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Mapuwvi, Typxmenucman

«KOMILJIEKCHBIN MOAXO0J K OPTAHU3AIIMM COBPEMEHHOI'O
PU3NYECKOI'O IPAKTUKYMA: METOJOJIOI'YA U TPAKTUKA
PEAJIM3ALIMN»

AnHoTamusi: B crarbe paccMaTpuBaIOTCS TEOPETHYECKHE U METOIMYECKHUE
OCHOBBI KOMITJIEKCHOTO TOIX0Aa K TPOBEACHHUIO MPAKTHYECCKUX paboT Mo (usuke.
AHaMM3UPYIOTCS COBPEMEHHBIE TPEOOBAHMS K OpraHU3alMK Y4yeOHOro Tmpolecca,
HaIpaBJICHHBIC HAa (JOPMHPOBAHNE Yy O0YYAIONMINXCSI HABBIKOB AKCIIEPUMEHTAIBLHON H
uccienoBaTeNbckor  aestenbHocTd. Ocoboe BHHMaHHE YACNSIETCS WHTErpaluu
TPAAUIIMOHHBIX METOJOB (DU3MYECKOTO MPAKTHKYMa C MUGPOBBIMU TEXHOJIOTHSIMH,
BKJTFOUAsS DJIEMEHTHI YIaJAEHHOTO JOCTYIIAa M KOMITBIOTEPHOTO MOJISTTUPOBAHUS, a TAKKE
YHUBEPCAIBLHOMY aJTOPUTMY IOCTPOCHUS 3aHSATHH, 00ECIEYMBAIOIIEMY E€IMHCTBO
METOJI0JIOTHYECKON Oa3bl.

KuiroueBble c10Ba: KOMILIEKCHBIN MOAXOJ, MPAKTUYECKUE paboThl MO (hU3MUKE,
nabopaTopHBI  MPAKTUKyM, METOAMKa TpernofaBaHusi (GU3UKHA, TUDPOBBIC
TEXHOJIOTHH, UCCIICIOBATCIIbCKUE KOMITIETCHIINH, YHUBEPCAIbHBIA aJlTOPUTM.

BBenenue

®du3rka Kak (QyHIaMEHTalbHas Hayka TpeOyeT Hepas3phIBHON CBS3H
TEOPETHUYECKOTO 3HAHUS C DKCICPUMCHTAIBHBIM TOATBEpKACHHEM. IIpakThueckue
paboOTHI SIBISAIOTCS KIFOUEBBIM JJIEMEHTOM B CHCTeMe (PH3HUecKoro oOpa3oBaHMS,

IMMO3BOJIAA CTYACHTAM HC TOJIBKO 3aKPCIIUTb TeOpeTI/ILIeCKI/Iﬁ mMarcpuall, HO 1 OCBOUTb
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METOJbl HAy4YHOTro No3HaHusA. OgHAKO TPaAUIMOHHASI OpPraHU3alus Ja0OpaTOPHOIO
MPaKTHKyMa 4acTO CBOAUTCS K (hOpMajbHOMY BBIMOJIHEHUIO MHCTPYKIUI, 4TO HE B
MOJTHOM Mepe pealu3yeT €ro pas3BUBAIOIIMK MoTeHIMal. KoMIuieKCHbIN Moaxon
MIPU3BaH MPEOJOJIETh 3TO IPOTUBOPEUUE MYTEM CHUCTEMHOM OPraHU3allii BCEX 3TAIIOB
PAKTUYECKON MOJITOTOBKH.

TeopeTnyeckue 0CHOBbI KOMILIEKCHOTO MOAX0a

KoMIiekcHbI TOAX0[ K TPOBENEHHUIO MPaKTHUYECKHUX paboT 1o Qusuke
0asupyeTcss Ha MPEICTABICHUU O JAaOOPATOPHOM NPAKTUKYME Kak O LEJOCTHOU
IUAaKTH4YecKo cucreMe. lccnemoBaTend OTMEYarOT, YTO BBICOKMI IMOTEHIMA,
3aJI0KEHHBI B JIA0OpAaTOpHOM padoTe Kak B CpencTBe OOydeHHUs, MCIOJIb3YEeTCsS B
HEJOCTaTOYHOM CTENEHU, U OJHOW M3 BAXKHEHIIMX 3a/1a4 SIBISIETCSA CO3JAaHUE TaKOIrO
MOJIX01a K ONHCAHWIO, KOTOPBIM MO3BONMJI Obl B OONBUIEH CTENEHU NPOSBUTH
MHOTOACIIEKTHBIN XapaKkTep NPaKTUYECKUX 3aHITHH.

B OCHOBE KOMIUIEKCHOIO TMOAXOAA JIEKHUT MOJEIMPOBAHUE CTPYKTYpPHI
NEeSATENBbHOCTH MpEenoJaBaTelis, KOTopas BKIIOYACT: H3YYEHUE METOIUYECKOH U
y4eOHOM IUTeparyphl, HOCTAHOBKY LIeJIEH U 3aJad 3aHATHUS, [JITaHUPOBaHUE yueOHOU
NEeSATEIBbHOCTH, IEMOHCTPALMIO (PU3HUECKUX SBJICHUHN, U3YyYEHHE U KOHCTPYHUPOBAHUE
(bu3nUecKux MpuOOPOB, a TakKe COOTIOIEHNE OCHOB TEXHUKU O€30MMaCHOCTH.

CTpyKTypa KOMILIEKCHOM J1a00paTOpHOH padoThI

VYHuBEpCcaNbHbIN aIrOpUTM MOCTPOEHUS KOMIUIEKCHOM J1aboparopHOi paboThI
IpearoaraeT BbleIEHUE HECKOJIBKUX B3aMMOCBSI3aHHBIX 3TAaoB, 00€CIeYNBAIOLINX
€IMHCTBO METOOJIOTMYECKOM 0a3bl:

1. HoaroroBureJibHBIN 3TAaN (I0MYCK K padoTe) BKIOYACT 3aJaHUS IS
CaMOKOHTPOJII TEOPETUYECKUX 3HAHWM, pElICHUE 3a7ay, aKTyaJIu3aluio 3HAHUHU 110
TEXHUKE O€30MaCHOCTH, a TAK)KE€ 3HAKOMCTBO C UCTOPUKO-KYIBTYPHBIM KOHTEKCTOM
pa3BUTUsl H3ydaeMmoro paszznena ¢usuku. Takas mnpenBapuTeNbHas IOATOTOBKA
MO3BOJISIET CTyACHTaM He (opMalbHO, a OCMBICICHHO TMOAOWTH K BBITOIHEHUIO
AKCIIEPUMEHTAIILHOW YaCTH.

2. OcHoBHOMI 3Tan  (MPaKTHYECKOe  BBINOJHEHHE) IIPEIoaract

IMOCTCIICHHOC TIIOBBIIICHUC YPOBHA CaMOCTOATCIBHOCTH CTYACHTOB. Omnmcanue
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3alaHUd WU3MEHSIETCS OT JIeTAbHO PETIaMEHTUPOBAHHBIX K MPOOJIEMHBIM, YTO
crocoOcTByeT  (OPMHPOBAHHWIO HABBIKOB  CAMOCTOSITEILHOTO  TJIAHUPOBAHUS
AKCIIEPUMEHTA, 0TOOpa HEOOXOAUMOTr0 000PYIOBAHUS U TIPOBEICHUS U3MEPEHUN.

3. 3ak0UYMTEJbHBIA  3Tan  (KOHTPOIb H  peduiekcHs) BKIIOYAET
oopMJICHHE OTYETA U €r0 YCTHYIO 3aluTy. BaxkHOW 0COOEHHOCTHIO KOMILIEKCHOTO
NOJIX0/1a SIBJIIETCS TPeOOBAaHUE K CTYJIEHTY HE IPOCTO MPEACTABUTH PE3YyIbTaThl, HO U
MIPOJIEMOHCTPUPOBATh IOHUMAHNUE METOJUKH SKCIIEPUMEHTA, OIICHUTH MOTPEITHOCTH
U3MepeHU 1 000CHOBATH MOJYYEHHBIE BBIBOIBI.

CoBpeMeHHbIE TEXHOJOTHHN B CTPYKTYPe KOMIJIEKCHOTO MPAKTHKYMA

WuTerpanust 1HPPOBBIX TEXHOJIOTUH SBISETCS HEOTHEMJIEMOM COCTABIISIIOLIECH
KOMIUIEKCHOTO  moaxona. COBpEeMEHHbIE  HCCIEIOBaHUS  IMOKa3bIBAIOT,  YTO
WCITOJIb30BAHUE TMCTAHIIMOHHBIX TEXHOJOTHH TO3BOJIIET PACIIMPUTHh BO3MOXHOCTH
1abopaTopHOTO IpaKTUKyMa BILJIOTh 70 YIAJIEHHOTO yIpaBIICHUS
HKCIIEPUMEHTAILHBIMU YCTAHOBKAMHU B PEXKHUME PEaIbHOIO BPEMEHU. DTO 0COOEHHO
aKTyaJlbHO JUIsl OpTraHW3allid JOCTyNMa K YHUKAJIbHOMY W JIOPOTOCTOSIIEMY
000pyIOBaHUIO.

Kpome Ttoro, mnpuMeHenne UHUQPPOBBIX JaTYNKOB U  HHCTPYMEHTOB
BUJ1€000paOOTKH MO3BOJSIET CPABHUBATH TOYHOCTH PA3IMUYHBIX METO/IOB M3MEPEHUS.
Hampumep, ucrnons3oBaHHe BUICOAHAIN3A, SBISAACH JOCTYIMHBIM WHCTPYMEHTOM,
MO3BOJIAET 3aJCHCTBOBATH ISl JEMOHCTpaluu (U3NYECKUX 3aKOHOB OOBIYHBIE
OKpY>Karolue MPeIMEeThI, TOBBIIIAs HATTISIAHOCTh SIBJICHUN U MOTUBAIIMIO K PEIICHUIO
AKCIIEPUMEHTATIBHBIX 33]1ad.

BaXHBIM KOMITOHEHTOM KOMILUIEKCHOTO IIOAXOJa OCTAEeTCS METOAMYCCKHU
rpaMOTHAsi OpraHu3aIKs pabOThl C U3MEPUTENBHBIMU MTPUOOpaMU. Y4eOHbIE TOCOOUS
JUTSL BY30B COJIEP)KaT MOAPOOHBIE PEKOMEHIAIIMU IO TOJATOTOBKE K BBITIOJTHCHHUIO
1abopaTopHBIX padoT, 00pabOTKE PE3yabTATOB U3MEPEHUN U OIEHKE MOTPENTHOCTEH,
9T0 (DOPMHPYET Y CTYICHTOB KYJABTYPY IKCIIEPUMEHTAILHON paOOTHI.

O0paboTka pe3yJbTATOB KaK 3JIEMEHT KOMILJIEKCHOTO MOAX01a

HeoTbemiieMoii 4acThi0 KOMIUIEKCHOTO TIOJIX0/1a SIBIIETCSI O0y4YEHUE CTYICHTOB

KOPPEKTHON 00paboTKe pe3yiabTaroB M3MepeHuil. Meroauueckue yKa3zaHUs
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MOJYEPKUBAIOT HEOOXOAUMOCTH COONIIOACHUS MPaBUi PadOThl ¢ MPUOIMKEHHBIMH
YUCJIAMH: TIPH CJIOKCHUU W BBIUUTAHUM CIICTYET COXPAHITH CTOJIBKO JECATUYHBIX
3HAKOB, CKOJILKO MX MMEET HauMEHee TOYHOE JaHHOE; MPU YMHOKCHUH U JICJICHUU —
CTOJIBKO 3HAYaANIMX (P, CKOJIBKO UX UMEET HAaMMEHEE TOYHOE JaHHOE.

JInst OlEHKM TOYHOCTH HW3MEPEHHU NPUMEHSIOTCS METOIbl OMNpeaeICHUs
aOCOJIIOTHBIX W OTHOCUTEJBHBIX MOTPEIIHOCTEH, a TakKe CHoCO0 HaXOXKIEHUs
BEpXHEW M HWDKHEW TPaHUI U3MEPSIEMOM BEJIWYMHBI. TaKOM ITOAXOX TIO3BOJISIET
CTYJIEHTaM OCO3HAHHO OLICHUBATh IOCTOBEPHOCTD MOJYYCHHBIX PE3YJIbTATOB U JI€TaTh
000CHOBaHHEIE BLIBOJIEI.

3akioueHue

KomrmiekcHbIN MOAX0A K TMPOBEACHUIO MPAKTUYECKUX pabdoT Mo (PuU3MKe
MPENCTABIAECT COOOW METOJIOJIOTMYECKM OOOCHOBAaHHYIO CHUCTEMY OpraHU3aluu
y4eOHOro mpoliecca, odecreunBaromy (GOpPMHUPOBAHUE y CTYACHTOB I€JIO0CTHOTO
MPENCTABICHUS O METO/ax OHKCIEPUMEHTAJIBLHOTO HccienoBanus. MHTerpanus
TPAAUITMOHHBIX (OPM pabOTBl C COBPEMEHHBIMH ITU(GPOBBIMH TEXHOJIOTHIMH,
cOOJIOIEHNE YHUBEPCAJIBHOTO aJNTOpPUTMa TMOCTPOEHUS 3aHATHH M aKIEeHT Ha
CaMOCTOSATENIbHYIO HCCJIEIOBAaTENbCKYIO JIESTENIbHOCTh IO3BOJISIIOT  PEain30BaTh
Pa3BUBAIOIIMI MOTEHIIMAN JAOOPATOPHOTO MPAKTUKyMa B TIOJTHOM 00beMe.

JlanpHeiiee  COBEpIICHCTBOBAHME KOMIUIEKCHOTO IIOJXO/Aa CBSI3aHO C
pPa3BUTHEM METOAOB YAAJICHHOTO JOCTyINa K JKCIIEPUMEHTAJIbHBIM YCTaHOBKaM,
BHEJIPEHUEM JJIEMEHTOB MCKYCCTBEHHOTO WHTEJUIEKTa Jisi aHalvi3a JaHHBIX W
Co3ZlaHueM eauHON HHU(POBOM cpeabl, OOBEAMHSIONICH BCE ATalbl MOATOTOBKH,
BBITIOJTHCHUS U 3aIIUTHI TIPAKTHIECCKUX Pa0OoT.
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2. Mapwi, Typxmenucman

«CTPYKTYPA ITOTOKA ITPH ITY3BIPBKOBOM KHUIIEHUMU KUJTKOCTH
B BOJIBIIOM OBBEME»

Annorauusi: I[ly3eippkoBoe KurneHue B OOJbIIOM 00BEME MpEeACTaBiIsieT coOoM
CJIOKHBIN TEPMOTHUIPOIMHAMUYECKHUH MPOIIECC, XapaKTEPU3YIOIIHIICS 00pa30oBaHUEM,
POCTOM M OTPHIBOM MapoBbIX (Pa3 Ha MOBEPXHOCTH HarpeBa. B HeorpaHuyeHHOM
MIPOCTPAHCTBE CTPYKTYpa MOTOKA OMPEIEIIACTCS UHTCHCUBHBIM JBUKCHUEM MapOBBIX
Iy3bIPEN U OTBETHOM pEAKIMEH OKPYXKAIOIIEH KUIAKOCTH, CO3JAOLIEH BOCXOAALINE
TOKHA. DTOT PEXHUM TeriooOMeHa cuuTaeTcs Haubosee 3(PPeKTUBHBIM Onarojaps
AKTUBHOMY TMEPEMEIIMBAHUIO TPUCTEHHOIO CJIOS W BBICOKOM CKPBITOM TEIIOTE
napooOpazoBanusi. OCHOBHBIM MEXaHU3MOM IIE€PEHOCA HHEPTrUU 3/I€Ch BBICTYIAET
TypOyu3aius MOrpaHUYHOrO CJIOSE OTPHIBOYHBIMU IMY3bIPhKAMH, KOTOPHIE BBIHOCST
TEIUIO B OCHOBHYIO MacCy TEIJIOHOCHUTENS.

KioueBble cioBa: kumneHue, My3bIpek, (asza, MOTOK, CTPYKTypa, TEIUIOOOMEH,
MOBEPXHOCTh, TMap, KHUIKOCTb, LUK, KPU3UC, KOHBEKIIUS, MEPEHOC, DHEPrus,
JTUHAMUKA.

Ha navanpHOU cTamuu pa3BUTHSL Mpoliecca Ha MOBEPXHOCTHU TEMI00OMEHa
BO3HUKAIOT €IMHUYHBIC [ICHTPHI MapO0Opa30BaHus, IPUYyPOUEHHBIE K MUKpOIeheKTam
U 1epoxoBaTocTsaM MeTauia. [ly3pIpbKy mapa pacTyT 3a CUET HCIAPEHUSI TOHKOTO CII0s
KUJKOCTH, HAXOSIIEroCsl HEMOCPEJACTBEHHO IOJ HUMH, W TPUTOKA TeIia U3
neperpeToro mpucTteHHOro ciosi. CTpykTypa MHOTOKa Ha 3TOM JTame SBIAETCS
JTUCKPETHOM, TaK KaK IMy3bIPbKU JBHKYTCS U30JIMPOBAHHO APYT OT Apyra, HE BCTYyIas
B THIPOJIMHAMHUYECKOE B3auMoieicTBre. [lombemMHuas cua 3acTaBisieT UX OTPhIBAThCS
OT MOBEPXHOCTH, MOCJIE YEr0 Ha UX MECTO YCTPEMIISIFOTCS HOBBIE MOPIUU XOJOAHOM

YKUJIKOCTH.
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PocT TemmoBoil Harpy3ku NPUBOAUT K PE3KOMY YBEIWYEHUIO IUIOTHOCTH
JEHUCTBYIONTUX IIEHTPOB MMapoOOpa3oBaHUs, UYTO PAAUKAILHO MEHSET CTPYKTYPY
notoka. [ly3bIpbKM HAaYMHAIOT B3aMMOJIEUCTBOBATH MEXKIY COOOW, CTAJIKUBAsACHh U
CIIMBAsICh B 00JIee KpyITHBIC MAapOBbIE 00pa30BaHuUs €Ilie 10 MOMEHTa OTphIBa. BOIm3n
MOBEPXHOCTH (OPMHUPYETCS TaK Ha3bIBaeMbI JIByx(ha3HbId CIOM C BBICOKOU
JIOKaJIbHOW KOHIEHTpAalMel mapa, riae npeoOiafatoT UHTEHCHUBHBIE TYpOYJIEHTHBIC
mynbcanuu. JKHIKOCTP B TaKOM IIOTOKE COBEpINAET CJIOXKHBIE BO3BpATHO-
NOCTyIAaTeIbHbIE JBUXKEHUS, 4YTO O0OECeunBaeT MaKCUMaJIbHO BO3MOXHbBIC
KO3 ULIMEHTHI TETIOOTAAUH.

[Ipn nanpHEHIIEM YBEIWYCHWH TEIUIOBOTO TIOTOKA CTPYKTypa TOTOKa
TpaHC(HOPMHUPYETCS B OTUYETIMBYIO CTPYWHYIO WIM KOJOHHYIO (OpMy TEUYECHUSI.
[Ty3bIpbKH BBUIETAIOT M3 aKTHUBHBIX IIEHTPOB HACTOJBKO YacTO, YTO 0OpasyroT
HETPEPHIBHBIE BEPTUKAJIBHBIC IIEMOYKH WA TapOBBIE CTOJOBI, YXOMSIIUE BIiyOb
o0beMa. B 3THX ycIOBUAX MOTOK CTAaHOBUTCS CHJIBHO HEOJHOPOJHBIM, & CKOPOCTH
TIBIDKEHUS TIApoBOWM (ha3bl 3HAYMUTEIHHO TMPEBBIIIAET CKOPOCTh €CTECTBEHHOM
KOHBEKIIMU OKpykaromieil cpeabl. CTOJIKHOBEHHE COCEIHUX TApOBBIX CTPYH
MOPOXKIACT KPYIMHBIC TTAPOBBIC MEIIKH, KOTOPBIC TEPHOIUICCKH BHIOPACHIBAIOTCS K
CBOOO/THOM MOBEPXHOCTHU KUIKOCTH.

['unponuHamMuika  TPUCTEHHOM  OOJAcTH  XapaKTepU3YeTCs  HaudueM
TOHYAMWIIIETO MUKPOCIIOS KUIKOCTH, HCTIAPEHNE KOTOPOTO BHOCUT PEIIAIONTUN BKJIa
B JMHAMUKY POCTa KaxJ0ro my3bipsi. CTpyKTypa 3TOro CJosi KpailHe HecTaOuiIbHA U
HaIPSIMYIO 3aBUCHT OT CTETICHM CMauyUBaeMOCTH MTOBEPXHOCTH ¥ TEPMOJTMHAMHYECKUX
CBOMCTB caMoOro TerioHocuTensl. [TocTossHHOe 0OHOBIIGHHUE TOTO CJIOS MPU OTPHIBE
MapoBBIX Macc obecrneunBaeT YPPEKTUBHOE OXIIAXKICHIUE HATPEBATEIHLHOTO DJIEMEHTA
Jake MPU SKCTPEMaTbHBIX Harpy3Kax.

3akioueHue

B 3akiodenne ciieryeT OTMETHTh, YTO CTPYKTYpa MOTOKA MPH MY3bIPHKOBOM
KUIIEHUU B OOJBIIOM 00BEeMEe SBISETCS IUHAMUYECKOM CaMOOpPTaHMU3YIOIIECHUCs
cuctemoii. [lepexos OT OAMHOUYHBIX MY3BIPHKOB K Pa3BUTHIM MapOBBIM KOJOHHAM

OTIpeIeIISIET TPAHUITBI OE30MTaCHOM PabOTHI JT0OOr0 TEIMI00OMEHHOTO 000PYI0BAHMUS.
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MareMaTnyeckoe OmMMCaHUE TaKWX MOTOKOB TpeOyeT ydeTa MHOXKecTBa (haKTOPOB,
BKJIIOYAsi MUKpOpesbed MOBEPXHOCTH U (a30BbIe MPEBPAILICHUS HA TPAHUIIE pa3ena.
['myObokoe wu3yueHue OTUX CTPYKTYp oOcTaercs (QyHIaMEHTOM COBPEMEHHOMU
TEIIIOPU3UKN U 3aJIOTOM CO3JIaHUsI BBICOKOA(()EKTUBHBIX SHEPTETHUCCKUX CHCTEM
OyIyIIero.
Crucok nuTeparypsl:
1. Kyrarenanze, C. C. OcHOBBI TeopuH Temiooomena. - M.: Atomuznar, 2017.
2. JlabynuoB, JI. A. ®usmyeckre OCHOBBI MPOIECCOB HCHAPECHUS U
KoHzeHcauu. - M.: MOU, 2021.
3. Hecuc, E. U. Kunenue xunkocren. - M.: Hayka, 2018.
4. TlaBnos, II. A. JInHaMHKa BCKUIIAHUSI CWJIBHO MEPETPETHIX KHUIKOCTEH. -
Csepmnosck: YpO AH CCCP, 2019.
5. Sros, B. B. Temnmoo6men npu ¢a3zoBbix npeBpamieHusix. Kumnenue. - M.:

W3narensckuit nom MOU, 2022.
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Caenenus 00 aBrope(-ax): Yekaesa M., npenooasamerns,
Yenues, cmyoenmul,
Tocyoapcmeennwiii snepeemuveckuti uncmumym Typxmenucmana

2. Mapwi, Typxmenucman

«TEIUIOOTIAYA MTPH MTY3BIPBKOBOM KMIIEHUU KUIKOCTH B
YCJIOBUSAX CBOBOJIHOI KOHBEKLIUW»

AnHorauus: IIpomecc Temnoornaun m0pu MOy3bIPHKOBOM KHIIEHHMH B YCJIOBHUAX
CBOOOJTHOTO JIBMOKEHUSI JKHJIKOCTH SBJISIETCS OJHUM U3 HamboJiee WHTEHCHBHBIX
croco0O0B Mepeaund PHEPruu OT TBEPAOM MOBEPXHOCTH K TEIUIOHOCHUTENO. B »aTOM
pEXMME IMEPEHOC TEIUIa OCYIIECTBISETCS HE TOJNBKO 3a CYET TEMIIEPATYypPHOIO
rpajiieHTa, HO W Oyarofapsi TMHAMHUYECKOMY BO3CHCTBUIO MApOBBIX IMy3BIPHKOB Ha
MPUCTEHHBIN ciioi. CBOOOIHASI KOHBEKIIUS MOJPAa3yMEBAET, UTO JBUKEHUE KUIKOCTH
BBI3BAHO HCKJIIOYUTEIBHO PA3HOCTHIO IUIOTHOCTEM HATPETHIX M XOJOJHBIX CIIOEB B
rpaBUTallMOHHOM 0. OCHOBHOM XapaKTepUCTUKOM HPPEKTUBHOCTH TaKOTO
npoiiecca sBseTcs KodQPUIMEHT TEMI00TAauYr, KOTOPHIN MPU My3bIPHKOBOM KUIIEHUN
NOCTUTae€T CBOMX MAaKCUMAaJlbHbIX 3HAUE€HW. OJTO JenaeT JaHHbIA PEXKHUM
HE3aMEHHUMBIM JUI1 CHUCTEM OXJAXICHHUS BBICOKOHATPYKECHHBIX HSHEPreTUUECKUX
arperaTroB U MPOMBIIUICHHBIX UCITAPUTEIIEH.

KiroueBble ciioBa: TeriooTnavya, KATEHUE, KOHBEKIUS, KUIKOCTh, My3bIpeK, (asa,
JHEprusi, IMOBEPXHOCTh, IEPEHOC, MABICHHUE, KPHU3UC, Tap, IOTOK, JIWHAMUKA,
OXJIAXKIECHUE.

Mexanu3m TEIIo0TAaYM IIPU ITy3bIPbKOBOM KHUIIEHUH TECHO CBSI3aH C LIUKJIOM
YKA3HU MMAPOBOT0 My3bIPbKa: €Tr0 3apOXKIACHUEM, POCTOM U MOCIEAYIOIIUM OTPBIBOM OT
MOBEPXHOCTHU. KaXX1bIi1 OTPBIBAIOIIMICS ITy3bIPEK BBIHOCUT B OCHOBHOE PYCJIO OTOKA
OTIPENICTICHHOE  KOJMYECTBO CKPBITOM TEIUIOTHI MapooOpa3oBaHMs, KOTopas
BBICBOOOKIAETCS TMpH Toclenyroneil konaeHcanuu. ODHOBPEMEHHO C 3TUM
JIBMKEHUE My3bIphbKa BBI3BIBAET MHTCHCUBHYIO TYpOYIH3aIlMI0 MTOTPAHUYHOTO CJIOS,

paspyl1ias ero TepMUYECKOe COMMPOTUBIIEHUE U CITIOCOOCTBYS MPUTOKY CBEXKUX MOPIUN
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XOJIOTHOM KUIKOCTU. Takum oOpa3om, mapoBas (paza paboTaeT Kak CBOCOOpa3HBIN
MOPIIEHb, OOECMEUMBAIOIIUNA HENPEPHIBHYIO HUPKYJSALHUIO TEIMJIOHOCUTENS B
HEMOCPEICTBEHHON OJIM30CTH OT CTEHKH. D(PPEKTUBHOCTH ATOTO Mpoiiecca BO MHOTOM
ONpENENIeTCs IJIOTHOCTHIO AaKTHUBHBIX IIEHTPOB MMAapoOOpa3oBaHUsI HA EIUHUILY
IJIOIIAIA HArpeBa.

OU3NKO-XUMUYECKHE  CBOMCTBA  IMOBEPXHOCTM  HArpeBa, TakKHE  Kak
IEPOXOBATOCTh U CMAUYUBAEMOCTb, UTPAIOT OMPEACIISIIONLYIO0 POJIb B UHTEHCUBHOCTH
TEIJIOOTAa4YM IPU CBOOOTHOM ABUKEHUU. MUKpPOCKONUYECKHE BIAAUHBI U TPEIIUHBI
Ha METaJule CIIy>KaT JIOBYIIKaMU JIJis ra3a, CTAHOBSCH MOTECHIIMAIbHBIMU IICHTPaMH,
rje HaunHaeTcsa (pazoBoe mpeBpaieHue. Yem BhIIIEe MIOTHOCTh TaKUX IIEHTPOB, TEM
AKTUBHEE IMPOUCXONUT OTBO/JI TEIJIA OT CTEHKH M TEM HUXKE €€ TEMIIEPATYPHBIN HAIIOP
OTHOCHUTEJILHO TeMIiepaTypbl HachlleHUusl. COBpEMEHHBIE METO/Ibl MHTEHCU(UKAIIUU
TEIJI000MEHA BKJIIOYAIOT CO3JAaHHME CIEIHAIBHBIX MOPUCTBIX MOKPBITUH, KOTOPHIC
HMCKYCCTBEHHO YBEIMYUBAIOT KOJIMYECTBO TOYEK 3apOXKICHHUS IYy3BIPHKOB. JTO
MO3BOJISIET  CYIIECTBEHHO TMOBBICUTh HAJEKHOCTH PabOThl  TEMIOOOMEHHOTO
000pyI0BaHUs IIPU COXPAHEHUH KOMIIAKTHBIX Pa3MEPOB YCTAHOBOK.

Bnusitnue nasnenust Ha K03QGUIMEHT TETUIOO0TAAUU TPH My3bIPHKOBOM KUIICHUU
XapakTepu3yeTcsi MPsSMOW 3aBUCUMOCTBIO: C POCTOM JIaBJICHUSI HHTEHCUBHOCTD
mpoiiecca OOBIYHO BO3pacTaeT. ITO OOBICHSACTCS YMEHBIICHHEM KPUTHUYECKOTO
pazauyca mapoBOTO 3apo/IbIilia, YTO MPUBOJUT K aKTUBALIMK OOJIBIIET0 YKUCIIa [ICHTPOB
napooOpa3oBaHusi Ha noBepxHocTu. Kpome Toro, usumyeckue mapamerpsl mapa u
KHUJKOCTH, TaKU€ KaK IJIOTHOCTh U TMOBEPXHOCTHOE HATSKCHHUE, MEHSIOTCS TaKuM
00pa3oMm, 4TO OTPHIBHOW JUAMETP MYy3bIPHKOB YMEHBIIIAETCS, & YACTOTa UX I'eHEepaluu
yBeIMYUBaeTCsA. B »sHEpPreTM4ecKux KOTJAaxX BBICOKOTO AABIEHUS 3TO IO3BOJISIET
nepeaBaTh OrPOMHBIC TEIJIOBBIE MOTOKHU MPU OTHOCUTEIBLHO HEOOJBIINX radapurax
noBepxHOCTeN HarpeBa. OIHAKO CYHIECTBYET MPEJE, 32 KOTOPBIM JadbHEUIIUA pOCT
JABJICHUS] MOKET MPUBECTU K U3MEHEHUIO PEKUMAa KUTICHUSI.

3aki0oueHue

B 3akntoueHue cieayer OTMETUTh, YTO TOHMMAaHHE 3aKOHOMEPHOCTEH

TCIUIOOTAAYM IIPpW IIY3BIPbKOBOM KHIICHHMHW B YCJIIOBHUAX CBO60)1HOI>1 KOHBCKIITUH
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aBisieTcs (PyHAAMEHTOM COBPEMEHHOW TerIoTeXHHKH. [lepexos oT mckomaemoro
TOIUIMBA K BO300HOBIIIEMBIM MCTOYHHMKAM 3HEPIMM U BOJOPOAHBIM TEXHOJOTHAM
TpeOyeT co37aHusi HOBBIX BBICOKOI(D(PEKTUBHBIX HCIAPUTEIBHBIX  CHUCTEM.
JlanpHeWe ucciaeoBaHusl B 3TOM OOJACTH HANpaBJ€Hbl HA W3YYEHUE KHUIICHHS
KPUOTEHHBIX  JKUJKOCTEH H  HAHOXKHUAKOCTEH, 00JIaJaloluX  YHUKAJIbHBIMU
TEIUIONEPENAIOIINMU CBOMCTBAMU.
Crucok auTeparypsl:
1. Kyrarenanze, C. C. Temonepenadya u ruipOJUHAMHYECKOE COMIPOTUBIICHHUE.
- M.: DHeproaromuszaar, 2017.
2. Jlabynuos, /1. A. Bonpocsl TermaooOMeHa Ipu KUIEHUH KUIKOCTEH. - M.:
MOU, 2021.
3. Hecuc, E. U. Kunenue xuakocTel B yCJIOBHUSIX CBOOOIHOTO JBMKEHHUS. - M.
Hayxka, 2018.
4. IlaBnos, II. A. ®wusuka npPOLUECCOB BCKUIIAHUSA U TEIUIOOTHAYU. -
Csepmnosck: YpO AH CCCP, 2019.
5. Sros, B. B. TermnooO6men npu Gpa3oBbIX NPEeBpAILICHUAX: TEOPUS U pacuer. -

M.: U3narensckuii njom MOU, 2022.
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Caenenus 00 aBrope(-ax): Yekaesa M., npenooasamerns,
Amaes I, cmyoenum,
Tocyoapcmeennwiii snepeemuveckuti uncmumym Typxmenucmana

2. Mapwi, Typxmenucman

«MEXAHUM3M TEIIJIOOBMEHA IIPHA ITY3bIPBKOBOM KHUIIEHUH
AKUAKOCTHN»

AHHOTaumMs: MexaHu3M TemiI000MeHa MpHU MY3bIPHKOBOM KHUIIEHUU MPEICTABISET
cOOOM CJIOXKHYIO COBOKYIMHOCTh THAPOAMHAMUYECKUX U TEPMOJUHAMHUYECKHUX
SABJICHUH, MMPOUCXOASIINX HA TPAHUIIC pa3feia TBEPJOro Tella U KUIAKOCTU. B aToMm
pexuMe mepeiada YHEPTUM OCYIECTBISETCS 3HAYUTENbHO 3(d(eKkTuBHEE, YeM Mpu
oObIYHOM 0/1HO(a3HOM KOHBEKIINH, Oaronaps dhasoBomy nepexony. OCHOBHas pojib B
MIEPEHOCE TeIUla MPUHAMJICKUT MAapOBBIM ITy3bIpbKaM, KOTOpPBIE 3apOKIAIOTCSA Ha
aKTUBHBIX IIEHTpax IMOBEpPXHOCTH Harpesa. [Ipoiecc Bkioyaer B ceOsi cTaauu
dbopMHpoOBaHUs 3apoAbIlIa, €r0 POCTa O OTPHIBHOTO AMAMETpa U IMOCIEAYIOLIEro
BCIUIBITUS B OOBeMe TeruioHocuTeNsl. KaJaplii U3 3THX 3TallioB BHOCUT CBOM
YHUKaJBHBIN BKJIAJ] B 00IIEe TEPMUUECKOE COMPOTUBICHUE CHCTEMBI.

KiroueBble cjioBa: TeruiooOMeH, KUIIEHUE, My3bIpeK, (a3a, sHEeprus, MOBEPXHOCTH,
MEepeHoC, UCTapeHue, AUHAMUKA, >KUAKOCTh, JaBJICHUE, TEMIIepaTypa, KOHBEKIIMS,
pecypce, HaIEKHOCTb.

@yHIaMEHTaJbHOM OCHOBOM MpoLecca SBISETCS HAIAYNAE TNEPETPETOro
MMOTPAHUYHOTO CJIOS )KUIAKOCTH, IPUJIETAOIIETO HEMOCPEACTBEHHO K TEIIOOTIAOIIEH
cTeHke. TemmnepaTypa 3TOro ciosi IPEBBIIIAET TEMIIEPATYPY HACHIIIEHHUS, YTO CO3/1aET
HEOOXOIMMbIC YCITIOBHUS /ISl Hauaja mapooodpa3zoBanus. Ternao oT CTEHKH MepeaaeTcs
KUJKOCTH IyTEM TEIUIONPOBOJHOCTH, @ 3aT€M aKKyMYJUPYETCS B pacTyIleM
My3bIPbKE B BUJE CKPBITOM TETUIOTHI MapooOpa3oBaHusi. ITOT MUKPOCKOIMUYECKHMA
MEXaHM3M OO0€CIEeUUBAET KOJIOCCAIIBHYIO IIJIOTHOCTh TEIJIOBOIO TIOTOKA TIPH
OTHOCUTEJILHO HEOOIBIINX TEMIIEPATypHBIX Hamopax. BbICOkas WHTEHCHBHOCTH

mponecca ACIacT ITY3bIPbKOBOC KHIICHUC HACAJIBbHBLIM PCKUMOM A OXJIAXKICHUSA
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AKTUBHBIX 30H SIAEPHBIX PEAKTOPOB U BBICOKOMOIIHBIX MOJYNPOBOAHUKOBBIX
YCTPOWCTB.

AKTHBHBIE LIEHTPBI Tapo0Opa30BaHUsl, HaXOJAIIMECS HA IOBEPXHOCTH HAarpeBa,
ABJISIFOTCS. OTIPABHBIMU TOYKAaMHU I pealM3allil MEXaHU3Ma TEeIlooOMeHa. DTH
LIEHTPBI NPEACTABIIAIOT COOONH MUKPOCKOMYECKHUE BIIAIUHBIL, TOPHI WIN LIapaluHbl, B
KOTOPBIX YIEpPKUBAIOTCA MHU3EpHbIE 00BeMBbl raza wiM mnapa. CoOrjlacHO 3aKOHY
Jlamnmaca, Ui Hayajma pocTa My3bIpbka HEOOXOJWMO MPEOJOJIETh  CHUJIBI
MOBEPXHOCTHOTO HATSKEHUS, 4TO TpeOyeT OINpEIesIEHHOr0 YPOBHS IE€perpena.
KosnuecTBO AEMCTBYIOIIMX ILEHTPOB HA EAWHUIY IUIOIIAAA SKCIIOHEHIUAIBHO
BO3PACTAET MPH YBEIWYECHUH TEMIEPATYPbl MOBEPXHOCTH. DTO MIPUBOIUT K PEKOMY
YCWICHHIO TEIUIOOTAAaYd, TaK KaK KaXKIblii HOBBIM LEHTP CTAHOBUTCSA
JOTIOJTHUTENBHBIM KaHAJIOM JJI 3BAKYAI[UH SHEPTUU OT CTEHKH.

JluHaMuKa pocTa mapoBOTO Iy3bIPbKA ONPEAEISET BPEMEHHBIE XapaKTEPUCTUKN
LUKJIa TEII0OOMEHa M MHTEHCUBHOCTh BO3MYUIEHMsSI IOTPAaHUYHOrO cios. B
HayaJlbHBIA IEPUOJ POCT MPOUCXOIUT KpaitHe ObICTPO 3a CUET UCHIAPEHUS TOHYAMIIeH
IUICHKA JKUJKOCTH, HAaXOZSIIEHCS B OCHOBAHUM IY3bIpbKA. OTOT MHKPOCIOU
AKUAKOCTH MO My3bIPbKOM 00J1aJ1a€T MUHUMAaIbHBIM TEPMUYECKUM COITPOTUBIICHUEM,
4TO 0OecreuynBaeT MIHOBEHHBIH Mepexo/l OrpOMHOro KoinyecTBa sHepruu. [1o mepe
yYBEJIMYEHUSI 00beMa IMy3blpbKa OH HAYMHAET BBITECHATH OKPYXKAIOLIYIO JKUIKOCTb,
co3faBas paJuaigbHble MOTOKM U TYpOYJEHTHBIE MYyJbCALMH. JTOT MEXaHUYECKUU
adekT paspymaeT JTaMHHAPHBIA  TOJACIIONW, CIIOCOOCTBYST ~MHTEHCHBHOMY
MepeMENIMBAHUIO U BHIPABHUBAHUIO TEMIIEPATYPhI BOJIM3U HArpeBaTesl.

3aki0oueHue

B 3aBepuieHue cieayeT MOAYEPKHYTh, YTO MEXaHH3M TEIJI00OMEHa Mpu
My3bIPbKOBOM KHUIIEHUU OCTAeTCs OJHOM U3 caMbIX 3(()EKTUBHBIX TEXHOJOTUM
ynpaieHus sHeprueil. Cuneprust pU3n4ecKux MporeccoB, MPOUCXOSIINX Ha MUKPO-
U MAakKpOYpOBHSX, CO3JAa€T YHHMKAJIbHBIE YCIOBHUS IJIs MEpPeNadd KOJOCCAIbHBIX
MoIHOCTeN. HecMOTpsl Ha MHOTOJIETHIOKO HCTOPUIO U3YUYEHUS, ITOT MPOLIECC BCE €I1Ie
CKpbIBa€T B ceOe TMOTeHIHal [UIsi OTKPBITHH. ['paMOTHOE HCMOIb30BaHHE

SaKOHOMCpHOCTCﬁ ITY3bIPbKOBOI'O KHUIICHUA ABJILICTCA 3aJIOTOM  HAACKHOCTH U
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3¢ (HeKTUBHOCTH BCEil cOBpeMeHHOU TexHOCchepbl. bynyiiee sHEpPreTHKN HEPa3phIBHO

CBA3aHO C COBCPIICHCTBOBAHUCM HANIUX YMCHI/Iﬁ YHpaBJsITb 3THM MOIOHBIM H

KpaCHUBBIM ITPOLICCCOM.

Crucok auTeparypsl:

l.

Kyrarenanze, C. C. Temionepenaya npu KUIEHUU U KOHJEHCAIMHU. - M.:

DHeproaromuzaar, 2017.

. HUcauenko, B. II. Tennonepenaya: yueOHUK 7151 By30B. - M.: DHeprousaar,

2021.

. JlabynuoB, [[. A. ®usuueckue OCHOBBI MPOLIECCOB HCHAPEHUS U

KoHJeHcauu. - M.: MOMU, 2018.

. ITaBnos, II. A. JIuHamMuKa BCKUMAHUSI CHUJIBHO MEPErpeThIX KUIKOCTEH. -

ExarepunOypr: ¥YpO PAH, 2019.

. Sros, B. B. Tennoobmen npu ¢a3oBbixX mpeBpanieHusx. - M.: U3narensckuii

nom MOBU, 2022.

26



XUMHUYECKHUE HAYKH

Caenenus 00 aBrope(-ax): Amamvipadosa Ozynmau, npenooasamers.
Ezeenoypoviesa bazynw, cmyoenmka.

Yapuviesa oexep, cmyoenmka.

Axybosa Maouna, cmyoenmxa.

Tocyoapcmeennviii snepeemuueckuti uncmumym Typkmenucmana.

Mapuwvi, Typxmenucman

«XUMMUS XXI BEKA: OT ®YHIAMEHTAJIbHBIX OTKPBITUHA K
TEXHOJIOTHYECKOMY JUIAEPCTBY»

AHHOTauMA: B cTrarbe paccMaTpuBarOTCsS COBPEMEHHBIE TEHICHIIMU PAa3BUTH
XUMHUYECKON HAYKH ¥ MPOMBILIUIEHHOCTH B KOHTEKCTE IT100aIbHBIX TEXHOIOIMUECKUX
BBI30OBOB W  HAIIMOHAJIBHBIX  CTPATETMHA  TEXHOJOTMYECKOIO  CYBEPEHHTETA.
AHanmu3upyroTCs ~ KJIIOYEBBIE  HANpPABICHUSA:  KaTalu3 C  MCIOJb30BAHHEM
HMCKYCCTBEHHOTO MHTEJUIEKTa, 3€JEHAs XUMUsA, HOBBIE MATEpPUAIIbI, IOJIMMEPHBIC
TEXHOJIOTUU U XUMHUS peIKUX 31eMeHTOB. Oco00oe BHUMaHHE YEsSeTCsl EPEXOLy OT
HCKOITa€MOTO CBIPbSi K BO30OHOBIIIEMbIM HCTOYHMKAM U POJIM XMUMUHU B 00€CIIEUeHUN
YCTOMYUBOTO Pa3BUTHSL.

KurroueBsble €j10Ba: COBpEMEHHAs XUMMUS, KaTajlu3, UICKyCCTBEHHBIM UHTEIUIEKT,
3esqI€Has XWMMS, HOBBIE Marepuajbl, IOJUMEPBI, PEIKO3EMENbHBIE METAJIbI,
TEXHOJIOTUYECKUI CYBEPEHUTET, YCTOMUUBOE PA3BUTHE.

Beenenue

Xumus Kak (QyHJZaMEHTalbHas HayKa MEpeKUBaeT NepHoj IITyOOKOH
Tpanchopmari, 00yCIOBIECHHON KaK BHYTPEHHEHW JTOTUKON Pa3BUTHS TUCIHUILIAHEI,
TaK 1 BHEIIHUMHU BbI30BaMH. CEroiHs XUMUYECKHE NUCCIEA0BAHNS BBIXOAAT JAJIEKO 3a
paMKH TPAJUIIMOHHOIO CHUHTE3a HOBBIX COCAUHEHUH, UHTETPUPYSICH C HUPPOBBIMU
TEXHOJIOTUSMH, MaTepUaJoBeIeHUEM, OMOJIOTHEN U HayKaMH 00 OKpY»Karollel cpene.

Kak ormerun maBa Munnpomrtopra Poccum AHTOH AJNMXaHOB, JHOOBIE
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TEXHOJIOTUYECKUE WHHOBALIMM CETOMIHS CBS3aHbl C TEMU WJIM WHBIMU CBOMCTBAMU
MaTepHaJioB, U CHOCOOHOCTh TOCYAapCTBA OOECIECUYUTh CeOS dTUMU MaTepuajaMu
ABIIETCS] 0A30BBIM YCJIOBUEM CHauasia JUisl TEXHOJIIOTHUECKOTO CYBEPEHUTETA, a 3aTeM
U JUIsl TUIEPCTRA.

HckyccTBeHHBIN HHTEJIEKT B XUMHYECKUX MCCJIEI0BAHUSAX

OnauM U3 Hambojee 3HAYMMBIX TPEHJOB COBPEMEHHOW XHMHUHU BBICTYIAET
AKTUBHOE BHEJIPEHHUE METOJ0B UCKYCCTBEHHOTO MHTEJIJIEKTA U MAIIIMHHOTO OOyUYEHHUS.
Kak moxka3piBaroT wuccienoBaHus, omnyOnukoBaHHble B Journal of the American
Chemical Society, Al 1 ML cTpeMUTEIbHO MEHSIOT JAHAMAPT BBIYUCIUTEIHHOM
XUMHUHU, OTKPbIBasi HOBbIE BO3BMOXXHOCTHU IS YCKOPEHUSI OTKPBITUS KaTaJau3aTopoB U
yIIIyOJeHUS MOHUMAHUSI XUMUYECKOM PEaKIIMOHHON CITIOCOOHOCTH.

CoBpeMeHHbIE METOMOJIOTUM OXBaThIBAIOT MIUPOKHUM CHEKTP MOJXOAOB: OT
MalTUHHO-00y4YaeMbIX MOTEHIIMATIOB U OOYUYECHHS C MOAKPETUICHUEM J0 TeHEPaTUBHOTO
MCKYCCTBEHHOTO MHTEJUJICKTa M OOJNBIINX SI3BIKOBBIX Mojeieil. KioueBoe 3HaueHue
puooOpeTaeT pa3padboTKa HAJEKHBIX MOJICKY/ISPHBIX MPEACTABICHUM SISl KOMILJIEKCOB
MEPEXOIHBIX METAJIOB, COEIMHEHNE MEXAHUCTUYECKOTO MIOHNUMAHUS C IPOTHO3aMHU Ha
ocHoBe Al u co3nanue HaJACKHBIX HAOOPOB JAHHBIX, BKIIFOUAIOIIMX KaK YCIEHIHBIC,
TaK ¥ HEyAauyHbIE PE3YJbTAThl PEAKIUA.

Bynyiiiee BBIUUCTUTENHHOTO KaTaidu3a 3aKitodacTcs B OajaHCe 4YeloBEYECKOM
VHTYULIMU U AITOPUTMUAYECKON MOIIH, T7ie Al BBICTynaeT He 3aMEHOM, & YCKOPUTEIIEM
XUMHYECKOTO IOHUMAHUS U JU3aiiHa KaTajln3aTopoB.

3esiéHasi XUuMMSI: IPUHUMIIBI U T0CTUKEHUS

Konuenius 3enéHoit xumuu, chopMyaupoBaHHas B 12 npuHUIMINAX, CTAHOBUTCS
HE MPOCTO aKaJIeMHYECKOW KOHIIETITUEH, a TPAKTUIECKOM OCHOBOH JUIsl pa3paboTKu
HOBBIX TexHoyorui. Cpeau KIIOUeBbIX MPUHITUIIOB: MPEAOTBpAIllCHHE 00pa30BaHUs
OTXOJIOB, aTOMHasi JKOHOMHKA, MEHEE OIaCHble XHMHUYECKHUE CHHTE3bI,
HEPT03(PHEKTUBHOCTH, UCIIOJIH30BAHIE BO30OHOBIISIEMOTO CHIPhS U KATAIUTHUECKUX
MPOIIECCOB.

SApxuM npuMepoM peanu3aiii dTUX MPUHIUIOB CTalla pa3paboTka yu4EHBIMU

HNHctuTyTa Metaimypruu u marepuanosenenuss PAH coBmectHo ¢ koiuteramu u3 MI'Y
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u Kazanckoro ¢enepanbHOro yHUBEpCUTETA IKOJIOTHYECKH 0€30IaCHOTO KaTaln3aTopa
HAa OCHOBE THAPOKCHAINATUTA, CHOCOOHOTO 3()P(PEKTUBHO OKHUCIATH OPraHUYECKUE
COEJIMHEHHUS P KOMHATHOM TeMIepaType ¢ UCMOJIb30BaHUEM MEPOKCUIA BOJOPO/IA.

B meHtpe wuccinenoBaHHs — MOPOLIOK THAPOKCHANATHTA, JIETMPOBAHHBIN
MOoHaMH Bosibpamara. ['MIpoKCHaNaTUT MUPOKO BCTPEUAETCS B MPUPOJE, SBISETCA
MUHEpaIbHON COCTABISIIONIEH KOCTHOM TKaHU, Oe30naceH u HeTokcuueH. Karanuzarop
c conepkaHueM Boib(ppamara 7.5 Moia.% oOecreunBaer Oonee 50% KoHBepcuu
OeH3MII0BOTO ciupTa 3a ofuH UKI 1pu 100% ceneKTUBHOCTH I10 1IeJIEBOMY MPOYKTY
Y COXPaHSET CBOM CBOMCTBA MOCJE 5 MUKJIOB PErEHEPALIHH.

HoBble MaTepuaJjibl 4 OJIMMeEPHBbIE TEXHOJIOTHH

Pa3zBuTne XMMHM HOBBIX Mar€pUAIOB  CTAHOBUTCA  CTPATerMYE€CKUM
IIPUOPUTETOM JJIsI MHOTMX CTpaH. B Poccum peanusyercss HalMOHAJIbHBIA NPOEKT
"HoBble MaTrepualibl ¥ Xumus', B paMKax kotoporo mianupyercs k 2030 rogy co3narb
6onee 130 HOBBIX Mpou3BOACTB M A0CTUYb 100-POIIEHTHONW HE3aBUCHUMOCTH TIO
HOBBIM MaTepuajiam.

Oco0oe 3HaueHne NpuoOpeTaroT KOMIIO3ULIMOHHbIE MaTepualbl. Kak orMedaer
pekrop PXTY nm. .. Menneneesa Ceprein ®PuinaToB, HCIIOJIb30BaHNE KOMIIO3UTOB
— 3TO EIUHCTBEHHBIH CHOCO0 clenarb KOHCTPYKIIMIO OJHOBPEMEHHO JIErKOH,
poyHOM U nonroBedHoil. CaMon€T, cOOpaHHBIA U3 KOMIIO3UTOB, Tpatut Ha 20-30%
MEHbIIIE TOIJIMBA, JIONACTh BETPOTEHEPATOpa HE JIOMAETCS NpPH yparaHe Omaromaps
YIJICIUIACTHUKY, a SHJIONPOTE3 CIYKUT 25 JIET.

B PXTY um. JI.1. Menaeneena nponuia koHbepenuus "llonmumepst Oyayiiero:
OT THUIOTE3bl K NPOEKTY", IJe paccMaTpUBAIUCh (PUIUKO-XUMHYECKHAE OCHOBBI
MeMOpaHHO-a0COPOILIMOHHOTO  Ta3opa3ieiieHus, pa3padoTKa  MOJOBOJIOKOHHBIX
MeMOpaH M3 TOJUCYIb(pOHA IJs YIAaBIUBAHUS JHOKCHJA YIVIEPOAA, BOIPOCHI
pereHepanyu Telmus C HWCIOJIb30BaHUEM MEMOpPAHHBIX TEXHOJIOTUM, a TaKKe
(GYHKITMOHATBHBIC TTOJIM(MOHHBIC KUIKOCTH) [ KaTamuTtudeckor kousepcun COx.

Karanu3 u HoBble peaKIIHOHHbIE BO3MOXKHOCTH

@dyHIaMeHTAIbHBIE OTKPBITHS B O0JIACTM KaTajau3a MPOJIOJDKAIOT PACIIUPSThH

rpaHullbl BO3MOXKHOro. Xumuku wu3 Koponesckoro komiemka JloHmona mox
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pykoBozacTBoM nokTopa Kimsp beiikyasnn o6Hapykuinu HeoObIYHYI0 (OpMY aTIOMHUHHUS,
KOTOpasi MOXET W3MEHHUTh IPEACTABICHUS O TMOBEACHUH OJHOIO W3 CaMBIX
pacrpoCTpaHEHHBIX METAJIJIOB.

HccnenoBareny NOMYy4YHSIM KpailHE pPEaKIMOHHOCIOCOOHBIE MOJEKYJIbl Ha
OCHOBE QJIIOMHUHUS, CIIOCOOHBIE pa3pbiBaTh OJHU M3 CAMBIX NMPOUYHBIX XUMHUYECKHX
CBsi3ed. [JIaBHBIM PE3yJabTaTOM CTAJ IEPBBIM ONMUCAHHBIM B HAYYHOM JIUTEPATypE
OHUKJIOTPEXATIOMAaH — COCAUHEHUE W3 TPEX AaATOMOB AIIOMHHUA, CBSA3aHHBIX B
TPEYroJdbHUK. TpexaroMHasi CUCTeMa COYeTaeT HEOOBIYHO BBICOKYIO PEAKIIMOHHYIO
CIOCOOHOCTh CO CTaOMJIBHOCTBIO B PAcTBOpAxX, YTO MO3BOJISIET € y4acTBOBaTh B
pa3HBIX pPEaKUusX, BKIKOYAs pACIICTUIEHHE MOJIEKYJSIPHOTO  BOAOPOJA W
KOHTPOJIUPYEMOE IIPUCOECAUHEHHUE ITUIICHA.

3HaYeHWE OTKPBITHUS BBIXOAWT JAJIEKO 3a TMPEIesbl  aKaJIeMHUYECKOTO
TOOOMBITCTBA: AFOMUHUI TpuMepHO B 20 THICSY pa3 JICHIEBIe MIATUHBI U MalIaaus,
YTO OTKPBIBACT MEPCIIEKTUBBI CO3IaHMsI Oosiee ACMIEBBIX, IKOTOTUUHBIX U JJOCTYITHBIX
KaTrajau3aTopoB U1 MPOMBIILICHHOTO CUHTE3A.

Penxue u peaxkoszeMesibHbIe MeTAJIbI

Pa3zButne oTpaciu peaKux W PEAKO3EMENbHBIX METAJUIOB CTaHOBUTCS
KPUTHUYECKH BaXHBIM JIJISI BBICOKOTEXHOJIOTMYHBIX MpOU3BOACTB. Kak oTmeuaer
3aBeAyronmi Kadeapo 1BeTHBIX MeTayuioB W 3oiora HUTY MUCUC Bamum
TapacoB, B Poccun 100BIBalOTCS U U3BJICKAIOTCS M3 MUHEPAIBHOTO U TEXHOTC€HHOTO
CBIpbs BCce 17 pelko3eMeNbHBIX METAIIIOB.

Hanbonee npuUOpPUTETHBIMU CETOAHS SIBJISIOTCS TEXHOJIOTHHU, MO3BOJISIONINE
MIPOU3BOJUTH HEOAUM, MPA3COAUM, TUCIPO3UHN U TEPOUIL 1711 MATHUTHBIX MaTEpHUaIOB
1 DIICKTPOJBUTATEIICH, JINTUH M KOOAJIBT JIJII CHCTEM HAKOTUICHUS DHEPTHH, CKaHIUN 1
TUTaH ]Il IPUMEHEHUS B aBUAIlUKA U HA TPAHCTIOPTE.

[Iprumepom yCIeHONW peanu3alui UMIIOPTO3AMEIIECHUS CTAlO0 3allyIEHHOE B
2025 romy B KpacHospcke mepBoe B Poccum mpousBoACTBO 0C000 YHCTOTO
TETpaxJIOpUIa TepMaHUs JJisl BOJOKOHHO-ONTHYECKHX JIMHUWA CBA3U. BemecTtBo ¢

HU3KHUM COACPKAHUCM HpHMCCCfI IIO3BOJISACT CO3daBaThb OIITOBOJOKHO BBICOKOI'O
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KayecTBa JJIs TOAKIIOYCHHS IIEHTPOB OOpaOOTKM MaHHBIX W TOCTPOCHUS
uHpacTpyKTyphI ceteit 5SG.

XuUMHUA 4 YCTOMYUBOE Pa3BUTHE

CoBpeMeHHass xuMusi Bc€ 0oJiee TECHO CBA3BIBAETCS C 33Ja4yaMU yCTOMYMBOIO
pazButus. B  Trends in Chemistry omyOnukoBaH aHainu3 JByX Haubosee
pacnpocTpaH€HHBIX Kpocc-coueTaHuit ¢ ucnonb3oBanuem Pd, Ni, Cu, Co u Fe.
OrneHnBarOTCS HE TONBKO CHUHTETHYECKass 3(PPEKTUBHOCTh, HO M DKOJIOTHYECCKUC
aCIIeKThI: 3arpy3Ka Karajau3aropa, OCTaTOYHOE COAEPKaHUE METAJUIOB B MPOAYKTaX,
3aTparhbl JHEPTUH.

NuTterpanus OMOJIOrYECKOM KUCJIOTOT€HHOU dbepmeHTau c
AIIEKTPOKATATUTHYECKUM JIeKapOokcwiupoBanueM 1o Tumy Konbbe oTKphiBaeT
MEePCIIEKTUBHBIA MYTh JJISI CEJICKTUBHOTO TMOJIYYEHHS! JTUHEUHBIX YIJIEBOJOPOAOB M3
0100TX0/10B. MUKpOOHOE YMJIMHEHHE Ienu JUIsi TOJYyYEeHHs] CPEIHENEOYeYHBIX
KapOOHOBBIX KHUCIIOT U3 OMOOTXO/IOB B COYETAHUU C AIEKTPOIU3OM TI0J] yIIPaBIECHUEM
(hopMBbI BOJIHBI TO3BOJISIET CEJICKTUBHO MpEBpaIlaTh X B aJKaHbl U aJIKEHbI B MATKUX
YCIIOBUSIX.

3akioueHune

CoBpeMeHHass XUMHUS TPEJCTaBIseT COOOM JIMHAMHYHO Pa3BUBAIOIIYIOCS
001acTh, HAXONAILYIOCS Ha TEPEAHEM Kpae HAayYHO-TEXHOJIOTHYECKOro Mporpecca.
KitoueBbIMU HaIpaBiIEHUSIMU PA3BUTHS BBICTYMAIOT IU(PPOBHU3ALMSI XUMUYECKUX
HCCIIEOBAHUI C UCIIOJIb30BAHUEM METOJOB UCKYCCTBEHHOTO MHTEIIEKTA, IPUHIUIIBI
3€JIEHOM XMMHU KaK OCHOBA HOBBIX TEXHOJOTHM, CO3JaHHWE HOBBIX MaTepHajoB U
MOJMMEPOB C 3aJaHHBIMH CBOMCTBaMHM, PAa3BUTHE Karajau3a C HCIOJIb30BAHUEM
JOCTYITHBIX METAJIJIOB U 0OECIEUCHUE TEXHOJOTHYECKOTO CyBEpPEHHTETa B 00JIacTh
MIPOU3BOJICTBA XUMHUECKON MPOTYKITUU.

Kak nomuepknyn pextop PXTY um. /.. Menneneera Cepreit @unaros, nepen
CTpaHOM CTOUT 3aJlaya CJIOXKHEE, YEM MPOCTOE€ HUMIIOPTO3aMEIICHHE — HYXHO
BBICTPOUTH COOCTBEHHYIO DKOCUCTEMY ISl CO37aHUsl YHUKAIBHBIX MPOAYKTOB U CTATh

AKCIOPTEPOM PELICHUN, KOTOPBIX €IIE HET HA PBIHKE.
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Caenenus 00 aBrope(-ax): Kaxaesa Mepooicen, npenooasamerns.
Kaxabaesa I'oexep, cmyodenmka.

Jlaoebaesa Atidsxceman, cmyoenmia.

Xooocazenvouesa Atibonex, cmyoenmxa.

T'ocyoapcmeennulil snepeemuyueckutl uncmumym TypkmeHucmana.

Mapuwvi, Typxmenucman

«3HAYEHUE PA3BUTUA XUMUUYECKOM KOHIIEIIIIUUA B
TYPKMEHUCTAHE: CTPATEI'HTYECKHE IPUOPUTETDBI U
3KOHOMMUWYECKH MOTEHIUAJI»

AHHOTauMs: B crarbe paccMarpuBaeTCs 3HAYEHUE PA3ZBUTUS XHUMHYECKON
KOHIeNIMU B TypKMEHUCTaHE Kak BakHeWiero ¢akropa JauBepcUPUKAIMU
HallMOHAJIbHOW YKOHOMHKH M YKPEIJIEHUS SKCIIOPTHOTO MOTEHIMAA. AHATU3UPYIOTCA
CTpaTerMuyeCKUe HampaBieHUs, OINpeAclieHHble B [OCymapCcTBEHHON MporpaMme
KOMIUIEKCHOTO Pa3BUTUSA XMMHUYECKOW Haykh U TexHosnoruid Ha 2021-2025 roasl u
HanuonansHOM mporpaMMe COIMAIbHO-DPKOHOMHYECKOTO Pa3BUTHSA Ha TEPUOI 10
2052 ropna [citation: 1; citation:2; citation:9]. Oco0oe BHUMaHUE yACISIETCS KIIOYEBbIM
3amadam: 3(h(HEKTUBHOMY HMCIOIB30BaHUIO OOTaTEHIIMX 3amacoB MPUPOAHOTO Trasa,
MUHEPAJIBHBIX M THUAPOMHHEPAIBHBIX  pecypcoB  (3amuB  ['apaOorasrodn,
MECTOpPOXKICHHS ~ WOMOOpOMHBIX  BOX)  [citation:2;  citation:3;  citation:10].
[IpencraBieHbl JOCTHKEHUSI OTPACIIU: BBOJI B AKCILTyaTAI[MI0 KPYITHBIX MPOU3BOJICTB
M0 BBIMYCKY MHHEpaIbHBIX yaoOpenuit (kapOamuia, cynepdocdar, KaiauitHbe
yaoOpeHus), pa3BUTHE TA30XUMHYECKOTO KOMILIEKCa (TTOMATUIICH, TIOJTUIIPOIIUIICH) U
BHEAPEHNE MHHOBAIMOHHBIX TEXHOJOTUM, BKIItoUass koHuenuuto "Muayctpusa 4.0" ¢
MCIIOJIb30BAaHMEM HCKYCCTBEHHOTO WHTEIIeKTa [citation:2; citation:5; citation:7].
OOOCHOBBIBA€TCSI BBIBOA O TOM, YTO Pa3BUTHE XUMHUYECKOW MPOMBIIIUICHHOCTH
obecrneurBaeT MPOJOBOJILCTBEHHYIO 0€30MacHOCTh, CO3AeT BBICOKOTEXHOJIOTHYHBIC
pabouyne MecTa, CIOCOOCTBYET MMIIOPTO3aMEIIEHUI0 W YKPEIUISeT TO3UIINH

TypkMeHncTaHa Ha MUPOBBIX pbIHKAX [citation:2; citation:5; citation:10].
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KuroueBblie ci10Ba: XuMHU4YeCKasi IPOMBIIIIEHHOCTh, TYPKMEHUCTAH, CTPaTErust
pa3BUTHUSI, MUHEpAJIbHBIC YTO0OpeHus, Ta3oxumusi, ['apadorasroi, UMIopTo3aMeIicHue,
AKCHOPTHBIN MOTEHIIMAJ, MTHHOBAIMOHHbIE TeXHOJOruH, "MHayctpus 4.0".

1. BBenenue

XuMHUYecKasi MPOMBIIIIEHHOCTh TypKMEHUCTaHa SIBIISIETCS OJJHOUM U3 Haubolee
NEPCIEKTUBHBIX OTpaciieil HAIlMOHAJILHON YKOHOMUKH, 00Jafaroniell 3HaYUTEIbHBIM
MOTEHIIMAJIOM JIJIs JasibHelero pocra. CtpaHa 3aHMMAaeT YETBEPTOE MECTO B MUPE IO
3amacaM MPUPOHOTO ra3a U JUAUPYIOIINE TO3UIIMH 10 3aracaM r’MAPOMUHEPATBHOTO
CBIPbs, BKJIIOUas MEXKKPUCTAIIbHBIEC U TIOBEPXHOCTHBIE paccoJbl 3aiuBa ['apaborasro,
a TakXe TMOoJ3eMHble HOJ0OpOMHBIE BOjbLI. Pa3BUTHE XWMHYECKON KOHIETIINU
HalpaBJICHO HAa MAaKCUMaidbHO A EKTUBHOE HCIIOIB30BAHUE JSTHUX OOrarcTB B
MHTEPECAX HApOJa U TOCyAapCTBa.

2. CTrpaTrernyeckue OCHOBbI Pa3BUTHA

2.1. [IporpaMMHBIe JOKYMEHTbI

OyHIAMEHT Pa3BUTHS OTPACIH 3AJI0KEH B PAJIE CTPATETHUYECKUX TOKYMEHTOB.
TocynapcTBeHHas mporpaMma KOMILIEKCHOTO Pa3BUTUS XUMUYECKOW HAyKH H
texHonorui Ha 2021-2025 roxel, yrBepxkacHHas lIpesmmenrom TypkMeHucrana,
CTaBUT LIETBIO TOBBLIINICHUE POJIM HAyKW B peanu3anuu pedopM, 3aaeicTBOBaAHUE
MOTEHIIMAJIa XUMUYECKOM HayKM B TMPOU3BOJCTBE SKOJIOTMYECKHM UHUCTBIX H
MMIIOPTO3aMEIIAI0IIUX TOBAPOB, a TaKXXe TMOBBIINICHHE KOHKYPEHTOCIOCOOHOCTH
OTEUYECTBEHHOW XUMHUYECKOW NPOAYKIIMM HA MUPOBOM PBIHKE.

[Iporpamma "Bo3po:kaeHne HOBOW 3MOXM MOTYIIECTBEHHOIO TOCYIapCTBa:
HanmonanbsHas nporpamMma colmaabHO-3KOHOMUYECKOTO pa3BUTHUS TYpPKMEHUCTAHA B
2022-2052 ropax" ompeaensieT JOJTOCPOYHBIE OPUEHTHUPHI NI OTPACI, BKIHOYAs
TyOOKyl0 TepepaboTKy ChIpbs, CO3JaHUE HOBBIX IPOU3BOJCTB M HapallMBaHUE
3KCHOPTHOTO MOTEHIINANIA.

2.2. MHTerpanus HAyKu M MPOU3BOJACTBA

BakHbIM HampaBlIeHMEM CTaj0 CO3/laHUE CICIUATU3UPOBAHHBIX Y4eOHO-
HAy4YHBIX  MOAPA3NAEICHHM €  ydacTMeM  Impenojasarened  TypKMEHCKOro

rOCyIapCTBEHHOTO YHUBEPCUTETA MMEHUM MaXTyMKylIHM U YYEHBIX AKAJEMUU HayK
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Typkmenncrana. Ha 6aze mabopaTopuu TEXHOIOTMH CHHTE3a HOBBIX BelecTB LleHTpa
TEXHOJNOTUN AKaJieMUH HayK OTKpPBITA Clieluain3upoBanHas kadeapa "Oprannueckas
xumus', a B3auMoacucTBUE € MHCTUTYTOM XHMMHH OCYHIECTBISIETCS B paMKax
kadenpsr "Heopranuueckast 1 aHanUTUYECKAs XUMUS'".

Hayunble Tembl, pa3pabarbiBacMble B CHEIMAIN3UPOBAHHBIX MOJIpa3AeICHUsX,
HalEJICHbl Ha DPEIICHHE BAXKHBIX 3a7ad HALMOHAJIbHOW SKOHOMHKH, B YACTHOCTH,
MOJIyYCHHE TPOMBIIUIEHHO Ba)XHbIX COEJIMHEHHM HAa OCHOBE BBICOKOKHPHBIX
yIIEpOAOB U HE(PTAHBIX KapOOHOBBIX KHCIIOT, KOMIUIEKCHYIO IIEpEepabOTKy paccojoB
3anuBa ['apaborasros, pa3pabOTKy Hay4HbIX OCHOB [MOJYYEHHUS NIPHUPOIHBIX
KpacuTenei i TEKCTUIIS U3 MECTHOTO ChIPbS.

3. KinroueBble HanpaBJIeHUS] PA3BUTHS

3.1. [Ipou3BOACTBO MUHEPAJIBbHBIX Y100peHHH

[IpHOpUTETHBIM BEKTOPOM MOJEPHU3ALNHA XUMHUYECKON IPOMBIIIIEHHOCTH
ABJISIETCS PACIIMPEHHUE MPOU3BOACTBA MMHEPAIbHBIX YIOOPEHHM, YTO CIIYXKHUT
HaJeKHbIM ()YHITaMEHTOM 00€CeueHUs TPOAOBOIbCTBEHHON 0€301aCHOCTH CTPAHBI.
B pesynbrare BBOAA B AKCIUIYaTallMI0 COBPEMEHHBIX INPOMBIIIICHHBIX NMPEATPUSITHIA
TypKMEHHCTaH 3HAUUTEIBHO YBEJIMYWII BBITYCK a30THBIX, POCHOPHBIX U KATUHHBIX
yAOOpEeHuUH, IOJIHOCTBIO YAOBIIETBOPSIS noTpeOHOCTH OTE€YECTBEHHOIO
CeITLCKOXO3MCTBEHHOTO KOMILIEKca [citation:2; citation:10].

B ropomax Temxen wm Mapbl ycnemHoO OKCIUTyaTHPYIOTCS aMMHAYHO-
KapOaMUHBIE KOMIUIEKCHI, a B ['apaborasa 3aBeplaeTcsi CTPOUTEIBCTBO TPETHETO
KPYITHOTO 3aBO/ia MOIIHOCTRIO 1,155 MurH ToHH kapOamuaa B rog. B mapte 2017 rona
BBEICH B CTpPOW [ apibIKCKMK KaJuWHBIA KOMIUJIEKC, a NPOrpaMMOM pa3BUTHS
NPEeIyCMOTPEHO CTPOMUTEIBCTBO HOBBIX MoIlmHOcTell Ha KapaOuiabckom u
TroOeraTaHCKOM MECTOPOXKACHUSIX.

3.2. I'a3oxumus U NPOU3BOACTBO MOJUMEPOB

B ctpareruu pa3Butus orpaciy 0co00e BHUMaHHUE YIEISETCs Fa30XUMHUECKOMY
HaIlpaBJICHUIO, YTO CBHUJETEIbCTBYET O MEpPEXO/€ Ha KaueCTBEHHO HOBBIA 3Tall
MIPOMBIIUIEHHOTO pocTa. Co3naBaeMble MHHOBALMOHHBIE MPEANPHUSITHS NO3BOJISIOT

MMPOU3BOANTL M3 IPHPOAHOIO TIa3a Pa3JIUMYHBbIC BHUAbI HOJ'IPIMCpHOﬁ IMPOAYKIIUH,
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BKJIFOUAsl TOJMATWIEH W MNOJUNPONMIEH. [azoxumuueckuil KOMIUIEKC B KusHibl
BBIITYCKAET [IUPOKUM CHEKTP MPOAYKLUHUH, BKIIOYas TpPyObl, MOJHUITUIEH H
MOJIUTIPOIIUIIEH, UCTIONB3YEMBIE B JIETKOW MPOMBIIIUIEHHOCTH, aBTOMOOUJIECTPOCHUH U
MHOTHMX JPYTHX OTPACISX.

3aBoj1 IO MPOU3BOICTBY IKOJIOTHYECKH YUCTOTO OEH3MHA U3 TPUPOJIHOTO Ta3a B
AXaJICKOM BeJasiTe, COOTBETCTBYIOIIUM cTanaapTy "EBpo-5", cTan nepBbIM B MUPOBOM
MPaKTHKE MPOMBIIIIJICHHBIM KOMIUIEKCOM TaKoro poja [citation:3; citation:5].

3.3. OcBoeHNE THAPOMUHEPAJIBLHBIX PECYPCOB

TypkMeHHUCTaH 3aHUMaeT OJHO M3 BEAYIIUX MECT B MHUpE IO 3armacam
TUAPOMHUHEPAIBHOTO CBIPbs, BKJIOYas WOA M €ro mnpous3BoaHble. B bankanckom
BeJIasiTe PAcIoOIOKEHBI 3aBO/IbI "Xazap", "bankanabar" u "bepeker" Mo mpous3BOICTBY
TEXHUYECKOro hozaa. IIporpamMmoii pasBUTHS IPEAYCMOTPEHO CTPOUTEIBCTBO HOBBIX
3aBOJIOB IO MTPOU3BOCTBY HoAa, OpoMa U UX MPOU3BOIAHBIX.

3anmuB ['apaborasron sBiAsSE€TCS KpPYNHEWIIUM B MHPE MECTOPOXKIACHUEM
cynbara HaTpus U JpPYrUX TMOJE3HbIX MHHEpPaJoB. B Npou3BOACTBEHHOM
o0benunennn "I"apaborascynbdar” mpou3BoaAUTCS CyIb(haT HATPUS U XJIOPU] MarHuUs,
a mporpamMma pa3BUTHS IMPENyCMaTpHUBAaEeT yBEJIMYEHHE OObEMOB MPOM3BOJCTBA HA
OCHOBE KOMIIJIEKCHOTO OCBOEHHMSI PECYPCOB 3aJIMBa.

4. UHHOBaLM ¥ TEXHOJIOTHYECKOE Pa3BUTHE

4.1. Buenpenue konuenuuu "Uuaycrpus 4.0"

[Ipu ctpoutenbCcTBE HOBOTO KOMIUIEKCa Ha TypkMeHaOaTCKOM XHMHUYECKOM
3aBojie BHenpsiercs koHuenuus "MHayctpus 4.0": XuMuueckue peakuuu OyayT
OCYUIECTBISATHCA C HCIOIB30BAHUEM TEXHOJIOTMI MCKYCCTBEHHOI'O MHTEIUJIEKTa, YTO
MO3BOJIUT MUHUMH3UPOBATh YEJIOBEUECKUI (PaKTOP U 00ECTIEUUTh BHICOKYIO TOYHOCTD
COCTaBa XMMHUYECKUX COEIMHEHHMH. TEeXHOJOTMH NTPOMBIILIEHHOTO HHTEpPHETa U
anamutukyd "Big Data" mo3BoMST B peXuMe pearlbHOTO BPEMEHHU KOHTPOJIUPOBATH
IIPOU3BOJICTBEHHBIE TIPOLIECCHI.

4.2. lIludgpoBuzanus u aBTOMATH3ALMSA

Ha npennpustusix oTpacid BHEAPSIOTCS aBTOMAaTU3UPOBAHHBIE CHCTEMBI

MOHHUTOPHHI'Aa COCTOSHUA oxpyncaromeﬁ Ccpeabl, CUCTEMbI 3aMKHYTOT'O BOIIOO60pOTa )41
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COBPEMEHHBIC  OYHCTHBIC (PWIBTPHI. YCTAHOBJICHHBIC JATYUKA  TO3BOJISIOT
aHAJM3WPOBATh KA4eCTBO NPOAYKIIMU M OOECIEeYMBATh €€ TOJHOE COOTBETCTBHE
MeXayHapoaHbiM ctangaptam ISO 9001.

5. JKoJiorn4ecKasi OTBETCTBEHHOCTh

OxpaHa OKpyKarouiei cpeipl U BHEIPEHUE '"3€JIEHBIX' TEXHOJIOTHM SBIISIOTCS
BRXHBIMH YCJIOBHSIMHU TIpU peaju3alldd BCEX MHBECTUIMOHHBIX NPOEKTOB B
XUMUYECKOW MPOMBIIUICHHOCTU. OKOJIOTMYECKasl CTpaTerus MpeaycMarpuBaeT
CO3/IaHME  MPOAYKLMH, KOTOpass HE  TOJBKO  TIOBBIIAET  YpPOXKAWHOCTH
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp, HO U IIPEAOTBPAILlAET 3aCOJICHUE TIOYB, COXPAHSIS UX
IJI0JJ0POJIUE.

[Ipu mpou3BoACTBE MUHEPAIBLHBIX YI0OpeHUi OOJbIIOE BHUMAHHUE YAENSeTCs
AKOJIOTMYECKOMY AacCIeKTy Ha HayyHOM ocHoBe. CoBMecTHO ¢ AkajaeMueill Hayk
TypkMeHucTana BeayTCs HAayYHO-UCCIIENOBATEIIbCKUE paldOThl 10  CO3JAaHUIO
MPOIYKIINH, YITYYIIAIOWUIEH CTPYKTYPY IMOYBHI.

6. MexxayHapoaHoe COTPYIHUYECTBO U IKCIIOPTHBINA MOTEHIIMAJI

Pa3zBuTne  XMMHYECKOW  MPOMBIIUICHHOCTH  HEPAa3pbIBHO  CBSI3aHO  C
VHBECTULIMOHHOMN TOJIUTUKON M MEXKIYHAPOIHBIM COTpyIHHUYeCTBOM. Koomnepanus ¢
BEyIIMMU KOMIIaHUSIMU MUpa, BKiItodast "Daewoo" (Pecnybnuka Kopes), "Mitsubishi
Corporation" u "Kawasaki" (Snonusi), "LG International Corporation" (FOxxnas
Kopesi), "Shell International B.V." (Hunepnanasi), "Haldor Topsoe A/S" (Hanus),
CIIOCOOCTBYET BHEJPEHUIO BBICOKOTEXHOJIOTHYHBIX M  HDKOJOTUYECKH YHUCTHIX
MPOU3BOICTB [citation:5; citation:10].

TypkMeHUCTaH  MOCJENOBAaTEIbHO  YKpeIvisieT  CBOM  MO3UIMHU  Ha
MEXIYHAPOJIHBIX PBHIHKAX KaK KPYMHBIA MPOU3BOJUTEHF MUHEPAIBHBIX yIOOpPEHH,
MOCTaBJISIS MPOAYKIMIO B pa3JInyHbIe CTpaHbl MUpa [citation:2; citation:3].

7. 3akiar04yeHue

Pa3zBuTne xuMuueckor KOHUENIMU B TYpKMEHHCTaHE UMEET UCKIIOYUTEIIBHO
BOKHOE 3HAYCHUE JJIsl YCTOMUYMBOTO COIMATbHO-IKOHOMHYECKOTO Pa3BUTHSI CTPAHBI.

Peanuzanus ctpareruuecKux mporpaMm mo3BOJISIET:
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. O¢ddexTrBHO HCMONB30BATh OoOraTeillive NPUPOAHBIE PECypChl (ras,
MUHEPAJIBI, THIPOMUHEPATEHOE CHIPHE);
. ObecneunBarh MPOIOBOJIBCTBEHHYIO OE€30MIaCHOCTh YEPE3 MPOU3BOACTBO

BCEX BHJIOB MUHEPAIbHBIX YIOOpEHHUIA;

. Co3znaBaTh BEICOKOTEXHOJIOIMUHbIE TIPOU3BOJICTBA U paboure MecTa;

. Pa3BuBaTh UMIIOPTO3aMEIlIEHHUE U HAPAIIUBATH SKCIIOPTHBIN MOTEHIIUAIT,

. BHeapsiTh  MHHOBAallUOHHBIE  TEXHOJOTHM,  BKJIOYas  AJIEMEHTHI
"Unnyctpuu 4.0";

XuMu4eckass MPOMBIIUIEHHOCTh TYpKMEHUCTaHa, OMHPAsSCh Ha MOIIHYIO
CBIPhEBYIO 0a3y M CTpaTEeruyeckoe IJIaHUPOBAHUE, BHOCUT JIOCTOMHBIA BKJIaa B
MOCJIEI0OBAaTEIbHOE YKPEIUJICHUE TO3UIUNA CTpaHbl KaK HHAYCTPUAIBHO Pa3BUTOTO
rocyaapcTaa.

Cnucok ureparypsbl:

1. Crnennanu3upoBaHHbie Kadeapbl YCKOPIT Pa3BUTHE XUMUYECKON HAyKH //
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2. Mapwi, Typxmenucman

«XHUMHNYECKAA TEPMOINHAMUKA KAK TEOPETHYECKASA
OCHOBA COBPEMEHHOI XUMHW»

AHHOTauMs: X¥UMUYECKasi TEPMOJIMHAMUKA MPEJICTABISIET cOO0M (PyH1aMeHTaIbHbBIN
paznen Gpu3nuecKol XUMHUH, U3y4aroluid B3aUMHBIE TTPEBPAIEHUS Pa3IUYHBIX BUIOB
DHEPIUU B XOJI€ XMMHUYECKHUX PEAKIUh MU (U3MKO-XMMHUYECKUX mpolieccoB. OHa
CITYXKUT TEOPETUUECKUM dbyHaameHToM, ITO3BOJISIONIM peacKas3arh
MPUHIUIHATBHYI0 BO3MOXXHOCTh MPOTEKAHUS PEAKIIUU, €€ HaIllpaBlICHHE U TIIyOHHY
MPEeBpAIICHUs BEUIESCTB B 33/IaHHBIX BHEIIHUX YCIOBUSX. B oTiMune oT XUMUYECKOU
KUHETUKH, TEpMOAMHAMUKA HE pacCMaTpUBaeT CKOPOCTh Mpoliecca WM €ro
JETAIbHBIA MEXaHU3M, KOHIIEHTPUPYSICh UCKIIOUUTEIHLHO HAa HAYaJIbHOM U KOHEYHOM
COCTOSIHUSIX CHCTEMBI. DTO MO3BOJISIET WH)KEHEpaM M YYEHBIM MPOBOJIUTH CTPOTHE
pacyeThl DHEPreTHYECKOTO OajaHca IPOM3BOACTBEHHBIX IMKIOB M OINPEACIISTH
YCJIOBHS JIJ1 JOCTUXKEHHUS MAKCUMAJIBHOTO BBIXO/1a 11€JIEBOTO MpoykTa. COBpeMeHHasI
XUMHUSI HEMbICTTUMa 0€3 TepMOAMHAMUYECKOTO anmapara, 00eCreqruBaroiero TOUHOCTh
Y MPEJICKa3yeMOCTh CMHTE3a HOBBIX MaTepHajoB ¢ 3aJJaHHbIMU CBOMCTBAMU.
KuoueBble ciioBa: TepMOJIWHAMUKA, DHEPTUS, SHTAJBINS, SHTPOIUS, MOTCHIUAT,
paBHoBecue, [ub6c, ITecc, ¢daza, amcopOums, peakiusi, cuUCTeMa, MOTEHIUAI,
TEIIOEMKOCTb, CHHTE3.

[leHTpadbHBIM  TIOHSTUEM  XUMHUYECKOM  TEPMOJAMHAMHUKU  SIBJIACTCS
TepMOJMHAMHYECKAsI CHCTEMa, KOTOpasi MOJKET 0OMEHUBATHLCS DHEPTUEH U BEIIICCTBOM
C OKpyXkaroleit cpefoil. OnrcaHue COCTOSHUS TAKOW CUCTEMbI OCYIIECTBIIAETCS Yepes
(YHKITUU COCTOSIHUSI, 3HAYEHUSI KOTOPHIX 3aBUCAT TOJBKO OT TEKYIIHMX MMapaMeTpoB,
TaKMX Kak JaBJeHHUE, TeMIepaTypa U KOHIIEHTpAIMs, HO HE OT Crocoba mepexoia B

310 coctosiHue. K BakHeWmuM (QyHKUHUSIM OTHOCSTCS BHYTPEHHSISI SHEprus,
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SHTANBIMS, DHTpPONUA W HHeprus ['ubbca, Kaxkmas W3 KOTOPHIX XapaKTepHU3yeT
OTIPEIETICHHBIA ACTIEKT HPHEPTETUYECKOTO CTaTyca BemecTBa. Vcmoiap30BaHHWE 3THX
BEJIMYMH TIO3BOJISIET MAaTEMAaTHYECKH CTPOTO ONHCHIBATH CJIOXHBIC MPOIIECCHI,
MepPeBO/Isl KAa4eCTBEHHBIE HAOMIONECHHSI B IUIOCKOCTh KOJIMYECTBEHHBIX PACUYETOB.
CrangapTuzanus TEPMOJMHAMUYECKHMX JIaHHBIX B CIPAaBOYHOW JIUTEpAType
o0ecrieunBaeT BOCIPOM3BOJAMMOCTh  PE3yJIbTATOB  HCCICAOBAaHWUNA B  JHOOOMU
nabopaTopuu Mupa.

[lepBBIii 3aKOH TEPMOJAWHAMUKH, SIBJISIOMIAKACA YaCTHBIM CIydaeM 3aKOHA
COXpaHEHUS DHEPIWH, YCTAaHABIMBAET, YTO TEIUIOTA, TOJBEICHHAS K CHCTEME,
pacxoayeTcs Ha U3MEHEHHE €€ BHYTPCHHEH SHEPTHH U COBEpPIICHUE PaOOThI IPOTHUB
BHEIIHUX CWJI. B XMMHM 3TOT 3aKOH HaXOJUT CBOE BhIpaKeHHE B 3akoHe ['ecca,
COTJIaCHO KOTOPOMY TEIIOBOM 3(D(PEKT XUMUUIECKON PEAKIIUU OMPEISTIACTCS TOIBKO
BUJIOM M COCTOSIHUEM HMCXOJHBIX BEIIECTB U MPOIYKTOB. ITO IMOJIOKEHUE TO3BOJISIET
BBIYHUCIIATh TEIUIOTHI PEaKIUid, KOTOPhIE TPYAHO WM HEBO3MOXHO OCYIIECTBUTH
AKCIIEPUMEHTAILHO, WCIONB3YS TaHHBIE I TMPOMEXKYTOYHBIX CTaJAWi. 3HaHUC
SHTANBIUNHBIX A((PEKTOB KPUTUUYECKH BAKHO IS TEIUIOTEXHUYECKHX pPacCdyeTOB
XUMUYECKUX PEaKTOPOB, MPEIOTBPAIICHHUS] WX TEperpeBa W ONTUMHU3AIMH CHCTEM
oXJaXIeHUs. DHepreTrudeckas 3(pQPeKTUBHOCTh JIOOOTO MPOMBIIUICHHOTO CHHTE3a
HaIPSIMYIO 3aBUCUT OT TOYHOCTH IPUMEHEHHS TIEPBOTO Havasia TEPMOTUHAMUKH.

3akioueHue

B 3akmiouenue ciemyeT OTMETUTh, 4YTO XUMHUYECKas TEPMOJMHAMUKA
MPOJIOJDKACT Pa3BUBATHCS, OXBaThIBas BCE OoJjiee CIOKHBIE W HEPABHOBECHBIC
cucteMsl. [lepexo kK M3y4eHHUIO MPOIECCOB BAATN OT PABHOBECHSI TPUBET K CO3JJaHUTO
TEOPHH JUCCUTIATUBHBIX CTPYKTYP, OOBSICHSIONIECH BOZHUKHOBEHHE MOPSIIKA U3 Xa0ca.
HecMoTpst Ha mMosIBIIEHWE MOIIHBIX METOIOB KOMIIBIOTEPHOTO MOJICIUPOBAHMS Ha
MOJICKYJIIPHOM YPOBHE, MaKpPOCKOMHMYECKash TEPMOJMHAMHUKA OCTAETCS 3TAJOHOM
JIOCTOBEPHOCTH WHXKEHEPHBIX pacdeToB. OHA o0ecrneynBaeT €IUHCTBO XUMHUYECKUX
3HAHWH, CBSA3BIBAS BOCIUHO DHEPTETUKY, CTPYKTYPY BEIISCTBA M €T0 PEAKIIMOHHYIO

CITOCOOHOCTb. Bna,ueHHe METOAaMM TCPMOIMHAMMHNYCCKOIO aHalln3a ABJIACTCA
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HeO6XOI[I/IMBIM YCJIOBUCM pIn)b: | CO3aaHuA OKOJOIn4€CKH1 YUCTBIX u

pecypcocOeperarnmx TeXHOJIOTU OyAyIero.
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BUOJIOTMYECKHUE HAYKHW. HAYKHW O 3EMJIE M OKPYKAIOIIEN
CPEJIE

Crenenus 00 aBrope(-ax): Jebepoviesa Tasyc, npenodasamerns.
T'ocyoapcmeennvlii snepeemuyeckuti uncmumym Typkmenucmanua.

Mapuwvi, Typxmenucman

«BUOSHEPI'ETUKA KJIETKH: ®YHIAMEHTAJIbHBIE MEXAHN3MBbI
TPAHC®OPMALIUU DHEPI'MH B ) KUBbIX CUCTEMAX)>

AHHoOTanus: B crathe paccMaTpuBaroTCs KIIIOYEBBIE aCHEKThl OMOIHEPTETUKU
— HayKu O MNpeoOpa3oBaHMM SHEPIUM B JKUBBIX OpraHu3Max. AHaIu3HpyeTcs
LEHTpaJibHas poJib afieHo3uHTpUochara (ATD) kak yHUBEpPCAIbHOIO MEPEHOCUUKA
SHEPruM, OO0ECIEUUBAIOIIETO COMPSIKEHUE SK3EPrOHUYECKUX U HHAEPTOHHMYECKHUX
peakiui B KJIETKe [citation:2; citation:6; citation:10]. Ocoboe BHUMaHUE yAesieTCs
MEXaHHU3MaM OKHUCIUTEIBHOTO (oCHOpUINPOBAHUS B MHUTOXOHAPHUAX: MEPEHOCY
AIIEKTPOHOB I10 JIbIXaTEIbHOM 1EMH, CO3AAHHUIO POTOHHOTO TpagueHTa u padore ATD-
cuHTa3bl [citation:6; citation:10].  IlpenacraBieHsl JdaHHBIE O  PETYIAIHH
HHEPreTUYeCKOro OOMEHa MOCPEJCTBOM JbIXaTEIbHOIO KOHTPOJIsS, a Takke O
(U3MOIOrNYecKol poiKu pa3o0ILIAONIMX areHTOB (TEPMOTreHMH B OypoM >KHpE) B
ajanTuBHOM  TepMoreHeze. OOocHOBbIBaeTCs  (QyHIaMEHTAJIbHOE  3HAYECHUE
MOHUMaHUsl OMO3HEPTeTUYECKUX MPOIECCOB JJI1 MEIULIUHBI U OUOJIOTHH.

Kurouesbie cJI0Ba: OMOdHEPreTrKa, ageHo3uHTpudochar (ATOD),
MUTOXOHJIPUH, OKHCIUTENIbHOE (hOoChHOpUIMpOBaHHE, IbIXaTebHAs LEeNb, TPOTOHHBIN
IPaJIMEHT, IbIXaTeIbHbIN KOHTPOJIb, TEPMOTEHES3, pa3001IaOLIUE ar€HThI, KJIETOYHBIH
MEeTa0OoJIH3M.

1. Beenenne

KuzHenesTenbHOCTh JIF0O0TO OpraHu3Ma HEPa3pbIBHO CBSA3aHa C HEMPEPHIBHBIM
notpednaenrem 3Heprur. Hecmocobuble kK (GOTOCHUHTE3Y KIETKH (HAlpUMep, KIETKU

YeJioBeKa) MOJyYaloT HHEPTrUi0 M3 MUIIM — OMOMAacChl pPacTEHUM, CO3JaHHON B
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pesynbrare (POTOCHHTE3a, WM OMOMAacChl APYTUX KUBBIX CyllecTB. buosnepreruka
U3y4aeT MOJIEKYISIPHBIE MEXaHH3MBbl, C MOMOUIbIO KOTOPBIX 3HEPIHsl XUMHYECKHUX
CBsI3€il MUTATENBHBIX BEIIECTB TpaHC(HOPMUPYETCS B JOCTYIHYIO I KIETKU (HOpMy
Y HCIIOJNIb3YETCS AJI1 COBEPIICHUS paboThl, MOAIEPKaHUs TOMEOCTa3a U BHIMIOJTHEHUS
CIIeMaIM3MPOBAaHHBIX QYHKIIMHM [citation:2; citation:6].

2. AT® kak yHUBepcaJbHasl JHEPreTUYECKasi BAJII0OTA KJIETKH

LlenTpansHy0 poib B KJIETOYHOU OMO’HEPIreTUKE UTpaeT afeHo3uHTpudocdar
(AT®D) — HYKJICOTH], COCTOAIINUMN U3 aficHWHA, puO03bl U TpeX ¢dochaTHBIX TpyII,
COEIMHEHHBIX MAaKpOAPIruYeCKUMU CBI3AMHU. [Ipu ruaponnse 3Tux cBs3ei BbIIEISETCS
cBOOOIHAst SHEprus (mopsaka 10 Kkaji/MoJb), KOTOpast MOXKET ObITh UCIIOJIb30BaHA IS
CONpPSKEHUS C DHEPro3aTpaTHbIMU IpolleccaMHu: OMOCHHTE30M, TPaHCIOPTOM
BEILECTB, MBIIIIEYHBIM COKPAILIEHUEM U AP.

O macmrabax paborsl AT® cBUAETEILCTBYIOT CIEAYIOLINE HUMPBI: YETOBEK
3arpaurBaeT npuMmepHo 2300 KKajl SHEPTUH B CYTKH, YTO TpeOyeT paciierieHus: 166
Kr AT®. Ognako B opranusme coaepkurcs Bcero okoso 50 r AT®, nosromy kaxaas
MOJIEKYJIa JIOJDKHA pecuHTe3upoBatbes Oomee 3000 pa3 B cyrku [citation:2;
citation:10]. Ot0  obOecneuMBaeTcsi  HENPEPHIBHOM  pabOTOM  MEXaHU3MOB
OKHUCIHUTENBHOTO (hochopummpoBaHusi.

3. MUTOXOHAPUM — IHEPreTHYECKHE CTAHIMHU KJIETKHU

OCHOBHBIMM ~ HHEPreTUYECKHMMH CTAHLUUSAMH a’pOOHBIX KJIETOK CIIy)Kar
MUTOXOHAPUN — BHYTPHUKIIETOUHbIE OopraHeiibl pazmepoM 0,1-10 MKM, MOKpBITBIE
nByMs MeMOpaHamu. Bo BHyTpeHHeill MeMOpaHe MHUTOXOHIPHUH JIOKaJIM30BaHbI
(epMEHTHbIE  KOMIUIEKCHI  JbIXaTeNbHOW  I[€NH, KOTOpble  O0OECIEeYMBAIOT
TpaHc(opMaIiio SHEPTUN OKUCIICHUS MTUTATEIbHBIX BEHIECTB B DJIEKTPOXUMUYECKUIMI
IPaJIUEHT.

[Ipoutecc  oxucnautenbHOro  (HochHOpUTUPOBAHUS  BKIIOYAET  HECKOJBKO
KJIFOYEBBIX ATAmoB [citation:2; citation:6; citation:10]:

1. Oxkucienne cy0cTpaToB B 1MKJIE TPUKAPOOHOBBIX KUCIOT (LUKIIE

Kpe6Gca) c o6pa3zoBanueM BoccTaHOBIeHHBIX KoepmentoB (HAJIH).
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2. Ilepenoc 3nexkTpoHoB 1o jpixarensHo nenu or HAJIH k kucnopomy
gepe3 psiI MepeHOCUYUKOB ((hIaBOMPOTEH b, KOOH3UM Q, IIMTOXPOMBI).

3. Co3panne MPOTOHHOIO I'PAJMEHTAa — DHEPrUsl MEPEHOCA AICKTPOHOB
WCIIOJIB3YETCS JUIsl TICPEKauyMBaHUS TPOTOHOB M3 MaTpHKCa B MEKMEMOpaHHOE
IPOCTPAHCTBO.

4. Cunte3 AT® — oOparHbii TOK TpoTOHOB uepe3 ATd-cunrazy
comnpsixkeH ¢ pochopunupoBanrem AJ1D.

4. JIpIxaTe/ibHbI KOHTPOJIb U PeryJsilisi SHeProodMeHa

ConpsikeHre TPOLECCOB OKUCIEHHUS UM PochopunmpoBanus oOecrneynBaeTcs
MEXaHW3MOM JbIXareiapbHOro KOHTposss. Ecmm knetka He pacxonyer ATO,
koHueHTpauuss AJI® cumwxkaerca. B orcyrctBue AJId AT®D-cuHTa3za HE MOXKET
WCIIOIb30BaTh MPOTOHHBIA TPATUEHT, YTO TOPMO3HUT DJIEKTPOHHBIA TMEPEHOC H
okucienne HAJIH. Bo3nukaromiee Beicokoe cootHommenne HAJIH/HA I+ 3amennser
IUKJI TPUKAPOOHOBBIX KHUCIOT U moTpebieHue cyoctparoB. I HaoOOpOT, BBICOKHE
ckopocTu notpedaeHuss ATD cTUMyIUpPyOT YCBOCHHE MULLH U JbIXaTEJIbHYIO LEMb 110
TOMY K€ MEXaHU3MY.

5. Pazo0menne okuciaeHus u (pochopuiupoBaHus

Hekotopsie BemiecTBa crnocoOHBI (YHKIIMOHAIBHO Pa3IesiTh OKHCICHHE U
dhochoprmpoBaHre — OHHM HAa3bIBAIOTCS pa3o0IatommMu areaTaMu. OH 00J1er4aroT
MEPEHOC MPOTOHOB 4YE€pe3 BHYTPEHHIOH MeMOpaHy MUTOXOHApHUM B 00xon ATD-
CUHTA3bl, YTO IPUBOJIUT K PACCEMBAHUIO SHEPTUU B BUJIE TEILIA.

DU3MOJOTUUECKUM  pa300IAIOIIMM  areHTOM  SIBJIICTCS TEPMOTE€HHH —
MIPOTOHHBINA KaHaJl B MUTOXOHIPUSAX Oypoil ’KUPOBOW TKaHU. Byphlii ®up 0OHApPYKEH Y
HOBOPOXKJEHHBIX M JKMBOTHBIX, BHAJAIOIMIMX B CHOSYKY, U CIYXUT JUIs
TerooopazoBanus. Ilpu oxyaxkaeHuum opraHu3Ma HOPaApPEHAJUH aKTUBHPYET
JUTIONN3; O0pa3yroIINecs KXUPHBIC KUCIOThI PACMajaloTCs B JIBIXaTEIbHOW IENH U
OJTHOBPEMEHHO OTKpPBIBAIOT MPOTOHHBIM KaHaJl TEPMOTE€HUHA, YTO TE€HEPUPYET

sHepruto B ¢popme Teria 6e3 cunresa ATO.
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6. 3axurouenue

buosHepreTrka packpbiBaeT (yHIaMEHTAIbHBIC MEXaHW3MbBI MPEOOpa30OBaAHUS
SHEpPruM B KUBbIX cuctemax. llentpansHas ponp AT® kak yHUBEpcaabHOTO
MepeHOCYrKa, paboTa MUTOXOHAPHUATILHOM JIBIXaTEIHLHOM 1IETTH, CO3AaHNe MPOTOHHOTO
IpajiveHTa U €ro UCMoiab30BaHue s cuHTe3a AT® cocTaBiIIIOT OCHOBY KJIETOYHOTO
sHEeproooMeHa. MexaHU3Mbl JBIXaTEJbHOTO KOHTPOJISI M (PU3HOIOTHYECKOTO
pa3oOmieHust (TepMoreHe3) 00ECIEUMBAIOT TOHKYIO PETYJSIUI0 JHEPTeTHUECKOTO
MeTa0oNiM3Ma B COOTBETCTBUU C NOTPEOHOCTSIMHU opraHu3ma. lloHnmanue 3THX
MIPOIIECCOB MMEET KIIIOUYEBOE 3HAYCHHE TSI MEAUITMHBI (TTATOIOTHSI MUTOXOHIIPHHM,
OKMpEHME, a/lanTalrs K X0J01y) U (pyHAaMEHTaIbHOU OMOJIOTHH.
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«DEVELOPING SHORTHAND METHODS FOR SHARING PROTECTED
FILES»

The rapid development of digital technologies has significantly transformed the
way information is produced, stored, and transmitted across networks. In modern
society, digital communication has become an essential component of everyday
activities in business, education, government institutions, and personal
communication. With the increasing reliance on digital systems, the protection of
sensitive data has become a critical challenge. Confidential documents, intellectual
property, financial records, medical data, and other types of private information are
frequently exchanged through digital networks. However, these networks are often
exposed to security risks such as unauthorized access, data interception, cyberattacks,
and information leakage. For this reason, the development of reliable and efficient
methods for secure file sharing has become a central issue in information security
research.

