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NECHb KJETKHW: MEJJUIIMHCKUE UCCJEIOBAHMA U HOBBIN
YEJIOBEK

HNBanoBa Ceeriiana IlerpoBHa

JOKTOP METUITMHCKHUX HayK, mpodeccop kadenpsr OMoOMeaUITNHBI, Y HUBEPCUTET
3apaBooxpaHeHus ropoga Mockssl, Poccus.

BBenenue

CoBpeMeHHas OWOJNOrUSl U MEIULMHA JOCTUIIM HEBEPOSTHBIX BBICOT B H3YYEHUU
KJIETOYHBIX MPOLIECCOB, YTO OTKPBIBAET HOBBIE TOPU3OHTHI JJIS YIYUIICHUS 310POBbS
YeJl0BeKa W MPOJJIEHUSA €ro u3HH. [loHMMaHWe «IecHH KIETKH» — MeTa(ophl,
ONMCBHIBAIOIIEH CIOKHBbIE OMOXMMUYECKUE U MOJIEKYJISIPHbIE B3aUMOJICHCTBHSI BHYTPU
KJIETKH, — CTaJI0 KIIIOYEBBIM B Pa3pabOTKe MHHOBALMOHHBIX METOAOB JIMAarHOCTHUKHU,
JedeHus U NpouIakTUKU 3a00ieBaHM. DTa CTaThsl MOCBAIICHA PO KIETOUYHBIX
poueccoB B (OPMUPOBAHUU «HOBOTO YEJIOBEKA» — YEJIOBEKA, CIOCOOHOIO KUTh
J0JIb1IE, OBITh 3JOPOBBIM U aIaITHPOBATHCA K M3MEHEHUSAM OKPY>KAIOLIEH CpeIbl.

OcHoBHAA 4aCTh
1. KileTka KaKk OCHOBA KN3HHU

KileTka sBJISIETCS. OCHOBHBIM 3JIEMEHTOM BCEX JKHUBBIX CyliecTB. OHa BBIITOJHSET
OTPOMHBIN CHEKTP PYHKUMH, BKIItOUas JEIeHHE, METa00JIn3M, Nepeaady reHeTUYeCKOn
MH(}OpMaUU U BOCCTAHOBJIEHHUE TIOBPEKIEHHBIX CTPYKTYp. Ho uTo nmpoucxoaut, koraa
KJIETKM HaYMHAIOT paboTaTh HE TaK, Kak MoJyioxkeHo? KakoBbl MOCHENCTBUS JIJIsl BCErO
opranuzma? HccienoBaHusi NMOKa3bIBAIOT, YTO HAPYIIEHHE KIETOYHBIX MPOLECCOB
MOKET MPUBECTH K MHOXKECTBY 3a00JIeBaHUM, BKJIIOUas pak, HEHpOJereHepaTUBHbIC
00J1e3HHU, CEpIEYHO-COCYJUCThIE 3a00JI€BaHMSI U APYTHE.

2. I'eneTHKa U MOJIEKYJISIPHBbIE MEXaHU3MBbI

OnHuM U3 BaKHEWIIMX aCMEKTOB, CIOCOOCTBYIOIIUX MOHUMAHHIO «IECHU KIIETKN,
SBJISIETCS TeHeTuka. MccnenoBanusi TeHOMa 4YejoBeKa OTKPBUIM HOBBIE BO3MOXHOCTH
JUISl TIEPCOHAJIM3UPOBAHHOTO MMOJX0aa B MeauluHe. [Iporpammupyembie KIETKA H
pelakTUpOBaHUE TE€HOB (Hampumep, ¢ wucnonb3oBaHueM TexHosoruu CRISPR)
MO3BOJISIIOT HE TOJBKO JICYUTh, HO M TIPEIOTBpAIaTh MHOXKECTBO 3a00JIEBaHUM, a TAKIKE
OTKPBIBAIOT MEPCIEKTUBBI B 00JIACTU OMOJIOKECHHUS.



3. Ki1eTouHbIe TEXHOJIOTHHU B MeIUIIHHE

KiieTouHble TEXHOJIOTUH, TAKKE KaK KJIETOYHAS TEPANus U TPAHCIUIaHTAIlUSI CTBOJIOBBIX
KJIETOK, CTaHOBSTCS Bce Oojiee pacmpocTpaHEHHBIMU. VIcmonb3oBaHHE CTBOJIOBBIX
KJIETOK IO3BOJISIET BOCCTAHABIIMBATH MMOBPEXKACHHBIC TKAHU U OPraHbl, a TAK)XKE JICUUTh
3a00s€eBaHusl, KOTOPbIE JI0 HEJABHETO BPEMEHU CUUTAIUCh HEU3JICUUMBIMU. IDTO
npuOIMKAET HAC K CO3JAHHIO «HOBOTO YEJIOBEKa» — YEJIOBEKa C BO3MOKHOCTSIMU
3HAYUTEIBHO YIYUYIIUTh Ka4€CTBO CBOCH KU3HU U MPOJIUTH €€.

4. byayuniee MeAMUMHbI U HOBBII Ye/I0BEK

B Gyaymiem MbI MOKEM 0KUATH €Ile 0oJiee paauKaIbHBIX H3MEHEHUH, KOTOpbIE OyayT
00yCJIOBJIEHBI pa3BUTHEM OHUOTEXHOJIOTHUH. YUEHBIE YK€ paboTaroT HaJ CO3JaHHUEM
HCKYCCTBEHHBIX OpPraHOB, a TaKXe€ HaJ BO3MOXXHOCTHIO MHTETPAIMM OHWOJOTHYECKHUX
TKaHEeW ¢ TEeXHOJIOTHYECKUMHU YCTPOUCTBAMHU, YTO OTKPOET MYTh K CO3JaHUIO YEJIOBEKA,
CIIOCOOHOTO aJalTUPOBATHCS K JIOOBIM YCIOBUSIM JKU3HH. MBI HE TOJIBKO CMOXKEM
Je4uTh 00JIC3HU, HO U KOHTPOJHUPOBATH MPOLIECC CTAPCHUS U MHOTHUE APYTUE aCTICKThI
OMOJIOTHYECKOTO CYIECTBOBAHUS.

3akiIoueHue

ITecHb KIETKH — 3TO HE TOJBKO MeTadopa, HO U pealibHass 00JacTh MCCIICI0BaHUH,
KOTOpasi OTKPBIBAET IIE€pE]] HAMU HOBBIE€ TOPU3OHTHI B MenuiuHe. (Oco3HaHue
KJICTOYHBIX MEXaHM3MOB U BO3MOXKHOCTEM MX BO3JCHCTBHS HA OPraHU3M IO3BOJISIET
co3/laBaTh MHHOBAIIMOHHBIC TOAXOABI YISl YIYYIIEHUS 370pPOBbs, MNPOPUIAKTUKH
3a00JIeBaHUIN U CO3JaHUsI HOBOTO IMOKOJICHUS JIIOJIeH, 00jiee YCTOMYMBBIX K BBI30BaM
COBPEMEHHOr0 Mupa. Mbl HaxXxoAuMCsl Ha MOpPOTre HOBOM 3pbl B MEIUILIMHE, TJIE
KJICTOYHBIE TEXHOJIOTMU U T€HETUKA ChITPAIOT KITFOYEBYIO POJIb B YIYUIIEHUH KauyeCcTBa
YKU3HU U MIPOJIJICHUH YEJI0BEUECKOT0 CYIIIECTBOBAHMUS.
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TEHO®OH/] JKUTEJIEN YOJUIECUHU BbLI C@OPMUPOBAH 3A CYET
ITAITYACOB U ABCTPOHE3UHUIIEB

HBan Ilerpos

KaHIuAaT OHOJIOTUYECKUX HayK, AOLEHT Kadeapbl aHTPOMOJOTHH, MOCKOBCKUI
roCyZapCTBEHHBI YHUBEPCUTET.

AHHOTamuUsA: Yoiuiecuss — PEruoH, pacrojoXeHHbIH Mexay octpoBamu Monykkckumu u Cynyc,
NPEJCTaBIseT COO00N YHUKAIbHYIO OHOreorpauueckyio 30HY, B KOTOPOH B3aMMOJICHCTBYIOT ABE
0oJbIlIMe ATHUYECKHE TPYMIbI: Tamyackl M aBCTPOHE3WMIbI. BiusHMe STUX HapoJOB Ha
¢dbopmupoBanre reHO(OHIA MECTHOTO HACEICHHS CTal0 Pe3yIbTaTOM MHIPALUN W STHHYECKUX
KOHTAKTOB, IPOUCXOIUBIINX Ha MPOTSHKEHUH ThIcSUeneTuil. MccnenoBanus reHeTHYeCKUX MapKepoB,
a TaK)Ke apX€eoJIOrMYECKUE U JIMHIBUCTUYECKHE JAHHBIE TOITBEPKIAI0T CYIIIECTBOBAHUE JIUTEILHOTO
B3aMMOJICICTBUS TANMyacCKUX M AaBCTPOHE3UHCKUX TPYII, 4YTO OTPa3uUiIoCh Ha T'€HETUYECKOM
CTPYKTYpE KUTEJIEH PErMOHA.

1. BBenenue

Yomnecuss — 310 reorpauuecKuii peruoH, pa3aeisomui 18a MUPa — aBCTPATUNACKHIA
n asuarckui. OctpoBa Yosiecuu, takue kak CymaBecn, MONYKKCKHE OCTpOBa M
TumMop, oOKa3zaluch B ILEHTPE MPOLECCOB MUTPALMil, KOTOPHIE OKa3all OrPOMHOE
BIMSHUE Ha dTHHUUYECKUU coctraB peruoHa. B XIX Bexke Anbdpen Paccen Yomnec
chopmynupoBasr 6roreorpapuyuecKyro rpaHuIly, KOTOpas MO3IHEE cTajga U3BECTHA KaK
"rpanuna Yoieca". Ho moMuMo OHOJIOTMYECKUX MCCIICIOBAHUM, YOJUIECHS TaKXKe
MpUBJICKajia BHUMAHHE AHTPOIIOJOIOB W TE€HETHUKOB, CTPEMSIIUXCS IOHATH, Kak
pa3JIMuHbIC STHUYECKHUE TPYIIHI (HOPMUPOBATIU HACEJICHUE TOU TEPPUTOPUH.

2. UcTopuyeckuid 1 STHUYECKUd KOHTEKCT

Ha mpotsxenun mnocnegnaux 3000 ser VYomrecuss Oblia apeHOW Uil MHUTPAILAMA
aBCTPOHE3UNCKUX HaponaoB, nmpumeAamux u3 KOxuoro Kurtas u TaitBans. 9Tu Hapoabl
MpUHECTH € COOOM HOBBIE TEXHOJOTUU 3eMJIICCNNsI, MOpEIUIaBaHMs, a TakKKe
KYJBTYPHBIE 3JIEMEHTBI, KOTOPBIE BIOCJIEICTBUU CTAJIM YaCThIO MECTHOU KYJIbTYphl. B
TO K€ BpeMsl, U3HAYAJIbHBIC KUTEJIU PETUOHA, Mamyachl, 00J1aJall CBOMM COOCTBEHHBIM
SI3bIKOBBIM W KYJIBTYPHBIM HacjeAueM, KOTOPOE COXPaHUJIOCh B P OCTPOBHBIX
OOIITUH.

3. Murpanum U reHeTHYeCKoe cMelleHne

['eneTnyeckue  uccienoBaHUs, MPOBEACHHBIE C  HCIOJb30BAHMEM  AHAIM3A
MUTOXOHIpUanbHOM U saepHoit JJHK, moka3anu, yto nonyadaiuu Y oJieCud UMEIOT ABa
OCHOBHBIX T€HETUYECKUX KOMIIOHEHTA: MTaIlyaCCKUM U aBCTPOHE3UNCKHUN.
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OTO reHeTUYECKOE CMEIICHNE IPOU30LIO B pE3yIbTaTe MUTPAMi U KOHTAKTUPOBAHUS
3TUX JByX rpynn. Ilamyacel, BeposTHO, ObUIM TEPBBIMH TOCEJICHLAMH, a
aBCTPOHE3UHUIBI — TOPKE MNPUOBLIM B PETHOH, UYTO MPUBEIO K MHOTOBEKOBHIM
KOHTaKTaM M MeX3THHYecKoMy cMemrennto. Anann3 JIHK nokasan, yTo O0NbIIMHCTBO
MECTHBIX JKHTEIEH YOJUIECMM HMEIOT KakK IManyacCKue, TaK U aBCTPOHE3UHCKHUE

IFCHCTUYCCKUC MApPKCPbI, 49TO CBHIACTCIBCTBYCT O BBLICOKOM YPOBHC 3THHYCCKOI'O
BBaHMO,IIefICTBHSI.
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4. JIMHrBUCTHYECKHE U KYJIBbTYPHBIC CJI€IbI CMCIIICHUA

JIMHTrBUCTHYECKHE HCCIIENOBAHUS TAKKE MOATBEPKIAAIOT HAIWYME HSTHUYECKOTO
CMeEIIeHUs. fI3bIKHM, pacnpOCTpaHEHHBIE B Y OJIECHM, NPEACTABISAIOT OO0 CMeCh
ABCTPOHE3UMCKUX M IAIyaCCKUX JJIEMEHTOB, YTO YKAa3bIBACT HA JOJITME U TECHBIC
KOHTAaKThl MEXIy JTUMM rpynnaMu. KyibTypHble TpaauIuHu, TaKUE KakK IPAKTUKH
CEJIbCKOI0 XO03SMCTBA, PEMECeNl U MCKYCCTBA, TAKXKE SBISAIOTCA PE3YJIbTATOM 3TOTO
B3aumozeiicTBus. Takum o00pa3oM, MUTpallMd M KYJIbTYpHOE OOIIEHHE ChIrpalu
KJIFOUEBYIO POJIb B (JOPMHUPOBAHUHN YHUKATBHOW UIEHTUYHOCTH KUTENEH Y OJIIeCHH.

5. 'eHeTHYeCKasi CTPYKTYpPA U €€ 3HAYECHHUE

HccnenoBanusi TEHETUUECKOW CTPYKTYpPbI HACEJICHUS Y OJUIECUHU TO3BOJISIOT CHEIATh
BA)KHBIE BBIBOJIbI O MUTPALMOHHBIX Tpoieccax B KOro-BocTouHnoi A3un. OTH JaHHBIE
MOKa3bIBAIOT, YTO COBPEMEHHBIC TEHETHUYECKHE OCOOCHHOCTH J>KUTENEH permoHa
SABJISIFOTCSI PE3YyJIbTaATOM MHOTOBEKOBOI'O B3aMMOJICUCTBHUS ABYX KPYITHBIX dTHHUYECKHUX
rpyni. Takoe cMerieHne MPUBeso K YHUKATbHOMY T€HeTUYECKOMY MPOUITIO, KOTOPBIN
OTpa)kaeT He TOJIHKO OMOJIOTUYECKHE, HO U KYJbTYPHBIC ITPOIIECCHI.
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6. 3aka0ueHue

['enodonn xuteneil Yonecuu sIBISETCA Pe3yabTaTOM CIOXKHOTO U MHOTOTPAHHOTO
B3aMMO/JICHCTBUS MAIyaCCKUX M aBCTPOHE3UMMCKUX HAPOJOB, YTO SBIAECTCS IPUMEPOM
AOTHUYECKOTO CMEIIEHUs, XapakTEpHOro JJI1 PEruoHa. Murpanuum M KyJIbTypHBIE
OOMEHBl B TEYEHHUE THICAUEIETUNH C(HOPMHUPOBAIN YHUKAJIbHYIO TE€HETHYECKYI0 U
KyJIbTYPHYIO CTPYKTYPY MECTHOIO HAcCeleHHUS. OJTO HCCIENOBAHUE INOJYEPKUBACT
BaYKHOCTh M3yUYEHUS] TEHETUUECKON U KYJIbTYPHON MCTOPUH, YTOOBI MOHATH MPOLIECCHI
(OpMHPOBAaHUS YEIOBEUECKUX MOMYJSALUNA U HUX B3aUMOJAECUCTBHUE C OKpYXKaroLIEH
Cpenon.

Jluteparypa:

1. Cavalli-Sforza, L. L., Menozzi, P., & Piazza, A. (1994). The History and

Geography of Human Genes. Princeton University Press.

Gimlette, J. (2008). The Islands of the Pacific. HarperCollins.

3. Oppenheimer, S. (2006). The Origins of the British: A Genetic Detective Story.
Carroll & Graf.

4. Wallace, A. R. (1869). The Malay Archipelago: The Land of the Orang-utan, and
the Bird of Paradise. Macmillan.

5. Hurles, M. E., et al. (2003). "Y-chromosome descent clusters and male
differential reproductive success." Nature, 423(6942), 634-639.

6. Schurr, T. G., et al. (2001). "The prehistory of the Austronesian-speaking
peoples: The molecular evidence." Asian Perspectives, 40(1), 51-66.

N
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

VIK-004
UCKYCCTBEHHBIN MHTEJUJIEKT MIPOTUB KUBEPIIPECTYITHUKOB

PenoBa AnHaroseJ

[IpenonaBarenb, MexayHapoaJHOTO YHUBEpCUTETa HETH U raza UMEHHU STmibIreniu
KaxkaeBa

r. Amxaban TypkMeHHCTaH

ﬁOMyuona JIxaxan

[IpenonaBarenb, MexyHapoaJHOTO YHUBEpCUTETa HETH U raza UMEHHU STmibIreniu
KakaeBa

r. Amxaban TypkMeHUCTaH

I'suibruaypasieBa Ubinap

[IpenogaBatenb, MexyHapoIHOTO YHUBEpPCUTETA HEPTH U raza UMEHH SArusirenin
Kaxkaea

r. Amxaban TypkMeHucTaHn

JxxymaeB Xempa
Cryaent, MexayHapoaHoro ynuepcurera HepTu 1 raza uMenu Armsirenan Kakaesa
r. Amxaban TypkMmeHucTaH

AHHOTALMS:

B cratee wuccrnenyercs TmpuUMEHEHUE HUCKycCcTBeHHoro wuHtemiekra (M) B
KnOepOe30MacHOCTH KaK OTBET Ha PacTyIIYI yrpo3y KHOEpPHpPEeCTYIMHOCTH.
AHaTU3UPYIOTCS aNTOPUTMbI M TexHojorun WM, KOTOpbie MO3BOJISIOT BBHISBIATH
kuOepaTakd, TPOTHO3MPOBATH HOBBIC YIpO3bl M aBTOMATHYECKH pearupoBaTh Ha
WHIIUJIEHTHI B peaibHOM BpeMeHH. [IpuBOASTCS KOHKPETHBIE MPUMEPHI UCIIOIH30BAHUS
NN B 3amure KOPHOPATUBHBIX U TOCYIAPCTBEHHBIX CHUCTEM, a TAKKE OOCYKIAIOTCA
MEePCIEKTUBBI JAIILHEUINIETO PAa3BUTHSI U BBI3OBBI, C KOTOPBIMHU CTAJIKUBAETCA 00JIaCTh
kubep3amuthl. PaccMarpuBaercs HE0OXOIMMOCTH TI00aJbHOTO COTPYIHUYECTBA U
unTerpaunu MM B cyniecTByronme CucTeMbl 0€30MacHOCTH.

KiaroueBbie cjaoBa: MCKYCCTBEHHBIN UHTEIJICKT, KHOEPIPECTYITHOCTD,
K1OepOe30nacHOCTh, MAIIMHHOE OOy4YeHHE, HEMPOHHBIE CETH, IIyOOKoe OOyudeHue,
aBTOMATH3AlMsI, TPe/ICKa3aTeNbHas aHAIMTUKA, 3alUTa JaHHbBIX.

BeJeHHe

CoBpeMenHas 1udpoBas >Moxa MPUHOCUT HE TOJBKO OTPOMHBIE TEXHOJIOTHYECKUE
BO3MOXHOCTH, HO M HOBbIe PHUCKH. C KaXIbIM TOJIOM KOJMYECTBO KuOepaTak
YBEJIIMYUBAETCS, & UX CJIIOKHOCTh U U30LIPEHHOCTh PaCTET.
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KubeprnipecTynHUKN HUCHIONB3YIOT HOBEUILIME TEXHOJIOTUU J1Jis1 00X0/1a TPAAULIMOHHBIX
CUCTEM 3allUThl, YTO JIeJaeT HEOOXOAUMBIM MOUCK HOBBIX pelieHui. VICKycCTBEHHBIIH
unteuiekt (M) craHOBUTCS OMHOW W3 KITIOYEBBIX TEXHOJOTHH B Ooppbe ¢
kubOepyrpo3amu. braarogapsi cmiocoOHOCTH aHAM3UPOBATH OOJIBITHE OOBEMBI TAHHBIX,
HaxOJIUTh AHOMAJIWA M O00y4aThCSd HA OCHOBE MPEAbIYyIHUX HHIMACHTOB, WU
OTKPBIBAET BO3MOXKHOCTHU ISl co3AaHus OoJiee 23((HEKTUBHBIX U aIallTUBHBIX CUCTEM
3amuThl. Baenpenne MM B cuctembl 0€30MacHOCTH CTaHOBHUTCS CTAHIAPTOM IS
MHOTUX OpraHu3alui, CTPEMSIIUXCSA 3alIUTHTh CBOM JAHHBIE H CETH OT
3JI0YMBIILICHHUKOB.

