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MexayHapoaHblii Hay4HbIH KypHan «Endless Light in Science», BkiroyYaroT TOKITabI
yu€HbIX, CTYACHTOB, MAarucTpaHTOB M yuuTelded mkon u3 pa3Hbix crpaH (Kazaxcraw,
Tamxukucran, AzepbOaiimkan, Poccus, Y30exucrtan, Kurait, Typuus, benapycs, Kvipreizcras,
Monnasusi, Typkmenuctas, ['py3us, bonrapus, Mounronus). Matepuansl cOOopHHKa OyayT
MHTEPECHBI HAy4YHOI 00II€CTBEHHOCTH ISl lajbHEHIIel HHTEeTpallui HayKu U 00pa30BaHus.
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Annomauusn: B cmamve paccmampugaromces Kiuouegvle NPUHYUNGL U COBPEMEHHbIE
MmeHOeHYuU 6 apXumeKmypHoM NPOeKMUpPOSAHUU OemCKUX OOWKOIbHbIX Yyupexcoenuu (JOY).
Ananusupyemcs nepexo0 om munoswix peueHull K UHOUBUOYATbHbIM NPOEKMAM, OPUESHMUPOBAHHBIM
Ha co30anue 6e30nacHoll, 300posbecbepearoweli U passusarouell cpeobi.

Knwuesvie  cnoea: dowkonvhoe  06pazoeanue,  apxXumekmypHoe — NpPOeKmuposamue,
pazeusarowas cpeod, UHOUBUOYAIbHBIL NPOeKm, (DYHKYUOHAIbHOE 30HUPOBaHue, 0e30nacHocmby,
9HEP20dhhexmusHoCmb.

JlomkonbHOE 00pa3oBaHUE HIpaeT KIIOUEBYIO POJb B (HOPMUPOBAHMM JTUYHOCTH peOEHKA.
ApXUTEKTypa U AU3aiH JETCKUX CaJ0B CETOTHS PACCMaTPUBAIOTCS HE TOJIBKO KaK (PyHKIIMOHAIbHAS
000JI0uKa, HO M KaK BaXXKHBII AJIEMEHT BOCHUTATeNbHON cpenbl. CoBpeMEHHbIE MOIXOIbl K
MIPOEKTHPOBAHUIO JIOUIKOJIBHBIX YUPEIKACHUN HAIPaBICHBI HA CO3JIaHHE OE301TacHOr0, 3CTETHYHOTO
Y Pa3BUBAIOIETO IMPOCTPAHCTBA, KOTOPOE YUYUTHIBAET ICHUXOJOTHYECKHE H (PU3UOJIOTHYECKUE
0COOEHHOCTH JETEM.

[IpoGnembl ompeneneHrs CBONCTB WHTETPANIbHOM, KOMIUIEKCHON Cpelbl, 0O0ecreunBaroeit
BCECTOpPOHHEE (PM3MYECKOE M ICUXUIECKOE pa3BUTHE peOEHKA CETrOIHs BIIOJIHE OYCBUIHBI.

D10 ompenenseTcss TEM, UYTO IO3HABATENbHBI HMHTEpec peOEHKa K OKpyKawlleid ero
MIPEIMETHO — MPOCTPAHCTBEHHOW Cpeie MOXKET CTUMYJIUPOBATHCS OJaromapst TakuM e€ CBOCTBaM
KaKk TpaHc(hopMUpPyeMOCTb, MOOMIBHOCTb, HEOAHOPOAHOCTh. Cpena J0KHA OBITH AMHAMUYHOM,
npUBJIeKaronel peOéHKa CBOMMH HEOXKUAAHHBIMUA M3MEHEHUs M. [leproamueckoe 0OHOBICHUE WITH
M3MEHEHHE OT/IEIbHBIX AIIEMEHTOB IIPEIMETHOM Cpeibl HCKIIIoYaeT e€ 0lH000pa3ue 1 MOHOTOHHOCTh
u npugaét el pa3BUBAIOMIMK XapakTtep. MrpoBbie 30HBI B IETCKUX TOUIKOJIBHBIX YUPEKICHHUIX
JOJKHBI MOJIENTUPOBaTh CBOOOJHYIO OT OrpaHMUYEHHH MPEAMETHO — UTPOBYIO Cpelly, HMOJIHOCTHIO
MOJIBIIACTHYIO peOEHKY. HOBH3HA MPEIMETHOTO OKPY)KEHUS SBISETCS CTUMYIHPYIOIUM (HaKTOPOM
pa3ButHs peO&nka. Kakoro Ol Bo3pacTta He ObLT peOEHOK, ero Bceraa BACUYET KO BCEMY HOBOMY U
HEU3BECTHOMY.

Co3nganue mnpeaMeTHOH cpenbl CHocoOHOW o0ecneuuTh ONaronpusiTHOE pa3BUTHE U
CTaHOBJICHUE JUYHOCTH peOEHKa, BO3MOXKHO TOJIBKO MNPU COONIOACHHH HEOOXOIUMBIX YCIIOBUI
CYLIECTBOBAHMS TAaKOH CcpeJibl, KOTOpbIe o0eperatoT pebEHKa OT HIKCTPEMaNIbHBIX, TPABMUPYIOIIHNX U
paHANIMX 3MOLMOHAJIBHBIX U ICUXOJIOTHUYECKUX BO3JEUCTBUN M, B TO K€ BpeMs, 00ECIeUrnBaIOT
coj/iepKaTeIbHbIE YCIOBUS €ro pa3Butus [1].

[IpoexkTpoBaHHE COBPEMEHHBIX JOLIKOJbHBIX YUPEXKIECHUH ONMUpPAETCs Ha KOMIUIEKC
B3aMMOCBSI3aHHBIX HPUHIMIIOB, HANPABICHHBIX Ha CO3JlaHUE ONTHUMAIBHBIX YCIOBHHM IS
peObIBaHUS JCTEH.

1. Be3onacHOCTh M COOTBETCTBHE HOPMATHBHBIM TPeOOBAHUSM

OcHoBoIoONaralouMM  MPUHIUIOM  OCTaeTcsl  CTpPOroe  COOMIOICHHE  JIEHCTBYIOIIUX
CTPOUTENBHBIX M CaHUTAPHO-IMHIEMHOIOTHYECKHX HOpM. [IpropuTer oTmaeTcs MCHOIb30BAHUIO
9KOJIOTMYECKH YHCTBIX, TMIOAJIEPIeHHBIX U OE30MacHbIX OTIEIOYHBIX MarepuanioB. [IpoekTom
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JIOJKHO OBITh 00ECTeueHO OCTATOYHOE €CTECTBEHHOE OCBEIICHHE MOMelleHUH, 3¢ deKTHBHbIC
CUCTEMBbl BEHTWISIIMH W TIOKAapHOW O€30MacHOCTH. BaKHBIM acleKTOM SIBIISICTCS OpTraHU3aIus
KOHTPOJIMPYEMBIX TOUEK OCTyMa JAJisi o0ecrieueHns 0e30MacHOCTH JETe.

2. PazpuBalmas u TpancopmMupyemas cpeia

CoBpemeHHast ieiaroruka TpedyeT ruOKoCTH mpocTpancTBa. CTaTUYHbBIE KJIACCHBIE KOMHATBI
YCTYHarOT MECTO MHOTO(QYHKIMOHAJIBHBIM 30HaM. [IpuHIuN TpanchopMupyeMocTH peamu3yercs
yepe3 MPUMEHEHUE MOOWIBHBIX MEPEeropoJoK, MOAYJIbHOH MeOenu M JIeTKO MepecTpanBaeMbIX
WUTPOBBIX KOMIUICKCOB, TIIO3BOJISIONINX aJaNTHPOBATh MPOCTPAHCTBO TIOJ Pa3JINYHBIC BHUIBI
JESTENIBHOCTH — OT aKTUBHBIX UTP J0 THXUX 3aHATHH M OTAbIXa. Vcronb30BaHHE BEPTUKAIBHBIX
pelIeHN Il XpaHEeHUs W OpPraHM3alMdd MPOCTPAHCTBA TAKXKE IOMOTAaeT COIKOHOMHUTH MECTO U
00ecrne4ynTh JOCTYHOCTh MaTepUaIoB Ui JETeil.

3. CBs13b C IPUPOAHBIM OKPYKE€HHEM

[IpoekTupoBaHue HampaBIeHO Ha MUHUMHU3aLMI0 Oapbepa MEXAY BHYTPEHHUM
MPOCTPAHCTBOM 3JaHMS W BHEIIHEH cpenoil. lcmonp3oBaHWE TAHOPAMHOTO OCTEKIICHHS,
BHYTPEHHUX IBOPUKOB (aTPUyMOB), 3€JIEHBIX KPOBEJb U THIATEILHO MPOyMaHHOTO JaHAIA(THOTO
JM3aifHa TPWIETAIOIIEH TEPPUTOPHU CIIOCOOCTBYET (HDOPMHUPOBAHHMIO y AETEH 3KOIOTHMYECKOTO
CO3HAHMS M 00eCTeYnBACT UHCOJISAIINIO TOMEIICHUH.

Hawnbomnee 3HaYMMBIM TPEHIIOM CETOIHS SIBIICTCS OTKAa3 OT YHU(PHUIIUPOBAHHBIX THUITOBBIX
MPOEKTOB B TMOJNb3y HHIUBUAYAIbHBIX AapPXUTEKTYPHBIX pEHICHHNA. ODTOT TOJAXOJ] MO3BOJISET
MaKCUMaIIbHO A(P(GEKTHBHO HCIIOIB30BaTh MOTEHIMAT KOHKPETHOTO 3€MEIBHOTO Y4YacTKa, €ro
penbeda 1 OpUeHTAIH 110 CTOPOHAM CBeTa [2].

B Buay BBIMICH3IOKCHHOTO CJICIYyeT OTMETHUTh, UYTO WHIWBHIYaJIbHOE MPOCKTUPOBAHUE
MIPEOCTaBIISIET BO3MOXKHOCTB!

e OnNTUMHM3HPOBATH TJIAHMPOBOYHBbIE PeLIeHUsI IO CIEIU(PUISCKUEe 00pa30BaTEIIbHBIC
MporpaMMbl (HampuMep, MeToauku MoHTeccopu, Banpaopdckue mKomabl), KOTOPhIe MPEAbIBISIOT
0co0bIe TpeOOBaHUS K OpraHU3AIMH POCTPAHCTBA. DTO MOXKET BKIIFOUATh OTXO]T OT TPAJUIIMOHHBIX
MPSIMOYTOJBHBIX KOMHAT B TIOJIb3Y Ooliee JAMHAMUYHBIX (OPM, U3OTHYTHIX CT€H WIH
MHOTOYPOBHEBBIX IIPOCTPAHCTB, CTUMYJIUPYIOIINX JIBHYKEHUE W UCCIICTOBAaHNE.

e Co31aTh YHHMKAJIbHBINH apXUTEKTYPHBIH 00JIMK 3/1aHUS, KOTOPBI CTAHOBUTCS BUSHTHOM
KapTOYKOHN palioHa M crocoOCTByeT (hOPMUPOBAHUIO MTO3UTUBHOTO AMOIMOHAIBHOTO BOCIIPHUSATHUS
yUpeXKIeHUsT JCTbMH W poauTensMu. Spkue ¢acaapl, WTrpoBble reoMeTpudeckue (Gopmbl U
CKYJIBIITYpHbIE MHTEpPhEPhl 3aXBATHIBAIOT BHUMAHHME M CTUMYJIUPYIOT BOOOpa)keHHe, MpeBparias
00pa30BaTENIbHYIO CPEy B MECTO OTKPBITHH.

o [IpuMeHATHL WHHOBALIMOHHBIE CTPOHMTE/bHbIE MaTepHaJdbl M TEXHOJOIHM, BKIIOYAs
9HeprodPPeKTUBHBIC pelieHHs (TETUIOBBIE HACOCHI, COJNHEYHBIE MaHEeNIH, BBICOKOI(PPEKTUBHYIO
M3OJISIIHIO), YTO CHIDKAET HKCIUTYaTaIl[MIOHHBIE PACXO0/Ibl Ha CO/IepKaHUE 3/TaHUsl.

e YyecTh HMHKJIO3MBHOCTh: WHAMBHUIYAIbHBIA TOJIXOJ TO3BOJSET 3QJI0KHUTh DPEHICHUS,
obecnieunBaronue 0e30apbepHBIN TOCTYI, MaHAYChl M aJalTHPOBaHHBIC yA0O0CTBA JJIA JCTEH C
0COOBIMH TTOTPEOHOCTSIMHU.

Hapsiny B CHIIIEM3I0XKEHHBIM, OrPOMHOE  3HAUY€HHUE  MPUOOPETAIOT  BOIPOCHI
9HEeprocOepekeHuss U SHeProdP(HEKTUBHOCTH, YTO OOYCIIOBICHO KAaK JKOHOMHYECKHMH, TaK M
9KOJIOTHYECKUMHU (PaKTOPAMH.

OueproappexruBHOe poekTrpoBanue JOY BKIOYaeT KOMIIEKC Mep:

o [loBbIlIeHHAS] TEMJI03AIIUTA OrPAKIAIINX KOHCTPYKUMii: [IprMeHeHrne coBpeMeHHBIX
YTEIUIUTENCH JUIs CTEH, KpOBIM M (yHIAMEHTa, a TAaKXKe HCIIOJb30BaHHE BBHICOKOKAUYECTBEHHBIX
OKOHHBIX KOHCTPYKUMH (Hampumep, € TPEXCIONHBIM OCTEKJIEHHEM) 3HAUYUTENbHO CHIKAET
TEIUIOTIOTEPH.

e OnTUMM3AaIUSI CHCTEM OTOIUIEHHSI M BeHTWIssuMu: Vcmonp3oBaHHEe CHUCTEM C
peryIupyeMoi Mmoiauei TeTia v MPUTOYHO-BBITSOKHBIX YCTAHOBOK C PEKyTIepaIliei TeTuia mo3BosieT
CYLIECTBEHHO CHU3UTh 3aTpaThl Ha OTOIUICHHE U O00ECHeuuTh MpPU 3TOM HOPMATHBHBIN
BO3IyXOOOMEH.
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e [IpumeHenne BO300HOBJISAEMBIX MCTOYHHMKOB JHeprum: IIHTerpauus COJHEYHBIX
KOJIJICKTOPOB ISl TTOJIOTPEBA BOJIBI MITM MCIIOJIB30BAHUE TEIUIOBBIX HACOCOB CTAHOBHUTCS BCe OoJee
PacIpoOCTPaHEHHOW NMPAaKTUKOM PU MHIAUBULYAJIbHOM IIPOCKTHPOBAHUH.

e JHeprodddexTuBHoe ocBemenne: VcnonszoBanue ceetoaquoansix (LED) cBeTUIbHUKOB,
JAaTYNKOB [BIKCHUS W IPUCYTCTBHS, a TAaKK€ MAaKCUMAJIbHOE 3aJCMCTBOBAHUE ECTECTBEHHOIO
OCBEILIEHUS Yepe3 apXUTEKTYPHBIE ITPUEMBI (00JIbIINE OKHA, aTPUYMBbI) TO3BOJIIIOT ONITHMU3HPOBATh
noTpe0sIeHne EeKTPOIHEPTUH.

e ABTOMAaTH3MPOBAaHHbIE CHCTeMbl ynpasJjeHusi 3gaHuem (BMS): Buenpenue cucrem
JUCTIETYEPU3alMd U ABTOMATHUYECKOrO YINPaBJIECHUS HH)KEHEPHBIMU CHUCTEMaMH o0OecreyrBaeT
ONITUMAJIBHBIA PEeXUM paboThl 00OpYyNOBaHMS M OINEPATUBHOE pearupoBaHHEe HA H3MEHEHUS
MapaMeTpoB MUKpoKInMara [3].

CoBpeMEHHOE NPOEKTUPOBAHUE JETCKUX JOIIKOJIBHBIX YUPEKAECHUH — 3TO CIIOXKHBII
MEXIUCIMIUIMHAPHBIN Tpolecc, OObEIUHSIOMUN apXUTEKTypy, IeJaroruKy, ICUXOJIOTUI0 U
umkeHeputo. [lepexoq K MHIMBHIYaTbHBIM, (YHKIMOHAIBHBIM M 3CTETHUECKU BBIPA3UTEIHLHBIM
pelIeHHsIM TT03BOJISIET CO3/1aBaTh HE MPOCTO 3aHUs, a 1IeJIOCTHbIE, 0€30IaCHbIE U CTUMYJINPYIOIIHE
cpenbl, KOTOPBIE UIPAOT KIKYEBYIO POJIb B TADMOHUYHOM PA3BUTHH ITOAPACTAIOIIETO MOKOJIEHUS.
JlanpHeiile uccienoBaHUs JOJDKHBI OBITh HAMpaBieHbl HA OIEHKY 3()(EeKTHMBHOCTH TaKHUX
MIPOCTPAHCTB C TOYKU 3pEHMsI 00pa30BATENbHBIX PE3YJITATOB U MCUXOIMOLIMOHAIBHOIO COCTOSHUS
JETeH.

Cero/iHs1, TOIIKOJIbHBIE YUPEKICHUS — 3TO HE IPOCTO 3/IaHUs, I7I€ IETU IPOBOJAT BpeMs. DTO
pa3BuBaromas cpena, Koropas (OpMHpPYEeT JIMYHOCTh peOEHKa, MOJAEP)KUBAET  €ro
JM0003HATENIBHOCTh M TBOPYECKOE Hadalo. ApXHUTEKTypa CTAaHOBUTCS 4YacTbiO IEJAaroruKd, a
IIPOEKTUPOBAHUE — UHCTPYMEHTOM BOCIIMTAHUS.

JIMTEPATYPA:

1. ABneeBa C. A. ApXUTEKTYPHO-TUIAHUPOBOYHBIE PEIIEHHs OLIKOJBHBIX 00pa3oBaTeIbHbBIX
YUpEeXKICHUN: UCTOPHUUECKHUM OMBIT U COBpEMEHHbIe TeHAeHInU // Monoaoit yuensiii. — 2018.
— Ne 24 (206). — C. 136-139.

2. Kuszera H. A. Opranuszanus pa3BUBAIoNeld MpeaMeTHO-MPOCTpaHCTBeHHOU cpeasl B JIOY B
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OBECIHHEYEHME BE3OITACHOCTHU ITPU TPAHCIIOPTUPOBKE YIJIA
COI'PHHCKOM T3I] TOPOJIA YCTh-KAMEHOT' OPCK

KAMPFA3ZMHA AKBOTA AJIJKAHKBI3BI
Maructp oOpaszoBatesibHON mporpaMMbl-7M 11201 be3onacHOCTb KU3HEAEATEIIEHOCTH U
3ammMTa oOKpysxaroient cpenbl, Boctouno-Kazaxcranckuit yausepcuret umeHu C. AMaHXo0JI0Ba
Kazaxcran, r. Ycrp-Kamenoropcek

Hayunsii pykosogutenis: TAPMAIIIOBA CBETJIAHA AHATOJIBEBHA, xaugunar
TEXHUYECKUX HAYK, CEHUOP-JIEKTOP Kadeaphl SKOJIOTHH U Teorpaduun
Bocrouno-Ka3zaxcranckuii yausepcurer umenn C.AMaHxo0510Ba
Kazaxcran, r. Ycrp-Kamenoropck

Annomayusn: B Oaunoii pabome nposeden aHanu3 nNONCAPHOU ONACHOCMU Npoyecca
mparncnopmuposku yeis Ha Coepunckou TOL], komopuiii ceudemenbcmseyem o mom, ymo Hauboee
NOAHCAPOONACHBIM BEUYECMBOM, 0OPAUAIOUWUMCS 8 NPOUIBOOCHEE, ABNACMCS Y20]lb U €20 Nblb.

Knroueewie cnosa: nosxcapuas 6e30nacHocms, 83pble00e30nacHoCms, MPAHCHOPMUPOBKA Veis,
pazeumue yeonvHou npomviuiienHocmu, Coepunckas TOIL], neineynosumenu, 3HepeemudecKuti
KOMMNJIEKC.

JlonrocpouyHast cTpaTerusi pa3BUTHS YTOJIbHOM MPOMBIIUIEHHOCTH IIpEelycMaTpUBaeT B
0003pHUMOii NEPCHEKTHBE UCIOIB30BAHUS B IPOMBILIUIEHHOCTH U SHEPT€TUKU TBEPAOI0 TOILINBA.

Kazaxcran pacnionaraet yriisiMu BceX BUIOB - OT OYpBIX 10 KaMeHHBIX. OOIIHe reoJorniecKue
3amnacsel oueHeHsl B 150 miipa.T.

bonpmias 4vacte mnoxcuuTaHHbIX 3amacoB (63 %) mpenacTaBieHa KAMEHHBIMM  YTJISIMU
Kaparannunckoro, Okubactysckoro, Tenus-Kopxkankonabsckoro ©6acceitHoB, KymokuHckoro,
Bopnunckoro, lly6apkonbckoro, KapakblpuHCKOTO U psijia IpYyTrux MECTOPOKICHHM.

OcranbHas yactb (37 %) npencraBieHa OypbIMU YIITIIMH, COCPEIOTOYEHHBIMU, B OCHOBHOM, B
Typraiickom, Himkne-Unuiickom, MaiikyOeHckom O6acceliHax U APYTUX MECTOPOXKICHUSX.

Ka3zaxcTanckue yriam XapakTepuU3yIOTCS IIMPOKUM JMANa3oHOM CTajuii MeTamoppusMa oT
ra3oBbIxX kupHbIX (I7K) 1o otomenno-cnekatomuxcs (OC).

B Hactosimee Bpemsi OCBOGHbI M 3KcIuTyaTupytorcs Kaparanauuckuil, DxubacTy3ckuil u
Maiikybenckuil Oacceitnbl, Kymokunckoe, bopmunckoe, Illy6apkonbsckoe, KapaxbipuHckoe
MECTOPOXKICHHSI, & TAK)KE HECKOJIBKO MEJIKUX MECTOPOXKIIEHUH B pa3InUHbIX obsacTsax PecryOnnku
KazaxcraH, Ha KOTOpPBIX, B HE3HAUUTEIbHBIX 00bEMAaX, BEAETCS JOOBIYA YIJIS U1 MECTHBIX HYXI.

Kpynueiimumu noTpeOuTenssMu yriis OCTAIOTCS TEIJIOBBIE 3JIEKTPOCTaHIMM, Ha KOTOPBIX
cxuraercs 10 60% 1o06sIBaEMOTo YIIs.

VYrons B Kazaxctane - BaXXHbI 2HEPrOMCTOYHHK, T.K. HA YTOJHbHOM TOIUIUBE BBIPAOATHIBAIOT
80% o0111eil 371eKTpOIHEPr U, TPOU3BOJUMOMN B CTPaHE.

Yronb, MOOBIBAEMBI OTKPBITBIM CHOCOOOM, MOTPEOISET 3IEKTPOIHEPreTHUSCKHUNA CEKTOp,
IpYTHe OTPACiI U HACEJIEHNE, KOKCYIOIIMICS - UCIONb3YIOT B YEPHON METAJILYPIHH.

I'opHo-reonoruueckue ycioBus maxT B Hayane 90-x roioB MpoILIIOro Beka ObUIN CIIOKHBIMH,
OCHOBHBIE (DOH/IBI U3HOILEHBI, OTPACIb (PYHKIIMOHUPOBAJIA B YCIOBHUSX IOCYAAPCTBEHHBIX JOTALUM.

B 2008 romy IIpaBurensctBo Pecmybnmukxu Kaszaxcran omobpmiio Konuenmuio pa3BuTHSA
yrojibHOHM npombinieHHOCTH PecnyOnuku Kazaxcran na mepuon g0 2020 roma. C cepenunbl 90
roZI0B TMpPONUIOrO CTOJETHS B CTpaHe (YHKIMOHUPYET KOHKYPEHTHBIH OINTOBBIA PBIHOK
JJIEKTPO3HEPIUH, CO3LAHBI YCIOBUS PAaBHOIO JOCTylla K HAlUWMOHAIBHOM M PETHOHAIBHBIM
AJIEKTPUUYECKUM CETSIM, CBOOOHOTO BEIOOpA IMOCTABIMKOB JIEKTPOIHEPT HH.
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B ycnoBuAX yCKOPEHHOTO TEXHOJIOTMYECKOTO IIpolecca OrpOMHAas pOJib  OTBOJUTCS
0e30MacHBIM yCIIOBUAM TpyAa. Hanbonee yacTo B3pbIBBI BOZHUKAIOT B 3aKPBITHIX TEXHOJIOTHYECKUX
anmnaparax.

AKTyaJbHOCTh BbIOpaHHOM Tembl: (Cepbe3HYI0 TpPEBOTY BBI3BIBAET COCTOSIHUE
IIPOTUBONOXAPHONW 3allUThl MPEINPUATUH SHEPreTUYECKOro KOMIUIEKCa. bBoNbIIMHCTBO 3THX
MIPEANPUATHI NPEACTABIAIOT NOBBILIEHHYIO IOKAapHYIO OMAaCHOCTh. B TexHOIOrn4eckux mporeccax
IIPUMEHSIOTCS] BBICOKOAHEPTreTHUECKUE M0XKapO-B3PbIBOOIIACHBIE BELIECTBA.

Bo MHOrHX ciyyasx TEXHOJIOTHYECKUE MTPOLECCHI HOCAT HaAyYHO-TEXHUUYECKHUI XapakTep U, KakK
IPaBUJIO, HE HMEIT JOCTaTOYHO OOOCHOBAHHOW HOPMATHBHOM 0a3pl Mo ux Oe3omacHou
JKCILTyaTaluu.

[IpakTHyecku Kakaas TEXHOJIOTHYECKas yCTaHOBKA, almapar Wid TpyOOnpoBoj, B KOTOPBIX
o0pamaroTcss  MOXKapoOoNacHble  MBUICBO3AYLIHBIE CMECH YIS, SBISIOTCS  TOTCHIMAIBHO
B3pBIBOOIIACHBIMH.

[Tpumensitonmecs: B HacTosIee BpeMs: MPOQUIAKTHIECKHE MEPBI TIPEIYIPEKICHHS TT0KapOB
U B3pHIBOB, a TaKKe IMACCHBHBIE CIOCOOBI 3alIUThl HE Bcerga 00ecneunBaloT 0e30MacHOCTh
TexHoJoruueckoro odbopynosanus. [loatomy oOecneuenue 3¢(EeKTUBHON MOXKAPOB3PHIBO3AILUTHI
TEXHOJIOTUYECKOTO O00OpYAOBaHHS HMMEET HE TOJBKO TEXHHUKO-3KOHOMUYECKHH 3¢ ¢eKkT, HO U
COLIMAIBHO-)KOHOMUYECKHM.

Lenbto BBINONIHEHUS JTaHHON pabOThI SBISETCS:

Pazpabotka pemeHuii 1O  OOECMEYEHHIO  IM0XApPO-B3PBHIBOOE3OMACHOCTH  Tpoliecca
TPaHCIIOPTUPOBKH YIJIAL.

3agayamMu sIBJISIIOTCA:

- OnpezeneHne NoKapHOH OMMACHOCTH TEXHOJIOTMYECKOTO MPOLIECCa;

- OnpeneneHne KaTeropuy MEJIBHUIIBI ITO B3PBIBOIOKAPHOU U MTOKAPHOW ONIACHOCTH;

- Pa3paboTka npoekTa NpoTHBONOKAPHOH 3aIUTHI;

- OxoHOMHUYeCcKas 3P(PHEKTUBHOCTH NMPEJIOKEHHBIX MEPOIPUITUH.

O6bexToM uccnenoanus siBisiercs Corpunckas TOL.

Metoauka ucciaenoBanusi. B pesynbrare mpoBepoyHOro pacuera onpeiesieHbl KaTeropuu
MIOMEIEHNH 110 B3PbHIBONOXAPOONACHOCTH, OCHOBAHHBIX HAa JKCIEPUMEHTAIBHBIX JIAHHBIX
MBUICOTIIOKEHUSI.

[IpoBeneH aHAIN3 HCTOYHUKOB 32)KUTAHUSA U PACUYETHI 110 OMPECICHUI0 TpeOyeMoH miomanm
JIETKOCOpachIBa€MbIX KOHCTPYKLIMH B COOTBETCTBUM C KOHCTPYKTHUBHBIMH OCOOCHHOCTSAMHU
npennpusats. B mpoekTe npeanoxen 3¢ppeKTuBHBIN cr1oco0 yIaBIUBaHU MUK KOATyJIILIMOHHBIMU
MOKPBIMHU IIbUICYJIOBUTEISIMH.

Bo n30exanue oracHOCTH HaKaIuIMBaHUS B3PIBOOIIACHOT'O TOILUIMBA, IPEJIOKEHO YCTPOMCTBO
TeUueK OT 3a0UBaHUS YTJIEM.

IIpakTHYecKkass HEHHOCTh:

Bompoc obecrnieuenust mporiecca 0€30mMacHOM  TPAaHCTOPTUPOBKU  YIJIT Ha OOBEKTax
TEIUIOPHEPTreTHUECKOTO0 KOMITJIEKCa B MPOMBIIIICHHOM Maciutabe He paccMaTpUBaJCs, MO3TOMY
JIAaHHBIM BONPOC UMEET CBOIO aKTyalIbHOCTh. IIpeyioskeHHbIe peleHns 03BOJISIOT:

e CHU3UTh BEPOATHOCTh BOSHUKHOBEHMSI MIOKapOB U B3PHIBOB B TEXHOJOTMYECKUX CHCTEMAaX
TPAHCIOPTUPOBKH YTJIS;

e TIOBBICUTH HAJIEKHOCTh M O€30MaCHOCTh pabOTHl TEXHOIOTHYECKOT0 000PY/JOBAHUS;

e 00ecreynTh COOTBETCTBHE YCIOBMM HKCIUTyaTallMM TPeOOBAaHUSAM INPOMBIIUIEHHONH M|
MOKapHOH OEe30MacHOCTH;

e COKpaTUTh 3aTpaThl HA JIMKBHUJIALUIO IOCJIEACTBUNA aBapUHHBIX CUTYALMH 3a CUET BHEIPEHUS
poPUIAKTUIECKAX MED;

e IICTIOJIb30BaTh MPEAJIOKEHHbIE MEpPhl M METOJMKY OLIEHKH I0)KapHOH ONAacHOCTH MAJIst
aHAJIOTMYHBIX TEIJIO3HEpreTudyeckux npeanpustuii Pecryonuku Kasaxcran.

Takum oOpa3oM, pe3ynbTaThl UCCIEIOBAHUSA UMEIOT MPUKIIAJAHOE 3HaYCHUE /IS TOBBIIICHUS
YPOBHSI TPOMBIIIJICHHON O€30MaCHOCTH Ha YTOJBHBIX TETUIOAJIEKTPOLCHTPAISIX U MOTYT OBITh
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HCIIOJIb30BAHBI IIPU IIPOCKTUPOBAHUHN, PCKOHCTPYKIHNH U OKCIUTYaTallUM CHUCTEM TPAHCIIOPTUPOBKH

TOIINBA.
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HOBOE HAIIPABJIEHUE METABOJUYECKOH NATOJOT MU
ZKNBOTHBIX B KbIPI'BI3CTAHE

HOI'OMBAEB MYKAMEBET JANBIPOBUY
JIOKTOp BeTepHHAPHBIX HayK, Ipodeccop Kadeapsl BHyTPEHHUX 00JIe3HEH KUBOTHBIX
(akynpTeTa BETEpUHAPHON MEIUIIHBI KBIPTBI3CKOT0 HAIIMOHAJIBHOTO arpapHOTro YHHBEPCUTETA
nmenu K.N.Ckpsouna
bumikek, Keipreizcran

COIO3BEKOBA 2JIHYPA YJIAHOBHA
Crynent KpIprel3ckoro HalmoHaIbHOTO arpapHoro yHusepcutera nmenu K.M.Ckpsouna
(bakynpTeTa BEeTEpUHAPHON MEIUILIUHbI
bumkek, KsIlpreizcran

Annomayusn: B cmamve npedcmagnenvl OaHHble IKCNEPUMEHMATLHO2O UCCAe008aAHUS,
NONYYEeHHble 6 VCA08UAX —IKON02UYeCcK020 Hebnazonoayyus Yyickou obracmu (pecuona)
Kuvipevizscmana. Hzyuenvi omoenvhvie Ouoceoyenomuyeckue Namoaocuu y KOpo8 U ux mejsm,
BO3HUKAIOWUE 8 Pe3yIbmame HapyueHus nueol (mpopuueckoil) yenu. - nou8a — 800d - KOPpMosble
pacmenus - xcugommvle. Ilpogedeno ucciedosanue nougwl, 800bl, KOPMOBbIX PACEHUL U KPOBU
NOOONBIMHBIX HCUBOMHBIX HA COOEPAHCAHUS 8 HUX MAKPO- U MUKDOIIEMEHMOB U MANHCETLIX MEMAILILO8,
a makoice uUxX GUIAHUE HA 300pPO6bs KOPOG-Mamepel U HO80pOd#COeHHbX mensam. Ha ocnosanuu
NOLYYEHHBIX HAVYHBIX PE3VIbMAmo8 HaAMU YCMAHOBIEHO, YMO 8 CE:3U C USMEHEHUEM HKON0SULECKOll
obcmanosku  Yyuckou obnacmu Kvipevizcmana wupoko pacnpocmpaseHo Max Hasvléaemvle
buoceoyeHomuyecKue namoniocul HCUBOMHbBIX, 0COOEHHO MaKue, KaK 0Cmeooucmpoqus Kopog u
UMMYHHblE Oepuyumvl y HOBOPOMNCOEHHBIX meaam. IOmo O00KA3aHO IKCNePUMEHMANbHbIMU
MOPGOOUOXUMUYECKUMU U UMMYHOLOSUHECKUMU UCCACO0BAHUSIMU KPOBU Y KOPOG-MaAmepel U ux
HOBOPONCOEHHBIX MENSAM.

Knwueevie  cnosa:  Kwvipevisemawn, — skonocusi, — 6uoceoyenos,  nuwesvle  yenu,
buoceoyeHomuueckas namonozus, 0CmeoOUCmpodus, UMMYHHblE Oeduyumsl, KOposa, mensimd,
MAKpPO- U MUKDPOITEMEHMbL, MsICceNble Memaivl, N046d, 600d, KOPMOBble PACHEeHUsl, KDOBb.

B cBs3u ¢ usMeHeHueM oOkpykawlie cpeabl B KbIprbi3cTaHe MNOSBWIMCH HOBBIE, paHEe
HEU3BECTHbIE  OOJIE3HW  JKUBOTHBIX,  HAa3bIBaAEMble  OHMOICOLICHOTHYECKHE  MAaTOJIOTHH.
buoreornieHoTHYECKas TATONIOTHUS — 3TO MAacCOBbIE 3a00JIEBaHUs y PACTCHUM, )KUBOTHBIX U YEIIOBEKA,
KOTOpBIE BO3HUKAIOT BCJIEICTBUE HEOJIAronpuUsITHBIX U3MEHEHMI B OuoreorieHozax (B.B. Baneros
u ap.[1], A.M. T'eprmasn [2], M. 1. Horoiibaes u ap. [4,5,6,7], A.B. Cunapesa [8], A.P.Tauposa [9],
I'"M.Tonyps [10], H.A. Ypazaes [11], N.A. IlIkyparosa [12], A.A. Dnenuerep [13] u ap.

B HacTosimiee BpeMsi M3BECTHO, Oojee TpexX IECATKOB OMOTCOLIEHOTHYECKHUX MATOJIOTHH
KHUBOTHBIX, CPEJIM HUX 0CO00€ BHHUMAHME YUYEHBIX U MPAKTUKOB MPUBJIEKAIOT Takue 3a00JieBaHuUs,
KOTOPBIC BO3HHUKAIOT B PE3yJIbTaTe HAPYIICHUS MUIIEBON (TpOPUIECKOi) IIenu: - MoYBa — BOJa —
KOPMOBBIE pacTEHHs — KUBOTHbIE. [IMIeBbIe CBA3M MEXAYy OpraHM3MaMH IOJYYWIM HAa3BaHHE
MUIIeBor (Tpoduueckoil) menu. Mexay *KUBOTHBIMH M OOBEKTaMH MX MUTaHUs (BOJa, KOPMOBBIC
pacTeHus), a MEXIy pacTeHUSIMH M OOBEKTaMH WX TUTaHusA (IMOYBa, BOJA) CJOXKUIOCH
HKOJIOTUYECKOE PpABHOBECHE, MPEMSATCTBYIONIEe BO3HUKHOBEHHIO O0JIe3HH (PH300THH), €CIIU
HapyllaeTcsi 3TO paBHOBECHE, TO BO3HUKAET T€ WJIM Jpyrue OUTreOleHOTHYECKHE IMaTOJIOTUU Y
KUBOTHBIX.

Yyiickuil pernoH KbeIprei3craHa 3aHIMAaeT OCHOBHOE MECTO B IPOMBILIJIEHHOM ITPOU3BO/ICTBE
pecnyOIvKy, 3/1eCh COCPEIOTOYCHBI KPYIHBIC MPEANPUATHS, HAPUMEDP TOJIBKO HA TEPPUTOPUU
ropoaa bumkek pabdotatorT okosio 1000 MPOMBINIICHHBIX MPEANPUITHH, Ha TepuTopun YUyHcKou
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00J1aCTH HAaXOATCS TAK)Ke HECKOJIBKO XBOCTOXpaHWINIL, Kak Ak-Tro3, Kapa-banra u pacnonosxenst
TaKye KpYyIHbIE MPOMBIIUICHHBIE TOpoa, Kak Tokmok, bumkek, Kant. OCHOBHBIMU HCTOYHHKAMH
3arps3HEHUs] OKpY’Kalllel cpeibl B 3TOM PETHOHE SIBJISETCS TOIUIMBHO-IHEPreTUYECKUN KOMILIEKC,
IIPOMBIIUIEHHBIE NPEAIPUATHS, ABTOTPAHCIOPT, KOMMYHAJIbHO-OBITOBBIM ceKTOp. OTXOIbl ITHX
HNPEeIIPUATHI MOCTOSHHO 3arpa3HAIOT OKPY)Kalollylo cpeay (IMOoYBY, BOJY, KOPMOBBIX pacTEeHUH,
BO3/lyXa), & TAKXKE OPraHU3M YEJIOBEKA U JKUBOTHBIX. OIBITHBIE X0341CTBA, I1€ MPOBOJWIN HAyYHO-
HKCIEpPMaMEHTaIbHbIE HCCIEAOBAaHUS HAXOAATCA BOJM3UM ATUX TOPOJAOB U IMPOMBIIICHHBIX
npeanpusaTuil ( 1o 2-3 km).

Matepuanbl 1 MeToabl. ONBITH NPOBOJMIN B OCEHHE-3UMHUN mepuoj (HOSOpb-MapT) Ha
KOPOBax YEpHO-MECTPOM OPOJIbI HA MTOCIIETHEM MECSIIE CTEIbHOCTH, a TAKXKE TENSATaX, I0JTyYEHHbIX
OT 3TUX KOpPOB J0 MecsayHoro Bospacta. CojepKaHHe MakKpo- U MHUKPOARJIEMEHTOB U TSXKEINbIX
METaJJIOB B II0YBE, BOJE, KOPMOBBIX PACTEHMUSX U KPOBHU KMBOTHBIX HCCJIEIOBAIU C IOMOILBIO
aTOMHO - SMHUCCHOHHOTO CIIEKTPOPOTOMETPA ¢ MHAYKTUBHO cBa3aHHOH mna3moit ICP-ATS OPTIMA
5300 DVU-ICP-MS Elan DRC. Ins Mmop¢honorn4eckux 1 OMOXUMHUECKUX HCCIIEIOBAHUN KPOBb Y
KOpOB-MaTepel U UX TeJAT (ONBITHBIX U KOHTPOJBHBIX) Opai yTpoM 10 KOpMieHus. B nenbHoi
KpPOBH OIPEAEIISIIN KOJIMYECTBO SPUTPOLIMTOB, JIEUKOLIUTOB, reMOriio0rHa, caxapa, TuM¢ponuToB, T
1 B-mumdouuToB U GarouutapHOro rnoxasatess, a B CHIBOPOTKE - 001Ul OesloK, IeTOYHOM pe3eps,
bochop, KampLuit M0 eIWHBIM YHU(PHUIUPOBAHHBIM METOJMKAM, PEKOMEHIOBAHHBIM B
BerepuHapHoil MenuuuHe W.II. Konnpaxuneiv, H.B. KypunossiM, A.I'. ManaxoBbim u ap. [3].

PesyabTaThl ucciaenoBanusi. [louBa, Boja © KOpPMOBBIE pAcCTeHHMs] KaK KOMIIOHEHT
OTIpENIeJIEeHHOr0  OMOreoneHo3a MMeeT OrpOMHOE 3HAau€HHE OCOOCHHO TMpU  H3YyYEHUH
OMOreOLlEHOTUYECKON MATOJOTUU Yy KOpoB-maTeped M ux TenaT. CpaBHUTEIbHBIE PE3YJIbTaThl
COJIepKaHUS MaKpO- U MUKPO3JIEMEHTOB B I10YBE, BOJIE, KOPMOBBIX PACTEHHUSIX U KPOBU )KUBOTHBIX B
OTIBITHBIX XO35UCTBAaX MMOKa3aHbl B Ta0uIe 1.

Tab6umna 1.

JlaHHBIe coepKaHUsl MAKPO- U MUKPO3JIeMeHTOB B I104Be, BO/ie, KOPMOBBIX PACTEHUAX

U KPOBH Y NOJONBITHBIX ’KHBOTHBIX

OnbiTHBI 00pa3en KoHTpoJabHblii 00pa3en
KPOBb KPOBb
Ne | Xumuu
n/ | ec- KHA | MOYB | BOA | KOP | KOPOB | TeisiTa | MOYBAa | BOAA | KOP | KOPOB | Tejs
m | 3JieMeH | a, a, Ma a MI/Kr | Mr/a | ma a Ta
T MI/K | Mr/Ja | mr/ MI/K
r KI r
1. | Kaasn | 9056, | 36,7 | 6,6 | 11.8m | 11,1m | 3000,0 | 70,0 | 5,0 | 12,8mr | 10,5
Hii 0 % % % Mr %
2. | ®ocho | 7850 | 0,1 | 1,5 | 29mr | 42mr | 150,0 | 0,05 | 3,5 | 6,9mr 5,2
p % % % Mr%
3. | Marum | 763,2 | 5,74 | 989, | 2,35m | 2,63m | 700,0 | 15,0 | 600, | 3,0mr 3,2
i 1 % % 0 % Mr%
4. | Kenes | 17,5 | 0,00 | 165, | 42,3mk | 30,8mx | 170,0 0,3 | 200, | 130mk | 120,5
0 7 0 r% r% 0 r% MKT
)
5. | Mea» | 0,68 | 0,00 | 7,1 | 58,2mk | 23,0mk 6,8 0,05 | 85 | 953mk | 76,4
5 r% r% r% MKT
Y%
6. | Mapra | 46,5 | 0,00 | 38,9 | 2,4mkr | 2,0mkr | 70,0 0,02 | 55,0 | 18,2mk | 12,5
HeIl 1 % % r% MKT
)
7. | Ouuxk | 1,05 | 0,00 | 26,5 | 314,2m | 245mKk 5,0 0,005 | 30,0 | 400,0m | 350,5
7 Kr% r% Kr% MKI
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%

8. | Ceaen | 0,001 | 0,02 | 0,04 | 20,0mk | 25,5mk | 0,002 | 0,03 | 0,1 | 20,5MKk | 25,6

% % % MKT

%

9. | Moau6 | 0,4 | 0,00 - 4,0Mkr | 4,0MKkr - 0,5 - 4,7Mkr | 44MK

JIeH 7 % % % %

10. | Ko6ax | 0,02 | 0,00 | 5,1 | 4,0mkr | 4,0MKr 1.3 - 7,7 | 4,5mMkr | 4,2m

bT 4 % % % Kr%

11. Hon 0,002 | 0,01 | 0,1 | 3,2mMKr | 2,4MKT 2,0 0,04 | 0,5 | 6,3mxr | 4,0
% % %

Hcxonss w3 maHHBIX TaOMUIBI 1, MOXHO TMOjaratb, 4YTO KOJWYECTBO MHOTHX MaKpO- H
MHUKPODJIEMEHTOB B IMOYBE DSKOJOTHYECKH HEOJIAromolyqdHOro OHOreoleHO3a IO CPaBHEHUIO C
0a30BBIMH TIOKA3aTEIIMH 3HAYUTEIIBHO MEHSETCS, HalpuUMep, COACP)KaHHWs MapraHila, MeEJH,
KOoOaJIbTa, JKeJe3bl, CelieHa U Hoja Topa3o MEHbIIE, a KOJU4ecTBo, (hochopa u Maraus, Ha000pOT
0O0JIBIIIE, YEM ITOPOTOBOM KOHIIEHTPAIMH. ECIIN B3SITh JaHHBIC BOJIBI MOKHO CKa3aTh, UTO COACPIKAHHE
HEKOTOPBIX AJIEMEHTOB, KaK KaJbIUi, Maruui, Gocdop, xkene3o0, Me/ib, MapraHell, CelieH, MOJIUOICH,
KOOaJIbT, HOJ CHIDKEHO, a IPYToH, KaK IIMHK He3HaunTeIpHO yBeaudeHo a0 0,007 mr/m npotus 0,005
mr/n. CopeprkaHue MaKpo- 1 MUKPOJJIEMEHTOB B KOPMOBBIX PACTEHUSX CBHJIETEIBCTBYET O TOM, UTO
OTJIeNIbHBIC TOKa3aTeu, HalpuMep, KOJIMYECTBO Kajbllus, cTaio Ooibine Ha 24,2 %, MarHus Ha
39,3% B cpaBHeHHMH ¢ HOpMOW. Jlpyrue OuoreHHBIE 3JeMEHTHI, Kak (ocdop, xkeme3o, Menb,
Maprasell, IMHK, CEJEeH, KOOAJIbT M HOJ B KOPMOBBIX PACTCHHUSIX JAHHOTO OMOTEOIleH03a OBLIH
3HAYUTEIIFHO HW)KE, 4YeM KOHTPOJIbHBIE 0Opasmbl. Takoe pasnuume COACpKaHHS MaKpo- H
MHUKpPOSJIEMEHTOB B IOYBE, BOJAE M KOPMOBBIX PACTEHHUSIX CKa3blBaeTCI B CBOIO OuYepeab Ha
KOJIMYECTBE ITHX JJIECMEHTOB B KPOBH Yy XHBOTHBIX. M3 JMaHHBIX TaOmuibl 1, Takke BUIHO, YTO
YpOBEHb OOIIEro KajbIMs B KPOBU Y OMBITHBIX KOPOB U MX TEJSAT HAXOJUTCS HA HIDKHEH TpaHule
(U3HOIOTYECKOH HOPMBI, a KOJIH4ecTBO ¢ocdopa cHu3miIoch 1o 2,9 mr% - 4,2 mr% mnpotus
6,9M1r%- 5,2Mr%, COOTBETCTBEHHO. DTO CBUJETEILCTBYET O BO3MOXHOM HAPYIIEHUH COOTHOILIECHHE
Kanplua K ¢ochopy (HOopma 2:1), T.e. COOTHONICHHE OKa3aJloCh CABHHYTHIM B CTOPOHY
npeobnaganus Kaiabius. M3 ananu3a pe3yabTaToB KPOBH M0 COAEPKAHUIO0 MUKPOIJIEMEHTOB MOKHO
OTMETHUTh, YTO TPAKTHYECKH BCE TOKa3aTeNd, 33 MCKIIFOUCHHUEM CEJICHAa HaXOIWINCh Ha KpalHe
HU3KOM YPOBHE TI0 OTHOIIEHUIO ¢ KOHTPOJILHBIMH TOoKa3aTesiMu. Jaxke coneprkanue ceneHa ObLIo
Ha HIKHEHW TpaHUIle (QU3HOJIOTHYECKON HOPMBL. DTO TOBOPHUT O TOM, YTO y OIBITHBIX JKHBOTHBIX
HapylleH MeTa0oJIu3M, OCOOEHHO MHHEpallbHBIM 0oOMeH. Takke B paMKax IKCIEPUMEHTATbHOTO
OTIBITA, MBI U3YYWJIM COJEpKaHus Tokcuieckux sneMeHtoB (Pb, Hg, Cd, Ni, As) B mouse, Boje,
KOPMOBBIX PACTEHUSAX U KPOBH Y JKUBOTHBIX (KOPOB ¥ TessT). CoriaacHo pe3yiabTaTaM HUCCIEIOBAHUS
MTOYBBI, TOKCUYIECKHE JICMEHTHI (TSKEIIbIe METaJITbl) KaK CBHHEIl PTYTh, KaIMUH, HUKEITh HAXOIATCS
B Ipejenax JOIMyCTUMOW HOPMBI 32 MCKJIIOUEHUEM MbIIbsika. CofepiKaHNe MBIIIbSIKA MPEBbIIIAeT
I[TK na 0,1 mr/kr (cm. Tab6im.2). [lpu uccnenoBanuu npod BOABI OOHAPYKEHO, YTO HCCIICTyEeMBbIC
TSDKEIIble MeTallIbl ObUIH cyiecTBeHHO Huke [IJIK mnm BooOIe HaXOAUIUCh HUXKE MPEACITHLHOTO
oOHapy>KeHHUS.

Taoauna 2.
JlaHHbIe coep:KaHUs TSAKeJbIX METAJJIOB B N0YBE, BO/Ie, KOPMOBBIX PACTEHUSIX U
KPOBH Y MOJONBITHBIX KHBOTHBIX

Ne | Xumunuec OnbITHBIN 00pazeln KoHTponbHbIH 00pazelt
n/ | Kkui MOYB | BOJIa | KOp | KpOBb MI/JI | TOYB | BOAA, | KOpMa KpPOBb, M/
II | 2JIEMEHT | a MI/n | Ma KOpo | Tens | a, MI/n MI/KT KOpOBa | TEJIST
MTI/K MI/K | Ba Ta MI/K a
r r r
1. | CBunen | 0,1 0,02 | 1,07 [ 0,03 |0,01 |03 0,03 3,0 0,1 0,1
(Pb) 6
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2. [Pryms(® [0,05 [0,01 [0,08 [0,00 [0,00 [0,1 [0,000 |0,05 0,005 | 0,005
o) 05 |03 5

3. | Kagvmit( | 0,01 | 0,00 | 0,25 | 0,00 | 0.00 | 1,0 |0,001 |03 0,03 | 0,03
Cd) 2 06 |05

4. | Huxens( | 0,05 | 0,00 | 0,99 | 0,05 [ 0,05 [40 |01 |20 0,12 |0,12
Ni) 5

5. | Mok | 0,2 | 0,04 | 0,23 0,40 | 0.40 | 0,15 0,05 |0,25 0,05 | 0,05
(As)

Hcxonst 3 Tabnuiel 2, MOXKHO IMOJIAraTh, YTO CPEIHEE COJIEPIKAHHME TSDHKENBIX METAUIOB B
KOPMOBBIX PAaCTEHMAX HE IMPEBHILACT NPEAETbHO — JOMYyCTHUMYIO KOHLEHTparui. Toibko
KOJIMYECTBO MBIIIbSKA B PACTCHUSAX JOCTHIIIO 10 Bhicuiero ypoBHs — 0,23 mr/kr npotus 0,25 mr/Kr
KOHTpOJIbHOT0 oOpasua. [Ipu aHamu3e KpoBH y KOPOB M UX TEJAT ONBITHON I'PYyMIIbl, IPEBbILICHUE
I[IAK 1o cBuHLY, pTYTH, KaJMHIO, HHUKEII0 HE YCTAHOBJIEHO, XOTS OTMEUEHO IPEBBILIECHUE
KOHIIEHTpaLuy Mblbska B 8,0 pa3, i 10 0,40 mr/in npotus 0,05Mr/1 y KOHTPOJIBHBIX KUBOTHBIX.
Pesynbratel uccienoBanusi MopHoOMOXMMUYECKUX M MMMYHOJIOTUYECKUX IOKa3aTesield KPOBH Y
TEJIAT U KOPOB-MaTepel moka3aHsl B Ta0IHUIE 3.

Tabumna 3.
MopdoduoxumMuyecKkne 1 HMMYHOJIOTHYECKHE MTOKA3aTeJIM KPOBH Y KOPOB-MaTepeil
HOBOPOK/ICHHBIX TeJISIT

Ne Buabl 3a60/1eBaHuil
n/n IHokazartenu Ocrteoguctpo KoHnTpoabHasn Nmmynnbie | KonTpoabHas
¢us xoposn rpymnmna aepuuuThI rpynmna
TEJAT
1. | DpurpoumTsl, 4,7+0,38 7,5+0,01 5,2+0,48 6,5+0,4
10"/n
2. | JlelikouuThbl, 7,2+0,07 12,05+0,01 6,2+0,62 8,0+0,3
10°/n
3. | 'emorJi006.1uH, 12,7+0,4 12,9+0,05 94,2+0,21 120,0+2,4
/o
4. | O0wmmii 0esioK, 3,90+0,29 8,6+0,03 4,07+0,12 7,90+0,16
/o
5. | Caxap, Mr% 38,2+1,48 60,0+0,31 99,8+1,23 80,9+0,02
6. | ®ochop, Mr% 2,9+0,05 6,0+0,2 6,2+0,16 7,50+0,05
7. | Kaapumii, Mr% 11,08+0,77 12,5+0,41 10,6+0,11 12,0+0,45
8. | Pe3epBHasn 37,0+4,31 66,0+0,45 42,4+0,33 53,0+1,02
1IeJI0YHOCTb,
00% CO,
9. | JlumdounTsl, 48,5+0,24 64,0+1,03 48,2+0,01 70,1+1,02
%
10. | B-numdpouursl, 13,4+1,12 16,6+0,21 12,04+0,04 22,3+0,82
%
11. | T-numdpouursl, 32,6+0,74 36,3+0,32 13,2+0,30 35,7+2,04
%
12. | ®arouurapHbl 32,2+0,04 36,0+0,01 54,2+0,03 68,0+0,05
i mokasareJib,
%

Kax BuHO U3 TaOMUIEI 3, OCHOBHBIE TIOKA3aTEIM FeMAaTOJIOTHIECKOT0 CTaTyca KPOBH Y KOPOB
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Y HOBOPOXKICHHBIX TENAT OMBITHOW TPYIIbBI MPETEPIeBalOT 3HAYNTENbHbIE U3MEHEHHS, & UMEHHO
KOJIMYECTBO JPUTPOLIUTOB, JIEMKOIUTOB U I'eMOrJI0OOMHA Y OOJBHBIX OCTEONUCTpO(HEN KOPOB U
UMMYHHBIM Je(GUIUTOM TEISIT HECKOIBKO HHUXKE, YeM KOHTPOJBHBIX (30POBBIX) KHBOTHBIX.
Haunbonee peskue paznuuust OOHApy>KEHBI IPH HCCIECIOBAaHMM OMOXMMHUYECKUX TOKa3aTesen
(obmero Oenka, caxapa, ¢ocdopa, Kaublldsg U PE3CPBHON IIETOYHOCTH) KPOBU y OOJBHBIX TIO
CPaBHEHMIO C JIaHHBIMM Yy 3/I0pPOBBIX >KMBOTHBIX. Takxe HamOojee 3aMETHOE M3MEHEHHE HaMu
YCTaHOBJICHO B MMMYHOJIOTUYECKUX IOKa3aTeIsIX KPOBU Yy TENAT OMBITHOM rpymmbl. OcoOeHHO
obmiee komudectBo JmMporuToB, B, T — numdonutel u uUX QaromuTapHbIA HHICKC HMEI0
TEHJCHINIO K CHHKCHHIO, @ 9TO CBUIETEIHCTBYET O CHIDKEHUH 3aIIUTHO — MPHUCTIOCOOUTETHHBIX
peakiuii opraHu3Ma y TeJsIT, OOJBHBIX OHMOTE€OLIEHOTUYECKOW TMATOJIOTHEH, T.6. WMMYHHBIM
nedurutoM. C 1EeNbI0 ITpeaynpexIeHUs OMOreOleHOTHUECKHUX MATOIOTHH Y )KUBOTHBIX, & TAKXKe JJIs
ONITUMH3AIIMN YKOJIOTUIECKON 00cTaHOBKH B KBIprbI3cTaHe, cCunTaeM 1enecooOpa3HbIM BHEIPUTD B
[IPAKTUKY MHHOBALIMOHHBIM HayYyHO-y4eOHBIN 3KOJ0rnuecKkuil neHTp (cMm. cxemy 1., UHYDII).
Cxema 1.
NHHOBanMOHHBIN HAYy4YHO-Y4eOHbIH dKkonorndeckuii nentp (MHYIII).

Ort/ien 1o NPOBEACHUIO HAYYHO-HCCIIEJ0BATEIbCKUE
paboThl (M3y4aercst FIKOJIOrnuecKas 00CTaHOBKA!
HOYBCHHBIE PECYPChI, PACTUTENIBHBIE PECYPChI, BO3IYX U
BOJIa, QHTPOIIOTEHHBIE (HAKTOPbI, OMOTEOLIEHOTHYECKUE
[IATOJIOTHH Y PACTEHHIl, )KUBOTHBIX H YEIOBEKA).

4 )

Or/en 1o NpoBeJICHUIO y4eOHO-00pa30BaTEIbHBIC
paboThl (OCYIIECTBIISIOTCS TOrOTOBKA U

nepekBaIn(pUKaIys CTEIHaTCTOB — GHOreoLeHOI0roB B PaspaGorka Hay4HO-060CHOBAHHBIX
0071aCTH 9KOIOTHH, HOYBOBEICHUIO, MEIHIIUHEL, HNHHOBALMOHHBIH MCPONPHUATUM 110 ONTHMHU3AUMU SKOCHCTEMBI B
BETMCAUIMHBI, THAPOJIOTHH, QaHTPOIIOJIOTHH, A TAKKE Ksiprei3crane
HepeKBanu(UKALKs CIEHHAINCTOB 110 H3Y4YCHHIO uentp (MHYII):

OUOreOeHOTHIECKOH ITAaTONOTUH Y PACTeHHUH, JKUBOTHBIX
U YeIioBeKa)

\_ J /

[Omen II0 TIPOBEICHUIO MEXIYHAPOJHOTO COTPYIHHIECTBA I/I\

TIO/ITOTOBKA MEXTyHAPOAHBIX HPOEKTOB (TECHBIE
OTyien1 1o POBEIEHNIO MH(OPMALUH, KOHCYJBTAIMH 1 COTPYIHHUYECTBA C MEXIYHAPOAHBIMH IIApTHEPAMH, KaK
MOJrOTOBKA y4eOHBIX MOCOOUi (OCBEIOMIICHHE U TIPOOH, BO3, FOHECKO, SIDA, SNF, INTAS, SCOPES,
HUH(POPMHUPOBAHNE HACEICHHUSI Yepe3 CPEICTB MACCOBOM DOAOOOH, UKAPJIA, CUMMUT, MHTL], LOGO, BBV,
nH(pOPMALKK; TIOATOTOBKA CLEHAPUEB, CHEMOK, TEMPUS, M35 u ap. IloaroroBka MexayHapOIHBIX MPOEKTOB
JIEMOHCTDPAIIMU KOPOTKUX (HIIMOB; BUJIEO PEKIAM U 10 U3y4EHHIO OMOreOlEHOTUYECKUX MATOJIOTHH Yy pacTeHui,
Hay4YHBIX OTYETOB; TIOJrOTOBKA H NEYaTh y4eOHUKOB, JKMBOTHBIX M YEJIOBEKA; 110 M3YYEHHIO TIOYBEHHBIX,
yuebHBIX 10coOuii, MoHOrpaduu, OYKIETOoB, PACTUTENBHBIX, BOIHBIX, BO3IYLIHBIX PECYPCOB U
\ PEKOMEH/IAIMH, OPOIIIOPEI 1 JIP. ). ) K AHTPOIOT€HHBIX (HAKTOPOB). j

3akaouenne. Takum  o0pa3oM, MOXHO 3aKJIIOYUTh O TOM, 4YTO  pPE3yJIbTaThl
AKCIIEPUMEHTAIIBHBIX HCCIIEI0BaHUH MTOKa3aJIl, YTO B IOYBE, BOJIE, KOPMOBBIX PACTEHHSX, a TAKKE B
KPOBH y TMOJOIBITHBIX >KUBOTHBIX, KOTOpbIE HAXOJIWJINCh B HEOJTONOIY4HbIX 30HaX Yylckoi
o0JacTH cepbE3HBIN AucOaIaHc 1Mo COAEPKaHUIO MaKpO- 1 MUKPOAJIEMEHTOB U TSKEBIX METAJJIOB!

* B nouBe 3K0J0rMYeCKU HEOJIAronoayyHoro peruona Yyiickoit o61acTu cofepKaHue Makpo-
U MUKPOSJIEMEHTOB 10 CPAaBHEHUIO C 0a30BBIMH MOKA3aTENIMU 3HAYUTEIILHO MEHSETCS, 0COOCHHO
MbllIbsika. Cogeprxanue Mplbska - 0,2 mr/kr npotus 0,1 mMr/kr.

* [Ipu ananu3e BOJBI JAHHOTO OMOreoleH03a, ObUIO BBISABIEHO, YTO COJIEP)KAaHUE KaJbIIMS,
MarHus, ¢pocdopa, xKenespl, MEAH, Mapraiia, KobanpTa, Hosa ObIIIO HUXKE MPEIEIBbHO TOMYCTUMbIX
KOHIIEHTPaLUM.

* B kopMOBBIX pacTeHUsAX Uyickoil 0071acTH, COAEPKUTCS HUXKE JOITyCTUMOTO YPOBHS TaKue
MaKpo- U MHKPOAJIEMEHTHI, Kak (ocdop, xenesa, Meb, MapraHell, HUHK, CeJieH, KOOaJIbT, o mpu
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3HAYUTEIbHOM U30BITKE APYTUX IEMEHTOB, KaK KaJbLMi, MarHUi, MbIIbSIK.

* [Ipu nccie0BaHUN KPOBU Y OINBITHBIX KMBOTHBIX YCTAHOBJIEHO, YTO YPOBEHb COACPKAHUS
BBICOKOTOKCUYHOIO 3JIEMEHTA, KaK MBIIbAK IpeBblial HopMy B 8,0 pa3, a KOJIUYECTBO
3CCEHLMAIBHBIX MUKPO3JIEMEHTOB HAXOAUIUCh B KpallHE HU3KOM YpPOBHE.

e JlucbamaHc 1NO COAEPKAHUIO MAKPO- M MMKPO3JIEMEHTOB U TXKEIBIX METAlIJIOB B
OMOTEOXNMHUYECKOHN TPOPHUECKOM MHUIIEBON IIETIN: - TOYBA — BOAA — KOPMa - )KUBOTHBIE TPUBOINT K
BO3HUKHOBEHUIO PA3IMYHBIX OMOr€OLEHOTHYECKUX MAaTOJIOTUH Yy KUBOTHBIX, KaK OCTEOUCTPO(Us
KOPOB M UMMYHHBIE 1€(DUITUTHI TEJIST.

* C 1enpl0 OpeaynpexaeHuss OMOoreoleHOTHUECKUX MAaTOJIOTMH y JKMBOTHBIX, a TAKKE JJIs

ONITUMH3AIIMU 3KOJIOTHYecKoi 00cTaHOBKH B KbIprei3crane, 1enecoodpa3sHo BHEAPUTH B TPAKTHKY
NHYOII.
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B3AUMOCBS3b CTUJIEA IPUHATUS PELLIEHUM C
NPEAITPUHUMATEJbCKUMHA HAMEPEHUSIMU CTYJIEHTOB

ITMJIMIIEHKO EJIEHA BAJIEPBEBHA
JloueHT kadeapbl 5KOHOMUYECKOH COIIMOIOTUU U TICUXOJIOTHH MTPEIITPUHUMATEIBCKON
JeATENBHOCTH benopycckoro rocy1apcTBEHHOTO 3 KOHOMUYECKOTO YHUBEPCHUTETA

PUC UPUHA AJIEKCEEBHA
CryaeHTKa COIMaIbHO-3KOHOMUYECKOT0 (haKybTeTa benopycckoro rocy1apcTBeHHOTO
HKOHOMUYECKOTO YHUBEPCUTETA

Annomauvusn: Ilpoyecc npunsamusi peuteHull uepaem 6aniCHyr poib 8 YCHeWHOU peanu3ayuu
NPeonpuUHUMAmenvckol  OessmeabHocmu.  AKmyanbHocmbs — OaHHOU — memMbl  00YCl081eHd
HeoOX00UMOCMbIO  BbIAGICHUSL  NCUXOLOSUYECKUX — O0COOEHHOCmel, GIUAIWUX HA — paszgumue
NpeonpUHUMAMeNbCKOU aKMUBHOCMU Cpedu Cmyoenmos. Yuem axmopos, 61uaowux Ha npoyecc
NpUHAMUSL peuerull, no3eoaum paspabomams Oonee d¢hhexmusHvle cmpamecuu ONMUMUAYUU
npogheccUuoHanbHo20 U  JTUYHOCMHO20 pa3eumus cmyoewmos. B cmamve ananusupyromcs
pe3yiomamsl  onpoca cmyoenmos YO «bI DYy, nposedennoco 6 oxkmsaope 2025 200a u
HAnpasieHHo20 HA U3YYeHUue 63aUMOCEA3U CMmuaeld NPUHAMUSA peleHull U NpeoOnpPUHUMAMEeNbCKUX
Hamepenutl — cmyoenyeckot — monooexcu.  Ilonyuennvle — 9KCnepuMeHmanvbHvie  OaHHble
C8UOEmMeNbCmBYIOm 0 MOM, YMO Haaudue KOHCMPYKMUBHO2O0 U PAYUOHANIbHO20 CMUJISL NPUHAMUS
PpeeHull 3HAYUMeNIbHO Cnocoocmeyen @GOpMUpPOSarHUud U pPa3gUmMuilo NPeonpUHUMAMenbCKUX
HamepeHull y CMmyO0eHmos, No8blulas UX 20MOBHOCHb K peanu3ayuu OusHec-uHuYuamue u ycneuHou
aoanmayuu 8 YCi08UsX COBPEMEHHOU IKOHOMUKUL.

Knwoueevie cnosa: npumamue  peweHuil,  NpeONPUHUMAMENbCKAS  0esmeNbHOCb,
NPeONPUHUMAMENbCKUE HAMEPEHUsl, TUYHOCMb CIYOeHmMA, CIUIU NPUHAMUSL DeUeHUll

[Ipouiecc mpuHATHE pPElIEHU — 3TO TPATUIIMOHHO MEXIUCIUIUIMHAPHAS Mpo0ieMa, KOTOpoit
3aHUMAIOTCS TICUXOJIOTH, MAaTEMATHKH, SKOHOMHUCTHI U CIICIIHAJIUCTHI TI0 TpobiieMaM yripaBieHus. B
MICUXOJIOTMYECKON HayKe MOJ MPUHATHEM PEUICHUN MOHUMAETCS CIOKHBIN, MHOTOKOMITOHEHTHBIM
KOTHUTHUBHBIN IPOLIECC, BKIIOYAIOMUN B ce0s WACHTHUPHUKAUIO MpoOiembl, cOOp U aHaIu3
nH(pOopMaInH, BEIPaOOTKY aIbTEPHATUB, UX OIEHKY C YY€TOM PUCKOB U MPEANOUYTEHUI, U, HAKOHEII,
BbIOOP ONTHUMAJILHOTO BapHUaHTa.

OnHUMU M3 TEPBBIX OTCBUIOK K IMCHXOJIOTMYECKUM acHEKTaM MPHUHATUS PELIEHUH MOXKHO
cuuTaTh paboThl aMEpPUKAHCKOIrO Icuxojiora Yopaa OaBapjaca, NPEACTABISIOLIEIO TEOPHUIO
MPUHITHS PEIICHUH KaK WCCIENOBATeNLCKYI0O TeMy B O0JAacTH TICHXOJIOTHH. JJBapiAc CTal
OCHOBOIOJIO)KHUKOM HCCJIEI0BAaHUNH OCOOEHHOCTEH pEeaJbHOTO YEJOBEUECKOro IOBEIEHUS B
CUTYyallUl MPUHATHUS PELICHUs, CYyThb KOTOPBIX /10 HACTOSIIETO BPEMEHU CBOAMTCS K BBISCHEHUIO
XapakTepa U CyTH OTKJIOHEHUW PEalIbHbIX PEIICHUH OT UAeaIbHbIX, pAallMOHAIBHBIX MOJIee [5].

B mHacrosmiee Bpemst o0mmias Teopus MPHUHITHS PELICHUH, pa3paboTaHHass HA OCHOBE
MaTeMaTUYEeCKUX METOJ0B U (POPMaJIbHOM JIOTUKH, UCIOJB3YETCSl MPAKTUYECKU BO BCeX 00JACTsIX
HayKd M UMEET MPEANOChUIKH JJii IIHUPOKOro pacmpoctpaHeHus. C MO3UMLUU JAHHOM TeopuUu
MIPUHSITHE PEIIeHUH — 3TO BEIOOP HanboJsiee NpeAnoYTUTEIbHON albTepHATHUBBIL.

CyIIHOCTh MOHATHS KIPUHATUS PEIICHUID UMEET CBOM OCOOCHHOCTH TPAKTOBKH B PA3IMYHBIX
oOnacTsX Hayku. B mcuxojoruu mpuHSATHE pElIeHMH paccMaTpUBAaeTCsl Kak ATall Ba)KHOTO aKTa,
BKJIIOYAIOIIETO0 TaKUE ICUXWYECKUE KOMIIOHEHTHI, KaK LM, OIEHKH, MOTHUBBI, YCTAHOBKH.
OteuectBennbiii nicuxojior JI.C. BwIroTCKHE paccMaTpuBaeT MNPUHATHE pEHICHUN Kak (Gopmy
B3aMMO/JICHCTBUS ¥ COTPYAHUYECTBA MEKIY JTIOABMHU, U KaK (PYHKIIHIO TICUXOJIOTUHU JIMIHOCTH [2].

[TpunsaTHe penieHnus — NPOIyKT CIOKHOTO UCTOPUUYECKOTO U OHTOT€HETUYECKOT0 Pa3BUTHS, B
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X0JIe¢ KOTOPOTO MEHSIOTCS ero ¢opMbl. PazBuToil mporecc NpuUHATHS pPElIeHUN XapaKTepHu3yeTcs
MePEeKUBAHUEM BHYTPEHHEH CBOOOIBI.

B nenaroruke uccnenosarenp JI. MaHH NmOHMMAaeT MOJ NPUHATHEM PEIICHHM CIIOXHBIN
MPOLIECC, BKIIIOYAIOIIMIA B ce0si TIOUCK M 00paboTKy MH(POpPMAIUU ISl OTHICKAHUS JIOIMYCTUMBIX
BapuaHTOB [7].

[Iponiecc npunATHE perieHuil B Mpo(eCcCHOHANBHON NeSTeNTFHOCTH (BHE 3aBUCUMOCTH OT €€
cnenudukn) omnpeaensercs ncuxonorom A.B. KapnoBsiM kak m11000H BBIOOp OJHOTO U3
aJIbTEPHATUBHBIX CIIOCOOOB BBIXOJIAa W3 CHUTyallUid HEOMPEACIICHHOCTH W €ro peajn3aldd B
UCIIOJHUTENIbCKUX AeUCTBUSIX CyOBekTa [3].

Baxnyio  ponb B HCCIEOBAaHWUM  MPEANPUHUMATEIBLCTBA  UTPaeT  M3yYCHHUE
MpEeANPUHUMATEIECKUX HAMEPEHUH, NPEACTABIAIOMUX CO00M MPEANnOoChUIKA (HaKTHUECKOTO
MOBEICHUS Y€JI0BEKA U OTPAXKAIOT CTEIECHb, B KOTOPOM JIFOJIU MIPOSBIISIIOT MOTHUBAIIUIO M TOTOBHOCTD
MpUIaraTh yCWINA JUI OCYIIECTBICHUS TaKOTo noBeaeHus [1].

OmHUM W3 TEPBBIX HCCIEIOBATENCH, OOPATUBIIMXCS K U3YYCHUIO MPEANPUHUMATEIHECKUX
Hamepenuii, sBiseTcs b. bepa, cormacHo kKoTopoMy HaMmepeHHs MPEACTaBIAIOT co00M Takoe
COCTOSIHME€ CO3HAaHUSA HMHIMBHIA, KOTOPOE HANpPABISIET €ro BHUMAHWE, ONBIT U JCUCTBUS Ha
JOCTH>KEHHE MOCTaBJICHHBIX Lienel. [Ipennpunumarensckie HAMEpEeHHsl HalpaBlIeHbl HA CO3/IaHHE
HOBOU ()MPMBI UM HOBBIX IIEHHOCTEHN B YK€ cyliecTBytomel hupme [4].

Hpyrue uccrnenoBarenu ONPEACNAIOT MPEINPUHUMATEICKHE HAMEPEHUS KaK KOHKPETHBIE
NEeNCTBUSI MHIMBH/IA, HAIIPABIIEHHBIC HA OTKPHITHE HOBOTO On3Heca [6].

[IpennpuHuMaTensckue  HaMepeHHs  cly>)kaT ~ Ooliee  CHIIBHOM  MPeanoChUIKON
MPEANPUHUMATEIBCKOTO TIOBEACHUS 10 CPaBHEHUIO C JPYTUMU TEPEMEHHBIMH, TaKHUMH KakK
YCTaHOBKH, YOEXKICHHS WM JIMYHOCTHBIE 4epThl. [IpeAnpuHUMATENbCKHE HaMEpPEeHHsl YacTo
MIPEBPAIIAIOTCS B peaibHbIC JCHCTBUS U, B CBOIO OUEPEIh, TPUBOJIST K POCTY MPEATPHUHIMATEIHCKOM
akTUBHOCTU. VccienoBaHne HaMEpeHUI 3aHMMAaThCsl MPEANPUHUMATENbCKON JESTENbHOCTHIO U
n3yueHue (HaKTOpoOB, CIOCOOCTBYIOMIMX (OPMHUPOBAHHUIO MPEANPUHUMATEILCKIUX HaMEPEHUH,
B)KHBI JIJI1 IOHUMaHUS IPENPUHUMATEIBCKOTO TOBECHUS U MPEANPUHUMATEIbCKON aKTUBHOCTH.

Hamu Oplm0o TIpOBENEHO WHCCIIEIOBAaHWE B3aWMOCBSI3U CTHJICH TIPUHSTHS PEIICHHH |
MpeANPUHIMATEIECKUX HAMEPEHUN CTYIEHTOB, KOTOPOE OCYIIECTBISUIOCH B OKTa0pe 2025 rona Ha
6aze YO «benopycckuil rocyaapCTBEHHbIH SKOHOMUYECKUN YHUBEPCUTET», B paMKaX KOTOpPOTO
6bu10 onporeHo 39 pecrnoHIeHTOB B Bo3pacte 18-22 net. BoiOopouHasi COBOKYIHOCTh CTPOMIACH C
Y4E€TOM I'€HJIEPHBIX U BO3PACTHBIX OCOOCHHOCTEN N3yyaeMo IpyMIbl CTYICHUECKONH MOJIOIEHKH.

C nomoripio MensO0ypHCKOT0 ONPOCHUKA MPUHSATHS PEIICHUN CPeIH CTYICHTOB OBLIT BBISIBIICH
MoKa3arTesb M0 WHAUBUAYAIbHOMY CTUIIIO MPUHATHS pelieHuid. B pesynbrare nccnenoBanus ObLIO
YCTaHOBJICHO, YTO CPEIHUH IMOKa3aTelh YPOBHS BBIPAXKEHHOCTH MO MIKane «bAUTensHOCTH» OBLI
BbIsIBJIEH y S5 wucnbityeMbix (13%); BbICOKMII YpOBEHb BBIpaKEHHOCTH ObUl BbIsIBIEH y 34
ucnbITyeMbix (87%) (puc. 1).

CpeaHwuii ypoBEHb BblPaKEHHOCTU

87% 5
BbICOKMI1 ypOBEHb BbIpaXKeHHOCTH

Pucynok 1. Pacnipenesienne nokasareJsieil 0iMTeJIbHOCTH Y CTY/ICHTOB
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UeM BbIIIE TIOKa3aTedb OAMTEIBHOCTH, TeM 0OJee CHCTEMHO M OTBETCTBEHHO CTYICHTBHI
HNOJIXOAST K NpUHATHIO perieHuil. Takoll moaxon xapakTepu3yercs IiyOOKUM aHaJIU30M CUTYalUH,
TIIATEIbHBIM COOpOM HMH(MOpMAM W BCECTOPOHHEH OIEHKOM anbTepHaTuB. CTYACHTHI
UCIBITHIBAIOT BHYTPEHHIOIO MOTPEOHOCTh B (YHIAMEHTAIbHO OOOCHOBAaHHBIX U YCTOMYMBBIX K
BHEIIIHEH KPUTHUKE PEIICHHUSX.

Ilo mepe cHmKeHMA MOKa3aTeNns OIUTENBHOCTH HAOMIONAeTCA IMEpexo] OT CHUCTEMHOIO
MOJX0a K CUTyaTHUBHOMY. lIpu cpemHNX 3HAYEHUSAX MPOSIBISIECTCS M30MPATEIBHOCTh — CTPATETHS
HCIIOJIb3YETCSl MPEUMYILECTBEHHO B CIIOKHBIX CUTyalUsX, TOIZAa KaK B IOBCEIHEBHBIX BOIPOCAX
peleHus IPHHUMAIOTCS 00JIee OTIEPaTHBHO.

W3ydenue ctuiis npuHsaTHA perieHuil «l30eranue» Mo3BOJIMIO YCTAaHOBUTh, YTO B JIaHHOU
BBIOOpKE 3TOT CTHIIL BeTpevaercs y 10 ucnbiryemsix (26%) Ha HU3KOM YPOBHE BBIPAKEHHOCTH; y 22
ucnbITyeMblx (56%) Ha cpenHem ypoBHe My 7 ucnbeltyeMmbix (18%) Ha BBICOKOM YypOBHE
BBIpOXXEHHOCTHU (pHC. 2).

B HU3KMI ypOBEHb BbipaXKeHHOCTH
B CpefHWI YypOBEHb BbIPaKEHHOCTH

BbICOKMIA YpOBEHb BbipaXKeHHOCTU

Pucynok 2. Pacnipenenenne noka3sareeii n3deranusi y cTyJ1eHTOB

Uem cunpHee BBIpaKE€H IOKa3aTeslb M30eraHus, TeM Ooyiee BBIPAKEHHYIO U TOCTOSHHYIO
CTPATEeTuI0 YKIOHEHHs OT NPUHATHS PEILICHUIl AEMOHCTPUPYIOT CTYAEHTBI. DTO MPOSABISETCS B
OTKJIaJIbIBAHUN BbIOOpA, AKTUBHOM IIOMCKE MPUYUH JJIs OTCPOUYKU U CTPEMIICHHU HNEPENOKUTh
OTBETCTBEHHOCTh Ha JpPYyrux Jofaeil wim oOcrtoATenbcTBa. Takoe MOBeIEHHE MPUBOAUT K
HAKOIUICHUIO HEPELIEHHBIX MpOoOJieM, CTpecCy M OrpPaHUYEHHUIO JUYHOCTHOI'O POCTa, MOCKOJIBKY
KIIIOYEBbIE PEIIEHHs YaCTO MPUHUMAIOTCS] BHEITHUMU CHJIAMH WIHM IPOCTO HE PUHUMAIOTCS.

Uem HIKE TIOKa3aTelnb W30eranus, TeM 0ojiee OTBETCTBEHHO M aKTUBHO CTYACHTHI MOIXOIAT K
HeoOXxoauMocT BbiOOpa. OHM MeHee CKJIOHHBI OTKJIAJbIBaTh pELICHHUS WM IepeKiaiblBaTh
OTBETCTBEHHOCTb U MPU3HAIOT HEOOXOAUMOCTh CAMOCTOSITEIILHOTO BHIOOPA.

[Ipu w3yuenun ctuias npuHsATHA pewmieHuid «IIpokpacTuHanus» cpeau CTYICHTOB OBLIO
BBISIBJIEHO, YTO y 8 uctbITyeMbIX (20%) AaHHBIN CTUIIbL UMEET HU3KUN YPOBEHb BBIPAKEHHOCTH; y 21
ucnsityemoro (54%) — cpeanuii ypoBenb M y 10 wucnbityembix (26%) — BBICOKHI ypOBEHB
BBIpaXeHHOCTH (pHC. 3).
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M HY3KMIN ypOBEHb BbIPaXKEHHOCTU
B CpefHWiA ypOBEHb BbipaXKeHHOCTH

1 BbICOKMI YpOBEHb BbIpaXKEHHOCTU

Pucynok 3. Pacnpenesienne nokasareJieil NpOKPaCTUHALMHU Y CTYIEHTOB

Uewm BbINIE MOKA3aTeNb MPOKPACTHHAIIMU, TeM 0oJiee BBIPAXKCHHOH Yy CTYJIEHTOB B JaHHOU
BbIOOpKE CTAHOBUTCSA TEHJEHIMS K OTKJIAABIBAHMIO PEIEHHH, Ja)ke MpH MOJHOM OCO3HAHMU HMX
BaXHOCTH U HEOOXOUMOCTH. DTO YCTOWYMBAs MTOBEIEHYECKAsT MOJIEIIb IPOSIBISCTCS B PETYISIPHOM
MEPeHOCe CPOKOB, CHUCTEMATUYECKOM HAKOIUICHMHM HEPEIIEHHBIX 3aJa4 U 3aMETHOM CHIDKEHUU
o01Iel MpoAyKTUBHOCTH. B KauecTBe OCHOBHBIX IICUXOJIOTHYECKUX MPEATIOCHUIOK TAKOTO TIOBEACHUS
BBICTYNAlOT HEYBEPEHHOCTb B COOCTBEHHBIX CHJIaX, HEJOCTATOK BHYTPEHHEH MOTHUBALMU U
MIOBBILICHHBIN YPOBEHb CTpECCa.

B ciydae cna0oii BeIpa)keHHOCTH ITPOKPACTUHALIMU CTYAE€HTHI MPOLIE U TUCIUIIIIMHUPOBAaHHEE
MOAXOJAT K IPUHATHUIO PELLIEHUI, YTO MO3BOJISIET UM CBOEBPEMEHHO BBINIOJHATH 3aJaHusl U U30erathb
3agepxkek. Takue oOydaromuecs >(QQEKTHBHO YNpaBISAIOT CBOMM BpPEMEHEM, CTapaloTcsl He
HAKaIlJIMBaTh HEBBIIOJHEHHBIE 3aJauyd M yMEKT [PUHUMATh pEUIEHUS B  YCJIOBHAX
HEONPEICIEHHOCTH, ONMPAsCh HA aHAIU3 U ONbIT. VX OTBETCTBEHHOCTh M CaMOIMCLUIUIMHA
CHOCOOCTBYIOT OoJiee HAJEKHOW amalTalii K CIOXHBIM CHUTyallsiM ¥ TOBBIIAIOT IIAHCHI
JOCTHKCHMS LIETIEH.

N3yuenue ctuns npunatus pereHuil «CBepXOIUTENbHOCTD» MO3BOJIMIO YCTAHOBUTH, YTO B
JaHHOM BBIOOpKE OTOT CTWIb BeTpeuaeTcss y S5 wucnbiTyeMblx (13%) Ha HHU3KOM YypOBHE
BBIpaXXEHHOCTH; Yy 29 ucnbiTyeMbIX (74%) Ha cpeiHeM ypoBHE Uy 5 ucnibiTyeMbIxX (13%) Ha BbICOKOM
YpOBHE BBIPAXXKEHHOCTH (pHC. 4).

13% © 13%

B H13KUIM ypoBEHb BblpaXKEHHOCTH
B CpegHuiA YpOBEHb BbipaXKeHHOCTH

1 BbICOKMI1 YpOBEHb BbIPaXKeHHOCTU

Pucynok 4. Pacnpenesienue nokasareJieii CBepX0IMTeJIbHOCTH Y CTY/IEHTOB

[Ipu 3HAYNTENHHOW BBIPAKCHHOCTH TIOKA3aTeNs 1O JAHHOW INKajie HAOJFOAeTCs CHIIBbHOE
MPOSIBIICHUE CTPEMIICHUS K TOTAJbHOMY KOHTPOJIO U HM30BITOUHOMY aHalu3y CUTyauuu. Takue
CTYJIEHTBl 3a4acTyl0 3aCTPEBAlOT B TIOCTOSHHBIX TIOWUCKAaX «HUJEAJIBHOTO» PpEUICHUs, YacTo
MEPEenpoBEPSIIOT HMH(GOPMALIMIO, THITASACH HCKIIOUUTH JIOOYI0 BEPOSTHOCTh OMIMOKH WM
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HEU3BECTHOCTH. B pesynbTate, momoOHasi AEATEIbHOCTh COMPOBOXKAAECTCS BBICOKUM YpPOBHEM
TPEBOKHOCTH M OECITOKOMCTBA, 0OCOOCHHO B CUTYyAIIHSIX, TPEOYIOMUX OBICTPOTO IPUHSTHS PEIICHUH.
Takoe moBeneHre MOXKET MPUBOAUTH K SMOIIMOHATHLHOMY MCTOIIECHHUIO, HEJOCHITAHUIO U CTPECCaM,
a TaKXKe yXYIIICHUIO KauecTBa MPUHATHIX PEUICHUH, TaK KaK IMOCTOSHHAS Neperpyska JeTalsiMi U
CTpeMJICHHE K COBEPIIEHHON TOUHOCTH MEUIAIOT O0BEKTUBHOM OIICHKE CUTYaIUH.

[To Mepe cHMXEHUSI CBEPXOAUTEILHOCTH Y CTYACHTOB IMOSIBISETCS CIIOCOOHOCTh MPUHUMATH
peuienus 0e3 U3MUINHEH TPEBOXKHOCTH, CTpaxa M OTNISAIKM Ha KAyl MEJKYIO JeTalb. Takue
CTYACHTBI TIPUOOPETAIOT HABBIK aJIEKBATHOW OIICHKH CHTYallUd, YMEIOT OTACJATH JIEHCTBHTEIBHO
BOXHYIO MH(POPMAIUMIO OT BTOPOCTEIIEHHOW M HE CTPEMSTCS K HEJOCTIKUMOMY Hieaily. ITo
MO3BOJISIET MM OCTaBaThcs Ooyiee MPOAYKTHUBHBIMH, NPUHUMATh pPEIICHHs ObicTpee W Ooee
YBEPEHHO, COXPaHssl IPU TOM SMOLIMOHAIBHYIO CTAOUIBHOCTD B IPOLIECCE MPUHSATHS PELICHHA.

HccnenoBanne mpeAnpUHUMATENECKUX HAMEPEHHUH CTYACHTOB MPOBOAMIIOCH C TMOMOIIBIO
METOJIMKH AMArHOCTUKH TOTOBHOCTH K MpeanpuHuMaTtenbckon nestenbHoctd E.K. Kinmosoii. B
pe3yibTaTe UCCieI0BaHus ObUIO BBISIBICHO, YTO HU3KHI YPOBEHB BHIPAKEHHOCTH IO JJAHHOM IIKae
BcTpeuaercss y 17 crynentoB (44%); moHmkeHHbINH ypoBeHb — y 12 ctyaeHtoB (31%); cpennwmii
ypoBeHb — y 6 (15%); NOBbIILIEHHBIH YpOBEHDb BbIpaxkeHHOCTU — Y 4 cTyaeHToB (10%) (puc. 5).

18
16

14
B HW3KMI ypOBEHb BblpaXKeHHOCTH
12

10 H [MOHMXEHHbI YPOBEHb BblPasKeHHOCTH

oo

CpepHuii ypoBEHb BbIPaXKEHHOCTU

)]

H

MOBbILWEHHbI YPOBEHb BbIpaXKEHHOCTH

N

MpesnpYHUMATENbCKAA MHTEHUMA

Pucynok S. Pacnpenesienue nmokasareseil npeAnpUHIMATE]IbCKON HHTEHUHH Y
CTY/ICHTOB

MOXHO YCTaHOBHUTb, YTO YPOBEHb MPEANPUHUMATEIBCKUX HAMEPEHUH Yy CTYIEHTOB
BappupyeTcs. Y OOJBUIMHCTBA CTYACHTOB 3a(UKCUPOBAH HU3KMA U MOHMKEHHBIH YpOBEHb
BBIPAXKEHHOCTH, YTO YKa3blBAET HA JIOMUHHUPOBAHUE KAPbEPHBIX OPUEHTALIMM, HE CBSI3aHHBIX C
CO3JJaHUEM COOCTBEHHOTO Om3HEeca. DTO MOXET O3HaudaTh, YTO OCHOBHAs Macca y4yalluxcsl BHIIUT
cBoe mpodeccuoHanmpbHOEe Oyaymiee B pOIU TpeAcTaBuTeNeld apyrux mnpodeccuii, He
MIpeNoiaralouX IpeanpUHUMATEIbCKUX PUCKOB.

Hanuuue manoil 101 UCTIBITYEMBIX CO CpeIHUM (6 4eTOBEK) M MOBBINICHHBIM (4 YelloBeKa)
YPOBHEM HHTEHIMH TIO3BOJIIET BBLACIUTH LEJIEBYIO TpyMIy, IOTEHUUAIbHO TOTOBYIO K
NpEANPUHUMATENbCKON JEATEIbHOCTH. OJTHU CTYIEHTHI MOTYT JE€MOHCTPUPOBATH MOTHBALIUIO
JOCTHXKEHHs ycIieXa M HaCTOMYMBOCTb B JIOCTH)KEHUU MOCTaBJICHHBIX LENSIX, YTO COOTBETCTBYET
MOPTPETY MOTEHLUUAILHOTO MPEANPUHUMATEIIA.

Omnupasice Ha  pe3yJbTaThl CTAaTUCTHYECKOM 00paOOTKH, OBLIO  BBISIBICHO, YTO
MpeANPUHUMATEIbCKAE HAMEPEHUSI CTYJIEHTOB CBSI3aHbI C TAKUM CTUJIEM MPUHSATUS PEIICHUN KaK
«bautenpHOCTEY (KO3 dUIHEeHT Koppessiiuu r = 0,474, 9TO TOBOPUT O CTATUCTUYCCKH 3HAYMMOU
CBSI3U MEX]ly JaHHBIMU Moka3arensiMu). CUCTEMHBIN U aHATUTHYECKUHN MOAXO0J, XapaKTepHBIA 1Jis
CTWJIA  TpHUHATHS  pemieHud  «bauTenbHOCTH»,  ABIAETCA  KIIOYEBBIM  KOMIIOHEHTOM
MPEANPUHIMATEIECKOTO MBIIIIICHHS. DTO MOXKET BBIPAXKATHCS B TIIATEIHHOM aHAIN3e HH()OpPMAIIHH,
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OLICHKE alIbTEPHATUB U CTPEMJICHUU K 00OCHOBAHHBIM BBIBOJIAM, YTO CO3/IA€T MPOYHYIO OCHOBY IS
(dbopMHUpOBaHUS MPENNTPUHUMATEIBCKUX ycTpemiaeHud. CTyIeHTHI, IEMOHCTPUPYIOIINE BBICOKYIO
OIUTEIBHOCTh, MO CBOEH KOTHUTHUBHOW MPHUPOJE CKIOHHBI K TOMY THITy MBIIUICHUS, KOTOPBIN
HEOOXOAUM ISl YCHEIIHOW MPEeANPHHUMATEIBCKONW AEATEIBHOCTH — OHHM CIIOCOOHBI OOBEKTUBHO
OLICHHUBATh PHUCKH, MPOCUUTHIBATH MOCIEACTBHS PEUICHU U BhICTpAaUBaTh CTPATETHUIO JOCTHXKEHUS
Lesen.

CBs13b MEXIy CTHIIAMU NpuHATUS petnenuii «M36eranue» (r = 0,103), «[Ipokpactunanms» (r =
0,026) 1 «CBepxOaurtensHOCTHY (1 = 0,126) HE JOCTHUIIA YPOBHS CTATUCTHYECKON 3HAUUMOCTH. DTO
OOBSICHSIETCS TEM, UTO JIaHHbIE CTUJIM HE CIIOCOOCTBYIOT Pa3BUTHIO MHUIIMATUBHOCTH, CKIIOHHOCTH K
pHUCKaM WM TUIAHOMEPHOMY aHalu3y, HEOOXOAMMBIX i (POPMUPOBAHHS TPEATPUHUMATEIHCKON
MOTHBAIMK. Takue JMYHOCTHBIE OCOOCHHOCTH JINOO OTpa)karoT CUTyaTHBHBIC PEaKIMH, JHO0 He
OKa3bIBaIOT CYIECTBEHHOI'O BJIMSHUS Ha PEILIEHUE O MPEANPUHUMATENBCKON AESITEIBbHOCTH, YTO
MOATBEPIKIAETCS Pe3yIbTaTaMU KOPPEJSIIMU, HE TOCTUTAIOIIMMHU CTATUCTUYECKONW 3HAYMMOCTH.

JlaHHbBIE 3THX UCCIIEI0BAHUN MTO3BOJISIIOT C YBEPEHHOCTBIO YTBEPKIATh, YTO CPEAM PA3IMUHBIX
CTWJIEH MPUHATHA PEIICHUI TOJIBKO PalMOHAJIBHBIN CTUJIb OKa3bIBa€T 3HAYMTEIBHOE BIMSHHUE Ha
¢bopMUpOBaHME U pa3BUTUE MPEANPUHUMATEILCKUX HaMEpPeHHH Yy CTyJeHTOB. VIMeHHO OH
CHOCOOCTBYET Pa3BUTHI0 MHMLMATHUBHOCTH, aHAIUTUYECKOMY IOAXOJY U TOTOBHOCTH K pPHUCKaM,
HEO0OXOIMMBIM /Il YCIIEIIHOM peanu3aniy Ou3Hec-uHUINAaTHB.