Secure file sharing traditionally relies on complex encryption algorithms,
authentication protocols, and access control mechanisms. These technologies ensure
that only authorized users can access protected information and that the data remains
confidential during transmission. Although such methods provide a high level of

security, they can also introduce significant complexity for users and system
46



administrators. In many cases, secure communication requires multiple steps including
encryption, key exchange, authentication verification, and data integrity checks. These
processes can increase the time required for file transmission and may create usability
challenges for individuals who are not familiar with advanced security technologies.
As a result, researchers have begun exploring the concept of shorthand methods for
sharing protected files, which aim to simplify secure communication while maintaining
strong security guarantees.

Shorthand methods in the context of secure file sharing refer to compact and
efficient mechanisms that allow users to transmit protected information using
simplified representations or streamlined procedures. These methods are designed to
reduce the overhead associated with traditional encryption and security protocols
without compromising the confidentiality, integrity, and authenticity of the transmitted
data. In many cases, shorthand approaches rely on pre-established security
frameworks, automated encryption processes, and optimized data encoding techniques.
By reducing the complexity of security operations, these methods can improve the
efficiency of file sharing systems while making them more accessible to a wider range
of users.

One of the key challenges in secure file sharing is the protection of data during
transmission across potentially insecure networks. When files are transmitted over the
internet, they may pass through multiple intermediate servers and network devices.
During this process, malicious actors may attempt to intercept or manipulate the
transmitted data. Encryption plays a crucial role in preventing such attacks by
converting readable information into an unreadable format that can only be deciphered
by authorized recipients. Modern encryption techniques such as symmetric encryption
and asymmetric encryption provide strong protection for digital communications.
However, the implementation of these techniques often requires careful key
management and secure key distribution.

Shorthand methods can simplify the encryption process by automating many of
the underlying security operations. For example, automated encryption systems can

generate temporary encryption keys and embed them within secure communication
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channels. These systems may use token-based access mechanisms or secure links that
contain encoded information about the encryption parameters. When a recipient
accesses the link or token, the system automatically verifies the user's identity and
decrypts the protected file if the authentication process is successful. This approach
reduces the need for manual key exchange and simplifies the overall process of secure
file sharing.

Another important aspect of shorthand methods for protected file sharing is the
use of compact data representations. In traditional systems, files are often transmitted
in their original size and structure, which may require significant bandwidth and
processing resources. Shorthand methods can utilize data compression techniques,
encoded identifiers, and optimized file structures to reduce the size of transmitted data
while preserving its integrity. These techniques not only improve the efficiency of file
transmission but also reduce the risk of data exposure by minimizing the amount of
information that is directly accessible during transmission.

Cloud computing platforms have also contributed to the development of
shorthand methods for secure file sharing. Cloud services allow users to store and
distribute files through centralized infrastructures that provide built-in security features
such as encryption, access control, and activity monitoring. Many modern cloud
systems generate secure sharing links that contain encoded information about file
permissions, expiration times, and access restrictions. These links function as
shorthand representations of complex security configurations, enabling users to share
protected files with minimal effort. At the same time, the cloud platform ensures that
the underlying security mechanisms remain active and effective.

Another promising approach in shorthand secure file sharing involves the use of
blockchain technology. Blockchain systems provide decentralized and tamper-resistant
data structures that can be used to verify the authenticity and integrity of shared files.
In blockchain-based file sharing systems, shorthand identifiers or cryptographic hashes
can represent entire files or datasets. When a user receives such an identifier, they can

verify the authenticity of the corresponding file by comparing its hash value with the
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value stored in the blockchain ledger. This approach provides a high level of trust and
transparency in secure data exchange.

Artificial intelligence and machine learning technologies are also beginning to
influence the development of shorthand security methods. Intelligent systems can
analyze patterns of user behavior, network traffic, and file access activities to detect
potential security threats. By integrating machine learning algorithms into secure file
sharing platforms, developers can create adaptive security systems that automatically
adjust encryption levels, authentication requirements, and access controls based on
real-time risk assessments. These systems can generate shorthand security tokens or
simplified authentication processes that maintain strong protection while reducing user
complexity.

Despite the advantages of shorthand methods, several challenges remain in their
implementation. One major concern is the potential reduction of security due to
excessive simplification. If shorthand mechanisms are not carefully designed, attackers
may exploit weaknesses in the simplified procedures to gain unauthorized access to
protected information. Therefore, it is essential to ensure that shorthand methods
maintain the fundamental principles of information security, including confidentiality,
integrity, authentication, and non-repudiation.

Another challenge involves interoperability between different security systems
and platforms. In many organizations, secure file sharing must occur across multiple
software environments, operating systems, and communication networks. Shorthand
methods must therefore be compatible with existing security standards and protocols
in order to function effectively in diverse technological environments. Standardization
efforts and open security frameworks play an important role in achieving this
compatibility.

User awareness and education also play a crucial role in the successful adoption
of shorthand secure file sharing methods. Even the most advanced security
technologies can become ineffective if users do not understand how to use them
properly. For example, users may accidentally share protected files with unauthorized

recipients or fail to recognize phishing attempts that mimic legitimate sharing links. To
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address this issue, organizations must combine technological solutions with user
training programs that emphasize safe digital communication practices.

The future development of shorthand methods for sharing protected files is
closely connected with the evolution of digital security technologies. As cyber threats
continue to grow in sophistication, researchers and engineers must develop innovative
approaches that balance security, efficiency, and usability. Emerging technologies such
as quantum cryptography, zero-knowledge proofs, and secure multi-party computation
may further enhance the capabilities of secure file sharing systems. These technologies
have the potential to create highly secure communication frameworks that allow users
to exchange protected information using extremely compact and efficient
representations.

In conclusion, the growing importance of digital communication has created an
urgent need for secure and efficient methods of sharing protected files. Traditional
security mechanisms provide strong protection but often introduce significant
complexity for users and system administrators. Shorthand methods represent a
promising solution by simplifying secure file sharing processes while preserving
essential security features. Through the integration of automated encryption, compact
data encoding, cloud-based security infrastructures, blockchain verification systems,
and intelligent security algorithms, shorthand methods can significantly improve the
efficiency and accessibility of secure communication systems.
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«SCREEN SHARING SYSTEM BASED ON REMOTE DESKTOP
PROTOCOL (RDP)»

The rapid development of information technologies has significantly
transformed the way people communicate, work, and collaborate. One of the most
important innovations in modern computer networks is the ability to access and control
computers remotely. Remote access technologies allow users to connect to computers
located in different physical locations and interact with them as if they were sitting
directly in front of the device. Among the various technologies used for remote access,
screen sharing systems based on the Remote Desktop Protocol have become
particularly important in business, education, technical support, and remote
collaboration environments. These systems allow users to view and control a remote
computer's screen in real time through a network connection, making it possible to
perform tasks, solve technical problems, and collaborate efficiently across long
distances.

Screen sharing technology refers to the process of transmitting the graphical
output of one computer to another device over a network. In this process, the host
computer captures the contents of its display and sends that information to a client
device where it is rendered for the user. The client device may also transmit keyboard
and mouse inputs back to the host system, allowing the user to interact with the remote
computer. This interaction creates an environment in which the user can operate

applications, manage files, and perform administrative tasks remotely. Screen sharing
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systems are particularly valuable in situations where physical access to a computer is
not possible or practical.

The Remote Desktop Protocol, commonly known as RDP, is one of the most
widely used protocols for implementing remote desktop and screen sharing systems.
Originally developed by Microsoft, RDP provides a secure communication framework
that allows users to connect to another computer through a network and interact with
its graphical interface. The protocol is designed to transmit screen data, keyboard
inputs, mouse movements, and other interaction signals between the client and the host
machine. RDP is widely used in corporate networks, cloud infrastructures, and remote
work environments because it provides reliable performance, efficient data
compression, and strong security features.

A screen sharing system based on the Remote Desktop Protocol operates through
a client-server architecture. In this architecture, the remote computer acts as the server
while the user's device acts as the client. The server runs a remote desktop service that
listens for incoming connection requests from authorized clients. When a connection
request is received, the system verifies the user's credentials and establishes a secure
communication channel between the client and the server. Once the connection is
established, the server begins transmitting graphical updates of the desktop
environment to the client device. At the same time, the client device sends user input
commands back to the server, allowing full control of the remote computer.

One of the key advantages of RDP-based screen sharing systems is their
efficiency in transmitting graphical data. Instead of sending raw video data of the
screen, the protocol analyzes screen changes and transmits only the parts of the display
that have been modified. This technique significantly reduces network bandwidth
usage and improves system performance. Compression algorithms further optimize the
transmission process by reducing the size of graphical data before it is sent across the
network. As a result, users can experience smooth remote desktop interaction even over
relatively slow internet connections.

Security is a critical aspect of screen sharing systems, particularly when sensitive

data is transmitted over public networks. Remote Desktop Protocol includes several
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security mechanisms designed to protect communication between the client and server.
These mechanisms include encryption, authentication, and access control. Encryption
ensures that all transmitted data is converted into a secure format that cannot be easily
intercepted or understood by unauthorized parties. Authentication mechanisms verify
the identity of users attempting to connect to the remote system, preventing
unauthorized access. Access control policies allow administrators to define which users
are permitted to establish remote desktop connections and what level of control they
are granted.

Modern screen sharing systems based on RDP often incorporate additional
security features such as network-level authentication and multi-factor authentication.
Network-level authentication requires users to authenticate themselves before a full
remote desktop session is established. This approach reduces the risk of malicious
attacks by preventing unauthorized users from interacting with the remote desktop
interface. Multi-factor authentication further enhances security by requiring users to
provide multiple forms of verification, such as passwords, security tokens, or biometric
identification. These additional layers of protection are particularly important in
enterprise environments where sensitive corporate data must be safeguarded against
cyber threats.

Another important aspect of RDP-based screen sharing systems is their ability
to support multiple devices and operating environments. Modern remote desktop
solutions allow users to connect to remote systems using personal computers, laptops,
tablets, and even smartphones. This flexibility enables employees to work from
virtually any location while maintaining access to their organization's computing
resources. In addition, many remote desktop platforms support cross-platform
connectivity, allowing devices running different operating systems to communicate
effectively. This capability is especially valuable in heterogeneous computing
environments where different types of hardware and software coexist.

Screen sharing systems are widely used in technical support services. IT
specialists frequently rely on remote desktop technologies to diagnose and resolve

computer problems without physically visiting the user's location. Through a screen
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sharing session, the technician can view the user's desktop, identify software issues,
configure system settings, and install updates remotely. This approach saves time and
reduces operational costs for both service providers and customers. It also allows
organizations to provide technical assistance to users located in different geographical
regions.

Education is another field where screen sharing systems have become
increasingly important. In online learning environments, instructors often use screen
sharing tools to demonstrate software applications, present educational materials, and
guide students through complex tasks. Students can observe the instructor's screen in
real time and follow along with the demonstrated procedures. In some cases, screen
sharing systems also allow students to share their own screens with instructors for
feedback and assistance. This interactive approach enhances the effectiveness of
remote education and supports collaborative learning experiences.

Remote work environments have also contributed to the growing importance of
screen sharing technologies. Many organizations have adopted flexible work
arrangements that allow employees to work from home or from remote locations.
Screen sharing systems enable employees to access office computers, collaborate with
colleagues, and participate in virtual meetings without being physically present in the
workplace. By providing secure and efficient remote access to corporate resources,
RDP-based systems help organizations maintain productivity and continuity in
distributed work environments.

Despite the numerous advantages of screen sharing systems based on Remote
Desktop Protocol, several challenges must be addressed to ensure optimal performance
and security. One of the main challenges is network latency, which can affect the
responsiveness of remote desktop interactions. High latency may cause delays between
user input and system response, making remote operations less efficient. To address
this issue, modern RDP implementations use advanced compression techniques and
adaptive streaming algorithms that adjust data transmission based on network

conditions.
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Another challenge involves protecting remote desktop systems from cyber
threats such as unauthorized access, brute-force attacks, and malware infiltration.
Attackers often target remote desktop services because they provide direct access to
computer systems. To mitigate these risks, organizations must implement strong
password policies, enable multi-factor authentication, and regularly update system
software to address security vulnerabilities. Network firewalls and intrusion detection
systems can also be used to monitor remote desktop traffic and detect suspicious
activities.

The future development of screen sharing systems based on Remote Desktop
Protocol is closely linked to advancements in networking technologies and cloud
computing infrastructures. High-speed internet connections, including fiber-optic
networks and 5G wireless technology, will significantly improve the performance of
remote desktop systems by reducing latency and increasing bandwidth. Cloud-based
remote desktop platforms will allow organizations to deploy scalable virtual desktop
environments that can be accessed from anywhere in the world. These cloud solutions
will further simplify system management and enhance the accessibility of remote
computing resources.
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«INCIDENT RESPONSE AND DIGITAL FORENSICS SYSTEM»

The rapid expansion of digital technologies and the increasing dependence on
computer networks have created new opportunities for innovation, communication,
and information exchange. At the same time, this technological growth has also
introduced numerous cybersecurity challenges. Organizations today face a wide range
of cyber threats including data breaches, malware infections, insider threats, phishing
attacks, and advanced persistent threats. These incidents can lead to serious
consequences such as financial losses, reputational damage, legal liabilities, and
disruption of business operations. As a result, the development of effective systems for
incident response and digital forensics has become an essential component of modern
cybersecurity strategies.

Incident response refers to the organized approach used by organizations to
detect, analyze, contain, and recover from cybersecurity incidents. It involves a
structured process that enables security teams to respond quickly and efficiently when
suspicious activities or security breaches occur. The primary goal of incident response
1s to minimize the damage caused by cyberattacks, protect sensitive information, and
restore normal operations as soon as possible. A well-designed incident response
system provides clear procedures, defined roles and responsibilities, and technical tools
that help organizations manage security incidents effectively.

Digital forensics is closely related to incident response and focuses on the
identification, preservation, analysis, and presentation of digital evidence. Digital

forensics techniques are used to investigate cybercrimes, determine the origin of
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security breaches, and collect evidence that can be used in legal proceedings. This field
combines knowledge from computer science, cybersecurity, and law enforcement to
ensure that digital evidence is collected and analyzed in a reliable and legally
acceptable manner. Digital forensics investigators examine data stored on computers,
servers, mobile devices, network logs, and cloud environments in order to reconstruct
events and identify the individuals or systems responsible for a cyber incident.

An incident response and digital forensics system integrates both reactive and
investigative capabilities within a single framework. Such systems are designed to
detect security threats, respond to incidents in real time, and support detailed forensic
investigations after the event has occurred. These systems often include monitoring
tools, log analysis platforms, intrusion detection mechanisms, and forensic analysis
software. By combining these technologies, organizations can improve their ability to
detect suspicious activities, respond quickly to security incidents, and collect accurate
evidence for further investigation.

One of the most important components of an incident response system is the
ability to detect potential security threats. Modern organizations generate large
volumes of network traffic and system activity logs every day. Within this massive
amount of data, signs of malicious activity may appear in the form of unusual network
connections, unauthorized access attempts, abnormal system behavior, or suspicious
file modifications. Security monitoring systems analyze these data streams to identify
patterns that may indicate a potential cyberattack. Automated detection technologies
such as intrusion detection systems and security information and event management
platforms play a critical role in identifying security incidents in real time.

Once a potential security incident has been detected, the incident response
process moves to the analysis phase. During this phase, cybersecurity specialists
examine the available information in order to determine the nature and severity of the
incident. They analyze system logs, network traffic, user activity records, and other
relevant data sources to understand how the incident occurred and which systems may
have been affected. This analysis helps security teams determine whether the event

represents a genuine security threat or a false alarm. Accurate analysis is essential
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because it allows organizations to allocate resources effectively and focus on incidents
that require immediate attention.

Containment is another crucial stage in the incident response process. The goal
of containment is to prevent the spread of the attack and limit the damage caused by
the incident. For example, if a compromised computer is detected within a network, it
may be temporarily isolated from other systems to prevent the attacker from gaining
access to additional resources. In some cases, network administrators may disable
compromised user accounts, block malicious IP addresses, or shut down vulnerable
services in order to stop the attack from continuing. Effective containment strategies
are essential for protecting critical infrastructure and sensitive data during a
cybersecurity incident.

After the incident has been contained, the recovery phase begins. During
recovery, the affected systems are restored to their normal operational state. This
process may involve removing malicious software, repairing damaged system files,
restoring data from secure backups, and implementing additional security measures to
prevent similar attacks in the future. Recovery activities must be carefully managed to
ensure that systems are fully secure before they are returned to production
environments. In many cases, security teams perform extensive testing and monitoring
to confirm that the threat has been completely eliminated.

Digital forensics plays a critical role throughout the incident response process.
While incident response focuses on managing the immediate impact of a cyberattack,
digital forensics provides the tools and techniques necessary to investigate the incident
in detail. Forensic investigators analyze digital evidence in order to reconstruct the
sequence of events that led to the security breach. This process often involves
examining hard drives, memory dumps, network packets, system logs, and application
data. By carefully analyzing these sources of information, investigators can identify
the attack methods used by the intruder and determine how the security defenses were
bypassed.

An essential principle of digital forensics is the preservation of evidence. Digital

evidence must be collected in a way that ensures its integrity and authenticity. If the
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evidence is altered or corrupted during the investigation process, it may lose its value
in legal proceedings. For this reason, forensic investigators use specialized tools and
procedures to create exact copies of digital storage devices and analyze those copies
rather than the original data. This approach ensures that the original evidence remains
unchanged and can be presented in court if necessary.

Another important aspect of digital forensics is the documentation of
investigative procedures. Every step taken during a forensic investigation must be
carefully recorded, including the methods used to collect evidence, the tools used for
analysis, and the findings discovered during the investigation. Proper documentation
helps establish a clear chain of custody for digital evidence and ensures that the
investigative process is transparent and reproducible. This level of documentation is
essential when digital evidence is used in criminal investigations or legal disputes.

Incident response and digital forensics systems are increasingly supported by
advanced technologies such as automation, artificial intelligence, and machine
learning. Automated incident response systems can analyze large volumes of security
data and respond to certain types of threats without requiring manual intervention. For
example, automated systems may block suspicious network traffic, isolate
compromised devices, or trigger alerts for security analysts. Machine learning
algorithms can also be used to detect unusual patterns of system activity that may
indicate the presence of cyber threats. These intelligent systems help security teams
identify and respond to incidents more quickly and efficiently.

Cloud computing environments have also introduced new challenges and
opportunities for incident response and digital forensics. Many organizations now store
critical data and run applications within cloud infrastructures managed by external
service providers. While cloud platforms offer flexibility and scalability, they also
require new approaches to security monitoring and forensic investigation. Incident
response teams must be able to analyze cloud logs, monitor virtual machines, and
investigate security incidents that occur within distributed cloud environments. Cloud

service providers often provide specialized tools and APIs that allow security
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professionals to collect forensic evidence and respond to incidents within cloud
systems.

Despite significant advancements in cybersecurity technologies, incident
response and digital forensics systems continue to face several challenges. One major
challenge is the increasing sophistication of cyberattacks. Modern attackers often use
advanced techniques such as encryption, anonymization networks, and fileless
malware to hide their activities and avoid detection. These techniques make it more
difficult for security teams to identify and analyze malicious activities within complex
network environments. As a result, continuous research and development are required
to improve detection capabilities and forensic analysis methods.
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«BRUTE FORCE ATTACK SECURITY»

In the modern digital era, information systems and online services have become
essential components of everyday life. Organizations, businesses, governments, and
individuals rely heavily on computer networks, cloud services, and web applications
for communication, data storage, financial transactions, and many other activities. As
digital technologies continue to evolve, cybersecurity has become one of the most
critical challenges faced by modern society. Among the various types of cyberattacks
that threaten information systems, brute force attacks represent one of the most
common and persistent methods used by attackers to gain unauthorized access to
protected resources. Understanding brute force attacks and developing effective
security measures against them is therefore an important aspect of modern
cybersecurity strategies.

A brute force attack is a type of cyberattack in which an attacker attempts to gain
access to a system, account, or encrypted data by systematically trying a large number
of possible combinations until the correct one is found. In most cases, brute force
attacks are used to guess passwords, encryption keys, or authentication tokens. The
term “brute force” reflects the nature of the attack, which relies on computational
power and persistence rather than sophisticated techniques or vulnerabilities in
software. Although brute force attacks are relatively simple in concept, they can be
highly effective when weak passwords or insufficient security mechanisms are used.

Brute force attacks are commonly directed at login systems that require a

username and password for authentication. In such cases, the attacker repeatedly
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submits different password combinations for a specific account in an attempt to
discover the correct credentials. If the password is short, predictable, or based on
commonly used words, the attacker may be able to identify the correct combination
within a relatively short period of time. Automated tools and scripts allow attackers to
generate thousands or even millions of password attempts per second, especially when
targeting poorly protected systems.

There are several variations of brute force attacks that attackers use depending
on their objectives and the characteristics of the target system. One common variation
1s the simple brute force attack, in which the attacker systematically tries every possible
combination of characters until the correct password is found. Although this method
can eventually succeed, it may require a significant amount of time and computational
resources if the password is long and complex. Another variation is the dictionary
attack, which involves using a predefined list of common words, phrases, and
frequently used passwords. Since many users create passwords based on familiar words
or simple patterns, dictionary attacks can often identify valid passwords more quickly
than pure brute force attempts.

Another widely used technique is the hybrid attack, which combines elements of
brute force and dictionary attacks. In this approach, attackers start with a list of
common words and then modify them by adding numbers, symbols, or variations in
capitalization. For example, an attacker may attempt variations such as adding digits
at the end of a word or replacing letters with similar-looking numbers. These variations
reflect common password creation habits among users and significantly increase the
probability of a successful attack.

Credential stuffing is another form of attack related to brute force methods. In
credential stuffing attacks, attackers use previously leaked username and password
combinations obtained from data breaches. These credentials are automatically tested
across multiple websites and services in the hope that users have reused the same
passwords for different accounts. Since many individuals reuse passwords across
multiple platforms, credential stuffing attacks can be highly effective and may lead to

widespread account compromise.
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The success of brute force attacks largely depends on the strength of the
passwords used by system users. Weak passwords significantly increase the
vulnerability of systems to brute force attacks. Passwords that are short, simple, or
based on personal information such as names, birthdays, or common words can often
be guessed quickly by automated attack tools. Conversely, long and complex
passwords that include a combination of uppercase letters, lowercase letters, numbers,
and special characters greatly increase the number of possible combinations that an
attacker must test. This increased complexity makes brute force attacks far less
practical.

To protect information systems from brute force attacks, organizations must
implement strong authentication mechanisms and security policies. One of the most
effective defenses is the enforcement of strong password policies that require users to
create complex and unique passwords. These policies may specify minimum password
length, the use of multiple character types, and restrictions on commonly used
passwords. By increasing password complexity, organizations can significantly reduce
the likelihood of successful brute force attacks.

Account lockout mechanisms represent another important security measure
against brute force attacks. In this approach, a system temporarily locks a user account
after a certain number of failed login attempts. This prevents attackers from
continuously submitting password guesses without interruption. For example, after five
unsuccessful login attempts, the account may be locked for a specific period of time or
until it 1s manually unlocked by the system administrator. While account lockout
policies can effectively stop automated attacks, they must be carefully configured to
avoid unintended disruptions for legitimate users.

Multi-factor authentication provides an additional layer of protection against
brute force attacks. In a multi-factor authentication system, users must provide more
than one form of verification to access their accounts. In addition to a password, the
user may be required to enter a temporary code sent to a mobile device, confirm a

biometric identifier such as a fingerprint, or use a hardware security token. Even if an
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attacker successfully guesses a password through a brute force attack, they will not be
able to access the account without the additional authentication factor.

Another important defense against brute force attacks is the use of rate limiting
and monitoring systems. Rate limiting restricts the number of login attempts that can
be made within a specific time period from a particular IP address or device. If too
many login attempts occur within a short time frame, the system may temporarily block
further attempts from that source. Security monitoring tools also analyze login activity
patterns to detect suspicious behavior such as repeated login attempts from unusual
locations or automated scripts. When suspicious activity is detected, security teams can
take immediate action to protect the affected accounts.

Encryption technologies also play a critical role in protecting sensitive
information from brute force attacks. When passwords are stored in secure systems,
they should never be stored in plain text format. Instead, they are processed using
cryptographic hashing algorithms that convert the password into a unique mathematical
representation. Even if an attacker gains access to the password database, the hashed
values cannot be easily converted back into the original passwords. Modern systems
also use techniques such as salting, which adds random data to each password before
hashing, further increasing resistance to brute force attacks.

Despite the availability of various security measures, brute force attacks remain
a significant threat to many online systems. Attackers continuously develop new tools
and strategies to bypass security protections and exploit weak authentication systems.
For example, distributed brute force attacks use networks of compromised computers
known as botnets to distribute login attempts across multiple devices. This technique
allows attackers to bypass rate limiting restrictions and makes detection more difficult.

The increasing use of cloud services and internet-connected devices has also
expanded the potential attack surface for brute force attacks. Many modern systems
such as web applications, remote desktop services, and Internet of Things devices rely
on password-based authentication. If these systems are not properly secured, they may

become attractive targets for attackers seeking unauthorized access. As a result,
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cybersecurity professionals must continuously monitor systems, update security
configurations, and educate users about safe password practices.

User awareness plays a crucial role in preventing brute force attacks. Many
security incidents occur not because of advanced hacking techniques but because users
choose weak passwords or reuse the same credentials across multiple services.
Educational programs that teach users about strong password creation, password
managers, and the importance of multi-factor authentication can significantly reduce
the risk of successful attacks.

The future of brute force attack prevention will likely involve greater integration
of artificial intelligence and machine learning technologies. Intelligent security
systems can analyze login behavior patterns, detect anomalies, and automatically block
suspicious activities before they lead to successful attacks. These systems can also
adapt to new attack strategies and continuously improve their ability to identify
malicious behavior.
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«CENTRALISED AUTHENTICATION SERVICE SYSTEM»

In the modern digital world, organizations increasingly rely on complex
information systems that involve multiple applications, services, and platforms.
Employees, students, administrators, and other users often need to access various
digital resources such as databases, cloud platforms, enterprise applications, and
internal networks. Managing user identities and access permissions across these
different systems can be challenging and inefficient if each service requires its own
separate authentication mechanism. As a result, centralized authentication service
systems have emerged as an important solution for simplifying user management,
improving security, and enhancing the overall efficiency of information systems.

A centralized authentication service system is a security architecture in which
user authentication is managed through a single central authority rather than being
handled separately by individual applications or services. In this model, users
authenticate themselves once through a central authentication server, which verifies
their identity and grants access to multiple services within the system. This approach
reduces the need for users to maintain multiple usernames and passwords and
simplifies the process of identity verification across large and complex digital
infrastructures.

Centralized authentication systems are commonly used in corporate
environments, educational institutions, government organizations, and cloud
computing platforms. These systems allow administrators to manage user accounts,

access privileges, and authentication policies from a single location. By consolidating
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authentication processes, organizations can maintain consistent security standards and
reduce the risk of unauthorized access caused by inconsistent authentication
mechanisms across different systems.

One of the key concepts associated with centralized authentication systems is
single sign-on technology. Single sign-on allows users to log in once and gain access
to multiple applications without being required to authenticate again for each service.
After the initial authentication process, the system issues a secure token or session
identifier that can be used by other applications to verify the user's identity. This
mechanism improves user convenience and reduces the number of login procedures
required during daily operations. At the same time, single sign-on can improve security
by reducing the likelihood that users will create weak passwords or reuse credentials
across different services.

The architecture of a centralized authentication service system typically includes
several key components. The central authentication server plays the most important
role in the system by verifying user credentials and managing authentication sessions.
This server stores user account information, including usernames, encrypted
passwords, and authentication policies. When a user attempts to access a protected
application, the application redirects the authentication request to the central
authentication server. The server then verifies the provided credentials and determines
whether the user is authorized to access the requested service.

Another important component of centralized authentication systems is the
directory service. Directory services store structured information about users, groups,
roles, and access permissions within the organization. This information allows the
authentication system to determine which resources each user is permitted to access.
Directory services often use standardized protocols such as Lightweight Directory
Access Protocol to manage identity information efficiently. By storing user information
in a centralized directory, organizations can easily update user permissions and apply
consistent access control policies across multiple systems.

Authentication tokens are also widely used in centralized authentication systems.

When a user successfully authenticates with the central server, the system generates a
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secure authentication token that represents the user's verified identity. This token is
then transmitted to other services that require authentication. Instead of requesting the
user's password again, these services validate the authentication token to confirm that
the user has already been authenticated by the central system. This approach
significantly improves performance and reduces the risk associated with transmitting
sensitive credentials multiple times.

Security is one of the most important advantages of centralized authentication
systems. By managing authentication processes through a single system, organizations
can implement strong security measures that protect all connected applications
simultaneously. For example, administrators can enforce strict password policies,
enable multi-factor authentication, and monitor authentication activities from a central
location. If suspicious activity is detected, security teams can quickly investigate the
issue and take appropriate actions such as disabling compromised accounts or updating
authentication policies.

Multi-factor authentication 1is frequently integrated into centralized
authentication systems to provide additional protection against unauthorized access. In
a multi-factor authentication environment, users must provide multiple forms of
verification before gaining access to the system. These factors may include something
the user knows, such as a password, something the user possesses, such as a mobile
device or security token, or something the user is, such as a fingerprint or facial
recognition. By combining multiple authentication factors, centralized authentication
systems significantly reduce the risk of account compromise caused by stolen or
guessed passwords.

Centralized authentication systems also improve system administration and
management efficiency. Without centralized authentication, administrators must
manage user accounts separately in each application or service. This approach
increases administrative workload and makes it difficult to maintain consistent access
policies. In contrast, centralized systems allow administrators to create, modify, or

disable user accounts from a single interface. When an employee leaves an organization
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or changes roles, administrators can quickly update the user's access privileges across
all connected systems.

Another important advantage of centralized authentication systems is their
ability to provide detailed logging and monitoring capabilities. Authentication servers
record information about login attempts, successful authentications, failed login
attempts, and other security-related events. These logs allow security professionals to
detect unusual activity patterns that may indicate attempted cyberattacks. For example,
repeated failed login attempts from a specific location may suggest that an attacker is
attempting to perform a brute force attack on user accounts. Early detection of such
activities allows organizations to take preventive measures before security incidents
occur.

Centralized authentication systems are also widely used in cloud computing
environments. Many organizations rely on cloud services for data storage, application
hosting, and collaboration platforms. Cloud providers often offer identity and access
management solutions that function as centralized authentication systems for cloud
resources. These systems allow organizations to manage user access to cloud
applications, virtual machines, and storage services through a unified authentication
platform. Integration between on-premises systems and cloud identity services further
enhances flexibility and scalability.

Despite the many advantages of centralized authentication systems, several
challenges must be considered when implementing this architecture. One of the
primary concerns is the potential for a single point of failure. Since the authentication
server is responsible for verifying user identities across the entire system, a failure or
compromise of this server could disrupt access to all connected services. To address
this risk, organizations often implement redundant authentication servers and failover
mechanisms that ensure continuous availability of authentication services.

Another challenge involves protecting the centralized authentication
infrastructure from cyberattacks. Attackers may attempt to target authentication servers
because they represent a gateway to multiple systems and resources. To protect against

such threats, organizations must implement strong security measures such as network
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segmentation, intrusion detection systems, encryption of authentication data, and
regular security audits. Continuous monitoring and timely software updates are also
essential for maintaining the security of authentication infrastructure.

User privacy and data protection are additional considerations when designing
centralized authentication systems. Authentication servers store sensitive user
information, including personal identification data and authentication credentials.
Organizations must ensure that this information is stored and processed in accordance
with relevant data protection regulations and cybersecurity standards. Encryption,
access control mechanisms, and secure communication protocols help protect user data
from unauthorized access and potential data breaches.

The future development of centralized authentication systems is closely
connected with emerging technologies such as biometric authentication, blockchain-
based identity management, and artificial intelligence. Biometric authentication
methods such as fingerprint recognition, facial recognition, and voice identification are
becoming increasingly common in modern authentication systems. These technologies
provide convenient and secure alternatives to traditional password-based
authentication methods.
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«HANDWRITTEN PATTERN RECOGNITION SYSTEM»

The rapid advancement of digital technologies has transformed the way humans
interact with machines and process information. Among the various fields in computer
science and artificial intelligence, pattern recognition has become a critical area for
automating tasks that require understanding and interpreting human-generated data.
Handwritten pattern recognition systems, in particular, focus on the identification,
classification, and interpretation of handwritten characters, symbols, and texts. These
systems have widespread applications in fields such as banking, postal services,
education, document digitization, and forensic analysis. By automating the process of
recognizing handwritten inputs, these systems significantly improve -efficiency,
accuracy, and accessibility of information processing.

Handwritten pattern recognition is a branch of pattern recognition that deals
specifically with identifying characters or symbols produced manually by humans.
Unlike printed text recognition, handwritten recognition is more challenging due to
variations in writing styles, pen pressures, shapes, sizes, orientations, and connectivity
between characters. These variations introduce a high level of complexity, requiring
sophisticated algorithms and machine learning techniques to accurately interpret the
data. Successful handwritten recognition systems are capable of learning patterns from
multiple examples and generalizing them to recognize previously unseen inputs with
high accuracy.

The architecture of a handwritten pattern recognition system typically involves

several stages, including data acquisition, preprocessing, feature extraction,
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classification, and post-processing. The first stage, data acquisition, involves capturing
handwritten inputs through devices such as scanners, digital pens, or touchscreens. The
quality of acquired data directly impacts the performance of recognition systems,
making it essential to use high-resolution input devices that minimize noise and
distortion. In online recognition systems, digital pens or styluses can capture dynamic
information such as writing speed, pressure, and stroke order, which can enhance
recognition accuracy.

Preprocessing is the next critical stage in handwritten pattern recognition.
Preprocessing techniques aim to improve the quality of input data and reduce variations
that may negatively affect recognition performance. Common preprocessing steps
include noise removal, binarization, normalization, thinning, and skew correction.
Noise removal eliminates random variations or unwanted marks in the input image,
while binarization converts grayscale or color images into black-and-white images to
simplify further processing. Normalization adjusts the size and aspect ratio of
characters to a standard format, ensuring consistency in feature extraction. Thinning
reduces character strokes to a single-pixel width, and skew correction aligns characters
to correct any rotational deviations.

Feature extraction is a fundamental component of handwritten pattern
recognition systems. This stage involves transforming raw input data into a set of
descriptive attributes or features that can be used for classification. Feature extraction
techniques can be broadly categorized into structural, statistical, and hybrid methods.
Structural features analyze the geometric properties of characters, such as stroke
direction, junctions, endpoints, loops, and intersections. Statistical features focus on
pixel distributions, histograms of oriented gradients, zoning techniques, and contour-
based representations. Hybrid approaches combine both structural and statistical
features to achieve higher recognition accuracy by capturing complementary
information about the handwriting.

Classification is the stage in which extracted features are used to identify the
character or symbol represented by the input. Various machine learning and pattern

recognition algorithms are applied for classification purposes. Traditional approaches
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include k-nearest neighbors, support vector machines, and hidden Markov models,
which have been widely used in offline and online handwritten recognition systems. In
recent years, deep learning techniques, particularly convolutional neural networks,
have become dominant in handwritten pattern recognition due to their ability to
automatically learn hierarchical features from raw input data. Deep neural networks
have demonstrated significant improvements in recognition accuracy, particularly in
large-scale datasets with diverse handwriting styles.

Post-processing plays a vital role in enhancing the performance and reliability
of handwritten pattern recognition systems. Post-processing involves applying context-
based corrections, language models, or dictionaries to refine the output generated by
the classifier. For example, in handwritten text recognition, language models can
ensure that the recognized sequence of words follows syntactic and semantic rules,
reducing errors caused by ambiguous characters or misclassified strokes. Spell-
checking algorithms, grammar analysis, and word frequency statistics can also improve
the overall quality of the recognized text.

Handwritten pattern recognition systems have numerous practical applications
across various industries. In banking, automated systems are used to process
handwritten checks, enabling faster and more accurate financial transactions. Postal
services utilize handwritten recognition to read addresses on envelopes, reducing
manual sorting efforts. Educational institutions implement these systems to digitize
student responses in examinations and forms, facilitating efficient grading and record
keeping. In historical research and archival management, handwritten recognition
systems are used to digitize old manuscripts, letters, and documents, making them
accessible for preservation and study.

Security and forensic applications also benefit from handwritten pattern
recognition technologies. In forensic investigations, handwriting analysis is often
employed to verify the authenticity of signatures and detect forgeries. By combining
pattern recognition techniques with statistical analysis, forensic experts can evaluate

the consistency of writing styles and identify suspicious variations. Handwriting-based
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biometric systems are another area of interest, where individual writing patterns are
used as unique identifiers for authentication and access control.

Despite significant advancements, handwritten pattern recognition systems face
ongoing challenges. Variability in handwriting across individuals remains a major
obstacle, as different people may write the same character in widely different ways.
Factors such as writing speed, writing instrument, surface texture, and cultural
differences in script styles contribute to these variations. Systems must be robust
enough to handle these discrepancies while maintaining high accuracy. Additionally,
recognition of cursive handwriting, connected scripts, and mixed writing styles
presents further complexity for both offline and online recognition systems.

The integration of artificial intelligence, deep learning, and neural networks has
provided substantial improvements in overcoming these challenges. Convolutional
neural networks are particularly effective in learning spatial hierarchies of features,
enabling accurate recognition of complex and variable handwriting patterns. Recurrent
neural networks, especially long short-term memory models, are applied to sequential
handwriting data in online recognition systems, capturing temporal dependencies and
stroke sequences. These advanced approaches enable recognition systems to adapt to
diverse writing styles and maintain high accuracy even in challenging scenarios.

Data augmentation and large-scale datasets are essential for training robust
handwritten pattern recognition systems. By incorporating diverse handwriting
samples from multiple individuals, systems can learn to generalize across variations in
style, size, orientation, and stroke formation. Synthetic data generation and
augmentation techniques, such as rotation, scaling, noise injection, and distortion,
further improve the system’s ability to handle real-world variability. Benchmark
datasets such as MNIST, IAM, and RIMES have been instrumental in developing and
evaluating modern handwritten recognition algorithms.

The deployment of handwritten pattern recognition systems also requires
consideration of computational efficiency and scalability. Large-scale document
processing, real-time online recognition, and mobile applications demand algorithms

that are both accurate and computationally efficient. Hardware acceleration using
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GPUs and parallel processing techniques have facilitated the implementation of
complex deep learning models, enabling high-speed recognition in practical
applications. Cloud-based architectures also allow centralized processing of
handwritten data, providing scalable solutions for organizations handling massive
volumes of handwritten inputs.

Future trends in handwritten pattern recognition systems are expected to focus
on further improvements in accuracy, adaptability, and integration with broader
artificial intelligence applications. Multimodal recognition systems that combine
handwriting with speech, gestures, or contextual information may enhance recognition
performance. Advances in self-supervised learning and transfer learning could enable
systems to learn efficiently from limited labeled data, reducing the need for extensive
manual annotation. Additionally, the convergence of handwritten recognition with
natural language processing and semantic understanding will support more intelligent
interpretation of handwritten documents.
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«COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOI'MH 2026 T'OJJA:
TPEH/IbI, APXUTEKTYPA U IIEPCIIEKTHUBbBI PA3BUTUS»

AHHOTauMs: B cTrarbe paccCMaTpuBAIOTCS KIIFOUEBBIE HAIPABIICHMS Pa3BUTHS
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOIMl B KOHTEKCTE (POPMUPOBAHUS HOBOIO
TEXHOJIOTUYECKOTO YKJIaaa. AHAIM3UPYIOTCA aKTyallbHble TpeHasl 2026 ropa:
areHTHBIN UCKYCCTBEHHBIN MHTEJUICKT, KBAHTOBBIC BHIYUCIICHHUS, SHEPTOd(h(HEKTUBHBIC
apXUTEKTYpbl U CYBEpEHHbIE TexXHoyorndeckue miaargopmsl. Ocoboe BHHUMaHUE
YIAEIAETCSl KOHILENTYaJlbHBIM OCHOBAM OpraHWM3alliy BBIYUCIUTEIBHBIX CHCTEM,
BKJIIOYas MHOTOYPOBHEBYIO HEPAPXUYECKYI0 apXUTEKTypy M  IEpexXox  OT
AaBTOMAaTHU3ALIMK K OpKECTpaluu OU3HEC-IPOLECCOB.

Kirouesnie CJIOBA: COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTUH,
HMCKYCCTBEHHBI MHTEJUIEKT, AarcHTHbIE CHUCTEMbl, KBAHTOBBIE BBIUYHCIICHHS,
APXUTEKTypa  BBIYMCIWTEIBHBIX  CUCTEM,  TEXHOJOTHYECKHM  CYBEPEHHTET,
9HEProdHPEeKTUBHOCTE.

BBenenue

CoBpeMEHHBIN dTan pa3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTHMH XapaKTepU3yeTCs
KAYECTBEHHBIMU HM3MEHEHUSIMU B apXUTEKTYpE BBIYUCIUTEIBHBIX CHUCTEM, METOJAX
00paboTKu HH(POPMAIIMKM M MOJIENAX B3aUMOJCHCTBUSI UEJIOBEKAa C KOMITHIOTEPOM.
Benymme aHanuTHueckue UEHTPbl EAMHOAYIIHO (PUKCHUPYIOT MEpEexXoa  OT
AKCHEPUMEHTAJIBHOTO BHEAPEHUS OTACNBHBIX TEXHOJOTUH K (OPMUPOBAHUIO
L[EJIOCTHOTO HOBOTO TEXHOJIOTMYECKOTO yKiana, GyHIaMeHTOM KOTOPOTO CTAHOBSITCS
CUCTeMbl Ha 0a3¢ HCKYCCTBEHHOTO MHTEJUIEKTa, KBAHTOBBIE BBIYMCICHUS U

HHTCTpalysa pasHOPOAHBIX BEIYMCIUTCIbHBIX HJ'IaT(l)OpM.
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HckyccTBeHHBIH MHTE/UIEKT: 0T ABTOMATH3AIMU K OPKeCTPaluu

KiroueBbiM  Tperzmom 2026 roga BBICTYHNAET 3BOJIOLMS HMCKYCCTBEHHOTIO
MHTEJIEKTa OT BCIIOMOTATEIbHBIX MHCTPYMEHTOB K apXUTEKTYpPHOMY sJIpy OU3Hec-
npoueccoB. Kak ormeuaror skcniepTsl Acconnannu «PYCCODT», npoucxoaut yxoa
OT TMPOCTOM aBTOMAaTU3alMM K OpkecTpanuu, korna HMU-areHTel CcTaHOBATCS
CaMOCTOSITEJIbHBIMA KOOPJIMHATOPAMU M HMHTErparopamMu 3ajaad. IJTa TEHJCHIUS
noaTeepxkaaerca nporHozamu IEEE, cormacHo kotopeiM areHThl MU ctaHoBsTCA
CTaHJapTOM B OU3HEC-CPEelie, yCTPaHssl MOBTOPSIONIYIOCS U PyTUHHYIO paloTy.

Konnenuus «areatnoro M» (Agentic Al) mpeanonaraer nepexoj; OT NPOCTOM
CXEMBI «BOIPOC-OTBET» K CIOCOOHOCTH A(P(HEKTHUBHO pEearupoBaTh Ha KOMIUIEKCHBIE
MHOTOKOMIIOHEHTHbIE 3a7auu. [Ipu 3ToM popmupyeTcss HOBas mapajaurma «4eoBeK-
opkectp» (Synthesist), rne kBaauUIMPOBAHHBIE CIEHHAINCTHI YIPABISIIOT CETHIO
ABTOHOMHBIX CUCTEM, BOOPYX EHHBIX N -TexHOMOrnsaMu.

JHePreTH4eCKUil BbI30B M HOBbIC BBIYHCINTENbHbIC APXUTEKTYPbI

OKCINOHEHIMAJIBHBIN ~ pocT  cnopoca Ha  MU-Beruucnenuss  co3maér
Oecriperie/IecHTHYI0 Harpy3ky Ha sHeprocuctembl. [lo mpormozam CB Insights,
ne(ULIUT MOUTHOCTEN CTAaHOBUTCS IVIaBHBIM TOPMO30M JajibHelero pa3sutus M-
TeXHOJNOTHH. B oTBEeT Ha 3TOT BHI30B (POPMUPYIOTCS JBa KIIOUEBBIX HalpaBICHUS
Pa3BUTHS KOMITBIOTEPHBIX TEXHOJOTH.

Bo-nepBbiX, HEHTpbl 00paOOTKM MJAaHHBIX MPEBPALIAIOTCA W3 MACCHUBHBIX
notpeduTeseil B aKTUBHBIX YYAaCTHMKOB SHEPrOpbIHKA. T€XHOJOTUYECKUE TMTaHThI
(Microsoft, Google, Amazon) nepexoAsT K aBTOHOMHOW T€Hepaluu, BKIOUas
BOCCTAHOBJIEHUE aTOMHBIX YHEPTroOJIOKOB U BHEAPEHHUE MAJIBIX MOJIYJbHBIX PEAKTOPOB.

Bo-BTOpBIX, aKTUBHO Pa3BUBAIOTCS NMPUHLHUIIAAIBHO HOBBIE BBIYMCIUTEIIBHbBIE
apxutektypbl. Kutaiickue uccienonarenu u3 [lekMHCKOro yHUBepcUTETa pa3padoTaiu
apXUTEKTYPY, O0BEIUHSIONTYIO Pa3IndHble Pu3nyeckue 001acTu (IEKTPUICCKUM TOK,
3apsif, CBET) Ul BBIMOJIHEHUS OIepaluii, BkiItodas npeodpazoBanue dypbe. 310

ITO3BOJIMJIO YBEJIMUHUTH CKOPOCTHh BhuMciieHHi co 130 mo 500 mupn onepauumii B

CEKyHAY.
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[IpOpbIBHBIM HampaBiICHUEM CTAHOBATCS TEPMOJMHAMUYECKUE BBIYMCIICHUS,
HCIIOJIB3YIoINEe (PU3NIECKUE CXEMBI, pearrpyollire Ha TEeIJIOBOM IIyM OKpY)KaroIien
cpenbl. MccnenoBanus HarumonansHo# naboparopun uMenu Jloypenca B bepkiu
MTOKAa3bIBAIOT BO3MOXKHOCTh COKpAILIEHHs SHEpro3arpar Ha reHepaluo n300pakeHnn
10 10 miipa pa3 1o CpaBHEHUIO € TPAJAULUOHHBIMU ITUGPOBBIMU HEUPOCETIMU.

KBaHTOBBIC TEXHOJIOTHM: OT TEOPUH K MPAKTHKE

2026 ronm 03HAMEHOBAJCS 3HAYUTEIBHBIM MPOTPECCOM B OOJACTH KBAHTOBBIX
BbruncieHui. Poccuiickue yuénbie n3 MITY um. H.D. baymana coBMecTHO cC
uccnenoarensimu BHUW aBromatuku co3manyu MpOTOTUII KBAHTOBOM ONEPATHBHOM
naMmsatTd ¢ 3pPekTuBHOCThIO XpaHeHus: 57,5%, 4YTO CYIIECTBEHHO IPEBOCXOAUT
3apyOexHbie aHanmoru (21% y paspaborku Crandopna, 12% y VYHuBepcurera
[uuxya).

Pa3paboTka pemaer oJHy U3 KJIIOYEBBIX MPOOIEM KBAHTOBBIX TEXHOJOTHH —
MUHUMH3ALUIO TOTEph MPU XPAaHEHUM M Tepeaade HHPopMaluu. ApXUTEKTypa
COBMECTMMA CO CBEPXIPOBOMASIIUMHA KyOUTaMU M TEOPETHUECKHU TO3BOJIAET JOCTHYb
spdextuBHocTH 10 100%, OTKpBIBasg MyTh K BHEAPEHUIO AJITOPUTMOB KOPPEKLUU
OIIMOOK M MacIITAOMPOBAHUIO KBAHTOBBIX BBIUUCICHUMN.

[IpakTyeckoe NMPUMEHEHHUE KBAaHTOBBIX TEXHOJIOTMH OXBAaThIBAET HE TOJIBKO
BBIUHCIICHUS], HO ¥ pajlapHble CUCTEMbI HOBOTO MOKOJIEHHMSI, CHOCOOHbIE HAKAIlJIMBaTh
cia0ble OTPaKEHHBIE CUTHANBI OT CTEJIC-00bEKTOB, a TAK)KE KBAHTOBBIE TEJIECKOIIbI JJIS
M3YYEHHUsI [IOBEPXHOCTH 3K30ILIAHET.

KonuenryajJbHbie 0CHOBBI OPraHU3ALMU BHIYUCIUTEIbHBIX CHCTEM

@yHIAMEHTAIbHOE TOHUMAHHUE COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHUUI
O0asupyercs Ha KOHLEMIMU MHOTOYPOBHEBOM HMEpapXUUYECKOW OpraHu3aluu
BBIYMCIIUTENbHBIX CHUCTEM, MpeasioxkeHHol Ouuapio Tanenbaymom. Kommbrorep
paccMarpuBaeTcsl Kak COBOKYIHOCTh B3aUMOCBSI3aHHBIX YPOBHEW — OT (hrU3HUECKOit
peanu3anuy JOTHYECKUX IEMEHTOB J0 A3BIKOB IIPUKJIIAIHOTO IPOTPAMMHUPOBAHMS.

B yuyeonuke B.B. Crenunoil noapoOHO pacKpbIBalOTCS MPUHIIMIIBI TOCTPOCHUS
U (POBBIX BEIYUCIUTEIBHBIX CUCTEM, BKJIIOUYAs! apXUTEKTYPHbIE 0COOEHHOCTH, paboTy

OCHOBHBIX JIOTHYCCKHX 6J'IOKOB, OopraHu3aluio MmaMAaTH U MOACUCTCMY HpCpBIBaHHﬁ.
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Ocoboe BHUMaHHE YAENACTCS METOAaM TIOBBIMICHUS TMPOU3BOAUTEIBHOCTU
MHOTOITPOLECCOPHBIX U MHOTOSJIEPHBIX CHCTEM.

O.JI. HoBoxuioB B CBOEM y4YeOHHMKE aKIEHTUPYET BHUMaHUE Ha
B3aMMOJICICTBUM  alllapaTHbIX W  NPOrPaMMHBIX  CPEIACTB,  CTPYKTYpPHO-
(YHKIIMOHATBHOM OpraHU3allii MUKPOIIPOIIECCOPOB U OOIINX TEHICHIIMUSIX Pa3BUTHUS
KOMIIbIOTepHOM  TeXxHUKU. A.M. IlogopoxxkHblii paccMaTpuBaeT amnmapaTrHOe
obecrieueHue MH(YOPMAITMOHHBIX CUCTEM, BKITFOUAsl CPEACTBA 00paOOTKH, XpaHEHUS U
oOMeHa JJaHHBIMH B COBPEMEHHBIX KOMIIbIOTEpaX, CMapTPOHAX U CEPBEPHOIN TEXHUKE.

CyBepeHUTET U TEXHOJIOTM4YeCKasi He3aBUCUMOCTD

BaxHelmmM TpeHAOM COBPEMEHHOTO JTala pa3BUTHUS KOMIIBIOTEPHBIX
TEXHOJIOTUM BBICTYyMaeT KoHuemnuus «cyBepeHHoro MWM» (Sovereign Al). Muorue
CTpaHbI 0OCO3HAIOT, YTO paCTyIasi 3aBUCUMOCTH OT 3apyoexxkHbix M -moneneit coznaér
PUCKH JIJIs1 HAITMOHAJILHON 0€30MacHOCTH U KYJIBTYPHOUN UIEHTUYHOCTH.

@OopMUPYIOTCSI TPU KIIFOUEBBIX KOMIIOHEHTA TEXHOJIOTUYECKOTO CYBEPECHUTETA:
COOCTBEHHBIC YHIIbI, COOCTBEHHBIC JaHHbIE, COOCTBEHHBIE crienuanuctel. Hanpumep,
@paHiys aKTUBHO TOJJIEP>KUBAET HAlIMOHATIBHOTO Juaepa Mistral Al mist co3manus
MOJIENHU, «0OYYeHHOU Ha €BPONEHCKUX IIEHHOCTSIX U S3bIKaX).

Poccutickas UT-uHaycTpust mepexoauT OT MPOCTOr0 MMIIOPTO3AMEIICHUS K
(GhOpMHUPOBAHUIO YHUKAIBHBIX PEIICHUI HOBOTO TEXHOJOTHYEeCcKoro ykiaaa. Kypc Ha
ITOJIHYFO HE3aBHCUMOCTH MPEAINOIAracT CO3JaHHUE MOJHOLEHHBIX TEXHOJIOTMYECKUX
CTEKOB Ha 0a3e OTEYECTBEHHBIX MPOIECCOPHBIX TIAT(GOPM, OTIEPAIIMOHHBIX CHUCTEM,
CYB/l 1 KOHTEUHEPHBIX PEIICHUM.

3akioueHune

CoBpeMeHHbIE KOMIBIOTEPHBIC TEXHOJOTUM BCTYMAalOT B a3y 3peocTH,
XapaKTEPU3YIOMIYIOCSI ~ MEPEXOJAOM  OT  JKCIEPUMEHTAJbHBIX  BHEAPEHUH K
MIPOMBIIIVICHHOMY HCTOJIB30BaHUI0O ¥ (POPMUPOBAHUIO IEJTOCTHBIX IKOCHCTEM.
KnroueBbiMM HanpaBieHUSIMUA Pa3BUTHS BBICTYNAKOT Ar€HTHBIM HCKYCCTBEHHBIN
MHTEIJIEKT KaK sIIpO OU3HEC-MPOIIECCOB, KBAHTOBHIC BBIYMCIICHUS, BBIXOJAIINE Ha

YpPOBEHb  MPAKTUYECKUX TMPUMEHEHHH, DHEProdPPeKTuBHBIE  APXUTEKTYPHI,
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MIPEOJIONICBAIONINE OTPAHWYCHUS TPAIUIIMOHHBIX TMOAXOJA0B, W (HOpPMHUpPOBAHUE
CYBEPEHHBIX TEXHOJOTUUECKHUX IIATHOPM.

[IoHMMaHWE KOHILIENTYaJbHBIX OCHOB OpPraHU3alliy BBIYMCIUTENBHBIX CHUCTEM
OCTA€TCs HEOOXOAUMBIM YCIOBHUEM JJisi IOATOTOBKH CHELUUAIMCTOB, CIOCOOHBIX
CO371aBaTh U Pa3BUBATh TEXHOJIOTUU CIEAYIOMIETO TOKOJICHUS.
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«ESP32-S3 SMART DINING AND DELIVERY ROBOT»

The advancement of robotics and embedded systems has significantly
transformed the modern service industry, particularly in the areas of food delivery and
dining management. Smart robots designed for these purposes can enhance operational
efficiency, reduce human labor, and improve customer experience. Among the various
platforms for robotic development, the ESP32-S3 microcontroller has emerged as a
powerful and flexible solution. It provides high computational power, integrated
artificial intelligence acceleration, wireless communication capabilities, and low power
consumption, making it ideal for the implementation of smart dining and delivery
robots. These robots integrate hardware, software, sensors, and networking to automate
tasks such as order delivery, table service, and navigation within dynamic restaurant
environments.

The ESP32-S3 microcontroller is a member of the ESP32 family developed by
Espressif Systems, offering advanced features for Al-based applications and IoT
devices. It includes a dual-core processor, vector instructions for neural network

computation, hardware accelerators, and rich peripheral support. The on-chip Wi-Fi
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and Bluetooth connectivity enable seamless integration with cloud services, mobile
applications, and other IoT devices. This combination of features makes ESP32-S3
particularly suitable for robotic applications that require real-time data processing,
autonomous navigation, and intelligent decision-making. By leveraging its capabilities,
developers can implement efficient, low-cost, and highly adaptable smart delivery
systems.

A smart dining and delivery robot typically incorporates multiple functional
modules, including navigation, object detection, order management, and
communication interfaces. The navigation system is critical for autonomous operation
and involves the integration of sensors such as LiDAR, ultrasonic sensors, infrared
sensors, and cameras. These sensors provide information about the robot’s
environment, obstacles, and paths, allowing it to move safely within a restaurant or
delivery area. The ESP32-S3 processes sensor data using machine learning algorithms,
path planning techniques, and control logic to enable autonomous navigation in real-
time, avoiding collisions and optimizing routes.

Object detection and recognition play an essential role in the robot’s interaction
with the environment. The robot must recognize tables, chairs, walls, and customers to
deliver food accurately. Cameras and depth sensors capture visual data, which is then
processed using convolutional neural networks or other AI models accelerated by the
ESP32-S3’s vector instructions. By identifying specific objects and locations, the robot
can approach the correct table, align itself for service, and ensure that the order is
delivered efficiently and accurately. This reduces human error and enhances the overall
dining experience.

Order management is another critical component of smart dining robots.
Integration with restaurant point-of-sale (POS) systems or cloud-based order
management platforms allows the robot to receive real-time orders, track preparation
status, and deliver items according to priority and customer requirements. The ESP32-
S3’s wireless connectivity enables secure communication with these systems, allowing
for updates, notifications, and synchronization with other robots or staff members.

Advanced algorithms can also optimize delivery sequences, taking into account order
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preparation times, table locations, and robot availability, to maximize efficiency in
high-volume dining environments.

Human-robot interaction is an important consideration for smart dining and
delivery systems. User-friendly interfaces, voice commands, touchscreen displays, and
mobile applications can allow customers and staff to communicate effectively with the
robot. The ESP32-S3 supports voice recognition and synthesis, enabling the robot to
understand spoken instructions, provide feedback, or announce order delivery.
Additionally, visual displays can show order details, navigation status, or safety
instructions, improving transparency and user confidence in the system. Designing
intuitive and reliable interaction mechanisms is crucial to ensuring the adoption and
success of smart dining robots.

Energy management is a key challenge for mobile robots operating in restaurant
or delivery environments. The robot must maintain sufficient battery power to
complete its tasks while minimizing downtime for charging. Efficient motor control,
low-power computation using the ESP32-S3, and adaptive route planning help
optimize energy consumption. Some systems incorporate automatic docking stations
that allow the robot to recharge autonomously when battery levels are low. By
balancing operational efficiency with energy requirements, smart delivery robots can
achieve continuous service and reduce human intervention for maintenance and
charging.

Safety is a paramount concern in environments where robots interact with
humans. The integration of obstacle detection, emergency stop mechanisms, collision
avoidance algorithms, and fail-safe protocols ensures that the robot operates safely
around customers and staff. The ESP32-S3 enables real-time processing of sensor data
to detect potential hazards and respond promptly. For instance, the robot can slow
down, stop, or reroute when detecting unexpected obstacles, minimizing risks of
accidents. Compliance with safety standards and regulatory requirements is essential
for deploying such systems in public spaces.

Smart dining and delivery robots also offer data collection and analytics

capabilities. By monitoring customer interactions, delivery times, and robot
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performance, restaurant managers can gain valuable insights into operational efficiency
and customer preferences. Machine learning algorithms can analyze this data to
optimize service processes, predict demand patterns, and improve inventory
management. The integration of cloud computing platforms with ESP32-S3-based
robots enhances scalability, allowing multiple robots to collaborate and share data
across locations, enabling coordinated and optimized service in large dining
establishments or multi-branch operations.

The integration of Al and machine learning in smart dining robots expands their
potential applications. Beyond simple delivery, robots can provide personalized
recommendations, analyze customer behavior, or support contactless service in health-
sensitive environments. The ESP32-S3’s Al acceleration capabilities facilitate the
deployment of neural network models for image recognition, gesture interpretation,
and decision-making on the edge, reducing reliance on cloud computing and
minimizing latency. This enhances responsiveness and autonomy, making robots more
effective in dynamic and unpredictable environments.

Despite the technological advancements, several challenges remain in the
deployment of ESP32-S3 smart dining and delivery robots. These include managing
operational costs, ensuring robust performance in crowded environments, handling
dynamic obstacles, and maintaining software and hardware reliability. Additionally,
integration with existing restaurant infrastructure, employee workflows, and customer
expectations requires careful planning. Continuous software updates, modular
hardware design, and adaptive learning algorithms can help address these challenges
and improve long-term system performance.

Future developments in ESP32-S3 smart dining and delivery robots may include
enhanced multi-robot collaboration, advanced autonomous navigation in complex
environments, and the integration of additional sensors for more accurate perception.
Advances in edge Al, low-power computing, and wireless communication technologies
will further enhance the capabilities of these robots. Furthermore, the adoption of

standardized interfaces and interoperability protocols will enable integration with a
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wider ecosystem of smart devices, [oT platforms, and cloud services, creating a
comprehensive intelligent dining and delivery solution.

The potential benefits of implementing ESP32-S3 smart dining and delivery
robots extend beyond operational efficiency. These systems can reduce labor costs,
improve service consistency, support contactless service in response to public health
concerns, and provide scalable solutions for high-demand environments. Additionally,
the use of intelligent robots aligns with sustainable practices by optimizing energy
consumption, reducing waste, and minimizing the environmental footprint of delivery
operations. As technology continues to advance, such systems are expected to play a
central role in transforming the dining and food delivery sectors.

In conclusion, ESP32-S3-based smart dining and delivery robots represent a
convergence of robotics, embedded systems, and artificial intelligence aimed at
improving service efficiency, reliability, and customer experience. By leveraging the
processing power, Al capabilities, and connectivity of the ESP32-S3, developers can
implement autonomous navigation, object recognition, human-robot interaction, and
intelligent order management.
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«ENSURING AND ANALYZING CYBERSECURITY OF ONLINE
LEARNING PLATFORMS»

The rapid development of information technologies has significantly changed
the modern educational environment. One of the most noticeable transformations in
recent years is the widespread adoption of online learning platforms. These digital
systems allow educational institutions to deliver lectures, assignments, and
assessments through the internet, enabling students to learn from any location. Online
education became especially important during global disruptions that forced
universities and schools to move their educational processes to remote environments.
Despite the advantages of flexibility and accessibility, the use of online learning
platforms introduces new challenges related to cybersecurity. Ensuring the security of
these platforms is essential in order to protect sensitive information, maintain trust in
digital education, and guarantee the reliability of educational processes.

Online learning platforms typically store large amounts of personal and
academic data. This includes student names, identification numbers, email addresses,
grades, financial records, and communication between students and instructors. If such
information is compromised, it may lead to identity theft, privacy violations, or
unauthorized manipulation of academic records. Because of this, cybersecurity
becomes a critical component of the digital education infrastructure. Educational
institutions must ensure that their platforms are protected against cyber threats such as

hacking, phishing, malware, and unauthorized access.
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One of the primary cybersecurity concerns in online learning systems is
unauthorized access. Attackers often attempt to gain access to student or instructor
accounts by exploiting weak passwords or security vulnerabilities. Once an attacker
gains access to a legitimate account, they can manipulate course materials, change
grades, steal personal information, or disrupt the learning process. Therefore, strong
authentication mechanisms are required to protect user accounts. Many platforms
implement multi-factor authentication, which requires users to verify their identity
using multiple verification methods. This approach significantly reduces the risk of
unauthorized access and enhances overall system security.

Another major threat to online learning platforms is phishing. Phishing attacks
involve fraudulent messages that attempt to trick users into revealing their login
credentials or other confidential information. Students and instructors may receive
emails that appear to come from the platform administration or university staff. These
messages often contain links to fake login pages designed to capture user credentials.
If users enter their information on such pages, attackers can gain full access to their
accounts. Preventing phishing attacks requires a combination of technical protection
mechanisms and user awareness. Educational institutions must implement email
filtering systems and provide training that teaches users how to recognize suspicious
messages.

Data protection is also a fundamental aspect of cybersecurity in online education.
Educational platforms must ensure that all sensitive data is properly encrypted both
during transmission and while stored in databases. Encryption transforms readable
information into coded data that can only be interpreted with the correct decryption
key. This ensures that even if attackers intercept the data during transmission, they will
not be able to read or use it. Secure communication protocols such as encrypted
network connections are commonly used to protect data exchanges between users and
the platform servers.

Another important aspect of cybersecurity is system vulnerability management.
Online learning platforms rely on complex software systems that include web servers,

databases, learning management systems, and various plugins or extensions. Any
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vulnerability in these components can become an entry point for attackers. Software
vulnerabilities may appear due to programming errors, outdated software versions, or
misconfigured system settings. Regular security audits and vulnerability assessments
are essential to identify and fix these weaknesses before they can be exploited.
Educational institutions must ensure that their systems are updated regularly with the
latest security patches.

Denial-of-service attacks represent another serious cybersecurity risk. In such
attacks, malicious actors attempt to overload the servers of an online learning platform
by sending a massive amount of requests. This can cause the system to slow down or
become completely unavailable to legitimate users. During important academic periods
such as examinations or assignment submissions, such disruptions can have significant
consequences for students and instructors. To mitigate these risks, platform
administrators must implement traffic monitoring systems and protective mechanisms
that detect abnormal network activity and block malicious requests.

Another challenge associated with cybersecurity in online learning environments
is the protection of digital learning materials. Course content, recorded lectures,
research materials, and examination questions represent valuable intellectual property.
Unauthorized access or distribution of such materials can damage the reputation of
educational institutions and reduce the effectiveness of academic evaluation systems.
Secure access control mechanisms must be implemented to ensure that only authorized
users can view or download specific materials. In addition, digital rights management
technologies can be used to prevent unauthorized copying or sharing of protected
content.

User behavior also plays a critical role in maintaining cybersecurity in online
learning platforms. Even the most advanced security technologies cannot fully protect
a system if users do not follow safe practices. For example, students may reuse the
same password across multiple websites or share their login credentials with others.
Such actions significantly increase the risk of account compromise. Educational

institutions should therefore promote cybersecurity awareness among students and
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staff. Training programs and informational campaigns can help users understand
common cyber threats and adopt safer digital habits.

The role of administrators and system developers is equally important in
ensuring platform security. Developers must follow secure coding practices when
designing and implementing online learning systems. Secure coding involves
techniques that prevent common vulnerabilities such as injection attacks, cross-site
scripting, and improper authentication mechanisms. By designing systems with
security in mind from the beginning, developers can significantly reduce the risk of
future cyber incidents.

Monitoring and incident response are also essential elements of cybersecurity
management. Even with strong preventive measures, security incidents may still occur.
Therefore, online learning platforms must implement monitoring systems that
continuously analyze network activity, user behavior, and system performance. These
systems can detect suspicious activities such as repeated login failures or unusual data
access patterns. When a potential security incident is detected, the platform
administrators must respond quickly to minimize damage. Effective incident response
strategies include isolating affected systems, analyzing the cause of the breach, and
restoring normal operations as soon as possible.

Another important dimension of cybersecurity in online education involves
compliance with data protection regulations. Many countries have strict laws that
regulate how personal data must be collected, stored, and processed. Educational
institutions must ensure that their platforms comply with these regulations in order to
protect user privacy and avoid legal consequences. Compliance requires transparent
data management policies, secure storage methods, and clear procedures for handling
data breaches.

The continuous evolution of cyber threats makes cybersecurity an ongoing
challenge rather than a one-time task. As technology advances, attackers develop more
sophisticated methods to exploit vulnerabilities in digital systems. Artificial
intelligence and automation are increasingly used both by cybersecurity professionals

and cybercriminals. This dynamic environment requires constant improvement of
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security technologies and strategies. Educational institutions must invest in modern
cybersecurity solutions and maintain dedicated teams responsible for protecting their
digital infrastructure.

In conclusion, the growth of online learning platforms has created new
opportunities for education but also introduced significant cybersecurity risks.
Protecting these platforms is essential to ensure the confidentiality, integrity, and
availability of educational data and services. Effective cybersecurity requires a
comprehensive approach that combines strong authentication mechanisms, data
encryption, vulnerability management, user education, and continuous monitoring. By
implementing these measures, educational institutions can create secure digital
learning environments that support the needs of students and instructors while
protecting sensitive information from cyber threats. As online education continues to
expand globally, cybersecurity will remain a fundamental factor in ensuring the
sustainability and reliability of digital learning systems.
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«SECURE WI-FI NETWORK IMPLEMENTATION WITH WPA3
PROTOCOLS»

Wireless networks have become a cornerstone of modern digital communication,
providing convenient access to data and online services across homes, businesses, and
public spaces. However, this convenience comes with significant security challenges.
As wireless networks transmit data over radio waves, they are inherently susceptible
to eavesdropping, unauthorized access, and a variety of cyber attacks. Ensuring a
secure WiFi environment is therefore essential to protect sensitive information,
maintain user privacy, and prevent network misuse. Over the years, several security
protocols have been developed to safeguard WiFi networks, with WPA3 (Wi-Fi
Protected Access 3) emerging as the latest and most robust standard. Introduced by the
Wi-Fi Alliance in 2018, WPA3 builds upon the vulnerabilities of its predecessors,
WPA2 and WPA, and incorporates advanced encryption methods, authentication
mechanisms, and protection against modern attack vectors. The implementation of
WPA3 in a network environment requires a comprehensive understanding of its
technical features, operational modes, and practical deployment strategies. This paper
explores the principles of secure WiFi network implementation using WPA3,
examining its benefits, potential challenges, and best practices for optimal security.

The core feature of WPA3 is the use of stronger encryption to protect wireless
communications. WPA3 utilizes Simultaneous Authentication of Equals (SAE), a
secure key establishment protocol that replaces the Pre-Shared Key (PSK) approach

used in WPA2. SAE enhances the security of the password exchange process, making
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networks resistant to offline dictionary attacks, where attackers attempt to guess the
network password by testing multiple combinations. Unlike WPA2, where the success
of offline attacks could compromise network credentials, WPA3 ensures that each
authentication attempt requires live interaction, dramatically increasing the
computational effort required for an attack. Additionally, WPA3 mandates the use of
192-bit cryptographic strength in enterprise environments, aligning with the
Commercial National Security Algorithm (CNSA) suite. This level of encryption
provides robust protection for sensitive data in corporate and government networks,
reducing the risk of unauthorized access and data breaches. For personal networks,
WPA3 introduces individualized data encryption, ensuring that even if multiple users
are connected to the same network, each communication session is encrypted uniquely,
thereby mitigating the risk of eavesdropping between devices on the same network.

Another significant advancement in WPA3 is its ability to provide forward
secrecy, which ensures that even if a key is compromised in the future, previously
transmitted data remains secure. Forward secrecy is achieved through the use of
ephemeral session keys that are dynamically generated for each communication session
and discarded after use. This feature is particularly valuable in protecting sensitive
communications, such as financial transactions, personal data exchanges, and
corporate communications, against retrospective attacks. WPA3 also improves
resilience against common attacks targeting weak passwords. By enforcing SAE and
providing mechanisms to prevent repeated guess attempts, WPA3 addresses the
vulnerabilities inherent in human-chosen passwords, which are often predictable and
easy to compromise. These improvements collectively elevate the security baseline for
WiFi networks, making WPA3 an essential consideration for any modern network
deployment.

Implementing WPA3 in a practical network environment involves several
critical steps. Network administrators must first ensure that the hardware supports
WPA3, as older routers and access points may lack the necessary firmware and chipset
capabilities. Many modern devices now include dual support for WPA2 and WPA3 to

ensure backward compatibility, allowing legacy devices to continue operating while
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providing enhanced security for newer devices. Configuration typically involves
enabling WPA3 in the router settings, selecting the appropriate mode (Personal or
Enterprise), and defining strong network credentials. In enterprise environments,
WPA3-Enterprise provides additional authentication options, including integration
with Extensible Authentication Protocol (EAP) methods and RADIUS servers,
allowing centralized management of user credentials and access policies. Proper
implementation also requires regular monitoring, firmware updates, and adherence to
security best practices to address evolving threats and maintain network integrity.

Despite its advantages, WPA3 deployment is not without challenges. One of the
primary obstacles is the coexistence of devices that support WPA2 but not WPA3,
necessitating transitional configurations that may introduce security compromises.
Additionally, users must remain vigilant regarding weak passwords, outdated
hardware, and potential misconfigurations that could undermine the benefits of WPA3.
Another consideration is the need for comprehensive user education, as the security of
a network is often dependent not only on technology but also on user behavior.
Educating users about strong password creation, device authentication, and recognition
of suspicious network activity is essential for maximizing the effectiveness of WPA3.
Network administrators must also consider compatibility with third-party software, [oT
devices, and legacy systems, which may require selective configuration to balance
security and functionality.

The benefits of WPA3 extend beyond individual networks to broader
organizational and societal contexts. For businesses, implementing WPA3 enhances the
confidentiality of corporate communications, protects intellectual property, and
reduces the risk of financial losses due to data breaches. In public WiFi environments,
such as cafes, airports, and educational institutions, WPA3 provides a higher level of
privacy for users, mitigating the risks associated with open networks. Moreover, WPA3
facilitates secure remote access, enabling employees to connect to corporate networks
without exposing sensitive data to potential attackers. By adopting WPA3,
organizations demonstrate a commitment to cybersecurity best practices and regulatory

compliance, which can enhance reputation, customer trust, and operational resilience.
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Best practices for implementing WPA3 include selecting strong, unique
passwords for both personal and enterprise networks, regularly updating firmware to
patch vulnerabilities, and enabling network monitoring to detect anomalies. In
enterprise settings, leveraging WPA3-Enterprise with centralized authentication,
access control policies, and regular audits ensures comprehensive security coverage.
For mixed environments with legacy devices, careful network segmentation, such as
creating separate SSIDs for WPA2 and WPA3 devices, can provide a balance between
security and compatibility. Additionally, enabling additional security features such as
firewalls, intrusion detection systems, and endpoint security further strengthens the
overall security posture of the network. Security policies should be regularly reviewed
and updated to align with evolving threats, and incident response plans should be in
place to respond to potential breaches.

In conclusion, the implementation of secure WiFi networks using WPA3
protocols represents a significant advancement in wireless security, addressing many
vulnerabilities of previous standards while providing robust encryption, authentication,
and forward secrecy. Effective deployment requires careful planning, compatible
hardware, user education, and adherence to best practices to maximize the security
benefits. While challenges such as legacy device compatibility and human factors exist,
the advantages of WPA3 in protecting data integrity, user privacy, and network
resilience are substantial. As digital communication continues to expand and cyber
threats evolve, adopting WPA3 ensures that WiFi networks remain secure, reliable, and
trustworthy, safeguarding sensitive information across both personal and
organizational contexts. The transition to WPA3 is a proactive measure that reflects a
commitment to cybersecurity excellence and prepares networks for future

technological developments and security challenges.
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«ENSURING AND ANALYZING CYBERSECURITY OF ONLINE
LEARNING PLATFORMS»

Online learning platforms have transformed the educational landscape by
providing flexible access to knowledge and resources across geographical boundaries.
The rapid adoption of these platforms has been accelerated by global events such as
the COVID-19 pandemic, which forced educational institutions to rely heavily on
digital infrastructure. While online learning platforms offer numerous benefits,
including scalability, personalized learning, and interactive engagement, they also
introduce significant cybersecurity challenges. The integration of sensitive personal
information, academic records, payment data, and institutional resources into online
systems creates a lucrative target for cyberattacks. Ensuring the security of these
platforms is therefore critical not only for protecting user data but also for maintaining
trust, continuity, and compliance with regulatory requirements. Cybersecurity in the
context of online education encompasses the protection of data, the integrity of
educational content, secure user authentication, network security, and resilience against
potential attacks such as phishing, malware, denial-of-service, and unauthorized
access. The analysis and implementation of robust cybersecurity measures require a
comprehensive understanding of platform architecture, potential vulnerabilities, threat
landscapes, and best practices for mitigating risks.

A core component of cybersecurity for online learning platforms is data
protection. These platforms store vast amounts of sensitive information, including

personal identification data, email addresses, financial transactions, grades, and
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learning history. Compromise of such data can result in identity theft, financial fraud,
reputational damage, and legal consequences. Effective data protection involves
implementing encryption protocols for data at rest and in transit, such as AES
(Advanced Encryption Standard) for stored data and TLS (Transport Layer Security)
for communication channels. Additionally, access controls and role-based permissions
are essential to ensure that only authorized users can access specific data and
functionalities. Data redundancy, secure backups, and incident recovery plans further
enhance the resilience of the platform in the event of accidental loss or malicious
attacks. Modern online learning platforms increasingly employ cloud infrastructure,
which necessitates a shared responsibility model where both the platform provider and
the institution must enforce security policies, monitor access, and ensure compliance
with data privacy regulations such as GDPR, FERPA, and CCPA.

Authentication mechanisms play a pivotal role in ensuring the security of online
learning platforms. Traditional username and password combinations, while widely
used, are often insufficient due to weak password practices and susceptibility to brute-
force attacks. Multi-factor authentication (MFA) significantly improves security by
requiring users to provide additional verification, such as one-time codes, biometric
recognition, or hardware tokens. Implementing MFA across student, faculty, and
administrative accounts reduces the risk of unauthorized access even if login
credentials are compromised. Single Sign-On (SSO) systems integrated with
institutional identity providers also enhance security while simplifying the user
experience by centralizing authentication and reducing the number of passwords users
must manage. Continuous monitoring of authentication attempts, account lockouts on
repeated failures, and anomaly detection further strengthen the platform against
credential-based attacks.

Network security is another fundamental aspect of securing online learning
platforms. Platforms must ensure secure communication between users, servers, and
third-party services. Using encrypted protocols such as HTTPS, VPN connections for
administrative access, and secure APIs for integration with other software are essential

for maintaining confidentiality and integrity. Additionally, protection against
97



Distributed Denial of Service (DDoS) attacks, which aim to overwhelm platform
resources and disrupt services, requires the deployment of scalable infrastructure, load
balancing, and traffic filtering mechanisms. Regular penetration testing and
vulnerability assessments help identify weaknesses in the network configuration and
software, allowing proactive mitigation before attackers can exploit them. The dynamic
nature of online platforms, which often involve frequent updates and feature
expansions, makes continuous security evaluation indispensable to maintain a resilient
system.

Cybersecurity threats targeting online learning platforms are varied and
continually evolving. Phishing attacks are among the most common, where attackers
attempt to trick users into revealing credentials or sensitive information through
fraudulent emails, messages, or websites. Malware and ransomware attacks can
compromise devices, encrypt data, or disrupt platform operations. Insider threats,
whether intentional or accidental, pose additional risks by potentially exposing
sensitive data or disrupting system functionality. Furthermore, third-party integrations,
plugins, and open-source components can introduce vulnerabilities if not properly
vetted and updated. Analyzing these threats requires an understanding of attacker
motivations, techniques, and potential impacts, combined with continuous monitoring,
incident response planning, and threat intelligence sharing. Cybersecurity analysis also
involves reviewing historical incidents, simulating attack scenarios, and conducting
risk assessments to prioritize security measures based on potential consequences and
likelihood.

Educating users about cybersecurity is equally important for online learning
platforms. Many security breaches result from human error rather than technical
vulnerabilities. Students, faculty, and staff must be trained to recognize phishing
attempts, create strong passwords, manage personal devices securely, and report
suspicious activity. Regular awareness campaigns, instructional guides, and simulated
phishing exercises enhance the overall security posture of the platform. Institutions
should foster a culture of cybersecurity mindfulness, emphasizing that every user plays

a role in protecting platform integrity and user privacy. By combining technological
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measures with user education, online learning platforms can substantially reduce the
risk of successful attacks and ensure continuity of educational services.

Implementation of advanced cybersecurity measures also includes leveraging
analytics and artificial intelligence to detect abnormal patterns and potential security
incidents. Machine learning algorithms can identify unusual login attempts, suspicious
data access, and anomalous network traffic, enabling timely alerts and automated
mitigation. Real-time monitoring dashboards, centralized logging, and audit trails
provide administrators with visibility into platform operations, helping to maintain
compliance with security policies and regulatory standards. Predictive analytics further
allows institutions to anticipate potential threats based on evolving attack trends,
enabling proactive defense measures. Security policies should be reviewed
periodically, and platform configurations must be updated to address newly discovered
vulnerabilities or changing regulatory requirements.

Compliance with regulatory frameworks is an essential aspect of cybersecurity
for online learning platforms. Data privacy laws, such as GDPR in Europe, FERPA in
the United States, and CCPA in California, impose strict requirements on the collection,
storage, processing, and sharing of personal data. Non-compliance can result in
substantial fines, legal liabilities, and damage to institutional reputation. Ensuring
compliance involves mapping data flows, implementing appropriate access controls,
maintaining accurate records, obtaining user consent, and regularly auditing platform
operations. Security measures must align with these legal requirements while also
addressing technical threats and user expectations. Institutions should adopt a
comprehensive governance framework that integrates cybersecurity policies, risk
management practices, and compliance monitoring to achieve a holistic approach to
secure online learning.

In conclusion, the cybersecurity of online learning platforms is a complex,
multifaceted challenge that requires careful planning, robust technical measures, user
education, and regulatory compliance. Ensuring the confidentiality, integrity, and
availability of data demands encryption, secure authentication, network protection,

threat analysis, and continuous monitoring. Addressing the evolving threat landscape
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necessitates proactive security assessments, incident response preparedness, and
integration of advanced analytics for early detection of anomalies. By adopting a
layered security approach and fostering a culture of cybersecurity awareness among
users, online learning platforms can provide a safe and reliable environment for
education. As the reliance on digital learning continues to grow, prioritizing
cybersecurity becomes essential to safeguard personal information, maintain
institutional credibility, and ensure uninterrupted access to educational resources. The
successful implementation of cybersecurity strategies on these platforms not only
protects stakeholders but also reinforces trust in the digital education ecosystem,
enabling institutions to deliver high-quality, secure, and resilient learning experiences
for all participants.
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«MALWARE INFORMATION EXCHANGE AND CYBER THREAT
INTELLIGENCE SHARING PLATFORM»

In the modern digital landscape, the rapid proliferation of malware poses a
significant threat to individuals, organizations, and governments alike. Malware, which
includes viruses, worms, trojans, ransomware, spyware, and other malicious software,
is continually evolving in sophistication and scale. These threats not only compromise
system integrity but also endanger sensitive data, disrupt critical operations, and
impose financial losses. Traditional cybersecurity defenses such as firewalls, antivirus
software, and intrusion detection systems, while essential, are often insufficient to
combat the dynamic nature of malware. Attackers constantly modify their tactics,
techniques, and procedures (TTPs) to bypass conventional security mechanisms,
creating an urgent need for collaborative and intelligence-driven defense strategies.
One of the most effective approaches to mitigating malware threats is through malware
information exchange and cyber threat intelligence (CTI) sharing platforms. These
platforms facilitate the collection, analysis, and dissemination of actionable threat
intelligence, enabling organizations to respond proactively to emerging threats and
enhance their cybersecurity posture.

Malware information exchange platforms are designed to enable the secure
sharing of indicators of compromise (IOCs), malware signatures, attack patterns, and
other relevant threat data among trusted entities. Indicators of compromise include 1P
addresses, domain names, file hashes, email headers, registry keys, and behavioral

patterns associated with malicious activities. Sharing this information allows
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organizations to detect, prevent, and remediate malware incidents before significant
damage occurs. These platforms leverage structured data formats such as STIX
(Structured Threat Information eXpression) and TAXII (Trusted Automated eXchange
of Indicator Information), which provide standardized methods for representing,
transmitting, and consuming threat intelligence. By using standardized formats,
organizations can automate the integration of threat data into their security systems,
reducing response time and minimizing the risk of human error. Furthermore, malware
information exchange platforms often incorporate advanced analytics and machine
learning algorithms to identify correlations, predict attack trends, and prioritize threats
based on severity and potential impact.

Cyber threat intelligence sharing platforms extend beyond mere exchange of
malware indicators to encompass a broader spectrum of actionable intelligence. CTI
involves the collection, evaluation, and dissemination of information regarding threat
actors, attack methodologies, vulnerabilities, and emerging threats. This intelligence
can be tactical, operational, or strategic, depending on its intended use. Tactical
intelligence provides technical details for immediate defense, such as signatures,
malware behavior, and attack indicators. Operational intelligence offers insights into
ongoing campaigns, attacker infrastructure, and targeted sectors, enabling
organizations to anticipate and prepare for potential incidents. Strategic intelligence
focuses on high-level trends, geopolitical influences, and risk assessments to guide
long-term cybersecurity strategy and policy. By sharing CTI through trusted platforms,
organizations can benefit from collective knowledge, accelerate threat detection, and
improve situational awareness, ultimately reducing exposure to cyber risks.

The effectiveness of malware information exchange and CTI sharing platforms
depends on trust, standardization, and real-time accessibility. Trust among participants
is critical because sharing sensitive security information inherently involves risk.
Organizations must ensure that their data is shared only with authorized parties under
clear agreements that define confidentiality, usage limitations, and legal
responsibilities. Standardization, through formats like STIX and TAXII, allows diverse

systems and organizations to interpret threat data consistently, enhancing
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interoperability and reducing ambiguity. Real-time accessibility ensures that threat
intelligence reaches stakeholders quickly, allowing for rapid mitigation actions such as
blocking malicious IPs, updating security signatures, or isolating compromised
systems. Many platforms implement role-based access controls, encryption, and secure
communication protocols to protect shared intelligence from unauthorized access or
tampering.

One prominent example of a malware information exchange platform is the
Malware Information Sharing Platform (MISP), an open-source threat intelligence
platform widely used by private and public sector organizations. MISP facilitates the
collaborative sharing of structured threat data, including malware attributes, attack
campaigns, vulnerabilities, and threat actor profiles. It enables automated ingestion and
export of indicators, integration with security tools such as SIEM (Security Information
and Event Management) systems, and generation of threat reports. MISP and similar
platforms support community-driven collaboration, where participants contribute and
consume intelligence, fostering a proactive security culture. Other commercial
platforms, such as Recorded Future, Anomali ThreatStream, and IBM X-Force
Exchange, provide similar capabilities with enhanced analytics, enriched threat
context, and integration with enterprise security infrastructures. These platforms offer
real-time threat feeds, risk scoring, and predictive insights that empower organizations
to make informed cybersecurity decisions.

The benefits of malware information exchange and CTI sharing platforms are
substantial. By leveraging shared intelligence, organizations can significantly reduce
the time to detect and respond to malware attacks, minimizing operational disruptions
and financial losses. Collaboration enhances situational awareness, enabling security
teams to understand threat landscapes, anticipate adversary actions, and implement
preventive measures. Intelligence-driven defenses also support proactive threat
hunting, where analysts identify potential vulnerabilities and malicious activity before
an attack escalates. For critical infrastructure, such as energy grids, healthcare systems,
and financial institutions, timely threat intelligence is essential for maintaining

continuity and resilience. Additionally, intelligence sharing fosters cooperation
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between industry sectors, government agencies, and international partners, promoting
collective cybersecurity and resilience against sophisticated threat actors.

Despite these advantages, the deployment of malware information exchange and
CTI sharing platforms faces several challenges. Data privacy concerns, legal liabilities,
and regulatory constraints can inhibit sharing between organizations, particularly
across national boundaries. Differences in technical standards, threat classification, and
reporting procedures may create inconsistencies that hinder effective collaboration.
The quality and relevance of shared intelligence are also critical factors; inaccurate,
outdated, or incomplete data can lead to false positives, wasted resources, and potential
vulnerabilities. Furthermore, threat intelligence platforms require skilled analysts to
interpret, validate, and operationalize the data. Automated systems can assist in
processing large volumes of threat indicators, but human expertise is essential for
contextual analysis, decision-making, and strategic planning. Addressing these
challenges requires clear policies, legal frameworks, standardized protocols,
continuous training, and validation of intelligence sources to ensure reliability and
effectiveness.

Integration of malware information exchange and CTI platforms with existing
cybersecurity infrastructure is essential for maximizing their impact. These platforms
must interface with firewalls, intrusion detection and prevention systems, antivirus
solutions, endpoint protection, and SIEM systems to enable automated responses.
Security orchestration, automation, and response (SOAR) tools can further enhance
efficiency by triggering pre-defined actions based on threat intelligence, such as
quarantining infected devices, blocking malicious traffic, or alerting administrators.
Continuous monitoring, alert management, and performance metrics allow
organizations to assess the effectiveness of intelligence sharing and refine processes
over time. Additionally, scenario-based exercises, red team simulations, and post-
incident analyses contribute to improving the operational readiness of organizations
using these platforms.

In conclusion, malware information exchange and cyber threat intelligence

sharing platforms represent a vital component of modern cybersecurity strategies. By
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facilitating the secure, standardized, and real-time sharing of malware indicators and
threat intelligence, these platforms enhance the ability of organizations to detect,
prevent, and respond to cyber threats. They promote collaboration, situational
awareness, and proactive defense, providing both tactical and strategic advantages in
combating evolving malware threats. Successful implementation requires careful
attention to trust, standardization, data quality, legal frameworks, and integration with
existing security infrastructure. Despite challenges such as privacy concerns,
regulatory barriers, and the need for skilled analysts, the benefits of intelligence sharing
are substantial, enabling organizations to strengthen their cybersecurity posture and
reduce exposure to potential attacks. As cyber threats continue to grow in complexity
and scale, the role of malware information exchange and CTI sharing platforms will
remain essential, supporting collective defense, resilience, and a proactive approach to
securing the digital ecosystem. The continued development, adoption, and
enhancement of these platforms are critical for addressing the persistent and evolving
challenges posed by malware and other cyber threats in the interconnected digital
world.
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«NETWORK- AND DEVICE-BASED WEB APPLICATION FIREWALL
PROGRAMS»

Web applications have become central to the operations of modern businesses,
government institutions, and personal services. The widespread reliance on web-based
platforms for e-commerce, online banking, healthcare, education, and cloud services
has expanded the potential attack surface for cybercriminals. As these applications
transmit sensitive information over the Internet, they are exposed to a variety of threats
including cross-site scripting (XSS), SQL injection, remote code execution, and
distributed denial-of-service (DDoS) attacks. The security of web applications is
therefore paramount to maintaining data integrity, user privacy, and uninterrupted
service delivery. One of the most effective solutions for protecting web applications
from cyber threats is the implementation of Web Application Firewall (WAF)
programs. These programs can be deployed in network-based or device-based
configurations, each offering unique capabilities for monitoring, filtering, and
mitigating malicious traffic targeting web applications.

Network-based web application firewalls are typically deployed at strategic
points within the network infrastructure, such as at the perimeter between the internal
network and the Internet. These firewalls examine incoming and outgoing web traffic
in real time, inspecting requests for malicious patterns and behaviors. By analyzing
HTTP/HTTPS requests, headers, cookies, and query strings, network-based WAFs can
detect attempts to exploit vulnerabilities, block unauthorized access, and prevent data

exfiltration. They often integrate signature-based detection, heuristic analysis, and
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anomaly detection techniques to identify known threats and emerging attack vectors.
Network-based deployment provides the advantage of protecting multiple applications
and services from a centralized location, simplifying management and monitoring. It
also allows for load balancing and traffic shaping, enhancing both security and
performance of the web infrastructure. Furthermore, these firewalls can be configured
to enforce access control policies, rate limits, and geolocation-based restrictions,
reducing exposure to common web-based attacks and mitigating the impact of
volumetric attacks such as DDoS.

Device-based web application firewalls, also known as host-based WAFs, are
installed directly on the servers or devices hosting the web applications. This
deployment method allows for deep inspection of web traffic at the application layer,
including interaction with internal processes, databases, and system resources. Device-
based WAFs provide granular control over application behavior and enable detailed
logging and reporting of security events. By monitoring application logic, user
sessions, and data flows within the host environment, these firewalls can detect
sophisticated attacks that may bypass network-based defenses. They are particularly
useful in environments where multi-layer security is required, allowing administrators
to implement both network-level and device-level protection for sensitive applications.
Device-based WAFs can also enforce policy compliance specific to the application,
such as input validation, session management, and secure coding standards, thereby
reducing the risk of vulnerabilities being exploited.

The effectiveness of web application firewall programs depends on several
critical factors. Proper configuration is essential to minimize false positives and false
negatives, ensuring that legitimate traffic is not blocked while malicious traffic is
effectively mitigated. WAFs rely on up-to-date threat intelligence, including signature
updates, vulnerability databases, and behavioral analytics, to remain effective against
evolving threats. Continuous monitoring, testing, and tuning are necessary to adapt to
changes in application functionality, user behavior, and attack patterns. Additionally,
integration with security information and event management (SIEM) systems,

intrusion detection systems (IDS), and threat intelligence feeds enhances the overall
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security posture by providing comprehensive visibility and enabling automated
response mechanisms.

Modern WAFs incorporate advanced technologies to enhance detection and
mitigation capabilities. Machine learning algorithms analyze traffic patterns and
identify anomalies indicative of attacks, such as unusual request rates, irregular
payload structures, or abnormal session behaviors. Behavioral analysis complements
signature-based detection by identifying zero-day exploits and novel attack methods
that do not match existing patterns. Cloud-based WAF solutions have emerged to
provide scalability, redundancy, and ease of deployment, allowing organizations to
protect distributed applications and services without significant on-premises
infrastructure. These solutions often offer automated threat updates, global load
balancing, and integration with content delivery networks (CDNs) to enhance
performance and resilience against large-scale attacks. Hybrid deployments,
combining network-based, device-based, and cloud-based WAFs, provide a layered
defense strategy that maximizes protection while minimizing the likelihood of service
disruption.

Challenges in deploying web application firewall programs include the
complexity of configuration, potential performance impacts, and the need for skilled
personnel to manage and interpret security alerts. Misconfigured WAFs can
inadvertently block legitimate users, degrade application performance, or leave critical
vulnerabilities exposed. To address these challenges, organizations must adopt a
comprehensive security strategy that includes risk assessment, vulnerability
management, regular penetration testing, and staff training. In addition, WAFs must be
continuously updated and fine-tuned to adapt to changes in the threat landscape and
evolving application requirements. Monitoring and logging capabilities are crucial for
incident response, forensic analysis, and regulatory compliance, ensuring that security
events can be investigated and mitigated in a timely manner.

The benefits of implementing network- and device-based web application
firewalls are substantial. They provide real-time protection against a wide array of web-

based attacks, safeguard sensitive data, and maintain service availability. By enforcing
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security policies and filtering malicious traffic, WAFs reduce the likelihood of data
breaches, financial losses, and reputational damage. They also enable organizations to
comply with regulatory requirements such as PCI DSS, HIPAA, and GDPR, which
mandate the protection of personal and financial information. The ability to analyze
traffic patterns, generate alerts, and produce comprehensive security reports enhances
the situational awareness of security teams, enabling proactive threat management and
strategic decision-making. For large enterprises, government agencies, and cloud
service providers, WAFs are an essential component of a multi-layered security
architecture, complementing firewalls, intrusion prevention systems, endpoint security,
and secure coding practices.

In conclusion, network- and device-based web application firewall programs are
critical tools for protecting web applications from the ever-increasing spectrum of
cyber threats. Network-based firewalls provide centralized protection for multiple
applications, controlling access and mitigating threats at the perimeter, while device-
based firewalls offer granular, host-level protection with deep integration into
application logic and system resources. Successful implementation requires careful
planning, proper configuration, continuous monitoring, and integration with broader
security infrastructure. Advanced capabilities, such as machine learning, behavioral
analysis, and cloud-based services, enhance the effectiveness of WAFs against both
known and emerging threats. Despite challenges such as performance considerations
and management complexity, the adoption of WAFs significantly improves the
security, reliability, and regulatory compliance of web applications. As digital services
continue to expand and cyber threats evolve in sophistication, web application firewall
programs remain an indispensable element of a robust cybersecurity strategy, ensuring
the protection of sensitive data, system integrity, and uninterrupted service delivery for
users and organizations alike. By employing a combination of network-based, device-
based, and hybrid approaches, organizations can implement a layered defense strategy
that mitigates risk, enhances visibility, and strengthens the overall resilience of web

applications against modern cyber threats.
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«PASSWORD STRENGTH ANALYSIS TOOL»

In the contemporary digital ecosystem, passwords remain one of the most
ubiquitous methods for authenticating users and securing access to information
systems, online services, and personal devices. Despite the proliferation of advanced
authentication technologies, such as biometric systems and multi-factor authentication,
passwords continue to serve as a critical first line of defense against unauthorized
access. However, the effectiveness of passwords is highly dependent on their
complexity, uniqueness, and resistance to attacks. Weak, predictable, or reused
passwords represent a significant vulnerability, often exploited by cybercriminals using
techniques such as brute force, dictionary attacks, credential stuffing, and social
engineering. To address these vulnerabilities, organizations and security experts have
developed password strength analysis tools designed to evaluate, quantify, and improve
password security. These tools provide users with actionable feedback, enforce
organizational password policies, and contribute to the overall resilience of digital
systems against unauthorized access.

A password strength analysis tool functions by assessing multiple factors that
determine the robustness of a password. These factors typically include length,
character variety, unpredictability, and the absence of easily guessable patterns. Longer
passwords, incorporating a mix of uppercase and lowercase letters, numbers, and
special characters, are generally considered stronger due to the increased number of
possible combinations. Password strength analysis tools often employ algorithms that

calculate entropy, a measure of randomness and unpredictability, to assign a
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quantitative score representing the password’s resistance to attacks. Higher entropy
indicates a greater difficulty for attackers to guess or brute-force the password. Tools
may also evaluate whether passwords contain dictionary words, common phrases,
sequential characters, or keyboard patterns that reduce security. By providing
immediate feedback during password creation or change, these tools help users
understand the strengths and weaknesses of their chosen credentials, thereby
encouraging the adoption of stronger, more secure passwords.

Modern password strength analysis tools incorporate advanced techniques to
simulate real-world attack scenarios. For instance, they may apply brute force
simulations to estimate how long it would take an attacker to guess a password using
automated tools. Dictionary and hybrid attacks, which combine common words with
numerical substitutions and character variations, are also modeled to evaluate
vulnerability. Some tools leverage databases of leaked passwords from previous
breaches to detect reuse of compromised credentials, alerting users to the associated
risks. In organizational contexts, these capabilities are particularly valuable for
enforcing security policies that require compliance with minimum complexity
standards and periodic password changes. By proactively identifying weak or
compromised passwords, organizations can mitigate the risk of unauthorized access,
data breaches, and regulatory non-compliance.

Integration of password strength analysis tools into user authentication systems
enhances security without significantly impacting usability. Tools may be embedded in
web applications, enterprise portals, operating systems, or mobile applications,
providing real-time feedback during account creation or password updates. Visual
indicators, such as strength meters, color-coded ratings, or numeric scores, help users
quickly assess the robustness of their passwords. In addition to individual password
evaluation, some tools perform batch analysis, enabling administrators to audit large
numbers of accounts and identify patterns of weak or repeated passwords across the
organization. This capability supports centralized management of password policies
and facilitates corrective actions, such as enforcing password resets or educating users

about best practices.
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Password strength analysis tools are particularly relevant in the context of
modern cybersecurity challenges. Credential-based attacks remain one of the most
prevalent methods employed by attackers to compromise accounts, access sensitive
information, and escalate privileges within networks. Weak passwords, predictable
patterns, and repeated credentials across multiple platforms significantly increase the
risk of successful attacks. Tools that analyze password strength play a critical role in
reducing this risk by guiding users toward creating more resilient passwords and
ensuring compliance with security policies. Additionally, these tools complement other
security measures, such as multi-factor authentication, threat detection systems, and
network monitoring, forming an integrated approach to safeguarding digital assets.

The design of password strength analysis tools often includes customizable
features to meet organizational and regulatory requirements. Administrators can define
minimum length, required character sets, restrictions on sequential or repeated
characters, and disallow passwords found in breach databases. Policies can be adapted
to different user roles, reflecting varying levels of access and sensitivity of information.
Advanced tools may also incorporate predictive modeling and machine learning to
assess password security based on user behavior and emerging attack trends. By
continuously updating algorithms and threat intelligence, these tools remain effective
against evolving attack strategies and provide a proactive defense mechanism in the
digital security landscape.

Challenges associated with password strength analysis tools include user
compliance, performance considerations, and privacy concerns. Users may resist
complex passwords due to memorability issues, leading to risky practices such as
writing down credentials, reusing passwords, or using predictable patterns. Tools must
balance security requirements with usability, offering guidance and feedback without
causing frustration or barriers to access. Performance considerations involve the speed
and efficiency of real-time analysis, particularly for large-scale systems or high-volume
applications. Privacy concerns arise when tools store or transmit password-related data,
necessitating secure processing methods such as client-side evaluation, hashing, and

encryption to prevent exposure of sensitive information. Addressing these challenges
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requires thoughtful design, user education, and integration of password analysis tools
into broader security awareness initiatives.

The benefits of implementing password strength analysis tools are substantial.
They enhance the security of user accounts, protect sensitive data, reduce the likelihood
of successful credential-based attacks, and support compliance with industry standards
and regulatory frameworks. For organizations, these tools provide actionable insights
into password security trends, facilitate audits, and enable targeted interventions to
improve overall cybersecurity posture. For individual users, they promote awareness
of secure password practices, encourage the creation of strong, unique credentials, and
reduce vulnerability to common attack vectors. Furthermore, password strength
analysis tools are adaptable to emerging technologies, including cloud computing,
mobile applications, and Internet of Things (IoT) devices, extending security benefits
across diverse digital environments.

