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MOJAEJIUPOBAHUE SKOCUCTEM C TIOMOIIIBIO UICKYCCTBEHHOI'O
HMHTEJVIEKTA: HOBBIE IOAXO/JAbI 1 AJITOPUTMbI

ITerpoBa Animna BurajbeBHa
acniupanT kadenpsl oOnonHpopmatuku, Kazanckuit denepalibHbI YHUBEPCUTET,
Poccus

AHHOTAIUA

CraTthsi TIOCBSIIIIEHA COBPEMEHHBIM TMOAXOJaM K MOJCIUPOBAHUIO HSKOCHCTEM C
UCIIOIb30BaHUEM HCKyccTBeHHOro wuHTewiekta (M), PaccMoTpeHbl OCHOBHBIC
AJTOPUTMBI, HCIIOJb3YEMbIE JJISI aHAIW3a W NPOTHO3UPOBAHWS HM3MEHEHHUM B
IKOCHCTEMAx, a Takxke crocoObl uHTerpanuu MU ¢ skonorun. OnucaHue BKIIOYACT
HEUPOHHBIE CETH, AITOPUTMBI MAIIMHHOTO 00YYEHHUS, METO/IbI TITyOOKOr0 00y4YeHuUsl, a
TaKkKe WX TPUMEHEHHE I peIIeHHMs 3a7ad COXpaHeHus OuopasHooOpasus,
YCTOMYMBOCTH SKOCUCTEM UM YIIPABIICHUS MIPUPOJHBIMH pecypcaMu. PaccmarpuBatorcst
BO3MOKHOCTH YJIYUIIICHUSI KA4€CTBA 3KOJIOTMUYECKUX UCCIEIOBaHUM ¢ moMolbio MU n
OyIyIIue IepCreKTUBBI ATOW TEXHOJIOTHH.

KuarwueBblie cinoBa: VckycCcTBEHHBIN MHTEIIEKT, SKOCUCTEMbI, MAIIMHHOE OOyYEeHHUE,
HEUPOHHBIE CETH, TTTyOOKOE 00yUeHHE, SKOJIOTHs, OMOMH(POPMATHKA, POTHO3UPOBAHKE
U3MEHEHUH YKOCHUCTEM.

BBenenue

MopnenupoBaHue SKOCHCTEM SIBIIIETCS BaXKHOW YaCTHIO YKOJIOTUYECKUX HCCIIETOBAHUM,
II03BOJISAS JIYYILE ITOHATH B3aUMOCBS3U MEXAY KOMIIOHEHTAMU IIPUPOJIBI U NIPEACKA3aTh
MOCJIEICTBUSI M3MEHEHUH B JTUX B3auMonaeucTBHUsAX. COBpEMEHHBIE METOABI
MOJEJINPOBAHUS DKOCUCTEM C MCIOJIB30BAHMEM MCKYCCTBEHHOro uHTesuiekra (M)
[IpEeUIararoT HOBBIE BO3MOXKHOCTH IS QHAJIN3A CJIOKHBIX JKOJIOTMYECKHUX IIPOLIECCOB,
yUuThIBas pa3HooOpasue (akTOpoB M MX B3aUMHOE BiMsHHE. B mocnennue ropabl
HaOmoaeTcsi akTuBHOe BHenpeHue MM B skojorum, rie aaropuTMbl MalIMHHOTO
oOy4yeHHs] U TIIyOOKOro OOYyYEHHs] CTAHOBATCS KIIIOYEBBIMU WHCTPYMEHTAMM IS
IIPOTHO3UPOBAHUS COCTOSIHUSL JKOCUCTEM M OLEHKM BO3ICHCTBHUS YEJIOBEYECKOU
NEATEIIBHOCTH.

[enbto TaHHOM CTaThH ABJIAETCA 0030p CYLIECTBYIOIIMX METOAO0B U anroputmoB UU,
WCIIOJB3YEMBIX ISl MOJAEIMPOBAHUS DKOCUCTEM, a TAKKE aHAIU3 UX NPUMEHEHUS U
MIEPCIIEKTUB.



1. OcHOBHBIE MOAXO0ABI K MOAEJTHMPOBAHUIO IKOCUCTEM € Mcnob30BannemM UN

MonenvpoBaHUE YKOCUCTEM BKITIOYAET HECKOIBKO ATAINIOB, TAKUX KaK cOOp 1 00paboTKa
JTAaHHBIX, TIOCTPOCHUE MOJEIH, a TAaKXKe €€ WCIOIB30BaHUE ISl MPOTHO3a OYIyIImX
n3meHeHuil. [Ipumenenne MM B 3THX mporeccax CTalo BO3MOXKHBIM OJiarogaps
Pa3BUTHIO AJITOPUTMOB MAIITMHHOTO 00YUEHUS, KOTOPBIE MOTYT 00y4aThCs Ha OOJIBIITNX
o0BbeMax JaHHBIX U HAXOJHUTh CKPBITHIC 3aKOHOMEPHOCTH.

1.1. AlropuT™MBbI MAIIMHHOTO 00Y4Y€eHUS

Mamuadoe obyuenne (ML) — »to o6macte MU, xoTopass mo3BOJIIET CHCTEMaM
00y4JaThCsl HA OCHOBE JIaHHBIX 0€3 SIBHOTO MpOrpaMMUpoBaHus. B skonorun Hanbomee
ITUPOKO TTPUMEHSIOTCS CIICTYIOIINE alTOPUTMBI:

o Pemeruarbie MOgeM — UCIOJIB3YIOTCS JIJIs1 aHATIM3a SKOJIOTMYECKUX JTaHHBIX U
MPOTHO3UPOBAHUA U3MEHEHUM »sKocucteM. OHHU TO3BOJISIOT  YYUTHIBATH
MHOKECTBO (h)aKTOpPOB, TAKUX KaK KJIMMATHYECKHE YCIIOBUS, BUJbl PACTCHUHN U
KUBOTHBIX, a TAK)KE UX B3aUMOJICHCTBHE.

o Meroabl KJIacTepU3alMU — TOMOTAIOT B TPYIIUPOBKE 0OBEKTOB IKOCHUCTEM,
TaKUX KakK BUJIbl PACTCHUHN U )KUBOTHBIX, HA OCHOBE CXOJICTBA UX XapaKTEPUCTHK.
DTO MO3BOJISIET ONMPEIETUTh KOJIOTMYECKUE HUIIN U YCTOMYUBOCTh 3KOCUCTEM.

o PerpeccuonHble MoOJeJH — MPUMEHSIOTCS JJISI OLIEHKU 3aBUCUMOCTH MEXKIY
NEePEeMEHHBIMH U MIPOTHO3UPOBAaHUA OyAylIuX 3HaUeHUI. B skonorum perpeccus
MIOMOTAE€T NPOTHO3UPOBATh W3MEHEHUS B YHUCIECHHOCTH BUAOB WA YPOBHSA
3arps3HEHUS.

1.2. HelipoHHble ceTH

Hetiponnsie cetu, ocobenno riyookue Heripornsie cetu (DNN), npeactaBisitoT coOoi
MOIIHBICE MHCTPYMEHTHI JJIsi 0OpaOOTKM M aHalu3a CJIOXKHBIX JaHHBIX. JTH CETH
criocoOHbI Ah(HEeKTUBHO padoTaTh ¢ OOJIBIIMMH HA0OpaMM JAHHBIX, YTO JIEJAET UX
UCaTbHBIMHA JJISI 9KOCUCTEMHBIX MOJIEIICH, T/Ie B3aUMOICUCTBYIOT COTHHU (DaKTOPOB.

o Cgeprounbie HeiipoHHble ceTH (CNN) — wucnons3yroTcs Ml aHaiun3a
MPOCTPAHCTBEHHO-3aBUCUMBIX TAHHBIX, TAKUX KaK U300paXKeHHsI YKOCHUCTEM, UTO
MO3BOJIAET BBISBIISITH U3MEHEHHSI B PACTUTEIFHOCTU WIIH PACTIPEICIICHUN BUIOB.

o Pexyppentnbie HelipoHHbIe ceTH (RNN) — 3b]exkTuBHO MPUMEHSIOTCS IS
BPEMEHHBIX PAJIOB, YTO OCOOEHHO BA)KHO NPU MPOTHO3WPOBAHWU W3MEHEHUM
HKOCHCTEM C TEUEHHEM BPEMEHH.

1.3. Anropurmsl r;ry0oKoro o0y4eHus

['myOokoe 0OydeHue sSBISETCS MOAMHOXKECTBOM MAIIMHHOTO OOYyYEHHUS U HCTIONb3YyEeT
MHOTOCJIOMHBIE HEHUPOHHBIE CETH JJIsi 00y4deHUs Ha OoNbIIUX 00beMax MaHHBIX. B
AKOJIOTUU TIIyOOKHE HEHPOHHBIE CETH MPUMEHSIOTCS IS CO3/IaHUS TOYHBIX MOJeNeH
W3MEHEHUN DKOCHUCTEM C YYETOM JHMHAMHYECKUX (DaKTOPOB, TaKMX KaK KJIMMAT,
CE30HHBIC KOJICOAHMS U YeIIOBeUeCKas IeITCIbHOCTD.
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2. IlIpumenenue U B 3xocucTeMax

N akTUBHO WCHONB3YETCS B paA3IUYHBIX OO0JIACTAX OJKOJOTWH, HAampuMep, B
IIPOTHO3UPOBAaHUM  W3MEHEHUs  KIUMMaTa, MOHUTOpUHIre  OmopaszHooOpa3us,
ONITUMU3ALIUU YTIPABJICHUS IPUPOAHBIMU PECypCaMHU.

2.1. [Iporuo3upoBaHne U3MEHEHNsI KJIMMaTa

Mopnenu MU MoryT ObITh HCHOJB30BAHbI JIJIS1 IPOTHO3UPOBAHUS U3MEHEHUI KIIMMATA,
KOTOpPbIE HEMOCPEJACTBEHHO BIMSIIOT HA 3KOCUCTEMBL. JTO MO3BOJISIET OLEHUTH
BO3MOYHBIE TIOCJICCTBUS N3MEHEHNUH B KJIINMATE, TAKUE KAK ITOBBIIICHUE TEMIIEPATYPBHI,
M3MEHEHHE 0CAJKOB U YPOBHSI OKEaHOB, a TAaK)Ke X BIUSHUE Ha (Jopy U dayHy.

2.2. Ouenka OuopasnooOpasusi

N momoraer B MOHHUTOPUHTE M aHaIU3e OMOPa3HOOOPa3Usi IKOCHCTEM, BBISBIISSA
pEOKHE WM HCYE3AIOIIME BHIBI, a TAKXKE aHAIM3HPYSd HMX B3aUMOOTHOIICHUS B
skocucremax. HMcnonszoBanue WU i ouenku OuopazHooOpasusi MO3BOJISET
OIEpaTHUBHO pearupoBaTh HAa Yrpo3bl U pa3padaThiBaTh CTPATETHUU AJII COXPAHEHUS
DKOCUCTEM.

2.3. YnpasiieHre NPUPOJIHBIMHU pecypcaMu

NN cnocobectByer Oonee 3(pGHEeKTUBHOMY YIPaBICHUIO TMPUPOIHBIMU PECYpPCaMU,
TaKUMH Kak Jieca, BOJOEMBI U CEJIbCKOX03MCTBEHHBIE 36MJIH. AJITOPUTMbI MAILIMHHOTO
oOy4eHHsI MOTYT MpeAcKa3aTh Hanbosnee 3HPEKTUBHBIC METOIbI UCTIOIB30BAHUS ITUX
PECYpPCOB ¢ MUHUMAJIbHBIM YIIEPOOM JJIS OKPYKAIOIIEH CpeIbl.

3. IIpo6.1emblI 1 BbI30BbI IpH puMeHeHun U B 3xoJ10rnu

HecmoTpss Ha 3HauuTeNbHBIE YCHEXH, CYIIECTBYIOT M MpOOJEeMbl, CBSI3aHHBIE C
npumeHenueM MU B sxonorun. OnHa U3 riaaBHBIX TPYAHOCTENH — 3TO cOop 1 00paboTka
KauyeCTBEHHBIX JIaHHBIX, KOTOPbIE MOTYT OBITh HEMOJHBIMH, YCTAPEBUIMMHU WU TPYIHO
nocTynHbIMU. Kpome TOro, MHOrME 3KOCUCTEMBI MMEKOT YHUKAJIbHBIE U CIIOXKHBIE
XapaKTEPUCTHUKH, YTO JEJAET UX MOAECIUPOBAHUE CIOKHOMU 3a1a4€Cil.

Hpyroii npo0iemoii iBNeTcs MHTEpIpeTUpyeMocTh Mozeneid. XoTs M MoxeT naBathb
TOYHBIE PE3YyJIbTaThl, TOHUMAHNUE TOTO, KAK IMEHHO MOJIEJIb ITPUIILIA K CBOEMY BBIBOJY,
ABJISIETCS] BAKHBIM aCIIEKTOM B PUHATHUU PELIEHUM, 0COOCHHO B 00JIACTH SKOJIOTUH, T/IE
HY>KHO YYUTBIBATH JOJITOCPOYHBIE MOCIEACTBUS ISl HPUPOLBI.

4. IlepcnextuBsbl u Oyayuee MU B 3x010run

C pa3BuTHEM TEXHOJOTUA U YBEIUYEHHUEM OOBEMOB SKOJOTMYECKHX JaHHBIX,
npumenenue U B sxosoruu OyAeT cTaHOBUTHCS Bce 00Jiee aKTyaabHBIM.



B O6ynymem MM MokeT cTaTh KIIFOYEBBIM HHCTPYMEHTOM ISl YCTOMYHUBOTO PAa3BUTHS U
VOpPaBJICHUS TPUPOJHBIMH pPECypcaMu, IOMOTas B CO3JaHWHM Oojiee TOYHBIX U
(D PEKTUBHBIX MOJIENICH SKOCUCTEM.

3akJIrouyeHue

MonenupoBaHie D3KOCHCTEM C HCIOJIb30BAaHUEM HCKYCCTBEHHOTO HWHTEIUICKTA
OTKPBIBAET HOBBIE TOPU3OHTHI JIJISI AKOJOTHUU. AJNTOPUTMBI MAITUHHOTO OOYYCHHS U
rIIyOOKOTO O0YYEHUS YKE CETOMHS MO3BOJISIOT CO37]aBaTh 00Jee TOYHBIC M HAJC)KHBIC
MIPOTHO3bI U3MEHECHUI B SKOCHCTEMaX, a TAaKKe IMOMOTAIOT pa3padaThiBaTh CTPATETUN
JUTSI IX COXPaHEHUS U BOCCTaHOBJICHHsI. BakHO MPOI0OIIKATh HCCIEA0BaTh M Pa3BUBAThH
AT TEXHOJIOTHH JIJIsl 00ECTICUeHHUsT yCTOMYNBOCTH KOCHUCTEM B OyIyIIEeM.

Jlureparypa:

1. UeanoB W.U., IlerpoBa A.B. Dkojornyeckue MOJEIM U HCKYCCTBEHHBIN
VHTEJUIEKT: IEPCIEKTUBBI U BbI30BbI. MockBa: Hayka, 2023.

2. Smith J., Brown D. Al in Environmental Modeling. Cambridge: Cambridge
University Press, 2022.

3. Zhang Y., Liu T. Deep Learning for Ecological Predictions. Springer, 2021.
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MOJIEKYJIAPHBIE MEXAHU3MbI CTAPEHUS: BO3MOKHOCTHU JJIA
3AME/VIEHUA BUOJOI'MYECKHUX ITPOLIECCOB

Ko3noBa Ceetriiana UBaHoBHA

[IpenonaBarens, kadenpa onoxumun, HoBocuOupckuii rocy1apcTBEHHBIM
YHUBEPCHUTET

r. HoBocubupck, Poccust

MuxaiiinoB AJiekceil IMuTpueBny

Maructpant, kadeapa MOJICKYJSIpHOW Ouoaoruu, TaraHpoTrCKuii rocy1apCTBEHHBIN
MEeIaroru4eCKuii UHCTUTYT

r. Taranpor, Poccus

AHHOTALUSA

[Ipouecc crapeHuss mpencraBisger coOOM OIMH U3 Hauboyee H3y4yaeMbIX
ounonornyeckux (heHoMeHoB. CTapeHue CBA3aHO C PAJIOM MOJIEKYJSIPHBIX W3MEHEHUI
Ha YpOBHE KJETOK M TKaHEH, KOTOpbI€ BIMSIOT HA (PYHKUHIO OPraHOB M CHUCTEM
opranuzma. OIHUM U3 KIIFOUYEBBIX MEXAHW3MOB CTAPEHUS SIBISIIOTCA OKUCIUTEIIbHbBIE
MOBPEXK/ICHUS, CBSI3aHHbIE C HAKOIUJIEHUEM aKTUBHBIX (popM kucinopoaa (ADK), a Taxxke
myTtanuu B [IHK 1 noBpexaeHus KieTouHbIX CTPYKTyp. B mociieqHue rojpl Ha OCHOBE
MOJIEKYJISIPHBIX ~ HCCJIEOBaHUM  ObUIM  pa3paboTaHbl  pazIUYHbIE  MOJXOMbI,
HaIlpaBJICHHBIE HA 3aMEUICHHE CTapeHMs], BKJIIOYAs AHTHOKCHJIAHTHBIE CTPATEruH,
TEpanuIo TEJIOMEpPAaMHU M F€HHBIE TEXHOJOTUU. B cTaThe paccMaTpUBaOTCS KIIFOUEBBIE
MOJIEKYJIIPHBIE MEXAHU3MBbI CTAPEHUS, IPEIIArat0TCSl BO3MOKHBIE ITYTH UX KOPPEKLIAN
Y BMEIIATEIbCTBA B LEJAX 3aMEJIEHHUS] OMOJIOTUYECKUX POLIECCOB CTApPEHMUS.

KiroueBble cj10Ba: cTapeHHUE, MOJICKYJISIPHBIE MEXAHU3MBI, OKHUCIUTENbHBIA CTpeECC,
noBpexaenus JJHK, renomepsl, OMOTEXHOTIOTHH, 3aMEIJICHUE CTAPECHUS

1. BBenenue

[Ipouecc crapeHHss — 3TO €CTECTBEHHBIM M HEU30€kKHbI (EHOMEH, KOTOPbIU
3aTparuBaeT BCE JKUBbIE OpraHn3mMbl. HecMOTps Ha TO, UTO CTapeHUE ABISIETCS YaCThIO
€CTECTBEHHOTO LMKJIA JKU3HU, MOCIEIHUE JECATUJIETUS HAy4YHbIE HCCIEAOBAHUS
HaIlpaBJ€Hbl HA TNOMCK IyTeH 3amemieHus 3Toro nponecca. CrapeHue CBsI3aHO C
HAKOIJIECHUEM MOJIEKYJIIPHBIX TOBPEKIEHUM, TAaKMX KaK OKHMCIHUTEIBHBIN CTpecc,
HapylIeHUsT B METaboJM3Me KIETOK, a TaKKe YMEHbBIIEHHE CIOCOOHOCTH KIIETOK K
BOCCTAHOBJICHUIO. DTO MPUBOJUT K YXYALIEHUIO pabOTHI OPraHOB U CUCTEM OpPraHu3Ma,
pa3BUTHIO  BO3PACTHBIX  3a00JeBaHMUM, Takux Kak JAualbeT, THUIEepTOHHUS,
HelpoJlereHepaTUBHbIE 00JIE3HU U pakK.
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MounekyiisipHble  UCCIIENOBAaHUs CTapeHMsl IIPENOCTABISAIOT HOBBIM B3IV HA
OMOJIOTHYECKHE OCHOBBI 3TOTO MPOLIECCa U OTKPBIBAIOT NEPCIIEKTUBBI ISl Pa3pabOTKU
HOBBIX TEPANEBTUYECKUX IIOJXOJ0B, HANPABICHHBIX Ha 3aMejUleHue crapeHus. B
JAHHOM pa3Jielie PacCMATPUBAIOTCS OCHOBHBIE MOJIEKYJISIDHBIE MEXAHU3MBI CTAPEHMUS,
TaKMe KaK OKHCIUTENBHBIN cTpecc, noBpexnaeHus JHK, u cokpamenue nmvHbI
TEJIOMEP, a TAKXKE MOXO0/IbI, KOTOPBIE ITO3BOJISAIOT 3aMEUIUTH 3TH IIPOLIECCHI.

2. MoJsieRyJIsipHbIe MEXaHU3MbI CTAPEHUS
OxucanTebHbIA CTPECC KAK OCHOBHOM (paKkTOp cTapeHus

OKHCIAUTENBHBI CTpecC MpPEeACTaBIseT COOOM JucOamaHC MeXAy BbIPAOOTKOMN
akTUBHBIX popm kuciopoga (ADK) u zammrHeiMu MexaHu3smMamu opranusma. ADOK,
BKJIIOYAsl CYNEPOKCUJHbIE AHMOHBI W TNEPEKHCHbIE paguKajbl, OOpa3ylTcs B
MUTOXOHJPUSIX B MPOLIECCE HOPMAIBHOMN KJIETOYHOM METabOJINYECKON aKTUBHOCTH, a
TaK)K€ I0J BO3JCHCTBHMEM BHEIIHUX (DAKTOPOB, TAKUX KakK 3arps3HEHHE BO3/AyXa,
paguanus U CcTpecc. B HOpPMalbHBIX YCIOBHAX KJIETKA MMEET aHTHOKCUIAHTHBIC
CUCTEMBI, KOTOpble HeNTpamu3yrT BpeaHble 3ddextei ADK, HO ¢ Bo3pacToM 3TH
CUCTEMBI CTAHOBATCS MeHee 3(PPEKTUBHBIMHU.

OKuCAUTENBHBIE MOBPEKICHUS MPUBOAAT K Pa3pyLICHUIO KJIETOYHBIX KOMIIOHEHTOB,
Takux Kak junubl, 6enku u JJHK. [ToBpexaeHHbIe MOJIEKYJbI HAPYIIAIOT HOPMAIbHOE
(GYyHKIMOHUPOBAHUE KJIETOK, YTO BEIET K WX Jerpajainud u crapeHuto. Hampuwmep,
noBpexaeHuss MuToxoHapuanbHoil JIHK wu3-3a OKHCIHTENBHOrO cTpecca MOryT
CHUKATh SHEPTeTUUECKYIO Y(PPEKTUBHOCTD KIETKH, YTO YCKOPSET MPOLIECCHI CTAPEHUS.
B nocnemnue roapl ObBUIM TPOBENEHBI HCCIIEAOBAHMS, KOTOpBIE IOKAa3ald, 4YTO
CHIKEHHE OKHCIHUTEIIBHOTO CTpecca C IMOMOIIBI0 AaHTHOKCHUJAHTHBIX IPENapaToB
MOXET 3aMEJINTh CTAPEHUE U YBEIUYUTD MPOJOIIKUTEIbHOCTD KU3HU.

Pousb nospexknennun IHK B crapenun

Kauectso JJHK wnHanpsmyto cBs3aHo c¢ mporeccamu crapeHus. Co BpeMeHeM
nmpoucxoaut HakorieHne omu6ok B JIHK, BBI3BaHHBIX BO3ACHCTBHEM pa3IMYHBIX
(bakTOpOB, TaKUX KakK paauaiiusi, XUMUUYECKHE BEIIECTBA U OKUCIUTEIbHBIA CTpeEcC.
Mexanusmbl  penapauuu  JIHK, koropble  obecnedynBaiOT  BOCCTaHOBIJICHHE
MOBPEKJIEHHBIX MOJIEKYJI, CO BpEMEHEM TEPSAIOT CBOIO d(PheKTUBHOCTh. B pesynbrare
noBpexaeHHas [HK nHakannuBaeTcs, 4TO TPUBOAMUT K KIETOYHBIM MYTAIUAM U
YBEJIMYMBAET BEPOSITHOCTh PA3BUTHSI PAKOBBIX 3a00JICBAHMIA.

CymiecTByeT HECKOJIBKO TUTIOTE3, 00BSICHSIOMUX poiib moBpexaeHuil JIHK B crapenun.
OnHa U3 HUX — TUINOTE3a «HEYJIaYHOM penapanuny», COrJacHO KOTOPOW ¢ BO3PACTOM
camxkaetcs dpdextuBHoCTh penapanuu JJHK, 9To mpuBOIUT K HAKOTUICHUIO MyTaIuit
U CTapeHHIO KJIETOK. B1o0aBoK, ¢ BO3pAcTOM HM3MEHSETCA CIOCOOHOCTh KIIETOK K
arornTo3y — MPOILECCY, B X0JI€ KOTOPOTO MOBPEKIACHHBIE KJIETKH YHHUUTOXKAIOTCS, YTO
TaK)Xe CIOoCOOCTBYET HAKOIICHUIO MEe(DEKTHBIX KIIETOK U Pa3BUTHIO CTAPEHUS.
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COKpameHne JAJIMHBI TCJIOMEP

Tenomeps! npeacTaBisioT co6oii moropsromuecs yaactku JJHK Ha koHIIax xpomocowm,
KOTOpPBIE 3aIMINAIOT TEHETUYECKUM MaTepuall OT noBpexacHui. Kaxnaplii pas, koraa
KJIETKA JIEJIUTCS, TEJIOMEphl ykKopauumBaroTca. Korma OHM JOCTUrarOT KpUTHYECKOH
JUIMHBI, KJIETKAa TEpsieT CIIOCOOHOCTh K JajbHEHIIEMYy NEJICHUI0 U IOJBEpPraercs
anonto3y. Cunuraercs, 4To COKpAIICHUE TEIOMEP UI'PAET KIFOYEBYIO POJIb B CTAPEHUH,
¥ OBUIO YCTAHOBJICHO, YTO YBEJIIMYEHHUE JITTMHBI TEIOMEP MOKET 3aMEIUTh CTapeHue.

B nocnegnue roapl yueHsle pazpaboTaiy METO/Ibl, HAIPABJICHHbIE HA BOCCTAHOBIICHUE
AKTUBHOCTU TeJIOMepa3bl — (EepMEHTa, KOTOPbI BOCCTAHABIMBAET JJIUHY TEJIOMED.
DTO OTKPBITHE AAET HOBBIE MEPCIIEKTUBBI IS TEPANUK CTAPEHUS U MPOJJICHUS )KU3HU
KJIETOK.

3. lloaxoasb! K 3aMelJICHUIO CTAPEHMS
AHTHOKCHIAHTHbIE CTPaTeruu

Opnum u3 HamboJee UCCIeAYEeMbIX MOJIXOJIOB IS 3aMENJICHUs CTApEHUs SIBISETCS
WCIIOJb30BAaHUE AHTHOKCUJIAHTOB. AHTHOKCHJIAHTBI — 3TO BEHIECTBA, KOTOPHIE
HEUTpaAIU3YIOT aKTHUBHBIE (DOPMBI KUCIOpPOAA U MPEJOTBPAIIAIOT UX MOBPEKIAOIIEE
BO3zelicTBHE Ha KieTku. Hanpumep, Buramun C, Butamut E u kosH3um Q10 sBisroTcst
MOIIHBIMU  QHTUOKCHJIAHTaMH, KOTOpPbIE MOTYT TIIOMOYb CHU3UTh YPOBEHb
OKHCIIUTEIIBHOTO CTpecca B OpraHU3MeE.

HexoTtopele mnpemaparel, TaKME KakK peCBEPATpPOI M KypKyMHH, IOKa3alH
MOJIOKUTENbHBIN 3((EKT B 3aMeNJICHUHM MPOLECCOB CTAPEHUs, OJOKUPYS OEHCTBUS
A®K n ynydmias kieTouHyro 3amuTy. MccnenoBaHus, IpOBEACHHBIE HA KUBOTHBIX
MOJENAX, TOKA3aJIu, YTO aHTUOKCUIAHTBI MOTYT HE TOJIBKO 3aMEJINTh CTapEHUE, HO U
YBEIIMYUTH NMPOJOJIKATEIBHOCTD )KU3HH.

I'ennas TEpanuda 1 BOCCTAHOBJICHHE TCJIOMEP

C pa3BuUTHEM I'€HHOW Teparuy MOSABUIACH BO3MOKHOCTh BMEIIATENIHCTBA B MTPOLIECCHI
CTapeHHs] Ha TEHETUYECKOM ypoBHE. B "acTHOCTH, OBLITM TIPOBENIEHBI IKCIIEPUMEHTHI,
HAlNpaBJICHHbIE HAa BOCCTAHOBJIEHUE AaKTUBHOCTU TEJIIOMEPA3bl, YTO ITO3BOJISET
MPEIOTBPATUTH COKPALLECHUE JJIMHBI TEJIOMEP U, CIEAOBATEIIBHO, 3aMEIJINTh CTAPEHUE
kieTok. OHAKO Takue METOAbl TPEOYIOT NalbHEUIUX WCCICAOBAHUN U UMEIOT Pl
ATUYECKUX U TEXHUUECKUX MPOOJIEM.

Takxe BemyTcsi pa3pabOTKH MpenapaToB, KOTOPbIE MOTYT aKTUBUPOBATh MEXaHU3MBbI
penapaunn JJHK © ynydmaTe KIETOYHOE BOCCTAHOBJIEHHE, YTO TAaKXKE SBISIETCS
BAKHBIM MOJXOJ0M K 3aMEJICHUIO CTAPEHUS.
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dapmakoJIOrHYecKe CpeacTBa

B mocnemHue TOMBI aKTHMBHO pa3padaThiBarOTCA (HapMaKOJIOTHYECKHUE CPEJCTBA,
KOTOpbIE€ HAMNpaBj€Hbl HA 3aMmejieHue crtapeHus. OJHUM U3 TaKuUX MpenapaToB
ABJISIETCS. MET(POPMUH, KOTOPBIA MCHONB3YETCA I JiedeHus auadera 2 THIIA.
Uccnenoanus nokazanu, YTo METHOPMHUH MOKET HE TOJIBKO KOHTPOJIUPOBATH YPOBEHb
caxapa B KpOBH, HO U 3aMEJIATh CTapeHUe, yiayulias paboTy MUTOXOHIPHUM U CHUXKAs
OKHCJIUTEIIbHBIN CTPECC.

JpyruM NepCrneKTUBHBIM CPEJICTBOM SIBJISIETCSI pallaMUIIMH, KOTOPBIN BIMSET HA MYTH,
CBSI3aHHBIE C POCTOM KJETOK M HX Merabonu3moMm. [IpumeHeHue pamamMuiMHa B
MOKUJIBIX JKMBOTHBIX MOJIEIISIX MOKA3aJI0 YBEJIWYECHHUE MPOOTKUTEILHOCTH KU3HU U
yIIy4IlIEHUE 310POBBSI.

3ak/JIrouYeHue

HccnemoBanusi  MOJIGKYJSIPHBIX ~ MEXaHHU3MOB ~ CTapeHUS  OTKPBIBAIOT  HOBBIC
MEPCHEKTUBBI I 3aMEJIEHHsI 3TOro mnpouecca. B Oyaymem OynyT pa3pabdaTbiBaThCs
0onee 3(PeKTUBHBIE METOABI U1 3aMEIJICHUS CTApeHUs M YJy4dllEeHUs KayecTBa
xu3Hu. OJHAKO, HECMOTpPS HA 3HAYUTENBHBIC YCIEXH B 3TOM OOJACTH, BOMPOCHI
3aMEJUICHUs CTapeHHs OCTAIOTCS aKTyaJbHBIMU U TPeOYIOT JaJbHEHUIIMX Hay4YHBIX
uccinenoBanuii. CoBpeMEHHbIE IMOAXO0Jbl, TaKHME KaK AHTUOKCUAAHTHBIE CTpPATETHH,
BOCCTAHOBJICHHE TeJIOMEpP U (PapMaKoIOrHUEeCKHE CPEJICTBA, MIPEAIaraloT HaAeK Iy Ha
co3zianue 3PGHEeKTUBHBIX TEPANIEBTUUECKUX METOOB JJis1 O0PHOBI CO CTAPEHUEM.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE
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POBOTU3AIIUA TPOU3BOJACTBA: IPOBJIEMbBI BHE/IPEHUSA U
BJIUAHUE HA DKOHOMHUKY TPYJA

ITerpo Urops BanepneBuu

[IpenonaBatens, kadeapa ynpaBiieHus MPOU3BOJCTBOM, benopycckuii
rOCyJ1IapCTBEHHBIN YHUBEPCUTET

r. Munck, Pecniyoninka bemapych

HNBanoBa Mapus AjiekceeBHA

CrynenT, kadeapa ynpapiaeHUs IPOU3BOACTBOM, benopycckuii rocy1apcTBEHHBIN
YHUBEPCUTET

r. Munck, Pecriyonnka benapych

AHHOTAIIUA

PobGoTu3zanust mpou3BOJCTBA SIBISIETCS BAKHBIM 3TAllOM B PAa3BUTUU IIPOMBIIIJICHHOCTH
U DKOHOMHKM B 1eiioM. B cratee paccmaTpuBaroTcsi NpoOJeMbl BHEAPEHUS
pOOOTU3MPOBAHHBIX TEXHOJIOTUI HA IPEANPUATHUSAX, & TAK)KE UX BIUSHUE HA YKOHOMUKY
Tpyaa. Ocoboe BHUMaHHME YAEJIEHO COLUAIbHBIM U SKOHOMMUYECKUM IOCIEICTBUSAM
aBTOMAaTU3ALMH POU3BOJCTBEHHBIX IPOLECCOB, BBI30BAM, C KOTOPBIMHU CTaJIKHUBAKOTCS
NPEANPUATHS, U aHAJM3Y BIMSHUS HA 3aHIATOCTh U KBATH(PUKALNIO paboydeid CUJIBI.

KuarwueBble ciioBa: podoTu3aius, MpoU3BOACTBO, aBTOMATH3aIMs, YdKOHOMHUKA TPy/a,
3aHSATOCTh, TEXHOJOTMH, MHHOBAIIUH.

1. BBenenue

PoGoTu3zanmusi  mpou3BoACTBAa  MPEACTABISIET  cOOOM  Mpolecc  BHEAPEHUs
ABTOMATUYECKUX CHCTEM U POOOTHU3UPOBAHHBIX TEXHOJOTHMWA HA MPEANPHUSATHSA, YTO
MO3BOJISIET 3HAYUTENBHO MOBBICUTH 3(PPEKTUBHOCTH MPOU3BOJCTBA, CHU3UTD 3aTPAThI U
YIY4YIIUTh KadecTBO MNpoayKuuu. OJHAKO BMECTE C 3THM MPOLECCOM BO3HHUKAIOT
BOIIPOCHI, KacCaroIIMecs IOCIEACTBUM Il pPbIHKA TPyAd, 3aHATOCTH HACEJICHUS H
ajanrauuy pabodeil CHIIbl K HOBBIM YCJIOBUSAM. BaXKHO MOHATH KaKk BHEIPEHHE HOBBIX
TEXHOJIOTUH BJIMSET HA JKOHOMMKY TpyZa, a TaKKe KAaKWe BBI3OBBI CTOAT IEpex
MPEANPUATHASIMU B MIPOLECCE UHTETPALIUN ITUX CUCTEM.
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2. IIpo6saeMbl BHeApeHHs] pOOOTU3UPOBAHHBIX TEXHOJIOTHH
TexHuyeckue u (PUHAHCOBBIC TPYAHOCTH

OnHOM 13 OCHOBHBIX MPOOJIEM BHEAPEHHS] pOOOTU3UPOBAHHBIX TEXHOJIOTUHN SIBIISIETCS
BBICOKAasi CTOMMOCTb OOOpYIOBaHMS M €ro oOciHyxXuBaHus. Menkue U cpegHue
NPEANpUsATHAsS YacTO He 00JIaal0T JOCTATOYHBIMU PECYpCaMU ISl HHBECTUPOBAHUS B
HOBBIE TE€XHOJIOTHH, YTO OTPAHUYMBAET WX BO3MOKHOCTU MO BHEIPEHUIO pOOOTOB B
MPOU3BOACTBO. JlJI1 OOIBIINX MPEANPUITHI TOT BOIIPOC CTOUT HE TaAK OCTPO, HO U OHU
CTAJIKUBAIOTCS C HEOOXOAMMOCTBIO PETYJSIPHBIX HWHBECTULHMNA B OOHOBJIEHUE
TEXHOJIOTUI U 00YYEHUS IEpCcoHaa.

KallpOBaSI nmoaAroToBKAa

PabGoTHUKM MOMKHBI OBITH TOTOBBI K MCIOJIB30BAHUIO HOBBIX TEXHOJIOTUH, UTO TPEOyeT
CHeuuaIbHOW MOArOTOBKH. J[J11 MHOTHX TpaJMLIMOHHBIX pA0OTHHUKOB 3TO MOYKET CTaTh
MPENsTCTBUEM, IOCKOJIBbKY OHHM HE 00J1aJ1atl0T HEOOXOAMMBIMU 3HAHUSIMU U HaBBIKAMU
Uist paboThl ¢ POOOTU3UPOBAHHBIM O000OpYyAOBaHMEM. B CBA3M € 3TUM NpeanpUATUAM
HE00XO0JMMO NHBECTUPOBATH B 00yUEHHUE U MEPENOATOTOBKY CBOMX COTPYHUKOB.

I/IHTera]_[I/Iﬂ B CYHIECTBYIOIIUE ITPOU3BOACTBCHHLIC ITPOIECCHI

Buenpenue poOOTH3HPOBAHHBIX TEXHOJOTUM HE BCETAa MPOCTO UHTETPUPOBATH B YXKeE
JIEUCTBYIOUIME MPOU3BOACTBEHHBIE MPOLECCH. DTO TpeOYyeT HE TOJIbKO OOHOBIEHUS
caMoro o00OpyJ1I0BaHus1, HO U MEPECMOTpa OPraHU3alUU TPYla, ONTUMHU3ALMH pabOUHNX
MpOILIECCOB, a TaKke O0eclneueHruss COBMECTUMOCTH HOBBIX TEXHOJOTHMHA ¢
MPEAbIYIIMMHA CUCTEMAMH.

3. BiausiHue po0oTH3alMU HA IKOHOMMKY Tpy/aa
Biusinue Ha 3aHATOCTD

OmHyUM W3 TJIaBHBIX OMACEHUM, CBSA3aHHBIX C POOOTH3AIMEH, SBISIETCS COKpAICHUE
pabounx MecT. ABTOMAaTHU3aIMs MPOM3BOACTBA MOYKET IMPHUBECTH K COKPAIIICHHUIO YUCIa
pabounXx, 3aHUMAOIINXCS PYTUHHBIMHU M (PU3UUYCCKH TSHKEITBIMH pab0OTaMHM, IIOCKOJIBKY
pOOOTHI CITOCOOHBI BBITIOJHUTH ATH 3aJlaud OBICTPEE M C MCHBIIUMHU 3aTpaTaMHu.
OpnHako, OTHOBPEMEHHO, POOOTH3AIMSI CO37acT HOBbIC pabovrMe MeCTa, CBSI3aHHBIC C
pa3paboTKO, 00CITY)KMBAaHUEM U yIPaBICHUEM POOOTU3UPOBAHHBIX CHCTEM.

N3MeHeHus B CTPYKTYpe TPYAOBOI0 PbIHKA

C BHeapeHueM  poOOOTHU3MPOBAHHBIX  TEXHOJOTMM  BO3pacTaeT CIOpoc  Ha
BBICOKOKBTU(DUIIMPOBAHHBIX CIIELUATMCTOB, TAKUX KaK WMH)KEHEPbI, MPOTrPaMMHUCTHI,
TEXHUYECKUE CIELHAIUCTHI M0 00CIYKMBAaHUIO pOOOTOB. DTO TpeOyeT U3MEHEHUH B
0o0pa3oBaTeNbHON CcHUCTEME, HApPaBJICHHBIX HA MOJATOTOBKY paOOTHUKOB, CIIOCOOHBIX
paboTaTh ¢ BHICOKUMH TEXHOJOTUSMHU.
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B nmonrocpoyHoil nepcnekTUBE TaKUE M3MEHEHMsSI MOTYT MPUBECTH K YBEIWYEHUIO
KauecTBa paboyell CUIIbl U POCTYy CpeHel 3apab0THOM TUIATHI.

JKOHOMHUYECKHE PenMylecTBa

PobGoTu3zanus mpou3BoACTBa MO3BOJSET 3HAUYUTEIBHO MOBBICUTH MPOU3BOIUTEIBHOCTh
TpyJa, YMEHBIIUTh IMPOU3BOJCTBEHHBbIE pacxoabl U o0ecneunTh Oosiee BBICOKOE
KAaueCTBO MPOAYKIIMHU. JTO MOXKET IPUBECTH K IKOHOMUYECKOMY POCTY U YIYUIIECHUIO
KOHKYPEHTOCTIOCOOHOCTH MPEANPUATHN Ha TI00AJIbHOM pbIHKE. OJHAKO IJI 3TOTO
HEOOXOJMMO PEIIUTh BOMIPOCHI, CBSI3aHHBIE C NEPEXOJAOM K POOOTHU3UPOBAHHBIM
npoueccam U afgantauuen paboue CUIIbI.

4. IIpo6s1eMBbI COMATBHOIO XapaKTepa
Ilepepacnpenesienue padounx MecT

PoboTtu3anuss MOXET cCioCOOCTBOBATh MepepacnpeiesieHuI0 padounx MeCT, A€ OJIHU
npodeccun UCYe3aroT, a IPyrue MosiBISIIOTC. JTO TpeOyeT OT pabOTHUKOB TMOKOCTH,
CHIOCOOHOCTH aJaNTHPOBAThCS K HOBBIM YCJIOBHMSIM TpyJda M OOydyaTbCs HOBBIM
npodeccusM. ConualibHble MOCIEICTBUS MOTYT ObITh HETAaTUBHBIMU JJISl TEX, KTO HE
yclieeT TMPOWTH  MEpPEenoJroTOBKY WJIM  IEPEOPUEHTHUPOBATBCS Ha  JIpyrue
CIELHATbHOCTH.

prO3LI COIHAIBHOI'0O HEPABCHCTBA

WNuTerpanusi BHICOKOTEXHOJIOTMYHBIX MPOIECCOB MOKET MPUBECTH K COILUAIBLHOMY
HepaBeHCTBY. PaOoTHUKM, HE MMEIOIIME JAOCTyNa K OOYYEHUIO WM HEe 00Jaarolime
HEOOXOJMMBIMA  HaBBIKAMH, MOTYT OKa3aTbCi MHCKIIOYEHHBIMH M3  HOBOTO
HKOHOMHUYECKOTO TOPSAIKA. DTO MOKET MPUBECTU K POCTY COIMATBHOTO HAMPSKEHUS U
VBEJIMYCHHUIO pPa3pbiBa MEXKIY BBICOKOKBATU(DUIIMPOBAHHBIMU CHEIUAIUCTAMH |
HU3KOKBAIM(DUIIMPOBAHHBIMU PAOOTHUKAMH.

3akiIoueHue

PoGoTuzamusi mpou3BOJACTBA HMMEET 3HAUUTEIBHBIM MMOTEHIMANT IS YIydIIeHUs
AKOHOMMYECKHUX MMOKa3aTesield NpeanpusTHil, MTOBBIIEHUS NPOU3BOAUTEILHOCTH TPyAa
U KadecTBa Npoaykuuu. OgHaKo Jig YCHEIIHOWM HMHTErpaldd HOBBIX TEXHOJIOTHN
HEOOXOJIUMO PEUIUTh MHOXECTBO MpoOJieM, BKJIOUasl KaJIpOBYIO TMOJTOTOBKY,
aJanTayio  CYIIECTBYIOIIMX MPOU3BOJCTBEHHBIX IMPOLECCOB M  COLMAJIbHBIC
nocaeACTBUS sl paboTHUKOB. HeoO0XoauMo TiiaTeIbHO MpOoaHalu3upOBaTh BIUSHUE
aBTOMATH3allMM Ha PBIHOK TpyJAa, YTOOBI OOECIEUYUTh TAPMOHMYHOE pa3BUTHE
HPKOHOMUKH U CIIPaBEUIMBOE pacipenesieHne oar.
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OT TEOPUHU K PEAJIBHOCTH

CvupHoB /IMuTtpuii AjiekcaHApPOBUY

[IpenonaBarens, kadenpa TeopeTudeckoi Gpu3znku, MOCKOBCKHN rOCY1apCTBEHHBIN
YHUBEPCHUTET

r. Mocksa, Poccus

I'puropseBa Exarepuna BajnepbeBHa

CrynenT, kadeapa TeopeTuueckoi puznku, MocKOBCKHiIl rocyapCTBEHHBIN
YHUBEPCUTET

r. MockBa, Poccus

AHHOTAIUSA

KBaHTOBBIC TEXHOJIOTUM CTAaHOBSTCS BaXKHEWINEH YacTbIO COBPEMEHHOTO IMOJX0Aa K
3allUTe JaHHBIX M obecrnedeHuto HWHQpopMamoHHON Oe3omacHOoCTH. B crathe
paccMaTpHUBAIOTCS TEOPETUYECKHE OCHOBBI KBAaHTOBBIX TEXHOJOTHM B 00JacTH
0€30ITaCHOCTH JIaHHBIX, a TaKXKE pealbHBbIC JOCTIKECHUS M MPOOJIEMBI, C KOTOPHIMH
CTAJKMBAIOTCS YYCHbIE W pa3pabOTYMKM B Mpolecce UX BHeApeHHS. OICHEHBI
MIePCIIEKTHUBBI MPUMEHEHUS KBAHTOBBIX TEXHOJOTHI B KPUIITOTpaduu U Ipyrue 00J1acTu
obecrnieueHus KOHPUIECHIUATIBHOCTH U 1IEJIOCTHOCTU JIAHHBIX.

KiiroueBble ci10Ba: KBaHTOBBIE TEXHOJIOTHMHM, O€30MAaCHOCTh JAHHBIX, KBAaHTOBas
Kpunrorpadus, KBaHTOBOE KU PpoBaHKEe, THHOPMAIIMOHHASI 0€3011aCHOCTh, KBAHTOBBIE
BBIYMCIICHHUS.

1. BBenenue

Pa3BuTre HMHPOPMALMOHHBIX TEXHOJOTMH B MOCIEAHUE AECATUIETHS MPHUBEIO K
3HAYUTEITLHOMY POCTY 00BEMOB IEPEAABAEMBIX U 00pabdaThiBaeMbIX AaHHBIX. OJIHAKO
ATOT MpPOILECC TAKXXE MPUBHEC MHOXKECTBO PHUCKOB, CBSI3aHHBIX C 0€30MACHOCTHIO
naHHbIX. COBpeMEHHbIE METO/Ibl MN(POBaHUS U 3aIUTHI HHPOPMAIMH, OCHOBAHHBIE
Ha KJIACCUYECKUX BBIYMCIICHUSIX, MOTYT OKa3aThCs YSA3BHUMBIMH B CIIydac IOSBIICHUS
MOIIHBIX KBAHTOBBIX BBIUMCIUTENEH. B OTBET Ha 3TH yrpo3bl aKTUBHO Pa3BUBAIOTCS
KBAaHTOBbIE TEXHOJIOTMH, KOTOpble OOCHIAIOT  PEBOJIOIMOHU3UPOBATH  Ccdepy
0€30IacHOCTH JaHHBIX.

LIGJ'IB HaHHOﬁ CTaTb — MPOAHAIU3NPOBATE TCOPECTUUCCKUC OCHOBBI KBAHTOBBLIX
TEXHOJIOTUH U UX pCaIbHOC IIPUMCHCHUC AJIA 3alllUThI JaHHBIX.
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2. TeopeTnueckue 0CHOBbI KBAHTOBBIX T€XHOJIOTHIA
KBanroBasi kpunrorpadgust

KBanToBass kpunrorpadguss — 3T0 00JIaCTh HAYKH, KOTOpas HCIIOIB3YCT IMPHHITUIIBI
KBAaHTOBOW MEXaHUKHM I CO3JaHUs METOOB, 3allWINAOIIMX JaHHBIC OT
HECaHKIIMOHUPOBAHHOTO JocTyma. OJHUM M3 CaMbIX H3BECTHBIX METOJIOB SIBJISCTCS
KBaHTOBOe pacmpenenenue kmoueid (QKD), koTopoe TmMO3BONSET IepeaaBaTh
CEKPETHBIN KJTI0Y ¢ TapaHThuel ero 6e3omacHocTd. OCHOBHOM TIPUHITUI 3aKJTFOYACTCS B
TOM, YTO JIF00O€ BMEIIATEIHCTBO B KBAaHTOBOE COCTOSHHE IIE€PEIaBacMOr0 CHUTHasa
HEMEJICHHO HW3MEHSAET €ro, 9YTo JaeT BO3MOXHOCTh OOHAPYXUTh TMOMBITKY
IIPOCTYIITUBAHMSI.

KBanroBoe mupposanue

KBantoBoe mmdpoBanue mpeactaBiser co00il MpOIECC HCIOIb30BAHMUS KBAaHTOBBIX
COCTOSIHUM ISl CO3[AHHs 3aIlMIICHHBIX KAHAJIOB MEpeNadn JaHHbIX. B oTinnume OT
TPAJAULIMOHHBIX METOJOB IH(PPOBAHMS, KOTOPHIE MOTYT OBITH B3JIOMAaHbI C TTOMOUIBIO
MOIIHBIX KJIACCUYECKUX BBIYUCIUTENEH, KBaHTOBOE MM(ppoBaHUE O0OECIeYnBaeT
BBICHIMII YpPOBEHb 0€30MAaCHOCTH, MOCKOJIbKY M3MEHEHUSI B KBAHTOBBIX COCTOSHHSIX
CUTHAJIOB HEMEJICHHO 3aMEeYaroTCsl.

HpI/IHHl/IHLI KBAHTOBBIX BbIUHCJIEHUM

KBaHTOBBIE BBIYMCIICHUS MCIIOJB3YIOT IPUHIMIIBI KBAHTOBOW CYNEPIO3ULIUN U
3aIyTaHHOCTH JIJIs1 BBITIOJIHEHUSI BEIYMCIICHUM, KOTOPbIE HE MOTYT OBITh BBIMIOJHEHBI C
HCIIOJIb30BaHUEM KJIACCUYECKUX KOMIBIOTEPOB. ITO OTKPHIBAET HOBBIE BO3MOKHOCTH
JUTSL CO3JIaHUsI aJiTOPUTMOB, KOTOPHIE MOTYT 3HAYUTENIbHO MOBBICUTH 3(PPEKTUBHOCTD
kpunrorpadguueckux cuctem. Ha Tekynuit MOMEHT KBAHTOBBIE BHIYMCIICHUS HAXOISATCSA
Ha CTaIu aKTUBHOTO UCCJICOBAHMS, U YKE IOCTUTHYThI HEKOTOPBIE YCIIEXH B 00J1aCTH
KPUINITOAHAIN3A U AJITOPUTMOB IS KBAHTOBBIX BEIYMCIIATEIICH.

3. PeasibHblIe 10CTHKEHHS U MIPOOJIeMbl BHEAPEHU KBAHTOBBIX TEXHOJIOTHIA
CoBpeMeHHbBIE T0CTHKEHUS

KBaHTOBBIC TEXHOJIOTMHU Y€ Hadall BHEAPATHCS B pa3ivuHbie Chepbl, BKIIOYas
uH(popManmoHHyt0 Oe3omacHOCTh. OJHUM M3 MEPBBIX YCHEXOB CTajo CO3/laHue
KOMMEPUYECKUX PEHICHUN IS KBAaHTOBOTO PACHPEACICHUS KIIOYEH, TAKUX Kak
CUCTEMBI, npeaiiokeHHble komnanusmu Huawei u ID Quantique. OTu penieHus yxe
HAYaJIl HKCMOJIb30BAaThCS JJIsl 3aIIUThl KOPHOPATHUBHBIX CETE W TOCYJIapCTBEHHBIX
YUPEKICHUM.

Kpome Toro, wuccnemoBaHuss B 0OJaCTM  KBAaHTOBBIX  BBIUMCICHUM  JarOT
oOHaznexuBawomue pesynptathl. B 2019 romy Google 3asBuna o JOCTHXKEHUU
KBaHTOBOT'O IPEBOCXOJACTBA, YTO OTKPBHIBAET MEPCHEKTUBBI ISl CO3JaHUSI KBAHTOBBIX
CUCTEM JUIsl KpUIITOTpapUUIEeCKUX PacyeTOB.
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IIpo6seMmbI BHeApeHUsA

HecmoTpst Ha 3HAYUTENBHBIM MPOTrPECC, CYIIECTBYET MHOXKECTBO MPOOJIEM, KOTOPbIE
OrpaHUYMBAIOT IIMPOKOE BHEIPEHUE KBAHTOBBIX TEXHOJIOTHI B O€30MaCHOCTh JAHHBIX.
Bo-niepBbIX, KBAHTOBBIE CHCTEMBblI TPEOYIOT CO3/IaHUS YCTOMYMBBIX M HAJEAKHBIX
KBaHTOBBIX KaHAJIOB CBS3U, YTO Ha JIAHHBI MOMEHT TpeOyeT 3HAYMTENbHBIX 3aTpaT U
pecypcoB. Bo-BTOpBIX, CYIIECTBYIOIIME aITOPUTMbI KBAHTOBOTO MIM(GPOBAHUS €IlIE HE
COBEPILIEHHBI U TPeOYIOT JayibHeiliero pa3Butus 1t 3p(HEKTUBHOTO MPUMEHEHUS B
peaNbHBIX YCIOBUSX.

K ToMy ke, KBaHTOBBIE BBIYMCIMTEIM, KOTOPBIE MOTYT YIPOXAaTh CYIIECTBYIOIIUM
KpUnrorpauueckuM MeToAaM, IOKa HaxXOoJATCAd Ha craguu pa3paboTku. Takum
00pa3oM, CyIIECTBYET €1I€ MHOTO HEONPEIEIEHHOCTH B OTHOLIEHUH TOr0, KaK OBICTPO
MO>KHO OYyJIeT BHEJPUTh KBAHTOBBIC BBIUMCIICHUS B TIOBCETHEBHOE UCIIOJIb30BAHUE.

4. IlepcrieKTUBbI KBAHTOBBIX TEXHOJOITMA B 0€30M1aCHOCTH JAHHBIX
IIpeumyuecrsa aJis 3alMTHI HHGOPMALUU

OCHOBHBIM NPEUMYIIECTBOM KBAaHTOBBIX TEXHOJOTMM SIBISETCS HMX CHOCOOHOCTD
oOecnieunBaTh aOCONIOTHO O€30MacHylo Iepenady JAaHHbIX. llpu ucnonb3oBaHUM
KBAaHTOBBIX AJITOPUTMOB NPAKTUYECKH HEBO3MOKHO B3JIOMaThb CHUCTEMY, HE OCTABUB
CJIEJIOB, YTO JEJIaeT UX WACAJbHBIMU JJI 3alUThl KOHQUACHINAILHOW UH(POPMALIHH.
KBaHTOBBIE CHCTEMBI MOTYT HM3MEHHTh MOJIXOJ K 3alIUTE€ TOCYJAapCTBEHHBIX U
KOPIOPAaTHUBHBIX CEKPETOB, 0OecneunBas He TOJIbKO HU(POBAaHUE, HO U 0€30MACHOCTh
camoro mporuecca o0OMeHa JaHHBIMU.

Allal'lTaIIl/lﬂ TPAaANIHOHHBIX CHCTEM

JUis  TOoro 4rtoObl KBAHTOBBIE TEXHOJOTMU CTajl JOCTYNIHBIMH Ha IPaKTHUKE,
HEOOXOJIMMO aJIaNTUPOBaTh CYIIECTBYIOIIME CUCTEMbl 0€30MaCHOCTH U Pa3paOOTKH.
DTO MOXET 3aHATh HECKOJBKO JCCSITHICTHH, TOCKOIBKY Ui BHEIAPEHHUS KBAaHTOBBIX
penieHnii motTpedyeTcss 3HAUMTEIbHOE OOHOBIEHHE WMH(PAacTpyKTyphl. OJHAKO YKe
ceifuac pa3pabaTbIBalOTCS OIXOAbI K THOPUIHBIM CHCTEMaM, KOTOPBIE MOTYT COYETaTh
KaK KJIaCCUYECKHE, TaK U KBAHTOBbIE METOJbI 0€30MacHOCTH, YTO MOMOKET TIABHO
NEPEUTH K HOBBIM TEXHOJIOTHSIM.

3akJroueHue

KBaHTOBBIE TEXHOJOTHH OOEIIAIOT CTaTh Ba)KHBIM MHCTPYMEHTOM IJisi oOecreyeHus
O0e3omacHOCTH JaHHbIX B Oyaymiem. HecmoTps Ha cymiecTByromue MnpoOJieMbl
BHEJIPEHUS, UCCIIE0OBAHMS U Pa3pabO0TKH B 3TOM 00JIaCTH MPOIOJKAIOTCS, U yKE ceiluac
HaOIOAAIOTCS YCIICIIHBIE MMPUMEPHI TPUMEHEHUSI KBAaHTOBBIX PEIICHUMN IS 3alUThI
uHpopmaruu. BaxxHO OTMETUTH, YTO IS TIOJIHOTO TIEPEeX0/ia Ha KBAHTOBBIE CHUCTEMBI
noTpeOyeTcst BpeMsi, HO MX MOTEHIMAI B 00JIaCTH KpUNTOTpaduu U 3aIUTHl JaHHBIX
HECOMHEHHO OTKPOET HOBbIE€ TOPU3OHTHI JIs1 THHOPMALIMOHHON 0€30MacHOCTH.
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Abstract

Oral language proficiency is essential in language acquisition, particularly in second
language learning. Repetition and drills are instructional strategies that enhance
pronunciation, fluency, and grammatical accuracy. This article explores the role of
repetition and drills in oral language development, highlighting their cognitive benefits,
practical applications, and effectiveness in fostering confidence among learners.
Different types of drills, including repetition, substitution, transformation, and chain
drills, are examined, along with strategies for integrating them into language instruction.
By emphasizing structured practice and real-world application, repetition and drills help
learners internalize language patterns and transition into natural, spontaneous
communication,

Keywords: Oral language development, repetition, language drills, pronunciation,
fluency, automaticity, language acquisition, ESL teaching, structured practice,
confidence building.

Introduction

Developing oral proficiency is one of the primary goals of language learning. Effective
communication requires not only vocabulary and grammar knowledge but also fluency
and confidence in spoken interactions. One of the most effective ways to enhance oral
language skills is through structured repetition and drills. These techniques expose
learners to language patterns repeatedly, allowing them to internalize pronunciation,
syntax, and conversational structures. Repetition and drills have long been used in
language teaching to reinforce learning and build confidence. They create a structured
and supportive environment where learners can practice speaking without fear of
making mistakes. While some critics argue that drills may lead to rote memorization,
research suggests that controlled practice through repetition helps learners develop
automaticity, enabling them to produce language spontaneously in real-world situations.
This article explores the importance of repetition and drills in oral language
development, discussing their benefits and practical applications.
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By understanding how these techniques support language acquisition, educators can
implement them effectively to help learners develop strong speaking skills.

The Role of Repetition in Oral Language Development

Repetition plays a critical role in language acquisition by reinforcing memory and
strengthening neural connections. When learners hear and produce the same words,
phrases, or sentence structures multiple times, they become more familiar with them,
reducing hesitation and increasing confidence. Repetition improves pronunciation,
rhythm, and intonation, allowing learners to sound more natural when speaking (Brown,
2007).Repetition is effective because it mirrors the way children acquire their first
language. Infants and toddlers learn by hearing words repeatedly in different contexts.
Over time, they recognize patterns and reproduce words with increasing accuracy.
Similarly, language learners benefit from repeated exposure to target structures (Ellis,
1997).For example, in an English as a Second Language (ESL) classroom, a teacher
might introduce a common phrase such as “How are you?” and encourage students to
repeat it multiple times. Then, students can practice responding with different variations
like “I’m fine,” “I’'m good,” or “I’m tired.” By repeating these exchanges in various
situations, learners develop automaticity in their speech.

Drills as a Structured Practice Tool

Drills are another effective technique for emphasizing oral language skills. They provide
a structured way to practice specific language components, such as pronunciation,
vocabulary, or grammar. Unlike free conversation, drills focus on accuracy and
controlled practice before learners move on to more spontaneous use of language
(Richards & Rodgers, 2014).

There are different types of drills that can be used in language learning:

1. Repetition Drills — The teacher says a word or phrase, and students repeat it exactly.
This helps with pronunciation and word recognition.

2. Substitution Drills — Students replace a word in a sentence with another word. For
example, if the original sentence 1s “She is reading a book,” students might change it to
“She is reading a newspaper.”

3. Transformation Drills — Students change the structure of a sentence while maintaining
its meaning. For instance, “She can sing” could be transformed into a question: “Can
she sing?”

4. Chain Drills — Students take turns responding to a question or continuing a
conversation. For example, one student asks, “What do you like to eat?” and the next
student answers, “I like pizza,” before asking another student the same question.

These drills help learners internalize language rules while improving their ability to form
sentences quickly and accurately (Thornbury, 2005).

Benefits of Repetition and Drills

Using repetition and drills in oral language learning provides several advantages:
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Improved Pronunciation — Frequent practice helps learners refine their articulation and
develop proper intonation.

Increased Fluency — Repetition builds confidence and reduces hesitation, allowing
learners to speak more naturally.

Stronger Memory Retention — Repeated exposure to words and structures enhances
recall and long-term retention (Nation, 2013).

Confidence Building — Mastery of basic phrases through drills gives learners a sense of
accomplishment, encouraging them to participate more actively in conversations.

Error Reduction — By practicing correct forms multiple times, learners are less likely to
make grammatical mistakes in real conversations.

Implementing Repetition and Drills in Language Teaching

To maximize the effectiveness of these techniques, teachers should ensure that repetition
and drills are engaging and interactive. Some ways to achieve this include:

Using Games and Songs — Repetition becomes more enjoyable when integrated into
songs, chants, or interactive games (Murphey, 1992).

Incorporating Real-life Scenarios — Drills should simulate authentic conversations, such
as ordering food at a restaurant or asking for directions.

Encouraging Peer Interaction — Pair and group activities help learners practice speaking
with different partners, increasing their exposure to varied accents and speech patterns.

Gradually Increasing Complexity — Starting with simple drills and progressively making
them more challenging ensures continuous learning.

Conclusion

Repetition and drills are valuable techniques for emphasizing oral language skills. They
provide learners with the necessary practice to develop fluency, accuracy, and
confidence in speaking. By incorporating engaging and meaningful drills into language
instruction, teachers can create a supportive environment that encourages active
participation and long-term language retention. Ultimately, these methods help learners
transition from structured practice to spontaneous, natural communication.
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AHHOTAIIUA

B cratbe paccMarpuBaroTCsi OCHOBHBIE BHUbI KHMOEpaTak Ha CETEBbIE MPOTOKOJBI, UX
OCOOCHHOCTH W METOJbl 3allUThl. AHAIU3UPYIOTCA COBPEMEHHBIC TMOAXOAbl K
0oOHapy>KEHUIO aTaK, BKJIIOYasi CHCTEMbI OOHapyskeHust Brop>keruit (IDS) u MexaHu3Mbl
MOHUTOpUHTa ceTeBoro Tpaduka. Ocoboe BHUMaHHUE YACHISETCS  METOoJlaM
MpPEAOTBPAIICHUSI aTaK, TaKUM Kak IMU(poBaHUe, ayTeHTU(DHUKAIMSA U CerMEHTaIlus
cetu. PaccmaTpuBarOTCsl MEPCIIEKTUBHBIE TEXHOJOTUU 3allUThl, BKIKOYAs MAIIMHHOE
oOydyeHrne, HCKYCCTBEHHBIM HMHTEUIEKT W KoHmeniuioo Zero Trust. IlpuBencHs
PEKOMEHAIMH 10 TTOBBIIIEHUIO YPOBHSI 0€30MaCHOCTH CETEBBIX KOMMYHUKAIIHIA.

KiaroueBbie ciaoBa: Kubepataku, ceTeBble MPOTOKOJIBI, HMHPOPMAIUOHHAS
0e30MacHOCTh, OOHApY)KEHHUE aTak, mpefoTBpamieHue artak, IDS, IPS, monuTopuHT
Tpaduka, Zero Trust, MarmmmHHOE 00yUYEHUE.
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BBenenue

C pazButueMm 1U(POBBIX TEXHOJOTUN M MOBCEMECTHOW aBTOMATH3aIllMU TPOIECCOB
uH(popMaIMoHHass 0e30MacHOCTh CTAHOBHUTCS OJIHOM W3 KJIIOYEBBIX 3a7ad ISt
OpraHM3alnl, TOCYJAaPCTBEHHBIX CTPYKTYP M YaCTHBIX MOJib30oBaTeneid. COBpeMEHHBIE
CETH WCTIONB3YIOT Pa3IudHbIC MPOTOKOJBI it oOMeHa maHHbiMU, Bkiodas TCP/IP,
DNS, BGP, HTTP u muorue apyrue. OQHaKo 3TH MPOTOKOJIBI UMEKOT YS3BHUMOCTH,
KOTOPBIE MOTYT UCITOJIb30BaTh 3JI0YMBIIIJICHHUKH JJIs1 KHOepaTaxk.

Xakepbl 1 OpraHu30BaHHBIC MIPECTYHBIC TPYIIBI IPUMEHSIOT CJIOKHBIE METOBI aTak,
BKJIIOYasi TepeXBaT JaHHBIX, IIOJMEHY TMaKeTOB, OKCIUIyaTallli0 YS3BUMOCTEH
IIPOTOKOJIOB MapIIPyTHU3al[MU U aTaku OTKa3za B oOcimyxkuBanuu (DDoS). B pe3ynbpraTe
MOTYT TPOUCXOIUTh YTEUKH JAHHBIX, HapylleHHe paboTbl CETEBBIX CEPBHCOB U
(buHAHCOBBIE TIOTEPH.

[lens naHHOW CTaTh — MOAPOOHO PACCMOTPETh OCHOBHBIE BHUJBI aTaK Ha CETEBBIC
MIPOTOKOJIBbI, METO/bl UX OOHAPYKEHHUS U TEPEJOBBIC MOAXOMbl K MPEAOTBPAIICHUIO.
Ocoboe BHUMaHUE YJACJICHO COBPEMEHHBIM HHCTPYMEHTAM 3alllUThl, TaKUM Kak
cuctemsl IDS/IPS, Al-ananutrka u koHnenmus Zero Trust.

OcHoBHbIE BH/IbI aTaK Ha C€TEBbLIC IIPOTOKOJIbI

1. ATaku Ha POTOKOJIbI MAPIIPYTH3ALMHA

[Iporokomnsl mapuipyTusaiuu, Takue kak BGP (Border Gateway Protocol), OSPF (Open
Shortest Path First) u RIP (Routing Information Protocol), urparot kiro4yeByio poJsib B
OmpeNeeHU MyTell JUIs Tepefadyd JaHHBIX MEXAy y3idamu cetd. OmHako 3Tu
MPOTOKOJIBI MOTYT OBITh YSI3BUMBIMH, M 3JIOYMBINIJICHHUKH HCIIOIB3YIOT Pa3IuIHBIC
METO/IbI JJISI MAHUITYJISIIIANA ¢ MapIIpyTaMH | repexBarta Tpaduka.

« BGP Hijacking — omHa u3 caMbIx OMacHBIX aTak Ha MPOTOKOJIBI MapIIPyTH3AIINH,
3aKJTI0YAIONIAsACA B TIOJIMEHE aHOHCHUPOBAHHBIX MapIIpyTOB B mpoTokosie BGP,
YTO TO3BOJISIET 3JIOYMBIIIUICHHUKAM HapaBUTh TpaduK Yepe3 MOAKOHTPOIbHBIC
y3JIbl, @ 3HAYUT, IEPEXBATHIBATh U U3MEHSTH TMIEpe/laBacMble JJaHHBIE.

. BGP Route Leaks — wyacTuuHbIi TepexBaT MapHIIpyTOB WM HMX yTeYKa,
NPUBOASINAS K MOTEPE KOHTPOJIS HaJ MaplIpyTamH, YTO MOXET MPUBECTU K
CHIDKCHUIO TPOU3BOJAUTENFHOCTH CETH WJIH OOECHEYeHHI0 JOCTyma K
YYBCTBUTEIHHBIM JIAHHBIM.

« RIP Spoofing — araka, B KOTOpO#l 3JI0YMBINUICHHUK OTIPABIISICT MOICIbHBIC
MapIIpyTU3UPOBAHHBIC TAKETHl B CETH, W3MCHSS HaAINpaBICHUS JBIKEHUS
JAHHBIX W TPUBOJSA K OIMMOKAM B MapIIPyTH3aIlMHd. DTO MOXET BBI3BIBATH
MOTEPIO JAHHBIX WK MepeOou B 0OCTY>KUBAHUU CETH.

« OSPF LSA Poisoning — araka nHa mpotokon OSPF, mnpu xotopoii
snoymbiieHHrkH moamersroT LSA (Link-State Advertisement) — o0bsiBieHus
O COCTOSHUM CBsi3ed, Hapymas pabdOTOCIOCOOHOCTh CETH W  Bemd K
HETMPaBUILHOMY OOHOBJICHHIO TAOJIMIl MapIIPyTHU3AIIHH.
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2. ATaky Ha MPOTOKOJIbI MepeIayu JAHHbIX

[IpoTokonsl mnepenaun pgaHublx, Takue kak TCP, UDP u ICMP, ynpasastor
YCTAHOBJICHHEM COCIMHEHUH U Mepeiadyeid TaKeTOB. ITU MPOTOKOJIBI YaCTO CTAHOBSATCS
MUIIEHBIO ISl aTaK C IEJbI0 MEePErpy3Ku CETEeBON MHQPPACTPYKTYPHI WU MOTYUYSHUS
HECAaHKIIMOHUPOBAHHOIO JOCTYMNA K TAHHBIM.

TCP SYN Flood — araka na mportokon TCP, mpu KOTOpO# 370yMBIIIIEHHHK
OTIPABIIIET MHOXECTBO 3allpOCOB Ha YycTaHoBJeHHWe coeauHeHus (SYN-
3ampockl), HO He 3aBepiiaeT ux (otkaz oT ACK-cooOiienuil). ITo mpuBOIUT K
MEPETIONTHEHNIO Ta0NUIIbI COCJUHEHH Ha cepBepe U OJIOKUPYEeT HOBBIC
COEIMHEHMSI, YTO MOKET BbI3BAaTh OTKA3 B OOCITYKHBaHUH.

UDP Flood — araka c¢ wucnombs3oBanueM mporokona UDP, mpu koropoi
3MOYMBIIUJICHHUK TEHEPUPYET OO0NbIIOe KOJIWYECTBO 3alpoOCOB K IIEIIEBOMY
CepBepy, 4YTO TMPUBOAMT K TEPerpy3Ke CETH WM IIeJIEBOM MAaIluHBI, H3-3a
HEBO3MOXKHOCTH 00pabOTKH TaKoro 0Obema JIaHHbIX.

ICMP Smurf Attack — araka ma ocxHoBe ICMP-nmakeroB, mpH KOTOPOM
3JIOYMBINIJICHHUK UCTIOIB3YyeT MpoKoBemnareababie [CMP-niakeTs! ¢ o aMeHoM
azipeca OTHPABUTEINS HA aJIpec KePTBBI. ITO MPUBOJUT K MACCOBOMY OTBETY OT
BCEX Y3JIOB CETU, KOTOPBII BBI3BIBAET MEPETPY3KY LIEIEBOM CUCTEMBI, 3a4acTyIO
IOPUBOS K €€ OTKa3zy.

3. ATaKku HA NPOTOKOJIbI NPUKJIATHOTO YPOBHS

[TpoTokonsl npukiaagHoro ypoBHs, Takue kak DNS, HTTP u SMTP, orBeTcTBEHHBI 32
0OMEH JaHHBIMU B UHTEPHETE, HO TAKKE YaCTO CTAHOBSITCA OOBEKTOM aTak.

DNS Spoofing — araka, npu KOTOpOH 3JI0OYMBIIUICHHUK MOJMEHSET 3allUCH B
cuctemMe JoMeHHbix wuMeH (DNS), mnepenampaBisis mojp30BaTeled Ha
BPEIOHOCHBIE CAMTHI, YTO MOXET MPUBECTH K KPake JMYHBIX TaHHBIX WIIH
yCTaHOBKE BpeoHOCHOTO 11O Ha yCcTpOCTBO MOJIB30BATEIIS.
Man-in-the-Middle (MITM) - araka, npuH KOTOPOH 3JIOYMBIIUICHHUK
NepeXBaThIBACT U U3MEHSET JaHHBIC, MepeaaBaeMble MEXIY ABYMsSI CTOPOHAMU
(Hampumep, MeX Ay KIIMEHTOM U cepBepoM). B ciryuae ycrenrHoi atakv OH MOXKET
MOJIYYUTh JOCTYN K KOH(MUIEHIMATbHOW WHOOpMAIMK, TaKOW KakK JIOTHWHBI,
napoJu Wik (PUHAHCOBBIC JJaHHBIE.

HTTP Session Hijacking — xpaxa ceanca moip30BaTensi 4yepe3 IepexBar
CEaHCOBOTO TOKEHA. 3J0YMBIIUICHHUK MOXET MOJIYYUTh JOCTYII K 3alUIIEHHON
YacTH caiiTa WM CUCTEMBI, BbIIaB ce0s 3a MOJIb30BATENsl, M MCIOIb30BATh €T0
npaBa JJs1 BHITIOJHEHMs HEXKeTaTeNbHBIX JEHCTBHM, TAKMX KaK Kpa)ka JaHHBIX
WU U3MEHEHHE KOH(HICHITNATBLHON HH(OPMAIIHH.

OTHU aTaku MPEACTABIISIIOT COO0H Yrpo3y HE TOJIBKO JJI OTACIBbHBIX MOJIh30BaTeNeH, HO
U JUTS TIEJIBIX OpTaHU3allid, YTO MOJYEPKUBACT BAXKHOCTH pa3paboTKu 3(P(HEeKTHBHBIX
MEXaHU3MOB 3aIlIUTHl | MOHUTOPHUHTA JIJIS TIPEIOTBPAIICHHS MO JOOHBIX HHITHICHTOB.
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MeToabl 00HAPY:KeHHMA aTaK

1. CucreMbl 00Hapy:KeHHMA U NpeaoTBpalenust Brop:xxenunii (IDS/IPS)

Cucremsr IDS/IPS wurpaiorT kitoueByr0 pojb B OOHApyKEHUHM W TMPEAOTBPAICHUU
CETEBBIX aTaK. JTU CUCTEMBI pabOTaIOT HAa OCHOBE aHAJIN3a Tpa(uKa U MOBEICHUS CETH,
9YTOOBl BBIIBUTH TIOMBITKM HECAHKIIMOHUPOBAHHOTO JOCTyNa WM aHOMAaJbHbBIE
JICHCTBUS.

Curnarypubie IDS — 3Tu cucteMbl aHAIM3UPYIOT CETEBOM TpadUK, UCTIONb3YS
3apaHee OIpeJeNieHHble CUTHaTypbl arak. OHM  MOryT 3(@EeKTUBHO
oOHapy>KUBaTh HM3BECTHBIE YIPO3bl, KOTOpPbHIE Y€ ObUIM 3aUKCUPOBAHBI U
omucaHbl B 0a3ze NaHHbIX curHatyp. OnHako curHarypssie IDS orpanudeHs! B
BBISIBJICHHH HOBBIX HJIM HEM3BECTHBIX aTaK, TaK KaK OHU padOTaIOT TOJBKO C yKe
W3BECTHBIMH MOJEISIMHU.

Anomaanyeckue IDS — oTnnuaroTcs OT CUTHATYPHBIX TEM, YTO OHU BBISBIISIOT
OTKJIOHEHHS OT HOPMAJIbHOTO TMOBEIEHUsS ceTu. BmecTo wucnosib30BaHUs
CUTHATYp, 3TU CUCTEMbl HAKAIUIMBAIOT MH(MOPMALMIO O THIHUYHOM Tpapuke u
3aTE€M aHAIM3UPYIOT HOBBIE MMAKETHI HA MPEAMET aHOMAIN. AHOManuyeckue [DS
MOTYT OOHApY>KMBATh HE TOJBKO M3BECTHBIC, HO U HOBbIC, HEU3BECTHHIC ATAKH,
XOTSl U UMEIOT 00Jiee BBICOKYIO BEPOSITHOCTD JIOKHBIX CpaOaThIBAHUM.

IPS (Intrusion Prevention System) — cuctembl IpeIOTBPAICHUS BTOPKCHUH HE
TOJIbKO BBISIBJISIIOT aTakd, HO U OJOKUPYIOT BPEIOHOCHBIA TpaduK B PEKUME
peanbHOrO BpeMeHH. [PS aHanu3upyeT MmakeTbl Ha JIETY U MOXKET HEMEIJICHHO
IPUHATH MEPHI JUTsl IPEAOTBPAIIIEHUS aTaKu, TAKUE KaK OJIOKUPOBKA KOHKPETHBIX
IP-anpecoB, ¢punpTpaiiys makeToB Wik U3MEHEHUE MapIIpyTOB Tpaduka.

Honyasipubie uacTpymentsl 1is IDS/IPS Briarovaror:

Snort — ogHa U3 caMbIX OMYJISPHBIX cUrHATYpHBIX [DS, KoTOpas nognepxuBaet
HACTPOMWKY MpaBuil GUIBTPALIMHA U MOXKET ObITh UCTIONIb30BaHa kKak IDS wunu IPS.
Snort n3BeCTeH CBOEH THOKOCTHIO M IIUPOKUMHU BO3ZMOKHOCTSIMU HACTPOUKH TSI
PAa3IMYHBIX TUIIOB aTak.

Suricata — maoronortounas cuctema IDS/IPS, koTopas nmoaaep>kxuBaet riry0oKuit
aHaJIM3 MAKETOB M MOXET paboTaTh B peXHMME aHau3a Tpaduka B pealbHOM
BpeMeHHU. Suricata Takke MUMEET BO3MOXXHOCTHU JJIsl JETEKTUPOBAHMS aATAK C
HCMOJIb30BAaHUEM PA3JIMYHBIX TEXHOJOTUM, TakuxX Kak aHanu3 HTTP wiu DNS.
Zeek (0biBMic Bro) — cucrema ananmza cetreBoro Tpaduka, KoTopas
MpEoCTaBsieT  MOAPOOHBIM  MOBeAeHYECKHM  aHanmu3. Zeek  Moxer
MCIIOJIh30BATHCA 11 OOHAPYKEHUSI HE TOJBKO aTak Ha OCHOBE CUTHATYp, HO U
AHOMAJIBHBIX COOBITUMN, UTO JIETIAET €T0 MOITHBIM HHCTPYMEHTOM JIJIS BBISIBIICHUS
CJIOKHBIX Y HEOKHUIAHHBIX YIPO3.

2. MOHUTOPHHT ceTeBOr0 TPpapuka

MOHUTOPUHT CETeBOTO TpaduKa SBJISETCS BaXHBIM METOJOM IS PaHHETO
OoOHapy»XeHUs aTak.
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PCFy.TIHpHBIﬁ aHaJIn3 Tpa(bI/IKa IMO3BOJIACT OIICPATHBHO BLIABJIATH IMPHU3HAKKM aTaK M
CBOCBPCMCHHO pcarnpoBarb Ha HWHOWUACHTHI. OTO BakHasg 4YacTh CTpaTCrun
6630HaCHOCTI/I, HarpaBJICHHAsA Ha C60p JaHHBIX O CCTCBBLIX INIOTOKAaX, MX adHAJIU3 U
BBIABJICHUC ITIOJO3PUTCIIBHBIX ITIATTCPHOB.

I/ICHOJILSyeMbIe HHCTPYMEHTBI IJIsI MOHUTOPHUHI'A CETEBOTO Tpa(bmca:

o Wireshark — MomiHbII aHaIW3aTOp CETEBHIX IMAKETOB, KOTOPBIA ITO3BOJISIET
3aXBaThlBaTh W JICTAJLHO aHAJIM3UpOBaTh ceTeBod Tpaduk. Wireshark
MOJIICP’KUBACT MIMPOKUMA CHEKTP MPOTOKOJIOB U MOKET OBITh UCIIOJIB30BAH AJIS
JMArHOCTUKH MPOOJIEM C CEThIO, a TaKXKe AJI aHaJIM3a BO3MOXKHBIX aTakK, TaKUX
kak DoS (Denial of Service) unu nepexsar JaHHBIX.

« NetFlow — nmporokon MorHTOpUHTA TpadHKa, KOTOPHI COOMPAET 1 aHATU3UPYET
MH(GOPMALIMIO O MOTOKAaX JAaHHBIX MEXIY Pa3nUYHbIMU y31amu ceTH. NetFlow
MIO3BOJIIET OTCIICKHMBATh TOBeIEeHHWE Tpaduka Ha Oojiee BBICOKOM YPOBHE,
noMmorass OOHapyXHUTb AaHOMAJIMU, TaKWe KaK HECAaHKIIMOHUPOBAaHHBIE
HOJKIIFOUEHUS WU TIEPErPy3KH CETH.

« ELK Stack — mHabop HHCTpYMEHTOB I cOOpa, aHAJIM3a U BU3yalIU3alliH JIOTOB
(Elasticsearch, Logstash, Kibana). ELK Stack mo3Bomisier cobuparb JaHHBIE O
CETEeBOM Tpa(UKe, CUCTEMHBIX COOBITUSX U JAEUCTBUAX IOJIb30BATENCH, a 3aTeEM
aHAJIM3UPOBATh 3TH JIAHHBIC C HCIIOJIb30BAHMEM MOIIHBIX HHCTPYMEHTOB IS
MOWCKA U BU3YyaIH3aIlMU. DTOT MOAXOJ MOMOTAET BBISBISTH MOJO3PUTEIbHBIC
aKTUBHOCTH B OONBIIMX 00BEMax MAaHHBIX, YTO JI€JaeT €ro MOJE3HbIM MJis
KOMIUIEKCHOI'O MOHMTOPHUHTA U aHAJIU3a yTpo3.

Ot HHCTPYMCHTBI HI'PAIOT BAXXHYIO POJIb B oOecrnicueHMN 0€30MacCHOCTH CETEBBIX
KOMMYHHK&HHﬁ, IMO3BOJISIA CBOCBPCMCHHO 06H3py>KI/IBaTI) dTaKl U MUHUMHN3UPOBATD UX
IIOCICACTBHA.

MeTtoabl NpeA0TBPALICHUA aTAK
1. HIndpoBanue u ayreHTUPUKAINSA

JUIst 3aI0UThl TaHHBIX W MPEJOTBPAILEHUS aTaKk Ha YPOBHE Mepeaaud HHQpopMaluu
BaYKHO HCIIOJIb30BaTh MHU(PPOBAHUE U CUCTEMbI ayTEHTU(DUKALINUH.

« TLS (Transport Layer Security) — 35T0 mnpoTOKOJ, OOECICYMBAIONINIA
3AlMIIEHHYIO Mepeayy JaHHBIX MEXIY KIHMEHTOM U cepBepoM. OH HIMPOKO
MCIIONIBb3YETCs JUIsl 3aIUTHI COeAMHEHUI B MHTEpHETe (Hanpumep, 1uist HTTPS).
TLS mnpenorBpaiaer ataku tuma Man-in-the-Middle (MITM), oGecnieunBas
KOH(UIEHIIUATIBHOCTh U LIEJIOCTHOCTh MePEaBaAEMbIX IaHHBIX.

o Mmnoropakropuasi ayrenrupuxanuss (MFA) — nobaBnsier HOMOTHUTEIBHBIN
ypOBEHb O€30MAaCHOCTU MpHU MPOBEPKE MOJJIMHHOCTH TMOJib30BaTend. Bmecto
npocToro BBoja rnaposisi, MFA tpeGyeT emé oJHOro moATBEPKACHUS, TAKOTO KaK
KO 13 MOOUJILHOTO YCTpPOMCTBA WJIM OMOMETpHUs. DTO 3HAYUTEIBHO CHUKAET
PHUCKH JAOCTYIAa K CUCTEMAaM JJIsl 3JI0YMBIIUIEHHUKOB.
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PKI (Public Key Infrastructure) — cucrema, Mcnosib3yroias MyOJIdYHbIE U
OpUBaTHbIE KIIOYM A IHUQPOBaHUS  JaHHBIX H  ayTeHTU(UKAIH
nonb3oBareneil. PKI mo3Bosnsier Oe3omacHo mnepenaBaTh WHGOPMALUIO U
YCTaHABIMBATh 3AIUIIEHHBIC COCIUHEHUS MEXAY Pa3IMYHBIMH CYObEKTaMH
CeTH, HalpuMmep, Ui 3alIUIIEHHONW SICKTPOHHOM MOYTHl WIM HHTEPHET-
OaHKUHTA.

2. Me:xcereBble dJKpaHbl U GuiabTpanus Tpaguka

JIist  mpenoTBpaiieHrdss HECAHKIMOHMPOBAHHOTO JIOCTylla W aTak Ha CETEBYIO
UHOPACTPYKTYPY NPHUMEHSIOTCS PAa3IHYHbIE METOAbl (PriIbTpaniuu U OJOKUPOBKHU
Tpaduka.

Me:xkcereBoit 3xkpan (Firewall) — ycTpoilcTBO wim mporpamma, KOTopas
KOHTPOJIMPYET BXOIAIINN U UCXOISIIMI ceTeBoi Tpaduk. Hactpoiika dhaepBosioB
MO3BOJISIET OJIOKUPOBATH HEXKENIaTeNbHbIE TOAKIIOYEHUS U (PUITLTPOBATH MAKETHI,
UCXOAsl M3 YCTAHOBJICHHBIX IMpaBWJl OE€30IacHOCTH, TaKUM 00pa3oM
MpeoTBpalias artaku, Takue kak DDoS nim HeCaHKIIMOHUPOBAHHBIN JOCTYII.
WAF (Web Application Firewall) — cnenuammsupoBaHHbIN (haepBoa IS
3alllUTBl  BEO-TIPWIOKEHUM OT artak, Takux Kak SQL-unbexuun, XSS
(MeXcallTOBbIE CKPHUIITBI) U APYrHe YSA3BUMOCTH B BeO-mpmiioxeHusix. WAF
ananusupyer HTTP-3anpocel u puibTpyeT 3l10HaMepEeHHbIE JTaHHBIE, 3alllUILas
BeO-pecypcChl OT aTak Ha MPUKJIAJTHOM YPOBHE.

OuiabTpauus MaKeToB — METO KOHTPOJIS Tpaduka, OCHOBAHHBIN Ha MPOBEPKE
[AKETOB JIaHHBIX, MPOXOIAIIMX YEPE3 CeTh. DTOT METOJ HCHOJb3YyeTCs IS
OJIOKUPOBKHM BPEIOHOCHOTO Tpaduka, oOecleyeHus: KOPPEKTHOCTH CETEBbIX
COEAMHEHN U NMPEIOTBPALIEHUS BTOPKEHHUN B CETb.

3. Cermentanus cetd U Zero Trust

[IpumeHeHue cTpaTeruii CerMeHTaluu ceTh M Mojenu Oe3omacHoctu Zero Trust
ITIOMOTa€T MUHAMHU3UPOBATH PUCKU U OTPAHUYUTH PACIIPOCTPAHEHHE ATAK.

CermMeHTalMAl CETH — Pa3JEICHUE CETH HAa HECKOJBKO CETMEHTOB (ITOJICETH) C
OTPAHUYEHHBIM JOCTYIIOM MEXIY HHUMHU. DTO MNPEIOTBPAIIAE€T BO3MOXKXHOCTH
pacnpoCTpaHEHUs] aTak BHYTPHU CETH, TaK KaK AK€ €CJIH 3JIOYMBIIIJICHHUK
MOJy4aeT AOCTYH K OJHOMY CETMEHTY, OH HE CMOXET JIErKO NMPOHUKHYTH B
npyrue 4dactu cetd. CerMeHTalus MOBBIMIAET O€30MaCHOCTh U YMEHBIIAET
MOTEHIMAJIBHBINA yIIepO OT aTak.

Zero Trust (HexoBepue mo yMo14aHUI0) — KOHIISTIIHS O€30MaCHOCTH, KOTOpast
MIPEANOAraeT, YTo BCE 3alpPOChl HA JOCTYII K CETH HIIA PECypcaM JIOJKHBI OBITh
MIPOBEPEHBI, HE3ABUCUMO OT TOTO, HAXOJSTCS JIM OHU BHYTPHU WJIU 3a MPEAEIaMU
KOprnopatuBHOW cetu. B pamkax Zero Trust mpoBepsieTcs KaKIblid 3ampoc Ha
JOCTYI, BKJIOYas ayTeHTU(UKAIMIO, aBTOPH3AIMI0 W aHadu3 IMOBEICHUS
MIOJIb30BATEINSI UM YCTPOMCTBA, YTO MO3BOJIIET MPEIOTBPATUTH aTaAKU BHYTPHU
CETH.
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4. Ucnosb3oBanue Al 1 MallIMHHOTO 00y4YeHHs

CoBpemeHHbIE METOAbl HA OCHOBE MCKYCCTBEHHOro MHTesuiekTa (Al) u mammHHOrO
oOyuenusi (ML) cTaHOBSTCS MOIIHBIM WHCTPYMEHTOM JJisi OOHAapyKEHUSA W
MPEIOTBPALIEHUS aTaK B PEaIbHOM BPEMEHH.

o AHAJIM3 AHOMAJIMII — C TIOMOIIBIO MAIIMHHOTO OOYYEHUS CUCTEMBI MOTYT
BBISBJISITh AHOMAJIMM B CETEBOM TpaduKe, KOTOPhIE MOT'YT CBUJIETEIILCTBOBATH O
atake. Hampumep, peskoe yBenwdeHwe Tpaduka, HEOOBIYHBIC 3aIPOCHI HITU
AHOMAaJIbHOE MMOBEJCHUE MOJI30BATENEH MOTYT OBITh PACIIO3HAHBI CUCTEMOM KaK
BO3MOXKHBIE MPU3HAKU BTOPKEHUSA. Takue CUCTEMbl CIIOCOOHBI OIMEPATUBHO
pearupoBaTth Ha yrpo3bl, HE TPEOysl BMEIIATEIbCTBA YEIOBEKA.

o Ilpencka3aHue aTak — aJrOPUTMBI MAIIMHHOTO OOYUYEHUS MOTYT aHAIM3UPOBATH
OompIe 00BEMBI JAHHBIX M MPEICKA3bIBaTh MOTCHIIMATBLHBIC aTaKu HA OCHOBE
UCTOpUYECKOM MHGOpPMAIIMM U MAaTTEPHOB TMOBEACHHS. ITO IO3BOJISET
PEeIOTBPaTUTh aTaku JI0 TOTO, KaK OHM OYIyT OCYIIECTBJICHBI, U COKPaTUTh
BpeMsl peaKlui Ha UHIUJCHTHI.

DT METOBI TTO3BOJISIOT 3HAYUTEIIFHO TTOBBICUTH YPOBEHB 3aIIUTHI OT CETEBHIX aTak,
oOecrieunBasi MPOAKTUBHBIN IMOX0] K 0€30ITaCHOCTH, aIalITUPYSICh K HOBBIM YIpO3aM U
7 (PEeKTUBHO HEUTPATIU3YSA UX.

3akJjIroueHue

KubepaTtaku Ha ceTeBble MPOTOKOJBI MPOJOJKAIOT IBOTIOIIMOHUPOBATH, CTAHOBSICh BCE
OoJiee U3OIIPEHHBIMU. JJIs1 3aUTHI CETe HEOOXOIMMO HCMOIb30BaTh KOMILJIEKCHBIC
MeTobl, BKItouas IDS/IPS, monutopunr tpaduka, mudpoBaHue, CErMEHTAIIUIO CETH U
KoHUenuto Zero Trust.

bynymee wuHbopMalMOHHONM O€30MACHOCTU CBSI3aHO C AKTHUBHBIM BHEIPEHUEM
HMCKYCCTBEHHOTO HHTEJUIEKTa M MAIIMHHOTO OOy4YeHHs, KOTOpbIE CIOCOOHBI
aHAJIM3UPOBATh AHOMAJIMU U NIPENOTBpALIATh YIPO3bl HA PAHHUX dTanax.
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COBPEMEHHBIE METO/bI B U3YYEHUU MUKPOBUOMA YEJIOBEKA "
X NIPUMEHEHUSA B MEAULIMHE

Ky3nenoBa Mapuna Cepreesna

[Ipenonasarens, kapeapa MUKpOOHOTOTHH, MOCKOBCKHI TOCY1apCTBEHHBIN
MEIULIUHCKAN YHUBEPCUTET

r. Mocksa, Poccus

IlerpoBa Hpuna BukropoBHa

CrynenT, kadeapa MUKpoOnosioruu, MOCKOBCKHM rOCyAapCTBEHHBIA MEAUIIMHCKUIMI
YHUBEPCUTET

r. MockBa, Poccus

AHHOTAIIUA

hdHKpO6HOMﬁ YCJIOBCKA IIPpCACTABIIACT coOou COBOKYIIHOCTb MHUKPOOPIraHHU3MOB,
O6I/ITaIOHH/IX B OpraHu3McC 4YCJIOBCKA, W HI'PACT Ba)KHeI‘/JIIHYIO POJb B IIOAACPKAHUN
300pOBbA MW PAa3BUTHH 3a00J1eBaHH. COBpGMEHHBK: MCTOJbI, TaKHC KakK
CCKBCHHUPOBAHHUC HHK, MCTAarCHOMHKA N MCTATPAHCKPUIITOMHKA, ITO3BOJIAIOT N3Y44Th
MI/IKpO6PIOM C BBICOKOM TOYHOCTBIO, OTKPBIBASA HOBBIC TOPHU30HTBI B MCIUIINHC. B cratbe
pacCMaTpuBarOTCA IICPCAOBBIC IIOAXOAbBI B HCCICAOBAHNN MHKpO6HOMB/qCHOB€Ka,HX
HUCIIOJIB30BAaHHUC B JHAI'HOCTHKC H JICUCHHU 3a6OHCBaHHﬁ, d TaKKC IICPCIICKTHBBI
HCpCOHﬂJIHBHpOBaHHOﬁ MCAMIIMHBI, OCHOBAHHBIC HAa aHAJIN3C MI/IKpO6I/IOMa.