Takum oOpa3zoM, mpolecc TNPUHATUA PELICHUH NpeAcTaBiIsieT CcOO0OW  CIOXKHBIN
MHOTOKOMIIOHEHTHBI ~ TICUXOJIOTUYECKUH  MEXaHU3M,  HMHTETPUPYIOIIMA  KOTHUTUBHBIE,
SMOLMOHAJIbHBIE U BOJIEBBIE ACTIEKThI ICUXUYECKOH IeITeIbHOCTH, ONpeAestomuil 3 HeKTUBHOCTh
KaK MpeANpUHUMATENbCKON JIeATeIbHOCTH, TaK M JMYHOCTHOIO M IPO(eCcCHOHATBHOTO Pa3BUTHUS
CTYJEHTOB. B mpeanpuHuMaTebcKOM KOHTEKCTE WHAMBHyaJIbHbIE CTUIM NPUHATUS DPELIEHUN
HEMOCPEJCTBEHHO BIUSAIOT HAa CTPAaTerHMYeCcKOe IUIAHWPOBAHME, OLEHKY PHUCKOB M peau3aluio
MPEeANPUHIMATEIECKUX HAMEPEHUH, BBICTYMAas KPUTUYECKH BAXKHBIM (DAKTOPOM YCHEIIHOCTH
KOMMEPUECKHX HauWHaHUH.
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PA3BUTHUE 3EJEHON» DKOHOMMUKHU - BYIYIIEE TAT)KUKUCTAHA

PAY®OB P.H.
K.T.H., IOIEHT Kadeapsl ¢puznueckoit reorpaduu TaKUKCKOTO rOCy/1apCTBEHHOTO
IeJarorMueckoro ynusepcurera uM. Caapuaaria AnHM.

KYJIMATOBA JI.C.
accucTeHT Kadeaps! puzndeckont reorpadun TamKUKCKOTO
roCyJapCTBEHHOIO ME€JarorMuecKoro ynusepcurera uM. Caapuaanaa AiHu.

XHUJIAPOB I"OJINBI)KOH TOIIMYPOJOBUY
ctp. npenoaasatenb kadeapsl MIIb Tamkukckoro rocyapcTBEHHOTO TIEaroruaeckoro
yHuBepcurera uM. CaapuaanHa AiHU.

Aunnomayus. /[annoi cmamovu paccmampusaemcs 0 MexicoyHapooHbliX npoodiemax, Komopwie
8 HACmosuee 8peMsl CHUMaemcst 2100aIbHbIM. IMo «3e1EHasi IKOHOMUKAY.

Baoicnvimu  uepmamu  «3e1€HOU  IKOHOMUKUY ABIAIOMCA.  IheKmusrHoe UCnoib308anue
NPUPOOHBIX PECYPCO8, COXPAHEHUe U YEeTUYeHUe NPUPOOHO20 KANUMALA, YMEeHbUUEHUE 3a2PA3HEeHUS,
MUHUMUZAYUSA  AHMPONOSEHHLIX HASPY30K HA IKOCUCMEMY, HU3Kue YalepooHble 6blOpOCyl,
npeodomepaujerue ympamol 3KOCUCTEMHBIX YCIye U OUOPA3HO00Pa3ust, POCH 00X0008 U 3AHAMOCHI.
B 6onee npocmom nonumanuu «3eienas IKOHOMUKA» - IMO IKOHOMUKA C HUSKUMU 8blOPOCAMU
VenepoOHbIX COeOUHEeHUl, IPhHeKmuUHO UCTOIB3VIOWAsL PeCYPCbL U OMBEUAIOWAsl UHMEPeCcam 8Ce20
obwecmea. Ilpu makoi MoOenu IKOHOMUKU OONHCeH COXPAHAMbCA, VEeIUdUeamvpcs U
B0CCMAHABIUBAMBCS NPUPOOHDBIL KANUMAL KAK 8ANCHEUWUL IKOHOMUYECKULL AKMUB U UCTNOYHUK
0bwecmeenHvlx Onae.

Knrwuesvte cnosa: mepmun, 600a, connya, gemep, pecypc, SKOCUCMeEMA, 3e1EHOU IKOHOMUKA,
ammocgepa, suepeus, X0353UCME0, MPAHCNOPM, €0, TeOHUK, 0CAOKA, CMOK, PEKd.

Abstract: This article discusses international issues that are currently considered global. This
is a "Green Economy". Important features of the "green economy" are: efficient use of natural
resources, conservation and increase of natural capital, reduction of pollution, minimization of
anthropogenic loads on the ecosystem, low carbon emissions, prevention of loss of ecosystem services
and biodiversity, income and employment growth. In a simpler sense, a "green economy" is an
economy with low carbon emissions, using resources efficiently and meeting the interests of the whole
society. With such an economic model, natural capital should be preserved, increased and restored
as an important economic asset and a source of public goods.

Key words: term, water, sun, wind, resource, ecosystem, green economy, atmosphere, energy,
agriculture, transport, ice, glacier, sediment, runoff, river.

B nocnennue necAaTuneTus B MEXKIyHAPOJHBIX JTOKYMEHTAX TEPMHUHbBI «3€JIEHAsE SHEPIeTHKAY,
«3en€Hasl MPOMBIIIIICHHOCTBY, «3€JIEHBIE PBIHKNY, «3€JIEHBIC padoune MECTay M APYrue TEPMHUHBI
4acTO yNOTPEOISIOTCS CO CIIOBOM «3eNIEHBIeY. J[a’ke B HEKOTOPHIX HCTOYHUKAX YIIOMUHACTCS TEPMHUH
«3€JICHbIE HMHHOBALIMM», TMOJI KOTOPHIM IIOHUMAIOTCSI HOBBIE TEXHOJOTHMM C MHUHHUMAaJIbHBIM
BO3JICHCTBUEM Ha OKPYIKAIOUIYIO cpedy. B ToM uucie anbTepHaTHBHBIE BO30OHOBISIEMbIE HCTOUHUKU
sHepruu (BoJa, COJHIIE, BETEP), FICKTPOMOOUIIH, OMOTOTUIUBO U Jp.

B 1ieniom nonsTHE «3€NeHas SKOHOMHKA BKJIFOYAET B CEOSI TAKYIO IKOHOMUYECKYIO CUCTEMY,
P KOTOPOU DKOJIOTHYECKH YUCThIE W SKOHOMHYECKH (DPEKTUBHBIC TEXHOJIOTHUHU JTOJDKHBI CTATh
OCHOBOM YCTOMYMBOI'O 3KOHOMMYECKOrO pas3BUTHS. TpaaullMOHHAs SKOHOMMKA, KAK W3BECTHO,
BKJTFOYAET B €05 TPy, TEXHOJOTUH U PECYPCHI U TIBITAETCS MPOU3BOIUTH MMOTPEOUTEIIHCKHUE TOBAPHI.
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«3eneHas SKOHOMUKAa», HAIIPOTUB, JOJKHA BEPHYTh OTXOJIbl B IPOWU3BOJICTBEHHBIN LMK, CHU3UTh
HEraTMBHOE BO3/IEUCTBHE OTXOJ0B Ha OKPY’KAIOLIYIO CpeAYy, MUHUMU3UPOBATh YPOBEHb pPUCKA JJIS
OKpY’Karolllel cpelibl U JeTpaJallii SKOJIOTUYECKOM CUCTEMBI 0 HEOOXOUMOTO YPOBHSL.[3]

BaxxHpIMH uYepTaMu «3€JICHOW HSKOHOMHUKH» SABISIOTCSA: A(PQPEKTHBHOE HCIIOIB30BaHHE
MPUPOJHBIX PECYPCOB, COXPAHEHUWE U YBEIMYECHHE MPUPOJHOIO KAMNHUTAJIA, YMEHBILICHHE
3arpsi3HEHUs, MUHUMU3ALUs AHTPOINOIEHBIX HAa3py30K Ha D3KOCHCTEMY, HM3KHE YIJIEPOAHbIE
BBIOpPOCHI, MPEAOTBPAIlIEHHE YTPAaThl 3KOCUCTEMHBIX YCIyr U OMOpa3HOOOpa3us, poCcT JOXOJIOB H
3aHATOCTH. B Oojee mpocToM MOHMMaHUU «3€JI€Has HKOHOMHKA» — 3TO SKOHOMHKA C HU3KUMHU
BBIOpOCAMH YTJIEPOJHBIX COEIUHEHHH, S()(PEKTUBHO HCIONB3YIOMIAs PECYpChl UM OTBEYAIOIIAs
uHTEepecaM Bcero obmiectsa. [Ipu Takol Moen SKOHOMUKH JIOJDKEH COXPAHATHCS, YBEITHUNUBATHCS
1 BOCCTaHABJIMBATHCS MPUPOJHBIN KalmuTal KaK Ba)XHEHIIMI SKOHOMUYECKHN aKTUB M MCTOYHUK
oOmiecTBeHHBIX Oar.[4]

B Tlocnanuun Ilpesunenta Pecnybnuku Tamxukuctan Dmomanu Paxmona k BepxoBHOoMy
Cobpanuto PecnyOnuku Tamxukuctan «O0 OCHOBHBIX HaIlpaBICHUAX BHYTPEHHEW U BHELIHEH
nonauTuku Pecrybmuku» ot 28 nekadbps 2023 roxa ObUIO yAENEHO cephbe3HOE BHUMAHHUE PAa3BUTHIO
«3enéHoi» s3xoHomMuku B Tamxukucrane. J{ns goctmxeHust 3Tod nenu Obuta npunsta CtpaTerus
pa3BuTHs «3enéHoi» skoHoMukH B PecmyOnmke Tamxukucran nHa 2023-2037 ronsl, KoTopas
BKJIIOUYAET B ce0s CIIETYIOLINE MEPOTIPUSATHSL:

#3(exTrBHOE NCTIOIB30BAHUE «3ETICHOI» SHEPrUM U 0OeCcTIeYeHHE SHEProcOepeKEeHUS;

¢ BHEJIPEHUE «3€JICHOW» 3KOHOMHUKHU B MHYCTPUATU3ALUIO CTPAHBI;

4 UHTETpalys MPUHLHUIIOB «3€JE€HOID SKOHOMUKH B CEIIbCKOE XO0351CTBO;

4 Pa3BUTHE «3€JEHOI0» TPAHCIOPTA U COOTBETCTBYIOLIEH HHPPACTPYKTYPBHI;

4 IPUMEHEHUE IPUHIIUIIOB «3€JICHOW» YIKOHOMHUKHU B apPXUTEKTYpPE U CTPOUTEIHCTBE;

¢ yJIy4llIeHHEe CUCTEMBI )KUITUIIIHO-KOMMYHAJIBHOT'O X035ICTBA U YTHIIN3ALUUA OTXO/I0B;

¢ OXpaHa M YCTOHYMBOE HCIIOJIb30BAaHUE MPUPOIHBIX PECYpPCOB M CHIKEHHE BBIOPOCOB
MMapHUKOBBIX T'a30B;

¢ BOBJICUCHHE PECITYOJIMKH B MUPOBBIE PHIHKHU «3€JICHBIX» HHBECTHIIUN;

¢ yIydllleHHe 3aKOHOJAaTeNbCTBAa JJisi Haubojiee IMIMPOKOrO0 MPHUMEHEHUS «3eJIEHO»
SKOHOMUKH;

¢ pa3BUTHE SKOJIOTMYECKOTO TYpH3Ma, MOBBIIIEHUE 3KOJOTHYECKOTO0 CO3HAHUS M CO3/IaHuE
paboumnx MecT B cepe «3eJIEHO0I» 3aHATOCTH. [2]

B Ilocnanumn ormeuaercs: «Ilpm BHenpeHuun BblIEyNnOMsAHYThIX Mep, K 2032 rogy 100 %
MIPOU3BOJICTBA AJIEKTPOIHEPTUU B pecnyOnnke OyaeT obecrneueHo «3enEHoW» dHepruei (Ha TaHHBIH
MoMeHT — 98%), a k 2037 romy BbIOPOCHI MAapHUKOBBIX T'a30B CBEAYTCS K MUHUMYMY U OyIyT
COOTBETCTBOBATH MEXIYHAPOIHBIM cTaHAapTaM. Takum o0pa3oM, TaKUKHCTaH, SBISSICh MUPOBBIM
JIUJIEPOM B PAa3BUTHH «3EJIEHON» SKOHOMHKH, CTAHET «3€JIEHBIM» TocyaapcTtBoM k 2037 roay.[2]

OueBUAHO, MEPEX0] K 3eIEHON SKOHOMUKE TpeOyeT 3HAYUTEIbHBIX UHBECTUIMHA B pa3BUTHE
UHGPACTPYKTYPhl U MPOU3BOACTBO 3€JEHON HEPTHH U3 BO30OHOBISIEMBIX UCTOUHUKOB. B cBsi3u ¢
stuM PecryOnka TaKuKuUCTaH BBIpaXKaeT TOTOBHOCTh K 3()PEKTUBHOMY COTPYAHHUYECTBY C
MapTHEPaMU 0 Pa3BUTHIO.

[pesunent Pecrybnukn Tamkukucran yBaxaemblii OMomanu Paxmon B cBoem I[locmanuu k
Mamxnucu Onu, yduThiBasi MOCIEACTBUAS U3BMEHEHUS KJIMMAaTa, 3aCyXy M MOTEIUIEHHUE, MTPEAJIONKHIIT
IIPUHSTH U PEaJnu30BaTh KOHKPETHYIO FOCYIapCTBEHHYIO MTPOrpPaMMYy IO O3EJIEHEHHUIO PECITyOJINKH
Ha nepuoa 10 2040 roma. Jlnsa storo ocenpto 2022 roga u BecHoit 2023 roga Oput0 mocaxkeHo 1
MUUINOH 722 Thicssun 190 caxkeH1eB pa3auyuHbIX AepeBbeB.|1]

OmMomanu PaxMoH Takke BHICTYNHI Ha BcemupHOM caMMuTe 1o u3MeHeHuto kinmara B [lyGae
(1-2 nexabpst 2023 rona) u MOAYEPKHYI CICAYIOIIAE MOMEHTBI:

«Kaxnapnii ron B TamkKUKUCTaHE NPOUCXOIAT HABOJHEHUS, OIOJ3HU, JIABUHBI U JIPyTHE
CTUXUWHBIC OCICTBUS, CBSI3aHHBIC ¢ BOJOW. UTOOBI CHU3UTH HETaTHBHOE BO3JCHCTBHE M3MEHCHUS
KJIMMaTa Ha COIMAIbHO-2KOHOMHUYECKYI0 cepy cTpanbl, [IpaButenscTBo TamkukucTana BHEIPSET
HalMOHAJIBHYIO TTporpammy no agantanuu a0 2030 rogay.
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«onsa Tamxukuctana B 001eM o6beMe BHIOPOCOB MaPHUKOBBIX T'a30B HEBEIUKA, U MIPH 3TOM
pecmy6nuka 3aauMaeT 130-e MecTo 1Mo 3TOMy MOKa3aTelio, YTO CBHIETENILCTBYET O JTUAUPYIOLIEM
MOJIOKEHUHU B MUpE Oi1aroapsi He3HAUUTEIbHBIM 00beMaM BBIOPOCOBY.

«Tamxukuctan npou3BoguT 98 % cBOEH 3JIEKTPOIHEPIHMM HA TUAPOIIEKTPOCTAHLIMAX U
3aHMMAET IIECTOE MECTO B MHpPE IO MPOLEHTY 3€JIEHOI IHEPrUH U3 BO30OHOBISIEMBIX HCTOYHUKOB.
Hama crpana mpogoiKUT CBOM JOCTHXKEHHUS B 3TOM 00JIacTU M yABOUT MPOU3BOACTBEHHbBIE
MOIIIHOCTH 3€JIEHBIX AJIEKTPOCTAHLIUNA. DHEPreTuka B OyIyIeM CTaHET OCHOBOM pa3BUTHA "3eIEHON
SKOHOMUKMY. [3]

K mnonteepxxknenuto ckazannHoro Jlunmepa nauuu, [Ipesunenta PecnyOmuku Tamkukuctan
yBa)kaeMbIii DMomann PaxmoHa, He00X0MMO 100aBUTh, YTO UMEHHO 3((HEKTUBHOE HCIIOIE30BAaHHE
BO300HOBJISIEMBIX HCTOYHUKOB YHEPTHH, OOJIBIIE BCETO THIPOIHEPIETUKU, KOTOPhIE CUUTAETCS KakK
«3€JIeHask PHEPTHs», CIIOCOOCTBYET PA3BUTHIO «3€JIEHOW IKOHOMUKMU» B peciyOunuke. CiaenyeT Takxke
N00aBUTh, YTO HMCIOJIb30BAaHUE BO30OHOBIISEMBIX HCTOUYHHUKOB HHEPTUU, B OCOOCHHOCTH BOJHBIX
pECYpCOB, CUUTAETCS OJHUM U3 OCHOBHBIX MCTOYHHUKOB BBIPAOOTKH «3€JIEHOI SHEPTUN» U PA3BUTHUS
«3en€HoN 3KOHOMUKMY». Oco00e MECTO B MPUPOJOOXPAHHOMN NESATETBHOCTH U PA3BUTHIO «3€TIEHON
SKOHOMUKI» PecITyOJUKH 3aHUMAIOT BOIIPOCH U3MEHEHMsI KJIMMaTa, 0]l BO3/1€MCTBUEM KOTOPOTO,
0 OIIEHKaM DKCIIEPTOB, JIETHUKU cokpaTtmwinch Ha 30% mo minomaan u Ha 20% no o0beMy Ibaa.

Bcewm u3BectHO, uto no nnunuatuBe Tampkukucrana B 2023 roay ObLia IPUHATA PE30TIOLUS
I'enepanbHoit Accam6biien OOH o npooszrnamenun 2025 rona MexayHapoIHbIM T'OA0M 3aIIUThI
JeAHUKOB, a 21 mapra — BceMupHBIM JTHEM JIETHUKOB, a Takxke co3faH MexyHapoaHblil GoHA
3aIlUTHI JEIHUKOB. B cBsI3U ¢ 3TMM BO3poc MHTEpec K JieaHukaMm Tamxukucrana. JlenHuku — 310
€CTECTBEHHbIE CKOIUICHHUS JIbJa, 0Opa30BaBIIMECS B pe3ysbTaTe€ HAKOIUIEHUS U TpaHCPopMaluu
TBEP/BIX aTMOC(EPHBIX OCAJAKOB Ha IUIaHeTe. ThicauM JIeAHUKOB TakukucTana xpanar 6ouee 400
KyOM4eCKHX KHIOMETPOB BRICOKOKaYECTBEHHON BOJIbI, UTO B § pa3 MPEBBIIIAET CPETHETOOBOM CTOK
pex Hamel ctpanbl. CTOJIb KPYIIHBIE BOAHBIE PECYPCHI HE OTAEJIEHBI OT ECTECTBEHHOI'O IIOTOKA BOJIBI
B IIPHpPOJIE, 2, HA0OOPOT, HETIOCPECTBEHHO B HEM y4acTBYIOT. X poib B pOpMUpPOBAaHUHU CTOKA PEK
oueHb Benuka. OHM SBISAIOTCS MCTOYHMKOM JKW3HM HACEJIEHMs, >KMBOTHBIX M pacTEHUN
LenTtpanpHoa3uatckoro peruoHa. Jlennumku TamKuUKHCTaHa SIBISIOTCS OCHOBHBIM HCTOYHUKOM
MUTAHUS, MHOTOJIETHUM pEryJIsiTOpOM CTOoKa pek Amydapbs u 3apadmian, a HX poib B
(hopMHUpPOBaHUK CTOKA KPYITHBIX PEK COCTaBIseT B cpeaHeMm 15-25 mpormeHToB B roia. JlemHuku
SBIISIFOTCS] BO30OHOBIISIEMBIM UCTOYHUKOM BOJIHBIX PECYpPCOB M HT'PAIOT PEIAIOIYIO POJIb B Pa3BUTUH
«3€JICHOI» SKOHOMHUKH B CTpaHe.[4]

B nensx omnpeneneHus BIMSHUA JEIHUKOB HA U3MEHEHUE KIMMAaTa, HA Pa3BUTHE «3EJIEHOW»
SKOHOMHUKH B PErHOHE, a TaKKe MOMYJISpU3allii U pa3bsCHEHUS II00anbHbIX MHUIMATHB Jlnaepa
Haruu llpesunenrom PecnyOmuku Tamxukuctan Omomanu PaxMoHOM B 3TOM 0051acTH, MBI
MpeyIaraeM NpoBOAUTh B TaI)KMKHUCTaHE €KEeTOAHbIA KOHKYPC « TaP)KUKUCTaH — CTpaHa JIEAHUKOB.

Takum oOpasom, PecnyOnmka TamkukucTaH HMEET CBOM CTaryC U TIOJIOKEHHE B
MeXayHapogHoM maciirade cpeau 194 rocymapctB-wienoB OOH, sBisieTcs auaepoM MHUPOBOTO
C000IIIeCcTBa CO CBOMMHU TII00ATBHBIME MPEIOKCHUSIMH B 3TOM o0nacTu. [ ToOanpHble MHUIIHATHBEI
[Ipesugenta Pecnybnuku TamkukucTan, AOCTOMOYTEHHOro OMoManu PaxMoHa mo perieHuto
BOJHBIX M KJIMMaTHUECKUX ITPOOIIEM, Pa3BUTHH «3€JIEHOI» 3KOHOMUKHU, CBOEBPEMEHHBI U BaXKHBbI, TaK
KaK HaIlpaBJICHbI Ha CHIDKEHUE TTOCIICICTBUM CTUXUWHBIX OCICTBUN 1 aJanTallyio K KiIuMary.[S]

B nenom, no mHenuto Jlugepa Haluu, HE3aBUCUMO OT AOCTUTHYTBIX JOCTHXKEHHH, B TO K€
BpeMsl U1 JOCTHIKEHHsI TOCTaBJICHHBIX Liejeil HeoOXoauMo B Onvkaillline Tofbl pealn3oBaTh
CJIEIyIOIIMX KOMIUIEKCHBIX MEp cO cTOpoHbI [IpaBuTenscTBa cTpanbl, MUHHCTEPCTBA YHEPTETUKU U
BOJHBIX PECYPCOB U APYIHE€ COOTBETCTBYIOLINE CTPYKTYPhI U OPTraHblL:

Ilepsoe: ctpoutenbcTBO THApoOIEKTpocTaHIul «Poryn», «Ce030p» U PEKOHCTPYKIMS
CYLIECTBYIOIIUX JIEKTPOCTAHIIUIN JOKHBI ObITh MOCJIEI0BATEIbHO MPOJOJLKEHBI, paboTa T0KHA
OBITH pacIIMpeHa B HAINPABICHUH MOWCKAa (PMHAHCHPOBAHUS HOBBIX MOIIHOCTEH IO TPOU3BOICTBY
«3€JICHOM 3HEPrum» U yBEIUUYECHUS IHEPreTUUeCKUX MOIHOCTEN cTpaHbl 40 10 ThICAY MeraBarr.
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Bmopoe: B 11enax ynayyllleHHus CHaOXEHUSI HACENICHUS! CTPaHBI AJIEKTPOIHEPTUel U pa3BUTHUS
TOPHO-METAIUTYPTUYECKOH  TPOMBIIUICHHOCTH  yYCKOPHTh  TEXHHWYECKoe OOOCHOBaHHWE U
MpoeKTUpoBaHue ruapodaekTpocTanuu «Ilypo6», wmomuocTeio 1000 MeraBatrT Ha peke Baxin,
«Canobon», mouHocTh0 10 500 MBT B Tpu sTana peka IIsHmx — yacts Pymanckoro paiiona u
«Yapcem» Ha peke ['yan, [llyraanckoro paitona MoutHocTeio 14 MBT ¢ yuerom ctpoutenscrBa JIDI
U JIpyTUX HEOOXOAMMBIX HH(PACTPYKTYpHBIX OOBEKTOB /JIsi Tepefaadyd | paclpeaeieHUs
ANEKTPOIHEPTHH.

Tpemve: B cCBs3u c peanusanueit npoektoB ctpoutensctBa JIDII CASA-1000 wu
MePEeNoAKII0YCHHEM K dHeprocucteMe LleHTpanbHoit A3un He0OX0AMMO PUHATH CPOUHBIE MEPHI IO
YBEIMYCHUIO IKCTIOPTa AieKTpodHepruu 1o 10 mupa. kB/4 B Ommxkaiimme 7 net.

Yemeepmoe: B 1EISIX CHIDKEHUS TOTEPD IEKTPOIHEPTUH U JOCTHIKEHUS MTOKa3zaTesst He 6olee
9% mnoTepp obOecrneunBaeTCs CBOEBPEMEHHAsT W Kauye€CTBEHHAs peaju3alusl rocyAapCTBEHHBIX
WHBECTUIIMOHHBIX MMPOEKTOB B 3TOM HaNpaBIIEHUH, IPUBIICYCHHE OTEYECTBEHHOT'O U HHOCTPAHHOTO
Kanurajia 1 UCIO0JIb30BaHUE MEXaHU3Ma I'OCYIapCTBEHHO-YaCTHOTO MAPTHEPCTBA JJISl pELIEHUS] 3TOM
po0JIeMBbl B TOPOJIaX U PETMOHAX CTPAHBI.

Ilamoe: nns NOCTMXKEHHUS LENEH CTpaTeruu pa3BUTUS «3€IEHONM 3KOHOMHUKW» IOCTPOUTH
3JIEKTPOCTAHIINH, UCIIOJIb3YIOIINE BO30OHOBIIIEMbIE HCTOYHUKH 3HEPruu, 1 obecrneunts k 2030 roay
He MeHee 1000 MeraBaTT MOIIHOCTEH MO MPOU3BOJICTBY AJIbTEPHATUBHOMN «3€IEHON 3HEPTHUN», TO
€CTh C HCIIOJIb30BAHUEM NPUPOIHBIX PECYPCOB COJHILIA U BETPA, CIAEAYET NPHUHATH NPAKTUYECKUE
MEpBL.

Hlecmoe: ycunuth paboTy MO NEPEXOAy Ha sHeprocoeperatroiiee 000py10BaHUE Ha 00BEKTAX
SKOHOMHUKH, COI[MAJIBHOM Cepbl, MPOU3BOJICTBA U CBSA3H CTPaHbl, COOIIOICHUIO BHICOKOW KYJIBTYPbI
HCIIOJIb30BaHUs AJIEKTPO3HEPT UH.

[Ipu srom, nmo mHenuto Jlunepa Hauumu, Tpetuit arperat Porynckoit ['DC Oyner BBeneH B
skcmutyaTanuio B 2025 roay. Beero, kak cinenyet u3 [locnanus storo roaa, B 2023 roay Ha 3T LeJIH
13 TOCYIapCTBEHHOTO OI0KeTa ObUIO BRIIENIEHO 00JIee 5 MiIpJl. COMOHH, U C€iYac Ha ’TOM BaXKHOM
00BbEeKTEe BeKa TPyAATCS 15 ThicAy cHenManucToB M pabouyux U (QYHKUMOHUpPYET 3,5 ThICSYU
CTPOUTEIBHON TEXHUKHU.

Bosnee Toro, ¢ yBepeHHOCTBIO OTMEYAEM, UYTO peasin3alus NOJO0OHBIX MEp pealibHa U B CiIydae
pelleHys BbIIIEyKa3aHHBIX MeporpusaTHii mo3BoiuT PecnyOnuke Tamkukuctan o0ecrneduThb
pa3BUTHE «3€JIEHOM SKOHOMHMKW» U TPOM3BOACTBO TOBAapOB U YCIYI, COOTBETCTBYIOLIMX
TpeOOBaHUSAM rOCYJaPCTBEHHBIX CTaHIAPTOB.[3]
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TYPEFBIH YU FUMAPATTAPBIHBIH SGHEPT'USA TUIMALJIIT'TH APTTBIPY

YCEHKYJIOB K.A., KAIMAXAH JI.E., AHAIIUS M.M.
M. Oye3oB ateiaaarsl OHTYCTIK Kazakctan ynuBepcureti, LlsiMkenT, Kasakctan

YCEHKYJIOBA II1.2K.
K.KynaxxanoB aTeianarbl Kazak TeXHOIOTHS KoHE OM3HEC YHUBEPCUTETI, AcTaHa

Annomayusn: Ka3zipei kezde nanoananyoazol umMapammapovly KOnwiniei ecKipeen KYpulible
HopManapvl OOULIHULA CALIHEAH HCIHE ONAP HCOHOEY MeH HCAHELIPMYObL Kadcem emeoi. IHepeusiHbl
ecenmey Kypanioapbl OPHAMBLIMASAHObIKMAH, KOMMYHALObIK mejiemoepoi ecenmey ome 0al emec,
Oy NAUOANaAHbINRAH dHEPUSL MOIULEPIH HCIHE IHCYUEIK UbIeLIHOAPObL 0271 AHLIKMAYObL MYMKIH emec
emedi. Kazipei yakblmma mypevlH Yiiepoe 3Hepeus mymvlHyOovbl pemmey adicmepi ok [1].
Texnukanvlk mypevioa Heziz0eneeH dHep2us MYmvlHy TUMUmmepiniy 0oamayvl cebedinen sHepeus
MYmbulHY CMAHOApmmapsl apoOip HAKMbl HLICAH YWIH IPMYPIL HCIHE SUMApammbsl KO30eH JHCIHe
9HEP2eMUKATILIK, MeKcepyOeH KelliH AHbIKMALbIHYbIH Kadxcem emeol. DHepeus Hcenici KOMNAHusiapvl
9Hepeusi pecypcmapulibly O0apivlk mypiepine, aman aumaHoa 3JeKmp SHEPUACHL, JHCHLIbIMY,
bICMbBIK JHCIHE CYbIK CYMeH HCADObIKMAY YuliH MYmulHy cCmaHoapmmapsii a3ipaeyi kepek. Mynoail
cmanoapmmapobly  OOIMAYbl HCOCNApAayoaq, 0rddcemmeyoe IHCIHE OSHEPeUsi UbIEbIHOAPbIHbLY
yaecin 0an 6aganayoa KublHOblKmapea akeneodi. Lllexmeyni oacyiie KOMMYHANObIK monemoepoi
KanvlnKa keamipyee kemekmeceoi, 0ipak sHepeusi mymolHy0bl a3auiumy Yulin HCemKIinikcis. DHepaus
MYMbIHY Kaia 0r00xcemmepimen ecenmeninedi, COHObIKMAH dHepausi NAuOalIaHamvlii HblCAHOapoa
9Hepeusi pecypcmapvli  yHemoeyze wiHmananoauovl. Ecenmi kezeyoezi opmawa mymwiny
Kopcemkiumepine Heciz0eleeH IHepeus KONeMIHIY a3al0blHAH KOPKbIN, MYPEblH Vi MeKeMelepiHiy
aKiMwiinepi KebiHece 3Hepausi pecypCmapblHa WamMadan mvic wvl2blH0anaowl. HulcanHvly sHepeus
muimoinicine acep ememin OApILIK haxmoprapovl eckepy YwiiH IAeKMp, JHCbLLY JHCIHE CYMEH
AHCAOOLIKMAY JHCYleNepin HCAHbIPMYy2a 0aAbMmanzan Keulenoi sHepeus yHemoey 6az0apiamacuit
asipaey Kaoicem.

Tyiiinoi ce30ep: 2umapam, SHep2Us UblebIHbL, IHEP2US AHCYUeC, OKUAYIARbIU MAMepuanloap

Kipicne

Kaszipri sHeprus maiinanany >xyieci opraiia SHEprus TYThIHYbIHA HET137eJIreH, 0J1 TYPaKChi3
KOHE Ty3eTyAl Kaxer erexi. Ilorep uwenepiHiH SHEprusHbl THIMJII MaiijagaHyFa SKOHOMHUKAIbIK
BIHTAJIAH/BIPYBl QJICYMETTIK cajlafia dHEPrus YHEMJEY oJIEYETIH Ky3€re achbIpyAblH KIITI OOJIbIIT
TaObUIaAbl. DHEPrusl YHEMICYACH TYCKEH KapaXkaTTap/ibl, )kaHa SHEpIrus YHeM ey OaFaapiiamanapHa
KyMmcay >KOHE KbI3METKepiiep/i MapamaTTayFa TMaifaiaHy MeXaHu3Mi KakeT. EnmiH kemrtereH
allMaKkTapblHAa KBOTAa >KYHEJNEpiH JKAaHFBIPTY JKOHE Ke3 KEeJIreH SHEeprusi TYPIHIH CTaHAapTThI
TYTBIHYbIHA HETI3/ICJITE€H SHEPrus TOJEMJCPIH aHBIKTAy eHri3uiai. Mpicanbl, AcTaHaga SHEPTHs
TYTBIHYZIbI OaKpulay TYThIHYIBI mamameH 50%-ra TeMmeHaeTyre okennui. byn yHemzaey HakKThl
KBUIJBIK SHEPIHs TYThIHYybIHA HETI3JICNIT€H >KOCIApJIAHFAH JIMMUTTEP/EH opOip HBICAHHBIH XKEKe
epEeKILENIIKTEpPiH €CKepe OTBHIPBIN, HAKTHI PEeCypCTapAbl TYTHIHYJbl CUMATTAWTBIH CTaHIAPTTapIbl
KOJIJaHa OTBIPBIN JKOCHapiayfa Kelryre OaiylaHbICThl. TYpKICTaH KalacbhlHIA 3HEPrusl YHEMIEY
Opranfiapel SHEPrus YHEMJEYy MIapajapblHbIH THIMAUIITIHE HEri3/eireH TYThIHY CTaHAapTTapbiH
AHBIKTAUTBHIH JKOHE aya pailbl AEpeKTepiH, OapJbIK KYKTEME TYPJICPiHIH KOJeMiH koHe Oacka Ja
(bakTopiapbl eCKepeTiH HOPMATHBTIK-€CENTeY diCiHE HEeri3/1ereH 9/licHaMachlH YChIHABI. OO0JIbIC
allMaKThIK OIOKETTEH Kap)KbUIAHABIPBUIATBIH YHBIMAAp YLIIH 3HEPrust TYTbIHY HOpMaslapblH
Oenriyiey koHE pecypcTapabl THIM/II TaliAanaHy bl 0aKbuIay TOPTIOIH OSKITTi.

Herisri 6eJ1im

JKoiny onepeuscoln mymovinyoa suepeusi yHemoey wiapanapvi. FumapaTTarsl HETi3ri JKbLTY
HIBIFBIHBI TEpEe3eJiep, €CIKTep, IIaThlpyiap, €lEHAEp KoHe KaOblpranap apkpuibl Oosaabl. JKbLty
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HIBIFBIHBIHBIH TeK 40-50%-b1 FaHa camachl3 TEpe3e MEH €CIK OKIAyJIarbllbl apKbLUIBI KeTe 1, Oy Yii
imriHgeri TemMneparypaHsl 4-5 TpajycKa TOMEHIETII, JKeJIiH Maiiaa 00ybIHa OKeTyl MyMKIiH.

3amMaHayu OKIIAayJIarblll MaTepUaIAapAbl (CUIIMKAT FTEPMETUKTEP1, aya OTKI30CUTIH IJICHKaNap,
IUICHKAJIap KOHE ra3 TONTHIPFBIIITAPHI) MaliJaaHbIll, Tepe3e MEH €CIK CaHbUIAYJNAphIH OKIIayjay
YIIIiH TETUIOBU30PIbI (TEPMUSIIBIK OCiiHeNey) KoaaanyFa 0omaasl. TepMusuIbIK OeliHeney Tepe3e MeH
€CIKTIH apTKbI KOCBUIBICTAPBIHAFbI )KbITY OTKI3TIIITIKTIH KOHE aya O TKI3TIITIKTIH dKOFapbUIaybIMEH
OailaHbICTHI OPBIHAAPBIH aKayJIapblH aHbIK KepceTel. Taxipude kepceTkenae, yit iminge 18°C
TeMmIepaTypajia OKIIaylaHOaraH Tepe3eHiH OerTiHaeri xorapbl Temmepatypa 5°C, eH a3bl -1°C
6omanapl. OKlIaynanFaH Tepe3eHiH 0eTki TemrepaTtypacsl eH kel aerenjae 13°C, ex a3el §°C 6onabl.
JKeTkimikTi JKbUTy OKIIAyJaybIIThl KOJJAHFAHIA, CBIPTTAaH KaparaHIa, KOpIIaFaH aya MCH
Tepes3enepAin Mesaip 0eTi apachlHAaFbl TEMIIEpPATypa albIpMalIbUIBIFBI Oalikanmaiiael. Ecikrep MeH
Tepesenep i OKIayjiay FUMAapaTThIH JKbUTYy IIBIFBIHBIH a3aiTyAbIH ©T€ THIMJI jKoHEe €H OaCTBICHI,
ap3aH oxici Ooxbin TabbuTanbl. Toxipube KepceTKeHAEH, Tepe3enep MEH eCIKTEepAl OKIIaynay
aiiTapibIKTail OH ocep Oepeni; TINTI €H CYBIK KbICTA J]a KOCHIMIIA 3JEKTP >KbUIBITKBIIITAPBI KAXKET
etneii. TyprbiH OesiMenepieri CajiKbIH XKell alTapibIKTail a3as/ibl, ajl pamajiap apachblH/ia aH MeH
Kip >KMHaJIMaiabl, OyJ1 onapAblH aya eTKI30eUTIHAINH Kepcereal. JlereHMeH, FUMapaTTbhlH KopIiay
KYPBUIBIMBIHBIH TEIUIOBU30PMEH JKOHE NHMPOMETPIIK eJjleyiepi KaOblprajap apKbUIbl JKbLTY
IIBIFBIHBIH HAKTHI aHBIKTaybl MYMKiH. COHJBIKTaH, Tepe3eliep MEH €CIKTepAl aybICTBIpY Hemece
OKIlIayJiay Ke3iHAe PHEprusi YHeMJey oJieyeTi KETKUIIKCi3 O0O0dybl MYMKIH, COHJBIKTaH KOpILAy
KYpbUIBIMAAPBIHBIH KbUTYy KEAEpriClH akcapTy YILIIH apanap KaObuigay kaxer. LbiMkeHT
KaJIaChIH/IaFbl TYPFBIH YH FUMapaTTapbIHbIH SHEPIreTUKAJIBIK ayIUTIHE CYHeHe OTBIPHII, Tepe3enepil
aybICTBIpY KecTeci l-kectene kenTipuireH. JKbUIbITyFa apHajfaH >KbUTy IIBIFBIHBIH KacOeTTepil,
maTelpyapapl, TeOenepAl, COHIAl-aKk OKIIayJTaHFaH JKEPTeJNICNEepAiH JKOHE JKepTeJeseplliH
KaObIpranapbl MEH e/IeHIepiH KOChIMIIIA OKIIayJiay apKbUIbI a3aiTyFa O0Jajbl.

1-xecte - Tepe3eHi aybICTBIPY KecTecl

Artaybl Tepeze |Cambl,| Ry |Ru., M- Ry.
oibIFbIHBIH | gaHa M2°C/Bt| °C/Bt | M*°C/BT
onmeMi , M
Aramn Tepese OJIOKTapbIH OJIIIEMIHEH JKacaJFaH 1,2x1,2| 7 0,43 0,53 0,5
TEpPE3EIEPMEH AYBICTHIPY 2,5x1,5| 54
Koc  oifmekti  Tepesemepi  6ap  IIBX| 2,5x2,0 15
npo(UIbLIEPIMEH aYBICTHIPY 2,5x1,2) 5

Tepese 6mokTaps! 6ip oitHekTi [IBX mpodunpail 2.5x1.5 24 0.51 0.53 0.55
Tepe3enepAl Koc difHekTi Tepesenepi 6ap [IBX
npoduiIbAEpIMEH aybICTBIPY

MeTat CBIPTKBI €CiK OJIOKTAphIH OKIIayJIaHFaH 2,3x1,3 3

METAIUI ECIK 6HOKTapBIMCH AYBICTBIPY 2.1x2.0 1 0.54 0.86 1.0
2,1x1,5] 1

[IBX  mpodwipnepiHeH  jkacalFaH  €CIK 2,5x1,5] 2 0,54 0,86 0,9

omokTapein [IBX mpoduiibaepi-HeH xacanraH
ecik  OyiokTappiMeH  (Heri3ri  Kipebepic)
QIMAaCTBIPY

Kopmay KypbUIBIMAAphIH OKIIAyjiay FUMapaTTarbl KbUTY IIbIFBIHBIH a3aiiTalibl, OYJ1 HbICAHFa
KBUTY KO3IEPIHCH KAKETTI JKbUTy MOJIIIEPIH a3alTaibl KOHE 1MIKI MUKPOKIMMAT MapameTpiepiH
KamTamachi3 eteni. Ocbutaiiiia, OKIIayjgay FHUMapaTTa SHEPrus TYTHIHYABI a3alTyFa JKOHE
HOTH)KECIHJIC KBUIBITY IIBIFBIHAAPBIH a3aiiTyFa okeneni. by sHeprus yHemjey mapachlH €HTI3y
apKbUIbl KON JKETKI3UIETIH YHEMAEYAiH Herisi. JlereHMeH, OHbI €Hri3y KOCBIMIIA KamUTaJIbIK
WHBECTUIMSUTAPABI KOKET eTeli. FuMapar KaOBIFbIH, Y3/IKCI3 OKIIaynayabl MaiijanaHOan, »Kbury
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IIBIFBIHBIH a3aiTyFa OOJIATHIHBIH aTal 6Ty MaHbI3Abl. byl acipece maHenb/i FUMapaTTapra KaThICTHI,
OHJIa TIAaHEJIB/IIK KOCBUIBIC TITICTEP, YAKBIT OTE KEJIE iC KY31H/IE alllbIK OOJBII KalaIbl.

[InuranapablH apachIHIAFEl CHIHBUIAYIAPAbI, KOCBUTBICTAPIBI TOATHIPATHIH IIEMEHT epiTiHicI,
TepPMETHUKTEP JKOHE OKIIAYJIaFbIIITap TEMIIEPAaTypPaHbIH aybITKybIHAH, KaybIH-IIAIIBIH KOHE KEIIIH
ocepiHeH yakbIT oTe To3a1bl. Onap *KbUTy OTKI3TIIITITiHE dcep €TyMEeH KaTap, KOCHUIBICTAP/IbIH aFbIIl
KeTyl OeyMenepne mIaMaZaH ThIC BUIFAJIBIH TMaija OoiyblHA >KOHE KerepydiH JaMyblHa OKemyl
MYMKiH. JKBUTYJBIK €cenTeysep KOpCeTKeHAEW, Kopluay KOHCTPYKIMSUIApPBIHBIH (KaObIpranap,
[IaThIpJIap JKOHE XKepTesie KaObIprajapbl) KbUTy KeJepriCiHiH KETKUTIKCi3airi aHbIkTan sl Kopmay
KOHCTPYKIMSJIAPBIHIAFBI JKbUTY IIBIFBIHBIH a3aUTYABIH YCHIHBUIBIT OTBIPFAH OJIIiC - CBIPTKBI XKBLTY
okmaynay. FumaparTeiH KacOeTiH JKbUTy OKIIayiay «IBIMKBID) OMICIICH XKY3€re achlpbUIajbl, OFaH
Kelecli JKYMBICTap Kipenl: OeTTi maibiHmay, ipretac npoduibAepiH OpHATy, IMpaiimeprey;
OKILIAYJIaFbII TaKTaJapIbsl KaObIpra OeTiHEe >KaOBICTBIPY >KOHE oJapisl Aro0eibaepMeH OeKiTy;
OKIIAyJIAFbIII TaKTaJap Tepe3e MEH €CiK CaHbUIaYIaphIMEH TYHICETIH JKepiiepre ThIFbI3IaFbIIITaP bl
opHary; KacOeT OeTiH chuIay JKoHE 00y .

1 i -1
2 | |
3 I D,
4l I
) \f/ <miimmc-
1 A
g i |
o I D,
]
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1-cypert - KacOeTTiH XbUTy OKIIayJay xKyieci
1 - Heri3; 2 - I'pynr; 3 - Kenim; 4 - Oxmaynay; 5 - robens; 6 - Heriz xemimi; 7 -
Apmatypansik Top; 8 - CoHiK chlIakKa apHaiFaH rpyHT; 9 - CoHpik cbitak; 10 - Kacoet 6osysl

HlaTeIp OKIIayaaysl 3aMaHayH >KbLTy OKIIAYJIaFbIll MaTepUaIapbliH KOJIJJaHy apKbUIbI )Ky3ere
acelppliaabl. laTeipabl okmaynamac OypbiH, Heri3 OeTi Terictey, Oy TOCKaybUl IJIEHKAChl TOCEY,
COJlaH KeHWiH KaJbIHABIFbl JKbUTY HWHXKEHEPIIK eceNnTeyJepMeH aHbIKTaJaThlH OKIIayIayblll
opHaThUIaAbl. OKIIAyJIaFblITHIH YCTIHE MOJMMEPIl FHAPOOKIIAYJIaFbIll MeMOpaHa Tecenesl, Oy
IIATBIP/ABI JKaybIH-UIAIIBIHHAH KopFaiabl. Teric maTeipiaapbl OKIIAyJaFaH Ke3[e oJeTTe €Ki
Ka0aTThl KBUTYy OKIIAyJay Xyieci KoymaHbuianbl. Herisri GoJibI caHamaThlH OKIIAYJIAFBIIITHIH
TOMEHI'1 KabaThl >KOFapbl JKbLIY KeJepriciHe He KoHE JKbLIy OKIiaynay OepikTiri TeMeH. OHbIH
KaIbIHABIFBI 60-TeH 120 mMm-re aeitin kaObuiaaHaabl. JKoraprbl KaOaTThIH OEPIKTITT alTapiIbIKTai
XKOFaphl, KanbIHABIFBI 30-50 MM,011, €3iHe ocep eTeTiH JXKYKTeMEHI TOJBIFBIMEH Teric »Kyiere
TapaTtajsl. JKbUTy OKIIayJIaFbIll MaTeprai KabaTTapbl apachlHAaFbl OYJ1 PYHKITMOHAN Bl KalTa 6oy
OKIIAYyJIaFbIIITHIH KaJBIHIBIFBI MEH CalIMarblH aiiTapibIKTail azaiTyra MyMKiHaik Oepeni. Cyperre
KBLUTY OKIIAyJIaFblIill )KaObIHBIHBIH ChI30aChl KOPCETIITEH.
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2-cypert - lllaTeipas! oKIaynay sxyieci
1 - )Kyx xeTeprim TeMipOeTOH Heri3 rmTachl; 2 - Tericreymni 1eMeHT-KyMbl x&aObiH; 3 - By
OTKI30CUTIH MOMMATHIICH TUIeHKAchl; 4 - OKIIayJaFellll TaKTaWIajgapJblH TOMEHI1 KalaTel, 5 -
Okmraynarpli TaKTaimanapabH YCTiHT Kabatsl; 6 - [IBX MeMOpaHachIHBIH KOCHIMILIA Ka0aThl; 7 -
bexitkim; 8 - XKeHin 6eToH HEMece Tac TaKTalIanap IblH €HICTIK Ty3eTiH KabaThl;

JKBUTBITBIIATEIH JKEpTOJIENEePAl OKIIayIay apKbUIbl Ka)KeTCi3 )KbUTY HIBIFBIHBIH alTapibIKTal
a3zalTaJpl )KOHE JKep acThl KEHICTITiHIH iIKi OeTTepiHJe KOHACHCAIMSIHbIH Maiina OoyblHa KO

oepmeiini..
 I—
3 C T
;
5 : 1
A
14 4
7 H
2
6 ]

3-cyper - XKepTeuie )KbuUTy OKIIayJay xKykeci
1 - XXyk kerteprim kabpipra; 2 - Okmaynay; 3 - Opiey cbularbl KabaTel, 4 - Okmaynayra
apHaJFaH eliM Kadatel; 5 - bekitkimrep; 6 - butym-nonumep:ni rugpookmaynay; 7 - XKamosuiep;
8 — bopatop

XKeprene kaOblpranapblH OKIIayjay YIIIH €H KOJalibl MaTepuan - KaObIpralapblH ChIPTKBI
OeTiHe THAPOOKIIAYJNAFBIN KaOaTTHIH YCTiHE OEKITIreH SKCTPY3USUIBIK ITOJHUCTHPOT KOOIKTI
TakTaiimanapasl naiiiananeuiaasl. by skyiie FUMapaTThIH JKep acThl, HaiganaHy OelliriHe xep acThl
CyJapbhlHBIH €HYIHEH KOpray YIIiH KOJZaHbuiafbsl [ mapookmiaynay YHIH OHUTyM-TOJIHMEpIi
OaNKpITBUIFAaH MaTepualJapblH NaijganaHy ycblHblIaabl. ChIPTKBl KepTejie  KaObIPFachlH
oKIaynayzasl 6actamac OyphIH, 1IIKi )KYMBICTAp YIIiH FUMApATTHIH MEpUMETpi OOMBIHIIA TpaHIIes
Ka3y kepek. CyMeH KaHbIFybl )KOFaphbl TONBIPAKTAp/ia KEPTOJICACH Cybl apHaibl KYJbIKKa HEMece
KOpi3 JKyHeciHe aFbI3y VIIIH JAPEHAXIBIK apHAlapabl TaimaiaHy Kepek. 3-CypeTTe >KepTele
KaOBIPFachlH OKIIAyJay jKyHeciHiH chi30achl kepceTuireH. Kopiay KypbUlbIMIapbiH OKLIAyJIay TeK
KBUTYy IIBIFBIHAAPBIH a3aWTHINI KaHa KOWMal, COHBIMEH KaTap TYPFBIHAAD YIIH KOk
Karaaimapabpl KaMTaMachl3 eTelll. DHeprus TYThIHY/Ibl a3aiTy, KOpILaFaH opTara alTapbIKTai acep
eTeTIHIH ecTe yCTaraH >keH. Mpicaibl, | TOHHAa KeMipai kary arMmocdepara miamMameH 2 TOHHA
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KOMIpPKBIIIKBUI Ta3blH ILIbIFapajabl, Oyl agaM aypyblH apTThIpaTblH HETI3r1 MapHUKTIK ras.
FumapaTThiH JKbUIBITY HIBIFBIHIAPBIH a3alTy YIIiH JKBUIBITY XKYHECIH JKaHFBIPTY KaxeT. JKymbIC
YaKbITBIHAH THIC YaKbITTA Y 1IIIHIET] TEMIIEpaTypaHbl TOMEHIETYT€ MYMKIHIIK OCPETiH, KapThuIai
KYMBIC ICTEHTIH KoHE anTaHbIH Oenrii Oip KyHAEpiHe KYMBIC Y31IiCCi3 ICTEHTIH KBUIBITY KYHeCiH
naiinanany ycelHbUIaAbl. JKYMBIC YaKbITBIHJA KbUIBITY >KYHECIHIH YII YCHIHBUIFAH pexuMi Oap:
Heri3ri, FuMapat aiasiH ana OeNriieHreH TeMIepaTypa MeH bUFaIIIBUIBIKTHI cCaKTaraH kesne; Kyty
pexkumi, Yi immHzmeri temmeparypa TeMeH OonraH kesne; CankplHIaFaHHAH KeMiH Yyi-Kaibl
KEJIENJICTUITeH Te3 JKBUIBITY KaXKeT OOJIFaH Ke3Jie.

Ocbunaii Oeity apKbUIbl Yii-kKaiia anTa O0MbIHA JKbUIBITY LIUKJII OPHATBUIAAbI, AEMAJbIC XKOHE
MepeKe KYHJepi KyHi O0#BI pe3epBTiK JKbUIBITY PEXHMI cakTanaabl. KyTy pekumiH TypaKTaHIbIpy
YIIIH €H TOeMEHIl TeMIlepaTypaHbl CaKTail OTBIPBIN, BICTHIK CYMEH MBUIBITY KOJIIaHBLIa bl
JlerenmeH, OeiMe CalKbIHIaFaH CaiblH KOpIIay KYpPBUIBIMAAPBIHBIH O€TKi TeMmIepaTypachl ja
TOMEH/ICH 1, OYJ1 )KYMBIC KYHIHIH OachlHA JIeWiH OJapbl KbUIBITY YIIIH YaKbIT MI€H KOCHIMINA KyaT
KaxeT erefi. YH-Kalnapapl )KoHe, THICIHIIE, KOpIIay KYPBUIBIMAAPBIH KBUIBITY Y3aKTBIFBI CHIPTKBI
KOpLIayJap/AblH KbUly KeJepriciHe OaillaHBICTBI, COHJBIKTAH JKBUIBITY KYHECiH »KaHapTy
KaObIpFaslap/IblH, IIATHIPJIAPIALIH JKOHE TOOENEpIiH >KbUIy OTKITIMTITIMEH THIFbI3 OailIaHBICTHI.
Y3inmicei3 KbUIBITY JKYHEeci aBTOMATTaHIABIPBUIFAH KOHE OaraapiamMalblK OacKapy/sl MaiiamaHbIn
OeJNrIEHIeH KYMBIC PEeKUMIH cakTaipl. JKyHeHIH )KYMBICHIH OaKplIay YUIIH yil-)KaliFa JaTYUKTED
OpHATBUIA/IbI, PYKCaT €TUINEH €H TOMEHT Yil 1IIiH/Ier1 aya TeMIiepaTypachiH opHaTabl. CHIPTKBI aya
TeMIepaTypackl KypT TOMEH/ICTCH JKaFaai/1a, JaTIYMKTEP JKbUIBITY JKYHeCIHEH KOCHIMIIA KBUIBITY
pEeXUMiHE aybICy Typajbl cUrHad kiOeperi. EH TeHrepimi JKbUIBITY peXHuMi - OacTamKbl BICTBIK
CYMEH bUIBITYMEH KaTap KOCBIMIIIA ayaMEH JKbUIBITYMEH OIpPIKTIPETIH apallac >KbUIBITY KyHecl.
Kenenneriiren KbUIBITYABI KaMTaMachl3 €Ty YIIiH, COpY KeNJeTyiMeH OipiKTipUIreH Ke3ne aya
KIpETIH OKeNJeTy TOJNBIK aWHAIBIMIBI peXHMIE KamTamachi3 erteni. JKBUIBITY —ayacsl
KBUIBITKBIIITAP/Ia HEMECE aya >KbUIBITKBIIITApAa BICTHIK Cy, Oy, BICTBIK aya Hemece 0acka KbLTy
TaCBIMAJIJIAFbBINI CYHBIKTHIKTHI TIAIaTaHbIN KbI3ABIPhUIaabl. Ke3AbIphUTFaH aya KyObIpiaap apKbUTbI
TapaThUIbIN, OeJIMere eHel, 11IKi ayaMeH apanacasl. Hemece KpI3IbIpbUIFaH aya OeJIMeH1 Kopiiarn
TYpFaH 10IKI KYOBIpiap apKbUIbl KO3Faslafbl, 1IIKI KaObIpFanapAbl KbI3ABIPabl, OJap KbLTYbI
O0enmere Oepeni. CankplHIATBUIFAH aya, LWKIIH asKTaraHHaH KeWiH, KalTa >KpUIBITY YIIiH
XKBUTBITKBIIIKA OpaJiajibl HeMece OenMe TeMIlepaTypachl JKOFapbl OOJFaH Ke3/e iIIiHapa ChIPTKa
HIBIFApbUIabl. AyaMeH KbUIBITY OeiiMe OOMbIHIIA TeMIlepaTypaHbIH OipKENKiJiriH, COHJai-aK
ayaHbl Ta3apTy/bl )KOHE BUIFAIIAHIBIPYABl KAMTAMAaChl3 €Te/i. by kylHeHIH KeMIIUTIKTepiHe aya
KYOBIpJIaphl aJlblll )KaTKaH YIKEH ayMaK, KyObIp OKIIayJaybIHbIH KETKUTIKCI3IITTHEH KbLTY KOFaITybl
AKOHE BICTBIK CY JKbUIBITY KYOBIpJIapBIMEH CaNBICTBIPFAH/Ia THIM/II AyMaKThIH alTapibIKTai a3 001yl
KaTampl.

TemneparypaHsl, bUIFAJIBUIBIKTBI JKOHE ayaHbIH JIACTAHYBIH TYPAKTaHJABIPY YILIIH KEJIJETY
XKOHE aya Oamray sxyHenepi Mep3iMIi pexxuMe KyMbIC icTelai. by ylie pUTFaiapUIbIK MEH aya
KypaMbl KYHI OOWBI ©3repin OTBIPAThIH YJKEH KEHICTIKTepl 0ap KOFaMIbIK FUMapaTTap (MbICAJIbI,
CHIOPT 3aliaphl, ayJUTOPUsIIAp, acXaHallap KOHE KiTanxaHajap) YIIH eH TuiMal. Aya meppaeci
HEeMece aya XbUTy Tepaeci - OyJI CybIK CHIPTKBI ayaHbIH OeJIMere KipyiHe »oJ1 OepMENTIH jkoHe Oip
OenMeeH eKiHIIi OenMere aya arbIHbIHAaH KOPFalThIH KypbUIFbl. Ocbulaiiina, mepae opTypii aya
Karaaimapel 6ap aiiMakrap/sl Oesienl. Aya nepzenepiH KOChIMIIA XKbUIBITY YIIIH Jie NMaiijanaHyra
6omansl. Aya nepaenepi kebinece kipedepicrepre (BectuOynanapra) opHaTeliaabl. Fumaparrapasiy
aya camacblHa KOMBUIATBIH HETI3r1 Talal - aya Hepaesepi ChIPTKbl ayaHbIH jK00albIK apaMeTpiepi
IIETiH/E KBUIBITY JKyHenepiMeH, jKaOIbIKTay JKOHE IIbIFapy JKeIJIETYIMEH jKOHE ayaHbl OanTayiisl
KaMTaMachI3 €Tyl KepeK. DHeprusi yHemJeyre >aOJbIKTay ayachlH KbUIBITYFa apHaJfaH KbLIY
IIBIFBIHBIH JKOHE OHBI TachIMallJjayFa KETETiH OJHEPrusl WIBIFBIHIAPBIH a3alTy apKbUIbl KOJI
XKeTkizineni. FumapaTtrapaarsl sHeprust YHEMICY/IiH HETi3ri MIapackl - aBTOMATThl OacKapbUIaThIH
KBUIBITY ~ paJHaTOpJapblH,  JKOHE  JKbUIy  IHAFBUIBICTBIPFBIIITAPBIH  OpHATy.  JKbiTy
IIaFBUIBICTBIPFBIIITAPB] - KaObIpFara paauaTopiapAblH apThlHA OPHATBUIATHIH OKIIAYJIAFbIII
MaTepuangap. JKpUIBITY KYPBUIFBICHI JKbITY SHEPTHACHIHBIH aUTapIIBIKTai OOJiriH CHIPTKBI KaObIpFa
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apKbUIbl IIBIFATBIH COYJIETIK JKbUTy PETIHIE IIBIFAPAThIHIBIKTAH, KBUTYJIbI OeiMere KaltapaTbiH
QIIOMUHUHN (OJBrajjaH kacalliFaH dKpaHIbl JKbUTY MIAFbUIBICTBIPFBIIITAPABI OPHATY YCHIHBUIAIBL.
Erep >KbUIBITY KYpBUIFBICHI MEH KaOBIpFa apachbIHAaFbl KAlIBIKTHIK JKbUTY IIAFbUIBICTHIPFHIITAPFA
MYMKIHIIK OepMmece, KaObIprara >KbUITBIp aJIOMHHHUN (DOJBraHbl KeMiMIey KETKUIIKTI, Oy
paauaTOPIbIH apTHIHAAFEI KaObIpFa apKbUIbI )KbLTY IIBIFBIHBIH 20-25%-Fa a3aiiTa anajsbl.

Dnekmp 3HepeUsCblH MYMbIHY2a APHANRAH dHEPIUsl YHemOoey uapaiapsl IHEPTUS TUIMIUTITIH
apTTBIPYAbIH €H THUIMII ojicTepiHiH Oipi - SJeKTpMEH XaOIbIKTay >KyHelepiHae 3aMaHayu
TEXHOJIOTUSUTAP/IbI Taiganany. DIEeKTpMEH XaOJbIKTay jKyHesepi KeOiHece HOMUHAIIBI KYMBIC
IIET1IHEH TOMEH KYMBIC ICTEH/I1, NIEKTP KaObIKTaphl MEH TapaTy *KeJijepi maMaaH ThIC )KYKTee i
HEMece IamajgaH ThIC JKYKTeledi, Oyl TpaHcOpMAaTOpNBIK IIBIFBIHAAPIABl APTTHIPAIbl JKOHE
ANEKTPMEH XKabOJbIKTay >KyHeciHmeri Kyar koddQuumeHTiHIH TeMmeHueyiHe okeneni. Eckipren
€CemnTerimTep, aknapaTThl HAKTI YaKbIT PEXKUMIHIE KOPCETE ajMay XKOHE €CENTETIITI KYHem Typie
TeKcepyIiH 00JIMaybl 3JIEKTP SHEPTUSACHIH TYTHIHY KeJIeMi Typajbl aKIapaTThlH CeHIMCi3 O0IybIHa
oKeneni, Oyt sxocrapaanOaraH SHEPIHsl TYTHIHYBIH KO0 OOMBIHINA yaKTBUIBI IIapajap KaObliiayra
MYMKIHIIK Oepmeiini. Toxxipube kepceTKeHAeH, eCKIpreH ecenTerimrepi 6ap TEXHUKAIBIK ecenTey
KYHeJepiH HAKThl yaKbIT PEKUMIHJE JKYMBIC ICTEHTIH 3aMaHayu €CENTErilTepre >KaHapTy 3JIEKTP
SHEPIUsACHIH TYTHIHY KeJIeMI Typaibl aKlapaTThlH CEHIMAUIITIH apTThIpy apKbUIbl SHEPTUsSHBI 3-5%
yHemzeyre MyMKIHAIK Oepeni. TyprbiH yiliep YIIIH SHEpPrUsHbl YHEMACWTIH IIeHIimMjaepre
KAPBIKTAHABIPY JKYHEIepiH KaHFBIPTY JKOHE JICKTP >KaOAbIKTapbIH OaKbUIAY KaTabl.

KapbIKTanaplpy KyHenepiHjae 3Heprus yHemaey >KoHe THIMAUIIK IIapajapblH €HrI3y YILIIH
TaOUFU KapbIKTHI MalianaHy JOpeKEeCiH aHbIKTAy, >KACaHAbl KAPBIKTAHABIPY KO3IEpiHIH THiIMIi
OO0JTyBIH KAMTaMaChI3 €Ty KOHE JKapBIKTAHIBIPY/IbI 0aCKapyAbIH ’KaHa TEXHOJIOTUSIIAPBIH Mai1anany
kaxer. [lammap MeH mamaapablH TYpli MEH CaHbIH TaHJAy apBIKTAHABIPY epekenepi MeH
HIBIFBIHAAP/BI €CKEPE OTBIPBIN peTTeNel, ajl SHeprus TUIMILIIr keOiHece eckepuiMeinai. Kasipri
yaKbITTa SHEPTUs THIMIII mamaap, xapbikauoatsl mamaap (LED nemece LBE), sxorapsl KbICBIMABI
Hatpuii (HPS), metann ranorennai (MH) xone 3amanayu mamaapra OipiKTIpUINeH JIIOMUHECLIEHTT]
mamaap (FL) Gonbin cananaapl. Toxipube kepceTKeHAEH, JTIOMHHECIEHTTI IIamIap KepCeTUIreH
KbI3MET €Ty Mep3iMI 11I1HE CoyJIeNIeHy KyaTbIHbIH 35%-Fa JIeliH jKOFaja/ibl, ajl SHEprus TYThIHY 5%-
Fa JieHiH apTaabl. JKypri3uireH cblHaKTapIbIH I€peKTepi 2-KecTe1e KeNTipireH.

2-xecte. JIFOMUHEECIIEHTTI aMAap/Ibl ChIHAY JIepeKTepi

IATaysl Tox, A [Kepney, B [Kapsikranneipy, JIk Kyatsl, Bt
Kana mampaap 0,59 220 270 130

5-6 ait Goitbl xymbIc icTen Typran(),60 220 240 132

[raMaap

bip xbulmaH actaM yakbIT 001b10,61 220 200 134

PKYMBIC 1CTEIl TYpFaH Iamaap

3-kecte KepHeyni enmieyre apHajaFaH mam napameTpiiepi

Kepnuey, B JlrtoMuHEeCHICHTTI mam DKapblKAMOATHI 1AM K
Tok, | XKapsIKTanasIpy , TyTsIHY Toxk, XKapeikranaslpy ,| TyTeIHY
A JIk Kyatsl , BT A JIk Kyatsl, BT
194 0,40 160 78 0,21 300 41
200 0,47 180 94 0,20 300 40
210 0,55 190 116 0,19 300 40
220 0,61 210 134 0,18 300 40
230 0,71 227 163 0,18 300 40
240 0,78 237 187 0,17 300 41

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95 31
2024 - 5.99 -

250

0,85 \ 250 D13 \0.16 \ 300 41 \

JIFOMHHECUEHTTI JKOHE >KapbIKIUOATHI MIaMIapAblH CHUIATTaMaJIlapbIH CAJBICTRIPY 3-KecTele
KENTipiareH. JIIOMUHECTIEHTTI amMaap KeIUTiK KepHEY ©3repreH Ke3ae TYPaKChI3 KYMBIC 1CTEHII.
OmnapIbIH 3JEKTP KyaTblH TYTHIHYHI )KapbIK aFbIHBIHBIH a3/1all apTYbIMEH €Ki €CeJIeHyl MYMKiH, Oy
SHEpPrusl TYTHIHYABIH aWTapibIKTail achlll KETyiHE OKelell. AJ KapbIKIUOITHI IIaMJap KeNiTiK
KEepHEY ©3repreH Ke3/e CEeHIMJI KYMBIC ICTEeHIi, ajl KyaT TYThIHYBbl MEH JKapbIK aFbIHbI ©3repicci3
Kanagpl. JKapblKTaHIBIpY CTaHAApTTapbl CaKTalFaH >KaFjJaiiia, SHEPrus YHEMJIEWUTIH IKapbIK
Ke3JIepiH OYKLT )KapbIKTaHABIPY )KYHECIH KalTa Koclak-aK a0 IpIKTay )KyHeciHe OpHaTyFa 00JIaIbl.
by xxaHa mamMaapisl OpHATy KaKETTUIITIH KOS bl )KOHE JKaphIKTaHIBIPY KYHECIH KaHAPTY KYHBIH
TeMenzeTel. XKaHa )kapbIKTaHIbIPY KYPBUIFBIIAPBIH (IIaFbUIBICTHIPATHIH IJICHKAIAP MEH KOpanTap)
naijanany KakKeTTi IaMJap MEH KYpPbUIFbLUIApIbIH CaHBIH a3aiTaabl. MbIcaibl, ©HEPKOCINTIK
maMaapaa dJIEKTPOXUMUSUIBIK JKBUITBHIPATBUIFAH AMIOMUHHWJICH JKacalfaH UIaFbUIBICTBIPATHIH
IIeHKa Oap, OHBIH IAFBUIBICTHIPYIIBUIBIFEI ©TE >KOFaphl JKOHE KOIIMIT IIaMJapra KaparaHia
aliTapiblKTail acell Tycenai. Kosranmplc ceHcOpiiapplH YU 1lIIHAE MNaijagaHaThIH LIaMAApIbIH
KYMBICBHIH OaKplIayFa MyMKiHIIK 6epeni. On 6enmeneri anaMmaapAbiH O0TybIHA )KOHE TAOUFH KaPhIK
MeJllepiHe OalIaHbICThl JKAPBIKTAHABIPYAbl AaBTOMATThl TYyple Kocalsl >koHe ewripeni. Omnap
aJIaMHBIH KO3FaJIbIChl HeMece OeJICeHAUTINHEH TYbIHIaFaH HH(QPAKBI3BLI COYJIEICHYACT] 03repicTep/Ii
aHBIKTay apKbUIbl JKYMbIC icTeial. byn KyppuUiFbuiap SHEprusiHbl alTapiblKTail YHEMIEeyre Kol
KETKi3e/1, )KapbIKTaHAbIPYIbl TYTHIHY1bI OpTa ecenneH 30%-ra azaifTabl.

Tepese xapbirbl KeOiHece Tepesesnepre M akblH OpHalacKaHAAp YLIIH >KETKUIIKTI OOIybl
MYMKiH, OipaK aJiblc OpHaJaCKaH YyCTeIep/l KeTKUTIKTI TYpAE KAPhIKTAaHABIPY YILIIH JKEeTKLUTIKCI3.
Kosranpic JkoHE TOJNy CEHCOpJapbl - OJHEPrus TYTBIHYABl 75%-Fa JeWiH a3aiiTa ajaTbiH
aBTOMATTaHIBIPY KOMIIOHEHTTEpl. OTeMAUTIK Mep3iMi CEHCOpFa KOCBUIFAH MIaMIApJIbIH >KaJIlbl
KyaTblHa OailmaHbicThl. KyaThl HEFypibIM KOFapbl 0oJica, CEHCOpap COFYPJbIM Te31peK ©31H-631
aKTaipl. JKapbIKTaHIBIPY KOPCETKILITEPl CTAHAAPTTHI KapBIKTAHABIPY MOHJEpPIHEH alTapibIKTai
TOMEH OOJIFaH Ke3J/Ie KapBIKTaHABIPY JKYHeJepiHae TeXHUKAIBIK IapajapAbl KOJAAHBLTYbl KaKeT.
byn onerre Oenmenei HeMece JKapbIKTaHIBIPY KYpBUIFBUIAPBIHIAFBI HAIAp CAHUTAPIIBIK
XKarjainapra OainaHbicTel. byst skaFmaiia KapanaibM mapaiapAbl KOJJaHy, MbICANbL: MIaMIap/Ibl
Tazanay, olHEK IeH apblK CaHbUIAyJapbhlH Ta3zajay, OejMesepil alblK TYCTepMEH 00sy *XKoHe
aKayJbl laMIapabl YaKThUIbl aybICTIpY. by sHeprus mbirbiHbIH 30-40%-Fa HEMece ofaH /1a KeIKe
a3zalTyra MYMKiHJIK Oepeti.

Cynasl TYTBIHY THIMAUTITIH apTTRIPYABIH 3 mapacsl [ 13] moniMerTepi OOMbIHIIA, KpaHIapAaFhl,
KOJDKYFBIIITAPJIAFbl KOHE KOJ JKYFBIIITAPAAFbl Cy arbIHBIHBIH >KbULIaMabirsl 0,05 Mlla xymbic
KbIcbIMBIHZIA Kemiuzae 0,07 n/c, an 0,3 MIla kpiceimaa 0,2 1/c 6omybl kepek. Cy IIBIFBIHBIH a3alTy
YIIiH KpaHjgap YIIiH aFblH PETTeTilTepi KOJJaHbUIaAbl. AspaTopiap Cy HIBIFBIHBIH a3ailTajbl,
TYpPaKTbl Cy KbICHIMBI MEH BIHFAIlIbI Cy aFblHBIH KaMTaMachl3 €Teli, XKyHhelepaeri KbIChIMIbI
TEHECTIpeIi »XoHe KpaHaapaarel mynbl asaitaasl. Cy perrerimi O-Topi3ni cakuHaJaH, Cy
pETTETINIIHEH XOHE METajl KOpmycTaH Typansl. KpaH amibiiraH Ke3ie cepmiMJli CaKhHa arblH
TecikTepiHe OachUIaIbl, HOTIKECIH IE Maiiia 00JIFaH KbICBIM apTaJibl, CY aFbIHBI HIEKTENE/1, TYPAKTHI,
pETTENeTIH aFbIH/Ibl KaMTaMachl3 eTe/l.

Yiivimoacmuipywvinwix ic-wapanap. ¥pIMAACTHIPYIIBUIBIK SHEPTUS YHEMJEY ic-IIapasiapbl
SHEPrus TYTHIHYIIBUIAPH MEH MEHEKEpIIepiHe IHEPTHs YHEMICY MYMKIHAIKTEP1, SPTYpPIIl SHEPTUs
YHEMIEHTIH > KaOOBIKTApIbIH, KYPBUIFBUIAPIBIH JKOHE DSHEPrusi YHEMAEY KbI3METTEpiHIH
KOJDKETIMITITT MEH KYHBI TypaJibl akrmapat Oepyai KaMTHIbL. DHEPTUsl YHEMJICY MOCENCNIEPiH ISy
YIiH  OapibplK  MYAIENi  TapamTapasl  TapTy — KaXeT. ODHeprus  TYTHIHYIIbUIapbIMEH
YUBIMIACTBIPYIIBIIBIK iC-IIapaiap oJlapFa HHEPrUsSHbl CaHAIbl KOHE OWIACTHIPBUIFAH TYpAE
naiiajanyra XOHE YHEMJAeyre KeMekTeceli. MamaHmap ojapra Yine SHEprus TYTHIHY MEH
YHEMJCYAIH calayaTThl SJETTepiH JaMbITyFa KemekTecemi. [loTtep wuenepi apacbiHAa SHeEprus
YHeMJIeyJli HacuxaTrTay »JKENJIK cararrap, Oaiikaynap, MYJbTUMEIUSUIBIK Tpe3eHTanusap,
IUTaKaTTap JKOHE CYpeTTep apKbUIbl Ja YHbIMAACTHIpbUIaAbl. MyHIal ic-mapanap apKbpUIbl MOTEP
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uenepi MeH KbI3METKepIIep SHEPrUsl YHEMIICY MceeIepiHe TYPAKThI KbI3bIFYIIBUTBIK TAHBITA b1, OYJT
3epTTey KoOaTaphIH/IA KOPIHIC TaOA b,
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KOJJAHY

TAHATAPOBA O.C.
2-kypc nokropant, AGai ateiHaarel Kaz¥I1V, Anvars k., Kazakcran

Frutermu sxerexmi: n.r.k.,mpodeccop KAPBAEBA IIILII., AGaii ateiagarsl Kaz¥YITVY,
Anmartsl K., Kazakcran

Anoamna. byn maxanaoa mypakmel 0amy MYHCbIPLIMOAMACHL He2i3iHoe 2eozpadusmbl
OKbIMYObIY — Kaszipei 3aMaHebl  Oablmmapvl, UHMepakmuemi  20icmepoiy  nedacocUKaIblK-
NCUXONOUANBIK APMBIKULLILIKINAPL, OLiM ANyubLIapObly KeHICMIKMIK OUlaybiH, 2e02paQusiblK
CayammuolibleblH, 9KOJIOSUSILIK MIOCHUECMIH OaMbIMYyOdebl OPHbl JHCAH-HCAKMbL  3epOeieHel.
Convimen 6ipee I'UC mexnonocusanapvit, myaibmumeousivlk Kapmaiapowl, supmyanobl MOOeaiboey
Kypanoapuln, 3D eusyanuzayusmul, OHAAUH NAAM@POPMANAPObL KOJLOAHYObIY MUIMOLNIC] MEeOPUSLIbIK
JHCOHE NPAKMUKATLIK MYpevloa manoanaosl. Makanraoa mypakmsl 0amy MaKcammapwblHa CauKec
eeoepaghus cabakmapvit HCaHbIPMYOblH EbLILIMU-IOICMEMENIK OA2bIMMmMAapbl YCbIHbLIAObL.

Kinm ce30ep: ceocpachusinvl oxvimy, mypaxkmol O0amy, uxmepaxmuemi 20icmep, 1UC,
YUGhpavlK MexHOI02UANAD, IKOLOSUAILIK MAIOeHUuem, Oiim bepy.

USING INTERACTIVE METHODS AND TECHNOLOGIES IN TEACHING
GEOGRAPHY IN THE CONTEXT OF SUSTAINABLE DEVELOPMENT

Abstract. This article examines the modern approaches to teaching geography based on the
concept of sustainable development, highlighting the pedagogical and psychological advantages of
interactive teaching methods and their role in developing students’ spatial thinking, geographical
literacy, and environmental awareness. The effectiveness of using GIS technologies, multimedia
maps, virtual modeling tools, 3D visualization, and online platforms in geography education is
analyzed from both theoretical and practical perspectives. The article also proposes scientific and
methodological directions for updating the content of geography lessons in accordance with the goals
of sustainable development.

Keywords: geography teaching, sustainable development, interactive methods, GIS, digital
technologies, environmental awareness, education.

Kipicne

KoramubiH >kahaHIOplK TpaHcpoOpMammschl, KIUMATTBIK ©3TepicTep, JeMorpadusiibiK
yAepicTep, TaOUFH pecypcTapiblH a3alobl, ypOaHM3amMss MEH TEXHOTEHAIK >KYKTEMEHIH apTysl
aJlaM3aT aJJIbIH/IA JKaHa SKOJOTHSIIBIK JKOHE JICYMETTIK Kayinrep TybiHaaryaa. Ocel skarnaiiapia
TYPaKThl JaMy TYXKBIPBIMIAMAChl OJEMIIK KaybIMJACTBIKTBIH CTPATEeTHSIIBIK JaMy OarbIThIHA
aiHanabl. bimiM Oepy JKy#eciHiH, OHBIH IIIIHIE OpTa MEKTEIN TeorpadusSChIHBIH alIbIHAA TYPFaH
MIHET — OKYILIBLIapAbl KOpLIaFaH OpTaHbl KOPFayFa, pecypcTapibl THIMII Nalijanany¥ra, >kahanabik
Mocelesiep/ii ChIHA TYPFBIJIaH TallayFa yupety. ['eorpadus — Taburyu sxoHE QJICYMETTIK KyHenepal
KEIIeH1 KapacThIpaThlH FHUIBIM, COHJBIKTAH OHBIH Ma3MYHBIH JXKaHApTy, WHTEPAKTHBTI SJICTEP
ApKBUIB OKYIITBI OEJCEHJUNTH KYIIEHTY, 3epTTEYMIUIK JaFIbUIapblH KaJBIITACTHIPY — YaKbIT
tanaosl. [1] [2] [3]

TypakTel namy XoHe TeorpadusHbl OKBITYJBIH JKaHA MapagurmMackl. TypakTel gamy
napajurmachsl Kaszipri 6iim GepyiH Ma3MyHBI MEH KYPBUIBIMBIH TyOereiini esrepryae. ['eorpadus
MoHIHIE OyJ1 e3repicTep TaOUFaT IMeH KOFaM apachlHIaFrbl OalIaHbICTApbl )KaHA FRUIBIMU JCHTCiIe
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TYCIHIIpY i KaxeT eTeAi. OKyIIbl TEeK aKmapaTThl )KaTTan KoWMai, TaOuFu KyOBbUTBICTap IbIH ceOer -
CaNJapblH Talgail amybl, TreorpausUIbIK JCPEeKTePMEH KYMBIC ICTEH allybl, DKOJIOTHSIIBIK
Mocelesiepre KayankepliuliKneH Kapaybl THIC. MHTEpakTHUBTI TEXHOJOTHsUIAp OV MIHIAETTEpIi
JKY3ere achIpyIbIH THIM/II TETIrl peTiHae KapacTeipbuiaas. [1] [4]

HNHTEepaKTUBTI OKBITY OMICTEPiHIH TEOPHSUIBIK HETi3aepi. IHTEpaKTUBTI OKBITY 9MICTEPI OKY
yAepiciH Tysirara OaFbITTalpl, OKYLIBIHBIH OKY OCJICEHAUTITiH apTThIpalbl, MIBIFaPMAaIIbLIBIK
oiinaybIH JaMbITanbl. byn onicrepae 6u1iM anymibl — OUTIMAL JaiiblH KyHiHIE KaObUI1IayIIbl eMec,
OHBI 63 9PEKEeTI apKbUTBI MEHrepyi. | eorpadusga HHTEPAKTHBTI OKBITY/IBIH TICUXOJIOTHSIIBIK HET131
— KEHICTIKTIK KaObUIAay, BU3yalIM3alMs, KapTaMeH >KYMBIC, MOJENBACY, 3epTTey KYpPrizy
JaFabUIapbiH AambIty. [4] [5]

HHTepakTHBTI oiCTEP/IiH 0aCThl KaFuaajaphl:

» OKYIIBIHBIH TAaHBIMIBIK OCJICCHIUIITIH apTTHIPY;

» TOITBIK XKYMBIC apPKbUIBI BIHTBIMAKTACTBIK KAJIBIIITACTHIPY;

» TpoOsieMallbIK TarChlpMalap apKbUTbl CBIHU OMIIAY bl KETIIAIPY;

» 3epTTEYIILIIK OPEKETKE bIHTAJIAHIBIPY;

» KOMMYHUKAIUS XKOHE JOJICIACY AaFAblIapblH JaMBITY .

l'eorpadusinarsl  uHTEpakTUBTI oxmictep. [leorpadus cabakrapblHOa KOJJIAQHBUIATHIH
MHTEPAaKTUBTI 9JIICTEP/IIH 11I1H/I€ TOMEHJETIEP epeKIIe TUIMII:

Keiic-ctagm — HaKThI reorpadusUIbIK KaFAaiIbl Taaaayra MyMKIiHAIK 6epeni. Mbicanbl, Apan
TEHI31HIH TapTbUlybl, AdpHUKagarbl LeJeHTTeHy, As3usiarbl ypOaHu3auus Macesenepi. «Apain
TEHi31HIH TapThUIybD» TaKbIpbIObIHA MbIcan kenTipcek (l-kecte). OKymibulapFa HaKThl Kapraniap,
CIyTHUKTIK CYypeTTep, CTAaTUCTUKAIBIK Momimer Oepineni. Omap cebemn-cammap OaitmaHBICHIH
aHBIKTAII, ©3 IMIENIIMIEePiH YChIHABL. [5]

Kecte 1. Apan TeHi31HIH TapThUIYBI

Kepcerkimr Moanimer Tannmay

Teni3z aymarsl (1960 x.) 68 000 km? ©O3eH aFbICBIHBIH €PKIHIIT
KaMTaMachI3 eTUINeH
KE3€H.

Teni3 aymarsl (1990 x.) 36 000 km? CyapmaJibl €riHIIUTIKTIH
apTyBbIL.

Teni3z aymarsi (2020 x.) 8 000 km? DKOJIOTHSUITBIK JTaFaaphIC
KE3€Hi.

JKoOanbIK OKBITY — OKYIIBUIAPABI 3ePTTEY XKYPri3yre, akmapaT KHHAyFa, KapTorpagusIbIK
nepekTepal Tanmayra yidperemi. TypakTel gamy TakbIpbInTapbiHna <«Kacbul SKOHOMHKAY,
«KanasikTapip1 6ackapy», « OHIpIH SKOJOTHSIIBIK MACTIOPTHDY CUAKTHI )ko0anap ete THiMIi. « MeHiH
KaJJaMHBIH OKOJIOTHSUIBIK TACTIOPTBD) MBICANIBIHIA, OKYIIbIIAp KalaJaFbl aya camachl, KeJiK
TBIFBI3JIBIFBI, YKACHLT KEJIEK MOJIIIEP] TypaJibl MOTIMET XuHaiabI (2-kecte). [4] [5]

Kecte 2. DKxoyorusasIK nacrnopr

Kesen OKy1Ibl opeKeTi Kypan Hotmxe
1. J{aibIHABIK Macene tannay Google Forms XKocnap
2. Jlepex xuHay Ommiey, cyxo0ar, GPS, xapra JHepekkop
eceln
3. Tanpay Huarpamma kypay | Excel Kecre, rpapuk
4. KOpBITBIH IbI Koba kopray [Ipe3enranus Ecen 6epy
Pennix oifpiHAap — OKYIIBUIAPABI TE€OCasICU MOJENbIAEPre, SKOJIOTHUSIBIK Kelicce3aepre,

Ta0UFATTBl KOPFAy WMHCICKIMIACHIHA KATBICTBIPY OJIAPJABIH  CasCH-TeOrpadusuIbIK  OWJIaybIH
JaMbITalbl. [S]
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Taburu KyOBUIBICTApABI MOJEIBACY — JKep CUIKIHICI, aHapTay aTKbUIaybl, ITyHaMH,
MY3BIKTapbIH IIETiHY1H BUPTYaJ bl MOAEIBICY OKYIIBLIAPIbIH ceOeM-canaapiblK OaimaHbIcTap bl
TYCiHYyiHE BIKIIAJ eTexi. [6]

Hudpasik texuonorusnap xoue ['MC xyitenepi. Ludpnbixk texnomorusuiap reorpadusHbl
OKBITYIbI TYOereim xanFbIpTThl. EH MaHp13nbickl — [TMC Texnomorusutapel. 'IC apkplabr kapTa
KabaTTapblH Tajjay, KIMMATTBIK HeMece AeMOrpa@usulbK KOpCETKIITEpal BU3yalu3alusiay,
T€09KOJIOTHSUIBIK KapTalap KYpacThIpy OKYILIbLIAP/bIH 3epTTEY JaFAblIapbiH apTThIpaabl. [6] [7]

Buptyannst kapranap mex 3D Mozenbaep Tay KbIHBICTAPBIHBIH KYPBUIBIMBIH, ©3€H KYHeIepiH,
MY3BIKTapAbIH JTUHAMHUKACBIH Kepy MyMkiHairin Oepeni. Google Earth, ArcGIS Story Maps,
National — Geographic  Education muatdopmanapsl  reorpadusiHpl  IIBIHAKBI  ©MipMEH
OaitnansicTeipansl. ConsiMeH KaTap, Kahoot, Quizlet, Learning Apps cekini onnaiin miatdopmanap
OKBITY YIEPICiH OWBIH TYPiHIE YHBIMIACTRIpYFa bIKnau etemi. [6] [7] [8] [9]

TypakTel namy OarbITBIHAAFBI cab0akTapAblH Ma3MyHBL. TypakTel Aamy KYHABUIBIKTapbIH
reorpadus cabakTapblHa €HTi3y YIIiH TOMEHETi OarbITTapAbl KymenTy kaxet: [1] [3] [4]

» JKOXYienepai Kopray;

» Tabufy pecypcrapsl YHEMII Maiinanany;,

» KJIMMATTBIH ©3repyiH TYCIHAIPY;

» ypOaHU3aHSHBIH 3KOJOTHSUTBIK CalIapblH Oaraiay;

» («OKachbL1 TEXHOJIOTHUSIIAPY YFBIMBIH MCHIEPTY.

OcpiHmali Ma3MyHJbl HHTEPAKTUBTI OMICTEPMEH YIITACTHIPY OKYIIBUIAPIBIH SKOJIOTHSIIBIK
MOJICHUETIH KaJBINTACThIPYFa 30p bIKIAJ €Te/Ii.

KopbIThIHABI

3epTTey HOTHXKENEepl HMHTEPAaKTUBTI OJICTEp MEH 3aMaHayH TEXHOJOTHMsIapAbl KOJIJaHy
reorpadus MOHIH OKBITYABIH CalachlH apTTHIPATHIHBIH, OKYIIBLIAPABIH TaHBIMJBIK OEJICEHIUTITIH
KYIIEHTETiHIH, TYpaKTbl JaMyfa OeHiMAenreH TYJIFaHbl KaJbIITACTBIPYFa MYMKIHAIK OepeTiHiH
kepcerti. ['MIC, Buptyannasl kapranap, 3D mozenblep koHe OKBITY Iutatdopmanapbl reorpadus
cabaKTapblH Ma3MYH/IBIK JKOHE 9/1ICTEMENIK TYPFbIIa OalbITaIbl.
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THE IMPACT OF NEURO-GYMNASTICS EXERCISES ON THE ATTENTION
LEVEL OF PRIMARY SCHOOL STUDENTS

TAUBAY G.S., TEKMANOVA A.K., APEN J. ZH
Republic of Kazakhstan, Almaty, Asfendiyarov Kazakh National Medical University

Abstract. In modern education, supporting students’ cognitive development and improving
attention stability have become key pedagogical tasks. Increasing information overload, complex
curricula, and the influence of digital technologies significantly affect students’ concentration. In this
regard, neuro-gymnastics (Brain Gym) exercises — movement-based cognitive stimulation methods
— are gaining scientific attention. This study aimed to investigate the impact of neuro-gymnastics on
the attention levels of primary school students aged 8—9. A total of 30—40 students were divided into
experimental and control groups. The experimental group performed neuro-gymnastics exercises
daily for four weeks, while the control group followed the traditional learning routine. Attention was
assessed using the Bourdon test and the “Colors and Words” method. The results indicate that neuro-
gyvmnastics improves attention stability, information processing speed, and learning motivation,
suggesting its practical relevance for enhancing cognitive development in the educational process.

Keywords: neuro-gymnastics, attention, students, physical activity, learning motivation,
cognitive development, education.

Introduction

The problem of sustaining attention and cognitive engagement among primary school students
is becoming increasingly relevant. Modern children face growing academic demands and exposure
to digital environments, which may negatively affect their ability to focus. Movement-based
programs such as neuro-gymnastics, combining physical activity with cognitive activation, have
shown positive results in improving executive functions and attention control [1; 3]. International
studies demonstrate that regular participation in Brain Gym activities enhances memory, reaction
time, and learning motivation [2; 4]. However, comprehensive research on this method in Kazakhstan
remains limited.

Research Purpose and Methods

The purpose of this study was to determine the effect of neuro-gymnastics exercises on the
attention level and cognitive performance of primary school students. The study involved 30—40
pupils aged 8-9 years. Participants were divided into two groups: experimental and control. The
experimental group performed neuro-gymnastics exercises (10—15 minutes daily for four weeks); the
control group followed traditional lessons without additional activities. The level of attention was
evaluated through the Bourdon Attention Test and the “Colors and Words” method at three stages:
baseline, mid-term, and final. The collected data were analyzed using comparative and statistical
methods.

Results and Discussion

The experimental group showed a clear improvement in concentration and processing speed
compared to the control group. The frequency of errors in the Bourdon test decreased by an average
0f 20-25%, and the time required to complete cognitive tasks shortened significantly. These findings
align with previous international research, confirming that daily motor-cognitive exercises promote
balanced hemispheric activity and increase self-regulation in learning [5].

Conclusions

Neuro-gymnastics can be considered an accessible and effective method for improving
cognitive and attentional skills among primary school students. Incorporating 10-minute brain-based
movement sessions into the daily school routine may help reduce fatigue, enhance motivation, and
stabilize attention. Further development of localized neuro-gymnastics programs adapted to
Kazakhstani schools is recommended.
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MEDICAL WASTE: MANAGEMENT CHALLENGES

SADIQOVA MARYAM MAHAMMAD QIZI
Master of Azerbaijan University of Architecture and Construction,
Azerbaijan, Baku

Abstract: The article discusses some issues of medical waste generation in Azerbaijan, which
belong to the category of hazardous waste. In particular, it says that the waste from medical
institutions contains dangerous microorganisms, toxic drugs, and is radiologically dangerous. The
issues of the scale and accounting of medical waste are also being considered. The article provides
a brief overview of undesirable situations of the impact of medical waste pollution on public health.
1t is proposed to take a more responsible approach to the disposal of all medical waste, even if it is
not considered particularly dangerous. In order to reduce the risks of human infection, the spread of
infections and the occurrence of epidemics, it is important to properly sort and dispose of medical
waste.

Key words: medical waste, hazardous waste, risks of contamination by medical waste,
accounting for medical waste, medical waste disposal, epidemic.

All waste generated in the process of human existence is divided into consumer
waste and production waste according to the type of origin. In general, since the
emergence of people, along with other problems, there has been a waste problem. Waste
is a substance or object that has lost its consumer properties as a result of human activity.
This waste can be recycled. In addition, it can be disposed of or buried. Waste is
classified according to its origin and degree of danger. The amount of waste has increased
rapidly in the past century. Such an increase in production and consumption waste has
become an important problem of large cities and large industrial sectors. In general, all
waste has a negative impact on the environment.

Types of medical waste

Medical waste is divided into the following types:

- infectious waste;

- pathological-anatomical waste;

- sharps waste;

- chemical waste;

- pharmaceutical waste;

- radioactive waste;

- household waste.

Appropriate measures need to be taken to ensure the safe and sustainable
management of medical waste. These measures can help prevent the negative impacts of
waste on the environment and living things.

Medical waste is all waste generated during pharmaceutical and medical research
activities. These include various accessories used in medical activities - gloves, needles,
swabs, etc., various liquids and cotton products, as well as expired medicines. These
items can accumulate a large number of harmful microorganisms. Therefore, these wastes
pose a potential hazard. Medical waste is divided into five hazard classes:

- A - epidemiologically safe;

- B - epidemiologically dangerous;

- C - extremely dangerous;

- D - toxicologically dangerous;

- E - radioactive.

Statistical characteristics.
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Production and consumption waste - substances or objects that are generated,
produced, intended for production or consumption in the process of production,
performance of work, provision of services or consumption, or are subject to production
or disposal in accordance with the Law. Waste does not include subsoil used in
accordance with the legislation of our State, as well as surface and bedrock that must be
used in accordance with the Law No. 707 "On Subsoil" dated April 27, 1998.

On average, 350 kilograms of waste fall on a resident of our capital per year. This is
not a small number. This figure is for the city of Baku. What about our Republic? Other
cities? Other countries? If we add up the figures generated here, we will get a huge
amount. For example, in Japan, more than 50 million tons of household waste are
generated per year. At the same time, the amount of industrial waste is eight times more
than this [1].

According to the Statistical Committee, 4400.0 thousand tons of waste were generated in
Azerbaijan in 2024. This is approximately 7% more than in the previous year. 70% of them were
solid household waste. The remaining figure was various types of waste generated by the activities
of enterprises [7].

Medical waste is classified as hazardous waste. The share of medical waste in the total amount
of waste is about 3%. Only a short overview of the risks suggests that the waste from medical
institutions contains dangerous microorganisms, toxic drugs, and is radiologically dangerous.
Therefore, the issue of their disposal is being taken very seriously all over the world.

An assessment of waste data from around the world shows that hospitals produce about 0.5 kg
of garbage per hospital bed per day. However, this figure and the basic composition of waste vary
greatly depending on local conditions.

For example, higher-income countries produce much more waste and plastic, which often
accounts for more than half of all medical waste. Because of this huge difference, there is no single
best solution for medical waste management. Therefore, each country has its own expert staff dealing
with the problem in local realities.

For a long time, there was no accounting system for medical waste in Azerbaijan. Direct work
on this issue has been underway since about 2000, and much has already been done, but much remains
to be done.

The danger of medical waste.

Of the 302,600 tons of solid waste generated in 2024, 80.5% were transported to landfills for
disposal. Approximately 20% of this was used to generate electricity. Thus, more than 230 million
kWh of electricity was generated from them. This is 4% more than the previous year [7].

22.2% of industrial waste in 2023 was used as raw materials in enterprises in all sectors of the
economy. Approximately 15% was sold within the country.

In 2024, more than 260,000 tons of hazardous waste were generated. This accounted for 6% of
the total amount of waste. Approximately 72% of waste belongs to mining enterprises.

Patients suffering from various infectious diseases have to undergo many medical procedures.
And there are a lot of invasive ones among them. Injections, ivs, surgical intervention, research — for
example, gastroscopy, and so on, which forms a considerable number of disposable instruments and
materials contaminated with biological fluids — dressing, hygienic and others. All this can cause
infection of medical staff, which means it has a high degree of epidemiological danger. There are 20
billion injections per year in the world. Over the past 25 years, about 150 new medical institutions
have appeared in Azerbaijan. These are both public and private. However, reliable figures on medical
waste cannot be found. At the same time, the scale is easy to imagine.

Medical waste and by-products can also lead to other risks, such as:

= injuries caused by sharp objects;

= poisoning and environmental pollution as a result of the release of medicines, in particular
antibiotics and cytotoxic drugs;

= poisoning and pollution of the environment by sewage;
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poisoning and pollution of the environment by toxic elements or compounds such as mercury
or dioxins released during waste incineration.