In conclusion, password strength analysis tools are essential components of
modern cybersecurity strategies, addressing one of the most fundamental
vulnerabilities in digital authentication. By evaluating length, complexity,
unpredictability, and exposure of passwords, these tools provide both quantitative and
qualitative assessments that guide users toward stronger credentials. Integration into
authentication systems enhances real-time security, supports organizational
compliance, and complements broader protective measures such as multi-factor
authentication and intrusion detection. Despite challenges related to usability,
performance, and privacy, the deployment of password strength analysis tools
significantly strengthens the resilience of digital systems against credential-based
attacks. As the sophistication of cyber threats continues to evolve, these tools play a
crucial role in promoting secure password practices, protecting sensitive information,
and reinforcing trust in digital services and platforms. By combining technological
innovation with user education and policy enforcement, password strength analysis
tools ensure that passwords remain an effective and reliable line of defense in the ever-

expanding digital ecosystem.
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«INTEGRATED BARCODE SCANNING AND INVENTORY SYSTEM»

Efficient inventory management is a critical component of operational success
for businesses across industries, including retail, manufacturing, logistics, and
healthcare. Accurate tracking of inventory levels, product movement, and supply chain
operations directly impacts cost control, customer satisfaction, and operational
efficiency. Traditional manual inventory management methods are prone to errors,
time-consuming, and often fail to provide real-time data necessary for informed
decision-making. To address these challenges, integrated barcode scanning and
inventory systems have emerged as a powerful solution that combines automated data
capture, centralized inventory management, and real-time analytics. These systems
enhance accuracy, streamline operations, and provide actionable insights for inventory
planning and resource allocation.

A barcode scanning system functions by using optical scanning technology to
read barcodes encoded with product information. Barcodes, which can include linear
(1D) or matrix (2D) formats such as QR codes, store details including product

identification, batch numbers, expiration dates, and pricing. When a barcode is scanned
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using a handheld scanner, mobile device, or fixed station, the data is transmitted to the
inventory management software, automatically updating stock records. This process
eliminates manual data entry, reduces human error, and ensures that inventory records
accurately reflect the current status of goods in real time. The speed and reliability of
barcode scanning facilitate efficient receiving, stocking, and order fulfillment
processes, particularly in environments with high transaction volumes or complex
supply chains.

An integrated inventory system extends the capabilities of barcode scanning by
linking product data to a centralized database that manages stock levels, sales,
procurement, and distribution. This integration enables real-time visibility across
multiple locations, supporting multi-site inventory management and centralized
reporting. Inventory managers can monitor stock levels, track item movement, and
generate alerts when thresholds are reached, facilitating timely replenishment and
preventing stockouts or overstocking. Additionally, integration with enterprise
resource planning (ERP) systems, point-of-sale (POS) systems, and e-commerce
platforms ensures seamless coordination between inventory, sales, and procurement,
optimizing overall business operations. By consolidating inventory data into a unified
system, organizations can perform advanced analytics, forecast demand, and
implement just-in-time inventory strategies, resulting in cost savings and improved
operational efficiency.

Barcode scanning and inventory systems rely on robust hardware and software
components. Hardware includes scanners, mobile devices, fixed readers, and label
printers, while software encompasses inventory management platforms, database
management systems, and analytics tools. Modern systems often incorporate wireless
connectivity, cloud-based storage, and mobile applications, allowing users to update
and access inventory data from remote locations. Barcode labels must be durable,
legible, and compatible with the scanning technology, ensuring accurate data capture
throughout the supply chain. The software component provides user-friendly
interfaces, configurable dashboards, automated reporting, and integration with other

business applications. Security features, including user authentication, role-based
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access control, and data encryption, are essential to protect sensitive inventory and
operational information from unauthorized access or tampering.

The benefits of an integrated barcode scanning and inventory system are
substantial. Accuracy is significantly improved, reducing the likelihood of errors
associated with manual inventory tracking. Real-time data enables faster and more
informed decision-making, enhancing responsiveness to changing demand and
operational conditions. Efficiency is increased through automation, minimizing labor
costs, and freeing staff to focus on value-added activities such as customer service and
quality control. Inventory visibility is enhanced across warehouses, retail outlets, and
supply chain nodes, supporting improved coordination and reduced lead times.
Additionally, integrated systems facilitate compliance with regulatory standards,
including traceability requirements for pharmaceuticals, food products, and hazardous
materials, by maintaining detailed records of product movement and storage
conditions.

Implementation of an integrated barcode scanning and inventory system requires
careful planning and coordination. Organizations must assess their operational
requirements, including the volume and variety of inventory, frequency of transactions,
and reporting needs. Hardware selection should consider scanning accuracy, durability,
mobility, and compatibility with existing infrastructure. Software selection involves
evaluating features such as real-time data updates, integration capabilities, user
interfaces, and reporting functionality. Training staff in the proper use of scanners,
software, and labeling standards is crucial to ensure successful adoption and minimize
operational disruptions. Change management strategies, including phased
implementation, pilot testing, and continuous feedback, help organizations transition
smoothly to automated inventory management and maximize the return on investment.

Advanced features in modern integrated barcode and inventory systems include
automated replenishment, predictive analytics, and integration with artificial
intelligence (AI) and machine learning (ML) tools. Predictive analytics allows
organizations to forecast demand, optimize stock levels, and reduce excess inventory,

while Al-powered insights can identify inefficiencies, predict potential supply chain
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disruptions, and suggest corrective actions. Mobile and cloud-enabled solutions
provide flexibility for remote monitoring, inventory audits, and decentralized
operations, particularly in retail and logistics industries. loT-enabled devices, such as
smart shelves and RFID integration, complement barcode scanning by providing
continuous monitoring and automated data capture, enhancing accuracy and
operational efficiency. These innovations enable organizations to adopt proactive
inventory management strategies that align with modern supply chain dynamics and
customer expectations.

Challenges in deploying integrated barcode scanning and inventory systems
include initial investment costs, technology adoption, and maintenance requirements.
Hardware procurement, software licensing, and training can represent significant
upfront expenditures, particularly for large-scale operations. User resistance and
learning curves may affect adoption rates, necessitating comprehensive training
programs and ongoing support. Maintenance of hardware, software updates, and label
quality are essential to ensure system reliability and avoid disruptions in inventory
operations. Integration with legacy systems or third-party applications can be complex,
requiring careful planning and technical expertise to achieve seamless data flow.
Despite these challenges, the long-term benefits in terms of accuracy, efficiency, and
operational visibility outweigh the initial costs and complexities.

In conclusion, an integrated barcode scanning and inventory system is a vital
tool for modern inventory management, combining automated data capture with
centralized inventory control to improve accuracy, efficiency, and operational decision-
making. By leveraging barcode technology, real-time data updates, and advanced
analytics, organizations can optimize inventory levels, streamline supply chain
operations, and reduce the risks associated with manual processes. Integration with
ERP, POS, and e-commerce platforms ensures seamless coordination across business
functions, enhancing responsiveness and customer satisfaction. While challenges such
as initial costs, technology adoption, and maintenance exist, proper planning, staff
training, and system customization enable organizations to fully realize the benefits of

automation. Future advancements in IoT, Al, and cloud technologies are expected to
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further enhance the capabilities of integrated barcode and inventory systems, providing
real-time insights, predictive analytics, and proactive management strategies. By
adopting such systems, organizations can achieve greater operational efficiency,
improved data accuracy, and enhanced competitiveness in increasingly complex and
dynamic business environments.
References:
1. Richards, J. C., & Rodgers, T. S. (2014). Approaches and Methods in
Language Teaching. Cambridge University Press.
2. Chen, H. (2016). Teaching Chinese as a Second Language: Principles and
Practices. Routledge.
3. Gao, Y., & Zhang, Y. (2018). Innovative Methods in Teaching Chinese to
Secondary Students. Springer.

120



Caenenus 00 aBrope(-ax): Ashyrova Shirin, Lecture.
International University of Industrialists and Entrepreneurs.

Ashgabat, Turkmenistan

«THE DEVELOPMENT OF ARTIFICIAL INTELLIGENCE TECHNOLOGY:
GLOBAL TRENDS AND TURKMENISTAN'S EMERGING TRAJECTORY»

Annotation: This article examines the contemporary development of artificial
intelligence (AI) technology from a comparative perspective, analyzing global trends
alongside the emerging national strategy of Turkmenistan. The study identifies key
global shifts in 2026: the transition from foundational model proliferation to pragmatic
enterprise applications, the rise of agentic Al, growing energy constraints on Al
infrastructure, and accelerating regulatory frameworks. In parallel, it analyzes
Turkmenistan's foundational phase of Al development, characterized by the approval
of the State Program for Digital Economy 20262028, initial steps toward a National
Al Strategy with UNDP support, and the early formulation of a national legal
framework. The article argues that while global Al development advances toward
autonomous systems and specialized models, Turkmenistan is strategically positioning
itself through methodical capacity-building and international partnership.
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Introduction

Artificial intelligence has evolved from a speculative technology into a
fundamental driver of economic and social transformation worldwide. As of 2026, the
global Al landscape is characterized by rapid maturation, with enterprises shifting
focus from experimental adoption to practical, scalable implementation.
Simultaneously, nations at varying stages of technological development are
formulating strategies to harness Al's potential while managing its risks. This article
examines the parallel trajectories of global Al advancement and Turkmenistan's

nascent but deliberate entry into the Al era.
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Global AI Development: The Pragmatic Turn

The global Al landscape in 2026 is defined by a decisive shift from "model
worship" to economic pragmatism. Following years of intense competition over
foundational large language models, enterprises increasingly recognize that general-
purpose models are insufficient for specialized business needs. This has catalyzed the
rise of domain-specific language models, which offer higher accuracy, lower
operational costs, and better regulatory compliance for particular industries and
applications. Gartner's 2026 strategic technology trends reflect this maturation,
emphasizing multi-agent systems, Al security platforms, and Al-native development
environments.

A defining feature of 2026 is the emergence of agentic AI—systems capable of
moving beyond conversational interaction to autonomous task execution. Unlike
traditional Al that responds to prompts, Al agents can plan, reason, and execute multi-
step workflows across digital environments. IDC predicts that by 2027, usage of Al
agents among Global 2000 enterprises will increase tenfold, with API calls multiplying
by a factor of one thousand. This evolution transforms Al from a passive assistant into
an active "digital employee" capable of automating complex business processes.

However, this autonomy introduces significant challenges. As Al agents gain
access to enterprise systems, email, calendars, and payment platforms, security
becomes paramount. Al-driven cyberattacks now evolve faster than traditional
defenses can respond, creating an urgent need for proactive security architectures.
Gartner forecasts that by 2030, preventive security solutions will constitute 50% of all
security spending.

Infrastructure Realities: Energy and Computing

The global Al expansion confronts a fundamental physical constraint: energy.
Data center electricity demand is projected to more than double by 2030, reaching
approximately 945 terawatt-hours, with Al as the primary driver. This has shifted
industry focus from training efficiency to inference efficiency—the daily operation of

answering queries and generating content. The metric that matters most for widespread

122



Al deployment is no longer raw computational power but "tokens served per watt" and
total cost of ownership.

Consequently, hardware innovation is pivoting toward inference-optimized
architectures. NVIDIA's acquisition of Groq and its Language Processing Unit (LPU)
technology exemplifies this trend, prioritizing deterministic, low-latency execution for
real-time Al applications.

Global Governance: The Regulatory Turn

The year 2026 marks a watershed for Al governance. The European Union's
Artificial Intelligence Act, the world's first comprehensive Al legislation, sees most of
its rules entering into force. The United States is advancing federal regulatory
coordination, while China continues refining its "AI+" action plan and associated legal
frameworks. International attention has shifted from theoretical ethical debates to
practical compliance capacity, industrial adaptation, and cross-border regulatory
compatibility.

Building Digital Capacity

The State Program for 20262028 explicitly addresses the human capital
dimension of Al development, mandating the training of specialists in this field and the
systematic improvement of their professional skills. Educational initiatives, such as
those offered by Turkmenistan's Sanly Sowat center, are already building foundational
understanding of Al concepts—distinguishing between artificial intelligence, machine
learning, and computer vision—and exploring practical applications across logistics,
healthcare, finance, and biomedicine. These capacity-building efforts are essential
precursors to meaningful Al adoption.

Conclusion

The development of artificial intelligence technology in 2026 presents a study in
contrasts. Globally, the field is characterized by rapid maturation: the rise of agentic
systems, the pragmatization of enterprise Al, intensifying energy constraints, and the
crystallization of regulatory frameworks. Major economies race to balance innovation

with governance, efficiency with capability.
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Building upon the State Program for the Digital Economy 20262028, the
country is systematically constructing the foundational elements of a national Al
ecosystem: strategic vision through UNDP-supported planning, legal infrastructure
through emerging regulatory frameworks, and human capital through educational
initiatives. By establishing national approaches calibrated to its development priorities
while engaging with international partners, Turkmenistan is positioning itself to
harness Al's potential in alignment with its long-term socio-economic goals.
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Annotation: The exponential growth and increasing sophistication of malware
pose a significant threat to global cybersecurity. Traditional signature-based detection
methods are becoming ineffective against novel and polymorphic threats. This paper
provides a brief overview of deep learning (DL) methods that have emerged as a
powerful alternative for malware detection. It explores how different DL architectures,
including Convolutional Neural Networks (CNNs), Recurrent Neural Networks
(RNNs), and hybrid models, are applied to extract complex patterns from malware
features such as opcode sequences, API calls, and binary images. The paper highlights
the key advantages of DL, particularly its ability for automated feature engineering,
and summarizes the superior performance of these approaches compared to traditional
machine learning methods.
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1. Introduction

Malware, or malicious software, remains one of the most critical threats to
computer systems and networks. With millions of new malware variants created
annually, signature-based detection—which relies on identifying known byte
patterns—is no longer sufficient to keep pace. Attackers increasingly use obfuscation,
polymorphism, and packing techniques to alter the appearance of malware while
keeping its malicious intent intact, allowing it to evade traditional defenses.

In response, the cybersecurity community has turned to artificial intelligence
(AI). Deep learning, a subset of machine learning, has shown exceptional promise due

to its ability to automatically learn hierarchical representations from raw data. Unlike
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traditional machine learning, which requires security experts to manually craft features
(a process that is time-consuming and may miss complex patterns), deep learning
models can autonomously discover the optimal features needed for accurate
classification. This paper briefly reviews the primary deep learning architectures used
in modern malware detection systems.

2. Deep Learning Architectures for Malware Detection

Deep learning models are trained to distinguish between benign and malicious
software by learning from large datasets. The choice of architecture often depends on
how the malware is represented for analysis. Common representations include
sequences (e.g., opcodes, API calls) and images (e.g., grayscale visualizations of binary
code).

2.1 Convolutional Neural Networks (CNNs)
CNNs, widely known for their success in computer vision, are also highly effective for
malware detection. One common approach is to convert malware binaries into
grayscale images, where different textural patterns correspond to different structural
characteristics of the code. A CNN can then classify these images to identify the
malware family. Studies have shown that lightweight CNN frameworks can achieve
classification accuracies exceeding 99% on benchmark datasets. Furthermore, CNNs
are also applied directly to sequential data like opcodes. By treating opcode sequences
as 1D signals, CNNs can automatically learn local patterns indicative of malicious
behavior, offering competitive performance compared to n-gram analysis with
traditional classifiers.

2.2 Recurrent Neural Networks (RNNs)
Malware behavior often manifests as a sequence of events, such as a series of API calls
made to an operating system. RNNs, and their more advanced variants like Long Short-
Term Memory (LSTM) and Gated Recurrent Units (GRU), are specifically designed to
handle such sequential data. These models capture temporal dependencies and long-
range correlations within a program's execution flow. For instance, a GRU-based

model can analyze sequential behavioral patterns to detect sophisticated, evasive
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malware that may appear benign at any single point but malicious over a sequence of
actions.

2.3 Hybrid Models
To leverage the strengths of different architectures, researchers often develop hybrid
models. A common and effective combination is CNN-LSTM or CNN-GRU. In such
a setup, the CNN layer first extracts local, high-level features from the input data (like
opcode sequences), and the recurrent layer (LSTM/GRU) then models the sequential
relationships between these features. This approach often leads to more robust and
accurate detection, effectively capturing both spatial and temporal patterns in the data.

3. Advantages and Challenges

The primary advantage of deep learning is its ability to perform automated
feature extraction, eliminating the need for costly and potentially incomplete manual
feature engineering. This allows DL models to uncover hidden, complex patterns that
traditional methods might miss, leading to higher detection rates and adaptability to
new malware variants.

However, challenges remain. DL models are often considered "black boxes,"
making it difficult for security analysts to understand why a specific file was classified
as malicious. This has spurred research into explainable Al (XAI) to improve model
transparency and trust. Other challenges include the need for large, high-quality, and
balanced datasets for training, as well as the computational cost associated with
training complex models. Additionally, DL models themselves can be vulnerable
to adversarial attacks, where small, carefully crafted perturbations to the input data
can cause misclassification.

4. Conclusion

Deep learning has established itself as a cornerstone technology for next-
generation malware detection. By automatically learning intricate patterns from raw
data, architectures like CNNs, RNNs, and their hybrids offer a powerful defense against
the growing tide of sophisticated and evasive malware. While challenges related to

interpretability, data dependency, and adversarial robustness persist, ongoing research
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in explainable and resilient Al continues to advance the field, paving the way for more
intelligent and reliable cybersecurity systems.
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«COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOI'MHU: KJIFOYEBBIE
HAITPABJIEHUA PASBUTHUSA U UX BIMSAHUE HA OBIIECTBO»

AnHOTanusi: B cTarbe paccMaTpHBarOTCS COBPEMEHHBIC TCHACHIINH Pa3BUTHS
KOMIIBIOTEPHBIX ~ TEXHOJOTHH,  ONpeAensdione oOMuK  1Uu(poBOM  3MOXH.
AHaMM3UPYIOTCS KITFOUEBBIE HAIIPABIICHHS: NCKYCCTBEHHBIN MHTEIICKT W MAIllTHHHOE
oOyuyeHue, THTEPHET Bellel, 00JlauHble BRIUYMCICHUS, OOJbIINE JaHHBIE U TEXHOJIOTUU
omokueiiH [citation:1; citation:4]. Ocoboe BHUMaHHUE YIEISICTCS CKBOZHOMY XapaKTepy
ATUX TEXHOJOIWW, HMX CIOCOOHOCTH CO3[1aBaTh CUHEpreTuyeckue 3>PQPexTsl u
TpaHcopMupoBaTh  paznuyHbie  cheppl —  OT  TIPOMBIIUIEHHOCTH [0
3npaBooxpaHenus. IIpencraBieHbl COBPEMEHHBIE TMOAXOJAbI K  OOECICUCHUIO
KrOepOe30MacHOCTH, dTUUECKUE aCTIeKThl BHEIPEHUS MHHOBAIUM ¥ HEOOXOIMMOCTh
ajanTanuy 00pa3oBaTENIbHBIX IMPOTpaMM i TMOITOTOBKU CIEIHATUCTOB HOBOTO
nokoJieHus [citation:4; citation:6]. OG0CHOBBIBAETCS BBIBOJI O TOM, YTO KOMITHIOTEPHBIE
TEXHOJIOTUU HE TOJBKO PEBOJIIONUOHUZUPYIOT TEXHUUECKYIO cdepy, HO U (OPMUPYIOT
HOBOE, MHKJTFO3MBHOE M STUYECKH OTBETCTBEHHOE OOIIECTRO.

KiroueBble €10Ba: KOMITBIOTEPHBIE TEXHOJOTHH, UCKYCCTBEHHBIN HHTEIJICKT,
MHTEpPHET BeIleH, 00JIadYHbIe BBIYMCIICHHS, OOJbIINE AaHHBIC, OJOKYCHH, HU(poBas
TpaHchopmarius, KubepOe30MnacHOCTb.

1. BBenenne

B ycloBusSiX CTPEMHUTEIBHOTO TEXHOJIOTHYECKOTO MPOrpecca KOMIBIOTEPHBIC
TEXHOJIOTUU TPEOYIOT HOBBIX PEHICHUH M MOJXO0J0B, CIOCOOHBIX 00ECTIECYUTh
BBICOKYI0 KOHKYPEHTOCIIOCOOHOCTh OpPTaHM3aIlMi U KaueCTBEHHO W3MEHUTH >KU3Hb

obmectBa. CoOBpEeMEHHbIE WCCIIEIOBAaHUSI AaKIEHTHUPYIOT BHHUMAaHUE Ha TaKHUX
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KJTFOUEBBIX MHHOBAIIMOHHBIX MU(PPOBBIX TEXHOJIOTUIX, KAK HHTEPHET BEIIeH, O0IbIITe
JTaHHBIC, WCKYCCTBCHHBIH  WHTCIUICKT,  SBISIOMIUXCS  OCHOBOW  ITU(POBOM
TpaHchopMali. ITU TEXHOJOTUU HOCST CKBO3HOM, OJHOBPEMEHHO MPOPBIBHON U
MEPCIEKTUBHBIA XapaKTEp, YTO IIO3BOJSET HCIOJb30BaTh MUX MOTEHUWAN s
MOJIYYCHHS] CAHEPTETUYECKOTO U MYJIbTUILTUKATUBHOTO 3P deKTa.

2. KitoueBble HANpaBJIeHUs Pa3BUTHA

2.1. UckycCTBeHHBIH MHTE/UIEKT U MallIHHHOE O0y4YeHue

NckyccTBennsiit untemnekt (M) cran neHTpaasHbIM ApaiiBepoM HHHOBAIIMM B
KOMITBIOTEPHBIX TEXHOJOTHUSIX. COBpPEMEHHBIE UCCIENOBAHMUS OXBAaTBIBAIOT Kak
reHepatuBHbli M, ciocoOHBIN cO3/1aBaTh HOBBIM KOHTEHT, Tak U 00bsicHUMbIH VU
(explainable Al), o6GecneunBaronUii MNPO3PAYHOCTh MPUHUMAEMBIX PEIICHUMA.
Texnonorun MW Haxondatr npuMeHEHHE B MEAMIIMHE (IMarHOCTHKA 3a00JIEBaHUM 1O
MEJUIIMHCKUM H300paKeHUsIM), 00pa3oBaHUU (aJalTUBHBIE CHUCTEMbl OOYy4YEeHUS),
TpaHcnopTe (OeCHWIOTHBIE aBTOMOOWIIM) M MHOTHUX Jpyrux cdepax [citation:6;
citation:10].

2.2. MuTepHer Bemleid 1 kndeppusniecKkne CUHCTEMbI

Wurepner Bemei (IoT) mnpencraBisger coOOl ceTh B3aMMOCBSI3AHHBIX
YCTPOMCTB, CIIOCOOHBIX COOMpaTh 1 OOMEHHMBATHCS JAaHHBIMU O€3 yJacTHs YesIOBeKa.
Ota TeXHOJIOTHS ABJIAEeTCS (YHAAMEHTOM I CO3IaHus KHOep(HU3UIECKUX CUCTEM U
"YyMHBIX" Ccpel — OT NPOMBIIUICHHBIX MPEANPHIATAH JO TOopomoB |[Citation:1,
citation:4]. KomuectBo ycrpoiictB 10T mpomomkaer 3KCIIOHEHIIMAIBHO PAcTH, YTO
CO3/1a€T KaK HOBBIE BO3MOXKHOCTH JJii cOOpa JaHHBIX, TaK U BBI3OBBI B 00JIacTH
0e30macHOCTH U 00paOOTKU UH(POPMALIMH.

2.3. O0J1a4YHbIe BLIYMCJIEHHUSA U 00JIbIIINE JaHHbIE

OO6JiayHble TEXHOJOTUHM OOECIEYMBAIOT TMOKMH OCTYN K BBIYMCIUTEIHHBIM
pecypcaM H XpaHWIHWIIAM JaHHBIX, MO3BOJISS OpraHU3aIUsM MacIITabupoBaTh
UHDPACTPYKTYpy MO Mepe HEeoOXOoAMMOCTH [citation:4; citation:6]. B coueranuu c
TEXHOJIOTUAMHU 00paboTKu OoJbinx naHHbIX (Big Data) oHM co31ar0T OCHOBY st

QHAJIMTUKM U CHUCTEM MOJJEPKKU NPUHATUA perieHuil. CoBpeMEeHHbIE MOAXOJbl K
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paboTe ¢ JaHHBIMH BKJIIOYAIOT HE TOJIBKO CTPYKTYPHUPOBAHHYIO WH(MOPMAIUIO, HO H
AHAJIN3 HECTPYKTYPUPOBAHHBIX TAHHBIX U3 PA3JIUYHBIX UCTOYHUKOB.

2.4. biiok4eiliH M pacnpeie/ieHHbIE peecTPhI

Texnonoruss OJIOKYEHH W pacOpeliesiCHHbIE PEEeCTPbl MpeIaraloT HOBBIE
Mojenu oOecrieyeHus: JoBepuss B LHUPPOBOM cpeae Oe3 HEOOXOJAMMOCTH B
LEHTPAJIN30BaHHBIX TOCPEAHUKAX. [ [pUMEHEHNE 3THX TEXHOJIOTUI BBIXOIUT 33 PAMKH
KPHUIITOBATIOT M OXBATHIBACT YIPABJICHHUE IEMOYKAMU TOCTABOK, HUICHTU(DHUKAIUIO
JUYHOCTH, 3aIUTy UHTEIUIEKTYaIbHOW COOCTBEHHOCTH U MHOTHE JIpyrue 00JacTH.

3. MekaucuuIJIMHAPHBIA XapaKTep U BJIMsHUE HA 001eCTBO

KirroueBor XapakTEPUCTUKOW COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHM
ABJISIETCST WX MEXKIUCUUIUIMHApHOCTh. [Iporpecc B Takux oOJacTsax, Kak
POOOTOTEXHHKA U ABTOHOMHBIE CUCTEMBI, IEMOHCTPUPYET UHTETPALIMIO JOCTHKEHUIN
computer science ¢ peaJlbHbIMU  TMPWIOKEHUSIMU B  MPOMBIIIICHHOCTH,
3JIpaBOOXpaHEHUH, 00pa30BaHUH, TPAHCIIOPTE U J1a’KE€ OCBOCHUH KOCMOCA.

BinsitHue KOMIBIOTEPHBIX TEXHOJIOTUN Ha 0OIIECTBO HOCUT (DyHIaMEHTaIbHbIN
xapakTtep. [ludpoas Tpanchopmaiiust 0XBaTbIiBaeT Bce Chephl JKU3HEACATEITHBHOCTA —
OT Ou3Heca 10 TOCyAapCTBEHHOro ympamieHus. I[lpu 3TomM ocoboe 3HaueHHE
MpUOOPETAIOT OJTUYECKHE AaCIEKThl, BOIMPOCHI JOCTYIMHOCTH TEXHOJOTHM JJis
Pa3UYHBIX TPYII HACENIEHUS U He0OXO0UMOCTh 0OecTieueH s 0€30MaCHOCTH TaHHBIX
[citation:4; citation:6].

HccnenoBarenn MOTYEPKUBAIOT BAXXHOCTH aJanTallid  00pa30BaTEIIbHBIX
MPOTPaMM U TMOBBIIIEHUS KBATU(UKAIIUKA CIICIIMAIMCTOB JIJIsl YCTIEITHOW UHTETpaluu
HOBBIX TEXHOJOTMH B MPAaKTUYECKYIO IEATEIbHOCTh mnpeanpustuil. lloaroroska
KaJpoOB, CIHOCOOHBIX pPabOTaTh HA CTHIKE JUCHUIUIMH W TIOHMMAIONIUX Kak
TEXHUYECKUE, TaK U T'yMAaHUTAPHBIC ACMEKThl BHEAPEHWS WHHOBAIIMM, CTAHOBUTCA
KPUTUYECKUM (PaKTOPOM Pa3BUTHSI.

4. BbI30BbI M NIEPCNEKTUBBI

HecMoTps Ha BIEUATIISIIOIIMEI IPOTPECC, PA3BUTUE KOMITBIOTEPHBIX TEXHOJIOTUH
CTaJKMBAeTCSI C PsAIOM BbI30BOB. B Poccum HabmromaeTcss 4acTHO-CHCTEMHBIN

XapakTep NPUMEHEHUs TEXHOJIOTUH, UTO cO3/1aeT Oaphephl A1l 3 PEeKTUBHOTO 0OMEeHa
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JaHHBIMU, TEHEPUPYET TOUKU YA3BUMOCTH, OTPAaHUYMBAET MOTEHIIMA aHATUTUKH. DTO
nopokaaeT GyHaaMeHTaIbHbIe TPoOIeMbl IpU (OPMUPOBAHUN €IMHOM JOBEPEHHOU
Kkubep-puznueckoit cpepl.

KubepOe3onacHOCTh CTAaHOBUTCS HEOTHEMJIEMBIM KOMIIOHCHTOM  JTF000H
muppoBoil cuctembl. PocT KoimyecTBa NOJAKIIOYEHHBIX YCTPOMCTB M 00beMa
oOpa0aTeIBaeMbIX JaHHBIX TpeOyeT HOBBIX NOJAXOAOB K 3alMTe HHPOpMALUU U
00ecrneveHnI0 MPUBATHOCTH. Bonmpockl 6€30MacHOCTH JaHHBIX U ATHYECKHUE aCTEeKThI
BHEPEHUSI THHOBALUHN TPeOYIOT 0COOOr0 BHUMAaHUS KaK CO CTOPOHBI pa3pab0TYHUKOB,
TaK U CO CTOPOHBI PETYISATOPOB.

5. 3akirouenue

CoBpeMEHHbIE KOMITBIOTEPHBIE TEXHOJOIMHM pPa3BUBAIOTCS B HAIPABICHUU
MHTETPAIH UCKYCCTBEHHOTO MHTEINIEKTa, NHTEPHETA Bellel, 00JIaYHbIX BRIYMCICHUN
u OyokyeilHa B €AMHYIO LHU(PPOBYIO 3KOCHUCTEMY. OTH TEXHOJOIMH HE TOJIBKO
PEBOJIIOLIMOHU3UPYIOT MHKEHEPHO-TEXHUYECKYIO cdepy, HO U (HOPMHUPYIOT HOBOE,
WHKIIIO3MBHOE W DJTUYECKHM OTBETCTBEHHOE 00mecTBo. KimroueBbIMU yCIOBHSIMH
YCIIEITHOTO Pa3BUTHUSA OCTAIOTCS MEXKIUCHMIUIMHAPHBIN TMOAXOJA, MOJArOTOBKA
KBAIM(UUUPOBAHHBIX KaJApOB U oOecrieyeHue Oe30MacCHOCTH LHU(PPOBON CpEJbI.
KoMmneioTepHble TEXHOJIOTUM NPOAODKAIOT  OCTAaBaThCsl TJIABHBIM  JIpaliBEpoOM
nporpecca, TpaHchopMupys Bce chepbl YEIOBEUECKOW NEATEIbHOCTH U OTKpPbIBas
HOBBIC TOPU3OHTHI JIJIS1 PA3BUTHSL.
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Csenenusi 00 aBrope(-ax): [lemwouesa CenvOu, Ilpenodasamenv Kagheopwi
MEOUYUHCKOU u3UKU U UHDOPMAMUKU.

Tocyoapcmeennozo meduyunckozo Ynusepcumema Typxmenucmana umenu Moipama
T'appuiesa.

Awixabao, Typkmenucman

«KOMIBIOTEPHBIE TEXHOJIOI'MHA 2026: OT ATEHTHOI'O U K
®U3NYECKOMY MHTEJUIEKTY U HOBOM BBIYMCJIUTEJIBHOM
APXUTEKTYPE»

AHHOTanmMs: B craTbe paccMaTpuBarOTCS KIIFOUEBBIE HAIMPABICHHS Pa3BUTHS
KOMIBIOTEPHBIX TexHoMoruii B 2026 TOMy Ha OCHOBE MNPOTHO30B BEIYLIUX
npodeccuonanbubix opranuzanuii (IEEE, Gartner, IDC). Ananusupyercs nepexos ot
AKCIIEPUMEHTAILHOTO WCIIOJIb30BAHUS UCKYCCTBEHHOTO MHTEIJIEKTA K
MPOMBINIJIEHHONW JKCIUTyaTalldd areHTHhIX cucteM, rne WMU-areHTsl BBICTYMAroT
CaMOCTOSITCIIbHBIMA  KOOPJIMHATOpaMHu OHM3HEC-TpolieccoB [citation:5; citation:8].
Ocoboe BHuUMaHue yaenserca koHuenmuu "¢usudeckoro MN" (Physical Al) —
WHTETPAllMA  MHTEIUIEKTYaJIbHBIX ~CHUCTEM C  POOOTOTEXHUKOM, aBTOHOMHBIM
TPAHCIIOPTOM M TIPOMBIIIIECHHBIM 000pyoBanueM. [IpencraBieHbl HOBbIE MOAXOABI K
BBIYUCJICHUSIM:  TE€TEPOTCHHBIE  APXUTEKTYPhl, OOBECIMHSIONIUE KJIACCUUECKHUE
npoueccopsl, GPU u cneunanuzupoBanubie Al-yCKOPUTENH, a TAKXKE KOHBEPICHIUS
BBICOKOTTPOU3BOAUTENHHBIX BEIYMCIICHUHN, KBAHTOBBIX TEXHOJIOTMI U UCKYCCTBEHHOTO
WHTEIJIEKTa [citation:2; citation:6]. OOOCHOBBIBAETCS HEOOXOIUMOCTh TMEPECMOTpa
MOJIXO/I0B K KNOEepOEe30macHOCTH, YIPABICHUIO IAHHBIMU ¥ S)KOHOMUKE BHIYUCIICHHH B
YCIIOBUSX HOBOW TEXHOJOTMYECKOM MapaurMbl.

KuiroueBbie €10Ba: KOMIBIOTEPHBIE TEXHOJIOTUU, UCKYCCTBEHHBIN MHTEIUIEKT,
NU-arents, ¢dusuueckuit WM, ™MynbTHAareHTHBIE CHUCTEMBI, TETEPOTECHHBIC
BBIUMCJICHUS, ~ KBAaHTOBbIE  BBIYMCIICHHUS,  KHOepOE30MmacHOCTh,  HudpoBas

tpanchopmarus, 2026 rog.
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1. BBenenne

CornacHo NporHo3aM BeIyIINX aHAIUTHYECKUX IIEHTPOB, 2026 1o CTAHOBUTCSA
NEPEIOMHBIM B Pa3BUTHH KOMIIBIOTEPHBIX TEXHOJIOTMII — BpPEMEHEM OKOHYAHMS
6eckoHeuyHbIX 3KkcriepuMeHTOB ¢ U 1 mepexoaa k 3tamy, Korjaa oT TEXHOJIOTHI JKIyT
usmepumoro sddekra. IEEE, kpymnHeimas mnpodeccuoHambHas TeXHUYECKas
opranu3zaius, B cBoeM otuere «2026 Technology Predictionsy BeliensieT MeraTpeH/ibI,
dbopmupyromme Oymymee paOOThl, MEIWIMHBI, DJHEPIrETHKA H  Ppa3pabOTKH
nporpaMMHoOro odecrieucHus [citation:2; citation:6].

2. KitroueBbie HANpaBJ/IeHUs Pa3BUTHA

2.1. ArentHblii U1 n MyJibTHAT€HTHBIE CHCTEMBI

Okcneptol IDC HazpiBatoT 2026 101 HayasioM «agentic-3pbl» — IMepexoja oT
MPOCTBIX 4aT-00TOB K NoOJIHOUEHHbIM WMM-areHTaM, cnocOOHBIM CaMOCTOSATEIBHO
BBITIOJIHATh CJIOKHBIE 3aJaud. B OTaMumMe OT TeHEepaTUBHBIX MOJEINIEH, TOJBKO
TEeHEPUPYIOLUINX KOHTEHT, areHThl 00JaJai0T CIOCOOHOCTBIO K IUIAHWPOBAHUIO,
WCIIOJB30BAaHUIO MHCTPYMEHTOB U BBIMOJHEHUIO JEHUCTBUU B LUGPOBOIM cpene
[citation:5; citation:8].

KiroueBass TeHnmeHImsi — pa3BuTHE MyJbTHareHTHbIX cucteM (Multiagent
Systems), TJ€ BMECTO OJHOTO «YHHUBEpPCAJIBLHOTO» areHta pabotaer Habop
CHELMATM3UPOBAHHBIX, B3aUMOACUCTBYIOIIUX Uil JAOCTHXKEHMs 0Oed uemu. ITo
OCOOEHHO AaKTyalbHO Jisi CJIOKHBIX KOPIOPATHUBHBIX KOHTYpPOB, A€ TpeOyercs
OpKECTpalus CKBO3HBIX IPOLECCOB W aBTOHOMHOE IPUHATHE PEIICHHI Ha OCHOBE
aHanu3a JaHHbIX.

2.2. Puzuvecknii UU (Physical Al)

IEEE Computer Society BbIIensieT «BOIUIOMEHHBIN dusndeckuii NN
(Embodied Physical Al) kak oaHO U3 KItoueBbIX Hanpasienuit 2026 rona. Peus uaer
00 UWHTErpauuy HHTEJUICKTYaJbHBIX CHCTEM HEMOCPEICTBEHHO B (U3HUECKHE
O00BEKTHI: POOOTOB, OECHIIOTHBIE ABTOMOOWIIM, TIPOMBIIUIEHHOE O0OpYJAOBaHHE U
OBITOBBIE YCTPOMCTBA.

HccnenoBanuss B 00JaCTM POOOTOTEXHUKH JEMOHCTPUPYIOT Mporpecc B

reoOMCTPpUICCKOM MOJCINPOBAHNHA u aHaJIN3¢ AJIrOPUTMOB BBIYMCJIICHUA
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KHHEMATHYECKUX MapaMeTPOB MaHUMYJISIIMOHHBIX CHCTEM POOOTOB, YTO IMOBBIIIACT
TOYHOCTh W aBTOHOMHOCTh HX paboTel. B cdepe OecnuimoTHOro TpaHCHOpTa
MYJIbTUMOJAIBHBIE CUCTEMBI, UCIIOJIB3YIOIIUE BUIEO C KaMep, JIa3€PHBIE CEHCOPHI U
SI3BIKOBBIC HMHCTPYKIIUW, TEPEXOASAT OT H30JUPOBAHHOTO (PYHKITMOHMPOBAHHS K
CKOOPJIMHUPOBAHHBIM (PJIOTaM, CHOCOOHBIM OOBSICHSATH CBOU PEILICHUS U JIEHCTBOBATH
B YCJIOBUSIX HEONIPEACICHHOCTH.

2.3. HoBasi apxuTeKTypa BbIYMCJIEHHUIi: TeTEePOreHHOCTh U KOHBEPreHIUs

Cnpoc Ha BbIIOJHEHUE pabouux Harpy3ok UM crumynupyer nanbHeHmve
WHHOBAIlUM B TPOU3BOJCTBE, YMNPABICHUU M PACCEUBAHUU DHEPTUM B IEHTpax
o0paboTku mJaHHBIX [citation:2; citation:6]. Bo3HukaeT HOBas mnapaaurma —
TE€TEPOrCHHbIE BBIYMCIICHUS, TAE 3aauyd PaCHpeAessiioTCS MEXAY KIACCUYECKHUMU
nporeccopamu, rpadpudeckumu yckoputeiasimu (GPU), TeH30pHBIMU TTpoIiECcCcopaMu
(TPU) u cnennanu3upoBanHbiMu Al-unmamu.

Oco0oro BHUMaHUSI 3aCiy’)KMBaeT KOHBEPIEHIMs TpeX HalpaBJICHUIA:
BBICOKOTIPOU3BOAUTENbHBIX BbluuciaeHuid (HPC), HCKyCCTBEHHOrO HHTEIICKTa U
KBAaHTOBBIX TEXHOJOTHM [citation:2; citation:6]. B 2026 romy 0XuJarOTCs TIEPBBIC
MUAJIOTHBIE TIPOEKThI, OOBEAUHSAIONIME ITHU TOAXOALl [JIsi pEIIeHUs 3a7ad B
Kpurnrorpaduu, JOTUCTUKE, (PapMaleBTHKE U MaTEPHAIOBEICHUH.

2.4. DHeproceTu Oyayumiero u aJanTuBHAasi MeIUIIUHA

[Iporuosel IEEE yka3plBaroT Ha JBa NPOPBIBHBIX HANpPaBJIEHUS NMPUMEHEHUS
KOMIIBIOTEPHBIX TEXHOJIOTHI:

. Ynpasiasiemble U 3HeproceTr CTaHOBATCS NPEAUKTUBHBIMU M BCE
0oJiee aBTOHOMHBIMH, MPOTHO3UPYS CIPOC U paclpeenisis Harpy3ky B peallbHOM
BpeMeHHU [citation:2; citation:6]. UccnenoBanust B 0071aCTH TEPMOSIEPHOTO CUHTE3A C
HCIIOJIb30BaHUEM BBICOKOIIPOU3BOUTEIIBHBIX BBIUUCICHUN U MAIIMHHOTO OOy4eHUSs
MPUOJIMKAIOT CO3/ITAHNE YUCTOTO UCTOYHUKA SHEPTUH.

. AnantuBHbie 0uo-UM unHTepdeiichl HEMPEPHIBHO BOCIPUHUMAIOT U
MHTEPIPETUPYIOT OMOJIOTHYECKUE CUTHAJIBI 4YeJIOBEKa, IMO3BOJISIS KOPPEKTUPOBATH
TepaInio B PEKUME PEATbHOTO BPEMEHU — OT MEPCOHATIU3UPOBAHHOTO JI03UPOBAHUS

JIEKapCTB JI0 yIpaBieHus HeilporpoTe3amu [citation:2; citation:6; citation:9].
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3. CucreMHbIe M3MEHEHUs B pa3padoTKe U 0€30MaCHOCTH

3.1. Al-native pa3pa6oTka

Gartner BblHOCUT Al-native miargopmbl pa3pabOTKM B Hayalo CHUCKA
KJIFOYEBBIX TPEHJIOB. DTO MEPEXO0J OT «MHCTPYMEHTOB-IIOMOIIHUKOBY K Cpejaam, Ie
reHepatuBHbli MM craHoBuTCS 0a30BBIM  CIIOEM CO3JaHUS MPOrPAMMHOIO
oOecrnieuenus. Hebomnpinme komanabl, ycunenusie MM, co3narot 60mbI11e NpUIoKeHun
MpU MPEXKHUX pecypcax, 4TO TpedyeT mnepecOOpPKH BCEro >KU3HEHHOTO IHMKJIa
pa3zpabotku (SDLC) ¢ ycuiennem TpeOOBaHHI K apXUTEKType, TECTUPOBAHHUIO U
0€30MacHOCTH.

3.2. Kubep0e30nmacHOCTH HOBOI'0 MOKOJIECHUS

Ycenoxuenue  kubOepyrpos  TpebyeT mepexoja Ha HOBOE  KadeCTBO
MH(POPMAITMOHHON 3aIUThl. AKIIEHT CMENIAeTCAd Ha MPOTHO3UPOBAHUE aTaK, aHAJU3
MoBeleHUs u aBToMarm3ammio SecOps ¢ npumeHeHueM HH-accuCTEHTOB.
dopMupyeTcst  apXUTEKTypa aKTUBHOTO «HMMMYHHUTETa» I  KPUTUYECKOU
nH(pOpMaIIMOHHON HMH(PPACTPYKTYphl, TJ€ OCHOBHAs 3ajlayua — MHUHUMHU3UPOBATH
ySI3BUMOCTH €111€ Ha CTaIMM MPOSKTUPOBaHUS [citation:5; citation:8].

BaxxHBIMH HampaBICHUSAMH CTAHOBATCS KOH(MUICHIIMATLHBIC BBIYUCICHUS
(Confidential Computing) ¢ ucnonbs3oBanueM amnmnapaTHbix 1oBepeHHbIX cpen (TEE) u
npoBepsiemMoe mpoucxoxaenne nudposeix apredakto (Digital Provenance).

3.3. DJKOHOMMKA BbIYUCICHUI

Cuer 3a uHpepeHc (BpimosHeHHe Mojenei M) craHOBHTCS HOBBIM BHIOM
TEXHOJIOTUYECKOTO JI0JIra — OH HAKaIJIUBAETCS HE3aMETHO U BHE3AIMHO MIPeBpaIiaeTcs
B Or0/KETHYIO npobsiemy. Bo3Hukaer HeoOxonumocTs BHeapeHus: Al FinOps: kBoT,
OIO/KETOB, IOHUT-DKOHOMHKHM IO KeHcaM M TPO3pavyHOCTH 3aTpaT Ha TOKEHBI U
BbluncieHus. Kommanum mepexoasT K TUOPUIHBIM MOJEIsAM: O0JaKo IS
AIACTHYHOCTH, ON-prem JJis MPeACKa3yeMOoCTH, edge i OIM30CTH K TPOIIECCy.

4. 3aka0ueHune

Komnbrorepusie TexHomoruu 2026 roaa XapakTEpU3YHOTCS MEPEXOIOM OT
AKCIIEPUMEHTOB K TMPOMBINIJICHHON OSKCIUTyaTallud WHTEJUICKTYaIbHBIX CHCTEM.

KitoueBbie HarnpaBineHusi — areHTHbIM MM, MeHstomuii 10ruky OM3Hec-1mpoleccoB;
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¢busnueckuit UW, nHTErpupyIonnil MHTEIUIEKT B MaTEpUATIbHBIA MUP; U T€TEPOTEHHbBIE
BBIUHCIICHUS, OOBEIUHSIONINE KIIACCUYECKUE, CIEHUATU3UPOBAHHBIE U KBAHTOBBIC
apXUTEKTYphl. OTH HU3MEHEHHUs TpeOyloT MepecMOoTpa MOAXOJ0B K pa3paboTke,
0€30MacHOCTH U YMpaBICHUIO pecypcamu. POpMHUPYETCs] HOBBIA TEXHOJIOTUYCCKUN
yKJaj, TJ€ KOMIBIOTEPHbIE TEXHOJOTMU CTAHOBATCA HE MPOCTO MHCTPYMEHTOM, a
AKTUBHBIM [MaPTHEPOM YEJIOBEKA B PEILICHUU CIIOKHBIX 3a/1a4.
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Csenenusi 00 aBrtope(-ax): [ypoanosa Caxpacyns, IIlpenooasamenv kageopwi
MEOUYUHCKOU u3UKU U UHDOPMAMUKU.

Tocyoapcmeennozo meduyunckozo Ynusepcumema Typxmenucmarna umenu Moipama
T'appuiesa.

Awixabao, Typkmenucman

«KUBEPBE3OITACHOCTD 2026: HOBBIE PYBEKU 3ALIUTHI B I1OXY
NCKYCCTBEHHOI'O UHTEJIVIEKTA U KBAHTOBBIX YI'PO3»

AHHoTaumsi: B cTraTtbe paccMaTpuBarOTCs KJIIOUEBBIC HAIMPABICHUS Pa3BUTHS
kubepo6e3onacHocTy B 2026 rogy Ha OCHOBE MPOTHO30B BEAYIIUX AHAIUTHUYECKHUX
areHtctB (Gartner, IEEE) wu okcnepTHeiX olieHOK [citation:2; citation:7].
AHanusupyrorcss (QyHAaMEHTalIbHbIE W3MEHEHUs HaHamadTa yrpos, BbI3BaHHBIC
IIMPOKUM BHEAPEHUEM UCKYCCTBEHHOIO MHTEIUIEKTA: TIEPEXO]] OT ucnoib3oBanus NN
B Ka4€CTBE MHCTPYMEHTA 3alUThI K MPOTUBOCTOSHUIO C aBTOHOMHbIMU N -atakamu u
HE00X0MUMOCTh 3amuThl camux MM-cucteM OT HOBBIX BEKTOPOB arak [citation:2;
citation:4; citation:7]. Ocoboe BHUMaHUE yIEISETCS MOATOTOBKE K MOCTKBAHTOBOM
amoxe: yrpose "cobepu ceityac, pacmmdpyi moske" U nmepexoay Ha MOCTKBAaHTOBYIO
kpunrorpaduro [citation:2; citation:5; citation:7]. IIpeacTaBieHsl HOBbIE TTOIXOMIBI K
yIOpaBlICHUIO WACHTU(UKAIMEH, BKIIOYAsl 3alUTy HEMBICIUMBIX CYHIHOCTEH U
MaITUHHBIX UIEHTU(UKATOPOB, a TAKXKE YCUIIEHUE PEryasaTopHoro nasieHust (NIS2,
DORA) [citation:7; citation:8]. OOOCHOBBIBa€TCSI HEOOXOJUMOCTH TIepexojia OT
PEaKTUBHOW K MPOAKTUBHON MOJIeNIM KMOep3alIuThl U UHTETPallMK 0€30MacHOCTH Ha
BCEX ATarax TEXHOJOTHYECKOTO IUKJIA.

KiawueBble  cjioBa: kuOepOe30MacHOCTh,  MCKYCCTBEHHBIM  MHTEIUICKT,
arentHpii UM, mocTtkBaHTOBasi Kpumnrorpadus, yrpaBieHHE HWACHTH(PUKAIIUCH,
HEMBICJIMMbIC CYIIIHOCTH, PETYASTOPHOE JABICHNUE, aTAaKU Ha IIETTOYKH MOCTABOK.

1. BBenenue

CornacHo mporHo3zam Gartner, 2026 10jJ CTaHOBUTCSA II€PEIOMHBIM JIJIA

kubepOe3onacHOCTU: JupekTopa mno wuHbopmanumonHol Oe3omacHocTH (CISO)
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BCTYNAlOT B TOJ OECHPEIEeICHTHOTO [aBJIEHUS CO CTOPOHBI TEOMOJUTUYECKON
HEONPENICTICHHOCTH,  PEryJsTOpHOW  (parMeHTalmu U CTPEMUTEIHHOTO
pacripoctpanenus WM [citation:2; citation:7]. Otu QakTopsl (QpyHIaAMEHTAIBLHO
TpaHC(HOPMHUPYIOT KOPIIOPATHBHBIC PUCKH U TPEOYIOT HOBBIX aaNTUBHBIX CTPATETHMA
3amuThl. KubepOezonmacHOCTh  mepecTaeT  ObITh  CTaTUYECKOM  OOOpPOHOIM:
3JI0YMBIIIUICHHUKY OOJIbIIIE HE «B3JaMbIBAIOT» HHPPACTPYKTYPY — OHU «3aXOJST» B
HEe, UCTIOB3Ys CKOMIIPOMETUPOBAHHBIC TOCTYIHI.

2. UcKyCCTBEHHDbI MHTEJIEKT KAK JIBOMHON areHT

2.1. ABronomubie UU-aTaku

B 2026 rony MU cTtaHOBHTCS HE MPOCTO HHCTPYMEHTOM, a CaAMOCTOSATEIIbHBIM
atakytomuM areHtoM. Cloudflare nporHosupyer, 94TO 3JTOYMBIIUICHHUKHA OyayT
HcIoap30BaTh "vibe coding" u1s 3amycka MaciITaOHBIX BPEJOHOCHBIX KaMIIaHUM, T/1e
NN BoicTymaeTr B pojM pa3BeAUYMKa M HACTaBHUKA, ABTOMATUYECKU CKaHUPYS
ySI3BUMOCTH W pa3pabarbiBas HMHCTPYMEHTBHI BTOPKEHHS. Takoll  ypOBEHb
ABTOHOMHOCTHU KAapJIMHAJIBHO TIOBBIIIAET MaciiTad KuOEepnpecTymHOCTH, Jeliast
CKOPOCTb aTaK HEIOCTHKUMOM JUIsi TPaJUIMOHHBIX CPEJCTB 3aluThl [citation:4;
citation:9].

2.2. 3ammurta camux UU-cucrem

[To mepe unterpanuu GenAl B kopriopaTuBHBIE paboyue MPOIECCH BOSHUKAIOT
HOBBIC BEKTOPHI aTak. [[poMIT-HHBEKIINH, YTE€UKa YYBCTBUTEIBHBIX JAHHBIX Yepes3
NU-uHCTpYMEHTHI W PUTHUPOBAHHBIE MOJENM, TMPEBpANIAIONIUECs B KaHAJBI
3710ynoTpedeHnid, TpeOyloT HOBBIX MOAXOJOB K Oe3zomacHoctH. bonee 57%
COTPYIHHMKOB HCNONB3YIOT JMuHble GenAl-akkayHTel st paboumnx meneid, a 33%
MPU3HAIOTCS BO BBOJE KOH(MHACHIMAILHONH HWHPOpMAMM B HEOJIOOPECHHBIC
WHCTPYMCHTHI.

Gartner peKOMEHIyeT TMepexoa OT oOmero oOydeHus K aJanTUBHBIM
MOBEJICHYECKUM MporpamMmam, BiJtouatomuMm MU-cnenmuduynsie  3amaun,
BHEJIPEHHE COBMECTHBIX MOJEJEeH yIpaBleHUs, TMOBBIIIAIOINIMX OTBETCTBEHHOCTH

ousHeca [citation:2; citation:7].
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3. [locTKkBaHTOBasE KPUNTOrpagusi: OT TEOPUHU K MPAKTHKE

Gartner nporHo3upyet, yTo K 2030 rojly KBaHTOBBIC BBIUYMCICHHUS CIEIAIOT
HeOe30MacHOM  aCUMMETPUYHYI0 KpunTorpaguio, Ha KOTOPYHO MOJararoTcs
COBpEMEHHBIE CHCTEMHI [citation:2; citation:7]. Yrpo3a "cobepu ceifuac, pacmuppyi
nozxke" (harvest now, decrypt later), mpu KOTOpO#l 3JOYMBIIIJIEHHUKHA COOHPAIOT
3amu(poBaHHbIE JaHHBIC 1JIs1 OyAyIIETro B3JIOMa, YKe CEroJHs TpeOyeT nepexojia Ha
noctkBaHTOBYI0 Kpuntorpaduro (PQC) [citation:5; citation:7].

Muorue opranumzanuu  yxke npororunupyroT PQC u moBbIIArOT
KpUIITOATHOCTUYHOCTh.  KiltoueBble  IIard  BKIIOYAIOT  HMHBEHTApHU3ALUIO
KpUNTOrpaUuecKuX AaKTUBOB, CO3/JaHHE IIEHTpPA KOMIIETEHUUH, COIIaCOBAHUE
JOPOXKHBIX KapT C BEHAOPAaMM M NPHOPUTE3ALHUIO JONTOXKHMBYIIUX JAHHBIX JUISA
MUTPALH.

4. YnpasieHue uaeHTU(PUKALUEN B HOBYIO Ipy

4.1. B3pbIBHOM POCT HEMBICJIMMBbIX HAEHTH(PUKATOPOB

B 2026 roay KoJW4yecTBO MamIMHHBIX cymHocTedl (0oThl, API, cepBucHsble
aKKayHTbl, KOHTEHHEpbI) 3HAUUTEIbHO MPEBBIIAET KOJUYECTBO pEalIbHBIX
MOJIb30BaTeNe. DTH CYIIHOCTH 4YacTo OOJadar0T BBICOKUMHU MPHUBUIETHUAMH, HO
octatorcs 0e3 Hajxzopa. OTCYyTCTBHE POTALlMU CEKPETOB M KECTKO 3aKOAMPOBAHHbBIC
MIapPOJI CTAHOBSATCS «OTKPBITBIMM JIBEPSIMI» JJIs aTaK.

4.2. IAM pas UU-arenToB

Poct M-arenToB TpebyeT aganTaiuu TPAIUIIMOHHBIX CTPATETHi YIIPABICHHUS
unentuukanueit u  gocrynom (IAM). KpuTudeckuMHu CTaHOBATCS BOMPOCHI
perucTpauuyd UACHTU(PUKATOPOB, YIPABJICHHUS MAIIMHHBIMU YYETHBIMHU JTaHHBIMU U
MOJIMTUK aBTOpu3anuu. HecrmocoOHOCTh pemuTh 3TH MpOoOIeMbl MPUBEAET K POCTY
MHIUJEHTOB, CBA3aHHBIX C JIOCTYTIOM.

Gartner peKOMEHAYET TapreTUpPOBaHHBIM PUCK-OPHUEHTHPOBAHHBIA MOIXO/,
MHBECTUPYS TaM, e MpoOeibl U PUCKH HAauOOJbIINE, U UCTIOIb3YsI aBTOMATH3aLUIO

TaM, I'I€ BO3MOXHOCTHU CUJIBHBI.
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5. PeryasiTopHoe 1aBjieHUE U yIIPaBJIeHHe PUCKAMM

5.1. I'i1odanbHas peryJsToOpHas BOJATHWIBHOCTH

W3MeHeHne TeomnoJUTHYECKOTO JaHamapTa ¢ SBOJIONMS  [NIOOATbHBIX
MaHJIaTOB MIPEBPATIIIA KHOEPOE30MaCHOCTh B KPUTHICCKUN OM3HEC-PUCK C TIPSIMBIMHU
MOCJIEICTBUAMH JUIsl YCTOMUMBOCTH OpraHu3aluid. PerynsTopbl Bce yalle BO3Jiaraior
OTBETCTBEHHOCTh 3a HApPYIICHUS KOMILJIA€HCA Ha COBETHl JUPEKTOPOB U
pykoBoauTteneii. TpeOGoBanusi ObICTPOro yBeAOMJICHUS 00 WMHIUACHTAaX (MHOTJA B
TeyeHue 24 4YacoB) M YCHIICHHE KOHTPOJS 3a CYBEPEHUTETOM JAaHHBIX TPEOyIOT
HaJIe’)KHBIX aBTOMATU3MPOBAHHBIX MPOLIECCOB [citation:2; citation:7].

Hoseie mupextuBbl, Takue kak NIS2 m DORA B EBpome, mnpeBpamaroT
KHOEPrUrueHy u3 peKoOMEHaIluu B CTPOroe IOpUINIECKOe TpeOOBaHUE.

5.2. ATaKky HA HENMOYKHU MOCTABOK

[To nannbiM «JlaGopaTtopuu Kacmepckoro», aTaku Ha IEMOYKH TOCTABOK
OCTAIOTCSI OJHOM M3 TJIaBHBIX yrpo3. TeneKOMMYHUKAIIMOHHBIE SKOCUCTEMBI 3aBUCSIT
OT MHO’KECTBA BEHJOPOB U MOAPATYMKOB, CO3/1aBasi CJenble 30HbI B Oe30macHocTu. B
2026 roay KOMIIAaHUH MAcCOBO MIEPEXOAT Ha NpUHIHI Just-in-Time — 10CcTym TOIBKO
Ha BpeMs BBIMOJHEHUS pPabOT 03 pacKpbITUS peajbHbIX Mapojied BHEIIHUM
MOJIb30BATEIISIM.

6. HoBble apXHUTEKTYpPbI 321U THI

6.1. besonacHocts DNS kak panHuii pyoe:x

DKcnepThl 0OTMEUAIOT, YTO TpaauiroHHble cucTembl 3ammuThl (EDR, NGFW)
YacCTO BBISIBJISIIOT YTPO3bl CIUIIKOM 1M03AHO. DNS-ypoBEeHb — OJIH U3 CaMbIX PaHHHUX,
r7ie aTaku MOXHO ocTaHoBUThL. B 2025 roay 3adukcupoBaHo nmoutu B 6 pa3 OobIie
DNS-yrpo3 Ha moabp30Bartens, 4eM rojoM paHee. 95% BpeaOHOCHBIX TOMEHOB HUTIE
HE «CBETATCI» — HUX BUIUT TOJBKO oaHa KoMmauHusg. DNS-0e30mmacHOCTh HaeT
KOHTPOJIb C CaMOro Hayaja W JOMOJHAET TPAJULHMOHHBIE CPEIACTBA 3alUTHI
uH(popMaIuu.

6.2. Iposrounsa SOC u ayTcopcuHr

[TosiBnenue Al-enabled SOC (11eHTpOoB MOHUTOpWHTA KHOEPOE30MACHOCTH C

noaaepxkkoit 1) BHOCUT HOBYIO CJIOKHOCTB: KaJpOBOE€ JaBJIEHHUE, MOTPEOHOCTHh B
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MOBBIIICHUH KBATM(DUKAIIMN U MEHSIoecs Mojienu 3atpaT. bonee 90% opranuzanmii
B Poccum miaHupyrOT NPUBIEKATh BHEIIHUX MOAPSAYMKOB st coszganus SOC,
JeNeTUpys pyTUHHBIC 3a/1a4M U COCPE0TAYMBASICh HA CTPATETMUYECKUX PEIICHUSX.

7. 3akiIl0ueHHe

Kubepbe3onacnocts 2026 rTOMa XapakTepu3yeTcs TNEpexoJioM K HOBOM
napaaurme, rae M ctaHoBUTCS OTHOBPEMEHHO U IIABHBIM OPY>KUEM aTaKyIONIUX, U
KIIOYeBBIM ~HMHCTPYMEHTOM  3alUThl, a IIOCTKBAHTOBBIC YIPO3BI TPEOYIOT
HEMEJUICHHBIX JIEHCTBUMN. YTIpaBiieHHnEe HICHTU(PUKALIUEN pacIupsIeTCsl Ha MallIMHHbBIC
CYITHOCTH, PETYJSTOPHOE JaBICHHUE PACTET, a 3allUTa I[EMOYeK TOCTABOK CTAHOBHUTCS
KpuTHdeckord. OpraHusanuy, paccMmaTpuBarole KuOepOe30macHOCTh HE Kak
TEXHOJIOTUYECKYIO (DYHKIIHIO, a KaK UMIIEpaTUB OM3HECa, CMOTYT HE TOJIBKO 3aIUTHUTh
CBOM aKTHBBI, HO W W3BJICYb KOHKYPCHTHBIE IMPEHMYIIECTBA B HOBOW IMGPOBOU
peanbHOCTH [citation:4; citation:7].

Jlureparypa:
1. Gartner. Top Cybersecurity Trends CISOs Must Act on in 2026. — March 2026.

— URL: https://www.gartner.com/en/articles/top-cybersecurity-trends-2026

2. Gartner. Gartner Identifies the Top Cybersecurity Trends for 2026. —
February 2026. — URL: https://www.gartner.com/en/newsroom/press-releases/2026-
02-05-gartner-identifies-the-top-cybersecurity-trends-for-2026

3. ET Edge Insights. 2026 threat landscape: Al-generated attacks target
integrated  networks. —  January @ 2026. -  URL:  https://etedge-
insights.com/technology/cyber-security/2026-threat-landscape-ai-generated-attacks-
target-integrated-networks/

4. «Jlaboparopuss Kacnepckoro». Ilporno3 kubepyrpo3 st TelekomMa B
2026 romy. — January 2026. — URL: https://www.kaspersky.ru/about/press-
releases/laboratoriya-kasperskogo-predstavila-prognoz-kiberugroz-dlya-telekoma-v-
2026-godu

© I'ypoanoBa Caxparyasb. 2026.
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Caenenusn 00 aBrope(-ax): Annayewa Aylar (mugallym),

Orazgeldiyew Azat, Hayytmuhammedow Yslam, Hayydow QOguzhan (talyplar),
Yagsygeldi Kakayew adyndaky Halkara nebit we gaz uniwersiteti

Asgabat, Tiirkmenistan

«SANLY YKDYSADYYETIN WE ELEKTRON SANLY ULGAMLARYNYN
OSUSININ SINERGIYASY»

Sanly ykdysadyyetin Osilisi we Elektron hokiimet konsepsiyasy, dolandyrys
usullaryny, biznesi alyp barmagy we rayatlaryn dowlet bilen 6zara gatnasyklaryny
Ozgerdyén iki sany ayrylmaz baglanysykly strategik wezipedir. Sanly ykdysadyyet —
bu elektron sdwdany, bulut hasaplamalaryny, uly maglumatlaryn seljermesini (Big
Data) we zatlarynl internetini (IoT) 6z i¢ine alyan, sanly tehnologiyalara esaslanyan
ykdysady isdir. Onunt 6siisi zdhmet Ondiirijiligini yokarlandyrmaga, innowasion is
orunlaryny doretmige we yurdun diinyd bazaryndaky basdeslige ukyplylygyny {ipjiin
etmége gonukdirilendir.

Elektron hokimet (E-Government) dowlet hyzmatlaryny hodirlemek, dowlet
dolandyrysynyn netijeliligini we aydynlygyny yokarlandyrmak {i¢in maglumat-
aragatnasyk tehnologiyalaryny (MAT) ulanyar. E-Government-in esasy maksady —
rayatlaryn, biznesiit we dowlet edaralarynyn arasyndaky 6zara gatnasyklary miimkin
gandar yonekey, calt we elyeterli etmekdir. Bu bolsa prosesleri awtomatlasdyrmak we
bitew1 sanly platformalary doretmek arkaly amala agyrylyar.

Sanly ykdysadyyetin esasy elementi elektron séwda (E-commerce) bolup, ol
harytlaryn we hyzmatlaryn internet arkaly satylmagyny 6z icine alyar. Onlayn-
sOwdanyi Osiisi ygtybarly téleg infrastrukturasyny, howpsuz aragatnasyk yollaryny we
netijeli logistikany talap edyér. Elektron séwda kici we orta telekeciligin 6smegine
itergi berip, olara sarp edijileriii gifi halkasyna ¢ykmaga miimkingilik doredyar.

Bulut hasaplamalary (Cloud Computing) hem sanly ykdysadyyet, hem-de
Elektron hokimet ticin tehnologik esas bolup hyzmat edyér. Olar internet arkaly islege

goré hasaplama resurslaryna, maglumat ambarlaryna we programma upjungiligine
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elyeterliligi iipjiin edyérler. Bulut hyzmatlarynyn ulanylmagy kompaniyalara we
dowlet edaralaryna diypli ¢ykdajylary tygsytlamaga we 6z IT-ulgamlaryny calt
gineltmiage miimkingilik beryar.

Zatlaryn interneti (IoT) sanlylasdyrmakda mohiim orun eyeldp, milliardlarca
fiziki enjamlaryn arasynda maglumat yygnanylmagyny we ¢alsylmagyny iipjiin edyar.
Senagatda IoT "akylly" oOniimgiliklerin doredilmegine we logistik zynjyrlaryi
optimallasdyrylmagyna yardam edyar. E-Government kontekstinde bolsa, 10T ulag,
energiya sarp edilisi we jemgyyetcilik hojalygy hyzmatlaryna gézeggilik etmek arkaly
"akylly sdherleri" gurmak ti¢in ulanylyar.

Styji intellektin (SI) we uly maglumatlaryn seljermesinini (Big Data) 0smegi
sanly ykdysadyyetin hereketlendiriji  giiyjidir. SI  ¢ylsyrymly  wezipeleri
awtomatlasdyrmak, hyzmatlary sahsyyetlendirmek we maglumatlara esaslanyan
kararlary kabul etmek iicin ulanylyar. Dowlet edaralary uly maglumatlaryi
seljermesini durmus-ykdysady prosesleri ¢ykarmak we galpgylyga garsy goresmek
Ucin ulanyarlar.

Elektron hokiimetin esasy ugurlarynyn biri G2C (Government-to-Citizen —
Dowletden rayata) modeli boyunca hyzmatlary hodiirlemekdir. Bura pasportlaryi
berilmegi, nikanyn hasaba alynmagy, salgyt deklarasiyalarynyn tabsyrylmagy we
giiwdnamalarynl elektron gorniisinde alynmagy degislidir. G2C-nit maksady —
nobatlary azaltmak, byurokratiyany peseltmek we rayatlarynn wagtyny tygsytlamakdyr.

G2B (Government-to-Business — Doéwletden biznesewariyata) modeli dowletin
telekeciler bilen Ozara gatnasygyny yonekeylesdirmidge goniikdirilendir. Bura
kompaniyalaryn elektron hasaba alynmagy, ygtyyarnamalaryn we rugsatnamalaryi
alynmagy, seyle hem dowlet satyn almalaryna onlayn gorniisde gatnagmak degislidir.
G2B-nin netijeliligi yurdun maya goyum oziine gekijiligine goniiden-goni tasir edyar.
Employee — Dowletden isgirare) modeli arkaly amala asyrylyar. Ol elektron
resminama dolanysygyny, kadrlar dolandyrys ulgamlaryny we maglumat alysmak ti¢cin
korporatiw portallary ornasdyrmagy 0z i¢ine alyar. G2E icerki netijeliligi

yokarlandyryar we operasion ¢ykdajylaryn azalmagyna yardam edyar.
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Elektron hokiimetin esasy guraly — ahli yizlenmeler Gcin "yeke-tdk penjire"
hokmiinde ¢ykys edydn dowlet hyzmatlarynyn bitewi portallarynyn doredilmegidir. Bu
portallar islendik enjamdan hyzmatlara amatly elyeterliligi Gpjln edyarler. Olar yokary
derejeli goraga eye bolmaly we ulanyjylar tg¢in disniikli bolmaly.

Elektron 6zara gatnasyklaryn kanunylasdyrylmagyny iipjiin etmek {i¢in elektron
elektron resminamanyi bitewiiligine kepil gegmége miimkingilik beryér. Goralan acyk
acarlar infrastrukturasynyn (PKI) doredilmegi doly derejeli E-Government (gin
hokmany sertdir.

Maliye sektorynyn sanlylasdyrylmagy nagt dil toleglerin, mobil bankingin we
finteh-¢ozgiitlerin 6sdiirilmegini 6z i¢ine alyar. Bu bolsa ilatyn maliye hyzmatlaryna
elyeterliligini yokarlandyryar. Dowlet maliye galpgylygynyn we pul yuwulmagynyn
ontini almak ti¢in bu sektora gozegeiligi iipjlin etmelidir.

[latyn sanly sowatlylygynyn yokarlandyrylmagy sanly ykdysadyyetin we E-
Government-in istilinligi {icin zerur sertdir. Dowlet we bilim edaralary rayatlaryn sanly
hyzmatlary howpsuz we netijeli ulanyp bilmekleri Ggin okuw maksatnamalaryny
durmusa gecirmelidirler. Sowatlylyk derejesinin pesligi sanly bokdencligi (aralygy)
has-da artdyryp biler.

Kiberhowpsuzlyk &hli sanly infrastruktura dgin Uytgewsiz talapdyr. Elektron
hokimet ulgamlary we sanly ykdysadyyet platformalary DDoS-hijumlerden, zyyanly
programmalardan we maglumat syzyplaryndan goralan bolmalydyr. Milli
kiberhowpsuzlyk merkezlerine we mohiim infrastrukturalaryii goragyna maya
goyumlary ileri tutulyan ugur bolup duryar.

Rayatlaryn sahsy maglumatlarynyn gizlinligini {ipjiin etmek — bu sanly
eyyamyn etiki we hukuk wezipesidir. Bu mesele 2026-njy yylyn «Garassyz, hemiselik
Bitarap Tirkmenistan — parahatgylygynn we ynanysmagyn duralgasy» (bellik:
terjimegiden — tekstde 2026-njy yylyn sygary hokmiinde «Garagsyz, hemiselik
Bitarap Turkmenistan — maksatlara beslenen bedewlerin Watany» diylip berlipdir)
sygary astynda yglan edilen wezipeleri amala agyrmak dowriinde ayratyn dhmiyete eye

bolyar. Dowlet hyzmatlary bitirmek iicin yygnalyan maglumatlaryn rugsatsyz
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girmekden ygtybarly goralmagyna kepil ge¢melidir. Rayatlaryni ulgama bolan ynamy
goni su faktora baglydyr, sebdbi yurdun sanly transformassiyasy kiberhowpsuzlygyn
we sahsy maglumatlaryn hukuk goragynyn yokary derejesi bolmazdan miimkin daldir.
Kriptografiyanyn dowrebap usullaryny ornasdyrmak we maglumatlar binyadynyn
ulanylysyna berk gozegcilik etmek milli Osilisin ayrylmaz bodlegine Owriilyar.
Bedewlerini ganatyndaky tehnologik belentliklere bolan ymtylys, yurdun her bir
yasayjysy U¢in in kimil we howpsuz maglumat gursawynyn doredilmegini talap edyar.

Netije

Ahyrky netijede, sanly ykdysadyyetin we Elektron hokiimetini dsiisinifi iistiinligi
difie bir tehnologiyalar bilen dil, eysem institusional uytgesmelere bolan tayyarlyk
bilen hem kesgitlenyér. Bu yerde giirriiit byurokratik diiziimleri reformirlemek, sanly
medeniyeti ornasdyrmak we global sanly transformassiya eyyamynda dowletiit ornuna
tdzeden garamak barada baryar.
Edebiyatlar sanawy: (Edebiyat sanawy halkara standartlara layyklykda asyl dilinde
galdyryldy)

1. Tapscott, D. The Digital Economy: Promise and Peril in the Age of Networked
Intelligence. McGraw-Hill, 1996.

2. Bekkers, V., Homburg, V. The Handbook of Public Administration and
Governance: Perspectives on Digitalization and Modernization. Palgrave
Macmillan, 2017.

3. Heeks, R. Implementing and Managing eGovernment: An International Text.
Sage Publications, 2006.
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Caenenus 00 aBrope(-ax): Aeaesa /[ypnu, Yapwiesa /[ynacozen, npenooasament,
Taiievicwvizosa O2ynnyp, Auvipos /fuoap, cmyoenmui,
Meowcoynapoonuwiii ynueepcumem negpmu u easa umenu Azwuvicenou Kaxaesa

2. Awxabao, Typkmenucman

«[TPOBJEMBI KUBEPBE3OIACHOCTH B 2TIOXY UHTEPHETA BEIIE
(I0T): 3AIIIATA KPUTHYECKOI NH®PACTPYKTYPBI M IMUYHBIX
JTAHHBIX»

AnHoTanusi: B pabote paccMaTpuBaroTCs OCHOBHBIE TPOOJIEMBbl KHOEPOE30MaCHOCTH
B snoxy Unrtepuera Bemeit (IoT), Bkirouas yrpo3sl KpUTHUECKOU HHPPACTPYKTYpE U
JUYHBIM JTAHHBIM ToJib30BaTeneil. OCHOBHOE BHUMAaHUE YAENSETCS aHalu3y BHJIOB
arak, ys3sumocten yctpoiictB [oT u meTonam 3amutel. OOCy)Iat0TCsl COBPEMEHHBIE
NoaXoApl K o0OecreyeHnio Oe30IacHOCTH, Takue Kak IIH@poBaHHE JaHHBIX,
MHOT'OYpPOBHEBAs AyTEHTHU(PUKALKA U CUCTEMbl MOHUTOpUHTa. PaboTa moka3bIBaeT, yTo
noBbilIeHHE Oe3omacHOCTH [0T-yCTpONCTB sIBileTCS KIIIOYEBBIM (AKTOPOM IS
CTaOMIIBHOTO (DYHKLIIMOHUPOBAHUS KaK MPOMBIIUIEHHBIX CUCTEM, TaK U MOBCEIHEBHOM
UG POBOM CpeIbI.
KiarwueBble ciaoBa: HMurepner Bemel, [oT, kubepbe3omacHOCTh, KPUTHUYECKAs
uH(ppacTpyKTypa, 3allMTa JaHHbIX, YIPO3bl, MHK(poBaHUE, ayTeHTU(UKALKS,
MOHHUTOPUHT, YSI3BUMOCTH

Wurepner Bemei (IoT) mnpencraBiser coOoil ceTh B3aMMOCBSI3aHHBIX
YCTPOMCTB, KOTOpPble OOMEHUBAIOTCS AaHHBIMM M OOECIEUMBAIOT aBTOMAaTH3aLUIO
npoueccoB. Pacmmpenue loT-texHonornii B MPOMBINIIEHHOCTH, TPAHCIOPTE H
ObITOBOI cdepe mnoBbIaeT 3(PPEKTUBHOCTh, HO TaKKe CO3JAET HOBBIE YIPO3bI
kubepoeszonacHocT. Kubepyrpossl B [oT BkITtOUatOT HECAaHKIIMOHUPOBAHHBIN JOCTYTI,
BMENIATEIBCTBO B YIIPABICHUE YCTPOMCTBAMH U YTEUKY JAHHBIX. Y A3BUMOCTH YacTO
CBSA3aHbl C HEJOCTATOYHOM 3alIMIIEHHOCTHIO MPOTrpaMMHOTO oOecreueHus u

IIPOTOKOJIOB CBA3H.
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Kputnueckass uHppacTpykTypa, Takas Kak 3HEpProceTd, TPaHCHOPT U
3/IpaBOOXpaHeHe, 0COOCHHO ysi3BUMa K atakam uepe3 [oT. Hapymmenne paboTsl aTHX
CUCTEM MOXET NPUBECTH K 3HAYUTEIBHBIM 53KOHOMUYECKMM M COLHAIBHBIM
nocneAcTBusAM. JInuHble JgaHHble nonb3oBaTtened  [oT-ycTpoucTB  BKIIIOYArOT
OMOMETpPUYECKYI0 HH(OpPMAIIMIO, MECTOIOJIOKEHUE W TMPUBBIYKU. YTEUKa HTHUX
JAHHBIX ~ MOXKET TPHUBECTM K  (PUHAHCOBBIM  TMOTEPSIM W  HAPYUICHUIO
KOH(UICHIINATBHOCTH.

OpHoli W3 OCHOBHBIX MpoOJieM sBJseTCs chabas 3alluTa YCTPOUCTB,
BBIITYCKAEMBIX MAacCOBBIMU Npou3BoautensiMu. Hexocrarok oOHOBIEHUH H
BCTPOEHHBIX MeXaHU3MOB Oe3onacHocTd nenaeT [oT ys3BumbiM juist atak. CeTeBble
npoTtokodisl [0T TpedyroT ycuneHHoi 3amuThl. [IpuMeHeHne coBpeMeHHBIX METO/I0B
mupoBaHUs JAHHBIX [IOMOTAaeT CHU3UTh PUCK TIepexBata MHGOPMAaIIUH.
AyTteHTu(uKanMs MOoJIb30BaTEIe U YCTPONCTB SBIAETCA KIIOYEBBIM 3JIEMEHTOM
oOecnieueHus  Oe3omacHOCTM.  MHOrOoypoBHEBas  ayTEeHTHU(PHKAIUS  CHHXKAET
BEPOSATHOCTHh HECAHKIIMOHUPOBAHHOTO JOCTYIIA.

Monutopunr loT-cereii mO3BOIAET ONEPATUBHO BBIABIATH AHOMAIMU U
MOTEHIMaNbHbIe yrpo3bl. Vcnosb3oBaHue cUCTEM OOHAPYKEHHSI BTOPKEHUMN
MOBBIIIAET YCTOWYUBOCTh MHGPACTpyKTyphl. [Ipombiniuiennsie [oT-cuctemsl, Takue
kak SCADA, TpeOyloT CcHenuaiu3upoOBaHHBIX MEp 3allUThl. IJTO BKIIOYAET
CErMEHTAIMIO CETH U KOHTPOJIb JOCTYIIA K KPUTHYECKUM Y3JIaM.

[Ipumenenue OnoxyeitH-TexHonoruii B loT oOecneynmBaeT mpo3payHOCTh |
3alIUTY JaHHBIX. /leneHTpann3oBaHHOE XpaHEHHE MH(GOPMAIMM CHUXKAET PUCK €€
MTOAACIIKY WUJIU TTOTEPHU.

Ataku Ha loT-yctpoiictBa MOryT OBITH HampaBiieHbl Ha CO37aHHE OOTHETOB.
3apaXEHHbBIE YCTPOWCTBA HCIIOJB3YIOTCSA 3J0YMBINUIEHHUKAMU JUJIs TPOBEICHUS
MaccoBblx DDoS-arak. OOHOBIEHHE HPOrpaMMHOTO OOECIEUEHHS] U PETYISIpHOE
naT4YCHUE YA3BUMOCTEH SBIIAETCS BaXXHBIM (pakTOpoMm Oe3omnacHocT. IrHopupoBanue

OOHOBJICHUH TOBBILLIAET PUCKU KUOEpaTax.
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3akirouenue
Buenpenue KoMIuieKCHbIX Mep 3amuThl  loT-ycTpolicTB  obecneunBaeT
0€30MacHOCTh KPUTUYECKOM HH(PACTPYKTYypbl U JUYHBIX JAHHBIX, MUHUMH3UPYS
PUCKH 7151 SKOHOMHKHU ¥ OOLIECTBA.
CrnHcok uTeparypsl:
1. Uganos, A. I1., Cmupnosa, E. B. (2020). KuGepOe3omnacHocTh B cucTemMax
WuTepuera Bemeit. THpopMaImoHHble TEXHOJIOTHH U 6€30MacHOCTh, 14(3),
25-34.
2. Ilerpos, H. 1., Ky3nenoga, JI. A. (2021). Yrpo3s! u 3ammra loT-ycTpoiicTs.
XKypnan kubepoe3zonacuoctu, 16(2), 40—48.
3. BacmibeB, WM. H., Mopozosa, T. B. (2022). 3ammra KpuUTHYECKOH
uHppacTpyktypsl B 3n10xy loT. MHopmalimoHHble CHCTEMBI U TEXHOJIOTHH,
18(4), 30-38.
4. ®denoposa, H. 1., Jlebenes, C. I1. (2023). [IpuBatHOCTH M 0€30MAaCHOCTH
MEepCOHANIbHBIX JaHHBIX B [0T. TerekoMMyHHKaMOHHBIE TEXHOJIOTHH, 12(5),

18-26.
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Caenenusi 06 aBrope(-ax): Muipados FEnnvl, Cmapwuii npenooasamens, KaHouoam
MEeXHUYeCKUX HAyK,

Iypbanos blopaum, cmapwuii npenodagamen,

Kapaxynoe A3eynvl, cmyoenm,

Typkmenckutl 20cy0apCcmeeHHblil apXumeKmypHo-CmpoUmeIbHblil UHCIMUMYm

2. Awxabao, Typxmenucmarn

«IBOJIIOIUA U APXUTEKTYPA KBAHTOBBIX KOMIIBIOTEPOB»

AnHoTauusi: KBaHTOBbIE KOMIIBIOTEPHI IPEACTABISAIOT COOOM CIENYIONIYIO CTYIICHb B
SBOJIIOLIMM  BBIUUCIUATEIBHBIX CUCTEM, HCIOJIB3YIOIINX MPUHIUIBI KBAaHTOBOM
MEXaHUKHU JJISI PELICHMs] 3aJlad, HEIOCTYIHBIX KJIACCHUYECKUM KOMIIBIOTEpaM.
KittoueBbIM 2JIEeMEHTOM KBAaHTOBOM apXUTEKTYpPHI SIBISETCS KyOUT (KBAaHTOBBIA OWUT),
KOTOPBIH, B OTJIMYHE OT KJIACCHUECKOTO OMTa, MOXKET CYIIECTBOBATh B CYIEPIO3UIINN
cocrosHui 0 w 1 OZHOBpPEMEHHO. OBOJIONUSA O3TOM TEXHOJOTWM Hayalach C
Teopetnueckux pabor 1980-x rofoB, a cerogHs COCpPeAOTOYEHAa Ha CO3JIAHHUU
¢usnyeckux  KyOMTOB  Ha  OCHOBE  PA3IUYHBIX  TEXHOJIOTMH,  BKJIIOUas
CBEPXIPOBOIAIINE IIETH, 3aXBaYCHHBIE MOHBI U (DOTOHHBIE CUCTEMbI. APXUTEKTypa
KBAaHTOBBIX KOMITBIOTEPOB BKJIIOYA€T MACCHUB KYyOUTOB, CHCTEMY YMPABICHUS HUMH
(KOHTpOJUIEPBI) U CPEACTBA ISl CUUTHIBAHUS COCTOSHUM, TpeOys KpalHe HH3KHUX
TEeMIEPATyp U UACaIbHON U30ISUNU TSl TOAJIEPHKAHUS KOTEPEHTHOCTH.
KirwueBble c¢jioBa: KBAaHTOBBIE KOMIIBIOTEPHI, KBAaHTOBas MEXaHHUKA, KyOWUT,
CYNepro3ullvsi, KOT€PEHTHOCTh, CBEPXIPOBOJAIINE KYyOUTHI, 3aXBAUCHHBIC HOHBI,
KBAaHTOBAsl apXUTEKTypa.
BBenenue

DBOMIOIMS KBAaHTOBBIX KOMITBIOTEPOB TIPENICTABIsICT COOON OAWH M3 CaMbIX
3HAYUTEHHBIX TEXHOJIOTHUECKUX CKAYKOB CO BPEMEH U300pETeHUS TPAH3UCTOPA. DTH
CHUCTEMBI OOEHIAI0T PaJUuKaIbHO M3MEHHUTh MOAXOJbI K KpunTorpaduu, pazpadoTke
MaTepuayiioB, (HapMaKkoJOTUHU U  HCKYCCTBEHHOMY  HMHTEIUIEKTY, HCIOIb3YS

(bYHI[aMeHTaJ'IBHble 3aKOHBI KBAHTOBOM MEXAaHMKH.
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HcTopust KBAaHTOBBIX BhIYHCIIEHUH OepeT Hadano B 1980-x rogax, korna Gpu3ukH,
takue kak [lon beanodd n Puaapn deitiman, MpenyioKuan WAL CO3MaHNS MAIIIHH,
KOTOpbI€ MOIJIM OBl HCIIOJb30BaTh KBAaHTOBBIE A(MQPEKTHl IsI MOJACTUPOBAHUS
MPUPOAHBIX cucTeM. DeHMaH yTBEpKIal, YTO MOACIUPOBATh KBAHTOBBIC CHCTEMBI
Ha KJIACCUYECKHUX KOMITbIOTepax Hed(P(HEeKTUBHO.
3akuoueHnne
Takum 00pazoM, 3BOJIONNS KBAaHTOBBIX KOMITBIOTEPOB — 3TO CIIOXKHBIMN,
MHOTOIPaHHBIM TIpoIlecc, B KOTOPOM COYETAIOTCS (PU3NUYECKUEe WHHOBAIIMH,
APXUTEKTYPHOE MPOCKTUPOBAHUE U pa3pabdOTKa HOBBIX aJTOPUTMOB, HAMPABICHHBIM
Ha CO3/IaHM€ BBIYUCIUTEIIBHOU MapaurMbl OyayIiero.
Cnucok nmuTepaTyphl:
1. Nielsen, M. A., & Chuang, I. L. (2010). Quantum Computation and Quantum
Information. 10th Anniversary Edition. Cambridge University Press.

2. Ladd, T. D., Jelezko, F., Laflamme, R., Nakamura, Y., Monroe, C., & O'Brien,
J. L. (2010). Quantum Computing. Nature, 464(7289), 45-53.

3. Devitt, S. J., Munro, W. J., & Nemoto, K. (2013). Quantum Error Correction
for Beginners. Reports on Progress in Physics, 76(7), 076001.
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CBenenus 00 aBrope(-ax): Xodocambepoues /I.b., ciyuwamens,

Axaoemus 2ocyoapcmeennou ciyxcovt npu llpesudoenme Typkmenucmana
Annauapuies /ic., cmyoenm,

Typrmenckuti 2ocyoapcmeeHtbvlll apXumeKmypHo-CmpoUmenbHulll UHCIMUmMym

2. Awxabao, Typxmenucmarn

«MHHOBAIINMHU B XPAHEHUU JAHHbBIX U CUCTEMAX YIIPABJIEHUSA
BA3AMMUM JAHHBIX»

AnHoTanus: MIHHOBaMK B 001aCTH XpaHEHHSI JAHHBIX U CUCTEM YIIpaBJIeHUs 0azamu
nanabix (CYBJl) cocpenoroueHbl Ha YIOBIETBOPEHHU pACTYLIMX TpPEOOBaHUN K
MPOU3BOJUTEILHOCTH, MACIITAOUPYEMOCTH, HAZC)KHOCTH U 00pabOTKE HOBBIX THUIIOB
naHHbIX. KitoueBble TEXHOJIOIMYECKHE CABUIM BKJIIOYAOT IIMPOKOE BHEAPEHHUE
TBepAOTENbHBIX HakonutTesnel (SSD) u snepronesaBucumoit mamsatu (NVMe), dto
PaJAMKaIbHO COKpAIIAET 3aJIEP>KKU JI0CTYyNa U MOBBIIIAET CKOPOCTh BBOAA-BbIBOJA. B
apxutektype CYB]l nabmonaercs nepexo] OT MOHOJIMTHBIX PEISIUOHHBIX CUCTEM K
CICHMAIM3UPOBAHHBIM  pemieHusiM, TakuM  kak  NoSQL-0a3bl  JaHHBIX
(IOKYyMEHTOOPHUEHTHUPOBAHHEIE, rpadoBbie, KITI0Y-3HAYCHHE), KOTOpBIE
ONTUMHU3HUPOBAHbl JJII TOPU3OHTAJIBHOIO  MAacIITa0UpOBaHUS M pabOThl €
MOJIyCTPYKTYPUPOBAaHHBIMH JIaHHBIMU. KpoMe Toro, mosBIISIOTCS THOPUAHBIE MOJIEIH,
takue kak NewSQL, xoropeie couerator MacmTabupyemMocts NoSQL ¢
TpaH3akMOoHHOW 1enocTHOCThIO (ACID) pensunonnbix CYB/. Ot uHHOBammu
00ecreynBalOT BO3MOXXHOCTh XpaHEHHs W A((PEKTUBHOrO aHanuza MneTadaiToB
JAHHBIX B pEaJbHOM BPEMEHHU, UYTO sBIsieTcS (yHIaMeHToM s pasButus MU,
WNuTepHeTa Benieil 1 BBICOKOHATPYKEHHBIX BE0-CEPBUCOB.
KuarwueBbie cioBa: xpanenue aanHbix, CYBJl, SSD, NVMe, NoSQL, NewSQL,
ropusoHTanbHOE Macmtabuposanue, ACID.

WNupyctpust XxpaHeHUs! JaHHBIX U CUCTEM yrpasiieHus 6azamu nanubix (CYB/I)
NEPEeKUBACT MEPUONl CTPEMHUTENIbHBIX WHHOBAIMM, BBI3BAHHBIX HEOOXOIWMOCTBIO

00pabOTKH M aHAJIN3a SKCIIOHEHIIUAJIBHO PacTyluX 00beMOB HH(OpMAIIU. DTOT pOCT
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CTUMYJIMPYETCSl TIOBCEMECTHBIM BHEApPEHHEM OO0NauHbIX TexHonorui, WHTepHera
Bewel (IoT) u uckyccrsenHoro nuresuiekra (M). TpaauunoHHbIE apXUTEKTYPBI YK
HE CIPABIIAIOTCS C 3TUMH HArpy3KaMHu.
KiroueBoii cABUT TPOU30IIIEN HA YPOBHE allapaTHOro 00eCIeueH s, 8 UMEHHO
C IMPOKUM PACIPOCTPAHEHUEM TBEPJIOTENbHBIX HakonuTenei (SSD) u, B vacTHOCTH,
texHomorun NVMe (Non-Volatile Memory Express). SSD o0GecneunBaior
3HAYUTENBHO MEHBIIYIO 3a/IEPKKY U 00JIe€ BBICOKYIO CKOPOCTh BBOAa-BhIBoAA (IOPS)
10 CPABHEHUIO C TPATUIIMOHHBIMHU kecTkuMU auckamu (HDD).
3akioueHue
OTH OCTHXKEHUS TO3BOJISIIOT KOMITAHUSIM HE TPOCTO XPAHWUTH JaHHBIE, HO U
M3BJIEKaTh M3 HUX MAaKCUMaJbHYIO II€HHOCTh. llepexom K pacmpeneneHHbIM Hu
CHCIHAM3UPOBAHHBIM ~ apXUTEKTypaM  SBISIETCS  KIIOYEBBIM  (hAKTOPOM,
ornpenensoummM Oynyiiee HHHOPMAIMOHHBIX TEXHOJIOTUH.
Crucok n1uTeparypsl:
1. Stonebraker, M., & Cetintemel, U. (2005). One Size Fits All? An Idea Whose
Time Has Come and Gone. Proceedings of the 21st International Conference
on Data Engineering (ICDE), 2—11.
2. Cattell, R. (2011). Scalable SQL and NoSQL Data Stores. ACM SIGMOD
Record, 39(4), 12-27.
3. Pavlo, A., O’Neil, P. E., Rasin, A., Zdonik, S. B., Jones, E., Borthakur, D., &
Stonebraker, M. (2016). Advanced Features in Modern NewSQL Database
Systems. Proceedings of the VLDB Endowment, 9(12), 1184-1195.
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CTPOUTEJBCTBO U APXUTEKTYPA

Caenenusi 06 aBrope(-ax): Muipados Ennvl, Cmapwuii npenooasamens, Kanouoam
MEeXHUYeCKUX HAYK,

Tapaodorcaes Amazenou, cmapuiuti npenooasameis,

IDicanapos Osezbepou, cmyoenm,

Typrmenckutl 20cy0apcmeeHHblll apXumeKmypHO-CmpOUmenibHulll UHCTMUMYM

2. Awxabao, Typkxmenucman

«CTPOUTEJIBCTBO HA KPBIIIIAX 1 BEPXHUX DTAXKAX 3TAHUI»

AnHOTanus: CTPOUTENBCTBO HAa KPBIIIAX U BEPXHUX 3TAKAX 3JAHUN SBISIETCS
AKTyaJIbHOM IIPAKTUKOM B COBPEMEHHBIX METamojucax, I€ OrPaHHUYEHHOCTH
3€MEJIbHBIX YYacTKOB TpeOyeT HMHHOBALMOHHBIX pemeHud st 3(PpQPEeKTUBHOTO
WCIIOJIB30BAHMUS MPOCTpaHCTBA. Takas 3acTpoiika MO3BOJISET HE TOJIBKO PACIIMPUTH
KWIYI0 IUIOIIAdb, HO M YIYYIIATh DKOJOTMYECKYIO OOCTaHOBKY, CO3/4aTb
JOTIOJTHUTENIBHBIE 30HBI OTIBIXa M 3€JE€HBbIE IPOCTPAHCTBA. BaKHBIM AacHEKTOM
ABJISIETCS  HEOOXOIUMOCTh y4yeTa KOHCTPYKTUBHBIX OCOOCHHOCTEH  3JaHuil,
oOecrieyeHue HX OE30MACHOCTH, a TaKXe COOJIONEHHE HOPM IO Harpy3ke u
ACTETUYECKUM TPEOOBAHUSIM.

KuiroueBble ciioBa: CTpPOUTEIBCTBO HA  KpbIIaX, BEpPXHHE ATaxXH,
MCIIOJIb30BAHUE MPOCTPAHCTBA, SKOJIOTMUECKUE MPEUMYILECTBA, COJTHEUHbIE MaHENH,
caJl Ha Kpbllle, KOHCTPYKTUBHBbIE 0COOEHHOCTH

CTpouTeNbCTBO Ha KPBIIIAX M BEPXHUX ATaXKaX 3AaHUI CTaI0 BaKHOM YacCThIO
aApXUTEKTYPHBIX PEIICHUN B COBPEMEHHBIX ypOaHHCTHUEeCKUX ycioBusix. C pocTom
YUCJIEHHOCTH HACEJIEHHS W OrPaHUYEHHOCTBIO 3E€MEJIbHBIX PECYPCOB BO3HHUKIIA
HEOOXOIUMOCTh B TIOMCKE HOBBIX NyTed mig 3(PGEeKTUBHOTO HUCHOJIb30BAHUS
npocTtpancTBa. OOUH U3 TaKMX METOIOB — 3TO HMCHOJIb30BAaHUE KPBIII U BEPXHUX

ATaxeun AJI JOIIOJIHUTCIIBHOIO CTPOUTCIILCTBA. Ot IoaAXOAbI ITO3BOJJIAKOT HE TOJBKO
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YBEJIMYHMBATH TIOJIE3HYIO TUIOIIAb, HO M CO3/1aBaTh HOBBIC OOIIECTBEHHBIC U YACTHBIC
MPOCTPAHCTBA.

B ycioBusX COBpEMEHHBIX TOPOJOB, TIll€ 3€MJId JUIsl CTPOUTENbCTBA
KaTacTpO(PUIECKA HE XBaTaeT, TAKUE WHHOBAIIMHM KaK 3aCTPOWKA KPBIII CTAHOBSTCS
BaXHBIM MHCTPYMEHTOM IS yaydlueHus uHppacTpykrypbl. [opona crankuBaorcs ¢
npoOsieMol HEXBAaTKM CBOOOJHBIX Y4YacTKOB, YTO JIENAET BEPTUKAIBHYIO H
TOPU30HTAIBHYIO 3aCTPOWKY Ha BEPXHHUX AdTa)kaX W KPBINIAX BeChMa aKTyaJIbHOM.
Kpome Toro, crpouTenbHble TEXHOJOTUM PAa3BUBAIOTCS TaKUM 00pa3oM, YTO MOKHO
3¢ (HEKTUBHO HWCIOJB30BaTh ATy TUIOMIAAb IS CO3MAaHUS JKHIBIX M OOIIECTBEHHBIX
MIPOCTPAHCTB.

3aKIIroueHHe

CTpoWTEeNbCTBO HA KpBIIAX W BEPXHUX OTaKaX CTAHOBUTCS BaKHBIM
WHCTPYMEHTOM JIJIsl pelieHus npobiem ypbanuzanuu. OHO COCOOCTBYET HE TOJIBKO
YBEJIMUCHUIO KHIJIOTO TIPOCTPAHCTBA, HO M YIYUILIEHUIO YKOJIOTHYECKOM 0OCTaHOBKHU B
ropogax. BHeapeHwe HOBBIX TEXHOJOTHH M TIOAXOIOB B TPagOCTPOUTEIHCTBO
MO3BOJISIET CO3/1aBaTh YCTOWYMBBIE M KOM(OPTHBIE TOpPOAA, KOTOPbIE OTBEUAIOT
MOTPEOHOCTSIM COBPEMEHHOTO O0IIIEeCTRA.

Cnucox nuTeparypsl

1. Choi, H., & Lee, D. Rooftop Construction and Urban Sustainability: The Role

of Green Roofs in Modern Architecture. — New York: Springer, 2020. — 280

C.

2. GhaffarianHoseini, A., & GhaffarianHoseini, A. Vertical Expansion and

Sustainable Urban Design. — Oxford: Elsevier, 2021. — 324 c.

3. O’Brien, S. Urban Design and Roof Gardens: Innovation in City Development.

— London: Routledge, 2019. — 352 c.
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Caenenusi 06 aBrope(-ax): Muipados FEnnvl, Cmapwuii npenooasamens, KaHouoam
MEeXHUYeCKUX HAyK,

Muvipaoos Unaman, npenooasamens,

Mammeoos Osezmyxammem, cniyoenm,

Typrmenckull 20cy0apcmeeHHblll apXumeKmypHO-CmpOUmenibHulll UHCTUMYM

2. Awxabao, Typxmenucmarn

«CTPOUTEJIBHBIE MATEPHUAJIBI BY ATYIIEI'O: BUOMATEPHAJIbBI
KAK AJIBTEPHATUBA TPAAULHUOHHBIM MATEPHUAJIAM»

AnHoranus: C pa3BUTHEM TEXHOJOTUHW U PACTYIIMMHU TpeOOBAaHUSIMHU K
YCTOWYMBOCTA  CTPOUTEIBCTBA,  OWOMarepuanbl  CTAHOBATCA  BcE€  Oolee
MIPUBJICKATEIILHON aJbTePHATUBOM TPAJAUIIMOHHBIM CTPOUTEIBHBIM MaTepHaiaM. JTU
MaTepualibl, OCHOBaHHBIC HAa MPUPOJIHBIX pecypcax, TaKuX Kak JpeBecuHa, 0aMOyK,
KOHOIUIS, TpUOHMIIA W JIPyTH€ OPraHUYECKUE KOMIIOHEHTHI, OO0JIaJatOT BBICOKOM
MPOYHOCTBIO, JOJITOBEYHOCTHIO M 3KOJIOTMYECKOW Oe3omacHOCThi0. B oTinmume or
TPAAUIMOHHBIX MaTepuajoB, OMoMarepuanbl UMEIOT MEHBIIUN YIIIEPOIHBIN clie,
4acTo SIBJSIOTCS BO30OHOBIISIEMBIMH M TOJJAIOTCS BTOPUYHOU mepepaboTke. OJTa
AHHOTAIIMS TIOCBSIICHA MCCIIEOBAHUIO MOTEHI[MATa OHOMaTepraIoB Kak KIIOUYEeBOIO
AJIeMEHTa OyIyIIero CTPOUTENbCTBA, PACCMOTPEHUIO UX MPUMEHEHUS B Pa3IMYHBIX
00acTsIX CTPOUTEIHCTBA U IPEUMYIIECTB MIEPe]l CAHTETUYECKUMU U TPATUITTOHHBIMU
CTPOUTEIBHBIMU MaTepuajIamMu.
KuiroueBblie cioBa: Guomarepuanbl, YCTOMUMBOE CTPOUTEIBCTBO, albTEPHATHBHBIC
MaTepuaibl, HKOJIOTMYECKHE MaTepHalibl, BO3OOHOBISIEMBIE PECYPCHI, YIIIEPOIHBIN
cien, nepepadoTKa, NPHUPOIHBIE PECYpPChl, MHHOBALIMKM B  CTPOUTEILCTBE,
9KOJIOrHueckast 0e30nacHOCTb.