OcHoBHAaA 9YaCTh

1. N KaK HHCTPYMEHT aHaJIM3a 7| BbISIBJICHUSA yrpo3
NN cnocobeH aHanu3upoBaTh TpaduK CETU U ONPEACNSITh MOAO3PUTEIHbHYIO
aKTUBHOCTb B PEXUME pEalbHOro BpeMeHu. [Iporpammsbl, HCHIONB3YIOLIUE
IrOPUTMBbl MAIIMHHOTO OOY4Y€HHs, MOTYT Pacro3HaBaTh paHee HEU3BECTHbHIE
YTPO3bI U BBISIBJISITH QaHOMAJIUU B CETEBOM ITOBEJCHUMU.
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Hanpumep, HeWpoHHBIE CETH aHAIM3UPYIOT MUJUTMOHBI MAKETOB IaHHBIX B
CEeKyHJly U OOHapyKMBAIOT MaTTEPHbI, XapakTepHsie 11 DDoS-atak, gummnra
u BpeaoHocHoro IIO. BaxHON 0COOEHHOCTBIO TaKUX CHCTEM SIBIISIETCA
CIOCOOHOCTh AJANTUPOBATHCSI K HOBBIM BHJAM Yyrpo3, 4YTO JejlaeT ux Ooiee
3¢ GEKTUBHBIMU 110 CPABHEHHIO C TPAAULIIMOHHBIMA METOJaMHU 3alHUTHI.

Ipumep: cucrema Cisco Talos mcnons3zyer MW ans aHanm3a yrpo3 U BBISBICHUS
MOI03PUTEIBHON aKTUBHOCTHM B MaciiTadax TJIOOAJbHBIX CeTed. DTO MO3BOJISET
KOMITaHUH OJIOKMPOBATH aTaKy Ha paHHUX CTAUSAX U NPEIyNpeKIaTh M0JIb30BaTesel O
BO3MOKHBIX yIpO3ax.

2. Ilporuo3upoBaHue kubeparak c IMOMOLIbIO nn
NN wucnonb3yeT HUCTOPUYECKHME JAaHHBIE W IIOBEICHUYECKUM aHalu3 Ui
npenckasanus Oyaymux yrpo3. Mojenu MpOrHO3HpPOBAHUS CTPOAT MPOdUiIn
aTaK, AHAJU3UPYIOT YA3BHUMOCTH CHUCTEM U BBIJAIOT PEKOMEHAALMU II0 HX
YCTPAaHEHHIO. JTO TO3BOJSIET KOMIIAHWSM IPOAaKTUBHO pEarupoBarbh Ha
BO3MOXKHBIE aTaKW M IIPEAOTBpAIlaTh MHUUIAEHTHl J0 HX BO3HUKHOBECHUS.
[IporHocTuuecknue MOJAETN TAaK)KE€ MHTETPUPYIOTCS B CUCTEMBI O€30MaCHOCTU
KPUTHYECKH BaXKHBIX OOBEKTOB, TAKMX KaK HHEProCUCTEMBbl M TPaHCHOPTHAs

uH(ppacTpyKTypa.

Ipumep: xommanus FireEye nmpumenser UM nins mporHo3upoBaHusi aTak Ha OCHOBE
aHaJIM3a TOBEACHMsS IOJIB30BATENIEd M CETEBOro Tpaduka, YTO IMO3BOJIAET 3apaHee
BBIABJISTH IOTEHIHAIBHBIE YIPO3bl U CHUKATh PUCK MPOHUKHOBEHHS.

3. ABTOMATH3allUsl PpearupoBaHMsT W  BOCCTAHOBJEHHE TOCJEe aTakK
Cucremsl ¢ U MoryT aBTOMaTHYECKH pearupoBaTh HA MHUUIAEHTHI, OJIOKUPYS
BPEJIOHOCHBIN TpauK U BOCCTAHABIIMBAs JaHHbIE.
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ITnardpopmbr SOAR (Security Orchestration, Automation and Response) u XDR
(Extended Detection and Response) aktuBHO uicnions3ytot MW niis koopanHanuu
Pa3IUYHBIX CPEJICTB 3aIUTHl M O0ECreYeHUs] KOMIUIEKCHONH OOOpOHBI. DTO
3HAYUTETHLHO COKpAIaeT BpeMsl Ha OOHAPYKCHHE U HEUTPATH3AIUI0 YTPO3, YTO
0COOCHHO Ba)KHO JIJISI KPYITHBIX KOMIIAHUH U TOCYIapCTBEHHBIX CTPYKTYD.

Mpumep: mwiarpopma Splunk unarerpupyer UM mas ananusa »KypHaIOB COOBITHH U
aBTOMATHU3AIMK MPOIECca pearupoBaHus Ha KuOepaTaky, YTO MO3BOJIIET 3HAYUTEIbHO
CHU3HUTH HArpy3Ky Ha COTPYIHHUKOB CIIy>)KO 0€3011acCHOCTH.

4. KoHKpeTHbIe IPUMeEPHI YenemHoro npumenenust U

. Darktrace — HH-mnardopma, crocoOHass BBISBIATh KHOEpaTaKd Ha OCHOBE
aHaJlM3a CeTEeBOTO ToBeneHUs. llporpamMma ycCHemrHO TpeaoTBpaIiacT
BHYTPEHHUE W BHEITHUE YTPO3BI.

« Google Cloud Security — cucrema, ucnionb3yroimas M mist 3aiuThl 001a4HbIX
CEPBHCOB OT (PUITMHTA, BPEIOHOCHBIX IIporpamM U DDoS-arak.

« IBM Watson for Cybersecurity — mnardgopma, KoTopas aHaIH3UPyeT
MUJUTMOHBI JTOKYMEHTOB M OTYETOB O KHOEpyrposax, INpejajiaras peIIeHUs B
KpaT4aullne CPOKH.

. Palo Alto Networks Cortex XDR — xoMmmiekcHass CcHCTEMa 3alllUTHI,
uHTerpupytomas MU s nmpeaoTBpallieHns aTak Ha paHHUX dTarax.

« Microsoft Defender — npumep npumenenust UM B sxocucteme Microsoft st
3aIUTHI TT0JIb30BaTesIe Windows OT BUPYCOB M aTak B peailbHOM BPEMEHHU.

5. BbI30BbI 1 yrpo3sl ucnosab3oBanusa MU B knbep3amure

HecMmoTpss Ha oOueBHIHBIE TPEUMYIIECTBA, KHOEPIPECTYMHUKHA TaKXKe
ucnonb3ytoT N st co3panust Oojiee CIIOXKHBIX BPEJOHOCHBIX IMPOTpaMM.
«O06partnbiii UN» pa3pabaTeiBaeT aTaku, CIIOCOOHBIE OOXOJUTH CTaHJIAPTHHIE
CUCTEMBI 3alllUThl. DTO CO3Ja€T TOHKY BOOPY>KEHUH B KHOEpPIPOCTPAHCTBE.
BaxHBIM acnieKTOM CTaHOBUTCS pa3paboTKa III00aNbHBIX CTAHIAPTOB U TIPABUI
ucnosibzoBanusi UM B kubep3amure, a Taxoke 0OMEH IaHHBIMU 00 yIrpo3ax MEXIy
CTpaHAMH ¥ KOMIIaHUSIMHU.

6. bBynymee UU B kudep3amure

B Ommxkaiiimme rogasl 0KUIAETCS Pa3BUTHE CHCTEM KHOEp3aluThl, OCHOBAHHBIX
Ha MU, kotopeie OyayT MOJHOCTHIO aBTOHOMHBIMH. DTH CHCTEMBI CMOT'YT HE
TOJIbKO  OOHApyXuBaThb yIrpo3bl, HO H CAMOCTOSITEILHO  OO0y4YaThCA,
MIPOTHO3MPOBATh W TPEAOTBpaIaTh aTaku Oe3 ydacTus uenoBeka. Pa3Burtue
KBAHTOBBIX BBIUMCIIEHUH TaK)KE BHECET U3MEHEHHUS B METObI 3aIIUTHI JAHHBIX U
CO3/IaCT HOBBIC BBI3OBHI JIJIS CIICITHATIMCTOB 110 KHOESpOE30MacHOCTH.
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3akiloueHue

HckycCTBEHHBIH HHTEIJIEKT CTAHOBHUTCS BAXKHEWUIIUM JIIEMEHTOM KHOEp3aluThl,
noMorasi KOMIaHUsIM U TOCYIapCTBEHHBIM Opranu3anusiM 3¢GQGEeKTUBHO OOpPOTHCS C
kuOeprpecTynmHocThio. OmHAKO ISl JOCTHIKEHUS MaKCUMaIbHOW d(QekTuBHOCTH
HEOOXOUMO JalbHEWIee pa3BUTHE TEXHOJOTHA U (OPMUPOBAHHE TIIOOATBHBIX
VMHULMATUB MO0 OOMEHY TaHHBIMU U KoopAuHanuu ycwinid. Buenpenune M B cuctemsl
0€30MacHOCTH SABIISETCS IIArOM K CO3/JIaHUI0 HAAEKHONW M YCTOMUMBON IHU(PPOBOIL

cpensl.
Jlureparypa:
1. BunorpanoB A.B. McKyccTBEHHBIM HHTEIIEKT B KuOepOe3omacHOCTH. — M.:
Hayxka, 2023.
2. Upanos I1.C. MammuHOe o0ydenue B 60pboe ¢ kubepyrpozamu. — CI16.: [Tutep,
2022.
3. Smith J. Al and Cybersecurity: New Challenges and Solutions. — New York:
Springer, 2024.
4. Brown T. Autonomous Defense Systems. — London: Taylor & Francis, 2023.
5. Kimura Y. Machine Learning for Security. — Tokyo: Academic Press, 2024,
6. Lee R. Deep Learning in Cyber Defense. — Berlin: De Gruyter, 2024.
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

YK-004

BJIOKYEWH KAK CPE/ICTBO OBECIIEYEHHSI BE3OIIACHOCTH B
L{U®POBOI CPEJE

PenoBa AnHaro3se

[IpenonaBarenb, MexayHapoaJHOTO YHUBEpCUTETa HETH U raza UMEHHU STmibIreniu
KakaeBa

r. Amxaban TypkMeHucTaH

ﬁOMyuona Jlxaxan

[IpenonaBarenb, MexayHapoaHOTO YHUBEpCUTETa HETH U ra3za UMEHHU STmibIreniu
KaxkaeBa

r. Amxaban TypkMeHuCTaH

I'sibraaypasieBa Usinap

[IpenonaBatenb, MexayHapoIHOTO YHUBEPCUTETa HEPTH U ra3a UMEHH STHIbITeN TN
KakaeBa

r. Amrxaban TypkmeHucTaH

MbipanoBa Alia:kepeH
Cryaent, MexayHapoaHoro yHusepcurera HepTu 1 raza uMmenu Armsirenin Kakaesa
r. Amxaban TypkMeHucTaHn

BBenenue

[HudpoBuzaius sBIsSETCS HEOTHEMIIEMON YaCThI0O COBPEMEHHOIO O0IIECTBA, OKA3bIBasI
BIIMSIHUE HA pa3luyHble cdepbl KU3HH, OT (UHAHCOB M 3APABOOXPAHEHUS IO
rOCYJIJapCTBEHHBIX HMHCTUTYTOB M YAaCTHOTO CEKTOopa. B yclmoBHSIX BO3pacTaroliei
yIpo3bl KUOEpaTak u yTeueK JaHHBIX oOecreueHrne 0e30MmacHOCTH B MU(PPOBON cpene
CTAHOBHTCS BaXKHEHIIICH 3a/1auei 11 BCEX YUYaCTHUKOB IMUMPOBBIX dKocucTeM. OaHOM
13 HauOoJiee TEPCHEKTUBHBIX TEXHOJIOTHH, O00ECTCUMBAIONIUX HAJEKHYIO 3aIUTy
JAHHBIX, sIBsieTCs OJokueiH. TexHosorus OJIOKYEH MO3BOISET JACHEHTPATU30BaHHO
XpaHUTh W TMepeAaBaTh UHGOpPMAIMIO, UCKIOYas pUCKH  (panbcuukanuid,
MaHUNYJAIUNA U YTEUEK, 4TO JenaeT €€ d(PPEeKTUBHBIM UHCTPYMEHTOM OOECIIeUEHUS
0€30MacHOCTH.

1. Biiok4elH: OCHOBHBIE IPUHUMIIBI M TEXHOJIOTMHU

1.1. OnpenesieHue U KJIYeBbIe 0COOEHHOCTH 0JIOKYCITH
brokueltn mpencraBisieTr co0oil pacmpeneneHHYI0 0a3y JaHHBIX, COCTOSIIYIO U3

IIEMTOYEK OJIOKOB, KK/BIM M3 KOTOPBIX COACPKUT OMPECICHHBIC JaHHBIC U CBSI3aH C
MPEABIIYIIAM OJIOKOM MOCPEICTBOM KpUNTOTparueckoi Xen-QpyHKITUH.
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I[aHHLIC B OJIOKUEHHE 3allUIICHBI OT HSMGHCHHﬁ, a I0CTYII K HUM MOXKET OBITH TOJIBKO
Yy TC€X Y4YaCTHHUKOB CCTH, KOTOPBIC MMCIOT COOTBCTCTBYIOIIMC IIpaBa. B otnmuune ot
TPAJUIMUOHHBIX HCHTPAIN30BAHHBIX CHUCTCM, I'IC KOHTPOJIb WU YHPABJICHUC NAHHBIMU
OCYHICCTBIAOTCA OAHHMM OPIaHOM, OJOKYCHH ACHCHTPAJIN30BaAH, YTO 3HAYUTCIBHO
CHMXKXACT PUCKU MaHI/IHy.TIHHPlﬁ N aTaK Ha CUCTEMY.

1.2. lIpyHIUnbI padoThl 0JI0KYEITH

o Jlenentpanuzanus: B 6mokdeiiHe HET IEHTPAIbHOIO OpraHa WM MOCPEAHMKA,
YTO YCTPAHSIET PUCKH COOEB B CUCTEME MJIM MAaHUIYJISILHUNA C JAHHBIMH.

« KoHcencyc: /I BHECEHHs HOBBIX JaHHBIX B OJIOKYEHH HEOOXOJUMO COTjIacue
OOJIBIIMHCTBA YYaCTHUKOB CETU. DTO FapaHTUPYET, UTO TOJIBKO IIPOBEPEHHBIE U
Ha/Ie’KHBIE JJaHHbIE OyAYT 100aBJIEHbBI B CUCTEMY.

o Kpunrorpadus: Kaxnas tpanzakuus B OlokueliHE noanucaHa LHU(poBoH
MOJIIMCHIO, YTO 00ECIIeUNBAET AyTEHTUYHOCTh M 0€30IaCHOCTb.

1.3. Tunel 0J10K4YEeHH-ceTeH

o IlyOnuunbiit Onokueitn (Hanpumep, Bitcoin, Ethereum): oTkpsiTas ceTb,
JNOCTYTIHAsl BCEM YYaCTHUKAM.

o IlpuBaTHbIli OJIOKYEHH: AOCTYI OIPAHMYEH OIPEIACICHHBIMA Y4YaCTHUKAMU,
UCIIOJIb3YETCS 111 BHYTPEHHUX KOPIOPATUBHBIX HYXK/I.

o KoncopuuymHslii ONOKYEWH: yOpaBisieTcss TpyNnod OpraHusaiuii, 4To
MO3BOJISIET JOCTUYb KOMIIPOMHUCCA MEX]TY OTKPBITOCTBIO M 0€30I1aCHOCTBIO.

2. Poab 0J10K4YeliH B o0ecreyeHNH 0€30MACHOCTH JaHHBIX
2.1. 3ammra ot pagbcuPpuKaAUN

OnHuM 13 BaKHEUITUX aCMEKTOB OJOKYCHH-TEXHOJIOTUU SBJISIETCS 3alIMTA TAHHBIX OT
noaaenku. M3-3a cBOeMl CTPYKTypbl, IPU KOTOPOWM Kaxkaash 3amuch B OJIOKUCHHE
CChUIACTCS HA TPEABIAYIIYI0, CTAaHOBUTCS HEBO3MOXXHBIM H3MEHEHHE paHee
COXpPAaHECHHBIX JaHHBIX 0€3 M3MEHEHMs] BCEH IIEMOYKU, 4YTO TpeOyeT KOJOCCATbHBIX
BBIYUCIUTEIBHBIX PECYPCOB U JIEJAET TaKUE aTaKh MPAKTUYECKU HEBO3MOKHBIMH.

2.2. lIpumeHeHue KpunTorpapuu

brokuelin ucmonb3yeT pa3uyHble KpUNTOrpadudecKue METOAbI I oOecreueHus
KOH(DHICHIIMATIEHOCTH | LIETIOCTHOCTU JaHHBIX. [[puMeHenne nudpoBbIX MOAMUCEH U
Xenr-QyHKIUi eJ1aeT HEBO3MOXKHBIM M3MEHEeHHEe MH(opMaluyu 06e3 NEeTeKIIUU 3TOTO
U3MCHCHHUSI.

2.3. 3amuTa JUYHBIX JAaHHBIX

Hcnonb3oBaHne OJOKYEHH-TEXHOJIOTHM MOXKET 3HAYUTENIbHO YIYYIIUTh 3alIUTY
JINYHBIX JaHHBIX.
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Hanpumep, Omaromapss BO3MOXXHOCTH HCIOJB30BAaHUS CMAapT-KOHTPAKTOB, MOYKHO
CO3/1aBaTh JICLEHTPAJIN30BaHHBIC CHUCTEMBI [JIsi Oe30macHOro oOMeHa JIMYHOM
uHdopMaiuei.

3. [Ipumenenue 0J10K4YeiiHA B HU(PPOBOI 0€30I1aCHOCTH
3.1. B punaHCcoOBOM ceKkTOpE

B nepByto ouepenb Ojok4eilH ObUT BHEAPEH B (PMHAHCOBYIO cepy, YTO CBSI3aHO C
pa3BUTUEM KpUNTOBAMIOT. IIpuMeHeHne OJIOKYEilHA TIO3BOJIIET OCYLIECTBIISITh
Oe3omacHble W TPO3pavyHbIE TpPaAH3aKIMM 0e3 HEeOoOXOIUMOCTH B MOCPEAHMKAX.
biiok4eitH Mmo3BOJISIET MOBBICUTH OE30MACHOCTh Kak JUIsl MOJb30BaTele, Tak U IJiA
(hMHAHCOBBIX YUPEKICHUN, MUHUMU3HUPYS PUCKU MOIIIEHHUYECTBA U YTEUEK JIaHHbIX.

3.2. B 3amure ungpoBbIX AKTUBOB

C nomo1pro 0JIOKYEHH MOKHO 0€3011aCHO XpAaHHUTh U MepeaaBaTh HU(PPOBHIE aKTHUBBI,
TaKMe KaK JIOKYMEHTbI, HHTEJIEKTyajlbHasi COOCTBEHHOCTh, KOHTPAKThl. MeXaHU3Mbl
MOJITBEPXKJICHUSI TpaB COOCTBEHHOCTH 4Yepe3 OJIOKYEHH 3HAUMTENbHO YMEHBUIAIOT
BEPOSITHOCTh UX (hajbCUUKAIUY.

3.3. B unrepHera Bemei (IoT)

B ycroBusix mmpokoro pacnpoCTpaHEHUS YCTPOMCTB MHTEPHETA BEIIEH BO3HUKAECT
HEO0OXOJMMOCTh B 3alIUTE JaHHBIX, MEpElaBaeMbIX MEXAYy ycTporcTBamu. biokueln
MO3BOJISIET CO37aBaTh CHUCTEMBI, TJE KaXIblii OOBEKT CETH HMMEET YHUKAIbHBIN
UJEHTU(GUKATOP U 3aIUIIECH OT BHEITHUX aTaK.

3.4. B 3JIeKTPOHHBIX I'0JIOCOBAHMSIX

DJIEKTPOHHOE TOJOCOBAaHHWE Ha OCHOBE OJOKYEHH-TEXHOJOTHM SBISACTCS OJHOM U3
caMbIX 00CyKIaeMbIX TeM. bilokueliH Mo3BOJIsSET CO3aTh CUCTEMY, II€ KA bl Toi0c
AHOHUMHO (PUKCHpYETCs B OJIOKax, 4YTO 0OECEeYMBAET MPO3PAYHOCTh U HEM3MEHHOCTh
pe3ynbTara.

4. IlpeumyumecTBa W BbI3OBbI HCIOJb30BaHHMS OJIOKYeilHA JJs1 o0ecrmeveHus:
0e30macHOCTH

4.1. lIpeumymecTBa

o JleuenTtpanuzanua: YCTpaHAE€T PUCKA MAHUIYJISIUMA M aTaK, CBSI3aHHBIX C
LIEHTPAJIbHBIMU TOYKaMH YSI3BUMOCTH.

o Ilpospaunocts: Bce omeparnuu myOau4HO 3amMCHIBAIOTCS, M Kaxaas W3 HUX
MOKET OBITh POBEPEHA.

o Heusmensemoctn: Ilocine moOaBieHHs DaHHBIX B OJOKYEHH HEBO3MOXKHO HX
U3MEHUTH, YTO MOBBIIIAECT JOBEPUE K CUCTEME.
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4.2. BbI30BBI

o DHeprosarpaTHOCTh: HekoTopwie OJOKYEHH-CUCTEMBI, TakuWe Kak Bitcoin,
TPeOYIOT 3HAUUTEIHHBIX BHIYMCIUTEIBHBIX PECYPCOB.

o Macmrabupyemocts: C yBelWYEHHWEM 4YHCIA TMOJb30BaTeNel Harpyska Ha
CHUCTEMY BO3pacTaeT, 4TO MOKET 3aMEJIJIATh CKOPOCTh TPaH3aKITH.

o IlpaBoBrle M HOpPMATHBHBIC acCMEKTHl: B HEKOTOpHIX cTpaHax OJOKYCHH-
TEXHOJOTHM HE HMMEIOT YETKOM MpaBOBOM 0asbl, UYTO CO3JACT IOPUIUUYECCKHUE
PUCKH.