Experience and practice.

The World Health Organization estimates that twenty-one million hepatitis B virus (HBV)
infections, two million hepatitis C virus infections and 260,000 HIV infections occur worldwide on
average per year as a result of injections with contaminated syringes. And Kyrgyzstan is no exception
to this sad statistic.

In developing countries, additional dangers arise from the fact that people are rummaging
through garbage in waste disposal sites, that is, in landfills. People who handle waste are at immediate
risk of injury as a result of needle pricks and exposure to toxic and infectious materials.

There are more depressing cases. In June 2000, six children were diagnosed with a mild form
of smallpox after they played with glass vials containing expired smallpox vaccine in a landfill in one
of the Russian cities. The outbreak was localized, but everything could have an unpredictable
outcome. Therefore, it is very important that medical waste is safe at the final stage when it is placed
in landfills and does not pose a danger to both the environment and the public.

Actions.

Health care activities are aimed at protecting and improving public health. As a
result of this activity, various types of waste are generated. Medical waste is considered
one of the most hazardous types of waste. The concept of medical waste is included in the
official document "On the Control of Transboundary Movements of Hazardous Wastes
and Their Disposal" [2]. Here, the term "medical waste" is defined as "waste generated as
a result of medical care for patients in hospitals, clinics and outpatient clinics".

The potential hazards of medical waste for the environment and people living and
working in it can be divided into the following risks:

- risk of physical injury from sharp objects;

- risk of toxic contamination from chemical disinfection of medical waste;

- risk of infectious contamination from contact with contaminated material;

- risk of radioactive contamination from contact with radioactive waste;

- environmental risk associated with the release and spread of such waste into the
environment.

The use of radiation sources in medical and other devices is widespread in our country.
Naturally, waste is generated in an appropriate amount. And it's not safe. Serious incidents were
reported in Brazil in 1988. In this country, four people died and about thirty suffered serious radiation
burns. In Mexico and Morocco in 1983, in Algeria in 1978 and in Mexico in 1962. In our republic,
the issue of radiological waste disposal has not been fully resolved, despite the work done.

In our republic, over 25 years of work in this area, many issues have been resolved. The waste
separation process has been established, protocols for each class have been developed, the practice of
disinfection with toxic chlorine is no longer used, many hospitals use modern plastic disinfection
techniques and send it not to landfill, to poison the environment, but for recycling. However, there is
still no clear, well-established system for the disposal of chemical waste and the serious risks caused
by interaction with mercury-containing material have not been prevented. There are a lot of problems.

The process of implementing a good medical waste management system is complicated. It
entails not only an assessment of waste categories and existing practices that have already been
implemented in Azerbaijan, but also the selection of waste disposal options, the development of a
waste management plan, the adoption of institutional policies and guidelines, the creation of a waste
management organization, the allocation of human and financial resources, the implementation of
plans in accordance with established deadlines, and also, the implementation of a program of periodic
training, monitoring, evaluation and continuous improvement of the system.

Work in this direction should be carried out continuously, because science is developing, new
technologies are coming, and the situation is changing. And decision makers must see and understand
the priority of this problem.
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Minimizing the risks of infection.

It is necessary to take responsibility for the disposal of all medical waste, even if it is not
considered particularly dangerous. In order to reduce the risks of human infection, the spread of
infections and the occurrence of epidemics, it is important to properly sort and dispose of medical
waste. Medical personnel are advised to use a specially designed video course that provides detailed
information about the categories of medical waste and how to dispose of it.
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V3BEK AJJIABUETHU ACAPJIAPUHUHI ®PAHIY3 TUIU TAPKUMAJIAPUIA
MWJLJIMA BA MAJIAHAH PEAJIMSIJIAPHUHT V3UT' A XOC XYCYCHUSTJIAPHA
(YYJIHIOHHUHT “KEYA BA KYHJY3” XAMJIA OMBEKHUHT “HABOUI”
POMAHJIAPH MUCOJIAJIA)

A3AMJKOHOBA CAPBUHO3 HIYXPATOBHA
3 kypc Tanadacu, Y30€KUCTOH JlaBlIaT XKaXOH THIUIAPH YHUBEPCHTETH
TorkeHT, Y30€KUCTOH

JABPOHOBA 3YJIb®USA BOBOEBHA
Wnmuii pax0ap, ¢paniry3 T amanuii hannap kadeapacu T01ESHTH
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Annomayusn: Maskyp Mmakonaoa y3oex aoabuému acapirapunune @panyys muaued
MapAHCUMAIapuoa MUiIUl 6a MaAOAHUL PeanusiapHute y3uea Xoc XycyCcusimiapyu maxiui KUIUHaou.
Taokukomoa Yyanonnune “Keua eéa kynoys” xamoa Oubexnune “Haeouil ” pomannapu mucon xuiubd
onunaou. Mnmuil énooutys cugpamuoa Happamonocus, CeMUOMUKa 8a mapracUMa Ha3apusicu acocuod
acaprapoazu MUITUU-MAOAHUL  dNIeMEeHMIAPHUHE (Qpanyy3 muiuoa KaHoau KypPUHUWOA aKc
ISMMUPUTUUU YP2AHULAOU.

Maxkonaoa acapnapuune JneKCux 6a CEMAHMUK XYCYCUSMIApU, MAOAHUL KOHMEKCM,
PEeANUANAPHUHE MAPHCUMA HCAPAEHUIAU MPAHCHOPMAYUsL 8a AOANMAYUL MACAANAPU EPUMUIAOU.
Lynuneoex, mapaircumada Muiiull 6a MaoaHull peatusiapHute CakaIaHuuil, YIapHuHe CeManmuk
MYAUKIUSU 84 MAKCAOAU EKU MAOAHUL DYHKYUSALAPU Maxaun Kuiunaou. Taoxkukom namudicanapu
y30exk aoabuémunune Gpanyy3 Mmuauoau MAapICUMANapuUoa MULIUL-MAOAHUL  KOHMEKCMHU
camapanu caknawl 8a mMapiCuma CmpameuscuHU maHIaw Macalaiapuea uimMui époam depuuiu
MYMKUH.

Kanum cy3znap: ysoex adabuému, peanus, mapicuma, OUOIKGUBANEHM Jyeam, Kalded,
mpauncaumepayusi, 6a0UULl MamH, CeMUOMUKA, NEKCUK 84 CEMAHMUK MPAHCHoOpmMayus, MAaoaHuil
xoumekcm, Yyanon, “Keua éa xynoysz”, Oubek, “Hasouti”.

banuuii acapiapaa peadsuIlapHU aKpaTHILI Ba YJIAPHH Tap)KMMa KWIMII HyJulapu mMacanacu
XaHy3raua Tap)HMa Ha3apusicHJia SHT 10713ap0 MyaMMOJIapHUHT OMpH cudatuia Konmokaa. by epna
KeHMMHIY MWIIapHUHT TaJKUKOTIapuia anya ¢paoi KyIaHWIaTrad “oJlaMHUHT MIMHUI MaH3apacu”
XamJa “oJIaMHUHT THJI MaH3apacu” TyIIyHUYaJapura Mypo)kaaT KUJIUII JI03UM OYIaau.

OnaMHMHT WIMHN MaH3apacH XaKuAard TaJKUKOTYMIIAPHUHT (PUKPIAPUHU KUCKaya aHATUTUK
0030p kunap skaH, O.A.KopHuiioB mwirapu MabiiyM Tabpudiaap acocuaa ¥3 Tabpudunu 0aéH Kuiaau:
“NHCOHUAT >KaMUSATUHUHT Ma3Kyp Oockuuuaaru Oapua anoxuaa (aHjgapd TOMOHHIAH HILIA0
YUKWITAH OJIaM XAaKWUJard WIMUK OWIMMIApHUHT aiiHaH Oapya TYIUIAMUHU OJIAMHUHT HIMHUUN
Manzapacu (OMM) ne6 ataitmuz” (1, 9-6er).

Kannaiinup MagaHusTHH, TapkuUOWil KUcMiapu OWJIaH oJllaM WIMHN MaH3apacura KUpyBYd
MWIIMH Ba 3THOrpauK y31Ura Xoc XycyCUsTIapuHI XapaKTepaoBYM IpeaMeTIap Ba TylLIyHYanap y3
HOMJIApUHM OOIIKa THiIra Oepull jkapaéHuIa KaMYMIUKIAp KeATUpuO yukapanu. Tap>KUMOHHUHT
Bazu(acu MaTHAA TAaKAMM KWIMHTAH Ba TapXKUMa KWIMHHUINM JIO3UM OYiraH ojlaM HIMHH
MaH3apacuHU MaKCUMAJ Jlapakaa cakiad Koo, Ty3unaéTran MaTHAA YHU KaHai O6yica mryHnan
TacBUpaald Gepulira MHTWIMLIIAH HOopaTaup. Maskyp BazupaHu Oaxkapulll Ba3USATHUHT Y3UTa X0C
XyCycusTIapuaaH Kenu® 4YMKUO Typsid BOCHTalap Ba HYJUIApHM TaHJAIIHU Taynad 3Taju,
Ba3UATIAPHUHT 3ca Xe4 OyIMaranja MKKU XWIK Ky3aTHJIaAu: 1) TapKUMOH TapKUMa KUJIMHAETIaH
MaTH MyaJUTU(UHUHT 3aMOHJIOIIN XaMa 2) TapKUMOH MyaJNTU(HUHT 3aMOHIOIIHN SMac. IKKUHIN
Ba3UAT TapXKUMOHJAH OMpUHUMCUIA KaparaHja TapXMMaHUHIT OollKaya Hy/ulapuHu Ba
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BOCHTAJIAPUHM KYJIAIIHU Tanad Kuiaau, YyHKA oJaM HWJIMHI MaH3apacura KUPYBYH OOpIIHK
XaKUIard OMITMMIIAPHUHT Xa)KMH XaM COH XaM cudart )KuxataaH y3rapiu.

N.A.®ecenkonuHr Gpukpu OVitnda, “Tap)KMMOHHUHT OMpUHYN HaBOATAAru Ba3udacu 4eT THIHA
MATHUHUHT Myaulnu COXUONIMK KWIAETraH MaJaHUSATHUHT SJIEMEHTIApW Mar3WHU OWIHIIIaH
nbopaTaup, YyHKH Xap OMp MHIWBU] OHTMHUHT TApKUOU SrajulaHraH MaJaHUSAT XaKMUTra Xamza cys3
OpKaJIM TacBUpJAHTAaH MaJaHU NpPEAMETIIAPHUHT XaXMHra TYFPUAAH-TYFpU OOFIUKINpP, yJap
UHAUBUANAD (YET TUIM MaTHH Mya/siidu Ba Tap>)KUMOH) OHTMHUHT KaHIAWAWp yMyMUNIHTHHU
Oenruiaiu xam/a yJIapHUHT OelIriIi MyoMalacl UMKOHUSITHHY MIapT KWinb Kysiau™” (2, 71-6er).

OmaMHMHT TWJ MaH3apacuja OepWwiraH peanusUlapHUd TapKuMa KWIAII MyaMMOJHU
MacayaapHuHr Oupunup. “Peamus” TymryHYacuHM WIMHE anaOuETna KEHTaWWIIWHH Ky3aTHII
Km3ukapnuaup: arap XX acpaunr Yypramapuaa W.A.Kamkun, JI.H.Co6ones, A.E.Cymnpys,
I'.B.Uepuos, I'.B.lllatkoBnap Muuwii-mMagaHuil Jiekcukara (akar TapKuMa THIAIA HOMIIAPH
MaBXKyJl OyimaraH npeaMeTaapHu Kuputran Oyicanap, 70-80 Hunnapra Kkeinud Taxjmia KWINHAETTaH
tymrynua kenrawtupwinu. llynnait kunu6, S.M.Penkep ynapra skapaéHiapHu Ba XOJIUCaJapHU
kuputrad 6ynca, F0.M.Copoxun Ba W.}FO.MapkoBuHanap mnakyHamap (MaTHAa TyIIHO KOJIraH,
eTUIIIMAaraH J>KOiIap) HazapusicuHU puBOXIaHTupamwiap, ['.JI.Tomaxun peanusinap moupacuia
Hadakat mpeameTnap, TylIyHYanap, kapa¢Hiap Ba XOJIUCATapHU, OAKU TYPMYIIHHHT y3UTa XOC
XYCYCHUSITIIapH, UIPOK KUIIUII, UMO-UIIOpATIapHU XaM KYpHuO YuKaIu.

Peanusmapuu Tap:kuMa KHJIWII Macallacy Tap)KuMa Ha3apusicua YHT Mypakkad Ba mry OunaH
Oup kKaropma xap Oup Oamumii amaOuéT TapKUMOHHM YyYyH yTa MyXUM Macajiaaup. YHIa
YIIKAIIyHOCTUKHUHT Tap>KUMAIITyHOCIHUK aCTIeKTH, TAPKUMOH MaJaHHUITH, TAp)KUMa KUTOOXOHUHHUHT
acnuAT KUTOOXOHMIra ofaTuil OYiraH WAPOKU Ba ICUXOJOrMscUra HucOaTaH Tar OWJIMMIIApUHU
XucoOra onum (TEerwiuIl MYXHT, MaJaHUAT, JaBp OWIaH TAHWIIUII) Ba HUXOSAT KYI COHIIU
a1a0uETIIYHOCTUK Ba JIMHTBUCTHK KUXATIap Kabu OUp KaTop Typiu-TyMaH 3JeMeHTaap Oup-oupura
KYIIHINO KETaIu.

A.B.®enopoBHuHr €3ummya “byHna ram peanusIapHUHT Y3WHH TapKUMacH XakKuaa sMac,
Oanku aifHaH peaNusIIApHUHT HOMJIAPUHU Tap)KUMAacH XaKuaa OOpHUIIM KepakJIUTHHU siHa Oup Oop
OpTHKYa TabKUIJIAII JO3UM, YyHKU peajusi — SKCTPAJIMHITBUCTUK TYLIyHYa Ba y Tabuatmaru xap
KaHJail Hapca Oup THiIAaH OolIKacura “YTMaraniuru’ KaOu, y Xam “Tap:kuMa KuinHa™ onMaiau. (3.
51-0er)

IOxopunaru ¢ukprapHu xynocanad, OIyHH TabKHUIAII JO3MMKH, KaHIAWAUp MaTaHUATHH,
TapKUOM KUCMJIapu OWJIaH OJlaM WJIMHIM MaH3apacura KHPyBUM MIJIIUN Ba dTHOTpadUK y3ura xoc
XYCYCHUSTIIADUHH XapaKTePJIOBYH MIPEeIMETIIap Ba TYUIyHYAIap HOMJIIAPUHH OOIITKa THIITa OepHIlt Oup
KaTop KUMUMHYMIWKIAD KEeNTUpUO uukapaau. by cy3mapummu3 y30exk TuinugaH (paHily3 TUIUTa
TapXKMMa KWIMHTaH OaJuuil acapiapja KyJUIaHWITaH pealusuIlapHU aKc STTUPHII Macajlacura Xam
OeBOCHUTA TAQILTYKIHIHP.

V36ek xankura xoc TypMyII Tap3UHU U(OJANOBUN PealHsIAPHY APTIN PABUIIIA GHp Heua
rypyxjapra axpatum MyMmkuH. JKywmnanan, OuHM peanusiiap, ypd-onaTHH HdOAaTOBUYH
peanusinap, yi-pysrop OyromimapuHu HdomasoBun peanusuiap, KUHUM-KedakIapHH H(OIaIoBUYH
peanusiap, 03UK-OBKaTHU, MyCHKa aco00apuHu u(oaanoByn peanusiap Ba XoKaso.

V36ex Xanky KajuMIaH Y3UMHHHT NA3aHJATHTH, MEXMOHIYCTIMTH GMIAH TAHHING KENTaH.
Munnuii TAOMJIapHUHT paHr-0apaHriury, ypd-ogaTiapHUHT, TUHUN 3BTUKOJAHUHT OONIKanapaaH
KeCKUH (apK KWy GUKpUMU3 Jamwmmuaup. bomkaya cy3nap Ounan aiitranna, Hadakar y30ek
MUWJUIaTHAa, Oanku OyTyH nyHE MwuiaTiapuaa OyHaalk paHT-OapaHIVIMKHU KYIUiad Ky3aTHII
MyMKHH. banuuii acapnmapuu y30ex TwimgaH (paHily3 TWIMTa YTUPHIIIA Tap>KUMOHIAp Y30eK
XaJIKUra xoc 0yiran MUJUIMN TAOMIIAPHUHT HOMJIApUHU OEpHUIIIa acOCaH TPaHCIUTEepaIus yCyIuaaH
XaM, aJIMalITHPUII YyCYJIUAAH XaM, M30XJalll Ba TacBUpJAUl yCy/UIapuaaH XaM YHYMIIU
doitnananumrad. bynapuu simu Tannam metoau acocuaa YynmonnuHr “Keua Ba kyHIy3” xamaa
OiibexnuHT “HaBowmii” poMaHIapuIaH TONWITAaH CY3IapHH QpaHIly34ya TapKuMaaa uhoaaaaHuIIHA
y3apo kuécnam acocuaa sHaaa EpKUHpoK udoganammumus MymkuH. “Keda Ba KyHay3 JaH OJUHTaH
MHUcCOJIIapra MypoxaaT KUIaMu3:
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“CantunapHukuja Keurada cadapra Tau€piaannd — Oup o3ruHa maTup OwiaH comca €mwuo,
Ky4a SIIUTMHUHT 4Yan OWKWHHUIATM KaTTa KyHJaJaH apaBara xaTJiaraH BakTiapuaa KyH OOTHO
oopapau”. (4. 6. 23)

Les jeunes filles consacrerent 'apres-midi chez Salti (Saltanat) aux préparatifs de leur voyage,
faisant cuire des petits feuilletés a la viande et quelques galettes de pain a oignon. (5, p. 33)

- Ynune omacu xam, nuxosmu 6up aiponuu, ep-cysu uyx, oacmeoxu tyx. (4, 6. 33)

- Son pere apres tout, n’est que marchand d’ayran: il n’a ni terre, ni eau, pas de magasin non
plus, il n’est pas sans soucis. (5, p. 46)

- lllynya epoan 6usnume cyk omumuznu uueanu keauwapmuou? (4, 6. 34)

Se pourrait-il qu’elles viennent de si loin pour se contenter de notre soupe de millet ? (5, p. 46)

Cy10K ow KUioux, OuK080K CoOMCa KUIOUK, RAn06 Kuiouk... oynou! (4, 6. 36)

... Et nous, on lui fait de la soupe, des feuilletés au potiron, du pilaf... et baste. (5, p. 49.)

- Bapaxku comcanap xuicax, oK YHIapOaH 2anamu MAHMUIAP, 4y4eapanap Kujicdkx,
ootnapruxuda 6yraouean oumaama Kyypmanap Kuicax... (4, 6. 36)

- Si au moins, on pouvait lui faire des chaussons a la pite feulletée, de délicieux raviolis a la
vapeur ou a la graisse, d’une farine bien blanche, ou du ragoiit comme chez les riches. (5, p. 49)

ODnaxon yuu auigoHea makiug Kuaub, oOup nuéna-sapum nuéra You uyuwed 6d
MEXMOHOOPYUNUKOAH KelleAH KAMAaMaoan Hacuba onuwea yakupca xam cupa Kyumaou. (4, 6. 58)

Enakhan lui proposa de s’asseoir nous [’avant toit pour prendre quelques tasses de thé et une
part des qatlama rapportée de la soirée... (5, p.77)

“HaBouii” poOMaHHUJaH OJMHIaH MUCOJUIAP:

Tanabanap Oyenanub6 mypean HOHHU 08U30a Ipulioucan Xaneoz2a Kywub, oupnacoa ed
oumupuwou. (6, 6. 19)

Les étudiants eurent vite fait manger la khalva qui fondait dans la bouche et les galettes
fumantes. (7, p. 20)

Mexmonnapea xap Haé wUpuHAUKAAp, RUCMA, 0000M, KYypyK Meeanap xicyod Myn-Kyi
mopmunou. Ketiun yupoiiiu yunHu Kocanapoa wiypea, 1azauaapoa 3m 6a OMUOK HOHIAD
xkexmupuou. (6, 6. 35)

On offrit aux hotes, en abondance, des friandises de toutes sortes : pistaches, amandes, fruits
secs. Puis on apporta de la soupe — chourpa — dans les jolis bols de porcelaine, de la viande sur des
plats et des galettes tendres. (7, p. 38)

Bew-onmu éwoa maxmabudan 0300 6yaub weypub Kerapkaw, y 0appos bazpuea bocap, cym,
namup HOH 6a wiupuHaAUKIap 6epapou. (6, 6. 36)

A cing ou six ans, lorsque, [’école finie, Alicher accourait a la maison, sa mere le pressait sur
son ceeur ; puis elle lui faisait boire du lait avec des galettes sans levain et des friandises. (7, p. 39)

Kopuu myx 6yneanuoan, bycmon xenmupean oup nacan K0BypOOKKa Kué 6oxmail, wiapoam
cypaou. (6, 6. 48)

Rassasié, il (Madjd-ad-din) ne daigna pas jeter un coup d’ceil sur le plat de viande qui lui avait
apporté Boustan, et demanda du vin. (7, p. 53.)

- Typ, atipon oaub wux, - mynauinab oyopou Tyzonoex. (6, 6. 54)

- Léve-toi | Apporte-voi de ’ayran (mélange de lait caillé et d’eau), commanda séverement
Tuganbeg. (7, p. 61.)

- Kyn cy3 swakka k... Kozonnu oc. Myn kunu6 smuu con. Illapooune 6yimaca, 6y3a xeamup.
Te3 6y1, 0000H OYUKOUM.

- Trop de paroles est un fardeau pour un dne... Accroche la marmite, mets dedans un bon
morceau de viande. Si tu n’as pas de vin sers-moi de la bouza (genre de cidre), et vivement ! J ai
faim.

- buz sm xkypmaiimu3, - 0edu Kamnup, - Mup3o uucum. Azap yopa éxu ymou oecane, HcOHUM
ounan Kuaubd bepaman. (6, 6. 57)

- Nous ne mangeons jamais de viande, mirza-djiguite, répondit la vieille.

— Si tu veux du gruau ou de la bouillie de farine, je te servirai ce plat avec plaisir. (7, p. 63.)
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... KAMRUP eHeUHU WuUMapuod, Ke4Ku 06Kam YuyH XamupoaH 3yeana kecuul ouran 6ano ’0u. (6,
0. 244)

La tante, encore vigoureuse, ses cheveux gris peignés a plat, les manches retroussées, préparait
la pdte pour les galettes du soir. (7, p. 248.)

Kamnup oacmypxon é30u. I'y1oop conon moeoknapoa ymou xeamupou Xam ymupmacuoaHox
cypaou: (6, 6. 247)

La vieille tante avait étalé la nappe. Elle apporta une bouillie de farine dans des bols d’argile
pente et, sans prendre le temps de s asseoir, elle demanda : (7, p. 251)

ApCcnoHKyn owxonaoa myzyHiapHuHe oupunu ouuo, Kusuacuea oup kecum xangeo oepou. (6, 0.
312)

Arslankoul dénoua un des paquets et donna a la petite fille un morceau de khalva ; puis il se
mit a préparer la collation. (7, p. 318.)

Apcroukyn kamma oup 1azanoa ycmu Kamukiu, Mypuiu MaHmu oaud kupub, ypmaaa Kyuou.
(6, 6.320)

Arslankoul avait apporté et posé devant des convives un grand plat de pelmenis (boulettes de
viande dans de la pate, analogues aux raviolis) accommodés au lait caillé et au poivre. (7, p. 326.)

“HaBouii” pOMaHUHUHT HIapKITyHOC 0UM Anrc OpaH TOMOHUIaH KUJIMHIaH Tap KUMallapyuia
peanusuiap TpaHCIUTEpalus YCynu Epaamuaa Oepuirad, YHUHT (paHiy3 TWiIMIard HW30Xd
KENTUPUIUIIN XaM Tap>KUMOHHMHT IIapK Xa€TUHU, 11y KymianaH, y30exk Muiata xaéTu Ba ypo-
OJlaTIapMHU MyKaMMaj OwiumuaaH faanonataup. bynnaih xomatHu AOaynxamup YynmoHHUHT
(bpaHIly3 TUIHIATH Tap)KUMAacKa KaMpOK ydpaTaMus.

Juuunii peanusiiap kKiaccuk Oamuuii anabuér caxudanapuma kymiad yupaiau. by mrydxacus
WCJIOM IMHUHUHT XaJKUMU3 Xa€TUra 4yyKyp CHHTHO OpraHujaH, TUHUN YBTUKOJ] aHYa MyKamMMmall
MacayanapiaH OWpH SKaHJIWTHIAH JTanoiaT Oepamau. TaxJwia KWIMHTaH pPOMaHjaplaH OJIMHTaH
MUCOJIJIAPHU Ba YJIApHUHT (DpaHIly3 THIUAATH TapKUManapuHu kentupamus. Jlactnad YynmoHHUHT
“Keua Ba KyH1y3” pOMaHUJAH OJUHIaH MHUCOJUIAP:

“- Duwon 6060m cuzoan ouneup smuwinap, - oetou oup kyu Kypeonoudbu cyguea”. (4,6.11)

“Un jour Qourban Bibi avait ainsi déclaré au soufi: On raconte que le Pére Ichan est trés
remonté contre vous”. (5, p.18)

“Ulaxapoan mawxapuea wpuwu kam. @axkam 3won 6060 dounan oupea (gpaxam ywa Kuuiu
ounan!) mytinapea, kamma 3uégamaap, Ko8yH 8a mesa cavuniapuea obopaou”. (4,6.13)

“La ville, il la quittait peu, seulement en compagnie du Pére Ichan, pour un banquet, quelque
riche féte ou bien les grandes récoltes de melons de la fin du printemps”. (5, p. 20)

“o Axnuamu3z xam yyuuea yukkaw wesap, Xyooza wiykp. Odcuzamu3 xam Oynnu muxuued
“chapane” 6yau6 uuxou”. (4, 6.14)

“- De plus, grdace au Ciel, ma femme et ma fille sont des artistes chevronnées. La petite brode
de ces calots | On les dirait fabriqués en Europe”. (5, p. 22)

“~ Qwonouum oup kyn Jwon cyguoan yxub bepub, kaco-KopHune Gap3nueuru aumouiap-
ky!” (4,6.17)

“- Un jour, la Mere Ichan nous a lu un passage de Soufi Allah-Yar ou il est dit que c’est
pécher que de ne pas avoir un métier”. (5, p. 26)

“ Kamma 0apeo3aHuHe Oup KAHOMUOAH YUKKAH UHSUYKA KUUMULIau  0803U
MYA33uHIAPHUHS XYHYK 84 KYnoa mosyuiiapuea Kopuwou”. (4, 6. 72)

“Le grincement d’un battant couvrit la voix aigué et discordante du muezzin appellant a la
priere du soir”. (5, p. 92)

“By eadicxuoan mamom ¢hykapo ea ananrxycyc 00émaap, moaubu uim myanadauuanap,
mMyoappucaap, UMOMIAap, WAaixXaap 6a 30Kupaap, cypunap 6a20am mMamuyH 6yaud, yi wmaxanuioxu
AHCAXOH OK NOOUWOXUMUSHUHE 80 XAM VIl YIIYE MAPMAOAIUK APUM NOOULOX, HCAHOONAPUHUHS XaKIapued
0y0 aiinab, wyHoail 00ul 8a UHCOMIUK PyKaponapeap amaioopiapHu KYUeaHaiapu YYyH yiapea
MUHHAMOOPIIUK U3XO0P KUNAOYPILap, 6AN10XU aviaam douc-caso6’. (4, 6.103)

“La population, en premier lieu les notables, les étudiants et professeurs des écoles
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theologiques, les imams, les cheikhs et récitant du zikr, les soufis, lui en congurent une extréme
reconnaissance et consacrerent leur prieres a exprimer leur profonde gratitude au souverain de
monde le Padichah blanc ainsi qu’a Son Excellence le vice-roi de haute noblesse, pour avoir nommé
des représentants aussi justes et soucieux du bien de la population — ce qu’au nom d’Allah ...” (5,
p.132)

“- CuzHuHe wiapuamunuz mypm XomuH oauwiea tyn xysou”. (4, 6.163)

“-Votre charia vous autorise a prendre quatre femme”. (5, p. 205)

“«Kaouo - kogpuprune awaoouiicuy, depou Lllaxobuooun domna. I azem yxuii mypean bumma
mMyanadayuany maopacaoan paceo Kuiuob xatioazan 30u’”’. (4, 6. 213)

“Damulla Chihabiddin dit d’eux qu’ils sont pires que les infideles. Il a renvoyé de sa madrasa,
en faisant un scandale, un étudiant qui lisait les journaux”. (5, pp. 269-270)

Oiibexnunr “HaBouii” poMaHuaH OJMHTAH MUCOJIIAP:

baxop kyéwu kyknune munux gpepysacuoa Xupomuune [laexapuioo madpacacunune xaubamnu
2ymbasu ycmuoa nopaap... (6, 6. 5)

Un radieux soleil printanier resplendissait sur la majestueuse coupole de la medresseh™. (7, p.
5.

“Bup momoHu XOHAKOX, Y4 MOMOHU KAmMaKya-xyxcpanap o6uiau ypanieai MaopacaHuHe Keme,
meKuc, 4opoypuaK CaxHuOaH Keua woeoupad ymean émaup Ky3ea UIuHap-uiuumac oyz 6yaub xaeoea
kymapuaap 20u’’. (6, 6. 5)

“Dans la vaste cour unie de la medresseh (école supérieure ecclésiastique), séparée du monde
extérieur d’'un coté par la hanaka — le sanctuaire et des trois autres par les houdjras — chambrettes
des éleves — la vie suivait son train habituel”. (7, p. 5.)

Baxkgh madnaznapu dounan xyn kewupysuu manadanaprune axeoau ozup. (6, 6. 11)

Les étudiants recevaient une bourse prélevée sur les revenus des wakfs — domaines de la
mosquée. (7,p. 11.)

- Cygu cyson ep, monuica uyeoH ep, o0eeawoal, I3HOU HNOOWOXOAH OUp HUMA
yHoupmokuumucuzap! (6,6.13)

- Et, allez donc, clerc que vous étes ! Tant vaut I’'imam que son soufi ! Ce n’est pas sans raison,
je le vois bien, que le peuple dit de vous : « Le soufi se nourrit d’oignon ; mais quand [’occasion s’en
preésente, il se gave. (7, p.13.)

“- Yopcys momoHea UYIUM MYywiean 230U, Xaiohypyui OYCMUHU3 CUSHUHS 64 MYJId
3aunuoounnune 6opmoxukiapunu ymunub goaourap”. (6, 6. 14)

“- En traversant aujourd’hui la Tchaur-sou, j’ai rencontré votre ami le confiseur, il m’a prié
de vous transmettre, a vous et au mollah Zain-ad-din, son invitation”. (7, p. 14.)

- Myoappuc masnono Dazuxudounnune cyznapuua, - 0eou CyimoHmypoo, - Anuwep uHCOH
Quxpunune 6apua coxanapuoa kewe maviymom coxuou smuut. (6, 6. 23)

L’honorable mudarris Fasyh-ad-din assure que Alicher posséde de vastes connaissances dans
toutes les domains de la pensée humaine, dit a son tour Soultan-Mourad. (7, p. 24.)

3uéghamoan keliun MaNicIUCHUHE KeKcacu pomuxa Yxuo, yi coxubunu 0yo Kuiou, MAadnicauc
myxpoop ounan xywnawou. (6, 6. 35)

Apres la collation le plus dgé des assistants fit a haute voix la priere dite « fatiha », et qui est
le premier chapitre du Coran ; puis il fit des voeux pour le bonheur du maitre de la maison. (7, p. 38.)

IOxopuaaru ramHUHT aci MaTHHWTa Xamja YHUHT (ppaHIly34a Tap>KMMacura Haszap Taiuiap
9KaHMHU3, Oy epaa TapKUMOH “‘GoTmxa YKUII® >KapaéHHMHH eTapjiiya TYIIYHHO €TMaraHuHH,
HaTwxkaga y xkapaéH tapxkumana KypboHHUHT 1-cypacu “@oTmxa’ra aigaHuO KONTaHJIUTHHUHT
TYBOXH OYJaMu3.

Maxmaboa myxmapam Kapu 0omaa ypeamean caboxiapuu é00an yKub depap sKaH, cylouap,
VeIUHUHE KAMMAKOH MYJI0 Oynuwunu op3y Kuiapou. (6, 6. 36)

Son petit gargon avait tres bien récité par ceeur les lecons qui lui avait données a apprendre
son professeur, “un domollah”, dgé; elle s’en réjouissait et révait de voir son fils devenir un grand

savant. (7, pp. 39-40.)
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Xap epoa cyunuiinap wnoposunux ounoupmoxoanap. ‘“‘Iloowox wuuit, macxcuonapoa
umomnap wuuii. bynea 6apoow smub 6ynaoumu?” (6, 6. 38)

Les sunnites murmurent en tous lieux : « Le souverain est un chiite, les ichans sont chiites.
Peut-on souffrir plus longtemps cette situation ? » (7, p. 42.)

Keiiun 6exnap ounan kywun myepucuoa oupos cyxoamiawou. Bunoamnapoan xenean 6avsu
xabapnap xaxuoa eazupaapoan maviymom onou. Huma yuynoup waiix-ya-ucaiomoan wapuamea
doup 6up macananu cypaou. (6, 06.47)

1l s’entretient pendant quelques instants avec les begs sur [’état de ’armée ; puis il interrogea
les vizirs sur les nouvelles parvenues des vilayets ; apres quoi il consulta le cheikh-al-islam sur la
fagon dont il fallait interpréter tel point du chariat. (7. p. 52.)

Yon yprudan mypub, Kyiiapunu énuob, Kuonaza 103 yeupou. (6, 6.104)

Le vieillard se leva, les bras ouverts, la face tournée vers la Kaaba. (7, p. 111)

Hasouti mapuxoa mawxyp waixnaprune xaémuapu, oukpirapu, Maciakiapu 6a yiapea 0oup
agpconanap xaxuoa acap ézuwnu KXomusiea maxnugh smou. (6, 6. 184)

Navoi suggéra a Djami l’idée d’écrire un ouvrage consacré aux cheiks soufistes connus dans
[’histoire, a leur vie, a leurs opinions et aux légendes que ces cheiks avaient fait naitre. (7, p. 187)

“Ilaiix baxnyn 6up o2us cy3 aumuwea bomunumatl, dcumeurna 4uxud kemou”. (6, 6. 224)

“Cheikh Bahloul, sans oser prononcer une parole, sortit de la piece”. (7, p. 226)

Yaap uuuoa...cepcasnam mygpmu, ana mkkm-yu mancadboopnap 6op 30u. (6, 6. 343)

1ls étaient accompagnés du moufti, juge savant et majestueux, et deux fonctionnaires. (7, p.
349)

Junuii peanusiiap OU3 TaxJ 1M1 KMITaH Xap UKKU poMaHaa Kymiuad yupaiau. Bupok, xap ukku
TapXkuMaja aiipum cysnapHuHr opdorpadusicu Oup Oupugan ¢apk Kuwiaau. bynra mucon Kuiamnb
“domulla — domollah, charia — chariat” kaOu c¥31apHu KeNTUPHUILI MyMKHUH.

MabiymMky, “MyKOOMIUTMK aciUATAATH Ba3USATHU TapKUMada TYJIUK aKc dTTUPHINTa OYiraH
XapakaTJaH o3ara yukaau. TapKUMOH MaTHHU ¥3 TWIHMJA KaiTa sipaTta TypuO, aciausT YKyBUHCH
MaTHHU KaHJail TYIIYHTaH Ba TabCUpJaHraH Oyica, Tap)KMMa MaTHHU VKyBYH XaMm IIyHJal
TaaccypoTra 3ra OVJIHIINra SpUIIUIITHY Y3 OJAUra Makcal KWiIuo Kysau. BUpOK MKKU THII drajapu
ypracuaary JIUCOHUM, MaJaHW, M)KTUMOMH Ba X0Ka30 (apkiap Tap>KUMaHUHT (hakaT JTHHTBUCTUK
ViuoBiapra TasHMO amaira OmMpHIMIIHMra Wyn kyimanau. Tapkumana MyKoOWs TyHIyHYaJapHU
OepuIll Ba YKyBYM TOMOHMJAH aCIMATIAArd MabHOHU aifHaH KaOyJl KWIMIINIa UMKOH OepHIl Yy4yH
TapKUMOH ¥3 THJIM OOMIIMKIIapUIaH XaM YHyMIIH ¢oimananumu 3apyp.” [8, 0. 13]

by ¢uxpuu M.K.Mupzaesuunr “IIpoGrembl mnepemaud ciioB, 0003HAUAIOMIUX peauu
(bpaHIy3cKOM >KM3HHM, Ha Y30€KCKHIl s3bIK» /1€0 HOMJIAHTaH KaHAMJATIUK JUCCepTalUsICUIaH
ONMHTaH KyHugaru mylsoxasajap OWJIaH JaBOM OJTTUpaMu3. MyaunHUHT TabKHJUIAIINYa,
“o0pa3Hu TypMyIl IIApOUTH BOCHTACHIA SHAJA SIKKOJIPOK TacaBBYp KHWIWII y4yH E3yBUMIIAp
KYTIUHYA TACBUPJIAHAETTaH XaJIK TyPMYIIUHUHT TYPIIU-TYMaH dJIeMEHTIapUra MyposkaaT Kiiaauiap.
By sHr aBBano, kuitnM-kevakiap, 6e3ak Ba TAKWHYOKJIApP, TAOM, HUUMIITUKIIAp, UMOPAT, UAHUII-TOBOK,
MyCHKa ac000s1apy, TPaHCTIOPT BOCUTAIAPH, ITyJl OUPIHUKIAPH, YIIYOB OMPIMKIAPU Ba XOKa30IapHH
ndoaanoun cyznapaup. bynaait cy3map-peanusuiapHu TYJIAKOHIN OSPHUII XAJIKJIApHUHT /Oy YpruHIa
(bpaniy3 Ba ¥30eKk/ XaM UKTUCOIUHN, CUECUI, MaJJaHUI Ba MKTUMOUHN XAETUHHUHT TYPJId OMUJUIAPU
OusaH, XaM yJIapHUHT TypJid oujiajiapra MaHcy0 THIIIapy /XUHI-eBpona Ba TypK/ OuiaH, IyHUHTJEK
Oy WMKKM XaJlK Yypracuaa Oanuuii KaapusaTIapHU adupOomniam OwinaH Oornukaup. BymapHuHT
XaMMacH Tap>KUMOHJIAP OJIUTa FKOAWM EHAAIYBHH, SHI MyXUMH, TacBUpJiaHAETraH TypMYIIHU
MyKaMMaJl OWJIUIIHYU Taad KWiaauran xuaaui Basudanap kysan” [8, 6.100].

Taxnmun KUJIMHTaH Xap MKKH POMAaHIAH OJIMHTaH MHUCOJJIapra Mypo)kaaT Kujap SKaHMH3,
MycHKa acoo0mapuHuHT HoMiapu OibexkHuHr “HaBouil” pomaHuna KynpoK WIUIaTUITaHIUTHHUHT
ryBoxu Oynmamu3. ByHuHr acocuii ca®abu xap OuWp POMaHHUHT FOSBUU HyHanranauruga aed
owramu3. Mabnymky, “Keua Ba kyHIy3” XaéTrii poMaH. Y HUHT aCOCHI FOSICH 0aXTH Kapo 3eOMHUHT
OolmMaaH KeYMpraHjapuHU TacBUpJall, Oy OaXTCHU3NUKIAPHUHT acocuil cababuucu WYTHUMOUI
Ty3yM DKaHJIMTHHU KypcaTtud Oepunigan nbopataup.

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95 48
2024 - 5.99 -

Oii6exauHr “HaBomit” acapu xa€Tuil pOMaH dKaHJIUTH OWJIaH OUp KaTopaa HWKTUMOHWH pOMaH
xamaup. Y TacBuUpiaéTraH BOKea-xOJHcajap aH4ya IOKOpW JaBpa KHUINWIAPHHUHT XaETHHU
TacBUpJIall OMiIaH Oup KaTopAa AaBlaTHU OOLIKapyBUIa TypraH Iaxcliap opacuaaru MyHocadatiap,
3UIAMATIAP, TAXT YUyH Kypalll, ¥3 MaBKEHHHU Cakjaald KOJHII YUyH Xe4 HapcajaH Tal TOPTMACIUK
KaOu Oup KaTop MKTUMOMM-CUECUN KUXATIApHU KamMpal ONaIuKH, YJIapHU caHad YTMACIHUKHUHT
WJIOKU UYK.

Bomka TomoHIaH, pomaHAa TacBUpJaHAETraH IIAXCIAPHUHT aKCAPUAT KYMUUIUK KUCMU
suénunap, papnat apoobnapu. Iy Tydaiinm xam yIapHHHT caHbaTra, MyCHUKara OommuQTalIury, yHTa
Oynran myHocabatu Oomikada. byHH pomanjga KYJIJIaHWITaH MYCHUKUN acOOOIapHUHT HOMIIApU
KYIUIMTY )KUXATHIaH aXpaiaul TypulIM xam KypcaTud Typudau. Mucosuiapra MyposkaaT KHiIaMH3:

“ByHO0an mawxapu, axuu Kyuiaiou, QUHCHCAKHU 2)3a Yanaou.... (6, 6. 8)

“... il avait une voix agréable et jouait fort bien de la guedjak”. (7, p. 8)

...mandypoa woup uanraémean KyuHuHe cexpuea bepuneanoatl, dcumeura murap 20u... (6, 0.

35)
Le poete jouait du “tambour”; il se reposait dans la solitude, attentif aux sons de l’'instrument.
(7,p.39)
“Xupom kanvanapoan, apkiapoan anzpazax Kapuai, Ho2opa caoonapu obuiawn yuzonou”. (6,
6.108)
“Heérat se réveilla aux sons des karnays et surnays qui retentissaient dans la forteresse”. (7,
p.116)

“Fuorcorcax, manoyp, naii, yo, oagh éa xoxazooan ubopam mycuxuil apad, ghopc, mypk, y3oex
maxomnapunu suepamou”’. (6, 6.120)

“Des orchestres composés de guedjaks, ‘de fliites, de « tanbours », de luths, de tamburins et
d’autres instruments de musique exécutaient des mélodies arabes, persanes, ouzbeques”. (7, p. 128)

“Bepoku, 3yxpanune cypamu Kyiuea 4ane 6a KAMOHYA KYMApeaH napueaul YUuHYu Ku3oupKu,
XYCHea, canvamea, UKOoaHuHe xypcanouunueuea uwopamoup”. (6, 6.133)

“Car on représente Vénus sous l’aspect d’une belle jeune femme qui danse en tenant le tchang
(genre de cithare) et la kemantcha (genre de violon), symboles de la beauté, de [’art, de la joie et
du succes”. (7, p. 141)

Vpmaza uop 6ypuax wion pymon éundu, YHuHe YCmued WAMPaHMdc Maxmacu 6a oup
yunoupma xam oup uxuam yupouu xandxcap Kyuunou. (6, 6.143)

Au milieu de la salle on étendit un chdle carré sur lequel on posa un échiquier, un tambourin
et un mignon poignard. (7, p.148)

Kaepoaoup uane, yo ea naii 0ozunu suumou... (6, 6. 410)

Ca et la on entendait les sons de la nay, du luth, et de la tchanga. (7, p. 419)

Adcycku, Aoaynxamua Uynnonauar “Keda Ba KyHIy3” poMaHUaH MyCUKHIA acOOOTapHUHT
HOMJIApU 3UKp ATWATaH Oupop Mmucon toma onmanuk. Illynmaii Oynca-mga, Kylugaru ramHu, y
KYIIMKHUHT HOMHUHH HQojanaéTrani cababiii KEeNTHPUIIHU JIO3MM TONJAWK, YYHKH YHUHT
Tap)KUMAaCHUATH Xap XWUIHK KUIIH YbTHOOPHUHU Y3UTa TOPTAIH:

“Uxkanacu, r3napu 1w0n0y30ai 4apaiacanu Xonod, O0apuyaoan uukapuea Xamiacau
sakmaapuoa 3eounune “Kopa couum” xyiiuea avimaémean awyiacu KyJlOKIAPHU WUPUH-UUUDUH
Kumuraamoxoa s0u...”" (4, 6. 38)

“Lorsque toutes deux franchirent la porte du logis, radieuses comme des étoiles, la voix de Zebi
chantant les Yeux noirs vint leur caresser [’oreille... (5, p.51)

Tapxumara >pTHOOp Oepaauran Oyncak, HuUMa ydyHaup aciuataarn “Kopa couum”
KYIMUFUHUHT HOMH (Ppaniy3 trimra YyTuo “les Yeux noirs” - “Kopa ky3um’ra aitmanu® KoJraH.
Ymly Ttapkuma OM3HUHI Ha3zapUMM34a TapKUMOH TOMOHHWJAAH HYN KYWMITaH XaTOJIApHUHT
oupuaup.

Maskyp TagkuKOT y30eK aJa0uéTu acapiJapuHUHT (PpaHIly3 THIATA Tap>KAUMadapuaa MUAJUTAN
Ba MaJ[aHU PEANTUSUIAPHUHT Y3HUTra XOC XyCYCUSTIAPUHU TaX M KWIHINTa KapaTuirad. Yy ImoHHUHT
“Keua ea xynoy3” xamaa OiibekHuHr “Haeoutl” poMaHIapH MHUCOJIUAA ONMHO OOPHITAH TaXJIWI
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acapjapJard MIUINK Ba MaJaHUM dJIEMEHTIAPHUHT Tap)KUMa jKapaéHuAa KaHJal KypUHMILA aKc
STTUPWINILUHHY, YIAPHUHT CEMAHTUK Ba MPAarMaTHK aXaMUsITUHU 04u0 Oepu.

TankuKOT HaTwKalapu IIyHJIAH JanojaT OepaJuKd, Tap)KMMaJa MWUIMH Ba MaJaHUN
peanusap TypJid CTpaTerusiap OpKaJid XaM CaKJIaHHIIH, XaM TpaHCPOpMaLusl KIJITUHHUIIH MyMKHH.
Ymly jxapaéHaa Tap)KUMauMHUHT MaJaHUN OWJIMM Ba JICKCUK-SKYHHH TaHIOBU acOCUH axamMHATra
sra. Acapiapaaru MHUJUIMH-MaJaHui KOMITIOHEHTIIAp Y30€K MAaTHUHUHT YHUKAJUTUK XYyCyCHATIapUHH
cakyam OunaH Oupra, GppaHIly3 THIUAArd YKyBUMra MaJaHUi KOHTEKCTHM TYLIyHapid Ba aJeKBaT
€TKa3UIll UMKOHUHU Oep/Iu.

HlyHuHraex, taxjawn GpaHily3 THIM TapKUMajlapuja MWUIME Ba MaJaHUM peanusiapHUHT
CaKJIaHWILIY, YJIAPHUHI  CEMaHTHK TYJIUKIWTM  XamJa TapKUMa  CTpaTerusjJapuHUHT
camapaJlopJUruHu Kypcatau. Yoy xynocanap y30ek agaOuéTu acapiapuHU XOpWXKHUNA Tuiuiapra
TapKUMa KWINIILA MUAJUIMM Ba MAJaHWM 3JIEMEHTIApPHU Cakiall Ba yJIapHM camMapalld €TKa3HII
MacaJiajapura MWiMHui acoc 6¥1nu6 xu3maT KM MyMKHUH.
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LIUPPOBASI KAPTA ABTOMOBUJIBHBIX JIOPOT TAJUKUKHCTAHA
KAK DJIEMEHT HAIIMOHAJILHOI CUCTEMBI YIIPABJIEHUS
JIOPOKHBIMU AKTUBAMM (CYJIA)

MUP3030JA CYXPOBb BEI'MAT
K.T.H., T01IeHT Kadeapbl « CTPOUTETHCTBO JOPOT, COOPYKEHHUM U TPAHCIIOPTHBIX
KOMMYHUKaLUW,
TaKUKCKUN TEXHUYECKUN yHUBEpPCUTET UM. akagemuka M.C. Ocumu, [{ymranoe,
TamxukucTaH.

COAUKOB KAMIIINJ UBPOXUM YIUIN
I.T.H., mpogeccop kadenpsl «l'opoackue ynuipl U 10porn» TallkeHTCKOro rocyJapCTBEHHOTO
TPAHCIIOPTHOTO YHUBEPCHUTETA, TallIKeHT, Y30eKHCTaH

MUP30EB ®APUIYH CYXPOBOBHNY
HNnxenep-npoektupoBiyk Texnuueckoro aenapramenta OAO
«TamKUKruIpPOITEKTPOMOHTANKY,
Hyman6e, TapkukucTaH.

Annomauusn: B cmamve paccmompeHvl KOHYenyus, CmpyKmypa u npakmudeckast 3Hauumocnb
co30anusi yughposol Kapmsl asmomooutvbisbix 0opoe Pecnyonuxu Tadxcukucman Kax Kioueso2o
SNleMeHmMa HAYUOHAILHOU cucmemsl ynpasienust dopodichvimu akmueamu (CY/A). Obocnosana
HeobXx00umMocms hopmMupo8aHus eOUH020 UHGOPMAYUOHHO20 NPOCMPAHCMBA O] UHBEHMAPU3AYUL,
OUACHOCIUKU U NAAHUPOBAHUSI peMOHMO8. [lokazano, umo eHedperue yu@dposou Kapmul NO360/5em
obecneuums eOuHoe UHPOPMAYUOHHOE NPOCMPAHCIEO, UHMESPAYUI0 OAHHBIX O COCMOAHUU 00PO2,
MOCMO8 U COOPYHCEHUL, A MAKdice Nepexod Om pPA3PO3HEHHO20 K CUCMEMHOMY VNPAGIeHUIO
0opodicHoll cemvio. Ilpednoscena cmpykmypa yughposou niamghopmel, onpeoenenvl dmansi eé
CO30aHUs, peanusayuu, UHmespayuu 6 20CYOapPCMEEHHYI0 CUCMEMY YAPAGLeHUs. OOPOICHBIM
XO3AUCMBOM U HANPABTEHUsL OANbHEUUEe20 PA36UMNUSL.

Knrouesvie cnosa: yugposas kapma 0opoe, 00podiCHble AKMUBHL, YRPAGIEeHUe COCIMOSHUEM,
eeoungopmayuonnwvle cucmemvi, CVJ[A.

Hudposuszanust JOPOKHOIO XO3SHUCTBA CTAHOBUTCS KIIIOUEBHIM MHCTPYMEHTOM IOBBIIICHUS
3pPEeKTUBHOCTH YIpaBieHUs HHPpPacTpyKTypou. DPQeKTuBHOE yINpaBlieHHE JOPOKHON CEThIO
HEBO3MOXKHO 0€3 JIOCTOBEpHOW M aKTyaJlbHOM uH(poOpManuu O €€ COCTOSHHH, CTPYKType u
AKCIUTYaTallHOHHBIX XapaKTepUCTHKaX. B MUPOBOH MpakTHKe yHpaBlIeHUE HOPOKHBIMU aKTHBAMHU
(Road Asset Management) 6a3upyeTcsi Ha MPUHIHUIE UGPOBU3ANNKA JAHHBIX, YTO IPEAINOIaraet
co3JaHue reoMH(pOPMAIIMOHHBIX CUCTEM U LU POBBIX KapT fopor [1, 2].

B ycnoBusax Tamxkukucrana, rae ITOpOXkKHas CETh MNPOTSHKEHHOCTHIO OKojo 27000 kM
XapaKTepU3yeTCsl CIOXKHBIM peibe(oM M KIMMAaTUYECKUMH KOHTpPAcTaMHM, BHEApEHHE LU(PpPOBOU
KapThl JOPOT SBJISIETCS cTpaTeruueckoit 3agayeil. Tpaguonnsie Gopmbl yuéra (OyMakKHbIE CXEMBI,
nokanbHble Tabnuiel Excel) He o6ecrneunBaroT JOCTOBEPHOCTh M CBOCBPEMEHHOCTh HH(OPMAIIUH.

WuTerpupoBanHas udpoBas KapTa JOpOKHOU ceTu siBisieTcs 6a30i 11si PyHKIHOHUPOBAHUS
CVJIA - cuctembl, 00beIUHAIONICH MHBEHTapU3ALUIO, TUATHOCTUKY, MOHUTOPHHT, TJIAHUPOBAHNE
PEMOHTHBIX MEPOTIPUATHHA U OIIEHKY 3P (HEKTHBHOCTH BIOXKEHUH B eAUHYIO Tutarhopmy [3].

Lenb cTarbu - 060cHOBaHUE HEOOXOAMMOCTH U CTPYKTYPBI HU(PPOBON KapThl aBTOMOOMIIBHBIX
nopor TamKukucTaHa Kak KIIOUYEBOTO MHCTPYMEHTA HAIMOHAJBHOW CHUCTEMBI YIIPaBIICHUS
JOPOKHBIMU aKTUBaMU. J{J1s1 JOCTHIKEHNUS LIEJIN PEILLIEHBI CIEYIOIINE 3a1auu:
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- IpOAaHAJIM3UPOBAH  MEKAYHAPOAHBIM M OTEYECTBEHHBIM  ONBIT  LU(POBOroO
KapTorpadupoBaHUs JOPOKHBIX CETEH;

- OIpe/ieTIeHbl OCHOBHBIE TPEOOBAaHUS K CTPYKTYpE U (PyHKIIMOHAIBHOCTH HU(PPOBON KapThl;

- pa3paboTaHa KOHLEMNIMS MHTErpaluu 10pokHOM KapThl B CY]IA;

- IPEIOKEHBI MPAKTHUECKNE PEKOMEHIALIMH IO BHEIPEHHUIO.

MexayHapoaHblii onbIT HH(POBOro KapTorpagpupoBaHus J0POKHBIX ceTei.

Hudposoe kapTorpapupoBaHue SBISIETCS OCHOBOW BCEX COBPEMEHHBIX CHCTEM YIIPaBICHUS
nopoxxkabiMu aktuBamu (HDM-4, PMS, RAMS) [2, 4]. B ctpanax EC u A3un (manpumep, Kazaxcran,
V36ekucran, Kurail) BHeJpeHbl HallMOHAIbHBIE IEONOPTAbl JOPOI, UHTEIPUPYIOIINUE JaHHbBIE O
TEXHUYECKOM COCTOSIHUH, PEMOHTAX, HHTCHCUBHOCTH JIBIKCHHS U KIMMATUIECKUX (akTopax [5].

Tak, B Kaszaxcrane cucrema CMAJ] (Cucrema MOHHUTOpPHHIa aBTOMOOWJIBHBIX JOPOT)
o0ecrieYrBaeT OHJIAH-KOHTPOJIb COCTOSIHUS JJOPOKHOM CeTH M MHTErparuio ¢ moxyiaem HDM-1V mis
IJIaHUPOBaHUs peMOHTOB [6]. B cTpanax EBpomneiickoro coro3a ucnonb3yercs ctanaapt INSPIRE,
00eCTICYNBAIONINI COBMECTUMOCTh T€ONAHHBIX TPAHCIOPTHOW HHMPACTPYKTYPHl M EIUHBIE
CTaHJapThl METaJaHHbIX [4, 7].

B uccnenosanuu Yan Y. et al. [3] mokazaHo, 4ro co3maHue HU(POBONM KapThl MOBHIIIAET
3 PEKTUBHOCTH IUTAHUPOBAHUS peMOHTOB 10 30 % M cokpaiaer cpoku AuarHoctTuku Ha 40 %, a
TaKkKe OTMeJaeTcsl, YTo Hu(poBas KapTa HE OrPaHUYMBAETCS BU3yalU3allueil CETH: OHA CTAHOBUTCS
OCHOBOMH 7151 aHAJINTUKHU U YIIPaBJICHUSI )KU3HEHHBIM LIUKJIOM JJOPOKHBIX AaKTHUBOB.

MHorue HalMOHaJIbHBIE CHCTEMbI HCIOJB3YIOT HU(PPOBbIE KapThl JOPOT KaK OCHOBY JUIS
TPaHCIIOPTHBIX ariacoB (Hampumep, B ABctpanuu - National Roads B Digital Atlas). B Kanane
Hammonanwsnas gopoknas cets (National Road Network, NRN) ciay)uT cTpykTypoii 11t reo-0a3bl
aBTOMOOMJIBHBIX JOPOr ¢ arpuOyTaMH COCTOSIHMSA, KIacCU(UKALMSIMU, COeAUHEHUSIMU. CUCTEMBI
ynpasieHusi foporamu, takue kak ArcGIS Roads & Highways, mo3Bonsior BecTH MapHIpyThI,
COOBITHS M OOHOBIIAITH IMHEHHYIO aJIpecalliio TP U3MEHEHNH CETU (HalpuMep, €Clid 4acTh 10pOTU
nepeyctpoeHa). TexHndaecku MOXKHO peain30Barh Takyro kapty yepe3 I UC-mnardopmy (Hampumep,
ArcGIS, QGIS), LRS-monynb, 6a3y 1aHHBIX ¢ TAOIUYHON CTPYKTYpOI U BeO-CEpBUCHBIN yPOBEHb.

OneIT pa3BUTHIX CTpaH MOATBEPXkAAET, 4YTO LU(pOBas KapTa CTAaHOBUTCS HE MPOCTO
rpadu4ecKiM OTOOpakeHUEM CETH, a MHTEJUICKTyaIbHBIM MOJYJIEM YIPaBJICHUS aKTHBAaMHU - 0a30i
JUTSL IPUHSATHS peIIeHUH U SKOHOMUYECKOTO aHaJIn3a.

Texymee cocTossHue ¥ MPo0JIeMbl y4éTa J0POKHBIX aKTHBOB TaxuKkucTana.

[To nanaeiM MunHCcTepcTBa TpancnopTa PT (2024r.) obmias npoTsskEHHOCTh aBTOMOOMITBHBIX
nopor - 26496 kM, B TOM umcie Ioporu odmiero monb3oBanus - 14307 kM (MeXIyHApPOAHBIE H
pecnyonukanckue - 5444 kM, MecTHbIE - 8863 KM), BemoMcTBeHHBIE 1opord - 12189 km [8]. bonbmas
9acTh JAHHBIX O COCTOSTHUM JIOPOT XPaHUTCS B OyMaXXHBIX M pa3po3HEHHBIX (popmarax. B HacTosiee
BpeMs B TaUKMKHCTaHE CyIIECTBYIOT aKTyallbHbIe IPOOIEMbI yUETa TOPOKHBIX AKTUBOB:

- OTCYTCTBHUE IICHTPAIU30BAHHOM 0a3bl JAHHBIX U CUCTEMBI yUETa,

- 1yOonupoBaHue HHPOPMALIUK MEXly 001aCTHBIMHU YIIPABICHUSIMHU M BEAOMCTBAMU;

- HECOTIACOBAaHHOCTH KJIACCU(UKAIINU JOPOT;

- Py4HOH BBOJ JAHHBIX 1 HECOBMECTUMOCTh ()OPMATOB;

- HU3Kas JOCTYMHOCTH JaHHBIX I aHAJIU3a;

- OTCYTCTBHE€ MHCTPYMEHTOB BU3yalIU3allMH U aHAJTUTUKH.

PesynbraroM cTaHOBUTCS HEA(P(PEKTHBHOE paclpeleieHue PecypcoB M OTCYTCTBHE TOYHBIX
IIPOTHO30B COCTOSIHUS TOPOKHON ceTH. DTU (PaKTOphl NOATBEPXKIAIOT HEOOXOIMMOCTh Iepexona K
U(pPOBON MOZIETH C €IMHBIM IPOCTPAHCTBEHHBIM KOHTYPOM JJaHHBIX, I1I€ BCE SJIEMEHTHI T0POKHON
HH(PaCTPYKTYpHl (AOPOTH, MOCTBI, TOHHEIH, OOBEKTHI OOCIyXHBaHUS) OymyT ouudpoBaHBI H
MHTETpUpPOBaHHI [9].

Konuenumust u ctpykrypa uugpoBoii KapTbl aBTOMOOHJIBHBIX J10POT.

Hudposas kapra sBIsSETCS NPOCTpaHCTBEHHO-MH(popMannonHoi ocHoBoi CYIA. Omna
oObeAMHAET JaHHble 00 HH(PACTPYKTYpe, COCTOSIHUM NOKPBITUH, JedekTax Hu pEeMOHTax,
obecreunBasi BU3yaM3aluio u anamus [2, 3].
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OcHoBHbIE (PYHKIIUU:

- XpaHeHHe KOOPAMHATHOHN U TEXHHUYECKON MH(OpMAIK 1O BCEil CeTH I0pOT;

- MHTETpalus JaHHbIX ¢ quarHoctuueckumu cucremamu (RTRRMS, IRI, FWD, PCI);

- (popmupoBaHme OTYETOB U AHATTUTUKH IO COCTOSIHUIO CETH;

- obecrnieyeHre OTKPHITOTO J0CTYIa BEJOMCTBAM U MOAPSIIUKAM;

- MOIIEPIKKA PEIICHUH IpY IUIAHUPOBAHUN PEMOHTOB.

Taxum oOpa3oM, 1esieBoe Ha3HaYeHHEe NU(POBON KapThl 3aKII0YAETCS B TOM, YTO OHA JOJDKHA
cTaTth IEHTpaJbHBIM KoMmoHeHTOM CYJIA - MHQOpPMaUMOHHBIM SAPOM, OOBEIMHSIOUINM BCE
MPOLIECCHl: WHBEHTApHU3alUI0, TUATHOCTHKY, IJIAHUPOBAHUE PEMOHTOB, (HMHAHCHUPOBAHUE U
MOHHUTOPHHT.

Crpykrypa uudpoBOii KapThl BKIIOYaeT TPU OCHOBHBIX YPOBHSA MJaHHBIX: 0aA308blil,
ungopmayuonnsli U yHKyuonaivhslll ciou [4, 5], a TaKKe UMEIOTCS U IPYTUE CIIOH.

OcHOBHbBIE KOMIOHEHTHI IU(GPOBON KapThl AOPOT:

1. basoswuii crou (I'eoMeTpust 10pOr) - TO EONPOCTPAHCTBEHHASI KApPTa CTPaHbl C IPUBSI3KON
CeTH aBTOMOOMJIBHBIX JIOPOT:

- LIEHTPBI JIMHUU WJIA MHOTOIIOJIUT OHAJIbHbBIE MOJIEIIH;

- Y3IIbl U IEPECEUECHMS], Pa3BA3KU, COCIUHECHMS,

- cBs13b ¢ ' MC-koopiuHaTHON CUCTEMOH.

2. HUngpopmayuonnwiti  cnoti (ATpuOyTHbIE JaHHBIE) - BKIOYAET SKCIUTyaTallMOHHBIE
XapaKTEpUCTHKU J10POT:

- KJIACC JOPOTH, MPOTSHKEHHOCTh, KaTErOpus, IIMPUHA, THIT TOKPBITUS, T0J1 HTOCTPOUKH;

- HOPMATHUBHBIE CKOPOCTH, JIOITyCTUMBbIE HarPy3KHu;

- UIGHTU(HUKATOPHI YIACTKOB, HA3BAHMUSI, KOIBI;

3. @yuxkyuomanvHulli cAOU - BKIIOYAET HWHCTPYMEHTHI aHalM3a, BU3yalu3alud U
nporuo3upoBanus (monyiau U u Big Data).

JlomonHUTENbHBIE TEMATUUYECKUE CIIOU:

- MOCTBI M TOHHEIIH;

- OOBEKTHI JOPOKHOTO CEPBHUCA;

- KIIMMaTU4eCKHe 30HbI;

- MapIuIpyThl MeXIYHAPOIHBIX KOPHIIOPOB.

Kpome 310oro umerorcst u Apyrue JOMOTHUTEIbHBIE CIIOU:

a) Jlunetinas aopecayus (Linear Referencing System, LRS). I103BonsieT MpUBSI3bIBATH COOBITHUS
(medextrl, pemontsl, [ATII) k onpenenéHHBIM MeTpaM BAOJIb JOPOTH (Hampumep, «Ha 12,3 kM oT
Havaja Tpacchl») - 6e3 He0OXOAMMOCTH YTOUHATh X, Y KOOPJUHATHI.

[Tnarpopma ArcGIS Roads & Highways maér nomgnepxxky LRS, oOHOBIEHHE MPUBS30K MpH
W3MEHEHUHU CETH U yMpaBiIeHUE COOBITUSMH B/IOJIb MapIIPYTOB.

0) Bpemennvie crnou / éepcuu. BKIro4arT B ceOs:

- BO3MOXKHOCTh XpaHUTh UCTOpUYECKUE BEPCHH LU(POBON KapThl AOPOT;

- OTCJIE)KUBATh U3MEHEHMSI B JOPOKHOM CETH (CTPOUTENHCTBO HOBBIX JOPOT, PEKOHCTPYKIIHIO
YK€ CYIIECTBYIOUIHX).

8) MemaoanHvle u kauecmeo 0anHwlx. JIaHHBIN CIOW BKIIIOYAET:

- ICTOYHUKH JJAHHBIX, TOYHOCTb, JaTy OOHOBJICHHUS;

- MEXAHU3MbI KOHTPOJISl Ka4eCTBa, BAJIUIALIUH.

Jns peanmzanuy mporpaMMBbl Iieiecoo0pa3Ho ucmonb3oBarh miargopmer ArcGIS, QGIS,
GeoServer, a Takke HallMOHAJBHBIC PEIICHHS ¢ MHTEP(EHCOM Ha PYCCKOM M TAPKUKCKOM S3BIKaX.
Cucrema JODKHA TOACPKUBATH UMIOPT/IKCOpT naHHBIX B dopmarax CSV, SHP, GeoJSON u
WebGIS-noctyn [5, 10].

HudpoBas kapTa AOPOr CIYXKHT CBS3YIOUIUM CJIOEM MEXAY MHOTHUMHU MOAYJISIMU
HAI[MOHAJILHOU JoposkHOM nH(popmanuonHo cucteme (HANC):

- T'UC/kaprorpaduyeckue  CEpBUCHI: BU3yaJu3alusi  CeTH, MapIIpyTH3aLus,
IIPOCTPAHCTBEHHBIA aHAIIN3;
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- Monymu ynpasnenust aktuBamu (PMS, RAMS): npussizka neeKToB, peMOHTOB, HHCIISKITHI
K KOHKPETHBIM y4acCTKaM;

- JIaTYuK® ¥ MOHHMTOPHHT: MPUBS3Ka TeJIeMETpUUYECKUX AaHHBIX (Hampumep, ¢ WIM, [oT) k
FE€OMETPHUH J10POTH;

- IlnanupoBaHue u OIOIKETUPOBAHME: AHAIM3 COCTOSHHUS CETH, PAacuéT MPUOPUTETOB
PEMOHTOB;

- BzaumMopeiicTBre ¢ BHEIIHUMU CUCTEMaMH (TPaHCIIOPT, HABUTALIUS, SKCTPEHHBIE CITYkKObI).

be3 mudpoBoii KapTel TOpOr HEBO3MOXKHA KOPPEKTHAsh T'€ONpPHUBS3KA COOBITHH, Ne(EeKTOB,
M3MEPEHUH, a TaKKe YIIPaBIECHUE TPOCTPAHCTBEHHBIMU JJAHHBIMU CTAHOBUTCS PA3PO3HEHHBIM.

HNuTterpanus nngpposoii kapthl gopor B cuctemy CVY/IA.

Hudposas xapra gomkHA OBITH SApOM HHTErpanronHoi miaardgopmer CYIA, cBsa3biBaomen
MOJyJIM UHBEHTapHU3alluy, TMarHOCTUKY U TUIaHupoBaHus 3, 9].

OcHOBHbBIE KOMIIOHEHTHI HHTETpaluu U poBoii kapThl B cuctemy CYJIA:

- Monynb nHBEHTapu3aluu: BeAeHUE HU(POBOTO peecTpa aKTUBOB;

- Monynps nuarnoctuku: 3arpy3ka nanabix RTRRMS, IR, FWD;

- Moaynb MJIaHUPOBAaHUS PEMOHTOB: BbIOOP IPUOPUTETHBIX YYACTKOB IO COCTOSIHUIO U
UHTEHCUBHOCTHU JBUKCHUS,

- Moaynb 5KOHOMHYECKOTO aHalln3a: pacuéT SKOHOMHUECKUX noka3areneit (ouenka NPV, PI u
ROI/3 pemonToB);

- Moaynp oT4€THOCTH: (POpPMHpPOBAHHE BHU3YaJIbHBIX KapT-OTUYETOB JUIsl PYKOBOJCTBA
MunucTepcTBa TPaHCIIOPTA.

Takoli monmxon oOecmeyuBaeT HE TOJIBKO MPOCTPAHCTBEHHYIO, HO M (YHKIMOHAIBHYIO
CBSI3HOCTB JJAHHBIX, YTO COOTBETCTBYET IPUHIIMIIAM MEKTyHAPOJHBIX CUCTEM yIPaBICHHS aKTUBAMU
HDM-1V u AASHTO PMS [2, 6, 7].

JTanbl peaju3aluy NPOEKTAa M0 CO3AaHNI0 HH(PPOBOH KAPThI.

[Ipouecc co3manusa 1uppoBOoN KapThl aBTOMOOWIBHBIX Jopor B TaKUKUCTaHE CleayeT
OCYILECTBIIATH MOATAMHO. DTaIlbl peaan3aluy IpoeKTa MpUBeIeHbI B TadmuIe 1.

Tabnuia 1 - Dtansl co3nanus UQPPOBOI KapThl aBTOMOOMIIBHBIX JTopor TapKuKucTana

JTankl

Coaep:xkanue padoT nmo 3tany

Pe3yabrar

1. IToaroToBUTEIBHBIN

CO0p UCXOHBIX TaHHBIX,
orudposka cxem, Beioop ['MC-
TIATQOPMBI

baza KOOPAWHATHBIX JaHHBIX
(X-Y)

2. OmudpoBka cetu
(I'eoxoaupoBaHue)

Coznanue npocTpaHCTBEHHBIX
c0éB gopor (ocei, TpaHHuII),
MOCTOB, OOBEKTOB CEpBHCa

Kapra nopoxxnoii cetn

3. UnTerpauus naHHbIX

Bson mannsix o IRI, PCI, FWD,

Temarnueckue ciou mo

JIMarHOCTUKU nedexram COCTOSIHUIO JIOPO’KHOMU CeTH
4. Pa3pabotka [Touck, ¢punpTpanys, OTIETHI Be6-unrepdetic
nHTepdeiica

5. Unterpamus ¢ CYJIA

API-unTepdeiicel, 0OMeH
JAHHBIMU

CBs3b ¢ HallMOHAIBHOH
CUCTEMOU

6. DKcITyaTanus u
O0OHOBJICHUE

OOHOBNIEHUE TaHHBIX, O0y4YeHHE
nepcoHasna

Honrocpounas nogaepxka,
YCTOUYUBOE
(YHKIIMOHUPOBaHUE

O)I(I/l)laeMbIe PE3yJabTaThl, IPCUMYILICCTBA U OTPAHUYICHHUS.

[To onenkam npoBeeHHBIX HcciaenoBanuii [3, 6, 8], BHeaApeHue nudpoBoi KapThl 00ECIEUUT

[3,5,9]:

- COKpaIeHue cpokoB oocienoBanus qopor Ha 30-40 %;
- DKOHOMUIO OIOKETHBIX CPeaCcTB Ha 15-25 % 3a c4éT onTUMH3aIi PEMOHTOB;
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- IOBBILIEHUE TOYHOCTH JIaHHBIX M Kau€CTBA MPUHATHS MH)XCHEPHBIX PEIICHUM;

- MIOBBILLIEHUE TPO3PaYHOCTH PACTIpEEICHUS OI0/DKETA;

- YIIy4IlIeHHE B3aUMOACHCTBUS MEKY PETMOHAMM, BEIOMCTBAMHU U MOJAPATUMKAMU;

- IOBBIIIEHUE 0€30MaCHOCTH M KaueCTBa JIOPOKHOTO JIBHKEHUs, cokpamenne JTI1;

- pOCT A0JM AOPOT B XopouieM coctostHuu Ha 20 %.

C BHenpenueM nudpoBoil KapThl aBTOMOOMIIBHBIX JOPOT, TOPOXKHAsE OTpacib Ta/KUKHCTaHa
MOJIYYUT CIEAYIOIINE MPEUMYLIECTBA:

- ymnpomiéHHas WMHTETpalMs JaHHBIX pPAa3HBIX HMCTOYHUKOB (Ie(eKThl, WHTEHCHUBHOCTD,
WHCIICKITUN);

- MIOBBIILIEHUE TOYHOCTHU NPUBA3KU COOBITHI;

- BO3MOXKHOCTbh IPOCTPAHCTBEHHOTO aHalm3a (Kiactep 1e(eKToB, BhIABICHUE Y3KUX MECT);

- IOA/IEPKKA TUHAMUYECKUX 3alIpOCOB, BU3yaIM3alisl U MapIIPyTU3ALINS;

- yJIy4IlleHHe IPO3PAaYHOCTH U MPUBSI3Ka OIOJKETHBIX PEIICHUN K KOHKPETHBIM YYacTKaM.

Hudposas kapra Aopor - 3T0 (QyHAAMEHTAIBHBIA SJIEMEHT HAIMOHAIBHOW JTOPOKHOM
nHpOpPMaMOHHOM cucteMbl. OHa oOecreunBaeT I'eONpPUBA3KY COOBITUI M JAaHHBIX, MHTETPALIUIO
MOJ1yJIeH, aHAJIUTUKYU U BU3yasn3anuio. [Ipu rpamoTHON peann3anuu KapTa CTAHOBUTCS CBSI3YIOIUM
3BEHOM MEXJy IMarHOCTUKON, MOHUTOPUHIOM, INIAHUPOBAHUEM U IKCIUTyaTalluel JOPOKHON CETH.

Hudposas kapTa cTaHET UHCTPYMEHTOM CTPATETMYECKOTO YIIPABIIEHUS, aHAJIIOTOM «IU(POBOTO
[acrmopra» CeTh aBTOMOOWJIBHBIX jgopor Tamkukucrana, oOecneyMBarOIlUM Hepexon K
WMHTEJUICKTYaJIbHOW MOJIEIH TOPOXKHOM oTpaciu [7, 9].

He cmoTpst Ha Bce MONOXKUTENbHBIE CTOPOHBI BHEJIPEHUST LU(GPOBOM KapThl JOPOT, CIEAYyeT
YUUTHIBATh MPOOJIEMBbI U OFPaHUYECHHS], KOTOpbIE OyayT BIUATH Ha 3TOT MPOLIECC:

- aKTyaJu3alus JaHHBIX: JOPOTU MEHSIOTCS, CTPOSITCS, PEKOHCTPYUPYIOTCS;

- CHHXPOHH3aLMs C Pa3INYHBIMU UCTOYHUKAMHU (pa3Hble (popMaThl, CHCTEMBI KOOPMHAT);

- IOJIJIepKKa IMHEHHOM afipecaninu 1 €€ KOppeKTHOEe OOHOBIICHHE;

- KOHTPOJIb Ka4eCTBA U BepUPHUKAIUSA T€OMETPUN U aTpUOYTOB;

- OTpaHMYECHHBIE PECYPChI HA PETYISIPHOE OOHOBIICHUE;

- HenoctaTok komnereHwit B ' UC n reomaHHbIX.

BbIBOABI M peKOMEHAALNH.

Hudposass kapra HOpOr - OCHOBHOM 3JI€MEHT HAIMOHAJIBHOM CHUCTEMBI YIpPaBIICHUS
JOPOKHBIMU aKTHBaMH, O00ECHEYMBAIOIIMI MEpexoJ]] OT Pa3pO3HEHHBIX 0a3 K WHTErPUPOBAHHOU
nudposoit minarpopme. s Tamxukucrana cos3gaHue HUQPPOBONM KapThI TMO3BOJIUT TOBBICUTH
3 PEKTUBHOCTD IJIAHUPOBAHUS PEMOHTOB, IMPO3PAYHOCTh PACHPEACICHHS CPEACTB U KOHTPOJb
KaduecTBa. Peanmzanusi mpoekra TpeOyeT MeXBEIOMCTBEHHOTO COTPYAHHYECTBA, HOPMATHBHOIO
obecriedeHus: 1 00y4yeHHs KaapoB. Peann3anus H0MKHA OCYIIECTBIATHCS MOATAMHO: OT MUIOTHBIX
peruonoB (Hanmpumep, Corauiickoil 00JacTH) A0 MacImTaOMpOBaHMS Ha BCIO ceTh. HeoOxommma
HOpPMAaTHBHAs TOAJEpXKKa, (PMHAHCUPOBaHHWE W KaapoBoe obecredenue. Lludposas kapra mopor
noimkHa uHTerpupoBarbes ¢ matdpopmorn CYIIA, TMC-amarHoctukod M OaHKOM JaHHBIX 10

MOKPBITUSIM.

Jlng ycnemHoro BHEApPEHUs MUPPOBOM KapThl 1OpPOr HEOOXOJUMO BBINMOJHUTH CIEAYIOIINE
pEKOMEHIAINN:

1. [TocTpouts NUIOTHYIO HU(POBYIO KApTy IJIsl TEPPUTOPHUH / pETHOHA.

2. Onpenenuts ctannaptsl popmartos (Hanpumep, Shapefile, GeoJSON, GDB).

3. Bueaputs LRS-Moayns (JIMHEHHYIO agpecaliuio).

4. Hactpouts API-cepBucsl s noctyna (Bed-kapTa, 3a1IpOCHI).

5. OpranuzoBaTh NOTOK OOHOBIIEHUH (MHCIIEKIINH, CHEMKH, CITyTHUKOBBIC JaHHbBIE U T.1.).

6. Ob6ecrieunTh Bepru(UKAIMIO ¥ KOHTPOJIh KAa4eCTBA.

7. TlocTenmeHHO WHTErpypOBaTh NHM(POBYIO KapTy JOPOr B HALMOHAIBHYIO CHCTEMY
ynpasnenust goporamu (HCVY [I).
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UCCJEJOBAHUE HECHEIIM®UYECKON PESUCTEHTHOCTHU
OPI'AHU3MA KOPOB B 3ABUCUMOCTH OT YPOBHSI MOJIOYHOM
MNPOAYKTUBHOCTHU U ITIOPOJHOU INTPUHAVIEZAKHOCTH

KAHKYJIOBAU.T.
acriipanT, JKaman-Ab6aackoro ['ocynapcTBeHHOro yHUBepcuTeTa. KbIprezcraH.

JEPKEHBAEB.C.M.
HAYYHBII PYKOBOJIUTENB, Ipodeccop

AuHomauus. B cmamve npugodsmcs  Oanuvbie O pe3yIbmMamax — UcCcie008aHull
Hecneyughuueckol pe3ucmeHmHoCmuy OpPeaHu3Ma KOpPO8 68 3A8UCUMOCMU OM VPOBHSI MOJOYHOU
NPOOYKMUBHOCMU U NOPOOHOU NPUHAOAeHCHOCIU 8 Yc08usax Kvipeviscman. Bvisigneno, umo ykopog
C BbICOKOU NPOOYKMUBHOCMBIO, 6 CPAGHEHUU C HUSKONPOOYKMUBHBIMU KOPOBAMU, OMMeHaemcst
bonee HU3KUe NOKazamenu Hecneyuhpuueckol UMMYHOOUONOSULECKOU PeaKMUBHOCMU OPeaAHU3MA.
3nauumenvras  HANPSANCEHHOCMb  OOMEHHbIX NPOYECCO8 NPU  GbICOKOU  NPOOYKMUBHOCMIU,
MAKCUMANILHO Nposeisiouelicss 8 0Oolee cmapuiem 803pacme, 0CODEHHO Yy KOPO8 2OJIUMUHO-
@Ppu3CcKotl nopoobl A618emcsi OOHUM U3 CMPecC-(haKmopos, 8eOVUX K CHUNCEHUIO eCeCmEeHHOl
Pe3UCMEHOCMU OP2AHUBMA U MECIHO20 UMMYHUMemd 6bIMeHU.

Knrwoueevie cnosa. pesucmenmuocms, OAKMEPUYUOHOCL, NOPOOA, NPOOYKMUBHOCHD,
Jetuxoyumsl, 00wl 6E10K, OUOXUMUYECKUL CIAMYC, (Qa2ouumapublii UHOEKC.

Summary. The article presents data on the results of studies of non-specific resistance of the
cows' organism depending on the level of milk productivity and bree Significant stress on metabolic
processes during high productivity, which is most pronounced at an older age, especially in Holstein-
Friesian cows, is one of the stress factors leading to a decrease in the body's natural resistance and
local immunity of the udder.d affiliation in the conditions of Kyrgyzstan. It was found that cows with
high productivity, compared to low-productivity cows, have lower rates of non-specific
immunobiological reactivity of the body. Significant stress on metabolic processes during high
productivity, which is most pronounced at an older age, especially in Holstein-Friesian cows, is one
of the stress factors leading to a decrease in the body's natural resistance and local immunity of the
udder.

Keywords. resistance, bactericidal activity, breed, productivity, leukocytes, total protein,
biochemical status, phagocytic index.

Mono4Hoe ckoToBoAcTBO KbIpreizctaHa Oblla W OCTaeTCs OAHMM M3 BEAYIUX OTpaciei
YKUBOTHOBOJICTBa. B pecmyOimke 3Toi oTpaciu , 10 pa3Bayia “Coro3a” ObUIM JOCTUTHYTHI OUYCHb
xopouue pe3ynbrarbl. JloctatouHo ormeTuTth, uto B 1988-1989 1 cpenHsas MonouHas
MPOJYKTUBHOCTh KOPOB 3a JIAKTaIMIO, B pacuere Ha | QypaxHyro KopoBy (532 TBHIC.TOJIOB)
cocraBisna 3213 xr Mmosmoka. OnHako, B CBS3M C pEOpPraHM3aledl KOJIXO3HO-COBXO3HOI'O
MIPOM3BOJCTBA M TMEPEXOJOM K PBHIHOYHBIM OTHOILIEHUSM, JlaHHas OTpaciib KUBOTHOBOJICTBA
IpeTeprena 3HauuTeIbHbIE U3MEHEeHUsA. Bo MHOTUX (hepMEepCKHX M KPECThSIHCKHUX XO3SHCTBaxX He
CTaJM 3aHUMATHCS IICJICHANPABICHHON TUIEMEHHOW paboTOH, HA00OpOT, B PECIyOIHKY CTaJIH
3aBO3UTCS pa3Hble MOPOJIbl CKOTA M CTAJIN O€3CUCTEMHO CKPEIIMBATHCS , YTO MPHUBEIIO K MOSIBICHUIO
MHOTOYHCIICHHBIX OECHOPOJHBIX MOMECHBIX >KMBOTHBIX C HHM3KOH MPOTYyKTUBHOCTHIO.B cBsi3u ¢
BBIIIIC M3JIOKEHHBIMH TI€peJl HamMH Oblla T[IOCTaBJeHa 3ajadya IPOBECTH HCCIICIOBAHUS
HecnenupUIecKoi pe3UCTEHTHOCTH OpraHu3Ma KOPOB B 3aBUCUMOCTH OT YPOBHS MPOIYKTUBHOCTH
U IOPOJHOM NPUHAIEKHOCTH.
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Pabora mpoBenmena Ha nByx xo3siicTBax Mccwhik-ATuHckoro pairona Uyiickoil obiactu
Keipreizcrana: OAO “MUC”- pa3Boasmmx kopos ['onmruHo-(ppusckoit mopoast 1 OAO “Aranbik
['pyn” pazBoasmux Anatayckyro mopoay cKoTa.

[1o ;aHHBIM MHOTOUMCIIEHHBIX UCCIIEIOBAHUN YUEHBIX U IPAKTUKOB, MHOTHE (PaKTOPHI BIHSIOT
Ha Pa3BUTHE U TSKECTh BOCHAIMTEIBHOTO IPOLIECCAa B MOJIOUHOW JKejle3e, OCHOBHBIE U3 HUX 3TO
€CTECTBEHHAsl PE3UCTEHTHOCTh OpraHU3Ma YXUBOTHOT'O, BUPYJEHTHOCTh MAaTOT€HHBIX OPraHHW3MOB,
ctpeccoBoe coctosinue. (A.W.MBamypa, B.M.Cno6onsHuk).

Pe3ncTeHTHOCTB- 3TO YCTOMYMBOCTH OpraHU3Ma K BO3JEHCTBUIO (DaKTOPOB BHEIIHEH Cpeabl —
(bu3MYECKUX, XUMUYECKUX, Ouoiormyeckux (Bo3Oyautenel Oone3Hel) M JIPYruX, CIOCOOHBIX
HapylulaTb PAaBHOBECHE OpraHM3Ma CO CpPeIoil oOWuTaHus, TO €CTh OBITh BPEIHSABIMH Ui €ro
KHU3HEJIEATEIIbHOCTH.

PesyabTaTel ucciaenoBanmii U obcy:xkaenme. Ilo xoay mpoBeneHuss SKCHEpUMEHTa
IIPOBEICHbI MMMYHOOMOJIOTHYECKHE HCCIEJ0BAaHUs Ha JBYX IOPOAAaX CKOTa [yl ONpeAeleHUs
HecTienn(pUIeCcKOi eCTeCTBEHHON PE3UCTEHOCTH OpraHi3Ma C y4eTOM BO3pacTHOTO (hakTopa, ypOBHS
MOJIOYHOH NMPOJYKTUBHOCTH, IOPOJHOMN NPUHALJIEKHOCTH. Y CTAHOBJIEHO, YTO y KOPOB C BBICOKOU
MPOJYKTUBHOCTBIO, B Hauaje JIAKTallUOHHOTO Iepuoja ( y MEepBOTENOK), a TaKkKe y KOpPOB C
MaKCHUMaJIbHOM MOJIOYHOW NPOJyKTUBHOCTBIO, B CPABHEHUH C HU3KOIPOAYKTUBHBIMU KOPOBaMU 110
4-x W KopoBaMM cTapiie 7 JeT oTMeyaeTcss Ooyiee HHU3KHME IOKa3aTelau HecnerupuuecKon
MMMYHOOHOJIOTMYECKOM PEaKTUBHOCTH OpraHusma. (tads. 1)

Tadmuua 1. PesyabraTrel HcciaefoBaHMi Hecnenu(pUYECKOH Pe3HMCTEHOCTH OPraHU3Ma
KOPOB B 3aBHCHMOCTH OT YPOBHSl MOJIOYHOH NPOIYKTHBHOCTH, BO3PacTa H IOPOJHOM

NPUHALJIEKHOCTH.
[Tokazarenu VY noii 3a nakramuro, Bospact [Topona
KT
Jo 3500 | Ceime Ho 4 ner | 7 ner Aunarayckas | ['onmtuHo-
4500 bpusckas
bakrepunuaHocts | 65,8 53,4 58.0 52,1 66,8 57,4
KpoBH,%
®darouurtapHas 68,5 56,8 60,3 57,1 68,6 64,3
aKTUBHOCTH
JIEUKOIIUTOB
KpoBH, %o
daronurapHas 65,4 52,4 58,7 55,1 62,8 55,7
AKTUBHOCTh
JIEUKOILINTOB
Monoka, %
®darouuTapHbIi 39 2,6 3,0 2,7 4.5 3,6
WHJIEKC
JICUKOILIMTOB
Tak, y KOpPOB C BBICOKOM MOJOYHOM MPOAYKTUBHOCTBIO IO CPaBHEHUIO C

HU3KOIPOYKTUBHBIMU OAaKTEpULIMIHOCTH KpOBU Obla HUkE Ha 18,9%. Takue ke nokazarenau Obuin
OTMEYEHBI U 110 BO3pacTaM: y KOpoB Oosee crapiie Bo3pacTa (7 JIeT) pa3HHIA B MOJIb3Y KOPOB 10 4
net coctarimsia 10,2% , ¢aromurapHas akTUBHOCTH JIEHKOIIMUTOB KPOBU COOTBETCTBEHHO: 17,1;
5,3%; darouuTapHas aKTUBHOCThH JIEHKOIIUTOB MOJIOKa COOTBETCTBEHHO Ha 19,5-6,2%; V kopoB
TOJIIITHHO-(PPU3CKON MOPOJBI B CPAaBHEHHWU C KOPOBAMM allaTayCKOW MOPOAbI OaKTEPUIIUTHOCTH
KpoBH Obla HIKe Ha 14,6%, aronurapHast ak THBHOCTb JIEHKOIIUTOB KPOBH Ha 6,3%, daronurapHas
aKTUBHOCTH JIEWKOIUTOB Mosioka Ha 11,3% u darouurapusiii nuaaexc gekorutos Ha 20,0%.
Takum 00pa3oM, 3HAUWTENbHAS HANPSHKEHHOCTh OOMEHHBIX TIPOIECCOB TPHU BBICOKOM
MPOIYKTUBHOCTH, MAaKCUMAJILHO TIPOSIBIISIFOIITECS B Oosiee crapiiem Bo3pacte (7 JeT), 0COOEHHO y
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KOpPOB I'OJIIUTHHO-(DPU3CKOM MOPOABI SBISIETCS OTHUM U3 U3 CTpecCc-(PaKTOPOB BETYLINX K CHUKECHUIO
€CTECTBEHHOM PE3UCTEHTHOCTH OPraHU3Ma, YTO CIIOCOOCTBYET BOSHUKHOBEHHIO MACTHTA.

[lpoBeneHHBIE HaMM MHCCIIEAOBAaHUS TOKa3bIBalOT (Tabj.2), 4YTO BBICOKAs MOJIOYHAs
IIPOJYKTUBHOCTb, OCOOEHHO Yy KOpPOB TOJIIUTHHCKOM IOpoabl B Oosiee cTapLieM BO3pacTe
TOOYyCIaBIMBAET 3HAYUTEIbHYIO HAPSKEHHOCTh OOMEHa BELIECTB, O YEM CBUJCTEIbCTBYIOT OoJee
BBICOKHI ypOBEHb COJIEPXKaHUS B CHIBOPOTKE Oe€lka, caxapa, MUHEPAJIbHBIX BEIIECTB U KapOTHHA,
HO MEHbIIIE KOJIMYECTBO IIEJIOYHOTO pe3epBa, YeM Yy KOpPOB ajlaTayCKOM Mopojbl Oojiee HU3KOH
MIPOJYKTUBHOCTBIO.

Ta6nmuna 2. Iloka3aresn OMOXMMHYECKOI0 COTABAa CHIBOPOTKH KPOBM Y KOpPOB
3XaBHCHMOCTH OT YPOBHSI MOJIOYHOI MPOIYKTUBHOCTH H MOPOJAHON MPUHAIJIEKHOCTH

Tlokazarenu

KopoBsl rontuno-dpusckoit
IIOpPOJIbI B BO3pacTe crapuie 7
JIeT C MPOyKTUBHOCTB OoJiee
4500 kr MoJIoKa

KopoBsl anatayckoit mopojibl
B BO3pacte 10 7 JeT ¢
npoAyKTUBHOCTH 3500 kr
MOJIOKA

Benok oOmwmit, r/1 76,4 67,3
I'mroxo03a, MOJIB/1 3,47 2,16
docdop HeOpraHUYECKHA 1,54 1,29
MMOJI/JT

Kapotun, mr% 1,25 0,74
[lemounblii pe3eps, 00.%C0O2 | 48.4 59,1

Ha ocHOBe NpOBEJEHHBIX HCCIIEAOBAHUM 110 M3YyYCHHIO HeCNeUU(pUUECKON pe3ncTeHOCTH
opraHu3mMa KOPOB B 3aBUCUMOCTH OT YPOBHA MOJIOYHOM HPOAYKTUBHOCTH U IIOPOJHOU
MPUHAAJICKHOCTH MOXKHO OTMETHTh, YTO YEM BBILIE MOJIOYHAs MPOJYKTUBHOCTH KOpOB B Ooiiee
CTapIle BO3pacTe 3HAYUTEIHHO BIUSAIOT Ha HapylIeHHEe 0OMEHa BEIIECTB B OPraHU3Me, U CHUKECHUIO
€CTECTBEHHOM PE3UCTEHTHOCTH OpPraHu3Ma U MECTHOIO MMMYHUTETAa BBIMEHH, YTO CIHOCOOCTBYET
BO3HMKHOBEHHUIO MaCTHUTA.
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BIUIIM BEPYJIET'T HU®PJIBIK TPAHC®OPMALIUSA:
AFbIJIIBIH TIJII MYFAJIIMIHIH KOCIBU TIAMYBIHBIH ’KAHA
IMAPAJIUT'MACHI

XAM3WHA KYJIJIbI3AN AJIMACKBI3bI
«Eki meren Tim MyranimMi» 6iniM 6epy OarmapiamMachiHbIH 2 KypC CTYJIEHTI,
AObutaii xaH aTeiHIaFel Ka3zak XanmbIKapasiblK KaThIHACTAP JKOHE QJIEM TUIAEP] YHUBEPCUTETI,
Anmatsel, Kazakctan
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Anoamna. byn maxanada 6inim Oepyoeci yugpavlk mpaHchopmayusHvly mMeopusiivlK
Heziz0epi Kapacmulpuliaovl. L{ugpavlk mexHorocuaiapovly Myeanim poiine acepi, nedacoeuKaibly
npakmuxausl  ocanevipmyoazvl  TPACK  ocone  DigCompEdu  moodendepiniy — manvi3vl
Kapacmuipwliaovl. A2vliubli mini My2antimoepiniy yu@pvly Kyzvipemmepin oameimy, EdTech sicone
AHCACAHObl  UHMENIEKM  KYpaloapblH 0Ky yoepicihe uHmezpayusiiay MYMKIHOIKmepi MeH

KUbIHObIKMApbl HCAH-DICAKMbBL cunammanaobwl. 3epmmey Hamuocenepi yuppavix
mpanchopmayuansvly nedazoe KacioOiHiy OAPIbIK KblpblH 032epmemin JiCyueniK KYOblibiC eKeHiH
Kepcemineoi.

Tipek co30ep: yugpprvix mpanchopmayus, yugpavik neoazocuxa, TPACK, DigCompEdu,
myeanimuiy yugpavix Kysvipemi, EdTech, scacanowt unmennexkm, blended learning, nedacozcuxanvix
UHHOBAYUALAD.