KawueBble ciaoBa: MukpoOuoM, MeTareHoMHka, cekBeHupoBanue JIHK,
METaTPAaHCKPUIITOMHUKA, MEPCOHAIM3UPOBAaHHAS MEIUIIMHA, KUIeYHas MHUKpodIiopa,
3a00J1eBaHMs, JICUCHUC.

1. BBeaenue

MukpoOroM yenoBeka — 3TO COBOKYIMMHOCTh MUKPOOPTaHU3MOB, BKIIIOYasi OaKTepHH,
BUPYCHI, TPUOBI U apX€U, KOTOPbIE OOUTAIOT B PA3IMUHBIX YACTSIX OPTaHNU3Ma, TAKMX KaK
KMILIEYHUK, KOXa, JbIXaTeIbHbIE MyTH U JAPyTHE. DTU MUKPOOPIaHU3MBI OKA3BIBAIOT
3HAYUTEIIBHOE BIMSIHUE HA 37J0POBbE YEJIOBEKA, yU4aCTBYs B IIPOLIECCAX IMUIIECBAPEHHUS,
MMMYHHOM OTBET€, a TAK)K€ B 0OOMEHE BEIIECTB.

CoBpeMeHHbIE METOJIbl M3Y4YeHUsT MUKPOOMOMA OTKPBUIM HOBBIE BO3MOXKHOCTU IS

JMAarHOCTUKM U JIeUeHUs 3a00JieBaHUM, paHEE CUMUTABIIUXCS TPYIHOU3JICUUMBIMH.

Oco0eHHO BaXHBIMHM  SIBJIISIIOTCA  JIOCTYDKCHMSA B 00JIaCTM METarecHOMHMKH |

cekBeHupoBanus JIHK, xoTopble MO3BOJISIIOT HCCIIEIOBATH MUKPOOHMOM C BBICOKOM

TOYHOCTBIO U Ha Pa3HbIX YPOBHsX. L{enp JaHHOM cTaThu — PacCMOTPETh COBPEMEHHBIE

METO/IbI U3YYEHHUS MUKPOOHOMA YEJIOBEKA U UX TIOTEHIIMA B MEIUIIMHCKON MPAKTHKE.
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2. CoBpeMeHHbIC METO/IbI M3YYEeHUSI MUKPOOMOMA
CexkBennpoBanne JHK u merarenomuka

OnHMM U3 KITHOYEBBIX METOOB JUISl U3yUYEHUSI MUKPOOHOMA SIBJISIETCSI CEKBEHUPOBAHUE
JHK. DTOoT MeTon mMO3BOJSET MONy4aTh HMH(GOPMALUI0O O TEHETHMYECKOM COCTaBe
MHUKpPOOOB, OOMTAIOUIMX B OpraHu3Me yesnoBeka. Meroabl HoBoro nokojeHus (NGS)
MO3BOJISIIOT aHAIU3UPOBaTh MULIHApAbI (pparmenToB JJHK ¢ BbICOKON TOUHOCTBIO, YTO
JaeT BO3MOXKHOCTh JAETaJIbHO UCCIIEI0BAaTh COCTAB MUKPOOHOMA.

MCTaFCHOMI/IKa, B CBOIO O4YCPCAb, IIPCACTABIIACT coboit moaxon, HO3BOJI§IIOHIHﬁ HN3y4aTb
BCC TICHBI, COICPpKAIMUCCA B IJKOCHCTCMC MHKpO6OB, oe3 HCO6XOI[HMOCTH
KYJIbTUBHUPOBAHUA OTIACIIBHBIX MHUKPOOPIraHHU3MOB. OT1O0T MCTOA OTKPbBLII HOBBIC
TOPU30HTHI AJIA1 IIOHUMAaHHA CIIO0KHBIX B33.HMOI[CﬁCTBPII>i MCIKIOY MI/IKp06aMI/I H UX pOJIN
B OpraHU3MC 4CJIOBCKA.

MeTaTpaHCKPUIITOMHUKA

MeraTpaHCKpUNITOMHUKA TPEACTABISIET COOON HCCIEAOBaHUE KCIPECCHH T'€HOB, T.€.
uzydenue Bcex PHK monekyn, cHHTE3MpyeMbIX MHUKPOOPTraHH3MaMu MHUKpPOOHOMA.
OTOT METOJ] MO3BOJIIET MOHSITh, KAKWE MUKPOOPTAaHU3MbI aKTUBHBI B JJAHHBI MOMEHT
BPEMEHU U KaK OHU B3aUMOJIEHCTBYIOT C OPraHU3MOM XO35MHA.

Hcnonb3oBaHne METAaTPAHCKPUNTOMHUKHU TIO3BOJIIET BBISIBUTH META0OJIUYECKYIO
AKTUBHOCTb MHUKPOOMOMA, YTO MOKET OBbITh MOJIE3HO /I U3YYEHHUsS €ro pOoJIk B
paznuyHbIX 3a0o0sieBaHusAX. HanpuMmep, U3MeHEHUs1 B 3KCIPECCUHA T€HOB MUKpoOHOMa
MOTYT OBITh CBSI3aHbl C Pa3BUTHEM BOCHAJIUTENbHBIX 3a00JieBaHUM, auabera WiIn
0KUPEHHUS.

MukpoOuomMHbIe 0a3bl JAHHBIX

Mukpobuomuble 0a3bl JaHHBIX, Takue kak Greengenes u SILVA, conepxat orpoMHbie
o0beMbl MHPOpMalMKd O MHUKPOOMOME pa3HbIX BHUJIOB M 4YEJIOBEKa. JTH PECypChbl
IIO3BOJISIFOT MCCIIEA0BATENSIM UCIIOJIB30BAaTh YK€ CYLIECTBYIOLIUE JAaHHBIE JIUIS aHAIU3a
coctaBa W (YHKIMOHAJIBHOCTH MHUKPOOMOMA, a TaKXKe JUIsl CPAaBHEHUS C JIPYTUMHU
VHAWBUAYAIbHBIMU WK TPYNIIaMU JaHHBIX. BaXKHO OTMETUTBH, UTO TakKe 0a3bl JaHHBIX
CHOCOOCTBYIOT YCKOPEHHUIO HAay4HbIX OTKPBITUH U OOJEr4yeHUr0 JUarHOCTUKH
3a00JIeBaHUM.

3. IlpyuMeHeHHEe MUKPOOMOMA B MeTUIIMHE
MukpoO6uom u 3a00/1eBaHUA

UccnenoBanust mokaszaau, 4TO HApPYIIEHUS B COCTaBE MHKPOOMOMa 4YEJIOBEKAa MOTYT
OBITh CBsI3aHBI C MHOXKECTBOM 3a00JICBaHUM, TaKUX Kak JualeT, OXXHUPEHHE,
BOCIAJIUTENIbHBIC 3a00JICBAaHUS KUILIEYHHKA, PaK, ayTOUMMYHHbIE OOJIC3HH M JaXKe
HEBPOJIOTUYECKHUE PACCTPOICTBA.
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Har[pHMep, I[I/IC68.J'IaHC MI/IKpO6I/IOMa KHIICYHUKA MOXKCT IIPHUBOANUTH K XPOHHUYCCKHUM
BOCIHIAJIMTCIIbHBIM 32160JI€B3HI/I$IM, a HN3MCHCHUA B MI/IKpO6I/IOMe KOXHU MOIryT
CIT0COOCTBOBATH Pa3BUTHIO KOKHBIX 3360JI€B3HI/IP1, TaKHX KaK 5K3€Ma.

HpHMeHeHI/IG MCTOJOB aHaJIn3a MHKpO6I/IOMa IMO3BOJIACT HC TOJIBKO NUATHOCTHUPOBATH
33.60JICB8,HHH, HO H p3,3pa6aTLIBaTI) HOBBIC MCTOJAbI JICUCHUA. Haan/IMep,
HCIIOJIB30BaHHUC HpO6I/IOTI/IKOB NN HpCO6I/IOTI/IKOB noMoract BOCCTaHaBJIMBATb
HOpMEUIBHBII?I OajaHC MI/IKp06I/IOMa U IIpCAOTBpalllaTb WK JICUUTH 3&60H€B8,HI/I}I,
CBA3aHHBIC C €TO HAPYIICHUCM.

Ilepconanu3upoBaHHasi MeTUIIUHA

[lepconanu3upoBaHHasi MEAWIIMHA, OCHOBaHHAsI HA aHAJIN3€ MHUKPOOMOMA, TIO3BOJIACT
a/IalTUPOBATH JICUCHNE B 3aBUCUMOCTH OT MHIUBHIyaJIbHBIX OCOOCHHOCTEH MaIMeHTa.
Hcnonb30BaHne JaHHBIX O COCTaBE M aKTUBHOCTH MHKPOOMOMa MOXKET 3HAYHTEIBHO
MOBBICUTH d(PPEKTUBHOCTD JICUCHHS] U YMEHBIIUTH TOOOYHBIE Y(P(EKThI, CBI3aHHBIEC C
MPUMEHEHUEM CTaHIAPTHBIX TEPATTEBTHUCCKUX CXEM.

[lepconan3upoBaHHass  Tepamusi MOXET  BKIOYaTh B ce0s  Ha3HAuYCHHE
WHIUBUYyAIbHBIX JWET, MPOOMOTHUKOB, a TakKe JIPYrMe MeEphl, HAlpaBJICHHbIE Ha
BOCCTaHOBJICHHE OajlaHca MHKpPOOMOMa. DTO MOJXOJ MMEET 0co00e 3HaueHue s
JI€YEHUs XPOHUYECKUX 3a00JeBaHUI, TakuMX KaK BOCHAJIUTENbHbIE 3a00JI€BaHUs
KHILIEYHUKA, KOTOPbIE TPEOYIOT JOJTOCPOYHOM U MHAMBUAYATU3UPOBAHHOMN TEPAIHH.

4. IlepcniekTUBBI PA3BUTHS METOI0B M3y4YeHHSI MUKPOOHOMA
HoBble TEXHOJIOTHY U WX NOTEHIIHAJI

C pa3BuTHEM TEXHOJIOTHI B 00JaCTH CEKBEHHUPOBAHUS M OMOMH(POPMATHUKH, METOMIbI
aHaIM3a MUKpOOHMOMa CTAaHOBSITCS BCe 00JIee JOCTYITHBIMH U TOUHBIMU. OXKUJAETCS, UTO
B OmmKaiimme Troabl TOSBATCS HOBBIE METOMABI, KOTOPHIE TO3BOJAT HE TOJBKO
aHAJIM3UPOBATh COCTAaB MUKPOOMOMAa, HO M TOYHO NPEICKA3bIBaTh €r0 pEaKIuu Ha
oTnpe/ereHHbIC BO3/ICHCTBUSI, TAKHE KaK M3MEHEHHUE IUEThI WU MPUMEHEHHE JIEKApCTB.

Kpome Toro, BO3M0KHO pa3BUTHE METOAOB, MO3BOJISIIOIIMX YIPABIATH MUKPOOHOMOM,
YTO OTKPOET HOBBIE BO3MOKHOCTHU JUIsl JICUEHUsI U NMPOPHUIAKTUKH 3a001eBaHU. ITO
MOKET BKJIIOUaTh B C€OsI TEXHOJOTMM T€HHOM Tepamuu JUisi MUKPOOPTaHM3MOB WU
CO3/IaHH€  CHUHTETHMYECKMX  MHUKpPOOHBIX  COOOIIECTB,  KOTOpble  TIOMOTYT
BOCCTaHABIIMBATh HOPMAJIbHBIN OalaHC MUKPOOHOMA.

3akJIroueHue

CoBpeMEHHbIE METOJbl HU3Y4YCHHUS MHKpPOOMOMa 4YeOBEKAa OTKPHIBAIOT HOBBIE
FOPU3OHTHIL B MeAWIMHE. TexXHoJIorThH, Takue Kak cekBeHupoBanue JIHK wu
METAaTPAHCKPUIITOMHUKA, ITO3BOJISIOT UCCICI0BATh MUKPOOHOM C BBHICOKOH TOYHOCTHIO,
YTO CITOCOOCTBYET pa3pabOTKe HOBBIX METOJIOB IMATHOCTHKH U JICUCHUS.
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HpI/IMeHeHI/IC 9TUX MECTOAOB B HCpCOH&HHBHpOBaHHOﬁ MCIUIUHE 06GH.I8,€T YIY4UIInuTb
B(I)q)eKTI/IBHOCTL JICYCHUA U ITOBBICUTH KAaYC€CTBO XM3HHU IMALIMCHTOB.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

VIK-004.91

NHPOPMALIMOHHBIE CUCTEMBI U151 YIIPABJIEHUSA
CIHHOPTUBHBIMU MEPOIIPUATUAMMU: OT IINIAHUPOBAHUSA 10
PEAJIM3ALIMN

OpasreiagueBa Oryabcypau

[IpenonaBarenb, TypKMEHCKHI TOCYAapCTBEHHBIM HHCTUTYT (PU3HYECKON KYIbTYPhI
U CIiopTa

r. Amxaban TypkmeHucTan

Ha3zaposa Cona
IIpenonaBarens, TypkMEHCKUI TOCYAAPCTBEHHBIM YHUBEPCUTET UMEHH MaxXTyMKYyJIH
r. Amxaban TypkMeHucTaH

AHHOTALMSA
B cratee paccmaTpuBaeTcss ucnoJib3oBaHue HHPopMauuoHHbIX cucteM (UC) mns
VIOPABJICHUS CIHOPTHUBHBIMH MEPOINPUSATUAMM, OXBaTbiBasg BCE JTalbl — OT

IUTAHUPOBAHMSI M OPTaHM3AlMM [0 pealu3alid M OLEHKH pe3ynbTratoB. Ocoboe
BHHMaHMe yaensercs turaMm MC, mpuMeHseMbIM B cepe cropTa, TAKUM KaK CHCTEMBI
JUTSL YTIPaBJICHUS COOBITUSAMH, CHCTEMaMH JJII MOHHUTOPHWHTAa W aHajgu3a JaHHBIX
CIIOPTCMEHOB, a TaK)K€ MHTETPUPOBAHHBIM PEIICHHUSM JJIS YIIPABJICHUS JIOTUCTUKOM,
OwieTaMu 1 KOMMYHHUKAITMCH ¢ YIaCTHUKAMU W 3pUTEISIMU. PacCMOTpPEHBI OCHOBHBIC
npeumyiiectBa BHeApenus MC B cOpTUBHBIE MEPOINPHUSATHSA, BKIIOYAs MOBBIIMICHUE
3¢ (PEKTUBHOCTH, YMEHBIIICEHHE PHCKOB M YIYYIICHHE KadecTBa OOCITYyKUBaHMUS.
[IpuBenenbl TpPUMEpPHl YCHENTHOTO WCIOJB30BAHUS TAaKUX CHUCTEM B KPYIHBIX
CIIOPTUBHBIX COOBITHSIX, Takux Kak OIUMMOHICKHAE UTPHI, YEMIHOHATHl MHUpA U
HaIlMOHATBHBIC COPEBHOBAHUSI.

KiroueBbie caoBa: HWMHpopMannMoHHBIE CHCTEMBI, CHOPTHUBHBIE MEPONPHUATHS,
IJIJAHUPOBAHKE, YIIPABJIEHUE, OpraHu3alus, JJOTMCTUKa, MOHUTOPUHT, aHAJIN3 JAaHHBIX,
TEXHOJIOTHH, CIIOPTUBHBIE COOBITHSL.

BBenenune

B nocneanue necsaTusieTvss CIOPTUBHBIE MEPONPUATHS CTanu Oojiee CIOXHBIMU U
MHOTOIPAHHBIMU, TpeOysi BBICOKOTO YPOBHS OpraHW3allid W  KOOPJWHALHUU.
NudopmanmoHHbie CUCTEMBI AJis yIIpaBiieHus: cnopTuBHbIMU MeponpusTusimu (MCYC)
UTPAIOT KIIOUEBYIO pOJb Ha BCEX JdTamax MpPOBEIAEHUs COObITHUSA, obecredynBas
IJIJAHUPOBAHME, YIIPABICHUE PECYPCAMH U MOHUTOPUHT UCIIOJTHEHHUS.
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Pa3Butue TexHonoruii u BHenpenue MC no3BosiseT moBbICUTH 3P(HEKTUBHOCTH pabOThI
OpraHu3aTOPOB, YIYUIIUTh B3aUMOJCHCTBUE C YYACTHUKAMHU U 3PUTEISIMU, a TAKXKE
ONTUMHU3UPOBATH JIOTUCTUUECKUE U (PUHAHCOBBIE MPOLIECCHI.

Poab I/IH(l)OpMaIII/IOHHl)IX CHUCTEM B YIIPABJICHHHU CIOPTHUBHBLIMHA MEPONIPUATUAMHA

VYnpaBieHue CHOPTUBHBIMU COOBITUSMM BKJIIOYAE€T HECKOJIBKO JTaloB, BKIIIOYas
IJIAHUPOBAHKME, OPraHM3alUI0, MPOBEIECHUE, MOHUTOPUHI W AaHAJINA3 PE3YJIbTATOB.
Kaxxnpiii 3 3THX 3TanoB TpeOyeT Cleuu(PUUECKUX PEHIeHUI, KOTOPhIE MOTIYT OBITH
3¢ (eKTUBHO peanu3oBaHbl ¢ noMoibio MC.

HJIaHI/IpOBaHI/Ie " OpraHms3anuns

Ha cragun mmanupoBanus MC mO3BOJIIOT aBTOMATU3UPOBATh IMPOLECC MPUHATHS
pellleHni, a Takke COo3JaBaTh JETAIU3HpPOBaHHBbIC TpaduKu, OIOMKETH M TIIAHbI
pecypcoB. MTHCTpYMEHTHI 1J1s1 TIJIaHUPOBAHUS 00ECIIEYMBAIOT:

+ IlporHosupoBanue noTpeOHOCTEN B JIIOACKUX U MaTepUANIbHBIX pecypcax.
o Co3ganue pacnucanusi MEPOIIPUATHI.
o Ilporno3upoBanue (PUHAHCOBBIX 3aTPAT U UCTOYHUKOB J0XO/1A.

[Tpumepom Takux cucreM sBisitorcs Event Management Systems (EMS), kotopeie
00eCIeYnBarOT MOJHBINA KOHTPOJIb HAJ IUIAHUPOBAHMEM M OpPraHH3alMel CIIOPTHBHBIX
COOBITHH.

Peanu3anus u ynpasjieHue BO BpeMs COOBLITUSA

Ha srane peammsannn MC urparoT BakHYIO pOJb B YIPABJICHUU BCEMHU ACIIEKTaMH
MEpONPUATHS: OT KOOPAUHALMHK PabOThl MEPCOHANa 10 MOHUTOPHUHIA BBIMOIHEHUS
pacnucanus. Takue cucTeMbl 00eCcIIeuYnBaloT:

o YmpaBieHue J0CTYIIOM B 0€30MaCHOCTHIO.

o Jloructuky mist y4aCTHUKOB, 3pUTEIIEH U IIEPCOHATA.

o HuTepakTuBHBIC QyHKUNU U1 3pUTEIIEH, TaKHe KaK MOOUIIbHBIE MPUIIOKEHUS C
uH(popmanuen 0 MEpONPUITHSIX U OuieTax.

I/IH(I)OpMaIIHOHHLle CUCTEMBI IJII MOHUTOPHUHIA H AaHAJIU3Aa JaHHBIX CIIOPTCMCHOB

Cospemennbie C Taxxe UCTIONB3YIOTCA I cOOpa v aHaJIN3a IaHHBIX O CIIOPTCMEHAX,
YTO MIOMOTAET TPEHEPAM U OPTraHU3aTOPAM YIIYUIIUTh MOATOTOBKY U PE3YJIBTATUBHOCTD
YYaCTHUKOB. [ [pUMEHSIOTCSI CUCTEMBI 1JISI:

o Monuropunra pu3n4ecKoil aKTUBHOCTH CIIOPTCMEHOB B pE€ajIbHOM BPEMEHH.
o OueHku nokaszaTenei 310pOBbs U MPOU3BOAUTEIBHOCTH.
o AHain3a IaHHBIX JUIS YIy4IIEHUs TPEHUPOBKHU U CTPATETUH.
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[Tpumepom Takux permrenuii sBasiorcs wearable devices, unterpupoBannsie ¢ MC,
KOTOPBIE COOMpArOT JaHHBbIE O (PU3HOIOTMYECCKHX IMOKA3aTeIAX M IMEPEeaaroT MX B
CHCTEMY TS aHaJIH3a.

Jlorucruka u yYupasJj€HUE peCypCcaMi B CIOPTUBHBLIX MEPONIPUATHUAX

OnHOM W3 KIIOYEBBIX COCTAaBJISIOIIMX YCIIEIIHOTO IPOBEACHUS CIIOPTUBHBIX
MEpOTpHUATHA ~ siBIsieTcss  3(QQeKTuBHAs JOTUCTHKA. B coBpemeHHOM  Mmpe
uHpopmanmonnsie cucteMmbl (MC) urparoT BaKHEHIIYIO pOJb B aBTOMAaTU3allUd U
ONTHUMH3aLMH MPOLECCOB, CBI3aHHBIX C OPraHU3aluell U YIpaBIECHUEM CIOPTUBHBIMU
COOBITUAMU. OTHU CHUCTEMBI MO3BOJISIOT 3HAUUTENHHO TOBBICUTH 3()(HEKTHBHOCTS,
COKPaTHUTh PACXOJbl U BPEMsI Ha BBINIOJHEHUE PA3IMYHBIX 33]1a4, 00ecreurnBas BBICOKOE
Ka4yeCTBO U 0€3011aCHOCTb MIPOBEIECHUS MEPOIPUSTUH.

OcHoBHble HanpasieHus, rae MC oka3plBarOT BIMSHHE Ha JIOTUCTUKY CIIOPTHBHBIX
MEPOIPUATHN, BKIIFOYAIOT:

YnpasJieHue TPAaHCIOPTOM U pa3MellleHueM YYACTHUKOB M TOCTeN.

I[JUI YCHCIHHOﬁ Oopranu3anuu ICpEMCIICHNA Y4ACTHUKOB, TPCHCPOB, CYI[Gﬁ )51 3pHTCJIGI>'I
Tpe6yeTC5I YCTKOC IINIAHUPOBAHHUC TPAHCIIOPTHBIX MApIIPYyTOB, KOHTPOJIb 3a BPCMCHCM
HpH6BITI/IH N O0ThEC3Ja, a TAKKC 3(1)(beKTI/IBHO€ Pa3MCIICHUC BCCX KaTeFOpHﬁ Y4aCTHHUKOB.
Hcnonb3oBaHue CIICHNAJIN3NPOBAHHBIX I/IH(i)OpMaHI/IOHHBIX CHUCTCM  IIO3BOJIACT
ABTOMATHU3UPOBATDH 6pOHI/IpOBaHI/I€ TpaHCIIOPTa WU MCECT I Pa3sMCIICHUS, a TaKKCE
OIICPATUBHO PCArupoOBaTh HA BOSHUKAIOIIWMC N3MCHCHUA U OIITUMU3UPOBATDH JIOTHUCTUKY
B pCaJIbHOM BpPCMCHHU.

HnaanOBaHne H KOHTPOJIb 3a paclpeacJiCHuEM OﬁOpyJIOBaHI/Iﬂ H MaTepuaJJoB.

B cniopTUBHBIX MEpONPUATHSX 33I€HICTBOBAHO OOJIBIIOE KOJIMUECTBO 000PYI0BAHUS, OT
CIIOPTUBHBIX  WHBEHTAPEW 10 CTPOUTENBHBIX MATEPUAIOB Il CO3JAHUS
uH(ppacTpykTyphl. CUCTEMBI YIPABICHUS PECYPCAMU MO3BOJISIOT TOYHO OTCIIEKUBATH
HaJlMuyue W JBWXKEHHE JTHX pECypCOB, IUIAHUPOBATh MX PACHPENEICHUE II0
HEOOXOJAMMBIM JIOKalUsIM M KOHTPOJIMPOBATH CBOEBPEMEHHOCTh JIOCTAaBKH. ITO
3HAYUTEIIBHO CHUKAET BEPOSATHOCTD IIOTEPD U YCKOPSET MPOLECCHI TOATOTOBKH.

anaBJIeHne NMUTAHUEM U MEAUKAMEHTaAMU /IJISl CIIOPTCMECHOB.

OpFaHI/I?)aHI/I}I IIMTAHUS U 00ecIIeYcHue CIIOPTCMCHOB HCO6XOI[I/IMBIMI/I MECAUKaMCHTaMH
H CpCACTBaMH [JIA BOCCTAHOBJICHUA Tpe6yeT BHMMATEJIbHOCTH M TodyHOCTH. MC
MMO3BOJAIOT CO3daBaThb pPACIIMCaHWA IMHUTaHWA, OTCIIC)KUBATDH HOTpe6HOCTI/I KaXXJg01ro
Y4aCTHHKA B 3aBUCUMOCTH OT UX CHOpTPIBHOﬁ AUCHUIIIIMHBI U COCTOSAHUA 300POBbA, a
Tak)ke o0ecIreunBaTh KOHTPOJIb 34 HAJIMYUCM H paCXOJOBAHUCM MCIUKAMCHTOB. 910
OCOOEHHO BaXHO B YCIIOBHUAX MACCOBBIX MepOHpI/IHTI/If/'I, rai€ HCECKOJIBKO TbICAY
Y4aCTHHKOB HYXXIAIOTCs B IICPCOHAIIM3UPOBAHHOM IIOAXOJC.
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Jlns peanuzanu 3TUX (QYHKIUH IMPOKO HCIOJIB3YIOTCS CIEIUATN3UPOBAHHBIC
cucTtemMbl ynpasJjenus pecypcamu (Resource Management Systems, RMS). Otu
CUCTEMBI MPEAOCTABIISIOT HE TOJHKO BO3MOXKHOCTH JJISI ONITUMHU3AIIAHN TIPOIIECCOB, HO
00eCTIIeYnBarOT BBICOKUH YPOBEHH MPO3PAYHOCTH M KOHTPOJISA, YTO B CBOIO OYEpEib
M03BOJIICT OpraHu3aTopaM 3PPeKTUBHEE YIPABIATH pecypcaMu, MUHUMHU3UPYS PUCKA
Y YJIy4IIast OTbIT Y4aCTHUKOB.

Buenpenue coBpemennbix MC B cdepy HOTUCTUKH CHOPTHUBHBIX MEPONPHUATUN
CIIOCOOCTBYET YIYUIICHUIO KOOPAMHAIMM MEXKIY Pa3IudYHbIMU TOJIpa3/IeJICHUSIMHU,
MOBBIIICHUIO YPOBHS 0€30MacHOCTH U KOM(OpTa /Il yYIaCTHUKOB M 3pUTEIICH, a TaKkKe
MOMOTAeT 3HAYUTEIBHO TOBBICUTH OOIIYI0 MPOAYKTUBHOCTb U  YCIEIIHOCTh
MEPOTIIPUATHUH.

IIpermymecTBa HCHOJIB30BAHUA HH(OPMALMOHHBIX CHCTEM B CIHOPTHBHBIX
MepOonpUATHSAX

CoBpeMEHHbBIE CIIOPTUBHBIE MEPOINPUSATHS TPEACTABIAIOT COOOM CIOXKHBIE W
MHOTOKOMIIOHEHTHBIE TPOLIECCHI, TPeOyIOUIME BBICOKOM CTENEHU KOOPAHHALIMH,
ONEPAaTUBHOCTU U TOYHOCTH B MPUHATUH pemieHuidl. Mapopmannonnsie cuctemsl (MC)
UTPAIOT KIIFOYEBYIO POJIb B NOBBIILIEHUN 3(P(HEKTUBHOCTH OPraHU3aliid COPEBHOBAHUMI
U O00EeCleYeHUn MAaKCUMAJIbHOIO YyJI00CTBAa [JJs BCEX YYACTHUKOB, BKJIIOYas
CIIOPTCMEHOB, TPEHEPOB, CYJI€H, 3pUTEIEH U OPTaHU3aTOPOB.

OcHOBHBIC MNpCUMYyIICCTBA HMCIIOJIb30BaAHUA UC s CIIOPTHUBHBIX MCPOIIPUATHAX
BKJIIOYAIOT:

[HoBbiienune 3¢ peKTUBHOCTH

NudopmarimonHbie cUCTEMbI MO3BOJISIOT aBTOMATH3UPOBATh IMIMPOKUM CIIEKTp 3ajad,
YTO 3HAYUTEIHHO COKPAIIAET BEPOSATHOCTH OMIMOOK, YCKOpsieT 00paboTKy nH(popManuu
U CIOCOOCTBYET Jy4YIlledl KOOpAWHAIMKA MEXIYy BCEMH YYaCTHHKaMHU IIpoIlecca.
brnaronapsi COBpeMEHHBIM TEXHOJOTHUSM MOXHO B pPEAJbHOM BPEMEHU YIPaBISATH
pacrucaHueM COPEBHOBAHUIM, OTCIICKUBATH COCTOSIHUE CITIOPTCMEHOB, KOHTPOJIUPOBATH
JIOTUCTUYECKUE MPOIIECCHI U OTIEPATUBHO PEarupoBaTh Ha JIFOObIC U3MEHEHHUSI.

CHuKeHme 3aTpaTt

Buenpenne HWC 103BONSET 3HAYUTEIHHO ONTUMU3UPOBATH PACXOMbl 33 CUET
aBTOMATU3AllMM  PYTHHHBIX  TPOILIECCOB, 0OoOJieeé TOYHOTO  MPOTHO3UPOBAHUS
MOTPEOHOCTEH B pecypcax M HWCKIIOYCHHs JUIMHUX 3arpaT. Hampumep, crCTeMBI
VOpaBJICHUS 3amacaMd W JIOTUCTUKOH TIOMOTal0T MHWHHUMH3UPOBATH PAacXoJbl Ha
TPaHCTIOPTUPOBKY, Pa3MEIlICHNE U MMUTaHUE y4acTHUKOB. Kpome Toro, mudpoBu3arus
JTOKYMEHTO00O0pOTa U PETUCTPAIMOHHBIX MPOIIECCOB CHMKACT 3aTPaThl HA OyMaKHYIO
paboTy ¥ aIMUHUCTPUPOBAHUE.
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YayuuieHue B3aUMOAEeCTBUSA C YYACTHUKAMU

Hcnonp3oBaHne MOOWJIBHBIX MPHJIOKEHUH, BeO-Tu1aTrGopM U 1U(POBBIX CEPBHUCOB
MO3BOJIAET OpPraHM3aTOpaM OMNEPATUBHO HH(POPMHUPOBATH CIOPTCMEHOB, TPEHEPOB,
CyZIeU M 3pUTeNer O KIIOUYEBBIX MOMEHTaX MEPOIIPUATHS.

CucreMpl MOTYT BKJIOUaTh B c€0s1 OHJIAliH-pacucanysi, push-yBe1oMIeHHs O BaKHBIX
M3MEHEHUSAX, 4YaThl JJI YYaCTHHKOB, LU(POBBIE OWIETH M MEPCOHAIM3UPOBAHHBIC
pPEKOMEHJalu. DTO 3HAYUTENIBHO MTOBBIIIAET YPOBEHb YA00CTBA U yIOBIETBOPEHHOCTH
BCEX KaTErOpUH y4aCTHUKOB.

AHaJIN3 ¥ 0TYETHOCTh

NHpopmalinoHHbIE CUCTEMBI JAIOT BO3MOXXHOCTh coOuparh, 00pabaTbiBaTh U
aHaJIM3UpPOBaTh JAHHBIC, YTO IIO3BOJIIET IPOBOAUTH KOMIUIEKCHYIO OLIEHKY
YCIIEIIHOCTH CIIOPTUBHOIO MEPONPUATHA. AHAIUTUYECKHE UHCTPYMEHTBHI IOMOTAIOT
BBISIBJIATh CHJIBHBIE U Ca0ble CTOPOHBI OpPraHM3aluu, pa3padaTbiBaTh CTPATErHH IS
MOBBIIICHUST KayecTBa OyAyUIMX  MEpONpUATHNA, a TaKkKe MPEeIoCTaBIsATh
NETaJU3UPOBAHHBIE OTYETHI CIIOHCOpPAaM, MAPTHEPAM W PETYIUPYIOLIUM OpTraHaM.
Hcnonb3oBaHWe HMCKYCCTBEHHOTO WHTEUIEKTAa W MAIIMHHOTO OOYy4Y€HHs B aHaju3e
JaHHBIX  TO3BOJSIET TIJIy0Ke TOHUMaThb IOBEJEHUE 3pUTENeH, OLIEHWBATh
3¢ (HEeKTUBHOCT, MApKETHUHTOBBIX KaMMIaHWM M YJIy4yllaTh oOIllee IUIaHUPOBaHUE
MEPOIPUSATHHA.

Oobecneyenne 0e30ACHOCTH M KOHTPOJIS

NudopmainimoHHbie CUCTEMBbI UTPAIOT BAXKHYIO POJb B oOecrieyeHuu Oe30MacHOCTH
CHOPTUBHBIX Mepornpuatuii. COBpeMEHHBIE TEXHOJIOTHUHU TIO3BOJSIOT OCYIIECTBISATh
BUJICOHAOITIOICHNE, OMOMETPUUYECKYI0 HJCHTU(DUKAIIUIO YYaCTHHUKOB, KOHTPOJIb 3a
JOCTYIIOM K Pa3IU4YHbIM 30HaM, MOHUTOPUHT CKOIUICHHS JIFOJEH U MPOTHO3UPOBAHUE
BO3MOYKHBIX YPE3BBIYAMHBIX CUTYaIlUd. ITO CIIOCOOCTBYET CO3/IaHUI0 KOMGMOPTHBIX U
0€30MacCHBIX YCIOBUN TSI BCEX MPUCYTCTBYIOITUX.

I'uoxocThb 1 AJANITUBHOCTDH

N C no3Bosgi0T opranuzaTopaM ObICTPO aJalTUPOBATHCS K U3MEHSIIOITUMCS YCIIOBUSM,
HaIrpuMep, U3MEHEHHUIO MOTOIHBIX YCIOBHUH, (GOpC-MaXKOPHBIM OOCTOATENHCTBAM HIIU
M3MEHEHUSIM B COCTAaBE yYaCTHHMKOB. biaromapsi nudpoBbIM WHCTpYMEHTaM MOXKHO
ONIEPAaTUBHO KOPPEKTUPOBATh pACHUCAHUE, I[E€pEeCMaTpUBaTh IUIAH pPa3MELICHUS
pPECYPCOB M MTHOBEHHO OIIOBEIIATh BCEX 3aWMHTEPECOBAHHBIX JIMII O BAXKHBIX
W3MEHEHUSIX.
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IIpumeps! ycnenHoro ucnoJib30BaHusi MHPOPMAIMOHHBIX CHCTEM

MHOXeCTBO KpPYIIHBIX CIOPTUBHBIX COOBITHH, Takux Kak OJHMMIHACKHE MIPHI,
YeMIIHMOHATHI MHpa 1o (pyrdosy, npodeccHoHAIbLHbIC TYPHUPHI 10 TEHHHUCY H
0ackerOoJsy, ycrnemHo ucnoias3yror MC 11 ympaBiaeHUsT BCEMH JTallaMM CBOUX
meponpuatuid. Hanpumep, nns OnuMOuiCKUX Urp pa3padoTaHbl CUCTEMBI, KOTOPBIE
00ecneunBaroT MOJIHYI0 UHTErPAIlMIO BCEX aCHEKTOB: OT IUIAHUPOBAHMSI PaCIIUCaHUs J10
OTCJIC)KUBAHUS JABM)KEHUS YYAaCTHUKOB U NMPEAOCTABICHMs 3pUTENAM UH(POpPMALUHU O
XOJI€ COPEBHOBAHHI.

7. 3aka0ueHue

Hcnonp3oBaHne MHPOPMAIMOHHBIX CHCTEM U YIPABICHUS  CIIOPTUBHBIMU
MEPONPUATUAMU SBJIACTCS BaXKHBIM (DPAKTOPOM YCHEIIHOTO MPOBEAEHUS COOBITUIN
ar000ro macmrada. ITH CHUCTEMbI MO3BOJIIIOT HE TOJIBKO MOBBICUTH 3()(HEKTUBHOCTH
paboThl OPraHU3aTOPOB, HO U YIIYUIIUTh B3aUMOJCHCTBHIE C yHACTHUKAMU U 3pUTEIISIMH,
oOecrnieunBas YCIEUIHYIO0 pealn3aliio MEpOIpHUATHI Ha Bcex 3tamax. B Oyaymem, ¢
pazButeM TtexHosnoruii, MC OyayT npoaoipKaTe UrpaTh KIIOYEBYIO pOJIb B
ONTHMU3ALIMY U aBTOMATU3ALIUU ITPOLIECCOB OPraHU3allii CIOPTUBHBIX COOBITUH.

Jlureparypa:
1. The Importance of Event Management Systems in Sport. — Journal of Sports
Management.
2. Event Management and Technology: A Comprehensive Guide. — Sports Tech
Publishing.

3. Data Analytics in Sports: How Information Systems Revolutionize Training. —
Sports Science Journal.
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Abstract

Teaching translation requires a combination of linguistic expertise, cultural awareness,
and practical skills. This article explores effective methodologies for teaching
translation, emphasizing theoretical foundations, practical exercises, and the integration
of technology in translation education. It also discusses the challenges faced by
educators and students in translation training and suggests ways to enhance translation
competence.

Keywords: Translation, teaching methods, language skills, translation technology,
cultural adaptation, translation competence

1. Introduction

Translation plays a crucial role in global communication, enabling the exchange of
knowledge and culture between languages. As the demand for professional translators
increases, the need for effective translation education grows. Teaching translation is a
complex process that requires not only language proficiency but also a deep
understanding of translation theories, cultural differences, and technological tools.

This article examines key strategies for teaching translation at various educational
levels, focusing on theoretical foundations, practical methods, and technological
advancements. Additionally, it highlights the importance of interdisciplinary approaches
in translation education and explores how educators can design curricula that prepare
students for real-world translation challenges.
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2. Theoretical Foundations of Translation Teaching

Teaching translation requires a solid theoretical foundation that helps students develop
a deep understanding of the linguistic, cultural, and cognitive aspects of translation.
Without this foundation, students may struggle to grasp the complexities of translation,
reducing it to a mechanical word-for-word process rather than an intellectual and
creative activity.

Historically, translation theories have evolved in response to different linguistic and
cultural challenges. From ancient times, when translation was seen primarily as a means
of transferring religious or literary texts from one language to another, to modern
approaches that emphasize communicative effectiveness, the field has grown
significantly. Today, translation is recognized as a process that requires not only
linguistic proficiency but also the ability to make informed decisions based on context,
audience, and purpose.

A crucial aspect of translation teaching is exposing students to key theoretical models
that guide translation decisions. These models include equivalence-based approaches,
functionalist perspectives, linguistic and cultural adaptation, and cognitive theories that
explain how translators process information. By integrating these theories into
translation training, educators can help students develop critical thinking skills and
adaptability, essential for professional translation practice.

Equivalence and Functionalist Approaches

One of the central debates in translation studies revolves around the concept of
equivalence. Early translation theorists sought to establish rules for achieving accurate
translations that maintain the meaning of the original text. However, as language and
culture are deeply intertwined, achieving perfect equivalence is often impossible.

Eugene Nida (1969) introduced the distinction between formal equivalence and
dynamic equivalence. Formal equivalence focuses on a literal, word-for-word
translation that preserves the structure of the source text, while dynamic equivalence
aims for a natural rendering that conveys the intended meaning effectively in the target
language.

For example, translating the biblical phrase "The spirit is willing, but the flesh is weak."
literally into Russian as "/[yx ecomos, no nioms craba." may be understandable, but a
more dynamically equivalent translation, capturing the deeper meaning, could be:
"Ilywa cmpemumcst, no meno odeccunvro." This demonstrates how meaning can be
adjusted to ensure clarity and fluency.

Building on this idea, the Skopos Theory (Reiss & Vermeer, 1984) argues that
translation choices should be guided by the purpose (skopos) of the text. For instance,
a legal contract demands high precision and formal equivalence, whereas a marketing
slogan requires adaptation to resonate with the target audience.
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These theories teach students that translation is not about mechanical word replacement
but about making strategic decisions based on the function and intended impact of the
text.

Linguistic and Cultural Adaptation in Translation

Languages are not isolated systems; they reflect cultural norms, values, and ways of
thinking. Therefore, translation involves not only linguistic transfer but also cultural
adaptation. Without cultural awareness, a translation may sound unnatural or even fail
to communicate the intended message.

Linguistic approaches to translation emphasize how languages structure meaning
differently. Noam Chomsky’s theories of syntax, for instance, help translators
understand how sentence structures vary between languages, while semantic theories
focus on meaning relationships between words.

However, beyond linguistic rules, cultural adaptation plays a vital role in translation.
Lawrence Venuti (1995) introduced the concepts of domestication and foreignization:

. Domestication makes the text more familiar to the target audience by adapting
cultural references, idioms, or stylistic elements.

. Foreignization retains cultural elements from the source language to preserve
authenticity, even if it requires additional explanations for the reader.

Consider the example of translating Japanese haiku poetry into English. A strictly
literal translation might lose the emotional depth of the original due to structural
differences between Japanese and English. A culturally adapted translation, however,
might maintain the poetic essence rather than a direct word-for-word rendering.

Similarly, in audiovisual translation, such as dubbing and subtitling, cultural adaptation
Is crucial. A joke that works in one language may not be funny in another unless it is
rewritten to fit the target culture.

By understanding linguistic and cultural theories, students learn to balance accuracy
with readability, making informed choices that enhance communication across
languages.

Cognitive Aspects of Translation

Translation is a cognitive task that involves problem-solving, decision-making, and
memory processing. Unlike simple language learning, translation requires switching
between languages while maintaining coherence and consistency.

Cognitive translation studies explore the mental processes involved in translation.
Research shows that professional translators rely on multiple strategies, such as:

. Anticipation: Predicting words and meanings based on context.
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« Chunking: Processing words in meaningful groups rather than individually.
. Parallel processing: Analyzing both source and target languages simultaneously.

One way to study these processes is through Think-Aloud Protocols (TAPs), where
students verbalize their thoughts while translating. This helps educators identify
problem areas and provide targeted instruction.

For instance, a student struggling with ambiguity in a legal text might pause and say, "I
need to decide whether to translate this term as 'obligation’ or ‘responsibility' because
they have different legal connotations." This reveals how translation is an active
cognitive process, requiring analytical skills and linguistic intuition.

Moreover, modern translation teaching incorporates eye-tracking technology, which
examines how translators focus on different parts of a text, revealing patterns in reading
comprehension and revision strategies. Such insights help refine translation pedagogy,
ensuring that students develop efficient and effective translation techniques.

Application of Theoretical Knowledge in Teaching Translation

While translation theories provide an intellectual foundation, they must be integrated
into practical training to be effective. A well-designed translation curriculum includes:

. Text analysis: Before translating, students should examine the genre, tone, and
purpose of a text.

. Comparative translation exercises: Analyzing multiple translations of the same
text helps students understand different strategies.

. Translation technology training: Familiarity with CAT (Computer-Assisted
Translation) tools enhances efficiency.

« Peer review and critique: Collaborative evaluation helps refine translation
accuracy and style.

By combining theory with hands-on practice, students not only develop translation
skills but also learn to justify their decisions based on linguistic, cultural, and cognitive
principles.

3. Practical Methods for Teaching Translation

A variety of methods can be used to develop students' translation skills. These methods
should be tailored to students' proficiency levels, specialization fields, and future career
paths. Effective translation teaching balances theoretical knowledge with hands-on
practice, ensuring that students not only understand translation principles but also
develop critical thinking, problem-solving, and adaptability in real-world scenarios.

Each method described below provides a structured approach to improving translation
accuracy, efficiency, and contextual awareness.
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Comparative Analysis

One of the most effective ways to develop students' analytical and evaluative skills in
translation is through comparative analysis. In this method, students compare multiple
translations of the same source text, analyzing differences in:

. Style and tone: How formal or informal is each translation?

« Accuracy: Does the translation preserve the intended meaning of the original
text?

« Cultural adaptation: How well do translations consider cultural nuances?

For example, students might compare different translations of a literary excerpt (such
as Shakespeare’s Hamlet) or an advertising slogan to see how meaning shifts depending
on the translator’s choices. This method helps students recognize varied translation
strategies, including literal translation, adaptation, and localization.

Additionally, students can evaluate machine-generated translations (such as those
from Google Translate) and compare them to human translations, helping them
understand the limitations of Al translation tools and the importance of human
judgment.

Translation Workshops and Collaborative Projects

Workshops provide a structured and interactive learning environment, where
students practice translation under instructor supervision and receive constructive
feedback. These sessions can be organized in several ways:

. Individual translation exercises: Each student translates a text and receives
personalized corrections.

« Peer review sessions: Students exchange translations and provide feedback on
each other’s work, improving critical thinking and editing skills.

« Group translation projects: Students collaborate on translating larger texts,
mimicking real-world team translation work, such as in publishing houses,
international organizations, or film subtitling teams.

Collaborative projects also introduce students to translation memory tools and
terminology databases, which are widely used in professional translation
environments. Working together on a translation fosters teamwork, negotiation skills,
and quality control awareness.

Reverse Translation (Back Translation)
Reverse translation, or back translation, is a technique where students:

1. Translate a source text into the target language.
2. Retranslate it back into the source language without looking at the original.
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3. Compare the back-translated version with the original text to identify
discrepancies.

This method is particularly useful for detecting translation errors, inconsistencies,
and meaning loss. It is commonly used in industries where precision is critical, such as
legal, medical, and scientific translation.

For instance, in pharmaceutical translations, instructions for medication use must be
precise and unambiguous. Back translation helps ensure that vital information, such as
dosage instructions, is conveyed accurately across languages.

Students benefit from this technique by learning to self-check their work, improving
both accuracy and comprehension.

Role-Playing and Real-World Simulations

Real-world simulations prepare students for professional translation settings by
immersing them in industry-specific translation tasks. In this method, students assume
the roles of professional translators, working on documents from specialized fields,
such as:

« Legal translation: Contracts, court documents, immigration papers.

. Medical translation: Patient records, pharmaceutical instructions, research
papers.

. Business and marketing translation: Corporate reports, advertisements,
business correspondence.

For example, students might translate a legal contract, ensuring that legal terminology
and formal tone are preserved while maintaining clarity. Alternatively, they might
work on advertisement slogans, where creativity and localization strategies come into

play.
Through role-playing scenarios, students experience:

. Deadline pressure: Simulating the real-time demands of translation projects.

. Client communication: Understanding client expectations and responding to
feedback.

« Specialized vocabulary acquisition: Learning how to navigate technical jargon
in various domains.

This hands-on approach helps students build confidence and develop a specialization,
which is crucial for future career opportunities.

Sight Translation and Consecutive Interpreting

While sight translation and consecutive interpreting are traditionally associated with
interpreter training, they are valuable tools for developing translation skills as well.
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These exercises improve fluency, accuracy, and the ability to think quickly under
pressure.

Sight Translation

In sight translation, students are given a written text and asked to translate it aloud in
real time, without prior preparation. This technique enhances:

« Comprehension speed: Translators must quickly grasp the main ideas.

« Decision-making skills: Choosing the best translation equivalent instantly.

« Pronunciation and delivery: Especially useful for professionals working in
media, diplomacy, or multilingual customer service.

For instance, students may practice sight translation with news articles, business
presentations, or emergency medical instructions, where accuracy and speed are
essential.

Conclusion

Effective translation teaching requires a balance between theoretical knowledge,
practical exercises, and technological integration. By combining these elements,
educators can prepare students for professional translation careers in a globalized world.
Future research should focus on innovative pedagogical approaches and the role of
artificial intelligence in translation training.
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AHHOTAIIUA

OxoHomuka 3amkHyToro Iukia (Circular Economy, CE) mnpexacraBisier co0oi
KOHIICTIIINIO, HAMPABIEHHYIO Ha Mepepab0TKy U MOBTOPHOE UCIIOIB30BAHUE PECYPCOB
JUIS1 COKpALIEHUS OTXO0/I0B 1 MUHUMM3ALIMK BO3JICHCTBUS HA OKPYXKAIOIIYIO Cpeay. JTa
MOJIeJIb Bce 00JIbIle MPUOOPETAET MOMYISIPHOCTD B rI100aIbHOM Y KOHOMHUKE KaK CI10c00
O0pBHOBI C UCTOIIIEHUEM TPUPOIHBIX PECYPCOB U 3arpsi3HeHneM. CTaThs pacCMaTpUBaeT
KJIFOYEBBIE MPUHLMUIMBI SKOHOMHUKH 3aMKHYTOTO IMKJA, €€ BIUSHHUE Ha pPAa3JIUYHbIC
OTpacCIy MPOMBIIIJIEHHOCTH U MPUMEPHI YCIEIIHBIX BHEAPEHUN B OM3HEC-TPAKTHUKY.
Taxoke 006cyxaat0Tcst poOIEeMbI U IEPCIIEKTUBBI MEPEX0/ia K MUPKYISIPHOU IKOHOMUKE
B MUPOBOW U POCCUNCKON YIKOHOMHUKE.

KiroueBbie cJjioBa: 53KOHOMHMKA 3aMKHYTOIO IIMKJIA, IepepadOTKa, MOBTOPHOE
HCIIOJIb30BaHUE, YCTOMUYMBOE Pa3BUTHE, IKOJIOTHUS, OTXO/IbI, pecypcodd(HEKTUBHOCTD.

1. BBenenue

CoBpeMeHHass SJKOHOMHUKA CTAJIKHUBACTCS C PSJIOM DKOJIOTHUYECCKUX U SKOHOMHYECKHX
BBI30BOB, CPEIM KOTOPBIX UCTOIICHUE MTPUPOIHBIX PECYPCOB, POCT OOBEMOB OTXOI0B U
YBEJIMYCHHUE 3arps3HEHUS OKPYXKAIOMIeH cpeabl. ITH MpoOJIeMbl TPeOYIOT TMOUCKa
HOBBIX MOJI€JI€i, CINOCOOHBIX COYEeTaTh YCTOWYMBOE pa3BUTHE C 3(PPEKTUBHBIM
MCIIOJIb30BaHUEM PECYpPCOB.

Opnum u3 HamboJee MepCreKTUBHBIX HANIPABICHUH SBIISIETCS] KOHLIETIUS SKOHOMUKHU
3aMKHYTOI'0 LMKJIA. B oTiauuyue OT TpaauLMOHHOW JIMHEMHONW JKOHOMMKH, KOTOpas
OCHOBBIBAETCSI Ha MOJENH «CAENAaTh-NPOIAaTh-BIOPOCUTE», YKOHOMHUKA 3aMKHYTOIO
LMKJIA CTPEMUTCS MAaKCHUMAaJbHO HCIOJIB30BaTh PECYpPChl, MUHUMHU3UPYsI OTXOIBI U
IIOBTOPHO MCIIOJIb3Ys MaT€pHUaJIbL.
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Ilenp naHHOM CTaTb — HUCCJEAOBATHh BIUSHUE 3KOHOMHMKHM 3aMKHYTOTO IIMKJA Ha
MIPOMBIIUICHHOCTh, BBISIBUTH €€ OCHOBHBIC IPEUMYIIECTBA W BBI3OBHI, a TaKKe
PacCMOTPETh MPUMEPHI YCIIEHTHBIX BHEPEHUM HA MPAKTHUKE.

2. le/IHIII/Il'[bI U 0COOEHHOCTH YIKOHOMHUKH 3AMKHYTOI'0 HHUKJIA
OcHoBHbIE IMPUHITUIIBI
DKOHOMUKA 3daMKHYTOI'O IUKJIa OCHOBAHA Ha HCCKOJIBKUX KIIHOYCBBIX ITPUHIOUNIIAX:

1. IIpoAyKTHI € AOJTUM CPOKOM CJIYKObI. DTO IPENOIaraeT co3aHue TOBapOB,
KOTOpBIE MOTYT OBbITh MCIOJIb30BaHbI JJIMTEIBHOE BpEMs, a B CIydae U3HOCA —
HoJyIeKaT nepepaboTKe WM BOCCTAHOBJICHHUIO.

2. IlepepadoTka M NMOBTOPHOE MCIOJb30BAHHE MATEPHAJIOB. DTO BKIIOYACT B
ce0s Tporecc BTOPUYHON MepepabOTKH ChIPphbS M MaTepHaOB, a TaKKe HX
MTOBTOPHOE UCIOJIb30BAaHUE B IPOU3BOICTBEHHBIX IIPOLIECCAX.

3. MunumMu3auusa oTXoA0B. B Moienn 5KOHOMUKH 3aMKHYTOTO ITUKJIa yAEIsIeTCs
0co00€ BHHMMaHHE CHHKEHHIO OOBEMOB OTXOJOB IyTEM HX NEpepadOTKH,
MTOBTOPHOT'O UCIOJIb30BAHUS U YTUIIU3ALIHH.

4. Ucnoab3oBaHue BO300HOBJIAseMBbIX pecypcoB. Ilpuopurer ormaercs
UCIOJIb30BaHUIO BO30OHOBIISIEMBIX U SKOJIOIMUECKH YUCTBIX PECYPCOB, KOTOPBIE
MOTYT OBITh IepepadOTaHbl U UCIOJIB30BAHbI CHOBA.

PoJsib vHHOBAaUI B YKOHOMHMKE 3AMKHYTOI0 HIUKJIA

BaxxHyto poib B yCHENIHOW peanu3aluyl KOHIICTIHH 3aMKHYTOTO ITMKJIA HIPAaIoT
MHHOBAITMOHHBIC TEXHOJOTHH. ITO KacaeTcs HE TOJbKO pa3pabOTKH HOBBIX CIIOCOOOB
nepepadOTKH MaTepUaJIOB, HO M BHEAPEHUS «YMHBIX» CUCTEM YIIPABJICHUS PECypCcaMH,
KOTOPBIC TTO3BOJIIOT OTCJICKUBATH KU3HEHHBIN UK MPOJYKTa OT MPOU3BOJICTBA 0
yrwmzanuu. Hampumep, mnpumenenue TexHosoruii uHTepHeTa Bemied (IoT) wu
HMCKYCCTBEHHOTO HHTEIIJIEKTa ITO3BOJISET co3daBaTh Ooiiee A((PEKTUBHBIC CHCTEMBI
COPTHUPOBKHU U TIEPEPabOTKH OTXOOB.

3. IIpyMeHeHne IKOHOMHUKHU 3aMKHYTOI0 IIUKJIA B PA3JIMYHBIX OTPACJIAX
IIpoMBIIIIICHHOCTH

B mpoMBINUIEHHOCTH KOHUENIUSI SKOHOMHUKH 3aMKHYTOTO IMKJIa pealu3yeTcs depes
VIIYYIIEHHE MPOIECCOB MEepepadOTKH M IMOBTOPHOIO HCIOIBb30BAHUS MATEPUAJIOB.
Hampumep, Takue oTpaciv, Kak METaUIyprus, XUMUYECKas MPOMBILIIEHHOCTD,
TEKCTWJIbHAsI U aBTOMOOWJIbHAS, BCE Yallle MCIOJIb3YIOT BTOPUYHBIE MaTepuaibl AJis
MPOU3BOJICTBA HOBBIX TOBApOB. DTOT MPOLIECC HE TOJIBKO CHUXKAET 3aTPaThl Ha ChIPbHE,
HO Y 3HAYUTEJIbHO YMEHBIIIAET YIJIEPOIHbIN Clie]l IPOU3BOICTBA.
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BHGPFGTHKa U CTPOUTECJILCTBO

B sHepreTuke pa3BUTHE UUPKYJISAPHOH HSKOHOMHKH CBSI3aHO C HCIOJIB30BaHUEM
BO300HOBJISIEMBIX HCTOYHHKOB YHEPIUM M MaKCUMaJIbHOW MepepadOTKONW OTXOMIOB.
Hampumep, B CTpOUTENBHONW OTpPACiIM KOHLENIHS 3aMKHYTOTO IIMKJIA MPOSBISAETCA B
BUJE HCIOJIb30BAaHUS MEpPEpadOTAHHBIX CTPOUTENIBHBIX MATEPUAIIOB U CO3JaHHUE
HHEProd(pPEeKTUBHBIX 3/1aHUH, KOTOpPbIE MOTYT OBITh IOJHOCTBIO IEepepadOTaHbl B
KOHLIE UX )KM3HEHHOTO IIUKJIA.

IMoTpeduTebCKIE TOBAPHI U YIIAKOBKA

Kommanuu B cdepe moTpeOUTENHCKMX TOBAapOB M YIAKOBKA AKTUBHO PAa3BUBAIOT
WHHOBAIMOHHBIE pEIICHUS, HaIpaBJICHHbIE HAa CHIDKEHHE OTXOJIOB YIAKOBKH,
nepepaboTKy IJIACTUKOBBIX M OyMakHBIX MarepuaioB. Bce Oonbliiee BHUMaHUE
yIENsAeTCd MCIOJIb30BAaHUIO TMepepadOTaHHBIX MaTEepPUaNOB JJisi MPOU3BOJICTBA
YIaKOBKH, UTO CITIOCOOCTBYET COKPAIICHUIO UCII0JIb30BAHUS IEPBUUHBIX PECYPCOB.

4. IlpenMyLiecTBa ¥ BbI30BbI IKOHOMHUKHU 3aMKHYTOI0 IIUKJIA
Ipenmyimecrsa
OCHOBHBIMH NPEUMYLIECTBAMHA SKOHOMUKH 3aMKHYTOT'O IIUKJIA SIBJISFOTCSL:

o CHMXeHue 3aBUCUMOCTH OT HEBO30OHOBIISIEMBIX PECYPCOB.

o CHmKeHue ypoBHS 3arpsi3HEHMS OKPYKaroLEN Cpelibl U OTXOI0B.

o OddexTuBHOE HUCHOIB30BAHUE PECYPCOB, UTO CHHXKAET IPOU3BOJICTBEHHBIE
U3JIEPKKHU.

o VYiy4unieHue UMHUKa KOMIIAHUN, KOTOPBIE AKTUBHO Y4aCTBYIOT B DKOJIOTHYECKU
YCTOMYUBBIX IIPOEKTAX.

Brn130BbBI

OpnHako nepexoa K MOJENIN 3aMKHYTOTO IIMKJIa CTAIKUBAETCS C PSAAOM BBI30BOB, CPEIU
KOTOPBIX:

o Bricokre HayanabHblE HWHBECTUIIMM B TMepepadaThIBAIONIUE TEXHOJIOTUU H
UH(DpaCTPyKTypy.

o HeoOxoguMoCTh CO31aHMSI HOBBIX 3aKOHOJATENBHBIX W 3IKOHOMHYECKHUX
MEXaHU3MOB JIJIsl IOJIEP>KKU NIEPEpadOTKU U TOBTOPHOTO MCIOJIb30BaHUSI.

o IIpobGrnembl ¢ KayecTBEHHOU TEepepadOTKON M BOCCTAHOBIECHHUEM MAaTEpHUAJIOB,
KOTOPBIE HE BCEr/Ia MOTYT ObITh UCIIOJIb30BAaHbI IOBTOPHO 0€3 MOTEPHU CBOWCTB.
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5. HepCHeKTHBbl Pa3BUTUA IKOHOMHKH 3AMKHYTOI'0 HHKJIa
I/IHTCFpaIlI/Iﬂ C THHOBAIIMOHHBIMH TE€XHOJIOTIUAMMU

Bynyiiiee 5KOHOMUKH 3aMKHYTOTO IIMKJIa CBSI3aHO C PA3BUTHUEM TEXHOJOTUH, TAKUX KaK
3D-neuath, OuomepepabOTKa OTXO/IOB, a TAaKXKe C BHEAPEHHUEM «YMHBIX» CHUCTEM
yIOpaBJICHUs] TPOU3BOJCTBEHHBIMU TIpolleCCaMM U IepepaboTKOW MaTepHualioB.
Brenpenne Takux TEXHOJOTHH IMO3BOJUT 3HAYMTEIIHBHO IMOBBICUTH d()PEKTUBHOCTH
MCIIOJIb30BAHUS PECYPCOB M YCKOPUTH IPOLIECC Mepexoia K HUPKYIIPHON IKOHOMHUKE.

MesKkayHApOAHbIH ONBIT M BO3MOKHOCTH 1151 Poccun

MupoBast mpakTHUKa MOKa3bIBAET, YTO SIKOHOMHUKA 3aMKHYTOTO ITUKJIA UMEET YCTICIITHBIC
IpUMephl BHEJPEHUS B TaKUX cTpaHax, kKak ['epmanus, [lIBerus u Hunepmanapl. Jls
Poccun, ¢ ee OrpoMHBIM MOTEHIUAIOM B MEPEepabOTKE OTXOJ0B M HMCHOJIb30BAHUU
BTOPUYHBIX MAaTEPHUAJIOB, CYIIECTBYET OTPOMHBIN MOTEHIMAN JJIs Mepexona K Oosee
YCTOMYHMBOM U pecypcocOeperaromieid MoJeIu SJKOHOMHUKH.

3axJjIroueHue

DOKOHOMHUKA 3aMKHYTOro UuKiIa sABIseTca 3((PEKTUBHON MOJENIbI0, CIOCOOHOM
paarKaIbHO U3MEHUTH MTOAXOIBI K IPOU3BOJICTBY M TOTPEOJICHHIO, YTO B CBOIO OUYEPEIb
MIPUHECET 3HAYUTEIbHBIE SKOJOTHIECKAE U SKOHOMUYECKHE BHITOBI. [lepexom k aTo
MOJIeTT TOTpeOyeT yCHIMW Ha BCEX YPOBHSIX — OT OWM3HECa M TOCYIapCTBEHHOTO
CEKTOpa 10 OOIIeCTBa B IeJIOM. TeM He MeHee, BHEAPCHHUE MPUHITUIIOB 3KOHOMHKHU
3aMKHYTOTO ITMKJIa YK€ CETOJHS MOXKET CIY)KHUTh BaXXHBIM IaroM B CO3JIaHUU
YCTOWYUBOTO Oy IyIIEro JJisi MUPOBOTO COOOIIECTRA.
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Abstract

In recent years, video games have increasingly demanded realistic and adaptive
character animations that can change depending on player actions and game conditions.
Traditional animation methods, such as motion capture (MoCap), provide high-quality
animations, but are limited in their ability to adapt to dynamic gaming situations. This
paper presents a system that integrates MoCap data with reinforcement learning (RL)
techniques to create adaptive animations that respond to real-time changes in the game
environment and player interactions. We propose a methodology where RL agents are
trained to optimize character animations based on the game context. Experimental
results demonstrate that this system significantly enhances interactivity and realism,
improving the overall gaming experience. In conclusion, we explore potential avenues
for future development to increase the versatility and performance of the proposed
algorithms.

Keywords: Motion Capture, Reinforcement Learning, Adaptive Animation, Video
Games, Real-time Animation, Al in Games, Game Characters, Dynamic Behavior
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Introduction

Character animation in video games has always been a crucial aspect of gameplay,
influencing how players perceive the game world. With the advancement of motion
capture (MoCap) technologies, it is now possible to create highly realistic animations
that replicate human movement. However, traditional MoCap-based animation systems
are limited by their static nature — animations do not adapt to player actions or changes
in the game world. To address this limitation, artificial intelligence (Al) and
reinforcement learning (RL) techniques have emerged as potential solutions to create
adaptive animations that can dynamically respond to in-game events, player behavior,
and environmental changes. This paper explores a system that combines MoCap and RL
to generate real-time adaptive character animations, thereby enhancing player
interaction and immersion in the game.

Problem and Research Goals

One of the primary challenges facing current animation systems in video games is the
lack of adaptability to dynamic gameplay scenarios. Traditional animation systems,
including those based on motion capture (MoCap), typically rely on pre-recorded or pre-
programmed sequences that are applied rigidly throughout the game. While MoCap data
captures human-like movements with high precision and realism, it does not offer the
flexibility needed for game characters to react to player actions or changing
environmental conditions in real-time. As a result, animations can appear stiff or
unresponsive, detracting from the overall immersion of the player experience.

In a modern gaming context, where player interactions and the game world can evolve
unpredictably, static animations can break the sense of continuity and engagement. For
example, if a player’s character moves through different terrains or engages in various
combat actions, traditional MoCap animations may fail to adapt seamlessly to the new
context, leading to jarring transitions or unnatural movements. This problem is
especially pronounced in action games, open-world environments, or simulations where
fluid and responsive character behavior is essential for maintaining immersion.

To overcome this limitation, the integration of adaptive systems that allow character
animations to change in real-time according to game dynamics is critical. Reinforcement
learning (RL), a subfield of machine learning, presents a promising solution. By
leveraging RL algorithms, it is possible to train Al agents that learn to adjust character
animations based on real-time player actions and the surrounding environment. This
would enable animations to evolve in a way that feels natural and responsive, enhancing
the interactivity and realism of the game world.

The goal of this research is to develop a novel system that combines MoCap data with
RL techniques to create adaptive animations that are capable of responding to real-time
changes in both the game environment and player input. Through this approach, the
system aims to not only enhance the quality of character movements but also provide a
deeper, more immersive experience for players.
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The research further seeks to evaluate the feasibility of this integrated system, testing its
performance in various gaming scenarios to determine its effectiveness in creating fluid,
dynamic, and contextually appropriate animations. The long-term objective is to create
a scalable framework that can be applied to different game genres, ensuring that adaptive
animations become a standard feature in future game development.

Methods

This study presents an innovative approach that combines the strengths of Motion
Capture (MoCap) technology with reinforcement learning (RL) algorithms to develop
adaptive character animations. The integration of these two techniques allows for the
creation of animations that not only maintain a high level of realism but also respond
dynamically to real-time changes in the game environment and player actions.

MoCap Data as the Foundation for Realistic Animations:

MoCap technology serves as the core method for capturing realistic human movements,
providing a high-fidelity representation of how characters should move within the game.
The data is collected from professional actors performing a wide range of actions,
including walking, running, jumping, and performing combat maneuvers. This data
provides the initial set of animations that form the base from which adaptive behaviors
are derived. However, while MoCap provides high-quality movements, it alone cannot
address the need for fluid, responsive animations in a dynamic gaming environment.

Reinforcement Learning for Real-Time Adaptation:

Reinforcement learning is employed to enhance the adaptability of these MoCap-
generated animations. In RL, an agent learns optimal behaviors through interaction with
an environment. The agent receives feedback in the form of rewards or penalties, which
it uses to refine its decisions and actions. In the context of game character animation,
the agent is trained to modify the pre-recorded MoCap animations according to the
game’s changing conditions and the player’s inputs. The key advantage of RL is its
ability to adjust animations based on both player behavior and environmental context,
such as changes in terrain, obstacles, or in-game events.

Training the Reinforcement Learning Agent:

The training process for the RL agent involves simulating a variety of gameplay
scenarios in which the character must perform different tasks. For example, the character
may be required to engage in combat with an enemy, navigate difficult terrain, or
perform complex movements in response to specific game mechanics, such as jumping
over a barrier or reacting to player commands. In each of these scenarios, the RL agent
Is tasked with adjusting the MoCap animations to suit the context of the action. The
agent’s performance is evaluated through a reward system: successful actions that result
in smooth, realistic animations are rewarded, while actions that lead to unnatural or jerky
movements are penalized. Over time, the agent learns to refine its animations and tailor
them to the specific needs of each scenario.
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Adapting to Player Actions and Environmental Changes:

One of the key aspects of this methodology is the agent's ability to respond in real-time
to player interactions. For instance, if a player directs the character to perform a specific
action, such as a quick dodge or an evasive maneuver, the RL agent adjusts the animation
accordingly. Similarly, if the game environment changes—for example, the character
transitions from running on a flat surface to navigating a slope—the RL agent modifies
the animation to account for these changes. The adaptability of the RL agent allows for
a seamless experience, as animations continuously evolve in response to both player
inputs and the dynamic game world.

Refining and Optimizing Animations:

The RL agent also faces the challenge of achieving smooth transitions between different
animation sequences. For example, moving from walking to running, or from a standing
position to jumping, requires careful blending of animations to avoid abrupt or disjointed
movements. To achieve this, the agent is trained to recognize the appropriate timing and
context for switching between animations. Additionally, the system is designed to
continuously optimize the transition mechanics, ensuring that the character’s
movements remain fluid and natural throughout the game.

The entire training process is designed to be iterative, with the agent being exposed to a
wide range of in-game scenarios and gradually improving its performance. As the agent
trains, it gains a better understanding of which animations are most appropriate for
different contexts, and it adapts the MoCap data to create more responsive and fluid
movements. The ultimate goal is to develop an agent capable of generating real-time
adaptive animations that enhance the overall realism and interactivity of the game world.

Results and Analysis

To evaluate the effectiveness of the proposed system, a series of experiments were
conducted within a controlled gaming environment to assess how well the integration of
MoCap data with reinforcement learning (RL) influenced the adaptability and realism
of character animations. These experiments were designed to compare the performance
of the adaptive animation system with traditional MoCap-based systems, which rely on
pre-recorded and fixed animation sequences.

Improvement in Animation Adaptability:

The results clearly demonstrated that characters using the adaptive animation system
exhibited a higher level of responsiveness to the changing game environment and player
actions. In scenarios where players performed various tasks, such as combat,
exploration, or interacting with in-game objects, the adaptive system was able to adjust
the character’s movements in real-time. For example, when a player directed a character
to perform a complex series of movements, such as dodging and counterattacking in
combat, the animation system seamlessly transitioned between actions, making the
character appear more fluid and natural.
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In contrast, characters using traditional MoCap animations often displayed rigid and
repetitive movements that did not account for the dynamic nature of the game world.

The adaptation of animations based on the real-time context of the game was particularly
evident in situations where the environment changed significantly, such as transitioning
from a smooth surface to rough terrain or responding to obstacles in the path. The
adaptive system successfully adjusted the character's gait, posture, and movement speed
to maintain a natural look. This improvement in adaptability was attributed to the ability
of the RL agent to learn optimal animation adjustments based on the environment and
player behavior, which traditional MoCap-based systems cannot replicate.

Player Experience and Immersion:

In terms of player experience, the adaptive animation system contributed to a noticeable
increase in immersion and engagement. Players reported that the dynamic character
movements created a more realistic and interactive game environment. The smooth
transitions and responsive animations made it easier for players to connect with the
characters and feel more involved in the game world. Players particularly appreciated
how the character animations reacted to their specific actions, such as performing a
quick dodge when an enemy attack was imminent or adapting to environmental changes
like climbing over obstacles. This level of responsiveness was not present in traditional
MoCap-based systems, which often produced a more static and predictable gameplay
experience.

Survey data and gameplay observations revealed that players found the adaptive
animation system more satisfying, particularly in fast-paced action sequences. The real-
time adaptation of animations based on player decisions and in-game events contributed
to a more immersive and fluid experience, leading to higher levels of satisfaction and
engagement.

Challenges in Achieving Smooth Transitions:

Despite the overall success of the adaptive animation system, certain challenges were
encountered during testing, particularly in the area of animation transitions. One of the
main difficulties was ensuring that transitions between different animation styles—such
as moving from walking to running, or from idle to jumping—remained smooth and
natural. In some cases, abrupt transitions were noticeable, especially when switching
between highly complex animations. This issue was more pronounced when the RL
agent was faced with unusual or unpredictable player actions, such as erratic movement
patterns or unexpected environmental interactions.

To address this, additional fine-tuning of the RL algorithms was necessary to improve
the system’s ability to recognize the best timing and context for transitioning between
animations. Further adjustments were also made to ensure that the blending of different
animation sequences was as seamless as possible, minimizing the occurrence of
unnatural or jarring transitions.
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Optimizing RL for Real-Time Performance:

Another challenge faced during the experiments was optimizing the RL algorithms for
real-time performance. While the RL system was able to adapt animations dynamically,
the computational demands of processing real-time input from the player and game
environment presented some performance issues, particularly on lower-end hardware.
As the system continued to learn and adjust animations during gameplay, the processing
time required for each animation update could lead to slight delays or latency in certain
high-paced situations. To overcome this, optimization techniques, such as reducing the
complexity of certain RL models and enhancing parallel processing capabilities, were
implemented to improve the responsiveness of the system without compromising its
ability to generate adaptive animations.

Despite these challenges, the overall results were promising, and the system
demonstrated a clear improvement in terms of animation quality and player engagement
compared to traditional MoCap-based animation systems.

Conclusions

The integration of MoCap technology and reinforcement learning for adaptive character
animation in video games represents an effective method for improving the quality and
interactivity of game characters. The system developed in this research enhances the
realism and responsiveness of character movements, creating a more dynamic and
engaging gaming experience. Further research is needed to refine RL algorithms,
Improve animation transitions, and optimize the system for real-time applications across
different game genres. This approach opens new possibilities for developing more
intelligent and adaptive game characters.
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AHHOTaIUA

N3meHeHne knmMaTa OKa3bIBA€T 3HAYUTEIIBHOE BO3JCHCTBHE HA PA3JIMYHBIE ACIICKTHI
HHPPACTPYKTYpHI, BKIIOYAsT AJICKTPOIHEPTETHUYECKUE CEeTH. B cTaThe paccMOTpeHbI
KJII04eBble (haKTOpbl M3MEHEHUs KJIMMaTa, KOTOpPbIe BIUAIOT Ha YCTOWYHMBOCTH
JDHEPreTUYECKUX CETEH, TaKU€ KaK 3KCTPEMaJbHbIC MOTOJHBIE SIBIICHUS, MOBBIIICHUE
TEMIIEpATypbl, H3MECHEHHWE pEXUMa OCAJAKOB U IMOBBIINICHUE YPOBHS MOpA.
OO6cyxaaroTcsi METOAbl aJanTallid U MOJIEPHMU3ALUU DHEPreTUUECKUX CHUCTEeM s
MOBBIIICHUS WX YCTOWYMBOCTA K KIMMAaTUYEeCKUM puckam. I[loguepkuBaercs
HEOOXOJIUMOCTh Pa3pabOTKU CTpaTervii, KOTOphble oOecrnedar HaJIeKHOCTh U
0€30IaCHOCTh JIEKTPOIHEPTrETUYECKUX CUCTEM B YCIOBUSX I100abHOTO MOTETICHHUS.

KiaroueBbie ci10Ba: U3MEHEHHE KIMMATa, YCTOWYMBOCTH DJHEPIETUYECKUX CETEW,
AKCTpEMasbHbIC TOTOJIHBIC SIBJICHUS, ajanTanus UHPPACTPYKTYpPbl, KIUMATUUYECKUE
PHUCKH.

1. BBeaenue

M3MmeHeHre KiuMaTa OKa3bIBaeT II0OAbHOE BO3JCHCTBUE HA Pa3IMYHbIE CEKTOpa
SKOHOMHUKH, BKJIKOYAas DHEPreTUYECKHH CEKTOp. OJIEKTPOIHEPreTUYECKHE CETH,
ABJISIFOIIUECS] BaKHOM 4acThio MHGPACTPYKTYpPbI, TOJABEPKEHBI PUCKaM, CBA3aHHBIM C
DKCTPEMaIbHBIMU IOTOJHBIMU SIBJICHUSIMU, TOBBIILIEHUEM TEMIIEPATYPBI U U3BMEHEHUEM
0CaJKOB. Ba)KHO y4MTBIBaTh 3TH MU3MEHEHUS NPU MPOCKTUPOBAHWH U DKCILTyaTallUH
HHEPreTUUECKUX CHUCTEM, YTOOBI OOECIIEUUTh UX YCTOWYMBOCTD U HA/I€KHOCTb.
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2. KiumaTuuyeckne u3MeHeHHsl ¥ UX BJIMsSIHHE HA IJCKTPOIHEPICTUHICCKUE CCTHU

W3MmeHeHus KiauMara CTAHOBSTCS Bce Oojiee OYEBUAHBIMH, M WX BIHMSHHE Ha
UHQPACTPYKTYpy, B TOM UYHCJIE€ Ha OJIIEKTPOIHEPTreTUUYECKHE CETH, CTAHOBUTCS
aKTyaJIbHOM Ipo0sieMo uist MHOTUX cTpaH. Hay4Hble nccnenoBaHus OKa3bIBatOT, UTO
JKCTPEMaJIbHBIC IIOIOJHBIC SIBJICHUS, CBSI3aHHBIC C KIMMAaTHUYECKUMH U3MEHEHHUSIMU,
CTaHOBATCA Bce 00Jiee YaCThIMU U MHTEHCUBHBIMU. DTO B CBOIO 0YEpE/b CYILIECTBEHHO
BIMSIET HA YCTOWYMBOCTD UM  pabOTOCIOCOOHOCTh HHEPreTHMUECKHUX  CHUCTEM.
DIEKTPOIHEPreTUUECKUE CETH OKa3bIBAIOTCS IO/ YIPO30M B CBS3M C ITOBBILICHUEM
TEMIIEPATyphl, U3MEHEHUEM OCAaJKOB, YAaCTBIMU yparaHaMH U IPYTUMH NPUPOIHBIMU
KaTtacTpodaMu, YTO MOKET IPUBECTU K COOSIM B SHEPTrOCHAOKEHUU U MOBPEXKICHUSIM

UHQGPACTPYKTYPBHL.

3KCTpeMaJ'IbeIe MOTO0JHBbIC ABJICHUA

DKCTpeMalIbHbIE TIOTOAHBIE SIBJICHUS, TAKHE KaK yparaHbl, TOPHAI0, CUJIBHBIE IITOPMBI,
METEJN U Tpajl, HAHOCST pa3pyLIUTENbHbIN yiepO 371eMEeHTaM dHEPreTUYECKUX CETEH.
VYparansl U TOPHAIO CIOCOOHBI HE TOJBKO Pa3pyLIUTh JIMHUU 3JEKTpONepenad, HO U
BBIBECTH U3 CTPOA MOJICTAHIIMH, TPAHC(POPMATOPHI, TEHEPATOPHBIE YCTAHOBKH U IPYTHE
KJIFOUEBbIE KOMIIOHEHTBI HHPPACTPYKTYpbl. CHIIbHBIE BETPA U CUIIBHBIE OCAJIKH TaKKe
MOTYT IIPUBECTHU K NAJCHUIO IEPEBHEB HA JIMHUU JIEKTPOIIEPEaay, YTO BHI3OBET OOPBIBBI
MIPOBOJIOB M, KaK CIJEICTBHE, OTKIIOUYEHHUS DJIEKTPOCHAOKEHHSI Ha 3HAYUTEIIbHbBIC
TEPPUTOPUH.

BoccranoBnenue noBpexIeHHBIX 00bEKTOB TpeOyeT 3HAUUTENbHBIX MaTepUAIbHBIX U
BPEMEHHBIX 3aTpaT, 4YTO NPHUBOAUT K JUIMTEJIBHBIM IE€pepblBaM B I0AA4e
ANIEKTPOSHEPTUHM W YBEJIMYEHHIO 3aTpaT Ha PEMOHT U BOCCTaHOBJICHHME ceTel. B
HEKOTOPBIX CIIy4asX MOBPEXICHHbIE OOBEKThI MOTYT BBIUTH M3 SKCILUIyaTalud Ha
JUINTEJIbHBIA CpPOK, 4YTO HapyllaeT HOPMallbHYI0 pabOTy BCEHl BSHEpPreTHYecKou
CUCTEMBI. B Takux cUTyalusx 3a4acTyro TpeOyercs MOOMIM3aIusl TONOJHUTEIbHBIX
peCypcoB, BKJIOYasi MPUBJICUYCHHUE CIELIMAIM3UPOBAHHBIX OpUTa] U TEXHUK, YTO TAKKE
YBEIMYMBAET HArpy3Ky Ha YIHEPreTUYECKUE KOMITAHHH.

IHoBblIeHHE TeMIIEepaTypPbl

['moGanibHOE MOBBIIIEHUE TEMIIEPATYPbl OKa3bIBAET MPSMOE BO3JECUCTBHE HAa padoOTy
ANEKTPUYECKUX  TPaHCPOpPMATOPOB, TEHEPATOPOB M  JAPYIMX  KOMIIOHEHTOB
AHEPreTUYECKUX CHCTEeM. bosee BhICOKME TeMIepaTypbl MOTYT IPUBECTH K MEPETPEBY
0o00OpyZ0BaHUsl, YTO CHUXaeT ero 3(Q(EKTUBHOCTh W YBEJIMYHUBAET BEPOATHOCTH
MOJIOMOK. DTO OCOOCHHO aKTyaJIbHO JUIsl CTapbIX 3HEPTOCUCTEM, TJI€ HEJOCTaTOUHAas
MOJIepHHU3aIUsl 000PYIOBAaHUSI M OTCYTCTBHE COBPEMEHHBIX TEXHOJIOTMHA OXJIaXKICHUS
CO3/aI0T AOMOJTHUTENIbHBIE PUCKHU.

Hist obecnieyeHusi CTaOUIIBHOM pabOThl JHEPreTUUYECKUX CHUCTEM B YCIOBUSX
MOBBIIICHUS] TEMIEPATYPbl TAKXKE YBEIMUYUBAETCA MOTPEOHOCTh B OXJIAXKIEHUHU, YTO
MOKET 3HAYUTEJIbHO TIOBBICUTH SHEPTE€TUYECKHE 3aTPATHI.
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B netnuit mepuoj, korjga Temmeparypa BO3AyXa JIOCTHUTAE€T PEKOPIHBIX 3HAUYECHHH,
noTpeOIeHUE DIEKTPOIHEPTUU BO3PACTAET, UTO MOXKET BBI3BATh MEPETrPY3Ky CETU U
PUBECTH K aBAPHUSIM.

Kpome Toro, uamMeHenue TeMnepaTypHbIX peKMMOB MOXKET MOBIUATh Ha pabOTy ceTei
B PErHMOHax C XOJOJHBIM KiuMaTtoMm. llpumepom ciyxaT ciaydau, KOrja pe3Kue
nepenaabl TeMmreparyp (HampuMmep, OT XOJOJHBIX 3UM JI0 TEIUIbIX BECEHHHUX JIHEMH)
MOTYT BBI3BATh MOBPEKACHUS JIMHUMA 3JIEKTPOIIepeay, CBsI3aHHbIE C PACIIUPEHUEM U
cKaTUeM MaTepHalioB. DTO OCOOEHHO Ba)KHO JJIsi CTAphIX U HE MOJEPHU3UPOBAHHBIX
CeTel, KOTOPhIC HE pACCUUTAHBI HA TAKWE U3MEHEHHUS.

HN3menenue peéxuMa 0CaaKkoB

N3meHeHue pexrMa OCalKOB, BKJIIOYAsh MHTCHCUBHBIC MOXK]M, 3aTSHKHbIC JIUBHU U
3aCyXH, TaK)K€ OKA3bIBACT CYIIECTBEHHOE BIHMSHUE HA pa0OTy YPHEPreTUUECKUX CUCTEM.
JInst TUAPOSIEKTPOCTAHIIMIT U3MEHEHHE YPOBHSI BOJOEMOB, BBI3BAHHOE MN3MEHEHUEM
peKrMa 0CaJKOB, MOXKET MPUBECTU K JACPUIIUTY BOJbI, HEOOXOAUMOMN JJI T€HEpALUU
AIEKTPOIHEPTUHU. 3aCyXH, KOTOpbIE CTaHOBATCA OoJjiee 4YacThIMU B YCJIOBHSX
100aJbHOTO TOTEIJICHUS, OTPAaHUYMBAIOT 3amachkl BOJbI B BOJOXPAHWIIUILAX, YTO
MOYET MPUBECTU K CHUKEHHUIO MOLTHOCTH THUAPOIIEKTPOCTAHIINMN.

C npyroil CTOpOHBI, UHTEHCUBHBIE JOKIU U JIMBHU MOTYT BbI3BaTh HABOJHEHMS, YTO
BEJIET K MOBPEXKICHUIO HH(PPACTPYKTYpPBI, BKIHOUAsI JAMOBI, IIUTFO3bI U 3JIEKTPOCTAHIIHH.
HaBonHeHus: MOTYT 3aTONUTH MOACTAHIIUH, YTO MPUBOJIUT K KOPOTKUM 3aMBbIKAHUSM H
HNOBPEXACHUAM TpaHchopmaTtopoB. V3MeHEeHUs B ypOBHE BOJbI TaKXKe BIUSAIOT Ha
UHQPaCTPYKTYpPY BOJOCHAOXKEHUS U OXJIAXKJEHUS TEIUIOBBIX 3JIEKTPOCTAHLUMN, 4YTO
MOKET CHU3UTh UX 3(PPEKTUBHOCTH U BbI3BATh aBAPUITHBIE CUTYAIUU.

IloBbIlLIEHHE YPOBHS MOPS

JIsist puOPEKHBIX DIEKTPOCTAHIIMI TIOBBIIIEHUE YPOBHSA MOPS MPEICTaBIAECT COOOM
HETOCPEACTBEHHYIO yrpo3y. CTpeMHUTENIbHOE TMOBBIIIEHUE YPOBHS OKEAaHOB B
pe3yJibTaTe TasHUS JEAHUKOB U PACIIMPEHHUS BOJBI M3-3a IMOBBILIEHUS TEMIEPATyPhI
MOYET IPUBECTH K 3aTOTUICHUIO MPUOPEKHBIX TEPPUTOPHUIA, HA KOTOPHIX PACTIONOKEHBI
KJIFOYEBBIE DJIEMEHThl HH(PPACTPYKTYpPhl — 3JEKTPOCTAHIIMHU, TpaHCHOpMaTOpHBIE
MOJICTAHIIMM, paclpelenTeNbHble ceTH. B ciydae 3aTorieHus oOOpyJdOBaHUS OHO
MOKET BBIMTU U3 CTPOSI, UTO MPUBEACT K ATUTEIHHBIM MEPEOOsSIM B DHEPTrOCHAOKEHHUH.

[IpubpexxHbie pernoHbl, OCOOEHHO B HU3MEHHBIX paillOHax, CTAHOBSTCS Bce Ooliee
VS3BUMBIMH K IITOPMOBBIM HABOJHEHUSAM U OypsM, 4YTO MOXET TMPUBECTU K
Pa3pyIICHUIO YSHEPTETHUECKOM HHAPACTPYKTYPHL. AanTaIus TaKuX 00bEKTOB TpeOyeT
MPUMEHEHUS TEXHOJOTUW 3alllUThl OT HABOJHEHUMN, TAaKUX KaK CTPOHUTEIIbCTBO
3aIIUTHBIX JaMO W YKpeIuieHHe OeperoB, 4To TPeOyeT 3HAUYUTEIbHBIX WHBECTUIIUN U
TJIAHUPOBAHMSI.
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3. MeToabl aganTamuu ANICKTPOIHECPI€TUHICCKUX ceTeill K U3MEeHEeHHUSIM KJIMMAaTa

JIns TNOBBIIEHHS YCTOWYHMBOCTH DJEKTPOIHEPIETUYECKUX CETEM B  YCIOBUAX
M3MEHEHUH KIMMaTa He0OX0AMMO pa3zpaboTaTh U BHEIPUTh KOMIUIEKC alallTallMOHHBIX
MEp, HAIpPABJICHHBIX Ha YJY4YIICHWE HAJIEKHOCTH M YCTOWYUBOCTH DHEPIrETUYECKUX
CUCTEM. ApjanTtanus [IOJDKHA OXBaThIBaTh KAK MOJCPHM3ALMIO CYLIECTBYIOLIEH
UHPPACTPYKTYpPBI, TAK U BHEJPEHUE HOBBIX TEXHOJOTUI U METOJIOB YIIPABJICHUS, UYTO
MO3BOJIUT MUHUMHU3UPOBATH PUCKU U MOBBICUTH 3(P(PEKTUBHOCTh pabOTHI B yCIOBUSIX
IKCTPEMAIbHBIX KIMMAaTUYECKUX YCIOBUM.

Mopepuausauusi UHQPACTPYKTYPbI

MopepHu3aiusi CyHIIECTBYIOUIUX SJEKTPOCETE M TI'e€HEPaIlMOHHBIX MOITHOCTEH —
BOXHEHUIIMI Iar JJig TOBBIINICHUS YCTOWYMBOCTH K HU3MEHEHHMSIM KiIMMaTa. JTa
MOJIEpHU3AIIUS BKIIOYAET B €0l HECKOJBKO KITIOUEBBIX MEPOTPUSITUH:

o YcwieHue KOHCTPyKHuWii. JIMHMM »3yeKTpornepenad U TpaHC(HOpPMATOPHBIE
MOJICTAHIIMKM JOJDKHBI OBITh YCHIICHBI, YTOOBI BBLAEPKUBATh IKCTPEMaJIbHBIC
IIOTOJTHBIE YCJIOBHs, TAKME KAaK CWIbHBIE IITOPMBI, yparaHbl MU TOPHAIO. IJTO
MOXET BKJIIOYaTh YCHJIEHHME ONOp IJs MNPEJOTBPAIICHHUS OOpYLICHUS WU
IIOBPEXKIACHUN OT CUIBHBIX BETPOB U U3MEHEHUN TEMIIEPATYD.

o VYiydlleHHe 3aIUUTHI OT JKCTPEMAJIbHBIX NOTOJHBIX sABJIECHUH. IH)XeHephl
JOJDKHBI IIPEyCMaTpUBaTh YJIYYLICHHBIE CUCTEMBI 3allUThl OT BO3ACHUCTBUSA
CUJIBHBIX OCAaJKOB, CHETa, a TAaK)Ke OT BBICOKHMX TeMIiieparyp. Hanpumep, moryt
ObITh NPUMEHEHbl AHTUKOPPO3UNHBIE MOKPBITHS i1 OOOpYyIOBaHUS, YTOOBI
IIPEAOTBPATUTD Pa3pyLICHUE MATEPUAIIOB B YCIOBUAX IOBBILIEHHON BJIAXKHOCTU
U DKCTPEMAJIBHBIX TEMIIEPATYD.

o MHcnouab3oBaHHe YCTOMYHMBBIX MaTepHaJioB. BaxHo wucnonb3oBaTh OoJee
MIPOYHbIE U JIOJITOBEYHBIE MATEpHUaJbl JUIsl CTPOMTENHCTBA HOBBIX OOBEKTOB U
MOJEPHU3AIMN CYLIECTBYIOIIMX. OTO MOXKET BKJIKOYATh HCIOJIb30BAHUE
KOMITO3UTHBIX MaTEPHAIIOB, KOTOPbIE 00JI€€ YCTOMUMBBI K BO3/IEHCTBUIO CUIIBHBIX
BETPOB, BBICOKMX TEMIIEpaTyp U JAPYrux KIUMaTHueckux ¢aktopoB. Takxke
Ba)XHO TMOBBINIATH CTAaHAAPTHI ISl TPOBOJOB, TPAaHCHOPMATOPOB U JPYroro
00opy10BaHusl, YTOOBI OBBICUTh UX YCTOMYMBOCTB K MEPETrpy3KaM U BHEIIHUM
BO3JICUCTBHUSIM.

Hcnosb30BaHne BO300HOBIsIEMbIX HCTOYHUKOB IHEPIrumn

I/IHTerpaLII/IH BO300HOB/IIEMBIX HCTOYHHKOB OHCPIruM, TAaKHX KaK COJIHCUHBIC U
BCTPOBBIC JJICKTPOCTAHINUH, B DHCPICTHYCCKYIO CCThb MOXKCET CYIICCTBCHHO CHH3UTH
3aBUCUMOCTDb OT TpaAUIIMOHHBIX, Ooiee YA3BHUMBIX SHCPICTUUCCKUX CUCTCM, KOTOPLIC
qacToO MOABCPIKCHBI PUCKAaM, CBA3aHHBIM C KSMCHCHUCM KJIMMATa. TO TO3BOJINT:

o JluBepcH(PUUUPOBATHL HCTOYHUKH DJHEPruH. BKIIOUYEHUME COJHEYHBIX U
BETPOBBIX CTAHIMU B JHEPIETUUYECKYIO CETh 1a€T BO3MOKHOCTb KOMIIEHCUPOBATh
CHW)KEHUE MOLIHOCTEN TPAIULIMOHHBIX DJIEKTPOCTAHIUI B YCIOBUAX IPUPOIHBIX
KaTacTpo( WM S3KCTpEeMaJIbHBIX TEMIEPaTyp.
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HpI/I OTOM TaKHMC€ HMCTOYHHMKHM OHCPruM, KaK COJIHCUHBIC IIaHCIIM U
BCTPOICHCPATOPBI, MOT'YT pa60TaTI> IIPpH PA3JIMIHBbIX KIIMMATHYCCKHUX YCJIIOBUAX,
yiydiaas T'HOKOCTh CHCTEMBI.

CHuxkeHue BO3JeHCTBMS Ha OKpy:kKamoumyw cpeay. Hcnonbs3oBaHue
BO300OHOBJISIEMBIX HMCTOYHUKOB HSHEPIUU CHHUKAET YIJIEPOJHBIE BBIOPOCH U
nomoraer B 0opb0e C MIO0aNbHBIM MOTEIJIEHHEM. JTO TaKXe CIOCOOCTBYET
CHUKEHUIO HArpy3KU Ha TPAJULMOHHBIE YHEPrOreHEPUPYIOIINE MOLTHOCTH, YTO
CHUKAET PUCK aBapHil B Cllydae SKCTPEMaJIbHbBIX MMOTOJIHBIX YCIOBHMA.

MecTHoe 3HeprocHad:kenme. lVicnonb3oBaHue pacnpeeeHHbBIX HCTOYHUKOB
SHEPTUU TO3BOJSET TOBBICUTH YCTOWYMBOCTH CETEH, CHUXasi BEPOSTHOCTDH
MAacCCOBBIX OTKJIIOYEHHUH, TOCKOIbKY KaXIBbIH HCTOYHMK MOXET padoTaTh
HE3aBUCUMO, 00€CIIeunBasi SJHEPrOCHAOKEHHUE JaXKe B YCIOBHUSAX MOBPEXKICHUN
[EHTPAJIbHBIX JIMHUH.