CoBpeMEHHOE CTPOUTEIBCTBO CTAJKHUBAETCS C PACTYIIMMH BBI30BaMH,
CBSA3aHHBIMM C BO3JIEHCTBHEM Ha OKpYyXkaroiyto cpeay. CTpouTenbHble MaTepualbl,
MCIIOJIb3yEeMbI€ B TPAAUIITMOHHOM CTPOUTEITHLCTBE, UMEIOT 3HAUUTEIbHBIN YIIIepOIHBIN

cien, TpeOyIOT MHOIO SHEPruu [JIsl MPOU3BOACTBA M HE BCerjga MOJAArTCs
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nepepaboTke. B oTBeT Ha 3TH MpoOIeMbl yueHble 1 MHKEHEPhl Hayalld UCKaTh OoJee
YCTOWYHMBBIE U  OKOJOTHMYECKH Oe30macHble  aJbTePHATUBBI  TPAAUIIMOHHBIM
CTpPOUTENbHBIM MarepuasaM. OJHUM U3 TakuX pEHIeHHH CcTald OuoMaTepualbl,
KOTOpBIE IIPUBJICKAIOT BHHMAHUE CBOEH DSKOJOTMYHOCTBIO M BO3MOYKHOCTBIO
MUHVMH3UPOBATH HETATUBHOE BIUSHUE HA IIPUPOLY.
3aKIroyeHue
buomarepuansl HMMEIOT OIPOMHBIA NOTEHUMAN U NPUMEHEHHS B
CTpOUTENBCTBE Oyny1ero. Mx skojgorunueckue XxapakTepuCcTUKH, BO30OHOBIISIEMOCTD U
YCTOMUYMBOCTD AENAOT UX UACATBHBIM PEMICHUEM JIJISl CO3AaHus 00siee yCTOMYUBBIX U
0e3onacHbIX 37aHui. C pa3BUTHEM TEXHOJIOTHI U YBEJIMYEHUEM OCBETOMIIEHHOCTH 00
uX IMpeuMyllecTBax, OuomMaTepuaibl CTAHYT HEOTHEMJIEMOM YacTblO CTPOMUTEIHHOU
WHIYCTPHH.
Crcok mTeparypsl:
1. I'epacumoBa, O. B. buomarepuansl B CTPOUTENbCTBE: HBOJIIOLMS U
COBpPEMEHHBIE TeHACHIIMU. — MockBa: Apxurekrypa, 2022.
2. Uxoy, JI. 3enéHple TEXHONOTMM B CTPOMUTEIBCTBE: HCIOJIb30BAaHHUE
ouomarepuanoB. — Ilexkun: Hayka u texnonoruu, 2021.
3. Maprun, J[. C. UHHOBa1u# B CTPOUTENBCTBE: OT TPAAUIIMOHHBIX MaTEPUAIOB K

ouomarepuanam. — Jlongon: Routledge, 2021.
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Caenenusi 06 aBTope(-ax): Muipadog Ennei, cmapuuii npenodasamens, Kanouoam
MEeXHUYeCKUX HAyK,

Iypbanos blopaum, cmapwuii npenodagamen,

Mamemos Mexan, cmyoenm,

Typkmenckutl 20cy0apCcmeeHHblil apXumeKmypHo-CmpoUmeIbHblil UHCIMUMYm

2. Awxabao, Typxmenucmarn

«BBICOTHOE CTPOUTEJbBCTBO: THHOBALIMOHHBIE NMOAXO/bI K
BO3BEAEHUIO HA/ICTPOEK U OKCIIJNIYATAIIUHU KPOBJIN»

AHHOoTanus: CTpPOUTENBCTBO Ha KpBIIAX W BEPXHUX ATaXaxX 3JaHUN SBISETCA
aKTyaJlbHOW TMPAKTUKOM B COBPEMEHHBIX METramojifcax, IJl€ OrpaHUuYEHHOCTb
3eMEJIbHBIX YYacTKOB TpeOyeT WMHHOBALMOHHBIX peleHuil 11t 3hdekTUBHOTO
WCIIOJIB30BaHUsI NIPOCTPAHCTBA. Takas 3acTpoiKa IT03BOJIIET HE TOJIBKO PACLIMPHUTH
KWIYI0 IUIOH[aJb, HO M YIy4YIIUTh 3KOJOTHYECKYIO OOCTaHOBKY, CO3/1aTh
JIOTIOJTHUTENIBHBIE 30HBI OTHBIXa M 3€JE€HBbIE IPOCTPAHCTBA. BaXXHBIM acCIEKTOM
ABJISIETCS.  HEOOXOJMMOCTh  y4eTa KOHCTPYKTHBHBIX OCOOCHHOCTEW 3JaHM,
oOecnieueHre uX O€30MAaCHOCTH, a TaKXe COONIOJICHHE HOPM IO Harpyske u
ACTETUYECKUM TpeOOoBaHMSM. B cTarbe paccMaTpUBaIOTCS TEXHOJOTUU M MOJAXOJBI K
MPOEKTUPOBAHUIO M CTPOMUTENLCTBY Ha KpbIIAX W BEPXHUX JTaxax, BKIIOYAS
HCIIOJIb30BAHUE COJIHEYHBIX IIaHEJEH, CaJoB Ha KpbIIIaX, & TAaKKE COBPEMEHHBIX
MaTepHuaioB U KOHCTPYKIHI. OOCY)KIal0TCs TAKXKE IKOJIOTHYECKHUE U SKOHOMUYECKHE
MPEUMYILECTBA, TAKUE KaK CHI)KEHHE TEIIONOTEPh, YIYUIIeHHEe KaueCcTBa BO3AyXa U
CO3JaHUE AIbTEPHATUBHBIX HICTOYHUKOB SHEPTUH.

KiiroueBble cjioBa: CTPOUTENIBCTBO Ha KPBIIIAX, BEPXHUE ITaXKH, HCIOJIb30BAHHE
IIPOCTPAHCTBA, SKOJOTMYECKHUE MPEUMYIIECTBA, COJIHEUHBIE MAHENH, CaJl Ha KpbILIE,
KOHCTPYKTUBHbIE OCOOCHHOCTH, O€30IacHOCTh, HWHHOBALIMOHHBIC TEXHOJIOTHH,
HKOHOMHUYECKHE aCHEeKThl, MaTepralbl U KOHCTPYKIIMH, allbTEPHATUBHBIE UICTOUYHUKH

SHEPIuu.
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CTpouTenbCTBO HA KPBIIIAX U BEPXHUX ATakax 3JaHUN CTaJO BaKHOW YaCThIO
ApXUTEKTYPHBIX PEIICHUN B COBPEMEHHBIX ypOaHUCTHUYECKuX yciaoBusix. C pocToM
YUCJICHHOCTH HACeJCHUs M OIPAaHMYCHHOCTBIO 3E€MEJIBbHBIX PECYpPCOB BO3HHKJIA
HEOOXOJAMMOCTh B TIOMCKE HOBBIX IyTed i S()PEKTUBHOTO HCIOIH30BAHMS
npocTpaHcTBa. OMH U3 TaKMX METOJ0B — ATO HCIOJb30BAHUE KPBIII M BEPXHUX
ATaXEH ISl IOMOJHUTEIBHOTO CTPOUTENIBCTBA. DTU MOAXO0/bI MTO3BOJISIIOT HE TOJIBKO
YBEIIMYMBATh MOJE3HYIO IJIOIIA/lb, HO ¥ CO3/1aBaTh HOBbIE OOIIECTBEHHBIC U YACTHBIC
IIPOCTPAHCTRBA.

B ycnoBusX COBpEMEHHBIX TOpPOJOB, TJI€ 3€MJIM JJIS CTPOUTEILCTBA
KaTacTpOPUUYECKH HE XBATAET, TAKWE MHHOBAIIMHU KaK 3aCTPOMKAa KPBIII CTAHOBATCS
BOKHBIM MHCTPYMEHTOM JUIS YIIYUIIEHUS HHGPACTPYKTYphL. ['0pojia cTalKuBarOTCS C
npoOJieMOM HEXBATKW CBOOOJHBIX YYacTKOB, YTO JIEJIA€T BEPTUKAJIBHYIO U
TOPU3OHTAIBHYIO 3aCTPOMKY Ha BEPXHHUX ITa)KaxX M KPbIIIAX BEChbMa aKTyaJIbHOM.
Kpome Toro, cTpoutenbHble TEXHOJOTHH PA3BUBAIOTCSA TaAKUM OOpa3oM, YTO MOXKHO
3 PEeKTUBHO HCMOIL30BaTh ATy IUIOMIA[b JJIS CO3JaHUS JKUIbIX M OOIECTBEHHBIX
MIPOCTPAHCTB.

Bomnpoc wucnosib30BaHUsT KPBIIT U BEPXHUX ATakKEH TaKkKe TECHO CBSI3aH C
Pa3BUTHEM YCTOWYMBOTO CTpOUTENbCTBA. COBpPEMEHHBIE TEXHOJIOTUU TMO3BOJISIIOT
MpeBpaniaTh KpbIId B 0A3UCHI ISl TOPOJICKONM AKOJIOTMU. BakHO MOHUMATh, 4TO B
YCJIOBUSIX OTPAaHUUYEHHOCTH PECYPCOB CTPOUTEIHLCTBO Ha KPhIIIaxX MO3BOISET CHU3UTD
Harpy3kKy Ha OKpYXaloIIyl cpeay W ciAenaTh TOPOJICKHE IMPOCTpaHCTBa Ooiee
3€JICHBIM U MPUBJICKATEIbHBIMH.

3akJiloueHue

CTpouTenbCTBO HaA KpbIIaX M BEPXHUX ITaXKaxX CTAHOBUTCS BaXKHBIM
MHCTPYMEHTOM JIsl pelieHust nmpoosiem ypoanuzauu. OHO CIOCOOCTBYET HE TOJIBKO
YBEJIMYCHHIO KHJIOTO TTPOCTPAHCTBA, HO U YIYUIIIEHUIO YKOJIOTUIECKONH 0OOCTaHOBKH B
ropojax. BHeapeHHe HOBBIX TEXHOJOTHM M TMOAXOAO0B B TI'PaJOCTPOUTEIHCTBO
MO3BOJISIET CO3/1aBaTh YCTOMYMBBIE M KOMGOPTHBIE TOpPOAa, KOTOPhIE OTBEUYAIOT

MOTPEOHOCTSIM COBPEMEHHOTO OOIIECTRA.
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Cnucok uTeparyphl:

. Choti, H., & Lee, D. Rooftop Construction and Urban Sustainability: The Role
of Green Roofs in Modern Architecture. — New York: Springer, 2020. — 280
c.

. GhaffarianHoseini, A., & GhaffarianHoseini, A. Vertical Expansion and
Sustainable Urban Design. — Oxford: Elsevier, 2021. — 324 c.

. O’Brien, S. Urban Design and Roof Gardens: Innovation in City Development.

— London: Routledge, 2019. — 352 c.
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Caenenus 00 aBrope(-ax): [ apaoocaes Amazcenou, cmapuwuii npenooagamen,
Yowyposa Jrcennem, npenooasamens,

Mepeenos bepoumvipam, cmyoenm,

Typrkmenckuil 20cy0apCmeennvlli apXumeKmypHo-CImpoUmenbHbli UHCTMUNMYm

2. Awxabao, Typxmenucmarn

«APXUTEKTYPA YCTOMYUBOI'O PABBUTHUA: BAJAHC MEXIY
KOM®OPTOM U ITPUPOJOCBEPEX XEHUEM»

AHHOTAIMSA: ApPXUTEKTypa YCTOWYMBOIO pa3BUTUSL NPEICTaBIsET CcOOOM
IIOJIXOJ B CTPOMTEIBCTBE W NPOCKTUPOBAHWN, OPUEHTUPOBAHHBIA Ha CO3JaHUE
(YHKIMOHATBHBIX, KOMPOPTHBIX M 3KOJOTMYECKH O€30MaCHBIX MPOCTPAHCTB. DTOT
IIOJIXO/] CTABUT CBOEH LIEJBI0 HE TOJIBKO YIyUYLICHUE KauyeCcTBA KU3HU JIFOAEH, HO U
MUHUMU3ALMI0 BO3ACUCTBUS Ha OKpyXawllylo cpeny. B nmanHoil paOote
paccMaTpHUBAIOTCSI OCHOBHBIEC IPUHIUITBI APXUTEKTYPhl YCTOWUMBOIO Pa3BUTHSA, TAKHE
KaK HCHOJb30BAHME 3KOJIOTMYECKH UHUCTBIX MAaTepuajoB, 3HEProd(pPeKTUBHOCTD,
palMOHANIbHOE  HCHOJb30BAHUE PECYpCOB M COXpaHEHUE OHOJOTHYECKOIO
pazHoobpasusi. Ocoboe BHUMaHUE YAECIEHO OalaHCy MEXITy KOM(POPTOM KUJIBIIOB U
HEOOXOJMMOCTBIO TPUPONOCOCPEHKEHNSI, a TaKKE BO3MOXKHBIM PEIICHUSM Jist
rapMOHUYHOTO COYETAaHMSI ATUX JIBYX ACHEKTOB B COBPEMEHHOM CTPOUTEIHCTBE.

KuroueBble cJ10Ba: apXUTEKTypa YCTOWYMBOIO PA3BUTHA, SKOJOTHYECKHUE
MaTepHalibl, 3HEpro’PEeKTUBHOCTh, MPHUPOAOCOEpEeKEHHE, KOM(POPT, yCTONUYUBBIC
TEXHOJIOTHH, SKOJIOTHSI, PAllMOHAIBHOE MCHOJIb30BaHUE PECYPCOB, OMOpa3HOOOpa3ue,
3€JICHBIE 3aHusl.

ApXHUTEKTypa YCTOMUMBOIO pPa3BUTUS — 3TO KOHLEMIIMS, HAIpaBICHHas Ha
co3llaHue 3AaHUi U UHQPACTPYKTYpbI, KOTOpPble MUHUMH3UPYIOT BO3/AEWUCTBHE Ha
IpUPOIY M 00ecreurnBatoT KOM(MOPTHBIE YCIOBUS A Jtofei. B ycrnoBusix nsmenenus
KJIMMaTa U yXyALIEHUS SKOJIOTMYECKOM CUTYallMU B MUPE YCTOMYMBOE CTPOUTEIHCTBO
npuoOperaeT BcE Oompliee 3HaueHUE. ApPXUTEKTypa, OPHEHTUPOBAHHAs Ha

9KOJIOTHUYCCKYIO YCTOﬁqHBOCTB, IIprU3BaHa PEHIATh TAKUC 3aJadM, KaK COKpPAIICHHC
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YIJIEPOAHBIX BBIOPOCOB, CHIKEHHE IMOTPEOHOCTH B IHEPTHHM U PECypce, a TaKxKe
MOBBIIICHUE KAY€CTBA KU3HU KUIBLIOB. JTa KOHIICTIIUS CTAHOBUTCS BaKHOM YaCThIO
COBPEMEHHOTO CTPOUTENILHOTO Ipoliecca.
3akiroueHue
ApXHUTEKTypa YCTOMYMBOTO pa3BUTHs MPEACTABISET CcO00M OanmaHC MEXIy
KOM(OpPTOM ueloBeKa M HEOOXOIMMOCTHIO MPUPOAOCOEpEKEeHHs. DTOT TOIXOM
MO3BOJISIET CO3/1aBaTh TaKWe 3[aHUS, KOTOpPbIE HE TOJBKO OTBEYAIOT BBICOKUM
TpeOOBAHUSAM TI0 KAYECTBY >KUJIbsI, HO U CIIOCOOCTBYIOT COXPaHEHHUIO SKOCUCTEM H
YMEHBIIICHUIO BO3JCHCTBUS Ha OKpyXalomyrw cpeay. B Oyaymem ycroilunmBoe
CTPOUTENBCTBO OylAeT WrpaTh BaXHYIO pPOJb B 00ECHEYCHUU IKOJOTHUUECKOU
0€30I1aCHOCTH U MOBBILIEHUH Ka4eCTBa KU3HU JHOJEH.
Cnucoxk auTepaTyphl:
1. I'yces, H. A. Apxurekrypa yCTOHYMBOTO Pa3BUTHS: MPUHIUIIBI U TEXHOJIOTUU.
— Mocksa: Crpoituzaar, 2020.
2. CmupuoB, M. II. DKoNOrH4e€CKHME TEXHOJOTUM B aAPXUTEKTYpE: HOBBIC
BO3MOXHOCTH ISl ycToMunBoro crpoutensctBa. — Cankr-IlerepOypr: Ilutep,
2021.
3. Jleun, M. C. 3enieHO€ CTPOUTEILCTBO: OT KOHLEMIMU 10 pealu3aluu. —
HoBocubupck: Cubauszaiin, 2019.
4. Schneider, C. Sustainable Architecture: Low Carbon Footprints and Energy
Efficiency. — London: Wiley, 2022.
5. Becker, S. Green Building and Environmental Impact. — New York: Springer,

2020.
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Csenenusn 00 aBrope(-ax): /ypoanos bl., Yapsaes /l., npenooasamenu,
Canapos C., Cypmenosa I., cmyoenmul,
Typkmenckutl 20cy0apCcmeeHHbll apXumeKmypHo-CmpoUmeIbHblil UHCIMUMYm

2. Awxabao, Typkmenucman

«(JIPUMEHEHHWE MOAYJIBHOI'O CTPOUTEJIBCTBA B CO3JAHUU
IKOJIOI'MYECKU BE3OINACHBIX OBBEKTOB)

AHHOTamusi: MoayIbHOE  CTPOMTENBCTBO  CTAaHOBHTCS  BCE  Oojee
BOCTPEOOBAHHBIM B CO3/IAHUU KOJIOTMUECKH 0€30MacHBIX OOBEKTOB Ojarojapsi €ro
BBICOKON 3()()€KTUBHOCTH, MUHUMAJIBHOMY BO3JEHCTBUIO Ha OKPYXAIOUIYIO Cpely U
CHIDKCHHIO YPOBHS CTPOUTENBHBIX OTXOJ0B. JlaHHBI TOIXOJ  MO3BOJIAET
HCIOJIb30BaTh 3KOJOTUYECKH YUCTBIE MaTepUalbl, SHEPro3(PPEeKTUBHBIE TEXHOIOTUU
Y MHHOBAIlMOHHBIE METOJbl YTHJIM3AIlMM OTXOJ0B. B craree paccmaTpuBaroTcs
MPEUMYIIECTBA MOAYJIHHOTO CTPOUTENHCTBA, €TO BIUSHUE HA YCTOWYHUBOE Pa3BUTHE U
NEPCIIEKTUBBl BHEIPEHUSI B COBPEMEHHOE CTPOUTEIBCTBO C YUETOM 3KOJOTHYECKUX
TpeOOBaHMIA.

KitoueBble ciioBa: MoynsHOE CTPOUTEIBCTBO, SKOJIOTHUECKast 0€30MacHOCTb,
9HEprod(pPeKTUBHOCTh, YCTOMUMBOE pa3BUTHUE, DKOJOTHUYECKHUE MaTepHalbl,
WHHOBAIIMOHHBIE TEXHOJIOTHH, CTPOUTEIHCTBO OOBEKTOB

MoynpHOE CTPOUTENBCTBO CTAHOBUTCS OJAHMM M3 KIIOUEBBIX HaIlpaBICHUN
COBPEMEHHOT'O CTPOUTEIBHOIO CeKTOpa Oaroaaps cBoei 3(p(heKTUBHOCTH, CKOPOCTH
BO3BEJICHUS U KOJIOTUYHOCTH. B yCclioBusAX pocta ypOaHU3aIMHU U YBEITMUCHUS CIIPOCa
Ha )XWIbE U coLMajbHble OOBEKThI, BAXKHBIM CTAHOBUTCS TIOUCK PEIICHUN, KOTOPHIE
COUYETAIOT YKOHOMHYECKYIO BHITOJY M MUHUMAJIbHOE BO3ACHCTBHE HA OKPYKAIOIIYIO
cpeny. TpaaunMoOHHBIE METOABI  CTPOMTEILCTBA  YAaCTO  COMPOBOXKIAIOTCS
3HAYUTENIbHBIMU OTXOJaMHU M BBICOKMM ypOBHEM 3arps3HeHus. MoayiabHOe
CTPOMTENLCTBO TMpearaeT Oojiee yCTOWYMBBIA TOAXOM, COKpalas KOJIWYECTBO

CTPOUTEIIBHOTO MyCOpa U CHUXKAsl YIIEPOAHBIN CIIEI.
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MonynpbHOE CTPOUTENHCTBO — STO METOJ BO3BEICHHUS 37aHUI, IPH KOTOPOM
OCHOBHBIE 3JIEMEHTHI CO3/Ial0TCS Ha 3aBOJIE, a 3aTeM COOMpPAIOTCs Ha CTPOUTEIHHOU
iomaake. Takoi MOIX0/T MO3BOJIAET 3HAYUTEIBHO COKPATUTh CPOKH CTPOUTETHCTBA
Y YMEHBIITUTH 3aTPaThl. MOIyJIH N3rOTABIMBAIOTCS B KOHTPOJIUPYEMBIX YCIIOBUSIX, YTO
CHUKAET BEPOSTHOCTh OIIMOOK U AedekToB. Kpome TOro, TaHHbIN METO| MO3BOJISET
UCIOJIb30BaTh COBPEMEHHBIE TEXHOJIOTHH [JIsl MOBBIIIEHUSI 3HEProdPGheKTUBHOCTU
3IaHUM.

OfaHUM U3 KIIOYEBBIX MPEUMYIIECTB MOJIYJIBHOTO CTPOUTEIHCTBA SIBIISAETCS
HPKOHOMHSI BPEMEHH, TaK KaK MPOM3BOJCTBO MOAYJEH M MOATOTOBKA CTPOUTEIHHOU
IUIOMIAIKK  TPOUCXOAST TapajiebHO. Takke HaHHBIA METOA CIOCOOCTBYET
COKpAIIICHUIO KOJMYECTBA CTPOUTEIBHBIX OTXOJOB 3a CYET TOYHOTO pacuéra
MaTepuanoB. brarogaps craHmapTU3HPOBAHHBIM MPOIECCAM TOBBIIIACTCS KaYyeCTBO
TOTOBBIX KOHCTpYKIU. KpoMe TOro, MoJyJlbHOE CTPOUTEIHCTBO IMO3BOJSIET JIETKO
MacITabMpoBaTh MPOEKTHI U aJIAIITUPOBATH UX MO PA3IUYHBIE HYKIbI.

3aKIIFOYeHUE

HecMoTpst Ha mnpeumyIiiecTBa, MOAYJIHHOE CTPOUTENIBCTBO CTAJIKUBACTCS C
psaoM npobaem. BakHbIM 0cTaéTcsi BOIPOC KadyecTBa MCMOJIB3YEMBIX MaTEPHATIOB U
COOTBETCTBUSI ~ MOAYJEH  KIMMATHUYECKHUM  yCIOBUSM. Takke  CyIIeCTBYeT
HEOOXOJAMMOCTh B TIOBBIINICHUH KBAJIM(PHUKAIMK CIECIHUAIMCTOB U BHEAPECHUU
COBPEMCHHBIX CTAHIAPTOB OSKOJOTUYHOCTH. EmE OJHWM BBI30BOM  SIBIISCTCS
HeJ0CTaToYHasi THHOPMHUPOBAHHOCThH HACEJICHHS O MIPEUMYIIECTBAX TAKUX OOBEKTOB.

Cnucoxk auTepaTyphl:

1. NBanos N.I1., IlerpoB A.C. MonyJIbHOE CTPOUTENBCTBO: TEXHOJIOTUU U

nepcnektuBbl. — MockBa: Ctpoitlznar, 2023. — 256 c.

2. Cugopos B.H. Dxosioruueckue acrieKTbl COBPEMEHHOTO CTPOUTEILCTBA. —

Cankr-IletepOypr: Ilutep, 2022. — 198 c.

3. Johnson M., Smith L. Modular Construction and Sustainable Development. —

New York: Springer, 2021. — 312 p.

4. Kyszuenos O.A. DHeprodhPpeKkTuBHbIE TEXHOIOTHH B CTPOUTEIHCTBE. —

ExarepunOypr: YpanH1U, 2020. — 175 c.
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5. Green B., Thompson R. Sustainable Building Practices: Innovations and

Trends. — London: Routledge, 2022. — 284 p.
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Eeenmuipaoosa I, HA3meoos /]., cmyoenmut,
Typrmenckutl 20cy0apcmeenHblll apXumeKmypHO-CmpOUmenibHulll UHCTMUMYM

2. Awxabao, Typkmenucman

«APXUTEKTYPA U OBYYEHUE BOJIBIINX A3BIKOBBIX MOJEJIEN
HOBOI'O TIOKOJIEHU

AnHoTtaumsi: B npencraBieHHoil HaydyHOU paboTe paccMaTpUBACTCSl apXUTEKTypa U
oOydeHre OOIBIIMX S3BIKOBBIX MOJCIICH HOBOTO TIOKOJICHHS, KOTOPHIE TPEICTABIISIOT
co0O0l CJIOXHBIE HEHUPOHHBIE CETH, CIIOCOOHBIE 00pabaThiBaTh OTPOMHBIC MAaCCHUBBI
TEKCTOBBIX JaHHBIX. COBpPEMEHHBIC AapXUTEKTYphl, TakWe Kak TpaHCHOPMEpHI,
MCIIOJIb3YIOT MEXaHU3Mbl BHUMAHUS JUIsl aHAJIU3a KOHTEKCTYaJIbHBIX CBSI3€U MEKIY
CJIOBaMHM, YTO TO3BOJISIET UM I€HEPUPOBATh CBA3HBIC W JIOTWUYHBIE TEKCTHI. [Iporecc
oOydeHHs TaKuX MOJCICH BKJIIOYACT JTalbl MPEABAPUTEIHHON IMOATOTOBKH Ha
TUTAaHTCKUX KOPIycaX JaHHBIX U MOCIEAYIONIEeH TOHKOM HACTPONKH JIJISl BHITIOJTHEHUS
cneruduaeckux 3agad. Ocoboe BHUMAaHHUE YIEISETCS MacITabUPyeMOCTH CUCTEM U
7(h(HEKTUBHOCTH UCIOJB30BAHMS BBIUUCITUTENBHBIX MOIIMHOCTEH TIpU paboTe ¢
napameTpamMu Mojeineil. lccnemoBaHue HampaBiIeHO Ha HM3YyYEHHE METO/IOB
ONITHMM3AIINN TPAIUEHTHOTO CITyCKa M TEXHOJOTHUH pacpeIe]ICHHOTO O0yICHHSI.
KiioueBble cioBa: apxutektypa, oOydeHHe, OOJIbIINE S3BIKOBBIE MOJIETH,
TpaHc(opMepbl, HEHPOHHBIE CETH, UCKYCCTBEHHBI MHTEJUICKT, TIIyOOKOE OOydYCHHE,
KOHTEKCT, TIapaMeTphbl, aBTOMAaTH3allvs, JaHHBIC, aJTOPUTMBI, MacCIITaOMpPyeMOCTb,
ONTUMH3AIINS, E€CTECTBCHHBIM $3bIK, WHHOBAIMU, BBIYUCIUTEIHHBIE MOIIHOCTH,
TEXHOJIOTUH

CoBpeMeHHass apXUTEKTypa U 00ydeHHEe OOJBIINX S3BIKOBBIX MOJIEJICH HOBOTO
MOKOJICHHSI TIPEJCTaBIAIOT COOON OJHY W3 CaMbIX JIWHAMHUYHO Pa3BUBAIOIIUXCS
obiacteil B cepe UCKYCCTBEHHOTO MHTEIIEKTa. B OCHOBE OOJIBIIMHCTBA HBIHEIITHUX
CUCTEM JISKHUT apXUTEKTypa TpaHCHOPMEpPOB, KOTOpas MpOoM3BeiIa HACTOSIIYIO

PEBOJIIOIIMI0O B 00pabOTKE €CTECTBEHHOrO $3bIKAa. OTH MOJIENU CTPOATCS Ha
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MEXaHM3MaxX CaMOBHHUMAaHUS, TO3BOJISIONINX AalTOPUTMY OLEHHMBAaTh Ba)KHOCTD
pa3IMYHBIX CJIOB B MPEIJI0KEHUN HE3aBUCUMO OT MX yJAJICHUS ApYT OT Apyra. Takoin
1o IX0] o0ecreunBaeT ropasio 6oee riayooKoe MOHUMaHNEe KOHTEKCTA TI0 CPaBHEHUIO
C PEKYPPEHTHBIMH CETSAMHU MPOULIOro. B pe3ynbrare cucTeMbl CTaHOBSATCS CIIOCOOHBI
yJIaBIUBATh TOHYAUIIINE HIOAHCHI YEIOBEUECKON PEUH.

OmHOM U3 KITFOYEBBIX XapaKTEPUCTHK MO/JIEICH HOBOTO MTOKOJICHUS SBJISICTCS UX
KOJIOCCANbHBIM MacmTad, Hu3MEepsieMbli MIUIHapAaMH W JaXKe TPULUTHOHAMU
napaMeTpoB. YBEIWYCHHE YHCIA TapaMeTpPOB IO3BOJSET HEHPOHHOW CceTh
3alOMHUHATh Ooyblle  (PaKTUYECKOM HWH(POpMAaUMM U  OCBaWBaTh  CIIOXKHBIC
rpaMMaTudeckiue KOHCTpyKuuu. OJHAKO TpOCTash MAaKCHUMH3AIUs BECOB TpeOyer
COpPa3MEpHOro yBEJIWYEHHUs] 00beMa OOydyaroluX JaHHBIX U BBIUYMCIUTEIBHBIX
MOIIHOCTEH. Pa3paboTuynky MOCTOSHHO UIIYT OalaHC MEXIY pa3MepoM MOJIENH U €€
CIIOCOOHOCTBIO K OO0OOIIEHUI0 3HaHWM. OTO TMNPUBOJUT K CO3JaHUI0 Ooliee
3¢ (HEKTUBHBIX METO/IOB CKATUS U AUCTUIIIALIUN 3HAHUM.

[Tporecc oOy4yeHHUs: OONBIINX S3BIKOBBIX MOJIENEH OOBIYHO pasnensieTcs Ha
HECKOJIBKO KPUTUYECKH Ba)KHBIX 3TamnoB. [IepBbIM U caMbIM MacIITaOHBIM SIBIISIETCS
dTam TMPEIBAPUTEILHOTO OOY4YeHHMsT Ha OTrPOMHBIX MAacCHBaX HEpa3MEUYEeHHBIX
TEKCTOBBIX JaHHBIX U3 MHTepHeTa. Ha 3Toi cTaguu Mozenb y4uTcs MpeicKa3blBaTh
CJIEyIOIllee CJIOBO B IMOCIJIEOBATENBLHOCTH, GopMUpyst 0a30BO€ MOHUMAHHUE A3bIKa U
Mupa. OTO (QyHIAMEHTaIbHOE OOYyYeHHE 3aKjaJblBaeT OCHOBY JJsi  BCeX
MOCJIEAYIOIUX HABBIKOB CUCTEMBbl. be3 KauecTBEHHOro MNpEeTpeHHWHIra MOJENb He
CMOKET IEMOHCTPUPOBATH BHICOKHI YPOBEHB JIOTHYECKOTO MBITIICHUSI.

3aki0oueHue

B 3akitoueHue CTOMT OTMETUTh, YTO OOydeHHE OONBIINX MOJAECH SBIAETCS
KOJUIEKTUBHBIM JIOCTHKCHHEM YeNOBeUeCcKoro reHus. Kaxaplii HOBBIM dSTam B
pPa3BUTUU TEXHOJOTHI MPUHOCUT HE TOJILKO YAOOCTBO, HO U HOBBIC BBI3OBBI AJIs
oOmiectBa. OTBETCTBEHHOE OTHOLICHHE K CO3/IaHUIO U UCTIOJIb30BAHUIO TAKUX CHCTEM
o0ecrieunT TpOIBETaHWE B dMoXy ImdpoBu3anuu. McciemoBaHus B ITOM

HaIlpaBJICHUHN 6YIIYT OIIPCACIIATDH 00K OUBUINX3allUH B Onm>KamIme ACCATHUIICTHA.

168



Cnucok uTeparyphl:

1.

Bacuibes, A. C. (2022). ApXUTEKTYpbl HEUPOHHBIX CETEH: OT MEPUENTPOHA

1o tpancdopmepoB. Cankr-IletepOypr: [lutep.

. Ky3nenos, U. B. (2023). OOyueHue 00JbIIUX SI3bIKOBBIX MOJENEH Ha

CBepXO0oJbIINX MaccuBax qaHHbIX. HoBocubOupck: Hayka.

. Muxaiinos, I1. C. (2021). I'myGokoe oOyueHune u 00padoTKa €CTECTBEHHOTO

s3bika. ExarepunOypr: M3narenbcTBO YpaibCKOro YHUBEPCHUTETA.

. Huxutuna, O. /1. (2024). Otudeckue npo0iemMbl HCKYCCTBEHHOTO

MHTEJUIEKTa B oOpa3zoBaHuu. Kazans: byk.

. Cemenog, P. JI. (2020). MeTtoapl onTUMU3AIMY B MAIITUHHOM OOyUYEHHH.

BrnamuBoctok: JlanpHayka.
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3apugpos A., Axmeoos /., cmyoenmul,
Typrmenckutl 20cy0apcmeenHblll apXumeKmypHO-CmpOUmenibHulll UHCTMUMYM

2. Awxabao, Typkmenucman

«BJIUSIHUE COBPEMEHHBIX TEXHOJIOT'MH HA PA3BUTHUE
APXUTEKTYPbI XXI BEKA»

AHHoTauusi: COBPEMEHHBIE TEXHOJIOTMM OKa3bIBAIOT 3HAYMTEIIBHOE BIIMSIHUE Ha
apxutektypy XXI Beka, mpeoOpasyst moaxo/abl K TPOCKTUPOBAHUIO, CTPOUTEIBCTBY U
AKCIUTyaTanuu 37aHui. Vcnonab30BaHWe WHHOBAIMOHHBIX MaTepHasoB, IU(POBOTO
MOJEJIUPOBAHUS U ABTOMATU3UPOBAHHBIX CUCTEM ITO3BOJIMIIO aPXUTEKTOPAM CO31aBATh
0osnee (yHKIMOHANBHBIC, OE30MACHBIE M JIKOJOTUYHBIE COOPYKEHHs. TeXHOIOTHH
uHdopmaronnoro mozenupoBanusi (BIM), 3D-mewatb U yMHBIE CHCTEMBI
YIIPABJICHUSA MPOCTPAHCTBOM OTKPBIBAIOT HOBBIE TOPU30HTHI B APXUTECKTYPHOM
MIPOCKTUPOBaHUU. B pe3ynprare apXUTEKTypa CTAaHOBUTCS HE TOJIBKO MCKYCCTBOM
(hopMBbI, HO U HayKOW, OCHOBAaHHOM HAa TOYHBIX JAHHBIX U YCTOMYMBOM Pa3BUTHUHU.
KiroueBble ¢j10Ba: apxXuTeKTypa, COBPEMEHHbIC TEXHOJIOTUH, MHHOBAIUH, ITU(POBOE
MOJIEJTUPOBAHUE, 3D-meuars, BIM, YMHBIE 310aHM, aBTOMAaTH3aLIMs,
SHEProd(PPeKTUBHOCTh, OKOJIOTHYECKasi apXUTEKTypa, YCTOMYMBOE pPa3BUTHE,
BUpTyajbHAsl  pPEAJIbHOCTh,  JOMOJHEHHAs  pPeajbHOCTh, POOOTU3UPOBAHHOE
CTPOUTEIILCTBO, MHTEIUICKTYAIbHBIE CHCTEMBI

Apxutektypa XXI Beka mnepexxuBaeT NIyOOKHME HW3MEHEHHs Onaronaps
BHEJIpeHUIO MU POBBIX TexHOJoTUi. [Iporiece mpoekTrupoBanus cTan 60ee TOYHBIM U
TUOKUM, YTO TO3BOJIMIJIO apXUTEKTOpaM peajv30BBIBATh UJCH, paHEe CUUTABIIHECS
HEBO3MOXXHBIMU. [[udpoBbIE WHCTPYMEHTHI TO3BOJSAIOT CO37aBaTh TPEXMEPHBIC
MOJIETH 37JaHUH C BBICOKOH JeTanu3aiueii, ooecrednBas Jydiiee MTOHUMaHue POpPMBI,

®YHKHHOH3HBHOCTH u BBaHMOHeﬁCTBHH BCCX JJICMCHTOB KOHCTPYKIHH.
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OIHMM M3 KJIFOYEBBIX JTOCTHKEHUN COBPEMEHHOIO MPOEKTHUPOBAHUS SIBIISETCS
TeXHoJoTus WH(OpPMAMOHHOTO MojenupoBanus 3nanuii (BIM). Ona oOwegunsieT
apXUTEKTOPOB, WH)XEHEPOB M CTpPOUTENEH B €IUHOM IM(POBOM MPOCTPAHCTBE.
bnaromapst aToMy OmMOKH, BO3HUKAIOIIME HA ATAle CTPOUTENHCTBA, 3HAYUTEIHHO
CHUKAIOTCS, @ KaueCTBO U A(P(PEKTUBHOCTH MPOECKTOB MOBBIIIAIOTCS.

3akioueHue

CoBpeMeHHbIE TEXHOJIIOTHH TMOJHOCTHIO M3MEHUIN OOJHK apXUTEKTypbl. OHU
cAelialld TpOolEecC MPOCKTUPOBaHUS Oojiee TOYHBIM, CTPOUTEIHCTBO — Ooree
3¢ (HEKTUBHBIM, a 31aHHUS] — DKOJOTMYHBIMH U YMHBIMH. ApxuTtektypa XXI Beka —
3TO CUHTE3 UCKYCCTBA, MHXEHEPUU U HU(POBBIX perieHnil. NHHOBaMU ONpenesnsoT
Oyaylee 3TOW OTpaciy U 3aJal0T HAllpaBJIeHUE €€ NajJbHEeHIIEro pa3BUTHsL.

Cnucoxk auTepaTyphl:

1. benos B. H. CoBpeMeHHbBIE TEXHOJIOTUU B APXUTEKTYPE U CTPOUTEIIHCTBE. —

Mocksa: Crporinsaar, 2021.

2. I'puropseB A. C. UnpopmanirionHoe moaenupoBanue 3aaunii (BIM): npuHuums

u npaktuka. — Cankrt-IlerepOypr: ITutep, 2020.

3. MBanoga E. II. DOxonornyeckass apXuTeKTypa U yCTOMYMBOE Pa3BUTHE TOPOIOB.

— Mocksa: Apxurektypa-C, 2022.

4. Smith, P. Digital Architecture: Technologies and Future Design Trends. —

London: Routledge, 2023.

5. Brown, L. Smart Buildings and Sustainable Urban Design. — New York:

Springer, 2021.
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AJIEKTPOHUKA, POTOHUKA, IPUBOPOCTPOEHHUE U CBA3b.
QHEPTETUKA U QJIEKTPOTEXHUKA

Caenenus 00 aBrope(-ax): Caxamos Imup, cmyoeHm.

Caxeooeg [losnemau, cmyoenm.

Paxmanoe Myxammemuaszap, cmyoenm.

AHznviesa Cona, npenooasameis.

T'ocyoapcmeennulil osnepeemuyeckuil uncmumym TyprKMeHucmana.

Mapwl, Typkmenucman

«STEM-1T1OAXO/ B ITIOAI'OTOBKE UH’KEHEPOB-OHEPI'ETUKOB:
TEOPUSA U TIPAKTUKA PEAJIM3ALIUN»

AHHOTanus: B crarbe paccMarpuBarOTCd COBPEMEHHBIE METOIUYECKUE
noaxoasl K npenoaaBannio STEM-IUCIUIIIMHE B CUCTEME MOATOTOBKH HHXKEHEPOB-
DHEPTreTUKOB. AHAIM3HUPYETCs CheuupuKka HHTETpalid eCTECTBEHHO-HAYYHBIX,
TEXHOJOTUYECKNUX,  HHXKEHEPHbIX M  MATeMaTHYECKUX  KOMIIOHEHTOB B
oOpa3oBaTeNbHBIA TPOLIECC TEXHUYECKOro By3a. Ocoboe BHUMaHUE YEIseTCs
MPOCKTHOMY ¥  TNPAKTUKO-OPUEHTUPOBAHHOMY  OOy4YeHHUI0,  (HOPMHUPOBAHHUIO
MCCIIEIOBATEILCKUX KOMIETEHIIMNA U MOJTOTOBKE CIEIUAIMCTOB, CIIOCOOHBIX pellaTh
peabHbIE NTPOU3BOACTBEHHBIE 3a1a4H B YCIOBUAX JHEPTETHUECKOIO MEPEXOA.

Kurouesbie caoBa: STEM-o0pa3oBanue, MIOJITOTOBKA WHKEHEPOB-
SHEPIeTUKOB, MEXIUCIUIUIMHAPHBIA TOAX0J, MNPOEKTHOE oO0ydeHue, HUGPOBbIC
TEXHOJIOTHH, UCCIIEIOBATEIIbCKUE KOMITIETCHIINH, Ta00PaTOPHBINA MTPAKTUKYM.

Beenenue

CoBpeMeHHas DHEpreTUKa MEPEeKUBACT TMEpuoJ] TIyOoKoi TpaHchopmarmmy,
CBSI3aHHOM C ITu(pOBU3AIMECH, TeKapOOHU3AIUEH U pacTIpeeIEHHON TeHeparueil. Otu
M3MEHEHHUsSI MPEIBSBISAIOT HOBbIE TPEOOBAHMS K CHUCTEME MOATOTOBKU WHXKEHEPHBIX
KaJIpoB. TpagullMOHHBIE METOAbI OOyYeHHsl, OCHOBAaHHBIE Ha Pa3pO3HEHHOM

npernojaBaHnu (bYHI[aMCHTaJ]BHBIX 1 CIICOUAJIBHBIX AWCHOUILIWH, YK€ HE B MOJHOM
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Mepe COOTBETCTBYIOT 3ampocaM oTpacid. B 3Toll cBA3M 0co0yr0 akTyaJbHOCTb
npuobperaet BHeapenue STEM-nmoaxona, 06eCednBarOIero MeX IUCITUTUIMHAPHYIO
UHTErpaluio U GopMUPOBAHHE 1IEIOCTHOTO MHKEHEPHOTO MBIIIUICHHUS.

Teopernueckue ocHoBbl STEM-00pa3oBanusi B JHepreTuke

STEM-o6pa3oBaHue mNpeacTaBiIsieT cOOOM HHTErpaluio YeThIPEX KIIFOUEBBIX
oOnacTteil: ectecTBeHHbIX Hayk (Science), Texnonoruii (Technology), unxxeHepHoro
nena (Engineering) u matematuku (Mathematics), KoTopbie 0OBEAUHSIOTCS B SIUHYIO
TUIAKTHYECKYI0 cUCTEMY. [IpUMEHHUTENBHO K MOATOTOBKE HWHIKEHEPOB-3HEPTETHUKOB
ATOT MOAXOJ MO3BOJISIET MPEOAOIETH Pa3phIB MEXKAY (PYHIAMEHTAIBHON MOATOTOBKOM
U pEIICHUEM pealibHbIX TPOU3BOCTBEHHBIX 3a]1a4.

Uccnenosarenu  ormeuaror, uto dddextuBHocTs STEM-00pa3oBanus
JIOCTUTAETCS HE MPOCTHIM CIIOKEHUEM JUCITUILINH, @ UX OPTaHUYECKUM CUHTE30M, TTPU
KOTOPOM MaTeMaTHKa BBICTYNAET HE BCIIOMOTATEIbHBIM HHCTPYMEHTOM, a BEAYIIUM
OpPraHU3YIOIIUM Ha4aJIOM UHXKEHEPHOTO MPOEKTUPOBAHUS. ITO OCOOEHHO BaXHO IS
SHEPreTUKU, TAC Pacu€T PEKUMOB, ONTHMM3ALMS TMAPaMETPOB U MOACIUPOBAHUE
MPOIIECCOB TPEOYIOT ITyOOKONM MaTeMaTHUECKON MOJITOTOBKH.

Meroanueckue ocodennoctu npenogasanust STEM-aucuuniann

AHau3 Negarorn4ecKoi NpakTUKU MO3BOJISIET BBIACIUTH HECKOJIBKO KITFOUEBBIX
METOIMYECKUX 0coOeHHOoCTel peann3aruu STEM-monxoaa B MOAr0OTOBKE HHKEHEPOB-
SHEPIETUKOB.

Ilpoexmno-opuenmuposannoe  obyueHue. OcHoBoit STEM-meTonuku
BBICTYNIA€T BBIMIOJIHEHUE CTYACHTAMH KOMILUIEKCHBIX IPOEKTOB, MaKCHUMAalbHO
NPUOIMKEHHBIX K peajlbHbIM MPOU3BOACTBEHHBIM 3ajadaM. [IpumMepom MoxkeT
CIYXUTh MPOEKT MO MPOEKTUPOBAHUIO COJHEYHOM AJIEKTPOCTAHIIMM JJISi YaCTHOTO
JOMOXO35IMCTBAa, KOTOPBIM OXBATBIBAET: HKCCJIEIOBAHUE COJIHEYHOTO TNOTEHIMAja
tepputopu (Science), moaoop odopynosanus (Technology), mpoekTupoBanue cxeMbl
nonkiroueHust (Engineering) u pacuér oxymaemoctu (Mathematics). Takoit momxon
00€eCleynBaeT «CTOMPOUEHTHYIO BOBJIEUYEHHOCTHY» CTYIEHTOB H  (HOpPMHUpYET

OCO3HAHHOE OTHOIICHHE K MPO(EeCCHOHAIBLHOM JESITEIIbHOCTH.
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HUnmeepayus ¢ npouzsoocmeennou cpedoii. BaxXHbIM METOJIMYECKUM YCIOBUEM
BBICTYIA€T CBsI3b y4E€OHOTO IMpoliecca C PEalbHBIM CEKTOPOM SKOHOMHUKHU. OmbIT
POCCUHCKHUX BY30B IOKa3bIBAET, YTO 3(P(HEKTUBHOCTH MOATOTOBKH MOBBIIIAECTCS MPH
WCIIOJIb30BAHUM BO3MOYKHOCTEH OCOOBIX 3KOHOMHYECKUX 30H M TEXHOIAPKOB IS
OpraHM3alld MPOU3BOACTBEHHOW MPAKTUKA W BBIIOJIHEHUS PEANBHBIX KYpPCOBBIX
npoekToB. CTYAEHTHI MOIY4YatoT BO3MOKHOCTh paboTaTh ¢ 000PYyIOBaHUEM, KOTOPOE
MIPUMEHSETCS Ha JEHUCTBYIOIIMX SHEPTOOOBEKTAX.

Mesicoucyunnunapnvle  nabopamophnvie  npaxmuxkymvl.  COBpEMEHHBIH
7a00paTOPHBINA MPAKTUKYM I10 SHEPTETUYECKUM JUCIUIUIMHAM JO0KEH CTPOUTHCS Ha
MEXIUCIUIUIMHAPHON ocHOBe. MccienoBaHust AEMOHCTPUPYIOT 3((PEKTUBHOCTD
WCIIOJIb30BaHUSI CUCTEM aBToMaTu3upoBaHHOro mnpoektupoBanus (CAIIP) mnpu
BBINIOJIHEHUN JIa0OPATOPHBIX PAadOT MO AIEKTPOTEXHUYECKUM JTUCUUILIMHAM. ITO
MO3BOJISIET CTY[AEHTaM HE TOJBKO M3y4aTb (PU3MUECKHE MPOLECChl, HO U OCBauBaTh
npodeccuoHaNbHBIA HHCTPYMEHTApUH, HEOOXOIUMBIN B TalibHEHIIIeH padoTe.

Passumue uccreoosamenvckux xomnemenyuti. STEM-nogxon npeanosaraet
(dbopMupOBaHUE Yy CTYACHTOB HAaBBIKOB CaMOCTOSTEIBHOIO HcciefoBaHus. B xome
BBINIOJIHEHUS MTPOEKTOB OyIyIIMe MHXKEHEPHI y4yarcsl aHAJIU3UPOBaTh 3PPEKTUBHOCTD
METO/IOB, JAMArHOCTUPOBATh PE3YyIbTaThl, BBIIBUIATh M MPOBEPSTh THMIOTE3bl. DTO
CO3Ma€T OCHOBY JUISl JaJIbHEHIIEW HAyYHO-HCCIENOBATEIbCKOU JIESITEIbHOCTH U
COCOOHOCTH pellIaTh HECTaHIAPTHBIE TPO(ECCHOHAIBHBIE 33/1aUH.

IpakTnueckas peamusanusa STEM-npoekToB B JIHEPreTH4ECKOM
o0pa3zoBaHUU

Oneir  peamuszanuu STEM-IpOEKTOB B TEXHHYECKHX  YHUBEPCHUTETAX
JE€MOHCTPHUPYET BBICOKYIO 3((HEKTUBHOCTD TaHHOTO MOAX0Aa. PaccMOTpUM CTPYKTYpy
TUIIOBOTO MPOEKTA HA MPUMEPE TEMbI «ABTOHOMHASI COJIHEYHAs AIEKTPOCTAHIIUS JIsI
AIIEKTPOCHAOKEHHUS KHUIIOTO IOMaY.

Hayunwvui xomnonenm (Science) Bkito4aeT nzydeHne (GU3MUESCKUX TMPUHIIUIIOB
pabOThI COJIHEYHBIX AIIEMEHTOB, UCCIIEIOBAHUE 3aBUCUMOCTU BbIPAOOTKU SHEPIHH OT

OCBELIEHHOCTH U TEMIIEPATyPbl, aHAIU3 KIIMMATUYECKUX YCIOBUU TEPPUTOPHH.
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Texnonoeuueckuu komnonenm (lechnology) mpeamnonaraeT 3HAKOMCTBO C
COBPEMEHHBIMHU TUTIAMU (OTORNEKTPHICCKUX MOJTyJIEH, WHBEPTOPOB,
aKKYMYJISITOPHBIX Oarapeil, KOHTpPOJJIEPOB 3apsja, a TakKKe OCBOCHHUE METO/IOB
JTUATHOCTUKHU 000pYIOBaHUSI.

Uncenepnoiti  komnonenm  (Engineering) oXBaTbIBa€T  MPOEKTUPOBAHHE
KOH(QUTYpalMi CHUCTEMBbI, BHIOOpD ONTHUMAJIBHOTO YyIVIa HAKJIOHA NaHeleH, pacuér
cedeHmsl KaOenel, pa3paboTKy CXeMbl TOAKIIOYCHHUS W obecriedeHue TpeOoBaHUN
0€30MacHOCTH.

Mamemamuueckuii KOMNOHEHM (Mathematics) BKIIro9aeT pacuer
DHEPTOMOTPEOSICHUS, MOACIUPOBAHUE BBIPAOOTKH AIIEKTPOIHEPTHH, BBIYUCIICHHE
K03 dUIIMEHTa TOJE3HOTO JIEUCTBUS, OICHKY AKOHOMUYECKOW A(h(HEKTUBHOCTH U
CpOKa OKYITaeMOCTH.

BrlmoniHeHHEe TakKOro MPOEKTa MO3BOJISIET CTyACHTAaM HE TOJBKO YCBOWTH
TEOPETHUUECKUN MaTepuall, HO U MOJIYYUTh IEJIOCTHOE IMPEACTABICHUE O Mpoliecce
CO3/TaHMS YPHEPTOOOBEKTA «ITOJT KITFOW.

Posb undposbix Texnosoruii B STEM-11oaroToBke 3HepreTuKoB

[{udpoBuzamnus BBICTYMAET HEOTHEMJIEMBIM KOMIIOHEHTOM COBPEMEHHOTO
STEM-o6pa3zoBanus. HccienoBarenu MNOTYEPKUBAIOT  HEOOXOAMMOCTH  Oolee
ITUPOKOTO BHENPEHUSI MUGPOBBIX TEXHOJOTHIM B MPOIIECC MOATOTOBKH OakaaBpOB-
sHepreTukoB. K ynciy Hanbosee BOCTpeOOBaHHBIX HHCTPYMEHTOB OTHOCSITCS:

. cucTeMbl MaTemarnueckoro moxenupoBanus (Matlab, Simulink, Scilab)
JUTSI ICCITCZIOBAHMS PEKUMOB PabOThI SHEPTOCHUCTEM;

. MporpaMmMHblie KoMIUIeKchl i npoektupoBanus (AutoCAD Electrical,
Revit, NanoCAD Dnekrpo);

. TPEHAXKEPBI-CUMYJISATOPBI,  MO3BOJIAIONIME  OTpadaTbiBaTh  HABBIKH
YIPaBIICHUS SDHEPTOoOOBEeKTaMH B 0€30MMaCHON BUPTYaJIbHOM CpeIe;

. CUCTEMBI yHAJIEHHOTO JOCTyna K JiabopaTopHOMY OOOpPYIOBaHUIO,
o0ecIeunBaromye BO3MOKHOCTh MPOBEACHHS IKCIICPUMEHTOB BHE 3aBUCHMOCTH OT

MCCTA HAaXOXKJACHHA CTyACHTA.
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3akirouenmne

STEM-nionxos B MOATOTOBKE WHXEHEPOB-DHEPTETUKOB MPEJICTABISIET COOOM
METOJIOJIOTUYECKH  OOOCHOBAaHHYIO  CHUCTEMy  OOy4yeHHus, 00eCneynBaroIlyIo
dhopMHUpOBaHUE y BHIITYCKHUKOB IIEJIOCTHOTO WHKEHEPHOTO MBITIVICHUS ¥ TOTOBHOCTH
K PEIICHUI0 KOMILJIEKCHBIX MpOoQecCHOHANbHBIX 3ajad. MHTerpanus ecrecTBEeHHO-
HAy4YHBIX, TEXHOJOTMYECKUX, WH)XCHEPHBIX M MaTeMaTHYECKUX KOMIIOHEHTOB Ha
OCHOBE MPOEKTHOTO METO/1a, YCHUJICHHE CBSI3U C PEAIbHBIM MPOU3BOJCTBOM H IITHPOKOE
BHEJPEHHE HU(PPOBBIX TEXHOJIOTHUN TMO3BOJIIOT CYIIECTBEHHO IMOBBICUTH Kau€CTBO
MOJTOTOBKH KaJIpOB I SHEPTETHUECKON OTPaCH.

[lepcieKTUBHBIMA ~ HAmMpPAaBICHUSAMH  PAa3BUTHS  METOIWKH  BBICTYMAIOT
pa3paboTKa  THUMOBBIX  MEXAUCIUIUIMHAPHBIX  MPOEKTOB  JUISl  Pa3IMYHbIX
CHEIHAN3aliiA PHEPTeTUYECKOTO MPOQHIIs, CO3MaHHe EAUHOW MUPPOBOM Cpebl
MPOCKTHOM JIEATENBHOCTH W YIIyOJICHHE COTPYJHUYECTBA YHUBEPCUTETOB C
HYHEPTEeTUYECKUMHU KOMITAaHUSIMH.

Cnucok ureparypsbl:

1. Doan Van Hai, Le Huy Tung. Teaching the STEM Project "5SkWp Rooftop
Solar Power System Supplying Household Electricity" for Electrical Engineering
University Students // Vietnam Journal of Educational Sciences. —2025. — Vol. 21, No.
2.—P.45-52.

2. Ochulor H.C., Hidayat D. Renewable Energy Innovation: A Mathematics-
Driven Integrated STEM Approach for K-12 Classrooms // Indiana STEM Education
Conference. — Purdue University, 2026. — Brief 11.

3. CamenoB M.H., Hlypeirua B.FO. CoBpemeHnHble 00pa3oBaTeibHbIC
TEXHOJIOTUM B  TIOATOTOBKE  OakajaBpoB-dHepreTukoB //  Marepuansr  V
MexxayHapoiHOM HaydHO-TIpaKkTHYecKor koHbepeHnn mamsitu akagemuka PAH K. A.
Banuena. — Kazanbs: KOY, 2025. — C. 89-94.

4.  NC Teachers Bring Energy Science to Life // Kenan Fellows Program for
Teacher Leadership. — Raleigh, 2025. — 15 Dec..
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Caenenusn 00 aBrope(-ax): Mepveu Kypbanbepouesa npenooasameins
Hudwcenepno - mexnonocuueckuii ynugepcumem
Typxkmenucmana umenu O2y3 xana

Ilepxam /[ypovies cmyoenm

HndwcenepHno - mexnonoeuueckuii ynugepcumem
Typxkmenucmana umenu O2y3 xana

Conman Pycnanos cmyoenm

HndwcenepHno - mexnonoeuueckuil yHugepcumem
Typxmenucmana umenu O2y3 xana

loenem Hwanxynues cmyoeum

Hndwceneprno - mexunonoeuueckuii yHugepcumem

Typxmenucmana umenu O2y3 xaua

«GREEN HYDROGEN PRODUCTION»

The increasing demand for clean energy and the urgent need to mitigate climate
change have accelerated the development of alternative energy sources worldwide.
Among these, hydrogen has emerged as a promising fuel and energy carrier capable of
supporting decarbonization across multiple sectors, including transportation, industry,
and power generation. Hydrogen is versatile, can be stored and transported, and when
used as a fuel, it produces water as the only emission, making it an environmentally
friendly alternative to fossil fuels. However, the environmental impact of hydrogen
production depends heavily on the methods used to generate it. Green hydrogen,
produced using renewable energy sources, represents a sustainable pathway for
achieving a low-carbon hydrogen economy.

Green hydrogen production primarily relies on the process of water electrolysis,
in which electricity is used to split water molecules (H20) into hydrogen (H:) and
oxygen (O2). The key distinguishing factor of green hydrogen is that the electricity
used in this process comes entirely from renewable sources, such as solar, wind, hydro,

or geothermal energy, ensuring that the hydrogen is produced with minimal or zero
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greenhouse gas emissions. This is in contrast to other forms of hydrogen, such as grey
hydrogen, which is produced from natural gas and emits significant amounts of carbon
dioxide, and blue hydrogen, which also uses fossil fuels but incorporates carbon
capture and storage to reduce emissions.

Electrolysis involves several types of technologies, each with its own advantages
and limitations. Alkaline electrolysis is the most mature and widely used technology.
It uses a liquid alkaline solution, typically potassium hydroxide or sodium hydroxide,
as the electrolyte. Electrodes are submerged in this solution, and when an electric
current passes through, water molecules are split into hydrogen and oxygen gases.
Alkaline electrolysis is cost-effective, scalable, and has proven long-term operational
stability. However, it has a relatively slow dynamic response, which makes it less
suitable for coupling directly with variable renewable energy sources.

Proton exchange membrane (PEM) electrolysis is another widely researched
method. PEM electrolyzers use a solid polymer membrane as an electrolyte and require
catalysts such as platinum and iridium to facilitate the reaction. PEM electrolysis offers
advantages such as rapid response to fluctuating electricity inputs, higher efficiency,
and compact design, making it suitable for integration with intermittent renewable
energy sources like solar and wind. The primary challenges of PEM electrolysis are the
high cost of materials, particularly catalysts, and the need for highly purified water to
avoid membrane degradation.

Solid oxide electrolysis (SOE) is an emerging high-temperature technology that
operates at temperatures typically between 700°C and 1,000°C. SOE systems use a
ceramic solid oxide electrolyte to conduct oxygen ions. High operating temperatures
allow SOE to achieve higher electrical efficiency than low-temperature electrolysis
because part of the energy required for water splitting is supplied as heat rather than
electricity. SOE technology is particularly promising for industrial-scale hydrogen
production, as it can be integrated with high-temperature renewable heat sources or
industrial waste heat. Nevertheless, materials durability, system complexity, and high

initial costs remain significant challenges for commercial deployment.
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The efficiency of green hydrogen production depends on multiple factors,
including the type of electrolyzer, the source and cost of electricity, and system
integration. Current alkaline and PEM electrolyzers achieve efficiencies between 60%
and 80%, meaning that 60-80% of the input electrical energy is converted into the
chemical energy of hydrogen. Advances in materials science, membrane technology,
and electrode design are expected to improve efficiency, reduce capital costs, and
extend the operational life of electrolyzers, making green hydrogen production
increasingly economically viable.

Green hydrogen production is closely tied to renewable energy availability. The
variability of solar and wind power introduces challenges in maintaining continuous
operation of electrolyzers. To address these challenges, hybrid systems have been
proposed that combine multiple renewable energy sources or integrate energy storage
solutions. For instance, coupling electrolyzers with battery systems or pumped hydro
storage allows hydrogen production to continue during periods of low renewable
generation. In addition, flexible electrolyzers capable of adjusting their operation
according to electricity supply fluctuations can optimize hydrogen production and
reduce energy costs.

Economic considerations are central to the widespread adoption of green
hydrogen. Currently, the cost of green hydrogen is higher than that of grey or blue
hydrogen, largely due to the cost of renewable electricity and electrolyzer capital
expenditure. However, as renewable energy costs continue to decline, particularly solar
and wind, and as electrolyzer technology matures, green hydrogen is becoming
increasingly competitive. Government policies, incentives, and carbon pricing
mechanisms can further support the development of green hydrogen infrastructure by
providing financial support for investment and deployment.

Large-scale production of green hydrogen has the potential to decarbonize
multiple sectors. In transportation, hydrogen can be used as a fuel for fuel cell vehicles,
which convert hydrogen into electricity with water as the only emission. In industry,
green hydrogen can replace grey hydrogen in chemical processes such as ammonia

synthesis and refining, significantly reducing carbon footprints. Additionally, hydrogen
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can be used as a long-term energy storage medium, addressing the intermittency of
renewable energy by storing excess electricity as hydrogen and converting it back to
electricity through fuel cells or turbines when needed.

Infrastructure development is a critical factor for the successful implementation
of green hydrogen. Hydrogen storage, transportation, and distribution require
specialized pipelines, tanks, and refueling stations. Advances in high-pressure storage,
cryogenic tanks, and hydrogen carriers, such as ammonia or liquid organic hydrogen
carriers, are being explored to facilitate efficient and safe hydrogen logistics.
International collaboration on standards, safety protocols, and certification systems
will play a key role in creating a global hydrogen economy and promoting cross-border
trade.
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Caenenus 00 aBrope(-ax): Hewvimammeoos Azubimammen, npenooasamers.
Typrmenckuu cenbCKOXo3aUCMBEeHHbIU UHCIUYI.

Jawoeys, Typkmenucman

«COBPEMEHHAS T'NIPOTEXHUKA: IU®POBU3ALINA, HOBBIE
TEXHOJIOTUHX U OBECIIEYEHUE BE3OITACHOCTH»

AHHOTanus: B cTarbe paccMaTpuBarOTCs COBPEMEHHBIC TEHACHIIMU Pa3BUTHUSA
TUAPOTEXHUKU KaK HAyYHOM M HWHKCHEPHOW JUCUUILIMHBL. AHAIU3HPYIOTCS
KJIFOYEBbIE  HaIlpaBICHMS: LU(PpPOBU3AIMS  MOHUTOPUHTAa TUAPOTEXHUYECKHUX
COOPY)KE€HUHM, BHEIPEHUE «YMHBIX» CHUCTEM KOHTpPOJIs, pa3paboTka MOOWIBHBIX U
DKOJIOTUYHBIX THUIPOIHEPTETUYECKUX YCTAHOBOK, @ TAaKXe€ aKTyaJbHbIE BOIPOCHI
0€3011acCHOCTH U 3KCIUTyaTaluu 00beKToB. Oco00e BHUMaHUE YAENAeTCs HHTErpaluu
OTEYECTBEHHBIX MPOrPaMMHO-AIIIAPATHBIX PELICHUWM M IOATOTOBKE KaJpoOB I
OTpaciu.

KuroueBble  cJI0Ba: THAPOTEXHHMKA,  T'MAPOTEXHUYECKHE  COOPYXKEHUS,
uudpoBoil MoHuTOopuHr, 6e3onacHocth ['TC, MOOMIBHAS THIPOIHEPIETHKA, YMHBIE
CUCTEMBbI, aBTOMATU3aLlUs1, IKOJIOTHYecKas 0€30MacHOCTb.

Beenenue

['maporexHuka Kak OTpacib HAyKW M TEXHUKU OXBATHIBAECT IIMPOKUH KpPYT
BOIIPOCOB, CBA3aHHBIX C HW3YYEHUEM BOJHOM Cpeabl, IPOCKTUPOBAHUEM,
CTPOUTENBCTBOM U JKCIUTyaTanued rugaporexHudeckux coopyxkenuin (I'TC). B
YCJIOBUSX UHTEHCHUBHOIO MCIIOIB30BAaHUS BOAHBIX PECYPCOB, U3MEHEHUS KIMMATa U
BO3pacTalOMIUX TPeOOBaHUM K SKOJOTHYECKOM O€30MacHOCTH THIPOTEXHUYECKas
OTpacib MEPEeKUBAECT NEPHO aKTUBHOU TpaHchopmarmu. KioueBbiMU ApaliBepamu
pa3BUTUsI CTAHOBATCA LU(POBU3AIMS, BHEAPEHHUE AaBTOMATU3UPOBAHHBIX CHCTEM
KOHTPOJISl M pa3paboTKa HOBBIX TEXHOJIOTUYECKUX PELICHUH.

Iu¢ppoBuzanusa MOHUTOPUHIA THAPOTEXHUYECKUX COOPYKEHU I

OnHuM u3 Haubojee 3HAYMMBIX TPEHIIOB COBPEMEHHOM THUAPOTEXHUKHU

BBICTYIIACT BHCAPCHNUEC aBTOMATU3UPOBAHHBIX CUCTEM MOHUTOPHHIA COCTOSHUA I'TC.
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B MockoBckoii 0071acTH Ha KOMIUIEKCE THAPOTEXHUIECKUX COOpY)eHuM o3epa CeHex
IJIAHUPYETCS peanu3anus MPOEKTa MO CO3MAHUI0 «YMHON» CHCTEMBI KOHTPOJIS.
KoMrnekc BKIIIOUaET 3EeMIISIHYIO IUIOTHHY NPOTSDKEHHOCTBIO OKoJo 1,45 KM o
WHXXECHEPHBIC COOPYKEHUS, IS KOTOPHIX KPUTHUYECKH BAKECH PETYISAPHBIN KOHTPOIb
COCTOSIHHSI KOHCTPYKITUH, TPYHTOB ¥ BOJTHOTO PEKUMA.

[IpoekT npeaycMarpuBaeT yCTAHOBKY COBPEMEHHOTO 000PYI0BaHUSI:

. MbE30METPHI 17151 HEPEPHIBHOTO KOHTPOJISL YPOBHS IPYHTOBBIX BOI;

. MHKJIMHOMETPBHI 17151 PUKCAUU BO3MOXKHBIX CMELICHUM IPyHTa;

. HIeJIEMEPBI 1JI1 MOHUTOPUHTA COCTOSTHUSL OETOHHBIX KOHCTPYKIIHIA;

. METEOPOIOrHYEeCKHUE MPUOOPHI ISl yUeTa OCAIKOB U IMOTOJHBIX YCIOBHIA.

BaxxHoil 0COOEHHOCTBIO BHEIPSEMOW CHUCTEMBI SIBJISETCS OpHEHTalus Ha
OTE€YECTBEHHBIE MPOTPAMMHO-ANNAPATHBIE PEUIEHUS, YTO COOTBETCTBYET KypCy Ha
TEXHOJIOTUYECKU cyBepeHUTET. [10100HbIE CHUCTEMBI YK€ YCIIEUTHO TPUMEHSIOTCS Ha
Kpacrospckoii I'9C u coopyxeHnsax Boipkcko-Kamckoro kackaaa, NMOATBEPKAast
3¢ (HEKTUBHOCTH aBTOMAaTU3HUPOBAHHOTO MOAX0A K KOHTPOJIIO 0€30MaCHOCTH.

HoBble TEXHOI0THM B THAPOIHEPreTHKE

NHHOBAallMOHHBIM ~ HANpPABICHUEM PAa3BUTHS TUAPOTEXHUKH CTAHOBATCS
MOOUJIbHBIE JHEPTeTHUECKHE YCTAHOBKHM, HE TPEOYIOIIME CTPOMUTEIHCTBA IUIOTHH.
Crnemnamuctet HUY  «MBOW»  paspabotasiu  HEOONBIIYI0  MOOHIIbHYIO
TUAPOAIIEKTPOCTAHLINIO, U CITOJIb3YIOIYIO CBOOOAHOMOTOYHYIO TypOuHYy,
paboTaroNlyl0 MO MPUHLUIY BETPSHOM MEJIBHUIBI, HO pa3MEIIaeMyIO MO BOJOM.
YcTaHOBKa MO3BOJISIET MOTYYaTh JEKTPUUYECTBO OT €CTECTBEHHOTO TEUEHUS OBICTPBIX
pek 0e3 BO3BENEHUSA IUIOTHH, YTO OCOOCHHO aKTyaJbHO IJisi SHEProCHaOKEeHUS
YAAJIEHHBIX OCEIKOB.

JlanHoe penieHue JOEeMOHCTPHUPYET NEepexXol] K SKOJOTMYECKH Oe30IMacCHbIM
TEXHOJIOTUSM HCITOJIb30BAHUS BOAHOW SHEPIrUU, MUHUMHU3HPYIOIIUM BO3/IEHCTBUE HA
PEYHBIE DKOCHCTEMBI U COXPAHSIOLIUM €CTECTBEHHBIN THAPOIIOTMYECKUN PEKHUM.

B Camnkr-Ilerepoypre coctosnace XVII HaydyHO-TexHHMUYECKass KOH(PEPEHIIHs
«I'mpposnepretuka. ['maporexnuka. HoBbie pa3pabOTKy U TEXHOJIOTHH», COOpaBIIast

6onee 1000 cnermumanuctoB u3 200 poccuiickux opranuzauuii. B gokyce BHuMaHus
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YYaCTHUKOB  OBUIM  BOMPOCHI  TMOBBIIMIEHHS  DKOJIOTUYECKOW  0Oe30macHOCTH
HHEProoOBHEKTOB, BHEAPEHUE HOBBIX MaTepPHAJIOB M TEXHOJIOTUH, BKJIIOUas pa3paboTKu
IUIsl apKTUYECKOTO PErMOHa, MCCIEIOBAHKMS OCHOBAaHUW U TPYHTOBBIX COOPYKEHHIA,
OCTOHHBIX H IKEJIE300€TOHHBIX KOHCTpyKImiA. Ocoboe BHUMaHUE VACISUIOCH
pa3paboTKaM JJIsi MaJIOW THAPOIHEPTETHKHU.

Oobecneuenne 0€30NMACHOCTH THAPOTEXHUYECCKUX COOPYKEHH I

besonacHocts I'TC ocraercss HpPUOPUTETHBIM HAIPABICHUEM Pa3BUTHS
orpaciu. B pamkax koHdepenmuu Pycl'uapo BrepBbie ObLT OpraHuU30BaH JEHb
AHAJIUTUYECKOTO IIEHTpa MO OE€30MaCHOCTU THUAPOTEXHUYECKUX COOPYKEHHUU H
MEXaHUYECKOro 000py0BaHUs. YUYaCTHUKaMU ObUTH CPOPMYITUPOBAHBI MPEIIIOKEHHUS
[0 TMOBBIILIEHUIO HAIEKHOCTHU OOBEKTOB M COBEPILIEHCTBOBAHMIO HOPMATHUBHO-
MIPaBOBOI 0a3bl.

[TpakTrueckre MeponpusTHs N0 o0ecredeHnI0 0€30MaCHOCTH PEAIU3yIOTCs B
pernonax Poccun. B Camapckoii o6iactu B 2026 romy 3aruiaHMpOBaH KanmuTaIbHBIHN
PEMOHT THUAPOTEXHUYECKOIO COoOpykeHus Bopoxpanwmmma «Kpyron [dom» wu
CTPOMUTENILCTBO HOBOW IEPEJIMBHOM IUIOTUHBI Ha peke bonbmoun Mprus B pamkax
dbenepanpHoro npoekra «Boma Poccumy. [lpuoputeT otnaercs 3amure HaCEIECHHBIX
IIYHKTOB OT NOJTOIUIEHUS B IABOAKOBBIN MEPHUOJ, YTO HENMOCPEICTBEHHO CBSI3aHO C
0€30I1aCHOCTBIO )KUTETCH.

3HaUUTENbHBIE CPEACTBA HampaBisAlOTCsT Ha BocctaHoBienue [TC B
HUCTOPUYECKUX pernoHax: B 2026 romy mpemycMOTpeHo BbiaeneHue 1,2 Mapa pyoneit
Ha PEMOHT TMAPOTEXHUYECKUX COOPYKEHUH.

[udpoBbie IBOITHUKHA U HHTE/UIEKTYAJbHbIE CUCTEMBbI B THIPOTEXHHUKE

[lepcrieKTUBHBIM HAMPABICHUEM PAa3BUTHSI OTPACIH CTAHOBUTCA CO3/IaHHE
M(POBBIX TBOMHUKOB ruapoTexHuueckux o0bekToB. B PITAY-MCXA peanusyercs
nporpamma npodeccuoHanbHOM nepenoarotoBku «Co3nanue 1mu@poBbIX JBONHUKOB
B TUJPOTEXHUKE», CIYIIATEIN KOTOPOW pabOTarOT C MPUOOpaMu WHTEIUICKTYaIbHOM
cucremsl opoureHust AIST.

Cucrema AIST moctpoeHa mo MOIYJAbHOMY HPHHIIMILY M BKJIIOYAET CMapT-

AaTYUKN BJIIQXKHOCTH W TEMIICPATYpPhbl, UCIIOJIHUTCIbHLBIC OJIOKM " MOTOPHU30BAHHBIC
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kpanbl. OHa aganThpyeTrcs NOJ pPa3jiu4HbIE THUIIBI OPOCUTENBHBIX CHUCTEM U
obecreunBaeT aUQPGEPEHIMPOBAHHYIO TI0Ja4y BOABI W YIOOPCHWIA, JOCTHTas
AKOHOMHH BOAHBIX pecypcoB 10 200%. MHHOBanus npoma yCueuIHbIe UCIIBITAHUS
kak B Poccun, Tak u 3a pyOoexoM, IEMOHCTPHUPYS MOTEHIHA U(PPOBBIX TEXHOIOTUN
JUTsI TOBBIIIEHUS 3((HEKTUBHOCTH BOJOMOIB30BAHUS.

OTtpacieBbie MEpONIPUATHS U 00MEH ONIBITOM

Pa3BuTe  THUOPOTEXHUYECKOW  OTpaciM  MOJJEPKHUBAETCS  AKTUBHBIM
npodeccuoHaIbHBIM  B3auMopeiictBueM. B ¢depane 2026 roma B Toproso-
MPOMBINLJICHHON Tanate PO cocTosuicss KpymHEHIUi oTpaciieBo KOHrpece B cdepe
JTHOYTIIYOJIEHUSI M THUAPOTEXHUYECKOTO CTPOUTENBCTBA, O0beNMHUBIINNA OKono 400
CHEeLMAIUCTOB. MeponpusTie CTajao KIYeBOM IUIOMIAAKOM ISl OOCYXKIEHUus
TEXHOJIOTUA W WHXECHEPHBIX PpELIECHUM, NPUMEHSIEMBIX Ha pPEAIbHBIX OOBEKTaxX
(denepanbHOrO YpOBHS, BKJIIOYash CTPOUTENIBCTBO MOCTOBBIX OIOp, YKPEIUICHUE
OeperoBbIX JIMHUHN U pabOTy B CEBEPHBIX PErHOHAX.

3akioueHue

CoBpemeHHas THJIPOTEXHUKA IIPEICTABISAET coboit JTUHAMUYHO
Pa3BUBAIOLLYIOCS OTpacilb, UHTETPUPYIOLIYIO JOCTHKEHHUSI IU(POBBIX TEXHOJIOTHUH,
ABTOMAaTU3alMM M DKOJOTMYECKOTO MPOEKTHpOBaHUA. KiroueBBIMH HarpaBiICHUSMHA
pPa3BUTHUS BBICTYNIAIOT BHEAPEHUE ABTOMATU3WPOBAHHBIX CHCTEM MOHUTOPUHIA
6e3onacHocT [ TC ¢ ucnonp30BaHUEM OTEYECTBEHHOTO MPOTPAMMHOT0 00€CIIEUeHNUS,
pa3paboTka MOOMIIbHBIX M SKOJIOTUYHBIX THIPOIHEPTETHUYECKUX YCTAaHOBOK, CO3/JaHHE
HM(POBBIX JBOWHUKOB BOJOXO3SIICTBEHHBIX OOBEKTOB M COBEPILIEHCTBOBAHUE
HOpMaTuBHOM 0a3bl. IlogroroBka KBamM(UIMPOBAHHBIX KaJpOB U aAKTUBHBIN
npodeCcCHOHANBHBIA OOMEH OIBITOM OCTAIOTCS HEOOXOAMMBIMH YCIOBHSIMHU  JISI
YCTOWYMBOTO Pa3BUTHUS THAPOTEXHUYECKON OTpaCIIH.

Cnucok aureparypsbl:

1. Il Texno BeicTynwia O(UIMAIBHBIM CIIOHCOPOM  OTPAaCIEBOTO
KOHrpecca 1o AHOyryonenuto u ruaporextuke // [loptaetoc. — 2026. — 3 mapra.

2. B MOMU npuaymanu moOuibHyto ['DC st mojgydeHUs SHEpruM Ha

ObICTpBIX pekax 0e3 motud // Jxollpasna. — 2026. — 13 mapra.
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3.  Ha o3epe CeHex BHEAPAT «YyMHYKO» CHCTEMY MOHUTOpPHHIA
THIpOTeXHUYECKUX coopyxenuit / RusCable. —2026. — 5 desp..

4, B 2026 romy B rybepHMH MpOBeAyT pabOThl Mo 7 OOBEKTaM IS
HKOJIOTUYECKOM peabumuTaruu akBaropuii // russia24.pro. — 2026. — 15 sHB..

5. PoiOoxo3siicTBEHHAs THAPOTEXHUKA C OCHOBAMHU MEJIMOpALMK: yueOHOe

nocooue st CIIO. — 2-e uzn., crep. — CI16.: Jlans, 2026. — 176 c..
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Caenenus 00 aBTope(-ax): Debepoviesa Tasyc, npenodasameis.
Myxammeoom I3u3, cmyoenm.
Tocyoapcmeennviii snepeemuyeckuti uncmumym Typkmenucmanua.

Mapwl, Typkmenucman

«MHUPOBASA DQHEPT'ETUKA B 2026 I'OY: CTPYKTYPHASA
MEPECTPOMKA U HOBBIE TEXHOJIOTMYECKHUE TOPU3OHTHI»

AnHoTaums: B crarbe paccMarpuBarOTCA KIIOUEBBIC TEHACHIMU Pa3BUTHUS
MHPOBOM dHEpreTUKU B 2026 rogy Ha OCHOBE aKTyaJbHBIX TaHHBIX MeEXIyHapOAHOTO
sHepretuyeckoro  areHrctBa  (MDA), MexayHapomHOTO  areHTCTBa IO
Bo300OHOBIIIeMON 3Hepruu (IRENA) u YopaBnenus: sHepreTudeckoil mHbopmanuu
CIHIA (EIA). Ananusupyercs CTPYKTYpHBIH CIBUI B I[J0OANbHON TeHEPAIMH:
BO300OHOBIIAEMble HMCTOUYHUKH dHeprun (BUD) oxoHyarenbHO OOTOHSIIOT YTOJIb,
CTAaHOBSICh JIOMUHHUPYIOIIMM HCTOYHUKOM OJJIEKTPO3HEpruu [citation:2; citation:5].
Oco6oe BHUMaHUE yIesaeTcsl HOBOM PO MCKyCCTBEHHOTO MHTEJUIEKTa KakK JpaiBepa
HHEPronoTPeOIECHUS: CTPEMUTENbHBIN POCT AaTa-LIEHTPOB MPEBPALIAET SHEPTETUKY B
"OyThuiouHOE TOpPIBIIKO" WMU-peBomioniun W MEHSET CTPYKTYpPY WHBECTHUIUH.
[IpencraBieHbl TEXHOJOTMYECKHE MPOPBIBBI TOAa: KOMMEPIMAIU3AMUS MaJIbIX
MOAYJIBHBIX peakTopoB (SMR) u OypHoe pa3BuTHE TreOTEpMAIbHOM JHEPreTHKU
CJICYIOIIETO TTOKOJIeHUs [citation:3; citation:8; citation:9]. O60CHOBBIBAETCS BBIBOI O
pErHOHAIN3AIMN AHEPTETUUECKUX PHIHKOB W TMEPEOPUEHTAIMM WHBECTUIIMOHHBIX
MOTOKOB B YCJIOBUSIX T€OTIOJIMTUUECKOM HEOTPEIeIEHHOCTH [citation:6; citation:9].

KiioueBble ci10Ba: MUpOBas dJHEPreTUKa, BO30OHOBISIEMbIE HMCTOYHUKHU
SHEPIruM, UCKYCCTBEHHBIM MHTEIUIEKT, JaTa-IEHTPhI, Majble MOIYJIbHBIC PEAKTOPHI,
reoTepMalibHasi SHEPrusi, CTPYKTypHAasl MEpPEeCcTpOorKa, SHEPronepexo/, UHBECTHUIIUH,
pEeruoHaIN3aLIHS.

1. BBenenune

2026 ron CTaHOBUTCS MEPEIOMHBIM JJisi MUPOBOWM 3HEpreTvku. [lo maHHBIM

MexxayHapoHOTO SHEpreTHdeckoro areHTcTea (MDA), BO30OHOBIsIEMbIE HCTOYHUKH
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sHeprun (BUD), BkiIo4as TUAPOIHEPreTUKY, BIEPBBIE B MUCTOPUU OKOHYATEIBHO
OOTOHSIIOT yrojib B MHPOBOW TEHEpalud D3JICKTPOIHEpruu [citation:2; citation:5].
[obanbHble MHBECTUIIMM B SHEPreTUYECKHUI IMepexol AOCTUINIA PEKOpAHbIX 2,4
TpwuinoHa paojutapoB CIHIA B 2024 ronmy, NpEeBBICUB BIOKEHHS B HCKOMAEMOE
toruBo. OpHako 3HepreTHdeckuid manamadt  GopMHpyeTcss HE  TOJBKO
KJINMATHYECKOW TOBECTKOM, HO U HOBBIM MEraTpeHAOM — CTPEMUTEIBHBIM POCTOM
HHEPronoTPeOIEHUSI CO CTOPOHBI UICKYCCTBEHHOTO MHTEIIJIEKTA.

2. CTpyKTypHas epecTpoiiKka reHepannu

2.1. Tpuym¢ B0300HOBISIEMOM IHEPIreTUKH

CommacHo mporHozam MOA, n0as COJHEYHOM M BETPOBOM TI€HEpauuud B
MHPOBOM IPOU3BOJICTBE 3JEKTPOIHEPruu npepbicut 19% B 2026 rogy no cpaBHEHUIO
c 4% Bcero gecarb jger Hazana. B OOH mnogdepkuBaroT, 4TO BO300HOBIsIEMAast
SHEpPreTUKa MEHSIET MpaBUJIa WUIPHL: COJIHEYHBIM CBET HE 3aBUCUT OT YSI3BUMBIX
MOPCKHX MPOJIMBOB, a BETEP HE TPeOyeT JOPOrOCTOSAIIETO BOEHHOTO COPOBOMKIACHHUS.

Opnako Temnsl pocta BUD 3amenisitoTcst B TOAOBOM MCUHCIIEHUN: €KETOIHBIC
MHBECTULIMM YBEJIUYUIUCh Tulib Ha 7,3% B 2024 rogy no cpaBHeHuto ¢ 32% rogom
panee. Kwutail, nuaupyromuii mo ycTaHOBIEHHBIM MOIMHOCTAM (okosio 900 I'Bt
comHeyHblx 1 500 ['BT BeTpOBBIX AJIEKTPOCTAHIIMIN), CTAJIKHUBAETCA C MPOoOIeMoi
HU3KOU 2PPEeKTUBHOCTH: KOIPDUIIMEHT HCTOIb30BaHUS YCTAHOBICHHON MOIIHOCTU
(KMYM) xonebnercs okono 10-11% st COC u 20-22% nyist BOC.

2.2. Cynb0a yrojibHOM ¥ ra3oBoii reHepanmnu

MupoBoe npOW3BOACTBO AIIEKTPOIHEPTUM M3 ymisl CHMXkaerca: B 2026 romy
MDA nporHo3upyet mnajenue npuMmepHo Ha 1,3% Omaromapsi pocTy TeHepaluu C
HU3KMM YpPOBHEM BBIOpOCOB u miepexony ot ymis k razy. B CIHIA EIA oxumaer
COKpallleHue yroiibHOM reHepaunu Ha 6% B 2026 rony u emie Ha 4% B 2027 rony Ha
(hoHE BBIBOJIA YTOIBHBIX AIEKTPOCTAHIINNA U3 IKCTUTyaTaIIHH.

[Ipuponnsiii Ta3 OCTAaeTCSd BaXHBIM HCTOYHUKOM, OCOOCHHO B TEPUOJIBI
MUKOBOTO crpoca. Bo Bpems 3umuero mropma Fern B CILIA ra3oBeie 21€KTpoCTaHIIMN
oOecreuynBaa HaJEKHOCTh HSHEPTOCUCTEMBI HapsAy C AarOMHOM U YTrOJBHOU

reHepaluen.
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3. UcKycCTBeHHBIH MHTE/UIEKT KAK HOBBIi ApaiiBep JHEePreTUKH

3.1. JHepronorpedsieHne 1aTa-NEHTPOB

[To mamubeiIM MexayHapoaHoro sHepretudeckoro areHrcrtBa (IEA), nara-
IIEHTPHI Bcero Mupa B 2022 roxy notpedsiin okoiio 460 TBT 1 anexTposnepruu, 4ro
COTIOCTAaBHUMO C 3HEpPromnorpediieHueM oTaeabHbIX rocyaapcTB. K 2026 romy stot
noka3zaresib MoxeT peBbICUTh 800—1000 TBT 4. ['maBHBIM ApaiiBepoM poCcTa Ha3BaHbI
nMmeHHo U -Harpy3ku.

Goldman Sachs onenuBaet, uro xk 2030 rogy crmpoc Ha 3JIEKTPOIHEPTHIO CO
cTtopoHsbl Aara-1ieHTpoB B CIIIA BeipacTeT Ha 160%, a UX 105151 B SHEPrONOTPEOICHUN
CTpaHbl MOKET YBEIIMYUTHCS € 3% 10 8%.

3.2. NHBeCTUIIHOHHBII MOBOPOT K IHEPreTHUKe

OHepreTuka cTaHoBUTCS "OyTbUIOYHBIM  ropubimkoM”  HMHU-peBomronum.
Morinbie U -Monienu Hy>KHO MUTaTh KPYTIIOCYTOYHO, 00€CIICUNBATh UX OXJIAXKICHUE
U pesepBupoBaHue. VIMEHHO MOATOMY PHEPrOKOMIIAaHUU U ceTeBas MHPPaACTPYyKTypa
CTaHOBSATCSA IMIaBHbIMU OeHepuumapamu N-nukia.

Microsoft, Amazon u Google B 20232024 rr. 06bsiBuin 0 pekopanbix CAPEX-
WHBECTULIMAX, CyMMapHO Oosee 150 muipna mosuiapoB B Trojl, 3HAUUTENbHas OIS
KOTOpBIX HarpaBisieTcs Ha MM-neHTpbl 00paboTku maHHbIX. IHBECTOpHI BCe yarle
MPEANOYUTAIOT YHEPTETUYECKUE U UH(PPACTPYKTYpPHBIE KOMITAHWH, OCO3HaBasi, YTO
Oynyuiee 1udpoBOi SIKOHOMUKU OyIeT ONpeAesaThCs HE TOIbKO KaueCTBOM co(Ta, HO
Y YCTOMYMUBOCTBIO CETEN, METABATTAMHU MOIIHOCTH.

4. Texnonoruvyeckue npopsisbl 2026 roxa

4.1. Maasbie moay/ibHbie peakTopbl (SMR)

Kuraii roroButcsi 3amycTuTh B mepBod mnojoBuHe 2026 roga CBOW MaJblid
MonyabHbIM aToMHbIM peaktop Linglong One APC100 na octpoBe XaiiHaHb.
DJeKTpudecKas MOIIHOCTh peakTopa coctapisieT 125 MBT, mpoeKTHbIN CPOK CITY>KOBI
— 60 neT. D10 MepBHIN B CBOEM Kjlacce peaktop, onoopennbiiit MAI'ATO eme B 2016
romy.

B CHIA crapran Deep Fission npuctynui k OypeHHIO epBOM CKBaYKUHBI JIJIS

pa3MelleHrs MUKpOpeakTopa Ha IIyOrHe OKojio oAHOM MuiH. IIpoekT ucrnonb3yer
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TEXHOJIOTUY HePTEra3oBoro OypeHHs U Te0TepMaIbHOTO TETUIO0OOMEHA JJISI CO3TaHMSI
MPUHLIUNNATBFHO HOBOUM MOJIETIM aTOMHOW T€HEpaIUU.

4.2. I'eoTrepMajibHAsI SHEPTHUsI HOBOTO MOKOJICHUSI

Texunomornu EGS (Enhanced Geothermal Systems) m AGS (Advanced
Geothermal Systems) Mo3BOJSIOT U3BJIEKATh T'€OTEPMANIBHYIO YHEPTHIO HE TOJIBKO B
palioHax C MPUPOJHBIMM HCTOYHUKAMH, HO MPAKTHUYECKH MOBCEMECTHO. [IpoeKTsl
Fervo Energy 8 CILIA u Eavor Technologies B [epmanuu moryT BoliiTu B 2026 rogy Ha
KOMMEPYECKYIO0 OKYITaeMOCTh, CHUXKask PUCKU OypEeHHS C MOMOIIbI0 HCKYCCTBEHHOTO
MHTEJUIEKTA.

5. PernonaJjim3anus u reonoJIuTHYIECKHE (PAKTOPBI

B 2026 romy ycunuBaeTcs TPEH]l pETMOHAIM3ALUNA SHEPTETHUYECKUX PBHIHKOB.
TocymapcTBa mOJ CaHKIMAMHU BBIHYKJIEHBI CO3/1aBaTh COOCTBEHHBIE 3aMKHYTHIC
cCUCTeMbl W  (QOpMHUPOBATH HE3aBUCHUMbBIC IICMOYKH  CO3JaHHUS  CTOMMOCTH,
OXBaTHIBAIOIINE BCE ACMIEKThI — OT JOOBIUU JI0 TUIATEKEH.

3aBucuMocTh oT Kwuras, oOecnmeunBaromiero 70-80% MmMOCTaBOK JIUTHA,
PEAKO3EMENbHBIX METAIOB M MEIH, MPOBOLMPYET HAIMPSKEHHOCTh M MOOYXKIaeT
CHIA u EC x nuBepcudukaiuu 1enodyek noctaBok. [Ipu stom ObicTpoe pa3BUTHE
HaTPUN-UOHHBIX AKKyMYJISITOPOB MOKET PE3KO CHHU3UTH MPEANOIaracMyr0 MUPOBYIO
MOTPEOHOCTH B JINTHUH.

['eononuTrUueckas HEOMPEIEICHHOCTh MPOJIOJKACT BIUATHh HA PhIHKKU: Enverus
MIPOTHO3UPYET CPEaHIOK IeHy Brent okomo $55 3a Gappens B 2026 rogy, oTpakas
"mepe3arpy3Ky" pbIHKOB, @ HE JIOJITOCPOYHBIN 1€(PUIUT.

6. 3axiroueHnue

MupoBast sHepretuka 2026 Toma XapaktepusyeTcs (PyHIaMEHTaJIbHOMN
CTPYKTYpHOH  TiepecTpoiikoii.  Bo0300HOBIsSieMble  MCTOYHHKM  CTaHOBSITCA
JTOMUHHPYIOIIMMHU B TEHEPAIMH, HO TEMIIBI POCTa 3aMenysitoTcs, a d)PEeKTUBHOCTD
BUD B Kurtae BbI3bIBaeT BONPOCHL. VICKYCCTBEHHBIM HHTEJUIEKT MpEeBpallacTCs B
MOIUTHEHIIINNA JpaiiBep dHEPronoTpedaeHrs, MEHSISI NHBECTUIIMOHHBIC MPUOPUTETHI U
co3/aBasi CIIpoC Ha HaACKHYI0 0a30BYIO0 reHeparuio. TeXHOJIOTHYECKHEe MPOPHIBLI B

aromHOM (SMR) u reorepmanbHON IHEPreTUKE OTKPHIBAIOT HOBbIE TOPU3OHTHI. B
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YCIOBHUSIX PErHOHAIM3AlMM PBIHKOB W TE€ONOJMTHYECKONM HEONpPEaeIeHHOCTH
PHEpreTHKa OCTaeTCs HE TOJAbKO (PYHAAMEHTOM SKOHOMHKH, HO M apeHOu
CTPATErUHYeCKOro MPOTUBOCTOSHUS.
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pervoj-polovine-2026-goda-zapustit-v-ekspluatacziyu-svoj-malyj-modulnyj-atomnyj-
reaktor-smr/novosti/2025/12/15/

4. PBK Komnanuu. UM u sHepreTuka: nudpoBbie pelieHus Kak gpaiiBep
VHyCTpHUATIU3ALUH. — 11 MapTa 2026. — URL:

https://companies.rbc.ru/news/2 X1iKPgKbK/ii-i1-energetika-tsifrovyie-resheniya-kak-

drajver-industrializatsii/
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«OCOBEHHOCTHM YIIPABJIEHMA U PETI'YJIMPOBAHUA B
ABTOMATHYECKHUX CUCTEMAX: OT KNTACCUYECKUX TIPUHIIUIIOB
K AJAIITUBHBIM AJITOPUTMAM>»

AnHoTamus: B crarbe paccMarpuBaroTcs (pyHAaMEHTalIbHbIE NMPUHLHUIBI U
0COOEHHOCTH  (DYHKIIMOHUPOBAaHUS CHUCTEM AaBTOMATHYECKOIO YIpaBJICHUS U
perylupoBaHusl. AHATU3UPYIOTCS OCHOBHBIE CIIOCOOBI YIIPABJICHUS: 110 OTKIOHEHHUIO,
M0 BO3MYIICHUIO U KOMOMHHPOBAaHHBIN, a TaKXKe WX peaju3alus B 3aMKHYTHIX U
Pa3OMKHYTBHIX CTpykTypax. Ocob0oe BHUMaHUE YACNISIETCS THUIIOBBIM 3aKOHAM
perynupoBanus (I1, ITA, [TN]]), ux BIusHUIO HA AMHAMAYECKHUE CBOMCTBA CUCTEMBI U
KpUTEpUH KauecTBa MEPEXOIHBIX IMpolieccoB [citation:4; citation:5]. Ilpencrasnens
COBPEMCHHBIC HANpaBICHUsA pPAa3BUTHA: aJalNTUBHBIE M CAMOHACTPAUBAIOLIUECS
CUCTEMBI, CIIOCOOHBIE M3MEHSITh CBOM NapaMeTpbl U CTPYKTYpPY B 3aBHCHUMOCTU OT
U3MEHEHUSl XapaKTepUCTUK OObeKTa WM BHeIHeW cpeapl. (OOOCHOBBIBAETCS
HEO0OXOIMMOCTh BBIOOpA CTPYKTYphl M alrOpUTMa YOPABICHUS B 3aBUCHUMOCTH OT
TpeOOBaHMI K TOYHOCTH, OBICTPOJIEHCTBHUIO M YCTOMYUBOCTH.

Kurouesbie CJIOBA: ABTOMATUYECKOE yIpaBJi€HUE, aBTOMAaTU4ECKOE
peryJiupoBaHue, 3aMKHYThIE CUCTEMBI, OOpaTHasi CBsA3b, 3aKOH peryaupoBanus, [TN]]-
PETYIATOpP, aAANTUBHBIE CUCTEMBI, CAMOHACTPAUBAIOIIUECS CUCTEMBI, YCTOMUYHUBOCTD,
Ka4eCTBO PErYITUPOBAHUSI.

1. Beenenne

Teopuss aBTOMATHYECKOIO YIIPABICHUS W3Yy4YaeT IPOLECCHl YIPABICHUS H
obecrieurBaeT MPOCKTUPOBAHUE CHCTEM B JI000M oOmactu TexHuku. Ilof
YOpaBJIE€HUEM TIOHMMAIOT COBOKYIHOCTh  BO3JCHCTBHII, HampaBI€HHBIX Ha

OpraHu3alldio Mporecca Uil JOCTUKEHMsI TOCTABICHHOM IeMnu. ABTOMAaTUYECKOE
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yIpaBieHHE OCYIIECTBIsIETCs] 0€3 HEeMOCPEACTBEHHOTO YyYacTHsl YeloBeKka. YacTHhIM
CJIy4aeM SIBJISIETCS aBTOMATUYECKOE PErYIHMPOBAHNE — MOIJIEPKAHUE UITM U3MEHEHHE
10 33J]aHHOMY 3aKOHY HEKOTOpO#l ¢u3nueckod BeauunHbl. CoyeTaHuE TEXHUUYECKUX
CPEIICTB JUIsl aBTOMaTHYECKOIO YIPABIEHUSI HA3bIBAETCA CUCTEMOM aBTOMAaTH4YE€CKOTO
ynpasnenus (CAY) wiu perynupoBanusi (CAP) [citation:1; citation:8].

2. OcHOBHBIE NPUHIHUIBI YIIPABJIECHUS

B Teopum aBTOMaTMuecKOro YHpPABICHHS BBIACISIOT TPU (yHIAMEHTATBHBIX
NPUHLUIA OPTaHU3ALNU YIIPABICHUS:

1. YupasjieHne N0 OTKJIOHEHMI) (NMPUHUUII OOpPaTHOM CBA3M) —
VIPABIIAIONIEE BO3IECUCTBUE (POPMUPYETCS KaK (PYHKIMS OTKIOHEHUS PETYIUPYEMOM
BEJIMYMHBI OT 3aJaHHOrO 3HaueHUs. CHUCTEMBbl, pPEATU3YIOIINE STOT MPHUHIIUII,
Ha3bIBAIOTCS 3aMKHYTHIMU. OHU YCTPAHSIOT BIMSHUE JTFOOBIX BOMYIIEHUM, HO MOTYT
MMETb OTPaHUYECHUS IO OBICTPOACHCTBHIO.

2. YapapjeHue 10 BO3MYUIEHUI0O (NMPUHOUIN  KOMIIEHCAIIUU) —
VIOpPABIIAIONIEE  BO3JIEWUCTBHE  (OPMHUpPYETCS MO  OCHOBHOMY  BO3MYILEHHIO,
JIEUCTBYIOIIEMY Ha cHUCTeMy. Takue CUCTeMBbl (pPa30MKHYThHIE) 00JaJarOT BBICOKUM
OBICTPOACHCTBUEM, HO HE KOMIIEHCUPYIOT BTOPOCTEIIEHHBIX BO3MYIIIEHUM.

3. KomOnnnpoBanHoe ymnpaBjieHume — codyetaeT o00a TPUHIMUIA,
oOecreunBasi BHICOKYIO TOYHOCTh M OBICTPOJICHCTBHE.

OcHoBHBIMU 371eMeHTaMu J1I000M CAY SBISIIOTCS: YyBCTBUTEIbHBIA AJIEMEHT
(u3MepsieT BXOJHBIE BO3JEHUCTBUSI), BBIUUCIUTEIHHOE YCTPOMCTBO (peanu3yer
aJTOPUTM YIPABIICHHUS ), UCTIOJIHUTEIBHOE YCTPOMCTBO U OOBEKT YIIPABICHHUS.

3. XapaKkTepucTHKH U KjIaccuPuKausa CUCTEM

3.1. CraTnyeckue M JMHAMHYECKHE CBOMCTBA

CBsi3b MEXIy BXOJHBIMH M BBIXOJHBIMH BEJIMYMHAMHU B YCTAHOBHMBIIEMCS
peXUME Ha3bIBAETCS CTAaTUYECKOM XapaKTepUCTUKOW, a B TEPEXOJHOM —
JVHAMWYECKON XapakTepucTUkou. [1o BUIy CTaTUUECKHX XapAKTEPUCTUK SIIEMEHTHI
NEeNsATCS Ha JIMHEWHBbIC (BBIXOAHOM CHTHAJI MPOIMOPIIMOHATIEH BXOAHOMY) U

HEJIMHEWHEIE.
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3.2. YCTOHYHBOCTh M KA4€CTBO

KiroueBbIMU TOHATHAMU, XapakTepusyromumu padboty CAP, sBisttorcs:

. YCTOMYHBOCTH CHCTEMbI — CBOMCTBO BO3BPAILATHCS B YCTAHOBUBILIEECS
COCTOSIHUE TTOCIIE BO3IEUCTBUS BO3MYILICHUS.