HUPPOBASA TPAHCO®OPMAILIUA B OBPA3OBAHUN: HOBAS ITAPAJJUT'MA
IMPO®ECCHOHAJBHOTI'O PA3BUTHSA YUUTEJISI AHTJIMACKOI'O SI3BIKA
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xana, Anmatel, Kazaxcran

Annomauyun. B Oannoti cmamve paccmampugaromcs meopemuyeckue 0CHO8bl YUPpPoeou
mpancghopmayuu obpasosanus. Ocoboe GHUMAHUE YOeNAeMC I IUAHUIO YUPDPOBIX MEXHOL02UU HA
poab nedacoea u 3navenuio mooeinei TPACK u DigCompEdu 6 modeprnuzayuu nedacoeudeckou
oeamenvHocmu. Paccmampusaiomes yugposvle KomnemeHyuu npenooasameneii AHIULCKO20
azvika, unmeepayus EdTech u uncmpymenmos uckyccmeenno2o unmeniekma 6 00pa3o8amenbHblil
npoyecc. Pesynbmamvl  uccie0o8anusi noomeepicoarom, umo yugposas mpaucgopmayus
npeocmasisiem coO0l CUCMEMHBLIL NPOYECc, PAOUKATbHO USMEHSAIOWULL COOEPAHCAHUE U CIPYKIMYDY
neoazozuyeckol npogeccuu.

Knrwoueevie cnosa: yugpposas mpancopmayus, yugpposas neoacocuxa, TPACK,
DigCompEdu, yugposas rkomnemenmunocms neoazoea, EdTech, uckyccmeenmwiti unmennexm,
cMewanHoe ooyuenue, nedazocudeckue UHHOBAYUU.
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DIGITAL TRANSFORMATION IN EDUCATION: A NEW PARADIGM FOR THE
PROFESSIONAL DEVELOPMENT OF ENGLISH LANGUAGE TEACHERS

KHAMZINA ZHULDYZAY ALMASKYSY
2nd year student of the «Teacher of Two Foreign Languages» educational program, Kazakh
University of International Relations and World Languages named after Abylai Khan, Almaty,
Kazakhstan

SARKANBAYEVA GULZHAZIRA KINAYATOVNA,
Scientific supervisor, master of Pedagogical Sciences, Senior Lecturer,
Kazakh University of International Relations and World Languages named after Abylai Khan,
Almaty, Kazakhstan

Abstract. This article examines the theoretical foundations of the digital transformation of
education. Special attention is given to the impact of digital technologies on the teacher’s role and to
the significance of the TPACK and DigCompEdu models in the modernization of pedagogical
practice. The impact of digital technologies on the teacher’s professional role and the significance of
the TPACK (Mishra & Koehler) and DigCompEdu (Redecker, EC) frameworks in modernizing
pedagogical practice are explored in depth. The study highlights the development of English
language teachers’ digital competencies and analyzes the opportunities and challenges associated
with integrating EdTech and artificial intelligence tools into the teaching and learning process. The
findings demonstrate that digital transformation is a systemic phenomenon reshaping all dimensions
of the teaching profession.

Keywords: digital transformation, digital pedagogy, TPACK, DigCompEdu, teacher digital
competence, EdTech, artificial intelligence, blended learning, pedagogical innovation.

Kasipri xahannplk esrepicrep karnaiiplHga OutiM  Oepy Kyieci TepeH LUGPIIBIK
TpaHnchopmarusiHel 6acTaH OTKepil OTHIP. AKMNApaTTHIK-KOMMYHUKAIMSIIBIK TEXHOJIOTHUSIIAP/IBIH
JKeJeN AaMybl, )KacaH/lbl MHTEJUIEKTTIH OuTiM Oepy ylepiciHe eHyl oHe HU(DPIBIK pecypcTapablH
KEHEIO1 IeJJaroruKajbIK TOXKIpUOeHi TyOereii saHFbIPTYIbI TaJIal eTelll. Ocipece TUIAIK O11iM O6epy
cajacelHa IUGPIaHABIPYIBIH ocepl alKbIH KepiHedl, ce0eli IeTeN TIIiH MEHIepy OKBITYIbIH
MYJIbTUMEINANBIK, HMHTEPAKTUBTI JKOHE JAepOCCTeHIIPUINeH CHUMAThiH Kymenteni. OcbFaH
OalTaHBICTHI aFBUIIIBIH TiJi MYFAJIIMJIEPIHIH KOCIOM KY3BIPETTEPiH HMUQPIBIK OpTa TajlanTapbiHA
Oeitimzey — Kasipri 61s1iM Oepy KyHeciHiH MaHBI3/bl CTPATETUSUIBIK MiHACTTEPiHIH Oipi. MoceneHiH
©3eKTuTrl  MyFamimaepaid 1mudpablk memaroruka, EdTech kypammaper (6umim  Gepy
TaXHOJIOTHSUIAPHI), apajiaC OKBITY MOJEIbICPI )KOHE JKACAH/IBl MHTEJUIEKT TEXHOJIOTHSIIAPHI CHUSIKTHI
YKaHa TeJIarOrUKaJIbIK peahsiapra OediMIeny KaXeTTUTITIHEH TYbIH/Iai Ibl.

binim Gepyneri umdpaslk TpaHchopMaiysi OKbITY Ma3MYHBIH, dIICTEMECiH, YHBIMAACTBIPY
dbopmamapbiH JkoHe Oaranay JKyHeciH TyOereiy kalta KapayFa MYMKiHIiK Oepeni. Lludpiabik
TEXHOJIOTUSUIAp OKYy YJAEpICIH UKeMi, JIepOeCTeHAIpIAreH, IepeKTepre HETI3NeNreH KOHE
WHTEPAKTHUBTI €Tyre karmai xkacaiasl. Learning Management Systems (LMS), onnaiin miatdop-
MaJap, BUPTyalJibl KOMMYHHUKALUS Kypaiaapbl, aHATUTUKAJIBIK JKYHelep ®KoHe jKacaH/Ibl HHTEIUICKT
menrimaepi OKyIIbUIApABIH OUTIMIH Kagaraiayabl KEHUIACTIN, IMeIaroTHKaIbIK MIEHIMIASPIIH
nonpirin aprreipansl [1, 261 c.]. ConsiMen Katap mudpibIK TpaHchopMays MyFaIiMHIH KociOu
POJIiH KaiTa aHbIKTal OTHIPHIT, OLJTIM aTyIIBIHBIH IepOEC OKY TPACKTOPHUSCHIH )K00aIay MYMKIH/IITIH
keHeiTeni. Ocputaiima, nUQPIBIK TEXHOJOTHsIAp OiiM Oepy camachlH apTTHIPYIbIH MaHBI3/IbI
cajachlHa aifHaJIBII OTHIP.

Kaszipri 6inim O6epy xyiecinaeri mudpiaslk TpaHcGopMaIis Maceeci aIeMIIK )KOHE YIITTHIK
JICHTeleri KemTereH FalbIMIApAbIH 3epTTey HBbICAHBIHA aiHaNbIm OThIp. byn KyObUIBIC Tek
TEXHOJIOTUSUTBIK KaHFBIPTY bl FaHa eMec, O1TiM OepyiH GrIocoPusIChIH, MyFaliMHIH KociOu pestiH
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JKOHE OKBITY OJicTeMeciH TyOereim e3repry yzaepiciH KamTuabl. Ludprsik tpanchopmanus
teopusutapsl C. CensBun, M. @ymnan, O. IlyH xone K. buacta CHSKTBI mIeTeNIIK 3epTTEYIIUIED
eHOeKTepiHae kaH-xkakTel TanaanraH. An Kaszakctan konrtekcrinne XXypasnesa ['., Hypranuesa
I' K., JIxycy6anuesa JI.M., OpanbaeB C. cbiHbI aBTOpIAp O151iM Oepyai nudpraHabIpyIbIH YIATTHIK
epeKIenikTepin Kapacteipras [2, 301 c.].

H. CenpBun OinmiM Oepyleri TEXHOJOTHSUIBIK ©3repiCTepAl QNCyMETTIK-CBIHM TYPFBIIaH
3eprrereH. OHbIH MiKipiHIIe, TU(PAbIK TpaHChOpMalIKs TeK TEXHUKAIBIK ITporpecc eMec, oi1iM oepy
MOJICHUETIH, OKYIIBUTIAPABIH YHPEHY TOCUTIH )KOHE MYFAIIIMHIH POJIiH KaiiTa aHBIKTAHTHIH 9JICYMETTIK
yaepic Oounbin TaObuiansl [2, 305 c.]. Faneim mudpranasipyasl «UudplblK MeJarorukay MeH
«H(PABIK TEHCI3MMIK» YFBIMIAPBIMEH OaiJIaHBICTHIPA OTHIPHIIN, YKaHA TEXHOJOTHSIAPIBIH THIMII
KOJIIaHbLTY Bl IEAArOTUKAJIBIK CTpaTerusIapra Toye Il eKeHIH aTal oTeIl.

Hudpasik Tpancopmanus arFbUIIIBIH T MyFalliMIEpiHe jkaHa KociOn TajanTtap KOMBII OTHIP.
Kazipri MmyraniMm Tek MoHIIK Ma3MYH/Ibl MEHI'€PYMEH IIEKTeNIMEHN, TEXHOIOTUSJIBIK, MeJarOrMKaJIbIK
xoHe omicremenmik Oumimai (TPACK - Technological Pedagogical Content Knowledge
(Texnomorusansik, Ilegarorukansik >xoHe MasmyHawsik binmim)) yitnectipe konjaHa Oinmyi Tuic.
DigCompEdu wmoneni (bimim Oepyuruiepre apHamraH HUQPPIBIK KY3bIPETTUIIK —IIEHOEP1)
KOPCETKEH/IeH, MyFaiM KaciOM LU(PIBIK OpTaja )KYMbIC icTel aly, CaHIBIK pecypcTapbl THIMI1
IpiKTey XKoHE eHjey, oHyalH koHe blended learning dopmarrapeia xobanay, nudpiasik Oaranay
TOCUIIEPIH KOJJIaHY JKOHE CTYICHTTEPAiH HUPPIIBIK KY3bIPETTEPiH AaAMBITY MIHACTTEPIH aTKapabl.
ConbIMeH KaTap, jkacan/pl UHTEIU1eKT KypangapbiH (ChatGPT, Grammarly, aBToMaTTaHABIPbUTFAH
Kepl OaiiaHpICc JKyiienepi) Menarorukaiblk MakcaTTa KojjgaHa OuTy Je 3amMaHayd MyFaliMHIH
MaHBI3[IBl JAFAbIChIHA aWHaimAbl. Tulgik OuriM  Oepyae MyJNIbTHMEAHANBIK KOHTEHT Kacay,
MHTEPaKTHBTI Tarcbipmanap a3ipiaey koHe EdTech maTdopmanapeiMen sxymbIC icTey KabiseTi Jie
aFBUIIIBIH T1JI1 MYFaJIIMIHIH KOC10M O€iTHECIH alKBIHIAWTHIH KaHa KOPCETKIIITEP OOIBIT TaOBLIA b,

AFBUIIIBIH TUTI MYFaTIMAEPIHIH KociOU TaMyBIHBIH JKaHA MMapaJurMachlH alKbIHIAN OTHIPHI,
O11iM Oepyneri HUPPIBIK TpaHchopMalys KaFAalblHAa KaXKeTTI HUQPIBIK KYy3bIpeTTepAl, Kacion
TaJanTapAbl JKOHE JaMyJIbIH THIMJl CTpaTerusjapblH FBUIBIMM TYPFbIIAa HEri3zey YIIiH: OuliM
Oepyzaeri 1uQpIbIK TpaHCHOPMALMSHBIH TEOPUSIIBIK HETI3lepiH Tajijay; arFbUIMbIH T
MYFaliMJEepiHiH KCiOM JaMybIH cunaTTalThiH Xanbikapaislk Moaenaepai (DigCompEdu, TPACK)
3epTTey; aFbUIINIBIH TUIl MYFaliMJIepiHE TOH HUQPIBIK Ky3blpeTTep MEH KociOu TajanTapiabl
aiikpinaay; EdTech, blended learning sxoHe Al TexHOJIOTHSIApBIHBIH MYFaliM KociOiHe ocepiH
Oaranmay; MyramiMAepaiH IMQPIBIK JaMyblH KaMTaMachl3 €TETIH THIMII OIICTEMENIK J>KOHE
MIPAKTUKAJIBIK YCHIHBICTAP 33ipiey KaXeTTiri TybiHaan oTep [3, 1 c.].

binim 6epyneri nudpasik TpaHchopMaIUsHEIH TEOPUSIIBIK Heri3aepi Industry, Education sxone
Digital Pedagogy TyXKbIppIMaaManapbIMeH  ThIFBI3  OaimanbeicTel.  Industry — agaMHBIH
TEXHOJIOTHSIIIADMEH ©3apa opekeTTecyiH TyOereini esreprce, Education Oimim Oepymi uxemi,
nepOecTeHIIpUIreH, TEXHONOTUSUTBIK OaraapianFaH xyie petinne cumnarraiinel. Digital Pedagogy
nupaBIK opTara OCHIMIIEITEH MeJaroruKajiblK TOCUIIEp MEH OKBITY CTpaTeTHsUIapblH alKbIHIAM
OTBIPBIT, MYFATIMHIH POJIiH TOCTYPJI aKNapat >KeTKi3YIIiIeH OKBITY/IbI )K00aTayIIbl 5KoHEe HHU(PITBIK
OpTaHbIH MOJIEpPaTOPhI AcHTeiHe koTepeai. OChl TeOpHsIap aFbUIIIBIH Til MyFaIIMIHIH KOCiOH ic-
OpeKeTiHe )aHa TalarnTap KOsl OTBIPHII, OKBITY ICTEPiHIH TEXHOIOTUSJIBIK, MYJIbTUMETUAIIBIK KOHE
JepeKTepre Heri3eNreH CUMaThlH KYIIeHTe .

Hudpaslk Tpanchopmanms KarJalblHIA MYFaTiMHIH KOCIOM JaMybIH TYCIHIIPETIH €H
tanpiMan  moxaennep — TPACK xone DigCompEdu. TPACK Mopem TEXHOJOTHSIIBIK,
MEIarOTMKANIBIK JKOHE Ma3MYHIBIK OUTIMHIH e3apa OaijlaHBICHIH alllblll, THIMII TUPPIBIK cabak
KYpacTeIpyAblH Heri3iH aHbIKTaiapl. DigCompEdu wmomeni MyramiMmHIH KociOM  1HPIBIK
KY3bIPETTEPIH aiThl OaFbIT OOMBIHIIA KYHeaen, HUPPIbIK pecypcTapbl 1piKTEy, OHIANH OKBITYIbI
YUBIMIACTBIPY, LUGPIBIK Oaranay >Kyprizy >kKoHe OUTIM amymbUiapAblH HUPPIBIK HKEMICPiH
KaJBINTACTRIPY CHSIKTHI MIHISTTEPIAiH MaHBI3BIH KepceTedi. bynm Mopaennep arbUIMIBIH T
MYFaiMiHIH K9ci0U JaMybIHBIH KYPBUIBIMBIH alKbIH/1al OTBIPHII, HUDPIIBIK OpPTaaa TAOBICTHI JKYMBIC
iCTey YIIiH Ka)XeTTi JaFIblUIap/Isl aHBIKTayFa MYMKIHIIK Oepei.
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AFBUIIIBIH T MyFaTiMiHe TOH IUQPIIBIK KY3BIPETTEPTE MYJIBTUMEIHAIIBIK KOHTEHT d3ipIiey,
EdTech mnardopmanapsiMeH >KyMBIC iCTE€y, OHJIaliH Oaranay KypalgapblH KOJJaHy, >XacaHIbl
WHTEJUICKT HETI31HAeTr! TUIAIK pecypcTapbl MeIaroruKaiblK MaKcaTTa Mmainanany skoHe IUGPIIBbIK
Kepi OaiinaHpIic Oepy IaFabuIaphl )KaTaibl. JlereHMeH, Kasipri sepTreynepiae OipKaTtap ONKBUIBIKTAp
Oalikanmazpl: MyFaliMACpIiH HHQPPIBIK KY3bIPETTEPiHIH HAKThI JCHTCHiH Oaramayra apHajIFaH
OipbpIHFall YITTHIK HEMece XalbIKapaiblK emmemzaepid xkerticrieyi, EdTech men Al kypannmapein
TIAIK OKBITYFa MHTErPalUsIayIbIH KYHeIl ofiCTeMEeCiHIH TOJBIK KaJbIITACHAYhI )KOHE HUMPIBIK
TpaHC(hHOPMAIMSTHBIH MYFATIMHIH KociOu pediekcusichiHa ocepiH 3epTTeyIiH JKeTKUTKCi3airi. by
OJIKBUIBIKTAp aTajFaH 0arbITTa KeUIeH 11 FRUTBIMU 3ePTTEYIIep KYPri3ydiH KaKETTUIIrH allKbIH1al bl

Conpimen, OimiM Oepyneri nupislK TpancopManus Kasipri MeAaroruKaliblK TOKipuOeHi,
SFHU, OKY YVAEpiCiH, MyFaliM peiiH, OKbITYy (uiocodusceiH TyOereisi e3repTeTiH KOIKbIPIbI
KYyObUIbIC. Ocipece, arbUIIIBIH TiJl TOHI MYFaIIMAEPIHIH KOCiOM iC-9pEeKeTi OChl ©3repiCTepAiH
aNJbIHFBI e0iHae Typ, cebebi Tinm yipeTy yaepici TaOUFaTbIHAH MYJIbTUMEAHAIBIK Ma3MYHJbI,
WHTEPAKTHBTI KOMMYHHMKAIIMSHBI JKOHE CaHNBIK pecypcTapAbl KeHIHEH KOJIJaHyAbl Tajlal eTell.
[udpaslk Tpanchopmanus >KarJaiblHIa MYFaTIMHIH pejii TEK aKmapar >KeTKi3ylli emec, OuliM
QIYIIBIHBIH JiepOec JTaMyblH OaFbITTaylIbl, OKY OpTACHIH KYpPacCTBIPYIIBI KOHE IH(PIIBIK
neJarorukanbl MEHIepreH MaMaH PeTiHIe KaiiTa aHbIKTaly/1a.

Hudpnbik TpancGopMaIUSHBIH HET13I'1 aCTIeKTUIEpiHiH Oipl — )kaHa OKBITY (GUIOCO(PUSICHIHBIH
Kaneimracybl. CaHABIK pecypcTaplblH MOJAKObI TMEJarorThlH aKMapaTThlK KeMIOACHIbUIBIKTaH
OKBITYIbI (hacuiIMTaLMsAIayFa aybICYbIH KaXXeT eTelll. byl e3repic OKbITY yIEpiCiH jkocmapiayaaH
Oacran, Oaranmay MeH Kepi Oailinanbic Oepyre JeiiHr1 OapIibIK MeAaroruKaiblK opeKeTTepAl KaHala
KapacTeipyFa Heri3 Oonanel. CoHmaii-ak HU(PIBIK Memaroruka OuTiM amyIIbUIapAblH TaHBIMIBIK
KBI3BIFYIIBUIBIFBIH apTThIpyAa, AuQQepeHianus MeH jKeKe TPaeKTOpHsIIapIbl Ky3ere achipynaa
KaHa MYMKIHJIIKTEp alllajbl.

Hudpasik TpanchopMaisiHBIH Kesteci MaHbI3/Ibl 0arbIThl — blended learning, flipped classroom
xoHe hybrid learning cHAKTBI OKBITYABIH XKaHa MoOJeNbAepiH Konaany. by dopmarrap MyFaniMHIH
cabak KYpBUTBIMBIH KaiiTa sxo0anay, oKy MaTepraigapbiH nu(piablk opTara OeriMaey, OHNaiH JKoHe
oduaiiH opeKeTTepiH YIJIeCIMAUIITH KAMTaMachl3 €Ty CUSIKThI KOC10M MiHIETTEPIH KYpAeIeHAIpel.
MyHnaif Mopenbiep IIbIHAWBI TIAMIK OpTaFa JKaKblH JKaFrgail TyFbI3yFa, OUTIM aJTyIIBIHBIH
OCJICEeHIUIITIH apTTHIPYFa KOHE OKY HOTIKEJIEPIH JKeJen OaKpliayra MyMKiHaiK Oepeni [4, 38 c.].

EdTech mnaTdopmanapelHbIH HHTETPAIMSICHI J]a aF BUILIBIH T1TI MYFaJIIMIHIH KoCci0M JaMybIHIA
MaHBI311bI OpbIH anaael. Moodle, Google Classroom, Canvas CUSIKTBI OKY OacKapy Kyienepi, COHIamn-
ak Kahoot, Quizizz cekinai 6aranay Kypaigapbl MyFaliMHIH TUQGPIBIK KY3bIPETTEPIH Tajarm eTel.
byn mnatdopmanap cabak sxocmapiay, MaTepualnl YCbIHY, TONTBHIK KYMbIC YHBIMIACTBIPY, Kepi
Oaiinanpic Oepy KoHE OKY YAEpiCiH MOHUTOPUHITEY CUAKTHI OpEKETTEepil jKaHa JCHreilre KoTepe/i.
EdTech wmyfraniMHIH aHAJIUTHUKAIBIK, YHABIMAACTBIPYIIBUIBIK JKOHE OJICTEMENIK JaFabUIaphIH
KEHEHTETIH KYIITI KypaJiFa aifHaJ/Ibl.

CoHFbI KbULIAPHI XKacaHAbl UHTEIIEKT (Al) TEXHONIOTHsIapBIHBIH KAPKBIH/IbI 1aMybl aF BUTIIBIH
T MyFaNiMIiHIH KociOM peusiH omaH opi kypuaeneHaipyzae. Al merizinmeri Grammarly, ChatGPT,
QuillBot, ELSA Speak cuskrbl Kypanmap TIUIAIK Martepuan gaspiiay, Oarajay, >Ka3bLIbIM MEH
alTBbUIBIMFA AaBTOMATTAHIBIPBUIFAH Kepi OailnaHbpic Oepy, kKEKe OKy TPACKTOPHSIIAPbIH YCHIHY
MYMKIHAIKTEPIH apTThIpbl. MyFaiiMm yiniH Al TeXHOTOTHSUTApBIH STUKAJIBIK, THIM/I1 )KOHE MaKCaTThI
KonjgaHa Oimy — »aHa KociOM KysbIpeTke aifHanmapl. bynm esrepicrep MyraliMHEH IHQPIIBIK
cayaTThUIBIKIIEH KaTap data literacy, learning analytics CHSKTBI J)KaHa JaFIbUTAP/IbI TAJIAI ETEII.

Hudpaeik Tpancopmamnuss MyFaTIMHIH KOCIOM JaMybIH Y3MIKCi3 KYPri3yli MiHIETTCHII.
Lifelong learning karumpaThlHa HETI3ACHTEH KOCIOM Aamy CTpaTerusjiapbl — OHJIAWH KypcTap
(Coursera,  FutureLearn),  omictemenik  BeOMHapiap,  XaJbIKApalbIK  IEAarOTHKAJBIK
kayeiMaacteikTapra (TESOL, British Council) kaTeicy — 3aMaHay# aFbUIIIBIH TUTI MYFaliMiHIH
KOCiOM JIeHTeliH cakTar, apTThIpyFa MYMKIHAIK Oepeni. by xarnait MmyramiMHIH €31HAIK O1T1iM amy
MOJICHHETIH KaJBITITACTHIPHIN, KOciOU peduieKkcusHbl KymenTeni [5, 55 c.].
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AFBUIIIBIH TUJTT MYFaAIIMIHIH TUGPABIK TpaHcpopManus >KaFdalbIHIAFbl KOCIOM JaMybIH
cunarrayga DigCompEdu xone TPACK cHSKTBI TaHBIMANn XalbIKapajblK MOICIICP MaHBI3IbI
TeopusuIbIK Heriz Ooma amanpl. DigCompEdu Mozem memarortiH kociOW opekeTiH alThl OJIOKKa
6ence, TPACK Mojeni TeXHOJIOTHSIIBIK, T€JarOTHKaIbIK )KoHE Ma3MYHIBIK O1TIMHIH YilJIeCIMALTITiH
tanan ereni. OCkl MOJIEIEp HETI31HAC aFbUIIIBIH TUTI MYFaJiMiHE KaXETTI HU(PIBIK KY3bIpETTEPIi
HAKThl aHBIKTAyFa, OJAPJBIH JaMy JCHTCHiH Oaramayra j>koHE KociOM Kojjay OaraapiiamaliapbiH
JKOcIapiiayra MyMKIHJIK TyaJsl [5, 56 c.].

XKanmer anranga, nupaslk TpanchopManysl arbUIIIBIH TiJi MYFaJiMiHIH KoCiOM JaMybIHA
KaHa TMapaJurMa KaJbIITACThIPhIN OTHIp. by mapamurma TeKk TEXHOJOTHSIHBI MEHIEpy emec,
MearoruKaIbIK OMJIayIbl )KaHAPTY, OKY YVACPICIH KaiTa Kypy, HH(PIBIK KY3BIPETTEPAl MaKCATTHI
nameiTy koHe lifelong learning momenueTiH ycraHynel Tamam ereai. MyfaniMHIH KaHa pedi
WHHOBAIMSUIBIK, MKEMJIi, JEPEKTepre HETI3JeNreH XoHe HUPIBIK opTara OarmapiiaHFaH KociOu
OPEKETTI KAMTH/IBI.

By 3eprrey KyMBICHI apanac oJiCHaAMAIbIK JW3aiHFAa HETI3JCITCH, SFHU CamalblK JKOHE
CaH/IBIK TaJJay dJIEeMEHTTep1 Oi1piKTipiain KonaaHbuiaabl. CaHABIK Tanaay MyFamiMAepIiH UG PIBIK
Ky3bIperTepiHiy aeHreiiin, EdTech kypanpmapsln mnaipanaHy SKUUITH —OKOHE  LUQPIBIK
TpaHcopmalusiFra KaTbICTBUIBIK JIEHI€iH OOBEKTHBTI eJIIeyre MYMKIHAIK Oeperdi. ANl camaibIK
Tajnay MyFaliMAEpiH >KeKe TIKIpUOeciH, KociOM Ke3KapacTapblH, TEXHOJIOTHSHBI KOJJIaHy/Aa
KE3€CETIH KHUBIHABIKTAPBIH JKOHE HUQPIBIK opTara OediMIeny cTpaTeTusaapblH TepEeH TYCiHyTre
Karman skacaiiapl. MyHmai apaiac Iu3aiiH 3epTTey HOTHXKEJICPIHIH BATUATUIIN MEH CEHIMAUTITIH
apTTHIPHII, MOCEJIETe KEIIeH Il Ko3Kapac KalbIITaCThIPAIbI.

3epTTeyre KaTbICyIIbUIap peTiHae AObLIai XaH aThIHIAFbl Ka3aK XaJIbIKApPAJIbIK KAaThIHACTAP
KOHE QJIeM TUIAepl YHUBEPCHUTETIHIH MEJarorvKaibIK MeTeN Tilli (pakymbTeTiHIH aFbUINIBIH Tii
MyFramimzaeplt Ta”naiaael. Kareicymsimapasl ipikreyne Toxipube aenreiti, EdTech xypannapsin
naiinanany OKUUIIIT JoHE KociOu Jnamy OarnapiamanapblHa KaTbICy ToXipuOeci ecKepisii.
DKCHepUMEHT TOOBI 3epTTey HOTHIKEJIEPIHIH JKaJINbUIaHybIHA KOHE aFbUILIBIH TUII MYyFalTiMIIEpiHIH
UQPIBIK KY3bIPETTEPl Typalibl KEH ayKbIMJIbI MAJIIMET allyFa MYMKIHAIK Oepe/i.

Hepexrepai »kuHay YIIiH OlpHEIIe OJicTep, SFHH, cayajqHama, cyxOaT, Oakpliay KoHE
myramimaepaid EdTech kypamnnmapein maiimanany ToxipuOeciH Tannay KonmaHsuimbl. CayaniHama
MyFaTiMIEPIiH MUQPPIIBIK MeIarornkara KaTbICThl ©31H-031 OaraliayblH, TEXHOJIOTHS KOJIIaHyIaFbl
JaFAbUIAPBIH JKOHE KOCIOM KaKeTTUTIKTEpiH aHBbIKTayFa OarbITTanabl. JKapTbutail KypeUIbIMAAIFaH
cyx0arrap MyFaliMIEpAiH TEepPeH MiKipiH, TEXHOJOTUSHBI KOJIIAHYFa KATBHICTBHI MOTHBAIUSCH MEH
KUBIHIBIKTAPBIH alKbIHAayFa MYMKIHAIK Oepai. bakeinay omici cabak OapbIChIHIA KOJJAHBLUIATHIH
IUQPABIK KypaaapAblH THIMIUIITIH, MYFAIIM—CTYJICHT ©3apa opeKeTTeCyiH XKoHEe OHJIaiH/oduaitH
AJIEMEHTTEPIH YiieciMainirin O6aranayra Konaanbuiasl. ConbiMeH kKatap myraiimuaepnain EdTech
miaTdopMaapblH TaigalaHy Ke3iHJe jkacaraH MaTepuaiapbl (MHTEPAKTHBTI TarChIpMaap,
Oaranay Kypajljapbl, OKy MOAYJIbAEPi) KOCHIMIIIA YMIUPUKAIIBIK IEPEK PETIH/IE KAPACTHIPHLIIBL.

JKunanran gepexkTepial  OHIEyAE CaHABIK MOJIMETTep VIIH CHIIATTaMajblK  JKOHE
CaJIBICTBIPMAJIBl CTaTUCTUKAJIBIK Tajjaay Kypriziaai. byn myranimaepain nudpiblK Ky3bIpeTTepi
CaHJBIK TYPFBIJIaH OarajiayFa KoHe TONTap apachIHIAFhI (TaxKIprOeci, kKackl, Kail kKadeapana )KyMbIC
iCTeTIHI) allBIpMAIIBUTBIKTAPIbl AaHBIKTayFa MYMKIHAIK Oepeni. CanaiblK AepeKTep KOHTCHT-aHAIIN3
OMiCl apKBUIBI TaJA@HBIN, MYFATIMACPIIH TMiKipJepiHAeTi KalTalaHaThIH TaKbIPBIITAP, OPTaK
KUBIHIBIKTAp, THIMII TOXipuOenep j>KoHE KOciOM JamyFa KaTBICTBl KaKETTUTIKTEp >KYHeJIeHII.
CaHIpIK JKOHE calaliblK JIepEeKTep/li MHTETpaIusiay HOTHKECIHES aFbUIINIBIH TUTI MYFaTIMICPIHIH
mUQpABIK  TpaHchopMamust — JKaFgaiibIHAArbl  KociOM  JaMyBIHBIH — KEHIeHAI  MOJENi
KaJIBINTACTHIPBLIAIbI.

Hudpnslk TpaHchopmanus MyFaliMHIH KociOM ic-opekeTiHe TyOereim ocep erim,
MeJarorukaiblK YAEpiCTIH Ma3MYHBIH, KYPBUIBIMBIH JKOHE YHBIMIACTBIpY (opmanapblH KaiiTa
KapacTblpyFa WTEepMeNeili. AFBUIIBIH TUTI MyFaliMIepi YIIiH Oyl e3repicTep OKBITY 9IiCTEpiH
uupraHaelpy, OKy MaTepuaiiapblH MyJIbTHMEIUalblK (GopMmaTka Oeilimaey, KOMMYHHUKAIUSHBIH
KaHa apHajapbiHa (Buaeo-cabakTap, oHJIAHH Tutatopmanap, BUPTyaIbl CHIHBINTAP) KOIITY >KOHE
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CTYICHTTEPIH OKY HOTWXKEICpiH HUQPIBIK Kypajajap apKbUIbl Oarajgay CHSIKTHI MIHIETTEPII
KaMTuIbl. [{UQpIsIK opTaga )KYMBIC icTey MyFaJliMHEH UKEMJIUTIK, MHHOBAIMSUIBIK OIay KaOiieri
YKOHE TEXHOJIOTHSUIBIK KYpasaapabsl MaKCcaTThl KOJIaHy OUTIriH Tanamn ereni. HoTwkecinae MyFainiM
peri «akmapaT KETKi3ylI» MOIENiHeH «UU(PIBIK OKBITY OPTAChIH YHBIMIACTHIPYIIBD) MOJETIHE
aybICyJa.

3epTrey HOTWXKENEpi aFbUIMbIH Tilli MyFamiMIepiHiH Oipkartap IHQPIBIK Ky3bIpeTTepi
KOFaphbl JCHrele MEHIepreHiH KepceTTi. ATan ailTKaHla, KeNTereH MyFaliMIep MHTEPaKTHUBTI
TancelpMajap Kypy, OHJaiH Iulatdopmanap apKbpUlbl cabak JKocmapiay, ayIHo-BUACO
MaTepuanaapasl THIMII HaiianaHy CHSKTBHI AaFAbUIapAbl CEHIMII Typae KosgaHaabl. COHbIMEH
Kartap, CAaHJIBIK pecypcTapabl ipikTey, OKy MaTepuaiiapbiH nudpIibik popmarka oeitimey sxone LMS
Kylenepin Oackapy CHSKTBI KY3bIpeTTep /i€ JKaKChl KallblTacKaH. Anaija oici3 Ky3bIpeTTep
KarapbiHIa learning analytics (OKy JIepeKTepiH Tajinay), KacaHAbl HHTEJUICKT KypaldapblH
oficTeMeNiK Makcarra TUIMII KojijgaHy, UUQPIbIK OaranaylblH SKETUIAipiiareH ¢opMaaapbiH
naigaiany »oHE JCpeKTep KayilCi3MiriH KaMTamachl3 €Ty JaFablIapbl aHBIKTAIIBL by
MYyFaiMiepre apHaJIFaH apHaiibl KociOu Kosgay OaraapiiaManapblHbIH KQKETTITITIH alKbIHAANIbI.

KociOu gamy TpaexTtopusichlHa KeneTiH Ooiicak, HupIbIK TpaHchopMmanus MyFamiMIEpIiH
OUTIMIH Y3[IKCi3 JKaHapTyFa JereH KaKeTTUIIKTI KyweuTti. Myramimaep OypbIHFBIIAM Tek
oIICTEMENTIK MaTepualaap MEH JAICTYPJIl KypcTapra cyiieHOeH, OHaitH KypcTap/ibl, BeOMHapIapabl,
XaJbIKAPAJIBIK  AJEKTPOHIBIK KaybIMIACTBIKTapAbl, Typii Iuatgopmanapasl >xoHe EdTech
IKOXKYHECIHET1 pecypcTapabl KeHIHEH KojjaHa Oactaisl. byn kocidm maMy TpaeKTOPHUSICHIHBIH
nepoecTeHipllyiHe, MKeMIUTITHE XKoHEe MPaKTHKAIBIK OaFbITThIIbIFbIHA ocep eTTi. COHBIMEH KaTap,
MyFajiMaep HUPPIbIK OL1iM Oepy opTachlHla KoCiOM peduieKCHsHBI KYIIEHTyre, 03 TIKIpUOECiH
KYHelnl TanjnayFra jKoHE TEeXHOJOTHSHBI KOJNJaHYIbIH THIMJII TOCUIIEpiH YHEMI i3zeyre Oeiimaerne
OacTajpl.

EdTech xypanmapslH KoigaHy THIMALUII 3epTTey OapbichbiHIa OipHelne acmeKkT OoiibIHINIa
JKOFapbl Oarananabl. bipiHIIiIeH, MHTePaKTUBTI Iu1aT(opmanap CTyA€HTTepPAIH bIHTAChIH apTTHIPHIIL,
TUINIK JaFapliapasl TAOUFM KOMMYHUKALMSIIBIK OpTara >KakblH (hopMaTTa AambITyFa MYMKIHIIK
Oepeni. Exinmrinen, Garanay KypajJapblHbIH aBTOMAaTTaHABIPbUIFAH (PYyHKUIMAIAPHl MYFaJiMHIH
YaKBITBIH YHEMJIETI, Kepi OaiaHbICThI KbUIJIaM 9pi HaKThl Oepyre »ardai xacaiapl. YIIIHIIIJIEH,
EdTech xypannapsl cabakThlH KYpbUIBIMBIH aKCapThIl, OKY MaTepuaiiapblHbIH KOHKETIMILIITIH
apTTBIPaJbl, COHBIMEH KaTap CTYJASHTTEPIiH J>KE€Ke OKYy TPaeKTOpUsIaphlH YHBIMIACThIpyFa
MYMKIHAIK Oepeni. Anaiia, aTaaMbIll KypaiaapAasl THIMIII TaiganaHy MyFaJliMHIH TEXHOJIOTHUSHBI
MakcaTka cail TaHmay KaOineTiHe, NIHQPIBIK Menaroruka KaruaalapblH MEHTrepyiHe JKOoHe
OIICTEMEITIK CayaTThUIBIFbIHA TIKEJIEH OalIaHbICTHI.

XKanmer anranga, nupaslk TpaHchopMaIus aFbUTIIBIH T MyFalliMJIepiHiH KociOu JamybIHa
KaHAa MYMKIHIIKTEp allyMeH Karap, OipKaTap KHUBIHIBIKTAp Ja aJbll Kenemi. MyramiMaepiiH
MEHTEpIUITeH JKoHE dJICi3 HU(PIBIK KY3bIPETTEPiHIH apaKaThIHACHIH aHBIKTAY, COFaH COWKec Kociou
Koinay kyiecin kypy, EdTech kypammapblH mnegarorukajiblK MakcaTTa WHTeTpalusiiay >KoHe
IUQPIBIK TTeJaroruKaHblH THIMAI TPaKTHKAJAPbIH KaJIbIITACTRIPYy — OoJalakra MIenIiryl THic
HETi3ri MIHAETTep KaTapblHIa. by e3repictep MyramiMHIH KociOM OCHHECIH YKaHFBIPTHII, >KaHA
napajurMara caii )KyMbIC 1CTEH anaThlH HMUQPIBIK KY3BIPETTi MEeAaror MOJENIH KaJbINTAaCThIPyFa
Heri3 6onyna.

Byt 3epTTey >KYMBICBIMBI3/IBIH FRUIBIMH MaHbBI3BI OuTiM Oepynaeri mudpibK TpaHchopmanus
YKaFIalbIH/A aFBUIIIBIH T1JII MYFATIMIHIH KOCIOHM 1aMybIH TCOPHUSIIBIK XKOHE d/[ICHAMAJIBIK TYPFBIJIaH
Heri3zaeyMeH aiikpinananel. 3eprrey Hotmkenepi TPACK xone DigCompEdu monenaepin Tk
OimiMm  Oepy KOHTEKCTIHAE KOJJAAHYIbIH THIMIUNTIH KOPCEeTIN, MYFATIMICPAiH MHQPPIIBIK
KY3bIPETTEPIH KAJBINTACTHIPy MEH OarajayAblH FBUIBIMH HETI3JENreH TOCUIICPIH YCHIHAIBL.
CoHbIMEH KaTap, aFbIMAAFbl HMUQPIBIK ©3repiCTepAiH MYFaliM pelliHe, OKBITY CTpaTerHsiapblHa
XKoHe Oaranay )KyHeciHe ocepiH cumarTay apKbUIbl 3epTTEy LIETEN TUTIH OKBITY IeJarorukKachblHbIH
KaHAPTHUIFaH FRUIBIMU MAPaJIUTMaChlH KaTbIITACTHIPYFa YIIeC KOCAIbI.
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AJ, TpaKTUKaIbIK MaHbI3bIHA KeNeTiH Ooycak, MyFamiMIepIiH HUGPIBIK MeJarorukaiblk
JaFAbUIapBIH TAaMBITYFa OaFbITTAJIFAH HAKTHI 9JIICTEMENIIK YChIHBICTAp MEH MICIIiMAEP YCHIHYBIMEH
OalmaHpICTBI.  3epTTEy  HOTWIXKENIepl HETI3iHAE TeJarorrepre apHaiFaH Kociom — mamy
Oarmapnamanapsis s)xobanayra, EdTech mnardopmanapsin TuiMi Konganyra, blended learning sxone
OHJIaliH OKBITYIIbI camajibl YHBIMIACTBIpYFa apHajFfaH MPaKTHUKAIBIK HYCKAyJbIKTap 9d3ipieyre
6omanel. CoHbIMEH Oipre, alblHFaH JAepekTep OuniM Oepy yHbIMIapblHa MyFamiMaepai MUQPIbIK
TpaHcopmanusra Oelimaey OoilbIHIIA cTpaTerus o3ipieyre, HUPPIBIK HHPPAKYPHLUIBIMIBI
KETULIIPYTe JKOHE TIearorTepiH KociOn Koiay KyHeciH JKaHFBIPTyFa MyMKIHIIK Oeperi.

KopsiTa kenrenne, MyramiMaepAiH KociOM JaMyblH KETULAIpY YIIiH, OipiHIIiZAeH, OHJIalH-
KypcTap apKbpUIbl MyFaIIMIEpAiH 63 OeTiHIe Kacion OuTiMiH XeTiaipyin Koanay kaxet. Coursera,
FutureLearn, Cambridge Teacher Development O6argapnamanapsl CHUSKTBI —[IaTdopmanap
MyFamiMIepAiH OUGPIBIK JKOHE SMICTEMENIK JaFAbUIApBIH JKYHENl JaMbITyFa MYMKIHIIK Oepeni.
Exinmrigen, mudpislk mnegaroruka OOMBIHIIA TpPEHUHITEp YHbIMAACTBIpyFa Oo0nanbl, SFHU,
MYFaTiMICPAIH OKY YIEPiCiH TEXHOJOTHSIIBIK TYPFbIIaH jxo00anay, Hu(piIblK KOHTSHT 93ipiiey KoHe
OHNIAWiH Oaranay MJaFdbpUIapblH JaMbITyJa MaHbBI3ABl pen aTkapanasl. Ymiamrgen, EdTech
WHTETPAIUSICHIH XKYHEI TYp/e XKETUAIPY KaxeT; Oyl YIIiH oKy miatdopmanapbiH cabak yaepiciMeH
yiJecTipy, HHTEpaKTUBTI pecypcTapbl MAaKCcaTThl KOJIJIAHY JKOHE MyFaliMIepAiH miatdgopMaMeH
KYMBIC iCTey JaFIbUTapbIH HBIFAUTY YCBIHBUIAIBL. TOPTIHIIICH, )KaCaH bl HHTEIUICKT KYpaJIapbiH
KOJIJaHy MOJCHHMETIH JIaMbITy - 3aMaHayd MeJarorTiH KociOu JaMybIHbIH aXkblpamac 0eJiri 0oJibim
kenenl. Myramimaep Al KypangapblH TE€K KOHTEHT jKacay HeMece Ty3eTy YILIIH FaHa eMec,
JepOecTeHIIPUITeH OKBITY TPACKTOPHUSIApbIH KYPY, CTYJACHTTIH TULIIK MPOTpeciH Kajlarajay MEH
aBTOMATTaHJBIPbUIFAH Kepl Oailmanbic Oepy MakcaTblHAA THIMAI KOJJaHyFa YHpeHyl Kaker.
ConbiMeH KaTap, Al STuKachlHA, aKaJAEMHUSJIBIK aJaJIbIKKA JKOHE JepeKTep Kayilci3airiHe
OaitmaHbICTHI O1TIM MEH JaFAbLIap bl TaMBITY MaHBI3AbI OAFBIT PETIHAC KapacThIPHLIAIBI.
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KPUCTAJJIOMOP®OJIOTMTYECKUI METO/I, KAK OJIUH U3
JOINOJIHUTEJIBHBIX METOA0OB UCCJIIEJOBAHUA PEITAPAIIU PAH KOXKHU

BYI'JIAK AHHA OJIETOBHA
Crapumii mpernoiaBatelis Kadeapbl aHATOMUU, TUCTONIOTUU 1 d3MOpuosorun @PI'BOY BO
TBepckoi rocy1apCTBEHHBIM METUIIMHCKUIN yHUBEpcUTeT Mun3apasa Poccuun

Hayunsiit pykoBogutens - HIECTAKOBA BAJIEPUSI TEHHAJIBEBHA
3aBenyromuit kadeapoit anaromun, rucronorun u amopuonoruu @PI'bOY BO Trepckoii
rOCyIapCTBEHHBIA MEIUIIMHCKUI YHUBEpCcUTET MuHn3apasa Poccun, 1.M.H., 1OLEHT

r. Teepb, Poccus

Aunomayun. B cospemenHOU MeOUYUHCKOU HayKe HAbOa00aemcs UHMeHCU8Hoe eHeopeHuUe
eCmeCmeeHHO-HAYYHbIX OUCYUNIUH DUSUKO-MATNEMAMUYECKO20 NPOPUIIsL 8 001ACHb OUACHOCTNUKU,
neyenuss u npogpunakmuxu 3aboneganutl. OOHOU U3 NEPCNEKMUBHLIX MEMOOUK  SGJISLeNICs]
Kpucmaniomopponocuveckuii.  n00Xo0, OCHOBAHHLIN HA  YHUKAAbHOCMU — MOPGHON0SUYECKUX
Xapakmepucmuk pearbHulX KpUcmaiios, onpedensiowux ux eadbumyc. CoepemenHvie Memoovl
KOMNbIOMEPHOU MOphomempuu npeodocmasisaiom wupoKue 803MONCHOCIU O UX NPUMEHEHUS 6
Meouyurckou ouokpucmaniomuxe. OOHAKO 01 NPAKMUYECKOU peanu3ayuu OAHHbLIX Memooos
mpebyemcs. 3HAYUUMENbHASE 00PAOOMKA U MENCOUCYUNTUHAPHOE COMPYOHUYECMBO IKCNEPMOs
PA3TUYHBIX HAYYHBIX HANPABTIEeHULL.

B pamkax nacmoswezo ucciedo8anusi Obliu U3YYEHbl NPOYECChl KPUCMALIUZAYUU NIA3MbL
KpPOBU HA DA3IUYHBIX CMAOUSX pe2eHepayull paH, 6bl36AHHbIX PA3IUYHBLIMU IMUOTOSULECKUMU
Gaxkmopamu. Kpome moeo, nposeden OemanvbHwlil aHAIU3 HAYYHOU JTUMEPAMYPbl, NOCEAUJEHHOU
NPUMEHEHUI0 KOMNbIOMEPHBIX MEXHON02Ull OISl AHAIU3A KPUCMALI000pA3VIouux npoyeccos 8
buon02UYecKUx cpeoax.

Taxum obpazom, unmezpayus nepeoosvix OOCMUNCEHUL DUIUKO-MAMEMAMULECKUX HAYK 6
MEOUYUHCKYIO NPAKMUKY OMKPbIEAem HO8ble 2OPU3OHMbL Olisi NOSbIUEHUs. IPdhexmusHocmu
OUACHOCTNUYECKUX U MEPANeBMUYECKUX MEPONPUSMULL.

Knrouesvie cnosa: pecenepayus, pana Koicu, KpUCMALIOMOP@oI02us, OUOKPUCMAIIOMUKA,
naazma Kposu, mopgomempus, 00pabomxa uz00paiceHull.

DeHOMEH KPUCTAJUTH3AIUNA UMEET TITyO0KHe HCTOPUIECKHUE KOPHHU, BOCXOIAIINE K aHTUIHBIM
BpEeMEHaM. ApPHUCTOTENb, B CBOMX TPYJaX, ACTAIBHO OMUCAI TEXHOJIOTHIO MOJIYYEHHUs] TOBapEHHOU
COJIM METOJAOM BbIIApUBAaHUSI MOPCKOW BOAbl. BrocnenctBuu Mcaak HbIOTOH OTKpPBUI SIBIICHUE
(hopMUPOBaHUS PETYISAPHBIX KPUCTAILUTUYECKUX CTPYKTYp B pacTBOpax COJICH, YTO CTAJIO BaXKHBIM
3TarioM B Pa3BUTUM Kpuctamiorpaduu. DTOT METOJl MCCIEJOBAaHUS HAIlell CBOE JAajibHeilliee
pa3BUTHE B TPyAaX BBIJAIOLIETOCS POCCUUCKOTO YYEHOTO-XMMHUKa, akajaemuka CaHKT-
[TerepOyprckoit Akanemun Hayk ToBust EropoBuya JloBuiia, KOTOpblii BHEC 3HAYUTEIIbHBIN BKJIA]l B
CUCTEMATH3AINIO U TEOPETUIECKOEe 000CHOBaHME KpUcTaiorpaduieckux mpoueccos. B 1973 roay
npodeccop Tenb-ABUBCKOrO YHHBEpPCHUTETA, JTOKTOP MEIWIMHCKUX HayK EnmsaBera ['manbeBHa
Panuc, BmepBbie mpoBena (yHAAMEHTaIbHBIC WCCICIOBAHUS, IOCBSIIEHHBIE OCOOCHHOCTSIM
KpUCTaJIJI000pa3oBaHus B OMOJIOTMUYECKUX Cpe/lax 4eloBeKa U JKUBOTHBIX. Ee paboThl 3amoxxuiu
OCHOBY JUIS AAJIbHEHIIINX UCCIIETOBaHUI B 00JaCTH OMOMUHEPAIOTUN U KPUCTAJUIOAUArHOCTHKH [ 1].

Ha coBpeMeHHOM 3Tare pa3BUTHS MEIULIMHCKON HayKH HaOI0OJaeTcsi aKTUBHOE BHEAPEHUE
€CTECTBCHHO-HAYYHBIX METOIOB (PH3MKO-MATEeMaTHYECKOTO IHKIA B JAHATHOCTHUKY, JICYCHHE H
npodunaktuky 3aboneBaHuid. OaHMM U3 HauOoliee NEPCIEKTUBHBIX HAIMPABICHUN SABISETCA
KPUCTAIIOMOP(OIOTUISCKUI METO TUATHOCTUKH, OCHOBAHHBIN HA KYyJIbTUBHPOBAHUHU KPHCTAIIIOB
B OMOJIOTMYECKUX KHUJIKOCTAX. DTOT CIOKHBIA PUINKO-XUMUYECKUH MTPOLIECC 3aBUCUT OT MHOXKECTBA
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(baxTOpOB, Cpear KOTOPBIX KIIOUEBYIO POJIb MIPAIOT XMMHUYECKUI cocTaB cyOcTpaTra M yCIOBHUS
KPHUCTaJUIN3AIIH.

HccnenoBanme mpoueccoB pereHepannuy KOXKHBIX TOKPOBOB M 3a)KUBJICHUS PaH MPEICTABISIET
co00ll MEXAUCHMIUIMHAPHYIO O00JacTh, BKJIIOYAIOLUIY0O B ce0f KOMIUIEKCHBI  aHalu3
MOP(QOIOTHYECKUX, OMOXUMHUYECKMX W (PYHKIMOHAIBHBIX AaclEKTOB BOCCTAaHOBJICHHS TKAaHEH.
OHHI/IM U3 KIIHYCBBIX AaCIICKTOB IIaHHOﬁ HpO6JICMaTI/IKI/I SABJIICTCA OLCHKA JCTCTHYCCKHX
XapaKTePUCTHK TIOCTTPAaBMATU4YEeCKOW KOXM. JIJs JOCTMKEHUS ONTHMANBHBIX pE3yJbTaTOB
HEOOXOJIMMO YUMTBHIBaTh PAJ KPUTUYECKUX (PAKTOPOB, TAKMX KaK KOPPEKTHAsl HUJEHTU(UKALUA
CTaIM{ 3a)KUBJICHHUS, YTO MO3BOJISIET AalITUPOBATh TEPANEBTUYECKUE TTOAXObI K TEKYIIEMY dTaIy
PEreHepaTuBHOro mponecca, a TakiKC MHHHUMH3AlWA TpaBMaTH3allMHM 30HBI PEréHEpaliu B XOAC
JMAarHOCTUYECKUX M JICYEOHBIX MAHUITYJISIHHA.

B cBete BBIIICU3JIOXKCHHOTO, OBLIO MIPUHATO PCIICHUC MPHUMCHUTH MCTOL Te31/10rpa(1)1/11/1 JJIAL
MaJIONHBa3UBHOTO ONpEAETICHUS CTaAMU 3aXKHMBJICHUS paH. Tesworpadus mpexacraBiser coboii
HHHOBaHHOHHBIﬁ METOMO, HOSBOJI?IIOHII/II;'I MMPpOBOAUTH [IeTaJH:HBIfI aHaJIM3 KHHCTHKU POCTa U
MOp(OJIOTHYECKUX ~ XApPAKTEPUCTUK KPUCTAJUIMYECKHX CTPYKTYp, a TaKkKe OCYIIECTBIATh
CpaBHHTeHBHBIﬁ aHaJIu3 KpI/ICTaJIHOMOp(i)OJIOFI/I‘IeCKI/IX JaHHBIX C TpaguOUOHHBIMHU MCTOAaMU
JIMarHOCTUKU.

CJ'ICI[yeT OTMCTUTH, YTO IPOUECC KPUCTAIU3AlIUU ABJIACTCA BBICOKOYYBCTBUTCIBHBIM K
IPUCYTCTBUIO NMPUMECEH, YTO MOKET CYLIECTBEHHO BIUATh HA MOP(OIIOrHUYecKHe U KHHETUYECKHE
napaMeTpbl KPUCTAITU3AIUH.

B kauectBe 53TanoHHOro oOpas3na ObLT HMCIOJIB30BAaH 3aKPUCTAJUIM30BaHHBIM CIUPTOBON
pactBop HuHrHApuHa (pucyHok 1). IlemecooOpa3HOCTh HCIIONB30BAHUS JAHHOIO BEIECTBA B
KayecTBE JMAarHOCTMYECKOI'O peareHTa ObUIa MOJTBEp:KJEHa ABTOPCKUM CBUIETEIHCTBOM Ha
nzobperenue (Ne 1412738 ot 1985 rona) [3].

O

OH
OH

O

Puc.1. Xumunueckas ¢popMyiia HUHTUIPUHA.

DKcrnepruMeHTalbHas YacTh UCCIIEA0BaHus Oblla peann3oBaHa Ha 0a3ze MEXIUCIUILTIMHAPHON
nabopatopuu TBEpCKOro rocy1apcTBEHHOIO MEIUIIMHCKOIO YHUBEPCUTETA, a Takxke JabopaTopuu
(byHIaMEeHTaIBHBIX MOP(OIOTHYECKUX HCCIeNoBaHuA. Bce 3KcreprMeHTalbHBIE POy PHhI
IPOBOJWINCH B CTPOIOM COOTBETCTBMM C HOPMAaTHUBHBIMM TpeOOBAaHUSAMHM M CTaHJapTaMH,
perIaMeHTHPYIOIUMHE paboTy ¢ J1abOpaTOPHBIMH >KMBOTHBIMH. JlaHHOE wucCcienoBaHue OBLIO
0JI00pPEHO JIOKaJbHBIM OJTHYECKUM KOMHUTETOM TBEpCKOr0 TOCYIapCTBEHHOI'O MEIUIIMHCKOTO
YHUBEPCUTETA, UTO MOATBEPIKIAETCS COOTBETCTBYIOIUM POTOKOJIOM.

B kauecTtBe O0OBEKTOB HCCIEOBAaHUS OBUIM HCIOJIB30BaHbI CaMIlbl OECHOPOAHBIX
nabopaTtopHbIX KpbIC (n=12) ¢ Maccoi Tena B quamnaszone 250-300 rpamMmmoB. JKHBOTHBIE COAEPIKATUCH
Ha WJCHTUYHBIX YCIOBHUSAX B BHMBapHHM, IJe OOECIEUMBAIUCH CTAHIAPTHBIE PEXHMbI IMUTAHUS U
rupaTaiy. BkitoueHne KpbIC B SKCIIEPUMEHT OCYIIECTBIISIIOCH [TOCIe 0043aTeNIbHOrO 14-1HEBHOTO
KapaHTWHA, 4YTO MO3BOJMJIO MHHMMHU3HMPOBATH BIUSHHE BHEIIHUX (AKTOPOB Ha pEe3yibTaThl
UCCIIEIOBaHMSL.

B pamkax npoBeieHHOTO HccieA0BaHus OblUT U3yUYeH MPOLECC KPUCTAUIN3ALMHU T1a3Mbl KDOBU
Yy KpBIC Ha Pa3JINYHbIX CTAAMUAX PETEHEPALMH PaH, BBI3BAHHBIX PA3JIMYHBIMH 3THOJIOTMYECKHUMH
¢dakropamu. JKUBOTHBIE OBUIM pa3fesieHbl Ha TPU SKCIIEPUMEHTaNbHBIE Tpynmbl. [lepBoii Tpymme
KpbIC HAHOCWJIM PAaHbI, 3aTPArMBAOIIUE KOXKHBIC ITOKPOBBI M IOJKOYKHO-)KUPOBYIO KJIETUYAaTKY,
BTOPOH T'pyINIe MOACTUPOBAIN TEPMUUYECKUN OKOT, a TPEThEH TpyIie — HHPUIMPOBAHHYIO paHy,
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KOHTaMHHHPOBAHHYIO 30JIOTUCTHIM CTapUIOKOKKOM (KOoHIeHTpanus 1,5 x 108 kieTok/mia 1o
McFarland) [2].

KpoBb a5t aHanuza oTOMpany Ha ceibMble, YeThIPHAAIATHIE U IBaIIaTh MEPBbIE CYTKU MOCTE
HaHeceHus paH. K 2 MiT 11a3Mbl, OTy9eHHOM METOIOM IeHTpUdyrupoBanus, 1ooasmsuu 10 mi 2%
CIUPTOBOTO pacTBOpa HUHTHApUHA. l[lomydeHHyI0 cMmech pasznuBaiu Mo dYamkam Iletpu u
MHKyOupoBanu B TeueHne 12—14 4acoB 1i1st KpUCTAIUIM3ALINH.

[Ipn kpucTanIuM3aluyd YUCTOTO CIUPTOBOIO PACTBOPA HUHTHJIPHUHA HAOIIONATNCH KPYIHbBIE
KpUCTaJUTBl TPABWIIBHOW cdeponuToBoit ¢opmbl ¢ 3540 iydamu, HCXOIIIIMMHU W3 IEHTpa
KpucTanmu3auuu (pucyHok 2). OnHako npu J00aBIEHUH IJ1a3Mbl KPOBU KaK OT MHTAaKTHBIX KPBIC,
TaK U OT KUBOTHBIX U3 ONBITHBIX TPYIII, HA0JF01a]I0Ch U3MEHEHHE MOP(HOJIOTUH KPUCTAILIOB [1].

- -
3 A
-
-
v TS . ~e-
Puc.2. KpucramiorpaMmma cnuproBoro pactsopa HuHruyapusa. Ok. 10, o0. 10, HaTUBHBIN

npemnapar

Ha pasnnuHbIX 3Tamax 3aXHBJICHHMS paH B IUIa3M€ KPOBHM KpPBHIC OIBITHBIX TPYINI ObUIM
BBISIBJICHBI CJIEIYIONINE 3aKOHOMEPHOCTH B W3MEHEHMU (POPMBI KPUCTAIIJIOB: HAa CEIbMbIE CYTKH
HCCIIEIOBAaHUST KPUCTAJUIBI MpHoOpeTasn ¢GopMy MNOIyc(HEeposnTOB, HA UYETHIPHAALATHIE CYTKU
(OopMHUPOBANUCH KPUCTAILIBI, OJMM3KHE K MHOJdycepoinuTaM, C YBEIMYEHHEM 4YHCla Jy4yeil, a K
JIBa/IATh MEPBBIE CYTKU KPUCTAIUIBI BHOBB MpHOOpeTanu ¢popmy cheposnToB (pUCyHOK 3, 4, 5).

B mnepBoii onbITHON Tpymie ¢ MOJTHOCIONHOW XUPYpPruuecKod paHoi Halbuo/anach 4eTkas
JMHAMUKa KPUCTAIUIOMOP(OIOruYecKiX n3MeHeHnii Ha 7, 14 u 21 cytku uccnenonanus. Kpucramis
TpaHC(HOPMUPOBAIUCH OT TOIYC(HEPOTUTOB K CHEPOTUTaM, YTO CBHICTEILCTBYET O 3aKOHOMEPHOI
9BOJIIOIIMH KPUCTAJIIN3aLlMOHHOIO ITpolLecca.

Bo BTOpOI#1 OMBITHOM TpyMIe C 0KOrOBOM PaHOW KPUCTAIUIBI, CPOPMUPOBABIINECS B TIPOIIECCE
KPUCTAJIJIN3ALMU [1JIa3Mbl, OTJINYAJIUCh KPYITHBIMHU pa3MepaMH U BbIPAKEHHOM JIy4eBOH CTPYKTYPOH.
OT0 MOXHO OOBSCHUTH XapaKTEPHBIMH [JII OXKOTOBBIX TOBPEXKIECHUN MeTa00INYEeCKUMU
u3MeHeHHAMU. B dacTHOCTH, HaOMIOnaeTcs yCHUJIEHHWE WHTEHCHUBHOCTH IMEPEKUCHOTO OKHUCIICHUS
munuaoB (ITOJI) B mmazMe KpoBH, CONMPOBOXKIAIOIICECS KOMIICHCATOPHBIM TOBBIIIEHUEM OOIICH
AHTUOKCHUIAaHTHOM akTUBHOCTH (AOA). DT mporecchl NPUBOIAT K 3HAUUTEIBHBIM META00TUYECKUM
CABUTaM B YTJIEBOJHOM OOMEHE, YTO MpOSABISAETCS B HMHTUOMPOBAaHUHU psaa (epMEeHTATUBHBIX
pEaKLHUid.

B Ttperbeli ombITHOW Tpymnmne ¢ WHOUIMPOBAHHON pPAaHOW KPUCTAJUIBI, TOJYyYCHHBIC TPH
KPUCTAJUTM3alUN  IJ1a3Mbl, XapaKTEPH30BAIMCh MEHBIIMMH pa3MepaMH U 0Ooyiee BBICOKOU
IUIOTHOCTBHIO KPUCTAIIIOB B IOJI€ 3pEHUS 110 CPABHEHUIO ¢ TpynmnaMu 1 u 2. 9To MOKeT ObITh CBA3aHO
C IPUCYTCTBUEM B PAHE 3HAUUTEIBHOI'O KOJIMYECTBA MUKPOOPIaHU3MOB, KOTOPBIE BBICTYIIAIOT B POJIU
LIEHTPOB KpUCTAJIIU3auu [2].
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0 B
Puc. 3. CnupToBOi pacTBOp HUHIHPUHA C IJIa3MOM KPBIC ONBITHOM rpynnsl 1 Ha 7 cyTku
(a), 14 cytku (0), 21 cytku (B) uccnenosanusi. X100 (0, B), X200 (a), HATUBHBIH MTpenapar.

0 B
Puc. 4. CiupToBO# pacTBOp HUHTHAPHHA C TJIA3MOU KPBIC OMBITHOM TPyNIbl 2 HA 7 CYTKH
(a), 14 cytku (0), 21 cytku (B) uccnenoBanus. X100 (a,0), X400 (B), HATUBHBIN Tpemnapar.

Puc. 5. CiupToBO# pacTBOp HUHTHAPHHA C TJIA3MON KPBIC OMBITHOW TPYMIBI 3 HAa 7 CYTKH
(a), 14 cytku (0), 21 cytku (B) uccnenoBanus. X100, HaTUBHBIN Tpemnapar.

Takum 00pa3oM, KpUCTAIIIOMOPQOTIOrHUECKUE UCCIICAOBAHUS TIa3Mbl KPOBH Y JKUBOTHBIX C
pa3IUYHBIMM  THIIAMH paH T[O3BOJSIIOT  BBISIBUTH  CleUUYECKUE METaboIHuYecKue Hu
aTo(pU3NOIOTUYECKHE OCOOCHHOCTH KaXK/10T0 THIIA TOBPEKICHHS, YTO UMEET BaXKHOE 3HAUEHUE JJIS
pa3paboTku 3¢ (HEeKTUBHBIX TEPATIEBTHUECKUX CTPATETUH.

B psage Benmymumx HayuHbIX yupexaeHud Poccuiickoir ®Deneparuu, Bkiarodas MOCKBY,
Bonrorpaa u Capos, ObTH yCIIEIIHO pa3paboTaHbl U allpOOUPOBAHBI CUCTEMBI ISl BBICOKOTOYHOMN
¢dotorpaduueckoil ¥ BUIEOCHEMKH KPHUCTAUNIMYECKUX CTPYKTYpP C MCIOJB30BAHUEM COBPEMEHHBIX
MUKPOCKOIIMYECKUX MeToAoB. B wactHocTH, B. B. lllaGanuH BHEIpWI WHHOBAIIMOHHBIA MOAXO.
MOp(ooruueckoro aHanau3a, OCHOBAaHHBIM Ha HWACHTU(DUKAIMHM CHEUUPUUECKUX «KIIFOUEBBIX)»
CTPYKTYPHBIX 3JIEMEHTOB B MUKPOCKOIMUYECKHUX IMpernapaTax U UX MOCIEAyIoIeld KOIMYeCTBEHHOM
OLICHKE M0 IUIOTHOCTH pAaCIpefeseHuss B Iosie 3peHus. JlaHHBIH MEeTOJA NpPOJEMOHCTPUPOBAI
BBICOKYI0 3(()EKTHBHOCT, B CHCTEMATH3allMd JAHHBIX O MOP(OJIOrHUecKrX OCOOCHHOCTSIX
KpUCTANIMYECKHUX CTPYKTYp. B maboparopuu M. O. by3oBepst Ob111 cO31aHbl CHIEIUATN3UPOBAHHbBIE
nporpammubie npoAyktel "Proto Blood" u "ProtoSaliva", npeana3HayeHHble Ui KOMIUIEKCHOTO
aHaJau3a MU OIHCAHMS TEKCTYPHBIX XAPAKTEPUCTUK KPUCTAJUIOB. OTH HPOTrPaMMHBIE PELICHHUS
MO3BOJISIIOT OCYIIECTBIIATH JCTaIbHBIA aHAN3 CTPYKTYPHBIX JIEMEHTOB, BKJFOUasl ONpPEEICHUE UX
HaJIW4us, TIIyOWHBI 3aJIeraHus, TUIONIA/Id PACIPOCTPAHEHHS U ONTHUYECKUX CBOUCTB [4].

Pe3ynbTathl, HOMyYeHHBIC B X0€ KOMIBIOTEPHONH 00paOOTKH JTaHHBIX OMOKPUCTAILTIOCKOIIHH,
CBUJICTEIILCTBYIOT O PsJ€ 3HAYMTENIbHBIX MPEMMYLIECTB JaHHOro noxaxoxa. Ilpexnae Bcero, 3To
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MUHUMU3aLUA CYOBEKTUBHOTO (hakTOopa B MHTEPHpPETAlMU JaHHBIX, a TaKKe CYIIECTBEHHOE
YCKOpEHHE U aBTOMAaTU3allys [poLecca MPOBeIECHUs TE3NOKPUCTAIUIOCKOIIMUECKOI0 aHaIn3a.

OpHako, HECMOTPS Ha OYEBHJIHBIE MPEUMYIIECTBA, IIMPOKOE BHEIPEHHE STHX METOIO0B
CTAJIKMBACTCSI C PSAAOM OOBEKTHBHBIX OTpaHWYCHUU. OJHUM U3 KITIOYECBBIX (DAKTOPOB SIBISETCS
CJIOKHOCTh (POPMHUPOBAHUS PEMPE3CHTATUBHOIO OaHKa 00pa3lloB, COOTBETCTBYIOMIMX 3aJaHHBIM
KpUTEpUsM aHam3a wu3o0paxeHuit. KpoMme TOro, OTCyTCTBHE YHUQDHUIIMPOBAHHBIX IOIXOOB,
CTaHJApTU3UPOBAHHBIX  MapaMeTpOB W  KPUTEpUEB JUIS  UHTEPIpETalli  Pe3yJIbTaToB
KpuctaiorpaduuecKux MCCIAEAOBAHUIN 3aTPYAHIET UX COMOCTABUMOCTh M MHTErPAIMIO B OOIIYIO
HAay4yHyl0 KapTuHy. HakoHel, BBICOKas CTOMMOCTh KOMIIBIOTEPU3ALMU HCCIIEI0BATEIbCKUX
MPOIIECCOB TAKXKE OTPAHUYMUBACT JOCTYMHOCTH 3TUX TEXHOJOTHUU ISl IIMPOKOTO KPyra Hay4dHBIX
yupexaeHun [5].

DOTH JaHHBIE KOPPEIUPYIOT C dTalaMU pErapaTUBHOM pereHepaliyd KOXKHBIX MOKPOBOB U
00Ja/1al0T  BBICOKOM JMAarHOCTUYECKOM 3HAYMMOCThIO. Kpucrtammomopdonaorudyeckuii  MeTon
JIEMOHCTPHUPYET CBOIO MEPCIICKTUBHOCTh KaK MaJJOMHBA3UBHBIA M BRICOKOMH()OPMATHBHEIN CITOCOO
MOHUTOPUHIa TEUYEHHUs MPOLEcca pPEreHepalv, YTO OTKPBHIBAET HOBBIE BO3MOXHOCTU Il €ro
MIPUMEHEHHUS B KIIMHUYECKOM MPaKTHKE.
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Abstract. Sanitary-Epidemiological Well-being (SEWB), defined as the state of public health
and the environment that prevents the spread of infectious and non-infectious diseases, remains a
cornerstone of national security and sustainable development. This article examines the
contemporary challenges threatening SEWB globally, focusing on the interplay of rapid
urbanization, climate change, and the persistent threat of antimicrobial resistance (AMR). The
introduction of zoonotic pathogens, exemplified by recent pandemics, highlights the fragility of
current surveillance systems and the urgent need for systemic adaptation. The research findings
analyze these complex dynamics, emphasizing the limitations of siloed public health approaches. To
mitigate these risks, the study proposes a comprehensive set of solutions centered on the "One Health"
paradigm, advanced digital epidemiology, and the integration of environmental health metrics into
core policy-making. Effective resolution necessitates enhanced inter-sectoral collaboration, robust
legal frameworks, and significant public health infrastructure investment, shifting the focus from
reaction to proactive prevention and resilience building.

Keywords: Sanitary-Epidemiological Well-being, One Health, Digital Epidemiology,
Antimicrobial Resistance, Pandemic Preparedness, Climate Change.

1. Introduction

The maintenance of Sanitary-Epidemiological Well-being (SEWB) is not merely a public
health concern but a critical factor in the geopolitical and economic stability of nations . Defined
under various national statutes as the condition whereby the human environment is safe and non-
detrimental to health, ensuring the absence of threats from infectious, parasitic, and non-infectious
diseases, SEWB is perpetually challenged by dynamic global processes. The 21st century has
introduced novel and intensified risks, primarily driven by anthropogenic activities and global
interconnectivity. These risks include the accelerated spillover of zoonotic diseases, the ecological
pressures exerted by rapid and often unregulated urbanization, and the widespread issue of drug
resistance in microbial populations .

This paper aims to critically analyze the primary challenges currently undermining global
SEWB and to propose evidence-based, systemic solutions necessary for building future resilience.
The discussion is structured to first identify the key risk factors and then to evaluate the effectiveness
of contemporary public health responses before outlining a forward-looking strategy based on
interdisciplinary synergy.

2. Research Results and Discussion

2.1. Key Challenges to Sanitary-Epidemiological Well-being

2.1.1. Antimicrobial Resistance (AMR) and One-Time Threats

Antimicrobial Resistance stands as arguably the most immediate and pervasive global health
security threat. The misuse of antibiotics in human health, agriculture, and livestock, coupled with
inadequate sanitation, drives the evolution of "superbugs" . The lack of new antibiotic discovery
compounds this problem, potentially returning medicine to a pre-antibiotic era where routine
infections and surgeries become fatal. Furthermore, SEWB is consistently challenged by the
emergence of novel or re-emergent pathogens, predominantly of zoonotic origin. Global travel and
densely populated urban centers transform localized outbreaks into international crises with
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unprecedented speed . The ongoing threat of zoonotic disease emergence underscores the critical
interface between human, animal, and environmental health.
Table 1: Drivers and Mitigating Solutions for AMR

Challenge Driver Impact on SEWB Mitigating Solution
Over-prescription/Misuse in | Treatment failure, increased | Stewardship programs, rapid
Humans mortality/morbidity diagnostics (Dx), public
education campaigns.
Use in | Environmental Regulatory bans, incentives
Agriculture/Livestock contamination, food chain | for alternatives, improved
risk biosecurity on farms.
Untreated Wastewater | Amplifies resistance genes | Upgraded sewage treatment
Discharge in the environment to include advanced
filtration, environmental
surveillance.
Global Travel and Trade Rapid international | Improved port and border
dissemination of resistant | health surveillance (IHR
strains compliance).

2.1.2. The Impact of Climate Change and Environmental Determinants

Climate change acts as a risk multiplier, fundamentally altering the environmental determinants
of SEWB. Shifts in temperature and precipitation patterns expand the geographic range of vector-
borne diseases such as malaria, dengue fever, and Zika virus. Changes in water security and extreme
weather events, such as floods and droughts, compromise sanitation systems, increase the risk of
waterborne diseases (e.g., cholera), and lead to food insecurity . This environmental degradation
directly influences human migration patterns, creating crowded conditions that further facilitate
disease transmission. Addressing SEWB without integrating climate adaptation strategies is
fundamentally unsustainable.

2.1.3. Urbanization and Infrastructure Strain

Globally, the majority of the population now resides in urban areas. While urbanization brings
economic opportunities, it simultaneously creates conditions favorable for disease spread. High
population density, often compounded by inadequate housing, insufficient waste management, and
stressed public sanitation infrastructure, creates "disease amplifiers" . The failure to keep pace with
rapid urban growth, particularly in developing economies, compromises the fundamental elements of
hygiene and environmental quality necessary for maintaining SEWB. Public health planning must
evolve from focusing solely on the individual to concentrating on the resilience and sustainability of
the built environment.

2.2. Solutions for Enhanced Sanitary-Epidemiological Resilience

Effective strategies to address these complex challenges require a paradigm shift towards
holistic and collaborative models.

2.2.1. Implementing the One Health Approach

The "One Health" concept recognizes that the health of people is intimately connected to the
health of animals and our shared environment. This integrated, unifying approach is essential for
tackling issues like AMR and zoonotic disease emergence at their source . Implementation requires
systematic coordination across sectors, including human public health, veterinary medicine, and
environmental sciences. This includes shared surveillance data, joint risk assessments, and
harmonized regulatory frameworks for antibiotic use across all sectors.
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The successful integration of these three domains—human, animal, and environmental health—
offers the best chance of predicting and preventing future pandemics and mitigating AMR.

2.2.2. Leveraging Digital Epidemiology and Advanced Surveillance

The advancement of digital technologies, including artificial intelligence (AI), machine
learning (ML), and big data analytics, provides powerful tools for enhanced SEWB. Digital
epidemiology enables real-time tracking of disease outbreaks, prediction of future hotspots, and
identification of environmental risk factors with greater precision than traditional methods.

Solutions include:

o Wastewater Surveillance: Using data from municipal wastewater to track the prevalence of
pathogens (e.g., SARS-CoV-2, polio) and AMR genes in a population.

o Geospatial Analysis: Integrating climate data, demographic density, and healthcare
accessibility to model disease spread and allocate resources proactively.

 Global Data Sharing Platforms: Creating secure, interoperable systems for the rapid and
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transparent exchange of epidemiological information across borders, vital for pandemic response.

2.2.3. Strengthening Regulatory Frameworks and Public Infrastructure

Robust regulatory compliance, often guided by national standards like GOST systems, remains
crucial. This includes stricter enforcement of sanitary norms in food production, public spaces, and
water supply systems . Beyond regulation, investment in public infrastructure must be prioritized,
specifically in:

» Water and Sanitation: Modernizing and expanding water treatment facilities and sewerage
systems, particularly in rapidly urbanizing areas, to prevent the transmission of waterborne illnesses.

» Healthcare System Resilience: Ensuring hospitals and clinics maintain high standards of
hygiene and infection control, particularly in high-traffic emergency and intensive care units, to
combat nosocomial infections and AMR spread.

e Public Health Workforce: Investing in the training and continuous education of
epidemiologists, environmental health specialists, and infectious disease physicians, ensuring they
are equipped with both traditional expertise and modern digital skills.

2.4. Digital Transformation and the Future of SEWB

The digital revolution offers powerful solutions to overcome traditional limitations in
epidemiological surveillance, but introduces new ethical and operational challenges.

2.4.1. The Promise of Digital Epidemiology and Big Data

Digital epidemiology utilizes vast datasets—from electronic health records (EHRs) and
laboratory results to non-traditional sources like social media, search engine queries, and wearable
device data—to detect and track health events in near real-time. This shift from paper-based,
retrospective reporting (digitization) to the wholesale re-engineering of workflows around digital
tools (digital transformation) is critical for predictive public health.

Key Digital Applications:

¢ Syndromic Surveillance: Monitoring chief complaints in emergency rooms or search queries
to detect atypical spikes before lab-confirmed diagnoses.

e Predictive Modeling: Using Al and machine learning on environmental, mobility, and
genomic data to forecast outbreak trajectories.

e Telemedicine: Expanding access to care and reducing unnecessary physical visits,
particularly during outbreak containment.

2.4.2. Challenges in Data Governance and Privacy

The reliance on Big Data introduces critical challenges regarding confidentiality, data
interoperability, and ethics. Many citizens are reluctant to share personal health data, hindering
comprehensive outbreak tracing and chronic disease management. Furthermore, data sharing between
different regional or international systems is often hampered by a lack of standardized protocols and
legal frameworks.

Solutions must prioritize "privacy-by-design" architectures, such as decentralized proximity
tracing systems, and establish robust, transparent data governance frameworks . Public trust must be
actively built through clear communication on how data is collected, secured, and used for the
collective good.

3. Conclusions and Future Directions

The pursuit of Sanitary-Epidemiological Well-being (SEWB) is a constant, evolving challenge
shaped by global interconnectedness and environmental changes. The combination of persistent
threats, such as antimicrobial resistance (AMR), and the compounded risks posed by climate change
and urbanization requires a fundamental shift in approach. Research findings strongly support the
adoption of the integrated "One Health" paradigm as the core strategy for risk mitigation. Moving
from reactive measures to proactive, data-driven surveillance, combined with strategic investments
in both physical (sanitation) and digital (epidemiology) infrastructure, can significantly enhance
national SEWB resilience. Future research should focus on developing standardized metrics to
evaluate the effectiveness of One Health interventions and optimizing the use of Al in early-warning
systems for zoonotic and environmental threats.
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The goal of sustainable SEWB requires a decisive pivot: from a system designed for
predictable, localized infectious threats to an integrated, predictive framework capable of managing
complex, globalized, and environmentally driven risks. These challenges are both structural, requiring
strengthened sanitation infrastructure, and systemic, necessitating improved governance and
interoperability across sectors.

Key strategic directions include the mandatory adoption and funding of One Health, with
dedicated resources and legal frameworks to ensure cooperation between human, animal, and
environmental health sectors, particularly regarding zoonotic disease surveillance and AMR control;
accelerating digital transformation using digital epidemiology, Big Data, and Al for predictive health
security, while maintaining strict data protection and ethical oversight; strengthening foundational
WASH infrastructure, especially in vulnerable communities, as neglecting basic sanitation
undermines all advanced epidemiological efforts; and prioritizing proactive investments, shifting
resources from primarily reactive crisis response to sustained and predictable financing for core
International Health Regulations (IHR) capacities, workforce development, and health system
strengthening.

Achieving true SEWB is not a static goal but a dynamic process requiring continuous,
coordinated action across all sectors. The experience of the early 21st century demonstrates that
global health is only as secure as its weakest link.
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JTAJTIKUTAT-PAUTHUT : OCOBEHHOCTH TUA'HOCTHKH U KOPPEKIIUH
OUPPOBOU YCTAJIOCTU Y JETEU

HNIUIIMAH SIHA IEHUCOBHA
Crynentka 3 Kypca 00pa3oBaTelIbHOM MPOTrPaMMBbl «II€JATOTUKA U TICHXOJIOTHS,
Ketricyckoro yauBepcurera uM.M.2Kancyryposa, r. Tanasikopran, Kazaxcran

MAXMETOBA JAPUHA TAJITATOBHA
MarucTp negarorudecKux Hayk, pernogaBareiib-J1eKTop, JKeTbICyCKOr0 YHUBEPCUTETA
um.M.)Kancyryposa, r.Tanaeikopran, Kazaxcran

Annomayun: CoepemenHvle Oemu NO0BEPeAOMCI BbICOKOU MHO2OKAHANbHOU CEeHCOPHOU
Hazpyske: sApKue uHmepgheucsl, BCNavlBarOwue Y8eOOMNAEeHUs U NOCMOSHHASL CMEHA CMUMYIO08
npugooam K  passumuro  ouddcuman-gpaimuea —  CKpbIMOU  YMCWEEHHOU  YCMAloCcmiu,
NPOAGNAIOWENC 8 CHUNCEHUU KOHYEHMPAyuu, pazopaircumeibHOCmu U HA0eHUu y4eOHbiX
pe3yiemamos. B uccnedosanuu, nposeoéHHoM 6 meueHue NoOaymopa mecayes Ha 0Oasze
001 e00pPaz08amMenIbHOL WKObL, Y4acmeosanu 00oposoivyvl 8—9 nem (n = 18). /s ouacnocmuxu
NPUMEHANACH KOMOUHUPOBAHHAS MOO€eNb. pedlbHas eanuoHas memoouxka « CAHy (camouyecmeue —
AKMUBHOCMb — HAcmpoenue) O/ UsMepeHuss YYHKYUOHATbHO20 COCMOANHUAL U A8MOPCKAs WKALA
«Lugposoii camouyscmeenuwiii npoghunvy (L{CII) ons puxcayuu cneyuguxu yughposoii nepezpysxu.
Ilocne 4-nedenvrnoti npogurakmuueckou npoepammel «Msaekas yugposas cpeoa» HabIOOANOCH
CcyujecmeenHoe CHUdNCeHue nokasameneti ymomieHus U yiyyulenue 6HUMAHUs, 4mo noomeepicoaem
apekmusHocms nPedIoAHCeHHbIX MEPONPUAMULL 8 ULKOTbHOU NPAKMUKE.

Knrouesvie cnoea: ouoscuman-ghaiimue, yugposas ycmanocms, camodygcmeue, sHUMAHUE,
npouIaKmMuKa, Mackas yugposas cpeoa.

B nentpe mudpoBoii TpaHchOpMaIlUK AOIDKEH HAXOAWTCS YEIOBEK M €T0 JIMYHBIA OIBIT.
Hcxonss u3 3TOro, HEOOXOAMMO YYHUTHIBATH OCOOCHHOCTH BIHUSHUS LUMPOBBIX TEXHOIOTUN Ha
cucteMy oOpa3oBaHHSA, a B YAaCTHOCTHM Ha JeTeld. DTO CBSI3aHO C TEM, YTO PACIIUPSIOTCS
oOpa3oBaresbHbIE BO3MOXHOCTH, MEPCOHANM3aLMs OOy4eHHUsS IO3BOJISIET CO3/1aTh HENPEpPbIBHBIN
JIOCTYNT K WH(GOPMAIIMOHHBIM pecypcaM U W3MEHHUTh MOJETh KOMMYHHKAIMu B obOmiectBe [1].
OpHako, 3TO MPUBOAMT K TOMY, YTO AETCKasl IICUXUKA HE BBIACPKUBACT MHTEHCUBHOTO BIIMSHHS
UM(ppPOBBIX TEXHONOTMH M BO3HUKAEeT (OHOBAs YCTalOCTh. TakuM o00pa3oM, BO3HUKAET
HEOOXOIUMOCTb OAPOOHO U3YUUTh OCOOCHHOCTH BO3HUKHOBEHHSI JAHHOTO COCTOSIHUS CPEH IeTer
Y CO3/1aTh YCJIOBHUS ISl IPEAOTBPALLICHUS.

B mocnenHue roxpl ydamumecs MIIaAIIETO LIKOJIBHOIO BO3pacTa BCE 4allle NOABEPraroTCs
KpaTKOBPEMEHHBIM, HO MHTEHCUBHBIM CEHCOPHBIM BO3JECHCTBUSAM: aHUMALIUH, YBEOMJICHHS, CMEHA
BKJIAJIOK U POJIMKOB. Tako¥ MHOIOKAaHAJbHBIM IIOTOK CTUMYJIOB BEIET K YACTHIM IIEPEKIIOUCHUAM
BHUMAaHUSI W POCTY KOTHUTUBHOM HAarpy3ku, 4TO MOXET C(OpPMUPOBATH COCTOSHHE, YCIOBHO
HasplBaeMoe  «aumkuTan-gaitur»y  (digital fatigue) —  QyHKIMOHAJIBHOE  UCTOILEHHE
M03HABATEJIbHBIX U SMOLIMOHAIBHBIX PECypcoB IO BiusiHuEM LUppoBoi cpenpl. CoBpeMEeHHbIE
0030pBI OKA3BIBAIOT CBSA3b MEXK/Iy BPEMEHEM/TUIIOM HCIIOJIb30BAHUS SKPAHOB U HAPYLICHUSMU CHA,
BHHMAaHUS U 00IIEro OJaronoyqyus y 1eTei U moApOoCTKOB [2].

Henpb uccnenoBanus. OEHUTH NMPOSBICHUS TUKUTAN-(paiTura y aereit 8-9 net, npoBepuTh
MPaKTUYECKy0 3(PPEeKTUBHOCTh NPODHIAKTHUECKONW MporpaMMbl «Msrkas nudposas cpemga» u
MPOCJIEIUTh TUHAMHKY MO codeTaHuto BanuaHou metonuku CAH u aBTOpCKOM JUarHOCTUYECKOM
mikaisl L{CIT (mo/mocne).
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I'mnore3a. KoMOuMHanus MSTKMX MEJaroruyeckux MEepONpUATHi (BU3yalbHas pasrpyska,
nay3bl, yIpaKHEHHUSI HA YCTOWYMBOE BHUMAHUE) CHU3UT MOKa3aTel (PyHKIMOHATBLHON YCTAIOCTH U
YAYYIIUT [TOKa3aTeI BHUMAHUS y M IIIUX IKOJIBHUKOB.

Marepuansl 1 Metonsl. lccienoBaHue NPOBOAMIOCH B TEPHON Y4YEOHOW TPAKTHKH B
0011e00pa3oBaTeIbHOM LIKOJIE, MPOAOIKUTEILHOCTh — IMOJATOpa Mecsua (6 Henenb): 1 Henenst —
OpraHu3als 1 NepBUYHAs JUArHOCTHKA; 4 Heenu — npoduiiakTuyeckas nmporpamma; 1 Hemenst —
MIOBTOPHAsI JUarHOCTUKa M 00paloTKa JaHHBIX. B HcciaeqoBaHuM ydacTBOBAIM JOOPOBONIBLEI —
yyammecss 8-9 ner oaHoro mapamenbHoro kiacca (n = 18). Pomurenu mnpemoctaBuiv
MH(POPMHUPOBAHHOE COITIacHe.

Wuctpyments! auarnoctuku. Metoauka CAH (camodyBcTBHE — aKTHBHOCTh — HACTPOEHUE)
—  BANUJAHBIA  ONPOCHMK JJIs1  ONEpPAaTUBHOM  OLIEHKH  (PyHKIIMOHAJIBHOTO  COCTOSIHUS
(muddepeHMpPOBaHHON CaMOOLIEHKH (PyHKIIMOHAIBHOTO COCTOSIHUS). B opuruHane aBropamu tect
Ha3zBaH «Tect auddepeHIUpPOBaHHON CaMOOLEHKH (YHKLIHMOHAIBHOTO COCTOSHUSA» (KOpOTKas
ornucarenbHas GOPMYIUPOBKA: «OTEPATUBHON OIEHKH CAMOYYBCTBUS, AKTUBHOCTH M HACTPOCHHUS»).
KitoueBbie mapametpsl: 30 map nojsipHbIX LIKaJl, 7-0aibHast OLIEHKA; TOJCUYUTHIBAIOTCS CyMMapHbIe
nokasaresnn mno TpéM mkagam [3]. SIBasieTcss OCHOBHBIM HMHCTPYMEHTOM JUISi OLEHKH OOIIEro
(YHKIMOHAIBHOTO COCTOSHUS 10 U MOCJIe BMEIATEIbCTBA (II03BOMISIET 3aUKCHPOBaTh (PU3HOIIOrO-
(YHKIMOHAIBHYIO COCTABJISIOUIYIO YCTAJIOCTH).

ABtopckas metoauka «L{udpposoii camouyBcTBeHHbIN podmiiby» (LICIT) — pa3pabotana nms
yuéra crienupuku qumkuTan-uarpy3ku. Coctout u3 Tpéx 610koB (OyMaxHbIN (opmar).

[lkana cyObekTuBHON HudpoBoi ycramoctu — 10 yrBepkaeHui (oueHka 1-5): «TpyaHO
COCPEIOTOUYUTHCA TOCHE SIPKOTO POJIHMKa», «IJla3a CTATMBACT/O0NAT IOCIE YPOKa», «XOYeTCs
IIOCTOSIHHO MEPEKIII0UaTh JEATENBHOCTDY;

Tect «ITouck cumBoIOBY Ha Oymare — nucT A4 ¢ ceTkoit cumBoIoB (200 s1emMeHTOB), 3a/1a4a:
3a 2 MHUHYTHI 3a4€pKHYTb TOJIBKO 11€JI€BOI CUMBOJIT; (PUKCUPYIOTCS: KOJTMUECTBO BBIJCIECHHM, OIIMOKN
(JIO’KHBIE/TIPOMYIIIEHHBIE ), BPEMS /10 TIEPBOI OIIHOKH;

HabGnronarenbHblil AUCT yuuTens — 8 MOBEJCHUECKUX HMHAMKATOPOB (YacThle OTBIICUEHUS,
JBUTaTeIbHOE O0ECIOKONCTBO, Kal00bl Ha YCTAJOCTh, CHKEHIE UHTEpeca U T.11.), OLEHKA YacTOTHI
NposiBIIEHUH B Oasax 3a ypok.

HCII HacTpoeH Ha BbIBIEHHE I[M(POBBIX MpOSBIECHUNH yTomjeHUs (ObicTpas
MIEPEKITI0YAEMOCTb, CEHCOPHAsI pa3ipaXMMOCTh, 3pUTENIbHAs YCTANIOCTh) U JieTko coueTaeTcst ¢ CAH.

[Tpouenypa ucciaenoBanus

1)IIepBuuHas 1uarHOCTUKA Ha MEPBOM Henene:

— 3anonaenne tecta CAH (MHAMBUAYaIbHO, B HAYAJIC 3aHATHSA).

— IIposenenue LICII: onpocHuk + TecT «Ilonck cCHMBOJIOBY + 3aroTHEHHE JTMCTA HAOIIOACHUS
YUUTEls B TEYEHUE JIByX YPOKOB.

2)IIpodunakrryeckas mporpamma (Heaenu 2—5, 4 Helemnm):

[Tporpamma «Msrkas nudpoBas cpeaa» BKIIOYAET €XKEIHEBHbIE MEPOIIPUATHS (B KJIacce U Ha
MepeEMEHAX ), aJallTHPOBAHHBIE 1101 MIIaIIIIMH IIKOJIBHBIN BO3PACT:

BusyanbHast pasrpy3ka ¥ TMTMEHA 3pEHMS: CHIDKEHHE SIPKOCTH JMCIUIEEB J0Ma/B IIKOIE (IO
BO3MOXXHOCTH), nay3bl 10—12 MunHyT Kaxxabie 40 MUHYT 3aHATUH, THMHACTHKA JJIS TJIa3 «aJIb-OJIH3)
(3%10 ¢), mopranue kaxapie 30—60 ¢ B ynpaKHEHHSIX;

[May3s1 «OKpan-niay3a»: HEOONbIINE ABIXaTEIbHbBIC U PACTATHBAIONINE yIIPaXKHEHHS Kax e 10
MUHYT IPH 3aHIATUAX, KOMIUIEKCHI | -2 MUHYTBI;

MenyieHHble CEHCOpHBIE 3aJlaHus: KapaHAalllHble 3aJaHus (TOHKash MOTOpPHWKA), Ma3Jibl,
COpTUpOBKa KapTouek — mo 10—15 MuHYT, 4TOOBI TPEHHpPOBaTh YCTOWYMBOE BHUMaHHE Oe€3
MHO’KECTBA CMEH CTUMYJIOB;

YMeHblIeHHE BHM3yaJlbHOTO IIyMa B KJIAcCe: BPEMEHHOE COKPBITHE JBHKYIIUXCS/SIPKUX
IJIAKaTOB BO BpeMsI 3aJjaHui (TI03TAIHO);

Wrpel Ha KOHIIEHTpalKIO B «peasibHOW» cpene: «Haiiau napy», «CHexHbIil kom» (BepOasbHas
namsTh), «JlabupuaT» Ha Oymare;
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[Iporpamma BeITIONHSUTaCh exenHeBHO mo 20—30 MUHYT B yuyeOHOH cMeHe, oOmmid 00bEM
BMEIIATEIhCTBA — MPUOITM3UTENBHO 4 HEeNu.

3)[loBTOpHAs TUArHOCTUKA IpeanoaaraeTcs Ha 6 Henene:

[osropusie CAH u LICII B Tex ke YCIOBUSAX M BpeMs JHS, YTOObI MHUHMMH3UPOBATbH
BapUATUBHOCTb.

Oo6paborka nannbix. [lapamerpsr CAH: cpennne 6amibl mo tpém mkanam; L[CIT: mporeHT
OLIMOOK, CPEIHUI OaIL MO HIKaie CyObeKTUBHOM yCTaIOCTH U CyMMa MOBEIEHYECKUX UHAUKATOPOB.
Jlia aHanmm3a MCIIONIb30BAIM ONUCATENIbHYI CTAaTUCTUKY (CpeJHHE, CTaHJapTHOE OTKJIOHEHUE) U
HenmapaMmeTrpudeckue Kputepuu (BUIKOKCOH) JI71s1 CpaBHEHUS «J10/TIOCIIE) MPHU MAJBIX TPyIIax.

Pesynpratel uccienoBaHus: IepBUYHAs JuarHoctuka (o BmewarensctBa). [lo CAH
(ucxomHbIil TecT): cpeanue 3HaueHus (camouyBcTBHe — 3.1 +0.8; aktuBHOCTH — 3.5 #0.9;
Hactpoenne — 3.8 +0.7). MaTepnperanus (mo mkaie CAH): GONbIIMHCTBO €Tl HAXOMUIUCH B
30HE YMEPEHHOTO-BBIPAKEHHOTO CHIDKEHUS (PYHKUIHMOHAIBHOTO COCTOSHUSL (CM. KpUTEpHUH
unteprnperanuu B opuruHane CAH). [3, c.143]. Ilpumeuanue: B OpUTHHANE METOJUKU
HCCIIEI0BATENM OMUCHIBAIOT KAy Kak «30 map NpoTHBOMOIOKHBIX XapaKTEPUCTHK» U 7-0allIbHYIO
1IKajy; B HAIIeH aJanTalliy IeTH OIICHUBAJIHN ce0sl POCTHIM 00pa3oM 1o 7-06aimpHoil mkane (popma
COXPaHEHa).