YupasjieHue cipocoM U XpaHeHHe IHePrum

Pa3Butne TexHONOrHUI ynpaBiIeHUsI CIIPOCOM U CO3/IaHUE CUCTEM HAKOIUIEHUS YHEPTUU
SBJISIETCS Ba)XXHBIM AaCMHEKTOM aJalTallMk CEeTe K KIMMATHUYECKUM HW3MEHECHUSIM.
VYrpaBiieHre CopocoM BKIIOYAET B €€0sl METOMAbI, MO3BOJISIIONINE ONTUMHU3UPOBATH
MOTPEOJICHUE DJIEKTPOIHEPTUUA B MUKOBBIE MOMEHTHI, YTO CIOCOOCTBYET CHM)KEHUIO
Harpy3Ku Ha CETH U MOBBIIICHUIO UX CTAOUILHOCTH.

YnpapjieHue  COpPoOCOM  TO3BOJIAET  IEPEHANPABIATh  HCIOIb30BAHUE
AIIEKTPOIHEPTUH B IEPUOJIbI HU3KOM Harpy3Ku, TAKMM 00pa30M CHIDKAsI HATPy3Ky
B Yachl UK. DTO MOXKET BKJIIOYATh BHEJAPEHHUE CMapT-METPOB, KOTOPHIE MTO3BOJIAT
NOTPEOUTENSIM CIEUTh 32 CBOUM MOTPEOJICHHUEM U KOPPEKTHUPOBATH €ro B
peaJlbHOM BPEMEHHU.

CucreMbl XpaHEHUsI JHEPrUU CTAHOBATCS HEOTHEMJIEMOW  YaCThIO
COBPEMEHHBIX DHEPTETHYCCKUX CUCTEM. TaKWe CHCTEMBI, KaKk aKKyMYJISITOPHBIE
Oataped WM TUIPOAKKYMYJIUPYIOIIUE CTAHIIMH, MOTYT aKKyMyJHPOBAaTh
SHEPTUIO B TIEPHOIBI H30BITOYHOTO MPOM3BOICTBA (HAIIPUMED, B COTHCUHBIE WIIH
BETPEHBIC THU) M MPEIAOCTABIIATh €€ B MMKOBBIC MOMEHTBI, KOT/Ia IMOTpeOIeHNe
ANIEKTPOIHEPTUH 3HAYUTEIHHO BO3pACTAaeT. IDTO IMOMOTAET CrJIaJAWTh ITUKU
NOTPeOJICHUST U TOBBICUTH THOKOCTh CHCTEMBI, Jiefiasi ee 0oyiee yCTOWYMBOM K
KOJIe0aHUsIM B DHEPrOCHAOKEHHUH.

IIporuo3upoBaHue U MOHUTOPUHT

Jist abpexTUBHOTO yNpaBieHUs PUCKaMU, CBA3AHHBIMH C M3MEHEHHEM KJIMMaTa,
HEOOXOJAMMBI CUCTEMbl MOHHTOPHUHTA W TMPOTHO3UPOBAHUS KIUMATUYECKUX PHUCKOB,
KOTOPBIE TIOMOTYT OTIEPAaTUBHO PEarupoBaTh HA U3MEHEHUSI U TIPEIOTBpaIiaTh COOEB B
paboTe PHEPTrOCUCTEM.

IIporno3upoBanue KJIMMATHYECKUX COOBITHIl IMO3BOJISIET 3a0JIarOBPEMEHHO

BBISIBJISITh IOTEHIIMAIBHBIE YIPO3bl, TAKUE KaK CUJIbHBIE IITOPMBI, YparaHbl UIU

JUIUTENIbHBIE 3aCyXW, M TMPUHUMATh MEphl JUIsl 3alIUThl HUHQPACTPYKTYPHI.
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IIporHO3bl Takke MOMOrarT IUIAHUPOBATh JOINOJIHUTENBHBIE PECypchl U
TEXHUKY, HEOOXOANMBIE JJIs1 PEarupOBaHus Ha Ype3BbIlUaliHbIe CUTYAIINH.

o Cucrembl MOHUTOPHMHIa OOECHEYHMBAIOT KPYIJIOCYTOUHOE OTCIICKUBAHHE
COCTOSIHUSI KPUTHYECKHX OOBEKTOB SHEPreTHUYEeCKOW HH(PACTPYKTYphI, TaKUX
KaK JIMHUW 3JIEKTporepesad, MOJCTaHIMH, T€HEpaTopbl M TPaHC(HOPMATOPHI.
Hcnonp3oBanne natdukoB U 10T-yCTpOHWCTB ITOMOTaeT ONEPATUBHO BBISBIATH
ITOTEHIHAJIbHBIE HEUCIIPABHOCTU U MOBPEKICHHUS, YTO MTO3BOJIAET 3HAYNUTEIBHO
CHU3HTH BpEMsI IPOCTOS U YCKOPUTH BOCCTAHOBIICHUE TOCIIE aBAPUI.

o AHaIU3 JaHHBIX M MCKYCCTBEHHBIH MHTEJIEKT II03BOJIIIOT IPEICKA3bIBATH
BEPOSATHBbIE U3MEHEHUSI B paOOTE CETH U ONTUMHU3UPOBATH €€ padOTy B YCIOBUSX
DKCTPEMAJIbHBIX IOTOJAHBIX SBJICHUHA. B YacTHOCTH, C IIOMOIIBIO aHaIU3a
OOJBIIMX J@HHBIX MOYKHO MOJEIUPOBAaTh IIOBEIEHUE CETH B Pa3HbIX
KJIMMaTUYECKUX YCJIOBUAX M IIPOTHO3UPOBATH ITOCIEACTBUS TAKUX W3MEHEHUM
U1 00€ecIIeYeHNs HaJe)KHOCTH.

4. 3akiaoyenue

N3meHenue knumaTta TMpeACTaBIseT COOOW BaxHBIM (akTop, BIMSIONIMN Ha
YCTOMYMBOCTh  JJIEKTPOIHEPIreTUUECKUX  CeTel. Ajanrtanusi SHEPreTUYecKOu
UHOPACTPYKTYpPhl K KIMMATHYECKUM pPHCKaM TpeOyeT KOMIUIEKCHOTO TMOAX0/a,
BKJIIOUYAIONIETO MOJICPHHM3ALIMIO, KCIOJIb30BAHUE BO30OHOBISIEMBIX HCTOYHUKOB
SHEPI'UU U YIyUIlIeHHE CUCTEM YIPaBICHUS U MOHUTOpUHTA. Pa3paboTka r(h ek TUBHBIX
cTpaTeruii aganTanuyd OOECIEYUT HAJEKHOCTh M 0€30MaCHOCTh SHEProCHAOXKEHUS B
YCIIOBUSAX TJIOOQIBHBIX KIMMATHYECKUX U3MEHEHUH.
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HAHOTEXHOJIOT'UM B BOPLBE C 3AT'PSI3HEHUEM OKPYKAIOIIEN
CPE/JbI: HOBBIE IMTOAXO/1bI U ITEPCIIEKTHUBbBI

JAvmutpueBa Bukropusi AjieKCaHApPOBHA

[IpenonaBarenp, kadeapa SKOJIOTUU U OXPaHbl OKpY>Karolen cpeabl, MockoBCKHi
rOCyJ1IapCTBEHHBIN YHUBEPCUTET

r. Mocksa, Poccus

Ky3nenosa Upuna CepreeBna

CryneHT, gakynpTeT 3Kojg0rudeckoro Monutopunra, Cankr-IlerepOyprexuit
rOCYIapCTBEHHBIN YHUBEPCUTET

r. Cankr-IlerepOypr, Poccus

AHHOTAIIUA

COBpGMGHHBIG HaHOTCXHOJIOTHU IIPCACTABIIAIOT coOoi HepCHGKTHBHBIﬁ HHCTPYMCHT B
6opb6e C 3arpA3HCHUCM Opr}KaI-OIHCﬁ Cpcanl, IIpcaiiarasid MHHOBAIITMOHHBIC PCIICHUA
HJI1 OYUCTKH BOABI, BO3YXd U IIOYBBI OT TOKCHUYHBIX BCIICCTB U 3aI'PA3HAIOINX YdCTHII.
B cratbse PaCCMOTPCHBI OCHOBHBIC IIPHHIMUIIBI HCIIOJIB30BAHHA HAHOMATCPHUAJIOB B
OKOJIOTHMH, BKJIIOYasaA HX CIIOCOOHOCTh aI[C0p61/IpOBaTI> 3arpA3HAIOIINC BCIICCTBA,
yiaydmaTtb MCTOAbI OYHMCTKH M BOCCTAHOBJICHHUC 3SKOCHCTCM. Taxxe O6CY)KI[31'OTC§I
IICPCIICKTUBLI W BBI3OBLI, CBA3dHHBIC C IIHMPOKHM BHCIAPCHUCM HAHOTEXHOJIOTUM B
9KOJOTHMYCCKHUC IIPOUCCChI U UX INOTCHIHAJIbHBIC PUCKH.

KiloueBble  cj0Ba: HAHOTEXHOJIOTMM, 3arpsA3HEHHE  OKpPY)KAIOIIEH  Cpenbl,
HaHOMAaTepHaJIbl, SKOJIOTHsI, OUNCTKA BOABI, a1COPOLHS, BOCCTAHOBIIEHUE YKOCUCTEM.

1. BBenenue

3arpsi3HEHUE OKPYIKAIOMICH CPEebl SIBISICTCS OJHOW W3 TJABHBIX YIPO3 JJIS 370POBbS
YeJIOBeKa M DKOCHUCTEM IUIaHEThl. B TociemHue AecATWICTHS HAyYHBIH TpOTrpecc
MPUBEJI K TIOSBJIICHHIO HOBBIX TEXHOJIOTHH, CIOCOOHBIX A()PEKTUBHO OOpPOTHCS C
3arps3HEHHEM, BKIIOYas HAHOTEXHOJOTHH. Vcmosib30BaHWE HaHOMAaTEPHAJIOB
MTO3BOJIIET HE TOJBKO 3(P(HEKTUBHO OYMINIATH 3arpsA3HEHHBIC CPEIbl, HO M YJIydIlaTh
METO bl MOHUTOPHHTA M BOCCTAHOBJICHHUS YKOCHCTEM.

HaHOTeXHONOrMM OTKpPBIBAIOT HOBBIE TOPU3OHTHI [JIsl CO3JAaHUSI MaTEpPUATIOB C
YHUKAJIbHBIMU CBOMCTBaMH, KOTOPbIE MOTYT OBbITh MCIOJIB30BAHbI JIJI OYUCTKH BOJIBI,
BO3/lyXa U TIOYBBI. DTU MaTepualbl 00J1aJal0T BEICOKON PEaKIIMOHHON CIIOCOOHOCTHIO U
OOJBIION MOBEPXHOCTBHIO Uil aCOpOLMU 3arpsi3HAIONIMX BEUIECTB, UTO JIEJAET UX
0Cc00eHHO 3(PPEKTUBHBIMU B SKOJIOTHUYECKOM MPAKTHKE.
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2. OCHOBBI HAHOTEXHOJIOTHIl U UX IPUMEHEHNeE B IKOJIOT UM
Y10 TaK0Ee HAHOTEXHOJIOT MU ?

HanoTtexHonoruun BKIIOYAIOT B ceOs pa3pabOTKM M HUCIHOJIb30BAaHUE MAaTEpHANIOB,
YCTPOMCTB U CUCTEM, KOTOpPbIE UMEIOT pa3Mephl B 1uarnaszone oT 1 10 100 HaHoMeTpoB.
Ha sToM ypoBHE BellecTBa HAUMHAIOT MPOSIBIATh YHUKAIbHBIE (PU3UKO-XUMHUUYECKHE
CBOMCTBA, TAKME KAaK BHICOKAs aKTUBHOCTb U BBICOKAs y/I€JIbHASI TOBEPXHOCTh, KOTOPHIE
MO>KHO UCIIOJIb30BaTh B AKOJIOTMYECKUX LIEIISX.

HanomartepuaJjibl B 60pb0e ¢ 3arpsi3HeHUeM

Hanomatepuainpl, Takue Kak yriepoiHble HAaHOTPYOKH, HAaHOYACTHUIIBI 30JI0Ta, cepedpa
U OKCHJIOB METAJUIOB, 00JIaal0T YHUKAIBHOM CIIOCOOHOCTRIO K acopOInu, KaTaau3a,
a TAK)K€ PEaKTUBHOCTH. VX UCIOIb30BaHUE TO3BOJISIET OUMIIATH 3arPSI3HEHHBIEC BOJIBI U
BO3MIyXa OT TSKEJIBIX METAJIOB, HEQTEXUMUUCCKUX 3arPS3HUTEIICH U OPraHUYECKUX
COCJIMHCHMH.

OngHuM W3 TPUMEPOB SIBJISETCS MCIOJIb30BAHME HAHOYACTHUI[ cepedpa B cHUCTEMax
OUMCTKH BOJIbI, Onarojgapsi WX aHTUMUKPOOHBIM cBoWcTBaM. Takke aKTHBHO
MCCIIEYIOTCSI HAHOYACTHIIBI YKeJe3a ISl yIaJICHHs] 3arPSI3HSIONINX BEILIECTB, TAKUX KaK
XJIOPOPTaHUYECKUE COCTUHEHHUS.

3. IlpyuMeHeHUEe HAHOTEXHOJIOTHII B OYHUCTKE BO/bI

OnHolt 13 Haubosiee yCHEIIHBIX OOJIacTell MPUMEHEHHs] HAaHOTEXHOJOTMH SIBISETCS
ouucTKa Bojbl. HaHOMaTepuasbl mo3BOSIIOT 3P (PEKTUBHO YAAIATH TSXKENbIe METAILIbI,
NECTULM/IbI, HEPTEXUMUKATBl U OpPraHUYECKUE 3arps3HUTENM M3 BOJBI, YTO
TpaJMLMOHHBIE METOJbl OYUCTKH C/ENaTh HE MOTYT WJIHU JIE€Jat0T 3TO HEJIOCTAaTOYHO
3¢ dexTuBHO.

Hanopuiabrpanus

HanodunsTparus npeacrapiseT coboii mporecce, Mpu KOTOPOM Yepe3 HaHOIOPHUCTHIC
MeMOpaHbl PUIBTPYIOTCS 3arPA3HUTEIN. DTOT METOJI TI03BOJIsAET 3P (HEKTUBHO OTACIIATH
3arpsi3HEHHBIC BEIIECTBA, TAKHME KaK COJIM, MOHBI TSHKEIBIX METAJIJIOB M OPTaHUYCCKUE
BEIIIECTBA, OT YHUCTON BOABI. [IpuMeHEeHHE HaHOMATEPHUAIOB B MeMOpaHaxX (UILTPOB
yIIy4IIaeT uX MPOHUIIAEMOCTh U JOJTOBEYHOCTH, UTO JEJIaeT MPOIECC OYMCTKH BOIBI
6omee 2pHEeKTUBHBIM.

AncopOouus 3arps3HAIIMX BelleCTB

Hanomartepuainbl, Takve Kak HaHOYACTHIIbl YIJIEpOAda, MOTYT HCIOJb30BaThCA s
aacopOmuu 3arpsizHuTeneil. VX BblcOKas TMOBEPXHOCTh MO3BOJIAET A(HPEKTUBHO
yAEPKUBATh TOKCUYHBIEC BELIECTBA, TAKUE KAK METAHOJI, PEHOJI U JaKe pauOaKTUBHBIC
AJIEMEHTBI.
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4. IlpuMeHeHUEe HAHOTEXHOJIOTHI B 0UYNCTKE BO31yXa

3arps3HeHue BO3yXa TOKCHYHBIMH BEIIECTBAMH, TAKUMU KaK OKCHJIbI a30Ta, JHOKCH]T
Cepbl W YTJCPOJHBIC COCIUHEHUS, SBISCTCS OJHOM W3 OCHOBHBIX DKOJIOTHYECKUX
npo6seM. HaHOTEXHOIOTHH MpeAIaraloT HECKOJIBKO METOZI0B OOPHOBI € 3arpsi3HEHIEM
BO3/TyXa.

Hanoxkaranuzaropsl

HaHokaranu3aTtopsl, Takhue Kak HAHOYACTULBI 30JI0Ta, MEIM U OKCHJOB METAJUIOB,
UCTIOJIb3YIOTCS ISl yCKOPEHUS peaKIIMU HEUTpanu3aliy 3arps3Haomux seniects. OHu
CIIOCOOHBI pa3jiaraTb TOKCHUYHBIE Ta3bl, TAKUE KaK yrapHbId ra3, OKCHJIbI a30Ta M
yIJIEBOAOPO/IbI, Ha OE3BpEIHbIE BEILIECTBA.

HanopuiabTpsbl 1J151 0YMCTKHA BO3AyXa

HaHo(unbeTpbl ¢ HCHOIB30BAHUEM HAHOMATEPUATIOB MOTYT 3(PPEKTUBHO (PUIBTPOBATH
TOKCUYHBIE BEIIECTBA U3 BO3Ayxa. lakue (UIbTPbl AaKTHUBHO HCHOJB3YIOTCS s
OYMCTKM BO3[lyXa B IPOMBILIUIEHHBIX 30HAX W TIOpoAax C BBICOKMMH YPOBHSMH
3arpsi3HEHHUS.

5. IIpo0JieMbl ¥ BbI30BbI BHEAPEHUSA HAHOTEXHOJIOTHH

Hecmotpss Ha OousblIONM MOTEHIMAT HAHOTEXHOJIOTUH B 3KOJOTMYECKOH cdepe,
CYLIECTBYIOT HECKOJIBKO IIPO0OJIEM, C KOTOPBIMU CTAJIKUBAETCS UX IIMPOKOE BHEAPEHUE.
Bo-niepBbIX, MPOW3BOJACTBO M HCIOJb30BAaHUE HAHOMATEPUAJIOB MOTYT OBITh
JOPOrOCTOSAIIMMY, YTO OIPAHUYMBACT HUX JOCTYNHOCTb JUI MajblX U CPEAHUX
MPEAIPUATHN.

Bo-BTOphIX, CylIecTByeT MOTPEOHOCTh B CO3JaHUM CTAHAAPTOB OE30MACHOCTH MpH
WCIIOJB30BaHMM HaHOMAaTepuasioB. HekoTopele HAHOYACTUIIBI MOTYT OBITh TOKCHYHBI
JUTS1 )KUBBIX OPTraHU3MOB, UTO TPEOYET MPOBECHHUS TIIATEIbHBIX UCCIEI0BAHUM HA BCEX
ATamax ux MpPUMEHEHUSI.

6. IlepcniekTUBBI pPa3BUTUS HAHOTEXHOJIOTHIl B IKOJIOTUH

[lepcriekTBBI  UCIHOJIL30BAHUSI HAHOTEXHOJOTHM B OOpp0e ¢ 3arps3HEHUEM
OKPYXarOIIEH CPeabl Ype3BbIYaHO UPOKHU. C pa3BUTUEM TEXHOJOTUN U CHUKECHUEM
CTOMMOCTH  TPOM3BOJICTBA HAHOMATEPHUAJIOB, MOXHO OXHJIATh JalIbHEHIIEe
pPacIpOCTPaHEHUE ITUX TEXHOJIOTUHM B SKOJIOTUYECKUX MTPOLIECCAX.

Taxoke cymiecTByeT MOTEHIMAN Uil pa3pabOTKM HOBBIX SKOJOTUYECKH O€30MacHBIX
HaHOMATEPUAJIOB, KOTOpPbIE OYAYT HE TONIBKO 3P(HEKTUBHBIMU, HO U OE30MACHBIMH TSI
3I0POBbSI UEJIOBEKA U HIKOCHUCTEM.
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3akJIrouyeHue

HaHnoTexHonmornn mpeACTaBisSIOT COOOM MOIMHBIA WHCTPYMEHT B Oopbbe ¢
3arpsi3HEHUEM OKPY KaroIIel cpeibl, npeiaras 3 ()EeKTUBHBIE METOIBI OYUCTKU BOIBI,
BO3/TyXa ¥ TouBbl. OJTHAKO JIJIsl UX IUPOKOTO BHEIPEHUSI HEOOXOAMMO PEIIaTh BOPOCHI
0€30MMacHOCTH, CTOMMOCTH M JOCTYIMHOCTH TaKUX TEXHOJOTHi. B OymyiieM MoXHO
OXHUJaTh, YTO HAHOMATEPHAIBI CTAaHYT HEOTHEMJIEMOW YaCThIO AKOJIOTHYECKOU
MOJINTUKY M YIydIaT Ka4eCTBO JKU3HU, CIIOCOOCTBYS YCTOMYMBOMY Pa3BUTHIO.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

VK- 75.036.1

IHOPTPETHI B TBOPYECTBE YAPbBI OBBAEBA

CanapmeipagoBa I'oBxep
[IpenonaBatens, I'ocynapcTBeHHas akaaeMus XyaoxecTB TypkMeHUCTaHa
r. Amxaban TypkMeHucTaH

AHHamMbIpagoBa Yemen
IIpenonasarens, ['ocyapcTBeHHas akageMus XyA0KeCcTB TypKMEHHCTaHa
r. Amxaban TypkmeHucTaHn

I'omaeBa AHHacoJTaH
CryneHt 5-oro kypca, 'ocynapcTBeHHas akajgeMus XynoxecTs TypkMeHncTaHa
r. Amxaban TypkMeHUCTaH

AHHOTALMSA

Crates mocBsiIEeHA TBOpPYECTBY XyAokHHMKa Yapel OBBacBa, OOHOTO H3 SPKHUX
IIPEACTABUTENEN MAPUUCKOM IIKOJIBI )KUBOMMUCH TypKMeHUCTaHa. ABTOP UCCIIEYET €T0
IIOPTPETHOE HMCKYCCTBO, KOTOPOE OTIMYAETCA TAPMOHHUEW LBETOB, 3MOIMOHAIBHOU
riyOuHo# U unocopckum noaTekcToM. PaccMaTpuBaroTcst KiltoueBble POU3BEICHUS
XYyJIO)KHUKA, TAKHE KaK IOPTPETHI TPYIOBBIX IE€POEB, MY3BIKAHTOB M JKCHILWH, B
KOTOPBIX OH IEPENAaeT CIOXKHBIE YeIOBEUEeCKHEe 00pa3bl yepe3 BhIPA3UTEIbHBIE YEPThHI
JIML U KOMIIO3ULIMIO. B cTaThe Takke OCBELAETCs BIUAHUE MACTEPOB, TAKUX Kak Jlypbl
baitpamoB, Ha TBOpueckuii myTh Yapsl OBBaeBa, a TakKXKe €ro yd4acTUE B
MEXIYHAPOJHBIX BBICTABKAX U MPU3HAHUE €ro pabOThl HA MUPOBOW apeHe.

Karuesbie cioBa: Yaper OBBaeB, MapuiiCKas IIKOJa KMUBOIUCH, MNOPTPETHOE
UCKYCCTBO, TypKMEHHCTaH, U300pa3UTENbHOE UCKYCCTBO, (pusocous B MCKYCCTBE,
TBOPYECTBO XYJIOXKHUKA, PpEAIN3M, HUMIIPECCHOHHU3M, OJKCIPECCUOHU3M, [lypnbl
banpamoB, TpynoBbIE TI'€pOH, My3bIKa, HAIMOHAJIBHAS KYyJIbTYypa, MEKIYHApOIHBIC
BBICTABKH.

B Hacrosimiee Bpemsi B M300pa3UTENbHOM MCKYycCTBE TypKMEHHCTaHa 0cO00€ MECTO
3aHUMAET TIpYyIa XYAOKHUKOB M3 Mapbl. DTO, BO3MOXHO, PE3yJbTaT BIUSHUSA
JIPEBHET0 HMCTOPUYECKOro Hacienus Meps, KOTOpoe chOpMHpPOBAIO OCOOBIA IMyTh
MapuHCKMX  XYAOKHUKOB. WMX  mNpou3BeleHUS  OTJIMYAIOTCS  MO3TUYHOCTHIO,
YTOHYEHHOCTBIO, TapMOHHUEW IIBETOB, CKPBITBIM (UIOCOPCKUM CMBICIOM U
CUMBOJMKON. XYIOKHUKA Mapbsl BBIICIAIOTCA CpPEAU JIPYIUX IKUBOIUCLIEB
pa3Ho00Opa3reM HampaBiICHUN U OPUTUHAILHBIMU B3TJIAIaMUA HA MUP, YTO OTPaKaeTCs
B ux TBopuectBe. B konme 1970-x romoB B 1eHTpe ropoaa Mapsl Oblia OTKpBITA
opranuzanusi XynoxkHukoB. B 1970-1980-x romax Mapwuiickas IIKOJa HCKYCCTBa
MPOILILUIA JOJITUM U CIIOKHBIN MYTh.
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B 31 rogs! B opranuzannto Mapuiickoro o0beIMHEHUS Xy10)KHUKOB BXOJUIN TaKue
U3BECTHbIE MacTepa, Kak Kamune Mupranumos, Yapel OsBaeB, Xomrenau
lax0epaueB, Mosnambepast MyxammermbipogoB, Kakamxkan OpasnenecoB, Yapsr
XyMMEI0B U IpyTHE.

Cpenu 3TUX MacTepoB 0C000€ MECTO 3aHUMAET 3aCHy>KEHHbIH NIedTellb MCKYCCTB
Typxkmenucrana, cBoOOaHbIN Xya0KHUK Yapsl OBBaeB, ube 0ECKOHEYHOE MacCTEPCTBO,
TBOPYECTBO M YHUKAJIBbHOCTh MPOU3BEIECHUNA MCKYCCTBA, TPEOYIOMMX JIOOBH,
BBIICNIAIOTCS. B Mup ucKyccTBa OH mpuilen HeaBHO, HO C T€X MOp MPOILIO mouTu 45
ner. Yapel pomuincsa 28 ampens 1942 roma B nepeBHe Mynk-6armm, Mapsel, B
KPECThSIHCKOM cembe. B CTaHOBIEHHWM €ro Kak XYJOKHHMKA 3HAYUTEIbHYIO POJIb
ceirpasia ero Math bubmHabar, KoTopas ObLIa M3BECTHOW KOBPOBIIMIICH B JIEpPEBHE
Mypra6. BaoxHoBiIeHHas €e BEIMKOJCIMHBIMU KOBpaMH, OH CaM Hadaj 3aHUMAaTbhCS
UCKYCCTBOM.

Yaper B 1949 roy nocTynuii B MECTHYIO 7-JIETHIOIO IIKOJTY, T/Ie 00yJaJicst 10 TPEThEero-
YeTBEPTOro Kijacca, U HayMHasi C ATOTO BPEMEHM Hadall MEPEHOCUTh Ha Oymary
KpacoThl, KOTOPHIE €r0 OKPYXKaJH.

Ero 6e3rpanuynas j1t000Bb K KMBOMMUCH NpUBOJIUT €ro B 1959 roay B TypkMmeHCKuid
rOCYy/IapCTBEHHBIN XY 0KECTBEHHbIM Koyuie[k uMeHu Illoter PycraBenu, rae oH
HAaYMHAET OCBAMBATh TOHKOCTU M300pa3UTENBHOTO UCKycCTBA. MONOJOM XyTOKHUK B
rojbl yueObl yUUTCs y Takux mactepoB, kak [laBen ITomos, Mommu CeituT™MbIpaaos,
sty Spmamenos, babacapet AnHaMbIpaioB, baiipam Dcenrenaues, baiipam Atnaes,
Coutan XynaitbepaueB. O HaKO Ha €r0 TBOPYECKOM IMYTH OOJBIIOE BIMSHUE OKa3all
M3BECTHBIN XYJI0KHUK-TIOPTPETUCT, IPU3HAHHBIN HE TOJIBKO B TypKMEHUCTaHE, HO U 32
ero npeaenamu, Jypael baitpamos.

B rogpl yueObl B XyJ0KECTBEHHOM KOJUIEKE €My MPENOCTaBISETCS BO3MOXKHOCTh
noowiBaTh B MockBe u Jlenunrpasne (upine Cankt-IleTtepOypr) aist yaueOHBIX MOE3I0K,
YTO OTKpPBIBAET JJII HErOo HOBBIE TOPU30HTHI. BenukosjenHble BUIbI 3TUX TOPOJOB,
MPOU3BEIEHUSI HUCKYCCTBAa B M3BECTHBIX MY3€5iX CIIOCOOCTBYIOT OOOralieHUIo
XYJI0°)KECTBEHHOT'O BHJICHHUSI MOJIOZIOTO XYJ0KHUKA U ()OPMUPOBAHUIO €r0 TOHUMAaHUS
POJIM UCKYCCTBA U €r0 CYTH.

B 1980-x romax Yapsl OBBaeB oOpalmiaeTcsi K MOPTPETHOMY HCKYCCTBY, CO37aBas
HECKOJIbKO MOPTPETOB TPYJOBBIX T'€POEB, JIIOJEH pa3sHbIX Npodeccuit, My3bIKaHTOB U
KEHIIIMH, KOTOPBIC OTIWYAIOTCS SIPKAM 3MOIHMOHAIBHBIM BBIpOKEHHEM M TIIyOOKOU
nepenadeit BHyTpeHHero mupa. B 1983 romy Yapel coszmaer moptper "MeipagoBa
laparei3el" (1-e u300paxkeHue), KUTEAbHUIBI Koixo3a "Typkmenucran" Tarra-
bazapckoro paitona. B aTom npousBeieHn oH n300pakaeT o06pa3 1oOpoit U JaCKOBOM
MaTepH, Yb€ JIMIO 03apsSIOT HECKOJIbKO MOKOJICHWH KU3HEHHOrO OIbITa, a €€ TJasa
rIIyOOKO BBIPaXKaIOT CBETIIYIO 100poTy. Ha ee cenpix Bojocax, KOTOpble CBUBAIOTCS B
KOCY, MOYKHO YBHJIETh CJIC/Ibl BpDEMEHU — OHH BBITJISIIBIBAIOT M3-T10]1 TOJIOBHOTO YOOpa
Y [BETOYHOM MOBS3KH. XYI0KHUK MEpeaacT BCIO TSHKECTh JKU3HU, OTOOPAKEHHYIO B
MOpIIMHAX Ha €€ JIUIIE, KOTOPBIE CTAHOBATCS CBOETO poJia "clie1aMu KU3HU'.
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Ona n300pakeHa B TEMHO-3€JIEHOM IIJIaThe, a TAKKE€ B TEMHO-3€JIEHOM OapXaTHOM
capadaHe ¢ KpacHbBIMHM y30paMHM Ha TOJIOBHOM YyOope. B moprpere rapMoHHUYHO
COYETAIOTCS XOJIOAHBIE U TEIUIbIE IIBETA, YTO CO3AAET HY’KHOE aTMOC(HEPHOE pELICHUE.

B 1988 rony xymoxnuk co3maer mnoprper '"lloptper xensl Mapans" (2-e
nzo0paxkenue). Ha sTtom moprpere m300pa)keHa >KEHIIMHA CpEIHEro Bo3pacTa B
roiyOoi pyOallke ¢ KpacHbIMU I[BETaMH, KEJTOM IIajJbl0 U YEPHBIM IUIATKOM Ha
rojioBe. XyJIO0XKHUK BHUMATEIbHO HAONIOJAET 3a BHEUIHUM MHPOM KEHIIUHBI U
BBIPA)KAET €€ KpaTKoe IMOTrpy>KeHUE B pa3MbIlUIeHUS. B HUXKHEH yacTu KapTHUHBI
CBOOOJTHO HCIOJB3YIOTCSI CBETJIO-TONYObIE M JKENTO-3€JeHble I1[BETa, CO3/aBas
rapMOHHUIO Yepe3 Ma3KH Ha IIeKax, IIee, a TAaKKEe B YKpaAIICHUSX FOJIOBHOTO IIaTKa U
maiad. DTU JIeTalld TIOMOTAIOT MEepelaTh XapakTep MOPTPETUPYEMOM, TaKue Kak ee
100pOCEepPACYHOCTD U TPYI0JII00HE, HE HYKAACh B SIPKUX BBIPAXKECHHSIX SMOIUH.

Ha noptpere "TpynoBoii repoit Orynp0udu AmkxanoBoit" (1986) (3-e uzoOpaxeHue)
M300pakeHa JIOCTOMHAs W pEIIMTENIbHAsl JKCHIIHWHA, YKpalleHHas TPaguilMOHHBIMU
TYPKMEHCKUMU yKpalieHussMu. J[Ba opjieHa Ha ee TpyAH MOJTBEPXKIAIOT €€ CTaTyC
TpynoBoro reposi. Ilpsimoil B3misim U mpsiMas 103a JKEHIIMHBI CHUMBOJU3UPYIOT
XapaKTEpHbIE JUISI TYPKMEHCKUX KEHIIMH Ka4yeCTBAa — PEIIUTEIbHOCTh U CTOMKOCTb.
XyM0KHUK 4Yepe3 ATH JIeTalu TepellaeT CUIy JyXa W TPElIaHHOCTh CBOEMY Jemy,
BBIpaXKasi Yepe3 MOPTPET HE TOJbKO (U3MUECKYIO CTOMKOCTh, HO U BHYTPECHHIOIO CHITY
TePOUHHU.

B mpoussenenun xynoxkuuka "[loptper Muse smxe" (1989) (4-e uzoOpaxkeHue)
M300pakeHa MOXKWIAs KEHIMHA, 00Jaarolasi >KU3HEHHBIM OIBITOM, MYAPOCTBHIO U
ryookuM TnioHnMmaHueMm. [lopTper mnoauepkuBaeT €€ XapakTepHble YEpThl —
¢unocopuro u mpobpory. B oOpaze MuBe »3/K€ MOXKHO YBHUACTh DJIEMEHTHI
TPAJAUIIMOHHOMN OJICX bl M YKpalIeHUH apcapbl TypkMeHOB. OHa HOCUT TOJIOBHOU yOOD,
YKpaIllEHHbIA KPACHBIMU LIBETaMH, U 3aKPEIJIEHHYI0 HA HEM MCKYCHO BBINOJHEHHYIO
yKkparieHue. KpacHblil IBET OCHOBHOTO TUTAThsI U €70 OOBS3BIBAIOIIHI AJIEMEHT, a TAKIKE
IIEeHHBIA aKceccyap M00aBISIOT 0CO00€ M3SIIECTBO M MOJYEPKHYTOCTh €€ 00pasy.
DneMeHThI €€ YKpalleHUH U OJIeKIbl IOTUYEPKUBAIOT €€ BBICOKOE MOJIOKEHHUE U CTUJIh
KU3HH, a XOJIOAHbIE TOJyOble OTTEHKH (pOHA MpHUAaOT 00pa3y BEIUYECTBEHHOCTh U
rIIyOuHYy.

B cBoem TBOpuectBe xymokHuk Y. OBBaeB oOpamiaeTcs U K oOpazam Oaxiim-
My3bIKaHTOB, a B 1986 romy on Hamucan noptpeTr «barmm Opnenussa HoGatoBay,
obnanarens rmodetHoro 3Banus Haponnoro 6axmu TypkMenucTana (doto 5). [Toptper
HalMCcaH MacsSHBIMH KpackamMH Ha XxoJicte W wu3zoOpaxkaer Opnenwusiza baxim,
urpatomero Ha nyrape. O. HobGaroB pomwics B 1930 romy B cene baiipau
Tarrabazapckoro paiiona MapbIiiCKOTO BeJlasita, OJJHOM U3 CeJl ¢ HAUOOIBIITUM YUCIIOM
MY3bIKaHTOB-0ax1u-cazanje. B aToil nepeBHe poawics 3HameHuThI ['ypban baxiu,
ero mutaamuii 6pat Amancaxen baxmm, ceiH Amancaxen baxmm HoOar baxmm, ceiH
Hob6at baxmm Onenusi3 u 1pyrue u3BECTHBIC MY3bIKAHTHI.

-71-



Opnenusas baxmm n300pakeH B MPOU3BEACHUU KakK XKMBas U AMHAMHUYHAS JIMYHOCTD,
riyOOKO TMOrpyKeHHasi B HCIOJHSIEMYIO UM My3bIKy. LlBetoBas ramma paOoTbI
HecTaOuJIbHA U MOJIBUYKHA, YTO OTPAXkAET BIUSHUE UMIIPECCUOHU3MA.

OnHUM W3 SIPpKUX MOPTPETHBIX MPOU3BEACHUN XyHOxkKHUKa sBiserca "lloptper
kommo3uTopa Msamu Yapsiera" (1987) (6-e uzobpaxenue). Ha moptpere Msamu Yaprie
M300pa’KEH B MOJIHBINA POCT, CTOAIIUN PSIOM C MUAHUHO, MOJIOKUB PYKH Ha KIIABUIIIH,
MOTJIONICHHBIM  UTPOM. My3bIKaJbHbIA HWHCTPYMEHT, HAXOISIIIUWCA Ha CTOJIE,
CHUMBOJIU3UPYET CBA3b KOMIIO3UTOPA C €r0 )KU3HbIO U TPYAOM. JIETKUI HaKJIOH r'OJIOBBI
KOMIIO3UTOPA, B3IJIAM, YCTPEMIICHHBIM BIEPEN, OTKPHIBACT NEPEH 3PUTENIEM IIyTh,
NOCBSIIICHHBIM My3bIke. TeMHBIM KpacHbI 1BET (poHa U cBeTNO-ToNyOast pyOarika
KOMIIO3UTOPa, C J00ABICHUEM TEMHBIX OTTEHKOB €ro OACXKJbl, MOJIYEPKUBAIOT €ro
oOpas3, BbIAEISISI €r0 Ha (JOHE KapTHHBI.

Ha moptpere "Xan AkbleB — HapoaHbli aptuct Typkmenucrana" (1991)
(7-e n300paskeHre) M300pakeH 3peblil My3bIKaHT, UTPAIOIIUI HA yTape B HHTEPhEpe
TPaJAULIMOHHOI'O TYPKMEHCKOTO foMa. OH JEPKUT AyTap B IIPaBOM pyKe, a JIEBOW PyKOU
IIOJHST BBEPX, BBIpaXKasl ABM)KECHUE B COOTBETCTBUM C MEJOAUEN. JTO MOJYEPKUBACT
MacTE€pPCTBO XYNOXHUKA, €ro BHHMAaHHME K JeTalusaM. XYIOKHHK HE CIy4ailHO
oOpamaercss K 00pa3y 3HAMEHUTOrO MY3bIKaHTa, OH XOUYeT IMepelaTh €ro Kak
BBIJIAFOIIYIOCS JINYHOCTH CBOEH POJHOM 3€MJIM, KOTOPYIO CJIEAYET JOHECTH 0 MOJIOIBIX
MOKOJIEHUI. B M300pakeHun TakKe pacKpbIBaeTCs BKJIAJ MY3BIKAHTA, KOTOPBIA ObLI
3aMEYEH €lle B JIETCTBE M, HECMOTPS Ha CBOKO yTpPaTy, OCTABWJI OIPOMHBIA CIIE] B
TYPKMEHCKOW MY3bIKaIbHOW KynbType. Psaom ¢ m3oOpaxennem XaHa AKbleBa, Ha
MOPTPETE, TAKXKE MPUCYTCTBYET MOJIOAOW MY3BIKAHT, CUMBOJIM3UPYIOMIMI Oyayline
IIOKOJICHHUS, IPOJOJDKAIOIINE TPAAULIMU TYPKMEHCKON IIECHU U MY3BIKU.

Ha mnoptpere "['yn6a6a" (1991) (8-e wuzoOpaxkenue) xymoxxkuuk Yapei OBBaeB
n300pakaeT IHOro My3bikaHTa ['yn6aly, 0HOTO U3 BBIAIOIIMXCS MPECTaBUTENEH
TYPKMEHCKOW TECHU M MY3BIKH, KOTOPBI OCTaBUJI HE3a0BIBAEMBI CJIE/ B UCKYCCTBE.
['yn6aba, HacTosiee ums kotoporo MosiaamOepasl, poawics 22 anpenst 1956 roaa B
roposne Mapel U SABISIETCSI CBIHOM M3BECTHOTO HApOAHOro aptucta TypKMEHHCTaHa,
O0axmu XaHa AxbeieBa. C caMOro JeTCTBa OH ObUI OYapOBaH 3BYKAMH AYTaphl, U €ro
MCKIIFOUUTENbHBIN MY3bIKaTbHBINA TaJaHT ObLT 3aMEYEH €Ille B paHHEM BO3pacTe.

Ha nmoptpere I'yn6aba n3o0pakeH Kak MajdbuuK ¢ O€JIbIM TOJIOBHBIM YOOPOM U KPaCHBIM
MJIaThE€M, UTPAIOIINI HA JyTape U MOIOIINI, BbIpa)kas CBOK CTPACTh U YBIICUEHHOCTb
My3bIKOH. XY0KHUK UCTIONB3YET SIPKHUE 1BETA, TAKUE KaK KPACHBIN, CHHUM U OB,
9TOOBl TOMYEPKHYTh TUHAMHUYHOCTH W DHEPIHYHOCTh €ro JBIKeHui. B pabote
MPOCJIC)KUBACTCSI BIUSHUE HUMIIPECCHOHM3MA M ()OBH3MA, UTO MPHUIAET MOPTPETY
KHUBYIO U ApKyt0 aTMochepy. UncThie U HACKHIIIIEHHBIE IIBETA CO3/IaI0T YMOIIMOHATBHBIH
OTKJIMK y 3pUTEJIs, Mepe/iaBasi HE TOJIBKO MY3bIKaJIbHYIO OJTyXOTBOPEHHOCTH [ yi6aoml,
HO ¥ €ro BHYTPEHHIO TAPMOHHUIO U CTPEMJIEHHUE MEPEATh KYJIbTYPY UYepe3 MYy3bIKY.
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[Toptpet I'ynGalbl cTan OJHUM M3 CaMbIX YCICIIHBIX MPOM3BEACHUN XYJT0KHUKA, B
KOTOPOM OH MAaCTE€PCKH COYETAECT PEATU3M C POMAHTHUYECKHMMHU U IMO3THYECKUMU
YepTaMu.

VYBaxkaeMblil XynoKHUK Yapsl OBBacB NPUHUMAI Y4YacCTHE B MHOTOYHCIICHHBIX
BBICTABKAX, KOTOpbIE MPOXOJWJIM B TaKMX CTpaHaxX, Kak PywmeiHusa, Hopserus,
Mounronus, Kazaxcran, a Takxke B cronuiie TypkmeHnucrana Amrxabane u B Mapsl. Ero
paboOThI MOMYYUIIM IPU3HAHKE U BBICOKYIO OIIEHKY Ha MEXIyHapoJHOH apeHe. B ero
[IOPTpPETax aKTUBHO Pa3BUBAIOTCA TPAAULMHU pPealnu3Ma, U B UCIIOJIb30BAHUU LIBETOBBIX
pELICHUM  OTYETIIUBO  IPOCJIEKUBAIOTCA  OTTEHKHM  HUMIIPECCUOHU3MA U
AKCIPECCUOHU3MA, YTO MPUAACT €ro paboTaM 0COOYI0 SMOITMOHAIBHYIO TITyOUHY.

Opnnoit u3 ocobennocrei moprperoB Yapsl OBBaeB SBISETCS BIUSHUE €TI0 YUUTEIS —
u3BecTHOTO Xxynoxuuka [lypasl baiipamoBa. Pab6otet OBBaeBa HAmOMHHAIOT CTHIIb
baiipamoBa, 4TO CBHIETEIBCTBYET O BBICOKOM IIIKOJIE, KOTOPYKO OH MPOIIET, U O
MacCTEpPCTBE, KOTOPOE OH MEPEHST OT CBOEr0 HACTABHUKA.

Yaper OBBaeB BHEC 3HAYUTENBHBIM BKIIAJ B Pa3BUTHE M300PA3UTEIBHOTO MCKYCCTBA
TypkmenucTtana. 3a CBOM 3aciIyry OH ObLI HarpaxaeH roOmieiHon meaanbio «20 jet
HeszaBucumoctn Typkmenncrana» B 2011 romy. Ero yauBHTENBbHBIE MOPTPETHBIE
MPOU3BEICHUS OCTaBWJIM HEW3IVIAJUMbIA CJeJ B HAIMOHAJbHOM HCKYCCTBE
TypkMmeHUCTaHa ¥ HaBCET1a OCTaHYTCA B IAMSTH HAIIErO HApOAA.

1. moptper "MsipagoBa I'aparsizsr" 2. IlopTpert xensl Mapau 3. lopTper Oryanonéu AxxanoBa

4. IlopTper MuBe d1:Ke 5. moprper «Onenusza HobaToBa» 6. IlopTper Msamu YaprieBa
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7. Xan AxbieB. 1991 8. Iloptper 'yn6adn: . 1991
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BJUSAHUE JIABOPATOPHBIX UCCJIEJJOBAHUHA HA TIOATOTOBKY
CIIOPTCMEHOB

Xanosa I'ynbmar MypaaoBHa

Crynent, TypkMeHCKUI TOCYyJapCTBEHHBII HHCTUTYT (PU3NUECKON KYJIBTYpPhI U
cropra

r. Amxaban TypkMeHUCTaH

Amanmsbipagosa I'yabaiibim TopembipagoBaa

Crynent, TypkMeHCKUI TOCyJapCTBEHHBII HHCTUTYT (PU3NUECKON KYJIBTYpPhI U
criopra

r. Amxaban TypkmeHucTaHn

AHHOTALIUA

JlaGopatopHble HCCIEIOBAHUS UTPAOT KIOUYEBYIO POJIb B MOJATOTOBKE CIOPTCMEHOB,
obecrieunBas TOYHYHO JHArHOCTHKY HMX (DU3UUECKOTO COCTOSIHHS, BBISBICHHE
MIPEAPACIIONIOKEHHOCTH K TpaBMaM W pa3pabOTKy MEePCOHATM3UPOBAHHBIX MPOTPaMM
TPEHUPOBOK. B maHHON cTaThe paccMaTpPUBAIOTCS OCHOBHBIC  HAIPaBJICHHS
71a00paTOPHBIX UCCIICIOBAHNNA B CIIOPTE, X BIMSHUE HA 3()(PEKTUBHOCTH MOJATOTOBKH U
BO3MOJKHBIC TEpPCIEeKTHBEI pa3BuTus. (Ocoboe BHUMaHWE YACHACTCS aHAIU3Y
(HU3MOIOTUYECKUX, OHOXMMHUYECKUX, TCHETHUYECKUX U ICUXO(DHU3NOIOTHUSCKUX
rapamMeTpoOB, UX WUHTETPAIMK B TPEHUPOBOUYHBINA MPOIIECC U BIMSHUIO HA CIIOPTUBHBIC
pe3yIbTaTHI.

KurwueBble ciioBa: cropt, JiabopaTOpHbIE UCCIIEIOBAHUS, TTOATOTOBKA CIIOPTCMEHOB,
(hU3MONOTrMYeCKUe II0Ka3aTelid, CIOPTUBHAS MEIUIIMHA, TEHETHYCCKHM aHaju3,
OMoOXUMUSI CTIOPTa, CHOPTUBHAS HayKa

1. BBenenue

CoBpeMeHHBIN cropT TpeOyeT HAydyHOTO TOAX0Ja K TIOJATOTOBKE CIOPTCMEHOB,
OCHOBAaHHOTO Ha OOBEKTHUBHBIX JAHHBIX W aHAIM3E (DU3UOJOTHUECKUX MapaMeTpOB.
duznueckas MOATOTOBKA CHOPTCMEHOB JAaBHO BBHINUIA 33 PAMKU TPATUIIMOHHBIX
METOJIOB M Bce OoJblle OasupyeTcs Ha pe3ysibTarax JabopaTOPHBIX HCCIEIOBAHMM.
OHU MO3BOJISTIOT HE TOJIBKO OLIEHUTH TEKYIIEE COCTOSIHIE OpTraHu3Ma, HO U MPEJICKa3aTh
BO3MOJKHBIE PHUCKH, CKOPPEKTHUPOBATh TPCHUPOBOYHBIC ITUTAHBI M ONTUMH3HPOBATH
BOCCTaHOBUTEJIHHBIC MPOIIECCHI.
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JIaGopaTopHbIe HCCICIOBAaHHS JAOT BO3MOXKHOCTH IPOBOAWUTH TIIyOOKWH aHaIU3
aJIaNTallAOHHBIX MEXaHH3MOB OpraHW3Ma CIIOPTCMEHA, BBISIBJIATH WHIWBHUIYaJIbHBIC
0COOEHHOCTH PAOOTHI CEPIEYHO-COCYAUCTON, NBIXaTebHON W HEPBHOW CHUCTEM, a
TaK)KE YYNTHIBATh I'CHETUYCCKHE M OMOXMMHYCCKUE ACICKTHI €ro IMOATOTOBKH. DTO
o3BOJIIeT (POPMHUPOBATH MEPCOHATM3UPOBAHHBIC CTPATETHMH TPEHUPOBOK, KOTOPHIC
VYUATHIBAIOT HE TOJBKO OOIIHME METOJMYCCKHE IPHHIMIIBI, HO M Clenu(UIecKre
(buU3NOJIOrHUECKUEe K OMOXMMUYCCKHE MTapaMeTpbl KOHKPETHOTO CITIOPTCMEHA.

2. OCHOBHBIE HanpaBJCHUSA .ﬂaﬁopaToprlx I/ICC.]IeIIOBaHI/Iﬁ B CIIopTe

AHaau3 GU3N0JIOrHYeCKUX MOKa3aTeel

®dusnonornyeckre MCCIEAOBaHMs BKIIOYAIOT B ce0d U3MEpeHue IoKa3aTelneit
CepICYHO-COCYIUCTON CHCTEMBI, IbIXaTeIbHON (DYHKINHU, YPOBHS MOJIOYHON KUCIOTHI
U JpYyrux [apaMeTpoB, BIMUAIOMIKUX Ha pPabOTOCMOCOOHOCTh CHOPTCMEHA. OTH
WCCJIETOBAHMSI TIO3BOJISIIOT BBISBIISATH MTPEIEIbl BRIHOCITUBOCTH, U3MEPSTH ITYJIHC B TIOKOE
U TI0CJIE Harpy30K, ONPEAENsATh YPOBEHb a3pOOHON U aHA3POOHOM BHIHOCIUBOCTH.

KitoueBbiMH MeTOaMU (PU3UOJTOTUYECKOTO aHATN3A SABJISIFOTCS:

o Kapauopecnupatopnoe tectupoBanue (ompenenenrne VO2 max, mOpOroBoit
MOIIHOCTHU U APYTHUX NapaMeTPOB);

o Usmepenue BapuadensHocTu cepaeunoro putMma (HRV) mis ananuza cocrosaus
BETE€TATUBHON HEPBHOW CHCTEMBI;

o CnupoMeTpusi 1 OKCUMETPHS JIJIsl OIIEHKH JbIXaTEeIbHON CUCTEMBI,

o Jlakrar-rectupoBaHue Uil ONpPEACNICHHS  UHAUBUIAYAIBHOIO  YPOBHS
YTOMJIIEMOCTH.

BuoxyuMu4Yeckuid aHaJIu3

buoxumuyeckne TECThI MO3BOJISIIOT OLIEHUTh YPOBEHb TOPMOHOB, JJIEKTPOJUTOB H
IPYrUX BELIECTB, UTPAIOLIMX BAXKHYIO pOJib B aJanTallid OpraHu3ma K (pu3mdecKkum
Harpyskam.

OcHOBHBIE HaIrpaBJICHUSA OMOXMMHYECKOTO aHaIM3a BKIIOYAOT:

o U3yueHue ypoBHS KOPTH30JIa M TECTOCTEPOHA JJIi KOHTPOJISL COCTOSHHS
CIIOPTCMEHA B YCJIOBHSIX CTPECCa U Harpy3KH;

o AHanu3 KpeaTMHKHHAa3bl 1 MOYEBHUHBI JJII ONPEACIICHUSI CTENEHU MBIIIEYHOTO
NOBPEXKIECHUS U BOCCTAHOBUTEIBHBIX IPOLIECCOB;

o Ouenka ypoBHS TJIOKO3bI M TIJIMKOT€Ha, YTO TIOMOTaeT B pa3padoTke
ONTUMAaJIbHOW CTpaTeruu MUTaHUA Mepel] COPEBHOBAHUSAMU U TPEHUPOBKAMHU.
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I'eHeTH4YecKkHe UCCIET0BAHUSA

CoBpeMeHHbIE TE€XHOJIOTHH MO3BOJISIFOT BBISIBIISITH TE€HETUYECKUE
MIPEAPACIIONIOAKEHHOCTH K ONPEAEIEHHBIM BUIAM CIIOPTA, PUCKH TPABM U OCOOEHHOCTH
MeTadoJIM3Ma, YTO MOMOTaeT B IEPCOHATN3ALNN TPEHUPOBOYHBIX IPOIPAMM.

I'eneTnueckue HCCIICAOBAHUA JAaOT BO3MOKHOCTb OIIPCACIINTD:

o Hanuume wmyTanmuii B reHax, BIUAIONMX HA CKOPOCTh BOCCTAHOBJIICHUSI H
MPEaPacoIOKEHHOCTh K TpaBMaM (Hanpumep, rensl COL1A1 u ACTN3);

o YpOBEHb YYBCTBUTEIBHOCTH K Harpy3ke, 4YTO TMO03BOJIIeT (POPMUPOBATH
UHIUBUYaJIbHBIE PEKUMBI TPEHUPOBOK;

o OnTuMaNbHBIN TUT TUTAHUS U METAOOTMIECKHE OCOOCHHOCTH CIIOPTCMEHA.

IIcuxodusnosoruyecKkue UCCJaeJ0BAHUS

OneHka HEpPBHO-MBIIIEYHOM KOOPAMHALIMM, PEAKIMU Ha CTPECC U KOTHUTHBHBIX
(yHKLHIA UTPAET BaXKHYIO POJIb B MOATOTOBKE CIIOPTCMEHOB K COPEBHOBAHUSIM.

OcCHOBHBIE HANPaBJIECHUS ICUXO(PU3HOIOTUUECKOTO aHAIN3a BKIIIOYAOT:

o H3mepeHue CKOpOCTH peakiiuu Ha BU3yaJIbHBIE U ay/IUAJIbHbIE CTUMYJIBI;

o OrneHka yCTOMYMBOCTH K CTpPECCY C HCIOJIb30BAHUEM ICHUXOMETPUUECKUX
TECTOB;

o AHAIMU3 KOOpPAMHAIMU JBW)KCHUN TMpU TMOMOIIM BJICKTPOMHOrpapuu H
HEUPOICUXOJIOTUYECKUX TECTOB.

3. Biausinue 1a00paTOPHBIX HCCIEOBAHMI HA MIOATOTOBKY CIIOPTCMEHOB
NupuBuayaan3zanusi TPEHMPOBOYHBIX MPOTrPaMM

Ha ocHoBe 1abopaTOpHBIX JaHHBIX TPEHEPHI U CIEUUATUCTHI MOTYT KOPPEKTUPOBATh
HarpysKky, pa3pabarbiBaTh UHIUBUyaJIbHbIE CTPATETMH BOCCTAHOBIICHUS U IUTAHUSI.

HpI/IMCHeHI/Ie HAaYYHBIX JaHHBIX ITO3BOJIACT:

o OmnpeaenuTs ONTUMAIBHBIE HATPY3KH IS KaXKIO0TO CIOPTCMEHA;

« PazpaboraTh nepcoHaNTM3UPOBAHHBIE CXEMbl TPEHUPOBOK U OT/IBIXA;

o CKOppEeKTHUPOBATH CTPATETUIO MOJATOTOBKH C YYE€TOM OHMOJOTHYECKHUX PUTMOB
OpraHMu3Ma.

IIpenorBpamenue TpaBmM

BrisiBneHne mnpenpacrionoKeHHOCTM K TpaBMaM M CBOEBPEMEHHAs KOPPEKUHUA
TPEHUPOBOYHOTO MPOIECCA CHUKAET PUCK MOBPEKIACHUN U MPOMJIEBAET CIIOPTUBHYIO

Kapbepy.
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C nomo11p10 1a00paTOPHBIX UCCICAOBAHUNA MOYKHO:

o OrmeHuBaTh cabbie MECTa B OTIOPHO-/IBUTATEIHLHOU CHCTEME;
« KoppektupoBaTh OMOMEXaHUKY JBUKEHUN;
o BoBpeMs BBIABIATh NPU3HAKU IEPETPEHUPOBAHHOCTH.

OHTI/IMI/I3aIII/Iﬂ BOCCTAHOBJICHUA

JIabopaTopHble HCCIEAOBAHMS IO3BOJSAIOT KOHTPOJIMPOBAaTh YPOBEHb YCTAJIOCTH,
BBISIBJISITH IIEPETPY3KHU U pa3padaTbiBaTh 3PPEKTUBHBIE METO/IBI BOCCTAHOBIICHHUS.

OcHOBHBIC CTPAaTCT BOCCTAHOBJICHHWA BKIIFOYAIOT:

« Hcnonb3oBaHue NaHHBIX O TOPMOHATBEHOM (OHE JJI1 MHIUBUIYaIbHOTO TO00pa
BOCCTAHOBUTEJBHBIX MPOLIEAYD;

o KoHTpOJIb yPOBHS ruapaTalivy U 3J€KTPOIUTOB,;

o [TloaGop onTuMabHOTO peXXUMa CHa U OT/bIXA.

IToBbIlIEHME CIIOPTUBHBLIX PE3yJabTATOB

HaquHﬁ nmoaxoa B IIOATOTOBKEC CIIOPTCMCHOB CHOCO6CTBy€T IIOBBIIICHHUIO HX
BBIHOCJIMBOCTH, CHJIBI U CKOPOCTH, YTO HAIIPAMYIO BJIMACT HAa UX OOCTHKCHHA.

CoBpeMeHHBIE JTA00OPaTOPHBIE UCCIENOBAHNS TO3BOJISIOT:

o Omnpenensate HaubOosiee HQPEKTUBHBIE CHOCOOBI TMOBBIICHUS (PU3NUECKON
MOATOTOBKH;

o YIy4ymaTh TEXHUKY BBIIOJHEHHUS YIIPAKHEHUM;

e AnantupoBaTh TPEHHPOBOYHBIE MPOrPaMMbl B 3aBUCHUMOCTH OT TEKYILIEro
COCTOSIHHSI OPTaHHU3Ma.

4. IlepcniekTUBBI Pa3BUTHA J1A00PATOPHBIX MCCJIEI0BAHNH B CIIOpPTE

CoBpeMeHHbIE TEXHOJOTHUU, TaKW€ KaK MCKYCCTBEHHBIM HWHTEIJIEKT U MAIIMHHOE
oOy4eHHe, OTKPHIBAIOT HOBBIC BO3MOXKHOCTH JUIsl aHaiIW3a OOJIBIIUX JaHHBIX, YTO
MO3BOJUT emé€ Oojiee TOYHO MPOTHO3UPOBATH CIHOPTHUBHBIC PE3YyNbTaThl U
pa3pabaTbiBaTh MHHOBAIIMOHHBIE METOIbI TTOATOTOBKH.

HepCHeKTHBHBIe HaIlpaBJICHUA BKIIOYArOT:

o Hcnoab3oBaHMe HOCHMBIX OHOCEHCOPOB [IJII MOHUTOPUHIA COCTOSHUS
CIIOPTCMEHOB B pPEAJIbHOM BpPEMEHU. JTHU YCTPOWCTBA CMOTYT OTCIEKUBATh
KJIFOUEBbIC (PU3UOJIOTHYECKUE TTapaMeTphl, TAKME KaK IMyJIbC, TEMIEpaTypa Tena,
YPOBEHb KUCJIOPOJIa B KPOBH, M OTIPABJISATH JAHHBIC B 00JIAYHBIE CUCTEMBI IS
aHanu3a.
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o Ilpumenenue anropurtmoB MU 1y mporHO3MpOBaHUS BEPOSITHOCTH TPABM.
Hcrnionp3yss maHHBICE O MPEABIIYIIMX Harpy3kax U (DU3UYECKOM COCTOSHUH,
WCKYCCTBEHHBIM HMHTEIJIEKT CMOXET MPENCKa3aTh, KOrAa CIOPTCMEH MOXKET
MOJIBEPTHYTHCA PUCKY TPaBM WM IEPCHANPSIKEHUS, YTO ITO3BOJUT BOBPEMS
aJarTUPOBATh TPEHUPOBOYHBIN MPOLIECC.

o Pa3pa0dorka HOBBIX METOJ0B OHOMEXAHHYECKOI0 AHAJIM3A [IBUKCHUIL.
CoBpeMeHHBIE METOJIbl BKJIIOYAIOT UCIHOJb30BaHue 3D-monenupoBanus u
aHajv3a JABWKEHUN JUIS YIYYIICHUS TEXHUKH CIIOPTCMEHOB, YTO CIIOCOOCTBYET
YIYUYILICHUIO UX PE3YJBTATOB U CHUKEHHUIO PUCKA TPABM.

Taxke akTHBHOE BHEJIPEHHME TEJIEMEIUIMHBI M 00JauHbIX IuaTdopM A cOopa u
00paOOTKM JaHHBIX MO3BOJIUT TPEHEpPaM M BpayaM OIEPATHBHO pearupoBaTh Ha
M3MEHEHHUs B (PU3UYECKOM COCTOSIHUU CIOPTCMEHOB. HoBble pa3paboTku B oOiactu
MOJIEKYJIIPHON OWOJIOTMM OTKPBIBAIOT MEPCHEKTHUBBI I MEPCOHATM3HUPOBAHHOIO
CIIOPTUBHOI'O NUTAaHUsS W ONTHUMHU3AIMU BOCCTAHOBUTEIBHBIX IPOLECCOB, YTO €I
00J1b111€ TOBBICUT 3(PPEKTUBHOCTD MOATOTOBKH CIIOPTCMEHOB.

5. 3akaouenue

JIabopaTopHble HCCIENOBaHUS SBIIOTCS HEOTHEMJIEMOW 4YacTbI0 COBPEMEHHOIO
CIIOpTa, Urpasi KIOYEBYIO POJIb B JOCTUKEHUU BBICOKUX PE3YJIbTATOB, CHUKEHUH PUCKA
TpaBM M YJIyYIIEHUH OOIIEro COCTOSHUS OPTaHn3Ma CIIOpTCMEHOB. OHU MO3BOJISAIOT HE
TOJIbKO TOYHO JMAarHOCTHPOBaTh TEKyllMe (U3MUECKHE MapaMmeTpbl, HO U
IPEJICKa3bIBaTh BO3MOXKHBIE MPOOJIEMbl B OyaylleM, YTO MOMOIaeT CBOEBPEMEHHO
KOPPEKTUPOBATH TPEHUPOBOYHBIN ITPOIIECC.

TexHonoruu, wucCHoOAB3yOIIKMECS B JA0OPATOPHBIX HCCIEIOBAHUIX, MOCTOSHHO
pPa3BUBAIOTCS, OTKpPbIBas HOBbIE TOPU3OHTHI ISl 3(P(HEKTUBHON MOATOTOBKH U
BOCCTaHOBJIEHUs. [IpuMeHeHHe COBpPEMEHHBIX METOJIOB OMOXMMHUYECKOTO aHau3a,
TEeHETUYECKUX HCCIEIOBAaHUM U MCUXO(PU3UOJOTUYECKUX TECTOB IMOMOTAET CO3/aTh
VHJABUAYAJIU3UPOBAHHBIE IIPOIPAMMBI TPEHUPOBOK U IMTAHUSA, YTO B CBOK OYEpPEb
3HAYUTENBHO YBEJIIMUUBAET UX PE3YJIbTATUBHOCTD.

BHenpeHue MHHOBAIMOHHBIX TEXHOJIOTMM, TaKMX KaK HMCKYCCTBEHHBIM WHTEJUIEKT,
MalIMHHOE 00y4YeHue, OMOCEHCOPHI U 00JIauHbIe TIATPOPMBI, JACT BO3MOKHOCTH OoJiee
TOYHO MOHUTOPUPOBATH COCTOSIHUE CIIOPTCMEHA B PEAIbHOM BPEMEHHU U ONEPATUBHO
aJanTUpOBaTh €ro MOJATOTOBKY, UTO CJHEJaeT CIHOPTHUBHYIO MEIWIIMHY elle Oolee
MEePCOHATU3UPOBAHHON U A(PPEeKTUBHONW. ITU JOCTHUKEHUS OTKPHIBAIOT HOBBIC
MEPCHEKTUBBI JJI ONTUMH3ALUN CIOPTUBHON Kapbepbl U MPOJJIEHUS] CPOKA aKTUBHOM
NEeSTETbHOCTH CIIOPTCMEHOB.

Taxum 00pa3om, 1abopaTOpHBIE UCCIEAOBAHUS MTPOJOJIKAIOT OCTABATHCS BAXKHEUILIUM
MHCTPYMEHTOM Il JTOCTHDKEHHMSI MAaKCHUMAaJIbHBIX PE3yJbTaTOB B CIOPTE, a HX
nanbHeillee pa3BuTHe OyneT crocoOCTBOBATHh 3HAYUTENBHBIM MPOPHIBAM B 00JIaCTU
CHOPTUBHOW MEIULMHBI U TOATOTOBKU CIIOPTCMEHOB.
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MOJIEKYJISAPHBIE BHOMAPKEPHI B JMAT'HOCTUKE 3ABOJIEBAHUM:
MHHOBAILIMH U BbI3OBbI

NBanoBa Exarepuna AJieKcaHIPOBHA

[IpenonaBarenp, kapeapa MONEKYIApHON MeaUIIMHBI, KazaHCKHil rocy1apCTBEHHBIH
MEIULIUHCKAN YHUBEPCUTET

r. Kazans, Poccus

CmupnoB Anjpeii IlaBaoBuy

CryneHT, gakynpTeT OMOMEANIIMHCKUX TEXHOJIOTUH, MOCKOBCKHM rocy1apCTBEHHBIN
YHUBEPCUTET

r. MockBa, Poccus

AHHOTAIIUSA

MosnekynspHble OuOMapKepbl CTAaHOBSTCS BaXHbIM HWHCTPYMEHTOM B paHHEH
JIMAarHOCTUKE MHOXECTBA 3a00JIEBAHUM, BKIIIOUAsi OHKOJIOTHYECKUE, MHPEKIIMOHHBIE U
HelpoaereHepaTuBHble 3a0osieBaHud. B cratke paccmaTpuBaloTCs —HOBeIne
JOCTIKEHUST B 00JIACTU MOJICKYJISIPHOM JMArHOCTUKU, BKJIIOYAsh HCIOJIb30BaHUE
OMOMAapKepoB JUIsl MEPCOHATM3UPOBAHHOM MEIUIIUHBI, MX POJIb B MOHUTOPHUHIE
IPOrHo3a 3a0o0JieBaHUN M MOHHUTOpHUHIre 3(ddexTuBHOCTH Tepanuu. OOCyKaaroTcs
KJIFOUEBBIE BBI30BBI U OTPAHUYECHHUS], C KOTOPBIMU CTAJIKUBAIOTCS YUEHBIE U KIIMHHUIUCThI
P BHEAPEHUU MOJIEKYJSIPHBIX OMOMAapKEpOB B IMOBCEIHEBHYIO MEIUIIMHCKYIO
MPaKTHUKY.

KuaroueBble cJjioBa: MOJEKyJIsIpHbIE OMOMapKepbl, JUarHOCTHKa 3a00JIeBaHMI,
NEepPCOHANN3UPOBAaHHAs MEIULIMHA, OHKOJOIHs, HeWpoJereHepaTuBHbIe 3a00JIeBaHus,
MH(}EKIMOHHBIE 3a001€BaHNs, OMOTEXHOJIOTUH.

1. BBeaenue

CoBpeMeHHass MeAWIIMHA Bce OOJbIIE OPUEHTUPYETCS Ha  HUCIOJIb30BAaHUE
MOJICKYJIIPHBIX OHMOMapKEpOB I JHATHOCTUKM 3a00JeBaHUN, MOHUTOPUHTA HX
MIPOTPECCUM U OIEHKHU A(PGhEKTUBHOCTH JIeueHH. bromapkepsl peaCTaBIsSIOT COO0M
MOJIEKYJIbI, KOTOPbIE MOTYT OBITh U3MEPEHBI B OMOJIOTMUYECKHX O0pa3iiax, TaKuX Kak
KpOBb, MO4Ya, TKAaHEBBIE OOpaslbl, W CIyXaT WHAUKATOPAMU TATOJOTUYECKUX
mporieccoB.  [IpuMeHeHHEe  MOJEKYISIPHBIX ~ OMOMapKepOB  OTKPBIBACT  HOBBIC
BO3MOYKHOCTH JJII TMarHOCTUKU HA PAaHHUX CTaaUsIX 3a00J€BaHUsA, YTO 3HAYUTEIHHO
MOBBIIIAET BEPOSTHOCTH YCIIEITHOTO JICUCHHUS U yJIy4IlIaeT MIPOTHO3.
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2. MoJiekyJasipHbie OMOMapKephI: onpeaejieHne U Kiaccupuranus
Yto Takoe MOJIeKYJIsIpHbIE OHOMApKePbI?

MounekyinsipHbie OMOMapKepbl — 3TO MOJIEKYJIbI, OOHAPYKUBAEMbIE B KJIETKAX, TKAHIX
WK  OHOJIOTUYECKUX KHUIKOCTSAX, KOTOpPhIE MOTYT CIYKUTb HWHAMKATOpaMU
HOPMAJIbHBIX WJTU MATOJIOTUYECKHUX MPOLIECCOB B Opranusme. buomapkepsl MOTYT ObITh
Pa3IMYHOTO TUTIA, BKIIIOYas O€JIKU, HyKJIEMHOBBIE KUCIIOThI, MeTaboauThl 1 MUKpOPHK.

Kunaccudpukanuss MoJieKyJIspHbIX OHOMAPKEPOB
MosnexysapHbie OnOMapKephl MOKHO KJITACCH(PHUITUPOBATH 110 HECKOJIBKAM KaTETOPHSIM:

o IlporHocTtuyeckne OHOMapKepbl: TIO3BOJSIIOT TMpeACKa3aTh  Pa3BUTHE
3a00JI€BaHUS UM €TO UCXOI.

o JluarHoctuyeckue OMOMAPKeEPbI: WUCIONB3YIOTCA U1 OMPEASICHUS HATMIHS
3a00JIeBaHUS.

o Ilpencka3zaresbHble OHOMapPKePbI: TOMOTAIOT OLICHUTH BEPOSITHOCTH OTBETA Ha
Teparnuio.

o MoHuTOPpUHIOBbIe OHMOMApPKEpPbI: TPUMEHSIOTCA IS  OTCIICKUBAHUS
3 PEeKTUBHOCTH JICUEHUS U PELIUIUBOB 3a00JICBaHMUS.

3. UuHOBanuu B 00,1aCTH MOJICKYJISIPHBIX OMOMapKepoB
Ilepconanu3npoBaHHAs MeTUIIUHA

[lepcoHanM3upoBaHHAass MEIUILIMHA KCIIONB3YET JTAHHBIE MOJIEKYJISIPHBIX OMOMapKepOB
JUTSl TO00pa UHANBUAYAJIBHBIX CXEM JICUEHHUS, YTO MO3BOJISIET 3HAUYUTEIBHO MOBBICUTh
s pexkTuBHOCT Tepanuu. Hampumep, Ay JieueHHs OHKOJOTHYECKUX 3a00JIeBaHUM
UCIIONIB3YIOTCS MOJIEKyJIApHble OnomMapkepbl, Takue kak HER2 u EGFR, kotopsie
MOMOTal0T BBIOPATh HaubOoJIee MOAXOAAIIUE PEenapaThl IS KaKI0T0 MallUeHTa.

MuxkpoPHK kak 0uomapkepsl

MukpoPHK (miRNA) sBnsitoTcsi BaKHBIM THUIIOM MOJIEKYJIIPHBIX OHOMapKepoB,
KOTOPBI aKTUBHO UCCIEAYETCA B KOHTEKCTE AUArHOCTUKH M MPOTHO3a 3a00J€BaHUM.
OTU MOJEKYNbl PEryJIUPYIOT 3KCIPECCUI0 F€HOB M MOTYT OBITh MCIOJNb30BaHbI IS
paHHel JTUArHOCTUKH paka, CEPJIEYHO-COCYAUCTBIX 3a0o0eBaHUI U
HEeWpoJIereHEPaTUBHBIX 3a00JICBaHUM.

MouiekyJisipHbie OMOMapKepbl B HHPEKIUOHHBIX 3200/1eBAHUSIX

B o6Omactu uH)EKUMOHHBIX 3a00JIEBaHUN MOJEKYJISIpHbIE OHOMapKepbl HIparoT
KJIFOYEBYIO POJIb B OMNpejeieHur Bo30yauTenel 3a0071€BaHUl U UX YCTOMYHUBOCTH K
nedyeHuto. [lpumepom SBISIOTCS MOJEKYISIPHbIE TECThI ISl TUArHOCTUKU BUPYCHBIX
unpexui, Takux kak COVID-19, rae ucnonssyercsa [P (momumepasnas tenHas
peakuust) 11 BeisiBaeHus: PHK Bupyca.
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4. BbI30Bbl 1 OTPAHUYEHHS PUMEHEHUS MOJICKYJISAPHBIX 0MOMAapPKepOB
OrpannyeHHble CTAHAAPTHI H METO/bI

HecmoTpsi Ha 3HAYUTENBHBIM TpPOTPECC B OOJACTH MOJEKYJISAPHOW THATHOCTHKH,
CYIIECTBYeT MHOYXECTBO BBI30BOB, CBSI3aHHBIX C BHEIPEHUEM MOJEKYJISPHBIX
OMOMapKepoB B KIMHUYECKYIO TPakTUKy. OJIHUM U3 TJaBHBIX BBI30BOB SIBIISIETCS
OTCYTCTBUEC €IMHBIX CTAHIAPTOB JJIA MCIOJb30BaHUSI OMOMApKEPOB, YTO 3aTPYIHSICT
WHTEPIPETANIO PE3yIbTATOB TECTOB M WX COIMOCTABICHUE MEXKIY pPa3IUIHBIMU
J1a00paTOPHUSIMH.

Bbicokasi CTOMMOCTD AUATHOCTHKHU

MounekynsipHble TecThl, Takue kak cekBeHupoanue JIHK u PHK, 3auactyto sBisitoTcs
JOPOTHMH U TPEOYIOT BEICOKOKBATH(DHITMPOBAHHOTO 000PYIOBAHUS U CIICIIHATHCTOB.
DTO OrpaHUYMBAET UX JOCTYITHOCTh B HEKOTOPBIX CTPAHAX U JJIsl ONPEEICHHBIX TPYIII
HACEJICHUS.

Heo0xoauMoCTh B J0NOJTHUTEIbLHBIX HCCJIETOBAHUIX

JUist Toro yToObl MOJIEKYJISIpHbIE OMOMapKephl CTaly CTAaHAAPTOM B KIMHUYECKOU
MIPaKTUKE, HEOOXOUMO MPOBECTU JONOTHUTENBHBIE UCCIEAOBAHUS, KOTOPbIE TOMOTYT
ONPENEIUTh UX TOYHOCTh, CHEUU(PUUYHOCTh M YYBCTBUTEIBHOCTh. Takke Ba)KHBIM
ABJISIETCSI U3YYEHHE MOTEHLIHUAIBHBIX MOOOYHBIX 3(P(PEKTOB MPUMEHEHUSI HEKOTOPBIX
MOJIEKYJIIPHBIX TECTOB.

5. IlepcnieKTUBBI PA3BUTHSI MOJIEKYJISIPHBIX OHOMapKepoOB

B Oyaymem mosnekysipHble OMOMapKepbl, CKOpee BCEro, OyAyT UIpaTh KIIFOUEBYIO POJIb
B JIMarHOCTHKE W JieueHUH 3a0oneBaHuid. C pa3BUTHEM TEXHOJOTUA CEKBEHUPOBAHUS
HOBOTO TOKOJIEHUS U JAPYTUX OUOTEXHOJOTUHA MOKHO OXKHUAATh MOSIBJIECHUS HOBBIX,
00J1ee TOUHBIX U TOCTYITHBIX MOJIEKYJIIPHBIX TECTOB.

Kpome Ttoro, ¢ yuderom mnporpecca B 0O0JacCTM HMCKYCCTBEHHOTO HWHTEIJIEKTAa U
MaIIMHHOTO OOYy4Y€HUs, MOXHO OXHUJaTh YJIYyYIIEHWE TOYHOCTH JHAarHOCTUKU U
MIPOTHO3UPOBAHUS 3a00JIEBaHUI HA OCHOBE aHaJM3a OMOMapKEPOB.

3akiIoueHue

MonekynspHbie OUOMapKephl MPEACTABISAIOT COOOW MOIIHBIA HWHCTPYMEHT JIJIst
JUATHOCTUKY W JICUCHHWS] MHOXECTBAa 3a00JIeBaHUM, OT OHKOJOTUYECKHUX JIO
nH(DEKIMOHHBIX. HecMOTps Ha CyIecTBYIONINE BHI30BHI, OHU TIPOIOJDKAIOT OCTaBAThCSA
B)XHBIM HAMNpPaBJICHUEM B MEJUIIMHE, U C PA3BUTHEM TE€XHOJIOTMH MX UCIOJb30BAHUE
OyJleT CTaHOBHUThCSA BCE 0oJiee JOCTYMHBIM M TOYHBIM. BHeIpeHue MOJeKyJsSpHBIX
OMOMapKepoB B TIOBCEIHEBHYIO TMPAKTUKy OTKPOET HOBBIE BO3MOXKHOCTU IS
MEPCOHANM3UPOBAHHOTO TOAXO0Ja B MEAWIMHE M YIYYIICHUS KadecTBa KU3HU
MAIMEHTOB.
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Abstract

Natural food colors are gaining popularity in the food industry as consumers demand
healthier, safer alternatives to synthetic colorants. These natural dyes, extracted from
plants, animals, and minerals, are not only considered safer but also offer additional
health benefits. This article explores the technology behind the production of natural
food colors, including extraction methods, stabilization techniques, and applications in
the food industry.

Keywords: natural food colors, extraction methods, food additives, plant-based colors,
health benefits, food technology

1. Introduction

In recent years, there has been an increasing demand for natural food colors driven by
consumers’ growing concerns over the safety of synthetic food additives. Natural colors,
derived from plants, animals, and minerals, provide a safe and sustainable option for the
food industry. These colors are widely used in various products, from beverages to
confectionery, and are preferred for their health benefits and aesthetic qualities. The
technology behind the production of natural food colors involves advanced techniques
for extracting, purifying, and stabilizing these pigments.

The global market for natural food colors is expanding as industries seek to meet the
demand for clean-label products, and research into improving extraction methods and
stability is ongoing. In this article, we explore the key technologies used in the
production of natural food colors, their advantages, and challenges in the food industry.
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2. Production Technology of Natural Food Colors

2.1. Extraction of Natural Colors

The extraction of natural pigments is the first step in producing food colors. Various
methods are employed to extract pigments from raw materials, such as fruits, vegetables,
and plants. The extraction methods typically include:

. Solvent extraction: This process uses solvents like ethanol, methanol, or acetone
to dissolve pigments from the raw materials. It is one of the most common
methods due to its efficiency and ability to extract a wide range of pigments.

. Steam distillation: Used for extracting essential oils and certain colorants, this
method involves using steam to separate the pigments from plant material.

« Cold pressing: This method is commonly used for extracting oils and pigments
from fruits such as citrus or berries. It preserves the integrity of the colorants.

Each method has its advantages and disadvantages, and the choice of method often
depends on the raw material, desired pigment, and the application of the colorant.

2.2. Purification and Stabilization

After extraction, the pigments need to be purified to remove any unwanted substances
and enhance the color intensity. This step may include filtration, centrifugation, and
drying processes. Once purified, stabilization techniques are applied to protect the
natural colors from degradation caused by heat, light, and oxygen exposure.

One common stabilization technique is microencapsulation, where the pigment is
coated with a protective material, such as starch or gum arabic, to prevent oxidation.
Another method involves the use of antioxidants to preserve the color stability.

2.3. Encapsulation and Delivery Systems

To improve the stability and shelf life of natural food colors, advanced encapsulation
and delivery systems are used. Techniques like spray drying, freeze-drying, and
liposome encapsulation are employed to ensure that the pigments are effectively
delivered to the food product while retaining their color properties.

These technologies allow manufacturers to develop stable, long-lasting food colorants
that are resistant to environmental factors and preserve the aesthetic quality of food
products during processing and storage.

3. Advantages of Natural Food Colors
Natural food colors provide several key benefits over synthetic alternatives:

« Health benefits: Many natural pigments, such as anthocyanins and carotenoids,
are known for their antioxidant properties, which contribute to overall health.
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« Consumer preference: With an increasing number of consumers seeking
healthier and more natural food options, natural food colors are becoming a
preferred choice.

« Environmental sustainability: The production of natural food colors is often
more sustainable, as it relies on renewable resources and uses environmentally
friendly extraction methods.

Despite these advantages, natural colors still face challenges related to their stability,
cost, and color consistency.

4. Challenges in Using Natural Food Colors

While the use of natural food colors is expanding, several challenges must be addressed
to improve their viability in food production:

Stability: One of the major challenges with natural food colors is their stability. Unlike
synthetic dyes, which are often more resistant to environmental conditions, natural
pigments tend to be more sensitive to factors such as light, heat, and oxygen. These
conditions can cause natural colors to fade or change over time, particularly in processed
foods. For example, anthocyanins, which are commonly found in fruits such as berries,
can undergo color degradation when exposed to high temperatures or light, leading to a
less appealing product. Ensuring the long-term stability of these pigments during
processing, storage, and in the final product is a key issue for the industry to address.
Researchers are actively exploring methods such as encapsulation, antioxidants, and
innovative packaging to mitigate these challenges.

Cost: Another challenge with natural food colors is the higher cost compared to
synthetic alternatives. The extraction and stabilization processes for natural pigments
can be more labor-intensive and require specialized equipment. Additionally, the yield
from natural sources may be lower, resulting in a higher cost per unit of colorant. While
consumers are increasingly seeking products with natural ingredients, the higher
production costs can make it difficult for manufacturers to produce cost-effective
solutions, particularly in price-sensitive markets. Companies are working to find cost-
effective methods of extraction, such as optimizing the raw materials used or improving
the efficiency of extraction technologies to reduce these costs.

Color Range: Synthetic colorants offer a wide and consistent range of hues, making
them highly versatile for various food applications. However, natural colors often have
a more limited color palette. While natural pigments from plants, animals, and minerals
can provide beautiful, vibrant hues, they may not be able to replicate the full spectrum
of colors achieved by synthetic dyes. For example, the deep blue or bright yellow shades
produced by synthetic dyes may not be easily matched by natural sources. As a result,
the use of natural colors may be restricted in certain products that require specific color
profiles. Research is underway to discover new natural sources and improve the
extraction processes to expand the range of colors available from natural origins.
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Despite these challenges, natural food colors are being increasingly used in the food
industry, and technological advancements continue to improve their stability,
affordability, and color variety. As consumer demand for clean-label and healthier food
products grows, these challenges are expected to be addressed through innovation and
Investment in research and development.

5. Applications of Natural Food Colors

Natural food colors are gaining popularity due to their health benefits, as well as their
ability to meet the growing consumer demand for clean-label, plant-based, and organic
products. These colors are used in a wide range of food categories, providing safe and
visually appealing alternatives to synthetic dyes. Below are some of the major
applications of natural food colors:

Beverages: Many beverages, including fruit juices, soft drinks, and teas, use natural
colors extracted from plant-based sources. Common examples include beet juice for red
and purple hues, and carrot powder for orange tones. Additionally, natural colors from
pomegranate, hibiscus, and blueberry are used to create appealing colors in drinks while
avoiding synthetic additives. The use of natural colors in beverages not only enhances
the visual appeal but also aligns with the health-conscious choices of modern consumers.

Confectionery: Candies, gummy products, and chocolates are often colored with natural
pigments extracted from fruits and plants. For example, beetroot and hibiscus are
commonly used to create red and pink shades, while spinach and chlorella can be used
for green tones. The use of natural food colors in confectionery products is particularly
popular among manufacturers who want to cater to parents seeking safer, more natural
options for their children. These colors are also seen in premium chocolate brands that
prioritize organic and non-GMO ingredients.

Dairy: Dairy products such as yogurt, ice cream, and cheese can benefit from natural
colors like turmeric for yellow, spirulina for green, and beet juice for red and purple
shades. These colors are often used to enhance the visual appeal of dairy products
without the need for artificial additives. In premium dairy products, such as artisanal ice
cream, the use of natural colors can help create an organic, healthy brand image that
resonates with health-conscious consumers.

Bakery: The bakery sector has embraced natural food colors for use in cakes, pastries,
cookies, and other baked goods. For example, red cabbage extract is used to create a
range of purple and pink shades, while spinach powder can provide green tones. Carrot
and pumpkin powders also provide rich, natural hues for orange or yellow baked goods.
Using natural colors in the bakery industry not only supports cleaner ingredient labels
but also caters to the demand for healthier alternatives to traditional synthetic food
colorants.

As the trend towards clean-label and healthier products continues to grow, more food
manufacturers are incorporating natural food colors into their products. This includes
everything from health-conscious snacks to premium beverages.
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The use of natural colors reflects a broader movement toward transparency in food
ingredients, with companies seeking to meet consumer demand for better, more natural
food options. The ongoing development of new natural colorants and improvements in
stabilization methods are expected to further expand the range of food products that can
incorporate these ingredients, leading to more widespread adoption across various food
sectors.

6. Conclusion

The production of food colors from natural sources represents a growing segment of the
food industry, offering safe, sustainable, and health-conscious alternatives to synthetic
dyes. Through advancements in extraction, stabilization, and encapsulation
technologies, the use of natural colors is becoming more widespread. However,
challenges related to cost, stability, and color range remain.

As the industry continues to innovate and improve these technologies, the future of
natural food colors looks promising, with increased adoption in the global food market.
Ongoing research and development will likely address current limitations, making
natural food colors a more viable and competitive option in the food industry.
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AHHOTAIIUA

Pu3nuecKasi HOArOTOBKA SIBIIIETCS HEOTHEMIIEMOM YaCThIO CIIOPTUBHOM TPEHUPOBKH B
BOJIEH00JIE, UTpasi KIIFOUEBYIO POJIb B TOBBILIEHUH 3 (HEKTUBHOCTH UTPBI U TOCTHKEHUHU
BBICOKMX CIIOPTMBHBIX pE3yJbTaTOB. B cTarbe pacCMOTPEHBI OCHOBHBIE ACIIEKTHI
¢u3nyecKoil MOArOTOBKU BOJICHOOIMCTOB, BKIIIOYas pPa3BUTHE CHUIIbI, BEBIHOCIMBOCTH,
CKOPOCTH, KOOpIMHAIUMM U TUOKOCTH. Takke 00CyXIarTcs METOAbl TPEHUPOBKH,
HallpaBJ€HHbIE HA YyiydlleHWe (YHKIHMOHAJIBHBIX XapaKTEpPUCTUK OpraHu3Ma
CIIOPTCMEHA.

KarwueBbie cioBa: Boiieiibon, ¢usuyeckas MOATOTOBKA, CHUJIA, BBIHOCIHBOCTD,
KOOpAUHAIIUSI, TPEHUPOBKA, CIIOPTUBHBIE PE3YJIHTAThI

1. BBegenue

Boneiibon — 93TO KOMaHIHBIA BHUJ CHOpPTa, B KOTOPOM BaKHEUILIMMHU
XapaKTEPUCTUKAMU YCHEIIHOW WIPBl SBJISIOTCS BBICOKAs CHJIA, BBIHOCIIMBOCTB,
JIOBKOCTh M KOOpPJMHALNS JIBH)KEHHH. DTH Ka4eCTBAa MOXHO Pa3BUBAaTh ITOCPEICTBOM
CUCTEMAaTUYECKUX TPEHUPOBOK, KOTOPHIE SABJISIOTCS OCHOBOM (PU3NYECKOM MOATOTOBKH
CIOPTCMEHOB. XOpOWIIO MOATOTOBJICHHBIE CHOPTCMEHBI CHOCOOHBI 3()PEKTUBHO
BBITMIOJIHATH Pa3IMYHbIe UTPOBbIE MPUEMBbI, TaKHME Kak OJIOKMpPOBKaA, IMOJaya, MpUueM
Ms4a, YTO HAIPSIMYIO BIMSIET HA YCIEIIHOCTh X KOMAaH/IbI.
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2. OcHOBHbIE KOMIIOHEHTHI (PM3MYECKOI MOATOTOBKH B0JIEH00JIUCTOB

Cuiaa

Cuiia — 3T0 OCHOBA /IS BBINOJHEHUS OOJIBIIMHCTBA TEXHUYECKUX AJIEMEHTOB UTPHI B
BoJIeHOONIe, TakuX Kak Iojada, OJIOKMPOBKA, aTaka M 3alluTa. [peHUpOBKH,
HAIPaBIICHHBIE HA PA3BUTHE CHUJIOBBIX KAa4yeCTB, BKIIOYAIOT B ce0s yHpaKHEHHUS Ha
TpEHaXXepax, MHOTOKPATHOE BBINIOJIHEHHE MPBIKKOB, a TakkKe paboTy ¢ COOCTBEHHBIM
BecoM. Oco00e BHUMAaHUE YJEISETCS PA3BUTHIO MBIIIILL HOT' U KOPITyCa, IOCKOJIbKY 3TH
TPYMIBl MBI UTPAIOT OCHOBHYIO POJIb MIPU BHITIOJHEHUH MPBDKKOB U MPU OBICTPOM
NepEABMKEHUH MO TIIOMIAIKE.

BniHOCIMBOCTH

BriHOCIMBOCTE HEOOXOAMMA IS MOAACP’KAHUSI BHICOKOM WHTEHCHUBHOCTH WIPHI Ha
MPOTSKEHUHU BCEM MPOJOJDKUTENBHOCTH Martda. JlJisi pa3BUTHUSI BBIHOCIMBOCTH B
BOJICI00JIE UCTIOIB3YIOTCS KaK a3pOoOHbIe TPEHUPOBKH (HapuMep, Oer Wi IIaBaHue),
TaKk U TPEHHUPOBKU C IEPEMEHHON HArpy3Koil, UMUTHUPYIOIIUE HUIPOBBIC YCIIOBHUS.
[TocreneHHOE yBEIWYEHUE MPOJOJLKUTEIIBHOCTH W HMHTEHCUBHOCTH TPEHUPOBKHU
CHOCOOCTBYET YJIYYIIEHHIO CIOCOOHOCTH CIOpTCMEHa paldoTarb 0e3 MoTepu
3 PEeKTUBHOCTH.

Cxkopocthb

CKOpOCTh W peakilus — 53TO KJIIOUEBBIC 3JIEMEHTHI UTPHl B BojeiOosie. breicTpoe
MepeMeIleHre 10 IUIoIaaKe, ObICTpas CMEHa HampaBlIeHUs W MOJHHEHOCHOE
BBITIOJTHEHUE YJIAPOB — BAKHBIC aCIEKThI UTPHI, TPEOYIOIINE BBICOKOW CKOPOCTH. JIJIs
Pa3BUTHS CKOPOCTH UCITOJIb3YIOTCS CTIENHATIbHBIE YIIPAXKHECHUS HA PEAKIIAIO U CIPUHTHI.
Taxke BKIIOYAIOTCS TPSHUPOBOYHBIC 3aJ1a4l HA YBEJIWYEHHUE OBICTPOTHI BBITOJIHEHUS
aTaKyIIIUX JCHUCTBUM, TOJaYH U OJIOKMPOBKH.

Koopaunanus

Koopaunaiiuss — 3TO CIOCOOHOCTBH BBITIOJHSATH CIIOXKHBIC JBH)KCHHS C BBICOKOM
TOYHOCTBI0. B Boseitbosie BaXkHa KOOpIMHAIIMS JIBMOKECHUN PYK, HOT M TeJla, 0COOCHHO
MIPU BBIMOJHEHUH TaKUX CJIOKHBIX NEUCTBUM, KaKk OJOKUPOBKA W araka. TpeHUPOBKU
JUIS YAYYIICHUS KOOPJMHAIIMU BKIIIOYAIOT B C€0s YNPAKHEHUS C MSYOM, a TaKXKe
paboTy C pa3IUUHBIMU TpEeHa)XKepaMu, TaKUMH Kak OalaHCUPOBOYHBIE JTOCKH WJIU
TUPOCKOIIBI.

I'noxkocTh

['mbkocTh — 93TO CHOCOOHOCTH CYCTaBOB BBITMOJHSTh JBH)KCHUS B TOJTHOM
aMIUTUTYJHOM Juama3oHe. B BoseliOone THOKOCTh BakHAa IS IPaBUIBHOTO
BBITIOJTHEHHUS Pa3JIMYHBIX UTPOBBIX TEXHHUK, TAKUX KaK MPUEMBI Ms4a, OJIOKMPOBKA U
ataka. J[ys ynyuieHusi THOKOCTH BOJICHOOIMCTHI 3aHUMAIOTCSI PACTSXKKOM U MOTOH, YTO
IIOMOTaeT CHU3UTh PUCK TPABM U YIYUIIHUTh [TOJIBUKHOCTb.
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3. Metoabl (pu3n4iecKoil MOArOTOBKH BOJIeiH00JMCTOB

duszuyeckass MOATOTOBKAa BOJEHOOMMCTOB TpeOyeT HCIONb30BAHUS —PA3NUYHBIX
METOJI0B U IIOJXO0J0B, KOTOPbIE HAIIPABJIEHBI HA PA3BUTUE BCEX HEOOXOAUMBIX KaUeCTB,
TaKUX KakK CHJjia, BBIHOCIUBOCTb, CKOPOCTh, KOOPAMHALUSA U THOKOCTh. D (deKTUBHOE
UCIOJIb30BAaHUE 3TUX METOAOB CIIOCOOCTBYET YJIyULIEHUIO OOIIMX pPe3yIbTaTOB B UIPE,
a TaK)Ke CHIDKEHHUIO TpaBMaTHU3Ma U OBICTPOMY BOCCTAHOBJIEHMIO criopTcMeHa. Cpenu
HanboJiee NOMyJISIPHBIX U 3P PEKTUBHBIX METOI0B BBIACISIOTCS CIEAYIOLIHUE:

CuioBble TPDEHUPOBKH

CusnoBble TPEHUPOBKH HAMPABIICHBI HAa Pa3BUTHE CUJIBI U BBIHOCIMBOCTH, YTO OCOOEHHO
BaYXHO JJII TaKMX WUTPOBBIX JEHCTBUH, Kak Tojlaya, OJOKMPOBKA, MPBDKKU U aTaka.
CuioBbIe  yNpaXHEHUs BKIIOYAIOT PabOTy C OTATOMICHWSAMHU (IITaHTH, TaHTENH),
TpEHAXXEPAMH U YIPAKHEHHSIMH C COOCTBEHHBIM BECOM (TIPHICENaHMsI, OT)KUMAHHSI,
MOATSTUBaHUs). PerynsipHoe BBINOJHEHUE CHIIOBBIX TPEHHUPOBOK YIyYIIaeT OOIIYIO
(U3UYECKYI0 MOArOTOBIEHHOCTb, YBEIMYMBAET MBIIIEYHYIO MAcCy M CIIOCOOCTBYET
yIIyqilIeHnI0 GyHKIIMOHAIBHBIX TTOKa3aTeel opraHnu3ma.

