebiectoro. B Tex ciywasx, korga 3To
MPOUCXOAUT, OTMATaeT HEOOXOAUMOCTh B TEpOWIMAEC T.K. COPHSIKH TOJABISIOTCS TYCTHIM
crebnecroem. B atux cimyuasx mocpenctBom I[TABK MoxHO ocyliecTBiaTh Oe3repOHIMIHYIO
MPOPUIAKTHYECKYIO 3alIUTy OKPYXKAIOIIEH Cpeapl, YTO MBI HEOJHOKPATHO OCYIIECTBISUIM B
xo3siicTBax. OCOOEHHO BaXXHO 3TO JAeNaTh B TeX CIydasx, KOTJa MPOU3BOJCTBEHHBIC IMOCEBBI
pacroyiararotcsi OJTM3KO K HACEJICHHBIM ITyHKTaM.

Hekotopoe mnosicHeHME K METOJIMKE MOJENBHBIX M MPOU3BOACTBEHHBIX 3KCIEPUMEHTOB.
[Imomaae MoOAENbHBIX ONBITOB cocTaBisyia 1M?> B 10-u KpaTHOM MOBTOPHOCTH MPH yCPEAHEHUHU
pe3yabTaToB. MojenbHbie onbIThl 3akiagbiBasii B HemunnoBke (HUUCX cenbckoro xossiicTa
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[EHTPAIBHBIX PallOHOB HEUEPHO3EMHOM 30HBI MOCKOBCKOW 00acTH). ['0/1bI 3aKIa KU MOJIETBHBIX
onbIToB 1979 — 1983 rr. [Ipon3BoCTBEHHbIE OMBITHI 3aKjaAblBalid B Xo3siicTBax Hormuckoro
paiiona MockoBckoi obiactu umeHu ['oppkoro, Yanaesen, KyauHoBo Ha momasnsax a0 lra B 4-x
KpaTHOM MOBTOPHOCTH. B MpON3BOICTBEHHBIX OIBITaX AJIEMEHTBI CTPYKTYPBI ypOXKasi yUUTHIBAIN HA
mwion@aakax Imiomaaso 1M?> B 10-TU KpaTHOM MOBTOPHOCTH YCPEIHSISI pe3yiabTaThl. [ Ofbl
MIPOU3BO/ICTBEHHBIX OMBITOB 1983 — 1986.

HNutepecno obpatuth BHUMaHue Ha ¢eHomeH BimsHUS [IABK Ha 3epHOBBIC KYJIbTYpHI, U B
MEPBYIO OYepelb Ha O3UMYIO MIICHUILY U stfuMeHb. OCOOEHHO SpKO 3TOT (heHOMEH HAOII0AaNCs Ha
03UMOI MIIeHUIE. DTOT (EHOMEH 3aKJII0YaeTcs B TOM, UTO SPYCHOCTh MOOETOB U KOJIOChEeB OoJiee
MO3/IHUX MOPSIKOB 110 OTHOLIEHHUIO K TJIABHOMY KOJIOCY CHIbKaetcs (puc. 1).

[TobGeru Gonee MO3THUX MOPAIKOB CIIOJATOHSIOTCS» K TJIaBHOMY mo0ery 1o Beicote. [Ipu aTom
KOJIOChS pa3HBIX MOPSIKOB PacoJiaraloTCs Ha YPOBHSAX, OJU3KUX K IIIaBHOMY KOJIOCY ¥ COCTaBIISIOT
Kak Obl OyKeT ¢ OJHOYPOBHEBBIM pACMOJOXKEHHEM KOJIOChEB C TJaBHBIM KOJIOCOM. OTOT
Mopdonoruueckuii penomeH BeneT 3a co00i (PeHoIOrnYecKuid, KOTOPBIN BBIPAXKAETCS B MEHBIIEH
pasHUIle IO BPEMEHU CO3PEBaHMs KOJIOCHEB 0OJIee MO3IHUX MOPSAKOB IO CPABHEHUIO C TJIaBHBIM
KOJIOCOM, @ TO U B OJHOBPEMEHHOM CO3pEBaHHH. JTOT (heHosorudeckuii 3p¢GexT MPUBOIUT K
0oJbIIell BHIPOBHEHHOCTH M BBIMOJIHEHHOCTH 3€pHA B KOJOCHAX 0Oojee MO3JAHUX MOPSAIKOB U K
yBenuueHuto Maccsl ux 1000 3epeH.

Y 03uMOIf MIIeHUIBl ONBITHBIX BapuaHTOB Macca 1000 3epeH yObIBaeT 1o 3HaYSHHIO TI0 Mepe
repexojia OT TIIABHOTO KOJIOCA K KOJIOCHSIM MOOEroB 0oJjiee MO3JHUX MOPSIKOB MEHEE 3HAUUTEIBHO,
4eM B KOHTpOJIE, a B psAle CilIydyaeB ocraercss Ha ypoBHe Macchl 1000 3epeH riaBHOro Koioca.
Hamnpumep, B onbitax ¢ [TABK HaOmonamice cnenyromnme cpeqaue 3HadeHuss maccel 1000 3epeH B
3aBHCHMOCTH OT PACIOJOKEHHUSI KOJOChEB pa3HBbIX MOpsaAkoB (Tabmuma 1). B rimaBHBIX KOJIOCHIX
3Hauenus macchl 1000 3epeH cooTBEeTCTBYIOT 48,3 T., B KOJIOCKAX 1-ro nmopsiaka — 48,0r., B KOJIOChAX
2-ro nopsiaka — 47,8r., B KOochsx 3-ro nopsaka — 47,0r., B KOJI0chsax 4-To nopsaka — 46,8r.

Tabmuua 1. Pazauna B macce 1000 3epeH (B rpaMMax) B 3aBUCMOCTH OT PACIIONIOKEHUS
KOJIOChEB pa3HbIX NOPSAKOB B pacTeHHH. O3umast nueHuna copt Muponosckas 808.

ITABK KoHTponb

Pacnionoxenue Macca Paznuna B macce Macca Paznuna B
KOJIOCHEB Pa3HBIX 1000 3epeH, 1000 3epen 1000 3epen, | macce 1000 3epen
MOPSAIKOB BT. IJIaBHBIX KOJOCHEB BT. ITIaBHBIX KOJOCHEB
M KOJIOChEB OoJiee 1 KOJIOChEB OoJiee

MO3HHUX TOPSIKOB, MO3IHHUX
BT. MOPSIJIKOB, B T.
I'maBHEIE KOTOCHS 48,3 46,5

Konoces 1-ro mopsijaka 48,0 483-48,0=0,3 45,6 46,5-456=0,9

Konoces 2-ro nopsiaka 47,8 48,3-47,8=05 44.8 465-448=17

Komnocks 3-ro mopsiaka 47,0 48,3-47,0=1,3 44,1 46,5-44,1=24

Konoces 4-ro nopsiaka 46,8 483-46,8=15 435 46,5-435=3,0

Paznuna B Mmacce 1000 3epeH ri1aBHBIX KOJOCHEB U KOJIOCKEB 4-T0 mopsiaka B onbiTe ¢ [IABK
coctaBuia 1,5 r. B konrposne (6e3 ucnons3oBanus [IABK) B rmaBabIx konocksax macca 1000 3epen
cocraBimsuia 46,5 ., B KOiochsix 1-ro mopsimka — 45,6 T., B KOJIOChsX 2-To mopsinka — 44,8 r., B
KOJIO0ChAX 3-ro nopsaka — 44,1 r., B konockax 4-ro nopsaka — 43,5 r. Pasauna B macce 1000 3epen
TJIABHBIX KOJIOCHEB M KOJIOCKEB 4-TO Topsiika coctasisier 3,0 r. (Tadia. 1), T.e. B 1Ba pa3a OoJibIie 1o
CPaBHEHHMIO C OMBITHBIM BapuanToM. B utore o6mas macca 1000 3epen B Bapuante ¢ [IABK Obuia
BBIIIIE, YEM B KOHTPOJIE, B TOM YHUCJIE 3a CUET OOJIbIIeH BBIMOJIHEHHOCTH U BBIDOBHEHHOCTH 3€pHA B
KOJIOChSIX 0oJjiee MO3JAHUX MOPSIKOB U Oosiee BbIcOKoro 3HaueHust ux macchl 1000 3epeH. Mosker
IokKaszaTbecs, 4ro pasHuna B Macce 1000 3epeH B ombITe MO CPAaBHEHHMIO C KOHTPOJIEM, XOTSA H
3Ha4YMTeNbHA, HO Majla MO cBoeMy 3HaueHHto. OjHaKo, B Macuiradax MpPOU3BOJCTBA OHA BEChbMa
ouytuma. bonee onHOBpeMEHHOE cO3peBaHUE 3€pHA B KOJOChAX 0osee MO3IHUX HOPSAKOB IOA
BiausHueM [IABK wu 00ibpmias BBINOJHEHHOCTh W BBIPOBHEHHOCTh 3€pHA OYECBHIHO HE MOTYT



X111 international scientific conference. London. Great Britain. 22-23.02.2024

MOJIOKUTEIIPHO HE CKa3aTbCid HA YIYYLICHUM TEXHOJIOTMYECKMX CBOMCTB. OpHako 3TO
MPEIOI0KEHNE TPEOyeT HEMOCPEACTBEHHON MTPOBEPKH.

denoMeH u3MeHeHus: Mophosioruu U (HEeHOJIOTUH PACTEHUN 03UMOM MIIEHUIIBI O] BIUSHHEM
I[TABK npuBoAuT K 3HAUUTEIIFHOMY YMEHBIIICHHIO MIOTEPh 3epHA MpU yOOpKe ypoxKasl.

[TonoOHas pazauia B Mopdosoruu u peHoaoruu pacTeHus mieHuIsl B BapuanTax ¢ [TABK u
B KOHTPOJIE CITY>KUT IPUUUHON YIyUIICHUSI KOHAUIIMOHHBIX CBOMCTB cemsiH noJl BiusiHueMm [TABK.
JlaHHOE TpernMyIecTBO 0COOEHHO CKa3bIBAJIOCh B I'OJbl, KOrjaa (opmupoBaHHe 3epHA y O3UMOM
MIIEHUIIB COBIAAAIO0 C HEOJIAronpUATHBIMHM YCIOBHUSIMH, CKJIAIbIBAIOIIMMUCA B 3TOT HEPUOA.
Hamnpumep, B Kamupckom paiione MockoBckoit 06sactu B koHiie 80-x ro10B XX BeKa B JJOKIJTUBbII
nepuoj; Bo BpeMs (popMHUpOBaHUS 3epHA U YOOPKH ypoxkKas BCXOXKecTh ceMsH Obuta Ha 20 — 25%
HUXKE, 4eM B OJaromnpusTHbIe rojibl. B xo3siicTBax mocie mpeamnoceBHOW 00pabOTKHU CEMSH 03UMOM
nuenunsl npenapatoM ITABK nossimanace BcxoxecTb ceMsiH Ha 15 — 20% u moutu jpocrurana
OOBIUHBIX 3HAYECHUH.

Hpyroii nmpumep: B Cubupu, B yacTHOCTH B TIOMEHCKO# 001acTH, YOOpKa IMpeodiaaaromei Tam
SIPOBO MIICHUIIBI B KOHIIE aBI'yCTa — CEHTAOpE YacTO COBMAIAET C JOXKASIMH, & HHOT/Ia U CO CHETOM.
Konauiuonnelie cBoiicTBa ceMsiH npu 3ToM cHukarorces Ha 20 — 30% u 6onee. B cBoe Bpems B 80-¢
— 90-¢ roapl B MOJEIBHBIX OnbITax [14] u B psage xo3sgicTB TroMEHCKOW 00J1acTH TPUMEHSIACH
npearnoceBHast 00padoTKa CeMsH SIPOBBIX 3epHOBBIX KynbTyp [IABK, 4To B 3HaUMTENbHOW CTETICHN
MOBBIIIANIO BCXOXKECTh. [locnenHee MonoKUTENFHO CKa3bIBAIOCh Ha MOBBIMIEHUU 3(()EKTUBHOCTH
CeMEHOBOAUECKo paboThl. Bo3moxknoctu wucnons3oBanusi [IABK B ceMeHoBOACTBE HE
OTPaHUYUBAIOTCSA HEMOCPEACTBEHHO MPEINOCEBHON 00pabOTKOM CeMsiH, HO M HUCIIOJIb30BAaHUEM BO
BTOpPOM NOKOJIeHUH 11ociie o0padoTku cemsiH [TABK ee nocneneiicTBusi.

B xo03s1ficTBaX MOMUMO MPEANOCeBHON 00pabOTKU CeMSIH MPUMEHSIIOCHh TAK)Ke OMPBICKUBAHUE
ITABK moceBoB B Tex ke M 0oyiee HU3KUX KOHIICHTpaIUsaX B (pa3e KyIIeHUs — Hadajia BBIXOJA B
TpyOKy. Bkyme ¢ npeamnoceBHO# 00paboTKOil ceMsiH mpoucxoauio ycneurHoe BHeapenue [TABK B
CENBbCKOE XO35MCTBO.

3amedeHo, 4Tto (eHorunuyeckoe MoaupukanuonHoe BiausHue ITABK Ha uccnenoBaHHbIe
3/1eCh 3€PHOBBIC KYJBTYpPHI IO BCEM MapameTpam TeMm 3¢ (deKTUBHEE, YeM MeHee HeOIaronpusiTHBI
BHEIIIHUE YCJIOBUS (KOHEUHO JI0 orpejesneHHoro npezena). Ilo-BuauMomy, 370 MOXKHO OOBSCHUTH
TE€M, YTO MpPHU HEOIArONPUATHBIX YCIOBUSX (PEPMEHTATUBHAs CHUCTEMa HAaXOJUTCS B YTHETEHHOM
coctosinuu. [TABK jxe akTuBupyeT (epMeHThI, YTO BieyeT 3a coboil akTuBauuioo ¢genoruna. [Ipu
onaronpusaTHbiX ycnoBusax ITABK wnu cnabo sddextuBHa mnmu He 3¢ddexkThBHA, TaKk Kak HET
yrHeteHus: ¢epmeHToB. IlogoOHas kaptuHa Habmomanack B KpacHomapckom kpae (HUUCX
CeJNIbCKOTO X03s1iicTBa). B oTHOmenun storo sisiaeHusi B 80-¢ 90-e roasl cooOmian M3BECTHBIM
ceneknuoHep o stamerto B.M. IlleBiioB (1u4HOe cooOmIeHMe).

B »sto0ii paGote Oblna mpeacraBieHa 3aKOHOMEPHOCTh 3HAYMTEIBHO MEHBIIETO CHUXKCHHS
Mmaccbl 1000 3epeH B Koochsx Oosee mo3aHUX nopsakos nox BiausHueM ITABK mo cpaBHenuio ¢
KOHTpOJIEM. JTa 3aKOHOMEPHOCTh ObUIa 00CYy)KJleHa B OTHOILIEHHHM 4YETBIPEX KOJIOChEB Ooiiee
MO3/IHUX MOPAAKOB. OTHAKO KOJOCKEB OoJiee MO3AHUX MOPSIKOB ObIBaeT U OOJIbILE, B TOM YHCIE B
pesynbrate nerictBus [IABK. bbiio 3ameueHo, 4To 1aHHas 3aKOHOMEPHOCTh B OTHOIIEHUH O3UMOM
MIIEHUIBl COXPAHATCS M MPH YBEIMUYCHUH YHCIIa MOOETOB U KOJIOChEeB 0oJiee MO3THUX MOPSAKOB.
WHTepecHO OTMETHUTD, UTO MpeicTaBIeHHbIN Bhile (penomeH neiictBus IIABK Ha o3umyto nieHuIry
B OTHOUICHUH €€ BIUSHUS Ha MOP(OJIOTHIO U (PEHOJIOTHIO PACTEHUS MPEACTABIAET COO0M THITMYHYIO
(heHOKOMNIO TaHHOTO MPU3HAKA, KOTOPbII BO3HUKAET B BUI€ MyTallUi MO/ BIUSHUEM XUMHUYECKOTO
MyTareHa sTWIeHHMHUHa. Hampumep, mosryueHHbIH TakuM oOpa3oM Hall XEMOMYTAaHTHBIH cOpT
Boaperit (BkimtoueH B l'ocpeecTp CeNEKIMOHHBIX JOCTHXKEHHI) o0jazaer TeM K€ NpU3HAKOM
yMeHblIeHus: pasHuibl Macchl 1000 3epeH mpu mepexojie OT TJIaBHOTO KOJIOCa K KOJIOChsSM Oosee
MO3JHUX TMOPSIIKOB. DTa K€ 3aKOHOMEPHOCTh OTHOCUTCS U K HalleMy MEepPCHEeKTUBHOMY MYTaHTY
Ne593, koTopblii roTOBUTCS K TIepeade Ha I'occoproucibiTanus. DeHOMEH H3MEHEeHUs: MOp(HOJIOTUI
1 (peHonoruu MyTaHTOB Hailed KoJulekiuu HabOmonaercs dyacto. Copt boapelil BeipamiuBaercs B
xo3siictBax MockoBckoil u TBepckoil oOnacTeil M Be3e, II€ OH BBIPAIMBACTCS, OTMEUACTCS
omucaHHBIN BhIme dPPexT Mopdosoruu U (EHOJOTHH PACTCHUM, YTO OMPEICISIET COXPAHHOCTH
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YpO’KaeB U MX BBICOKHE 3HAYCHUS — 10 55 — 60 11/ra u 6osee. Bo3aMoxHO, JaHHBIN (heHOMEH SIBIISETCS
OJIHOM W3 IPHUYMH BKJIKOYEHUSA COPTa 03UMOM IIIEHULIBI OBl B KOJJIEKIIMIO COPTOB 3TAJIOHOB I10
pewenuto ['occoprkonmcenu. HyxHo cka3aTh, 4T0O Bce pa3HO00Opa3HO (EHOTUIIMYECKH H3MEHEHHbIE
MpU3HAKH, BO3HHKaromue noj BiaustaueM [TABK, momumo n3mMeHeHHBIX MOp(}OJIOTHH U (DEHOJIOTHH,
U3MEHEHHUs JJIEMEHTOB CTPYKTYPBI YpOXKas, IOBBIIICHUS aJallTUBHBIX CBOWCTB, YCTOMYMBOCTH K
HEKOTOPBbIM (pUTOMAaTOreHaM, MOBBIICHUS YPOKAHHOCTH U APYTHE, SBISAIOTCS (PEHOKOMUSIMHU 3TUX
K€ IIPU3HAKOB, BO3ZHUKAIOIINX IIPU ICHCTBUU MyTarcHa.

OueBuzHO, Bo3MOkHa emie ofgHa poib [IABK. Bpuio moka3zaHo, 4To B BBICOKHMX J103aX
XMMUYECKMH MyTareH 3TUJICHMMHUH 0OlagaeT pajuoOMUMETHYecKUM 3(Q(GEeKToM, NpU KOTOPOM B
CIIEKTPE MYTAIMOHHOW M3MEHYMBOCTH OOHAPYKUBAIOTCS MCKIIOUUTEIFHO MYTAllUU, CBA3aHHBIE CO
CTPYKTYPHBIMM HapyLICHUSAMH SIEPHOrO amnmapara KJIETKH C pPa3pblBaMH M IEPECTPOMKaMU
xpomocoM [20, 21]. I'eHHBIX € MyTauuid, ¢ KOTOPbIMH CBSI3aHO BO3HHUKHOBEHHE CEJIEKLMOHHO
LIEHHbIX MPU3HAKOB, Mbl He OOHapykuBaiu. OAHAKO, F€HHbIE MYTallMM IPHU BBICOKMX J103aX
BO3MOXXHO TaK)K€ BO3HMKAIOT, HO OHH OKa3bIBAlIOTCS COKPBITHIMH BECbMa IOHUKEHHON
AKHU3HECTIOCOOHOCTBIO pAcTEHUHl, CBA3aHHOM C IIyOOKMMHM HapyLICHUSIMH SIEPHOTO ammapara
knetku. [TABK, aktuBupyst IMPOKHiA KPYT )KU3HEHHO BAXKHBIX ()EPMEHTOB, B 3HAUNTEIILHON CTETICHN
MOBBIIIACT KU3HECTIOCOOHOCTb. IIpH 3TOM MOTYT OBITH OOHAPYKEHBI T€HHbIE MyTaIlUH, B TOM YHCIIE
LIEHHBIE, CKPBIThIE HU3KOMN KM3HECTIOCOOHOCTHI0. Cpei HUX MOTYT ObITh MyTalllH, ONPEEIISIOIIne
LIEHHbIE NpPU3HAKU. TakuM 0Opa3oM MOXKET MOIMOJHUTHCS Halla KOJUJICKIUS XEMOMYTAaHTOB HU
MOBBICUTCS €€ pasHooOpasue. OTHAKO ATOT MPOTHO3 HYXKAACTCS B KOHKPETHOU TpoBepke. DPPeKT
«3AJICYMBAHUA)» XPOMOCOM, IOBPEXKIEHHBIX JEHCTBUEM CHIBHBIX XHMHMYECKHX MYTarcHOB,
paccmarpuBana H.B. I'puroposa Ha o0bekte Crepis cappillaris [22].

B 1989 rony MUHHMCTEPCTBOM CEIBCKOTO XO3AHWCTBA OBLJIO MPUHATO PEIIEHUE O LIMPOKOM
WCIIBITAHUU ~ Mapa-aMUHOOEH30MHOM  KHUCJIOTBI ~ TNPU €€  BO3JICUCTBUM  Ha  pa3HbIC
CeJIbCKOXO035IICTBEHHBIE KYJIbTYpPhl B Pa3HbIX 00JacTAX CTpaHbl. McrbITaHUs OKa3aJiy NOBbIIIEHUE
YPOKalHOCTH Ha BCEX HCCIeAOBaHHBIX KynbTypax. [locie mpoBepku, B 1993 rony ITABK Obina
BHeceHa ['ocxmMkoMuccuein MMHHCTEPCTBA CEIBCKOTO XO34HCTBAa B CIMCOK  BEILECTB,
HCIIOJIb3YEMBIX B celbcKoM xo3siiicTBe. Ho uepe3 yerbipe rojga morpeboBanach HOBas IMPOBEpKa
spdextuBHocTH AercTBUS [TABK Ha cenbCKOX03sHCTBEHHBIE KYIbTYpbl, KOTOPYIO MBI HE HMENU
BO3MOKHOCTH TipoBecTu. C npyroit cropoHsl B KoHIE 90-x rooB HoBoueOokcapcKkuii XUMHUECKHUI
3aB0Ji, OCHOBHOM npowusBoautens ITABK, nepecran ee mpou3BoauTh, T.K. OT XO3SIMCTB MepecTalIn
MOCTYTATh 3asIBKHU B CBSI3U C U3MEHEHUSIMU B CEJIbCKOXO03sIICTBEHHOM npou3BojicTBe. OgHako [TABK
MBI TIOCTOSIHHO TPOJOJDKAEM MPUMEHSTh B MCCIENOBAHUAX IO BIMSHHMIO €€ Ha KOHJIUIMOHHBIE U
JpyTHe CBOICTBA, YTO HEOOXOUMO B Halllel MOBCEAHEBHON padoTe.

COOH I[TABK — amuHOkucioTra, OakrepuanbHblii BuTamMuH Hi,
OTHOCAIIasICs K rpyInne BuTaMMHOB B. 3akpsiTast popma 6eH3oiiHOrO
KoJbplla (puc. 2) MO-BHAMMOMY OOECIIE€UMBAET €€ WHEPTHOCTh B
OTHOILLIEHUU BCTYIUIEHHS] B XHUMHMUYECKHE PEaKUUH C JPYyTUMU
XUMHUYECKUMH COEAMHEHUSMH, B TOM YHCJIE C MPOTPABUTEISIMHU U
repOoUIKIaMH. [Tocnennee IIPEIOCTABUIIO BO3MO>XHOCTh
TexHojornuHoi oopadotke [TABK cemsiH nepen moceBoM 1 pacTeHHi
B [IOCEBAX.
ITABK - antHokcwmant [23] BXOAWT B COCTaB psla
MEIUIMHCKUX MpenaparoB, BKJOUYas JEKAPCTBO aKTUION JJs
N H JeyeHus raas, co3gannoe ¢ yyactuem O.I°. CtpoeBoil. bezonacHOCTh
2 npumeHenns IIABK noxareepknaercss €€ MCIONb30BAaHUEM B
Pucynok 2. ®opmyna Memuiinae. OTCYTCTBHE TOKCUYHBIX CBOMCTB 3TOTO Mpernapara (4-as
napa-aMUHOOEH30/HOI rpymnIa TOKCHYHOCTH — (PaKTUUYECKU OTCYTCTBHE TOKCUYHOCTH) ObliIa
KHCJIOTEL ycranoBieHa npu ucnbitanussx B0 BHUMI'EHTOKCe (r. Kues) B
1985 romy u B HMHcTuryTe CTaHmapTU3alMM M KOHTPOJIA
MEIUIIMHCKUX Ouosnornyeckux mpenaparoB uMm. JI.A. TapaceBuua. VcmbITaHusi IPOBOAUIIUCH HA
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71ab0paTOPHBIX KphICaX, MBIIIAaX, KpoJukax. Ha MBITIIEUHBIX TKaHAX, HA CKJIEpPE TJ1a3, Ha JIUMQOoy3Iax
He ObUTO O0HAPYKEHO HUKAKUX OTKIIOHCHHH OT KOHTPOJIbHBIX JKUBOTHBIX.

Bripaxkaem Haziex1y, 4TO B HaIlIel CTpaHe BO30OHOBUTCs ucnoyib3oBanue [IABK mis moasema
ypO’KaeB, yIydIICHHUs] CEMEHOBOTYECKOW PAaOOTHI, MOBBIMICHUSI YCTOMUYUBOCTH K (DUTOMATOTCHAM,
MIPU €€ DKOJIOTHYECKH YHCTOM HCIIOIb30BAaHUH U MPO(OHUIAKTHYECKOM 3aIUTE OKPYKAIOMIEH CPEeIbI
OT CEIbCKOXO3SHCTBEHHBIX SIIOXMMHKATOB.
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Abstract

Thalassemia is the most common form of hereditary anemia from the group of hemoglobinop-
athies. Due to increased population mobility, the disease is now found throughout the world, even in
places far removed from the tropical areas in which it originated. Therapy for thalassemia in the past
was limited to blood transfusions and chelation. Most new treatments are primarily suitable for pa-
tients with thalassemia intermedia. The genetic disorder underlying thalassemia leads to impaired
maturation of red blood cells, their hemolysis and the development of ineffective erythropoiesis with
hyperplasia of the erythroid lineage in the bone marrow and extramedullary. Standard therapy for
patients with b-thalassemia is regular blood transfusions and chelation therapy. This method increases
life expectancy, but does not improve its quality and does not cure the disease. Currently, the only
radical treatment for thalassemia remains allogeneic hematopoietic stem cell transplantation. The
work examines aspects of allogeneic hematopoietic stem cell transplantation in the context of treat-
ment of a transfusion-dependent form of b-thalassemia.

AHHOTAUA

Tanaccemuss — Haunbonee pacmpocTpaHeHHas (opMa HacleACTBEHHBIX aHEMUH W3 TPYIIIbI
remoryioonHonaTuii. 13-3a Bo3pociield MOOMIBHOCTH HacesleHus: 00JIe3Hb BCTPEUAETCs] CEroIHs 110
BCEMY MHUDPY, AAKE B MCCTAX, YAAJICHHBIX OT TPOIMMYCCKHUX paﬁOHOB, B KOTOpPBIX OHa BO3HHUKIIA.
Tepanm[ TaJJaCCCMHUH B TIPOILJIOM OIrpaHUYMBAIACh IICPCIMBAHUEM KPOBH U XCIATHUPOBAHHCEM.
BonpnMHCTBO HOBBIX METOHOB JICYHCHHA IMOAXOAAT B ICPBYHO OYCPEAb [JISI IMAlIUCHTOB C
MPOMEKYTOYHOM TajlacceMuen. ['eHeTM4ecKoe pacCTpOMCTBO, JIEkKaIee B OCHOBE TAJIIACCEMUU,
NPUBOJAUT K HAPYHICHUIO CO3PCBAHHA SPUTPOLUTOB, UX TCMOJU3Y U PA3BUTHUIO HCB(I)(I)CKTI/IBHOFO
SPUTPOIIOI3a C TUIEPIUIA3UEH SPUTPOUIHOIO POCTKA B KOCTHOM MO3T€ M JKCTPaMEIyJUIIPHO.
CrangapTHOi Tepammeil OOJBHBIX D-Tamaccemueit SBNSAIOTCS perynsipHble TeMOTpaHchy3uu wu
XeJlaTopHad TCparus. 9TtoT MCTOJ] YBCINYHUBACT NPOJOJIDKUTCIBHOCTE JKU3HU, HO HC YJIy4YIIacT €€
Ka4yeCTBO U HE U3JIeUnBAET OT 0ose3Hu. B HaCcTOAICC BpEMS CAMHCTBCHHBIM paJIuKaJIbHBIM METOIOM
JICYCHHA TaJIaCCEMUHU OCTACTCA AJITIONCHHAA TPpaHCIIAaHTAlUA Fr€MOIMO3THUYCCKUX CTBOJIOBBIX KJICTOK.
B pa60Te pPacCMOTPCHBI ACIICKTLL aJJIOT€HHOH TPAHCIUIAaHTAIUU TCMOIIOOTHYCCKUX CTBOJIOBBIX
KJIETOK B KOHTEKCTE JICUeHUsI TpaHC(y3nOHHO-3aBHCUMOI (popmbl b-Tamaccemun.

Key words: b-thalassemia, allogeneic hematopoietic stem transplantation, chelation therapy.
KiaroueBnle cioBa: b-TaJIaCCGMI/I}I, AJUIOrCHHAad  TpaHCIUIaHTaOWsA T'CMOIIOSTHYCCKUX
CTBOJIOBBIX, XEJIaTHAS TCpaIusi.
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BBenenue

Tanaccemus siBisieTcss HauboJee pacmpoCcTpaHEHHBIM MOHOT€HHBIM 3a00eBanreM B mupe [1],
u Onarojapsi MUTPallMd OHO YK€ HE OIPaHUYMBACTCS TPONMUYECKUMH pailoHaMU, B KOTOPBIX OHO
BO3HUKJIO. [lockonbKy TajlacceMusi MPUCYTCTBYET MOYTH BO BCEX YACTSIX COBPEMEHHOTO MU,
BO3pOC HMHTEpPEC K JICUGHUIO OTOM rpymmbl 3a0oneBaHuil. TepameBTHUECKHE METOMbI
MOJICP>)KUBAIOLIETO MJIM JICUEOHOTO XapakTepa TallaCCeMHMH OBUTHM PACHIMPEHBI, HPEIIOKEHO
00JbII0E pa3HOOOpa3ue TEpareBTUYECKUX BAPUAHTOB, HEKOTOpbIE M3 KOTOPBIX HCIOJIb3YIOTCS B
HACTOAIIEE BPEMs, PyTrHe — I MpUMEeHEeHHus B OymymeM. OZHOBPEMEHHO C ITHM, MOCKOJIBKY
MIPOJOJKUTENFHOCTD JKU3HH TOCTPa/JaBIIMX MAI[MEHTOB ObUIa YBEJIMYEHA 3a CYET YJIyYIICHUS
MO/IIEPKUBAIOLLIEH Tepay, BO3PACTHOE PACIIPEAEICHHUE NOMYJISILIMY NAL[UEHTOB PE3KO U3MEHUIIOCh
[2]. Bosiee Toro, BO MHOTHX CTpaHax MCIOJIb30BaHUE MpEeHATaIbHOM AMAarHoCTUKH Ha ocHoBe JTHK
CYLIECTBEHHO CHH3WMJIO YHCIO POXACHUN OONBHBIX TaJllaCCEMUEH M YCWIMIO TEHICHLHUIO K
YBEJIMYEHHUIO BO3pacTa 001bHBIX Tasnaccemueil. Takum oOpa3zom, Bpauu, KOTOpHIE JieyaT MallMeHTOB
C TajacCceMHueW, IMOJydaloT B CBOE PACHOPSHKEHHWE HOBBIC BapHAHTHI JICUEHHS, HO OHHM TaKKe
CTAJIKUBAIOTCS C MpodieMaMu 0oJiee CTapoil U CIOKHOU MOMYJISIIUH MalUEeHTOB.

TepaneBTnuyeckne pemieHus MPH TAJTACCEMHHU: CIIEKTP 3a00/1eBaHUA

3a mocneHue AECATUIIETHS UCCIeI0BAaHUS TaJaCCeMHH MTPOLBETAIH, ¥ OBLIO MOy4Y€HO MHOTO
B2XHBIX CBEJICHUH O MOJICKYJSIPHOW 3THOJIOTMH W TMaTtopu3uoyiorud 3aboneBanws. Tamaccemus
MMeeT OYeHb NIMPOKUN KIMHUYECKHI AMAaNa30H TSKECTU: OT 3aBUCHMOCTH OT MEPEIUBAHUS KPOBH,
HayMHAIOIIEHCS B MJIQJEHYECTBE, JO JIETKOTO COCTOSHUS, IPAKTUYECKH HE TpeOyrolero
MEIUIIMHCKOTO BMeIaTenbcTBa. bombias tanaccemus (TM) npeacrapinsieT co0oil Tsokenyo Gpopmy
3a00JIeBaHUsA, MPOSBISIONIYIOCS TPaHC(Y3UOHHO-3aBUCUMON aHEeMHEH, OOBIYHO Ha MEPBOM TOAY
xu3Hu. [Ipomexyrounas tanaccemus (IIT) sBnsercss meHee Tsokenoil ¢gopmoii 3a0oneBaHus U
OTJINYAETCS BBICOKOW BapuabenbHOCTHI0. OTIMYUTEIBHBIM MPU3HAKOM, 1O KOTOPOMY MOXHO
orinuuth TU ot TM, siBiIsieTcs OTCYTCTBUE NIEpeIUBaHUs KpoBH [3].

Tanaccemuss — HacieCTBEHHOE 3a00JIEBaHNE KPOBH, BHI3BAHHOE I'€HETUUYECKUM J€(EKTOM U
XapakTepu3ylolleecs HapylleHHeM CHHTe3a TreMorijoOumHa. Kak H3BeCTHO, HOpMaibHBIN
yenoBeueckuil remorsioonH HbA coctouT u3 ueTsipex OETKOBBIX IeNel ABYX Pa3HbIX BUIOB: JABE O-
renu u a8e B-uenu. CooTBETCTBEHHO, €CJIM HAPYIIIEH CUHTE3 o-11enel (TIpy 5TOM B KPOBH MOSIBIISIETCS
AHOMAJIBHBIA TEMOTJIOOWH, COCTOSIIINI U3 YeThIpexX P-1iemneit), To ToBopAT 00 aibda-TaracceMuu.
Ecnu sxe Hapy1ieH cuHTe3 P-1emneii, To pedb UAET 0 OeTa-TalacceMuu; MPU STOM 00pa3yroTCs IpyTrHe
BapHaHThl TeMOTJI00MHa, KOTopble He cojaepxkar B-ueneil. Haubonee wamie BcTpedaercss UMEHHO
Oera-TaslacceMusi: TMOPOYHBIA TeH HaxoauTcs Ha 11-ii Xpomocome, YHUCIO MPOIYLUPYEMBIX
MOJIMMENTHIHBIX 1IeTel cHikeHo. DopMupyeTcst HeycTounBasi TeMOTJIOOMHOBAs CBsI3Ka, KOTOpast
OBICTPO pa3pyllIaeTcsl cama U pa3pylIaeT KIETKU-HOCUTEIH — HOPMOOIACThI U KpacHbIe KPOBSHBIC
Tenbia [4].

Cy1iecTBYIOT TaKkke Apyryue BapuaHThl OOJE3HU, HO UX KIMHUYECKas 3HAUMMOCTh HEBEJIHKA.
3a0oJsieBaHNE TaK)KE HA3bIBAIOT CPEIU3EMHOMOPCKON aHEMHUEH, BBHY TOr0, YTO OHA Yalle BCEro
BcTpeuaeTcss B cTpaHax Cpenu3eMHOMOphbs. JTO BpOXKIEHHOE 3a0oyieBaHHE, KOTOPOE MOXKHO
O0OHapyXHTh y JETEH, POKIECHHBIX B pe3ysbTaTe Opaka AByX Hocuteneil. Hocureneil tamaccemun
OOBIYHO BBIABISIOT TMPH CIy4alHOM OOCIIEIOBaHWHM WU CKPHUHHHTE. B OONBIIMHCTBE CIy4yaeB
KIIMHAYECKUE MpU3HAKU 3a00J€BaHUS OTCYTCTBYIOT. ECiu KTO-TO B mape SBISETCS HOCHUTEIEM
TanacceMuu, cymiectByeT 50% BEepOSTHOCTH TOTO, YTO POAUBIIUECS JA€TH OYIYT 310poBbIMH, a 50%
Oynyt HocutensiMu. Ecnmu o06a SBISIOTCS HOCUTENSIMH TaJlaCCEMHUHM, BEPOSITHOCTh TOTO, 4YTO
ponuBIIHECS NeTH OYIyT 3A0POBBIMH, cocTaBisieT 25 %, Hocurensmu - 50 %, a 6oapHBIMU - 25 %
[5].

3abosnieBaHre OOBIYHO TMPOSIBISIETCS HA pPAaHHUX JTamax Ku3HU (70 1 Trojga) TakuMU
CUMIITOMaMH, KaK aHeMmus, oOmas ciadoCTh, MOTEPsl AammeTuTa, 3aJep)KKa pPa3BUTHS, YaCThIC
uH(peKknuu, OJETHOCTh M KENTYIIHOE OKpAaIlIMBaHHE KOXXH M BUAMMBIX CIH3HCTHIX 00OJOYEK,
yBEIMUEHUE pa3MepoB IMEYEHH U cele3eHKU. JluarHo3 moaTBep:kaaeTcss 3JIeKTpodope3HbIM
aHaJIM30M reMorioouHa [5].

CHmxenne o6beMa U KauecTBa reMOrJIOONHA BIUSET Ha PAJl )KU3HEHHO BaXKHBIX MPOIIECCOB:
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1. YMeHbIIaeTcs auaMeTp SPUTPOLIMTOB 10 7 MKM u MeHbme. llemn remornoOnHa
pacrioyiaratotcsi B riryOMHE KJIETOK M He MPUHUMAIOT Y4acTUE B TPAHCIOPTHPOBKE KUCIOPOIA.

2. IlpoucxoauT MaccoBoe pa3pyllieHue SPUTPOIMTOB 3a CYET Ype3MEpHOro (popmMupoBaHUs
reMOrJIOOMHOBEIX anb(a- U Oera-merneid, KOTOphle CKICHBAIOTCS MEXAY COO00W M (UKCHPYIOTCS
BHYTpU. B uTOre KpacHble KpoBsiHbIE TeNblIa 1e(HOPMUPYIOTCS U MPEKIECBPEMEHHO Pa3pyIIalOTCs B
COCYy/1ax WJIN CEJIE3ECHKE.

3. IloBpImIaeTcst CHMHTE3 MOYEUYHOTO TOPMOHA T'€MOIMO3THHA, YTO KOMIEHCHPYET IedULIUT
3JIOPOBBIX IPUTPOLMTOB B KPOBSIHOM pyciie. DPUTPOIOITUH CHOCOOCTBYET H3OBITOYHOMY POCTY
KOCTHOTO MO3Ta, 4To Ae(OpMHpYEeT KOCTH U BHI3bIBaeT J00aBOYHBIE OYaru BHEKOCTHOMO3TOBOI'O
KpOBETBOPEHUS.

4. TIpoucxoIuT HAKOIJICHUE KeJe3a BBILIE TOIMYCTUMBIX HOPM.

OnucaHHbIE TPOLIECCHI ABJISIOTCS alallTAlMOHHBIMU U HAIIPABJICHBI HA IPEAYIIPEKICHUE POCTA
ypoBHSs kene3a. [Ipu TanacceMuu CHIBOPOTOYHOE KE€JI€30 BCACHIBACTCSA KUIIECUYHOM CTEHKOM B pa3bl
ObIcTpee, a reMoTpaHc(y3uH, 6€3 KOTOPBIX HENNb3s1 0OOHTHCH, TOJIBKO YCYTyOISFOT CUTYaIHio [6].

Tpancdy3uonHasi Tepanusi 4 cCOBpeMeHHbIE METO/IbI JieUeHHs -TajiacceMuu.

XeJiaTHAs Tepanus.

Tpancdy3uoHHast Tepanus MOMOTaeT YJIyYIIUTh 00Iee CaMOUyBCTBUE IMAllMEHTOB, CHU3UTh
YPOBEHb aHEMHUHU M YMEHBIIUTH CUMITOMBI, TAKHE KaK yCTaJOCTbh, OJEAHOCTh KOXXKHU U OJIbIILIKA.
OpHako OHa TaKXKe COMpPsDKEHa C PAIOM MOTEHLHAJIbHBIX OCIOKHEHUH, TAaKUX Kak Ieperpyska
KEIJIe30M U3-3a 9acThIX TpaHchy3uit. OCHOBOW MOJACPKUBAIOIICH TEpAITHH MAITUEHTOB ¢ aHEMHUEH 1
B-Tamaccemueil sBIsSETCS MepeinvBaHUe KPOBU. Tpu MPUHIIMIA, OMPEIENAonre TpaHC)y3HOHHYIO
MOAJEPKKY O0NbHBIX TasacceMueil B 1990-x rogax u KOTOpbIE CTaHYT PyKOBOASIIMMU IPUHIIUIIAMU
u B OynaymieM, 3aklIO4yaloTcs B cieaylomieM: (a) mnepeauBaTh MUHUMAIbHOE KOJIUYECTBO
remMoryiobnHa, HeoOxoauMoe sl 00ecledyeHHs pocTa U XOPOILEro KauecTBa KU3HU, CBOJAS TEM
camMbIM K MUHUMYMY TE€perpy3Ky xkene3oM; (0) odecrneynuTs OTCYTCTBHE B KPOBU BUPYCHBIX areHTOB,
Iepeslalolmxcs 4epe3 KpoBb (HACKOJIBKO 3TO BO3MOXHO); (B) HCIIOJIb30BATh JIEMKOLMTApHbBIE
bunsTpsl st [7].

C uenplo yiydllleHUs KayecTBa >KM3HU U 00€CledYeHHs] HOPMAJIbHOTO (DYHKIMOHUPOBAHUS
KU3HEHHO BaXHBIX OPraHOB OOJBHBIM TajlacCEMUEl HYXXHO NPOBOJMTH IEpeIrBaHHE KPOBU
(remoTpaHCcdy3usi) OOMH MIM HECKOJbKO pa3 B Mecdal. CBOEBpPEMEHHO MpOBEICHHAs
reMoTpaHc(y3us MpeAoTBpaIlaeT WK CBOJUT K MUHMMYMY BO3MOXXHBIE AedopMalvu KOcTeH, a
TaK)Ke 00eCreynBaeT JIyUIlyl U MPOJIOJDKUTENBbHYIO KU3Hb 00sibHOTO. OHAKO KaXKIbli pa3 mpu
NIEpPEIMBaHUN KPOBU BMECTE C DPUTPOLIMTAMHU B OPraHM3M IOCTYHAET ONPEAEIEHHOE KOJIUYECTBO
xene3a. [locTynuBiee B OpraHU3M JK€JI€30 HAKAIUIMBAETCS B PA3JIMYHBIX OpraHax M TKaHSIX, TEM
caMbIM HapyllaeT WX HOpMalbHOE (YHKLIMOHHPOBAHHE, YTO HPUBOAUT K DSy HEXKeNaTeIbHBIX
ocnokHeHu#. C 1eNbI0 MPeIoTBPALEHUs] STUX OCIOKHEHUM MallMeHTaM Ha3HAyaloT XeJIaTOPHYIO
Tepanuio (IpoIecc YCTPaHEHUs] U3 KPOBOTOKA TSKEIBIX METaJuIoB). JIekapcTBEHHbIE MpernapaThl
MIPEIOTBPALIAIOT OCJIOKHEHUS, CBA3aHHbBIE C IEPETPY3KOM JKEIe30M, KOTOPOE MOMaaeT B OPraHbl U
TKaHU BO BpeMs NEpeIMBaHus KpPOBH. B cpeaHeM [uid MOBBIIEHUS YPOBHS IT'eéMOIIOOMHA MallMeHTa
Ha 10 /1 HeoOx0oaMMO 3 MII SPUTPOIIMTAPHON MACChl HA KMJIOTPAMM Macchl Tena 6oapHOTO mpu Ht
sputrpounutapHori Maccel 70%. JKenezo HakamMBaeTcsi B OpPraHM3ME MENJIEHHEE BCErO IpHU
npenrpaHc@y3noHHOM ypoBHe reMoriobouna 90-100 r/n u npu UHTEpBallax MEXIy TpaHChy3UIMHU,
MpeBbIIaonmx 2 Hep [7].

XenaTHas Tepanusi M MepelvBaHHe KPOBU SBISIOTCA TPAJAWLMOHHBIMU METOJAMH JICUEHHS
MAIMEeHTOB C TajllaCCeMHUEH, MOCKOIbKY OHM AKOHOMHYECKH 3((EKTUBHBI U JIETKO JOCTYIHBI 110
CPaBHEHHUIO C TPaHCIUIAHTallMel KOCTHOTO MO3ra. XejaTHas Teparnus UCIOJIb3yeT TaKhe Mpenaparsl,
KaK oOeghepasupokc, Aisl JeUeHHs] XPOHUYECKOM Meperpy3KH >Kele30M, BO3HHKAIoIIeH BO BpeMs
MHOTOKPATHBIX MEPETMBAHUN KPOBH Y MAIlMEHTOB C TaJlaCCEMHEH, HE 3aBUCAILEH OT MepeIuBaHus
kpoBu. [IpenapaTel xenaTHOW Tepalnuu, NPUMEHSIEMBIE TIOJKOKHO WJIM BHYTPUBEHHO C MEIJIEHHON
nH(py31ell MEeTOJ0M OUMIIEHHs KPOBH, MOBBIIIAIOT BEPOSITHOCTh U3JICUEHUS TaJIaCCEMHUH Yy OOJIbHBIX

8]
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Cynepungy3us

Cynepundysust — 3TO METOJ TEPANUH, KOTOPBIA YaCTO UCIOIB3YETCs B JICUEHUH TaIACCEMUHU
JUIS TIOJIIEPKAaHUSI ONTUMAIBHOTO YPOBHSI T'e€MOIVIOOMHA B KPOBHM Yy MAalUEHTOB. JTOT METOJ
BKJIIOYaeT B ce0S MEpUOAMYECKHE WM  peryispHble HWHPY3MH KOHIEHTPHUPOBAHHBIX
SPUTPOLIUTAPHBIX MACC, COJIEPKALINX TeMOTTIO0NH, YTO IOMOTaeT YBEJIMUUTh YPOBEHb FeMOTTIO0NHA
B KPOBU M CHU3UTH CUMIITOMBI aHeMuH. [Iponienypa cynepua]y3un NpoBOAUTCS C UCIOIB30BAaHUEM
CHEIHATM3UPOBAHHOIO MEIUIIMHCKOTO OOOpYJIOBaHHS W MOHUTOPHHIA COCTOSIHUS TallleHTa
Bpauamu U Meacectpamu. MH(y3un MOTYT IPOBOIUTHCS B CTALIMOHAPHBIX YCIOBUAX B KJIMHHUKE WIIN
00JbHHIIE, @ TAKXKE, B HEKOTOPBIX CIy4asX, JOMa MPpH HATIWYUH MOAXOAAIIEH HHPPACTPYKTYpbl U
00y4YeHHOTO MEUIIMHCKOTO MEPCOHANIA.

Cynepundy3us MOXeT ObITh OCOOCHHO IOJIE3HOW ISl MAIMEHTOB C TsDKEIbIMU (popmamu
TaJIACCEMUHU, KOTOPBIM 4acTo TpeOyroTcs TpaHC(y3uu KpOBH, HO IPU STOM XKEJIATeIbHO CHU3UTH
4acTOTy TpaHC(y3Uil WM YMEHBIIUTh PUCK MEPErPy3KU KEIe30M. DTOT METO]| MO3BOJIIET TOYHO
KOHTPOJIMPOBATh yYPOBEHb IeMOINIOOMHA B KPOBM M aJaNTHPOBAaTh MH(Y3UU B COOTBETCTBUH C
MOTPEOHOCTSAMH TMalUeHTa [6].

CoBpeMeHHbBIII MeTO/] TeHHO Tepanuu

B CIIA omobpunu reHHyI Tepamuio OT Oera-tanmaccemuu. PaszpaboTumk mpemnapara,
kommanus Bluebird bio, yTBepkaaer, 4To J0CTaTOYHO OJJHOW UHBEKIIUHU, YTOOBI €CITU HE BBIJICYHTH,
TO 3HAYUTENBHO YIYUYIINTh COCTOsSIHME manueHTta. [lopaxaer crommocts HOBHHKH - B CIIIA 3a
Zynteglo Hy>HO 0TaTh 2,8 MIIH J0/UIapOB. Bripouem, KOMIIaHUA-TIPOU3BOIUTEH 00CHIaeT BEPHYThH
80% cTonMMOCTH, €CIIH JICYEHUE HE JACT O’KUIAEMbIX PE3yJIbTaTOB, 8 UMEHHO N30aBJICHUS MAIIUEHTOB
c Oera-tamacceMMeil OT HEOOXOJMMOCTH PETyJIIpHO COBEpLIaTh IEPEIMBAHUS  KPOBU
(remotpancdys3uun). s momydeHuss 3TOro (PaHTACTUYECKOro pe3yJbTaTa HEOOXOIUMO JIUIIh
COBEpLINTH OJJHOKPAaTHOE BHYTpUBEHHOE BiMBaHue Zynteglo [8]. [Ipu aToM noaroroBka mpemnapara
JUIS KaKIOro MalMeHTa 3aHUMaeT B CPEAHEM TPU MeEcsla, JUIsl TOTO MCHOIB3YIOTCS CTBOJIOBBIE
KJIETKA OT CaMOro IMalueHTa, C KOTOPhIMU OCYIIECTBISAETCS PsJ CIOXKHBIX IPOLEAYp, Aajee caM
MAIMEeHT MPOXOJUT XMMHUOTEPAINHUIO C LENbI0 IMOJABICHUS MMMYHHOWH CHCTEMBbI (YTOOBI HOBBIE
CTBOJIOBBIE KJIETKH IPHKUIIKCH ), TIOCJIE YET0 3aIlyCKaeTCs CHHTE3 HY>KHBIX OPTaHU3MY 3PUTPOLIUTOB,
YTO B KOHEYHOM UTOre€ NPUBOJUT K BOCCTAaHOBJIEHHIO remoryioonHa A. Kak Tonbko remorsioOuH
BBIXOJMT Ha HOPMaJIbHBIN ypOBEHb, BONIEOHBIN 3 ekt Zynteglo nomkeH coXpaHUTHCS 10 KOHIIA
KHU3HM Tnanuenrta. [lomumo Tpex MecsieB, TpeOyrommxcs A MOATOTOBKM MpenapaTa, MalHueHT
JIOJKEH HECKOJIBKO MECSIIIEB MPOBECTU B OOJBHUIIE MOCJE MPOLEAYpPbI, 0KUasi BOCCTAHOBJIECHUS
UMMYHHOU cuctembl. O4eBUIHO, YTO MO3BOJUTH cebe mpemnapar mo Takoi nene B CLHA cmoryt
TOJIBKO YYaCTHUKU IPOrpaMM MEIULIMHCKOIO CTPaXOBAHUS, HO CTPaxOBble KOMIIAHUHU HE TOPOIISITCS
OTKpBIBaTh CBOM KOILIEJIBKU C yY4E€TOM TOro, 4To mpemnapar He rapantupyer 100% ycnex. [loatomy
Bluebird Bio Obumi BBIHYXJI€HBl HNPUOETHYTh K TOM CaMOl MaJeHbKOW XMTPOCTH - MOOOeuaTh
BepHYTh 80% OT aCTpOHOMHYECKOM CYMMBI B 2,8 MIIH J10JIJ1apOB, €CIIM ycIieXa B JICYEHUHU He OyeT U
B TEUEHHE ABYX MOCIEAYIOIINX JIET IOCIIE BIUBaHUs Zynteglo manueHT He MOJy4YUT U HE COXPaHUT
CTaTyC HE3aBUCHUMOTO OT reMoTpancdy3uii [8].

«3UHTErNIO» paboTaeT Kak KiaccHueckas €X VIVO TeHHas Tepamus: y TalueHTa 3a0uparoT
KPOBETBOPHBIE KJIETKH KOCTHOTO MO3Ta, 00padaThIBAIOT X BUPYCHBIMU BEKTOPAMH C HYKHBIM T'€HOM
reMoryioOnHa, a MOTOM BO3BPAILlAlOT 0OpaTHO B OpraHu3M. TeXHOJIOTHs MpeArnoaaraeT, 4YTo KIeTKU
Cpa3y IPHKHBYTCS, U IIO3TOMY JOCTaTOYHO MPOBECTH INpoLenypy oauH pa3. Ilo kpaiineit mepe, B
KIIMHAYECKUX UCTBITAHHIX, KaK COOOIIAaeT KOMITaHUs B mpecc-penuse, 32 u3 36 y4aCTHUKOB CTaJIH
IIOJIHOCTBbIO HE3aBUCHMBI OT NEPEIMBAHUNA KPOBU - TO €CThb MX KPOBETBOPHBIE KJIETKH HAyYWJIHCh
MIPOU3BOIUTH JOCTATOYHO TeMorio0nHa [8].

TpanuuuoHHasi a/110reHHAs TPAHCIJIAHTALUSI KOCTHOTO MO3ra

Tak xak pedb UIET O T€eHETUYECKH 00YCIOBIEHHOM 3a00JIeBaHNH, HUKAKas KOHCEPBATHBHAS
TEpaNus HE MOKET INPHUBECTU K IOJHOMY M3JICUEHHIO. EMHCTBEHHBIN IIAHC HAa HOPMAJIM3aLUI0
KpOBETBOpPEHHUSI JaeT aJJIoreHHas TpaHCIUIaHTalus KOCTHOTO Mo3ra. OJHaKo 3TO CIIOKHas
IIpoLEaypa, CBA3aHHAs C PUCKOM /ISl )KU3HU. [Ipy Hanuuum coBMECTUMOrO 3J0pPOBOTO I0HOpA CPeU
OpaTheB M cecTep MalUeHTa TpaHCIUIAHTAIMsI OOBIYHO MPOXOAMUT yCIeurHo. TpaHCIUIaHTaluu OT
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JIpYyTUX JOHOPOB ceilyac MPOBOJAATCA BCE Yalle, HO OHU OBIBAIOT COMPSDKEHBI C CEPbEe3HBIMU
TPYJIHOCTSIMU, MPEXJE BCEr0 C MOBBIIMICHHBIM PUCKOM OTTOpxeHus. [loaToMy Bpaum Bce Bpems
pa3pabaThIBatOT HOBBIE MPOTOKOJIBI MOJATOTOBKU K TPAHCILJIAHTALIUH.

Bo Bpems tpancmmanTanuu koctHoro Mmosra (TKM) manuenty ¢ tanacceMueil mpou3BOIUTCS
nepecajKa 3I0pOBbIX KOCTHBIX MO3TOBBIX CTBOJIOBBIX KJIETOK, KOTOpPbIE CIIOCOOHBI MPOU3BOIUTH
HOpPMaJIbHbIE KPOBSIHBIE KJIETKH, BKIIIOYAsl 370POBBIE SPUTPOLUTHI. ITO MO3BOJIAET YJIYyUIIUThH
COCTOSIHME KPOBETBOPHOW CHUCTEMBbl U YMEHBIIMTH HEOOXOAUMOCTh B PEryJISIPHBIX TpaHCPy3HsIX
KpPOBH.

AnoreHHasl TpaHCIUIaHTALMS - BUJ TPAHCIUIAHTALUU IPU KOTOPOM IIEPECAKUBAIOT IOHOPCKUE
KPOBETBOPHBIC KIIETKH (KOCTHBIN MO3T, KDOBETBOPHBIC CTBOJIOBBIC KIIETKH MEPUPEPUUECKON KPOBH,
KPOBETBOpPHBIE KJIETKW IYIIOBUHHOW KpOBH), IOJHOCTHIO WM YAaCTUYHO COBMECTHUMBIE IIO
TFE€HETUYECKOMY IpPU3HAKY. BEposSTHOCTP I€HETHMUYECKOIO COBHAJAECHUS CXOXKECTH KPOBETBOPHOM
TKaHU POJICTBEHHUKOB cocTaBisier He Ooiee 25%. [loaToMy B mocienHee BpeMs Bce 4aile
HCIOJIb3YETCSl YACTUYHO COBMECTUMBIE KPOBETBOPHBIE KIJIETKU JOHOPOB HE pOJCTBEHHUKOB. [lonck
HEPOJICTBEHHOI'0 JIOHOPA OCYILECTBIIETCS B PETUCTPE JOHOPOB KOCTHOIO MO3Ta, B KOTOPOM
11010MpaeTCs COBMECTUMBIN ¢ MallMEHTOM JOHOP. COBMECTUMOCTD ONPEAEIISETCS M1OCIIE TPOBEICHUS
1ab0PaTOPHBIX TECTOB, KOTOPBIE OMPEENIAIOT TeHeTUYECKII TpoduiIb TKaHEH JOHOPA U MAlUeHTa,
3TO HccaenoBanne Ha3biBaeTcs HLA-TunmpoBanne — aHTUTEHBI TKaHeBOW coBMecTuMocTd (human
leucocyte antigens). [{ns uccnenoBanus goctatouyHo 5-10 mMi1 KpoBH TIOHOpa U penunuenta [9].

TexHosorus NpoBeAeHMs TPAHCIUIAHTALMKU KOCTHOTO MO3Ta WJIM KPOBETBOPHBIX CTBOJIOBBIX
KJIETOK mepudepuyecKoil KpoBU MPEAnoiaracT BHYTPUBEHHOE BBEJACHHE B OpPraHM3M MAaIleHTa
IIpEeIBAPUTENIbHO 3a0paHHON y JOHOpa WJIM CamMoro HalUeHTa W, clenuaibHO o0paboTaHHOMN
CYCIIEH3MHM KOCTHOTO MO3ra WIIU CTBOJOBBIX KPOBETBOPHBIX KIETOK MepupepuuecKoil KpOBH.
3HAUUTENbHO DPEXE, B OCHOBHOM Yy JI€T€H, NPUMEHSIOTCA KpPOBETBOPHBIE CTBOJIOBBIE KIIETKU
MynoBMHHON KpoBHW. Kak mpaBuio, mpOBENEHHMIO TPAaHCIUIAHTALMU IPEALIECTBYET MHTECHCUBHAS
XUMHOTEPAIHNsL, OCHOBHOM 1IEJIbI0 KOTOPOM SIBIISIETCS MaKCUMaJlbHasi PEAYKIIUS OIyXOJIEBBIX KJIETOK
U KJIETOK UIMMYHHOU cuctemsl [10, 11].

B 3aBucHMOCTH OT HCTOYHHKA TPAHCIIAHTUPYEMBIX KJIETOK BBIICIISIOT:

Annocennyro  mpaHcniaHmayuio  KOCMHO20 MO0324/CMB0JNI08bIX  KPOBEMBOPHLIX — KIEeMOK
nepugepuueckoui kposu. llpu 3TOM THUNE TpaHCIUIAHTALMM HCTOYHMKOM KPOBETBOPHBIX KIJIETOK
SBIISICTCS  3JIOPOBBIN UENIOBEK (JOHOpP) MMEIOUIMH T'€HETHYECKOEe CXOACTBO C MAalMEeHTOM
(peuMIMEeHTOM) 1O OTPEACIICHHBIM I'€HETUYECKUM TTapaMmeTpam. JJoHOp MOXKET ObITh POJICTBEHHBIM
(Opar, cecTpa, poIUTENH) WIH HEPOJICTBEHHBIM.

Aymonocuunyro mpanHcniaumayuio KOCMHO20 MO032a/CMBON06bIX KPOBEMBOPHbIX KIEMOK
nepugepuyeckoli Kposu — NCTOYHHUKOM CTBOJIOBBIX KIJIETOK HIJIM KOCTHOTO MO3Ta SIBISIETCA caM
MaIMEeHT.

CuneenHyl0o  mMpAHCNIAHMAYUI0  KOCMHO20 —MO0320/CMBOI08bIX  KDPOBEMBOPHBIX — KILEeMOK
nepugepuyeckoli Kposu, KOTopas SBISETCS BUIOM aJNIOTEHHOM TpaHcmiaHTauuu. JloHopoMm mpu
CUHTE€HHOM TpaHCIIAHTAIINH SIBJISIETCS MOHO3UTOTHBIN (T€HETUYECKH CXOIHBIN) ONM3HEI] MallUeHTa.

3akiir0ueHue

Takum 06pa3om, aIoreHHasi TPAHCIUIAHTAIUS TeMOMO3TUYeCKUX cTBOJOBBIX KiieToK (TT'CK)
— €IMHCTBEHHBIH METOJ], JOCTYMHBIA B HACTOSIEE BpeMs JJsl MOJHOIO M3JICUYEHHUs MAIleHTOB C
TpaHc(Py3MOHHO-3aBUCUMON (opMOii TastacceMuu. Pe3yabTaToM MHOTOJIETHHX HCCIIE0BaHUHN CTAJIO0
noctkeHne obmier BepkuBaeMoctd (OB) - 90% u GeccoOprTritHO# BEpKHBaecMocTH (BCB) - 84%
1t Becex 60ombHbIX, monyuuBiux TI'CK. Jlyumme noka3atenu BepKkuBaeMoctu noiydeHs mpu TI'CK
kocTtHOTO MO3ra oT HLA-nnenTnuHoTr0o cnbimara. Pe3ynpTaThl TpaHCIIIIAHTAIIUN CTBOJIOBBIX KIIETOK
nynoBuHHON kpoBu (CKIIK) u remomostuueckux ctBojoBbix kieTok (I'CK) xoctHOro Mo3ra ot
HLA-uneHTHuHOTO CHOJMHTA OKa3aJluCh comocTaBUMbl. B cimydae, ecnu HLA-uaeHTHUHBIN
POJICTBEHHBIH JOHOP OTCYTCTBYET, OTKpbITHE MeTO0B HL A -THN1MpoBaHuUs C BRICOKUM pa3penieHueM
C/IeTIaJI0 BO3MOXKHBIM NPOBE/IEHUE YCIEIIHOM TPAHCIJIAaHTAUKA OT COBMECTUMOIO HEPOJICTBEHHOTO
JIOHOpa, B HWHOM CIydyae MOXET OBITh WCIONBh30BaH albTepHATUBHBIN wucTouHUK [CK —
rariouIeHTHYHbI 1oHOop. HoBble crpaTernn mposenenus 3¢ dextuBHoi u 6e3omacuoir TI'CK ot
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COBMCCTHMBIX HCPOACTBCHHBIX W TAIINIOMACHTHYHBIX JOHOPOB ITO3BOJIAIOT JOCTHUYbL PE3YJIbTATOB,
npubnmxaromuxcs K TakoBbiM y perunuenToB I'CK ot HLA-u1eHTHYHBIX CHOTUHIOB.

Bo3MokHOCTH 1edeHHs TalacCeMHUH PacupAOTCA € KaXAbIM I'OAO0M, XOTsSA Ha MHOI'HX
(dbpoHTax Tporpecc UACT MeAJeHHee, YeM XOTeloch Obl. [IporHo3 Ha ciemyromiee ACCSITHICTHE
npeamnojaracTt 3HAYUTEIHLHBIA PpoCcT YHCIIa OOJBHBIX TallacCCEMUEN BCJICACTBUEC CHUHIKCHUA
CMEPTHOCTH OT HMH(EKIMHA M APYruX NPEAOTBPATHUMBIX 3a00JIeBaHUI, a TakXke YIy4IIeHUs
MOJICPXKUBAIOIIETO yXoJa B paHHeM jaercTBe [1]. OOmue NepCrneKTUBBI MJis TAIMEHTOB C
TajlacCEMHEN BKIIIOUAIOT 3HAUHUTEIHHOE YBCIIMUCHUC TPOAOJDKUTCIIBHOCTU KU3HHU, YTO BJICYCT 3a
co0Oil HOBEIE IMPOABJICHHA. Bynyume KIMHUYCCKUE HCCICAOBAHUA OIPEACTIAT MECTO HOBBIX
npemnaparoB U MCTOAOB B YIIYUHICHHH KadC€CTBA JKHU3HH, a4 TAKKC HNPOAOJDKUTCIBHOCTH KH3HU
ITIaITUCHTOB C TaJacCeMHEN.
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Abstract

The development of entrepreneurship, the implementation of fundamental reforms in order to
create a favorable business environment follows from the requirements of the economic development
strategy implemented under the leadership of President Ilham Aliyev. The article considers the pro-
vision of sustainable and balanced development of the country's economy. The article also discusses
the prospects for the development of regions, which is one of the priorities of the current stage of the
socio-economic development of our country and is successfully

implemented within the framework of the adopted targeted state programs.

AHHOTAIUA

Pa3Butue NpECANPUHUMATCIILCTBA, IPOBEACHNC q)YHI[aMCHTaHBHLIX pecbopM C LICJIBIO CO3JaHUusA
OJIaronpusTHON JEJI0BOM Cpefbl BHITEKAET U3 TPEOOBAHUM CTPAaTErMM 3KOHOMHYECKOIO Pa3BUTHA,
peanmsyeMoil mojn pykoBoxactBoMm IIpesmmenra Mnbxama AnumeBa. B crathe paccMOTpeHO
o0ecrnieueHrne yCTOMUMBOTO U cOATaHCUPOBAHHOTO Pa3BUTHUSI SKOHOMUKHU CTpaHbl. Tak ke B cTaThe
PacCMOTPCHBI TICPCIICKTUBLI PA3BUTHA PETHOHOB KOTOpLIfI ABJICTCA OAHHUM U3 TIPHUOPHUTCTOB
COBpPCMCHHOI'O 3Talla COHOUAJIbHO-3KOHOMHUYCCKOTO pPa3BUTHA Hanren CTpaHbl W YCICHIHO
pPCAM3yCTCA B paMKaX NPUHATHIX HEJICBBIX I'OCYIAaPCTBCHHBIX ITPOTrpaMM.

Keywords: economic development, entrepreneurship, state support, implementation, capital,
financing

KiroueBble cI0Ba: 3KOHOMHYECKOE pa3BUTHEC, TMPCANIPUHUMATEIBLCTBO, TI'OCYAApPCTBCHHAA
MOJIEPKKA, peasin3alus, Kanutal, (MHaHCUPOBaHUE

Leab paGoThbl noayyeHHe NPUOBLIN OT MOTPAYEHHOTO KanuTana, GPUHAHCOBBIX, PECYPCHBIX U
MaTEpUAIbHBIX CPEJICTB HAa Ty WIM HHYIO JEATEIbHOCTh 3a OIPENEICHHBIA NEPHOJ BPEMEHH,
YIOBJIETBOPEHHE OTPEOUTENBCKOTO CIIPOCA, €r0 KOHKPETHBIX OTPEOHOCTEM.

Matepuansl u Metroabl. B AsepOaiipkaHe NOJIMTHKA B 3TOM cdepe HampaBieHa Ha
o0ecrieueHre peaau3aliyd TOCYIapCTBEHHON NOIACPKKU MpeNlpUHUMATEIbCTBA B CHCTEMHOMN
¢dopme. Ilo peanusanuu 3TOro CTPATETHUYECKOTO HANPABICHUS NPUHUMAIOTCS HEKOTOPHIE
nocnefoBareiabHble  Mepel. Co3gaH MeXaHU3M TOCYJAapCTBEHHOM (PMHAHCOBOM MOAAEPKKU
MPEANPUHUMATEIBCTBA, KOTOPBIA CIIY’)KMT Ba)KHBIM pEaJbHBIM HCTOYHUKOM YJOBJIETBOPEHUS
(UHAHCOBBIX MOTPEOHOCTEM MalbIX U CpelIHUX MpeanpuHuMarenei. OOecrnieueHO coO3/laHUE B
AzepOaiixkane @oHa MOOLIPEHUS SKCIIOPTa U WHBECTULIUH, JAEITEIbHOCTh KOTOPOTO HalpaBieHa
Ha YyBEJIMYEHUE SKCIIOPTHBIX BO3MOKHOCTEH CTpaHbl U NMPUBJICUYEHUE MHOCTPAHHBIX MHBECTHUIIMM.
Pa3BuThl rocyapcTBeHHO-NIPEANPUHUMATENIBCKUE OTHOILIEHUS, IPEANIPUHATHI 3HAUUTEIbHbBIE 1IaTH
II0 COBEPUICHCTBOBAHMUIO CHUCTEMBI T'OCYIJAPCTBEHHOIO PETYJIMPOBAHMSA IPEAIPHUHUMATEIbCTBA.
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Coznanbl pabourie MEXaHU3MBI 110 3alIUTe MPaB MpeapUHUMATENCH, B pe3ybTaTe UX MPUMEHEHHS
KOJIMYECTBO CIy4aeB BMEMIATENIbCTBA CHU3UIIOCH. PeryisipHO MpUHUMAIOTCS MEPHI M0 YCUIICHUIO
MPEeANPUHUMATEIBLCKOTO  KOHCYJIBTUPOBAHUS, HH(POPMAIMOHHOTO O0OECleYeHusT U Pa3BUTHUA
nenoBeix ortHomeHud. C 1 suBaps 2008 roma obecreueHa oOpraHu3anvs ACSTEIbHOCTH
XO3SIICTBYIOIINX CYOBEKTOB MO MPUHIUITY «EAMHOTO OKHay. [locie BHEAPEHUS! CUCTEMBI «EAMHOTO
OKHa» TPOLEAYPhl OTKPHITHS Ou3Heca B AsepOaiimkaHe ObutM COKpamieHbl ¢ 15 mo 1, a Bpewms,
3aTpayrMBaeMoe Ha 3To, cokpatwioch ¢ 30 mo 3 nueil. Ilocie BHeOpeHUs HAaHHON CHUCTEMBbI
KOJIMYECTBO 3aPETHUCTPUPOBAHHBIX HOPUAMUYECKUX JIMI 3HAYUTENIBHO yBenu4miocs|1]. B pesynbrare
aZipecHbIX Mep A0 yactHOro cektopa B BBII nocturna 85%. B nensx obecriedenust yCTOMYUBOTO
pa3BUTUSL TPEANPUHUMATENHCTBA B CTpaHE BHEApPEHAa MHCTUTYLHMOHAJIbHAS OpraHU3allMs
MapTHEPCTBA TOCYAAapCTBAa U MpeAIpUHUMaTeNneid. B cBs3u ¢ 3TUM, CO3/1aHHBIE MEXaHU3MBbI
(ATeHTCTBO MO Pa3BUTHIO MAJIOTO M CPEAHETO MPEANPUHUMATENBCTBA, AzepOaiikaHcKkuil (hoH.
MOOUIPEHHUs IKCIOPTAa U MHBECTUIUH, yueOHble OM3HEC-IeHTpHl U Ap.) UrpaioT BaxkHYIO poJib B
Pa3BUTUU OTHOLIEHUN MEXIYy TOCYAapCTBOM U MpPEANPUHUMATENIEM Ha T'PaKIAaHCKOM ypoBHE. B
2021 roxy AzepOaiimxanckuii GoH moompeHus skcrnopra u naBectunnii (AZPROMO) 6511 co3aan
JUTSL TOCTHKEHHSI TIPUOPUTETHBIX II€JIed MO YBEJIMYEHUIO HKCIIOPTHOTO MOTEHIMANa CTPaHbl U
MIPUBJICYCHUIO WHOCTPAHHBIX MHBECTHIMHA. DOHJ aKTUBHO MOAJEPKUBACT MpealpHHUMATENIeH B
YBEIMYEHUH SKCIIOPTHOTO MOTEHIMAIa IPEANPUHUMATEIIEH CTPaHbl, PACITUPEHUN HHBECTUIIMOHHBIX
BO3MOXXHOCTEH, IMOMCKE MOTEHIMAIbHBIX MapTHEPOB W peaJu3alldd COBMECTHBIX IPOEKTOB
COTpyAHMYECTBA. MUHUCTEPCTBO SKOHOMHMKH U A3epOaiipkaHckuii (HOHII MOOIIPEHUsT IKCIIOPTa U
unBectuiii (AZPROMO) npoBOAsT BaKHBIE SKOHOMUYECKHE MEPOMPUSITUS B 3TOM HAIPaBICHUU
KaKk BHYTPHU CTpPaHbI, TaK M 3a €€ MpeAesiaMH, BKIIIo4as OM3HeC-POpyMbl, BBICTABKU, CEMUHAPHI U
KOH(MepeHIMH. ITH MEPOIIPHUATHI BaXKHBI KaK JJIs POJIBUYKEHUS IEIOBOM CpeJlbl U SKOHOMHUYECKOTO
MOTEHIMAala CTPAHbI, TaK W JJII Pa3BUTHS JCJIOBBIX KOHTAKTOB MECTHBIX MpeAnpuHumarenei. B
YaCTHOCTH, MEpONPUATHUS, NPOBOAUMBIE B 3apyOexHBIX CTpaHaX, T[OKa3bIBAlOT CBOU
MOJIOKUTEIIFHBIC PE3YJIbTAThl B YBEIMYCHUN O00bEMa MHBECTULIMN B MPHOPUTETHHIC HANPABICHUS
SKOHOMHUKH cTpaHbl. Yka3zoMm [Ipe3unenta Azepoaiimxanckoit Pecryomnuku «O coBepIieHCTBOBAHUN
MEeXaHM3Ma roCyAapCTBEHHOW MOJIEPKKU Pa3BUTHS MpeANpUHUMATENLCTBA B A3epOaiikaHCcKoM
Pecniy6nuke» ot 31 urons 2018 rona Obu1 yupexxaeH PoHA pa3BUTHS MPEANPUHUMATENbCTBA Kak
MyOJIMYHOE IOPUINYECKOe JUI0 Tpr MunucrepcTBe s5koHOMUKH[2]. B niensix 6omee adpextuBHOTO
WCIIO0JIb30BaHUS JIbTOTHBIX KPEAUTOB rOI0Basi MPOLEHTHAs CTaBKa Mo kpeautaM u3 GoHja pa3BUTHS
MpeANpUHUMATENbCTBA CHIDKEHA ¢ 6% 10 5%. BmecTe ¢ Tem, HOBbIE TIpaBUiIa U3MEHWIN JTUMHUTHI
Bbljaun cpeanux kpeautoB ¢ 50 001 mo 1 000 000 manatoB. K Hacrosimiemy BpeMEHH MPHUHSTO
MHOXECTBO  3aKOHOB,  HaNpaBJICHHBIX  HAa  COBEPIIEHCTBOBAHHWE  TMPAaBOBOM  0a3bl
npeanpuHuUMarenscTBa.  OAHMM W3 TaKUX  3aKOHOB,  CIIOCOOCTBYIOIIMX  Pa3BUTHUIO
MpeaNpUHUMATENbCTBA, sABIsAETCS 3akoH AsepOaiimkaHckoil Pecniydonmuku «O perynupoBaHun
MIPOBEPOK B chepe mpeanpUHUMATEIHCTBA U 3alIUTe HHTEPECOB MPEANPUHUMATENCHY, TPUHSITHIHN 2
uronss 2013 roma[3]. B 3akoHe oTpakeHbl €N W TPUHIMIBL TPOBEPOK B cdepe
MpeNPUHIMATEILCTBA, IPABUIIa OPTaHU3AINH U MIPOBEICHUS, TIPaBa U 00s13aHHOCTU TPOBEPSIFOIINX
OpPraHOB ¥ JIOJDKHOCTHBIX JIMI, BOMPOCHI, CBS3aHHBIE C 3alIUTOW TIpaB W HHTEPECOB
npeanpunumarteneil. OCHOBHas 1€Ib 3aKOHA - YCTAHOBUTH €IMHbBIE MMPABUJIA TPOBEACHUS TPOBEPOK
B cdepe MpeAnpUHUMATEIbCTBA U MPEIOTBPATUTh HE3aKOHHOE BMEIIATEIHCTBO B JCATEIHHOCTH
npeAnpUHUMAaTeNed BO BpeMsi MpoBepokK. Bee BUIbI MPOBEPOK, MPOBOAUMBIX Ha TEPPUTOPUU CTPAHBI,
JTOJDKHBI TIPOBOJIUTHCS TOJIBKO B CIIy4asiX U B MOPSIIKE, MPEAYCMOTPEHHBIX HACTOSAIIUM 3aKOHOM, C
MIpeIBapUTENILHON perucrpanueii B enHoM uHpopManroHHOM peecTpe[4]. B Bemymux crpanax
MHUpa MPUMEHSIFOTCS pa3JIMYHbIE SKOHOMUYECKHE MOJIEITH Pa3BUTHS MpeapuHuMareascTa. OnHa u3
TaKUX MOJeliel - 0coOble IKOHOMUYECKHE 30HBI. L[enpio co3manus 0coObIX PKOHOMHUYECKUX 30H
SIBJSIETCS. YCKOPEHHUE Pa3BUTHS NPHOPUTETHBIX CEKTOPOB OSKOHOMHKH, CO3JaHHe Oosee
ONMarompusATHBIX YCIOBUN AJI MPHUBJICYCHHUS MECTHBIX U MHOCTPAHHBIX WHBECTHUIUH, MOAJEPIKKA
pPa3BUTHSI  BBICOKOTEXHOJIOTHYHBIX  MPOW3BOJICTB,  OpPraHW3alds  KOHKYPEHTOCIOCOOHOTO,
3¢ (HeKTHBHOTO TPOU3BOACTBA U ycIuyr. B AszepbaiimkaHe BeIeTcsl COOTBETCTBYIOIIas paboTa mo
CO3/IaHHUI0 HOBBIX MOJEJNEel pa3BUTHS MNPEINPUHUMATENBCTBA - OCOOBIX IKOHOMUYECKHX 30H,
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WHIYCTPUAJIBHBIX IMApPKOB W MHUKpPOpPaWOHOB, arpomnapkoB. PesynbraT B Hacrosiee Bpems
CUCTCMATHUYCCKHU U MOCJICA0BATCIILHO ITPUHUMAIOTCA MCPBI 110 paCIIMPCHUIO IMTPECANTPUHUMATCIIbLCTBA
U TIOBBILIEHUIO €r0 POJM B SKOHOMHKE, a TaKXKe MO JaJbHEWIIEMY YIy4IIEHUIO [IE€JI0BOTO U
WHBECTUITMOHHOTO KJIMMaTa B cTpaHe. Peopmbl mpoBoasiTCs B chepe MOACPH KU YACTHOTO CEKTOPa,
3alUThl MPaB U WHTEPECOB MpPEINPUHMMATETCH B COOTBETCTBUU C HOBBIMH AKOHOMUYECKUMU
YCIIOBUAMHU, NPUMCHAIOTCA MCXaHU3MbI, OTBCHAIOIIUC COBPCMCHHBIM HOTpe6HOCT}IM, AJIA pa3BUTHUA
3TOr0 CEKTOpa C y4eTOM MEXIYHapOJIHOrO OIbITa. B pe3ynbrare rocyaapcTBEHHOW MOANEPIKKH
MpeANPUHUMATENILCTBA KOJIMYECTBO CYOBEKTOB NPEANPUHUMATENLCTBA 3a TMociennue 17 jer
YBEJIMYWIIOCH B MATH pa3, A0Js yacTHOro cekropa B BBII npeBbicuiia 85 mnpoiieHToB, a ero 1ois B
3aHSTOCTH NpeBbICUIIA 76 MPOLIEHTOB.
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Abstract

More than half a century has passed, many people who made the victory that day have returned
to their grandparents and ancestors, who are also at a rare age. Recognition in internal circulation
books; building the Dak Po Martyrs Monument; recognizing Dak Po as a national historical - cultural
relic; conferred the 96th Regiment and posthumously conferred on Senior Lieutenant General Nguyen
Minh Chau the title of Hero of the People's Armed Forces... partly showing that the Party, State and
people have been assessing and properly dealing with this victory as well as the feat of the army.
Regiment 96 and the people of Dak Po.