. KauyecTBO nmponecca peryJiupoBaHMs — II0Ka3areiab TOrO, HACKOJIBKO
npouecc OIM30K K HKeTaeMOMY.

. ToyHOCTH peryJiMpOBaHMsl — BEJIMYMHA OTKJIOHEHUS BBIXOJHOM
BEJIMYMHBI OT TPEOYyEeMOT0 3HAUEHUS B YCTAHOBHUBILIEMCS PEXKUME.

CAP  knaccupuuupyrorcss 1O  MHOTMM  IpHU3HAaKaM: IO  CXEMe
(3aMKHYTBIE/pa30MKHYTBIE), IO CIOCO0y peryaupoBaHusi (IO OTKJIOHEHHUIO/TIO
BO3MYILEHUIO), TI0 BHJly 3aKOHA PEryJupoBaHUs (HENpepbIBHbIE/AUCKPETHBIE), IO
XapaKTepy peakiui Ha MOCTOSHHbIE BO3MYILEHUS (CTaTUYECKUE/aCTaTUYECKHE).

4. TunoBbie 3aKOHBI PErYJTHPOBAHUS

3aKOH PEryJIMpOBaHUS ONPENEISIET 3aBUCHUMOCTh YIIPABISAIOLIEIO CUTHAlIa OT
olmKOKH peryaupoBanus. Hanbosnee pacripocTpaHeHbl CIEAYIOMINE TUITBI PETYISATOPOB
[citation:4; citation:5]:

. II-peryasitop (MpPOMOPUMOHANBHBIN) —  YIPABISAIOIIMNA  CUTHAJ
npornopionanex omuodke: u(t) = Km-e(t). [Ipocreiimmii TuN, HO UMEET CTATUYECKYIO
OIIIHOKY.

. IIU-peryasTop (NpONMOPUMOHAIBbHO-UHTEIPAJIbHBIN) — 100aBIsET
MHTETPAIbHYIO COCTABISIOLLYIO, YTO YCTpaHseT cTaThuueckyro omunoOky. Haubonee
pacupoCTpPaHEH B AIEKTPOMEXAaHUUECKUX CUCTEMAX.

. U /I-peryasitop (mponopuMOHAIbHO-MHTEIPAJIbHO-
nuddepeHuNANbHBIIN) — JOMOJIHUTEILHO YIUTHIBAET CKOPOCTh H3MEHEHUS OIITHOKH,
MOBBIIIAs OBICTPOACUCTBUE U YCTOMUYHUBOCTbD.

Bribop 3akoHa perynmupoBaHus 3aBUCHUT OT TpeOOBaHMM K TOYHOCTH,
OBICTPOIECHUCTBHUIO U XapaKTepy MEePEXOIHBIX MPOILIECCOB.

5. Oco0eHHOCTH MUKPONPOLECCOPHBIX CHCTEM

CoBpemennbie CAY  crpositcsi Ha  0a3ze  MUKPOKOHTPOJUIEPOB U

MHUKPOIPOLIECCOPOB, 4YTO OOECIeYnBaeT THMOKOCTh YIPAaBICHHS M BO3MOXKHOCTH
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peanu3aiud  CIOKHBIX aNTOpUTMOB. OTIMYUTENTHHON OCOOCHHOCTBIO SIBIISICTCS
HaJU4re KBAHTOBAHMS 110 BpeMEHH (IucKpeTn3aiuu) ¢ nepuoaoM T (o0sraHO 1-5 Mc),
a Tak)Ke KBAHTOBAaHHSA IO YPOBHIO B aHAIOro-M(poBbIX U LU(PpO-aHATOTOBBIX
npeoOpa3oBaTeIsX.

B MHOTOKOHTYpHBIX CHCTEMaX YacTO MPUMEHSIETCS MPUHIUI MOJIYUHEHHOTO
PErYIIUPOBaHUS, TNI€ KXl PETyIsTOp SBISETCA 3aJlaTYMKOM JIJIsi TIOCJIETYIOIIETO
(HampuMep, peryisaTop MOJIOKEHHS 3a1a€T CKOPOCTh, PETYISATOP CKOPOCTH — TOK).
OTO0 MO3BOJIIET ONTUMHU3UPOBATH MapaMeTpbl KaKJOTO0 KOHTYypa M 00€CHeuuTb
BBICOKO€ Ka4€CTBO YIIPABJICHUS.

6. AJanTMBHbIE M CAMOHACTPAMBAIOIIMECS CHCTEMbI

B cnyuasx, xorja napameTpbl 00beKTa U3MEHSIOTCA B MPOIIECCE IKCILTyaTaluy,
a TpeOOBaHMS K KauyeCTBY YIPABICHHUS OCTAIOTCS BBICOKUMH, TPUMEHSIIOTCS
caMoHacTpauBaronuecs (aganTuBHbIE) CUCTEMbl. OHM HMEIOT JOTOJHUTEIHHBIN
KOHTYp CAMOHACTPOWKH, KOTOPBIN U3MEHSIET TapaMeTPhl WIIA CTPYKTYPY PEryasiTopa B
3aBUCUMOCTH OT TEKYIIETO pexumMa padoThl.

[Iponiecc caMOHACTPOMKHU BKITFOYAET ITaIlbI:

I. Ornpenenenue UCXOAHOTO (paKTopa JJisi CaMOHACTPOIKH;

2. Nnentudukamuss —  ompenereHUe MapaMeTpoB  O0BEKTa  WIH
XapaKTEPUCTUK MPOLIECCa;

3. DOopMHPOBAHUE KOPPEKTUPYIOLIETO BO3IAECHCTBUS;

4. Peanuzanust ”3BMEHEHUs1 MApaMETPOB WIIH CTPYKTYPBI.

KonTyp camoHacTpoilku MOKET ObITh PAa30MKHYTHIM (pearupyeT Ha KOCBEHHBIE
BEJIMYMHBI, HAPUMEP, CKOPOCTHOW HAMOpP) WIIM 3aMKHYTBHIM (aHAIM3UPYET pe3yabTaT
yopaBiieHust). ApjanTarusi sSBIsSETCs Oojee OOMMM TMOHATHEM, BKJIFOUAIOIINM
BO3MO)XHOCTh CAMOOOYYEHHS M UCTIOJIb30BaHUS UCKYCCTBEHHOTO MHTEIIEKTA.

7. 3aki0ueHue

Oco0OeHHOCTH YIIpaBICHUS W PETYIUPOBAHHS B aBTOMATUYECKHX CHUCTEMax
OMPEIENSIIOTCS BEBIOOPOM MPHUHIMIA YIPaBIeHUs (110 OTKJIOHEHUIO, IO BO3MYIICHUIO
WM KOMOMHUPOBAHHOTO), TUTIOM 3akoHa perynupoBanus (11, ITU, ITN 1) u ctpykTypoii

CUCTEMBI (OJJHOKOHTYpPHBIE, MHOTOKOHTYPHBI€, C MOJYMHEHHBIM PETYIUPOBAHUEM).
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CoBpeMeHHbIE MUKPOMPOIIECCOPHBIE CUCTEMbI 00€CIIEUNBAIOT THOKYIO peatn3aliiio
aJITOPUTMOB, HO BHOCST JMCKPETHOCTHh IO BPEMEHHM U YpOBHIO. [l OOBEKTOB ¢
NEPEMEHHBIMU TIapaMeTpamMu 3(PQPEKTUBHBI aJAlTUBHBIE U CaMOHACTPaUBAIOLIUECS
CUCTEMBI, aBTOMAaTHYECKH MOJCTPAUBAIOIINE CBOM XAPAKTEPUCTUKH IOJI U3MEHEHHUE
ycnoBuil pa®otsl. [lpaBuibHBIA BBIOOP CTPYKTYpbl U aJITOPUTMA YIIPABICHUS
HO3BOJISIET 00ECIIEUnTh TpeOyeMble MOKa3aTeNId YCTOMYMBOCTH, TOUHOCTH U KauyecTBa
MEPEXOHBIX MTPOLIECCOB.
Cnucok aureparypsbl:
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ABTOMaTHYECKHE pETrYyIATOpHblIE M ciuefsdmue cucreMbl / mnon pen. B.B.
Comonosaukona. T. 3. — M.: Mamrms, 1963. — 659 c.

3. DJEeKTpOo-3KCno. ABTOMATUKA CUCTEM OOOpPYIOBaHUS: BUJABI U THUIIBL. —
URL: https://www.elektro-expo.ru/ru/ui/17020/

4. INaneniepun M.B. ABromaTtnueckoe yrpasieHue: yueOHuk. — M.: UTHOPA -
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«MHUPOBASI SJHEPTETHUKA 2026: HOBBI BUTOK CITPOCA,
CTPYKTYPHBIE CABUT' U TEXHOJIOI'MYECKHUE BbI3OBbI»

AHHOTamus: B craThe paccMaTpuBarOTCS KIIIOUEBBIE TEHIACHUUU Pa3BUTHS
MHUpPOBOM dHepretukn B 2026 romxy Ha OCHOBE AaKTyaJbHBIX IIPOTHO30B
MexyHapoqHoro sHepreTuueckoro areHTcTBa (MDA) M SKCIEPTHBIX OLEHOK.
AHaM3upyeTcsl yCKOPEHUeE NI0O0AIBHOTO CIIPOCa Ha 3JIEKTPOIHEPTHUI0, CPEAHETOIOBOM
poct kotoporo B 2026—2030 rr. oxugaerca Ha ypoBHE 3,6%, yto noutu Ha 50% BbILIE
nokaszarened mnpenslaymiero gecsatuwietus. Ocoboe BHHUMaHUE YAENSETCS HOBBIM
npaiiBepaM notpebneHuss — neHTpam oopadotku gaHubIX (I1O/]), nckyccTBeHHOMY
MHTEJJIEKTY U 3JIEKTPOMOOMISAM, KOTOPbIE MEHSIOT CTPYKTYpPY HAarpy3ku M TpeOyroT
HaJe)KHOM  0a30BOM  reHepauuu. llpencraBieHbl  OCHOBHBIE  TEHJICHIIMM:
pervoHaIM3alMsl SHEPreTUUECKUX PHIHKOB U (DOPMUPOBAHUE 3aMKHYTBIX IIEOYEK
IIOCTAaBOK IO/ BJIMSIHUEM CAHKIIMOHHOTO JABJICHHS ; TEXHOJIOIMYECKUE IPOPHIBBI B
reoTePMAIbHOM JHEPreTHUKE M Pa3BUTHE MaJbIX MOIYIbHBIX PEAKTOPOB ; a TAKKE
IIPOTUBOPEUNS JHEPIrONEpexoda, TIN€ «3€JIeHas IIOBECTKa CTAJKUBAETCAd C
HE00XOIUMOCTHIO oOecreyeHus KpYIJIOCYTOYHOM paboThI uudpoBoit
nHppacTpykTypbl. OOOCHOBBIBAETCS BBIBOJA O BO3BpALCHUH MPUOPUTETA HAJEHKHOU
0a30BOI TeHEepalMy U yCWJICHWH POJU aTOMHOM W Ta30BOM JHEPTETUKH B HOBOU
KOH(UTYpaluu 1o0aibHOro 3Heprodananca.

KuroueBble cJI0Ba: MUpOBasi 3HEPreTHKAa, CHOPOC HA 3JIEKTPOIHEPIHIO,
HCKYCCTBEHHBI HWHTEIUIEKT, ILEHTPbl OOpaOOTKM JAaHHBIX, pErHOHAIN3AILNS,
sHEpromnepexon, 0azoBasi TeHepalus, Majble MOIYJIbHBIE PEAKTOPbI, TeoTepMalbHas

sHeprusi, MOA.

196



1. BBenenue

2026 ron CTAaHOBUTCS MEPEIOMHBIM i1 MHPOBOM 3HepreTtukd. CoracHo
nokiany MexayHapoaHoro sHepretudeckoro areHTcTBa (MDA) Electricity 2026,
100aNbHBI COPOC Ha BJEKTPOIHEPTHI0 BCTymaeT B (¢azy YCTOWYMBOTO pPOCTa,
cpeaHerooBbie TeMIbl KoToporo B 2026—2030 rogax NmpoOrHO3WPYIOTCA Ha YPOBHE
3,6%. 210 noutu Ha 50% BBIIIE CPETHUX MOKA3ATEIEH MPEABIIYILETO ASCATUICTUS U
3HAYUTETHHO OMEPEkKAET POCT OOIIETO MUPOBOTO NMOTpedaeHMs SHEepruu. OCHOBHBIMU
JpaiiBepaMu BBICTYNAIOT pa3BUTHE UCKYCCTBEHHOTO MHTEIUIEKTA, IEHTPOB 00paboTKU
nanHbX (LIO), anexTpoMoOuMIei U cucTeM KOHAULIMOHUPOBAHUS.

2. Hosbie apaiiBepsl cipoca: U u undpoBast 3k0HOMHUKA

KitoueBbIM (pakTOpoM, MEHSIIOIIMM 3HEPreTUYECKUM JaHamadT, CTAHOBUTCS
CTPEMUTENBHBIN poCT noTpedaeHust co ctoponsl UM -undpactpykrypsl. [1o mpornosy
MDA, exerogHslii IpUPOCT MUPOBOTO MOTPEOIECHUS AIIEKTPOIHEPTUU U3-3a PaObOTHI
O/, maitHuHra kpuntoBamoTsl U BHenpenus MU k 2026 romy MOXKET yIBOUTHCS U
moctuub oOTMeTkHn B 1100 TBt'u, Yro coOmOCTaBMMO C TIOJHBIM TOJOBBIM
SHEpronoTpedIeHneM Beel Amonuu.

Oco0eHHOCTh 3TOro crnpoca — TpeOOBaHUE KPYIVIOCYTOYHOM, CTaOMIIBLHOM
6azoBoii Harpy3ku. CoBpemenHbie 1O/l HE MOTYT moyararbCsi Ha MPEPHIBUCTYIO
TEHEPAalMI0 OT COJIHEYHBIX INIAHEJIe W BETPSAKOB, YTO CTAaBUT IIOJ BOIPOC
JEKJIapUPYyEMbIil MHOTUMH CTpaHaMHM «3€JI€HbIN nepexon». M1 He MoxkeT *1aTh, moka
IIOJTYET BETEP WJIU BBIMJIET COJIHLIE.

3. CTpyKTYpHbI€ H3MEHEHNUSI B MUPOBOil TreHepaunu

3.1. I'eorpadus cupoca

Pa3BuBaromuecss 3JKOHOMUKU OCTAOTCS OCHOBHBIM JIBUTaTeJIEM POCTA: HA UX
101110 TipujieTcs okoso 80% MOMOTHUTENBHOTO NOTPeOIeHus dNeKTpodHepruu 10 2030
rona. [Ipu stom onuu Tonbko Kurtail yBenuuuT cnpoc Ha 0ObEeM, SKBHUBAJICHTHBIN
TeKylIleMy notpednenuto Bcero EBporneiickoro corosa.

B pa3BuTthix cTpanax nociie 15-1eTHeil crarHaluuy Tak:ke BO30OHOBIISETCS POCT
cipoca (okono 2% B rox), npudem B CIHIA moioBHHY NOMOJHUTEIHLHOW HArpy3Ku

OynyT QopMHupoBaTh WMEHHO JaTa-IeHTphl. EBpoma, HampoTHB, OKa3bIBAeTCs B
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CIIO)KHOM CUTyalluu: HEOOXOIMMOCTh «IPOKOPMHUTHY» IHU(PPOBYIO HKOHOMHKY
HAKJIAIbIBAETCS Ha Je(UIIUT COOCTBEHHBIX HAJIC)KHBIX MOIIHOCTEH.

3.2. bainaHc CTOYHUKOB

MDA ormedaer, 4TO BBIPAOOTKA JJIEKTPOIHEPTUUA U3 BO30OHOBIIEMBIX
MCTOYHUKOB HAYMHAET OOTrOHATH YTOJIbHYIO TEHEpaluio, a aroMHas TeHepalus
nocturia HoBoro pekopaa. K 2030 romy BUD u aromHas sHepreTuka OyayT
oOecnieunBath 50% MHUPOBOM BBIPAOOTKH AJIEKTPOIHEPTHH MO cpaBHEHHUIO ¢ 42% B
HACTOSIIIEE BPEMSI.

OnHaKo MOMNBITKA 3aKPbITh pacTyuIuil AeduuuT ToJbKo 3a cueT BUD Tpebyer
CO3/IaHMS TUTAHTCKUX U MOKa CIUIIKOM JIOPOTMX CUCTEM XpaHEHHs dHepruu. B sTux
YyCIOBUSIX HPHUPOJIHBIM Tra3 ocraercd 0e3aJlbTepHATUBHBIM  «MOCTOM» IS
0aTaHCUPOBKH PHEPTOCUCTEM, a aTOMHAsl YHEPreTHKa — OCHOBOM HaJeKHOUM 0a30BOi
TEHEPALINH.

4. TexHOI0THYeCKHE TPEHAbI U NPOPBIBBI

4.1. I'eorepmMaibHasi JHEPrUs HOBOI'O MOKOJICHUS

Texnonoruu EGS (Enhanced Geothermal Systems) m AGS mno3BossiorT
M3BJIEKaTh T€OTEPMAJIbHYI0 SHEPIUIO0 MPAKTHUYECKU IMOBCEMECTHO, a HE TOJBKO B
palioHax mTpupogHbix HCTOYHUKOB. IIpoektsl Fervo Energy B CIHA wu Eavor
Technologies B I'epmannu B 2026 romy MOTYT BBINTH HA KOMMEPYECKYIO OKYTTa€MOCTh,
CHUXasi pUCKU OypEeHHUSI C IOMOIIbI0 UICKYCCTBEHHOTO MHTEJIJIEKTA.

4.2. Manasi aTOMHasl JHepreTuKa

B ycnoBusix nedunura 6a30Boi reHepaluu 0co0yr0 3HaYUMOCTh TPUOOPETAIOT
Majble MoayibHble peakTopbl (MMP). Poccuiickuil ombIT 3KCIUTyaTallMy IUIaByden
ADC «Axanemuk JIOMOHOCOB» JIEMOHCTPUPYET TOTOBHOCTh TEXHOJOTUU K
MPOMBIIIJIEHHOMY HUCIIOJIb30BaHUIO, TOT/IA KaK B Apyrux ctpanax MMP nioka ocrarorcs
Ha CTaJ1¥ NPOTOTHUIIOB.

4.3. Korenepauusi u TOJIMBHASA 3(PPEKTUBHOCTH

HccnenoBanuss Poccuiickoil akaaeMuM HayK [OATBEPXKAAIOT  BBICOKYIO
3¢ (HEKTUBHOCTH KOMOMHUPOBAHHOM BHIPAOOTKH AMEKTPUUECKON M TETNIOBOM SHEPTHH.

Peanmuzanus KOIr€¢HEpaly Ha Oaze COBPCMCHHBIX OSOHCPIroyCTaHOBOK AA€T SKOHOMHUIO OT
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17 no 35% TomiuBa 1Mo CpaBHEHUIO C Pa3/ieIbHOW BhIPAOOTKOM, U Jlake MPU POCTE
3¢ (HEKTUBHOCTH KOHACHCAITMOHHBIX AIEKTPOCTAHIIMN 3Ta SKOHOMHS COXPAHHUTCS Ha
ypoBHE 6—23%.

5. Pernonajim3anusi ¥ reonoJTUuTHYIECKHE (PAKTOPBI

BaxueiimuM  tpenaom 2026  roga  CTAHOBUTCA — pEeTHMOHAIM3AIS
SHEPreTUYECKUX PBIHKOB. lOcymapcTBa IOA CAHKLIMSAMHU BBIHY)KJIECHBI CO3/1aBaTh
COOCTBEHHBIC 3aMKHYTBIE CHCTEMBI U (DOPMHUPOBATH HE3ABUCHUMBIE TIETIOYKHA CO3IAaHUS
CTOUMOCTHU, OXBaThIBAIOIINE BCE ACIIEKThl — OT JOOBIUU JI0 TJIATEKEMH.

OpnoBpeMeHHO  oOocTpsieTcss  mpoOiema  3aBucuMoctu  oT  Kwuras,
ob6ecneunBatoiiero 70—-80% mocTaBok TUTHS, PEIKO3EMETBHBIX METAJIJIOB U MEJH, UTO
nooyxnaer CIIIA u EC x nuBepcudukanuu nenoyek nocraBok. [Ipu atom OwicTpoe
pPa3BUTHE HATPUK-HMOHHBIX AKKYMYJISITOPOB MOYKET PE3KO CHU3UTH MPEAINOIAraeMYO
MHUPOBYIO MOTPEOHOCTH B TUTUHU, U3MEHUB CTPYKTYPY KPUTHUECKUX MUHEPAJIOB.

6. 3axuroueHue

MupoBas »sHepretuka 2026 roma xapakrepusyercs (yHIaMEHTaIbHOMN
IIEPECTPOMKOM, BBI3BAHHOM CTPEMUTEIBHBIM POCTOM crpoca co crtopoHsl MU u
1P poBoii IKOHOMUKHU. BO30OHOBIISIEMbIE HCTOUHUKHY MPOAOKAIOT HAPAIIUBATH JOJIIO
B TEHEpallud, HO HMX MPEPBIBUCTBHIN XapakTep TpeOyeT COXpaHEHUS U Pa3BUTHUS
HaJIe)KHOM 0a30BOM reHepaliii — aTOMHOM W ra3oBoMl. Permonanusaius peIHKOB U
TEXHOJIOTHYECKUE TPOpbIBBl  (reoTepMaiibHast dHeprus, MMP, koreneparus)
GhOpMUPYIOT HOBBIN JaHAIMA(T, T dHEpreTUYecKas OE30MaCHOCTh CTAHOBHUTCS HE
MEHEE BAKHBIM MPUOPUTETOM, YeM JekapOoHu3aius. B 3Toil HOBOW KoH(UTrypauuu
CTpaHbl, COXPAaHUBIINE MOIIHBIA CEKTOp TPAJULMOHHOW W aTOMHOW TI'€HEpalnH,
OKa3bIBAIOTCS 00JIaaTeIIMH HanOoJiee IIEHHOTo akThBa X X1 Beka — sHepreTHIeCKoi
YCTOMYUBOCTH.

Cnucok aureparypsbl:

1. Nutepdakc. MDA xnet pocTa o0aibHOTO CIIPOCa Ha AIIEKTPOIHEPTUIO
B cpenHem Ha 3,6% 3a rogm B 2026-30 . — 6 despans 2026. — URL:
https://www.interfax.ru/russia/1071475
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2. Finance.ua. Cpoc Ha 3JEKTPOIHEPTUIO B MUpE OyneT pactu ObICTpee,
yeMm B mpensinymiee aecsatwierne — mnporuo3d [EA. — 10 ¢espans 2026. — URL:
https://news.finance.ua/ru/spros-na-elektroenergiyu-v-mire-budet-rasti-bystree-chem-
v-predydushhee-desyatiletie-prognoz-iea

3. HNA REGNUM. Ha nagexuom dynaamente. — 17 despans 2026. — URL:
http://cdn.regnum.ru/opinion/4019791

4. Hammonanenast ~ Accoumanusi  HedrerazoBoro  cepBuca. MDA
CIIPOTHO3MPOBAJIO POCT CIpOca Ha AEKTporHepruto B mupe B 2026-2030 romax. — 6
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sprognozirovalo-rost-sprosa-na-elektroenergiyu-v-mire-v-2026-2030-godakh
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Caenenus 00 aBrope(-ax): Amamvipadosa O2ynmau, npenooasamers.
Xyceunosa Mapan, cmyoenmka.

Hypwmypaoosa Ozyneepex, cmyoenmxa.

Maxmyoosa bubumepvem, cmyoenmxa.

T'ocyoapcmeennulii osnepeemuyeckuil uncmumym TypKMeHucmana.

Mapuwvi, Typxmenucman

«QHEPI'ETUKA HA COBPEMEHHOM JTAIIE: IJTOBAJIbHBIE
TEHAEHIHWHU, CTPYKTYPHBIE USMEHEHUSA U TEXHOJIOI'MYECKHE
BbI3OBbI»

AnHoTaumsi: B crarbe paccMarpuBarOTCA KIIOYEBBIC TEHACHIWMU PA3BUTHS
MHUPOBOM 3HepreTHku B 2026 rogy Ha OCHOBE aKTyaJdbHbIX TAHHBIX MeXITyHapOIHOTO
sHEpreTudeckoro areHTcTea (MDA) U SKCIEPTHBIX OLIEHOK BEIYIIMX aHAIMTUYECKUX
LEHTPOB. AHAIM3UPYETCS YCKOPEHHE MIOOATBHOIO CHpoca Ha 3JIEKTPO3HEPTHIO,
cpenHeronoBoid poct kotoporo B 2026—2030 rr. oxxupaercs Ha ypoBHE 3,6%, 4TO
noutu Ha 50% BbIlIe TIOKa3zaTene npeawiaymiero aecaruwierus. Ocodboe BHUMaHUE
yIEJSIETCS HOBBIM JIpaliBepaM NoTpediieHns — 1eHTpam oopadotku ganubix (LHO/),
MCKYCCTBEHHOMY WHTEJUIEKTY M DIJIEKTPOMOOWIISIM, KOTOPBIE MEHSIIOT CTPYKTYPY
Harpy3ku U TpeOyroT HaAekHON 0a30Bol TeHepamuu. [IpeacTaBieHbl OCHOBHBIC
TEHJICHIIMW: PErHOHAIIM3AINS SHEPTETUUECKUX PHIHKOB U (POPMUPOBAHHUE 3aMKHYTHIX
LIETIOYEK TOCTABOK TMOJ| BJIMSHUEM CAHKIMOHHOTO JaBJEHUS ; TEXHOJOTHYECKHUE
MIPOPBIBBI B TEOTEPMAJIbHOM SHEPIETUKE U PaA3BUTHE MaJIbIX MOAYJIBHBIX PEAKTOPOB ; a
TaKXe MNPOTUBOPEUMS IHEpromepexona, rae '"3eieHas" MOBeCTKa CTAJIKUBAETCA C
HE00XOIMMOCTBIO oOecreyeHus KpYIJIOCYTOYHOU paboThI uudpoBoit
uHppacTpykTypsl. OO0CHOBBIBAETCS BBHIBOA O BO3BPAIICHUM MPHOPUTETA HAJIEKHOU
0a30BOI TeHEpalMy U yCHJICHWH POJM aTOMHOM W Ta30BOM JHEPTETUKH B HOBOH
KOH(pUTYypauu modaibHOro 3Heprodaianca.

KioueBble ciioBa: MUpOBasi JHEPreTHKA, COPOC Ha BIIEKTPOIHEPTHIO,

I/ICKYCCTBCHHBIﬁ HHTCIIJICKT, MLCHTPLI O 6p a00TKH JAaHHBIX, PCruoHaIn3anus,
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sHEpromepexoa, 0a3zoBasi TeHepallys, Majble MOIYJIbHBIE PEAaKTOPHI, TeoTepMabHas
sHeprus, MOA.

1. BBenenue

2026 ron CTAaHOBUTCS MEPEIOMHBIM JJII MHPOBOM 3HepreTukd. CoracHo
nokiany MexayHapoaHoro sHepreTudeckoro areHtctBa (MDA) Electricity 2026,
100aNbHBIM COPOC HAa DIIEKTPOIHEPTHIO BCTymaeT B (a3sy YCTOMYMBOTIO pOCTa,
CpelHerofoBble TeMIbl KoToporo B 2026—2030 romax MpOTrHO3UPYIOTCS Ha YpOBHE
3,6%. 210 noutu Ha 50% BBIIIE CPETHUX MOKA3aTEIEH MPEABIIYIIECTO AECITUICTUS U
3HAYUTEJILHO OTIEPEKAET POCT OOIIETO MUPOBOTO MOTpeOieHNs FJHEPT UK. OCHOBHBIMU
JpaiiBepaMy BBICTYIIAIOT Pa3BUTHE UCKYCCTBEHHOTO MHTEIUICKTA, IIEHTPOB 00pabOTKU
nanHbix (LIO), anexTpoMoOmIIei U cucTeM KOHAUIIMOHUPOBAHUS.

2. Hosbie apaiiBepsl cipoca: U u undposas 3k0oHOMHUKA

KitoueBbIM (hakTOpOM, MEHSIIOIIUM SHEPreTUYecKuil JanamadT, CTaHOBUTCS
CTPEMUTENbHBIN POCT MoTpebaeHust co ctoponsl UM -undpactpykrypsi. [1o mporuosy
MDA, exxeroaHslii MPUPOCT MUPOBOTO MOTPEOICHHS IIEKTPOIHEPTUU U3-32 PAOOTHI
O/, maitHuHra KpuntoBaitoTsl U BHeApeHus M k 2026 romy MOXKeT yOBOUTHCS U
noctudb OTMeTKH B 1100 TBt'y, 4TO COMOCTaBUMO C MOJHBIM TOJOBBIM
SHEPronoTpedIeHneM Beel Amonuu.

Oco0OeHHOCTh 3TOTO crpoca — TpeOoBaHWE KPYITIOCYTOYHOM, CTaOMIIBLHOM
0azoBoil Harpy3ku. CoBpemenHbie [1O/[pl HE MOryT mosararbCcsi Ha MPEPHIBUCTYIO
TeHEpali0 OT COJIHEYHBIX I[IaHEJIE M BETPSIKOB, YTO CTaBUT MOJ BOIPOC
JEKJIapupyeMblii MHOTUMU CTpaHamu ''3eneHsbiil nepexon”. M He MoXeT knarh, moka
ITOAYET BETEP WJIV BBIWJIET COJHIIE.

3. CTpyKTypHBI€ H3MEHEHNSI B MUPOBOIl TeHepaunu

3.1. I'eorpadus cupoca

Pa3BuBaromnecss JKOHOMHUKHA OCTAIOTCS OCHOBHBIM JIBUTATEIEM POCTAa: Ha UX
TOJTEO TIpuaeTcst 0KoJ10 80% MOMOMHUTEILHOTO IMMOTPEOICHHS dIeKTpodHepTruu 10 2030
roga. Ilpu stom omuH Tonpko Kurtail yBeau4yuT crpoc Ha oObeM, SKBHUBAJICHTHBIM

TeKyIleMy notpednenuto Bcero EBporneiickoro corosa.
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B pa3BuThix cTpanax nmocine 15-1eTHel crarHainuu Takke BO30OHOBIISETCS POCT
ciopoca (okono 2% B ron), npuyem B CLIA monoBHHY HONOJHUTEIBHON HArpy3KU
OynyT ¢dopMHpoBaTH HMMEHHO Jara-UEeHTphl. EBpoma, HampoTHB, OKa3bIBaeTCs B
CIIO)KHOM CHUTyallud: HEOOXOOUMOCTh '"HPOKOPMHUTH"' HU(GPOBYIO IKOHOMHUKY
HaKJIJbIBaeTCS Ha N€PUIIUT COOCTBEHHBIX HAJIEAKHBIX MOIIIHOCTEH.

3.2. Baj1aHC MICTOYHHKOB

MDA ormedaer, 4TO BBIPA0OTKA 3JIEKTPOSHEPTHMH U3 BO300OHOBIIIEMBIX
MCTOYHUKOB HAYMHAET OOTrOHATH YTOJIbHYIO TEHEpaluio, a aroMHas TeHepalus
nocturna HoBoro pekopaa. K 2030 romy BUD u atomHas sHepretuka OyayT
oOecnieunBath 50% MHUPOBOM BBIPAOOTKH AJIEKTPOIHEPTHH MO cpaBHEHUIO ¢ 42% B
HACTOSILIEE BpEMS.

OnHako MOMBITKA 3aKPbITh pacTyluil AeuuuT Tojbko 3a cueT BUD Tpedyer
CO3/1aHMS TUTAHTCKUX U MOKA CIMUIIKOM JTOPOTMX CUCTEM XpaHEHMs 3Hepruu. B aTux
YyCIOBUSIX TNPUPOAHBIA Ta3 ocraerca Oe3aabTepHaTUBHBIM  "MocTOM"  AJis
0aTaHCUPOBKH PHEPTOCUCTEM, a aTOMHAsl YHEPreTHKa — OCHOBOM HaJEKHOUM 0a30BOit
TEHEPALINH.

4. Texnosoru4eckue TpeHAbI U NPOPHIBHI

4.1. I'eoTepMasibHAsl 3HEPTUsA HOBOTO MOKOJIEHUS

Texnonorun EGS (Enhanced Geothermal Systems) m AGS mno3BossioT
M3BJIEKaTh T€OTEPMAJIbHYI0 SHEPIUIO0 MPAKTHUYECKU IMOBCEMECTHO, a HE TOJBKO B
palioHax mTpupogHbIX HCTOYHUKOB. IIpoektsl Fervo Energy B CIHA wu Eavor
Technologies B I'epmannu B 2026 rony MOTYT BBIMTH Ha KOMMEPYECKYIO OKYITa€MOCTb,
CHUXKasi pUCKU OypEHHUSI C IOMOIIbIO0 UICKYCCTBEHHOTO MHTEJIJIEKTA.

4.2. Manasi aTOMHasl JHepPreTuKa

B ycnoBusix nedunura 6a30Boi reHepauu 0co0yr0 3HAYUMOCTh MPUOOPETAIOT
Maiible MoaylibHble peakTopbl (MMP). Poccuiickuii ONBIT AKCILTyaTalluy IJIaBy4dei
ADC "Akagemuk JloMOHOCOB" JI€MOHCTPUPYET TOTOBHOCTh TEXHOJOTHH K
MPOMBIIIJIEHHOMY HUCIIOJIb30BaHUIO, TOT/IA KaK B Apyrux ctpanax MMP nioka ocrarorcs

Ha CTaJuH IIPOTOTHUIIOB.
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4.3. Korenepauusi ¥ TOinBHasi 3¢ (peKTUBHOCTH

NccnenoBannss Poccuiickor  akaeMUH HayK IMOATBEPKAAIOT  BBICOKYIO
3¢h(HEeKTUBHOCTH KOMOMHUPOBAHHOW BHIPAOOTKHU ANIEKTPUUECKON U TETIIOBOM SHEPTHH.
Peanuzanus korenepanuu Ha 6a3e COBPEMEHHBIX IHEPIrOyCTAHOBOK JAET SKOHOMUIO OT
17 no 35% TomnnuBa 1Mo CpaBHEHUIO C Pa3JeiIbHOU BBIPAOOTKOHM, U Jaxe MpHU pocTe
3(h(HEKTUBHOCTU KOHACHCAIMOHHBIX AJIEKTPOCTAHIIUN 3Ta SKOHOMHS COXPAHUTCS Ha
ypoBHE 6—23%.

S. PernoHa/iu3auus ¥ reonoJJuTu4ecKkue (pakropbl

BaxueimmM  TpeHAOM 2026 rofla  CTAaHOBUTCS  PETHOHAIMU3ALMS
SHEPreTUYECKUX PBIHKOB. lOcymapcTBa MMOA CAHKIMSIMU BBIHYXKJICHBI CO3/1aBaTh
COOCTBEHHbBIC 3aMKHYThIE CUCTEMBI U (POPMHUPOBATH HE3ABUCUMBIE 1IETTOUKH CO3/IaHUS
CTOMMOCTH, OXBaThIBAIOIINE BCE ACIIEKThI — OT JOOBIUM JI0 IJIATEXKEMH.

OnHoBpeMeHHO  obocTpsieTrcsi  mpoOinema  3aBucuMoctd  oT  Kuras,
ob6ecneunBaromiero 70—80% mocTaBoK JUTHS, PEIKO3EMETbHBIX METAIIJIOB M MEJTH, UTO
nooyxnaer CILIA u EC k nuBepcudukanuu nemnodek nocraBok. [Ipu aTom ObicTpoe
pPa3BUTHE HATPUN-UOHHBIX aKKyMYJISTOPOB MOXKET PE3KO CHU3UTH MPEIONaracMyro
MUPOBYIO TOTPEOHOCTH B TUTHUU, U3MEHUB CTPYKTYPY KPUTHUECKUX MUHEPATIOB.

6. 3akir0ueHmne

MupoBast sHepretuka 2026 Toma XapaktepusyeTcs (PpyHIaMEHTaJTbHON
IIEPECTPOMKOM, BBI3BAHHOM CTPEMHUTEIBHBIM POCTOM crpoca co cTopoHbl MU wu
1 dpoBoii IKOHOMUKU. B0300HOBIIsIEMbIE UCTOYHUKH MPOIOJDKAIOT HAPAIIIUBATH JIOJTEO
B TEHEpallid, HO WX MPEPHIBUCTBHIA XapakTep TpeOyeT COXpaHEHUS U Pa3BUTHUS
HaJeKHOW 0a30BOM I'eHepaluu — aTOMHOM M Ta30BOM. PervonHanuzanusi pbIHKOB U
TEXHOJIOTUYECKUE TMPOPbIBBI (reorepMainbHas »Heprus, MMP, koreneparus)
dhopMuUpYIOT HOBBIN JaHAIadT, T dHEpreTUYecKkas OE30MaCHOCTh CTAHOBHUTCS HE
MEHEE BaKHBIM MPUOPUTETOM, YeM JekapOoHu3aius. B 3Toil HOBOW KOH(UTypanuu
CTpaHbl, COXPAaHUBUIME MOIIHBIA CEKTOP TPAAULIHMOHHOM M AaTOMHOW T€HEpALUH,
OKa3bIBAIOTCS 00J1aaTe MU Hanbosiee IeHHOTo akThBa X X1 Beka — sHepreTU4eCcKoi

YCTOMYHBOCTH.
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Ceenenusi 00 aBrope(-ax): [wuibidocos  lenvoumvipam  Illanenecosuu,
npenooasamein.

Cetioanviesa I ynosxcennem, cmyoenmxa.

Paxmeooe Maxcam, cmyoenm.

Po3zvies FOnyc, cmyoenm.

T'ocyoapcmeennulii snepeemuyeckuil uncmumym TyprKmeHucmana.

Mapwl, Typkmenucman

«COBEPIHIEHCTBOBAHME PEJIEMHOM 3AIIIMTHI U ABTOMATHUKHU
TPAHC®OPMATOPOB KOMMYHAJIbHBIX XO3CTBEHHbBIX CETEH»

AHHOTammMs: B crarbe  paccMmarpuBalOTCs  aKTyalbHbIE  BOMIPOCHI
COBEPILICHCTBOBAaHUS pesieHoN 3amuThl W aBToMaTuku (P3A) Tpancdopmaropos
pacrpenenuTeNbHbIX  CETEd  KOMMYHAJIBHOTO  XO3SIMCTBAa.  AHAJIU3UPYIOTCS
0COOEHHOCTH JKCIUTyaTalluu TPaHC(HOPMATOPOB B YCIOBHUSIX KUJIBIX MUKPOPANOHOB:
4acThle M3MEHEHUS HArpy3KH, HAJMYHE BBICIINX TAPMOHHUK OT OBITOBBIX MPUOOPOB U
OrpaHUYEeHHas BO3MOXXHOCTb OINEPAaTUBHOIO oOciyxuBaHusi. Ocoboe BHHUMAaHHE
YAEJSIETCS MEePEXONY OT TPAJAMLIMOHHBIX PEIEHHBIX CXEM K MHUKPOIPOLIECCOPHBIM
WHTEJUICKTYaIbHBIM  3JIEKTpOHHBIM  ycTpoiictBam  (IED), obGecneunBaromnmm
MHTErPALMIO 3alIUT, ABTOMATUKMA W AUCIETYEPCKOrO YIPABICHHS MO MPOTOKOIY
GOOSE. IlpeacraBneHbl COBPEMEHHbBIC PELICHHS JIsI TOBBIINICHUS HAJIEKHOCTH:
aJanTUBHBIE 3aIUTHI, YYUTHIBAIOIIME pEATbHBIA HarpeB OOMOTOK, CHCTEMbI
JUArHOCTUKU COCTOSIHHMSI BBOJOB M aBTOMATHMKA BOCCTAHOBJICHHSI MUTAHMUS TOCIE
aBapUITHBIX OTKIIIOYEHMH [citation:1; citation:2]. OOG0CHOBBIBaeTCSI HEOOXOMUMOCTD
KOMILIEKCHOTO MOAX0Ja K MojaepHuzauuu P3A 171 CHUXKEHUS BPEMEHU IEPEPHIBOB
ANIEKTPOCHAOKEHHUS U TIOBBIIIIEHHS 0€30MaCHOCTH IKCILTyaTaliu.

KiioueBble cioBa: peneiiHas 3amuTa, aBTOMaTHKa, TpaHCPOPMATOPHI,
KOMMYHaJIbHBIE CE€TH, MUKPOIIPOLIECCOpHBIE ycTporcTBa, IED, anantusHas 3amura,
ra3oBble pelie, aBTOMAaTHMYECKOE BOCCTAHOBIEHHWE mHTaHus, AuddepeHnanpHas

3anuta, nporokon GOOSE.
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1. Beenenne

Tpanchopmaropbl KOMMYHAJIBHBIX XO3SWCTBEHHBIX CETEH 0OecrneunBaoT
ANIEKTPOCHAOKEHNE JKWIBIX 37aHHMH, COLUAIBbHBIX OOBEKTOB U HH(PACTPYKTYphI
MHKPOPAWOHOB. YCIIOBHS MX DKCIUTyaTAllMM XapaKTEPU3YIOTCS BBICOKOM INIOTHOCTBIO
Harpy3Kku, CyTOYHON HEpPaBHOMEPHOCTHIO IMOTPEOJICHUS M HAJIMYUEM HEJIMHEHHBIX
UCKaXEHUH OT OBITOBBIX  AyieKTpornpuOopoB. HanexxHocTh  paboTel  3THX
TpaHchOpMaTOpoB B 3HAUMUTEIBHOW CTENEHW ompeaensercs 3(h(EeKTUBHOCTBIO HUX
pENEeHONM 3allUThl M AaBTOMATHKH, KOTOpas JOJDKHA CBOEBPEMEHHO BBIABIATH
ITOBPEXKIAEHUS U MPEIOTBPALIATh PA3BUTHE aBAPUM.

2. XapakTepHble NOBPEKICHUA U AHOMAJIbHbIE PeKUMbI

TpanchopMaTopbl KOMMYHaJIbHBIX CETEM MOABEPKEHBI PALY XapaKTEPHBIX
MOBPEXICHU W AHOMAJIBHBIX PEXUMOB, KIACCU(PUUUPYEMBIX Ha BHYTPEHHHUE H
BHEIIIHUE!

BuyTpennue noBpe:xaenusi (Haubosee ornacHbl):

. MexnydazHbie KOPOTKUE 3aMbIKaHUSI B OOMOTKAX;

. BuTtkoBblie 3aMblkaHus OMHOMU (ha3bl;

. 3aMbIKaHUSI MEXAY OOMOTKaMHU U MAarHUTOIIPOBOJIOM;
. OOGpBIBBI OOMOTOK.

[Ipy1 BOBHUKHOBEHUM BHYTPEHHUX ITOBPEKICHUN 1yra BbI3bIBAET HHTEHCUBHOE
ra3oo0pa3oBaHUE WU TOBBILIEHUE JIABJICHUS, YTO MOXKET MPUBECTH K B3pBIBY Oaka.
TpeOyercst HEeMenIeHHOE OTKIIIOUEHHE TpaHchopMaropa.

Buaemnue MOBPECKIACHUA U AaHOMAJIBHBIC PCKUMbI

. [leperpy3ku no ToKy;

. [TonnxkeHne ypoBHs Maciia (T€4b);

. [ToBblilieHHE TEeMIIEpaTypbl OOMOTOK M MacJa;
. [ToBbIIeHME naBneHus B 0ake;

. OTKa3 cuCTEMBI OXJIAXKICHHU.

[Ipn »>TUX pexuMax, He MPEACTABISIIONIMX HEMOCPEICTBEHHOW Yrpo3bl
LEJIOCTHOCTH 000PYI0BaHMS, 3aIIUTa JOJHKHA BBIIABATH MPEAYIIPEIUTENbHbIN CUTHAI

401041 HCﬁCTBOBaTB Ha OTKJIFOYCHHUCEC C BBII[Cp)KKOﬁ BpPCMCHHM.
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3. TpaguHOHHBbIE YCTPOHCTBA 3AIIUTHI

B Tpancdopmaropax KOMMYyHaJIbHBIX CETEH TPATUIIMOHHO MPUMEHSIOTCS:

. I'azoBasi 3amMTa — OCHOBaHa Ha pearupoOBaHUM Ha ra3000pa3oBaHUe U
CKOPOCTh MOTOKa Macia. Jlerkoe ra3oBo€ pelle CUTHAIM3UPYET O YACTHYHBIX
MOBPEKICHUSX, TIKEI0€ — JACHCTBYET Ha OTKIIIFOYEHHUE ITPU OYpHOM ra3000pa3oBaHuU
U MaclITHOM moToke. Tspkenas ra3oBasi 3alllUTa OCTAeTCsS €AMHCTBEHHBIM CPEACTBOM,
HAJICKHO BBISBISIONIMM BUTKOBBIC 3aMBbIKAHUS HA paHHEH CTa/Iuu.

. Aund¢epeHunaibHasi 3alUTa — CPABHUBACT TOKM Ha BXOHax W
BBIXO/Iax TpaHc(popmaropa, obdecrieurBasi ObICTPOE OTKIIOYEHUE MPU MEKTY(Pa3HbIX
K3 B 30He 3amuThl. OjHaKO MPY BKIIIOUEHUH TpaHCPopMaTopa BOZHUKAET OPOCOK TOKa
HaMarHWYMBaHUs, KOTOPHI MOXKET BBI3bIBATh JIOKHBIE CpadaTbIBaHUs, YTO TpeOyeT
MPUMEHEHUS CIIEHUATIbHBIX aJITOPUTMOB OJIOKMPOBKH.

. MakcumanbHasi TOKOBAasl 3alIUTa ¢ KOMOMHHUPOBAHHBIM ITyCKOM IIO
HaNpsKEHUIO0 — Pe3epBUPYET OCHOBHBIE 3aIUTHI ITpH BHeIHuX K3.

. 3ammuTa oT meperpy3kM — JIECTBYET HA CUTHAJ WJIM aBTOMAaTUYECKYIO
pasrpysKy.

4. CoBeplIeHCTBOBaHHE HA 0a3e MUKPONPOLIECCOPHBIX YCTPOCTB

4.1. llepexoa k IED n un¢gpoBbIM NOACTAHUUAM

KitoueBbIM — HampaBlIEHHEM  COBEPILEHCTBOBAHMS  SIBISIETCSI  BHEApPEHUE
MHTEJUIEKTYalbHBIX 3MeKTPOHHBIX ycTpoicTB (IED — Intelligent Electronic Devices).
B ommuue 0T TpaguIMOHHOTO MOAXOJAa C JKECTKMMHM KaOENbHBIMU CBSI3SIMH,
coBpemenHble IED oOmenuBatorcsa uHpopmanueit no sokansHo cetu (LAN) c
ucnonbszoBanueM mporokosia GOOSE (Generic Object-Oriented Substation Event).

[TpuHIMNIHATBHBIE TPEUMYIIECTBA HU(POBOTO MOIXOA!

. Coxkparienue o0beMa KabeJIbHOM MPOAYKIIMU U TPYAOEMKOCTH MOHTAXa,

. Bo3moxHoCcTs  THOKOTO — mepemporpamMmupoBaHus  QyHKOm - 0e3

HU3MCHCHMHS CXEM,

. Bricokas moMexo3aiuiieHHOCTh U CAaMOAMarHOCTUKA YCTPOMCTB;
. Nurerpanus ¢ cuctemamu SCADA 1151 AMCTaHITMOHHOTO MOHUTOPUHTA U
yIpaBJeHUsI.
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4.2. AjaniTHBHbIE AJTOPUTMBI 3A1UTHI

MUKpONpOIeCCOPHBIE  3alIUTHI  MO3BOJIAIOT ~ pealiv30BaTh  aJalTUBHBIC
aJTOPUTMbI, ABTOMATUYECKM H3MEHSIONIME YCTaBKH B 3aBUCHUMOCTH OT pEeXKHMa
paboTel ceTr. {151 KOMMyHaTbHBIX TPAaHCHOPMATOPOB ITO O3HAYALT:

. VYyer peasbHOr0 TEIJIOBOTO COCTOSHUS OOMOTOK TIPH OIpPEACIICHUU
JOMYCTUMOM TIeperpy3Ku (3amura oT Ieperpena ¢ TEII0BOW MOJIEIBIO);

. ABTOMAaTHYECKOE  pacro3HaBaHWE OpPOCKOB  HAMAarHWYMBaHUS |
osokupoBKa A depeHITnaIbHON 3aUTHI IO BTOPOM rapMOHUKE WK 10 (hOpME TOKa,

. Anmantanus yctaBok MT3 k TekymeMy ypoBHIO TokoB K3.

4.3. UHTe/UIeKTyaJIbHAS aBTOMATHKA BOCCTAHOBJICHUS MM TAHUS

B pacnpenenuTenbHBIX CETAX C ABYMs TpaHChOpMaTOpaMH M CEKIIMOHHBIM
BBIKJIIOUATENIEM Ba)KHYIO POJIb MTPAaeT aBTOMAaTHMKa BOCCTAHOBIICHHS HOPMAaJbHOTO
pexuma. Tpamunmonnele cxembl ABP (aBromarmueckoro BBoAa pe3epBa) Ipu
OTKJIIOYEHUH OFHOTO TpaHc(opMaropa MpOCTO MEPEBOJAAT HArpy3Ky Ha HUCIPABHBIM,
YTO MOXET BBbI3BATh €0 MEPETPY3KY.

CoBpeMEHHBIE UHTEIUICKTYaJIbHBIE CUCTEMBI:

. AHaIM3UPYIOT 3arpy3Ky UCIPABHOTO TpaHCchopMaTopa;

. IIpy HEOOXOIMMOCTH OTKJIIOYAIOT 4YacTh MEHEE OTBETCTBEHHBIX
MOTPEOUTENEH I MPEIOTBPAICHUS ITePErPY3KH;

. BEIMONMHAIOT aBTOMaTHYECKOE BOCCTAHOBJICHNUE MUTAaHUS B MAaKCUMAJILHO
KOPOTKHUE CPOKH.

4.4. ABTOMaTH4YECKOE CEeKIIMOHUPOBAHUE JTUHHUI

Okono 80%  moBpexAECHW HA  BO3AYWIHBIX  JIMHUAX, IWTAIOMINX
Tpanc(opmaropbl, HOCSAT BpPEMEHHBIN XapakTep. ABTOMAaTHYECKUE ITYHKTHI
CEKI[TMOHUPOBAHUS C PEKJIOy3e€paMHU MO3BOJISIOT OTACIUTh MOBPEKICHHBIM yYaCTOK U
BOCCTaHOBUTH ITUTAHHE UCIIPABHOM YaCTH JIMHUU O€3 BbIE3/1a OIEePaTUBHON OpHIaibl.
D10 0COOEHHO BaXXHO /JII KOMMYHAJIBHBIX CETEU, [ MPOTSHKEHHOCTh JTUHUMA H

KOJIMYECTBO MOTPEOUTEIICH BEJIHKHU.
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5. HeasiekTpruyeckue 3allUTHI B COBPEMEHHOM MCIIOJTHEHHHU

[ToMHMO 3IEKTPUYECKUX BEJIUUMH, JIsI KOHTPOJIS COCTOSHUS TpaHC(HOPMATOPOB
UCIIONIB3YIOTCS HEAJIEKTPUUECKHUE TTapaMeTpPhI:

. I'azoBasi 3amMTa COBEPIIEHCTBYETCS 3a CUET NPUMEHEHUS AATYUKOB C
U(POBBIM BBIXOAOM U AUArHOCTUKON UCIPAaBHOCTH 1IETIH;

. 3ammTa no JaBJEHUIO — KCIIOJB3YET PEJI€ MTHOBEHHOTO IMOBBILICHUS
JaBlieHUsT U pene cOpoca NaBieHHs], MO3BOJIONIME 3a(pUKCUPOBATH PE3KUN POCT
JABJICHUSI IPH TYTOBBIX TOBPEXKIACHUSAX;

. TemneparypHasi 3a11MTa — Ha OCHOBE TEPMOJATYMKOB C KOHTPOJIEM
TEeMIIepaTypbl Maciia 1 0OMOTOK;

. KonTposab ypoBHSI mMaciia — mpenoTBpaiiaet padoTy ¢ NOHMKEHHBIM
YPOBHEM.

OTH 3allUThl B COBPEMEHHBIX CHUCTEMaxX HMHTETPUPYIOTCS B OOIIYIO0 IIHHY
JAHHBIX, YTO MMO3BOJISAET IUCIIETYEPY BUAETh COCTOSIHUE BCEX NTAPAMETPOB B PEATILHOM
BPEMEHHU U IPOTHO3UPOBATH Pa3BUTHE J1€(PEKTOB.

6. 3akir0ueHmne

CoBeplICHCTBOBAaHUE PEJIEMHOM 3allUThl U aBTOMAaTHUKUA TpaHCPOpPMaATOpOB
KOMMYHQJIBHBIX XO3SMCTBEHHBIX CETEH JIOJDKHO OCYLIECTBIIATHCS KOMIUIEKCHO IIO
CJIEIYIOLIUM HalPaBJICHUSIM:

I. 3amMeHa YCTapEeBUINX ANEKTPOMEXAHUYECKUX pene Ha
Mukpornpoieccopubie IED ¢ momnepsxkoit udpoBbIX IPOTOKOJIOB 00OMEHa;

2. BHenpenue aqanTUBHBIX AJITOPUTMOB, YUUTHIBAIOLIUX PEATbHBIC PEKUMBI
paboThI U MPEAOTBPAIIAIOIINX JIOKHBIE Cpa0aThIBaHMUS;

3. WNHTerpanys 3aliMT ¥ aBTOMATHKU B €AUHYIO CHCTEMY YIIPABJICHHS C
JUCTAHIIMOHHBIM MOHUTOPUHIOM U JUArHOCTUKOM;

4. IIpuMeHeHre UHTEIIEKTYalbHOM aBTOMaTHKN BOCCTAHOBJICHHS TUTAHUS
I MUHUMU3alU1 BPEMEHH MEPEPHIBOB AIEKTPOCHAOKECHHUS;

5. CoBeplIeHCTBOBAaHUE HERIEKTPUUYECKUX 3alllMT M BKIIOYEHUE HUX B

00111yr0 HH(OOPMAIIMOHHYIO CETh.
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Peanuzamus 3TUX Mep MO3BOJUT MOBBICUTH HAACKHOCTH AIIEKTPOCHAOKEHUS
notpeduTeneil, MpoIUTh CPOK CIYXObl TpaHC(HOPMATOPHOTO OOOpPYIOBaHUSA U
CHHU3UTH DKCILTyaTaI[MOHHBIC 3aTPaThl KOMMYHAIBHBIX CITYKO.

Cnucok JinTeparypbl:

1. Canwin. Role Korumasinda Trafo Korumasinin Analizi. — 2025. — URL:
https://www.canwindg.com/tr/products-detail-1108243

2. Tiirkiye Elektrik Sanayi Birligi (ETMD). Trafo Merkezlerinin
Otomasyonunda Onemli 3 Nokta. — 2024. — URL: https://www.etmd.org.tr/trafo-
merkezlerinin-otomasyonunda-onemli-3-nokta/

3. IlpaBuia ycrtpoiictBa 3nekrpoyctaHoBok (I[1YD). 7-e uznanue. Paznen 3.

3amuTa 1 aBromaruka. — M.: M3narensctBo HI DHAC, 2023.

4. [Iueepcon 2.M. Hudporas peneiinas 3ammura. — M.: DHeproaroMus3ar,
2021.-548 c.
S. Ienbdang S.C. Peneiinas 3ammra pacrpenenuTenbHbIX ceTed. — M.:

Ouneprus, 2022. — 368 c.
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Caenenus 00 aBrope(-ax): [ appuvies Apcran [laneamaposuy, npenooasameis.
Tocyoapcmeennwiii snepeemuyveckuti uncmumym Typrkmenucmana.

Mapuwi, Typxmenucman

«I[TIOBAJIBHASI DHEPTETHUKA 2026: HOBBI BUTOK CITPOCA M
CTPYKTYPHAA TPAHCOOPMAIUA 'EHEPALIN»

AHHOTanms: B crarbe paccMarpuBarOTCA KIFOUEBBIE TEHACHUWU PA3BUTHS
MHUpPOBOM dHepretukn B 2026 romxy Ha OCHOBE aKTyaJbHBIX ITPOTHO30B
MexayHapoqHoro »HepreTudeckoro areHTcTBa (MODA) W IKCHEPTHBIX OLIEHOK
BEAYILINX aHAUTUYECKUX LIEHTPOB. AHAJIM3UPYETCsl YCKOPEHHUE IN00aIbHOTO crpoca
Ha 3JICKTPOSHEPTHUIO, CPEAHETOA0BOM pocT KoToporo B 2026—2030 rr. oxumaercs Ha
ypoBHE 3,6%, uto moutn Ha 50% BbIIIE MOKa3aTesied MPEAbIAYIIErO ACCATUICTHS.
Oco0oe BHUMaHHE YAENSETCS HOBBIM JpailiBepaM THOTpeONeHus — LEHTpaM
oOpabotkn paHHbIX (LJOJl), HMCKYyCCTBEHHOMY HWHTEIUIEKTY, 3JEKTPOMOOWISIM U
CUCTEMaM KOHIMIIMOHUPOBAHUS, KOTOPbIE MEHSIOT CTPYKTYpPY Harpy3ku U TpeOyroT
HaJe)KHOM  0a3oBoil  reHepanuu. lIpeacTtaBieHbl  KJIIOUEBBIE  TEHJCHIIMM:
pervoHaIM3alys SHEPreTUUYECKUX PHIHKOB U (DOPMUPOBAHUE 3aMKHYTBIX LIETIOUEK
MOCTABOK I10J1 BIUSIHUEM T'€ONOJIUTHYECKHUX (PAaKTOPOB ; TEXHOJIOTMYECKHUE IPOPHIBHI B
reoTepMaIbHON HSHEPreTUKE W Pa3BUTHE MAJIbIX MOAYJIBHBIX peakTopoB (MMP); a
TaKXe MNPOTUBOPEUMS JHEpromepexona, rae '"3eneHas" MOBECTKa CTAJTKHBAETCS C
HE00XOIUMOCTHIO oOecreyeHus KpYIJIOCYTOYHOU padoThI uudpoBoit
nHppacTpykTypbl. OOOCHOBBIBAE€TCS BBIBOJl O COXPAaHEHWHM NPHOPUTETA HAJIEHKHOU
0a30BOI TeHEepalMy U yCWJICHWH POJU aTOMHOM W Ta30BOM JHEPTETUKH B HOBOU
KOH(UTYpaluu 1o0aibHOro 3Heprodananca.

KuroueBble cj0Ba: MUpOBasi DJHEPreTHKA, CIPOC HA 3JIEKTPOIHEPIHIO,
HCKYCCTBEHHBI HWHTEIUIEKT, ILEHTPbl OOpaOOTKM JAaHHBIX, pErHOHAIN3AILNS,
sHEpromnepexon, 0azoBasi TeHepalus, Majble MOIYJIbHBIE PEAKTOPbI, TeoTepMalbHas

sHeprusi, nporuo3 MOA.
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1. BBenenue

2026 TOA CTAaHOBUTCS MEPEIOMHBIM JUIsi MUPOBOM sHepreTuku. CornacHo
nokiany MexayHapoaHoro sHepretudeckoro areHtcTBa (MDA) Electricity 2026,
r100abHBIN COPOC HA DJEKTPOIHEPTHIO BCTyMaeT B a3y yCTOWYMBOTO POCTA,
cpenHerooBbie TeMIbl KoToporo B 2026—2030 romax MpOrHO3UPYIOTCA Ha YPOBHE
3,6%. 910 noutu Ha 50% BBIIIE CPETHUX MOKA3ATEIEH MPEABIIYIIECTO AECITUICTUS U
3HAYUTEIHHO OMEPEKAET POCT OOIIETO MUPOBOTO MOTpebaeHus Y3Hepruu. OCHOBHBIMU
JpaiiBepaMu BBICTYNAIOT Pa3BUTHE MPOMBIIIIEHHOCTH, UICKYCCTBEHHOTO MHTEJIEKTA,
neHTpoB  oOpaborku  nmanHbix  (LHOJl),  s;mekTpoMoOuielt U CHCTEM
KOHAUIITMOHUPOBAHUS.

2. Hosbie apaiiBepsl cipoca: U u nundpoBas 3k0HOMHUKA

KitoueBbiM (hakTOpoM, MEHSIOIIMM SHEPreTUYeCKUil jJaHamadT, CTaHOBUTCS
CTPEeMHUTENIbHBIA ~ pocT  moTpediieHus co  cropoHsl  UU-unbpacTpyKTypHI.
DNEKTPUYECTBO CTAHOBUTCS KIIFOUEBBIM YHEPTOPECYPCOM JJISi CAMbBIX AUHAMHUYHBIX
oTpaciiei MHpPOBOM SKOHOMHUKH, BKJIOYas HCKYCCTBEHHBIM HWHTEIUIEKT U
BBICOKOTEXHOJOTUYHOE TIpon3BoACTBO. B CIIIA 0K0IO MOJIOBUHBI JTOMOTHUTEIBLHON
Harpy3ku OyayT (hopMHUpPOBaTH UMEHHO JlaTa-IEHTPBHI.

Oco0OeHHOCTh 3TOTO crmpoca — TpeboBaHHWE KPYITIOCYTOUYHOM, CTaOUIILHOMN
0azoBoii Harpy3ku. CoBpemenHbie 1[O/]p1 He MOTyT ToJIaraThbCsi MCKIIOUMUTEIBHO Ha
MIPEPHIBUCTYIO TEHEPAIIUIO OT COJIHEUHBIX TTaHEeJIeH U BETPSKOB, UTO CTABUT IO1 BOIIPOC
JEKIapUpyeMblii MHOTMMH cTpaHamu "3eneHbid nepexon. MU-undpactpykrypa
TpeOyeT MOCTOSTHHOTO SHEPrOCHAOXKEHUSI BHE 3aBUCUMOCTH OT MOTOHBIX YCIOBUH.

3. CTpyKTYypHbI€ H3MEHEHNUSI B MUPOBOIl TreHepaunu

3.1. I'eorpa¢us cnpoca

Pa3zBuBaromuecs 5JKOHOMUKH OCTAIOTCS OCHOBHBIM JIBUTATEIEM POCTA: COTJIACHO
nporuozy MDA, B 2026-2030 rtomax onHu obecmeuar mpumepHo 80%
JIOTIOTHUTEBHOTO TOTPEOSIEHUsT 3JIEKTPOdHEeprur, B ToM yucie Kwurait — 50%.
CpenHerooBbIe TeMIThl TOBBIIICHUS CIIPOca Ha 3JIEKTpUuuecTBO B Kutae B 3TOT nepuos
MPOTHO3UPYIOTCS Ha ypoBHE 4,9%. [Ipu 3TOM onuH Tonbk0 KuTail yBenuuur cripoc Ha

00bEM, SKBUBAJIEHTHBIN TEKYIlleMy OTpeOieHnIo Bcero EBporneiickoro coro3a.
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B pa3BuThIx cTpanax nocie 15-neTHel ctarHaium Takke BO300HOBIIAETCSA POCT
caupoca (okono 2% B ron), npuyem B CILIA mosoBHHY NONOJHUTEIBLHON HArpy3Ku
OynyT dopmupoBaTh UMEHHO naara-leHTphl. B EBpomne oxumaeTcss mocTeneHHOe
BOCCTaHOBJIEHUE MOTPEOICHUSI C TEMIIaMH OK0JI0 2% B TOI.

3.2. banaHc UCTOYHUKOB

MDA oTmedaer, 4YTO BBIPAOOTKA JJIEKTPOIHEPTHUH U3 BO30OHOBISIEMBIX
VMCTOYHUKOB HAYMHAET OOrOHATH YIOJIBHYIO TI€HEpaluio, a aTOMHas TeHepalus
nocturia HoBoro pekopaa. K 2030 romy BUD u aromHas sHepreTuka OyayT
oOecnieunBaTh 50% MHUPOBOM BBIPAOOTKH AJIEKTPOIHEPTHH MO cpaBHEHUIO ¢ 42% B
HACTOSILIEE BPEMS.

OnHako MOMBITKA 3aKPbITh pacTyluil JeuuuT Tosbko 3a cuer BUD Tpebyet
CO3/IaHMS TUTAHTCKUX U TMOKa CIUIIKOM JIOPOTMX CUCTEM XPaHEHHs SHepruu. B 3Tux
YyCIOBUSIX TNPUPOAHBIA Ta3 ocraerca Oe3aabTepHaTUBHBIM  "MocTOM"  AJis
OaJlaHCUPOBKH SHEPTOCHUCTEM, a aTOMHAs YJHEPreTUKAa — OCHOBOM Ha/leXHOW 0a30BOM
reHepanuu. ['a3oBas renepanus takxe Oynet pactu 10 koHna 2030 roga, Torga Kak
YTOJIbHAS IOCTEIIEHHO TEPSIET MO3ULIUH.

4. Texnosoru4eckue TpeHAbI U NPOPHIBHI

4.1. I'eoTepMasibHAsl 3HEPTUsA HOBOTO MOKOJIEHUS

Texnonorun EGS (Enhanced Geothermal Systems) m AGS mno3BossioT
M3BJIEKaTh TE€OTEPMAJIbHYIO SHEPrUI0 MPAKTHUYECKU IMOBCEMECTHO, a HE TOJBKO B
palioHax mTpupogHbIX HCTOYHUKOB. IIpoektsl Fervo Energy B CIHA wu Eavor
Technologies B I'epmannu B 2026 romgy MOTYT BBINTH HA KOMMEPYECKYIO OKYITA€MOCTb,
CHUXKasi pUCKU OypEHHUSI C IOMOIIbIO0 UICKYCCTBEHHOTO MHTEJIJIEKTA.

4.2. Manasi aTOMHasl JHepPreTuKa

B ycnoBusix nedunura 6a30Boi reHepauyu 0co0yr0 3HAYUMOCTh IPUOOPETAIOT
Majbie MonyabHbIe peakTopsl (MMP). B mupe paspabareiaetcs 6osee 80 mpoeKkToB
aTOMHBIX CTAHLMI MaJOWd MOIIIHOCTH, OJTHAKO HA MPAKTHUKE PEATU30BAaHO BCETO JIBA —
u o6a B Poccuu. [1naByuas aromHas terosnekrpoctanuus "Axagemuk JlomoHocos"

skcmutyarupyerca ¢ 2019 roma, a Hazemubiii peakrop "Putm-200H" ctpouTtcs B
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Axytuu. B oxta0pe 2025 roma gan crapt coopyxenuto ADC Manoil MOIIHOCTH B
VY30ekucrane.

4.3. Ipopuuut CIII" u peruoHau3anusi pbIHKOB

HecMmoTpst Ha pOCT MUPOBOIO CHpOCa Ha MPUPOIHBIN ra3, MOSBIECHUE HOBBIX
AKCIOPTHO-OpUEHTUpOBaHHBIX 3aBofioB CIIIT co3mact uW3OBITOK MpeIOKEHHUS,
CIOCOOCTBYSI CHIJKEHHUIO MHPOBBIX I1IeH. OJHOBPEMEHHO YCWJIMBAECTCS TPEH]
pPErHOHAM3ALMH SHEPTETUYECKUX PBIHKOB: TOCY/IapCTBA MO/ CAHKIUSMH BBIHYKCHBI
CO3/1aBaTh COOCTBEHHBIE 3aMKHYThIE CUCTEMBI U (HOPMHUPOBATH HE3ABUCUMBIE IIETIOYKU
CO3/1aHMSI CTOMMOCTH, OXBAaThIBAIOIINE BCE ACIEKThI — OT JOOBIUHU JO MJIATEKEH.

5. 3akinrouenue

MupoBass sHepretuka 2026 Toma XapaktepusyeTcs (PpyHIaMEHTaJIbHOMN
IIEPECTPOMKOM, BBI3BAHHOM CTPEMHUTEIBHBIM POCTOM cIpoca co cTtoponsl MU m
11 (poBOI SKOHOMHUKH. B0300HOBIIIEMbIE HCTOYHUKH IPOIOJIKAIOT HAPALUBATh J10JII0
B TEHEpalMM, HO UX MPEPBIBUCTHI XapakTep TpeOyeT COXpaHEHUs M pa3BUTHUSA
HaJeKHOW 0a30BOM TeHepalud — aTOMHOW M ra30BOM. PerroHanuzanusi pbIHKOB H
TEXHOJIOTUYECKHE TPOPBIBBI (TeorepMmanbHas 3Heprus, MMP) ¢dopMupyroT HOBBII
JaHAmadT, e SHepreTudyeckas Oe30MacCHOCTh CTAHOBUTCA HE MEHEE BaXKHBIM
MpPUOPUTETOM, 4YeM JekapOoHu3amus. B 3Tol HOBOW KOH(Urypanuu CTpaHsbl,
COXPAHUBILKE MOIIHBIN CEKTOP TPAAUIMOHHOW U aTOMHOW I'€HEpaLK, OKa3bIBAIOTCS
oOnamarensiMu HaubOosnee MeHHOro aktuBa XXI Beka — dHeEpreTudyeckoi
YCTOMYUBOCTH.

Cnucok ureparypsbl:

1.  MexnaynaponHoe 3Hepretuueckoe areHTCTBO (MDA). Electricity 2026:
aHanu3 v nporuo3 10 2030 roga. — [Tapmx: MDA, 2026.

2. [MmoGanbHBINA CIPOC HA AIIEKTPOIHEPTUI0 OyAET MOBBIIIATHCS B CPEIHEM
Ha 3,6% 3a rog B 2026-2030 romax // Uutepdakc. — 6 depans 2026. — URL:
https://www.interfax.ru/russia/1071475

3. Cnpoc Ha 3JeKTpOIHEPruio B Mupe OyaeT pacTu B cpeaHeM Ha 3,6% 3a
roqg B 2026-2030 romax // ®dunmapker. — 6 ¢eBpans 2026. — URL:

https://www.finmarket.ru/database/news/6556972
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4. Brnagumup Jlpebennio, POA: «IlaTh TpeHA0B B MUPOBOI HEPTETUKE B
2026 roxy» // Atomuas sueprus 2.0. — 30 suBapst 2026. — URL: https://www.atomic-
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Caenenusn 00 aBrope(-ax): Amaes Kyssam Kaxabaesuu, npenooasamerns.
Tocyoapcmeennwiii snepeemuyveckuti uncmumym Typrkmenucmana.

Mapuwi, Typxmenucman

«IJIOBAJIBHAS DOHEPT'ETUKA 2026: SI1I0XA JIEKTPUYECTBA U
HOBASI KOHOUI'YPALIUA PBIHKOB»

AHHOTanms: B crarbe paccMarpuBarOTCA KIFOUEBBIE TEHACHUWU PA3BUTHS
MHUpPOBOM dHepretukn B 2026 romxy Ha OCHOBE aKTyaJbHBIX ITPOTHO30B
MexayHapogHoro »HepreTudeckoro areHTctBa (MDA) W AKCHEPTHHIX OILIEHOK
BEIYIIUX AHAIMUTUYECKUX LEHTPOB. AHanmu3upyercss (yHIAaMEHTAIbHBIA CIBUT —
BCTYIUICHUE MHpa B "3IOXY JJIEKTPUYECTBA', € HCIOJIB30BAHUE JIICKTPOIHEPIUU
pacTeT BABOE ObICTpee OOIIEro Cmpoca Ha DHEPrUI0 U CTAHOBUTCS KITIOYEBBIM
pecypcoM Juisi HauOoJjiee JIMHAMHUYHBIX CEKTOPOB H3KOHOMHKHU: HMCKYCCTBEHHOTO
MHTEIJIEKTa, [IEHTPOB 00PaOOTKM JAaHHBIX M BBHICOKOTEXHOJIOTMYHOTO MPOU3BOCTBA.
Ocoboe BHUMaHUE YIENSETCA CTPYKTYPHBIM HM3MEHEHHUSM B TEHEpalluu:
BO300HOBJISIEMbIE UCTOUHUKHU OOTOHSIOT YTOJIb, AaTOMHAs! SHEPTeTUKA JOCTUTAET HOBBIX
pexopnioB, a Kk 2030 roay HU3KOyIIIEpOAHbIE MCTOUYHHUKH obOecredar 50% MUpOBOH
BBIPAOOTKHU 2JIEKTPOIHEPruM [citation:2; citation:6; citation:7]. [IpeacraBiensl HOBbIE
npaiiBepel cnpoca — WU, >1eKTpOMOOMIM M CHUCTEMBI KOHJUIIMOHUPOBAHMS,
hopMUPYIOIIHE YCTOMYMBBIN POCT MOTpedieHus Ha ypoBHE 3,6% B roa 10 2030 roma
[citation:1; citation:2; citation:6]. OGOCHOBBIBa€TCS BBIBOJ O MEPEXOJE K "PBIHKY
nokynaresns" Juisi KIIFOYEBbIX TOIJIMB U TEXHOJIOTHI Ha oHe pocTta npeginoxerus CIIT
1 TpoduIMTa TPOU3BOACTBEHHBIX MOIIHOCTEH Ui OaTapeil M CONHCUHBIX ITaHeIICH
[citation:4; citation:5; citation:10].

KuroueBble ci10Ba: MUpOBasi SHEPreTUKA, 3MOXa JJIEKTPUYECTBA, CIPOC Ha
AIIGKTPOIHEPTHUIO, HMCKYCCTBEHHBIM HMHTEIIEKT, IEHTPhl OOpabOTKH JTaHHBIX,
BO30OHOBJIIEMbIE ~ MCTOYHWUKH, AaTOMHas  TEHepalus, pPBIHOK  IOKyIaTes,

OHCPIreTUICCKasd 6630HaCHOCTB, KPUTHUYCCKHU Ba’)KHBIC MHUHCPAJIBI.
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1. BBenenue: 3moxa dj1eKTpu4ecTsa

CornacHo ananu3y MexayHapoIHOro sHepreTudeckoro areHrcrea (MOA), mup
BCTYNHII B "3110Xy 3ekTpuyectBa’. HecMoTpst Ha T0, 4To HE(TH U Ta3 OYAyT IMIHPOKO
WCITOJIB30BAThCS €II€ MHOTHE TOMABI, MOTPEOICHUE S3JICKTPOIHEPTHH PACTET BIBOC
ObicTpee O0OIIero cmpoca Ha JHEPruio. JIEKTPUUECTBO CTAHOBHUTCS KIIIOUEBBIM
HSHEPropecypcoM Jisi Hanbosee JUMHAMUYHBIX CEKTOPOB IMI00ATbHON SKOHOMUKH —
HUCKYCCTBEHHOTO  WHTEJUICKTa, IEeHTpoB  oOpabotku  mamabix  (LIOJ) wm
BBICOKOTEXHOJIOTHYHOTO TMPOU3BOJICTBA [citation:2; citation:4]. Yke ceromgus Oosee
MOJOBAHBI  €XKETOJHBIX HMHBECTULIMHA B MHUPOBOM JHEPIETUYECKHUUA  CEKTOp
HaIIPaBIISCTCS B AICKTPOIHEPTETUKY.

2. HoBble apajiiBepbl IN100aJbHOTO CIIPOCa

2.1. YcroituuBblil pocT NOTPEdIeHUs

[mobGanbubIl cripoc Ha 3nekTposHepruto B 2026—-2030 romax OymeT pacTu B
cpenaeM Ha 3,6% exeromHo — moutd Ha 50% ObIcTpee, YeM B IIpeAbIayIee
necaruneTue [citation:1; citation:2; citation:6]. B 2024 rogy poct cocrasun 4,4%, B
2025 rogy — 3%, u mup BXoauT B a3y cTaOUIIbHO BBICOKOM JTUHAMUKH MOTPEOICHHUS,
omepekaroieil SJKOHOMUYECKUH pocT [citation:1; citation:2].

2.2. U1 u uudposast unppacrpykrypa

KitoueBbIM (hakKTOpOM CTPYKTYPHBIX MU3MEHEHUH CTAHOBUTCS CTPEMUTEIHHBIM
pocT notpebnenust co ctoponsl MU-undpactpykrypel. B CIIIA okono mosioBUHBI
JOTIOMHUTENbHON Harpy3ku 10 2030 roga OymyT hopMupoBaTh UMEHHO JaTa-IIEHTPHI
[citation:1; citation:2]. OcoOOEHHOCTH 3TOTO cpoca — TPeOOBaHUE KPYIIIOCYTOUHOM,
CTaOWIbHOM 0a30BOM HArpy3ku, 4YTO CTUMYJIUPYET HMHTEPEC TEXHOJIOTHYECKUX
KOMIIAaHUM K AarOMHOM TeHEepaluu, CIOCOOHOW 00eCTeuuTh HUBKOYITIEPOIHOE
sHeprocHadxenue 24/7.

3. CTpyKTypHBIC H3MEHEHHS B TeHePaAllul

3.1. I'eorpaduyeckmii cIBUT cpoca

Pa3BuBaromuecss 5JKOHOMUKH OCTAIOTCS OCHOBHBIM JIBUTATENIEM II00ATBHOTO
YBEJIUYCHUS MOTPEOICHUS AIEKTPOIHEPTHH: COTIacHO MporHosy MDA, B 20262030

rogax oHu obecneuar npumepHo 80% pocrta crnpoca, B Tom yucie Kurtait — 50%
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[citation:2; citation:6]. CpenmHerogoBsie Temmbl pocTa cmpoca B Kwutae
MIPOTHO3UPYIOTCS Ha ypoBHE 4,9%, IIpU 3TOM OH YBEJIUYUT MOTPEOIICHUE HA 00BEM,
HKBUBAJICHTHBIA TEKyIlIEeMY TOJIOBOMY NoTpeOiieHHnio Bcero EBpomeiickoro corosa
[citation:1; citation:2].

B pa3Butbix ctpanax nocie 15 et crarHanuu Takke BO30OHOBISIETCS POCT: B
CHIA u EBpomne crnpoc Oyzmer moBbImarkcs B cpenHemM Ha 2% B roa g0 2030 roma
[citation:1; citation:2].

3.2. Tpanchopmaumsi 3Heprodoasanca

BripaboTka 2JIEKTpOIHEPTHH W3 BO30OHOBISIEMBIX HWCTOYHHUKOB HAYMHACT
OOTOHSATH YTOJILHYIO T€HEPAITHIO, B TO BPEMS KaK aTOMHAas TeHEPAIHs JOCTHUIIA HOBOTO
pexopna [citation:2; citation:6; citation:7]. K 2030 rony BUD u aromHas sHepreTuka
OynyT obecrnieunBath 50% MUPOBOM BEIPAOOTKH AIEKTPOIHEPTUH IO CpaBHEHUIO € 42%
B HacTosilee BpeMs [citation:2; citation:6; citation:7].

['a3oBasi reHepamus Takxke OylAeT pacTH 10 KOHIA JCCATHICTHS, YeMy
criocoOcTByIOT yBenmueHue cripoca B CIIIA u mepexon oT He(TH K Ta3y B SHEPTETHKE
ctpan bmmxnero Boctoka, Torma kak yroibHas TeHepaiusi MOCTENEHHO TepsieT
MO3UIINM [citation:2; citation:6; citation:7].

4. HoBble pbIHOYHBbIE PeaTun

4.1. Ilepexoa k "pbIHKY nokynareJis'

MD3A ¢ukcupyer nepexoa K "pbIHKY MOKynaTess" s KJIFOUEBBIX TOTUIMB U
texHojorud. Ilenbl Ha HEDTh YK€ CHUBWINCH IO/ JABJICHUEM OTHOCHUTEIHHO
OoOMJIBHOTO TpeIoKeHus. Enverus mporuo3upyert cpenHioro neny Brent okono $55 3a
6appenb B 2026 roy, oTpaxkas "mepe3arpy3ky" pbIHKOB, a HE 10JATOCPOUYHbIN AeDUITUT
[citation:5; citation:10].

AHaJOTHYHAsI CHTYyallusl CKJIQJIBIBAETCS HA PBIHKAX IMPUPOJAHOTO raza: HOBas
BostHa SKCTOpTHBIX CIII-mpoekToB co3macT M30BITOK TPENTIOKEHUS, CIOCOOCTBYS
CHUKCHHIO MUPOBBIX IIeH [citation:4; citation:5; citation:10].

4.2. IIpopuumT Npou3BOACTBEHHBIX MOIIIHOCTEM

HabGmromaercss u30BITOK MPOW3BOACTBEHHBIX MOITHOCTEH Juisi  Oarapew,

COJIHEYHBIX MAHEJIEU U JIPyrux TeXHOJIorui. IIpoppIBOM roma CTaHOBATCS HaTpUM-
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MOHHBIE OaTapew, KOTOphIE€ TPOU3BOIATCS W3 JICMICBOTO HATpwsi, OJMM3KH TIO
DHEPTETUYCCKUM XaApPAKTEPUCTUKAM K JIMTUH-WOHHBIM U Oojiee Oe30TacHBHI.
TexHonorus axkTUBHO BHeApsieTca B KuTae M MOXET CyHIECTBEHHO NOBIMATH HA
CUCTEMBI XpaHEHUS YIHEPTUU B MacITabax SHEPTOCETEH.

S. UHdpacTpyKTypHBbI€ BHI30BbI U PUCKH

5.1. laBjieHHE HA JHEPTrOCUCTEMbI

CoderaHue pacTyliero CHpoca, yBEJIMYEHHsS JOJU  IOr0J03aBUCUMOM
reHepalliid U U3MEHEHUs CTPYKTYpbl MOTpebdiaeHus: TpedyeT ObICTPOro paciiupeHus
ANIEKTPOCETEN U MOBBIIMICHUSI TMOKOCTH dHEprocucteM. B HacTosiiee BpeMst Mo BCeMy
MHUPY B O4YEpEISIX Ha MOJKIIOUEHHE K CETSIM 3aJep>KUBAIOTCS MPOEKTHI O0OIIeH
MotHocThio Oosiee 2500 ['Br, Britouass BUD, HakonuTenu U KpymHbIX TOTPEOUTENEH.

5.2. MHOXkecTBEHHbIC PUCKH 0€30I1aCHOCTH

TpaguimonHbie yrpo3bl 0€30MaCHOCTH MOCTAaBOK HE(PTH U Tra3a JOMOIHSIIOTCS
HOBBIMH YS3BUMOCTSAMH B OOJIACTU DJIEKTPOIHEPIETUKU W KPUTHUECKU Ba)KHBIX
MuHepaioB. Kurait nomunupyet B nepepadotke 19 u3 20 cTparernyeckux MUHEpaIOB
COo cpenHe noneil peiHKa okono 70%, u Oojiee TOJOBHUHBI 3THX MHHEPAJIOB
MO/IBEPTAIOTCS SKCIOPTHBIM OTpaHUYCHUsIM. PacTyilive pucku U3MEHEHHUs KiuMmara
TaKke TPEOYIOT TMOBBIIMICHUS YCTOWYMBOCTH DHEPTrOCUCTEM K OKCTPEMaTbHBIM
MOTO/THBIM SIBJICHUSIM U KHOeparakam.

6. 3axiroueHnue

MupoBast sHepretuka 2026 Toma XapaktepusyeTcs (PpyHIaMEHTaJIbHOMN
Tpancdopmareit. Beryrmenue B "a1moxy anekTpuyecTBa’ MEHSIET CTPYKTYpPY CIpoca
U TeHEepalyu: BO30OHOBIISIEMbIE MCTOUHMKH OOTOHSIOT YroJib, aTOMHasi dHEpreTHuKa
nocturaer pexopaoB, a HMU-undpacTpykTypa CTaHOBUTCS HOBBIM JpaiiBepoM
notpebnenusi. DopmupoBanue "priHKa MOKymnatess" st HedTH, raza U TEXHOJOTHM
CO3ae€T BO3MOXHOCTH Ui HMIIOPTEPOB, HO TpeOyeT OCTOPOKHOCTH B
WHBECTUITMOHHOW TonuTuke. MHMpacTpyKTypHBIC BBI3OBBHI M PUCKH, CBS3aHHBIC C
KOHIIEHTpAIIMEH 1IeMoYeK MOCTaBOK KPUTUUECKUX MUHEPAJIOB, BHIJIBUTAIOT HA TMEPBBIM

TJ1aH BOIIPOCHI SHEPTETUYECKOM O€30MaCHOCTH U YCTOWYUBOCTHY CUCTEM. B 3T0i1 HOBOIA
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KOH(UTYpaIMu CTPAaHbl, HHBECTUPYIOIIHNE B PA3BUTHE CETEH, THOKOCTh T€HEPAINH U
TUBEPCUPUKAIMIO UCTOYHUKOB, MOTYYAOT CTPATETHIECKUAE TPEUMYIIECCTRA.
Cnucok aureparypsbl:
1. Cnpoc Ha D3IEKTPOIHEPrHi0 B MHpe Oymer pactu ObICTpee, 4eM B
npenpiaymiee aecsatuinerue — nporuo3 IEA // Finance.ua. — 9 ¢gespans 2026. — URL:
https://news.finance.ua/ru/spros-na-elektroenergiyu-v-mire-budet-rasti-bystree-chem-

v-predydushhee-desyatiletie-prognoz-iea

2. Crnpoc Ha >IEKTPOIHEPTUI0 B MUpe OyIeT pacTu B cpeaHeM Ha 3,6% 3a
rog B 2026-2030 romax // ®dunmapker. — 6 QeBpans 2026. — URL:
https://www.finmarket.ru/database/news/6556972

3. Tonm TtexHomormyeckux oOTKpbITUH 1o Bepcuu MIT u Times // PBK
TpeHnpl. — 12 (deBpans 2026. — URL:
https://trends.rbc.ru/trends/innovation/6981bd6¢c9a7947397¢c4cb038

4. 7 certainties about energy for this age of uncertainty // International
Energy Agency (IEA). — 18 STHBaps 2026. — URL:

https://www.iea.org/commentaries/7-certainties-about-energy-for-this-age-of-

uncertainty
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Cenenuss 00 aBrope(-ax): bawumosa Aviwam Opazeynviegna, Huowcenep
npoekmuozo omoena Hayuno-npouseoocmeenno2o yenmpa 60300HOBIAEMbIX
UCMOYHUKO8 IHEPULL.

Tocyoapcmeennuiii snepeemuueckuti uncmumym Typrkmenucmana.

Mapuwvi, Typxmenucman

«QHEPI'USA KAK ®PYHIAMEHTAJIBHASA KATET'OPUSA ®U3UKU: OT
3AKOHA COXPAHEHUSA K ®OPMAM SHEPI'MU B ITPUPOE»

AHHOTauMs: B crarbe paccMarpuBaeTCs IMOHATHE JHEPIUM KaK OJHOM H3
(GyHIaMEHTAJIbHBIX  KAaTeropudl  (QU3UYECKOM HayKu. AHAIM3UPYETCs  3aKOH
COXPAHEHHs] DHEPrud — YHHUBEPCAIbHBIA MPUHIUII, COIVIACHO KOTOPOMY 3HEpPTrus
M30JIMPOBAHHOM CUCTEMBI COXPAHSETCS BO BPEMEHHM M MOJKET JIUIIb MEPEXONHUTh U3
omHOM (opMbl B Jpyryro [citation:1; citation:6]. Ocoboe BHHUMaHHE YEIACTCS
paznuyHbIM (hOpMaM SHEPTUH: MEXAHUYECKOW (KMHETUYECKOM M MOTEHLUHAIBHON),
BHYTPEHHEM, JJIEKTPOMArHUTHOM, XUMHUYECKOW W saepHoM. lIpencrasineH BwiBOA
3aKOHA COXPAaHEHUS MEXaHMUYECKOM 3HEpPruH M3 BTOpPOro 3akoHa HbroTOHA, a Takxke
paccMOTpeHbl  (POPMYIHPOBKM 3aKOHa B TEpMOAMHAMHKE (MIEpBOE HAYaJIo),
ruponuHaMuke (ypaBHeHue bepHynnu) u snekrpoanHamuke (TeopeMa [loWiHTHHTA)
[citation:1; citation:4]. OOOCHOBBIBaeTCS CBSI3b 3aKOHA COXPAHEHHUS JIHEPTrUU C
OJHOPOJHOCTBIO BPEMEHM comlIacHO Teopeme HeEérep, a Takke paccMaTpUBarOTCs
OTPAaHUYCHMS] €ro MPUMEHUMOCTH B KBAaHTOBOM MEXaHHWKE M 0O0IIel Teopuu
OTHOCHUTENBHOCTH [citation:1; citation:6].

KuroueBble cj10Ba: SHEPrus, 3aKOH COXPAHEHUS SHEPruU, KHUHETHYECKas
SHEPrus, TMOTCHIMAIbHAS DJHEPrusi, MEXaHWYecKas »dHEpPrusi, IepBOe Hayajo
TepMOJMHAMUKHU, YypaBHeHue bepnymiu, tTeopema Hérep, siaepHas sHeprus,
BHYTPEHHSISI SHEPTUSL.

1. BBeieHne: moHsITHE JHEPTUH

DHeprusi sBIsETCS ONHOM U3 (yHIAMEHTAIBHBIX KaTeropuil (U3HKH,

Ba)KHEUIIIUM OTACJIOM COBPEMCHHOI'0 €CTECTBO3HAHMA, COCTABJIAIOIINM HE3BIONEMBII
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Ha Beka ()yH/IaMEHT, HAa KOTOPBIM MBI JIOJDKHBI OMUPATHCS, CTAPASICh BBISICHUTH CBSI3b
MEK]y SIBICHUSIMU OKpYXarolieil Hac mpuposl. COrIacHO ONPEACIICHUI0, SHEPTHUS —
ckajsipHasi (pu3nMyeckasi BEIMYMHA, SIBISIOIIAsCS (PyHKIMEW mapamMeTpoB CUCTEMbI U
XapaKTEepPU3yIollasi CIOCOOHOCTh CHCTEMBI COBEpIIaTh padoTy. DHEpruerd MOXKET
o0nanare HE TOJNBKO Marepus, HO W >Pup (B COBPEMEHHON TEPMHHOJIOTUU —
(bu3nYeCcKuil BaKyyM).

2. 3aK0H cOXpaHeHUsI JHEPIUH

2.1. ®yHjaaMeHTAJIbHBIA NPUHIUATL

3akOH COXpaHeHUsi HHepruu — (GyHAAMEHTAIBHBIM 3aKOH MPUPOJIHI,
YCTAHOBJICHHBIM SMIUPUYECKA U 3aKJIFOYAIOIIHAMCSA B TOM, YTO JJISI M30JIMPOBAHHOU
¢u3MYEeCKO CHCTEeMbl MOXET OBITh BBEJEHA CKalsgpHas (Qu3nyeckas BeIUMYMHA,
Ha3bIBa€Mas SHEPTUEH, KOTOpasi COXPAHSIETCS C TeUeHUEM BpeMeHH. [loCckonbKy 3TOT
3aKOH OTHOCHUTCS HE K KOHKPETHBIM SIBJICHHUSIM, a OTPa)KaeT OOIIYI0, TPUMEHUMYIO
BE3/I€ U BCEraa 3aKOHOMEPHOCTb, €r0 YacTO MMEHYIOT INPUHLUIIOM COXPaHEHUS
SHEPTHUH.

B pasnmuunbix pasgenax (U3MKM 1O HWCTOPUYECKUM MPUYMHAM 3aKOH
COXpaHEHHUs PHEPruu (POPMyIUPOBAJICS HE3aBUCHUMO, B CBSI3U C YEM OBLIM BBEACHBI
pa3IMYHbIE BUJIBI SHEPTUU. BO3MOXKEH 1epexol SJHEPruy U3 OJHOIO BUAA B APYrOM, HO
IIOJIHAs SHEPTUS CUCTEMBI, PaBHAsI CYMME OTJICJIbHBIX BUJIOB SHEPTHUM, COXPAHSIETCS.

2.2. Csa3b ¢ pyHAAMEHTAJIBLHBIMUA CHMMETPUSIMH

C Touku 3penust pyHgameHTadbHOM Pu3nkH, corimacHo Teopeme Hérep, 3akoH
COXpPAHEHUSI DHEPTrUM SBISECTCS CJIEACTBUEM OJHOPOAHOCTA BPEMEHH, TO €CTh
HE3aBHCUMOCTHU 3aKOHOB (DU3UKU OT MOMEHTA BPEMEHHU, B KOTOPBIM paccMaTpUBaETCS
cucreMa. B 3TOM CMBICIE 3aKOH COXPAHEHUS SHEPTUHU SIBISECTCS YHUBEPCAIBHBIM, TO
€CTh MPUCYLIUM CUCTEMaM CaMOM pa3HOUN PU3NYECKOI TPUPOIBI.

W3 marpanxeBa hopmannzma CiaenyeT, YTO €CIIH BPpeMsi OTHOPOTHO U (PYHKITHS
Jlarpan>ka He 3aBUCHUT SIBHO OT BPEMEHH, TO BEJTMUNHA

h=2%(dL/0q) qi—L

ABJISIETCS MHTETPAJIOM JBHKECHHS. DTa BEJIMYMHA 110 OMPEACIICHUIO HAa3bIBAETCS

DHEPTUEU CUCTEMBI.
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3. HacTHbIe (popMBbI 3aKOHA COXPAHEHUSI IHEPTUHU

3.1. Kitaccuueckass MexaHuKa

B HbIOTOHOBCKOM MexaHUKe (GOPMYJIMPYETCS YaCTHBIA Ccllydall — 3aKoH
COXPAHEHHsSI MEXAaHWYECKOW HDHEPTHM: IOJHASA MEXAHUYECKAs JHEPrus 3aMKHYTOMU
CUCTEMBI TE€JI, MEXKIY KOTOPBIMH JIEUCTBYIOT TOJBKO KOHCEPBATUBHBIEC CHUIIbI, OCTAETCS
nocTtosiHHOM. [Ipore roBops, mpu OTCYTCTBUM JIUCCUITATUBHBIX CHUJI (HampuMep, CHUII
TPEHUs1) MEXaHUYECKasl SHEPIHsl HE BO3HHMKAET U3 HUYETO M HE MOYKET WCUYE3HYTh B
HUKYJA.

3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPTHMH MOXKET OBbITh BBIBEAECH U3 BTOPOIO
3akoHa HproTtoHa. /I KOHCEPBAaTUBHOW CHCTEMBI, I7I€ BCE CUJIbI IOTCHIHAIBHBI U
MOTryT ObITh TipeacTaBieHbl B Buae F = —-VU(r), ypaBHeHUE ABMKEHUS IPUHUMAET BU/T
m dv/dt =—-VU(r). YMHOXas1 CKaJsipHO Ha CKOPOCTH U MpeoOpaszys, Moryyaem:

d/dt [mv?/2 + U(r)] =0

OTcroma HENMOCPEICTBEHHO CIIEAYET, UYTO BBIPAXKEHUE, CTOSIIEE MOJ 3HAKOM
muddepeHupoBaHusl 0 BPEMEHHU, COXPAHSETCA. DTO BBIPAXKEHHE M HA3bIBACTCS
MEXaHUYECKOW HEPIUEH MaTepUajJIbHOW TOYKH, TIE€ MEPBbIA YIEH — KUHETUYECKas
DHEPrusl, BTOPOM — MOTEHIHAIbHAS.

Kiraccuyeckum IpuMeEpoM CIPaBEIUIMBOCTH JTOI0 YTBEPXKACHUS SBIISIIOTCS
MPYKUHHBIN WM MaTeMaTUYECKUM MasTHUKH C TIPEHEOPEKUMO MaJIbIM 3aTyXaHUEM.
B cnyyae npy)XMHHOro MasTHHKAa B MpoOLEcce KoJeOaHUN MOTEHUHUaIbHAs YHEPrus
1e(OpMUPOBAHHOM NPYKHUHBI IEPEXOAUT B KHHETUYECKYIO SHEPTUIO I'py3a U 00paTHO.

3.2. Tepmoannamuka

B TepMoanHamuke 3aKkoH coxpaHeHus GopMyaupyeTcs B BHJIE TIEPBOTO Havada
TEPMOJAMHAMUKHU: MU3MEHEHUE BHYTPEHHEW JHEPTMU TEPMOAMHAMHYECKON CUCTEMBI
IIpH 1iepexozie €€ U3 OAHOTO COCTOSIHUS B IPYTrO€ paBHO CyMMe pa0OThl BHEIIHUX CHUII
HaJl CUCTEMOM M KOJIMYECTBA TEIUIOTHI, IEPEJAHHOIO CUCTEME, U HE 3aBUCUT OT
cnoco0a, KOTOPBIM OCYIIECTBIISIETCS ATOT Mepexo. AlbTepHaTuBHas (HOPMYIUPOBKA:
KOJIMYECTBO TEIUIOTHI, MOJYYEHHOE CHUCTEMOM, MIET HAa U3MEHEHHUE €€ BHYTPECHHEWU

SHEPTUU U COBEPIICHUE PAOOTHI MPOTHB BHEITHUX CHUJI.
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B maremaruueckoit popme: Q = AU + A, rne Q — konuuecTBo TemnoTsl, AU —
M3MEHEHUE BHYTPEHHEH sHepruu, A — paboTa CUCTEMbI IPOTUB BHEIIHUX CHJL.

3aKOH COXpAHEHUs SHEPIMM, B YaCTHOCTH, YTBEPXKAACT, YTO HE CYIIECTBYET
BEUHBIX JBUTAaTeliedl NEpBOTO poja, TO €CTh HEBO3MOXKHBI TaKHE MPOLECCHI,
€IMHCTBEHHBIM PE3YJIBTaTOM KOTOPBIX OBLJIO OBl MPOM3BOJCTBO PabOThl 0€3 KaKUX-
a100 U3MEHEHUM B IPYTUX TeJax.

3.3. 'mapoaunamuka

B ruzponMHaMuKe UACANbHOW JKMIKOCTHM 3aKOH COXPAaHEHUS OJHEPIHH
TPAAUIIMOHHO (OopMynHUpyeTcsl B BHJIE ypaBHEHUs bepHymiu: BAOIL JHMHHUI TOKa
0CTaéTcsi MOCTOSIHHOM cyMMma v?/2 + w + gz = const, /i€ V — CKOPOCTb T€UEHUS, W —
yZAeNbHas SHTAJIBIINSA, g — YCKOPEHHE CBOOOIHOTO MaJICHUsl, Z — BbBICOTA.

3.4. DiIeKTPOAMHAMMKA

B snexkTpoaMHaMHKe 3aKOH COXPAHEHMSI JHEPTUMU  BBIPAXXKAeTCsl TEOPEMOM
[loitHTHHTa, yCcTaHABIMBAIOLIEH OaaHC SHEPTUU IEKTPOMArHUTHOTO TOJIS.

4. SinepHasi JHeprus

OcoObIM BUIOM 3HEPTUH SBISIETCS IIEPHAst SHEPTHsl, BRICBOOOXKAaeMast U3 siipa
— LEHTPAJIBHOM YaCTH aTOMOB, COCTOSIIIEN U3 MPOTOHOB U HEUTPOHOB. McTOuHMKOM
9TOM SHEPIUU MOTYT SBIATHCS JBa (U3WYECKUX Ipoliecca: JeJIeHHe, Koraa siapa
aTOMOB PacCIIaJlal0TCsl HA HECKOJIBKO YacTeM, U CUHTE3, KOT/A SIIpa CIIMBAOTCS BMECTE.

SnepHoe neneHue — 3TO peakius, B X0A€ KOTOPOU AP0 aTOMa PacIlEIUIIeTCs
Ha JiBa WK 00Jiee MEHBIIMX SApa, MPU 3TOM IPOUCXOAUT BHICBOOOKICHUE SHEPTHUHU.
Hanpumep, snpo atoma ypana-235, npu NOoNagaHuy B HETO HEUTPOHA, PACHIEIUIAETCS
Ha sSApo Oapus U SIpo KPUIITOHA U €UIE JIBAa WM TPU HEUTPOHA. DTH TOMOJHUTEIbHbIE
HEUTPOHBI COYHAPSIIOTCS C JIPYTMMHU HaxXONAIIMMHUCS BOKpPYT siapaMu ypaHa-235,
KOTOpbIE TaKXe pAaCHICIUIAIOTCS M TOPOXKIAIOT JIOMOJIHUTEIbHbIE HEHUTPOHBI C
3pdeKToM MHOTOKPAaTHOTO YBEJIMYEHHUS, B pe3yJbTare Yero 3a IO CEKYHIbI
dbopMupyeTcs IeTHasi peaKIusl.

Kaxxnpiii pa3 Takas peakuusi CONMPOBOXKIAETCA BHICBOOOXKICHUEM YHEPTUU B

BHUAC TCIUIa W H3JTYyUCHUA. HOI[O6HO TOMY, KaK JUJIA IIOJIYYCHUA OJJICKTPOIHCPIUU
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UCIIOIB3YETCSA TEIUIO OT UCKOMAEMBIX BUIOB TOIUIMBA, HA AaTOMHOM AJIEKTPOCTAHIIMU
ATa TEIJIOBAas SHEPTUsI MOKET ObITh MPEOOpPa30BaHa B IIEKTPOIHEPTHIO.