Oco0oe BHUMaHUE CIEAYeT YJEIsATh TPEHUPOBKAM MBIIII] HOT M KOPITyCa, MOCKOJIbKY
STU TPYNMbl MBI BBIMOJHSIIOT BakHeWIIMe (YHKIUM TMpU MpbDKKaX, Oere u
0JI0KUpOBKe. [l 9TOTO MCMOIB3YIOTCS Takue YMpaKHEHHS, KaK MPBDKKU C MECTa,
BBIIA/IbI, TOJAbEMBI HA HOCKHU U JPYTHE.

Kapanonarpysku

Kapaunonarpysku BkioyaroT Oer, IUIaBaHHME, 3aHATUS HAa BEJIOTpPEHa)XKepax M JPYTUx
KapAHO-TpeHaxepax. DTH TPEHUPOBKU MOMOTAlOT MOBBICUTH OOIYI0 BBIHOCIMBOCTH
CHOPTCMEHA, YJIY4YIIUTh PaboTy CEpAEYHO-COCYIUCTOM CHCTEMbI U CIIOCOOCTBYIOT
MOBBIIICHUIO YPOBHS a’3pOoOHOM BBIHOCIMBOCTH. B Boneitbone, rae urpa Tpedyer
OBICTPBIX M MHTEHCUBHBIX JBHKECHUMW, YJIYUYIIEHHE CEPACUYHO-COCYJUCTON CUCTEMBI
MOMOTaEeT CIIOPTCMEHY BBIJIEP)KUBATH BHICOKHME (PU3NYECKHE HArPY3KH Ha MPOTSHKEHUN
BCEro MaTya.

Kapauonarpy3ku 0COOCHHO TMOJIE3HBI ISl YIIYUIIICHUS] BOCCTAHOBJICHHS MOCJIE UTPHI U
TPEHUPOBKHU. DTH YIPAKHEHUS TTOMOTAIOT TTOBBICUTH OOIIUN YPOBEHb BHIHOCIMBOCTH,
YTO JIeJIaeT BOJIEHOO0IMCTa CTOCOOHBIM PabOTaTh C BRICOKOW MHTEHCUBHOCTBIO, HE TEPSis
CHJIBI ¥ JIOBKOCTH.

HNuTepBajibHbIE TPEHHPOBKHU

WNuTepBanbHbie TPEHUPOBKHU BKIIOUYAIOT YepenoBaHue (a3 WHTEHCUBHOW HATPy3KH U
KOPOTKHUX MEPUOJIOB OT/IBIXA, YTO MIOMOTAET PA3BUTh KaK a3pOOHYI0, TaK M aHAIPOOHYIO
BBIHOCJIMBOCTh. DTH TPEHUPOBKHA UMHUTHPYIOT UTPOBBIE YCIIOBUSA, KOTJa BOJICHOOIUCTY
HE0OX0AMMO OBICTPO BOCCTAHABIMBATHCS MOCIE WHTCHCUBHBIX JEHCTBUM, TAKUX KaK
moJ1ava uin OJIOKUPOBKA.
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OcHOBHasi 11€JIb MHTEPBAJIBHBIX TPEHUPOBOK — Pa3BUTh CIOCOOHOCTh OpraHU3Ma
OBICTPO BOCCTAHABJIMBATH CHUJIBI TOCJIE BCIUIECKOB aKTHBHOCTH. [IpuMepom mosker
CIIY’KUTh TPEHUPOBKA, BKJIIOYAOIIAsl CIIPUHTHI C MOCIEAYIOIIUM KOPOTKUM OTJIBIXOM.
OT0 cnocoOCTBYET YIYyYIIEHHIO Kak OOIIed BBIHOCIMBOCTH, TaK U CIIOCOOHOCTH K
OBICTPOMY BOCCTAHOBJICHUIO MEXIY UTPOBBIMU SIU30JaMHU.

Ilnmomerpuxa

[TmnomeTprka BKITIOYAET B c€0s yIpaKHEHUs, HAIIPABJICHHBIC HA PA3BUTHE B3PHIBHOM
CHWJIBI, TAKWE KaK MPBIKKUA C MECTA, CTUIUTHI, CKAaKaJIKK U TPCHUPOBKHU Ha YKPEILJICHUE
MBIIII] HOT. DTOT METO 0COOCHHO A((DEKTUBEH /IS YIYUIICHUS MPBHKKOB, OBICTPOTO
MEePEABMKCHUS TI0 TUIOMIAJKE M OJIOKUPOBKH, YTO SIBIISIETCS HEOTHEMJIEMON YacThIO
UTPBI B BOJICHOO.

HJ'II/IOMGTpHKa CHOCO6CTBy€T 6I>ICTp0My Pa3BUTHUIO CHJIBI U MOIIHOCTH, YTO HMCCT
BA)KHOC 3HAUCHHUC I AaTaKYIOIIMX MW 3allIUTHBLIX I[GﬁCTBHﬁ Ha ILIoIIajgkKe. Omna
MOBBIIIAET CIIOCOOHOCTH CIIOPTCMCHA BBLIIIOJIHATHL HWHTCHCHUBHBIC JIBH)KCHHA C
MHUHHUMAaJbHOM 3az[ep>1<1<0ﬁ, 4TO yIaydumacT O6HII/IC HUI'POBLBIC XapPaAKTCPUCTUKH.

DOyHKINOHAJIbHbIE TPEHUPOBKHU

@OyHKIMOHAIBHBIE TPEHUPOBKH BKJIIOYAIOT B c€0sl yNpaKHEHUs], KOTOPbIE Pa3BUBAIOT
OOLIYI0 KOOPAMHALINIO, OAJIAHC U YKPEIUISIOT MBILIIBI-CTAOMIN3aTOPbI, YTO IIOMOTAET
VIYUIIUTh PU3NYECKYIO TOATOTOBICHHOCTh BOJIEHOOIMCTA J1J1s1 BBIOJHEHHUS CIIOKHBIX
OBWKEHUHN. JlJII 3TOr0 MCIONB3YIOTCS PAa3jIMYHBIE TPEHAXKEPBI, MSIYUKHA, CKAMBHU H
IpYyrue BCIIOMOTraTelIbHbIE CPEACTBA.

OcHoBHas 11e7b (YHKIIMOHATIBHBIX TPEHUPOBOK — YIYUIIUTh MOABUKHOCTh CYCTAaBOB,
KOOPJIMHAILIUIO JIBJKEHUH U CIIOCOOHOCTh OBICTPO aJIallTUPOBATHCS K M3MEHSIOITUMCS
YCJIOBHSIM Ha IIJIOMIAKE. DTU TPEHUPOBKH MOMOTAIOT BOJICHOOIUCTY BBITIOIHITH O0JIiee
TOYHBIE U OBICTPBIC ICUCTBHUSI, TAKME KaK aTaKu, OJIOKUPOBKH, Mepelaun Msida U T. 1.

4. Bausinue (pu3n4eckoil MOArOTOBKH HA UTPOBbIE Pe3yJIbTAThI

duszuyeckasi MOATOTOBKA SBJSETCS KIFOUEBBIM (DaKTOPOM, BIUSIOLUIUM HA PE3YJIbTaThl
UTPbI BOJIEKOOIUCTOB. YIydllleHHE (PU3MYECKUX MOKa3aTeleil HANpsSAMY BIMSAET Ha
3((PEeKTUBHOCTh BBIMOJHEHUS UTPOBBIX JECUCTBUI, Takhe KakK Iojada, OJIOKHpPOBKA,
aTaka W 3ammra. PaccMoTpuM, Kak UMEHHO (u3HuecKas MOATOTOBKA CIOCOOCTBYET
YIIYYLIEHHUIO UTPOBBIX PE3YJIbTATOB:

YiaydieHne CKOPOCTH U peaKknuu

Boneiibon — 3T0 AMHAMHUYHASI UTpa, TJ€ BaXKHYIO POJIb UTPAET CKOPOCTh PEaKUuu U
OBICTPOTA MEpeBMKEHUs Mo IUiomaake. Pusznyeckas MOATOTOBKA, BKIHOYAIOLIAS
KapJIMOHAarpy3KH, HWHTEPBaJIbHbIE TPEHUPOBKHM U IUIMOMETPUKY, pPa3BUBAET 3THU
KAa4ecTBa.
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Yewm ObicTpee BOJIECHOOIUCT pearupyeT Ha U3MEHEHUS CUTYAIlMK Ha 0JI€, TEM BbIIIE €ro
CIIOCOOHOCTH YCIIEITHO BBITIOJIHITH UTPOBBIE ICHCTBUS B YCIOBUSAX BHICOKOW CKOPOCTH.

Kpome Toro, ymyurieHue KOOPAMHALMKM M PEAKIUU IO3BOJISIET OOJee TOYHO U
CBOEBPEMEHHO OTpabaThIBaTh Mepefadyu, Mojadyd U OJOKUPOBKHU, YTO CYIIECTBEHHO
MOBBIIIACT OOIUI YPOBEHb UTPHI KOMAH/IBI.

IToBbINIEHHE BLIHOCJIMBOCTH

Bomneiitbon — 3To HE TOJBKO KOPOTKHE WHTEHCHUBHBIE AMU30Ibl, HO U JJIUTEJbHBIC
MaT4d, B KOTOPBIX BaXHO TMOJACPKUBATh BBICOKYI0 pPabOTOCIOCOOHOCTh Ha
OPOTSDKEHUM BCEl  WIpbl. Pa3BUTHE BBIHOCIMBOCTH IIOMOTaeT CIOPTCMEHaM
NOJAJECP)KUBATh BBICOKAM YPOBEHb WIPHI, JaXKE KOrJa CUJIbl HAYWHAKOT Yracarb.
CuiioBble TPEHUPOBKHW, KapAHUOHATPY3KM M MHTEPBAIbHBIE TPEHHPOBKU PpPa3BHUBAIOT
o0lyl0 W a’poOHYI0 BBIHOCIMBOCTb, YTO TIO3BOJISIET MIPOKaM JOJITO€ BpeMs
MOJACP>KUBATh UHTEHCUBHOCTh 0€3 MOTEPH KaueCTBa BHITIOJIHEHUS JCHCTBUIA.

B koHIIe UTphl BOAEHOOIUCTHI, MPOIIEAIINE MOTHOLEHHYIO (DU3NYECKYIO MOJITOTOBKY,
MEHEE TOABEPKEHbl YCTAIOCTH U CIIOCOOHBI COXPaHATHh CBOIO A((PEKTUBHOCTH Ha
IIPOTSKEHNUH ITOCJIEHETO UTPOBOTO OTPE3Ka, KOrJa IaBICHUE HA KOMaHAy BO3pacTaerT.

Pa3ButHe B3pbIBHOW CHJIBI

[ImmomeTprka W CHIJIOBBIE TPEHHUPOBKH IOMOTAIOT Pa3BUBATh B3PHIBHYIO CHITY, YTO
0COOEHHO BaYKHO JIJIST TAKUX JEUCTBHM, KaK TMPBIKKH, OJTOKUPOBKHU U OBICTPHIC CTapTHI.
VYaydmeHue Cuiabl HOT M KOpITyca IO3BOJISET BOJICHOOIMCTaM TIPHITATh BBIIIIE,
BBITIOJIHATH 00JIee MOIITHBIE aTaKu U OJOKUPOBATh MSYH ¢ 00bIIei 3 PEeKTUBHOCTHIO.
DTO CYIIECTBEHHO BJIUSACT Ha PE3yJIbTAaTUBHOCTH MIPHI, BEJIb YE€M BBIIIC U CHUJIbHEE
MIPBDKOK, TEM OOJIBITIC MAHCOB HA YCTICIIHYIO aTaKy UiIu OJIOKUPOBKY.

Kpowme Toro, pazsutue B3pbIBHOW CHJIbI YBEIUYMBAET CKOPOCThH BBINOJHEHUS JEUCTBUM,
YTO JA€T MPEUMYIIECTBO B CUTYaIUsIX, KOT/Ia HEOOXOAUMO OBICTPO CMEHUTH MO3UIHIO
WJIM TIPEITPUHSTE OBICTPBIC JEHCTBUSA 10 3alTUTE.

IIpexorBpamenue TpaBM

[IpaBunpHas (u3uyeckas MOJArOTOBKA MOMOIaeT 3HAYUTEIbHO CHU3UTh BEPOSITHOCTH
nosry4eHust TpaBM. OCOOEHHO 3TO BaKHO JIJ1s1 BOJIEMOOIHMCTOB, YbH TPEHUPOBKHU U UT'PBI
MIPEANONIAral0T AKTUBHBIE IPBIKKHU, PE3KHUE ABMKEHHS U TTOCTOSIHHBIE CTOJIKHOBEHUS C
conepHukamu. CHIIOBBIE TPEHUPOBKH YKPEIUIAIOT CBSA3KM M CYCTaBbl, a
(yHKIHMOHATIBHBIE TPEHUPOBKH YIYUIIAIOT KOOPAUHAIIMIO U OaJlaHC, YTO CHIXKAET PUCK
TPaBM BO BPEMs UIPBI.

B ocobenHoctu 115 BOJNEHOONMMCTOB Ba)XHO Pa3BUBATh YKPEIUICHUE MBI HOT U
KOpIyca, YTO MOMOTaeT NOAAEPKUBATh MPABWIbHYIO TEXHUKY ABHKECHUU U CHUKACT
HArpy3Ky Ha CyCTaBbl, yMEHbIIAs BEPOSTHOCTh MTOYUYECHUS IIOBPEKICHUM.
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Y.]IqueHne BOCCTAaHOBJICHUHA

duszuyeckasi NOArOTOBKA CIOCOOCTBYET HE TOJIBKO YIYUIIEHUIO UTPOBBIX HABBIKOB, HO
u Oosiee OBICTPOMY BOCCTAHOBJICHHMIO IOCJI€ MHTEHCHUBHBIX TPEHHPOBOK W MaTyeil.
Kapauonarpysku, pacTsokku U QyHKIHMOHAIbHBIE TPEHUPOBKU MOMOTAIOT YCKOPUTH
BOCCTaHOBJIEHUE MBIIILI, YIY4YIIUTh KPOBOOOPAIIEHHE U CHU3UTh YPOBEHb YCTAIOCTH.

BakHbIM acmieKTOM SIBISIETCSI TO, YTO BOCCTAHOBJICHUE TMOCJIE UTPhI HAMIPSMYIO BIIUSIET
Ha IMOJATOTOBKY K CIEAYIOMNUM MaT4aM. UeM ObIcTpee CIIOPTCMEH BOCCTAaHABIUBACTCA,
TeM OBICTPEE OH MOKET BEPHYThCS K aKTUBHOM MOJTOTOBKE U MOBBICUTH CBOU UTPOBBIE
pE3yNbTATHI.

Takum o0pa3om, (usnyeckas MOATOTOBKA SIBJISIETCS HEOTHEMIIEMOM 4YacThIO YcIiexa
BosieiiOocTa. OHa BIUSAET Ha BCE KITFOUEBBIC aCTIEKTHI UTPHl — OT CKOPOCTH PEaKIINH
Y CHUJIBI JIO BBIHOCJIMBOCTH M CIIOCOOHOCTH K BOcCTaHOBICHUIO. Crieruaan3upoBaHHbIE
TPEHUPOBKH, HAMPABJICHHBIC HA Pa3BUTHEC PA3TUYHBIX (DU3NUSCKUX KAYECTB, JICTIAIOT
CIIOPTCMEHOB 00Jiee KOHKYPEHTOCIIOCOOHBIMM W TOTOBBIMH K PCIICHHMIO 3a7ad Ha
BBICOKOM YPOBHE.

3akiIoueHue

®dusuueckass MOATOTOBKA BOJEHOOINMCTOB SABJIAETCS OCHOBOM WX  YCHEIIHOM
ACSTENIbHOCTH Ha CHOPTHBHOW Iuiomaake. CHIIOBBIE TPEHUPOBKH, BBIHOCIHBOCTS,
CKOPOCTb, KOODAMHALIUSA U THOKOCTh — BCE ATH KOMIIOHEHTHI HEOOXOIUMBI st
YCTICIIHOTO BBHIMOJTHEHUS UTPOBBIX 3JIEMEHTOB U JOCTHKEHHS BBICOKUX PE3YyJIbTaTOB.
CoBepIIeHCTBOBaHHE METOJIOB TPEHHPOBKM M aJanTalusi UX K WHIAUBUAYAIbHBIM
NOTPEOHOCTSIM  CHOPTCMEHAa OO0ECHEeUMBalOT 3HAUYMUTEIbHBIM BKJIAJ B pa3BUTHE
BOJIEHOOJIBLHOM UTPBI.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

V]IK-629.7

HEPCHHEKTUBBI IPUMEHEHHUSA NCKYCCTBEHHOI'O UHTEJIVIEKTA B
OBJIACTU ABTOHOMHBIX TPAHCIIOPTHBIX CPEACTB

Ceprees I1aBes BukropoBu4

[Ipenonasarenp, kadgeapa UHTEUIEKTYalbHbIX cucTeM, HoBocubupckuit
rOCyJ1IapCTBEHHBIN YHUBEPCUTET

r. HoBocubupck, Poccust

JlebeneB Muxauni AJieKCaHAPOBUY

Crynent, paxkynbrer uHPOpMaTUKH, MOCKOBCKUI TEXHUYECKUI YHUBEPCUTET CBSI3U U
uH(pOpMaTHKU

r. MockBa, Poccus

AHHOTAIIUA

Pa3Butre aBTOHOMHBIX TpaHcHopTHBIX cpeAcTB (ATC) mpencraBiser co0oil BaxKHBIN
mar B 3BOJIFOLMYA TPAHCIIOPTHOM oTpaciu. [IpuMeHeHne UCKyCCTBEHHOTO MHTEIIEKTa
(M) B Takux cucreMax oOe€IIaeT CYHIECTBEHHbIE YIYYIIEHHs B O€30MacHOCTH,
7 PeKTUBHOCTHU U YI00CTBE TPAHCHIOPTUPOBKU. B cTaThe paccMaTpuBarOTCs KIIIOUYEBBIC
TEXHOJIOTHUH, CTOSIIUME 32 AaBTOHOMHBIMM TPAHCHOPTHBIMU CPEIACTBAMH, BKIIIOYAS
HEUPOHHBIE CETH, MAIIMHHOE OOyYE€HHE UM CHUCTEMbl KOMIIBIOTEPHOTO 3pEHUS.
AHanu3UpYIOTCA TEKYIIWE JOCTHKEHHS B JTOM 00JIacTH, a Takke MpoOJieMbl U
MEePCIIEKTUBBI, C KOTOPHIMU CTAJTKUBAIOTCS Pa3pabOTYMKHA aBTOHOMHBIX TPAHCIIOPTHBIX
CPEIICTB, BKJIIOYAsi BOMPOCKHI 3TUKH, 0€30MMaCHOCTH U PETYIUPOBAHUS.

KiawueBble c¢jioBa: HCKYCCTBEHHBIH HMHTEIUICKT, AaBTOHOMHBIC TPaHCIIOPTHHIC
CpeACTBa, HEHUPOHHBIE CETH, MAIIUMHHOE OO0yYeHHEe, KOMIIBIOTEpPHOE 3pCHHE,
0e30IacHOCTh, ITHKA.

1. BBeaenue

PazButre aBTOHOMHBIX TpaHCHOPTHBIX cpenctB (ATC) sBisieTCs OMHUM M3 CaMBIX
MEePCIEKTUBHBIX HAIIpaBJICHUH B 00JaCTH TpaHCHOpTa U Joructuku. Buenpenue MU B
ATC obemiaer He TOJIBKO CHI)KCHHE YHMCIIa aBapUil U MOBBIIICHUE 0€30MaCHOCTH Ha
JI0pOTax, HO M 3HAYUTEIHHOE YIYUIICHUE TPAHCTIOPTHOU MHPPACTPYKTYPHI B IIEIIOM.
CoBpeMeHHbIE TEXHOJIOTUU, TaKue KaK HEHPOHHBIE CETU U AJTOPUTMbI MAIIUHHOIO
0Oy4eHMsI, UTPAIOT BAKHYIO POJIb B CO3JIaHUH CUCTEM, KOTOPBIE MOTYT CAMOCTOSITETHHO
MIPUHUMATH PEIICHUS] HA OCHOBE JIaHHBIX, TOJIy4Ya€MBbIX OT CEHCOPOB U KaMep.
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2. TexHOJIOTMH HMCKYCCTBEHHOI0 HMHTEJIEKTAa, HCHOJb3yeMble B ABTOHOMHBIX
TPAHCMOPTHBIX CPeACTBAX

2.1. HeiipoHHble ceTH U I1y00KO€ 00y4eHmne

OznHa M3 KIIIOYEBBIX TEXHOJIOTMM, HCIOJIB3YEMBIX B aBTOHOMHBIX TPaHCIOPTHBIX
CpeACTBax, — ATO HEUPOHHBIE CETH, B YACTHOCTH, TIyOOKue HeliponHslie cetu (Deep
Neural Networks, DNN). OTu cetu mo3BoisitoT mamuHe "oOydaThcs" Ha OIPOMHBIX
o0bemMax NaHHBIX U 3()(PEKTUBHO pacno3HaBaTh OOBEKTHI U CIEHBI, YTO KpaliHE BayKHO
i Oe3omacHOro BOXaeHUs. Hampumep, HEWpOHHBIE CETH HUCHOJB3YIOTCS IS
pacro3HaBaHMs JOPOXKHBIX 3HAKOB, MEHIEX0/I0B U APYTUX TPAHCIIOPTHBIX CPEICTB.

2.2. MamunHHOe 00y4eHue

Maiunaoe ooyuenue (ML) siBnsieTcst OCHOBOM J1Jis a/laliTallii CUCTEMbl aBTOHOMHOTO
BOXKJICHHS K Pa3IMYHBIM CHUTYyaIlUsIM Ha JOpore. AJTOPUTMBI MAITUHHOTO OOYy4YeHUS
aQHAJIM3UPYIOT JaHHBIE C CEHCOPOB AaBTOMOOWJS M OOydYaroTcsi MpeJCcKa3bIiBaTh
pa3JIMuHbIe JOPOKHBIC CIICHApUHM, TaKUe KakK TMOBEACHUE JPYIMX YYaCTHUKOB
JBVKEHUS, U3MEHEHUE JOPOKHBIX YCIOBUM WJIW MOSBICHUE PENATCTBUIM.

2.3. KomnbiotepHoe 3peHue

KomnproTepHoe 3peHHE Takke SABISETCI HEOTHEMJIEMOW 4YacTbl0 aBTOHOMHBIX
TpaHCHOpTHBIX cpeAcTB. C momMompio kamep U garunkoB LIDAR mammabl moryt
"BUAETH" ¥ aHATU3UPOBATH OKPYKAIOIIYIO CPEAY B PEAUIBHOM BPEMEHH. JTO BKIKOYAET
B ce0s uaeHTU(UKAMI0 00OBEKTOB Ha JI0POTre, OLEHKY pacCTOSHUA A0 NPEMSTCTBUN U
OTCIE)KUBAHUE JABIXKEHUS  JApyrux  aBromoOuseil. CoBpeMEHHbIE  CHCTEMBI
KOMIIBIOTEPHOI'O 3PEHHSI CTAHOBSTCS BCE 00Jiee TOUHBIMU M OBICTPHIMH, YTO JENIAET
BO3MOYKHBIM 0€30MMacHOEe ABUKEHUE 0€3 y4acTus BOJUTEIS.

3. HpenMymeCTBa M BBI30BLI HCcNoJbL30BaHus U B aBTOHOMHBIX TPAHCIIOPTHBIX
cpeacTBax

3.1. IlIpenmyiecrBa

OnHuM W3 TIaBHBIX NpeuMyuliecTB BHenpeHuss M B aBTOHOMHBIE TPaHCIIOPTHBIE
CPEICTBA SIBJISIETCS MOBBILIEHUE Oe30n1acHOCTH. VICKiIIoueHne 4enoBeueckoro pakropa,
KOTOPBIM 4YacCTO CTAaHOBUTCS IPUYMHOM TOPOKHO-TPAHCIIOPTHBIX MPOUCIIECTBUH,
MOXET 3HAYUTEIBbHO CHU3UTHh KOJMYECTBO asapuid. Kpome TOro, aBTOHOMHBIE
TPAHCIIOPTHBIE CPEACTBA MOTYT ONTMMHM3WPOBATH MapILIPyThl U CHHU3UTH 3aTOPbI HA
0pOrax, 4To IPUBEAET K SKOHOMUU BPEMEHU U TOILINBA.

3.2. Bb130BbI M IPO0JIEMBI

HecmoTpss Ha 3HauMTenbHBIE HOCTHXKEHMS, UCHOJNb30BaHMEe WM B aBTOHOMHBIX
TPAHCIIOPTHBIX CPEJICTBAX CTAIKUBACTCS C PAAOM HPOOIIEM.
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OpHolt M3 HUX sBisgercs o0ecneyeHue O€30IIaCHOCTH CHCTEMBI B YCIIOBUSIX
HEIpeACKa3yeMbIX cuTyauuid. Hampumep, kak aBTOHOMHOE TPaHCIOPTHOE CPEICTBO
JOJDKHO pearupoBaTh Ha HEOKHMJIAHHBIE NPEMSITCTBUS WM CJIOKHBIE IOTOAHBIE
YCIIOBHSI, TAKME KAaK CWJIbHBIM CHeromaja win TymaH? Takke OCTaloTCid OTKPBITBIMU
BOITPOCHI 3TUKH, CBSI3AHHBIE C IPUHATHEM PELICHUN B KPUTUUECKUX CUTYALMUSIX, KOTIa
MO’KET BO3HUKHYTbH yTpo3a [l )KU3HU YEJIOBEKA.

4. HepCHeKTHBbI Pa3BUTUA AaBTOHOMHBIX TPAHCIIOPTHBLIX CPEACTB

B Oyayiiem aBTOHOMHBIE TPAHCTIOPTHBIE CPEICTBA, BEPOSATHO, Oy YT UTPATh KIFOUYEBYIO
poJib B OOLIECTBEHHOM TPAHCIOPTE M JIOTUCTUKE. OXKUIAETCs, YTO C Pa3BUTUEM
TEXHOJOTUWA W ylydlieHueM anroputMoB MM, Takux kKak KOMIIBIOTEPHOE 3pEHHE U
MalIMHHOE OOy4YEHHE, aBTOHOMHBIE TPAHCIOPTHBIE CPEACTBA CMOIYT paboTaTh ¢
MUHHAMAJIbHBIMU BMEIIATEIbCTBAMM YEJIOBEKA U OyAyT HCIOIb30BAaThCS HE TOJIBKO B
TOPOJCKHX YCIOBUSAX, HO M HA MEXIYTOPOIHBIX MAapLIPyTax.

Kpome toro, Buenpenne UM B TpaHCOPTHYIO HHPPACTPYKTYPY MO3BOJUT CO3/1aBaTh
"yMHBIE"  IOPOTH, KOTOpPBIE CMOTYT B3aUMOJACHCTBOBATH C  ABTOHOMHBIMH
TPAaHCIOPTHBIMU CpeACTBaMHU, oOecrieunBasg Oojee Oe3omacHoe U A(PPEeKTUBHOE
IIEpEABUKECHUE.

5. 3akaouenue

Hcnonp30BaHne MCKYCCTBEHHOTO HMHTEJUIEKTa B aBTOHOMHBIX —TPaHCIOPTHBIX
CpEICTBaX OTKPBHIBAET HOBBIE TOPU3OHTHI JJIsI TPAHCIIOPTHOM OTpaciu, oOemras
yiayuiieHue Oe3onacHOCTH, 3¢G@exkTuBHOCTH U ynoOctBa. Tem He MeHee, IS
YCIEIIHOTO BHEAPEHUS TAaKUX TEXHOJIOTUH HEOOXOAWMO pEIIUTh MHOMXKECTBO
TEXHUUYECKUX, STHYECKIX U 3aKOHOJATENbHBIX pobiieM. B Onmxaiiimme roapl MOXKHO
OXUJAaTh 3HAYUTENbHBIC INArd BIEPE] B Pa3BUTHH JTOH 00JIacTH, 4YTO OyIeT
crocoOCTBOBaTh 0Oojiee O€30MaCHbIM M DKOJIOTMYECKHM YHCTBIM TPaHCIOPTHBIM
CHCTEMaM.
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V]IK-004.94

MOJAEJIUPOBAHUE U ITPOT'HO3UPOBAHUE CIIOPTUBHBIX
PE3YJBbTATOB C TIOMOIIbIO TH®OPMAIIMOHHBIX TEXHOJIOT U

AnHnacanapos I'yBanu [aiibInrej aueBny
[IpenogaBatenpb, HCTUTYTA TeleKOMMYHUKALUNA U HTHPOPMATUKU
r. Amxaban TypkMeHucTaH

Caxeriines Toiuibl

[IpenonaBatens, TypkMeHCKHIA TOCY1apCTBEHHBIA HHCTUTYT (PU3NYECKON KYIBTYPHI U
cropra

r. Amxaban TypkMmeHucTaHn

AHHOTAIIUA

COBpGMGHHBIG I/IH(i)OpMa]_II/IOHHI)Ie TCXHOJIOTHHN 3HAYUTCIBHO HM3MCHAIOT IIOAXOABI K
aHaJIn3y " IMPOTrHO3NPOBAHUIO CIIOPTHUBHBIX PE3YJIbTATOB. Hcnonn3oBaHue
KOMIIBIOTCPHBIX MOI[@J'ICfI, HCKYCCTBCHHOI'O MHTCJJICKTA U OOJIBIINX JAaHHBIX ITIO3BOJISICT
HE TOJILKO 00Jee TOYHO OOCHUTL TCKYIONUC JOCTHIKCHHUA CIIOPTCMCHOB, HO H
IIPOrHO3UPOBATH UX 6}’,[[}’11166 Pa3BUTHC. B ,HaHHOﬁ CTAaThC PaCCMATPpUBAIOTCA OCHOBHEIC
MCTOAbI MOACIIMPOBAHUA U IIPOTHO3UPOBAHNA CIIOPTHBHBIX PC3YJILTATOB C ITIOMOIIBIO
I/IH(l)OpMaHI/IOHHBIX TGXHOJ’IOFHfI, HNX BO3MOKXHOCTH U IICPCIICKTHUBLI Pa3BUTHAL.

KiroueBrie cJIOBA: uH(pOpMaIMOHHBIC TEXHOJIOTHH, MOJICTUPOBaHUE,
MIPOTHO3WPOBAHUE, CIIOPTHBHBIC PE3YNIBTAThl, HCKYCCTBEHHBIN HMHTEIJICKT, OOJBIINC
JTaHHbIE, MAIIMHHOE 00yUYeHHE

1. BBegenue

CrnopTuBHBIE pe3yJIbTaThl 3aBUCSAT OT MHOXECTBAa (paKTOPOB, BKIOUAs (HU3UYECKYIO
MOATOTOBJICHHOCTh, TICUXOJIOTMYECKOE COCTOSIHUE M TEXHUYECKOE MAacTEPCTBO
cnoprcMeHoB. OpHako [uisi  Oosiee TayOOKOTO TIOHMMAaHHUS 3aKOHOMEPHOCTEH,
BIIMSIIOLIMX HA 3THU PE3YJIbTAThI, BAXKHO UCIOJIb30BAaTh COBPEMEHHBIE METO/IbI AaHAJIN3A U
nporHo3upoBanus. MHPpopMaliMoHHbIE TEXHOJOTUM WUTPAIOT KIIOYEBYIO POJIb B 3TOM
nporiecce, MpeaoCTaBIIssi MHCTPYMEHTHI J1sl cOopa, 00pabOTKU U aHaJIn3a JaHHBIX, YTO
MO3BOJISIET YAYUIlIaTh IPOTHO3bI U ONTUMU3UPOBATH TPEHUPOBKH.
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2. llpuMeHeHne HH(POPMALMOHHBIX TEXHOJIOTHI B CIIOPTE
CucreMbl cOOpa M aHAJINW32 JAHHBIX

B mocienave roapl akTHBHO pa3BUBAIOTCS CUCTEMBI cOOpa M aHalIM3a JaHHBIX, KOTOPHIC
MO3BOJISIFOT MOHUTOPUTH KIIFOYEBBIE MOKA3ATENN CIIOPTCMEHOB B PEAIbHOM BPEMEHHU.
OT0 BKJIIOYAET B ceOsi M3MEpPEHHE IMyJIhCa, CKOPOCTH IBWKCHHS, OMOXUMHUYECKHUX
MoKa3aresield U Apyrux napaMeTpoB, KOTOPbIE MOTYT OBITh UCTIOIB30BaHbI JJIsl OLEHKU
(M3UYECKOTO COCTOSIHUS CIIOPTCMEHA.

Hcnonb3oBaHre JaTYMKOB U HOCUMBIX YCTPOMCTB, TAKMX KaK YMHBIE Yachl U OpacieThl,
MO3BOJISIET COOMPATh OTPOMHBIE OOBEMBI JAHHBIX O COCTOSHUM CIIOPTCMEHA U €ro
JNEUCTBUAX B TIpollecCe TPEHUPOBKM WM COPEBHOBAaHUA. OTH JaHHBIE 3aTeM
AHAIU3UPYIOTCS C MOMOILIBIO CIEHHAIM3UPOBAHHBIX MPOTPAMMHBIX CpPEJICTB, 4YTO
IIOMOraeT TpEeHepaM U CHOEeNHaIUCTaM pa3paldaThiBaTh I[EPCOHATH3UPOBAHHbBIE
TPEHUPOBKU U IIPOTHO3UPOBATH PE3YNIbTATHI.

boabmue 1aHHbIE M KX UCIIOJb30BaHUE B cropre

OmHOM W3 KIIOYEBBIX TEXHOJIOTHUM, TMPUMEHSIEMBIX Ui MOJCIUPOBAHUS U
MIPOTHO3UPOBAHUS CIOPTUBHBIX PE3YJIbTATOB, SBIAIOTCA OoJibliie AaHHble. COOp U
o0paboTka OoNbIIUX O0BEMOB MH(POPMALMH O CHOPTCMEHAX, UX TPEHHPOBKAX M
pe3yJbTarax Mo3BOJISIET CO3/1aBaTh 00JIee TOYHBIC MOJICIH ITPOTHO3UPOBAHUS.

Texnonorun 006pabOTKU OOJBIIMX JTAHHBIX BKIIIOYAIOT B CeOsl METO/Abl MAIIMHHOTO
oOyd4eHHsI M aHaiIM3a JIaHHBIX, KOTOpbIE IIOMOTAIOT BBISBIATH  CKPBITHIE
3aKOHOMEPHOCTH Y TPEHIBI, YTO YJIY4YLIAET IPOTHO3bl CHOPTUBHBIX JOCTHUKECHUMU.
Hanpumep, ucronp3ys HCTOpUYECKUE TAHHBIE O BBICTYIUICHUSAX CIIOPTCMEHOB, MOKHO
MpeacKa3aTh, Kak OHU OYIyT BBICTYNAaTh HAa OYIyIIMX COPEBHOBAHMSIX, MUCXOMIS W3
pa3IMUHbIX (AKTOPOB, TAaKMX Kak (PU3NUYECKOE COCTOSIHUE, TPEHHUPOBAHHOCTh U
TAKTHKA.

HcekyccTBeHHBIN MHTE/UVICKT M MAIIUHHOE 00y4YeHue

Ucnonp3oBanne wuckycctBeHHoro uHTewiekta (M) B cHOpTHBHBIX MPOTHO3aX U
MOJICTUPOBAHUN CTAHOBUTCSI BCE Oosiee momyssipHbiM. U mo3BosisieT aHaIu3upoBaTh
JTAaHHBIE U JIeJIaTh MPeACKa3aHusl, KOTOPbIe ObLIM Obl HEBO3MOXHBI JIsl YEJIOBEYECKOTO
BOCIIPUSTHSL.

Mopenu MammHHOTO OOydYeHHs, OCHOBAaHHbIE Ha HEUPOHHBIX CETSIX U JPYrUX
aNropuT™Max, MOTYT TpelcKa3aTh pe3yJbTaThl HAa OCHOBE aHaln3a OOJIBIIOTO
konmuuectBa ¢akropoB. Hampumep, M moxkeT aHaMM3upoBaTh BIUSHUE PA3IAYHBIX
(dakTopoB (Hampumep, MOTOABI, TPABM, YPOBHS TPEHUPOBAHHOCTH) Ha PE3yJIbTAThI
CIIOPTCMEHOB, YTO MO3BOJISIET TPEHEPAM KOPPEKTUPOBATH MOJATOTOBKY M CTPATETHH.
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IIporpammHoe obecnieyeHue AJisi CIOPTUBHOIO MOIEJTUPOBAHMS

s Gonee TOYHOTO MOJEIUPOBAHUS CIOPTUBHBIX PE3YJIbTaTOB HCHOJIB3YIOTCS
CHEUUaIN3UPOBaHHBIE TPOTrPaMMBbl, KOTOPbIE MHTETPUPYIOT JAHHBIE O CIIOPTCMEHAX,
TPEHUPOBKH, YCIIOBHUSI COPEBHOBAHHWW M Jpyrue mapameTpbl. Takue mnporpaMmbl
CIIOCOOHBI CMOJICIMPOBATh BO3MOJKHBIE CIICHAPUHM M MpEJCcKa3aTh, Kakhe (PaKTOpbl
MOTYT HOBJIMSTH Ha PE3yJIbTaThI.

[IporpammMHOe oOecniedeHue s CHOPTUBHOIO MOJEIHMPOBAHUS TAaKXKE IO3BOJISET
TpEHEPAM U CIOPTCMEHAM ONTHUMHM3UPOBATh CBOM TPEHUPOBKHU U CTPATETMH HA OCHOBE
MpeICKa3aHMi, MOTYYEHHBIX C UCIIOIb30BaHUEM Mojeneil. Hanpumep, MoXHO 3apaHee
MIPOCYUTATh, KAK U3MEHEHUE MHTEHCUBHOCTH TPEHHPOBOK CKAXETCS Ha pe3ysbTaTax
CIIOPTCMEHA Ha Ba)XHOM COPEBHOBAHMH.

3. MoaeimpoBaHue CIIOPTUBHBIX Pe3yJibTaTOB

MaTteMaTH4ecKue MOJaeJIu

JIne  OpOrHO3UpOBaHUS  CIOPTUBHBIX  PE3YJIbTATOB  YAaCTO  HMCIIOJIb3YIOTCS
MaTeMaTUYECKUE MOJEIH, KOTOPhIE YUUTHIBAIOT Pa3HOOOpa3Hbie (PaKTOPHI, BIUSIONINE
Ha MPOU3BOJIUTEIBLHOCTh CHIOPTCMEHOB. DTU MOJEIN MOTYT BKJIIOUATh CTATUCTUYECKUE
METO/Ibl, METOJAbl AHAIN3a BPEMEHHBIX PSIJ0B, PETPECCHOHHBIE AHAIU3BI U JAPYTUe
MIOJXO0/bL, KOTOPBIE IOMOTAIOT MPEACKA3ATh PE3YIbTAThI COPEBHOBAHUN.

MaremaTtuyeckue MOJEIHA IPUMEHSIOTCS JUIsL OLICHKH TEKYyIIMX pe3yJbTaToB
CIIOPTCMEHOB, a TakXe /I NPOrHO3UPOBaHMUS UX OynylIUX JOCTH)KEHUH B
3aBUCUMOCTH OT pa3iM4HbIX (PAKTOPOB, TaKUX Kak (PU3MYECKOe COCTOSHUE,
TPEHUPOBAHHOCTb, YCIOBUS COPEBHOBAHUU U T.1.

CI/IMy.]'IaIH(Iﬂ H onTHUMMU3alluA

HUcnonbp3oBaHne CHUMYJSIOAA TO3BOJSIET TECTUPOBATH PA3JIMYHBIE CIEHApUU U
ONTUMH3UPOBATh TPEHUPOBKHU U CTPATETHH B YCIOBUSX, TPUOIUKEHHBIX K pEeaTbHBIM.
Hanpumep, cumyisinuss MOXET NOMOYb TPEHEpAM M CHOPTCMEHAM IMOHSTh, Kak
W3MEHEHHUS B UETE, TPEHUPOBOYHOM IIPOLIECCE WM CTPATETUU UTPHI MOTYT TIOBJIUSITH
Ha KOHEYHBIN PE3yJIbTAaT.

C nmoMoIp0 ONTUMHU3AUOHHBIX AITOPUTMOB MOXHO HalTH Hanboiiee 3(h(PeKTUBHbBIE
TPEHUPOBOYHBIE MPOrPaMMbl, KOTOpble OyIyT CHOCOOCTBOBATh JOCTHKEHHUIO
HaWJIy4lIuX PE3yJIbTaTOB Ha COPEBHOBAHMAX. DTO MO3BOJISIET 3HAYUTEIBHO MOBBICUTH
3¢ (PEKTUBHOCTH TPEHUPOBOUYHOTO MPOIEcCa U MUHUMHU3UPOBATh PUCKU TPABM.
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4. IIpeumyniecTBa M OrpAHNYEHHS UCTIOJH30BAHNSA MH(OPMAIIHOHHBIX
TEeXHOJIOTUH B CIIOPTE

IIpeumymecrsa

IloBbIIeHHe TOYHOCTH MPOTHO30B: CoBpeMeHHBIC WH(DOPMAITMOHHBIC TEXHOJOTHUU
MO3BOJISIIOT 3HAYUTEIBHO MOBBICUTH TOYHOCTH MPOTHO30B CIIOPTUBHBIX PE3YJILTATOB,
aHAIU3UPYs OTPOMHBIE MACCUBBI JaHHBIX U YUWTHIBAs IIUPOKUN CHEKTP (HaKTOPOB.
Hcnonb3oBaHre aaropuTMOB MAIIMHHOTO OOYYEHHS U UCKYCCTBEHHOI'O HMHTEIIJICKTa
OMOTaeT YYHUTHIBATh HE TOJBKO (PU3HUECKOE COCTOSHHME CIOPTCMEHAa, HO U
NICUXOJIOTUYECKHE, BHEIIHUE U OKOJOTHYECKHE (AKTOpbI, BIMSIOUIME HA €ro
pe3ynbTaTel. OJTO Ja€T BO3MOXKHOCTH 00Jie€ TOYHO MPOTHO3UPOBATH HCXO]
COpPEBHOBAHUM U KOPPEKTUPOBATH TPEHUPOBKH C YUETOM ITHX (PaKTOPOB.

Ilepconain3upoBaHHble TPeHUPOBKH: MH(DOpMALIMOHHBIE TEXHOJOTUU MO3BOJSIOT
coOupaTh JaHHBIE O KaXJ0M CIIOPTCMEHE, BKJIIOUast €ro (Pr3H0JI0rHuecKHe oKa3aTely,
pe3yJIbTaThl TPEHUPOBOK, OMOMETPUUECKHE TaHHBIE U TICUX0JIOTHYECKOe cocTosiHue. Ha
OCHOBE 3THX JAaHHBIX MOXHO pa3padaTblBaTh MHAWBUIYaJbHBIE IUIAHBI TPEHUPOBOK,
KOTOPBIE MAKCUMAJIbHO COOTBETCTBYIOT MOTPEOHOCTSIM CIIOPTCMEHA. DTO CHOCOOCTBYET
yIyUlIIeHUIO (PU3MYECKUX KOHJIUIMN U pe3yJbTaTUBHOCTH, TaK KaK TPEHUPOBKHU
CTaHOBSTCS 00JIee LeIeHANPaBICHHBIMU U 3(()EKTUBHBIMH.

OnrumMu3anus TPEHMPOBOYHOIO npouecca: MoenupoBaHue U TPOTHO3UPOBAHUE C
UCIIOJIb30BaHUEM  MH(OPMAIMOHHBIX  TEXHOJIOTM  MO3BOJSIOT  TpEeHEpaMm U
CIIEHIHAINCTAM ONTHUMHU3UPOBATh TPEHUPOBOUHBIM Ipouecc. Hampumep, anmroputmel
MaIIMHHOTO OOYYE€HMsI MOTYT aHaJU3UpOBaTh, KaKue TPEHUPOBOUYHBIE MPOTrPaMMBbl
IPUBEJIM K HAUOOJIBIINM YIYUILIEHUSIM Yy CIOPTCMEHOB, a Kakhe — Hao0OopoT, HE Aallu
3HAYUTENIbHBIX PE3yJIbTaTOB. DTO IMOMOIrAaeT HE TOJIbKO MOBBICUTH 3(P()EKTHUBHOCTH
TPEHUPOBKH, HO M MHUHHUMM3HUPOBATH PUCK TPABM, KOPPEKTHUPYS HHTEHCHUBHOCTH
Harpy3o0K U UX paclpeicsICHUE.

AHaJIM3 M ynpapjieHHWe pucKamMu: B crnopTuBHON MenuuuHe WH()OpPMAUOHHBIC
TEXHOJOTUHA WUIPAKOT BAXXHYK0 pPOJb B YIPABICHUM puUcKamMu TpaBM. C MOMOIIBIO
AHAJIUTHKU JTAHHBIX MOXHO OTCIJIEKMBATh, KaKue (pakTopbl HAaMOOJEE 4acTo BEAYT K
TpaBMaM, a TaKXe MPEACKA3aTh, KAKHE CIOPTCMEHBI HAXOIATCS B TPYIIE PUCKA, YTO
ITO3BOJISIET CBOEBPEMEHHO BMEIIATHCS U CKOPPEKTUPOBATH UX TPEHUPOBKH.

Orpannyenus

3aBUCHMMOCTH OT KayecTBa JaHHBIX: D(PPEeKTUBHOCTh MOJENIEH MPOTrHO3UPOBAHUS U
aHaIM3a HaMpSAMYIO 3aBUCUT OT KayecTBa U MOJIHOTHI COOpaHHBIX JaHHbBIX. HemonHbie
WIM HEKOPPEKTHbIE JaHHbIE MOTYT TMPUBECTH K OIIMOOYHBIM MPOTHO3aM M
HENPaBWIbHBIM peKoMeHAauusaM. Hampumep, ecnu OaHHbIE O CHOPTCMEHE WIH
BHEIIHEeW cpene (Hampumep, IIOTOJHBIE YCJIOBHSI Ha COPEBHOBaHUAX) OyayT
HETOYHBIMU, 3TO MOYKET CYIIECTBEHHO CHU3UTh TOYHOCTH MPEACKA3aHUI.
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CnoXHOCTH MHTepnperanuu pe3yJabTaroB: OgHOM u3 npobiieM NpPHUMEHEHUs
MH(POPMALIMOHHBIX TEXHOJIOTUA B CHOpPTE SBISAETCS CIOXKHOCTh HHTEPIPETALUU
PE3yNbTATOB, MOJYYEHHBIX C IMOMOIIbIO MAIIMHHOIO OOYYEHHSI WM MCKYCCTBEHHOIO
MHTEJUIEKTa. DTU TEXHOJIOTMM MOTYT CO3[aBaTh OYEHb CJOKHBIE MOJEIN, KOTOPbIE
MOTYT OBITh TPYIHBIMH JAJIsi TOHUMAaHUS TPEHEPOB U CIOPTCMEHOB 0€3 CIeIUaIbHON
noarotoBku. HeBepHasi mHTepmpeTausi JaHHBIX MOXKET MPHUBECTH K OLUIMOOYHBIM
pPELICHUSAM B TPEHUPOBOYHOM IIPOLIECCE WIIN CIIOPTUBHOW MTOATOTOBKE.

CroumMocThb TexHoJIoruii: BHeapenue u noaepxka HHPOPMAITMOHHBIX TEXHOJIOTHUH B
CIIOpTe TPEOYIOT 3HAYUTENBHBIX (PUHAHCOBBIX BIIOKEHUM. COBPEMEHHBIE CHUCTEMBI
MOHUTOPHUHTa, cOOp M aHaau3 OOJBIIMX JIAHHBIX, MCIOJH30BAHUE HCKYCCTBEHHOIO
WHTEJUICKTA W MAIIMHHOTO OOYYEeHHWsS CBSI3aHBl C BBICOKMMH 3aTpaTaMu Ha
o0opyoBaHue, MPOTPAaMMHOE OOECIeYeHUE M OO0YUYEHHUE CIEIHAIMCTOB. JTO MOXKET
OTPaHUYHTHh JOCTYITHOCTh TAaKMX TEXHOJIOTHH I MEHEe OOECIeYCHHBIX KOMAaHH U
CIIOPTCMEHOB, a TaK)Xe CO37aTh Oaphep I BHEAPEHUS TAKUX CHUCTEM B HEKOTOPHIC
CIIOPTUBHBIC JUCIUTUIAHBI.

Texnnueckue npodjeMbl W OWMOKHU: MCHonb30BaHHE BBICOKOTEXHOJIOTHYHBIX
pelIeHuii B CIOPTE CBSI3aHO C BO3MOXXHBIMH TEXHMYECKHMH COOSMU U ONIHOKaMHU.
Hampumep, ceHCOphl M JaTYUKUA, KOTOPBIE UCITOJIb3YIOTCS JJII MOHUTOPHUHTA 3JJ0POBbS
Y aKTUBHOCTH CHOPTCMEHOB, MOTYT BBIUTH U3 CTPOS WM J1aTh HEBEPHBIC JAHHBIC, YTO
MpUBENET K OMMOOYHBIM BBIBOJAM U pekoMeHaarusM. IlosTomy HeoOXoauMo
TIIATEIbHO KOHTPOJIMPOBATh TEXHUYECKOE COCTOSHHE OOOpPYJIOBAaHMS U TIPOBOJUTH
PEryJIIpHYIO KaJTuOPOBKY.

Takum o0pa3oM, XOT HH(POPMALMOHHBIE TEXHOJOIMH OTKpPBIBAIOT HOBBIE
BO3MO>KHOCTH JIJIsl CIIOPTa, OHU TakKe TPeOyIOT BHUMATEJIBHOTO MOJIX0/1a, BBICOKOTO
YpOBHS KBaJIM(UKAIMK CIIEHUATMCTOB U 3HAYUTEIbHBIX (DMHAHCOBBIX 3aTpaT. BaxHo
MOHUMATh, YTO 3(PPEKTUBHOCTH UX IPUMEHEHMSI 3aBUCUT OT NMPABUIBHOCTHU U MOJTHOTHI
coOpaHHBIX JAaHHBIX, @ TAKXKE OT YMEHUS IPABUIBHO UHTEPIPETUPOBATH PE3YJIHTATHI.

5. 3akaouenue

Ucnonp3oBanrne WHGOPMAIIMOHHBIX TEXHOJOTUNA B CIIOPTE MPEACTaBIsET COOOMU
MOIIHBIM MHCTPYMEHT [JIi MOJCJIUPOBAHHWS W TMPOTHO3UPOBAHUS CHOPTUBHBIX
pe3yibTaToB. bnaromapss WHHOBAaMOHHBIM METOAAM aHAIM3a JAaHHBIX, TaKUM Kak
MaIIMHHOE 00YYEHNE U UCKYCCTBEHHBIM MHTEUIEKT, BO3MOYKHO 3HAYUTEILHO MTOBBICUTD
TOYHOCTh TMPOTHO30B U CJieJlaTh TPEHUPOBKU 0oJjiee NEPCOHATM3UPOBAHHBIMU U
3 PEeKTUBHBIMU. DTH TEXHOJOTHH MO3BOJISIOT YUYUTHIBATh MIUPOKUI CIIEKTP (PaKTOPOB,
BIIUSIONINX Ha pe3yibTaT, OT (PU3UUYECKOTO COCTOSHHS CIIOPTCMEHA JI0 BHEIIHHX
YCJIOBUH, YTO CIIOCOOCTBYET JOCTUKEHHUIO 00JIee BHICOKMX CIIOPTUBHBIX PE3YIHTATOB.

Buenpenune uHGOpPMAIMOHHBIX TEXHOJIOTM B CHOPTUBHBIA NPOLIECC TaKKe
CIIOCOOCTBYET ONTUMH3ALMU TPEHUPOBOK, CHHIKEHHUIO PUCKOB TPaBM U YCKOPEHHOMY
BOCCTaHOBJICHUIO CIIOPTCMEHOB.
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BHeapenue Takux TEXHOJOTHA OTKPBIBAET HOBBIE BO3MOXKHOCTH [JIsi CHOPTHUBHOM
HAYKM M T[IOMOTraeT JIydllle IOHATh MEXAaHWU3MBbI, BIMSIOIIME HA PE3yJIbTaThl
COPEBHOBAHMU.

OnHako, HECMOTPS Ha BCE IPEUMYIIIECTBA, CYIIECTBYIOT OIpe/IeICHHbIE OTPaHUYCHMS,
Takhe KaK BBICOKAsI CTOMMOCTH TEXHOJIOTHH, 3aBHCHMOCTh OT KayecTBa JAHHBIX U
CIIOKHOCTh HWHTEPIpPETAllMd pe3yabTaToB. TeM He MeHee, OyayIiee CIOPTHBHBIX
JOCTHKEHUHM TECHO CBS3aHO C pa3BUTHEM HWH(POPMAIIMOHHBIX TEXHOJIOTHM. ITO
MI03BOJIMT HE TOJIBKO TTOBBICHTH TOYHOCTH ITPOTHO3UPOBAHUS, HO U CICIaTh CIIOPTUBHBIN
nporecc 0Oojiee HaydHO OOOCHOBAHHBIM, YJIYUYIIUTh TPCHHPOBOYHBIA IIpOIECC H
CIocoOCTBOBATh 00JI€€ BHICOKUM JIOCTHKEHHSIM CIIOPTCMEHOB.

Taxum 06pazom, HH(GOPMALIMOHHBIE TEXHOJIOTHH B CIIOPTE OYyAyT MPOIOIKATH UTPATh
KITIOYEBYIO POJIb B M3MEHEHUH MOJAXOJ0B K MOATOTOBKE M YIYYIICHUIO PE3yIbTaTOB,
aenas cnopT 0oJsiee TOUHBIM, HAYYHBIM U 3((EKTUBHBIM.
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Abstract

Morphological endings play a crucial role in linguistic structures, influencing meaning,
grammatical relationships, and syntactic functions. This paper compares the use of
endings in Turkmen and English, focusing on their roles in inflection, derivation, and
sentence formation. While English relies on fixed word order and auxiliary verbs due to
its analytic nature, Turkmen, as an agglutinative language, heavily depends on suffixes
to convey grammatical relationships. Through a detailed analysis, this study explores
the similarities and differences between these two languages, offering insights into their
linguistic structures.

Keywords: Turkmen language, English language, morphological endings, suffixation,
inflection, derivation, linguistic comparison.

Introduction

Languages exhibit distinct methods of forming words and conveying grammatical
meaning. While some languages, such as English, employ auxiliary words and a fixed
word order, others, like Turkmen, rely on morphological endings to indicate tense, case,
plurality, and other grammatical features. The study of morphological endings in these
languages reveals fundamental differences in linguistic typology—English being more
analytic and Turkmen being agglutinative.

This paper examines and compares the endings in English and Turkmen by categorizing
them into inflectional and derivational endings. The study aims to highlight the linguistic
patterns that distinguish these two languages while identifying areas of similarity.

1. Morphological Endings in the Turkmen Language

Turkmen, a member of the Turkic language family, uses an extensive system of
suffixation to indicate grammatical relationships. Its endings primarily serve the
following functions:
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1.1 Inflectional Endings in Turkmen

Inflectional endings in Turkmen modify words without changing their core meanings.
These include:

Case Endings: Turkmen has six primary cases (Nominative, Genitive, Dative,
Accusative, Locative, and Ablative), each marked by a specific suffix.
Example:

"kitap" (book) — "kitabyn" (your book, Genitive)

"mekdep" (school) — "mekdebe" (to the school, Dative)

Number Endings: Pluralization in Turkmen is typically achieved through the suffix -
lar/-ler (depending on vowel harmony).

Example:
"das" (stone) — "daslar" (stones)
"giil" (flower) — "giiller" (flowers)

Verb Conjugation Endings: Turkmen verbs change form based on tense, mood, and
subject agreement.

Example:
"gelmek" (to come) — "geldi" (he/she/it came)

"gidyarin" (I am going)

1.2 Derivational Endings in Turkmen

Derivational endings help create new words by altering the meaning or grammatical
category of the base word.

Noun to Adjective:
"yaz" (writing) — "yazuw" (written, related to writing)
Verb to Noun:

"owrenmek" (to learn) — "Owreniji" (learner)

2. Morphological Endings in the English Language

English is predominantly an analytic language, meaning it relies less on inflection and
more on word order and auxiliary words. However, it still retains some endings for
grammatical purposes.
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2.1 Inflectional Endings in English

English has a limited number of inflectional endings, primarily for tense, plurality, and
comparison.

Plurality:

"cat" — "cats"

"child" — "children" (irregular)
Tense Marking:

"walk" — "walked" (past tense)

"run" — "running" (progressive form)
Comparatives and Superlatives:

"big" N "bigger" N "biggest"

2.2 Derivational Endings in English

Derivational endings in English play a key role in word formation, much like in
Turkmen.

Noun to Adjective:
"beauty" — "beautiful"
Verb to Noun:

"develop" — "development"

3. Comparative Analysis of Turkmen and English Endings

3.1 Similarities

Both languages use suffixes to indicate plurality, though English has irregular plurals.
Both languages employ derivational endings to create new words.

3.2 Differences

Flexibility: English has fixed word order, whereas Turkmen's word order is more
flexible due to its rich system of case endings.

Verb Conjugation: Turkmen verbs change according to tense, person, and number, while
English relies on auxiliary verbs and word order.

Agglutination vs. Analytic Nature: Turkmen attaches multiple suffixes to a word,
whereas English tends to use separate words to convey meaning.
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Conclusion

The comparative analysis of Turkmen and English morphological endings reveals
fundamental differences rooted in linguistic typology. While Turkmen relies heavily on
suffixation for grammatical functions, English compensates with auxiliary words and a
more rigid syntactic structure. Understanding these differences enhances language
learning and translation strategies, benefiting linguists and language learners alike.
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AHHOTAIIUA

DOHepreTuueckass 0€30MacHOCTh SIBJISIETCS OJHUM U3 KJIIOUEBBIX (DAKTOPOB JiA
YCTOMYMBOTO Pa3BUTHS TOCYAApCTBA, a B YCIOBHIX TJI00AIBHBIX M3MEHEHUH KIMMaTa U
YXYAIICHHUS] YKOJIOTHUECKOM CUTyallud 0CO00€ BHUMAHUE YACNSIETCS MCIOJIb30BAHUIO
BO300OHOBIISIEMBIX MCTOYHUKOB SHEpruu. B crarbe paccmaTpuBaroTCs COBpPEMEHHbBIC
TEHJICHIIMU B 00JaCTH BO30OHOBJISIEMOI SHEPIeTHKH, BKIIOUAsl COJIHEYHBIEC, BETPOBBIC
Y TUAPOIHEPTETUYECKUE TEXHOJIOTHH, a TAKXKE UX POJIb B 00€CTIEUEHNN YHEPTeTUUECKON
6e3onacHocT. Oco0oe BHMMaHHE YAEJIEHO MpoOJieMaM M BBI30BaM, C KOTOPHIMHU
CTaJIKUBAIOTCSl CTpaHbl MPU TEpexojie K BO30OHOBISIEMbIM MCTOYHUKAM JHEPTUH, a
TaKXK€ YKOHOMUYECKUM U COLMAIIbHBIM MOCIEACTBUSIM ITUX U3MEHEHUH.

KurwueBble cjoBa: sHepreruueckas O€30MaCHOCTh, BO30OHOBIISIEMbIE HCTOYHUKH
SHEPTUU, COJTHEYHBIC MaHEH, BETPOBbIC TYPOUHBI, TUAPOIHEPTEeTUKA, KITMMATUIECKUE
W3MEHEHHUSI, YCTOMUMBOE Pa3BUTHE.

1. BBeaenue

OHepreTuueckass 0€30MaCHOCTb SIBJISICTCS BaXKHEHMINEH YacThi0 HAIMOHAIBHOM
6e3onacHocTH 000U cTpaHbl. C pOCTOM MHUPOBOTO HACEICHUS, YBEIUYCHUEM
MOTPEOHOCTH B SHEPTHH U YXYAIICHHEM SKOJOTUYECKOW CUTYallMH, BO3OOHOBIISIEMbIC
ucrounnku sHeprun (BUD) cranoBsTcs Bc€ Oosee BaKHBIMHU JUisi oOecrieueHus
YCTOWYMBOTO  PAa3BUTHSL M  DHEPreTUYECKOW  He3zaBucumocTu. llepexonm Ha
BO300HOBJISIEMBIC UICTOYHUKH YHEPTUU — ITO HE TOJIBKO IIar B CTOPOHY YCTOWYHUBOTO
OyIIyIIero, HO U BaKHBIN aCMeKT OOPBHOBI € TJI00ATBLHBIMU KIIMMATHYECKUMH BBI30BAMH.
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2. Posib BO300HOB/IIeMbIX HCTOYHMKOB 3HEPIrMH B 00eCleYeHUN IHEPreTHIeCKOM
0e30MmacHOCTH

CosiHeuHast JHeprus

ConHeuHble TMaHENW SABJSIIOTCSA OJHUM M3 CaMbIX TOMYJSIPHBIX H  OBICTPO
Pa3BUBAIOIIMXCS MCTOUYHUKOB 3HEpruu. VX mcronb3oBaHue MO3BOJSET 3HAYUTEIHHO
YMEHBIIIUTh 3aBUCUMOCTh OT HCKONAEMbIX BHJIOB TOIUIMBA, CHU3UTH BBIOPOCHI
MapHUKOBBIX Ta30B U YMEHBIIUTH YIIIepoAHbIi cien. ColiHeUHasl SHEPTUsl SIBISETCS
AKOJIOTMYECKA YHUCTHIM HMCTOYHUKOM M TOAXOJIUT JJIsi HMCHOJIb30BaHUS B JIOOBIX
KIIMMaTHYECKUX 30HAaX, YTO JieJaeT €€ OCOOCHHO MPUBIEKATEIbHON ISl PETHOHOB C
BBICOKMM YPOBHEM COJIHEUHOM paJIhallvu.

BeTpOBaﬂ IHEPIUs

BerpoBas s3Heprus npeacTasisieT coO0H enE 0OMH BaXKHbIM ICTOYHUK BO30OHOBIIIEMOM
SHEPruM, KOTOPBIM aKTHMBHO pPa3BHBAETCS BO BCceM Mupe. BeTpsiHble TypOUHBI
00ecneunBaoT yCTONYMBOE MPOU3BOACTBO JJIEKTPOIHEPIHH, KOTOPOE HE 3aBUCUT OT
MOTOAHBIX YCJIOBUW, B OTJIMYME OT COJIHEUHBIX MMaHesell. BerpoBbie (pepMbl MOXKHO
YCTAHABJIMBAaTh KAaK Ha CylI€, TaK U B OTKPBITBIX BOJOEMAX, YTO PACIIUPAET HUX
IIPUMEHEHUE B PA3JIMYHBIX PETHOHAX.

lepoaﬂepreTnKa

['unposHepreTuka ocTaércsa OJHUM M3 HauOOJIEe MOIIHBIX M HAJEKHBIX UCTOYHUKOB
BO300HOBJISIEMOM SHEPTHH. [ MAPOITEKTPOCTAHIIMU MOTYT MPOU3BOIUThH 3HAYUTEIbHBIC
00BEMBI 3HEPTUU U O00ECIEeUrBaTh CTAOMIBHOCTh SHEPrOCHAOKEHUSI Ha MPOTSKEHUU
JUINTEJIBHOTO BpeMeHU. OJHAKO 3TOT HCTOYHHMK MMEET CBOM OIPAaHWYECHUS, BKIIOUas
BIUSHUE HA DOKOCHUCTEMBbl pEeK U HEOOXOIUMOCTb CTPOMUTENLCTBA KPYIHBIX
MH(DPACTPYKTYPHBIX OOBEKTOB.

3. IIpenMyLiecTBAa U BHI30OBBI Nlepex0/ia Ha BO300HOBJ/IsieMble HCTOYHMKH JHEPTUHU
IIpenmymecrsa

OCHOBHBIM TPEUMYIIIECTBOM BO300HOBISEMBIX HCTOYHHUKOB JHEPTUU SBIICTCS HX
sKoJiornueckas uucTora. Mcmonp3oBanme BID mo3BonsgeT 3HAUUTEIBLHO CHU3HUTH
3arpsi3HEHUE OKPYKAIOIIEN CPEbI, YMEHBIIIUTH 3aBUCUMOCTD OT UCKOITAEMBIX PECYPCOB
Y CHU3UTH BBHIOPOCHI YTIIEKUCIIOTO raza. 1o, B CBOI ouepeib, CIOCOOCTBYET 00phoe ¢
W3MEHEHHUEM KJIMMaTa U YIYy4IICHUIO Ka4yeCcTBa BO3AyXa.

Kpome Toro, Bo300HOBIIsiEMble WCTOYHHKHA DHEPTHU MOTYT 3HAYUTEIHHO TOBBICUTH
DHEPTEeTUYECKYI0 O€30MacHOCTh, 00ECTIEUMB HE3aBUCUMOCTh OT BHEITHUX IMOCTaBOK
sHepropecypcoB. B crpanax, rae pa3Buto ucnois3oBanue BUD, nanpumep, B Jlanuu
unu ['epmanuu, HaOII01a€TCSI CHUKEHHE 3aBUCUMOCTH OT UMIIOpTa HEPTHU U raza.
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Bb130BBI M IPOOIEMBI

[TepexOn Ha BO30OHOBISIEMBIE MCTOYHUKUA SHEPTHH CONPSDKEH C PSIOM BBI3OBOB.
OnHUM U3 IIaBHBIX SIBJISIETCS BBICOKASI CTOMMOCTH NEPBOHAYAIBHBIX MHBECTULUN B
COJIHEYHBIE ¥ BETPOBBIC YCTAHOBKH, a TAKXKE HEOOXOAMMOCTh UX 00CTyKuBaHus. Takxe
npo0sieMbl BOBHUKAIOT ¢ XpaHEHHEM JHEpruu, Tak kak BUD, kak mpaBuio, He MOTYT
o0ecreynTh CTaOMIIbHOE YHEProcHa0KeHHWE B HOYHOE BpEMSI WIHM IMPU OTCYTCTBUU
BeTpa. i pemieHust 3Toil mpoobsemsl TpedyeTrcs pa3BuTue 3(PEKTUBHBIX TEXHOIOTUN
XpaHEHUs SHEPIHH, TaKuX KaK AKKyMYJISITOPHBIE CHUCTEMBI WIH
TUAPOAKKYMYJIHPYIOIINE 3IEKTPOCTAHLIHH.

JpyruM BayKHBIM BBI30BOM SIBJISIETCSI HEOOXOIMMOCTD B MOJICPHU3AIINH CYIIIECTBYIOMICH
DHEPTEeTUYECKON HHPPACTPYKTYPHI, 4TOOBI HHTETPUPOBATH HOBBIC HCTOYHUKN SHEPTUU
B CE€Th M 00ECIICUNUTh UX CTAOUIIbHYIO padoTYy.

4. HepCHeKTHBbI Pa3BUTHUA B0300HOBJISIEMbIX HCTOYHHKOB IHEPIruu

B OGmwxkaiiiime aecsaTHIETHS BO30OHOBIISIEMbIE MCTOYHUKU 3HEPTUU OyayT 3aHUMATh
BcE€ Ooyiee Ba)XHOE MECTO B SHEPreTHMUECKOW CHCTEME MHOrux cTpaH. Pa3Burtue
TE€XHOJIOTHI, CHU)KEHHE CTOMMOCTH OOOpYAOBaHWS W TOBBILICHHE 3(PPEKTUBHOCTU
BUD, a taxxke ynydllleHHE TEXHOJOTMM XpaHEHMsI dHEpruu OyIyT crocoOCTBOBATh
0ojiee HIMPOKOMY BHEIPEHUIO 3TUX HCTOYHUKOB. Takke, C yd4eToM T00aibHbBIX
KJIMMaTHYECKUX LEeJe M MEeXAyHapOAHBIX COIVIAIICHUM, MHOTHE CTpaHbl OyayT
CTPEMUTBHCS K 3HAUUTEIBHOMY YBEJIMYEHUIO JO0JM BO300OHOBJISIEMBIX HMCTOYHUKOB B
CBOEH DHEPreTUYECKOU CETKE.

Kpome Toro, HeoOXoauMo mpoJ0JBKaTh pabOTy HaJ MHTErpanueid BO30OHOBIISIEMBIX
HMCTOYHHUKOB DHEPTHHU B OOIIECTBEHHBIC M YaCTHBIC HHMPACTPYKTYPHI. DTO OTpeOyeT
KOOPIWHAIIMA  yCWJIMH  MEXAY TOCYyIapCTBCHHBIMHA  OpraHamMH, Hay4YHBIMU
VUPEKIACHUSIMA U TPOMBINIJICHHBIMA KOMIAHUAMHU I Pa3pabOTKH yCTOWYUBBIX U
(D PEKTUBHBIX PEIICHUIA.

5. 3akaouenue

Bo306HOBNsSIEMBbIE MCTOYHUKH DHEPTUM WIPAIOT KIIOYEBYIO POJIb B OOECHEUYEHUH
DHEPreTHUeCKOl Oe30MacHOCTH B COBPEMEHHBIX  ycioBHSX. Hecmorps Ha
CYLIECTBYIOIIME BBI30BBI U MPOOJIEMBI, CBA3aHHBIE C X BHEIPEHUEM, OHU MpEAJIaratoT
3HAYUTENIbHbIE MPEUMYIIECTBA AJiI YCTOWYMBOIO Pa3BUTHSI, CHUXKEHHUS BbIOPOCOB
YIJIEKUCIIOro ra3a M yJydlleHUs KauecTBa XU3HU. B Oyaymiem B0O300OHOBIsieMble
MCTOYHUKU SHEPTruu OyIyT CTAaHOBUTHCSA BCE OOJiee AOCTYMHBIMHU U 3()()EKTUBHBIMU,
YTO TO3BOJHUT OOECHEYUTh PHEPIeTUYECKYI0 HE3aBHCHUMOCTh U O€30MacHOCTb s
MHOTHUX CTpaH.
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Abstract

Magnesia silica ten (MgO-SiO2) is a significant compound used in various industrial
applications, especially in the production of refractories and ceramics. The development
of efficient production technologies for this compound is crucial for enhancing material
properties and reducing production costs. This article explores the key technologies used
in the production of magnesia silica ten, the processes involved, and future
advancements that could improve efficiency and product quality.

Keywords: Magnesia silica ten, production technology, refractories, ceramics,
magnesia-silica compounds, material properties

1. Introduction

Magnesia silica ten, a compound consisting of magnesium oxide (MgO) and silica
(Si02), plays a vital role in high-temperature applications, such as refractories,
ceramics, and the steel industry. The production technology for this material involves
specific processes that ensure high purity and optimal properties. As the demand for
more durable and cost-effective materials grows, advancing production methods for
magnesia silica ten is becoming increasingly important.

2. Production Methods of Magnesia Silica Ten
2.1. High-Temperature Sintering

High-temperature sintering is one of the most commonly employed methods for
producing magnesia silica ten. In this process, raw materials, such as magnesium
carbonate (MgCOs) and silica (SiO2), are thoroughly mixed and heated to high
temperatures (usually between 1400°C and 1700°C).
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The high heat causes the magnesium carbonate to decompose into magnesium oxide
(MgO), which reacts with silica to form the magnesia silica compound. This method is
effective in producing a dense, structurally stable product with excellent properties for
high-temperature applications, such as refractory materials used in furnaces and kilns.
The sintering process ensures that the material has good thermal shock resistance, high
strength, and durability under extreme conditions.

Hydrothermal Synthesis

Hydrothermal synthesis is an advanced production method for magnesia silica ten that
involves the use of high-pressure steam in a sealed environment. Unlike high-
temperature sintering, hydrothermal synthesis occurs at lower temperatures, typically
between 150°C and 300°C, but under high-pressure conditions. In this process, the raw
materials (magnesium salts and silica) are dissolved in water, and the mixture is
subjected to high-pressure steam in a reactor vessel. This method allows for more precise
control over the particle size, morphology, and purity of the resulting product.
Hydrothermal synthesis is particularly useful when a more homogeneous product with
fine, uniform particle distribution is required. It is commonly used in applications that
demand high-performance materials, such as advanced ceramics and composites, where
precise microstructural control is critical.

Sol-Gel Process

The sol-gel process is a versatile method that enables the production of highly pure
magnesia silica ten with controlled porosity and specific microstructures. The process
begins with the formation of a sol, a colloidal suspension of metal alkoxides (such as
magnesium and silicon precursors) in a solvent. This sol is then gelled by inducing a
chemical reaction, which transforms it into a solid gel. The gel undergoes heat treatment
(usually at temperatures around 400°C to 800°C) to produce the desired material. The
sol-gel method is particularly advantageous for producing fine powders, thin films, and
coatings of magnesia silica ten with uniform and tailored properties. The key benefits of
this method are the ability to produce materials with high surface areas, low porosity,
and precise control over the material’s microstructure. This makes the sol-gel process
ideal for applications in electronics, optics, and advanced material design, where high
purity and fine control of material properties are essential.

Melting and Casting

Melting and casting is a traditional production method that involves heating raw
materials to their melting point and pouring the molten mixture into molds to form the
desired shapes. For magnesia silica ten production, the raw materials—magnesium
oxide and silica—are mixed and melted at temperatures exceeding 2000°C. Once
melted, the mixture is cast into molds to produce refractory bricks or other magnesia-
silica-based products. This method is particularly useful for large-scale production of
components used in furnaces, kilns, and other high-temperature industrial applications.
The melting and casting process can produce materials with high density and excellent

thermal stability.
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However, the process is energy-intensive and requires precise temperature control to
ensure the correct formation of the magnesia silica compound. Additionally, the cooling
rate and molding techniques play a significant role in the final material’s properties.

3. Challenges in Production

Energy Consumption

The production of magnesia silica ten, especially through methods like high-temperature
sintering, requires significant energy input. High temperatures, often exceeding 1500°C,
are necessary to achieve the required chemical reactions between magnesium oxide and
silica, leading to the formation of the desired magnesia silica compound. This results in
high energy consumption, contributing to increased production costs and posing
environmental challenges due to the carbon footprint associated with energy use.

To address these issues, research is focused on finding more energy-efficient methods
that can lower the energy consumption during production. The development of
alternative heating technologies, such as electric or induction heating, as well as
improvements in furnace insulation, can potentially reduce energy requirements.
Moreover, implementing renewable energy sources, like solar or wind energy, in the
production process could significantly reduce the environmental impact. Improving
energy efficiency in production methods is essential not only for cost reduction but also
for ensuring the sustainability of magnesia silica ten manufacturing in the long term.

Purity and Consistency

One of the major challenges in the production of magnesia silica ten is maintaining high
levels of purity and consistency in the final product. The purity of raw materials plays a
key role in determining the properties of the final product. Variations in the quality of
magnesium sources or silica, as well as inconsistencies in the chemical reactions during
the production process, can lead to deviations in material properties such as strength,
porosity, and thermal stability.

Additionally, fluctuations in process conditions, such as temperature, pressure, and
reaction time, can result in variations in the product. Equipment calibration and
maintenance are also critical for ensuring consistency, as worn or poorly maintained
machinery can cause uneven mixing or heating, affecting the final product’s quality.

To overcome these challenges, continuous monitoring and control of raw material
quality, process parameters, and equipment performance are crucial. Advanced sensors
and automation technologies can help achieve more precise control over production
conditions, improving the uniformity and reliability of the final product. Additionally,
the adoption of quality assurance protocols, such as regular material testing and
statistical process control, can help maintain high standards and ensure the consistency
of magnesia silica ten for demanding applications.
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Material Handling

Handling and processing high-temperature materials such as magnesia silica ten poses
significant challenges in terms of both equipment and operational safety. The raw
materials and products involved are often highly abrasive and corrosive, requiring
specialized equipment that can withstand extreme conditions without deteriorating.

The durability of processing equipment, such as furnaces, mixers, and conveyors, is a
key factor in the long-term efficiency of production. Materials used in the construction
of these machines must be resistant to thermal shock, corrosion, and mechanical wear
to ensure that the production process remains smooth and continuous.

Furthermore, specialized techniques for material handling are necessary to ensure the
safe and efficient transport of hot, molten, or powdered materials. These include high-
temperature-resistant containers, heat shields, and automated systems for handling and
transporting materials to prevent accidents and maintain production efficiency.

In addition to equipment durability, worker safety is a major consideration in the
handling of high-temperature materials. Proper training, protective gear, and adherence
to safety protocols are essential to minimize the risk of accidents and injuries in the
production environment. As the demand for magnesia silica ten grows, addressing these
material handling challenges will be critical for maintaining a safe and efficient
production process.

4. Future Trends and Developments
Advances in Green Technologies

As environmental concerns continue to rise, there is increasing pressure on industries to
adopt sustainable practices. The production of magnesia silica ten is no exception, with
an emphasis on developing "green" technologies aimed at reducing energy consumption
and minimizing the environmental impact of production. One of the key trends in this
area is the development of energy-efficient kilns and furnaces. New technologies in
furnace design, including more efficient heat recovery systems and optimized
temperature controls, are helping to lower energy usage.

The use of renewable energy sources, such as solar, wind, or bioenergy, is also becoming
more prominent in the production process. Integrating renewable energy into production
systems can significantly reduce the carbon footprint associated with magnesia silica ten
manufacturing. Additionally, innovations in carbon capture and storage (CCS)
technologies are expected to play a crucial role in reducing emissions from high-
temperature sintering processes.

Environmental regulations are pushing the industry toward a circular economy
approach, where waste materials can be recycled or reused in the production cycle,
further minimizing waste generation.
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The combination of these green technologies is expected to drive the future of magnesia
silica ten production, making it more environmentally sustainable.

Improved Material Performance

In the future, research will likely focus on improving the performance of magnesia silica
ten for more specialized industrial applications. As demands for higher-performing
materials increase, there will be a focus on enhancing the properties of magnesia silica
ten, such as its heat resistance, chemical stability, and mechanical strength. Improving
these characteristics will make magnesia silica ten even more suitable for extreme
conditions, such as those found in high-temperature furnaces, chemical reactors, and
other industrial settings.

The application of nanotechnology in material science could play a pivotal role in this
regard. By manipulating the material at the nanoscale, researchers could create a more
uniform and refined microstructure, leading to improved mechanical properties and
enhanced thermal and chemical resistance. Nanomaterials could also help reduce the
material's weight and improve its durability, making it more efficient and longer-lasting
in various applications.

Additionally, advances in material science could lead to the development of hybrid
materials that combine magnesia silica ten with other compounds to further enhance its
performance. For example, incorporating nanomaterials or reinforcing agents could
improve its overall toughness and resistance to wear and tear in high-stress
environments.

Automation and Industry 4.0

The future of magnesia silica ten production is closely linked to the rise of automation
and Industry 4.0 technologies. Automation technologies can significantly improve the
efficiency of production processes by reducing human error, enhancing consistency, and
minimizing waste. Advanced robotics and automated systems can be implemented for
material handling, mixing, and packaging, making the production process faster and
more accurate.

Industry 4.0 solutions, such as artificial intelligence (Al), machine learning, and the
Internet of Things (10T), are set to revolutionize the way magnesia silica ten is produced.
Al-driven process optimization algorithms can analyze large volumes of data from the
production process to identify inefficiencies, suggest improvements, and predict
potential issues before they arise. Real-time quality control systems, enabled by sensors
and loT technologies, can monitor the production in real time and adjust parameters to
ensure that the final product meets the required specifications.

Furthermore, digital twins—virtual replicas of physical production processes—could
allow manufacturers to simulate different production scenarios and test new methods
without the need for costly physical trials. This technology could also help improve
maintenance schedules and minimize downtime by predicting equipment failures.
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By incorporating these advanced technologies, the production of magnesia silica ten will
become more efficient, consistent, and adaptable, driving the industry toward greater
precision and reduced costs.

5. Conclusion

Magnesia silica ten is a critical material in various industries, and the development of
advanced production technologies will be key to meeting the growing demand for high-
quality, cost-effective materials. While challenges such as energy consumption and
material consistency remain, ongoing innovations in production methods and
technologies hold the potential to improve both the performance and sustainability of
magnesia silica ten production.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE
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I'EOJIOTI'USA, TEO®U3UKA U PASBPABOTKA HE®TAHBIX U I'A30BbIX
MECTOPOXIAEHUN. THHOBALIMUOHHBIN ITOTEHIIUAJT YMHBIX
HE®TEI'A30OBbBIX TEXHOJIOI'MU

I'yprreaaguesa MeHriu

[Ipenonasarens, MexayHapoIHOTO YHUBEPCUTETA HEPTH U Ta3a UMEHU STHIbITeN TN
KakaeBa

r. Amxaban TypkmeHucTan

AHHaTaraHoa Masirosejib

[IpenonaBarenb, Mex1yHapoHOTO YHUBEPCUTETAa HEPTH U ra3a UMEHU STmibIreniu
KakaeBa

r. Amxaban TypkMeHucCTaH

AHHOTALIUA

CraThsl IOCBSIIICHA aHAIM3Y POJIU T€OJOTHH M re0(PU3uKu B pa3paboTKe HEPTSHBIX U
ra30BbIX MECTOPOXKIACHUM, a TAaKXKE€ PACCMOTPEHUI0 WHHOBALIMOHHOTO IOTEHIMAJIA
YMHBIX He(Tera3oBblX TexHOJOTUH. OmnucaHbl OCHOBHBIE T'€OPU3UUYCCKHE U
re0JIOTUYECKME  METOJIbl, HCIOJb3yeMble I  Pa3BEAKU M DKCIUTyaTaluu
YTJIEBOJIOPOJIHBIX pecypcoB. Oco0oe BHHMaHHUE YJEICHO COBPEMEHHBIM 'yMHBIM'
TEXHOJIOTHSM, TaKMM Kak ucrnosb3oBaHue HTepHeta Bemei (IoT), O0JIbIINX TaHHBIX,
U(PPOBBIX TBOMHUKOB U aBTOMATHU3UPOBAHHBIX OYPOBBIX YCTAaHOBOK. B cTaThe Takxke
pacCcMOTPEHBI TPEUMYIIIECTBA U BBI30BBI BHEIPEHUSI DTUX TEXHOJIOTUM B HEPTErazoBoi
OTpaciii, BKJIIOYAs WX BIUSHHE HA CHIDKCHHUE 3aTpat, MOBBIIICHHE OE30MaCHOCTU U
MMHUMM3AIMIO BO3ICHCTBUS Ha OKPYKAIOIIYIO Cpey.

KiarwueBble ciaoBa: reonorus, reopusuka, HeQTerazoBble MECTOPOXKIACHUS, YMHBIC
TexHojoruu, MHTepHer Bemiel, OoJbplMe AaHHBIC, U(PPOBBIC JIBOWHHKH,
aBTOMAaTHU3aIMs, 0€30IMaCHOCTh, SKOJIOTHS.

1. BBegenue

Pa3paboTka HEDTAHBIX U Ta30BBIX MECTOPOXKICHUM BCeraa Oblia BaKHBIM M CJIOKHBIM
MPOLECCOM, TPEOYIOIIMM MPUMEHEHUS PAa3IMYHBIX T'€0JOTHUYECKUX U reo(U3nUecKux
MeTOJI0B. B mocieaHue aecAaTriieTHs 3HAYMTEIBHBIN IPOPHIB B 3TOM cepe CBA3aH C
BHEJIPEHUEM MHHOBALIMOHHBIX TEXHOJIOTHI, KOTOPbIE KApAUHAIBHO U3MEHSIOT MOIX0.
K pa3BeIKe, IKCIUTyaTalluK ¥ SKCIUTyaTalluH yTIeBOJOPOAHBIX pecypcoB. OCOOEHHO 3TO
KacaeTcs Tak Ha3bIBAEMBIX "YMHBIX' TEXHOJIOTMH, KOTOPBIE MO3BOJISIOT 3HAYUTEIBHO
MOBBICUTH 3P PEKTUBHOCTD 100BIYM U MUHUMHU3ZUPOBATH BO3JCHCTBUE HA OKPYKAIOIILYIO

cpeny.
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2. T'eosiorus u reopusnka B pa3padoTke MeCTOPOKICHUM

['eonorus u reodpusnka SBISIOTCS OCHOBHBIMH HAYYHBIMH JAUCITUTUTMHAMH, KOTOPHIE
JIe)KaT B OCHOBE Pa3BEAKU M pa3pabOTKH HEPTSHBIX U Ta30BBIX MECTOPOXKACHUN. DTH
HampaBJeHUs OOECIEeYMBAIOT HEOOXOJUMYI0 HH(MOpPMAIMI0O O TeO0JOTHYECKOn
CTpYKType  3eMJIM, MECTOMOJOXKEHUH  YIJIEBOJOPOJHBIX pPECYpCOB U  HX
XapaKTEpPUCTUKAX, TaKUX Kak [MOPHUCTOCTb, MPOHUIIAEMOCTb, HACBHIIIEHHOCTh
yIIEBOAOPOIAMH, YTO HAMPAMYIO BIHUSET Ha BBIOOP METOJOB JOOBIYM M OICHKU
AKOHOMHUYECKOH 11e51eC000pa3HOCTH pa3pabOTKH MECTOPOKICHUM.

I'eopusuka npencraBiasier coOOM COBOKYMHOCTh METOJOB, HCHOJB3YEMbIX IS
UCCIICIOBAaHMsSI CTPYKTYpbl M CBOMCTB 3€MHBIX HEApP C TMOMOIIBIO (DU3HUECKUX
nporeccoB. CelicMuueckoe 30HAMPOBAHWE, KaK OJWH W3 CaMbIX BOCTPEOOBaHHBIX
METOJIOB, TIO3BOJISIET TOYHO M 3(PPEKTUBHO HCCIEAOBATH BHYTPEHHIOIO CTPYKTYpPY
3eMiu, BBIABJISATH CJIOU C YIVIEBOJAOPOJAMU MU CTPOMUTH AETAIU3UPOBAHHBIE MOJIEIH
re0JOrM4ecKOi CTPYKTYpbl Ha Ppa3IMyHBbIX [NIyOMHax. BakHBIM mIpenMyIliecTBOM
ceiicMMuUecKOl pa3BelKU SIBISETCS €€ CIOCOOHOCTh MPEAOCTaBUTh HH(OpPMALUIO O
reOMETPUH U pa3Mepax HePTEra3oBbIX PE3epBYyapoOB, YTO 3HAUMUTENBHO YIIydIIAeT
TOYHOCTb OYpPOBBIX PabOT U IUIAHUPOBAHUE JOOBIUH.

Take B reo(pu3nKe akTUBHO UCIOJIB3YIOTCSI METO/bI TPAaBUTALIMIOHHOIO, MATHUTHOTO U
AIEKTPOMArHUTHOTO 30HIUPOBAHUS, KOTOPBIE MO3BOJISIOT UCCIIEIOBATH EOJIOTUYECKHE
OCOOEHHOCTH M AaHOMAJIUH, TaKUE KaK N3MEHEHUS IJIOTHOCTU WJIM MarHUTHBIX CBOWMCTB
TOPHBIX MOpPOA. OTH METOAbl TOJIE3HBl JUIS JIETaIbHOIO aHajlu3a CTPYKTYpBI
IIOJIIOBEPXHOCTHBIX CJIOEB, a TAKXKE U1 CO3IaHUA KapT U MOJEIIEH, KOTOPbIE IIOMOTal0T
B IIPUHATUU PELIEHUH IO PA3BEIKE HOBBIX MECTOPOKICHUMN.

I'eosiorus xe QokycupyeTcs Ha U3YYCHUH COCTaBa TOPHBIX MOPO, UX (DU3UICCKUX U
XUMUYCCKUX XapaKTEPUCTHK, a TaK)KE Ha BBISBJICHUHU IPOIIECCOB, MPOTEKAIONIUX B
Heapax 3emid. OCHOBHBIMHM  3ajjadyaMd  T€OJIOTMM B KOHTEKCTE pa3pabOTKH
MECTOPOXKACHUH SIBISIIOTCS aHAJU3 COCTaBa M CTPYKTYPhI TOPHBIX ITOPO/I, ONIPEACIICHNE
BO3MOJKHBIX PE€3€pBYapoOB YTIIEBOJOPOJOB M TMPOTHO3MPOBAHWE PHUCKOB, TAKMX Kak
3eMIICTPSICEHUST WM YTEUYKH Ta3a. OJTO 3HAHWE I03BOJISIET pa3pabaTeiBaTh Ooiiee
(O PEeKTUBHBIE TEXHOJOTHH JIOOBIYM M CHHUXKATh SKOJOTHYCCKHE PHUCKH, TaKHE KakK
3arpsi3HCHHE BOJIHBIX PECYPCOB WM BO3AyXa.

BwmecTte reonorust u reousuka 00ecrneuyrnBalOT KOMIUIEKCHBIM MOAXO0/A K pa3BelKe U
pa3paboTKe MECTOPOXKICHH, TO3BOJISIA HE TOIBKO ONTUMHU3UPOBATh IpoLecc J0ObIYH,
HO 1 MUHUMHU3HPOBATh BO3MOXKHBIE PUCKH, CBSI3aHHBIE C PA3BEIKON YIJIEBOIOPOIHBIX
pPECYpPCOB.

3. YMHbIe HeTera3oBbie TEXHOJIOTHHA

CoBpeMeHHbIE TEXHOJOTMM B He(TEra3oBOoil oOTpacid pPa3BUBAIOTCA B CTOPOHY
aBTOMATHU3AINH, TU(PPOBU3AIMHI ¥ BHEAPECHUS WHHOBAIIMOHHBIX PEIICHUM.
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ITon "ymuBIMU" He(TEra30BBIMU TEXHOJOTHSIMHU MOHUMAIOTCS CUCTEMbI M IMPOIIECCHI,
KOTOpPBIE WCTOJB3YIOT HHTEIUICKTyaIbHBIC aITOPUTMbBI, OOJBINHE JaHHBIE U
ABTOMATUYECKUE YMPABJICHHUS I ONTHUMHU3ANNH Pa0OThl HETIHBIX M Ta30BBIX
MECTOPOKICHUU.

HMurepuer Bewei (IoT) B HeTerazoBoil npoMbILIICHHOCTH

OpHMM U3 TPUMEPOB YMHBIX TEXHOJIOTUH SBISIETCS UCTIONb30BaHue VIHTepHETa Belleit
(IoT) nmnst mMoHWUTOpWMHTA M yHpaBlieHUs J0ObMEH yrieBogopoaoB. CeHcopbl H
yctpoiictBa [oT MoryT pa3Mmeniarscsi Ha BCEX 3Tanax pa3padOTKU MECTOPOXKIACHUN —
oT OypeHus A0 I0ObIYM M TPAHCHIOPTHPOBKU. DTH yCTPOWCTBA COOUPAIOT JAHHBIE O
COCTOSTHMM 00O0pYyIOBaHUS, TEMIEpPaTypy, JaBICHHE, YPOBEHb KUIKOCTH B CKBAKMHAX
U Jpyrue mnapamerpbl. OTH JaHHbIE MEPENAlOTCd B LEHTPAIbHYIO CHUCTEMY, e
aHAIM3UPYIOTCS U UCIOJIB3YIOTCS JJIl IPUHATHS PEIICHUIN B pealbHOM BPEMEHH, YTO
MTO3BOJISIET TTOBBICUTH 0€301TaCHOCTH U 3((HEKTUBHOCTH MPOIIECCa.

boabmue JAaHHBbIC 1 MAIIIMHHOC oﬁyqeﬂue

B HedTerazoBoii oTpaciu akTUBHO MCIOJIb3YIOTCSI TEXHOJIOTUU OOJIBIIUX JAHHBIX JJIS
aHanu3a OoJIbIIMX OOBEMOB HMH(OpPMAIUMHU, MOCTYNAIOMIMX C OYpPOBBIX YCTAaHOBOK U
CEHCMUYECKUX HCCleIoBaHUN. MalmHHoe 00y4eHUEe M MCKYCCTBEHHBIH HMHTEIJICKT
MIOMOTal0T aHaJU3UPOBaTh HCTOPUYECKUE JAHHBIE, BBISIBISATH 3aKOHOMEPHOCTH H
MPEACKA3bIBATh BO3MOYKHBIE M3MEHEHHUS B XAPAKTEPUCTHUKAX MECTOPOKICHUM. ITO
[IOMOTa€T CHU3UTh PUCKU M YJIYUIINTh TOYHOCTh MPOTHO3UPOBAHUS MOBEICHUS
CKBaXXHH, a TAK)XE ONTUMU3UPOBATH MPOIIECC pa3pabOTKHU MECTOPOXKICHUH.

udpossbie nBoiinuku (Digital Twins)

[udpoBbie ABONHUKM — OSTO BUPTyaJIbHbIE MOJEIH PEATBHBIX OOBEKTOB WIIU
MPOIIECCOB, KOTOpPBhI€ TO3BOJSIOT HMMUTHUPOBATH W  aHAIM3UPOBATH  PaldOTY
HedrerazoBbix cucteM. Co3nanue MUGPOBBHIX MOJENIEH MECTOPOXKIEHUMN, OYpPOBBIX
YCTAaHOBOK W 00OPYJOBaHUsS IO3BOJISIET ONEPATHUBHO AHAIM3UPOBATH M3MEHEHUS U
MIPOTHO3UPOBATh BO3MOKHBIE TpoOJemMbl. [{udpoBbie NBOMHUKU HUCTIOIB3YIOTCS IS
MOHUTOPHUHTA COCTOSHUS OOOPYIOBaHWUS B pPEaTbHOM BpPEMEHHM, YTO IIOMOTAET
MPOBOJIUTH MPOPIIIAKTHIECKOE OOCTYKUBAHUE U CHUXKATh 3aTPAThl HA PEMOHT.