Abstrait

Plus d'un demi-siécle s'est écoulé, de nombreuses personnes qui ont remporté la victoire ce jour-
la sont retournées aupres de leurs grands-parents et ancétres, qui sont également & un age rare.
Reconnaissance dans les livres de circulation interne ; la construction du monument des martyrs de
Dak Po ; reconnaitre Dak Po comme une relique historique et culturelle nationale ; a conféré le 96e
Régiment et a conféré a titre posthume au lieutenant-général principal Nguyen Minh Chau le titre de
héros des forces armées populaires... montrant en partie que le Parti, 'Etat et le peuple ont évalué et
géré correctement cette victoire ainsi que l'exploit de 1'armée . Régiment 96 et les habitants de Dak
Po.

1. Le champ de bataille des Tay Nguyen avant la bataille

Le Tay Nguyen était considéré comme la patrie de 1'Indochine et les Francais déclarerent que
quiconque le contrédlait controlerait tout le sud de 1'Indochine. Le nord de Tay Nguyen appartient au
champ de bataille "Central Highlands", comprenant deux provinces de Kon Tum et Gia Lai (a partir
de mars 1950, selon la décision du Comité du Parti de la zone V a fusionner avec la province de Gia-
Kon), ou le le terrain est montagneux et boisé€. accidenté, peu peuplé. Cette zone a des routes n ° 5,
14, 19 reliant le nord de Tay Nguyen aux provinces de I'est et du sud, en outre, le nord de Tay Nguyen
est également la porte d'entrée pour se connecter avec le bas Laos et le nord-est du Cambodge. Le
Nord Tay Nguyen est une zone stratégique importante, un fer de lance pour menacer directement nos
zones franches de Quang Nam et Quang Ngai. Les forces ennemies dans les hauts plateaux du centre
¢taient divisées en 4 zones (Kon Tum ; Gia Lai - (Pleiku) ; Buon Me Thuat et Lam Dong). La force
North Tay Nguyen comptait environ 4 bataillons mobiles et 15 compagnies de combat
(essentiellement des troupes fantoches).

Dans la sous-zone de Kon Tum, a l'extérieur de la ville, I'ennemi a organisé un groupe de
défense a I'Est comprenant des forteresses le long de la Se route telles que Mang Den, Cong Bray et
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Mang But, c'était une zone de défense relativement forte. Surtout Mang Den, un bastion a environ 40
km de Kon Tum, est gardé par un bataillon. La région de South Kon Tum a des bastions de Dak Doa
et Bien Ho connectés a Pleiku. Le groupe occidental a des bastions le long de la route 14 de Dak To
a Dak Lay. En général, les places fortes ennemies sont situées sur les axes de circulation et distantes
de 10 2 30 km.

La sous-zone de Pleiku, en plus des stations de base de la ville de Pleiku, a également des bases
sur la route 19 du col d'An Khe a Pleiku (Ie début du col d'An Khe, la ville d'An Khe, KaTung, Buppa,
Muh Nhung, Sahuong, Ha Tam )., Tonang (col Mang Yang), Pleibon, Pleiku ; Bastions sur la Route
7 (KrongHra, Bebah, Jama, Sor6, De Blom, Plei Ring) et quelques bastions au fond : Dak Doa,
DakBet. Apres I'hiver-printemps 1952-1953, I'ennemi a consolidé les fortifications a des fortifications
plus solides qu'auparavant, dans chaque forteresse il y avait un certain nombre de forts, de nombreuses
places fortes avec un systéme de fortifications et d'obstacles...

Apres huit ans de guerre, les Frangais sont enlisés dans une guerre d'usure sans issue et
séveérement affaiblis. En mai 1953, le gouvernement frangais envoie le général Nava pour devenir le
commandant en chef du corps expéditionnaire frangais en Indochine et déploie le plan militaire Nava.
Fin 1953, la France s'appréte a lancer "l'Opération Atland" pour s'emparer de la zone libre de 1'Inter-
Zone V.

De notre coté, apres 1953, se tenir devant de grandes victoires sur le champ de bataille a créé
'émoi parmi le peuple. La domination de I'ennemi a été réduite, les gens ont augmenté la production,
surmont¢ les catastrophes naturelles, amélioré la production, su cultiver, planté le long des riviéres et
des ruisseaux... soulageant la faim et fournissant les nécessités essentielles a 1'ennemi. 1'équipe. De
nombreuses séries d'échanges de main-d'ceuvre parmi les gens ont produit le méme effet que le
"Sakang" a Dak Pot avec des objectifs a la fois économiques et politiques, montrant la solidarité et
I'amour les uns pour les autres.

Selon le rapport du commissaire militaire général remis au Politburo le 27 novembre 1953, le
Tay Nguyen ennemi a continué a se renforcer car "le Tay Nguyen était la zone stratégique la plus
importante de toute la guerre d'Indochine du Sud". Ainsi, avec cette évaluation, la position du Tay
Nguyen est extrémement importante, juste derricre le Tay Bac.

En mai 1953, le gouvernement frangais envoie le général Nava, chef d'état-major général de
I'Atlantique Nord (OTAN) pour devenir le commandant en chef du Corps expéditionnaire frangais en
Indochine et déploie le plan militaire portant son nom - le plan Nava . Le plan Nava suit deux étapes:

Etape 1 : Automne-Hiver 1953, Printemps 1954 a maintenu une position stratégique défensive
au nord du 18e paralléle, évitant les affrontements avec nos troupes principales, constituant des forces
mobiles et menant des offensives militaires au sud du 18e parallele, abolir la zone libre de inter-zone
V.

Etape 2 : A partir de I'automne 1954, apres avoir pacifi€ le Sud, avec la force mobile constituée,
ils se déplaceront en Indochine du Nord pour attaquer et remporter la victoire militaire, nous obligeant
a négocier ou a €tre détruits par eux.

La France et les Etats-Unis sont "excités" avec 18 mois de ce plan qui va changer la situation
pour transformer la défaite en victoire. Pour mettre en ceuvre ce plan, la NaVa a lancé l'opération
AtLand (nom de code 4A) avec 40 bataillons pour anéantir notre zone libre inter-zone V. Dans
laquelle, ils ont identifi¢é Kon Tum comme une direction principale des 4 directions d'attaque
attaquées par LKV-Quang Nam ; Phu Yen a frappé; Kon Tum a frappé; La mer frappe vers le haut.

Afin de vaincre le plan NaVa sur le champ de bataille inter-zone V, le 27 novembre 1953, la
Commission militaire générale a fait rapport au Politburo du Comité central du Parti communiste du
Vietnam et a défini la devise stratégique de I'Inter-région V : “Développement actif et agressif dans
le Tay Nguyen, tout d'abord dans le Nord”. Avec le développement dans le Tay Nguyen, il a
remporté une grande victoire a Kon Tum, qui a été treés appréciée par le gouvernement central "L'inter-
zone 5 a Pour la premiere fois, nous avons libéré une vaste zone sur le champ de bataille des Tay
Nguyen, y compris une ville d'importance a la fois militaire et politique. La victoire de la campagne
a également eu pour effet de contraindre le général De Bo Pho a arréter 1'opération Atland dans la
plaine de la région 5, retirant 6 bataillons d'infanterie et de parachutistes pour secourir les Tay

25



26

X111 international scientific conference. London. Great Britain. 22-23.02.2024

Nguyen, obligeant ainsi I'ennemi a s'adapter forces dans la région du centre-sud, formant 2 groupes
de points forts a Pleiku (9 bataillons) et An Khe (9 bataillons), et en méme temps affaiblissant et
emprisonnant 10 bataillons a Phu Yen, 6 bataillons en équipe de réserve a Khanh Hoa.

La campagne North Tay Nguyen a vaincu l'intention “d'attaquer activement en premier” et a
dispersé¢ davantage le bloc de mobilité stratégique de Nava sur tout le champ de bataille d'Indochine,
battant initialement le plan Nava.

2. Lavictoire du Dak Po est un “Dien Bien Phu de la zone V”

Apres la destruction du groupe forteresse de Dien Bien Phu (7 mai 1954), les forces frangaises
en Indochine étaient encore importantes, mais leur moral s'est rapidement effondré. L'armée frangaise
en Indochine procéde a un regroupement stratégique pour préserver ses forces, en attendant l'issue
des négociations de Geneve. Dans les hauts plateaux du centre, les Francais se sont retirés des petits
forts et ont concentré leurs forces sur les villes, formant des zones de défense telles que An Khe,
Pleiku et Buon Ma Thuot.

Saisissant parfaitement 1'esprit d'attaquer de maniere proactive I'ennemi, coordonnant la lutte
militaire avec la lutte diplomatique du Comité central du Parti et du gouvernement, le 5Se
commandement interrégional a assigné le 96e régiment et 2 compagnies du 120e régiment avec les
troupes locales An Khe , Dak-bet et Tan An ont combattu I'ennemi sur la 19e route de Pleiku - An
Khe, et en méme temps étaient préts a intercepter lorsqu'ils ont fui d'An Khe a Pleiku.

Le 24 juin 1954, les forces ennemies en route pour se replier d'’An Khe vers Pleiku par la route
19 se composaient du 100th Mobile Corps (GIM 100) (dont 2 bataillons frangais). Un bataillon Wei
cambodgien, un bataillon aéroporté fantoche, un bataillon fantoche local occupé, un bataillon
d'artillerie 105 mm... ils ont aussi des escouades de chars, des véhicules blindés, des véhicules
spéciaux du génie, des renseignements garantis.

Nos forces ont participé a la guerre avec le régiment principal 96 composé de 2 bataillons
d'infanterie, le 120e régiment (Gia Lai) avec la 54e compagnie, la 68e compagnie, 1'unité de
renseignement régimentaire. En outre, des entreprises locales dans les districts d'’An Khe et de Dak
Bot sont en service, se coordonnant pour récupérer des soldats a distance et protéger la base.

Bien que le nombre de troupes ennemies soit deux fois plus important que le notre, les cadres,
les soldats, les forces principales, les troupes provinciales et de district étaient déterminés a attaquer.
Le commandement de la campagne a ordonné: “Détruisez résolument toutes les troupes ennemies en
retraite”. C'est une détermination tout a fait correcte.

A 10 heures le 24 juin 1954, lorsque la majorité des troupes ennemies sont entrées dans notre
zone de combat décisive, tout le convoi de plusieurs centaines de véhicules s'est rapproché du ruisseau
Dak Po, plus la route était étroite, plus ils se pressaient et se précipitaient le frein. Mais le véhicule
de téte a traversé le pont de Dak Po, le deuxiéme groupe s'est entassé, ils ne pouvaient pas croire que
tout notre 96e régiment avait recu 'ordre de partir a 12h30 et I'intercepteur était prét a ouvrir le feu.
Les coups de feu de l'intercepteur ont retenti, les premiers véhicules ont pris feu, une série de
véhicules ont poussé vers le haut mais ont di faire demi-tour pour former une cible concentrée pour
notre puissance de feu et notre infanterie a détruire.

A 18h30, le 24 juin 1954, la bataille d'embuscade prend fin. L'homme qui commandait le 100e
corps d'armée, Barroux, qui était bless¢ des le début, a été capturé par nous, et le nouveau chef d'état-
major qui venait d'intervenir a été abattu par nous. En pleine nuit, le commandant du régiment Nguyen
Minh Chau ordonna la poursuite de I'ennemi. La bataille s'est poursuivie avec acharnement, a duré
tout I'apres-midi, la nuit et s'est terminée a midi le 25 juin.

Résultat : 'embuscade qui détruisit le 100th Mobile Corps réussit totalement. L'ennemi a été
tué environ 500, blessé dispersé dans la zone environ 600, et nous en avons capturé 800 (dont le
mandarin Barroux qui commandait le GIM 100), le nombre de véhicules encore intacts et Iégerement
endommagés était de 229 (I'ensemble du convoi ennemi comptait 375 véhicules de toutes sortes), il
y avait 1 char intact, 18 canons de 105 mm et des milliers de canons de toutes sortes. C'est I'héritage
d'une subdivision et d'une armée mobile de France.
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Déu tich Bia cua dich tudng nhd dong doi cia ho tir ¢
voi dong chir: "Ici le 24/6/1954 des soldats Frangais et VietN
3. Grande importance de la victoire du Dak Po en 1954

Apres la victoire retentissante a Dien Bien Phu, sous la direction du comité interrégional et le
commandement du haut commandement interrégional, le 96e Régiment, alors que l'ennemi était
désorienté et s'enfuyait d'An Khe, a rapidement intercepté et détruit le 100e corps mobile du type le
plus fort du corps expéditionnaire francais en Corée du Nord qui venait de rentrer. Il s'agit d'une
grande campagne d'embuscades, courageuse et flexible, tirant parti de I'élément de surprise, utilisant

des forces avec une grande efficacité, frappant les points faibles de I'ennemi et leur redonnant une
défaite écrasante.
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La victoire de Dak Po a eu lieu alors que la Conférence de Genéve se déroulait avec une lutte
acharnée, les Francais ont toujours obstinément mis en place un cluster stratégique pour protéger leurs
forces, ont lutté pour prolonger la guerre, et ont essayé de nous forcer a signer I'Accord de Genéve
dans des conditions qui étaient leur est favorable. Avant le 24 juin 1954, 'armée francaise se prépare
d'urgence a envoyer 3 divisions supplémentaires et de nombreuses armes modernes sur le champ de
bataille du Vietnam. Le 25 juin, la France nous propose de prendre le 18e parallele comme point de
partage temporaire. Le 28 juin, nous avons annoncé que la division temporaire devait étre faite au
13e parall¢le. Mais la partie francaise a maintenu ses propositions et les négociations sont a nouveau
bloquées. Mais lorsque la nouvelle du 100e corps mobile a été détruite et s'est envolée vers Geneve,
la partie frangaise a été choquée car 'un de leurs corps mobiles d'élite avait été anéanti par un régiment
de I'armée vietnamienne en quelques heures seulement. La victoire de Dak Po a contraint les Frangais
a ne pas oser risquer leur intention d'ajouter des troupes au Vietnam. Parce qu'ils pensaient qu'ajouter
plus de troupes au moment ou le Mobile Corps 100 venait d'étre anéanti était synonyme de cuire plus
de troupes. Et il pourrait étre confirmé qu'il n'y a pas eu de victoire a Dak Po contribué a la conférence
de Geneéve toujours debout, 1a guerre se prolonge toujours, nos officiers, soldats et compatriotes
doivent encore se sacrifier et verser le sang.

La bataille de Dak Po n'était pas seulement appréciée dans 'art militaire mais aussi en raison
de son impact stratégique. Selon les documents conservés, apres la défaite du 100e corps mobile, les
légions frangaises restantes (10, 41,42, 21 ...) étaient trés confuses, épuisées mentalement, la situation
frangaise dans le Tay Nguyen était extrémement dangereuse. Avec cette victoire, il a contribué a
obliger la délégation frangaise a négocier sérieusement, vers la signature d'accords de cessation des
hostilités dans toute 1'Indochine, mettant fin a la guerre de résistance contre les colonialistes frangais.
On peut dire que la victoire de Dak Po a atteint une victoire compléte a la fois militairement et
politiquement. Et seulement 3 jours aprés son retrait de Pleiku, le 20 juillet 1954, la France devait
signer les accords de Geneve, mettant fin a la guerre d'Indochine.

La victoire a anéanti une armée mobile de prés de 4 000 hommes qui ont pris d'assaut le champ
de bataille nord-coréen. Démontrant ainsi 1'art militaire exemplaire de 1'ingéniosité, de 1'héroisme et
de la grande efficacité de notre armée.

Appréciant I'importance de gagner la bataille de Dak Po, Ho Chi Minh a écrit: ““... Camarades
avec de bonnes performances, l'oncle voudrait vous féliciter au nom du gouvernement et récompenser
l'équipe pour sa bonne victoire a An Khe, le Médaille de la Résistance de premiere classe...”. Le
général Vo Nguyen Giap a commenté : “... Il s'agit d'une grande campagne d'embuscade courageuse
et flexible, tirant parti de l'éléement de surprise, utilisant des forces avec une grande efficacité, et
frappant les points faibles de I'ennemi, leur infligeant une lourde défaite...”.
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ROMANIA'S HELP FOR VIETNAM IN THE RESISTANCE AGAINST THE UNITED
STATES (1954-1975)

Nguyen The Ha"

Abstract

On February 3, 1950, Romania recognized Vietnam's independence and officially established
diplomatic relations with Vietnam. Since that time, the Party and people of the two countries have
always tried to develop bilateral diplomatic relations. During the war against the US invasion,
Romania always stood by Vietnam, helping Vietnam in both material and spiritual terms as well as
on international forums, which contributed to the reinforcement of the relationship between the two
countries in the face of historic upheavals. This article examines Romanian economic aid for the
Vietnamese people, efforts to seek peace and support for the war that took place in Vietnam and the
contributions of Romania in training human resources for Vietnam in the war against the US to save
the country from 1954 to 1975.

Keywords: Romanian; Vietnam; peace negotiations; USA; Viet Nam war.

Introduction

Relations between Vietnam and Romania are relations with a history of nearly 70 years. During
the resistance of Vietnam, the Party, Government and people of Romania always supported Vietnam.
With constant efforts, Romanian provided continuous economic assistance to Vietnam from the early
years of the resistance war against the US, and at the same time, Romanian always tried to find a
peaceful solution with a desire to end the war of American aggression in Vietnam. This article
highlights the love that Romania has given to Vietnam, adding to the understanding of the relations
between the two countries.

1. Aid from Romania for Vietnam

On August 18, 1957, President Ho Chi Minh made an official visit to Romania. In the
framework of the visit of the Vietnamese leadership, the two sides discussed issues related to the
interests of the twoparties [3, p.472-473]. Also on this occasion, the President of Vietnam expressed
his gratitude to the Party's help and the Romanian people who wholeheartedly assisted the Vietnamese
people. In his speech in Romania's capital Bucharest, President Ho Chi Minh stated, "We will never
forget the efforts of the courageous workers of Etlet Telonman factory in making tractors to meet
Vietnam's demand with all their love. We will never forget the efforts of the brave boatmen of the
Gallipot that crossed the sea to Vietnam with those tractors on time" [3, p.474]. The efforts of the
Party and the people of Romania in helping Vietnam physically in the first years of relations between
the two countries are not really big, but bear great significance for the Vietnamese people. President
Ho Chi Minh himself confirmed this issue during his visit to Romania in 1957: “The work of
comrades encourages our people in the long and arduous struggle to accomplish the current
unification of the country and the construction of Socialism” [3, p.474].

Afterwards, along with the development of the two countries' relations as two Socialist
countries, the economic aid of the Romanian state and people for the people of Vietham was on the
increase with a clear international spirit. In parallel with the strengthening of the US to bring the
expeditionary army into the south to implement a local war plan, socialist countries, including
Romania, promoted aid to strengthen Vietnam to confront the US Empire in a war of survival.
Romania provided aid to Vietnam from 1956 to 1975 including loans and equipment. The country
helped Vietnam as a member of the Economic Mutual Assistance Council (SEV).

In addition, Romania also supported Vietnam in the form of non-refundable credit aid.
According to documents stored at the Romanian national archives center, the Romanian credit for
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Vietnam in the period from 1956 to 1975 was 198.98 million rubles [13, p.3]. Specifically, this is
shown in the statistics table below:

Table 1. Statistics of Romanian loan aid for Vietnam (1956-1975)
Unit: million rubles, [12]

Economic aid Non- General
Total Non- Credit with  |refundable [situation of
Year every year |refundable aid | condition terms military aid [general aid
1956-1957 4.3 4.3 - - 4.3
1965 15 1.5 - 1.8 3.3
1966 11.0 5.0 6.0 4.2 15.2
1967 17.0 17.0 - 14.0 31.0
1968 25.0 25.0 - 22.7 47.7
1969 13.8 13.8 - 12.9 26.7
1970 75 - 7.5 7.5 15.0
1971 2.5 - 25 1.77 10.27
1972 3.7 - 3.7 8.95 12.65
1973 5.8 - 5.8 6.69 12.76
1974 7.4 - 1.4 4,20 11.60
1975 45 - 45 4.0 8.5
General 104.0 66.6 374 94.98 198.98

In addition, Romania provided aid to Vietnam through the International Red Cross, which was
carried out in 1965 and 1966, during the period when America dropped a bomb to destroy the North;
thus, to aid clothes, food, medicines, this aid amount was 1.500.000 lei for the bombed area and was
issued through the Red Cross. There was also an aid amounting to 1.000.000 lei for the Vietnam’s
National Front for the Liberation of the South, and it was issued through the Friendship Alliance [5].

In the case of aid for equipment, this content was implemented from 1964-1975. At the end of
1964 in 1965, the Romanian Government increased the material aid of equipment and means of war
for food, medicine, medical equipment, etc. for Vietham. This Romanian aid to Vietnam, which was
carried out in 11 years (1964 - 1975), was a non-refundable aid. The total amount of aid was 43,149
tons of goods of all kinds, totaling 93.286 million rubles [7, p.38]. While the Vietnamese people
gathered up everything for the cause of resistance against the US, the country was in a difficult
situation because the war lasted for many years, but also agreed to spend all the best on the cause of
national unification. The companions of the Romanian people strengthened Vietnamese people in this
fight. According to specific statistics, during the resistance period of the Vietnamese people, Romania
provided aid of many types including military and medical equipment. The volume of goods was as
follows:

Table 2. General situation of goods aid from Romania for Vietnam (1965 - 1975) [7, p. 38-41]

Unit: ton
1965 [1966  [1967 1968 | 1969 1970 1971 1972 1973 1974 |1975
Total (742 [1.658 [6.419 |6.181|6.043 4.264 [2.923 5.289 |4.293 [2.206 |3.134
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Table 3. Types goods of Romanian aid to Vietnam (1965-1975) [7, p. 38-41]

Name of aid goods |Unit Quantity |Name of aid goods Unit Quantity
Infantry guns piece 103.931 Gun barrel piece 20.000
Gun 12.7mm piece 350 Detonator meter 205.000
Antitank gun piece 8.927 Slow igniter cord meter 223.000
Mortar piece 59 Cabin set 10.000
Grenade bullet  [300.000 Fuse meter 10.0000
Mortar shells 120mmjbullet ~ [22.000 Maintenance parts rouble 870.000
TNT Explosive ton 1.050 Compass (piece)  6.062
Small cartridge bullet  |113.330.000|Spare parts for radar rouble 257.000
Switchboard recorderjpiece 10 Command car 359
Phone piece 200 Car for cargo transportation piece 160
Signal cartridge bullet  1180.000 Ambulance piece 175
Signal gun piece 1.006 Service station of all kinds station 97
Telephone wire meter  [13.000 Tractor 370
Military equipment et 120.000  [Tube, tyre for transportation set 5000
Cloth m2 517.00 Tent set 1.500
Nylon m?2 1.400.000 |Canvas m?2 201.500
Imitation leather m2 50.000 \Woollen blanket piece 52.000
Parachute cord m 5.100.000 |Steel helmet piece 54.000
Flooring asphalt m2 161.000 Thickening box food ton 500
Biscuit (ton) 250 Pasta ton 470
Synthetic cake ton 130 Butter ton 150
Milk powder ton 600 Lard ton 1150
Canned meat ton 2238 Canned vegetables ton 400
Canned fish ton 100 Bouillon cube and soup powder (ton 200
Hospital bed piece 3000 Mine detector piece 200
Medicines rouble 1.779.000 |Blaster piece 360
Tenon saw piece 0.142 Stone drill piece 630
Rock bit piece 3000 Bulldozer S-650, S-1300 piece 900
Roller (piece) 63 Sheet iron 5mm ton 400
Electrical cable Imm km 5.100 Hook used in construction ton 160
Infantry shovel piece 820.00 Hack piece 22.500
Infantry hoe piece 550.00 Steel wire cutting scissors piece 25.00
Dagger piece 600.000  [The protective mask BBS- M04 |piece 105.170
Gasoline pump piece 505 Canteen all of kinds piece 129.500
Cask cask 14.500 Gasoline Rubber pump type 28 meter 48.000
mm

As can be seen in the tables, the aid was not large, and there were simplifications in the amounts.
However, considering the historical context of Vietnam in the anti- US resistance war, those numbers
are also of great value. In addition to strengthening the fighting power for the Vietnamese people,
there is also a friendship between the two peoples, the solidarity of the Socialist countries, the spiritual
effort for the whole Vietnamese people who did not fight alone in the war against America to save
the country.

It can be said that since the US pushed the most in the war of aggression in Vietnam, it was also
the time when the socialist countries in Eastern Europe, including Roamania, fought side by side with
Vietnam. For 11 years, starting from the time when the Americans started a Local War, massively
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putting expeditionary forces in search of a decisive victory in Vietham, Romania tried and
continuously supported military materials for Vietnam.

2.2. Romania's efforts for a peaceful solution in Vietham

Officially establishing diplomatic relations with Vietnam since 1950, but stemming from
difficulties after the Second World War, the diplomatic activities of the two countries in the years of
resistance against the US were more noticeable. In the resistance against the US Empire, in addition
to economic aid, along with other countries in the socialist bloc, the Romanian Party leaders always
tried to find a peaceful solution to the bloody war taking place in Vietnam. The role of the Romanian
Party and Government in the struggle to contribute to the restoration of peace in Vietnam was
remarkable. That role was reflected in the question of putting an end to the American war in Vietnam
as one of the focal points of the Party and Government foreign policy in the 60s and 70s of the 20th
century as well as efforts in the process of promoting negotiations between Vietnam and the US
during the war [2, p.62].

The document of the meetings of the Warsaw Pact Advisory Political committee in January
1965 showed that Leonid Ilici Brezhnev was the head of the delegations that attended that meeting,
clearly presented the military measures carried out to support Hanoi authorities ... The Romanian
State did not participate in military support activities for Vietnam at the time, but they actively
participated in propaganda in support of Vietnam's resistance. Therefore, delegates were sent to the
“International Conference on Solidarity with the Vietnamese People against the US Empire's Invasion
for Peace Protection” on November 25-29, 1964. Similarly, the Central Committee of the Romanian
Communist Party sent a delegation to attend an international intellectual meeting, which was started
and organized by the Central Committee of Vietnam Labor Party for the purpose “to condemn the
invasion of the US in the South of Vietnam and take advantage of the support of Intelligentsia
worldwide for the career of resistance of Vietnamese people” [5].

The Romanian-American dialogue in 1965-1966 was made primarily through the US
Ambassador to the United Nations headquarters in New York, Arthur Goldberg, or directly through
the Foreign Minister in 1965-1966 [16, p.77]. However, the work as the original mediator was not
easy. Because Americans were ambitious at the ongoing war in the South and the bombing they were
doing in North Vietnam, besides, many US authorities believed that Romanian activities were not
objective because they had a good relationship with Vietnam. Therefore, the activities of Romania
were not really concerned by the US authorities. In a study by Lary L. Watts, the author said that the
US knew too little about the role of Romania in its efforts to find a peaceful solution of war in Vietnam
[16, p.68], and the author also judged that among the underestimated efforts of all third parties about
the solution to ending the war in Vietnam, the Romanian channel was one of the channels that the US
Department of Defense misinterpreted [16, p.70-71].

Romania, always taking advantage of its position on the forum, was constantly fighting, helping
the people of Vietnam in the long-term resistance war. In 1966, exchanging with a US politician Dean
Rusk at Washington D.C. on the issue of the Vietnam War, the Ambassador of Romania took note of
what Dean Rusk said and reminded him on the spot of the appreciation and position of the Romanian
government regarding the American aggression against Vietnam. He also explained that if the U.S.
government desired negotiations, it should address itself directly to the interested parties, that is, to
the government of the Democratic Republic of Vietnam and the leadership of the National Front of
Liberation of South Vietnam. At the same time he explained that the Romanians do not consider itself
to be indicated to act as a mediator in this conflict [14]. Beginning in 1965, Romania began its efforts
by contacting and exchanging with the US to find a solution together to resolve the war in a peaceful
atmosphere, not by confrontations on the war. During a meeting with Dean Rusk, lon Gheorghe
Maurer urged persuasion of Romania's opinion about facilitating negotiations between the US and
Vietnam. He showed that from the talks held in Hanoi with the Romanians, they believed that
Vietnam would not take a step in the political and diplomatic field in US bombing conditions. If the
US wanted a solution, they must start with the bombing. The end of bombing was not only for the
sake of Vietnam, but also for the benefit of the United States, corresponding to the benefits. At the
same time, during the meeting with President Johnson, the Romanian Prime Minister said he had an
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exchange of views on Vietnam with Secretary of State Dean Rusk. lon Gheorghe Maurer said very
sincerely that Romania wanted the Vietnam problem to be solved [4, p.76]. With Romania's efforts,
this changed American thinking about their activities. As Dean Rusk (US Secretary of State from
1961 to 1969) aspired, the Romanian ambassador made a connection to convey the message to the
Corneliu Manescu diplomatic ministry. They clearly understood that they wanted Romani to play a
role as a link channel [4, p.26]. Very significant Romanian attempts were made to seek a solution
partnership to end the war brought by Americans in Vietnam; copies of the discussion that took place
between this period between Bucharest and Hanoi and Washington revealed that Romania actively
promoted negotiations and sent messages between Americans and North Vietnamese in 1965-1966”
[16, pp.69].

From the advantages of the fronts, downhill bombardment action in the North of America was
combined with the impact from Romania. Vietnamese leaders agreed to sit down with the US
authorities to discuss a peaceful solution to the bloody war caused by Americans. In a study, author
Lary L.Watts said, “We know too much about Romania's role in finding ways to resolve peace in the
Vietnam War between 1965 and 1966, to Nguyen Duy Trinh's sign from January 1967, for the first
time that North Vietnam accepted the ability to negotiate with the United States after years of refusal”
[16, p.68]. Continual failures in the Local War strategy, American leaders understood that ending
their war in Vietnam was a necessity. In the meantime, they needed Romania as a liaison to help the
US connect with Vietnamese leaders. “During the period of November 27-29, 1967, A. Harriman had
an official visit to Bucharest, according to the documents in the archives, as well as the information
of the person who supported Romanian officials at the meeting with US representative, mainly related
to the “Vietnam theme”, Hariman explicitly called for the help of the Romanian party, calling for
“Stop the Vietnam War” [1, p.225], showing that the activities of Romanian leaders brought about
certain effects. It was clear that they did bring trust to the Americans. Americans themselves had to
admit this. Chester Cooper, an assistant deputy director in the US Central Intelligence Agency before
becoming an assistant to Ambassador-at-Large W. Averell Harriman in 1966, described the
Romanians as "among the most effective of the intermediaries.” [4, p.13].

Doing one’s best for a peaceful Vietnam not only bore significance between Romania and the
US, but also strongly raised the issue of Vietnam on socialist forums. According to a Woodrow
document, the US online international center for schorlars confirmed that in fact, Romania had been
a party to the debate over the utility and advisability of negotiations involving the Democratic
Republic of Vietnam (DRYV), the People’s Republic of China (PRC) and the USSR - with the other
bloc members following the Soviet lead - since at least March 1965. Bucharest first broached the
topic of negotiations with unreceptive Chinese and Vietnamese leaders on the occasion of the March
funeral of Romanian Party leader Gheorghe Gheorghiu-Dej and then again in July 1965, at the 9th
Plenum of the Romanian Communist Party, which focused on the negotiated resolution of
international tensions and conflicts [17].

In the Socialist countries, Romania always upholds the viewpoint of solidarity among brotherly
Parties. “The Romanian Communist Party attaches great importance to the friendly relationship
between our parties and our nations among peoples. We expect these relationships to be done in good
conditions, in the spirit of co-operation with comrades and sincerely support the righteous fighting of
the Vietnamese people. Enhancing the battle front to protect national aspirations and the inviolability
of the Vietnamese people to develop independence and freedom and further strengthen the support
and sincerity of Vietnamese warriors” [8].

On the US side, they also frankly recognized Romania's effectiveness in seeking peace dialogue
as a third party. In particular, after the 1968 defeat of Mau Than in South Vietnam against the fierce
attack of the Vietnamese army and people, the United States realized that their military expedition
was officially bogged down. The army was granted hundreds of millions of dollars for the war, but
ultimately was only to be defeated more and more severely. Therefore, a peaceful solution was the
optimal choice for Americans. At this time, Romania became an honorary “escape opportunity” for
the US at this negotiation. In fact, history proved that Romania became an important bridge for the
US to contact Vietnam and it was also the one who helped the US have a dialogue with Vietnam to
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discuss a solution of peace to the on-going war in Vietnam. The United States had to express its views
on that issue. In October 1968, the head of the US delegation at the Paris conference expressed
confidence in the third party Romania. He was so convinced of the value of Bucharest’s contribution
that he publicly rebutted the Pentagon’s derisive presentation of the Romanian effort when it was
splashed across the US press in the summer of 1972. According to Harriman, “In my long experience
| have never received more detailed and accurate reports” and “it is clear to me that the North
Vietnamese took the Romanian effort very seriously, as did the United States™ [17].

To the Party and the people of Vietnam, Roamnia leaders always maintained a sincere support
and endeavor to find a peaceful way, ending the invasion of Americans in South Vietnam. This was
proved when "Comrade Paul Niculescu-Mizil welcomed the Ambassador of D.R. Vietnam in
Bucharest and announced the party's and state's leadership on some military targets, as well as had
discussions with comrade Corneliu Manescu with A. Goldberg, US Representative at the UN,
regarding Vietnam, stressed that in our party's opinion it would be helpful to act - use the current
favorable time - to stop US bombings in Vietnam” [15, p.51].

As a matter of fact, Romania's goal was to prevent this American war in Vietnam. That was
when Americans were ready to join Romania to find an optimal solution to stop the war, Romania'’s
activities became more effective. “For its part, Washington continued to solicit Bucharest’s input on
the problem, for example, by sending the message through the US ambassador at the beginning of
January that it “would like to know the opinion of the Romanian government on this issue, as well as
any suggestions that contribute to a peaceful resolution of the situation in Vietnam” As Ceausescu
declared to the Communist Party of Romania Presidium, “We too must be preoccupied with finding
solutions to prevent this war from expanding” [4, p.21]. Faced with Romania's efforts to find peace
on the negotiating table for the Vietnam War. The head of the White House, President Johnson
acknowledged that “we have every reason to believe that we are in such contact with [Prime Minister]
Pham Van Dong and [Nguyen Duy] Trinh, the Foreign Minister” through the Romanians” [17].

This shows that Romania played a significant role in organizing the Paris conference as a
mediator. In October 1968, the head of the US delegation to the peace negotiations even sent a
personal message of thanks for “Romania’s help in organizing the Paris Peace Talks on Vietnam [4,
p.13]. This was a very necessary conference for the United States after the defeat at the Mau Than
campaign, and was also really needed by Vietnam to complete the cause of national liberation and
unification.

Romania'’s efforts made the opposition recognize it. For the head of the White House Johnson,
the failure of the Local War plan in the South, especially the irreparable loss in southern cities
including the capital of Saigon in 1968, forced him to leave the White House because he was no
longer reputable enough to lead the American people and to continue working in the White House.
However, he also acknowledged the effectiveness of Romania's efforts for a peaceful solution in
Vietnam. “After leaving office Rusk continued to regard the Romanian effort as “balanced” and
“accurate”, “serious and sober” [17].

Thus, it can be said that, apart from significant economic aid for Vietnam during the resistance
period, the Romanian Party and people also played a small role in the contact between the US and
Vietnam to discuss a long-term peaceful solution in South Vietnam.

2.3. Training and supporting Vietnam in human resources

Human resource is an important issue for the protection and construction of the country. In the
period before 1975, due to the country's situation in the war of national defense, Vietnam received
help from the Socialist countries in Eastern Europe, including Romania. In the framework of this
research, we review 3 basic contents that Romania offered Vietnam before 1975, namely: human
training, expert support and technology.

+ First in human resources training: Compared to other countries such as the Soviet Union,
Hungary, Poland, the quantity that Romania has trained for Vietnam was not large. However, there
were certain meanings to the resistance and construction of the country. In this regard, according to
the documents, it was started in 1956. From 1956 to 1959, the first students of Vietnam came to study
in Romania in the field of gas. From 1956-1959, implementing the Government's policy on training,
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the Ministry of Education sent some students to the Soviet Union and Romania to study in oil and
gas universities. (Moscow Oil and Gas Industry University is named after 1.M. Gubkin and Oil & Gas
University of Ploiesti)” [6, p.27], In fact, Romania contributed to other training institutions to create
a key staff for the oil and gas industry in Vietnam "Romania - Romania and the universities of
Hungary, Anbani, Republic Democrats of Germany, Czechoslovakia, China, Poland, France as well
as domestic universities (Hanoi University, Hanoi University of Technology), also trained many key
technical staff for the Oil industry” [6, p.125-126] in the training plan for the period from 1966 and
the following years. On September 15, 1966, Mr. lon Gheorghe Maurer sent a letter to Pham Van
Dong about receiving 1000 staff from Vietnam (workers, technicians, engineers) to be trained for
professional qualifications and to become experts in Romania for a period of 3 to 5 years [10, p.1].
In the letter of reply on September 16, 1966 to the Romanians on this issue, the Vietnamese Prime
Minister Pham Van Dong confirmed that this was an important issue, at this time it was necessary to
urgently form a large number of skilled technical workers [9],[1]. Complete research and study period
changed from 3 to 5 years or more, after meeting each industry and production needs of our country
[9, p.1]. In addition, on this occasion, on behalf of the Viethamese Workers' Party and the Democratic
Republic of Vietnam Government, Prime Minister Pham Van Dong sent the Central Committee of
the Romanian Communist Party and the Government of the Socialist Republic sincere thanks for the
warm and precious help that the Romanian Socialist Republic offered to the Democratic Republic of
Vietnam. Prime Minister Pham Van Dong asked the Government of the Romanian Socialist Republic
to be responsible for all costs of training and research training for Vietnamese workers, including
their spending in Romania during study and research [9, p.2]. In Romania's training for Vietnam, it
was strong in the oil and gas sector. “Since 1968, according to bilateral intergovernmental
agreements, synchronous trainee groups of engineers, intermediate and workers in the petroleum
industry have been sent to practise at production facilities in the Soviet Union, Romanian. Since 1972,
one more two-year practical practice is available for selected graduates™ [6, p.128]. According to the
data suggested in the hermit named “60 years of Vietnam-Romania relations (1950 - 2010)”, author
Ion M.Anghel said, “About 3000 Vietnamese citizens have graduated from university and after-
school study in Romania” [15, p.40].

+Second, in support of experts, this was the traditional beginning of good educational
cooperation between Romania and Vietnam; however, it was not really as clear as the support of the
Soviet Union or China. But for the Vietnamese people, it was a beautiful act that the Vietnamese
people received from Romania. Besides this cooperation, it was also a good expression for the
friendship of the two countries. It is not only valuable for the past, but also the present value in the
relationship between the two countries in general and with educational cooperation in particular.

In this regard, it began to take place clearly in the years 1973 and 1974, when the Vietnam war
caused by the US entered the ending stage. In the end, between the two countries there appeared
bilateral cooperation in the field of science and technology; organized discussions among experts
were conducted [11, p.5]. A number of issues were discussed and exchanged between Romanian
experts in areas concerning Vietnam. For example, for the development of a planning system for the
city of Nam Dinh and Phu Ly, a Romanian expert team made a field trip to respective centers and
was currently undergoing a systematic planning [11, p.4]. In addition, in March 1974, a delegation of
Romanian experts came to Hanoi to discuss this issue of mining techniques. The Vietnamese side
discussed the possibility of cooperation with Romania in the field of Apatite mining, in calculating
Vietnam's reserves and domestic demand, difficulties in exploiting [11, p.5-6]. Besides, there was
also Romanian support for Vietnam in the Oil and Gas sector.

Thus, it can be seen that, along with other Socialist countries, Romania has given certain support
to Vietnam in the field of training and expert support. Although it is not big and valuable to decide,
it is also a beautiful act with important historical value in the process of protecting and building the
country of Vietnam, and creating a beautiful precedent in educational relations between the two
countries.
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3.Conclusion

During the Vietnamese people’s resistance war against the American invasion, the government
and the people of Romania always stood side by side with a sincerity for the Vietnamese people in
the twenty-year struggle to protect the country.

The aid work included financial loans and equipment and food that Romania performed between
1956 and 1975, though not a decisive figure, but significantly contributed to supporting the
Vietnamese people to overcome material difficulties in the long and arduous struggle caused by the
us.

In addition, Romania made great efforts in communicating with the US, bridging Vietnamese
leaders with the US authorities, looking for a peaceful solution to the bloody war that Americans had
caused in Vietnam. At the same time, it enthusiastically supported and mobilized socialist countries
to be united for supporting the struggle of the Vietnamese people.

Moreover, Romania was also one of the Eastern European Socialist countries that conducted
human resources training for Vietnam. This activity was started in 1956, which also marked good
cooperation in the field of education maintained by the two countries to date.

The past does not create material existence, but can create adhesives of eternal value for the
future. Since the establishment of diplomatic relations with Vietnam, the Romanian Party and people
have always supported Vietnam. Romania is not only one of the first countries to recognize Vietnam's
young independence after 1945, but in the conquest of the United States, Romania also accompanied
Vietnam as the most sincere friend. The economic aid helped the Vietnamese people somehow
overcome the difficulties in the war, or the effort to prevent the US plan to expand war, etc., These
are the gifts that the Party and the people of Vietnam will never forget.

The war already went by more than 40 years ago; the Vietnamese people won the American
Empire in the confrontation over two decades and today Vietnam has developed stronger than ever.
But the Vietnamese people will always remember the love that the Party and the people of Romania
reserved for Vietnam in the past. Romania’s sincerity for Vietnam is an invisible way to make
relations between the two peoples long-lasting in the face of changes in history.
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Abstract

This scientific publication details modern global and local-regional epidemiological indicators
of such a common oncological pathology as cancer of the oral cavity and oropharynx, including mor-
bidity, mortality, lethality and five-year survival rate. The issues of etiology and pathogenesis, fea-
tures of distribution, clinical manifestations, present principles of diagnosis and treatment results,
methods of prevention are discussed in detail. The epidemiological characteristics of this pathology
in our republic are presented in the context of regions of the country, as well as the results of preven-
tive examinations.

Keywords: oncology, cancer, oral cavity, oropharynx, epidemiology, morbidity, mortality, le-
thality, five-year survival rate, prevention.

To date, malignant neoplasms of the oral cavity and oropharynx occupy a leading place in in-
cidence among oncological pathologies of the ENT organs.

Oral cancer is a malignant tumor of epithelial origin that affects organs entering the cavity
limited from the mucous membrane of the lips to the anterior palatine arches. Oral cancer develops
in men 5-7 times more often than in women. The peak morbidity occurs at the age of 60-70 years, but
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the risk of getting sick increases from 40 years of age. It most often develops in the anterior floor of
the mouth and accounts for 20% of all types of squamous cell carcinoma of the oral cavity. 3% are
adenocarcinomas of the minor salivary glands. Among the clinical and anatomical forms, ulcerative
forms predominate. Of the malignant neoplasms of the oral cavity, tongue cancer ranks 1st. More
often it develops in the middle third of the lateral surface (up to 70% of cases) and in the root of the
tongue. Much less often on the lower surface of the tongue, rarely on the dorsal surface and tip of the
tongue. Cancer of the buccal mucosa occurs in up to 13% of cases; typical localization is the corners
of the mouth, the line of closure of the teeth, and the background process is leukoplakia. Also quite
often the mucous membrane of the alveolar part of the lower jaw is involved, less often - the alveolar
process of the upper jaw or both jaws, the retromalar area. Even less common is cancer of the soft
palate, uvula and anterior palate. Regional metastasis is observed in approximately 30% of patients

[1].

The morbidity of malignant neoplasms of the oral cavity is determined by household habits,
nutrition, and exposure to the external environment. Among the etiological factors for the develop-
ment of oral cancer, it is necessary to highlight the following: bad habits, such as smoking, especially
in combination with drinking strong alcohol, chewing various mixtures (nasvay, betel, etc.); back-
ground processes - leukoplakia, erythroplakia, chronic ulcers and cracked lips, cheilitis, chronic in-
fection in the oral cavity; chronic trauma to the oral mucosa (destroyed teeth and their roots, poorly
made dentures). Also at risk are people working in hazardous industries (exposure to harmful sub-
stances, elevated temperatures, etc.). The influence of diet on morbidity is the consumption of too hot
and spicy foods, as well as a lack of vitamin A in the diet.

A very interesting and informative historical review was conducted by Inchingolo F. et al. [2].
This review of historical medical literature aims to understand the evolution of the medical existence
of oral cancer over time, especially to better understand whether the apparent lower prevalence of
this type of cancer in ancient times is actually due to the absence of modern environments and life-
styles or whether it is related with misinterpretation of ancient foreign terms found in ancient medical
texts relating to oral neoplasms. The authors analyzed the databases MedLine, PubMed, Web of Sci-
ence, Elsevier's EMBASE.com, Cochrane Review, the National Library of Greece (Stavros Niarchos
Foundation, Athens) and the Library of the School of Medical Sciences of the National Kapodistrian
University of Athens (Greece). A thorough search was conducted for relevant studies published in
the last century on the history of oral cancer and its treatment from antiquity to the present day, as
well as the WHO website for analysis of recent epidemiological data. In addition, the researchers
included historical books on the topic of interest and primary sources. As the authors note, historical
references indicate that the cradle of oral oncology was in Ancient Egypt, the Asian continent and
Greece, and cancer treatment was limited to rough surgical practice to remove abnormal lesions and
prevent bleeding through cauterization. During the Middle Ages, little progress was made in medicine
in general, including the treatment of oral cancer. It is only from the Renaissance to modern times
that knowledge of its pathophysiological mechanisms and histopathology, as well as approaches to
surgical and pharmacological treatment, has become increasingly profound throughout the world,
evolving into a true comprehensive treatment. Despite the abundant literature on oncology in past
civilizations, the actual prevalence of oral cancer in ancient times is much less known; however, a
review of the literature cannot rule out a continued prevalence of this cancer in past populations,
probably with a lower morbidity than today, since many descriptions of its aggressiveness have been
found in ancient medical texts, but it is still difficult to be sure that each individual description may
be associated with cancer, especially in the pre-medieval period. The researchers conclude: modern
oncologists and oral surgeons have much to learn from their historical colleagues to avoid past failed
attempts to treat oral malignancies. The few descriptions of oral cancer in antiquity that the authors
found suggest that the disease may be associated with mechanisms not strictly dependent on environ-
mental risk factors, and this may direct future oral treatment research toward strategic cellular and
molecular approaches.

Paré¢ A. et al. [3] note that the oral cavity is the most common anatomical site of malignant
neoplasms of the upper digestive tract. Squamous cell carcinoma is the most common histological
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type and accounts for more than 95% of oral cancers. The main risk factors are exposure to tobacco
and alcohol, and potentially malignant lesions. These precancerous lesions are a chronic disease of
the oral mucosa and are responsible for about 20% of oral cancers. Treatment of oral cancer depends
on the clinical, radiological and endoscopic stage and in accordance with the decision of the multi-
disciplinary oncological committee. Indeed, tumor staging provides information on locoregional and
metastatic spread. Treatment may include surgery, radiation therapy, and chemotherapy. However,
the prognosis mainly depends on the resectability of the tumor and the patient's comorbidities. Tumor
removal is often associated with reconstructive procedures to restore phonation, swallowing, and
breathing functions with an acceptable aesthetic result. The usual late diagnosis explains the poor
prognosis of oral cancer, despite attempts to prevent relapses and use anti-relapse therapy. Indeed,
the profile of tobacco smoking and alcoholism outside the medical system, the high relapse rate and
the incidence of secondary primary malignancies explain the stable morbidity over many years.

As indicated by Montero P.H. et al. [4], although early diagnosis of oral cancer is relatively
easy, manifestations of late stages of the disease are not uncommon. The standard of care is primary
surgical resection with or without postoperative adjuvant therapy. Improvements in surgical tech-
niques combined with the routine use of postoperative radiation or chemoradiation therapy have re-
sulted in improved survival. Successful treatment relies on multidisciplinary treatment strategies to
maximize oncologic control and minimize the impact of therapy on form and function. Prevention of
oral cancer requires better education about lifestyle risk factors, as well as increased awareness and
tools for early diagnosis.

Wong T. et al. [5] emphasize that the treatment of oral cancer is an interdisciplinary task, since
each patient poses a unique set of problems to treating physicians, the solution of which affects both
survival and quality of life. This article focuses on the treatment of oral cancer. The authors highlight
the epidemiology and risk factors of oral cancer in Australia, various clinical manifestations and the
course of the oncological process at various stages of the disease. In the vast majority of cases, surgery
remains the main treatment method. Radiation medical oncology techniques are typically used in the
adjuvant context. Dental professionals play a critical role in many stages of treatment, from initial
identification to optimizing dental health before treatment and managing the short- and long-term
effects of treatment. Monitoring for relapses and the development of second primary tumors is key.

D'souza S. et al. [6] in their literature review, which concerns the prevention of this pathology,
say that oral cancer creates an alarming situation throughout the world and causes global concern,
since it is the 11th most common carcinoma in the world. After cardiovascular disease, cancer is the
next biggest killer. Approximately 90% of all oral malignancies are squamous cell carcinoma. The
etiological basis of oral cancer is tobacco use, smoking, smokeless tobacco (snuff or chewing to-
bacco), alcohol and areca nut consumption, excessive sun exposure, reverse smoking and human
papillomavirus (HPV). Treatments for oral cancer are very expensive and accessibility is low. There-
fore, taking preventative measures in the first place is of great importance in itself. Prevention is an
interdisciplinary approach involving coordinated efforts from all sectors of society. Preventive
measures are divided into primary, secondary and tertiary. Along with various screening tests used to
detect oral cancer, the review focuses on biomarkers, melatonin, tea components, polyphenols, chem-
oprevention, Chios mastic extract, optical imaging agent targeting poly (ADP-ribose) polymerase 1
(PARP1), and their role in the prevention and control of oral cancer.

As for the development of the oncological process and the clinical picture, in the initial period
there are painless nodules, compactions, superficial ulcers or cracks that are not amenable to con-
servative treatment. Patients may also complain of discomfort when eating in the form of burning or
tingling. In the developed period, pain is observed in almost 100% of cases and can have varying
intensity and radiate to the ear and temporal area. Due to the addition of a secondary infection and
the disintegration of the tumor, foul odor appears from the mouth. The tumor is characterized by three
forms of growth: exophytic, endophytic (ulcerative, infiltrative or ulcerative-infiltrative) or mixed. In
the exophytic form, mushroom-shaped, plaque-like growths on the mucous membrane with clear
boundaries are noted. In the endophytic form, the ulcer may be limited to a tumor ridge, and the tumor
may spread deep into the tissues in the form of an infiltrate without clear boundaries. In the advanced
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period, there is massive destruction of surrounding tissues involving bone structures, the vestibule of
the mouth, skin, and muscles [1].

The diagnosis is established on the basis of: 1) anamnestic data, namely the presence of a ne-
oplasm that is not amenable to conservative treatment within 2-3 weeks; 2) physical examination,
including a thorough clinical examination, palpation of the formation and adjacent tissues and re-
gional lymph nodes; 3) cytological examination of scrapings, smears, punctate from the primary tu-
mor, punctate from enlarged or suspicious lymph nodes; 4) pathological examination of biopsy (sur-
gical) material; 5) instrumental examination methods, including ultrasound examination of oral tis-
sues, ultrasound of the neck, computed tomography (CT)/magnetic resonance imaging (MRI), posi-
tron emission computed tomography, fibrolaryngoscopy according to indications [1].

Regarding diagnosis, Bron G. et al. in their work [7] describe a new dynamic CT method
“Mouth open with tongue extended” which, according to the authors, can optimize TNM staging of
oral and oropharyngeal cancer. Colleagues describe that cross-sectional imaging is essential to deter-
mine the local extent of oral and oropharyngeal cancers and determine TNM staging, but complex
anatomy and frequent dental metal artifacts make this difficult. This study assessed the clinical benefit
of the dynamic mouth-open-tongue-out maneuver on CT (CTmote) compared with conventional CT
(CTconv) and MRI. Retrospectively, the study included 58 patients with histologically confirmed
cancer of the oral cavity - 34 patients, oropharynx - 24 patients. All of them underwent endoscopy
with biopsy, MRI, and CT. Data were divided into 3 data sets, and measurements were performed
blinded by 2 independent radiologists. The gold standard was pTNM in 31% of cases; otherwise,
cTNM obtained at a multidisciplinary team meeting using endoscopy and biopsy mapping was used.
CTmote was applicable to all patients, including those already treated with surgery or radiation ther-
apy. Accurate TNM staging was obtained in 68%, 83%, and 83% of cases on CTconv, CTmote, and
MRI, respectively. The best pairwise comparison exam scores were 3%, 47%, 50% for CTconv,
CTmote, and MRI, respectively. CTmote and MRI observer agreements, image quality, and confi-
dence ratings were comparable and higher compared with CTconv (p<0.001). As a result of the data
obtained, the researchers concluded that CTmote improves the assessment of the stage of tumors of
the oral cavity and oropharynx compared to CTconv, while its performance is close to that of MRI.
In clinical practice, the combination of CT with “Mouth open with tongue extended” maneuver and
MRI appears to be the optimal imaging strategy for local staging.

A similar study on a comprehensive evaluation of the dynamic open mouth maneuver and an
algorithm for reducing metal artifacts on CT images of the oral cavity and oropharynx was carried
out by Bae Y.J. et al. [8]. The purpose of the study was to determine the optimal utility of the open
mouth technique and the orthopedic implant metal artifact reduction (O-MAR) technique for oral and
oropharyngeal CT. Between July 2017 and May 2019, this retrospective study included 59 subjects
who underwent both conventional head and neck CT and open-mouth head and neck CT. All images
were reconstructed using the O-MAR algorithm. Using conventional CT with/without O-MAR
(CTc_O/CTc) and open-mouth CT with/without O-MAR (CTo_O/CTo), one reader measured noise
levels in several anatomical areas of the oral cavity and oropharynx. Visual scores for banding artifact
and overall subjective image quality were assessed by two independent readers. The following results
were obtained. For the mobile tongue, retromolar trigone, and tonsil, mean noise was significantly
lower and mean visual scores were significantly higher with CTo than with CTc or CTc_O (all
p<0.001). Mean vision scores were higher with CTo_O than with CTo for the mobile tongue and
tonsil (all p<0.001). In contrast, for the floor of the mouth and base of the tongue, mean noise was
significantly higher with CTo_O than with CTc or CTc_0O, and mean visual scores were significantly
higher with CTc than with CTo or CTo_O (all p < 0.001). Conclusions: The open mouth maneuver
and O-MAR technique may have different effects on CT image quality depending on the anatomical
areas of the oral cavity and oropharynx.

In addition, there are data from Tota J.E. et al. [9] on inflammatory conditions of the tongue
and the risk of oral cancer. The authors note that the morbidity of tongue and oral cavity cancer has
increased since the 1980s among men and women in the United States for unknown reasons. The
association of inflammatory diseases of the tongue with the risk of oral cavity and oropharyngeal
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cancer among older adults in the United States (age 65 years and older) was examined. The research-
ers conducted a case-control study (2,534 oral cancers, 6,832 other oral cancers, 9,373 oropharyngeal
cancers, and 200,000 controls) within the SEER-Medicare dataset (1992-2013). Medicare records
were used to identify patients with clinically diagnosed inflammatory conditions of the tongue (glos-
sitis, benign migratory glossitis, median rhomboid glossitis, atrophic glossitis, glossodynia, other
specified conditions (eg, atrophy and hypertrophy), and other unspecified conditions) and precancer-
ous oral conditions (leukoplakia /erythroplakia). Only conditions preceding cancer/control selection
by more than 12 months were included. The following results were obtained. The prevalence of
tongue inflammatory disease was significantly higher in patients with tongue cancer than in controls
(6.0% vs. 0.6%; odds ratio [OR] adjusted for age, gender, race, Medicare use, and precancerous le-
sions, 5.8 [95% confidence interval (CI), 4.7-7.2]). This overall association was primarily due to
glossitis - 5.6 (95% CI 4.4 to 7.2); other specified conditions - 9.1 (95% CI 5.5 to 15.2); and other
unspecified conditions — 13.7 (95% CI 8.0 to 23.7). These associations remained strongly elevated
for more than 5 years before tongue cancer (argument against reverse causation), in specialist-diag-
nosed conditions (argument against misclassification), and among patients who had an oral biopsy
(argument against missing cancer). In 2013, approximately 1 in 11 patients with tongue cancer had
previously been diagnosed with inflammatory tongue disease. Associations with inflammatory
tongue disease were relatively weak for other oral cancers (OR 1.8 [95% CI 1.5 to 2.3]) and oropha-
ryngeal cancers (OR 1.3 [95% CI 1.0 to 1.6]) and were observed only in those closest to the diagnosis
of cancer. The authors concluded that inflammatory diseases of the tongue are associated with a sig-
nificantly increased risk of oral cancer and precede cancer diagnosis by several years, highlighting
the need for increased clinical surveillance among patients with such apparently benign diagnoses.

Tang M. et al. [10] emphasize that the molecular etiology and pathogenesis of tongue cancer
remains unclear. In their study, the authors elucidated the pathogenesis of tongue cancer and explored
new potential diagnostic and therapeutic targets. Four matched pairs of cancerous and paracancerous
tongue tissues were collected for RNA sequencing (RNA-Seq) and differentially expressed genes
were analyzed. RNA-Seq data from tongue cancer tissues were further analyzed using bioinformatics
and quantitative reverse transcription-PCR analysis. Sequenced reads were quantified and qualified
according to analysis requirements. Transcriptomes of tongue cancer tissues and paired paracancer-
ous tissues were analyzed, and 1700 upregulated genes and 2249 downregulated genes were identi-
fied. Gene Ontology analysis revealed significant enrichment of terms related to extracellular matrix
(ECM) organization, cell adhesion, and collagen catabolic processes. Kyoto Encyclopedia of Genes
and Genomes analysis revealed that these differentially expressed genes were mainly present in the
focal adhesion pathway, ECM-receptor interaction pathway, phosphoinositide 3-kinase (PI13K)-Akt
pathway, and cell adhesion molecules. Comprehensive gene tree and pathway network analysis re-
vealed that most cell cycle genes were upregulated, while most genes related to intracellular response,
cell adhesion, and cell differentiation were downregulated. The ECM receptor, focal adhesion kinase
(FAK) and PI3K-Akt pathways were closely related to each other and occupied key positions in dif-
ferential signaling pathways. The ECM receptor, FAK, and PI3K-Akt signaling pathways have been
found to synergistically contribute to the initiation and progression of tongue cancer and may serve
as potential diagnostic and therapeutic targets for this type of cancer.

Malignant neoplasms of the oropharynx - a malignant tumor affecting the middle part of the
pharynx; the border is a line drawn along the anterior palatal arches, roller-shaped papillae of the
tongue, along the border of the soft and hard palate. The upper boundary of the oropharynx is a hor-
izontal plane passing at the level of the hard palate, the lower is a horizontal plane located at the level
of the highest point of the free edge of the epiglottis. Risk factors for oropharyngeal cancer: the pres-
ence of untreated inflammatory and precancerous diseases of the oropharynx (chronic ulcers from
dentures, leukoplakia, erythroplakia); bad habits (smoking, alcohol abuse); genetic predisposition
(presence of malignant diseases in relatives); carriage of human papillomavirus (HPV) (type 16,18)
[11].

HPV is an important risk factor for oropharyngeal cancer and is associated with better treatment
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responses compared with non-HPV oropharyngeal cancer. Regardless of location, there are no clini-
cally available biomarkers for the early detection of these cancers, and many are detected at advanced
stages and have poor 5-year survival rates [12].

As noted by Poelman M.R. et al. [13], worldwide, as well as in the Netherlands, there has been
an increase in the morbidity of oropharyngeal cancer caused by HPV. This type of cancer occurs more
often at a younger age than classic oropharyngeal cancer, which is usually caused by smoking and
excessive alcohol consumption. Most often, the tumor occurs in the tonsils and at the base of the
tongue. This study examined dentists' knowledge of oropharyngeal cancer, its association with HPV,
and their willingness to play a role in prevention. 7,364 digital questionnaires were sent to dental
providers and data from 607 dentists were analyzed. More than half of the respondents answered 48%
of knowledge questions correctly. Significantly more female caregivers were aware of the relation-
ship between HPV and oropharyngeal cancer and the availability of the HPV vaccine. Respondents
felt it was important to discuss the relationship between HPV and oropharyngeal cancer with patients
and to develop a protocol that would be useful in screening for oral and throat cancer.

Menezes F.D.S. et al. [14] note that HPV is responsible for the increased morbidity of cancer
in the oropharynx, tonsils, and base of the tongue (i.e., sites associated with HPV). HPV has caused
changes in the epidemiology of oropharyngeal and oral cavity cancer (OPC/OCC) in Asia, Europe,
North America and Oceania. Thus, cancer morbidity in HPV-associated regions increases while in
other non-HPV-associated regions decreases. In South America, although the morbidity of HPV-pos-
itive tumors is gradually increasing, there is an atypically low prevalence of HPV in people with
OPC/OCC. To examine whether this dramatic shift in morbidity trends also occurred in this popula-
tion, the authors assessed the burden of HPV on OPC/OCC morbidity trends in the city of Sao Paulo
in Brazil. In this population-based study, we classified OPC/OCC into HPV-related and non-HPV-
related subsites. Brazilian colleagues used Poisson regression to estimate age-standardized morbidity
rates (ASRs) stratified by gender and age group and to examine age cohort effects. There were 15,391
cases of OPC/OCC diagnosed in HPV-related (n = 5898; 38.3%) and non-HPV-related (n = 9493;
61.7%) subdistricts. Overall, ASRs decreased for most sites, for both sexes, and for all age groups,
with the exception of HPV-related OPC/OCC in young men and women, which increased by 3.8%
and 8.6% per year, respectively. When analyzing the effect by birth cohort, the authors found an
increased risk of HPV-related OPC/OCC in both sexes in recent birth cohorts; however, this risk was
sharply reduced in non-HPV sites. Our data demonstrate an increasing risk of developing HPV-asso-
ciated OPC/OCC in young adults, supporting the need for prophylactic HPV vaccination in this
group.

According to Fan K.M. et al. [15] the morbidity of oropharyngeal cancer is rapidly increasing
throughout Australia, particularly among men. Although the proportion of cases in the country caused
by HPV is unknown, it is clear that vaccination has not yet had any impact. The aim was to analyze
trends in oropharyngeal cancer morbidity in Australia from 1982 to 2017, with implications for pre-
vention. Data were obtained from the Australian Cancer Database, compiled by the Australian Insti-
tute of Health and Welfare. An analysis of connection points is presented. There was a striking in-
crease in the age-standardized morbidity rate by more than 1.5 times; the most significant increase
occurred between 2007 and 2017 with an annual percentage change (APC) of +5.24% (p<0.001). A
slow but gradual increase in age-standardized morbidity rate was observed in women with a statisti-
cally significant APC of +1.02% (p<0.001). Statistically significant bimodal trends of increasing APC
were also observed in overall age-standardized morbidity rate. These growing trends are largely due
to the increase in the practice of oral sex. The largest number of cases of the disease were detected in
patients aged 55-69 years, which is associated with ongoing exposure to alcohol and tobacco. Be-
tween 1982 and 2017, the most common areas affected were the base of the tongue and the orophar-
ynX.

Sharma D. et al. [16] studied treatment outcomes for oral and oropharyngeal cancer in young
adults. As the authors note, the morbidity of oral squamous cell carcinoma (young age <40 years)
ranges from 0.4% to 3.9%. As many studies show, there is a growing trend in the younger age group
across the world as well as in India. The aim of the study was to compare the clinicopathological
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profile, treatment and outcome of squamous cell carcinoma of the oral cavity and oropharynx in a
young age group <40 years. This retrospective observational study was conducted by obtaining data
from a selected cohort from 2013 to 2015. Patients were divided into 2 groups: group 1 (10-30 years)
and group 2 (31-40 years) for comparison. SPSS software version 16 was used for statistical analysis.
A cohort of 217 patients was analyzed. The male to female ratio was 11:1. The most common areas
of primary tumor were the tongue and buccal mucosa. The primary location of oropharyngeal cancer
was present in 3 (5.17%) and 22 (13.83%) patients, respectively, in the two groups. The mean overall
survival in the two groups was 22.53 and 25.14 months, respectively (P = 0.119). The median disease-
free survival in the two groups was 7 and 8 months, respectively. The present study showed that the
morbidity of oropharyngeal cancer increases with age; however, the course of the tumor process is
more aggressive in the younger age group under 30 years of age.

Mikinen L.K. et al. in their work [17], concerning the neglect and survival of patients with
cancer of the tongue, oral cavity and oropharynx, provide the following data: approximately 30 to
40% of all patients with tongue cancer still die from this disease within five years. Early diagnosis of
the disease is vital because treatment in this case will cause much less harm. The diagnosis is con-
firmed by a histological sample, which should be taken from each suspicious lesion and easily col-
lected under local anesthesia using a punch. Already when seeking treatment, 25% of patients with
tongue cancer are found to have metastases in the neck, which affect the prognosis. Heavy tobacco
and alcohol use are the most important risk factors for tongue cancer.

Bai X.X. et al. [18] in a 10-year continuous single-center study and analysis of primary squa-
mous cell carcinoma of the oral cavity and oropharynx found that among Beijing inhabitants who
were diagnosed with cancer of the oral cavity and oropharynx, more than half were at an advanced
stage, and the stage of cancer was the main prognostic factor oral cancer. The authors note that it is
therefore necessary to strengthen recognition of oral cancer, as well as ensure its early detection and
treatment to improve survival. This study aimed to describe some of the characteristics of the inhab-
itants of Beijing with oral and oropharyngeal squamous cell carcinoma who had received treatment
at the Stomatology Hospital of Peking University and to analyze the survival rate and the prognostic
factors of patients following surgical treatment. Data for 603 consecutive cases of primary oral cavity
and oropharyngeal cancer between 2004 and 2013 were obtained from the Stomatology Hospital of
Peking University. Clinical data including age, gender, living district, localization of the primary
tumor, TNM stage, history of drinking and smoking, pathological differentiation, treatment, and sur-
vival were retrospectively analyzed. The male to female ratio was 1.1:1. The following results were
obtained. The frequency of localization lesions in descending order: tongue (34.3%), gums (25.0%),
buccal mucosa (13.8%), floor of the mouth (9.0%), oropharynx (8.5%), lip (6.3%) and palate (3.2%).
Female patients with cancer of the oral cavity and oropharynx were significantly older than males
(p<0.05). The proportion of patients with TNM stage I11-1V cancer of the oral cavity and oropharynx
was 52.4%. The results revealed that 65.3% of male patients and only 6.3% of female patients smoked
or drank. The overall 5-year survival rate was 64%. Female patients had a worse prognosis than male
patients. Among the patients who received surgery, tumor size and lymph node involvement were
independent prognostic factors. Smoking and drinking were not prognostic factors.

SuW.W. et al. [19] assessed the effect of different anatomical areas on the late stage and sur-
vival of oral cancer (a 9-year prospective cohort of 27,717 cases in a population-based imaging pro-
gram in Taiwan from 2004 to 2009) and analyzed the effect of different anatomical areas on the
advanced stage and survival of oral cancer mortality from oral cancer found that, using lip cancer as
the reference, the OR (95% CI) for advanced cancer was 2.20 (1.92-2.51) for the tongue, 2.60 (2.28-
2.97) for the buccal area, 2.68 (2.20-3.28) for the floor of the mouth, 2.96 (2.52-3.47) for the hard
palate, 6.04 (5.17-7.05) for the gums and 10.83 (9.20-12.74) for the oropharynx. Estimated hazard
ratios (95% CI) for oral cancer mortality increased from 1.48 (1.31-1.67) in buccal area, 1.61 (1.43-
1.82) in tongue, 1.68 (1.41-1.99) in the floor of the mouth, 1.79 (1.57-2.05) in the gum, 1.97 (1.71-
2.26) in the hard palate and 2.15 (1.89-2.45) in the oropharynx. The conclusions are that differences
in advanced stage and mortality from oral cancer were observed across anatomical areas and vigilant
surveillance is required.
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Jehn P. et al. [20] studied survival depending on tumor location in patients undergoing surgical
treatment for cancer of the oral cavity and oropharynx. In a retrospective study, tumor lesions in 1486
patients were divided into 6 groups depending on tumor location. Patient age, gender, classification
of tumor nodes and metastases, resection status, 5-year and disease-specific survival were statistically
analyzed between groups. The results showed significantly lower disease-specific and lower 5-year
survival rates for tumors located at the base of the tongue, oropharynx, due to higher disease stage
and incomplete resection status. Metastases to the cervical lymph nodes and distant spread of metas-
tases were more often observed when the base of the tongue and oropharynx were affected. In con-
clusion, the authors indicate that careful examination and precise clinical examination of specific
areas of the oral cavity and oropharynx are critical for early diagnosis and treatment. The location of
tumors in the oral cavity and oropharynx plays an important role in the prognosis of the disease.