SlnepHas oHeprusi SBISIETCS  HU3KOYIJIEPOAHBIM  HMCTOYHHMKOM DHEPIUH,
MIOCKOJIbKY, B OTJIMYUE OT DJIEKTPOCTAHIIUN, padOTaIOUX Ha yriie, HehTenpoayKTax
WIM TIPUPOJHOM Ta3e, aTOMHBIC OJJIEKTPOCTAHIIMM BO BpeMs CBOEH pabOThI
npakTrudecku He npou3Bogar COx.

5. 'paHuIbI IPUMEHUMOCTH 3aKOHA COXPAHEHMS IJHEPTUHU

HecMoTpss Ha yHUBEPCATbHOCTh 3aKOHA COXPAHEHUS JHEPIUH, CYIIECCTBYIOT
TPaHUIBl €70 TPUMEHUMOCTH. B KBaHTOBON MEXaHUKE MPUHIIUI HEOMPEICTECHHOCTH
I'eiizenOepra nomyckaeT KpaTKOBPEMEHHBIC HAPYIICHUSI 3aKOHA COXPaHEHUS YHEPTUHU
Ha BenuunHy AE ~ h/At.

B oOmieit Teopur OTHOCUTEIBHOCTH, IJI€ HET aOCONIOTHOTO BPEMEHHU, 3aKOH
COXPaHEHUs YPHEPTUU B MIPUBBIUHOMN (hopMe TakKe He BbINIONHsIeTCs. Ha BO3MOXKHOCTH
HECOXpaHEHUs SHEPTUH YKa3bIBAJIM MHOTHE Bbifatomuecs Gusuku, Bkiatodas H. bopa,
JI. JJanmay u H.A. Ko3bipesa.

OTKpBITHE TEMHOM SHEpruu, coctapisitomieii okoso 70% maccel BceneHHoi,
TaK)X€ CTaBUT HOBBIE BOIMPOCHI mepen (PyHIaMEHTaIbHBIM 3aKOHOM COXpPaHEHUSs
SHEPIUH.

6. 3axuroueHue

DHeprus Kak GyHIaMeHTaIbHasE KaTeropusi (GU3UKU MPOSIBIASETCS B PA3IMUHBIX
dhopmMax — MEXaHUYECKOM, TEIIOBOM, AIEKTPOMArHUTHOM, XUMHUYECKON U SISPHOM.
3aKOH COXpaHEHUs DJHEPruH, SBISASICh CJEICTBUEM OJHOPOJHOCTH BpPEMEHH,
COCTaBJISIET OCHOBY COBPEMEHHOIO €CTeCTBO3HaHUs. [loHMMaHMe pa3iuuHbIX (HOopM
SHEPrUU M 3aKOHOB HMX B3aUMOIPEBPALICHUS MMEET KIIOUYEBOE 3HAUCHHUE KakK Uit
dbyHIaMEHTAIPHOM HayKM, TaK W JUIi TPAKTUUYECKUX MPUIOKEHUHM — OT
TEPMOJUHAMUKH JI0 SAECPHOU dHepreTuku. [Ipu a3TOoM coBpeMeHHas (pu3nka nmpu3Haer,
YTO 3aKOH COXPAHEHHSI YHEPTHMH MMEET IpaHUllbl MPUMEHHMOCTH, 32 KOTOPBHIMH (B

KBAaHTOBOM MEXaHUKE U KOCMOJ'IOFI/II/I) MOT'YT ﬂeﬁCTBOBaTB HHBIC 3aKOHOMEPHOCTH.
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Caenenus 00 aBrope(-ax): Hypsiesa I ynua, npenooasamens.
Tocyoapcmeennwiii snepeemuyveckuti uncmumym Typrkmenucmana.

Mapuwi, Typxmenucman

«BHEJIPEHUE COBPEMEHHBIX IU®POBBIX TEXHOJIOT' U1 B
PEJIEVHYIO 3AIIIUTY U ABTOMATUKY JIMHUI
JIEKTPOIEPEJIAUN»

AHHoTanus: B cratbe paccMaTpuBaroTCs akTyalbHbIC HAIPABICHUS BHEIPCHUS
IU(PPOBBIX TEXHOJOTUN B CUCTEMBI pesieiiHON 3amuThl U aBroMaTuku (P3A) nuHuit
ANIeKTpoIepeau. AHAIU3UPYETCS apXUTEKTypa HU(POBBIX MOACTAHLUNA HA OCHOBE
craggapra MOK 61850, oOecneunBaromiasi mepexoj, OT TPAaJAULMOHHBIX MEIHBIX
CBsI3el K BBICOKOCKOPOCTHBIM OITOBOJIOKOHHBIM CETSIM Iepeaadyu JaHHbIX [citation:1;
citation:5]. Ocoboe BHMMaHUE YAENAETCS KIIOYEBBIM TEXHOJOTMUYECKUM pPELICHUSIM:
MPUMEHEHUIO JIIEKTPOHHBIX TpPaHC(HOPMATOPOB U YCTPOHCTB CONPSDKEHUS C
udpoBbiM BbixogoM (Merging Units), ucnons3oBanuio mnpotokosoB GOOSE s
oOMeHa auckpeTHbIMU curHasiamu 1 SV (Sampled Values) nis nepegaun MrHOBEHHBIX
3HAYEHUN TOKOB W HamNpsDKEHUM [citation:2; citation:5; citation:6]. IlpencraBieHs
HOBBIE METOJbl 3aIMUTHI JMHUM, BKJIIOUAsi JIOTUYECKYIO CEJIEKTUBHOCTh Ha OCHOBE
oOMeHa OJOKHMPYIOIMMH CUTHAJIAMU MEXY MOJICTAHIIUSAMH, a TaKKe IKOHOMUYHBIC
CXEMBI PE3EpPBUPOBAHUS C UCIIOJIb30BAHUEM AJIBTEPHATUBHBIX HICTOUHUKOB JJAHHBIX 110
crangapry MOK 61850 [citation:2; citation:6]. OtaenbHO paccMarpuBaeTcs
MEPCIIEKTUBHOE HAIpaBlIeHHEe — BUpTyaJu3auus (yHKIUM 3amuThl (Siprotec V),
MO3BOJISAIONIAsT KOHCOIUAUPOBATH 10 60 yCTPOICTB HAa OHOM CEpPBEPE C COKPAIICHUEM
KaluTaJbHbIX 3aTpar 10 25%. OO0O0CHOBBIBa€TCS BBIBOJ O TOM, YTO LH(pOBas
TpaHchopmanust P3A  moBbllIaeT HaAEKHOCTb, THOKOCTh U SKOHOMHUYECKYIO
3¢ HEKTUBHOCTD IKCIUTyaTaIlUU JTHHUHN 3JIEKTPOTICPEIaUn.

KuroueBble ciioBa: nudpoBasi MOJACTAaHLMSA, peleiHas 3aluTa, aBTOMAaTHKa,
muaun dekrponepenaun, MOK 61850, GOOSE, Sampled Values, norunueckas

CEJIeKTUBHOCTb, BUpTyanu3anus, Merging Unit.
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1. BBenenue

B pamkax mo0anbHOU 1U(POBHU3AIMH JIEKTPOIHEPTETUKH 0CO00€ BHHUMAHUE
yAeNsSIeTCsl MOJIEPHU3ALUA CUCTEM peJieiiHOM 3ammThl U aBroMatuku (P3A) nunuit
aneKTpornepenadn. TpaaulMOHHBIE PELIEHUS C MPUMEHEHHEM MEIHBIX Kabenel u
KECTKMX JIOTMUECKUX CBA3EH yYCTYMalT MECTO UHUQPPOBBIM  TEXHOJOTHSIM,
OazupyromumMcs Ha MexayHapogHoM crtannapte MOK 61850 [citation:1; citation:9].
KnroueBast 3amada BHeIpEeHHs] — TOBBIIICHHE HAJEKHOCTH, OBICTPOACUCTBUSA U
HaAOJI0AAEMOCTH 3alIUT MPU OJHOBPEMEHHOM CHUKXEHHUH KCIUTyaTallMOHHBIX 3aTpar
[citation:2; citation:5].

2. Apxurexkrypa uugposbix cucrem P3A

2.1. Crangapt MOK 61850 kak ocHOBa MHTerpaunu

OCHOBOM  COBpPEMEHHBIX peEmIeHUuH caykuT cranmaptr MOK 61850,
OTIpEETAIOUIIA e/IMHBIC MIPOTOKOJIBI oOMeHa JAHHBIMH, dbopmatsl
KOH(UTYypaIMOHHBIX (halijioB U MOJeIn 00OpydOBaHUS Ha MOJCTAHIMHU [citation:];
citation:3]. BHeapeHue cTaHmapTa MO3BOJSET PEANM30BaTh TPEXYPOBHEBYIO
apXUTEKTYpPY: YPOBEHb MpoOIlecca (IaTYMKU U UCTIOTHUTEIIbHBIE MEXaHU3MBbI ), YPOBEHb
MpUCOEAUHEHUs! (TEPMUHAIIBI 3aI1IUT) U CTaHIMOHHBIN ypoBeHb (ACY TII) [citation:S5;
citation:9].

2.2. OungpoBKa aHAJIOTOBbIX CUTHAJIOB

KitoueBbIM  31€MeHTOM 1UGPOBOM MOJACTAHLUMU CTAHOBSTCS YCTpOMCTBa
conpspkeHus ¢ 1udpoBsiM BbixosioM — Merging Units (MU), koTopsie ipeoOpa3yroT
aHAJIOTOBBIC CHUTHAJIBI OT TPAJAWIIMOHHBIX TPaHC(HOPMATOPOB TOKA M HAIPSIKCHUS B
uudpoBbie nakeThl JaHHBIX (popmara Sampled Values (SV) B coorBerctBun ¢ MOK
61850-9-2 [citation:2; citation:5]. DTo MO3BOJIAET NIEpPeaaBaTh MTHOBCHHBIC 3HAYCHHUS
TOKOB ¥ HaITPSIKCHUH 1O ONITOBOJIOKOHHBIM JIMHHSIM CBSI3H, UCKITIOYAs TaJIbBAHUYECKHC
CBSI3M M CHIDKAsl PUCK DJICKTPOMArHUTHBIX TTIOMEX.

2.3. Iporoxkoa GOOSE njs 0b1CTPOro 00MeHa TUCKPETHBIMUA CUTHAJIAMU

Jis mepemaun IUCKPETHBIX CHUTHAJIOB (ITyCK, OJOKUPOBKA, OTKIIIOYCHHE)
npumensiercs mporokodl GOOSE (Generic Object-Oriented Substation Event),

00€eCIIeunBAOIINIi BHICOKOCKOPOCTHYIO MHOTO3IPECHYIO0 PAaCCBUIKY COOOLICHUH MO
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JIOKaJTHbHOUW CETH MOACTAHIMU [citation:6; citation:7]. DTO MO3BONSIET OTKA3aThCS OT
TBICAY METPOB KOHTPOJIbHBIX KaOejaedl M peanu3oBaTh CJIOXKHBIC JIOTUYECKHUE
3aBUCUMOCTHU MEXIY YCTPONUCTBAMU 0€3 JOTOTHUTEIbHBIX PEJICHHBIX IeneH.

3. HoBble MeTOABbI 321U THI JIMHUM

3.1. Jlornyeckasi 3amurta Junuu (JI3JI)

[IpumeHenne UUQPPOBBIX KaHAJOB CBA3M MEXKIY MOJCTAHIUAMH OTKpPHIBAET
BO3MOKHOCTb PEATU3AIUU JIOTUYECKOM 3alUThl TUHUU. [[pUHIIMT OCHOBaH Ha OOMEHE
ONIOKMPYIOIIMMH CUTHAJaMU MEX]y TEepMUHAJIaMU CMEXKHBIX MOACTaHIUN: MpU
MOBPEXKJIECHUU Ha HIWKECTOsAEeH JUHUU (OPMUPYETCS CHUTHANI, OJIOKHPYIOIIUMA
YCKOPEHHOE OTKJIIOUCHHE BBIIECTOAIICH 3allUThl. IJTO TMO3BOJISIET OOECIEYUTH
CEJICKTUBHOCTh C MUHUMAJbHBIMU Bbliepxkkamu BpemeHu (0,1-0,2 ¢) 6e3 ciloxHbIX
CTYII€HYATHIX COTJIACOBAHUM.

[lepenaya cUrHamIoOB MOMKET OCYIIECTBISATHCA TPEMs CIOCOOAMH: C JIBOMHBIM
npeoOpazoBaHueM  (4epe3  YCTPOWMCTBO  COMPSDKEHUs), C  OJHOKPATHBIM
npeodpazoBaHreM Ui 0e3 mpeodpazoBanus npu nosHou nopaepxke GOOSE o6oumu
TepMUHATIaAMHU.

3.2. JKOHOMHUYHBIE CXeMbI pe3epBHPOBAHUS

CoBpeMeHHbIE  UCCJIENOBaHUS  MNPEIIaraloT  3KOHOMHUYHBIE  CXEMBI
pEe3epBUPOBAHUS Ha OCHOBE IU(PPOBBIX TEXHOJIOTH, HE TpeOyromue TyOIupoBaHUs
BCEro KomIuiekTa obopynoBaHus. Kaxmoe yctpoiictBo compsbkenuss (MU) moxer
pe3epBUpOBaThL COCEQHEE, a 3alllUuTa AaBTOMATUYECKH [MEpPEKIIOYAeTCs  Ha
aJbTEPHATUBHBIN MOTOK JAHHBIX MPHU OTKa3€ OCHOBHOTO MCTOYHMKA. ITO TMO3BOJISET
MOBBICUThH HAJIC)KHOCTh 0€3 YBEIMUYEHHUSI KOJTMYECTBA YCTPOMCTB, UTO OCOOCHHO BaXKHO
JUTSL pacIpeIeNIUTENIbHBIX CETEN CPEAHETrO HANIPSIKEHUS.

4. UnTerpanusi ¢ HU(PPOBLIMH NOACTAHUUAMH

OmnwiT peanuzanuu UpoBeIX noacTannui (Hanpumep, Thuy Nguyen 220 kB
Bo Beername, mpoektei [IAO  «l'umporomeHHedTerasz») JIeMOHCTPUPYET
3HAQUUTEJILHOE COKpallleHue MeAHbIX Kabenei (mo 80%), ymeHbIIEHHE TUIONIAgu
KaOeIbHBIX KaHAJIOB M TOBBIIICHUE ITOMEXO3AIIUIICHHOCTH [citation:1; citation:5].

HpI/IMCHCHI/Ie HNCHTPAIU30BAHHBIX HMHTCIUICKTYAJIbHBIX OJICKTPOHHBIX YCTpOﬁCTB
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(IIMDY) mo3BomsieT co3maTh MacHITaOMPyeMbIe CUCTEMBI C THOKOW KOH(pHTyparmei
(byHKIHIA.

S. Bupryaau3auus pyHKIUN 3alIUThI

[IpopeiBHEIM HanpasieHueM 2026 rona CTaHOBHUTCS BUPTyalIH3alus (PyHKIIMA
peneriHoil 3amuTel. Kommanusi Siemens mnpeacraBuiia peuieHue Siprotec V, rae
(YHKIMK 3allUThl W YNPABICHUSA BBINOJHIIOTCA MPOTPAaMMHO Ha CEPBEPHOM
000pyI0BaHUU BMECTO CHEUATH3NPOBAHHBIX TEPMHUHAJIOB.

[IpeumyiiecTBa BUPTyaIU3aUU:

. Konconumanus 10 60 BUPTyaJIbHBIX YCTPOMCTB HA OJTHOM CEPBEPE;

. CokpalieHue KanuTanbHbIX 3aTpar 10 25%;

. VMeHbIIIeHHE TUIoNaau noMenmeHuii Ha 45%;

. Cuamxenne ymepogHoro ciega Ha 50% 3a cyeT OTKasa OT MEIHBIX
KaOeJiew;

. Bo3moxHOCTB 1TM(POBOro TECTUPOBAHUS 0 BBOJA B DKCILTyaTaIlHIo;

. [lenTtpann3oBaHHOE€ OOHOBJIEHHE MPOrPAaMMHOTO oOecreueHust 0e3

3aMEHBI YCTPOMCTB.

Bupryanuzanus oTKpbIBaeT MyTh K pa3MEIICHUIO allTOPUTMOB UCKYCCTBEHHOTO
MHTEJUIEKTa HEMOCPEACTBEHHO HA IMOACTAHLMSIX I NMPEAUKTUBHON AHAIUTHKU H
PAHHETO BBISABICHUS aHOMAJIUH.

6. BHenpeHue oNITHYECKUX KAHAJIOB CBSI3H

Hns  nmuddepennmanbHo-Gha3HbIX  3alUT JUHUW BaXXKHBIM  HaIlpaBICHUEM
CTAHOBUTCS 3aMEHA BBICOKOUACTOTHBIX KaHAJIOB IO MPOBOJAM JIMHUM HA ONTHYECKUE
KaHalibl CBsI3M. ONBIT 3KCIUTyaTalud TEPMUHAIOB ¢ nojaepxkkorn MOK 61850 u
ONTUYECKUM HHTEpPericoM AeMOHCTpUpYET Oojiee BHICOKYIO HAIEKHOCTh MEpeaadn
MH(}OpMAaIKU ¥ TOYHOCTh ONIPEICTICHUSI MecTa TOBpEkAeHUs (10 3% OT IJTMHBI JTMHUH )
[citation:4; citation:8].

7. 3aki04eHne

Buenpenue coBpeMEHHBIX LU(PPOBBIX TEXHOJIOTHUH B peEICHHYIO 3allUTy |

ABTOMATHUKY JIMHUM JIEKTPOIIepEaadn 00eCIIeUnBAET:
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1. [lepexon oT MeaHbIX KaOenel K ONTOBOJIOKOHHBIM CETSIM C MPOTOKOJIAMU
MDO3K 61850 (GOOSE, SV);

2. Peanu3zanuio HOBBIX aJrOPUTMOB 3AILUTHI (JOTHYECKAs! CEIEKTUBHOCTb,
AKOHOMHUYHOE PEe3E€pPBUPOBAHME);

3. CoxkpallleHue KaluTaldbHBIX M SKCIUTyaTal[MOHHBIX 3arpar Osaropaps

BUPTYyaIu3aiuy GpyHKIHI;

4.  TloBbllieHHE HAAEKHOCTH M TOYHOCTU 3a c4eT HU(POBOHl 00pabOTKU
CHTHAJIOB;
5. HHTerpammro ¢ CHCTeMaMu MOHUTOPUHTA U UCKYCCTBEHHOTO MHTEIIJICKTA

I IPETMKTUBHOM aHATTUTHKHY.

[Mudposas Tpanchopmarus P3A sBisieTCs! KIHOUEBBIM JIEMEHTOM MOCTPOEHUS
MHTEIJIEKTyalbHbIX ANekTpudeckux cerei (Smart Grid) m obecrneueHust HaIEKHOTO
ANIEKTPOCHAOKEHUS NOTpeOUTedel B YCIOBUSX pPOCTa HArpy30K W HMHTETpaluu
BO300HOBIISIEMOM SHEPTETUKH.
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Caenenus 00 aBrope(-ax): [ bLivi0xcos 1., npenooasamens,
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Tocyoapcmeennviii s3nepeemuyeckuti uncmumym Typkmenucmana

2. Mapwi, Typxmenucman

«[MPUHIIUIBI ®YHKIITUOHUPOBAHUS 1 HACTPOMKHA
JTAD®DEPEHIIMAJTBHOM TOKOBOM 3AIIIUTHI CUJIOBBIX
TPAHC®OPMATOPOB PA3JIMYHOI MOIITHOCTH»

AnHoTamusi: BBenenue B mnpuHUUIBl (QyHKUMOHUpOBaHUS AU epeHInaaIbHOMN
TOKOBOM 3aIllUThl CHUJIOBBIX TPaHC(HOPMATOPOB TMO3BOJISIET MOHATH MEXaHU3MBI
oOecredeHus: HaJSKHOCTH KITIOUEBBIX y3JI0B SHEProcHCcTeMbl. [laHHBINA BUJ 3alIUTHI
OCHOBaH Ha CpPaBHEHUM TOKOB, MPOTEKAIOIIUX Yepe3 MEPBUYHYIO U BTOPUYHYIO
OOMOTKH 3alUIaeMoro o0bekTa. B HopManbHOM pexkrMe paboThl U MPU BHEIITHUX
KOPOTKHX 3aMBIKaHUSX BEKTOpPHAs CyMMa TOKOB, BXOSIIUX B 30HY 3allUTHl U
BBIXO/SIIIMX U3 HEE, TEOPETUUYECKHU JI0JKHA OBbITh paBHA Hym0. OAHAKO HA MPAaKTHUKE
BO3HHMKAIOT TOKM HeOanaHca, OOYCIOBJICHHbIE pPAa3IMYHBIMU KO3(PPUIHUEHTAMU
TpaHchopMaIi U3MEPUTEIBHBIX TpaHC(HOPMATOPOB TOKA U TOKOM HAMArHUYHUBAHUS
cuwiioBoro arperara. COBpeMEHHbIE MHUKPOIPOIIECCOPHBIE YCTPOMCTBAa MO3BOJISIOT
KOMIIEHCUPOBaTh 3T TOTPEIIHOCTH MPOTPAMMHBIMH METOIaMH, OOecreunBas
BBICOKYIO CEJIEKTUBHOCTb U OBICTPOACHCTBHE.

Kuarwuesble cioBa: nuddepeHimanbaas 3anmra, TpaHcpopmarop, TOK HebalaHca,
peneiiHass  3alIMTa, YCTaBKa, TOPMOXKCHHE, TapMOHWKA, HaMarHMYWBaHUE,
CEJICKTUBHOCTb, KOPOTKO€ 3aMbIKaHHE, aBTOMAaTHWKa, JHEProcUcTemMa, OOMOTKa,
BBIPaBHHUBAHNE, OCIIMIUIOTPaMMa.

OcHoBHOM du3ndeckuit mpuHIUI 1udGepeHnnansHOM 3amuTh 6a3upyercs Ha
nepBoM 3akoHe Kupxroda, mpMeHEeHHOM K 30He, OTpaHUuYeHHOM TpaHchopMaTopaMu
Toka. [Ipy BO3HWKHOBEHWU BHYTPEHHETO MOBPEXKIEHHUS, TAKOTO KaK MEKBUTKOBOE
3aMbIKaHUE WU TpPoOON Ha 3eMiIt0 BHYTpU Oaka, OanaHC TOKOB HApyIIaeTCs.

Pa3HOCTHBI TOK, NPOXOAALIMK Yepe3 HCIOJHUTENbHBIA OPraH 3alllUThl, PE3KO
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BO3pacTaeT W TMPEBBIIIACT 3aJaHHYI0 YCTaBKy cpabaTbiBaHHs. OTO MPHUBOIUT K
HEMEJIEHHOMY (POPMHUPOBAHUIO KOMaH]Ibl Ha OTKJIFOYEHHME BBIKIIIOYATEIEH CO BCEX
CTOPOH TpaHchopmaropa i JOKaJW3auuud aBapuu. D(PPEKTUBHOCTb CHUCTEMBI
HaIpsAMYI0 3aBUCUT OT TOYHOCTH BBIPABHUBAHMS BTOPUYHBIX TOKOB M HAJIEKHOCTH
QJITOPUTMOB OJIOKMPOBKHU IIPH MEPEXOIHBIX IIPOLIECCaX.

HacTtpoiika 3amuTsl TpaHC(OPMATOPOB Pa3IMYHON MOIIHOCTH TpedyeT ydera
Ipynnbl COENUHEHUsT 0OMOTOK, KOTOpasi BHOCHUT (Pa3oBBIA CIBUT MEXKIY TOKAMH
pa3HBIX CTOPOH. B cTapbIX 3J€KTpOMEXaHUUECKUX PelIe 111 KOMIIEHCAUH CABUTa (a3
HCIIOJIb30BAJINCh  CIELUAJbHBIE CXEMbl COEJUHEHUS BTOPUYHBIX OOMOTOK
TpaHc(OpMaTOpPOB TOKA, HANpUMEpP, TPEYrOJbHUK U 3Be3ga. B cOBpeMEHHBIX
nu(pOBbIX TepMHUHAIAX (Pa30BBIA CABUI KOMIIEHCUPYETCS MaTEMaTHYECKH IyTEM
MaTpUYHBIX TPe0Opa30BaHUl BEKTOPOB TOKA BHYTPU KOHTpoJLIepa. BaxHbIM 3TanomM
HACTPOMKU SBJISIETCS MPABUIIbHOE 3a/laHuE KO3(PPHUIIEHTOB BbIpPABHUBAHUS, KOTOPBIE
OPUBOJAT TOKM C Ppa3HbIX CTOPOH K €IMHOMY Oa3suCHOMY 3HAY€HHIO,
COOTBETCTBYIOIIEMY HOMHHAJIBHOM MOIIHOCTH TpaHcpopMaTopa. DTO IMO3BOJISET
3aIMTE KOPPEKTHO CpPAaBHUBATH BEJIMYMHBI JaKE IPU 3HAYUTEIILHOW pPa3HUIE
IIEPBUYHBIX HAIPSIKEHUMN.

OpHOM W3 TJaBHBIX CIOXHOCTEW TpH HIKCIUTyatanuu AuddepeHnaibHOn
3alUTHl SBISAIOTCA OpPOCKM TOKAa HaMarHMYMBAaHUSA, BO3HUKAIOIIME B MOMEHT
BKJIFOUEHUS TpaHChopMaTopa o1 HanpsKeHHe. ITOT TOK IO CBOEH MPUPOJIE SABIIAETCS
OJHOCTOPOHHUM M BOCIIPUHUMAETCS 3aIlMTOW KaK BHYTPEHHEE MOBPEXKICHHUE, YTO
MOKET TMPUBECTU K JIOKHOMY cpalarbiBaHuio. JlJis TpenoTBpalleHUs] TaKUX
MHUUJEHTOB B aJITOPUTMbl HACTPOMKH 3akjabIBaeTcsi OJOKMPOBKA IO BTOPOM
rapMOHMKE, KOTOpasl XapaKTepHA UMEHHO Il pEKUMa BKIIFOYEHUS HA XOJIOCTOM XOI.

3aki0oueHue

B 3akimoueHue ciaemyer OTMETUTh, 4yTO AudepeHnnanbHas TOKOBas 3alluTa
OCTaeTCsl CaMbIM HaJIEKHBIM M OBICTPOAEHUCTBYIOIIMM CPEICTBOM 3aIMTHI CHUJIOBBIX
TpaHc(OpMaTOPOB OT BHYTPEHHHUX MOBpEeXAeHHUI. Pa3zButre MHUKpPOIPOIIECCOPHOM
TEXHUKU IIO3BOJIMJIO BHEAPUTH CIOKHBIC aJITOPUTMBl AJAlTUBHOW HACTPOWKH,

KOTOpPbIC MHHUMU3HUPYIOT BJIIHAHHUC YCITIOBCYCCKOI'O (baKTOpa H TCXHUYCCKHX
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HCCOBCPIICHCTB U3MCPUTCIIbHBIX ueneﬁ. ITocTostnHOE COBCPUHICHCTBOBAHHUEC MCTO/10B

aHanu3a (popMbl KPUBOM TOKa oOecrieunBaeT OeCpeleICHTHYIO CEJIEKTUBHOCTD TaXKe

B CaMbIX CJIOKHBIX IICPCXOOHBIX PCKHNMaAX. Byzlymee ATOM TEXHOJOTHM CBS3aHO C

TanbHENIIeH MUGpOoBU3aMEeH M MEPEX00M Ha MPOTOKOJBI MEpenayd JaHHBIX TI0

CTaHOapTy Me}KﬂYHaPOHHOﬁ 3JI€KTpOT€XHH‘I€CKOﬁ KOMHCCHH, YTO VYIIPOCTHUT

AllIIapaTHYI0 pCajin3aluio U ITOBLICUT HAJICKKHOCTD BCEH OHCPTOCUCTCMBI.
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2. Mapwi, Typxmenucman

«IIEPCIHEKTUBBI PA3BUTHS BOJIOPOJHOM SHEPTETUKHU KAK
IKOJIOI'MYECKHA YUCTOI'O TOIIVIMBA BYAYIIEI'O»

AHHOTauus: BBeneHne B TEMATUKy BOJIOPOIHOM SHEPTETHUKH OTKPBIBAET IIMPOKHE
TOPU30HTHI JIs1 TpaHC(OopMalMi MUPOBOM TOIJIMBHOM CHCTEMBI B CTOPOHY IOJHOM
AexapOOHMU3AMH. DTOT XUMUYECKUN 2JIEMEHT pacCMaTPUBAETCS KaK YHUBEPCAJIbHBIN
SHEPTrOHOCHUTEIIb, CIOCOOHBIN 3aMEHUTh UCKOIIAEMBIE PECYPCHI B CAMBIX 3HEPIOEMKHUX
oTpaciiaxX MpoMbIlUIeHHOCTU. [lepexon Ha BOIOpoJ OOYCIIOBIEH HEOOXOAUMOCTBIO
CHID)KEHHUSI BBIOPOCOB MAPHUKOBBIX I'a30B U IOUCKA aJbTEPHATUB TPAJULUOHHOMY
YIIIEBOAOPOIHOMY CHIPBIO. COBPEMEHHBIE TEXHOJIOTUH ITO3BOJISIOT PACCMATPUBATH €I0
HE MPOCTO KaK JIOTIOJIHEHUE K AIIEKTPU(PUKALIUNY, @ KAK CAMOCTOSITEIIbHBIA U MOLTHBIN
MHCTPYMEHT IJ100aJIbHOTO 3HEPreTUYECKOT0 NEpexoa.

KuroueBble ci10Ba: sHEpreTHKa, BOJOPO/, IKOJIOTHS, TOIJIMBO, TEXHOJIOTHH, OyayIIee,
nexapOOHM3AIMsl, AJIEKTPOJIU3, TPAHCIOPT, pPECypChbl, WHHOBAIMM, KJIUMAaT,
MIPOMBIIIEHHOCTh, 0€3011aCHOCTh, SKOHOMHUKA.

Bogopon o6magaer yHHUKaldbHBIMH — (PU3MKO-XMMHYECKHMHU CBOMCTBaMH,
KOTOpbIE JENIal0T €ro HAEaJbHbIM KaHIUWJATOM Ha poJib TorumBa Oyayuiero. OH
XapaKTEPU3YETCSl YPE3BbIUANHO BBHICOKOW YAEIBbHOW TEIUIOTOM CrOPAaHUsS HA €AUHUILY
Macchl, MPEBOCXO/s MO 3TOMY IOKa3aTeNi0 MPUPOAHBIA ra3 u OeHszuH. Ilpu ero
MCIIOJIb30BAaHUU B TOIUIMBHBIX 3JIEMEHTaX €IUHCTBEHHBIM MOOOYHBIM IMPOAYKTOM
ABIIIETCS YMCTasl JTUCTUJUIMPOBAHHAs BOJA, UYTO UCKIIIOYAET 3arpsi3HEHNE aTMOC(EPBI.
Takue XapakTepUCTHKHA NO3BOJIAIOT HMHTETPUPOBATH BOJOPOJHBIE TEXHOJOTHHM B
rOpPOJICKYIO cpenly 0e3 puckKa sl 310pOBbsl HACEJIICHUS U SKOJIOTUU.

Pa3Butre MHPPACTPYKTYpHl ISl IPOU3BOJCTBA 3€JIEHOTO BOAOPOJA SIBIISETCS

KJIFOUEBBIM 3TAaoM B (POPMUPOBAHUHU YCTOMUMBOIO IHEPreTHUYECKOTo JaHAmadTa.
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DJEeKTpoAu3 BOABI C HCIONB30BAHUEM H30BITOUHOM JHEPrMH OT BETPOBBIX U
CONHEYHBIX  JJIGKTPOCTAHLIUNA  TO3BOJIsAET  A(PPEKTUBHO  aKKyMYyJIUPOBATH
BO300OHOBJISIEMBIE PECYpPChl. DTOT NPOLECC peHiaeT MnpodiieMy HECTaOMIbHOCTU
remeparun BUD, mpeBpaiast ciy4ailHyl0 SHEPTUIO MPHUPOABI B CTAOMIBHBIA U
TpaHcnopTupyembii pecypc. Co3naHue MaclTaOHBIX 3JIEKTPOJIU3HBIX MOIIHOCTEH
CTaHOBUTCS] IPUOPUTETHOM 3a1auei JUIsl BEAYIIUX UHIYCTPUATBLHBIX JEpKaB MUPA.

TpaHCHOpPTHBIA  CEKTOp  MpeicTaBisieT co0oM  oaHy U3  HauOonee
NEPCHEKTUBHBIX cep NpUMEHEHHs BOJOPOAHBIX TEXHOJIOTMI B OiMKaiiiieM
necATUIeTHH. BOJopoaHbIE TOIUIMBHBIE AJIEMEHTBHI OOECIEUMBAIOT 3HAYUTEIbHBIN
3amac xoJa W OBICTPYIO 3alpaBKy, YTO KPUTUYECKH Ba)XKHO ISl TSDKEINbIX
Ipy30MEepeBO30K U AaBTOOYCHOTO cooOuieHus. B oTinume OT akKyMyJISTOPHBIX
Oatapeid, BOJIOPOJHBIE CUCTEMbl MMEIOT MEHBIIWN BEC, YTO MO3BOJISIET COXPAHATH
MIOJIE3HYIO Ipy30II0AbEMHOCTD TPAHCIOPTHBIX CPEICTB. Benymmue
AaBTONPOU3BOJUTENN YK€  BHEIAPSIOT  CEpUMHBIE  MOJENH,  JIEMOHCTPUPYS
KU3HECTIOCOOHOCTh 3TOM TEXHOJIOTHH B PEaJbHBIX JOPOKHBIX YCIOBHUSAX.

XKene3HoIOpoXKHBIIT M BOJHBIM TPAHCHOPT TAaKXKE AKTHUBHO IEPEXOAST Ha
BOJIOPO/IHBIE CHJIOBBIE YCTAHOBKHU JJII CHU)KEHHUSI aHTPONIOTEHHOTO BO3JCHCTBUS HA
ouocdepy. [loeszna Ha Boiopoie yke KypCUpYIOT Ha peTHOHATIBHBIX TUHUAX B EBporie,
3aMEHsIsl IU3EIbHbIE COCTaBbl HAa HEAJIEKTPUPUIIMPOBAHHBIX yUyacTKax MyTu. Mopckue
cyla OOJIbIION Tpy30MOABEMHOCTH PACCMATPUBAIOTCS KaK CIEAYIOIIMI 3Tar, Tae
aMMHUaK WM >KMJIKUA BOJOPOJ MOTYT CTaThb OCHOBHBIMHM BHJAaMU TOIUIMBA. DTO
MO3BOJIUT PAJUKAIBHO COKPATUTh BBIOPOCHI OKCHUIOB a30Ta U CEPbl B AKBATOPUSIX
MHPOBOT'O OKeaHa.

3akiroueHue

B 3akntodenue ciaeayer OTMETUTh, YTO BOJOPOAHAS SHEPTEeTHUKA MPEACTABISIET
co00¥ HEM30eKHBIN BEKTOP pa3BUTHS MUPOBOM nuBmin3aiuu B X XI Bexe. Cuneprus
BO300HOBJISIEMBIX HMCTOYHHKOB HHEPrMM W BOJOPOAHBIX TEXHOJIOTMHA CO3/4aeT
dbyHAaMEHT JUIsl SKOJIOTMYECKH YUCTOTO U IpolBeTatoniero oOyaymiero. Hecmorpst Ha
CYLECTBYIOIINE TEXHUYECKHE CIIOKHOCTH, TEMIIBl HMHHOBALMI MO3BOJSIOT C

ONTUMHU3MOM CMOTPETh Ha MEPCHEKTUBBI BHEAPEHUS BOJOPOJa. DTOT MyTh TpeOyeT
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KOHCOJIMAAINY YCUJINI YUeHbIX, OM3Heca U MPaBUTENIbCTB JJISi COXPAaHEHUs KINMarta
HallleH TUTAHETBHI.
Crrcok Mreparypsl:
1. Anexcannpos, 1. B. Texnonorum npons3BoacTBa U XpaHeHUs BoAopoaa. - M.:
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2. Bacunses, C. I1. [mo6anbHbIi SHEPreTUYECKUI IEPEX0 U pOJib BOAOPOA. -
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238



Caenenus 00 aBrope(-ax): Canapnviesa O.b., cmapwuii npenooasamen,
Xooacaesa I'K., cmyoenmka,
Tocyoapcmeennviii s3nepeemuyeckuti uncmumym Typkmenucmana

2. Mapwi, Typxmenucman

«JIIOBBILNEHUE SHEPI'O®PEKTUBHOCTHU BETPOYCTAHOBOK»

AnHoTtanusi: [loBblieHne 3Hepro3pPeKTUBHOCTH BETPOIHEPTETUUECKUX YCTAHOBOK
(BOY) siBnsieTcsa KIIIOYEBBIM HalpaBIE€HUEM PA3BUTHS BO30OOHOBIIIEMOW YHEPTETUKH,
HalpaBJICHHbIM HAa CHI)KEHHE CTOMMOCTH BbIpa0aThIBAEMOr0 KHJIOBATT-4yaca.
OCHOBHBIM BEKTOPOM 37€Ch BBICTYIIA€T COBEPIICHCTBOBAHHE a3POJUHAMUYECKHUX
XApaKTEpUCTUK JIOMACTEH, KOTOpbIE OMNPEEHSIOT KOA((UIMEHT HCIOJIb30BAHUS
sHEepruu Berpa. [[pumeHeHne NHHOBAIMOHHBIX KOMITIO3UTHBIX MareprasoB IO3BOJISAET
co3zaBaTh OoJiee JJIMHHBIE U JIETKHUE JIOMACTU CO CIIOXKHOW reOMETpUei, CIOCOOHbBIE
3¢(heKTUBHO paboTarh Aaxke MpU CcJa0bIX BO3AYIIHBIX MOTOKax. MHTerpamms
ITACCUBHBIX M aKTUBHBIX 3JIEMEHTOB KOHTPOJIS IOTOKA, TAKUX KaK BUXPEr€HEPaTOPHI
WM 3aKPBUIKH, TIOMOTa€T MUHUMM3UPOBATH OTPHIB NOTPAHUYHOIO CJIOS U CHU3UTH
ypoBeHb myma. COBpeMEHHBIE METOJbI YUCIEHHOIO MOJEIUPOBAHUS a3POJUHAMUKH
MO3BOJISIIOT ONTUMU3UPOBATH MPOQPWIb JONACTH I KOHKPETHBIX KIMMAaTHYECKUX
YCIIOBHU pa3MeIlleHUs BETponapKa.

KuaroueBble cioBa: 3Hepro’p¢GeKTUBHOCTb, BETPOYCTAHOBKA, JIONACTh, FE€HEPATOP,
a’poIMHAMKKa, MpsAMOM mpuBon, ymnpasienue, KWUYM, wmonutopunr, oduop,
MHBEPTOP, HAKOIIUTENb, PECYPC, TUATHOCTHKA, SKOAU3aNH.

O¢ddexTuBHOCTh MPeoOpa3OBaHUsI MEXAHWMYECKOW DSHEPIHHM BpAICHUS B
AIEKTPUUECKYIO0 BO MHOTOM 3aBUCUT OT THUIIA UCIIOJIb3YEMOT0 T€HEPaTOpa U CUCTEMBI
ynpasienus. Ilepexoq Ha reHepatopbl Ha IOCTOSHHBIX MAarHUTax € HPSIMbIM
npuBogoM (Direct Drive) mno3BoyiieT HUCKIIOYUTh M3 CXEMbl MYJIbTUIUIMKATOD,
KOTOPBIN SIBJISIETCS UCTOYHMKOM 3HAYUTENIbHBIX MEXaHWYECKUX IMOTEpPh U TpedyeT
yacToro oociyxuanus. OTCYyTCTBHE MPOMEKYTOUHOTO PEAYKTOPA MOBBIIIAET OO

KIT[l ycTraHOBKM M yBEIMYMBAET €€ DKCIUTyaTallHOHHYIO HAaJACKHOCTh, OCOOCHHO B
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MOPCKHX BeTpomnapkax. MUKpPOIPOILIECCOPHBIE CUCTEMBI YIIpaBiIeHUs Ha 6a3e CHIIOBOM
AIIEKTPOHUKU OOECIIEYMBAIOT ONTHUMAJIbHOE COOTHOIICHHE CKOPOCTH BpalleHUs
potopa u ckopocTH BeTpa (TSR). D10 mo3BossieT ycraHOBKe Beeryia paboTaTh B TOUKE
MaKCUMAJIbHOM MOIIHOCTH, aAanTUPYSICh K MTHOBEHHBIM H3MEHEHUSIM MOTOIAHBIX
YCIIOBUH.

[IpumMeHeHne WHTEIUIEKTYalbHBIX cucTeM ympasieHus (Smart Control) u
TEXHOJIOTMA HMHTEPHETAa BELIEH I03BOJISIET 3HAYUTENIBHO IOBBICUTH BBIPAOOTKY
SHEPTrUU 3a CUET ONTUMM3AIUU PadOTHl BCETO BETPOIapKa KaK €JUHON CHUCTEMBI.
TpanuuuoHHO Kaxkaash TypOMHA OpPHEHTHPYETCS Ha BETep WHIWBHIYaIbHO, YTO
co3/laeT TypOYJIEHTHBIC CJI€/Ibl, MEIIAIIIMe paboTe COCEAHUX YCTaHOBOK (3(pdekT
«ciena»). CoOBpEMEHHBIE AITOPUTMbI KOJUIEKTUBHOIO YIIPABJICHHS TMO3BOJSIOT
KOOPJIMHUPOBATh YTJIbl PHICKaHUS W aTaku Jomnacteid Bcex BOY B kiacrepe, 4ToObI
MHUHUMU3UPOBATh HETAaTHUBHOE BIIMSHUE TeHEH. Vcrnosib30BaHUE JIMAAPHBIX CHCTEM
(LIDAR) s [IHMCTaHIIMOHHOTO 30HAMPOBAaHUSA BeTpa JaeT BO3MOXXHOCTH
MpeayraJblBaTh MOPBIBBI 32 HECKOJBKO CEKYHJ J0 UX JOCTHXKEHUS poTopa. ITO
MO3BOJISIET CUCTEME YIIPABIICHUS 3apaHEe CKOPPEKTUPOBATh MapaMeTpbl YCTaHOBKU,
MpeaoTBpalias MEXaHMYECKUE NePEerpy3Ku U MAKCUMU3UPYsI 3aXBaT YIHEPTUU.

3akiroueHue

B 3akmioueHue ciemyeT OTMETHUTh, YTO TOBBIIIEHHWE YHEProdp(HEeKTUBHOCTH
B3Y — 93T0  KOMIUIEKCHBI  TIpoIlecC, OOBECAMHSIOMMN  JTOCTHKCHUS
MaTepualoBe/IeHUs, UU(PpPOBU3AIMM UM CHUCTEMHON wuHXeHepuu. JlanbHeilee
cHmwkenne croumoctu aiekrposHeprun (LCOE) Oymer mpoucXoauTh 3a Cuer
CUHEpruu (U3NYECKOM ONMTUMM3ALMUKU TYPOUHBI U MHTEJUICKTYAJIbHOTO YHpaBICHUS
aktuBamu. [lepexo; K THOPUTHBIM SHEPTOKOMITJIEKCAM, COUETAIOIIUM BETEp, COJIHIIC
M CHCTEMBl XpaHEHHUs, OOEeCIeUuT CTa0WUJIbHOE »HHEpProcHadkeHue OyayIiero.
BerposHnepreruka POJIOTIKAET ABOJIIOLIMOHUPOBAT, MpEeBpaIasCh u3
AThTEPHATUBHOTO HCTOYHHKA B HAJCKHYI0O OCHOBY COBPEMEHHOW TJIOOATBHOU
sHeprocucteMbl. [1OCTOSTHHBIM MOUCK HOBBIX PEIICHWA B ATOW 00JacTU SBIAETCS

3aJ10IrOM BHCPFGTHHGCKOﬁ 0€301aCHOCTH U DKOJIOTHYECKOIO 6nar0n0nyq1/1>1 IIJTIAaHCTHI.
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2. Mapwvi, Typxmenucman

«(JIPUMEHEHHME INUKJIOB C ITPOMEKYTOYHBIM OXJIAXKIEHUEM U
PEKYHNEPAIIMEN TEILIA JJIS HOBBIIIEHUA KOY®®UIIMEHTA
MOJIE3HOT'O JEMCTBUA T TY»

AnHoramusi: [IpuMeHeHHE LHMKJIOB C TMPOMEXKYTOUYHBIM  OXJAXKICHHEM H
peKymepanueil  Temia  ABISETCs ~ OHUM U3 Hambonee AP HEKTUBHBIX
TEPMOJUHAMUYECKUX METO/IOB TMOBBIIICHUSI KOA(D(OUIIMEHTA TMOJE3HOIO JEHCTBUS
(KTLT) coBpeMenHbIx ra3oTypOouHHbIX ycTaHOBOK (I'TY). B mpocTom nukie bpaiitona
3HAYUTEIIbHAS YacCTh SHEPTUU TEPSAETCS BMECTE C YXOMSALIMMH razaMH, TeMIepaTrypa
KOTOPBIX Ha BBIXOJI€ M3 TYpOHUHBI OCTAeTCs JOCTATOYHO BBICOKOH. Pekymeparus
MO3BOJISIET TOJIE3HO MCIONB30BaTh 3Ty TEIUIOTY IS MPEBAPUTEIBHOIO Harpena
C)KaToro BO3AyXa Iepell ero nojadyeil B Kamepy CropaHusi, YTO CHUXKAET MOTPEOHBIN
pacxoll TOIUIMBA JUIsl JOCTHXKEHHUS 3aJaHHOM TeMIleparypbl Nepen TypOUHOI.
[IpomexxyTOUHOE OXJIaXIAEHUE, B CBOIO OUY€pe/lb, HAMPABICHO HAa ONTUMU3ALUIO
paboThl KOMIIpECCOpa, YMEHbINasg 3aTpaThl MEXaHHUYECKOW SHEPrHuM Ha MPOIecC
ckarus Bo3ayxa. CHHEprus 3TUX JIByX pPElICHUI O3BOJISIET 3HAYUTENBHO TPUOIU3UTD
peanbblid UK ['TY Kk waeanpHOMY IUKIY OpHUKCCOHA, XapaKTEepU3YIOIIEMYCS
MaKCHUMAaJIbHO BO3MOYKHOM TEpMHUECKON 3(P(HEKTUBHOCTHIO.
KuroueBbie ciioBa: razorypOunHas ycrtanoBka, KIIJ[, pexynepaiusi, mpoMexxyTouHOe
OXJIOKJIEHUE, HHTEPKYJEP, UK bpaiiToHa, TemT000MEeHHUK, TEPMOAMHAMUKA, PACXOT
TOTUINBA, YJ€IbHAasi MOITHOCTb, BBIXJIOMHbIE T'a3bl, 3PPEKTUBHOCTD, LIMKI JPUKCCOHA,
c)KaTue, peKyneparop.

Pexynepanusa Temia  peanu3yercss MyTEM  YCTAaHOBKH  CIELHHATIBHOTO
TEIJI0O00OMEHHOTO anmapara — peKylnepaTopa — B TPaKTe YXOMSIIHUX Ta3o0B 3a

TypOuHO#. CKaThlil B KOMIPECCOPE BO3AYX MPOXOIUT Yepe3 ITOT TEINIOOOMEHHUK,
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3a0upasi TEIUIOBYIO SHEPTUIO OT TOPSUYUX BBIXJIOMHBIX Ta30B, MPEKIE YEM MONACTh B
KaMepy CropaHus. JTO OPHUBOJUT K POCTY TEMIIEPATypbl BO3AyXa Ha BXOJAE B 30HY
rOpeHusi, BCIEACTBUE Yero g oOecreueHus MPOEeKTHOM TeMIlepaTyphl ra3za nepen
TypOMHON TpeOyeTcsi CKUraThb MEHbIIE MPUPOJHOTO Ta3a WIM JAPYroro TOIUIMBA.
OddekTuBHOCTh peKylepaTopa BO MHOTOM 3aBHCHUT OT IUIOHIAJM MOBEPXHOCTH
TEIJIO00OMEHAa W PA3HOCTU TEMIIepaTyp MEXIy IOTOKaMH, 4YTO TpeOyeT MoucKa
KOMIIpOoMHCCa MeXIy rabaputamu ycrtaHoBkM u mpupoctoM KIIJI. IIpumenenue
pekymnepanuu HaumOoJjiee ONpPaBAaHO B YCTAHOBKaX C YMEPEHHOW CTENEeHBIO
MOBBIIICHUS JAaBJICHUS, TJI€ Pa3sHOCTh TEMIIEPATyp MEXKIY BBIXJIONOM M CXKAaThIM
BO3/IyXOM MaKCHUMaJbHa.

[IpoMexXyTOUHOE OXJIAKIECHUE BO3yXa OCYLIECTBIISETCA IYTEM pPa3leicHUS
Ipoliecca CKaTUs Ha ABE WK OoJiee CTauu ¢ YCTaHOBKOM OXJIaAUTENs (MHTEPKYJIepa)
Mex a1y HuMH. CorliacHO 3aKOHaM TEPMOJIMHAMUKH, pab0Ta, 3aTpaunBaeMasi Ha CkaTHe
rasa, mpsiMo IpONOPLUOHATIbHA €r0 a0COIIOTHON TeMIIEpaType, HOITOMY OXJIaXKACHHE
BO3/lyXa IMEpea BTOPOHM CTYNEHBIO KOMIIPECCOpPA CYIIECTBEHHO CHWXXAET OOIIYIO
NoTpeOdIIEMYI0 MOIIIHOCTh. DTO MO3BOJISIET HAPABUTh OCBOOOAMBIILYIOCS MOIIHOCTh
BaJla Ha MPHUBOJ TOJE3HOW HArpy3KH, HapUMEP, JIEKTPUUECKOrO0 TeHEepaTopa, TeEM
caMbIM yBeNWYMBass ylelbHYl0 MomHOCTh [ TY. OnHako NDpPOMEXYTOUHOE
OXJIQXKJEHUE NPUBOAUT K CHIDKEHHIO TEMIEpaTypbl BO3AyXa Ha BBIXOAE U3
KOMIIpeccopa, uTo 0e3 peKylnepainuu MmoTpedoBanio Obl JTOMOTHUTEILHOTO pacxoja
ToruBa. IMEHHO T03TOMYy B BBICOKOA((HEKTHUBHBIX yCTAaHOBKAX O3TH JiBa METOAA
BCETJ]a NPUMEHSIIOTCS COBMECTHO, KOMIIEHCUPYSI HEJJOCTATKH APYT ApyTa.

3aki0oueHue

B 3akmoueHue cienyeT OTMETUTh, UYTO I[HUKIBI C MPOMEXKYTOUYHBIM
OXJIAKJICHUEM M peKylepauuend Terja OCTAITCS BaXXHEHWIIUM HWHCTPYMEHTOM
COBEPIIICHCTBOBAHMS Ta30TYpPOUHHBIX TEXHOJIOTHH B DHEPTETHKE W Ha TPAHCIIOPTE.
IToCTOSIHHBIN POCT CTOMMOCTH UCKOIIAEMOTO TOILJIMBA U YKECTOUYEHHUE IKOJIOTMYECKUX
HOpPM JIeJIal0T MPUMEHEHUE OTUX METOAOB HSKOHOMHUYECKH OIpaBJaHHBIM.
Cunepretndeckuii 3PdeKkT OT CHIKeHUs paboThl CXKaThsg W BO3Bpara Teruia

BBIXJIOITHBIX ra3oB ITO3BOJIACT co3aaBaTh YCTaHOBKHU C YHUKAJIbHBIMU
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AKCIUTYyaTallMOHHBIMM XapakrTepuctukamu. byaymee ['TY cBA3aHO ¢ mHTErpanuen
JaHHBIX TEPMOJMHAMHYECKHX pEIICHUN B IM(POBBIE CHCTEMBI YIPAaBICHUS U
rUOpUIHBIC SHEPTETUYECKIE KOMILUIEKCHI. [ TyOOKOe MOHMMaHUE MPOIECCOB B IIUKIIAX
ICR sBnsercs HEOOXOAMMBIM YCIOBHEM [UJISl CO3JAAHUS 3HEPreTHUYECKUX CHCTEM
CIEAYIOUIETO MOKOJICHHUS.
Cniucok auTeparypst:
1. Anexcanapos, A. C. DHepretuueckas 3(pPeKTUBHOCTh T'a30BbIX TYpOUH. -
M.: Dueprousnar, 2021.
2. bopuco, B. II. Tepmomunamuka ciuoxsbix wnukioB ['TY. - CIIG.:
ITonuTtexnuka, 2019.
3. Bacunwes, H. H. TemnmooOMeHHbIe ammaparbl Jjisl peKylepaluu Teria. -
Kazanb: YHuBepcurer, 2022.
4. TpuropseB, M. C. CynoBbsie razotypounnsie ycranoBku ¢ ICR. -
Ceactononib: CesHTY, 2020.
5. Amutpues, JI. B. Ontumuzanus napaMeTpoB ra3oTypOUHHBIX LIUKJIOB. - M.:

MammHoctpoenue, 2023.
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Caenenus 00 aBrope(-ax): Amraxynvies L., cmapwuii npenodasamerns,
3axvipos A., cmyoenm,
T'ocyoapcmeennulii snepeemuyeckuil uncmumym TyprmerHucmana

2. Mapwvi, Typxmenucman

«JTEPEXO/J K ITAPOT'A30BbIM TEXHOJIOTUAM U UCITOJIB30OBAHUE
BUHAPHBIX HUKJIOB JJISI MAKCUMUM3ALIUN UCITOJIB3OBAHUA
TOIIJINBA»

AnHoTtanms: [lepexos K mapora3oBbIM TEXHOJIOTHSIM U HCIIOJIb30BAaHUE OMHAPHBIX
IUKJIOB TPEACTaBIAIOT coO0M Haunbosnee >((PEKTUBHBIN CMOCOO Ka4yeCTBEHHOTO
MOBBIMICHUST KOI(PQUIIMEHTa TIOJNE3HOrO JICWCTBUS COBPEMEHHBIX  TEIUIOBBIX
AIIEKTPOCTAHIIMM. B OCHOBE 3TOM TEXHOJIOTUH JISKUT OOBEAMHEHUE JBYX Pa3IMYHBIX
TEPMOJMHAMUYECKUX LUKIOB — Tra3oTrypounHoro (uukia  bpaiitoHa) w
napoTypOuHHOTO (LMK PeHKMHA) — B €IUHYIO DHEPreTUYEeCcKyIo cuctemy. ['a3oBas
TypOMHA BBICTYMAeT B POJIM HAJACTPOMKH BBICOKOTO TEMIIEPAaTypHOTO YpPOBHS, a
napoBasi TypOMHAa HCIOJIB3YyET OCTATOYHYIO TEIUIOTY YXOMSIIMX Ta30B, KOTOpas B
OOBIYHBIX YCTAHOBKAaX MPOCTO BhIOpackiBaeTcsi B arMocdepy. Takas kackaaHas cxema
MO3BOJISIET MAaKCUMAJbHO TIOJHO W3BJ€Yb DJHEPrUI0 M3 CKUTAeMOro TOIUIMBA,
MpeBpalllasg HeIOCTaTKu OJHOIO Ipolecca B mnpeumylnecTBa Apyroro. CymMmapHbIi
anektpuueckuit KIIJ[ maporazoBeix ycranoBok (III'Y) pocrturaer mecTuaecsTu
MPOIICHTOB U BBIIIE, YTO SIBISIETCS HEAOCTHUKUMBIM IMOKa3aTejaeM JJIsl pas3/elbHbIX
TEIUIOBBIX JIBUTATENICH.
KawueBble ciaoBa: maporasoBasi ycTaHoBka, OwHapHbii 1wmkia, KIIJ, razosas
TypOuHa, apoBasi TypOWHA, KOTEN-yTHIN3aTOpP, TOTUIUBO, YHEPTHU, YD (HEKTUBHOCTS,
KoreHepanusi, PenkuH, bpaliToH, BEIOPOCH, MOIITHOCTh, MTHHOBAITUH.

bunapupiii nukn II'Y (yHKUMOHHPYET NO MPUHIMIY MOCIEI0BATEIBLHOTO
MCIIOJIB30BaHUsI pab0ovYero Teja, rJe BBIXJIOMHBIC Ta3bl TA30BOW TYpPOWHBI, UMEIOIINE

TeMIEpaTypy 0oJiee MATUCOT TPaJyCcoB, HAPABISAIOTCSA B KOTEI-yTHIN3AaTOp. B aTOM
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TerI000MEHHOM arnapare YHeprusi ra3oB MepeAaeTCs BOIe, KOTOPast IPEeBPaIacTCs B
MeperpeThlii map BBICOKOTO JIaBJICHUSI, HEOOXOIUMBIA [ BpAICHHS MapOBOl
TypOunbl. Takum oOpa3oMm, mapoBas 4YacThb YCTaHOBKM  BbIpaOaThIBaeT
JOTOJHUTENBHYI0 3JIEKTPOIHEPTUi0 0€3 CHKUraHds JIONOJIHUTEIBHOTO 00beMa
IPUPOJHOTO ra3za, YTO paJuKalIbHO CHMXKAET YJEIbHBIM pacxoj TomumBa. Koren-
YTWIN3AaTOpP  SIBISIETCS  KIIOYEBBIM  CBA3YIOIIMM  3BEHOM,  OINPEICISIONINM
3¢ (HEeKTUBHOCTh TEIIIOOOMEHAa MEX]y T'a30BbIM M TMApOBBIM KOHTYpaMU CHCTEMBI.
CoBpeMEHHbIE MHOTOKOHTYPHBIE KOTJIbI MO3BOJISIFOT T€HEPUPOBATH AP Pa3IMYHBIX
napameTpoB, ONTUMU3HUPYs pabOTy MapoBOil TypOUHBI BO BCEM AUANa30HE HArPy30K.

['azoBast TypObuna B coctaBe III'Y pabGoTaeT ¢ BBICOKONW HavaJIbHOU
TEMIIEpPATypoll ra3a, 4TO OOECIEUMBAET BBICOKYIO TEPMHUYECKYIO 3(PPEKTUBHOCTDH
BEepXHEHl yactu OuHapHOro nukia. OrpaboTaHHbIE ra3bl, MOKKUIAsA TYpOUHY, BCE €Il
00Jaat0T OrPOMHBIM DHEPreTUYECKUM TMOTEHIMAIOM, KOTOPBIA 3(PhEeKTUBHO
YTWIN3UPYETCS B HUKHEM MApOBOM LIMKJIE. DTO IMO3BOJISIET CHU3UTh TEMIEPATYPY
YXOJSUIMX Ta30B Ha BBIXOJE M3 ABIMOBOM TpyObI /0O CTa TPaJycOB MU HUXKE,
MUHUMM3UPYS TEIUIOBOE 3arpsi3HeHre OKpy:katomiei cpessl. [laposas TypOuna B I1I'Y
OOBIYHO UMEET MEHBIIIYI0 MOITHOCTh IO CPABHEHHIO C Ta30BOM, COCTaBIIsAA MPUMEPHO
OJIHy TPETh OT 0OIIel MOIIHOCTH dHeproodyioka. Takas mpomopius oOecreynBaeT
ONTUMAJIbHBIA OaJlaHC MAHEBPEHHOCTH W SKOHOMUYHOCTU BCEH 3JIEKTPOCTAHIIMH B
YCIIOBHSIX NIEPEMEHHBIX FPAPUKOB MOTPEOICHHUS.

3akiroueHue

[IpumeHeHne  KOreHepaluu, TO €CTh  OJHOBPEMEHHOW  BBIPAOOTKHU
DNEKTpUYECTBA W TEIUIA, B IMAPOra3oBbIX YCTAHOBKAax IIO3BOJSET JIOBECTH
KOO(DPUITMEHT WCMONB30BaHUS TOIUIMBA JO BOCBMHUJECATH TSATH-ACBSIHOCTA
npoieHToB. OTpaboTaHHBIN Nap Mocie NapoBOi TypOUHBI HANPaBIISIETCS B CETEBBIC
MOJOTPeBATENIM [l HYXKJ IEHTPAIM30BAHHOTO TEIJIOCHAOXKEHUS TOpPOJOB H
npombiniuieHHBIX Tpennpusituit. [II'Y-TOL sBnsroTcs Hanbosiee COBEPIICHHBIMU
MCTOYHUKAMU  DHEPruM, OOECINECUMBAIOIIMMU  MHHUMAJbHBIC TMOTEPU  MPH
TpaHcopMali NEPBUYHOTO 3Hepropecypca. [MOKOCTh CXeMbl TO3BOJISIET

nepepacnpefeNsaTh TEIJIOBYI0 Harpy3Ky B 3aBUCUMOCTH OT BpEMEHHU Toja,
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MO/I/IEPKUBasT BHICOKYIO 3(D(PEKTUBHOCTh KaK 3MMOM, TaK W JIETOM. TaKue yCTaHOBKH
CTaHOBATCS OCHOBOM SHEPreTUUEeCKON 0e30MacHOCTH METaIoIMCOB, 0OecTieuynBas ux
HAJICKHBIM TEIIJIOM U CBETOM.
Crucok auTeparypsl:
1. Anexkcannpos, A. C. ITapora3oBble yCTaHOBKH TEILIOBBIX JIEKTPOCTAHIIUH. -
M.: Dueprousnar, 2021.
2. bopucos, B. I1. Tepmonnaamuka 6mHapHBIX TUKIOB. - CI16.: [TomuTexnuka,
2019.
3. BacumbeB, H. H. Kommel-yrunmmsaroper coBpemennbix [II'Y. - Kasans:
Yuusepcurert, 2022.
4. TpuropseB, M. C. DxcruryaTtaiusi Mapora3oBbIX JHEProOsokoB. - M.:
Mammnoctpoenue, 2020.
5. Omutpues, JI. B. Dxonorus u 3ppexTuBHOCTh ra30TypOUHHBIX TEXHOJIOTUH.

- Tomck: TITY, 2023.
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VIIK 004.946

Caenenus 00 aBrope(-ax): Mwvipadoe Paxam, npenooasamens
Muvipamooicanos blcmativin, cmyoenm

Hapmyxammeoos Iypbanmyxammem, cmyoenm
Tocyoapcmeennviii snepeemuyeckuti uncmumym Typkmenucmana

2. Mapwvi, Typxmenucman

«ACHOJIB30BAHUE TEXHOJIOI'M BUPTYAJILHOU U
JTOIMOJTHEHHOM PEAJIBHOCTH (VR/AR) B MH)KEHEPHOM T'PA®UKE»

AHHOTauus. B crarbe paccMarpuBarOTCd BO3MOXXHOCTH IPUMEHCHUS
TexHonoruit BupTyanbHo (VR) u momonHeHHOUM (AR) peanbHOCTH B MH)KEHEPHOM
rpaduke — AUCIUILIUHE, JeKallleld B OCHOBE TTOJTOTOBKH MHKEHEPOB, apXUTEKTOPOB
U KOHCTPYKTOPOB. AHAIM3UPYIOTCA MEAArOTUYECKHE, TEXHOJOTUYECKHE U
npakTu4deckue acrekTsl BHenpeHus: VR/AR-cpenacTs B oOpazoBaTenbHBIN MPOIIECC U
npodeCCUOHANBHYIO AeATEeNbHOCTh. [loKa3aHO, YTO HMMMEPCUBHBIC TEXHOJOTHH
MOBBILIAIOT HAIVISIIHOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHUM, YCKOPSIOT OCBOCHUE
CIOXKHBIX  TrpadUUEeCKUX  TOHATHH W CHOCOOCTBYIOT  (hOPMHPOBAHUIO
npodecCUOHANBHBIX KoMIleTeHIMH. Oco0oe BHUMaHUE YAEISETCS MPEUMYIIeCTBaM
WHTEPAKTUBHON BH3yalIM3allud TPEXMEPHBIX MOJENIEH, COBMECTHOMW pabOThl U
CHUKCHHIO OIHUOOK TPOCKTUPOBAHUSI.

KiroueBble cJjioBa: BUPTyalibHas pPEaTbHOCTb, JIONOJHECHHAs pPEalbHOCTD,
umKeHepHas rpaduka, 3D-momenupoBaHue, Buzyanusanus, odbpazoBanue, CAD,

HMMCPCUBHEBIC TCXHOJIOTHUH.

Beenenne
Nnxenepnas  rpaduka  saBinsgercss  QyHIAMEHTAJIBHOM  JTUCUUILTUHOM

TeXHUYEeCKoro oOpa3oBanus. OnHa (opMuUpyeT HaBBIKM MPOCTPAHCTBEHHOTO
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MBIIUICHUSI, YTEHUS W BBINOJHEHUS YEPTEKEW, MNOHUMAHUS KOHCTPYKIHUN U
MexaHu3MoB. OIHAKO TPATUIIMOHHBIE METOMbI OOY4YeHHS — OyMa)kKHBIC YEPTEXKH,
IBYMEPHBIE MPOEKIMU U CTAaTUYECKUE MOJEIU — YacTO 3aTPYAHSIOT BOCHPHUITHE
CJIOXKHBIX TPEXMEPHBIX OOBEKTOB.

Pa3Butue 1MQPOBBIX TEXHOJOTUN MPHUBEIO K TOABICHUIO HHCTPYMEHTOB
BUPTYaJIbHOW U JOMOJHEHHON PEealbHOCTH, KOTOPhIE 00ECIEUNBAIOT HOBBIA YPOBEHD
BU3yaJIU3allUM U B3aUMOJICUCTBUSL C WMHXKEHEPHBIMU OOBEKTAMU. DTU TEXHOJOTUU
MO3BOJISIIOT «IOTPY3UTHCS» B MPOCKTUPYEMYKO KOHCTPYKLIHIO WIIA YBUAETh €€
HaJIOXKCHHOM Ha peajibHbIA MUP, YTO OTKPHIBAET HOBBIE BOBMOXHOCTH JJIsl 00yUYEHUS U
MPOEKTUPOBAHMS.

[ens manHOM paboThl — uUccienoBaTh posib VR/AR B nHKeHepHOI rpaduke,
OTPENICNIUTh MPEUMYILIECTBA, 00JACTH MPUMEHEHUS 1 MEPCIICKTUBBI Pa3BUTHSL.

Texnonoruu VR n AR: 0CHOBHbBIE IOHATHS

Bupryansnas peanbHOCTh (VR) — 3TO MOMHOCTBIO UCKYCCTBEHHAs IUpoBast
cpema, cosznarommas 3(PQGEeKT NPUCYTCTBHUS MOJL30BATENII BHYTPU BUPTYAIbHOTO
MIPOCTPAHCTBA C MOMOIIBIO CIEIUATBHBIX YCTPOUCTB (IIJIEMOB, KOHTPOJLIEPOB).

JononnenHass peanbHOCTh (AR) — TexHonoruss HajgoxeHus LUGPOBBIX
O00OBEKTOB Ha peajbHBI MUP B pPEXKUME PEaTbHOTO BPEMEHU C HCMOJIb30BaHHUEM
cMapT@OHOB, TIaHIIETOB Wi AR-04KOB.

B unxeHepHo#l rpaduke 00e TEXHOJOTMH MPUMEHSIIOTCSA NIl BU3yalU3alUU
TPEXMEPHBIX MOJEIICH, aHAIN3a KOHCTPYKIUN U NHTEPAKTUBHOIO B3aUMOJICHUCTBUS C
HUMH.

[TpoGnembl TpaAUIIMOHHOTO O0YUYEHUsI HHKEHEPHOU rpaduke

Cpeny OCHOBHBIX TPYIHOCTEN OCBOCHHUS TUCIUIIIIMHBI MOKHO BBIJICIUTH:

CJIIOKHOCTh (POPMHUPOBAHUS TPOCTPAHCTBEHHOTO MBIIILJICHUS

HE0OXOIUMOCTh MBICIICHHOTO TIpeoOpa3zoBanus 2D-nipoekiuii B 3D-00bEeKThI

OTpaHUYCHHAS HATJISTHOCTh Y4€OHBIX MaTEPHAIIOB

BBICOKAsI BEPOSATHOCTh OIIMOOK MPU UHTEPIPETAIIUN YEPTEKEH

HEJI0CTAaTOK MPAKTUYE€CKON HHTEPAKTUBHOCTH

I/IMMepCI/IBHBIC TEXHOJIOTUH IMO3BOJIAIOT CYIICCTBEHHO CHU3UTD O3TU HpO6J'IeMBI.
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[Tpumenenue VR B unxeHepHoit rpaduxe

1. UMMepcrBHas BU3yan3anus 00ObEKTOB

VR no3BossIe€T CTyIeHTaM M CIIEHHAINCTaM HAXOAUTHCSA BHYTPHU BUPTYaJIbHON
MOJIEJIM MEXaHMU3Ma WM 3/1aHusl. JTO 00ieryaeT moHUMaHue:

bopMbI eTanei

B3aMMHOTO PAaCIIOJIOKEHHUSI DJIEMEHTOB

IPUHIIUIIOB pabOThl MEXaHU3MOB

COOPOYHBIX MTPOLIECCOB

2. M3ydenune CI0KHBIX NPOCTPAHCTBEHHBIX KOHCTPYKLUI

B VR wMoxHO wMmacmtabupoBarb OOBEKTHI, pa30uparb HMX Ha 4YacTH,
paccMarpuBarh MoJ JIFOObIM YIIIOM. DTO OCOOEHHO Ba)XKHO IPU U3YyUEHUU:

MaIIMHOCTPOUTEIBHBIX y3JI0B

ApPXUTEKTYPHBIX KOHCTPYKIUI

WHXCHEPHBIX CHCTEM

TPAHCIOPTHBIX MEXAHU3MOB

3. BupryanbHble 1abopatopuu

Coznatorcs yueOHbIe Cpelibl, Te CTyACHThI BBIMOJIHAIOT Tpaduueckue 3aaaHus
B UHTEPAKTHUBHOM (hopme:

MMOCTPOCHUE MOJICJIEN

BBITIOJIHEHUE CEYECHUI U Pa3pe30B

aHaJIN3 KUHEMAaTHKU

poBeEpKa COOPKHU

4. CoBmecTHas padbora

Heckonbko monb30BaTesield MOTYT OJHOBPEMEHHO HAaXOIUTbCA B OIHOM
BUPTYaJIbHOM MPOCTPAHCTBE, 00CYK/1ask MPOEKT B PeaibHOM BPEMEHHU.

[Tpumenenue AR B umxenepHoit rpaduke

1. Hanoxenue Mozeneil Ha pealbHbIN MUP

AR no3BosisieT BU3yaau3upoBaTh NPOEKTUPYyEeMble OOBEKTHI B peaIbHOM Cpelie:

pa3merieHre o00pyA0BaHUs B TOMEIEHUH

OLICHKA pa3MeEPOB U MPOITOPLIUN
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aHaJiu3 SPrOHOMUKHU

MPOBEPKAa COBMECTUMOCTH JIeTaJICH

2. NUntepakTuBHBIC yUeOHbIE MaTepUaIbl

Y4eOHUKY U 9ePTEKHU MOTYT «OXKHUBATh)» MPU HABEJEHUU KaMephbl YCTPOUCTBA:

MOSIBJISIFOTCST TPEXMEPHBIE MOJENN

JEMOHCTPUPYIOTCSI aHUMallUU

0TOOpaXKAIOTCS MOSCHEHUS

OTO0 3HAUUTENHHO MOBBIIIAET BOBICYEHHOCTH CTYICHTOB.

3. Ilonepskka MpOM3BOACTBEHHBIX MPOILIECCOB

AR-TEXHOJIOTUHU UCTIOIB3YIOTCS JJIS:

WHCTPYKITUH 10 cOOpKe

KOHTPOJISI KaueCcTBa

peMoHTa 000pyI0BaHUS

oOyueHus repcoHasa

Hurerpaunst VR/AR ¢ CAD-cucremamu

CoBpeMeHHbIE CHUCTEMbI aBTOMAaTU3HpOBaHHOTO TpoekTupoBanus (CAD) Bcé
qarie noJJep >KUBAIOT SKCIOPT MOEICH B UMMEPCUBHBIE CPEIbl. ITO MTO3BOJISET:

MIPOCMAaTPUBATh MIPOEKTHI B HATYpaJIbHOM MaciiTade

BBISIBISITH KOJUTU3UU U OIIUOKH

yAy4IlIaTh KOMMYHUKAIIAIO MEXY CEIUaTIuCcTaMu

YCKOPSITh UKJI POEKTUPOBAHUS

Takum o6pazoM, VR/AR cTaHOBATCS JIOTHYECKUM TTPOJOJKEHUEM ITU(DPOBOTO
MPOEKTUPOBAHMUS.

[legarornueckue npeumyiecTna ucnonb3zoBanus VR/AR

HccnenoBanus MOKa3bIBaIOT, UYTO IPUMEHEHUE UMMEPCUBHBIX TE€XHOJIOTHA:

MOBBIIIAET YCIIEBAEMOCTh CTYJACHTOB

ycKopsieT (hOpMHpPOBaHNE TPOCTPAHCTBEHHOTO MBITIICHUS

CHIYKaeT KOTHUTUBHYIO Harpy3Ky

MOBBINIAET MOTHBAIUIO K O0YUEHUIO

Pa3BHUBACT NPAKTHUYCCKUC HABBIKU
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Ocobenno »sddextuBHO wHcmonb3oBanue VR/AR mnpu  nucTaHIIMOHHOM
OOy4YEeHHUH U B YCIOBUSIX OIPAHUYEHHOTO JOCTyNa K GU3MYECKUM Jab0paToOpHUsiM.

OrpaHuueHusi ¥ IpoOJieMbl BHEPECHHUS

HecMoTps Ha 3HaUUTENBHBIE IPEUMYIIECTBA, CYLIECTBYIOT U CIIO)KHOCTH:

BBICOKAsi CTOUMOCTh 00OPY/I0BaHHUS

HEO00XOIUMOCTh Pa3pabOTKH CIEIMAITM3UPOBAHHOIO KOHTEHTA

TEXHUYECKUE TPEOOBaHUS K CUCTEMaM

BO3MOXKHBIN JUCKOMGOPT MojIb30Baresiel (KuoepOoie3Hb)

HEJ0CTaTOuHas MOAT0TOBKA MPENojaBaTeei

OnHako 1O Mepe pa3BUTHS TEXHOJIOTMM 3TH Oapbepbl MOCTENEHHO
YMEHBIIAIOTCSL.

[lepcrieKTUBBI pa3BUTHUS

B Omkaiiiiue ro/ibl 0XKuIaeTCs:

yaemieBienre VR/AR-ycTpoiicTB

nosiBiicHUE NErkux AR-o4koB

pa3BuTHE OONAYHBIX TIATHOPM

WHTETpalys ¢ UCKyCCTBEHHBIM UHTEJLIEKTOM

CO3/IaHHE TOJTHOCTHIO BUPTYAIbHBIX YUEOHBIX MTPOCTPAHCTB

B nmonrocpouHoli mepcrieKTHBE WHXKEHEpHas Tpaduka MOXKET TMEeperTH OT
CTaTUYECKUX YEPTeXKEeM K HHTEPAKTUBHBIM ITU(POBBIM MOJEISM KaK OCHOBHOMY
CPEACTBY KOMMYHUKAIIUU B UHXKCHEPUH.

3aKIIFOUYEHHE

TexHOonOorMM BHUPTYAJIbBHOM W JONOJHEHHOM PEAJBHOCTH  OTKPBIBAIOT
MPUHITUITHATILHO HOBBIE  BO3MOXHOCTH JUIsl  WHXKeHepHou rpaduku. OHH
o0ecreurBalOT BBICOKYIO HAIVISIIHOCTb, WMHTEPAKTUBHOCTb M  MPAKTHYECKYIO
HampaBJICHHOCTh O0y4YeHHss ©  mpoektupoBaHus. Mcmoms3oBanume VR/AR
crocoOcTByeT (opMuUpOBaHHIO NPOGHECCHOHATBHBIX KOMIIETCHIINM, CHUKEHUIO

OIIMOOK M TOBBIIEHUIO 3()PPEKTUBHOCTU NHKEHEPHOU JEATEIHLHOCTH.
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Takum 00pa3oM, BHEIpPEHUE WMMEPCUBHBIX TEXHOJIOTHHA SIBISIETCS Ba)KHBIM
[1aroM B MOJEPHU3ALMUA TEXHUUYECKOTO 00pa3oBaHHsA M Mepexoje K Hu(poBoi
WH)XKEHEPHUH OyTyIIero.

Cnmcoxk jureparypbl
1. Azuma R. A Survey of Augmented Reality // Presence. — 1997.
2. Sherman W., Craig A. Understanding Virtual Reality. — Morgan Kaufmann, 2018.
3. Billinghurst M., Clark A., Lee G. A Survey of Augmented Reality / Foundations and
Trends in HCI. — 2015.
4. Milgram P., Kishino F. A Taxonomy of Mixed Reality Visual Displays // IEICE
Transactions. — 1994.
5. Radianti J. et al. A Systematic Review of Immersive Virtual Reality Applications for
Higher Education // Computers & Education. — 2020.
6. Wang X., Dunston P. Tangible Mixed Reality for Remote Design Review // Journal
of Computing in Civil Engineering. — 2008.
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MAHIMHOCTPOEHUE. XUMNYECKHUE TEXHOJIOI'MU, HAYKH O
MATEPUAJIAX, METAJLJIYPI'UA

Caenenus 00 aBrope(-ax): [ ysanu Manuxbepoues cmyoenm
Hudwcenepno - mexnonocuueckuii ynugepcumem
Typxkmenucmana umenu O2y3 xana

Kaxanwi Kaxanvies cmyoenm

Hudwcenepno - mexnonocuueckuii ynugepcumem
Typxkmenucmana umenu O2y3 xana
Osnusaxynues Annamyxammem cnyoeHm
Hndwceneprno - mexnonoeuueckuii ynugepcumem
Typxkmenucmana umenu O2y3 xana

A36epovies Kepum cmyoenm

Hndwceneprno - mexnonocuueckuii yHugepcumem

Typxmenucmana umenu O2y3 xauna

«INDUSTRIAL APPLICATIONS AND FUTURE PERSPECTIVES OF
ROBOTIC ARMS AUTOMATION AND CONVEYORS»

The continuous evolution of manufacturing technologies has significantly
transformed industrial processes, leading to the widespread adoption of automation
systems. Among the most impactful technologies are robotic arms and conveyor
systems, which collectively enhance efficiency, precision, and productivity in various
industrial sectors. Robotic arms are programmable mechanical devices capable of
performing repetitive, precise, and complex tasks that were previously carried out by
human operators. Conveyors provide continuous movement of materials, components,
and products between workstations, streamlining production flows and reducing

manual handling. The integration of robotic arms with conveyor systems has created
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highly flexible and automated manufacturing lines that reduce operational costs,
improve safety, and enable high-volume production with consistent quality.

Robotic arms have diverse applications in modern industries due to their
adaptability, precision, and speed. In the automotive sector, robotic arms are
extensively used for welding, painting, assembly, material handling, and quality
inspection. By employing robotic arms, manufacturers can achieve precise welds,
uniform paint application, and efficient assembly of complex components. These
applications reduce production errors, enhance product consistency, and minimize
workplace hazards associated with repetitive or dangerous tasks. In electronics
manufacturing, robotic arms perform delicate tasks such as soldering, component
placement, and inspection, where high precision and speed are essential. The
combination of robotic arms with conveyor systems allows continuous movement of
PCBs or electronic components through various processing stations, optimizing
throughput and reducing cycle times.

In the food and beverage industry, robotic arms and conveyor automation play a
vital role in packaging, sorting, and material handling. Robotic arms equipped with
grippers, suction cups, or specialized end-effectors can handle fragile items, sort
products by size or quality, and package items efficiently. Conveyor belts transport
goods between processing stations, ensuring continuous production while minimizing
human contact, which is particularly important for maintaining hygiene and safety
standards. Similarly, in pharmaceutical manufacturing, automation ensures precise
handling of medicines, capsules, and vials, maintaining high-quality standards and
reducing contamination risks.

Industrial automation with robotic arms and conveyors also contributes to
enhanced safety and ergonomics in the workplace. Manual handling of heavy or
hazardous materials can lead to injuries, fatigue, and long-term health issues. By
integrating robotic arms with conveyors, industries can automate the lifting,
transportation, and positioning of materials, reducing physical strain on workers and

minimizing the risk of accidents. Safety sensors, vision systems, and collaborative
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robotics further enhance operational safety, allowing robots to work alongside humans
without compromising performance or security.

The implementation of robotic arms and conveyor automation is supported by
advanced control systems, sensors, and software. Programmable logic controllers
(PLCs), human-machine interfaces (HMlIs), and industrial network protocols enable
precise coordination between robots and conveyors. Vision systems, including cameras
and laser sensors, provide real-time feedback for object detection, positioning, and
quality control. Artificial intelligence and machine learning algorithms are increasingly
being integrated into robotic systems to enhance adaptability, optimize production
processes, and enable predictive maintenance. For instance, robots can learn from
production data to improve efficiency, detect anomalies, and automatically adjust
operations, reducing downtime and production losses.

The modularity and flexibility of robotic arms and conveyor systems allow
customization for various industrial applications. Robotic arms can be fitted with
different end-effectors, such as grippers, welding torches, or suction devices, to
perform multiple tasks. Conveyors can be designed as belt, roller, chain, or modular
systems, depending on the type of materials and operational requirements. The
combination of these technologies enables dynamic reconfiguration of production lines
to accommodate changes in product design, batch size, or manufacturing process. Such
flexibility is particularly valuable in industries where product life cycles are short and
consumer demand requires rapid adaptation.

Industrial robots and conveyors also play a crucial role in enhancing quality
control and traceability. Vision-based inspection systems integrated with robotic arms
can detect defects, measure dimensions, and verify product assembly at high speed and
accuracy. Conveyors ensure that products are consistently positioned and transported
through inspection stations, allowing continuous monitoring and real-time quality
feedback. This level of automation reduces human error, ensures compliance with
industry standards, and facilitates the collection of production data for process

improvement and regulatory reporting.
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The future perspectives of robotic arms automation and conveyors are closely
linked to emerging technologies such as artificial intelligence, collaborative robotics,
the Internet of Things, and additive manufacturing. Collaborative robots, or cobots, are
designed to work safely alongside human operators, enhancing productivity while
maintaining flexibility in mixed human-robot work environments. loT-enabled robotic
systems and conveyors can communicate and share data across production lines,
enabling real-time monitoring, predictive maintenance, and optimized resource
utilization. Integration with cloud computing and big data analytics allows
manufacturers to make data-driven decisions, improve supply chain management, and
implement smart factory concepts.

Artificial intelligence and machine learning will further advance the capabilities
of robotic arms and conveyors. Intelligent robots can autonomously identify
bottlenecks, optimize production sequences, and adapt to changes in workload or
product specifications. Machine learning algorithms can analyze historical production
data to predict maintenance needs, reducing unplanned downtime and extending
equipment life. Reinforcement learning techniques enable robots to improve their
performance through trial-and-error interactions with the environment, leading to
higher efficiency and adaptability in complex industrial tasks.

Additive manufacturing and hybrid production techniques will also influence the
future of industrial automation. Robotic arms integrated with 3D printing technologies
can perform complex additive manufacturing tasks directly on the production line,
allowing rapid prototyping, customized product fabrication, and reduced material
waste. Conveyors can transport raw materials, semi-finished products, or finished
items seamlessly between additive and traditional manufacturing processes, creating
fully integrated and automated production ecosystems.

Energy efficiency and sustainability considerations are increasingly important in
modern industrial automation. Advanced robotic systems and conveyors are designed
to minimize energy consumption through optimized motion planning, regenerative
braking, and intelligent scheduling of production tasks. The integration of renewable

energy sources with automated manufacturing processes further reduces the carbon
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footprint of industrial operations. As environmental regulations and sustainability
standards become stricter, robotic automation will play a central role in supporting eco-
friendly and energy-efficient manufacturing practices.

The global trend toward Industry 4.0 and smart factories underscores the
importance of robotic arms and conveyors in creating highly connected and automated
manufacturing environments. Smart sensors, automated decision-making systems, and
real-time monitoring enable seamless integration between machines, production
processes, and supply chains. The adoption of standardized communication protocols
and interoperable systems facilitates collaboration between different equipment
manufacturers, software platforms, and industrial networks. These developments will
result in highly agile, scalable, and intelligent production systems capable of meeting
evolving market demands.
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Awixabao, Typkmenucman

«TEXHOJIOTMYECKHUE ACHEKTHI TIPOU3BOJICTBA JETCKOM
OJIEKIbI U TPEBOBAHUS K BE3OITACHOCTHU TEKCTHUJIBHBIX
U3AEJIUN»

AHHOTANUSA

B cratee paccMmarpuBarOTCs COBPEMEHHBIE TEXHOJOTHMUYECKHUE OCOOEHHOCTH
IPOU3BOACTBA JETCKOW ONEXKAbl M OCHOBHbIE TpeOoBaHMs K O€30IacHOCTH
TEKCTUJIBbHBIX U3EJIAN U1 neTel. [Ipon3BOICTBO OEKIbI I ACTEN SBIACTCS OAHUM
U3 HauOoliee OTBETCTBEHHBIX HANPABICHHA TEKCTUJIBHON MPOMBIIIIEHHOCTH,
IIOCKOJIbKY TaKue W3JENus JOJDKHBI COOTBETCTBOBAaThH CTPOTMM CAHUTAPHO-
TUTHEHUYECKUM U KOJIOrM4ecKUM cTanaapraM. Oco0oe BHUMaHKE yIEeTcsl BHIOOPY
MaTepuanoB, KOHCTPYKTUBHBIM 0COOEHHOCTSIM U3/1EIUI U MPUMEHEHUIO COBPEMEHHBIX
TEXHOJIOTUHA Mpou3BoJcTBA. B padore ananu3upyrorcs TpeOOBaHUS MEXAYHAPOIHbIX
CTaHAApTOB 0€30MacHOCTH TEKCTWJIBHOW MPOAYKIMHU, a TakKe COBPEMEHHbIC
TEHJICHIIUN Pa3BUTHs WHIYCTPUU IETCKOW onexnapl. Ha ocHOBe aHanmn3a HaydHBIX
HCCIIENOBAaHUA M CTAaTUCTHYECKUX JIAHHBIX IOKa3aHO, 4YTO HCIIOJIb30BAHUE
WHHOBAallMOHHBIX ~ MaTE€pUajOB MW  TEXHOJOTWA MPOU3BOJACTBA  CIOCOOCTBYET
MOBBILICHUIO KadecTBa M 0€30MacHOCTH JETCKOM onexabl. PaccmarpuBarorcs
MEPCIIEKTUBBl  JAJbHEUIETO pPa3BUTUS IPOU3BOACTBA JETCKOM  TEKCTHUJIBHOMN
MIPOIYKIIMH B YCIOBUAX POCTAa MUPOBOTO PBIHKA OJEHKIBI.

KiroueBble cJjioBa: Je€TCKass ONEKIA, TEKCTWIbHASA IPOMBIIUICHHOCTD,
0€30MacHOCTh TEKCTUJIBHBIX W3, TPOU3BOJACTBO OJEKIbI, SKOJIOTHYECKUE

MaTepHabl.
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BBenenue

TexcTunbHas 1 MIBEWHAS IPOMBILLUICHHOCTD SIBJISIETCS] BAXKHOM YaCThIO MUPOBOM
ASKOHOMUKHU. B CTpyKType MHPOBOTO PBhIHKA OACKIbl 3HAYUTEIIBHYIO OO0 3aHUMAECT
MIPOU3BOJCTBO JAETCKOM onexabl. [lo maHHBIM MEXIYHAPOIHBIX AHATUTHYECKHUX
KOMITaHWM, MUPOBOM PBIHOK JIETCKOU OIEXK/IbI €KETOAHO JEMOHCTPUPYET YCTOUUUBBIN
poct. CoritacHo uccienoBanusm komnannu Grand View Research, o6beM MupoBoro
pbIHKa neTckoit onexkabl B 2023 roay npesbicua 260 mmuuapaoB gosuiapoB CIIIA, a
Kk 2030 roay oxxuaaeTcs yBeJIMUCHUE TAHHOTO MoKa3aresis 40 okoJjio 350 Mumuapi0B
JOJUTAPOB.

[Ipon3BOACTBO JAETCKOM  OACKABl OTIMYACTCA PSIAOM  CHEUU(PUUECKUX
0COOCHHOCTEH, CBS3aHHBIX C TIOBBIIEHHBIMH TpeOOBaHMSAMHU K KadyeCTBY,
0€30MacCHOCTH U TUTUEHUYECKUM XapaKTePUCTUKAM TEKCTUIIbHBIX M3aenui. JleTckas
KOXKa SBIISICTCS OoJiee YYBCTBUTEIBHOW IO CPaBHEHUIO CO B3POCIOH, IMO3TOMY
HCIIOJIb3yeMbIE MaTepualibl JOJKHBI 00J1aJjaTh BBICOKON BO3AYXONMPOHUIIAEMOCTHIO,
MSITKOCTBIO U TUIIOAUIEPTEHHBIMU CBOMCTBAMU.

Kpome toro, nerckas onex/a T0JKHA COOTBETCTBOBATh CTPOTUM TPEOOBAHUSIM
6e3onacHocTH. KOHCTPYKTUBHBIE AJIEMEHTHI M3CIUN HE JOJKHBI CO37aBaTh PHUCKa
TpaBMHUPOBaHUs peOeHKa. B CBA3M C 3TUM MPOESKTUPOBAHUE U MPOU3BOJICTBO JETCKOM
ONIeKIbI TpeOyeT NMPUMEHEHHUS CHEIUAIbHBIX TEXHOJOTUM M CTPOTOro KOHTPOJIS

Ka4dCCTBa Ha BCCX OTaIllax IIpOU3BOACTBA.

eab ucciienoBanus
[lenbt0 JAHHOTO MCCIICIOBAHUS SIBJISIETCS aHAJIN3 COBPEMEHHBIX TEXHOJOTHIA
MTPOM3BOJICTBA JCTCKON OISkl M BBISIBICHHE OCHOBHBIX (PAKTOPOB, BIMSIONIMX Ha

KayeCTBO U 0€30I1aCHOCTh TEKCTWILHBIX U3IEIUIN U1 IETEN.

MeTtoaoJsiorus
B wuccnenoBaHuM HCMOIB30BaHbI METOJBI aHAM3a HAYYHOW JUTEpaTyphl,
CTaTUCTUYECKUX  JIaHHBIX W  HOPMATHBHBIX  JOKYMEHTOB,  PEryIUPYIOIINX

IMPOU3BOACTBO TEKCTUJILHOM MMpOAYKIIHUH. beun N3YUYCHBI MCXKAYHAPOJAHBIC CTAHAAPThI
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0€30IMacHOCTH AETCKOM OJ1eXK/IbI, BKIItOUasi TPeOOBaHMSI K UCTIOIb3YyEMbIM MaTepUaiaMm,
KOHCTPYKTHUBHBIM 3JIEMEHTAM U TEXHOJOTHYECKHUM IPOLIECCAaM IPOU3BOJICTBA.

Taxke NpPUMEHSJICA CPaBHUTEIBHBIM aHAIM3 PaA3JIMYHBIX TEXHOJIOIMH
IIPOM3BOACTBA JCTCKOM ONEXKIbI, BKIIOYas TPAAULHAOHHBIE METOABI IOIIMBA U

COBPCMCHHBIC aBTOMATU3HUPOBAHHBIC TCXHOJIOI'MH TCKCTUIJIBHOTO IIPON3BOACTBA.

PesyabTarsl u 00CyKaeHue

AHanmu3 COBPEMEHHBIX MCCIIECIOBAHUN IOKAa3bIBAET, YTO OJHHMM H3 KIIFOUEBBIX
(haKTOpOB Ka4eCcTBa JETCKOM OJIEKbI IBISAETCS BEIOOP TEKCTUIIBHBIX Marepuanos. s
MPOMU3BOJICTBA TAKUX M3ACIUA NPEUMYIIECTBEHHO HCIHOJb3YIOTCSd HaTypalbHbIC
TKaHU, TAaKUE KaK XJIONOK, JIeH U 0aMOyKOBO€ BOJIOKHO. DTHU MaTepuajbl 00JaaaroT
BBICOKOW BO3YXOIPOHHUIIAEMOCTBIO, XOPOIIO BIMTHIBAIOT BJIAry W HE BBI3BIBAIOT
pa3apakeHUsl KOXKHU.

[Io paHHBIM MEXIyHApOAHBIX HCCIEIOBAaHUN TEKCTHIBHON WHIYCTpUH,
XJIOTIKOBBIE TKAaHH COCTaBIAIIOT OKoio 60—70 % wmarepuasioB, HCIIONB3YEMBIX B
IIPOU3BOACTBE JI€TCKOM onexapl. HarypasnbHble BoloKHA oOecrieunBaroT KoM(popT U
0€30MacHOCTb MPU UCIIOJIB30BAHUM OACKIbI IE€TbMH.

Eme onHMM BaXXHBIM acCIEKTOM SIBISETCA COOJIONEHUE MEXIYHApOIHBIX
CTaHJapTOB O€30MaCHOCTH TEKCTUJIbHOM mnponykuuu. Hampumep, eBponeiickuii
crangapt OEKO-TEX Standard 100 ycranaBaumBaeT cTporue TpeOOBaHUS K
COJEP’KAHMIO BPEIHBIX XMMHUYECKHUX BEIIECTB B TEKCTHJIBHBIX M3Aeanax. CormacHo
JaHHBIM MeEXIyHapOIHON accoIMaluu TEKCTUIBHOW MPOMBILUIEHHOCTH, Oosee 20
TBICSY TTPOU3BOAUTENCH TEKCTUIISL BO BCEM MUPE UCTIONb3YyIOT cepTudukanuo OEKO-
TEX nns monTBepkaeHus 6€30MacHOCTH CBOSH MTPOIYKITUH.

KoHCTpyKTHBHBIE 0COOEHHOCTH IE€TCKOM OAEXK]IbI TAKKE UTPAIOT BAXKHYIO POJIb.
[Ipy npoekTUpOBaHMM  U3AEAMM  HEOOXOAMMO  YYMTHIBATh aHATOMHYECKHE
0COOEHHOCTH JieTckoro opranu3ma. Opexzaa JobKHa oOecneunBaTh CBOOOAY
JBWKEHUM, HE CO37aBaTh JABJICHUS Ha TEJIO U HE UMETh MEJKUX JeTalleld, KOTOpbIe

MOTYT IIPCACTABIIATH OIIACHOCTD AJIA pGGCHKa.
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CoBpeMEHHbIE TEXHOJIOTHH MPOU3BOICTBA MMO3BOJSIOT 3HAYUTEIBHO MOBBICUTD
Ka4eCTBO JETCKOM OneKbl. Mcronp30BaHME aBTOMaTU3UPOBAHHBIX IBEMHBIX JIMHUM,
KOMIIBIOTEPHBIX CHUCTEM IPOEKTUPOBAHHMA U LU(POBOrO KOHTPOJIA KauecTBa
CHOCOOCTBYET TOBBIIICHHIO TOYHOCTH W3TOTOBICHHUA U3ACIUNA U CHIDKCHUIO
IPOU3BOJICTBEHHBIX J1E€(PEKTOB.

Kpome Toro, B mocCieIHHE TOAbl AKTUBHO pPa3BUBACTCA IIPOU3BOICTBO
HKOJOTHYECKH Oe30macHOM JETCKOM oxexAbl. MHOrue TEKCTHIIbHBIE KOMIaHUU
MCIIOJIb3YIOT OPTaHUYECKUM XJIOMOK U 3KOJIOTMYECKH YUCThIe kpacuTenu. [1o nanHbIM
MEKTYHAPOIHBIX UCCIEA0BAHUI, MUPOBOU PBIHOK OPTaHUYECKOTO TEKCTUJIS €5KETOTHO
yBeIM4uuBaeTcs mpuMepHo Ha 8—10 %.

Eme ogHuMM BaXHBIM  HallpaBICHUEM Pa3BUTHs  SABIIETCA  BHEIPEHHUE
VHHOBAIIMOHHBIX TEKCTUJIBHBIX MaTepuanoB. Hanmpumep, HCIONB3yHOTCS TKaHU C
aHTHOAKTepUAJIIbHBIMM  CBOMCTBAaMM,  KOTOpbIE  MNPENOTBPALIAIOT  Pa3BUTHE
MHUKpPOOPTaHU3MOB Ha MOBEPXHOCTH OAEKIbl. Takue MaTepuabl 0COOCHHO aKTyaIbHbI

AJIL TIPOU3BOACTBA OACKIBI JJISI HOBOPOKACHHBIX.

3akJjloueHue

[IpoBeneHHOE UCCIEOBAHUE MTOKA3BIBACT, YTO MTPOU3BOJICTBO JETCKOM OACHKIbI
SIBISICTCS  CJIOKHBIM ~ T€XHOJIOTHYECKUM  IPOIECCOM, TPEOYIOIIUM COOIIOACHUS
CTporux TpeOOBaHUN KadecTBa M Oe3omacHOCTU. Mcmonb30BaHWE HaTypadbHBIX
MaTepuajgoB, COBPEMEHHBIX TEXHOJOTHH TPOU3BOACTBA U  MEKIYHAPOIHBIX
CTaHJIapTOB 0OE30MaCHOCTH TMO3BOJSET CO3/1aBaTh KAue€CTBEHHYIO M O€30MacHYIO
TEKCTUJIBLHYIO MPOIYKIIUIO JIJISl JIETEH.

Pa3BuTHE NHHOBAIIMOHHBIX TEXHOJIOTHI U YKOJIOTHUYECKH YCTOMYUBBIX METOJ/IOB
MIPOU3BOJICTBA Oy/IeT WUrpaTh Ba)XHYIO POJIb B JAJIbHEHMIIIEM COBEPIICHCTBOBAHUU
WHyCTpUU AETCKON ok bl. [ToBbIIeHNe TpeOoBaHM MOTpeOUTENeH K Ka4eCTBy U
0€30MacHOCTH  TMPOAYKIIMKA  OyJeT  CIOCOOCTBOBaTh  BHEAPEHUIO  HOBBIX

TCXHOJIOTHYCCKUX peI_HeHI/Iﬁ B TEKCTHUJILHOM IMPOMBIIIIJICHHOCTH.
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Caenenus 00 aBrope(-ax): Myxammemnazapos A., npenooasamerns,
babanosa M., Capueixosa A., Aunamyxammeoosa M., cmyoenmul,
Tocyoapcmeennulil snepeemuyeckuii uncmumym TypKmeHucmana

2. Mapwvi, Typxmenucman

«CPABHUTEJIBHAS XAPAKTEPUCTUKA DO®EKTUBHOCTHU
IMPUMEHEHMS ITOJIMMEPHBIX COCTABOB RELEGOR ITPH
PEMOHTE MAT'NCTPAJIBHBIX TPYBOITPOBOAOB»

AnHoTanus: [I[puMeHeHre MHHOBAIIMOHHBIX MOJIMMEPHBIX COCTaBOB Mapku Relegor B
MPAKTUKE KAlUTAIHBHOTO PEMOHTA MAarUCTPAJIBHBIX TPYOOTIPOBOJOB OTKPHIBAET HOBBIC
BO3MO)XHOCTH JIJIsI 00€CTIeYeHUs T0IATOCPOYHON MPOMBIIIIIECHHON 6€30MacCHOCTH. DTH
MaTepHalibl CreuaIbHO pa3paboTaHbl 1JII BOCCTAHOBIICHUS HECYIEH CIOCOOHOCTH
TpyO, UMEIOIINUX KOPPO3UOHHBIE MOBPEXKACHUS, 0€3 HEOOXOAUMOCTH BhIBOJA OOBEKTA
13 3KCIUTyaTaluu. B cpaBHEHUHU ¢ TpaAUIIMOHHBIMU METOJIaMH CBApKHU MUJIN YCTAHOBKH
CTaJIbHBIX MY(PT, TOJIUMEPHBIE CUCTEMBI IEMOHCTPUPYIOT BBICOKYIO aJIallTUBHOCTh K
reomeTpun nedekra. TexHuueckas 3¢pE(EKTUBHOCTH COCTaBOB OOYCJIOBJIGHA UX
VHUKaJIBHON aAre3neil K MeTajuly M CHOCOOHOCTHIO PaBHOMEPHO pacIpeneiiarTh
BHYTPEHHHE HANPSKEHUS B 30HE PEMOHTA.
KuroueBble cjioBa: anaresus, KOMIO3UT, KOPPO3Hsl, MArUCTpajib, My(dTa, HalpsKEeHUE,
MoJIMMEP, MPOYHOCTh, PEMOHT, TPYOONPOBOJ, TEXHOJIOTUS, YCTOWUYHUBOCTD,
sKcIuTyaranus, 3QpPeKTUBHOCTD, TePEKT.

duznKo-MeXaHUYECKHEe CBOMCTBA KOMITO3UTHBIX COCTaBOB Relegor mo3BositoT
HCIIOJIb30BAaTh X B IIMPOKOM JUAINa30HE TEMIIEPATYPHBIX U KIIMMAaTUUECKUX YCIIOBUH,
YTO KpalHE BAXXHO MU PACHPENCICHHBIX CE€Tel. BBICOKMI MOIYJb YIPYrOCTH U
3HAUUTETBHBIN TIpe/ie] TPOYHOCTH MPU PACTSIKECHUU O0O0ECIICUMBAIOT HAJCKHOE
apMUPOBAaHUE TOBPEXKJICHHOTO ydacTka TpyObl. XuMHUYecKas HHEPTHOCTb
MOJIMMEPHON MaTpHUIIbl TAPAHTUPYET 3aLIUTY OT MOBTOPHOTO BO3HUKHOBEHUSI OYaroB

MOJICIONHOW KOPPO3UU B OTPEMOHTHUPOBAHHOM 30HE. CpaBHUTENIbHBIE MCIIBITAHUS
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MOKA3bIBAIOT, YTO CPOK CITYKOBbI yUaCTKOB, BOCCTAHOBJICHHBIX MO JAHHOMN TEXHOJIOTHH,
COTIOCTaBUM C PECYPCOM OCHOBHOTO METaJlia TPYOBI.