BypeHHe C HCITOJIB30BAHUEM AaBTOMATU3UPOBAHHBIX CUCTEM

ABTOMaTH3UpPOBAaHHBIE OYpPOBBIE YCTAHOBKU CTAHOBSATCA Bce Oosiee MOMYJISIPHBIMHU B
He(rerazoBoil orpaciau. CoBpeMEHHbIE OypOBBIE YCTAHOBKH OCHAILEHBI CHCTEMaMH
ABTOMATUYECKOTO YIpPaBJICHHs, KOTOPbIE MOTYT PEryjJupoBaTb CKOPOCTb OypeHus,
napamMeTpbl JaBJ€HUS M TEMIEpaTypbl, a TaKXKe OCYUIECTBISATh KOHTPOJIb 3a
COCTOSIHUEM OOOpYyIOBaHUsA. OJTO NOBBIIIAET O€30IAaCHOCTh U COKpAIlaeT Bpems,
He00XxoauMoe 1Jisi OypeHHs CKBaKHMH, a TAaK’K€ MUHUMHU3UPYET YeJIOBEUECKUU (pakTop,
YTO OCOOCHHO Ba)XKHO MPHU PadOTE B IKCTPEMATIbHBIX YCIOBHSIX.
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4. IlpenMymiecTBa YMHBIX TEXHOJIOTMI /151 He(pTera3oBoi 0Tpacin
CHuoxeHue 3aTpaT ¥ noBbIIeHNEe 3PPEeKTUBHOCTH

Y MHBIE TEXHOJIOTUHU B HE()TEra30BoM OTPACIU CTAHOBSTCS BaXKHBIM HHCTPYMEHTOM JJIs
ONTUMM3AIMK TIPOLIECCOB M CHIDKCHMS 3aTpaT Ha pPa3pabOTKy M OKCIUTyaTaIHIo
MECTOpOXKJeHU. BHenpeHue aBromMartu3almd W HHU(QPOBBIX PEHICHUH I03BOJISIET
CYHUIECTBEHHO  YMEHBIIUTh HEOOXOAMMOCTh B  pPYy4YHOH paboTe, yCKOpsieT
MIPOU3BOJICTBEHHBIE MIPOIIECCHI u CHUKAET BEPOATHOCTD OIIHOOK.
ABTOMaTH3UPOBAHHBIE CHCTEMBI CIIOCOOHBI TOYHO KOHTPOJIUPOBATH PadOTy
00Opy/IOBaHUsl M TMapaMeTpoB B PEalbHOM BPEMEHH, YTO 3HAYUTEIHHO COKpPAIACT
BpeMsl, HeoOXoAuMmoe i pa3pabOTKU MECTOpPOXAEHuil. OTo, B CBOIO O4Yepelb,
MPUBOIUT K COKPAILIEHUIO U3/IEPKEK U YBEIMUCHHUIO TPUOBLITH, YTO BaXHO B YCIOBUAX
BBICOKOW KOHKYPEHIIMU Ha PHIHKE SHEPTEeTHUECKUX pecypcoB. Takue pemeHus aemaarT
nporiecchl 0oJiee MPO3pavyHbBIMU M MPEACKa3yeMbIMHU, UTO TIOMOTaeT KOMITaHUIM OoJiee
3¢ (HEeKTUBHO YIPaBISTh pECypcamMy | IJIAHUPOBATH TOJITOCPOUHYIO CTPATETHIO.

IToBbIlIeHNE 0€30MMACHOCTH

WuTennekTyanbHble CHUCTEMbl MOHUTOPHUHTAa W KOHTPOJS TOMOTAIOT 3HAYUTEIHHO
MOBBICUTh YPOBEHb 0O€30IaCHOCTH Ha BCEX ATamax pa3paboTku MecTopoxkaeHuid. C
NOMOUIbI0 JAaTYUKOB M CEHCOPOB, HHTETPUPOBAHHBIX B OOOpYIOBaHUE, YMHBIE
TE€XHOJOTMH TMO3BOJISIOT OTCIEKHUBATh COCTOSHUE BCETO OOOPYAOBAHMS B pEalbHOM
BpeMEeHH. OJTO 00ecrneynBaeT BO3MOXHOCTb OIEPAaTUBHO pearupoBaTh Ha JHOObIE
OTKJIOHEHMsI OT HOPMAaJIbHBIX IOKa3aTesieil, mpeacKa3biBas MOTEHIMAIbHbBIE TTOJOMKH
WJIM aBapuMHBIE CUTYallMH 10 UX BOZHUKHOBEHUSI. MTHOBEHHOE OOHApyKEHUE yTEUEK,
neperpeBa Wik Jpyrux HapylmeHuil B paboTe CUCTEMBbI IIO3BOJISIET ObICTPO YCTPAHUTh
HEMOJAJAKU U Uu30eXKaTh CEpPhE3HBIX aBapui, KOTOpPbIE MOTYT TIPHBECTH K
HKOJIOTHYECKUM KaTacTpodam MM yrpoKaTh KU3HU U 3A0POBBIO COTPYTHUKOB. DTO
MOBBIIIAET OOLIYI0 0€30MaCHOCTh HAa pabOuMX MECTaxX M CIOCOOCTBYET COXPaHEHUIO
penyTanuy KOMIIAHUU.

MuHuMu3anus BO3AeMCTBUS HA OKPY/KAIOUIYIO Cpexy

OmHMM U3 KITIOYEBBIX MPEUMYIIECTB YMHBIX TEXHOJOTHH SBISETCS MX CHOCOOHOCTH
CHIDKAaTh HETaTHMBHOE BO3JeHcTBHE Ha dkonoruto. Ludposuzamus mporeccos
pa3paboTKu M KCIUTyaTallid MECTOPOXKACHHIA MO3BOJIIET MOHUTOPUTD U ONIEPATHUBHO
pearupoBaTh Ha BO3MOXHBIE DKOJOTHYECKHE yTrpO3bl, TaKHE KaK YTEUKH HEe(DTH WU
raza. lcmonp3oBaHME WMHTEIUICEKTYAIbHBIX CHCTEM JUISI KOHTPOJS COCTOSHUS
pe3epByapoB U TpPyOONPOBOJOB, a TaKXKe ISl ONTHUMH3ALUHU IMPOLECCOB IOOBIYU U
TPAHCIIOPTUPOBKH YTJIEBOJOPOJIOB, [IOMOTAET CBECTH K MUHUMYMY PUCKH 3arpsi3HEHUS
okpyxaromeid cpeabl. IIporHosupoBanue u npoduUIaAKTHUECKOE O00CTyKUBaHUE,
OCHOBaHHbIE Ha JaHHBIX, COOPAHHBIX C CEHCOPOB M JATYUKOB, MO3BOJSIET BBISBIATDH
NOTEHLMaJIbHbIE MPOOJEMBbl Ha PaHHUX CTAIUAX U MPEJOTBpAIIATh IKOJIOTUYECKUE
aBapuM, YTO CIIOCOOCTBYET YCTOMUMBOMY M O€30MaCHOMY Pa3BUTHIO HE(PTEra3oBOii
OTpaciu.
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YMHBIE TEXHOJOTUM MOMOTAalOT HE TOJBKO ONTUMHU3HPOBATH MPOU3BOJICTBO, HO M
paboTaTh B COOTBETCTBHU C OJKOJIOTHUYECKUMHU CTaHIAApTaMH, MHUHUMH3UPYS
YIIEPOHBIN ClIe] U Ipyrue HeraTUBHBIE BO3CHCTBUS HA IPUPOLY.

5. 3akaoueHue

HHHOBaIlMOHHBIE YMHBIE HE(TEra30Bble TEXHOJOTHH OTKPHIBAIOT HOBBIE TOPU30HTHI
g 3¢GeKTUBHON U 6e30macHoi pa3paboTKu HEPTAHBIX U TA30BBIX MECTOPOXKICHUH.
Hecmotpst Ha TO yTO reosorust U reodusrKa MPOJOIDKAIOT OCTaBAThCSA OCHOBHBIMHU
COCTaBJIIOIMMH IIpolecca, MX IMOTEHLUUA] 3HAYUTEIbHO YCHJIMBAeTCA Ojaropaps
BHEJIPEHUIO BBICOKUX TEXHOJOTUHN. Mcronp30Banne aBToMaTH3aIiy, Iu(ppoBu3auu u
UHTEJUIEKTyaJIbHBIX CHCTEM B J00bIYE YIJIEBOAOPOAOB IO3BOJSET CYIIECTBEHHO
MOBBICUTh TPOU3BOAUTENHFHOCTb, CHU3UTH 3aTPAaTbl M YMEHBIIUTH BEPOSTHOCTH
OLIMOOK, YTO MOJOKHUTEIHHO CKa3bIBACTCS HA KOHEUHBIX PE3yIbTaTax.

Kpome Toro, yMHbIE TEXHOJIOTUH JI€TAIOT NpOIecC pa3paboTKU MECTOPOKICHUM Ooiee
0€e30MacHbIM, PEJOCTaBIIAS BO3MOXKHOCTh MOHUTOPUHTA U OBICTPOTO pearupoBaHusI Ha
J00bIE OTKIOHEHHS. DTO OCOOEHHO BaKHO B YCJIOBHSX BBICOKOM PUCKOBOCTH PaOOTHI B
He(dTerazoBoi oTpacau. CHIKEHHE aBapUHBIX CUTYalM, MPEJOTBPALLEHUE YTEUEK U
MHHUMU3alUs BO3JCUCTBHAS HA OKPYXKAIOLIYI0 CpENy CTAaHOBSTCA BO3MOKHBIMHU
Oylaroiapsi COBPEMEHHBIM pELIEHUSIM, YTO JeJaeT OTpacib 0ojiee HKOJIOTHYECKU
YCTOMYMBOM.

B Oyaymiem, ¢ pa3BUTHEM YMHBIX TCEXHOJOTHH, MOXKHO OXHIATh CIIE OOJBIINN
IIPOrpecc B OCBOCHHUH YIJICBOJIOPOIHBIX pecypcoB. Pa3BUTHE TEXHOJOTHHA, TAKMX Kak
MCKYCCTBCHHBIM MHTEUICKT, MAIlIMHHOE 00yYeHUE 1 OOJIbIITNE JaHHBIC, CO3J]aCT HOBBIC
BO3MOKHOCTH JUJII CO3JaHHMS Ooyiee yCTOWYMBOH, 3(PQeKkTHBHOM U Oe30macHOU
He(Tera3oBol OTpaciii. DTH JOCTHXKCHUS OTKPOIOT HOBBIC MEPCIEKTHBBI KaK JIJIs
HSKOHOMHUYECKOTO pPOCTa, TaK W JJIA COXPAHCHHS DSKOJOTMUYECKOH O€30MMacHOCTH Ha
rJ100aJIbHOM YPOBHE, UTO CTAHET Ba)KHBIM IIIArOM HA MyTH K YCTOWYMBOMY Pa3BUTHIO B
SHEpreTUIeckon chepe.
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YHUBEPCUTET

r. Cankr-IlerepOypr, Poccus

AHHOTAIIUSA

buomerpuyeckas wuaeHTHUPUKALMA TPEJCTaBIseT COO0OM OJHY M3  CaMbIX
MEePCIEKTUBHBIX TEXHOJIOTUI B 00JacTH 0€30MaCHOCTH, OCHOBAHHYIO Ha YHUKAJIbHBIX
bu3MYecKuX UM TOBEICHUYECKMX  XapaKTEepUCTHKax  4eloBeka. B craTthe
paccMaTpUBAIOTCSI OCHOBHBIE METOJbI OMOMETPUUYECKOW HIACHTU(UKAIINK, TaKHe Kak
pacro3HaBaHHE JUI, OTIEYATKOB MaJbIEB, Paly>KHOU OOOJOUYKH Iia3a, a TaKkKe HX
POJIb B COBPEMEHHBIX crcTemMax 0e3omacHocTu. Ocoboe BHUMaHKE YESICHO MpobdiieMaM
KOH(DMICHIIMAIBHOCTH, MPABOBBIM ACIEKTaM M BBI30BaM, CBSA3aHHBIM C BHEAPEHUEM
OMOMETPUYECKUX TEXHOJIOTUH B OOIIIECTBEHHYIO U YACTHYIO KU3Hb.

KiarwueBbie cioBa: Ouomerpus, OnomeTrpuueckas uiaeHTU(UKaIMs, 0e30MacHOCTb,
pacrio3HaBaHMe JIUII, OTIIEYATKH MajbIEB, 3allUTa JaHHBIX, KOH(GUICHIINATHHOCTD.

1. BBenenue

C pa3BuTreM HHQPOPMAIIMOHHBIX TEXHOJIOTUH M YBEJIMYEHUEM 4HClia yrpo3 B cdepe
0e301acHOCTH, OMoMeTprudecKas HACHTU(UKAIIUS CTAHOBUTCS BaKHBIM HHCTPYMEHTOM
JUISL 3allUTHI JIMYHBIX JaHHBIX U MPENOTBpalleHus npectyieHuid. OHa npeacTaBisieT
co0011 MpoI1IecC UCTIOIB30BaHMUS YHUKAIBHBIX OMOJIOTHYECKUX XapaKTEPUCTHUK YEITOBEKa
tst ero uneHtudukanuu. B mocnennue rosl OMOMETpHsi HAXOAUT BCE 00Jiee MIUPOKOe
MPUMEHEHNE B PA3JIMYHBIX 00JIACTSX, BKIIIOYAs TPABOOXPAHUTEIIbHBIC OPTaHbl, OaHKH,
TPAHCIIOPT, a TAKKE B JINUYHBIX YCTPOUCTBAX.
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2. OcHOBHbBIE METObl OMOMETPHYECKOH HIeHTUPUKALUT
PacniozHaBaHue Jiniy

TexHoJOrMsl pacrno3HaBaHUS JUI OCHOBBIBAETCS HA aHAIN3€ WHAUBUYaTbHBIX
0COOEHHOCTEM JIuIla YeIoBeKa, TAKUX KaK (popMa U pacCTOSTHUE MEXKTY I1a3aMu, HOCOM
U JPYTUMU YepTaMHu JIMA. ITOT METO/] UCIIONIb3YETCsl B CUCTEMaX BUACOHAOIIOACHUS,
B MOOMJTLHBIX YCTPOMCTBAX, a TAK)KE B OMOMETpHUECKUX nacnoprax. HecMoTpst Ha cBon
MPEUMYIIECTBA, PACMNO3HABAHUE JIMI[ MOABEPKEHO PA3JIUYHBIM OTIPAHUYCHHUSM,
HanpuMep, U3MEHEHUSAM BHEITHOCTU YEJIOBEKA WJIM BO3JCUCTBUAM IUIOXUX MOTOJIHBIX
YCIIOBUH.

OTtneyaTku nHaJIbleB

OTneyaTky NaJbLIEB ABJISIOTCS OJHUM U3 CAMbIX H3BECTHBIX METOJOB OMOMETPUYECKON
uAeHTU(PUKAIMH. DTOT METOJI UCIOIB3YETCs B PA3IMYHBIX 001ACTAX, OT MOOMIBHBIX
Tene(OHOB /0 CHUCTEMBbI MPOMYCKOB B TOCYJAapCTBEHHBbIE yupexkaeHus. OTnedyaTku
MTAJIbLIEB YHUKAJIBHBI JUISI KAKJIOTO YEIOBEKA, U UX TPYIHO MOJIENATh, YTO JIEJIAET ITOT
METOJ OZTHUM U3 CaAMBIX HaJIEIKHBIX.

Pany:xHasi 060/104Ka ri1a3a

Pacno3naBanue pamy’HON OOOJOUYKH Tjla3a — 3TO BBICOKOTEXHOJIOTHYHBIM METO/I,
KOTOPBIN UCIIOJIB3YET YHUKAIBHBIE Y30Phl B paly>KHOU 000710UKe AJ1s1 UACHTU(DUKALIUH
yejoBeka. Jl[aHHBIM METOJ| IIMPOKO UCTOIB3YETCS B BOCHHBIX U MPABUTEIHCTBEHHBIX
YUPEKJICHUSIX, a TAKXKE B a3POTIOpTax sl 00ecIeueHs: 0€3011acCHOCTH.

3. Posb OMomMerpuyeckoit uaeHTuGUKanum B cepe 0e30macHOCTH
IHoBblIeHNE YPOBHSA 0€30MACHOCTH

OngHuM U3 TIABHBIX MPEUMYIIECTB OMOMETPUYECKON HIeHTU(DUKAIMU SBISETCA €&
CIIOCOOHOCTH 00€CIIeYUTh BHICOKUN YPOBEHb Oe30macHoCcTH. buomeTpruueckue naHHbie
YeJIOBEeKa, TAKUE KaK OTIEYaTKHU MaNbIeB WK (opma JIMIa, HEBO3MOXKHO TMOJAENaTh
WJIM 3a0bITh, B OTJIMYKE OT napoJsieit wim PIN-ko10B. DTo 3HaUYNTEILHO CHUYKAET PUCKH,
CBSI3aHHBIE C  HECAHKIMOHMPOBAHHBIM  JOCTYIIOM, Kpa)X€d  JaHHbIX  WJIHU
MOILIEHHUYECTBOM.

Yupoiuenue npouecca uaeHTUPUKATUN

CucreMbl OHOMETPHYECKON WIACHTH(PHUKAIIMN 3HAYUTEIBHO YIPOIIAIOT IPOIECC
MIPOBEPKHU JIMYHOCTH. Hampumep, ¢ MOMOIIBIO paclo3HABaHUS JIUI[ WM OTICYATKOB
najblleB MOXXKHO MOMCHTAJIbHO IPOBEPUTH JIMYHOCTH  IOJB30BaTeasl  0e3
HEOOXOJMMOCTH B BBOJIC MapoJie WIIM HMCIIOJB30BAaHHS IMPOMYCKOB. ITO OCOOCHHO
BaXHO JiI1 OaHKOBCKMX OIlepaluii, Oe30MmacHOCTH Ha padouyMx MecTax WM B
O0ILIECTBEHHBIX MECTaX.
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KoHTposib 10cTyna B rocyiapcTBeHHbIX YUPeKAeHUAX

buomerpudeckue cucTeMbl KOHTPOJIS JOCTYNa MOTYT OBITh HCIOJNB30BAHBI IS
MOBBIIIICHUS YPOBHS O€30MTACHOCTH B TOCYAAPCTBECHHBIX M YACTHBIX YUpeKAeHUAX. OHU
TIO3BOJISIIOT OBICTPO M TOYHO MIACHTU(HUIIUPOBATH COTPYAHUKOB WII IMTOCETUTENEH, UTO
CHUYKAET BEPOATHOCTH OLIUOOK U 3710YIOTPEOJICHHUIA.

4. IIpoOjemMbl W BBI3OBbI, CBSI3aHHbIE C BHeJPEHHEM OHOMETPUYECKOI
UICHTU(PUKALMHA

I[IpobseMbl KOHPUACHINAIBHOCTH

OnHMM U3 OCHOBHBIX BBI30BOB BHEIPEHUS OMOMETPUUYECKUX TEXHOJIOTMH SIBISETCS
3alUTa JIMYHBIX AaHHbIX. COOp M XpaHeHHE OMOMeTpuuecKod HMH(pOpMaLMU MOTYT
CTaTh ~ MHIIEHBIO  JUIsl  3JIOYyMBIIUIEHHUKOB,  4YTO  IMOAHUMAET  BOIPOCHI
KOH(UICHIIMATFHOCTY U 3aIUTHI JAHHBIX. 3aKOHOJATENBCTBO B 3TOM 00JacTH e1le He
10 KOHIIA YpEeryJMpoBaHO, W 3allUTa OMOMETPUYECKON HHPOPMALHUU CTAHOBUTCS
Ba)KHOM MPOOJIEMOM JJIsi MHOTUX CTPaH.

ITHYECKHE U IPaBOBLIC BOIIPOCHI

Bomnpocsl ucnonib30BaHUsl OMOMETPHM CBSI3aHBl C HApyUIEHWEM YaCTHOM >KU3HM.
buomerpuueckne JaHHBIE SIBISAIOTCS YHUKAJIbHBIMA U JINYHBIMU, U UX HCIOJIb30BAHUE
B MacCOBOM HOPSAJIKE MOKET IPUBECTH K COLIMAJIBHBIM U 3THYECKHUM ITpolaemMaM. Takxke
CYILLIECTBYET OMACHOCTh, YTO OMOMETPUYECKUE CUCTEMBI MOTYT OBITh HCIOJIb30BAHBI
JUIS CIEKKH 3a TpaKIaHaMH 0€3 UX COTJIacHusl.

TexHuveckue npoodaeMbl

Cucrembl OMOMETPUUYECKOW HACHTHU(PUKALKUUA, HECMOTPS Ha CBOIO 3((PEKTUBHOCTD,
MOTYT CTOJIKHYTbCS C TE€XHUYECKMMHU MpoOJeMaMH, TaKUMHU KaK IJIOXO€ KadeCTBO
M300pakeHH, OMMOKN MpU UAEHTU(UKAIMU B YCIOBUAX IUIOXOTO OCBEIICHUS WU
M3MEHEHUS! BHEIIHOCTU 4YEJOBEKa. DTH NpOOJIEMbl MOTYT NPHUBECTH K CHUKEHHIO
HAJIeKHOCTU U TOUHOCTU CUCTEMBI.

5. Byayumee OuomMeTpu4ecKod HACHTUPUKALMH

buomerpuueckast uaeHtudukamnus OyneT pa3BUBATHCS B HAMNPABICHUU YIYUIICHUS
TOYHOCTH U yI00CTBa MCIOJIb30BaHUsl. COBpEMEHHbIE UCCIEOBAHUS HANIPaBJIECHbI Ha
CO37JaHUE MYJBTUOUOMETPUYECKUX CHCTEM, KOTOpPbIE UCIHOJIB3YIOT HECKOJIBKO
XapaKTEPUCTHK YeJOBeKa Juisi Ooyiee HAASKHOW uACHTHUUKAMHU. Takke
MIPOTHO3UPYETCSI aKTUBHOE BHEApPEHHWE OMOMETPUHM B YCTPOWCTBA MHTEpPHETA Bellen
(10T), uTo oOecreynT HOBBIM YPOBEHBL O€30MACHOCTH B ITOBCEIHEBHOM JKH3HH.
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6. 3aka0ueHue

buomerpudeckas naeHTU(GUKAIUS — ATO KIFOYEBAs TEXHOJOTHUS OyAyIIero, KoTopas
MPEOCTABISICT HOBBIE BO3MOKHOCTH JJII OoOecrieueHus] 0€30MacCHOCTU B Pa3IMUHBIX
chepax ku3HM. HecMOTpsi Ha CyHIECTBYIOUIME BBI3OBBI U MPOOJIEMBbI, TaKUE Kak
KOH(MUJICHIMATBLHOCTh JAHHBIX M TEXHUYECKHUE OrpaHUYCHHUS, MPEUMYIIECTBa
OMOMETPUYECKON HACHTUPUKALUU JeNaloT €€ BaXKHBIM JJIEMEHTOM B CHCTEME
6e3onacHocTH. C pa3BUTHEM TEXHOJIOTHH W YJIy4YIIEHHEM 3aKOHOAATENIbHBIX HOPM,
OouomMeTpusi OyJeT MPOJI0JKATh Pa3BUBATHCSA, MIPEAOCTABIISAS HOBBIE CIIOCOOBI 3aIIUThI
JUYHBIX TAHHBIX B 00eCTIeUeHHs 0€30MMacHOCTH.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

VIIK-622.276

COBPEMEHHBIE TEXHOJIOI'MA PASPABOTKHN HE®TEI'A3OBbBIX
MECTOPOXKIEHUN

MoJtaeBa /[:;keHHeT

[IpenonaBarenb, MexayHapoJHOTO YHUBEPCUTETa HEPTH U ra3a UMEHU STIIBITeIIN
KakaeBa

r. Amxaban TypkMeHucCTaH

KablunusizoBa AUryiab

[IpenogaBaTenb, MexayHapoIHOTO YHUBEpPCUTETA HEPTH U ra3a UMEHH STmisirenin
Kaxkaea

r. Amxaban TypkMeHucTaH

AHHOTALMSA

CraTpsi paccMaTpuBaeT COBPEMEHHBIE TEXHOJIOTHH, HCIOJb3yeMble B pa3paboOTKe
He(TEra3oBbIX MECTOPOXKJIECHUM, C aKIEHTOM Ha WHHOBAallMOHHBIE IOJIXObI,
aBTOMATH3AIMIO U UG POBHU3AIIHIO ITpoiieccoB. OMHMCaHbI pa3IUYHbIe METO/IbI, BKITIOUYAs
TOpPU30HTaNbHOE OypeHue, MHOTO(A3HBIN 3aKauYMBAIOIIUN TPOIECC U YIyUIlICHHE
BTOPUYHBIX U TPETUYHBIX METOJOB HW3BJICUCHMS YIJIEBOAOPOJIOB. B crarhe Takke
3aTPOHYT BOMPOC MPUMEHEHHS] YMHBIX TEXHOJOTHI M MCKYCCTBEHHOTO MHTEIJICKTa B
He(drerazoBoit oTpacau. Ocoboe BHUMaHuE YAEIeHO cutyaluuu B TypkMeHHUCTaHe, e
Tak)K€ AaKTUBHO BHEIPSIIOTCS HMHHOBAIlMM B IMpoIleccax pa3BeIKd U pa3paboOTKu
MECTOPOXACHUI, YTO  CIOCOOCTBYET  YIYYIICHHIO MPOU3BOJUTEIBHOCTH U
MUHUMU3ALNN BO3JACHCTBHS Ha OKPYKAIOIIYIO CPELy.

KuawoueBble ciaoBa: HedrerazoBele MecTOpOXIEHHs, TEXHOJOTHMH pa3pabOTKH,
WHHOBAlLlMK, aBTOMAaTU3alMs, LUPpoBHU3alusd, TypKMEHUCTaH, BTOPUYHBIE METOAbI
M3BJICUCHHUS, TOPU3OHTAIbHOE OypeHHe, MHOrogasHblii 3aKauyMBaIOUIMI Mpolece,
HKOJIOTHYECcKasl 0€30MacCHOCTb.

1. BBenenue

CoBpeMeHHbIE TEXHOJOTUH Pa3padOTKU HEPTEra30BbIX MECTOPOXKICHUN MPOAOIKAIOT
Pa3BUBATHCA U COBEPILIEHCTBOBATHCS, OTKPHIBASI HOBBIE BOBMOYKHOCTH JIJIsl YBEIHMYEHUS
N00BIYM YTJIEBOJOPOAOB U MOBBIIEHUS 3(PPEKTUBHOCTH MPOIECCOB. ITH MHHOBALIUU
UTPAIOT BXHYIO POJIb B yBEJIWYEHUU KOA(D(UIIMEHTa W3BJICUEHUS YTIIEBOJOPOIOB,
COKpAllleHWH 3aTpaT ¥ MHUHUMHU3ALMM BO3JCUCTBUS Ha OKPYXKAIOIIYI0 Cpemdy.
TexHonornyeckue JOCTHKEHHUS, TaKHE€ KaK TOPU3OHTalIbHOE OypeHue, MHorodasHas
3aKayka W MCIOJIb30BaHUE HWH(GOPMAIMOHHBIX TEXHOJIOTMM [JI1 MOHMTOPUHIA U
YOPABJIEHUS MPOLECCAMH, CTAHOBATCA HEOTBEMJIEMOW 4YacThIO COBPEMEHHBIX
He(dTerazoBbIX ornepanui.
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Oco0oe BHMMaHHUE B CTAaThe YIENSETCs TEKylleh cutyaluu B TypKkMeHUCTaHe, Te B
MOCJICAHUE TOJbl AKTMBHO BHEAPSAIOTCS MEpPEAOBbIE pPa3pabOTKU Ui TOBBIIICHUS
MPOU3BOJUTEIBHOCTY W yCTOMYMBOCTH HE(PTETra3oBbIX MECTOPOXKIACHHM. ITO
HaIlpaBJIEHUE HE TOJBKO MMOMOraeT yJIy4IIUTh SKOHOMUYECKHUE ITOKA3aTEIN CTPAHbI, HO
U CIIOCOOCTBYET 9KOJIOTUUECKON 0€30MaCHOCTH B Mpolecce J0OBIUU YTIEBOAOPOIOB.

2. CoBpeMeHHBbIE TEXHOJOTHH Pa3padoTKu HeQTera3oBbIX MeCTOPOKIEHU I
I'opusonTanbHOE OypeHue

['opuzoHTanpbHOE OypeHHe mpeacTaBisieT coOod oauH u3 Haubosee A(HPEKTHUBHBIX
METOJIOB JO0OBIUM YTJIEBOJOPOJIOB, OCOOCHHO i pa3pabOTKU MECTOPOXKICHUA,
KOTOPBIE PACIIONO0KEHBI B TPYAHOIOCTYITHBIX WU CIOKHBIX T€OJIOTUYECKUX YCIOBUSIX.
OTa TEXHOJOrus TMO3BOJSET OYypUTh CKBaXXMHBI HE TOJIBKO BEPTUKAIBHO, HO U
TOPU30HTAJIBHO, YTO 3HAYUTEIBHO YBEJIMYUBAET IUIONIAJb KOHTAKTA C PE3EPBYapoOM
YIJIEBOJOPOAOB M MOBBIIAET 3()(HEKTUBHOCTh 100bIYM. ['Opu3oHTanbHOE OypeHue
UJCATbHO TOAXOAUT JJII MECTOPOXKIACHUNH C HHU3KOM MNPOHUIIAEMOCTBIO WU
HEOJHOPOIHBIMHU TIIACTBIMH, TJI€ TPATUIIMOHHBIC BEPTHKAIBHBIC CKBAKHHBI MOTYT
OBIThH Hed () (PEKTUBHBI.
Oco0eHHOCTHIO TOPU3OHTAIBHOTO OYpEHUs SIBISIETCS BO3MOXXHOCTD MPOHUKHOBEHUS B
pa3iauyHble TOPU3OHTHl MECTOPOXKACHMS, YTO TMO3BOJIAET 3HAYUTENHHO YBEIHUUTH
W3BIICUCHHUE YIJIEBOJOPONOB. B pesynpTaTe 3HAYUTENBHO CHIDKACTCS UHMCIO
HEO0OXOMMBIX CKBaKHUH, YTO BEJIET K SKOHOMHUHU Ha OYPEHUU U COKPAILEHHUIO 3aTpaTt.

MHoroga3Hblii 3aKa4YMBAOIINH Mpouecce

MHoroga3Helii 3aKauMBaIOMIMI MPOLIECC BKJIIOYAECT MCHOJb30BAHUE PA3JIMUYHBIX
BEIIIECTB, TAKUX KaK BOJA, T'a3 WU XUMUUYECKUE PACTBOPHI, JIs 3aKa4KU B HE(DTSIHBIC U
ra3oBbI€ PE3epBYaphbl C IEJIbIO YBEIMYCHUS JABJICHUS W YIYUYIICHUS W3BJICUCHUS
VIIEBOJOPOAOB. 3aKauka BOJbl M Ta3a IOMOraeT NOJIEpKUBaTh HEOOXOAMMOE
JaBJICHUE B pe3epByapax, 4YTO CIIOCOOCTBYET BBITAJKMBAHUIO YTJIEBOJOPOJIOB Ha
nmoBepxHOCTh. OpHako MHOrogaszHas 3aKayka BBIXOJUT 3a PAMKH TPaJIUIMOHHBIX
METOJIOB, TMpejuiaras 3aKaykKy pa3JIMYHbIX XHMHUYECKHX BEIIECTB, YTO MOXKET
3HAUUTETHHO YIYUYIIUTh U3BJIEYEHUE YTIIEBOJIOPOIOB HA TTO3HUX CTATUAX pa3pabOTKU
MECTOPOKICHUH.

Mmuorodasusiii mporecc nmomoraet 3QpGeKTUBHEE UCIIOIH30BAThH OCTATOYHBIE PECYPCHI,
KOTOPBIE MOTYT OCTaBaThCs B pPe3epByapax Mocje NpUMEHEHUs CTaHAapTHBIX METOOB.
Hanpumep, 3akayka yrieKuciaoro raza MOXET YJIy4YllUTh BOCCTaHOBIEHHE HedTH 3a
CYET CHUKEHUSI BA3KOCTHU KUJKOCTH U MOBBIIICHUS €€ TPOHUIIAEMOCTH.

BTOpl/I‘IHbIe U TPETUYIHBIC METO/IbI U3BJICYCHUHA

BTopuuHnbie MeTOIBI U3BJICUEHHUS YTIIEBOIOPOAOB BKIIOYAIOT MPOIECC 3aKAYKH BOJIbI U
raza B pe3epByapbl I NOAACPKAHUS JABICHUA. ITH METOJbI MO3BOJISIIOT MOBBICUTH
KO3 GULIMEHT H3BJICUCHUS YIJIEBOJAOPOJOB C PE3EPBYapOB B TEUEHHE HaudaJIbHBIX
CTaJIUM IKCIUTyaTallH.
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OnHako ¢ TEUYEHMEM BPEMEHHU, KOTZIAa 3arachl YriI€BOAOPOJIOB HAUMHAKOT UCCAKATh,
3¢ (peKTHBHOE TPUMEHEHHE BTOPUYHBIX METOJOB CTAHOBUTCS HEBO3MOXKHBIM, U
TpedyeTcs BHEJPEHUE TPETUYHBIX METOJIOB.
TpeTnuHble METOABI U3BJICUCHHS, TAKUE KAK TEPMHUYECKOE BO3JICHUCTBUE, XUMUYECKAS
3aKauKa WA MHUKPOOPraHW3MBI, CTAHOBSTCS KPUTHYECKH BAXKHBIMU JUISI CTapbIX
MecTopoxkaeHuil. Hanpumep, TepmMudeckoe Bo3AeHCTBUE (HArpeB) MOMOTAET CHUZUTh
BSI3KOCTh He(TH, yaydiias €€ TEeKy4eCTh. XMUMHYECKHE METOJbI BKIIOUAIOT 3aKauKy
NoJIMA(OUPHBIX U TMOJUMEPHBIX PACTBOPOB, KOTOpPbIE TMOMOTAalOT  YIY4YIIUTh
BOCCTAaHOBJICHHE HE(PTH M raza M3 IUIOXO MPOHUIAEMBIX CJIOEB. DTH METOJbl 4acTO
UCIIOJIB3YIOT Ha MO3JHUX CTAIUSIX JKCILUTyaTallMd MECTOPOXKICHHM ISl W3BJICUEHUS
OCTaTOYHBIX YIJIEBOAOPOIOB.

HNunoBauuu B cpepe HHPOPMANMUOHHBIX TEXHOJOIMH U ABTOMATU3 AU U

Cdepa nHbOpMAITMOHHBIX TEXHOJIOTHH M aBTOMATH3allMM OKa3bIBa€T 3HAUUTEIIBHOE
BIUsiHUE Ha A(OPEKTUBHOCTH Ppa3pabOTKu  HE(DTEra3oBBIX  MECTOPOKICHHIA.
Hcnonb3oBaHrne YMHBIX TEXHOJIOTHM, TaKUX KaK CHCTEMbl MOHUTOPHHTA W aHAIM3a
JAHHBIX, TO3BOJISIET TOBBICUTH O€30MACHOCTh, MPOU3BOAUTEIBHOCTh W TOYHOCTH
MPOIIECCOB JOOBIYH.
WNHTenmnekTyanbHble CUCTEMbI, KOTOPbIE OCHOBaHBI Ha aJIrOPUTMaX HCKYCCTBEHHOIO
WHTEJUICKTa, MOTYT B pPEaJbHOM BpPEMEHH OTCIICKHUBATh PabOTy 000pyIOBaHUSA,
MPOTHO3WPOBATh TMOTEHIIMATIBHBIE TPOOJIEMBI ¥ ONTHMH3HUPOBATh BCE DTarlbl
pa3pabOTKN MECTOpOXKJACHH. BHeIpeHNEe aBTOMAaTU3UPOBAHHBIX CHCTEM YIIPABICHUS
Ha 0a3e MaMHHOTO OOYYCHHS MOMOTaeT MUHIUMH3HUPOBATh YEIOBEUYCCKUE OITHOKH, a
TaKkK€ CHU3UTH 3aTpaThl HAa OKCIUTyaTalldI0 W TEXHUYECKOe OOCTy)KHBaHHE.
Takke CTOUT OTMETHTH, YTO TEXHOJOTHUU ITU(POBBIX TBOWHHUKOB, KOTOPHIC CO3AIOT
BUPTyQJIbHBIE MOJCIA MECTOPOXKICHUN, MOTYT 3HAYUTEIHHO ITOBBICUTH TOYHOCTH
MpEACKa3aHUu W ONTUMHU3AIMI0 pabdOThl. ODTH CUCTEMbI MOTYT MOJEIHPOBATH
pa3IuYHbIC CIIEHAPUU Pa3pabOTKH, YTO MO3BOJIIET MPOBOAUTH 00JIE€ TOUHBIN aHATU3 U
npuHUMaTh  Oojiee  OOOCHOBAaHHBIE  pEIICHHWs B  TPOIECCe  DKCIUTyaTalluu
MECTOPOXKICHUM.

3. TypkMeHHCTaH U BHEJpeHHEe COBPEMEHHbIX TEXHOJIOTHI

TypkMeHUCTaH aKTUBHO BHEAPSET COBPEMEHHBIE TEXHOJIOTHH B CBOIO HE(PTEra30BYIO
oTpacib JJisi TOBBIMIEHUS A(G(OEKTUBHOCTH pa3pabOTKH  MECTOPOXKICHUU U
MUHHUMM3AIMY BO3JICHCTBUS HA OKpYkKarolyto cpeny. CTpaHa CTpeMUTCS K BHEIPEHUIO
WHHOBAIIMOHHBIX METOJIOB JOOBIYM M YINpaBIEHUs MpolleccaMu, 4ToObl 00eCTeunTh
0oJjiee yCTOWYMBOE UCTIOIB30BAaHNE CBOUX YTJIEBOJOPOIHBIX PECYPCOB.

MapunHcKoe MeCTOPOXK/IeHNe U NHHOBAIIMOHHBIE METO/IbI Pa3padoTKu

OanuM u3 KpynHeHmux oO0BbeKTOB B TypKMeHHCTaHe, aKTUBHO HCIOJIb3YIOLIUX
COBPEMEHHBIE TEXHOJIOTHH, ABJISIETCI MapUMHCKOE MECTOPOKICHUE.
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Ha 5ToM MecTOpOXAEHUU BHEAPEHBI NEPEIOBbIE TEXHOJIOIMU 3aKa4KHU Ia3a, KOTOPBIE
MOMOTAalOT MOAJEPKUBATh HEOOXOAMMOE JaBlieHHE B pe3epByapax, yIiydllas
KOA(G(GUIMEHT U3BICUYEHUS YTJIEBOAOPOJOB. ODTOT METOJA TMO3BOJSET HE TOJBKO
MOBBICUTH I(P(PEKTUBHOCTh JOOBIYM, HO M CHHU3UTH 3aTpaThl Ha JKCIUTyaTaIUIO
MECTOPOKICHHUS.

KpOMC TOro, Ha MapI/II/IHCKOM MCCTOPOXKACHHUHN IIPUMCHAIOTCA HHTCIUICKTYAJIBHBIC
CUCTCMBI IJI1 MOHHUTOPHUHT'A BCCX 3TAIIOB I[O6I>ILII/I. OTH CUCTEMBI HCIIOJIB3YIOT JaHHBIC C
CCHCOPOB N aBTOMATHUYCCKHUX YCTpOﬁCTB JJI1 OTCIIC)KUBAHUSA COCTOSHUA O60py,ZIOBaHI/UI,
MpCaOTBPAIICHUA aBapPII;'IHBIX CI/ITyaHI/Iﬁ Hn OITHMU3allNN1 pa60tmx IIpOLCCCOB.
Bﬂaronapﬂ TaKUM TCXHOJOTHUAM YAAJIOCh CYHICCTBCHHO IIOBBICHUTDH 0e3011acHOCTh U
HaIACKHOCTb pa60TBI Ha DTOM OOBEKTE.

IKOJIOrHYeCKHii MOHUTOPUHT U YCTOHYHUBOE Pa3BUTHE

B nocnennue roasl TypKMEHUCTaH TAaK)KE€ AKTUBHO BHEAPSIET BHICOKOTEXHOJIOTUYHBIC
pelIeHUsT IS MOHUTOPHMHIa JKOJOTHYECKOM CHUTyallMd B pailoHax J00bIud
YIIeBOAOpOAOB. I 3TOro MCHOJB3YIOTCSI COBPEMEHHBIE CUCTEMBI JUCTAHIMOHHOIO
30H/IMPOBAHUSI U CITyTHUKOBBIE TEXHOJIOTHM, KOTOPBIC TMO3BOJISIOT KOHTPOIUPOBATH
BBIOPOCHI 3arps3HSAIONIMX BEIIECTB, CJICAUTh 3a COCTOSIHUEM BOJHBIX PECYpCOB H
3eMHBIX AKocucTeM. C MOMOIIBI0 ATUX TEXHOJIOTUH HedTera3oBble KOMIIAHUU MOTYT
CBOEBPEMEHHO BBISBIISATH MOTCHIIMAIBHO OMACHBIC CUTYAllUU U IPUHUMATh MEPHI 110 X
YCTPAHEHUIO.

[IprmeHeHne TaKuX TEXHOJIOTMHA ITOMOTaeT MUHUMU3UPOBATh HETaTUBHOE BO3IACHCTBUE
Ha OKPYXAIOIIYI0 CPEly U FapaHTUPYET, YTO Mpoiiecc JOObIYM yTIEeBOAOPOIOB OyIEeT
COOTBETCTBOBAaTh COBPEMEHHBIM JKOJIOTMYECKUM CTaHAapraM. BHenpeHue 3Tux
pelieHnuid CrocoOCTBYET HE TOJIbKO TOBBIIMICHUIO YPOBHS 0€30MacHOCTH, HO U
yAy4YlIEHUI0  penytanuud  HedTerazoBbix  koMmanuii  TypkmeHucrana  Ha
MEXIYHApOIHOU apeHe.

PassutHne u Oyayuee texnoJsioruii B Typkmenucrane

TypkMeHnuctan m0poAOHKAET HHBECTHPOBATh B PAa3BUTHE HOBBIX TEXHOJIOTUW B
He(dTerazoBoil orpaciau. B Onwkaiimme rogpl MiaHUpYyeTCs JajibHEHIIee BHEAPEHUE
METOJIOB YMHOTO YIPABJICHUS MECTOPOKIACHHUSIMH, TaKUX KaK HCIOJIb30BaHUE
1IM(POBBIX TBOWHUKOB U TEXHOJIOTUN MCKYCCTBEHHOTO MHTEIUICKTA JJII ONTUMHU3AINU
MPOIECCOB JOOBUU. Takke OXHUAACTCS YBEIUYECHHE JOIH DKOJOTMYECKH YHCTBIX
TEXHOJIOTHI, HANpaBIEHHBIX HA CHW)KCHHE BBIOPOCOB YIJIEKHCIIOTO Traza M JIPYTHX
3arpsi3HuTeNel B atMocdepy.

C pa3BUTHEM HOBBIX TEXHOJIOTHI M MHHOBAIIMOHHBIX perieHuit TypkMeHucTan OyaeT
YKPEIUISITh CBOIO MO3ULHMI0 KaK OJWH W3 BEIYyLIMX WIPOKOB HAa MHUPOBOM PBIHKE
AHEPreTUYECKUX PECYPCOB, IPHU ITOM YJIYUIlIasi IKOJTOTMYECKYIO CUTYAIUIO U TTOBBIIIAS
YCTOMYMBOCTbH CBOEH He()TEra30BOM OTPACIIH.
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4. IlpenMyniecTBa COBPEMEHHBIX TEXHOJIOTHi Pa3padoTKU MeCTOPOKACHU I
YBeanuenue ko3pdunuenTa usBjaedyeHus yrieBoa0poaoB

Hcnonb3oBaHue COBPCMCHHBIX TEXHOJOTUM II03BOJISIET 3HAYUTEIIBHO YBCIINYUTD
KOC—)(I)(i)I/IHI/IGHT HU3BJICYCHHUA YIITICBOJOPOA0B, UYTO 0COOCHHO Ba)KHO Ha IIO3JHHUX CTaduAX
p8,3pa6OTKI/I M€CTOpO)KI[€HPIﬁ. BHC,ZIpeHI/IG HOBBIX MCTOAOB 3aKa4KM M XHMHYCCKHX
BOSIIGI\(JICTBI/II‘;I ITO3BOJIACT 3(1)(1)CKTI/IBHO HCIIOJB30BaTh OCTABIINCCH 3allacChl.

CHuKeHMe 3aTPAT U NOBBIIICHUE 0€30IACHOCTH

ABTOMAaTH3alMss W HCIOJb30BAHWE YMHBIX TEXHOJIOTMM JUII MOHHUTOPHMHIAa U
yIpaBJIEHUs MpolieccaMy pa3pabOTKU MOMOTal0T CHU3UTH ONEPALMOHHBIE PACXObl U
HOBBICUTh  Oe3omacHOCTb. COBpEMEHHBIE CHCTEMbl  YNPABICHUS  [O3BOJISIIOT
ONITUMHU3HUPOBATH PA0OTY 000PYAOBaHUS U IPEICKA3bIBATH MOTCHIIMATLHBIC aBapUIHbIC
CUTYyalUU.

IKoJOornyeckas 0e30MacHoOCTh

IIpyumMeHeHUE BBICOKOTEXHOJIOTHUYHBIX PEIICHUH IIOMOraeT CHHU3UTh HETaTUBHOE
BO3JICHCTBHE Ha DJKOJOrMi0o. B  YacTHOCTH, HCIIOJL30BAaHHUE CHCTEM  JIJIsd
MPEOTBPAICHUS YTEYEK M KOHTPOJS 3a COCTOSHHUEM PE3€PBYapOB IMO3BOJISIET
3HAYUTEJIbHO YMEHBIIIUTH 3arpsi3HEHUE OKPYKAIOIICH Cpebl.

5. 3akaouenue

CoBpeMEHHbBIE TEXHOJIOTMH pPa3pabOTKU He(TEra3oBbIX MECTOPOXKIECHUN HIParoT
KJIFOUYEBYIO POJIb B MOBBIMICHUH 3PPEKTUBHOCTH 100BIYU YIIEBOAOPOAOB, CHHKEHUU
3aTpar M yJIy4IIEHUU SKOJIOTHYECKOW Oe30macHOCTH. BHeapeHue Takux TEXHOJOTHM,
KaK TOpU3OHTalIbHOE OypeHue, MHoOrodasHas 3aKauka, BTOPUYHBIE W TPETUYHbBIC
METO/bl M3BJICUEHUS, a TAKXK€ HMCIOJIb30BaHWE MH(POPMALMOHHBIX TEXHOJOTHH st
MOHUTOPUHIAa W YHOPABJICHHUS MPOLIECCAMH, OTKPBIBAET HOBBIE TOPU3OHTHI IS
He(TerazoBblX KOMIIAHUW 1O BceMy MHpPY. TypKMEHHCTaH, aKTUBHO BHEIpss 3TU
WHHOBALIMHY, JEMOHCTPUPYET NPUMEDP YCHEIUIHOW MHTErPALMH BBICOKHX TEXHOJIOTMH B
CBOIO He(TerazoByl0 OTpacib, 4YTO CIOCOOCTBYET YCTOMYMBOMY pAa3BUTHIO MU
MUHHAMH3ALUU SKOJIOTMYECKOr0 BO3JIEHCTBUSA Ha IPUPOJHBIE PECYPCHI CTPAHBI.
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Abstract

The increasing demand for energy-efficient and multifunctional devices in modern
homes and businesses has led to the proposal of an air conditioner-boiler device. This
device aims to combine the functions of both air conditioning and heating in a single
unit, improving energy efficiency, reducing costs, and saving space. This paper presents
the justification for the development of such a hybrid device, analyzing its potential
benefits, technological challenges, and future applications. The device is expected to
offer both cooling and heating functionalities, with an innovative system design that
optimizes energy usage. The paper also discusses the environmental impact, economic
considerations, and potential market demand for such a product.

Keywords: Air conditioner, boiler, multifunctional device, energy efficiency, hybrid
system, heating, cooling, environmental impact, economic benefits, technological
innovation.

1. Introduction

As global energy consumption rises, the demand for devices that optimize energy usage
and reduce environmental impact becomes more urgent. In this context, the air
conditioner-boiler device emerges as a promising solution. This hybrid device combines
the functions of a traditional air conditioner and boiler, allowing users to benefit from
both heating and cooling in a single, space-saving unit. The justification for developing
this device lies in its potential to improve energy efficiency, reduce carbon emissions,
and offer a cost-effective solution for residential and commercial use.

2. Technological Basis for Development

The core technology behind the air conditioner-boiler device involves integrating
advanced thermodynamic principles from both heating and cooling systems. Modern
heat pumps and refrigeration technologies enable the device to perform both functions
efficiently.
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Heat pumps, which work by transferring heat from one location to another using
refrigerants, are central to the hybrid system's ability to provide both heating and
cooling. In cooling mode, the heat pump absorbs heat from the indoor air and releases it
outdoors, while in heating mode, it reverses this process to extract heat from the outdoor
air or ground and transfer it indoors. This dual functionality allows the device to operate
year-round, adapting to seasonal climate changes.

The design of the unit must incorporate features that allow seamless switching between
cooling and heating modes, while maintaining optimal performance in both functions.
This requires sophisticated control systems and sensors that detect the current
environmental conditions and adjust the system's operation accordingly. The unit’s
smart control mechanism is designed to automatically select the most efficient mode of
operation, either for cooling or heating, based on user preferences and outdoor weather
conditions. This adaptability ensures that the device operates efficiently, regardless of
the season.

The air conditioning system utilizes refrigerants to absorb and dissipate heat in the
cooling cycle, while the boiler component plays a critical role in the heating function.
The boiler is designed to generate heat either through electricity, natural gas, or
renewable energy sources such as solar or geothermal energy. When the system operates
In heating mode, the boiler activates, providing hot water or air to warm the indoor
environment. The integration of multiple heating sources allows for flexibility and
adaptability in different energy markets and geographical locations, as some regions
may have more access to one energy source over another.

Furthermore, the design of the unit incorporates energy-saving technologies such as
variable-speed compressors and heat exchangers to maximize efficiency. By adjusting
the compressor speed based on real-time demand, the system reduces energy
consumption during both cooling and heating modes. In addition, the advanced heat
exchange process ensures that the heat transfer is optimized, minimizing energy loss and
improving the overall performance of the device.

One of the key technological challenges in developing the air conditioner-boiler device
is ensuring the efficient operation of both systems simultaneously while minimizing
energy waste. This involves optimizing the size and configuration of the components,
such as the compressor, evaporator, and condenser, to ensure that the system can handle
both functions without compromising efficiency. Moreover, the integration of smart
sensors and predictive algorithms is essential for real-time monitoring and adjustment
of system parameters to maintain the balance between energy usage and comfort.

3. Energy Efficiency and Environmental Impact

One of the main justifications for the development of this hybrid system is its potential
to significantly reduce energy consumption. Traditional heating and cooling systems
operate separately, often leading to inefficiencies in terms of energy use and space
utilization. These systems typically require distinct units for each function, resulting in

higher energy demand, increased operational costs, and the need for more maintenance.
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A single device that combines both heating and cooling functions can reduce the overall
energy demand by optimizing heat transfer between the indoor and outdoor
environments and minimizing wasted energy. This dual-purpose design allows for better
energy management, reducing the need for separate heating and cooling infrastructure
and offering users a more streamlined, energy-efficient solution.

The hybrid air conditioner-boiler device incorporates state-of-the-art technologies to
ensure that it operates at peak efficiency throughout its lifecycle. For example, the
system’s heat pump technology enables it to transfer heat effectively, allowing the
device to maintain the desired indoor temperature while using minimal energy. The heat
pump’s efficiency is further enhanced by variable-speed compressors, which adjust the
system’s output in response to real-time demand. This ensures that the device only uses
the necessary amount of energy to achieve the required temperature, further reducing
energy consumption compared to traditional systems that run at full capacity regardless
of the actual need.

Additionally, the use of energy-efficient components and advanced insulation in the
device helps to lower the energy required for both heating and cooling. The improved
insulation minimizes heat loss or gain, ensuring that the energy used to heat or cool the
space is not wasted. This design innovation contributes to the overall efficiency of the
device and its ability to maintain optimal indoor comfort without overburdening the
energy grid.

The environmental impact of the hybrid system is also a key factor in its development.
By using environmentally friendly refrigerants with low global warming potential
(GWP), the device helps to reduce the emission of harmful gases into the atmosphere.
Modern refrigerants, such as R-32 or natural refrigerants like CO2, have significantly
lower environmental impact compared to traditional refrigerants like R-22 or R-410A,
which are more harmful to the ozone layer and contribute to climate change. The
adoption of these green refrigerants ensures that the air conditioner-boiler device is in
line with global efforts to reduce harmful emissions and protect the environment.

The integration of renewable energy sources in the boiler system further enhances the
device's sustainability. By utilizing solar panels, wind energy, or geothermal heat in
combination with the heating function, the hybrid system reduces reliance on
conventional, carbon-intensive energy sources. In regions with abundant renewable
energy resources, the device can operate entirely on clean energy, further lowering its
carbon footprint. This makes the hybrid system an ideal solution for homeowners and
businesses looking to reduce their environmental impact and contribute to the global
transition towards sustainable energy practices.

Moreover, the overall reduction in energy consumption and environmental impact
makes the air conditioner-boiler device an attractive option for customers seeking to
lower their energy bills while also meeting environmental standards.
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The device’s ability to deliver efficient heating and cooling throughout the year, without
the need for separate systems, offers a unique advantage in terms of both cost savings
and environmental responsibility. By integrating energy-efficient technologies and
renewable energy options, this hybrid device represents a forward-thinking approach to
sustainable building and residential energy solutions.

4. Economic Benefits

The air conditioner-boiler device offers several significant economic advantages,
making it an attractive solution for both residential and commercial applications. One of
the primary economic benefits is the reduction in initial costs compared to purchasing
and installing separate heating and cooling systems. Traditional setups require the
installation of distinct units for air conditioning and heating, each with its own
installation, maintenance, and operational costs. With the hybrid air conditioner-boiler
device, these separate functions are combined into one unit, streamlining the installation
process and reducing the associated expenses.

The integrated system eliminates the need for two separate installations, which can be
both time-consuming and expensive. By using a single device for both functions,
homeowners and businesses can save significantly on upfront costs. This combination
of heating and cooling also reduces the labor required for installation, as well as the need
for additional infrastructure to accommodate two systems. This aspect of cost savings
can be particularly advantageous for people in regions with high installation labor costs.

In addition to the savings on installation, the air conditioner-boiler device offers long-
term cost savings due to its energy efficiency. Traditional heating and cooling systems
can lead to high utility bills due to their lower efficiency and higher energy consumption.
The hybrid system, however, optimizes energy use by efficiently switching between
heating and cooling modes and minimizing energy waste. This efficiency translates into
lower energy consumption, which directly reduces utility bills over the long term.
Customers can expect to recoup their initial investment through the ongoing reduction
in operating costs, making the hybrid device a financially sound choice.

The compact design of the unit further enhances its economic benefits. By combining
two separate functions into one unit, the system requires less space than traditional
setups, which often require bulky air conditioning and heating equipment. This
reduction in space requirements is especially valuable in urban environments where
space is at a premium. The smaller footprint of the unit also results in lower equipment
costs, as fewer materials are required to manufacture the system.

Moreover, the combined nature of the air conditioner-boiler device can result in fewer
service visits and lower maintenance costs. With a single unit to maintain, users will
experience reduced maintenance overhead compared to managing two separate systems.
Routine maintenance is simplified, as the hybrid system consolidates components such
as filters, compressors, and electrical systems, which are shared between both the
heating and cooling functions.
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The fewer components that need to be serviced and the ease of accessing them mean
that repair and maintenance costs can be significantly lower over the life of the system.

The energy-efficient operation of the device also reduces wear and tear on the system,
potentially extending its lifespan. A more durable system translates to fewer
replacements and repairs over time, providing further economic advantages.
Additionally, some regions may offer incentives or rebates for the use of energy-efficient
or environmentally friendly technologies, providing potential financial benefits for those
who invest in the hybrid system.

For businesses and commercial properties, the device can also offer savings on heating
and cooling equipment for multiple rooms or spaces. Rather than purchasing separate
systems for each area, a central air conditioner-boiler unit can service multiple zones,
offering temperature control across an entire building with improved efficiency. This
feature can lead to significant savings in both equipment costs and operational expenses
for commercial enterprises looking to reduce overhead costs.

Overall, the air conditioner-boiler device represents a cost-effective, energy-efficient
solution that provides both short-term and long-term economic benefits. By
consolidating the functions of heating and cooling into a single, compact system, users
can save on installation, maintenance, space, and energy costs while contributing to a
more sustainable and economically viable approach to climate control.

5. Market Demand and Applications

The demand for multifunctional and space-saving devices is growing in both residential
and commercial markets. In regions with extreme temperatures, such as cold winters
and hot summers, the air conditioner-boiler device offers a versatile and practical
solution. In addition, the increasing trend of eco-conscious consumers and businesses
looking for energy-efficient solutions makes this device highly attractive. The potential
applications of the device range from residential homes to office buildings, hotels, and
even industrial settings, where space and energy optimization are critical.

6. Challenges and Technological Considerations

While the air conditioner-boiler device presents numerous benefits, there are several
challenges to address in its development. Ensuring efficient performance in both cooling
and heating modes requires careful design and integration of heat exchange systems,
compressors, and control units. The device must also be capable of maintaining
consistent performance in different environmental conditions, ensuring reliability and
durability over time. Furthermore, regulatory standards for energy efficiency and
environmental impact must be considered during the design and production phases.
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7. Conclusion

The development of an air conditioner-boiler device represents an innovative step
forward in addressing the growing demand for energy-efficient, multifunctional
systems. By combining the functions of air conditioning and heating in a single unit, this
hybrid system offers significant advantages in terms of energy savings, cost reduction,
and space optimization. Although challenges remain in the design and implementation
phases, the potential benefits of such a device justify further research and development.
With the increasing focus on sustainability and energy efficiency, the air conditioner-
boiler device has the potential to revolutionize the way we manage indoor climate
control.
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AHHOTAIIUSA

HetipounTtepdeiicol, niam Mo3roBeie MHTEP(EHCH, PEACTABISIIOT COOON TEXHOJIOTHH,
KOTOpBIC ITO3BOJISIFOT YEJIOBEKY B3aMMOJECHCTBOBATH C KOMIBIOTEpPAMH WU JIPYTUMU
YCTPOMCTBAMHU C UCIIOJIb30BAHUEM CUTHAJIOB I'OJIOBHOTO MO3ra. B cTtaTbe paccCMOTpeHbI
KJIIOUEBBIC JOCTIKEHUS B 00JacTH HEUpOMHTEp(PECOB, OCHOBHBIC MOIXOIBI K HX
pa3paboTKe, a TakKe NEPCHEKTUBBI MPUMEHEHHS JTUX TEXHOJIOTMH B MEIUIIMHE,
pobGoToTexHuke u Ipyrux chepax. Ocoboe BHUMAHUE YIETICHO BBI30BaM, CBSI3aHHBIM C
TOYHOCTBIO CYMTHIBAHHS MO3TOBBIX CUTHAJIOB, 0€30MaCHOCTHIO JAHHBIX U 3TUYECKUMHU
aCNeKTaMH UCTIOJIb30BaHUsI HEUPOUHTEP(PEICOB.

KuroueBbie cioBa: HelipouHTep@elchl, MO3TOBbIE CHUTHAJIbI, B3aUMOJECHCTBUE C
YCTpONCTBAMHU, HEUPOHAYKA, METUIIMHCKUE TEXHOJIOTUH, STHUYECKHUE MPOOIJIEMBI.

1. BBenenue

HelipounTtepdeiicbl mpeacTaBisitoT cOOOW HHHOBAalIMOHHBIE CHUCTEMBI, KOTOpPBIE
ITO3BOJISIIOT HAIIPSIMYIO CYUTHIBATh M HHTEPIPETUPOBATH CUTHAJIBI TOJIOBHOTO MO3Ta JUIS
YOPABJIICHUS] BHEIIHMMH YCTPOMCTBAMHU. OTH TEXHOJOTMH HAXOAIT NPUMEHEHHUE B
pa3iauuHbIX 0O0JacTsIX, BKIOYas MEAUIMHY, a TakkKe B cdepe pa3BiedyeHUU U
BUPTyaJIbHOW pealbHOCTH. Pa3BuTne HeWpoumHTEp(PECOB OTKpPHIBAET HOBBIC
BO3MOXXHOCTH I JIeYeHHs] 3a00JIeBaHUM, YIYyULICHUS KauecTBa XKU3HU JIIOJEH C
OTPAaHUYECHHBIMHM BO3MOKHOCTSIMU U CO3JaHUsI BBICOKOTEXHOJIOTMYHBIX YCTPOUCTB IS
B3aUMOJICUCTBUS C KOMIIBIOTEpAMU U POOOTAMH.
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2. OcHOBHbBIE MOAXO0BI K pa3padoTKe HeilpouHTeppeiicoB
daexrpornuedanorpapus (331

OnextposHuedanorpadpus (33°) — 3To 0AMH U3 caMbIX paclpoCTpaHEHHBIX METO/IOB,
UCIIOJIB3YEMBIX JUISl PErMCTPallMd  JJIEKTPUYECKOW aKTHBHOCTH Mo3ra. O9OI'-
HeilpouHTepgeiicel MOryT OBITh HCHOJb30BaHbl IS YIPABIEHUS Pa3IUYHBIMU
YCTpOICTBaMH, TAKMMH KaK SK30CKENEThl MM UHTEPEIChl BUPTYaTIbHONU PEAIbHOCTH.
OnHako TOYHOCTh TAKMX YCTPOMCTB OrpaHMYE€Ha H3-3a HU3KOM MPOCTPaHCTBEHHOU
paspematonieit cnocooHoctu 231,

Mosroso-komnbsoTepubii nuuTepdeiic (MKH)

MKMW npencrasnser coboii 0Oosiee CIOKHYIO TEXHOJOTHIO, KOTOpas MO3BOJIET
nepeaBaTh MO3TOBbIE CUTHAJBI HETIOCPEICTBEHHO Ha KOMITBIOTEP ISl UX 00pabOTKH.
B ormmmuue ot 931", MKU ncnones3yeTr 0ojiee TOUHBIE METOJIBI CYUTHIBAHUS MO3TOBBIX
CUTHAJIOB, TaKW€ KaK (DYHKIIMOHAJIbHAsI MarHUTHO-pe30HaHCcHast Tomorpadus (GMPT)
VI UMIUIAHTUPYEMBIE 3JEKTPOJbl. DTO MO3BOJISET JOCTUYb BBICOKOM TOYHOCTH U
KauecTBa CUTHAaJA.

HeiliponporesupoBanue

HeliponpoTe3nupoBanue BKJIIOYaeT B €€0S TEXHOJOTHUU, KOTOPbIE HCIONb3YIOT
HelpouHTEep(dENChl 111 BOCCTAHOBJICHHS YTPAYEHHBIX (DYHKIIMI, HAIIpUMED, B CIydyae
rnapanuya Wi aMnyranuu. lIpumeHeHne HEMpONpOTE30B B MEIMIMHE AAET
BO3MOKHOCTh JIIOJSIM BOCCTAaHAaBIIMBATh YTPAu€HHbIC JIBUTaTelIbHblE (PYHKIUU U
3HAYUTENBHO YJIy4dIlllaTh KA4€CTBO KU3HU.

3. IIpumeHenue HelipouHTepdeiicoB B MeAULIMHE
JleueHue napaJjimya v HelipoJgereHePaATUBHbBIX 3200J1eBAHNH

HeiiponnTtepdeiickl mpeacTaBIssiOT OTPOMHBIN MTOTEHIMAI JIJIs JIeUeHUs 3a00JICBaHMMA
HEPBHOM CHUCTEMbI, TAaKMX KaK TMapajuud M HeWpoJereHepaTHUBHbIC 3a00JeBaHUs
(6onesnp Anbureiimepa, [lapkuncona). C moMoIIb0 HEHPONPOTE3UPOBAHKUS MOXKHO
BOCCTAHOBUTbH CBSI3b MEXIY HEPBHOM CHUCTEMOW M BHEIIHUMHU YCTPOWCTBAMH, YTO
MO3BOJISIET JIIOASM C TIOBPEKICHUSMU HEPBHOM CHUCTEMbI BOCCTAHOBUTH YTPAUYCHHBIC
GbyHKIMH, HATPUMEP, BOCCTAHOBUTD CITIOCOOHOCTH JIBUTATHCS.

KonTpoJb 32 cocToOsiHUEM NMAIMEHTOB

Cucrempl HelpouHTEep(hEHCOB MOTYT HCIOJB30BAThCS MJII MOHUTOPHUHTA MO3TOBOM
AKTUBHOCTH B PEAILHOM BPEMEHHU. ITO MO3BOJISIET BpayaM OTCJIEKHUBATh U3MECHEHUS B
COCTOSIHUM TIAIIMEHTOB C HEPBHBIMU 3a00JIEBaHUSMH U TMPOBOJUTH CBOCBPEMEHHOE
BMeNIaTeIbCcTBO. KpoMe TOro, Takue CHCTEMBbI MOTYT OBITh MCIOJIb30BaHbI IS
pa3pabOTKN MHANBUAYATHHBIX TEPANIEBTUYECKUX TTPOTPAMM.
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Peadonauranusa

Hcnonp3oBanne HeWpouHTep(ecoB as peabuauTaluy MOcie MHCYIBTOB M APYTUX
HEHPOJOTHUECKUX HAPYIICHHH TO3BOJSIET YCKOPUTH BOCCTAaHOBIEHUE (YHKIIUU
JBUTATENIbHBIX HABBIKOB. Takue CHCTEMBI MOMOTalOT MAaI[MeHTaM BOCCTaHABIIMBAThH
JABUTaTeNIbHbIE CHOCOOHOCTM M 00y4aThb MO3T HOBBIM IIATTEPHAM IIOBEJACHHUS C
MTOMOILIBIO OOPaTHOM CBSI3U.

4. ITpo0OJieMbl U BBI3OBBI HeliponHTep(eiicoB
To4HOCTH U HAAEKHOCTL CUTHAJIOB

OpnHoit U3 KITI0YEBBIX MPOoOIeM HeHpoUHTEp(ENCOB SBISAETCS TOYHOCTh CUMTHIBAHUS
CUTHAJIOB Mo3ra. HecMoTpsi Ha 3HauuTelIbHBIE yCHEXW B 00JIACTU HEHPOHAYKH,
CYILLECTBYIOIIE TEXHOJIOTUH €€ HE TOCTUTIIN YPOBHS, TP KOTOPOM MOXHO OBLIO ObI
MOJIHOCTBIO U 0€30IMO0YHO HHTEPIIPETUPOBATH CUTHAIIBI MO3Ta B peajlbHOM BPEMEHHU.

ITHYECKHE U IMPaBOBLIC BOIIPOCHI

Hcnonb3oBanne HeWpouHTEp(ECcOoB MOJHMMAET BaKHBIE STUYECKUE M MPABOBBIC
Bompockl. Hampumep, CyllecTByeT pPHUCK HCIOJIb30BaHUs HEHpoUHTEPPEHCcOoB s
MAHUIYJSIIUA C MBICIISIMA WIJIA KOHTPOJISL HAaJ JIMYHOCTBIO YelioBEKa. Bo3HUKaer
HEOOXOJIMMOCTh CO3/IaHUsl 3aKOHOAATEIBHBIX HOPM, PETYIUPYIONIUX HCIOJIb30BAHUE
JAHHBIX O MO3TOBOM aKTUBHOCTH, @ TAKXKE 3alIUThI IUYHOU UHPOPMAIIUH.

Be3onacHocTs JaHHBIX

CuuThIBaHUE MO3TOBBIX CUTHAJIOB COIPSKEHO C BBICOKOW CTENEHBIO PHUCKA YyTEUEK
auyHoM wuH@opMauuu. Pa3paboTka METOJOB 3allUThl JIAaHHBIX, [OJYYAaE€MbIX C
HelpouHTep(deiicoB, CTAHOBUTCS BaXKHOW 3amayedl s oOecredeHus: 0€30MacHOCTH
II0JIb30BATEIIECH.

5. IlepcniekTUBBI pa3BUTHS TEXHOJOIMH HeMpOUHTEpPdeiicoB

C pa3BuTHEeM HEHPOHAYK W TEXHOJIOTMH OOpaOOTKM [aHHBIX HeWpoHHTEp(dENChl
MPOJIOJKAT COBEpPIIEHCTBOBAaThCs. Okupaercs, 4Yro B OyaymeM OHM OyayT
UCIIOJIb30BAThCS HE TOJIBKO B MEIUIMHCKHUX LIETSAX, HO U B 00JACTU UCKYCCTBEHHOIO
MHTEJUIEKTa, pOOOTOB U BUPTyalbHOW peaidbHOCTH. IIporHosupyercsi, 4TO
HelpouHTepdechl CMOTYT CTaThb OCHOBOM MJiS HOBBIX (POPM B3aMMOJCHCTBUS C
YCTPOMCTBAMM M CO3/IaHUS TMOPUIHBIX YEIOBEUECKO-KOMIBIOTEPHBIX CUCTEM.

6. 3akiaouenue

TexHonoruu HelpouHTEPPEHCOB NMPEACTABISAIOT COOOM MEPCIEKTUBHOE HAPABIICHUE B
Hayke U MenuurHe. OHU OTKPBIBAIOT HOBbIE BO3MOKHOCTH JIJIS1 JIeUEeHHUsI 3a00JI€BaAHUIA,
BOCCTaHOBJICHUS YTPAUCHHBIX QYHKUUN U yJIyUIIEHUS KaueCcTBa KU3HU JIIOACH.
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OpHako CyleCTBYeT MHOXKECTBO BBI30BOB, CBSI3AHHBIX C TOYHOCTBIO CUHUTHIBAHUSA
MO3TOBBIX CHTHAJIOB, 3THYECKHUMH TMpoOieMaMu U 0e30MacHOCThIO JaHHBIX. C
pa3BUTHEM TEXHOJIOTUH U YIy4IIEHHEM 3aKOHOJATeNbCTBA, HEHpOUHTEpEnCchl OyayT
IPOAOJKATh Pa3BUBATHCS, OTKPBIBasi HOBbIE TOPU30HTHI JJI1 HAYKH U OOILECTBA.
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Abstract

Language is a dynamic entity that continuously evolves to accommodate changes in
society, technology, and culture. One of the primary indicators of linguistic evolution
Is the emergence of neologisms—new words, phrases, or expressions that enter the
lexicon. Neologisms reflect societal trends, technological advancements, and shifting
cultural perspectives. This article explores neologism in modern English by defining
its nature, identifying its sources, and analyzing its impact on communication. The
study also examines the role of media, internet culture, and globalization in shaping
the development of new words.

Keywords: Neologism, lexical innovation, language evolution, English vocabulary,
social media, technology, globalization.

Introduction

Language is a living entity that changes over time, influenced by various social,
technological, and cultural factors. The emergence of new words, known as neologisms,
is an essential aspect of linguistic evolution. Neologisms reflect contemporary societal
shifts and are often introduced through media, technological advancements, and cultural
phenomena. The proliferation of digital communication and social media has
accelerated the spread of neologisms, making them an integral part of modern English.
Understanding the nature, sources, and effects of neologisms helps linguists, educators,
and language enthusiasts comprehend how English adapts to new realities. This article
delves into the phenomenon of neologism in modern English, examining its formation,
sources, and implications for communication.

1. Definition and Characteristics of Neologism

Neologism refers to a newly coined word or expression that may gain widespread
acceptance over time. It can emerge in response to technological advancements, social
changes, or creative linguistic innovation. Some neologisms become permanent fixtures

in the language, while others fade away. Characteristics of neologisms include:
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Novelty: The word is newly created or has acquired a new meaning.

Usage: It gains recognition among a specific group of people before reaching
mainstream acceptance.

Potential permanence: Some neologisms become part of standard vocabulary, while
others remain temporary trends.

2. Sources of Neologisms

Neologisms arise from various sources, reflecting the dynamic nature of language. Some
of the primary sources include:

a) Technological and Scientific Innovations

With the rapid advancement of technology, new words emerge to describe innovations.
Examples include:

Smartphone (a combination of "smart™ and “phone™)

Blockchain (a decentralized digital ledger system)

Cryptocurrency (a digital currency based on cryptographic principles)
b) Social Media and Internet Culture

The internet has significantly contributed to neologism formation. Many terms originate
from digital communication platforms. Examples include:

Selfie (a self-portrait photograph taken with a smartphone)

Hashtag (a keyword or phrase preceded by the "#" symbol used on social media)
Viral (used to describe content that spreads rapidly online)

¢) Popular Culture and Entertainment

The entertainment industry, including music, movies, and television, introduces new
words that become widely adopted. Examples include:

Binge-watch (watching multiple episodes of a TV show in one sitting)

Stan (a combination of "stalker" and "fan," referring to an obsessed admirer)

Ship (short for "relationship," used to express support for fictional or real couples)
d) Borrowing from Other Languages

English has historically borrowed words from various languages, and this trend
continues. Examples include:

Dé¢ja vu (French, meaning "already seen")
Karaoke (Japanese, meaning "empty orchestra")

Guru (Sanskrit, meaning "teacher™ or "expert™)
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3. The Role of Media in the Spread of Neologisms

Traditional and digital media play a crucial role in popularizing new words. Television,
news articles, and social media platforms accelerate the adoption of neologisms. For
instance, late-night talk shows and online influencers frequently introduce or popularize
new expressions. Memes and online trends also contribute to the widespread usage of
neologisms, making them recognizable across different demographics.

4. The Impact of Neologisms on Communication

Neologisms enrich the English language by providing new ways to express
contemporary experiences. However, their rapid emergence can create communication
challenges, particularly for non-native speakers and older generations. The impact of
neologisms includes:

Enhanced Expression: New words allow for precise communication of modern
concepts.

Generational and Cultural Divide: Younger generations often adopt neologisms faster
than older individuals, leading to gaps in understanding.

Lexical Adaptability: The English language remains flexible, incorporating neologisms
while retaining traditional vocabulary.

5. The Future of Neologisms in English

As technology, culture, and society continue to evolve, the English language will keep
adapting. Future neologisms will likely emerge from advancements in artificial
intelligence, environmental movements, and space exploration. Additionally, the
influence of globalization will introduce more borrowed words into English, further
diversifying its lexicon.

Conclusion

Neologisms are an essential part of language evolution, reflecting technological,
cultural, and social changes. They emerge from various sources, including technology,
internet culture, politics, and media, shaping modern communication. While some
neologisms become permanent additions to the English language, others fade over time.
The rise of digital communication has accelerated the spread of new words, making them
more prevalent in daily interactions. Understanding neologisms helps linguists,
educators, and language users navigate the ever-changing linguistic landscape. As
society continues to innovate, so will the English language, ensuring its adaptability and
richness for future generations.
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AEHb HOBEJbI U EI'O 3HAYEHUE U151 TYPKMEHUCTAHA: IIAMATD O
BEJIMKOU OTEYECTBEHHOU BOUHE

Opa3soB Opasmyxammer

[Ipenonasarens, TypKMEHCKHI TOCYJapCTBEHHBIN HHCTUTYT (PU3UUECKON KYJIbTYpPhI U
criopra

r. Amxaban TypkMeHucTaHn

Myxammenos CyJieiiman

[Ipenonasatens, TypKMEHCKHI rOCYJapCTBEHHBIN HHCTUTYT (PU3UYECKON KYJIbTYpPhI U
criopra

r. Amxaban TypkMeHucCTaH

AHHOTAIIUA

B cratee paccmarpuBaercs 3Hauenue JlHs IloOGenbr mms TypkMeHucTaHa, BKIand
TYPKMEHCKHX cojiaT B nmodeay B Bemmkoit OTeuecTBEeHHOH BOWHE, a TaKKe MEpHI,
NpEeATPUHUMAEMBIE COBPEMEHHBIM T'OCYJAPCTBOM ISl COXPAHEHUS MAMATH O IeposX
BoMHBI. Oco00e BHUMaHUE YAeIAeTC KYJIbTYPHBIM U 00pa30BaTeIbHBIM HHUITUATHBAM,
HAIIPaBJICHHBIM HA BOCIIUTAHUE NMATPUOTHU3MA CPEAU MOJIOJICKH U YBEKOBCUHMBAHUE
IMaMSITH ITIOTHOIINX BOMHOB.

KuarwueBsble cioBa: [lens [1o6eanr, Typkmenuctan, Benvkas OTeuecTBeHHas BOiTHa,
MaMsTh, T€POU, TATPUOTU3M, COXPAHEHUE UCTOPUHU, KYJIbTYPHOE HACIIEAME.
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1. Bkaax Typkmenuncrana B Bemukyo OTedecTBeHHYI0 BOMHY

Benukas OtedecTBeHHasi BOHA CTaia OJHOM M3 CaMBIX TPArMYHBIX U CyIbOOHOCHBIX
cTpanul, MupoBol uctopuu. Jmsg TypkmeHucTaHa 3TOT nepuoJ ObUl BpEeMEHEM
repousMa, My>KeCTBa M CaMOOTBEPKEHHOCTH. bynyum yactero Coerckoro Corosza,
TypkMeHucTaH akTMBHO BKJIIOUWICS B OOppOy C (amm3mMoM, IpoAEeMOHCTPUPOBAB
CBOIO PELIMMOCTb U CTOMKOCTb.

Toicsun TypKMEHCKMX MYXXYHH OBUIM MOOWMIM30BaHbI B apMHIO U OTIPABIICHBI Ha
¢bpoHT. MHOTHE W3 HUX CTalM YYaCTHUKAMH KPYMHEHIIUX CpaXCHHH, TaKMX Kak
CranuHrpaackas Outsa, ocBoOOXKI€HHE Y KpauHbl, benopyccuu u Ipyrux TeppuTOpui.
OCO0EHHO CTOUT OTMETHUTH y4acTHE TYpPKMEHCKHUX COjaaT B o0opoHe CranuHrpana,
KOTOPBIM CTaj CHUMBOJIOM MY’)KECTBA M HENOKOPEHHOCTH. TypKMEHCKME IHBU3HU
CBHITPAJ BAXHYIO POJIb B KOHTPHACTYIIJICHUH, MPOPBIBE OOOPOHBI M HACTYIICHUU Ha
dammcTcKkue Mo3uiu, HeCs OTPOMHBIE TIOTEPHU, HO HE CIaBasICA.

Taxke CTOUT yIIOMSAHYTh y4acTHE TYPKMEHCKUX BOCHHBIX B CPAKEHUAX HA BocToyHOM
(GpoHTE, IrIe OHU MPOSBUIIN CTOMKOCTh U repor3M. TypKMEHCKHUE COJIIAThl U OPUIIEPbI
CpPakaJIUCh B CaAMBIX CIIOKHBIX M ONACHBIX YCIOBHUSX, IIOPOM, HE UMESI JOCTATOYHOIO
CHAO0XXEeHMS U TEXHUKH. OJHAKO UX PEIIMMOCTb U MY>KECTBO CTaJIA OJTHUM U3 (PaKTOPOB,
o0ecneunBIINX MOOETy HaJl HAIIU3MOM.

ITocne okoHYaHUS BOMHBI TypKMGHI/ICTaH HC TOJIBKO OTIIPAaBJIsAJI CBOU JIYUYIINC CHUJIBI HA
(l)pOHT, HO M OKa3all 6OHI>HIYIO ITIOMOIIIb B BOCCTaAaHOBJICHHNH paSPYHICHHOﬁ O9KOHOMMKH U
I/IH(i)paCTp}IKTprI CTpaHBbI. MHorue TYPKMCHCKHC Topoda U CClla CTAaIn 0azamu JJIA
BOCHHOU IMPOMBINIJICHHOCTH MU IIOCTABOK MATCPHAJIOB Ha (1)pOHT. Boitna ocraBuia
HCHSI‘J’I&I{HMBIIZ CjIca B IIaMATH HaApoda, KOTOpBII;’I HaBCCraa COXPAaHHUT YBAKCHHUC K
CBOHM I'CPOAM U ITaMATh O TOM BPCMCHH.

B MupHbIe TOIBI, ¢ OKOHYaHWEM BOWHBI, TYpKMEHUCTAaH aKTMBHO BKJIIOYWJICS B
BOCCTAaHOBJICHHE CBOErO0 HAPOJHOTO  XO3sicTBa, TMpuUBJICUEHUs pabouux U
CIEIUAINCTOB, TOCTpaJaBIIuX B roibl BoWHBL. CTpaHa oOecrieuynBaia IMOCTABKU
CEIIbCKOXO3SIMCTBEHHOW MPOAYKLUMM M  CTPOUTEIBHBIX MaTEpUAIIOB, IIOMOTras
BOCCTAHABJIMBATh PA3PYILLICHHBIE TOPOJA U 3aBOJBI.

Takum ob6pazom, Bkiag Typkmenuctana B Benmkyro OTeyecTBEHHYIO BOWHY ObLI
MHOTOTPaHHbIM U 3Ha4uMMbIM. ConpaTtel TypKMEHHUCTaHAa BHECIM Ba)KHBIM BKJIAJd B
noOey Haja (amm3MoM, 1 3TOT MOJIBUT COXPAHSAETCS B MaMSATH HapoJia A0 CHX IOp.

2. CoxpaHeHue MaMATH 0 BeTePaHAX M MOTMOIIMX COJIIaTaxX

B Typkmenncrane namsate o Bennkoil OTeuecTBEHHON BOWHE COXPAHSETCS 4Yepe3
MHOTOYHCIICHHBIE MMAMSATHUKH, MEMOPHAJbI, & TAK)KE KYJbTYPHbIE MHULUATHUBBI, YTO
NOJUYEPKUBAET IIyOOKOE yBa)KEHHE W NPHU3HAHME BKJIAJa COJAAT B IOOETy Haj
¢amm3moM. CTpaHa ynaenseTr OrPOMHOE BHHMAaHUE YBEKOBEUHMBAHHUIO MaMSTH
MOTHOIIMX COJIIAT U BETEPAHOB, CTAPasChb COXPAHUTHh CBS3b C ATUM T'€POUYECKUM
MPOLLIBIM JIJIs1 OYAYIIMX TOKOJIEHUH.
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OgHuM #3 cambIX 3HAYUMBIX OOBEKTOB, KOTOPBI CHMBOJHU3UPYET TEPOU3M
TYPKMEHCKHX COJJIaT, sBIseTcs MeMmopuanbHBId KOMIUIEKC B Armixabane. IToT
MEMOpPHAJI, TOCBAIIEHHBIN MaMsATH Bcex morudmux B Benwkoit OTedecTBEHHOM BOMHE,
CTaJl CHUMBOJIOM OJIarOAApHOCTH W YBAXKEHUS K TIEpOsiM, CpPa)KaBIIMMCS 3a MHUD.
MemMopwuait BKIrO9aeT B ¢e0s cTelbl, (POHTAHBI, CKYJIBITYPhI, KOTOPHIC UILTFOCTPUPYIOT
repou3M M Tparu3sM TOro BpeMeHH. KOMIUIEKC SBISIETCA MECTOM, TNI€ KUTEIH
TypkMeHHCcTaHa U TOCTA CTPAHBI MOTYT OYTUTH MAaMSTh MTaBIIMX BOMHOB U BBIPA3HUTh
0J1aroTapHOCTH 32 UX MOJBUT.

[Tomumo MCMOpPHAJIOB, B TypKMGHI/ICTaHe CXKCTOOAHO IIPOXOOAT MCPOIIPHUATHA,
IMPUYPOUYCHHBIC K ﬂHI-O HO6€I[LI, BKIIFO4YAsA IIapaldbl, BO3JIOKCHUA HOBCTOB, JICKINH,
BBICTABKH W KOHLICPTHI, HAIIPABJICHHLIC HA TO, yTOOBI B MaMATH Hapoaa HC CTCpPJIaChb
TparndcCKasga U recponvdcCKasd uCTopus:Ad Benukoit OTedecTBEHHOM BONHBI.

BaxHO OTMETHUTB, YTO B CTPAaHE CYLIECTBYET CUCTEMa I'OCYJAapCTBEHHBIX HArpax U
[I0YEeCTEN ISl BETEPAaHOB BOMHBI M YJIEHOB UX CEMEH, YTO I0JYEPKUBAET 3HAYMMOCTh
UX BKJIaJa U YBAKEHHUE K UX IOJABUIY. TypKMEHCKHE BETE€pPaHbl BOMHBI IIPOAOJIKAIOT
OCTaBaTbCs BAKHOW YaCThIO COLMAIBHOM JKU3HU CTpaHbl. X posb B 00111€CTBE BBICOKO
LIEHUTCS, a4 UX IIOABUI IIEPEAACTCA U3 IIOKOJICHHMS B IIOKOJICHUE 4Yepe3 pPa3jIuyHbIC
KyJbTYpPHBIE U 00pa30BaTEIbHbIE IPOTPAMMBI.

'ocymapcTBO Takke TMOAJACPKUBACT BETEPAHOB HA TOCYIapCTBEHHOM YPOBHE,
MIPEIOCTABIISAS UM COIMAITBHBIC JIBIOTHI, MEIUITMHCKYIO IOMOIIb U IPYTHE TTPUBUIICTHH,
YTO MOMOTAEeT COXPaHUTh WX JOCTONHHOE MoJjiokeHue B ooOmiecTBe. C KaxkabIM ro10M
YHCJIO BETEPAHOB YMEHBIIAETCS, HO TTAMSTh O HUX >KUBET HE TOJHKO B MAMATHUKAX U
MeMOopHaliax, HO U B CepJlax JIoJiel, KOTOpbIe UTAT TepOoeB CBOEro Hapojaa. Takum
oOpa3oM, TypKMEHHUCTaH MPOJI0KAECT COXPAHIThH MaMITh O CBOEM BEITMKOM MPOIILIOM
1 0 T€X, KTO CpakaJics U MoOeIn paau CBOOO B U MUpa Ha 3eMJie.

3. CoBpeMeHHbIe HHUIMATUBBI B 4yecTh J{HA ITo0eanl

Kaxnpiit ron 9 mas B Typkmenucrane ormeuaercs Jlenp [loGenbl, KOTOpBIN SBIsSETCS
rOCYJIapCTBEHHBIM IPa3THUKOM U BaXKHBIM COOBITHEM JIJISI BCETO HACEICHUS. JTOT JICHb
CHMBOJIU3UPYET HE TOJIBKO MaMsATh 0 Todeae B Benukoi OTeuecTBEHHON BOMHE, HO H
YBaKCHHE K TeM, KTO OTAaJI CBOM JKU3HHU 32 CBOOOIy M HE3aBUCUMOCTb CBOCH CTpaHbI U
BCEro Mupa. B 3TOT JeHb NMPOBOAATCS Mapajbl, BO3JOKECHUS [IBETOB K MMAMATHUKAM U
MeMOpHajlaM, a TAK)XKE€ MHOTOYHCIICHHBIE KYJIbTYPHBIE MEPOIPHUSITHS, MOCBSIICHHBIC
HMCTOPUYECKOU MaMATH O BOMHE.

OnHuM U3 BaXXHEHIIUX COOBITUH B 3TOT JCHB SIBISETCS TOP>KECTBEHHOE BO3JIOKEHUE
1[BETOB K Memopuany mamsiTd U ciaBel B Amixabaje, T/ie coopaauch MpeacTaBuTeNn
MpPaBUTEILCTBA, BETEPAHbl BOWHBI, & TAKXKE JXKUTEIM TOpPOJAa, YTOOBI OTIATh JaHb
YBaXXEHUS TeM, KTO 1oTu0 B 00six. BoeHHbIE mapajbl, KOTOPBIC MPOXOAT B CTOJUIIE U
JIPYTUX KPYIHBIX TOPOJax, JAEMOHCTPUPYIOT BOEHHYIO MOIIbL W OJaroJapHOCTh
MOKOJICHUIO MOOenuTeNel, a Takke Jal0T BO3MOXKHOCTh MOJIOJIBIM JIFOJSIM YBUJIETh
CHMBOJIbI TOTO BPEMEHH M TTOYYBCTBOBATh FOPAOCTH 3a CBOIO CTPAHY U HAPOJ.
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['ocynapcTBeHHblE U 00pa3oBaTENbHbIE YUYPEKIECHHUs AKTUBHO Y4YacCTBYIOT B
OpraHM3alld MEPONPHUATHH, HAINPABICHHBIX HA BOCIUTAHHE MOJIOJEKU B IyXe
[IaTPUOTU3MA U YBAKEHUS K UCTOPUU. B 1mIKONIax U yHUBEpCUTETAX MMPOBOIATCA YPOKH
NaMsTH, TJA€ MOJIOACKb M3y4daeT HE TOJbKO OOEBBIC ICHCTBHS, HO M KYJIbTYPHBIC
Tpaaunuu, cBs3aHHbie ¢ [loOemoit. Ha aTmx ypokax oco0oe BHUMaHWE yIESCTCS
BaXHOCTU MOHUMAHUSI HCTOPUUYECKOM MpaBAbl U COXPAHEHUS HACIeIus 17 OyayInux
IMOKOJIeHNH. TakKe MpPOBOJATCS KOHKYPCBI, BBICTABKH, IIOCBSIICHHbIE Bennkon
OredyecTBEHHOM BOMHE, KOTOPBIE CTUMYJIUPYIOT HHTEPEC MOJIOJAEKH K HCTOPHH,
KYJBbTYPE U JOCTHKEHUSM CBOETO HApOJA.

Kpome Toro, TypkMeHUCTaH aKTUBHO COTPYTHUYAET C IPYTUMU CTpaHaMU 10 BOIIPOcaM
COXpPAHEHUS HCTOPUYECKOM TMaMsITH W YYaCTUI0O B MEXIYHAPOJHBIX MPOEKTax,
HaIpaBJICHHBIX HA U3YYCHHUE U YBEKOBEUCHHE reporuecKoi 00pbObl MPOTUB (halu3ma.

B pamMkax 3TOro coTpyaHHYECTBa OpPTaHU3YIOTCS BBHICTaBKH, HAyYHbIC KOHPEPEHIIUU U
KyJIbTYpHBIE MEpPONPUITHS, KOTOPbIE MOMOTAIOT YKPEMUTh MEXKIYHAPOJHBIC CBS3U,
pacnpoCTpaHUTh 3HAHUST O BOCHHBIX COOBITUAX M YCUJIUTh 3HAYCHUE MHpa U
0€30I1aCHOCTH B COBPEMEHHOM MHUPE.

Takum o6pazom, [enpb [lob6easl B TypkMeHHUCTaHEe — 3TO HE TOJIBKO BpPEMS NaMATU U
YBaXKEHMS, HO U JIEHB, KOTJIa CTPAHA BBIPAXKAET CBOIO IIPUBEPKEHHOCTh MUPY, COTIJIACHIO
U YKPEIUICHUIO IPYKOBI MEX1y HAPOJIaMU.
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4. [lamMATH 0 reposix BOWHBI B KYJbTYPHBIX U 00pa30BaTeIbHbIX HHUIIUATHBAX

KynbTypHbIe 1 00pa3oBaTenbHbIC MHUIUATUBHI TypKMEHUCTAHA UTPAIOT BAXKHYIO POJIb
B BOCIUTAHUM TMATPUOTHU3MA Y MOJIOJAEKU M COXPAHCHUM MaMmsTH O Benukoii
OreuecTBeHHON BOIHE. B mocienHue roasl B CTpaHE 3HAYUTENIBHO YBEIUYUIIOCH
BHUMAHHE K UCTOPUUYECKUM COOBITHSM, CBSI3aHHBIM C 3TOM BOWHOM, U K COXPaHEHHIO
naMsTH O TePOsIX, KOTOphIE Ccpaxkanuch Ha PpoHTax. TypKMEHUCTaH aKTUBHO BHEIPSET
HOBBIE MOJX0/IbI B 00pa30BaTeNIbHbIN MPOIIECC, HAMPABIICHHbBIE HA YTIyOJieHne 3HAaHUI
o Benukoit OTeuecTBEeHHOW BOMHE U €€ 3HAUYCHUH /I CTPAHbl U MUPA.

B 00pa3oBarenbHbIX YUpPEKACHUSX BBOJATCA HOBBIE MPOrpaMMBbl, Ha KOTOPBIX
00y4aroTCsl HE TOJBKO OCHOBAaM T'PaXAAHCTBEHHOCTH U NATPHOTU3MA, HO U Ba)KHOCTH
COXpPAHEHUS HCTOPUYECKOW MaMsITH. OTH NPOrpaMMbl OXBAaThIBAIOT pa3IMYHbIC
aCTeKThl BOGHHON MCTOPUH, HAUWHAs OT MOJABHUIa TYPKMEHCKUX CONAAT Ha ()pOHTAX U
3aKaH4YMBas aHAJIM30M IIOCICACTBUNM BOMHBI JJI1 HApPOJa U CTPaHbl B LieIoM. BaxxHoe
BHUMAHUE YJIEIACTCS Pa3BUTUIO OCO3HAHMS 3HAYMMOCTH E€IUHCTBA U MY)KECTBA B
TPyAHBIE HCTOPUYECKUE MOMEHTBI.