Dhanireddy B. et al. [21] indicate that optimal treatment strategies for oropharyngeal squamous
cell carcinoma remain unclear. When evaluating the results of treatment of surgically resectable oro-
pharyngeal cancer with transoral robotic surgery (TORS) compared with radical chemoradiotherapy,
researchers found that although there were no significant differences in survival between treatment
groups, they persisted despite an increased comorbidity index in surgical patients. Given the potential
for de-escalation and/or withdrawal of adjuvant therapy, especially in a less healthy population,
TORS may prove to be the viable treatment option that it has become. The purpose of this study was
to examine the effect of TORS on functional and long-term outcomes. A retrospective review of
patients with tonsil and base of tongue cancer who underwent TORS with neck dissection + adjuvant
therapy between January 2011 and December 2016 was used and compared with a matched cohort of
patients receiving primary chemoradiotherapy. Demographic, treatment, and outcome data were col-
lected. Fifty-four patients received primary chemoradiotherapy, and 65 patients (surgical group) re-
ceived TORS =+ adjuvant therapy for clinical stage disease meeting study criteria. 25% (n=17) were
treated with surgery alone. The remainder of the surgical group received postoperative radiation ther-
apy (n=48), half of whom received adjuvant chemotherapy in addition to radiation therapy (n=24).
63% (n=41) of patients had no risk factors for chemotherapy. No differences in overall or disease-
free survival were observed with TORS compared with chemoradiotherapy (p=0.9), although the
Charlson comorbidity index was higher in the surgical group (p=0.01). The strongest predictor of
long-term gastrostomy tube use was found to be comorbidities rather than treatment (p=0.03), with
no significant differences beyond 12 months.

Now, as for this pathology in our country. The morbidity of cancer of the oral cavity and oro-
pharynx (including cancer of the tongue and Kaposi's sarcoma of the palate) in the Republic of Ka-
zakhstan in 2022 was 2.5 (3.0 - men; 2.0 - women) per 100 thousand population, which in absolute
numbers amounted to 483 people, taking 18th rank place, just like the year before. The share of cases
diagnosed for the first time in life, recorded by oncology organizations, was 1.4%. At the same time,
283 men fell ill (specific gravity - 1.9%, rank 14), women - 200 (specific gravity - 1.0%, rank 18)
[22].

The morbidity of cancer of the oral cavity and oropharynx is higher than the national average
in 10 regions of the country: North Kazakhstan — 5.8 (maximum rate); East Kazakhstan — 4.4; Kara-
ganda and Pavlodar - 4.1; Kostanay - 3.9; Akmola - 3.7; Abay - 3.4; West Kazakhstan - 2.8; Atyrau
and Aktobe - 2.6. The indicator is less than the national average in 9 regions: in Turkestan - 0.8 (the
lowest level); Astana city — 1.5; Zhambyl - 1.6; Almaty and Shymkent city - 1.7; Kyzylorda - 1.8;
Almaty city — 1.9; Zhetysu and Mangistau regions - 2.4 per 100 thousand population.

The mortality rate from this pathology was 1.3 (men - 1.8; women - 0.8) per 100 thousand
population. In the structure of causes of mortality for both sexes in 2022, it ranks 15th, amounting to
1.9%, and in absolute numbers - 253 people (173 men and 80 women).

The regions where the mortality rate from cancer of the oral cavity and oropharynx is higher
than the national average (1.3 per 100 thousand population) include: North Kazakhstan — 3.3 (maxi-
mum level); Abay - 3.1; West Kazakhstan — 2.3; East Kazakhstan - 2.2; Almaty city — 1.9; Kostanay
- 1.7; Pavlodar - 1.6 and Akmola - 1.5. The lowest indicators were noted in Shymkent city - 0.5
(minimum level); Turkestan - 0.7; Almaty and Mangistau — 0.8; Atyrau, Karaganda, Kyzylorda and
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Astana city - 0.9; Aktobe — 1.0; Zhetysu - 1.1 and Zhambyl - 1.2 regions per 100 thousand population
[22].

At the same time, the one-year mortality rate was 26.9%, occupying a high 7th ranking place
for this indicator. The ratio between one-year mortality and neglect (stage IV) was 1.9 in 2022. Let
us recall that the furthest distance from “1” is the worst ratio between the indicators of one-year
mortality and neglect. This localization of malignant neoplasms took 12th rank after esophageal can-
cer - 5.2; lips — 4.0; cervix — 3.5; malignant lymphomas, malignant neoplasms of the skin, laryn-
gopharynx — 2.8; malignant tumors of connective and soft tissues, liver, bladder — 2.4; larynx — 2.3;
uterine body — 2.1; ovaries — 2.1.

It should also be noted that during preventive examinations in 2022, cancer of the oral cavity
and oropharynx (including cancer of the tongue and Kaposi's sarcoma of the palate) can be classified
as actively detected tumors with a significant increase compared to the level of 2021: the proportion
of patients identified during medical examinations was 73.7% (59.2% in 2021).

At the same time, the proportion of patients identified during preventive examinations in the
early stages in 2022 was 65.5%, while a year earlier it was 2.7% more (68.2%).

The regions where the proportion of patients with stages I-11 of the pathology in question is
above the national average (56.3%) include the following regions: Aktobe - 83.3% (maximum fig-
ure); Mangistau — 82.4%, Kyzylorda — 80.0%; Zhambyl - 78.9%; Almaty — 76.0%; Pavlodar - 71.0%;
Zhetysu — 70.6%; Atyrau — 66.7%; North Kazakhstan - 63.3% and Almaty city - 63.2%.

The lowest rates of early diagnosis were found in Abay - 19.0%; Kostanay - 27.3%; Astana
city — 31.6%; Akmola - 39.3%; West Kazakhstan - 42.1%; Turkestan - 47.1%; Karaganda - 49.1%;
Shymkent city - 50.0% and East Kazakhstan - 53.1% regions of the country [22].

Of course, it is necessary to take into account migration processes and other factors influencing
early diagnosis rates, but nevertheless, the results speak for themselves.

For cancer of the oral cavity and pharynx, the level of morphological verification in the country
was 97.4%; at the same time, in 9 regions a 100% result was achieved; in the Kyzylorda region - the
fourth year the worst result in the country - 80.8%, below the average level in the Mangistau - 85.7%,
Pavlodar - 94.5%, Akmola - 95.1% and Turkestan - 95.2% regions.

The share of stage 1V cancer of the oral cavity and oropharynx among all nosological forms of
malignant neoplasms was 16.8%, occupying, together with kidney cancer, a fairly high 8th rank place
in this indicator.

The share of stage IV above the national average was noted in 5 regions of the country: Akmola
- 39.3% (maximum level); Abay - 38.1%; Karaganda - 35.8%; Astana city - 26.3% and East Kazakh-
stan - 21.9%.

The proportion of stage IV is less than the national average in 14 regions of the country:
Zhambyl and Aktobe - 0.0% (not a single patient); Pavlodar - 3.2%; Atyrau — 5.6%; Almaty - 8.0%;
Almaty city — 10.5%; Zhetysu, Mangistau and Turkestan — 11.8%; Kostanay - 12.1%; Kyzylorda and
North Kazakhstan — 13.3%; Shymkent city - 15.0% and West Kazakhstan - 15.8% [22].

Statistical data on patients diagnosed with malignant neoplasms, being under observation for
five years or more, and continuing to be observed in 2022, showed that the number of patients under
the supervision of oncological organizations in Kazakhstan for more than five years continued to
grow and at the end of the reporting year amounted to 110,790 people, with an increase of 6.6% (2021
year — 103,935 people, +4.4%) (form No. 7). The share of this category of patients or five-year sur-
vival rate for malignant neoplasms with a growing trend is 55.3% (55.0% in 2021).

We cannot ignore such an important clinical aspect as the coverage in the Republic of Kazakh-
stan of special treatment for patients diagnosed for the first time in their lives with cancer of the oral
cavity and oropharynx. At the end of 2022, the absolute number of people who completed specialized
treatment was 244 people, and 152 patients were continuing treatment. The following results were
obtained in percentage terms by methods and types of treatment. 17.6% of patients received surgical
treatment only, 11.5% only radiation treatment, 18.4% only drug treatment, 16.4% combined treat-
ment, 24.2% complex treatment, and 8.6% chemo-radiation treatment.

Next, with regard to five-year survival rate of patients. As for cancer of the oral cavity and
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oropharynx, at the end of 2022, 1,858 people or 9.5 per 100 thousand people were registered at the
dispensary. At the end of 2021, there were 1,780 patients or 9.3 per 100 thousand population, respec-
tively.

At the same time, the mortality rate of the observed contingents in 2022 decreased compared to
the previous year and amounted to 13.6% in 2022 (15.2% in 2021).

The five-year survival rate of patients with cancer of the oral cavity and oropharynx was 44.2%
in 2022 and 42.5% in 2021 [22].

Summarizing the above, we can conclude that cancer of the oral cavity and oropharynx occupies
a significant place among all malignant neoplasms, ahead of the “grands” of oncological pathology
in some indicators. At the same time, despite the fact that oral cancer and, of course, tongue cancer
are among visually accessible localizations, this pathology continues to be a serious problem in mod-
ern clinical oncology. Great variability of symptoms, its similarity with inflammatory and other pro-
cesses, leads to neglect of the disease. All this requires both oncologists and, first of all, primary
health care workers, ENT doctors and dentists to increase the level of cancer alertness, inform the
population about early symptoms that may indicate this pathology or the onset of proliferative
changes and carrying out other high-tech preventive and diagnostic measures and, as a result, timely
treatment.

An epidemiological assessment of the situation with cancer of the oral cavity and oropharynx
in our country suggests that there are sometimes significant differences across regions not only in
incidence rates, but also in the parameters of early diagnosis and mortality from this pathology. At
the same time, it should be noted that a significant percentage of patients are actively detected during
preventive examinations, which makes these activities indispensable in the general algorithm for early
diagnosis and prevention of this pathology.
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Abstract

More than 1200 cases of echinococcosis are registered annually in the Kyrgyz Republic. For
the period from 2010 to 2023, the incidence of hydatidosis echinococcosis in comparison with 1991-
2005 increased 2-fold (from 9.5 in 1991 to 18.6 per 100 thousand population in 2023). Among them
children up to 14 years old make up 19 - 23%, which indicates a tense epidemiologic situation in our
republic. In recent years there is a tendency to reduce the number of registered patients with echino-
coccosis, but unfortunately morbidity continues to remain at a high level in those areas where the
epizootological disadvantage of this parasite. The high level of morbidity was noted in Osh, Naryn,
Jalal-Abad and Issyk-Kul oblasts, which is from 14.2 to 19.1 per 100,000 population, which is 1.5-2
times higher than in other oblasts of the republic (Batken -7.9, Talas -8.9, Chui -10.7).

Analyzing the morbidity of echinococcosis in medical institutions of the republic showed that
in most cases patients are treated with complicated forms of echinococcosis, the frequency of which
reaches up to 42-55%. As a rule, at the neglected stage of echinococcosis due to late diagnostics
operative treatment does not give a positive effect, which sometimes ends with lethal outcome. Con-
sequently, a large number of complications in the nearest terms after surgery, a significant frequency
of disease relapse in the distant, which significantly affects the outcome of treatment.

Despite the measures taken to prevent echinococcosis and decrease in the morbidity rate in
recent years, the epidemiologic situation on echinococcosis persists in the republic.

AHHOTANUA

Exeronno B Kelpreizckoii pecriyonuke peructpupyercs csbiiie 1200 ciydaeB 3XHHOKOKKO3a.
3a nepuoxa ¢ 2010 mo 2023 rr. 3a001eBaeMOCTh THAATUAOZHBIM SXMHOKOKKO30M 10 CPAaBHEHHH C
1991-2005 romom Bo3pocia B 2 paza (¢ 9,5 B 1991 roay o 18,6 Ha 100 ThIc. Hacenenus B 2023 roxy).
Cpemn Hux gperu 1o 14 ner cocraBmstor 19 — 23%, 4yTO yKasplBalOT Ha HAINpPSHKECHHON
AMUEMUOIOTHYECKON CUTYyallMi B HalIed pecrnyOnuke. B mocnenHue roasl UAET TEHACHIUS K
YMCHBIICHUIO KOJIMYCCTBO 3apCTUCTPUPOBAHHBIX OOJIBHBIX 3XHMHOKOKKO30M, HO K COXaJICHHUIO
3a00JIeBa€MOCTh  MPOJIOJKAET OCTABaTbCsl Ha BBICOKOM YpPOBHE B Te€X paHoHax TIAe
OIMHNU300TOJIOTHUICCKOMY HeOar OIIOJIYYHIO 110 JaHHOMY napas3ury. Bricokuit YPOBCHBb
3a0071€BaeMOCTH OTMeuUeH Ha Tepputopuu Omickoi, Haperiackoit, Jxaman-AbGaackoit u Mcchik-
Kynbckoit obnactei, 4TO WHTEHCHUBHBIN MOKaszarenb cocraBuio ot 14,2 mo 19,1 ma 100 000
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HaceseHus, 4yTo 1,5-2 pasa nmpeBsIIaeT Moka3aTeNnb Mo ApyruM obaactsaMm pecryonuku (batkeHckas
-7,9, Tanackas-8,9, Uyiickas -10,7).

[Ipn ananmse 3a00J€BaeMOCTH SXMHOKOKKO30M B JICUEOHBIX YUPEKICHUSX PECIyOTuKH
MOKa3ajiu, 9YTO B OOJBIIMHCTBO CIyYaeB MAIMEHTH OOpaIlaloTcs ¢ OCIOKHEHHBIMH (opMaMu
AXMHOKOKKO3a, YaCTOTa KOTOPbIX focTuraetr Ao 42- 55%. Kak npaBuiio, npu 3amyiieHHON CTaauu
9XMHOKOKKO3a W3-3a MO3JHEH IHarHOCTHKU ONEPATUBHOE JICUCHHE HE JA0T IOJIOKHUTEIHHOTO
s dexTa, KOTOphIe U HHOTA 3aKaHUYMBACTCS JIETATBHBIM HCx010M. Clie10BaTeNIbHO, O0JIBIIIOS YHUCIIO
OCIIO’)KHEHUH B OJIMKANMIIINE CPOKH TIOCTIE ONEpallii, 3HAYUTEIbHAS YaCTOTa PeIUIUBa 3a00JIeBaHUS
B OTJQJICHHOM, YTO CYIIECTBEHHO OTpa)kKaeTCsl Ha KCXOAaX JICUCHHS.

HecMmotpsi Ha TPOBOAMMBIX MEPONPUATUN MO NMPOPUITAKTHKE IXMHOKOKKO3a M CHIDKEHUE
rmokazaTtensi 3a00JeBaeMOCTH B IIOCJICAHHME TOJbI, B PECHyOJIMKE CTOMKO COXpaHSAETCS
SMUEMHUOJIOTHYECKAsl CUTYAIUs IO DXUHOKOKKO3Y.

Keywords: Echinococcosis, retrospective analysis, epidemiologic situation, morbidity, Kyrgyz
Republic.

KioueBble cioBa: DXMHOKOKKO3, PETPOCIEKTHUBHBIN aHAIM3, 3MHACMHOJIOTHYECKas
CUTyanus, 3360HeBaeMOCTB, KLIpFBI?»CKaSI Pecny6n1xn<a.

BBenenue. CpaBHHTENBHBIE MMOKa3aTeIN 3a00JE€BAEMOCTH SXMHOKOKKO30M B  Pa3JIMYHbIC
MEPUO/IbI TTOKA3BIBAIOT 00 YXYAIMICHUH SMH300TUYECKON CUTYaIlUU 110 BCEM PETHOHAM PeCIyOIMKH,
0COOEHHO B TeX palioHaX, I'/Ie HaceJIeHNEe 3aHMMAETCsl TOPHBIM JKUBOTHOBOACTBOM. [1,2,4,5,6,7]

CornacHo MoJIy4eHHBIM JJaHHBIM, YpOBEHb MHBa3uu 3a nepuoa ¢ 2001 no 2022 r.r. BeIpociio B
2-3 pasa, a UHTEHCUBHBINA MoOKa3arenb aocTur ot 9,5 no 20,2 nHa 100 000 nacenenus. Haubonee
BBICOKHI MPOLIEHT 3a00JIEBa€MOCTH perucTpupyercs B peruoHax Hapsiackoil, [Jxanan-Adanckoit,
blcchik-KyabCKO# 001acTH, YTO MPEBBIIIAET OT YPOBHS CpeqHepecnyOIMKaHCKUX MoKa3aTeneld Ha
16, 1,4 u 1,1 paza[8,9].

B mocnenHee Bpemsi oTMedaeTcs pPOCT 3a00JI€Ba€MOCTH JXMHOKOKKO30M U pacCIIMpEeHUe
reorpadMyecKoi TpaHUIBl MHBa3HH. POCT 3a00jIeBa€MOCTH OTMEYAETCS] HE TOJIBKO Y CEIIbCKUX
KUTENeH, HO U Cpeld TOpPOACKHX HaceleHWil. DTa CIOXKUBIIAsCS CUTyalus OOyCIIOBJIECHA
YBEITMYECHUEM MHUTPAIIMU HACEIICHUSI, HEJJOCTATOYHOE TIPOBEICHUE CAHUTAPHO-IITHUIEMUOTIOTUIECKUX
MEPOMPHUATHIA B SHAEMUYECKUX PETHOHAX M MpoOJieMa AMCIIaHCEePU3AIUN HACEICHUS], BXOISAIINX B
IpyNIly pUCKa 110 3XUHOKOKKO3Yy[6,12].

PanHsg quarHocTuka v CBOEBpEMEHHOE JieueHre OOMbHBIX C JAHHOM MaToNIOTHel MPOAoKaeT
OCTaBaTbCsi AaKTyaJIbHOM NpoOJeMOW B XUPYpruu 3XMHOKOKKO3a. HecmoTpst Ha mnpoBeneHue
MEPOMPHUATHIA MO NPOPHUIAKTUKE U JICUYCHHH SXMHOKOKKO3a, COXPAaHSETCs BBICOKAs YacToTa
JTUArHOCTUYECKUX OCJIOKHEHUM, SIBISIONIMECS MPUUYUHON CMEPTH W WHBAIMIHOCTU JIIOJEH,
MPUBOIAIIEH K SKOHOMUYECKUM MOTEPSIM M3-3a 3aTpathl Ha jeuenue. [3,10,11,13,14].

Hean uceienoBaHusA SIBIJIACH PETPOCTIEKTUBHBIN aHAIN3 3a001€BAEMOCTH YXHHOKOKKO30M B
Keipreizckoit PecrryOnmkm.

Marepuan u MeToAbI HccJIe0BaHusA: B paboTe ncronp30BaHbl aHAN3 JAHHBIX JINTEPATYPHI,
o(UIIMabHOM CTATUCTUYECKOM OTYETHOCTH OoJjiee ueM 3a aAanuaTwieTHuid nepuon (2001 — 2023),
PETPOCTIEKTUBHBIN aHAIN3 UCTOpUH 00JIE3HEH HA OCHOBAHHUH PE3yJIbTaTOB aHAMHE3a, KIIMHUYECKHX,
pentrenonornueckux, Y3U, KT, wummyno-ceponornueckux wmeroaoB (Peaknus Kamonu c
ouniieHHbIM anTureHoM u UDA, UXJI) uccrnenoBanus.

Cratuctudeckne JaHHble 00pabOTaHBI C MCIOJNB30BAHHEM COBPEMEHHBIX METOJIOB aHAJH3a,
KOMITBIOTepHO# mporpamMmsl Exel MS.

Pe3yabTaThl U MX 00CYy:KIEHUS.

[To marabiM [Noccamamumnanzopa Keipreizckoit PecmyGnuku, 3a mMocieaHue TOJbI OTMEUYEHO
CHIDKCHHE YHWCIIA BBISBICHHBIX CIydyaeB 3XMHOKOKKO30M, HO B IIEJIOM MO pecnyOiauKe CTOMKO
COXPaHSETCS MUEMUOIOTHIECKAsT CUTYyaITHsI.
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Pucynok 1. CraTucTrueckue JaHHbIE 3a001€BAEMOCTH 3XUHOKOKK030M B KbIprbI3ckoii PecmyOomke
2001-2023r.r. (MHTEeHCHBHBIN Moka3aTeab Ha 100 ThIC. HACEICHHUS ).

Kak mokazaHo Ha pucyHke 1, mo pecnyOiviKke WHTCHCHUBHBIN IOKa3aTellb 3a00JIeBaeMOCTH
3XUHOKOKKO030M ¢ 2001 rona mo 2023 roxa cocraBuiia ot 9,5 1o 19,2 na 100 000 nacenenus. Cpeguuii
okKasaTeJib MHTEHCUBHOCTH 3a0osieBaeMocTH coctaBuia ¢ 2001 mo 2010r.r. — 12,4, a B 2011 mmo 2023
r.r.- 15,1 ma 100 000 nacemenms. CoriacHO MO CTATHCTUKE, YTO IIOKa3aTeiab 3a00JIeBacMOCTHU
TUAATHI03HBIM ~ 9XHHOKOKKO30M 10 cpaBHeHuto ¢ 2001-2005 r.r. yBenmuuuics Ha 2,5 pasa c
€CTeCTBEHHBIM MpupocToM +14,6%. B HapsiHckoit o6macTu mokasarenb 3a00J1€Ba€MOCTH HACETICHHS
B 2 pasa Bbllle o0miero nokasarens no pecmyosuuke. B Omickoit u J[xanan-Abanckoir obnactu
WHTEHCUBHOCTh MoOKa3arens coctaBuwim 18,4, 16,7 ma 100 Teic. HaceneHus. HeBbicokas
MOPaXKEHHOCTh HacelleHusi HaOmogaetrcss B batkenckoit (7,9), Tamackoit (8,9), Uyiickoit (10,7)
obnacreit. [Ipu ananuze OONBHBIX C IXUHOKOKKO30M IO TEPPUTOPUHU MPOKUBAHUS OTMEUALTCS, YTO
13 OOJIBIIMHCTBA OOBHBIX 3aPETUCTPUPOBAHHBIX B I'. BUIIIKEK, B OCHOBHOM MIPEBATHPYIOILYIO JOJTEO
COCTABJISIOT KUTEJIN NMPUTpaHU4HOM cTpaHbl Kazakcrana, a taxxke Uyiickoil 1 Hccwik-Kynbckoi
oOnacTei.

DXMHOKOKKOBBIE KUCTBI YaCTO BCTPEUAETCS Y JHI] TPYAOCIOCOOHOTO (hepTUIHLHOTO BO3pACTa.
Cpennuii BO3pacT MalMEHTOB cocTaBmwil 3516 ner, yto cocraBwio - 69,8%. Ilpu anamuze
pacpoCTPAaHEHHOCTH 3XMHOKOKKO30M CpEAM MYKUYMH U JKEHIUMH pe3yJbTaThl [OKa3alH
MPaKTUYECKH OJIMHAKOBYIO 3apakeHHOCTh (47,5% - sxeHUuHbL, 52,5% - MY>K4YMHBI), HO UMEIOTCS
(akThbl, YTO B HEKOTOPBIX pallOHAX B OCHOBHOM MPEBATUPYIOT JKEHIIUHBI. DTO OOBSICHIETCS TEM,
YTO yXOJ 3a JOMAalTHUMHU >XKUBOTHBIMH, B TOM YHCIE CO0aK, OCYIIECTBISETCS B OCHOBHOM
KEHITUHAMU.

Ha cerogusmuuii 7eHs HaOII0JaeTCs AMHAMUKA POCTa 3a007€BaeMOCTH cpeau aAetei mo 14
net, 4yro coctaBisier 14,9%. HambGonee wacto 3aboneBaHue BCTpedaeTcs y JAETEed MIIAJIIETo
mKosnpHOro Bo3zpacta (7-12 ner) — 72,3%, B ocHOBHOM y ManbuukoB (57,2%). YBenuueHue
KOJIMYECTBO BBISIBICHHBIX JIETEH C OXMHOKOKKO30M CBHJIETENBCTBYET O HEIPPEKTUBHOCTU
MIPOBOIUMBIX MEPOIPHUSATHN IO JE3WHBA3UU OOBEKTOB OKpYXKAIOMeH cpeibl (CTOYHBIX BOJ U UX
OCaJKOB), OTCYTCTBHH MEpHl [0 OpraHW3alMid ydeTa U PEerucTpaiuu JOMAaIIHUX COOakK,
pEeryJIMpoBaHUs YUCICHHOCTH W JETeIbMUHTHU3AIMH 0€3HAI30pHBIX COOaK.

B nunamuke 3a mocinegHue S5 JeT OTMEYaeTcs CHIKEHHME TeMiia npupocta Ha 2,3% 1o
cpaBaeHnio ¢ 2010-2015r.r. (16,9% mnporuB 14,6%), 5TO BHIMMa CBs3aHA C YJIyYIICHUEM
npodunakTudeckoii paboThl, CAHUTAPHO-IMUIEMUOIOTHIECKOW W BETEPHUHAPHOU CIY>KOBI HaIIeH
pecnyOIMKY UM OTpaHUYEeHHE JIaHa METUIIMHCKOM MOMOIIM HACETICHUIO B oyare 3a00JIeBaHus.
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IIpu ananuse uctopuu OOJE€3HEH NMPOONEPHUPOBAHHBIX OOJNBHBIX IO MOBOAY IXMHOKOKKO3a
OTMEYAETCsl, YTO B OOJBIIMHCTBE CIIydaeB OOpAIlIarOTCA MAIMEHTHI C OCIOXXKHEHHBIMH (hopMamu
9XMHOKOKKO3a, 4acTOTa KOTOPBIX AOCTHraer a0 55%. BpICOKMIl NMPOLEHT OCIOXKHEHHBIX (opm
HXMHOKOKKO3a [OKa3bIBAIOT €IIe pa3 O HaNpsHKEHHOW SIHUIEMHOJIOTMYEcKOd OOCTaHOBKE B
HEKOTOPBIX palloHaX CTpaHbl (HEOCBEJOMIIEHHOCTh Bpayel B IpoOaeMe )XMHOKOKKO3a, YXYALLICHHE
CaHUTAPHO-3MUAEMHOIOIMUYECKOI0 KOHTPOJIS U JUCIAHCEPU3allui HACEIEHUS BXOAALUX B TPYIIY
pHuCKa).

Crnenyer yuyuTHIBaTh, YTO HEOOXOJUMBIMH MeEpaMu il NPOPHIAKTUKK 3XHHOKOKKO3a
ABJISICTCS COOJIIOJICHHUE TIATEIbHOMN MOCIeyOOHHON BETEPUHAPHO-CAHUTAPHON 3KCIEPTU3BI MAcCa U
CyONpOIyKTOB JKMBOTHBIX B MsicONIepepadaThIBAIONINX U IPYTUX MPEANPUATHIX, I71€ 3aHUMAIOTCS
yboeM cKkora.

Taxum 00pa3oM, Ha OCHOBAHUY aHAJIM3a PE3yIbTATOB UCCIIEOBAHUI, MOKHO OTMETHTD, UYTO B
IOCJIETHUE TOJbl COXPAHAIOTCA BBICOKME IIOKa3aTelnd 3a00/IeBaeMOCTH  HXMHOKOKKO30M B
Koipreisckoit Peciy6irke u ycToiunBasi AMHaMUKa pOCTa €ro OCJI0KHEHUH, UTO TpeOyeT NPUHATUS
Mep MO0 YCWICHUIO NPO(UIAKTUYECKUX, MPOTHUBOIIHIEMHUYECKUX, JICUEOHBIX MEpPONpPUATHI 1O
9XMHOKOKKO3Y Ha JIOJKHOM YPOBHE.

BrpiBOABI:

1. IlpoGnema 3apa’k€HHOCTH ASXWHOKOKKO30M IIEJIOM B peciyOiHMKe OocTaeTrcs CTaOMIBHO
HaNpsOHKEHHOM, O YeM CBUJIETEIbCTBYET YBEIMUEHHE KOJIMYECTBO CIIydyaeB 3a00JI€BAEMOCTH 3XMHO-
KOKKO30M.

2. Ilpu aHanu3e MHOTOJIETHEH TUHAMUKH 3a00JI€BA€MOCTH 3XUHOKOKKO30M OTMEUaeTcs pocT
3abosneBaeMocT Ha 2,5 pasa B 2022roxy no cpaBHenuto ¢ 2001romzom.

3. BMmecre ¢ TeM, uncio 00JIbHBIX PELUANBOB, MHOKECTBEHHBIX U OCI0KHEHHBIX (hopMax pac-
TET, ¥ BOIIPOCHI IMATHOCTUKU U JICYCHUE OCTAETCSI CEPhE3HON MPOOIEMOii.

4. OCHOBHBIMH MepaMHM AJisi MPO(PUIAKTUKH SXUHOKOKKO32a SIBJISETCS COOII0ACHUE MTPaBUI U
HOPM CaHUTApPHO-TUTHEHUYECKUX M BETEPUHAPHBIX TPEOOBAHMIL, aKIICHTUPYS] BHUMAaHHUE HA TPOBE-
JIEHNE KOHTPOJIbHO-HAA30PHBIX MEPOIPUATHH.
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The modern international situation, informational explosion, international economic and polit-
ical integration necessitate the involvement of an increasing number of specialists in various fields of
science and technology in direct implementation of international scientific and technical relations,
accompanied by significant growth and expansion of cultural and business contacts - all this has im-
posed its requirements on the nature of proficiency in a foreign language and thereby determined
certain principles and parameters of new teaching methods, particularly in foreign languages.

The conditions of foreign language communication in the modern world, where a foreign lan-
guage serves as a means of communication, cognition, obtaining and accumulating information, have
predetermined the necessity of mastering all types of speech activities: speaking and listening com-
prehension in the foreign language, as well as reading and writing.

All this confirms the relevance of the present work, determined by the necessity of adequate
mastery of a foreign language in the process of education in the conditions of a general education
school.

Introduction

Speaking as a form of speech activity primarily relies on language as a means of communica-
tion. Speech, as speaking, is verbal communication, i.e., a verbal process of communication using
language. The means of verbal communication are words, which carry meanings embedded in socie-
tal experience. Words are spoken aloud, silently, written, or replaced by specific gestures for deaf
individuals, which serve as carriers of meanings [1].

The aim of teaching speaking in foreign language lessons is to develop speech skills that would
enable students to use them in unscripted speech practice at the level of commonly accepted everyday
communication.

Achieving this goal is associated with the development of the following communicative skills
in students: understanding and producing foreign language statements in accordance with the specific
communication situation, speech task, and communicative intention; implementing their verbal and
non-verbal behavior, taking into account the rules of communication and the national-cultural pecu-
liarities of the country whose language is being studied; using rational techniques for mastering a
foreign language and independently improving in it [2].
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Upon completing the course of foreign language instruction in speaking, students should have
developed the following communicative skills:

- engaging in dialogical communication with adults and peers, including native speakers of the
target language, within the spheres, topics, and communication situations;

- making statements about themselves and the surrounding world, about what they have read,
seen, heard, expressing their attitude towards the perceived information or subject of speech.

Speaking skills, like any other skills, do not develop on their own. Special exercises and tasks
must be used for their development, meaning there should be lessons primarily focused on developing
speaking skills.

Methodology distinguishes practical, general educational, upbringing, developmental, and stra-
tegic goals of teaching.

General educational goals "involve using the language being studied to improve the general
culture of students, expand their horizons, increase their knowledge about the country whose language
is being studied, its culture, science, literature, art, and - through the language - generally about the
world" [3]. The upbringing goal is associated with "the development of all aspects of personality:
worldview, thinking, memory, system of moral and aesthetic views, character traits, the need for
further self-education and upbringing™, and is implemented through working with texts of various
genres, conversations with students, watching movies, performances, and conducting extracurricular
activities. The developmental goal implies the development of students' language abilities, culture of
speech behavior, interest in language learning, personality traits such as stable positive emotions,
volitional qualities, memory, as well as general educational skills. The strategic, or global, goal im-
plies the formation of "secondary language personality” traits on three levels: verbal-semantic
(knowledge of the language system and the ability to use it in various communication situations),
cognitive (knowledge of concepts, ideas, representations that form a "worldview"), and pragmatic
(the ability to achieve goals, motives, interests, evaluations in the process of speech activity) [4]. The
practical goal in modern methodology includes mastering the language by students as a means of
communication and the formation of knowledge, skills, and abilities of a technological nature.

At each stage and in specific teaching conditions, the aforementioned goals can be reflected in
certain tasks. For example, the practical goal of education can be realized in the following tasks:
subject-specific, language-oriented, speech-oriented, general educational, sociocultural, and profes-
sional. Subject-specific tasks are related to teaching within the spheres, situations, topics of commu-
nication, and communicative intentions; language-oriented tasks deal with syntactic, morphological,
word-formation, lexical, grammatical, and phonetic material; speech-oriented tasks focus on the de-
velopment of listening, speaking, reading, writing, and translation skills; general educational tasks
involve the development of skills such as expressing thoughts or forming skills in using IT; sociocul-
tural tasks focus on the cultural aspect of education content; the professional aspect of the practical
goal of education is associated with innovative, regulatory, evaluative, and contact-establishing tasks

[5].

Thus, educational goals are the basic components of the teaching system, realized in tasks. The
ultimate goal of mastering a foreign language is the formation of intercultural communicative profes-
sionally oriented competence, which includes a number of interrelated and interdependent competen-
cies in the form of knowledge, skills, abilities, and competence in the form of the ability to use them
in various communication situations.

Foreign languages, according to the educational standard, are a compulsory subject in the
school curriculum (studied in grades 3-11). In our opinion, the ultimate goal of mastering a foreign
language in the form of forming intercultural communicative professionally oriented competence is
too extensive and cannot be fully realized at school, even in the upper grades, as school education is
a fundamental element in the educational process, preparing for professional training.

Education in school in general, and in senior classes in particular, focuses on the formation of
communicative, sociocultural, linguistic competencies and the implementation of general educa-
tional, developmental, strategic, and practical goals of education.
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Methods

The study employed both theoretical and empirical methods. Works of scholars from distant
and near abroad on the subsequent problem were analyzed, and students were determined forms and
methods of presenting project results, authentic materials, questionnaires, interviews, role-playing
games were used, as well as survey methods, observation, and interviews discussed and verified stu-
dents' activities at all stages of project work.

Results and Discussion

The basis of modern speaking teaching methods consists of the following categories of oral
communication: situation, position, commonality, role, type, and sphere of communication. These
categories are considered in contemporary science as models of speech communication. Communi-
cative (speech) situation is one of the most important of the listed teaching methods.

In domestic methodology of teaching foreign languages, two main ways of developing speaking
skills are distinguished.

1) "top-down™ - implies the development of monological skills based on a read text.

2) "bottom-up™ - is associated with the development of these skills without relying on the text,
based only on the themes and issues discussed, the studied vocabulary and grammar, as well as speech
structures.

The content of a lesson built using the "top-down™ method has several advantages. The text
sufficiently outlines the speech situation, and the teacher does not need to come up with various ways
to create a speech situation in the lesson. Students use a ready-made speech situation in their speech
expressions, partially modifying it with the help of certain speech exercises.

At the pre-text stage, students compose mini-monologues, think about the content of the text,
comment on its title. After reading the text, they make more serious statements, establish logical and
semantic connections in speech, analyze the expressive means used, speech techniques, methods of
argumentation, etc.

Another advantage is the carefully selected texts with a high degree of informativeness, which
contribute to the realization of educational goals of teaching. They contain good language and speech
support, a model for imitation, a basis for composing their own speech statements following the ex-
ample.

The content of a lesson built using the "bottom-up” method. In this case, the monologue is
constructed without relying on a specific text. This approach is used by the teacher in the following
cases:

1. At the initial stage of learning, when students cannot read yet or when educational texts are
unlikely to offer a serious substantive basis for the development of speaking skills.

2. At the middle and senior stages of learning, when the linguistic and substantive level of
knowledge on the discussed topic or issue is sufficiently high. In this case, the proposed monologues
can be based not so much on the material of a specific text as on the basis of many texts read or heard
in native and foreign languages. Typically, in this case, interdisciplinary connections, a common un-
derstanding of the issue, its individual interpretation, etc., are supposed to be used [6].

3. In order to achieve the desired level of monological speech in this case, the teacher must be
sure that: students have a sufficient information base on this topic (taking into account interdiscipli-
nary connections); the language level (lexical and grammatical) is sufficient for successful discussion
of this topic in a foreign language; students have the necessary range of means for implementing
various speech functions (agreement, disagreement, conveying or requesting information, etc.); stu-
dents possess speech skills (ways of linking various speech statements, discursive techniques, speech
composition, etc.).

In accordance with the principle of integration and differentiation, teaching practically all as-
pects of language and types of speech activity are closely interrelated. Examples of tasks and exer-
cises at the initial, intermediate, and advanced stages of monologue teaching are presented in Table
1.
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Table 1. Tasks and exercises at the initial, intermediate, and advanced stages of monologue

training.
No | Stages of Work Tasks and exercises
At the initial stage of monologue training
1. | Familiarization with | Name the word while looking at the picture.
words and their initial | Choose the word that does not fit into the given group of words.
practice at the word and | « Read the words.
phrase level « Formulate phrases from the given words.
* Fill in the blanks in the sentence.
* Find mistakes.
* Guess the word from its definition.
2. | Practice of words at the | Answer questions that involve using new vocabulary.
sentence level Formulate questions based on given answers.
Fill in the blanks/complete sentences.
Connect disjointed parts of the sentence.
Paraphrase sentences using the given words.
2. At the intermediate and advanced stages of monologue training
1. | Repetition of memorized | Frontal discussion of the topic/conversation.
material on the given | Answering questions.
topic Creating a spider diagram / topic outline.
Reviewing/repeating vocabulary related to the topic.
2. | Introduction to new lan- | Lexical exercises at the word and phrase level.
guage material and its in- | Language games (bingo, guessing games, language lotto, etc.).
itial practice
3. | Speech exercises Express your opinion on a question/statement/quote, etc.

Comment on a proverb.
Prepare a report/message on a topic, etc.

In Table 2, a system of exercises for training prepared and unprepared speech) is presented
(based on N.I. Gez, A.A. Mirolubov) [2;6].
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Table 2. System of exercises for training prepared and unprepared speech

Ne | Exercises for training
prepared and unpre- Texts
pared speech
e Reproduction of coherent statements with some modification
1. | Exercises for training | (changing the end or beginning, introducing a new character, modi-
prepared monologic | fying the composition of the narrative, etc.);
speech e Creating a situation or narrative (using key words, based on a plan;
on a given topic, briefly outlined in the native language, etc.);
e Describing a painting or series of paintings (caricatures, silent
films, slide films, etc.);
e Reproduction of situations where the given words, phrases, and
expressions are used;
e Explanation of a headline (realia) in a foreign language; defining
and briefly justifying the theme of a listened narrative (radio pro-
gram, report, speech);
¢ Highlighting the semantic parts of a message, titling them;
e Retelling (close to the text, summary retelling, abstract retelling);
e Condensing a listened message or read narrative; conveying infor-
mation in a few phrases;
e Creating a plan for a listened narrative; presenting dialogues in
monologic form, etc.
e Answers to questions (brief, full, and detailed); posing situational
2. | Exercises for training | and pivotal questions; dialogization of a listened or read monologic
prepared dialogic speech | text;
e Composition of a (new or read) dialogue on a given topic;
e Dramatization of a monologic text; supplementing or modifying a
dialogue, conducting directed (or independent) dialogue based on
the content of a narrative (educational film, slide film, etc.).
e Inventing a headline and justifying it; describing a painting or car-
3. | Exercises for training | icature not related to the studied topic;
unprepared monologic | e Creating a similar situation based on previously listened or read
speech material;
e Justifying one's own judgment or attitude toward facts;
¢ Defining and justifying the quintessence of a statement;
e Characterizing the characters (settings, epochs, etc.);
e Evaluating a listened or read narrative;
e Creating brief announcements and postcard texts.
e Formulating reasoned responses to questions; conducting com-
4. | Exercises for Training | bined dialogues (with replicas and comments from other students);

Unprepared
Speech

Dialogic

e Conducting a managed dialogue without prior preparation (with
supports and without supports);

e Conducting question-and-answer games or quizzes; organizing a
discussion or debate.

During the work, students completed the assigned tasks. All tasks were divided into three
blocks, each of which characterized a specific type of speech. Each student was offered the following
tasks.

For example, in the first block, to assess the level of proficiency in monologue by individual
students, we used individual forms of assessment such as: answering communicative questions based
on prompts, based on the text; monologue based on the same prompts. Individual forms of assessment
are the only possible means of assessing monologue skills.

59



60

X111 international scientific conference. London. Great Britain. 22-23.02.2024

To assess students’ monologue skills, they were provided with a text on the topic of "Hobbies,"
after reading which students were required to answer the question, "What is a hobby?" This task was
presented to determine whether the students possess the ability to independently formulate a state-
ment in accordance with the situation without prior preparation, use a variety of lexical-semantic and
syntactic structures, and also evaluate their ability to express their opinion on the statement.

1.Read the text about hobbies. Answer the questions: «What is a hobby? »

Hobbies

People have hobbies for pleasure. It is what people do for interest and enjoyment, rather for
financial reward. It can be collecting, making different things, doing sports and getting further edu-
cation in your favourite sphere. Engaging in a hobby can lead to acquiring substantial skills,
knowledge and experience.

What are hobbies for some people are professions for others: a game tester may enjoy cooking
as a hobby, while a professional chef might enjoy playing computer games.

Next, in the second block, to assess the development of dialogical speech skills, we chose a
frontal method of assessment. This oral assessment is most convenient for ongoing monitoring and
for identifying the degree of material acquisition or automatization, as well as for assessing overall
progress. This assessment is purposeful and conducted under the guidance of the teacher, in the form
of a question-and-answer exercise, where the teacher plays the leading role, except in cases where
dialogical skills of initiating and maintaining a dialogue are being assessed. During group assessment,
a group of students is engaged in the conversation.

Students were asked to answer the teacher's questions based on the text they had read. This task
was conducted to assess dialogical speech skills (dialogue-interrogation). Students should be able to
participate in a conversation, combining short exchanges with more elaborate statements.

1. Is it interesting to have a hobby?
2. What can people collect?

3. What hobbies do you know?

4. What is your hobby?

5. Is it fun to have a hobby?

6. What is your favourite pastime?

In the third block, to assess the proficiency in monological speech skills, students were asked
to compose a brief monologue about the role of hobbies in people's lives.

3. Think about the role of hobbies in our lives and prepare a short monologue (6-7 sentences)

To determine the level of proficiency in both monological and dialogical speech skills among
students, we utilized survey and questionnaire methods on the theme: "Healthy body, healthy mind."”

During the course of our work, we also employed a system of exercises using the
"Brainstorming" technology.
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Stress free
“Just take it easy”
How we can overcome stress?
Find ways to calm down in a stressful situation. What is the best / the worst
way?

DO’s DONT’s

Accident-phone. Doctor, doctor!
Remember names of the diseases and find the names of doctors who will
help with these diseases.
Disease Doctor

Thus, if in monologue training we establish a close connection with working on texts from "top
to bottom," in this case, we can trace similar parallels with the formation of lexical speech skills,
especially at the level of sentences and supra-phrasal unity.

In teaching monologue and dialogue, there are many similarities, but nevertheless, it should be
acknowledged that dialogical speech poses much more difficulties for educational communication
than monological speech. Undoubtedly, much depends on the situation, the psychological character-
istics of the students, and numerous other factors, but this assertion has quite objective justification.

The dynamics of human development, the formation of one's personality, are directly related to
age-related physiological and psychological characteristics, which need to be taken into account in
the process of teaching a foreign language, including within a multimedia educational space.

Many scholars have emphasized the need for a deep study and consideration of children's age
and individual characteristics in the process of education and upbringing (A.V. Disterweg, J.A. Co-
menius, J. Locke, J.-J. Rousseau, L.N. Tolstoy, K.D. Ushinsky, etc.). The theory of the appropriate-
ness of education has been developed, based on the postulate of the necessity to take into account the
natural features of a child's development. It is known that both in domestic and foreign developmental
psychology, there exists a scientific periodization of human mental development (B.G.Ananiev,
P.P.Blonsky, L.I. Bozhovich, L.S. Vygotsky, D.B.Elkonin, etc.). The activity approach to the devel-
opment of the problem of periodization of mental development is associated with the general psycho-
logical concept of L.S. Vygotsky.

In the senior school age, there is a significant change in the nature of cognitive activity. Children
of this age group are not satisfied with mere perception of the studied phenomena; they tend to un-
derstand the existing causal relationships, regularities, and the nature of the emergence of processes,
events, and phenomena. When forming foreign language communicative competence in schoolchil-
dren, there arises a necessity to make the learning process problem-solving and heuristic: on one
hand, there's a need for the teacher's positions to be reasoned and the evidence convincing, and on the
other hand, students need to be able to independently identify and formulate problems, lead discus-
sions, analyze, and generalize [7]. In foreign language lessons, it is advisable to offer senior students
tasks that require intensive intellectual activity, the ability to compare, find common and distinctive
features, highlight the main points, establish causal relationships, and draw conclusions.

The most characteristic feature of this age is curiosity, intellectual curiosity, the desire for
knowledge and information. High school students strive to acquire new knowledge, directing their
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mental activity to the sphere that interests them the most. At this age, the desire for independence
becomes evident, which allows the teacher to organize educational activities aimed at forming foreign
language communicative competence within a multimedia educational space, with a significant in-
crease in autonomy. Senior students are proficient in various methods of working with information
in a multimedia format; they can do many things on their own and strive to expand the scope of such
activities, fulfilling the need to be and be considered an adult.

Senior students are attracted to research activities; they enjoy making independent discoveries.
A great advantage of senior students is their readiness for all types of educational activities that make
them feel like adults in their own eyes. They are attracted to forms of independent work in class,
complex educational material, and the opportunity for independent learning [8]. However, middle
school students may not always be able to realize this readiness, as they lack the corresponding meth-
ods of performing new forms of educational activities and cannot satisfy the main need of the age -
the need for self-assertion. Educational activities are considered formed only when students, follow-
ing their own motives, can independently set educational tasks, choose appropriate methods and ways
to solve them, control, and evaluate the results obtained [9].

Obviously, in organizing the teaching of high school students a foreign language, internal stim-
ulation of their cognitive activity, the development of their interests, and learning motivations, coin-
ciding with the satisfaction of the dominant needs of the age, is of special importance. Equally im-
portant is a careful approach to the selection of educational material since for high school students,
the quality of the information presented is of great importance. Interesting, engaging material stimu-
lates their imagination, activates thinking, and helps focus.

Conclusion

Thus, teaching a foreign language involves the development of learners’ skills and abilities in
all types of speech activities: reading, listening, writing, and speaking for their further use outside the
walls of educational institutions. In our view, speaking poses the greatest difficulties for learners.

Speaking, as a type of speech activity, occupies one of the central places in the process of
learning a foreign language today. Teachers face numerous difficulties in conducting lessons aimed
at developing speaking skills in learners. To minimize these difficulties, it is necessary to understand
that speaking skills, like any other skills, do not develop on their own. Special exercises, tasks, and
whole lessons aimed primarily at developing speaking should contribute to their formation. To "get
students talking™ in class, it is necessary, first of all, to create a favorable atmosphere, allowing
learners to express their thoughts freely, without fear of making mistakes. Secondly, it is necessary
to provide an adequate number of verbal (various cards, diagrams, tables, summaries, plans) and non-
verbal (musical fragments, photographs, pictures) supports. Thirdly, the teacher needs to ensure that
all students are involved in communication in the foreign language during the lesson, using
individual, pair, group, and frontal forms of work. By following these recommendations, foreign
language lessons aimed at developing speaking skills will be not only interesting but also productive.
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In recent times, there has been a global focus on humanizing education, which finds expression
in orienting the learning process towards the development of the learner's personality.

Among the variety of new pedagogical technologies in the education system, the project-based
methodology is based on a personality-oriented approach, which involves reorienting the entire learn-
ing process towards the setting and solving cognitive-communicative and research tasks by students
themselves. This allows considering project-based learning as one of the most productive and inten-
sive methods, which contributes to achieving high results in students' education and personal devel-
opment.

The application of project methodology is especially relevant at the senior stage of learning a
foreign language in secondary schools. It is precisely at the final stage of education that students'
independent use of a foreign language comes to the fore as a means of acquiring new information,
enriching vocabulary, expanding linguistic knowledge, and applying them in new areas of the sur-
rounding reality [1, p. 54].

Introduction

The scientists' appeal to the problem of personality-oriented learning has a long history. At the
end of the 19th century, the didactic searches of Western educators were imbued with attention to the
emotional attractiveness of learning. The ideas of humanistic direction in philosophy and education
were associated with the project method, also called the «problem method» or «goal-oriented act
method».

Today, project-based learning has found wide application in educational systems of many coun-
tries around the world. Its high effectiveness is confirmed by teachers from Great Britain, the USA,
Belgium, Brazil, Finland, Germany, Italy, and other countries, where the ideas of J. Dewey (human-
istic approach to education), as well as his students and followers W. H. Kilpatrick, E. W. Colling-
wood, have gained wide popularity due to the rational combination of theoretical knowledge and their
practical application to solve specific problems of the surrounding reality in the joint activities of
schoolchildren.

The ideas of project-based learning emerged in Russia almost parallel to the developments of
American educators. N. K. Krupskaya, S. T. Shatsky, V. Petrova, B. V. Ignatyev, V. N. Shulgin, M.
V. Krupenina paid great attention to the project method. Russian educators believed that the critically
reworked project method could ensure the development of students' creative initiative and independ-
ence in learning and would contribute to the direct connection between acquiring knowledge and
skills and applying them to solve practical tasks. Among them, V. M. Shulgin, M. V. Krupenina, B.
V. Ignatyev considered it the only means of transforming the school from a place of study into a
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school of life, where knowledge acquisition would be based on and in connection with the labor of
students.

At the heart of the modern understanding of project methodology, according to E. S. Polat, lies
«the use of a wide range of problem-solving, research, and search methods focused clearly on a real
practical result significant for the student, on the one hand, and on the other hand, the development
of the problem as a whole, taking into account various factors and conditions for its solution and
implementation of the results» [2, p. 4].

Based on the above, it should be said that project-based learning is always aimed at independent
active cognitive-practical activity of students in solving a personally significant problem, during
which the basic regularities of scientific theory are discovered and deeply assimilated.

Methods

During the work, theoretical and empirical methods were used. The works of distant scientists
(J. Dewey, E. Collingwood, W. H. Kilpatrick, etc.) and domestic ones (B. V. Ignatyev, V. M. Shulgin,
E. S. Polat, I. L. Bim, etc.) on the researched problem were analyzed, the forms and methods of
presenting the project results by students (interviews, advertisements, role-playing games) were de-
termined, and through methods of survey, observation, interview, the activities of students at all
stages of project work were discussed and verified.

Results and Discussion

Over the past decades, the main orientations of school education development in society have
been aimed at the intellectual and moral-spiritual development of the individual. Today, it becomes
obvious that knowledge is not transmitted but acquired through personally significant activities since
knowledge itself, without certain skills and abilities to use it, does not solve the problem of educating
a person and preparing them for real-life activities outside the educational institution [3, p. 8].

An analysis of scientific literature shows that the current goal of education is not merely
knowledge and skills, but certain personal qualities. Post-industrial society is interested in citizens
being able to act independently, make decisions, and adapt flexibly to changing life conditions.

Accordingly, school education should be aimed at solving the following tasks:

1. Formation of readiness to solve various problems. Obviously, depending on the situation,
solving a specific emerging problem will rely on a whole range of knowledge, skills, and abilities in
different subject areas.

To ensure the formation of this quality, it is necessary to:

- make teaching more problem-oriented,

- widely use a reflective approach in education;

- stimulate students not only to answer posed questions but also to formulate their own
questions on the course material;

- enhance the degree of autonomy among students;

- reconsider the traditional roles of teacher and student in the classroom.

2. Improvement of bilingual communicative competence in oral and written communication,
taking into account socio-cultural differences in the modern world.

3. Fostering a lifelong learning attitude, renewing and improving acquired knowledge, skills,
and abilities in relation to changing conditions [3, p. 8-9].

However, as E. S. Polat asserts, «solving these tasks was not possible due to the lack of real
conditions for implementation with a traditional approach to education, traditional means of educa-
tion, mostly oriented towards the class-lesson system of studies». The school's task lies not so much
in the content of education but in the use of new teaching technologies [4, p. 3-9].

Technology (from the Greek 'techne’ — art, skill, craft) is defined as a set of methods and tech-
niques for obtaining, processing, and transforming specific products; as a scientific discipline that
develops and improves such methods and techniques. [5, p. 248]

According to D. V. Chernilevsky, teaching technology is a complex integrative system that
includes an ordered set of operations and actions providing pedagogical goal-setting, substantive and
procedural aspects aimed at acquiring knowledge, acquiring professional skills, and forming the per-
sonal qualities of students, as determined by the goals of education. Teaching technology presupposes
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the management of the learning process and includes two interrelated processes: organizing students'
activities and controlling this activity [5, p. 248-249].

The concept of "design™ (from Latin ‘projectus’ — thrown forward) in pedagogical theory is not
new in pedagogical theory. In recent decades, this concept has appeared in the context of a new edu-
cation program proposed in the late 1970s by the Royal College of Art in Great Britain. It is closely
related to project culture, which is the common form in which the art of planning, inventing, creating,
and performing is realized and which is defined as design or projection.

Design, according to some authors, is the activity of creating an image of the future, the pre-
sumed phenomenon. It is one aspect of human creativity and is based on planning, forecasting, deci-
sion-making, development, and scientific research [6, p. 344]. Others defining the term "design" note
«some definitions and formulations of the design process that have emerged recently:

1. Modeling of presumed actions before their implementation, repeated until complete confi-
dence in the final result is achieved.

2. The implementation of a very complex act of intuition.

3. Optimal satisfaction of the sum of true needs under certain conditions.

. Inspired leap from the facts of the present to the possibilities of the futuren. [7, p. 43]

Based on the concepts of teaching technology and design, E. S. Polat views project methodol-
ogy as a combination of search, problem-solving methods, inherently creative, representing a didactic
means of activating cognitive activity, developing creativity, and simultaneously forming certain per-
sonal qualities of students in the process of creating a specific product [4, p. 4].

Thus, project methodology is a pedagogical technology aimed not at integrating factual
knowledge but at its application and acquisition through self-organization and self-education of stu-
dents. This definition allows us to consider the didactic structure of modern project methodology.

As is known, the field of methodology, as a private theory of education, includes the study of
the goals, content, forms, methods, and means of teaching on a particular subject. The method is a
didactic category as a set of theory, operations of mastering a certain area of practical or theoretical
knowledge, one or another activity. In project-based learning, the method is considered as a way to
achieve the set didactic goal through detailed problem development (technology), which must end
with a completely real, tangible practical result, presented in one way or another [4, p. 6].

Many didacts and educators (L.A. Baydurova, T.V. Shaposhnikova, I.L. Bim, E.M. Borisova,
S.L. Venediktova, A.V. Nekhorosheva, E.S. Polat, I. Chechel) often utilized this methodology in the
educational process to address such important didactic tasks:

- classes are not limited to students acquiring specific knowledge, skills, and abilities but extend
to practical actions involving students' emotional sphere, thereby enhancing their motivation;

- students have the opportunity to engage in creative work within the given topic, independently
acquiring necessary information not only from textbooks but also from other sources. Here, students
learn to think independently, identify and solve problems, drawing on knowledge from different
fields, predict results and possible consequences of different solutions, and establish cause-and-effect
relationships;

- various forms of organizing educational activities are successfully implemented in the project,
involving interaction among students and between students and the teacher, whose role changes: in-
stead of being a controller, the teacher becomes an equal partner and consultant;

- the entire project process is student-centered, prioritizing their interests, life experiences, and
individual abilities;

- individual and collective responsibility of students for specific work within the project is
strengthened, as each student, working individually or in micro-groups, must present the results of
their activities to the whole group;

- collaborative work within the project teaches students to see tasks through to completion; they
must document the results of their work, such as writing an article for a newspaper, making a presen-
tation, collecting and analyzing statistical data, creating audio and video recordings, compiling an
album, collage, wall newspaper, etc.
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Thus, the common feature of projective techniques is the presence of a personally significant
problem and the task of solving it. If it is a theoretical problem, the design process involves finding a
specific solution; if it is practical, the student's task is to achieve a specific result of this problem,
ready for implementation. Problem-solving entails, on the one hand, the use of various research and
search methods and teaching tools, and on the other hand, the necessity of integrating knowledge and
skills from various scientific, technical, and creative fields. It is also worth noting that in the condi-
tions of project-based learner-centered education, the teacher acquires a different role and function in
the educational process. Project-based learning decisively replaces the traditional education paradigm
of «teacher - textbook - student» with a new one of «student - textbook - teachery [4, p. 10].

The most significant point is the reasoning of R.P. Milrud, who, analyzing modern trends in
education, emphasizes that «if traditionally training methods prevail in educational practice, then the
modern trend is towards more active use of project methods». The main difference, in his opinion, is
that «through training methods, students assimilate ready-made content, whereas through project
tasks, they learn to creatively create the content of education and assimilate it...» [8, p. 17]. The
author is absolutely correct in his comparison of traditional and new education paradigms. Currently,
traditional school curricula are overloaded with educational information, leading to a noticeable gap
between theory and practice, as there is no focus on skill application. Project-based learning is more
productive because knowledge is acquired by students in the process of using information to solve
practical problems. The search for solutions to practical problems activates the need to acquire
knowledge and cognitive activity.

A foreign language is an activity-based subject that possesses educational, upbringing, and de-
velopmental potential, creating a solid foundation for the formation of an intelligent individual.

To ensure the continuity of language education, secondary schools offer students who have
completed the basic course of study in the 9th grade the opportunity to continue studying a foreign
language at the senior level (10th-11th grades).

The aim of foreign language teaching is to improve all components of the student's foreign
language communicative competence in the process of foreign language speech activities, mobilize
creative abilities and personal potential of the student in realizing themselves as subjects of educa-
tional activities in mastering a foreign language, critical reflection on their own learning experience,
and the ability to self-develop through flexible constructive thinking activities.

In accordance with the stated goal, the content of foreign language teaching using project meth-
odology consists of linguistic and sociocultural knowledge, which is formed by students in the pro-
cess of mastering new language material on the project topic by searching for significant information
from foreign sources.

The group of skills and abilities in knowledge management acquired through project activities
includes intellectual skills (ability to work with information, systematize knowledge, identify the
main idea, analyze and draw conclusions, work with collected materials); creative skills (ability to
use ideas, find several solutions to a problem and choose the most rational one); communicative skills
(ability to conduct a discussion, listen to and hear the interlocutor, defend one's point of view, ability
to present one's thoughts in a reasoned manner); as well as skills and abilities related to all types of
speech activity and methodological skills (ability to work in libraries, on a computer, in telecommu-
nication networks). All of the aforementioned skills and abilities should be interconnected and com-
plement each other.

The leading principles implemented in foreign language teaching using project methodology
are: the principle of communicativeness; the principle of situational conditioning; the problem-solv-
ing principle; the principle of studying language and culture together; the principle of autonomy.

Any project is a way to organize joint activities of students, coordinate views, ideas, methods,
and means to achieve a common goal. The organization of joint project activities: planning and exe-
cution, control, and assessment presupposes a set of technological steps, during which creative inter-
action of project participants, their relationships, and the creation of creative partnerships on the way
to achieving a practically significant result of project activity take place.
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The project implementation technology includes three stages: preparatory (stage of motivation
and goal setting, planning stage, decision-making stages); main (project execution stage); final (pro-
ject defense stage, results verification and assessment stage). At each stage, specific tasks are solved,
and the nature of students' and teachers' activities is determined.

Correctly organized project work has a positive educational effect on students, contributes to
independent knowledge acquisition and experience by learners from direct personal communication
with real life, developing independence, autonomy, critical thinking, initiative, and reflection. The
foreign language serves as a means of discovering new and interesting things, engaging in cultural
dialogue. For example, as a result of researching the use of project methodology at the senior stage
of education, we developed and tested a lesson project on the cross-cutting theme "Housing", con-
ducted in the 10th grade "B" of Gymnasium No. 36 in Almaty, Republic of Kazakhstan.

Project topic: "Our House of Tomorrow".

The lesson was based on the material covered on the topic "Housing" and aimed to expand and
enrich the language and speech knowledge of students on this topic using additional literature, as well
as to improve lexical-grammatical skills in the process of foreign language speech activities (Passive
Voice, Gerund, Subjunctive Mood), linguistic and communicative competence in general.

The lesson was structured as a role-playing game and involved dividing the class into 2 micro-
groups (15 people in the class). Each micro-group represented a gathering of construction experts:
chief architect, interior designer, engineer-constructor, and builders, as well as the chief ecologist and
sociologist, whose opinions are considered in the construction of the "Our house of tomorrow". Dur-
ing the role-playing game, students discussed the advantages and disadvantages of both modern and
ancient houses, even creating joint projects of the "Our house of tomorrow", which included a con-
struction plan, a house model (poster image), and presentation (defense) of the final result by each
project participant. At the final stage of the project lesson, its analysis and assessment were carried
out, and corresponding conclusions were formulated.

Each of the activities was planned according to the following scheme:

1. Introduction;

2. Objectives;

3. Materials;

4. Procedures;

5. Extensions.

At the end of the activities, students determined the form and methods of presenting the project
results, for example, by performing role-playing games, voicing the results obtained during inter-
views, presenting the results of observation and surveys.

The following scheme was proposed to students for organizing language material:
Materials:
Types of houses Advantages Disadvantages Measures, decisions

Students were encouraged to independently find additional material on this issue according to
a specific role: main designer, main architect, main engineer-constructor, builder. During the work,
students conducted conversations, surveys, interviews with their classmates and schoolmates (the re-
sults were demonstrated during the project defense). At all stages of the work, the teacher constantly
monitored the activity of each student at all stages of project work.

Conclusion

Project-based methodology represents a new pedagogical technology of education and offers a
potential alternative to the traditional classroom-based system. The necessity of implementing pro-
ject-based methodology in modern school education is driven by obvious trends in the educational
system towards more comprehensive development of students' personalities and their preparation for
real-life activities.

Project-based methodology is increasingly being applied in teaching foreign languages, which
is justified by its characteristic features. Firstly, project-based methodology aims at realizing students'
personal potential in the process of language communication. Secondly, it presupposes the acquisition



X111 international scientific conference. London. Great Britain. 22-23.02.2024

of communicative competence under the condition of a personal-activity approach in language com-
munication. Thirdly, the application of project-based methodology is most effective at the final stage
of secondary education since its essence corresponds to the basic psychological characteristics of high
school students, their motives, and needs, allowing for the fullest disclosure of their personalities.
Thus, all the aforementioned confirms that the content of students' project activities becomes
more complex with each preceding, simpler project task. Project-based methodology is an effective
innovative technology that significantly enhances the level of language proficiency, internal motiva-
tion of students, their level of independence, and cohesion within the group. It contributes to strength-
ening the language and speech foundation, enriching their vocabulary, developing communicative
skills and intercultural competence as a whole, helping students to realize the role of knowledge in
life and education — knowledge ceases to be the goal and becomes a means in genuine education.
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Abstract

Social-emotional learning (SEL) is a process that enhances self-awareness, self-control, and
interpersonal skills, which are critical for success in educational institutions, the workplace, and in
life. SEL is essential for developing strong social-emotional abilities that can help individuals
navigate life's challenges effectively. Effective problem-solving, self-discipline, impulse control,
emotion regulation, and other skills learned through SEL lay the foundation for long-term benefits
for children, young people, individuals, and communities. Socially and emotionally competent
youngsters have a higher likelihood of making supportive peer relationships, and they are less likely
to be rejected, alone, or bullied. Adolescents who are perceptive and empathetic are less likely to be
hostile towards their peers inadvertently, verbally, or physically.

Keywords: diversity, empathy, interpersonal and intrapersonal skills, self-awareness, self-
regulation, emotional intelligence, social competence, cultural awareness, immersive experiences,
cross-functional collaboration, resilience, adaptability, growth mindset, curriculum alignment, SEL
Assessments, parental involvement, morally conscious global citizens.

Introduction.

The idea of global citizenship has become increasingly important in our highly interconnected
world. Global citizens are people who value diversity, have empathy for others, and possess the skills
needed to work together to solve complex global problems. Social-emotional learning (SEL) is an
essential tool for achieving these goals.

Social and Emotional Learning (SEL) is an educational methodology that aims to promote the
development of both interpersonal and intrapersonal skills. These skills include self-awareness, self-
regulation, empathy, and interpersonal communication. By integrating SEL principles into curricula,
educators can create a learning environment that fosters emotional intelligence and social
competence. SEL has been widely recognized as a vital tool for building responsible global
citizenship by developing critical skills that enable individuals to thrive in the modern world.

Social and emotional learning (SEL) is closely associated with the concept of global citizenship,
particularly in terms of cultural competence. Cultural awareness and understanding are key
components of SEL and can be developed through activities that foster empathy and respect for
diverse perspectives. By promoting self-awareness, SEL programs can help individuals recognize and
challenge their biases, ultimately contributing to the development of open-minded global citizens who
are better equipped to navigate and engage with a complex and rapidly changing world.

Through immersive experiences facilitated by modern educational tools and platforms,
students acquire valuable skills in cross-functional collaboration and intercultural communication.
These experiences enable them to navigate and overcome challenges commonly encountered in a
globalized world, including working with diverse teams across different time zones and adapting to
cultural nuances.

The following are some recommended activities and tools for promoting Social-Emotional
Learning (SEL) and Global Citizenship:

1. Cultural Exchange Programs: Facilitate cross-border partnerships with educational
institutions to promote cultural understanding and empathy through collaborative projects and
activities.
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2. Service Learning Projects: Engage students in community service projects that address global
issues, promote empathy, and instill a sense of responsibility towards the broader community. This
approach also provides students with the opportunity to develop practical skills that are relevant to
their future careers.

The promotion of Social-Emotional Learning (SEL) and Global Citizenship can be facilitated
through various activities and tools. Two of these recommended approaches are Cultural Exchange
Programs and Service Learning Projects.

Cultural Exchange Programs involve establishing partnerships with schools in different
countries, with the aim of promoting cross-cultural understanding and empathy through shared
projects and activities. This approach provides opportunities for students to learn about diverse
cultures and develop the skills needed to interact with people from different backgrounds.

Service Learning Projects, on the other hand, involve engaging students in community service
projects that address global issues and promote empathy, while instilling a sense of responsibility
towards the broader community. This approach provides students with an opportunity to apply their
academic knowledge in real-world settings, while also developing practical skills that are relevant to
their future careers.

By incorporating these activities and tools into educational programs, institutions can help
students develop critical skills and competencies that are essential for success in today's globalized
world. Utilizing online collaborative platforms is an effective way to leverage technology and connect
students with global peers, promoting cross-cultural communication and teamwork. Another effective
approach is to engage students in Model United Nations (MUN) conferences, where they can simulate
international diplomacy, develop negotiation and diplomatic skills, and enhance their understanding
of global issues.

Integrating Social and Emotional Learning (SEL) principles into existing curricula is critical.
To achieve this, educators must identify opportunities within existing subjects to infuse SEL
principles. This approach ensures alignment with academic goals and standards, creating a
comprehensive and effective curricular framework that addresses both academic and social-emotional
learning objectives.

As for Professional Development, it is recommended that provide educators with
comprehensive training in Social and Emotional Learning (SEL) integration. This training should
equip them with the knowledge and skills needed to seamlessly embed SEL into their teaching
practices. To foster interdisciplinary approaches, we suggest promoting collaboration among teachers
from different subjects. This collaboration should aim to create interdisciplinary projects that
naturally incorporate SEL competencies. For SEL Assessments, is to develop and implement
assessments that measure both academic and SEL outcomes. Such assessments should emphasize the
holistic development of students, including assessing their social and emotional competencies.

Parents should be educated about the importance of social and emotional learning (SEL) and
provided with resources to reinforce SEL concepts at home, creating a cohesive learning environment.

Resilience and adaptability are critical traits for global citizens to possess, particularly when
facing challenges. Social and emotional learning (SEL) can help develop emotional resilience by
teaching coping mechanisms and stress management techniques. SEL also promotes a growth
mindset, which supports a willingness to embrace change and learn from diverse experiences. By
providing a solid foundation of emotional intelligence, SEL can cultivate these essential traits that
are essential for success in today's rapidly changing world.

Social and emotional learning (SEL) frameworks frequently include lessons on ethical decision-
making that help individuals make responsible choices while considering the broader impact on the
global community. The emphasis on empathy and ethical considerations in SEL contributes to the
development of morally conscious global citizens who can assess complex situations, weigh the pros
and cons, and make informed decisions that are in line with their values and beliefs. By incorporating
ethical decision-making into SEL, we can help individuals develop the skills they need to become
responsible, proactive, and engaged members of society.
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Conclusion:

As per the observations of scholars in the fields of education, policy formulation, and research,
it is imperative to integrate social-emotional learning (SEL) into the educational systems to foster the
development of global citizenship. The integration of SEL in pedagogical practices helps individuals
develop emotional intelligence and social competencies such as empathy, communication, and
collaboration. The ability to understand and respect diverse perspectives and cultures is a vital
component of global citizenship, which can be nurtured through SEL. Therefore, educational
institutions need to prioritize the implementation of SEL in their curricula to equip individuals with
the necessary skills and dispositions to become responsible global citizens. The prioritization of SEL
provides a firm foundation for developing a generation of individuals with the capacity to address the
challenges of our interconnected world through empathy, resilience, and a commitment to positive
global impact. This article serves as a clarion call to action for the adoption and expansion of SEL
practices in educational settings worldwide, recognizing its pivotal role in shaping the future of global
citizenship.
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Abstract

Training in individual Sciences is not enough to prepare competitive human capital. To do this,
it is necessary to consider training in an integrative and interdisciplinary context. In modern peda-
gogical technology, interdisciplinary communication is considered a model of integrated education.
That is, within the framework of one lesson, you can consider the areas of Science, Technology,
Engineering and mathematics.

Keywords: natural sciences, integrative, interdisciplinary, technology, engineering, mathemat-
ics, STEM education, integration.

The world is changing, the reason is technological progress. In modern conditions, many jobs
and actions are performed by robots, computers, and digital technologies.

Therefore, new creative approaches to non-standard thinking, efficiency, multifunctionality and the
ability to quickly respond to rapidly changing vectors of new technologies are needed.

In a rapidly changing world, the education system undoubtedly needs to change. To prepare compet-
itive human capital, it is not enough to teach individual sciences. In this regard, it is necessary to
consider learning in an integrative and interdisciplinary context. This idea was the basis of STEM
education, that is, the simultaneous development of skills in the fields of natural sciences, technology,
engineering and mathematics (Science, Technology, Engineering and Mathematics).

But don't children study these subjects at school now? — it is also appropriate to raise the
question. The peculiarity of the STEM approach is that all disciplines in it are closely interrelated.
For example, suppose we are faced with the task of launching a space rocket, building a bridge, re-
fining oil, or assembling a robot. Obviously, this becomes more complicated without extensive
knowledge and skills in various fields of physics, chemistry, mathematics and programming. Thus,
STEM combines subjects into a single learning scheme when preparing "projects™, rather than com-
bining them. Therefore, integrated training is conducted not by subjects, but by topics and projects.
In such an educational environment, children learn and learn to use them immediately.

The challenges of STEM education:

¢ Insufficient qualifications and skills of the teacher in STEM learning;

Lack of STEM programs;

Weak training of school graduates in the field of STEM;
Lack of skilled labor in STEM specialties;

Lack of STEM literacy;
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o Difficulties in planning and organizing STEM lessons.

In order to solve these problems, it is necessary to expand the educational experience of indi-
vidual STEM disciplines using problem-oriented educational activities, during which students have
the opportunity to comprehensively understand complex concepts. In addition, it is important to in-
tegrate knowledge in STEM disciplines in order to better understand the content of the disciplines,
which will ultimately lead to increased opportunities for students to choose a specialty in technical or
scientific fields in the future. The training itself should be based on a problem-oriented learning ac-
tivity that combines scientific principles, technology, design and mathematics into one STEM pro-
gram.

Based on the STEM approach, the following basic skills and competencies are formed, if the
content of the disciplines, general topics are taught in an integration context:

1. Asking questions (science) and accepting tasks (engineering).

2. Creating and using models.

3. Planning and conducting research.

4. Data analysis and interpretation.

5. Develop and use the types of thinking necessary for conducting mathematical operations and
calculations.

6. Be able to give explanations (based on science) and find design solutions (engineering).

7. The ability to prove based on the available facts.

8. Receiving, evaluating and correctly transmitting information.

Here, the term "Engineering"” is used in a broad sense and includes systematic human partici-
pation in solving technical or technological problems important to society. The term "Technology"
refers to all artificial (human-designed) production systems and processes. It is not limited to new
nano - and biotechnologies, information technologies, etc. At the same time, students and teachers
should understand: that technologies aimed at meeting human needs are conditioned by the results of
purposeful work of engineers.

So, if we consider ways to introduce STEM learning in biology lessons on the topic of "bacte-

ria".
S T E M
Science Technology Engineering Mathematics
(Natural Science) (making calculations)
Bacteria and the study | Working with a | Modeling bacteria For example, bacteria
of their structure microscope from available multiply quickly under
materials favorable conditions (split

in two). The resulting
young cell divides every
20 minutes. Then how
many bacteria can be
formed, including 2 stem
breaks?

E? e«els

Research in the field of engineering and technology forms a context in which students can verify
the results of their research and apply new knowledge to solve practical problems. As a result, their
understanding of science deepens, and many develop an interest in natural science.

Although the study of a certain specific discipline is important in the learning process, conduct-
ing interdisciplinary work has a positive impact on a better study of disciplines. Kerry (2007) believes
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that the approach to interdisciplinary communication is based on the work of John Dewey, who con-
sidered education to be an interconnected phenomenon. This approach to teaching and learning is
closely related to a constructive approach to learning, as students work together to discuss and discuss
issues between subjects (Hayes, 2010). Students can use problems learned within one subject for
another subject, or improve the study of another subject based on one subject. The integration of
knowledge in subjects is aimed at increasing the interconnectedness and importance of the educa-
tional process for students. The subjects taught in natural sciences by students of the main middle and
high grades should be considered in contact, since interdisciplinarity allows them to model their learn-
ing most effectively.