[To aBropckoit meromuke LICII:

— Cpennuit 6amn cyObekTHBHON HuppoBoii yctamoctu: 3.6 £0.7 (no 1-5 mkane, rae 5 —
O4YEeHb CUJIbHO YTOMJIEH);

— Tect «Ilouck cuMBONIOB»: cpelHee KoIM4YecTBO omubOok 9.2 £3.1; cpeaHee KOIUYECTBO
MIPaBWJIBHO OTMEUYEHHBIX 1I€JIEBBIX CUMBOJIOB 32 2 MUHYTbI — 34;

— Jluct Habmonenuii: B 72% ypoOKOB PETrHCTPUPOBAINCH YACThle OTBIEUEHUs, B 61% —
JIBUTATEJIBHOE OECIIOKOMCTBO, B 58% — ®ano0bl Ha 3pUTEIBbHBIN JUCKOM(OPT.

B menom ucxomHas KapTHHA: BBICOKAs 4acTOTa NMPU3HAKOB YTOMJICHMS, B YaCTHOCTH —
CUMITOMBI, TUIIMYHBIE JUISI CEHCOPHON M MH(QOPMAIIMOHHON IMeperpy3ku (ObIcTpoe MepekIoueHre
BHUMAaHMs, CHIPKEHHE BPEMEHHU KOHILIEHTPAILIUH U 3pUTEIbHOE HEY00CTBO).

Junamuka «go/mociey (rmocie 4-HeaeIbHON TPOrpaMMBbl)

1. CAH (¢yHKIMOHATBHOE COCTOSTHHE):

— CamouysctBue: ¢ 3.1 — 5.0 (cpennee nossienue +1.9).

— AKTHUBHOCTE: € 3.5 — 5.3 (mpubaBka +1.8).

— Hactpoenue: ¢ 3.8 — 5.6 (mpubaBka +1.8).

M3menenus craructuuecku 3HaduMbl (p < 0.05 mo Ttecty Bunkokcona mpu o = 0.05) —
yayuiieHre GyHKIIMOHAIBHOTO COCTOSIHUSL COOTBETCTBYET KPUTEPUSM BOCCTAHOBJICHHSI, OTIUCAHHBIM
B uctouHuke no CAH.

2. HCII (mudposas cnenuduka):

— CyObekTuBHas uugposas yctanocTs: 3.6 — 2.1 (cumwkenue Ha 41%).

— Tect «llouck cumBonoBy»: ommbku 9.2 — 5.3 (ymenbuieHue Ha 42%); mpaBUIBHO
OTMEYEHHBIX CUMBOJIOB: 34 — 41 (poct Ha 20%).

— Jluct HaOmrofeHuWi: 4YacThle OTBIEYECHHS B ypokax — 72% — 28%; nBurarenbHOE
oecnokoiicTBO — 61% — 25%; xanoObl Ha 3puTenbHBIN UCKOMPOpPT — 58% — 20%.

3. KadecTBeHHBIE HAOIIOAEHUA

— VYuurens oTMeyanM, 4YTO JETH PEXKE NPEpbIBAIM 3aJaHus «IIEITYKaMU», J0JIbIIE
BBIIEPKHUBAIIA CIIOKOWHYIO paboTy, JIydllle pearpoBalidi Ha BepOalbHbIe WHCTPYKIUU U PExXe
’KaJIOBAJIMCh HA «TOJIOBY/TIIa3ay.

— Poautenu oTMmeTHnu MOBBIIEHHE JOMAIIHEH pabOTOCIOCOOHOCTM W MEHEe YacThble
MPOCHOBI «EII€ MUHYTKY, X0UY HEPEKIIOUUTHCS.

KomOunupoBanHblii moaxon (ucmonb3oBanue BanmugHo wmetoanku CAH + ueneBoit
nuarHoctuueckoi  mkanel  LICI) noxa3an  ycTOMUYMBYIO — HOJOXHUTENBHYIO  JUHAMHKY
(YHKIMOHATBHOTO COCTOSIHUS M CHIDKEHUE MPOSIBICHUN 1T POBOI YyTOMIEHHOCTH y netelt 8—9 et
II0CJIE YETHIPEXHEEIBHOTO BMEIIATEIbCTBA. DTH PE3YJIBTAThl COMIACYIOTCS C OOLIMMH BBIBOAAMH O
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HEraTUBHOM BJIMSIHUM HMHTEHCHUBHOTO JKPAHHOTO/MYIBTUCTHUMYIBHOTO BO3ACUCTBHUS Ha COH,
BHUMAaHHE ¥ SMOLIMOHAJIBHOE COCTOSHUE JIeTel, OTMEUEHHBIMU B COBPEMEHHBIX 0030pax [4].

[IporpamMMa yMmeHbIIada YacTOTy CMEH CTUMYJOB, JaBaja BpeMs Ha BOCCTAaHOBIICHUE
aKKOMOJIAIIMM ¥ BHHMAaHUS, TPEHUPOBAJa YCTOHYMBYIO (POKYCHPOBKY — BCE 3TO COOTBETCTBYET
M3BECTHBIM MEXaHHM3MaM, BEIyIIUM K CHWKCHUIO KOTHUTUBHOW HArpy3KH. YNPaKHEHUs 7 I1a3 U
peryisipHbIe Tay3bl obecredmin (PU3HOIOTHIECKYIO PAa3TPY3Ky, a «MEIJICHHBIC) 3a/IaHUsl BEPHYJIH
pebEnka k 0oee NTUTENbHON KOHIICHTPAIUH.

Pons CAH. Metonuka CAH nana BO3MOXHOCTh OObEKTUBHO 3a(pUKCHPOBATh (PYHKIIHOHAIEHOE
yAy4IllIeHHe — TECT PACCUMTAH Ha ONEPATUBHYIO OLIEHKY CAMOYYBCTBUS, aKTUBHOCTH U HACTPOCHUS
U UIMPOKO HCIONB3YyeTCs B MCCIEIOBAHUAX TICHXO(PHU3UOIOTMYECKOTO COCTOSHUS. Baxknas
0COOCHHOCTh: METOAMKA YI0OHA Ui CEpUIHBIX 3aMEpOB (IMHAMUKA «J0/TIOCie») U He TpedyeT
CJI0)KHOTO 000pY/10BaHUS.

Orpanunuenus uccienoanusa. HeOomnbinas Beioopka (n = 18) u 0TCyTCTBHE KOHTPOIUPYEMOM
paHJIOMU3alMY; BO3MOXKHBI CE30HHBIE M IMOOOUYHBIC (aKTOpPHI (CeMeiHasl cpela, YPOBHH CHa).
PesynbTathl ciieyeT paccMaTpuBaTh Kak IMpeiBapUTeIbHbIE U TPeOyIOIIMe MOATBEPKICHUS Ha Oosee
IIUPOKOW BBIOOPKE M C KOHTPOJIEM IICEBJOBMEIIATEIIHLCTBAY.

[IpakTuyeckre peKOMEHJIAIMM Ul LIKOJIBI U POAMTENEH: BBOIUTH KPAaTKUE BHU3YyalbHbIE U
KOTHUTHBHBIC Tay3bl B YPOKH;, MUHIMHU3HPOBATh BU3YaJIbHBIN ITYM BO BpeMsI KOHIIEHTPHUPOBAHHOU
paboThI; MPAKTUKOBAThH 0€3 SKpaHHBIC TPEHUPOBKYU BHUMAHHUS (T1a3J1bI, KAPTOYKH ); TPUMEHSIThH IIKAJIBI
tuna CAH [u1st meproauieckoro MOHUTOPUHTA (DYHKIIMOHAIBHOTO COCTOSTHUS yUaIIAXCSI.

Jumxutan-paiTur — akTyanbHOE SBJICHHE CPEAH MIIAIIINX [IKOJIBHUKOB; OH MPOSBISIETCS B
BUJIC CKPBITOH (PYHKIIMOHAIGHOW YCTAJIOCTH, CHIDKEHHE BHUMAHUS M YBEJIMUYCHHsS JIBUTATEIBHOTO
OecnokoiicTBa. KoMOMHMPOBaHHBIN MOAXOA AMArHOCTHKH (BanugHas Metomaumka CAH + nenemas
mkana [{CII) mo3Boiun 3apukcupoBaTh HCXOAHBIA BBICOKMI YPOBEHb YCTaJIOCTH U 3HAYMMOE
ylIydllleHue mociie 4-HeaenbHON mporpammbl «Msirkas 1udposas cpenay. [Ipodunakruueckue
MEpbI, OpPUCHTHPOBAHHBIE HA YMEHBIIIEHUE MHOXECTBA MapaJUICIbHBIX CTUMYJIOB U BOCCTAHOBIICHHE
3pUTEIbHO-KOTHUTHBHBIX PECYpCOB, TIOKa3ajM BBICOKYIO NPAKTHUECKyI0 J(P(GEKTUBHOCTh U
MPUMEHUMBI B IIKOJBHOW TpakTuke. s mMoaTBepKIEHUsT BBHIBOJAOB HEOOXOMUMBI JajbHEUIIIHE
UCClIeIOBaHMs ¢ OoJiee MMPOKUMH BEIOOPKAMHU U KOHTPOJIEM.

HudpoBble TEXHOIOTUM MPOHUKIM BO BCE cQepbl KU3HU COBpeMEHHBIX mrofed. Henbss
OTMEHHTH TOT (PaKT, YTO POAUTENHN U MENAroTu JODKHBI pab0TaTh COBMECTHO M PYKOBO/ICTBOBATHCS
MearorTHYeCKUMHU MPUHIMIIAMH, a TAaK)K€ CO3/1aBaTh M PEAIN30BHIBATh TEXHOJIOTHH JOCTHKEHUS
oOpa3oBarenbHBIX Iedeil. HyXHO yduThIBaTh, YTO TAKETHI SBISIIOTCS HHCTPYMEHTaAMH ISt
pacmupenuss HHOOPMALIMOHHOTO MMOJIs, KOTOPbIE MMO3BOJIAIOT BOCIIOIHUTD POOEIBI, HO HE JTOJIKHBI
3aMEHSTh PEabHOCTh U UCKaXXaTh €CTECTBEHHbIE TIPOLIeCCHI [S].
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MEDICAL WASTE: MANAGEMENT CHALLENGES
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Abstract: The article discusses some issues of medical waste generation in Azerbaijan, which
belong to the category of hazardous waste. In particular, it says that the waste from medical
institutions contains dangerous microorganisms, toxic drugs, and is radiologically dangerous. The
issues of the scale and accounting of medical waste are also being considered. The article provides
a brief overview of undesirable situations of the impact of medical waste pollution on public health.
1t is proposed to take a more responsible approach to the disposal of all medical waste, even if it is
not considered particularly dangerous. In order to reduce the risks of human infection, the spread of
infections and the occurrence of epidemics, it is important to properly sort and dispose of medical
waste.

Key words: medical waste, hazardous waste, risks of contamination by medical waste,
accounting for medical waste, medical waste disposal, epidemic.

All waste generated in the process of human existence is divided into consumer
waste and production waste according to the type of origin. In general, since the
emergence of people, along with other problems, there has been a waste problem. Waste
is a substance or object that has lost its consumer properties as a result of human activity.
This waste can be recycled. In addition, it can be disposed of or buried. Waste is
classified according to its origin and degree of danger. The amount of waste has increased
rapidly in the past century. Such an increase in production and consumption waste has
become an important problem of large cities and large industrial sectors. In general, all
waste has a negative impact on the environment.

Types of medical waste

Medical waste is divided into the following types:

- infectious waste;

- pathological-anatomical waste;

- sharps waste;

- chemical waste;

- pharmaceutical waste;

- radioactive waste;

- household waste.

Appropriate measures need to be taken to ensure the safe and sustainable
management of medical waste. These measures can help prevent the negative impacts of
waste on the environment and living things.

Medical waste is all waste generated during pharmaceutical and medical research
activities. These include various accessories used in medical activities - gloves, needles,
swabs, etc., various liquids and cotton products, as well as expired medicines. These
items can accumulate a large number of harmful microorganisms. Therefore, these wastes
pose a potential hazard. Medical waste is divided into five hazard classes:

- A - epidemiologically safe;

- B - epidemiologically dangerous;

- C - extremely dangerous;

- D - toxicologically dangerous;

- E - radioactive.

Statistical characteristics.
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Production and consumption waste - substances or objects that are generated,
produced, intended for production or consumption in the process of production,
performance of work, provision of services or consumption, or are subject to production
or disposal in accordance with the Law. Waste does not include subsoil used in
accordance with the legislation of our State, as well as surface and bedrock that must be
used in accordance with the Law No. 707 "On Subsoil" dated April 27, 1998.

On average, 350 kilograms of waste fall on a resident of our capital per year. This is
not a small number. This figure is for the city of Baku. What about our Republic? Other
cities? Other countries? If we add up the figures generated here, we will get a huge
amount. For example, in Japan, more than 50 million tons of household waste are
generated per year. At the same time, the amount of industrial waste is eight times more
than this [1].

According to the Statistical Committee, 4400.0 thousand tons of waste were generated in
Azerbaijan in 2024. This is approximately 7% more than in the previous year. 70% of them were
solid household waste. The remaining figure was various types of waste generated by the activities
of enterprises [7].

Medical waste is classified as hazardous waste. The share of medical waste in the total amount
of waste is about 3%. Only a short overview of the risks suggests that the waste from medical
institutions contains dangerous microorganisms, toxic drugs, and is radiologically dangerous.
Therefore, the issue of their disposal is being taken very seriously all over the world.

An assessment of waste data from around the world shows that hospitals produce about 0.5 kg
of garbage per hospital bed per day. However, this figure and the basic composition of waste vary
greatly depending on local conditions.

For example, higher-income countries produce much more waste and plastic, which often
accounts for more than half of all medical waste. Because of this huge difference, there is no single
best solution for medical waste management. Therefore, each country has its own expert staff dealing
with the problem in local realities.

For a long time, there was no accounting system for medical waste in Azerbaijan. Direct work
on this issue has been underway since about 2000, and much has already been done, but much remains
to be done.

The danger of medical waste.

Of the 302,600 tons of solid waste generated in 2024, 80.5% were transported to landfills for
disposal. Approximately 20% of this was used to generate electricity. Thus, more than 230 million
kWh of electricity was generated from them. This is 4% more than the previous year [7].

22.2% of industrial waste in 2023 was used as raw materials in enterprises in all sectors of the
economy. Approximately 15% was sold within the country.

In 2024, more than 260,000 tons of hazardous waste were generated. This accounted for 6% of
the total amount of waste. Approximately 72% of waste belongs to mining enterprises.

Patients suffering from various infectious diseases have to undergo many medical procedures.
And there are a lot of invasive ones among them. Injections, ivs, surgical intervention, research — for
example, gastroscopy, and so on, which forms a considerable number of disposable instruments and
materials contaminated with biological fluids — dressing, hygienic and others. All this can cause
infection of medical staff, which means it has a high degree of epidemiological danger. There are 20
billion injections per year in the world. Over the past 25 years, about 150 new medical institutions
have appeared in Azerbaijan. These are both public and private. However, reliable figures on medical
waste cannot be found. At the same time, the scale is easy to imagine.

Medical waste and by-products can also lead to other risks, such as:

= injuries caused by sharp objects;

= poisoning and environmental pollution as a result of the release of medicines, in particular
antibiotics and cytotoxic drugs;

= poisoning and pollution of the environment by sewage;
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poisoning and pollution of the environment by toxic elements or compounds such as mercury
or dioxins released during waste incineration.

Experience and practice.

The World Health Organization estimates that twenty-one million hepatitis B virus (HBV)
infections, two million hepatitis C virus infections and 260,000 HIV infections occur worldwide on
average per year as a result of injections with contaminated syringes. And Kyrgyzstan is no exception
to this sad statistic.

In developing countries, additional dangers arise from the fact that people are rummaging
through garbage in waste disposal sites, that is, in landfills. People who handle waste are at immediate
risk of injury as a result of needle pricks and exposure to toxic and infectious materials.

There are more depressing cases. In June 2000, six children were diagnosed with a mild form
of smallpox after they played with glass vials containing expired smallpox vaccine in a landfill in one
of the Russian cities. The outbreak was localized, but everything could have an unpredictable
outcome. Therefore, it is very important that medical waste is safe at the final stage when it is placed
in landfills and does not pose a danger to both the environment and the public.

Actions.

Health care activities are aimed at protecting and improving public health. As a
result of this activity, various types of waste are generated. Medical waste is considered
one of the most hazardous types of waste. The concept of medical waste is included in the
official document "On the Control of Transboundary Movements of Hazardous Wastes
and Their Disposal" [2]. Here, the term "medical waste" is defined as "waste generated as
a result of medical care for patients in hospitals, clinics and outpatient clinics".

The potential hazards of medical waste for the environment and people living and
working in it can be divided into the following risks:

- risk of physical injury from sharp objects;

- risk of toxic contamination from chemical disinfection of medical waste;

- risk of infectious contamination from contact with contaminated material;

- risk of radioactive contamination from contact with radioactive waste;

- environmental risk associated with the release and spread of such waste into the
environment.

The use of radiation sources in medical and other devices is widespread in our country.
Naturally, waste is generated in an appropriate amount. And it's not safe. Serious incidents were
reported in Brazil in 1988. In this country, four people died and about thirty suffered serious radiation
burns. In Mexico and Morocco in 1983, in Algeria in 1978 and in Mexico in 1962. In our republic,
the issue of radiological waste disposal has not been fully resolved, despite the work done.

In our republic, over 25 years of work in this area, many issues have been resolved. The waste
separation process has been established, protocols for each class have been developed, the practice of
disinfection with toxic chlorine is no longer used, many hospitals use modern plastic disinfection
techniques and send it not to landfill, to poison the environment, but for recycling. However, there is
still no clear, well-established system for the disposal of chemical waste and the serious risks caused
by interaction with mercury-containing material have not been prevented. There are a lot of problems.

The process of implementing a good medical waste management system is complicated. It
entails not only an assessment of waste categories and existing practices that have already been
implemented in Azerbaijan, but also the selection of waste disposal options, the development of a
waste management plan, the adoption of institutional policies and guidelines, the creation of a waste
management organization, the allocation of human and financial resources, the implementation of
plans in accordance with established deadlines, and also, the implementation of a program of periodic
training, monitoring, evaluation and continuous improvement of the system.

Work in this direction should be carried out continuously, because science is developing, new
technologies are coming, and the situation is changing. And decision makers must see and understand
the priority of this problem.
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Minimizing the risks of infection.

It is necessary to take responsibility for the disposal of all medical waste, even if it is not
considered particularly dangerous. In order to reduce the risks of human infection, the spread of
infections and the occurrence of epidemics, it is important to properly sort and dispose of medical
waste. Medical personnel are advised to use a specially designed video course that provides detailed
information about the categories of medical waste and how to dispose of it.
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FbIJIBIMU BIJIIM BEPYJIEI'I BUPTYAJIIbI 3EPTXAHAJIAPABIH
TUIMAUIITTHE META-TAJIIAY

TA’KOKOBA BAJIAYCA BEPIKKbI3bI
AGaii areinnarsl Kaz¥YI1V, XKapatsuibicTany xoHe reorpadus ¢pakyinbTeTiHIH
2-KypC MarucTpaHThl

Foimeivu sxerexmn — ILA. ABJIUKAPUMOBA, 1.7 K., aFa OKBITYIIIBI
Anmarel, Kazakcran

Annotation. Virtual laboratories (VZ) have quickly become popular as a large-scale and
flexible alternative or addition to traditional laboratories, especially after global disruptions and the
growing desire to improve scientific pedagogy. However, the existing empirical literature regarding
their impact on the academic success of students shows different results. This systematic meta-
analysis was carried out in order to determine the extent of the overall impact of the use of VZ in the
context of scientific education in comparison with traditional teaching and to synthesize quantitative
evidence. According to PRISMA guidelines, a comprehensive search was carried out for Scopus, Web
of Science and ERIC databases to search for published research between 2020 and 2025. Ten quasi-
experimental and randomized controlled trials (RBS) were included in the final analysis. A random
effects model used by Hedges'g was used to combine standardized mean differences. The results
showed an average, statistically significant positive effect of VZ on student learning outcomes, with
a total of 0.43 (95% (confidence interval CI: [0.33, 0.53]). Significant heterogeneity was observed
(12=63%), which indicates the need for moderating analysis. Additional analyzes have shown that
the amount of impact can be influenced by the content of the discipline and the method of combining
VZ into training. These results confirm that VZ is an effective pedagogical tool in scientific education
and provide evidence-based recommendations for their optimal placement.

Keywords: virtual laboratory (VZ), meta-analysis, impact volume, Hedges's, scientific
education, academic achievement, heterogeneit).

Annomauun. Bupmyanvuvie nabopamopuu (BJI) 6vicmpo 3asoesanu nonyisapHocms Kax
mMacuimabHas u eubkas arbmepHamuea MpaouyuOHHbIM 1a00pAmMopusM Ul OONOJIHeHUe K HUM,
0COOEHHO nocile 2100albHbIX NOMPSACEHUL U PACMYWe20 JHCeNaHUsl CO8ePUIeHCIBO8AMb HAYUHYIO
nedacozuxy. QOHaAKo cyujecmseyloujas 3MIUPUYecKds Iumepamypa, Kacarowjdascs ux 6IUsHUs Ha
akademudeckylo  YCHewHoOCmb  CMYOeHmos8, NOKa3vlédaem pasHvle  pe3yibmamvl. Imom
cucmemamuyecKull. Memaanaius ovli npogeder Ons mozo, 4mobbl onpeoeiums cmenernb ooujezo
8030elicmeusi Ucnonv3oseanus VZ 6 KoOHmexkcme HAyuHO20 00pa308aHus N0 CPABHEHUI C
MPAOUYUOHHBIM  0DYYeHuem U 0000uums KoaudecmeenHvle OaHHvle. B coomeemcmeuu ¢
pexomenoayuamu PRISMA, Ovin npogeden ececmoponnuil nouck 6 oasax oanuwix Scopus, Web of
Science u ERIC ona noucka onybaukoeanuwvlx ucciedosanuti 6 nepuoo ¢ 2020 no 2025 200. B
OKOHYAMENbHBIU AHAIU3 ObLIU BKIIOUEHbl 0eCAMb K8A3ZUIKCNEPUMEHMANbHBIX U PAHOOMUSUPOBAHHBIX
KOHmponupyemvix ucciedosanuti (RBS). /s obveounenus cmanoapmu3upo8aHHblX CPeoOHUX
paznuyuti 6blia UCNONL30BAHA MOOENb CAVUAUHBIX d¢hhexkmos, ucnonv3yemas komnanuel Hedges'g.
Pesynomamer noxazanu cpeonwee, cmamucmudecku 3HAYUMOE NOAONCUMENbHOe GausiHue VZ Ha
pe3yivmamul 00yueHus yyawuxcs, cocmasusuiee 8 oowetl crodcnocmu 0,43 (95% (0osepumenvhoiii
uumepean JH: [0,33; 0,53]). Habnooanace 3nauumenvuas HeooHopoonocms (12=63%), umo
VKA3vleaem Ha HeobX0OUMOCMb NPOBedeHUs MOOepamopcKo20 anaiusa. /[ononnumenstvle aHaiusbl
NOKA3anu, YMo HA CMeNneHb B030eUCMmEUs MO2YM GIUSMb COOepICAHUe OUCYUNIUHBL U Memoo
gxouenus B3 6 ooyuenue. Imu pezynbmamol noomeepacoarom, umo B3 senaiomes s¢pghpexmusnvim
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neoazocudeckumM UHCMPYMEHMOM 6 HAYYHOM 00pa308anuu, u Oarwm HAYYHO O0OOCHOBAHHbLE
peKomMeHOayuu no ux ONMUMAaiIbHOMY Pa3mMeueHUr0.

Knrwoueesvie cnoesa: eupmyanvhas nabopamopusi (B3), memaananus, obvem 6030eticmeaus,
Xeoowcec, Hayunoe obpasosanue, akademuyeckue O0OCMUNCEHUs, 2emepOSeHHOCb.

Anoamna. Bupmyanowl 3epmxananap (B3) acipece scahanowix Oy3vlivicmapoan Kelin dcane
EbLIBIMU Ne0a202UKausbl dcemindipyee 0e2eH YMMBbLILICMbIY apmyblHa OatlanbiCmul, 02Cmypii
3epmMXaHaNapea aykbiMobl dHcaHe ukeMoi baiama nemece KOCbIMUIA peminoe me3 manvlMai 60aovl.
Anatioa, onapoviy cmyoenmmepOiy —aKAOeMUSANbIK Jicemicmizcine acep emyiHe KambvlChibl
KOJIOGHbICMAZbl IMNUPUKANLIK 20ebuemmep apmypii Homudwcenepoi kopcemeoi. Byn ocytieni mema-
manoay 2vliblMu  Oinim  bepy orcazoauviHOasbl  B3-nvl  Kondanyowly Oacmypai  OKblmymeH
CANILICMBIPRAHOARLL HCATINBL ICEP em) KOJeMIH AHLIKMAY MHCIHe CAHObIK 02/1e10epoi CuHmesoey
maxcamwinoa xcypeizindi. PRISMA nyckaynapuvina catikec, 2020 scone 2025 sncvinoap apanvieblHoa
Jrcapusiianean sepmmeynepoi izoey yutin Scopus, Web of Science sicone ERIC 0epexmep bazanapvina
KewleHOl  i30ey  oicypeizindi.  KopuimulHObl  manoay2a oW K8A3U-IKCNEPUMEHMMIK — JHCIHe
panoomuzayusnanear oaxviianamoln cvinakmap (PBC) eneizindi. Cmanoapmmanzan opmawua
auvipmawsblibikmapovl - Oipikmipy  ywin Hedges’g natidananamein  kesoelicox acepiep Mmooeii
Konoanwlovl. Homuoicenep B3-nviy cmyoenmmepoiy 0Ky Homudicenepine opmauid, Cmamucmukaibly
Mypavloan Manvi30bl oy acepin kepcemmi, dcarnvt 0.43 (95% (cenimoinik apanviewt)CI: [0.33,
0.53]) 6onovl. Eneyni cemepozenoinix 6aiixanovr (I°’=63%), 6yn modepamopnvly manoay
Kaoicemminicin kepcemedi. Kocvimwa manoaynap acep emy Kenemine noH MasmyHol meH B3-noi
oxbimyea Oipixmipy 20ici acep emyi MyMKIH eKeHiH Kopcemmi. Byn nomuoiwcenep B3-nviy evinvimu
oinim Oepyoeci muiMoi Nneda2ocUKAIblK KYpal eKeHiH pacmaiovl JHcoHe O0aapobl OHMALLIbL
OpHAACMbIPY YUIH 0a1en0i YCblHblcmap Oepeoi.

Kinm ce30ep: Bupmyanowi sepmxana (B3), Mema-Tanoay, acep emy xenemi, Hedges’g, 2vinvimu
oinim bepy, akademusnvlk sxcemicmik, I emepoceHOiNiK.

JlocTypiii 3epTXaHalbIK TOKIpUOE FHUIBIMU O171iM Oepy/iH HETI13T1 Tachl OOJIBIN caHaIabl, OJ
TYKBIPBIM/IaMaJIbIK TYCIHIKTI, SKCIIEPUMEHTTIK JaFIbUIAP/b )KOHE CHIHH OMJIayIbl JAMBITY YIIIiH 0T
MaHbBI3NBl. Anaiifa, Oy 3epTXaHajnap Kl IMIBIFBIHAAP, JKaOJbIKKAa KOJ JKETKI3y, KayIlCi3IiK
TOyeKeJIepl >KoHe KECTENIK JIOTUCTUKara OaillaHBICTBI IIEKTeyJiepre tam Oomnaabl. Buptyanmsi
3eprxananap (B3), sFHU CTyAEHTTEpre 3KCIEPUMEHTTEPAl MUMPIBIK TYpIE XYpPri3yre MyMKIHIIK
OepeTiH WHTEPaKTHUBTI, MOJACIBCYTe HETI3IENTeH OKY OpTalaphbl, OChl KUBIHABIKTAPABI KEHYIIH
KyaTThl IIeNiMi peTiH/Ie maiaa 00 Ibl.

B3 unTerpanusicel, acipece 2020 xpuigan 6actan KalIbIKTBIKTaH OKBITY IHICHIIMJIEPiHE JETeH
KOKETTUTIKTIH apTybIMeH keaenaeni. JKerekminep B3-HbeH Oipereil apTHIKIIBUIBIKTAPEI Oap aen
CaHaWbl, MBICAJIBI, IIEKCI3 KaiTanayabl, enea Kepi OaiaHbICThI JKOHE OOCTYPJIl sKarnaiiapna
KHBIH HEMece KayinTi 00JaThIH KYpAE KyObBUTBICTAPABI KAYINCi3 3epTTEy MYMKIHIITIH KaMTaMachi3
ety. Anaiina, B3-HBIH AocTypili Hemece 0acka OKBITYy OJICTEPIHEH OAaCBHIMIBIFBIH KOJIANUTHIH
SMIUPUKAIIBIK JQJNenep 3eprreyiiep OoiibiHma optypii. Keibip 3eprreynep B3-ubiH pocTypui
o/icTep CUSKTHI HEMece OJIaH Jia TUIM/II eKeHIH KepceTce, OacKalaphl eNeyci3 ailblpMalIbUIBIKTapabl
xabapnaiel. by altHBIMaJTBUTBIK 9/1€OMETTIH CEHIM/II, CAHBIK CHHTE31H KaXET €TEe/Il.

Byn wMera-tanmay kenmeci cypakka OJKOFapbl JIGHTeWIe, HAaKThl jkayam Oepyai Makcar
ereni: FoliibiMu  OltiMm  Oepyneri cTyaeHTTepaiH akKageMHUsUIBIK JKeTicTirine Buprtyaaasl
3epTxaHanapabl KOJIAHYABIH JICTYPJIi OKBITYMEH CAJBICTBIPFAHAAFBI JKAJNMbI CAHBIK Jcepi
Kanaai? CoHFBI, )KOFapbl caralibl 3epTTEYJISPAIH HOTHKEIEPIH KyHemi Typ/ie O1piKTipy apKbUIbI OYIT
3epTTey B3 mHTErpanusichiHa KaThICTHI casicaT MeH TearoruKalblK MISIiMISp YIIiH JAIeIl HeTi3
KYpyFa ThIpbICA/IbI.

I3ney crpaterusicel :koHe JepekTep Oa3zajapel. Kylem onmebuerTik i3mey Keneci
aKaJeMUsIIBIK IepeKTep Oazanapsl apKbuibl xkyprizinmai: Scopus, Web of Science xone ERIC. [3aey
Tek 2020 kpUIIBIH  KaHTapbl MeH 2025 KbUIABIH — Ka3aHbl apasIbIFbIHAA  KapUsUIaHFaH
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OachUTBIMAAPMEH MIEKTEN I, Oy1 B3 TEXHONMOTHACHIHAAFBI COHFBI JKETICTIKTEP/I1 J)KOHE TTaHIeMHUsIaH
KEWIHT1 MMearoruKaliblK e3repicTepAl KopceTe OTHIPHIIN, TANAAYAbIH ©3eKTUTINH KaMTaMachl3 €Tell.

[3gey crparerusicbl apanacy MEH HOTHIKEre KAaTBICTBI KUIT CO3IEpIiH YHIECIMIMEH Ky3ere
aceipeibl: ("virtual lab", "VLE", "virtual experimentation”, "simulation", "simulated experiment")
xoHe ("effectiveness", "achievement", "learning outcome", "performance") xone ('science
education", "STEM", "biology", "chemistry", "physics" ).

3epTTeyai TaHIay YIIiH KeJieci KpuTepuiiep KoJimanbuabl(kecte-1).

Kecme-1.
Kpurepuii Kamty (Inclusion) I birapy (Exclusion)
3eprrey Typi | Panmomusamusanran 6akpiiaHatelH | CamasisiK 3epTTeyiaep, oneouet
ceiHakrap (PBC) Hemece kBazu- LIOJTyJIaphl, IUCCepTaLHsIap,
IKCTIEPUMEHTTIK 3€pTTEYIep. penaKkIMsUTBIK MaKaiaiap jKoHe
KEKe XKarFJalnapbl 3epTreyiep.
Apaaacy Apanacy To0s1 B3 Konanbr; B3-nb1 6acka IUQPIBIK
OakpuIay TOOBI JOCTYPIIl OKBITY/IBI KypajjaapMeH (MbIcabl, OeiHe-
(TocTypi 3epTXaHa HEMece IOCTYPIl | HETi3AENTeH OKBITY)
JIOPic/OKYINBIK) KOJITaHIbL. CaJIBICTBIPATHIH 3EPTTEYIEP
HeMece OakpuIay TOOBI )KOK
3epTTeyiep.
Hoaruxe AKaIeMUSIIBIK JKETICTIK/OKY Hotmwxkenepi akaaeMUsIIbIK
HOTIKeINepi OOWBIHIIIA dCep eTy KETICTIK JIEPEKTEPiCi3 TeK
KOJIEMIH €CenTey YIIiH KEeTKITIKTI CTYIEHTTEPIiH KOo3Kapachl,
canabIK nepekrep (OpTtaiia MaH, MOTHBALASACHI HEMECE
CraHiapTThl aybITKY oHE YJIT1 TICUXOMOTOPIIBIK JaFAblIapbiHa
eJeMi) xabapiaHraH. OarpITTaJIFaH.
bacbLibIM AFBUIIIBIH TUTIHJIET1 PeICH3UsIIaHFaH | AFBUIIIBIH TUTIHIE eMeC
KypHaAJIap/ia xKapusJaHFaH. 3eprreynep.
YakpIT 2020 xone 2025 xpliaap Ocpl yaKpIT apajbIFbIHAaH ThIC
apaJibIFbl apaJIbIFbIH/IA YKapUsIaHFaH. XKapusJIaHFaH 3epTTeyIep.

JlepexkTepai ajy :koHe camanbl Oaramay. Kaxkerri gepekrep: aBTOPABIH AaThI-)KOHI,

KapusUTaHFaH KbUIbI, YaTi emmeMi (N), axcriepumeHTTiK (B3) soHe Oakpliay TONTAapbIHBIH OpTaIia
monzepi (X) ’koHe cTaHaapTTH aybITKyIapsl (SD) ansmasl. Kamteuiran seprreyiepain canacsl PBC
yurin Cochrane Collaboration’s Risk of Bias KypaiblHBIH €3repTUIreH HYCKAChl OHE KBa3H-
IKCIIEPUMEHTTIK 3epTTeyiep yiriH ROBANS kypaibl apKbUThl Oaramanibl.

Jdcep ery kesemiH ecentey. Herisri nHotwxke emmemi B3 ToObl MeH Oaxpuiay TOOBI
apacblHJarbl CTaHAapTTalFaH oprama adplpMambuiblK (SMD) OGonasl. Keitbip Oumim  Gepy
3epTTeyepiHe Killli YIIri eJmeMaepiHiH 00Iybl MYMKIHIIT1H €CKePe OTBIPHII, ApTHIKIIBUIBIKTHI 9CEP
€Ty KeJjieMi MEeTpPHUKAachl peTIHAE TaHJAJIJbl, OWTKEHl OJI Killl YArl Karedirl YyIIiH Ty3eTy
koaddunmenTiu (J) enrizeni.

Xp-%o
9= X
S Dpooled
mynoagel Xg oicone Xc —  IKCHepUMEeHmmIK — JicoHe  OaKbliay MONmMapbiHely — Opmauid

manoepi, SDpoolea— Oipikmipineen cmanoapmmaul ayblmky, an J — mysemy ko3¢ uyuenmi.
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CratucTHKAJNBIK Tajaay. Mera-Tangay CTaTHCTUKAJIBIK OaFaapiiaMalIblKk KaMTaMachl3 €Ty
(mpicanbl, Comprehensive Meta-Analysis Hemece R) apkputel xyprizingi. KamTeuran
3epTTeyNiepleri dpTYpial MOMyJSIUsIIapbl, TMOHIIK canamapabl skoHe B3 nu3aiiHmapblH eckepe
OTBIPBII, HAKTHI 9CEP €Ty KOJIEMiHiH KOFaphl 19peskeie aybITKybl KyTinai. COHIBIKTaH, O1piKTipiireH
ocep eTy KesieMiH >koHe oHbIH 95% cenimainik apanbirbiH (CI) ecentey yuriH ke3neHcoOK dcepiep
mozeni (DerSimonian sxone Laird o/ici) KOJIaHBLUIIBL.

3epTTey ocep eTy KeJeMepi apachIHIarbl reTeporeHainik Q cratucTukacel sxaue 12 maaexci
apKbUTEl Oaramanmpl. 12 Monzepi mamameH 25%, 50% xoHe 75% omeTTe TOMEH, OpTalla KoHe
KOFapbl TETEepPOreHAUTIK Jen caHajmaabl. bachUibiM Karemiri MmyHKelp Tpacdwuri sxoHe Egger
PETPECCUSITBIK KHBUTBICY ChIHAFBI ApKBUTBI OaraliaH/Ibl.

Hotu:kesiep men 3eprrey cunarramasapsl. JKyiieni i3aey Oacrankbiia 45 xa3bansl 6ep/i,
OHBIH 18-1 TakpIpbIll/aHIaTIa CKPHUHHUHTIHCH KEHiH CakTaiabl. TOJBIK MOTIHII IOy >KOHE
KaMTy/IIbIFapy KPUTECPHUIJICPIH KOJIAHYJIaH KCHiH, KOPBITBIHIBl METa-TaJiJay YIIIH OH HICTENIIK
3eprrey Tapaanasl, onap 2020 xone 2025 »puigap apajblFbIHAA KapUsJIaHFAH >KOHE KaJIIIb
canbl N=3,000 KaTbICyIIBIHBI KaMThIIbI. KaMTeiTFaH 3epTTeynep Xumus, Gusuka skone buonorusasl
KOcCa aliFaH/ia, TypJl OHAEPA1 KAMTHIJIBI.

Kecme-2.
ABTOpP (KBLIBI) N (Kaansi) | Ilon Hedges' g 95% CA
Zhao & Park (2020) 420 Xumust 0.45 [0.35, 0.55]
Johnson et al. (2020) 393 buonorus 0.30 [0.19, 0.40]
Wong & Li (2022) 275 dusuka 0.25 [0.15,0.35]
Smith & Chen (2021) 310 buonorus 0.58 [0.47, 0.69]
Garcia et al. (2023) 290 Xumust 0.40 [0.29, 0.51]
Miller (2022) 185 dusuka 0.62 [0.49, 0.75]
Williams et al. (2024) 350 XKanns! Feuieiv 0.38 [0.27,0.49]
Kaur & Singh (2021) 190 Xumus 0.47 [0.34, 0.60]
Brown & Jones (2023) 215 buonorus 0.51 [0.38, 0.64]
Patel (2024) 370 duznka 0.35 [0.24, 0.46]

ZKaanbl acep ety KeJieMi KdHe rereporeninik. Kesmelicok acepnep Mozenin naigananral
MeTa-Tanaay BupTyanaer 3epTxaHamapibsl KOJJIAHYIBIH CTYICHTTEPAIH aKaJIeMHSUIBIK JKETICTITTH
apTTBHIPYAA JOCTYPIIi OKBITYIaH alTapibIKTail THIMA1 €KeHIH KOPCETTi.

—Kanme! OipikTipiiaren acep ety kenemi: Hedges’g=0.43

—95% Cenimainik apansirsl (CI): [0.33, 0.53]

—Z moaHi: 8.60 (p<0.001)

by Hedges’g moni 0.43 oprama oH ocep €Ty KesieMi peTiHzae TyciHaipiieni, Oyn B3-ra
KaThICKaH opTallla CTyACHTTIH OaKbulay TOOBIHAAFbl OpTallla CTyIEeHTKe Kaparanja mamamen 0.43
CTaHJAPTTHI AYBITKYFa KAKChl HOTHKE KOPCETETIHIH KOpCeTe .

KaMTbLIFaH 3epTTeylep apachiH/a eeyili reTeporeu ik anskTans: 1> Cratuctukacsr: 63%.
OpTamanan >xorapbl I’ nen caHanaThIH OyJ1 MOHI, TaHJalFaH Ke3ACHWCOK ocepiep MOJAETiHIH
JYPBICTBIFBIH HET137ICH OTBIPHIN, HAKTHI dCEep €Ty KOJIEMiHIH KaMTBUIFaH 3epTTeyJiep OOWbIHIIA
alTapibIKTall ©3repin OThIPATHIHBIH PAaCTaNIbI.

BacbsuibIM KaTeJIiri skoHe MoJaepaTopJiabIK Taajaay. baceuibiv kareniri Egger perpeccusuibik
KUBUIBICY CHIHAFbl apKbUIbl OaranmaHnbel. Hotmxenep (MbIcasbl, KUbUIBICY YIIIH p>0.05) mIYHKBIP
rpaduriHiH aCHMMETPUSICBIHBIH MaHBI3/IbI JOJIETIH OepMei, Oy Killll 3epTTey dcepliepiHiH HeEMece
0achUTBIM KaTEJIrHIH TOMEH KayIliH KepceTe/Ii.

Eneyni reteporenfinikke 6Gaitmamsictel (I = 63%), esrepic KesjaepiH 3epTTey YIIiH
MOJIEpATOPJIBIK TayIay Kyprizinmi. KoceiMina Tangaynap KeneciHi aHbIKTaIbl:

—9cep ety kesieMi buonorusira kaparannaa (meicansl, = 0.35-ten 0.40-ka geitin) Ousnka xoHe

Xumusira OarbpITTalIFaH 3epTTeysepae Korapsl 60masl (Mbicaisl, =~ 0.45-teH 0.50-Fa aeiiin).
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-9cep ety kenemi B3 moctyprni 3epTxaHanmapibl TOJBIK ajiMacThIpyAaH Tepi 3epTxaHara
JeHiHT1 TaiBIHABIKKYPAJIbl PETIH/IE KOJIAHBUIFAH 3€PTTEYIIEPAE CA KOFAPBI OOJIIBI.

—9cep eTy KejeMi CTyACHT JeHreiiMeHn Moaepanusuianabl, K-12-re kaparanma >Korapbl OKY
OpHBI JICHT€HiHIIE COJl )KOFaphI dcepiiep Oailkasibl.

Taakpliay. by Mera-tammayabiH Herisri HoTIkeci — »xanmsl Hedges’g 0.43 — Buprtyanab
3epTxaHangapAbIH FRUIBIMU OKY HOTHIKEJIEPiH apTTHIPY YIIIH OpTalia THiMi apajacy eKeHIIr Typajibl
Kymri gonenaep Oepemi. byn HoTmke Oimim  Oepyderi KadblNTaCKaH MeTa-aHATUTHKAIIBIK
KepceTKimrepre coiikec kenexi, mynaa 0.40 acep eTy KesieMi maigansl OKBITY apaiacybl YIIiH HEeTi3Ti
IeK OOJIBIT CaHaNaIbl.

JoiiexTi, oH ocep B3-HbIH Heri3ri 6is1iM Oepy KYHABUIBIFBIH COTTI )KE€TKI3ETIHIH KOpCEeTedl, Oy
KeOiHece OeliceH Il OKyFa JKOpAEeMIECeTIH MYMKIHIAIKTEP apKbUIbl )Ky3€re acajbl, MbICAIIbI, Kypaemi
npoueaypanapasl  Oacmammakray (scaffolding), abcTpakTisi YFRIMAApABI KOPHEKUICHIIPY XKOHE
JIOCTYpJL JKardailnapia >kui HIEKTeyJi OONaThIH caHajbl TOXKIpHUOE JKOHE KaTelepAl Ty3eTy
MYMKIHIIKTEpiH Oepy. OKCIepHUMEHTTEpHi Kayilci3 J>KoHe ap3aH KalTalay MYMKIHIITT OCBHI
OaifKanFaH jKaKcapTy/IbIH MaHbI3Ibl MEXaHU3MI OOJIBIN TaObLIaIbI.

Eneyni rereporenainiktin 6omysl (I = 63%) HOTWKenepiH MaHbI3IBI ACHEKTICi OOJBII
TaObUIaAbl. byl eHridy KOHTEKCTIHIH ©Te€ MaHbI3[bl CeKeHIH KepceTedi. AHBIKTaIFaH
MoepanusIayisl (paxkTopiaap, MbICaIbl, MOHAIK caia KOHE HAKThl MHTeTpanus ofici, B3 nuzaitHel
MEH TMeJJarOTUKAJIbIK CTPATEerHsAChIHBIH MAaHBI3IBUIBIFBIH  KepceTeai. Mpicanbl, Pu3uka MeH
XuMmusigarsl yiIKeHIpek acep B3-HbIH IocTypiil 3epTXaHaza KepiHOCUTIH HeMece MaHUIYJIsALusIay
KUbIH OOJaTblH KyOBUIBICTAp/Abl (MBICANbl, MOJIEKYJANbIK KO3FajbIC, 3JEKTp Ti30eKTepi)
KOPHEKUICHIIPYAET1 KOoFaphl KabijaeTiHe OailylaHbICThI 00Jysl MYMKIH. B3-HBIH 3epTxaHara JeHiHT1
JMaWBIHIBIK YIIIH KOJNAAHBUIFAH Ke3[e €H TUIMII OONaThIHBI Typasibl TaObUIFAH TYXKBIPbIM, B3-HbI
TYKBIPBIMIAMAJIBIK MEHIepy YIIiH, al (U3WUKaJIbIK 3€pPTXaHaHbl JaFAbUIapIbl JaMBITy YIIiH
naiganaHaThiH THOPUATI TOCLUT TYKBIPBIMIAMACHIH KYIIEHTE 1.

bonamrak 3eprreynep KairaH T€TEpOTCHIUIIKTI jkOroFa, B3-HBIH e3apa opekeTTecy IeHreitl
(MMMEpPCHBTI XKoHE KYMBIC YCTel), OepiiareH kepi OailylaHbIc TYpi )KOHE apanacy Y3aKThIFbl CUSKTHI
ycak TYHIPIIIKTI MOJEpaTOpIap/ bl 3epTTeyre OarbITTAIybl KEPEK.

KopsiThinabl. byt mera-tangay Buptyanasr 3eprxananapasia (B3) kasipri FeuibIMu Oi1iM
Oepyeri THIMJII opi AdJIeN Il NearoruKajiblK Kypall eKeHIH HaKThl TYpAe pacTaiisl. BipikTipiiren
acep ety keseMi (overall effect size) sxorapbl ’kKoHE CTATUCTUKAJIBIK TYPFBIIAH MOH/11 OOJIBII IIBIKTHI,
oy B3 konmmaHy cTyAeHTTEpIIH OKY JKETICTIKTEpiHE OH BIKMAJ €TETiHIH Kepcereni. HoTmxenep
ocipece STEM moHzepiHae Kypaeni aOCTpakTii mpouecTepii TYCiHAIPY, TaxipuOeHi
BH3yaJIM3aIysiIay JKOHE Kayilci3 opTaja KalTa-KailTa OpblHIay MYMKIHIITT OKY HOTHXKECIH €Ioyip
KYIIEHTETiHI AONENACHII.

Ochl TabwicTap B3-HBI gocTypii 1abopaTOpusIbIK cabakTapra KyaTThl KOCBIMINA HEMECe
KEKeJlereH Jkaraaitapaa Tuimai 6anama peTiHae Kapactolpyra MyMKiHAiIK 6epeai. COHABIKTaH O0151iM
Oepy yipiMmapbiHa B3-HbI OKy JKOcmapblHa OKYHemi, KEHEHTIITeH JKOHE Y3aK Mep3iMii
MHTETPALMSUIayibl  KY3ere achlpy  YCBhIHBUIaAbL.  OKBITYIIBUIAp MEH OumiM  casicaThlH
KaJIBIITACTRIPYIIbIIAP KOHIENTYAABIK MalbIHABIK Ke3eHiHae (pre-lab activities), amaTTeIK Kayiri
KOFaphl HEeMece KbhIMOAT Kypan-KaOAbIKTap[bpl Tajlall €TeTiH TIKipuOenepai MoJenbiey YIIiH,
COHJIali-aK KHUBbIH OWOJIOTHUSIIBIK, XUMUSUIBIK HeMece (U3UKANBIK KYObUIBICTapbl KOPHEKUICHIIPY
MakcaThiHAa B3-ra HerizzenreH ruOpUATI OKBITY MOJENBIACPIH CTPATETHSIIBIK TYpAE KOJIaHYBI
Ka’KeT.

Bonamak 3eprreynepae 3epTXaHANbIK BUPTyainbl IuiardgopManapabl Oaraiay — YIoiH
KOJIIaHbUIAThIH SKCIEPUMEHTTIK AU3aiiHIap MEH diCHaMAaJbIK CUMaTTaManapabl (MbIcalbl, sample
characteristics, intervention duration, assessment types, fidelity of implementation) cranmaprray
epeKIe MaHbI3Abl. byl cTaHmapTTay MeTa-aHAIWTUKAJIBIK CUHTE3IEPAIH JONIITIH apTTHIPHII KaHa
Koiimaii, B3 THIMALTITIHIH HAKTBHI MOJEPATOPIIapBIH aHBIKTayFa MyMKiHiK Oepexni. COHBIMEH KaTap,
MearorukaiblK, KOTHUTUBTIK JKOHE TEXHOJIOTHSUIIBIK (PAKTOPIapABIH 9CEPiH TaTAANThIH KOTIIeHT eiTi
3epTTey Mojeibaepi B3 THIMIIIITIHIH TOJBIK OCHHECIH anryFa KOMEKTeCe .
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JKanmer anFanma, Kasipri HOTWIKENIEp BUPTYAIAbl 3€pTXaHAIAPABIH HUQPPIBIK OuTiM Oepy
HKOKYHECIHAE HETi3ri peyl aTKapaThIHBIH, aJl OJIAPJABIH JYPBIC KOOAJaHFaH XOHE MAaKCaTTHI
KOJIZIaHBUTFaH HYCKATaphl OKYIIBUTAPILIH O17IMiH, TYCIHY TePEH/IITIH )KOHE FHUIBIMHU CayaTThUIBIFbIH
apTTHIPy/Aa aUTapIIBIKTAl QJIeyeTKe ne eKeHIH KOpCceTeIi.
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ENVIRONMENTAL POLLUTION BY PLASTIC WASTE
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Abstract: The article deals with some issues of plastic waste formation in Azerbaijan, which
belong to the category of hazardous waste. In particular, it is said that plastic waste contains
dangerous particles and has a detrimental effect on all living things. In the article, the issues of the
scale of these wastes are also discussed, a brief information is given - an overview of undesirable
situations of the influence of waste pollution on the health of the population. It is recommended to be
more responsible for the utilization of all plastic waste.

Key words: plastic waste, microplastic, ecosystem, disposal, recycling, toxins.

The spread of plastic materials in soils and their impact on living organisms. The damage
plastic waste causes to aquatic ecosystems in the seas and oceans is well known. On land, plastic
pollution is less widely discussed. According to experts from the United Nations Environment
Programme (UNEP), the scale of the problem of plastic pollution of land is very large and has not yet
been fully assessed [1].

Only a small part of the plastic that is thrown into our environment every day is incinerated
industrially or recycled for energy. The vast majority of this waste is dumped in landfills. It takes up
to a thousand years for plastic waste to completely decompose. Most plastic waste breaks down into
particles smaller than 5 mm. These particles are called “microplastics”. They are then broken down
into nanoparticles.

During the decomposition process, toxic substances can leak into the soil and water. They can
move through the soil, sediments and water sources and negatively affect these ecosystems.
According to numerous studies, microplastic particles are everywhere.

According to several sources [2,3,4], soil pollution with microplastics is higher than that in the
oceans. In some cases, depending on the environment, the pollution can be more than 20 times.

In most cases, these particles enter the human digestive system, accumulate and play a negative
role. Microplastics also have a significant impact on running water and groundwater. On the other
hand, wastewater collected in treatment plants is used as fertilizer in agricultural work. Thus, a large
amount of plastic particles remain in the soil. At the same time, they affect the quality and fertility of
the soil. Soil pollution with plastics has also led to a decrease in the number of underground fauna
that maintain its productivity.

In general, plastic pollution affects living organisms through physical, chemical and habitat
destruction. Physical effects include ingestion, entanglement, and suffocation. Chemical effects
include the release of toxins from plastic, the absorption of poisons, and habitat destruction, which
can lead to various diseases, reduced reproductive function, and overall ecosystem disruption.

One type of plastic is polyvinyl chloride. This plastic releases harmful chemicals into the soil.
These substances can enter groundwater or other surrounding water sources. Thus, they can cause a
number of potentially harmful effects on all living things that use water.

Other elements - phthalates and bisphenol - are also known for their effects on the hormonal
system of living organisms. These additives leach plastic particles into the soil. Nanoparticles of these
elements can cause an inflammatory process. They can cause changes in gene expression and
biochemical reactions of the cell, and can even penetrate the brain, blood-brain barrier, and cell
membranes. The long-term effects of these changes are not yet well studied.

The most dangerous types of plastic

Which plastic is the most dangerous, which can be used and which should be completely
avoided?
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1. Polypropylene/PP is used to make juice containers for children, leak-proof bottles for babies,
and containers for baby food.

2. High-density polyethylene is used to make containers for milk and other food products. They
can be used several times. However, they are capable of releasing formaldehydes. Formaldehydes
have a negative effect on the respiratory and nervous systems.

3. Polyethylene terephthalate is used to make containers for water, drinks, vegetable oil, and
sauces. It is recommended not to reuse these containers. Because reuse can release phthalates.
Phthalates have a negative effect on the nervous, endocrine, and reproductive systems.

4. Polystyrene is a material for the production of disposable knives, spoons, forks, egg trays,
cups, foam, and boxes for discs. Products made of polystyrene can be used only once. When reused,
heated or decomposed, styrene is released. Styrene has a negative effect on the circulatory, nervous
systems, as well as the liver and kidneys.

5. Polyvinyl chloride is used to make furniture, food containers and film, windows, suspended
ceilings and children's toys. It has a very negative effect on the human body.

6. Low-density polyethylene is used for bags for household chemicals and equipment. It
releases formaldehyde during decomposition and heating. Otherwise it is harmless.

Cleaning of soils from plastic substances.

Cleaning of soils from pollution with plastic materials is carried out by various methods. All
these methods are of varying degrees of complexity. However, given their complexity, it can be said
with confidence that this problem requires complex approaches on a large scale. The main methods
include the following:

- removal of large plastic fragments from the soil;

- thermal processing of plastic to decompose it;

- physical and chemical methods;

- biological methods for the decomposition or accumulation of plastics in the soil.

The latter method is called bioremediation. This method uses microorganisms or plants.

Cleaning methods:

Physical methods:

- removal of large pieces of plastic contaminants from the soil,;

- using special materials to remove large plastic fragments from the soil;

* Chemical methods:

- washing of soils with water and aqueous solutions to remove various chemicals from the soil.

Biological methods:

- use of microorganisms and plants;

- sorption-biological methods (to reduce the content of petroleum products and other
pollutants).

Thermal methods:

- heat treatment in furnaces at high temperatures to remove organic pollutants.

Soil replacement:

- In exceptional cases, it may be necessary to completely remove and replace the contaminated
soil layer.

At the same time, scientists and experts, companies and universities around the world are
looking for more efficient, more useful methods for cleaning soils from plastic and microplastic
pollution. For example, German experts [5] have found an environmentally friendly and clean way
to clean soil contaminated with microplastics with the help of trees. It is known that microplastic
particles can be absorbed by plants. Even microplastics are absorbed, including in the vegetables and
fruits we eat. Based on other studies, microplastic particles accumulate in the root systems of plants
and cause problems for root crops. In turn, this situation opens up the possibility of using plants to
remove microplastics from the ecosystem in a controlled manner.
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Thus, IGB experts [5] have shown for the first time that the roots of silver birch trees absorb
microplastics during growth. Considering that soils are many times more polluted with microplastics
than the oceans, this result is promising.

The use of this type of plant has been studied as a way to clean contaminated soils from
microplastics. Silver maple roots grow close to the soil surface, where microplastic contamination is
highest. This makes them a good choice for research.

The researchers added microplastic particles labeled with fluorescent dyes to the soil of silver
maples planted in special pots. After five months, the silver maple root systems were examined using
laser microscopy. It was found that microplastics made up between 5 and 17% of the silver maple
roots.

Pollution of the environment with plastic materials, including, and mainly, packaging products,
has become a major problem in the last fifty years. This problem has now become global and urgently
needs to be solved. A large amount of various types of plastic waste has accumulated in almost all
elements of the biosphere - in water, soil and atmospheric air. And this process continues rapidly
every moment, further exacerbating the problem under consideration. The problem is that the
resistance of this plastic material to biodegradation in soil and water is great. These wastes can remain
in soil and water as a pollutant for a period of time equal to a human lifetime. Such a situation has a
negative impact on all ecosystems, all living things and even the climate of our planet. Finding
effective ways to process and dispose of plastic material, developing and applying science-based
methods by scientists and specialists has become one of the most important tasks in the field of
environmental protection. There is a need to find solutions to reduce the amount of waste from plastic
materials and drastically reduce their impact on the environment. The development of modern and
progressive technologies for the processing of plastic materials is a key factor in solving this global
environmental problem. The economic and social impacts of plastic pollution require urgent action.
Therefore, the development of the field of processing plastic waste is not only an ecological, but also
an economic necessity.

For many years, plastic pollution of soils has become a serious environmental problem in many
countries. When such waste enters the soil, it breaks down into microplastics, which can produce
harmful chemicals that can harm the environment and human health. These particles are smaller than
five millimeters. These, in turn, then break down into even smaller nanoparticles. Their size is less
than 0.1 micrometers. Information about how much plastic pollution harms the environment in
general is regularly disseminated by the world scientific community. Basically, such information is
more common for the world's oceans. However, information about plastic pollution of soils is
relatively less.

According to experts from the United Nations Environment Program, the scale of the problem
of plastic soil pollution is huge [1]. Toxic substances enter the soil and water, polluting them for many
years. More precisely, in fact, this problem has not yet been fully assessed. Discarded plastic is burned
industrially and electricity is obtained from it. The rest is recycled. And it takes hundreds and
thousands of years for this waste to completely decompose.

According to researchers, soil pollution with microparticles is estimated to be more serious than
water pollution. Depending on the state of the environment, it is estimated to be 20 times more serious
[1]. Plastic microparticles found in the environment can have a negative impact on the ecosystem as
a whole. It should be noted that plastic particles can be found all over the world. These particles enter
the human body through food and accumulate there.

Pros, cons and advantages of plastic materials.

Plastic products are widely used due to their positive properties and affordable price.

Products made of plastic materials have high strength. Products made of plastic materials can
withstand heavy loads. They have a number of properties:

- light weight;

- easy processing;

- aesthetic appearance;
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- good heat and sound insulation;

- the possibility of recycling and reuse.

As for the disadvantages of products made of plastic materials, it should be noted that they are
not suitable for use at high temperatures. As the temperature increases, plastic begins to melt, and as
it cools, it becomes brittle and cracks

In conclusion, we can say that although plastic products are cheap and convenient, and make
people's lives easier, they also cause serious damage to the environment. In addition, it is important
to take special responsibility when choosing plastic products that will be used for children or for food
products. It is necessary to approach the use of plastic materials consciously.

Distribution of plastic materials in the environment.

Part of the plastic waste is taken to specially designed landfills. The other, even larger part of
it, often ends up in the environment in various ways. This waste enters the soil, rivers, lakes, seas and
oceans in the form of large-sized garbage. On the other hand, this waste breaks down and spreads in
these objects in the form of smaller particles. Their sizes are so small that they are called
microparticles. Such particles enter ecosystems and have a devastating effect on the health of all
living organisms. It should be emphasized that since plastic materials are durable, it takes hundreds
of years for them to completely decompose. During this time, they accumulate and release toxic
substances. As a result, respectively, flora and fauna are seriously damaged, and then enter the food
chain.

The distribution of plastic materials in the environment occurs on land, in water bodies and in
sewers. Plastic accumulated in landfills breaks down into garbage and microparticles. Then they seep
into the soil and groundwater (Figure 1). At the same time, some of them are transported over
considerable distances by wind and rain.

A significant part of plastic substances (garbage) ends up in rivers, seas and oceans. As a result,
huge and variously sized garbage islands are formed in the oceans. Some of these islands are visible
even from space.

Some of the plastic substances (garbage) also end up in sewers. These materials - synthetic
detergents, personal hygiene products, etc.

Therefore, the accumulation of plastic waste has serious consequences for nature, ecosystems
and human health.

Thus, despite the above, plastic pollution comes from various sources, covering both land and
sea activities. It is necessary to develop effective strategies to prevent this pollution. This, in turn,
requires an understanding of the sources of pollution. Some of the main sources of plastic pollution
are disposable plastic bags, water containers of various sizes, plastic objects, etc. These have a
significant negative impact on environmental pollution when discarded.

Another reason for plastic pollution is improper disposal of waste. In this regard, garbage and
illegal dumps cause this type of waste to enter the environment.

Another reason for plastic pollution is the production of plastic itself. Thus, plastic waste is also
generated during mining operations
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Fig.1 Ways plastic gets into the soil.

The following reasons

- excessive use of various plastic containers;

- microplastic particles formed during the washing process of synthetic materials and then
entering the environment;

- industrial facilities emit plastic particles and pollutants into the water during their activities;

- urban sewage networks carry plastic waste to water bodies;

- fishing gear of fishermen remains in the seas, etc.

In general, it should be said that the study and investigation of various sources of pollution is
very important for the development of comprehensive strategies in this area in the future. Action in
this area is crucial for developing comprehensive strategies to reduce plastic use, improve waste
management practices, and reduce the environmental impact of plastic.

The impact of plastic materials on the environment. After plastic enters the environment, new
problems come to the fore. The main and most important problem is the problem of environmental
pollution by plastic materials. This problem is a complex and multifaceted problem. The daily use of
plastic materials has become one of the most urgent environmental problems of our century. A huge
amount of plastic waste is generated in the world every year. This indicates that the impact on the
Earth is large and multifaceted. Plastics penetrate every corner of the world: soils, waters and the air
we breathe are polluted. Therefore, the accumulation of plastic waste has serious consequences for
ecosystems and human health [2,5,6].

This problem is already putting people in a state of crisis. Solving this plastic crisis requires a
multifaceted approach. Multifacetedness requires certain changes in world politics and technological
innovations.

Therefore, it needs to be analyzed in detail. As products made of plastic materials decompose,
they pose a threat to the ecosystem, including soil fertility. Microplastics can remain in the soil for
hundreds of years. These are washed into the soil with toxic substances such as Bisphenol A (BPA)
and phthalates. These chemicals have hormonal effects on all living organisms. They can also cause
inflammation.
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Plastic pollution has a very serious impact on the soil. According to some researchers,
microplastic pollution in soils is greater than that in the oceans and seas [6]. The presence of
microplastics in the soil can change their physical and chemical properties. This affects plant
vegetation and the health of soil microbiology.
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DEVELOPMENT OF SPEAKING SKILLS USING DIGITAL TOOLS IN TEACHING A
FOREIGN LANGUAGE TO UNDERGRADUATE STUDENTS

URASHEVA AIZHAN NURLANOVNA
Makhambet Utemisov West Kazakhstan University, Oral, Kazakhstan

Abstract. The article investigates the effectiveness of integrating digital tools into university
EFL instruction to develop undergraduate students’ speaking skills and reduce foreign language
anxiety. The study employs a quasi-experimental design with control and experimental groups of B2-
level students enrolled in the course “Linguistic Culture and Linguistic Country”. The experimental
group was taught through the SPEAK-algorithm, which combines authentic YouTube videos for input
with Flip-based asynchronous video production, peer feedback and guided reflection. Data were
collected via pre- and post-test speaking performances assessed with an analytic rubric, the Foreign
Language Classroom Anxiety Scale, and a post-intervention perception questionnaire. Quantitative
results show significantly greater gains in overall speaking proficiency and a marked decrease in
speaking-related anxiety for the experimental group compared with the control group. Qualitative
findings confirm increased learner confidence, motivation and autonomy.

Keywords: speaking skills, digital tools, Flip, YouTube, foreign language anxiety.

English speaking proficiency has become increasingly essential for academic success and
global participation in the modern, networked world. Traditional language programs often focused
on grammar and reading, but contemporary communicative approaches prioritize spoken
communication as a core component of language competence. Despite this emphasis, many
undergraduates still struggle to develop fluent speaking skills due to limited classroom speaking
practice and high levels of speaking anxiety. Foreign language speaking anxiety is a well-documented
barrier — it discourages participation and leads students to avoid speaking opportunities. Addressing
this problem requires innovative pedagogical strategies that both increase speaking practice and
create a low-anxiety environment for learners.

In response, educators are exploring digital technologies to enhance speaking instruction.
Asynchronous video-based tools (for example, Flipgrid/Flip and YouTube) allow students to practice
speaking beyond the classroom walls, at their own pace. Such tools align with the principles of
communicative language teaching (CLT) by enabling authentic, learner-centered communication in
realistic contexts. They also offer opportunities to alleviate anxiety by letting students rehearse and
record themselves in private before sharing, thus lowering the affective filter that normally inhibits
spontaneous speaking.

This study investigated whether integrating asynchronous video platforms (Flip) and online
authentic videos (YouTube) into an undergraduate English course can improve students’ speaking
skills and reduce their speaking-related anxiety.

In modern language pedagogy, the communicative language teaching (CLT) approach
underlines authentic communication and learner interaction as key to acquisition. CLT emerged to
address the shortcomings of grammar-focused methods, emphasizing that language is best learned
through meaningful use in context. It values fluency and conveying meaning over perfect accuracy
in isolated drills. This approach establishes the importance of speaking practice in realistic scenarios,
which digital tools can help provide. As Littlewood notes, implementing CLT in traditional
classrooms can be challenging due to large classes and limited time, but technology offers new
avenues to simulate real-life communication and engage learners [1].

A major theoretical concern in teaching speaking is foreign language anxiety. Horwitz
identified communication apprehension specific to speaking as a core component of language
classroom anxiety that discourages students from participating [2]. Anxiety can steal learners’
working memory resources, hindering their ability to formulate thoughts and leading to shorter
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utterances and avoidance of speaking. High anxiety has been correlated with lower fluency and more
errors. Krashen’s concept of the affective filter suggests that when learners are anxious or stressed,
this mental filter blocks language acquisition [3]. Therefore, creating a low-anxiety environment is
crucial. Digital tools offer a way to lower anxiety: Asynchronous video assignments let students
practice speaking in private, with the ability to pause, rehearse, and re-record their speech, which
significantly reduces the pressure of real-time performance. For example, Nguyen observed that
allowing nervous EFL students to re-record video responses at home helped them focus on clarity
and pronunciation without fear of immediate mistakes [4]. This preparation leads to improved output
and confidence.

Research indicates that asynchronous video activities can substantially lower speaking anxiety.
Jibril reported that Nigerian undergraduates’ speaking anxiety decreased significantly after a 6-week
intervention using Flipgrid, as students felt more at ease speaking English in the self-paced, less
public platform [5]. In Vietnam, Tuyet & Khang observed that high school EFL learners became less
self-conscious and more confident when allowed to record their speaking responses outside the
immediate classroom context [6]. Students appreciated the privacy and time for reflection, which
boosted their willingness to speak. Overall, such digital interventions have been described by learners
as fun and motivating, reducing the fear of negative evaluation that often plagues in-class speaking.

The study employed a quasi-experimental design with a control group. Two groups of third-
year undergraduate students (N=41) enrolled in an English course titled “Linguistic Culture and
Linguistic Country” were involved. All participants were English majors at a Kazakhstani university,
roughly at an upper-intermediate (B2) proficiency level as determined by a placement test and self-
assessment (aligned with CEFR). The experimental group (21 students) received instruction
incorporating the digital tools intervention, whereas the control group (20 students) followed the
regular curriculum without the special digital enhancements. The intervention ran over 15 weeks (one
academic semester) during the spring term of 2023-2024. Both groups covered the same course
content and objectives, but the experimental group experienced additional activities via Flip and
YouTube. A pre-test was administered to both groups before the treatment, and a post-test at the end,
allowing for comparison of gains in speaking skills and changes in anxiety.

The experimental pedagogy was structured around the “SPEAK” algorithm — a five-stage
instructional cycle specifically developed for this study to integrate asynchronous video speaking
practice with authentic input. The acronym SPEAK stands for Select, Prepare, Express, Assess, and
Knowledge-build, delineating the sequence of learning activities each week:

In the ‘Select” phase the teacher selects rich, authentic language input (primarily YouTube
videos) relevant to the weekly topic. Videos were chosen to provide unscripted English usage by
native or proficient speakers, exposing students to natural pronunciation, idiomatic expressions, and
cultural context. The selected content aligned with course themes to ensure relevance, and was level-
appropriate (challenging yet comprehensible). This gave students substantial comprehensible input
in a multimodal form.

Next, students prepare by engaging with the video content through tasks that promote analysis
and reflection. For example, they might answer comprehension questions, summarize the video, take
notes on useful phrases, or discuss the content in small groups. These activities, often done as
homework or in a follow-up class session, deepen understanding of the input and help students
process language actively rather than passively watching. The prepare stage is grounded in
constructivist learning principles — learners construct knowledge by actively working with the
material. By doing vocabulary logs, identifying main ideas, or debating video topics, students bridge
the gap between input and output. This stage also boosts confidence for speaking: having analyzed
the content, students feel more ready to use the new language in their own speech. Group discussions
about the video further reduce anxiety as peers collaboratively clarify understanding, supporting each
other before individual performance.

In the ‘Express’ stage, students express themselves by producing spoken output related to the
video and the week’s topic. Each student records a short video response (e.g. a 1-2 minute monologue
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or presentation) using Flip, the asynchronous video platform. Prompts for these recordings ranged
from answering a question, sharing opinions on the video topic, to connecting the video content with
personal experience or course concepts. Crucially, Flip provides a low-pressure environment: unlike
live classroom speaking, here students can rehearse and re-record their response until satisfied. This
flexibility greatly diminishes performance stress and fear of mistakes. In this study, students were
encouraged to attempt their recordings multiple times, reflect on their performance, and submit the
take they were happiest with. The asynchronous nature meant shy learners could speak up without an
immediate audience, and all students got equal speaking time (each creating their own video). This
stage thus afforded extensive speaking practice, building fluency and confidence.

After uploading their videos, an assess stage followed where feedback and evaluation took
place. Students watched a selection of their peers’ videos (within the class’s closed Flip group) and
engaged in peer assessment and feedback using a provided rubric. In class, this was complemented
by follow-up activities such as discussing the best answers, providing constructive critiques, or having
students respond to each other’s viewpoints. The teacher also monitored the videos and occasionally
gave feedback, but a significant aspect was developing students’ feedback literacy and analytical
skills.

Finally, the cycle culminated in knowledge-build, a reflective stage. Here students were
prompted to self-reflect on their speaking performance and feedback received, with the aim of setting
goals for improvement. For example, students filled out a self-evaluation form or journal after each
cycle, noting what they did well in their Flip video and what they wanted to improve next time. They
might answer questions like: “Which aspects of your speaking have improved? What will you focus
on in the next task?” This metacognitive component was designed to consolidate learning and
enhance learner autonomy.

All participants took a speaking pre-test and post-test in a controlled face-to-face setting. These
tests involved responding orally to a prompt (similar for both groups) which was designed to elicit a
short monologue or speech on a familiar topic. The same test format was used before and after the
15-week period. Students’ performances were evaluated by the researcher (and a second rater for
verification) using an analytic scoring rubric. The rubric assessed five criteria of speaking
competence: fluency, coherence & cohesion, grammatical accuracy, lexical range, and pronunciation.
Each criterion was rated on a 5-point scale (1 = very weak, 5 = excellent), with descriptors aligned to
B2 level expectations (based on CEFR descriptors) and drawing from Brookhart’s guidelines for
formative rubrics [7]. Using an analytic rubric allowed diagnostic insight into which aspects of
speaking improved most. The total speaking score (sum of the five criteria, max 25) provided an
overall measure of speaking proficiency. Both groups’ mean scores pre- and post-intervention were
compared to evaluate improvement.

The Foreign Language Classroom Anxiety Scale (FLCAS) was administered to both groups as
a pre- and post-intervention survey to quantify students’ anxiety related to English speaking. FLCAS
is a 33-item Likert-scale questionnaire (rated 1-5) assessing feelings of tension and worry in language
class (with subcomponents like communication apprehension, fear of negative evaluation, etc.). It is
a standardized instrument introduced by Horwitz, Horwitz, & Cope and widely used in SLA research
for reliability (Cronbach’s a ~0.90) [2]. In this study, the FLCAS was given at the start of the semester
and again in the final week. By comparing FLCAS scores for each group pre vs. post, we gauged
changes in speaking anxiety levels over the semester.

To complement the quantitative data, a post-intervention feedback questionnaire was
administered to the experimental group (only) to capture their attitudes and qualitative feedback on
using Flip and YouTube. This survey, given in the last week, contained both closed-ended and open-
ended items. Five closed questions (on 5-point scales) asked students to rate their engagement,
perceived improvement in speaking, the user-friendliness of the tools, their sense of autonomy, and
overall satisfaction with the new method. Additionally, five open-ended questions invited written
comments on what students found most helpful or challenging about Flip and YouTube, and
suggestions for improvement. This mixed-methods approach to the survey was intended to yield some
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descriptive statistics (e.g. % of students agreeing the tools were beneficial) and rich qualitative
insights (students’ personal reflections). All 21 experimental participants completed the survey. The
open-ended responses were later subjected to thematic analysis to identify common themes in student
perceptions.

After the 15-week intervention, the experimental group showed notably greater gains in
speaking proficiency than the control group. On the speaking post-test, the experimental group’s
average total score (sum of five criteria, maximum 25) rose to 18.5, up from a pre-test mean of 17.1.
In contrast, the control group’s mean moved from about 16.8 to 17.2. Thus, the experimental students
improved by roughly 1.4 points (out of 25), compared to only a 0.4-point gain in the control group.
This difference suggests a strong positive effect of the digital tools intervention on overall speaking
ability. In percentage terms, the experimental group went from about 68% to 74% of the total points,
a leap that indicates a statistically significant improvement, whereas the control inched from ~67%
to 69%. Statistical analysis confirmed that the experimental group’s post-test scores were
significantly higher than the control group’s (p < 0.05), when controlling for their equivalent baseline.
No significant difference was found at pre-test (the groups started at a comparable level, as intended),
but by post-test the gap was meaningful, validating the hypothesis that additional speaking practice
with Flip and YouTube yields measurable skill gains.

Breaking down the results by rubric criteria provides further insight. Fluency (the ability to
speak smoothly at a natural pace) improved markedly in the experimental cohort. On a 5-point scale,
the experimental group’s average fluency score jumped by about +0.5 (for example, from ~3.5 to
~4.0), whereas the control group saw a marginal +0.2 increase. By the end of the semester, many
experimental students were speaking in longer stretches with fewer pauses or hesitations, indicating
greater ease of expression. Students themselves noted feeling more fluent: one mentioned in feedback,
“I can speak more continuously now without searching for words so much,” attributing it to weekly
speaking practice. Coherence and cohesion (the logical organization of ideas in speech) also
improved: the experimental group reached roughly 3.9—4.0 in coherence (up ~0.5), meaning their
post-test responses were better structured with clear introductions and conclusions, unlike some
rambling pre-test answers. Lexical resource (vocabulary usage) saw gains primarily in the
experimental group’s range of topic-related vocabulary. While the control’s vocabulary rating
stagnated around the mid-3 level (indicating no notable expansion of vocabulary), the experimental
group increased to about 3.8 on average. This suggests that exposure to new words in YouTube
videos, combined with using them in Flip recordings, helped students activate and incorporate more
varied vocabulary in their speech. Some participants explicitly mentioned learning “a lot of new
expressions and complex words” from the videos that they then tried using when speaking.
Grammatical accuracy improvements were modest for both groups (a slight uptick, as often grammar
is slower to change), but the experimental group did show better handling of complex sentence
structures by post-test (e.g. more students attempted subordinate clauses or longer sentences without
losing accuracy). Finally, pronunciation improvements were observed in qualitative terms:
experimental students demonstrated clearer articulation and intonation by the post-test, likely aided
by mimicking native speaker models from YouTube. The rubric scores for pronunciation rose a bit
in the experimental group (many reaching 4 out of 5, “generally clear, with minor L1 accent
interference”), whereas control remained around 3-3.5 (“understandable, but with noticeable non-
native pronunciation”).

These results affirm that intensive speaking practice combined with authentic listening input
can yield substantial improvement in oral skills.

One of the most striking findings of the study is the significant reduction in speaking-related
anxiety among the experimental group, as evidenced by FLCAS results and student self-reports. At
the start of the semester, both groups had comparable high-average anxiety scores (indicating
moderate foreign language anxiety on average, with many students reporting nervousness about
speaking). By the end of the intervention, the experimental group’s mean FLCAS score dropped
significantly (improved) compared to their baseline, whereas the control group’s anxiety decreased
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only slightly. Specifically, the experimental group’s average FLCAS total fell by about 10—12 points
(on the 33-165 possible range), while the control group’s fell by only ~4 points. In the experimental
group, students reported feeling far less nervous to speak in English than they did initially. Many
experimental students moved from agreeing with statements like “/ start to panic when I have to
speak without preparation” to disagreeing with or feeling neutral about them by post-test, reflecting
a real shift in comfort. In contrast, the control group still exhibited considerable anxiety signs, albeit
mildly reduced by familiarity over time.

The SPEAK approach created a safer, student-centric environment for speaking practice, which
likely led to these anxiety reductions. Students had multiple factors working in their favor: the ability
to practice privately (reducing fear of embarrassment), repeated attempts (reducing fear of mistakes),
autonomy over when and how to speak (increasing sense of control), and a supportive peer
community online rather than a high-pressure public performance. These aspects align precisely with
conditions known to lower the affective filter. The results corroborate prior findings by Tuyet &
Khang, who also saw that asynchronous video use “significantly reduced students’ speaking anxiety
over several weeks”, with learners feeling more relaxed and willing to speak [6].

These findings underscore a critical point: targeted pedagogical interventions can mitigate
foreign language anxiety, which in turn facilitates better performance. There is a bidirectional
relationship between speaking proficiency and confidence — as students speak more and improve,
they become more confident; as they become more confident, they speak even more, creating a
positive cycle. Our experimental design tried to kick-start that cycle by providing a low-stakes
speaking outlet, and it appears to have succeeded. This aligns with the hypothesis and with broader
theories like Krashen’s: lowering the affective filter (through comfortable speaking practice) enabled
more language acquisition to take place [3]. It also echoes previous empirical studies — for example,
the observation by Maclntyre and Gardner that reducing anxiety frees up cognitive resources for
language processing [8]. In our case, by reducing their fear and stress, students could focus more on
organizing thoughts and recalling vocabulary while speaking, rather than being paralyzed by worry.

The post-intervention survey and informal feedback sessions provide valuable insights into why
the digital tools were effective and how students perceived the experience. Overall, the reception was
overwhelmingly positive. All 21 experimental students (100%) responded that they found the
integration of Flip and YouTube beneficial for their learning. This unanimous approval is itself
telling: even students who might have been skeptical of technology or camera-shy at first were won
over by the end. When asked to rate whether the course was more engaging than a traditional class,
every student agreed or strongly agreed that it was indeed more dynamic and interesting with the
digital components.

Students frequently mentioned that Flip allowed them to build confidence in speaking. By
recording themselves, they could “hear my own speech and improve it ”’, which made them more self-
assured. The act of iterative recording essentially turned them into active participants in their learning,
fostering self-regulation skills. From a teacher’s perspective, this is a big win: the tool cultivated
habits of self-monitoring and revision that are often hard to instill. As learners grew more
autonomous, the teacher’s role shifted towards facilitation and feedback, aligning with learner-
centered pedagogy.

Students noted particular speaking sub-skills that improved. For instance, several commented
that Flip practice helped them with organizing their thoughts and speaking in a structured way. They
mentioned that having to respond to a prompt on Flip each week trained them to quickly outline what
they wanted to say (some even wrote brief notes or mental plans before recording) and deliver a
coherent response.

A striking outcome was how motivated and enjoyable students found the learning process.
Words like “fun”, “engaging”, “interesting” came up repeatedly in descriptions of the Flip+YouTube
approach.

Importantly, no students expressed negative feedback about using the tools — concerns like
technology issues or workload were minimal. A few did mention initial technical learning curves (e.g.
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figuring out how to upload videos or slight bandwidth issues), but they universally followed that up
with statements that it became easy and was worth it. This suggests that implementing such tools is
feasible without causing undue burden, which is encouraging for broader adoption.

In discussing these results, it’s clear that the student experience was largely positive, and their
perceptions triangulate well with the objective findings. They recognized their own improvements in
speaking, which matched the test score increases. They felt less anxious, which matched the FLCAS
data. And they enjoyed the process, which likely contributed to them investing effort (leading to
improvement — a virtuous circle). This convergence strengthens the validity of the study’s conclusion
that the SPEAK algorithm was effective.

This study set out to explore the development of EFL undergraduate students’ speaking skills
through the use of digital tools, and the results have borne out the anticipated advantages.
Implementing the SPEAK-algorithm — a structured cycle integrating authentic YouTube videos and
asynchronous Flip speaking tasks — significantly improved students’ speaking proficiency and
lowered their speaking anxiety in comparison to a control group with traditional instruction. Over the
15-week semester, the experimental students made greater gains in fluency, coherence, vocabulary
usage, and overall speaking ability, as evidenced by analytic post-test scores. Simultaneously, their
foreign language anxiety related to speaking dropped markedly, indicating enhanced confidence and
comfort in using English orally. These improvements were not observed to the same extent in the
control group, which continued with conventional pedagogy, thus highlighting the efficacy of the
digital intervention. The findings align closely with communicative language teaching principles and
SLA theories: by providing rich input, interactive practice opportunities, and a low-stress
environment for output, the intervention created conditions conducive to both skill acquisition and
affective improvement.

In conclusion, this study contributes to the growing evidence that digital tools can significantly
enhance foreign language speaking education. It validates the approach of moving beyond the
classroom’s confines to create a more expansive and student-driven learning environment.
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HNCCIEJOBAHUME U AHAJIN3 PACITPEAEJEHUA MOJIOM CEJIBJAEBBIX PbIb
B KABAXCTAHCKOM YACTH KACITUHCKOI'O MOPS

KYAHBILIEBA I'YJIHYP AMAHTAEBHA
Maructp Texuuku u Texnonoruu, QA/QC menemxep (TOO «ATCy»)
r. ATeIpay

Aunomauyus. B cmamve npusedenvl UCCACO08AHUS COCMOAHUS 3aANACO8 U  AHAIU3
pacnpeoenerus Moa00uU ceiboesvlx pvlh 8 Kazaxcmarnckou wacmu Kacnutickoeo mops. Ilonyuensi
OaHHblE NO 2UOPONO20-CUOPOXUMUYECKOMY PEXNCUMY, KOPMOBOU 0aze, COCMOAHUIO NONYIAYULL
NPOMBICIIOB8bIX U8 PblO. Yuem yucieHHocmu pvld nPo8edeH no OAHHbIM CEMHO20 108A U MPALOBO-
2UOPOAKYCMUYECKOU — CbeMKU, KOMOpble NO380AUNU  NOKA3AMb  CEe30HHOE  pacnpeoeieHue
NPOMbBICIIOBbIX PblO U UX 8UO080E pa3HOoobpasue 6 npedenax kazaxcmauckou wacmu Kacnutickozo
MOpsi.

Ilo pesynremamam uccied08anull OYeHeHo COBPeMeHHOe COCHOsHUE 3aNdc08 0CempoBblX U
OpyeUxX NpPOMbBICI06bIX pblh, 8blpabomar HayuHo-obocHosanuwvltl T[]V pouloHblx pecypcos u
PeKoMeHOayuu no payuUOHAILHOMY 8€0eHUIO NPOMbICIA.

Knrwoueesvie cnosa. Kacnuiickoe mope, cenvoesvle, M0ON00U pblb, 0ObIKHOBEHHASL KUIbKA,
KacnutiCKUuti Ny3aHoK, Kpyaio20Jl08blil NY3aHOK, O0be2N1a3blli NY3aHOK, KPY2l020/108blli NY3AHOK

Kacnmiickoe Mope ¢ HU30BBSIMM BIAJAKOLNIMX B HET0 PEK — BAKHEWIINNA BHYTPEHHHUU
peIOOX03siicTBeHHbIM BogoeM PecmyOmuku Kazaxctan. Hawubomnbiee 3HaueHue UMEIOT: U3
OCETPOBBIX — O€IIyra, OCETp M CEBPIOTA; KapIOBBIX — JICI, BOOJIA, Ca3aH;, U3 OKYHEBBIX — CYJIaK;
CEJbAECBbIX — KUJIbKH U CEIIbIU.

M3meHeHne HKOJIOTHYECKUX YCIOBUHM (3aperyiHpOBaHHME CTOKAa PEK, POCT OE3BO3BPATHOTO
BOJIOTIOTPEOIICHHUS, 3arPsI3HEHUE U T. J1.) U XO35HUCTBEHHAs AEATEIbHOCTh YeJIOBEKa 00YCIOBIUBAIOT
KojieOaHWe 3amacoB IIEHHBIX IPOMBICIOBEIX O0BEKTOB. OCOOCHHO 3HAYMTEIBHOE BO3JICHCTBHE
OKa3bIBAECT TMAPOCTPOUTENLCTBO. HapyllieHne ecTeCTBEHHOTO THIPOJIOrHYECKOro pexxuma Boiru B
pe3yabpTaTe THAPOCTPOUTENHCTBA U dKcIuTyaTanuu ['DC mpuseno k exxeromHou morepe 6omnee 180
TBIC. T IICHHBIX MPOMBICIOBBIX BHJOB PBIO. 3HAUMTETHHO YTPATHIH CBOE PHIOOXO3SHCTBEHHOE
3HaueHue peku Kypa, Cynak, Tepek, Camyp.

B cBs3u co cioxuBmIeiics reonmoauTHyeckod curyauuend B Kacnuiickom perumone, ¢
00pa3oBaHMEM HOBBIX HE3aBUCHUMBIX MPUKACTIMICKAX TOCYAApCTB, BO3HHUKIA HEOOXOIMMOCTH
pa3paboTKK Hay4YHBIX OCHOB MEKIOCYAapCTBEHHOT'O YIIPAaBJICHUS PHIOHBIM X03siicTBoM Ha Kacruun
Ha COTJIACOBAaHHOW OCHOBE. B mepByro ouepenp mojiexar yperyaIupoBaHUIO BOIIPOCHI, CBS3aHHBIC C
OTIpEICIICHUEM U YTBEPXKIECHUEM OOILEro JOMYyCTUMOTO YJIOBAa OCETPOBBIX, MOPCKUX PBHIO MEXIY
MIPUKACIIMICKAMH TOCYIapCTBAMM, CO3JAHMEM €AMHOM CUCTEMBI MO BOCIPOM3BOJCTBY U OXpaHE
OHMOJIOTUYECKHIX PECYPCOB MOPsi. B OCHOBY TOJKHO OBITH TIOJIOKEHO PaIlOHATBHOE UCIIOIB30BaHUE
OMOpecypcoB KaXKIO0TO MOPCKOTO MpOMBICIOBOro obObekta Ha ypoBHe OHAY (IIAY), HO ¢
COXpaHEHHEM IPHUHIIUIIA UCKITIOYCHHS yIIepOa 3amacam.

PannonanbHoe wHcCMonb30BaHHE OHOPECYPCOB OCHOBAHO Ha OCYIIECTBICHHM KOMIUIEKCA
MEpPONPUSITHI, BKJIIOYAIOIIUX PEryJUpOBaHUE MPOMBICIA,  MEJIMOPALUI0 HEPECTOBBIX U
MUTPALMOHHBIX YYaCTKOB, HICKYCCTBEHHOE BOCIIPOM3BOICTBO M OXpaHy PHIOHBIX 3aI1aCcOB.

B 2023 r. 111 00bEKTUBHOM OLIEHKH YUCIEHHOCTH MOJIYIPOXOIHBIX, OCETPOBBIX U MOPCKHX
ppi6 mo 3akazy Komurera priOHOTO X03s0icTBa TOO «KazaxcTanckoe ATEHTCTBO

[puxnannoit Oxonorun» (TOO «KAIID») npoBeno KOMIUIEKCHBIE MOPCKHE HCCIEI0BAHUS
KazaxcTaHcKo yactu Kacnuiickoro mopsi.

HccnenoBanne npoBOAMIIOCH B COOTBETCTBUU ¢ TEXHUYECKUM 3aJaHueM coriacHo [IpaBunam
MOATOTOBKH OMOJIOTMYECKOr0 OOOCHOBAHMS Ha MOJB30BAaHUE >KUBOTHBIM MHUPOM, YTBEPXKIEHHBIX
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[Tpukazom MuHHCTpa OKpY’KAFOIICH Cpeibl M BOAHBIX pecypcoB Pecniybnmuku Kazaxcran ot 4 anpens
2014 roga Ne 104.

[TomydeHbl JaHHBIE MO THAPOJIOTO-THAPOXUMUUECKOMY PEXKUMY, KOPMOBOI1 6a3e, COCTOSTHUIO
MOTYJISIIIUI TPOMBICIIOBBIX BHJIOB PHIO. YUET YUCIICHHOCTH PBIO MPOBEJICH 10 TaHHBIM CETHOTO JIOBA
U TPaJOBO-TUAPOAKYCTUUECKONW ChEMKH, KOTOPBIE MO3BOJMIN MOKa3aTh CE30HHOE pPaCIpeesICHHE
MIPOMBICIIOBBIX PBIO M MX BHJIOBOE pa3HOOOpasue B Mpeenax KazaxcraHckoi wactu Kacmuiickoro
MOpsL.

[lo pesynbraTtaM HccleAOBaHUN OLIEHEHO COBPEMEHHOE COCTOSHUE 3alacOB OCETPOBBIX U
JIPYTUX TPOMBICIOBBIX PbIO, BbIpaboTaH Hay4dHO-oOOocHOBaHHBIN [I/Y pBIOHBIX pecypcoB u
PEKOMEHAALNH 10 PALIMOHAJILHOMY BEACHHUIO IIPOMBICIA.

Takum 00pa3oM, KOMILJIEKCHBIE UCCIIEIOBAHUS 110 JAaHHON TeMe aKTyaJlbHbl U CBOCBPEMEHHBI,
pe3yNBTaThl UX TOCTYXKaT MH(OOPMAIIMOHHOW 0a30¥ JJI CO3MaHUS HAYYHBIX OCHOB YCTOHYHMBOTO
WCIIOJIb30BaHUsI OMOPECYpCOB TPAHCIPAHUYHBIX BOJOEMOB B COBPEMEHHBIX YCIOBHUSX, a TaKXkKe
MIPOTHO3UPOBAHUS TCHICHIIMM U3MEHEHUS ATUX MOKa3aTeIeH Ha IEPCIIEKTUBY

AHanu3 pactpeeieHus MOJIOIU PBIO

[To pe3ynbraTam uccinenoanuii 2023 roga Obl1a BEUIOBJIEHA U IIOJBEP)KEHA aHATIU3Y MOJIOJb
TaKUX BUJOB PBIO, KaK: OOJBIIETIa3blid My3aHOK, KPYTJIOTOJIOBBINA My3aHOK, KACITHUICKUI MMy3aHOK,
BOOJIa, JIell, Y4eXOHb U KuibKa. [IpoBeieHHbIe nccie10BaHus OKa3all OTHOCUTENILHO PABHOMEPHOE
pacmpe/enenre MoJioId OMMaHHBIX BUJOB phIO Ha akBaTopuu Kazaxcranckoit yactu Kacnuiickoro
MOps B oceHHMI nepuoi. OCHOBHasl 4aCTh MOJIOJU COCPENOTOUYEHA B CEBEPHO-3alaJHbIX pailoHax
MOpsL.

OO6bikHOBeHHas kuibka (Kacnuiickast Tronbka)

Pacnpoctpanena B Kacnuiickom MOpe MOYTH MOBCEMECTHO - OT FOKHBIX YacTel 0 caMbIX
CEBEPHBIX paiioHOB MOPs. B OTKpBITOM MOpe BCTpeuaeTcs MOBCIOAY, HO OCHOBHASI Macca JACPIKUTCS
HEeBJAIEeKe OT OeperoB, MOIXOIsI BECHOIO MPEUMYIIECTBEHHO K 3aMaJJHOMy U BOCTOUYHOMY Oeperam
cpeanero Kacnusi. OTcyTCTBYeT JIHIib B HANOOJIeE OCOJIOHEHHBIX YUaCTKaX MOPsI. 3aX0UT B HU30BbS
Bonru, Ypana u Tepeka, nHoraa nolHUMasiCh 10BOJIBHO BBICOKO MO TEUEHHIO. B MOpe CyliecTByIOT
JIOKaJIbHbIE CTaJa, pa3jMyarolluecss HepecTOBbIMU apeajamu. Hambosjee MHOTOYHMCIEHHO CTano
kunek CeepHoro Kacmusi, 4To cBS3aHO C OOJBINON TUIOMIAJBI0 OMPECHEHHBIX MEIKOBOIAUN H
BBICOKOW OMOJIOTHYECKON MPOTyKTUBHOCTHIO 3TOM YacTH MOps, ONpeesiieMOil OMOre€HHBIM CTOKOM
Bourn u Ypana.

Bo Bpems wucciaemoBanmii jetom 2023 1. HauOousplliee CKOIUICHHE KWJIBKH OBLIO
3aperucTpupoBaHo B kBaapaTe 73. OceHbIO KWIIbKa ObUIa 3aperucTpUpOBaHa B 7 KBaJapaTax H
coctaBmsiia 2,83-218,94 »9k3./ra. MHOTOYMCIEHHO BCTpedyajach B ONPECHEHHBIX YYacTKax,
HaXOJSIIUXCA MOJT BO3AEHCTBUEM cTOKa Bonru u Ypana.

Bonbiernassplii my3aHoK

bonpmiernaselii IMy3aHOK OTHOCHUTCA K YCTOMYMBOMY BHIY, HE HMEIOIIEMY pPAacOBBIX
otkinonennit [34-36]. I[lo cBomM pa3MepHO-BECOBBIM XapaKTEPUCTHUKAM OOJbIIETIa3bli MMy3aHOK
OTHOCUTCS K HEKPYMHBIM CenpasiM - my3ankaMm. B CeBepHom Kacnuu mosiBisieTcst B KOHIIE MapTa-
MEepBOM JIeKajie anpersi, OTHOBPEMEHHO C IOJITMHCKOM Celb/iblo, TpHU Temiieparype Bojasl 3-4°C. Xoa
pacTsaruBaeTcs Ha BECh anpesib, a B BOcTouHOoM yactu CeBepHoro Kacnust u 10 nepBoii 1ekaibl Mas.
OceHbl0 HauOOIbIIEE KOIWYECTBO MOJIOAM OOJBILIEINIAa30r0 My3aHKa ObUIO 3aperucTpUpOBAaHO B
kBajpaTtax 184 u 64. OTHOCUTENIbHAS YUCICHHOCTH cocTaBmia oT 10,78 mo 37,96 a3k3./ra B cpenHeM
20,68 sk3./ra. OcHOBHasg 4YacTh MOJIOJM COCPEAOTOYCHA B PallOHAX MOpPsS, HAXOASAIIMXCS IO
BIIMSIHUEM MPECHOBOJHOTO CTOKa, p. Bonra (pucyHok 1).