CoBpeMeHHbIE TEXHOJOTHUM, BBICTABKHU, apXMBHBIE MaTepHabl U JOKYMEHTAJIbHBIC
(UIbMBI OMOTAIOT IIKOJIBHUKAM U CTYJEHTAM JIy4llle MOHATh, KAKOW IIeHON Oblia
3aBoeBaHa 1mobOena. Mcropuueckue (akThl CTAHOBSTCS KUBBIMU Onaroaaps
BO3MOXHOCTH HArJIIHOTO BOCIPUSITUS MaTE€pUaIOB M TNPE3CHTAIUl, KOTOphIE
OTOOpaXarT HE TOJILKO XOJI BOCHHBIX JEWCTBUN, HO W YEJIIOBEUECKHE Tpareauw,
TePOU3M M KEPTBBI, IPUHECEHHBIC JIJIs1 O0Iel Mo0ebl. DT MEPONPUITHS ITO3BOJISIOT
MOJIOZIEKH MOUYYBCTBOBATh CBOIO CBSI3b C MPOULJIBIM U MOHSATH BaXKHOCTh COXPaHCHUS
MHpa U CTAOUIIBHOCTH B OYIyIIIEM.

Ocoboe MecTo B JTHX HWHHUIIMATHBAX 3aHUMAIOT BCTPEUYM C BETCpaHAMH BOWHBI.
Moso0oe TIOKOJICHHE HWMEET BO3MOYKHOCTH YCJIBINIATH YHHUKAJIbHBIE HCTOPUU O
MOJIBUTAX CBOWX MPEIKOB, Y3HATH O TSHKEIBIX UCIBITAHHUAIX, KOTOPHIC BBITIATH HA JIOJTIO
COJIIaT, ¥ O TOM, KaK OHH TPOSBIISUTH MY)KECTBO, CTOMKOCTh U CaMOOTBEPKCHHOCTb.
BerepaHbl CTaHOBSTCS JKUBBIMH YpOKaMH HCTOPWH, KOTOPBIE MOMOTAIOT TepeaaTh
IIEHHOCTH ¥ HJI€aJTbl, CBsI3aHHbIE C 00PHOOI 32 CBOOOTY M HE3aBUCHUMOCTb.

Takum 00pa3om, KyJabTypHbIE U 00pa3oBaTelbHbIE MHUIIMATUBBI TypKMEHHUCTaHA HE
TOJIbKO COXPAHSIOT MaMSTh O T€POSX BOWHBI, HO U (POPMUPYIOT Y MOJIOJICKH TYBCTBO
TOPJIOCTH 3a CBOKO CTPaHy, Pa3BUBAIOT YBAKECHUE K MPEAKAM U y4aT BaXKHOCTH MUpa U
€AMHCTBA I Oy IyIINX MTOKOJICHHH.

3akiroueHue

Hens [loGeasr B TypkMeHHCTaHE — 3TO HE TOJBKO JICHH BOCIIOMUHAHUS O TMPOIILJIOM,
HO M BaXXHBIM 3JIeMEHT (POPMUPOBAHUS HAMOHAIBHOW UJEHTUYHOCTH U YKPEIJICHUS
MaTpuoTU3Ma Cpeau rpaxaaH. ydactue TypkMeHucTaHa B Benukoi OTedecTBEHHOM
BOMHE M TMOJBUT €r0 HApOJa, CpaKaBIIErocs Ha (PpoOHTAX W TPYAMBIIETOCS B THLIY,
OCTarTCA HEOTHEMIIEMOMN YaCThK) NCTOPUUECKON MaMSTH CTPAHBL.
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TypkMmeHCKkUld Hapoa MPOAEMOHCTPUPOBA TMPUMEP Tepou3Ma, MYKecTBa U
CaMOOTBEPKEHHOCTU, KOTOPBIE CIIy’KaT HUCTOYHUKOM TOPAOCTH Il  KaXJ0ro
rpaKJaHuHA.

CoBpeMeHHBIE YCUIIMSA TOCYIapCTBa, HAIIPABJICHHBIC HA COXPAHEHME NTaMTH O BOWHE,
BKJIFOYAsl KyJbTYpHbIE U OOpa3oBaTelbHble MHUIIMATUBbI, UTPAIOT KIIIOUEBYIO POJIb B
HOJJEpXKAHUM HUCTOPUUYECKON MPEEMCTBEHHOCTH M BOCHUTAHUU HOBOTO IOKOJICHUS.
IIporpamMmbl, MEpOIIPUATUS M BBICTaBKH, CBs3aHHble ¢ Bennkoi OtedecTBEHHOU
BOIHOM, IOMOTrarOT MOJOJEKH INIyOKe TMOHATh 3HAYMMOCTh OSTHUX COOBITMM U
II0YYBCTBOBATH CBOIO CBS3b C UCTOPUEM.

BaxxHo, 4TOOBI TepOU3M U MY>KECTBO, IPOSIBJICHHBIE B T€ TAJIEKHE TOJbl, HE 3a0bIBAIHC.
CoxpaHeHHne naMsATH O MOJIBHIE COJAAaT, BETEPAHOB BOWHBI U MUPHBIX TPYIAIIUAXCH,
caenaBmmx Bkian B [loGemy, sSBIsETCS 3aJ0rOM TOTO, YTO 3THU LIEHHOCTH OyayT
nepesaHbl OyaymuM NOKOJeHUsIM. TOJIBKO TaKk MOKHO 00€CIIEUUTh TPEEMCTBEHHOCTb
UCTOPUH, B KOTOPOH KaXKAbI HOBBIM Iar Brepex OyneT OCHOBaH Ha YBA)KEHUU K
MPOLJIOMY U CTPEMJIEHUU K MUPY U CTAOUIILHOCTH.

Jlureparypa:
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

VIIK-711.4

YCTOMYUBOE PA3ZBUTUE B YPBAHUCTHUKE: ITOJIXO/IbI K
INPOEKTUPOBAHUIO 3KOJOI'MYECKHN YUCTBIX 'OPOJOB

HNBanosa Ceeriiana HukosaeBHa

[IpenonaBatenp, (akyJIbTEeT apXUTEKTYPhI U IPAIOCTPOUTEIHCTBA,
Cankr-IleTepOyprckuii rocyJapcTBEHHBIN YHUBEPCUTET

r. Cankr-IlerepOypr, Poccus

Ky3nenosa Oubra AHarojibeBHa

CryzaeHt, GakynbTeT apXUTEKTyphl U rpagocTpoutenbetBa, CankT-IlerepOyprekuit
rOCYIapCTBEHHBIN YHUBEPCUTET

r. Cankr-IlerepOypr, Poccus

AHHOTAIIUSA

B craTtpe paccMaTpuBarOTCs COBPEMEHHBIE IMOIXObI K IPOCKTUPOBAHUIO IKOJIOTUYECKU
YUCTBIX TOPOJOB B KOHTEKCTE YCTOMYMBOIrO pa3BUTHA. ONHCaHUE 3KOJIOTHYECKHU
OPUEHTHUPOBAHHBIX YPOAHUCTUYECKUX KOHIEMIUNA U TEXHOJOTUH, TAKUX KaK 3CJICHbIC
3nanust, YHEProdHEKTUBHOCTh, BO30OHOBISIEMbIE HCTOYHUKN YHEPTUU U YCTOMUHUBOE
MJIAHUPOBAHKUE TOPOJCKOM Cpejbl, MPEACTaBIAeT COOOW BaXKHBIM IIAar K CO3TaHUIO
3JI0POBBIX M SKOJOTUYECKH O€30MAaCHBIX YCJIOBHM KU3HU JJISI TOPOACKUX KUTEICH.
Taxxe BHUMaHUE YJIETICHO PEIICHUIO MPOOJIeM 3arpsi3HEHHs OKpYKAroIIel cpeibl U
YIIPaBJIEHUsI pECypCaMy B METaroJimcax.

KarwueBble cjioBa: ycTOWYMBOE pa3BUTHE, YPOAHUCTHUKA, SKOJIOTHYECKH YHUCTHIC
roponaa, 3HeprodPGeKTUBHOCTh, 3€JIEHOE CTPOUTEILCTBO, TOPOACKON JaHmmadT,
BO300HOBJISIEMbIE UICTOUHUKU SHEPTUU, IKOJIOTHS.

1. BBeaenue

['moGabHBIE AKOJOTHYECKUE MPOOJIEMBI, TAKHE KaK M3MCHCHHE KJIMMaTa, 3arpsI3HCHHC
BO3/yXa U BOJBI, TPEOYIOT pa3pabOTKH HOBBIX MOAXOJ0B B YPOAHUCTHKE. Y CTOMUHUBOE
pa3BUTHE B YPOAHHUCTHKE aKIEHTUPYET BHUMaHUE HAa TOM, KaK MOXKHO CO3/1aTh TOpo/Ia,
KOTOPbIE HE TOJIbKO COOTBETCTBYIOT SKOJIOTHUECKUM CTaHIapTaM, HO U 00ECTICUUBAIOT
KOM(OPTHBIC YCITOBUS JIJIsl )KU3HU YeJIOoBeKa. BHenpeHne MpuHIIUIIOB YCTOMYMBOCTH B
MPOCKTUPOBAHUE TOPOJIOB — ATO BaKHAs 3ajaya Il apXUTEKTOPOB, YPOAHUCTOB U
TOPOJICKUX BJIACTEU.
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2. OcHOBHbIE KOHIENMIMH YCTOHYHUBOI0 TOPOACKOT0 Pa3BUTHS
JHeprernuyeckas 3QpPeKTHBHOCTH

Ouepretuueckass 3(P(GEKTUBHOCTh SIBISETCS OJHUM H3 OCHOBHBIX (DaKTOpOB
YCTOMYMBOTO  TOPOACKOrOo  pa3BuTusA. CTpPOUTENBCTBO  «3E€JEHBIX»  3JaHUMH,
UCIIOJIb30BAaHUE DHEProcOeperamimx TEXHOJIOTUH, MPUMEHEHHUE BO300OHOBIISIEMBIX
VMCTOYHUKOB SHEPIUU — BCE 3TU ACIEKThl CHOCOOCTBYIOT CHUKEHHUIO YIJIEPOJHOIO
ciena ropojioB. 3nmaHus, cepTU(UIMPOBAHHBIE TO cTaHaapTaM, TakuMm kak LEED
(Leadership in Energy and Environmental Design) wiiu BREEAM (Building Research
Establishment Environmental Assessment Method), siBnsitoTcs mpruMepoM yCTOMYHUBOTO
CTPOUTEIbCTBA.

Tpancnopt 1 MOOMJIBLHOCTH

VYcToitunBoe pa3BUTHE TaK)KE BKIIOYAET Pa3BUTUE IKOJIOTMYECKH YUCTOIO TPAHCIIOPTA.
DNEeKTpUYECKUe AaBTOMOOMWIM, BEJOCHIEAbl W OOIIECTBEHHBIM TpPAaHCIOPT Ha
BO300OHOBJISIEMBIX HMCTOYHMKAX HHEPIrUM HWrParOT KIIOYEBYIO POJb B COKpAILECHUU
BBIOPOCOB YITIEKHCIOro rasa M 3arpssHurencil. Co3maHue HMHQPACTPYKTyphl IS
BEJIOCUNIEIMCTOB U TMEIIEXOJI0OB TAKXKE CIOCOOCTBYET CHMXKEHHIO 3aBUCHUMOCTU OT
aBTOMOOWJIEH M YIYYIIECHHIO KaueCTBa BO3AyXa B TOPOJaX.

3esieHble MPOCTPAHCTBA M OMOpa3HOOOpasue

3esieHble POCTPAHCTBA, TAKUE KAK MAPKH, CKBEPHI U 3€JI€HBbIE KPBIIIH, CIOCOOCTBYIOT
VIIYYIICHUI0 MUKPOKJIMMATAa B TOPOJAX U MPEIOCTABISIOT AKUTEISIM MECTO JIJISl OT/IbIXA
u pekpeari. OHM TakKe UTPalOT BAXKHYIO pOJib B MOJJEPKaHUU OMOpazHoO0pa3us u
CHIDKEHHUU YpOBHS 3arps3HEHHUs. YpPOAHMCTbl aKTUBHO pa3BUBAIOT KOHIIEMIIHIO
«TOpOJIOB B Cajly», Ille IPUPOIa UHTETPUPYETCS B TOPOJICKYIO CTPYKTYDPY.

3. TexHOI0THM 1 MHHOBALIMH B MPOEKTUPOBAHUM IKOJOTHYECKH YMCTHIX FOPO/I0B
Bo300HOB/ISIeMble HCTOYHUKHU JHEPTHH

Hcnonb30BaHWE COMHEYHOW, BETPOBOM H TEOTEPMAIBHOM SHEPIrUM IO3BOJSET
3HAYUTETFHO COKPATUTh MOTPEOHOCTH B UCKOIMAEMbIX MCTOUHHUKAX YHEPTUU U CHENATh
ropoga 0oJiee SKOJIOTMYECKH YCTOWYMBBHIMHU. BHeIpeHue COJTHEYHBIX MaHele Ha
KpbIIIAX 3JaHWW, HWCIOJIb30BAHUE JHEPrUM BETpa Uil IUATAHUA TOPOJCKUX
HHPPACTPYKTYP, @ TAKKE CUCTEMbl HAKOIIJICHUSI SHEPTUU SBJISIOTCS BaKHBIMHU IIIaraMU
B YCTOMYMBOM Pa3BUTHUHU.

CucremMbl Bonocnaﬁmemm U BOI0OOTBCIACHUSA

ParmonanpHOE€ HMCIOJIB30BAaHUE BOJHBIX PECYpPCOB — €I€ OJWH BaXKHBIA aCIEKT
YCTOMYMBOCTU TOpoj10B. PazpaboTka U BHEIPEHUE CUCTEM JOXKJIECBOM BObI, OUUCTKH
CTOYHBIX BOJI, @ TAK)KE TEXHOJIOTMHU MMOBTOPHOIO MCIIOJIL30BaHUS BOJbI CIIOCOOCTBYIOT
COXPaHEHUIO BOJIHBIX PECYPCOB U YIYUIIEHUIO SKOJIOTHUH B TOPOIAX.
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YMmHubIe ropoaa

TexXHOIOTUM «yMHBIX TOPOJOBY» BKJIIOYAKOT CUCTEMbl MOHUTOPHHIA KAYECTBA BO3/1YyXa,
YIIPABJIEHUSI SHEPTUEU, WHTEJUIEKTYaIbHOE OCBEIICHUE W TPAHCIIOPTHBIE CUCTEMBI,
KOTOpbIE MOMOTalOT 3(G(EKTUBHO YIPABISATH PEeCypcaMHd M CHUXKATh Harpy3Ky Ha
okpyxaromryto cpeny. Ilpumenenue Wurtepnera Bemiedt (IoT), uckyccTBEHHOro
MHTEJUIEKTa U OOJIBIIUX JIAHHBIX JIJIs1 YIIPABICHUS TOPOJICKUMU MIPOLIECCAMHU MTO3BOJISIET
MMOBBICUTH YPOBE€Hb YCTOMYMBOCTH TOPOJA.

4. ITpo0JieMbI U BBHI30BbBI YCTOMYMBOTO FOPOJICKOI0 PA3BUTHS
IIpo0sieMbl TPAHCIIOPTHOM UH(PPACTPYKTYPbI

OpHa 13 OCHOBHBIX MPOOJIEM, C KOTOPBIMHU CTAJIKMBAIOTCS TOPOa B IIpoliecce nepexoia
K YCTOMYHMBOMY DPa3BUTHIO, — 3TO TpAHCHOPTHAas MH(ppacTpykrypa. OrpaHudeHHbIE
BO3MOKHOCTH JIJIs1 BHEPEHUS DKOJIOTHYECKH YACTOTO TPAHCIIOPTA, HEXBATKA 3aPSAIHBIX
CTAaHUUU JUIsI DJIEKTPOMOOWJIEH M CIOKHOCTh B TNEPENPOEKTUPOBAHUU CTaAPBIX
TOPOJCKUX CUCTEM TPEOYIOT 3HAUUTEIbHBIX YCHIINNA U UHBECTULIUM.

YpOanu3zauusi M pocT HaACeJICHUS

Poct Hacenenuss m ypOaHu3alMsl yBEIMYMBAIOT HAarpy3Ky Ha TOPOJICKHE PECypChl U
DKOJIOTHYECKHE CUCTEMBI. CTPOUTENBCTBO HOBBIX KUJIBIX M KOMMEPYECKHX 3JaHUAU
4acTO MPUBOJIUT K BBIPYOKE JIECOB, YXYAIICHUIO KayecTBa BoAblI U Bo3ayxa. [losTomy
BAKHO pa3padaThiBaTh KOHUENIMU YCTOMYMBOTO 3€MJIEBECHUA W IUIAHHUPOBAHUA,
KOoTOphle oOecrevar 3¢ (HEeKTUBHOE UCTIOIb30BAaHUE 3EMENIBHBIX PECYPCOB.

®uHaHCOBbIE M OJUTHYECKHE 6apbepbl

Buaeapenue ycTONYMBBIX TEXHOJIOTHH B TOpoaax TpeOyeT 3HAUUTENIbHBIX (PUHAHCOBBIX
BJIOKCHUH U MOJUTHUYECKON BOIM. Ha MHOTHMX 3Tamax pa3BUTHUS SKOJIOTUYECKHA YACTHIX
TrOpOJIOB CYIIECTBYIOT Oaphephbl, TaKME KaK BBICOKHME II€pBOHAYAJIbHBIC 3aTPaThI,
OTCYTCTBUE YETKOW TOCYJIAPCTBEHHOM TMOJJCPKKM M HEXBAaTKa KOMIIETCHLIHMH Yy
MECTHBIX BJIACTEH.

5. IlepcnekTUBBI M OyaylIee IKOJOTMYECKH YUCTHIX TOPOA0B

Bynayiee 3K0IOTHYECKH YUCTHIX TOPOAOB CBSI3aHO C PAa3BUTHEM HOBBIX TEXHOJIOTHUH,
TaKMX KaKk aBTOHOMHBIE TPAHCIOPTHBIE CHUCTEMBI, JHEPrOCHAOXKECHHE U3
BO300OHOBIISIEMBIX MCTOYHUKOB M CHUCTEMBI «yMHBIX TOpojioB». B Oymyiem ropona
MOTYT CTaTh HE TOJILKO KOJOTUYECKH 0€30MaCHBIMU, HO M dHEProd()PeKTUBHBIMHU, C
MUHHUMAJIbHBIMU BBIOPOCAMH YTJIEKHCIIOTO Ta3a U ONTHMHU3UPOBAHHBIMH IPOIIECCaMU
nepepaboTKU OTXOOB.
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6. 3aka0ueHue

[IpoekTupoBaHUe 3KOJOTMYECKH YHCTBIX FOPOJAOB B paMKax YCTOMYHMBOIO pa3BHUTHS
ABIISIETCS. HE TOJBKO BBI30OBOM, HO M HEOOXOAMMBIM IIIaroM B OOECHeUYEeHUU
Onaromnonyuuss Oyaymux mokojeHud. COBpEeMEHHbIE TEXHOJOTMU W WHHOBAIlUU
MO3BOJIAIOT CYHIECTBEHHO YJIYUIIUTh SKOJOTMYECKYIO CUTYalMI0 B TOPOAAX, CHU3UTH
Harpy3Ky Ha OPUPOJHBIE PECYPCHI U YIIYYIIUTh KAU€CTBO KU3HU KuTeaerd. OqHaKko i
YCHEIIHONW peann3aluyd ATUX TOJXO0J0B HEOOXOJIUMbl KOMIUIEKCHBIE YCHIIUS CO
CTOPOHBI TOPOJICKHX BJIACTEH, ApXUTEKTOPOB U OOIIECTBA B IIEJIOM.
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@ HAYUYHBIA ) KYPHAJI

JIEHB 3AIIUTHI JETEA B TYPKMEHUCTAHE U B MUPE

Annamyxammenos Hypreaau

[IpenonaBarenb, TypkMEHCKHI TOCYAaPCTBEHHBIM HHCTUTYT (PU3HMUECKON KYJIbTYpPHI U
criopra

r. Amxaban TypkMeHucTaH

CeiinTmbipagos Cana

[IpenonaBarenb, TypkMEHCKHI TOCYAaPCTBEHHBIM HHCTUTYT (PU3HUECKON KYIbTYpPHI U
criopta

r. Amxaban TypkMeHUCTaH

AHHOTaIUA

1 MrOHA — 3TO MEXAYHAPOIHBIN J€Hb, KOTOPBIA OTMeYaeTcs Kak JIeHb 3alluThl AeTel
B TypKMEHHUCTaHE U BO BCEM MHUpPE. DTOT JIEHb CIY)KUT HAallOMUHAHUEM O Ba)KHOCTH
3alIMThl MpaB JAceTel, obOecrieyeHUss HUX OJaromnojaydusl M CO3JIaHHUS YCIIOBHM IS
MOJIHOLIEHHOTO Pa3BUTHs. B cTaThbe paccMaTpUBAKOTCS MEPOIPHUATHS, IIPOBOJUMBIE B
TypkMeHUCTaHE U IPYTUX CTPAHAX, HAIIPABJICHHBIC HA MOBBIIICHUE OCBEIOMIICHHOCTH
0 TpaBax JeTed, a Takke BHHUMaHHE K IpoOiieMaM JeTel, TakKuxX Kak JOCTYIl K
00pa30BaHuUI0, 3PAaBOOXPAHCHUIO U 3aIIUTE OT Hacuaus. Ocoboe BHUMAHUE YIEAETCS
roCcyJIapCTBEHHOM MoJuTHKE TypKMEHHCTaHa B 3TON 00JIacTH.

Kuarouessie caoBa: JleHb 3a1iuThI AeTel, TypKMEHUCTaH, MEXAyHAPOAHBIN IPA3IHUK,
mpaBa JieTe, OJaaronoaydue IeTei, MEponpusaTHs, TOCyAapCTBEHHAs MOIIEPKKA.

1. lenn 3ammThl aeteil B TypkMeHucrane

JleHb 3amuThl feTel B TypKMEHUCTaHE SBISETCA HE TOJIbKO BaXKHBIM F'OCY1apCTBEHHBIM
MPa3JHUKOM, HO U CHMBOJIOM IPUBEPKEHHOCTH CTpPaHbl 3alIUTE NIpPaB ACTEU U
CO3JIaHUIO OJArOMPUATHBIX YCIOBUM JIJIi UX TOJHOIIEHHOTO PAa3BUTHA. DTOT JEHBb
CIIY’KUT HAllOMUHAHUEM O TOM, KaK Ba)KHO 3a00TUTHCSI O OJArOCOCTOSHUM JIETEH, UX
(bu3nyecKoM, TMCUXWYECKOM M COLIMAJIbHOM 370POBbE, a Takke oOecrnedyuBaTb UM
paBHbIE BO3MOKHOCTHU JJIsl pOCTa M 00y4eHUsl. BaXKHBIM acTieKTOM SIBJISIETCS BHUMAHHE
rocyapcTBa U OOIIECTBA K YIYUIICHUIO COIIMAIbHOM CUTYyalluu JIeTeH, UX 3allluTe OT
HACWJINSI, SKCIUTyaTalliy U APYTUX yTPo3.

B Typkmenucrane B JleHb 3alMThI JeTeld MPOXOIAT Pa3sHOOOpa3HbIE MEPOIPHUSITHS,
HAIIPaBJICHHBIE Ha IIOBBIIIEHUE OCBEIOMIICHHOCTH O mpaBax nereu. [IpoBomarcs
napaapl, KyJIbTYpHBIE NIpPOIpaMMbl, KOHLEPTHI M BBICTABKH, B KOTOPBIX AKTUBHO
Y4aCTBYIOT JIE€TH.
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B »TOT neHb 0COOEHHO MOAYEPKUBAETCS BAXXHOCTh BOCIUTAHUS JE€TEH B JyXe
ryMaHU3Ma, YBa)KEHUS K IpaBaM 4eEJIOBEKa, a TaKKe 3a00Thl O CaMbIX YSA3BUMBIX
KaTeropusax Jered — MHOIOACTHBIX CEMbAX, JETIX C OIPAaHUYECHHBIMHU
BO3MOKHOCTSIMH, CHPOTaX U IPYTHX.

['ocynapcTBO aKTUBHO BHEAPSIET MEPHI JIJISl YIIYUIIIEHUS )KU3HU JIeTel, 0OecreunBas ux
3amuTy 4epe3 3Gp(PEeKTUBHYIO CUCTEMY OOpa3oBaHUs U 37paBooxpaHeHus. OaHOU U3
KJIFOUYEBBIX 33]1a4 SBIIAETCS CO3IAHUE YCIOBUM JJISI YCIICIIHOM COLIMAIA3AIMU JIETEN C
0COOBIMHU TTOTPEOHOCTSIMH, YTO CITIOCOOCTBYET X MHTErPAIlUU B OOIIECTBO HA PAaBHBIX C
IpYyrdMH JeTbMH. B mociemnue roasl HaOaromaeTcs yBelnueHue (hUHAHCHPOBAHUS
00pa3oBaTeIbHBIX u MEJIUITUHCKUX YUPEKICHUM, YBEJIMYECHUE qucia
CIICIIMAJIM3UPOBAHHBIX IIEHTPOB W YUPEXKJICHUMN, Mpeasararoimmx MOMOIIb JACTAM C
OTPaHUYECHHBIMU BO3MOKHOCTSIMH.

TypkMeHHUCTaH TaK)ke aKTUBHO YYAaCTBYET B MEKIYHAPOAHBIX MHULIMATUBAX 110 3aIUTE
npaB aerer, corpyanudas ¢ OOH u apyrumMu MeKIyHApOIHBIMU OpraHU3alUsIMU,
HaIpaBJICHHBIMU Ha oOecleueHue IpaB JeTed B pa3HbIX cTpaHax. [IpaBuTenbcTBO
TypkMmeHucTaHa npHUaEepKUBACTCA MPUHLNIIOB, U3JI0KEHHBIX B KOHBEHIIMM O NpaBax
pebenka, mpuHATBIX ['eHepanpHOoii Accambneetr OOH. B pamkax 3Toro
B3aMMOJICHCTBUSI ~ aKTUBHO  Pa3palaThIBAIOTCSI M BHEAPAIOTCS  pa3MyHbIC
roCyIapCTBEHHBIE MPOTPAMMBI, KOTOPHIE CIOCOOCTBYIOT YIIYYILIEHUIO YPOBHS KHU3HU
7eTeil, 00eCeueHHnIo UX MpaB Ha 00pa3oBaHue, 3APAaBOOXPAHEHUE U 3aIIUTY OT JIFOOBIX
dbopm Hacuius.
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Kpome Toro, ¢ KaxxapIM ToIOM YBEJIMYMBAECTCA KOJIMYECTBO COIMAIIBHBIX MPOTPaAMM,
HaIpaBJICHHBIX Ha MOJAECPKKY JAETEW B TPYAHBIX >KU3HEHHBIX CUTYaAlMSIX, TAKUX KaK
JIETH, OCTaBIKECs Oe3 MOTEYCHHS POAUTENICH, JETH W3 HEeOJIaromoaydyHbIX CeMeu U
JE€TH, TIEPEKUBIINE HACHINE. BaXXHON 4aCThO TOCYAAPCTBEHHOM IMOJUTHKH SIBIISIETCS
CO3JaHUE 3alIUIICHHON COLMAIBHOM Cpelpl, B KOTOPOM KaxAbli peOCHOK HMeEEeT
BO3MOYKHOCTh PacTH B O€30MIaCHOCTHU U MOJIy4aTh HEOOXOAUMYIO 3a00Ty U BHUMaHUE.

2. JleHb 3a1IMTHI JeTeil B MUpe

MexnayHaponsbslii JleHb 3amuThl AeTel, yupexaeHHslid B 1950 romy, npoBoautcs 1
WIOHS U SIBJISIETCS] BAKHBIM IJ100aJIbHBIM COOBITUEM, KOTOPOE MPUBJIEKAET BHUMAHHUE K
BOIIPOCAM 3allMTHI ITPAB JE€TEH, a TAKKE K BBI30BAM, C KOTOPBIMU CTaJIKABAOTCS JIETH B
pa3HbIX YrojKax MuHpa. OTOT [J€Hb CIYKAT IJIaTGOpMOA ISl TOJHATHA
OCBEJIOMJICHHOCTH O IIPO0JIeMax, TaKMX KaK HacCWINE, IKCIUTyaTalus, HEPAaBEHCTBO U
OTCYTCTBME JOCTylla K OCHOBHBIM IIpaBaM, BKJIOYas IIpaBO Ha O0O0pa30BaHUE,
3paBOOXPAHEHUE U 3aLIUTy OT HACUIIHS.

B paszmuunbix cTpaHax mupa [[eHb 3alATHI JE€T€W CONMPOBOXKIAETCS MHOMXKECTBOM
MEpONPUATHIA, HAIIPABJICHHBIX HA MOBBIIICHUE OOLIECTBEHHOIO CO3HAHUS U MPUHATHE
Mep MO YIYYIICHHWIO IOJOXKEHUs AeTeil. Britowas akuuu, KyJbTypHBIE COOBITHA,
BBICTABKM, OJaroTBOPUTENbHBIE KOHILIEPTHI W  pa3jiM4YHble 00pa3oBaTEIbHbIC
WHULMATUBBI, H3TOT JIEHb CTUMYJIMPYET OOCYXJIECHHE TIJIOOANbHBIX MPOOJIEM,
Kacaroluxcst 0J1aronoay4us 1eTen.

AKTHBHOE yYacTHE€ B MEPOIPUATHUIX MPUHUMAIOT MEKIyHAPOIAHBIC OpraHU3alluH,
takue kak OOH, IOHHCE®, a Takxke HalMOHAJIbHBIC MPABUTEJILCTBA,
HETPAaBUTEIHLCTBECHHBIC OPTaHU3AIMU U AKTUBUCTHI.

BaxxHol yacThIo T7100a1bHOM TpOorpaMMbl Ha | MIOHS SIBJIIETCA MPUBJICYEHNE BHUMAHUS
K MpaBaM JIeTedl B YCIOBUAX BOOPYKEHHBIX KOH(MIMKTOB, MUTPALMH, OCTHOCTH H
COLIMAJIBHOM HECIIPaBEUIMBOCTH. B HEKOTOpPBIX CTpaHax MPOBOAATCS AaKILHH,
HaIIpaBJICHHBIE HA 3aLUTY JI€TE€H, KOTOPbIE CTAHOBSTCS )KEPTBAMHU HACWIIMS, TPYAOBOM
AKCIUTyaTallii ¥ TOPTOBJIX JIFOAbMH. MeEXyHapOAHbIE OPraHU3aMU U TPaBUTEIBCTBA
TakkK€ aKTUBHO OOprOTCS C TmpoOjeMaMu JETCKOro Tpyaa, paHHUX Opakos,
HErPAMOTHOCTH M OTPAaHUYEHHOT0 AOCTyNa K MEIUIMHCKOMY OOCTY>KUBAHUIO.

Kpome Toro, B 3TOT I€Hh AKTUBHO OOCYKIAIOTCS TEMbI ICUXUYECKOTO 3/I0POBBS JACTEH,
UX MpaBa Ha 0€30MaCHYIO CPey U BO3MOXHOCTh Pa3BUBATLCS B CBOOOHOM OT HACUJIHS
atMocepe. CylllecTBYIOT TakKe HWHHUIMATUBBI, HANpaBJCHHbIE Ha TMOJECpPKaHUE
PaBEHCTBA BO3MOYKHOCTEH JIJII BCEX JICTCH, BKIIFOUAs IETEH C 0COOBIMH ITOTPEOHOCTIMH,
neTel U3 HeOJIaronoMy4yHbIX ceMel U TeX, KTO MEePEXKU pa3iudHbie (POpMbI HACUITHS.

JIeHb 3aIMTHI IeTeH B MUPE SABIISICTCS BAXKHBIM MOMEHTOM JIJISI TOTO, YTOOBI MHPOBOE
COOOIIIECTBO MOTJIO0 OOBEAUMHUTHCS B YCWIMSIX MO YIYUYIICHUIO >KU3HHU JIETEH,
oOecIieunTh UX MpaBa Ha 3aIUTy U TapaHTUPOBATh, YTO KAKIIBINH pEOCHOK MMEET IMPaBO
Ha CUaCTJIMBOE JETCTBO.
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3. Posib 00pa3oBaTebHBIX yUYpeKAeHU B IPa3AHoBaHuU /{H 321U THI 1eTeH

OO0pa3zoBaTenbHBIC YIPEIKIECHUS UTPAIOT KITFOYEBYIO POJIb B Tpa3qHOBAHUY [[HS 3a1UTHI
JIETEH, a TAK)KE B BOCHUTAHUU MOJIOAEKHU, OCO3HAIOIIEH BAXKHOCTD 3alIUTHI ITPaB ACTEN
1 (OpMHUPOBAHUS OTBETCTBEHHOTO OTHOIIEHMSI K ATUM BoIlpocaM. B mikosax u By3ax
MPOBOJATCS PA3JMYHBIC MEPONPHUATHSA, BKIIOYAs YPOKH, TEMaTUYECKHE JIEKIUH,
nebaThl, a TakKe KyJIbTypHBIC M OJIarOTBOPUTEIbHBIE aKI[MH, KOTOPbIE HAMPaBJICHBI HA
IpUBJICYEHHEC BHUMAHMs K IIpaBaM JIeTe © mpoOiemMaM, C KOTOPbIMH OHH
CTaJKUBAIOTCSA. DTU MEPOIPHUATHS HE TOJbKO HMHGOPMHUPYIOT yUYaIIUXCS O TEKYIIeM
COCTOSIHUM TpaB JeTed B MHUpPE, HO W MOMOTalT (POpMHpPOBATH y HUX CO3HAHUE
OTBETCTBEHHOCTH 32 UX 3aLIUTY.

OnHoM U3 1eneil ITUX UHUITMATHUB SBJSICTCS BOCIIUTAHUE YBAXKEHUS K MpaBaM peOeHKa
Cpely MOJIOJEKH, a TAKXKE aKTUBHOE y4acTUE B PEUICHUM IJI00aJbHBIX U JOKaJIbHBIX
npo0sieM, ¢ KOTOPBIMU CTaJKUBAIOTCA JeTH. Takue MeponpuaTvs MPEeaoCTaBISIFOT
wiargopMy Uil  OOCYXKIEHHMS TaKUX aKTyaJdbHBbIX BOINPOCOB, KaK HacCHUIIUE,
SKCIUTyaTalusi, HEPABEHCTBO B 0Opa30oBaHUM, a TaKXKE HapylUIeHHE NpaB JAeTed B
YCIIOBHSIX O€AHOCTH MU KOH(QIUKTOB.

B Typkmenucrane, B 4ecTb JlHA 3alMThl JAeTeid, 00pa30BATENbHBIE YUYPEKICHUS
OpraHu3yIOT BBICTaBKH, KOHKYPChI, KYJbTYpHbIE COOBITUS W BCTpPEUYH C
MPEACTABUTENSIMU  OJIAarOTBOPUTENBHBIX ~ OpPraHU3alui, KOTOpPbIE 3aHUMAIOTCS
IIOMOUIBIO I€TAM, HAXOIAIIMUMCS B TPYAHBIX KU3HECHHBIX CUTYaLUAX.

OTH  MEpONpUSITHS  CIyXKaT BaXHBIM HHCTPYMEHTOM i (popMuUpoBaHUS
T'YMaHUCTUYECKUX LIEHHOCTEHN y y4alluXcs, a TAKKE MOMOTal0T MPUBUBATH OCO3HAHHE
3HAYMMOCTH 3aIUTHI TIPaB JIETeH U UX OJIaronoaydus.

Kpome Toro, B TypkMeHHCTaHE YacTO MPOBOATCS BCTPEUU C JIETBMH M B3POCIBIMH,
KOTOpBIE aKTHBHO 3aHUMAIOTCSI OJIarOTBOPUTEIBHOU JEATEILHOCTBIO, TTOMOTAs JIETIM
13 HEOJAronoJydHbIX CEMEW WM JETSIM C OCOOBIMHU MOTPEOHOCTSMU. DTH BCTPEUHU
SBJISIFOTCSL HE TOJIBKO 00pa30BaTEIbHBIMU, HO M YMOIIMOHAIILHBIMU, MTO3BOJISIA ACTIM U
MOJIOZICKH JIYYIlIe TOHATH pPEaJbHYI0 CUTYaIlMIO0 JIeTeld B pa3HBIX YacTsIX MHpA U
MIPUHSATH y4aCTHE B MHUIMATUBHBIX TPOEKTAX O TIOMOIIIH.

Takum oOpazoM, oOpazoBaTeIbHbIE YUYPEKIACHUS OKA3bIBAIOT BAXKHOE BIIMSHUE HA
dbopmupoBaHUe y OyAyIIEro MOKOJCHHUS OCO3HAHWS BXKHOCTH 3alUTHI TIPaB JICTCH,
YTO, B CBOIO OYe€pejb, CIIOCOOCTBYET CO3AaHUI0 00IIeCcTBa, IAe 3a00Ta O AETIX U UX
IpaBax CTAHOBUTCS BAXKHBIM MPUOPUTETOM IS KaXKJIOTO.

4. Mepbl rocy1apCcTBeHHOM NMOAAEPKKH U 3a1IMThI AeTed B TypkMenuncrane

TypkMeHucTan npugaeT 00JbII0E 3HaYEHUE OJArOnoyUynIo I€TeH, CO3/1aBas yCIOBUS
JUIl VX TOJIHOLIEHHOI'O PAa3BUTHsI 4YEpe3 CUCTEMY MOAJIEPKKU, KOTOpas BKIIHOYAECT
oOpa3oBaHMe, 3ApaBOOXPAHEHUE U COLMANIbHYIO 3alUTy. B nocineaHue roasl B cTpaHe
IIPUHAT P FOCYAAPCTBEHHBIX UHULIMATUB U IIPOrPaMM, HAIIPABJICHHBIX HA YIIy4IlICHUE
IIOJIOKEHHUS JETEH, UX IPAB U YCIOBUM KU3HMU.
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OnHOM M3 KITIOYEBBIX TOCYAAPCTBEHHBIX MeEp SBIAETCS MOJACPKKAa MHOTOAETHBIX
cemeil. B TypkMmenucrane paspabotanbl cyOcuaud u apyrue (Hopmbl MOMOIIH,
HAIpPABIICHHBIEC HA YIYUYIICHUE YCIOBUHM )KU3HU CEMEN ¢ AETbMU. JTO BKIIIOYAET B ce0s
(uHAHCOBBIE TBIOThI, KOTOPHIE MTO3BOJIIIOT CEMBSIM JIETde CIIPABIISTHCS C pacX0JaMu Ha
BOCIIUTaHHE W oOOpa3oBaHue jAeteid. I[IporpaMMbl Takke OXBAaTHIBAIOT YIyYILIEHHE
UHQPPACTPYKTYPHI JETCKUX 00pa30BaTEIbHBIX YUPEKICHUH, TAKUX KaK JETCKUE CaIbl U
IIKOJIBI, T/I€ CO3/Ial0TCSl COBPEMEHHBIE YCIOBUS JISl BOCITUTAHUS M OOy4EHUSI.

TypkMeHuCTaH aKTUBHO pa3BUBAECT CUCTEMY 3paBOOXPAHEHUs, OPUEHTUPOBAHHYIO Ha
JEeTeH, C LEeNbl0 O0EeCHeueHUs: JOCTYMHOCTH BBICOKOKAUYE€CTBEHHOM MEIMIIMHCKON
nomom. B crpaHe co3pmarooTcd crenuanu3supoOBaHHBIE MEIUIUHCKUE LEHTPhl U
OOJIbHUIIBI, KOTOpPbIE 00ECIeunBaloT 3a00Ty O 370pPOBbE JETEH W MOJOJIEKHU, B TOM
YU CJIe TOMOUIb AETSIM C XPOHUUYECKUMU 3a00JIEBAHUAMHU UITU OCOOBIMU MOTPEOHOCTAMHU.

Kpome Toro, rocynapcto obpamiaeT oco60e BHUMaHUE Ha CO3JJaHUE YUPEKIACHUM 115t
MOMOIIIY JIETSM C OTPAaHUYCHHBIMU BO3MOXKHOCTSAMH. ITH YUPEKICHUS 00CCIICUUBAIOT
HE TOJBKO MEIUIMHCKYIO TOMOINb, HO M MOJAEPKKY B cdepe 00pa3oBaHUS U
COllMAJIbHOM uHTerpanuu. B pamkax »Toil mporpamMmbl TypKMEHUCTaH aKTHBHO
paboTaeT Haj afanTaiueil OOIIECTBEHHBIX U 00pa30BaTENbHBIX YCIYT, YTOOBI IETU C
OTpaHUYCHHBIMU BO3MOXKHOCTSIMU MOTJIM MHTEIPUPOBATHCS B OOIIECTBO U IMOTY4YaTh
PaBHBIN JIOCTYM K MpaBaM U BO3MOKHOCTSIM, KaK U Ipyrue ACTH.

Kpowme Toro, rocygapcTBeHHBIE U OOIIIECTBEHHBIE HHUITMATHUBEI aKTUBHO pa0OTAIOT HAJT
podUIaKTUKOW HACHUJIMS, SKCIUTyaTallid M KECTOKOIro OOpalmieHus ¢ AeThbMU. B
TypkMeHucTane pa3paboTaHbl 3aKOHBI W IIPOrpaMMBI, KOTOpPBIC HaIpaBJiCHbI Ha
MpeOTBpAIliCHUe HACWIIMS B OTHOIICHUHU JETeH, a TakXke Ha COo3JaHue Oe30IMacHOM
cpeapl s HUX OJKM3HM U pa3Butud. CucTema 3alluThl JIETe BKIIOYAeT Kak
3aKOHOJATEIbHBIC MEPhI, TAK U MPOCBETUTEIbCKUE WHHUITUATHUBBI, KOTOPBHIC TIOMOTAIOT
o0y4yaTh OOIIECTBO M POJUTENICH BaXXKHOCTH OOECTCUCHHUS OJaromnojydds IeTed H
cOOJIFOICHUS UX TIPaB.

Takum oOpa3om, rocyaapcTBeHHas MONUTHKA TypKMEHUCTaHa B cepe 3aluThl JeTei
OXBATBIBAET IIMPOKUI CIEKTP HAIIPABIICHUM, HAIIPABIICHHBIX HA YJIy4YIICHHE KaueCTBA
’KU3HU JIeTeH, co31aHne 0e30MacCHBIX YCIOBUM JIJIsl UX PA3BUTHS U BOCITUTAHMSI, @ TAK)KE
Ha o0ecreyeHne ux Mpas U COLUATbHON MOAIEPKKU.

5. 3akaouenue

JIeHp 3alUTBl JETE — OJTO BAXHBIM Mpa3AHUK, KOTOPBIA HAIIOMHUHAET HaM O
HEOOXOIMMOCTH 3allUIIATh IpaBa JIeTel, o0ecreunBaTh UX OC30IMACHOCTh M CO3aBaTh
Jy4IIue YCIOBHS i UX pocta u pa3Butus. B TypkMmeHucTane, kKak ¥ BO BCEM MUDE,
9TOT JICHB SBIIICTCS BAXKHON BEXOM B JI€JIC TOBBIIIICHUS OCBEIOMIICHHOCTH O MpoOIeMax
JIETEH, a TakKe 0 He0OXOIMMOCTH 3aIIMTHI X ITPaB Ha BCEX YPOBHAX OOIIECTRA.

DTOT JIeHb CAYXXUT HAIOMHUHAHHEM O TOM, YTO 3a00Ta O JIETAX — 3TO HE TOJBKO
MOpaJIbHBIA JIONT, HO W OCHOBa JuIss (OPMHPOBAHMS 3I0POBOTO, YCIEHIHOTO U
CIIpaBeIJIMBOTO OOIIECTBA.
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Ba)KHO, YTOOKI B KaXXIOM rocyapCTBE CYICCTBOBAJIAa YCTKAaA ITIOJJUTHKA, HAITpaBJICHHAs
Ha 3aluTy IIpaB z[eTeﬁ Hn CO34aHHUC 6J'IaFOHpI/I$ITHBIX YCJ'IOBI/Iﬁ A1 X IOJTHOLICHHOI'O
Pa3BUTH:A, BKIIFOYAA O6paBOBaHI/Ie, 3APABOOXPAHCHUC, COIUAJIbHYIO 3alIIUTYy U PA3BUTUC
HNX TBOPYCCKUX U MHTCIICKTYAJIbHBIX CITOCOOHOCTEH.

TypkMeHHCTaH aKTUBHO Pa3BUBAET TaKHE MPOrPAMMBI, HAMPABJICHHBIE HA YIy4llIeHUE
MOJIOKEHUS JIETEH, UTO ABJISIETCS APKUM IIPUMEPOM ISl IPYTUX CTpaH. Y CIiexX B 3alllUTe
npaB JeTed 3aBUCUT OT YCWJIMH TOCYyAapCTBa, OOpa30oBaTEIbHBIX YUYPEKICHUH,
oOIlIeCTBa M KaXIOT0 OTACIBHOIO TIpaKJaHWHA, TOTOBOTO MOJCPKUBATH IpaBa U
MHTEPECHI JIeTel, oOecreynBas M BO3MOXXHOCTH JJIsl CYACTIMBOTO Oy IYILIETO.

ToslbKO B TakKHUX CTpaHax, rje 0OecreyeHbl IpaBa J€Te U CO3/IaHbl YCIOBHUS I UX
rapMOHUYHOT'O PAa3BUTHSI, MOXKHO OXKHUJATh POCTA 3[I0POBOTO M YCTOMYMBOIO OOIIIECTBA,
KOTOpOE 3a00TUTCSI O CBOEM OYTYIIIEM.

Jlureparypa:

1. KouBenuus o npaBax pedenka. [Ipunsta ['enepanbnoit Accambneeit OOH, 20
HOs10ps 1989 ropa.

2. Buxun, C. (2007). 3amura mpaB aeTed: MHpOBas MPaKTHKAa W PEaTbHOCTb.
Kypnan «IIpaBa uenoseka», 5(12), 34-45.

3. MaxmynoBa, H. (2019). CommanbHas nojjaepxka jaerei B TypkMeHHCTaHe.
Anixaban: TypKMEHCKHI YHUBEPCUTET.

-163 -



HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

YAK-7.036

CKYJIBIITYPA B TYPKMEHUCTAHE: JPEBHUM OBPA3 MY3BIKH B
NCKYCCTBE CKYJBIITYPhbI

KOcynoBa SA3ryab
Crapuuii npenonasarenb, ['ocynapcTBeHHast akagieMus XyoxkecTB TypkMeHucTana
r. Amxaban TypkMeHucCTaH

Asmbipagosa Cypaii
CryaeHt 5-oro Kypca, ['ocyaapcTBeHHas akageMus Xy10kecTB TypkMeHHCTaHa
r. Amxaban TypkmeHucTaHn

AHHOTALUSA

CraTps HccneayeT pa3BUTHE CKYJIbNTYphl B TypkMeHUCTaHe, yaensst 0co00€ BHUMaHHUE
€€ PO B OTOOpPaKEHUN MY3bIKAJIbHOTO UCKYCCTBA B JApe€BHOCTU. CKyNBITYypa B 3TOM
pervone, HaunHas ¢ 3no0xu [lappuu, akTUBHO B3aMMOJEHCTBOBAA C MY3bIKOM, O YEM
CBUJIETEIBCTBYIOT apXEOJOTMYECKUE HAXOAKHU, TAKHE KaK PUTOHBI C U300paKeHUSIMU
My3bIKaJIbHBIX  CLEeH. B cratbe mogpoOHO  paccMaTpUBAIOTCS  MPUMEPHI
M300pa3uTEIBLHOrO UCKYCCTBA, TAKUE KaK PUTOHBI, (PPU30BbIE KOMIIO3ULIUU, a TAKKE
W3BECTHBIE CKYJBNTYPHBIE ITPOU3BEACHUS, NOCBSIICHHBIE MY3bIKAJIBHBIM TPAIULIASIM
Typkmenncrana. PaccmaTpuBaeTcss posib CKYJIBIITOPOB U MY3BIKAJIBHBIX MAcCTEPOB,
Takux kak baba ['ammap, n uX BKJaa B pa3BUTHE MY3BIKAJIbHON KyJIbTYPbl CTPAHBI.
Oco0oe BHUMaHUE y/I€JIEHO COBPEMEHHBIM CKYJIBITYPHBIM padoTaM, OTOOpaKaroluM
CBS3b C MY3BIKQJIBHBIMU TPAAULUAMM, & TAKKE BIUAHUIO CKYJBITYPbl Ha HApOJHOE
BOCIIpUATHE MY3bIKM. [IpuBomsTCAd mnpuMEpPBl COBPEMEHHBIX IIAMATHHUKOB W
CKYJIBIITYPHBIX POU3BEAEHUN, CBSI3aHHBIX C MY3bIKAJIbHON TEMO.

Kurouesnbie cioBa: Ckynbnrypa, TypkMeHHCTaH, My3bIKaJIbHOE UCKYCcCTBO, [Tapdus,
putonbl, baba I'ammap, ayrap, CKyJIbINTYypHblE€ NaMSATHUKH, KYJIbTypa, TpPaJULIHH,
XYI0’)KECTBEHHBIE U3BICKaHUS.

CkynbnOTypa sIBISI€TCS TBOPUECKUM HalpaBiIeHHUEM, KOTOPOE CO3/IaeT MepBble 00pasbl,
BOCIIEBAIOLINE YesoBeUYeckylo (urypy. CKyIbNTypa, YXOIdllas KOPHSMU B camble
IPEBHUE BPEMEHA, YCUIIMBAET MUPOBYIO KpacoTy. OHa SBIIIE€TCS NCKYCCTBOM CO3JaHUs
00BEMHBIX IPOU3BEACHU, TAKUX KaK PUTYPKH, C UCTIOJIB30BAHUEM PA3IUYHBIX TEXHUK:
pe3bObl, MojaenupoBaHusi M JUThbs. CKyJapnTOpbl paboOTalOT C  pa3IuYHBIMU
Marepuanamu, TAKUMH Kak KaMeHb, AepeBO, OpPOH3a, TUIIC U IPYTUE, UCIIOIb3Ys METOAbI
muths. CkynbnTypa (OT JIATUHCKOTO CJoBa «sculptura», 4To 03HA4YaeT «BbIPE3aThy,
«BBUICTIMBATh») ObIBAET KaKk B MaJjoOM, TaKk U B KpynHoMm maciitade. [IponsBenenus,
BBITIOJIHEHHBIE B MEHBIIIEM MaciluTade, BKIIOYAIOT CTaTyITKU, MTOPTPETHI U KAHPOBBIE
CLIEHBI, KOTOPBIE COXPAHSIOT CAMOCTOSTENBHOE XY 0KECTBEHHOE 3HAUECHUE.

- 164 -



B cBoio ouepenb, MOHYMEHTalbHas CKYJbITypa CBsSi3aHA C OINPEIEICHHOU
IIPOCTPAHCTBEHHOW CPENOW — MPUPOAON WM APXUTEKTYpPOH, M 3aKPEIUIIETCA Ha
CTeHaX, (POHTOHAX 3MaHUM WM Jpyrux oObekrax. K MOHyMeHTalbHBIM
MPOU3BENCHUSAM OTHOCATCS Pa3UYHbIC MaMSITHHKH, JACKOPATHUBHBIC CKYJIbOTYPHI B
mapkax W cajax, peiabedHble YKpameHus Ha ¢dacagax 3JaHU W MEeMOpHATbHBIC
aHcaMOJIH.

TypkmeHucTaH — 3TO peruoH, 6oratbiii uctopueil. Ha npoTsbkeHUM MHOTHUX BEKOB B
ATOM peruoHe, OOJAJAIOMEM YHHKAJIbHOW KyJIbTypOH, BO3HUKAIM pa3IMYHbIC
rocymapctea W maperBa. Kaxknoe u3 KyJNbTYpHBIX TEUEHHW HA TEPPUTOPHUH
TypkMmeHucTaHa BHECJIO CBOM HECOU3MEPHUMBINA BKJIaJ B Pa3BUTHE M300pPA3UTEIHLHOTO
HCKYCCTBa. DTO 000raTWJIO HAallMOHAJIBHOE HACJEAME CTPAHbl U CHIENAJI0 €€ OJHOU U3
BAKHEMIIMX IUBUIM3AIMN MUpa. TypKMEHUCTAH MO MPABY CYUTAETCS HEUCUEPIIAEMbIM
MCTOYHUKOM 3HAHUM [ MHUPOBOWM apxeojornu. Ha 23ToM 3emie COXpaHWIoCh
MHOXKECTBO MAaMSATHHKOB, KOTOpBIE CBHJETEIBCTBYIOT O PAa3JIMYHBIX 3Tanax
HMCTOPUYECKOTO Pa3BUTHS, HAUMHAS C KAMEHHOIO BEKAa U J0 MO3JHETO CPEAHEBEKOBBS.
B Hameil ctpane e€ yacto Ha3biBalOT "My3eeM MojA OTKPBITBIM HeOoM". OgHUM H3
TaKUX [aMATHUKOB  SIBIIAIOTCS  PYWMHBI  JApeBHero rocyaapctsa  Ilapdus.
N306pa3urenpHoe UCKyccTBO ApeBHeH [lapdun — 3T0 0Ha U3 BaXKHEUIIUX CTPAHULL
MHOTOBeK0BO uctopuu Typkmenucrana. Cronuueii [lappuu 6611 Huca, koTopsiii cTan
LIEHTPOM MAaCTEPCKUX XYJOKHHMKOB, CO3/AaBaBIIMX BEIUKOJIECIHBIE IPOU3BEIACHUS
uckyccrBa. B kynpType Ilapdun nposiBnsieTcss B3auMoaelcTBUE PA3INYHBIX KYJIBTYP,
YTO HAXOJUT CBOE OTPAXKECHUE B XYIOKECTBEHHBIX HAXOAKAX, TAKMX KAaK PHUTOHBI.
Kaxxapiii co3naHHbli OOBEKT HMCKYCCTBA SIBISIETCS CHUHTE30M JPEBHEIPEUYECKOTO U
MECTHOTO HMCKYCCTBA, TAPMOHHMYHO COYETas HX, OJHAKO OTJIMYAACh OT I'PEYECKOTO
HCKYCCTBA. JTO JKJIEKTUYHOE UCKYCCTBO OOBEIUHSET 3JIEMEHTHI JPEBHEIPEYECKOIrO
HCKYCCTBa C MECTHBIM UCKYCCTBOM JipeBHeM [lapdumu.

PutoH (OT rpeyeckoro «puTOHBI», YTO O3HAYAET «IMOTOK») — A3TO JIPEBHUU COCY,
HCIIOJIb3YEMBIH JUISI TTUThS, 9acTo Jy1s BUHA. OH uMeeT (opMy, HAIIOMHHAIOIITYIO TOJIOBY
’KUBOTHOTO WJIM JIPYroro MU(OJIOTHYECKOr0 CYIIECTBA, ¢ HEOOIBIITUM OTBEPCTHEM B
HIDKHEHW 4acTH JIsS UTha. PUTOHBI 00bIYHO BMemanu ot 1 10 1,5 TUTpOB KUIKOCTH.
OHM U3TOTABIUBAINCH U3 PA3IMYHBIX MATEPUAIIOB, TAKMX KaK METasll, IJIMHA, KOCTh, U
yKpalajguch penbedamMu U pe3HbIMU y30paMu. BepxHsisi 4YacTh pPUTOHA 4YacTo
yKpamaiach  (pu30oM, CpenHsAs  4acTb —
KOJOHHAMU, a HIKHSIS — aKaHTOBBIMH JINCTBSIMU,
YTO MPHUIABATIO EMY U3BICKAHHOCTb, U HAa3bIBACTCS
«aHTPEIUIEMEHT.

Puton. o.n.3 11 n |l Beka
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Bepxusis yacth puTOHA, HaszbiBaeMasl (PpU30M, YACTO YKpallajgach H300paxKeHUsIMU
cKynbnTyp. Takue puToHbsl ObUIM Haiinenol U B Huca, npesneit cronuue Ilapdpuu. B
1948 rony B xo/€e apXeoJOTrHYECKUX PACKOMOK, MpoBeleHHbIX B Huca, B ceBepHOi
4acTH CTapOro KOMILIEKca ObUIM OOHapyKEeHbl 48 PUTOHOB, CAEIAaHHBIX U3 CIOHOBOM
KocTH (Wi OWBHS MaMOHTa) B CTE€HAX ABOPIA. JTH PUTOHBI UMEIOT MCTOPHUYECKOE
3HAUEHUE U MPEAOCTABISAIOT BAXKHYI0 HH(POopMalnio o KyiabType [lapduu.

®pu3 Ha pUTOHAX YKpalleH penbedamu, BBIMOJHEHHBIMH B Oapeiabe()HOM CTHUIIE.
Penbednl n300pakaroT pa3inyHbIe CIOKETHBIE CIICHBI, BKIIIOYAs TOBCEIHEBHYIO KU3Hb
u Mudonornyeckue 3nu30abl. Ha ppuszax n3o0pakeHbl CKyIbOTYpHbIE KOMITO3UIIUH,
KOTOphIE OTOOpaXaroT TMpa3IHUKH, TaHIBI M MY3bIKaJlbHBIE MOMEHTBI, YTO

CBUJIETEIHCTBYET O BHICOKOM YPOBHE Pa3BUTHS MY3BIKAIILHOTO UCKYCCTBA B JIPEBHEH
[Tapdumn.

My3bIKaapHOE HCKYCCTBO B JIPEBHOCTH HAXOJIWJIO CBOE BBIPAKEHHE HE TOJIBKO B
PUTOHAX, HO U B MUHUATIOPHON CKyJbnType. TYpKMEHCKMI HapoJa C JpPEBHEHIIMX
BPEMEH Y511 00JIbIII0E€ BHUMAHUE MY3bIKaTbHOMY UCKYCCTBY. 3emiisi TypKMeHHCTaHa
ABJIIETCS. MECTOM, TI'Jie¢ OOJbIIME JyXOBHbIE HACTaBHUKHU, MOKPOBUTEIN W MacTepa
MCKYCCTBA OCTAaBWIM CBOU cien. Cpenu MacTepoB, BHECIIMX 3HAYUTENbHBIA BKJIAJ B
pa3BUTHE MY3BIKAJIILHOTO MCKYCCTBA, MOYKHO MPHUBECTH NPUMEPHI TaKUX (UTYp, Kak
Amuk Aligeis [up u baba ['ammap, a Taxke u3BecTHbIX MacTepoB XIX Beka, TAKUX Kak
Awmanrensasl onnbex, I'ymsrensmu Veca, apamamu Toknen, Heren Opa3 6Garmm,
Hobartausa3 Oarmm, Ornan Oarmu, Jdypasr 6armm, Hlykrop Oarmm, YoBayp Oarmm u
IpyTrUe U3BECTHBIE Oarmm-My3bIKaHThl. DTH MacTepa, MpeoAoseBas TPYIHOCTU CBOETO
BPEMEHH, Yepe3 MY3bIKY Mepe/laBajii HAPOAY BaKHbIE COOBITHSI U UCTOPHH, OCTABUB
rIyOOKMH ciex B HapogHOM mnamsaTh. WX uMeHa cTaium 4YacTeio  (POJIBKIIOpA,
[IEpEeaBaACMOT0 U3 MIOKOJICHUSA B ITIOKOJICHHUE.

barmm-macTtepa cranu sl HApoJa CUMBOJIAMU MY>KECTBA U MYAPOCTH, UX UMEHA U
YUYEHUS CTaJIM CBSIICHHBIMU. MacTepa My3bIKH, HAUMHASL C MOJIOJIBIX JIET, CTPEMUIIUCH
MOJIYYUTh OJIarOCIOBEHHWE OT ATHX BEJIMKUX JIMYHOCTEH M OoOpaliajuch K HUM 32
HACTaBJICHUSMH, YTO CTAJIO TPAAUIMEH B MYy3bIKaJIbHOM HCKyccTBE TypKMEHHCTaHA.
OTU TpaguuKu NOAYEPKUBAIOT BAXKHOCTb CBSI3H C BEIMKUMHU MACTEPAMU B TYPKMEHCKOM
KyJbType, TJ€ MOoJyYyeHre 0JIaroCIOBEHUs OT yUUTENEH SIBISETCS BaXKHBIM ATArloM Ha
MyTH K YCIIEXY.

Kpome Toro, B TypkmMeHHCTaHE CYIIECTBYEeT 0CO0O€ MECTO, TI/ie KaKIbId IO
COOMPAIOTCSI MY3bIKAHTBI U TIOKJIOHHUKH MCKYCCTBA. DTO MECTO, CBA3aHHOE C UMEHEM
Anmka AligeiHa Ilupa, BEIMKOro HacTaBHHMKA, MacTepa MY3bIKM M pPacCKa3yuka,
xwusiiero B XI-XII Bekax. Ammk AinsiH [Iup cuntaercs ocHOBaTeneM My3bIKalbHON
TpaguLAHA, U €r0 UMs HE pa3 YIOMHUHAETCS B HApPOJHBIX CKa3aHUAX M JIETeHAax. B
TypkmenucTane ObUIM BO3BEACHbI MaMATHUKM W MEUETH B €ro 4YecTb, a TaKkKe
YCTAQHOBJICHBl ~ TAMSTHUKH,  TOCBSLIEHHBIE  HAUWOHAIBHOMY  MY3BIKQJIBHOMY
UHCTPYMEHTY — JIyTapy, CHMBOJIHM3UPYS [IyOOKOE yBaXKEHUE K TPATULIUSAM U KYJIbTYpE.
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IMamaTHuk Ammnka Aiasina [upa

Kpowme Toro, B cKyJIbNTYpHOM HCKYyCCTBE K 00pa3y baba ["'ammapa Takke oOpaiianuch
HECKOJIbKO H3BECTHBIX MacTepoB. [IprMepoM MOXKeT CIyXHuTh paboTa CKyJabOTOpa
Hypmyxammena AtaeBa mojn HasBanueMm "baba ['ammap" (1990), roe baba I'ammap
M300pakE€H KaK TIOKPOBUTENIb MY3BIKAJIbHOTO HMCKYCCTBA M CHMBOJI HapOIHOU
Tpanuiuu. B 3ToM mponsBenennu oH n300paxEH ¢ AyTapoM, Kak TOKPOBUTENb MY3bIKH,
B 00pase MOJIOJIOT0 YEJI0BEKA, UTPAOIIET0 Ha ’TOM HHCTpyMeHTe. Korga cMoTpuiib Ha
ATOT MAaMSTHUK, MEpel TJla3aMu OKUBAET OJHA W3 MOIMYJSPHBIX HAPOJIHBIX JIET€HI,
cBsi3aHHas ¢ baba 'ammapoM u ero uyecHoi CrioCOOHOCTHIO UCLENSTh.

H. Artaes. ba6a I'ammap. 1990
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CornacHo OgHOM M3 TakHWX JIET€HJ, B AMOXY Xa3peTu AJM, 3HAMEHUTAs JIOWIaAb MO
uMenu Jlynayn cunbHO 3a0oiiena U nepecrana ecth. Jledamuii e€ BcagHUK, KOTOPBIN
OBLT TakkKe MacTepoM WTIphl Ha ayTtape, Obl1 cam baba 'ammap. [lmst Toro uToObI
WCIICTTUTH JIOTIA (b, OH H3TOTOBUJI TyTap, B3sUI €T0 ¢ COOOM M, IPOMIS B CTOMIIO JIOIIA/IH,
ctan urpath Ha uHCTpyMmeHTe. [lon 3Byku my3biku [lynayn cHadana BHUMATEIbHO
cllymiaia, a 3aTeM, MOHEMHOT'Y, Hadaja €CTb. JTO 4YyJ0 MCIEJIEHHs CTajlo OJHOM W3
MHOTHX WCTOpHUH, CBsi3aHHBIX ¢ baba ['ammapom, mOATBEpKTAOMIMX €r0 CHIy W
MYIpPOCTb.

Orta JiereHja HAlOMUHAET O BaKHOCTH JyTapbl B TYPKMEHCKON MY3bIKaJIbBHON KYJIBTYpE
Y IIOMOraeT IIOHATh, KaK OH CTaJl CHUMBOJIOM MY3BIKAIBHOIO HACIEIUS CTPaHbI.
Cyl1iecTByeT MHOXECTBO TMOAOOHBIX JIETE€HJ|, KOTOPhIE HE TOJIBKO PAaCcCKa3bIBAIOT O
qyJecax U UCHENECHHIX, HO U MOJYEPKUBAIOT POJb MY3bIKH B )KU3HH TYPKMEHCKOIO
HapoJa.

CkynbnTop Ilomatr MamueB TakKe MONBITAICS
co3zaTh 00pa3 BEIMKOTO MOKPOBUTEINS MY3bIKH,
mactepa baba ['ammapa, B CBOEM MPOU3BE/ICHUU.
OH paboTan Haja 3TUM aMITHUKOM, U B 2016 roay
Ha €XKETrOHOMN BBICTaBKE, ITOCBALIEHHOU
npa3gHuky «benes» B ['ocy1apcTBEHHOM akaeMUU
1300pa3UTEIbHBIX UCKYCCTB TypKMEHUCTaHa, OH
MPEJACTaBWII CBOIO paboTy U ObLT  YIOCTOCH
roCyJIapCTBEHHOM Harpanabl. B cBoel CKynbnrype
«baba 'ammap» (2009) ckynsnTop obOpaiaercs K
o0Opa3sy ¢ myTapoM, pa3MecTuB ero (purypy B TCHU
JepeBa, YTO CUMBOJU3UPYET CBA3b C MPUPOAOUA U
MY3BIKOM.

II.Mamues. bada I'ammap. 2016

DTa KOMIIO3MIIMSI OCHOBAHAa Ha HAPOJHOW JIETE€HJIe, COTJIACHO KOTOPOM M3 JepeBa,
KoTopoe pocio psanom ¢ bada ['ammapom, mocie Toro kak OH MOCTPOMJI CBOM JTyTap,
BBIPOCIIO HEOOBIYHOE JIEPEBO, Ha3BaHHOE «JlyTap rynaksl» (IepeBo ayTap). ITo AEPEeBO
OTJIMYAETCS TEM, YTO €r0 BETBU U JIUCThsI HAIOMUHAIOT CTPYHBI AyTapa. [1o mpeganuto,
ATO JEPEBO BHIPOCIIO PSIIOM C €r0 YeTMHEHHBIM MECTOM OTJIbIXa B paiioHe ['ammapbaba.

Ckynbrirop nzoopasmi bada ["ammapa B cTosiueM moJIoKEHUH ¢ TyTapoM B MPAaBOU pyKe.
OO6pa3 BBIMOJIHEH C WM3BICKAHHBIM BHUMAaHUEM K JETAJISIM, MOJAYEPKUBAsI BEIWYUE U
IYyXOBHOCTh MacTepa. Ero mosza u BbIpak€HUE JUIA TMEPEAAl0T BHYTPEHHHUH MUp,
MOTJIOIIEHHBIA MY3BIKOM, U CO3/AI0T BIEYATIEHUE, YTO CKYJbINTYypa OYATO KHUBET,
MOTpY’Kasi 3pUTeNsi B TIyOOKHE pa3MbIIUIeHUs. DTa padoTa SIPKO BBIPAXKAET HUICHO
BJIOXHOBEHMSI, KOTOPOE MY3bIKAHT HAXOJIUT B CBOEM HHCTPYMEHTE, U OCTABIIAET 3pUTES
B MUPE MBICJICH U YyBCTB, KOTOPBHIE MOTYT OBITh MPOOYXKACHBI HCKYCCTBOM.
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Takue CKyJIbNTYpHBIE MPOU3BEAEHUA NPOJOJHKAOT CYLIECTBOBAaTH HE TOJIBKO B
npenenax TypKMEHHCTaHa, HO M B JAPYI'MX CTpaHax, B CKYJBOTYPHOM HCKYCCTBE
KOTOPBIX OHH MNPOJOJDKAIOTCA C JAPEBHUX BpeMeH. Hampumep, MOXHO IpPUBECTH
CKYJBITYpBI U3 UCKyccTBa [[peBHell ['penyin, KOTOphie AOILIM 10 HAIUX THEU. ITU
CKYJIBITYpbl ObUIM CO3AAaHBI B YECTh BEJIMKUX JIOJEH M IMO3TOB TOTO BpPEMEHHU.
IIpumepoM MOXET CIHYKHTh CKYJBITypa JpPEBHEIPEUECKOro 1modTa ['omepa,
M300pa)KEHHOIO0 B MOMEHT UIPbI Ha JIUpe. JTa CKyJbNTypa Obula HailieHa B pyHMHAX
['epkynamyma. CKyJIbOTOp, CO3JABIIUN 3Ty pabOTy, HEU3BECTEH. DTO MPOU3BE/ICHUE
JaTUPYyEeTCs TEPBBIM BEKOM J0 Hamied spbl. CKyIbNTypa BBINOJIHEHA U3 O€oro
MpaMopa U pUMCKOIro Mpamopa. B HacTosiiee Bpemsi OHa XpaHUTCS B My3€e ropoja
Mionxen, ['epmanus. Ha ckynbsnrype ['omep nzobpaxken ¢ iupoit B pykax. CKyabnTop
TOYHO Mepeai KpacoTy Tella o3Ta U ero aHaToMuto. OH 300pa3uil Mo3Ta ¢ HAKUAKOM,
BUcAIIeH ¢ onHOro mieya. Crenyst TpaaulUsaM IPeuecKoil CKyJIbITYPhl, OH H300pa3uil
o3Ta C OJHOM HOTrOM CJEerka BBITSHYTOM BHOEpPEN, YTO MPUIAET CTaTye ONIYILCHHE
JBHKCHUSL.

Eme onmHoll Takoil cKyabnTypoil sBisiercss mnpousBeneHue "Amnmonon Kudapen',
KOTOpPOE€ HECKOJIBKO pa3 CO3JaBAJIOCh DPa3HbIMM 3HAMEHUTBIMU U HEU3BECTHBIMHU
cKyJbntopaMu. MoMeHT, korjga Annosion Kudapen urpaer Ha nupe, uzoOpakaercst He
TOJIBKO B CKYJBIITYpPE, HO M B XHBONMCU. HecMOTps Ha HECKOJIBKO IOBTOPEHUH,
COJIEp)KaHME HTOr0 IMPOU3BEIECHMS OCTACTCA HEU3MEHHBIM. BO Bcex CKynbITypax
Amnnonon Kudapen nzodpaxeH c aupoii B pykax. Ero o6pas Takxe HaXOJUT CBOE MECTO
B peIbEe(PHBIX YKPALIEHUSAX, YTO TOBOPUT O PACHPOCTPAHEHUH MY3bIKH U NEHUS B KU3HU
HapoJia TOr0 BPEMEHHU.

CkynbrrTypa, oTpaxarouiasi JpeBHUN OOJMK MY3BIKaJbHOTO HCKYCCTBA, 3aHUMAET
JOCTOMHOE MECTO HE TOJIBKO B Pa3JIMYHBIX BUJAX UCKYCCTBA, HO U B CKyJIbOTYype. O0pa3
MY3BbIKAHTOB-0AarimoB M Ca3aHA0B, YXOASIIMN KOPHSIMH B JPEBHOCTb, MPOJOJIKAET
OCTaBaThCS AKTyaJIbHBIM U CETOJIHS, COXPaHss CBOIO 0COOYIO 3HAUYMMOCTb.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

VIIK-681.3

[IA®POBBIE IBOMHUKA B MPOMBIIIJIEHHOCTH!: YJIVUIIEHUE
YODOEKTUBHOCTHU U BE3OMMACHOCTHU MPOU3BOJICTBEHHBIX
MPOLIECCOB

NBanoB Anekceii BukropoBu4

CrynaeHt, paxkynbTeT npombilieHHON 6e3onacHocTH, CankT-IlerepOyprekuii
rOCy1apCTBEHHBIA YHUBEPCUTET

r. Cankr-IlerepOypr, Poccus

ITerpoBa Upuna BasiepbeBHa

CryneHT, gakynpTeT NpoMbILUIeHHOHN Oe3onacHocTH, CankT-IleTepOyprekuit
rOCYIapCTBEHHBIN YHUBEPCUTET

r. Cankr-IlerepOypr, Poccus

AHHOTALIUA

B cratbe paccmaTpuBaroTCS KOHLENIMM M HPHUHLMIIBI MCHOJIb30BaHUS LU(POBBIX
JBOMHUKOB B IPOMBIIUIEHHOCTH JJIsi MOBBILICHUS 3(PPEKTUBHOCTH U 0€30IaCHOCTH
IIPOU3BOACTBEHHBIX MpoLecCOoB. ONMUCHIBAIOTCSA KIIOYEBBIE TEXHOJOTMHU, TAaKHE Kak
MozenupoBanue, natepHet Bemien (IoT), a Taxke uHTErpays JaHHBIX JUJIS CO3JaHUS
BUPTYaJbHBIX aHAJOrOB pEaJbHbIX OOBEKTOB M MPOLECCOB. AHAIM3UPYIOTCS
IpPEUMYIIECTBA MPUMEHEHUSI LU(POBBIX ABOWHUKOB B MPOMBIIIJIEHHOCTH, BKIIIOYas
CHW)XEHHUE 3aTpaT, YJIy4dlIeHUE KOHTPOJS KauyecTBa, MOBBIINICHHE O€30MacCHOCTH Ha
IIPOU3BOJICTBE U ONITUMHU3ALUIO YIIPABJICHHS PECYPCAMHM.

KiroueBbie ciaoBa: 1udpoBbsie TBOWHUKH, MpoMbIIieHHOCTh 4.0, 3pdexkTuBHOCTD
MPOU3BOJICTBA, OE30IMaCHOCTh, MOJEIHpOBaHue TpoieccoB, uHTepHeT Bemeh (10T),
MIPOMBIIICHHAs] aBTOMAaTH3alusl, UG POBU3AIHS.

1. BBeaenue

[MudpoBbie NBOWHHUKU TPENCTABIAIOT COO0OW BUPTyaldbHBIE MOJEIH peaTbHBIX
¢bu3nUecKux 00bEKTOB WJIU MPOIIECCOB, KOTOPHIE UCTIOIL3YIOT JaHHBIC JJII UMUTAIIUU
uX paboThI B peaibHOM BpeMeHu. B ycrnoBusx npomsinieHHOCTH 4.0, T/1€ BaXHYIO POJIb
UTPAIOT aBTOMaTHW3aius U MudpoBu3anus, TUGPOBbIE JIBOWHUKH CTAHOBATCA
HE3aMEHUMBIM HHCTPYMEHTOM I TOBBIICHUS 3((HEKTUBHOCTH M 0€30MacHOCTH
npou3BoAcTBa. OHM MO3BOJISIOT UHTETPUPOBATH WHMOPMAITHIO O (PYHKITMOHUPOBAHUHN
O0OBEKTOB U WX COCTOSIHUH, MPOTHO3MPOBATH WX TOBEJCHHE, a TaKKE OIEPATUBHO
pearupoBaTh HA U3MEHECHMUS.
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2. llpyHIUnbI padoThl HM(PPOBHIX IBOITHMKOB

[MudpoBoit  ABOMHWK  MpeACTaBISET COOOW  BUPTYAIbHYIO  PETPE3CHTAIUIO
MIPOU3BOCTBEHHOTO TPOIIECCa UM YCTPOUCTBA, KOTOPHIA TECHO CBSI3aH C (PU3UICCKUM
00BEKTOM C MOMOIIBIO PA3NMYHBIX TATYUKOB M CUCTEM MOHUTOPUHIA. DTHU CUCTEMBbI
COOMPAIOT JaHHBIE O COCTOSHUU O0OPYIOBAaHHS, KOTOPHIC MEpPeaarnTcs B MU(PPOBYIO
MOJIe/b, TJIC OHU OOpabaTHIBAIOTCS M AHAIWU3UPYIOTCS ISl ONTUMHU3AIUUA PabOTHI.
OCHOBHBIMH KOMIIOHEHTaMH IU(GPOBOTO TBOWHUKA SIBISIOTCS:

o CeHcopbl M ycTpoiicTBa cOopa AaHHbIX. OHM (QUKCHPYIOT pa3IUYHbIC
napaMeTpbl MPOIECCOB, TaKHE KaK TEMIEpaTypa, JaBjieHUe, YPOBEHb BUOpaLUU
U JpyTHE.

e Mogean u anropurMbl 00pa0OTKH JAaHHBIX. J[aHHBIE mnepenarTCcs B
BBIYMCIIUTENbHBIE CUCTEMBI, TJI€ MCIOJIB3YIOTCS MOJENH, CO3JAI0IIUE TOYHBIC
penpe3eHTanuu GU3NYECKOro 00beKTa UK Mpoliecca.

o IIporpammuoe odecneueHue sl ynpasjiaeHus U aHaau3a. OHO aHaIU3UpPYyeET
JaHHbIE B pEajJbHOM BPEMEHHM U MPENOCTaBIIACT MHPOPMALUIO JJI NPUHATUSA
pELIEHNUN.

3. IIpumeHenune HUPPOBHIX ABOMHUKOB B IPOMbIILJICHHOCTH
IHoBbimienne 3(ppeKTHBHOCTH NPOU3BOACTBA

[udpoBble NBOMHUKH MO3BOJSIOT HHTETPUPOBATH JAHHBIE C PA3IMYHBIX 3TaIloOB
IIPOM3BOJICTBEHHOIO  MpOLEcca,  ONTUMHU3UPYS  MCIIOJNB30BAHUE  PECYPCOB,
MHUHUMU3UPYS TOTEPU M IIOBBINIAA KA4eCTBO NPOAyKIMU. Mcmosb3ys IOaHHBIE B
peaibHOM BPEMEHHU, MOXKHO PEryJupoBaTh HapameTpbl padoTbl 000pYyIOBaHUS, YTO
CHOCOOCTBYET MOBBIIIEHUIO TPOU3BOIUTEIIBHOCTH U CHUYKEHUIO U3/IEPIKEK.

Oo0ecneuenue 0€30MACHOCTH

Hcnonb3zoBanne nuppoBbIX ABOMHUKOB CIIOCOOCTBYET MOBBIIIEHUIO O€30MaCHOCTH Ha
MPOU3BOJACTBE. MoOZENM MOTYT BBISBIATh NOTEHUMAJIBHBIE YIPO3bl, TAKHE KaK
HEUCIIPAaBHOCTH OOOpYAOBaHUS WJIM ONACHble HW3MEHEHUs B TEXHOJOTHYECKHX
MIPOLIECCAX, U MO3BOJIATH ONEPATOPAM WJIA aBTOMATU3UPOBAHHBIM CHCTEMaM IPUHATH
Mephl 10 BO3HUKHOBEHMS aBApUUHBIX CUTYyalMil. AHanu3 OONBIIMX JaHHBIX TaKXKe
ITIOMOTAaeT NPENCKA3bIBaTh U MPEAOTBPALIATh ABAPHH.

IIporuo3upoBanue u 00CJay:KUBaHUE 000PYAOBAHUSA

[udpoBble ABOMHUKKA TMO3BOJSAIOT MOJAENUPOBaTH pabOTy oOOOpyAOBaHUS U
MPOTHO3MPOBATh €r0 TEXHUYECKOe cocTosHue. Ha ocHOBe aHaim3a NaHHBIX MOXKHO
MPOBOAMTH MPEACKA3aHUS O BPEMEHU /10 IOJIOMKH MIJIM HEOOXOJUMOCTH TEXHUYECKOTO
oOCITy’)KMBaHHUSl, 4YTO TMO3BOJIAET MHMHHUMHU3HPOBATH MNPOCTOM U  TOBBICUTH
3 PEeKTUBHOCTH PAOOTHI.
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4. IlpenMyuiecTBa U BbI30BbI BHepPeHUsI HU(PPOBBIX IBOHHUKOB
IIpeumymecrsa
OcCHOBHBIE TPEUMYIIIECTBA UCTIOIB30BAHUS [IU(PPOBHIX JBOWHUKOB BKIIIOYAIOT:

o CHuKeHMe 3aTpPaT HAa TeXHHYeCKOe 00C/IYyKHBAHHE 32 CUET IMpEACKa3aHUs
BO3MO’XKHBIX MTOJIOMOK M 3apaHee MPOBEACHHBIX MPOYUIAKTHIECKUX PaboT.

o YaydlieHHe KadecTBa NPOAYKUMHU Onarogaps MOCTOSHHOMY MOHUTOPHUHIY W
KOPPEKTUPOBKE IIapaMeTPOB IIpoLiecca.

o Onrumu3anMs NPOLECCOB 3a CYET TIOCTOSHHOIO AaHalIW3a JaHHBIX W
ONEPATUBHOIO MPUHATHUSA PEILICHUI.

Brn130BbI
Bueapenue iudpoBbIx ABOMHUKOB CTATKUBAETCS C PSIOM ITPOOIIeM:

o BpicOkHme HavajJbHBIE 3aTpPaTbl Ha YCTAHOBKY W HWHTETPAllMIO CEHCOPOB,
IPOrpaMMHOTro o0ecriedeHus: 1 000pyA0BaHUs.

o CJ10:)KHOCTH B MHTEIPallUM € CYLIECTBYIOIIMMHU CHCTEMAMU U 00eCrieueHUU
COBMECTUMOCTH MEXKy Pa3IMYHBIMU TEXHOJOTHUSIMU U MaTGopMamu.

o Heo0xoauMocTs B KBAJIU(UUMPOBAHHBIX KaJApPax, CIOCOOHBIX pabOTaTh C
HOBBIMH TEXHOJIOTHSIMU U JIAHHBIMHU.

5. byayumee nu(poBbIX IBOWHMKOB B POMbIIIJICHHOCTH

bynyuiee nudpoBbIX ABOMHUKOB CBSI3aHO C MX MHTErpaluend B «yMHbIE» (aOpHKU U
HCMOJIb30BAaHME B PaMKaxX KOHIENMUIHWHU OpoMbiiuieHHOCTH 4.0. PazBuTne TexXHOJIOrMI
MHTEpHETA BEIlled, MCKYCCTBEHHOTO WHTEUIEKTa M MAIIMHHOTO OOydeHHs OyAeT
CIOCOOCTBOBATH CO3/IAHUIO 00JIE€ UHTEIIEKTYaJIbHBIX 1 aBTOHOMHBIX CUCTEM, KOTOPBIE
OyIlyT CIOCOOHBI MPUHUMATH PEIICHUS 0€3 Yy4acThsl YEJIOBEKa, YTO OTKPOET HOBBIC
BO3MOXHOCTH JJIsl TIOBBIMICHUSI YPPEKTUBHOCTH U 0€30MaCHOCTH MPOU3BOICTBEHHBIX
IIPOLIECCOB.

6. 3akaouenue

[udpoBbie ABOWHUKU CTAHOBSITCS Ba)KHEUIIIMM MHCTPYMEHTOM B MPOMBIIIICHHOCTH,
obecnieunBasi  moBbIIeHHE 3G (PEKTUBHOCTH, OE30MAaCHOCTH U ONTHUMHU3AIHUIO
MIPOU3BOJICTBEHHBIX MpoIleccoB. HecMOTpsi Ha CyIIECTBYIOIINE BBI30OBBI, BHEAPECHUE
ATUX TEXHOJIOTUI UMEET OTPOMHBIN MOTCHIIUAJ JIs1 yy4dIlIeHUs PaObOThI IPEANPUITHIA,
0COOEHHO B YCIIOBUSIX COBPEMEHHBIX TPEOOBaHUH K aBTOMATH3AIlUN U IIU(PPOBHU3AIUH.
B nanpHeilleM MOXHO OXUAaTh UX MIMPOKOE PACHpPOCTPAHEHUE, YTO MPUBEIET K
JadbHENIleMy COBEPIICHCTBOBAHUIO ITPOU3BOICTBEHHBIX MPOIIECCOB.
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Abstract

The founder of Eastern musical culture, Barbad Mervezi, and his biography and creative
work

Key words: culture; Empire; architecture; music; flourish; court; literary; art;collection;
dessan; ensemble; trumpet; astrology; harmony; rhythms;

Achaemenian, Greco-Bactrian, Parthian, Ancient Merv, Kushan, Sassanids and several
other states were formed in the ancient Middle Ages before the spread of Islam in the
territory of Turkmenistan. They were among the developed states of their time in terms
of politics, culture, art, and architecture.

One of them is the Sasanian Empire. He ruled for 425 years (226-651 AD). The state
was located near the Tigris River and its capital was Ctesiphon. This state occupies the
territory from the Persian Gulf to Amydera. Ancient medieval Persian, Parthian and
Syriac (Arabic) languages were used in the state, and the population followed
Zoroastrianism. The Sassanid Empire flourished under Khysrow | Anushirvan,
Hormuzd 1V and Khysrow Il Pervez. Especially during the period of Khysrow Il Pervez
(590-628), music had great developments and new types of music were born. Barbad
Merwezi becomes the court musician of the state. It seems that there is no complete and
correct information about the master musician in the Turkmen language, although he
has been found several times in literary sources.

According to literary sources, Barbad Merwezi lived between 588-638 years. He was
born in Merv and spent a certain part of his life there. Merwezi's nickname also meant
that he was from Merv. His original name was Falahbat, which means Parthian. The
master musician is recognized throughout the East. It has different names in literary
sources: Pahlabat, Parbat, Berbat, Borbad. It is also called Barbad because of the skillful
playing of the musical instrument called barbad (similar to string). In addition, he played
the harp and the trumpet by heart. He moved from Merv to Ctesiphon, the capital of the
Sassanid state, and there he began working as a court musician with Khysrov Pervez.
He created a group of talented musicians from the Middle East and the Middle East.
They consisted of singer-musicians and musicologists such as Sarkash, Bamshot,
Nakisa, Romtin, Fitna, Navogar, Sarkab, Robust. Under the leadership of Barbad, in a
short period of time, this group creates a large music collection called "Khisrovanalar"
(Celebratory Songs of Glory), which consists of 7 dessans, 30 pieces of music and 360
songs.
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The artist used the numbers "7", "12", "30", and "360" in this set. He explained the
numbers found in astrology (moon, stars, planets) of the Zoroastrian religion, which
follows the current calendar. Mohammad Tusi, an Iranian scientist and astrologer, in his
work "Secrets and Miracles of the Stars", mentions that Barbad Merwezi used the lunar
calendar with these numbers (7 days of the week, 30 days of the month, 360 days of the

year).

The collection consisted of 7 dessans (Hisrovaniye), 30 musical parts (melody, vocal or
musical parts), 360 songs, which were sung on every day of the year, and there were
even songs dedicated to special days and holidays. The 30 musical sections in Barbad
Merwezi's musical repertoire are written in the following order in Old Persian.

1. Ganji bod oward 11. Oroysi 21. Mehrgoni

2. Ganji gow 12. Nimruz 22. Marwinak

3. Ganji sohta 13. Sabz dar sabz 23. Rohi sabdiz

4. Sodirwoni marwarid 14. Kafli ruzi 24. Sabifarah

5. Tahti Tokyadi 15. Sarwiston 25. Farahruz

6. Nokusi 16. Serwi sahi 26. Gunca kabikdori
7. Aurangik 17. Numin boda 27. Nakgirhon

8. Hakka kowus 18. Romin hon 28. Kini Siyawus

9. Mohi bor kuhon 19. Sozi Nowruz 29. Kini Eraj

10. Miiskidona 20. Magikuya 30. Bogi Sirin [4, 16 s]

1. Several pieces of music from this musical ensemble have survived to our days. Among
them are "Kini Siyavush" or "Kini Eraj (Away from Eraj)", "Aurangik (Song about the
Throne)", "Bogi Shahriyar (The City's Garden)"”, "Haft Ganj (7 Treasures)", "Nawruzi
Buzurg (Great Nowruz)", "Sarviston (Cypress Tree), "Arayishni Hwartesh™ written in a
lyrical and passionate song. (Beauty of the Sun), "Hosh Labenan" (Song of the Sweet
Language), "Mah Apar (The Moon on the Mountain)" etc. are some songs.

Barbad Merwezi, using the current lunisolar astronomical calendar, named the complex
"Duvozdahdawra", a period of 12 periods. Each of them has its own name, which divides
them into each moon and constellation of the current horoscope. The constellations were
also in this sequence. They can be represented as moons and constellations in the
following names:

Weep for months

1. “Farwardin”(march - april) 7. “Mehr” (september-oktober)

2. “Ordibehest”(apil-may) 8. “Azar” (november-december)

3. “Hordad”(may-june) 9. “ Day” (december-january)

4. “Tir” (june-july) 10. “Bahman” (january-february)
5. “Mordad” (july-august) 11. “Isfardarmoz”(february-march)
6. “Sahriwar” (august-september) 12. “Dawra” (the last part)
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Weep for stars:

1. Hamal (Aries) 7.Mizan (Libra)

2. Sawur ( Taurus) 8.Akrab (Scorpio)

3. Zauza (Gemini ) 9. Kaus (Sagittarius)

4. Saratan (Cancer) 10. Jadi (Capricorn)

5. Asad (Leo) 11. Dali (Aquarius)

6. Sunbula (Virgo) 12. Hut (Pisces) [3, 18-19 s]

Merwezi refers to these 12 thematic periods as "the harmony of the astrological
calendar" and "the sound waves of star rhythms and their descent into the earth."

There are several literary sources about the master musician and his work. The most
frequent literary sources are Abulkasym Firdowsi's poem "Shanama", Nizamy
Genjewi's essay "Khysrow and Shirin”, Abu Mansur al-Saloibi's "Kings of Persia and
information about them" ("Gurar ahbar muluk al-furs wa siyahurum™).

For example, in "The List" it says:

He looked at Sarkasha and said, "Oh, you are a fool. If you are a person, Barbados is a
syrup."

The most specific information about Barbad Merwezi's performance skills is also found
in Nizamy Genjevi's essay "Khysrow and Shirin".

He plucked the strings of the instrument, "Zerafkand" covered the top, sang a ghazal and
added to the music, "Nekisa ank" to ten voices, "Barbad" danced in such a beautiful
melody.

In the museum located in the American state of Baltimore, the statue belonging to the
Sassanid state has preserved the images of King Khysrov and Barbad with a band of
musicians. There is a silver plate (podnos) with the image of Barbados and its musicians.
The manuscript of Ferdowsi's poem "Shanama" written in 1333, which describes the
occasion of Khysrov playing music in the presence of the Barbadian band of musicians,
was preserved in the Saltykov-Shedrin State Library in St. Petersburg.

Barbadian religion has been recognized not only in its own time but also in all ages. Al-
Farabi, al-Biruni, Omar Khayyam, Ibn Sina, Khysrow Dehlevi, Abduhamid Ghazali.
Nejmeddin Kawkabi, Muhammethan Safi, Lutfullo Bahadir, Rozhand Ahmetabadi,
Haidar Tutiyani, Mawlawi Muhammethan, famous scientists of the East who lived in
the 9th-18th centuries, and music students, have reported about this famous musician in
their works and treatises. Muhammad Ghiyasuddin also mentioned this master musician
in his dictionary called "Giyas-al-lugat”. The poet and historian al-Jahiz and the singer
and musician Ibrahim ibn Ishaqg al-Mawsuli from the city of Mosul (now Iraq) are among
the first to mention Merwezi of Barbad.

Several other musicologists have mentioned Barbad Merwezi and his composition in
their works, and expressed their good opinion about this master musician.
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Among them are lIranian historian Murtaza Rawandi, Iranian astronomer Zakaria ibn
Muhammad al-Qazvini, English orientalist E. Brown, German orientalist H. Ete, Danish
oriental musicologist A. Christiansen, Arab musicologist M. Allahberdi, Soviet
musicologists V. S. Vinogradov, I. S. Braginsky, etc. names can be mentioned.

In Dushanbe, the capital of Tajikistan, there is a palace of culture named after Barbad
Merwezi. In 1990, in honor of the master musician's 1400th anniversary, "Artistic
traditions of the peoples of Barbad and Central and Near Asia, history and present.

Several other musicologists have written about Barbad Merwezi and his creativity in
their work, and expressed their good opinion about this master musician. Among them
are the famous teacher Murtaza Rawandi, the famous astronomer Zakaria ibn
Mohammad al-Karwini, the English orientalist E. Braun, the German orientalist H. Ete,
the Danish orientalist A. Christiansen, the Arab musicologist M. Allahberdi, the Soviet
musicologists V. S. Vinogradov, 1. S. Braginsky and 5.m. names can be mentioned.

Dushanbe, the capital of Tajikistan, has a cultural palace named after Barbad Merveri.
In 1990, on the occasion of the 1400th anniversary of the master painter, "Artistic
traditions of the peoples of Barbados and Central and Near Asia, history and present”.

an international (scientific) symposium was held. Along with neighboring countries,
professors and scientists from countries such as Iran, India, Libya, Poland, and the
United States participated in this symposium with their presentations. Some of the
scientists participating in the symposium noted that Barbad Merwezi was born in ancient
Merv (now Mary province) and spent most of his life there. Although information about
Barbad Merwezi is often found in Persian-Tajik literary sources, the Turkic peoples of
the East (Turkmen, Kazakh, Kyrgyz, Uyghur) also consider him the founder of their
musical art.

President Gurbanguly Berdimuhamedov says: "At the current stage of development of
our society, it is inevitable that our spiritual world is the basis for the improvement of
the material culture of the people. This was the case. Because from a scientific point of
view, culture is divided into two - material and non-material forms. It is understood as
a magical power that inspires patriotism, wisdom, spiritual life, hard work..." [1,151 p.).