At the present stage, the methodology for the formation of scientific knowledge "natural sci-
ence" is based on the doctrine of the unity of nature and man, as well as approaches to a single sys-
tematic analysis of the features of nature and human existence. This reflects the close relationship of
scientific natural science subjects with each other, and also manifests itself as a single subsystem of
its own level, in which the subject "natural science" is in close contact with other subjects in the class.
Therefore, in the lessons there is a need to consider interdisciplinary communication and continuity
in Natural Science Education.

In teaching a discipline, interdisciplinary communication has a number of functions. Methodo-
logical activity: students ' dialectical-materialistic views on nature, their views on the relationship
between nature and society, on the unity of laws in nature are formed. Educational activity: through
interdisciplinary communication, the theoretical foundations of the composition of substances and
chemical processes occurring in different environments are revealed. The developmental activity of
interdisciplinary communication is determined by the role of students in the development of system-
atic and creative thinking. Interdisciplinary communication does not allow one-sided thinking from
the point of view of a specific subject, it encourages students to think broadly and broadens their
horizons. With the help of the constructive activity of interdisciplinary communication, the teacher
improves the content of educational materials, types and methods of organizing training.

Interdisciplinary integration in teaching increases with the perception of subject material by
students. The principle of educational integration is aimed at giving an idea of the world around us,
the formation of integrative thinking of students. Integrative Learning is a powerful regulatory factor
in establishing and strengthening links between all academic disciplines and Sciences. The problem
of a person and his attitude to the world around him is the center of the content of Education.
Knowledge is a single world and should remain the same for the student. To remove barriers between
subjects, knowledge must be integrated around the main objects or topics. This allows you to consider
the subject from different angles, to reveal all its interrelationships. Integrative Learning of a disci-
pline refers to the integration of previously allocated one and different components (goals, content,
methods, compositions, technologies, conditions) into a single education.

In the integrated lesson, first of all, it is necessary to identify the main problems for the subject.
This includes: the science of the subject, important data, laws, theories, the formation of practical
skills, maintaining environmental cleanliness, protecting nature; staying away from harmful aspects,
knowing the basic chemical composition of substances used, found in life.

In the integrated lesson with geography, students can familiarize themselves with the products
of the chemical industry and their application and significance in the national economy of the Repub-
lic. The use of local materials in teaching chemistry, familiarization with various branches of the
chemical industry in the Republic: ferrous and non-ferrous metallurgy, chemical and petrochemical
industries will strengthen the student's knowledge.

And what is integrated reading in general? What is the advantage of the built-in training pro-
gram? Let's study the answers to these questions. The main principle of the integration principle is to
provide students with scientific and synthesis knowledge about the unity of the world, conditionally
considering scientific and natural knowledge in a separate area of knowledge. The STEM learning
itself, which is used today, is considered integrated. In modern pedagogical technology, interdiscipli-
nary communication is considered a model of integrated education. Interdisciplinary communication
creates structural and scientific-substantive blocks, combining common topics of various fields of
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knowledge, sometimes a common element, section, argument, theory, concept laws, forming a com-
prehensive learning system.

What is the importance of integrated teaching of subjects in the educational process?

- to study in accordance with the needs of students;

- to increase the share of problem situations in the structure of the lesson;

- to activate the student's thinking, which forms a research culture of the individual,

- to give the student control over the entire process of performing actions at the same time, from
setting goals to achieving results;

- to increase the information capacity of the lesson;

- to increase the motivation of students, activate their educational and cognitive activity;

- to give importance to the direct connection of the topic covered in the lesson process with the
life of a person and society;

- to develop students ' creative thinking;

- to help them to be able to apply the knowledge they have gained in life.

chemical reactions"

Universal Indicator:
7.3.4.5 understanding the
neutralization of acids on
the example of the use of "
stomach powder;

Biology
Section "7.2 C
"nutrition"

7.1.2.3 comparison of the
structure of the digestive
system of invertebrate
(earthworm), ruminant
(cow) animals and humans

Computer science
Section "7.2 A Infor-
mation Processing"

7.5.1.1 insert indents and
intervals in the text;
7.5.1.2 placing bulleted
and numbered lists

Subject Learning objective Built-in task
Chemistry 7.3.4.4 determination of Development of a memo "how to deal with
Section "7.2 B simple | alkalis and acids using the high acidity".

A. General concept.

Description of the role of gastric juice for
human digestion (Biology).

Highlighting the causes of high acidity
(chemistry).

Description of the acid determination
method using a universal indicator
(chemistry)

Description of the effect of antacid drugs on
the elimination of high acidity. Writing in
words the reaction of neutralization of
hydrochloric acid by baking soda
(chemistry) . Indentation in each paragraph,
spacing between lines of text 1.5 (Computer
Science) .

B. The main part is ""'memo"".
Recommendations for proper nutrition and
the fight against high acidity, preventive
measures (Biology, Chemistry).

Setting up bulleted and numbered lists when
performing the task (Computer Science)

Integration is a general and multifaceted process of establishing links between information,

knowledge, science, as well as ensuring their integrity and unified structure, which includes all com-
ponents in dialectical unity. Also, integrated tasks have a special place in the implementation of in-
terdisciplinary communication in the acquisition of a certain concept and knowledge. That is, taking
into account the cognitive needs of the student, it has a great impact on the development of higher
thinking skills.

The integration of academic disciplines contributes to the growth of variability, personal orien-
tation, the formation of the integrity of students ' knowledge and through the differentiation of Edu-
cation. Integration is a necessary condition for the modern educational process, which allows the
formation of universal educational activities and cognitive activity of the student.
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Philological sciences

STYLISTIC MEANS OF POSTMODERN PROSE

Abdullayeva Yegana Atamoglan
Assistant Professor, Doctor of Philological Sciences
Azerbaijan University of Languages, Baku

The aesthetics of postmodernism unequivocally accepts the experiences of artistic cultures that
came before it, “reworks” existing artistic texts with ironic quotations, parody and postmodernist
play. Ironically, it tries to re-understand the existing forms, comically creates new interpretations of
them. From this point of view, postmodernist literature is perceived as a space related to irony, which
recreates traditional literature with quotations, simulacra and parody. Postmodernist literature doesn’t
take seriousness and is unequivocally associated with comedy.

In postmodernist literature, irony is also related to the important condition of the language of
metaphor. In such novels, metaphor becomes the language of aesthetic and socio-cultural reality,
serving the reader’s communication under the guidance of the author.

The aesthetics of postmodernism created a special new type, a new worldview - an ironic ap-
proach, and irony became the point of view of postmodernist literature. This worldview distinguished
postmodernism from that of other artistic systems that had preceded it, and almost all postmodernist
literature unequivocally concluded that literary criticism made use of irony and sarcasm. In other
words, postmodernist literature avoids seriousness and prefers only irony and sarcasm, and that is
why its main characteristic is irony. Irony is an attitude to the world in postmodernism, a clear ap-
proach to certain frozen values and stereotypes. Therefore, postmodernist irony acts as an important
principle and meaning of artistic representation in postmodernist novels.

R. Rorty, the author of the works “Philosophy and the Mirror of Nature”, “Chance, Irony and
Solidarity”, wrote that the purpose of irony is not reality, but intertextual criticism of culture [5,
p.132]. According to R. Rorty, irony is a universal method of mastery that brings “coincidences”
together [5, p133]. In other words, the ironist doesn’t show ready-made realities, he revises his atti-
tude to himself and the world as a result of coincidences, and creates it in a new way. Such an ap-
proach doesn’t consider the order dictated by linguistic possibilities, but random judgments and
wishes important. R. Rorty writes that “coincidences in language don’t approach reality, but create
conditions for creativity” [5, p.133]. Therefore, in fictional texts that are subjected to mockery, fiction
becomes a priority rather than real content.

Postmodernist literature was able to avoid seriousness and the responsibility of what was said
with an ironic approach and using irony. For this reason, quotation marks are usually used in post-
modernist irony, thus indicating the presence of multiple meanings of what is being said, the existence
of another meaning. Sometimes this type of stimulation is aimed at building play relationships with
the reader, and on the other hand, it challenges endless “language plays” (L.Wittgenstein). Irony gives
freedom to interpretations with “language plays” in postmodernist education, saves it from the
“metanarrative” space (according to J.F. Lyotard, “the sunset of the great narration” - Y.A.).

In postmodernist texts, irony acts as multiple depths of the symbolic coding of the text. In this
way, it can manifest itself as K. Malmgren’s “author's mask”, C.Jenks’s “double coding”, R. Barth’s
“author’s death”. In all cases, postmodernist irony is aimed at self-deprecation, in a sarcastic, mocking
approach.

One of the important features of postmodernist prose is the idea that there is no appropriate
form and content in the description of reality, and therefore it doesn’t claim to describe reality. In this
regard, postmodernist writers turn to postmodernist play and parody, and make irony through play.
In this description, irony claims a form of attitude towards the world. According to R. Rorty’s phrase,
“liberal irony” occurs when the ironist understands and understands the conditionality of the dis-
course, and is therefore open to other discourses of “language” [5, p. 140].
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When M. Bakhtin talks about dialogue, he expresses his attitude to parody; he calls Dostoev-
sky’s author’s word “two-voiced”, he means it as a reaction to another word, thought. M.Bakhtin
divides the word “two-voiced” into two and defines parody as the arena of the struggle of two inten-
tions, his own and another’s [1].

From this point of view, the interaction of each newly created work with the culture before it
became the leading means of postmodernist prose. Literary critic M. Bradbury writes that the func-
tions of parody were different in different periods. The modern age is “the age of parody, even the
age of modern parody” - he says [2, p. 49]. According to L. Hutcheon, parody in postmodernist prose
is an artistic outlook, as well as a stylistic means [4, p. 98]. The existence of parody also lies in the
fact that parody doesn’t accept rigid taboos, traditional approach, but instead approaches it critically,
revises it. The presence of parody in the text is consciously processed by postmodernist writers. Par-
ody isn’t a denial of tradition, it rather revises tradition and evaluates it in a new way. From this point
of view, parody in postmodernist novels differs from the parodies that existed before it in the true
sense of the word. As noted by L. Hutcheon, parody is a characteristic feature of the postmodern era
[3, p. 20].

In postmodernism, artistic culture is viewed as a consumption machine, and this machine is
based on the idea of multiple and possible worlds based on simulacra. The concept defined as an
artistic image in the classical aesthetic system is called simulacra in postmodernism. Although the
concept of simulacra was first used by Plato, J. Baudrillard and J. Deleuze gave it a new meaning in
postmodernism. According to J. Baudrillard, a simulacrum is an authentic image, a representation of
something that doesn’t exist. In other words, the simulacrum is the image of the unreal or the copy of
the non-original in reality, an empty image without a referent [6]. J. Baudrillard says that the era of
postmodernism is the era of total simulations. It is in postmodernist situations that the boundaries
between reality and the system of signs are erased and reality is turned into a simulacrum.

Simulacrum takes reality into the background. And in this case, the boundaries between fiction
and reality are erased, reality turns into an opposition between reality and signs, everything is sub-
jected to simulacrum. In other words, there is neither reality nor fiction. Each object is the opposite
of the other. On the other hand, the simulacrum puts an end to imitation and turns reality into a sign.
This is why a special artistic model of the world, which is not based on reality, but is depicted more
realistically than reality itself, is created during fiction. This model is based on itself and J. Baudrillard
calls it hyper reality [6, p.21]. Such an approach is understandable, because the author resorts to
numerous allusions, reminiscences and word plays, creating the text on the borders of reality and
fiction. This message to the intellectual reader is also related to the open ending of the text. Such an
approach opens the way to multiple interpretations of the reader, informs about not one, but several
plot lines of the work, which is based on the principle of the author’s postmodernist play.
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Abstract

This article is devoted to the study of the image of St. Petersburg in the lyrics of A.A.Akhma-
tova. Analyzing the features of the artistic embodiment of the image of the city, the authors note the
place of St. Petersburg in the poet's fate, address the problem of traditions of Russian classical litera-
ture in the image of the city on the Neva. Special emphasis is placed on the objectivity of Akhmatova's
St. Petersburg text, repetitive images and the role of color poetics in revealing the image of St. Pe-
tersburg.

AHHOTAUA

JlaHHas cTaThs NOCBAILIeHa H3ydeHuto oOpasza IlerepOypra B mnupuke A.A.AXMaTOBOI.
AHanu3upyss 0COOEHHOCTH XYJI0’KECTBEHHOTO BOIUIOIIEHHUS 00paza ropojaa, aBTOPbl OTMEYAIOT
Mmecto [lerepOypra B cynp0e moata, obpariaroTcs K mpobdiemMe Tpaauluil pyCcCKON KJIacCHYecKOn
nuTepaTypel B H300paxkeHun Topona Ha Hese. OcoOblii akIEHT caenaH Ha MPEIMETHOCTH
neTep6ypr CKOI'O TECKCTa A.AXMaTOBOﬁ, IMOBTOPAOIINXCA o6pa3ax U poJIn MOITUKHU IIBETa B
packpeiTuu oopasza [lerepOypra.

Keywords: The Silver Age, acmeism, A.Akhmatova, the image of the city, the poetics of color,
St. Petersburg.

KuroueBnbie ciioBa: CepeOpsiHbIN Bek, akMen3M, A.AxmaToBa, 00pa3 ropojia, ModTHUKA IIBETA,
[TeTepOypr.

[TeTepOypr chIrpai 3aMeTHYIO POJIb B )KU3HH U CyIb0€ MHOTHX PYyCCKUX MUCATENel U TT0ITOB,
BOILJIOTHBIIIMX €r0 CTPOTHH U BETUYECTBEHHBIN, HHOT/Ia — TBONCTBEHHBIN M 3araJl0YHbIA OOJUK Ha
CTpaHMIaX MPOU3BEACHUI Pa3HbIX JINTEPATYPHBIX MOX, PA3TUUHBIX TUTEPATYPHO-XYT0KECTBEHHBIX
HANpaBJIEHUN U TEUYCHHH, pa3HbIX )KaHPOB U CcTUiIeH. OHU XyJA0KHUKHA PUCYIOT TAPaTHYIO0 CTOPOHY
KU3HU CEBEPHON POCCUUCKOMN CTOMUIIBI, IPYTUe MBITAIOTCS MOHATH ncuxonoruto [lerepOypra u ero
poJib B Cynb0e MaJeHBKOTO PSIOBOTO YesnoBeka. ['opon m3o0pakaercss M kKak (OH, HA KOTOPOM
pa3BOpaUMBAIOTCS COOBITHS, W KaK CaMOCTOSATENbHBIM Tepod NMpOW3BEICHHs, MOpoil  oOpetas
ITOMCTUHE CUMBOJIMYECKOE 3HAUCHHUE.
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Ocoboe Mecto Tropos Ha HeBe 3aHnMaeT u B pycckoi auteparype pyoexa 19—20 BekoB. Y Kaxaoro
n3 1modtoB CepebpsiHoro Beka Obul cBoi IleTepOypr, mo-cBoeMy BBICTPAJaHHBINA, IO-CBOEMY
mobumblii. Haumbosee BbIpa3uTelbHbIE 4YepThl OOJIMKAa CEBEPHOM CTOJHUIBI IPEACTABICHBI B
cTUXOTBOpeHUsAX A.AxmaroBoil, O.MaHnzaenpIITaMa U APYTruX MO3TOB aHAIU3UPYEMOMN AIOXH.

K mpo6neme mMecta u ponu [lerepOypra B kxu3HU U TBOpUYECTBE A.AXMATOBOM yKe€ HEOJHOKPATHO
oOpamranuce uccienoparenu mol’3un CepeOpsiHoro Beka. He ocrnabeBaeT mHTEpec K IJaHHOMY
BOIIPOCY U B pabOTax MOCJIEIHUX JIET.

B cBoeit nenaBueit crarbe «llerepOypr Annbl AxmaToBoit» A.M.Kauesnu noguépkusaer,

YTO BaKHYIO POJIb B CTAHOBJICHWU U B3POCICHUHM TBOpPYECTBA MO3Ta ChIrpajia CeBepHasi CTOJIMIIA,
OBbIBIIAsl B Ty MOPY KYJBTYPHBIM HEHTPOM CTPAHBL: «ITOT TOPOJ BIOXHOBIISUI U COIPOBOXK/IAT BCIO
e€ xu3Hb» [1, ¢.848]. ObOpamasce kK n3yuenuro obpasa IlerepOypra B TBOpuecTBe A.AXMaTOBOH,
J.b.AOnypaumoBa JienaeT akleHT Ha peaIMCTUYHOCTH CO3/1aBa€MOM IO3TOM KapTHHBI rOpojaa U
noauépkuBaet, uro ropoj [lerpa ans A.AXMaToBoil — 3TO HE TOIBKO (DOH AJISL TUPUUECKUX CIOKETOB,
a ux HeoOxoammoe Havano. Oco0oe BHUMAaHME aBTOP CTAThU YJEINSET MOHATHIO «IIEeTepOYypPrcKuit
TeKCT», BBeAEHHOMY enlé B 1980-x r.r. H.B. Tonoposeim [2, ¢.33].
Nzygas obpa3 IlerepOypra B ympuke A.AxmartoBoid, E.FO.MypaToBa cormocTaBisieT 0COOCHHOCTH
XYJO’KECTBEHHOM pealn3alud MOHATHS «TOpoa» B TBOPYECTBE MPEACTABUTENEH pa3IHMYHbIX
JIUTEPaTypHO-XY/I0’)KECTBEHHBIX HANpaBICHUN M TeueHUM (POMAHTU3M, CUMBOJIU3M, AKMEU3M).
Taxxe aBTOp MOAUEPKUBAET PEATBLHOCTH M OCSI3aEMOCTh CO3/1aBa€MOro IMO3TOM obOpasa ropona,
BOOpaBIiero B cedst BcE MHOrooOpaswe >KM3HEHHBIX BIICUATICHUH A.AXMaTOBOH, CBS3aHHBIX C
[TerepOyprom [3, ¢.58-61]. OcobeHHOCTH BOCIpHUATHS U M300paskeHus: ropoja Ha Hese B nupuke
A.A.AxmatoBoil meitTaetcsi nouATh A.C.Berposa [4, ¢.384-387]. K.A.KomockoBa mpociexuBaeT
aBoTIONIKIO 0Opasa [lerepOypra B nupuke A.AXMaToBoi [5, ¢.274-276].

ABTOpBI HUCCIEAOBAaHUN OOpaIaTCcs K aHAIM3y 00pas3a ropoja Kak B KOHTEKCTE JIUPHUKU
A.AXMaToBOil B 1eIOM, TaK M B XYyJ0XKECTBEHHOM IPOCTPAHCTBE OJHOTO KOHKPETHOIO
npousBeneHus, Kak, Hanpumep, B.C.bucemOaeBa, mnpeanpuHsBIIas IONBITKY  aHAIU3a
ctuxotBopeHus «Hannuce Ha kaurey [6, c.112-114]. K ananu3y oAHOro CTUXOTBOPEHUS B KOHTEKCTE
n3zydenus oOpasa [lerepOypra B nmupuke A.AxmaroBoil oOpamaercs u A.C.BacunbeBa, 1enast aklleHT
Ha KOMITO3UIIMOHHOM CBOeoOpa3uu Tekcta [7, ¢.80-84].

Ananmu3upys Tekct axmaToBckux mpousBeneHui, H.A.Ceranm u O.ILIypuk msrTarorcs
MOHATH creuu(puIeckue 0COOEHHOCTH SA3BIKOBOM peanu3alnuu o0pasza ropoja B CTUXOTBOPEHHSX
103Ta, NOCBSIIEHHBIX TeMe U 00pa3y llerepOypra, fenas akleHT Ha ONpeAesIeHUN UHANBU Ty alIbHO-
aBTOPCKOM crienuuKy perpe3eHTaluu ropoja Ha HeBe B «metepOyprckoM TekcTe» A.AXMaToOBOR
[8, c.121-128].

Hepenko aBTOpel ucclieJoBaHM, TOCBIIIEHHBIX 00pasy IletrepOypra B nupuke
A.AXMaToBoM, 00paaroTCcs K YCTAaHOBJIEHUIO CBSI3€H U IPOBEJICHUIO Mapaljiesiell MexX1y pa3HbIMU
ropojaMu Kak B KOHTeKcTe TBopuecTBa omHoro modTa (C.D.Jlanunosa mumer o Ilerepbypre u
Benernuu B panneit nmupuke A.AxmaroBoi, H.B.BmamumupoBa B kauecTBe mapasuiend BBHIOMpAET
[Mapux, B.C.ITonumyk — MockBy), Tak ¥ B IpoU3BeACHUsAX pasHbix aBTopoB (.H.I'pummna B
KadecTBe MHOTO MOJ0ca roBopuT 0 Mockse M.1BeTaeBoii).

Tak, B crarbe, nocBiaméHHON «YéTkam» A.Axmaropoii, C.D.JlaHnioBa B KadyecTBE
napajuiesiu paccMaTpuBaeT 00pasbl IByX ropoioB — IlerepOypra u Benenuu. O6paiiast BHUMaHuE Ha
OM30CTh 00pa3oB, aBTOP, TEM HE MeHee, JeNaeT aKIeHT Ha OOHAPYKMBAEMBIX €0 PazNUYHsIX B
XYJ10’KECTBEHHOM BOIUIOLIEHUH JIBYX ropoioB [9, c.63-69]. H.B.BnaaumupoBa roBOpuT 0 €AMHCTBE
BocHpusaTUs Tparndeckux coOwbituii [lapmxka u IlerepOypra / JleHuHrpaga B XyI0KECTBEHHOM
co3zHaHnn A.AxmaroBoi. [lapamensHo aBTOp pa3BUBAET TEMY I'PaKIaHCKOro HazHadeHus 11o3ta n
[To33uum B Poccum [10, ¢.10-15].

N3yuas crnenuduky Xym0KECTBEHHOTO BOIUIOMICHHWS] B MPOM3BENCHUAX A.AXMaTOBOM
001rkoB MockBbl u Cankt-IlerepOypra, B.C.ITonmumyk oOparmiaercs k aHaIM3y MeTaoprHiecKkoro
o0pa3a ropoja B CTHUXOTBOPEHHUSX IM03Ta. Takke aBTOp CTaTbM OTMEYAaeT, 4YTO LIMPOKOE
WCIOJIb30BaHNE B XYJI0)KECTBEHHOH JUTEpaType UMEH COOCTBEHHBIX M MHTEPEC JIMHTBUCTOB K HX
(GYHKIIMOHUPOBAHUIO B  XYJIOKECTBEHHOM TEKCTE CIIOCOOCTBOBAIM (OPMHUPOBAHUIO HOBOTO
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HaMnpaBJI€HUS B OHOMAcTUKE — oHoManodTuku [11, ¢.79]. JI.H.I'pummHa akueHTupyeT MnoJIpHOCTb
XYZ0KECTBEHHOTO BOIUIOIIEHUSI 00pa30B JBYX POCCHICKHUX CTOJHI] B TBOpUECTBe A.AXMaTOBOW U
M.IBeraeBoii [12, ¢.298-301].

Taxoke aBTOpBI pabOT OOpaIIalOTCs K COMOCTAaBUTENBLHON XapakTepucTuke ropoza [lerpa B
IIPOU3BENCHUAX PAa3HBIX XYJIOKHUKOB, IIPEACTABIAIOIUX OJHY IIOITHYECKYI0 »3Moxy. Tak,
C.A. X0OMSIKOB U3y4aeT «XyA0XKeCTBeHHBIN ropo» (00pas [lerepbypra — [lerporpana — Jieaunrpana)
B IPOM3BEICHUAX IIeoro psga pycckux modtoB CepeOpsHoro Beka — A.bioka, B.bprocora,
A.benoro, A.AxmaToBoii. B yacTHOCTH, aBTOp MOTYEPKUBAET, YTO H300PAKEHHBIN HA TTOATHYECKUX
crpaHunax A.AXMaroBod ropoj; BoOpax B ceOs MNPUMEThl MNPEAbIIYIIUX XYJI0’KECTBEHHBIX
Borutomienuii [lerepOypra B npousseaenusx A.C.Ilymxkuna, A.bioka, A.benoro u apyrux aBTopos,
0o0OpaTUBIIUXCS K OCMBICIEHHIO 00pa3a ropoaa Ha Hese B pa3sHble HCTOPHUECKUE U JINTEPATYPHbIE
smoxu, u ompexaenser IlerepOypr A.AXMaTOBO Kak «MOLIHOE HOJHM(POHMYECKOE PE30HAHCHOE
npoctpanctsoy» [13, ¢.127].

[lerepOypr Hepeako Ha3bIBAIOT CTONWIEH T1033un A.AxMaTroBoil. B Bocmpusatuu
COBPEMEHHHUKOB OHA ObLIa IIOITOM UMEHHO MUTEPOYPIrCKUM, XOTSI Ha CTPAHHUIAX €€ MO3TUYECKUX
IIPOM3BEACHNUN yHnOMMHaITC pasHble ropona. HWccnenosatens C.M.Kopmuios cnpaseminso
noxuépkuBaer, uro IlerepOypr 3aHMMaeT LEHTpPaAJbHOE MECTO CPEIu YINOMHUHAHUN B 033U
A.AXMaTOBO ropo/IOB U MHBIX HACEIEHHBIX IMyHKTOB: «bimkaiiiiee k [lerepoypry Llapckoe Cero,
B KOTOPOM IIPOILJIO MPAKTHYECKU BCE IETCTBO U 0Tpo4YeCcTBO AHHBI [ OpEeHKO, B aXMaTOBCKOMN 033UN
Ha BTOPOM MECTE MOCJ€ HET0, HO C OTPOMHBIM OTPBIBOM: 28 TeKCTOB Ha one 81» [14, c.136].

JeiictBuTensHo, A.AXMaTOBa He OblJIa TO3TOM MCKIIIOUUTEIBHO FTOPOACKUM, I1ETepOYypPrcKum
WM JIEHUHTPAJICKUM, CBSI3aHHBIM TOJIBKO C OJHUM ropojoM. Tem He MeHee, rpaj [lerpa ¢ nepBbix
CTUXOTBOPEHUH 3aHsUI BAXXHOE MECTO B €€ IT033UHU U COXPaHWII Ty IO3ULMIO HaBceraa. A.AxmMarosa
co3maér oopassl Llapckoro Cena u Mockssl, [leteproda u I1aBnoscka. Ecte ynomunanus o Kuese u
Hosropone, o apyrux Oonbiux U Manbix ropojgax. Ho Bengymiee mecto B €€ TBOpUECTBE 3aHUMAET
[TeTepOypr.

A.AxmatoBa Ha3biBana [leTepOypr «CBOUM ropoiom», U BCsl €€ )KU3Hb HaBeKH Oblila CBA3aHa
c HuM: «Beap nog apkoii Ha ["anepuoii / Hamm Tenn HaBceraa...». [103T roBopUT, 4TO HU Ha YTO HE
npomeHsieT «['paHuTHBII TOpoA cnaBbl U Oensbl, // LIupokux pek custoruue Jibapl, // becconHeunsie,
Mmpaunbie cajpl // Y ronoc My3bl €11e CIBIIITHBI.

VYKe CTUXOTBOpPEHMS paHHUX cOOpHUKOB A.AxmartoBoil «Beuep», «Hétku», «benas cras»
cpa3y ke 3agBWJIM 00 aBTOpe Kak O IO3Te TIJIaBHBIM o0pa3oM mnerepOyprckom. E€ Ha3biBamm
«TIEBLIOM» 3TOr'0 TOpPOJIa, HE3aBUCUMO OT TOT0, KaK MEHSAJIOCH ero Ha3BaHue. 1o 0wl [leTepOypr,
3atem — [letporpan, Jlenunrpan, Ho A.AXMaToBa 3HaJIa ¥ JIIOOUJIA TOJIBKO 3TOT TOPO/I, KaK Obl OH HU
Ha3bIBAJICS.

[To cBUIETENHCTBY HOJIEH, OJTM3KO 3HABIIUX A.AXMaTOBY, €€ 00pa3 COBEPILIEHHO HE OT/IETTUM
ot obpa3za I[lerepOypra. [Ipuuém 3TO OpraHnueckoe eAMHCTBO MPOSBUIOCH BO BCEM — U BO BHEIIIHEM
oOnuke (BcnmomHuM, O.ManzaenbpmtaM NoAYEPKUBAN «cmamyapHocmby A.AXMaTOBOHM), U B
MOBEJICHUH, U MaHepe FOBOPHUTh, U B MOITHUECKOM cTpoe Jupuku. E€ obpa3 y Bcex mpodHo ObLI
coenunéH c [lerepOyprom, [lerporpagom, Jlennmarpagom. Bech 06k A.AXMaTOBOM: €€ oexaa u
npuyécka, € 0caHKa U TUXUHU IoJ0C, — FTApMOHHUPOBAI HIMEHHO C 3TUM F'OPOJIOM, BO BCEM OBLIIO HEYTO
COBEpIICHHO NEeTepOyPIKCKOE, JIGHUHTPAJICKOE.

HccnenoBatenu mogu€pKUBAIOT, YTO Hayano (OpMHpPOBAaHHIO o0Opa3a ropoja B JIHMPHUKE
A.AxmaToBoil Kianér wuHTepwep. lloaTBepxaeHue STOMY MBI BHUAMM B OJHOM M3 PaHHHUX
CTUXOTBOpEHUIN «MOII0Ch OKOHHOMY JIydy...». COJIHEUHBIN JIyd BECEJIO UIPAET Ha MO3EJICHEBIIEH
M€Y PYKOMOWHHMKA, OKUBIIAIOIIEH NHTEPhEP BEUEPHEN «XPAaMUHBI ITyCTON», KaK Ha3BaHA KOMHATA.
WHTepecHo, 4TO MEpBOHAYAIBHO 3TO CTMXOTBOPEHHE MMENO JPYroe Ha3BaHUE: B aBTorpage oHO
npecTaBieHo Kak «Interieur». A.AXmMaroBa oJaraia, YTo ropo/i IBJII€TCSl 4aCTbI0 MHOTOOOPa3HOIro
BHeIHero Mmupa. Ho ropos takke BeICTynaeT v B MHOM unocracu — [letepOypr cTaHOBUTCS O0JIBIINM
BHEUTHUM MHPOM JUIsl OTAEIBHOTO JI0Ma, KOTOPBI HMEET CBOW MHTEPhEP.

B nmyxe HOBOI MO3THYECKOH MIKOJBI, ¢ KOTOPOI OBLIO CBA3aHO paHHEE TBOPYECTBO I03TA,
A.AXMarToBa TOYHO ITOAMEYAET JETAIN HHTEPHEPA — 3TO CBEUU B TOCTUHOW U B CHIAJIBHE, TOCKYIOLIHE
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1o o6ylakaM IBETHI U MTHIIBI HA CTE€HAaX, OETU3HA IITOPHI U CTEH, KENTHIM KPYT OT JaMIibl, TyMOBI
BJIOJIb JIOPOTH JIO BOPOT, apoMar po3 Ha Teppace (cTuxoTBopeHus: «O0Man», «JIBa CTUXOTBOPEHHUS,
«Kpyr ot namribl )XENTHIN. .. », «[lecHs mocaeaHeit BcTpeun» ).

HaspiBast ropon wiu obpamiasck Kk HeMy, A.AXMaToBa UCIOJB3YET Pa3HBIC €r0 «UMEHA»:
ropoa, rpaxa, cronwuia, llerepOypr, rpanm Ilerpa, Ilerporpan, Jlenunrpan. Ilo wactoTHOCTH
yIOTpeOIeHHsI IEPBOE MECTO 3aHUMAET CTapoe Ha3BaHHE TOPO/a.

Hnst ctuxorBopeHuit A.AXMaTOBOM XapaKTEpHBI KJIACCHMYECKas CTPOMHOCTh U CTPOTOCTb,
CUMMETPUYHOCTh U rapMoHMs. To ke camoe CBOMCTBEHHO M ropoay Ha HeBe — TopxkecTBEHHOCTH
yIJIML, CUMMETPUM CKBEPOB U MApKOB, MPaMOpy M TPAHUTY OCOOHSAKOB, CTPOTUM cobopam u
BEJTMYECTBEHHBIM KOJIOHHAM, HAOEPEKHBIM U (DoHAPSIM.

B mnpowusBeneHmsix, oOpaméHHbIXx K oOpazy u Teme IlerepOypra, A.AxmaToBa YacTo
YIOMUHAET PA3JIMYHBIC YTOJKH TOPOJa U OOBEKTHI APXUTEKTYPhl. DTO MOTYT OBITH IPOCTO
abCTpaKTHBIE YJIHUIIbI, MOCTHI U 3[aHUSI, CO3/IAIOLINE «HHTEPhEP» MPOU3BEACHUS U OOIIYI0 KapTHHY
ropoxaa. Tak, B ctuxoTrBopeHun, HanucaHHoM B [letepOypre B 1917 roxy, unraem:

Kak nrowaou 3ti o01IMpHEI,
Kak rynku u kpyTsl mocmui!
Bort ué€pnblie 30anbs KauHyTCS
U na 3emuio s ynany...
(«Kaxk mmomaay 3T OOIIUPHBL. . .»)
W nanee:
Mumo 30anuii, TIe Mbl KOIJa-TO
Tanuesanu, muiIu BUHO. ..
(«IToGer»)
N y 06opya yrpromblii 4acoBoi
['nsnut, cepasich, Ha OalIEHHBIE CTPEIIKHU.
(«Houbro»)
Ho 3amomuuTcs 6ecena,
JIBIMHBII TTOJIZIEHB, BOCKPECEHBE
B oome cepom u BeICOKOM
Y Mopckux BopoT HeBbl.
(«4 mpua K Mo3Ty B TOCTH. ..)»)

C nmpyroil CTOpOHBI, 3TO MOTYT OBITh KOHKpPETHBIC 3IaHHs W yiuIbl: JoM Ha DoHTaHKe,
[TerponasnoBckas kpenocts, McaakueBckuii cobop, CMOIBHBIN 1BOpEI], 1o0M MeHbInKkoBa, Moiika,
lanepnas ynuna, mnporanyBmasics oT CeHarckol Twiomaad a0 HalepexHoit Hoso-
AJIMUPaANTENCKOTO KaHalla, U UHBIE YIIOMSHYTBIE IOTOM 3aHUSI.

BHoBb Hcaxuii B o6naueHbe

N3 nurtoro cepedpa.
CTBIHET B TPO3HOM HETEPIEHBE
Konp Benukoro Iletpa.
(«BuoBb Hcakuii B 0OnaueHsbe. ..»)
Benw o apxoti na I'anepnoti
Hamum Tenun HaBcerna.
(«Ctuxu o [lerepoypre»)
[Tap BanuT U3-110/ IAPCKUX KOHIOIIEH,
[Torpy:xaercst Moiika BO TbMy,

B rpo3nbix aiicoeprax Mapcoso noine,
W Jlebsncvsa NEXUT B XPyCTANSIX. ..
(«["omoBITMHY MOCTEAHIOI MPA3AHYH. ..»)
A.AXxmaToBa yIIOMUHAET U «LAPCKUH JOM»:
Kak st 3amoMHMIIa BEICOKUHN yapckuti 0om
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W I1emponasnosckyro kpenocmo!

(«B nocneauuit pa3 Mbl BCTPETUIIUCH TOT/IA. ..»)

B cruxorBopenun «Jlenunrpang B Mmapre 1941 roma» mosT BCIIOMHUHAET 3HAMEHUTHIE
coJIHEeYHbIE Yachl Ha (pacage HayronpHbIX manar, 6Jeck neTepOyprcKux MInuiae 1 0TOIecK HEBCKUX
BOJ:

Cadran solaire Ha MEHIIIMKOBOM JJOME.
[TonHsB BOJHY, IPOXOIUT MAPOXO/I.

O, ecTb 1M YTO Ha CBETE MHE 3HAKOMEH,
YewMm mmmmieii 01eck 1 0TOIECK ATHUX BOI!
Kak menouka, yepHeeT nepeyok.
CansTcs BopoObU Ha IPOBOJIA.

Y Hau3ycTh 3aTBEPKEHHBIX ITPOTYJIOK
CoJenslif MPUBKYC — TOXKE HE Oena.

Crnemyer NOQYEpKHYTh, YTO, YIOMHHAs 3/JaHUS KOHKPETHBIE WJIM 3[JaHHs BOOOIIE,
A.AxmaroBa ocoboe 3HaueHHe NpuAaéT TakUM o00pazaM, Kak IIepKOBb, XpaM, MOHACTHIPb,
KOJIOKOJbHS. OHM OOBIYHO OKpAIIEHbl B CBETJIbIE TOHA, a HETOPOIUIMBAas MEJOJUKa CTUXa U
BO3BBIIICHHAS JIEKCUKA CO3JaI0T aTMOc(epy 0co00i TOPKECTBEHHOCTH.

Baxnyto ponb B cozmanuu 00pasa ropoja urparoT oopassl rogeil. OnHu U3 HUX U300pa’KeHbI
oApoOHO, APYTHe — MPOCTO YIOMSHYTHI TO3TOM, HO BC€ MX MHOrooOpa3ue 0OBbIYHO JIENST Ha TPU
THUTIA: 9TO JIFOJH, TaK WM MHA4Ye CBsA3aHHBIC ¢ ucTopuel [lerepOypra u ero KyabTypHOI aTMOC(epoid
(ITérp Ilepmorit, A.C.Ilymkun, H.A.Hekpacos, ®.M.JlocToeBckuii u npyrue); JrOAH, CBSI3aHHBIE C
¢daktamu Omorpadum 1mosta; o0pas3bl «XYHZOKHHUKOBY», 00pa3bl «JICHUHTPAALEBY», 00pa3bl APY3eH.
Haubonee yacto ynomunaercst umsi Ajekcanapa bioka, kotopblit 1151 A.AXMaToBoil ObLIT HE MPOCTO
BBIJIAIOMIMMCSL TTO3TOM, HO M, KaK OHAa TOBOPHJIA, «YEJIOBEKOM-3IIOXO0i», 0COOBIM «KYJIbTYpHBIM
CIIOEM» POJTHOTO rOpoJia.

..." Hous IleTepOypra.
... Berep ¢ 3anuBa. A TaM, MEXAy CTPOK,
MuHys 1 axu 1 OXH,
TeGe ynbiOHETCS npe3puTenbHo biok —
Tparnueckuii TEHOP MOXH.
(«M B mamsaTH 4Y€PHOM, MOIIAPUB, HANIEMIB. ..»)
Wnu B 1pyromM CTUXOTBOPEHHUH, HA4ajgo KOTOPOrO HAIIOMUHAET O 3HAMEHUTHIX cTpoukax A.bmoka,
YUTAEM:
OH npaB — onsATh GOHAPB, ANTEKA,
Hesa, 6e3mosBHe, TpaHMUT. ..
Kak maMaTHHK Hayally Beka,
Tam 3TOT YeoBeK CTOMT. ..
(«OH npaB — onATh (hoHApb, aNTEKA. ..»)
ITo cBumerenbcTBY camoii A.AXMaTOBOM, 3TU CTPOKU BIIEPBBIC OBUIM MPOYHTAHBI €0 Ha Bedepe
namsata A.bnoka B 1946 rony Ha criene JI[pamatuueckoro tearpa [15].

B co3nanuu o6nuka [TetepOypra BaxkHYyI0 pOJIb UTPAIOT HE TOJIBKO 00pa3bI-J0I1, HO U 00pa3bl-
npeaMeTsl. OTMETHM, UTO SIPKHE IITPUXHU K OPTPETY TOpoAa 100aBIsIOT MOBTOPSIOLINECS 00pa3bl.
K ux yncny npexsne Bcero oTHecEM (GoHaph U caf.

®doHapb SBISIETCS ONHON W3 HamOoisiee BbIpazuTenbHBIX netaneit [lerepOypra. Ilopoit on
BBI3BIBAET ONPEEIEHHBIE IOITHUYECKHE ACCOLMALINN.

OH npaB — onsATh (OHAPB, anTeKa,

Hega, 6e3mosBHe, TpaHMT. ..

(«OH mpaB — omsITh GOHAPH, aITeKa. ..)»)

@doHapu co37ar0T BEChMa Pa3HyI0 3MOIIMOHAIBHYIO aTMOC(Epy: OHHU JIBIOT CBET TO HCENMUbLIL,
30710motU N c8excull, TO — N02peOanbHblll, POXKAAS y UNTATEII pa3IMuHble HACTPOCHHUS.

W3 TropeMHOT0 BBIHBIPHYB Opea,

®donapu norpedaabHO TOPAT.
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(«"omoBUTMHY TIOCTIEIHIOO MPA3AHYH. . .»)
bes gonapeii, kak cMoIb ObUT YEpEH HEBCKUI Ba,
['myxast HOUb BOKpPYT CTEHOH CTOSIIA. ..

(«TeI BeIIYMAT MEHS»)

JIOBOJIBHO YacTO B CTUXOTBOPECHHSIX A.AXMaTOBOM BCTpeuaeTcst oOpas cazga. [1oaT ucnonbsiyer
CJIOBO «CaI» U B MPSIMOM, U B MIEPEHOCHOM 3HA4YeHUAX. B Havane ctuxorBopeHus «JleTHuit cagy
II03T TOBOPUT: «S K po3aM Xouy, B TOT €IMHCTBEHHBIN CaJ...», [JI€ 3a KPACUBOU OTpaZiol KpacyroTcs
cratyu. Ho can nnst A.AXMaToBOM — 3TO U MECTO BJIOXHOBEHHUSI, MECTO, TJI€ SIBJISIETCS cMyTJiast My3a.
Ho nymino tam, u s npoGpaiace B caj
B3rnsiHyTh Ha 3BE€3/1b1 M IOTPOTATH JIUPY.

(«Houbtoy)

A Haj cMyTJIBIM 30J10TOM MPECTOJA

Pasropascst 60xuii cag Tydei. ..

(«Jounro mén yepes mois u céna...»)

A.AxmaroBa pucyet IletepOypr B pasHoe Bpems roga. C MO3THUYECKUX CTPOUEK BCTAIOT
OCEHHHE TIEH3aKU, PA3IA0TCS OCEHHUE WENOMbl, TPYCTAT OCeHHUe NUNbl, TIPOJIETAIOT OKMAOPbCKUE
OHU, HOAOPbCKUE OHU, BOSHUKAIOT CEHMAOPbCKUe cmpoky M T.J1. 31€Ch K€ Mbl YUTAEM O MAlCKOU
Heee, BeceHHeM oape U ecenHem eempe. Ho daiie Bcero most n300pakaeT ropoji 3MMHEI0 TTOpOil.
3uma B IlerepOypre TamHCTBeHHas, Oenas, amMma3Hasi, 3aCHEXEHHas, ¢ OOJIeJCHENIbIM CaJloM, CO
CHEKHOKO HOYBIO, C MOPO3HBIM COJIHUEM B SIHBAPCKUU MOJIICHb. ISl cO3MaHusl 3UMHEN KapTHUHBI
A.AXMaToBa IIUPOKO UCIIONIB3YET «3UMHUE» CIIOBA: MOpO3, 1€0, aticbepe, 8vioea, cHez, Cy2poo, unell,
Memenb, USMOPOCH, TbOUHKU, CHEHCUHKU U T.I1.

Becbma BbIpasuTeneH o0pa3 meTepOyprckoil 3uMbl B CTUXOTBOpeHHH «[0qoBIIMHY
IIOCJIEIHIOIO MIPA3IHYH. . . »!

Haimeit nepBot 3uMbI — TOM, aTMa3HOM —
[ToBTOpsieTCS CHEXKHAsA HOYb.

B rpo3zsbix aiicbeprax Mapcoso moie,
W JIeOsiKbs IeKUT B XPYCTAIIAX. . .

W, BHE3aIIHBIM COT'PETHIN JIyUYOM,
CHexHbII pax Tak TEIIo cepeOpuTcs.
B ctuxorBopenusix A.A.AxmaroBoii [lerepOypr n3o0paxen B pazHoe BpeMs cyTok. Ho gare
BCEro Mo3T u3odpaxaet ropo]i Ha HeBe BeuepoM U HOUBIO.
bes onapeii kak cMoab ObLT Y€pEeH HEBCKUH Bal,
I'myxast HOUb BOKpPYT CTEHOM CTOSUIA. ..
(«TsI BBLIYMAT MEHS»)
Crout Ha HEOE MecCsIIl, UyTh KUBOMH,
Cpenp 00J1aKOB CTPYSIIMXCS U MEIIKUX,
N y nBopua yrproMslii 4acOBOU
I'naaut, cepasick, Ha GalIeHHbIE CTPEINIKH.
(«Houbto»)
Hameit nepBoii 3UMBI — TOH, alIMa3HOU —
[ToBTOpsieTCS CHEXKHAST HOYb.

[Tap BanuT M3-110/1 TAPCKUX KOHIOIIICH,
[Torpyxaercs Molika BO TbMy,
CBeT yHBI KaK HAPOYHO, MPUTYIIICH,
U xyna mpl uaém — He oMMy .
(«"'omoBUIMHY TIOCTIEIHION MPA3AHYH. . .»)
Ho B [TerepOypre yacto ObIBatOT Oelbie HOUM. FIMEHHO B 3TO BpeMsi MPOUCXOIST CBUIAHUS C
My3oii. benbie HOYM — 3TO HOYH JTFOOBH.
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3nech menyyTces Oesble HOYH MOU
O 4beli-TO BEICOKOW U TAWHOU JIFOOBH.
(«JleTHuit camy)

B uzo0paxenun obpaza IlerepOypra B mpousBeneHusx A.A.AXMaTOBOW BeCbMa OIIyTHMBI
MyIIKUHCKUE TPAJUIUU, WUTPaBIIME 3HAYUTENbHYIO posib B 1mod3uu CepeOpsHoro Beka. OHu
BOIUIOTWJIUCh B TEMAaTHKE INPOU3BEICHHUM, MX IMOITHUYECKOM CTPOE, CHUCTEME XYJ0’KECTBEHHBIX
obpazoB. Kak cripaBeyBo otmeuaet Y.M.I1lapunoBa, «pycCKuii MO3THUUECKHUIN «CEPEOPSHBIN BEK»
BCEMU KOPHSIMH YXOJUT B «BEK 30510T0i», B TBopuecTBO A.C.Ilymxkuna. K umenn A.C.IlymkuHa, k
€ro TBOPYECTBY HEM3MEHHO TsAHYJach mo3tudeckas Poccus Cepedpsinoro Beka. «[lymkuHu3zm» ObL1
BEAYIIUM JINTEPATYPHBIM HAIIPABJICHUEM Ha pyOeke BEKOB, MyIIKWHCKUE TEMBI U TPAIUIIAN IIPOYHO
1 HaBcerJa Bomuiu B mod3uio CepeOpsiHoro Beka» [16, ¢.156]. B wacTHOCTH, 3TO MPOSIBUIOCH B
CO3JIaHMH Ha MOATUYECKHX cTpaHuax A.A.AxmMaToBoii oOpa3a ropona Ha Hese.

Ha Hepa3pbIBHYIO CBSI3b TaKHX JIBYX BaXKHBIX I A.AXMaTOBOI MO3TUYECKUX (PEHOMEHOB, KaK
«IlerepOypr» u «IlymkuH», yKa3pIBaeT 3arjaBUe OJHOrO0 H3 pas3aenoB kHuru A.l.Yaruna,
nocBsAmEHHOM akmen3my: «Ilox 3nakom Ilymkuna u [TetepOypray [17, ¢.85-95].

[leTepOypr, BcTAlOMMIA C TOATHYECKUX CTPAHHIl A.AXMATOBOM, XapaKTepU3yeTcsi HEKOTOPOU
JIBOMCTBEHHOCTHIO. C OJJHOW CTOPOHBI, ITO TPAAULIMOHHBIA 00pa3 BENUKOJIECIHOIO ropoja B AyXe
MYIIKAHCKUX TPATUIMNA: 3TO TOPOJ TapPMOHHUH U KPACOTBI, TOPOJ UYOeCHblll, NbIUUHbIU, OUBHDII,
C8AUJeHHBIL, CNOKOUHDIL, CMPOUHBIL, CMpocull, 8enu4assii, 2opoenussiii. C Ipyro CTOPOHHI, MOIT
pucCyeT coBeplIeHHO nHOM 00suK [leTepOypra: TOpox mémnbiil u myManHblil, YeproMulil U MPAYHBL,
CMPAWHbLI U MEPMBBLL, MO «20P00 80 M2iiey, THOUMBLU «20PbKOU TH0008bIOY.

Ha takyro 0coOOE€HHOCTb, KaK pa3IBOCHHOCTH 00pa3a axMaTOBCKOT'O TOpoJia, oOpamiaeT BHUMa-
nue E.}FO.MyparoBa, kotopas noguépkuBaeTt, yTo IleTepOypr BHICTyIaeT B IPOU3BEICHUIX [103Ta B
nByx unocracsix. C onHoit croponslt, 31o ropof Ilerpa [lepBoro, ropo BEJIMKUX CBEPILIEHUH, ClIaBbl
u Bennuust Poccun. C npyroi CTOpOHBI, 3TO LEHTP KYJIbTYPBl — FOPOJ XyAOKHUKOB, My3bIKaHTOB,
nucaTtesei, Mod3ToB: Bce OHM ki B [lerepOypre; 31ech OHM CO37aBajii CBOM TBOPEHHS, 3[1€Ch X
TeHHEeM posKaaiachk ocodas XyaoxkecTBeHHas atmocgepa [3, ¢.58].

Oco0yto poib B CO37JaHUU 00pa3za ropojia UrparoT pa3HOOOpa3HbIe 1[BeTa U Kpacku. Cremyer
MOYEPKHYTh XapaKTEPHYIO U1 A.AXMaTOBO! OAHOTOHHOCTB KOJIOpUTa. E€ 0331 He CTONBKO Kpa-
COYHa, CKOJIbKO rpadguuHa. Tem He MeHee, B CO3/laHuu 00pa3a ropo/ia 1BeTa U Kpacku UrparoT BbI-
pasuTenbHyto posb. Hanbosee yactoTHO ynoTpebieHue 6enoro u 4€pHOro 1BETOB.

benpiii uBeT — nro6uMbIi 1BeT A.AxmaTtoBoil. B cTuxoTrBopenusix o IlerepOypre Mbl BUIuM
benvlii Mocm, Oenvle KOJOHHbL, benbllli KaMmeHb, belvle cmpanuysl, Oenyio sxmy. B Tex ciydasx, Koraa
SIUTET «OEJNBIN» CBS3aH C MOHITHEM HEMaTepualbHbIM (Hanpumep, Oemnas Bpiora, 6enoe He0Oo U T.11.),
HAa TEPBbIN IUIaH BBICTYNAET HKCIIPECCUBHASI POJIb CIIOBA, BBIPAKAIOIIET0 YMOLIMOHAIBHBIE OTTEHKH.

UEpHBIi LIBET TOXKE IIUPOKO IPEACTaBIECH B M033UU A.AXMaTOBOW: uéproe Hebo, uéphvie
8emKu, YEpHbLLL gemep, YEPHLLU cao, 4épHble doma U T.11. Hapsiny ¢ snureTom «uépHblit» A.AxmaToBa
4acTo 00paIIaeTcs K CJI0BaM «TEMHBIN, «KMPAYHBIN, CO3TAIOIINM ONPEACTEHHBIN MOIMOHATBHBIN
HACTPOU (Mpaunble cadvi, MEMHbLL 0OM).

Hapsiny ¢ u€pubiM u 6enbiM, U1t modTuku IlerepOypra xapakrepeH M KpacHbIM LBET. DTOT
I[BET, CaMblii HACBILIICHHBIM, MPEACTABICH PAa3HBIMU OTTEHKAMH: KPACHbIL OOM, KPACHBIU KAMUH,
bazposvlii KOCMEP, 4epe8OHHO-0bIMHAA 3apsl, MAIUH08oe colHye U T.. Pexe BcTpeuaeTcs KENTHIN
LBET: HCENMBIU MOCH, HCENMBIU OOMUK, HCENMOE CONHYE, HCENMDBLU POHAPH, PABHOOYUIHO-HCENNBLLL
02onb ceevetli u Op. llBera cuHM, 3eNEHBIN, PHIKUMN, IIEPIaMyTPOBBII BCTPEUalOTCsS COBCEM PEAKO U
MPEACTABICHbI €AUHUYHBIMU CTUXOTBOPHBIMU ITPUMEPAMHU.

I'oBopst 00 3BOmIOIMK 00pa3a roposa B n300paxeHnn A.AXMaTOBOH, CIIEyeT OTMETUTh €T0
pa3BuTHe oT peanbHoro IlerepOypra (mepBbie KHUTH) B cTopoHy IlerepOypra uppeanabHOro (KHura
BOCBMasi).

Urak, obpa3 IlerepOypra B nupuke A.AXMaTOBOW XapaKTEPHU3YyeTCs IMPEIMETHOCTHhIO MU
JeTaTM3UPOBAaHHOCTHI0. OH OKpAIlIeH B Pa3JINYHbIC IBETA U MIPE/ICTABIICH B Pa3HBIX AMOLIMOHAIBHBIX
TOHAJIBHOCTAX, OTPAKAIOMIMX CHIIy W TIIyOMHY YyBCTBAa IO3Ta K TOPONY, «TOPHKOW JIFOOOBBIO»
T00UMOMY .
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Abstract

Despite the fact that the ancient Turks were familiar with different writing systems for centuries,
handwritten and printed publications appeared quite late in the Kazakh language. For a long time
(from the 11th to the beginning of the 20th century), the population of the Kazakh steppes, like the
vast majority of Muslim Turks, used a regional version of the literary language of the Turks (S_9),
the graphic basis of which was the Arabic alphabet.

Originating in the 80s of the 19th century and spreading among the Muslims of Crimea, the
Volga region, the Urals and Azerbaijan, and then in Central Asia, Jadidism became a socio-political
movement whose goal was to reform the old system of Muslim education and update Islamic culture
taking into account modern requirements.

The educational activities of the national intelligentsia contributed to the growth of ethnic self-
awareness among the Turkic peoples and the development of their national culture. It led, for exam-
ple, to the fact that the Arabic alphabet, used by the Tatars of the Volga region and the Urals since
the 10th century, was modernized at the end of 1920 by removing letters that denoted phonemes
unusual for their speech and adding the necessary graphemes. Kazakh linguist Akhmet Baitursynov
created the first version of the Arabic alphabet, adapted to the phonological features of the Kazakh
language, in 1912 and refined the writing rules until 1924.

The relatively short period of existence of Kazakh writing is characterized by repeated changes
in graphic systems. Militant atheist Bolsheviks saw in the Arabic alphabet a means by which religious
literature was created, influencing the worldview of the peoples living in the USSR and professing
Islam. It was replaced by the Latin alphabet and, after a relatively short time, by the Cyrillic alphabet.
It should be recognized that the Latin script had one very important advantage over the Arabic alpha-
bet, which was the ease of writing alphabetic characters.

The policy pursued towards the small peoples of the Russian Empire by the tsarist government
and in the Soviet Union by the Bolshevik regime led to a reduction in their numbers, the gradual
disappearance of distinctive cultures that had existed for thousands of years and the assimilation of
national minorities. This trend is shown in this study using the example of the Kazakh ethnic group,
which (if the communist system had continued to exist) was destined for a sad fate. The acquisition
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of state sovereignty stopped this negative process, and the indigenous people of Kazakhstan had the
opportunity to preserve themselves, their culture and revive their language.

It is proposed that when developing spelling rules, we should be based on the phonemic prin-
ciple, according to which the letter in a word must correspond to the invariant of the phoneme, re-
gardless of its real, positionally determined sound. The problem of writing complex proper names in
the Kazakh language, as well as borrowed adjectives-internationalisms, is considered, while it is jus-
tified to use them without formalizing them with redundant affixes of adjectives; Attention is paid to
the issue of orthoepy and its connection with such a linguistic phenomenon as synharmonism.

According to the authors of the article, the transition to the national version of the Latin alphabet
and the improvement of spelling standards will contribute to the development of the native language.

AHHOTAIUA

HGCMOTpH Ha TO, 4YTO APCBHUM TIOPKaAM Ha MNPOTAKCHUU BCKOB 6LIJII/I 3HAKOMBbI Pa3HbIC
CHUCTEMBI IIMCbMa, Ha Ka3aXCKOM S3BIKEC PYKOIIMCHBIC M II€YATHBIC HU3JaHUA IMOABUIMCH JOBOJBHO
no3ano. Jlonroe Bpems (¢ XI mo Hauama XX Beka) HacelleHHE Ka3axXxCTaHCKUX CTENel, Kak U
I10AaBJIAIOIICC OOJIBIINHCTBO TIOPOK-MYCYJIbMaH, II0JIb30BaJIOCh PECruoOHaJIbHbBIM BapHaHTOM
JUTEPATyPHOTO sI3bIKa TIOPKH (S_%), rpadudeckoil OCHOBO# KOTOPOTo ObLT apaOCKuii andaBuT.

3aponuBmuiics B 80-x rogax XIX Beka u pacnpocTpaHUBIIMICS cpean MycyiabmaH Kpbima,
[ToBoikes, Ypana u AzepOaiimkana, 3areM — B CpenHelt A3uu, JpKaauau3M MPEACTaBIsLT coO0n
O6H.I€CTB€HHO-HOJ'II/ITI/I‘ICCKOC JABHIXKCHHC, LCJIBIO KOTOPOIro ObLI1a pe(bopMa CTapOﬁ CHUCTEMBbI
MYCYJIbMAaHCKOTO 00pa3oBaHHs M OOHOBJICHHE HCIAMCKOH KyJIbTypbl € Y4€TOM TpeOoBaHMU
COBPEMCHHOCTH.

[IpocBeTuTenbckas AeATEIPHOCTh HAMOHAIBHOM MHTEIUIMTEHIIMH CIIOCOOCTBOBAA POCTY

OTHHUYCCKOI'0O CaMOCO3HAHUA Y THOPKCKUX HAPOJAO0B, PA3BUTHIO HX HaHHOHaHBHOfI KYJIbTYPBI. Ona
IpuBeJa, HAPUMEpP, K TOMY, 4TO apabckuid andaBUT, UCMOIB30BABIINICS TaTapaMu [10BOKBS 1
VYpana naumHas c¢ X Beka, B KoHIe 1920 r. ObuUl MOJEPHU3UPOBAH IYyTEM HU3BATUSA OYKB,
0003HAaYaBIINX HECBOMCTBEHHBIC JUISI MX peud (HOHEMBI, W J00aBIeHHUS HEOOXOIMMBIX Trpadem.
Kazaxckuil s3pikoBes; Axmer balTypchlHOB co3jal MepByl0 BepcHio apaOckoro angaBuTa,
aJanTUPOBAHHOTO K (DOHOJOTHUUECKHUM OCOOCHHOCTSIM Ka3axCcKoro s3bika, B 1912 romy wu
nopabaTtbIBall MpaBuiia MUChMa BIUIOTH 10 1924 rona.
OTHOCUTENHHO HEOONBIION MEPUOJ CYIIECTBOBAHUS Ka3aXCKOW MHUCHMEHHOCTH XapaKTePU3yeTCs
HeO,HHOKpaTHOﬁ CMEHOH Fpa(i)I/I‘{eCKI/IX CUCTEM. BOI/IHCTBYI-OH_[I/IG aTEUCTHI-00IbIIEBUKA BUJICIN B
apaOckoM anaBuTe CpPEACTBO, C TMOMOIIBIO KOTOPOTO CO3/1aBajlach PEIMTHO3HAs JINTEPATypa,
BJIMAOIIAsA HAa MUPOBO33PCHUC HAPOJAOB, ITPOKNBABIINX B CCCP n HCITOBECAOBABIINX HCJIAM. brina
IMpoOBC€ACHA €ro 3aMCHa Ha JIAaTUHHUIY KW 4Y€pPE3 OTHOCHUTCIBHO HCHIPOJOJDKUTCIBHOC BpPEMA — Ha
KUPpHUIIIIHULIY. Cnez[yeT IMPU3HATD, UYTO JIATUHCKAA l"pa(bHKa HMEJIa OJHO OYCHb BAXKHOC ITPEUMYIIIECTBO
nepes apadCckuM andaBUTOM, 3aKIFOYAIOIIEECS B MPOCTOTE HAMMCAHUSI OYKBEHHBIX 3HAKOB.

HOJ’II/ITI/IKa, MpoBOAMBIHIAACA B OTHOLICHHUU MAJIBIX HApOJd0B Poccuiickoii HUMIICPUHU TNAapCKUM
IMPpaBUTCILCTBOM U B COBETCKOM COI03€ — OOJIBIIEBUCTCKUM PEXKUMOM, BECJIa K COKPAIICHHUIO HUX
YUCJICHHOCTHU, MOCTCIICHHOMY HWCUC3HOBCHHIO CYIICCTBOBABIINX HA IMPOTAKCHUU THICAYEIICTUN
CaMOOBITHBIX KYJbTYp U aCCUMWIIAONN HAIlMOHAJIbHBIX MCHBUIMHCTB. Ota TCHACHIINS ITOKAa3aHa B
JAaHHOM HCCJIICAOBAHUN Ha MNPUMECPE Ka3aXCKOro 3THOCA, KOTOPOMY (CCJ'II/I OBl MpoaO0JKaJloCh
CYIIIECTBOBAaHME KOMMYHHCTHYECKOTO CTpOsi) Oblla yroroBaHa medanbHas cyap0a. OOpereHue
roCcyaapCTBEHHOTIO CYBCPCHUTCTA OCTAaHOBUJIO 3TOT HETraTUBHBIN mnmponecc, nu KOpCHHOﬁ Hapoa
Kazaxcrana nomayyusn BO3MOXHOCTh COXPaHUTh ce0sl, CBOIO KYJIBTYPY U BO3POAUTDH CBOM SI3BIK.

[Ipemiaraercs npu pa3paboTke mpaBuil opdorpaduu OCHOBBIBATHCS Ha (POHEMATHUECKOM
IMPUHIOUIIC, B COOTBCTCTBHU C KOTOPBIM 6YKBa B CJIOBE OO0JDKHAa COOTBETCTBOBATHL HWHBAPUAHTY
(bOHCMLI, HC3aBUCUMO OT €€ PCAJIbHOI'0, MO3UIIUOHHO 06YCHOBJICHHOFO 3BYYaHUs. PaCCMOTpCHa
Hpo6neMa HAITMCAaHUA B Ka3aXCKOM SI3bIKE CJIIOXKHBIX UMCH CO6CTBGHHBIX, a TaKXKE 3aMMCTBOBAHHBIX
npUiIaraTCJIbHbIX-UHTCPHAINOHAJIIN3MOB, IIPH 3TOM 000CHOBAHHBIM I10JIATAETCS UCIIOJIB30BAHUE UX
6e3 odopmieHuss H30BITOUHBIMH addUKcaMH TNpuUIaraTelbHbIX; YJIEJIEHO BHHMMAHHE BOIIPOCY
Op(bOE)HI/II/I " CC CBA3U C TAKUM A3bIKOBBIM SABJICHUCM, KaK CHHTapPMOHHU3M.
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[lo MHEeHMIO aBTOPOB CTaThbU, MEPEXO] HA HAIIMOHAIbHBIA BapHaHT JATUHCKOro aidaBuTa u
COBEpIICHCTBOBaHKE HOpM opdorpaduu OyayT criocoOCTBOBATH Pa3BUTHIO POJTHOTO SI3BIKA.

Keywords: demography, Arabic alphabet, Cyrillics, Latin alphabet, orthoepy, spelling, bor-
rowed words

KiroueBble ciaoBa: aemorpadus, apabckuii andaBuT, KUPUIUIMIA, JATUHCKHHA andaBuT,
opdosmus, opdorpadus, 3aMMCTBOBAaHHBIE CIIOBA

CornacHO CTaTUCTUYECKUM JIaHHBIM, B Hayajie mpoiwioro Beka Oonee 90 % nHaceneHus
Ka3zaxcrana coCTaBsUIM KOPEHHbBIE JKUTENH, O YHCICHHOCTH KOTOPBIX OBUIO CKa3aHO B
“KapkapaauHCKOU MeTUIMK, aIPECOBAHHOM poccuiickoMy umneparopy Huxomaro |l.

22-ro nronst 1905 roma Ha UMs Taps Yepe3 MECTHYIO MOYTOBO-TeNerpadHyt0 KOHTOPY OBLIO
OTIIPaBJICHO KOJUIEKTUBHOE MOCIAHUE 3a MOAMUCHIO 42 JHll, UMEHOBABIINX ce0sl JOBEPEHHBIMU
numaMu ot kazaxoB Kapkapanuackoro yezna CemunanatuHckon oOmactu. [IpuBenemM BBIIEPKKY U3
TEKCTa HCTOPHUYECKOr0 JOKYMEHTa, TJe ONpeleleH 4YHCIeHHBIM cocTaB kazaxoB: “Ero
Nwmneparopckomy BenuuectBy l'ocynapro Wmmnepatopy. B Owmcke coBemianue 4YMHOBHUKOB
pa3IMYHBIX BEJOMCTB BO TJlaBe ¢ reHepaioM CyXOTHHBIM BBICKA3aIHMCh IMPOTUB JOMYIICHUS
IIpEe/ICTaBUTENEH OT KUPrHU30B B 3€MCKOM coOope B ayxe mpoekra muHuctpa A.I'. Byinbiruna;
1Mo100HOE HEeAATLHOBUAHOE PelIeHHE O0BSICHUMO JTUIIb HE3HAKOMCTBOM C XapaKTepOM Pa3BUTHUS U
CTpEMJIEHHEM IJIaBHOM MacChl HacEJIEHUs! CTEIHOI0 Kpasi, Ha KOTOPOE 3TO yCTpaHEHHUE MPOU3BEIO
yapyuJaromiee BredyarieHue... Kakue ke MOryT ObITh Cepbe3HBIMU OCHOBAaHHUS, HE Tpella IpOTHB
9JIEMEHTApPHOU CIPaBEUIMBOCTH U WCTUHBI, BBIACIATH MIECTUMUIITMOHHBIX KHUPTU30B B OCOOYIO
oecnpasHyro rpynmny” [1].

Ecnu ykasanue na uucno 6 wecmov MUIIUOHO8 CONOCMABUMbL C pe3YIbMAmMamu nepenucu
Hacenenusi Poccuiickoti umnepuu, nposedennoii 6 1897 200a, 6 coomeemcmauu ¢ KOMopwviMu Ka3axo8
8 0bwetl crnodxchocmu Hacuumvieanocy 4 084 139 uenosex (uz nux mysicuun — 2 176 623, srcenuyun —
1 907 516), mo, c¢ yuemom mpaoOUyUOHHOU MHO200EMHOCMU 6 KA3AXCKUX CeMbsX, 6NOJHe
B03MONCHBIM OKAINCEMCSl NPUPOCH HACeNeHUs 8 OoJlee NOIYMopa MUITUOHA 3d 80CEMb JIem.

Urunbaes C.K. B cBoeM HccleOBaHNUN MMHUCAT, YTO B TIEPUOJ YKa3aHHOU MEPENUCH YHCIEHHOCTh
Ka3axcKoro HaceileHuss Ha Tepputopuu Kaszaxcrana, Bkimtouas bykeeBckyro Opay wu
Manrbiakckuii  ye3n, coctaBmsia 3 928 497 denoBek; o00Imas YHUCICHHOCTh Ka3axoB,
MPOXXUBABLINX B npenenax Poccuiickoit umnepuu, 6buta 4 MaH. 091 Thic. 746 yenosex.

Buickasviganoco muenue o mom, umo macca Hapooa He NOHUMANLA yeleli NpPoBedeHUs.
nepenucu; u3-3a ONACEHUU, YMO OHA NPOU3BOOUMCSL C Yeablo OYO0yue20 npusvléa ux oemeil Ha
CYoHcOy 8 pYCccKylo apmuio, NPOCMONIOOUHbL HEPEOKO CKPLLBANU UIU YMEHbULAIU PedlbHoe YUCTIO
ceoux demell 80 epems coopa ceedenuti cuemuuxkamu. 1o smoii npuuune Kakoe-mo KoIu4ecmeo
Ka3axcKux cemeti, He dicenas No08epeamvCs CMamucmuieckomy Onpocy, OmKouesano 6 2nyob
cmeneti. Hcxoos u3 CKA3aHHO20, ecmb 6ce OCHOBAHUA NONA2AMb, YMO OQUUUATLHBII
oemoepaguueckull nokazamenb He OMpadical haKxmuieckyro YucieHHocms kazaxos ¢ 1897 2. [2].

Ilo nepenucu 1937 200a, emecmo ecmecmeeHH020 O0emMopapuuecKoeo Npupocma, YuUcio
KopenHoeo Hacenenus 6 Kazaxcmane coxpamunoco 0o 2 181 520 (2 862 458 nuir oboero moia
Ka3axCKOW HalmoHaIbHOCTH — B MaciTabax Bcero CCCP).

l'onon Hawama 20-X, ycTpoeHHBIH OousblieBukamu ronogomop 30-x romoB XX Beka,
OecromagHble PEeTPeccCu CO CTOPOHBI BiacTel M IepecesieH4YecKas MOJUTHKA, MPOBOIUBLIASICS
npaBuTenbcTBaMu Poccuiickoit ummepun u  CoBETCKOTro CO03a, MNpPHUBENM K HETaTUBHBIM
MOCIIEACTBUAM — OOlIee KOJIMUYECTBO Ka3aXxOB Ha MX POJHOM 3eMjie 3HAYUTENIbHO COKpaTuiach, B
pe3ysbTare Yero Haimia poAWHA MPEeBpaTUIACh B pecnyOnuKy, Tie “THTYIbHBIA’ HApOJI OKa3ajcs
HallMOHAJIBHBIM MEHBIITMHCTBOM, a €T0 MPECTABUTEIN CTAIH HAI]MEHAMH.

[To uHpOpMaIIUU CTATUCTUYECKOTO BEOMCTBA, B 1959 romy ka3axu COCTABISIIN JIUIIL OKOJIO
30 % Bcero Hacenenust Kazaxckoit CCP, k 1962 roay ux yaenbHblid Bec cHU3WICA 10 28,9 %. Ota
HEraTWBHAs TEHJCHIIUS CIOCOOCTBOBANA Hayally MPOIECcCa ACCUMUJIISIUM OJHOTO M3 TIOPKCKHUX
HapoJIOB, OBIBIIETO MPEXKIE TOBOJIHHO MHOTOYHMCIICHHBIM; CTalld TOSBISATHCS TaK Ha3bIBAEMbIC
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OTCTYMMHUKU-MAHKYpPThl C TICUXOJIOTMUECKUM KOMIUJIEKCOM HAallMOHAJIBLHOM HEMOJHOIEHHOCTH
(KOTOpBI BO3HUKAJ B pE3yJibTaTe AMCKPUMUHALMU Ka3axoB, Oepylliedl Hadajo cO BPEMEH HX
BXOJKJICHHS B COCTaB HaceJeHHsl PoccuiickoM UMIepuu H, Mo CyIIEeCTBY, IMPOIOJDKABIICHCS MOCIe
OonpmeBUCTCKOM  OKTAOphCKOM peBoMoLMHM). Takux WHAWBUAOB-OTIICTICHIIEB, CBOETO poJa
renegados, 3a0bIBIIMX POJCTBO, OTPHUIABIIUX TPAJAUIHOHHYIO KYJIbTYpY M UYypaBIIUXCS SI3bIKA
NPE/IKOB, Ka3axy Hepeako HasbiBaiu teksiz adam, OykB. ‘0e3poHBIii YeIOBEK’, — CIIOBOCOYCTAHUEM
C OTpULIATEIbHOM KOHHOTAIMEH, YacTo HCIONb3yeMbIM B peuYd Uil XapaKTePUCTHKHU
HEBOCIIMTAHHOI'O, HEYYTUBOI'O U Tpy0OOro uenoBeka.

Pacniag coBeTckoil umnepuu u oOpeTeHUe rocyJapcTBEHHOM He3aBHcHUMOCTH Kazaxcranom
MPEJOTBPATUIIM YTPO3Yy MCUE3HOBEHUS C 3THOrpaUyIecKoi KapThl elle OJHOM HaIuH, ee s3blKa U
KYJBTYPBI (3TO MOTIJIO CIIyYUTCSI B OTHOCUTEIHHO HEJAIEKOW UCTOPUYECKOM MEPCIEKTUBRE), KaK 3TO
MPOUCXOJIMIIO U TIPOMCXOAMT Ha ceBepe eBporelickoil yactu Poccun, B Cubupu, Ha JlanbHem
Boctoke u B [larecrane, rae mpexie OOMTanM WM HpUOIMKAIOTCI K KPUTHYECKOW uepre
CYLLECTBOBAHMSI MAJIOUYUCIIEHHBIE THOCHI.

HccnenoBatenu otmevanu, 4yTo B Hameil pecyonuke k 1989 roay 30 % ropoackux ka3axoB
HE 3HaJIM CBOEr0 POAHOIO S3bIKa M TOBOPUJIM TOJIBKO IO-PYCCKM, MHOTME HAIllM COIUIEMEHHUKU
BIIQJIETI JIMIIb Pa3roBOpHOM (GopMOl M MOraM oOLaThCs B OCHOBHOM Ha OBITOBOM YPOBHE.
OOpatuBIINCh K Ka3axCKOM HMppEIeHTe, MPOKUBAIOIIEH K CeBepy W CEeBepo-3amaay OT Hallen
IpaHUIbI, Mbl HAOIIOa€M TIOXO0XKHE [0 CBOEMY XapaKTepy pe3yJbTaThl ATHUUECKON aCCUMUIISIINHU.
[To mepenucu 2002 roxa, nmuib 72 % kazaxoB, npoxkuBaromux B Poccuiickoit denepanuu, BIaaenu
STHUYECKHM CPEACTBOM OOIIeHHUs; Mo naHHbM mepenucu 2010 roma 3TOT moka3aTenb 3aMETHO
yxyamuics: u3 647,7 ThicS4 pOCCUNCKUX Ka3aXOB POAHBIM SI3bIKOM BIIaAenu Juib 336,6 ThiCAY, T.€.
52 %; moutu 70% STHUYECKHX Ka3axOB ACTpaxaHCKOW 00JacTH — MOHOJIMHIBBI, T.€. OTHOCSTCS K
KaTeropuu pyco(oHOB, HE YMEIOIIUX TOBOPHUTH Ha SI3bIKE HAILMH, C KOTOPOU CBSI3aHBI TCHETUYECKU
(2019).