TexHONOTHYeCKuid MPOIECC HAHECEHHS COCTaBOB OTJIUYACTCS BBICOKOH
CKOPOCTBIO MOJUMEPHU3ALHH, YTO CYIIECTBEHHO COKpAallaeT BpeMsl MPOBEICHUS
PEMOHTHBIX paboT Ha Tpacce. Mcnonb3oBanue Relegor uckiouaer pucku, CBI3aHHbIC
C MMPOBEJICHUEM OTHEBBIX Pa0OT Ha ICUCTBYIOIIMX MAaruCTPalsiX, TPAHCIOPTUPYIOIINX
B3pbIBOOMACHBIE Cpefbl. [IpocTOoTa MOATOTOBKM MOBEPXHOCTH W BO3MOKHOCTD
PYYHOTO WJIM MEXaHU3MPOBAHHOTO HAHECEHUs JMAENIal0T METOJ| JIOCTYMHBIM Jis
MOJIEBBIX Opurag B TPYAHOJOCTYMHOW MECTHOCTH. OKOHOMHYECKas BBHIT0za
JOCTUTaeTCsl HE TOJIBKO 3a CYET CKOPOCTH, HO M Ojlarojapsi MUHMMHU3alUU 3aTpaT Ha
TSKEIYIO CHELTEXHUKY.

O¢dpexTHBHOCTD MPUMEHEHHS JaHHBIX COCTABOB MOATBEPKAACTCS CHIDKEHUEM
Kod(dduimeHTa aBapuWHOCTH Ha ydacTKaxX, MPONICANINX ITUIAHOBYIO CaHAIMIO C
UCIOJIb30BaHuEM KOMIO3UTHBIX My(]T. Ilonmumephnsie cucrembl Relegor ycnemrHo
CHPAaBISAIOTCA C TepMETH3alMeil CKBO3HBIX Je(PEKTOB HEOONBIIOTO AuaMeTpa Mpu
COOJIIOICHUN PErJIaMeHTUPOBAaHHOIO padodero naBiaeHusl. OJHOPOIHOCTh CTPYKTYpPBI
MaTepuaga TMOoClie OTBEPXKICHHS MPEMsITCTBYeT 0Opa30BaHUI0 MHKPOTPEIIUH O]
BO3JICUCTBHEM JIMHAMHUYECKUX M BUOPAIMOHHBIX HArpy3ok. MHTerpaimus Takux
pElIeHUH B CUCTEMY TEXHUUYECKOTO 00CTYKUBaHUS [TO3BOJISIET 3HAUUTEIBHO MPOITIUTh
MEXPEMOHTHBIE HHTEPBAJIBI IKCIUTyaTalli TPYOOIIPOBOHOTO TPAHCIIOPTA.

3akioueHue

B 3aBepiieHne CTOUT TOMYEPKHYTh, YTO TIEPEXOJ HAa HCHOJIb30BaHUE
MOJIUMEPHBIX cocTaBoB Relegor 3HamMeHyeT €000 KayeCTBEHHBIM CKadyoK B
METOJIOJIOTUM  TOJACPKAHUS HAJCKHOCTH HSHEPreTHUECKONM HH(PPACTPYKTYpHI.
Coueranue BBICOKHX TEXHUYECKUX XapaKTEePHUCTHK, YKOHOMHUYECKOM
1EJIECO00PA3ZHOCTH M IKOJOTUYECKON O€30MacHOCTH JENAeT 3TOT METOJ JUIAECPOM B
cerMeHTe 0e30rHeBoro peMoHTa. JlanpHeiiliee pa3BUTHE COCTABOB U pacIIUPEHHE UX
(YHKIMOHAIBHBIX BO3MOXKHOCTEH OyJIeT cnocoOCTBOBaTh CTAOWUIIBHON padoTe

MarucCTpaJbHBIX TPYOOTPOBOJOB B YCIOBUAX PACTYIIUX HATPY30K. Y CTICIIHBIN OMBIT
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BHCIAPCHUA HAHHBIX peIHeHI/Iﬁ MOATBCPKAACT UX CTPATCTUYCCKYIO 3HAYMMOCTDL JIA

OTpaciu.

Crucox IUTepaTypshi:

1.

3axapos, A. 0. KoMno3uTHble MaTepualibl B peMOHTE TPyOOITpOBOOB. - M.:
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cereid. - CI16.: Heapa, 2020.
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. Muxaitno, E. JI. DOxoHomuyeckas 3(PQPEKTUBHOCTh COBPEMEHHBIX
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Caenenus 00 aBrope(-ax): Amaesa M.A., npenooasamens,
Muvipaoos E, Mbuvipaoos [oc., cmyoenmoi,
Tocyoapcmeennulil snepeemuyeckuii uncmumym TypKmeHucmana

2. Mapwvi, Typxmenucman

«BJIMSTHUE D®PEKTUBHOCTHU CUCTEM KOMILIEKCHOM
BO31YXOOYUCTKH HA SKCIVIYATAIIUOHHBIE XAPAKTEPUCTHUKH
U PECYPC T'A3OTYPBUHHBIX JIBUTATEJIEM»

AnHoTaums: Biusaue 3¢GGEeKTUBHOCTH CHUCTEM KOMIUIEKCHOM BO3IYXOOYUCTKH
(KBOY) Ha »53KkcIUlyaTallHOHHBIE XapaKTEPUCTUKH U PECYpPC Tra30TypOMHHBIX
neurarenedt (I'TJ]) sasieTcss kputuueckum (HakTopoM B COBPEMEHHOM PHEPIETUKE U
aBuanuu. ['a30TypOMHHBIN IBUTaTEbh OTPEOIIIET OrpOMHBIE 00BEMBI aTMOCHEPHOTO
BO3/1yXa, KOTOPBIM BCETAA COACPKUT ONPENEICHHOE KOJIWYECTBO TBEPABIX YACTHL,
colieil 1 Bnard. Jlaxxe He3HAYMTENbHAsI KOHUEHTPALMS PUMECEN MTPU MHOTOYACOBOM
paboTe MNPUBOAMT K HAKOIUICHUIO COTEH KWJIOIPAaMMOB OTJIOKEHHMH Ha JIOMaTKax
KoMIpeccopa 1 TypOuHbl. KauecTBeHHas: OUMCTKA BO3/1yXa MMO3BOJISET IPEIOTBPATUTD
HPO3HUI0 DJIEMEHTOB IMPOTOYHOM YAaCTH U COXPAHUTh MPOCKTHBIA KOADGUIIUEHT
ITOJIE3HOTO JEHUCTBUSl YCTAHOBKHU HA MPOTSKEHUN BCETO MEXPEMOHTHOTO UHTEPBAJIA.
be3 s dexTuBHON DunpTpanu gerpagamnys XapaKTepUCTUK JBUTATENS MPOUCKXOAUT
JABUHOOOPA3HO, YBEJIMYUBasl yACNIbHBIM pacxoj TOMJIMBA U TEIUIOBYIO HAarpy3Ky Ha
OCHOBHBIE Y3JIBI.
KiioueBble ci10Ba: BO3IyXOOYHCTKA, Ta30TYpOWHHBIA JBUTATEh, (QUIBTpAIus,
pecypc, 3po3usi, KOppo3us, Kommpeccop, TypOuHa, 3¢h(EKTUBHOCTH, Aerpajalus,
nepenaj JaBiaeHus, (OYJIUHT, MOIITHOCTh, OOCTY)KBaHUE, HA/IC)KHOCTb.
OKkcrmyatamoHHble  xapaktepuctuku [T/ HampsMmyro  3aBUCSIT — OT
a’pOAMHAMUYECKON YUCTOTHI Mpoduiiel JIonaTok KoMIpeccopa, KOTopas HapyIaeTcs
[Py TOMAaJaHUM HEOUYMILIEHHOTO BO3JyXa. 3arpsi3HEHUE IMOBEPXHOCTU JIOMATOK,

HU3BCECTHOC KakK (bOYJ'II/IHF, MNpUBOAUT K HU3MCHCHHIO TI'COMCTPHUHN MCIKIIOIIATOYHBIX
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KAHAJIOB M YBEJIMYEHUIO IEPOXOBATOCTH. DTO BBI3BIBAET CHU)KEHHE CTEIEHU CHKATHUS
BO3/lyXa M MaJ€HHE MacCOBOI0 pacxoja paboyero Tena depe3 JABUrarens. B
pesynbrate 3(p(GEeKTUBHAS MOUIHOCTh YCTAaHOBKM MOXET CHHU3UTHCA Ha JIECSTh
MPOLIEHTOB YX€ TOCJe HECKOJbKHX ThICAY YacOB pabOThI B 3allbUICHHOW cpeje.
Perynspnas ounctka ¢punstpoB KBOY u npaBuiibHbIi 10100p cTyneHen GuibTpauu
MO3BOJISIIOT MUHUMHU3HPOBATH 3TH TIOTEPU, COXPAHSST CTAOMIIbHBIE BBIXOJIHBIC
ITapaMeTphl TeHEPALUU.

Pecypc razoTypOuHHOTO JIBHUTrartesisi B 3HAYUTEIbHOW CTENEHU JIMMUTUPYETCS
MIPOLIECCAMH 3PO3HMOHHOTO M KOPPO3HMOHHOIO HM3HOCA, HMHTEHCUBHOCTH KOTOPBIX
ONPENENIAETCS KAadyeCTBOM BO3IYyXONOATOTOBKHA. KpyIlHBIE TBEpIbIE YAaCTHIBI,
IPOHUKAOIKE Yepe3 AePeKThl (PUIbTPYIOIIMX 3JIEMEHTOB, BHI3bIBAIOT MEXAaHUUYECKOE
BBIKPAIIMBAHNE METAJIJIA HA BXOJHBIX KPOMKAaX JIOMATOK KOMIIpECCOpa. ITO HE TOJIBKO
YXYALIAeT a’3pOJMHAMHMKY, HO U CO3/1a€T KOHLIEHTPATOpbl HANpPsKEHHWM, KOTOPBIE
MOTYT CTaTh MPUYMHOMN YCTaJIOCTHOIO pa3pyILIEHHUs JOMATOYHOrO anmnapara. Dpo3Hs
cokpaniaer (akTUYECKUN CPOK CIYKObI JOPOTOCTOSIINX KOMIIOHEHTOB B HECKOJBKO
pa3 MO CPaBHEHHIO C PACUYETHBIMU 3HA4YCHHUSIMU. [IpuMEHEHHME MHOTOCTYNEHYATHIX
cucteM KBOVY c¢ wucnonp3oBanneMmM QuibTpoB TOHKOM ouMcTKM Kkiacca HEPA
M03BOJIAET MPAKTUYECKH MOJHOCTHIO UCKITIOYUTH aOpa3uBHOE BO3ICHCTBIE HA METaIL.

3akiroueHue

B 3akiroueHue cieayer OTMETUTh, YTO COBPEMEHHAs CHCTEMAa KOMIUIEKCHOM
BO3JyXOOYHCTKM — 3TO HE MPOCTO HAOOp (UIBTPOB, a BBICOKOTEXHOJOTMYHBIN
KOMILJIEKC, OMPEIEISIOMMNA dKOHOMHUYECKYI0 3 pexkTuBHOCTh 3Kcmutyataiuu [ T/I.
IloBblieHne creneHu ounucTku 10 ypoBHS EPA mnun HEPA craHoBuTCS cTaHZapTOM
JUIS HOBBIX M MOJEPHU3UPYEMBIX OOBEKTOB, CTPEMSLIMXCA K MaKCHUMaJbHOMY
pecypcy. CuHeprus mnepeioBbIX (QUIBTPYIOUIMX MAaTEepUaoB, WHTEIUIEKTYalbHbIX
cucteM ympaBiieHus U 3(G(EKTUBHBIX METOJOB 3alllUThl OT KJIMMATHYECKUX
BO3JICHCTBHI CO3AaeT YCIOBUS JIJIsl Oe3ynmpedHo paboTel TypOuH. byayiee orpaciu
CBSI3aHO C co3aaHueM aaanTuBHBIX cucteM KBOY, criocoOHBIX MocTpanBaThCs MO

TEeKYIIUH XUMHYECKHH COCTaB arMocepbl W PEXUMBI HArpy3Kd JIBHTATEIs.

268



TmiaTenbHOE BHUMAHME K Kauye€CTBY BCAChIBAEMOTO BO3JyXa SBISIETCA 3aJI0FOM
JIOJITOJIETUS U BEICOKOM MPOM3BOAUTEIHHOCTH Ta30TYPOMHHON TEXHUKH.
Crucok nuTeparypsl:
1. Anekcanapos, B. FO. Dkcrmyararnus 1 peMOHT Ta30TypOMHHBIX YCTaHOBOK.
- M.: DHeproaromusaar, 2019.
2. bopucos, C. C. AspoarHamuka u Temi000MeH B ra3oBbiX TypouHax. - CII6.:
[Tonutexnuxka, 2021.
3. Bacunbes, H. H. CucteMbl BO31yXONOATOTOBKY 115 SHepreTuueckux I'TY. -
ExarepunOypr: Munosanuu, 2020.
4. I'puropses, 11. A. Koppo3usa u 3po3usi B aBHAIMOHHBIX ABUTATEISIX. - M.:
MammHoctpoenue, 2022.
5. Amutpues, JI. B. DkoHOMHKa 3KCIUTyaTalMM Ta30MepeKaunBarOIAX

arperaros. - Kazans: Henpa, 2023.
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HEJAT'OI'NKA. PUJIOJIOI'UA

Caenenus 00 aBrope(-ax): Maxpuooceman /ocymaesa
cmapuuil npenooasameins

Oueodorcan baxmuiaposa

cmyo0enmKka

Llupun I'appviesa

cmyO0eHmKka

Typxmenckutl eocyoapcmeenusiii nedazocudeckuul uncmumym umenu Ceuumuaszapa

Ceuiou

«3BOJIIOIIUS TEPOSI B MUPOBOM JIUTEPATYPE: OT
KIIACCHYECKOI'O K COBPEMEHHOMY OBPA3Y»

AnHoTaums: B naHHON Hay4HOI cTaThe paccMaTpUBAETCS ABOJIOLUS 00pasza
reposi B MUPOBOM JIMTEpaType B KOHTEKCTE MCTOPUKO-KYJIBTYPHBIX U (PHIOCO(CKUX
TpaHcopmarmii. MccneaoBaHue HalpaBlIeHO Ha BBISBICHUE 3aKOHOMEPHOCTEM
W3MEHEHUs XYIOXKECTBEHHOM PENPE3CHTAMU JMYHOCTH OT AHTHUYHOCTH 0
coBpemMeHHOCTH. Oco00oe BHHMaHHE YACNACTCS CPaBHUTEIHLHOMY aHalM3y TepOeB
Pa3JIMUHBIX JIUTEPATyPHBIX 3MO0X — OT MH(OJIOTUYECKOTO U DMUYECKOTO Teposi
AHTUYHOCTH 10  (PparMEHTUPOBAHHOTO W  JICLICHTPUPOBAHHOTO  CyOBEKTa
MOCTMOJICpHU3MA. B cTarbe aHaMM3UPYIOTCA KIIIOYEBBIE XApPAKTEPUCTUKU TEPOs,
BKJIIOYAsI €T0 LICHHOCTHBIE OPUEHTUPBI, BHYTPEHHIOKO CTPYKTYPY, CTENIEHb aBTOHOMUHU
Y B3aHMOJICWICTBHE C COLMAIBHOM cpenoil. PaccMmarpuBaeTcsi BIUSHUE KYJIbTYPHBIX,
COITMAJILHBIX U TICUXO0JOTUYECKUX (haKTOPOB HAa OPMHUPOBAHKE JTUTEPATYPHOTO Teposl,
a TaKxke posib (prs10codCKUX KOHIICTIINI B IIEPEOCMBICIICHHH CYOBEKTUBHOCTH. ABTOD
MpEeJIaracT OPUTrMHAIBHYIO UHTEPIPETALNIO JBOJIOLUUU T€pOsi KaK HEJIMHEMHOIO U
JUAJIEKTUYECKOTO TIPOIlecca, B KOTOPOM COBPEeMEHHBIE (hOPMBI COXPAHSIOT CBS3b C

APXCTUIINIYCCKUMHU  MOACIIKAIMHM  IIPOIIJIOIO. I[eﬂaeTCﬂ BbBIBOJ O TOM, 4YTO
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TpaHchopmars reposi OTpakaeT HE TOJBKO M3MEHEHHUS B JIMTEpaType, HO U Oonee
IAPOKHUE MPOLIECCHI PA3BUTHUSI YEIIOBEYECKOTO CO3HAHUS U KYIBTYPHL.

KiwueBble cioBa: JnuTEepaTypHbId TIepoil, HBOJNIOLHUS TEpos, MHUPOBAS
JTUTEpaTypa, XYIOKECTBEHHBIM 00pa3, pOMaHTH3M, peaju3M, MOJICPHH3M,
NOCTMOJICPHU3M,  TICUXOAHAJIU3,  apXeTUll,  CyObEKTUBHOCTb,  KYJIbTypHas
Tpanchopmarus, punocodus IUTeparypbl, HHTEPIPETALUS TEKCTA

DBOJIONMSL JTUTEPATYPHOTO Teposi MPEACTABIACT COOOM ONMH M3 KITHOYEBBIX
NpOLIECCOB B Pa3BUTUU MHUPOBOW CJIOBECHOCTH, OTpaXKaroOUIMi TIIyOHHHBIC
TpanchopMaIiu YeJIOBEYECKOTO CO3HAHUS, KYJAbTYPHBIX MapagurM U (Guinocodckux
MPEJCTABICHUN O MPUPOJE JTUYHOCTH. B paMKax MCTOPUKO-IUTEPATypPHOTO aHAIU3a
oOpa3 Teposi BBICTYNAET HE TOJIbKO KaK XYyJIOKECTBEHHBIM KOHCTPYKT, HO M Kak
CBOEOOpa3HbI MHIAUKATOP AIOXU, B KOTOPOM KOHIICHTPHUPYIOTCS MPEACTABICHUS O
JOJKHOM M CYIIEM, O TPaHUIAX CBOOOJBI M OTBETCTBEHHOCTH, O COOTHOIICHHUH
VHIUBUYaJIbHOTO M KOJUIEKTUBHOro. llepexom oT Kilaccuueckoro repos K
COBPEMEHHOMY COIPOBOXKJAETCSI HE TPOCTO U3MEHEHUEM XYJI0)KECTBEHHBIX (DOPM, HO
Y paAUKAIBHBIM NIEPECMOTPOM aHTPOIIOJIOTHYECKUX OCHOBAHUM, UTO JIEJIAET JaHHYIO
MpoOJieMaTUKy aKTyaJbHOM B KOHTEKCTE MEXIUCHUIUIMHAPHBIX HCCIIEI0BaHUMH,
O00OBEIMHSIIONTUX JTUTEPATYpOBEACHUE, PUIOCO(UIO U TICUXOJIOTHUIO.

B anTnunol nuteparype repoit hopmupyercs B pamKax MU(OIOTHYECKOTO U
KOCMOIIEHTPHUYECKOTO  MHPOBO33PEHUSI, TIJI€ YEJIOBEK MBICIUTCS KaK 4acTh
YHOPSAIOYEHHOTO KOCMOCa, TMOAYMHEHHOTO BBICIIMM 3aKoHaM CyabObl. [epou
AMHUYECKUX MPOU3BENCHUN, Takux Kak «Mmmama» m «Opucces», BOIIIOWIAIOT UEA
apete — n007ecTH, CUJIbI U 4YecTH. VX MOCTynmKu AETEPMHUHUPOBAHBI HE TOJIBKO
JUYHBIMA Ka4eCTBAaMH, HO W BMEMIATETLCTBOM OOTOB, YTO OTPAXKAaeT CHHKPETHU3M
MUQOJIOTUIECKOTO CO3HAaHMS. AHTHUYHBIN repoil, Oyap To Axumn win Oaucceil, He
o0namaer B TIOJIHOW Mepe aBTOHOMHOW CYOBEKTHBHOCTBIO; €r0 WICHTHYHOCTH
bopMupyeTcs Yepe3 COOTHECEHHOCTD C POJIOM, MOJIMCOM B 00’KECTBEHHBIM TTOPSIJIKOM.
IIpu stom yxe B Tpareausix Codoxna m EBpunuaa Hamedaercsi CIBUT B CTOPOHY

BHYTPEHHET0 KOH(IMKTA, KOTJa Tepoi CTaJKHUBAETCS C  HEpa3pelmMbIM
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MPOTUBOPEUHEM MEXIY JHYHOM BOJed M OOBEKTUBHBIM 3aKOHOM, YTO MOXHO
paccMaTpuBaTh Kak MPEATEdy MOCIEAYOIIErO Pa3BUTHSA IICUXOJIOTU3MA.

CpenHeBekoBasi JuTeparypa TpaHc@opMmupyeT oOpa3 reposs B KOHTEKCTE
TEOLEHTPUYECKOTO MHPOBO33pEHUA. [ €pol pBIIApCKOTO pOMAaHa WM JKUTUHHOMN
JIUTEPATYpPbl OPUEHTUPOBAH Ha CIIy’KEHHE BBICIIEW JYXOBHOW Lenu. Ero meHHOCTHAs
CUCTEMA OMNPEHEISIETCS XPUCTUAHCKOM 3THUKOHM, TIJ€ BAKHEUIIMMM KaT€TOpUSMHU
CTAaHOBATCS CMHUPEHUE, KEPTBEHHOCTh M Bepa. OQHAKO YK€ B paMKax KypTya3HOU
TPaJULUH MOSABIIAETCA IEMEHT MHANBUAYAIU3aLNN: PHILAPh HE TOJIBKO CIY’KUT bory
U CEHbOPY, HO W TNEPEKHUBACT JIMYHBIE YYBCTBA, IPEKIE BCEro JIOOOBb, YTO
CBHJIETEJILCTBYET O IOCTEIIEHHOM YCJIOKHEHUU BHYTPEHHETO MUpPa MEPCOHAXKA.

Onoxa Bo3poxaeHuss 3HaMeHyeT CcO0OWM KapAuWHAIbHBI MOBOPOT K
AHTPOINOLEHTPU3MY, YTO HAXOAUT OTpPAXKEHUE B 00pa3e reposd KaK HOCHTEN
cBOOOIHOM BOJIM U TBOpUECKOro Havyana. ['epou Yunbsama lllekcnnpa 1eMOHCTpUPYIOT
IYOOKYI0 TICHMXOJIOTUYECKYI0 aMOMBaJeHTHOCTh: l'amier, Hampumep, BOIUIOLIAET
KpU3UC PEHECCAHCHOI0 TyMaHu3Ma, Oydydyd pa3opBaHHBIM MEXAY [JOJIIOM H
peduekcueil. B 3ToT mepuon repoil CTAaHOBUTCSA CYOBEKTOM CaMOIIO3HAHHUS, €ro
BHYTPEHHUI MUP PUOOPETAET aBTOHOMHYIO [IEHHOCTh, YTO 3aKJIaJbIBAET OCHOBY JJIS
ITOCIIEAYIOLIEr0 Pa3BUTU HHAUBULYAIUCTUYECKON MOJIEIIN JINYHOCTH.

PoMaHTU3M yCuIMBaeT TEHACHINIO K CYObEKTUBU3AIMY Teposl, IPeBpallias ero
B HOCHUTENS YHHMKAJBbHOIO, 4aCTO TPAarnyeCKOro MHPOOIIYLIEeHHs. PoMaHTHYECKHIA
repou, IMpeACTaBlI€HHbIM B TBOpuecTBe Jlxkopmka baiipona wim Muxania
JlepMOHTOBa, IPOTUBOMOCTABISAET ce0s OOUIECTBY, MEPEKUBAS HK3UCTEHIMATBHYIO
n3oisuio. Ero BHyTpeHHHMI KOHQIIMKT proOpeTaeT MeTapu3ndeckoe u3MepeHue, a
CTpeMJIeHHE K abCOJIIOTy HEPEIKO MPUBOIUT K pa3pylleHHio. B 1aHHOM KOHTEKCTE
MOXKHO TOBOPUTH O (DOPMUPOBAHUU apXeTUNa <«IMIIHETO YeJOBEKa», KOTOPbIA B
JaybHenIeM OyieT IepeoCMBICIIEH B peaJlCTUYECKON TPaulluu.

Peammsm  XIX Beka 3HaMmeHyeT coOoi  mepexoJ K  COLHMAJIbHO
JIETEPMUHUPOBAHHOMY T€pOI0, Ubsl JIMYHOCTH (POPMUPYETCS B CIOXKHOM CHUCTEME
oOmecTBeHHBIX OTHOomeHWH. B  mpoumssenenusx JlbBa Tomcroro u  dEmopa

JIoCTOEBCKOTrO repoil CTaHOBUTCSI OOBEKTOM TIIYOOKOT'O MCHUXOJIOTMYECKOTO aHan3a.
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Tak, PackonbHUKOB mHpeAcCTaBiasieT COOOM NpuUMEp BHYTPEHHE MPOTHUBOPEUUBOM
JMYHOCTH, YbU JEHUCTBUS 0OYCIOBIEHBI HE TOJIBKO COIMATBHBIMU yCIOBUSIMHU, HO U
¢unocopckumu uneamu. Peanmuctuueckuil repod yTpauyMBaeT POMAHTHUYECKYIO
UCKIIIOYUTEIIPHOCTh, HO TNpUOOpeTaeT DIYyOMHY M MHOTOMEPHOCTb, OTpakas
CJIO’KHOCTB Y€JIOBEUECKOM ITPUPOJIBL.

Bocrounas nuTeparypa Takke BHOCUT 3HAYUTENbHBIA BKIIAJ B (POPMUPOBAHUE
o0Opa3a repos, mpeiaras albTepHaTHBHbIE MoOJENN CyObeKkTHOCTH. Hampumep, B
KJIACCUYECKOM STIOHCKOM Jureparype, kKak B «lloBectu o I»Hm3m», repou
ONpEENSIETCS HE CTOJIbKO Yepe3 aKTUBHOE JEHCTBUE, CKOJIBKO YEPE3 CIOCOOHOCTh K
CO3EpLUAHUI0 M  OCTETHYECKOMY TNEPEKUBAHMI. B KWTalCKOM  Tpaauuuu
KOH(YIIMaHCKUI uAealn Tepos aKIEHTUPYET MOpajbHYI0 OTBETCTBEHHOCTh W
rapMOHUIO C OOILIECTBOM, YTO KOHTPACTHPYET C 3aMaJHON WHAMBUAYATUCTHYECKON
[apaurMou.

XX BEK NPUHOCHUT paJuKalIbHYIO TpaHChopMaliio o0pa3a repos, CBI3aHHYIO C
KPHU3UCOM MOJEPHUCTCKOIO CO3HaHHUs. [ epoii MOIepHHA3Ma YyTPAUUBAET LIEJIOCTHOCTB,
CTaHOBSCh (PParMEHTHUPOBAHHBIM U JIE30PUEHTUPOBAaHHBIM. B npoussenenusx @panna
Kadxu nnm JIxeiimca [[xolica repoil oka3blBaeTCsl B CUTYallMM SK3UCTEHIUATbHOM
HEOIIPEACIEHHOCTH, I€ TPAJAULMOHHBIE LEHHOCTH TEPSIOT CBOX 3HAYUMOCTS.
[Tcuxoananutuyeckue teopuu 3urmyHna @peitna u Kapna FOHra oka3piBaroT BIUSIHUE
Ha JINTEPATYPHOE OCMBICIIEHNE BHYTPEHHETO MUPA, KOTOPBIN TEIIEPh PACCMAaTPUBAETCS
KaK CJIOXKHasi CTPYKTYpa, BKJIIOYaroIiasi 0ecco3HaTeIbHbIe UMITYIbCHI.

[ToctMonepHUCTCKas TuTEpaTypa JOBOAMT MPOLECC TEKOHCTPYKLIHUH Tepost 10
npeaena. lepod yTpauMmBaeT CTATyC LEHTPA NOBECTBOBAHUS, MNPEBPAIIASICh B
TEKCTyaJbHYI0  KOHCTPYKLHIO, JIMIIEHHYK YCTOWYMBOM HUAECHTHUYHOCTU. B
npou3BeAeHUsIX YMOepTo DKo mian Xapyku Mypakamu repoil 4acTo OKa3bIBaeTcCs B
IIPOCTPAHCTBE CHUMYJISKPOB, TAE€ TPaHULBl MEXAY PEaIbHOCTBIO U BBIMBICIOM
pa3MbIThL. I pOHMS, HHTEPTEKCTYAIBHOCTD U UI'Pa C JKAHPAMH CTAHOBATCSI OCHOBHBIMU
CPEACTBAMHU PEINPE3EHTALUHN, YTO OTPAKAET MOCTCTPYKTYPAIUCTCKYIO KPUTHUKY

CyObeKTa.
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CoBpeMeHHas TUTEpaTypa XapaKTepu3yeTcs IUIropanu3anueid o0pa3oB repos,
IJIe COCYIIECTBYIOT pa3uyHble Mojiesid cyObeKkTHOCTH. ['epoii XXI Beka MOxKeT ObITh
MapruHajJbHbIM, TPABMUPOBAHHBIM, JINIIEHHBIM FEPOUUECKUX YEPT B TPAAUIIMOHHOM
noHuMaHuu. OTHAKO UMEHHO B 3TOW «aHTUTEPOUYHOCTH» MPOSBISIETCS HOBas (hopma
NOJIMHHOCTH. B ycinoBusix mobanu3anuu v udpoBoi KyJIbTypbl T€pOid CTAIKUBACTCA
C HOBBIMU BBI30BAMHU, CBSI3AHHBIMU C UAECHTUYHOCTHIO, MIAMSAThIO U KOMMYHHUKAIIUEH.
Ero BHyTpeHHUI MHUpP CTAHOBHUTCS IMOJEM MEPECEUCHUS] PA3IUYHBIX JUCKYPCOB, UTO
TpeOyeT HOBBIX aHATUTUYECKUX MOAXO0O0B.

Takum 00pa3om, HSBOJIOIUS JIUTEPATYPHOTO TEpOsi MPEACTABISIET CO00it
CJIOKHBII M MHOTOMEPHBIA TMPOLECC, OTPAKAIOIMMNN H3MEHEHHUS B NOHUMAHUU
YeJ0BeuYeCcKor Mpupoapl. OT aHTUYHOTO Tepos, BCTPOEHHOTO B KOCMUYECKUN OPSIZIOK,
0 COBPEMEHHOTO CYOBEKTa, CYIHIECTBYIOIIEIO B YCIOBUSX (PparMeHTanuu H
HEONpPEAECNEHHOCTH, MPOXOAUT JIMHHS, CBUICTEIbCTBYIOIIAS O [MOCTENEHHOMN
WHTEPUOPHU3AINY KOHIIUKTA U YCIIO)KHEHUU CTPYKTYPbI IMYHOCTH. B 9TOM KOHTEKCTE
MOKHO YTBEP)KaTh, YTO COBPEMEHHBIN Irepoi HE yTpaTuil 3HAYMMOCTH, a, HAIIPOTUB,
puoOpEn HOBbIE (HOPMBI BBIPAKEHHS, COOTBETCTBYIOIINE CIIOKHOCTH COBPEMEHHOTO
MHUpa.

ABTOpCKasi TO3ULIMS 3aKII0YAETCS B TOM, UTO IBOJIIOLUS TE€pOsl HE SIBIISAECTCS
JUHEWHBIM TIPOLIECCOM, HAIPaBIEHHBIM OT «IPOCTOTO» K «CIOXKHOMY», a
MpeACTaBIsAeT COOOM TUATEKTUUECKOE JIBMXKCHUE, B KOTOPOM Kaxjasi HoBas ¢opma
BKJIFOUAET B ce0s aeMeHThI npeaspiaymux. CoOBpeMEeHHBIN Tepoii, HECMOTPS Ha CBOIO
(parMEeHTapHOCTh, COXpAaHSAET CBS3b C APXCTUIMUYECKUMU CTPYKTypaMu, 4UTO
MO3BOJISIET TOBOPUTH O MPEEMCTBEHHOCTH KYJIBTYPHBIX Mojeneid. B 3tom cMmeicie
MCCJICIOBAHNE DBOJIIOIIMM TEpPOsS. OTKPBIBACT IMEPCIEKTUBBI sl Oosiee TITyOOKOTO
IIOHMMAaHHUs HE TOJIBKO JIMTEPATyphl, HO U CAMOM YEJIOBEYECKON CYIIIHOCTH.
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«MODERN METHODOLOGICAL PARADIGMS IN ENGLISH LANGUAGE
TEACHING: INTEGRATING CONTENT, SKILLS, AND HYBRIDITY»

Annotation: This article examines contemporary trends in the methodology of
teaching English, emphasizing the shift from traditional, rigid approaches to hybrid,
learner-centered paradigms. It analyzes the integration of content-based instruction, the
development of future skills (communication, collaboration, intercultural awareness),
and the effective use of hybrid learning environments. The article argues that modern
methodology requires a flexible repertoire combining face-to-face instruction with
digital tools to foster deeper engagement, critical thinking, and real-world language
use. Key challenges such as ensuring valid assessment and overcoming technological
limitations are also discussed.

Keywords: English Language Teaching (ELT), methodology, hybrid learning,
content-based instruction (CBI), future skills, intercultural awareness, communicative
competence, digital tools.

Introduction

The methodology of teaching English as a foreign language (EFL) has
undergone a significant evolution, moving away from a sole focus on grammatical
competence towards a more holistic approach. In the contemporary educational
landscape, which is shaped by globalization and digital transformation, the goal is to
equip learners with the skills necessary for effective communication in diverse and
complex environments. This article explores the key components of modern ELT
methodology: the integration of meaningful content, the deliberate cultivation of future

skills, and the strategic implementation of hybrid learning models.
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Content-Based Instruction: Beyond Language as Context

A major shift in modern methodology is the move towards Content-Based
Instruction (CBI). Rather than using topics merely as a vehicle for language exercises,
CBI makes subject matter the core of the curriculum. This approach transforms
students from passive recipients of language into active constructors of disciplinary
knowledge. For instance, instead of a generic lesson on "climate change," a CBI
approach would have students collaboratively map concepts, engage in Socratic
seminars using evidence from authentic texts, and use digital tools to analyze language
patterns within their academic field. This deep engagement with content fosters critical
thinking and makes language learning a more purposeful and inquiry-driven process.

Cultivating Future Skills Through Hybrid Approaches

Parallel to content engagement is the explicit focus on developing "future
skills"—competencies like complex problem-solving, collaboration, and intercultural
understanding. These skills are essential for navigating professional and social
challenges in the 21st century. Research suggests that these skills are best developed
through integrated tasks that combine traditional classroom activities with online
components, creating a hybrid learning experience.

Hybridity in ELT methodology can be interpreted in two key ways. First, it refers
to the blend of face-to-face instruction with digital platforms, allowing for flexible,
personalized learning. Second, it signifies the integration of traditional offline exercises
with modern, online tasks that promote upskilling. For example, a unit on intercultural
communication might combine in-class role-plays with video-response tasks based on
authentic online content. This approach not only improves language proficiency but
also strengthens digital literacy, collaboration through teamwork on digital projects,
and empathy by requiring learners to navigate diverse cultural perspectives.

Reconceptualizing Assessment and the Role of Technology

This methodological evolution necessitates a parallel shift in assessment.
Traditional, one-off written exams are increasingly seen as inadequate measures of
communicative competence. Modern perspectives advocate for assessment as a

continuous, integrated part of the learning process. This includes a greater emphasis on
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formative feedback, self-evaluation, peer collaboration, and practical tasks that mirror
real-world language use, thereby promoting learner autonomy and providing a more
comprehensive understanding of learner ability.

Technology plays a crucial role in enabling these new methodologies. Interactive
teaching methods, such as gamification, storytelling, and role-playing, are significantly
enhanced by digital platforms. Tools like YouTube, Padlet, and data analysis software
allow students to curate sources, create infographics, and investigate language patterns,
transforming them from language recipients into active investigators. However,
effective integration requires careful planning to overcome challenges such as
technological limitations and to ensure that digital tools serve pedagogical goals rather
than becoming decorative gimmicks.

Conclusion

The methodology of teaching English has evolved into a dynamic, multi-faceted
field. Its effectiveness lies not in a single prescribed method, but in a flexible repertoire
that integrates content-based instruction, the cultivation of future skills, and the
strategic use of hybrid learning environments. By making subject matter central,
leveraging digital tools for authentic engagement, and reconceptualizing assessment as
a formative tool, educators can foster deeper learning and better prepare students for
the complexities of a globalized world. The key challenge remains the professional
development of teachers to confidently navigate this hybrid and integrated landscape.
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«COMPARATIVE ANALYSIS OF PHRASEOLOGICAL UNITS IN
LITERARY TEXT: A BRIEF OVERVIEW»

Annotation: Phraseological units (PUs), including idioms, proverbs, and
collocations, are essential components of literary texts, enriching narratives with
cultural nuance and stylistic depth. This paper provides a brief overview of comparative
analysis methods for studying PUs in literature. It explores the primary objectives of
such analyses, key methodological approaches including corpus-driven and functional
analysis, and the main challenges, such as cultural specificity and translation
equivalence. The paper highlights how comparative studies reveal both universal
patterns and language-specific stylistic features across literary works.

Keywords: Phraseological Units, Comparative Analysis, Literary Text, Idioms,
Stylistics, Corpus Linguistics, Translation Studies.

1. Introduction

Phraseological units—stable multi-word combinations with figurative or
specialized meanings—trepresent a vital area of linguistic and literary inquiry. In
literary texts, these units function not merely as linguistic decoration but as powerful
stylistic devices that contribute to characterization, thematic development, and cultural
representation. The comparative analysis of phraseological units across different
literary works, languages, or authors offers valuable insights into both linguistic
structures and artistic expression.

Comparative analysis examines how different texts employ phraseological
resources to achieve similar or divergent stylistic effects. This approach bridges corpus
linguistics, stylistics, and literary studies, enabling researchers to identify patterns that

might remain invisible in single-text analysis. This paper briefly reviews the objectives,
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methods, challenges, and applications of comparative phraseological analysis in
literary contexts.

2. Objectives of Comparative Phraseological Analysis

Comparative studies of phraseological units in literature typically pursue several
interconnected objectives. First, researchers seek to identify stylistic functions across
texts—how PUs contribute to characterization, narrative atmosphere, and thematic
expression. For example, analysis of Katherine Manstfield's "The Garden Party" reveals
how idiomatic expressions distinguish social classes and reflect cultural attitudes.

Second, comparative analysis aims to uncover cross-linguistic patterns and
divergences. Studies comparing French and English fantasy novels demonstrate that
while phraseological motifs serve similar discursive functions across languages, their
linguistic realizations often differ significantly.

Third, researchers investigate authorial style—how individual writers employ
phraseological resources distinctively. The transformation of canonical phraseological
units through compression, decompression, or substitution reveals authorial creativity
and contributes to stylistic signature.

3. Methodological Approaches

Contemporary comparative phraseological analysis employs diverse
methodological frameworks. Corpus-driven approaches have become increasingly
prominent, enabling researchers to identify statistically significant phraseological
patterns across large literary collections. The PhraseoRom project, for instance, uses
automated extraction of recurrent lexico-syntactic constructions to compare subgenres
across French and English novels.

Functional analysis examines how phraseological units operate within
narrative contexts. Studies identify multiple discursive functions: narrative (advancing
plot), descriptive (creating imagery), affective (depicting emotions), and pragmatic
(representing speech). These functions may overlap, requiring nuanced interpretive
frameworks.

Translation-oriented comparison investigates how phraseological units

transfer across languages, identifying techniques such as literal translation,
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equivalence, adaptation, or omission. Such analysis illuminates both linguistic
constraints and translator creativity.

4. Challenges in Comparative Analysis

Comparative  phraseological  research  faces  several  significant
challenges. Cultural specificity poses fundamental difficulties—phraseological units
often embed cultural references, social norms, and historical contexts that resist
straightforward comparison. A proverb meaningful in one culture may lack equivalent
resonance in another.

Classification issues complicate analysis, as the boundary between free
combinations, collocations, and fixed phraseological units remains contested. Different
theoretical frameworks produce divergent categorizations, affecting comparability
across studies.

Interpretation challenges arise from the inherently ambiguous nature of
figurative language. Phraseological units may carry multiple meanings, and their
literary functions depend on contextual factors including narrative position, character
perspective, and intertextual resonance.

5. Conclusion

Comparative analysis of phraseological units in literary texts offers a rich avenue
for understanding the intersection of language, culture, and artistic expression. By
examining how different texts deploy phraseological resources, researchers illuminate
both universal patterns of linguistic creativity and culturally specific stylistic traditions.
Advances in corpus linguistics and computational methods continue to expand
possibilities for large-scale comparison, while close reading remains essential for
understanding contextual functions. Future research may productively integrate
quantitative and qualitative approaches to develop more comprehensive models of
phraseological stylistics across languages and literary traditions.
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«COBPEMEHHBIE ITOAXOAbI K OPTAHU3AIINA YPOKOB PYCCKOI'O
A3BIKA: MHTEI'PALIMSA TPAIMIIMOHHBIX 1 THHOBALIMOHHBIX
METOA0OB»

AHHOTanms: B cTatbe paccMaTpUBaIOTCA aKTyalbHbIE IOJXOAbI K IIPOBEICHUIO
YPOKOB  PYCCKOTO fA3bIKA B COBPEMEHHOM 00pa30BaTEIbHON  mHapaaurme.
AHanu3upyeTcst IBOIIONMS METOAMYECKUX CUCTEM OT TPATUIIMOHHBIX (TpaMMaTHKO-
MEPEBOJIHOM,  AyUOJIMHTBAJIbHBIM) K KOMMYHHKATUBHO-OPUEHTUPOBAHHBIM U
CUCTEMHO-JICATCIIbHOCTHBIM  TEXHOJOTHsIM.  (OOOCHOBBIBACTCSI  HEOOXOJIUMOCTH
MHTETPATUBHOTO MOAX0/Ia, COUETAIONIETO (DYH/IaMEHTAIBHYIO SI3bIKOBYIO ITOATOTOBKY C
pa3BUTUEM KOMMYHHMKATUBHOW KOMIIETeHIIMM Yyuamuxcsi. (Ocoboe BHUMaHUE
yIENseTCsl MPAaKTUKO-OPUEHTUPOBAHHBIM  METOAAM, HWIPOBBIM TEXHOJOTHUSIM U
MPUHITUIIAM CTPYKTYPHOM HAITISITHOCTH KaK CPEACTBaM MOBBIIEHUS YPPEKTUBHOCTH
COBPEMEHHOTO YPOKa PYCCKOTO SI3BIKA.

KuoueBble €j10Ba: ypoK pPYCCKOTO  si3blKa, METOJMKA MPENoAaBaHus,
KOMMYHUKATHUBHAS KOMIIETEHIIUS, CHUCTEMHO-IeSITEIbHOCTHBIN MOAXO,
TPaJUIIMOHHBIC METO/Ibl, UHHOBAIIMOHHBIC TEXHOJIOTHUHU, CTPYKTYPHBINA aHAIU3.

1. Beegenne

VYpok pycckoro si3blka Kak OCHOBHasi (popMa OpraHu3aluy y4eOHOro mpouecca
MpEeTepIIeBaCT 3HAUUTEIHHBIC N3MEHEHUS B YCIIOBUSX COBPEMEHHON 00pa30BaTeILHOM
napajaurMbl. MeTo10JI0THYECKOH OCHOBOM OO0YUYEHHUS CEroJHs BHICTYIIA€T CUCTEMHO-
NEeSTEIBHOCTHBIM MOJAX0J, CO3JAIOIIMNA €AUHYI0 00pa3oBaTeIbHYIO Cpely Ha BCeX
sTamax MIKOJIBHOTO 00pa3oBaHus [5]. AKTyaTbHOCTh COBEPIICHCTBOBAHUSI METOIUKH

npenojiaBaHusi  OOyCJIOBJIEHA HEOOXOAUMOCTbIO  (OPMHUPOBAHMS HE  TOJBKO
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JUHIBUCTUYECKUX 3HAHUH, HO M KOMMYHUKATHBHOM KOMIIETEHLIUH Yy4Yalluxcs,
CIIOCOOHOCTH MPUMEHSTh MOJIyYEHHbIE HABBIKH B PEAJbHBIX KU3HEHHBIX CUTYALUSIX
[2].

2. IBOJIOIHA METOAUYECKUX MOIXO010B

TpagunonHble METOABI OOYUEHUSI PYCCKOMY A3BIKY, TaKU€ KaK rpaMMaTHKO-
IEPEBOAHOMN U ayAMOIMHIBAJIbHBIN, JOJTOE BpEMSI JOMUHHUPOBAIIU B 00pa30BaTeIbHON
MpaKkTUKE. DTH MOAXO0/bI 00eCTeunBaIl MPOYHYI0 PyHIaMEHTaIbHYIO 0a3y 3HAHU,
(dbopMHpOBau MOHUMaHUE IPAMMAaTHYECKUX CTPYKTYP U pa3BUBAINA HABBIKU YTCHUS U
nucbMa [2]. OqHako UX CyIIECTBEHHBIM HEIOCTATKOM SIBJSUIACH OIPAHUYEHHOCTH B
Pa3BUTHM CIIOHTAHHOM YCTHOM peYr U TBOPUECKOTO MPUMEHEHHUS SI3bIKOBBIX CPECTB.

B nporuBoBEeC TpaAMIIMOHHBIM IOAXOJAAaM B COBPEMEHHOM METOJHKE
YTBEPKIAOTCS KOMMYHUKATHBHO-OPUEHTUPOBAHHbIE TEXHOJIOTUU.
KoMMyHHMKaTHBHBIH MNOJAXOJ CTaBUT BO IJIaBy YIJIa pPa3BUTHE CIOCOOHOCTH K
peaibHOMY OOLIEHHIO, HCIIOJIb30BAHUE AyTEHTHMYHBIX MAaTEpUajoB U CO3/IaHHME Ha
YpOKE CUTyaluid, MIPUOIMKEHHBIX K €CTECTBEHHOMY PEUYEBOMY B3aMMOJICUCTBUIO [4;
10].

3. UuTerpaTuBHbIe CTPATEruy B NPENOAABAHUH

Haubonee mnepcrneKTUBHBIM  HANpaBJIEHUEM  COBPEMEHHOM  METOIUKHU
IIPU3HAETCS  WHTErpalys  TPAJUUMOHHBIX W  HMHHOBALMOHHBIX  ITOAXOZOB.
HccnenoBarenu moa4epKUBaIOT, 4TO 3P(EKTUBHBIN YPOK PYCCKOIrO fA3bIKa JOJDKEH
COYETaTh CUCTEMHOE H3yYEHHE TIPaMMATHYECKOIO0 MaTepuala C €ro akTUBHBIM
IIPUMEHEHUEM B KOMMYHUKATUBHBIX 33aIaHUSX [2; &].

BaxkHyl0 poiib B 3TOM MpOIECCE HUIPaeT CTPYKTYPHBIM aHaIW3 Y4eOHOTro
Marepuana. BelelieHne KIIF0UEBbIX MMOHATUM, YCTAHOBJICHUE POIOBUIOBBIX CBSA3EH U
WCIIOJIb30BAaHUE HAIIAJIHBIX Mojenell (cxeM, Tabnui, Trpa@uyecKux Orop)
crocoOCTBYeT (OPMHUPOBAHUIO y YyYalIMXCS OOOOIIEHHBIX 3HAHUW W IEITOCTHOTO
TMOHUMAaHHUS SI3bIKOBOM CHUCTEMBI [9].

4. [IpaKTHKO-OPMEHTUPOBAHHbIE TEXHOJIOTHHU

CoBpeMEHHBII yPOK PYCCKOTO 3bIKa HEMBICTUM 0€3 UCTIOJIb30BaHUS AKTUBHBIX

MeTo10B 00yueHHs. COpEBHOBATEIBHO-UTPOBAsl OpraHU3alysl 3aHATUH, OCOOEHHO Ha
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HayaJlbHOM  JTame, MNpoOyKJAaeT HWHTEpPEeC  y4YalluXcs, aKTUBH3UPYET MX
MTO3HABATEJIbHYIO JEATEIBHOCTD U CIIOCOOCTBYET YIIIyOJIEHHOMY U3YUYEHUIO MTPEAMETA
[5]. WrpoBble »3ieMeHThl TO3BOJISIIOT CHENaTh MPOIECC OBIAJACHUS  SI3bIKOM
€CTECTBEHHBIM 1 MOTHUBUPYIOILIUM.

B nmnpakTtuke mnpenomaBaHUsi PYCCKOTO S3bIKa Kak HMHOCTPAHHOTO 0co0oe
3Ha4YeHHUE pUoOpeTaeT METO/l CUTyaTUBHOTO o0ydeHus (case-study), mMO3BOJISIONTUAN
MOJIETTUPOBaTh  NPO(ECCHOHANBHO  3HAUMMbBIE  CUTyanuu  oOmieHus  [4].
XapaktepuctukamMu  3(QQPEKTUBHOTO ypOKa BBICTYNMAIOT €ro  IpakTU4ecKas
HaIIpaBJIICHHOCTb, KPEATUBHOCTh U KOMMYHHUKATHUBHAsI OpreHTanus |8].

5. 3akirouenue

CoOBpeMEHHBIII ypOK PYCCKOTO s3blKa MpPEACTaBIsIET COOOH  CIIOXKHYIO
METOJMYECKYI0 CHCTEMY, HHTETPUPYIOIIYIO Jy4YlIUE IOCTHKEHUS TpPaJuluOHHOM
OUIAKTUKM M WHHOBAIlMOHHBIE O0pa30BaTelIbHBbIE TEXHOJOTUU. D(PPEKTUBHOCTDH
oOyueHusi  JIOCTUraeTcsi IpU  YCIOBHUM  cOaJaHCUPOBAHHOIO  COYETAaHUs
(dbyHIaMEHTAIBHON TPaMMaTHYECKO OJTOTOBKH € MPAKTUKO-OPUEHTUPOBAHHBIMU U
KOMMYHHMKATUBHBIMU 3aJaHUsIMU. Vcrnosib3oBaHHE HAIJSIIHBIX MOJEJEH, WIPOBBIX
METO/IOB U CUTYAaTHBHBIX 33Ja4 MO3BOJIAET C(HOPMHUPOBATH y YYAIIMXCA HE TOJBKO
CUCTEMHBIE 3HAHUS O S3bIKE, HO U YCTONUMBbBIE HABBIKK PEYEBOIO OOLICHMUS.
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«COBPEMEHHAS METOAMKA ITPEITIOJABAHUSA PYCCKOTI'O A3bIKA:
BEKTOPBI PA3BUTUS B II1OXY HUPPOBOU TPAHCO®OPMAILIUU U
HOJIUKYJIBTYPHOCTHN»

AnHOTamusi: B craThe paccMaTpuBarOTCS KIIFOUEBBIC TEHICHIIUU Pa3BUTHS
METOAMKHA TIpEnojaBaHusi pycckoro s3pika B 2026 romy. AHaIM3UPYIOTCS
METOJIOJIOTHYECKHE OCHOBBI  COBPEMEHHOTO OOy4YeHHMs: aHTPOMOJOTUYECKU,
KOMMYHHUKATHBHBIA W KOTHUTUBHBIN MPUHIUIEI, oOecnednBaromnye 3OPeKTHBHOCTD
MeJarorndeckux mojenei [citation:3; citation:8]. Ocoboe BHUMaHHUE YACISIETCS
aKTyaJIbHBIM HAIpaBJICHUSM: WHTETPAIlMd MU(PPOBBIX TEXHOJOTUH (CHHXPOHHBIE U
aCUHXpOHHBIE (popmarhl, THOpPUAHOE 00yUEHHUE), YUETY MOJUKYIBTYPHOTO KOHTEKCTA
(TpeomoneHye JIMHTBOKYABTYPHBIX O0aphepoB B a)pUKAHCKON U apabCKON ayIuTOpUN)
MU Pa3BUTHIO METANPEIMETHOTO ITOIX0Ma, BBIXOAIIETO 32 PaMKH TPaJIUIMOHHBIX
YPOKOB PYCCKOTO sI3bIKa [citation:1; citation:6; citation:9; citation:10]. I[IpencraBiensl
KOPPEKIIMOHHO-Pa3BUBAIOIINE TEXHOJIOTHH JIJI1 HaYaIbHOW IITKOJIBI, OCHOBAaHHBIE Ha
JTAHHBIX HEUPOTICUXOJIOTMHM W HAmpaBIICHHBIE Ha TPEAYNPEKICHHE TPYTHOCTEH B
oOyuennu. OOOCHOBBIBAETCS HEOOXOIUMOCTh COYETAHUS KIACCHYECKOTO HACIEIus
(KA. Ymunackuit, JI.C. BpIrorckuil) ¢ MHHOBAIIMOHHBIMU MPAKTHUKAMH, BKIHOYAS
MCIIOJIb30BaHUE UCKYCCTBEHHOTO MHTEIUICKTA [citation:1; citation:3].

KioueBble c¢j10Ba: METOJMKA TMPENOJABaHUS PYCCKOTO s3bIKa, HHU(PPOBHIE
TEXHOJIOTUH,  MOJUKYIBTYpHOE  oOpa3oBaHHE,  METalpeaMeTHOe  OOy4eHHeE,

KOPPCKINOHHO-PA3BUBAIOIIIUC TCXHOJIOT'UH, KOMMYHI/IKaTI/IBHO—,HGHTCJ'IBHOCTHBII;'I
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MOJIXO0/I, aHTPOIOJIOTUYECKUN MPUHIUI, PYCCKUMN SI3bIK KaK MHOCTPAHHBIN, THOPUTHOE
oOyueHue.

1. BBenenue

CoBpeMeHHass METOJMKa MPENOAABAHUS PYCCKOTO SI3bIKa MEPEKUBACT NEPHO
aKTUBHOU TpaHCc(hopMalliy, BRI3BAHHOUN LU(PpoBU3aIei 00pa3oBaHus, pacClIupeHHEM
MOJIMKYJIbTYPHBIX KOHTAaKTOB U HOBBIMH TpeOOBaHUSIMHU K pe3yibrataM oOydeHwus. B
2026 romy KJIHOUYEBBIMH BEKTOPAMH PA3BUTHS CTAHOBATCS MHTErPALMS KIACCHYECKUX
NEJAroru4eCcKuX UAeH ¢ NHHOBAIMOHHBIMU TEXHOJIOTUAMH, YUET SK3UCTEHIIMATIbHBIX
MOTPEOHOCTEN A3BIKOBOM JTUYHOCTH M (POPMUPOBAHUE METANIPEAMETHBIX KOMITETEHIIMIA
[citation:1; citation:3; citation:9].

2. MeTono10ru4ecKue OCHOBbI COBPEMEHHOI0 00y4eHUs

B  ocHoBe 3(]PQPEeKTUBHBIX  METOOUYECKHX  MOJENEH  JeXar  TpH
(yHIaMEHTaIbHBIX TPUHIMUNA, OIpPEIEICHHbIX MCCIEN0BaHUSIMU MOCKOBCKOTO
roCy/1apCTBEHHOIO JIMHIBUCTUYECKOTO YHUBEpcHUTETA [citation:3; citation:8]:

l. AHTPONOJOIMYeCKMH NPHHIMII — OINOpa Ha JMYHOCTHBIM pecypce
Y4aIllerocsi ¢ y4eToM €ro SK3UCTEHLHUAJIbHBIX (KU3HEHHO BAXKHBIX) MOTPEOHOCTEM,
MOTHMBOB H LIEJIEW U3yUYEHUS SA3bIKA.

2. KoMMyHuKaTUBHBIA NpUHIUN — (QOPMUPOBAHHE KOMMYHHKATHBHOM
KOMIIETEHIIMM B 3aJ@HHBIX YCIOBHAX YEpe3 pealu3alni0 KOMMYHHMKaTHBHO-
NEATEIIBHOCTHOTO MOAX0/IA B PA3JIMYHBIX €0 BApUAHTAaX.

3. KorunTuBHblii  npuHoun —  (GOpMUPOBAHHE  NPECYHIO3UIIMH,
CO371aBa€MOM B ONOPE Ha A3BIKOBYIO JINYHOCTh YYALIErOCS U €r0 A3bIKOBOE CO3HAHHUE.

WNHTerpanyss 3TUX NPUHIMIIOB IIO3BOJIAET KOHCTPYHMPOBAaTh BapHUATHBHBIC
oOyyJaromire MoJIeH, aAanTHPOBaHHbIE K KOHKPETHOMY KOHTUHICHTY YYaIlUXCA.

3. Hudposas Tpanchopmanusi 00ydeHust

Mupokoe BHeapeHHe HUGPOBBIX TEXHOJOTM KOPEHHBIM 00pa3oM MEHSET
METOAWYECKHN  apceHail  mpenogasarens. MccnepoBarenm — Boarorpaackoro
rOCYIapCTBEHHOTO  COLIMAJIbHO-NIEAArOrMYECKOT0 YHUBEPCUTETA BBIJCIAIOT JBa

KJIIOYCBBIX HAIIPpaBJICHUA!
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. CHUHXpPOHHBbIE TEXHOJOTMH — OHJIANH-3aHATUSA B PEAJTbHOM BpPEMEHH,
00ecCIreunBaroIre HEMOCPEICTBEHHOE B3aUMO/ICHCTBUE MPEMOIaBATENS U YUAIIUXCS.

. ACHHXPOHHBbI€ TEXHOJIOTMM — TOJTOTOBKA K TECTaM U 3K3aMEHaM C
MCIOJIb30BaHNEM HU(PPOBBIX TIATHOPM, TOCTYITHBIX B JII000E BpeMs.

Oco0y1o 3HaYMMOCTh MPUOOpPETaeT TMOPUIHBIN GopMaT OOy4YEeHUS, YCIEIIHO
anpoOMPOBAaHHBIN B MPENOJIABAHUM PYCCKOTO s3bIka B AHIOJIe M TO3BOJISIOIINNA
MPEOONIeBaTh  JIMHTBOKYIBTYPHYIO  JUCTaHIMIO.  AKTHBHO  OOCyXKIaeTcs
UCIOJIb30BaHNE UCKYCCTBEHHOTO MHTEJUIEKTa KaK MHCTPYMEHTA pa3padoTKU yueOHBIX
MaTepHUAJIOB U IEPCOHATU3ALNN OOyUECHHUS.

4. IloIMKYJIBTYPHBIN ACHEKT MPEnogaBAHUA

Pacmupenue reorpaguu  M3ydaronMX PYCCKUM  SI3bIK  CTaBUT  HOBBIE
METOIMYECKHe 3a1add. VcciienoBaHusl MOKa3bIBAOT, YTO paboTa ¢ apUKaHCKUMU
yyamuMucs — (aHIO- W TOPTYrajoA3bIUHBIE  PETHOHBI)  TpedyeT — yuera
JUHTBOKYIBTYPHBIX ~ Oaphe€pOB U  POJEBBIX OXHUJIAHUA B  KOMMYHHKAIUH.
MeXKylnbTypHBIE Ppa3pbiBbl B TMOHUMAHHUM «XOPOIIEr0 CTYAEHTa» CTaHOBSTCS
MPEAMETOM CHEUUATIBHOTO METOAUYECKOTO aHAJN3a.

Hns apa0Ockoif ayIuTOPUU 000CHOBaHa JIMHTBOOPUEHTUPOBAHHAS
Metoauka (tepmud B.H. Barnep), mpenmonaratoimias CHUCTEMHOE COIOCTaBIICHUE
M3y4aemMoro (pycckoro) si3blka C POMHBIM (apaOCKHM) SI3BIKOM OOYyYaroIIuXcs ISt
MPOTHO3UPOBAHUS U NMPO(UIAKTUKA TUITUYHBIX OMIMOOK. MHTErpaius KyabTypHbIX U
TPAJAUIIMOHHBIX 3JEMEHTOB Poccuu B y4eOHBIN Mpolecc MpuU3HaHA JACHCTBEHHBIM
MHCTPYMEHTOM TOBBIIICHUS MOTUBAIIMYU U YIIIYOJIEGHHOTO OCBOCHUS S3bIKA.

5. MeranpeaMeTHoe 00yueHuUe

HoBbIM HampaBieHHMEM METOIUKH CTAaHOBUTCS METalpelIMETHOE OOydeHHUE
pYCCKOMY SI3BIKY, TipeAcTaBieHHoe B yueoHuke O.E. JIpo3noBoii [citation:2; citation:9].
DTa KOHIIENIMs MPEANoJaraer:

. dopmupoBaHre 00pa30BaTENBLHON Cpebl, I7le BCe YYaCTHUKU y4eOHOro
npoliecca yIemsoT ClielIMaIbHO€ BHUMAaHHUE SI3bIKOBBIM acClieKTaM OOy4eHMUS;

. OxBar HE TOJBKO YPOKOB PYCCKOTO SI3bIKAa, HO M JIPYTUX MPEAMETOB, a

TaK>Ke BHEKJIACCHOM paboThI;
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. [ToAroTOBKY yUMTENS-CIOBECHUKA KAaK OPraHU3aTOpa U KOHCYJIBTAHTA JJIsl
MeJ]arOroB APYTrUX JUCIUILINH.

Takol Mmoaxoj MO3BOJIIET PEaM30BaTh MPHUHIUIT «A3bIK HA BCEX YPOKax» U
CrIoCOOCTBYET MOBBITICHUIO (DYHKITMOHATHHOW TPAMOTHOCTH yUaIITUXCS.

6. KoppeknnoHHO-pa3BUBAKOIIME TEXHOJIOT U

Jns HayanbHOW IIKOJBI OCOOYI0 aKTyaJlbHOCTh MPUOOpPETaeT METOJUKa,
YUUTHIBAIOIIAS TAHHBIE COBPEMEHHBIX MICUXO0JIOTOB U HEUPOIICUXOJIOTOB O TPYIHOCTAX
MJIQJIIIUX IIKOJIBHUKOB B YCBOCHHHM PYCCKOTo si3bika. KimroueBas uyies — mepeHoc
aKIIEHTa C KOPPEKIIUH YK€ UMEIOIIUXCS MPOOJieM Ha MpeaynpexaeHne TPyIHOCTel B
00y4YEHUHU U HEYCIIEBAEMOCTH.

Opranuzaiusi yueOHOTo NpoIecca CTPOUTCS C YYETOM HEUPOIICUXOIOTHIECKUX
0COOCHHOCTEH AeTel TPyMHIbl PUCKA, UTO MO3BOJISIET CO3AaTh YCIOBUS JJIsl YCTIEIITHOTO
OBJIQJICHUS SI3bIKOBHIMU HABBIKAMH BCEMH YYaIIMMUCS, BKJIOYAs JeTed ¢ 0COOBIMU
o0Opa3oBaTeIbHBIMU MOTPEOHOCTIMHU.

7. 3akir04eHue

CoBpeMeHHass METOAMKA IMPENoJaBaHUs PYCCKOTO S3bIKa pPa3BUBAETCS Kak
cuHTe3 kiaccuyeckoro mnemarorndeckoro Hachmemus (K.  VYmumuckuit, JI.C.
Brirorckuii, A.A. JICOHThEB) U1 MHHOBAIIMOHHBIX IOJIXO0JIOB, OTBEUAIOIINX BbI30BAM
M(poBOI AMOXU U TMOTUKYABTYpHOro mupa [citation:1; citation:3]. KitoueBsiMu
BEKTOPAMH BBICTYNAIOT aHTPOMOJIOTMYECKAsT OpHUEHTalUsl OOy4YeHUs, WHTErpaius
UQPOBLIX TEXHONOTWUW (BKJIIOUas TruOpupHbie ¢GopMaTthl W HCKYCCTBEHHBIN
WHTEIIJIEKT), YYeT JHUHTBOKYJIBTYPHBIX OCOOCHHOCTEH pa3IMYHbIX KOHTHUHTECHTOB
y4almxcsi, METaNpeIMETHbIA TOAX0A W HEHPONCUXOJIOTHYECKH O0O0CHOBaHHAs
npodrIakTUKa TPyAHOCTEH B oOydyeHuu. [lanpHeiee pa3BUTHE METOIUKH OymeT
OTIPENICNATHCS CIIOCOOHOCTBIO OPraHUYHO COYETATh 3TU HAIPaBJIEHUS B IEJIOCTHBIX
00y4aromux MOJEIsIX.

Cnucok aureparypsbl:
1. Poccuiicko-Tamxukckuit (CnaBsHckuil) yHuBepcuteT. Kpymiblii cTon
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Caenenusi 00 aBrope(-ax): Caxemoypoviea  Kaxamvipam  [binviodcosud,
npenooasamein.
Tocyoapcmeennviii snepeemuyeckuti uncmumym Typkmenucmana.

Mapwl, Typkmenucman

«@U3NYECKAS KYJIBTYPA U CITIOPT B 2026 I'OAY: HOBBIE TPEH/1bI,
IHUPPOBASI TPAHC®OPMAILIUSA U UBMEHEHUE ITAPAJIUT'MbI
3/1I0POBbBS»

AHHoTanusi: B crarbe paccMmarTpuBaroTCsl KIIOYEBBIC TEHACHIUU Pa3BUTHS
ctepsl puznuecKkol KyJabTyphl U criopTa B 2026 rogy Ha OCHOBE aKTyaJlbHBIX JAHHBIX
U DKCIEPTHBIX OIICHOK. AHAJIM3UPYETCs] POCT BOBJICUCHHOCTH HACEICHMS: OIS
peryasipHo 3aHuMaromuxcst ¢putHecom B Poccum npesbicuna 5%, 4TO COCTaBISIET
Obonee 7,5 wmwmoHa 4enoBek. Ocoboe BHHUMaHue yuensercs UudpoBoi
TpaHchopMaIii  OTPAcid: TPUMEHEHUI0 HWCKYCCTBEHHOTO HMHTEJUICKTa IS
aBTOMAaTHU3AIMK MPOIECCOB, BUPTYaJIbHBIX TPEHEPOB, TeMMUPUKAIIMM TPEHUPOBOK U
CUCTEM MOHHUTOPUHTA (PYHKIIMOHAJIBHOTO COCTOSIHUSI CIIOPTCMEHOB [citation:1;
citation:2; citation:7]. [IpeacraBiensl HOBbIE TPEHIBI: TIEPEX0 GUTHEC-UHAYCTPUH HA
NOJANUCHYIO (PEKYpPPEHTHYI0) MOJelb OIUIaThl, CMEIIEHUE CIpoca B CTOPOHY
"3e5ieHbIX" TOKAU PSAAOM C MapKamu, a Takke u3MeHeHue puiiocodpun TpEeHUPOBOK
— ot "OBICcTpee, BhIIIE, CHIIbHEE" K BOCCTAHOBIICHHIO, PEIaKCy U 0CO3HAHHOM 3a00Te
0 3710pOBbe [citation:2; citation:8]. O00CHOBBIBaETCS BHIBOJ O (DOPMUPOBAHUN HOBOU
napagurMel, Tae (u3nyueckas aKkTUBHOCTh PAaCcCMAaTpPUBACTCS KaK HEOTHEMIIEMBIN
anemeHT holistic wellness U nmpodumakTUku cTpecca, a TEXHOJIOTHH CTaHOBSITCSA
MHCTPYMEHTOM MepCOHAIN3allMK 1 MOBBIILIEHHS] MOTUBALIMH [citation:2; citation:10].

KiroueBble cioBa: pusznueckass KylnbTypa, CHOPT, (PUTHEC-UHIAYCTpHS,
nudpoBast TpaHchopMalus, UCKYCCTBEHHbBIN MHTEIICKT, TeUMHU(PUKAIINS, TTOTHUCHAS
MOJIeNb, 3IAO0POBBI 00pa3 >XKU3HU, MOHHUTOPUHT (DYHKIIMOHATIHLHOTO COCTOSIHHSA,

wellness-TpeHpl.

292



1. BBenenue

Chepa ¢usmueckoit KyapTypel W crnopra B 2026 TOmMy TEpEKUBACT
(dbyHIaMEHTAJIbHYI0 TpaHC(OPMAIIMIO, BHI3BAHHYI0 M3MEHEHHEM MOTPEOUTEIHCKOIO
MoBeACHNS, NHU(pOBU3AIME W HOBBIM TOHUMaHWUEM 370pOBbsA. [lo mgaHHBIM
MunucrepctBa ciopta P®, perynsipHo hu3ndeckoil akTHBHOCTBIO 3aHUMAIOTCs OoJee
60% poccusia oT 3 10 79 7nert, a g0 nocemanmux GUTHEC-KITyobl npeBbicuia 5%
HaceJieHus (CBBIIIE 7,5 MUUIMOHA YETIOBEK), IEMOHCTPUPYSI YCTOMUUBBIM POCT MOCIIE
HaHIeMHUITHOTO Meproa [citation:2; citation:4].

2. llndposBas TpanchopManms U HCKYCCTBEHHbIN HHTE/LJIEKT

2.1. Ipumenenue UM B cCiOPTUBHOM NMPAKTHKE

[Tpodeccop I1.K. ITerpoB B crarbe "Bo3MOXHOCTH M MPOOJIEMbI IPUMEHEHUS
HMCKYCCTBEHHOIO HMHTEJUIeKTa B 1udpoBOM TpaHchopmaiuu (PU3KyIbTYpHOTO
oOpa3zoBaHus W cropTa" aHaJW3UPYET ONBIT HCIOJIB30BaHUS HHGOPMAIIMOHHBIX
TEXHOJIOTUH W TepcriekTuBbl BHenpeHuss MW Ha »drane mnepexoga BBICHIETO
o0pa3oBaHUs Ha HOBYIO CHCTEMY IIOATOTOBKHM CIEIHUAIUCTOB. VICKycCcTBEHHBIN
UHTEIJIEKT TPUMEHSIETCA JUIsl aBTOMATHU3allMd PYTHUHHBIX MPOLIECCOB, BKIKOYAS
CUCTEMBbl KOHTPOJISI JOCTylla U YOPaBICHUS OUYEpPEIsSIMH, 4YTO I[O3BOJISIET
ONTUMH3UPOBATH PACXOJIbl PUTHEC-KITYOOB Ha MEPCOHAI.

2.2. BupryaabHble TpeHepbl U reiMupukanms

[TosiBNsAOTCST  BUpPTyaJibHBIE TPEHEPHl W TPYIIOBBIE TPEHUPOBKU C
COpPEBHOBATEIHHBIM AJIEMEHTOM, HAIPUMEP, CAUKIIMHT, TJIe OpacieThl MOAKIIOYCHBI K
AKpaHaM U 0TOOPaXaroT MyJIbC, CKOPOCTh U IPYTHe TIOKa3aTeln B peajibHOM BPEMEHH.
NN Ha ocHOBe 3THX AAHHBIX (POPMUPYET PEUTHUHI YYACTHHUKOB, YTO IOBBIIIAET
MOTHUBALIMI0O M BOBJIICUEHHOCTh. YMHBIE 3€pKaja, KOPPEKTUPYIOIIUE TPACKTOPUIO
JBIDKCHMS, TAK)KE BXOJIAT B MPAKTUKY, XOTS UX PACPOCTPAHCHUE TTOKA OTPaHUYCHO.

2.3. MoHMTOPHMHT PYHKIMOHAJIBHOIO COCTOSTHUA

UccnenoBanue I'3. Xanukosa c COaBTOpaMHU MPEICTABISAET
ABTOMAaTU3UPOBAHHYIO CHCTEMY MOHHMTOpPHMHTa MOP(POQPYHKIIMOHAIBHOIO CTaTyca H
(YHKITMOHATBHBIX PE3EPBOB OpraHu3Ma 00pIioB Ha nosicax. PazpaboTanHbiil BeO-caiiT

IIO3BOJIACT OLICHUBATDH (PYHKI_II/IOHaJ'IBHOC COCTOSAHHEC CIIOPTCMCHOB C MCIIOJIB30BaAHHUEM
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metonoB C.A. [lymanuna u Heilpomuorpada, 9To OTKpPHIBAET BO3MOXHOCTU IS
CO3/IaHMS MOJCIHHBIX Tpoduiieli OOPIIOB pa3TMIHON KBATU(DHUKAIUH.

3. HoBble OM3HeCc-MO1eJ 1M U NOTPeOuTeILCKHE TPEHIbI

3.1. Ilepexoa Ha MOANMMCHYIO MOEJIb

B ¢dutHec-uHIyCTpHUM MPOUCXOAUT KOJIOCCATBLHOE U3MEHEHUE OU3HEC-MOIEIH:
OT KJIACCUYECKOI aBaHCOBOM (TO/I0OBbIE KIIyOHBIE KapThl) K MOAMUCHON, PEKYPPEHTHOM
MoOZIeNM ¢ noMecsuHbIM criucanueM. Ceiyac 69% BHOBb OTKPBIBAIOIIMXCS KIIyOOB
paboTaloT MO ATOMY MPHUHIUITY, YTO aJleKBaTHEE 3aIpocaM NOTPEeOUTENsI, HE TOTOBOTO
MJIAaHUPOBAThH OIOIKET Ha TOJl BIIEPE.

3.2. "3esenniit" puTHEC

OKcIepThl NPOTHO3UPYIOT OyM Ha KIIyObl, paclojloKEHHBIE PSIIOM C MapKaMu U
3€JIEHBIMU 30HaMU. TPEHUPOBKHU Ha MPUPOAE COUYETAIOT 3aJl C MPOTYIKAMHU Ha CBEKEM
BO3JyX€, CHIKAIOT CTPECC U IMOBBIIAT MOTHBAaLU0. DUTHEC-LIEHTPHI C BUIOM Ha
napK Wi uHTerpanueil outdoor-30H MOTYT paccuuThIBaTh Ha POCT Tpaduka a0 35—
40%.

3.3. V3kas cnemuajan3anus

3a nocnenHue 4-5 JIET OTKPBUIOCH MHOMKECTBO Y3KOCIEHHAIM3UPOBAHHBIX
CIIOPTUBHBIX CTyaui (¥iora, mujarec, eIMHOOOPCTBA) HAa TEPBBIX ATa)kaX >KUIBIX
KOMILIEKCOB. DTOT TPEH/I CBSA3aH C 3alpOCOM 3yMEPOB, JKEJAIOIIUX IIATUTh TOJIBKO 32
noTpedIsieMble YCIYTH U MOTy4Yarh O00Jbllie BHUMAaHUS TPEHEpa.

4. U3meHneHue pusiocopun TPEHUPOBOK

4.1. OT 10CTHKEHHUI K BOCCTAHOBJICHUIO

HaGmonaercst o01muid TpeH Ha BOCCTAHOBJIEHUE, MOJIEPKAHUE OpraHu3Ma U
pelaKkc BMECTO TPEHUPOBOK Ha u3HOC. "bpicTpee, Bwimie, cuiabHee" OoJbllle HE
paboraert. Panbiie putHec nponasancs yepes KyOUKHU npecca U HakauaHHbIE SITOJTULIBI,
Tenepb B peKiiaMe yalie 3J0pOBbIA 00pa3 *KU3HHU, MPABUIbHOE MMUTAHUE U 3JOPOBBIN
COH.

4.2. llonyasipHOCTH HOTHM U MUAJIATECA

B 3TOT KOHLIENT XOPOIIO BIUCHIBAIOTCA HOra, MUJIaTec, CTPETYUHT — BCE, YTO

KacacTCsd MCIAUTATUBHLIX IIPAKTHK KW  OCO3HAHHOI'O COXpaHCHHA  3J0pPOBbA.
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MexyHapoaHbId OMBIT TOATBEpkAAeT 3()(PEKTUBHOCTH HUTPOBBIX METOAUK U
MIPOEKTHOM I€ATEIbHOCTH JJI1 BOBJICUYECHHUS IMOAPOCTKOB.

S. dusnyeckas aKTUBHOCTh U aKaJeMUYeCKas yCIIeBaeMoCTh

Uccnenoanne 10.0O. BypkuHOW NOATBEPKIAaeT MO3UTHUBHYIO KOPPEISALHUIO
MexAy (U3UYECKOW AaKTUBHOCTBIO M aKaJEMUYECKUMH JIOCTUKEHUSIMU CTYIECHTOB
IOpUANdecKux crenuanbHocTed. Cpeau oOydaromuxcsi ¢ OTIMYHOW M XOpollen
ycreBaeMocThio 58% 0CO3HAIOT 3HAYUTEIHHOE TOJIOKHUTENBFHOE BIUSHIE (PU3NIECKOIN
MOJITOTOBKM Ha Y4eOHbIE pe3yabTarbl. 3aHaTus 2—3 pasza B Henento no 1-1,5 daca
MOBBIIIAIOT OOLIUN TOHYC, CHHYKAIOT CTPECC, YIYUIIAIOT KOHIIEHTPALIMIO BHUMAaHUS U
Ka4eCTBO CHA.

6. llIko1bHBINA cIOPT ¥ GOPMHUPOBaHHUE 3I0POBOT0 00pa3a »KU3HU

HUccnenoBanne M.I. MaromenoBa ¢ coaBropamMu IOAYEPKUBAET  POIb
IIKOJIBHOTO CHOPTa B (JOPMUPOBAHUHU OCHOB 3JI0POBOI0 00pa3a KU3HU y HOAPOCTKOB.
duznueckass aKTUBHOCTD ITOJIOKUTENIBHO BIIMSAET Ha COLUAIBHOE UM SMOLMOHAIBHOE
pa3BUTHE, YKPEIUIAsl CAMOOLICHKY M HAaBBIKM B3aUMOJECHCTBUS B KOJUIEKTUBE. ABTOPBI
OTMEYal0T HEOOXOAUMOCTh MOJEPHU3ALNU UHPPACTPYKTYPbI U BHEAPEHUS LIUPPOBBIX
TEXHOJOTUN  (dNMEKTpOHHBbIE  y4eOHUKH, HMHPOPMALMOHHBIE  JabOpaToOpuH,
MMMEpCUBHAs cpezia) ISl OBBIILEHUS MOTUBALUY.

7. 3ak04eHune

@usnueckass Kyaprypa u conopt B 2026 romy  XapakKTepHU3YHOTCS
byHIaMEHTAIbHBIMA HW3MeHeHusMH: 1udpoBuszamus u WU tpanchopmupyror
TPEHUPOBOUHBIN MPOLECC U YIPABICHUE; MOANUCHAS MOJEb U "3€JeHbIe" JIOKAlUU
MEHSIOT PbIHOK (PUTHEC-YCIIYT; (PUIT0COPUS CMEIIAeTCsl OT TOCTUKEHUN K OCO3HAHHOM
3a0bote 0 3710poBbe. VccenoBanus NOATBEPAKAAIOT CBA3b (PU3MUECKOI aKTHUBHOCTH C
YCIEBAEMOCThIO U COLMAJIbHBIM pa3BuTueM. DopMmupyercss HOBas mapagurma, Tie
TEXHOJIOTUU CIIY>)KaT MHCTPYMEHTOM IEPCOHAIM3ALMN U MOBBIIICHUS MOTHUBALUH, a
¢busnueckas KylbTypa CTAaHOBHUTCS HEOThEeMJIEMBIM 37eMeHTOM holistic wellness u

MpoUIAKTUKH CTPECCa B YCIOBUSX COBPEMEHHOM JKU3HHU.
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«ARTIFICIAL INTELLIGENCE IN EDUCATION: THE ROLE OF AI IN
LANGUAGE LEARNING»

Abstract

The integration of artificial intelligence (Al) into education has introduced new
possibilities for enhancing language learning processes. This article examines the
application of Al technologies in language education, focusing on their impact on
teaching methodologies, learner engagement, and learning outcomes. Drawing on
insights from Applied Linguistics and Artificial Intelligence, the study explores how
Al-driven tools support personalized learning, automated feedback, and adaptive
instruction. The paper argues that while Al has the potential to transform language
education, its effective use requires careful consideration of pedagogical, ethical, and
technological factors.

Introduction. The rapid development of digital technologies has significantly
influenced educational practices, leading to the emergence of artificial intelligence as
a key component of modern learning environments. In the context of language
education, Al offers innovative tools that can support both learners and educators.

Language learning is a complex process that involves cognitive, social, and
linguistic dimensions. The integration of Al technologies has the potential to enhance
these processes by providing individualized learning experiences and real-time
feedback. This article aims to analyze the role of Al in language learning and evaluate
its implications for contemporary education.

Artificial intelligence refers to the development of computer systems capable of
performing tasks that typically require human intelligence, such as problem-solving,

pattern recognition, and language processing. Within the field of Artificial Intelligence,
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Al applications in education include intelligent tutoring systems, natural language
processing tools, and adaptive learning platforms.

In language learning, Al technologies enable the analysis of learner performance,
the generation of personalized content, and the automation of assessment processes.
These capabilities contribute to more efficient and effective learning environments.

Al is increasingly being used in various aspects of language education. One
prominent application is automated feedback, where Al systems analyze learners’
written or spoken language and provide immediate corrections and suggestions. This
supports continuous learning and helps learners identify and address their errors.

Another important application is adaptive learning. Al-driven platforms can
adjust the difficulty and content of learning materials based on individual learner
performance. This personalized approach enhances motivation and ensures that
learners progress at an appropriate pace.

Additionally, Al-powered chatbots and virtual assistants simulate real-life
communication, allowing learners to practice language skills in interactive contexts.
These tools contribute to the development of communicative competence and fluency.

The use of Al in language learning offers several pedagogical advantages. First,
it supports personalized learning by tailoring instruction to the needs and abilities of
each learner. This is particularly important in heterogeneous classrooms where students
have diverse proficiency levels. Second, Al enhances learner autonomy. Students can
engage with learning materials independently, receive instant feedback, and monitor
their own progress. This fosters self-directed learning and responsibility. Third, Al
facilitates data-driven decision-making. Educators can use analytics generated by Al
systems to identify learning patterns, assess student performance, and adapt their
teaching strategies accordingly. Despite its potential, the integration of Al in language
education presents several challenges. One major concern is the issue of data privacy,
as Al systems often require the collection and analysis of large amounts of personal
data. Another challenge is the risk of overreliance on technology. While Al can support
learning, it cannot fully replace the role of teachers, particularly in providing emotional

support and fostering social interaction. Ethical considerations also include questions
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of fairness and accessibility. Not all learners have equal access to advanced
technologies, which may exacerbate existing educational inequalities.

The integration of Al into language education requires a redefinition of the
teacher’s role. Rather than serving solely as knowledge providers, teachers become
facilitators who guide learners in using technological tools effectively.

Professional development is essential to ensure that educators can integrate Al
into their teaching practices. This includes training in digital literacy, instructional
design, and the ethical use of technology. Furthermore, Al should be used in
combination with traditional and communicative approaches to create a balanced and
effective learning environment.

The future of Al in language learning is likely to be shaped by ongoing
technological advancements. Developments in natural language processing and
machine learning will enable more sophisticated and accurate language analysis.
Emerging technologies, such as virtual reality and augmented reality, may further
enhance language learning by creating immersive environments. These innovations
have the potential to transform how languages are taught and learned. However, the
successful integration of AI will depend on the development of policies and practices
that ensure ethical, inclusive, and effective use of technology.

Conclusion. Artificial intelligence represents a significant innovation in
language education, offering new opportunities for personalized, efficient, and
engaging learning experiences. Its applications in automated feedback, adaptive
learning, and interactive communication demonstrate its potential to enhance language
acquisition. At the same time, the use of Al must be guided by pedagogical principles
and ethical considerations. A balanced approach that combines technological
innovation with human interaction is essential for achieving sustainable and equitable

educational outcomes.
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«(INTERNATIONAL COOPERATION IN EDUCATION: THE ROLE OF
STUDENT EXCHANGE PROGRAMS»

Abstract

International cooperation has become a defining feature of modern education
systems, promoting academic mobility and cross-cultural understanding. This article
examines the role of student exchange programs as a key mechanism of global
educational collaboration. Drawing on perspectives from International Education and
Intercultural Communication, the study analyzes the benefits, challenges, and long-
term implications of student mobility. The paper argues that exchange programs
contribute significantly to personal development, academic enrichment, and
international integration, while also presenting structural and cultural challenges that
require strategic management.

Introduction. In an increasingly interconnected world, education plays a crucial
role in fostering international cooperation. Universities and educational institutions are
actively engaged in collaborative initiatives that facilitate the exchange of knowledge,
skills, and cultural values. Among these initiatives, student exchange programs have
emerged as one of the most effective tools for promoting global engagement.

Student exchange programs enable learners to study in foreign institutions for a
specific period, allowing them to experience different educational systems and cultural
environments. These programs not only enhance academic learning but also contribute
to the development of intercultural competence and global awareness.

Student exchange programs are structured forms of academic mobility that
involve partnerships between institutions across different countries. Within the
framework of International Education, these programs are designed to promote mutual
understanding, knowledge exchange, and educational collaboration. From the

perspective of Intercultural Communication, exchange programs serve as platforms for
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cultural interaction and dialogue. Participants engage with diverse linguistic and
cultural contexts, which enhances their ability to communicate effectively in global
settings.

One of the primary advantages of student exchange programs is the opportunity
for academic enrichment. Students gain access to new courses, teaching methods, and
research opportunities that may not be available in their home institutions. Exposure to
different educational systems encourages critical thinking and adaptability. Students
learn to approach problems from multiple perspectives, which enhances their analytical
and problem-solving skills.

Additionally, exchange programs often involve the use of English or other
international languages as a medium of instruction, contributing to the development of
language proficiency and academic communication skills. Beyond academic benefits,
student exchange programs play a significant role in personal growth. Living in a
foreign country requires individuals to adapt to new social norms, values, and
lifestyles. This experience fosters independence, resilience, and self-confidence.
Participants develop intercultural competence, which includes the ability to understand
and respect cultural differences, as well as to communicate effectively across cultures.
Such skills are increasingly important in a globalized world, where cross-cultural
interaction is a common aspect of professional and social life.

Student exchange programs also have broader economic and institutional
implications. For host countries, international students contribute to the economy
through tuition fees, living expenses, and cultural exchange. Educational institutions
benefit from increased diversity, which enriches the learning environment and
enhances their global reputation. Partnerships between universities can lead to joint
research projects, collaborative programs, and knowledge transfer. However, the
distribution of opportunities is not always equal, and some regions may have limited
access to exchange programs.

Despite their advantages, student exchange programs face several challenges.

One major issue is financial accessibility, as participation often requires significant
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resources. Scholarships and funding opportunities are therefore essential to ensure
inclusivity.

Cultural adaptation can also be difficult for some students, leading to challenges
such as culture shock, language barriers, and social isolation. Institutions must provide
adequate support services to help students adjust to new environments. Administrative
and bureaucratic processes, including visa regulations and credit transfer systems, may
further complicate participation in exchange programs.

The future of student exchange programs is likely to be shaped by technological
and global developments. Virtual exchange programs and online collaboration
platforms are emerging as complementary forms of international cooperation. These
innovations can increase accessibility and reduce costs, while still providing
opportunities for intercultural interaction. However, they cannot fully replace the
immersive experience of physical mobility. Policy development, institutional
collaboration, and investment in infrastructure will be crucial for expanding and
improving exchange programs in the future.

Conclusion. Student exchange programs represent a vital component of
international cooperation in education. They provide significant academic, cultural,
and personal benefits, contributing to the development of globally competent
individuals. At the same time, challenges related to accessibility, adaptation, and
administration must be addressed to ensure the effectiveness and inclusivity of these
programs. A balanced and strategic approach is essential for maximizing the potential

of student exchange as a tool for global education.
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«SECOND LANGUAGE ACQUISITION THEORY: INTERLANGUAGE
DEVELOPMENT»

Abstract

Second Language Acquisition (SLA) is a multidisciplinary field that examines
how individuals acquire a language other than their first. A central concept in SLA is
Interlanguage, which refers to the evolving linguistic system that learners create as they
progress toward proficiency in a second language. This article explores the theoretical
foundations of interlanguage, its developmental stages, influencing factors, and
pedagogical implications. By understanding interlanguage, educators can better
address learner errors, optimize instruction, and facilitate effective language
acquisition.

Introduction. Acquiring a second language involves complex cognitive, social,
and linguistic processes. Unlike first language acquisition, second language learners
typically have an existing linguistic framework, which interacts with new language
input. This interaction gives rise to interlanguage, a transitional system that reflects
both the influence of the learner’s native language (L1) and their developing second
language (L2). Understanding interlanguage is critical for SLA research, as it explains
systematic patterns of learner errors, developmental sequences, and the gradual
approximation to target language norms.

The concept of interlanguage was first introduced by Larry Selinker in 1972.
Interlanguage is characterized by its dynamic and variable nature. It is neither the
learner’s L1 nor the target L2, but a unique linguistic system that evolves through
exposure, practice, and cognitive restructuring.

Interlanguage theory draws on multiple SLA frameworks:

Contrastive Analysis Hypothesis (CAH): Predicts errors based on L1-L2

differences.
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Universal Grammar (UG): Suggests that learners have innate linguistic
knowledge that guides L2 development.

Input Hypothesis: Highlights the role of comprehensible input in shaping
interlanguage.

Interactionist Models: Emphasize feedback, negotiation of meaning, and
communicative practice.

These frameworks collectively support the understanding of interlanguage as a
systematic, rule-governed process.

Interlanguage exhibits several key characteristics: Systematicity: Errors in
interlanguage are not random but follow identifiable patterns.

Variability: Learner output varies according to context, topic, proficiency, and
attention.

Fossilization: Certain incorrect forms may become permanently entrenched if
not corrected.

Transfer: Influence from L1 can cause predictable errors, known as L1
interference.

Developmental Stages: Learners progress through stages that approximate 1.2
norms over time.

These characteristics illustrate that interlanguage is a natural, adaptive process
in SLA.

Stages of Interlanguage Development. Research shows that interlanguage
develops in predictable stages:

Preproduction (“Silent Period”): Learners comprehend input but produce
minimal language.

Early Production: Basic phrases and memorized expressions appear.

Speech Emergence: Learners begin forming simple sentences with noticeable
errors.

Intermediate Fluency: Increased syntactic and lexical complexity; errors persist

but are less frequent.
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Advanced Fluency: Learners approximate native-like competence; though minor
errors may persist.

The pace of development varies depending on exposure, motivation, and
cognitive factors.

Factors Influencing Interlanguage Development. Several factors shape the
evolution of interlanguage:

Learner Variables: Age, aptitude, motivation, and personality affect acquisition
speed and error patterns.

Input Quality and Quantity: Exposure to comprehensible and meaningful L2
input accelerates development.

Interaction: Feedback from teachers and peers helps learners notice gaps and
refine interlanguage forms.

Sociocultural Context: Cultural norms, identity, and communication practices
influence L2 use.

Cognitive Processes: Memory, attention, and processing capacity determine how
learners internalize linguistic structures.

Understanding these factors helps educators design effective interventions for
L2 learners.

Pedagogical Implications. Interlanguage theory has several practical
applications:

Error Analysis: Teachers can distinguish developmental errors from random
mistakes and provide targeted feedback.

Curriculum Design: Instruction can be sequenced to align with developmental
stages, supporting gradual acquisition.

Communicative Practice: Meaning-focused activities help learners test
hypotheses and restructure their interlanguage.

Fossilization Prevention: Continuous monitoring and corrective feedback can
reduce persistent errors.

Differentiated Instruction: Adapting tasks to individual learner characteristics

supports optimal progress.
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Integrating interlanguage theory into pedagogy promotes both accuracy and
fluency in L2 learning.

Challenges and Limitations

While interlanguage theory explains many aspects of SLA, it also faces
limitations:

Variability makes it difficult to predict individual learner paths precisely.

Fossilization can hinder progress despite adequate exposure and instruction.

Sociocultural and affective factors are complex and may not be fully addressed
by cognitive-based models.

Ongoing research in psycholinguistics, corpus linguistics, and SLA pedagogy
continues to refine our understanding of interlanguage.

Conclusion. Interlanguage is a central concept in SLA theory, representing the
evolving linguistic system that learners construct as they acquire a second language.
Its systematic and adaptive nature provides insights into error patterns, developmental
sequences, and learning strategies. Effective language teaching requires recognition of
interlanguage dynamics, targeted feedback, and pedagogical approaches that support
gradual approximation to target language norms. By understanding interlanguage,

educators can facilitate more effective, learner-centered language acquisition.
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«(INTERCULTURAL COMMUNICATION IN ENGLISH LANGUAGE
TEACHING: PRAGMATICS AND POLITENESS THEORY»

Abstract

Intercultural communication has become an essential component of English
Language Teaching (ELT) in an increasingly globalized world. This article explores
the role of pragmatics and politeness theory in facilitating effective intercultural
communication within ELT contexts. Drawing on research from Pragmatics and
Intercultural Communication, the study analyzes how learners’ understanding of
language use, social norms, and politeness strategies impacts communication
competence. The paper argues that integrating pragmatics and politeness theory into
ELT enhances learners’ sociolinguistic awareness, reduces miscommunication, and
promotes culturally appropriate language use.

Introduction. English is widely used as a lingua franca in global communication,
serving as a medium for interaction across diverse cultural and linguistic backgrounds.
In ELT, developing learners’ grammatical and lexical competence is not sufficient;
learners must also acquire the ability to use language appropriately in intercultural
contexts.

Pragmatics—the study of language use in social contexts—and politeness theory
are crucial frameworks for understanding how meaning, social norms, and cultural
values shape communication. Incorporating these concepts into ELT enables learners
to navigate cross-cultural interactions effectively, reducing the risk of
miscommunication and promoting mutual understanding. Pragmatics examines how
speakers convey meaning beyond the literal content of words, considering context,
social relationships, and intentions. Key components relevant to ELT include speech

acts (requests, apologies, compliments), conversational implicate, and discourse
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markers. Understanding pragmatics allows learners to recognize that language
functions differently in various cultural contexts. For example, a request expressed
directly in English may be perceived as rude in cultures that prefer indirect strategies.

Politeness theory, proposed by Penelope Brown and Stephen Levinson (1987),
emphasizes the social strategies speakers use to mitigate face-threatening acts (FTAs).
The theory distinguishes between:

Positive politeness: Strategies that emphasize solidarity, approval, and social
closeness.

Negative politeness: Strategies that show respect for the addressee’s autonomy
and minimize imposition.

Bald on record: Direct statements with no mitigation, often used for efficiency.

In ELT, understanding politeness strategies helps learners choose contextually
appropriate expressions, reducing cross-cultural misunderstandings.

Intercultural communication in ELT involves more than linguistic competence;
it requires sociocultural awareness and pragmatic sensitivity. Learners must interpret
meaning in context, understand indirect language, and recognize culturally specific
norms. For instance, an English apology may use hedging expressions such as “I’m so
sorry for the inconvenience”, whereas other languages may convey apology through
different cultural conventions. Failure to recognize such differences can lead to
pragmatic failure, even when grammatical competence is high.

ELT educators can incorporate pragmatics through authentic materials, role-
plays, and discourse analysis. Activities may include:

Comparing speech acts across cultures.

Analyzing politeness markers in dialogues or videos.

Practicing context-appropriate requests, compliments, and refusals.

Teaching Politeness Strategies. oliteness theory can be applied by designing
tasks that require learners to:

Choose appropriate strategies for different social contexts.

Rewrite direct statements using positive or negative politeness.

Reflect on cultural norms influencing language use.
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These activities promote learners’ pragmatic competence and intercultural
awareness.

Benefits of Pragmatic and Politeness Instruction. Integrating pragmatics and
politeness into ELT offers several benefits:

Enhanced Sociolinguistic Competence: Learners develop sensitivity to context
and social norms.

Reduced Miscommunication: Awareness of politeness strategies decreases the
likelihood of cross-cultural misunderstandings.

Improved Communicative Confidence: Learners gain practical skills to interact
in diverse settings.

Cultural Awareness: Activities foster appreciation of different communication
styles and values.

Challenges and Considerations. Several challenges arise in teaching pragmatics
and politeness:

Cultural Variation: Politeness strategies vary widely across cultures, making it
difficult to generalize.

Learner Awareness: Students may struggle to notice pragmatic norms without
explicit instruction.

Assessment: Measuring pragmatic competence is more complex than assessing
grammar or vocabulary.

Teacher Preparation: Instructors need training in pragmatics and intercultural
communication to implement effective lessons.

Addressing these challenges requires careful lesson design, authentic materials,
and reflective classroom activities.

Future Perspectives. The growing use of English in global digital communication
highlights the importance of teaching pragmatics and politeness in ELT. Emerging
technologies, such as Al-driven language platforms and virtual reality simulations,
provide opportunities for immersive intercultural practice.

Research should continue to explore context-specific politeness strategies and

the role of digital communication in shaping intercultural interactions. Integrating
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pragmatic competence into curriculum standards may further enhance ELT

effectiveness.

Conclusion. Pragmatics and politeness theory are essential components of

intercultural communication in ELT. By teaching learners how to use language

appropriately across cultures, educators can enhance sociolinguistic competence,

reduce misunderstandings, and foster effective global communication.

Effective instruction requires a combination of authentic materials, interactive

tasks, and reflection on cultural norms. Incorporating these elements ensures that

learners develop both linguistic and intercultural competence, preparing them for

success in diverse communicative contexts.
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Typxkmenckutl 20cy0apcmeeHnsiil UHCMumym QuHaHco8

«HE3ABUCUMBbBIN HEUTPAJIBHBIM TYPKMEHUCTAH - POOIUHA
HNEJEYCTPEMJIEHHBIX KPBLJIATBIX CKAKYHOB»

AHHOTALINA

B crarbe packpbIBaeTCs 3HAYEHUE aXAJITEKWHCKOM JIOIIAIW KaK YHUKAJIBHOTO
(eHOMEHa MarepuagbHON M JYXOBHOM KyJIbTYpbl HE3aBUCHMOIO HEUTPAIBHOIO
TypkMeHucTana. AHaIU3UPYIOTCS HCTOPUUECKUE TMPENNOChUIKH (HOPMHUPOBAHUS
MOPOJIbI, 0COOEHHOCTHU €€ CEJIEKIIMH, a TAKXXE POJib B HAIIMOHATILHON MJACHTUYHOCTH,
rOCyIapCTBEHHOM MMHUJIKE M MEXIyHApOJHOM coTpyaHuuecTtBe. Ocoboe BHUMaHHE
YAEISAETCS CHUMBOJIUKE «KPBUIATBIX CKAaKyHOBY KaK BOILJIOIICHU IO
LEJIEYCTPEMIEHHOCTH, BBIHOCIMBOCTU M CBOOO/IBI TYPKMEHCKOIO Hapoa.

KuarwueBble ciaoBa: TypkMEHUCTAaH, HEUTPAIMUTET, axXxaJTEKUHCKAs JIOWIAIb,
KOHEBOJICTBO, KyJIbTYPHOE Haclieue, HAlMOHAJIbHAS UACHTUYHOCTb.

BBenenne. CoBpemennbiii  Typkmenucrtan, oOmajmawomuii  CTaTycoM
MOCTOSTHHOTO HEUTpajauTeTa, 3aHMMaeT 0CO00€ MECTO B CHCTEME MEXIYyHapOIHBIX
OoTHOLIECHH. Hapsany ¢ SKOHOMHYECKMM M NOJIUTHYECKUM PA3BUTHEM, TOCYAAPCTBO
YAEJSIET 3HAYUTEJIbHOE BHUMAHHE COXPAHEHUIO KyIbTypHOro Hacienus. OIHUM W3
BOXHEHUIIMX DJIEMEHTOB JTOTO HACIEOUsl SIBISETCS axalTeKWHCKas JOIalb —
YHUKaJlbHasg MOpoja, cOpMHUpPOBABIIASCA HAa TEPPUTOPUM CTPAaHbl M CTaBIIas €€
CHUMBOJIOM.

AKTyalnbHOCTh HCCIEA0BaHUS OOYyCIOBIEHA HEOOXOIMMOCTBIO KOMIUIEKCHOTO
AHAJIN3a POJIA AXAJNTEKMHCKUX CKAKYHOB B YCIOBUAX HE3aBUCHUMOCTH, KOTJA
HallMOHAJIBHBIC IIEHHOCTH MPHOOPETAIOT 0COOYI0 3HAYMMOCTh B (HOpMHUpPOBAHUU
rOCyIapCTBEHHON UACOJOTHHN U MEXKAYHAPOAHOTO UMUKA.