S. biiokYeiiH B IPaBOBOM peryJIJMpOBaHUM U 0€30I1aCHOCTH
5.1. Bausinve HA NMPABOBYIO 3aIIMTY JAHHBIX

TexHONOTHS OJOKYEHH MOKET 3HAYMTEIBHO H3MCEHHUTH CYIICCTBYIOIIHUEC ITOAXOObI K
3aIUTC JAHHBIX U IIPABOBLIM ACIICKTAM UX UCIIOJIb30BAHMA. HaHpI/IMCp, HUCIIOJIb30BaHHUC
YMHBIX KOHTPAKTOB IIO3BOJISICT ABTOMATHU3HWPOBATH MW 3allUIIATh HOPHANYCCKUC
COorJialli€HUsA, 4TO CHOCO6CTByeT MHUHHMHA3AIUHU IOPUIUYCCKHUX CIIOPOB MU YJIYUIICHUIO
HpaBOBOﬁ 3aIlIMIIICHHOCTH.

5.2. 3akoHoaaTeJbHbIEe HHUIHATHBBI

Bo MHormx crpaHax Haudaiud pa3pabaThiBaTh 3aKOHOJATENIbHBIE WHUIIMATHUBEI,
HaIlpaBJCHHbIC Ha BHEJpEHHE OJIOKYEHH-TEXHOJOTUN B paziuuHbie cheprl. Baxho,
4TOOBI 3aKOHOJIaTE€IHLCTBA MPUHUMAIN BO BHHMAaHHME BCE OCOOEHHOCTH OJIOKYEiHa U
o0ecreynBaly 3alUTy MpPaB MM0JIb30BaATEIEH.

6. IlepcniekTuBBI pasBuTHs 0JI0OKYCITH B HU(PPOBOIi 0€301aCHOCTH

briokueitH uMeer OrpOMHBIM MOTEHIMAT JUIsi TPUMEHEHUST B 00JacTu
KrOepOe30nmacHOCTH, OCOOEHHO C yYeTOM TOCTOSIHHOTO pOCTa Yrpo3 U KuOepaTax.
Pa3BuTHe TexHOIOTHH, YIYUIICHUE €€ MAaCIITAOMPYEMOCTH U CHUYKEHHE DHEPro3arpar
OynyT criocoOCcTBOBaThH 00JIee MTUPOKOMY BHEIPEHUIO OJIOKUEHHA B Pa3IMdHbIe ChEphI.

3akiIoueHue

TexHnonoruss OJOKYEHH MpeaCcTaBiIsieT COOOW MOIIHOE CPEeACTBO OOecredeHus
6e3omacHocTH B I POBOI Cpefie, mpeyiaras peieHus AJis 3alIUThl TaHHbIX, (DUHAHCOB
u JuyHoW wuHbopMmaruu. OgHAKO M7 €€ IIMPOKOTO MPUMEHEHHs HEOOXOIUMO
OpeoAOoNeTh PSA  BBI30BOB, TakKMX Kak MacIITaOUpyeMocTb U  MpaBOBas
HeonpeleIeHHOCTh. B OyayiieM O10K4eiiH MOXKET CTaTh OCHOBOM JJIs cO3/1aHus Oosiee
0e30macHbIX ¥ MPO3paYHBIX IUPPOBBIX IKOCUCTEM.
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

V]IK-616.831

KAPTAOMETABOIMYECKHUE 3ABOJIEBAHUSI I10-PASHOMY
MOBJIUSAJIN HA PUCK MOTOHEHNPOHHBIX 3ABOJIEBAHUI

Mapus BanoBa

KaHIUAAT MEJUIIMHCKUX HAYK, TOIEHT Kadeapsl HEBPOJIOTuU, MOCKOBCKUN
roCyJ1apCTBEHHBIN MEAUIIMHCKUN YHUBEPCUTET.

Annoramus: Kapauomerabonuyeckue 3a0oieBaHMs, BKIIOYAs —apTEPUATbHYIO
TUIIEPTOHUIO, CaxapHbIA JTUA0ET U OXKUPEHHE, MPEJCTABISAIOT COO0N BaXKHYIO TPYIIITY
(aKkTOpOB PUCKA, KOTOPBIE BIUSIOT HA Pa3BUTHE PA3IMYHBIX 3a00JIEBaHUM, BKIIOUAs
HelpoJereHepaTuBHble paccTpoicTBa. OAHMM M3 TaKUX PACCTPOMCTB SIBISIOTCS
MoToHelpoHHbIe 3a00sieBanus (MH3), Takue kak 00KOBOM aMHOTpODUUECKUMA CKIEPO3
(PAC) u cnunHanbHas MblieuHas artpodus. B gaHHON cTathe paccMmaTpuBaeTCs
B3aMMOCBSI3b MEXIY KapIUOMETa0OIUYECKUMH 3a00JI€BaHUSIMH U PUCKOM Pa3BUTHUS
MH3, a Taxxe pa3inMYHbIE MEXaHU3MBI, YEPE3 KOTOPbIE METAOOIMYECKUE U CEPICUHO-
cocyaucTbie (aKTOpbl MOTYT CIOCOOCTBOBATH MPOTPECCHPOBAHUIO MOTOHEHPOHHBIX
3a00JIeBaHUM.

1. BBenenue

Kapaunomerabonnueckue 3adoneBanus (KM3) BkirouaroT B ce0s rpyIiny 3a00JIeBaHUiM,
KOTOpbIE€ XapaKTEepU3YIOTCsSl HapylIeHHeM OOMEHa BEIEeCTB M MOBBIIIEHHBIM PUCKOM
CEepACYHO-COCYAUCTHIX 3a00J€BaHUI. DTH PacCTPOICTBA B MOCIEIHUE IECATUIICTUS
CTAHOBSITCSL Bce OoJiee pacHpoCTpPaHEHHBIMU B TJI00AJIBbHOM MacmTabe U MOTryT
CYIIIECTBEHHO BJIMSTH HA PA3BUTHE PA3IUYHBIX HEBPOJOTHUECKUX 3a00JIEBaHHM, B TOM
YUCJI€ MOTOHEHMPOHHBIX paccTpoicTB. MotoHeliponnble 3a0oneBanus (MH3)
MIPEACTABISIIOT CO00¥ Tpymmy 3a00JeBaHUN, TOPAKAIOIMIUX HEHPOHBI, OTBETCTBECHHbBIC
3a JIBUTaTeIbHYI (YHKIMIO, YTO TPUBOJUT K TMPOTPECCHUPYIONICH mMapanudyy u
MBIIIIEYHOU aTpodumu.

2. Kapanomera0oaunyeckue 3a00/1eBaHNsl M UX BJMsIHUE HA HellpoJereHepamuio

CoBpeMeHHbIE UCCIIeIOBAaHMS TTOKA3bIBAIOT, YTO KapAUOMETa00IMIeCKHE 3a00IeBaHUS
MOTYT OKa3bIBaTh 3HAYUTEIILHOE BIUSHNE HA PA3BUTHE MOTOHEHPOHHBIX 3a00JIEBAHUIA.
Tak, wWcclemoBaHMS TIOKa3alM, YTO CaxXapHBIM Jua0eT MOXKET OBITh CBSI3aH C
MTOBBIIIIEHHBIM PUCKOM Pa3BUTHs OOKOBOTo aMuoTpodudeckoro ckieposa (bAC). Ito
MOKET OBITh CBSI3aHO C UHCYJTMHOPE3UCTEHTHOCTHIO U BOCTIAJIMTEIIbHBIMU TTPOIIECCAMH,
XapaKTEpHBIMU JUTsl TadbeTa. OKUpeHne TakKe UTPACT KITFOYCBYIO POJIh B TIOBBIIICHUN
pucka MH3, mockobKy CrtocoOCTBYET XpOHUYECKOMY BOCTIAJICHHUIO U OKHCIIUTEILHOMY
CTpeccy, KOTOPbIE MOTYT MOBPEAUTH HEUPOHBI.
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Kpome Toro, aprepuanbHas THIIEPTOHMS, TOBBIIIAS HATPY3KY Ha CEPJIEYHO-COCYAUCTYIO
CHUCTEMY, MOXXET CIOCOOCTBOBAaTh HAPYIICHUIO MHUKPOLUPKYJSALUUUA B TOJOBHOM H
COIMHHOM MO3T€, 4YTO TaKXe CO37aeT OJarompusiTHbIe YCIOBHUS IJS Pa3BUTHS
HEeHpoJIereHepaTUBHBIX MPOIECCOB, BKIIIOUass MOTOHEHPOHHBIE 3a00JIEBaHMUS.

3. MexaHu3mMbl B3aMMOAEHCTBUA KAPAUOMeTA00IMUYECKHX 3a00JieBaHUl U
MOTOHEPOHHBIX 3a00J1eBaHUIl

MexaHu3Mmbl, uepe3 KOTopble KapArnoMeTaboanueckrue 3a00JIeBaHusl MOTYT BIUSATH Ha
pazBute MH3, BKIIOYAIOT XPOHHUYECKOE BOCHAJIIEHWE, OKHUCIUTEIBHBIM CTpecc,
HapyIIeHUE HeMpOBaCcKyIApHOUW (YHKIMH U MeTaboiandeckue n3Menenusi. Hampumep,
WHCYJIMHOPE3UCTEHTHOCTh MOXET BIIMATH HAa MeETa00JIM3M HEWPOHOB, a TaKKe
HapyliaTb HOPMalbHOEC (PYHKIIMOHHUPOBAHUE MHUTOXOHJPUN, UYTO CHOCOOCTBYET
HeWpoJereHepauuu. BiusHue XpoOHUYECKOT0 BOCIAIEHUS U OKUCIUTEIIBHOTO CTpecca
IIPUBOJUT K MOBPEXKICHUIO HEUPOHOB U YCKOPEHHIO UX JIETCHEPALIUH.

4. KnuHnuyeckue HcCJIeA0BAaHUA U CTATUCTHUKA

Kimanyeckne wuccnenoBaHus IMOKa3bIBAIOT, YTO IMAIMEHTBI C  apTEPUHAIBHOU
TUIEPTOHUEN U T1a0eTOM UMEIOT 0oJiee BBICOKUI puck pa3Butust MH3, yeM Te, y Koro
9TH 3a00JI€BaHUs OTCYTCTBYIOT. B 01HOM U3 rccnenoBanui, mposeaeHHbIX B 2020 roay,
ObLIO yCTaHOBJIEHO, yTo cpeau nauueHtoB ¢ BAC 6onee 50% crpaganu ot auabera
BTOPOrO THUNA M OXUPEHUsA. OTO MOATBEPKAAET THUIOTE3y O TOM, 4TO
KapAuoMeTabonnueckue 3a00JeBaHUS MOLYT HE TOJBKO YBEIUYMBATh PHUCK
MOTOHEHPOHHBIX 3a00JIeBaHUM, HO U CIOCOOCTBOBaTh MX Oo0Jiee arpecCUBHOMY
TEYEHHUIO.

5. 3akaouenue

Kapnunomerabonuueckue 3a00JieBaHMsI OKa3bIBAIOT 3HAYMTENIBHOE BIHMSHUE HA PHUCK
pPa3BUTHS MOTOHEUPOHHBIX 3a00JI€BaHUM, TaKUX Kak OOKOBOW amMHOTpOodUUYECKUN
CKJiepo3. OTH 3a00JeBaHUS MOTYT YCKOPATH pPa3BUTHE HEWPOIeTreHEePaTUBHBIX
MIPOIIECCOB 32 CUET MHOXKECTBA MEXAHM3MOB, BKJIIOYAsl BOCHAJIEHUE, OKUCIUTEIHHBIN
cTpecc W Merabonudeckue HapymieHus. J[imsg Oonee TOYHOTO TOHUMAHUS STHX
MPOIIECCOB  HEOOXOIWMBI  JOTIOJHUTENBHBIC WCCIICIOBAHUS, HAMpaBICHHbIE Ha
M3YYCHUE B3aWMOCBSI3ed MEXKIY KapJAHMOMETa0OJMYECKUMHU PACCTPOUCTBAMHU U
HeWpoIereHEPATUBHBIMU 3a00JIEBAHUSIMH.

Jlureparypa:
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Journal of Neurology, 260(7), 1536-1543.

2. Micheli, F., etal. (2015). "Metabolic syndrome and amyotrophic lateral sclerosis:
A review." Neurodegenerative Diseases, 15(5-6), 286-291.

3. Pasinelli, P., & Brown, R. H. (2006). "Molecular biology of amyotrophic lateral
sclerosis: Insights from genetics." Nature Reviews Neuroscience, 7(9), 710-723.
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

VIK-004

KUBEPBE3OIIACHOCTH U IIU®POBOM CYBEPEHUTET: 3AIIIUTA
HAIIMOHAJIBHbBIX UHTEPECOB

AraaxbikoBa AliceHeMm TaliMbIpaoBHA

[IpenonaBarenb, MexayHapoaJHOTO YHUBEpCUTETa HETH U raza UMEHHU STmibIreniu
KakaeBa

r. Amxaban TypkMeHucTaH

Pyciaanosa Jleina PyciianoBHa
Crynent, MexayHapoJHOro yHUBEpcuTeTa HeTH 1 raza uMeHu Armbirenau Kakaesa
r. Amxaban TypkMeHUCTaH

AnHarejauen Bena
Crynent, MexIyHapoJHOTO0 YHUBEpcUTeTa HepTH u raza uMenn SArmbirenau KakaeBa
r. Amxaban TypkMeHuCTaH

Tanrpei0epanes Mepren TanrpoioepaueBu4
Cryaent, MexxayHapoaHOro yHuBepcuTeTa He(Ty U ra3za umenu Armsirennu Kakaesa
r. Amxaban TypkMeHucTaH

BBenenue

B ycnoBusix cTpemMuTenbHOW NHUQPPOBHU3AIMU W POCTa KUOEPYrpo3, BOIMPOCHI
KrOepOe30nmacHOCTH M IU(GPOBOTO CYBEPEHHUTETA CTAHOBITCS HEOTHEMIIEMON YacCThIO
rocyaapcTBeHHOM moauTuku. [ludpoBoil CcyBepeHUTET MOApa3yMeBaET KOHTPOJIb
rocyaapcTBa HaJ CBoel HH(POPMAIIMOHHON HHPPACTPYKTYpOil, TAHHBIMUA U KPUTUUYECKU
BOXKHBIMU LIUGPOBLIMU TEXHOJIOTUSIMU. B TaHHOM cTaThe paccMaTpUBAIOTCS KITHOUEBBIC
acCIeKThl KuOepOe30macHOCTH U pojib LU(PPOBOTO CYBEpPEHUTETa B  3aIUTE
HallMOHAJIBHBIX WHTepecoB. [{ludpoBuzaius 3arparuBaeTt Bce chepbl KU3HHU, BKIIOUAS
SKOHOMUKY, 3/paBOOXpaHEHUE, 00pa3oBaHUWE M OOOPOHY. DTO JENAET TOCyAapCTBO
yS3BUMBIM K BHEIIHUM YIrpo3aM, TaKMM Kak KUOepIIMUOHaX, KuOepaTaku U
nH(pOpMaIlMOHHbIE BOWHBI. B CBsI3u ¢ 3TUM, obecniedeHrne 1UPppPoOBOro CyBepeHUTETA
CTAaHOBUTCSl MPUOPHUTETHOW 3amadeil s kaxkmou ctpanbl. L{udposoit cyBepenuter
MO3BOJISIET MHUHUMHU3UPOBATh PUCKHU, CBS3AHHBIE C 3aBUCHUMOCTBIO OT MHOCTPAHHBIX
TEXHOJIOTUN U TapaHTUPOBATH 3AITUTY KPUTUUECKUX JIAHHBIX.

u¢dposoii cyBepeHUTET: MOHATHE U 3HAYECHUE

[udpoBoit  cyBepeHUTET MpeACTaBIsieT CcOOOM  CIOCOOHOCTh  TOCYIapCTBa
KOHTPOJIMPOBATh CBOU ITU(POBBIE PECYPCHI, 00€CTIeUnBaTh 0€30MACHOCTh KPUTHUECKOU
nH(GOPMaMOHHON MHPACTPYKTYPHl U PETYIUPOBATh MOTOKU JaHHBIX BHYTPH M 3a
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npenenaMu  cTpaHbl. OCHOBHBIMM — HampaBJICHUSIMU IU(POBOr0 CyBEpEHUTETA
SABJISIFOTCSL:

o Pa3BuTHE COOCTBEHHBIX TEXHOJOTHI U TPOrPAMMHOTO OOECTICUCHUS;

o Jlokanuzauus JaHHBIX;

o 3amura KpUTHUYECKU BaXXHOW MHPPACTPYKTYPHI OT BHELIHUX yIPO3;

o ®opMupoBaHHE HOPMATUBHO-TIPaBOBOM 0a3bl B chepe KubepOEe30macHOCTH.

Oco0yto poib B IUPPOBOM CYBEPEHUTETE UTPACT TOCYIAPCTBEHHOE PETYIUPOBAHUE U
CTUMYJIMPOBAHUE pa3BUTHSA OTEYECTBEHHBIX TEXHOJIOTUH. ['ocynapcTea
pa3pabaThIBalOT MPOrpaMMbl MOJJACPKKHA HAIMOHAIBHBIX pa3pabOTYMKOB, CO3JAIOT
ONaronpusITHBIE YCIOBUS [JIsi POCTa HMHHOBAIMOHHBIX KOMMIAHUM U (HOopMHPYIOT
U(GPOBYIO 3KOCHUCTEMY, CIOCOOHYI0 KOHKYPHUPOBaTh C MHPOBBIMH JIHJEPAMHU.
Jlokanu3anusi AaHHBIX CTAHOBHUTCS HE IPOCTO TPEHAOM, a HEOOXOAUMOCTBIO IS
3aIUThl KOH(QUACHIIMATFHOU HH(OPMALIUY U TIEPCOHATBHBIX JAHHBIX TPaX/IaH.

KuiroueBrbie yrpo3nl ungpoBomMy cyBepeHUTETY
CoBpeMeHHbIE YTPO3bl BKIKOYAIOT:

. KI/I6€paTaKI/I Ha TOCYAapCTBCHHBIC U YaCTHBIC CUCTCMBI;

o Illnuonax u YTCUYKa JaHHBIX,

o BHemHue 3aBUCUMOCTH OT HMHOCTPAHHBIX III/I(l)pOBBIX pGHIGHI/If/'I;

. MaHI/IHYJBILII/ISI HH(l)OpMaHHGﬁ U BMCIIATCJIbCTBO B ITOJIUTHUYCCKHC ITPOLICCCHI.

KubepaTtaku MoOryt OBITh HamlpaBI€Hbl Ha SHEPreTUYECKYI0, TPAHCHOPTHYIO U
¢buHaHCOBYI0O HMHPPACTPYKTYpY, UYTO CIHOCOOHO TMPHUBECTH K  MAacCIITAOHBIM
MOCJIEACTBUSM MJi1 BCel cTpaHbl. [IoMHUMO MpsSMBIX aTak, CYHIECTBYET PUCK YTECUKH
JaHHBIX 4Yepe3 MporpaMMHOe oOecrieyeHue U 000pYyAOBaHHE HMHOCTPAHHOTO
npousBoAacTBa. [loaTOMy rocynapcrsa CTpeMSTCS MHUHMMHU3UPOBATh HCIIOJIb30BAHUE
WHOCTPAHHBIX PEIICHUN B KPUTUUECKHU BAXKHBIX chepax.

Mepsbl o o0ecneyeHUu 0 Kudepoe30nacHoCTy U HU(POBOro CyBepeHnTeTa

I[J'IH 3alllUThl HAIIMOHAJIBHBIX HHTCPCCOB IoCyAapCTBa MNPCAIIPHUHUMAIOT CIICAYIOIIUC
araru:

o Co3nanue HallMOHAJBHBIX IIEHTPOB KNOEpOE30MacHOCTH;

o BueapeHue TexHOJIOTHII HCKYCCTBEHHOTO MHTEIJIEKTA ISl OOHApYKEHUS yTrpo3;
« Pazpabotka u BHeapeHue oreduectBeHHOro 1O 1 anmapaTHbBIX pelIeHHI;

o IloaroroBka crnenuanuctoB B chepe nHOOPMAITMOHHON OE30MTaCHOCTH.

Ocoboe BHUMaHHE YAENSECTCS OOYyYEHUIO KaJpOB U TOBBIIIEHUIO YPOBHS HU(PPOBOI
rpaMoTHOCTH HaceneHus. (Co3malTcsl  CHIeNUATM3UPOBAHHBIE  00pa30BaTEIHHBIC
POrpaMMbl U KYpChI, HaIlpaBJICHHBIC Ha ITOATOTOBKY BBICOKOKBATH(HUITUPOBAHHBIX
CIICIIHAJIUCTOB B 00J1aCTH KHOEPOE30IacCHOCTH.
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FOCYIIapCTBa TAaK)KXC€ pPas3sBUBAIOT COOCTBCHHEIC OIICPAlIMOHHBIC CHCTEMBEI, 001ayHbBIC
HJ'I&T(l)OpMBI " CPCACTBA 3allIUThI I/IH(l)OpMaI_[I/II/I, 4TO IO3BOJICT CHU3UTH PUCKHU YTCUKHU
JaHHBIX W BHCIIHUX aTak.

Poab MEKAYHAPOAHOI'O COTPYAHHUIECTBA

MexayHapoaHOE COTPYAHUYECTBO B chepe KnOepOe30MacHOCTH UTPAET BAKHYIO POIh
B 3ammTe I(POBOro mpocTpancTBa. ['ocyaapcTBa co3aI0T abSHCH U MOIIHCHIBAIOT
COTJIAIlIEHUS] O COBMECTHOH O0OpnrbOe ¢ Kubepyrpo3amu, OOMEHHBAIOTCS OMBITOM H
TEXHOJIOTHSMHU.