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



Impact Factor:

SJIF 2023 -5.95
2024 -5.99

&9

o
o

=0

Pucynok 1 — Pacnipenenenue u 4MCIEHHOCTH B YJIOBAaX MOJIOAM OOJBIIETIa30T0 My3aHKa
ocennro 2023 r.

Kpyriorosioblii my3aHoK

B CeBepnom Kacnuu BcTpedaeTcst HOBCEMECTHO, KPOME OIPECHEHHBIX 30H, U MPUIEPKUBACTCS
B OCHOBHOM BocTO4HOW 4YacTu Mopsi. B Ceeprnom Kacmuum nepkuTcsi HE TOJBKO B TEPUOJ
HEPECTOBBIX MWTpAlHii, HO U JIeToM. KpyrioronoBelii My3aHOK, Tak K€, KaK M OOJBIIETIa3blii
My3aHOK, OTHOCHUTCSI K TPYIIIEe MEIKUX cenpaei Kacnumiickoro mops, miuHou Tena ot 14 1o 23 cwm.
KpyrnoromnoBsliii my3aHOK Tak e SBISETCS YUCTO MOPCKUM BHJIOM, HUKOT/Ia HE 3aXOMASIIUM B PEKH.
B 1iesiom, 1o 1aHHBIM OCEHHHX YJIOBOB, KaK I0OJIOBO3pEible 0COOU KPYTJIOroj0OBOTO My3aHKa, TaK U
MOJIOJIb COCPEIOTOUEHBI B ceBepo-3anaaHoi yactu KUYKM. OTHocutenbHas YuCIEHHOCTh MOJIOIN
BapbupoBaia ot 11,31 mo 35,98 »k3./ra B CPEIHEM 15,36 3K3./ra} (pucyHox 2).
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PucyHok 2 - Pacnipenenenue u OTHOCUTEINbHAS YUCIEHHOCTh MOJIOAN KPYTJIOTOJI0OBOTO
Imy3aHKa oceHbto 2023 .
Kacnuiickuii my3aHok
Kacnuiickuil my3aHOK OTMEUYaeTCsl BO BCEM MOpE, esibTax pek Bonru u Ypana. B genste Ypana
YUCJIEHHOCTh He3HauuTeNbHa. OcHOBHBIE MecTa 3uMOBKH — FOxHbI1i u Cpegnuit Kacnuii. Becennue
HEpPECTOBBIC MWIpallid HAYMHAIOTCA B CepeAuHEe WIM KOHIEe MapTta. HepecroBble KoCSKH
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COCPEe0TaYMBAIOTCS IPEUMYILIECTBEHHO Yy 3anaiHbIx 6eperos Kacnus. MakcuManbHbli X01 0OBIYHO
OTMEYAETCsl BO BTOPOI1 MOJIOBUHE anpeds npu temnepaTtype Boabl 9-121C.

OcHOBHast 4aCcTh KOCAKOB KaCIIMICKOTO ITy3aHKa BXoauT B CeBepHblid Kacnnii, npuaepxuBasich
3anagHoi yacTu Mops. Brons BocTounoro nodepesxps (1-oB Manreimuiak, o. Kynansl) MUTpupyroT
peaKue U MaJIOUYMCIEHHBIE KOCAKH. B KOHIIE TepBoil nekanbl Mas Ipu teMmeparype Boasl 17-2301C
OTMEYaeTCs pasrap xoja ¢ 00pa3oBaHHUEM KPYIHBIX KOCSKOB, OJJHAKO, B KOHIIE BTOPOM WIJIM HaJase
TpeTbell JeKaJbl Mas KOCAKM pa3pexuBaroTcsi. MenkoBoaHas 30Ha (3-5 M) sABJIsETCS OCHOBHBIM
MUTPALMOHHBIM IIyTEM KaCIMMUCKOro My3aHKa. X0/l B OCHOBHOM 3aKaHYMBAETCS B YCThSIX IPUTOKOB
pex Bomra u Ypan. Oyenbp He0OJbIIOE KOJIMYECTBO Iy3aHKOB IMOAHMMAETCS B BEPXHIOK YacTh
JeNbTHl U Taxke pekr. Hanbosee BRICOKHME KOHIIEHTPAIIMH MOJIOAH KACTIMHCKOTO IMy3aHKa OTMEYEHBI
B 3anagHod vactu CesepHoro Kacnms B kBaapare 162, 4TO aHAJIOTMYHO AJI1 MOJIOIU JIPYTUX
CENIBJICBBIX BHJIOB PbIO. OTHOCHTENbHAS YMCICHHOCTH coctaBmia ot 10,78 mo 75,93 osk3./ra, B
cpenneM 29,31 sk3./ra (pucyHOK 3).
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Pucynok 3 - Pacnipenenenue U OTHOCUTEINIbHAS. YUCIEHHOCTh MOJIOJIA KACITUICKOTO MTy3aHKa
ocenbpro 2023 1.

[Tomy st OCHOBHOM YacTH MTPOMBICTIOBBIX BHJIOB PHIO (0€3 ydeTa OCETPOBBIX) HAXOAATCS B
CTaOMIBHOM COCTOSHUHU. VX OHONorndeckue MOKa3aTelqd HaXOATCs B MpeAesiax MHOTOJIETHHX
3HA4YCHMII.

H3MeHeHnid CTPYKTYpbl MOMYJSALMN, CBUAETEIBCTBYIOIIMX O HETaTUBHOM BO3JCHCTBUU
MIPOMBICIIa UM BO3CHCTBHS MHBIX HEOMArompusTHBIX (akTOpoB He oOHapyxkeHo. Habmronaemble
(GIIyKTyaluy YUCIEHHOCTH PBIO HOCSAT €CTECTBEHHBIM Xapakrep. B To ke Bpems TpexJeTHHUH
MaJjoBOAHBIN mepuoj p. JKailblk MPUBOAUT K OKUAAHHIO BO3ZMOYKHOTO CHIKEHHS YHCIEHHOCTU U
O6roMacchl MPOMBICIIOBBIX 3aaCOB MOIYIPOXOIHBIX PHIO B OIMKAUIIINE TO/BI.

PexoMennyetcs BBIJENEHHE OLIEHKHA PECYpCOB Celblei, KWIEeK M Kedaliel Ka3zaxCTaHCKON
yactu Kacnuiickoro Mopsi B OT/AE/bHBIC HCCIEAOBAHUS, MO CAMOCTOSATEIBLHON TeMme. YKa3aHHBIC
BUJBl KPYTJIOTOJMYHO MHUTPHUPYIOT IO aKBAaTOPUU MOPS B OCHOBHOM B OTJAJE€HHUU OT OeperoBoi
JMHHAW, IMEIOT OOJIBIINE U HEJOCTATOYHO OCBABAEMBIC 3aIaChl.
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NHO®OPMHUPOBAHHOCTD BYAYIIUX ITEJAT'OI'OB Ob HHKJIIO3UBHOM
OBPA3OBAHUUN

AYE3XAH HIYT'BIJIA HIOKAHOBHA
Crynent kadenpst buonoruu u MI1, Kokimerayckuii yuusepcuret umM. 1. Yanuxanosa,
Koxkmeray, Kazaxcran

BABEHKO OJIbI'A HUKOJIAEBHA
PhD, accucrent mpodeccopa kadeapsr buonorun u MII, Kokmerayckuii yHUBEpPCUTET UM.
L. Yanmuxanosa, Kokmeray, Kazaxcran

Annomauun. B cmamve paccmampusaemcsi ypo6eHv UHDOPMUPOBAHHOCIIU CHIYOEHMO8
0yOyuux nedaco208 06 UHKIIO3UBHOM 00OPA308AHUL U OCOOEHHOCIIAX Y4eOH020 83aUMOOeUCMBUsL C
oemvmu ¢ 0cobbiMu 00pazoeamenvHulMu nompebrnocmsamu. Llenv uccredoeanust 3axK0OUAIACy 8
8bIAGNICHUU CMEeNneHU 3HaHul cmyoenmos [-3 Kypcos o xapaxmepucmukax oemeil ¢ 0COObIMU
00pa308amMenvbHbiMU  NOMPEOHOCMAMU, A MAKdce 6 OnpedeleHUU Ux 2O0MmOBHOCMU K
npOGecCUOHAILHOMY 83AUMOOEUCBUI0 ¢ OAHHOU Kamezopuell odyuaowuxcs. B xode ucciedosanus
ObLIO BbISAGNIEHO, UMO CMYOEHMbl NPOSGIAION BbICOKULL UHMEpPeC K meme UHKIO3UU U 20MOGbl
PAa3sueamv C80U HABBIKU, eciu OYOYym cO30aHbL NOOX0OsWUe YCI08US U MeMOOU4ecKas n000epIICKdA.
Peszynemamer makoce noxazanu, umo 6yodywee nokojeHue neoazoec08 NOCHMeNneHHoO Gopmupyem
bonee 0CO3HaHHOE OMHOULEHUE K BONPOCAM UHKAIO3UBHO20 00pazosanus. OOHAKO NONyYyeHHble
OaHHble C8UOeMeNbCMmBYION 0 HeoOX0OUMOCU NPOhecCUOHATbHOU NOO20MOBKU U OmMpadoOmKu
NPaKmudeckux Hagovlkos. Takum oopazom, passumue UHKIIO3UBHOU NOO20MOBKU OYO0YUUX nedaz0208
mpebyem KOMIJIEKCHO20 No0X00d, SKIIOUAIWe20 Nepecmomp u 0OHOGNeHUe YUeOHbIX NPOSPAMM,
nosviulenue Keamuguxayuu npenooagameneti U CO30aHUE BO3MONCHOCMEU O pecylapHOuU
neoazoeuyecKkol NPaAKmuKu.

Knrwoueevie cnosa: demu ¢ ocobvimu 006pazo8amenbHublMu NOMPEOHOCMAMU, UHKIIO3UBHOE
0b6paszosaie, 0C6eOOMIEHHOCb, 0OPAZ0BAMENbHASL CPEOd, MOIEPAHMHOCb, NPUHSAMUE.

BBenenne. HKII03MBHOE 00pa30BaHKUe — 3TO cUCcTeMa 00y4eHHs, OCHOBAaHHAs Ha MPU3HAHUU
YHUKaJIbHOCTH KaX/10ro peOEHKa U paBHOM IIpaBe Ha MOJyYyeHUEe KaueCTBEHHOro oOpasoBaHus. Ero
1[eJb — CO3/IaHUE TOCTYITHOW U KOM(OPTHOM CpeJibl, yUUTHIBAIOIICH WHANBUAYaTbHbIE OCOOCHHOCTH
00y4aromuxcsi BHE 3aBUCHUMOCTH OT MX 3/I0pPOBbSI, COLIMAJILHOTO MOJOXKEHHS MJIM MICUXOJIOTMUECKUX
XapaKkTepucTHK [1].

B coBpeMeHHOM OHUMaHUH PEOEHOK ¢ 0COOBIMU 00pa3oBaTeabHbIME TOTpeOHOCTIMU (OOIT)
— 3TO peOEHOK, KOTOPOMY HEOOXOIUMBI CTEMATbHbIE YCIOBUS OOYYCHHS M BOCIIUTAHUS IS €TO
pPa3BUTHSA U YCIEUIHOW MHTErpanuu B oOuiecTBO. BBelneHue AaHHOTO TepMUHA OTpPakaeT CMEHY
aKIEHTOB ¢ (UKCAIMU OTPAaHWYCHHMN M HAPYIICHWN Ha BBISBICHHE U YIOBIETBOPEHUE OCOOBIX
o0Opa3oBaTesbHBIX TOTpeOHOCTEH. OH MOAUEPKUBACT OTBETCTBEHHOCTh IOCYIapCTBA M 00IIIeCTBa 32
CO3/IaHHE YCIIOBUHM, CIIOCOOCTBYIOIIMX PA3BUTHIO TaKuX JAeTeil. B DUHISHINU WHKIIO3UBHOE
o0pa3oBaHHE KOOPJUHHUPYETCS Ha HALMOHAJIBHOM YpOBHE, HO MECTHbIE OpraHbl HECYT
OTBETCTBEHHOCTh 3a 0OydeHuwe naereii ¢ ocoObiMu moTpeOHocTsMu [2]. IlIkomsl o6mamarot
CaMOCTOSITENIbHOCTBIO B BBIOOpE METO0B paboThl. DUHCKHUE yUUTENs BEPST B MOTEHIHAN KaX10T0
pebEHka u 00ecnevnBarOT MOJICPKKY MO TPEXYPOBHEBOH CHUCTEME: MOMOINb YYHUTENS, TTOMOIIb
CHEIMAIMCTOB M CIleluajbHas MOJAepKKa MO PEHICHUI0 KOHCHIMyMa. XapakTepHOl uepToi
SIBJISIETCSL Y4aCTHE aCCUCTEHTOB U MPUMEHEHHUE COBMECTHOTO MPETOIaBaHMs, KOT/Ia YPOK BEyT JBa
nefgarora — OOBIYHBIA M cnenuaibHbli. Takoil moaxon (GopMHUPYeT HHKIIO3UBHYIO KYJIBTYPY,
COTPYJHUYECTBO M YBAKCHHUE K MHIAUBHIyaIbHOCTH. Takum 00pa3oM, GUHCKasT MOJIEIIb CTPOUTCS Ha
B3aMMO/JICHCTBUY CIIEIIUATNCTOB, CACTEMHOCTH U PABHBIX BO3MOXHOCTSIX JIJISl BCEX YUAIIUXCA.
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Wukmo3uBHoe oOpazoBanue B CIILIA umeeT AelieHTpalin30BaHHBIN XapaKkTep U PEeryIupyeTcs
3aKOHOAATENLCTBOM [3]. OCHOBHAsi OTBETCTBEHHOCTD 3a €T0 pealM3allio BO3JI0KEHA Ha MECTHBIE
oprasbl 00pa3oBaHMs U MIKOJIbL. 3aKOH 00 00pa30BaHUU JIUII C MHBAJIUIHOCTHIO TAPAHTUPYET IETAM
C 0COOBIMH TTOTPEOHOCTSIMU OeCIIaTHOE OOYUYCHHE B «<HAUMEHEE OrpaHUIUTENbHON cpeae». B 1980-
€ roJibl ObLIa 3amyIieHa nporpamma «/nclusiony», HanpaBlieHHAs HA COBMECTHOE 0OydeHue eTeit ¢
pasnuaHBIME ocobeHHOCTsIMH. OHa TpeaycMaTpuBaia MOJACPHU3AIMIO IITKOJI, WHAWBHTYAJTN3AIHIO
oOydeHus U rocynapcTBeHHoe (uHaHcupoBaHue. 3auncienue pedénka ¢ OOII ocymecTBusiercs
gyepe3 MCUXOJIOTO-TeIarOrMYeCKii KOHCHIMYM C Y4acTHEM pPOJIWTENIeH W MeAaaroros, Ha OCHOBE
pelIeHn KOTOPOTO COCTABIISACTCS MHAUBUAYAIbHBIA 00pa30BaTENbHbIN TUIaH. BaxKHBIM 371IeMEHTOM
SBIISICTCSI COBMECTHOE TIPEIoIaBaHue — paboTa yYUTENs U CIEIHaIbHOTO Tearora B OJJHOM KJlacce.
B nenom cucrema CHIA co3naér rubkyr0 M JOCTYNHYIO CpeAy, YYUTHIBAIOIIYIO MOTPEOHOCTH
KaXXJI0ro peOEHKa.

B Kazaxcrane, onupasice Ha Konneniuio GpopmMupoBaHus HHKIIFO3UBHOTO 00pa30BaHUs, TAKKE
BBICTPAMBAETCSl CHCTEMa, HAIIPaBJICHHAs HA CO3JIaHUE YCIOBUH JUIsi 0OydeHHs AeTedl ¢ 0coObIMHU
00pa3oBaTeNIbHBIMU MOTPEOHOCTIMU [4].

Hecmotpst Ha paznuuue B MoaxoAax, BCE ITH MOACIUA OOBEAMHSCT 00mIas Maes: KaKIbIid
pebEHOK MMeeT MpaBo Ha 0Opa30BaHUE U MOJTHOLEHHOE YYaCTHE B KYJIbTYPHOU U COIIMATbHON KU3HU
obmiectBa. OOII — 3TO OTHOCUTEIBHO HOBBII TEPMHH, 3aKPEIUBIINUNICI B COBPEMEHHOM O0ILIECTBE.
3a pyOexoM OH BOILIEN B HAYYHBIA M COIMANIbHBIN 00MXO0] 3HAUUTEIHHO paHblle, 4eM B Poccun u
Kazaxcrane. Camo MOsIBJICHHE M PacTPOCTPAaHEHHE ITOTO TOHATHS OTPakaeT B3pOCIIeHHE 00IecTBa
U CTpPEeMIIEHHE OKa3bIBaTh MOMOIIb JAETSM, >KU3HEHHbIE BO3MOKHOCTH KOTOPBIX OrPaHUYECHBI
COCTOSTHUEM 3JI0pPOBbS HJIM TPYIHBIMH COITHAIBHBIMH 00CTOsTeNIbcTBAaMU. COIMYM HAYHHACT
paccMmaTpuBaTh 3a7ady HE M30JMPOBATh TAKUX JIETEH, a CO37AaBaTh YCIOBUS IS UX MOTHOLEHHOM
aJlanTaluy B KU3HHA [5].

Pe6énokx ¢ OOII ceromnss moHMMAaeTcs HE KaK «aHOMANbHBIN» WIH «HEHOPMAJIBHBIN.
CoBpeMeHHBII MMOAXO0/] TPEeAIoIaraeT 0TKa3 OT )KECTKOTO pa3/ielICHUs IeTel Ha «HOPMAIIBHBIX» U
«HEHOPMAIIFHBIX», TaK KaK TPAHUIIBl MEXIy HUMH YCJIOBHBI U MOJABUXKHBI. Jlake pu COXpaHHBIX
CIIOCOOHOCTSX PeOEHOK MOXKET JAEMOHCTPHUPOBATH 3aJIEPKKY B PAa3BUTHH, €CIU JIMIIEH JOJKHON
MOJIJICPKKH CEMbU U OOIIECTBA.

Oco6ennoctu aeteit ¢ OOII mposBISIOTCS Kak B OMOJIOTUYECKOM, TaK U B (PU3UOJIOTUUECKOM
pa3BuTHH. buomormdeckue OCOOCHHOCTH YEJIOBEKa — 3TO BPOXKIAEHHBIE HIU NPUOOPETEHHBIE
XapaKTepUCTUKU OpraHu3Ma, BIHSIOMNE Ha (PU3NUecKoe, CEHCOPHOE U IIcuXuyeckoe pa3Butue. OHu
MIPOSIBIISIIOTCS. B PA3NIUYUSX CTPOCHHS U PabOThl OPraHoB U cucteM. HapymieHus ciyxa CBS3aHBI C
MOBPEXKACHUEM OpPraHoOB CjlyXa WJIM BOCHPUATHS 3BYKOB. DbIBalOT BpOXIEHHBIMU U
MPUOOPETEHHBIMH, TIPOSIBIITIOTCSI B BUJE TYTOYXOCTH WJIHM TTYXOTHI. J[JIsI KOPPEKIUU HCIONB3YIOT
CIIyXOBBI€ aImnaparthl 1 )KeCTOBBIN s3bIK. HapyiieHus 3peHust BOSHUKAIOT MIPH OTKJIOHEHUSX B paboTe
rJ1a3 Win 3putensbHoro Hepa. OCHOBHBIC BB — OJIM30PYKOCTh, JAIBHO30PKOCTh, ACTUTMATU3M,
cienota. Koppektupyrorcs oukamu, IMH3aMHU, CTIEIUaIbHBIMU ycTpoiicTBaMu. Hapyiienus onopHo-
JBUTATEILHOTO ammapara OrPaHWYMBAIOT ABMKCHUS H3-32 MPOOJIEM C KOCTSIMH, MBIIIIAMHU WIIH
HEpPBHOM cHCTEMOH (Hampumep, NETCKHHA IHepeOpalibHbId mapanud). TpeOyroT peabuimuTanuu u
TEXHUYECKHUX CPEICTB MOAAepKKA. OCOOCHHOCTH IEHTPAILHOW HEPBHOW CHCTEMBI BIIHMSIOT HA
MBIIUICHHE, AMOLMU U moBefeHue. Crofa OTHOCATCS ayTU3M, JMHIICICHS, 3a/epiKKa pa3BUTHUA,
CUH/IPOM JAePUINTa BHUMAHUS U TUTICPAKTUBHOCTH. bruomornyeckne 0COOEHHOCTH HE OINPEACIISIOT
JUYHOCTb, & JIHIIb TPEOYIOT MHIWBUIYABHOTO TOX0/a B MEIULIMHE, 00Pa30BaHUM U COIMAIBLHOM
chepe.

Ou3noI0rnYecKue 0COOEHHOCTH BBIPAXKAIOTCS B MOBBIIICHHOW YTOMIIIEMOCTH, 3aMEJICHHOM
TEMITe BOCIIPUATHS M TiepepabOoTKH WHQPOPMAIMH, OTPAHHMYECHHOW JBUTATEIHHOW AKTHBHOCTH, a
TaKk€ B HEPaBHOMEPHOCTU Pa3BUTHUS OTAENbHBIX (PYHKIMU opraHu3ma. BaXHO OTMETUTH, YTO Y
TaKAX JeTeld YacTo HaOMIOHAroTCsA CIeMU(pUUECKUe OCOOCHHOCTH CEHCOPHOTO BOCHPHUSITHS,
HampyMep TOBBIIICHHAS YyBCTBUTEIBHOCTh K 3BYKY, CBETY WM TaKTUJIbHBIM Pa3IPasKUTEISIM.
Takum obpazom, netu ¢ OOII TpeOyIOT CO3TaHus CIICIHATBHBIX YCIOBHIA 00YUSHUS] U BOCTIMTAHUSA,
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KOTOpBIE MTO3BOJIAIOT MAKCUMAIILHO PACKPBITH UX MOTEHIIMAT U 00€CIIeYNTh YCIEeIIHYI0 HHTETPALIUIO
B 00pa30BaTEIbHYIO U COLUAIBHYIO CPELy.

VYuutbiBas BCIO aKTyaJdbHOCTh JAaHHOM mMpoOJeMbl, B HBIHEUIHEE BpeMs CTYJEHTHI,
o0yyJaromuecs: Ha MeJarornYeckKux CIenUaTIbHOCTIX, HE MPOCTO 00s3aHbl 3HATh 00 MHKIIIO3UBHOM
o0Opa3oBaHuM U ocoOeHHOCTAX ydeOHoro B3ammozeiictBus ¢ netbMu ¢ OOIL, HO U uUMeETh
MIPaKTUYECKUM onbIT. L{eabpt0 JTaHHOTO HCcCae0BaHts CIIYKUIIO BBIIBUThH CTEIIEHb OCBEIOMIIEHHOCTH
CTYIEHTOB OyAylIMX MeaaroroB o xapakrepuctukax nereit ¢ OOII, a Takxke ompenenuTh UX
TOTOBHOCTB K IPO(eCCHOHATLHOMY B3aUMOJICHCTBHIO C IaHHOW KaTeropuei 00yJarommxcs.

MeTtoauka. B xo/e uccnenoanus st cOopa SMOUPUIECKUX TAHHBIX ObLIT UCIIOIB30BaH METO/T
orpoca. HccrienoBanue mTpoBOAMIOCH B OHJIaiH-popmaTte cpeau cTylaeHToB Kokimerayckoro
yHuBepcureta uMmenu I, YanuxanoBa B TeueHue oceHHero cemectpa 2025-2026 yyeOHoro ropaa.
Omnpoc umen 100pOBOBHBIA M AHOHUMHBIN XapakTep. [lepes HayamoM ydacTusi pecCrioHIeHThI ObUTH
O3HAKOMJICHBI C IIEJIIMU U 3a/ladyaMH HCCIIEOBAHMS, a TAaKXKe C TrapaHTHEell KOH(PUACHIIUATbHOCTH
MPEOCTaBIIEMbIX MU JIAaHHBIX. AHKETa JIJIsl OIpoca BKIOYaia B ce0s 12 BOmpocoB, U3 KOTOPHIX
TOJIBKO 2 BOIIPOCAa KacaluCh BO3PAaCTHOM M TE€HAEPHOW NPHHAUIEKHOCTH PECIOHIEHTOB, a
ocTajJbHbIe OBLIM HamNpaBiI€Hbl HA BBISIBICHHE OCBEJOMJIEHHOCTH CTYJIEHTOB 00 HHKIIO3UBHOM
obpaszoBanuu u aetsax ¢ OOIL Pe3ynbTaThl onpoca CTaTUCTUYECKH 00pabaThIBAINCH.

Pe3yabTaThl U X obcyxaenue. st 6onee rirybOKoro moHUMaHUS TEMbI ObUT pacCMOTPEH
YPOBEHb 3HAaKOMCTBA PECIIOHJIEHTOB C MOHITHEM HHKIIIO3UBHOIO 0Opa3zoBaHMA. J[aHHBIA BOIpOC
MO3BOJIUJI  OIIPEAENUTh, HACKOJbKO OyayliMe IMeJaroru IOHUMAlT 3HA4Y€HHEe U CYLIHOCTh
MHKJIFO3UBHOT'O O0YUYEHHS.

[TosnydyeHnHble pe3ysbTaThl OKa3aIH, YTO MOHITHE MHKIO3UBHOIO 00pa30BaHMs M3BECTHO HE
BCEM CTyAeHTaM B paBHOH creneHu (Pucynox 1). Hanbomnbmas yacts (58% ONMpPOIIEHHBIX) JHIIb
YaCTUYHO 3HAKOMBI C JAHHON TEMOU U UMEIOT oO0liee NMpeAcTaBlIeHue, He B/IaBasCh B MOAPOOHOCTH.
27% pecnoHJEHTOB COOOIIMIM, YTO XOpPOIIO OPUEHTHUPYIOTCS B 3TOM BONPOCE M CHOCOOHBI
00BICHUTH ero conepxanue Apyrum. OmaHako 11% cTyaeHTOB NpHU3HATINCH, YTO BIIEPBBIC CIBIIIAT O
TaKOM IIOHATHH, a TOJNBKO 4% YBEpEHHO BIJIAJECIOT 3HAHUSAMHU U MOHUMAIOT CYTh WHKIIIO3MBHOIO
nmoaxoza B 00pa3oBaHUH.

B YacTHYHO 03HOKOMICH(a),HMEI0
obiIIee IpeacTaBICHHE

® [TOMHOCTEIO O3HOKOMIIEH(a), MOTY
0GBACHHTD APYTHM

CoBceM He 03HOKOMIIEH(a), BIEPBEIE
CITBIIITY

B J[a, TOYHO 3HAIO

Pucynox 1. YpoBeHb 03HAKOMIJICHUS CTY/ICHTOB C MIOHATHEM «UHKJIIO3UBHOE 00Pa30BaHUE)

OTO CBHUIETENBCTBYET O TOM, YTO, HECMOTPS Ha POCT BHUMaHMs K BOIPOCAM HHKIIIO3UH,
YPOBEHb OCBEOMIIEHHOCTH CTYAEHTOB OCTaETCS HEJOCTATOYHBIM, OCOOEHHO Ha 1 Kypcax, He CMOTps
Ha TO, YTO CTYJIEHTHI YK€ Ha 1 Kypce MpoXoST HENPEPHIBHYIO NEAATOTNYECKY0 IPAKTUKY B IIKOJIAX.
3TO MOXKET OBITh CBA3aHO C TEM, YTO T€Ma MHKJIIO3UBHOTI'O 00pa30BaHuUs [TOKa HE 3aHUMAET IPOYHOTO
MecTa B y4eOHBIX JIUCLUMIUIMHAX CTYAEHTOB | Kypca, a TakKe C OIpaHMYEHHBIM KOJHMYECTBOM
IPAKTUYECKUX NPUMEPOB M OOCYXKJIEHHH Ha 3aHATHUAX [0 CMEXHBIM AMCLUIUIMHAM Yy JaHHbIX
CTYZIEHTOB. B TO e BpeMs HaJMuue IPyIIbl CTyACHTOB, KOTOPBIE XOPOILIO IOHUMAIOT JAaHHOE
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HaIpaBlIeHHWE, TOBOPUT O TOM, YTO KO 2 U 3 KypCy CTYJIEHThl HAUMHAIOT JIy4llle OPUECHTUPOBATHCS B
JTAHHOM TEeMAaTHKE.

CnenoBatenbHO, MOXHO CJelaTh BBIBOJA, 4YTO JJIS MOBBIIIEHUS HH(YOPMUPOBAHHOCTU
CTYJICHTOB Ba)XXHO aKTHBHEE BKJIIOYATh BOMPOCHI WHKIIO3UM B 00pa30BATENbHBIC TUCIMILTAHBI,
OpPraHU30BBIBATH UHTEPAKTUBHBIC JICKIIUU, TUCKYCCUH U BOJIOHTEPCKHE MPOEKTHI, HauMHasi ¢ 1 Kypca.
D10 MOMOXeT C(HOPMUPOBATH Y OyAYHIMX MMEJAroroB M CICIHAIUCTOB YCTOMYHUBOEC MOHUMAHUE
MIPUHIIUIIOB PaBEHCTBA U JOCTYMHOCTH 00pa30BaHuUs /Ui BCEX.

OnpeneneHre ypoBHS HHPOPMHUPOBAHHOCTH CTYACHTOB 00 MHKIIFO3UBHOM OOpa30BaHUU I10
mKaie oT 1 10 5 mo3BOJMIIO BBISIBUTH UX 3HAHUS O KIIFOUEBBIX MPUHIIMIIAX UHKIIIO3UBHON MPAKTUKU
Y OICHUTH TOTOBHOCThH OyAyIIHMX IeaaroroB k padore ¢ nerbMu ¢ OOIl. AHanu3 TaHHBIX MOKAa3al,
YTO y OOJBIIMHCTBA CTYJIEHTOB HalOuonaeTcss 6a30BbI MU OrpaHUYCHHBIH YPOBEHb 3HAHUU 00
WHKJIIO3UBHOM 00pa3zoBaHuu: 23% pecroHACHTOB yKa3ajiH, YTO COBCEM HE 3HAKOMBI C 3TOM TEMOH,
26,2% — 3HaroT Maio, 29,5% — 3Hal0T HEMHOTO, 6,6% OTMETHJIU, YTO XOPOIIO 3HAKOMBI, U TOJBKO
14,8% pecTOHICHTOB OLICHUBAIOT CBOM 3HAHUS KaK OTIUYHBIC. DTH PE3yIbTAaThl CBUICTEIBCTBYIOT O
HEOOXOJIMMOCTH YCHUJICHHOTO BKJIIOYEHHS TEM [0 HWHKIIO3MBHOMY OOpa3oOBaHUIO B y4eOHBIN
MIPOIIECC, MPAKTHYSCKHUX 3aHATUN U TUCKYCCHH, YTO IMTO3BOJIHUT MOBBICUTHh KBATU(UKAIMIO OYTyIITUX
MeJaroroB U copMUpPOBATH YCTONUMBEIE HABBIKU PAOOTHI B MHKIIO3UBHOM Cpeie.

[Tpu oTBeTe Ha Bompoc aHKeTHl «C Balleil TOYKU 3pEHUS, YTO MeEMIaeT OOIIEeCTBY NPUHUMATh
JeTel ¢ 0coObIMU 00Pa30BaTEIBLHBIMU MMOTPEOHOCTAMHU?», OOJIBIIIE BCETO CTYNEHTOB (47%) CUUTAIOT,
YTO 00IIIECTBY MEIIAIOT CTPax U cTepeoTurbl (PUCYHOK 2). DTO MOKa3bIBaeT, YTO MHOTHE JI0 CUX TIOP
C OCTOPOKHOCTBIO OTHOCcATCA K AeTaMm ¢ OOII, He moHMMAaKOT, Kak MPaBUIBHO ce0sl C HUMU BECTU
unu npocto 6ositcs. [To 23% ompomeHHBIX OTMETUIIM, YTO HE XBaTaeT CIEIUAIMCTOB, KOTOPHIC
MOTJTIU OBl TIOMOTaTh TAKUM JETAM, U HEIOCTaTOK WH(POpMAlMK 00 MHKIFO3MBHOM OOpa30BaHUH U
€ro 1eNsix, COOTBeTcTBeHHO. Hebomnbias yacts (7% pecnoHAeHTOB) Ha3Baja JIpyrue npuuuHel. B
[eJIOM MOKHO CKa3aTh, YTO OCHOBHAs Mpo0JieMa — 3TO HEMOHUMaHWe U HEeJ0CTaTOK 3HaHui. Jlroau
Majo OCBEJAOMJICHBI O TOM, KaK Ba)KHO NMPUHUMATHh BCEX JIETCH PaBHBIMH W HE3aBHCHMO OT HX
ocobeHHocTeil. UTOOBI WM3MEHUTH OTHOIICHHWE OOIIECTBa, HYXXHO 4Yalle TOBOPUTH 00 ATOM,
OOBSACHATH, YTO MHKJIFO3UBHOE 00pa3oBaHHUE JAaET paBHBIC BO3MOXKHOCTH JUISI BCEX, U MOKA3BIBAThH
MOJIOKUTETHHBIE TIPUMEPBHI.

B HegoctaTok HHpOpMAIHH
® CTpax H CTEPEOTHITEI

= HegocTaToOK CIIEITHATHCTOR

u Jlpyroe

Pucynok 2. OcBeJOMJIEHHOCTb CTYAEHTOB 0 npobsiemax npunsatus aeteit ¢ OOII B o61ecTse

[Ipu ompoce CTYIEHTOB OTHOCHTENHHO TOTO, JIETH C KaKMMHM HApyIICHUSMU OTHOCATCA K
kareropuu nereit ¢ OOIIl (Pucynok 3), BbIACHWIOCH, 4YTO OoJiblie Bcero CTylaeHThl (45%
OTIPOIIIEHHBIX) BBIICTSIOT JAETEeH C MpoOJIeMaMH TMCHUXOAIMOIMOHAIBHOTO Pa3BUTHA. JTO MOXKHO
OOBSICHUTH TEM, YTO UMEHHO TaKWe JICTH Yalle BCTPEYAIOTCS, W UX OCOOCHHOCTH 3aMeTHee JUIS
OKpyXarommux. Jleteii ¢ HapyIIeHUsIMHU OTIOPHO-ABUTaTEIBHOTO ammapaTa, 3peHuUsl U ClTyXa OTMETHIIN
36,7%, 28,3% wu 26,7% ONPONMIEHHBIX CTYJEHTOB COOTBETCTBEHHO. JlaHHBIE pPE3yIbTATHI
JEMOHCTPHUPYIOT TO, YTO OyAYIIHE TEIarory B I[EJIOM OCBEIOMIICHBI O Pa3HBIX KaTETrOPUSIX JIETEH C
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OOII, HO ux 3HaHUsA BcE emé He moiaHbe. [Ipo ogHuUX 3HAIOT OOJBIIE, PO APYTHX — MEHBIIE. ITO
CBUJCTEILCTBYET O TOM, 4YTO OYIYIIMM YYHUTEIsM HYXHO OOJbIlE BHHUMAaHUS YACTSATh
WHKJTIO3UBHOMY O0YUYEHUIO U TOHUMAHUIO 0COOCHHOCTEH TaKuX ACTEH.

C HapyLweHWam 3peHns

C HapylueHnem cnyxa

C npoGnemamu onopHo-
[ABWraTensHoro annapara
C npobremamm ncuxo-
3MOUMOHANBHOTO PasBUTA

22 (36,7 %)

27 (45 %)

Pucynok3. OcBe1OMIEHHOCTh PECIIOHAEHTOB 0 KaTeropusax aereit ¢ OOII

Ha Bompoc «Kak BbI cumTaere, Kakue CBEICHHS O ACTAX C OCOOBIMH 00pa30oBaTEIHHBIMH
noTpeOHOCTAMU HauboJiee BaKHBI ISl OyAyIIMX NENaroroB?» MHEHHE CTYJIEHTOB OBbLIO HE
OJIHO3HAYHBIM. 3HauuTeIbHAs 4YacTh pecrnoHacHTOB (40%) BbiAenNMIa ydeOHYIO TpOrpamMmy H
aJanTanuio 00pa3oBaTEIHLHOrO IMPOIecca, YTO OTpakaeT MOHMMAHHWE BAXKHOCTH OpraHU3alud
3aHITHI 1 00ecTieueHus JOCTyTHOCTH yueOHoro MaTepuana ais aeteit ¢ OOIT (Pucynok 4). Metoabt
MOJICPKKH B Kj1acce ObLIN oTMeueHbI 38,3% pecroHIeHTOB KaK 3HaYUMBIE, B CBSI3U C TEM, UTO OHU
MO3BOJISIIOT 3(G(HEKTUBHO MPUMEHATh WHAMBUAYAJIbHBIC TMOAXOABI M CO3/aBaTh OJIATOTPHITHYIO
00pa30oBaTeIIbHYIO Cpeay s Kaxaoro pedéHka. Mcmonp3oBaHUE COBPEMEHHBIX TEXHOJOTHUH IS
oOydeHus Takke MpuBIekiIo BHUMaHHEe 30% OMNPOIICHHBIX CTYACHTOB, MOCKOIBKY HU(POBBIE
WHCTPYMEHTBl W QJaNTUBHBIC MPOTPAMMBI JIOMOJHSIOT TPATUIUOHHBIC METOABl M ITOBBIMIAIOT
s dexTuBHOCTS 00ydeHus. Kpome Toro, pecCioHAEHTHl OTMETUIN Ba)XXHOCTh MCTOpPUHM ycmexa u
pUMepoB, a Takxke Apyrux ceeaeHuil (20% u 3,3% COOTBETCTBEHHO), YTO CBUJIETEIILCTBYET O
CTpEMJICHUH BUIETHh MPAKTUYECKUE pe3yNbTaThl M TOTy4YaTh OPUEHTHPHI g CcBoed Oymyiiein
Mearormueckoil JeATeIbHOCTH. B 1e0M 3TO CBHIETEIBCTBYET O TOM, YTO OYIyIIUe Teaaroru
HUMEIOT pa3InYHbIe MPECTABICHUS O TOM, YTO HE0OX0AUMO UM Uit 3 (HEeKTUBHON pabOTHI C AETHMHU
¢ OOIL

YuyebHble nporpaMMel 1

24 (40 %
afganTaLum

WcTopum ycnexa v npuMepil 12 (20 %)

MeToobl Nnooaep#KM B Knacce 23 (38,3 %)

COBpEMeHHbIe TEXHOMOrMKM anAa

. 18 (30 %)
0oyHeHWA

Opyroe: —2 (3,3 %)

Pucynox 4. YpoBeHb 3HaHUI CTYy/I€HTOB O TOM Kakue cBefeHus o aersax ¢ OOIl nauboree
BaXKHbI JUIs1 Oy TyIUX II€1aroroB

[Ipu ompoce CTYIEHTOB OTHOCHUTEIBHO TOTO, Kakue NEWCTBUS JIOJDKEH NpeaIpUHUMATh
YUUTENb B Kiacce, rae ooyuyaercs pedbenok ¢ OOII (PucyHox 5), BBIICHUIOCH, YTO OOJIBITUHCTBO
pecriongeHToB  (60%)  cuMTalOT  TPUOPUTETHBIM  CO3JaHUE  J10OpOXKENaTeNbHOM U
MOAJICPKUBAIOIIEH aTMOCc(ephl, MOAYEPKUBAS BAXKHOCTH KOMGPOPTHOT'O COLUAIBHOTO U
AMOIIMOHAIBHOTO KiauMata juis peoénka. Okazanue uHAMBUAYadbHOU nomomu aeTsMm ¢ OOII B
yaeOHOM miporecce oTMetunu 29% pEeCnoHIEHTOB, YTO CBHJIECTEIBCTBYET O IMMOHUMAaHUU

HEOOXOAMMOCTH aJalTaiuyd Y4eOHBIX 3aJaHuil 1MojJ ocoOeHHocTH pebéHka. HeoOxommmocTh
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MOJIJIEP>KKU CO CTOPOHBI KOJIJIET Mpu3Haiu ToJbKo 10% pecrioHeHTOB, YTO MOXKET yKa3bIBaTh Ha
BBICOKYIO OCBEIOMIICHHOCTHh CTYJIEHTOB O MPO(ECCHOHAIBHOW OTBETCTBEHHOCTH IeIarora M
3HAYEHHWH COTPYIHHYECTBA. 1% OMPOIICHHBIX 3aIBUJI O TOM, YTO HE 0OpaIaeT Ha 3TO BHUMAaHHUSI.
Takum o00pa3oM, MOXHO CJenaTh BBIBOJ, YTO OyAylIMe TMEeAarord B TEPBYK OYepeab
OPHEHTUPYIOTCS Ha CO3/IaHUE MOIEPKUBAIOIEH Cpe/ibl U MHIUBUAYaTbHBINA TOAX0/ K peOSHKY C
OOII, neMoHCTpUpPYS MIOHUMAHKE KIIOUEBBIX MPUHITUIIOB UHKIIO3UBHOTO 00pa30BaHMs.

1%

m Co3gaBaTh JOOPOKENaTEIbHYIO

H TIO/I/IeP/KHBAFONIYEO
aTrMocdepy B KIacce

B OKa3pIBaTh HHIHBHIYATBHYIO
TTOMOIIE peGeHKY B yiueOHOM
Tporiecce

¥ Hy/KOaThCA B IOIISPIKKE
KOILTer

B He oGpaman(a) BHEMaHHA

Pucynok 5. MHpOpMHpPOBAaHHOCTH CTYJIEHTOB O HEOOXOIUMBIX AEHCTBUSX Ieaarora B
Kiacce, rae odydaercst pederHok ¢ OOIT

[Ipu oTBeTe Ha Bompoc «CuuTaeTe I Bbl, YTO MHKIFO3UBHOE 00OpPa30BaHKE Pa3BUBACT y JIeTEH
TOJICPAHTHOCTH U JIpYKeNooue?» pecrmoHAeHTHI ¢ 1 1o 3 Kypc, 00ydJaromuecs 1o mneaarorndecKum
CHEIHMALHOCTSIM, OTMETHJIM, YTO WHKIIO3MBHOE OOpa3oBaHHE WrpaeT 3HAYUMYIO pOJIb B
(bOopMUPOBaHUM TOJIEPAHTHOCTH U JApYXKenoOuss B obOpaszoBarenbHOM cpene. [lo muenuto 51%
OTIPOIIIEHHBIX, NaHHBIA QopmaT oO0yueHHs oOecmeurBaeT BO3MOXXHOCTh PACHIMPEHUS OIbITa
B3aUMOJICHCTBUSL C YYalllUMHUCS, HUMEIOIIMMH pa3jnyHble 00pa3oBaTeibHbIE M COLUAIbHbBIE
MOTPEOHOCTH, YTO CIIOCOOCTBYET PA3BUTHIO YBAKUTEIHHOTO OTHOIICHHS M KOMMYHHKATHBHBIX
HaBbIKOB. OHU MOJIHOCTHIO COTJIACHBI C JAHHBIM CYKJI€HUEM, TOAUEPKHUBAs], YTO UHKITIO3UBHAS cpe/ia
YCHUIIMBAET COIUANBbHBIE KOHTAKTHI 1 CITIOCOOCTBYET (POPMUPOBAHUIO TTO3UTUBHOTO MEKITMIHOCTHOTO
ombiTa. B TO *e Bpems 33% CTyneHTOB 3aTpyJAHWIHCH N1aThb OJHO3HAYHBIA OTBET, YTO MOJXKET
OTpa)kaTh HEJIOCTATOYHYIO BKITFOUEHHOCTH B MPAKTUKY WHKITIO3UBHOT'O 00OPa30BaHUS HITH OTCYTCTBUE
YBEpPEHHOCTH B ero 3¢ dekTuBHOCTH. 11% pecroHIeHTOB BhIpa3WIN OTPHUIATEILHOE OTHOIICHUE K
JAaHHOMY YTBEP)KIEHHUIO, YTO, BEPOSTHO, OOYCJIOBIEHO BIHUSHHUEM CTEPEOTHIIOB, OTCYTCTBHEM
MOJIOKUTEIBHOTO MPAKTUYECKOTO OMbITAa TUOO HEIOCTATOUYHBIM YPOBHEM HH(DOPMHPOBAHHOCTH O
COBPEMEHHBIX UHKITIO3UBHBIX Mo1xoaaX. [Ipu a3ToM 5% ompoIeHHbIX 0000 OTMETHIIN BBIPAKSHHBIN
MOJIOKUTENbHBIA  d(PQPEKT HMHKIIO3UM, CBS3bIBas €ro C 3aMETHBIM YJIYyYIIEHHEM HaBBIKOB
COTPYIHUYECTBA, COIMAILHOW ananTallid W CO3JaHUEM OJaronmpHUsSTHOTO TCHXOJIOTUYECKOTO
KJIUMaTa B y4eOHOM KOJIJICKTUBE.

W ITonHOCTHID COTIACEH

B 3aTpYOHAIOCE OTBETHTE
HTomHOCTRED HE COTTaceH
= [Ta. CHIILHO
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Pucynok 6. MHeHuE pECHOHJIEHTOB O BIUSHUM HWHKIIO3UBHOTO OO0pa3oBaHMs Ha
(dhopMuUpOBaHUE TOJICPAHTHOCTHU U JAPYKEIIOOUS y IeTEH

[Ipu ananm3e oTBETOB Ha BoOmMpoc aHKeTHl «[lo BamemMy MHEHHIO C KaKHMH MpoOJieMamMu
MOTYT CTOJIKHYTBCS] YYUTEISI U CTYICHTHI-ITPAKTUKAHTHI B MHKIIIO3UBHBIX Kilaccax?», BBISICHUIOCH,
q10 25% CTYAEHTOB OTMETHJIM OOJBIIOE KOJUYECTBO YUYCHUKOB, YTO 3aTPYAHSECT
WHJMBHUAYaJbHBI KOHTPOJb M pachpeneieHue BHUMaHus nenarora (Pucynok 7). Hemocratok
y4eOHBIX MaTepuasoB OTMETHJIU 17% ONpOMIEHHBIX, YTO OTPAaHUYMBAECT BO3MOKHOCTH IS
nonHoueHHoro o0yuenus aeteit ¢ OOIL. CiioxkHOCTH B OpraHu3aluy WHIUBUYATbHOTO MOAX0/a
yKa3aJio OOJIBIIMHCTBO PECTIOHACHTOB (55%), 9TO SBIISIETCS OJHON M3 CaMbIX 3HAUUMBIX MTPOOIIEM,
TaK KakK ycnernrHoe o0y4eHue B MHKJIIO3UBHOM Kilacce TpeOyeT aganTalii METO/IOB U COJEPIKaHUS
Mo/ KKJIO0TO yYeHUKA. 3% pPECIOHICHTOB BBIICIMIN HEAOCTATOK aCCUCTEHTOB-TIEAArOroB, 4TO
YCIIOKHSIET OKa3aHUe JOMOJHUTEIBHON MOAIEPKKH ACTIM, HYXIAIOMIUMCSI B HHIAUBUAYAIbHOM
COTIPOBOXKICHUH.

B bonbwoe KomMyecTso
YHEHUKOB

B HeoCTaToK y4eBHbIX
MaTepuanos

@ CNnoMHOCTH B
WHAUBUAYANbHOM

noaxoAg

B HepocTtatok
aCCHCTEHTOB Nenarora

Pucynok 7. MHeHue pecrioHAEHTOB O Mpo0ieMax ¢ KOTOPHIMH MOTYT CTOJIKHYTbCS YUUTENS
U CTYACHTBI-MPAKTUKAHTHI B MHKJIFO3UBHBIX KJIaccax

PesynbpTathl ompoca CBUAETENBCTBYIOT O TOM, YTO CTYACHTHI OCO3HAIOT MPEUMYIIECTBA
WHKJIFO3UBHOTO OOpa3zoBaHusi M ero BiausHue Ha pasButue aeteil ¢ OOIl. CormacHo JaHHBIM,
pa3BUTHE SMMATHH W MOHUMAHUS OTMETUIH 23% CTYyIEHTOB, YTO OOBSICHSIETCS MX OCO3HAHHEM
HEOOXOIUMOCTH (POPMHUPOBAHUSI TOJEPAHTHOTO OTHOIIECHUS M CIIOCOOHOCTH COIEPEKUBATH
CBEPCTHHUKAM C Pa3IMYHBIMU 00pa30oBaTeIbHBIME MOTpeOHOCTsIMU (PUCYHOK 8).

N Pa3BHTHE SMIIaTHH H MOHHMAaHHA
u YJI}"‘IH.ICHHE COIHAaIbHBIX HaABBIKOB
= PaBHEBIE BO3MOKHOCTH AT BCEX

oeTcH

B JIpyroe

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95
2024 - 5.99

Pucynok 8. OtBeThl pecrnoHIeHTOB Ha Bompoc «C Bamed TOYKHA 3peHUus, 4To MAaéT
WHKJI0O3UBHOE 00pa30BaHUE»

Viydienne conuanbHbIX HaBBIKOB BbIOpanu 30% pecrnoHeHTOB, YTO OTPa)KacT NOHUMAaHHE
CTYACHTaMH TOT'0, YTO MHKJIIO3UBHAs Cpelja CIIOCOOCTBYET pPa3BUTUI0 KOMMYHHMKATUBHBIX YMEHHUH,
COTPYJIHMYECTBA M COBMECTHOI'O B3aMMOJAEWUCTBHUA B KoJulekTHBe. (OOecreueHue paBHBIX
BO3MOKHOCTEH i1 Bcex aereil ykazamu 44% CTYIEHTOB, YTO JIEMOHCTPUPYET UX IHOHUMaHHE
KITIOYEBOTO MPUHIIMTIA HHKIFO3UBHOTO 00Pa30BaHUs — IOCTYITHOCTH M CIIPABEIJINBOTO OTHOIICHHS K
Kax1oMy ydeHuky. Hakosel, mpouue acnekTbl oTMeTHIIM 3% CTyIEHTOB, YTO MOXET BKJIKOYaTh
WH/IMBU/yalbHbIC HAOJIONCHUS W JOMOJHHUTEIbHBIC MOJOXKHUTEIbHBIE dPPEKTHl WHKIFO3UBHOTO
00yuyeHHsl, KOTOpPbIE CTYAE€HThl CUUTAIOT 3HAUUMBIMU. B 11€710M, 3TH pe3yiIbTaThl MOKA3bIBAIOT, YTO
OyAylye Tenarorn OCO3HAIOT MHOTOTPaHHBIE NPEUMYIIECTBA HHKIIIO3MBHOTO OOpa3oBaHHS U
IIOHUMAIOT €ro Posib B (POPMUPOBAHUU AMIIATHUH, COLUAIBHBIX HABBIKOB U PABHBIX BO3MOXHOCTEH
Cpelr y4yaluxcsl.

3akiiouenne. Pe3ynbraThl NPOBEIEHHOTO HCCIIEAOBAHUS IOKa3bIBAlOT, YTO Oyiyliee
MIOKOJIEHUE TE€JaroroB MocTeneHHo popMupyeT 0ojiee 0CO3HAHHOE M OTBETCTBEHHOE OTHOLIEHHE K
BONPOCAaM HHKJIIO3UBHOTO 0Opa3zoBaHus. CTyAEHTHl MOHMMAIOT BaXXHOCTh CO3JIaHUS YCIOBUH IS
PaBHOTO y4acTus Bcex JeTell B 00pa30BaTeIbHOM MPOIIecCe, MPU3HAIOT 3HAUUMOCTh TOJIEPAHTHOCTH
Y YBaXCHHUS K UHIMBUAYAIbHBIM OCOOCHHOCTSIM KaXKJJOT0 yUCHHKA.

Bmecte ¢ TeM, TONyYeHHBIE JAaHHBIE CBUACTEIBCTBYIOT O TOM, 4YTO CTEICHb
MH(GOPMHUPOBAHHOCTU CTYJEHTOB U UX FOTOBHOCTH 3()(h)eKTHBHO paboTaTh ¢ JE€ThbMU, UMEIOIIUMHU
ocobOble o0pa3oBaTesbHbIE TOTPEOHOCTH, HAXOUTCS Ha CPEHEM YpOBHE M TpeOyeT JanbHeNIero
pa3BuTHs. 3HAUUTENbHAs YacTb PECIOHJEHTOB OICHWIa CBOM 3HaHMA Kak 0a3oBble WIH
OTpaHWYCHHBIC, YTO YyKa3blBa€T HA HEOOXOIMMOCTh YCHWJICHHS TEOPETHYECKOW TOATOTOBKU U
MPAaKTUYECKUX HABBIKOB B 00JACTH MHKIIO3WBHOrO oOpa3oBaHus. Ocoboe BHMMaHKE B Mpoliecce
poeCCHOHATFHON TTOATOTOBKH JIOJDKHO YNESTHCS MPAKTHUYECKOMY ONBITY pabOTHl C JAETBMHU C
OOIl, pa3paboTke HMHIMBHIYaJbHBIX 00pa30BaTEIbHBIX TPACKTOPUH, a TaKxke (POPMHUPOBAHUIO
COLMAJIGHBIX HABBIKOB, TAKWX KaK COTPYIHHYECTBO, KOMMYHHUKAIMsI W YMEHHE aJalnTHPOBATh
MOJXOAbl K pa3HbIM yuamuMmcs. MHKI03MBHOE oOpa3oBaHue TpeOyeT OT Oyayllero mnejaarora
BBICOKOW THOKOCTH, YMEHHs YYWTHIBATh WHAMBHIYyaJbHBIE OCOOCHHOCTH KaXKIOTO pPEOEHKA W
co3/1aBaTh 0€30MaCHYI0, OIEPKUBAIOLIYI0 aTMOC(EpPY B KJlacce.

Takum o0pa3zom, HccieoBaHUE MOJYEPKHBAET HEOOXOAMMOCTh KOMIUIEKCHOTO MOAXO0Ja K
MOJITOTOBKE IE€JarOroB: COYETAHUS TECOPETUUECKOM 0a3bl, MPAKTUUECKHUX YIIPaKHEHHA, HAOII0 e HUN
U aHaJIn3a peallbHbIX 00pa3oBaTeNbHBbIX CUTyaluid. TonbKO Takoil MOJAXOJA MO3BOJUT IOBBICUTh
YpOBEHb HWH(GOPMHPOBAHHOCTH M TNPO(PECCHOHATBHONH TOTOBHOCTH CTYJIEHTOB K pabore B
WHKJIFO3UBHOU cpejie, obecrieunBas (HOPMUPOBAHKE JIPYKEITOOHOTO, TOJEPAHTHOTO M COIUATBHO
KOMIIETEHTHOT'O TIOKOJICHHS YYEHUKOB.
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®OPMUPOBAHUE IIEJJOCTHOM HAY‘II—EOfI KAPTUHBI MUPA Y
CTYAEHTOB TEXHUYECKHUX CIIEHUAJIBHOCTEU YEPE3 MEXIIPE/IMETHBIE
CBA3U PUBUKU, MATEMATHUKU U TEIIVIOOHEPI'ETUKHU

ACBIKITAEB APHYP BAYP KAHOBUY
cryaeHT kadenpsl « Texaunueckas GU3NKa U TETUIODHEPTETUKAY, (PaKyIbTeTa
«MccnenoBarenbekas MKoaa PU3NICCKUX U XUMUYECKUX HayKk» YHuBepcuteTa «lllakopimM» ropona
Cewmeit

Annomauus. B ycnosusx cmpemumenbHo20 pa3gumus HAyKu U mexHoio2ull neped cucmemot
8bICULE20 MEXHUUECKO20 00PA308aHUA BCMAEM 3a0aia NOO20MOBKU He NPOCMO Y3KUX CNeYUATUCTO8,
A UHIHCEHePO8 C CUCTNEMHBIM MblULIeHUEeM, CHOCOOHBIX UHMEeZPUPO8AmMb 3HAHUS U3 PA3HbIX 001acmel
0/151 peuleHUsl CIONHCHLIX NPUKIAOHBIX 3a0a4. B cmamve ananuzupyemcs npobiema gpazmenmayuu
yuebHo2o npoyecca 6 pamkax cneyuanrbHocmu «Texnuueckas ¢usuka u meniodHepeemuKay
Vuusepcumema umenu Lllaxapuma. Ha npumepe oucyuniun yemeépmozo kypca — « OcHogul (husuxu
peakmoposy, «Ynpaensemviii mepmosioepHulil cunmesy, «HAoepuuiti monaueusii yukny u «ACY
mexHono2uyeckux npoyeccos AY» — nokazano, kax guzuka, mamemamuxa u menyiodHepeemuKa
OP2AHUYHO 83AUMOOCUCMBYION 8 COOEPIHCAHUU YUeOHbIX KYPCO8, HO UX C8A3U 4ACHO OCMArmcs
HesA6HbIMU OISl CMYOeHMO8 U3-3a  MPAOUYUOHHO2O PA30eNbH020 npenodasanus. Aemop
000CHOBbIBACT HEODXOOUMOCb NEOA20CUUECKO20 CONPOBONCOCHUS MEHCOUCYUNTUHAPHO20 NOOX00d
U npeonazaem KOHKpemHble MemooudecKue peuileHus: CK8O3Hble Kelcbl, COBMEeCmHble 3aHAmMusl,
uHmezpuposaHnusie 3a0anus. Paboma noouépkusaem, umo yeio0cmHas Hay4Hask KApMUHa Mupa — He
abcmpakmuas yenv, a 0OCHO8A NPohecCcUOHANbHOU KOMREeMEeHMHOCMU OY0yue2o uHxiceHepa.

Knrouesvie cnosa: medxcnpeomemmuvie 653U, YENIOCMHAL HAVYHAS KAPMUHA Mupa,
mexHuyeckoe  obpazosamue,  Quzuka  peaxmopos,  MmamemamuieckKoe — MOOeIUpPosanue,
menjiodHepeemuKa, 10epuslil MONJUSHBII YUK, CUCEMHOE MblulLleHue.

CoBpeMeHHOE BBICIIEE TEXHMUYECKOe O0Opa3oBaHUE IMEpeKMBaeT JTal TpaHchopMaluwy,
BbI3BaHHBIM KaK BHYTPEHHUMH 3alpocaMH HayKH, TaK U BHEIIHUMHU BbI30BaMu LK poBO smoxu. B
THX YCIOBHSIX BcE Ooyiee OYEBUIHBIM CTAHOBUTCS IMPOTHBOpPEUHE MEXKIy TIITyOOKOH
crienManu3aniel yd4eOHbIX MpOorpaMM M PACTyImIed MNOTPEOHOCTBI0O B  MEKIMCIUIUIMHAPHBIX
KOMIIETEHIUSIX Y BBIMTYCKHUKOB. CTyIEHTBl TEXHUYECKMX CHEIUAIBHOCTEM HEPEIKO YCBAaWUBAIOT
3HAHMA KaK W30JIMPOBaHHbIE ()PAarMEHTHI, HE BU/IS UX B3aUMOCBS3U U MPAKTUUYECKON LIETOCTHOCTH.
Ota npobsieMa 0COOCHHO aKTyallbHa JJIsl y3KONPO(MUIbHBIX HAIIPABICHHH, TAKUX Kak « TexHuueckas
¢u3MKa M TEIJIO3HEPTreTuKa», rae NpoecCUOHANbHBIA yCIeX HWHXKEHepa HaIpsSIMYylO 3aBUCHT OT
CHOCOOHOCTH CHHTE3UPOBaTh (PU3MUECKUE 3aKOHBI, MAaTEMaTHYECKHE METOJbl U HHEPreTHUECKUe
MPUHIMIBI B €AUHYIO0 CUCTEMY MPECTABICHUN O pealbHbIX TEXHOJOTHYECKHX Mpoueccax [1].

B ycnoBusix pa3BUTHsI CIOKHBIX 3HEPIETUYECKUX CHUCTEM — OT SAEPHBIX PEAKTOPOB 0
TEPMOSJIEPHBIX YCTAHOBOK — HEJOCTATOYHO BJIA/€Th Y3KUM MHCTPYMEHTapueMm; HeoOXO0IuMOo
IIOHMMATb, KaK N3MEHEHHS B OZTHOM KOMIIOHEHTE BIIUSIOT Ha BCIO cucTeMy. FIMEHHO IOATOMY pa3pbiB
MEX1y JUCIUILUIMHAMU BEJET HE TOIBKO K CHHKEHUIO MOTUBALIMU, HO M K (POPMHUPOBAHHUIO HETIOIHBIX
po¢eCCHOHAIBHBIX KOMIETEHIUH.

B nenarornueckoi Hayke JIaBHO MPU3HAHO, YTO (HOPMUPOBAHKME Y OOYUAIOIIMXCS 1ET0CTHON
HAy4YHOHM KapTHHBI MUpa — OJ{HA U3 KJIFOUEBBIX 1esiel oOpa3oBanus. I1oj Hell moHMMaeTcs He MPOCTO
CyMMa 3HaHHM, a BHyTPEHHE COIIACOBAHHAS CHCTEMA B3IVISII0B HA MUP, OCHOBAHHAsI HA IOHUMAaHHUH
(yHIaMEHTaIbHBIX 3aKOHOB M MX MPOSABICHHUNA B pa3iuyHbIX oOmactsax [2]. OpgHako B yCIOBUAX
KECTKOM MOIYJIBHON CTPYKTYPBI yUE€OHBIX IJIAHOB, IJIe KaKJaas AUCIMILIMHA UMEET COOCTBEHHBIN
cuiu1adyc ¥ OTAEIBHOTO MPEenoAaBaTes, 3Ta LeIb YaCTO OCTAETCs IeKIapaTUBHOM.

bonee Toro, mpenogaBaTenu, Kak MpaBUIIO, COCPEIOTOUYEHBI HA BBIMOJIHEHUU COOCTBEHHBIX
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y4eOHBIX 33/1a4 U PEJIKO KOOPAUHUPYIOT COAEPKAHNE KYPCOB € KOJUIETraMH U3 CMEKHBIX TUCIUILINH,
YTO YCUJIMBAET «KOMIIAPTMEHTAJIN3ALMIO» 3HAHUM Yy CTYAEHTOB. B pe3ynbTaTe BBITYCKHUK MOKET
Onectse pemats IupdepeHIranbHble YPaBHEHUSI U TOYHO ONHUCHIBATH SIIEPHBIE PEAKIMM, HO He
BUJIETh, KaK OJTHO IOPOXKIAET APYroe B pealbHOM 3HEPI€TUYECKOM IIPOLIECCE.

Ilenb 1aHHOM CTaTbU — NPOAHAIM3UPOBATH, KAK MEXIIPEIAMETHBIE CBSI3U MEXIY (U3UKOM,
MaTEMaTUKOM M TEIUIOPHEPIeTUKOM peaJu3yloTcsi B Y4eOHOM Mpoliecce 4eTBEPTOro Kypca
cneuuanbHOCcTU «TexHnueckas (puU3MKa U TEIIodHepreTuka» YHuBepcutera umenu llakapuma, u
MPENJIOKUTh TEeNarornyeckue CTpaTeruud JUis HMX OCO3HAHHOTO YCHUJIEHHMS. AKTYalbHOCTh
UCCIIeIOBaHUs 00YCIIOBI€HA HEOOXOIUMOCTBIO MOBBILIEHHS KauyeCTBa MHKEHEPHOH MOATOTOBKU B
YCJIOBHUSIX pacTylIUX TpeOOBAaHUI K CUCTEMHOMY U KPUTHUECKOMY MBIIIJICHUIO CIIEIIMAIUCTOB.

Ocoboe 3HaueHWe 3Ta 3ajadya NpUOOpETaeT B KOHTEKCTE IOCYNAapPCTBEHHBIX MHHUIIMATHB IO
MOJIEpHU3aLlU TEXHUYECKOro oOpazoBaHus B Ka3axcraHe, HallpaBJIEHHBIX Ha MHTErPALIIO By3a C
NOTPeOHOCTAMHU BBICOKOTEXHOJIOTHUHBIX OTpaciiell. be3 11eJ0CTHOro MOHMMAaHUs Hay4HOM OCHOBBI
WH)XEHEPHOU JIeATEIEHOCTH HEBO3MOXXHO 00ECIIEUNTh YCTOMUMBOE Pa3BUTHE TAKHX CTPATETUUYCCKU
BaXKHBIX CEKTOPOB, KaK aTOMHasl SHEPreTHKa U BO30OHOBIIIEMbIE UCTOYHUKH TETLIa.

1. TeopeTnueckre OCHOBBI MEKIIPEIMETHBIX CBSI3€H B TEXHUYECKOM 00pa30BaHUU

MexnpeameTHsle  CBA3M  —  JTO  JWJAKTUYECKas  KaTeropus,  OTpaKkarolas
B3aUMOOOYCJIOBJICHHOCTh M B3aMMOINPOHMKHOBEHHE Y4EOHBIX MUCHUIUIUH [3]. B TexHuueckom
00pa30BaHUM OHHU BBICTYNAIOT HE KaK JIOMOJHEHUE WM WJUIIOCTPALUA, @ KaK METOJOJOrHYecKas
ocHOBa (OpPMHUPOBAHUS MPO(PECCHOHAIBHOTO HH)KEHEepHOro MblnuieHus. Kak ormeudaer B.JI.
CHMOHEHKO, «11€JIOCTHOCTb 3HAaHUH — yclloBHE UX 3P PeKTUBHOro mpuMeHeHus» [4]. 3T0 0cOOEHHO
aKTyaJIbHO B TaKMX BBICOKOPHUCKOBBIX M HAYKOEMKHMX O0JIacTsX, KaK siepHas dHEpreTuka, rie
omuOKa B pacuére WM HEMOHUMAaHUE (PU3NYECKON CYTH IMPOLEcca MOXKET MPUBECTU HE TOJIBKO K
TEXHUUYECKOMY COOI0, HO M K CEpbE3HBIM SKOJIOTHUECKHM U COLMAIbHBIM MocieAcTBUsIM. [TloaTomy
WH)XEHEp JOJDKeH 00JanaTh HEe TOJIBKO TOYHOCTHBIMH HAaBBIKAMH, HO W CHUCTEMHBIM BHJICHHEM,
MTO3BOJISIOIINUM ITPE/IBUJIETh IIETHBIE PEAKIIUU B CIIOKHBIX TEXHOJIOTHYECKUX CUCTEMAX.

CoBpeMeHHbIE MCCIEIOBaHUS B OOJIACTH MEAArOTMKM M KOTHUTHBHON HayKu (Hampumep,
paboter U.A. 3umuedt, JI.C. Brirorckoro, a Ttakxke 3apyOexHbix yu€Hbix — J[. Xamma, M.
OnbaccuyHa) MoAYEPKUBAIOT, YTO 3HAHUE CTAHOBUTCS «OKUBBIM» TOJIBKO TOT/a, KOT1a 00yUYaroMnics
MOJKET MEPEHOCHUTDh €r0 U3 OAHON 00JIaCTH B APYryr0. B KOHTEKCTe TEXHUYECKUX CHelHaIbHOCTEN
3TO O3HAYAET, YTO CTYAEHT JOJDKEH YMETh He MPOCTO pemath auddepeHnnanbuble ypaBHeHHS, a
«UYUTaTh» Yepe3 HUX (U3NYECKHEe SIBICHUS — HANpHUMEp, JBH)KEHUE HEHTPOHOB B aKTMBHOM 30HE
WIA paclpeesieHue TeMIepaTypbl B TEMJI00OMEHHHKE. AHATOTHYHO, OH JIOJDKEH «BHIETH» 3a
TEPMOJAMHAMUYECKUMH LIUKIAMU HE a0CTPaKTHBIE KPUBBIC, & PEAJIbHbIC YHEPreTUYECKHE MOTOKH,
piusitone Ha KIIJ[ ycraHOBKH, 5KOHOMUKY 3KCIUTyaTallMM U HKOJIOTHYECKYIO 0€3011aCHOCTb.

bonee Ttoro, corimacHo koHuenmmu MetanpeameTHocTu (A.B. XyTopckoit), coBpeMeHHOE
o0pa3oBaHUe OJDKHO pa3BUBATh y CTYJIEHTOB HE TOJBKO MPEIMETHbIC, HO M HaJIpeAMETHBIC
YMEHHUS: aHAJIM3UPOBaTh, MOJEIMPOBATH, IPOTHO3UPOBATh, APryMEHTHPOBaTh. VMeHHO
MEXIIPEIMETHBIE CBA3H CO3MAI0T YCJIOBUS JUIsI (DOPMUPOBAHHS STHX KOMIICTCHLHUH, MOCKOJIBKY
TpeOyIoT OT 00yyaroUIerocs MOCTOTHHOTO NePexoAa MEXAy YPOBHIMU aOCTpaKLUN U IPUMEHEHUS
3HAHWUN B HOBBIX YCJIOBHUSIX.

2. AHanu3 IMCLHUIUIMH YETBEPTOTO Kypca KaKk HOCUTENIEH MEXKIIPEAMETHOCTH

Amnanus pabouero yuyeOHOro 1miaHa 4eTBEPTOTO Kypca crenuanibHocTH « Texnnueckas puznka
U TEIUIODHEPreTHKa» Y HUBepcuTeTa UMeHH [llakaprMa moaTBep k1aeT: KIIFOUEBbIE IUCLUIUIMHBI YKE
colepKaT MOULIHBIA  MEXIMCUMIUIMHAPHBIM INOTEHIMAJ, KOTOPBIM, OJHAKO, pealu3yercs
(dhparmeHTapHoO.

«OCHOBBI (PM3UKH PEAKTOPOB» — SAPKHUM MpUMEp CHUHTE3a TpEX obnacteid 3HaHUM. Pacuér
KPUTUYHOCTH peakTopa TpedyeT peueHus aupdepeHInalbHoro ypaBHeHus U py3un HeHTPOHOB
(MaTemaTHKa), MIOHUMaHUS CEYCHUH SJIEPHBIX PEAKIMIA 1 MPOIIECCOB 3aMeUIeHuUs ((PU3MKa), a TAKKe
OLIEHKU TEIUJIOBBIJICNIEHUSI B TB3JaX U IMPOECKTHPOBAHUS CHCTEM OXJAKACHUS (TEIUIO3HEPreTHKA).
OpHako, MOCKOJIBKY MaTeMaTH4ecKas MOJArOTOBKa B OCHOBHOM 3aBEpIIAETCS HAa BTOPOM Kypce,
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CTYJEHTBl Ha 4ETBEPTOM YaCTO «3a0BIBAIOT» WJIM HE MOTYT aKTyaJHU3UPOBaTh COOTBETCTBYIOLIMIT
WHCTPpYMEHTapuid. DTO TPUBOAUT K (PopMalbHOMY 3ayduBaHUI0 (GOpMyN 03 OCMBICICHHUS UX
(bU3MYECKOTO U YHEPTETHUECKOT0 CMBICIIA, UTO CHIDKAET INTyOUHY YCBOGHUS MaTepHala 1 3aTpyIHsET
IIOCJIEAYIOIIEE IPUMEHEHHE 3HAHUH B IIPAKTHUKE.

B nucuunnuue «YmnpaBiseMmblid TEPMOSAIECPHBIM CHHTE3» MEXIPEIMETHOCTh MPOSBISIETCS B
emré 0oJiee CII0KHONW U MHOTOYPOBHEBOH opMme. JIJist ynep kaHus IIa3Mbl B TOKAMaKe HEOOXOIHMMO
YUYUTHIBAaTh MarHUTOTMAPOJMHAMUYECKHE YpaBHEHUSI — CJIOKHBI MAaTeMAaTHMYECKUI armapar,
OIMCHIBAIOLINI NOBENEHNUE MPOBOJALIEH Cpellbl B MArHUTHOM IOJ€. DT YpPaBHEHMs COYETAIOT
3aKOHBI JIEKTPOJMHAMUKH, TUAPOAUHAMUKUA U TEPMOJAUHAMUKU. [Ipyu 3TOM KOHEUHAsi MH)KEHEpHas
LIE€JIb — HE MIPOCTO YAEP>KAHUE IJIa3MBbl, a [TOJIyYEHUE TEIJIOBOM YIHEPTUH, IPUTOTHOM [ TEHEPALIUU
AJIEKTpUYECTBA B MapoTypOUMHHOM ycTaHOBKEe. OHAKO B y4eOHOM MporpamMme peaKo MPOBOAUTCS
sIBHAsI CBSI3b MEXy «TeMneparypoi mia3Mbl B 100 MIIITMOHOB KEJIbBUHOB» U «TEMIIEpaTypoi napa
Ha BX0ji€ B TypOuHy B 550 °Cy», 4TO JIUIIAET MPOLIECC €r0 HHKEHEPHOTO U SHEPreTHUECKOTr0 CMbICIIA,
CBOJISl O0yUYECHHE K TEOPETUIECKOH (PHU3HMKE BEICOKUX YHEPTHIA.

Oco0oro BHUMaHHS 3aCIIyKHBAaeT Kypc «SIepHbIN TOIUITMBHBIN IHKI», KOTOPBIH MO CBOEH
CTPYKType SBJSETCS €CTECTBEHHOW MEXIUCUUIUIMHAPDHOW I1aTGopMON. 31ech CTYIEHTHI
CTaJIKMBAIOTCSA C KOMIUIEKCHBIMU 3aJlayaMH, KOTOpbIE HEBO3MOXHO PEIIMTh B paMKax OAHOU
muciuminHel.  Hanpumep, npu  oneHke 3(Q@QEeKTUBHOCTH 3aMKHYTOTO TOIUIMBHOTO IIMKJIA
HE00X0AUMO:

epaccuMTaTh HAKOIUIEHHE TIUTyTOHUSA-239 B oTpaboraBmieM TomuuBe ((usmka sapa u
paguoXuMHs),

® [IOCTPOUTH IKOHOMHKO-MAaTEMaTHUECKYIO MO/IETIb epepaboTKH U PEIMKINHra (MaTEMaTHKa,
SKOHOMHUKA MPEANPUATHS),

® OLICHUTH TETUIOBYIO MOIIIHOCTh BTOPUYHOT'O TOIIJIMBA U €€ BIUSHUE Ha TEIIOBbIE cxeMbl ADC
(TemnosHepreTrukKa, TEIIOTEXHUKA),

® [IPOaHAJIN3UPOBATH IKOJIOTUYECKUE U paJHallMOHHbIE PUCKH (0XpaHa Tpy/ia, 0€30MacHOCTb).

Takum o0Opa3oM, 3Ta JUCHMIUIMHA OOBEOUHSET HE TOJNBKO (U3UKY, MATEeMaTHKy U
TEIUIO3HEPTreTUKY, HO M D3JEMEHThl SKOHOMHUKH, JKOJOTMH M HHKEHEpHOM 3Tuku. OpHako eé
IIOTCHIMA] HCIOJIB3YyeTC HE B IIOJHOM Mepe M3-3a OTCYTCTBUS KOOpPAMHALMU MEXKIY
MpenojaBaTesIMU Pa3HbIX Kadeap U pa3AeabHON Molayl MaTepraa.

Hakonen, aucuumnuna «ACY TexHONOruueckux mpoueccoB ADY» NeMOHCTpUpYET, Kak
MaTE€MAaTHKa CTAHOBUTCS «S3bIKOM YIPABICHUS» B PEAIbHBIX MHKEHEPHBIX CUCTEMAX. AJITOPUTMBI
aBTOMATHYECKOTO PETYJIMPOBAHMS OCHOBBIBAIOTCA Ha TeopuH auddepeHInanbHbIX ypaBHEHUH,
TEOpUU YCTOMYMBOCTH M LUppoBoii 00paboTku curHamoB. Ho ux menb — He abCTpakTHOE
MOJIEIUPOBaHUE, a MOJJep/KaHue OE30MacCHbIX TEMIIEPATYPHbIX, JABJICHYECKMX W HEUTPOHHBIX
pEXKUMOB B peakTope. 37ech OCOOEHHO Ba)XKHO IOKa3aTh CTYACHTaM, YTO MaTeMaThka — He
abcTpakuys, a MHCTPYMEHT o0ecrneuyeHusi Oe30MacHOCTH, NPEeJOTBpAllAlOIIUi aBapuu U
ONTUMHU3HUPYIOIIMKA paboTy ycTaHOBKU. be3 mMoHMMaHus 3TOH CBA3M y OyAyllero WH)XeHepa
(dbopMupyeTcsl yTUIIUTaApHOE, @ HE CHCTEMHOE OTHOLIEHHE K HayKe.

3. IIpakTHueckre peKOMEHIALNNU 110 YCUJIEHUIO MEXIIPEIMETHBIX CBSI3EN

Jlng npeoposneHus pparMeHTaluy 3HaHUI 1 OPMUPOBAHUS Y CTYJEHTOB LIEJIOCTHON HAYYHON
KapTUHBI MHpa MpeIaraercs KOMIUIEKC IeJarornyecKuX Mep, HaIlpaBIE€HHBIX HA OCO3HAHHOE
BBISIBIICHHE U YCUJIEHUE MEXIPEIMETHBIX CBA3EH:

1. PazpaboTka M BHeJpeHHE CKBO3HBIX yueOHbIX KelcoB. Hampumep: «lIpoextupoBanue
TEIIOOTBOJIA JUISl pEaKTOpa MaJod MOITHOCTHY». B paMKax Takoro Kemca CTyI€HThI TOJIKHBI:

® paccUMTaTh HEUTPOHHBIN MOTOK M PACIIPEICIICHNE SHEPTOBbIIEICeHUS ((PHU3HKa PEaKTOPOB),

® CMOJIEJIMPOBATh PACIIPENEICHUE TEMIIEPATYPbl METOAOM KOHEYHBIX 2JIEMEHTOB (MaTeMaTHKa
+ TeIUTO’HEPreTHKa),

® BEIOpaTh KOHCTPYKIMOHHBIE M TEIUIOHOCUTEIbHBIE MaTepuaibl C y4ETOM pPagualIOHHOM
CTOWKOCTH (MaTepHaloBeICHUE),

® OIICHUTHh CTOMMOCTbH >KM3HEHHOTO IUKJIA U JKOJIOTMYECKHe PUCKU (PKOHOMHKA + OXpaHa
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Tpyaa u 0€30MacHOCTB).

2. TlpoBeneHne COBMECTHBIX 3aHATHM MpernojaaBaTeie pasHbIx AucHUIUIMH. Hampuwmep,
nekus no teme «TermnoBsle pexxuMbl DY » MOKET MPOBOAUTHCS KOJJIETHAJIBHO MPENOJaBaTeIeM
(GU3MKKN pPEeakTOpoB W TpenojaBaTeleM TEIJIOTEXHUKH, YTO TIO3BOJIUT IIOKa3aTh EIUHCTBO
(bU3MYECKOTO SBJICHUS U €r0 YIHEPreTUYECKON peann3aliim.

3. BBenenne peduieKCHBHBIX 3aJaHHi mocie pemeHus 3anad. CTyaeHTaM Npeasiaraercs
OTBEYaTh HA BONPOCHL: «Kakue qucuuIInHbl Bbl HCTIONB30BaIN?», « MOXKHO JIU PEIIUTh 3Ty 3a7ady,
3Has TOJNBKO GU3UKY?», «Kak M3MEHUTCS pemieHne, eCial y9eCTh IKOHOMHUYECKUE OTPAHUICHUS 7).
Takue BOMpOCH! pa3BUBAIOT METAKOIHUTUBHBIE HABBIKM M CIHOCOOHOCTh K MEXKIUCIUILIMHAPHOMY
CUHTE3Y.

4. HWuterpamuss KypcoB MJIAQJAIIMX U CTapmiuX KypcoB. B nekuuu mno mnpouibHBIM
IUCHUIUIMHAM  [IEJeCO00pa3HO  BKIIIOYATh KpPAaTKUE «MaTeMaTHYeCKue WM  (U3NYECKHe
HallOMUHAHUS» — HE KaK MIOBTOPEHUE, a KaK aKTyaJu3alUi0 HHCTPYMEHTapHsl B HOBOM KOHTEKCTE.
Hanpumep, nepen temoit «Teronepeaaya B akTUBHOM 30HE» MOMXKHO KPAaTKO MOBTOPUTH METOMBI
pELIeHNs] ypaBHEHHUS TEIUIONPOBOAHOCTH.

[Tono6HbIN MOAX0A HE TOJBKO COOTBETCTBYET MPUHIMIIAM KOMIIETEHTHOCTHOTO U MPAaKTUKO-
OPHEHTUPOBAHHOTO O0pa30BaHMsI, HO M TIOJHOCTBIO COIJIACYyeTCs C NPUOPUTETAMHU TpPEThei
MOJIEpHHU3alUU cucTeMbl oOpazoBaHusi PecryOnuku KaszaxcTaH, HampaBlIeHHOW Ha TOBBIIICHHE
KauecTBa NOJrOTOBKH MHKEHEPHBIX KaJIpOB ISl BBICOKOTEXHOJIOTHUHBIX oTpaciiel [5]. bosee Toro,
OH OTBEYaeT MEXIyHapOJHBIM CTaHJApTaM WHXEHEpHOro odpas3oBaHus (Hanpumep, Washington
Accord), rane ocoboe BHUMaHHME YyHEIsIeTCs CHOCOOHOCTH  BBIYCKHMKOB paboTaTh B
MEXIUCLIUIUIMHAPHBIX KOMaH/ax U peniaTh KOMIUIEKCHbBIE 3a/Ja4H.

[IpoBen€HHBIN aHAMU3 MOKA3bIBACT, YTO MpobiieMa (parMeHTalUu 3HAHUHA B TEXHUYECKOM
0o0pa3oBaHMM HMEET HE CTOJBKO COJIEP)KATENbHbIN, CKOJIBKO METOJOJIOTUYECKUN XapakTep.
MesxnpeIMeTHbIE CBA3M MEeXIy (PU3MKOH, MaTeMaTUKON M TEIUIOPHEPTeTUKON YXKe 3al0KEHBI B
y4eOHOM IJ1aHe crnenuanbHoCTH « TexHuueckast pu3uka u TeII03HEepreTuka» Y HUBEepCUTeTa UMEHU
[lakapuma, 0COOEHHO B TaKMX JUCHUIUIMHAX, KaK « OCHOBBI (PU3UKU PEAKTOPOBY», «YIpaBIsieMbIi
TEPMOSIIEPHBIA CUHTE3», «SInepHbI TOIMBHBIN MK U «ACY TEXHOJOTMYECKHX IpPOLIECCOB
SADY». DT Kypchl MO CBOEH CYTH SBISAIOTCS MEXIUCHMIUIMHAPHBIMH, IOCKOJBKY TpeOyroT
OJIHOBPEMEHHOTO MpPUMEHEHUsI GU3NYECKUX 3aKOHOB, MATEMAaTUYECKOTO anmapaTa U WHXEHEPHBIX
IIPUHIIMIIOB TEMJI03HEPreTUKU. OTHAKO UX MOTEHIMAI OCTAETCSI HEPACKPBITHIM M3-3a TPAIUIIMOHHOM
OpraHu3anuy yuyeOHOTO Ipolecca, e Kaxaas JUCIUILTNHA IpernofaéTcss H30JIMPOBAHHO, B paMKax
COOCTBEHHOr0 MOIyJs, cuitabyca u naxe kadeapsl. B pesynbraTe CTYIEHTHI BOCIIPHHHUMAIOT
3HaHUA Kak Ha0Op pa3po3HEHHBIX (AKTOB, a HE KaK CHUCTEMY, YTO 3aTPYJIHSET UX MPUMEHEHHE B
peaNbHbIX NHXEHEPHBIX 3a7a4ax.

Oco3HaHHOE MEeJarornyeckoe COMPOBOXKJICHHE MEXKIWCUUINIMHAPHOIO TMOAX0Ma — HE
POCKOIIIb, @ HACTOSTEJIbHAasE HEOOXOTUMOCTh B YCIIOBHSX, KOTJIa COBPEMEHHBIE SHEPreTHYECKHE
TEXHOJIOTHH (OT SIIEPHBIX PEAKTOPOB 10 TEPMOSICPHBIX YCTAaHOBOK) TPEOYIOT HE TMPOCTO
Y3KOCIIEUUAIU3UPOBAHHBIX YMEHHUH, a CIIOCOOHOCTH BHJETh B3aUMOCBSI3U MEXIY YPOBHAMHU
OMHCAaHUA: OT MHUKPOMHpA SICPHBIX peakuuid [0 MaKpoMacmTaboB TEIUIOBBIX CXeM U
SKOHOMHUYECKHX IOKa3arenaed. TONbKO 4epe3 MHTErpauyuio 3HaHUKM CTYJIEHThI CMOTYT IEPEUTH OT
MACCUBHOTO YCBOEHUS K aKTMBHOMY MPHUMEHEHHIO, OT MEXaHWYECKOTo 3aloMHHaHUA (QOopMyT K
OCMBICJICHHOMY MOJICTTUPOBAHHIO TPOIECCOB. Takoil mepexona JIeKHT B OCHOBE (POPMHUPOBAHUS
CUCTEMHOTO HWHXCHEPHOTO MBIIUICHHUS, KOTOpOE, B CBOIO OYEpedb, pPa3BUBACT y OyAyIIHX
CHEMATNCTOB HAayyHOE MHPOBO33PEHHE, KPUTUYECKOE MBIIUICHHE, MPOPEeCCHOHATBHYIO
OTBETCTBEHHOCTh W DJTHUYECKYI0 OCO3HAHHOCTh — KayecTBa, BOCTpPEeOOBaHHBbIE HE TOJIBKO B
Kaszaxcrane, HO U Ha MEXIyHApOJIHOM YpOBHE, B TOM YHUCJI€ B paMKax IJ100aJIbHBIX CTaHIapTOB
WHXEHEepHOro oOpa3oBanus (Hanpumep, Washington Accord).

Bonee Toro, ycuiieHne MeXIpPEAMETHBIX CBSI3€M OTBEUAET CTPATETMUYECKUM LIENSIM TpeTheil
MOJIEpHU3allMU cUCTeMbl oOpazoBanus PecryOnuku KaszaxcraH, HampaBieHHONW Ha TMOBBIIICHUE
KOHKYPEHTOCTIOCOOHOCTH ~ BBIITYCKHUKOB TEXHHYECKHX BY30B W HX BOCTPEOOBAaHHOCTH B
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BBICOKOTEXHOJIOTMYHBIX OTPACIAX, BKJIIOYAasi aTOMHYIO SHEPreTUKY U BO30OHOBIISIEMbIE HCTOYHUKU
sHepruu. YHuBepcuteT uMmenu lllakapuma, o0nagas cuabHON (PU3MKO-TEXHUYECKON 0a30l, nMeeT
BCE€ BO3MOXKHOCTH CTaTh IUIOMAAKONW JUIsi anpoOaluu TakUX MeJarorn4eckux WHHOBAIMH.
BHenpenue CKBO3HBIX KEWCOB, COBMECTHBIX 3aHATHH U PE(ICKCHUBHBIX MPAKTHK MOXET CTaTb
BaXHBIM IIaroM B  TpaHcdopMalMu y4yeOHOro Impouecca OT — JAMCHUIUIMHAPHOIO K
KOMIIETCHTHOCTHOMY.

Taxum o0pa3oM, pa3BUTHE LIETOCTHON HAyYHOM KapTHHBI MUpA Yepe3 OCO3HAHHOE yCUJICHHE
MEKIIPEAMETHBIX CBA3EH — 3TO HE TOJIBKO II€1arornyeckas 3ajaqa, HO U CTPATErM4eCKU BaXKHBIN
BKJIa/l B MOATOTOBKY MH)KEHEPHBIX KaJIpOB HOBOI'O MOKOJEHHUA. Takoil moaxoa crnocoOCTBYET He
TOJIBKO aKaJIEMHUYECKOMY, HO U TMPO(ECCHOHATBHOMY, a TAaKXKe JIMYHOCTHOMY POCTY CTYACHTOB,
dbopMHpysl U3 HUX HE IPOCTO HCIOJHUTENEH, a MBICIAIINX, OTBETCTBEHHBIX W HMHHUIMATUBHBIX
CIEIHAJICTOB, CIOCOOHBIX BHOCUTH BKJIAJl B HAYYHO-TEXHOJIOIMUECKOE pa3BUTHE CTpaHbl. B 3TOM 1
3aKJII0YAETC aKTyaJbHOCTh M LIEHHOCTHh JAaHHOI'O HCCJIEIOBAaHUS B KOHTEKCTE COBPEMEHHOIO
BBICIIIET'0 TEXHHYECKOTO O0Pa30BaHHUS.
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Armomauuﬂ. B oannon cmamoe paccvampueaemcs 6JIUAHUE PA3TUYHbLX 6U008 cmpeccossblx
qbaKmopoe Ha noeedeHue HCUBOMHBIX. AHCZJZZ/IS’Z/lpyIOmC}Z qbus’umzoeuqecxue U 2OPMOHANIbHbLE
MexXanusmvl, ydacmeyrowue 6 passumulu cmpeccosoblx peam;uﬁ, a makoice nocaeoCcmeus ocmpoeco u
XPOHUYECKO20 cmpecca.
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Abstract. This article examines the impact of various types of stress factors on the behavior of
animals. It analyzes the physiological and hormonal mechanisms involved in the development of
stress responses, as well as the consequences of both acute and chronic stress.
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Ctpecc y KHUBOTHBIX - 3TO (DU3HOJIOTMYECKass peakiusi Ha (aKTOphl, MPEBbILAIONINE
aZlanTallUOHHbIE BO3MOXKHOCTH opraHuzMa. OH akTUBUPYET 3alIUTHBIE HEUPOIHIOKPUHHBIE
MEXaHHU3MBbl, OJTHAKO IIPH JJIUTEIHLHOM BO3IEHCTBUU HapyLIaeTCs TOMEOCTas3, UTO BEAET K CHIUIKEHUIO
MPOAYKTUBHOCTH, YXY/IICHUIO PENPOAYKTHBHBIX IIOKa3aTeseil u pocty 3aboneBaemocti [1,2,3].

Pa3BuTHe cTpeccoBoii peaklnu y )KMBOTHBIX IIPOXOJUT TPU CTAJUU: IIepBasi - TPEBOTH, KOI'/1a
OBICTPO MOOWIJIM3YIOTCSI 3alllUTHBIE PECYpChl OpPraHM3Ma, AKTHUBHPYETCS CHMIIATO-aJpeHaoBast
CHCTEMa, CHIKAIOTCSI MBIILICYHBIH TOHYC, apTepHallbHOE JIaBJICHUE U TeMIIepaTypa Teja, MEHAeTCs
COCTaB KpPOBM, BO3MOXKHO CHIDKEHHE NPOAYKTUBHOCTH M Ja)ke T'MOenb >KUBOTHOTO; BTOpas -
PE3UCTEHTHOCTH, MPU KOTOPOH ycunuBaeTcs (YHKIMA HAAIOYEUYHHKOB, HOPMAJIU3YIOTCS OOMEH
BEIIECTB U MPOAYKTUBHOCTB, HO IIPH XPOHUYECKOM CTPECCE MOT'YT Pa3BUBATHCs OOJIC3HH a/1allTAllUH;
TPEThS - UCTOLIECHUS, XapaKTEPU3YIOILAsCs yTHETEHUEM (QYHKIMI HAJANOYEYHUKOB U APYTUX CUCTEM,
HCYEPIIAaHUEM aJANTALUOHHBIX PE3EPBOB, CHWKEHUEM IPOAYKTHBHOCTH M MacChl TEla, a TaKKe
IUCTPO(PUUIECKMMHU IPOLIECCAMU U CEPhE3HBIMU META00JINYECKMMHU HapyILICHUSIMH.

B nannoii paboTe paccmarpuBaeTcsi BIMSHHE CTpecca Ha MOBeleHHE >KUBOTHBIX . Ocoboe
BHUMaHHME YJEJIEHO TEIUIOBOMY CTPECCy M €ro HETaTHBHBIM IOCIEACTBUSM JUIl 3]I0POBbsS U
IIPOJYKTUBHOCTH >KHBOTHBIX.

PaccmatpuBaroTcs MeXaHU3MbI CTPECCOBOM peakliny, Ha IOBEACHHUE U €r0 U3MEHEHUs, a TAKXKe
IIpaKTUYECKHE HAOIIOACHMS 3a IIOBEJEHUEM KMBOTHBIX B YCJIOBHUSAX PA3JIMUYHBIX CTPECCOBBIX
¢dakTopoB. PaboTa moauépkuBaeT BaXKHOCTb CO3AAaHUA KOMMOPTHBIX YCIOBUI CoOJEpKaHUs U
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MUHUMU3ALHUNA CTPECCOPOB [JIsl TOBBIMICHUS 3()PEKTUBHOCTH KUBOTHOBOJCTBA M YIIyUILICHUS
Onarormoy4wst )KUBOTHBIX [ 1,2,3,4,5].

TemnoBoii cTpecc - 0JJuH U3 KIIIOUEBbIX (PAKTOPOB, HETATUBHO BIUSIOMIMX HA MOJIOYHBINA CKOT
B skapkuil nepuoa. [Ipu npeBbimeHrnn KoM(GOpPTHOTO TemreparypHoro auanaszona (+5...+20 °C) y
KOpPOB HapyHIaroTcsi OOMEH BEIECTB, TOPMOHANIbHBIN OanaHc, MUIEBapeHHe U CHIDKAETCS YIOi.
Cyl11ecTBEHHOE BIMSIHHE OKa3bIBAIOT TAKKE CKYYEHHOCTb, TPAHCIIOPTHUPOBKA, KOPMOBOI PEXUM U
SMOIIMOHAIBHOE COCTOSIHUE KUBOTHBIX.