Cnenyer OTMETHTb, YTO B 20-€ roJibl MUHYBLIETO CTOJIETUS B LEJSIX YKPEIJICHUS] COBETCKOM
BJIACTH Ha TEPPUTOPHH HAIIMOHAIBHBIX OKpauH ObIBIIEH Poccuiickoif mmmnepun — B COOTBETCTBUH C
npoBo3rinaméHHon 15-ro Host0ps 1917 rona “/lexnapanueit npaB Hapo 0B Poccun™ — kpemiieBCKUMHU
MPAaBUTENIIMU  OCYLIECTBIISIACh MOJUTHYECKass KaMIaHWd “‘KOpEeHH3aluuu”’ KaapoB, KOTOpas
BbIpaXKaJlacb B IIOJATOTOBKE U MPOJABMKEHUM HA PYKOBOJSIIME JIOJDKHOCTH BO BJACTHU
IIPEICTABUTENIE MECTHBIX HallMOHAJIBHOCTEN. DBBIIM CO3/1aHBl HallMOHAJIBHO-TEPPUTOPHAIIBHBIE
aBTOHOMUH, HPEIIOJIarajoch BHEAPEHUE S3bIKOB HAIIMOHAIBHBIX MEHBIINHCTB B MECTHOE
JIeTIOTIPOU3BOCTBO U 00pa30BaHKe, PETYIISIPHOE U3aHNe Ta3eT Ha ATUX SI3BIKAX.

Opnako yxe B Haudaie 1930-x romoB KOMMYHHCTHYECKas 3JUTa, OOpeTs JOCTaTOYHYIO
MOJUTUYECKYIO BJACTh, MPOSBISABLIYIOCS B (opMe MapTHHHON IUKTAaTyphl, CTaja CBOpayMBaTh
MIPaKTUKY KOPEHMU3AIMK Trocannapara, HauaB albTepHATUBHYIO KaMIIaHUIO — “00pb0Yy ¢ Oyp:Kya3HBIM
HarmoHamuaMoMm”, U B 1937-1938 romax MHOTHE NTpPENCTaBUTENN HAIMOHANBHBIX JJIUT ObUIN
penpeccupoBaHbl.

[TapTuiiHOE pyKOBOJCTBO CTPaHbl MPUCTYIMIIO K OCYLIECTBICHUIO MOJUTUKH, HAIIPABICHHON
Ha MTOBCEMECTHOE BHEJAPEHHUE PYCCKOTO SI3bIKAa B KAUECTBE S3bIKa MEXHAIIMOHAJIBHOIO OOLEHUS U
roCy/1apCTBEHHOIO ynpasiieHus. i a1l MHOTMX HallMOHAJIbHOCTEH, HE BJIAJIEBIINX STUM SI3BIKOM,
IIaHCHI MOJIYYUTh BhIcHIee 00pa3oBaHUe WM MPEYCIETh B CIYKEOHON Kapbepe ObUIM OTpaHUYEHBI.
C oroif mopsl Hama pecry0irMka BCTajla Ha MyTh YCHJIMBAIOLIEWCs pycu(UKaLUuU, MpUBEIIEH K
BECbMa HEraTHBHBIM IOCJEACTBUSM JUIsl KA3aXCKOTO SI3bIKa: BO3HUKJIA YIPOXKAroIlas MepcreKTHBa
€ro MOCTENEHHOIO NCYE3HOBEHHUS.

OpHMM M3 1IaroB Ha MyTH acCCUMHIIIALUU Obl10 npuHsATHE 13-r0 HO0ps 1940 roga 3akoHa “O
nepeBo/ie Ka3axCKoi MMCbMEHHOCTH C JaTHHU3MPOBAHHOHN rpadMKy HA HOBBIM andaBUT Ha OCHOBE
pycckoit tpaduku”, T.e. Ha Kupwumiy. Hamra cucrema muchbMma TMOJBEPriIach OYEPEIHOMY
pedopMUpOBaHUIO, HECMOTpS Ha TO, 4To ¢ 1929 roma kKopeHHBIM HaceneHueM KazaxcraHa
MCIOJIb30BAJICSl HAIIMOHAJIBHBIA BapUAHT JIATUHCKOTO ajigaBuTa, 3aMEHUBILINI aJallTHPOBAHHYIO A.
BaiiTypchiHOBBIM apalcKyto rpaduky, 0ojee ClIokHYyI0 B TUNIOrpadudeckom acrmekre [3].
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K pemenuro ouepeaHoil mpoOseMbl BBIPAOOTKHM  ONTHUMAIBHOTO BapHaHTa HOBOM
HAIIMOHAJILHOW MUCHMEHHOCTH OOpaTMiIach TPYMIa Ka3axCKUX S3BIKOBEIOB M JIUTEPATYPOBE/IOB;
caMo0 co0OM pa3yMmeeTcsi, UMM BBICKAa3bIBAIHCH pa3Hbie MHEHUs. 10-To HOAO0ps 1940 roxa Ha msaToi
ceccun BepxoBhoro cosera Kasaxckoit CCP Obut yTBepkKIeH HpOEKT andaButa, CO3aHHBIN
Y4EeHBIM-TTUHTBUCTOM C. AMaH>KOJIOBBIM, MpeAJIaraBIIuM 100aBUTh K 33 OyKBaM pycckoro andaBura
JeBATh 3HAKOB Ui 0003HAUYEHUsS CIEeUU(PUYECKUX 3BYKOB Ka3aXCKOTO s3blka. BO3HWKIA SIBHO
n30bpITOuHas rpaduueckas cucrema, cocrosmas u3 42 rpademsl (B 1957 r. B Hee BBenu OYKBY €).
OueBuaHO, HE OBLIO MPAKTUYECKONH HAJOOHOCTH BKIIIOYEHHUS B Ka3aXCKUH BapuaHT KHUPUILIHIIBI
TaKUX CUMBOJIOB, KaK W4, b, ®, €, 3, 10, A.

MHorue noau, He o0najgast AOCTaTOUYHBIMU JIMHTBHUCTUYECKUMHU 3HAHUSIMH, HE CIOCOOHBI
MpeBUIETh MPEUMYIIECTBA Uil Ka3aXCKOTO s3blKa, BO3HUKAIOLIWE IPH BO3BpaTe K JIATUHCKOMN
cucreMe nucbMeHHOCTH. [lepBoe M3 HUX — ynoTrpeOiieHHe ajeKBaTHOrO andaBuTta, B KOTOpoM 34
(dboHemMaM Ka3axCKOIo si3bIKa COOTBETCTBYIOT paBHOE 4MCIIO rpadeM, T.e. cOOJII0IaeTCsl MPUHIUI
“OIMH 3BYK pPeYM — OJIHA COOTBETCTBYIOIIAsl eMy OyKBa”, peayin3alys KOTOPOTO MO3BOJUT TOYHO
nepenaBaTh Ha MHUCbMe 3ByuaHue ciioB. CienoBaTenbHO, B andaBute He OyayT MPUCYTCTBOBATH
M30BITOYHBIC 3HAKW, YCTPAHSIOTCS W3JIMIIHME MPaBHUJIA, CBA3aHHBIE C HANHCAHUEM M UYTCHHEM
HOTHpPOBaHHBIX OYKB e, €&, 10, A, TBEPIOTO U MATKOTO 3HAKOB, MCKIOYaeTcs (DyHKIMOHAIbHAsS
HEOJJTHO3HAYHOCTH CUMBOJIOB U, ).

W3BecTHO, 4TO Mpou3HOIIeHHE OYKB e, €, 10, A 3aBUCUT OT WX MO3UIMH: €CIU OHU CTOST B
Hayaje CJIOBa, MOCJe TJIACHON OYKBBI, TBEPAOTO MJIM MATKOTO 3HAKa, TO YMTAIOTCS KaK JIBY3BYUHS
[ye], [yol, [yu] u [ya]; B ocTampHBIX ciay4asx OHH OTpaxkaroT riacusie /€/, o/, /u/ u /al, mpu 3TOM
yKa3bIBasi Ha MajaTalu3aluio, T.€. CMATYCHUE B MPOU3HOMICHUH MPEABAYIIEro COTJIacHOTO 3BYKa;
OyKBa i MOXXET YMTAThCS KakK JIOJIroe /1/ B CIOBaX-3aMMCTBOBAaHMSAX (Oupexkmop), TiepeaaBaTh Ha
nucbme audronru /iy/ u /1yl: muin [tiyin] ‘6enka’ u musin [tiyin] ‘xomeiika’ (cp. ap.-pycck. breia
‘Oenuybs MIKypKa' — JeHEeKHas €IMHULIA, TIOPKU3M KYHa ‘IIKypKa KYHUIbI' — TUIaTeXHAasi €IUHUIA B
HpeBHeit Pycu, cMm. Ka3axck. qumiw ~ JIHaJEKTH. quni ‘pocoMaxa’ — XHUIIHOE MIICKOIHUTAIOIIEe
ceMelcTBa KyHbHX); OykBa y o0o3Hauaer jaosiroe /i/ B HEKOTOPBIX CJIOBaX, YCBOEHHBIX U3 MHBIX
SI3BIKOB (mypucm), nabuanbHyI0 coryacHyto /W/: may [taw] ‘ropa’ ¥ CHHTapMOHHUYECKYIO Mapy
auToHroB /UW/ u /Uwl/: cy [Suw] ‘Boma’, my [tuw] ‘3Hamsi, CTSIr; 3HAMS C YKPEIJICHHBIM Ha JIPEBKE
XBOCTOM KOHs;, OyHUyK’ (3Ta JIeKceMa BOCXOJMT K JP.-TIOPKCK. tug, BcTpeuaromeiica B “CioBe o
nosiky Mropese”: “A npeBo ¢b TYrow Kb 3€MJI€ NPEKJIOHWIOCH , CM. TIOPKU3M B MOHIOJIBCK.,
KanMbIKCK. tUg ‘3Hams, duar’, mepcuack. ¢ tig ‘OyH4yK; 3HaMs’, MyMTy & sk tug ~ tog ‘3Hams;
OyHUyK’, KuTaiick. f& dao < muanextH. dii < cp.-kuraiick. dok < ap.-kmraiick. duk ‘3Hams, crr,
HITaHAAPT, OYHUYYK M3 MEpheB WM OBIYBUX XBOCTOB, YKpEIUIAEMBbI Ha IMEpeKJIaJuHe LapcKon
KoJlecHHIb’) U my [tiw] ‘Tedy, ¢y’ (MexmomerHe, BbIpaXkamoliee H0caay, HEroJ0BaHHE,
OTBpalllEeHHE WU Ope3rNIMBOCTh M BO3HMKILEE U3 3BYKOIOJPAKaHUs JPEBHEMY CHUMBOJIMUYECKOMY
JEHCTBUIO — TUIEBKY Ha 3€MJII0 WM YEJIOBEKa; Cp. MPOCTOPEYHOE BbIpaKEHUE mbdy Ha meos,
a/ipecoBaHHOE KOMY-JIMOO U BhIpaXKarollee Mpe3puTesIbHOE OTHOLIEHNE UM OTBpAIlleHHE; U3BECTHO,
9TO B TPEKHHE BpPEMEHA CYEBEpHBIC JIIOAM IUICBAM TPU paza depe3 JIeBOE IUIEYO, UYTOOBI
npejocTepedb ceds OT Crias3a; cM. Takke Oosiee OJIM3KOe K TIOPKCKOMY CIIOBY tlw yKpauHCKHUH U
FO’)KHOPYCCKHI IPOCTOPEYHBIN BO3IIIAC Mo/, BBIpaXaroluil yIUBICHHE, HEJJOYMEHNE, BO3ZMYLIEHUE,
HET0/I0BaHHME WM Pa304apOBaHUE).

BapuanTel  naTMHU3MpOBAaHHOTO  andaBuTa, MpeIaraeMble  HEKOTOPBHIMH  HAIIMMHA
SA3BIKOBE/IaMH, CBUJETENBCTBYIOT O TOM, YTO OHM HE MOTYT H30aBUThCS OT opdorpaduyueckux
CTEPEOTHIIOB, C(POPMUPOBABIINXCS B PE3YJIbTATE UIUTEIBHOTO MCIOIH30BAHUS MPEKHEH CHCTEMBI
nucbMma. Hampumep, BBeieHHas B NPAKTUKY CIHEIHalbHAs HJIEKTPOHHAs MpPOrpaMMa IMEpPEeBOAUT
npemioxenue “0 Kkazaxckom anpasume Ha OCHOBE IAMUHCKOU PAPUKU U NPABULAX NPABONUCAHUS
B Buje Latin grafikasina negizdelgen qazaq élipbisi jdne emle erejeleri twrali. Jlanusrii pe3ynbrar
MepeBo/ia MOYKHO pacCMaTpUBATh BCETO JIMIIb KaK TpaHcauTepauuto ppassl “/lamein epaguracvina
Heziz0enzen Kazax aninbici ocaHe emue epedicenepi mypaivl” — TOOYKBEHHYIO Ilepeiady
CEMAHTUYECKH W TpPaMMaTHYECKH CBSI3aHHOM COBOKYMHOCTH CJIOB, HANHMCAHHBIX 3HaKaMHU
KUPHJUTHLBL, C TIOMOLIbIO Tpad)eM HOBOHM MUCbMEHHOHN cucTeMbl. Mbl BUIUM, YTO B MPUBEACHHOM
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JATUHU3WPOBAHHOM BapHaHTE HANMCAHUS NPEIIOKEHHS, B CYIITHOCTH, OTPaXKECHBI MPAKTHYECKU BCE
HE/IOCTATKU Ka3aXCKOW BEPCUH KMPWLIHIIBI: HEOJHO3HAYHAS B TUIAHE YTCHUS KUpHIJUINYecKas OyKBa
u y/ ~ liyl ~ /i/ TpaHCIMTEpUPYETCS C MOMOIIBIO HOBOTO CHMMBOJIA I, 3HAK € B PA3HBIX MO3MIIUAX
YUTACTCs TO KAk OT/eNibHAs TiiacHas /€/, To kak audronr /ye/; OykBa y, ¢ MOMOIIBIO KOTOPOU
nepenaroTes aBa audToHra /UW/, [iiw/ u gonras riaacHas /i/, HOJBEPriach B JAHHOM MPEAIOKCHUH
3aMEHE CJIOKHOW rpadeMoil W, KoTopas TpaJuIMOHHO O00O3Ha4yaeT COIJacHbld 3BYK /W/ B
TIOPKOJIOTHYECKUX HCCIIeoBaHMsIX. [IpuBeieM aJieKBaTHBIM BapHAaHT HAIMCAHUS PaCCMOTPEHHOTO
MIPEUIOKEHUS], BEpHO OTpakaroluii poHeMHbI cocTaB cioB: Latin grafiykasina negizdelgen qazaq
alipbiyi jdne yemle yerejeleri tuwrali.

Ecnu oOpatumcsi K BapHaHTy KUPWIUTUIBI, TPUMEHSIOIEMYCS O CHUX TOp B MOBOJDKCKO-
TATApPCKOM S3BIKE, TO YBHJMM, YTO B HEM TOXE HMCIOTCS CBOM H3bSHBI, HEKEJIATEIbHBIC
ocobenHocTH. Hampumep, B ykazaHHOM andaBuTe OTCYTCTBYIOT 3HAKHU U HCKOHHBIX (oHEM /q/ 1
/8/, KOTOpBIE BCTPEYAIOTCS B TUANIEKTE Ka3aHCKHUX TaTap (IPUMEYaHUE: OHHM 3aMEIIAlOTCs 3ByKaMHU
/k/ n /g/ B peun Mumapei — HOCUTENIEH 3alaJHOTO AUATEKTA); MOITOMY ISl Iepeaddl yBYISIPHOTO
3ByKa /q/ B OIPENEICHHBIX CIy4asX BBIHYXICHBI HCIIOJNB30BaTh aurpad Ks (Hampumep, Uis
pa3IMyCHUs CYIIECTBUTEIbHBIX: kazak [Kazak] — Ha3BaHus mpeacTaBUTENST BOSGHHOTO COCJIOBHUS B
Poccuu u aTHOHMMA Kazaks [qazaq] ‘ka3ax’).

Eme B 6osiee miiadueBHOM IOJIOKEHUH HAaXOAUTCSl OyKBa e, UMEIONIas MATh BApUAHTOB UTCHUS,
13 HHX JIBa BapHaHTa — B PyCCKUX 3aUMCTBOBaHUAX: /e/, /ye/: 6enopyc, Eépona, u TpU — B TaTAPCKUX
cioBax: /1/, /yi/, [yv/: 6ep [bir] ‘omur’, eghax [yifak] ‘ménk’, ex [y1l] ‘Tox’.

PaccmoTpum Hamucanue JiekceMbl ecem [yigit] ‘toHomma, KUTUT (TiepBasi OyKBa € YUTACTCS
Kak /yi/, BTopas e — Kak /i/); B Ha4asue cyioB (oHema /i/ mepemaercs yxxe OykBou 9 (vw [is] ‘meno’);
OykBa r0 0003HauYaeT JiBa WOTHPOBAHHBIX AWGTOHTA: /yu/ u /yl/, Hanpumep, rorbapvic [yulbaris]
TUrp’, foman [yutil] ‘xamens’; aHaTOrMYHO OyKBa # WCHOJB3YETCS ISl OTPAKEHHUS HA THChME
clenyrolel mapbl IBy3ByYHid: /ya/ v /yd/, Hanipumep, agpax [yafraq] ‘muct’, swen [yasin] ‘MomHuS .

Kupnmnyeckast OykBa y UMeeT JBa UTeHus: /Ui/, Hanpumep, kyz [qil] ‘pyka’ u /iw/, Hanpumep,
any [aliw] ‘B3sTh, OpaTh’; OykBa y 0003HAUYAET rIIACHbIi /U/, HapuMmep, myno- [tild-] ‘rmatuts’, u
coueTaHue IBYX 3ByKOB /iw/, Harpumep, kyuy [klisiw] ‘kKoueBaTh; epeMenaThCs; mepee3xars’.

SIBHO M30BITOYHBIMH CHMBOJIAMH B TaTapckoM aiaBUTEe, KaK M B Ka3aXCKOM BapUaHTe
KUPUJUTULBL, TPEJICTAIOT b (MATKUN 3HAK) U b (TBEepAbIH 3HAK). Cl10Ba AMbe WIN AulbleK CIea0BajIo
Obl mucath B Bujae awie [yamli] ‘kpacuBblit’ u suwtex [yéslik] ‘MonogocTs’, JeKCEMBI 06HbS — KaK
Oontia [donyd] ‘mup’, arwvankwoiu [alyapqi¢] ‘bapTyk, nepenHuk’ — B ¢popMe antiankviy; COUBAET C
TOJIKY YTBEpXICHHas B si3bIke opdorpadus cioBa cacams [SAgit] ‘vac; Bpemsi; 4achl’, KOTOpOE
CpeACTBaMU KHUPHJUIMYECKOTO aliaBUTa JOJDKHO OBLIO MEpenaBaThbCs MATHIO OYKBAMHU — Ca2am.
[TpuBeneHHble NpUMeEpHl YOSKAAIOT HAC B TOM, YTO IPU rpadudyeckoii nepeaaye CioB MOKHO BIIOJIHE
000HTHCH 0€3 yKa3aHHBIX 3HAKOB.

OTMeTuM, YTO CUMBOJIBI €, 1§ BCTPEUAIOTCS B HAIIMCAHUU CJIOB PYCCKOTO MPOMCXOXKIEHUS, HE
WHTEPHATN3UPOBAHHBIX TATAPCKUM SI3BIKOM.

Oco3HaHue MHOTHUMH MPEJICTaBUTENISMU TMOBOJIKCKO-TAaTapCKOrO0 HapoJa HEJOCTaTKOB
CYIIECTBYIOIIEH MHUCHMEHHOCTH TPHUBEIM K IMOSIBICHUIO TEKCTOB Ha WX POJHOM S3BIKE C
UCIIONIb30BaHUEM OYKB JlaTMHU3UpoBaHHOTO aindasuta Zamandliyf (c noGaBneHumem 3HAKOB,
nepeamnmx 3Bydanue crenuduuecku houem /a/, /6/, 1il, /g/, I/, Icl, I¢/, Isl, /i/). Otmernm, 9to B
ero coctaB ObLIH BKIIFOYEHBI 3HAKU 1151 0003HaueHust qudToHTOB: 1/1y/ 1 i /iy/, a OykBa e mpomoinkana
COXPaHATh CBOKO HEOJHO3HAYHOCTH (CM., HAIIPUMEp, HAMKMCAHHUE CJIOBa dniem ‘Most Mama’ BMECTO
BapuaHTa, BEPHO OTpaXkaromiero (POHEMHBIH cocTaB: aniyim).

15-ro centa0ps 1999 r. I'ocynapctBennslii coBet (mapinamenT) Pecriyonuku Tatapctan npuHsin
3akoH 3a Ne 2352 «O BOCCTaHOBJIEHHH TaTapcKOro ajgaBUTa HA OCHOBE JIATMHCKOH TpauKu»
(ucnonp3oBanack B Tarapcrane B 1927-1939 rr.); ogHaKO0 mepel CTpEMIICHHEM Hapoa Mo puMepy
psila KpYHmHBIX TIOPKCKHMX JTHOCOB BEpHYThCS K JIATMHCKOM rpaduke ObUla BO3JIBUTHYTA
IOpUINYecKast perpaia.
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[Ipesunentom Poccuiickoit Penepanuu [lytuaeiM B.B., HecMoTpss Ha 0coOyr0 TO3HUIIHIO
I'occoBera Tatapcrana, ObLT IOANUCAH deAepaTbHBIN 3aKOH “O BHECEHUU JOIOJHEHHUS B CTATHIO 3
3akona P® “O s3pikax HapoaoB Poccuiickoit deneparun’™.

15-ro suBaps 2002 roga ['ocnymoit Poccniickoit denepannu Oblia BHECEHA OTPAaHUYHBAIOIIAS
KyJIbTypHBIE IIpaBa 3THOCOB IONpaBKa B (eaepaibHblii 3akoH «O sA3blkax HaponoB PO»: cornacHo
YTBEP)KJICHHOIN MPaBOBOW HOpME an(aBUTHI TOCYAaPCTBEHHOTO SI3bIKA CTPAHbI M TOCYJapCTBEHHBIX
A3BIKOB PECITyOJIMK JOJKHBI ObITh TOJBKO Ha OCHOBE KUPHUJUIULBL.

OtMertuMm, 4to Tatapel, npoxusawomue B Typuuu, Ounnsuaun, Yexuu, Ilonsme, CIIA u
ABCTpanuu, UCIOJB3YIOT TaTAPCKYIO JJATUHUILY B HACTOSIILIEE BPEMSL.

Kazaxckumu JHHrBUCTaMH OBLIO BBICKa3aHO OOOCHOBAaHHOE€ MHEHHE O TOM, YTO
JAaTUHU3MPOBAaHHAsl IMUCbMEHHOCTb, OPHUEHTHPOBAHHAs Ha BAIWIHBIA TypelKUH BapHaHT, C
n00aBJIeHUEM CHMBOJIOB d, #1, (, W, X ¥ ynoTpeOieHrueM OyKBbI ¢ JIsl niepeaadn apppukarsl /ts/,
OKa)KeTCsl OIHUM M3 JIEHCTBEHHBIX CPEJICTB JUISl KYJIbTYPHOT'O COMMXKEHUS TIOPKCKUX 3THOCOB.

[TockonbKy He Bce MIPH(THI JOCTYMHBI NpPU HANMHWCAHUH SJCKTPOHHBIX TEKCTOB Ha 0ase
KUPHJUTMYECKOT'O ITMChMa, BBEJIEHHE B IPAKTUKY HAIIMOHAJILHOI'O BAPHAHTA JIATUHUIIBI TO3BOJIUT HAM
MOJIb30BAThCS IMUPOKHUM CIIEKTPOM THITOTPAPCKUX TapHUTYD,

SI3pIKM  TpEeACTaBIAIOT COOOM  JMHAMMYECKYIO CIIOKHYIO CHCTeMY (DOHETHYECKHX,
JIEKCHYECKUX, TPAMMATUYECKHX M HHBIX CpPEACTB, IOCPEICTBOM KOTOPOH OCYIIECTBISETCS
YeJI0BeYeCKOoe OOIIEHUE — BBIPAXKAIOTCS MBICIIU, UYyBCTBA U BOJIEU3bsIBICHUE. IMHAMUYHOCTD S3bIKa
MIPOSIBIISIETCS. B TOM, YTO OH, OyIy4YH Ba)XKHEHIINM CPEICTBOM KOMMYHUKAIUU JIFOACH, MTPOAOIDKAET
HBOJIIOLIMOHUPOBATh, IOJBEpPrasch M3MEHEHMsSM Ha Bcex ee spycax (ypoBHAX) MOJ JeiicTBHEM
BHEIIHUX (IKCTPAIMHTBUCTHUYECKUX) ¥ BHYTPEHHHUX (MHTPAIMHTBUCTHUECKUX) QakTopoB. C
TEYEHUEM BPEMEHHM IO OOBEKTHUBHBIM INPUUMHAM IPOUCXOAUT OOOTralleHue cioBapHoro (oHna,
peodpa3yeTcst TpaMMaTHICCKHA CTPOH S3bIKa M, KOHEYHO e, U3MEHSETCS €ro 3BYKOBOH COCTaB.

Vcxons 3 npu3HaHUs NPUHLKIA AUHAMUYHOCTH SI3bIKa, HENb3s COINIACUTHCSA C MHEHHUEM TeX
JUHTBUCTOB, KOTOPbIE B CBOE BpEMS NPU3BIBAIM HCKIIOUYUTH TETEPOTCHHbIC, W3HAYAIBHO
OTCYTCTBOBABIINE B Ka3aXCKOM si3bIke, (poHeMbI: Tayxue cornacHbie /h/, /f/ n ux 3Bonkue napsi /h/,
VI, apdpukater /c/ u /¢/, mputienIre B Ka3axCKui s3bIK BMECTE C 3aIMCTBOBAHHBIMH CJIOBaMH (CM.,
Harpumep, cioBa: habar ‘Bects, nzBecrue, cooduienne’, qaharman ‘repoii’, fiyzika ‘dusuka’, vagon
‘BaroH’, cement ‘memeHT’, ¢gempiyOn ‘UEMIIMOH’), apTUKYJSLHS KOTOPHIX YK€ HE IPEICTaBIISIET
TPYAHOCTHU JJIsl Ka3aXOB CPETHEro W MOJOAOro mokosieHui. Cienyst ux JOTMKe, MOXHO U3bATh U3
Ka3aXxCKoi (DOHONIOTUH TMapy COTJIaCHBIX: 3BOHKYIO /V/ M ero riayxoit BapuanT /f/, mpusHaBas
ophosnHYecKy MPaBUIILHBIM IPOU3HOLICHHE, HampuMep, ciioB vagon u futbol B Buae bagdn u putbol.

OnHOBpEMEHHO € BBEAEHHEM HOBOM rpaduku HEoOXOauMO paszpaboraTh opdorpaduyeckue
NpaBUiIa, yTBEPAUTH OPPOIMHUECKUE U aKIIEHTOJIOTHYECKHNE HOPMBI.

BeccniopHBIM MpeaCcTaBIseTcs TO, YTO MPABHILHOMY TOHUMAHHIO 3HAYCHUS HAITMCAHHBIX CJIOB
CIOCOOCTBYET NMpUMEHEeHHe (POHEMAaTHUECKOTo NMpUHLIUIA opdorpaduu, B COOTBETCTBUU C KOTOPHIM
B CJIOBE JIOJDKHA OBITh HamucaHa OyKBa, perpe3eHTHpYIonIas ”HBApUaHT (DOHEMBI; HHBIMHU CIIOBAMH,
HE JIoNyCKaeTcs rpaduueckas nepenada auiopoHOB, T.e. 0003HAUCHHE BapUAHTOB MPOU3HOIICHUS
TOTO WM HMHOTO 3BYKa pPEYH, BO3HUKAIONIMX B OMNPEACICHHOW Mo3unuu (Cp. rpadudeckoe
oroOpaxkeHne cioBocoderanus aman keldi ‘Gmaromomydno mnpuObUI’ W €ro MpPaBUIBHYIO
apTUKyJAMio B Buae [amangeldi], coctaBHOro yucmuTensHoro On bir ‘oguanaagmars’ — [6mbir],
tononuma Us-biyiK, koTopblit MoskeT ObITh 03BydeH nBosko, kak [Uspiyik] u [Ujbiyik]).

YmecTHO Oyet oco0oe BHUMaHuEe 00paTUTh Ha MTPaBOINKMCAaHUE PsAa Ka3aXCKUX CIOB, KOTOPbIE
ObUIM BOCHPUHATHl B IPOLUIOM M3 JIEKCUKU apaOCKOTo s3bIKa M CYLIECTBYIOT B Pa3IHUYHBIX
BUJION3MCHEHHSIX.

Bosznukime B pe3ynbTaTe 3ByKOBOM JUBEPreHIMHT (POHETHUECKUE BAPHAHTHI, BhIpaxast pa3Hble
3HAYCHUs, CTAJH CAMOCTOSTEIBHBIMH JIEKCEMaMU M TE€M CaMbIM TMOIIOJHWINA JEKCHYeCKHid (HoHI
(mampumep, 4=3G [fatihat] > fatiyha ~ patiyha ‘nasanme mepBoit cypsr Kopana; Gmarociosienue,
HamyTcTBHE > bata ‘MosuTBa, yuTaeMas 1Mo KakoMy-iu0o MOBOY; OJaroCiIOBEHHE, HANyTCTBUE,
n00poe TOKeNlaHWe; JICHEeKHash MOMOIIb POJICTBEHHHKaM ywmepiiero’, sxcls [ga‘idat] > qagiyda
‘mpaBuiI0, ycTaHoBJIeHUE > kidde ‘HapoaHbBINA 00bIUail; 0OPSIIOBBINA PUTYall, OBITOBOM IIEpEMOHHUAI,
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dcls [sa‘at] > sagat ‘vac (eQWHMIIA H3MEPEHHUS BPEMEHHM), BpPEMs, II0pa, MOMEHT; 4Yachl
(XpoHOMETpUYECKU pudop)’ > st ‘BpeMsi; MOMEHT, MTHOBEHHE”).

Ecmu >xe pasnbie QoHOrpaduyeckre BEpCUU 3aMMCTBOBAHHOTO CJIOBA COXPAHSIOT €IUHYIO,
UCXOJHYI0 CEMAaHTHKy, TO B KadyeCTBE HOPMATHBHOH €IMHUIIBI LI€1ecO00pa3HO NPUHATH Ty
rpadudeckyro GopMy, KOTopas repeaact 3pyuaHue, Hanoosee OM3Koe K opuruHaabHOMYy. [loaTomy
croBo-apabu3m <l [mubarak] ‘61arociioBeHHbIHN, 61aronoyYHbIN; CYACTIIUBbINA’ CIIEAyET UCATh
KAPWUTHYECKMMU OYKBaMH B BHIEC Mybapak [miibardk], oTBeprHyB Takue HEBEpHbBIC Cllydau
HamucaHus, Kak Mmybapak, mybapax, mybapax, mybapak, mybapax u pnaxe myodapar (cp.
asepOaiikanck. miibarok, Tarapck. mobardk [pasroBopH. mobardk], Typeuk. miibarek, y36ekck.
miiborak).

Wnes o npenMyIecTBe HOPMATUBHOTO HAITMCAHHMSI CIIOB CTAHOBUTCS SICHOM TIPU PACCMOTPEHHUU
creayroniero mpumMepa. IlponsHoIIeHne B pedyM Ka3axOB M3 pa3HBIX PETHOHOB apabH3Ma Zuiud
[tisbiyh] ‘mycynbMaHCKHe 4Y€TKH, cocTosime u3 33, 66 wim 99 OyCHHOK, ImepeOupaeMbIxX IMpH
MoJTBE; MosTBa” (¢ moBTopeHueM popmyiisl Ul (laws Subhan Allah ‘Tpecnasen bor’) okasanoch
BEChMa Pa3IuIHBIM: macoux, macoux, macowlx, macoux, macoix, macoux, macnuk, macnslk, Macnuk,
MACNbIK, MICPHUK, MICNIK, MICOUbIK, MICAUBIK, MICAUX, MIUNUX, MIUNUK, MIUNBIK, macou, macoi,
macni, macnwvl, 0Oecbi, Oacni, Oecni, Oecbe, Oecne. Hekoropble (QOHETHUECKHE BapUAHTHI
paccMaTprUBaeMOM JIEKCEMbI 3HAYUTEIBHO OTJIIMYAIOTCS OT OPUTHHANIA M MOTYT OBITh HETIOHSTHBIMU
JUISi MHOTHX Ka3aXxOB, YTO B TOH WJIM HHOW Mepe CKaKETCs Ha ICHOCTU PEYH U, BEPOSTHO, BO3OYAUT
HEJIOYMEHHE y CIYIIATEeNs WA YATATEIIs.

Kacasich akTyajapbHON TEMbI IPABOMUCAHUS Ka3aXCKUX CJIOB, OTMETHM, YTO JUIsl TUCBMEHHOTO
OO0IIeHUs CTYy/IEHTOB B MecceHpkepe WhatsApp ¥ HEKOTOPBIX PETUTUK JIMIL, TPUHUMABIINX y4acTHe
B 00CYKJCHUU Pa3HbIX TeM B MHTepHeTe, XapakTepeH He(OpMalbHBIA CTHIIb, OJM3KUN K YCTHOU
peun. MHOT 12 HAOIIOIAIOTCST HAPYIICHHUS TIpaBUI opdorpaduu U TpaMMaTUKU: OetiM ~ OUM BMECTO
deymin ‘roBopio’, dum ~ ouo — deydi ‘roBoputr’, Ilocie zapniamol mycedi ouo — Jalaqi’dan sofi
tiisedi deydi ‘Ilocne 3aprutatel moctynut [Ha cuetal’, He ouo mwinay? — Ne deydi mimmaw? ‘Uro
TOBOPUT 3TOT?’ (MpOHUS), Hcamp — jatir ‘IEKUT, ayblpbln dHcamulpm — awirlp jatirmin ‘6osero’,
Ayvinea xemin oapa scampm — Awil’ga ketip bara jatirmin ‘exy B ceno’, Men scymvic dcacan
arcamuipm — Men jumis jasap jatirmin ‘5l BBINOJHSIO paboTy’, caneam — salganmin ‘MON0XKUI’, canvin
omwipm — salip otirmin ‘HaknaawiBaro’, Cocwin yneepmumin boavin mypm — Sosin iilgermeytin bolip
turmin ‘[locne Toro [4] He ycneBato’, byen cabak 6onrama? — Biigin sabaq boladi ma? ‘Ceronns ypok
oyner?’, Men monmapwinvizea eHovl ayvicvin keiom — Men toptariiiiz’ga yendi awisip keldim ‘4 B
Bamy [yueOnyro] rpynny nepeuuia’, Men xenem cabaxka — Men kelemin sabaq’qa ‘s mpungy Ha
3anstue’, Cabakka kene aimaim — Sabaq’qa kele almaymin ‘He Mory npuidTu Ha ypok’, emkizeem —
otkizgenmin ‘mpoBen; chan’, owibepeem — jibergenmin ‘otmpaBun’, owcibepem — jiberemin
‘OTHpaBIO’, 6apa aimatmeln weapm — bara almaytin siarmin ‘BEpOSTHO, HE CMOTY TOWTH ,
benzinen Kotieam — belgilep qoyganmin ‘[s1] otmeTHi’, eckepmun Kouaiivin 0ecem — yeskertip qoyayin
degenmin ‘X0Tes HAOMHUTL , MeH bobHUYyaoa boream 2ou —men awirtwhana’da bolganmin goy ‘s
Beab ObuT B OonmbHMLE’, Cont cypakmul men Oe Kotieanst omwipeam — Sol suraq’tt men de qoygali
otirganmin ‘U st xoTen 3agaTh 3TOT BONPOC’, suduom ewkanmel — Videom osip qalipti “moé video
ucyesno [c ’kpana]’, icke Kocwiiao — is’ke qosiladi ‘Oynet BBeneHo B AeiicTBUE’, Mall Kyiad — May
quyadi ‘macio ibet’, keaimpeou —keltiredi ‘mpunecér’, 6oaneen — bolingen ‘paznenuiiocs’, kedepei
acacamaw — kedergi jasama-s1 ‘He YMHU TPEMATCTBUS, KO3iHOI awwaiw — kozi’di assay-s1 <
kozifi’di agsafi-s1 ‘OTKpo# ke CBOM TJasza’, bepecudep — beresifider ‘manute’, oamucun — bilmeysii
‘He 3Haews’, Opvic munuden ne ucmumuz? — Oris tili’'nden ne isteymiz? ‘Ilo pycckomy sI3bIKYy 4TO
Oynem nenatb?’, bunmum xanoau myvicmolk 6ap exenun — Bilmeymin qanday tuwistiq bar yekeni’n
‘He 3Hato, kakoe poacTBo umeercs’, On mancoipmansl oamumsin — Ol tapsirma’ni bilmeymin ‘He
3HAIO TOT0 Opy4eHUs , A2atl kipn omulp — Agay Kirip otir ‘[IpenonaBarens 3amien [B ayAuTopuio]’,
Eno ecmn mypmuin — Yendi yesitip turmin ‘Teneps cnsiity’, Aa ocapaiim — A-a, jaraydi ‘A-a, nagHo’,
macman kemmm — tastap kettim ‘Opocwn’, Kemn kanean scoxkna? — Ketip qalgan joq pa? ‘(OH]| He
ymen?’, Cabakman wwizapvin macmam meni — Sabaq’tan sigarip tastadi meni ‘Mckmounna MeHs U3
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3ausaTus’ (coobmenue cryaenta B WhatsSApp chat’e o BHe3amHOM 3aBeplICHHH 3aHATHS B OHJIAH-
dopmare).

Kpatko kocHeMcsi akieHTojgoruueckoi Hopmbl. OObIUHAs aKIEHTyalus B TIOPKCKUX S3bIKA
XapaKkTepU3yeTcs NaJeHUEM yAapeHus Ha MociaeIHui cior ciaoBa. OIHAKO B NOCIEAHEE BPEMSI 3TO
HOpMa HapylIaeTcs, W aKLUEHT IpPU IMPOU3HOUIEHHMH HEKOTOPHIX AaHTPOINOHMMOB CMEIIAeTcs Ha
MIPEANIOCIIEAHUIN ClIor. DTO SIBIEHHE BO3HMKIIO, MO-BUAMMOMY, O] BIMSHUEM PYCCKOIO S3BIKA.
Hanpumep, B mpexxHre BpeMeHa oT iMeHd Bawirjan o6pa3oBbiBanu kpatkyio Gopmy Bawké (Baw-
+ adukcounn -eke ~ -ke co 3HaUeHMEM JITaCKATEILHOCTH WM YBaXKEHHS, 00pa30BaHHBIN OT TEPMUHA
pozacta dke ‘oTerr’, KOTOPbIH B HpUTHKaTenbHOU hopme dKEem HCrosib3yeTcs: TakKe B Ka4eCTBE
HEXXHOT0 00paleHus K MIaIIeMy 1o BO3pacTy, B Bue dkem-ay “moporoit moir” MoxkeT Bo (ppaze
BBIp@XKaTh UPOHUIO JTMOO CKPBITYIO HENPUSI3HB) C JIOKATU3aUell yIapeHus Ha UCXO/Ie ATOTO CIO0Ba-
JiepuBaTa, KOTOpOoe Terepb 3aMeHseTcs “pycHuHUIMPOBaHHBIM® BapuaHTOM B Buie Bawka; nmena
cooctBennble Giilnar u cokpamennas Bepcust oT Néziygiil, 0ClI0OKHEHHbIE PYCCKMM OKOHYaHUEM
KEHCKOT0 poja -a, 3Bydar kak Glilndra m NézOokd. MHOrue npeacTaBUTEI MOJIOJOTO ITOKOJICHHUS
BCTPEUAIOIIMECS y TIOPOK-MYCY/IbMaH MMEHA apabCKOro U MepcHACKOro MpoMCXoxkaeHus Amiyna,
Midiyné, Kédmiyld, Safiya (Sapiya) u ap. (C TpaJuIIHOHHBIM aKIIEHTOM Ha MOCIICITHEM CIIOTe) HBIHE
npousHocaT uHade: Amiyna, Madiyna, Kamiylla, Safiya, Zidriyna u T.n1. — 10 aHamorum c
eBporeiickumMu uMeHamu MapuHa, ['anmra, Upuna, Kapuna, Cabwna, Kammmra. U mgaxke ums
COOCTBEHHOE JKCHCKOE, 00pa30BaHHOE OT Ka3axCKOro amesuisaThBa bota ‘BepOrokEHOK’, HEPEIKO
IIPOM3HOCSAT C yAapeHUEM Ha IepBbli cior — Bota.

CioBo “KOMMYHHKAIUs , HCIOJIb3YEMOE€ B pa3HbIX TyMaHUTAPHBIX OTpacisix HAyKH,
o003HayaeT mpolecc mnepeaadyn CyOBEeKTOM KaKOH-TMO0 HH(OpMAauu, KOTOPYIO PEUUIHEHT
(uuTaTenp, CIymaTeNb U 3pUTENh) JOHKEH BOCIPUHSATE, IEKOAUPOBATH (IIOHATH) U YCBOUTH C LENIbIO
UCIIOJIb30BaHUSl B CBOEH JedrenbHOCTH. HecoMHEHHO TO, 4YTO MHOrMe€ OO0IIecTBa HMEIOT
BO3MOXXHOCTh YCIIEIIHO pa3BUBAThCs Oyaronapsi KOMMYHHKAIIMH, B X0€ KOTOPOU OCYIIECTBIISIETCS
OOMEH MBICIISIMH, YyBCTBAMH, PA3IMYHBIMH HAyYHO-TEXHUYECKUMH JTOCTHKCHUSMH, 3HAHUSMH U
YMEHHSIMH, COBEPIICHCTBYETCS TyXOBHAs U MaTepUalbHasl KyJIbTypa, (GOPMUPYIOTCS HallMOHAbHAS
U UHAMBHUAYyalbHas KapTUHBlI MHpa, TPUHUMAIOTCA OOIIME pelIeHUsT MU  OCYLIECTBIISETCS
KoJIaboparus JoeH.

Kaxnplii u3 J07eli-kOMMYHHKAHTOB TIpOSIBIsIeTCsl B wmmoctack homo  socialis, kak
B3aMMOJICUCTBY M WieH obiecTBa, 1 homo loquens, kak JuIo, y4acTBYIOIEe B pEYSBOM OOIICHUN
U UCHOJb3YyIOIIee TOT WIM HMHOM MIUOM (JIUTEpPaTYpPHBIA S3bIK, AUAJEKT, TOBOP, COLIMOJIEKT:
rOpOICKOe MPOCTOpeUne, CIEHT, BO3PacTHON U MPpo(hecCHOHAIBbHBIN XKaproH, apro).

Hayxa He cmoxeT B OmmkaiineM OyTylieM OTBETUTh Ha CYIECTBEHHBIN 11 aHTPOIOJIOTUU U
JIMHTBUCTUKHM BOIIPOC, B KaKOW MEpUOJ MaJICOJUTa BO3HUK BepOANbHBIM, T.€. CIOBECHBIH, S3BIK.
WccnenosaTenu cupaBeiIMBO M0JIAraioT, 4To MpodaemMa ero BOSHUKHOBEHHMSI CJI0’KHA, MHOTOTPaHHA
U BKJIIOYAET B ce0s1 HepoOMOI0rMUEeCKHil, aHTPOIOJIOTHYECKUA, TICUXOJIOIMYECKHH, COLMANbHBIN 1
WHBIE aCIIEKTHI.

M3 Bcex CyIIECTBYIOUIMX TEOPHHM IPOUCXOKICHUS s3bIKa JIOJIel Haubojee BepOosSTHOM
MIPE/ICTaBISIeTCSl OHOMATONOATHYECKAasA, COrJIACHO KOTOPOW BCIIE 3a BO3IJIACaMU-MEXIOMETHIMH,
KOTOpBI€ Y TOMUHUIOB OBbLITN MEPBUYHBIMHU CHUTHATAMH OMACHOCTH, IPU3BIBA, BEIPAKEHUEM dMOIUIH
U T.]1., OSBUJINCh B TPUMUTHBHOM PEUM HANIMX JAJEKUX MpeakoB (NOMO) oxHOCIIOXKHBIE CIOBa-
MIPEJUIOKEHUS], N3HAYAIIbHO MPEeACTaBISBIINE cOO0 MopaXkaHusl 3ByKaM OKpY>KaloIIero MUpa.

[Icuxonoru BRISICHUIIHM, YTO Ka)KIbI YesloBEK 00Ja/aeT acCOLUMATUBHBIM BHJ/IOM MBILIUICHUS,
T.€. MHTEJUIEKTYaJIbHON CHOCOOHOCTBIO CBSI3bIBATH PA3IMUHBIEC MPEACTABICHUS, MMOHATUS U UJEH,
ycMaTpuBas B HHMX CXOJCTBO, OOLIME MPU3HAKH, MPOCTPAHCTBEHHYIO U BPEMEHHYIO OJU30CTb,
MOCTUTATh MPUUYUHHO-CIICICTBEHHBIE CBSI3U MEX/1y ONpPECTICHHBIMU SBICHUSMU.

BceneactBue Hanuuus y HaluX JalleKUX MPEIKOB YIOMSHYTONH MEHTaJbHOW BO3MOXKHOCTH
3BYKOIIOIpaXKaTeJIbHbIE CJIOBAa HMCIOJb30BAJUCh HAa METOHMMMUYECKOH OCHOBE HE TOJBKO MJIs
aKyCTMUYECKOTo 00O03HAueHUs NPUPOIHBIX SBJIECHUN WM AEHCTBUM (MPOU3BOAUMBIX JIIOJIbBMU,
KUBOTHBIMHU WM TPEAMETaMM), KOTOPbIE MTOPOXKAATIH OTpe/ieIeHHbIE 3BYKH (K CII0BaM 3TOTO BHJIA
OTHOCSITCSI UMUTATUBbI, CHHOHUM: MUMEMBI), HO U JJI1 0003HAYEHUSI CaMHX 3BydYalluX OOBEKTOB,
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3aTeM — WX CBOMCTB M MPU3HAKOB (TaK MOSIBIIICA pa3psi] 3ByKOCUMBOJIUYECKUX CJIOB — UACO(OHOB,
00pa3Ho mepenarouX BrevyaTieHue o opMe MpeIMeToB, UX IBUKECHUHN, KAUeCTBAX H T.JI.).
3ByKOMOApaXxaTelbHble  €AMHMIIBI  IPEACTABISUIM  CO00M  M3HAYAIBHO  CEMaHTHKO-
(oHETHUECKNE KOMIUIEKCHI B BHJE COYETaHHS KOHCOHAHTOB, CIEAYIOIIUX B (PUKCHPOBaHHOM
NopsAKe, U 00Jeryaronux uX MPOU3HOLIEHUE TTIaCHBIX 3ByKOB. OHM BhIpa)Kajli Ba)KHbIC IOHSITHS B
KU3HU TIEPBOOBITHBIX JIIOJCH W B XOJE S3BIKOBOWM JBOJIONUU TPEBpAIIATNCh B KOPHH CIIOB,
00pa3yoIKX pa3Hble YacTH pedr (TJIaroJibl, CyIeCTBUTEIbHbIC, IIPUIAraTeIbHbIC U T.1I.).

[TaneosTMonornueckuii aHanu3 OOJIBLIEH YacTU CIIOB MO3BOJISET BBISBUTH JIPEBHUE KOPHH,
BOCXOJSIIIME K 3BYKOM300pa3UTEIbHBIM €IMHUIIAM — JIEKCUYECKUM apXeTHIaM, MOSBUBIIUMCS Ha
HA4yaJIbHOM CTaJuu IeHe3uca sA3blKa, U ONPEAEIUTh UX UCXOAHbIE 3HaueHUs (3TUMOHBI). Cienyer
OTMETUTh, YTO XOTS OT ATHUX HMMHUTATUBOB M HUACO(DOHOB B pe3yjibTaTe MNPOUCXOASIIMX Ha
NPOTSDKEHUM MHOTHX TBHICSYETICTUH M3MEHEHUH M IEepeOCMBICICHUN BO3HUKJIA OyiHas MOpOCIb
JUHTBUCTUYECKUX CPEICTB (3HAMEHATENbHBIX U CIYKEOHBIX CJIOB, MOpPEM U MEXKIOMETHUI), ellle
BITOJTHE JKM3HECIIOCOOHO TaKoe JPeBHEE PeyeBOE SBICHHE, KaK 3BYKONOAPaKaHHE IIyMY, 3ByKaM
KUBOM U HEXHMBOW MPUPOJIbI, U apXaudHble (POHUYECKUE CPEACTBA MPOJOJIKAIOT COXPAHATHCSA B
JIEKCUKE COBPEMEHHBIX S3BIKOB IMPAKTUYECKH B TIEPBO3JAHHOM BHUJE, BBICTyNass B POJIH
CYNepI0JITOKUTEIIEH.

VYBEIWYEHNIO CIIOBAPHOTO (POHAA CIIOCOOCTBOBAIO TO, YTO HMMHTATHBBI, BXOJMBIIHE B
OTHOCHUTENIbHO HEOONBIIONW pemepTyap BepOalbHBIX apXETUIIOB, B CEMAHTUYECKOM ILIaHE
M3HAYalbHO 00JaJany TaKUM KauyeCTBOM, KaK CHUHKPETH3M, T.€. MCIOJb30BAINCh B CUTYaTHBHO
00yCIIOBJIICHHBIX 3HAYCHHSIX (UETOBEK, UMUTUPYS B COOTBETCTBUU CO CBOMMH apPTHUKYJISIIMOHHBIMU
BO3MO>XHOCTSIMU 3BYKOBBIE BOJIHBI, BOCIIPUHUMAEMBbIE €r0 OPraHOM CJIyXa, UCIOJIb30Bal MHUMEMBbI
JUis 0003HAYEHUs JIEHCTBUM, OOBEKTOB WM SIBJICHUI, KOTOPbIE T€HEPUPOBAIM COOTBETCTBYIOIIUE
3BykH). Ce10BaTeNIbHO, OHU YK€ U3HAYAIbHO 00J1aJjalii TAKUM IIPU3HAKOM, KaK IOJIMCEMHUS], UYTO CO
BpPEMEHEM, B Pe3yJIbTaTe YCIOKHEHHS TPAMMATUYECKON CTPYKTYpPhI U (POHETHUECKON AUBEPTeHIINH,
IIPUBEJIO K BO3HUKHOBEHUIO JIEKCUKO-CEMaHTHUECKUX KJIACTEPOB — IPYyMI OJHOKOPEHHBIX CJIOB,
OTHOCSILUXCS K PA3HBIM YacTsIM PEUH.

Bo3nukatomass B X0/A€ pa3BUTUS KyJbTypbl HMMaHEHTHas IMOTPEOHOCTh YEJIOBEKa B
HOMMHAIIMKA HOBBIX Peajnii, MPeICTaBICHUN U MOHATUN ObUIO BaKHEHIINM (haKTOPOM, BIUSIONIUM
Ha YBEJIMYEHHUE JIEKCUYECKOr0 COCTaBa, U B 3TOM MpoIecce HapsAay C METOHUMHUEH HEMaJIOBaXKHAs
pONlb MPUHAANEKAIO TAKOMY SBJICHHMIO, Kak MeTadopa, KOTOopas BO3HHKAeT B pe3yJbTaTe
accolMalyuyu 10 CXOJACTBY WM [0 aHAJIOTHMU: €€ CyTh 3aKJII0YaeTcs B yHOTPeOJEHUM CIOBa WIIU
BBIpKEHUS, 0003HAYAIOIIETO HEKOE MOHATHE (0 IPeIMeTe, IBICHUH, IEHCTBUH UM UX CBONCTBA), B
KauecTBe 0003HaUEHUs APYTroro KOHIIENTa — Ha OCHOBE OOLTHOCTH KaKOro-1100 Mpu3HaKa.

JlnutenbHass 3BOJIIOLMS POJA YEJIOBEUECKOIO M TIPOrPEcC CO3/1aBaéMOMl UM  KYJIbTYpbI
COIPOBOXAAIUCH aJIeKBaTHBIM (KaXKJOMY 3Taly HX IOCTYNATEJIbHOIO HM3MEHEHHs) Pa3BUTUEM
SI3BIKA, OTPAKAIOIIUM MOCTENEHHO MEHSIONIYIOCS KOHIENTYAIbHYIO0 KapTHHY MHpa, O1arogaps 4emy
OH OKAa3aJoCh OCHOBHBIM M CaMbIM COBEpUICHHBIM CpPEJICTBOM KOMMYHHUKAIMM JIIOJEH U
PEJIEBAaHTHBIM CPEICTBOM COXPAHEHUS UX 3HAHHUIA 00 OKPY’KAIOIIEM MHpE.

CnenyeT OTMETUTh, YTO IPOOJIEMY 3BOJIOLMHU fA3bIKA MOXHO paccMaTpuBaTh M B aCIHEKTE
TCOJIMHTBUCTUKU —  OTHOCUTEIBHO HOBOTO pa3jiefia SA3bIKO3HAHMS, ‘‘U3YyYarollero BOMPOCHI
TEPPUTOPHUATIEHOTO Pa3MEIIEHUS SI3bIKOB U S3BIKOBBIX SIBIICHUM (HAa 36MHOM IIIape, Ha KOHTUHEHTAX,
B paMkax Oonee Menkux reorpaduueckux apeanoB)”. C.H. Ky3HenoB B HeOOJBIION cTaTbe
“I'e0OIMHTBUCTHKA” YKa3bIBAET, YTO MPEIAMETOM UCCIEIOBAHUSA 3TOM HAyYHON OTpaCiu OINpeeeHa
o0IIeMrpoBasi TMHTBUCTUYECKAsI CUTYAIlUsl, OJIHAKO, C €r0 CJIOB, ‘B MOHUMAHUH 33/1a4 U MPEACIIOB
KOMIIETCHITNHU TCOJIMHTBUCTHUKY €IMHCTBA He HaOmomaetcs” [4].

[To HameMy MHEHUIO, TNI00ANBHYIO THHTBUCTUYECKYIO CUTYAIMIO CIEAYyEeT pacCMaTpUBaTh HE
TOJIBKO B CHUHXPOHMYECKOM, HO M JMAXPOHUYECKOM acHeKTe, T.e. IOMUMO OIMCAaHUS M aHaIu3a
COBPEMEHHOTO COCTOSIHUSI SI3bIKOB B COOTHOILIEHHWHM C HUCTOPUKO-KYJbTYPHBIMH apeajami,
HE0OXOUMO H3ydYaTh S3BIKOBBIE CHUTYyallMM, KOTOpbIE CKJIaJbIBaJlaCh Ha Pa3HbIX ATalax HCTOPUU
YeJI0BEYECTBA.
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BHe Bcsikoro coMHeHus, rio0aibHas JIMHIBUCTHUYECKAs! CUTYallUsl MEHSAETCSl Ha MPOTKEHUN
MHOTUX ThicsdeneTuii. C TeueHHeM BPEMEHM HEKOTOPBIE SI3bIKM pPAClaJaiuCh Ha TOBOPbI U
JMAJIEKThl, KOTOPbIE MOIVIM B CHIIy pa3HbIX INPUYMH 000COOUTHCS, 00pa3ysl OTIENIbHBIE SI3BIKH,
S3BIKOBBIE TPYIIIIBI U CEMBH, IPYTUE UINOMBI NCUE3aJIU, TIOMIOJIHAS CIIUCOK “MEPTBBIX SI3bIKOB”.

SI3BIKM HCTOPUUYECKU CTAOMIIBHBIX COLIMATIBHBIX OOLTHOCTEH IO/, Ha KOTOPBIX CO3/aBaIUCh
W/WIM HBIHE TIeYaTaloTCs NMHChbMEHHBIE MPOU3BEACHUS, BBIpA0ATHIBAIM JUTEPATypHYIO (opmy,
IIPEJCTABIIAIONLYI0 cO00 HOPMATHBHO YCTAaHOBJICHHBIM BapUaHT, KOTOPBIH BIMAJI U HAa YCTHYIO peub
JIOJEH, CTPEMSIIIUXCS K OBJIAJICHUIO HaBbIKAM YTEHUS U I'PaMOTHOIO MHMCbMA B LIEJSAX U3JI0KEHUS
CBOUX MBICIIH ACHO, 0€3 JIOTHYECKUX U JIMHTBUCTHUYECKUX OLIUOOK.

Ilon  cocTaBHBIM  TEPMHUHOM  “S3BIKOBBIE  HOPMBI”  O0O3HAYAIOT  COBOKYIHOCTb
00111eyIOTPEeOUTENbHBIX JIMHIBUCTUYECKUX CPEICTB, a TaKXKe 3HAHUME MpaBWJ HX OTOOpa U
UCTOJB30BaHUSI B OOIIEHWH. BO3HHUKHOBEHHE OJTUX HOPM OOBICHAETCS MOTPEOHOCTHIO B
3¢ GeKTUBHON KOMMYHHUKAIIMH, B X0J1€¢ KOTOPOH PELUIUEHT SICHO NOHUMAET CMBICI IepeiaBaeMoin
emy uHpopMmauu. BeickaspiBanue antuaHOro rutocoda I'epaxmmra: [Idvta pel Koi ovdev pévet
“Bcé Teuér, BCE MeHseTCs BIOJIHE IPUMEHUMO KO BCEM SI3bIKOBBIM HOPMaM — UX YCTOMYMBOCTH
OTHOCHTEJIbHA, OHU IIOJIBEP’KEHbI UCTOPUUYECKON U3MEHUNBOCTH.

bosbias 4acTh COBPEMEHHBIX SI3BIKOB  (DYHKLIMOHUPYIOT KAaK CIIOKHBIE CHCTEMBI C
HMEpPapXUUYECKON CTPYKTYpPOH, U B COOTBETCTBUU C YPOBHEBOW COOTHECEHHOCTBIO CYIIECTBYIOT
pasHble THUIIBl SA3BIKOBBIX HOpPM: JIEKCHYECKHE, TIpaMMaTHuyeckue (MOpQOJOrHuecKue Hu
CHHTaKcu4eckue), opdorpaduueckue, opposnudeckue, MyHKTYalHOHHbIE, aKIIEHTOJIOIHYECKHE U
crunuctuyeckue. Heznanue v HapylieHue 3STUX HOPM IPUBOJAT K OIIMOKaM B TUCbMEHHON U YCTHOM
peun, 4YTO MOXET IIOBJE€Yb HEBEPHYIO HHTEPIpETallMi0 COOOLICHUS WM €ro HElNOHUMaHHE
PELMITUEHTOM (CIIyIIaTesIeM, YUTATEIIEM).

Cobiro1eHuE IEKCUYECKUX HOpM 00ecrieunBaeTCs IPABUIIBHOCTHIO BBIOOpA CIIOB, CIEI0BAaHUE
rpaMMaTHYeCKUM HOpMaM [0JIpa3yMeBaeT UCIOJIb30BaHUE JIepUBATOJIOIMUECKUX,
MOpP(}OIOrMYecKUX TMpaBWJl U  OCYLIECTBIEHHWE IPUHIUIIOB IIOCTPOEHUS CHHTAKCUYECKUU
KOHCTPYKIMH  (CIIOBOCOYETAaHUH,  MPEUIOKEHUH,  CIOXKHBIX  CHHTAKCHYECKHUX  IIEJBIX),
aKLEHTOJIOTUYECKUE  HOPMBI  NPEJyCMaTpPUBAIOT  MPaBWIbHYIO  IOCTAHOBKY  YJapeHus,
MYHKTYallMOHHBIMH HOPMaMH SIBJISIFOTCS TpaBHJia BbIOOpa M yNoTpeOIeHHs 3HAKOB MPENUHAHUS B
MPENIOKEHNH, CTUJIMCTUUYECKUMH HOPMaMM Ha3bIBalOT IpaBHJia BbIOOpA SI3BIKOBBIX CPEICTB B
3aBHCHUMOCTH OT peueBOil cuTyaiuu, opdorpaduyeckue — 3aKperuisiioT eAMHO00pa3ue mneperadyu
pedr Ha mUcbMe U Op(Oo’NHUECKHE — OMUCHIBAIOT JTUTEPATYPHOE MPOU3HOLIEHHUE CIIOB.

Opdorpadust — 3T0 COBOKYITHOCTh MPaBUJI HAITUCAHUSA MOP(EM, CIOB U UX IPaMMATUUYECKHX
¢bopM B JUTEpaTypHOM BapUaHTE $3bIKa, a TaKXKe pas3fesl S3bIKO3HAHUA, HW3YYaloIIUHd U
OIIPEACIAIOIMI yKa3aHHbIEC NIPABHIIA, T.€. HOPMbI IMCBMEHHOTO BOCIIPOM3BEACHMS YCTHOW pedn ¢
MOMOUIBI0 Tpaguueckux 3HaKoB. braromaps ennHOOOpa3sHI0 HalMCaHUS SA3BIKOBBIX €IWHUIL
HUBEJINPYIOTCS UHIAMBUAYaJIbHBIE U TMAJIEKTHBIE 0COOEHHOCTH X IPOM3HOIICHUS U 00ecrieynBaeTcs
Jaydiiee B3auMonoHMMaHue ioned. [lostomy npu pedopme HalMOHaNbHOM NHCHMEHHOCTH
He00X0/IMMa CHHXPOHHAs pa3pa0oTKa HOPM IMPaBOMMCAHUA B IENAX OOecreueHHs JalbHEHIIero
pa3BUTHS Ka3aXCKOTO JIMTEPATYPHOTO SI3bIKa U €ro YCIENIHOTO HCIOJb30BaHUS B cdepe HayKH,
TEXHUKHU U UCKYCCTBA.

SI3bIK — 3TO AOCTOSIHME HapoJa M OCHOBA €ro KyJbTypbl, Ojarojaps €My coXpaHsieTcs
STHUYECKass HICHTUYHOCTh, B HEM OTPaXaloTCsi OCOOEHHOCTH HAIMOHAJIBHOTO XapakTepa Hu
MeHTanurteT. Hara 3aiaga crnocoOCTBOBATh YCIEUTHOMY Pa3BUTHIO POJIHOTO S3bIKA U MPEBPALLIEHUIO
€ro B COBEPIIIEHHOE CPEACTBO OOLICHHSI, COXpPAaHEHUS U Tepelaud MHOT00Opa3HbIX 3HAHUI.

Jlannass paboTa TpeACTaBIseT COOOM MPOMODKEHHE paHee OMyOJUKOBAHHOW CTaThH
“OnTuMasIbHBIA BapHaHT Ka3aXxCKOro ajgaBHTa Ha OCHOBE JIATMHCKOM rpaduku” [5]. ABTOpamu
OBUIM HCIIOJI30BAHbI CBEJIEHUS, COepKAILEcs B UCCIIEOBAHUSX MPOOIIeM, CBSI3aHHBIX C UCTOpUEH
MUCHbMEHHOCTH U U3YYEHUEM COBPEMEHHBIX IIPOIIECCOB pehOpMUPOBAHUS CUCTEM MTUChMa TFOPKCKHX
HapoJI0B, B paboTax, pacCMaTPHUBAIOLINX BOIIPOCHI opdorpaduu HCKOHHBIX U 3aMMCTBOBAHHBIX CJIOB,
B JIEKCUKOTpaduyeckoit mureparype (ABysA3bIYHbIE, TOJKOBBIC U TUAJIEKTHBIE CIIOBAPH, SJIEKTPOHHBIE
MporpaMMbl B BHJIC OHJIAH-TPAHCIEHTEPOB), a TaK K€ pe3yJbTaThl aHANMKM3a B opdorpaduueckom
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acrieKTe JIATUHW3MPOBAHHBIX HAIHNCEH, pa3MEIIEHHBIX Ha HWH()OPMAIMOHHBIX KOHCTPYKIIHSIX
(YKpeIUIeHHBIX Ha 3/IaHUAX), Ha TaOJIMYKaxX, BHIBECKAX WM WHBIX MMOBEPXHOCTSIX OJIU3 JBEPEH,
BEAYIINX B Mara3uHbl, TOCTHHHIIbI, aBTOMOWKH U T.]I.

MeToasl U TIpUEMBl PEIICHUS MOCTABICHHBIX 3a7ad OMPECNICHbI CIeNU(UKON MpeaMmera
HAIlIETO WCCIIEOBAaHUs, TPEOYIOMIEro KOMIUIGKCHOTO IOAXOJa K PEIICHHIO IPOOJIEMbI
pegopMHUpOBaHUS TUCBMEHHOCTH: HA pAaHHUX JTAlax OH PeaJn3yeTcs B BUIE UCCIEJOBAHUS UCTOPUU
HAI[MOHAJILHOW MUCHbMEHHOCTH, OOCYKICHHS Pa3HBIX BEPCHUU MPOCIEKTUBHOTO ai(aBHTa C IETbI0
BBISIBJICHHSI M yCTPaHEHHs HEIOCTATKOB, HAa 3aBEpIIAIOIIEM JTale — B BUAC YTBEPKACHHUS €O
ONTUMAIILHOTO BapWaHTa ¥ OJHOBPEMEHHOW BBIPAa0OTKM HOPM TIPAaBONMCAHHMS HAa OCHOBE
¢donemaTrueckoro npuHIUNa. MHBIMU cI0BaMH, MO TAKKM MOJXOAOM B JAaHHOM CIy4ae CIeIyeT
MMOHUMAaTh BBIOOp TrpadeM, YCHEemHO UCTIONIb3YEMbIX B TUCBMEHHOCTH JPYTUX TIOPKCKHX HApOIOB,
OTIpeJIeJIEHUE X COCTaBa, COOTBETCTBYIOMIETO (DOHEMATHKE Ka3aXxCKOTO fA3bIKa, pa3paboTKy MpaBHil
HAIKMCaHUs CJIOB, a TaK)KE€ CHHXPOHHOE BBEJCHUE B INMPAKTHKY HOBOW TIpadUUecKOil CHCTEMBI U
opdorpadhudeckux mpaBuil.

OCHOBHBIM M3 psijia MCIIOJIb30BAaHHBIX B JIAHHOM HCCIICJIOBAHUU SIBIISIETCS CPaBHUTEIBHO-
HUCTOPUYECKUI METOJ M3YyYCHUsS WCTOPUU Ka3aXCKOro S3BIKE B TPaMMaTOJOTHYECKOM,
JICKCUKOJIOTHYECKOM H opdorpapuueckoM acrekTax Ha OCHOBE HW3YyYEHHUS W COIOCTaBJICHUS
cBelicHH O creneHu 3(PPeKTUBHOCTH (DYHKIMOHUPOBAHUS TETEPOTCHHBIX AI(PaBUTHBIX CHCTEM
(apaOckoii, JIATHHCKOW, KUPHJUIMYECKON) U XapaKTepe HAMMCAHUsS MCKOHHBIX M 3aWMCTBOBaHHBIX
CJIOB B COIIOCTABIICHUU C AHAJIOTHMYHBIMH SIBIICHUSIMU B HMHBIX TIOPKCKHX SI3bIKaX. JTOT METOJI
MO3BOJISIET M30€XKaTh OIIMOOYHBIX PEIICHUH H CIIOCOOCTBYET JIOCTUXKCHUIO ONTHMAJIBHBIX
Pe3yIbTATOB NP PEUICHUN aKTyalIbHOK IP0oOIeMbl pe)OpMUPOBAHNS HATMOHAIBHOW MMChbMEHHOCTH
Ha OCHOBE MpUHIHKMA “oHa oHEMa — oHA Tpadema’.

Hawu oanexue u 61uskue npeoku 0oneoe pemsi NoIb308ANUCH PA3HLIMU CUCTIEMAMU NUCLMA:
CKU@cKol (cM. HAONUCL HA CcepeOPAHON Hauie U3 UCCLIKCKO20 Kypeawa), 2YHHCKoU (o Hell
YHOMUHAemcsi 6 OpPesHeKUmMalckou ucmopuyeckou xponuxke ‘“3anucu o Tpéx yapcmeax”,
oxeamwisaowel nepuoo ¢ 189 no 280 2e.), Opesnemiopkckou pyuuueckou u Op. bnacooaps
NPUHAMUIO MHOSUMU MIOPKCKUMU NIeMeHamu uciama Ha meppumopuu Kazaxcmana nomyyun
pacnpocmparenue apabckull aighasum, Ha 0OCHO8e KOMOPo2o 6 NePeoll NOI0BUHE MUHYBULE2O 8eKd
nevamanucy, mekcmvl Ha Ka3axcKoM s3vike (3ma epaguxa 00 cux nop oQpuyudaibHo npuMeHsemcs
kazaxamu KHP).

15-20 cenmsabps 1925 200a 6 Mockee npowiu 3acedanusi ocmokogedos CCCP, 20e Obvin10
PEWEHO CO36amb Cbe30 C YYacmuem MmIOpPKOL0208 CmpaHvl u 3apybedicvs. Onpedenunu 0OHY U3
2/IABHBIX MmeM 00CyAHcOeHUsl Ha OyOyulem cvezoe — nepexo0 om apadckoco aighasuma Ha JIAMUHCKYI0
2paguxy 6cex MIOPKCKUX HAPOO08 COemcKkoeo 2ocyoapcmea. Opeanuzayusi co3vléd Nepeoco
Bcecorwsnozo miopkonozuueckozo cveszoa ovinia nopyuena Hayunou accoyuayuu ocmokogedenus
CCCP u Obwecmsy uzyuenus u uccieooganus Azepoaiiodxcana.

Ilepeuviii Bececorosuwiii mopronocudeckuii cveso (1926 2., baky) ne monvko 0006pun nepexoo
MIOPKCKO20 (a3epoauiddicanckoeo) aigasuma Ha 1amuHuyy, HO U NPU3BAT UCNONL308AMb ONbIM
Aszepbatiodcana no ramunuzayuu 8 opyeux pecnyoauxax u aemonomuuvix ooracmsax CCCP.

Ha smom cve3de odoxknaduux npogeccop H.®D. Aroenes, Kacasacv pycckoeo anghasuma,
VKA3bI68A HA HENPUEMIEMOCb €20 8blO0PA 8 Kayecmee cpaghuyeckoll OCHO8bL NPU CO30AHUU CUCTEM
nUCbMA IMHOCO8, OOUMABWIUX 8 NPeoenax CO8eMcCKOlU UMNepuu, Ha MOM OCHOBAHUU, YMO OH
«UCIMOPUYECKU CBA3AH C PYCUPDUKAMOPCKOU U MUCCUOHEPCKON NOIUmuKou npu yapusmey. Ilo eco
MHEHUIO, «IMO 0OCMOAMENLCMEO 0AL0 eMy MAKoU NPUsKyc, ymo 6oavuiurcmeo Hapooos CCCP, npu
CO30aHUU CBO€ll NUCLMEHHOCTU, He NPUHUMAEm €20 U, 0adce NPUHAB €20, OMKA3bIBAeMC S 0Nl He2o
nOMOM».

Lenmpanvnvim ucnornumenvruvim xkomumemom Kazaxcxou ACCP (Ka3l[UK) Oekpem o
88e0eHUlU HOB020 — JIAMUHUIUPOBAHHO20 alpasuma OvLr npunam [4-2o dexabps 1928 2ooa. Oouarxo
yoce 6 1936 200y Hauanace Ho6as Kamnanus no nepegody ecex s3zvikos Hapooos CCCP mua
KUPULTUYECKYIO CUCMEMY NUCbMA.
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Hoeuvuii kazaxckuii angpasum na ocnose pyccxoii epaghuxu, cocmoawuil uz 41 6yxewi (exnouarn
gce 32 Oykewl pycckoeo angpasuma u 9 6yke 0 0003HAYEHUS CheYUpUUEcKUx 36YK08 Ka3axcKozo
A3bIKa), Ovi1 ymeepoicoern ykazom Ilpesuouyma Bepxoenozo cosema Kazaxcxoii CCP 6 nosope 1940
2ooa.

Bcenen 3a andaBuTom B Ka3axCKuil S3bIK MPUILIN CJIOBA, CPEAN KOTOPBIX OBLIM HE TOJBKO TE,
4YTO 0003HaYaIu HOBbIE NOHATHA. C ONpEeAEeIEHHOr0 BPEMEHH, CIe1ys OJIUTUYECKUM yCTaHOBKAM,
CTAMM “‘IPaBWJIBHO” YMOTPEOJATh M THCaTh clioBa: Mockeéa BMECTO HCIIOIb3yeMOH H3/1aBHA
amanTupoBaHHOM GopMmbl Mackey [Maskew], Poccuss — BMecto Ha3Bauusi Peceui [Resey], Bumumo,
3aMMCTBOBAHHOTO B MPEXHHE BpEMEHA Y SUIIKUX Ka3aKOB, TOBOPUBIIUX — Paces.

[TosiBUIIOCH CIIOBO aebliuibiH, KOTOPOE SIBISIETCS CHIIBHBIM HCKAKEHUEM U IPU 3TOM KaXKETCS
THOPUAOM CTapOPYCCKOTO aenuykuii W HOBOTO aueiuyawe. JTa CTpaHHas (opMa aebliulblH
COCYILIECTBYET B KA3aXCKOM SI3bIKE C OJHOKOPEHHBIM CIIOBOM — XOPOHUMOM AHenusl.

CnoBo kenec B BBIPAKEHUU KeHec pecnyOIuKacyl 3aMEHUIIN Ha 3aMMCTBOBAHHOE cogem (CM.
HCIOJIb30BaHNUE 3TOM 3aMMCTBOBAHHOW JIEKCEMBl B CHHTarMe ompso cogemi ‘COBET OTpsja’ U
cnoBocouetanuu Cogem coro3zvinbly Oamvipvl Monuwiyk Momemosa ‘repori COBETCKOTO COHO3a
Manmyk MameTosa’).

BO3HMKIN CIIOBOCOYETAHUSI KaA3aK UCKYCCMBOCHI ‘Ka3axCKOE HCKYCCTBO (Hampumep, B
HOMUHATHBHOM TIPEIIOKCHUN Kazax uckyccmeocvl men a0edbueminiy Mockeadazvl doexadacvl —
Ha3BaHWM JIeKaJlbl HAIIMOHAIBHOW KyJIbTYpbl, IpoBoauBILEeics B 1958 romy), meopuecmeonvik
Oipnecmiei ‘TBOpYecKoe OOBEAWHEHHE , XAIblK MEOPUECmB0Chl ‘HAPOIHOE TBOPYECTBO , mMeH
npaeosivl ‘PaBHOIIPABHBIN, meH npasoiblivblK ‘paBHONIPaBUE’ .