OpnHako, HECMOTpPS Ha AKTHUBHOE COTPYJHUYECTBO, MHOTME CTPaHBbl CTPEMSTCS K
JOCTMKEHUIO LHU(PPOBOM HE3aBUCHUMOCTH, YTO II03BOJISIET H30€XKaTh BO3MOYKHBIX
CaHKUMH M OTpaHUYEHUIN B KPUTUYECKHME MOMEHTHI. Takum oOpa3om, OajaHC MEXTY
MEXIyHApOJHON Koolepanueil 1 pa3sBUTHEM HAIlMOHAIbHBIX IIU(PPOBBIX TEXHOJIOTHI
CTAaHOBUTCS Ba)KHEHMIIEW 3amaueill Ay oOecreyeHus] YCTOMYMBOCTH TOCYJapcTBa B
un(dpoBoil Fm0XeE.

3akiIroueHue

Kubepbe3onacHocTh ¥ IU(PPOBOM CYBEPEHUTET SBIISIIOTCS BAXKHBIMH COCTaBIISTFOIIAMHU
HaIIMOHAJIBHOM 0€30MacHOCTH. B yCIIOBHSAX HapacTalOIIMX yIPo3 roCy1apCTBa JOIKHBI
YKPEIUIATh CBOM HHU(POBBIC MO3UIIUH, pa3padaThiBaTh COOCTBEHHBIC TEXHOJOTHH H
AKTUBHO Yy4YacTBOBAaTh B MEXJIYHApOJHBIX HHUIIMATUBAX MO OOECIEUYEHUIO
K1OepOe30MacHOCTH. ITO MO3BOJIUT HE TOJIKO 3aIIUTUTh HAIMOHAJIbHBIE HHTEPECHI, HO
1 00eCneunTh CTa0UIbHOE Pa3BUTHE ITU(PPOBOM SKOHOMHUKH U OOIIIECTBA B IICJIIOM.

Takum o00pa3oMm, UUPPOBON CYBEPEHHUTET CTAHOBUTCS HEOTHEMIIEMOM YaCThIO
roCyJapCTBEHHOM CTpaTeruu, o0ecrneynBas 0€30MacHOCTh U YCTOMUMBOCTh CTPAHBI B
riobanbHOM  IMGpPOBOM  TpocTpaHcTBe. [ocymapcTBa  MOJDKHBI — MPOJIOJDKATH
WHBECTUPOBATh B WHHOBAIIMHU, CO3/1aBaTh OJATrONpPHUSATHBIC YCJIOBHS [JISi Pa3BUTHUS
1udpoBoil  MHPPACTPYKTYpHl M aKTUBHO COTPYAHUYATH C MEXKIYHAPOJIHBIMU
napTHepamu Jijist GopMUpPOBaHUS OE30MACHOTO U CTAOMIIHLHOTO IIU(POBOTO MUpA.

Jlureparypa
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KHUBEPBE3OITACHOCTD B OBJIAYHBIX BBIYMCJIEHUAX: PUCKHA U
PEHIEHUA

AnHaeBa Aisap PaxkanoBHa

[IpenonaBatenb, Mex1yHapoIHOTO YHUBEpPCUTETA HEPTHU U raza UMEHH SAruisirenin
Kaxkaea

r. Amxaban TypkmeHucTaHn

l'aiireicui30Ba Adagan
Crynent, MexayHapogHoro yHuBepcuTeTa HeTu 1 ra3za umenu Armbirenan Kakaesa
r. Amxaban TypkMeHucTaH

I'yp6anos [loBier
Crynent, MexayHapogHoro yHUBepcuTeTa HeTu 1 raza umenu Armsirenau Kakaesa
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1. BBegenue

OO0tauHble BBIYKMCIIEHUS MPEICTaBISIOT co00il Moaenb npenocrasienus [T-pecypcos
yepe3 VHTepHeT, BKJIIOYAsl CepBEphl, XpaHWIMILA JaHHBIX, Oa3bl JaHHBIX, CETU U
nporpaMMHoOe oOecriedeHre. JTa MOZENb 3HAYUTENIbHO TMOBBICHJIA T'MOKOCTB,
MacITabupyeMOCTh U SKOHOMHUYECKYIO 2(h(PEeKTUBHOCTH B OM3HEC-TIpolieccax. Tem He
MEHee, C POCTOM HCHOJIb30BaHUSl 00JIAYHBIX TEXHOJIOTMH BO3PACTaeT U PUCK YTEUEK
JaHHBIX, aTaK U APYTUX yrpo3 0€30MacHOCTH.

Cornacno otuery IDC, 6onee 90% opraHuzanuii B MUPE HMCHOJB3YIOT OOJIauHbIE
TEXHOJOTHH, YTO TMOJAYEPKUBACT HEOOXOIMMOCTh BHHMMATEIBHOTO TOAXOAa K
oOecrieyeHn0 O€30MaCHOCTH JIaHHBIX W CEpPBUCOB B ATHX cpeaax. Hapsmy c
NpPEUMYIIECTBAMM, TAKUMHU KaK CHIJKEHUE 3aTpaT M yJIy4dlleHHE JOCTYIMHOCTH
CEpBHUCOB, OO0JIayHblE BBIUMCICHUS COMNPSKEHBl C OMNPEICICHHBIMH yTrpo3amMu
0€3011acHOCTH, KOTOPbIE TPEOYIOT MOCTOSIHHOIO BHUMAHUS U pa3pabOTKH KOMITJIEKCHBIX
PELICHUMN.

2. OcHOBHBIE PUCKH 0€30MACHOCTH B 00JIaYHBIX BHIYMCJIEHUSIX

OO6rauHble BBIYUCIICHHS UMEIOT Psifl CIIeNU(PUIECKUX PUCKOB, KOTOPBhIE HEOOXOIUMO
YYHTHIBATh MMPHU pa3pabOTKe cTpaTeruii 0e30MacHOCTH:
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YA3BUMOCTH JaHHBIX. YTEUYKa WM NOTEPs JaHHBIX MOXKET MPOU3OWTH W3-32
HEMpPAaBWJIbHOM HACTPOMKH 00JauHONl MHPPACTPYKTYpPHl WM HEJAOYETOB B
MOJIMTUKE 0€30MacHOCTH MpoBaijepa. Xakepbl MOTYT BOCIHOJIb30BaTHCS STUMHU
YA3BUMOCTSIMHU JUII HECAHKIMOHMPOBAHHOI'O JIOCTyNa K JAHHBIM, YTO MOKET
IIPUBECTH K UX yTPATE W MOBPEKICHHUIO.

Hapymennss xkoHpuaeHuuaabHocTu. B oOnake naHHbIE 4acTO XpaHATCS B
HECTPYKTYPUPOBAHHOM BHJI€ U MOTYT OBITh JOCTYIHBI CTOPOHHUM JIMLIaM. JTO
co31a€T PUCKU I KOH(PUACHIIMAIBHOCTH, OCOOCHHO €ClId pedyb HJAET O
NEPCOHANIBHBIX JIAHHBIX, PErYJIUPYEeMbIX 3akoHaMH, TakuMu kKak GDPR (O61mumii
peryiaMeHt 1o 3amnuTe nanubix EC).

Atakn Ha API. Ilporpammusie uHTepdeiicel mpunoxenuit (API) urpator
KITFOUEBYIO POJIb B 00JITAYHBIX BBIUUCIECHUSX, OJJHAKO OHU MOTYT CTaTh MUIIICHBIO
JUTsl KUOepIpecTyHUKOB. ATaku depe3 ys3Bumoctu B APl MoryT mpuBectu K
HECAHKIIMOHUPOBAHHOMY JOCTYIY K TAaHHBIM WM PECYPCAM.
MHoro3agayHoctb U mpodJieMbl ¢ u3ouasAuueil. Buptyanuzamus B oOmake
MO3BOJISIET OAHUM (PU3UYECKUM CEPBEPOM OOCITYX UBATh HECKOIBKO KIMEHTOB,
YTO CO3/1a€T PUCKHU YTEUEK JAHHBIX MEXKIY IOJIb30BATEJSIMU (TaKk Ha3blBaeMas
«mpo0IJIeMa MHOT033a4HOCTI ).

HNHucaiinepckue yrpo3bl. Yrpo3a co CTOPOHBI COTPYAHUKOB, UMEIOIINX JOCTYII K
KPUTUYECKH BAXKHBIM JAaHHBIM U CEpBUCAM, OCTA€TCs 3HAYNUTENBbHOU. [laxe ecin
COTPYJIHUKHU J100POCOBECTHBI, YEIOBEUECKUM (HaKTOpP, OLIMOKU UM HEJOCTATKU
B YIIPABJICHUH TOCTYIIOM MOTYT CTaTh IPUYMHON YTE€UEK TAHHBIX.

3. Peienusi 1 MeTOABI 3AIIUTHI

I[J'IH MHWHHUMMHU3AIIUKM PHUCKOB MW IOBBIIICHUA YPOBHA 0E€30IMaCHOCTH B OO0JAaYHBIX
BBIYHCJIICHUAX MOKHO IIPUMCHATH PA3JIMYHBIC TCXHOJIOTHHU U ITOAXOObI:

IMudpoBanne nanubix. [lludpoBanue gBISETCS OCHOBHBIM METOJOM 3allIUThI
JAHHBIX KaK B MIPOIIeCCe Mepeiadu, TaK U MPY XpaHEHUH B 001aKe. DTO MO3BOJISET
obecneunTh KOHPUACHIIMATBHOCTD 1K€ B ClIydae YTEUKU JAHHBIX, OCKOJIBKY
OHM OYJIyT HEJOCTYMHBI 0€3 KiTtoua mu(poBaHusi.

Muorogakropuas ayrenrupukauus (MFA). [Ina npenorBpaunieHus
HECAHKIIMOHUPOBAHHOTO JOCTyTIa PEKOMEHYETCS UCIOJIb30BaTh
MHOT0(aKTOPHYIO ayTeHTU(UKAIIUIO, KOTOpask BKJIFOYAET JBa UK 00Jiee METO1a
MOATBEPKACHUS JIMYHOCTHU, TaKUX Kak Mapoyib, SMS-koq u OHMOMETpUYeCcKue
JAHHBIE.

MeHe:KMEHT J0CTYyNa W KOHTPOJb mnpuBuMjeruii. Opranv3anuul JOJKHbBI
BHEAPATH CTPOTUE IOJUTUKHU YIPABICHUS HOCTYIIOM, OTPAHUYMBAsl JOCTYI K
JAHHBIM TOJILKO TE€M TIOJIb30BATEISIM, KOTOPBHIM O3TO HEOOXOAMMO s
BBITIOJIHEHUS padounx 3a1a4. [ [puMeHeHne npuHIuna HAMMEHBIITNX TPUBHIICTUN
CHIKAET PUCKU HECAaHKIIMOHUPOBAHHOIO I0CTYTIA.
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o CooTBeTcTBHE HOPMATUBHBLIM TpeGoBaHusiM. Opra"nuzaiuu, padoTarolre C
0oOJTaYHBIMA CEPBHCAMHM, JOJDKHBI COOJIONATh MEXIYHAPOJHBIE CTaHIAAPThHI
6e3onacHoctH, Takue kak [SO 27001, SOC 2, a Takxke coOmoaaTh TpeOOBaHUS
pETHOHAIBHBIX HOPMATUBHBIX aKTOB, Takux Kak GDPR, utoObl 0OecneunThb
COOTBETCTBHE TPEOOBAHUSIM 10 3AITUTE TaHHBIX.

o Pe3epBHOe KOMMpPOBaHHE W BOCCTAHOBJEHHE NAaHHBIX. BaxHOo perymsapHo
CO3/1aBaTh PE3E€PBHBIC KOMUU JAHHBIX, YTOOBI B CIy4ae aTaku WU COOSI CUCTEMBI
MOHO OBIJI0 OBICTPO BOCCTAaHOBUTH Pa0OTY CEPBUCOB.

o« Monutopunr wu ymnpasJjenue yrpodamu (SIEM). Baenpenue cucrem
MoHuTopuHra Oe3omacHoctu (SIEM — Security Information and Event
Management) mo03BOJISIET OTCJICKHBATh AHOMAJIbHYIO AKTUBHOCTH M OBICTPO
pearupoBaTh Ha yIpo3bl B peaIbHOM BPEMEHHU.

4. byayuiue TeHJAeHIIUU U MHHOBAIIUM

C pa3BUTHEM TEXHOJOTMM OE€30MACHOCTH MOSBISIIOTCS HOBBIE PEIICHUS, KOTOPbIE
MOMOT'YT YCOBEPIICHCTBOBATh 3alIUTY JAHHBIX B O0JIAKE:

o MHUckyccrBeHnblid uHTe/UIeKT (MU) u  MmammHHoe o00ydenue (MJI).
Ucnons3oBanue M1 u MJI nist ananuza Tpaduka v moBeieHHs MoJib30BaTenen
IIOMOTA€T B PEATbHOM BPEMEHU BBISBIISITh aHOMAIUU U IOTEHIUAIBHBIE YTPO3BI.
OTH TEXHOJOTUM MOTYT 3HAYUTEJIBHO MOBBICUTH 3(PHEKTUBHOCTH MOHUTOPUHTA
Y YIIPaBJIEHUS PUCKAMMU.

o baokueiin-texHosorum. biokueitH MOXeT ObITh UCIIOJIB30BAH IS yIIYUIIICHUS
IPO3PAYHOCTH U IIEJIOCTHOCTH JJAHHBIX B 001ake. OH rapaHTUPYyeT HEM3MEHHOCTh
3amuceil M TMO3BOJIAET OTCICKHUBATh BCE M3MEHEHHS JaHHBIX, YTO OCOOCHHO
MoJIe3HO JuIsi oOecriedeHus 0e30macHOCTH  (DUMHAHCOBBIX TPAH3AKIUUA U
KPUTHUYECKU BAXKHBIX CUCTEM.

o KgBanToBbI€ BbIYHCICHHS. XOTsS KBAHTOBBIE KOMIIBIOTEPHI NTOKA HAXOIATCS Ha
cTaauu pa3paboTKH, B OyJylieM OHM MOTYT MPUBECTH K CO3JaHHUIO OoJiee
CJIO’KHBIX aJITOPUTMOB 3AIUTHI IAHHBIX, YTO MOBLICUT YPOBEHb 0€30MTaCHOCTH B
00JIaYHBIX CepBHCAX.

5. 3akaouenue

KubepOezonacHocTh B OOJAYHBIX BBIUMCICHUAX UIPaeT KIIOUEBYIO pOJib B
oOecIieueHnH 3allUThl TaHHBIX U PECYPCOB, KOTOPHIE CTAHOBSIITCS JOCTYITHBIMHA 4Yepe3
oOJlauHbIe CEepBUCHL. B yCIOBHSAX TOCTOSHHOTO POCTa OOBEMOB JAHHBIX, a TaKKe
YBEJIMYCHHS YHCIIA MTOJIh30BaTeIeH U YCTPONCTB, UCITONB3YIONTUX O0JIavYHbIC PEIICHHMS,
yrpo3bl 0€30MacHOCTH CTAaHOBSTCS Bce OoJjiee M3OMIPEHHBIMU M Pa3HOOOPa3HBIMH.
HecMoTps Ha MHOTOYHMCIICHHBIC MEphI 3allUThl, TaKWe Kak IMHQpPOBaHUE,
MHOTO(aKTOpHAS ayTeHTU(DHUKAIIMS M YIIPaBJIEHUE TOCTYIIOM, TPOOIEMbI 0€30TTaCHOCTH
B 00J1aKe MPOAOKAIOT OCTABATHCS AKTyaTbHBIMH.

KitoueBbiMu puCKamMu B OOJQYHBIX BBIYUCICHUSX SIBISIIOTCA YS3BUMOCTH JIaHHBIX,
ataku Ha API, mpoGnembl ¢ M30MsIIMEN JaHHBIX MEXIY TMOJIb30BATEISIMHU, a TAKKe

MHCAUJEPCKUE yIpO3bl.
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Y4uThIBasg, 4TO JAHHBIE YAaCTO MEpPEAalOTCs M XPaHATCS Ha CTOPOHHUX CepBepax,
OpraHmM3alusM HeOOXOAMMO BHHMATENbHO BHIOMpaTh OONAYHBIX MPOBANIECPOB,
NPOBEPATh HMX COOTBETCTBHUE MEXKIYHApPOJIHBIM CTaHAapTaM M o0ecrneuynBaTh
BBINIOJIHEHHE PEKOMEHIALUH 110 3aIIUTE JaHHBIX.

CoBpeMeHHbIE pelleHus Ui MOBBIIICHUsT 0€30MacHOCTH, TaKhe KaK MCIOJIb30BaHUE
mU(pPOBAHUS JIaHHBIX, PE3EPBHOE KOMHMPOBAHWE, CUCTEMbl MOHUTOPUHIA YIpo3 M
cOOJI0/ICHNEe HOPMATUBHBIX TpeOOBaHUW, MOTYT 3HAYUTEIBHO CHU3HUTH PHCKH,
CBA3aHHBIE C OJKCIUTyaTalue oO0madHbix TexHonorud. OpHako 3TO TpedyeT OT
OpraHu3alii 3HAYUTENbHBIX YCUIIUMA TI0 BHEPEHUIO U PETYISIPHOMY OOHOBJICHUIO 3TUX
penieHuit, a Takxe GopMUpOBaHMS KOMIUIEKCHOM cTpaTteruu 0e3onacHocTu. [Ipu aTom
BOKHO YYHMTHIBATh, YTO TEXHOJIOTMH OOJAYHBIX BBIYUCICHUN CTPEMUTEIHHO
Pa3BUBAIOTCS, U KK HOBBIM IIAr B Pa3BUTUU MOXKET OTKPHIBAThH HOBBIE YIPO3bI, C
KOTOPBIMU HEOOXOJIUMO OTIEPATUBHO CIIPABJISITHCSI.

[lepcniekTuBBl pa3BUTHS KHOEpOE30MaCHOCTH B OOJAYHBIX BBIYMCICHUSX BKIIOYAIOT
UCIIOJIb30BAaHWE HWCKYCCTBEHHOIO HHTEIUIGKTa W MAIMHHOTO OOyYeHHs s
MIPOTHO3UPOBAHUS W BBISBICHUS YIrpo3 B PEAJIbHOM BPEMEHH. OTH TEXHOJOTHUH
3HAUUTETFHO TIOBBICAT TOYHOCTh U 3((PEKTUBHOCTH OOHApPYKEHHUS aHOMAIMM B
MOBEJICHUU T0JIb30BaTeNel U TpaduKe, a TAKKE YCKOPAT PEaKIMI0 Ha BO3MOYKHBIC
WHIHUJICHTBL. B nomoiiHeHHE K 3TOMy, OJIOKYEHH M KBAHTOBBIC BBIYMCICHUSI MOTYT
OTKPBITh HOBBIE TOPU3OHTHI JJIsi 3alllUThl JAHHBIX, oOecreunBas Oo0jiee BBICOKUIA
YpPOBEHb  NPO3PAvyHOCTH,  OE30MaCHOCTM M 3aluThl  MHQOpMamUM  OT
HECAHKIIMOHUPOBAHHBIX U3MEHEHU.

bynyiee o00iauHbIX BBIUMCIACHUNW W MX O€30MACHOCTH HAIpSMYIO CBSI3aHO C
MOCTOSIHHBIM Pa3BUTHUEM TEXHOJIOTHM U MOJXOJO0B K 3aluTe JaHHBIX. OpraHu3aiuu,
CTpEMSIIIHECs MAaKCUMaJIbHO d(PPEKTUBHO UCTIOIB30BATh O0Ia4YHbIE CEPBUCHI, TOKHbI
HE TOJIbKO BHEIPSATH COBPEMEHHBIC pelIeHUs M0 O€30MacHOCTH, HO U CIEAUTH 3a
MOCJIETHUMU TEHACHITUSMU B 00JIACTH TEXHOJIOTHI U 3aKOHOJaTeabcTBa. OKumaercs,
9TO OOJaYHBIE TEXHOJOTHMH ¥ O€30MacHOCTh OyAyT MpOAOKATh pPa3BHBATHCS
CHHEPTEeTUYECKH, Cco37aBas Oojiee 3aIlWINCHHBIE W HaJae)KHbIC WHOOPMAIMOHHBIS
UHDPACTPYKTYPHI, KOTOPHIE CMOTYT CIIPABJISITHCSI C HOBBIMU YTPO3aMU U BHI30BAMHU.

Takum oOpaszom, 11 oOecrieueHUs HAJAEKHOW 3allUThl B 0OJIAYHBIX BBIUUCIICHHSX
HEOOXOJIUM KOMIUICKCHBIA TIOJXOJ, BKJIIOUAIOIIUN HCIOJIb30BAHHE IEPEIOBBIX
TEXHOJIOTUM, CJEAOBAaHHUE JYy4YIIMM TMpakTUKaM O€30ImacHOCTH U COOJIIoJAeHUE
HOPMAaTHUBHBIX CTaHAApTOB. B ycioBusax 1mudpoBoit TpaHchopmaiy, KoTopas
OXBaThIBACT BCE C(Pephl MEATEIBPHOCTH, O€30IIaCHOCTh TaHHBIX B 00JIaKe SIBIISICTCS HE
MPOCTO BOIPOCOM TEXHUYECKUX PEHICHUH, HO MW CTPATETHYECKHM DIIEMEHTOM
JIOJITOCPOYHOTO ycTexa 0001 opraHu3aIum.
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KAMBO/KUHCKHUE PHIBAKA MOMMAJIN IIECTh BEBIMAPAIOIIUX
I'NM'AHTCKHUX COMOB MEHBILIE YEM 3A HEJAEJIIO

JAmutpuit OpJios

KaHIUIAT OMOJIOTUYECKHUX HAYK, TOIEHT Kadeaphl 3KOJIOTUH U OXPaHbI OKPYKArOIIei
cpenbl, Cankt-IlerepOyprckuii rocygapcTBEHHbIM YHUBEPCUTET.