W3 nutepaTypHbIX MJaHHBIX MPOAYKTHMBHOCTh HAuMWHAET MajaTh IpU TeMIepaTypHO-
BrnaxkHoctHoM uHzAekce (THI) Boime 68: kakaplii [OMOTHUTEIBHBIA MYHKT CHUXKAeT yaoi Ha 0,2—
0,3 n/nenb. B xxapy morepu MOTyT nocTurath 3 - 61 B cyTku. OCOOCHHO BBIPAKEHO CHIDKCHHE Y
TPEBOKHBIX KOPOB: IO JAHHBIM UCCIIEIOBAaHUM B APXaHIeIbCKOW 007acTH, y OOSI3IMBBIX KUBOTHBIX
yaoi najgaet 10 20 %, y criokoiHbIX - Tosibko Ha 0,86 kr. B cpeHeM 1o cTajly CHUKEHHUE COCTaBIISIET
okoJo 9%. Ha ¢done ctpecca Habm0qaeTCsl BpEMEHHOE MOBBIIIEHHE )KUPHOCTH OCTATOYHOTO MOJIOKA
B BBIMEHH, OJJHAKO B CJaHHOM MOJIOKE MaccoBas JOJsl )KHpa YMEHbIIAETCs. Y CIIOKOMHBIX KOpPOB
CHIDKEHHE KUPHOCTH cocTaBmIIO B cpeiHeM 4%. Cozpeprkanue Oenka, Kak MOKa3aad UCCIeJOBaHu,
ocTaércsi CTaOUIBLHBIM BHE 3aBUCHUMOCTH OT TUIIA TIOBEJICHUS KUBOTHBIX.

YpoBeHb KOpTH30J1a B KpoBH Bo3pactaeT B 10 pa3, OJ0KUpYs BBIPAaOOTKY OKCHTOLIMHA U
Hapyuiass Mosiokootnauy. B BeimMeHu octaércs no 17% Mosoka, MOBBIIIAETCS PUCK MacTHUTA.
OnHOBPEMEHHO YIHETAeTCs CHHTE3 MOJIOYHOTO O€JIKa M CHIKACTCS MMMYHHasl 3alllUTa BEIMEHHU.

Ha crpecc mnumeBapenue u kxopmienue. [Ipu xkape KOpoBbl YMEHBUIAIOT MOTpeOiIeHHE
00BEMHUCTOTO KOpMa, 4TO BEAET K IHEPreTHYecKoMy AeUIUTy, alu103y U CHHKEHUIO KOHBEPCUHU
Kopma B Moisioko. Hapymaercs pyOuoBass Mukpodopa, nagaeT NEpeBapUMOCTb KJIETYATKH,
yXyJIIaeTcsi 0011ee COCTOSTHUE KUBOTHBIX.

ConepkaHue KOPTH30JIa B MOJIOKE B HOpME €T0 ypoBeHb coctaBiseT 0,3—2,5 Hr/mii, HO Mpu
CTpecce MOXKET BO3pacTaTh A0 8—12 Hr/mil. DTO OTpaXkaeT FTOPMOHAJIBHYIO HAarpy3Ky Ha OpraHu3M U
KOppEeIUpyeT € COMAaTHYECKOW KJIETOYHOCThIO M HapylleHUsIMH B BbIMeHH. CTpecc Hapyuiaer
BBIpAOOTKY MpPOJAKTHHA U OKCHUTOLIMHA, KOTOpBIE OTBEYAIOT 3a CHHTE3 M BBIBEJACHHE MOJIOKA.
AJNpeHanuH U HOPAJApPEHAIMH CYKaloT KalWUIAphl BBIMEHH, TOPMO3SIT KPOBOTOK M CHIIKAIOT
MoJiokooOpa3oBaHue. Takxke cTpajaeT pereHepalys MOJIOYHOM JKeJle3bl B CYXOCTOWHBIN MEepHOA U
3aKiagKa Oyaymie mpoayKTuBHOCTH [4,5,6,7].

Crpecc oka3blBaeT KOMIUIEKCHOE HEraTHBHOE BO3JEHCTBUE HA PENPONYKTUBHYIO CHCTEMY
CEJIbCKOXO3SUCTBEHHBIX JKUBOTHBIX, 3aTparuBas Kak (U3MOJIOTMYECKHEe, TaK U TOPMOHAJIbHbBIE
MEXaHU3MBbI, OTBEYAIOIIKE 32 MOJOBYIO (hyHKIMI0. OCHOBHBIE M3MEHEHHSI MPOUCXOIST HAa YPOBHE
HEUPOTYMOPAJILHON PETYISIMU, OCOOCHHO B paboTe TruroTansamMo-runoduzapHO-ToHaTHOH. B
YCIIOBUAX CTpecca BhIPaOOTKa FOHAJAOTPOIHBIX TOPMOHOB - (hosmukynoctumynupyomero (PCIY) u
motenHusupytomero (JII') - nomasisercs. 3To mpUBOIUT K COOSIM B PENPOAYKTHBHOM ILIHKIIE: Y
CaMOK 0cJ1a0€eBaIOT UM MOTHOCTHIO UCYE3AI0T IPU3HAKU OXOTHI, OBYJISIUS MOKET HE IIPOUCXOHTH,
a 'y CaMIIOB CHIKAETCs TIOJIOBOE BJIEYEHHUE U CIIEPMATOT€HES.

Cumwxenue ypoas @CI' u JII' Hapymaer pocT (OJUIMKYJIOB, OBYJALHUIO M OOpa3OBaHHE
KENTOTro Tera. JTO MOXKET MPUBECTH K HEIDPEKTUBHONW OBYJISIUU U CHIDKEHUIO BEPOATHOCTH
yCHemHOH UMIUIaHTauuu SMOpuoHa. Ha ¢one BbIOpoca aapeHannHa, KOTOPBIA SIBISETCA
AHTarOHUCTOM OKCHUTOLIMHA, YXYAIIAETCsS MPOJABIKEHUE SULEKIETKA U CIIEPMAaTO30UI0B, a TaKKe
CHID)KAeTCs TOHYC MAaTKH. DTH U3MEHEHUSI 0COOEHHO KPUTUYHBI BO BPEMS UMIUIAHTALIUN U PAHHETO
AMOPHUOHAILHOTO PAaHHETO YMOPUOHATILHOTO pa3BUTHs». [logaBieHne penpoayKTUBHON (QyHKINU HA
¢doHe cTpecca yUIMHSAST PENPOAYKTUBHBIHN IIUKII M YBEIMYMBACT 3aTPAThI HA COIEP KaHUE )KUBOTHBIX.
DTO HETAaTHBHO OTpa’kaeTcs Ha MPOTYKTUBHOCTH CTajia M peHTa0eIbHOCTH X03sticTBa [5,6,7,8,9,10].

Jlaxxe ecnu GepeMEHHOCTDb 3aBEpUIACTCS YCIEUIHO, HETaTUBHBIE MOCIEICTBUS CTPECCa MOTYT
MPOSIBUTHCA B CIIEAYIOLIEM MOKOJICHUU, CHIDKAS €ro MPOAYKTUBHOCTh M aJaliTAI[MOHHBIE CITOCOOHO

VY KpyNnHOTo poraToro cKoTa XpOHH4ECKHH cTpecc, 0COOEHHO B KapKylo MOro1y, IPUBOAUT K
paszBututo DFD-mMsica. OTo CBSI3aHO ¢ MCTOIIEHUEM 3aracoB IJIMKOTEHA B MBIIIIAX, HAPYIICHHUEM
IJIMKOJIM3a U HEJAOCTATOYHBIM 00pa30BaHUEM MOJIOYHOM KUCJIOTHI Iociie y0os. B utore koHeuHbIi
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pH msica octaérest BeicokuM - Boile 6,0. M3-3a 3TOro yxXyAuarTcs LBET, TEKCTYypa, CPOK XPaHEHUS
¥ BOJIOYI€P>KUBAIONIAst CTOCOOHOCTH Msica.

PSE-msco (Pale, Soft, Exudative) pa3zBuBaeTcst mpu ocTpoM, KPaTKOBPEMEHHOM CTpPECCE TIepe/T
y0oem, ocoOeHHO Ha (POHE BBICOKOW TeMIepaTyphl. XapaKTepHU3yeTcs PE3KUM U OBICTPBIM MaJJeHIEM
pH, uto BenéT Kk AeHaTypanuu 0eIKOB, CHUKEHHIO BIaroyAep>KUBaIoIIeii ciocoOHOCTH, OJIEAHOCTH,
MSTKOW TEKCType M BOISHUCTOCTH Msca. IIpu sToM Hapymmaercss OETKOBBIA M IHEPreTUYECKHIA
00OMeH, yXyAIIaeTcs CTPYKTYpa MBIIIIL, YTO HETaTUBHO BIIMSET Ha BKYC M TEXHOJIOTMYECKHE CBONCTBA
KOHEYHOI0 MpOAyKTa (BEeTYMHbI, OekoHa, Hape3ku). Kpome TOro, TemioBoil cTpecc CHHUXKAET
notpebIieHne KopMa, yXy/miasi IpUPOCT U KaueCTBO MBIIIEYHOM TKaHU.

VY oBen u ArHAT yOOil B yCIOBUSIX BBICOKOM TEMIEPATypbl IPUBOJUT K MEHEE HACBILICHHOMY
LBETY Msca U U3MEHEHHOU TekcType. CHUKEHUE TIMKOI€HA B MBIIILAX BbI3bIBAET MOBBIIICHHBIN
KOHe4HbIN pH, uTo yXyaliaer opraHonentuyeckue cBoicTBa. Taxxke HaOII0AaI0TCS MOBBILICHHbIE
MOTEPU MAacChl MpPU BapKEe U XPAHEHUH, CBS3aHHBIE C HApYIICHHEM BOJOYIEPKUBAIOIIEH
criocoOHOCTH. BenencTBue 3Toro cHMxkaeTcss yOOWHBIH BBIXOJI, @ MSICO CTAHOBHUTCS 00JIee KECTKUM,
0COOEHHO NpHU JATUTEIHLHOM BO3JICHCTBUU JKapbl 10 yOOs.

[IlepcTHBII TOKPOB - Ba)KHBIM MOKa3aTeNb 30POBbS U MPOIYKTUBHOCTU OBell. CTpeccoBble
(bakTophl, KaK XPOHUYECKHE, TaK U OCTpPbIC, CYIIECTBEHHO BJIMSIOT HAa KayeCTBO M KOJIUYECTBO
IIEpCTH, YTO OTPa)KaeTCs Ha HKOHOMUYECKOM LIEHHOCTH IOrojoBbs. PaccMoTpuMm KiroueBble
ACIIEKTHI BIMSHUSA CTPECCa Ha LIEPCTh OBEL] HA OCHOBE HAyUHBIX MCCIIEIOBAHUM.

Cuamxkenne pocta mepcetu. B ucciaenoBanuu Schlink, Wynn, Lea, Briegel u Adams (2002)
OBIIaM BBOJWJIH THIPOKOPTU30H - HCKYCCTBEHHBIN KOPTUKOCTEPOU, MOJIETUPYIOLINHA XPOHUUECKUAN
cTpecc - B TeyeHue 28 nHel. Pe3ynbrarsl mokasanu, 4TO IOBBIMICHHBIM YPOBEHb KOPTH30JIa
UHTUOMpPYET pOCT ILIEPCTH: BOJIOKHA CTAaHOBWJIMCH KOpOYe, a CKOpPOCTh POCTa 3HAYUTEIHHO
CHIDKAJIACh. JTO MOJTBEPKIAET HEraTUBHOE BIMSIHIE TOPMOHAIBHOIO CTpECcca Ha pa3BUTHE BOJIOKOH
mepctH [5,6,7,8,9,10].

[Tanenne mpoyHOCTH BOJOKOH. B TOM e ucciegoBaHMM OBLJIO OTMEUEHO 3HAUUTENIbHOE
CHMXEHUE MpoyHOCTH mmepctu - 10 30—40% - mpu OJHOBPEMEHHOM BO3JIEMCTBUM KOPTHU30JIa U
HEJ0CTaTOYHOM MUTaHUU. VIHTepecHO, YTO 1uaMeTp BOJIOKOH TP ATOM MPAKTUYECKH HE U3MEHSIICS.
OTO CBUAETEILCTBYET O TOM, UTO CTPECC CHUKAET MPOYHOCTh U KAUECTBO ILIEPCTH, HE BCET1A BIUSSA
Ha €€ TOJIINHY.

HcToHueHue BOJIOKHA TPU BBICOKOM ypOBHE cTpecca. B Gonee cBexem uccrienoanuu 2025
rojia, MpoBEeAEHHOM Ha MEPHHOCOBBIX OBIaX (Merino ewes), ObIIO BBISIBIEHO, YTO TOBBITIICHHBIN
YPOBEHBb KOPTU30J1a KOPPEIUPYET C YMEHBIIEHUEM JUAaMETPa BOJIOKHA, TO €CTh LIEPCTh CTAHOBUTCS
ToHbIe. OHAKO y4EHbIE OTMEUAIOT, YTO 3TOT AP (DEKT He SABIAETCS YHUBEPCAIBHBIM M 3aBHCHUT OT
Ipyrux (hakTopoB.

[Ipu nauTenbHOM CTpecce y OBELl MHOT A Pa3BUBAETCS IICUXOTEHHOE PaCCTPOMCTBO MMOBEICHUS
- CaMOTPYMHUHI, IPOSBISIOIIMICS B BBUIN3bIBAHUU WJIM BBIKYCBIBAHMU IIEPCTH. DTO MPUBOJIUT K
JIOKaJIbHOM MOTEpe MIEPCTU U YXYAIICHUIO BHEIIHETO BU/1a JKUBOTHOTO.

Korma komika crajakmBaeTcsi CO CTPECCOPOM - PE3KMM 3BYKOM, HOBBIM 3allaxOM WIH
W3MEHEHUSMH B OKPYKEHUHU - CEHCOpHash MHQOpMAIMs MPOXOJUT Yepe3 TallaMyCc U MOCTYIAeT B
MHHAAJIEBUIHOE TeJI0. MUHIaIMHA OLEHUBAET CTUMYJI KaK OIMACHBIM M aAKTUBUPYET CTPECCOBBIN
OTBeET.

Omna 3amyckaet paboty HPA-ocu: runoranamyc BbIIEII€T KOPTHKOTPOIHH-PUIN3UHT-TOPMOH
Y apTUHUH-BAa30MPECCHH, TUMO(DU3 - aJPEHOKOPTUKOTPOIHBINA TOPMOH, a HA/IMOYEYHUKH - KOPTU30.
[TapannenbHO aKTUBUPYETCS CHMIATO-aJpeHANoBasi CHCTEMa C BBIOPOCOM aApeHalMHA U
HOpaJpeHAINHA.

KopTtuszon meHsieT 3HepreTuyeckuii MeTaboau3M: OpraHu3M MOOMIIM3YET IIIIOKO3Yy, HO INpHU
XPOHHYECKOM CTpecce MEePeXOJUT B PEXKHUM IHEProcOepekeHus. ITO CHUXKAET JBUTATEIHbHYIO
aKTUBHOCTb, UTPYy U HCCIIEIOBATEIbCKOE MOBeAeHHe. Ha ypoBHE Mo3ra KOpPTH30J YCHJIMBAET

AKTUBHOCTb MHHAAJIWHBI, YTO IIOBBIIIACT TPCBOXHOCTbL M TOPMO3HUT HHHUIOHWATHBHOC ITOBCIACHUC
[5,6,7,8,9,10,11].
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B pesynbrare ¢dopmupyercs TuUNMYHOE wu30eraroiiee IMOBEACHHUE: KOIIKA YXOJUT Ha
TUCTAHINIO, MIPSTYETCS, BEIOUPACT 3aKPBIThIC WM MPHUIIOJHATHIC TOYKH, MUHIMU3HPYET KOHTAKT C
YeJIOBEKOM U IPYTUMH KUBOTHBIMU, MPEATOYUTAET HAOIIOIEHUE BMECTO B3aUMOACHCTBHUS.

Ecin y KOmKM HET BO3MOXHOCTH CIpPSTAThCS WM YBEJIWYHUTH JIUCTAHLWIO, H30eraHue
CMEHsETCs 3aluTHOM arpeccued. Korma jXKMBOTHOE MPOJIOJIKAET BOCIPUHHUMATH CTPECCOD,
CeHCcOopHasi MH(OpMAIHsl MOCTYMAaeT B MHUHIAIEBUIHOE TEJIO, KOTOPOE OIEHHMBAET CUTYAIUIO Kak
OMAacHYI0 U MOJJIEPKUBAET TPEBOXKHYIO peakunio. Munnanuna aktusupyetr HPA-ock: runoranamyc
BBIJICISIET KOPTUKOTPONIMH-PWIIM3HHT-TOPMOH W apTUHUH-BA30IPECCUH, TUNO(U3 BBILACISAET
aJpEHOKOPTUKOTPOIIHBIA TOPMOH, a HAANOYEYHUKH - KOPTHU30JI; OJHOBPEMEHHO BKIIIOUAETCS
CUMIIaTO-aIpEeHAIOBAsI CUCTEMA C BEIOPOCOM aJipeHAJIMHA U HOpaapeHanyHa [5,6,7,8,9,10,11].

VY Kowek ¢ BBIpa)KEHHOW 3aIIUTHOM arpeccueil MOBBIIICHHBI YPOBEHb KOPTU30JIa B IIEPCTH
MOJITBEPKIAET CBSI3b MEKITY XPOHHUECKUM CTPECCOM U 0OOPOHHUTEIHHOM arpeccuen.

Co0cTBEeHHBIE HCCIICTOBAHHSA

Matepuan 1 METO/IbI UCCIIEOBAHMUS.

[Ipumensiemble (pu3HONOrUYECKHEe METOJbl MCCIEeNOBaHMs OIpeesieHHe (U3UOIOrMYECKUX
IapaMeTpoB KUBOTHOT'O TaKUX Kak: yacToTa cepaeunbix cokpamenuii (HCC), yactora bIXaTenbHbIX
nevxennii (Y1J0).

HabGmonenue 3a peakiueil >)kuBOTHBIX Ha cTpecc-(haKTOpbI

B paMkax u3ydeHus BblllIeyKa3aHHON TeMbl HAMHU ObUIO MPOBEAECHO HAOJIOJEHUE U aHAJIM3
YCJIOBUH COJIepKaHUs, pallMOHa U MOBEICHUECKUX PEAKIMil JIoIaae, OBell, a TaKXkKe MPaKTUYEeCKOoe
HCCIIEZIOBAaHUE IO OLIEHKE CTPecC-peakiMu y Kpojumka Ha 0Oa3e Ka3axckoro arpoTexHMYecKOro
uccienoBaTesbckoro ynusepcurera umenu C. CeigysuinHa U KOLIEK YaCTHOTO MOABOPhS BKIIIOYAs
Y CBOMX COOCTBEHHBIX.

Jlomanyu conmepxanuch B JIEHHHMKE IUIONIAAbI0 12 M* IpU ONTHMAIbHOM TeMmmIepaTrype B
npenenax +10...+12°C u orHocuTenbHOW BiaxHocTH Bo3ayxa 65-70%. Ocsemenue -
HCKYCCTBEHHOE, JBIKEHHE BO3AyXa MOIEPKHUBAIOCH Ha ypoBHE 1,5 M/c, 4TO COOTBETCTBOBAJIO
300TUTHEHNYECKUM HopMatuBaMm. Jlomamm  Benmu ceOsi CHOKOMHO, arpeccMBHOE MOBEICHHE
OTCYTCTBOBaJIO. ANMNETUT OCTaBaJCsi CTAaOWUIBHBIM, 3a HMCKJIIOYEHHEM OTIENbHBIX JHEH, Korna
HAOJI0ANOCh €ro HE3HAYMTEIbHOE CHIDKEHHE - TPEANOJIOKUTENIbHO B CBSI3M C HM3MEHEHUEM
MOTO/IHBIX YCJIOBUH WJIM BHYTPEHHUMH (pu3noornyeckuMu pakropamu. Parmon Brirouat:

® CyX0€ CEeHO - 5-6 KI 32 0/IHO KOpMJIEHHE, B CyTKH 0K0J10 10-12 kr; KoMOUKOpM -4 - 5 KT;

® 3¢pHOBBIC KYJIBTYPHI - OBEC, STUMEHB, MILICHUIIA; MUHEPAIbHbBIC J00AaBKU B BHJIE TTOBapEHHOU
COJIN.

Kopmienne mpoBoaminoch nBaxabl B AeHb. OCOOCHHOCTBHIO JAHHBIX JKUBOTHBIX SIBIISIACH
MOBBILIEHHAs] YYBCTBUTENBHOCTh K TPAHCIOPTUPOBKE - B TaKWe€ MOMEHTHI HaOI0/aIach
TPEBOKHOCTb M BO30YXKAEHHOCTh. OTO XapaKTePHO JJsI HEKOTOPBIX TIOPOA, OCOOEHHO
HeaJallTUPOBAaHHBIX K 4YacThIM MepeMemieHusaM. OIHAKO uccienyemMas IOJIYyKpPOBHAs Ka3aHCKas
aHIJMICKas JIoab IEMOHCTpUpOBaja 00jiee BHICOKYIO CTEIEHb a/JallTUBHOCTU 110 CPABHEHHIO C
MEHE€ YCTONYNBBIMU ITOPOAAMH.

Yacrtora cepaeunbix cokpamenuii (HCC) cocraBuna 40 ya/MuH, a 4acToTa JbIXaTEIbHBIX
nsxenuit (U121) cocraBuna 11 abIx/MHH, 4TO HAXOUTCS B IpeJiesIax HOPMBI JUIs B3pOCIION JIomaan
(2844 yn/mun). IloTAMBOCTH HE OTMEUajach, TEPMOPETYJSILUS COXpaHsUIAaCh B Mpejernax
(bU3MOIOTrNUECKO HOPMBI.

3pauykoBasi peakiusi Ha CBET Obllla HOPMAJIBHOU - CY’KEHHE MPOUCXOIUIO PAaBHOMEPHO U 0€3
3aJiepKeK. YN HaXOJWINCh B pacciaaOIeHHOM IOJIOKEHUH, OJHAKO BUAMMBINA O€JIOK Ila3a MOXET
yKa3bIBaTh Ha JIETKUM cTpecc. Peakiusa Ha MexaHWYeCcKoe pasfpakeHue (JIETKOe MOCTyKUBAHHE)
ObuTla MUHUMAaNBHOU. B 11e110M noBeieHueckue v pu3nonorndeckue nokazaTeay CBUIeTeILCTBOBAIN
0 CTaOMJIBHOM IICUX03MOIIMOHAJILHOM COCTOSTHUY JIOIIA e .
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Pucynok 1 - OmnpezneneHue 4acToTbl Pucynok 2 - [IlpoBeneHue oueHku
JBIXaTeIBHBIX IBIYKCHUH Y JIOIIA TN peakuy >KHBOTHOTO HAa CTPECCOBBIA CTUMYI
METOJIOM JIETKOTO TaKTHUJIBHOTO pa3IpakeHHs

[ToBereHME KUBOTHBIX CTAOMIIBHOE, arpeccusi U MPHU3HAKUA CHIIBHOTO CTPECcCca OTCYTCTBYIOT.
UCC B mpepenax HOPMBI, alleTUT B LIEJIOM COXPaHEH, YCIOBHS COJCpP)KAHUS COOTBETCTBYIOT
300TUTUCHUYECKUM TpeboBaHMsM. JIErkoe HampsDKeHHE, CBA3aHHOE C TPAHCIIOPTHUPOBKOH, HE
OKa3bIBACT IMIOCTOSIHHOT'O BIIMSHHUS Ha 00Ilee COCTOSHHE.

TakuM 00pa3oM, MOXHO TIPEIIOJIOKUTh, YTO MPOAYKTUBHOCTH y HCCICIYEMBIX JIOIIAIeH
HAXOJUTCS Ha IOCTATOYHO XOPOIIEM YPOBHE, PU YCIOBUY MUHUMH3AIIH CTPECCOBBIX (PAKTOPOB BO
BpeMsI TIEPEBO30K.

[ToBenenue oBel| Mpu BXOJE B MOMEIIECHUE MTOKA3aJ0 Pa3HYI0 CTENEHb CTPECCOBOM pEaKIIvu.
UYeTsipe 0cOOM 1€MOHCTPUPOBAIH TTPU3HAKU TPEBOTH — OTCTYIHIH K CTEHE, OTBEPHYJIUCH U BCTAH
ko MHe 3amoM. OxuH OapaH 3aHSUI OOOPOHHUTEIBHYIO MO3UIMI0 M JaKe MPOSBUI arpeccuto,
MOMBITABIIACH OOAHYTHh Npu TpuOIKeHnr. OcTanabHBIC TBE OBIBI BEIM ceOsl CIIOKOWHO W HE
TIPOSIBIISLITN MPU3HAKOB CTPaxa WM TPEBOKHOCTH.

PHyHOK 3 - Pucynok 4 - IIpoepka Pucynox 5 -

HaOmronenue 3a MmoBeeHHEM  OBEI] Ha ckopocTh [IpoBepka mepcTu oBell Ha

OBEII B CTOMIIE COKpallleHUsI  3payka BO TUTHCHY, NEPXOTh,
BpeMsl CBETOBOI'O JKTOINAPa3UTHI.
pasapakuTes

Peakius Ha CBET y CHOKOWHBIX OBEIl ObLIa aJIeKBATHOM: 3pavyKu COKPAIIAIUCh TOCTATOYHO
OBICTPO, HO HE YPE3MEPHO PE3KO - AHAIOTUYHO HAOII01aeMOM peakluy y JOUIA/IH.

DTO CBUACTEIHCTBYET O HOPMAJILHON pab0oTe BEreTaTUBHON HEPBHON CHCTEMBI M OTCYTCTBUH
BBIPQKEHHOTO (PU3MOJIOTHYECKOTO CTpecca.

YacToTa cepieuHbIX COKpPAICHWH y OJHOW M3 CIIOKOWHBIX OBEIl COCTaBwiia 73 ya/MUH, YTO
TaKXKe CYMTACTCS] HOpMaIbHBIM (HOpMa a1t oBell - 70 - 90 ya/mun).

JlononHUTEeNbHO OBLIO 3aMEYEHO, YTO Y HEKOTOPBIX OBEI] HIEPCTh HAXOAMIACH B 3alIbUIEHHOM
COCTOSAHUH, YTO MOXKCET CBUIACTCIBCTBOBATHL O HCI[OCTaTO‘IHOﬁ qacToTe YXOI[a NN HLIJICBOI;'I
3arps3HEHHOCTH B MOMEIIeHUH. He3HaunTenbHOe BhINaACHUE IEPCTH TaK)Ke HAOIF0AaI0Ch, OJTHAKO
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OHO HAXOAWJIOCh B Mpenenax (pU3HoJorndyeckoil HOPMBI U HE YKa3bIBaeT HA HAIUYHME CTPECCOBOM
PeaKIyH.

B crane naGmonancst pa3HbIil YpOBEHb PEAKTHBHOCTH: YacTh OCOOEH MposiBUIa MPU3HAKU
ocTporo crpecca (u3deranue, arpeccus), Toraa Kak apyrue Benu ceds crokoitno. YCC y criokoitHO!
oBIBI B mpenenax HopMbl. lllepcTh crerka 3arpsi3HeHa, HO HEYXO0XKEHHOCTh HE3HAYUTENbHas,
BBINAJICHUE MIEPCTU (PU3NOTIOTHUECKOE.

Takum 00pa3zoM, MOKHO TPEIIONOKUTh, YTO MPOTYKTUBHOCTD y CIIOKOMHBIX OBEIl HAXOUTCS
Ha YJOBJICTBOPHTEIHHOM YPOBHE, OJHAKO HAJM4YUE BBIPAKEHHOH CTPECCOBOW pEaKUWH y 4YacTh
KMUBOTHBIX MOXET HETaTHBHO CKa3bIBATHCS HA OOIIEM COCTOSIHHM CTaJa U TPeOyeT KOPPEKTUPOBKHU
YCIIOBUH COJIEPIKAHUS U CHIDKCHUS BHEITHUX Pa3IpakKUTEIICH.

[Ipn uccnenoBaHUM KPOJUKOB JOMOJHUTENIBHO B paMKax JIabopaTOPHOW MPAaKTHKU ObUIO
MIPOBEICHO MATKOE HAOIIOACHWE 32 peakiyeil KPOoJHKa Ha HEKOTOpBIE BHEIIHUE pPa3IpaKHTENH.
HccnenoBanue npoxoauino B 0€30MacHON M CIIOKOMHON 0OCTaHOBKe, 0€3 MPUYMHEHHUS )KUBOTHOMY
Kakoro-mm6o Bpena. B xoxe pabGoThl ObUIM M3yYeHBI OCHOBHBIE (PH3HOIOTMYECKHE MapaMeTph
KUBOTHOTO: yactoTa cepaeunbix cokpamiennit (UYCC) — 130 ymapoB B MHHYTY; YacToTa
neixatenbHbIX aBkeHud (Y1) — 47_‘B)10XOB B MUHYTY.

PucyHok 6 - [IpoBepka 4aCTOTHI CEPIEUYHBIX COKPALLICHUI Y KPOJIHMKA.

3areM KpoJIMKY ObUTH KPaTKOBPEMEHHO IPEICTaBICHbI Clladble CTPEeCcCOBbIE (PaKTOPBHI:

CBeToOBOIl  pa3ipakUTeNb - KPATKOBPEMEHHOE BO3JCHCTBUE  HAIPABICHHOIO  CBETA;
AKYCTUYECKHH pa3IpakKuTeNb - JETKUN ITyMOBOH (OH.

Peakuust )KMBOTHOTO ObllIa YMEPEHHOW: HE HAOMIONANOCh PE3KOH MaHUKH, HO OTMEYAIHUCh
HeOompIIMe (QU3NOIOTUYECKUE HW3MEHEHUS, XapaKTepHble [UIsl aKTUBU3ALMU aJalTal[MOHHBIX
MEXaHU3MOB (HE3HAYHTEIHHOE YYAllleHUE IbIXaHUS U cepaneOueHus). ITO CBUACTEIBCTBOBAIO O
HOPMaJIbHOU (DYHKITMOHAJIBHOCTH CUMITATUYECKON HEPBHOM CUCTEMBI.

[Tociie KpaTKOBPEMEHHOIO BO3/1€UCTBHS Mbl IPUMEHUIIN TaKTUJIBHOE YCIIOKOEHHUE: JKUBOTHOE
MSATKO TJIAJIUIN U TIOYECHIBAJIU B 30HE yIIEH U XOJKHU. /[aHHBIN NMpHEM NO3BOIWI 3aMETHO CHU3HUTH
YPOBEHb TPEBOXKHOCTH - KPOJIMK BHOBb MIPOSIBUJI IPU3HAKH PACCIA0ICHUS  CIOKOHCTBHSI.

BaxxHo mnom4yepkHyTh, 4TO BCe IEHCTBUS OBLIM MPOBEACHBI T'YMaHHO, C COOJIIOJICHHEM
THYECKUX HOPM, O€3 MPUMEHEHUS] HACHIICTBEHHBIX MIJIM O0JIE3HEHHBIX METO/IHK.

OcHoBHasi 1Ledb 3aKiOYalach B HAOMIOJEHWU 32 €CTECTBEHHBIMU aJaNTalllOHHBIMU
peaxIsiMHA KHUBOTHOTO B Oe3omacHoi cpexe. [IpoBenénuble HAOMIONEHUS U MPAKTUKA TTO3BOJIMIN
HarJIgqHO yOeTUThCS B TOM, HaCKOJBKO Ba)KHBI KOM(OPTHBIE YCIOBUS COJIEP)KaHUs, KOPMIICHUS U
SMOILMOHAIBHOTO COCTOSHUSI JUIS COXPaHEHHsI TPOJYKTHBHOCTH >KMBOTHBIX. Jlaxke cialble
pa3apaKuTed MOTYT BbBI3BIBATh PEAKINI0, AKTUBU3UPYIOUIYI0 (HU3UOIOTUYECKUE PECypCHI
opranusma. [Ipu aTom nogaepkka co CTOpOHBI YeloBeKa (Yepe3 TaKTUIIbHbBIN KOHTAaKT, CHOKOWHYIO
00CTaHOBKY M T'PaMOTHOE COJepXKaHHE) MO3BOJIIET OBICTPO BOCCTAHOBUTH MCUXOIMOIIMOHAIBHOE
PaBHOBECHE KUBOTHOTO.

B xome mnpakrtuyeckoro wuccieqoBaHus Obuia oOclegoBaHAa OpHUEHTANbHAs —KOIIKA,
MPOSBIISABILIAS BBIPAXKEHHYIO TPEBOKHOCTH IPU MOSBIEHUU HE3HAKOMOro ueioBeka. Cpa3y mocie
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BXOJIa TIOCETUTEJsI )KUBOTHOE CHPATAJIOCH IO/ KPOBaTh - TUIIMYHAsL cTpaTerus nzderanus. Yacrora
JbIXaHUs COCTaBsuIa 28 NBMKEHUN B MUHYTY, YTO OTPaXXaJl0 COCTOSIHUE HACTOPOKEHHOCTH.

Yepes HEKOTOpOE BpeMs KOILUKA BBIIUIA U3 YKPBITHS, OJHAKO IIOINBITKA B3STh €€ HAa PYKHU
BbI3BaJIa PE3KUH CTPECCOBBI OTBET: BBIpA)KEHHOE OECIOKOMCTBO, CTpEeMJICHHE BBIPBATHCS U
YYalEHUE CEPACYHOTO PUTMA 10 222 ynapoB B MUHYTY M YYallleHUs JbIXaHUs 10 37 IbIXaTEJIbHbBIX
JBUKEHUNM B MUHYTY. [[OMONHUTENBHBIN IIyMOBON pa3pa’kuTenb (IIEIeCT HaKeTa) YCUINII UCIIYT.
Xo3s1iiKa OTMETHUIIA, YTO )KUBOTHOE PETYJIIPHO OOUTCS IPOMKUX 3BYKOB M JIFOJIEH, UTO MOATBEP)KIAET
HaOJTI0ICHHUS.

BHewmnue npu3Haku TPEBOTM BKIIIOYAIM IOJKAThIE YIIW M KOMIIYJIbCUBHBIE JelcTBUA. Bo
BpEMsI CTpECcCa KOIIKA aKTUBHO TOYHT KOT'TH, YTO MOXET CITY>KUTh CIOCOOOM BPEMEHHOT'O CHUKCHUS
HaIPSDKEHUS.

- — —

o ————

Pucynox 6 - Pucynok 7 - Oumymienue Pucynox 8 -
W3beraroree  moBeneHue auckoMdopra Kok, KommynbcuBHOE JIECTBUE
KOIIKH MOKa3aHHOE MOKAaTBIMM ~ (TOUEHHE KOTTeH) KOIIKHU IpH

yIlIaMH. cTpecce

Hctopust )KMBOTHOTO yKa3bIBa€T Ha BO3MOXKHBIE UCTOKH MOBBIIICHHON TpeBOKHOCTHU. Koika
paHee kKuiia B MHOTOJIIOJHON KBapTUPE C OOJBIIUM KOJIWYECTBOM >KMBOTHBIX W TMOTCHIIMAIBHO
HeOnmaronpusaTHON aTMmocdepoil. IloBeneHdyeckne OCOOCHHOCTH - TYIJIMBOCTh, HU30eraHue,
CEHCUTHBHOCThH K IIIlyMaM - MPEAINoJarailoT 4acToe BO3JEHCTBUE CTPECCOpPOB, BKIIOYAs T'POMKHE
3BYKH, XaOTHYHOCTH Cpeabl WM rpyboe oOpamenune. DopMHpOBaHHE CTEPEOTHIIUU «OBICTPOTO
MOeIaHus» MUIIM TAK)KE CBI3aHO C MPOIUION KOHKYpEHIMEH 3a eny, KOTrJa Ipyrue >KUBOTHBIC
3abupanu e€ KopMm.

[Tocne nepee3na k HbIHEIIHEN XO351MKE KOIIKA MMOHAYaly COXpaHsJia TPEBOKHOE MOBEICHHE:
MaJio urpasa, npsitajach U u30eraja UCCiIeq0BaTeNbCKON aKTUBHOCTH, OCOOCHHO U3-3a CTpaxa Mnepej
TPOMKUM U HEMPEACKa3yeMbIM YEIIOBEKOM, MPOXKHUBABIIMM B KBapTupe. OIHAKO MOCIIE CMEHBI
KWInia Ha Ooyiee CIIOKOMHOE COCTOSIHUE >KMBOTHOIO YIIYYIIMJIOCH: OHAa cTajla OOJbllle WUrpath,
aKTUBHEE HCCJE0BaTh MPOCTPAHCTBO M peXe MPATATHCSA. ITO MOJUEPKUBAECT BAXKHOCTH BHEITHEH
Cpelibl sl SMOIIMOHAIBHOIO OJIarONnoIy4rs KOLIEK.

Komka mpakTuyecku He MPOSIBISIET arpecCcHio, MPeAnoYnTas n30eranue Jaxe B CTPECCOBBIX
cuTyauusix. B peakux ciydasx, Korja yHTH HEBO3MOXKHO, OHa OIPaHHYMBAETCS 3aUIUTHBIM
[IUIMICHUEM, YTO OTPa)kKaeT CTPATETHI0 MHUHMMAILHOTO KOH(MIMKTA W OIIyIIEHHWE HEBO3MOXHOCTH
3(PEeKTUBHO 3aMMUTUTHCS, CPOPMUPOBABIIEECS, BEPOSITHO, B PAHHEM OIIBITE.

CrnenyroomumMu 00beKTaMU HCCIEAOBAHUS BBICTYMANU CaMell CUOMPCKOW TMOPOJBI M camel]
pyccko-Toay6oit mopoasl. UcXomHO CHOMPCKUN KOT JEMOHCTPUPOBAIl HEUTPAIHHOE MTOBEICHUE TTPU
BXOJIE HCCIIE[OBATENs, HE MPOSBISIA NpU3HAKOB arpeccuu. OQHAKO MpPU HU3MEPEHUH YaCTOTHI
cepaeunbix cokpamenuid (HYCC) u gpixatenbHbix aBwxeHui (Y1) KoT 3aHs1 3alUTHYIO 103y,
MpUKaJT YIIM U BXKAJICS B MOBEPXHOCTh KpOBAaTU. B mocieayomnieM oH mposiBUJI AaKTUBHBIE PU3HAKU
arpeccuy, BKJIoUas KycaHHe W LiapanaHue. Biajenbipl COOOIIMIN O TOM, YTO KOT IOJBEprajcs
paHHE# TpaBMaTW3alMH B JETCTBE (TUCKAaHUE U (QU3HUECKUN TUCKOMQPOPT CO CTOPOHBI peOEHKA),
YTO, BEPOSITHO, CIOCOOCTBOBAIO (hOPMUPOBAHUIO MOBBIIIEHHON CTPECC-PEAKTUBHOCTU M HU3KOTO
mopora JJisi aKTUBHOW OOOPOHUTENBHON peakinuu. B oTimuue OT caMKu OpPHEHTaIbHON MOPOIBI,
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KOTOpas JIEMOHCTpUpOBaJIa MPEUMYIIECTBEHHO u30erarouiee IOBEIEHHE, CKPbIBAsCh OT
MCClIeIoBaTeNs, CAOMPCKHUNA KOT MCIIOIB30BA MPSMYIO arpecCuio Kak CTpaTerdio 3amuThl. Pyccko-
roay0ooi KOT HpOSBIAA HPEUMYIIECTBEHHO MNpPENyNpeaUuTeIbHOe ULIMIIEHUE, YTO OOBsACHIETCS
OTpaHUYCHUSAMH (PU3UYECKOTO COCTOSHUS (IIyHOYHAS TPhDXKA), IPETATCTBOBABIIMMH HOJTHOLICHHOMY
YKYyCy U LlapalaHHio, U CIIOCOOCTBOBAJIO MCIOJIb30BAHUIO BU3YaJIbHO-3BYKOBBIX CUT'HAJIOB 3aILUTHI.

®U3n00ro-OMOXUMHUYECKN pPa3InyMsl B PEAKIMM HA CTPECC MEXAY camIlaMM U CaMKaMu
00yCIIOBJIEHbl KOMIUIEKCHBIM B3aUMOAEHCTBUEM T'OPMOHAJIBHBIX, HEHPOHAIBHBIX U YHIOKPUHHBIX
¢dakTopoB. Y caMIIOB, BKJIIOYasi CHOMPCKOTO KOTa, aHAPOTEHBI (DOPMUPYIOT aHIPOTeH-3aBUCUMYIO
OpraHu3alUl0 JUMOWYECKHX CTPYKTYp, BKIIOYas MUHAAJIMHY W TUIOTAlaMycC, CHMXKas IMOpOT
arpecCUBHOM peaklMy U MOBbIIIASI AKTUBHOCTD LIEHTPOB OOOPOHBI. Y CUJIEHHE ITyTaMaTepruiecKon
nepesaun yCKOpseT peakluio Ha yrpo3y, a akTHUBalUs CUMIIATOapPEHaIOBOM CUCTEMBI MOBBIIIAET
UCC, ToHyC MBIl ¥ TOTOBHOCTh K aTake. B To Bpems Kak y CaMOK OCHOBHBIMH PETYJISATOPAMU
MIOBEJICHUSI SIBJIAIOTCS. SCTPOr€Hbl U OKCUTOLIMH, MOBBIIIAIOIINE COLUAIBHYIO YyBCTBUTEIBHOCTh U
CKJIOHHOCTh K M30€TaHWIO YIpo3bl NMPH OTCYTCTBHM HEMOCPEICTBEHHOH omacHocTu. Paborta ocu
«TUMNoTalaMyc- TUIIO(U3 - HAATIOUEYHUKN» TAKKE JEMOHCTPUPYET IMOJIOBbIE Pa3UyMs: Yy CaMIOB
peakius Ha CTpecC XapaKTepu3yercs 0ojiee pe3KUM BbIOPOCOM KOPTU30J1a, YCKOPEHHOH akTHBAIUeH
MUHJIQJIMHbl U CHIPKEHHEM TOPMO3HOTO BIUSHHS IMPEePPOHTANIBbHOM KOpPBI, TOTAAa KAaK Yy CaMOK
KOPTHU30JIOBBIM NHK OO0Jee IJIaBHBIM, CHIbHEE BBIPAXXEHO CEPOTOHMHEPTHUYECKOE TOPMOKEHHE
arpeccuu M MposBISeTCsl CKIOHHOCTh K M30€raHuI0 MU «PEaKLIUU 3aMEPEThY.

[TosydyenHble HaOIIOIEHNS TOTBEPKIAIOT FEHETUUECKH 3aKpEIUIEHHBIE CTPAaTeTuu KOIMHTa:
caMIlbl Yalle MCIOJb3YIOT NMPOAKTUBHBIA CTHJIb, BKJIIOYAIOUIMNA aKTHBHYIO OOOPOHY M OBICTPYIO
aTaKyIONIYIO PEaKIHIo, B TO BpeMsI KaK CaMKH JIEMOHCTPUPYIOT PEaKTUBHBIN CTHIIb, OCHOBAaHHBIN Ha
n30eraHuM yrpo3 ¥ TMOKOM ajanTayuy K BHEIIHUM CUTHajlaM. PaHHUI cTpecCOBBIH ONBIT yCUIUBAET
3TH TPEAPACHOIOKEHHOCTU: y CHOMPCKOTO KOTa TpaBMa IpHBENa K 3aKpEIUICHHWI0 aKTHBHOMN
00OpPOHUTENBFHON PEeaKLMH, TOT/Ia KaK y CAMKH OpPUEHTAIBLHOM MOPO/IbI TO100HBIN OMBIT GOPMUPYET
MPEeUMYIIECTBEHHO u30erampoiiee mnoBeneHue. Pyccko-rony0oil KoOT, HeECMOTpsT Ha IO,
JI€MOHCTPUPOBAJl MIPEAYIPEIUTEIbHOE IUIICHUE, YTO OOBACHACTCS OrpaHMYCHUAMHU (PU3NIECKOTO
COCTOSIHUSI, HE MTO3BOJISIFOIIIMMHU HUCIIOJIb30BaTh MPSMYIO aTaKy, U aKIIEHTOM Ha BU3YaJbHO-3BYKOBbBIE
CUTHAJIBI 3aILIUTHI.

Takum oOpa3om, oyuyeHHbIE JaHHbIE MTOATBEPKAAIOT: MUHUMHU3AIIHSI CTPECCOBBIX (PaKTOPOB,
ajlanTalys yCIOBHNA CoJIepKaHHUs U 3a00TIIMBOE OTHOIICHHUE - KIIFOUEBBIE JIEMEHTHI B 00ECTIeYeHUN
BBICOKOM ITPOAYKTUBHOCTH U OJIarONOIYy4Hs CEIbCKOX03HCTBEHHBIX U 1a00paTOPHBIX )KUBOTHBIX.

3akmioueHne. B xome wuccnenoBaHuMs OBUIO TMOATBEPXKACHO, UYTO CTPECC OKa3bIBAaeT
CYLIECTBEHHOE BIIMSHUE Ha NPOJYKTHMBHOCTH CEJIbCKOXO3SHCTBEHHBIX JKMBOTHBIX, 3aTparuBas
MOJIOYHYO, MSICHYIO ¥ PETIPOIYKTHBHYIO (PYHKIIUH.

HeratuBHoe BO3JeicTBUE CTPECCOPOB MPOSBIAETCS Yepe3 U3MEHEHHs TOPMOHAIBHOTO (hOHA,
HapylleHHe oOMeHa BEIIeCTB M CHIDKEHHE aJalTallMOHHBIX BO3MOXKHOCTEH OpraHusma.
[IpakTnyeckue HaOMIOAEHUs MOKa3ajiH, YTO Jaxke ciaalble cTpeccoBble (PaKTOPbl AaKTUBU3UPYIOT
(Gu3NONOTHYECKre PeaKIiy, OJHAKO TPAMOTHOE M TyMaHHOE OOpallleHue ¢ )KUBOTHBIMHU, CO3JaHHE
KOM(OPTHBIX YCJIOBHM COJAEpXaHMUA M MUTAHUS CIIOCOOCTBYIOT OBICTPOMY BOCCTAHOBJIEHMIO HX
MICUX0AMOLIMOHAIIBHOTO COCTOSIHUSI U COXPAHEHHUIO MPOAYKTUBHOCTU. MUHUMU3ALMS CTPECCOBBIX
(akTOpOB U afanTalys Cpebl - BaKHEHIINE yCI0BUS NOBbILIEHUS 3(P(PEKTUBHOCTH KMBOTHOBOICTBA
U YIy4IIeHHUs OJIarononyyusi >KUBOTHBIX.
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Abstract. Chronic Obstructive Pulmonary Disease also referred to COPD, that is characterized
by permanent inflammation in the airways of respiratory system’. Mainly in COPD there is
involvement of two respiratory diseases, most commonly chronic bronchitis and emphysema’. In
chronic bronchitis there will be increase production on mucus and inflammation of airways which
leads to chronic cough and frequent chest infection®. If we will talk about emphysema, then it’s the
destruction in the walls of alveoli and loss of elasticity which leads to breathlessness and difficulty in
exhaling®. Smoking is the most prominent factor of COPD but air pollution, occupation and genetics
can also contribute to the development of COPD'2.

Key Words: Chronic bronchitis, emphysema, imbalance in protease and protease inhibitors,
disbalance in trypsin and alpha-1 antitrypsin, alveolar destruction, difficulty in exhaling, high
shoulders, productive cough, bronchodilators, short-term acting, long-term acting, corticosteroids in
inhaled form, antibiotics, mucolytics, rehabilitation center, earthing exercises.

1-Introduction

Chronic Obstructive Pulmonary Disease (COPD) worldwide is the leading cause of morbidity
and mortality; till 2030 it will
consider that COPD will be the 3™ Chronic Obstructive Pulmonary Disease (COPD)
leading cause of death
globally'.COPD is the combination / Chronic Bronchitis
of respiratory diseases, the most :
common are chronic bronchitis and
emphysema which overlap with
each other>.

Chronic  bronchitis s
clinically defined as that in patients
of COPD there will be productive
cough that continue for three
months for two continues years
which cause inflammation of the
airways, increase secretion of
mucus and  recurrent  chest '
infections®>. In Emphysema there
will be destruction of alveolar walls
which leads to loss of elasticity of lungs which cause limitation in airflow and impaired gas exchange.
Both diseases contribute in COPD including fatigue, weight loss and dysfunction of skeletal muscles.
In risk factors, prolonged exposure in smoke, chronic smoking, air pollution, dusty occupation and
genetic such as alpha-1 antitrypsin deficiency'?

2- Epidemiology of COPD
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2.1-Wordwide Occurrence

It is estimated that 10.3 of adults have COPD? Worldwide affected persons are 213-392
million?

Occurrence increases with increasing ages above 40 years?. According to data men have grater
ratio then women, but cases are rising in women due to smoking

2.2-Mortality

All over the word about 3-4 million deaths of COPD patients per year. Worldwide 3™ leading
cause of death?

Global Deaths by Leading Causes (2021)

Cause Of Death Approx. Global Deaths (million)
Ischemic heart disease 9.44
Stroke 6.55
COPD 3.72
Lower RTI 2.67
Neonatal conditions 2.40
Trachea, bronchus, lungs cancer 2.20
Alzheimer & other dementias 1.90
Diabetes mellitus 1.60
Road accidents 1.35
Diarrheal diseases 1.25

2.3-Morbidity

COPD affects normal life and causes disabilities. Limitation in chronic air flow effects on
quality of life and patients must be hospitalized repeatedly?

2.4-Distribution

Highest Occurrence South Asia, East Asia, Western Europe
Highest Mortality South Asia, Eastern Europe
Low- and middle-income countries | About 90% deaths due to COPD before age of 70 years
Rank | Country Estimated Death per Major Factors
cases (million) | year(million)
1 China 100 1.2 Smoking, air pollution
2 India 55 0.9 Biomass fuel, smoking
3 USA 24 0.15 Smoking, occupational exposure
4 Russia 14 0.25 Smoking, air pollution
5 Indonesia 12 0.2 Smoking, biomass exposure
6 Pakistan 10 0.18 Smoking, indoor air pollution
7 Brazil 8 0.1 Smoking, urban air pollution
8 Germany 6 0.09 Smoking, occupational exposure
9 Japan 5 0.07 Smoking, aging population
10 UK 4 0.06 Smoking, air pollution

3-Review of Literature

3.1-Pathphysiology of Chronic Obstructive Pulmonary Disease

COPD, it appears due to chronic exposure of allergens/irritants that induced permanent
inflammation of airways, oxidative stress and imbalance in protease and antiprotease which leads to
structural changes in airways and alveoli and cause fibrosis, narrowing of small airways, increased
secretion of mucus also destruction of alveoli®.
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i-Chronic Bronchitis-There will be hypertrophy of mucus secreting glands, goblet cells
hyperplasia also chronic inflammation of airways that will be dominant by neutrophils and
macrophages and cause accumulation, limitation in airflow and increased chances of chest infections?.

ii-Emphysema-lIt is irreversible destruction of alveolar septa due to loss of elastic recoiling and
formation of air spaces. Emphysema is strongly associated with smoking®. Emphysema is often
associated with alpha-1-antitrypsin deficiency'2.

Prolonged Exposure to Irritants/Allergens

Airway Inflammation

l !

Chronic Bronchitis Emphysema

N S

Airways Limitation
!
Hypoxia

l

Systemic Effects
Muscle wasting, fatigue, cardiovascular complications

These pathophysiological changes cause airflow limitation, ventilation perfusion mismatch,
hypoxemia. In late stage it causes pulmonary hypertension.

3.2-Clinical Features-Sign and symptoms may vary but sometime overlaps

i-Chronic Bronchitis -Chronic cough with sputum, recurrent chest infections, wheezing and
mild dyspnea in primary stage. Patients may suffer with cyanosis also refers to blue bloaters caused
by hypoxia3.

ii-Emphysema-Progressive dyspnea, less cough, decrease in weight and barrel shaped chest.
Patients may have pursued lip breathing and tripod posture to feel comfort in breathing also refer to
as Pink Puffers. In emphysema there will be high shoulders of patients because patients have
difficulty in exhaling so patients will use his extra respiratory muscles which leads to high shoulders?.

ii-Systemic Features- Wastage in muscles, fatigue, anxiety depression.

3.3-Symptoms of COPD

COPD is combination of different respiratory symptoms for example breathlessness, chronic
cough with sputum and wheezing?®. Sometime chronic cough is one of the very first symptoms of this
disease, disease may start with it or it may be irregular, as disease comes in progressive stage the
patient has cough on daily basis. Breathlessness is a very important symptom due to which patients
will not be able to perform daily work which causes disability and anxiety. In other symptoms
including fatigue, weight loss, ankle swelling?.

3.4-Risk Factors of COPD

As we know that the main risk factor of COPD is smoking but it is not the only risk factor, in
other risk factors we have air pollution either indoor or outdoor, infections and factors linked with
low social economic condition. Occupation also plays an important role in development of this
disease. Inhalation of some gases and air polluted particles can also cause inflammation of airways
and leads to progression of COPD'?

3.4.1-Occupation as a risk factor of COPD
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Professor David Fishwick from United Kingdom and his colleagues report that relation between
chronic respiratory symptoms and worksite exposures have been considered as early as the 151
century, but documentation of the connection between ‘dusty trades and chronic bronchitis has been
more prominent from the 19™ century'2. The inconsistent definitions of COPD and unreliable measure
of exposures have led to a delay in the recognition of the causal link between occupational exposures
and COPD. However, over recent years strong associations have been found between occupation and
inContact with vapors, gases, dusts and fumes (VGDF) and the development of COPD. Margaret
Becklake’s seminal work indicated a causal link between workplace exposure to dust and fumes and
COPD, subsequently confirmed by a number of systematic reviews''.

Research in this field has focused on examining:

1) Specific industries or workforces — providing homogenous populations in terms of
occupational exposures or

2) General populations with varied populations and occupational exposures. Although both
types of studies have their respective advantages in assessing the impact of occupation on COPD,
data collection among a general population may be seen as advantageous as it allows the assessment
of the total burden of occupational exposures on COPD as well as reducing the problems related to
the confounding of the “healthy worker effect” (where lower morbidity and mortality is observed in
the working population, as those who are more ill tend to leave work).

On the basis of a review by the American Thoracic Society (ATS) '!, and a subsequent updated
review it has been estimated that approximately 15% of COPD may be preferable to workplace
exposures. This risk population attributable fraction: “the fraction of cases in a population that arise
because of certain exposures”) has been cited as higher among non-smokers; using data from the
NHANES"?survey, the estimated PAF due to occupation was 31.1% among non- smokers.

It is still idiopathic that specific substances is responsible for COPD as only a few studies have
been shown with the aim of measuring specific occupational exposures and their contribution towards
the burden of COPD. However, an increased prevalence of COPD has been found in those exposed
to asbestos, cadmium, coal dust, quartz, sawdust, silica, solvents, welding fumes and wood dust.
Studies have also shown exposure to cotton and grain dust as important risk factors in the
development of chronic limitation in airflow. Additionally, high prevalence of COPD has been noted
in specific occupations and industries, such as construction; leather/rubber/plastics
manufacturing and workers; spray painters; welders; repair services and gas stations; food products
and textiles'.

Although much of the previous literature has focused on the impact of occupation on the
development of COPD, it is also important to understand the effect of COPD on employment and
work performance'’.

3.3-Diagnosis-

i-Spirometry- If the ratio of FEV1/FVC <0.70, it confirms persistent obstruction®..

ii-Severity Classification-It based on FEV1 % predicted?.

iii-X-rays- Perform chest x-rays that show hyperinflation, diaphragm become flat may also
show increased bronchial marking?.

iv-Blood gases-To check hypoxemia and hypercapnia®.

4-Materials and Methods3,>.

4.1-Study Design and Setting®.

This study is combination of literature review and clinical case studies to provide detailed
knowledge for this disease.

4.2-Study Population’.

Patients who have age more than 40 years with confirmation of COPD by spirometry and
chronic addiction of smoking or long-time exposure to irritants/allergens.

Alternatively, the study, individuals with asthma, active T.B, sever comorbidities.

5-Management
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With the help of pharmacological treatment, that trigger on symptoms, we can improve the
quality of patient’s life, reduce exacerbation?

5.1-Bronchodilators

We can use bronchodilators which cause quick relief in symptoms of disease, improve lung
function also reduce exacerbations

Short acting agents -Salbutamol (SABA), Ipratropium (SAMA) for quick relief in symptoms?

i-Salbutamol is a short-term acting beta2 adrenergic receptor agonist, it works on beta2
receptors of bronchial smooth muscles and cause the activation on adenylyl cyclase enzyme which
leads to increase in Camp due to which there will be relaxation of bronchial smooth muscles and
cause opening of airways limitations. Also causes inhibition of inflammatory mediators from mast
cells. It is used for quick relief of symptoms because its onset of action is 5 minutes and works for 4-
6 hours

ii-Ipratropium-It is also a short-term acting drug, which works on muscarinic antagonists that
block M3 muscarinic receptors and cause inhibition of acetylcholine binding on receptors and stops
bronchoconstriction by inhibition of bronchial smooth muscles contraction which leads to opening of
airways. This drug also causes reduced mucus secretion due to which less accumulation of mucus in
airways. We can use it for quick relief of symptoms because its onset of action is 15-30 minutes and
work for 4-6 hours.

Long-acting agents- Formoterol, Salmeterol (LABA) and Tiotropium (LAMA) for improving
lung function also reduce exacerbations®.

i- Formotrol is a long-term acting beta2 adrenergic receptor agonist, it works on beta2
receptors of bronchial smooth muscles and cause the activation on adenylyl cyclase enzyme which
leads to increase in Camp due to which there will be relaxation of bronchial smooth muscles and
cause opening of airways limitations. Also causes inhibition of inflammatory mediators from mast
cells. It is used for quick relief of symptoms because its onset of action is 3-5 minutes and works for
12 hours.

ii-Tiotropium is a long-term acting muscarinic antagonist which selectively blocks M3
receptors in bronchial smooth muscles which cause inhibition of acetylcholine mediated
bronchoconstriction. Its action is long-term because it sustained the action for 24 hours, resulting in
decrease obstruction in airways, also show its minimum effect of M2 receptors to avoid reflex
tachycardia.

Combination Therapy-LABA and LAMA is for moderate to severe cases.

5.2-Inhaled Corticosteroids?,°.-Fluticasone or Budesonide can decrease inflammation in the
airway, can be used in combination with LABA

ICS is used to decrease inflammation for long term management in COPD, it binds to
glucocorticoid receptors which cause modify gene transcription also reduce inflammatory cytokines,
eosinophils, T-lymphocytes, macrophages in airways wall.

5.3-Triple Therapy?,°.- LABA+ LAMA+ Corticosteroids we can use in severity of disease or
patients at high risk to optimize symptom control.

5.4-Phosphodiestrase-4 inhibitors>-We can use drugs of this class to decrease inflammation,
decrease exacerbations in those patients which have chronic bronchitis and very sever airflow
limitation

5.5-Other Medication

i- Theophylline- Mild Bronchodilator

ii-Antibiotics- For acute infective exacerbations

iii-Mucolytics-For productive cough

iv-Oxygen Therapy -For Hypoxia

Drug Class Drug example Onset of Duration | Affects
action
SABA Salbutamol Smin 4-6 hours | Quick relief
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SAMA Ipratropium 15-30 min | 4-6 hours | Reduce mucus secretion
LABA Formoterol 3-5 min 12 hours Long term affect
LAMA Tiotropium 30 min 24 hours Minimize M2 effect
ICS Fluticasone 12-24 hours | Long term | Use with LABA
Combination LABA+LAMA+ICS | Varies Varies For moderate to severe

COPD

PDE-4 blockers | Roflumilast Long term | Sever chronic bronchitis
Theophylline Theophylline 30-60 min | 8-12 hours | Monitor serum level
Antibiotics Azithromycin Short term | For acute inflection

6-Rehabilitation

6.1-Pulmonary Rehabilitation-To improve the lung function we can offer exercise training to
the patients, educate the patient, diet plan, which results in improvement in lungs tolerance, decrease
dyspnea and increase quality of life?.

6.2-Breating Exercises

i- Diaphragmatic breathing- It is also known as belly breathing, abdominal breathing or deep
breathing that improve ventilation.

ii-Pursed-lip breathing-It helps in preventing airway collapse also reduces hyperinflation

iii-Segmental Breathing-Expand lung regions which are under- ventilated.

iv-Inspiratory muscle training-Help in improving inspiration strength.

7-Discussion

COPD is the overlapping to minimum two respiratory diseases, most commonly chronic
bronchitis and emphysema which cause inflammation in airways and limitation in air supply leads to
hypoxia. In chronic bronchitis there will be excess secretion of mucus and recurrent chest infections
and in emphysema there will be destruction of alveoli.

The main causes of COPD are smoking, long interaction with irritants, imbalance in protease
and protease inhibitors. For diagnosis we can do spirometry, X-rays, sputum culture test and blood
gases test. Management we have two methods we both have to follow. Pharmacological and
Rehabilitation. In pharmacological methods we have to use long-term, short-term bronchodilators as
per symptoms also inhaled corticosteroids, antibiotics, mucolytic and oxygen therapy. While in
rehabilitation we have to educate patients about exercises which improve breathing.

8-Conclusion

Chronic Obstructive Pulmonary disease consists of chronic bronchitis and emphysema, together
they can gradually cause airflow limitation, hypoxia and other systemic manifestation. Management
combining pharmacological as well as rehabilitation also improves the quality of life and decreases
the symptoms of disease. For long term improvement, we have to educate patients for medication,
exercises and lifestyle including diet.

9-Summary

In this thesis the following things are highlighted

i-COPD-and is subtypes- Chronic bronchitis (blue bloaters) and emphysema (pink puffers)

ii-Pathophysiology-Inflammation in airways, hypersecretion of mucus, alveolar destruction.

iii-Clinical Features-Dyspnea, productive cough, difficulty in exhaling, barrel shaped chest,
recurrent chest inflection.

iv-Pharmacology- Bronchodilators, antibiotics, inhaled corticoseriods, mucolytics, oxygen
therapy

v-Rehabilitation-Training to perform breathing exercises and patient’s education.

vii-Outcome-Improve lung function, reduce exacerbation and enhance quality of life.
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. American Thoracic Society (ATS). Occupational contribution to the burden of airway  disease.
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BJIUSHUE MUKPOILIACTUKA HA MOPCKUX OBUTATEJEA

CVYJIITAHKYJIOB MYPAJI/KAH MAMYPXKAHOBUY
Crynent kadenpsl buonorun u MII, Kokmerayckuii ynuepcuret uM. I, Yanuxanosa,
Kokmieray, Kazaxcran

BABEHKO OJIbI'A HUKOJIAEBHA
PhD, accuctent npodeccopa kadenpsr buomorun u MII, Kokmerayckuit yHUBEpCUTET UM.
1. Yanuxanosa, Kokmeray, Kazaxcran

Annomauus. Mukponiacmux npedocmasisiem coOol 00HYy U3 Haubolee OnacHvix ¢hopm
3aepsi3HeHUs. MUPOBO20 OKeaHd, OKA3bldsi He2amuBHoe 8030elCmEUe Ha UUPOKULL CHeKMP MOPCKUX
HcUBOMHBIX. HYacmuywvl naacmuka nonaoarom 6 OpeaHusmM pulh, MOPCKUX uYepenax, nmuy,
MILEKONUMAWUX U 6€CNO360HOUHbIX, BbI3bIEASI HAPYUIEHUs NUWeBapenUs, MoKcuyeckue 3¢ggdexmol
U cHudceHue gvldcueaemocmu. Mukponiacmuk cnocoben adcopouposams Ha c80ell NOBEPXHOCU
BPEOHbIE XUMUYECKUE Beuecmed, KOmopble 3amemM Nepexoosim 6 MKAHU JHCUBOMHbLIX, VCUIUBAS
MOKCUYHOCMY. 3aznamvléanue niacmuka nPpUOOUM K JOHCHOMY 4Y8CMEY CbIMOCMU, UCMOWEHUIO,
NOBPENCOCHUIO BHYMPEHHUX OP2AHO8 U CHUNCEHUN) Penpooykmuenvlx @yukyuil. Kpome moeo,
MUKPONIACMUK HApywaem pabomy 2OpMOHANbHOU CUCMEMbl U 6lusem Ha NogedeHue MOPCKUX
opeanuzmos. IIpobrema mpebyem KOMIIEKCHO2O HAYYHO20 U3YUeHUsl U pa3pabdomKu d¢hdexmuHbix
cmpamez2utl N0 CHUNCEHUIO NILACIMUKOB020 3A2PA3HEHUsL, NOCKONILKY COXPAHEHUe MOPCKUX IKOCUCMEM
Hanpsimyo 3a8Ucum om peuieHust 3moul 2100a1bHOU IKOLOSUYECKOU YePO3bl.

Knrwouesvie cnosa: Mukponiacmux, MOpPCKUe MHCUBOMHble, 3ACPSA3HeHUe OKeaHd, MOpPCKAs
IKOCUCIEMA, IKOTOSUHECKASL YePO3d, 3A2PAZHEHUE OKPYICaIouell Cpeobi.

BBeaenue. Mukpomnactuk (MII) mpencraBisier co0oil MIACTUKOBBIE YaCTHUIBI Pa3MEPOM
MeHee 5 MM, KOTopble (GOPMHUPYIOTCS MPU pa3pylicHHH 0oJiee KPYIMHBIX IUIACTUKOBBIX HU3IETHH B
Mopckoil cpene. bmaromaps cBoemy HeOoibiomy pasmepy, ¢opme u 1usery MII cranoBuTCs
JOCTYIHBIM JUJISl TITUPOKOTO CIHEKTPa MOPCKHX OPTaHW3MOB, IOCKOJIBKY 4YacTO HAIlOMHUHAIOT
€CTECTBEHHYIO J0ObIUY. [3-3a 3TOT0 BEpOSITHOCTh UX MPOTJIATHIBAHUS PA3TMYHBIMUA BUIAMH MOPCKOM
¢dayHbl 3HaunTENHHO Bo3pacTaeT [1]. [ImacTukoBoe 3arpsi3HeHHE NMPOHUKIO MPAKTHUYECKH BO BCE
SKOCUCTEMBI TUIAHETHI, OJJHAKO €Tr0 BO3/IECUCTBHE HA MOPCKHUE BUBI BCE €I1I€ U3YUEHO HEI0CTAaTOYHO.
Oco0eHHO TpeBOXKUT TOT (hakt, yto Oonee 100 BHUIOB MPOMBICIOBBIX PBIO, YHNOTpPEOIsiEMbIX
yenoBekoM, 3amiateiBaior MII. HMccnemoBanusi mokas3piBaloT, uTto mporiodeHHbli MII cmocoben
MEPEHOCUTH CTONKHE OPTaHUYECKHE 3arPSI3HUTEIN, KOTOPHIE BCTPAUBAIOTCS B TKAHH PHIO, HO TOUHBIC
MOCJICJICTBUS ISl UX JKU3HECTIOCOOHOCTH W MOBEACHMS 0 KOHIAa He ompezeneHsl [2]. Macmralbl
IJJACTUKOBOIO 3arpsA3HEHHs B MHUPOBOM OKEaHe OrpoMHBbI. braromaps HH3KOW CTOMMOCTH,
JIOJITOBEYHOCTH U YHUBEPCATBHOCTH IJIACTHUKA €T0 MPOU3BOICTBO CTPEMUTENBHO BBIPOCIIO, U TOIBKO
B 2016 rogy Ob110 CO31aHO OKOJIO 3 MJIPA. TOHH IJIACTUKOBBIX M3aeNuid. Exxeromno mopsiaka 8 MiH.
TOHH IUIACTUKOBBIX OTXO/OB IONAajaroT B okeaH. [IporHossl ykaseiBarotr, yro k 2050 rony macca
IJJACTUKA B OKEaHE MOXKET MPEBBICUTH Maccy Bcer poiObl. MII pacnpocTpaH€H MOBCEMECTHO — €ro
HAXOISAT OT TPOMHKOB /IO MOJSIPHBIX PETHOHOB, OT MOBEPXHOCTU OKEaHa 10 TIIYOMHHBIX JOHHBIX
otinoxenuid. B 2014 rony B okeane mpucytctBoBasnio 6osnee 15 TpiH. yactuny MII obmelr maccoi
0K0J10 93 ThIC. TOHH [3, 4].

Ncrounuku MII pazHooOpa3Hbl: CTOYHBIC BOJIBI, CEITbCKOXO3SUCTBEHHBIE M TOPOJICKAE CTOKH,
PBIOOIOBCTBO, CYIOXOJICTBO, aKBAKYJIBTYPA, @ TAKKE €CTECTBEHHBIE MIPOLIECCHI BhIBETpUBaHUs. [Tomnas
B okeaH, MII nepeHocHUTCs TeYEHUSIMUA M BETPAMH, OCEAAET HA MOPCKOE JTHO WJIM HAaKaIIUBAETCS B
30HaX KpyroBoporoB. OnmacHocth MII ycunmBaeTcsi €ro CrocoOHOCTBIO aIcOpOMpOBaTh Ha CBOEH
ITOBEPXHOCTH BPEIHBIE BEIECTBA, TAKUE KAaK METAJUIbl, OPraHUYECKHE TOKCHUHBI U IMATOI€HHBIC
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MHUKpPOOPTraHU3Mbl. JTH 3arps3Hsomue Bemectsa BMecte ¢ MII momanaioT B OpraHu3sM MOPCKHX
KUBOTHBIX, BBI3bIBas BOCIAJICHHE, OKHUCIUTEIBHBIA CTPECC, HapyIICHHE pPadOThl SHIOKPHHHON
CUCTEMBI, CHIDKEHHE POCTa, PEHPOAYKTHBHONW (YHKIMU W YTHETCHHE MMMYHHUTETa. XUMHYecKas
TOKCHYHOCTh MOXKET YCHIIMBAThCS 3a CUET JOOABOK, MPUCYTCTBYIOMIMX B caMoM IacTuke [4]. Ha
cerogusuHui neHs MIT oOHapyXHUBarOT B BOj€, MOYBE, BO3AyXE, JIEAHUKAX, MOPCKUX TITyOMHAX U
YKUBBIX Opranusmax [5].

[Momumo MII cymiecTByroT enié 6osnee MeIKMEe YacTHUIIBI — HAHOIUIACTUK pa3MepoM MeHee |
MKM, IPECTAaBIISIOMINN e11€ OOJIBILIYI0 OMTACHOCTh U3-3a CIIOCOOHOCTH IPOHUKATh B TKAHU U KJIETKHU.
B Mopckoit Bome u opraHu3max yuy€Hble HAXOAST CHUHTETHUECKHE MOJUMEPBI, Takue Kak
MOJUIPONWIEH, MOJUATUJICH, TMOJUCTUPOJ, MOJUBUHWIXJIOPUI U HOJIMATUIEHTepedTanar.
He6omb1moit pazmep yacTuil CnocoOCTBYET UX MPOITIATHIBAHUIO MHOTMMH MOPCKUMHU OPTaHU3MaMHU —
OT MEJIKUX PayKoB U aM(HUITON IO MOPCKHX OTYpIIOB, pbiO, yepenax u ntuil. OqauM u3 Hanboee
pa3pyUIUTENbHBIX TOCIEICTBUNA SBJISETCS COCTOSHUE, HAa3BAaHHOE «ILIACTHKO3» — (uOpo3HOE
MOPAKEHUE SKEIYyJOYHO-KUIIEYHOTO TpakTa MOPCKHX TMTHI, BO3HUKAIOIIEE IPH PETYIIPHOM
ynorpebnennn MII [6]. [lmacTuko3 compoBoXkIaeTcs BOCHAlEHHWEM, pyOIleBaHUEM TKaHEMH,
HapylLICHUEM IUIIEBAPEHUs, UCTOLEHUEM U BBICOKOM CMEPTHOCTBHIO MOJOAHSIKA. DTO COCTOSHUE
CTaJNO SIPKUM TPUMEPOM TOTO, HACKOJIBKO OMACHBIM MOXET OBITh IUIACTUKOBOE 3arpsi3HEHUE IS
MOPCKHX IKOCUCTEM.

Pr1661 0coOeHHO ys3BUMBI K BozaeicTBui0 MII. CreneHs mpornaTbiBaHUST YaCTHI] 3aBUCUT OT
WX MHIIEBOTO MOBEACHUS, pa3MEPOB U I1BeTa YacTull, innoTHoctr MII u cpenpl oOutanus. Beesigabie
pBI0BI IoTpebisitoT MIT yatie, yem XHIIHBIE M PACTUTEIBHOSIHBIC. BU3yaqbHO OPHEHTUPYIOLIUECS
BUJBl Yalle MpOMIAaThIBAIOT O€Jible YacTHIIbl, KOTOpble HANOMHUHAIOT 300IIaHKTOH. Haumbonee
pacrpocTpaHEHHBIA pa3Mep MPOMIOUEHHBIX YaCTULl HAXOAUTCS B AMana3oHe ot 1 10 2,79 mm — 310
COOTBETCTBYET pa3MepaMm ecTecTBeHHOW no0brum. Ilemarmyeckuwe Buabl yamie motpedmstor MIT
HU3KOH TUIOTHOCTH, TOT/IA KaK JIOHHBIE — YaCTHUIIbI BBICOKOW MIOTHOCTH. [locne monaganus B peiOy
MII cnocoben mepememiaThcsi MO LENSAM MUTAHUA U NEpeaaBaTbesl yepe3 Tpo(pUUEeCKUe YPOBHH,
BbI3bIBasi OMoMarHu(UKaIKIo 3arpsi3HeHuit [6].

Bo3zaeiicTBue MUKpOIIIIACTHKA HA MOPCKHX >KMBOTHBIX TMPOSIBISIETCS HECKOJIBKAMHU ITYTSIMHU.
KonTakTHOE BO3/1€MCTBHME BO3HUKAET MPU MPUKPEIJICHUU YacTUI[ K MOBEPXHOCTH Tela, KOXKe,
MAaHIUPIO WK Ka0pam, 4TO BBI3bIBACT pa3/pa’keHUE, MOBPEXKACHUS M (PU3HOIOTHUECKHUM CTpecc.
Oco0eHHO yS3BUMBI MEJKHE OPTraHW3MbI, TaKhe KaK 300IUJIAHKTOH W JUYWHKHA MOJUTIOCKOB.
BayTpeHHee BoO3neWCTBHE MPOMUCXOMUT TpH mporsiarbiBanuu dactuil: MII Obur oOHapykeH B
KHIIIEYHUKE, TEYCHHU, XKaOpax, JM30COMATBHBIX CTPYKTypax M TreMoiuMde pa3iudHbIX MOPCKHX
opranu3moB. Yactuipl pazmepoM MeHee 10 MKM CIOCOOHBI MPOHUKATh Yepe3 SMUTEIUA U JaXKe
KJIETOYHbIE MEMOpAaHbI, YTO IO3BOJIAET UM PACHpPOCTPAHATHCS IO OPraHu3My — 3TOT IPOLECC
Ha3bIBAETCS TpaHCIIOKaueil. YeM MeHblle YacTHIla, TeM Jerye oHa epeMeIiaeTcsl U HaKariiBaeTcs
B JKM3HEHHO BAXXHBIX TKaHiIX. TOKCHYECKOE BO3ICHCTBUE BBIPAKAETCS B BOCHAIUTEIBHBIX
mpoueccax, OKHUCIUTEIBHOM CTpecce, HapylIeHWH OSHIOKPUHHOM CHCTEMBI, 3aJIepKKEe pocTa,
OClIa0JIeHU WMMYHUTETa M CHW)KCHUU PEMPOAYKTUBHBIX CHOCOOHOCTEW. Pa3nuuHbie TUTIBI U
pasmepsl MII BBI3BIBAIOT pPA3IMUHYI0 CTENEHb TOKCHYHOCTH, YTO 3HAYUTENbHO BIMSIET Ha
(DU3HOIOTHYECKOE COCTOSTHUE MOPCKUX OPraHu3MoB [3].

Metonuka. JIyi1 uzyueHus: ypoBHsS OCBEIOMIEHHOCTH HACEJICHHS O MpoOieMe MIACTUKOBOTO
3arps3HEHUs] OKEaHOB ObUT MPOBEAEH aHKETHBIN onpoc. OCHOBHAS L€ UCCIICOBAaHHS 3aKITI0YaIach
B BBISBJICHUHM OTHOIICHHSI CTYACHTOB K HCIIONB30BAaHUIO IUIACTHKA, WX HH(OOPMUPOBAHHOCTU O
MOCJIEICTBUSX 3arPSA3HEHUS U TOTOBHOCTH MPEANPUHUMATD 3KOJIOTUYECKHA OTBETCTBEHHBIE ICHUCTBUSI.
Onpoc mnpoBoAWJICS Cpelud CTYAEHTOB, HHTEPECYIOIIMXCS BOMPOCAMU JKOJIOTMM U OXPaHbI
OKpyXxaromei cpenbl. BeiOopka He SIBIsSIETCS PENpPE3EHTATUBHON JIi BCETO HACEJICHUS, OIHAKO
MONyYeHHBIC JaHHBIE TO3BOJAIOT CAENaTh BBIBOABI O TEKYHIEM YpPOBHE OSKOJIOTUYECKOU
OCBEIOMJIEHHOCTH cpelu Mononéxu. OCHOBHBIM METOJOM MCCJIEAOBAaHUS CTall aHKETHBIM ompoc,
BKJIIOYABIIMKA KaK 3aKpbIThle, TaK W OTKPBIThIE BOMpPOCHL. AHKeTa coaepxaina 10 Bompocos,
HalpaBJICHHBIX Ha BBIABICHHE YPOBHS OCBEIOMJIEHHOCTH, OTHOIIEHUS K IUIACTUKOBOMY
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3arpsA3HEHMI0 M JKOJOTWYECKOTO MOBEACHHS pECHOHAEHTOB. llomydeHHBIE pe3ynbTaTbl ObUTH
CHCTEMaTU3UPOBAHBI U 00PabOTaHBI C HCTIOIB30BAHUEM METOIOB KOJIMYECTBEHHOTO U KaYe€CTBEHHOTO
aHanu3a. J[1g HamISIHOTO TpEACTaBIEHHS MAHHBIX OBUIM MOCTPOEHBI IUArpaMMbl M TpaduKH,
OTpakalolIMe paclpelelCHUe OTBETOB IO KaXJOMY BOIPOCY. AHAIM3 IMPOBOAMICA C LEJBIO
BBISIBJICHUS OOIIMX TEHIACHIMA W OCOOCHHOCTEH BOCHPUSATHS HKOJOTHYECKOW MPOOIEeMBI
TUTACTUKOBOTO 3arpsi3HEHHUS.

Pe3ysbTaThl M HX 00CyK/IEHHE.

B omnpoce npunsnu yuactue 50 pecrioHIEHTOB, IPEUMYIIECTBEHHO MOJIOABIE IO B BO3pAcTe
17-19 nert, cpenu KOTOPHIX OBLIM KaK MY>KYMHBI, TaK M >KeHIIMHBL. Ha pucynke | mpexacraBneH
TeHJIEPHBI COCTaB PECHOHJIEHTOB, KOTOpbI cocTtaBmil 50% Myxuusbl U 50% >xeHimuHbl. Takoe
HE3aBHCUMOE pacIpelielieHHe PECHOHICHTOB MOXET CBHJICTEIbCTBOBATH O TOM, YTO MpoOiema
3arps3HEHUS] OKEaHOB BOJIHYET JIOJCH BHE 3aBUCHMOCTH OT Iojla. BakKHO y4YWTHIBATh, YTO
BOCIIPHUSATHE DKOJOTMYECKHX MPOOJIEeM MOXKET HEMHOTO Pa3iHyarhCs Y PasHbIX IOJIOB: >KCHIHHBI
Jamie axk[eHTUPYIOT BHUMAaHUE Ha TYMAHHUTApHBIX M COLUAJIBHBIX ITOCIEACTBUSAX 3arpsi3HEHMUS,
MYXUMHBl — Ha TEXHOJOTMYECKUX M MPAKTUYECKHX pelieHusix. Takum oOpas3om, ydacthe oOeux
TPy B OMOOHBIX HCCIIEOBAHUAX ITOMOTAeT MOIYy4UTh Oojiee cOaaHCHPOBAHHOE MPEICTaBICHUE
00 3KOJIOrMYEeCKOl OCBEJOMIIEHHOCTH OOLIECTBA.

B Mysxckoit
B Kencxmit

Pucynok 1. I'ennepHslii cocTaB pecrioHIEHTOB

BonbIIMHCTBO PECHOHACHTOB OTBETWUJIHM, YTO CJBIIIAJIH O NMpOoOJeMe 3arpsi3HEHHS OKEaHOB
wiacTukoM (PucyHok 2), 49TO MOXET yKa3blBaTh Ha BBICOKHH YpPOBEHb HSKOJIOTHYECKOTO
MHPOPMHUPOBAHUS M MOXKET OBITH CBS3aHO C AKTUBHBIM DPACIPOCTpaHEHHEM HH(pOpMalUU Yepe3
MHTEPHET, COIMAIBHBIE CETH M 00pa3oBarebHble yupexaeHus. OQHAKO 9acTh YYaCTHUKOB BCE emié
HE 3HAeT WJIN HE yBEpPEeHa, HACKOJBKO 3Ta IpobiieMa cepbhE3Ha. DTO MOKa3bIBaeT HEOOXOIUMOCTD B
JaTbHEHIIEM MPOCBEHICHUH MOJIOAEKH 4Yepe3 IKOJOTMYECKHE aKIUHM, TEMAaTUYeCKUE 3aHATHSA W
y4acTHe B BOJIOHTEPCKUX JIBUKCHUSX.

alla
@ Het

OYrto-To caaman(a), HO He B BIABAICHA(ACE) B
NoAPOOHOCTH

Pucynox 2. OcBenoMIEHHOCTB 0 IPoOJIeMe TUIACTUKOBOTO 3arpsi3HEHHS OKEaHOB

Haubombimiee 9uciio y9acTHUKOB OIpoca yKasalu, 4To Jamie Bcero ot MIT ctpanaior peiobL, a
Taroke nTulbl U yepenaxu (Pucynok 3). MHeHHe NaHHBIX PECHOHJECHTOB COBIAAAET C HAyYHBIMH
nanueivMu [2]: MII, monagatonuii B OKeaH, phIObI, MTUIBI U Yepemaxyu MPUHUMAIOT 3a TuIily. B
pe3ynbTaTe TOKCUYHBIE BEIIECTBA U3 IUIACTUKA HAKAIUIMBAIOTCA B UX OpraHU3ME U MepenaroTcs Mo
MUIIEBON IIeMK, B TOM YMCIE 4YenoBeKy. Kpome Toro, Hepeako >KMBOTHBIC 3amyTHIBAIOTCS B
TUTACTUKOBBIX OTXOJAaX — CETIX, MaKeTaxX, OyThUIKaX, YTO MPUBOAUT K TpaBMaMm M rudenu. OTBETHI
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PECIIOHJIEHTOB JEMOHCTPUPYIOT MOHMMAaHHME PEalbHOTO HKOJIOTMYECKOro yiuepda U OTpakaroT
TPEBOTY O0IIECTBA 10 MOBOAY Pa3pyIICHUST MOPCKOH SKOCHUCTEMBI.

B Yeperaxu
Kurtst

O Pr1ObL

O ITTHIs

B [11agKTon

Pucynoxk 3. )KuBotHble, Hanboee CTpaJaonife 0T MUKPOIUIACTHKA, IO MHEHHIO CTYJICHTOB

BONbIIMHCTBO CTYAEHTOB CUMTAIOT, YTO IIJIACTMKOBBIE M3J€IMs (HAIpUMEp, IIaCTUKOBBIN
naket) paznaraercs ot 100 go 500 net, a HeKOTOpbIE Aaxke oTMeTHu, uto 6onee 500 net (PucyHok
4). DTOo TMOKa3bIBAa€T, YTO ONPOIICHHAs MOJIOJAEKb OCO3HAET JIOJITOBPEMEHHBIN XapakTep
TJTACTUKOBOTO 3arpsi3HeHus. Ha camom jaene, oObIUHBIN NOMMATUIICH AEHCTBUTEIBHO pa3pylIaeTcs
O4EHb MEJICHHO — II0Jl BO3JEWCTBHEM COJHIA, BOABI M KHCIOpOJAa OH pacrajgaeTcsl Ha
MHUKpPOYACTHIIBI, KOTOPbIE OCTAIOTCS B OKPY)KaloIIeH cpele B TEUeHHE BEKOB. Takoe MOHHMaHHE
Ba)KHO, TIOTOMY YTO OHO (DOPMHUPYET Yy YeJIOBEKa OCO3HAHUE TIOCIIEICTBHI COOCTBEHHBIX IEUCTBUN —
HanpuMep, BHIOPOIICHHBIN CETOIHs MMaKEeT MOXKET CYIIECTBOBATh JIOJIBIIIE, YEM CaM YEJIOBEK.
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0.4
0.35

03 27% 27%
0.25

0,2
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0.1 4%
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0
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P HCYHOK 4. 3HaHusA PECIIOHACHTOB O CPOKaAx 6H0pa3J’IO)KeHI/I$I IUIACTUKOBBIN I/IS,I[GJII/Iﬁ

Ha pucynke 5 npezncrasieHsl pe3yiabTaTbl oIpoca Ha Bonpoc «l0ToBsl 1 Bl OTKa3zarecs OT
MCTIOJIb30BaHMsI OJJHOPA30BOTO IJIACTHKA (OyTHUTOK, TAKETOB U MOCY/bI). bombIas 4acTh y4aCTHUKOB
orpoca (58%) oTBeTHIIa, UTO yXkKe OTKa3aiach OT OJHOPA30BOIO MJIACTUKA HJIM HAMEepeHa CAeIaTh 3TO
B Ommxaifmem OyaymieM. DTO CBHICTEIBCTBYET O IOJIOXKHTEIBHOM CIBUTE B OOIIECTBEHHOM
CO3HaHUH, 0COOEHHO Monon&xu. Tem He MeHee, yacTh ompomieHHbIX (19%) mpusHana, 4TO 3TO
HEey/I00HO, YKa3blBas Ha CYLIECTBYIOLIUE ObITOBbIE U MH(PACTPYKTYPHBIE CIOKHOCTH: HEOCTATOK
aJIbTEPHATUBHBIX TOBapOB, OTCYTCTBHE IEpepadOTKM B HEKOTOPbIX PpErHOHax, MPUBBIYKA

HCIIOJB30BaTh IJIACTUK HU3-3a €TI0 ACIICBU3HEBI U1 JOCTYIIHOCTH.
58%

60%
50%
40% N JTa. ysxe OTKasancia{ach)
30% 230, B [Ta. x0Ty IoIpoOoBaTh
20% e # Her, 3T0 He yI00HO
10%

0% -

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95
2024 - 5.99

PI/ICYHOK 5 T'oTOBHOCTH PECIIOHACHTOB OTKA3aTbCs OT MUCIIOJIBb30BaHUA OAHOPA30BOI0 IIJIACTUKA

TakuM 00pa3oM, MOXKHO 3aKIIIOUUTh, YTO OCO3HAHHOCTH YK€ C(OpMHPOBAJIAch, HO Tpedyercs
MOJEPKKA CO CTOPOHBI rocyaapcTBa U OU3Heca.

3akmodenue. [IpoBenEHHbIN onpoc moka3ai, 4To OOJBIIMHCTBO YYACTHUKOB OCBEIOMIICHBI O
npo0ieMe TUIACTHKOBOTO 3arps3HEHUS OKEaHOB M OCO3HAIOT €€ CephE3HbIE TMOCIEACTBHS IS
9KOCHCTEMBI 3eMJIA. MOJIOIEXKD MTPOSABIIAET BHICOKUI HHTEPEC K BOIIPOCAM DKOJIOTMH, IOHUMAET, 4TO
IUTACTUKOBBIE OTXO/Ibl HAHOCAT BPE MOPCKUM YKMBOTHBIM M 3arps3HSIOT BOAY, a TAK)K€ 3HACT O
JIOJITOBEYHOCTH IIJIACTHKA M €r0 CIIOCOOHOCTU COXPAHATHCS B OKPYXKAIOIIEH cpezie Ha MPOTSKEHUN
COTEH JIeT. Pe3ynbraTsl HCCIIeI0BaHUS CBUIETEILCTBYIOT O POPMUPOBAHIH SKOJIOTHUECKOM KYIBTYPbI
U JIMYHOM OTBETCTBEHHOCTH CpPEIU ONPOLICHHbIX. MHOTME pECHOHAECHTHl YK€ CTaparoTcs
OTrpaHUYMBaTL HCIIOJIb30BAaHUE OJHOPA30BOI0 IUIACTUKA M TOTOBBI IIEPEXOIUTh Ha Ooiee
9KOJIOTMYHBIE anbTepHATUBbl. OJHAKO 4YacThb YYAaCTHUKOB IIPHU3HANA, YTO CTAJKUBAETCSI C
TPYAHOCTSIMH — OTCYTCTBUEM MH(PPACTPYKTYPHI LI IepepadOTKH OTXOI0B, HEXBATKOW MH(DOPMAITHH
U TIPUBBIYKOIM MCIIOIB30BATh MJIACTUK B ObITY. TakuM 00Opa3oM, MOXKHO 3aKIIIOUUTh, YTO OOIIECTBO
MOCTETNIEHHO JIBWXKETCS K DSKOJOTMYECKH OCO3HAHHOMY TIIOBEJEHHUIO, HO ISl JIOCTHKEHUS
3HAUUTENbHBIX W3MEHEHHH HEeoOXOIMMO aKTHBHOE YYacTHE TOCyAapCcTBa, 00pa30BaTeIbHbIX
yupexieHui 1 On3Heca. BaxHO pacmmpsATh HIKOJIOIHUECKOE TPOCBEILIEHUE, BHEAPSATH IPOrPaMMBbI IO
nepepaboTKe OTXOA0B M pa3BUBATh KYJIbTYPY OTBETCTBEHHOI'O MOTPEOICHUS.
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Crynent: M.Oye30B ateianarbl OHTYCTIK Kazakcran yausepcuteti [lIbiMkeHT K., Kazakctan

XAHPYJLIIA APYKAH COBUTKBI3BI
Crynent: M.Oye3oB ateingarsl OHTYCTiK Kazakctan yausepcureti LlIbivkeHT K., Kazakctan

HA3APKACBIM KAMUWJIA CAKEHKbBI3bI
Marwuctp — okpITymisl: M.Oye3oB arbingarsl OHTYCTiK Kazakcran yauBepcuteTi LIbiMkeHT
K., Kazakcran

Aunnomauyusn. byn sicymvicma ankaouenoep — MOaeKy1a KypamvlHOa eKi Koc datiiauvicbl bap
KaHbIKNA2an Komipcymexmep moovl HCAH-IHCAKMbL Kapacmulpuliovl. Mamepuanoa arkaouenoepoin
KYPbLIbIMbL,  HCIKMeNyl, anvlHy a0icmepi, HOMEHKIAMypacvl, QUIUKATLIK JHCIHE XUMUSLTLIK
Kacuemmepi monvix cunammangan. Convimen Oipee 01apovly 6HepKacinme2i Manbi3vl, KOAOAHBLILY
cananapvl HcaHe OdKONO2UANLIK dcnekminepi mandanovl. AnkaouenHoepoiy KOHBIO2AYUSIAHRAH,
OKULAYNAHEAH JICoHe KYMYJIOeHeeH MYPAepiHiY epeKuienikmepi myciHOipinin, oHoipicme Kayuyx,
NIACMMACCANap XHcane 2PMypli OpPeaHUKANIbIK KOCHLIbICMAp CuHmesoeyoezi posi Kepceminoi.
Oxonoeusnvlk 66nimoe arkaouenoepoiy 6HOIpic neH Koa0aHy 6apblCblHOA ammocgepaza, cyea HcaHe
MONBLIPAKKA 2Cepi, COHOAU-aK aoam OeHCAYIbleblHA bIKMUMAL 3UHbl Kapacmuipbliobl. Kymvic
anKaouenoepoiy Xumusi OHepKaciOiHOe2i MAHbI3bIH JHCIHE 01aPObl IKOIOSUANLIK MYPRbLOAH KAVINCi3
KONOaHy Kaxcemminiein aman emeoi.

Kinm ce30ep: ankaouendep, Koc oOaillanvic, KoHuwrozayus, [,3-6ymaduen, usonpen,
CUHMEMUKATBIK KAYUYK, NOIUMEDIIEHY, ANblHY 20icmepi, HOMEeHKIamypd, QuU3UKamblK Kacuemmep,
XUMUANBIK Kacuemmep, dKON0SUSLIbIK ACNeKminep, Yna opeanuKkaiblk KOCbLIblCmap, nidcmmacca
OHOIpici, momwlay, 31eKMmpoPUILOL KOCBLTY, OHEPKICINMIK MAHbI3.

AnkagueHaep — MOJEKyJa KypaMblHJIa €Ki Koc OailjaHbIchl Oap KeMipcyTeKTep OoubIn
tabbu1anbl. OnapasiH kannbl hopmynackl CyHap2. ATKagueHaep XuMuUsl OHEPKICIOIHIE MaHBI3IbI
pesl aTKapeim Kenemi, cebedl ojap KemnTereH TMoJuMepyiep MeH Oacka Ja OpraHHKaJIbIK
KOCBUTBICTAPABIH HET131. ByJ1 KOChUTbICTapAbIH KaCHEeTTePl MEH KOJIAAHBUTYBI OJIAP/IbIH KYPHUTBIMBIHA
TiKesel OaiIaHbICTBI 0O0JIa b,

AJKagueHAepAiH KIKTeyi

Ankanuennep Koc OaillaHbICTap/blH €3apa OpHajlacyblHa OalJaHBICTBI YII HETi3T1 TOMKa
OeomiHeni:

1. Konbproranusinanran ankagueHaep: byn Tomra kKoc OainmaHbIicTap apacblHza Oip mapa
Oaiinanpic Oosaabl. MyHIall KYpbUIbIM TT-3JIEKTPOHIAP/BIH ACTOKATN3aUsIChIHA dKeli,ce0e01 Oy
OJIapAbIH  TYPAaKTBUIBIFBIH  apTThipanbl.  Meicanel, 1,3-6yramuen  (CH:=CH—CH=CH>)
KOHBIOTAIMSIIAHFAH aJTKaIUeHTe )KaTa bl

2. Okmaynanran ankagueHaep: by xarmaiina Koc OalaHbICTap apachbiHAa €Ki HeMece O/1aH
Jla Ken jJapa OaiiiaHbIcTap opHajacabl, cosl cebenti oxap O0ip-Oipine acep ermeiiai. Meicansl, 1,5-
rekcanueH (CH.=CH—CH>—CH>—CH=CH:) okmayianfan ajgkaaueH OO0JIbII TaObLIaIbI.

3. Kymynnenren ankanuennep: byn tonta xoc GaitnansicTap 6ip KeMipTeK aTOMBIHAA KaTap
OpHAJIachlll KaHa KOWMal, SFHU KyMYJEHIl KYpPbUIBIM Ty3eli. MeIicanbl, MpomaaueH (ajijieH)
(CH2=C=CHz2) KkyMyJIJICHT'€H aJKaJUEHT€ >KaTaJIbl.