HcTtopuueckue MpeAnochbUIKM (OPMHUPOBAHUS  aXaJITEKUHCKOM OPOIBL.

AXaJITEeKUHCKAS JIOMIA/Ib SIBISETCA OAHOM M3 JPEBHEUIINX KYJIbTYPHBIX ITOPOJ MUPA,
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chopMUpPOBaABIIECICS Ha TEPPUTOPUM COBPEMEHHOTO TypKMEHHCTaHAa HECKOJIBKO
ThICSIUeNeTHi Hazan. EE mpoucxoxkaeHue CBA3aHO C JPEBHUMHU I[MBHIA3ALMSIMU
Cpenneit A3zuu, re jouaab Urpajia KJIo4eByl0 pojib B BOCHHOM, XO3SIICTBEHHON U
KYJBTYPHOMH >KHU3HH OOIIECTBA.

Oco0eHHOCThIO (POPMHUPOBAHUS MOPOIBI CTANO €€ JJIUTENIBHOE DPA3BUTHE B
YCIOBUSIX HW30JUPOBAHHOCTH, YTO MO3BOJIMJIO COXPAHUTh YUCTOTY T€HETHUYECKOTO
donna. B TedyeHuwe ThICSUENETHI axXanTEKUHII HE IMOJIBEPTalUCh 3HAYUTEIHHBIM
CKpEILMBaHUsAM, OJarofaps 4eMy OHM CUMTAIOTCS 3TAJIOHHOM BEPXOBOU MOPOJION.

HcTopudeckne HCTOYHUKK CBUACTEIBCTBYIOT, UYTO TMPEIKH COBPEMEHHBIX
axaJTeKWHIIEB MCTOIb30BAIUCH B apMHUAX JIPEBHUX TOCYIAPCTB, a TAK)KE OKa3bIBAIIN
BIMSIHUE Ha (QOpPMHUpPOBAHHE APYTrUX H3BECTHBIX IOPOJ, BKJIOUas apaOCKyi u
AHITIMHACKYIO CKAKOBYIO.

[TpupoaHO-6MoOIOrHUecKre U (PyHKIIMOHAIbHBIE 0COOEHHOCTH. AXaITEeKUHCKUE
JOWAAN OTIMYAIOTCS YHUKAJIbHBIMU MOPQOJOTHYECKUMU U  (U3HOIOTHYECKUMHU
XapakTepucTukaMu. MX TenocmoKeHHe XapaKTepU3yeTcs CyXOCThIO KOHCTHUTYIUH,
YAJIMHEHHBIMU JIMHUSIMU Te€Ja M BBICOKOW MPUCHOCOOJIEMOCTBIO K IKCTPEMaIbHBIM
KITUMATHYECKUM YCIIOBHUSIM.

K kitoueBbIM KauecTBaM MOPOJIbI OTHOCSATCS:

Bricokast BBIHOCIMBOCTb M CIIOCOOHOCTh IEPEHOCUTH JIUTENbHBIE HArPy3KHU;

YCTOMUMBOCTD K KApKOMY KIUMAaTy U ASUIIUTY BOJIBI;

Pa3BuThIe CKOPOCTHBIE KAYECTBA;

Bricokas crenenb 00y4yaeMOCTH U MPEJaHHOCTH YEJIOBEKY.

Hctopudeckne mpuMepsl MOATBEPKIAIOT HCKIIOUUTENBHYIO BBIHOCIUBOCTH
ATHUX JIOIIAAEH: N3BECTHBI JJIUTENIbHbBIE TPOOETH, B X0/1€ KOTOPBIX OHU MPEO0IIeBAIN
THICSTYM KUJIOMETPOB B CIOKHEHIINX yCIOBUAX 0€3 oTepu paboTOCIIOCOOHOCTH.

AXxanTeKkuHCKas Jomafb Kak CHMBOJI HallMOHAJIBHOM MAEHTUYHOCTU. B
HE3aBHUCUMOM TypKMEHHCTAaHE axaJTeKHHCKas JIOoLIa/b 3aHMMaeT 0cob0oe MecTo B
CHUCTEME HAIMOHAJIBHBIX IIeHHOCTel. OHa BBICTYyMAaeT HE TONBKO KaK OOBEKT
CEJIbCKOXO3SIICTBEHHOTO MPOU3BOACTBA, HO U KaK CHUMBOJ JYXOBHOTO HacleAus U

MCTOPUYECKON MPEEeMCTBEHHOCTH.
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O06pa3 «KpbLIATOrO CKaKyHa» OTpa)kaeT TaAKKWE KauecTBa, KakK:

Ctpemiienue K cBoOOIE;

[leneycTpeMIEHHOCTh U CTOMKOCTD;

["apmoHMs CHIIBI U KPaCOTHI.

He ciyyaiiHO axalTeKMHCKHM KOHb M300paxEH Ha rOCyJapCTBEHHOM TrepOe
CTpaHbl, a TAKXKE SIBISAETCS LICHTPAJIbHBIM JJIEMEHTOM HALMOHAJIBHBIX IPA3IHUKOB U
KYJIBTYPHBIX MeponpusThuii. ExxerogHo mpoBoautcs JleHb TYpKMEHCKOTO CKaKyHa,
KOTOPBIN TIOJJYEPKUBAET 0COO0E OTHOIICHHE 00IIECTBA K JaHHOU MOPO/IE.

Pons HeWTpanurera B pa3BUTHUM KOHEBOACTBA. (raryc MOCTOSTHHOTO
HelTpanutera TypKMEHUCTaHa CoO37ail OJIarOMpPUSITHBIE YCIOBHUSL [JIi Pa3BUTHS
MEXyHApOJIHOTO COTPYAHUYECTBAa B 00JacTH KOHEBOJCTBA. [0CymapcTBO aKTUBHO
y4acTBYET B MEXKAYHAPOAHBIX BBICTABKaX, HAYYHBIX KOH(EPEHIUSAX M CHOPTHUBHBIX
COPEBHOBAHUSX, TJ€ AXAJITEKUHCKUE JIOLIAJW JEMOHCTPUPYIOT CBOM YHUKAJIbHBIE
KayeCTBa.

HeliTpanuter cnocoOCTByeT:

Pacmimpenuto HayqYHbIX KOHTAKTOB B 00JIACTU T€HETUKHU U CEJICKIIUU;

Pa3BuTHIO 3KCOPTHOTO MOTEHIIMANA TIJIEMEHHBIX JIOIIAICH;

[Tomynspuszanuyu HAMOHAIBHOIO KYJIBTYPHOI'O HACIEANs HA MUPOBOU apeHe.

Takum 00pa3zom, axadTeKWHCKAsl JIOMIA b CTAHOBUTCS BaYKHBIM WHCTPYMEHTOM
«MSITKOM CUIIBDY, (DOPMUPYS TTO3UTUBHBINA 00pa3 CTPaHBI.

CoBpeMeHHbIE HampaBi€HUA CEJIEKUMM W HWHHOBaUMU. B ycrmoBusx
HE3aBUCUMOCTH TYPKMEHHMCTAH AaKTHBHO BHEIPSET COBPEMEHHBIC TEXHOJIOTUHU B
chepy KOHEBOJICTBA. ITO BKIIFOUAET:

['eHeTYEeCKME HCCAENOBAHUS ISl COXPAHEHUSI YUCTOTHI IOPObI,

Pa3BuTHe MI€MEHHBIX XO34MCTB U CIIEHMATU3UPOBAHHBIX LIEHTPOB;

Hcnonb30BaHnEe COBPEMEHHBIX BETEPUHAPHBIX TEXHOIOTHM;

[{udpoBuzaruio mpoeccoB ydyeTa 1 MOHUTOPUHTA TTOTOJIOBbS.

IIpu >TOM COXpaHseTcs TPAAUMUMOHHBIM MOAXOJ K BOCIUTAHUIO JIOLIAJIEH,

OCHOBAHHBINA HAa TECHOM CBSI3U YE€JIOBEKA U YKUBOTHOTO. AXEU'ITCKI/IHI_[I)I BBIPpAIIMBAIOTCA
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B YCJOBMSX HMHIMBUIYaJbHOTO YXO/a, YTO CIOCOOCTBYeT (OPMUPOBAHUIO HX
YHUKQJIBHOTO XapakTepa.

MexnyHapoqHO€e 3HaUCHHUE aXalTEKMHCKUX CKAKYHOB. AXQJITEKUHCKHUE JIOIIAIN
IIMPOKO M3BECTHHI 3a IpenenaMu TypKMEHUCTaHa U CUMTAIOTCS OAHOW M3 Haubolee
OPECTWKHBIX MOPOJ B Mupe. MX ydyacthe B MEXAYHAPOAHBIX COPEBHOBAHUSAX WU
BBICTaBKaX CIIOCOOCTBYET YKPEILJICHUIO aBTOPUTETA CTPAHBI.

Kpome Toro, axanTeKWHIIBI pacCMaTpUBAIOTCS KaK OOBEKT MHPOBOTO
KyJbTYPHOTO Haciueaus. BeayTcss MTHUIMATHBBI IO MX IPU3HAHUIO HA MEXKIYHAPOIHOM
YPOBHE, 4TO MMOAYEPKUBAET UX YHUKAIBHOCTh U UICTOPUUYECKYIO IEHHOCTD.

ConnanbHO-3K0HOMUYECKOE 3HaYeHne. Koneroacteo B TypkMeHUCTaHE UMEET
HE TOJIBKO KYJIBTYPHOE, HO U SKOHOMHYECKOe 3HaueHne. OHO CriocOOCTBYET:

Pa3BUTHIO CETBCKUX PETHOHOB;

Coznanuto pabounx MecT;

DOopMHUPOBAHUIO TYPUCTUYECKOMN IIPUBJIEKATEILHOCTHU CTPAHBI;

Pa3BUTHIO KOHHOTO CITOPTA U COIYTCTBYIOIIMX OTPACIEH.

AXanTeKuHCKasl JIomaJb CTAHOBUTCA Ba)XXHBIM PECYPCOM HAIlMOHAJIBHON
ADKOHOMMKH, COECUHSAS TPAAUIIMN U COBPEMEHHBIE PBIHOYHBIE MEXAHU3MBI.

3akmouenne.  Takum  oOpa3oM,  axalNTeKWHCKas  JIOWIaab  SIBISETCA
HEOTBEMJIEMOM  YaCTbIO  KYJBTYPHOIO, HCTOPUYECKOTO U  HKOHOMMUYECKOTO
nmpocTpaHcTBa TypkMeHUCTaHa. B ycIOBHSIX HE3aBUCHMMOCTM M HEUTpajauTeTa €€
3HAQYEHUE CYLIECTBEHHO BO3POCIO, MPEBPATUBIINCH B CUMBOJI T'OCYAApPCTBEHHOCTH U
HallMOHAJIIBHOTO CaMOCO3HAHUS.

«Kppuiareie CKkakyHbD) OJIMLIETBOPSIIOT CTPEMIICHUE K PA3BUTHIO, YCTOMYUBOCTD
¥ TApPMOHHUIO C PUpoJoi. X coxpaHeHue u pa3BUTHE MPEACTABISIET COO0H BAXKHYIO
CTPaTETMYECKyI0  3aJady, HalpaBJICHHYKD Ha  YKPEIUIEHUE  HAalMOHAJIBHOU

HACHTUYHOCTHU U MCIKAYHAPOIAHOI'O ABTOPUTCTA TypKMeHI/ICTaHa.

Cnucok ureparypsbl:
1. AramypanoB, T. «AXanTeKUHCKas JIOLIAJb: UCTOPUS U COBPEMEHHOCTHY.

Amxaban, 2018.
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MexnyHapoaHbIii KOHEBOAUECKUH xKypHai, 2021.

317



Csenenusi 00 aBrope(-ax): lagyposa Maxbyba Aboypaxmanosna, cmapuiuii
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Hucmumym — uHoCeHepHO-MEXHUYeCKUX U MPAHCHOPMHBIX — KOMMYHUKAYULL

Typxmenucmana

«COBPEMEHHBIE TEHIAEHIINH PASBUTHUSA PYCCKOI'O A3BIKA KAK
HAYYHOM U OBPA3OBATEJIbHOM TUCIIUILIAHBI»

AHHOTAUSA

B nmanHOM cTarbe paccMaTpUBAIOTCS aKTyaJbHbIE HAIPaBICHUS Pa3BUTHS
PYCCKOTO sI3bIKa KaK HAay4yHOH CIENUa]IbHOCTH, BKJIIOYas €ro (pyHKIIMOHAJIbHBIC
W3MEHEHHUs, POJb B 00pa3oBaTeIbHOM CcHCTEME, BIMSHUE MHUGPOBU3AIUUA U
MEXKYJIbTYpHOU KoMMyHUKauu. Oco0oe BHHMaHHE yaenseTcs TpaHchopMaluu
A3bIKOBBIX HOpPM, WHTErpallid HWHHOBAIMOHHBIX METOAUK TMPENOAaBaHUS U
COXPaHEHUIO KYJIbTYPHON UICHTUYHOCTH. VcclienoBanne onupaeTcs Ha KOMILIEKCHBIH
aHaJIN3 JUHTBUCTUYECKUX, MEJATOTMYECKUX U COLMOKYIBTYPHBIX (haKTOPOB.

KiwueBble cjoBa: pycCKUM s3bIK, JIMHTBUCTHKA, O0Opa3oBaTeIbHbIC
TEXHOJIOTHH, SI3bIKOBasi HOpMa, KOMMYHUKaIIHs, TU(PpoBU3AITHSI.

BBenenne. Pycckuii si3pIK Kak OOBEKT HAYYHOTO WCCIECIOBAHUS 3aHUMAET
BXKHOE MECTO B CHCTEME I'yMaHUTAPHBIX HayK. OH BBICTYIAE€T HE TOJBKO CPEACTBOM
oOIIIeHHsI, HO U HOCUTEJIEM KyJIbTYPHOTO KOJIa, OTPaXKAIOIIEr0 HCTOPHUUECKOE Pa3BUTHE
obmectBa. B ycnoBusix miodanu3alvu U CTPEMHUTEIBHOTO Pa3BUTUS TEXHOJOTUM
MPOUCXOMIST CYIIECTBEHHBIE W3MEHEHUsSI B S3BIKOBOW TMPAKTUKE, YTO TpeOyeT
MEPEOCMBICIICHUS] TPAIUIIMOHHBIX MOAXO0J0B K €r0 U3YUEHUIO U MPENOAaBAHUIO.

CoBpeMeHHas TUHTBUCTUKA PACCMATPUBACT S3bIK KaK JUHAMHYECKYIO CUCTEMY,
HaxXONSIIYIOCS B TIOCTOSHHOM pa3BUTUHU. B paMkax (QyHKIIMOHAJIBHOTO TOIXO0/a
PYCCKUM S3bIK AHAIM3UPYETCS C TOYKU 3PEHUS €r0 HUCIOJb30BAHUS B PA3TUYHBIX
chepax: HaydHOU, O(UIIHATBLHO-IEJIOBOM, TyOIUIIUCTUYECKON U pa3rOBOPHOIA.

OpaHuM M3 KIIOYEBBIX HAMPABICHUMN SIBISAETCS HU3YYEHHE SI3IKOBOM HOPMBI,

KOTOpast GOpMHUPYETCS MO BIUSHUEM KaK BHYTPEHHUX 3aKOHOMEPHOCTEH s3bIKa, TaK
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U BHEIHUX (PAKTOPOB — COLMAIBHBIX, KYJIBTYPHBIX M TEXHOJOTHYECKUX. B
MOCJIEHUE TOABl HAOMIOMAeTCsl TeHICHIUS K JeMOKPAaTH3aIUH SI3bIKOBBIX HOPM, YTO
HPOSIBIISIETCS B PACIIMPEHUH JOITYCTUMBIX BAPUAHTOB YIOTPEOICHNUS.

PazButre 1HMQPOBBIX TEXHOJOTUH OKa3ajl0 3HAYUTEIBHOE BIUSHUE Ha
CTPYKTYpY U (YHKIIMOHUPOBAaHUE PYCCKOIO s3bIKa. VIHTEpHET-KOMMYHHKALUA
CIOCOOCTBYET  TMOSBJICHUIO  HOBBIX  JIEKCMUYECKHMX  €IUHUL], COKpAaLICHM,
3aMMCTBOBaHUI 1 THOPUAHBIX (HOPM.

ConuasibHble CETM M MECCEHJKepbl (OPMUPYIOT OCOOBIM THI JUCKYpca,
XapaKTEePHU3YIOLIUICS JTAKOHUYHOCTHIO, HKCIPECCHUBHOCTBIO W BBICOKOW CTEMEHBIO
BapPUATUBHOCTH. JTO MPUBOJUT K M3MEHEHUIO TPATUIIMIOHHBIX HOPM IMMCbMEHHOM pedn
1 (OPMUPOBAHUIO HOBBIX KOMMYHUKAaTUBHBIX CTPATETUH.

B cucteme 006pa3oBaHus pyCCKUI S3bIK BHIMOIHSIET HE TOJBKO MPEAMETHYIO, HO
U METanpeAMETHYIO (YHKIMIO, CIIOCOOCTBYSI Pa3BUTHUIO KPUTUYECKOTO MBILICHHUS,
KOMMYHHUKATHBHBIX HaBBIKOB U KyJbTYPHON KOMIETEHIIMH 00yUYaOLIUXCS.

CoBpeMeHHbIE METOINKHU IpeToiaBaHus OpPUEHTHPOBAHBI Ha
KOMITETEHTHOCTHBIM IMOJXO0J, KOTOPBIM MpeanosiaraeT (OpMUPOBAHUE Y CTYACHTOB
crocoOHOCTH 3(D(PEKTUBHO UCIOIB30BATh A3BIK B PA3JIMYHBIX CUTyalUsIX oOuIeHus. B
TOM KOHTEKCTE aKTUBHO MPUMEHSIOTCS HMHTEPAKTUBHBIE TEXHOJOIMM, MPOEKTHas
JESITeIbHOCTh U AIEMEHTHI JUCTAHIIMOHHOTO 00y4YeHUSI.

Oco0oe 3HaueHue nMpuoOpeTaeT UHTEerpaus HHPOPMALMOHHBIX TEXHOJIOTHH B
npouecc oOyueHusi. Vcnonb3oBaHHe 3NMEKTPOHHBIX PECYpCOB, OHJIAMH-TIIATPOPM U
MYTBTUMEAUIHBIX CPEICTB CIIOCOOCTBYET MOBBIIIEHUIO MOTUBAIIUH U 3D PeKTHBHOCTH
YCBOCHHUS MaTepuaa.

Pycckuil A3bIK UTpaeT BaXXHYIO POJib B MEXIYHAPOJHOM OOpa30BaTEIIbHOM U
KyJAbTYypHOM  TipocTpaHcTBe. OH  BBICTYHMaeT  CPEICTBOM  MEXKKYJIBTYPHOU
KOMMYHHUKaI[Mi, oOecreunBas B3aUMOJCICTBUE MpPEACTABUTEICH  pa3IuYHbIX
HaIlMOHAJILHOCTEH.

B ycrmoBusix rmmoOanm3anii BO3pacTaeT 3HAYCHHE MPEMOAaBaHUS PYCCKOTO
A3bIKa KAaK MHOCTPaHHOro. JTO TpeOyeT ydeTra KYJIbTYPHBIX OCOOEHHOCTEH,

o0ydJaronuxcs U pa3padOTKH aJanTHPOBAHHBIX METOJIUK OOyUEHHUSI.
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MeXKynbTypHBI aCHeKT H3y4YeHHUs S3bIKa CHOCOOCTBYET (OPMHUPOBAHUIO
TOJICPAHTHOCTH, YBAXXEHUs K JPYTUM KYJIbTypaM H Pa3BUTHIO II00AJIBHOIO
MBIIIJICHUS.

3akmoueHne. Pycckuil sI3pIK Kak HaydHass M 0Opa3oBareibHas JUCLUIUIMHA
HaXOIUTCSI B COCTOSIHUM AaKTUBHOIO pa3BUTHs. COBpEMEHHbIE U3MEHEHUS! TPEOYIOT
rMOKOCTH B MOJXOJaX K €ro M3y4eHUIO U npenojaBaHuio. CoueTaHue TpaJuMOHHBIX
JIMHTBUCTUYECKUX METOZOB C MTHHOBAIMOHHBIMH TEXHOJIOTUSIMU MO3BOJISET HE TOJIBKO
COXpPaHUTh OOraTCTBO sI3bIKa, HO U O0ECHEUNTh €T0 YCHEIIHOE (PYHKIIMOHUPOBAHHUE B

HOBBLIX YCJIOBHSX.

Cnucok auTeparypsbl:

1. Bunorpanos B.B. Pycckuii s3bIK. [ paMmarnueckoe ydeHHE O CIOBE.
2. Kapaynos FO.H. Pycckuii 1361k U S13bIKOBast TMYHOCTb.

3. Illep6a JI.B. fI3bikoBasi cucteMa U pedeBasi ACSITEIbHOCTD.

4. JleoutreB A.A. OCHOBBI IICUXOJIMHTBUCTUKH.
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Ceenenus 00 aBrope(-ax): Velivyeva G., teacher,
Achylov B., Ovezov U., Gurbandurdyyev B., students,
The State Energy Institute of Turkmenistan

Mary, Turkmenistan

«THEORETICAL AND APPLIED ASPECTS OF MODERN ENGLISH
LEXICOLOGY AND WORD STRUCTURE ANALYSIS»

Abstract: The study of theoretical and applied aspects of modern English
lexicology and word structure analysis provides a comprehensive framework for
understanding the dynamic evolution of the English vocabulary and its internal
organizational principles. This research explores the intricate relationship between
morphemic structures and semantic development, emphasizing how internal word
formation processes like affixation, compounding, and conversion contribute to the
expansion of the contemporary lexicon. By examining the systematic nature of the
English word stock, the analysis bridges the gap between abstract linguistic theories
and their practical applications in fields such as lexicography, translation studies, and
computational linguistics. The investigation further delves into the sociocultural factors
that drive lexical change, illustrating how modern English adapts to technological
advancements and global communication needs through the constant generation of
neologisms and shifts in word meaning. Ultimately, this approach highlights the
functional importance of word structure in maintaining the clarity and expressive
potential of the language within diverse communicative contexts.

Key words: lexicology, word structure, morphology, semantics, etymology,
lexicography, neologisms, word stock, English language, linguistics, derivation,
synonymy, phraseology, vocabulary, cognitive linguistics, terminology, compounding,
morpheme.

The theoretical foundation of lexicology serves as the bedrock for understanding
how human thought is categorized and expressed through a structured system of verbal

signs. By dissecting words into their smallest meaningful units, linguists can uncover
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the historical layers and logical patterns that govern why we name things the way we
do. This internal logic is not always obvious to the casual speaker, but it reveals a
highly organized mental architecture that facilitates rapid communication and
comprehension.

Applied lexicology takes these abstract findings and puts them to work in the
real world, particularly in the creation of pedagogical materials for language learners.
When students understand the underlying structure of words, they can more easily
decode unfamiliar terminology and expand their active vocabulary with greater
confidence and accuracy. This practical utility makes the study of word structure an
indispensable part of modern educational curricula and professional language training
programs.

Modern word structure analysis also plays a critical role in the development of
artificial intelligence and natural language processing systems that power today's
digital landscape. For a machine to understand human speech, it must be programmed
to recognize the patterns of prefixation and suffixation that change the grammatical
category or meaning of a root word. This synergy between traditional linguistics and
cutting edge technology ensures that the study of lexicology remains relevant in an
increasingly automated world.

The analysis of compound words and blends reflects the creative spirit of the
English language and its ability to synthesize complex ideas into single linguistic units.
From traditional compounds to modern portmanteau words, these structures
demonstrate how speakers manipulate existing resources to describe new social and
technological realities. This flexibility is one of the primary reasons why English has
become such a dominant force in international science, business, and popular culture.

Conclusion

Final reflections on modern English lexicology suggest that the field is more
relevant today than ever before as we navigate a world defined by information
exchange. The structural analysis of words provides the clarity needed to cut through

the noise of the digital age and communicate with purpose and precision. As long as
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humans continue to invent new ideas, the English lexicon will continue to grow,
providing endless opportunities for structural and semantic exploration.
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Caenenus 00 aBrope(-ax): /ocymaesa 3., npenooasamens,
Tocyoapcmeennuiii anepeemudeckui uncmumym Typrkmenucmana

2. Mapwvi, Typxmenucman

«POJIb MEX/IUCIHUIIJIMHAPHBIX ITPOEKTOB B PASBBUTUUA
HMHXXEHEPHOI'O MBIINIVIEHHUA Y YYHAHIUXCSA CPEJHUX U CTAPIIUX
KJIACCOB»

AHHoTanms: PazBuTHe MHKEHEPHOTIO MBINUIEHUS Y YYAIIMXCA CPEIHHUX U CTAPIIAX
KJIACCOB TpeOyeT KOMIUIEKCHOIO ITOJXO/a, BBIXOASILEIO 3a PaMKH KJIACCHYECKOTO
U3YYEHHUsT OTAEIBHBIX IIKOJIBHBIX IIPEAMETOB. MEXIUCHMIUIMHAPHBIE ITPOECKTHI
BBICTYIIAIOT B POJIM CBSI3YIOLIErO 3B€HA, OOBEIUHSIONIET0 TEOPETUUECKUE 3HAHUS U3
obnactu (pU3MKU, MaTeMaTUKH, HTHPOPMATUKU U OUOJIOTUU JUIsl PELICHHs peajibHBIX
TEXHUYECKUX 3ajad. Takoil ¢opmar oOyyeHHUs MNO3BOJSET MHOAPOCTKAM YBUAETH
LEJIOCTHYIO KapTUHY MHPA, TAEC HAYyYHBIC 3aKOHBI HE CYLIECTBYIOT M30JMPOBAHHO, a
pabotator B cuHepruu. B mponecce paboTel Haja OOMIMM MPOAYKTOM IIKOJIBHUKU
HAaUMHAIOT TOHMMATh MPUKIAJHYI0 LIEHHOCTh aOCTPaKTHBIX (DOPMYIN, YTO PE3KO
ITOBBIIIAET UX BHYTPEHHIOIO MOTUBALIUIO K YYEHHUIO.

KiarueBble c¢JjI0Ba: WHXEHEPHOE MBIIUICHUE, MEXIUCLHUIIMHAPHBIE IPOEKTHI,
cpenHsas mKoja, crapimue kiaaccel, STEM oOyueHue, npoeKTUPOBAHHE, CUCTEMHBIM
MOJAXOJ, HaBBIKM Oyayliero, KomaHaHas paboTa, TEXHUYECKOE TBOPYECTBO,
npodopueHTanusa, 00pa30BaTEIbHbIE TEXHOJIOTHMHM, KPUTHYECKOE MBIIUICHHE,
pOOOTOTEXHHKA, MOJIETTUPOBAHHE.

CyTb MH)XEHEPHOTO MBIIUICHUSI 3aKJIOYaeTCd B CIOCOOHOCTU TMPOEKTHUPOBATh,
KOHCTPYHPOBATh U ONTUMHU3UPOBATh CUCTEMBI, UCXOJs W3 MUMEIOIINXCA PECYPCOB H
OTpaHUYCHUM. MEXIUCHUIUIMHAPHBIE TIPOEKTHI CTAaBAT YYEHHKA B IO3ULUIO
uccienoBaresi-pa3paboTunka, KOTOpOMY HEOOXOIUMO CaMOCTOSITENILHO OIpPENEIUTh
CTpYKTYpy Oynyuiero musnenusi. Hanpumep, co3nanrie aBTOMaTU3UPOBAHHOMN TEIUIUIIBI
TpeOyeT OT CTaplIeKJaCCHUKAa HE TOJbKO 3HAHUN OOTAaHUKU JJIs TMOHUMAaHMS

NOTPpeOHOCTEN pacTeHU, HO U HABBIKOB IPOrPAMMHUPOBAHUS MUKPOKOHTPOJIEPOB U
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pacueta 3iekTpuyeckux menei. [logoOHas nesrenbHOCTh (POPMHUPYET CHCTEMHBIM
B3IJISA] HA OOBEKT, MPU KOTOPOM M3MEHEHHE OTHOTO MapaMeTpa Hen30exKHO BICUET 3a
c000M KOPPEKIIUIO BCEH MHKEHEPHON CUCTEMBI.

PabGota Hajg CIOXHBIMM TPOEKTaMU HEW30€KHO CTAJKHUBAET YYalUXCS C
CUTyallUssMU HEONPENEIICHHOCTH M TEXHHUYECKUMH TPYAHOCTSIMHU, YTO SIBIISETCS
KPUTHYECKM BAXKHBIM JJIS BOCIUTAHUS HMHXKEHEPHOTO Ayxa. B oriamume ot
CTaHAAPTHBIX  JTAOOPAaTOpPHBIX  pabOT €  MOPEACKA3yeMbIM  pe3yJbTaToM,
MEXAUCIUIUIMHAPHBIN MOUCK MperoiaraeT METo1 Mpod U OmUOOK, pa3BUBAIOIINN
CTPECCOYCTOMYNBOCTh U HACTOMYMBOCTD. Y YallIMeCs ydaTcCsl aHATU3UPOBATH IPUYUHBI
HEey/1a4, MPOBOJAMUTH JEKOMITO3ULIUIO CIOKHBIX TPOOIEM U HAXOAUTh HECTAHIAPTHBIE
BBIXO/IbI U3 KPU3UCHBIX CUTYyAIMil. ITOT ONBIT GOPMUPYET Y MOAPOCTKOB IOHUMAHUE
TOr0, 4TO JIF00asi olMOKa B MHKEHEPUHU SIBJICTCS LICHHBIM UCTOYHUKOM JIAHHBIX IS
IIOCJIEAYIOUIETO YIYUYIIEHUS] KOHCTPYKLIHH.

NHKXeHepHOEe TBOPYECTBO B paMKax IIKOJbI TECHO CBSI3aHO C Pa3BUTHUEM
HAaBBIKOB MTPOCTPAHCTBEHHOI'O MOJEIUPOBAHUS U IpapUUECKOl TPaMOTHOCTH 4Yepes
MCIIOJIb30BAaHUE COBPEMEHHBIX IU(MPOBBIX UHCTPYMEHTOB. B MekIUCIUILIMHAPHBIX
MPOEKTaX IIKOJbHUKM aAKTUBHO MPUMEHSIOT CHUCTEMBI aBTOMATU3UPOBAHHOIO
MPOCKTUPOBAHUS JUII CO3JAHUSI YEPTEXKEM U TPEXMEPHBIX MOJEIIEN CBOUX
nzobperenuit. MHTerpanmus HMHPOPMAIMOHHBIX TEXHOJOTMM B  (usmdeckue
DKCIIEPUMEHTHI TO3BOJIIET BHU3YaJM3UPOBATh HEBUAMMBIE IMPOLECCHI, TAKHE KaK
pacmpenesieHue Harpy3ok B ¢epmMax MOCTa WM OOTEKaHHE BO3AYIIHBIMHU MOTOKAMHU
Kpbula camojeta. Bragenue mogoOHBIM MHCTPYMEHTAPUEM MEPEBOAMUT MPOEKTHYIO
NEeSATENbHOCTh HAa MPO(ECCUOHANBHBIA YPOBEHb, COMMKAs IIKOJbHOE 00pa30BaHHE C
pEAIbHON MHKEHEPHOM ITPAKTUKOM.

3aki0oueHue

B koOHeYHOM HWTOre pojb MEKIUCIHUIUIMHAPHBIX MPOEKTOB B  IIKOJE
3aKJIFOYAETCsl B TMOJATOTOBKE HWHTEIUICKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
CO3UJATENbHON JEATEIbHOCTH B TEXHOJOTHYECKU pa3BUTOM obmiectBe. [lepexoa ot
MaCCUBHOTO OTPeOIeHHsI MH(POPMAITUU K AKTUBHOMY KOHCTPYHPOBAHUIO PEATHHOCTU

yepe3 NPOEKThbl 3aKjajJblBACT MPOYHbIM (YyHAAMEHT WHXEHEPHOM KYJIbTYpHI.
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VYyammecs: mpuoOpeTaroT YBEPEHHOCTh B CBOMX CHJIaX U CIIOCOOHOCTH MPUMEHSTH

H&y‘IHBIfI MCTOJA i1 PCHICHHA ITOBCCAHCBHBIX H II100aJIbHBIX HpO6JIeM. Pa3Butue

HHXXCHCPHOI'O  MBINUICHHUA CCTOAHA CTAHOBUTCA 3aJIOTOM  TCXHOJIOTHYCCKOI'O

CYBCPCHHUTCTA U YCTOfIqHBOFO O9KOHOMHYCCKOI0 pocCTa CTpPaHbBI B I[OHFOCpO‘IHOﬁ

IICPCIICKTUBC.
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T'ocyoapcmeennulil snepeemuyeckuu uncmumym Typkmenucmana

2. Mapwi, Typxmenucman

«BJIMAHUE NPAKTUKO-OPUEHTUPOBAHHOI'O STEM-OBYYEHUS HA
®OPMHUPOBAHUE UCCJIEJJOBATEJIBCKNX KOMIIETEHIIUN
CTYAEHTOB TEXHUYECKHX BY30B»

AnHoramusi: Bxenpenue npaktuko-opueHTUpoBaHHOro STEM-o0yueHus B
o0Opa30BaTeIbHbBIN MPOLECC TEXHUUECKUX BY30B BBHICTYNAET MOIIHBIM KaTaJIU3aTOpOM
(OpMHpOBaHUSL HCCIIEAOBATENLCKMX KOMIIETEHUUHA Yy OyAylIuX HWHXEHEpOB. IJTa
METOAOJIOIHs, OOBENMHAIOMIAs HAayKy, TEXHOJIOTUH, WHXXEHEPUIO U MaTeMaTHKYy,
IIEPEHOCUT AKLEHT C ITACCUBHOIO IOIVIOIICHUSA TEOPETUYECKUX 3HAHUM HA aKTUBHOE
pELIEHNE pPEaJbHBIX MPOW3BOACTBEHHBIX M HAy4YHBIX 3a1ad. CTyIEeHTBI IEpeCcTaroT
OBITh MPOCTO CIyLIATEISIMU JIEKIWH, MpPEeBpallasch B aKTUBHBIX HCCIENOBATENEH,
CHOCOOHBIX ~ CaMOCTOSITENIbBHO  (OPMYAUPOBATH THUIOTE3bl M  MPOBEPITH HX
AKCIEPUMEHTAJIbHBIM IyTeM. B yClOBUSIX COBpEMEHHOM SKOHOMMKH, TpeOyromien
MHHOBALIMOHHBIX PEIICHUH, TakoH Moaxoa oOecredyuBaeT NPSIMYIO CBSI3b MEXIY
aKkaJeMUYECKOM MOATOTOBKOM U TPeOOBaHUSIMU BBICOKOTEXHOJIOTMYHOTO PhIHKA TPYAA.
KuroueBbie ciioBa: STEM-00ydyeHue, nHKEHEpHOE 00pa30BaHKE, UCCIIEI0BATEIHLCKIE
KOMIIETECHIINM, TEXHUYECKUH BYy3, IPOEKTHAS AEATEIBHOCTD, MEKINCIUIUIMHAPHOCTD,
WHHOBAllMM, MPAKTUKO-OPUEHTUPOBAHHBIA MOAXOM, UHU(PpOBU3AIMSA, KOMaHIHAS
paboTa, MoOIEIMpOBaHUE, MPOTOTUIIMPOBAHUE, KPUTUYECKOE MBIILJICHUE, BBICIIAS
1IKoJa, NpodeCcCUOHaIbHOE Pa3BUTHE.

HccenenoBarenbekass KOMIIETEHLMS HAYMHACTCSl C  YMEHUS KPUTHUYECKHU
AHAJIM3UPOBATh CYLIECTBYIOIIME TEXHOJIOTUYECKHUE ITPOLECCHI U BBISBIISATH B HUX Y3KHE
Mecta, TpeOyromue ontumuzanuu. IIpakTuko-opueHTHpoBaHHbIM noaxon B STEM
3aCTaBJIsIeT CTYACHTA MOTPYKATHCS B KOHTEKCT KOHKPETHON MH)KEHEPHON IPOOIJIEMBI,

/i€ HE CYIIECTBYET €AMHCTBEHHO MTPaBUIILHOTO OTBETA B KOHIIE yueOHuKa. PaboTa Hax
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MPUKJIAJHBIMHA MPOECKTAMU PAa3BUBAET HABBIKA CUCTEMHOTO aHAJIN3a, TO3BOJISS BUAETh
B3aMMOCBSI3M  MEXAy (U3UYCCKUMH IMapaMeTpaMd CHUCTEMbI M €€ HWTOTOBOM
s dexTuBHOCTHIO. B mpoliecce moucka ONTUMAIBHOTO PEIICHUS CTYACHTHI ydaTcs
paboTaTh C Hay4YHOW JIUTEpPaTypol, NATEHTHBIMH Oa3aMd ¥ TEXHHUYECKOU
JOKYMEHTAIlMeH, 4YTO 3aKiajbpiBaeT (QyHIaMEHT uX Oyaymed 53KCIepTHOU
NEATEIIBHOCTH.

OKcnepUMeHTANIbHAsT JeSITeNbHOCTh B paMmkax STEM-mpoekToB mno3BOJSET
CTYJIGHTaM OCBOUTb COBPEMEHHOE J1labopaTopHOE O00O0pYJ0BaHHWE U MPOrPAMMHOE
obecrieueHue i1 MOACIUPOBAHUS CIOKHBIX (DU3NUECKUX MPOIECCOB. BO3MOXKHOCTD
CBOMMHM pyKaMH coOpaTh MPOTOTUN YCTPOMCTBA WJIU 3alpOrpPaMMHUPOBATH CUCTEMY
yIPaBJICHUs] JTAET HEOILEHHUMBIN OMBIT BepU(DPUKAIIMKA TEOPETUUYECKUX PACUYETOB B
peanbHbIX ycloBHsX. CTyAeHTH yyaTcs IUIAaHUPOBATh AKCIEPUMEHT, BBIOMpATh
aJICcKBaTHbIE METOJIbI H3MEPEHHs] U TMPOBOJUTH CTAaTUCTHUYECKYI0 00paboTKy
MOJIYYEHHBIX JAHHBIX JJI1 MOATBEPKICHHUS JOCTOBEPHOCTH PE3YJIHTATOB. DTOT 3Tl
dbopMupoBaHUsS KOMIIETCHIIMM TMpeBpaliaeT aOCTpaKTHOE TOHUMAaHHE 3aKOHOB
MPUPOJBI B MPAKTUYECKUM HABBIK YIIPABICHUS TEXHOJOTMUYECKUMHU OOBEKTaMH, YTO
KPUTHUYECKN BaXKHO JJIs1 UH)KECHEPHOU MPAKTHUKHU.

Baxxnoit ocobenHocThio STEM-00yueHus SBISETCS MEXKIUCIUIIIMHAPHOCTD,
KOTOpAasi YYUT UCCIIEIOBATENS BBIXOJUTD 38 PAMKHU OJHOM Y3KOM CHEUHAIN3ALUN IS
JTIOCTUKEHHUS KOMIUIEKCHOTO pe3yJibrarta. [Ipu paspadoTke HHHOBAIITMOHHOTO MPOAYKTA
CTYJIEHTY TEXHUYECKOTO By3a MPUXOAWTCS HHTETPUPOBATH 3HAHMS U3 00JacTU
MATEPUATIOBEICHUS, SJICKTPOHUKA M MPOTPAMMHON WHXKEHEPUU B €IWHBIA MPOEKT.
Takoil cuHTe3 3HaHUN (HOPMUPYET TMOKOCTh MBIIIJICHUS] U CIIOCOOHOCTh HAXOJUTh
aHAJIOTUHU MEXKY Pa3IMYHBIMU 00JIACTSIMU HAYKH, YTO YaCTO CTAHOBUTCS UICTOYHUKOM
MIPOPBIBHBIX M300peTeHui. MccnenoBaTenbckas KOMIETEHIIUS 3/1€Ch MPOSBIISIETCS B
YMEHUU KOOPJAWHUPOBATH PA3JIMYHBIE HAYYHBIE MOAXOAbI I PEIICHUSA CJI0XHON
CUCTEMHOM 3a7a4u, TpeOyIoIeld MHOTOTPAaHHOTO B3IJISIA.

3aki0oueHue

B 3akitoueHre MOKHO yTBEPKIaTh, YTO MPAKTUKO-OpUEeHTHpoBaHHOE STEM-

oOyueHue 3aKJIaJbIBACT MIPOYHBIN byHgameHnT s dbopmupoBaHus
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HCCJIEIOBATENbCKOM 3JUTHI TEXHUUECKOro mpoduist. OHO pa3BUBAET HE TOJIBKO HAOOP
KOHKPETHBIX HaBBIKOB, HO M OCOOBIH CKJIa]l yMa, OPUEHTUPOBAHHBINA HA HEMTPEPHIBHBIM
NOMCK, CO3MJAHHE M COBEPIICHCTBOBAHHWE OKpykaromero mupa. KommnereHuww,
NpUOOpETEHHBIE B XOJI€ MPOECKTHON MEATEIbHOCTH, OCTAIOTCSA CO CIECLUATNCTOM Ha
BCIO JKM3Hb, TIO3BOJISII €My  QJalTHPOBAaThbCs K  OBICTPO  MEHSIOLIUMCS
TEXHOJIOTUYECKUM JaHAmadTaMm. YHUBEpPCUTETHI, nenatoimue ctaBky Ha STEM,
BBIITYCKAIOT HE IPOCTO HCIIOJHHUTENEH, a TBOPLOB W HWHHOBAaTOPOB, CIIOCOOHBIX
00ecreynTh TEXHOJOTUYECKOE JIMJIEPCTBO CBOMX CTpaH B I100aIbHOM MaciiTade.
Crucok nureparypsr:
1. Anekcannpos, JI. C. Metogonorus STEM B uHkeHEpHOM 00Opa30BaHHM. -
M.: Hayxka, 2021.
2. bopucos, U. I11. ®opMupoBaHre KOMIETECHIIMNA UCCIECI0BATEINA Y CTYACHTOB
TexHru4ecKkux By30B. - CII0.: [Tonurexnuka, 2019.
3. BacuibeB, K. A. IIpakTHMKO-OPMEHTUPOBAHHBIA MOJAXOA B COBPEMEHHOM
oOpazoBanuu. - ExkarepunOypr: Ypan-IIpecc, 2022.
4. Tpuropwes, H. B. MlHHOBallMOHHbIE TEXHOJIOTUU B OOYYECHUU HHKEHEPOB
oynymiero. - Kazann: Texnocdepa, 2020.
5. mutpues, M. E. MexaucuuiuiMHapHble MPOEKTbl KaK WHCTPYMEHT

pazButus STEM-HaBbikoB. - Tomck: M3narensctBo TITY, 2023.
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2. Mapwvi, Typxmenucman

«METOJUKA ®OPMUPOBAHUS UEPOINTM®UYECKON
KOMIIETEHIIMHM Y CTYAEHTOB MHKEHEPHBIX CIIEIIMAJIBHOCTEN
HA HAYAJIBHOM DOTAIIE OBYYEHUSA»

AnHotaumusi: OCBOEHUE KUTAWCKOM MHUCHbMEHHOCTH B TEXHUYECKOM By3€ TpeOyeT
0TXOa OT YMCTO MEXAHMYECKOTO 3ay4YMBaHUS B IOJb3Y AHAJUTHYECKOTO MOIXOJA,
OCHOBAaHHOIO Ha W3YYCHHUHU JIOTUKH TOCTpoeHUs rpadem. CTyIeHTHl MHXEHEPHOTO
npoduis, obnafarole pa3BUTHIM CUCTEMHBIM MBIIUICHUEM, OBICTPEE YCBAaHWBAIOT
nepormuuKy, €CIM OHa IMpPEJCTaBlIeHa KaK CTPYKTypHpOBaHHas 0a3a JaHHBIX
KJIFOUEBBIX 2JIEMEHTOB. MeToarKa 00y4eHUs B JaHHOM KOHTEKCTE (pOKycHUpyeTcs Ha
JEKOMITO3UIIMM CIIOXKHBIX 3HAKOB HA COCTABHBIE YACTH, YTO MO3BOJAECT yYalIHUMCS
CaMOCTOSITENIbHO JICKOJMPOBATh 3HAYCHHE HOBBIX TepMUHOB. Oco0oe¢ BHUMaHHE
yIESETCS] STUMOJIOTUH UEPOTNIU(OB, CBSI3aHHBIX C OPYAUSIMH TPYAa, U3MEPEHUSIMU U
MPUPOTHBIMU CTUXUSIMH, YTO 3aKJIaJIbIBaCT (PYHIAMEHT ISl TOHUMAHUS TEXHUYECKOM
Jekcuku. Mcrnoiib30BaHME MHEMOHMYECKHMX TEXHMK M BU3YAIbHBIX aCCOLMAIUAN
MOMOTraeT CHHU3UTh KOTHUTHUBHYIO HAarpy3Ky M YCKOPUTh MPOLECC 3alOMUHAHUS
BH3YyaJIbHBIX 00pa3oB. PerynspHas nmpakTuka HalmMcaHUs UEepOrTH(GOB B COUCTAHUU C
U(PPOBBIMU METOJIaMH BBOJA TEKCTA 0OECTICUNBAET KOMIUIEKCHOE Pa3BUTHE HABBIKOB
MUCHbMEHHOW KOMMYHUKAIIUH.
KiroueBble cioBa: uepormmdpuka, KOMIETEHIMs, WHXEHEp, oOydeHue, rpadema,
K04, meroauka, STEM, TexHuyeckuil By3, MNHCBMEHHOCTb, BHU3yaIu3alus,
CTPYKTypa, MHEMOHHUKA, TPOPECCUOHATHHBIN SI3BIK, HEPOTITHQ.

Pa3zBuTne nepornuduueckoil KOMIETEHIIUN Y CTYJEHTOB TEXHUYECKUX BY30B Ha
HayaJbHOM JTare oOydeHusl TpeOyeT crenuPuyeckoro MeTOAMYECKOro MoaAxoa,
OIAPAIONIETOCA HAa UX CHUJIBHOE CUCTEMHOE W JIOTMYECKOE MBINUIEHHE. B oTiimyue ot

IYMAaHUTAPHBIX CIEHUATBHOCTEH, WH)XEeHepbl Oonee 3(P(EKTUBHO YCBaMBaIOT
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MaTepual, KOrja OH IMPEJICTaBICH B BUAE CTPYKTYPUPOBAHHBIX AJITOPUTMOB U
uepapxudeckux cxeM. Hepormud nmms Oyayiiero WHXEHEpa ITOJDKEH CTaTh HE
aOCTpPaKTHBIM PHUCYHKOM, a CJOXXHBIM TEXHHYECKUM Yy3J0M, COCTOSIIHM U3
CTaHIaPTU3UPOBAHHBIX JeTajel — rpademM u KiIoued. Meroanka HauYMHAETCS C
IIyOOKOT0 M3y4deHHs 0a30BBIX UEPT M MPABWJI UX HAYEPTaHHUs, YTO COOTHOCHUTCS C
HaBBIKAMU MH)XKEHEPHOU Ipa)MKH U TOYHOCTHIO BHITIOHEHUS YepTexei. [lonuManue
TOrO, YTO HW3MEHEHHWE OJHOr0 IITPHUXAa MEHSET BCH «KOHCTPYKIIMIO» 3HAKa,
JTUCHUIUIMHUPYET CTYJIeHTa W 3aKjiaJblBa€T OCHOBY I KayumMrpaduaeckomn
TPaMOTHOCTH.

Ha nepBoM 3Tarne 00yueHus] KpUTUYECKHU BAXKHO BHEAPEHUE ITUMOJIOTHYECKOTO
aHajn3a, KOTOPhIA OOBICHSAET JIOTMKY BOSHUKHOBEHHUS TOTO WJIM MHOTO 3HAaKa 4yepes
ero IMepBOHauYalibHOE MUKTOrpaduueckoe 3HaueHue. /(s CTyJAeHTOB HHKEHEPHBIX
CIICIMAIBHOCTEH  OCOOCHHO  TOJIE3HO  HM3YyYCHHE  KIIOYEH, CBS3aHHBIX  C
HHCTpYMEHTaMH, MarepuajamMu (MeTa/ul, JepeBo, 3eMiisd) U  (U3HICCKUMHU
NEeUCTBUSIMUA. Takol MOAXOJ MO3BOJISIET MNPEBPATUTh 3allOMUHAHUE B IMIPOIIECC
JEKOMIIO3UIIUM W TIOCJIEAYIONmIeH COOpPKM CMBICTA, YTO SBISETCS E€CTECTBEHHOM
KOTHUTUMBHOM orepanuend g TexHapsa. Korga CTyJeHT TOHMMAaeT, 4YTO KoY
«MeTau» B JICBOM YacTH 3HAKA YKAa3blBACT HA XWMHUYECKUH JIEMEHT WJIH JCTallb
CTaHKa, CKOPOCTh HACHTU(DHKAINK MPpOo(EeCCHOHATBHON JIGKCHKH BO3pacTacT. ITO
CO3/1a€T MPOYHBIA aCCOUMATUBHBIN (DYHIAMEHT, 00JIeTYaroluii mepexol OT OOUuxX
CJIOB K Y3KOCIICIIUAIM3UPOBAHHBIM TEPMHUHAM.

3akjloueHue

B 3akitoueHue clieqyer OTMETUTh, 4YTO (POpMUpOBaHUE HEpPOTIU(PUUECKON
KOMIIETEHIIUH Y CTYACHTOB-UHKEHEPOB — 3TO MPOLECC HACTPOMKHU UX JIOTUYECKOTO
arnmnapara Ha BOCHPHUATHE HOBOW 3HAKOBOM CHUCTEMBI. Y CIEX METOJUKHU 3aBUCUT OT
TOTO, HACKOJBKO TJIYOOKO YIAacTCSi MHTErPUPOBATH UEPOTTH(PUKY B KOHTEKCT HUX
podecCHOHANIBHBIX HHTEepecoB. CodeTaHne KIIACCHYECKUX METOOB IIPEIOAaBaHUS C
COBPEMEHHBIMH ITU(POBBIMU TEXHOJOTHUSIMH U TPOEKTHBIM TIOJIXOJOM JIaeT
HAWIYYIIAN pe3yibTaT Ha Ha4dajlbHOM JTare. BBITyCKHUK TEXHUYECKOro BY3a,

BIIAJICIOIUI OCHOBAMM HEPOTIU(UKH, MOTYYaeT CTPATErHYecKoe MPEUMYILIECTBO B
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r7100a7TbHOM MUpPE MHHOBAIMI U BHICOKUX TeXxHONOrui. [IpaBunbHoO 3an0xeHHast 0aza
MO3BOJIAET B JIaJbHEHIIIEM YCIIEIIHO HApaIIUBaTh NMPOQPECCUOHANBHBIN BOKAOYISp U
COBEPUIEHCTBOBATh HABBIKM MEKKYJIbTYPHON KOMMYHHUKALIUH.
Crucok auTeparypsl:
1. AnekcannpoB, A. A. Mertoauka TmpenojaBaHus BOCTOYHBIX S3BIKOB B
TEXHUYECKUX By3ax. - M.: Hayka, 2021.
2. bopucoB, C. B. Ilcuxomorus ycBOeHHsS HEPONTUPUUECKOTO THUCHMA
cTyneHTamu-uHxkenepamu. - CII6.: TTutep, 2019.
3. BacunbeB, H. K. MIlHHOBaIlMOHHBIE TEXHOJIOTUU B OOYYEHUU KUTAHCKOMY
A3bIKy. - Kazanb: YHuBepcurert, 2022.
4. Tpuropnes, I1. M. ®opmupoBanue npoheccuoHaTbHBIX KOMIIETCHIINHN yepes
M3Y4YEHHE BOCTOYHBIX A3BIKOB. - M.: Beicmas mkoia, 2020.
5. Amutpuen, JI. C. Cnenuduka oOydeHHS TEXHHYECKOMY II€PEBOAY C

KHUTaMCcKoro sA3pIka. - Tomck: TITY, 2023.
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2. Mapwi, Typxmenucman

GHAYEHHUE UCITIOJIB30BAHUA METOAUKU STEM B ITIEJATI'OT'UKE»

AnHoTtanus: Mcnons3oBanue metoquku STEM B cCOBpeMEHHOM NEaroTUKe SIBJISIETCA
CTpaTEeTn4€CKUM HAIMPABJICHUEM, HaIpaBJICHHBIM Ha MOATOTOBKY
KBaJTU(DUITMPOBAHHBIX KaJIPOB JIJI1 BHICOKOTEXHOJIOTUYHON SKOHOMUKHU. AOOpeBuaTypa
STEM, oObenuusiomas HayKy, TEXHOJOTHUU, HWHXKCHEPUI0 U  MaTeMaTuKy,
MOAPA3yMEBAET MEPEXOA OT H30JIMPOBAHHOIO HM3YYCHHUS MPEAMETOB K WX TECHOU
MHTETpallii Yepe3 PElICHUE NPaKTUYECKUX 3a/1a4. BHeIpeHue 3Toil METOI0NI0THU B
oOpa3oBaTelbHBIA MPOIECC TMO3BOJIAET YYallUMCsS HE TMPOCTO HaKaruIuBaTh
TEOPETUYECKUE 3HAHUS, HO U IOHUMATh UX pealibHOE MPUMEHEHUE B CO3/TaHUH HOBBIX
npoayktoB u  cucteMm. Ilemaroruka STEM  dopmupyer 'y  Monogexu
WCCJIEIOBATENIbCKUMA UHTEPEC W T'OTOBHOCTh K MHHOBAIMOHHOM NESATEIBHOCTH, YTO
KPUTHUYECKH BAXKHO B 3IMIOXY YETBEPTOUN MPOMBIILUICHHOW PEBOIOLUNA. AKTYaIbHOCTD
JAHHOTO TOAXOJAa TMOJATBEPKIAETCS PACTyIIMM CIOPOCOM Ha  CIEIHUAIUCTOB,
CIOCOOHBIX paboTaTh Ha CTBHIKE PA3IMYHBIX 00IACTEe 3HAHUM.

KarwueBbie ciaoBa: STEM, neparoruka, Meronuka, oOpa3oBaHHE, WHIKEHEPHOE
MBIIIUICHUE, TMPOCKTHAs JEATENbHOCTh, MEXIUCIUIIIMHAPHOCTh, KPUTHUUECKOE
MBIIIUIEHUE, TPOQOpUCHTAIMS, TEXHOJOTHMU, HayKa, TBOPYECTBO, HWHHOBAIIWH,
KOMaHJiHas paboTa, o0yueHue.

OcHoBHoe 3HaueHne STEM-00yueHus 3akiitodaercs B Pa3BUTHH Y y4YalIUXCs
HABBIKOB KPUTUYECKOTO MBIIIJICHUS M CIIOCOOHOCTH K CHCTEMHOMY aHAJIM3Y CIOKHBIX
aBieHUN. TpaauIMOHHAs IKOJA YacTO J1aeT Pa3pO3HEHHBIE 3HAHUS, B TO BpEMS KaK
STEM-nipoekTbl y4yaT BHUIETh B3aUMOCBSI3U MeEXAY (U3MUECKUMU 3aKOHAMH,
MaTeMaTUYECKUMH pacueTaMy U HH)KEHEPHBIMH peteHusiMu. B poriecce paboTh Haj

KOHKPETHBIM IIPOCKTOM, HAIIpUMEpP, CO3JaHHCM MOJACIU OKOJOIHYCCKM YHCTOIO
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TPAHCIIOPTA, YUAIIUECs IPUMEHSIOT BECh KOMIIEKC CBOMX 3HAHUN. DTO CIIOCOOCTBYET
dbopMUpOBaHHIO TJIyOOKOTO TOHHUMAaHMS HAay4YHOM KapTUHBI MHpa, TAe Kaxnias
JVCLHUIUIMHA JOTIOJHSAET U Pa3BUBAET APYryro. Takol KOTHUTUBHBIN MOJAXOJ JETIAET
npoiecc OOy4eHHs OCO3HAHHBIM, a IIOJYYEHHBIE HABBIKM — JOJITOBEYHBIMU H
PAaKTUYECKU TPUMEHUMBIMHU.

Metonuka STEM B mnemaroruke crnocoOCTByeT paHHEW mpodopueHTaruu
yUalmxcs, IMO3BOJISII MM Ha TPAKTHKE TO3HAKOMHUTBCS C BOCTPEOOBAHHBIMU
WHKCHEPHBIMUA U TEXHOJIOTHUYECKUMU CIIEIUATBLHOCTIMU. YdacThe B J1a00paTOPHBIX
UCCJIEIOBAHUAX, pPOOOTOTEXHHUYECKHX  COPEBHOBAHMUAX M KOHKypcax IO
MOJEIIUPOBAHUIO J1a€T BO3MOXXHOCTh IOJPOCTKAM OIIEHUTh CBOU CIIOCOOHOCTH U
MHTEpEChl. ODTO CHUXAET PUCK OMMOOYHOro BbIOOpa Oyayuiedl npodeccun u
MOBBIIIAET KAYE€CTBO MOATOTOBKHA a0UTYPUEHTOB JUIsl TEXHUYECKHUX BY30B. [IpakTuko-
OPUEHTUPOBAHHBIN XapakTep 3aJaHui JEJIaeT HAYKY «KHBOW» M NMPUBJIEKATEIBHOM,
paspylias CTEPEOTUIIBI O CIOKHOCTM U CKYKE TEXHUYECKUX IUCLHUIUIMH. Takum
o0Opa3zoM, STEM BbICTynaeT MOIIHBIM HHCTPYMEHTOM IMOMYJISIPU3ALUN UHKEHEPHOTO
oOpa3oBaHMs CpeAr MOJIOAOTO MOKOJICHUSI.

Pa3BuTHE HABBIKOB KOJUIEKTUBHON pabOThl U KOMMYHUKAIUU SIBJIAETCS €Ile
OHUM BaXHBIM MPEUMYIIECTBOM Hcnodb3oBanusg STEM-Mmertomonoruu B
oOpazoBarenbHbIX YyupexaeHusx. bonpmmHcTBO STEM-3amau HOCSAT MPOEKTHBIM
XapakTep M BBINOJHSOTCSI B TIpynmnax, TAE YYalluecs paclpeleisioT poJH
HCCIIEI0BATENICH, KOHCTPYKTOPOB, IIPOIPAMMHUCTOB M MEHEIKepoB. B mpouecce
O0CY)X/IEHHS] TEXHUYECKHMX PpEHIeHUH IIKOJbHUKH Yy4yaTcsid apryMEHTHPOBAHHO
OTCTauBaTh CBOKO TOUKY 3PEHUS, CIIyLIATh KOJUIET U HAXOAUTh KOMIIPOMUCCHI. Y MEHHE
3¢ PEeKTHBHO B3aMMOJICHCTBOBATh B KOMAHJIC JIJIsI IOCTHIKEHUS OOIICH 1M SIBISCTCS
OJTHOM M3 KITFOUEBBIX «MSITKHUX HaBBIKOBY (soft skills) coBpemenHnoro npodeccuonana.
Commanbhbiii aciekt STEM-nienaroruku roToBUT ydanuxcs K paboTe B KPYIHBIX
MEKHALIMOHAIBHBIX KOPIOPALMAX U UCCIIEN0BATEIbCKUX LIECHTPAX.

3aki0oueHue

B 3akmroueHue criemyeT OTMETHTb, 4YTO 3HaueHue wmetoaukun STEM B

NeJaroruke BbIXOAUT AAJICKO 3a paMKHU ITPOCTOIO0 M3YUCHUA TCXHUYCCKHUX HAYK. 910
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bunocodust COBpeMEeHHOT0 00pa30BaHUs, HaNPaBIE€HHAs Ha BOCIIUTaHNE TAPMOHUYHO
Pa3BUTON JTUYHOCTH, CIOCOOHOM CO3UAATh B OBICTPO MEHstOUIEMCSl MUupe. BHeapenue
STEM-nogxoma Ha TOCYJIapCTBEHHOM YPOBHE CIOCOOCTBYET  YKPEIUJICHHUIO
TEXHOJIOTHYECKOTO CYBEPEHHTETa M 3KOHOMHYECKOMY IPOLIBETAHUIO CTPAaHBI.
BrinyckHuku, npoueamme yepe3 cuctemy npoektHoro STEM-o0yuenus, o0nagaoT
YHUKaJIbHBIM HA0OPOM KOMIIETECHIIMMA, TO3BOJISIONIMM UM OBITh JIMJIEpaMU B CBOUX
oOnactsax. JlanbHeiillee pa3BUTHE U COBEPIICHCTBOBAHUE 3TON METOAUKH SIBIISETCA
3aJI0TOM YCHEIIHON afanTaiii o0pa3oBaHus K BbI30BaM OyAyIIero.
Crucok nureparypsr:
1. Anekcannpos, JI. C. Metogonorus STEM B uHkeHEpHOM 00Opa30BaHHM. -
M.: Hayxka, 2021.
2. bopucos, U. II. ®opmupoBanue komnereHuud Oyaymero depe3 STEM-
negaroruky. - CII6.: [Tonmurexnuka, 2019.
3. Bacmibes, K. A. IHHOBanonHbIe TexHOJIOTHU B 00yueHun: STEM-noaxo.
- ExarepunOypr: Ypan-Ilpecc, 2022.
4. TI'puropses, H. B. MexaucuuminHapHble CBSI3U B COBPEMEHHOM IIKOJE. -
Kazanb: Texnocdepa, 2020.
5. AmutpueB, M. E. Poap STEM-mipoekToB B pa3BUTHUU KPUTHYECKOTO

MeinnieHud. - Tomck: U3gareasctBo TITY, 2023.
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2. [lawoeys, Typxmenucman

«ITPOEKTHO-OPUEHTUPOBAHHOE OBYYEHME (PBL) KAK
HUHCTPYMEHT PAZBUTUA UCCIIEJOBATEJBCKHUX U JIMJAEPCKHUX
HABBIKOB CTYAEHTOB»

AHHoTanusi: Meroauka NPOEKTHOro OOy4yeHUs B BBICIIEM Y4YeOHOM 3aBEICHUU
CTPOUTCSI BOKDPYT BBIIOJHEHHS] CTYAEHTAMM JOJTOCPOYHBIX TBOPYECKUX WIIU
WHXEHEPHBIX 3aJlaHUil, PpPE3ylbTaTOM KOTOPBIX SBISETCA CO3JaHHE PEaTbHOTO
npoaykra. B mponecce paboTel HaJ MPOEKTOM CTYAEHTBI CAMOCTOSITENIBHO MPOXOJAT
BCE CTaJMM: OT MOCTAHOBKH MPOOJIEMbl U TOMCKAa HH(POPMAILIMHU JI0 3aIHUTHl TOTOBOTO
pelIeHus Mepes, dKCIEPTHOM KOMHMCCHER. DTO Pa3BUBAET HE TOJBKO TEXHHYECKUE
HAaBBIKM, HO U TaK Ha3bIBaeMble «MsTKUE HaBBIKU» (soft skills), Takue xak ymenue
paboTraTh B KOMaHAE, TUAEPCTBO U 3(pPexTuBHass koMMyHuKauus. [IpenogaBarens B
JAHHOM CHCTEME BBICTYNIA€T B POJIM KOHCYIbTAaHTAa M KOOPJIMHATOpPA, IOMOTas
CTYJIEHTaM MPEOI0JIEBATh BOZHUKAIOIIKME TPYAHOCTH, HO HE J1aBasi TOTOBBIX OTBETOB.
[IpoekTHas AeSITeNbHOCTh CIOCOOCTBYET paHHEMY BOBJICUEHHIO MOJIOAEKH B HAYUHbBIE
HCCJIEIOBAHUA M WHHOBALIMOHHYIO JESITEIbHOCTh By3a. YCIEUIHAs peaau3anus
MPOEKTa JAaeT CTYAEHTY YYBCTBO CO3MJATEIbHOW YBEPEHHOCTM W TOTOBHOCTH K
CJIO’KHBIM BBI30BaM COBPEMEHHOM SKOHOMHKH.

KiroueBble ciaoBa: TMpoekT, 0OyueHHe, CTYACHT, JHJIEPCTBO, HCCIEI0BaHUE,
KOMITETEHIIHS, TPpyIIa, KOMaH/a, 3HaHWe, TPAaKTUKa, By3, MEHTOP, HAaBBIK, PE3YJIbTaT,

HWHHOBAIIKA.
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[TpoexTHo-opueHTHpoBaHHOE o0Oyuenune (Project-Based Learning, PBL) B
CHUCTEME BBICIIIETO 00pa30BaHUs MPEACTaBIsECT COOOM AMHAMUYHBIN MeIarornyecKuii
MOJXO0/I, B KOTOPOM CTYAEHTHI IPUOOPETAIOT ITy0oKHe nMpodecCuOHaNbHbIE 3HAHUS U
HABBIKM 4Yepe3 aKTUBHOE HCCIEJOBaHUE pealbHbIX IMpolieM. B orauume ot
TPAJAUIIMOHHBIX METO/IOB, TJle O0yYEHHUE YacTO HOCUT (pparMeHTapHbIN Xapakrep, PBL
00BbEIMHSIET TEOPETUYECKUE KOHIIENIIUU B pPaMKaxX €IMHOTO JO0JITOCPOYHOIO MPOEKTA.
DTOT METOHm TpeBpalaeT y4eOHYIO0 ayIuTOpHUI0 B Tojo0ue mpodecCHoHAITBHOTO
KOHCTPYKTOPCKOTO OIOpO WJIM HCCIEA0BaTENbCKONW JabopaTopuu, IA€ pe3yabTar
3aBUCHUT OT MHHUIMATHUBHI caMuX ydamuxcs. CTyIeHTHI TepecTaroT ObITh TaCCHBHBIMU
nmoTpeOuTeNsIMi  MH(OpPMAIIMH, CTAHOBSICh OTBETCTBEHHBIMH  HCIIOJHHUTEIISIMH,
KOTOPBIE€ CAMOCTOSTEIHHO TJIAHUPYIOT dTAIbl pa0O0THI U YIIPABIISIOT pecypcamu. Takas
Tpancdopmaliisi 00pa3zoBaTEIbLHON Cpelbl SBIACTCS HEOOXOIUMBIM YCIOBUEM IS
MOJIFOTOBKU CIEIUAICTOB, TOTOBBIX K BBI30BaM COBPEMEHHOMU
BBICOKOTEXHOJIOTUYHOU SKOHOMUKH.

DopMUPOBAHUE UCCIIEAOBATEICKUX KOMIIETEHIIMN B paMkax PBL naunnaercs
C dTana MoCTaHOBKHU OTKPBITOH MPOOIeMbl, KOTOpasi HE UMEET 3apaHee U3BECTHOTO WIIH
EIMHCTBEHHO TPABWIIBHOTO pemieHus. CTyIeHThl BBIHYKICHBI MTPOBOAUTEL TTyOOKHN
JUTEPATypHBIA 0030p, aHAJIM3UPOBATh CYIIECTBYIOIINE aHAIOTH U (HOPMYIUPOBATH
COOCTBEHHbBIC HAYYHBIC TUTIOTE3BI JIJISl JOCTIKEHUS 1ienu mpoekrta. [Iporecc moucka
OTBETOB Ha CJIOKHBIE BOMPOCH MpUydaeT OyIyIuX CHEIHATUCTOB K UCIIOIb30BAHUIO
HAydYHOW METONOJIOTHH, COOpy JaHHBIX W WX KPUTHYECKOM WHTEPIPETAIIHH.
UccnenoBarensckuid acriekr B PBL He orpanuumBaercs Teopueil; OH TpeOyer
MPOBEICHUS  JKCTIICPUMEHTOB, MOJCIUPOBAHKUS TIPOIIECCOB M BEpHPUKAITUH
MOJIYYCHHBIX PE3YJAbTATOB. DTO 3aKiajbpiBacT (yHIAMEHT JJisi YCIENTHOW Hay4YHOU
JESATETHPHOCTH M HAITMCAHMS KAY€CTBCHHBIX BBIMMYCKHBIX KBATM(PHKAITMOHHBIX pa0OT.

3akioueHne

B 3axmodenuwe criemyeT MOAYEPKHYTh, UYTO MPOCKTHO-OPHEHTHPOBAHHOE
oOy4eHHE SBISICTCS MOITHBIM MHCTPYMEHTOM TpaHC(hOpPMAIMH BBICIICH IIKOJBI B
COOTBETCTBUM C TpeOOBaHUSIMU JIBaAllaTh TiepBOoro Beka. OHO TMO3BOJSET

(dbopMHUpOBaTh HE MPOCTO MCIOJIHUTENEH, a TBOPIOB, MCCIENOBaTENE U JUAEPOB,
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CITOCOOHBIX BECTH 3a COOOH KOMaHAbl K HOBBIM TCXHOJIOTHYCCKUM BCPHIMHAM.

CI/IHepFI/Iﬂ ®YHﬂaMCHTMBHBIX 3HAaHUU U IMPAKTUYCCKNX HABBIKOB, ITOJTYYCHHAA B XOIC

PBL,

oOecrneynBaeT BBIITYCKHHUKaM YCTOI‘/’I‘II/IBOCTI) B HECTaOMJIILHOM MHUpC.

NHBecTnnyu By30B B Pa3sBUTHE IPOEKTHOW CPEABI M MOATOTOBKY MPENOIaBaTENCH -

HAaCTAaBHHUKOB OKYIIAIOTCA KAQYCCTBCHHBIM POCTOM YCJIOBCUCCKOI'O KalluTalia. Byz[ymee

O6p8,30BaHI/I}I HCPA3pPBIBHO CBA3aHO C PA3BUTHCM [OCATCIIBHOCTHBIX IIOAXOIAO0B, I'IC

KQXKJIBIN MPOEKT CTAHOBUTCS CTYMEHBIO K MPOGECCHOHATHPHOMY COBEPIIICHCTRY.
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Typxmenckuu cenbCKOXo3AUCMBEHHBIU UHCIUMYT

2. lawmoeys, Typkmenucman

«METOINUYECKHE IMOAXOAbI K OBYYEHHUIO PYCCKOMY A3BIKY
KAK HHOCTPAHHOMY B YCJIOBUSIX OHJIATH-OBPA3OBAHUS»

AnHoTtaums: B nanHoi paboTe paccMaTpuBarOTCA METOIUYECKUE MOIXOAbl K
00yUYEHHUIO PYCCKOMY SI3bIKYy KaK HHOCTPaHHOMY B YCIIOBHUSX OHJIaH-0Opa3oBaHus. B
CBSI3M C PA3BUTHEM TEXHOJOTHH M PacHpOCTPaHCHHWEM IUCTAHIIMOHHOTO OOydYeHUS,
MPENOJaBaHUE PYCCKOTO SI3bIKa B MHTEPHETE MPUOOPETAET O0COOYI0 aKTyaJIbHOCTD.
AHanu3UPyIOTCS OCOOCHHOCTH BHUPTYaldbHBIX IUIAaTGOpM Uit OOydeHHs, a TaKxKe
MOIXO/TBI K MIOCTPOCHHUIO yUeOHOTO MPOoIecca C UCIIONb30BAHUEM PA3IMYHBIX OHJIAIH-
pECypCcoB U MpUIIOKeHUH. PaccMaTpuBaroTCs MperMyIEecTBa U HEAOCTATKU OHJIAiH-
oOydeHHs, B TOM WYHCIIC BOMPOCHI MOTHBAIIMM CTYJICHTOB, B3aWMOJCHCTBHUS C
mpernojaBaTesieM, a TakKe aJanTalud TPATUIMOHHBIX METOAO0B OOydYeHUs K
BUpTyanbHOU cpene. B  pabore ocoboe BHUMaHuE yAeleHO dShPEeKTUBHOMY
WCITOJIb30BAHUIO MYJIBTUMEANHHBIX CPEICTB, WHTCPAKTUBHBIX 3aJaHUN W OHJIANH-
TECTUPOBAHUM, KOTOPHIE CIIOCOOCTBYIOT 00Jjiee TITyOOKOMY OCBOEHHIO SI3bIKAa. ABTOD
JIemaeT BBIBOA O TOM, YTO, HECMOTpPS Ha BBI3OBBI, OHJIAWH-OOYYCHHE MPEACTABISICT
co0Oli TEepPCHEKTUBHOE HAIMpaBICHUE B TMPEMOJaBaHWKM PYCCKOTO SI3bIKAa KAk
WHOCTPaHHOTO, OTKPHIBAsi HOBBIE BOZMOXKHOCTH JIsI CTYJICHTOB M MPEIOo/iaBaTesei.

KaroueBbie cjioBa: MeTOAUYECKHE MOAX0/bI, 00y4eHHEe PYCCKOMY A3BIKY,
HHOCTPAHHBIN  f13bIK, OHJIAliH-00pa30oBaHMe, [MCTAHLIHMOHHOE O0y4YeHHe,
BUPTYajibHble IJIAT(OPMBbI, OHJIAWH-PECYPChl, MOTHBAIUSL  CTY/JAEHTOB,
MYJIbTHMEIUITHbIE CPECTBA, HHTEPAKTUBHBIE 3aIaHHUS

B nocnmemnme rombl  OHJIAWH-OOpa3oBaHWE  CTAHOBUTCA BCE  Ooiee

BOCTPEOOBAHHBIM B Pa3IM4HbIX cdepax, BKIIOUAsi 00yuYeHUEe WHOCTPAHHBIM SI3bIKAM.
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Oco00€eHHO ATO aKTyaJabHO JIJISi TPETMOJAaBAHUS PYCCKOTO SI3bIKA KaK WHOCTPAHHOTO,
MTOCKOJIBKY OHO OTKpPBIBAET HOBBIE TOPU30HTHI JJIsI CTYJACHTOB, HE3aBUCHUMO OT MX
MecTtornoaoxeHuss. C mepexojoM Ha JUCTAHIMOHHBIN (opMar oOydeHHsT BO3HUKAET
HEOOXOJIUMOCTh B IMEPECMOTPE METOJUYECKUX TMOAXOJO0B, aJalTUPOBAHHBIX K
0COOCHHOCTSIM BUPTYaJIbHOMN CPE/Ibl.

OnnaiiH-00y4yeHHEe PYCCKOTO S3bIKa KaK HWHOCTPAHHOTO TMPEIOCTaBIISICT P
MPEUMYIIECTB, TaKUX KaK JIOCTYIMHOCTb, THOKOCTh PACIHUCAHHUSI W BO3MOXHOCTH
UCIIOJIb30BaHUsl Pa3HOOOpa3HbIX pecypcoB. OmHAKo, HECMOTPS Ha JTH IUIIOCHI,
BO3HUKAET psAJl NpoOJeM, CBSI3aHHBIX C HEIOCTATOYHOM MOTHUBAIMEW CTYACHTOB,
TEeXHUYECKUMU  TPYAHOCTSIMU M  OTPAaHUYEHHBIM TMPAMBIM  OOILGHHEM  C
npernojaBareyieM. JDTH acleKThl TpeOyIoT 0coO00ro BHUMAHUS U Pa3pabOTKU HOBBIX
METOIUK.

BaxHO OTMETHTBH, YTO IPEINOJIABAHUE PYCCKOrO S3bIKa B JUCTAHIIMOHHOM
dhopmare uMeeT CBOM OCOOCHHOCTH. B oTim4me oT TpaAuInOHHBIX METO0B 00yUEHUSI,
OHJIaiH-00y4YeHue TpeOyeT AaKTUBHOIO HCIOJb30BAHUS TEXHOJOTUA W HOBBIX
oOpa3zoBaTeIbHBIX IJIATHOPM, TAKUX KaK BUPTyaJIbHBIE KJIACCHI, BUICOKOH(EPEHIINH,
OHJIAH-TECTUPOBAHUE W HWHTEPAKTUBHBIC YIpaXHEHUsS. OITO CO3Ma€T Kak
BO3MO>KHOCTH, TaK ¥ BBI30BBI JJIs TI€IarOroB U CTYJICHTOB.

OmHUM U3 KIIFOYEBBIX aCTIEKTOB OHJIAMH-00pa30BaHUs SBIISICTCS HCIIOJIB30BAHKE
pPa3IMUHBIX HU(PPOBBIX PECYPCOB, KOTOPHIE MO3BOJISIIOT CAEJAaTh MPOIECC O0ydYeHUs
OoJiee pazHOOOpa3HBIM U YBIIEKATeIbHBIM. [IpenmomaBareny HCHONB3YIOT ayaHoO- U
BHJICOMaTEepHUaIbl, UHTEPAKTUBHbBIC 3aJaHus, DJIEKTPOHHbIC YUYCOHUKHU U TIAT(HOPMBI
JUIS TIPAKTUKHU SI3bIKA. DTH PECYpPChl 3HAYUTEIBHO PACIIUPSIOT BO3MOXKHOCTU IS
yrIyOJIEHHOTO U3YYEHUS S3bIKA U KYJIBTYPHI.

3akJr0oueHue

OmnnaiiH-00pa30oBaHKE SABISICTCS BXKHBIM M IIEPCIICKTUBHBIM HaIlpaBJICHHUEM B
MpENnoJaBaHUM PYCCKOTO SI3bIKa KaK MHOCTpaHHOro. HecMoTpsi Ha BO3HHUKAIOIIHE
TPYAHOCTH, CBSI3aHHBIE C BOBJICUEHHOCTHIO CTYICHTOB, MOTUBAIIMEH U TEXHUYECKUMU

OTpaHUYICHWAMU, HNPCUMYHICCTBA JUCTAHIIMOHHOI'O 06yquH;1 HCOCIIOPUMEI. Ono
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OTKPBIBAE€T HOBBIE BO3MOKHOCTH Il M3Y4AIOINUX PYCCKUM S3bIK U IPEIOJABATENEH,

pacimpsisi TOPU30HTHI PETOIABAHUSL.
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Caenenusn 00 aBrope(-ax): Garatayeva Guljan, lecturer,
Turkmen State Institute of Finance

Ashgabat, Turkmenistan

«PUNCTUATION AS A SYMBOL IN ENGLISH AND TURKMEN
SENTENCES»

Abstract: The abstract explores the comparative functional and symbolic roles
of punctuation marks within the syntactic structures of English and Turkmen. While
both languages utilize a standardized set of symbols, such as the period, comma, and
question mark, their application is governed by distinct grammatical traditions and
prosodic requirements. In English, punctuation serves as a rigid structural marker often
dictated by the relationship between independent and dependent clauses, whereas in
Turkmen, punctuation frequently reflects the agglutinative nature of the language and
specific intonational pauses. The study analyzes the symbolic "weight" of these marks,
examining how they act as visual cues for semantic boundaries and rhetorical
emphasis. By investigating the punctuation rules established by the Magtymguly
Institute of Language, Literature and National Manuscripts alongside Western stylistic
manuals, the research highlights areas of convergence and divergence. The findings
suggest that punctuation is not merely a technical necessity but a sophisticated
symbolic system that encodes cultural and linguistic logic into written discourse.
Ultimately, the paper provides a cross-linguistic framework for understanding how
these small symbols fundamentally shape the clarity and interpretation of complex
sentences in both Germanic and Turkic contexts.

Key words:

punctuation, syntax, English language, Turkmen language, comparative
linguistics, symbols, sentence structure, grammar rules, intonation, written
discourse

Punctuation marks in English and Turkmen serve as the silent architecture of

written thought, transforming a mere string of words into a structured and intelligible
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message. While these symbols are often viewed as technical afterthoughts, they
function as essential semantic signposts that dictate the pace, tone, and logic of a
sentence. In both languages, the period or full stop acts as the ultimate symbol of
finality, yet the internal punctuation—commas, colons, and dashes—reveals deep-
seated differences in how English and Turkmen speakers organize information. English
punctuation is heavily influenced by the structural relationship between clauses,
whereas Turkmen punctuation often emphasizes the logical and intonational
boundaries inherent in its agglutinative morphology.

In the English language, the comma is perhaps the most complex symbolic
marker, governed by rigid rules of coordination and subordination. For instance, the
use of the "Oxford comma" in a list serves as a visual symbol to prevent ambiguity,
ensuring that the final two items are seen as distinct. English syntax also relies on the
comma to set off non-restrictive relative clauses, providing a symbolic "parenthesis”
for supplementary information. Without these precise marks, English sentences
frequently fall into structural ambiguity, where the relationship between the subject
and its modifiers becomes blurred. This reliance on punctuation as a structural glue
highlights its role as a primary tool for syntactic clarity in Germanic languages.

The Turkmen language approach to punctuation, while sharing the same Latin-
based symbols, is deeply tied to the rhythm of the spoken word and the logical sequence
of the sentence. Because Turkmen is an agglutinative language, where grammatical
relationships are often expressed through suffixes, the comma frequently serves to
mark the end of a complex participial construction. It acts as a breath-marker,
indicating where a speaker would naturally pause after a long chain of verbal modifiers.
In Turkmen, the punctuation symbol reflects the flow of the thought-process, often
separating the expanded subject or circumstantial modifiers from the predicate that
typically concludes the sentence.

Conclusion

Ultimately, punctuation in English and Turkmen sentences serves as the
essential bridge between the spoken and written word. By acting as symbols of pauses,

intonations, and logical hierarchies, these marks allow a writer to direct the reader's
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internal voice with precision. Whether it is the rigid, clause-defining comma of English
or the rhythm-marking comma of Turkmen, each symbol contributes to a larger system
of linguistic clarity. Understanding the symbolic nuances of these marks is crucial for
anyone seeking to master the art of writing in either language, as it is often the smallest
symbol that carries the greatest weight in conveying a clear and authoritative message.
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«SI3BIKOBOM BAPBEP AHI'JIMACKOI'O SI3bIKA CTYJIEHTOB
CEJbCKOXO3SMCTBEHHBIX BY30B»

AnHoTanusi: B nanHoil pabore aHanmu3upyroTCs cneupuyecKue TPyAHOCTH,
BO3HMKAIOIIME Yy CTYIECHTOB arpapHbIX CHENUAIBHOCTEH TIpU H3YYEHUU U
MPAaKTUYECKOM  NPUMEHEHUU  aHIJMHCKOro  s3blka B MNpoecCHOHATbHOU
NEeATEIBbHOCTH. ABTOP UCCIENYET BIUSHAE HETOCTATOYHOM S3BIKOBOM ITOATOTOBKH HA
JOCTYyIl K MEXIyHApOJHbIM 0a3aM [aHHBIX MO arpOHOMHH, MOYBOBEACHUIO U
onorexHosorusiM. Oco0oe BHUMAHUE YJIENAETCA ICUXOJOTMYECKHM acleKTaM
KOMMYHHMKaTUBHOTO Oapbepa U CJIOXHOCTU OCBOEHHUS Y3KOCHEUUAIU3UPOBAHHOU
TEPMUHOJIOTMM B O0JacTH 3allUTbhl pacTeHWil M Menuopauuu. HcecienoBanue
00OCHOBBIBAET HEOOXOAMMOCTh BHEJIPEHMS] HMHTEHCHUBHBIX METOAUK OOy4eHHs,
OPUEHTHPOBAHHBIX Ha MPO(ECCHOHANBHBIM IJUCKYpC M LU(PPOBYIO TIPaMOTHOCTb.
CdopMynnpoBaHHbIE BEIBOABI HAMPABIIEHBI HA ONITUMU3AIMIO Y4EOHOT0 ITpoLiecca s
MOJIFOTOBKHA KOHKYPEHTOCIOCOOHBIX CHEIMATMCTOB, CIIOCOOHBIX UHTETPUPOBATHCS B
MHPOBOE HAYYHOE COOOIIECTBO.

KiroueBbie cJioBa: AHTJIMCKUI A3BIK, A3BIKOBOM Oapsbep,
CEJIbCKOXO3SIMCTBEHHOE ~ OOpa3oBaHMe,  MpOQecCHOHANbHAs  TEPMUHOJIOTHS,
KOMMYHUKAIIMS, BbICIIAs IKOJIA.

CoBpemeHHas TpaHc(opMalysi arponpOMBIIIIICHHOIO KOMIUIEKCa B CTOPOHY
nudpoBuza U BHenpeHus koHuenuuu Wuayctpum 4.0 TtpeOyer or Oyaymimx
CIIEMAIUCTOB HE TOJBKO (yHIAMEHTAJIBHBIX 3HAHUM B 00J71aCTH OUOJIOTUM U XUMUH,
HO ¥ CBOOOJHOrO BIAJACHUS AHTJMHCKUM  SI3BIKOM KAaK HHCTPYMEHTOM

MEXJYHApOJAHOTO  HaydyHoro oOmenus. OpgHako B MPaKTHUKE  BBICIIMX
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CEJIbCKOXO3SUCTBEHHBIX yUEOHBIX 3aBEIEHUN COXPaHSIETCS yCTONYMBBIN S3BIKOBOM
O0appep, KOTOPBIA NPEMATCTBYET MOJHOICHHOMY OCBOCHHMIO HHHOBAIIMOHHBIX
TEXHOJIOTHM, TAKMX KaK TOYHOE 3E€MJIEIEIINE, MOHUTOPUHT NOCceBOB ¢ nomouisro ['MC
Y MIPUMEHEHUE METOAOB MOJIEKYJSIPHON reHeTUKU. OCHOBHAs MPUYMHA TPYAHOCTEU
KpPOETCsS B 3HAUMUTEIBHOM pa3pblBE MEXKIYy OOIIMM YPOBHEM BIAJEHUS SI3BIKOM U
TpeOOBaHUSAMU K NOHMMAHHUIO CIEHUAIU3UPOBAHHBIX TEKCTOB 110 arpoOHOMUH,
BETEpUHAPUU U TMOYBOBEACHHIO. CTYJEHTBl YacTO CTAJKHBAIOTCA C KOTHUTHBHBIM
JUCCOHAHCOM IIPU TOIBITKE MHTEPHPETALHUH CIOKHBIX AHIVIOA3BIYHBIX TEPMHUHOB,
KACAIOUINXCSl KCIOIb30BaHUA TI'pUOOB-aHTAarOHUCTOB WJIM BIIMAHHUS aOMOTHYECKUX
CTPECCOB Ha YpOXKaHOCTh KynbTyp. IlcHxonorudyeckuii KOMIIOHEHT Oapbepa
IpPOSBISETCS B YYBCTBE HEYBEPEHHOCTH NPU HEOOXOJUMOCTH ITyOJIMYHOTO
BBICTYIUICHUSI WM BEACHUS JUCKYCCHHM C 3apyO€KHBIMHU KOJJIEraMHU-arpOHOMaMH.
OTcyTCcTBHE DPETYISIPHOM MNMPAKTUKU INEPEBOJA OPUTMHAIBHBIX HAYYHBIX CTaTed U
TE3UCOB MPUBOAUT K TOMY, 4YTO OyaylllMe€ HCCIEAOBATEIN OTrPaHUYHUBAIOTCS
HCIIOJIb30BAHUEM TOJIBKO PYCCKOS3BIUHBIX WM TYPKMEHCKUX HMCTOYHUKOB, YTO
3aMeIIAeT TEMIIBI BHEIPEHUS NIEPEIOBOTO OIBITA B JIOKAJBHOE CEIBCKOE XO3SIMCTBO.
[Ipeononenne 3Toro OGapbepa BO3MOXKHO 4YEpE3 MHTErpaluio MpoQecCHOHATBHBIX
OUCLMIUIMH C M3Yy4YEHUEM s3blKa, [J€ AakKLEHT Jenaerci Ha (yHKIUOHAJIbHOE
UCIIOJIb30BaHUE JIEKCUKM B KOHTEKCTE Ja0OpaTOpPHBIX M MPaKTUYECKUX paloT.
BaxxHyto posib B 3TOM Ipoliecce UTrpaeT pa3BUTHE HU(POBBIX HABBIKOB padOThI CO
CHELMAM3UPOBAHHBIMU TJIOCCApUSAMU M aKaJEeMHUYECKUMHU IJIaThopMaMu, 4YTO
MO3BOJISIET CTYAEHTaM OBbICTpee aJanTHUPOBATHCS K MEXIYHAPOIHBIM CTaHIapTaMm
o(popMIIEHUS HAYYHBIX pe3yIbTaToB. POPMUPOBAHME HABBIKOB HAIMUCAHUS CIIOLIHBIX
TEKCTOB 0€3 M30BITOYHOTO IpOOJIEHUS OMOTaeT Pa3BUTh JIOTMKY aKaJeMHUYECKOTO
U3JI0KEHUS], TIPUHATYI0O B MUPOBOM MpakTUKe. SI3BIKOBOM Oapbep TakkKe CBSI3aH C
HEXBAaTKOW MHTEPAKTUBHBIX (hOpM OOYUCHUS, TAKUX KaK MEXKIYHAPOIHBIC BEOUHAPHI
WM COBMECTHBIE IMPOEKTHI C BY3aMH CTpaH, IJI€ CEJIIbCKOE XO3SMCTBO JOCTHIJIO
BBICOKOTO TE€XHOJIOTMYECKOTO YPOBHSA. Y CTPAaHEHUE JIMHIBUCTUYECKUX MPENATCTBUNA
ABJIIETCS HEOOXOJMMBIM YCIIOBHUEM [T TIOBBILICHUS aKaJeMUYE€CKOW MOOMIBHOCTH

CTYJICHTOB U UX Oyayliel BoCcTpeOOBAaHHOCTH Ha TJIO0ATLHOM pBIHKE Tpyaa. Takum
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oOpa3om, cucrteMHass paboTa HaJ CHATHEM SI3BIKOBOTO Oapbepa CIOCOOCTBYET
(GOpMUPOBAHUIO  CIIEMATMCTOB  HOBOTO  THUMA, CHOCOOHBIX  3((HEKTUBHO
TPAHCIUPOBAaTh MEXIAYHAPOAHBIE HWHHOBALIMM B MPAKTUKY OTECYECTBEHHOTO
3emienenus. Pa3BuTtue KOMMYHUKATMBHOM KOMIIETCHIMHA HA AHTIIUMCKOM SI3BIKE
OTKpPBIBAET JAOCTYN K MEPEJIOBbIM 3HAHUSAM B 00J1aCTH OMOTyMyca, 3allUThl paCTEHUN
U YCTOMYMBOIO PAa3BUTHS arpodKOCHCTeM, oOecrnedynBas MpOoI0BOIbCTBEHHYIO
0€30MacHOCTh U TEXHOJIOTMUECKUN CyBEPEHUTET.
Cnucok aureparypsl
1. Bnosuna E. K. IlpodeccrnoHanbHblil aHTTUHACKHA S3bIK JIJII MaruCTPAaHTOB
arpapHoro By3a. — M.: Konoc, 2021.
2. T'anbckoBa H. JI. Teopusi oOyueHust HHOCTPAHHBIM SI3bIKaM: JIMHTBOJUIAKTHKA
u metoguka. — M.: Akagemus, 2022.
3. Komaposa O. II. IIpodeccruoHanbHO-OpUEHTUPOBAHHOE  OOyu€HUE
MHOCTpPaHHOMY s13bIKy. — Boponex: U3n-so BI'Y, 2023.
4. Jordan, R. R. Academic Writing Course: Study Skills in English. — London:

Pearson Longman, 2024.
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YAK 378.147:811.111:63
Crenenus 00 aBrope(-ax): Kaxviuosa Atinyp npenodagamerns
Typxmenckuyl cenbCKOXo3UCMBEHHBIU UHCIUNY T

e Jlawozcysz Typkmenucman

«METO/JIbI U3YUEHUS AHTJIMACKOI'O SI3bIKA JIJISI CTYJIEHTOB
CEJIbCKOXO3SIMCTBEHHBIX BY30B»

AnHoTamusi: B panHOi paboTe paccMaTpUBAKOTCS HMHHOBALIMOHHBIE U
TPaJAUIMOHHBIE MOAXOAbl K IMPENOJABAHUIO AHTIMHCKOIO s3bIKa, aAalTHPOBAHHBIE
NoJl HYXJbl OyIylIMX CHEUAINCTOB arpapHoro cekTopa. ABTOp aHAIU3UPYET
3¢ (PEKTUBHOCTH KOMMYHHUKaTUBHBIX METOJIUK U HCIIOJIb30BaHUE
CHELMAIM3UPOBAHHOIO KOHTEHTAa B OOy4Y€HUH, HANpPaBIEHHOM Ha OCBOEHHUE
po(hecCuoHaNbHON TEPMUHOJIOTUU B 00JIaCTH MOYBOBEACHUSI, aArPOHOMMHU U 3aILIUTHI
pacteHuii. Oco0oe BHUMaHUE YIENSIETCS HHTErpauuy IUQPOBBIX TEXHOJOTHH H
mw1atGopM Uis CaMOCTOSITEIbHOTO OOYy4eHHs, CIIOCOOCTBYIOIIMX IPEOJI0JIEHUIO
A3BIKOBOr0 Oapbepa. MccnenoBanne 0OOCHOBBIBAET MPEUMYILIECTBO KOHTEKCTHOTO
oOyueHus, MPU KOTOPOM JIMHIBUCTHUUECKHE HABBIKM Pa3BUBAIOTCS MapajljIeIbHO C
M3y4eHHEM OHMOJOTMYECKMX M  TEeXHUYEeCKMX AucuuIiimH. [IpennosxkeHHbie
PEKOMEHJAllMU TO3BOJIAIOT ONTUMHU3MPOBATh YYEOHBIA MPOLECC W MOATOTOBHTH
KOHKYPEHTOCIIOCOOHBIX ~ KaJpOB JJII COBPEMEHHOIO0  BBICOKOTEXHOJIOTHYHOIO
CEJIBCKOTr0 XO35MCTBA.

KiroueBble cj10Ba: METOIMKA MPENOAABAHUS, AHTIUUCKUN S3bIK, arpapHOe
oOpaszoBanue, mnpodeccuoHambHasi KOMMYHHUKanus, IudpoBas TPaMOTHOCT,
MeJaroruka BbICHIEH IIKOJIBI.

[TonroroBka BBICOKOKBATM(PHUIMPOBAHHBIX  KAApOB JUII  COBPEMEHHOIO
arporpoOMBIIINIEHHOTO KOMILIEKCa HEBO3MOXHa 0e3 (OpMHUPOBAHMS YCTOMYMBBIX
HABBIKOB BJIa/ICHUS aHTJIMMCKUM SI3bIKOM KaK OCHOBHBIM CPEACTBOM MEXKIYHAPOJIHOTO
HAyYHO-TEXHUUYECKOro oOMeHa. Meroabpl U3yYeHHs aHMVIMHCKOrO s3bIKa B

CEJIbCKOXO3SIMCTBEHHBIX ~ BYy3aX  JOJDKHBI ~ YYUTBIBaThb CHELUPUKY  Oyayiien
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npo(hecCHOHANBbHOM AESITEIbHOCTH CTYACHTOB, KOTOpPasi CErOIHS HEPa3phIBHO CBSA3aHA
C HCIOJb30BAHHEM 3apyOEKHBIX TEXHOJOTHWW, TAKUX KaK CHCTEMbI TOYHOI'O
3emnenenusi, [ UC-MOHUTOPUHT U METO/Ibl OMOJIOTMUECKOH 3aIUThl pacTeHU. OnHUM
3 Haubonee 3(P(EKTUBHBIX IOAXOIOB SBISETCS METOJ MPEIMETHO-I3BIKOBOTO
uHTerpupoBanHoro oOydenus (CLIL), KOTOpblil MO3BOJSIET CTYJEHTaM OCBauBaTh
TEPMHUHOJIOTHIO 110 IIOYBOBEJCHHUIO WM arpOXMMHMHM HETNOCPEIACTBEHHO B IPOLECCE
W3Y4YEHUsl CHEUUAIbHBIX JUCHMIUIMH. JTO MUHUMU3HPYET KOTHUTHUBHBIA pPa3pbIB
MEX1y OOLIMM 3HaHUEM sI3bIKA U €r0 IPaKTUYECKUM IPUMEHEHNEM B arpapHoii cgepe.
Hcnonb3oBaHne ayTeHTUYHBIX MAaTEPUAIIOB, TAKUX KAK OTYETHI O IPUMEHEHUU TPUOOB
pona Trichoderma wiu mpOTOKOJIBI METMOPALIMH 3€MENIb, CIIOCOOCTBYET IIyOOKOMY
NOTPYXKEHUI0 B IpodeccuoHalbHbIM  AucKypc. BaxkHyio  ponp  urpaer
KOMMYHHUKATUBHBIN METO/I, HAPABJICHHBIN HA pa3BUTUE HABBIKOB BEJICHUS IUCKYCCHI
[0 AaKTyaJbHbIM BOIIPOCAM 3KOJOTMM M MPOJAOBOJIBCTBEHHOM OE€30MacCHOCTH.
BHenpeHue UrpoBbIX TEXHOJOTUN U METOJA KEWC-CTau, MOJIEIUPYIOLINX PEabHbIC
MIPOU3BOJICTBEHHBIE CUTyalldd B arpoOHOMHH, MOMOTaeT CTYJEHTaM IPEOJI0NETh
NICUXOJIOTHUECKUN Oaphep M CTpax mepes coBeplieHHMeM owmuoOok. LludpoBuzanus
00pa30BaHUsI OTKPHIBAET LIMPOKUE BO3MOXHOCTH JJIsi UCIOJNb30BAaHUS MOOMIIBHBIX
OPWIOKEHUH U OHJAHH-TIATOpM, CHEHUATM3UPYIOIIUXCS Ha TEXHUYECKOM
NEepeBOJie U M3yYeHUHU Yy3KonpouiabHOU sekcuku. Ocoboe BHUMaAHHE CIEIyeT
YAENATH Pa3BUTHIO HABBIKOB AKaJEMUYECKOT0 MUChMa, YTO KPUTUYHO JJIs IOJrOTOBKH
TE3MCOB U AHHOTAIMH K HAyYHBIM paboTam 0e3 UCII0JIb30BAHUS JIMITHUX CTPYKTYPHBIX
nenennii. CIUIOIIHOW TEKCT HAay4YHOW CTaThbu TPeOyeT OT CTYJEHTa JIOTMYECKOU
MOCJIEIOBATEILHOCTH M YMEHHsI OINEpUPOBATh CIOXHBIMH CHHTaKCUYECKUMH
KOHCTPYKLUHMSMHA Ha aHMVIMHCKOM si3blke. WHauBuayanuzamusi oOydeHHs C
MPUMEHEHUEM aJaNTUBHBIX aJTOPUTMOB MO3BOJIIET KOPPEKTUPOBATH MPOrpaMMy B
3aBHCHUMOCTH OT HA4aJbHOTO YpPOBHS MOATOTOBKM oOywatomierocsi. PabGota ¢
rJIoccapusiMi MO OHMOJIOTMYECKOM 3aluTe U OMOTyMyCy B MHTEPAKTUBHOM PEXHUME
YCKOPSIET 3allOMUHAHME TEPMHUHOB. TakuMm 00pa3oM, cOYETaHUE TpPaJAUIIMOHHBIX
aKaJIEMUYECKHX IIOAXOJOB C COBPEMEHHBIMHM HWHTEPAKTUBHBIMUA METOAUKAMU

obecnieunBaeT (POPMUPOBAHNE KOMITJIEKCHOM KOMMYHUKATUBHON KOMITETCHIIMU. ITO
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MO3BOJIAET BBIMYCKHUKAM 3(P(EKTUBHO TPAHCIUPOBATH MEXKIYHAPOIHBIM OIBIT B
MPaKTUKY OTEYECTBEHHOIO 3€MJIEJIETUS M YCIEIIHO MPEACTAaBISATh CBOM HAYYHbBIC
JIOCTI)KEHUSIT Ha MHUPOBOM ypoBHE. COBEpIIEHCTBOBAHME METOJUYECKON 0a3bl
MIPENOJIaBAHMS AHIJIMIICKOTO $SI3bIKA CTAHOBUTCA 3aJIOTOM HMHTErpaluy arpapHoro
oOpa3oBaHMsl B TJIOOQJIbHOE HAy4YHOE IMPOCTPAHCTBO U YCHEIIHOIO OCBOEHUS
texHonorud Uuayctpun 4.0. CucteMHBbIN OAXO K JUHIBUCTHYECKOMN MOATOTOBKE B
arpapHoM By3e (pOpMHpYeT cHelnHaaucTa HOBOTO THIA, CIOCOOHOro paboTaTh B
YCIIOBUSIX MHOTOSI3BIYHOM MPOo(heCCUOHATBHOM CPeIbl.
Cnucok aureparypsl
1. I'ypeuu II. b. Teopust u npakTuka 0Oy4eHUsT UHOCTPAHHBIM s3bIKaM. — M.:
IIpoceenienue, 2021.
2. JleontrheB A. A. Ilemarornueckoe OOIICHHWE W TPETOJABAHUEC SI3BIKOB. — M.:
3Hanue, 2022.
3. llonar E. C. HoBble nenarornyeckue v MHGPOPMALMOHHBIE TEXHOJIOTUU B
cucteMe oOpa3zoBanus. — M.: Akagemus, 2023.
4. Richards, J. C., Rodgers, T. S. Approaches and Methods in Language Teaching.
— Cambridge University Press, 2024.
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