AnHoraumsi: Henapuuit cnydait B Kam0Oomxke, korma peibakyd MOWMalId IIECTh
TUTAaHTCKUX COMOB, SIBJISICTCS Ba)XKHBIM COOBITHEM B O0JacCTH COXPAHEHHUS BOJHBIX
AKOCHCTEM. DTH PHIOBI IPUHAJJICKAT K BHIaM, HAXOIAIIUMCS Ha TPaHU UCUYE3HOBEHHS,
Y UX JIOBJIS BBI3BIBAET OMACEHUS CPEAY SKOJIOTOB U IPUPOJOOXPAHHBIX Opranu3anuii. B
CTaThb€ PACCMATPUBAIOTCS BO3MOXKHBIE MPUYMHBI TAKOTO PE3KOr0 YBEIWYEHHS YUCIA
MOMMAaHHBIX COMOB, a TAK)KE aHATU3UPYETCS BIMSHUE YEJIOBEUECKOM JIESITEIbHOCTH Ha
BKOCUCTEMY peKU MEKOHT, KOTOpas ABJISAECTCA TOMOM ISl TUX PEIKUX CYIIECTB.

1. BBeaenue

['uranTckuii com, M3BECTHBIN CBOMM HEOOBIYalHBIM Pa3MEPOM U PEIKOCTHIO, SBISETCS
CHMBOJIOM BOJHBIX 3KocucTeM FOro-Boctounol A3uu, B YaCTHOCTH, peKM MEKOHT. DTr
PBIOBI MOTYT JOCTUIaTh JJIMHBI 10 3 MEeTpoB U Beca cBbilie 300 kunorpamm. OIHaKO 32
MOCIEAHUE JIECATWIETHS] YHUCICHHOCTh THUIAaHTCKUX COMOB COKpaTWjach M3-3a
MHOTOYHUCJIEHHBIX (DAKTOPOB, TAKUX KAK YPE3MEPHBIN JIOB, 3arpSI3HEHUE BOJIOEMOB U
yTpara cpenbl oouranus. KamOomxkuiickue ppiOaku, NOMMAaBIIME MIECTh TAKUX 0cOOer
MEHEE YEM 3a HEJIEIII0, OKA3aJIMCh B LIEHTPE BHUMAHUs DKOJIOTOB U YUCHBIX.

2. Kam0oxkuiickue ppl0aKku U X yJI0B

Henapuuii ciry4daii ¢ 1oBJeH 11€CTH TUTAHTCKUX COMOB OBLJT 3apETUCTPUPOBAH B PETHOHE
peku MekoHr, koTopas mpoxoauT dyepe3 KamMOomky u sSBIs€TCS BaKHEMIIEH BOIHOMN
apTepuei JJ1s Bcero peruoHa. Pribaku yTBEpK1at0T, YTO COMBI ObLIIM MOMMAaHKI B BOJAX,
paHee CUYMTABLIMXCA MEHEE NPOAYKTMBHBIMHU. BoOIpoc O IpuyYMHAX TakoW yJaudu
pPHIOOJIOBOB B COYETAHHHM C OTCYTCTBHEM 3HAYUTENIBbHBIX YCHUJIUH CO CTOPOHBI
MIPUPOJOOXPAHHBIX OPTaHU3AIIUN BBI3BIBAET 0OECIIOKOCHHOCTD Y IKOJIOTOB, MIOCKOJIBKY
3TO MOXET CBUJIETEILCTBOBATH O BO3MOYKHBIX U3MEHEHUSAX B MOMYJISIIIANA U IKOCUCTEME.

3. le’I‘II/IHLI H MoCJ1eACTBUA MAaCCOBOI'0 BblJIOBaA

HecmoTps Ha peIKOCTh THTAHTCKHUX COMOB, KaMOODKHICKHIE PHIOAKH YTBEPKIAIOT, UYTO
JIOBJIL CcTajla BO3MOXKHOM Onaronapsi yaydlIeHHIO YCJIOBUH pPBIOOJIOBCTBA, BKIIIOYAs
BO3POCILIEE UCTIOJIB30BAHUE CIIEIIUATU3UPOBAHHBIX CETEW U MPUMAHOK.
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OpnHako, HECMOTPST Ha TEXHOJOTMYECKUHM IIPOrPECC, IKCIEPThI IPEAYIPEKIAIOT, YTO
TaKH€ MAacCCOBBIE BBUIOBHI MOTYT HAHECTH HEMONPABUMBIN YIIEpO MOMYJSALUU 3TOTO
peaKoro Bua.

OpnauM U3 HaKTOPOB, KOTOPBIE MOTYT BIIMATH HA YBEIMUEHHUE YK CIIA TOMAaHHBIX COMOB,
ABJIIETCS. U3MEHEHHUE SKOCUCTEMBI peKU MEKOHT, BBI3BAHHOE CTPOUTENHCTBOM IIJIOTUH
U W3MEHEHHUEM BOJHOTO MOTOKAa. DTO MOXKET NPUBECTU K MEPEMEILEHUIO PbI0 U3 UX
IPUBBIYHBIX MECTOOOUTAHUIN B OOJI€€ OTKPBHITHIE PallOHBI PEKH, TJI€ OHU CTAHOBSITCS
OoJiee JOCTYIHBIMU JUIsl PHIOOJTIOBOB.

4. JKoJI0rHYeCKas yrpo3a U 32U THbIE MepPbI

HecMoTpss Ha yBennuyeHWE YJIOBa, JKOJIOTHM YTBEPXKIOAIOT, 4YTO IIOCTOSIHHBIM H
HEKOHTPOJIMPYEMBIM BBIJIOB TMFAHTCKUX COMOB MOXKET MPHUBECTH K €Ule OOJbIIEMY
COKpAILICHUIO UX YHMCIECHHOCTH. B pe3ynbTaTe 3TOro BUJ MOMKET OKAa3aTbCA HA TPaHU
IIOJIHOTO MCYE3HOBEHHUs. B 0oTBET Ha 3Ty yrpo3y HpUPOLOOXpPaHHBIC OPraHU3aALUU
YCUJIUBAIOT MEPHI 110 3aLUTE U COXPAHEHUIO PEIKUX BUJOB PbIO, BKIIFOUASi TUTAHTCKOTO
coma. B Kam0Oomxe yxe mpeAnpUHSTH Aard N0 BBEICHUIO OTPAaHUYEHUIN Ha JIOBIIIO
TUTaHTCKUX COMOB, a TAaK)K€ IUIAHUPYIOTCS IPOTPaMMbl II0 BOCCTAaHOBJIEHUIO HX
MIOIYJISLUH.

5. 3akaouenue

VY70B 1I€CTH TUTAaHTCKUX COMOB KaMOO)KUICKUMU phIOaKaMH MEHEE YeM 3a HECINI0
CTaJdl TPEBOXHBIM CHUTHAJIOM [IJII JKOJIOTOB M MPHUPOJOOXPAHHBIX OpraHU3alUi.
[Ipupoansie pecypcbl peku MeKOHT MpOoAOSIKAIOT MOJBEPraThCs yrpo3aM CO CTOPOHBI
YeJIOBEUYECKOU JIESITEIIBHOCTH, YTO TPEOYyEeT aKTUBHBIX MEpP IO 3alUTE SKOCUCTEMBI U
COXPAHEHUIO PEAKUX BUIOB pbl0. BaxkHEHIITUM 11aroM B 3TOM HANPABJICHUU SIBISETCS
CO3/JaHHE YCTOMYMBBIX TIPOrpaMM IO OXpPaHE U BOCCTAHOBJICHUIO MOMYJISIIUU
TUTAaHTCKOT'O COMA.
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Opasmyxammenon Cajbix
Cryaent, MexayHapoaHoro ynusepcurera HepTu 1 raza uMenu Armsirenan Kakaesa
r. Amxaban TypkMeHucTaHn

BBenenue B mpoMBINIIIEHHOCTH YacTo TpeOyeTcsl OXJaXJACHHE U TIOCIeayIoas
BBIFPY3Ka  Pa3JIMYHbIX  MATEpPUAIIOB U3  TEXHOJIOTMYECKOTO  O0OpYJO0BaHUS.
OddexTuBHas BBITPY3Ka UIPACT KIIOUEBYIO POJIb B OOECIEUEHUM HEMPEPHIBHOCTH
MIPOU3BOJICTBEHHOT'O MPOIIECCa, CHUYKEHUH TTOTEPh U MOBBIIIICHUU KAYECTBA TPOTYKIIUH.
B nmaHHOW cTaThe paccMaTpUBAIOTCS OCHOBHBIE METOJIbl BBITPY3KH OXJIAXKIAE€MbIX
MOAXO/SIIET0 Cocoda B 3aBUCUMOCTH OT 0COOCHHOCTEN TPOU3BOCTBA.

1. Kunaccupukanusi cnoco00B BbITPY3KM MeTOObl BBITPY3KH OXJIAXIAEMBbIX
MaTepHaloB MOXHO YCJIOBHO pa3enuTs Ha: 1.1. MexaHnueckue MeTobl:

o BuOpannoHHbie CHCTEMBI;

o [lIHEKOBbIE TPAHCIOPTEPHI;

o JleHTOYHBIE TPAHCTIOPTEPHI;

o CxkpeOKkoBbIE KOHBEUEPHI,

o PoTopHble pa3rpy3ouHsie ycTpoicTBa. 1.2. I'paBUTaAIIMOHHBIE METO/IBL:

o Camopasrpy3ska noj I€MCTBUEM CHUIIbI TSKECTH;

o HaxnoHHBIE TOBEPXHOCTH;

o ['paBuTarmoHHbie OyHKEpHI ¢ peryiaupyeMbiM BoilTyckoM. 1.3. [THeBMaTHueckue
METOJBI:
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« Bakyymnas BbeITpy3Ka;

o IIpoxyBka cxaTbIM BO3LYXOM;

o IIneBMaTnyeckue TpaHCHOPTHBIE CUCTEMBI. 1.4. 'napaBardecKue METOIbI:
o IIpombiBKa BOOOM;

o lcrnonwp3oBaHue KUIAKUX CPe LI TPAHCIIOPTUPOBKH;

o T'mapopasrpyska ¢ HCHIOJIB30BAHUEM CIELIUAIBHBIX HACOCOB.

2. Mexannyeckue cnoco0bl BBITPY3KM MeXaHUYeCKHEe METOIbl  LIUPOKO
NPUMEHSIOTCS B PA3JIMYHBIX OTPACIISIX MPOMBIIUICHHOCTH 0J1aroaps ux HaJIeXXHOCTH U
MIPOCTOTE IKCIUTyaTalUH.

o Bubpayuonusie cucmemsbl — TPUMEHSIIOTCS JJI BBITPY3KH CBHITyYUX U BA3KUX
MarepuanoB. Bubparuu crnocoOCTBYIOT PaBHOMEPHOMY BBIXOAY MaTepHaa,
npenoTBpaiias ero 3aBucanue. OHU YacTO UCMONB3YIOTCA B METAJUTYPTUYECKON
¥ XUMUYECKOU MTPOMBIIIJICHHOCTH.

o lllnexosvie mpancnopmepvl — 3G HEKTUBHBI TSI BRITPY3KH MOPOITKOOOPA3HBIX
U TpaHyJIMPOBaHHBIX MaTepuanoB. IlIHekH MOTYT WMETh pa3IUYIHYIO
KOH(UTYPAIHIO B 3aBUCUMOCTH OT CBOMCTB MaTepHuaia.

o Jlenmounvie mpancnopmepvl — WUCTOIB3YIOTCS ISl TIEPEMEIICHUs OOIBIINX
00BEMOB MaTepuaia Ha 3HAYUTEIbHBIE paccTOsTHUSA. OHU yI0OHBI 17151 pabOTHI ¢
OXJIQKICHHBIMU MaTepHalaMH CpeaHel GpakIny.

o Ckpebrosvle KOHBeliepbl — TPUMEHSIOTCS ISl BRITPY3KH JIMITKAX WA BIAKHBIX
MaTepHuasioB, IPEAOTBpaIas UX HaJMIIaHue Ha pabovyre TTOBEPXHOCTH.

o Pomopuvie pazepysounvie ycmpoiicmeéa — 00ECHEUYHBAIOT HENPEPHIBHYIO
BBITPY3KY MAaTepuajioB, OCOOCHHO B CHCTEMax C 3aMKHYTBIM IUKJIOM
OXJIAXKICHUS.

3. I'paBUTAllHOHHbIE METOAbI BBITPY3KHM ['paBUTAIMOHHBIC CIOCOOBI SBIISIIOTCS
CaMbIMU MPOCTHIMU U SKOHOMUYHBIMHU.

o Camopaszepyska — TIpUMeHsAETCsl B OyHKepax U CHJIOCaX, KOTJa OXJIaXICHHbIH
MaTepuaj MPOCTO BBICHITIACTCS MO/ JCHCTBHEM CUJIBI TSKECTH.

« Haxnounvie nosepxnocmu — MO3BOJISIOT NIEPEMEIIATh MaTEPUAIIbI K BBIXOJIHOMY
OTBEPCTHIO 3a CUET HAKJIOHA 000pYyI0BaHUSI.

o [Ipasumayuonuvie OyHKepbl ¢ peyiupyemviM 6bInyCKOM — WUCIIONb3YIOTCS IS
JO3UPOBAHHONW TOJA4YM OXJAXKIEHHOTO0 MaTepuaia, 4YTO CHI)KAeT PHUCK
o0pa3oBaHus MPOOOK.

4. IlneBMaTn4yeckue cnoco0bl BBITPY3KH [lHeBMaTHUecKME METOABI OCOOEHHO
3¢ (GEKTUBHBI AJIS1 BRITPY3KH JIETKUX U CHITy4YUX MaTepUasoB.

o Bakyymmnas eviepy3xka — MO3BOJISIET TPAHCIIOPTUPOBATH MAaTEPHAIBI HA OOJIBIIIHE
paccTostHUS TI0 TPYOOIIPOBOIaM, COXpaHssi UX CBOMCTBA.

o Ilpooyska cocamvim  8030yxoM — YCKOpSIET TPOLECC BBITPY3KH H
MpeaOTBpAIAEeT 3aJIUIIAaHUE MaTepuara.

o [Inesmamuueckue mpancnopmmsie cucmemvl — UCIIOIb3YIOTCS IS BBITPY3KU U

MEPEMCIICHUA ITOPOIIKOB U I'PaHyJl C MUHUMAJIbHBIMHU ITOTCPSAMMU.
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5. N'mapaBauyveckue MeToJbl BBIIPY3KH ['HapaBaudeckue CrocoObl MOAXOAAT IS
BBITPY3KHU BSI3KUX M JIMITKUX MAaTEPUAJIOB.

o Ilpomwiska 6000t — obecrieunBaeT 3(PGEKTHBHOEC YyAAJIEHWE OCTATKOB
MaTepHana.

o JKuokue cpedvi — MOTYT UCIIOJIb30BAThCS ISl TPAHCIIOPTUPOBKU MaTEPHAIIOB B
KUJTKOU (aze.

o Tudpopasepyska ¢ uUCnoib308aHuem HACOCO8 — TIPUMEHSCTCS IS BBITPY3KH
TSDKEIBIX W a0pa3MBHBIX MAaTEepUajoB, TPEOYIONIUX JOMOTHUTCIIBHBIX YCHIIAN
MIPU TPAHCIIOPTHPOBKE.

6. Kpurepunu BbIOOpa MeTOona BbIrpy3km I[Ipu BbeIOOpe cmocoba BBITPY3KH
OXJIAKIAEMbIX MATEPHAIIOB YUUTBIBAIOTCS CIEAYIOUINE (PaKTOPHI:

o DU3NKO-XMMHUYECKHE CBOMCTBA MaTepHaa,;

« IlpousBoauTenbHOCTH 0OOPYIOBAHMS;

« YcioBuA 3KCIUTyaTaluy (TeMIeparypa, BIaxKHOCTb);
o DKOHOMHYECKas L1e1ecO00pa3HOCTb;

o TpeboBanus Kk 6€30M1aCHOCTH U SKOJIOTUH;

« Bo3moxHOCTh aBTOMaTHU3aIMHU [TPOLIECCA.

3akJIroueHue

BbiOop onNTUManbHOrO METOJIa BBITPY3KH OXJIQXIAaeMbIX MaTepUaliOB SIBIISETCA
BA)KHBIM 3TAIOM IPOEKTUPOBAHUS U IKCILTyaTalluh TEXHOJIOTUYECKOT0 000PY10BaHUS.
KomMOunHanus pa3nuyHbIX METOJOB YaCTO MO3BOJIAET JOCTUYD HAMITYUIINX PE3YIIHTATOB
U TOBBICUTh 3(P(EKTUBHOCTH NPOU3BOACTBEHHOro mpouecca. [Ipumenenue
COBPEMEHHBIX TEXHOJOTHA M aBTOMATU3MPOBAHHBIX CHUCTEM BBITPY3KH CIIOCOOCTBYET
MOBBIIICHUIO TPOU3BOAUTENBHOCTH U CHIXKEHHIO SKCIUTyaTallMOHHBIX 3aTpat. Kpome
TOT0, aBTOMATHU3ALIMSI BBITPY3KH MO3BOJISIET MUHUMHU3UPOBATH YEJIOBEUECKUI (hakTop,
YTO CHI)KA€T BEPOATHOCTh OMIMOOK W TpaBM Ha ImpousBoacTBe. llocTosiHHOE
COBEpIICHCTBOBAHUE METOAOB BBITPY3KH CHOCOOCTBYET MOBBIIIEHUIO YPOBHS
HKOJIOTMUYECKON O€30MacHOCTH, CHIKEHUIO J3HEpro3arpaT W YIYYIIEHHIO KayecTBa
OpOAYKIMH. BaXHO yuuTHIBaTH NEPCHNEKTUBHBIE pPa3pabOTKM UM  BHEAPEHUE
VMHHOBAIIMOHHBIX TEXHOJIOTH, KOTOPHIE MOT'YT 3HAUYUTEIBHO NOBBICUTH 3(h(HEKTUBHOCTH
nporecca.

Jlureparypa
1. UBanoB A.A. "TexHOIOTHYECKHE MPOIECCH] B MPOMBIIUIEHHOCTH". — MockBa:
N3patenscTBO Mammnoctpoenue, 2021.
2. IlerpoB B.b. "T'mppaBnuyeckue W mNHeBMaTH4ecKue cuctembl'. — CaHKT-
[TerepOypr: Texnomnur, 2020.
3. CugopoB H.H. "OcHoBbl KoOHBeHepHbIX TexHoyorut". — ExarepunOypr:

VYpanbckuit yauepcutet, 2019.
4. KysneuoB WM.M. "llpoexkTupoBaHHE TEXHOJOTHMYECKOrO oOOOpymoBaHus". —
HoBocubupck: Hayka, 2022.
-36 -



HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

YK-004

OBYUYEHUE KUBEPTPAMOTHOCTH: MIEPBBIA LIAT K IIU®POBOM
BE30OITACHOCTHA

AppsikoBa I'yabaxeman KepumnaszaposHa

Crapuuuii npenoaasarenb, MexayHapoJHOIO YHUBEpCUTETa HE(PTH U Ta3a UMEHU
Armwerenau Kakaesa

r. Amxaban TypkmeHucTaHn

:xka00apoB Asiambipat baxagyposu4
Crynent, MexayHapogHoro yHuBepcuTeTa HeTu 1 ra3za umenu Armbirenan Kakaesa
r. Amxaban TypkmeHucTaH

Kepumos Apciian beriiueBuu
Crynent, MexayHapogHoro yHUBepcuTeTa HeTu 1 raza umenu Armsirenau Kakaesa
r. Amxaban TypkmeHucTaHn

Mepenos Meper barsipoBuu
Crynent, MexayHapoqHoro yHuBepcuTeTa HeTu 1 raza umenu Armbirenau Kakaesa
r. Amxaban TypkmeHucTaH

BBenenue

[{udposas peBoIIONNS U3MEHSIET MUD, CO3/1aBasi HOBBIE BO3MOYKHOCTH U OJJHOBPEMEHHO
HOBbIC yrpo3bl. VIHTEepHET, MOOWIBHBIE YCTPOMCTBA, OOJAYHBIE CEPBHUCH U
HMCKYCCTBEHHBIM HWHTEJIJICKT CTAHOBATCS HEOTHEMJIEMON YacThIO >KWU3HHM, OTKPHIBas
repes MOJIb30BaTEIIIMU IIMHUPOKUN CHEKTP YCIYT M BO3MOXKHOCTEH [IJIsl JIMYHOTO H
npodeccuoHabHOr0  pocta. OpHAKO €  KaXIbIM HOBBIM  TEXHOJOTHYECKUM
JTOCTHKEHHUEM YBEIMYMUBAIOTCS U PUCKHA. B yCIOBHUSAX MOCTOSHHO PacTyIIUX yIpo3, OT
KPa)XH JIMYHBIX JAHHBIX IO MacIITAOHBIX KHOEpaTak Ha TOCYAapCTBEHHBIE CTPYKTYPHI,
o0yuyeHrne KHOEprpaMOTHOCTH CTAHOBHUTCS HEOOXOJMMBIM JJEMEHTOM IM(poBoOi
0€3011acHOCTH. DTO HE IIPOCTO TPEH/I, a )KU3HEHHAsI HEOOXOAMMOCTh, KOTOpast TIOMOTaeT
MOJIB30BATEISIM ¥ OPTaHM3AIUsAM 3allUIIAThCA OT TMOTCHIUANBHBIX YIPO3 U
HECAHKIIMOHUPOBAHHOTO JOCTYIIa K KOHPHUACHIINATbHOW HH(POpMAITUH.

1. YUro Takoe KNOEPrpaMOTHOCTb?

KubeprpamMoTHOCTh OXBaThIBa€T HAOOp 3HAHWNM W HABBIKOB, KOTOpPHIE MO3BOJISIIOT

yesoBeKy 3(P¢GeKTUBHO M 0€30MacHO MCMOJIb30BaTh MH()OPMAIIMOHHBIE TEXHOJIOTUH.