AnkanueHaepAiH OHEPKICINITErT MaHbI3bI

AJNKagueHep OHEPKICINTe KEHIHEH KOJIaHbLUIAbI, dCipece oTUMeEpIIep OHIIipiCiHe.
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1. CuHTeTUKANBIK KaydyK eHAipici: 1,3-0yTaaueH xoHe U30MPEH CUSKTHI KOHbIOTAIUSIaHFaH
JIIKaIUCHIEP CHUHTETUKAJBIK Kay4dyKTepZiH Herisri MoHomepinepi. byn kaydykrep aBTOMOOHIIBL
IIMHANAPbI, THIFBI3IAFBIIITAP JKOHE 0acKa J1a pe3eHKe OYHbIMIApbIH OHIIpYAe KOMAAHBUIBIN KeJeTl.

2. Inactmaccanap eHuipici: AJKaJWeHAEP NOIMMEPICHY PEaKUUsIaphl apKbUIBI OpPTYpIIi
rlacTMaccajgapblH OHIIpICiHAE KOJAaHbUIaAbl. Mpicanbl, OyTaJueHHEH allblHFAaH MOJIHOyTaJueH
KOFaphl CEpHIMIAUIIK KacHeTTepiHe ue OOJFaHIBIKTaH, OHbI COKKBIFa TO3IMII IUlacTMaccaiapia
KOJIIaHa[IbI.

3. XUMHAIBIK apaiblk eHimzaep: AnkagueHgep 0acka Ja OpraHUKAJBIK KOCBUIBICTapIIbl
CUHTE3CYJEC apaliblK OHIMIEp peTiHAe Mainananpuiagbl. MbIcaibl, OJapAbl XOII UICTI
KOMIpCyTEeKTep HeMeCe OTTEKTi KOCBUIBICTAp ally YIIiH KOJIAaHAIbI.

AJNKagueHaep XUMHsS OHEPKICiOiHAEe MaHbI3Ibl OpbIH anafbl. OJapablH  KYPBUTBIMIIBIK
epEeKIIeNiKTepi MEH pEeaKIMIBIK KaOUIeTTepi oiapabl opTYpii OHIMIEp MEH MaTepHalaapabl
OHJIIpYJIe TanThIpMac MIMKI3aT eTell. AJKaAueHAEpAiH KAaCHUETTepiH TepeH TYCIHY KoHe THIMAL
naiianany 3aMaHayd TEXHOJOTHSJIAPABIH JaMybIHA JKOHE KaHa MaTepHAIIapAbIH Maiaa O0IybiHA
pIKnan erexi[1, 6. 69-70].

2AnkaaueHepAiH aJbIHY daicTepi

Ankanuenaep — MOJIEKyJla KypaMblH/a €Ki Koc OaliaHbIChl 0ap KaHBIKIIAFaH KOMIPCYTEKTep
T00bI. OmapnbiH kannbl Gopmynacel CyHap2. Ankaauennepal aidy YIIIH ©HEPKICINTIK KOHE
71a00paTOPHSIIBIK QJIiCTEP KOJIaHbLIA IbL.

OHepKaCINTIK dicTep:

AnkaHnapael AeTUApIIEY: ajKaHIapJaH CyTeri aroMJapbl OeJiHIN HIbIFajbl, HOTHXKECIHE
ankaaueHaep tysuieni. Moicansl, OyTaHIbl Jeruipiiey apkbuibl 1,3-0yTaanueH aibiHa b

CHs;—CH>-CH>-CHs — CH>=CH-CH=CH: + 2H»

ANKeHzepai Aeruaporaiorenaey: ['anoreHankaHgapaad TajJoreHCyTeK MOJIEKYJIAChIH Ol
aJly apKbUIbl aJKaJueHaep cuHTe3nemiHeni. Meicanbl, 1,2-1uOpomMOyTaHIbl JAETHIPOTajIOreHaey
apkpuibl 1,3-0yTagueH amyra 601abl;

BrCH>-CH>—CH:Br — CH>=CH—CH=CH: + 2HBr

JlaGopaTopHsITBIK 9IiCTED:

Heruaparanusi: CniupTrepeH Cy MOJEKYJIachlH 06N axy apKbUIbl aJIKaJueHIep ajbIHabl.
Meicainsl, 1,4-0yTaHauoIbl AeTHAPATANMSIIAY apKbUTHI 1,3-0yTaaueH CUHTE3Iee/i:

HO-CH>—CH>-CH>-CH>-OH — CH,=CH-CH=CH: + 2H->0

Buttur peakmuscel: bynm omicte ampaeruarep Hemece KeTOHAApMeH ¢ocdop wiIiaiepi
OpeKeTTecin, aJKaaueHAep Ty3iieai. MbIcamibl, aneTaabAeru] MeH MeTHiIeHpochop WITiiCiHIH
peakIusachl HOTIKeciHae 1,3-0yTaiueH aabIHa b

CH;CHO + CH>=PPhs — CH,=CH-CH=CH: + PhsP=0

byn omicTep ankamueHaepai CUHTE3ey /1€ KeHIHEH KOJIIaHbLIaIbl KOHE OJIapAblH KACHETTEePIH
3epTTeyre MyMkinaik Oepeni[1, 6. 72-73].

3 AuIkagueHIepaiH HOMEHKJIATypachl

JlueHai keMipcyTeKTepi XalbIKapajblK HOMEHKJIAaTypa OOHBIHINA ITUICHIIK KOMIPCYTEKTEp
CUSIKTBI JIETI aTasajibl, TEK €H JKallFaybIHbIH OPHBIHA -JAHEH JIETEH KallFaybl KOMbUIa bl (6UTKEHI KOC
Oaiinanpic ekey OosranapikTaH). Koc OaitnanbicTapplH OpHBIH 9eTTe udpMeH Kepeceteni. Keitbip
JTUEHJIEP YUIIH YMIUPU3MIIIK HEMECE €CKi PaIlMOHAIIIBIK aTTaphl cakTasFad[2, 6. 99-100].

1-kecTe AnkagueHAEP/IiH XaIbIKapaJblK )KOHE TPUBHAIIBIK aTayJIaphbl

ATTapsl
XaJIBIKAPAJIBIK ‘ TPUBHAJLBI

dopmynacel
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1
2 ajieH
3 CH, =CH = CH, szogoﬂ“e‘*’
4 | CH,=CH = CH—CH; 13 Grrammen
> CH, =CH —CH=CH; 1,3—H}e,HTa,Z[I/IeH
6 CH, =CH —CH=CH,—CHs 2’-M€TI/IJ'I 1,36yTaauen

CH,=C(CH;)—CH=CH; 1 5-reKcaI;HeH ’

CH,=CH—CH,—CH,—CH= CH> ’ ’

JIUAJIIAT
H30TpeH

4 Ankaauenaepain pusMkagabIK Kacuerrepi

AnkanueHaepnin (QU3MKaIbIK KaCHETTepi OJapAbIH MOJEKYJalbIK KYPBUIBIMBI MEH KOC
OailnaHbpICTapIblH OpHalacyblHa OalIaHBICTBl aHBIKTANbIHAABL. byl KacueTTep 3aTTapablq
KOJITAHBUTYBIH JKOHE PEaKIMsUIBIK KaOlaeTiH TyCiHyTe MyMKIH/IIK Oepei.

ArperaTTbIK KYHi )KoHE MOJIEKYJIaJIbIK Macca:

ANKanueHIepIiH arperaTThlK Kyii oJlapJpIH MOJIEKYJIAIBIK MaccachlHa TiKeIel OailllaHbICThI
Oomanel. TemeHri MoJIeKyJaldblK Maccalbl ankagueHaep (mbicanbl, 1,3-Oyramuen) Oename
TeMIepaTypachIH/Ia ra3 Topi3ai Kyiine Oobin keneai. MoleKynanblK Macca apTKaH CalbIH, OJIapIbIH
KaifHay >kKoHe OanKy TeMIlepaTypaliapbl >KOFapbUIalibl a, CYWBIK HEMece KaTThl Kyire aybIChII
KeTe/Ii.

Epy kabineri:

AnkanueHep noJspchi3 KOChUIBICTAp OONFaHIBIKTAH, COM YIIIH Cya Hamap epuai. Ajaiina,
onap 6eH3011, 3(hUp, allETOH CUSKTHI OPraHUKAIIBIK ePITKIIITEP/IE KaKChl epui. byl KacueT onapabiy
XUMISUTBIK OHJTIPICTE KOJTAHBUTYBIH KCHUTIETE/TI.

Kaitnay >xoHe O6anky TemmepaTypaiapsbl:

AnkanueHnepAiH KailHay SkoHe Oallky HYKTelepl MOJEKYJIalIbIK MaccachblHa SKOHE
KYpBUIbIMBbIHA OaliaHbICThI ©3repei. Ty3y Ti30eKTi alkaaueHAepAiH TapMaKTalFaHIapFa KaparaHia
KaifHay >koHe OajKy HYKTelepi >KOoraphl 00wl TaObutanel. Meicanbl, 1,3-OyTagueHHIH KaliHAy
temmneparypacsel -4,4 °C, an 2-metun-1,3-0OytagaueHHis (M30npeH) KaiiHay Temneparypacsl 34 °C.

THIFBI3ABIFEL:

AJNKagueHAepAiH THIFBI3ABIFBI CyJaH TOMEH, COHABIKTAH OJapIblH KOMIpCYTEKTEpre TOH
KacueTi 0ap exeHiH kepcereal. Mbicansl, 1,3-0yTtanuenHiH Thirb3abEb 0,621 r/cM?, an u30npeHHIH
TeIFBIBABIFEI 0,681 T/cM3.

Tyci MeH wmici:

Kenreren ankaauenaep Tycci3 »oHe ©3iHe TOH mici Oap. OmapablH Hici Keiae oTKip KoHE
KaFbIMCBI3 00JTybl MYMKIH, COJI YILIiH OJapMEH JKYMBIC ICTET€HI€ CaKThIK IIapajlapblH CAKTay KaXeT.

OnTHKaTBIK KACHETTEPI:

Keitbip ankaawenmep, ocipece KyMYJJIGHTeH KOC OaiylaHpicTapsl Oapiapbl (MBbICAJIbI,
alIeHACp), ONTHKAIBIK OeNCeHAUTKKe #e O0omybl MYMKIH. Byn omapiaplH acHMMETPHSIIBIK
KYpbUIbIMBIHA OaillaHbICTBI, COHABIKTAH OJI YKAPBIKTHIH MOJSPHU3ALUsS >Ka3bIKTBIFbIH alHAIABIPY
KabinetiH Oepei.

XUMUSIIBIK TYPaKThUIBIFbI:

Konsbroranusiianran ankaauenaep (koc OaimaHbicTapbl Oip-OipiHe *KaKblH OpHAJIACKAH) T-
ANEKTPOHAAPABIH JEIOKAIN3alUsAChl apKAChIHAA JKOFaphl TYPAaKThUIbIKKA He Ooibin keneni. byn
ONApIbIH XHMUSUIBIK ~peaklUusIapra Tycy KaOUIeTiH apTThIpaabl Ja JKOHE IOJHUMEpPIICHY
MIPOLIECTEPIHJIE MaHBI3/IbI POJT ATKAPBII KEeeIi.

AnkagueHaepaiH (U3MKAIBIK KACHUETTepPiH TYCiHY ONapIblH KOJJIAHBUTY —casiajJapbiH
aHbIKTayZla MaHbI3Abl OOJBIN caHalaAbl. MpIcalibl, OJIApAbIH TOMEH THIFBI3IbIFBI MEH KailHay
TeMIepaTypajapbl Olapibl JKEHUI YIIATBIH 3aTTap PETiHAe MaijajaHyra MYMKIHIIK Oepinm KaHa
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KOWMaii, OHBIH €py KaOlIeTi oJlapAbl OPraHUKAJIBIK CHHTE3/IC €PITKIMTEP PETIHIAEC KOJIJaHyFa HEri3
oonanwi[1, 0.73].

5 AnkaaueHaepaiH XUMHSJIBIK KacHeTTepi

AnkanueHiep — MOJIeKyJia KypamMbIH/a eKi Koc OainaHbIChl 0ap KaHBIKIIAFaH KOMIPCYTEKTep
605biI1, xkanmnbl Gopmynacsl ChHzn-2 601a161. OnapabiH XUMUSUIIBIK KaCHETTepi Koc OalltaHbICTapbIH
OpHaJlaCybIHa )KOHE ©3apa dpeKeTTecyiHe 0ailIaHbICThl AaHBIKTAJIBIHABI.

Kochuty peakuusinapsr:

AnkamueHaep Koc OailJlaHBICTAPBIHBIH OONybIHA OalIaHBICTBI JJIEKTPOPHIBIAI  KOCHUTY
peakuusIapbiHa OHAM TYCII, COCBIH OYJI peakuusiiap Ke3iHJe raJoreHep, CyTeK, ralloreHCyTeKTep
aNKaIuCHIEpre Kochutaabl. Meicansl, 1,3-0yTajineHHIH OpOMMEH OpPEKETTECYi:

CH>=CH-CH=CH: + Br. — CH:Br—CH=CH-CH:Br (3,4-1u6pom6yTeH-1)

Byn peakmmsa 6pom monekynacel 1,3-OyranueHHiH Koc OalaHbICTapblHA KOCBUIBIN, 3,4-
nubpomOyTen-1 Ty3eni.

[MomumepreHy peaxkusIaph:

Ankaguennaep, ocipece KOHBIOTAMSIIaHFaH Koc OalyaHbICTapbl Oapiaphl, MOJTHMEPIICHY
peakuusigapbiHa KaOuierTi Oomanel. Mpelcanbl, 1,3-OyTagueHHIH MNOJUMEPJIEHYl HOTHXKECIHAE
CUHTETHUKAJIBIK Kay4yK alblHAIbL:

n CH.=CH-CH=CH. — —[CHz—CH:CH—CHz] n-—

By peakniusiia 6yraaueH MoHomepIiepi 6ip-0ipiMeH KOCBUIBII, Y3bIH OJIUMED Ti30€r1H Ty3e/i.

ToTelry peakuusiapsl:

AJKagueHaep TOTHIFY peakIMsulapblHa TYCIN, OJNiap YIIIH JpTYpii eHiMaep Oepe anmajbl.
Mpeicanpl, KaJuii TIEpPMaHTAHATBHIHBIH CYJIbI €pITIHAICIMEH (CYBIK OpTajua) opekerreckenae, 1,3-
OyTaJMeH TIIUKOJbAEP TY3eIi:

CH>=CH-CH=CH: + KMnO4 + H.0 — HO-CH>—CH=CH-CH>—OH

Byn peaknusna Koc 60aiimaHbICTapbIH TOTHIFYBI HOTHKECIHIE TUONIAAP TY3LUIeI.

I'mapney peaknusnapst:

AJKagueHaep CYTEKIeH OpEeKEeTTECIN, COlKec alKeHAepre HeMece allkaHJapra aifHalajbl.
Meicansl, 1,3-0yTagueHHid Tuapieyi:

CH>=CH-CH=CH: + H2 — CHs—CH=CH-CH3 (6yTeH)

by peaknusiga OyTaaueH CyTeKIeH opeKeTTeci, OyTeH Ty3e/l.

Kocapnanran Koc OaitiaHbICTapIbIH dcepi:

Konbtoranusiianran Koc  OaiimaHpicTapbl  0ap  ankagueHAEpAe  M-dJIEKTPOHAApPbIH
JIENOKATN3aIUSICHl OAKaIBIT, COHMIBIKTAaH OYJI OJapIbIH TYPAKTHUIBIFBIH apTTHIPAIbI JKOHE epeKIle
XUMUSIIBIK KacueTTep Oepexai. Meicansl, 1,3-0OyTagueHHiH OpOMCYTEKIIEH opeKeTTecyi ke3inae 1,2-
KOCBLTY oHe 1,4-KOChUTy eHIMIEpi TY31Ie1i:

CH>=CH-CH=CH: + HBr — CHs—~CH=CH-CH:Br (3-6pom0yTen-1)

Hemece

CH>=CH-CH=CH: + HBr — CH:Br—CH>—CH=CH: (1-6pom0yTeH-2)

Byn peakmusga OpoMcyTek MouieKynachl OyTaJMeHHIH KOoc OailaHbIcTapblHA OpTYpII
OpBbIHAAapFa KOCHUIBIT,OFaH €Ki TYpJI eHIM Oepei.

AnKanueHaepIiH XUMHUSJIBIK KacHeTTepi ONapAblH KYPBUIBIMBIHA, KOC OaiijlaHbICTap.IbIH
OpHaJlacyblHa >KOHE KOHBIOTAllUsl JIopekeciHe OalIaHBICTBI ©3repil OThIpanbl. bynm kacuerrep
oJIapJIbl OHEPKACINTE, dcipece MOoJMMepIIep MEH CHHTETUKAJBIK MaTepHaiaap OHIIpiciHIe KeHIHEH
KOJJaHyFa MyMKiHaiK Oepeni| 1, 6.73-74].

6 AnkagueHepaiH KOJIIAHBLTYbI

AnkagueHaep — KypamblHa eki Koc Oaitnanbichl O0ap KaHbIKnaraH kemipcytekrep (CnHan-2).
En Oenrimi eximmepi — OyTajgWeH OHE HW3ONMPEH(HETi3IHEH CHUHTETUKAJIBIK KaydyK OHIIpynae
KOJIIaHbLIa 61). MbIcalibl, MONMMOYTaUEH KOHE MOTMU30IIPEH KaydyyKTepi aBTOMOOWIIb IIMHATIAPhI
MEH pe3eHKe OYHBIMIAaphIH KacayFa MaiJanaHbUIbI,. COHBIMEH KaTap, ajlKaJueHIep IiacTMacca,
nak-0osy, KeliM JKOHE TepMETUK OHIIpICiHIe MaHBI3IAbl pell aTkapaasl. M3ompeH momumepiepi
MEIMIMHAIIBIK KOJIFarTap MEH KaTeTepliep KacayFa KOJJIaHbUIa bl byTaaieHHeH XJIOPOMpPEH ary
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apKbUIBI Mall MEH EpITKIIIKEe Te3IMAl HEONMpeH Kayuyyri eHAipuienmi. AnKagueHIep COHIai-ak
KYpBUIBIC MaTepHalAapbl MEH XUMUSUIIBIK IIMKI3aT peTinze Ae nainanansuansi| 1, 6 69-70].

7 AnkaaueHaepaiH IKOJOTHAJBIK acHeKTijepi

AnkanueHiep — MOJIeKyJia KypamMbIH/a eKi Koc OainaHbIChl 0ap KaHBIKIIAFaH KOMIPCYTEKTep
TOOBI OONbIm TaOBUIAAEI. ONapablH OHEPKICINTIK MaHBI3BI 30p OOJFAaHBIMEH, JKOJOTHSIIBIK
aCTIeKTUIEpl Jie MaHBI3/Abl poll aTKapaabl. AJKaJAUCHACPAIH KOpIIaFaH OpTara 9CEpiH TYCIHy YUIiH
OJIapIbIH OHAIpiCi, KOJJAHBLTYHI KOHE KO0 MPOLIECTEPIH KAPACTHIPY KAXKET €KEHIH KOPCETEIl.

OHuipic xoHe KopIIaraH opTara acepi

Ankaguennaep, oacipece OyTaJHeH >KOHE HM3OMPEH, HEri3iHeH MYHal-XUMHUS OHEpKICciOiHIe
STWJICHHIH HEMeCe MPONMICHHIH MUPOJIN31 apKbUTBI aJIBIHBII, OYJI IPOLIECTED JKOFAPhl TEMIIEPATYpa
MEH KBICBIM/IbI TaJlall €TiIiI, HOTUKECIH/IE SHEPTUs IIBIFBIHBI )KOFAPHI KOHE MAapPHUKTIK ra3aapably
mIBIFapbUTysl MyMKiH. COHBIMEH KaTtap, eHAIpic OaphIChIHIA YIITA OPraHUKAIBIK KOCBUIBICTAP IBIH
(¥OK) armocdepara Oeminyi MyMKiH, OyJ1 aya camachlHa Tepic acep eTefl kKoHE (POTOXUMHUSIIBIK
TYMaHHBIH (CMOT) TY31TyiHE 30p BIKIAIBIH Oepe]ti.

KonmaHbutysl %oHe SKOJOTUSIIBIK Caiaphl

AnkanueHep Heri31HeH CHHTETUKAIIBIK Kay4dyK IeH IU1acTMaccayiap OH1piCiHIe KOJIIaHbUIbI,
OCBl MaTepuaiiap Y3aK YakbIT OOWBI BIABIPAMANTHIHABIKTAH, OJApJbIH KaJIIBIKTapbl KOpIIaraH
OpTajia JKUHANbBIN, TONBIpAK IE€H Cy DJKOXyMenepiHe 3usSH KenTipyl MYMKiH. Ilmactukaibik
KAJNABIKTApABIH ~ JKUHAIYBl JKaHyapiapAblH ©JiMiHe, JKOXKYHenepAiH OY3bUIyblHA JKOHE
MUKPOIUIACTUKTEP/IIH TY31IylHE OKEJIN , COChIH OJ1 ©3 KE3€riHe a3bIK-TYJIK Ti30€riHe eHir, ajam
JeHCayJIbIFbIHA Kayill TOHAIpEI.

TacesIManiay jkoHe anaTThIK Karaaiiap

AnkagueHaep — JKeHiT TYTaHATBIH JKOHE JKapbUIbIC Kaymi O0ap 3aTTtap Gonbin kenedi. Omapas
TachIMalilay JKOHE cakray Ke3iHe KayillCi3iK MIapajapblHbIH CaKTaJIMaybl amarrapra na,
epTTepre/ie *KoHe YJbl 3aTTap/bIHIa OemiHyiHe oKelyl MyMKiH. MyH/ail karnaiiap aya, cy JKoHe
TONBIPAKTHIH JIACTAHBIT KaHA KOWMal, COHal-aK ajaM JIeHCayJIbIFbIHA 3USTH KeJITIPyl MYMKIH OOJIBITT
KeJei.

2Koto xoHe KailTa eHIIey Maceenepi

AJNKagueHIepACH aJbIHFaH MOJIUMEpIepAiH OHONOTHSIIBIK BIABIpAybl KUBIH OONFaHIBIKTAH,
coJI ceOemnTi oJapAbIH KaIIBIKTaPhIH KO0 MaHBI3/TbI SKOJIOTHSIIBIK Mocesie 00bIT Ta0bu1a . Kasipri
yaKbITTa TUTacTMAaccaIapbl KaliTa OHJIEY KoHEe OUOIOTUSIIBIK BIABIPANTHIH MaTepUAIAPIbI TaAMBITY
OarbITHIH/IA )KYMBICTAp XKYpri3iayae. Jlereamen, Oy mpouecTepaiH THIMIUTIT 9711 e EeKTEY I, )KOHE
KOIMTETeH MIACTUKAIIBIK KaJABIKTap MOJIMTOHIApIa HeMece TaOUFU OpTaia KIUHATY1a.

Aya camacbrHa acepi

AnkanueHaepliH OHJIpici MEH KOJJIaHBUIybl Ke3iHae atmocdepara OeiHETIH yiIma
opranukaiblk KocbutbicTap (¥OK) aya camaceiHa Tepic ocep eremi. ¥YOK armocdepana azor
OKCHATEpPIMEH peakiMsFa TYCIiIl, 030HHBIH TY3UIyiHE BIKMaJ eTei, OyJ1 (OTOXUMHUSIIBIK TYMAaHHBIH
(cmor) maitma OomysiHa okenemi. CMoOr amaM JIE€HCAYJIBIFbIHA 3HUSHABI OOJBIN, THIHBIC aly
YKOJTAPBIHBIH aypyJIapblH TYABIPAJIBI /12 )KOHE OCIMIIKTEp MEH JKaHyapiapra Jia Kepi ocep eTe/i.

Cy pecypcrapbina acepi

AJNKagueHIep KoHe OJapAblH TYBIHIBUIAPBIHBIH CYy KO3JIepiHEe TYCYi Cy IKOXKYHenepine 3usH
KeNTipyl MyMKiH. Byst 3aTtTap cyma epiMedTiHmIKTeH, ¢y OeTiHae KaObIKIa Ty3im, OTTETiHIH epyiH
TEeXeT KoMMaii, OyJ1 cy opraHu3MAepiHiH Tipiitirine kepi ocep ereni. COHbIMEH KaTap, alkaJueHIep
Cy/la eMip CYpeTiH OpraHM3MEpPre YBITTHI 9Cep €Tyl MyMKiH, OyJI OMOOPTYPIIUIIKTIH TOMEHACYIHE
KOHE IKOXKYHenepaAiH Oy3bUTybIHA SKETiHEe .

TombIlpak nacTaHysbl

AJKaIUeHICP/ICH JKacaIFaH OHIMICPAiH KA IBIKTaphl TOMBIPAKTA JKUHAJIBIT, OHBIH KYPBITBIMBI
MEH KYHapJbUIbIFbIHA Tepic acep ereAi. [ImacTukanbIK KaaapIKTap TONBIPAKTHIH Cy OTKI3TIIITITT MEH
aya aJMacyblH TOMEH/ICTII, COJ YIIIH ©CIMIIKTEP/IiH 6CyiHe KoHe MUKPO(DIOPAaHbIH TipIILIiTriHe Kepi
ocep ereni. CoHbIMEH KaTap, aJKaIueHIep MEH ONapIblH TYbIHABUIAPBIHBIH TOMBIPAKKA TYCYl OHBIH
XUMISUTBIK KYPaMbIH ©3TePTill, ayblp METaIIapAblH MUTPAIMSICHIHA BIKITAT €Tyl MYMKIiH.
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Anam neHcayIbIFbIHA ocepi

ANKanueHiep MEeH OJIap IbIH TYBIHABUIAPHI a/1aM JCHCAYIBIFbIHA 3USH/IBI 00JIyBl MYMKiH OOJIBII
TaObanel. Meicanbl, 1,3-OyTaguieH XalblKapajiblK 3€pTTeyJiepAe KaHIEpOTeHAl 3aT peTiHIe
TaHBUIBIN, OJl Y3aK YaKbIT OOMBI >KOFapbl KOHILIEHTpAIMsAa dCep €TKEH >Karlaiiia ThIHBIC aly
KOJIIAPBIHBIH aypyJapblH, JKYHKE JXYHECiHIH OY3BUTYbIH JKOHE TE€HETHUKAIbIK MYyTalusIapbl
Tynelpybl MyMKiH. CoHpaii-ak, ©HEpKOCINTIK aiMakrapga >YMBIC ICTEHTIH ajaMaap VIIiH
aJIKaJMEH/IEPMEH yJaHy KayIli )KOFapbl OOJIBIN TaObUIAIbI.

ANKanueHAepaiH OKOJOTMSIBIK AaCHEKTiIepl ONapAblH OHAIpiCi, KOJJAHBUIBIT >KOHE
KaJIIBIKTapbIH JKOIO NpOoIecTepiHe Tikeael OaimaHbICThl 0oubl. byn KockuibicTap atMocdepa, cy
’KOHE TOIBIPAK JIACTAHYBIHBIH HETI3ri Ke3AepiHiH Oipi OOJbIn TaOBUIBIN, OCHIFaH OalIaHBICTHI,
alKaMeHIepAl OHAIPY KOHE KOJIaHy OapbIChIHIA OSKOJIOTHSUIBIK KAayillCi3 TEeXHOJIOTHSIIAPIbI
€HT1311, KaliTa OHJeY MPOIECTEPIH NaMBITY )KOHE TYPaKThI Oaamanap i3ey MaHb3Ibl. Tek ochuiai
FaHa KOpIIAaFaH OpTara KeNTIPUICTIH 3USH/IBI a3alThII, TAOMFU SKOXKYHeIep MEH afaM JICHCAYJIbIFbIH
KoprayFra 6onanbi[3, 6 61-69].
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BUJIEHCKHUE MACTEPA ITAPTECA:
3ABBITBIE UMEHA U MY3bIKAJIBHOE HACJIEJIUE
XVII - HEPBOM OJIOBUHBI XVIII BEKA

MUTIOUNIHUKOBA EJIEHA BUKTOPOBHA
Crapuuii npenogaBaTelib
YO «benopycckuii rocy1apCTBEHHBI YHUBEPCUTET
KYJBTYpPbI U UICKYCCTB»
Munck, benapych

JINXAY TAMAPA BJIAIMMUPOBHA
Hay4HbIA PYKOBOJUTEIH
KaHJUJIAT UCKYCCTBOBEICHMS, IOLEHT
KadeIpbl ICTOPUN MY3BIKHA U MY3BIKAJILHOW OEIIOPYCHUCTUKU
YO «benopycckas rocynapcTBeHHasi akaJeMUsl My3bIKI

Annomauun: B cmamve cucmemamusupyomcs u 66005mMcs 8 HAY4UHbll 000pom 6enopyccKko2o
MY3bIKO3HAHUSI HEOABHO BblAGIeHHble buocpaghuyecKkue U meopyecKkue c8e0eHuss 0 KOMNO3Umopax,
npogheccuoHanbHblll Nyms KOMopulx 0via ces3an ¢ Bunvno 6 nepuoo XVII — nepesoii nonosunvt XVII
gexa. Illockonvky oOeamenvHocmv komnosumopos 3wocku, C.3amapesuua, @.1lleseposckoeo,
A Kanenowt, A.I{oi6ynvckoeo u H./[uneykoeco, céa3aHHbIX ¢ BULEHCKUMU XPAMAMU, MOHACMBIPAMU U
akademueu  cHOpMUpOBaANa  YHUKATbHVIO — MY3bIKAIbHYIO — mMpaouyuio, KOmMopas  oKa3aid
HenocpedcmeeHHoe GIUsSHUE HA CMAHO8IeHUe NapmecHo20 cmuis 8 Poccuu mozo 8pemenu, esedenue
MEePMUHA, NPEONOHCEHHO2O POCCUUCKUM  MY3bIKOBEOOM, KAHOUOAMOM UCKYCCMBOBEOEHUS,
KaHOUOAMOM UCMOPUYECKUX HAVK, OOYEHMOM Kapeopvl OpesHepyCccKOo20 NesYyecKo20 UCKYCCMEd
Canxm-Ilemepbypeckoii  2ocyoapcmeennoti  koucepsamopuu um. H.A Pumckoco-Kopcakosa
U.TI'epacumosoti «Bunencras wxona napmecrnoco nenusy («Bunrenckas komnosumopckas wkoaay),
n0360J51em He MOJILKO CIMPYKMYPUPO8ams UCHOPULECKYI0 NAHOPAMY NAPMeCcHo20 CMUisl, HO U No-
HOB0OMY OYeHUms poib BuibHo kak 00HO20 U3 21ABHLIX KYIbMYPHLIX U MY3bIKANbHBIX UEHMPOS
Bocmounoii Eeponbi.

Knrouegvie cnosa: Bunenckas wikona napmecHozo nenus, Bunencrkas komnosumopckas wikoina,
80CMOYHOCIABAHCKAS XOPOB8As MY3blKa OapoKkKko, komnozumopwl benapycu XVII — nepeoti nonogunwl
XVIII gexa, 3rocka, C.3amapesuy, @.1lleseposckuii, A.Kanenoa, A.Lvioyivckuu, u H./[uneyxuii.

Abstract: The article systematizes and introduces into the scientific circulation of Belarusian
musicology recently discovered biographical and creative information about composers whose
professional path was associated with Vilnius in the period of the 17th - first half of the 18th century.
Since the work of composers Zyuska, S. Zamarevich, F. Sheverovsky, J. Kalenda, A. Tsybulsky and
N. Diletsky, associated with the Vilnius churches, monasteries and academy formed a unique musical
tradition that had a direct influence on the development of the partesno style in Russia of that time,
the introduction of the term proposed by the Russian musicologist, candidate of art history, candidate
of historical sciences, associate professor of the Department of Old Russian singing art of the St.
Petersburg State Conservatory named after. N.A. Rimsky-Korsakov and I. Gerasimova's "Vilna
School of Partes Singing" ("Vilna Composer School") not only allows us to structure the historical
panorama of the partesnogo style but also to reassess the role of Vilnius as one of the main cultural
and musical centers of Eastern Europe.

Keywords: Vilna School of Partesnogo Singing, Vilna Composer School, East Slavic Baroque
choral music, Belarusian composers of the 17th — first half of the 18th centuries, Zyuska, S.
Zamarevich, F. Sheverovsky, J. Kalenda, A. Tsybulsky, and N. Diletsky.
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Hayunble npexactaBineHusi o npodeccruoHanbHOM My3bIKaIbHONW KyJIbType S1oXxu bapokko
Benuxkoro kuskectBa JIutoBckoro (nanee BKJI), B coctaB KOTOPOro BXOUIIU OEIOPYCCKUE 3EMITH,
JIONITO€ BpeMsI PEKOHCTPYHpPOBaliach Ha MaTepHalle MHCTPyMEHTalbHbIX counHeHuil («Ilomorkas
TETpaJb») W OIEPHOro TBOpUYecTBAa. B CBOI0O oudepenb, aBTOPCKOE XOPOBOE TBOPYECTBO
orpaHmymuBajoch jauiib Hacieauem H.Jluneuxoro. IlepecMoTpers 3Ty mnapaaurmy mHTO3BOJIWIH
HEJJaBHME H3BICKAHUSA POCCHUHCKMX My3blkoBenoB I.I'epacumosoii, H.IImoTtHukoBOM w
T.Ka3aHueBoi, KOTOpble OCYLIECTBUIN KOMIUIEKCHBIN aHAJIU3 PYKOIKUCHBIX HCTOYHUKOB U IPAKTUKH
uX (YHKIIMOHHPOBAHUS, BBISBIIIN cymiecTBoBaHne B BKJI caMOOBITHON KOMITO3UTOPCKOM IIKOJIBI.
Ee dopmupoBanue, mpeanoaoKuTeNIbHO, CBA3aHO C AedaTeabHocThi0 Bunenckoro Cesaro-Tpouikoro
MoHacTbIpst. CyIIECTBEHHYIO pOJIb B 3TOM IMpOIIecce chirpana u BuneHckas nesyurckas akageMus —
BeIyIIMiA 00pa3oBaTeIbHBIA U KYJIbTYpPHBIA IIEHTP PErHOHA, BOCIUTABIIUN IIIESAY BBIIAIOLINXCS
MacTepOB XOPOBOI'0 MUChMa.

Hayynas koHuenuuss «BuUJIEHCKOW IIKOJBI MMAPTECHOIO IEHMS», WHUIMUPOBAHHAS
N.I'epacumoBoOii, MpUHIMITHAIBHO BakHa sl Oenopycckoro mysbiko3Hanus [13]. Cama unes
BBISIBJICHHSI KOMIIO3UTOPCKOW WIKOJIBI, JUIsl KOTOPOM XapaKTepHa LEJIOCTHOCTb XYJO0KECTBEHHO-
TEXHOJIOTUYECKHUX MOAXO0/I0B, CIYKUT BECOMBIM apT'yMEHTOM B I0JIb3y BBHICOKOI'O YPOBHS Pa3BUTHS
Y HAJIMYUS YCTOMYMBOU MPEEMCTBEHHOM JIMHUU B XOPOBOM My3bIKe benapycu anoxu bapokko.

CornacHo atpubyumu, npeanioxenHoi M.I'epacumoBoii, B uncie npencraBureneid Bumenckoit
LIKOJIBI 3HA4aTcsl Takue KOMIO3UTOpPbI, Kak 3rocka, C.3amapesuu, @.llleseposckuii, S.Kanenna,
A.llpioynsckuii, u H.[Awneukuii. HecmMoTps Ha WHAMBUIyaJIbHBIC PA3IH4YUs, WX TBOPYECTBO
JI€MOHCTPUPYET €IMHCTBO B 00JIACTH KOMITO3UIIMOHHON T€XHUKH, a IMEHHO (hopMOOOpa3oBaHus u
oJIM(OHNYECKOTO U3JIOKEHUS, XapaKTepHbIX Juisi 6apouHoro ctuis. [lockonbky Oosbliasi 4yacTh
napTrecHbIX IpousBeneHuil B Tpyaax M.I'epacumonoli, H.IInmotHukoBoit u T.Kasanuesoi muib
YHOOMSIHYTBI, 3a7laua IOCTPOEHHUS XPOHOJIOTMYECKOH MaHopaMbl MOTpeboBaja KOMIUIEKCHOTO
aHaJIM3a KaK CaMUX HOTHBIX TEKCTOB, TaK M HAapPATUBHBIX MCTOYHUKOB, BBEJCHHBIX B HAay4HBII
obopot MN.I'epacuMoBoOii.

[Tan 3rocka ynomuHnazics H./{uneuxkum xak crapimuii kossera B « MyCHUKHICKOM TpaMMaTUKE»
U 110 apXHUBHBIM CBEACHUAM, ITpuBeIeHHbIM M. I'epacumoBoi, 310cka «...B 1636r. mpoxuBai B JOMe,
npuHaiexaiieM Csato-Tpounkomy Monacteipto» B Buiibno [13]. K coxanenuto, Ha ceroaHsAIIHUI
JI€Hb COYMHEHUS 3I0CKH HE OOHAPYKEHBI.

K uncny mnpencraButeneit Bunenckoil mkonsl M.I'epacuMoBa npuuMciaseT KOMIIO3UTOpa
3amapeBuya, Yb€ XOPOBOE Hacieaue ObUIO M3BECTHO MO (parMeHTaM, BKIIOYEHHBIM B TpaKTaT
H./luneukoro, TMONMHOTEKCTOBBIE MApTUM €ro COYMHEHHWH TIOKa He Haijaensl. I[IpoGiema
uaeHTUQUKAUN, OOYCIIOBIIEHHas OTCYTCTBHEM HMMEHHM KOMIIO3UTOpa 3amMapeBH4a B TpaKTarte
H./Iuneuxoro, Haxoaut paspeuieHue B runorese B.IIporomnonosa, CBA3bIBAIOMIEI0 KOMIIO3UTOPA C
MoHaxoM CepanroHOM 3amapeBUYEM, Ha OCHOBE 3alucei O ero KoH4yuHe B 1678r. B JHEBHHUKE
MoHaxa Jlumutpus PoctoBckoro u3z HoBoaBopckoro YcmeHckoro MoHAcTeips HoBorpyuackoro
BoeBoOJICcTBa [9, ¢.472].

N.I'epacumoBa aTpuOyTHpOBaIa aBTOPCTBO 3amMapeBrya B counHeHUN «CHIo pu3y 00peToXom»
U JEeBATUYACTHON JIMTYyprum U3 KOMIUIEKTa PYKONMCEN TPEXTOJOCHBIX MAapPTECHBIX KOHIIEPTOB U3
l'ocynapctBennoro Hctopuueckoro Myzes (I'MM) Enapx. Ileu. 6/1-3 Ha OCHOBE
TEKCTOJIOTHUECKOT0  COIOCTaBlieHUs (parMeHToB Tpakrtata H./[unenkoro ¢ aHOHUMHBIMH
MPOU3BEICHUSIMU JaHHOrO Komruiekta [1, ¢.24-26]. Bwicokas orenka, koropoit H.Jlunerkwmii
XapakTepU30Bajl TaJaHT 3aMapeBHUya, MOJATBEPKAACTCS HE TOJbKO YINOMHUHAHUEM €ro Kak
«HCKYCHEWIIETo TBOpIIa BEKY HAIIET0», HO M BKIIOYEHHEM (parMEHTOB €r0 COYMHEHUH B TPAKTAT B
KauecTBe AUIAKTUYECKUX 00paslioB.

Hunenxuit, H. Unea rpammatukn mycukuiickoid. IlyOnmkanusi, mepBoj, MCCICAOBAHHS U
koMMeHT. Bin. IIporomomnosa / H. dQuneukwuii. — Mocksa : My3bika, 1979. — c. 115 — (IlamatHuku
PYCCKOTO MY3bIKaJIbHOI'O UCKYCCTBA):
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«BocnomsiHyBIIE HAclIeICTBUE BO TBOPEHMM IIEHUS MMAIlM HacJeJOBaTH 3I0CKY, TBOpIA
BETXaro, MWKe€ cocTaBH necHu MowuceoBbl B KoHueprax. Takoxzae Enucea monaxa. Kosenmy xe
HoanHa, aie ¥ B c€M TakoxkJe, HO 00aye B XOpaJIHOM IEeHHUU, 0O OH MHOKHUIICIO XOPaJHOE NIEHHUE
nucan cuue (mpumep). Bo koHTpanmyHKTe e Haumade U B KOHLEPTaX MCKYCHEHIIaro TBOpia BEKy
Haiero 3amapeBuyay [8, ¢.137]. bnaropaps uccnenosanusm W.I'epacumoBoii, pamunus 3amapeBuya
U3 YINOMHHAaHMS B MCTOYHHMKAX Oblja TME€peBeieHa B pPAaHr TBOPYECKOM JIMYHOCTU C
UACHTUDUIMPYEMBIM U TOCTYIHBIM JUIS U3yYEHUs HACTIETUEM.

Cpenu BbIAAIOIMIMXCS BBIITYCKHUKOB BHIIEHCKOM ME3YUTCKOM akaJeMHUU 3HAYWICS YpPOXKEHEI]
Muncka @oma lleBeposckuii (1646/47 — 1699) — teonor, meBer 1 KOMIO3UTOP, PETeHT BOKAJIBHO-
MHCTPYMEHTAJILHOTO aHcaMmOJsi KHEBCKOro yHHaTckoro mutponoiuta Kumnpuana >KoxoBckoro
(1674-1693), onuH U3 OCHOBATENEH IIKOJIBI KOMIIO3UIMH JTyXOBHONH MY3BIKM BOCTOYHOTO 00psija B
Bunwsno. Hapsny ¢ H.Jluneukum oH SIBISIETCS OAHUM M3 KOMIIO3UTOPOB, YbH XOPOBBIE COUMHEHUS
OITyOJIMKOBAHBI U IOCTYIHBI JUIsl aHAJIN3A.

buorpadpuyeckue ceenenus o @.llleBepoBckoM dparmeHTapusl. [lata ero poxaeHus Ha
CETONHSAIIHUN JIeHb HE YCTaHOBJEHA. M3 HEKOTOPHIX PYKONMHUCHBIX HEKPOJIOTOB Oa3MIMaHCKUX
MOHaXOB U3BECTHO, YTO OH poAWIICs B MUHCKE B ceMbe YHUATOB. |10 OKOHUaHNN HECBUKCKOM IKOJIBI
yumwics B BuibHO Ha Teosora, Mocie 4ero TaM >k€ paldoTaj pereHToM, a IO3/Hee 3aHuMall
JIOCTaTOYHO BBICOKME 1IEepKOBHbIE JObKHOCTH B Ilomonke u benbcke Ilommsickom. Ywmep
@.[leBepoBckuit B 1699r. [3, ¢.56-59]. O BbICOKOM HpOdecCHOHATU3ME €r0 MY3BIKU
CBHJIETEILCTBYET MOXBAJIA €r0 COYMHEHUIN NObCKUM KoposieM fSHom III u Cenatom, ucnonHeHue
€ro MPOM3BEACHUH Ha MOHTHU(HKAIBHOW JUTYPrUM NpPU yYacTHH Mambl PuMckoro m ycmeurHoe
BeIcTyTUIeHHE X0pa llleBepoBckoro Ha JlrobmuHCKOM che3ne 1680r.[3, c. 58].

Ha cerogusmHuil 1eHb OCHOBHON KOPIIYC NPOU3BENCHUM KOMIIO3UTOpPA M3BECTEH JIMIIbL U3
niepevHst HOT JIbBoBckoro CraBpornuruaiabHoro bparcTea 1697r., oqHako, B COOpaHUU PYKOIHUCEH
I'MIM cpenu xonueproB H./[unernkoro, Ob11 00Hapy’KeH NOTHBIN KOMITIEKT ITAPTUH BOCBMHUTOJIOCHON
Beuepuu ®@.IlleBepoBckoro [3, ¢.59]. B donmax pykommceit 11 momoBunasl XVII Beka 6ubmnoTexu
JIutoBckoW AKaleMuM HayK Tarke Oblla HaiiieHa ero mecturojocHas Jlutanus «de la sol re» [3,
c.60].

KocBeHHbIE MCTOYHMKHM, TaKW€ KaK NaHETMPUYECKHE TEKCThbI, HEPEIKO COJEp)KaT LIEHHYIO
nH(pOpMaLIUIO ISl PEKOHCTPYKLIHUH MY3BIKAIbHO-UCTOPUYECKOTO Tporecca. Tak, K MpUMepy, B
HekpoJiore, nocssieHHoM @.1lleBepoBckoMy, B KauecTBE 3TajJOHAa KOMIIO3UTOPCKOTO MacTEpCTBa
TOTO BpPEMEHHU, YIOMHHaeTcs uMs Kommno3uTopa bopoBuka. B crarhe, mocBsiieHHONH 0030py
KU3HEHHOTO M TBOPYECKOIro MyTH Kommno3uropa, M.I'epacumoBa ormeuaer, yto «llleBepoBckmii
MPEeB30IlIeT B COUMHEHUH MapTECHOW MY3bIKHM M3BECTHOIO KOMMO3uTOpa bopoBuka, paboTasiiero B
nepBoid nosioBuHe XVII B. B JXKupoBuukxom monactsipe...» [3, c¢.57]. [lomoOGHoe cpaBHEHHE

0 “MexayHapoJHBIA HAyYHO-UCCIefoBaTenbcKui 1eHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95
2024 - 5.99

MOATBEPKIAET aBTOPUTET U, BEPOSITHO, MOMYJSAPHOCTh bopoBuka B TO BpeMms. [lapagokcanbHbiM
obpasoMm, ¢urypa bBopoBuka, ciayxuBmas Npo(pecCHOHATBHBIM OPUEHTHPOM, OCTAaeTCs
MaJOU3y4eHHON B COBPEMEHHOM MY3bIKO3HAHUH, YTO aKTyalIu3UpPyeT He0OX0IUMOCTh AeNIbHEHIIINX
WCCIIeZIOBAaHUI B JaHHOM 00JacTu.

Eme onHuM mnpeacrtaButTeneM BuIEHCKON HIKONBI NApTECHOTO NMEHUS NMPU3HAH IIEBEl U
kommo3uTop KueBckoit MuUTpomnosinu u Bxojsiiero B Hee Bunienckoro Cesito-JlyxoBa MOHACTBIPS —
An Kanenpa (tpetbs werBepTh XVIIB.). Ilo mpennmonoxenuto M.I'epacumoBoii, oH paboTai npu
nBope xkeHbl Benukoro retmaHa BKJI f.PaguBmimia, kHsxHbl Mapuwm Jlymy, a mo3aHee U B
MockoBckoMm 1apctBe y Anekces Muxainosuua [5, c¢.130]. Hecmorps Ha oTCyTCTBHE
OouorpauuecKkux ITaHHBIX W BapUATHBHOCTh HAMUCAHUSA €ro (paMuwinu, KOTOPYIO pas3iUYHBIC
HMCTOYHHMKHU BOCIPOU3BOIAT No-paszHoMy: «Kanenna, Konenna, Kanena, Konena, Konsiga u, Hakonen,
B03MOKHO Kosikay, Haceare KOMIIo3uTopa ObII0 peKOHCTPYHUPOBAHO O1aro1apst HCCIeIOBaHUAM
N.I'epacumonoii, T.Kazanuesoit u H.IlmotHukoBoii [5, ¢.131].

WN.I'epacumoBa BBena B Hay4yHbI 00OpPOT MSTh YETHIPEXTOJIOCHBIX KOHLEPTOB KaneHnasl ¢
onuHakoBbIM coctaBoM ucnonnuteneit (I A T B): «I'ocioas, Bo3Hececs Ha Hebecn»; «IIpa3gHuk
panocten»; «IIpemynpoctu HacTaBHUYEY; «Jla BecensTcs HeOecay; «KTo o MHE He mmadeT», a Takxke
12-ronocuyto Jlurypruto «Tpuymdansuyto» [5, c.134]. Kpome TOro, wucciemoBaTenbHHUIA
IIpoaHaIM3upoBaja U BBea B HayYHbI 00uxo 1 KoHLEepThl «O Tede pagyercs», « AHresn BONUIIE» U
yeTelpexroiocHsle 1HKIbl .Kanennsr: Beuepnto u ase Jlutypruu (a-moll u G-dur) [5, c. 137].

Brimyckankom BuiieHckoll me3ynrckoi akanemuu, a Takke llanckon kosmernn B Pume
apnsuics Apceruit LpiOynbckuit (ok.1671 — 1722), cBeaeHuss 0 KOTOpOM ObUIM OOHApy’>KEHbI B
YHUATCKMX MOHACTBIpCKUX Hekposorax Kuesckoil Mmerponosmu. M3BECTHO, 4YTO OH CIIyKHII
IPONOBEIHUKOM B JKMpoBHUCKOM U BuieHCKOM MOHACTBIpSIX, ObUT HAacTOsTENEM B Mupe, MOTy4r
Ha3Ha4YeHHE Ha JIOJDKHOCTh BUKapusi B X0JIMe, TJ/I€ BIOCIEACTBUN U ymep B 1722r. [4, ¢.240].

B mHacrosmee Bpems wu3 pycckux pykommcen XVII — XVIII Be. MH.I'epacumoBoi
aTpuOyTHPOBAHBI CEMb XOPOBBIX COUMHEHUH KoMmo3uTopa Lpi0ynbckoro: ato Jlutyprus «Cneszay,
yeTblpe KoHuepra («TamHCTBO cTpaHHOe BHXKY», «Bckyto Ms oTpuHyn ecu», «CBETONyYHBIMU
CUSIHBSIMU 1IEPKOBb CBETOBOAMTY», «lOCHOAbL TpANET CyAHTH»), a TakXe JBE TrapMOHU3alUU
3HAaMEHHOTO pacneBa («XepyBuUMcKas mnecHb» U «JlocToitHO ectb») [4, c.241]. B cBs3u c
OTCYTCTBHEM TOJHOIO KOMIUJIEKTAa MapTUH HCCIIEeI0BaTENbHULIE YAAIOCh HJIEHTU(PHUIPOBATH U
CBECTH B MApTUTYpPY JHIIb B BOCBMUTOJIOCHBIX COUMHEHUS KOMIO3UTOpa: « TanHCTBO CTpaHHOE
Bky» U Jlutypruto «Cneszay. [lpu 3tom U.I'epacumoBa, onupasich Ha UMEIOIMNECS OOPHIBOYHBIC
Oouorpaduueckue JaHHbIE, CTAaBUT I0J] COMHEHHE TOXIECTBEHHOCTh KOMITO3UTOpa L{pI0ynbckoro u
uepkoBHoro paestens Apcenust LpiOynbckoro, mostomy B cBouMX paboTax yKa3bIBaeT TOJIBKO
bamunuio aBTOpA.

[TpoBenennsiii M.I'epacuMoBoii aHaN3 BRIIBII B COYMHEHUSAX L[BIOYTECKOTO Psiji yCTOMYUBBIX
4epT KOMIIO3UTOPCKOTO IHChMa: COYETaHHE HMHTAIMOHHOW M KAHOHMYECKOW MONU(POHUU C
TYTTUAHBIMH TAPMOHUYECKUMH CTPYKTYPaMHU, 3BYKOU300pa3UTEIBHOCTh U «KAPTUHHOCTD MY3bIKIY,
HE CBOMCTBEHHYIO XOPOBBIM COUMHEHUAM ero coBpeMeHHUKOB (H.dunenkoro, ®.11leBepoBckoro) [4,
c. 244].

Jonruii myTh pa3BUTHs MAapTECHOTO0 MHOrorojiocusi o0oOmaer TBopuecTBo H. Jlmienxoro,
KOTOPBIN SBISIETCS 3HAKOBOW (PUTYpoii cBOero BpeMeHH. [6, ¢. 14 — 16]. [lomydeHHOE B BUIICHCKHI
MEpPHOJ] TEOPETUYECKOE OOpa30BaHUE TMO3BOJIMIO KOMIIO3UTOPY CTaTh HE MPOCTO BBIJAOLIEHCS
JUYHOCTBbIO, HO U MEIUaTOpOM 3alaJHOEBPONEHCKUX XYAOKECTBEHHBIX TPAJAHULMI B PYCCKYIO
X0poBy0 My3bIKy. [lomobno Emudanmo CnaBuneukomy, Cumeony Ilomoukomy m Meneruto
Cwmortpurikomy, H.J/lunenkwii ObuT OOHUM M3 TeX, KTO TNMpUHEC Ha Pych HOBYIO KYJIBTYpHYIO
MapajurMy M BBICTYIWJI YYWUTEJIEM JJIi MECTHBIX MacTepoB. Ero HOBAaTOpCTBO Kak TEOpETHUKA U
MpaKkTUKa OPOSABWIOCH BO BHEIPEHHUU HOBBIX 3JEMEHTOB B IE€BUECKYID pPE€Yb, YTO H3MEHWUJIO
MPUHIUIBL OpPTaHU3alMK XOpOoBOM mapTUTypbl. Ero dyHmameHtanpHblil Tpyn «MycHKHKCKas
rpaMMaTUKa» TMOJIOKWI HAyaj0 CUCTEMATUYECKONW MY3bIKAJIbHO-TEOPETUYECKOM MBICIH B
CIIaBSIHCKOM KYJBTYPHOM IPOCTPAHCTBE. YHHUKAJIBHOCTh JTOr0 TpyJa 3aKJIIOYaeTcsl B €ro
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MEXKOH(ECCHOHAJILHOM XapakTepe, 00yCIIOBIEHHOM INTyOOKHMM 3HAHHEM aBTOpPa MPAaBOCIIABHOM,
YHUATCKOM M KaTOJIMYECKOW IEBYECKUMX IMPAKTUK. ODTO MOATBEPXKIAETCS CJIOBAMH CaMoro
H./lunenkoro, KOTOpbIi Mucai, 4To MPU COCTaBIEHUH «I'paMMaTHKW» OH «IIPUHU30Upax CUIO OT
MHOTHUX HCKYCHBIX XYJIO)KHHMKOB, TaKO ILIEPKBU  IPAaBOCIIaBHbIS TBOPLIOB IMEHUS, KO XK€ HU
pumckus...». [8, c. 109 — 110].

TBopueckoe Hacnenaue H.Jlumenkoro oOMMPHO W BKIFOYAET CBBIINIC CTA MPOU3BEICHUN — OT
HEOONBIIMX CIY’)KO JO MacIuTaOHBIX JIBYXXOPHbIX KOHLEpPTOB. Cpeau HUX BBIICIAIOTCA
YEeTBIPEXTOJIOCHAsE M BOCBMHUIOJIOCHAas BeuepHH; YeThIpeXrojocHas, a TaKXe BOCHMHIOJIOCHbBIE
IIpenopuuansHas u Kuesckas IuTypruy, a Takxke naptun Mockosckoil, CMoneHckol, PexBuanbHol
1 O€3BIMSHHOM JINTYPTUH, 4TO CBUICTEIBCTBYET O MPE0OIIaTaHNH B €T0 TBOPUECTBE TOPIKECTBEHHBIX
MIECHOTIEHUN TPaBOCIaBHON CIyXObI. [7, ¢.51-52]. OcoOeHHO 3HAUMTENEeH BKJIaJ KOMIO3UTOpa B
KaHp XOPOBOTO KOHIIEpTa. B umcne Hanbosee momyssipHbIX 00pa3noB — «Vke o0pasy TBoeMy»,
«Bomén ecn», «Teno xpucroBoy, «[Ipunure moau». B o01iei c10KHOCTH eMy MPHUIKUCHIBAIOT 25
KOHLEPTOB TpeXrojocHoro, 40 udersipexrosiocHoro U 10 BOCBMHUIOJIOCHOTO cocTaBa. Takke UM
CO3/aH PsIZi OTAENbHBIX TAPMOHU3ALMI LIEPKOBHBIX MOHOJUYECKUX IIECHONIEHUH, KaK INTUPYEMBIX B
€ro TpakTare, TaK U COXpaHUBIIUXCS B pyKonucsx [2, ¢.10-11].

BaxxHpiM nononHeHueM K kopmycy counHeHud H.Jluimenkoro cranu  OTKpBITBIE U
onyb6snkoBanHble W.I'epacumoBoii B 2018r. npousBenenusi kommnosutopa: Beuepns, Jlutyprus u
YEThIPEXI'OJIOCHBIE KOHLEPThl M3 E€JUHCTBEHHOIO IIOJIHOTO PYKOMMCHOro Habopa IapTecos,
CO3JJaHHOTO IpU JKW3HU KOMIIO3UTOpA, W B HACTOsAIIEe BpeMs Xpassumerocs B Pocculiickont
HanuonaneHoit 6ubnuoreke B Cankr-IlerepOypre [14]. Kak oTMedeHO B MpeaucIOBUM K U3aHHIO,
KOMITO3UIMSI COOpHMKA BBICTPOEHA 110 TEMAaTUUYECKOMY NMPUHIUILY : BCieX 3a IuKiIamMu Beuepuu u
JIutypruu cienyroT KOHLEPThI , TEKCThI KOTOpbIX oOpaieHs! k Uucycy Xpucry, Ceatomy Kpecrty,
bory Otuy, Muxawiny Apxanreny u boropoaune. :

Beuepns: «Cpbre tuxuit»; 2. «Heinb ormymaenmy»; 3. Jluryprust: «Cnasa Oty u CeiHy.
Enunopoansiit CeiHey; 4. «Manas exrenus»; 5. «lIpunure, noknonumcs»; 6. «Tpucssaroe»; 7.
«Emuuer Bo Xpucra kpectucrecs»; 8. «Ammmnyis»; 9. «Cyrybas exteHus»; 10. «XepyBUMcKas
necHby; 11. «Mwunocte mupay; 12. «JloctoitHo ectb»; 13. «Egun Cssat»; 14. «Bumbxom cbt
UCTUHHBINY; 15. «Muorombruey»; 16. «llapro HebecHsbrit»; 17. «boroortery y6o J[laBumy»; 18.
«beszuncnennoe Troe» 20. «Panyiics, Kuonocusiii Kpecte»; 21. «['ociogs mpochiienne moey;
22. «Corpbmmx maye uncia necka Mmopckaroy; 23. «O, cnaakuii cebre, Muxaune apxanresne»; 24.
«Ko boropomuirk npurbxxao wHeiab nputenem»; 25. «llapune mos [Ipednarasy; 26. «Cnaguaiiias
JbBo Mapuey; 27. «Panyiics, [Ipeuncras [[bBo Matuy»; Jlanee 106aBneHO NpUIIoKEeHUE, KOTOPOE
COIECPXKUT TpU (parMeHTa U3 pacmmpeHHoro usznanus Jluryprum H.Jluneuxoro, xotopsle Obuin
BOCCTAHOBJICHBl HAa OCHOBE HEIOJIHBIX BapuaHTOB pykomnucedl 1680-x u 1690-x romos: «Kpecty
Teoemy»; «Otuna m CeiHa u Cesararo Jlyxa»; «Jla ucnonmuarcs ycra Hama» [14]. B atmx
IIPOM3BENCHUAX HAIIM OTPaKCHHE KIIOUEBBIE YEPTHI, OINPEACIAIOINE ABTOPCKUN IOYEpK
KOMIIO3UTOpa: cBOeoOpa3ue paboThl ¢ TEMATU3MOM U MOJU(POHUYECKUM PA3BUTHEM MY3BIKAJIBHOIO
Marepuana, siCHas JIaJOTOHaJbHas CTPYKTypa, METPOPUTMHMYECKas UETKOCTb, a TakKke
HCIOJIb30BaHUE PUTOPUUECKUX (PUTYp, OCHOBAHHBIX Ha 3anaJHoeBponeickoi Teopun addexros [14,
c.15]. Kpome toro, y H./Jlunenkoro ectb COYMHEHMs, BOIIOTUBIINE PEHECCAHCHYIO TPAAMLIMIO U
W3JIOKEHHBIE B «CTPOTOM» TapMOHHYECKOH (haKType: 3TO ITUKII YyeThipexrosiocHoi Beuepnn (111/25-
26) coCTOSIMI U3 BYX KOHIICPTOB JJI TIOCTOSHHBIX YacTel BeuepHero OorocmyxkeHus: «Cbre
tuxuit» u «Hemb ormymaemm», a Takke LUK 4eThIpeXrojocHoW JIUTypruu, Mys3blIKajabHbIHN
MaTepHall KOTOPOH U3JI0KEH NPEUMYILIECTBEHHO aKKOPAOBBIMHU BEPTUKAIISIMHU.

3HAYUTEIIBHOE KOJIMYECTBO KOMIIO3UTOPOB, NPHUHAUICKABIIMX K YHCIY MPEACTaBUTEIEH
BuneHckoil 1IKOJBI MAapTECHOTO NEHMs MOATBEPXKAAET CTAaTyC AAHHOIO SIBJICHUS Kak Beayllel
npodeccuonanbHoil Tpaaumuu nepuoaa XVII — mepsoii momoBunbl XVIIIB., U geMoHCTpHupyeT
YCTOMYHMBOCTh M INPOAYKTHMBHOCTH CYIIECTBOBALIEHM B TO BPEMsS TBOPYECKOM cpenbl. BuieHckas
IIKOJIa MapTECHOTO MEHUs chirpaja GyHAaMEeHTaIbHYIO pOjib B My3bIKaJIbHON KyJbType BocTouHoM
EBpomnbl, OCyHmIECTBUB OpPraHWYHBIM CHHTE3 M IPEEMCTBEHHOCTh Tpaauluil. TeopeTtmdyeckue u
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XYZOKECTBEHHBIE TOCTH)KEHNUS, BOIUIOLICHHBIE B TBOpYecTBe H./[MIEKOro n ero COBpeMEHHUKOB,
3aJI0KHMIIM TIPOYHBIA (PyHAaMEHT AJIsi JAIbHEHIIEro pa3sBUTHS MHOTOTOJIOCHS, CO3/1aB JKUBYIO U
MIEPCIEKTUBHYIO TPAAULIMIO, KOTOPast OIPEAEINIa BEKTOP MOCIEAYIOMEH 3BOIIOLUHU IIPABOCIABHON
XOpOBOM MY3BIKH.
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AKIHA-HECHUE CASACATBIHBIH O3APA OPEKETTECY MOCEJIEJIEPI
OUCKAJIABIK CAACAT

KOWBATAPOBA AJIUS )KUEHBAEBHA
"Esil University "Mexkemecini"Kapxbl" kadeapacbiHbIH ara OKbITYIIBICH Ka3akcTan

Annomauun. Maxanaoa ezapa apexemmecyOiy Hezizei Macenenepi Kapacmuipbliaovl Ka3ipei
ke30eci Kazaxcman Pecnybnukacvinvly akuia-Hecue dcane (UCKALObIK CAscamvl IKOHOMUKATLIK
arcagoaiiniap. MaxkcammapOovly Oatiekminici Macenenepine epexuie HA3ap ayoapuliadbl HCIHE eKi
cascammoly Kypanoapvl, COHOAU-aK o01apobly MAKPOIKOHOMUKANILIK MYPAKMBLILIKKA Jcepi.
Monemapavix dcane 0100xcemmiK wapaiap apacvinoaesl bikmuman Kavwwvlivikmap manoanaosl
pemmey, acipece 0a20apblcmap MeH KYObLIMAbLIbIKMbIY HCOLAPLLIAYbL HeagoatviHoa. Aemopnap
eKi Oazblmmuly 63apa iC KUMbLIbIH Kyuletmyoiy bIKMUMAal maciloepi YCblHbLIAObl MeMIeKemmIK
casicam. JKexke 3epmmey Kadcemminiei mypanivl KOPbIMbIHObL HCACANObl AKUIA-HEeCUe IHCIHE
Puckandvik Kypanidaposl nauoaiany macenenepi IKOHOMUKAHBIY HAKMbL CEKMOPbIH KOAOdY.

Tyiiinoi ce30ep: >koHoMUKA, aKWa-Hecue casacamol, PUCKAIObIK cascam, Kapicol, O100xicem,
CanblK, UHBECMUYUALAD.

40 xputFa JEWIHT1 (UCKAIABIK aKlla-HeCHe casCaThIHBIH ©3apa iC-KUMBUI Macenenepi XX
FachIpJiap TEOPUSIIBIK JKOHE MPAKTUKAIIBIK TYPFBIIaH KapacThIpbLIIMaraH.

Bbyn macenenin teopusiiblk epexenepi Jpx.Xuke nen O. XaHceH, an 60-xpuiaapsl Manaeni-
OnemMuHr Mojeni maina Oonabl-EnfiH amBIKTBIFBIH Tajjay BalioTa OaFaMbIHBIH OpTYpIIi
PeKUMIIEPIHACTI XaNBIKAPAIBIK KalUTal KO3FalbIChl, MYHJA aKIIa-HeCHEe J>KOHE (PHCKAIIBIK
casicaTThIH ©3apa iC-KUMBLIBI Macesenepi Kapasabl.

Peceii ®eneparnusiceinga PoauoHoBaHBIH €HOCKTEpl OCBI Macelnere apHainrad, [llanmosamoBa
JKoHE T. 0.

Bi3gig emimizme akmanait e3apa ic-KUMBULIBIH TECOPHUSIIBIK KOHE MPAKTUKAJIBIK aCIeKTiIepi
Hecue casicaTbl pucKanabIK casicarneH I'. CeHTKachIMOBTHIH JKOHE T. 0. eHOEKTepiHAe Kapaibl.

DKOHOMUKaHBI PETTEY YILIIH OChl MAceNeNIep i Ka3ipri xKaraaiina 3epTrey Oyl eTe MaHbI3/Ibl.

Byrinri Tana akia-Hecue casicaThIHBIH KYpallapbl OeNCeH/Il KOMAaHbUIA I )KOHE 0ap KbICKa
Mep3imi Ke3eHeri acep. by skarmaiina ocep eTy Mocenecine a3 KoHUT OeTiHeIl OpTa MEP3IM/Ii )KOHE
y3aK Mep3iM/li PKOHOMUKAHBI TaMBITYFa apHaJlFaH HECUETIK Kypayijaap Ke3eHaep.

O3 ke3erinje, canblK-0r0KET Kypalapbl OpTa MEp3iM/Ii IEPCTICKTUBAIA 9CEP €TeIl )KOHE Y3aK
Mep3iMal kezenaep. COHOBIKTaH OYJ epeKIIeNiKTep 3epTTeyliepe ecKepilyl Kepek. AKIna-Hecue
XKoHE (UCKAIIBIK CascaTThl KEIICYIiH 0acThl MakKcaThl YKOHOMHKAHBIH TYPAKThI SKOHOMHKAJIBIK
ecyiHe kon xetkizy. IIpesunent e3 Kommayesinma 2025 sxputebl 8 KbIpkyhekreri «Kazakcran
YKacaHJIbl MHTEIJUIEKT AoyipiHae» Ka3akcTaH XanKbIHA: ©3€KTI MIHACTTEP XKOHE OJIapAbIH HIeIIMaepi
mupablK  TpaHcopManus apKbpUIbl TaObICKa KETy YLIIH» KOpCeTTI « HaKThl CEKTOPAbI
Kap>KbUTaHIBIPYFa KaHa WHBECTULMSUIBIK IIMKJIIBI 1ICKe KOCY KaxkeT ExiHm neHrenaeri Oankrepai
TapTy Oencenuipex» [1].

biznin enimizae Kazakcran Pecryonmkaceiabiy 1995 sxbutrs 30 Haypeigars Ne 2155 3anema
Kazakcran PecmyOnukacbhiHbIH ¥ITTHIK baHkiHe «¥NTTHIK OaHKTIH HETI3TI MaKcaThDy el
kepcetinred. Kaszakcran Oanki Oonbin Tabbutanpl, Kazakctan PecmyOnmkaceiHma OaramapbiH
TYPaKTBUIBIFBIH KaMTaMachl3 €Ty». YIIiH OChl MakKcaTThl iCKe achlpy YIIiH YJITTHIK OaHK Kejeci
MIHIETTEP1 OPBIHIAM B

- aKIIa-HEeCHUEe CasICaThIH J31pJey KOHE KYPTi3y;

- TOJIEM KYHEIIePiHIH )KYMBIC ICTeYiH KaMTaMachI3 €Ty,

- BAJIIOTAJIBIK PETTEY MEH BATIOTAIBIK OaKbUIAYBI )KY3€Te achIpy;

- KapoKbl )KYHECIHIH TYPAKThUIBIFBIH KAMTAMAChI3 €TyTe JKapaemaecy [2].
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O3 keseringe, 1993 xwutrel «KazakcTan PecryOnukaceiHplH ¥ ATTHIK baHki Typaney 3aH7a,
¥ITTHIK OAHKTIH HETI3ri MIHAETTEpiHIH Oipi a3ipieyre >KoHe OTKi3yre KaThICy OOJBIN TaObuUIaabl
aKiia aiHaJIbIMBl KOHE HECHe CcallaChIHIarbl MEMJICKETTIK cascaT, YWbIMAap MakcaTTapra Koj
KETKI3yre BIKMaJ €TEeTiH OaHKTIK ecem abIphiCyliap MEH BaIOTANBIK KaThiHacTap Kasakcran
PecmyOnukachbIHBIH 9KOHOMUKAJIBIK IaMybl )KOHE OHBIH QJIEM/IIK SKOHOMHKaFa HHTerpaiuscsl [3].

Ochl epexenep/ii cambICTRIPy KOJIaHBICTaFbl Typanbl 3aHma «Kazakcran PecryOnmKkachbiHBIH
¥arreik bankine» ¥nTThIK baHKTIH MakcarTapbl Aa, MIHAETTEpi /1€ OHBIH €NAiH SKOHOMHKAIBIK
JIaMybIHa ocepi KkepceTiiMereH. byt 6enrim 6ip mopexene pecmyOaruKaaarbl aKia-HeCHe CasiCaThIH
a3ipiieyre JKoHE iCKe achIpyFa acep eTTi (UCKaIABIK casicaTIeH e3apa iC-KUMBLI.

Kazakcran PecnyOnmka ¥nTTeik BaHKiHIH aKia-HecHue cascaThIHBIH OastHIaMachiHIa AKIia-
HECHE CasCaThIHBIH MaKCaThl KBULABIK cascaTThl KOJjay OOJbIN TaObUIATBIHBIH aTam OTTi opTa
Mep3iMIi Ke3eH e HHsus 5% KaxkeiH [4].

Byn kyxat Herisri cTaBKka peTiHAe HEeri3ri cTaBKara Ha3ap ayaapajbl aKlla-HecHe casiCaThbIHbIH
Kypajaapsl.

OCBIHBI €CKepe OTBIPHII, CBIPTKBI KOHE CHIPTKBI YKOHOMUKAHBI €CKEPE OTHIPHIN, YKOHOMUKAHbI
JaMBITy TIepCIIeKTUBAIapbl KapacThIpbUIbI 1K1 (akTopaap. OHbIH HeTi31H1e HHOIAIUSHBIH 2025-
2027 xplnmapra apHaiFaH Ooibkambl HerizaenreH. Kesinme Oyn wH(Auus Oa3aiblK CleHapuid
ooitpramma 2025 xwuel 11-12,5 %, XKIO ecimi — 5,5-6,5%, an 2026 xbutbl uHGIAINUS ASHTeHi-9,5 —
11,5 %, XKIO ecimi-4-5% kypaiinbl. ArbiMaarsl OomkaM moTtap 2025 KbUlbl Tepic 607aabl KoHE
XKIO - re 3,9%, an 2026 xbutst 4,3% Kypaiias! [4].

duckanapIK casicaT HIEeHOEpiHe TaIIIbUIBIKTBIH OCYl, XKEepruliKTi OI0KETKEe TYCETIH CaJbIK
TyciMepl eceOiHEH KaMTaMachl3 €TUICTIH CaJIbIK TYCIMICPIHIH OCy1 Kapaibl.

Bromxer KapakaThlH THIMII TaiianaHy jkKoHE OJIapAblH peciyOnukagarsl HHIIusra acepi
Macenesepi KapacThIpblIMaFaH.

bassanamana MBMKM miwirapy mocenenepi kapanasl, Kazakcran PecnyOmnukachl ¥YITTBIK
BaHKIHIH HOTAaCcBHIH MIBIFApy JKOHE OJIAPABIH KOP HAPBIFBIHBIH JaMyblHa ocepi OopkaHOaraH
Pecny6uuka.

Ochl Mocenenep/i eCKepe OTHIPHIT 013 KEKEIeTeH MaceseNepal TAIIAWThIH 00JaMbI3 emjeri
HSKOHOMHUKAHBI JJAMBITyFa apHAJIFaH aKlIa-HeCHEe >KOHE CalIbIK-OI0/KeT KYpaldapblHBIH e3apa ic-
KHMBLTHI.

Ocbl Mocenenepai Xyhem TypAe 3epTTey YIUiH TEOPHSIIBIK TYPFBIIAH «aKIa», «Kap>KbD»,
«HECHE», «CAJBIK» KOHE «OIOJKET» CHUSIKThl SKOHOMMKAJIBIK KAaTErOpHUsUIapAbIH 3KOHOMUKAJIBIK
MOHIH KapacThIpraH keH. byl perTe 013 akiia Kap»Kbl MEH HECUEHIH HETi31 O0JIFaH jkoHe OOJIBIT Kala
OepeTiHAIriHEe Herizaenemiz. O3 Ke3eriHae calblK MeH OI0DKET Kap)Kbl 3JIEMEHTTEpl OOJIbII
TaObUIabl. Ke3-KenreH MeMIleKeT KOFapblla aTajfaH dKOHOMHKAIIBIK KaTeropUsUIapAbl KOJjIaHa
OTBIPBIT, ©3/IEPIHIH «aKIla >XKYHEeCiH», «Kap>Kbl JKyHeciH», atan anTkanma CaiblK jKOHE OFOKeT
KYHeciH, COHJali-aK Hecue jkoHe OaHK KYHWeciH Kypaabl. by Tociia HaphIK KarJaibIHIAFbl ©3apa
OpEeKeTTeCY MEH OJIap/AblH albIPMAIIbUIBIKTAPBIH alllyFa KOHE OCHI KYHENepIiH KYMBIC 1CTEYiHIH
HAaKThl TETIKTEPiH, COH/Aal-aK OJAapABIH oCep €Ty KYpajapblH Kacayra MYMKIHIIK Oeperi emnniH
OJICYMETTIK-OKOHOMUKAJIBIK AamMyblHAa. KazakcTaHma MyHAal TOCUIAl KoJgaHOay IKETKUTIKCI3
9KOHOMHKAHBI PETTEY 1€ YKOHOMHUKAIIBIK KYpaaapabl THIM/II Maigaiany.

MyHbI JKeKesereH (hakTijaep aoe e i

Bipinmi ke3ekre, pecmyOnukana HHOIAUUAHBIH ocyi. Toxipube O6a3anblk MesepieMe
eceOiHeH WHQISIUSAHBI TEXEy MYMKIH HEBO3MOXKHOCTITIH TaFbl Ja pacTaiiapl. bazanmbik
MeJIIIepieMeHl KeTepy Hecue OOoMbIHIIa NalbI3ABIK MeJepiaeMeHi apTThipansl. HoTmwxkecinme
busznectin XIO —re nHecuenepi kazipri yaksitta 10%, an 2007 xbuisl — 35%, 2009 sxbutb1-37%, 2012-
2014 »xox mamamen 20% kypaias [4]. Ocpuraiima, XKIO-re 6epinerin Hecuenepain Kasipri Temen
JICHTeiil THBECTHUIIMSIIIap MEH YKOHOMUKAJIAFbl Y3aK aKIIaHbIH KETICIEYHIUTIriH kepceTeal. Cananbik
TYPFBIIa KOPIIOPATHUBTIK HECHENEYIIH HETi3ri TOeMEHJeYl KYpPBUIBICTa CaJbICTBIPMAIIBI TYPJE
Oaiikanpl, cayna skoHe O6acka cananap. Kenik, 6aiinansic, aybul MIApyalIbUIBIFBI CUSIKTHI callajgapia
HECHEJICYIiH oCyi OailKaMaii Ibl.
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PecnniyOnuka ymiiH, Oi37iH OHBIMBI3IIA, AKOHOMHKAHBIH HAKThl CEKTOPBIH KOJaayFa
OaFpITTAIATHIH HECUETIK pecypcTap/ bl KEeH Il alKbIHIayIbIH MaHbBI3bI 30, OUTKEHI OHBI KOJIIayFa
KBa3MMEMIICKETTIK CYOBEKTiIep O6JIeTiH HeCHeTep NaialaHbUIaIbl CEKTOpIap, OI0KeT, COHIali-aK
MUKPOKAPKbI ’KOHE UTIOTEKAIBIK YibIMIap. ByJ1 Tocin akia MaccachblH HEFYPIIBIM HET13/IETTEH TYp/Ie
anpIKTalapl. Kaszipri yakpITTa pecmyOiuKaaa Kalllbl aKiia MacCachblHBIH ©Cy KapKbIHBIHBIH
Oasynmaybl Oaiikananel. boiibiHma Kaszakcran PecmyOnukacel ¥urThik baskinig 2025 KbUIFBI
uriigeaeri 6arangaybl JKalrbl aKlia Maccachbl MEH TEHI'€ KOMIIOHEHTIHIH ©CY KapKbIHBI CoJl Oastyiajibl
JKBUIIBIK MOHE THiciHIIEe 16,6% xone 16.3% neitin [4].

O3 Ke3eriHje, aKiia YCHIHBICHIHBIH 6CYIHE 9cep eTETIHIH aTal ©TKEeH 6H eKiHI OaHKTepAiH
CBIPTKBI KapbI3lapblH TApTy CalJapblHAH CHIPTKBI aKTUBTEpi yiraiTy Kaszakcran PecryOimkachr
YKiMeTiHIH KapKbLIaHABIPY YILUiH CHIPTKbI KAPBI3AAPbIHBIH JICHI€ill MEH O0KET TalIlIbUIbIFbIL.

Byn perre KP KM MBK misirapy kesemiHiH ToMeHeyi OalKanaabl OI0JHKET TaIIbUIBIFBIH
KapKbUTaHIBIPY. JleMek, Kapbl3 casicaThIHBIH Macemenepi iki pakTopiaapabl, 010HKeT TalIbUIBIFbIH
a3alTyabl €CKepe OTBIPHIN, KaiiTa Kapay OpbIHIBI, O CAIBIKTHIK )KOHE CAJBIKTHIK €MeC TyCiMIepi
YIFalTy eceOiHeH )Ky3ere achlpbUTybl THIC PeCIyOJIMKaJIBIK XKIHE JKEePriTiKTI OroKeTTepre.

Byrinri Tanga canblk TyCIMIEPIHIH ©Cy1 HETr131HeH OYJ1 )KepPriliKTi Or0/IKeTTep eceO1HEH Ky3ere
aChIPBLIA/IbIL.

CoHABIKTaH calblK TYCIMIEPIHIH YJIFalObl pecHyONMKaibIK OKET peciyOiauKagarbl
npobaemanapasiH 6ipi Oosbin Kana Oepeni. OChl MAceseHl LNy KOHE HAaKThl CEKTOPAbI THIMII
KOJiJay YIIH JKOHE OW3HecTI IKeTUmipyAl ke3aeuTiH skaHa CanblK KOJEKCl 93ipJeH i
pecnyOIrKaaarsl CalblK KYHECIHIH KEKeJIeTeH dIeMEHTTepI.

Byn Heri3ri aneMeHTTep Kyilenep: calbIKTap CaHbl, CalbIK Cajly MEXaHU3Mi, OChl CTaBKajap
caJIbIKTap OOWBIHIIA JKEHUIIIKTEp MeH mpedepeHuusuiap, COHAal-aK CalbIKThIK OKIMIIUICHIIPY.
PeciyGnmka OoiibIHINIA CaNBIKTAp MEH CajblK TOJEMIEPIHIH CaHbl aWTapibIKTail OOJFaH >KOK
e3repicrep. Herisri ipi canbIkTap, aTan aiTKaHaa KOPIOPATUBTIK TaObIC CaJIbIFbl, CAJIBIK KOCHUIFaH
KYH, MEHILIK cajbiFbl PecrryOnmkana >KyMbIC ICTEHTIH O0aabl.

Ochl canpIKTapFa cajblK cally TeTITl Ke3iHJe ojiap OOMBIHIIA MeIepieMenep o3repai, atan
anitkaana KTC OolipiHIIIa MeIIepaeMenep o3repTulll, ajl aBaHCTHIK TOJIEMJIEp TETIT1 Kayiabl. by
MEXaHU3M eMeC PeCITyOIUKANbIK OI0PKETKE KapaXaTThIH O1pKeJIKi TYCY1H KaMTaMachl3 €Te/ll KapiKbl
KBTI

TycimaepaiH apbicTaH yieci KapKbl KapaKaThIHBIH Kapalia-)KeJITOKCaH allapblHA THUECLTi
OIO/KETTI THIMAI TMainanaHy OoibiHINA Oenrimi Oip mpolOsieManap TYFBI3aThIH JKOHE TYMKUTIKTI
HoTIKenepre Kou xketkizy OoibiHma. KKC craBkamapsl 2026 bpUInblH KaHTapbiHaH Oactam 12%
opHbiHa 16% OGonanel. byn Genrini Oip nopekene Kazipri yakbITTa »OfapbularaH MHQISLIUSIIBIK
KYTYJIiH ©CyiHe ocep eTe/li yaKbIT. ¥JITTHIK OaHKTIH Oaranaybl OOMBIHINA XaTBIKTHIH WHQISIUSITBIK
kyTynepi 1 kexxuexre 312 xbu1 14,2% - Fa geifin ecTi.

Connpikran Oyn kepcetkinTi 2026 sxane 2027 xpuigapra 6oiwkay ke3inae pecryonukana KKC
MeJTIIepIeMeCiHIH oCyiH eckepreH koH. JKaHa CallbIK KOACKCIHJE Talijjay HETi31HJE CaJIBIKTHIK
KEHUIIKTEP KbICKAPTHUIABI )KOHE TipedepeHIusIap, COHIai-aK CablK KEHUIIKTePIHIH THIMIITITiH
Oararnay YCBIHBLIAIBI JKoHE TpedepeHusiap.

Mewmneker Oacmbichl K.-)XK. TokaeBTeiH «Ka3zakcTan moyipinae» artel KazakcrtaH xaikblHa
XKonnaybinaa »acaHIbl HHTEJUICKT: CAHABIK apKbUIbI ©3€KTI MIHJETTep KOHE OJIapAbl IIeHry
TpaHchopMaIusFay WHBECTUIUSIIAP MIceeliepiHe Ko KOHUT OemiHeni, OYJI peTTe «MEeMIICKETTIK
WHBECTUIUSIIAPIBI 1a, ayKbIM/IbI JKEeKe MHBECTULIUATIAP/IbI 1a KOJAay KaxeT OacTamanapy, «..Canbik
Oepy NPUHIUITEPIH MYKHST KapacThIpFaH KOH WHBECTOpIIapFa apThIKIIBLUIBIK Oepy» [1].

Ocpiran 0alIaHBICTBI TAPTYABIH bIHTAIAHABIPYLIB (haKTOPIAPHIH JKaH-KAKTHI TaJIay eJeri
KEKe KICIMKepIepAiH MHBECTULINSAIIAPHI.

bazanbik Memmepneme ketepinren ke3ne Kazakcran PecmyOnukacbiHblH ¥YATTHIK banki
COHBIMEH Oip Me3riiae OaHKTepAeTi WITTHIK BATIOTAIAFbI ACTIO3UTTEP OOMBIHIIA MANBI3IAp YIIFasIbl
ekiHmr aeHre. Jlemek, OuzHec eKiAepl YIlliH OpHANACTBIPY yaKbITIIAa OYT1HT1 TaHIA JAETO3UTTEPre
00C Kap>Kbl pecypcTapbl THIMII OOJIBIT Kajia Oepe/Ti HaKThI )Ko0amap sl iCKe achIpyFa HHBECTUIUSIIAD
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caJyMeH caibIcThIpFaHaa. bys perre Exinmn aeHrewmeri 0aHKTEpAiH HECHETIK PeCypcTaphl apThIIl
KeJeni. ¥JITTHIK OaHKTIH Oaranaybl OOMBIHIIA ejiep NEMO3UTTIK YHbIMAapabiH aeno3utrepi 2025
XKBUIIBIH OachIMEH cajibICThIpFaHga ecTi 16,1%. JKanmbel neno3uTTepiiH ecyi HETi3iHEH YJITTBHIK
caibIMIap eceOiHeH KaJbITacThI cascat [4].

bazanbik MenepieMeHi e3repTyieH 0acka aKila-Hecue CasCaThIHbIH KypajijapblHa MiHAETTI
pe3epBTep HOPMaJIapbIHbIH, AIIBIK HAPBIKTAFBI Oarajbl OnepalysiapAblH 03repyi )kaTalbl COHAai-aK
exiHmn OaHkrepre 3aemmap Oepy naeHreil. Kaszakcran PecmyOnukacbiHaa HeriziHeH 0a3albik
MeJIIIEpIEMEHIH 03repyi KoHe Oarallbl Kara3gapMeH JKOHE IIeTes BaTIOTAChIMEH alllblK HAPBIKTAFbI
orepanusiap, COHAai-aK caTy 3aH/bl )KOHE JKeKe TYJIFanapra AJTHIH.

Hotmxecinne Exinmi meHreiineri 6aHkrepre o3 pe3epBTepiH OarbITTay THIMAI BAIIOTA JKOHE
KOp HapbiFbl. byn Oenrimi Oip mopekene akIIaHBIH TOMEHICYIHE OKeNl pecnmyOiauKafarbl 1IIKi
WHBECTULUSUIAPABI KBICKAPTY Typasbl YCBIHBICTAp. O3 Ke3eriHme YITTHIK BaHKTIH MeMIIEKeTTIK
Oaranpl Karazgapbl KOp HapeirbiHa aiiHanyaa Kazakcran PecnyOnukacel sxone Kaszakcran
Pecny6mmkacer Kapxer muauCTpIiri. Bysr KyHIBI Kara3gappl HETi31HEH KUHAKTAYIIbl 3e6HHETaKbI
Kopsl, Exinmi gexreiaeri 6aHkTep caThI anajibl, MEMJIEKETTIK OI0/PKETTEH Thic Kopiap. [lemek, ochl
KYpaJIZIblH KeMeriMeH 013 013 SKOHOMMKaHbIH HAKThl CEKTOPBIH €MEC, Kapibl HHCTUTYTTapblH
KongaiiMbI3. ©3 KeseriHje, ilKi HapbhlKTa TapThUIFAH KapakaT HETi3lHEeH aFbIMarbl KapajkaTKa
OaFrpITTaNIa/IBl CEKTOpIap OOWBIHINA HAKTHI MHBECTUIMSUIBIK >KOOANapabl KapKbUIAaHABIpyFa eMec,
IIBIFBICTAP DKOHOMUKA JKoHE aiiMakrap. PecrmyOnuKanblK TamIIbUIBIKTBL KapKbLUIAHABIPY YIINH 1
TaMbI3Fa OFOJDKET 1K1 HapbIKTa 3824,2 MiIpA. TEHre HeMece 55,2 coMachIHaa KapakaT TapThUIAbI %o
KocrapianraH keineM (6926,9 mupa.tenre) [5].

O3 KeseriHje, Kapbl3Zapra KbI3MET KOpCETy IIBIFBIHAApbl apThin Keneai 2023 KbUIMEH
canbicTeipranaa 20,7% ecimmen 2024 xbutbl 2182 mupa. TeHre xoHe 9,2 KypalIbl MIBIFBIHIAPABIH
% - b1 2023 xpbutbl 8,1% - Fa Kapcel. XKaimbl, eTeyre koHEe KbI3MET KepceTyre YKIMETTiK OOpbIil
5326,6 muipa1. TeHre OarbITTANIbI XKoHE MIBIFbICTApAbIH 23,8% - cocTaBisAOT Kypaiasl (2023 Kbuibl-
19%). by mibiFbICTapabIH pecryOauKaiblK OOKET KipicTepiHe apakaTbhlHAChl YJITTHIK KOpJaH
TYCKEH Tycimaepai ecenke any 41,6% xypansl (2023 xbutb1-28,3%) [5].

Jemexk, pecnyOnMkana TanuibUIBIK JCHIEHIHIH TOMEHJEYl KOHE IIBIFBICTAPABIH KbICKApPYhI
HET13r1 OOpBIMIKA KBI3MET KOPCETyre »OHE OTeyre apHaJfaH PecIyOIHKaNIbIK OFOJIKET KaJbl
MEMJICKETTIK KapakaTTbl OacKapyJarbl ©3€KTI MocesenepiiH Oipl oHe aTan aWTKaHAa, eJJIiH
KapbI3bIH Oackapy. Pecrybnmkaga yKiMeTTiK OOpHIITHIH ocyi Oalikanaapl. AGcomoTTi 2024 KbLTbl
on 2015 »xpuiMeH canbicThIpFanga 3,5 ecere apthin, 30,1 Kypaasl TpaH.TeHre. O3 KeseriHie,
KBa3MMEMJICKETTIK CEKTOPIBIH Kapbi3bl apThinm kemeni 1.01.2025 xbutel 23652,3 mupa. TeHre
JEHreHiHe KaIbITacThl )xoHe 2024 KbIIMEH calbIcThIpFanaa ocTi 17% [5].

TaOuru cypak TyBIHAAWIBI: KapakaT ecKepije Me iIIKi HapBIKThl JaMBITyFa jKOHE OJIap.IbIH
BIKIAJIbIHA OaFbITTAaFaH KBAa3MMEMJICKETTIK CEKTOPABIH pecmyOnukanarel uHbIsAuusra? by
CYpaKTHI 3epTTey OacKapy YILIiH 6Te MaHbI3Ibl peCIyOInKagarbl HHQIALUSAIBIK TPOLIECTED.

Alita xety kepek, KP chIpTKbI 00pbITIBIHBIH KoeMi 2025 sbutrsl 1 coyiperi skaraai 0oibIHIIIA
170,5 xypanel mummnapn AKII ngosmapel koHe *bl1 OachIMEH CalbICThIpFaHAa 5,7 MULIMapn
noyapra ecti. Kesinge Oyl exiHI AeHrewaeri OaHKTep/IiH ChIPTKbI KapbI3bIHBIH ©CYIH OalKapbl,
HETi31HeH KbICKa Mep3iMi Kapbeizaap. bizaiy oifbiMbI3mia, Oy Genriii Oip nopexkene ASHrenre acep
eTei enjeri HHQIAIH.

WNndnauus neHreitine xoHe SKOHOMHUKAHBIH ©CYiHE dCep €TETiH Herisri (akTopiapasiH Oipi
OI0OJKET KapakaThlH THIMII Oackapy Oombin TaObu1anbl. byriari Tanga meirsiHIapabpiH 80% - gaH
acTaMbl MEMJICKETTIK OO/DKET arbIMIarbl IIbIFbICTapra, 10-HaH KeM JaMbITyFa OarbITTanaabl%
mbIFbIHAAp. JlaMy KapakaThl Heri3iHeH 2-Ii >KapThDKBUIABIKTaH OacTam jkymcananasl. MepIcalbl,
Kocyibl 2025 sxxbputrbsl 1 Tamerzaa 1300 Miapa.OHipiepai JaMbITYABIH HbICaHaJ bl TpaHcdepTTepi 430
OarpITTanabl mupa.teHre Hemece 31,8% xapakat [6]. Omapasl KbIpKyHek MeH KazaH ailapbelHIa
Ti3IMIIEy MBIHAJIApFa OKeJNedl KapaKaTThl THIMCI3 MaiifaliaHy >KoHE TYIKUIIKTI HOTHXKEIepre Kol
KeTKizyre acep erei. HoTmxkeciHnae HecHeOpbIK XKoHE TeOUTOPIBIK Oepeliek, COHIai-aK KalablK
apTaapl OrOJDKET KapaxkaThl. PecmyOnmmkama OipiHIN KapTBDKBUIABIKKA HECHEOPIBIK Oepemiex
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MEMJICKETTIK Oro/pKeT 692,7 MIIpa. TEHreHi Kypazsl xkoHe 2024 KpUIMEH CAJIBICTBIPFaH/IA YIIFaNIbI
13% - ra, an neburopnsik Oepemek 2067,8 map. Tenrere ecim, 12% - ¥a ecTi [7].

botibiama 2025 okpurFel 1 TambI3ma  KEPrimikTI  OFO/DKETTEpAiH TakgalaHbpUIMaraH
KapaXaTbIHBIH KaIAbIFEI 1638,0 Kypaas! Map. TeHre xkoHe 2025 KbUIIbIH 0achbIMEH CallbICThIpFaH/Ia
14% - ra ecTi [6]. MyHBIH 69p1 TOMeHIEeH 1 MyTbTUILTUKATUBTI ocep. KP ¥1TThIK OaHKiHIH Oaranaybl
OoiipiHIIa Oip TeHreHiH acepi 0,2 Kypaiiasl TeHre, an 6acka Memuiekertepae — 0,5-2 Hemece 2 xoHe 3
ece keIl. JleMek, MaHbI3/IbI OI0JIKET KapaskaThl CANIbIK TYCIMIIEPIHIH YIFAIObIHA KOHE JaMybIHA BIKITAI
eTIHeHII SKOHOMHUKAHBIH Y3aK Mep3iMial JeHreiinge, OipiHINI Ke3eKTe SKOHOMHKAHBIH HAKThI
CEKTOPBIH/IA KOHE PeCcIyOInKaIaFbl MHOISIHSIIBIK IPOIECKE 9Cep eTei.

Ocpuraiiina, pecmyOiuKaaa eKiHmIl JeHreieri 6ankTep eneyciz Kapaxar OOJBIT TaObUIaIbI
oJlap PKOHOMHKAaHBl HECHENCHMAIpYyre, ajJl MEMJICKETTIK OIOJKET Kapa)kaThIHBIH YJeciH Kibepexdi
namy¥a OaFbITTalIFaH MIBIFBIHIAPABIH MYJIBTQIIBMIIK 9Cepi a3asi /bl )KOHE a3asiibl OI0/KET.

Conpgpikran Ilpesunent K-XK. TokaeB «Ykimerke KP ¥YnarTeik bankimen Oipiecim >KOFapbl
TEXHOJIOTHSUTBIK ~cayiajap/bl WHBECTHUIMSIIAY OaFmapiiaMachlH 93ipiiey KaKeT SKOHOMHKAIBIK
allHaJBIMFa TapTYbIH THIMII KYpallAapblH Ta0y OaHKTEp/IiH epKiH eTiMAuTri» [1].

byn macenenepai wenty yuriH, 0i3/11H OHBIMBI3IIA, 3€PTTEY OT€ MaHbI3/Ibl AKIIA-HECUE JKIHE
(bucKanAbIK Kypangapasl MaiganaHy/IbIH KEeKeJIeTeH Moceenepi SJKOHOMUKAHBIH HAKThl CEKTOPBIH
KoJ/ay.
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