Turkmen National Conservatory named after Maja Kulyeva

Deadline: November 22, 2021
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MUSICAL THEORY BARBAD

The article highlights the creative path of the eastem oriental musician Barbad Mervezi
(588-638 yrs). He was palace musician of Khysrov Il Parviz (590-628 yrs) He created
together with his musicians a large musical cycle called "Hysravoni™ (ritual songs of the
king). His theoretical developments in the field of and tonal melodies. The article is the
first publication on this issue in the Turkmen language.

K. Evbasirov
THEORY MUSIC BARBADA

The creative path of the famous musician Barbada Merveti (588-638 kg) is highlighted
in the article. served at the court of Khosrow 11 Parviza (590-628 kg). Together with his
musicians, he created a painful musical style called "Hosravoni* (victorious songs in
praise of the ruler), which are theoretical developments in the field of the task structure
of tonal melodies.
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®YHKIHUU OT MATPULI. TIPUJIOXKEHHUA B TEOPUU
JANOPEPEHIIMAJBHBIX YPABHEHUU

JAypavieB Kepummyxammer

KaHIUIaT GU3UKO-MaTeMaTHYECKUX HAYK, CTapIIMil mpernoaaBaTesib TypKMEHCKOTO
rocyJapCTBEHOT0 YHUBEPCUTETAa UMEHU MaXThIMKYJTH

r. Amxaban TypkmeHucTan

MammueBa Oryas0uke KiabruaypabieBHA
[IpenonaBatenb, MHCTUTYTA TeIeKOMMYHUKAIMA 1 HHPOPMATHKH
r. Amrxaban TypkmeHucTaH

AHHOTALIUA

B cratee paccmarpuBarorcs (GYHKIMU OT MaTpuI] Kak OOOOIIEHWE CTaHIApTHBIX
(yHKIUHI OT YKCell, UX CBOMCTBA U METO/IbI BhIUKCIeHHsI. OCHOBHOE BHUMAHUE YJIEJIEHO
MaTpPUYHOU IKCIIOHEHTE, Jorapupmy, TPUTOHOMETPUUECKUM (DYHKIIMSAM, a TakKe HX
MPWIOKEHUSIM B Teopuu nuddepeHinanbHblx ypaBHeHUH. B cratbe o0cyxmatorcs
MPAKTUYECKUE ACTEKThl HMCIOJb30BaHUS 3TUX (YHKIMWA TPU PEIICHUH JTUHEHHBIX
muddepeHranbHbIX YpaBHEHUH, 1€ MaTPULIBI UTPAIOT KIIFOUYEBYIO POJIb B OMMCAHUU
IUHAMHUKA CHUCTEM. TaKke pacCMaTpUBAIOTCS YHWCICHHBIE METOAbl BBIUYHUCIICHHS
MaTpUYHBIX (HYHKIIHMMA, KOTOPbIE HAXOASAT MPUMEHEHHUE B CIIOKHBIX PEAIbHBIX 3a]a4ax,
TaKUX KaK aHaJIU3 YCTOMYMBOCTHU U JUHAMHKA IIPOLIECCOB B MHKEHEPUHU, IKOHOMUKE U
buzuke.

KuroueBrble c1oBa: GyHKIMY OT MAaTPUIL], MATPUUHAS SKCIIOHEHTA, TUHEHHbIE CUCTEMBI,
muddepeHuranbHble YpaBHEHHUs, TEOPETUYECKHUE MPUIIOKEHUS, YUCICHHBIE METOIbI.

1. BBenenue

Martpuunbie QyHKIIUA — HTO MATEMAaTHUYECKOE paclIupeHue TPaIUIIMOHHbBIX (QYHKIUI
OT YHCEJI, MO3BOJIAIOIIECE UX MPUMEHECHUE K MATPUIAM, KOTOPBIE, B CBOIO OYEPEMb,
SBJISIFOTCSI MOIITHBIM MHCTPYMEHTOM B JIMHEWHOU anreOpe. B wacTHoCcTH, OHM UTparoT
BOKHEHUITYIO pOJib B Teopun AuddepeHnaibHbIX YPAaBHEHHM, T/I€ UX HCIIOIh30BaHUE
mo3BoJIsieT 3(GGEKTUBHO pemiaTh 3ajavd, MOJICIHUPYIOIINE peajbHble (Qu3nyecKue,
SKOHOMMYECKHE U TEXHUUECKUE CUCTEMBI.

MHuorue 3ajadyd JUHEWHOM JWHAMHUKH, BKJIOYas CHCTEMbl C HECKOJLKMMU
MEPEMEHHBIMU W MHOTHMMHM CTEIEHSMH CBOOObI, MPEJICTABISIIOT COOOH CHUCTEMBI
TUHENHHBIX U pepeHInanbHbIX YpaBHEHUH.
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B takux cucremax MaTpHUYHEBIC q)YHKHI/II/I CJIy’>KaT Ba)XHbIM HHCTPYMCHTOM [JI aHaJIM3a
9BOJIOOUKN  COCTOSAHUA CHUCTCMbI BO BpPpEMCHU W I PCIICHUA ypaBHeHHﬁ,
OIIMCBIBAIOIMIUX PA3JIMYHBIC (1)I/IBI/I‘IGCKI/I€ IMPOLECCCHhI.

B 31Ol cTatbe MBI paccMOTpUM, Kakue (PyHKLIHMHU OT MaTpUI] CYIIECTBYIOT, KaK OHHU
UCIOJB3YIOTCS B peuieHuH Iu((epeHINAIbHbIX YpPaBHEHUI M KAaKUE YHCIICHHBIE
METOABl TNPHUMEHSIOTCA JUIA KX BBIUMCICHUSA. MBI Takke YIEnuM BHUMaHUE
IPUKJIAJAHBIM aCIEKTaM, TAKMM KaK YCTOMYHMBOCTH CHCTEM, YTO SIBISIETCA OJHHUM W3
BaXHEHIINX MPUMEHEHHUH B Teopun AU PepeHInaIbHbIX YPaBHEHHI.

2. OcHoBHBIE THIIBI QYHKIMH OT MAaTPULL
2.1. MaTpu4Has IKCIIOHEHTA

OpaHOM U3 caMbIX 3HAUYMMBIX (DYHKUIHNA OT MATpHUI] SBISETCS MaTpU4YHas YKCIOHEHTA.
Ona MoxeT ObITh BhIpayKeHa Kak psija Teinopa:

n— i
A o “'1

il 1)

Ota QyHKUUA UTPaeT BaXXHEHUIIYIO pojib B pelieHnH Au(depeHIuanbHbIX YPaBHEHUH,
ITIOCKOJIBKY OHa ITO3BOJIAET OMMUCATh MOBEACHUE JIMHEWHOW JUHAMAYECKON CUCTEMBI BO
BpemeHu. Hampumep, perienne cuctemMsl AuddepeHnaIbHbIX YpaBHEHHIM:

—x(t) = Ax(t)
i !

NUMECT BU.
x(t) = e*x(D)

rie X(0) — mHavanmpHBIC YCIOBUS CHCTeMbl. B ciydae, korma Marpuma A
JTUaroHaJu3upyeMa, BEIYMCICHUE DKCITIOHEHTHI CTAHOBUTCS 3HAYUTEIBHO TPOIIE, TaK
KaK DIKCIIOHEHTY MOYXHO BBIYHCIISATH 1O OTACIBHOCTH JJII COOCTBEHHBIX 3HAUCHUU
Matpuirel. OTHAKO 1)1 60JIe€ CII0KHBIX MaTPHII, TAKUX KaK HETMHEHHBIC UITH UMCIOIIINE
CJIOKHBIE COOCTBEHHBIC 3HAYEHUS, PacueThl MOTYT MOTpeOOBaTh 0OJiee CIIOMKHBIX
METO/IOB, HANpuMep, HCTOJb30BaHUs MeTona [lame wiam WTepaTUBHBIX YMCIECHHBIX
METOJIOB.

MartpryHas SKCIOHEHTa TaK)KE MCIOJIb3YETCS B PAa3JIMUHBIX IMPUKIAJAHBIX 33/1a4ax,
HaIrpuMep, B MEXaHUKE, JIEKTPOHUKE U OMOJIOTUH, T/1€ JIMHEUHbIE CUCTEMbI OITUCHIBAIOT
JBYKEHUE YACTUII, TOBEJCHUE AIEKTPUUECKUX LENeN UM 3BOTIOLUI0 OMOJIOTHUYECKUX
MTONYJISILUH.
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2.2. MaTpu4Hblii Jiorapupm

Matpuunblii orapudmM TpencTaBisgeT co00il (PYHKIHMIO, SBISIOUIYIOCS OOpaTHOU K
MaTpU4YHON dKcroHeHTe. OH HCHOJIb3yeTCs MJIA PEMIEHUs 3ajad, B KOTOPBIX
HEOOXOMMO U3BJIEYb UCXOJHYI0 MAaTPUIy U3 OSKCIOHEHIMAIbHOW (YHKIIHMH.
dopManbHO MATPUYHBIA JOTapu(dM MOXKHO BBIPA3UTh YEPe3 PaA3IOKCHHE B Ps
Teinopa:

- 'tl.1 I__l.ll.;_L .
log(A) =Y ———(A-1I)"

T
n=1

rae | — enunnyHas marpuna. OH HaXOUT NPUMEHEHUE B aHAJIN3€E JIMHEHHBIX CUCTEM,
rie HEoOXOJWMO H3YYHUTh CTaOMJIBHOCTh CHUCTEMBbl, OCHOBAHHYIO Ha MAaTPUYHOM
ormepatope. MarpuuHblii JorapudM TakKe HCIHOJb3YyEeTCs B 3aJadyax TEOpPHUH
YCTOMYMBOCTA W YIPABICHHM, A TAKXKE IIPU PELICHUM YPABHEHHM C MaTPUYHBIMHU
OIIEpPATOpPaAMH.

OgHuM U3 KJIIOYEBBIX TMPUMEHEHHM MaTpUYHOTO Jorapudma SIBISIETCS €ro
MCIIOJIb30BAHUE B aHAIN3E YCTOMYMBOCTH JIMHEUHBIX CUCTEM, OCOOCHHO B T€X CIIyYasX,
KOIJla CHCTEMa OIKMCaHa He TOJIbKO MaTpuieil A, HO U JOMOJHUTEIbHBIMU
napameTpamMu. B Takux cuTyalusx MaTpU4YHBIN Jorapudm TOMOraeT AeTallbHO
MCCJIEIOBATh XapaKTEPUCTUKU CUCTEMBbl U €€ pEeaKIMi0 Ha M3MEHEHHWs BO BHEIIHHUX
napameTpax.

2.3. Tpuronomerpudeckue GyHKIUMN

Tpuronomerpuueckue GyHKIIUA OT MAaTPUI] (CUHYC, KOCUHYC M JAPYTHUE) MOTYT OBITh
BBIPAYKEHBI YEPE3 UX PA3JI0KEHUS B pAabl Teinopa:

"" 1 '.'__-l',!l: 1
sin(.A) N [ )
/ .:r:'_:.-l ['__}j'r { I]l
1‘ . ].I'I'_'l:”
cos(A) \} l—

— (2n)!

Otu GyHKIUM TIOJIE3HBI TIPH PEIICHUHM 3a/lad, CBS3aHHBIX C TEPUOANYECCKUMU
mpoieccamMy, HampuMmep, B TEOPUH KOJeOaHWl, MEXaHWKE W DJICKTPOTEXHUKE.
MatpuuHple CHHYC HW KOCHHYC MOTYT OBITh HCIIOJB30BaHbI TPU OMUCAHUU
MePUOANYECKUX JABMIKEHUM, TAKMX KaK KOJeOaHUs B MEXaHUUECKUX U IJIEKTPUUECKUX
CUCTEMAaX, a TAaKXKe B 3aJ]1a4ax, I71e HEOOXOIMMO OTMMCATh MOBEJCHNUE KBAHTOBBIX CHCTEM.
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MatpuuHble TpPUTOHOMETpHUUECKHE (YHKIHMU TaKKe NPUMEHSIOTCS TpU aHaIu3e
KoJieOaHWii B TEMNsIX C HECKOJbKHUMH PE30HAHCAMU WM B MHOTOKOMITOHEHTHBIX
CUCTEMAX, 1€ KaXAbI AJIEMEHT UMEET CBOIO COOCTBEHHYIO YACTOTY KOJIEOAHUIA.

B Takux 3agadax HCIIOJIb30BAHUC MATPHUYHBIX (1)YHKHI/II\/1 IIO3BOJIICT OIIMCAThb
B3aMMOCBA3b MCXKY Pa3JIMYHbIMU YaCTAMU CUCTCMbBI U UX O6H_[yIO AWHAMHKY.

3. llpumeHenus B Teopuu a1 depeHunAIbHBIX YPABHEHUI
3.1. JIuneiinbie cucrembl A depeHunAIbHBIX YPABHEHUH

JIluneitnpie cuctembl aUdPEpEeHIMATBHBIX YPaBHEHUNM IIMPOKO HCHOJIB3YIOTCS B
pa3IUYHBIX 00JACTAX, TAKUX Kak (u3HKa, OMOJIOTHS, SKOHOMUKA U MHXXeHepus. OHu
OMKCHIBAIOT HBOJIIOIMI0O MHOKECTBA MEPEMEHHBIX BO BPEMEHHU, KOTOPbIE MOTYT OBITh
B3auMoOcCBs3aHbl. [Ipocrelias TuHeitHas cucteMa uMeeT BUJL:

1
Lx”} = Ax(t)

riae X(t) — BekTop COCTOSIHMS CHCTEMBI, a MaTpuia A 3a7aet e€ TMHAMKKY. PerieHue
ATOM CUCTEMBI JAETCS C MOMOIIBI0 MATPUIHOMN SKCITOHEHTHI:

x(t) = e¥x(0)

rae X(0) — nHavanpHbIle ycioBHs. [Ipw 3TOM MaTpwyHas SKCIIOHEHTA IO3BOJIACT HE
TOJIKO BBIYMCIIUTH PENICHHUE, HO U aHAJIM3UPOBATH MOBEICHUE CUCTEMBI B 3aBUCUMOCTH
ot e€ xapaktepuctuk. Hanmpumep, eciu Bce cCOOCTBEHHBIC 3HAUCHUSI MATPUIIBI A UMEIOT
OTpULIATEIIbHBIC JICUCTBUTENBHBIE YacCTH, TO CHCTeMa OyJeT aCHMITOTHYECKU
YCTOWYHBOM.

3.2. [Ipuiio:keHne K 3a1a4aM YCTOMYNBOCTH

AHanu3 yCTOMYMBOCTU CHUCTEM SBJISICTCS OJHOM M3 BaKHEUMINIMX 3a7ad B TEOPUHU
mubdepeHnManbHbIX ypaBHeHH. Matpuunble (QyHKIIMH, Takue Kak MaTpUyYHas
AKCIIOHEHTA M MATPUYHBIN JJorapuM, MO3BOJISIIOT AaHATU3UPOBATH MTOBEJICHNUE CUCTEMbI
IIPY U3MEHEHNH HAYAJIBHBIX YCIOBUM M BHEIIHUX BO3JCHCTBHIA.

Jiist aHanu3a yCTOMYMBOCTU CUCTEMBI YACTO UCCIIEAYIOT CIIEKTp MaTpulibl AA, KOTOPBI
3ajaeT cucremy. Ecim Bce coOCTBeHHble 3HadeHUs MaTpuilbkl AA  UMEOT
OTpULIATEIbHBIE JEHCTBUTEIbHBIE YAaCTH, TO CUCTEMA OYJET CXOAUTHCS K HEKOTOPOMY
YCTOMYMBOMY COCTOSIHHIO. B MpOoTMBHOM citydyae cuctema OyAeT HecTaOUIIbHOH, U e
MOBE/IeHUE OyeT 3aBUCETh OT HaYaIbHbBIX YCIOBUH.
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3.3. OnepaTopHbie ypABHEHUS U 321a4M C BO3MYIIIEHUAMHU

Matpuunsle GYHKIUM TakKe HaXOAST MNPUMEHEHHE B 3ajadax, CBS3aHHBIX C
omneparopaMl W BO3MYIICHUSMU B JIMHEWHBIX cucTeMmax. Hampumep, B 3agadax
KBAaHTOBOM MEXaHUKH WJIA B TEOPUU YIIPABIICHHUS, [J€ ONEPATOPHI YACTO BBIPAKAKOTCA B
BUJIC MATpPHUII, UCTIOJIb30BAHUE MATPUUYHBIX (QYHKUIUN MO3BOJSET 3P(HEKTUBHO pelIaTh
YPaBHEHUS C ONEPATOPAMH U aHAJIM3UPOBAThH UX BIMSIHUE HA CHCTEMY.

B Takux 3amadax BaXKHBIM aCIIEKTOM SIBJSIETCS MCCIIEIOBAHUE U3MEHEHHUS NTOBEIACHUS
CHUCTeMBbl TpPU BO3JICHCTBMU BO3MYIICHHMHA. Marpuunble (YHKIUU TTO3BOJSIOT
(dopMann30BaTh U aHATU3UPOBATH BIUSHUE 3TUX BO3MYIIEHUN HA TUHAMUKY CUCTEMBI.

4. YnucjieHHbIE METOAbI

YucneHHble METOIbI UTPAIOT KIFOUYEBYIO POJIb IIPU BHIYUCICHUU MAaTPUUYHBIX (QYHKIIUH
Uis OONBIIMX MATPUI[ WM MATpPUI[ C IJI0XO OOYCIIOBICHHBIMH COOCTBEHHBIMHU
3HaueHuAMH. OJHUM U3 TakuX METOAOB sBisierca Mmeton KopmaHoBod (opmbl,
KOTOPBIM  MCIIONB3YETCS  JUISI  BBIYMCIEHHWS  MATPUYHOM  DKCIOHEHTBHI IS
IUaroHaau3upyemMbix MaTpuil. OmHaKko s 00Jiee CIOXKHBIX MaTpuUll, HapUMeEp, TeX,
KOTOPbIE UMEIOT CIIOKHbIE COOCTBEHHBIE 3HAUEHUS WM HEJIMHEWHBIE AIIEMEHTHI, 4aCTO
IPUMEHSIIOTCS 0oJiee CIOXKHBIE YUCIEHHBIE METOJbl, Takue Kak MmeTtonsl llame wmm
WUTEPATUBHBIE METO/IBI.

B wyactHOCcTM, MeTombl Ilage wCnmonp3yroTCs IA  ANNpOKCHUMAlWMUA MaTPUYHOU
AKCIIOHEHTHI U IPYTUX (PYHKIMI OT MATPUL, U OHU TTO3BOJISIOT MOJTy4YaTh O0JIE€ TOUHbIE
pe3yIbTaThl Ui OOJBIINX CUCTEM, YEM TPAJAULIMOHHBIC PA3JIOKEHUS B PSIbL.

5. IlpakTu4yeckoe NpuJIOKeHHe

Marpuunble GyHKIHH IIAPOKO MPUMEHSIOTCS B Pa3IMYHBIX HAYYHBIX U WHKEHEPHBIX
aucuuivHax. Hampumep, B TeopuM ympaBii€HUS OHM  MCIOJB3YIOTCS IS
MOJICJINPOBAHUs JUHAMUKHA CHUCTEM MW aHaln3a MX YCTOWYMBOCTH. B KBaHTOBOW
MEXaHHUKE MaTpUUIHbIe (DYHKIIMU IPUMEHSIOTCS )18 penieHus ypasaenuit [lpenunrepa,
a TakkKe IS aHajau3a B3aUMOACHUCTBUNM MEXKIY YAaCTUIIAMU B MHOTOKOMIIOHEHTHBIX
cucteMmax. B 2JIeKTpOTEeXHHKE M MEXaHUKE MaTpUUHbIe (YHKIIMU UCTIOIb3YIOTCS IJIS
a”Hajn3a KoJeO0aTeNbHBIX CHUCTEM M MOJEJEW JIUHAMHUKHA LEled C HECKOJBKUMU
pE30HaHCAMU.

6. BeIBOaBI

OyHKIMM  OT  MaTpul]  SBIAIOTCA  MOIIHBIM  HWHCTPYMEHTOM B  TEOPHUH
muddepeHrnanbHbIX YpaBHEHU U B PEUICHUU 3a/1ay, CBSI3aHHBIX C JUHAMUYECKUMU
cucremamu. VX HCIonp30BaHuE MO3BOJISET 3HAYMTEIBHO YNPOCTUTH BBIYMCIICHUS U
aHaJM3  CJOXHBIX  CHUCTeM.  MaTpuyHble  OKCHOHEHThI,  JIOTapUpMBl U
TPUTOHOMETPUUYECKHE (PYHKIMM SBISIOTCS BaXKHEUIIMMH WHCTPYMEHTAMM ISt
ONMCAHUs ¥ MOJICIIMPOBAHHUS JINHENHBIX U HEJIMHEWUHBIX ITPOLIECCOB.
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YucneHHble METONIBI M TIOJXO/MbI, TaKHe Kak MeTobl Ilame u urepaTUBHbBIE METOJBI,
JeNIal0oT  BO3MOXHBIM 3()PEKTUBHOE HCIOIB30BAaHUE MATPUUYHBIX (QYHKIUH A7
peanbHBIX CIO0XKHBIX 337[ad B Pa3HBIX 00JIACTSIX HAYKU U TEXHUKH.
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WHHOBAIIAU B OBJIACTHU MOJIEKYJIIPHOM MEJJULIUHBI: HOBBIE
CIIOCOBbBI JIEYEHUA U JUATHOCTUKHU

Cmupnosa Ouibra BukropoBna

[IpenonaBarens, kadeapa MOJIEKYIAPHON OMOIOTMH U OMOTEXHOJI0TUH, MOCKOBCKUI
roCy1apCTBEHHBIN YHUBEPCUTET

r. Mocksa, Poccus

JlebeneB Cepreii AHATOJIbeBUY

[IpenonaBatens, kageapa MOIEKYJIIPHON OMOJIOTUU U OMOTEXHOJIOTHH, MOCKOBCKUI
roCcyJapCTBEHHBIA YHUBEPCUTET

r. MockBa, Poccus

AHHOTAIIUA

Crathsl mMOCBSIIEHAa WHHOBAallMOHHBIM MOJXOJaM B MOJIEKYJISIPHOM MEIULIHUHE,
HaIpaBJCHHBIM Ha YJY4IIEHUE IUArHOCTUKH U JICUCHHUE DPAa3IMYHBIX 3a00JCBaHUU.
PaccmaTtpuBaroTcst HOBblE METO/IbI, TAKAE KAK I'€HETUUYECKasl TEeparusi, MOJICKYJIsIpHas
IMarHocTtuka, a taxxe npumenennss CRISPR u apyrux TexHOJIOTHil pe1aKkTUPOBAHUS
reHoMa. ONHUCBHIBAIOTCS BO3MOXHOCTH TPUMEHEHUS MOJICKYJSIPHBIX METOJOB JJIS
paHHEro  BBISABICHUS  3a00JIeBaHU, CO3JaHUsl  WHAMBUAYAJIU3UPOBAHHBIX
TEpaNEeBTUYECKUX CTPATETUN U Pa3paOOTKU BHICOKOTOUHBIX MEIUIIMHCKUX TPUOOPOB.

KiroueBble ciioBa: MOJEKyIsIpHAs MEAULIMHA, TEHETUUECKASI TEPANIUS, MOJICKYJISIpHAS
JIUarHOCTHKA, pEIaKTUPOBAHUE reHOMa, CRISPR, OMOTEXHOJIOTHH,
WHJUBUyJIU3UPOBAHHOE JIeUeHHE, OMOMapKEPHI.

1. BBenenue

MouekynspHas MEAUIIMHA — 3TO 00JIACTh MEAUITMHBI, B KOTOPOU UCTIOJIB3YFOTCS 3HAHUS
O MOJIEKYJSIPHBIX M KJICTOYHBIX MEXaHW3MaxX I pPa3pabOoTKH HOBBIX METOJIOB
JMATHOCTUKH, JICUeHUsI U TporiakTuKy 3a00seBannii. COBpeMEHHbBIE TOCTUKEHUS B
00J1acCTH MOJICKYJISPHOM OHMOJIOTHHM, TeHETHKU U OMOTEXHOJIOTHHM OTKPBIBAIOT HOBBIC
MEePCIEKTUBBI /I TIEPCOHATU3UPOBAHHON MEIUIIMHBI, TE JICYCHUE MOA0upaeTcs Ha
OCHOBE WHJIMBUIYAIbHBIX T€HETUYECKUX M MOJICKYJSIPHBIX XapPaKTEPUCTHK MAI[MEHTA.
DTO TakKe MO3BOJSIET pa3pabarbiBath Oosiee d(DPEKTHBHBIE W MEHEE WHBA3HWBHBIC
METO/IbI JUATHOCTHUKH.
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2. OcHOBHbIC HHHOBAIIUM B MOJIEKYJISIPHOM MeIUIIMHE
I'eHeTHyeckas Tepanus

['eneTnyeckas Tepanus IpeaCTaBiIsIET COOOM OJJHY U3 CaMbIX IEPCIEKTUBHBIX 00acTel
MOJIEKYJIIpHOM MeauiHbl. OHa HalpaBiieHa Ha JiedeHHe 3a00JIeBaHUM, BBI3BAaHHBIX
TEeHETUYECKUMHU J1e(peKTaMH, C TMOMOUIbI0 BBEICHUS 310POBBIX KONHMHA T'€HOB WU
KOPPEKTUPOBKHU Je(eKTHbIX. COBpEMEHHBIE JHOCTHXKEHHUS, TaKHE KaK MCIOJIb30BaHUE
BUPYCHBIX BEKTOPOB JUJISl TOCTABKU I'€HOB, OTKPBIBAIOT HOBBIE TOPU3OHTHI IS JICUCHHUS
HaCJIEJICTBEHHBIX 3a00JIEBaHU.

MOJIeKyJ'lﬂpHaH AUNAIrHOCTHKA

MounekyinsipHass AMArHOCTUKA IIPEAOCTABISAECT BO3MOXHOCTb PAHHErO BBIABIICHUS
3a00JIeBaHUN Ha MOJEKYJISPHOM YPOBHE, O TOSIBJICHUS KIMHUYECKUX CHUMITOMOB.
Mertonsl, Takue kak [P (momumepasnas nennas peakuwms), ananu3 PHK un JIHK, a
TaKK€  HCIOJb30BAHHE OHWOMApKEpOB, TMO3BOJIAIOT TOYHO JIMArHOCTHPOBATH
3a00JieBaHus, BKIIIOYas pakK, MH(EKIMOHHbIE O0JIE3HU U T€HETHUECKHUE PacCTPONCTRA.

PenakrupoBanue renoma ¢ nomoumbo CRISPR

Texnonoruss CRISPR-Cas9 peBomonmoHM3npoBaia MOJEKYISAPHYIO MEIHIMHY,
MO3BOJISIE YUYEHBIM PEAKTHPOBATh T'€HOM C BBICOKOM TOYHOCTHIO M MHHHMAaJIbHBIMU
omMOKaMH. DTa TEXHOJOTUS HMEET OTPOMHOE 3HA4YEeHHE Jisi CO3JaHusl HOBBIX
TEpaneBTUYECKUX METOJOB, BKJIOYasl JIEYEHUE paKa, BHUPYCHBIX HMHQEKIUH U
HACJIEICTBEHHBIX 3a00JI€BaHUI.

Hepcona.ﬂmnpOBaﬂnoe JICYCHHUC

NuanBuayanu3supoBaHHOE JIEYCHHE OCHOBAaHO Ha JaHHBIX O TEHETHYECKOH
MPEIPaACIIOIOKEHHOCTH MAlMEHTa, €ro MeTaboInYecKoM Mpoduie U MOJEKYISIPHBIX
ocobeHHOCTsIX 3a0oneBanusi. Takoil MOAXOJ MO3BOJIET BbIOpATh HAMIYUIIMH Kypc
JICYCHUS, MUHUMU3HUPYS TOOOUHBIE A((DEKTHI U MOBBIIIAsE €r0 YPPEKTUBHOCTD.

3. IlpyuMeHeHue MOJIEKYJISIPHBIX TEXHOJIOTHH B JIeYeHUHU 3200/ 1eBaHN I
Pakosble 3a00/1eBaHus

Hcnonb30BaHne MOJEKYISIPHBIX TEXHOJIOTUNA MO3BOJISIET HE TOJIBKO JUAarHOCTUPOBATH
paK Ha paHHEW CTaJuH, HO W pa3paldaThIBaTh HOBBIE METOJBI TEpAIuHU, TaKUE Kak
reHHOTepaneBTUUecKue npenaparsl, targeted therapy (nmpurenbHast Tepamnusi), a TakKe
MMMYHHBIC MpenapaTrbl, KOTOPbIE HANPAaBIAIOT UMMYHHBIM OTBET NPOTHUB PAKOBBIX
KJIETOK.
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Bupycubie undexumnu

CoBpeMeHHbIE MOJIEKYJIIPHbIE TEXHOJOTHM TakK)Xe HCIOJB3YIOTCA sl pa3pabOTKH
BaKIIMH W JICYCHHUs] BUPYCHBIX MH(peKumii, Takux kak B1Y, remaTtut u KopoHaBUpYC.
PenaktupoBanne reHoma ¢ mnomomptlo CRISPR, a Takxke wucnosib3oBaHue
HYKJIEOTUIHBIX aHAJIOTOB M AHTUTCHOB T03BOJISIET 3(P(EKTUBHO OOpPOTHCS C
WH)EKITMOHHBIMH 3a00JICBAHUSIMH.

I'enerndyeckue 3a00J1eBaAHUA

['enetnueckue O0J€3HU, TakUe KaK MYKOBUCHMIIO3, TeMopuius U O0JIe3HBIO
XaHTUHITOHA, MOTYT OBITh YCIEIIHO JIEYEHBI C MOMOIIBIO METOJIOB T'€HETHYECKOU
Koppekunu, Bktouas ucronbzoBanue CRISPR-Cas9. 9T1o no3BossieT HE TOJIBKO JIEUNUTh
CUMIITOMBI, HO ¥ YCTPAHATh cCaMy MPUYIUHY 3a00JI€BaHMUS.

4. IlpenMyLiecTBa U BbI30BbI MOJICKY/JISIPHON MeIMIMHBI
IIpenmyiecrea
['TaBHBIMU ITPEMMYIIECTBAMU MOJIEKYIIIPHON MEIULIUHBI SBIISIIOTCS:

o TouHasi AMATHOCTHKA: BO3MOXXHOCTh BBISIBUThH 3a00JI€BaHUS HA MOJICKYJISIPHOM
YPOBHE M IPEAOTBPATUTH UX PA3BUTHE HA PAHHUX CTAJIUSIX.

o Ilepconaim3upoBaHHOe JieYeHHUE: TOAXOJ, KOTOPBIM MO3BOJIIET MOAOUPATH
JICUCHUE Ha OCHOBE MH/IMBUIYaJIbHBIX XapaKTEPUCTUK MMALMCHTA.

o Munumuzanusi mo0O0YHBIX 3PPEKTOB: 32 CUET TOYHOIO BO3JCHCTBUS Ha
MOJIEKYJISIPHBIC MUIIICHU JICUEHHUE CTAHOBUTCS OoJiee 0€30MacHbIM JIJIsl MaIlMEHTA.

Brn130BbBI
K oCHOBHBIM BBI30BaM MOJIEKYJISIPHOW MEAULIMHBI MOKHO OTHECTH:

o JTHYECKHE BONPOCHI: WCIOJIb30BaHWE T'E€HETHYECKON  Tepamuu |
peIaKTUPOBaHUsI TEHOMA BbI3BIBAET MHOT'OUHCIICHHBIC S TUUECKHUE Je0aThl.

o Bbicokue 3arpartbl: pa3paboTKa HOBBIX MOJICKYJISIPHBIX METOJOB TpeOyeT
3HAYUTEIHHBIX (PUHAHCOBBIX BIOKECHUIA.

o TexHumuyeckue OrpaHUYEHUS: MHOTHME METOABI MOJICKYJISIPHOW MEIULIMHBI,
TaKue Kak peIaKTUPOBAHME T'€HOMA, HAXOATCS Ha CTaJuM Pa3pabOTKU U HE
BCEr/Ia MOTYT OBITh MPUMEHUMBI B KIIMHUYECKOW MTPAKTHKE.

5. IlepcneKTUBBI MOJICKYJISIPHOM MeIHMIMHBI

MonekyinsipHas MEIMLIKUHA MPOA0DKAET Pa3BUBATHCS, U B OYIyIIEM MOXKHO OKUJIATh
HOBBIX JIOCTMKEHUH B O0JIACTM TEHHOW Tepamnuu, MOJICKYJISIPHON TUArHOCTUKU U
IIEPCOHATIM3UPOBAHHOTO JICYEHUS.

-187 -



Pa3BuTue TexXHOJOrUU pPE€AAKTUPOBAHUA TI'€HOMA, YIYUHICHHEC MCETOAOB JOCTAaBKHU
IFCHCTHUYCCKUX MATCPHUAJIOB B KJIICTKHM W COBCPIICHCTBOBAHHC 6I/IOMapI(epOB IMOMOI'yT
YCKOPUTb BHCAPCHUEC OTUX TEXHOJIOTUM B IMPAaKTHYCCKYIO MCOUINHY.

3akJIrouyeHue

NuHOBalM B MOJIEKYJSIPHOM MEAUIIMHE OTKPHIBAIOT HOBBIE TOPU3OHTHI IS
JMAarHOCTUKM U JieueHus 3a0osieBaHuil. BHeapeHue TakuxX TEXHOJIOTHH, Kak
reHeTHYecKass Tepamnus, peJakThupoBaHue reHoma ¢ nomouipto CRISPR wu
MOJICKYJIIpHAsl JHArHOCTHKA, MPEJOCTABISICT HOBBIE BO3MOXKHOCTH Il OOpHOBI ¢
3a00JI€BaHUSMH, KOTOPHIE PAaHEE CUUTAINCH Hem3aeunMbiMH. OgHAKO HEO0OXOIMMO
MIPOJIOJDKUATD MCCIICIOBAHUE ATHX TEXHOJOTHUM, YTOOBI TPEOJO0JICTh CYIIECTBYIONINE
BBI30BBI M OOECIEUYUTHh JOCTYNMHOCTh HWHHOBAlIMOHHBIX METOJOB ISl IIMPOKOM
ayAUTOPUH.
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MNUTAHUE CIIOPTCMEHA, TOTOBSIIETOCS K OJTMMIUHACKUM
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[IpenonaBarens, TypkMEHCKHI TOCYIaPCTBEHHBIM HHCTUTYT (PU3UYECKON KYJIbTYPhI U
criopra

r. Amxaban TypkMeHUCTaH

AHHOTAIIUA

B crarbe paccMaTpuBarOTCsl OCHOBHBIE IPUHIIMIIBI TUTAHUS CIOPTCMEHOB, MOATOTOBKA
KOTOPBIX HampaBiieHa Ha yyactue B Onumnuiickux wurpax. [logpoOHO omucaHbl
KJIFOUEBbIE ACHEKThl JIMETOJIOTMM B CIOPTHUBHOM MEIMUMHE, BKIIOYas MakKpo- H
MUKPO3JIEMEHTBI, UX POJIb B SHEPTETUYECKOM OOMEHE M BOCCTAHOBJIEHUU OpraHU3Ma.
Takxe paccmaTpuBaroTCd OCOOCHHOCTH NMUTAHUS B pas3iiMyHble (a3bl MOATOTOBKH K
COPEBHOBAHMSM, C YYETOM HHTEHCHUBHOCTH TPEHUPOBOK U CHEUU(UKU CIIOpTa.
OTnenpHOE BHUMAaHHME YAENAETCS HYTPUEHTaM, CIOCOOCTBYIOUIMM YBEIUYECHHIO
BBIHOCJIMBOCTH, CHJIBI U CKOPOCTH BOCCTAHOBJIEHUS, a TAKXKe IMOAX0JaM K rMApaTalun
U ynorpebsieHuto 100aBoK. PaccMOTpeHbl CcOBpeMEHHblE Hay4yHbIE JlaHHBIE U
PEKOMEHJAlMHU IO CIIOPTUBHOMY MMUTAHUIO JJIS1 AU THBIX CHOPTCMEHOB.

KiroueBble ¢JI0Ba: CIOPTUBHOE TIMTAHUE, OJIMMIIMMCKUE WIPbI, JTUETOJIOTHS,
MaKpOd3JIEMEHThI,  MHUKPOJJEMEHTHI, BOCCTAHOBJICHUE, THApaTaius, J100aBKH,
TPEHUPOBKH, IHEPTCTUUCCKUN OOMEH.

1. BBenenue

[ToaroroBka k OMUMIIUKECKUM UTpaM TPeOyET OT CHOPTCMEHOB HE TOJIBKO BBIIAIOIINXCS
(bu3MYECKUX U NMICUXUYECKUX YCUIIMNA, HO U MPAaBWIBHOTO MOAX0Ja K nuTaHuto. [uera,
pa3paboTaHHasl C y4€TOM BCeX PU3MUECKUX U (DU3UOJIOTUUECKHUX MOTPEOHOCTEN, UTPAET
PELIAOILYIO POJIb B TOCTHKEHUM BBICOKMX Pe3ynbTaToOB. Ha ypoBHE 35MTHOrO cropra
NUTAaHUE CTAHOBUTCS HE IMPOCTO MOJACPKHUBAIOUIMM (HAKTOPOM, a BaKHEUIIUM
KOMITOHEHTOM TPEHUPOBKM M BoccTaHOBJIeHUs. [loaroroBka k ONMMOMHACKAM UIpam
TpeOyeT OT CIIOPTCMEHA HE TOJIbKO BHICOKOKAYECTBEHHBIX TPEHUPOBOK, HO U CTPOTOro
COOJIIOICHUS PEKMMa TUTaHUsL, COOTBETCTBYIOIIETO €ro (PM3MUECKUM Harpy3Kam, BUAY
CHOpTa U UHAUBUAYATBHBIM OCOOCHHOCTSIM.

HeJ'IB HaHHOﬁ CTaTbH — PaCCMOTPETb OCHOBHBIC IPUHOMIIBI CIIOPTUBHOTO IIMTAHUS B
MpouecCce MOArOTOBKHU K ONMUMIIUUCKUM urpam, yacjinuB BHUMAaHUC BA)KHOCTH KaxKJ10Io
oTalla MoArOTOBKHU U 0COOEHHOCTH UCHOJIL30BaHUS Pa3JINIHBbIX HYTPUCHTOB.
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2. [IpyuHIUNBI IMTAHUSA B CIIOPTE
JHepreTuyeckKasi NOTPeOHOCTH CIIOPTCMEHA

Kaxnprii Bua criopra npeabsBiIsSeT CBOM TpeOOBaHUS K DHEPreTHYECKOMY OayiaHcy
OpraHh3Ma. ODHEPreTUYECKUE 3aTpaThl 3aBUCIT OT HHTEHCUBHOCTH TPEHHUPOBOK,
NPOJOJDKUTEIPHOCTH M THUIMA (PU3MYECKHX Harpy3ok. B mpoiiecce MOATOTOBKH K
ONMMMOUACKUM WIrpaM BaXHO TOYHO pPACCUUTATh 3HEPreTHUECKYIO0 IMOTPEOHOCTh
OpraHm3mMa  CIOpPTCMEHa, 4YTOObl  MOAJEPKMBATH  ONTUMAJbHBIA  YPOBEHD
POU3BOUTEILHOCTH U U30€KaTh UCTOIICHHUS.

I[JIH OOJIBIIMHCTBA CIIOPTCMCHOB KOJIHUYCCTBO I'IOTpC6J'I§I€MI>IX Kanopnﬁ JOJIDKHO OBITH
YBCIMYCHO B IICPpHUOAbI HMHTCHCHUBHLIX TPCHHPOBOK. DTO TO3BOJISIET HE TOJBKO
00eCreyYnTh OpraHu3m HCO6XO,ZH/IMI>IM KOJIMYCCTBOM OHCPIrUU i1 TPCHUPOBOK, HO H
MoAACPKMBATh BOCCTAHOBUTCIILHBIC ITPOICCCHI.

PoJbs Mmakpods1eMeHTOB

MaKPOBJ'IeMeHTBI — 9TO YIJICBOIHI, OcIKu u JKHUPBI, KOTOPLIC ABJIAIOTCA OCHOBHBIMH
HCTOYHHUKAaMHU OHCPIuu IJIs1 OpraHru3ma.

e YraeBoabl: OCHOBHOW HMCTOYHMK SHEPTUM JJIsi OOJBUIMHCTBA CIIOPTCMEHOB,
O0COOEHHO Il TeX, KTO 3aHUMaeTcs BHUJAMU CIOpPTa, TPEOYIOIIUMU
BBIHOCJIMBOCTH. YTJEBOABl BAXXHbI IS NOJNJIEPKAHUSA YPOBHS IJIMKOI€HA B
MBIIIIAX Y [IEYEHU, KOTOPBIA UCIIOJIB3YETCS KaK TOIUIMBO BO BPEMS HHTEHCHUBHBIX
Harpy30K. CIIOPTUBHBIEC TUETHI IS OJIMMIIMNLEB JOJKHBI BKIIFOYATh YIJIEBOBL,
KaK OCHOBHYIO COCTAaBJISIOLIYIO PAallMOHA, OCOOCHHO B JHU C MHTEHCUBHBIMU
TPEHUPOBKAMU.

o beaxku: benku UrparT KIrOUYEBYIO POJIb B BOCCTAHOBJIIEHUH U POCTE MBILICYHOU
TKaHu. OHHM SBIIAIOTCS CTPOMTENIBHBIM MATE€pUajOM Ui OpraHu3Ma H
HEOOXOAMMBI I BOCCTAHOBJIEHUS! MOCJTE TPEHUPOBKH. benku Takke urparor
BaXHYIO POJb B UMMYHHOH cHUCTEME U JPYruX (PU3MOJIOTMYECKUX Mpoleccax,
TaKHUX KaK CHHTE3 TOPMOHOB U (DEpMEHTOB.

o Kupsbr: Kupbl SBASIOTCS BaXHbIM HCTOYHUKOM SHEPrUHM, OCOOECHHO IS
JOJITCOCPOYHBIX TPEHUPOBOK HA BBIHOCIMBOCTh. OHU 00ECIIEUUBAIOT MEJIEHHOE
BBICBOOOXJEHUE SHEPIMM U MOMOTAIOT MOAJIEPKUBATh CTAOMIIbHBIA YPOBEHB
IJIFOKO3BI B KPOBH.

MuKkpo3JieMeHTbl H BATAMHMHBI

MMUKpPOINEMEHTHI, TAKUE KAK BUTAMUHBI U MUHEPAJIbl, UTPAKOT KPUTUUYECKU BAKHYIO
POJIb B OJIJIEPKKE HOPMAJIbHBIX (DM3UOJIOTHYECKHX MpolieccoB. Hanmpumep, kanbiuii u
BUTaMUH D HEOOXOIMMBI JJIsI 3I0POBbS KOCTEW, a MarHui M KaJduil BaKHBI IS
HOpMaJIbHON (YHKIMHU MBI, Butamubbel rpynnbsl B y4acTBYIOT B SHEPreTUUe€CKOM
oOMeHe, a aHTUOKCHUIaHThI, Takue Kak BuTaMuH C 1 BUTamMuH E, moMoraroT yMeHbIIIUTh
OKHUCJIUTEIBHBIN CTPECC MOCJIE MHTEHCUBHBIX TPEHUPOBOK.
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3. Cnenu¢uka NUTAHUS B Pa3HbIe 3TANBI MOJATO0TOBKH
OcHoBHas (a3a MoAr0TOBKH

B ocHoBHOW (a3e mNOArOTOBKU, KOTOpash 3aHMMAeT HECKOJIbKO MECAILEB 0
OnuMIUICKUX WUTp, HATPY3Ka HA OPraHU3M CIIOPTCMEHA CYIIECTBEHHO YBEIMUYNBACTCS.
3t0 Bpems TpedyeT 0co00T0 BHUMAHHUS K ueTe. B 3TOT mepuo; CHOpTCMEHBI TOJKHBI:

e YBIIQXHATH OpraHu3M AJI IOAACPIKAaHWA YPOBHA T'UApaTaliluu.

e YBIIQXHATH MbIIIOBI C IIOMOIIBIO YIJTICBOJOB, TaK KaK OHH 00€eCIIeYBaroT
MBI BI 3Hepmel?1 Ha ,HHI/ITGHI)HHﬁ CpOK.

. HOTpC6JIHTB JOCTAaTOYHOC KOJIMYCCTBO OCIIKOB JJI1 BOCCTAaHOBJICHUS TKaHEH
IMOCJIC MHTCHCUBHBIX TPCHUPOBOK.

PannoH nuTaHus crnoprcMeHa B OCHOBHOHM (pa3e MOJATOTOBKM JOJDKEH BKIIIOYAThH
00JbIIOE KOJUYECTBO YIJIEBOAOB, 4YTOOBI TapaHTHPOBATh 3amachl TJHUKOTEHA B
OpraHu3Me, 1 YMEPEHHOE KOJIUYECTBO OCJIKOB U KUPOB ISl BOCCTAHOBJIEHUS MBIIIL U
o0OecrnievyeHrs SHEPTUM [ ITUTENbHBIX TPEHUPOBOK.

Hepnon NMUKAa U MOATOTOBKHU K COPEBHOBAHUAM

B nocnennune nepenu nepen ONMMIMNUCKUMH UTPAMHU CIIOPTCMEHBI MPOXOIAT YEpPE3
MEpUOJI TIHMKA, KOIJa HWHTEHCUBHOCTh TPEHUPOBOK YMEHBIIAETCS, 4 BHUMAHUE
COCPENOTOYEHO HA MAKCUMAJIBHON IPOU3BOAUTEIBHOCTU. B 3TOT MOMEHT BaXHO:

o IHuxkauyHOCTH yriaeBoaoB: CHUKEHUE YIJIIEBOJOB B JHU HU3KOW aKTHMBHOCTH,
yTOOBI M30€XaTh W3JIMIIHETO HAKOIUICHUs Xupa. B IHU copeBHOBaHUUN WU
nepeil HUMH YIJIEBOJBI HA00OpPOT YBEIWYUBAIOTCS, UYTOOBI BOCCTAHOBUTH
SHEPreTUYECKHE 3aI1aChl.

o CnopruBHbie 100aBKkU: B »TOT mepuoa MOryT mpUMEHSThCS TO00AaBKU JIs
yiyuuieHus: pusznyeckoit GopMbl, TaKue Kak aMUHOKHUCIIOTBI, KPEATUH U JIPyTHe
BEILIECTBA, MOJJEPKUBAIOIINE MBIIIIBI U BOCCTAHABIMBAIOIIUE SHEPTETUUECKUE
pE3EpBBI.

Iluranue B A€Hb COPCEBHOBAHUA

JleHb COPEBHOBAHUSI — A3TO JI€Hb, KOTJIa BaKHO MOACPKUBATh CTAOUIIBHBIN YPOBEHD
SHEPruu U u3derath neperpy3ok. CnopTcMeH JI0KEH CheCTh JIETKHM, HO HACKIIIICHHBIH
YIJIEBOJAMM 3aBTPaK 3a HECKOJbKO 4YacoB [JO CTapTa. YTJIEBOIbl IOMOTYT
MO/IJIEPKMUBATh YPOBEHb SHEPTUU U M30€KaTh TUMOTIIMKEMUN BO BPEMSI COPEBHOBAHMUSI.

Baxxno Ttaxxke coOM0maTh ONTUMAIbHYIO THAPATAIMIO, YTOOBI MPEJOTBPATUTH
o0Oe3BokuBaHue. Boga v CIOPTUBHBIE HATUTKHU, COJIEPIKAIINE DIICKTPOJIUTHI, SIBISIFOTCS
HEOOXOJIMMBIMH B JICHb COPEBHOBAHMSI.
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4. Poab rugpatanmnu

I'mppatanmss  sABISIETCST  HEOTHEMIIEMOM  YACThIO MOMJIEPKAHUA  ONTHUMAJbHOU
(bu3mIecKoi paboTOCIOCOOHOCTH CIIOPTCMEHA. B mporiecce HHTEHCUBHBIX TPEHUP OBOK
U COPEBHOBAHMN OpPraHU3M TEpSET 3HAYMTEIBHOE KOJUYECTBO JKUJIKOCTH U
AJIEKTPOJIUTOB 4epe3 MoTooTAcneHrue. HenaBaue ucciaeqoBaHusl MOAYEPKUBAIOT, YTO
AK€ YMEpEeHHasl JeTHApaTanys MOXKET CYIIECTBEHHO YXYAIIUTh CIIOPTUBHBIC
PE3yNbTATHI, TOBJIHSAB HA TEPMOPETYIISAINI0, OOMEH BEIIECTB U KOHIICHTPAIIHIO.

[IpaBunbHBII O0anaHC BOABI U JIEKTPOIUTOB KPUTHYEH IS OAAEPKaHUS HOPMAIbHOM
GyHKIIUM cepila, MBI U HEPBHON cucTeMbl. HapyieHue BOIHO-3IEKTPOIUTHOTO
OanmaHca MOXXET MPUBECTU K PA3IUYHBIM (PU3HOJIOTMUECKUM MpodiieMaM, TaKUM Kak
ITOBBILIEHNE TEMIIEPATYPHI TENA, IOTEPS CUJIbI, YXYAIICHUE KOOPANHALIUYU ABKCHUN U
3aMeJIEHNE Peakui. DTO 0OCOOCHHO BayKHO B YCIIOBUSIX SKCTPEMAIIbHBIX TEMIIEPATYP,
KOTJJa OPTaHU3M HCIIBITHIBAET MOBBIIICHHBIE HATPY3KU U PUCKYET MEPErPETHC.

Bausinue aerpapaTanui Ha CMOPTUBHYIO TIPOU3BOAUTEC/IILHOCTD

[Ipu HenocTaTKe BOJBI B OPraHU3ME CHHIKAETCA CIIOCOOHOCTh K TEPMOPETYIISILIUH, YTO
MO>KET MMPUBECTHU K NIEpErpeBy Tena. B pesynpraTe TemMneparypa Tesa moBbIIaeTcs, YTO
YCWIMBAET HArpy3Ky Ha CEpIEYHO-COCYIHUCTYI0 CHCTEMY M MOJKET IIPUBECTU K
TEIUIOBOMY yAapy. JeruapaTanys Takxke CHIKAeT KPOBOCHA0KEHHE MBIIIIL, YTO B CBOIO
ouepe.ib 3aTPyAHAET JOCTaBKY KUCIOPO/a U MUTATENbHBIX BEIIECTB, HEOOXOIUMBIX JUIs
UX paboThl, U YXYIIIAET BBIHOCIUBOCTD.

[ToMmumo (usmyeckoil Harpy3ku, Jerujaparanus TakXKe HapyllaeT KOTHUTHUBHbBIC
¢ynkunn. CHMKaeTcsl KOHUEHTPALMs U BHUMAaHUE, YTO JENAET BBINOJIHEHHUE 3a7ay,
TpeOYIOIINUX BBICOKOM TOYHOCTU M OBICTPOTHI pEAKIMH, 00Jee CIOKHBIM. ¥YCTanoCTh
HACTYIaeT ObICTpee, a BOCCTAHOBJIEHHUE MOCJIE TPEHUPOBOK 3aMeIJISETCS].

Ba:xHOCTB 2J1EKTPOJIUTOB

IToMrMO BOIBI, BaKHBIM 3JIEMEHTOM THAPATALMU SBIISIIOTCS DJIEKTPOJIUTHI, TAKUE KaK
HATpUM, KaJlui, KalbLIMd W MarHuii. JTHU MHUHEpAJbl UIPAIOT KIIOYEBYIO POJIb B
MO/AJIep>KaHUM HOPMaJIbHOW paOOThl HEPBHOW M MBIIIEYHOW CUCTEMBI, PETYIUPYIOT
BOJIHBIN OajaHC B KJIETKAaX W 00ECNEYMBAIOT HOPMaJbHBIN ypoBeHb pH B opranusme.
Hatpwuit u kanuii, B 4aCTHOCTU, HEOOXOAMUMBI JIJIsl TTOJJICPKAHUS AKTUBHOCTH HEPBHBIX
UMITYJIbCOB, YTO BJMSIET HA CIIOCOOHOCTh MBILIL] COKpAIlaThCi M pacciadisaThes.
HenocraTok 3THX 3J1I€MEHTOB MOXET MPUBECTU K MBIIIEYHBIM CylOpOraM M oOIei
YCTaJIOCTH.

BaxHOCTB Kalvst 1 MarHusl 3aKJIF0YAeTCs B MX CITOCOOHOCTH IIPEIOTBpAIIaTh CYyJ0POTH
W yJIydllaTh MBIIICYHYIO KOOPAMHAITUIO, YTO OCOOCHHO BaXKHO JJISI CIIOPTCMEHOB,
3aHMMAIONIUXCS  CHUJIOBBIMM  BHJIAMH  CIIOPTa WM  BBICOKOMHTEHCHBHBIMU
TPEHUPOBKaMbl. Maruuii, B CBOIO OYepellb, Y4aCTBYET B METaOOJIM3ME YTICBOAOB U
KHUPOB, YTO CIIOCOOCTBYET IHEPTETUYECKOMY OOMEHY B OpraHU3MeE.
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CnopTuBHbIEe HATUTKH U UX POJib

CriopTUBHbIE HATUTKH, COJIEPKAIINE YTIEBObI, SIEKTPOIUTHI U MHOT 1A OEJIKH, UTPAIOT
BAKHYIO POJIb B 00ECIIEUEHUH TMApPATAlUU CIOPTCMEHA. JTU HAIUTKUA CIIOCOOCTBYIOT
HE TOJIBKO BOCCTAHOBJIEHUIO BOJHOIO OajlaHCa, HO M TOIOJIHEHUIO SHEPreTHYECKUX
3a1acoB OpraHU3Ma, KOTOpbIE TEPSIOTCS BO BpEMsi HMHTEHCUBHBIX TPEHUPOBOK.
VYrneBonbl, colepKalvecss B TaKUX HAIMUTKaX, OBICTPO YCBAMBAIOTCS U CIyXaT
UCTOYHUKOM S3HEPIUM JUIS MBI, YTO IIOMOTraeT MOAJEPKUBATh BBICOKYIO
MIPOU3BOJAUTENILHOCTh HA POTSYKEHUN BCE TPEHUPOBKHU MJIM COPEBHOBAHUS.

CropTuBHBIC HANUTKHA C J00aBIICHUEM SJIEKTPOJIUTOB IMOMOTAIOT BOCCTaHABJIMBATH
OaylaHC HATpUs, KAl 1 MarHusi, KOTOPhIE TEPAIOTCS C TOTOM. B oTimane oT oObI9HOM
BOJIbI, TAKW€ HAMUTKH MOTYT NPEIOTBPATUTh Pa3BUTHE OOE3BOKHUBAHUS, YCKOPSS
MIPOIIECC BOCCTAHOBJICHUS W TOAJCPKUBAs YPOBEHb THIpaTallid Ha ONTHMAIBHOM
ypOBHE. OTO 0COOCHHO Ba)KHO B YCJIOBMSIX KAPKOM MOTroJbl UM B T€X BUIAX CIOPTA,
IJI€ CIOPTCMEHBI TEPSIOT OOJIBIIIOE KOJIMYECTBO KHUIAKOCTH, HAmpumep, B Oere,
BesiocnopTe, GyTdOJIE U MJIaBaHUH.

I'maparanus B pa3ubie Ga3pl TPEHUPOBOYHOIO NMpoLecca

Oco0oe BHHMMaHuE TUApaTalMi CTOUT YAENATh B pa3Hble (a3bl TPEHHUPOBOUHOTO
npouecca. Bo BpeMs HHTEHCUBHBIX TPEHUPOBOK U COPEBHOBAHUIN MTOTPEOHOCTH B BOJE
Y DJIEKTPOJINTAX 3HAYUTEJBHO YBEJIMYMBAETCS. B 3TM MOMEHTBHI Ba)KHO NMHUTHh BONY C
HEOOJIBIIMMHU NEPEPBIBAMU, YTOOBI OJACPKUBATh CTAOMIIBHBIN YPOBEHb KHUIKOCTU B
opranuszme. CriopTcMeHbl JOHKHBI U30€raTh JUINTEIbHBIX IEPUOA0B O€3 MUThS, TaK KaK
3TO MOXET NPHUBECTH K CHWKEHHUIO ITPOU3BOAUTEIIBHOCTH U TMOBBILIEHHOMY PHUCKY
TpPaBM.

B nepuoasl Mexay TpPEHUPOBKAMM WM B JHHM OTIbIXa TaKXe HEOOXOAUMO
MOAJIEPKUBATh  JOCTAaTOYHBIA  ypOBEHb  TWApATaldd, 4YTOObl  0OECHeuuTh
BoccTaHoBJeHHeE. [IuTheBas Boja 10JKHA OBITh JOCTYIHA Ha MPOTSYKEHUH BCETO JHS, a
KOJIMUYECTBO KUAKOCTH, KOTOPOE CLIOPTCMEH MOTPEOIISET, TOJKHO OBITh a1allTUPOBAHO
B 3aBUCUMOCTH OT KJIMMAaTa U YPOBHS aKTUBHOCTH.

MeToabl KOHTPOJISI THAPATAIIUA

J171s1 TOUHOTO KOHTPOJISl YPOBHS THIPATAllMK UCTIOJIb3YIOTCA pa3InuHble MeToAbl. OIUH
U3 HUX — M3MEPEHUE MACChI Tella JI0 U mocie TpeHUupoBKH. [loTepst Macchl Tena 6osiee
gyeM Ha 2% MOXKET yKa3blBaTh Ha 3HAYUTEIBHOE OOE3BOKMBAHHE, YTO Tpedyer
HEMEIJICHHOTO BOCCTAHOBJICHUsI OaJlaHCa JKUIKOCTH U AJIEKTPOJIUTOB.

Hcnonp30BaHre MOYM TaKXKE MOXKET CIYKUTh WHIMKATOPOM THApPATALMU. | E€MHBIM
IIBET MOYH MOKET YKa3bIBaTh Ha 00€3BOKMBAHUE, B TO BPEMs KaK CBETJIbIN LIBET — Ha
HOPMAaJbHBI YPOBEHb TuapaTauud. HeKoTopbele CHOPTCMEHBI M TPEHEPBI TAKKE
WCIIOJB3YIOT CENUAIbHbIE YCTPONCTBA JJIsi MOHUTOPHUHIA YPOBHS IOTOOTACIICHUS U
TEMIIepaTyphl Tela, YTO MOMOTaeT PEryIupoBaTh NOTPEOIICHUE KUJIKOCTU B PEAIbHOM
BPEMEHH.
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5. CnnopTuBHBIE 100aBKHM M UX IPUMEHEHUE

B coBpemMeHHOM criopTe CIOpTUBHBIE JOOABKU UTPAIOT HE TOJIBKO BaXKHYIO POJib, HO U
CTAaHOBSATCS HEOTHEMJIEMOM YacCThIO PallMOHA BBICOKOKJIACCHBIX CHOPTCMEHOB, B TOM
quclie TeX, KTO TroToBUTcad K Omumnuiickum urpaM. C KaxAbIM TOJIOM PBIHOK
CIIOPTUBHOTO NMUTaHUS U JO0OABOK pacTeT, U Bce OOJIbIIE CIIOPTCMEHOB OCO3HAIOT MX
3HaYeHUE JUIsl JOCTMIKEHHMS] MaKCHUMAJIbHBIX pe3ynbTaroB. [[00aBKM HCIIONB3YIOTCS C
LIEJIBIO YJIYYIIEHUS! BBIHOCJIMBOCTH, TIOBBIIIEHHSI CUJIbl, YCKOPEHUSI BOCCTAHOBIICHUS U
HOJJEPKKNA OOIIEr0 COCTOSHUS 370pOBbs. B TO ke Bpems, Ba)KHO OTMETHUTbH, UTO
CHOPTUBHBIE TOOABKU JOJKHBI ObITH BBIOpaHbl MHAMBUIYaJIbHO M HMCIIOJNB30BATHCS C
Y4ETOM pPEKOMEHJAlui MpOPECCHOHANOB, TAaKUX KaK CIOPTUBHbIE Bpaul U
HYTPHULMOJIOTH.

IIporennbl

[Iporeunsl (unu Oenku) SBIASIOTCS OJHUMH W3 CaMbIX TOMYJSPHBIX CHOPTHUBHBIX
n00aBOK. belok Wrpaer KItoueByH POJb B BOCCTAHOBJICHUM M POCTE MBIIIIL MTOCIE
MHTEHCUBHBIX TPEHUPOBOK. JlJI OJIMMIIMICKUX CIIOPTCMEHOB, OCOOEHHO TE€X, KTO
3aHUMAETCS] CUJIOBBIMU BUJAMU CIIOPTA WM CHJIOBBIMHA TPEHHPOBKAMH, TIOCTATOYHOE
noTpeOIeHue NpPOTEeMHAa HEOOXOAMMO JUIsl HapallMBaHMUS MBILIEYHOW MAacChl U
IpeloTBpalleHs kaTabonn3ma (paciaja MbIIIEUHbIX BOJIOKOH).

[IpoTrennbl MOTYT OBITH MOJYUYEHBI U3 PA3IUYHBIX UCTOYHUKOB, BKIIOUYAs MOJIOYHBIN
(coeBasi, CELIBOPOTOYHAS, KA3EMHOBAS ), MSICHOM, TMYHBINA WJIM PaCTUTEIbHBIN Oenok. J{is
CIIOPTCMEHOB, HE€ TIOJYYalIIMX JOCTaTOYHOE KOJUYECTBO OelKa U3 MHIIH,
MIPOTEUHOBBIE MMOPOITKU ¥ KOKTECHIIN CTAHOBATCS yIOOHBIM 1 3((HEKTUBHBIM PEIIICHUEM.
OntumanbHas J103a NPOTEHHA 3aBUCUT OT WHTEHCUBHOCTA TPEHHUPOBKU WU LIEJIEH
CIIOPTCMEHA, HO 4acTO peKkoMeHayeTcs norpedienue 1.2-2.0 r O6enka Ha 1 Kr mMacchl
Tena.

Kpearun

Kpeatnn — ofHa U3 cambIX M3y4eHHBIX U 3(PGEKTUBHBIX T00ABOK /I TOBBIIICHUS
KpPaTKOCPOYHOW CUJIbI U MOIMHOCTH. OH IMOMOTraeTr CIOPTCMEHAM, 3aHUMAIOIIAMCS
BBICOKOMHTCHCUBHBIMH YIIPAXKHEHUSMU, TAKUMU KAaK CIIPUHTBI, CUJIOBBIC TPEHUPOBKH,
TSDKENIasl aTyieTMKa WM JIPyrue BHUILI CHOpPTa, TPEOYyrOIIMe MOIIHBIX YCWIMN Ha
KOPOTKHE NMPOMEKYTKH BPEMEHMU.

Kpeatun yBenmuuuBaer 3amac ¢ochokpeaTHHa B MBIIIIAX, YTO CIOCOOCTBYET
YCKOPEHHOMY  BOCCTAHOBJICHHUIO DHEPTrUH, HEOOXOAMMOW IS  BBITIOJHEHUS
WHTEHCUBHBIX  YINPAXHEHUH. ITO yIAydllaeT MPOU3BOAUTEILHOCTh, TOBBINIAS
MaKCUMaJIbHBIC YCWJIMSI ¥ YCKOpSS BOCCTAHOBJICHUE MEXKIY TOAXOJAMH WU
ynpaxHeHusIMU. Kpome Toro, KpeaTuH crmocoOCTBYeT YBEITUUCHUIO MBIIIEYHOW MacCCh
3a CYET yJIYYIICHHOTO THIPATAIIAOHHOTO COCTOSIHUS MBIIIICYHBIX KJICTOK U CTUMYJISIIAN
CUHTE3a Oerka.
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Bera-ajnanun

bera-amanun — »3TO AMHUHOKUCIIOTA, KOTOpas HUIpacT BAXKHYIO pPOJIb B CHHTC3C
KapHO31HAa, MOJICKYIJIbI, HOMOFaIOHleﬁ CHHI)XATb YPOBCHb MOJIOYHOM KHUCJIOThI B MbIIIax
H, TaKHUM 06p330M, 3aMCIJLATh HACTYIINICHHUC YCTAJIOCTH. bera-amannH oOKa3bIBacT
SHAYUTCIIBbHOC BJIMAHHUC Ha BBIHOCIIMBOCTB, YiIydllasd pa6OTOCHOCO6HOCTL IIpu
JINTCIIBHBIX WM MHTCHCHUBHBIX (1)I/ISH‘-ICCKI/IX Harpyskax.

JloGaBneHne OeTa-alaHMHAa B PALMOH OCOOEHHO TIOJIE3HO JMJIsi CIIOPTCMEHOB,
3aHUMAIOIIUXCS BUJAMU CIIOPTA, TPEOYIOIMMHU JUTUTEIbHBIX YCUIIHM, TAKUMU Kak Oer,
IUIaBaHWe, BEJIOCUIEAHBIN cropT U kpocchuT. OH MOMOTaeT YIYYIIUTb BpPEMs [0
HACTYIUICHHS] MBIIIEYHOM YCTAJIOCTH M CHUKAET BEPOSITHOCTh YYBCTBA MOKCHHUS B
MBIIIIAX BO BPEMS TPEHUPOBKH.

OmMmera-3 ;KupHbIe KHCJIOThI

Omera-3 xupHble KUCIOThI, ocobeHHo EPA wu DHA, wu3BecTHBl cBOUMH
MPOTUBOBOCHAJIUTEIILHBIMU CBOMCTBaMU. /{11 CHOPTCMEHOB, KOTOPBIE MOABEPIatoTCs
MHTEHCUBHBIM Harpy3Kam, 3TH >KUPHbBIC KUCIIOTHI UTPAIOT BAXKHYIO POJIb B YMEHbBIIICHUU
BOCIMAJICHUH, YCKOPEHUU BOCCTAaHOBJIEHHUS TMOCJIE€ TPaBM U TPEHUPOBOK, a TaKXKe
MOJJIEPKKE  CEepPACUHO-COCYIUCTOM  cuctembl. OMera-3 Takke CIOCOOCTBYET
YIYUYIIEHUIO Ka4eCTBA CHA, YTO KPUTUUECKU BAXKHO JIJI1 BOCCTAHOBJICHUSI OpraHu3Ma.

3akiIoueHue

[IpaBunbHOE NUTaHHWE SBISIETCA HEOTHEMIIEMOM YACThIO MOATOTOBKH CHOPTCMEHA,
OCOOEHHO KOrJa peyb HUJeT O MoAroToBke kK Onummnuiickum wurpam. Jluera,
cOalaHCUpOBaHHAs 110 MAaKpO- U MUKPOIJIEMEHTaM, CIOCOOHA 3HAYUTEIBHO YIYUYITUTh
pe3yJIbTaThl, YCKOPUTh BOCCTAHOBJICHHE IOCJE HArpy30K U MUHHUMU3UPOBATH PUCK
TpaBM. PekoMeHJyeTcsi yYMTBIBaTh CHENU(UKY KaKIOTO CIIOPTCMEHA, €ro
WHJUBUTyaJIbHbIE TIOTPEOHOCTH M THUIl CIIOPTa, a TaKK€ MHTETPUPOBATH MPABHIHHOE
MMUTAaHUE C TPEHUPOBOYHBIM MPOLIECCOM ISl JOCTHKEHUSI HAMITYUIIINX PE3yIbTATOB.
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Abstract

Chemical laboratories are at the forefront of scientific research, providing the critical
environment for discoveries in fields such as pharmaceuticals, materials science, and
environmental studies. This article explores the various advancements in laboratory
equipment, methods, and safety protocols that are reshaping the landscape of chemical
experimentation. It also highlights the challenges faced by researchers in maintaining
precision, accuracy, and safety in increasingly complex experimental setups. The role
of automation, digitalization, and the implementation of cutting-edge technologies such
as Al and machine learning in optimizing laboratory processes is examined, alongside
the importance of proper waste management and adherence to environmental
regulations.

Keywords: Chemical laboratories, research, safety protocols, automation, Al in
research, waste management, accuracy, environmental regulations, laboratory
technologies.

1. Introduction

Chemical laboratories serve as the cornerstone of modern scientific discovery, with their
role being pivotal in advancing fields such as chemistry, biochemistry, and
pharmaceuticals. The combination of advanced technologies, skilled personnel, and
rigorous protocols ensures that laboratory experiments lead to reliable, reproducible
results. However, as research becomes more specialized and complex, maintaining
precision, safety, and sustainability presents an ongoing challenge.
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2. Technological Advancements in Chemical Laboratories
Automated Laboratory Systems

Automation in chemical laboratories has drastically improved the speed, accuracy, and
consistency of experiments. Robotic systems for sample handling, mixing, and analysis
reduce human error and allow for high-throughput testing, enabling researchers to
conduct more experiments in less time. Additionally, automated systems provide real-
time monitoring, reducing the need for manual oversight.

Artificial Intelligence and Machine Learning

Artificial intelligence (Al) and machine learning (ML) have become invaluable tools in
chemical laboratories. These technologies assist in data analysis, pattern recognition,
and even in predicting chemical reactions. Al algorithms can optimize experimental
conditions by analyzing large datasets, ultimately reducing trial-and-error and increasing
research efficiency.

Advanced Analytical Instruments

The evolution of analytical instruments, such as high-performance liquid
chromatography (HPLC), nuclear magnetic resonance (NMR) spectrometers, and mass
spectrometers, has allowed for more precise and accurate measurements of chemical
properties. These instruments play a crucial role in both qualitative and quantitative
analysis, enabling chemists to determine molecular structures, concentrations, and
impurities with exceptional accuracy.

3. Safety Protocols and Environmental Concerns
Laboratory Safety Standards

Ensuring the safety of laboratory personnel and maintaining the integrity of experiments
are of utmost importance in chemical research. Strict adherence to laboratory safety
protocols, including proper storage and handling of chemicals, the use of personal
protective equipment (PPE), and routine safety audits, are essential components of
maintaining a safe research environment.

Waste Management and Sustainability

Chemical laboratories are significant contributors to hazardous waste production. Proper
disposal and management of chemical waste are critical in minimizing environmental
impact. The implementation of sustainable practices, such as recycling solvents,
reducing waste generation through improved chemical processes, and adopting green
chemistry principles, are becoming more widespread.
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Environmental Regulations

Governments around the world have introduced stringent regulations regarding the
disposal of chemical waste and the use of hazardous substances. Laboratories are
required to comply with these regulations to minimize environmental contamination.
The development of new technologies that facilitate the safe disposal of chemical
byproducts and reduce environmental footprints is a growing area of research.

4. Challenges Faced by Chemical Laboratories
Maintaining Precision and Accuracy

As chemical experiments become more complex, maintaining precision and accuracy
has become a significant challenge. Factors such as contamination, fluctuations in
temperature, and the quality of reagents can all affect the results of an experiment.
Laboratories must invest in high-quality equipment and implement quality control
measures to ensure that experiments are conducted under optimal conditions.

Training and Skill Development

The rapid pace of technological innovation in chemical research requires continuous
training and skill development for laboratory staff. As new instruments and technologies
are introduced, researchers must stay updated with the latest techniques and best
practices to effectively use these tools. Ongoing education and specialized training
programs are essential to ensure that laboratory personnel can operate sophisticated
equipment and interpret complex data accurately.

Cybersecurity Risks

With the increasing reliance on digital systems and the storage of large volumes of data,
chemical laboratories are becoming more vulnerable to cybersecurity threats. Protecting
research data from hacking, data breaches, and cyberattacks is a growing concern.
Laboratories need to invest in robust cybersecurity measures to protect sensitive
information and ensure the integrity of their research.

5. Case Study: Laboratory Work on Synthesis of Aspirin
Objective of the Experiment

The primary objective of this laboratory work was to synthesize aspirin (acetylsalicylic
acid) through the esterification of salicylic acid with acetic anhydride in the presence of
a catalyst, sulfuric acid. Aspirin is one of the most widely used pharmaceuticals for its
analgesic, anti-inflammatory, and antipyretic properties. This experiment serves as an
excellent example of practical applications in organic chemistry.
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Experimental Procedure

In this experiment, the students begin by carefully measuring out the salicylic acid and
acetic anhydride in stoichiometric quantities. The reaction is initiated by adding a few
drops of concentrated sulfuric acid, which acts as a catalyst, facilitating the acetylation
process. The mixture is heated under controlled conditions to promote the reaction. Once
the reaction has completed, the product is isolated through recrystallization to purify the
aspirin. The purity of the final product is then confirmed using melting point
determination and thin-layer chromatography (TLC).

Analysis and Results

The yield and purity of aspirin are measured, and the students are required to compare
the observed melting point of their synthesized product with the known literature value.
Impurities in the sample can cause a depression in the melting point, which can be
attributed to incomplete reaction or contamination during the purification process. The
final product is characterized, and the degree of purity is evaluated.

Safety Considerations

Throughout the experiment, students must follow safety protocols, including the use of
personal protective equipment (PPE), such as gloves, goggles, and lab coats. The
sulfuric acid used as a catalyst is highly corrosive, and the acetic anhydride is a strong
irritant. Students are trained to handle these chemicals with care, dispose of waste
properly, and work in a well-ventilated area to avoid inhaling fumes.

6. The Role of Laboratory Work in Teaching Chemical Concepts
Practical Application of Theoretical Knowledge

Laboratory work in chemistry plays a critical role in translating theoretical knowledge
into practical skills. For instance, the synthesis of aspirin involves an understanding of
chemical reactions such as esterification and the concepts of stoichiometry, reaction
kinetics, and purification methods. By conducting experiments, students not only
reinforce theoretical concepts but also learn how to apply them in real-world scenarios.

Development of Problem-Solving and Analytical Skills

Through laboratory work, students develop essential problem-solving skills by
troubleshooting experimental setups and analyzing unexpected results. For example, if
the aspirin synthesis does not yield the expected purity, students must evaluate potential
causes, such as incomplete reactions, improper purification techniques, or errors in
measurement. This process enhances their critical thinking and analytical skills, which
are crucial in chemical research and industry.
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Fostering Scientific Curiosity and Innovation

Engaging in laboratory experiments fosters scientific curiosity among students. It
encourages them to ask questions, hypothesize potential outcomes, and explore new
techniques to improve experimental processes. The hands-on nature of the work allows
for a deeper understanding of chemical phenomena, promoting further interest in
chemistry and inspiring future innovations in the field.

Emphasizing Safety and Best Practices

One of the most important aspects of laboratory work is instilling a sense of
responsibility for safety. Students are taught to follow safety protocols rigorously,
ensuring that experiments are conducted in a controlled and secure environment. This
emphasis on safety not only protects the individuals conducting the experiments but also
ensures that the research is reliable and reproducible.

Conclusion

Chemical laboratories are evolving at a rapid pace, driven by technological
advancements that enhance research capabilities and improve efficiency. However, with
these advancements come challenges related to safety, precision, and environmental
sustainability. By adhering to strict safety standards, embracing automation and Al, and
continuing to innovate in waste management, chemical laboratories can ensure that they
remain at the forefront of scientific discovery while minimizing their environmental
impact. As the field continues to advance, researchers will need to navigate these
challenges and adapt to the ever-changing landscape of chemical research.
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AHHOTAIIUA

B craTthe paccmaTpuBaroTcs ri00anbHbIE BBI30BBI ITPOJIOBOJILCTBEHHOM 0€30MacHOCTH,
B TOM YHCJIE POCT HACEJICHHSI, U3MEHEHHMSI KJIIMMAaTa U UCTOLEHUE TPUPOIHBIX PECYPCOB.
OneHnBAKOTCS MEPCIEKTUBBl YCTOWUYMBOIO CEJIBCKOTO XO3AKWCTBAa KaK KIKOYEBOTO
acreKTa B pellieHuH NMpo0eMbl oOecrieueHus Mpo10BoJIbCTBUEM. OOCYKIat0TCS HOBBIE
TEXHOJOTMM B arpoNpOM3BOJACTBE, TaKHE€ KaK OMOTEXHOJIOTUH, HCIOJb30BaHUE
MCKYCCTBEHHOI'O HMHTEJUIEKTa, POOOTH3alMs MPOLECCOB U YCTOMUMBOE 3eMIIENIEIHE.
[loguepkuBaeTcss BaXXKHOCTh  WHHOBAIL[MOHHBIX  IIOAXOAOB  JUIA  IOBBIIICHUS
MPOJIYKTUBHOCTHU CEJIBCKOTO XO35MCTBA B YCIOBHSX IN100ATBHBIX U3MEHEHH.

KiroueBble ci10Ba: MpOAOBOIBCTBEHHAs O€30MACHOCTh, YCTOMYMBOE CEIBCKOE
XO034MCTBO, HU3MEHEHHUsI KJHUMaTa, OWOTEXHOJOTHHM, HWCKYCCTBEHHBIH WHTEIUICKT,
WHHOBAIMHU, POOOTU3AIHS, arPOIIPOU3BOICTRO.

1. BBenenue

[IponoBonbCcTBEHHAsE 0O€30MACHOCTh — 3TO CIIOCOOHOCTh CTPaHbl WJIM PEruoHa
00€eCIIeYUTh CBOIO HAIAIO JOCTATOYHBLIM KOJMYECTBOM O€30MAaCHOW M NUTATEIbHOU
nuiy. COBpEMEHHBIE BBI30BBI, TaKME KaK POCT MHUPOBOIO HACEJICHHUS, HEXBaTKa
MIPUPOJIHBIX PECYPCOB, U3BMEHEHUE KJIMMaTa M PacTylIMi CIpPOC Ha MPOJIOBOJIbCTBUE,
TpeOYIOT HOBBIX TOJXOJIOB M TEXHOJIOTMM B CEJIHCKOM XO3MMCTBE. ¥YCTONYMBOE
CEIBCKOE XO3SIMCTBO CTAaHOBUTCS KJIIOUEBBIM DJEMEHTOM B PCIICHHH IPOOJIEMBI
IIPOIOBOJILCTBEHHON O€30IMacHOCTH. Ba)KHON YacThIO 3TOro SBISECTCS IPUMCHCHHE
MHHOBAITMOHHBIX TEXHOJOTHM, KOTOPBIC IO3BOJISIOT IOBBICHTh A()(PEKTHBHOCTH H
YCTOMYMBOCTH CEIIbCKOXO3AMCTBEHHOTO MIPOU3BOJICTBA.
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2. I'no0anbHBIE BBI30BBI POI0BOJIbCTBEHHOH 0€30I1aCHOCTH
PocT HacesieHUs U yBeJIMYMBAIOIIMICS CIIPOC HA TPOIOBOJILCTBHE

MupoBoe HacelieHHe NpoJoJKaeT pactv, u no nporHozam OOH, k 2050 romy oHO
MOXET JOCTHYh 9,7 MWUIMApPAOB YEJNOBEK. OJTO TMPUBEAET K 3HAUYUTEIBHOMY
YBEJIMUECHHUIO CIIPOCa HA MPOJIOBOJILCTBEHHBIE TOBApbl, UTO MOTPEOYET YBEIUUYECHUS
00bEMOB  CEJILCKOXO3MCTBEHHOTO TMPOU3BOJACTBA. BaXHO OTMETUTH, YTO MJIA
YAOBJIETBOPEHUS PACTYILIEr0 CIPOCa HEOOXOAMMO HE TOJBKO YBEIUYUBATH OOBEMBI
IPOU3BOJICTBA, HO U YIy4llIaTh Ka4€CTBO MPOIYKTOB MUTAHUSI.

HN3MeHeHua KauMara

M3MeHeHns KiauMara BIUAIOT Ha CEJIBCKOE XO3MCTBO, CHHUXKAsA YpPOXAWHOCTh U
yYBEIIMUMBAasA 4YacCTOTy JKCTPEMAJIBHBIX IIOTOJHBIX SIBJICHUHM, TAaKMX KakK 3acyxH,
HABOJHEHUS U CHJIbHBIE INTOPMBL. JTO BBI3BIBAET HEOOXOAMMOCTH aJaNTalluu
CEJICKOT0 X035MCTBa K HOBBIM KIIMMAaTUYECKHM YCJIOBHUAM, pa3pabOTKH YCTOMUMBBIX K
KIIMMAaTUYECKUM H3MEHEHUSM KYyJIbTYp M TEXHOJIOTMM, a TAaKXe€ IIOBBIIICHUS
3¢ (HEKTUBHOCTH MCTIONB30BAHMSI BOJHBIX U 36MEJIbHBIX PECYPCOB.

HcTomenue npupoaIHbIX pecypcoB

3emenbHbIE U BOAHBIE PECYPCHl OIPAaHUYEHBI, U1 UX HEPAIIMOHAIBHOE HCIIOJIb30BAHUE
MOKET MPUBECTU K UCTOLIEHUIO U YXYJIIEHUIO Ka4eCTBA MOYBBI, UTO CKa3bIBAETCS HA
YCTOMUYMBOCTH arpapHbIX CHCTEM. JTO Tpelyer pa3paboTku Oosiee 3(p(HEKTUBHBIX
METO/IOB YIPABJICHHS 3EMJIEIECIUEM U CEJIbCKUM XO3SIMICTBOM B IIEJIOM, TaKUX Kak
Iepexo], K METOJaM OPraHWYeCKOro 3eMIICNIENUs U PALUOHAIBHOE HCIIOJIb30BAHUE

PECYpPCOB.

3. YcroitunBoe ceJIibCKOe X0351iiCTBO KaK pelieHHe IJ100a1bHbIX BHI30BOB
IIpuHIUNBI YCTOMYHMBOIO CEJIbCKOI0 X035iCTBA

YcroitunBoe celnbCKOe XO035SHMCTBO HAIpaBJIEeHO Ha OOeCIedYeHHe MpOI0BOILCTBEHHOM
0C30MMacCHOCTH B JIOJTOCPOYHOM  IEPCIIEKTHBE €  YYE€TOM  JKOJOTHYECKHX,
SKOHOMHMYECKHX M COIMAIbHBIX (akTopoB. I[IpMHIMIIBI YCTOWYMBOIO CEIHCKOTO
XO035IMCTBA BKJIIOYAIOT:

o CoxpaHeHHe 3KOCHCTEM: HCIIOJIb30BAaHUE METOJIOB, KOTOPHIE HE HCTOILAIOT
IPUPOIHBIC PECYPCHI U COXPAHAIOT OMOJOTHYECKOE pa3HOOOpa3ue.

o PanuoHanbHOEe HCNOJIB30BAHHME PECYPCOB: MUHUMM3ALUS HMCIOJIb30BAHUS
BOJIbI, JHEPTUU U XUMHUYECKUX YA0OPCHHUIA.

o ConuajbHasi OTBETCTBEHHOCTh: TOJECPKKAa (PEepMEPOB U CEIbCKUX OOIIHUH,
Co3/laHh€ pabOYMX MECT U MOBBIIICHUE KU3ZHEHHOTO YPOBHSI.
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TexH0JI0run yCTOMYMBOI0 CeJIbCKOI0 X0351iicTBa

Jns  peannsauMd  IPUHLMIOB YCTOMYMBOIO  CEJIBCKOIO  XO3AMCTBA AKTHBHO
pa3pabaThIBalOTCSl U BHEIPSIIOTCS HOBBIE TEXHOJIOTUU:

o buoTexHoJOrUM: TEHETHYECKas MoAU(UKAIUS pPACTEHUM, YIy4IIEHUE UX
YCTOMYMBOCTH K OOJIC3HSM, 3acyXaM M BPEAUTENSAM, CO3/JaHUE HOBBIX COPTOB C
BBICOKOW YPOKAMHOCTBIO.

e YMHBIE TexHOJOruu: wucnons3oBanue Wurepnera Bemer (IoT) s
MOHUTOPUHTA COCTOSIHUSI TIOYBbl M PACTCHUM, YOPABICHUE IMOJUBOM U
YIAOOPEHUSMU C TIOMOIILIO TATYMKOB U aBTOMATU3UPOBAHHBIX CHCTEM.

« BoccraHoB/ieHMe 3KOCHCTEM: MPUMEHEHUE arpoJieCOBOJICTBA, CEBOOOOPOTa U
JIPYTUX METOAOB JJIsi BOCCTAHOBJICHUS U COXPAHEHHUS YKOCUCTEM.

4. UuHOBaNUU B arpONPOU3BOICTBE
HNcKkyccTBEHHBIH NHTE/UIEKT M POOOTH3AIUA

UckyccrBennsiii unteiekT (M) u poboTuzaius CTaHOBATCS BAXKHBIMU 3JIEMEHTAMHU B
arponpousBojactBe. C momomipio MM MOXHO NpPOrHO3UPOBATH YPOIKAMHOCTH,
aBTOMATU3UPOBaTh CcOOp yposkas, JMarHOCTHUPOBaTh OOJIE3HW pacTeHUH U
KOHTPOJIMPOBAaTh YCJIOBHs BbIpaliuBaHusi. POOOTHI MOTYT BBINOJHATH TPYIOEMKHE
orepaluy, Takue Kak 1ocajika, yoopka ypokas U 00paboTKa IMoJeil, YTO MOBBIIIAET
7 ()EKTUBHOCTD U CHIKAET MOTPEOHOCTH B paboyeil cuiie.

IIpeuu3noHHOE CeJIbCKOE XO3AMCTBO

[Ipenu3noHHOE CEeIbCKOE XO3AWCTBO OCHOBAaHO Ha WCIOJIb30BAaHUU TEXHOJOTHUH,
KOTOpbIE TO3BOJISIOT TOYHO YIPABIATH arpONpOU3BOJACTBEHHBIMH MPOIECCaMU. DTO
BKJIFOYAET ucmosib3oBanue GPS-cucreM a1t TOUHOM HaBUTAIlMH, CITyTHUKOBBIX JTJAHHBIX
JUIST MOHUTOPHUHTA COCTOSIHMSI TIOJIEM, a Tak»e JIPOHOB MJigi OOpabOOTKM W aHaiu3a
MIOCEBOB.

I'eneTnyeckas mogupuKanusa 1 OHOTEXHOJIOTHH

broTexHoIOrMH ¥ TeHeTHUeCKas MOAM(UKALIMS PACTCHHI ITO3BOJISIIOT CO3/1aBaTh HOBBIC
copTa, KOTOpbIe OOJAJarOT YJIYYIICHHBIMH XapaKTePUCTHKAMH, TaKUMH Kak
MOBBIIICHHAS YCTOWYMBOCTh K HEOJArONMPHUATHBIM YCIOBUSM M BPEIUTEIISIM, a TAKKe
0ojiee BBICOKas YpOXXKAWMHOCThH. [IpHMeHeHHWEe TeHHO-MOIU(UIIMPOBAHHBIX KYJIbTYP
OTKpBIBACT  HOBBIE  BO3MOXHOCTH  JII1  OOCCIICUEHHUS  MPOJOBOJILCTBEHHOM
0€30MMacCHOCTH.
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5. IIpo0JieMbl ¥ ePCNIEKTUBBI BHEPEHUS HOBBIX TEXHOJIOTHI
IIpo6s1eMbl BHeApeHMsI

CpCI{I/I OCHOBHBIX HpO6JI€M BHCAPCHUA HWHHOBAIIMOHHBIX TEXHOJIOTUM B CEJIbCKOE
XO3SHUCTBO MOXKHO BbIACIIUTD:

o Bbicokue 3aTpaTbl Ha BHeJpeHHEe TEXHOJIOTHIi: HOBBIE TEXHOJIOTUU TPEOYIOT
3HAYUTEIHHBIX BJIOKEHUN, YTO MOXKET OBITh HE IO CHIIy MHOTHUM (epmepam,
0COOEHHO B pa3BUBAIOIINXCS CTPAHAX.

o DJTHYECKHE W JKOJOTMYeCKHe ONACEHMs: TeHeTHYeckas MoAuduKaius
PACTEHHI U UCIOJIb30BaHNE XMMHUUECKUX BEIIECTB MOT'YT BBI3bIBATH OMIACEHUS Y
HACEJICHUS U SKOJIOTOB.

o HeoOxonmmocTs 00y4eHuss ¢epMepoB: Uil  YCICIIHOTO  BHEAPECHUS
TEXHOJIOTUNA HEO0OXOAUMO OOYyYEHHE CEJIbXO3MPOU3BOAUTENICH U YIyYIlICHHUE
JOCTYTIa K 3HAHUSIM.

IepcniekTUBBI

HGCMOTpH Ha BBI3OBbI, BHCAPCHUC HOBLIX TEXHOJIOTUH B CEIIbCKOE XO3SHCTBO MMEET
OFpOMHI:Iﬁ IIOTCHOMAJI. B 6y,[Iy1H€M MBI MOXKCM OKHUAAaTh IMHUPOKOI'0 paCIIpOCTpaHCHUA
TGXHOHOFHﬁ, TaKHX KakK I/ICKYCCTBCHHblﬁ HHTCJIJICKT, pO6OTI/I3aHI/I$I, OMOTEXHOJIOTUH U
INpCIN3NOHHOC CCJIBCKOC XOBHﬁCTBO, YTO IIOMOXKCT IIOBBICUTB 3(1)(1)GKTI/IBHOCTI>
IIPONU3BOACTBA U YCTOﬁqHBOCTb CEIBbCKOXO03SMCTBEHHBIX CUCTEM.

3akiIoueHue

I'moGanpHbIE BBI3OBBI MPOJOBOJILCTBEHHOM 0€30MacHOCTH TPEOYIOT pa3pabOTKU H
BHEJIPEHUSI YCTOMYMBBIX METOJIOB CEJILCKOTO XO3SMCTBa, a TAKXKE HCIOJIb30BaHUS
WHHOBAIIMOHHBIX TEXHOJOTHM. TOJBKO ¢ TIOMOIIBIO TaKUX TEXHOJIOTUHM, Kak
OMOTEXHOJIOTUH, UICKYCCTBEHHBIN MHTEIIJIEKT, pOOOTH3ALIUS U TTPEIU3UOHHOE CEIhCKOE
XO034MCTBO, MOXHO oOOecrneunTh Oyayliee MpPOoJI0BOJLCTBEHHON O€30MacHOCTH W
YCTOMYMBOCTU CEJILCKOTO XO3sMCTBa. BaXHO, YTOOBI ATH TEXHOJIOTMU CTAaHOBWJIHCH
JTOCTYITHBIMH JIJISI BCEX CTPAH M PEeTHOHOB, OCOOCHHO JIJISI Pa3BUBAIOIITUXCSI.
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MPENOJABAHUE AHTJIUICKOTO SI3BIKA: COBPEMEHHBIE
MOAXOJbI U METO/IbI

TamxueBa CaxplrKeMall

[IpenonaBarensb, TypkMEHCKHI TOCYaPCTBEHHBIM HHCTUTYT (PU3UYECKON KYJIbTYPhI U
criopra

r. Amxaban TypkmeHucTan

AHHOTALMSA

AHITIMHCKHNA S3BIK CTall TJI00aJIbHBIM CPEJCTBOM KOMMYHHMKAIMU B 00JIACTH HAYKH,
OusHeca u TexHosorui. [lpenogaBanue aHTIUIICKOTO S3bIKAa B Pa3JIMYHBIX CTpaHax
TpeOyeT MPHUMEHEHUS WHHOBAI[MOHHBIX METOJOB U MOJXOAOB, YTOOBI OOECHEUUTh
BBICOKHI YPOBEHb OBJIAJICHUS A3BIKOM. B cTaThe paccMaTpuBarOTCsi OCHOBHBIE METOBI
MPENOIaBAHMS AHTJIMMCKOTO S3bIKa, MX MPEUMYIIECTBA U HEIOCTAaTKU, a TAKXKE POJIb
TEXHOJIOTM W MyJlbTUMeAua B oOydeHuMH. Takke paccMaTpuBaeTCs BIUSHUE
KyJIbTYpHBIX (PaKTOpoB Ha oOOydyeHHEe U OOy4YeHUE AaHTIUMHUCKOMY S3BIKY Kak
WHOCTPAHHOMY.

KuroueBbie cioBa: TIpenojaBaHWe, AaHIVIMHACKUM S3BIK, METOJbI, TEXHOJOTHH,
KyJbTYypa, THOCTPAHHBIH S3bIK, 00y4YaroluIue NporpaMmal.

BBenenue

[IpenoaBanne aHIIMICKOTO  SI3bIKA 3a TMOCJCIHUE JECATUIICTHS IPETEPIesio
3HAUUTEIbHBIE W3MEHEHMs. B Mupe, Trli€ aHIIMUCKUUA S3bIK CTAT  S3BIKOM
MEXKIYHAPOJHOTO OOIIEHUsI, MOTPEOHOCTh B €r0 M3YYEHHUH BBIPOCIA BO BCEX CIIOSX
obmectBa. byap To mM3yueHue s3bIka I MPOo(PECCHOHATBHBIX IIeNIeH, OOIICHUS I
KyJbTYPHOTO OOMEHa, IIPEnoJaBaHue aHTIUHCKOTO CTAHOBHUTCS 00Jiee aKTyalIbHBIM H
MHOT00Opa3HbIM. BaXHEHIIMMU acneKkTamMu MpenojaBaHusl aHTJIMUCKOTO sI3bIKA
SIBJISIFOTCS] BIOOP METO0JIOT'MH, UCIIOJIb30BAHUE TEXHOJOTUM U KYJIbTypHas aJanTaius
YPOKOB.

1. CoBpemMeHHBbIEe METOAbI NPENOJIABAHUS AHTJINICKOIO A3bIKA

CyuiecTByeT MHOKECTBO IMOJXO0JIOB U METOAUK MPEMNO/IaBaHUs aHTJIMMCKOTO S3bIKA,
OJIHAKO BCE OHM MOTYT OBITh KJIaCCHU(MUIIMPOBAHBI HA HECKOJIBKO OCHOBHBIX THUIIOB:
TpaJAUIMOHHEIC, KOMMYHHKATUBHBIE, WHTETPUPOBAHHBIE M TEXHOJIOTHU-
OPHUEHTUPOBAHHBIE.
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1.1. TpaguumoHHbIE METOABI

TpaI[I/II_II/IOHHBIe MCTO/IbI IIPCIIOJaBaHUA aQHTJIUMCKOTO S3bIKA, TAKUC KAaK I'PaMMAaTHUKO-
nepeBoz[Hoﬁ MCTOJ U MCTOI IIPAMOTO O6IH€HI/I$I, HMCIOT JOJII'YIO HCTOPHIO. OTH MECTOAbI
AKINCHTHUPYIOT BHUMAHHC Ha IIpaBUJIaX I'PaMMATHUKU U IICPCBOAAX, HO B COBPCMCHHLIX
peainigx OHHU YCTYIIAIOT Ooyice aKTUBHBIM MCTOAaM, OPUCHTHUPOBAHHBIM Ha
MMPAKTUYCCKOC UCITIO0JIb30BAHHC A3bIKA.