DTO0 HE TOJIBKO YMEHUE MOJTH30BATHCSI HHTEPHETOM, HO U OCO3HAHHUE TOTO, KAKHE YTPO3BI

MOTYT TIOJICTeperaTh B IHU(PPOBOM IMPOCTPAHCTBE, W KaK MHUHUMHU3HPOBATH PHUCKH.

KubeprpamMoTHOCT BKJIFOYaET B ceOS OCBEAOMIICHHOCTh O Oa30BbIX MPHUHIIMIAX

3aIIATHl JaHHBIX, METOAAX MPEIOTBPAIICHUS KHOEpaTak W TPaMOTHOM YIIPaBJICHUH
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uudpoBBIMU pecypcaMu. DTO 3HAHWE MPABWI U HOPM IMOBEJIECHUS B CETH, YMEHHUE
pacno3HaBaTh MOTEHIMAIbHBIE YIPO3bl U MPUHUMATh MEPHI JIs1 UX MPEOTBPAILICHHUS.

2. 3a4yeM HyKHA KHOePrpaMOTHOCTb?

B Mupe, rae exemHEBHO IMPOMCXOIWT MHJUIMAPJBI TpaH3aKIMK B HHTEpHETEe, 0e3
IrPaMOTHOTO TOAX0Ja K 0€30IacHOCTH MOYKHO CTaTh JKEPTBOM KHUOEPIPECTYITHUKOB.
CoBceM HEZaBHO KpyMHEHIHE KOMIIAHWUA © TOCYJAApCTBEHHBIC CTPYKTYPHI
CTAJIKUBAJIUCh C yrpo3aMd B BHJEC XaKEPCKUX arak, YTEYeK JaHHBIX, B3JIOMOB
KOPIOPAaTHUBHBIX cucTeM. Hampumep, yTedka MepCOHAIBHBIX JaHHBIX U3 KPYITHEUITNX
WHTEPHET-Mara3uHoOB WM yTeUKa HHPOPMAIUKA O KIUEHTaX OAaHKOB — 3TO JTaJIeKO HE
penkocth. Jlroau, He obOiamarone HEOOXOAUMBIMU 3HAHUSIMH, CTAHOBSITCS JIETKOM
MUIIEHBIO IS aTaK, TaKWX KakK (DHUIIWHT, YCTaHOBKA BPEIOHOCHBIX IPOTPAMM,
WCIIOJB30BaHME  CJIAa0BIX  TMapoJiel WM  HEBHUMATEIBHOCTh B OTHOIICHUH
KOH(DMICHIIMATBHBIX TAHHBIX.

be3 kuOeprpaMOTHOCTHM KaxAbld TOJB30BATElIb PHUCKYET MOABEPTHYTh CBOU
YCTPOMCTBA, CUETA U JIMYHBIE JaHHBIE OMACHOCTU. BaXkHOCTh KMOEPrpaMOTHOCTH HE
OrPaHUYMBAETCS TOJBKO YAaCTHBIMH IOJIb30BATEISIMU. B KOMMaHUSAX M OpraHU3aLMsIX
HU3KUN YPOBEHb 3HAHHM 10 0€30MaCHOCTH MOYKET MPUBECTHU K yTEUKaM KOPIOPATUBHOM
nHpopmaiuy, (GUHAHCOBBIM TOTEPSIM M JIaKe penyTanuoHHoMy yiiepOy. Ha
rocyJapCTBEHHOM YPOBHE UTHOPHUPOBAHUE BOMPOCOB KMOEP3AIIUTHI MOKET YIPOKATh
HAIlMOHAJIbHOW O€30MacCHOCTH.

3. Meroabl 00yuyeHUs1 KHOEPIPaMOTHOCTH

Jns sddexTuBHOr0o 00yueHHUs] KHOEPTPaMOTHOCTH HEOOXOAMMO pa3padaThiBaTh
CIIeMAIU3UPOBAHHBIC TTPOTPAMMBI, OPUEHTUPOBAHHbBIC HA Pa3HbIC KATETOPUU JIFOJICH.
[Iporpammbl  00y4deHHsI MOTYT BapbUpPOBATHCS OT  IIKOJBHBIX  KYpCOB [0
KOPITIOPaTUBHBIX TPEHUHTOB U OHJIAMH-KYPCOB JJIsI IIIUPOKOU ayTUTOPHH.
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1. IlIkoabHOe M yHUBepcuTeTcKoe o0ydenue: Ha panHux stanax oOpa3oBaHus
BaYKHO BKJIIOUATh TEMBbI, CBSI3aHHBIE C IIUPPOBOI 0€30MaCHOCTHIO, B IIKOJIbHBIE U
YHUBEPCUTETCKHE MPOrpaMMbl. DTO MOXKET BKJIIOYaTh 0a30Bble 3HAHHUS 00
MHTEpPHET-0€30IIaCHOCTH, IMpaBUja MHCIOJb30BaHMs Iaposied U  METOJIOB
mu(ppoBaHus, a TAKXKE O BAXKHOCTU COXPAHEHUs KOH(UICHIIMATLHOCTU B CETH.

2. OunjaliH-Kypchl M BeOuHapbI: 11 B3pOCTBIX JIOACH, a TaKOKe 7Sl COTPYIHUKOB
OpraHu3alMi, CYIIECTBYIOT OHJIAMH-KYPChl M TPEHUHIU 110 KHOEepOEe30MacHOCTH.
OTU Kypchl MOTYT OXBaThIBaTh Kak 0a30BbI€ MPUHLUIIBL, TaK U 00JIEE CIOKHBIE
TEMBbI, TAKWE KaK 3alllUTa KOPIOPATUBHBIX JTAHHBIX, 0€30MIaCHOCTh B 0OJAYHBIX
BBIYMCIICHUSAX U aHAJIU3 YIPO3.

3. KopnoparuBHble TPEHHHIW M NPOrpPaMMbl NOBBIIIEHUS] KBATU(QUKALVHN:
KoMnanum no/mxHBl pa3pabarbiBaTh BHYTPEHHHME TPEHHUHIM W O0ydYarouiue
IPOrpaMMbl, 4TOOBI HOBBICUTh YPOBEHb KNOEPTPAMOTHOCTH CBOMX COTPYIHUKOB.
OT0 O0COOEHHO BaXHO JUId TeX, KTO paboTaeT ¢ KOHPUACHLUHUAIbHOU
uH(pOopMalel 1 KOPIOPATUBHBIMH CETIMHU.

4. TocynapcTBeHHble  MHUIMATHMBbI M KammaHum:  HanuonanbHble
MIPaBUTEIBCTBA JOJDKHBI AKTUBHO MIPOJBUTaTh MPOrpaMMbl 00yUeHHUs IU(PPOBOM
0€30IacCHOCTH Cpey TpakaaH. ITO MOTyT ObITh KaMIaHUH, HAIPABJICHHbIE HA
ITOBBIIEHNE OCBENOMJIICHHOCTH O 3alUTE JIMYHBIX JAHHBIX, MPEAOTBPALICHUN
MOILIEHHUYECTBA U OCO3HAHUU OMACHOCTHU (DUIIMHTA.

4. OcHOBHbBIE aCIIEKThI KHOEPrpaMOTHOCTH

I[J'DI TOTO YTOOKI CTaTh KI/I6CpraMOTHBIM, HCO6XOI[I/IMO Pa3BUTb HCCKOJBKO KIIFOYCBbBIX
HaBBIKOB:

e YMeHHe 321IMIIATH JHYHbIC JaHHBIE: Ba)KHO 3HATH, KaK IPABWJIBHO YIPABIIATH
NapojisiMU, HCIOJIb30BaTh JBYX(AKTOPHYIO ayTeHTU(UKAIUI0O U u30eraTh
nepenauu KoH(UICHIIMaIbHON HHpOpMALMK B HEHAAESKHBIX UCTOYHUKAX.

o IlonmMaHue yrpo3 B HHTepHeTe: 3HAHUE PACIIPOCTPAHEHHBIX YTPO3, TAKUX KaK
¢ummHr, BpeaoHocHoe I[IO M BHpyChl, NOMOraeT MOJb30BATENO Jy4lle
OpPUEHTHUPOBATHCS B OMACHBIX CUTYAILUSIX U NU30€raTh UX.

o Omuenka puckoB: KubeprpaMoTHOCTb NMpeANoOaracT yMeHHe OLEHUBATh PUCKH,
CBSA3aHHBIE C MCIIOJIb30BAHUEM pA3JIMYHBIX CepBUCOB M IuiatrgopM. Hampumep,
UCTOJIb30BaHUE OO0ImIenoCcTymHbIX Wi-Fi-ceTeli, 3arpy3ka NpWIOKEHUH U3
HEHAJIe)KHBIX MCTOYHMKOB MJIM HEAOCTATOYHAs 3allUTa Maposiei — Bce 3TO
MO>KET MOJABEPTHYTH NOJIb30BATEISI PUCKY.

o OTBeTCTBEHHOCTh W ITHKA: BaXHO MOHMMAaTh, YTO MOMUMO O€30MACHOCTU
HEOOXOJUMO COOJI0IaTh ATHYCCKHE HOPMBI B IUGPOBOM IMPOCTPAHCTBE. ITO
BKJIIOUYAET B ce0s yBa)K€HUE K KOH(DUICHIIMATIBHOCTH APYTUX JIOICH, OTCYTCTBHE
NEUCTBUI, HAMPABICHHBIX HAa paclpOCTPAHEHHE BPEIOHOCHBIX IPOTpamM, a
TaK)Ke€ OTBETCTBEHHOCTH 32 CBOU JCHCTBUS B CETH.
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5. Pucku 1 yrpo3bl Npu OTCYyTCTBHM KHOEPrPaMOTHOCTH

Ecnu nonp3oBarenu He 001a1al0T JOCTATOYHOM KHOEPTPaMOTHOCTBIO, OHU CTAHOBSATCS
VS3BUMBIMHU JUIsI MHOKeCTBa yrpo3. HekoTopele M3 HUX MOTyT OBITH JOCTATOYHO
CEPBbE3HBIMU:

o @umuHr: OIUH U3 CcaMbIX PACIPOCTPAHEHHBIX METOJOB MOIICHHHYECTBA B
MHTEpPHETE, KOrJa 3JO0YMBIIUICHHUKH MAacKUpPYIOTCS IO  JIOBEPEHHbBIC
VMCTOYHHKH, YTOOBI BHIMAHUTH JIUYHBIE JAHHBIE.

« BpeagoHocHsle mporpaMmmbl W BHpYcbl: HenooneHka yrpos3sl 3apaXeHHs
BpeOHOCHBIM [IO MOXXET MpUBECTH K CEPbE3HBIM IOCIEACTBUSAM, TaKUM Kak
Kpaka TJaHHBIX, OTEPs JOCTYyMa K (ailiaM U 1axxe GUHAHCOBBIE MTOTEPH.

o CoumanbHasi HHMXKEHepuUsi: OTOT METOJ  MAHUIYJSLUU  HCIOIb3YET
MICUXOJIOTUYECKUE MPUEMBI JUIsl TOTO, YTOOBI 3aCTABUTH YEJIIOBEKA PACKPHITH
KOHQUACHINAIBHYIO HMHQOPMAIMI0 WIM BBIIOJHUTh JEWUCTBUSA, KOTOpHIE
OPUBOIAT K KOMIIPOMETALIUN CUCTEMBI O€30M1aCHOCTH.

o« ATakm Ha KkopnopaTtuBHble ceTH: Kommanuu, He oOyuarolue CBOUX
COTPYJHUKOB OCHOBaM KHOEp3alIUThl, MOTYT CTaTh MHILEHBIO JUIS XaKEpOB.
Hapymenne 6e30macHOCTH B KOPIIOPATUBHBIX CUCTEMaX MOMKET IPUBECTU K
yTEUKe BaXKHON MH(POPMALIMU UITM OCTAHOBKE pabOThl KOMITAHHH.

6. bynyniee KndéeprpaMoOTHOCTH

Pa3BuTtHe TEXHOJIOTWMH, TaKUX KAaK HCKYCCTBEHHBIH MHTEIEKT, KBAaHTOBBIC
BBIUMCIICHUS], UHTEPHET Belled U OJOKYElH, HeM30€KHO MPUBEJET K HOBBIM yIpo3aM B
cpepe kudbepoesonacHocTH. OOpa3oBaTeIbHbIE MPOrPAMMBbI JOJKHBI Pa3BUBAThCS U
a/1IalITUPOBATHCA K 3TUM U3MEHEHUAM. B Oyy1ieM BaKHOCTh KHOEprpaMOTHOCTH Oy 1eT
TOJIBKO BO3pAcTaTh, U Ha BCEX YPOBHIX OOLIECTBA HEOOXOAUMO OYJIET UHTErPUPOBATH
oOyuenue 1udpoBoi O0e3onacHOCTU. BaxHo, 4TOOBI rpakJIaHe W OpraHU3alMU ObLIH
TOTOBBI K OYyIITUM BBI30BaM U YMEIU JIEHCTBOBATh B YCIOBHUAX, KOTJA yTPO3Bl MOTYT
CTaTh euie 0oJiee CI0KHBIMU U ONTACHBIMHU.

3akiroueHue

OOyueHue KUOEpPrpaMOTHOCTH  SIBJISIETCS HEOTHEMJIEMOM  YacThlO  CTpaTEruu
oOecrieuenus 1Hu@ppoBor Oe3omacHOCTU. B yclioBHUSX COBpPEMEHHOrO0 MHpa, Te
TEXHOJIOTUH OBICTPO Pa3BUBAIOTCS, & YIPO3bI CTAHOBATCS BCE 00JIee CIIOKHBIMU, BAXKHO
HE TOJIBKO yMeTh 3((PEKTUBHO UCIIOIB30BATh U(POBLIC TEXHOJIOTHUH, HO Y TIOHUMATH,
KaK 3alllMTUTh CBOM JIaHHBIC U YCTPOMCTBA OT BO3MOXKHBIX aTtak. KubOeprpaMoTHOCTh
JaeT JIOASM BO3MOXXHOCTh HE TOJBKO NPENOTBpAllaTh JMYHBIE PHCKH, HO U
crocoOcTByeT 6osee 6e30macHoMy (QYHKITMOHHMPOBAHUIO OPTAHHU3AIIMNA U TOCYapCTB B
EJIOM.

Te yrpo3sbl, KOTOpblE Mbl CETOAHS BUIUM B MHUPE, MOTYT CTaTh 3HAYUTEJIBHO Ooiiee
OMacHBIMU B OynylIeM, €ciii HE MPUHUMATh HEOOXOAUMBbIE MEpbl. ATaKU CTAHOBSITCS
BCce 0oJiee M3OUIPEHHBIMU, UCIOJIB3YIOT TEXHOJOTMU HCKYCCTBEHHOT'O MHTEIUIEKTA U
IPYrye BBICOKOTEXHOJIOTUYHBIE METO/BI.
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[Tpobnembl KOHPUIEHIIMATEHOCTH ¥ 0€30MaCHOCTH TAHHBIX OCTAIOTCS aKTyaJlbHBIMU HE
TOJILKO JJISI YACTHBIX ITOJIB30BATENEH, HO M JJIs1 KOMITAHHHA U [IENIBIX TOCy1apcTB. B aToM
KOHTEKCTE BaXKHO, YTOOBI IPOrpaMMbl 00yUYEHHS] KHOEPTrpaMOTHOCTH OBLIM MOCTOSIHHO
OOHOBJIIEMBIMH, O0ECTIeUNBast aKTYaIbHOCTh 3HAHUI U HaBBIKOB. HeoOxomumo 00yyaTs
JOJIel BCEM acrekTaMm Iu(poBoil 0€30macHOCTH: OT 0a30BBIX MPUHIIMIIOB 3alUTHI
JaHHBIX J0 00Jiee CIIOKHBIX TeM, TAKUX KaK 3alliTa OT aTak, 0€30MacHOCTh B O0IaYHBIX
BBIYUCIICHUSIX U YIPaBiIeHUE [UPPOBBIMU PUCKAMH.

Kpome Toro, passutue KubeprpaMOTHOCTH TpeOyeT CKOOPAWHUPOBAHHBIX YCUIIHHA CO
CTOPOHBI TOCYAAapPCTBEHHBIX OPraHOB, OOpa30BATEIBHBIX YUPEKIECHUH U YACTHOTO
cekTopa. ToNbKO MpHU YCIOBUH, YTO 0€30MaCHOCTh OyAeT 4acThio 00pa3oBaTelIbHOI
OporpaMMbl Ha BCEX YPOBHSIX — OT MIKOJIBHOTO JO KOPIOPaTHUBHOTO U
roCyJJapCTBEHHOI'0, MOXKHO CO3/1aTh ycToiunBoe 1ugpoBoe oduiecto. [IpuBneuenne
IIUPOKUX MAcC K OOYUYEHHUIO U Pa3BUTHIO KHOEPIPaMOTHOCTH MTOMOKET (POPMUPOBATH
KYJIbTYpY 06€3011acCHOCTH, 00ecrieunBasi rapMOHMYHOE U 0€301acHOe B3auUMO/ICCTBYE B
(G POBOM IPOCTPAHCTBE.

BaxknelmmM 37€MEHTOM B 3TOM TpOIECCE SIBIAETCA OCO3HaHHE TOrO, 4TO
KUOeprpaMOTHOCTh HE 3aKaHYMBAETCS Ha 3HAHUM 0A30BBIX YTPO3 U METOJOB 3AlLIUTHI.
OTO0 KOMIUIEKCHBIN MOAXOJI, BKJIIOYAIOIUN B ceOsl IOCTOSIHHOE OOHOBJICHUE 3HAHUM,
KPUTHUYECKOE MBIIIJICHHE W TOTOBHOCTh K OBICTPOW pEaklMd Ha HOBBIC BBHI3OBHL. B
OyaylieM, ¢ y4eTOM HM3MEHEHUH B TEXHOJIOTHSX M METOJax HamaJeHHil, 3ajada Io
MOBBIIICHUIO yPOBHS KHOEPrpaMOTHOCTH OyJIeT TOJbKO YCIOXKHATBCS, HO U
CTAHOBUTKCS Bce Oosiee BaKHOU. M yem paHblile Mbl HAUHEM OOy4Y€HUE U BHEJIPEHUE
TaKMX NpPOrpaMM B OOLIECTBO, TEM OBICTpEE CMOXKEM CO3/aTh 3AIIULICHHYIO W
0e301acHyo MUGPOBYIO Cpey.
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KnOepOe30MacHOCTH, TMOJYEPKUBasi 3HAYUMOCTh TPAaMOTHOM MOJATOTOBKHU
M10JIL30BaTee IJIA IIPCOOTBpAICHUSA aTakK.

-42 -



/ﬁlﬁi‘é‘h

N7 HAYKA 1 MUPOBO33PEHUE

YIK-523.4

@ HAYYHBIA )KYPHAJI

HEPEIIVIABKA JIYHBI OMOJIOJANJIA EE HA TAPY COTEH
MUWJIJIMOHOB JIET

Autekceit CMUpHOB

TOKTOp (hU3UKO-MaTEMAaTHIECKUX HAYK, mpodeccop Kadeapsl aCTPOHOMUH,
MOCKOBCKHI TOCYAAPCTBEHHBIA YHUBEPCHUTET.

AHHOTaIII/Iﬂ: HGI[aBHI/IC HCCICO0OBAHUA .HYHBI MMpCAJIOKHUIIN HOBYIO TCOPHIO, COTTIACHO
KOTOpOfI IMponHecccC ICPCIlIaBKH HYHHOﬁ KOPbI MOI' 3BHAYUTCIIBHO OMOJIOAUTDL CITYTHHK
3eMJIM Ha HECKOJIBKO COTEH MUJUITMOHOB JIET. DTOT IIpoLeCC, COriiaCHO Y4CHBIM, ChII'pajl
KIIO4YCBYIO pPOJIb B re0JIOrM4eCKOMn OBOJIIOIIMH .HYHBI N IIO3BOJIMII COXPAHHUTb eé
YHUKAJIbHBIC ocobeHHocTH. B cTathe paccMaTpuBarOTCA JaHHBIC, IIOJIYUYCHHBIC B XO/IC
JIYHHBIX MHCCHﬁ, a TaKiKC TCOPCTHYCCKHUC MOACIIN, KOTOPLIC O6T>$ICH5HOT, KakK
IICPCIINIaBKa KOPbI .HYHI)I MOTJIa IIOBJIUSATH Ha €€ BO3pPAaCT U I'COJIOTNYCCKYIO aKTUBHOCTD.

1. BBeaenue

JIyHa, xak Onwxailiinii HeOECHBIN CIyTHUK 3eMJIM, Bcerga Obuia 00bEKTOM MHTEpeca
YYEHBIX, NBITAIOMUXCSA TOHATh €€ MPOUCXOXKACHUE, DBOJIOIMHUI0O M TEOJOTHYECKYIO
aKTUBHOCTh. B oTiinume ot 3emun, JlyHa o0nagaetr 3HaYUTENIbHBIMA OCOOCHHOCTAMHU B
CBOEHU CTPYKTYpPE U UCTOPHUH, KOTOPBIE 10 CUX MOP BBI3BIBAIOT MHOT'O BOIIPOCOB. OTHIM
M3 TaKUX BONPOCOB SABIIETCA BO3pacT JIyHBI M €€ TeoJIOrMYecKass aKTUBHOCTh B
nponuioM. HenaBHue uccnenoBanus, OCHOBAHHBIE HA TAHHBIX, ITOJYYEHHBIX OT MUCCHUH,
TakuXx Kak "AIOJUIOH", 1 COBPEMEHHBIX TEOPETHUYECKUX MOJENSX, MOKA3BIBAIOT, YTO
IIEpPEIUIaBKa JIYHHOM KOpbI MOIJIa 3HAYMTENbHO M3MEHMUTH Bo3pacT JIyHbI, chenaB eé
"MOJIOKE'", 4EM CUMTAJIOCh PaHEe.