K Oonpmomy coxaneHuio, MOMO0HBIE “‘(PpaHIly3CKO-HIDKETOpOACKHE”  M300peTeHHS
BBIXOJIAIMBAJIM POJHOM $3bIK, IpeBpalias €ro B HAMOM, HAINOMHUHAOIMIMK “CypKuUK’. ITO
CIOCOOCTBOBAJIO BO3HUKHOBEHUIO Y MPEICTABUTENICH HAIIMOHAIBHBIX MEHBITMHCTB TPEICTaBICHUH
00 OTCYTCTBUH B UX HAIIHOHAIBHBIX S3bIKaX BHYTPEHHUX BO3MOKHOCTEH /17151 0003HAYCHUS TOHSTU,
HE CBSI3aHHBIX C KAKMMH-TO COBEPILIEHHO HOBBIMU UJIESIMU, SIBJICHUSAMHU WM [IPEIMETaMU.

AHanoruusple sBJICHUs HAOMIONANMCh B S3bIKaX JPYIMX HApOJOB, MNPOKUBAIOIIMX Ha
tepputopuu OobiBIIero CCCP, 0 4eM CBUAETENbCTBYIOT CIEAYIOIINE TTPUMEPHI:

anTaiick. Mmapkcucmckuu  unocogpckuti  mamepuaniusm  ‘MapKCUCTCKUH  unocodcekuit
MaTepuaIn3M’,

OypATCK. cosemcka obwecmeenns baticyinam ‘COBETCKUNA 0OIIECTBEHHBIHN CTPOil’,

YAMYPTCK. CO8emCKol 61acmb ‘COBETCKas BIACTh , CO8EMCKOU KalblK ‘COBETCKUN Hapoa’,

XaKacCK. coyuan-oemoxpamuyeckai ‘Cornuai-aeMOKpaTUIeCKHil’,

YEUEHCK. PegoIIOYUOHHO-0eMOKpamuyecKy ‘peBOIIOLNOHHO-1EMOKPATUUYECKUI ™ | T.11.

C BO3HMKHOBEHMEM CYBEPEHHOIO TOCYJIapcTBa HETraTUBHAs TEHIEHLUS SPO3HM JIEKCHKH,
Ha0J110/1aBIIAsICSl B COBETCKHE BpeMEHa KaK B OOIECTBEHHO-TTOJINTUYECKON TEPMUHOJIOTUH, TaK U B
reorpauecKux Ha3BaHUX, OblIa MPEOJ0J€HA, U B COBPEMEHHOM Ka3aXCKOH MepHOaHYecKOn
nevyatu (Hampumep, B razere “Zaman-Kazakcran) cTanu MOSBISATHCS UCKOHHBIE CIOBA, MPEKHUE
Ha3BaHUs, ‘“3a0bIThIe” B IMpPEIIIECTBYIONIYIO 3M0oXy. Hampumep, camoHa3zBaHHe BEHTpOB magyar
M3/1aBHA B TIOPKCKHX s3bIKax UMesa 3Bydanue madjar (10 3TUM UMEHEM ObLIO M3BECTHO OJTHO W3
CPETHEBEKOBBIX TIOPKCKUX IUIEMEH), COOTBETCTBEHHO BeHrpus HaspiBamack Madjaristan (Typeuk.
Macaristan), I'py3us Obita m3BectHa Kak Girdjistan (typenk. Giircistan; pycckoe CIIOBO 2py3uH
MPOM30ILIO OT TIOPKCKOro giirdji, mpoiins cTaanio B BHIAE CTAPOPYCCKON (POPMBI eyp3u), CTOIHUIA
I'py3un TOummcu no-kazaxcku apantupyercs B popme Tiblis (cp. Typerk. Tiflis).

Ha mycynsmanckoM BocToke 3amaaHbix eBporeiines Ha3biBau ferefig (0T ”UMEHH repMaHCKOTO
ieMeHu (PaHKOB), BBIAEINAS cpedu HuX aHriaudad — ifigiliz (ot anrnwmiick. English). TlosTomy B
MyCYIbMAaHCKHX CTpaHaX 3amanHas EBpoma B cTapuHY HasbiBanach (liwSii Ferengistan ‘CTpana
dpankoB’, copemerHas Aurmus — OLwBSl Ingilistan. YuuTsiBas ckazaHHOE, MPABHIIBHEIM OyJIeT
BBEJ/ICHHE B JICKCUKY Ka3aXxCKOTO s3bIKa clioBa ifigiliz BMecTo ynotpebiasieMoro HelHE avliubi (Cp.
azepOaimkanck. ingilis, Oamkwupck. ingliz, Tarapck. ingliz, typeuk. ingiliz, Typkmenck. inlis,
y30ekck. ingliz).
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Cremyer OTMETUTB, YTO B COBPEMEHHBIX ITyOJIMKAIMIX Ha Ka3aXCKOM SI3BIKE CIIOBO AManus
COOTBETCTBYET PYCCKOMY Ha3BaHHUIO CTpaHbl ['epMaHus; Tak OHa HA3BIBACTCSA B TYPELKOM S3bIKE:
Almanya ‘I'epmanus’ oT ppaniy3ckoro Allemagne [almaii] ‘T'epmanust’, B CBOIO 04epe/b BEAYIIETO
MPOMCXOXKJICHUE OT HAa3BaHUs OJHOTO M3 COIO30B 'E€PMAHCKHX IIeMEH — ajeMaHHOB (alemanni); B
SI3bIKE Ka3axoB, MpokuBaromux B Typruu, aimar ‘Hemeny’ (ot Typeukoro alman ‘Hemert’). Ot
PYCCKOTO CJI0Ba eepmaney ObIIO 00pa30BaHO Ka3aXCKOE CIIOBO 2epMAH.

BMecTo Takux 3aMMCTBOBAHHBIX CJIOB, KaK yudackenix, 0Oavic, okpye CleAyeT HCIOIb30BaTh
ucKoHHBIe cioBa bolgi, welayet, togerek (tonerek, tofirek). s moHATHS ‘CeMbs’ B Ka3aXCKOM SI3BIKE
CYIIECTBYET ICIIBIN PsII CIIOB, TAKKUX Kak Ot basi, jan uya, osaq, iy, iy isi, tiitin, tindik basi, safirraq,
bala-saga, mal-jan, liy-jay, otaw, ogHaKko B CBSI3¥ OTPEOHOCTHIO MCIIOJIL30BAHMS CIIOBA, JIMIICHHOTO
M30BITOYHBIX KOHHOTAIIMHU, T.€. JOMOJHUTEIBHBIX CEMaHTHUYECKUX WA CTHIMCTUYCCKUX (DYHKITHIA,
HEPEIKO B Ka3aXCKOM peYd HCHOJB3YeTCS PYCCKOE CIIOBO cembs. YUWThIBas HAJIMYUE B
JUTEPAaTYPHOM s3bIKe JieKceMbl dyel “xeHiuna; jkeHa’, 1e1ecoo0pa3HO BBEJCHHE B CIIOBAPHBIMA
cocTaB OJHOKOPEHHOro ciioBa dyile ‘cemps’ (cp. apadck. 4lle ‘ailat, mepcumck. 4ble ayele, Typenk.
aile, Tarapck. gdyild, y36ekck. oyild ‘cembs’).

3aKkoHBI (DOHETUKU TIOPKCKHX S3BIKOB HE JIOMyCKAIOT COYETAHUS B CIIOBE TPEX COTJIACHBIX
3ByKOB. OJJHAKO BMECTE C MPUHSATHEM KUPHWUIUII TIOSBUJIOCH HOBOE HAlMCAaHWE HA3BaHMS HallCH
pecniyonuku B popme Kazaxcmarn (B KOTOPOM OKAa3aJIUCh COCMHEHHBIMU COTJIACHBIC 3BYKH [-QSt-],
cM. Osbexcman [-KSt-]), XOTsT B MepuoJ MCHOJIb30BaHUS JTATHHU3UPOBAHHOTO al()aBUTa HCAIH
Qazagppstan B COOTBETCTBHH C HAPOJHBIM IPOW3HOIICHHEM, T.€. 0€3 HapymIeHHs] OpPOIMHIECKON
HOpMBI (Cp. TaTapck. opdosmudeck. Tataristan — xupumnmuueck. Tamapcman [-rst-], Dagistan —
Jaecman [-gst-]). Bosnee Toro, ckoIuieHHE YeThIPEX COTIACHBIX [-rKSt-] momyIieHO B TOMOHUME
Typxcman, BcTpeuaromeMcsi B MoHorpaduu A. AOapaxmanoBa “T'eorpaduyeckre Ha3zBaHUSI
Kazaxcrana” [1, c. 23, 133]. IlpaBoMepHO nucaTh XOPOHHMBI C KOMIIOHEHTOM -Stan, cOXpaHss
nepcuackuii apdukc m3adera, B COOTBETCTBUH C TpeOOBaHHEM Op(HO’NMUU W T'PAMMATHKHU:
Awganistan, Basqurtistan, Bulgaristan, Giirjistan, Ermenistan, Ifigilistan, Qazaqistan, Qirgizistan,
Majaristan, Nuristan, Ozbekistan, Pikistan, Tataristan, T4jikistan, Tiirkistan, Tiirkmenistan, Ferefigi-
stan.

DTUMOIIOTUYECKHU BepHas rpaduueckas nepeaada Ha3BaHUs Hallel pecnyonuku — Qazaqistan:
CIIOBa qazaq | -stan 00beJMHEHBI N3a(ETHOM CBSA3BIO TI0 MPaBUJIaM IPaMMATHKH EPCUICKOTO S3bIKa
(cp. Typeuk. Ozbekistan, Kazakistan, Kirgizistan, Mogolistan, Tacikistan, Tiirkmenistan u T.1.),
ClIeZIOBaTeNbHO, 3allMCaHHas KUPWLIHIEH cuHTarMa Eeevmen Kazaxkcmawn nOIKHA TiepenaBaThCs B
Buae Yegemen Qazaqistan.

I'pamMmmaTHdeckuii CTPOM TIOPKCKUX SI3BIKOB  IMO3BOJISICT 3aMMCTBOBATH HHOS3BIYHBIC
MpuiarateabHble, HE OCIOXKHSS UX H30bITOYHBIMU addukcamu. OAHAKO MBI KOMHUPYEM
MOP(OJIOTHYECKYI0 OCOOEHHOCTh PYCCKOTO S3bIKa, KOTOpas o0O0yclaBiuBaeT OGOpPMIICHHE
MpHUJIaraTeIbHbIX-UHTEPHAIIMOHATH3MOB COOTBETCTBYIOIIMMHU aIbeKTUBHBIMU
cII0BOOOpa3oBaTelbHBIMU Cy(h(hHUKCaMu 1 OKOHYAHUSIMH, YKA3bIBAIONIMMH Ha TPAMMAaTHIECKUN POJI,
YKCII0 M Ak, HanpuMep: actual > akmyanwhutil (-as, -oe, -ue), academic > axademuueckuii (-as, -
oe, -ue), radioactive > paouoaxmuenuwiii (-as, -oe, -ue).

[IpuBeneM mnpuMepbl ONTUMAIBHOTO YCBOCHHS CIIOB-UHTEPHAIMOHAIU3MOB B TIOPKCKHX
SI3BIKAX:

azepOaiipkanck. alternativ  ‘ampTepHatuBa; anprepHatuBHBIN’, analitik  ‘aHamuTHK;
ananutuueckuii’, profilaktik ‘mpodummakrudeckuii’, mineral ‘muHepan; MuUHepasbHBIN, program
‘Iporpamma; IporpaMMHBIN;

oamkupck. arhayik ‘apxawunsriii’, vegetariyan ‘Bererapuanelr; Bererapuanckuii’, monopolistik
‘MOHOTIONIUCTHYECKUH’, nomiyndl” ‘HomuHanbHbIA’, funkciyondl” ‘GyHKIMOHANBHBIN;

Typenk. agresif ‘arpeccuBHbIii’, aktif ‘akTHB; akTHBHBIN, NeiicTBeHHBINH , akustik ‘aKycTHKa;
akycruueckuii’, metodik ‘merommueckuii’, komik ‘cmemniHoii’, modern ‘coBpemenHbIii’, anormal
‘aHoManbHBIA’, paradoksal ‘mapamokcanbHbIi’, ispanyol ‘uWcmaHen; WCHaHCKH’, vejetaryen
‘BererapuaHell; BereTapuaHCKHuii ;
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y30eKCcK. Aagressiv ‘arpeccuBHBIN’, Operdtiv ‘omepatuBHBIIN’, Obyektlv ‘0O0BEKTHBHBII’,
konstriiktiv ‘koHCTpyKTHUBHBIN , geniydl ‘reHuanbHbiii’, kommiindl ‘kommynansnbni’, diskiissiyon
‘ IMCKYCCHOHHBIN , KOmissiyon ‘komuccuoHHbIH’, revoliitsiyon ‘peBomonnonnsiii’, demokratik
‘meMokparuydeckuii’, 6rganik ‘opranmueckuii’, pedidgogik ‘memarormyeckuit’, fiyzik ‘dusnueckuit’,
klassik ‘ximaccudeckmii’, tehnik ‘TexHUYECKUi;

Tatapck. agressiv ‘arpeccuBHblii’, absoliit ‘abcomorHbiit’, logik ‘nmormyeckuii’, pedagogik
‘memaroruveckuii’, stomatologik  ‘cromarosormveckui’, anomail’  ‘aHomanbHbBIA’, normal’
‘HOpMaJbHBIN, revoliitsion ‘peBOTIOIMOHHBIN;

TypKMeHCK. abstrakt ‘abctpakthbiii’, aktual ‘akryaneHbiii’, koalition ‘kxoamuims;
KOQIMIIMOHHBIN, obyektiw ‘00bekTHBHBIN, organik ‘oprannyeckuii’;

yyBamick. absoliit ‘a0CcoOTHBIN, roman ‘poMaHCKHiA’, venerik ‘BeHEpUYECKU’ U T.1I.

B cooTBeTcTBUM C 3THUM MPaBHJIOM OPraHWYHO BOLUIM B Ka3aXCKYIO JIEKCHKY CIICAYIOIIHE
() (0): TR

axkmue ‘aKTUBHEIN,

Hamypan ‘HaTypaJIbHBIN ,

noasap ‘NOJISIPHBIN’,

NnponopyuoHa ‘mpornopUAOHATIbHBIN,

paouxan ‘paiuKagbHbINA .

Bmecme ¢ unmepnayuonanvholl nekcuxkol 8 Hauiem A3blKe NOABUNIUCH 3AUMCIEOBAHUS,
ohopmneHHble TUWHUMU, 8IXOOAWUMY 3d NPedebl He0OX00UMO20, AdhPUKCAMU NPULAAMETbHBIX!

aKmyanbobl ‘AKMyaibHbllL

acmpanovlk ‘acmpanbHuiil’,

KIACCUKANBIK ‘KNACCUUecKull’,

JIYHAPILIK TIVHAPHLLU

MUHEPANObl MUHEPATbHBILL,

MOOANLObIK ‘MOOATbHLIU

paouoakmuemi ~ paouoaKmuemix ‘paouoaxmuensiiil’,

DeBONIIOYUANLIK ‘PEBONIOYUOHHBLLUL,

CONAPNIBIK ‘CONAPHBIUL,

XUMUSTILIK XUMUYECKULL ',

Quszuxanvix ‘usuveckuil’,

— 8 9MOM CIyuae Mol CIeno ciedyem npumepy pyccKkozo sA3biKd, HeCMOMPs HA CYUWeCmBEHHOe
MUNolocUecKoe pasiuyue MmIPKCKUX U CIABIHCKUX SA3bIKOS.

[Ipn BO3BpaTe K CHCTEME IMHChbMa HAa OCHOBE JATHHCKOTO andaBUTa HaM CIEAyeT
MPaBWIBHO HCIOJIB30BaTh TPAMMATUUYECKUN MOTEHIIMAT Ka3aXCKOro fA3blka B OTHOIICHHHU
3aMMCTBOBAHHBIX CJIOB-MHTEPHAIIMOHAIM3MOB. PalnMOHaIbHBIM TpEJCTaBISAETCS HAIlMCAHHE
TaKUX CIIOBOCOYETAHUH, KaK nepuramaiovik opmanslk ‘IepUHATAIBHBIN LIEHTP B BHUAE perinatal
ortaliq, nampyavdix noruyus ‘natpyibHas mnonuius’ — patrol policia, komanoanwix Gexem
‘koMaHHBII TocT’ — komanda beketi (posti).

[lpunararensHble, WMEIONME T'e€PMAHCKOE WM  POMAHCKOE  MPOMCXOXKJICHHE,
MPEANOYTUTELHO YCBauBaTh B Ghopme, OIM3KON K OpUTHHATY, B PE3yJbTaTe Yero OHH OyIyT
KpaTKUMU TIPU 3aIUCH, 0oJiee JEerKUMH B MPOU3HOMICHNH U HE MPOTHBOPEUYANINMH MpPaBHUIIaM
TIOPKCKOHM I'paMMAaTHKH, HallpuMep: amepukanvix — amerikédn, unousanvix — indiyén, eepasusanviy
— yevridziydn. Mbl JOJDKHBI OTKa3aTbCsl OT MPOCTOPEUHBIX CIOB-UCKaXEHUU Kapic (Kopeel),
Hemic (Hemel), yHOic (WHAEel), 3aMEHUB MX BapuanTamMu koreydn, alman, indiyin; BmecTo
MPUIIAraTeabHOTO Z0POJIbIK ‘SIAEPHBIN’ UCIONB30BaTh c0Bo niikledr (cp. Typenk. niikleer).

Heo0ocHOBaHHBIM MpEJCTABISETCS IEpPEeBOJ IPUJIAraTelIbHOIO  onepamuséHulli  Ha
Ka3aXCKUU SI3BIK CJIOBOM orcedes, TIEPENatouuM 3HAUCHHS ‘ObICTPBIM, CKOpBIN® (CM. MPUMEPHI:
onepamuenas paboma — XeHel XYMBIC; onepamuenas epynna — Xejaell TOIl; onepamugHoe
peazuposaHue — KeJIel Kayall KaTy; KeJell xKayan Kautapy.

Jlekcema onepamuénviii — OQOPMIEHHOE IO TMpPaBHJIaM pPYCCKOTO fA3BIKAa CIOBO-
HHTEPHAMOHAIN3M — 00pa30BaHO OT  AHIMVIMHCKOrO  MpWiIaraTelibHOro  Operative
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‘ICHCTBYIOMIUI’, BOCXOISAIIEr0, B CBOIO 0Yepe/ib, K JATHHCKOMY CYIIECTBHTCIBHOMY Operatio
‘meficTBue’.

B pycckux TOJKOBBIX CIOBapsX MPHUBEACHBI CISAYIONIUE 3HAYSHUS ISl STOTO CJIOBA:

1. CBsi3aHHBIN ¢ XHPYPTrUUESCKUM BMEIIATEIILCTBOM, OTIEpaIlieH.

2. OTHOCAIIMICS K BOGHHBIM ONE€palysiM, JEHCTBUSM CHIIOBBIX CTPYKTYP.

3. HenmocpencTBeHHO, MPAKTUYECKU OCYIIECTBIISTFOIIHNIA YTO-THOO0.

4. ITpegna3zHayeHHbIN JJIs1 BBITTOJIHEHUS OTIEPALUH.

5. [eiictByromuii ObICTPO; CIOCOOHBIN OBICTPO, BOBPEMS HCIIPABUTH UJIH HAIIPABUTh X0/ JIEA.

Jlng mepemgayum BCEro CEMAaHTHUYECKOTO CIEKTpa paccMaTpUBAeMOIo IPHJIAraTelibHOTO B
Ka3aXCKOM $I3BbIKE€ CTaJM HCIOJb30BaTh CIOBO-KaJbKy jedel, cBsf3aHHOE NHIIL C €ro ISTHIM,
MEPEHOCHBIM 3HAYEHUEM, XapaKTEPHBIM I PA3rOBOPHOTO CTHIIA.

[To mpumMepy IpYyrux TIOPKCKHX S3BIKOB, TPABOMEPHO BBEICHUE B JIEKCHKY Ka3aXCKOTO SI3bIKA
CIIOB-CHHOHHUMOB Operativ (BMecTo onepamusmi, onepamusmix), hiareket -(s)1 (manpumep, héreket
tapsirmalar ‘ormepaTtuBHBIC 3a1a4n’) U amaliy < amal ‘neno; geiictBue’ (cp. Typeuk. operatif, ameli
‘omepaTuBHBINA’, ameliyat ‘omepanust xupyprudeckas’, harekat, operasyon ‘BoeHHas omeparus’,
amelye, muamele ‘¢puHaHcOBas omneparus’).

[IpuBenem xapakTepHble (aKThl: B OJJHOM U3 TEICUHTEPBbIO JKEHIIMHA, 110 BCE BUIUMOCTH,
HE UMeroas PrIoJOTHIeCKOro 00pa3oBaHus, HO MHTYUTHBHO OCO3HABIIASl CYyTh POAHOTO S3bIKA, B
CBOCH peud UCHOJb30Bala MpuiarareabHble moral, materiyal, d4yBCcTBysS HeoIpaBIaHHYIO
CIIO)KHOCTh, HEECTECTBEHHOCTh JIMTEPATYPHBIX (OPM MOpaAibOblK, Mamepuaiovlk, B APYTrOM
MHTEPBBIO HA Ka3aXCKOM S3bIKe Mpo3Byyasno mpuiararenbHoe klassik BMecTo HOpMaTHBHOTO
K1ACCUKATBIK.

Addukcer -l ~ -liq (c BapuanTamMu) 00pa3yrOT IMpUIaraTeabHble OT MMEHHBIX OCHOB (say
‘opar’ > sayli ‘oBpaxwuctsiii’, kir ‘rpsa3s’ > kirli ‘rps3HbIit’, muz ‘nmex’ > muzdi ‘nensHON’, yen
‘mupuHa’ > yendi ‘mmpokuit’, dafiq ‘cmaBa’ > dafiqti ‘3HaTHBIN’, mddeniyet ‘kKymbTypa’ >
médeniyetti ‘KyJIbTypHBIA’ H T.J.), IO3TOMY HEJIOTUYHO M JakKe aOCypIHO BBHIMJIAIUT CTpEMIICHHE
MPUCOSANHATh K 3aWMCTBOBAHHBIM MpHIaraTelbHbIM ad(UKCH, KOTOpble 00pa3yloT CJoBa,
OTHOCSIINECS K ATOH K€ YaCTH PEUH.

Heo6xo11uMo nCHoIbp30BaTh BO3MOXKHOCTH, BOSHUKILHUE MPH MEPEX0JIe Ka3aXCKOro A3bIKa Ha
JATUHCKYIO TpadyKy, 1 WHTEpHAIMOHAIBHBIE JIEKCHUECKUE 3aMMCTBOBAHMS MUCaTh B Buae aktiidl,
modal, radiodktiv, revoliicidon, gedmetrik, hiymik, fiyzik, klassik (Bo Bcex mpumepax ynapeHue
najaeT Ha MOCIEAHUN CIor) U T.J., HE OCIOXHAA HMX CIY>KEOHbIMH MOp(pemMamH, HECYILIUMH
m3nuImHIoK  uHbopMaiuio. Kpome Toro, mpemo3uiiMs TakKhX CIOB IO  OTHOIIEHHUIO
CYIIECTBUTEIFHBIM SICHO YKa3bIBa€T HAa MX TJABHYIO (DYHKIMIO ONpEICTICHHsS, XapaKTepHYIO B
MEPBYIO O4epeab JUIsl MpUIaraTebHbIX.

HexoTopbie OTHOCHTENBHBIE TpUIIAraTelbHBIE B PANE TIOPKCKHX S3BIKOB 00pa3yroTCs OT
CYIIECTBUTENBHBIX MMyTeM mpubaBneHus adduxca ¢ -1y apabCKOro mMpoucXoxaeHus (CM. apaOcCK.
W) almaniy ‘repmanckuii, Hemenkuit; Hemen’, S afganiy ‘adpranckuii; agpranen’, 2 raniy
‘UpaHCKUii; upaHen’, 2 s yahldiy ‘nyzeit; espeit’, 2 hindiy ‘unamiickuii; uaauen’, S5 turkiy
‘Typenkuii’, L4l ‘andaBUTHBINA’, o+l STyasiy TOJHUTHYECKHIA’).

YcBoeHHast S36IKOM (hapcu (IepcuCKUM) dTa ciry)ebHas Mmopdema nMmenyercs ya-ye nesbit,
aubo ya-ye nesbi u wucmonb3dyercss i OQOPMIICHHS OTHOCHTEIBHBIX MpPHIIAraTelbHbIX,
0003HAYAIOIINX MPU3HAKH, CEMAHTHKA KOTOPBIX OOYCJIOBIEHA 3HAYEHHWEM CYIIECTBUTENbHBIX, OT
KOTOpBIX OHH 06pazopanbl: JU dlkol ‘anxorons, cnupt’ > < d1kolT ‘anKorobHbIH, COUPTHOI, ()
ahin ‘xene3o’ > ) ahini “xenesHblii’, Jed sdhr ‘ropox’ > s sdhrl ‘ropopckoii’, <l nibat
‘pactenne’ > Sl ndbatl ‘pacTUTENbHBIN’; s> cub ‘apeBecHHa’ > (5> ¢ubl ‘JCpEBSHHBIN’.
[IpunararenpHbie, B COCTaB KOTOPBIX BXOAWUT JTa CiIyxkeOHas Mopdema, TMOaBEPrasich
CyOCTaHTHBALUM, MOT'YT HEPEXOAUTh B Pa3psl TMHIBOHUMOB, IEMOHUMOB U 3THOHMMOB: J!) Alman
‘Tepmanus’ > Sl almani ‘HemelLkuil; HeMeLKHUii A3bIK; TepMaHel, Hemell’, < e drib ‘apa6’ > e
ardbl ‘apaOckwmii; apabckuii s3bIK; apabd’, (= Cin ‘Kurait’ > b ¢Inl ‘kuraiickuii; dapdop;
KUATAWCKU A3bIK; KUTael , o=\ fars ‘nepc; @apc’ (mpoBunuus B Mpane, B peBHOCTH — Pars) > (sl
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farsi ‘mepcuickuii; mepcHACKuil s3bIK; kuTenb Dapca’, S tork ‘Typok; Toopk® > <SS torki
‘TypeLKUi; TypeLKUi S3bIK; TYpOK’.

Takue mnpunaratenbHble, oOpa3oBaHHbBIE OT apaOCKUX W HMHBIX OCHOB, BCTPEYAIOTCS B
JIEKCUKOHE MHOTHX TIOPKCKHX SI3BIKOB: a3epOailPKaHCK. 9Sabi ‘HEpBHBIN’, rosmi ‘oduIuanbHbIn’,
elmi ‘HayuHbIid; Typeuk. ¢ini ‘dapdop; dasHc; kadens; dapdopoBblit; GasHCOBBIN; KadeabHbIH’,
efrenci ‘eBpomeiickuii’, efsanevi ‘muduueckuii’, miistevi ‘TUIOCKUHM, POBHBIN’, KUPTH3CK. tabigly
‘IPUPOIHBIN’, sayasly ‘moauTH4ecKuii’, tarthly ‘HCTOPHUYECKMIA’, KpPBIMCKO-TaTapcK. Umimiy
‘BceoOmuii’, milliy ‘HanmoHanbHBIN’, resmiy ‘odunmanbHeii’; y30ekck. dddbiy ‘nuTepaTypHbIil’,
badi’ly ‘XyaO0)KeCTBEHHBIM; MO3THUYECKHii’, 1lmiy ‘HaydHbBINH’, dsosily ‘OcHOBHOW , Oyildwiy
‘cemelinblii’, milliy ‘HaIMOHANBHBIN, siyosly ‘TOMUTHYECKHUil’, jdmoaviy ‘oOmiecTBeHHBIN , doimiy
‘IOCTOSIHHBIM.

Bapuantr addukca -ly — -Viy B COBPEeMEHHOM Y30€KCKOM S3BIKE HCIIOIB3YETCS ISt
o0pa3oBaHMsl OTHOCHTEIbHBIX MpUJIAraTelIbHBIX OT CYIIECTBUTENbHBIX, OKAaHUYMBAIOIIUXCS Ha
rinacHeid 3ByK: tehnikaviy ‘rexuuueckwuii’, fizikaviy ‘pusnueckuii’ (Hapsay ¢ agbekTuBamu tehnik,
fiyzik).

HccnenoBaTenu  Ka3aXxCKOTO — s3bIKa ~ OTMEYAIOT, YTO  OOpa3ylOIMH  peIsITUBHBIC
nputaratenbHbie GopmanT -iy (Ya-ye nesbét) npejacTaBicH AByMs BApUAHTAMH: KPATKUM H [TOJTHBIM
(BTOpO# M3 HUX XapaKTepeH /AJIsl TUCbMEHHON peun):

1) mepcuzack. 25 huda (s's huday) ‘6or; 60XecTBO; BIaCTEIHMH, XO35HH™ > 215 hudayi
‘00XeCKUH, CBONCTBEHHBIN 00Ty, TOCIIOIHUI; TPOBUIEHIIMAJIbHBIN, IPEIONPEAECIEHHBIN > Ka3aXCK.
quday ‘0or, BCeBBINIHHMIA; BJIa IbIKa, TOBEIUTEb, BAACTSIUH > qudayl ‘)KepTBOIPUHOIICHHE, )KePTBa
0ory; nojasiHue, MIJIOCTHIHS; TTOKepTBOBaHME ; arab ‘apa®’ > arabi ‘apabcekwmii’, Bulgar ‘Bynrap’ >
bilgar1 ‘rodTh, BeIETAHHAS KOXKa; KOXaHBIM , azaq ‘ka3ax’ > (azaqi ‘ka3axckuii’, tlirik ‘Tropk;
Typok’ > tiirki ‘Tropkckuit; Tropk’, tlirikmen > tilirikpeni ‘Typkmenckas’ (Hampumep, tiirikpeni naz
bedew ‘rypxmMenckas jomak, 3a KOTOPOi ObLT 0co0BIi yXxoa’), Sin ‘Kurait” > sin1 ‘dapdop, dasuc;
CTEKJIO; CTCKJISIHHBIN , quanekTH. yestek ‘ocen’ (nmureparyph. yesek, cp. anraiick. estek) > yesteki
‘OCJIMHBIN;

2) din ‘Bepa, BepoucnoBeaanue, penurus’ > dinly ‘penurno3ubiii’, qazaq ‘kazax’ > qazaqly
‘kazaxckuii’, mideniyet ‘kyapTypa’ > maddeniy ‘KyJbTypHBINH’, sayasat ‘moJuTHKa’ > sayasly
‘monmtrueckuii’, tabiygat ‘npupona’ > tabiygly ‘mpupojHblii, ecTecTBeHHbIN, tariyh ‘ucropus’ >
tariyhiy ‘ucropuueckuii’, zaman ~ zamana ‘BpeMs; oroxa’ > zamanawiy ‘cCoBpeMeHHBI .

Crnenmyer cka3aTh, YTO B IpOIlECCE€ BBEACHUS HOBOTO an(aBUTa MOXKHO pemiaTh MPOOJIEMBI
opdorpacuu, onupasch Ha MOpPQOIOrHYecKrid MpUHUMN. VHBIMH cIOBaMH, M3 BCEX BAPHAHTOB
HalmucaHusi CJOoB (OCOOEHHO 3aMMCTBOBAaHHBIX U3 JIPYTHX SI3bIKOB), OTPAXKAIOIIMX Pa3HOE
IIPOU3HOLIEHUE U BCTPEYAIOLINXCS HBIHE B MMCBbMEHHOM peur, BbIOpaTh Te (hoHOrpaduuecKue BUIH,
KOTOPBIE COOTBETCTBYIOT MPUHIIMITY €MHOOOPA3HOTO HATUCAHUS MOP(EM.

Hanpumep, nutepaTypHbIMU JOJKHBI OBITH IPU3HAHBI TAKHWE OJJHOKOPEHHBIE CJIOBA, KaK

paxmem — rahmet ‘crmacu60, 6aromapio’,

paxwiiim — rahlym ‘MUIIOCTb; MUJIOCEpANE’,

Mmapxym — marhum ‘mOKOMHBIN, yMepInii’,

mapxamam — marhamat ‘MUIOCTb, MUJIOCEpANE; OJIATOCIOBEHUE; MOXKaTyicTa; MO3BOJIBTE;
OyapTe Mo6e3Hbl” (KOPEHb MEPEUNCIICHHBIX CI0B-apadu3MOB a> ) I-h-m),

a UX BapUaHThl pakmem, paKbiM, MApKym, MapKadbam — IpoCTOPEUYHbIMU (pOPMaMU CIIOBA, TaK
KaK UX TOMOTE€HHOCTh M CEMaHTHYECKas CBsI3b 3aByaJPOBAHA.

B nocnennee BpeMsi BMECTO MCIIOJIB3YEMOI'0 paHee U OTPAaXEHHOTO B CIOBAPSX CIOBA XYKblK
‘mpaBo’ (KOpeHb (3> ~ (i N--() momydmno mpeoGnaganie B ODHIHATBHBIX TOKYMEHTAX €ro
BUJIOM3MEHEHHE KYKbIK, YTPATHBILEE BCAKYIO (DOHETHUECKYIO OJIM30CTh ¢ TAKUMHU OJIHOKOPEHHBIMU
CJIOBaMH, KakK xax ‘TpaBjia, UCTUHA; MPABO’, Xakuxkam ‘UCTUHA, MPaBJa; UCTUHHBIN, MPaBbIi’ U, K
TOMY K€, MEeHee OJ1aro3By4HOE.

W3 BapuaHTOB xapekem ~ Kapekem ~ apekem ‘NCHCTBUE, IESHHE; MOCTYMOK  (apaOCK. &S~
harakat) mpaBomepHO BbIOpaTh MEpPBHIiA, Kak OoJiee OJIM3KHiA K apaOCKOMy OpUTHHATY.
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Hannuue B nuTepaTypHOM s3bIKE IPOCTOPEYHBIX BapUAaHTOB aKnap ‘CBOJKA; HTOIOBBIE
naHHbIe W aknapam ‘uHOpManus’ HE MO3BOJISIET PACIO3HATH B HUX (DOPMBI MHOXKECTBEHHOTO
Ypclia OT JIGKCEMbI Xabap ‘BECTb, U3BECTHE, COOOIIEHUE; OCBEIOMICHHOCTD  (KOopeHb _»a h-b-r),
MIO3TOMY B LIEJIAX OTPAXKECHUS X KOPHEBOTO €IMHCTBA CIEAYET MUCATh axbap u axbapam.

OTrnarosibHble CYyIIECTBUTENbHbIE U ITPUJIAraTeNIbHbIE B Ka3aXCKOM SI3bIKE COBIIAJAIOT BHEIIIHE
¢ HeompeneraeHHON (opMoit riarona. Hepenko oHM MPUBOASTCS B OAHOW U TOW ke CIOBapHOMN
CTaThe, XOTs OTHOCATCS K Pa3HBIM YaCTSIM peUH, HAlPUMED, KbiCmay ‘3UMOBATh’ — Kblcmay ‘3UMOBKa’
(3uMoOBaHMe, 3aTEM — MECTO 3UMOBAHUSA); Hcaday ~ dcyoey ‘XyleTb, U3HYPATbCS; UCTOLIAThCS —
Jlcaoay ‘TONMIMM, XYyJIOH; M3HYPEHHBIH ~ Jwcydey ‘M3HYPEHHE, HCTOIICHHE W Jicyoey ‘XYIOH,
U3HYPEHHBIN .

Becpma panuoHanbHON NpEeACTaBISIETCS MCIOJIb3yeMas YYEHBIMU-TIOPKOJIOTaMH IPAKTHKA
HalKMCaHUsl TIJarojoB Kak OTHCNbHBIX CJOBAapHbIX €IWHUI] B BHJEC OCHOBBI, T.e. 0€3
dbopmoobpasyronux addurkcoB. M3-3a TOro, 4Yro B Ka3axXCKOW JIEKCHKOTpadUH TJIAroJjibl
TPaJMIMOHHO MUIIYTCS B BUJC MHQUHUTHUBA, T.¢. odopmitsitoTes adhdukcom -y [-1w, -iw, -w], nHOT 1@
MOT'yT BO3HHUKATh 3aTPyJHEHHs B ONpE/CICHHH OCHOBBI riarona. Hampumep, ot cioB ocap- (jar-)
‘packosid, pacceku’ u owcapwi- (jarl-) ‘ObITh OOECIICYCHHBIM, YAOBICTBOPEHHBIM' 00pasyercs
OJZIMHAKOBas Heompe/eeHHas GpopMma riiarojia — dcapy (COOTBETCTBEHHO, jar- + -1w | jari- + -W),
HECMOTpS Ha TO, YTO MPOU3BO/AIIAS OCHOBA y HUX pa3Hasi, M IPU €€ BHIWICHEHUH 13 WHOUHUTHBA
JUIs TIOCJIEAYIOIIETO CIPSKEHUS TJ1arojia MO>KeT BO3HUKHYTh BOIPOC: Mmeemcs iu enachbviii 36yK 6
aycrayme? IlpennaraeMplii DPUHLMII 3alMCH TJarojioB yAauHO HCIOJb30BAH COCTaBUTEIISIMU
“Cnoaps kazaxckoro sizbika” [6] u “Kazaxcko-pycckoro cioBaps™ [7].

JUist yiaydieHuss BU3YAJIBHOTO BOCIPHUSTHS T'PAMMAaTHYECKOH CTPYKTYpBI HPEIJIOKEHHH B
TEKCTE Ha Ka3aXCKOM S3bIKE€ ONTHUMAJIbHBIM KaXXETCsl MCIOJIb30BAHUE HAJCTPOYHOIO 3HAKa B BUJE
3amsaToi ° (amoctpod). C MOMOLIBI0 ATOTO TpadUUecKOro 3JIEMEHTAa MOXKHO pa3JeluTh OCHOBY
CYLIECTBUTEIBHOIO U MajiexkHoe okoHuaHue. IIpuBeneM mpumep Takoro Hamucanus: Kidmelet’ke
tolip, azamat boldi. Yer-azamat qatari’na qosildi, sanat’qa ilindi. Jupar iyisi’n jomarttiq’pen jayip
turgan giilder / Komenemke monvin, azamam 6010vi. Ep-azamam kamapvlHa KOCbLIObl, CAHAMKA
ininoi. ’Kynap uicin sccomapmmuiknen scativin mypeau 2ynoep.

O mpuHaJIeKHOCTHU CJIOBA K TAKOW YaCTH PEUH, KaK TJ1aroi, Mbl MOXKEM CyJIUTh [0 HAIMYUIO B
CIIOBE€ COOTBETCTBYIOLIUX a((UKCOB; Hapeuusi, YUCIUTEIbHbIE, MECTOUMEHHUS OOIIEU3BECTHBI U
BOCIIPMHMMAIOTCSI KaK CJIOBO(GOPMBI B 1IE€JIOM; OJJHAKO B HEKOTOPBIX CIIydasiX y CyIIECTBUTEIbHBIX
(cpeau HUX MOTYT OBITh M HE3HAKOMBIE JUIsl UMTATENsl CJIOBA) 3aTPYIHUTENIBHO Cpa3y ONpeAeIuTh
dbopmy manexa, Hampumep: kolefike ‘renr’ (uMMeHuTenbHBIM Tagex) — tilek’ke “xemanuio’
(maTenbHBIN MaAEXK), sirttan ‘BosikoJaB’ (MMEHMUTEIbHBIA Majiex) — sirt’tan ‘cHapyxu’ (MCXOIHBIN
najiex), ataqtl ‘u3BecTHBINA (MM MpHJIAraTeIbHOE B UMEHUTEIBHOM Majiexe) — qapsiq’tl ‘Menok’
(MMsT  CyLIeCTBUTENIBPHOE B BHUHHUTEIBbHOM majexe). Mcnonb3oBaHue amoctpoda yHmpOCTHT
BOCIIPUSATHE Ka3aXCKUX CJIOB, TaK KAaK BU3yaJlbHO OTCEKAET OKOHYAHUS, B PE3YJbTAaTe YEro MbI
BOCIPUHHUMAEM OCHOBY CJIOBa, KOTOpasi UACHTUYHA (OpME UMEHUTEIBHOTO MaJIexKa.

CymiecTBeHHYI0 poJib 3TOT opdorpapuueckuii 3HaK MOXKET UrpaTh s TeX, KTO HM3y4aer
Ka3axckuil s3bIK. Jlaxke mpHU3HAB HelenecooOpa3HOCTh MPUMEHEHHs arnocTpoda Mpu HanMCaHWUU
TEKCTOB, €r0 MOKHO UCIOJIb30BATh B YUEOHBIX TEKCTAX.

Anoctpod Kak MoOKa3areab MOpP(OIOrHYEeCcKOro Mpu3Haka (maaexa) CyLIECTBUTEIbHOTO
UCIIOJNIL3YETCsl B aHTIIMICKOM si3bike (Henry’s book ‘kuura I'eHpu’), mpu mMeHaX COOCTBEHHBIX B
TypenkoMm (Ayse’nin ¢antasi ‘cymka, mpuHaiexamas Aiime’, Ahmet’e ‘Axmery’, Ankara’da ‘B
Amnxkape’, Aksehir’den ‘u3 Ak-mexupa’, Demir’le ‘c Jlemupom’) si3bIkax U U3peaKa B pycCKOM IpU
CKJIOHEHUH TI0 TaJeKaM WHOS3BIYHOTO CJIOBA, MEPEJaHHOTO JIATUHCKUMHU OykBamu (... n6o akr
0003Ha4YeHNsI NPOM3BeIeHHUS OPUS’OM CTaJl PACCMATPUBATHCSH KaK NPU3HAHUE PeaJIbHOCTH €a-
MoOro npousseaenus...”, “Ilpodaema ¢ OPUS’om™).

[IpakTHKy CIMTHOTO HaNMCaHHS JIByX 3HaMEHATENbHBIX, T.€. JIGKCHYECKH CaMOCTOSATEIbHBIX
CJI0B, 00pa3yIoIIMX OTYECTBO B Ka3aXCKOM SI3bIKE, CI€IyeT MPU3HATh HEBEPHOU B IpaMMaTHUECKOM
acriexte. Takue npumepsl, kak Ahmet[tiii] uli ‘ceir Axmera’, Qayir-bek|tiil] qiz1 ‘mous KaiisipOeka’,
Ag-Nazar[din] kelini ‘HeBecTka AKHa3apa’ IpeACTaBICHBI IByMs JEKCEMaMu Ha OCHOBE n3adeTHOH
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CBSI3M C HUCHONb30BaHUEM addukca nmpuHaiexkHocTd. [lo aHanmormuHoMy mHpaBHIy HOCTPOEHBI
CUHTarMbel Aiamamsl Kanacel, Abvipanvt ayoamusi, Mouvinmsl cmanyuscel, Axbac keni, Koweap
Anamaywt, Kacnuii menizi, Kopoati acyvt, Kaiivinmepeenniy Kapacywl v 1.11.

[Ipy BO3HMKHOBEHHH HEOOXOIUMOCTH OTJIUYUTH OTYECTBO OT OOBIYHOTO CIIOBOCOYETAHUS
MOJKHO KCITOJIb30BaTh B MEPBOM ciydae aeduc mexay ciaoBamu (Ahmet-uli, Qayir-bek-qizi, Ag-
Nazar-kelini) — Gmaromapst 3ToMy crmoco0y rpadu4ecKd SICHO OTPa)KaeTcsl BYXKOMIIOHCHTHAsI
Mozenb oTuectBa. CrieyeT ykas3aTbh, YTO COBPEMEHHAs MpaKTHUKa CIUTHOM mepenadyd B BUIE
Axmemynel, KaiibipOexkuvl3ol U T.71., HAPYLIAIOIIAs TPAMMATHYECKYIO HOPMY, BOSHHKIIA B PE3YJIbTATE
MoJIpakaH!s HAITMCAHUIO OTYECTBA B PYCCKOM si3bIke (Axmemosuuy, Kativipbexkosna), 00pazyemMoro
cydukcanpbHbIM CIOCOOOM ¥ MPEACTABIISIONIETO COOO0M OHO CIIOBO.

[IpaBomepHO HamucaHue uepe3 jAeduc OByX 3HAMEHATENbHBIX CIIOB, KOTOpbIE, OOmanas
CaMOCTOSITENIbHBIM JIEKCUYECKUM 3HAueHHEM, 00pa3yroT cliokHOoe HauMeHoBaHue: Ag-adir, Qara-
taw, Qara-tefiiz, Sari-6zek, Bir-sogir, Bes-qaragay, Tiilki-bas, Barsa-kelmes, Kempir-olgen, At-
qurilgan, At-atgan, Qodar-qazgan. Takoit cnoco0 rpaduyeckoil mepenayd CHOCOOCTBYET
ONTUMAaJILHOMY BOCIIPUSTHIO CEMAHTUYECKOM CTPYKTYPBl COCTABHOT'O TOIIOHHMA.

OnHako B reorpagMuecKux HA3BaHUAX, COCTOSIIMX M3 TPEX CIIOB, JOMYCKas CIMTHOE
HamucaHue ABYX MEPBBIX KOMIIOHEHTOB, HYHO OTAENAThH 1e(hrCOM OCHOBY CIOBOCOUYETAHHS — €ro
0azoByto equnmIly. Saritaw-qum ‘Tlecuanas mycteins 0au3 rop Capsi-tay’, Yekibas-tuz ‘Cosnenoe
03€po y MOJHOXHS AByX rop’. Ecnu mepen TOMOHMMOM HaxOIUTCS OMpeesieHHe, TO OHO
3aMMCBIBAETCS OT/ENBbHO ¢ mporucHoi 6ykeel: Ulken Qara-oy, Kisi Qara-oy, Jagst Ala-kol, Jaman
Ala-kol, Assi-tastt Torgay, Kempir-6lgen Qara-say, Qalmag-jatqan Qara-sat.

[IpaBuna coBpemMeHHON opdorpaduu CIOKHBIX TeorpaguyecKMx Ha3BaHHMM Ha OCHOBE
KUPWUIHIBI TPEeOYIOT CIWTHOTO HamwcaHusi cioB: Yixen Kapaou, Kiwi Kapaoii, Awwimacmol
Topezaii, Karmakaxcamxan Kapawam v 1.1. [8, . 198].

[Ipennaraemslii opdorpaduueckuii MPUHIMUI eTECO00Pa3HO UCIOIB30BaTh IPU HAMMCAHUU
CJIOKHBIX UMEH COOCTBEHHBIX (aHTPOTIOHUMOB), Hanipumep, Qasim-Jomart — Kacvimorcomapm, Nur-
sultan — Hypcynman, Qotir-Qulja — Konweipxynoca, Sityim-biyke — Cyuimbuxe, v couetanuii uMeH
CO CIIOBAMU-TIPMIIOKEHUSIMH, 0003HAYAIOIIMMH COIIHMATIBHBIN CTAaTyC, POACTBEHHBIC OTHOIICHHUS, YTO
yIIydIlllaeT BU3yalIbHOE BOCIPHUATHE CTPYKTYpHl Jekcuueckux emuHui (cp. Kogalday-mergen —
Koeanoaiimepeen, Qayip-mergen — Kauwvinmepeen, Ahmet-haji — Axmemgasicwt, Janiybek-sultan —
JKanubek-cynman, Ristem-aga — Pycmem aza, Mahmut-jezde — Maxmym ocesoe, Résiyda-apay —
Powuoa anati n 1.11.).

Tak, Hampumep, B MYCYJIbMaHCKOW AaHTPOIOHUMHKE €CTh HMS COOCTBEHHOE MYMKCKOE,
COCTOSIIIEE U3 IBYX 3HAMEHATENIBHBIX CJIOB — 3l _» -als [HadjT Murad], kotopoe TpaHciuTepupyercs
B PYCCKOM $I3bIKE B BHJIE COCTABHOTO UMEHM Xaoowcu-Mypam, HO Ka3aXCKUil BapHaHT HAMCAHUS —
Kaoswxcvimypam — 3ateMHSieT €ro CTPYKTYpYy B pe3yibTaTe CIMTHOTO HANHMCAHUS KOMIIOHEHTOB,
MIPEJICTaBISAIONINX CO00 MOMHO3HAUHbIE JiekceMbl. CroxkHoe umsa Hyp-Myxammem, 06pa3zoBaHHOE
13 apabCKHMX CJIOB ey [Nar Muhammad], amantupoBano B Bapuanusx Hypmyxambem ~
Hypmasanbem ~ Hypmambem ~ Hypvimbem.

OTMETHM B Ka4eCTBE TIOJOKUTEITHHOTO OIBITA TPAIUIIHIO HCITOJIb30BAHUS B TPYJIaX yUCHBIX-
BOCTOKOBEJIOB J€(PHCHOTO HAMMCAHUS MYCYJTbMAaHCKUX CIIOKHBIX UMEH U reorpaduuecKux Ha3BaHUN
KaKk B JIATUHCKOW, Tak W B KUpWUIMYecKoW TpaHcnutepanuu: Caadem-Iupeii, Cynman-6amoip,
Tumyp-Kymnye, Tumyp-6ee, Xamza-mupza, Xycpay-wax, lleibanu-xaun, Axwwvi-wepeen, A6y-bexp-
Covl00vik, Opasz-Myxammeo-xan, A60y-c-Cammap, Hacup-30-oun, xaHan Anawia-an, TUIOTHHA
Koyuwym-6eno, ykpennensoe nocenenue Kappui-xana, ropon Kyusa-Ypeeny (Kohni Urging), Abii
Nasr Muhammad al-Farabi, Mahmid al-Kasgari, Shams ad-din al-Samarqgandi u T.71.

Hamm nanexue mpeaku-HOMaabl — a3UaTCKUE U eBporeiickue ckudbl mMeHoBanu cebs Saga,
OyKB. ‘GOJIBIION’ (CM. BO3HHKIIHIA B pe3yJIbTaTe MOHOCHLIA0M3AIlNH KUTAWCKHUI TFOPKU3M Sada > B
Xia, OyKB. ‘OOJBIION, OrpPOMHBIN’, UCHOJB3YyeTCSl KaK Ha3BaHUE JPEBHEKUTANWCKON IUHACTHH U
rocynapctBa Csi, O0CHOBaHHOTO HOMaamMu-ripototiopkamu: 2070—1600 rr. 1o H.3.). [leno B TOM, uTO
B NPESKHUE BPEMEHA YacTH HAPOJOB W CTPaH MONYy4YaIH ONpEnesieHUs ‘‘BETUKHM, OOJbIION~ H
“Manbiii”: boavuwasi, Cpeonsisi u Manas opoa (nxy3bl), Hocau Boavwue v Manvie, bonvuue u Manvie
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t0ouorcu, Benuxas n Manaa Apmenus, Benuxkas v Manas Banaxusa, Benuxas w Manasa [lonvwa,
Benuxas v Manas Pyco v T.1.

[IpOTOTIOPKCKUIT ATHOHUM BCTpEYAeTCsI B JPEBHEUPAHCKUX W AHTHYHBIX MUCHMEHHBIX
HaMSITHUKAX: Jp.-TiepcuicK. Saka, jap.-rpedeck. X@Kkoi, JarhHCK. Sacae, kuraiick. B Xia.
HpeBHerpeueckuit ucropuk ['epomot mucan: “Ilepcel Benb Bcex ckudoB 30ByT cakamu’’. OgHAKO B
Ka3aXxCKOM f3bIKE Ha3BaHHE Sa(d HCIHOJB3YeTCS B HCKAKEHHOM BHUAE cax MO IMPUYUHE €ro
3aMMCTBOBAHUS U3 PYCCKOTO S13bIKa, B KOTOPOM OT ()OPMBI MHOKECTBEHHOT'O YHCIIA caki 00pa3oBaHO
CIIOBO cak Juis 0003HaYeHUs €IMHUYHOTO MPeICTaBUTEINS IpeBHEro Hapoaa. Mcxonas u3 ckazaHHOTo
ClIeyeT BOCCTAaHOBUTH MPABWUIHBHOE HANKMCaHUE CKU(OB B BUIE caka — Sada (MH.4. — caxaiap —
saqalar).

ONHOBpEMEHHO C TEPeXoJ0M Ha HOBYIO TpaduKy cieayeT ONTUMHU3UPOBATh M IpaBHIIA
opdorpaduu, onupasch Ha (HOHEMATUYECKUN MPUHIUI MPABOMHUCAHUA. ByKBEeHHBIMU 3HAKaMHu, B
COOTBETCTBHH C ATUM MPHUHLUIIOM, IEpEAaAoTCs He ato(oHs! (Bapuauu GoHeM), T.€. HE peaIbHO
MIPOU3HOCUMBIE YETIOBEKOM 3BYKH, BO3ZHUKAIOIIME B pE3yibTaTe MO3HIIMOHHBIX (POHETHUYECKHX
W3MCHCHHUH, a UX MHBAPUAHTHI (rpadMuecKy OHU PEIPE3EHTUPOBAHBI CHMBOJIAMH, HCIIOIH3yEMBIMU
JUISl Iepeiaut 3BydaHus (pOHEM, HAXOAAMIUXCS B CUIIbHOM nosuruu ). Hanpumep, Tononum Us-biyik,
oyks. ‘Tpu Bepuuasl’ (Kapmunckuii paiion BKO), MecTHBIC )KUTETH POU3HOCAT B COOTBETCTBHH C
IIPOrPECCUBHON M perpeccHBHOM accummnsiueii B aByx Bapuantax: [Us-piyik] u [Uj-biyik], uto
HUKaK HE JOJDKHO BIIMSATh HAa HAMMCAaHHE STOrO TeorpauuecKkoro Ha3BaHHA, IMO3BOJISIONICE
MPaBHJIBHO BOCIIPUHUMATh €70 KOMITO3UIIMOHHYIO CEMAHTHKY.

[Tpu aBmwxeHUM 1O aBTOMOOMIIBHOU Tpacce Almati—Semey MoXHO yBHIETh HAANMUCh SUYK-
Bulak na mpumopoxuom uHMOPMAITHOHHOM 3HaKe. JIMIIOM, 3HAKOMBIM C JIATHHCKUM aj(aBUTOM, OHA
Oyzner mpountaH Kak Cyuk-Oynak, 9TO CYNIECTBEHHO HCKa)XKaeT 3BYYaHHE Ka3axCKOT'O Ha3BaHUS
Suwiq-bulaq ‘XosoaHblii pOAHUK’ U CYIIECTBEHHO 3aTPYAHUT €0 HHTEPIPETAIHIO (O BOCIPUSITHN
OyKBBI Y B KaueCcTBEe 0003HaUCHHS (OHEMBI /Y/ MOKHO CYUTh, HAIIPUMED, 110 TPATUIIMOHHON 3aITUCH
JaTHHCKMMHU OyKBaMH CJIEIYIONIMX Ka3axckux TormoHuMoB: Altay, Semey, Beskaragay).

Omnnaitn-konBeptep Kazlat pycckoe CnoBo “rocTuHHIQ” MEPEBOIUT HA Ka3aXCKUU SI3BIK C
TTOMOIIIBIO CIIOBOCOUYETaHMs qonaq iiil, KOMIIOHEHTHI KOTOPOTo 00beAnHEHbI aPUKCATHHBIM THIIOM
u3adera; mporpamma Google ITlepeBomunk BbIAaeT JBa BapuaHTa IEPEBOJA 3TOW JIEKCEMBI C
UCIoNib30BaHuEeM Oe3addukcHOro Tumna u3adera: KUPUILUIMIECKUN — KOHAK yil U TaTUHU3UPOBAHHBIH
— qonaq uy.

Hanucanue xazaxckoil cMHTarMbl B BapuaHTax qonaq iiy ~ qonaq iliyi B rpaMMaTH4e€CKOM U
opdorpadudeckoM acmeKTax MpPaBOMEPHO; B OTIIMYME OT HUX MEPBBIA BapUaHT CHHTAKCHYECKOH
KOHCTPYKIIMM B BUJE qonaq iiil HemenecooOpa3eH, XOTs UMEHHO OH, COOTBETCTBYs OJHOMY H3
MPEeX/Ie TpeNIaraBinxcs, HeyJaqYHbIX BEPCHH JIATHHU3HUPOBAHHOTO aii(haBUTA, OBLI MCIOIH30BAH
BIIQJIETIFIIAMU TOCTUHHUII B KadecTBe MH(OPMAIMOHHOW HAAMKUCH HA COOTBETCTBYIOIIMX 3TaHHSIX.
Jlumo, Bnazeromiee Ka3aXCKUM SI3BIKOM, IPH YTEHHH CIOBOQOPMBI 1l — BTOpOW dYacTu
paccMaTpuBaEeMoOro CJI0BOCOYETAHHUS — OyIeT acCOIMMPOBATh OYKBY | C COTJIACHBIM 3BYKOM /Y/, a B
crenyroomeir 3a Hell rpademe 1 (COOTBETCTBYIOUICH KHPH/UTMYECKOMY 3HAKY bl) YBHIUT
pernpeseHTanuio raacHoro /i/. Ha 3manuum ogHOTO M3 peCTopaHOB roposaa Cemeil BUJTHO €T0 Ha3BaHUE,
BBIMIOJIHEHHOE B BHJe Haamucu “Jailau”; B HeM 3HaK |, TPAJAMIIMOHHO HCIIOJB3YEMBbIH IS
0003HaYEeHHS TTIACHOTO, MEePEAaeT COHOPHBIN COTJIACHBIN 3BYK /Y/, OykBa U 0003HAYaeT COTIaCHBIN
/w/; mpuBeneM npaBUIIbHAS HATUCAHUE ITOTO dproHumMa — Jaylaw.

Ha HexoTOpBIX crienuaabHBIX CTPOCHUSIX, TJ€ OCYIIECTBISIETCS TaKasl yCIIyra, Kak aBTOMOMKA,
MOXXHO YBHJETh Ka3axckyr Haanmuch Avtokdlik juu, sBasiomyro coOoii  pe3yabTar
HEMPUTS3ATEIbHON TpaHCIUTEpAlli KUPUIUTHUECKON Asmoxenik ocyy. Ecnu ke Mbl pa3ioxum
MOCIIEHIO0 JIeKceMy Ha MOp(eMbl U 3BYKH peud, TO CTaHET OYEBHJIHO, YTO JIEKAllUil B OCHOBE
CJIOBA TJIATOJIbHBIA KOpEeHb 00pa3oBaH U3 TpexX (GoHeM — JuwW- ‘MbITh’. [1o mpaBuiIaM JIeKCHYECKOMH
JIepUBAIIUH, K 3TOH KOPHEBOW Mopdeme npucoennHeH aphukc -1w ~ -iw (B HEM TJIaCHBIN 3BYK MO/
BJIMSIHUEM TIOCJICAYIONIETO0 COMIACHOTO /W/ TOABEpPraeTcsi perpecCUBHON aCCUMUIISIIAU, TTO3TOMY
naHHBIN ad(PUKC MPOM3HOCUTCS TAOMAIM30BAaHHO, KaK -UW ~ -liw, HO 3TO yke opho3NMUYecKoe
SIBIICHUE).
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Addukcanpaas mopdema -1w ~ -iw (opdosmuueckas Hopma: /Uw/ ~ [iiw/) oOpasyeT JIeKCUKO-
Mopdosoruueckyo kateroputo verbal nouns (orrimarosibHble MMEHa CYIIECTBHTEIbHBIC) — CIIOB,
HCIIOJIb3YEMBIX B Ka3aXCKOM SI3bIKE POJIM MHOUHHUTHBA U CYyHIeCTBUTENbHOTO. CIenoBaTenbHO, B
COOTBETCTBUHM C (POHEMATHUYECKUM U OTYACTH MOP(OIOrMYeCKHM NpUHIMNaMu opdorpadun
PacCMOTPEHHOE CIIOBO J/CYy AOJDKHO TIepeIaBaThCs JJATHHCKUMHE 3HaKaMu B BUe juwiw. OmurboyHoe
Hanucanue JUU MOKHO TPAaHCIUTEPHPOBATH C TIOMOIIIBI0 OYKB Ka3aXxCKOTO BapHUaHTa KUPUJLTHIIBI B
bopme drcyy, Tak Kak JIaTHHCKas rpademMa U COOTBETCTBYET KPaTKOMY TJIaCHOMY /U/, HO CJIOBA JiCyYy
B Ka3aXCKOM SI3bIKE HET.

W3BeCTHO, YTO TIOPKCKHM SI3bIKAM TPHCYI] CHHIAPMOHH3M — MOp(dosioro-GpoHeTHIecKoe
SIBJICHUE, COCTOSIIICE B YIMOJOOJICHHU TIACHBIX M COTJIACHBIX 3BYKOB B PaMKaxX OJHOTO CIIOBa IO
OJTHOMY HJIM HECKOJIbKUM (DOHETHUYECKMM MpHu3HakaM. Hamprumep, B Ka3axCKOM OH IMPOSIBIISCTCS B
0TOOpakaeMOi Ha MHChME TapMOHHWU: a) TJIACHBIX MEPEAHETr0 W 3aJIHETO PSAOB, 0) COTJIACHBIX
3BOHKHX U TJIyXHX; 4TO KacaeTcs JJabuaibHOW rapMOHHUH, TO MpaBuiia opdorpaduu ee UrHOPUPYIOT:
tomen [tomon], jol-jonekey [jol-jonokdy], 6te [6t6], komektesiw [komoktosiiw], kok-onis [kogoniis],
ondiris [Oniiriis], kOp 6nim [kob Oniim], jumis [jumus], jumisst [jumussu], Osti [Ostii], Osiredi
[0stirodii], kiizde [kiizd6], oner [6ndr], oqt [oqu], otir [otur], usqis [usqus], Dos-jan [Dossan].
BeposiTHO, cO BpeMeHEM MPOHM3HOIICHHE CJIOB B Ka3aXCKOM SI3bIKe OyaeT CONMKAThCI C HUX
rpaduyecKkuM OOJIMKOM, YTO MOJKET IMPHUBECTH K OcCiIabjJeHUI0 JeHCTBUS cUHrapMoHusma. He
0003HaYaeTCs ¥ MPOTSTUUCCKUIM COTJIACHBIH /W/, 3ByUalluii epe1 aHiayTHBIMU TJIaCHbIMH /0/ 1 /0/
B ciioBax on ‘mecsrte’, Wotan ‘poxuna’, Woldi ‘ymep’ u T.1.

BbiOop onTHManbHOrO BapHaHTa JATHHCKOTO andaBuTa (C pEICBAHTHBIM COBPEMEHHOMN
(GoHOJIOrMM COCTaBOM OYKBEHHBIX 3HAKOB), pa3paboTKa H YTBEPKICHHE OOOCHOBAHHBIX
opdorpaduyeckux HOPM — 3TO JIMIIb OAHO M3 BAKHBIX HAMPABICHUN NEATEILHOCTH, PEIIAOIICi
3a7a4yy BCEMEPHOr0 CIIOCOOCTBOBAHMS PAa3BUTHUIO Ka3aXCKOTO s3bIKAa M IOJYMHSIOIICHCS
KaTeropuYeCKOMY UMIIEPATUBY, TPEOYIOIIEMY OCPEIKHOTO OTHOIICHUS K POHOMY SI3bIKY, KaK OHOM
U3 HEMIPEXOISAIINX JyXOBHBIX [IEHHOCTEH.

CoxpaHsist JIeKCHUeCKOe OOTaTCTBO, OCTaBICHHOE HAIIUMH JAJICKUMH TPEIKaMH —
NPOTOTIOPKAMH, TPEBHIUMHU M CPEJTHEBEKOBBIMHU TIOPKAMH, Ka3aXCKOH S3bIK MMO3BOJISIET OCO3HABAThH
Hally TPUHAJISKHOCTh K BEIMKOW TIOPKCKOW HAIMH, CIIOCOOCTBYET COXPAaHEHHIO ITHUYECKON
UJICHTUYHOCTH U BaXKHBIX OCOOCHHOCTEH HApOIHOTO MHPOBO33PEHHS, IMepeade MOCIeTyIOIHM
MOKOJICHUSIM JTyXOBHBIX JOCTH)KCHUH HAIIMOHAJIBLHOW KYJIBTYpPbI, ()OPMHPOBAHUIO HPABCTBEHHOU
JMYHOCTH, COOJIIOJAONICH BBIPAOOTAHHBIC THICSUCICTHSIMUA W OTPAKEHHBIC B SI3BIKE HOPMBI
HPaBCTBEHHOCTH.
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Abstract

Semiconductor PbTe films were obtained by discrete evaporation and were block single crystals
oriented with the “111” axis perpendicular to the layer plane. During ion bombardment of PbTe with
Ar+ ions, the energy of atoms was E=90 keV, the current density during implantation y=0.5.....1
nA/cm?, the integral dose of irradiation varied from 10 uC/cm? (6.2-10 cm2 ) up to 900 pC/cm?
(5.6:10'° cm?). In terms of the volume unit of the PbTe film, the concentration of implanted <Nar>
atoms ranged from 1.3-10*%cm™ to 1.5:10%cm.The main result of bombardment with argon ions is
a change in the type of conductivity (the sign of the Hall coefficients R and thermopower o) from
hole to electron.

AHHOTANUSA

[MonynpoBoaHUKOBBIC TUICHKH PDTE ObUIM MONyYeHbI METOIOM JUCKPETHOTO MCIAPEHUS U
MPEJCTABISUIN COO0M OJI0YHbIE MOHOKPHUCTAIIIBI, OPUEHTHUPOBaHHbIE 0cbio "111" meprnenauKyIsipHO
wiockoctu ciost. [1pu nonHo# 6ombapauposke PbTe nonamu Ar+ sueprus aToMoB coctasisiia E=90
k9B, mioTHOCTh TokKa mpu umIiaHtauu y=0,5....1 MKA/cM2, uHTerpaibHas 103a OOJIydeHHUs
m3mensiack ot 10 MmxK/em2 (6,2:1013 cm-2 ) no 900 mxK/em2 (5,6:1015 cm-2). B enunuie oobema
wieHku PbTe konnenTpanus uMiuiantupoBaHHbix atoMoB <NAr> coctasisiia ot 1,3-1018cm-3 1o
1,5-1020cm-3. OCHOBHBIM pe3ybTaToM 00MOApAUPOBKYA HOHAMHU aproHa SBJISETCS U3MEHEHUE THUIIa
poBoIUMOCTH (3HaKa K03 duuumentoB Xomna R u tepmo3/IC o) ¢ ABIPOUHOI Ha IJTEKTPOHHYIO.

Keywords: annealing, implantation, defects, point spreading
KuroueBble cji0Ba: OT)KUT, UMILTAaHTALMSL, JEePEKTHI, pa30poc ToUeK

Toukue cion PbTe (d=0,35....0,55MKkM) Ha ciroe ObLTH W3TOTOBICHBI 0a30BOI TEXHOJIOTHH.
PeHTreHOCTpyKTYpHBIE UCCIIEAOBAHUS TTOKA3AIH, YTO KOHICHCATHI MMPEACTABISIOT COO0N MO3anyHbIC
MOHOKPHCTAJIJIBI, OPHUCHTUPOBAaHHBIE OCHIO <///> MEPHEeHIUKYIAPHO TUIOCKOCTH ITOIJIOXKKH.
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CBexeHanblJICHHBIE CIIOM 00J1aaid MPOBOAUMOCTBIO KaK 7 — Tak U P — tuna. CienyeT ykas3aTb, 4YTO
UX CBOMCTBa U3MEHsuIUCh BO BpeMeHu. Omxur cioeB npu T = 580....600K B teuenune 30 muH. B
atMocdepe renus cTaOMIM3UpoOBai cBoiicTBa 00pa3ioB. [locne oTkura MmieHKU B MOAABISAIONIEM
OOJIBIIMHCTBO MPHOOPETaTN MPOBOAUMOCTh P — THma. M3roToBieHne IIIEHOK MPOU3BOAMIIOCH B
yCTaHOBKE BaKyyM Ha ypoBHe (2....3): 10 mm pm. cm.

DHeprus HWMIUIAHTUPYEMBIX HMOHOB Ar' cocraBimsuia E = 90k9B, IUIOTHOCTE TOKa NpU
ummtanTamuy 7 = 0,5 ... 1MKA/cM?2, unTerpanbHas 103a 06aydeHns u3Mensiach oT 10 MxKi /cm?
(6,2 - 108%cm?) 1o 900 mMxKn/cm? (5,6 - 10%%cm™?). B nepecuete Ha equHuIy 06bema mieHkn PbTe
KOHIEHTpAaLMs UMIUTAHTHPOBAHHBIX aTOMOB <Nar > cocTaBiisijia OT

1,3-10% em 10 1,5:10%° cm. OcHOBHOI pe3ynbTaT 60MOAPANPOBKHE HOHAMH AproHA-CMEHa
THUMA TPOBOAUMOCTH (3Haka kodhdumumenTop Xomwia R u tepmo sac o) (1) ¢ apipounoro Ha
MeKTpOoHHBIA. (puc.l). OauH U3 00pa3OB KOTOPHIN 10 UMIUTAHTAIIUU UMEIN MMPOBOJUMOCTh 1 —
THUIIA, COXpaHui 3HaK R u a..

Taxum 00pa3om, MpeodIaaronIMiA THIT PaJHalMOHHBIX 1e()EeKTOB UMEET JOHOPHBII XapakTep.
bananc BozneiictBus nedexkroB no dpeHkenabi0 B MOAPEIIETKAX CBHHIIA M XaJbKOTeHa C Y4eTOM
3apsiIOBOTO COCTOSIHUSI MEXKY3eJIbHBIX aTOMOB Pb 1 Te 1 BakaHCHIA TaKOB, YTO COBOKYIHOCTh [VTe]
+ [Vpp] + [J1e] + [JIrb] mOmKHA TOCTABAATH OMUH JIEKTPOH.

[Ipu »TOM, OJHAKO, Cpa3y BO3HHMKAET BOMPOC O J030BOM 3aBUCHUMOCTH KOHICHTPAIUU
ANIEKTPOHOB TMOCie WMIUIaHTauuu. Kazamoch Obl, MOCKOJIBKY C POCTOM 03Bl yBEIUYUBACTCS
KOHIICHTPALUs PaIHallMOHHBIX Ae(EeKTOB, TOJHKHA YBEIUYMBATHCS M KOHIICHTPALHUS AJIEKTPOHOB.
W3 puc.1 BuaHO, 4TO 3Ta HE TaK. 3aBUCUMOCTH # ([]) mpakTuuecku otcyTcTByet. [locie ummnanTanuu
XOITOBCKas KoHIeHTpanus coctapiser (0,7....1,5) - 108 em [1].
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Pucynoxk 1. Biusinue nonHoit 60MOapIMpOBKH U OTXKUTA HA XOJUIOBCKYIO KOHIEHTPALIUIO
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HocuTteneil. Temneparypa usmepenuii: a) T = 300K; 6) T = 77K.

¢ - 10 UMIIJIaHTaIlnH, X — IIOCJIC UMIIJIaHTAaIluH, A - HMIIJIAHTUPOBAHHBIC O6paSIH)I IIOCJIC OTXKHUTa

NonHoi ummmanTamun npu J| = 100mMxKn/em? (6,2 - 10 cm?) 6110 MOIBEPTHYTO OKOJIO
JecaTka o0pasnoB. Jlo UMIUIaHTAIMK OHU 00JIaalid Pa3IMYHBIMHU XOJJIOBCKMMHU KOHIIEHTPAIUSIMU
mB1pok p = (0,15....2,2) - 108 cm?, a omE n3 06pa3OB MMeEN TPOBOIMMOCTD 1T — THITA C 1T = 4 -

10Yem™. Tlocne ummnantanuu pazépoc 3HaueHuit n coctasun seero (0,7....1,1) - 101 em

MPaKTUYECKH OTCYTCTBOBaNI. TakuM o0pa3oM, OTCYTCTBYET 3aBUCUMOCTh KOHIIEHTPAI[UN HOCUTEJIEH
[OoCJIe MMIUIAHTAlMM OT MCXOJHOM KOHILIEHTpauuu Hocurteneil. Ha puc. 2 mnpexncraBieHsl
3aBUCHMOCTH K03 GUIIMEHTa TEPMO 3IC OT XOJUIOBCKOH KOHIICHTPAIMH B TICHKAX 1 — u p- PhTe npu

300K.
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Pucynok 2. 3aBUCHMOCTD KO PHUIIMEHTA TEPMOI/IC OT KOHIIEHTPAIIMHA HOCUTENEH:
a) ycpelHeHHHE JaHHbIE 10 OJHOPOHBIM IIJIeHKaM P — tuma;
0) ycpeAHEeHHHE JaHHbIE 110 OJIHOPOAHBIM IJIEHKAM 71 — THIIA;
* - 10 UMIUIaHTaLWH;
X — I0CJIe UMILIaHTAallHH;
A - UMIIJTaHTHPOBaHHBIE 00Pa3Lbl OCTE OTXKUTA

CrutomiHble KpUBBIE MOJMYYEHBl MYTEM YCPEIHEHMs NaHHBIX Ul OOJBIIOro yucia o0paslioB
(6onee 50) He moaBepraBIIMXCA MOHHOM OOMOApIUpOBKE, Mm.€. TAKUX, KOTOPHIE MOXKHO CUMTATh
JOCTaTOYHO OAHOPOAHBIMU IO TOJILIMHE. J[JIs MIIEHOK 7 — TUIa KpHUBas COBMAJAaeT ¢ KPUBOW UIs
00BEMHBIX MOHOKpHCTALIOB. B ciiyuae P — tuma kpuBas o (R) mpoxoauT mpuOIHM3UTENHHO Ha
5...10% Bbime, yeM i 00BEMHBIX OOpa3lloB, YTO OOYCJIOBJIEHAa pacCestHUEM HOCUTeNel Ha
MEXKOJIOYHBIX TPaHUIIAX B IJIEHKaX (2).

Toukamu mpeacTaBiIeHbl 3HAYEHUS O ISl UCCIIEIOBAaHHBIX HAMU O0pa3loB A0 UMIUIAHTAIUH.
BuaHO, 9TO OHM C HEKOTOPBIM, HO HE OYE€HB OOJIBIIMM Pa30pPOCOM, JIOKATCS Ha KPHBYIO « 0.

Kpectukamu m3o0paskeHbl 3HAYCHHs (L B MMIUIAHTUPOBAHHBIX oOpas3inax. BuaHo, yTo OHM
TaK)Ke HEIUIOXO COTJIACYIOTCS C JaHHBIMHM JJIs ogHopoaHoro PbTe (kpuBas «0»), mpuueM pa3dopoc
TOYeK He Ooublle, yeM B o0pa3nax A0 ummuantauuu. [logobHas cornacue umeercs u s d¢dexra
Q - Heprcra — Orruarcray3ena. 1ot 3 QeKT upe3BbIYaiiHO YyBCTBHTEICH K HEOAHOPOIHOCTSIM
NEKTPO(U3NYECKHX CBOMCTB, a TakXke K MeXaHusMy paccesHus. [lostomy Kak B
HEMMIUIAaHTHPOBAHHBIX, TaK ¥ B UMIUTAHTHPOBAHHBIX 00pa3iax 3HadeHuss Q WMEIOT 3HAYUTEIbHBINA
pazopoc (10 +£30%). OgHako, B mpeaenax 3Toro pazopoca NpakTHYECKH HE3aMETHO BIMSHUE HOHHOU
OoMOapAMPOBKH.