['paMMaTHKO-IEPEBOJHON METOJ OBbUT JOMUHUPYIOIIUM B OOYYEHUH AHIJIMUCKOMY
A3bIKy B IpouuioM Beke. OH MpeanosiaraeT M3y4eHUE IpPaMMAaTHUYECKUX CTPYKTYP
A3bIKA, BBIIIOJIHEHNE YIIPAXKHEHNN HA MTEPEBO/I U PA3BUTUE HABBIKOB MMCbMEHHOU PEYH.
OnHako 3TOT METOJ HMMEET OrPAaHUYEHHBIE BO3MOYKHOCTM B IUIAHE MOATOTOBKHU
CTYJEHTOB K peaJIbHOIl KOMMYHHUKAIIUU Ha SI3bIKE, 0COOEHHO B YCTHOU peuH.

1.2. KoMMyHHKATUBHBIN MOAX0]

KoMMyHUKaTUBHBIM MOAX0J B OOYYEHUM AaHIJIMHCKOMY S3bIKY OPHEHTHPOBAaH Ha
MPAaKTUYECKOE MCIOJb30BAHUE SI3bIKA. JTOT MOAXOJ (POKYCHPYETCS Ha peajbHBIX
CUTyalMsIX OOILIEHUs, YTO IO3BOJSIET CTYACHTaM pa3BUBaTh HABBIKM TOBOPEHUA,
IIOHMMAHUS PEYH HA CIYX M NMMCBMEHHOW KOMMYHHUKAIMU. OH aKTUBHO HCIIOJB3YET
pa3iauyHble POPMBbI B3aUMOJEHCTBUS, BKIHOYAsl TUCKYCCUH, POJIEBbIE UTPHI U TPOECKTHIL.
BaxXHbpIM 2J1IEMEHTOM 3TOTO MOAXO0AA ABJISIETCA CO3JaHUE A3BIKOBOM CPENbI, B KOTOPOH
YYaIMeCss MOTYT YYUTBCS Yepe3 NPAKTUKY.

OCHOBHOM  1IeNTbI0 KOMMYHHKAaTHBHOTO  TOAXOJa  SIBISIETCS  MaKCHUMAaJIbHOE
NpUOJIMKEHUE Y4YeOHOro TMpolecca K pealbHOM JKU3HU, TAE€ S3bIK CIYXUT
MHCTPYMEHTOM OOIIECHHUS.

1.3. MuTerpupoBaHHbIe MOIX0AbI

WNurerpupoBannbie nmoaxoasl, Takue kak Content and Language Integrated Learning
(CLIL), BkJTrOUaOT IPENoJaBaHUE HE TOJIBKO A3bIKA, HO U IPYTUX MPEAMETOB Ha SI3bIKE.
Hampumep, MOXHO u3y4yaThb AHIVIMMCKUN SI3bIK Y€pe3 MAaTeMaTuKy, (U3UKYy WU
JUTEPATypPy, YTO ITOMOTAaEeT CTYJIEHTaM OCBOMTH SI3BIK YEpPE3 CHEUUAIN3UPOBAHHBIE
TE€MBbl U TEPMUHBL. DTOT MOAXOJ PA3BUBAET HE TOJIBKO SI3BIKOBBIE, HO U KOTHUTHBHBIC
HaBBIKHM, TMO3BOJIAS YYallUMCS OBJAJAE€Th TEPMHHOJOTMEH U CIEeHUPUIECKUMU
KOHCTPYKIUSIMHU A3bIKa B Pa3HbIX 00JIACTAX 3HAHMUS.

I/IHTerI/IpOBaHHI)Ie IoAXO0Abl YBCIIMYHMBAIOT MOTHBAIIMIO CTYACHTOB, IIOCKOJIBKY OHH
BUIAT HCIIOCPCACTBCHHYIO CBA3b fA3bIKd C PCAJIBHBIMU 3ad4aMU U 3HAHUAMUN.

1.4. Ucnosib30BaHUE TEXHOJIOTHI B MpenojaBaHuM

CoBpeMeHHbIE TEXHOJIOTMM 3HAYUTENIbHO HM3MEHWIH TMOJXOAbl K MPENoJIaBaHuIo.
DONeKTpOHHBIC YYCOHHKH, MOOWJIbHBIE TPHJIOKEHUS U OHJIANH-KYpChl CTaHOBSITCS
B XHBIMHU HHCTPYMEHTAMH JIJI1 U3YUYEHHS AHTJIMUCKOTO SI3bIKA.
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[Inarpopmbl 11 oHNalH-OoOydeHus, Takue kKak Duolingo, Memrise u apyrue,
MpeIaraloT WHTEPAKTUBHBIC 3aHATHS, KOTOPHIE CTHUMYJIUPYIOT H3YYCHHE S3bIKA B
yao0HOE ISl CTYACHTOB BpeMs. MoOWIbHBIE TPUIOKEHUS U BEO-CAMTHI TaKKe
MO3BOJISIIOT OTCJICKUBATH MPOTPECC W MPEIOCTABISIOT IMEPCOHATU3UPOBAHHBIC YPOKH,
4TO JeNaeT mpoiecc o0ydeHus 60aee THOKUM U TOCTYITHBIM.

Kpome Toro, texHosorun obecrneuruBaroT AOCTYN K MYJIbTUMEIUWHBIM MaTepHaliaM,
TaKUM Kak BHJICO, ayJMO3aMUCH M IMOJKACTHI, YTO MOMOTAET YJIYUIIUTh BOCHPUSITHE
peUM Ha CIyX U pacuIupsieT JEKCUUYECKUN 3anac CTyJAEHTOB.

2. Biusinue KyJIbTYPHBIX ACNIEKTOB HA NMpPenoiaBaHNe AaHTJIMHCKOro si3bIKa

N3yuyenue s3pika HEBO3MOXKHO 0Oe€3 yueTa KyJIbTYypHbIX ocobenHocTed. KynbTypa
OKa3bIBAET HEIMOCPE/ICTBEHHOE BIUSHUE HA BOCHPUATHE U UCIOJIb30BAHUE SI3bIKA, UTO
JIeJIaeT BaKHBIM MHTETPALIMIO KYJIBTYPHBIX aCIIEKTOB B MPOIIECC MpenojaBanus. SA3bik
— 3TO HE MPOCTO HAOOp CJIOB M MPaBWJ, HO M OTPAXKEHUE TPAAUIUN, UCTOPUU U
MHPOBO33pPEHUS HApoaa, TOBOPAIIETro Ha HeM. [1o3ToMy 711 TOJIHOLIEHHOTO OCBOCHUS
S3bIKa CTyJCHTaM HEOOXOAMMO IOHHUMAaTh W YYBCTBOBATh KYJbTYPHBIE HIOAHCHI,
KOTOpBIE JIEKAT B OCHOBE OOIICHUS.

2.1. SI3pIKk Kak KyJbTYpPHOE OTPaKEHUE

SI3bIK TECHO CBSI3aH C KYJBTYPOH M MOMKET CIY>KUTh Ba)KHBIM HMHCTPYMEHTOM JIJIst
MOHMMAHUSA MBIIUICHNUS W MHPOBO33PEHUS HOCHTENEH s3bIka. B Kakaom s3bIke
MPUCYTCTBYIOT YHUKAJIbHBIC BBIPAKEHUS U (hpa3bl, KOTOPhIE OTPAKAIOT OCOOCHHOCTH
KyJlbTypbl. Hanmpumep, MHOrHe aHrnuiickue ¢pasbl, Takue kak "break the ice" (cnomars
nen), "a piece of cake" (mapa myctsikoB), unu "to spill the beans" (packpbITh cekper),
UMEIOT TUIyOOKO YKOPEHUBIIHECS KyJIbTypHbIE KOPHHU, KOTOPBIE HE BCET/Ia MOTYT OBITh
NEPEBEICHBI IOCIOBHO Ha IPYTHUE SI3bIKU.

[IpenogaBaTenu aHTIIMHCKOTO SA3bIKA TOJKHBI OOpaTUTh BHUMAHUE Ha TO, KaK B SI3bIKE
OTPaXXaloTCsl BaXkKHbIE KYJIbTYPHbIE aCIEKThl, TaKUE Kak 00pa3 >KW3HM, TPaJULIUH,
LEHHOCTH M MHUPOBO33PEHUE AHIJIOS3bIUYHBIX CTpaH. YUMTHIBas 3TU OCOOEHHOCTH,
MPENo/IaBaHNe CTAHOBUTCS HE TOJBKO MPOLECCOM M3YYEHUS TPAMMATHUKHU U JIEKCUKH,
HO M 3HAaKOMCTBOM C KYJbTypOoH. DTO NMOMOTaeT CTYJEHTaM HE TOJIbKO OBJIAJIETh
A3BIKOM, HO M HayYUThCSA 3(P(PEKTUBHO KOMMYHUIIMPOBATH B PA3JIMYHBIX KYJIbTYPHBIX
KOHTEKCTaXx.

2.2. CounajibHasi CTUWIMCTHKA U (POPMBI 001LICHUSA

OnHolt M3 SIPKUX XapaKTEPUCTHK sI3bIKa SIBJISIETCS COLMAJIbHAs CTWIMCTHKA. B
AQHTJIMICKOM SI3bIKE, KaK W B JIPYTMX S3bIKaX, CYIIECTBYET pa3iMuue MEXIy
dbopmanbHbIMU U HEGOPMATBHBIMU CTUJISAMH OOIIECHHS, KOTOpPHIC 3aBUCIT OT
COIIMAJILHOTO KOHTEKCTA.
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Hanpumep, B amMepuKaHCKOM U OpPUTAaHCKOM AHTJIMHCKOM CYIIECTBYET pa3inyuue B
oOpamenusx (Beipakenus "sir", "madam", "mr." wian "ms."), KOTOpPBIE UCIIOIB3YIOTCS B
O(pHIMATTLHBIX M JISTOBBIX CHUTYAIHMsIX, @ TAK)KE B MMOBCEIHEBHBIX Oecelax, riae MOTryT
HCITOJIB30BaThCs OoJiee ApykemoOHbie GhopMbl oOparienus, Takue kak "buddy" umm

"mate".

[IpenogaBanre aHTIMKACKOTO S3bIKA JOJDKHO BKJIFOYATh 3HAKOMCTBO CTYACHTOB C
0COOCHHOCTSIMU (popMasibHOrO W HedopMalbHOro oOIIeHHs, YTOOBI OHHU MOTJIH
3¢ (HEeKTUBHO aaNTUPOBAThCI B PA3IUYHBIX COIMAIBHBIX W TPO(ECCHOHATBHBIX
cuTyanusx. Hampumep, 3HaHHE TOTO, KaKk MPaBUIBHO CTPOHUTH MHCHMA W JCIOBYIO
MIEPEINCKY, a TAK)Ke KaK BeCTH HedopMabHbIe Oece/Ibl, KpaltHe BaYKHO IS YCTICIITHOM
KOMMYHHUKAIIMH B aHTJIOS3BITHON Cpejie.

2.3. Bausinve KyJbTYPHbBIX TPAAULIMH U NMPA3IHUKOB

BaxHoi1 yacThiO IPENOIaBaHUs AHTJIUHUCKOTO SI3bIKA SIBJISIETCS BBEJICHUE B KYJIbTYPHBIC
TPAOUUUA W TPA3THUKH AHTJIOSI3BIYHBIX CTpaH. Tpaauiuu W Tpa3IHUKA HMEIOT
0o0JIbIlIOE 3HAYEHUE, TAK KaK OHU HE TOJBKO CIOCOOCTBYIOT JIyUIIEMy MOHUMaHUIO
S3bIKa, HO W TMO3BOJSIIOT CTYJEHTaM IOYYBCTBOBAaTh IyX KyJIbTypbl. Hampumep,
MpPENo/IaBaHle aHIJIMICKOTO s3bIKa Oyner ropa3no 0oJiee HACBIILIEHHBIM, €CId
CTyJeHTaM OyAyT NpPeACTaBJICHbI TPAIUIIMOHHbBIE AHTJIUNUCKUE MPA3THUKH, TAKUE Kak
PoxnectBo, XamioyuH, Jlens 6arogapenus uinu [lacxa. Kaxaplil u3 3Tux npa3qHUKOB
COTIPOBO’K/IA€TCSI MHOKECTBOM (ppa3 U BRIPAKEHUI, KOTOPHIE SBIISIOTCS HEOTHhEMIIEMOU
YacThIO MOBCEHEBHOTO OOILIEHUS.

3HaHWE TakKWX  KYyJbTYpHBIX COOBITMM  IOMOTraeT CTyJEHTaM IPaBHJIBHO
MHTEPIPETUPOBATH UCIIOJIb3YEMbIE B IOBCEHEBHOMN KU3HU BBIPAXKECHHS U YCTOMYHBBIC
CJIOBOCOYETAHMS, CBSI3AHHBIE C 3TUMHU Npa3aHuKaMu. Kpome Toro, 3To crnocoOCTByeT
PaCHIMPEHUIO KPYyro3opa CTYJI€HTOB U YIiyOJeHUI0 UX 3HAHUHN O TpaauLUsAX, OObIYasixX
Y UCTOPUH aHIJIOSA3BIYHBIX CTPaH.

2.4. J/IutepaTrypa ¥ HCKYCCTBO KAK MCTOYHHMKH A3bIKA U KYJIbTYPbI

JIuTepaTypa ¥ NCKYCCTBO SIBJISIFOTCS] BA)KHBIMH aCIIEKTaMU U3Y4YEHUS SI3bIKA, TAK KAK OHU
MOMOTAOT CTYAEHTaM JIy4YIlle MMOHATh KYJIbTYPHbIE OCOOEHHOCTH AHTJIOSA3bIUHBIX CTPaH
u ux HapoaoB. BemukoOputanus wu CIIA, Hampumep, craBaTCcs CBOUMMHU
JUTEPATyPHBIMU TPAAUIUSAMH, HAUMHAS OT KJIACCUYECKUX Npou3BeneHui llekcnupa,
Jxeiin OctuH, Yapinb3a J[MKkeHCa ¥ 3aKaHYMBasi COBPEMEHHBIMU aBTOPaMU, TAKUMU
kak JIx. K. Poynunr n Opuaect Xemunryasi. M3ydeHne Takux Npon3BEICHAN MTO3BOJISIET
CTyIEHTaM HE TOJbKO YIIyOUTh CBOM 3HAHUA SI3bIKa, HO M O3HAKOMHUTBCS C
HCTOPUYECKHM KOHTEKCTOM U COIMAJIbHBIMH MpoOieMaMu, KOTOpbIE MOJIHUMAJINCH B
ATUX POU3BEICHUSIX.

Kpome Toro, uckycctBo, Oyab TO JKUBOIUCH, T€ATP UM MY3bIKa, UTPAET BAKHYIO POJIb

B KYJbTYPHOM BOCIHUTAHUM CTYJIEHTOB. 3HAHHE KYJbTYPHBIX JIOCTHKECHUU

AHTJIOS3BIYHBIX CTpPaH CHOCOOCTBYET pAa3BUTUIO KPUTHUYECKOTO MBIIIJIEHUS U

KyJBTYPHON I'PaMOTHOCTH, UTO JIeJIaeT 00yueHue 601ee MHTEPECHBIM U MHOTOTPaHHbBIM.
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2.5. Kpocc-KyabTypHbIe pa3jinuis U UX BJIUSIHAE HA BOCTIPUATHE A3BIKA

B mnpomecce u3yueHus aHTIMHCKOTO f3bIKa BaXXKHO YUUTHIBATh KPOCC-KYJIbTYPHBIC
pa3iuuuns, KOTOpble MOTYT BIMATH HAa BOCIPHUSATHE S3bIKA M KOMMYHUKATHBHBIE
ocobenHoctH. Hampumep, aHITOA3BIYHBIE KYJIBTYpBl, KakK IMpaBWio, Oolee
HpPSIMOJIMHEHHBI B OOIIEHNH, B TO BpeMsl KaK B HEKOTOPBIX APYIHX KyJIbTypax, TaKUX
KaK a3uaTcKasl, CYIIECTBYeT TEHACHIUS K OoJiee KOCBEHHBIM BBIPDOKEHHUSIM U
YBOKUTEIFHOMY OOpALICHUIO. DTH paziINuusl MOTYT MPOSIBIATHCS KaK B PEUd, TaK U B
HeBepOaTbHOM OOIIEHUH (KECThI, HHTOHAIIHS, MUMHUKA).

[IpenomaBaTenu TOKHBI 00ydaTh CTYJIEHTOB TOMY, KaK pa3JInyus B BOCTIPUSTUU S3bIKA
MOTYT BIIUATHh Ha WX OOIICHHE, U KaK M30eKaTh HEAOPA3YMEHUN WIIH HETOTTOHUMAHUS
MIPU B3aUMOJCHCTBUU C HOCUTEIISIMH SI3bIKa. DTO TAKXKE IMOMOTACT yUJalluMCs pa3BUTh
MEXKYJIbTYPHYIO  KOMIIETEHITMIO, YTO  SBISETCS  BAXHBIM  HABBIKOM B
rJ100amu3upPOBAHHOM MUPE.

3. PoJib MOTHBALIMM B U3YYE€HUH AHTJIMICKOIO SA3bIKA

MoTuBauus sBIE€TCA OJHMM W3 KIIOYEBBIX (PAKTOPOB yCI€Xa B M3YUYEHUU S3bIKA.
MoTuBanus MOKeT ObITh BHYTPEHHEHN (KETaHUE HAYUYUThCS SA3BIKY JJIs MYTEIIECTBUM,
npo(heccCHoHaNbHOM Kapbepbl) UM BHEUIHEW (JKelaHWE claTh HK3aMEHbI, MOJIYyYUTh
nuiuioM). IIpenonaBarenu JOJDKHBI YYMTBIBaTH MOTHBBI CBOUX CTYJIEHTOB U
MOJICTpauBaTh OOY4YEHHE TAaKMM O0O0pa3oM, 4YTOOBl OHM UYYBCTBOBAJIM CBOIO LEIb U
nporpecc.

Kpome Toro, npenonaBaHue IOMKHO ObITH Pa3HOOOPA3HBIM U JTMHAMHUYHBIM, YTOOBI
MO/JIEP>KMUBATh UHTEPEC CTYACHTOB HA MPOTSKEHUU BCETO Kypca. ITO MOXKHO TOCTHYb,
HCIIOJIb3Ysl UTPOBBIE METOAMKH, TPYIIIOBBIE 3a/IaHUs, a TaKXKe MPOEKTHYIO padoTy, B
paMKax KOTOPOM CTYJIEHTbI IPUMEHSIIOT S3bIK JUJISl PELICHUS pealbHbIX 3a1a4.

4. BausiHue TeXHOJIOTHI HA MPenoJaBaHue AHTJIMHUCKOI0 A3bIKA

Hcnonp30BaHne TEXHOJOTMM B MPENOJABAHMM  AHTJIMKCKOTO  SI3bIKA  CTaJlo
HEOTHEMJIEMON YacThIO COBPEMEHHOTO 00Opa3zoBaresibHOro mnpouecca. C pa3BUTHEM
MH()OPMAIIMOHHBIX TEXHOJIOTMM M HHTEPHETAa OTKPBIBAIOTCS HOBBIE TOPU3OHTHI IS
MpernojiaBareyied U CTYJEHTOB, CO3[aBas YHUKAJIbHbIE BO3MOXXHOCTU JJII OOy4YEHUS.
TexHoIOTHMN HE TOJIBKO PACHIUPSIOT JOCTYI K MaTepuaiaM, HO U CIIOCOOCTBYIOT OoJiee
rMOKOMY MOAXOAY B 00yUYEHUH, MOBBIIIAs KaueCTBO U 3(P(HEKTUBHOCTH MPENOAaBaAHU.

4.1. OnnaiH-1aTQOpMbI U pecypchl

HNHTepHET-pecypchl B OHJIAaHH-TIIATGOPMBI UTPAIOT BAKHYIO POJTH B IPOIECCE U3YUEHUS
aHrnmickoro si3pika. CoBpemMenHbie iatgopmel, Takue kak Coursera, Duolingo, BBC
Learning English u Memrise, mpeaiararoT MUPOKUNA CHEKTP KypCOB, KOTOpPHIC
OXBaTHIBAIOT pPa3UYHBIC AaCHEKThl s3bIKa, BKJIOYAas T'PAaMMaTHKYy, JEKCHUKY,
MIPOU3HOIIICHNUE U BOCIIPUATHE PEUHU Ha CIIyX.
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CTyAeHTBhl MOTYT YYUTBCS B YIOOHOM JJIsi c€0sl TeMIle, a TakKe MOJIyYUTh JOCTYH K
MHTEPAKTUBHBIM YPOKaM, TECTaM M 3aJIaHUsIM, YTO MO3BOJISIET NOBBICUTH MOTHUBAIUIO U
BOBJICYEHHOCTb.

KpOMC TOIO, OHHaﬁH-HHaT(I)OpMBI HaroT BO3MOXHOCTL CTYACHTAM O6HI8,TI>C$I C
HOCHUTCIIIMU A3bIKA U APYIHMHU YUHAIIIUMUCA 110 BCEMY MHUDPY. 210 CO31aCT YHUKAJIbHYIO
SA3BIKOBYIO CpCAy, CHOCO6CTBYIOHIYI-O AKTUBHOMY HUCIIOJIb30BAHUIO A3bIKa B PCAJIBHBIX
CUTyaluAax 06HICHHH. BI/IpTyaJII)HLIG KJIACChbl U YaThbI, I'IC CTYACHTHI MOT'YT O6IIIaTI)C$I C
IMpCrnogaBaTC/IM 1 CBOUMH CBCPCTHHUKAMMU, ITIO3BOJIAIOT HC TOJIBKO U3YYAaTh SA3bIK, HO U
IMPAKTUKOBATDL €I'0 B KOHTCKCTC MCKAYHAPOIHOTO 06IHCHI/I$I.

4.2. MoOuJbHbIE PUITOKEHMS

MoOupHBIE TPUIIOKECHHSI I U3yUEHUST aHTJIMICKOTO SI3bIKA CTall HEOTHEMIIEMBIM
WHCTPYMEHTOM JIJII MHOTHX CTyJIeHTOB. Takue npuioxkeHusi, kak Babbel, HelloTalk u
Anki, TO3BOJISIOT MOJB30BATEISAM 3aHUMATHCS SI3LIKOBBIM 00yUEHHEM B JII000€ BpeMs U
B JIIOOOM MecTe. DTU MPWIOKEHUS MpeIaraloT pasHooopasHbie hopmaThl 00yUCHUS:
OT KapTOYEK C JICKCMYCCKUMHU CAWMHHUIIAMHU JI0 MYJbTUMEIUUHBIX YPOKOB C ayauo U
BUJICO MaTEpHUAJIAMHU.

Hcnonp3oBaHrne MOOMIIBHBIX MPUJIOKEHUN CIOCOOCTBYET YCUJICHUIO BOBICYEHHOCTH
CTYJICHTOB B IpoIlecC O0yUeHHUs, a TAKKe IMO3BOJISIET MEPCOHATU3UPOBATH YUEOHBIN
OTBIT, CO37aBasi WHAMBHUAYyaJbHbIC IUIAHBl B 3aBUCUMOCTH OT YPOBHSI 3HaHUN U
MHTEPECOB KaXI0T0 CTy/IeHTa. Hanmpumep, NpriioKeHus: MOTYT OTCISKHBAThH IPOrpece
U aalTUPOBATh COJEPKAHUE YPOKOB B 3aBHUCHUMOCTH OT PE3YJIbTaTOB TECTOB, YTO
croco0cTByeT 6oJiee 3PEeKTUBHOMY 00YUYEHUIO.

4.3. UHTepaKkTHBHBbIEC MYJIbTUMEINHHbIC TEXHOJIOTHHU

CoBpeMEeHHbIE TEXHOJOTMH TO3BOJSIOT MpEnoAaBaTh AHMVIMHUCKUN  SI3BIK €
MCIIOJIb30BAaHUEM MYJIbTUMEIUNHBIX WHCTPYMEHTOB, TaKUX KaK BUJCO, aHUMAIUS U
MOAKACThl. VHTepakTUBHBIE MaTepuaibl JeJaloT mporecc oOydeHus Oosee
JUHAMUYHBIM UM TpUBJIeKaTenbHbIM. CTyA€HTHI MOTYT CIyHIaTh IOJKAaCThl Ha
AQHTJIMICKOM, CMOTPETh (PUIBMBI M CEpUANIBI C CYOTHUTpaMH, a TakK)XE BBIMOJHATH
3a/1aHus1 10 IPOCMOTPEHHOMY MaTepHaly.

Buneoypoku u ¢GuiabMbl Ha aHTJIMKACKOM SI3BIKE IMOMOTAIOT Y4YalllUMCS pPa3BUBATH
HaBBIKH BOCIIPUSTHS PEUU HA CIIyX, YTO OCOOCHHO BA)KHO JJISl YJIYUIIICHUS aKIIEHTa U
MHTOHAIMHK. Takke Takue pecypchl O3BOJISIIOT NOTPYKATHCA B KYJIbTYPHBIA KOHTEKCT,
YTO CIIOCOOCTBYET JIyUIlIEeMy MOHUMAHUIO SI3bIKa U €r0 0COOEHHOCTEH.

4.4. BupryajibHasi peaJibHOCTH U JIONIOJIHEHHAS PeaJIbHOCTh
Emre onHOM HHTEPECHON TEXHOJIOTHEN, KOTOPAsk HAXOAUT PUMEHEHUE B IPENOJABAHUYN

AHTJIMIICKOTO fA3bIKA, SIBISIETCS BUpPTyalibHas peanbHOCTh (VR) W nmomnonHeHHas
peanbHOCTH (AR).
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OTU TEXHOJIOTMH CO3/Ial0T YHHUKAJIbHbIE BO3MOXHOCTHU [IJIsl CTYJIEHTOB, IIPEI0CTaBIssA
UM BO3MOXXHOCTb «IIyTELIECTBOBaTh» II0 AaHIJIOA3BIYHBIM CTpaHaM, I[OCEIIATh
BUPTYaJIbHBIE KJIACCHI, @ TAKKE B3aUMOJIEHCTBOBAThH C MICKYCCTBEHHBIMH MEPCOHAKAMU
B CIICLIMATIFHO pa3pabOTaHHBIX BUPTyaJdbHBIX Mupax. Hampumep, ucnonb3oBanue VR-
YCTPOMCTB MO3BOJIET CTYACHTAM IIOTPY3UTHCS B CUTYaIlMH PEATbHOTO OOIICHHUS, TAKUE
KaK pa3roBOp C HOCUTEJEM SI3bIKa WJIM Yy4acTHE B JMCKYCCHSAX Ha aHTJIHMICKOM, YTO
nenaet ooydenue 6osee 3pHEKTUBHBIM U YBIICKATEIbHBIM.

JloronHeHHasi peaNbHOCTh MO3BOJIIET HMHTETPUPOBATH HWHEGOPMAIMIO O A3BIKE B
peanbHble 00BEKTHl. Hampumep, cTyAeHTbI MOTYT HCHOJIb30BaTh AR-mporpammel,
9TOOBI B3aWMOJCHCTBOBAaTh C OOBEKTAMH B CBOEW OKpY’KaIOIIEH cpeie, MpU 3TOM
MoJTy4asi JOTOJTHUTEIbHBIC S3BIKOBBIC IOJCKA3KH, YTO CIOCOOCTBYET OOYUCHHIO U
3alIOMMHAHMIO HOBBIX CJIOB U (Ppa3 B KOHTEKCTE.

3ak/JIroueHue

[IpenogaBanne aHIIMICKOTO $S3bIKA — A3TO CJIOXHBIA M MHOTOTPAHHBIN MPOIIECC,
KOTOpBIM TpeOyeT OT TmpemnojaBarefied TMOCTOSHHOTO OOHOBJICHUSI 3HAHUN W
MIPUMEHEHUSI MHHOBAIMOHHBIX METOAOB W TexHojoruid. COBpEeMEHHbIE MOJIXOMbl B
00y4YeHUH BKJIIOYAIOT HCMOJIb30BAHME KOMMYHUKATHUBHBIX METOJIOB, TEXHOJIOTUU H
KYJbTYPHBIX JJIEMEHTOB, UTO JieJlaeT HM3y4YeHUE s3blka Oojiee YBIEKATEIbHBIM H
3 PEeKTUBHBIM. YUUTENS aHTJIMUCKOTO SI3bIKA JOJIKHBI TOHUMATh BaXKHOCTh MOTHUBALIUU
M YYUTHIBATh HWHJUBUAYaJIbHbIE TMOTPEOHOCTH CBOUX CTYJIEHTOB, CO37aBas
OnaronpusiTHyt0 atMochepy g U3yUYCHUS S3bIKA.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

YIK-81'33

METO/bI NPEITIOJABAHUSA NHOCTPAHHBIX A3bIKOB:
WHHOBAIIMOHHBIE MOAXOAbI K OBYYEHUIO KUTAMCKOMY
A3BIKY

JypabieB I'ypoan
Crynent, TypKMEHCKOTO HAIIMOHATBLHOI'O MHCTUTYTa MUPOBBIX S3IKOB UMEHU

JloBnetMammeTta A3aau
r. Amxaban TypkMeHUCTaH

Tysaxkos lllupxan

Crynent, TypKkMEHCKOTO HAITMOHAIBHOTO MHCTUTYTAa MUPOBBIX S3bIKOB UMEHU
JloBnetMammeTa A3zaau

r. Amrxaban TypkmeHucTaH

XomxkarsIbI:k0B KyBBaT

Crynent, TypKMEHCKOT0 HATMOHAIBHOTO HHCTUTYTAa MUPOBBIX SI3bIKOB UMEHH
JloBneTtmMaMmeTa A3aau

r. Amxaban TypkMeHucCTaH

XynaitoepaueB berenu

Crynent, TypKMEHCKOT0O HAIlMOHATBHOTO MHCTUTYTAa MUPOBBIX SI3bIKOB UMEHHU
JloBnetMammeTta A3aau

r. Amrxaban TypkMeHucCTaH

AHHOTALUA

B nmanHONi cTaThe paccMaTpUBAIOTCS COBPEMEHHBIE METOIBI  MPETOJaBaHUS
MHOCTPAHHBIX SI3BIKOB, C aKIIEHTOM Ha KUTaWCKUH s3bIK. Oco00€ BHUMAaHUE YAEIECHO
TOHAJIBHOM cHucTeMe, HepOrIu(pUUIEeCKOMY MUCbMY M IpaMMaTHYECKUM OCOOCHHOCTSIM
KUTAMCKOTO s3bIKa. AHaMM3UPYIOTCS 3(h(EKTUBHBIE METOIUKU OOYy4YEHUS, BKIIOUas
u(pOBbIE TEXHOJOTUH, METOJ IOJHOTO MOTPY>KEHUS, UHTEPAKTUBHBIE U WUIPOBBIC
MeTobl. PaccMaTpuBaeTcs BIUSHUE KYJIbTYPHBIX aclEKTOB Ha M3yY€HUE KUTANCKOro

sA3bIKaA, 4 TAKXKE OCHOBHBLIC TPYAHOCTHU, C KOTOPBIMH CTAJIKNMBAIOTCA CTYJACHTHI.

KioueBble c¢ji0Ba: KHUTAWCKUN S3bIK, TMpENoJaBaHUE, METOAWKHA OOydYeHHS,

ueporiudsl, poHeTrnka, HUPPOBHIE TEXHOIOTUH, KYJIbTYpPa, SI3bIKOBas cpeaa
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1. BBegenue

[IpenogaBanne MHOCTPAHHBIX S3BIKOB B COBPEMEHHOM MHUpPE MPUOOpETaeT Bce Oobliee
3HaY€HHUEe, 0COOCHHO B KOHTEKCTE INI00AIN3alii U MEXKAYHAPOJHOTO COTPYTHUYECTBA.
Kuralickuii s3bIK 3aHUMAaeT OJHO M3 BEAYUIMX MECT CPEeId H3Y4aeMbIX SI3bIKOB
Osarozapst JKOHOMUYECKOMY M NonuTryeckomy BiusiHuio Kutast. OgHako npouecc ero
OCBOEHHUSI MMEET psil YHUKAJIbHBIX OCOOEHHOCTEHM, 4TO TpeOyeT HCIOIb30BaHMS
CHEUPUIECKUX METOJOB 00YUEHMUS.

2. Oco0EeHHOCTH KUTAHCKOI0 A3BIKA
doHeTHKA M TOHAJBHAA CHCTEMA

OpnHOM W3 KIIFOUEBBIX CIOKHOCTEM MPH M3YYEHHH KUTANUCKOIO SI3bIKa SIBIISIETCS €0
TOHAJIbHAs CUCTEMA. B KNTaliCKOM A3bIKE CYIIECTBYET YEThIPE OCHOBHBIX TOHA (M OJMH
HEUTpaJIbHbIN), KOTOpPbIE KapIWHAJIbHO W3MEHSIOT CMbICH cioBa. Hampumep, cior
""ma" moxer o3Hauath "mMama" (1), "komorus" (&F), "pyrats" (%) mnm "nmomans"
(L)) B 3aBHCHMMOCTH OT TOHA.

JUist HOcHTelleld HETOHAJbHBIX SI3bIKOB 3Ta OCOOEHHOCTh CTAaHOBHUTCS CEPHE3HBIM
npensTcTBUeM. B cBs3u ¢ 3TUM npu oOydyeHHH OONBIIOE BHUMAaHUE YIEseTcs
(OHETUYECKUM TPEHUPOBKaM:

o Hcnonw3yroTcs ayauomMaTepuaibl C HOCUTEISIMU SI3bIKA.

o IlpumensitoTcss crnenuaibHble MPOTPaMMbl U MOOUIIBHBIC TIPUIIOKEHUS JUIS
TPEHUPOBKHU TOHOB.

o Hcnonw3yrorcst Bu3yalbHble METONUKH (Hampumep, rpaduKu TOHOB), YTOOBI
MIOMOYb CTYICHTaM 3allOMHUTD Pa3JINUUS.

o IlpakTuKyeTcsi MOBTOPEHUE CJIOB U MPEIJIOKEHUN B pa3sHbIX KOHTEKCTaX, YTO
MTOMOTAET JIyYIlle 3alIOMHUHATh TOHOBBIE OCOOCHHOCTH.

Heporanduyeckass niCbMEHHOCTh

Kuraiickas nMcCbMEHHOCTbh KapAMHAIBHO OTJIMYAETCA OT ajl(aBUTHBIX cucTeM. BmecTo
OYKB HCIONB3YIOTCS HMepPOrJu@bl, Kaxabli M3 KOTOPBIX MPEICTaBIsET COOOM
OTJAEJIBHOE 3HAYECHHE WM CJor. [l yBEpEeHHOTO BIAJEHUS KUTAWCKUM SI3BIKOM
HEOOXOJAMMO 3HATh He MeHee 2—3 ThICAY CHMBOJIOB, YTO TpeOyeT MOCTOSIHHOU
IIPAKTUKH.

OCHOBHBIE METOJIUKHU 3alIOMUHAHUS UEPOTTU(OB:

« Mertoa accoumanmii — cBs3bIBaHHME Trpaduueckoro odpasza ueporimda c ero
3HAYEHHUEM.

o HWHTepBa/ibHOE NMOBTOPEHHME — MKCIOJb30BaHME MporpamMMm Tuna Anki wiam
Quizlet nns 3anmoMuHaHKUSI HOBBIX CUMBOJIOB.
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o Pa30op kiI04eili W KOMIOHEHTOB — MHOTHE HUEpPOraudbl COCTOSAT U3
CTaHAAPTHBIX TpapUUYECKUX DIJIEMEHTOB (paaUKalIOB), TMOHMMAaHUE KOTOPBIX
3HAYUTEIIBHO YIIPOILIAET MPOLIECC U3YUYEHUS.

o [IlpakTuka kamaurpaduu — HamWcaHWe HEPOTIU(POB BPYUYHYIO IOMOTAET
JIy4llle 3alI0MUHATh UX CTPYKTYPY.

bnarogapst pa3BUTHIO TEXHOJIOTHH MIMPOKO MPUMEHSIOTCS TUGPOBBIE HHCTPYMEHTHI,
takre kak Pinyin input (BBoa ueporiaugoB Mo JaTHHCKOW TPAHCKPHIILMK), a TaKKe
CHeIMaIN3UPOBAHHBIC PUIIOKEHUS JJIsl YTCHUS U TIEPEBO/IA.

I'pammaTuka

B oTiinume ot eBponeicKux si3pIKOB, KUTaWCKUH A3bIK UMEET OTHOCUTEIbHO MIPOCTYIO
rpaMMaTHKYy. B HEM OTCYTCTBYIOT TaKue KaTeropuu, Kak:

o MW3meHenus popm rjarojioB (HET CIPsHKEHUS IO BPEMEHAM WIIH JIUTAM).

o [IlamexxHble OKOH4YAHHUSI (3HAUCHHWE OMPEICTACTCS TOPSIKOM CJIOB H
CITY>K€OHBIMU CIIOBAMH ).

« MHokecTBeHHOE YMCJI0 (MCKIIOYEHHE — OTAENIbHBIE MapKephl, Takue Kak 1]
"men" 11 JTIO/ICH ).

OIIHEIKO CyYmCCTBYIOT aCIICKThI, Tp€6YIOHII/IG BHHMMAaHMUAI:

o Kectkuii nopsinok cioB (SVO — "momexaiiee + ckazyeMmoe + qomoaHeHue").

o Hcnosb3oBanue acneKTHbIX vactun (wampumep, [ "le" — moxkasarens
3aBEPIICHHOCTH JACUCTBUA).

« Koncrpykmus "H#" ("ba") — 1s BbIIETEHNS 00BEKTA B IIPEUIOKEHHUN.

« YacTuupl, H3MEHSIOLIHE CMBIC] Mpeaao:keHuss — Hanpumep, 'S ("ma") s

BorpocoB wi BE ("ne") s yrouHeHwusl.

DT  0CcOOEHHOCTH TPeOyrT 0co00ro moaxoda B OOYYEHHH, BKIIIOYAIOIIETO
MOCTOSTHHYIO TIPAKTHKY YCTHOM P4 M CTPYKTYPHUPOBAHHBIN Pa300p rpaMMaTHUCCKUX
KOHCTPYKIIUH.

3. CoBpeMeHHBbIC METOAMKH NMPENOJABAHNS KUTAHCKOI0 A3bIKA
MeToa MOJTHOTO MOTPYKEHUS

Mertox mosHOTO TIOTpy>KeHUs (IMMErsion) cuutaercs OJHUM U3 caMbIX () HEKTUBHBIX
B M3YyYEHHMHM KUTaWCKOro s3blka. Ero cyrbh 3akiro4aeTcss B TOM, YTO CTYJEHT
MaKCHUMaJIbHO OKpY)KaeT ceOsl A3BIKOBOM CpeAoi, YTO CHOCOOCTBYET €CTECTBEHHOMY
OCBOCHHMIO JICKCUKH, TPAMMATUKU U TPOU3HOILICHHUS.

OCHOBHBIC DJIEMEHTHI MCTO/Ja IMOJHOT'O IIOTPYKCHUA BKIIIOYAIOT!:

o UreHHe ayTEeHTHYHBIX TE€KCTOB (Ta3eThl, KHUTH, CTAThH, OJIOTM Ha KHTAHCKOM
SI3BIKE).
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o IIpocMoTp ¢uabmMoB M cepuajioB 0e3 CyOTHUTPOB WIM C KUTAHCKUMHU
cyOTuTpamu.

o IlpocaymmBanue KUTAHCKHUX MOJAKACTOB U Ay IHOKHUT.

o OOmenue ¢ HocHTeNsIMH $I3bIKA B S3BIKOBBIX KIy0ax WM OHJIANH-
COO0IIEeCTBAX.

o Iloe3aku B KNTAHCKOA3BIYHBIE CTPAHBI JIJIs1 yeuJIeHUs ) PexTa norpyKeHus.

MeTron TOJHOTO TMOTPYKEHHUSI CIOCOOCTBYET HE TOJBKO OBICTPOMY Pa3BUTHUIO
KOMMYHUKATHBHBIX HABBIKOB, HO M IIOMOTaeT CTYA€HTaM WHTYUTHBHO YCBAaWBaTh
IrpaMMaTHYE€CKUE KOHCTPYKIIMHU U KYJIbTYPHBIE aCIIEKThl KUTAWCKOTO SI3bIKA.

HUcnoab3oBanue uupoBbIX TEXHOJIOTHA

C pa3BUTHEM TEXHOJOTMW TpENnojaBaHue KUTAaWCKOro s3blka cTajo OoJiee
MHTEPAKTUBHBIM U JOCTYIHBIM. B Hacrosiee Bpemsi CylecTByeT MHOXKECTBO OHJIAlH-
maThopM, MOOWJIBHBIX MPUIOKEHUH U HUPPOBBIX HUHCTPYMEHTOB, KOTOpbIE
3HAYUTEIBHO 00JIEryaroT U3YyYEHUE CIO0KHOTO S3bIKOBOIO MaTepuaia.

Hawnbonee monynspHbie IUPPOBBIE PECYPCHI:

o Pleco — »2ieKTpOHHBIH KHTAWCKO-aHIIMACKUAN  CJIOBaph ¢  (PyHKIHUCH
pacrno3HaBaHMsI UEPOTIIU(OB.

o Skritter — npuioxeHue sl TPEHUPOBKH MUCHMa M 3alIOMUHAHUS HEPOTIH(OB.

o HelloChinese — mnardpopma mis m3ydeHUss KUTAHCKOTO C TIOMOIIBIO WTP,
JNAJIOTOB U TECTOB.

o AnKki u Quizlet — nporpamMmsI Jis1 HHTEPBAJILHOT'O MOBTOPEHUS HEPOTIU(DOB.

e Du Chinese u The Chairman’s Bao — npunoxeHus i1 YTEHUS
aJalTUPOBAHHBIX TEKCTOB Ha KUTAHCKOM SI3BIKE.

Kpome Toro, umckyccrBenHblii unHTe/uiekT (MU) urpaer Bce OOMNBIIyI0 POJL B
npenogaBannu. OwnnaliH-Kypebl ¢ WHM-penetuTopamu, aBTOMaTthuyeckas MpOBEpKa
MIPOU3HOIICHUS W TIEPCOHATU3UPOBAHHBIC Y4YEOHBIC IUIAHBI MOMOTAIOT CTYIEHTaM
JIOCTUTaTh 00JIee BHICOKUX PE3yJIbTaTOB B 00YUYEHUH.

I/IFpOBbIe U HHTCPAKTUBHBIC METO/IbI

Hcnonp3oBaHre UTPOBBIX TEXHOJOTHM B O0YYEHUW KUTANCKOMY SI3BIKY 3HAUUTEIIHHO
MOBBIIIAET MOTUBALIMIO CTYJICHTOB U JIeJaeT MPOIecC n3yueHus 0osiee yBiIeKaTeIbHbIM.

IIprmepsl UTPOBBIX METOAMK:

o PoueBble Urpbl — MOJEIUPOBAHUE TOBCEIHEBHBIX CUTYAINI (HApUMeEp, THAJIOT
B Mara3vHe, Ha BOK3aJI€ UJIU B PECTOPAHE).

o Kaprounble 3agaHusi — u3ydeHue HeporIM(oOB C TOMOIIBIO KAPTOUEK H
MHTEPAKTUBHBIX BUKTOPUH.

o My3bIKAJBbHBIN METOJ — U3YYCHUE KUTAUCKUX MECEH U CTUXOB JJIsI TPEHUPOBKHU
IPOU3HOLIEHUS U BOCHPUATUS HHTOHALINH.
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o OHnaliH-IUCKYCCHM M A3BIKOBBbIE KJIYObl — ydacThe B je0aTax, COBMECTHOE
pa300p KUTANCKUX TEKCTOB, 0OCYKEHUE aAKTYaJIbHBIX TEM Ha KUTAWCKOM SI3bIKE.

KoMOMHUpOBaHHBIN MOIX0, BKIIOYAOIIMA METO] TTOJIHOTO MOTPYKCHHUS, ITU(GPOBHIC
TEXHOJIOTHH ¥ UTPOBBIC DJIEMEHTHI, JIeaeT MPOIIeCcC N3yUeHUsI KUTACKOTO sS3bIKa 0oJiee
3¢ ()EKTUBHBIM U YBIICKATCIHHBIM.

4. Bausinue KyJbTYPHBIX ACTIEKTOB HA U3yYeHNEe KUTAHCKOro si3bIKa

N3ydenne KUTAWCKOrO s3bIka HEBO3MOXXHO ©0€3 MOHUMAaHHUSI €ro KyJIbTypHOIO
koHTekcTa. KuTalickas KynbTypa hopMUupoBaiach ThICAYEICTUSIME U OKa3ajia OTPOMHOE
BJIMSIHUE HA CTPYKTYPY A3bIKA, JIEKCUKY, TPATUIIUN OOIIEHUS U CUCTEMY MTMCbMEHHOCTH.
Oco3HaHue 3TUX ACTIIEKTOB IIOMOTAET CTYICHTAM JIYYIll€ IOHUMAaTh CMBIC YCTOMYUBBIX
BBIPAXKEHUI, UJIUOM, TTOCIIOBHUII, a TAKXKE ITy0Ke MPOHUKHYTh B CYTh SI3bIKA.

Kuraiickas ¢puiiocodusi u e€ BiMsiHue HA A3BIK

KondytuumanctBo, naocusm u Oyaau3M OKa3aid 3HAYUTEIbHOE BIUSHUE HA KUTAMCKYIO
KyJIbTYpy U sI3bIK. MHOTHE BBIp@XEHHS W HIAUOMBI OepyT Hadaso B (GUI0CO(CKUX
TEKCTax:

. "COIAFMR, ZHEFA" (I sué bu yu, wu shi yi rén) — «He nenait apyrum
TOTO, Yero He kemnaenb cede» (Kondymmit).

. "ETE, JEEE" (Dao ké dao, feéi chang dao) — «IlyThb, KOTOPHIH MOKHO
BBIPA3UTh CIIOBaMU, HE €cTh UCTUHHBIN [TyTh» ([lao > 1{3un).

CryneHTbl, 3HaKOMbIe ¢ (HHIOCOMCKUMH KOHIICTIUSMHM, JIETYe MOHUMAIOT CKPBITHIC
3HAYEHHS] MHOTUX KUTAWCKUX BBIPAKEHUI.

Posib TpaguIIMOHHBIX MPA3IHNKOB

[Ipa3gHUKH B KMTAWCKOW KYyJBTYpPE UIPAIOT BAXKHYIO POJIb U OTPAXKAKOTCS B SI3BIKE.
Hanpumep:

« Kuraiicknii Hosblii rox (FT Chiinjié) — sripaxkenne «FFEH FR» (nidn nidn
you yu, «KaXXJIpIi TOJ] B JOCTATKE») CUMBOJIM3UPYET MPOIIBETAHUE.

« ®ectuBaab (onapeii (FJLH T Yuanxiao jié) — ucnonssyercs dpasza « /4]
[&» (tuan tuan yuan yudn), o3Ha4aromas cEeMeHHOE €IUHCTBO.

« ®ectuBaan cepenunnl ocenn (FFFXTT Zhongqit jié) — nonynapuo BrIpakenne
«{e8F A [#» (hua hio yué yuan), CHMBOJIM3HMPYIOIIEE FAPMOHHIO U CUACTEE.

WNuTterpamust u3ydeHus Mpa3gHUKOB B Tpoliecc OOy4YEeHHS JeNaeT SI3bIK OJIMKe K
pEATIbHOM KU3HMU.
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JlutepaTtypa u Ki1accuueckasi Mo33us

N3ydeHne KUTalCKON JUTEPATYpPhl CIIOCOOCTBYET PACIIUPEHUIO CIOBAPHOTO 3amaca u
ITOHMMAHUIO UCTOPUYECKHX U KYJIbTYPHBIX peanui. [ [pon3BeneHus Takux aBTOpoB, Kak
Ju Baii (ER), Ay ®y (#tH), Jdy Cunn (BR), comepxar nekcuueckue
KOHCTPYKIIMH, UCTIOJIb3YEMBIE U B COBPEMEHHOM SI3BIKE.

Hampumep, B mo?3um Jlu bag 4dyacto BeTpedaroTcsi o00pa3bl  MPUPOIBI,
CUMBOJIM3UPYIOIIHE SMOLUU:

o "ZSLHEHA, KKBH S (Ju téu wang ming yué, di téu sT gu xiang) —
«ITOHMMAIO TOJIOBY — BHIKY CBET JIYHBI, OIyCKAal0 TOJOBY — BCIOMHHAIO
POIMHY».

Takye TEKCTbl TOMOTAIOT CTYACHTaM TJy0)Ke TMOHSITh 3IMOIMOHAIBHYIO OKPaCKy
KUTaKWCKOIO SI3bIKA.

ITHKET U pe€Y€BbIC HOPMbI

B kwuraiickoil KyapType 0co00€ BHHMAaHHE YAENAETCS BEKIMBOCTH U YBAXKEHHUIO K
cobeceTHUKY. B s3bIKke 3TO BhIpaXkaeTcs uepes:

« Hcnons3osanue yBaxurenbHbix popm (& — nin Bmecto {R — ni).

« Ilpunarue KOMIUIMMEHTOB ¢ BexxauBbIM oTpuianveM (“B B HE” — Nili nali,
uT0 OYKBaIbHO 3HA4YMT «[1e yk Tam!»).

« IlIupokoe HCIONB30BaHUE HHOCKA3ATENbHBIX BBIPAKEHHI BMECTO IPSIMBIX
OTKa30B (HampuMep, BMecTo «HeT» 4yacto rosopar “FAIJHEE” (Women zai
kan kan) — «I[TocMoTpuM mo3:ke»).

N3yyeHne KUTaWCKOro fA3bIKA C YYETOM KYJbTYPHBIX OCOOEHHOCTEH HE TOJBKO
oOJyeryaer NMOHUMAaHUE, HO M IMOMOraeT H30eaTb KOMMYHUKATHBHBIX OIIMOOK B
peaJbHOM OOIICHUM.

3akiroueHue

[IpenmogaBanre KUTAWCKOTO S3bIKa TPEOYET KOMILJIEKCHOTO MOJAX0Ja, COYETAIOIIETO
TPaJUIIMOHHBIE M COBPEMEHHBIE METOJbl. Mcmonp3oBaHue HUQPPOBBIX TEXHOJIOTHUH,
KOMMYHHMKATUBHBIX CTPAaTE€rHil U MOTPYKEHUE B KYJIbTYPHBIH KOHTEKCT 3HAYUTEIIBHO
noBeIimaer 3PheKTuBHOCTH 00y4yeHusi. COBPEMEHHbIE METOJUKH  TO3BOJISIIOT
aJanTUpPOBaTh MPOLECC HU3YYEHHMs] KHUTAMCKOrOo S3bIKa K  HMHAMBHUIYaJIbHBIM
O0COOEHHOCTSIM CTYJIEHTOB, JieJias ero 0oJjiee JOCTYIHBIM U Pe3yIbTaTUBHBIM.
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@ HAYUYHBIA ) KYPHAJI

ICUXO.JIOTUsI IUPPOBOI 3BABUCUMOCTHU: HOBBIE
NCCIEAOBAHUA U METO/AbI TEYEHUSA

CvupHnoBa Exatepuna Bukroposna

Crynent, pakynbret ncuxonoruu, Cankr-IlerepOyprekuii rocyapcTBeHHbIN
YHUBEPCHUTET

r. Cankr-IlerepOypr, Poccus

YepuoB Anekceit UBanoBuY

Crynent, pakynbret ncuxonoruu, Cankr-IlerepOyprekuii rocygapcTBeHHbIN
YHUBEPCUTET

r. Cankr-IlerepOypr, Poccus

AHHOTAIIUA

B craThe paccMaTpuUBarOTCS OCHOBHBIC aCIEKThI IIU(GPOBOM 3aBHCHMOCTH, €€ BIUSHUC
Ha IICHXMYECKOE 3JI0POBBbE, a TAaK)KE COBPEMEHHBIC IMOAXOAbI K €€ TUAarHOCTUKE U
acuyeHUio. OIIGHCHBI MPUYMHBI BO3HUKHOBCHHS 3aBHCHMOCTH OT TCEXHOJIOTHH, €&
IICUXOCOIMAIbHBIC IOCACACTBUS W BIUSHUC HA IOBCCAHCBHYIO KH3Hb YEJIOBCKA.
[IpeacTaBieHsl HOBBIC HCCICAOBaHUS B 00JacTH IU(POBON 3aBUCUMOCTH, a TaKXKE
METOABl TEpalliy, BKJIOYAs KOTHUTHBHO-IIOBEJICHYCCKYIO TEpalMi0 U JIpyrue
IICUXOTEPANICBTHUCCKUE METObl. PaccMOTpeHbl BO3MOXKHOCTH IPOMPHIAKTHKH U
JICUeHUs IU(PPOBOI 3aBUCUMOCTH B YCIOBHSIX PACTYIIEro IU(GPOBOro BO3ICHCTBHUS Ha
00I11eCTBO.

KuarwueBble ciioBa: mudpoBas 3aBUCUMOCTD, TICUXOJIOTHS 3aBUCHMOCTH, TEXHOJIOTHH,
MICUXUYECKOE 3/I0POBbE, KOTHUTUBHO-TIOBEACHYECKAs TEPAIHsl, JICUCHUE 3aBUCUMOCTH.

1. BBeaenue

[udpoBasg 3aBUCUMOCTh — 3TO HOBBII ()EHOMEH, KOTOPbI BO3HUKAET B YCIOBHSX
MOBCEMECTHOT'O PaCHpOCTpaHEHUs! IUPPOBBIX TeXHOJOTUH. CTpEMUTENBHOE pa3BUTHE
MHTEPHETA, COLMAJIbHBIX CETEH, BUJICOUTP U MOOMJIbHBIX MPUIOKEHUN 3HAYUTEIBHO
U3MEHSET MOBCEIHEBHYIO KU3Hb YesioBeKa. B OTBeT Ha 3TW U3MEeHEeHUs, Bce Oouibliee
BHUMaHUE YJIENSeTcs TNCUXOJOrMH UU(POBOM 3aBUCHMOCTH, €€ TMpUYMHAM U
MOCJIENICTBUSIM JUIsI TICUXHYECKOTO 3/I0pOBbsi. BaKHOW dYacThi0 A3TOM MTPOOIIEMBI
ABJISIETCST TOUCK A(G(EKTUBHBIX METOJOB JAHUATHOCTUKM U JIedeHUs MU pPOBOH
3aBHCHUMOCTH, a TaK)K€ MPOPUIAKTUKH 3TOTO SBJICHUS B YCIOBHUSIX TEXHOJIOTHYECKOTO
mporpecca.
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2. llpyunHbI HM(PPOBOI 32aBUCMMOCTH
TexHoJioruueckoe Bo3AeHCTBHE

TexHOIOrn4ecKum nporpecc m AOCTYIIHOCTb HMHTCPHCTA 3HAYUTCIBHO HW3MCHHIIN
O6IH€CTB€HHI>I€ HOPMBI U IIPHUBBIYKH. MoOunbHBIE YCTpOﬁCTBa n COIHAJIBHBIC CCTH
CTaJIM HEOTHEMJIEMOM YaCThIO ZKHU3HHU, U JJI1 MHOTHX JII-O,HCﬁ ITOCTOAHHOC IIOAKIIOYCHUC
K CCTH CTajJao HCO6XOI[I/IMOCTBIO. 910 INPpUBOAUT K BO3HHMKHOBCHHUIO 3dBHCHUMOCTH,
0CcOOEHHO Y MOJIOACKH, KOTOPAass aKTUBHO HCIIOJIB3YCT COLUAIBHBIC CCTH U OHJIAMH-
HUI'PBI 1JI1 KOMMYHHUKAIIUU U paBBHCqCHHﬁ.

Ilcuxoaornveckue u conuaJibHbIC q)aKTOpI)I

HccenenoBaHuss NOKAa3bIBAKOT, 4YTO MHOTME II0Jb30BATENId HMHTEPHETA HAYMHAIOT
WCIIBITBIBATh  IICUXOJIOTUYECKYI0 3aBHCUMOCTb OT BHUPTY&JIbHBIX IPOCTPAHCTB,
WCIIBITBIBAsI TPEBOTY M CTPECC MPHU OTCYTCTBHM JOCTyNa K OHJAHH-pecypcaM. Huskas
CaMOOLICHKa, AENPECCHs, COLUUATIbHAS U30JIALMS U TOTPEOHOCTH B IPU3HAHUU SIBJITIOTCS
OCHOBHBIMU  TICUXOJOTMYECKUMH  (DaKTOpaMH, CIHOCOOCTBYIOIIMMHU  Pa3BUTHUIO
(G pOBOM 3aBUCUMOCTH.

HeiipoOuosiornueckue acneKTbl

[udpoBasg 3aBUCUMOCTh TakKe€ HMMEET HEHpoOMONIOrudeckoe OOBSICHEHHE.
Hcnonb3zoBanne mu(ppOBBIX TEXHOJOTUN BBI3BIBAET BHIOpOC AoamMuHa B MO3I€, 4YTO
CONPOBOXKIAETCSI 4YYBCTBOM YAOBOJBCTBUS. [lOCTOSHHBIA AOCTyn K LH(PPOBBIM
mwiargopmMaM  CO3MAET LUK IOJOXKHUTEIBHOTO TOAKPEIUIEHUS, 4YTO YCHIMBAECT
3aBUCUMOCTB M CIIOCOOCTBYET JalbHEMIIEMY MOTJIOIIEHUIO BHUMAHHUS M10JIb30BATES.

3. IIcuxocounaabHbie mocjaeAcTBUS HM(POBOH 3aBUCUMOCTH
CoumnajabHasi H30JISIIHA

OngnuM u3 HamboJee CEepbhe3HBIX MOCIEACTBUNA NU(POBOI 3aBUCUMOCTH SIBIISIETCS
colMalibHasT M30JsIus. Jroau, cTpagaronie oT 3aBUCHMOCTH, YacTO MpeHeOperaroT
peaIbHBIMUA COLMAIIBHBIMU CBSI3IMH B IOJIb3Y BUPTYAIbHBIX. DTO MOYKET MPUBECTU K
VXYIIICHUIO COIMAIbHBIX HABBIKOB, HEJOCTATKY >XMBOTO OOIICHHS W YCHUJICHUIO
YyBCTBa OJMHOYECTBA.

IIcuxosornyeckue paccrpoicrea

[MudpoBasi 3aBUCUMOCTH MOXKET CTaThb NPUYMHON pa3IMYHBIX IICHXOJOTUYECCKHX
pacCcTPOMCTB, TaKWX KaK MACMPECCHs, TPEBOXKHBIE PAcCTPOMCTBA, OCCCOHHHIIA U
HapylleHHe BHUMaHUsA. YacToe HCIOMb30BaHUE COIUAIBHBIX CETEH, HalpuMep,
BBI3BIBACT 3aBHCUMOCTh OT MTOCTOSIHHOM OLIEHKU U OOPATHOM CBSI3H, YTO MOXKET BBI3BATh
YyBCTBO HEY/IOBJIIETBOPEHHOCTH COOOM.
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dusnyeckKoe 310pOBbE

[IpoGneMbl cO 310pOBbEM TaKKe€ MOTYT OBITH CBSI3aHBI C LU(PPOBOI 3aBHCHUMOCTBIO.
Cupsiunii 00pa3 >KM3HU, HAPYLICHUE CHA W 3pUTENbHBIE MPOOJIEMbl, BHI3BAaHHBIC
NPOJOJDKUTEIBHBIM ~ HMCIOJB30BaHUEM  DKPAHOB,  CTAaHOBATCA  Bce  OoJjee
pacupoCTpaHEHHBIMH CPEU 3aBUCUMBIX OT TEXHOJIOTH JIFOIEH.

4. MeToabl IMATHOCTUKH M PPOBOIi 3aBUCUMOCTH
Ilcuxoiornyeckue TeCThI

JUis  1UarHOCTUKM  IU(PPOBOM  3aBHCHMOCTH  HWCIOJB3YIOTCA  pa3InIHbIC
TICUXOJIOTHYECKHE TECThl W IIKaJbl, HAIPUMEpP, ITKaja 3aBHUCHUMOCTH OT WHTEpHETa
(Young’s Internet Addiction Test). DTu TecTbl MOMOrarOT OINPEACIUTH CTENEHb
3aBHCHMOCTH U €€ BJIMSHIC Ha TTOBCETHEBHYIO KU3Hb YEJIOBEKA.

NHTEpBHIO 1 HAOIIOIEHUSA

[Icuxonoruueckue HHTCPBBIO H H&6JIIO,Z[€HI/I$I 3a IIOBCACHHUCM IIalIUCHTOB TaKKC
SABJIOTCA Ba’>XHbBIM HHCTPYMCHTOM AUAarHOCTUKHU I.[PI(prBOfI 3aBUCHUMOCTH.
CHCHH&J’H/ICTBI MOI'yT OHLCHHUTb CHMITOMBI 3aBUCHMMOCTH MW CBsA3aHHBIC C HHMU
IICHUXOJOIN4YCCKHUEC U COLINAJIbHBIC HpO6JICMI>I.

5. CoBpeMeHHBbIe MEeTOABbI JieUeHHsI HU(PPOBOI 3aBUCUMOCTH
KornuuntuBHo-noeaeHueckas repanus (KIIT)

KorautuBHO-NIOBEIEHUECKAsT Tepanusl SIBISIETCS OOHUM U3 HauOoisiee 3P(EeKTUBHBIX
MeTo0B JiedeHus: uudposoit 3aBucumoctu. KIIT moMoraer nmanureHTaMm 0Co3HaTh CBOU
BpEIIHbIE TIOBEICHYECKUE NATTEPHBI, U3MEHUTh UX U PAa3BUTh 370POBBIEC NIPUBBIYKU. B
pamkax KIIT MoOryr mnpuMmeHATbCS pas3IMYHbIE TEXHUKH, TaKME KaK TPEHUPOBKA
BHUMATEJIbHOCTH, pehpEeiMUHT (IEPEOCMBICIICHUE CUTYAI[U1) U KOHTPOJIb 32 MBICIISIMH.

Cemeiinasi Tepanus

CewmeiiHas Tepanusi UTPaeT BAKHYIO POJIb B JICUEHUU LIUPPOBOM 3aBUCUMOCTH, TaK Kak
OHA IIOMOTaeT YJYYIIUTb OTHOLICHUS B CEMbE M CIPABUTHCA C HETaTUBHBIMU
SMOLIMSAMH, BO3HHUKAIOLUIUMHU B IPOLIECCE 3aBUCUMOCTU. ODTO TaKXE CHOCOOCTBYET
MOAAECP/KAHUIO 3J0POBBIX TPAHULl U KOMMYHUKAIUN B CEMBE.

IToBeneHyeckas Tepanus

[ToBenenyeckas Tepamnusi, OCHOBaHHAs Ha MPUHITUIIAX OMEPAHTHOTO O0YyCIIaBIMBAHMS,
UCTIONIB3yeTCsl Il (POPMHUPOBAHUS HOBBIX 3J0POBBIX MPHUBBIUEK U KOHTPOJS 3a
MOBEJACHUEM IMMalMeHTa. BaXXHO yCTaHABIMBATH YETKWME TPAHULBI U NOAKPEIUISTH
aJICKBAaTHOE MTOBEJICHUE, HAIPUMEP, YMEHBIIEHUE BPEMEHU, ITPOBOJIUMOTO 34 SKPAHOM.
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JlekapcTBeHHas Tepanus

B HekoTophIx chydasx, OCOOCHHO NpPH HAJUYMH COMYTCTBYIOIMIUX TICUXHYECKHUX
paccTpoOiCTB, MOXKET ObIThH HA3HAYEHA MEMKAMEHTO3HAas Teparnus. AHTHIACIPECCAHTHI,
npenapatbl JJis JICYSHHUsS] TPEBOXKHBIX PACCTPOMCTB U JIPYTUE€ CPEACTBAa MOTYT OBITh
HCITOJTH30BAHBI JIJIS1 CTAOMIIM3AIH TICUXOAMOITMOHAIEHOTO COCTOSIHUSI TTAIIMCHTA.

6. Ilpopunaxkruka undpoBoi 3aBUCUMOCTH
OO0pa3oBaHne U MPOCBeELICHUE

[Ipodunaktuka udpoBoil 3aBUCUMOCTH HAYMHAETCSI ¢ 00pa30BaHMsI U MPOCBEICHUS.
Baxxno oOydarh neredl M B3pOCIBIX 0€30MacHOMY U 3JI0POBOMY HCIOJIb30BaHUIO
TEXHOJIOTHM, a TaK)Ke 00y4yaTh HaBbIKaM CAMOKOHTPOJIA U OaaHCUPOBKH IIUGPOBOTO U
peasbHOro MHpA.

BHeapeHue TEXHOJOTUM C OTBETCTBEHHOCTBIO

Pa3paboTunku TEXHOJIOTUI U KOMITaHUM, paboTarolux B chepe COlHaIbHBIX CeTel U
OHJIAWH-UTP, MOTYT BHEJPUTh TMPAKTUKH, CIOCOOCTBYIOIINE  YMEHBIICHUIO
3aBUCHUMOCTH. JTO MOXET BKJIIOYaTh OTPAHUYCHHE BPEMEHU HCHOJb30BAHUS
MPUJIOKEHUHN, BHEJAPEHUE YBEJAOMIICHUI O BpPEMEHM, IMPOBEACHHOM B HHTEPHETE, U
co3ganue 6osee 370pOBBIX U(PPOBBIX MPOTYKTOB.

3akJIroueHue

[udpoBas 3aBUCUMOCTB MPEACTABISIET COOOM CEPbE3HYIO YTPO3y I ICUXUYECKOTO U
(bu3nyecKoro 310poBhs YeaoBeka. BaxxHO HE TOJIBKO pa3padaThiBaTh METOIbI JICUCHUS,
HO W AaKTUBHO 3aHUMAThCA MNpOoQUIAKTUKOM »dToro siBieHus. CoOBpEeMEHHBIC
WCCIICIOBAHUST U METOJbl JIeUeHUs] U(PPOBOM 3aBUCMMOCTU, BKJIIOYAsT KOTHUTHUBHO-
MOBEJCHYECKYIO0 TEpaluil0, CEMEWHYI0 TEepanui M TOBEACHYECKYIO Teparuio,
npeiaratoT dPQeKTUBHbIE MOAXO0bI ISl OOpbObI ¢ ATON mpobsiemMoil. CHUKEHHE
BJIMSIHUSI TEXHOJIOTHUM Ha 00IIECTBO BO3MOXKHO uepe3 00pa3oBaHUE U OTBETCTBEHHOCTh
BCEX YYaCTHUKOB IIU(DPOBOrO MPOCTPAHCTBA.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

V]IK-621.643.4

HPOEKTUPOBAHMUE, COOPYXEHUE U DKCIIVIYATALIUA
I'ASOHE®TEINIPOBOJAOB U I'ASBOHE®TEXPAHUJINIIL

Kyp6anna3zapoa Masuka [lloxpaToBHa

[Ipenonasatenb, MexayHapoIHOTO YHUBEpPCUTETa HEPTH U ra3a UMEHH STHIbITeN
KakaeBa

r. Amxaban TypkMeHucCTaH

AHHOTAIUA

B crathe paccmaTpuBalOTCS OCHOBHBIE aCIEKThl MPOEKTHPOBAHUSA, COOPYKEHUS U
AKCIUTyaTallii ra30He(TENpPOBOJIOB U ra3oHe(PTEXpaHWIHIL, a TAKKE COBPEMEHHbBIC
TEXHOJIOTHUECKHUE PEIICHUS W HOPMATHBHBIC TPEOOBAHMS, KOTOPHIE OOCCIICUMBAIOT
0e301acHoCTh, YP(HEKTUBHOCT U HAACKHOCTh ATUX 00BEKTOB. Oco00e BHUMaHHE
VACICHO WHHOBAIMSAM B 00JACTH MaTEpHAJIOB, aBTOMATH3allMM IIPOIIECCOB U
HKOJIOTUYECKOM 0€30MMaCHOCTH MPHU MPOEKTUPOBAHUU U DKCIUTYaTallUA TAKMX CUCTEM.

KiroueBble ci1oBa: razoHeTenpoBOJibl, ra3oHe(TEXpaHWINIIA, TPOEKTUPOBAHUE,
CTPOMTENBCTBO, JKCIUTyaTallUsl, WHHOBAMOHHBIE TEXHOJOTHUH, SKOJOTHYeCcKas
0e301acHOCTh, aBTOMATH3AIUs, HOPMATUBHbIE TPEOOBAHUS.

1. BBenenue

IMazonedrenpoBoabl U razoHedTEXpaHUIUINA SBISIIOTCS BaKHEUIIIMMHU dJIEMEHTaMH
nHPpaCTpyKTyphl B HeTerazoBoit orpaciu. OHU 00ECIIEUYNBAIOT TPAHCIIOPTUPOBKY U
XpaHEHUEe YTJIEBOJOPOIHBIX PECYpPCOB, YTO SBJISETCS OCHOBOH JJII CHAOXEHHUS
SHEpruel Kak OTJICIbHBIX PETHOHOB, TaK M IENbIX cTpaH. OJTHAKO WX MIPOCKTUPOBAHKE
W OKCIUTyaTtanus TpeOyroT COOMIOJCHUS CTPOTMX CTaHAApPTOB W HCIOJb30BaHUS
HOBEHIIMX TEXHOJIOTHMH JUIA oOecnedeHus: OE30ITaCHOCTH, JOJTOBECYHOCTH U
HKOHOMUYECKOHN 2PHEKTUBHOCTH.

2. IIpoexkTupoBaHue ra3oHe(pTENpPoOBOIOB M razoHedTexpaHuIHIL
HopmaTuBHBIe TPeOOBAHUS M CTAHAAPTHI

[IpoexkTrpoBaHue ra3oHePTEIPOBOJOB U Ta30HEPTEXPAHWIHIL PETYIUPYETCS PSIAOM
MEXAYHApOIHBIX U HAIIMOHAIBHBIX CTaHAapToB, Takux kak [ISO, 'OCT, ASME, APl u
JIPYTUMU. DTH CTaHIAPTHI OXBATHIBAIOT BCE ATAIbl MPOSKTUPOBAHUS, BKIIIOYAsl BHIOOP
MaTepHuasoB, pacyeT HArpy30K, MPOCKTUPOBAHUE CUCTEMbI OE30MACHOCTH M OXPaHbI
OKPY’KarOIIEU CPEIBI.

-223 -



[IpoekTupoBanue ra3oHe(TENPOBOJOB HAYMHAETCS C KOMIUIEKCHOTO aHaiu3a
MapIpyTa, OLICHKH PUCKOB U BO3ACHCTBHSI HA OKpYXKarolTyto cpexy. Ocoboe BHUMaHue
yAENSIeTCA pacyeTaM Ha MPOYHOCTh, YCTOMYMBOCTh K BHEIIHUM BO3JICUCTBUAM
(Hanpumep, 3eMJIETPSICEHUSIM U KOPPO3UHU), a TaKkKe O€30MACHOCTH MIPH IKCILTyaTaIUu.

JI1s1 razoHePTEXpaHWIINII BAXKHO YUUTHIBATh TPEOOBAHUS M0 MAaKCUMAJIbHON €MKOCTH,
YCJIOBUSIM OKCIUTyaTaluyd (TeMIlepaTypHble KojeOaHHWs, IaBJICHHE) M 3alluTe OT
ABapPUNHBIX CUTYaIUH.

CoBpeMeHHbIE TEXHOJIOTUM B IPOEKTHPOBAHUM

B MMOCJICAHUC T'OAbl B IIPOCKTHUPOBAHNUHN F&BOHG(bTGHpOBOIIOB AKTUBHO HCIIOJIB3YIOTCA
HMHHOBAIIMOHHBLIC MATCPHAJIbI U TCXHOJIOTHH. HaanMep, B KaUCCTBC CTPOUTCIIbHBIX
MAaTCpUaAJIOB OJIA TPY6 qacTO NPUMCHAIOT IMOJUITHICHOBBIC 1 KOMIIO3UTHLIC prﬁbl,
KOTOPBIC O6J'I&I[3.IOT BBICOKOM YCTOI\/JIIII/IBOCTBI-O K KOppO3MM MW MCXAaHUYCCKUM
IMOBPCKACHHAM. DTO 3HAYUTEIIHLHO YBCINYNBACT CPOK CJIY)K6I>I Tp}I6OHpOBOIIHI>IX
CHUCTCM N CHHUIKACT 3KCILITyaTallMOHHBIC PACXO/bI.

CoBpeMEHHBIE CHCTEMBI YHPABJECHUS M KOHTPOJSA ITO3BOJIAKOT OTCIIEKUBATH
COCTOSIHME Ta30HEe(TENpPOBOJOB U XPAHWIWII B PEAJTbHOM BpPEMEHH C IOMOIIbIO
JaTYNKOB JABJICHMS, TEMIIEpPATypbl U BUOpalUMu. DTH CUCTEMbl HWHTEIPUPYIOTCS C
AaBTOMATH3MPOBAHHBLIMU  VIPABJICHYECKMMHM  PCILICHUSIMM, UYTO  II03BOJSAET
ONEepaTUBHO pPEAarupoBaTh Ha W3MEHEHHS B paboTe CUCTEMBI M IPENOTBPALIATH
ABAPUMHBIEC CUTYAIINH.

3. CTponTesibcTBO ra3oHedTenpoBoOA0B U ra3oHeTeXpaHUINILI
JTanbl CTPOUTEIHLCTBA

CtpouTenbCcTBO Tra3oHe(TENnpPoOBOAOB M Ta30HEPTEXPAHUIIMI TMPEACTABISET COOOM
CIIOHBIM TIPOIIECC, KOTOPBIA BKIFOUAET HECKOJBKO KITIOYEBBIX JTANOB, KAXABIA W3
KOTOPBIX TpeOyeT TIIATEIBHOTO IJIAHUPOBAHUS U BHIMIOJTHEHUSI.

IHoaroroBureabHbIe PadOTHI:

Ha sToM sTame mpoBOAUTCS NETambHBIN BHIOOp MapuipyTa JJisg Ta3oHedTenpoBoa ¢
Y4ETOM reorpauyeckux, SKOJOTHUUECKUX U COLUANbHBIX (pakTopoB. BakHeummmu
3a7ja4aMHU SIBJISIFOTCSL:

o HccnenoBaHue u aHaIM3 MECTHOCTH.

o OrueHka BO3IEHCTBUS HAa IKOCHCTEMBI (Y4eT MPHUPOAHBIX PE3EPBOB, OOBEKTOB
KYJbTYPHOTO HACJIEIUsl U CAHUTAPHBIX 30H).

o IloaroroBka ywacTka (pacuucTka TEPPUTOPUHU, BBIEMKA IOYBBI, YCTaHOBKA
BPEMEHHBIX COOPY>KEHUM 711 CTPOUTETBHBIX HYXKT).
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CTpouTesIbCTBO TPYOONIPOBOJAHOM CHUCTEMBI:

OTOT 3Tanm BKIIOYAET HEMOCPEICTBEHHO MPOKIAJIKY TPYyOOIpOBOAa C MPUMEHEHHEM
BBICOKOKAUECTBEHHBIX MATEPUAJIOB U TEXHOJOTUH. OCHOBHBIE MTPOLIECCHI BKIFOYAIOT:

o Yxianka TpyO U UX COE€IMHEHUE.

o MoHTaxx HACOCHBIX CTaHIUMH, KOTOpble HEOOXOAMMBI MJisi TOJJIEPKaHUS
HEO0OXOAMMOT0 JIaBIICHUS B TPYyOOIIPOBOIAX.

e YCTaHOBKa KOMIPECCOPHBIX CTAHIWNA I TOIJEPKaHUS HYKHOTO oObeMa |
CKOPOCTH MTOTOKA yTJIEBOIOPOJIOB.

o IlpuMeHeHHE COBPEMEHHBIX TEXHOJOTHI H30JISIIIUU TPYOONPOBOJOB, a TaKXKe
YCTAHOBKA 3aIIUTHBIX TOKPBITUH JJISI IPEIOTBPAILICHUS] KOPPO3HH.

CrponTenbcTBO razoHeTeXpaHuInII;

I[pouecc crpouTenpcTBa ra3oHePTEXPAHMIINII BKIIIOYAET B ¢e0s CO3/1aHIE PE3EPBYapOB
IUIs1 XpaHeHus: HeTy M ra3a. 3aa4u Ha 3TOM dTare:

o CoopyxeHue pe3epByapoB JJisi XpaHEHUs HE(QTSHBIX U Ta30BbIX MPOJIYKTOB, C
y4eTOM UX 00beMa, TeMIIePaTyphl U 1aBJICHHUS.

o YcraHoBka 00OpYIOBaHUS [JIsi YIOPABJICHHS TEMIEPATypoil, N1aBIICHUEM W
YPOBHEM B pe3epByapax.

o PazpaboTka W MOHTaX CHCTEMBI 3alllUTHl OT YTEYEK, MPEIOTBPAIICHUS
aBapUUHBIX CUTYAIMI U 3aIIUTHI OT BOCILJIAMEHEHUS.

Jiist obecnieueHrs 6€30MaCHOCTH CTPOUTEIBCTBA B 0053aTEIIBHOM MOPSIKE TPOBOIUTCS
co0JII0ICHHE HOPM U CTaHJapTOB 3KOJoruueckoi 0e3onacHoctu. Ha 3ToM 3tane BaxxHO
Y4Y€CTbh BOIIPOCHI, CBA3aHHBIE C BBIEMKOW U 3aXOPOHEHUEM OTXO0/I0B, & TAK)KE BIUSHUEM
CTPOUTEIHCTBA HA OKPYKAIOLIYIO CPENy.

IKoJOornuyeckas 0e30macHoOCTh

OnHuM W3 TNPUOPUTETHBIX  ACIEKTOB CTPOUTENILCTBA Ta30HE(PTENPOBOIOB U
ra3oHe()TEXpaHWIUI  SABJISETCS  MUHUMM3AIMS  BO3JCHCTBUA HA  DKOJIOTHIO.
CoBpeMeHHbIE TEXHOJIOTHH MO3BOJISIOT 3HAYUTEIbHO CHU3UTh BPEAHOE BIIMSIHUE ITHX
00BEKTOB Ha OKPYKAIOIIYIO CPEy.

Cucrema 3alIMTBI OT KOPPO3HUM:

["azoHed TEmpPOBOIBI OCHAIIAIOTCS COBPEMEHHBIMU AHTUKOPPO3UIMHBIMUA TOKPBITUSIMH U
METOaMH 3alllUThI, TAKUMH KaK KaTOJIHAS 3alllMTa W 3alUTHBIE 00OJIOYKU. DTH MEPHI
MOMOTAIOT MPEAOTBPATUTh 3arpsi3HEHHE TPYHTAa U BOJOEMOB OT BO3MOXKHBIX YTEUEK
He(TH WM Ta3a, a TAKKe MPOJUIUTh CPOK CITY>KOBI TpyOOTIPOBOJIOB.
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Cucrembl yTUaM3anum napos HegTH U ra3a:

[Ipu cTpouTenbcTBE razoHePTEXpaHUIHIL 0CO00C BHUMAHUE YJETSETCS YCTAaHOBKE
3¢ ()EKTUBHBIX CHCTEM YTHJIM3AIlMU TapoB HeTH W Taza. ITO CHIWIKAET KOJIMYECTBO
BPEIHBIX BEIOPOCOB B aTMOc(epy, UTO IMEET BaXKHOE 3HAUCHHE JIJIS TIPEIOTBPAIIICHHS
3arpsiI3HEHUS BO3TyXa U YMEHBIIICHHSI HETaTHBHOTO BO3/ICHCTBUS Ha 37J0POBhE YEITOBEKA

U OKPYKaIOIIYIO IIPUPOLY.
IIpenoTBpamenue aBapUMHBIX CUTYALMH:

JIss TpeloTBpaIlCHUs yTEUeK W aBapUMHBIX CHUTYallMd aKTHBHO TMPUMCHSIOTCS
TEXHOJOTUHU OBICTPOTO pearupoBaHUs. ITU CHUCTEMbl MOTYT aBTOMAaTUYECKH
oOHapy)XMBaTh YTEUYKYy M IEPEKpbhIBATh I10JIady ra3a WId HE(PTH, YTO ITO3BOJISCT
MUHHAMH3UPOBATH MOCACACTBUSA WHIIUACHTOB. ABTOMATHYCCKAsT U30JIALNUS YIaCTKOB C
yTeUKaMUd W CHCTEMbl aBapUIHOTO OIOBEIICHUS TAKXKE 3HAYUTEIBHO ITOBBIIIAOT
0e301macHOCTL OOBEKTOB.

3HauuTeNbHAasd poJIb B OOECHEYEHHH DKOJOTMYECKOH O€30IaCHOCTH OTBOJUTCS
pEryJIsipHBIM IPOBEPKAM U TECTHPOBAHUSIM BCEX CHCTEM M OOOpPYAOBaHMS B Mpolecce
JKCIUTyaTallii, YTO IO3BOJISIET CBOEBPEMEHHO BBISABJISATH BO3MOXKHBIE YIpO3bl U
YCTPAHSATh UX JO BO3SHUKHOBEHHUSI KPYITHBIX aBapuu.

4. Jkcuryaranus ra3oHeTenpoBoI0B 1 ra3oHedrexpaHuIuIL
KonTpoJs 3a cocTosiHueM 00beKTOB

OKcrutyaTanys ra3oHeQTEnPOBOOB U Ta30HEPTEXPAHUIUIL TPEOYET THIATEIHHOTO U
PETYJISIPHOTO KOHTPOJII 3a COCTOSTHUEM HMHQPACTPYKTYypbl, 4YTOOBI 00ECIEeUnTh
HAJISKHYIO pabOTy ¥ MPEIOTBPATUTH aBapUilHbIE CUTYyallud. BakHelmmumu aciekraMu
KOHTPOJISI SIBJISIFOTCSL:

IHocTosIHHBINE MOHUTOPUHT COCTOSIHUSI TPYOOIIPOBOHOI CHUCTEMBbI U pe3epByapoB:

C momouIpI0 JaTYMKOB, MHTEIJIEKTYaJbHBIX CHUCTEM M MPOTPAaMMHOI0 00eCIeUeHMs
OCYIIECTBIISETCS MOCTOSHHBI MOHUTOPUHI TEXHUYECKOI'O COCTOSIHUS TPYOOIPOBOIOB
U pes3epByapoB. Takue CHUCTEMBI MO3BOJAIOT OTCIIEKHMBATH JABJICHUE, TEMIIEPATYpY,
YPOBEHb COJIepKaHUs raza U HePTH, a TAKXKe JPyrue MnapameTpbl, KPUTUYHBIE IS
0e30macHOM JKCIUTyaTalMi. JTO J1aeT BO3MOXXHOCTh OINEPAaTMBHO pearupoBaTh Ha
Ir00ble U3MEHEHUS, IPEA0TBpallas BO3MOKHbIE aBapUHbIE CUTYAIIUH.

IIpoBepka repMeTHYHOCTH U HAJEKHOCTH BCEX COCIMHEHUI M KJIANIAHOB:

PerynspHble NpPOBEPKHM TEPMETUYHOCTU TPYOONPOBOJOB, COCAMHEHUN M KIIAllaHOB
IIOMOTal0T MPENOTBPATUTh YTEUKU, KOTOPBIE MOTYT MPUBECTU K SKOJOTMYECKUM H
(¢uHaHCOBBIM nocnencTBusM. Ocoboe BHUMaHUE YAENSIETCs IPOBEPKE CBAPHBIX IIIBOB,
(bnaHIEB U APYTUX KPUTUUYHBIX COCIMHEHUMN, a TAKXKE KJIalaHOB, KOTOPbIE PETYIUPYIOT
IIOTOK BEILIECTBA.
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Hcnonb30Banue TEXHOJIOIMH HePa3pyLIAIOLIEr0 KOHTPOJIS:

[IpuMeHEeHHEe METOJOB HEpa3pyIIaroIIero KOHTPOJS, TaKWX KakK YJIbTPa3BYKOBOE
TECTUPOBAHUE, MArHWTHAS WHAYKIWMS W BU3yaJlbHas MPOBEPKA, MO3BOJISET BBIIBUTH
HOTCHIMATIbHBIC JCPEKThl Ha pPaHHUX CTaAUIX 0e3 HEOOXOJUMOCTH JICMOHTaXa
00opymoBaHus. DT METOBI TIOMOTAIOT OOHAPYKUTH CKPBITHIE TPEITUHBI, KOPPO3HUIO U
apyrue Ae(eKThl, KOTOpble MOTYT MOBJIMATH Ha 0€30MacHOCTh U 3(P(EKTUBHOCTH
paboThI OOBEKTOB.

Texnnueckoe 00CayKMBAHUE

Texnunueckoe oOCTyKMBaHHE Ta30HEPTEIPOBOJOB U Ta30HEPTEXPAHUIIUI HUTPAET
KJIFOUEBYIO POJIb B 00€CTIIEUEHUH UX JIOJITOCPOYHOM SKCIUTyaTalluu U MPEeA0TBpALICHUN
10JI0MOK. OCHOBHBIE aCMEKThl TEXHUYECKOTO 00CTY>KUBAHUS BKIIOYAIOT:

Peryisipubie npoBepKu:

[leproguueckne OCMOTPBI COCTOSIHUSL TPYOONPOBOJOB U PE3EPBYapOB IOMOTAIOT
BBISIBUTH BO3MOXHBIE€ HEHCHPABHOCTU M JI€(PEKThI, KOTOPHIE MOTYT BO3HUKATh B
mpoliecce HKCIUTyaTauu. Takue mpoBepKH BKIIOYAIOT KaK BU3yallbHbIE OCMOTPBI, TaK U
WCIIOJIb30BAaHUE JUArHOCTUYECKOrO0 OOOpYAOBaHUS JUIsl WU3MEPEHUS Pa3TUYHBIX
apamMeTpoB.

Oumncrka TpyOd OT 0CATAKOB M OTJIOKEHM:

["a3oHedTenpoBOAbl MOTYT MOJBEPraThCs 3arpsi3HEHUIO OCaJKaMu, napaduHaMu U
APYTMMH BEIIECTBaMHU, KOTOpPbIE MOTYT CHHXaTb HMX IPOIMYCKHYIO CHOCOOHOCTB.
PerynsipHas ouucTka TpyOONpPOBOAOB M PE3EPBYapOB OT OTUX OTIOKEHUH C
HCIIOJIb30BaHUEM CHELMATbHBIX XUMUYECKHUX CPEICTB U O0OpYIOBaHHS IMOMOTaeT
MOJIEPKUBATh UX 3PPEKTUBHYIO padoOTYy.

HpOBepKa COCTOAHHUA U301 H 3AIIIUTHBIX HOKprTHﬁ:

N3omsiust TpyOONpoOBOIOB U PE3EPBYapOB UTPAECT BaXKHYIO POJIb B MPEAOTBPAIllEHUU
KOpPpO3UU U MOTepu Teruia. PerynspHas mpoBepka M OOHOBJIEHUE H3OJSILIMOHHBIX
MAaTepUAJIOB U 3ALIUTHBIX IIOKPBITUHA I103BOJISIIOT MUHUMHU3UPOBATH BO3ACHCTBUE
BHEIIHUX (DAaKTOPOB, TaKUX KaK TeMIeparypa M BIAXKHOCTb, HAa MaTepuabl
KOHCTPYKLIUH.

JAnarHocTuka padoTbl HACOCHBIX CTAHIIMMA!

HacocHble 1 KOMIIpecCOpHBIE CTAHLIUK AOJDKHBI HAXOAUTHCS B UCIIPABHOM COCTOSIHUM,
4TOOBI 00€CceunTh CTaOMIbHYIO TTo1avy ra3a wid HedTtu. OnepaTuBHas 1UarHOCTHKA
pabOThl HACOCHBIX CTAHUMMU, BKIIIOYas MPOBEPKY NABIEHUS U MPOU3BOJUTEILHOCTH, a
TaKKe€ OCMOTP MEXAaHHYECKUX M  DJIEKTPUYECKUX KOMIIOHEHTOB, ITOMOTAaeT
IIPENOTBPAIIaTh BO3MOKHBIE ITOJIOMKH.
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ABapuiiHble CHTYalMu B 0e30I1aCHOCTH

ObecrieueHne  0€30MacCHOCTH  MPH  JIKCIUTyaTalldd  ra3oHEe(TENpoOBONOB |
ra3oHe()TEXPAHWIIHII SIBIISIETCS OJHUM M3 BKHEHINX ACIEKTOB, HAINPABICHHBIX Ha
MpEIOTBPAICHAE aBAPUHHBIX CUTYaI[Mi 1 MUHUMH3AIIHIO HX MociencTBuid. KiroueBbie
MepbI 6€30I1aCHOCTH BKITIOYAIOT:

Cucrembl paHHero O0Hapy:KeHHsl yTe4eK:

JUis  OmepaTWBHOTO pearupoBaHHsl HAa YTEUKH Ta3a WIM HEPTH HUCHOIB3YIOTCS
COBPEMEHHBIE CUCTEMbI PaHHETO OOHAPYKEHUS, KOTOPBIE CLIOCOOHBI OBICTPO BBISIBUTH
HaJIAYUE YTEUYEK Ha CaMbIX PAaHHUX CTagusX. DTU CUCTEMbl pabOTalOT HAa OCHOBE
pa3IMYHBIX TEXHOJIOTMM, TaKUX KakK TIa30aHaau3aTopbl, NAaTYMKUA [JABJICHUS U
TEMIIEPATypbl, 4YTO MO3BOJAET CBOCBPEMEHHO  OIIOBECTUTb  OIIEpAaTOpPOB U
IIPENOTBPATUTh KPYITHBIE aBapUH.

ABTOMaTHYECKOE NepeKPbITHE TPYOONIPOBOAOB B CJIyYae AaBAPHU:

B ciydae yTeuku WM JPYTHX aBapUHHBIX CUTyallUld CHCTEMbI aBTOMATHYECKOTO
MEPEKPHITHS  TPYOOIPOBOJIOB TMO3BOJISIOT HEMEIJICHHO W30JIMPOBATh aBapUIHBIN
y4acTOK, IMPEIOTBpalias pacnpoCTpaHEHUE YTeUYeK W MUHHMH3UpYS yiiepO. Takue
CHUCTEMBI MOTYT ObITh HHTETPUPOBAHBI C JATYUKAMH U TIPOTPAMMHBIM 00ECIICUCHUEM,
YTO [TO3BOJISIET ONIEPATUBHO MEPEKPHIBATH YIACTKH TPYOOIIPOBOAOB O6€3 BMEIIATeILCTBA
oreparopa.

Mepbl 1m0 JMKBHIALUM  TOCJHEACTBHI yTedyeK W NpPeJ0oTBpPAlIEHUI0
pacnpocTpaHeHus 3arps3HeHUIA:

B cnydae yredek HedTH MM ra3a BaKHOM 3ajadeil sSBISETCS OBICTpasl JIMKBHIAIUS
nocneAcTBui. i 3TOro pazpabaTbIBalOTCS MEPOIPUIATHS MO COOpPY M yTUIU3aLUU
yT€UeK, TAKUM KaK YCTAaHOBKA BPEMEHHBIX pPE3EpBYapoB MJisi cOOpa 3arpsi3HEHHBIX
BEILIECTB, a TAKKE UCIOIb30BAHUE CHEIUAIBHBIX (DUIBTPOB U YCTPOUCTB JJI1 OUUCTKU
3arpA3HEHHOM BOABI M TMOYBBl. BaXHOM YAaCTBIO OTUX MEPONPHUITUH SBIAECTCS
MPENOTBPALIECHUE PACIIPOCTPAHEHHUSI 3arPSA3HEHUN B OKPYKAIOUIYHO Cpely, BKIHOYas
pEeKH, 03epa U MOoYBY.

CoBpeMEHHBIE CHCTEMbl MOHUTOPHMHIa M aBAPUMHOIO pPEarupoBaHUsS I1O3BOJISIOT
3HAYUTEITBHO TTIOBBICHUTh YPOBEHb 0€30macHOCTH pu AKCIUTyaTaluu
ra3oHe()TEIPOBOJOB M Ta30HE(MTEXPAHUIIUIN, COKpallas PUCKH JUIS DKOJOTUH H
310POBbS JTHOAECH.
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3akJIoueHue

[IpoekTupoBaHue, CTPOUTEIHLCTBO H  JKCIUTyaTallusi Ta30HE(PTENPOBOJOB U
ra3oHe(TEXpaHWIUI] TPEOYIOT KOMIUIEKCHOTO IOAXO0Aa, KOTOPBIM BKIIOYACT
COOJII0JIEHNE CTPOTMX HOPMATUBHBIX TPEeOOBaHUMU, MCIOJIb30BAHME WHHOBAIMOHHBIX
MaTEepUaJIOB M TEXHOJIOTHM, a Takke H((PEeKTUBHOE YIIpaBICHUE MPOIECCaMu
6e3onacHOCTH W 3Ko0JIOTMH. COBPEMEHHbBIE TEXHOJOTMM U CHUCTEMbl MOHUTOpPHUHTA
MO3BOJISIIOT 3HAYUTEIBHO MOBBICUTH A((PEKTUBHOCTH U O€30MACHOCTh 3TUX OOBEKTOB,
YTO CITOCOOCTBYET UX JIOJITOCPOYHON U CTAOMITHHON IKCIUTyaTaIiH.
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