2. Moaeau nepemiaBku JIyHbl

IleperuiaBka JTyHHOM KOPBI MPEAIIONAraeT Npouecc, Mpyu KOTOPOM 4acTH KOpel JIyHBI,
[IOJIBEP>)KEHHBIE BBICOKOMY TEMIIEPATYPHOMY BO3JCHCTBUIO, IUIABIATCA W 3aTEM
KPUCTAJIU3YIOTCS, 00pa3ys HOBbIE MUHEPAJIbl. DTOT MPOLIECC, BEPOSTHO, IPOUCXOANIT
B ONpEACIEHHBIE MOMEHTBI €€ HUCTOPUM, YTO IIPUBEIO K IIE€pepaclpeieICHUI0
XUMHYECKUX DJIEMEHTOB U U3BMEHEHHUIO CTPYKTYPBI €€ KOPBI.

UccnenoBanusi MeTeopuToB, B3AThIX ¢ JIyHBI, U aHaNIM3a MX XUMHUYECKOTO COCTaBa
MOKA3bIBAIOT, YTO MEpPEIUIaBKa MPOUCXOAWIA HAa PAaHHUX CTaIUAX JTYHHON HBOJIOLNH,
npuoIM3UTENbHO 4,4 MuUIHap/a JieT Hazaa. OgHaKo MOCIeIHUE JJaHHbBIE YKa3bIBAlOT Ha
TO, YTO JTOT NPOILIECC MOT MPOUCXOJUTh HE EAUHOXKIbI, a HECKOJbKO pa3, H
MPOJOJIKATHCS €€ COTHU MUJIJTMOHOB JIET, YTO OMOJIOAWIO JIyHy Ha 3HAUUTEIbHBIN
CPOK.
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3. Biausinue nepenjiaBku Ha Bo3pact JIyHbl

OnuH 13 OCHOBHBIX BONPOCOB, KOTOPBIM CTaBST Mepes co00il aCTpPOHOMBI U T€0JIOTH,
KacaeTcs TOrO, Kak IeperulaBka Morya IOBIMATH Ha Bo3pacT JlyHel. Ha ocHoBe
re0JOrM4eCKUX JAHHBIX YYEHBIE ClIeNalld BBIBOJ, YTO IEpEIUIaBKa MOIJIa OOHOBUTH
JYHHYIO KOpYy, clenaB €€ 0ojee MOJIOJION B re0JIOTMYECKOM CMBICIE. DTO OTKPBITHE
MOXET M3MEHUTH IPEACTaBiIeHUE O Bo3pacTe JIyHbl U €€ BHYTpEHHEH aKTUBHOCTH,
KOTOpasi, KaKk CUMTaJOCh paHee, Oblla OrpaHMYEHA TOJIBKO pPaHHUMHU dSTanamu eé
CyILLIECTBOBAHMUS.

JlaHHbBIE, TOJIyYEHHBIE OT COBPEMEHHBIX JYHHBIX MHUCCHM, TaKUX KaK MUCCHUS
KuTalckoro 3oH1a "Yauba-5", moanepKUBalOT TEOPUIO MHOTOKPATHOM MEperiaBKu.
OHHU MOKa3bIBAIOT HATUYUE MOJIOJIBIX YYaCTKOB KOPbI, BO3PACT KOTOPHIX COCTABJISIET OT
3,5 no 3,8 MUIIMAPIOB JIET, YTO 3HAYUTEIBHO MOJIOKE TPAAUIIMOHHBIX OIIEHOK.

4. PoJib JIYHHBIX MPOLECCOB B re0JIOrH4eCKOM IBOTIOIUU

IleperutaBka JIyHbl Takke OKa3ana BaKHOE BIIMSHUE HA €€ T€O0JIOTHYECKYIO SBOJIIOLHUIO.
[Ipouecc nepemiaBku cnocoOCTBOBAI HE TOJIBKO OOHOBIIEHUIO CTPYKTYPBI KOPbI, HO U
M3MEHEHUIO0 €€ XMMHYECKOr0 COCTaBa, YTO B CBOIO OYEpPEb MOBIMMAIO HA JTYHHBIN
gaHamwapT. OTO TaKKE MOXKET OOBSICHUTH TAaKUE SBJICHUS, KaK MHOTOYHCIICHHbIE
KpaTepbl U OCOOEHHOCTU TOBEPXHOCTU JIyHBI, KOTOpBIE A0 CHUX TMOp SIBISIOTCS
MPEIMETOM HCCIICTOBAHUM.

5. 3akaouenue

Hoseie nannbie 0 neperuiaBke JIyHbl OTKPBIBatOT HOBBIE NEPCIIEKTUBBI JIJI1 IOHUMAHUS
€€ reoJIOTMYECKOM UCTOPUU U BO3pacTa. Teoprst 0 MHOIOKPAaTHOM IEPEILIABKE KOPHI,
KOTOpasi omoJioauiia JIyHy Ha HECKOJIBKO COTEH MUJIJIMOHOB JIET, TTO3BOJISIET ITIO-HOBOMY
B3[UISIHYTh Ha MPOIIECCHI, MPOUCXOAUBIINE HA CHYTHUKE 3€MJIM. DTHU UCCIEHOBAHUS
MOMOTYT HE TOJIBKO TITy0e MOHATH SBOIONUIO JIYHBI, HO U JIydIlle U3y4uTh OI00HBIC
MPOIIECCHl Ha IPYTUX HEOECHBIX TeJlaX, YTO UMEET BAXKHOE 3HAYEHUE ISl aCTPOHOMUU
Y TUTAHETOJIOTHH.
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MEXAHHUKA U TEXHOJIOI'UM: CBA3b U PABBUTHUE

AnnabaeBa Jlynsiroszes PaxmanOepaneBna

MexaHuKO-TEXHOJIOTHIECKOE CpeiHee MpodeccuoHabHOe YueOHOE 3aBEICHUE TOPOIa
Armrxabana

BBenenue

MexaHuka — 3TO HayKa O ABWKCHHUH, CUJIaX U BSaHMOHeﬁCTBHﬂX, KOTOpas JIC)KUT B
OCHOBE OOJILIIMHCTBA MHXXCHCPHBIX IUCHUIUIMH H TCXHOJIOTHUYCCKUX IIPOLCCCOB. C
Pa3BUTUCM YEJI0BCUCCKOMN OUBUIN3allMK MCXaHHWKa CTajia HEOTHhEMJIEMOM Y4aCThIO BCEX
ACIICKTOB HaIlleH JKU3HU. HpI/IMeHeHI/IC MCXAaHHMKH B TCXHOJIOIMAX ITOMOI'aCT CO34aBaThb
HMHHOBAIIMOHHBIC PCIICHUA, 3HAYUTCIIBHO ITOBBIIIAA IIPOMU3BOACTBCHHBIC MOIIMHOCTH H
OTKPBIBAsA HOBBIC TOPU3OHTHI AJI IIpOorpecca.

CBsi3b MEXaHUKM M TEXHOJOTMH HE OrpaHUYMBAETCS JIMIIb TEOPETHUYECKUMU
UCCIeI0BaHUSIMU. MexXaHuKa JeKUT B OCHOBE MHOXKECTBA pEajbHBIX MPOLECCOB, OT
MIPOEKTUPOBAHMS CTPOUTENbHBIX KOHCTPYKLHMI M aBTOMOOWJIBHBIX IBUTATENEH 0
pa3pabOTKN BBICOKOTOYHBIX MPUOOPOB M POOOTU3HPOBAHHBIX cucTeM. CylliecTByeT
MHOXECTBO HAIlpaBJI€HUH, B KOTOPbIX MEXaHHMKa TECHO B3aUMOJEHCTBYET C
COBPEMEHHBIMH TEXHOJIOTUSIMH, MEHSS PEICTABIEHUS O BO3MOKHOCTSIX ITIPOU3BOCTBA
Y HayYHBIX HCCIIEIOBAHUM.
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OCHOBBI MEXaHUKH B TEXHOJOTHYECKHX Inpoueccax

Mexanuka, Kkak (¢yHOaMEHTalbHas HayKa, OXBAaTbIBAET HECKOJBKO KIIOYEBBIX
pa3iesioB: MEXAaHHWKY TBEPABIX TEJI, JKMIKOCTEH M ra30oB, a TAKKE TEPMOJMHAMUKY U
MOJIEKYJISIPHYIO MeXaHUKy. Ka)Kplil U3 3TUX pa3/ie]I0B UMEET IUPOKOE IPUMEHEHNE B
TEXHOJIOTHYECKOH cdepe, odecneunBast pelieHrne MHOTUX MMPOU3BOICTBEHHBIX 3a/1a4.

1. MexaHnnka TBepAbIX TeJ — 3TO pa3Aesl MEXAHHKH, KOTOPbIA 3aHUMAaETCs
M3Y4YEHUEM IMOBEJICHUS TBEPABIX MAaTEPUAIOB MOJI BO3ACHCTBUEM BHEIIHUX CHIL
3HaHUWE TPOYHOCTHBIX XapaKTEPUCTHK MaTepHalioB, HuX naedopmanuu u
YCTAJIOCTU KPUTUYHO JJISI MPOCKTUPOBAHUS BCEX KOHCTPYKUUH — OT MOCTOB H
3IaHUM JIO CJIOKHBIX MAIIMHOCTPOUTEIBHBIX U3JENIHI. MexaHuka TBEpAbIX Tell
MO3BOJIAET PACCUMTHIBATh HAMNpPsOKEHUS ©  JedopMalid B Pa3IMYHbBIX
KOHCTPYKIUSX, YTO HAMPAMYIO BIIMSET HA UX JOJITOBEYHOCTh U O€30MMACHOCTb.

2. I'mgpoMexaHuka M a3pOAMHAMHMKA — 3THU 00JIACTH MEXaHUKH, HU3ydarollue
NOBEJACHUE KUIKOCTEH M ra30B, COOTBETCTBEHHO, UMEIOT OTPOMHOE 3HAYEHUE
Ui TPOEKTUPOBAaHUS CYAOB, CAaMOJIETOB, aBTOMOOWJIEH M MHOTHX JpYyrux
TPAaHCIOPTHBIX CPEACTB. | MIpPONMHAMHMKA TAaKKE€ WIPAcT BAaXHYK pOJb B
npolueccax nepepadboTku HeTH U ra3a, B BOJOCHAOKEHUH U BOJOOTBEICHUU.

3. TepmoaMHaMMKa W MOJIEKYJSPHAs MeXaHHKa — O3TU HayKd H3Yy4aroT
npeoOpa3oBaHUE SHEPIUM M TMOBEJEHUE BEIIECTBA HAa MHUKPOCKOIMHUYECKOM
ypoBHe. OHM HeoOXoAuMbl s pa3paboTKu  3P(PEKTUBHBIX  CHCTEM
AHEProCHA0XKEHMsI, a TakXKe JUIsl CO3JaHUs HOBBIX MaTepUajioB U IMPOJIYKTOB,
TaKuX Kak cynepconductors © HaHOMaTepHaIbl.

I/IHHOBaHI/II/I B MEXaHHUKE U TEXHOJI0I'UIHN

C Pa3BUTHEM HAYKHM W TCXHUKHU IOABJIAIOTCA HOBBIC ITOAXOAbl K PCHICHUIO CTAPLIX
HHXXCHCPHBIX 3aJad, 4YTO HEN30EKHO BCIACT K BHCIAPCHHUIO HOBLIX TEXHOJIOTHH.
COBpeMeHHBIC MCTOAbI KOMIIBIOTCPHOI'O MOACIUPOBAHHA W YHUCIICHHBIX PacucTOB
MMO3BOJAIOT IMPOBOAWUTL JACTAJIBHBIC HCCIICAOBAHUA MCXAHHYCCKHX IIPOLECCOB,
3HAa4YUTCIIbHO ITOBBIIIAsA TOYHOCTH U 3(1)(1)GKTI/IBHOCTI> TCXHOJIOTHYCCKHUX peIHeHHﬁ.

1. YucjieHHble MeTOAbl M KOMIBbIOTEPHOE MOACJTHPOBAHHE II03BOJISIOT
CO3/1aBaTh BUPTYyaJIbHbIE MOJEIM OOBEKTOB M TPOIECCOB, YTO TIOMOTIAET
MH)XEHEPHBIM pacueTaM CTaHOBUTHCS ObICTpee U TouHee. Vcnonb3oBaHue Takux
METOJ0B ITOMOTAET MPEACKa3aTh MOBEACHUE KOHCTPYKUMUA M MaTEpUAIIOB NPH
Pa3IMYHBIX  BO3JCUCTBUSX, YTO CYLIECTBEHHO COKpallaeT BpeMs Ha
MPOEKTUPOBAHUE U CHUKAET BEPOSITHOCTD OIIHOOK.

2. MojaeJimpoBaHue B peaJlbHOM BpPeMEHH M AJTOPUTMbI ONTHMU3AIUMN CTaIH
BaXHON 4YacThl0O TEXHOJOTUW, TAKUX KaK pOOOTOTEXHHKAa M aBTOMAaTH3alUs
npou3BocTBa. COBpeMEHHBIE MPOU3BOJACTBA UCIIOJIB3YIOT aJITOPUTMbI, KOTOPBIE
NO3BOJIIOT B PEaJbHOM BpPEMEHHM OTCICKHUBATh IIapaMeTphl Ipolecca M
KOPPEKTUPOBATh JEHCTBUS 000y I0BaHUSI.

3. HoBble MaTepuanbl M HAHOTEXHOJOTMH — B IIOCIEIHUE ACCITUICTHS
3HAYUTENIbHBIN TMporpecc ObLI TOCTUTHYT B pa3pabOTKE HOBBIX MaTEpHajIoB.
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Hanomatrepuainpl, Takue Kak yriaepoiHble HAHOTPYOKH, U KOMIIO3UTHI, CO3/IaHHbIC
C MCTIOJIb30BaHNEM HAHOTEXHOJIOTHM, 00JIaJal0T YHUKALHBIMU MEXaHUYECKUMU
U TEPMUYECKUMH CBOMCTBaMH. OTHU MaTepualibl aKTHUBHO BHEIPSAIOTCS B
A’POKOCMUYECKYI0 W aBTOMOOWJIBHYIO TPOMBIIIJIEHHOCTH, a TakXke B
MIPOU3BOJICTBO JICKTPOHUKU U MEIUIIUHBI.

4. AnautuBHble TexHoJornu (3D-medyarTh) CTamy HACTOAIIECH PEBOIIONMEN B
MPOU3BOJICTBE. IJTHU TEXHOJIOTUU TO3BOJSIOT CO3/1aBaTh CJIOXKHBIE JETAIH C
TOYHOCTBIO JI0 MHUKPOMETpPA, YTO HEBO3MOXXHO OBLIO Obl 0€3 MPUMEHEHUS
NIyOOKMX 3HAaHUM MeXaHuku. 3D-medarh HE TOJBKO COKpalllaeT BpeMs Ha
CO3/IaHUE TPOTOTHUIIOB, HO U IIO3BOJISIET IPOM3BOJUTH JETAIH, KOTOPHIC
HEBO3MOXHO U3TOTOBUTH TPATUIIMOHHBIMUA METOIaAMH.

TexH0JIOTHH U MEXaHUKA B IMPOM3BOJACTBCHHLIX IIPpO1eccax

CBs3p MEXaHMKH M TCEXHOJOTHUH TMPOSBIICTCS HE TOJBKO B OO0JIACTH HAYYHBIX
HCCIICIOBAaHUM, HO M HEMOCPEJACTBEHHO B IIPOM3BOJICTBEHHBIX Iporieccax. CeroaHs
MHOTHE TPEANPUITHS MPUMEHSIOT JOCTHIXKEHHUS MEXaHWKW IS  ITOBBIIICHHS
s pekTUBHOCTH PpabOThl 00OpYJAOBaHUS M CHHXKEHHUs 3arpaT. Hamboree 3ameTHBIC
pe3yJabTaThl 3TOT0 B3aMMOJICCTBUS MOXHO HAOJIOAaTh B TaKUX OOJACTAX, Kak
MaITuHOCTPOEHUE, aBTOMOOMIIbHAS TTPOMBITIUICHHOCTh, aBUAIINS U CTPOUTEIHCTBO.

1. MamnHOCTpOeHHe W POOOTH3AIUA — COBPEMEHHBIE MAalllMHBI U POOOTHI
paboTaloT Ha OCHOBE TOYHBIX MEXaHMUYECKHUX PaCueTOB, KOTOPHIC MO3BOJISIOT
JOCTUTaTh MaKCUMalbHON 3()PEeKTUBHOCTH M TOYHOCTU. B TO Bpems Kax
MEXaHUKa OTBEYAECT 3a IMPOCKTUPOBAHHE M CO3JaHUE JieTajeil, poOoTU3aIus
MIOMOTaeT AaBTOMATU3UPOBATh MPOIECCHI, TMOBBIIIASI CKOPOCTh M KaueCTBO
npousBoicTBa. COBpEMEHHbBIE CTAHKU C YUCIOBBIM IMPOTPAMMHBIM YIIPaBICHUEM
(UITY) cmocoOHBI paboTaTh C€ MaTepuaiaMd C BBICOKOM TOYHOCTHIO,
MUHUMU3ZUPYS OMIMOOYHBIC OTKIOHECHUS.

2. Cucrema ynpaBjieHUsI M AaBTOMAaTH3alMA — CHCTEMbl YIIPABJICHHUS,
OCHOBaHHbIC HA TEOPUHU YIPABJICHUS M MEXaHHUKE, MO3BOJISIOT HACTPaUBaTh
paboTy BCEro MpoOU3BOACTBEHHOro mpoluecca. Vcnoib30BaHHe TaKUX CHUCTEM
MIOMOTaeT MOAJIEP)KUBATh CTAOMIIBHOCTh TEXHOJOTUYECKOIO Mpoliecca, a TaKKe
MpeI0TBpaIiaTh aBAPUIHBIC CUTYAITUU U CHIDKATh H3ICPIKKH.

3. OnTumMHu3anusi NPOM3BOACTBEHHBIX TMPOIECCOB — B TOCIACAHEE BpPEMS
0oJIbIlIOE BHHUMAHHUE YACISETCS ONTUMM3ALUM TEXHOJIOTHH M MPOIECCOB Ha
npennpustuax. Pa3paboTka HOBBIX METOJMK, OCHOBAaHHBIX Ha MEXaHHKE,
MO3BOJISIET CHU3UTHh DHEPro3arparhbl, YIYYIIUTh KayeCTBO NPOAYKIUU U
COKPaTHUTh BPEMs Ha U3TOTOBJICHUE U3JICITHA.

4. Pojb KOMNBHTEPHBIX TEXHOJOrHii B NPOU3BOJACTBE — BHEJIPEHUE
WHDOPMAITMOHHBIX  TEXHOJIOTHM, TaKUX KakK CHCTEMbI  YINpaBICHUS
npousBojictBoM (ERP-cuctemsl) u cucremsl yrnpaBieHusi JaHHbiMH (PLM-
CUCTEMBI), CTaJI0 BAXHOW YaCThIO COBPEMEHHON WHXKEHEPHH. DTU CHUCTEMbI
UHTETPUPYIOT JaHHbIE O BCEX OJdTamax MPOU3BOJCTBA U OOECIEYUBAIOT
3 peKkTUBHOE yIpaBieHUE BCEMH IPOU3BOJCTBEHHBIMHU IMPOIECCAMH, YTO
CIIOCOOCTBYET MOBBIIIEHUIO MMPOU3BOAUTEIILHOCTH U CHIYKEHHIO 3aTparT.
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3akJIoueHue

MexaHnka W TEXHOJOTHH — 3TO JBa KIIOYEBBIX DIIEMEHTA, KOTOpPhIE O00pa3yroT
HEOTHEMJIEMYIO OCHOBY COBPEMEHHOTO WH)XEHEPHOTO MHUpa. MexaHHKa Kak Hayka o
JABWKCHUW, CWJIAX WM B3aMMOJICHCTBUSX CIY)KUT (yHIAMEHTa IJsl TOHUMAaHHA W
pa3pabOTKH CaMbIX Pa3IMYHBIX TEXHOJIOTHA, OT MPOCTHIX MEXaHUYECKUX YCTPOUCTB JI0
CIIO)KHBIX aBTOMATHU3WPOBAHHBIX TPOU3BOJICTBCHHBIX JMHHUN. TEXHOJOTHH, B CBOIO
odyepelb, MPUMEHSIOT O3TH TEOPETUYECKUE 3HAHUS HA MPAKTUKE, BHEAPSS
MHHOBAIIMOHHBIE PEUICHUS, KOTOPBIC ONTUMH3HPYIOT MTPOU3BOJICTBEHHBIC TIPOLIECCHI U
oOecnieunBaroT Oosiee 3PPEKTUBHOE UCTIOIB30BAHUE PECYPCOB.

Oc00EHHO Ba)KHBIM ACHEKTOM SIBJISETCS TO, YTO PA3BUTHE MEXAHUKH U TEXHOJOTUH
HEBO3MOKHO 0€3 MOCTOSTHHOrO BHEAPEHUsI MHHOBaLM. COBpEMEHHBIE TOCTUKEHUS B
00JJaCTH KOMITBIOTEPHOTO MOJEIUPOBAHUSA, HOBBIX MAaTE€pUajoOB, pOOOTH3ALUMU U
aQAJUTUBHBIX TEXHOJIOTMM 3HAYWUTEIBHO YJIYYIIWIM TOYHOCTB M CKOPOCTH
[IPOCKTUPOBAHMSA, a4 TAKXE PACIIMPWIA BO3MOXKHOCTH JUIA CO3JaHUS CIIOKHBIX
KOHCTPYKUMH U U3EIUI. DTH JOCTKEHUS MO3BOJLIIOT pElIaTh 3a/1a4d, KOTOPBIE paHee
Ka3aJIUChb HEBO3MOXHBIMH, U OTKpPBIBAIOT HOBBIE€ MEPCHEKTUBBI A OyaylIHux
VHKCHEPHBIX PEIICHUM.