HckiroueHne cocTaBIsieT OAMH 00pasell, MOABEPrHY ThIi UMILIAaHTALMHU TPU HAaUMEHbILEH 03¢
(10MK/cm?). JlaHHBIE 1715 HEeTo TIOMedeHH! Ha puc. | u puc.2. kpykkamu. Buano, 9to K0dQduImenT
Xomna mist Hero orpunatened npu T = 300K u nonoxurenen npu 77K. Koadpurment repmos ic npu
300K TmOJIOKHUTENEeH, YTO HE COOTBETCTBYET 3HAKy R W O4YeHb MaJl HO BEIIMYUHE: Q3p9 =
+20M3B/k npu R3oo = —4cM?Kin , Bmecte @ = —270M3B/k. 3nauenne Q mis storo o6pasua B
3,5 pasza mpeBOCXOAMT CPETHUE TaHHBIC JIJISl IPYTUX 00pa3noB # — tumna, mpudeM Q > 0. 3aech HaTUIO
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APKO BBIpAXKCHHAA CJIOUCTAasA HCOAHOPOAHOCTH, ITPUYEM B o6pa3ua II0CJI€ UMILIaHTallus1 UMCEIOTCS
CJIOU C PA3HBIM TUIIOM IIPOBOJAUMOCTH.
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Abstract

We propose a generalization of the theory of irreversible processes (TIP) to non-static processes
of useful energy conversion. This is achieved by the fact that the main quantities that the
thermodynamics of irreversible processes (TIP) operate on - thermodynamic forces and flows - are
found in it not on the basis of the principle of increasing entropy, but from the law of conservation of
energy. This way of constructing TIP prevents the emergence of thermodynamic inequalities and
allows one to get rid of the hypothesis of local equilibrium, as well as a number of postulates and
considerations of statistical-mechanical and molecular-kinetic theories. Thanks to this, the TIP is
generalized to energy-transforming systems and states that are far from equilibrium, along with a
further simplification of phenomenological laws and a reduction in the number of empirical
coefficients in them. At the same time, specific reciprocity relationships and the unity of the laws of
transformation of all forms of energy are proved. On this basis, a theory of the similarity of energy-
converting systems is proposed, which, due to their universal load characteristics and common
efficiency criteria, makes it possible to bring the results of thermodynamic analysis of power plants
closer to reality.

Keywords: thermodynamics, irreversibility, transfer and transformation, interrelation and
similarity of processes, effects of superposition.

1. Introduction.

The last of the revolutionary theories that emerged in the twentieth century - the
thermodynamics of irreversible processes (TIP) - made a contribution to the paradigm of natural
science comparable to quantum mechanics and the theory of relativity. It enriched the theoretical
thought of the twentieth century with a number of new principles of a general physical nature and
eliminated the blatant contradiction of classical thermodynamics with the nature of biological
evolution. TIP returned to thermodynamics the concept of force as the cause of the emergence of this
or that process and thereby allowed it to explain many phenomena at the junctions of fundamental
disciplines. She removed the problem of the “thermal death™ of the Universe and solved the problem
of thermodynamic inequalities, which still prevents the explicit consideration of irreversibility in
fundamental disciplines.

Researchers from many countries have shown and continue to show interest in this theory [1-
11], which has significantly expanded the scope of its applicability. However, this theory was based
on the principle of increasing entropy, which deliberately excluded from consideration the reversible
component of real processes. Meanwhile, it is this component associated with the performance of
useful external work that is primarily of interest to mechanics, power engineers, technologists,
biophysicists and astrophysicists. This drawback can be eliminated by moving on to finding these
forces Xiand flows Ji, on the basis of a more general law of conservation of energy [12]. This allows
one to study real processes with varying degrees of irreversibility. We shall consider the advantages
that nonequilibrium thermodynamics gains as a result.

2. Locally nonequilibrium form of the energy conservation law
Let us use the law of conservation of energy in the form proposed by N. Umov (1873) [13]:
du/dt = — ¢ j,, - df, 1)
where j, (W-m) is the internal energy flux density through the vector element df of the closed
surface f of the system of constant volume V in the direction of the external normal n (Figure 1).
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Unlike the later equation of J. Poynting (1884), this form of the
energy conservation law takes into account the kinetics of real
processes, without making any assumptions about the mechanism of
. - energy transfer in a solid media or about the internal structure of the

¥ system.

d According to this equation about short-range effects, energy U
*  does not simply disappear at some points of space and arise in others,
/ but rather carries the i"" energy carrier ®; (with the number of moles k
Figure 1. Energy flux through  Of the substance Nk, their corresponding charges Qx, their entropies
the boundary of the system Sk, the impulses Pk, etc.) through the fixed boundaries of the system.
Let us now find the expanded form of this law, which is valid for any
i material carrier of energy. For this, we will take into account that the energy flux jy is the sum of
the fluxes jui carried by each of them. These fluxes, in turn, are expressed by the product of the flux
density of the i energy carrier ji = pivi by its potential yi = dUi/d®;, where pi= d®i/dV and vi= dri/dt
are the density of the it energy carrier and the rate of its transfer across fixed boundaries systems,

resp., i, €. jui = viji, S0 that

Ju= Zijui = Ziviji, (2)

Using the Gauss-Ostrogradsky theorem, we transform the integral ¢ j,, - df into a volume

integral [V-judV. Then, after decomposing V-ju = V-(iji) into independent components i yiV-ji + i

Ji*Vyii, the energy conservation law (1) takes the form:

du/dt + i [yiV-jidV + % [ji-VyidV = 0 (3)

If we take the average value Wi of the potential yi and the average value X; of the potential

gradient Vi both from under the integral sign, then equation (2) can be expressed in terms of the
parameters of the system as a whole, as is customary in classical thermodynamics:

du/dt + ZiPidi + ZiXi-Ji = 0. 4)

Here Ji= [V-jidV = {ji-df is the scalar flux of the i'" energy carrier through the boundaries of the

system; Ji = [pividV = @iv; is its vector flux (impulse).

Equation (4) contains 2i terms (i=1,2, ... n) and describes not only the processes of introducing
the k" substance Nk into the system as well as the series Qx, the entropy Sk, the momentum Py etc. in
the homogenous system being investigated, but also the processes of redistribution of the system
volume of overcoming the forces of the X; and the performance of work "against equilibrium™ in it.
Therefore, it is applicable to a wide class of open (Nkx = var), non-closed (X; = var) and non-isolated
systems (U = var), which are the object of study in other fundamental disciplines.

In homogeneous systems (Wi = yi; Xi= 0), where Ji = § ji df = - d@i/dt, expression (6) takes the

form of a combined equation of the 1st and 2nd principles of TIP:
dU/dt = Zkyid®i/dt. (5)

Equations (4) and (5) give the forces Wi and fluxes Ji an unambiguous meaning of the field
strength of the corresponding i-th energy carrier ®; and their averaged momentum P; = ®jvi, without
requiring for this the compilation of complex and cumbersome equations for the balance of mass,
momentum, charge, energy, and entropy for each specific system. This dramatically simplifies the
procedure for applying nonequilibrium thermodynamics to solving specific problems. At the same
time, they give an unambiguous definition of the parameters included in it, which excludes their
arbitrary interpretation. In this case, equation (4) emphasizes the need to introduce additional
parameters of nonequilibrium, which are the potential gradients Vi and the thermodynamic forces
Xi. This testifies to the inconsistency of the hypothesis of local equilibrium, according to which the
state of an element of the inhomogeneous continuum of the system is characterized by the same set
of variables as in equilibrium, despite the occurrence of irreversible processes in them.

3. Prevention of the occurrence of thermodynamic inequalities

It is known that the equations of the 1st and 2nd laws of classical thermodynamics of open
systems are combined in the form of the Gibbs relation [14]:
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dU = TdS - pdV + Zk px dNk (6)
This relation connects the internal energy U of the object (or system) under study with its
entropy S, volume V and the number Ni of moles of the k™ substances, as well as with the generalized
potentials i conjugated with them (the chemical potentials of these substances is represented by pu,
absolute temperature by T and pressure p by.), This then becomes the inequalities:
6Q # TdS; W, x pdV; Wi # pk dNk (7)
This happens because in non-equilibrium systems the parameters S, V, Nk change not only as a
result of external energy exchange, but also as a result of internal relaxation processes (the number
of moles Nk is due to chemical reactions; the volume V corresponds to the expanded form in a vacuum
while not performing work; the entropy S is due to friction and other irreversible processes.) As a
result, the energy exchange of the system with the environment can no longer be found on the basis
of changes in these parameters, and the mathematical apparatus of thermodynamics based on equation
(5) turns out to be inapplicable. Indeed, when considering relation (5) together with the balance
equation of the energy carrier @; in its integral form
d@i/dt +[V-jidV = [idV, (8)

we find that
dU/dt = ZWid@i/dt - Z¥ifoidV, 9)
where i is the density of its source.

Hence, it follows that equation (5) is valid only in the absence of internal sources of oi for a
number of energy carriers, including entropy S. Thus, the solution to the problem of thermodynamic
inequalities consists in calculating energy exchange based on the flow’s ji of the energy carrier @,
and not themselves. This expands the possibilities of applying the methods of classical
thermodynamics to real processes studied by other fundamental disciplines.

4. Thermodynamic derivation of the Onsager reciprocal relations

One of the most important provisions of the theory of irreversible processes is the “reciprocity
relation™ Lij = Lji between the off-diagonal coefficients Ljjand Lji in the "phenomenological” laws
postulated by L. Onsager:

Ji = ZiLijX (10)

These ratios establish the relationship between dissimilar fluxes Jiand forces Xjand reduce the
number of proportionality coefficients between them from n? to n (n +1)/2. To prove these relations,
the future Nobel laureate L. Onsager had to use the theory of fluctuations, the principle of microscopic
reversibility and an additional postulate about the linear nature of the laws of decay of fluctuations
[1]. All three of these assumptions are somewhat outside of classical thermodynamics; therefore, he
rightly called his theory "quasi-thermodynamics".

Meanwhile, it can be shown that these relations gain support from the law of the conservation
of energy (6). From that law, based on the independence of the mixed derivative from the order of
differentiation with respect to the variables Xi and X; (i, j=1, 2, n), it follows:

?UIoXi0X; = 02UIoXjoXi (11)

This directly implies the relationship between unlike fluxes and forces, which we term
differential reciprocal relations [12]:

(0JiloXj) = (0Ji0X;). (12)

These relations are applicable to both linear and nonlinear transport laws and allow any
dependence of the coefficients Lijon the parameters of the equilibrium state yi and ®;. Application to
the linear laws (9) directly leads to the symmetry of the matrix of phenomenological coefficients Li
= Lji:

(0JiloX;) = Lij= (03;/0X]) = Lii (13)

Their derivation shows that these relationships are a consequence of more general reasons than
the reversibility in time of microprocesses. This explains why these relationships have often turned
out to be valid far in domains far beyond the above conditions.
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5. Finding ""overlay effects™ in nonlinear systems
In nonlinear systems, the Onsager reciprocity relations (13) are violated the more significantly,
the further the system is from the equilibrium state. This poses the challenge of finding
"blending effects" without using them. For this purpose, we draw attention to the fact that in isolated
systems, the sum of internal forces %iFi (i = 1, 2... n) is always zero. This means that, in accordance
with Newton's 3" law, any one of them can be expressed as the sum of n = 1 different force of the j™
kind: Fi = - X, .1Fj. The relationship of these forces to thermodynamic forces X; is easy to construct.
From the expression for power dW/dt = Xi-Ji = Fi-v; it follows that Xi = Fi/®;, i.e., it represents the

precise meaning of force in its more general physical interpretation. Taking this into account, laws

(10) can be represented in a form:
Ji= LiFi = Li j®jX;, (14)

The diagonal form of the laws of transfer and relaxation (with a unique for each independent
flow Jj driving force Fi) corresponds to the well-known laws of Fourier, Ohm, Fick, Darcy, etc. It
allows us to propose a new method for finding the so-called "superposition effects” of irreversible
processes. The specificity of this method is easier to understand with the example of the diffusion of
the k™ substance in a continuous heterogeneous composition (with the concentration of components
cj, temperature T and pressure p). According to laws (14), this process has the form:

Jk= — DV, (15)
where Dx s the diffusion coefficient of the k™ substance; p is its chemical potential.

If we represent Vi through its derivatives with respect to the concentrations c; of its independent
components, their temperature and pressure, then equation (14) can take the form:

Jk=— Dk (i Ve + s VT + 0K 7p). (16)
where w = (Oudaci), sk = (OudloT), vk = (Opw/dp).

Three components of the resulting force Fx on the right side of this expression are responsible
for the usual (concentration) diffusion Fic= % V¢, thermal diffusion Fir= sk VT and barodiffusion
Fi,= vk Vp. This allows one to separate the thermodynamic factors g, sk*, vk and the kinetic factors
D« of multicomponent diffusion and establish a number of empirically established relationships
between them [15]. Given the existing experimental means, it was mathematically unsound to obtain
such results via the Onsager diffusion equation Jx = - ZiDxiVui [1].

As another example, consider an inhomogeneous system divided into two parts by a porous
partition. If a temperature difference (AT = 0) is created in it, then a gas or liquid flux Jx= Dk (s’ VT
-vk Vp) occurs through the partition, leading, under conditions of incomplete equilibrium (Jk= 0), to
the occurrence of a pressure difference on both sides of the partition (Feddersen effect, 1873) :

(AP/AT) st = - Qk*/Tox, 17)
where q«* = Tsk" represents the heat transfer of the k™ substance.

This phenomenon is now called thermo-osmosis. The opposite phenomenon has also been
observed: the appearance of a temperature difference on both sides of the partition when air or other
gas is forced through it. Both of these effects are of the same nature as the Knudsen effect (1910) -
the appearance of a pressure difference in vessels connected by a capillary or a narrow slit and filled
with gas of different temperatures. They are also of the same effect as the Allen and Jones “fountain
effect” (1938), consisting of liquid helium Il flowing out, at the slightest heating, from a vessel closed
with a porous stopper. The opposite phenomenon - the occurrence of a temperature difference when
a pressure difference is created on both sides of the partition - is called the mechanocaloric effect
(Daunt-Mendelssohn).

In the case of systems that initially have the same pressure on both sides of the porous partition
(Ap = 0) and initially the same concentration of the k™ substance (Ack = 0), when a temperature
difference AT is created, a concentration difference occurs on both sides of it (the Soret effect, 1881):

(Ack/AT)st = - O™/ Tk - (18)

The opposite phenomenon, the appearance of temperature gradients during diffusion mixing of
components, was discovered by Dufour in 1872 and bears his name. In isothermal systems (AT=0)
for creating pressure differential across the membrane Ap occurs via reverse osmosis, i.e., the
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separation of a binary solution with separation from the k™ component (usually a solvent). This
phenomenon is widely used in water treatment plants. This occurs when the concentration difference
k! component is given by the expression:
(ACK/AP) st = - vK/ Pk (29)
These results are consistent with those obtained in the framework of TIP [6,8]. However, for
this it was not necessary to assume the linearity of phenomenological laws, postulate the constancy
of the phenomenological coefficient’s Ljor Dy and resort to Onsager's reciprocity relations. At the
same time, it becomes clear that these effects arise due to the onset of states of partial (incomplete)
equilibrium; any multivariable system passes through such states on its way to full equilibrium. In
this case, the "effects of superposition™ are the result of superposition not of fluxes Ji, but rather of
forces Fjin full accordance with the principles of mechanics. The advantages of this method consist
not only in the further number of phenomenological coefficients from n(n+1)/2 in TIP to n [14], but
also in the possibility of finding superposition effects in nonlinear systems far from equilibrium. In
this case, the TIP itself becomes free from any postulates expressing the coefficients Ljas a function
of the parameters of the system.

6. Establishing the fundamental difference between the laws of relaxation and energy
conversion

Consider an isolated system (dU/dt = 0; Ji = 0) in which energy is converted from one form to
another. For such a system, from (4) immediately follows:

Xk X Jk = 0. (20)

This ratio expresses the dialectical principle of "opposite direction” of heterogeneous processes.
According to him, relaxation processes (Xx-Jk > 0) in polyvariant systems (with many degrees of
freedom) are inevitably accompanied by the performance of internal work “against equilibrium”
(Xk-Jk <0). This is what explains, as shown above, various effects, which are interpreted in consumer
goods as a result of the "superposition” of the components Jij = LijX of the total flow Ji = Z;j Jij. This,
and not "the emergence of order from chaos™ explains the increase in the life span (survival) of
bioorganisms as they order (evolution) and slow down the process of their degradation. It is quite
natural that classical thermodynamics, "knowing no time", could not take this circumstance into
account.

For the process of converting some it form of energy into j™, this expression can be given the
form:

JilXj = - JilXi. (21)

According to this expression, the direction of the internal flux Ji of the i*" energy carrier, induced
by the "exterior" force X, is opposed to the direction of the "exterior" flux J;, induced by the driving
force X; If we denote the ratio Ji/X; by Lj;, and the ratio J;/X; by Lji, then we come to the antisymmetric
Onsager-Casimir reciprocity relations [6, 8]:

Ljj = - Lji. (22)

This provision maintains the opposing direction of diverse forces; fluxes in the processes of
energy conversion and possesses a general physical status. In particular, Faraday's law of induction
follows from it, if by Jiwe mean the flux of magnetic coupling (expressed by the number of lines of
force), and by X, the resulting voltage.

However, these conditions of antisymmetric matrices with “phenomenological” coefficients
indicates also that for the processes of interconversion of ordered forms of energy, in the law (9) of
Onsager, the coefficients Ljjand Lj must be modified by the opposite signs:

Ji = Lij Xi— Lji X;. (23)
Jj = Lji Xi— Ljj X;. (24)

In particular, as is well known from the practice of working with a welding transformer, an
increase in the voltage in the secondary circuit X;j (approaching the "no-load" mode) causes a decrease
in the current in the primary circuit Jj, and the "short circuit” mode (Xj = 0) on the contrary, increases
it. Thus, Equations (23, 24) are more consistent with the phenomenological status (based on
experience) than is Equation (10).
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It is no less important that the condition of interconnection of forces and fluxes (20) is a
consequence of the law of conservation of energy (4). Under conditions of system relaxation, these
conditions of counter-directional flux are absent, so that the fluxes Jiand J; become independent. In
this case, the reciprocity relations Lij = Lji are fulfilled trivially (they vanish), and the equations of
transfer and relaxation take the form of equations of heat conduction, electrical conductivity,
diffusion, etc., in which the flux Ji becomes a unique (eponymous) function of the thermodynamic
force Xi. This independence was also assumed in the theory of L. Onsager, since he defined the scalar
fluxes Jias time derivatives of the independent parameters of the system. Therefore, strictly speaking,
he did not have sufficient grounds for postulating rules (10), in which each of the fluxes depends on
all forces acting in the system.

7. Development of a universal criterion for the efficiency of energy converters

It is generally accepted that the energy conversion efficiency of any reversible non-thermal
machine is equal to unity, while for a heat engine it is limited by the thermal efficiency of an ideal
Carnot machine [14]:

nt=1-TaT1<1, (25)
where Ty, T2 are constant temperatures of supply and removal of heat in the heat engine cycle,
equal to the absolute temperatures of the heat source and sink.

This “discrimination” of heat engines is based on the firm belief that “heat and work are, in
principle, unequal” [14]. In fact, a closer look reveals that this reflects a misunderstanding of the
concepts of absolute and relative efficiency. Thermal efficiency n:, like its analog m; for ordered
forms of energy, characterize the ratio of the work W; performed by the converter to the energy Ui
supplied from the source of the i form of energy. Such efficiencies are usually called absolute.

According to the theorem of Carnot efficiency, an ideal cycle of the heat engine does not depend
on the properties of its working body, nor on the design features of the machine or the mode of
operation. Therefore, such "efficiency” more likely characterizes not its coefficient of performance,
but rather the possibilities offered by nature thanks to its inherent spatial inhomogeneity (difference
of temperatures of the hot and cold heat sources). Strictly speaking, this figure should not have been
called "machine efficiency" because this figure is characterized more by the "degree of instability" of
the heat source.

The concept of efficiency of electric and other motors has a different meaning. Such efficiencies
characterize the ratio of the work W; actually performed by the engine to the theoretically possible
work Wi, They take into account the losses in the machine itself and are ideally equal to one. Such
efficiencies are called relative internal noi. In thermodynamics such efficiency no; is an evaluation of
the performance of the processes of compression or expansion of a body upon which work is done.
Naturally, the application of the same term "efficiency" to these two fundamentally different concepts
causes non-specialists to misunderstand the inefficiency of heat engines.

In this respect, it is very useful to represent the efficiency through energy fluxes.
Nonequilibrium thermodynamics allows us to express the efficiency ratio in terms of the output power
N;and the input transforming device Ni[12]:

nn = Nj/Ni= Xj-Jj/Xi-Ji<1. (26)

This efficiency, which we term “power-based energy conversion efficiency”, or henceforth
“power efficiency” for short, is equally applicable to thermal and nonthermal, cyclic and acyclic,
straight and reversed machines, including the "direct energy conversion™ machines. It takes into
account both the kinetics of the energy conversion process and all types of losses associated with
both the delivery of energy to the energy converter and the energy conversion process itself. It also
depends on the operating mode of the installation, twice turning to zero: in “idle” (Jj= 0) and in
“short circuit” modes (Xj; = 0). This also distinguishes it from the "exergy" efficiency, which is
expressed by the ratio of free energies at the outlet and inlet of the installation. In a word, this
efficiency most fully reflects the thermodynamic performance of the installation and the degree to
which it realizes the possibilities that the source of ordered energy provides. Moreover, such an
efficiency is the only possible indicator of the performance of an installation in those cases when the
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concept of absolute efficiency becomes inapplicable due to the impossibility of separating energy
sources and receivers in a continuous medium. Examples include force fields, chemically reactive
environments, polarized or magnetized bodies, or dissociated or ionized gases. All this makes it an
irreplaceable tool for analyzing the efficiency of not only energy, but also technological installations,
as well as energy converters created by nature itself. This is especially important due to the fact that
many non-experts confuse efficiency with the heat transfer coefficient or the coefficient of
performance, which may be distinguished by their units. Therefore, the use of power efficiency (25)
not only reveals the unity of the laws of transformation of any forms of energy, but also allows us
to propose a theory of the similarity of power plants of various types [16].

7. Construction of a theory of similarity of power plants

An appropriate generalization of TIP to the processes of useful energy conversion in various
machines allows us to propose a theory of the similarity of power plants [12]. This would complement
the classical theory of heat engines by analyzing the relationship of thermodynamic efficiency (energy
conversion efficiency) with productivity (based on power N) and the operating mode of power and
technological plants. As in the theory of similarity of heat transfer processes, the mathematical model
of such systems includes, along with equations (23, 24), the

conditions for the uniqueness of the object of study. The latter ég (1)8
contain boundary conditions determined in the case under 2 g3 0.8
consideration by the magnitude of the driving forces at the border & 07 07 &
with the energy source or object of work Xi, Xj, or by the magnitude E 0.6 0.6 §
of the fluxes J;, Jj at these boundaries, and by the initial conditions. 2 9° 05 2
These latter are set by the magnitude of these forces X;jo or fluxes £ 83 8;‘ 3
Ji in the initial mode, for example, at the "idle" of the installation § 0.2 02
(at Jj=0), or in the "short circuit” mode Jjk (at X; =0) , aswell as & 0.1 mos 1] 01
the coefficients Ljj (i, j =1,2) characterizing the transport properties B
of the system. These conditions make it possible to give the transport 0 O'éelaﬂf/e I%': 4 08 10
equations (23, 24) a dimensionless form _ _ o

X /ijo +J; /ij -1 (27) Fig.2. Universal load characteristics of

. . - . . . . energy converters
and on its basis, propose a number of similarity criteria for gy

power plants. One of them, which we called the load criterion, is
composed of the boundary conditions set by the value of the forces Xj, Xjo or fluxes J;, Jjx:
B = JilJjk = 1 — Xj/Xjo. (28)
This criterion depends solely on the load of the installation and varies from zero in no-load
mode (J;= 0) to one in the “short circuit” mode (X;= 0).
Another criterion consists of the resistance coefficients Rij, the reciprocal of the conductivity
coefficients Lij:
@ = RjjRji/Rii Rjj (29)
This formula is similar in meaning to the ratio of reactive and active resistances, known in
radio engineering as the “quality factor”, or “Q-factor” for short, of the circuit, and therefore is
called the "criterion of the Q-factor" of the installation. Its value fluctuates from zero to infinity
(0<@®<w), increasing as the "active™" resistances (from the side of scattering forces) Rii and Rjj
decrease and the "reactive" resistances Rji (from the side of "heterogeneous" forces) increase. Like
thermal resistances in the theory of heat transfer, they depend on the transport properties of the
system, i.e., ultimately, on the design performance of the installation.
Using these criteria in the expression for the power efficiency (25), it can be given the form of
a criterial equation for the energy conversion process:
nn=(1-B)/ (1 + 1/BD). (30)
Consequently, the efficiency of any energy converter under similar conditions (B, @ as above)
is the same. It is expedient to call this provision the principle of similarity of power plants) [12].
This principle allows one to build a universal load characteristic of linear energy - converting
systems (Figure 2) [12]. Solid lines in the diagram show the dependence of the power efficiency nn of
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the installation on the load criterion B at different values of the quality factor &, and the dash-dotted
line shows the dependence on the load of its output power N;.

As can be seen in Fig. 2, in the absence of energy losses (@ = %) and the steady state of the
process of its conversion (B—0), the efficiency of the installation reaches, as expected, unity.
However, in all other cases the value of the power-based efficiency becomes zero twice, once in
"idle" setting (B = 0, Jj= 0) and once in the "short-circuit” setting (B = 1, Xj=0). This result is obtained
by taking into account the energy consumption for the installation's own needs, as well as losses from
irreversible energy exchange (including heat exchange) between the energy source and the working
fluid of the installation, friction in pipelines and all kinds of energy "leaks"? occurring at idle running
of the installation.

The main feature of this characteristic is the presence of a pronounced maximum efficiency for
a given load of the installation. Such modes, usually labeled nominal, move farther and farther from
the maximum power mode, corresponding to the relative load B = 0.5, as the efficiency increases. As a
result, the power-based efficiency of a real Carnot cycle (from quasi-statistical characteristics of the
processes) at O < o is not a maximum, but rather zero. Thus, taking into account the power and
performance of the power plant brings the results of the thermodynamic analysis of its efficiency
closer to reality.

Universal load characteristics are very useful not only for monitoring compliance with the most
economical operating modes of basic, peak and transport power plants, but also when choosing the
most promising of them with respect to future operating modes. In this way, nonequilibrium
thermodynamics of energy conversion processes acquire important practical applications [16].

Summary and Conclusion

1. The main disadvantage in using the incomplete theory of thermodynamics of irreversible
processes (TIP) as a general physical theory is its original limitations on processes of energy
dissipation; this can be traced to its dependence on the principle of increasing entropy.

2. The approach to non-equilibrium thermodynamics from a more general position of an energy
conservation law indicates a failure of the hypothesis of local equilibrium. Thus, it highlights the
necessity of introducing additional variables of a nonequilibrium state, whereupon potential gradients
and generalized process speeds would arise.

3. Determination of the basic quantities in which TIP is defined -- thermodynamic forces and
energy fluxes -- on a more general basis of a law governing the transfer of energy in path
environments allows us to create a locally non-equilibrium thermodynamics. This version of
thermodynamics does not exclude from consideration any (reversible or irreversible) component of
real processes.

4. We propose an approach, which for brevity we term “energodynamics”, to prevent the
occurrence of inequalities in the transition to non-static processes. This allows to take into account
the irreversibility of real processes of energy conversion not only in thermodynamics, but also in
other fundamental disciplines.

5. Energodynamics allows us to give a strictly thermodynamic theory, free from the postulates
and considerations of molecular-kinetic and statistical-mechanical theories, and one which validates
all the provisions of a TIP, thus expanding it domain to nonlinear processes and states far from
equilibrium.

6. The isolation of independent processes occurring in the system under study refutes Onsager
's postulate about the dependence of each of the fluxes on all forces acting in the system. It thus makes
it possible to find, for each flux, a unique corresponding force whose disappearance results in the
cessation of the process.

7. The proposed energodynamic method for finding the superposition effects of heterogeneous
processes allows further reduction in the number of empirical coefficients by n(n+1)/2 in TIP to n
and explains these superimposed effects not by fluxes, but rather by forces in full accordance with
the principles of mechanics.
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8. A suitable generalization of TIP to the processes of purposeful transformation of various
forms of energy in natural and technical systems reveals their fundamental unity and difference from
relaxation processes both in relation to their equations and their reciprocity relations.

9. The transition to the study of the kinetics of energy conversion processes allows us to propose
a universal criterion for the efficiency of power and technological installations, taking into account,
respectively, their power and performance, and combining the advantages of absolute, relative, ex-
ergy, etc. efficiency.

10. The unity of the laws of transformation of thermal and non-thermal forms of energy
discovered within the framework of energodynamics made it possible to propose a theory of the
similarity of power and technological installations and to construct their universal load characteristics
that facilitate the choice of nominal, peak, etc. modes of their operation.
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Abstract

Professional-emotional burnout syndrome is an illness that, unfortunately, is not always paid
attention to. Teachers often do not consider it necessary to sound the alarm. They think that this will
pass, they just have to put in a little more effort, “stress”, and finally finish the volume that has accu-
mulated, despite overwork and mental decline. And this is their main mistake. The stressful nature of
the professional activities of teaching staff negatively affects their mental states, which leads to a
number of negative socio-psychological consequences in the professional sphere. These include de-
creased job satisfaction, deterioration of the socio-psychological climate in the team, and professional
exhaustion. Subsequently, interest in one’s work and one’s responsibilities regresses, and under such
circumstances one cannot even think about the productivity of a teacher’s work.

Keywords: profession, training, professional burnout, reduction, emotional burnout, stress.

Fulfilling professional duties is an integral part of our lives. This is an opportunity not only to
earn some money to support yourself and your family, but also to practically demonstrate the level of
your professional knowledge and skills. All this requires a certain activity, planned logical and con-
sistent actions in any profession. The pedagogical activity of a teacher is unique in that he does not
create any material values. His main vocation is the organization of educational activities, in which
two parties are involved: the teacher himself and the students. The calling of the first is to pass on
scientific knowledge, and the younger generation must assimilate it. A person who has chosen the
profession of a teacher belongs to the category of “person-person” according to his psychotype. It
involves constant interaction with groups of different ages: with students, relatives of schoolchildren,
and work colleagues. Undoubtedly, it does not always happen smoothly and harmoniously. From
time to time, various misunderstandings, disputes and conflicts arise both during the assimilation of
knowledge and during checking the quality of their reproduction. The teacher’s task is to constantly
monitor the quality of implementation of his instructions and the effectiveness of the application of
scientific experience. This requires a certain amount of tension, since learning situations can be var-
ied, both positively and negatively emotionally charged. The most negative effects on the health and
work of a teacher are: conflicts, misunderstandings, attempts to constantly and completely control the
actions of students.Negative emotional tension is enhanced by personal problems, problems with
well-being and disputes in the family, with colleagues and school administration. If these problems
arise and occur on a long-term or permanent basis, then the teacher’s body is in a constant negative
tone. This negatively affects the quality of performance of professional duties and general emotional
state. Interest in work decreases, it begins to be perceived as a burden, an obligation. Accordingly,
the level of teaching of their discipline decreases, and negative feelings increasingly shape their
mood. With age, professional attitude and behavior change, a wide range of psychological problems
arise, and numerous somatic disorders occur [].

The discrepancy between the psychological qualities of an individual and professional require-
ments causes a phenomenon called “burnout.” At its core, it is a deformation of attitudes towards



X111 international scientific conference. London. Great Britain. 22-23.02.2024

professional responsibilities, a decrease in productivity and productivity. With age, such workers in-
creasingly feel an urgent need for psychological help and rehabilitation [].The profession of “teacher”
is one of the few included in the group of professions with a high presence of stress factors, such as:

-chronic emotional stress caused by the need for constant intensive communication to solve
problems, and instantly interpret visual, audio and written information;

- destabilizing factors: deficiencies in planning, unclear instructions from management, char-
acteristics of the student population with which the teacher interacts;

- High level of personal responsibility of the teacher;

- frequent various kinds of disputes in the system of teacher-student, teacher-teacher, teacher-
administrator relations;

-psychological “age crises” and dealing with children of different levels of development.

All of them together have a negative impact on the emotional state of the teacher and the quality
of performance of functional duties [].

Quite often in Ukraine, female teachers suffer from violations of the revitalization of profes-
sional health, because they feel an internal dilemma in terms of determining priorities in matters of
family or work, in contrast to the stronger sex, as well as pressure due to the need to constantly prove.
their professional opportunities in conditions of fierce competition with other employees.

“Professional burnout” is based on a chronic stress reaction or syndrome that arises as a result
of prolonged exposure to professional stressors of moderate intensity. Specifically, they deform the
professional activities of the teacher. All this occurs in the form of a syndrome of physical and emo-
tional exhaustion, signaling the loss of positive feelings and the dominance of negative self-esteem
and the same attitude towards work [].

Professional burnout is caused by many factors that a teacher cannot control or avoid. Their
spectrum is quite wide, so they can be divided into two classes: endogenous and exogenous. The first
include individual typological features of the nervous system and its dynamics.

Teachers with a weak nervous system, introverts, whose individual characteristics are not very
appropriately sublimated with professional requirements of the “person-to-person” type are more
prone to “burnout.” Under such circumstances, over time, burnout occurs as a result of the growth of
internal accumulated negative emotions without the desired processes of catharsis. At the beginning,
a potential “burnout” person may notice an increase in negative tension in interactions with students
or work colleagues. In the future, emotional overstrain is reflected in the physical condition of the
teacher, subsequently turning into a feeling of powerlessness, even to perform small tasks. He has to
adjust himself internally in order to force himself to begin fulfilling his professional duties. This kind
of fatigue can give rise to a state of depression, apathy, outbursts of irritation, a feeling of constant
tension, and discomfort. It is increasingly difficult for a teacher to concentrate on fulfilling his pro-
fessional duties; forgetting processes and signs of absent-mindedness become noticeable. The teacher
is no longer always able to restrain his own negative feelings; he very quickly develops a state of
irritation, even under circumstances where there is no justified reason for this.Increasingly, there is a
desire to retire or minimize one’s own contacts (“not to see or hear anyone”). If this does not help,
then apathy, indifference to everything and everyone without exception, to which only yesterday there
was a different attitude, begins to clearly manifest itself, and cynicism and sometimes aggression,
which is difficult to hide, also become noticeable [].

Exogenous determinants of the risk of exhaustion and decreased professional activity include:

1. Chronic tension of psycho-emotional activity caused by intense various kinds of communi-
cations. The teacher unwittingly reinforces with his own emotions the diverse aspects of communi-
cation in time: attentive perception, active memorization and quick interpretation of the information
received and to solve the pressing problem.

2. Destabilizing factors that break the structure of activity: violation of logic in the organization
and planning of work, lack of necessary information or the available information is poorly structured
and vague.

3. The constant increase in the level of requirements for the quality of performance of the
teacher’s functional duties leads to the fact that he is in an atmosphere of constant nervous overstrain,
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since he is constantly expected to have high productivity in interacting with students and respecting
their parents and work colleagues.

4. Unfavorable psychological climate in the professional environment. It is provoked by dis-
putes: vertical antagonism, in the “manager-subordinate” relationship, and horizontal antagonism, in
“colleague-colleague” contacts. In such circumstances, a person, even with strong nerves, builds a
tactic of emotional isolation: to isolate himself reliably from everything and everyone, not to worry
about the content of all the problems and maintain inner peace.

5. Mentally debilitating population with which the teacher comes into contact in the field of
professional activity: age-related crises, anomalies of mental development, the number of students in
the class above the norm.

6. It should be noted that professional burnout appears and progresses in those who tend to be
deeply immersed in work. Working beyond normal limits and working from home are the first symp-
toms of the emergence and progression of emotional devastation syndrome.

7. The determinants of professional burnout for teachers include the following: a large range of
diverse responsibilities, a discrepancy between the declared and actual amount of work, low pay for
professionalism; subjectivity in evaluating results [].

Exhaustion syndrome contains three main components: - emotional strength - loss of individual
uniqueness - regression of professionalism.

The person who experiences it experiences emotional emptiness and fatigue, especially with an
excessive work rhythm, when the teacher’s emotional potential quickly dries up.

Professional exhaustion is a complex of interrelated symptoms, the classification of which is
quite problematic, since this psychological phenomenon has individual content. For some these fac-
tors accumulate over time, for others they develop simultaneously. Everything depends on certain
circumstances that determine the rhythm, productivity and satisfaction of work.

Scientific research identifies three types of professional burnout: demoralization, exhaustion
and loss of motivation. The mutual influence of factors determines the dynamics of the development
of the “burnout” process, and the proposed model allows us to determine the moderate level of this
process, at which high rates of emotional exhaustion become noticeable.Summarizing the results of
the analysis of scientific thought on this matter, we found that professional exhaustion syndrome
contains the following symptoms: emotional exhaustion in the form of poor physical well-being or
constant nervous tension; depersonalization is a change in the nature of relationships from positive-
friendly to negative-irritable in relation to colleagues, students and oneself. Accordingly, professional
burnout has a negative impact on the mechanisms of revitalization of a teacher’s well-being and emo-
tional states. In addition, feelings act as indicators that not everything is in order with the teacher’s
professional health.

These psychological phenomena are quite closely intertwined with each other, both in sympto-
matology and conceptual content. Yes, professional burnout syndrome is physical, emotional or mo-
tivational exhaustion. This phenomenon is usually regarded as a stress reaction in response to work
and emotional demands, when this person is too devoted to professional activities and at the same
time despises family life or leisure. Such a long-term disruption of homeostasis inevitably leads to
emotional exhaustion syndrome; therefore, there is a consequence of stress that a person is not able
to control. This is preceded by a state when a person subconsciously accumulates negative emotions
rather than freeing himself from them. Psychologists often consider the “exhaustion” syndrome in the
context of professionalization [].

T. Cherniss defined the syndrome of emotional “burnout” as a loss of motivation in professional
activity in response to excessive obligations and dissatisfaction, psychological and emotional exhaus-
tion. Noteworthy is the opinion that professional burnout should be divided into constructive and
dysfunctional, as a result of which “burnout” negatively affects the performance of professional ac-
tivities and relationships with colleagues and leads to professional deformation of the individual .

The emergence of emotional burnout is provoked by factors such as constant work outside
working hours, excessive workload, “unnecessary” commitment, intentions and the desire to be in-
volved in all processes, as well as the monotony of work and the lack of noticeable results.
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Consequently, burnout syndrome is a reaction of the body that occurs as a result of prolonged
exposure to moderate-intensity professional stress. Daily work, sometimes without breaks or days
off, with constant physical and psychological stress, complicated by intense emotional contacts, leads
to life in a state of constant stress. A person accumulates negative moments and situations, and, as a
result, this can lead to serious physical illnesses. Therefore, employees who are ready to give their all
24 hours a day, to devote themselves to work without reserve, without breaks, weekends and holidays,
are the first candidates for emotional burnout, which ultimately leads to problems of revitalization of
professional health [].

A person drives himself into the trap of excessive involvement, emotional dependence on work,
and suddenly at some point he realizes that he cannot continue to bear this burden. A person breaks
down, feels tired, realizes that he has exhausted all resources, is exhausted, mentally and physically.
Signs of deprivation appear: doubts about the usefulness of one’s activities, a feeling of the meaning-
lessness of what is happening, self-esteem decreases, worries about one’s professional and personal
insolvency begin, it seems that there are no prospects. Such feelings, in our opinion, are experienced
by anyone who has used their own resources in their professional activities for a long time.

The insidiousness of emotional burnout is that the teacher does not immediately begin to feel
discomfort. But if this is systematically repeated, then over time, what the teacher was interested in
and did well becomes uninteresting and slow to him.

The risk of emotional decline increases significantly in the third or fourth year of work, when
there is no longer any novelty, motivation decreases, and one’s own demands, as well as those of
others (the administration of the educational institution), increase.

Thus, a worker in the educational system needs additional rest, since excessive workload in-
creases emotional stress and causes the need for additional time for relaxation and satisfaction of
one’s own preferences. The lack of positive changes in the work schedule causes displeasure and then
stress. The latter reduces such an incentive as interest in work; accordingly, the desire to produce
innovative ideas and implement innovative approaches disappears, and at the same time, a feeling of
anxiety grows, since the teacher does not contemplate the prospects for getting out of the current
situation. The persistence of such circumstances will contribute to the fact that stress will acquire
chronic symptoms. It will in no way stimulate a friendly attitude towards the school staff and a pro-
fessional attitude towards their duties (Zaichikova, 2003).

Emotional burnout is a long process and goes through a number of stages and phases in its
development.

First, the stress accumulation phase can last from three to five years. Symptoms have the fol-
lowing picture: disruption of a stable rhythm of work in the form of organizing time-outs at work,
minor violations of functionality (for example, the teacher did not make an entry in a timely manner,
or even forgot to make an entry in a document, or prepare a speech by the specified deadline. Usually
these are minor violations of functional duties Few people pay attention.

The second is the “resistance” phase, when emotional exhaustion reduces the level of interest
in teaching activities: reluctance to go to school, communicate with schoolchildren, colleagues, loss
of a sense of rhythm (it seems that the work week goes on “forever”), a decline in labor productivity,
especially closer to weekends, the appearance of signs of causeless irritability, aggressiveness and
rage.

The third is the “exhaustion” phase. Signs of somatic problems. The teacher increasingly
catches himself thinking that he chose this specialty in vain, and therefore there are signs of loss of
interest in his professional duties: ignorance, indifference, dullness and reluctance to improve. Con-
versations with colleagues highlight the constant desire for privacy. There are noticeable problems in
the functioning of cognitive processes. The time period for the formation of this stage is from 10 to
20 years. (Pavlenko, 2002).

Our study was conducted in 2024. It was attended by teachers from secondary school No. 1; 3;
4, communal institution “Lutsk Educational and Rehabilitation Center” and “UVK Gymnasium No.
14, Lutsk. A total of 200 people. We divided them by age as follows: from 30 to 40 years old, group
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A, from 40 to 50 years old, group B, and 50 to 60 years old, group C, respectively. Teachers of
retirement age did not take part in the study.

We used three methods for diagnosis. The first is the method of “Research of the Burnout Syn-
drome” by J. Greenberg. It allows you to determine the levels of burnout according to the correspond-
ing points: low 0-7, medium 8-14, high 15-20 (Lemak M.V., Petrishche V.Yu, 2012).

Next “Diagnostics of professional burnout” (K. Maslach, S. Jackson, adapted by N. E.
Vodopyanova). It also made it possible to determine the levels of “professional burnout” according
to the following indicators: emotional exhaustion, depersonalization, reduction of personal achieve-
ments. These are components of the burnout syndrome model proposed by researchers K. Maslach
and S. Jackson (Lemak M.V., Petrishche V.Yu, 2012).

The third was the “Assessment of one’s own burnout potential” technique, which makes it pos-
sible to study the following main components of burnout: depersonalization, personal satisfaction,
emotional exhaustion. We have already defined the first and third components above. Personal satis-
faction is “immersion” in work and personal satisfaction from this (Lemak M.V., Petrishche V.Yu,
2012).

Results using the method of “Study of Burnout Syndrome” by J. Greenberg and compare them.

The first was group A. Teachers aged 30 to 40 years. Work experience in school from 7 to 17
years. The results showed that the majority had a low level of burnout syndrome (64%), an average
level in 32% of people and a high level in one person (4%, respectively).

Let's consider the results of group B. Its composition includes teachers from 40 to 50 years old.

The indicators show a noticeable increase in the level of burnout syndrome. This is especially
true for teachers who are closer to 50 years old; most of them have an average level of the syndrome
(56%). The high level is 24%, the low is 16%. It should be noted that teachers working in a rehabili-
tation center have a higher level of the syndrome compared to those working in secondary schools.
For example, out of 6 people in group B, four were found to have a high level.

Let's consider the results of group C. Based on the results of the study, we found that 60% of
teachers from this group have a high level of the syndrome, 36% have an average level and 4% have
a low level.

The next method was “Diagnostics of professional burnout.” It is determined by the following
indicators: emotional exhaustion — the core component of this syndrome, which is expressed in a low
emotional background, apathy or strong emotionality; depersonalization — destruction of relationships
with other people. In some circumstances, this is an increase in dependence from other persons, oth-
erwise - an increase in the level of negativism, a cynical mood towards the feelings of other people
(students, colleagues, subordinates, etc.); regression of personal achievements - a tendency to nega-
tively evaluate oneself, one's own professional merits, a negative impression of professional dignity
and opportunities, or in belittling personal dignity, minimizing one’s potential, official obligations in
relation to others, etc. In percentage terms, we received the following: a high level of emotional costs
was found in 16% of respondents, an average level - 52%, a low level - 32%; depersonalization —
high 0%, medium — 24%, low — 76%; reduction of personal achievements: 20% high, average — 64%,
low —16%

Let's analyze the results of group B using the same indicators. Its members include teachers
from 40 to 50 years old. A high level of emotional exhaustion was found in 40% of respondents,
average — 56%, low — 4%; depersonalization — high 36%, medium — 64%, low — 0%; reduction of
personal achievements: high in 50%, average - 50%, low -0%. In group C, we found the following
results: emotional exhaustion in 36% - high, 64% - average level; high level of depersonalization in
32% of respondents, average — 48%, low — 20%; high level of reduction of personal achievements —
88%, average — 12%. Summarizing them, we noticed a tendency towards an increase in the level of
professional burnout compared to groups A and B.

The third technique was “Assessing your own burnout potential.” Let's start with group A.
Emotional exhaustion: high level in 12% of respondents, average - 56%, low - 32%. Depersonaliza-
tion: average — 32%, low — 68%. Personal satisfaction: average level — 68%, low level — 32%, respec-
tively.
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In group B, these indicators were distributed as follows: emotional exhaustion: high level in
48% of respondents, average — 52%; depersonalization: high — 48%, medium — 52%; personal satis-
faction: average level — 56%, low level — 44%, respectively.

Let's look at the results of group C for the same indicators. Emotional exhaustion: high level
in 72% of respondents, average — 28%. Depersonalization: high - 32%, medium - 56%, low -12%.
Personal satisfaction: average level — 16%, low level — 84%, respectively.

Analyzing the results, we noticed a regression of professional health in modern Ukrainian
schools. Undeniably, teaching work involves communication with students, during which knowledge,
skills and abilities are transferred. The teacher acts both as a transmitter of information and as a re-
ceiver; in addition, his responsibilities include monitoring and correction of the educational process.
Accordingly, his psyche is under constant pressure of responsibility, which cannot but affect his psy-
che. A long, constant stay under such pressure of responsibility has a negative impact on mental
health and, as a result, with age, levels of emotional exhaustion, depersonalization, reduction of one’s
own achievements increase, and the level of personal satisfaction decreases. All of these are indicators
of emotional and professional exhaustion, as eloquently evidenced by the results of our empirical
research. Starting from the age of 35-36 years and beyond, its progress is noticeable among our re-
spondents. The paradox of the situation is that with little work experience, the modern conditions of
teaching work already create the basis for the destruction of mental health. Despite the fact that every
year a teacher gains experience in collaborating with students and should, in our opinion, acquire the
skills to skillfully respond to negative challenges and not bring communicative interaction to a high
level of emotional tension, we, according to the results, observe the opposite trend.

Professional-emotional burnout syndrome is an illness that, unfortunately, is not always paid
attention to. Teachers often do not consider it necessary to sound the alarm. They think that this will
pass, they just have to put in a little more effort, “stress”, and finally finish the volume that has accu-
mulated, despite overwork and mental decline. And this is their main mistake. The stressful nature of
the professional activities of teaching staff negatively affects their mental states, which leads to a
number of negative socio-psychological consequences in the professional sphere. These include de-
creased job satisfaction, deterioration of the socio-psychological climate in the team, and professional
exhaustion. Subsequently, interest in one’s work and one’s responsibilities regresses, and under such
circumstances one cannot even think about the productivity of a teacher’s work.
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Abstract

The issue of training has gained a higher priority for the Victory of Ukraine and the further
development of the military cause. The modern Russian-Ukrainian war has shown that military
support and the quality of training of servicemen play a decisive role in the outcome of the battle.
The number of troops and the influx has a short-term effect that is lost over time. The issue of training
has gained a higher priority for the Victory of Ukraine and the further development of the military
cause.

The basis of the physical education of military personnel is versatile physical training in the
scope of the requirements of the Instructions on physical training in the system of the Ministry of
Defense of Ukraine. Today, the leadership of the Armed Forces of Ukraine considers physical training
as an important factor for increasing the physical readiness of servicemen for combat activities, the
possession and effective use of weapons, military equipment, the transfer of physical stress and
neuropsychological stress in extreme situations.

The border guards and territorial defense, which had different levels of training, were the first
to take the brunt of the Russian invasion. And sports are an integral part of military training.

Today, the French army applies universal entrance testing for physical training for all branches
and types of armed forces. These sports tests are designed to assess a candidate's endurance, readiness
for effort, and physical endurance, qualities necessary to perform any military job: swimming 50
meters freestyle; 3000-meter run; 50-meter run; pull-ups and press.

The Armed Forces of Ukraine have taken a qualitative step towards compliance with NATO
standards in physical training, both on the basis of updated formal instructions and in field conditions.
However, there are directions for further improvement and universalization. The main step is to study
the practice of NATO countries, including France, which consists in abandoning the age categories
of military employees and transferring the responsibility for physical training to the heads of units at
all levels.

Keywords: Armed Forces of Ukraine, Armed Forces of France, Ministry of Defense of
Ukraine, Ministry of the Army of France, border guards, physical training, military personnel,
russian-Ukrainian war
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1. Introduction

Formulation of the problem. The modern Russian-Ukrainian war has shown that military
support and the quality of training of servicemen play a decisive role in the outcome of the battle.
The number of troops and the influx has a short-term effect that is lost over time.

The de-occupation of the territories and repelling the invader can be carried out only by trained,
prepared and motivated fighters.

If the Armed Forces of France are considered one of the most powerful among European NATO
countries, the Ukrainian army could not boast of training and unambiguous training for many years.

However, the issue of training has gained a higher priority for the Victory of Ukraine and the
further development of the military cause.

Analysis of recent research and publications. In their research, Ukrainian scientists refer to
the works of T. Yu. Krutsevich, V. A. Tovt, V. N. Romanchuk and a number of others, but more
research was published in 2002-2013, which does not make it possible to assess their relevance to the
current state of affairs with the organization of physical training of cadets and young officers.

And at this time, France conducts relevant training almost every day and publishes the results
of such training. Thus, on November 10, 2022, at the Military School, the National Center for Defense
Sports and the Institute for Strategic Studies of the Military School are organizing a training day on
the topic "Defensive sports: from the cohesion of armies to international influence”. The description
of the event is accompanied by the thesis that sports are a fundamental part of military training. In
addition to the issue of physical training necessary for the operational effectiveness of armies, it is a
means of strengthening cohesion, contributing to their international influence. The Ministry of the
Armed Forces also actively promotes the development of high-level sports in France, in particular
through the Army of Champions, whose athletes regularly win medals at major international
competitions. the bond between the army and between the armies and the nation can be strengthened

[2].

The purpose of the article. Such a spread of experience and constant adaptation to changes in
our partners requires us to check whether our training really corresponds to today's world and can
contribute to the Victory of Ukraine.

The purpose of the article is to compare the physical training approaches. The purpose of the
article is to compare the physical training approaches of the fighters of Ukraine and France.

2. Research results

The basis of the physical education of military personnel is versatile physical training in the
scope of the requirements of the Instructions on physical training in the system of the Ministry of
Defense of Ukraine [1]. Today, the leadership of the State Border Guard Service of Ukraine considers
physical training as an important factor for increasing the physical readiness of servicemen for combat
activities, the possession and effective use of weapons, military equipment, the transfer of physical
stress and neuropsychological stress in extreme situations.

And until the beginning of this year, the date of entry into force of the specified Instruction, it
should be noted that physical training, despite the specifics of the military and professional activities
of future officers in all types and separate branches of the Armed Forces of Ukraine, was organized
and conducted almost identically, without taking into account the peculiarities their combat use.

The border guards and territorial defense, which had different levels of training, were the first
to take the brunt of the Russian invasion. And sports are an integral part of military training. In
addition to the question of physical training necessary for the operational efficiency of armies, it
really appears as a means of strengthening its cohesion and motivation.

Sport motivates, unites and restores. In addition to the concept of productivity, sports also help
to strengthen the social bond between the military, as well as between the armies and the nation.

Today, the French army applies universal entrance testing for physical training for all branches
and types of armed forces. These sports tests are designed to assess a candidate's endurance, readiness
for effort, and physical endurance, qualities necessary to perform any military job:

— swimming 50 meters freestyle;

— 3000-meter run;
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— 50-meter run;

— pull-ups and press [3].

This procedure was introduced by special order of the Ministry of the French Army regarding
the holding of general sports competitions for entrance exams to the main military educational
institutions for the recruitment of officers [4].

The detailing of the points awarded for each combination of performance of test physical
exercises is respectable.

BAREME HOMME
NOTE TRACTIONS / ABDOMINAUX | COURS | COURS | NATATIO

S SUSPENSION (en nombre) E E N

(en nombre de tractions ou en 50 m 3000 m 50 m

seconds en suspension)

20 17 50 6747 10°29” 29”6
19 16 48 6”51 10’41~ 3072
18 15 46 6”56 10°53” 30”8
17 14 44 6761 11°06” 3176
16 13 42 6765 11°21” 3273
15 12 40 6”70 11°36” 33”1

Fig. 1. Extract from the table of the point scale for physical tests [4]

The table is universal for all types and types of troops. Points are awarded from 20 to 1
depending on the quality of physical exercises. It is important that there are two versions of the table
— for men and women. The advantage of this approach is that the test results can be used to apply for
all military positions in all agencies of the Ministry of the Army. Also, this testing corresponds to
regular inspections of the quality of physical training of persons who already hold relevant positions
in military units.

Further training of servicemen is carried out by the heads of units, depending on the hierarchy,
in accordance with the specifics of the service. Recommendations on the organization of physical
training are provided by military, educational or research institutions, depending on the units.

Since July 2022, a similar testing method has been tried to be introduced in Ukraine [6].
However, they could not reach full universalism in the Ukrainian army. In Ukraine, there are seven
age groups of male and female military personnel. But almost every age group has its own set of test
physical exercises.

For example, for 1-7 age group up to 50 years old men:

— pulling up on the crossbar;

—100 m run;

— 3 km run.

For women in the 1-5 age group (up to 40 years):

— complex strength exercise (bending and extending the arms in a supine position; flexion and
extension of the trunk);

—100 m run;

— 1 km run [6].

Also, the instruction does not provide benchmarks that could be used in the entire army. Instead,
the military units should develop their set of control indicators and keep the package of documents
on physical training and sports activities of the servicemen of the military unit up to date. For which
should include:

1. Program of physical training of the military unit for the academic year.

2. Order on the organization of physical training and mass sports work in the military unit for
the academic year (with appendices).

3. Order on the results of physical training and mass sports work in the military unit for the
academic year.
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4. An order on the organization and conduct of swimming and/or swimming training classes in
the military unit (to be developed if there are conditions for swimming).

5. Order on conducting competitions for the championship of the military unit in the type(s) of
sports.

6. Order on the results of the competition for the championship of the military unit in the type
(types) of sports.

7. Order on the organization and holding of educational and methodical meetings (seminars)
with the sports asset of the military unit.

8. Order on the results of educational and methodical meetings (seminars) with the sports asset
of the military unit.

9. Order on the organization of control classes for checking physical training in the military
unit for the academic year.

10. Plan for conducting morning physical exercises with servicemen of the military unit for a
month.

11. Schedule of training sessions on physical training with servicemen of the military unit
management for a month [1]

And although this approach has been common for the Ukrainian military for many years, it is
clear that such formalism in the matter of physical training will lead to the loss of universality in the
armed forces, create difficulties for the transition of servicemen from one force to another, as well as
the loss of competitiveness in the army due to incomparability results.

Also, this practice is problematic for border guard units, where border guard inspectors are
typically on duty at a separate deployment location, which is different from the permanent
deployment location of a military unit (detachment).

And although a step towards universality has already been taken, steps to further synchronize
the quality of training of military personnel should be supported. The war showed that the need for
universality and interchangeability, both between genera, types and forces of the armed forces, as
well as by age categories, has a high priority both for the performance of combat tasks and the
preservation of the life and health of an individual soldier and the unit as a whole.

Along with this, the importance of effective organization of centralized training of personnel in
physical training and sports for the structures of the security and defense sector of Ukraine is
increasing. To solve this problem, the Ministry of Defense of Ukraine is conducting systematic work
on improving military education for its adaptation to the training system of NATO and EU member
states. The study of the experience of these countries shows the tendency to centralize the training of
specialists in the field of physical training and sports for the Armed Forces, law enforcement agencies
and the combination of the training process with the organization of scientific research [5]. The
existing system of organizing physical training and sports in the Armed Forces of Ukraine does not
fully ensure the appropriate level of physical readiness of servicemen to perform combat and training
tasks, does not sufficiently motivate servicemen to engage in physical culture and sports, maintain a
healthy lifestyle, which negatively affects the quality of the educational process of training cadets and
students of higher military educational institutions and on the effectiveness of managing the process
of physical improvement of military personnel.

3. Conclusions and prospects for further research.

The Armed Forces of Ukraine and especially the State Border Guard Service of Ukraine have
taken a qualitative step towards compliance with NATO standards in physical training, both on the
basis of updated formal instructions and in field conditions.

Similarities with France:

In the vast majority of the armed forces, there is a certain system of organization and conduct
of physical training. The governing documents, as a rule, define the procedure for planning and
carrying out its activities: leaders of classes, physical exercises, methods, actions, the order of their
application, regulatory requirements, the content and frequency of inspections. This applies to all age
groups of personnel and gender.

Differences from France:
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The differences are mainly in the content of physical training, forms of its implementation and
regulatory requirements. This is explained by the historical path of development, ways of life, national
traditions and current systems of physical education and sports. In each country, it has acquired a
certain stability, but there is a development of society and military affairs, which also bring changes
in the system of combat training of military personnel, where physical toughness occupies one of the
important places. Because of this, specialists search for the most effective means and forms of
personnel training to achieve the set goal as soon as possible.

The requirements for integration into NATO training standards were taken into account in the
Instructions for physical training in the system of the Ministry of Defense of Ukraine, among the
main ones it should be highlighted:

- the theoretical foundations of the system of physical training of military personnel were adjusted:
the purpose, general tasks, principles;

- the categories and age groups of male and female military personnel have been clarified,;

- special tasks of physical training of military personnel are defined,;

- the management training system has been updated;

- a 100-point rating system for evaluating the results of the physical fitness of servicemen was
introduced;

- the process of physical improvement of military personnel has been optimized, a list of the most
effective physical exercises, methods and actions, as well as sets of control physical exercises for
men and women of all age groups and categories has been determined,;

- for the first time, an exercise was introduced on the only special obstacle course of the NATO armies
— the military pentathlon of the International Council of Military Sports.

However, there are directions for further improvement and universalization. The main step is
to study the practice of NATO countries, including France, which consists in abandoning the age
categories of military employees and transferring the responsibility for physical training to the heads
of units at all levels.
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Introduction. Alloy 06KhN28MDT (similar to AISI904L steel) has high corrosion resistance in
many aggressive media, in particular at temperatures up to 80°C in sulfuric acid of various concen-
trations, but it is subject to intercrystalline corrosion in 55% acetic and phosphoric acid. It is used to
make castings of mining and metallurgical equipment parts, welded construction of boilers, heat ex-
changers, pipelines, tanks, equipment for the production of complex mineral fertilisers, coils of tub-
ular furnaces for ammonia, hydrogen, ethylene, carbon disulfide production plants, etc. [1,2]. This
alloy and its similars AISI904L (USA), ZINCDU 31-27-03 (France), SCS23 (Japan) are often used
in the production of heat exchange elements for plate-like heat exchangers made of cold-rolled metal
with a thickness of 0.3 to 1.0 mm, which are used in the production of sulfuric, hydrofluoric, ortho-
phosphoric acid, etc. At the same time, recirculating systems with water are used to cool the process
product in these industries. It is known [3-5] that under such conditions of acid production, heat ex-
changer plates on the side of recycled water can be subjected to pitting and crevice corrosion under
the influence of chloride ions present in it. Many scientific studies the evaluation and prediction of
pitting corrosion resistance of heat exchangers made of AISI 321, 12Kh18N10T [6], AISI 304,
08Kh18N10 [7], AlISI 316 [8], AISI904L, 06 KhN28MDT have been devoted [9, 10]. They found that
it mainly depends on the parameters of the chloride-containing media (pH, chloride concentration)
and, to a lesser extent, on their structural heterogeneity and Cr content. At the same time, paper [11]
established a correlation between the corrosion losses of AISI 304, AISI 321 steels and
06KhN28MDT alloy and their specific magnetic susceptibility, where the possibility of using this
indicator to assess the pitting corrosion resistance of these construction materials in chloride-contain-
ing media has been considered. Therefore, the relationship between the critical pitting temperatures
(CPT), corrosion losses of metals ACr, AFe, ANi from pits on the surface of 06KhN28MDT alloy in
model recycled water and its specific magnetic susceptibility has been investigated.

The article investigates the effect of the specific magnetic susceptibility yo of 06KhN28MDT
alloy (similar to AISI 904 L steel) on its corrosion behaviour in recycled water of enterprises, which
most often has a pH of 4-8 and a chloride concentration of up to 600 mg/l. Under such conditions,
melt exchangers made of this alloy can be subject to pitting. Their resistance to pitting corrosion by
critical temperatures (CPT) in model recycled water with the following parameters has been estimated
(Table 1).

Table 1
Specific magnetic susceptibility of 06 KhN28MDT alloy
Melt number |1 2 3 4 5
¥, m /kg® 2,95 2,86 3,38 3,09 2,96

In particular, it has been found that the chloride concentration in them has a more intense effect
on the alloy's CPT than their pH (Fig. 1), since it increases up to 8 °C with an increase in pH from 4
up to 8 and up to 11 °C with a decrease in chloride concentration with 600 down to 350 mg/I.
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Fig. 1. Dependence of the CPT of 06KhN28MDT alloy on the pH of model recycled water
with a chloride concentration of 350 and 600 mg/I

It has been found that in the model recycled water with pH 4 and chloride concentration of 350
mg/l, the CPT of the alloy decreases from 53 down to 46°C, and from 600 mg/l from 42 down to
38°C with an increase in its parameter yo (Fig. 2) from 2.86 up to 3.09 m3 /kg.
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Fig. 2. Relationship between the CPT of 06KhN28MDT alloy and its specific magnetic sus-
ceptibility in model recycled water with pH4 and chloride concentration of 350 and 600 mg/I

However, its further increase up to 3.38 m3 /kg contributes to the growth of the CPT up to 49°C
in media with pH 4 and 350 mg/l and up to 40°C with pH 4 and 600 mg/l. This corrosion behaviour
of the alloy is due to the synergistic effect of the alloy's high xo, the maximum content of titanium
nitrides and sulfides, and the characteristic features of the selective dissolution of ACr, ANi and AFe
from pitting. In particular, under such conditions, they are stable and develop slowly, since the coef-
ficients of selective dissolution of Cr ZCr < 1 and Ni ZNi > 1.
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Abstract

The creation of new intelligent computer technologies, ultra-precise measuring instruments,
remote sensing data acquisition, the creation of the most complex and reliable geoinformation sys-
tems, the development of its space industry allows creating conditions for improving geodetic studies
of the relief of the territory of the Republic of Kazakhstan. The methods used make it possible to
increase the efficiency of camera work, which results in an electronic topographic plan of high accu-
racy.

AHHOTALIUA

COS,I(EIHI/IC HOBBIX HHTCJUICKTYAJIbHBIX KOMIIBIOTCPHBIX TeXHOHOFHfI, CBCPXTOYHBIX
M3MEPUTENIbHBIX MPUOOPOB, ToNydeHUEe MaHHbIX J[33, co3maHue CIOKHEMIIUX W HaJAECKHBIX
FGOI/IHQ)OpMaI_II/IOHHBIX CHCTEM, OCBOCHHC CBOEHl KOCMHYECKOI HHAYCTPUHU IIO3BOJILACT CO34AaTh
YCIIOBHSI  COBEpIICHCTBOBAHUS TEOJIE3WYECKHX HccienoBaHuil  penbeda Tepputopun PK.
HCHOJ’ILSyeMHe METOAUKHU ITIO3BOJIACT ITOBBICUTH B(I)CI)CKTI/IBHOCTB IMPOBCACHU pa60T KaM€Cp, B
pe3yabpTaTe KOTOPBIX MOJTYUYaeTCs AIEKTPOHHBIA TOMOrpaduuECKUi IIaH BEICOKON TOYHOCTH.

Keywords: geodesy, topography, plans, computer technology, relief, camera, terrain.
KiroueBble cJiioBa: reoac3usd, TOHOFpa(l)I/I}I, IJIaHBbI, KOMIBKOTCPHLIC TCXHOJIOTHH, penbe(b,
KamMepa, MCCTHOCTD.

B ycrnoBuaX [IMHAMMYECKOrO pa3BUTHS SKOHOMHUKHM HAILIErO0 TOCYJApCTBA IOSBUIIACH
HE00XO0/IMMOCTh KOPEHHOT'0 IIEpeCMOTpa 3eMeJIbHBIX OTHOLIEHUH B CTpaHe, B 3eMenbHbIi koaeke PK
BBOJISITCSI U3BMEHEHHUS, KOTOPbIE 00CYKIal0TCs KaK BOMPOC MPO3PAYHOCTH IPOLECCOB, CBSI3aHHBIX C
36MJICYCTPOMCTBOM U 3€MJICNONIb30BaHUEM. [lomyyeHue TOYHBIX, HOCTOBEPHBIX U AKTYaJbHBIX
TONOrpaUUecKrux JaHHBIX MO 3€MENbHBIM U JAPYTUM MPUPOIHBIM pecypcaM B HACTOSIIMI MOMEHT
MMEeT BBICOKOE COIMAIbHO - AKOHOMHMUYECKOE OOIIerocylapcTBEHHOE 3HaueHue. Bo riaBy yrna
pe3yNbTaTUBHON  JesTenbHOCTH  Tomorpaguyeckoi  ciyxObl  PK  craButrcs  kauecTBO
TONorpauuecknux, TeMaTUYeCKHX KapT U IJIAHOB, OCHOBHBIM IPEIbSABISIEMBIM TpEOOBAaHHEM K
KOTOPBIM SIBIIICTCSI COOTBETCTBHE MUPOBBIM CTaH/IapTaM U YCTaHOBJICHHBIM HOpMaTuBam [1,2,3].

Bo MHOrux oTpacisix 5KOHOMHKHM PECIyOJUKM HEMaJOBAXXHOM COCTAaBJISIOIIEH SBISETCS
nH(pOpMaIIKs O MECTHOCTH, B CBSI3U C YeM, HAOJIFO/IaeTCs pacTYLIHi CIIpOC HAa KAaUeCTBEHHBIE YCIyTH
C HCIIOJIb30BAaHUEM T'e0Ie3MUECKO U KapTorpaduueckoi MpoayKIMU, KOTOpas SBISETCS Ba)KHBIM
IOpUANYECKUM JOKyMeHTOM. [IpumeHeHne coBpeMeHHBIX MPHOOPOB cUCTEM (PHUKCAIUU JeTaneit
penbeda MOBEPXHOCTH 3€MJIM, CO3/JaHME HOBEHIIMX MPOrpaMMHBIX HPOAYKTOB U TEXHHUUYECKUX
pemieHnid 1o  UM(POBHM3AIMHM  IOJYyYaeMbIX JaHHBIX JAalOT  BO3MOXKHOCTH  CO3/aBaTh
MHGOPMAIIMOHHBIM OaHK JaHHBIX HEOTPAaHWYEHHOro o0beMa, (OPMHMPOBATH XpAHWIMIIA IS
MacCHBOB JIAHHBIX HM3MEpPEHUN C MHOTOKPATHOM 3alUTON OT MmoTeph HMHGpOpMauuu HUGPOBHIX
Mojienielt MectTHocTH. Ha cerosiHst B kKapTorpagpuueckoM MpOU3BOACTBE MCIIONIB3YIOTCS pa3iMyHbIe
HWCTOYHUKH JAHHBIX H3MEPEHHM IIOBEPXHOCTH 3€MJIM, INPUMEHSIIOTCS HOBEHIIME METOJIBl MX
MHTEPHOJIALMY IIPU IPOCKTUPOBAHUM HENPEPBHIBAIOIIECHCS 3€MHON IIOBEPXHOCTH C BBICOTHBIMU
XapaKTepUCTUKAMU, MPUMEHEHHE KOTOPBIX AAIOT PA3JIMYHBIE 110 TOYHOCTU LU(PPOBBIE MOJEIU
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penbeda. B cBsA3M ¢ 3TUM yIIydIllIeHHe CTEMEeHU KadecTBa MUGPOBOM MOIENN pelibeda HEMpeMEHHO
OyZAeT SBIATHCA OJHUM U3 aKTyaJbHBIX BOIPOCOB I'€OAE3MUYECKOW HAYyKH M KapTOTrpapuuecKoro
IIPOM3BO/ICTBA, HALIEIIEHHOTO M10JIy4aTh TOYHbIE H3MEPEHMSI CO 3HAYMTEIbHO OOJIBIINM pa3pelieHueM
[2].

CozaHue HOBBIX  HMHTEJUIEKTYaJIbHBIX  KOMIBIOTEPHBIX  TEXHOJIOTMH, CBEPXTOYHBIX
M3MEPUTENBbHBIX MPHOOPOB, TOdy4deHHEe MaHHbIX J[33, co3maHue CHONKHEWIIMX M HaJIeKHBIX
reOMH(MOPMALIMOHHBIX CHUCTEM, OCBOEHHE CBOEH KOCMHYECKOM HHAYCTPUM IO3BOJSAET CO3aTh
YCJIOBUSI COBEPIICHCTBOBAHMSI I'€0IC3UUECKUX HCCieaoBanui penbeda tepputopun PK [3].

Tonorpaguyeckue naaHbl HUCHONB3YIOTCS IPAKTUYECKH BO BCEeX cgepax 4YeaoBEedecKOoH
JesTeIbHOCTH, 0COOEHHO OHM Ba)XKHBI B HABUTALIMHU, CTPOUTEIHCTBE, BOGHHOM U TOpHOM jene. Ha
OCHOBE TOINOTpa(UUECKUX IUIAHOB BBIMOIHACTCS IMPOEKTUPOBAHME U CTPOUTENBCTBO JIHOOBIX
00bekTOB [4]. B cBsI3M ¢ 3THM ONEpaTUBHOE M KAYECTBEHHOE MX IOCTPOCHUE MPEICTABISCTCS
Ba)KHOU 3a7avei.

Ha nanHBIM MOMEHT CyIIECTBYET MHOXKECTBO COBPEMEHHBIX TEXHOJIOTMH, MMO3BOJIIOLIUX CO-
31aTh Tonorpaguyeckuii niaad. [lepsble ABe U3 HUX — TAXEOMETPUUECKAsi CheMKa U ChbeMKa C UCIIOJIb-
3oBanneM ['HCC — npu BbICOKOH MPOU3BOAUTEIBHOCTH KaMepalbHbIX padOT MOKA3bIBAIOT HU3KYIO
3¢ GeKTUBHOCTH NOJEBbIX. OJJHAKO BaXKHO MOHUMATh, YTO JUIS IOBBILIEHUS IPOU3BOAUTEIBHOCTH pa-
00T JIer4e aBTOMAaTU3UPOBATh Pa0OTHI KAMEPOil, HEXKEIN T€, YTO BBITIOIHSIOTCS HEITOCPEICTBEHHO HA
MecTHOCTHU. [ToaTOMy peanuzanus 3pPeKTUBHON METOUKN CO3/1aHMsI TONOrpaduuecKoro rnjiaHa Ha
OCHOBE TaKMX TEXHOJIOTHH Kak Jia3epHOe CKaHWpoBaHHE U a’podoTtochemka (1 ¢ BJIA) sBusroTCs
0oJiee MEePCIEKTUBHBIMH B CPABHEHHMH C OCTAIbHBIMU crtoco0amu (tadir. 1).

Tabmuna 1.
CpaBHUTENIbHAS XapaKTEPUCTHKA PA3IUYHBIX TEXHOJIOTHI CheMKH
Ne | TexHosorusi cbeMKH ITosieBble padoThI PaboTbl kamepbl Hroro
Hror * *
1 Bp | AB- | Ct | no- | Bpemss | ABroma Crou-
eM | TO- | OM | CTY TU3aLUs MOCTb
g | Ma- | MO | TH
THU- | CTb | OCT
3a- b
st
2 Taxeomerpuueckas - +/- - - + + + 3,5
ChEMKa
3 BJIC, HJIC, MJIC + + - | H- - +/- +/- 3,5
4 | Knaccuyeckas a’po- + + - | H- - +/- +/- 3,5
dboTochemKa
5 | AspodoTtochemka ¢ + + + + - +/- +/- 3,5
npuMmeHeHneM bJIA
6 | AospodoTocremka ¢ + + + + +/- + + 5
npuMmeHenneM bJIA
0 TIPEIOKEHHOM B
JMCCEPTALUU METO-
JTKE
I'HCC - +/- - - + + + 6,5

* — UTOTO - KOIMYECTBO 3HAKOB “+” B CTPOKE TUTIOC, KOJIHYECTBO 3HAKOB “+/-” MeJieHHOe Ha 2

Kommieke aspodoTocheMoyHBIX PadoT 1O CO3aHUIO TONOTPaUIECKOro MjIaHa HauuHaeTCs ¢
BBITTOJIHEHUS TIOJITOTOBUTEIBHBIX pabOT, KOTOPBIE MPEIIICCTBYIOT MOJIEBBIM H JIETHO-CHEMOYHBIM
paboram [4,5]. [lns MX BBIMOJHEHUS HEOOXOAMMO OCYIIECTBHTH PEKOTHOCHUPOBKY MECTHOCTH,
HA3HAYUTH JIaTy U BPEMs IOJIEBBIX U JIETHO-CHEMOUYHBIX pabOT, OTMPEICIIHUTD MOJIOKEHHE TOUEK Che-
MOYHBIX 3HAKOB 00OCHOBAHUS, BEIOpAaTh 000pYIOBaHKUE U BHITIOJIHUTH PacyeT mapaMmeTpoB adpodo-
TOCBEMKH, OT KOTOPOTO 3aBUCHUT YCIIEIIHOCTh CO3/1aHus Tonorpaduyeckoro miana. [Ipexnae Bcero,

139



140

X111 international scientific conference. London. Great Britain. 22-23.02.2024

MOJIrOTOBKY CJI€yeT HauaTh C BBIOOpa BPEMEHHM MOJIEBBIX paboT. B 3aBMCHMMOCTH OT BpeMeHHM roja
M3MEHSEeTCA JIAaHAMA(PT ¥ TYCTOTa PACTUTEIBHOTO MOKpOBa. B OONBIIMHCTBE CIyyaeB ONTHMAIIb-
HBIMU JUJIsl ChEMOK SIBJISIFOTCS OCEHb U BECHA, KOT/1A IEPEBbsI HE MOKPBITHI JINCTBOM, a 3eMJIs HE HaXo-
JITCS TIOJT CE30HHBIM CHEXKHBIM MOKPOBOM [5]. Paspemiero BeimosnHenue ¢pororpaduposanus ¢ 10
10 17 yacoB, XOTs HAWJTYy4IIUM BPEMEHEM SIBJISIETCS MOJ/IeHb, KOT' 1A MaJarolliie TEHU MUHUMAJIbHBI.
[lepen cbeMOYHBIMU Pa0OTAaMHU YTOUHSETCSI COOTBETCTBHE IMACIIOPTHBIX XapaKTEPUCTUK KOMIIOHEH-
TOB BJIA M mOroaHbIX yciaoBui, B KOTOPBIX OH IPUMEHSAETCS: TEMIIEPATypPhl, BIAXKHOCTH U BO3MOXK-
HOCTH pabOThI BO BpeMsI BBINIAICHUS OCA/IKOB. Jlanee BHINOIHACTCS ONpeAeTCHHE KOJINYeCTBA U Me-
CTOIOJIOKEHUS TOYEK CheMOYHOI0 0OOCHOBAHUS.

Coznanue mudpoBoit Mmomenu MecTHOCTH (LIMM) BBITIONHSIETCS HA OCHOBE OMOPHBIX TOYEK
[5,6]. B yacTHOCTH yCTaHOBIEHO, YTO 34 OMOPHBIC TOYKH HEOOXOMMO PACIoararth 10 MepUMETPy
U B cepeanHe 0JI0Ka, a TaK)Ke Ha CBOOOIHBIX IPaHUIAX yyacTKa HE pexke yeM yepe3 4-5 cepuu ¢o-
torpadupoBanus. OnHako a3podoTocheMKa ¢ OeCIMIOTHOrO JieTarenbHoro annapara (bJIA) sBis-
eTCs aJbTEPHATUBHOW U UMEET Psi/i MPUHIUITHAIBHBIX OTIIMYME OT KJIACCHYECKOH M TT0ATOMY HE00-
XOZMMO BBIIIOJIHUTB OIPEeIIEHIUE ONTUMAIBHOTO KOJIMYECTBA OTIOPHBIX TOUEK.

OnpenenuTb MUHUMAJIBHOE KOJIMYECTBO OIIOPHBIX TOUEK MOMKHO IPU TOMOIIY MOJIETUPOBAHUS
o0J1aka TO4eK, IIOCTPOEHHOr0 Ha OCHOBE a’podoTocheMku ¢ npuMeHeHueM BJIA u Touek cremou-
Horo obocHoBanus. Jlst aToro ucrnonb3oBaics [T Agisoft PhotoScan [6].

O1eHKa TOYHOCTH MOJOXKEHUS TOUeK 001aKa OCYLIECTBIUIACH C IIOMOLIbI0 METO1a HAUMEHb-
IMX KBaApaToB. PaccMarpuBanuch nociaenoBaTesIbHO 3 1 00jiee ONOPHBIX TOUeK. Takyke MpUHUMA-
JI0Ch BO BHUMAHHUE 3HaYEHUE CPEIHEro KOJIMYecTBa (POTOCHUMKOB, Ha KOTOPBIX pacrojaraeTcs OaHa
U Ta e Mapka. Takoil moaxoa, MPUMEHSBIINICS ISl TpEX 00JIAKOB TOUEK Pa3HOM, 00ecreuns ero
JOCTOBEPHOCTD, YTO MOATBEPKAAETCS PACCUMTAHHONW Ha OCHOBE KOHTPOJIBHBIX MApOK CPEHEN KBajI-
paTUYecKor MOrpenrHocThIo [6,7].

Jl1si OpUEHTUPOBAHMSI MOJIENHU B IMPOCTPAHCTBE HEOOXOIMMO ONPENEIUTh CEMb IJIEMEHTOB
BHEUIHEero opueHTupoBanus (OBO), nosToMy HE0OOXOIUMBI KaK MUHUMYM TPU OMOPHBIE TOUKH (TO
ecTb 9 3HaueHui koopauHat) [7]. OnHako u3-3a OMIMOOK KOOPAMHAT B 00JaKe TOYEK U OMOPHBIX
toukax CKII 3nauntenpHa. YeTblpe ONOpHBIE TOUKH BKIIOYAIOT B €051 OJIHY U30BITOUHYIO, KOTOPAs
MOJKET MOCTYXHUTh KOHTPOJIEM, OJJHAKO KCIIEPUMEHTAIBHO MTOKAa3aHO, YTO €€ MOXKET ObITh HEeJ0CTa-
TOYHO B CBSI3U C HENPEACKa3yeMOCThIO MOJIyYeHHUsl OIIMOKU. Pe3ynbTarel pacueToB MoKa3alid, 4To
ISTh OMOPHBIX TOYEK MOKHO MPUHATH B KAYECTBE ONTHUMAJIBHOIO KOJIMYECTBA, TaK KaK HaYMHas C
storo 3HaueHus BennunHa CKII ctaHoBUTCS HEOOIBIION U Jaliee yMEHbIIAETCS HE3HAYUTENbHO. J{71s
PalMOHAIBHOTO PACIIONIOKEHHS] OMOPHBIX TOYEK ObUIM CMOJEIMPOBAHBI pa3iIMyHbIe BapUAHTBI UX
pacctanoBk# U paccuntana CKII. Tlo pe3ynbpraram MoaenupoBaHus HaUOOJBIITYIO TOYHOCTh 00ecC-
MIEYUJIO PABHOMEPHOE PACIIOJIOKEHUE OMOPHBIX TOYEK.

Taxum 00pa3om, AT ONMTOPHBIX TOUEK, PACIION0KEHHBIX PABHOMEPHO I10 BCEl CHUMaeMoi Tep-
PUTOpPHUH, ABISIOTCS HanOOJIee ONTUMAIBHBIM PEIIEHHEM, KOTOpOe 00ecIeYnBaeT JOCTATOUHYO TOY-
HOCTb TIOCTPOEHUSI U OPHUEHTUPOBAHMSI MOJIENIM B MIPOCTpPAHCTBE. B TakoM ciyuae mosieBbie paboTh
BBITOJIHSIOTCS ONIEPATUBHO M B HAUMEHBIIIEM KOJIUYECTBE.

Co3znmanue mI0THOTO 00JIaka TOYEK MPOU3BOANTCS B criennanu3upoBanHbix [111. Haubonee mo-
nyJaspHble W3 HUX B Hacrosiee Bpems: Agisoft PhotoScan (Poccus), Pix4D (IIBeituapus),
Photomodeler (CIIA), 3Dsurvey (CnoBenust) u apyrue. B cBsizu ¢ uMnoprozaMenieHueM, Ha OCHOBE
nepBoro u3 nepeuncieHHbIx [111 paccMoTpena MeToKa Co31aHus IUIOTHOTO 00J1aKa TOUEK, a TaKKe
KapThl BBICOT U OpTO(dOTOIIIaHa, KOTOpasi MPaKTHYECKH MOJHOCThIO aBToMaTu3upoBana. [Iporpamma
PhotoScan nerepOyprckoit komnanun Agisoft umeer GOJBIIYIO TOMYISAPHOCTD U MCIIONb3YETCs Be-
OYLUIUMHU OpraHu3alusMu Bo BceM Mupe. [logaepxuBaercst Ha onepaliuoHHbIX cucteMax Windows,
Linux u MacOS. PaGoTbsl HAUMHAIOTCS C HACTPOEK MPOEKTA: BBIOOPA MapaMeTPOB MOJIb30BaTEIHCKOIO
uHTepdeiica (A3bIK, BET POHA), a TaKKe yKa3aHUs TUPEKTOPUH, B KOTOPYIO OyAET 3aluchbIBaThCS
KypHai coObITHI. HemanoBaxxHbIM sIBIIsieTCS M BBIOOp MapaMeTpoB KommbioTepa. [Ipennourenue oT-
naetcst rpaduaeckum nporeccopam (I'TT), obmagaronum 6oiee BRICOKOH TPOU3BOAUTEIHHOCTHIO TIO
CpaBHEHHMIO ¢ IIeHTpalibHBIM TporieccopoM (I11T) [8].
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ITomyuyeHHble JaHHBIE HEOOXOAUMO HKCIIOPTUPOBATH JUIs ITOCIeTyoIeil 00paboTKH — Ki1accH-
¢dukanu 00bEKTOB MECTHOCTH, UX BEKTOPU3ALIUHU U TIPUBEACHUS MOITYYEHHBIX OOBEKTOB B COOTBET-
CTBME C yCJIOBHBIMU 3HaKamMu. Hanbomnee y100HbIM popMaToM A1 3KCIIopTa OpTO(OTOIUIaHA U KapT
BbICOT MOXkeT ¢y uTh GeoTIFF, KoTophlii conepKUT HEe TOIBKO caMO M300pakeHue, HO U Teorpa-
(buyeckyro NpUBs3KY.

Co3naHue IOTHOro 00Jlaka TOYeK, OPTOPOTOIIIAHA, & TAKKE KAPTHI BHICOT C TOPU3OHTAISIMU
IIPOU3BOJATCS AaBTOMATU3UPOBaHO B cymecTByronux I1I1. BaxubmM aTanom ais a3pohoTochbeMKHu ¢
nomo1tnbto BJIA siBisiercst kKanunOpoBKa KaMephl, TaK Kak 00BIYHO MCTIOIB3YIOTCSl OBITOBBIE M HEMET-
puueckue. B cBs3u ¢ BBICOKON aBTOMaTH3alMel IPOLEecCOB CO3AaHNs OpTO(OTOIIaHA U KapThl BbI-
COT e prpOBaHUE 3aHUMAET CaMO€ IIPOI0JDKUTEIHLHOE BPeMs B KaMepalbHbBIX paboTax, Io3TOMY
ObUIM TIPEJUIOKEHbl aBTOMATHU3MPOBAHHBIE AJITOPUTMbI BBINOJHEHUS KiIacCU(PUKAUK OOBEKTOB
MECTHOCTHU U UX BeKTopu3zauuu. OJHUM U3 Haubosee YCHEIHbIX U COBPEMEHHBIX METOOB KJIaCcCU-
¢bukanuu sBisercs anroput™m OBIA, ocHOBaHHBII Ha TOM, 4TO KI1acCU(UKALUS BBIOIHACTCS HE AJIs
Ka)KJI0T0 MHKCeNla N300paxeHus], a JUIsl UX IPYIIbl — CyNEepIUKCEIOB, MIOJIy4aeMbIX B pe3yjbTaTe
cermeHTaluu. OOyueHne NpoU3BOJUTCS C TOMOLIBIO TEXHUK MALIMHHOTO O0YYeHHUs U 00eclieunBaeT
BBICOKYIO TOYHOCTH PACIO3HABAHUS, KPUTEPHEM KOTOPOH sSIBIIsIeTCS KO3(DPUIIMEHT K. AJIITOPUTM BEK-
TOpHU3alMK 0OBEKTOB BBIOMPAETCS B MEPBYIO OYepe/b B 3aBUCUMOCTH OT THIA TONOrpaduueckoro
00BEKTa — TOYEUHOTO, IUIOMIAHOT O, JIMHEHHOTO WX MOJI0OCHOT0. OCHOBHBIE IIPUEMBI: TOUCK IIEHTPA,
yJlaJleHue HEeHYXHbIX OOBEKTOB, CriaknuBaHue 00beKTOB. OTIENbHO OMUCAH aJTOPUTM BEKTOpH3a-
LMY U30JIMHUM, MOTy4aeMbIX Ha OCHOBE CO3JJaHHBIX aBTOMATUYECKHU NP MMOMOILIU KapThl BbICOT. B
KOHIIE KaMepalbHbIX pabOT BEKTOPHbIE OOBEKTHI YCTAHABIHUBAIOTCS B COOTBETCTBUU C YCIOBHBIMHU
3HAaKaMH, a TAK)Ke MPOU3BOIUTCS 3apPaMOYHOE OPOPMIICHHE.

Taxum 06pa3oM, npeCcTaBICHHbIE METOJUKHU MO3BOJISIET HOBBICUTH 3 (EKTUBHOCTH MPOBE/IE-
HUS pabOT Kamep, B pe3yJIbTaTe KOTOPBIX MOyYaeTCs AIEKTPOHHBIN TONOrpaduIecKruid TUIaH BBICO-
KOH TOYHOCTH.
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Abstract

This article states that multimodal transportation is the most convenient and common form of
delivery of goods. The main advantage of multimodal transportation is the combination of the best
aspects of delivering transport of each type. In multimodal transportation, cargo is delivered by two
or more modes of transport under one contract. The delivery of the goods is carried out by one
transport company, which is responsible for its safety, time of arrival at the destination, etc.

AHHOTANUA

B naHHO# cTaThe TOBOPHUTHCS, YTO MYJBTUMOJATBHBIC TTEPEBO3KH Hambosee yao0Hast u pac-
MPOCTPAHCHHAA (bopMa JOCTAaBKH TOBApPOB. OcHoOBHOE NpeuMyneCTBO MYJIbTUMOJAJIBHBIX IICPEBO-
30K - O6T)eJII/IHeHI/Ie JIydOIuX CTOPOH JOCTABKH TPAaHCIIOPTa KaXXJA0ro BUa. B MYJIbTUMOOAJIbHBIX I1€-
PCBO3KAX JOCTABKA I'py3a MMPOU3BOAUTHCA ABYMS U Oonee BUJAMH TPAHCIIOPTA B paMKax OJHOI'0 J10-
rosopa. HOCTaBKy TOBapa BBIMMOJHACT OJHA TPAaHCIOPTHAasA KOMIIaHHWA, KOTOpass U OTBEYACT 3a €ro
COXPAaHHOCTb, CPOK HpI/I6I>ITI/I$I B MECTO Ha3HA4YCHUA U T.O.

Keywords: transportation, rail transportation, durability, freight chambers, individual choice
of transportation scheme, small-sized cargo, perishable goods.

KiroueBnle ciioBa: TPAHCIIOPTHUPOBKA, KCJIC3HOAOPOIKHBIC IICPEBO3KU, HOJITOBECYHOCTD, IIPO-
BO3HBIE MAJaThl, UHAUBUAYATbHBIN BEIOOpP CXEMBI IEPEBO3KHU, METKOTa0apUTHBIHN Ipy3, CKOPOIOPTS-
LIMIACS TOBAp.
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MynbTUMOAATbHBIE TIEPEBO3KH - 3TO TPAHCIIOPTHPOBKA OJJHOTO U TOTO XK€ TPy3a Pa3IHYHBIMU
BUJAMU TPAHCHOPTA IO JOTOBOPY C OJHUM IEPEBO3UYMKOM. TPaHCHOPTHPOBKA MPOUCXOAMT IO-
3TAIHO, @ COYETAHUS PEYHOT0, aBBTOMOOMIIBHOT'0, MOPCKOTO, aBHA M JKEJIC3HOOPOKHOTO TPAHCIIOPTA
MOTYT pa3nuyathes. [ TaBHOE yCIoBHUE - HE MEHEe JIBYX CIIOCOOOB JIOCTaBKH B OJTHOM MapuIpyTe.

B Teuenne nmocneHUX HECKOJIBKUX JIET MyJIbTUMO/IAIbHBIC TIEPEBO3KHU - Hanbosee yno0Hast u
pacrpocTpaneHHas popMa J0CTaBKU TOBApOB. MIX OCHOBHOE IMTPEUMYIIECTBO - 00BEANHEHHE Ty UYIINX
CTOPOH JOCTaBKM TPAHCIIOPTA KaXJOTO BUAA. B MyIbTHMONAIBHBIX MEPEBO3KAX peUb UIET O JI0-
CTaBKe Ipy3a ABYMs U 0ojiee BUAaMHU TPAHCIIOPTa B paMKax OJTHOTO JI0TOBOpa (MK HakIaaHo). [lo-
CTaBKy TOBapa BBINOJIHACT OJHA TpaHCHOPTHAs KommaHus. OHa ke OTBEYaeT 3a €ro COXPaHHOCTH,
CPOK IIPUOBITHS B MECTO Ha3HaueHus u Jp. (puc.l).
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Pucynok 1. MynbTuMOAanbHble epeBO3KH.

B 3aBucHMOCTH OT 32/1€iCTBOBAHHOTO TPAHCIIOPTA BBIACISAIOT CIEAYIONIINE BUIBI MYJIETUMO-
JAJTBHBIX TTEPEBO30K:

- aBHANEpPEBO3KH. DTO CaMbli OBICTPBIN CIIOCO0, KOTOPHIN BEIOMPAIOT TOT/IA, KOT/ia TpedyeTcs
JOCTaBUTh MEJIKOTA0APUTHBINA TPY3 WA CKOPOITOPTAIIHIACS TOBAp.

- BOJHBIE MEPEBO3KHU. B e IMHCTBEHHOM BHJI€ ATOT CIIOCOO MCIONB3yeTCs PEIKO, TaK Kak s
3TOT0 HEOOXOAMMO, YTOOBI ITYHKT OTIIPABKH M ITYHKT HA3HAYCHHSI UMEITH SIUHBIN CYTIOXOIHBIHI MTyTh.
CTonMMOCTh YCIYTHM 3aBUCHUT OT TOTO, Kakas CYJOXOJHas JIMHUS BBIOpaHAa M CKOJIBKO TOBapa
NPEJCTOUT JOCTaBUTh. [1].

- JKEJIe3HOJOPOKHBIE IEPEBO3KU. DTOT CIIOCOO JOCTaBKU PeIKO KOMOMHUpYeETCs ¢ aBua. B oc-
HOBHOM €T'0 HCITOJIB3YIOT JIJISl TPAHCIIOPTUPOBKH KPYITHBIX TAPTUN TOBApa - 3TO MO3BOJISET CHU3HUTH
CTOUMOCTbH YCITyTH.

- aBTONEPEBO3KU. ['py3 oTmpaBisieTcss Ha MEJIKOM TpaHCIopTe 10 0oJiee KPYIHOTo UM Ha000-
POT: TOBap MPOAETBIBAET OCHOBHOM MyTh HAa KPYITHOTA0ApUTHOM TPAHCIIOPTE, a 3aTE€M JI0CTABIISIETCS
a/IpecHo JI0 MOoJIydaTessi Ha aBTOMOOMIIE U3 JKEJIE3HOI0OPOKHOT0 WIIM MOPCKOI'O IOpTAa.

MynbT™MOaTbHBIE TEPEBO3KH HMMEIOT HIMPOKOE paclpocTpaHeHHe Omaromaps OOibIIomMy
YHCITY TIOJIOKHUTENBHBIX cTOpOH. OJIMH U3 HHUX - 3aMMCTBOBAHHE TUTIOCOB TPAHCIIOPTA KaXKIOTO BU/IA.
DTOT crocod TOCTaBKHU MO3BOJSET ONTUMHU3UPOBATH JIOTHCTUUYECKUE TPOIIECCHI, CHU3UTh CTOMMOCTh
TPAHCIOPTHPOBKH TPpy3a. OObeAMHEHNE PA3TUYHBIX TPAHCTIOPTOB B OJTHOM MapIIPYyTe MO3BOJISET H3-
0ekaTh KOHKYPEHIIMU MEKy HUMHU, o0JIerdaeT mporecc ohopMIeHHs 3aKasa.

C mosiBIeHHEM CMEIIaHHBIX TTEPEBO30K 00beM OyMaKHOM U OpTraHU3AIIMOHHON PabOThI COKpa-
TUJICSI B HECKOJIBKO pa3. BmecTe ¢ HUM CHU3WIUCH Tapu(]bl. ITOT CITOCOO MO3BOIUI JOCTABISATE TO-
Baphl B cCaMble yAaJICHHBIC YTOJIKHA MHpPa, 32 MUHUMAJIbHBIC CPOKH. KakIblil yd4acTOK MyTH MPEOJI0-
TieBaeTCsl HanboJee MOIXOASIIUM IS STOTO TPAHCTIOPTOM.

WwmeroTes cenyroniie MpenMyecTBa MyIbTHMOIATBHBIX TIEPEBO30K:

- CHIDKEHHE PUCKOB M PAacXOJIOB Oiarojaps TOMy, U4TO 3aKa3uuK OQOpMIISIET 3aKa3 B OJHOMN
KommaHuu. KITMeHTy He MPUXOIUTCs TOCEIIaTh HECKOJIBKO 0(UCOB, 00MATHCS C Pa3INIHBIMA MEHE-
JDKepaMH M 3alOJIHATh OOJBIIOE YHCIO TOKYMEHTOB. JTO MO3BOJSET COKOHOMUTH BPEMsI M CHIIBI,
PEUINUTh BOIPOC MAaKCUMAJILHO OBICTPO U PAIllMOHAIBHO.
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-COKpaIlleHHE BPEMEHHU OKMJaHus rpy3a. JIornctndeckass KOMIIaHUS CAMOCTOSITENIBHO ITPUBIIE-
YeT K BBINIOJIHEHUIO 3aKa3a HAJACKHBIX, IPOBEPEHHBIX MOAPSAYMKOB. brarogaps cnakeHHOU paboTte
OHU JIOCTaBAT I'Py3 B IyHKT HA3HAUYEHUs TOUHO B CPOK, 0€3 3aJiepiKeK.

-0e3omacHocTh. KMEeHT HUUeM He PUCKYET JIOBEpSs BBINOJIHEHHME 3aKa3a HaJAeKHON KOMIIa-
Huu. B cirydae, eciiu ¢ TOBapOM 4TO-TO CILyYHUTCS, OH IOJIyYUT KOMIICHCALIHIO.

- BBICOKAsi CKOPOCTb JJOCTaBKH;

- ObICTpAas OIUIaTa M0CJIE BHIIOJHEHHBIX YCIOBUN KOHTPAKTA;

- MUHUMYM FOPUJINYECKUX ITPOLIECCOB (3aKJIFOUAETCS BCETO OJJUH J0I0OBOD).

CrouMOCTh MYJIBTUMOJAIBHBIX IIEPEBO30K (PUKCHUPYETCS BO BpeMs 3aKIHOUEHHs JI0TOBOPA U
oCTaeTcss HEM3MEHHOM 0 MOMEHTa MPUHATHS Ipy3a B TOUKE Ha3HadyeHus. [Ipu ee GpopmupoBaHumn
YYHUTBHIBAETCSI CIOKHOCTh M JajJbHOCTb MapLIpyTa, YMCJIO INPHUBJICYEHHBIX MOAPATYMKOB, TUI M
00BEMBI Ipy3a, ero pa3Mepsl, Tapudbl KOMIIaHUU U Jp. [2].

B nocnennee Bpems 6ojee HIMPOKOe IPUMEHEHUE MOTy4aeT OpraHu3aus MyJIbTUMOAAIbHbBIX
KOHTEWHEPHBIX NIepeB030K. [lepeBo3ka B KOHTEHHepaxX OJWH U3 CIIOCOOOB COXPAaHUTH COACPIKUMOE.
[TonoxutenbHbIMU (PAKTOpAMU STUX NEPEBO30K SBIISIOTCS:

- 3aIUTa OT OKPYXKAIOIIEH Cpe/ibl HEPEBO3UMBIX OOBEKTOB;

- Oe3omacHast IepeBo3Ka OMACHBIX BEIECTB;

- IJIOMOBI JIsI IPEAOTBPAILEHUS KPaXK;

- CTaHJIapTHBIE pa3Mepbl YI00HbIE [Tl TPAHCIOPTUPOBKH JIFOOBIM TPAHCIOPTOM;

- MHOTOPa30BO€ UCIOIb30BaHUE;

- IOJIFOBEYHOCTB;

- HEJJOpOTHe.

OOBeKThI MepenpaBKy yIaKoOBBIBAIOT, pa3MeLIaloT B KoHTelHepe. KoHTeliHep cTaHaapTHBIX
pa3MepoB Jierye nepemMeniaTb Ha pasHble BUAbI TpaHcnopTa. KoHTeHep He BCKPBIBAIOT U HE BBITPY-
xKaroT copepxkumoe. [lorpyska ¢ x&ene3sHoJ0poKHOT0 COCTaBa Ha MPULIEH TSYKEIOr0 aBTOTPAHCIIOPTa
3aliMET HECKOJIbKO MUHYT U OJHOIO OllepaTopa Ha CHEUTEXHUKE. DTO HIKOHOMUT JIEHbI'H, a TAKXKe
BpeMms. (puc.2).

r’-g,-!‘—"""

e

PucyHok 2. MynbTMOanbHbIE KOHTEUHEPHBIE TIEPEBO3KH.

KiueHT nomxkeH mperocTaBUTh MOJMHYI0 HH(DOpMaLHIo 0 copepkuMoM. Opranusanus TpaHe-
MOPTUPYIOLIAsi KOHTEUHED, NIPH MOJ03PEHUSAX B HETOUHOCTH JaHHBIX, UMEET NIPaBO 3allpOCUTh HE3a-
BHUCHMYIO 3KCHEPTHU3Y M TPOBEPUTH COJEPKUMOE. 3aKa3yMK MOHECET OTBETCTBEHHOCTb B BH/IE
mrpada 3a HeIOCTOBEPHBIE JaHHBIE.

B Hacrosimeeee BpeMs BOCTpeOOBaHbI MEXTyHAPOAHBIE MYJIbTUMOJANIbHBIE TEPEBO3KU. Mex-
JTyHapo/Hasi MyJbTUMOAAIbHAS MIEPEeBO3Ka — 3TO CIOCO0 MEPEBO3KU TOBapa MEXy CTpaHaMU, IpU
KOTOPOM HCIOJIB3YIOT HECKOJIBKO BHJIOB TPAHCIIOPTA B PA3HOM COYETAHUU JIJIS TOCTUIKEHUS HAWITy Y-
IUX YCJIOBHUH MO 3aTpaTaM CPEACTB U BPEMEHU JUIsl IOCTAaBKU Tpy3a.

MexnyHapoaHsble TPy30IEPEBO3KH OCIOKHSAOTCS ITAlOM NOTPAHUYHOTO KOHTPOJsA. MynbTH-
MOJIAJIbHBIE MEPEBO3KU TOpa3/io ObICTpee MPOXOJAT TaMOKEHHBIN KOHTPOJIb, UCIIOJIB3YS €IUHBIN
HabOp TOKYMEHTOB I 3aKa3a. BhIroHO B 5KOHOMHUH BPEMEHU U PECYpPCOB.


https://legion-trans.ru/articles/what-is-multimodal-cargo-transportation.html
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Omnepatop MyJIbTUMOJAIEHON TTIEPEBO3KH (OMIT) - TO OTBETCTBEHHAsI CTOPOHA 32 BECh MapIil-
pyT, KOTOpas 3akitoumia oropop. [lepeceuenue rpaHuIlbl, a TAKKe JUIS TAMOKEHHON OYMCTKH Tpe-
OYIOTCSl HOpDMATHUBHBIC JIOKYMEHTBI: HAKJIA/IHASI MM KOHOCAMEHT (JJOKYMEHT O IpaBe COOCTBEHHOCTH
Ha OTTpy’KaeMblii ToBap). OMH U3 IBYX JOKYMEHTOB, Yallle HaKJIaJHast, TpeOyeTcs st 0pOpMIICHUS
JIOrOBOPA MYJIbTHMOIAIbHOMU TIepeBO3KH. [3].

Haknagaast miin KOHOCAMEHT OBIBAIOT 00OPOTHBIMU (OpAEp C yKa3aHUEM YUCIIa KOMUN U OpH-
TMHAJIOB), HCOOOPOTHBIMU (C YKa3aHUEM IOJIydaTelis Tpy3a). B mokyMeHTe yKa3bIBatOTCS:

- THII TPY3a;

- uHpopManusa 00 OTIPABHUTEIIE U TTOJIydaTelIe;

- MapUIPyT C MyHKTaMH OTIPABKH, HA3HAUCHUS, IEPEBATOYHBIX;

- CPOKH;

- BHJIBI TPAHCTIOPTA;

- IPOBO3HBIE MAJIATHI.

Ha ceromusmHuii 1eHh OYCHH YCIEITHO BHEAPSIOTCS MACCAKUPCKUE MYIbTHMOJAIBHEIC Tie-
peBo3kHu. (puc.3).

PI/ICYHOK 3. Hacca)KI/IpCKI/Ie MYJIbTUMOAAJILHBIC IICPCBO3KU.

CoBpeMeHHbIE MYJIbTUMOJIAJIbHBIE MIEPEBO3KH MACCAXKUPOB - 3TO KOMILJIEKCHAs yCIIyTra, Ipea-
ToJIararoIas UCIoJib30BaHUE aBTOOYCOB, CKOPOCTHBIX MO€3/10B, KOM(OpPTaOEIbHBIX BOAHBIX CY/I0B,
camoJieToB. TpaHCHOPT MoAOUpaeTCs UCXOAs U3 MOTpeOHOCTeN naccaxupoB. Bo3MokHa nepeBo3ka
10 cucTeMe OT JABepH K ABepu. Ha kaxaom starne oOecrieunBaroTCs:

- cOaaHCHPOBAaHHOCTh MECT;

- TPaMOTHBIN pacyeT rpaduKa ¢ MUHIMAJIBHBIMH 33JIePKKAMH U TIPOCTOSIMH;

- oopMIIEHHE €UHOTO CKBO3HOTO JOKYMEHTa (Omiera);

- IOCTOMHBINA ypOBEHb KaUECTBA B COOTBETCTBUU C BBIOPAHHBIM KJIaCCOM.

CucteMaTU3UpOBaHHbIE MYJIbTHUMO/JATbHbBIE MACCAKUPCKUE MEPEBO3KU — ATO MPAKTUYHBIH,
SKOHOMMYHBIN CIIOCOO0 MepeceyeHus J00ro pacCTOSHUS OT TOUYKH OTIPABKU K MyHKTY IPUOBITHS.
[Taccaxxupam He HY>KHO CaMOCTOSATENbHO IUIAHUPOBATh MapIIPYT, HOKyNaTh OUJIETH pa3HBIX Mepe-
BO3YUKOB, MEPEKHUBATH 32 COXPAHHOCTh Oaraxxa v MpoYue acreKThl.

MynbTUMOIaIbHbBIE IEPEBO3KU OCOOCHHO MHTEPECHBI TYPUCTaM, BAXTOBUKAM, JIIOISIM, ITyTe-
HIECTBYIOIUX MEX1y KOHTHHeHTaMu. OHU MOTYT IperoaraTb UCIOJIb30BaHUE OJJHOTO WUJIU pa3-
HBIX BUJIOBBIX IPYIII TpaHCTIOpTa. B mepBoM ciiydae npearnoaraercsi TpaHCIOPTUPOBKA Ha KOHKPET-
HOM THUIIE TPAHCIIOPTHBIX CPEJICTB OT pa3HbIX KOMIIaHUH. Bo BTOpoM 3a/1efiCTBYIOTCS pa3iIMyHbIe Ba-
PHAHTHI TPAHCIIOPTA.

B 3akiroueHuu cienyer OTMETHTb, YTO BbIroa U 3¢(HEeKTUBHOCTH UCTIOIb30BaHUS MYJIbTHMO-
JabHBIX IEPEBO30K HAMPSIMYIO 3aBUCST OT KOMIIETEHTHOCTH, ONBITA, KBATU(UKAIIUH, UCTIOTHUTEIb-
HOCTH JIOTUCTOB TPAHCIIOPTHOM KoMItaHuU. OpraHu30BaTh BCE MPOIECCH CAMOCTOSTEIBHO HE MOy
yutcs. be3 yuactus nmpodeccHoHanoB CyIIECTBYET BBHICOKMN PUCK JOMYIICHHs OLIMOOK, OTpHIIA-
TEJIbHO CKa3bIBAIOIMXCS HA pacXOAHOW yacTu OrojkeTa, rpadukax noctaBku. [IpocueTsl ypeBaThl
NoTepel WIN CYIIECTBEHHBIM CHIDKEHHEM NpuObUIH. M30exkaTh HEMpUATHOCTEH MOXHO, BHIOpaB
Ha/IEKHYIO TPAHCIIOPTHYIO KOMIIAHUIO FApaHTUPYS:
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- HHAMBUYaJIbHBII BBIOOP CXEMBI IEPEBO3KHU;

- TPaMOTHYIO ONITUMM3ALUIO PACXOI0B;

- OPraHM3aLUI0 TPAHCIIOPTUPOBOK JIFOOOH CIIO’KHOCTH, BKIIFOYAsi OTIIPABKY I'PY30B B TPYAHO-
JOCTYIIHBIE PAWOHBI.

Jl1s MHOTHX cpep COBPEMEHHOr0 OM3HEeca MyJIbTUMOAJIbHbIE IEPEBO3KU — 3TO JYUIIUH CIIO-
co0 pa3BuTHs, oOecrieueH s MUPOKOro reorpaduueckoro oxsata. IlpeanpuHumaresnsiM Hago0 BHIOH-
paTh TOT METOJ, KOTOPbI MUHHUMU3HUPYET PAaCXObl, FapaHTUPYET COXPAHHOCTh I'PYy30B, CHUXKACT
pucku. [4].

CnHcok ucnob30BaHHOM JIMTEPATYPhI

1. https://sch-logistic.ru.
2. https://www.asstra.kz.
3. https://www.parity-log.ru/trans
4. https://mirtr.elpub.ru.
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Abstract

In the process of compression of main natural gas, its temperature increases, which adversely
affects the efficiency of gas transport. During adiabatic expansion of gas in an expander, the enthalpy
of the flow does not change, but the internal energy and, accordingly, the temperature decrease. The
excess pressure energy is converted into mechanical energy in the expander, and then into electrical
energy generated on the shaft of the electric generator. In this case, two useful flows can be obtained:
electricity, which can be generated in the expander-generator unit, and a flow of cooled gas. To pre-
vent continuous heating of the gas as it is transported through the main pipeline, the compressor shop
design provides for cooling the gas after compression in air cooling units, which spend a significant
portion of electricity driving fans. In this work, it is proposed to cool part of the compressed gas with
a flow of cooled fuel gas after the expander, which will save energy on driving air cooling devices
and make useful use of the thermal energy resources of natural gas blowers.

AHHOTANUA

B mpouecce koMIpuMHUpOBaHUsI MaruCTPaabHOTO IPUPOJIHOIO T'a3a MPOUCXOAUT YBEIUUCHUE
€ro TeMieparypsl, 4TO He6J’IaFOHpI/I}ITHO CKa3bIBA€CTCA Ha BQ)CI)CKTI/IBHOCTI/I TPAHCIIOpTAa ra3sa. HpI/I
aJII/Ia6aTHOM pacliMpCHHu ra3da B ACTAHACPC OHTAJIBIIMA IMOTOKAa HC U3MCHACTCA, HO IMPOUCXOIUT
YMCHBIICHUC BHYTpeHHeﬁ OHEpPTUU U, COOTBCTCTBCHHO, TCMIICPATYPHL. 3Hepr1/151 A30BITOYHOTO
JaBJICHUA npeo6pa3yeTcsI B MCXaHWYCCKYIO JOHCPIrur0 B ACTAHACPE, a 3aTEM B JJICKTPUYCCKYIO,
BBIpa6aTBIBaeMy}O Ha BaJly 3JICKTPOIrc¢HEpaTopa. HpI/I 9TOM MOKHO ITIOJIYYUTD [IBa ITOJIC3HBIX IMOTOKA:
QJICKTPOOHEPIUA, KOTOPAA MOXKET BI)Ipa6aTBIBaTBC$I B JCTAHACP-TCHCPATOPHOM arperarc u ImOTOK
OXJIAXKIACHHOTO Ta3a. I[JISI OpeaAOTBpAIICHUA HCHPCPBIBHOI'O HArp€BaHuUs Tras3a 10 MEpC
TPAHCIOPTUPOBAHUS IO MAarucTpaJbHOMY TpyOONpOBOAY CXE€MOHl KOMIIPECCOPHOTo Iiexa
npeaAyCMOTPCHO OXJIAKACHUC Ta3a TII0CJIC KOMIIPpUMHUPOBAHHUA B allllaparaX BO3AYIIHOI'O
OXJIAXKIACHUA, KOTOPBIC 3aTpadyuBarOT 3HAUUTCIIBHYIO 4YacCTb OJICKTPOOHCPIrUM Ha IIPUBOJ
BCHTHJISITOPOB. B JlaHHofI pa60Te npejiaracTcda OxXJaXxJaaTb 4YacTb KOMIPHUMHPOBAHHOI'O TIasa
IIOTOKOM OXJIAXACHHOI'0 TOIINIMBHOI'O Ta3a TII0CIE JC€TaHACpa, 4YTO IIO3BOJIMT 3JSKOHOMHUTH
QJICKTPOOHCPIUIO Ha IPUBOA allllapaTOB BO3AYIIHOI'O OXJAXIACHHUA W IIO0JIC3HO HCIOJIB30BATb
TEIIOBBIE SHEPreTUYECKUE PECYPCHI HATHETATENEN IPUPOAHOTO rasa.
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Keywords: main gas pipeline, transported natural gas, compressor station, fuel-free power gen-
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KuaueBble ci10Ba: MarucTpajibHbId Ta30MpPOBOJ, TPAHCHOPTUPYEMbIM NPUPOIHBIN Ta3,
KOMIIPECCOPHAsl CTaHLUsA, OECTOIIMBHAS YHEPrOreHEPUpPYIOIIas yCTaHOBKA, allapaT BO3AYILIHOTO
OXJTaXJICHUA, BBIpa6OTKa QJICKTPOSHCPIUM.

JloO6bl4a M TpaHCIOPTHPOBKA ra3a SBIAETCS OAHOM M3 caMOH 3HEProeMKOM OTpacibio.
YBenunuuBaromasicst 100b4a ra3a Bi€YeT 3a COO00H yBenHMueHHe MOTPeOJICHHs TOIUIMBHOTO ra3a u
COOTBETCTBCHHO YBEIMYEHHE BBIXOJA BTOPUYHBIX DJHEPIETUYECKUX PECYpPCOB B CUCTEME
ra3o0CHa0XEeHMUSL.

IIpy TpaHCHOPTHPOBAaHMM Tra3a HIMPOKOE PACIPOCTPAHEHUE IIOIYYWIM KOMIIPECCOPHBIE
CTaHIMU ¢ ra3oTypOouHHbMH ycTaHoBKamu (I'TVY). OtinuutensHas yepra ['TY — 310 orpomHsle
HOTEPH TEIUIOTHI C YXOISAIIMMU ra3ami [1-3].

KIIJ] skcmmyarupyemoro mapka I'TY B cpennem cocraBiser 24-27 %. Ilpu stom y
M3HOILIEHHOIO M MOpPaJbHO ycTapeBliero obopynoBanus peanbHblii KIIJ[ cyiiecTBeHHO HuXKe.
CoBpemennsle razonepekaunBatomue arperarsl umetor KIT/[ 36-39 %.

W3 storo caenyer, uto 0koi0 70 MPOLEHTOB TEIUIOBOW HEPTUU TOIUIMBHOIO ra3a Tepsercs B
aTMocdepe ¢ YXOIAIUMU Fra3aMH.

CokaTve rasa B HarHeTaTelsIX KOMIIPECCOPHBIX CTaHIMM COIPOBOXKIAETCS MOBBILIEHUEM €TI0
TeMIIepaTyphl Ha BBIXOJIe U3 cTaHIMK. HarpeBanue ra3a npu agunadaTHuecKOM CKaTHH OOBACHIETCS
TEM, 4TO BO BpeMs CXKaTHs HaJ ra3oM IpOM3BOIUTCA paboTa, KOTopas UAET HA YBEIMYEHHE €ro
BHYTPEHHEH DHEPTUN.

B Hacrosmee Bpems Ha kommpeccopHblx craHiusax (KC) TommmBHBIA raz s
razonepekaynBaromux arperatoB (I'TIA) orbupaercs (puc.l) u3 MarucTpaabHOTO Ta30IpoBOJA HA
Bxoze B KC c naBnenuem 4,5-6,5 Mlla. Jlaniee oH ounniaercs u apoccenupyercs nepej nojayei B
Kamepy cropanus 1o nasienus 1,5-2,5 MIla. IIpu He0OX0IMMOCTH TOIUIMBHBIN T'a3 MOAOTPEBACTCS
[4-6]. Dty cxemy wucmonp30BaHUsA TOIIMBHOTO raza Ha KC MOXKHO JOMOJNHUTH JETaHJep-
reHepaTopHbIM arperatoM (/I['A) c 1enpio UCIOJIb30BaHUS SHEPTUU H30BITOUHOTO JIaBJICHUS rasa,
3aMEHss TPOLIECC APOCCEIUPOBAHNUS JETAHIUPOBAHUEM.
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Puc.1. CymecTByOImui 3JHEProTeXHOJIOTHYeCKHI KOMILIIEKC HA KOMIIPECCOPHOM
CTAHIHUHU

[Ipu anmmabaTHOM pacIIMpPEHHMH ra3za B JeTaHIepe SHTAJIbIMS MOTOKAa HE HM3MEHSETCs, HO
MIPOUCXOAUT YMEHBIIECHUE BHYTPEHHEH SHEPrMU W, COOTBETCTBEHHO, TEMIIEpaTypbl. DHEpPrus
M30BITOYHOTO JaBICHUA NpeoOpa3yeTcss B MEXaHHMYECKYIO SHEPrHI0 B JETaHAepe, a 3aTeM B
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UIEKTPUUECKYI0, BbIpaOaThIBAEMyIO Ha Baily 3JeKTporeHeparopa. IIpu 3TOM MOXHO MOIYy4UTh J1Ba
MOJIE3HBIX TOTOKA: 1) AIIEKTpO’HEprus, KOTopas MoxeT BbIpabareiBatbes B JI'A, 2) mortok
oxnaxzaeHnnoro B JII'A raza.

B cBoroo ouepenp, B Ipolecce KOMIPUMHUPOBAHUS Ta3a IPOUCXOIUT YBEIMYEHUE €ro
TeMIepaTypbl, YTO HEOJaronpusATHO CKa3blBaeTcsl Ha 3(PQPEKTUBHOCTH TpaHcmopTa rasza. Jls
IIPEIOTBPALLEHUS] HENPEPHIBHOTO HAarpeBaHWsl Tra3a [0 MeEpe TPaHCIOPTUPOBAHMS 110
MarucTpajibHOMY TPyOOIPOBOLY CXEMOI KOMIIPECCOPHOIO LieXa MPeayCMOTPEHO OXJIAXKICHHUE ra3a
nocse komnpuMupoBaHusa. OOBIYHO T'a3 OXJIKIAAIOT B allapaTrax BO3AyIIHOTro oxjnaxaeHus (ABO),
KOTOpBIE 3aTPa4MBaIOT 3HAYUTEIbHYIO YaCTh 2JIEKTPOIHEPTUH HA IPUBOJ BEHTHIIATOPOB.

Cy1iecTByIOLIYI0 CXEMy MHCIIOJIb30BaHMs ToIulMBHOro rasa Ha KC MoOXXHO 10NOJHUTH
JieTaHiep-TeHEPaTOPHbIM arperaToM C IeJbI0 HCI0Ib30BaHUS SHEPIHMH U30bITOUHOTO 1aBJICHNUS rasa,
3aMEHss IIPOLIECC APOCCEIUPOBAHNUS JeTaHIMpOoBaHueM. [Ipy ’TOM MOKHO MOIY4YUTh JBA MOJIE3HBIX
IIOTOKA:

- B JIT'A MoxeT BbIpaOaThIBATHCSI AIEKTPOIHEPTHS Il COOCTBEHHBIX HYX]I,

- IOTOK oxJaxaeHHoro B JII'A ra3a mcnoJsib30BaTh I OXJAXKIEHUS KOMIIPUMHUPOBAHHOTO
rasa.

W3BectHO, yTO mpu ucnosnb3oBanuu JII'A Ttemmneparypa raza CynieCTBEHHO CHHMIYKAE€TCS, 4TO
TpeOyeT MOMOIIHUTEIBHOTO MMOIBO/A SHEPTHH Ui HarpeBa ras3a mepej mojadeil moTpeOuTeno, B
YaCTHOCTHU B Kamepy cropanus ['TVY.

[Ipennaraercss yTUIM3UpoBaTh TEIJIOTY TPAHCHOPTHUPYEMOTO rasa Mocjie KOMIPUMHUPOBAHUS
JUI TIOJOrpeBa MOTOKA OXJIAXKICHHOIO TOIUIMBHOrO rasa nocie AI'A. OTo pemeHue no3BoJseT
YaCTUYHO OTKa3aTbCsl OT HCIIOJIb30BAHMS allapaTroB BO3AylIHOro oxjiaxiaeHus (ABO) rasa u
MOJIyYUTh OECTOIUIMBHYIO CXEMY SHEProTeXHOJIIOTHYECKOT0 KomIuiekca Ha 6asze JII'A 11 BeIpaboTKH
AJEKTPOIHEPTUH.

PazpaGorannas cxema (puc.2) yrummzauuu BOP na KC MarucrtpanbHbIX Ta3onpoBOJIOB
IIpeioJiaraeT NCIOJb30BaHNE SHEPTUU U30BITOYHOTO J1aBJIE€HUS TOIUIMBHOIO I'a3a U 4acTU MOTOKa
TEIUIOr0 TPAHCIOPTHPYEMOIO Tras3a Iocjle KOMIPUMHMPOBAHMS M IOJOTPEBA XOJIOLHOTO
TOIUTUBHOTO Ta3a nocie JA.
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Puc.2. PazpaGoTanHasi cxeMa JHEpProTeXHOJI0rH4eckoro komiiekca Ha 6ase JII'A na
KOMIIPECCOPHOI CTaHIUK

[IpuponHbrit Ta3 B KOMMYECTBE, HEOOXOAMMOM TSI oOecrieueHusi cOOCTBEHHBIX HYX1 [TV,
oTOMpaeTcs M3 MarucTpajbHOrO Ta3oNpoBOAA Iepesl HarHeTaTelieM, MPOXOAUT OYUCTKY |
JOTIOTHUTEIBHYIO OCYIIKY U Aayee nmoctynaeT B JI['A, rie 3a caet sHeprun u30BITOYHOTO JIaBJICHUS
rasa poucxoauT BblpaboTka 3nekTposneprun. [locne JII'A oxnakaeHHBIN MOTOK ra3a MocTynaeT B
TEIJIO0OMEHHBIN amnmapar, re MOJOTPEeBAeTCsl YacThio MOTOKA TPAHCIOPTHPYEMOTO rasa Iocie
koMipumupoBanus. [logorpersiit B TOA nmpupoaHblil ra3 mocTynaeT B KOJUIEKTOP TOIUIMBHOTO ra3a
KC, otkyna nomaercs B kamepy cropanus ['TY. OCHOBHOM MOTOK TPAaHCIIOPTUPYEMOTO ras3a mocie
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koMipumupoBanus Ha KC nanpasiisieTcst A1 OXJIaKICHHUS B anfapaThl BO3AYIIHOTO OXJIAXICHUS U
3aTeM MOCTYNAeT B MAaruCTPajibHbIN Ta30MpPOBO/I.

B ctpykType napka razonepexadrBaronInx arperatoB Hauboiee pacnpocrpaneHHbIMU ['TIA ¢
ra3oTypOUHHBIM PUBOAOM sBisitoTcs [ TIA-11-16.

PaccuntaeM oOCHOBHBIE MOKa3zaTenu pPaOOTHl SHEPrOTEXHOJIOTUYECKOTO KOMILIEKCa JUIs
IpeJUIaraeéMoii CXeMBbI € MCII0JIb30BaHHEM Ta30TypOuHHON ycrtanoBku [ TIA-11-16.

Hcxonuble naHHBIC, NMPUHATHIE [JIs pacueTa: JaBJCHHUs Ha BXOJIE U BBIXOJE CTaHIUU
TEXHOJIOTMYECKOT0 MOHWKECHHUS IaBIICHUS TOTUITMBHOTO ra3a — 5,2/1,8 MIla; pacxo/ TOTUIMBHOTO rasa
1,2 xr/c; Temneparypa B kKosuiektope tormuBHoro raza KC 20°C; remneparypa rasza nmocie ABO —
35°C; Buytpennuit otHocutenbHbii KIIJ neranpmepa - 0,85; snektpomexanmyeckuid KITJ]
reneparopa — 0,95; KIIJ[ renmooomenHoro amnmapata — 0,95;

3aBUCUMOCTh TeMIeparypbl raza Ha Bbixoge B JII'A or Temneparypsl nepen AI'A npu
W3MEHEeHUU AaBiieHus ¢ 5,2 Mmna no 1,8 Mna nokazaHa Ha puc.3.
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Puc.3. 3aBucumocts Temnepartypsl raza Ha Boixoze B JII'A ot Temnepatypsl Ha BbIX0Je

BX

W3 puc.3 BuaHO, 4TO NpU nepenaje nasienuit 5,2/1,8 MIla npu Temneparype TOIUIMBHOTO ra3a
nepes 1eTaHaepPOM:

- 0 °C Temnieparypa nocne JII'A 6yzaer coctaBnsats -60 °C,

- 10 °C Temnepatypa nocie /II'A 6ynet coctaBusts -51 °C,

- 20 °C temneparypa nocie JAI'A Oynet coctaBusaTs -42°C.

Temneparypa raza B MaruCTpaJIbHOM Ta3olpOBOJIE HA BXOJE€ B KOMIIPECCOPHYIO CTaHIUIO
3aBUCUT OT MHOTHX (PaKTOpPOB, B YAaCTHOCTH, OT TEMIeEpaTypbl OKpyXarolled cpeabl (IpyHTa),
JIaBJICHUH B Havalie U KoHIE yyacTka Mexay KC, HauallbHOM TeMIiepaTyphl Ha y4acTKe U T.1.

3aBUCUMOCTh TEMIIEpaTypbl Tra3a TIOCIE€ HarHeTareias OT TEeMIEepaTypsl MEpel HUM
MpeACTaBJIeHA HA puc.4.
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Puc.4. 3aBucuMOCTb TeMIepaTyphl ra3a Ha BbIX0/1e U3 HATHETATEJS 0T TeMIepaTyphbl Ha
BXO0/1e

W3 puc. 4. BUAHO, YTO IIPHU TEMIEPATYpe MEPEKAUMBAEMOT0 T'a3a NEpe/l HarHEeTaTEeIeM HIKE
10°C u crenenu cxatust 1,44 Temneparypa Ha BbIXOjA€ W3 Hero coctamisier meHee 35 °C u
OXJIKJCHHS rasa Mmociie KOMIPUMUPOBAHUS HE TpeOyeTcs.

Korna oxnaxneHue rasa mociie KOMIPUMHMpOBaHHUS He Tpedyercs, HEoOXOIuM MOJBOJ
BHEIIHEN TEIJIOTHI B 3HEPTOTEXHOJIIOTHUECKYIO CXEMY ISl IOJOTpeBa TOIUIMBHOIO rasza nociue JI'A.
[TosTOMY HCIIONTB30BaHUE CXEMBI PHEPTOTEXHOJIOTHYECKOTO KoMILiekca Ha 6aze JII'A ¢ momorpeBom
TOIUIMBHOTI'O Ta3a MOTOKOM ra3a Mocijie KOMIIPUMUPOBAHUS IIPY 3aJaHHON CTETIEHH OXJIaKICHUS rasa
nocie ABO orpanuumBaeTcs TeMmIlepaTypoil MepeKaurMBaeMOTO Tas3a Tepell HarHeTaTelieM B
3aBUCHUMOCTH OT CTETIEHH CXKaTHsL.

KonuuecTBo raza, Heo0X01UMOT0 1Sl TOAOTPEBa TOIITMBHOTO ra3a nocie [A['A, onpenenum u3
ypaBHEHMs TEIUIOBOro OajlaHca ¢ y4yeTOM MOTeph TEIUla B OKPYXKAIOLIYI0 Cpely MpH 3aJaHHBIX
M3MEHEHHUAX TEMIIEpaTyp TEIJIOHOCUTENEH.

[IpuHATBIE UCXOHBIE TaHHBIE AJI pacyera:
Poy = 0,709 ke t = 20°C; P,, =5,2MTIla; P, =1,8MIlla; Q =15,6 kr/c.

NunuBuayansHas razoBas noctostHHas R, k[x/kr-K, mis ra3oBoit cMecu mpupoHOTO rasa:

R :i :%: 0,523 xJIx / kr-K,
M 15,97

cM

rac M cm — MOJICKYJIIpHAA Macca ra3oBou CMCCH, KP/KMOJ'IB;

R, — yHuBepcanbHas rasosas nocrosHuas, R,= 8,314 Jlx/(moms-K).

MouJiexyisipHas Macca ra3oBoii cMecH, M ¢M > KI/KMOJIb:

DV, m

M., = Poy - 22,4=0,709-22,4 =15,97 xr/kmons,

My = Per - 22,4 (eciu 1aérest IWIOTHOCTD CMECH O, ) WM M, =
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rae V; — oObEMHBIC KOHIIEHTpAIlMd KOMIIOHEHTOB rasza, %: Vi — (90-97,9%) o0bémuas
koHueHrpauuss wmerana; V,— (0,75-4,75%) oOwnémuas konueHtpauus stana; Vi— (0,30-1,2%)
o0béMHas koHieHTpanus nponana; V,— (0,01-0,5%) o6bémHas konueHTparus I-oyrana; Vs— (0-
0,4%) o0bEéMHast koHIeHTpanus N-0yraHa; Vg— (0-0,2%) 00béMHAs KOHIIEHTpaIs i-TieHTaHa; V,—
(0-0,15%) oOwvémuas konuentparus N-neHrana; Vg— (0-0,3%) 00bEMHAs KOHIIEHTpAIMsI TeKCaHa,
Vo— (0,1-2,5%) oObémHast KoHueHTpamms yriekucioro rasa; Vip— (0,2-1,3%) oO0bémHas
koHieHTpanus a3ota; V;1— (0-0,3%) 00bEMHast KOHIIEHTpAIHS KUCIOPO/A.

m;— MoJIIpHAsE Macca KOMIIOHEHTOB, KI/MoJib: m;=16,04 - momspHas macca MeETaHa;
m,=30,07 - MmonsipHas macca 3tana; ms =44,09 - mosisipHas Macca nponana; m, =58,12 - MmonspHas
Mmacca i-0yrana; mgs =58,12 - monspHast Mmacca N-OyraHa; mg =72,15 - MossipHas Macca i-IeHTaHa;
m, =72,15 - monsapHas Macca N-mieHTaHa, mg =86,18 - MomspHas macca rekcana; mq =44,01 -
MOJISIpHAsI Macca YIJIEKHUCIIoro rasa; myo =28,01 - mossipaast Mmacca a3ota; my; =31,99 - Mmonsapras
Macca KHCIOpoAa.

Ilepenan SHTaNIBIMU IPU auabaTHYECKOM NPOLIECCE PacIIMpPenus rasa, Hy , kJK/Kr, B
JeTaHiep—TeHeparope:

13-1

13
£'0,882-0,523-293- 1- 18 =458,19 xJx/kr
13-1 5,2

rae Z — KO3QPUIMEHT CXKUMAaEeMOCTH, B 3aBUCUMOCTH OT TeMIiepaTypsl u AaBinenus; Z = 0,9933;
K — 00BEMHBIN MOKa3aTe b aauadaThl, B 3aBUCHMOCTH OT TEMIIEPATyphl M JTaBJICHUS (€CIU JaHa
IUIOTHOCTh CMECH Py, TO K = 1,3); R — mnmuBumyanbHas raszoBas noctosHHas, Jx/kr-K; T —

TemmepaTypa rasa Ha Bxone B JII'A, °K; rne T =t + 273; t — °C; PBX — JaBJICHUE Ta3a Ha BXOJIE B
HAT'A, MIla;

P...x — JaBlieHue raza Ha Beixoze u3 A, MITa.

T =t + 273=20+273=293°C.

MaccoBbiii pacxoy npupoHoro rasza G, sepes I'PIT, xr/c:15,0 kr/c.

HomunanbHas pacrionaraeMas MOITHOCTE Nyra, KBT, KOTOpas MOXKET OBITh MOJTy4eHa IIPH
momotiu AI'A:

NILFA =G- HAﬂ -1 =15,0-458,1-0,7533 =5176xBr
rae G — MaccoBBId pacxo]1 MPUPOTHOTO rasa, Kr/c;
Hp— nepenan suTanbnuu, KJHk/kr; n — oo KITT JITA:
N =10 Muex "M =0,93-1-0,81=0, 7533;

rie ey = 0,93, Myex =L 17, =0,8L.

I'omoBas BeIpaboTka snekTposHeprun JAIA:

Wipp = Nypy -24-7 =5176-24-350 = 43 478 400 KBr-w/ron

TJIe T- IPOJAODKATEIBHOCTE paboThl JII'A B rony; T = 350 aHeil.
CpenneroioBoit Tapud Ha MOKYMHYO 3ekTposHepruto  I[,, =450cym/kBt -4

CHuxeHue 3aTpar:
AL =Wy - 11, = 43478400450 =

19 565 280 000 cym/roa. /1 707 714 momn./ros.

I'paduku 3aBUcHMOCTH 3neKTprueckoit MomHocT JII'A oT pacxona rasa u JaBieHus rasza Ha
BXOJI€ IIPEJICTABJIEHbI HA pHUC.4,5.
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Puc.5. I'paduk 3aBucumoctu Mmomuoctu JAI'A
OT /IaBJICHHUS ra3a Ha BXoje

Puc.4. I'pa¢duk 3aBUCUMOCTH MOIITHOCTH
AT'A ot pacxona raza

Takum o00pa3oM, paccuMTaHbl OCHOBHBIE MOKa3aTeNlu pPadOTHl JHEPrOTEXHOIOTUYECKOTO
komruiekca Ha Oaze JII'A Ha xommpeccopHoit cranuuu. llpennokeHHass cxema IO3BOJISIET
KOMILIEKCHO HUCIIOJIb30BATh YACTh BTOPUYHBIX SHEPIreTUUECKUX PECYPCOB KOMIIPECCOPHOM CTAHIINH,
a UMEHHO:

1. Ilone3HO WCMONB30BAaTh HEPEAIM30BAHHBIN MOTEHUMANT U30BITOUHOTO  JABJICHUS
toruBHOTO Tra3a Ha KC s BeipaboTKH 31ekTpodHepruu B JII'A st COOCTBEHHBIX HYKJ| CTAHIIHH
WJIH TIPOJIAXKH CTOPOHHUM MOTPEOUTEINSIM;

2. Ucnonb30BaTh 4acTh MOTEHIMAJIAa TEIUIOBEIX BOP Harmerarteneid NpUpOAHOTrO Tasa,
MOAOTpeBasl OXJAXJCHHBIA IMOTOK TOIUIMBHOro rasza mnocie JI['’A uacTbio moToka rasza mocie
KOMITPUMHPOBAHNS,

3. [omy4nuTh S5KOHOMHIO MTOKYITHOM AJIEKTPOIHEPTUU Ha KOMIIPECCOPHON CTAHIIMU HA MPUBOJ
BeHTHIIATOPOB ABO 3a cuer oxJiakJeHus 4acTy MOTOKA ra3a Mocjie KOMIPUMHUPOBAHUS MTOTOKOM
OXJIQXK/IEHHOTO TOIUIMBHOTO Ta3a nocie JI'A.
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TECHNOLOGY OF COMBATING FUNGI IN BUNKERS USING UV.
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Abstract

The use of ultraviolet light as a stabilizing effect to regulate the quantitative composition of
parasitic and disease-causing fungi has been used for a long time. The method is widely used in
medicine and agricultural technologies. Analyzing the achievement is an essential step towards
solving the problem of storage and post-storage processing.

Introduction. Particular attention should be paid to the need to use disinfectants in elevator
silos. Elevator silos are a complex and voluminous structure that provides storage of grain mass from
the period of loading to the period of unloading onto a vehicle. The efficiency of use and high-quality
storage completely depends on the conditions created in the container. The main problem of use is
the issue of reuse and the fight against grain sticking in rice silos. 1. If the problem of sticking can be
solved by using vibration systems in the container, then reuse will depend entirely on the quality of
disinfection of the inner container [1].

Hepyxomuit
marepian

YMOBHa NiHIA rOPU3OHTaNbHIX
3rUHansHVX MOMEHTIB, Npu \
acvmerpii npodhinio NoToky \' i 3pyiHOBaHE CKNeniHHA

B Hacuny npogyKTy i

Fig. 1. Scheme of using grain silos

Presenting main material. The efficiency of storage of bulk medium with preservation of basic
parameters and reduction of losses is the primary task of agricultural companies. Infection of the grain
mass with fungal and viral diseases significantly affects the profits of grain traders. This prompts the
use of decontamination technologies and the use of aerosol-type chemical components, which in turn
negatively affect the environmental component and the health of personnel [2]. However, the solution
is the use of electrophysical methods of disinfection, such as ozonation and the use of ultraviolet
radiation (UV). These techniques can be combined and are easy to use. For the application of the
method, it is necessary to use a lighting installation using lamps of the ultraviolet spectrum of
radiation to ensure effective sterility, Fig. 2.
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Fig. 2 Type of disinfection installation

In addition, UV treatment does not affect the chemical, physical and organoleptic properties

13].

1.
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Fig. 3. Curved bactericidal effect of ultraviolet.

Hard ultraviolet - UVC, and also, to a lesser extent, ultraviolet of medium hardness - UVB has
bactericidal properties. According to the curve of bactericidal efficiency, it can be seen that
pronounced bactericidal properties are detected only in a limited range of 230...300 nm, which is
about a quarter of the total range, see Fig. 3.

The overall efficiency is achieved by reducing the time of use of the installation and the
possibility of adjusting the installation to the conditions of use.

After unloading the grain mass, fungal and viral organisms still appear in the storage tanks of
the elevator complex, despite the observance of the storage technology, taking into account that the
efficiency of the storage facilities is low [4].

Taking into account the vulnerability of the simplest organisms to UV light, it is possible to
assert the high efficiency of using ultraviolet disinfection units in the treatment of elevator complex
containers. The effectiveness of which will depend on the radiation range and volume. For the
installation, you need to use standard lamps that are selected from a spectral analysis - provided that
the standard parameters of the reflection of the walls and the total volume are taken into account.

Conclusions.The use of this technology allows you to save the time limit of decontamination
and is effective from the point of view of ecological impact on the environment. There are
insignificant limitations in the design solutions of the lamp and the UV generating flow. This
decontamination system needs additional study in the field of application in the elevator
infrastructure, for the development of an effective controlled decontamination system.

References

1. About the deformation of the hopper cone KMZ Industries. KMZ Industries. URL.:
https://kmzindustries.ua/elevators/pro-deformaciju-konusa-hopera (access date: 02/09/2024).

2. State institution "Kharkiv Regional Center for Disease Control and Prevention of the Min-
istry of Health of Ukraine™" UV - irradiators, what you need to know. State institution "Kharkiv
Regional Center for Disease Control and Prevention of the Ministry of Health of Ukraine".
URL:https://labcenter.kh.ua/?p=6049(date of application: 19.02.2024).

155


https://labcenter.kh.ua/?p=6049

156

X111 international scientific conference. London. Great Britain. 22-23.02.2024

3. Anton. Ultraviolet: effective disinfection and safety. Hebrew URL.: https://habr.com/ru/arti-
cles/500942/ (access date: 02/12/2024).

4. Roberto Marangoni, Fabio Marroni, Francesco Ghetti. Effect of UV-B Radiation on Ciliated
Protozoa. Environmental UV Radiation: Impact on Ecosystems and Human Health and Predictive
Models. 2006. P. 231-248. URL.: https://doi.org/DOI:10.1007/1-4020-3697-3_18.



X111 international scientific conference. London. Great Britain. 22-23.02.2024
ARTIFICIAL INTELLIGENCE INFRASTRUCTURE
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Abstract

Artificial Intelligence (Al) infrastructure, which includes data management, storage,
networking and skilled teams, stands as a cornerstone for business. Foreseeing future progress, it
envisions improved hardware, simplified data processing, and increased deep learning integration. It
is also critical to innovation and operational efficiency, and its impact spans all industries. As a
foundational framework, it profoundly shapes various sectors and encompasses advances in the
dynamic field of Al technology and its pervasiveness.

Keywords: Artificial intelligence, Infrastructure, AloT, Deep learning, Data Management

Artificial intelligence infrastructure includes the hardware, software, and network elements that
enable organizations to effectively develop, deploy, and manage artificial intelligence (Al) projects.
It serves as the foundation of any Al platform, providing the foundation for machine learning
algorithms to process large amounts of data and generate insights and predictions. A strong Al
infrastructure is critical for organizations to effectively deploy Al. The infrastructure provides
essential resources for the development and deployment of Al initiatives, enabling organizations to
harness the power of machine learning and big data to gain insights and make data-driven
decisions.[2]

There are many reasons why infrastructure is more important than you think. These include:

- Obtaining large amounts of information

- Sorting, cleaning and refining large amounts of data

-Testing and training machine learning algorithms

- Deploying artificial intelligence and machine learning algorithms

- Management of equipment computing resources

As you can see, all the important steps of the machine learning life cycle rely heavily on the Al
infrastructure. So it's not a question of if Al infrastructure will be built, but when it will be built, and
more importantly, how it will be built.

Regardless of the type of organization, the main elements of the artificial intelligence
infrastructure are the same. We can analyze them as follows:

Machine learning and artificial intelligence models must work with large amounts of data.
Therefore, storage should be a top priority when building an Al infrastructure. Companies must install
mechanisms with large storage capacity and fast data transfer. We are talking about hardware that
can support petabytes (1024 terabytes) and exabytes (1024 petabytes) of data. The more your
company grows, the more storage you will need for data. You should also consider the sources of
your data and where it resides to get the appropriate storage capacity. For example, will you analyze
or process the data in real-time or later? Will a hard disk be enough for temporary storage of data
sets? One of the main rules is that the memory you allocate for storing data should be at least twice
as much as you plan.[1]

Organizations must not only choose where to store data, but also consider how to clean it of
unnecessary data. When you're dealing with a large pile of data, there are usually a lot of errors or
missing parts that need to be removed before you can move forward. In this case, you can use data
cleaning tools such as OpenRefine, Trifacta Wrangler, and WinPure. Also, data management and all
users in the various departments of the data it is also necessary to ensure that it is easily accessible
for Data must also be encrypted and protected through various protocols that should be established
by your organization.
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Organizations must upgrade their networks and build high-performance connections to provide
high-quality access through Al. Advanced Al techniques are highly dependent on strong and
consistent communication. Therefore, installing high-bandwidth and low-latency networks should be
a top priority for building an Al infrastructure. You need a fast and intelligent enterprise network to
transfer data between different systems and departments within your organization. It also helps
identify and prevent threats such as data breaches and leaks.[3]

A good Al infrastructure is not complete without a powerful central processing unit (CPU) and
graphics processing unit (GPU). Both of these are the components that provide the processing
capabilities in artificial intelligence. The CPU performs various tasks including inputting, storing and
retrieving data. However, to get better results for deep learning processes, the CPU should be
combined with a more powerful processor, the GPU. A CPU coupled with a GPU can display high-
quality images and videos and run more complex algorithms. Today, you can get a wide variety of
CPUs and GPUs designed expressly to support your artificial intelligence. Additionally, companies
like Nvidia and EVGA produce GPUs for deep learning that can be useful for building your Al
infrastructure.[5]

Artificial Intelligence of Things (AloT) is a blend of artificial intelligence and Internet of
Things (IoT). The Internet of Things is a growing industry focused on connecting objects such as
cars, refrigerators and thermostats to store and transmit information. AloT aims to create more
efficient interactions between humans and machines and enhance data management and analytics.
With the combination of artificial intelligence and the Internet of Things, the amount of data that can
be transmitted can reach new heights. However, implementing AloT typically requires more
persistent network connections and large data storage capabilities, so you should check if your
existing technology supports it. The AloT ecosystem includes several processors, sensors, antennas,
and communication equipment that can collect and transmit data, as well as network frameworks and
standards such as IPv6, ZigBee, and LiteOS. Ultimately, while Al aims to automate processes as
much as possible, you'll still need a human touch to control everything. Developing models,
deploying and maintaining Al infrastructure requires teams of data engineers, software engineers,
cybersecurity specialists, and other IT professionals. This team of professionals must also work
closely with company executives to ensure that the infrastructure is aligned with the organization's
goals.

As Al models become more complex, they become more expensive to operate, So getting extra
performance out of the infrastructure is critical to keeping costs under control. As companies increase
their use of artificial intelligence, they will place heavier loads on their network, server and storage
infrastructures.

Enterprises should make careful choices and identify laaS providers that can offer cost-effective
dedicated servers to improve efficiency and continue investing in Al without increasing their budgets.
Organizations looking to deploy Al services need to make sure they have the right infrastructure in
place to support them. Any laaS provider must be able to provide the right infrastructure for customers
building their services on Al. [5]

The Future of Artificial Intelligence Infrastructure

Thanks to the power of artificial intelligence, insurance companies can better assess risks,
manufacturers can avoid bottlenecks, and doctors can prescribe the right doses for patients. These are
just a few of today's Al use cases. However, the technology and the infrastructure supporting them
are evolving with artificial intelligence. In the coming years, we expect to see further advances in
computing hardware that can support even more advanced functions and large amounts of data. In
addition, major developments are underway in other components of the Al infrastructure. Several key
trends are expected to shape the trajectory of Al infrastructure in the coming years. These trends
include:

- Artificial Intelligence Hardware Innovation: Special Al devices such as GPUs, TPUs (Tensor
Processing Units) and special Al chips will continue to evolve and become more powerful and energy
efficient. This development aims to meet the increasing computational demands of complex artificial
intelligence algorithms and models
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- Hybrid Cloud Infrastructure: Al infrastructure will increasingly use hybrid cloud models,
combining on-premise and cloud resources to balance performance, security and scalability. This
enables flexibility in deploying Al workloads while optimizing setup costs and data privacy

- Continuous Adaptation and Lifelong Learning: The Al infrastructure will include continuous
adaptation and lifelong learning capabilities, enabling Al models to evolve and improve over time
and adapt to changing environments and data sets.

- Al Security Measures: As Al becomes more widespread, protecting Al infrastructure against
cyber threats and adversary attacks will be a critical focus. Strong security measures, including
encryption, anomaly detection and Al-powered cybersecurity solutions, will be integrated into the Al
infrastructure. In general, the future of Al infrastructure revolves around making Al more accessible,
efficient, secure, and accountable, while leveraging emerging technologies to push the boundaries of
what Al can achieve in various domains and industries.[4]
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The controlled corrosion behavior of magnesium alloys supports the development of advanced
biodegradable implants for surgical treatment in traumatology [1]. Magnesium is a very reactive
metal and corrodes rapidly in body fluids because it is unable to form self-protective oxide films [2].
Magnesium alloys in the state of supply have low mechanical characteristics, which makes it impos-
sible to produce biodegradable implants for surgery. The magnesium alloy NZ30K, unlike Al-con-
taining alloys based on Al-Ca, Al-Zn, and Al-Li [3], does not have such disadvantages. In addition,
the mechanical properties of NZ30K magnesium alloy have high performance for the production of
biodegradable implants, since their yield strength (140 MPa) [4] is higher than that of tubular bones
(120 MPa) [5]. At the same time, the alloying of NZ30K alloy with silver in the amount of 0.1 wt. %
increased its temporary tensile strength (6B) by 8.6 and relative elongation by 63.9% [6]. In addition,
it has antibacterial properties characteristic of antibiotics [7], but long-term (6 weeks) corrosion tests
of samples in a solution of helofusin (an artificial blood substitute) contributed to its reduction by
22.9% [6]. At the same time, after prolonged corrosion tests of the alloy, this figure was 205 MPa
[6], which is significantly higher than the strength of tubular bones [5], and the presence of silver in
the alloy gives it antibacterial properties [7]. If the corrosion test results of silver-alloyed NZ30K
alloy are satisfactory, it can be recommended for the manufacture of biodegradable implants and
clinical testings. Therefore, we studied the corrosion behavior of this alloy in Ringer-Locke solution.

The corrosion behaviour of magnesium alloys NZ30K and NZ30K alloyed with 0.1 wt.% silver
in Ringer's Locke solution has been studied, since their components are not toxic to the human body
and do not cause clinical complications in the treatment of bone fractures, and silver has antibacterial
properties inherent in antibiotics.

It has been found that almost after immersion of the NZ30K alloy sample in the test solution, a
stationary value of the corrosion potential of ~ -1.575V was established on it (Fig.1) and it underwent
intense pitting and ulcer corrosion with active hydrogen release at the cathode areas.
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Fig. 1. Dependence between the corrosion potential Ecor of NZ30K alloy (1) and NZ30K alloy
alloyed with 0.1 wt. % silver (2) on the time of corrosion tests (t) of the sample in Ringer-Locke
solution at a temperature of 20° C
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It has been found that the Ecor potential of the silver-alloyed NZ30K sample was -1.57V during
the first 100 seconds of testing, but then it intensively shifted to the positive side to -1.54V within
512 seconds at a rate of 0.051 mV/s, which decreased to 0.014 mV/s after the next 1000 seconds, and
a stationary value of the potential Ecor on the sample has been recorded. The sample to uniform general
corrosion has been subjected, and the improvement of its potential Ecor during its corrosion study was
due to the most intense selective dissolution of magnesium, which has the most negative value of the
standard potential among the alloy components, and the enrichment of its surface with Zn, Nd, Zr,
Ag, which have a positive value of the standard potential. This trend contributed to a decrease in the
rate of general corrosion and made it impossible to develop local corrosion. The NZ30K alloy alloyed
with 0.1 wt.% silver is recommended for further potentiodynamic and volumetric corrosion studies
to justify its selection as a structural material for the production of biodegradable implants in osteo-
synthesis.
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