He MeHee BaxXHbIM SBISE€TCA BIUSHUE MEXaHUKHM HAa YCTOWYMBOE pPa3BUTHE
ITPOM3BOJICTBA W CHIIKEHHME BO3JCHCTBHS Ha OKpYyKaromyr cpeay. COBpEeMEHHBIE
METOABl  ONTHUMHU3ALUU IIPOU3BOJICTBEHHBIX  IPOLECCOB, UCIIOJIb30BaHUE
HHEProd(PPEeKTUBHBIX U HIKOJIOTMUECKH 0€30IaCHBIX TEXHOJIOTUM, @ TAK)KE CTPEMIICHUE
K COKpAaLICHUIO OTXOJ0B M YMEHBIIEHUIO YIJIEPOJHOTO CJIEa CTAHOBSITCS Ba)KHBIMU
3a/layaMi, KOTOpbIE aKTHMBHO pEHIAlOTCd C IPUMEHEHHEM MEXaHMYECKUX U
TEXHOJOTMYECKUX 3HAHUHU. DTO OCOOEHHO aKTyaJbHO B CBETE IJI00AIbHBIX BBI30OBOB,
TaKMX KaK U3MEHEHHUE KIuMaTa U 1e(UIUT MPUPOIHBIX PECYPCOB.

Takum 00pa3oM, MeXaHHUKa U TEXHOJOTUU HE TOJBKO OCTAIOTCSI OCHOBOM Iporpecca B
Pa3TUYHBIX OTPACIISAX, HO ¥ TIOMOTAIOT PEIaTh TI00aTbHBIC POOIEMBI COBPEMEHHOCTH.
Bynymiee aTux Hayk oOeIiaeT cTaTh elie 0oJiee yBIeKaTeIbHBIM U MHOTOO0CIIAIOIINM,
OTKPBIBasl HOBBIC TOPU3OHTHI [JIsl YyJydIIEHWS KadecTBa JKU3HU W Pa3BUTHUSA
MPOMBIIIUICHHOCTU. MHTEerpanus HOBBIX TEOPETHUYECKUX M MPAKTHUUYECKHUX IMOJXOOB,
riIyOoKasi B3aMMOCBSI3b HAYKH U TEXHOJIOTUI O0elaeT B JalibHeIeM 00jee BhICOKHE
JTOCTIKCHUS U PEIICHHS, KOTOPBIE OYIyT CIIOCOOCTBOBATH MPOTPECCY YEIIOBEUESCTRA.
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CIIOPT U TH®OPMATHUKA: HOBBIE TEXHOJIOTYUH B ®U3NYECKOM
KYJIBTYPE

Anna0aeBa Hazuk PaxmanGepaueBna
[IpenomaBarens, TypKMEHCKHN TOCYIaPCTBEHHBIM YHUBEPCUTET UMEHU MaxTyMKyJIH
r. Amxaban TypkMeHucCTaH

OpasreagueBa Oryabcypai

[IpenogaBatens, TypKkMeHCKHIA TOCY1apCTBEHHBIA HHCTUTYT (PU3NYECKON KYIBTYPHI U
cropra

r. Amxaban TypkMeHucTaH

BBenenue

CoBpeMeHHOE pa3BUTHUE CIOpPTAa HEBO3MOXHO TMPEACTaBUTh 0€3 NpPUMEHEHUS
MHOOPMAIIMOHHBIX  TEXHOJOTUM, KOTOpbIE  CTald  HEOTHEMJIEMOM  YacThIO
TPEHUPOBOYHOTO MPOIECCa, COPEBHOBAHUN U YMPABIICHUS CIIOPTUBHBIMU OOBEKTaAMHU.
bnaronapss undopmatuke u HUGPOBBIM PEHICHUSIM CIIOPTCMEHBI MOTYT JOCTHTaTh
HOBBIX BBICOT, @ TPEHEPHl W Bpayu MOJYYarOT JOCTYI K MHCTPYMEHTaM aHajiu3a U
MOHUTOPHUHTA, TOBBIIAIOIMNUM 3PGEKTUBHOCTH TOJITOTOBKU 1 MUHUMHU3UPYIOIIUM PUCK
TpaBM.

TexHoJIOTUU B CHOPTE CEroJiHsI OXBATHIBAIOT BCE YPOBHU — OT MPOQECCUOHATBHBIX
aTJIETOB JI0 JIOOUTENCH, BOBJICKAs IMUPOKHUE MACChl B aKTHUBHBINM 00pa3 JKHU3HU.
BupryanpHas peanbHOCTb, HOCHMBIE YCTPOWCTBA, HCKYCCTBEHHBIM WHTEIUIEKT U
MaltuHHOE 00y4eHne — Bce 3TO (hOpMUPYET HOBBIH JaHAIIA(T HU3NIECKOUN KYIbTYPHI.
[udposuzamus crnopra cnocoOCTBYET POCTY MHTEpeca K (PU3NUYECKUM YIPAKHEHUSIM
Cpenu MOJIOJICKH, UYTO OCOOEHHO BaXXKHO B AIIOXY PACHPOCTPAHEHHS CHASYEro oOpasza
KU3HU U YBEIMYECHUS BpPEMEHU, TPOBOIUMOTO 33 SKpaHaMHU.

Bmecte ¢ Tem, KuOEpCmoOpT CTAaHOBUTCSA OTACIbHOW KaTEropuel CHOPTUBHBIX
COCTSI3aHUM, I/Ie HABBIKM YIIPAaBJICHUS U ObICTpasi peakius NPUOOPEeTatOT KPUTUYECKOE
3HaYeHue. ITU U3MEHEHUsI TPEOYIOT INTyOOKOro MOHUMaHUS MOTEHIIMAJIa TEXHOJIOT U U
MX TPaMOTHOT'O BHEJIPEHUS HA BCEX YPOBHAX IMOATOTOBKU CIIOPTCMEHOB.

Takum o6pa3zom, uHbOpMaTHKa B CHOPTE — 3TO HE MPOCTO BCHOMOTATENIbHBIN
MHCTPYMEHT, a Ba)XKHasl COCTAaBJISAIONIAs], BIUSIONIAs HA Pe3yJbTaThbl, 0€30MaCHOCTh U
BOBJICUCHHOCTh ayJAUTOpUH. B [aHHOW CTaTbe pacCMaTpPUBAKOTCA KIIFOUEBBIC
HaIlpaBJICHUS] TPUMEHEHUS TEXHOJIOTUIM B CIIOPTE, MPUMEPHI YCIIEIIHBIX BHEAPEHUN U
IIEPCIIEKTUBBI UX JAIBHENIIETO PA3BUTHA.
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1. IlepcoHanU3UPOBAHHBINA MOAX0/ K TPEHUPOBKAM

CuctemMpl HWCKYCCTBEHHOTO HWHTEIUIGKTA W MAIIMHHOTO OOY4YeHUS aHaU3HPYIOT
OTPOMHBIC 00BEMBI TAHHBIX, YTO TO3BOJISET TPEHEpPAM M CIIOPTCMEHAM aJIallTUPOBATh
TPCHUPOBOYHBIA TMPOIIECC TIOJ WHAMBHIyaJIbHBIE OCOOCHHOCTH KaXKIOTO atieTa.
Hamnpumep, npunoxenus, takue kak Strava, MyFitnessPal u Fitbit, oTcnexusator
(GU3HYECKYI0 aKTHUBHOCTh, (PUKCHpYS TMOKa3aTedu Harpy3kH, 4YacTOTy CEpACYHBIX
COKpAIIIEHUW U pACXO]l KaJOPUH.

AJNTOpUTMBI Ha OCHOBE aHalIW3a JAHHBIX IIOMOTAIOT BBISIBUTH CJIA0BIE CTOPOHBI
CIOPTCMEHa M pa3paboTaTh Hporpammbl jisi X yctpaneHus. Kpome toro, MU
IIPOTHO3UPYET YPOBEHb BBIHOCIMBOCTH W BO3MOXKHOCTb TPaBM, 4YTO ITO3BOJISIET
KOPPEKTUPOBAaTh IUIAH 3aHATHI B PEKUME PEaJbHOTO BPEMEHH. OTO MOBBIIIAET
3¢ (HEKTUBHOCTH TPEHUPOBOK U CHIXKAET PUCK NTEPETPEHUPOBAHHOCTH.

[Tpumepom siBnsiercs GpyTOoIbHBIN KIy0 "bapcenona", KOTOphIiA UCIIOIB3YET CUCTEMBI
TPEKMHIa UTPOKOB Ha MOJIE JJISl aHAIIN3a UX MEPEIBUKEHUN, CKOPOCTU U TAKTUYECKUX
PELICHUM.

2. BupryaJbHas 4 10NOJHEHHAsl PeajIbHOCTh B CIIOPTE

Texnonorun VR (BupTyanpHas peanbHOCTb) MU AR (HomosjHeHHass peanbHOCTD)
3HAUUTEIBHO PACIIUPSIOT BO3MOXXHOCTH CIIOPTCMEHOB B TpeHUpoBKax. VR-
CUMYJIATOPBl TO3BOJISIIOT MM OTpalaThIBaTh CIIOKHBIE 3JIEMEHTHI, HE IOJIBEpPrasich
(bu3nYecKo Harpy3ke win pucky TpaBm. Hampumep, B 6okce VR ucnonb3yercs ms
MOJEIUPOBaHUSL OOEBBIX CUTYaLM U aHaM3a TEXHUKH YAapOB.
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JloToJIHEHHAas peaibHOCTh [IOMOTaeT B KOMaHIHBIX BUJaX CIIOPTa, TAKUX Kak 0ackeT0o
u (GyT00JI, MOJIEIUPOBATh UTPOBHIE CUTYaIlMH, pa3pabaTbiBaTh TAKTHUYECKUE CXEMbl U
TPEHHUPOBATh PEAKLIMHM HA DPA3JIMYHbIE CLEHAPUM WUIPHl. BUpTyanbHbIE TPEHHPOBKHU
TaK)Ke JOCTYIHBI ISl JIFOOWTENed CHopTa, 4TO JENaeT MX NOMYJISpPHbIMH U BHE
po(heCCUOHATIBHBIX ApEH.

3. KubGepcnopr u ero 3Havyenue

Kubepcropr mpencraBnsier co0oli yHHKalbHOE HampaBleHHE, TI/€ CIOPT U
uH(pOpPMaTHKA CIUBAIOTCS BOCAMHO. DTO OJHA U3 CaMBIX OBICTPOPACTYIIUX OTpaCIeH,
MPUBJICKAIONIAs MUJUTMOHBI YYACTHUKOB M 3pUTENel 1o Bcemy mupy. B xubepcmopre
KJIFOUEBYIO POJIb UTPAET CKOPOCTh PEAKLUHU, CTPATETMYECKOE MBIIIEHUE U KOMaHAHOE
B3aUMOJICHCTBHE.

CoBpeMeHHbIE TEXHOJIOTUN 00ECTICUUBAIOT PA3BUTHE TIATPOPM JIJIs1 OHIANH-TYPHUPOB,
CUCTEM CTPUMHHIA W MpOrpamMM aHaiu3a Urp. BupTyanbHble TUIOMAAKU, TaKUE Kak
Twitch u YouTube Gaming, mMO3BOJSAIOT MHIIJIHOHAM 3pUTENECH CIEAUTH 3a
COPEBHOBAHMSIMHU B PEXHME PEATbHOTO BPEMEHH, JAeias KHOEpCIopT TI00aTbHBIM
SIBJICHHEM.

.8 ) 0134 76

N
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4. IlndpoBbie TEXHOJIOTNHM B CIIOPTUBHOI MeINIIUHE

MeI[I/IHI/IHCKI/Ie TCXHOJIOTMU AKTUBHO BHCAPAIOTCA B CIOPT JII MOHUTOPHWHIA
COCTOAHUA 310POBbS U HpO(i)I/IJIaKTI/IKI/I TpaBM.

Hocumsble ycTpolicTBa, TakMe KaK YMHBIE 4achl U JATYUMKHU HA OJEKIE, HEIPEPBIBHO
COOMPAIOT JaHHBIE O CIIOPTCMEHAX. JTU JAHHBIE MCHOJIb3YIOTCS NIl aHAJIM3a YPOBHS
YCTaJOCTH, BBISBJICHHUS MPU3HAKOB MEPETPECHUPOBAHHOCTH U Pa3pabOTKH MporpamMm
BOCCTAaHOBJICHUS.

[IporpaMMbl peaOuiIMTalMKd TaKXKE HCIOJIB3YIOT HH(POPMAIIMOHHBIE TEXHOJIOTUU.
Hanpumep, 3D-ananu3 ABMKEHUN NOMOTAET BBISIBISITH OTKJIOHEHHUS B OMOMEXaHUKE
CIIOPTCMEHA, YTO IO3BOJISIET BpayaM M (QU3MOTEpaneBTaM KOPPEKTHUPOBATh TEXHUKY
BBIIIOJIHEHHSI YIIPAXKHEHHUI M YCKOPSTh IPOLIECC BOCCTAHOBJIEHUS TIOCIIE TPaBM.

5. YnpaB/ieHue cIOPTUBHBIMU 00beKTAMM 1 MEPONIPUATHIIMU

[IporpamMmHBIC perieHrs aBTOMAaTU3UPYIOT MHOTHE aCIIeKThl OpTraHU3aIK CIIOPTUBHBIX
COPEBHOBAHHMM W yIpaBJICHUs] CIIOPTUBHBIMH KOMILIeKkcaMu. CHCTEMBI PEeruCTpaluu
YYaCTHUKOB, TPOBEACHHUS KEPeObEBOK M TMOJicueTa pe3yJbTaToB paboTaloT B
ABTOMATHYECKOM PEKHME, UCKJII0Uas YeIOBEYSCKHN (PaKTOp M CHMIKAsI BEPOSATHOCTH
OIIINOOK.

Hudposeie mnatdopmsl, Takue kak FIFA Match Centre mnmnm NBA Game Time,
MIO3BOJIAIOT OOJIENBIUKAM CIIEIUTH 3@ XOJJOM COPEBHOBAHUI OHJIAMH, YTO YBEJINYUBAET
BOBJICYEHHOCTh AyJUTOPUM U MOMYJSIPHOCTh crnopra. OHIaWH-TPaHCISIUU U
CTPUMMHIOBBIE CEPBUCHI JIEJIAIOT CIOPTUBHBIE MEPOINPUATHS JTOCTYIHBIMH  JUIS
3pUTEIIEN 110 BCEMY MUDY.

3akiroueHue

Takum oOpazoMm, LUQPPOBBIE TEXHOJIOTUM B CIOPTE UIPAIOT KIIOUEBYIO POJb B
Tpancopmaruu Pu3nueckoil KyJabTyphl U mpodeccuonanbHoro cnopra. MadopmaTuka
CIIOCOOCTBYET TIOBBINICHUIO KauyeCTBa TPEHUPOBOK, CHWKEHHUIO TpaBMaTuMa U
YIYUYIIEHUIO B3aUMOJEHUCTBUSL MEXKIY CHOPTCMEHAMU U TpeHepaMu. BupTyanbHas u
JOTIOJIHEHHAs! PEalbHOCTh, HMCKYCCTBEHHBIH HWHTEIJIEKT M HOCHMBIE YCTPONCTBA
CTAHOBSITCSl CTaHJAPTOM B CHOPTHBHOM MPAKTHUKE, OTKPbIBAsi HOBBIE TOPU3OHTHI JJIS
JIOCTUKEHUS BBICIINX PE3YJIbTATOB.

Pa3Butne kubepcrnopra MOJYEPKUBAET BAXKHOCTh LUQPPOBBIX  HABBIKOB U
CTPATETUYECKOTO MBIIIJIEHUS, YTO JIeJIaeT CHOPT AOCTYIHBIM JIJIsi HOBBIX KaTEropui
Y4acTHUKOB. B3aumopeiicTBue criopta U MHMOPMATUKU MPOJIOJIKAET YIIyOnsThes,
co3/1aBasi MEPCIEKTUBHI i1 MHHOBALMN U YJIYyYLICHUS BCEX AaCHEeKTOB (PU3UYECKOM
AKTUBHOCTH. B KOHEYHOM HTOre, 3TH M3MEHEHUs IOJIOKHUTEIBHO CKa3bIBAIOTCA Ha
3/I0pPOBbE HACEJIEHUSI U YPOBHE BOBJICYEHHOCTH B CIIOPT, CIIOCOOCTBYS (HOPMHUPOBAHHUIO
aKTUBHOT'O U 3JJ0pPOBOI0 OOIIECTBA.
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HEYEJIOBEYECKHUM KUBOTHBIM OTKA3AJIN B YYBCTBE
CITPABEIVINBOCTH

Hpuna HukoiaeBa

KaHIUIAT OWOJOTWYECKUX HAyK, OINEHT Kadeaphl dBOIIOIMOHHOW OHOJIOTHH,
Poccuiickuii yHUBEpCUTET APY>KOBI HAPOIOB.

AHHOTaIII/Iﬂ: HeﬂaBHI/Ie HCCICAOBAHUA B 0077aCTH KOTHUTHBHOHM TICUXOJIOTHU H
OTOJIOTHMHN IIOKa3aJIh, 4YTO CITOCOOHOCTH omymarb CIpaBCIJIMBOCTb, TPAAUITHMOHHO
paccMaTpuBacMasd KaKk YHUKaJIbHAA YCIIOBCUCCKAA UCPTA, IPUCYTCTBYCT U Y HCKOTOPBIX
KNBOTHBIX. OI[HaKO BOIIPOCBI O CTCIICHU BbIPAKCHHOCTHU TOM CIIOCOOHOCTH y
JKMBOTHBIX  OCTArOTCA  CIIOPHBIMMU. B CTaTbC pacCCMATPHUBACTCA  KOHLCIIIMA
CIIpaBCJIMBOCTH Y HCUCIIOBCUYCCKNX JKUBOTHBIX, d TAKIKC PE3YyJIbTAThI OKCIICPUMCHTOB,
KOTOPBIC IMMOAHUMAIOT BOIIPOCHI O TOM, HACKOJIBKO CIIPABCIJIMBOCTL KakK COI_[I/IaJIBHBIﬁ
KOHOCHIT JOCTyIIHA J[UIA APYrMX BHAOB W 4YTO HMCHHO IIOAPAa3yMEBACTCA II0J
«CIIPaBCIJIMBOCTBIO» B KOHTCKCTC JKUBOTHOI'O MHpPA.

1. BBeaenue

CrnpaBemMBOCTh, Kak OJHO M3 (yHAAMEHTAIbHBIX MOHATHA COIMANIBHOW KU3HU,
TPAJAUIIMOHHO  ACCOLIMUPYETCS €  YEJOBEUECKHMM  OOHIECTBOM. OTO  4YyBCTBO
OCHOBBIBAETCSI HAa NMOHMMAHWHA NPABUJIBHOCTA WJIM HENPABWIBHOCTH JEHCTBHUM, Ha
paclpeneseHud pPeCypcoB, YECTHOCTH B OTHOUIEHUAX M JPYTUX NPUHIUIIAX
MOpPaNbHOTO nopAaka. OTHAKO MOCIEHNE UCCIEA0BAHUS TOKA3BIBAIOT, YTO HEKOTOPHIE
’KUBOTHBIE CIIOCOOHBI NPOSBISATH 3JIEMEHTHI, KOTOPbIE MOXXHO MHTEPIPETUPOBATh KaK
YyBCTBO CIIPABENJINBOCTH.

3aMaHHBId  BOTPOC: MMEIOT JIM HEYEJIIOBEUECKHE JKUBOTHBIC  aHAJOTHYHBIC
YEJIOBEUECKOMY OIIMYIIICHUIO CIPABEIIMBOCTH, SIBJSETCS HE TOJBKO HAYYHBIM, HO U
¢dbunocodhckuM, MOCKOJIBKY 3aTparuBaeT 00JIaCTH MOPaIu, SBOJIOINH U ATUKU. B cTathe
paccMaTpUBAIOTCS SKCIIEPUMEHTHI, POBOIUBIIIAECS C )KHBOTHBIMHU, M UX PE3YJIbTAThI,
KOTOPBIE MOTYT YKa3bIBaTh Ha HAJTUYHE WJIM OTCYTCTBUE TAKOTO YYBCTBA Y PA3IMYHBIX
BU/JIOB.

2. Cl'[paBeI[JII/IBOCTb H )KMBOTHBIC: OCHOBHBIC TECOPUH U MOAXO0AbI

I/ICCJIe,HOBaHI/IH B 00JIaCTH KOTHUTUBHOM IICUXOJIOTMH U 3TOJIOTHH >KUBOTHBIX IIOKa3aJiu,
4TO IIOHATHEC CHPaBCAIHMBOCTU Yy JKHBOTHBLIX, BO3MOYKHO, OI'PaHHYCHO 0a30BBEIMH
HWHCTHHKTaMH COHHaHBHOﬁ KOOIICpaluuu.
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Hanpumep, HEKOTOpBIE BUJIbI IPUMATOB U APYTUX COLMAIIBHBIX KUBOTHBIX, TAKMX KAK
co0aKku U CIIOHBI, CIOCOOHBI paclo3HaBaTh 3JIEMEHTHI HECTIPABEUIUBOCTH B MIOBEICHUH
COTOBApUIIEH WM B PACHpPENENIEHUH PECYpCOB. DTO MOXET MPOSBIATHCS B BHUJE
arpecCHUBHBIX PEAKLUUW Ha CUTYalMIO, KOTJa OJWH U3 MapTHEPOB IMOIy4aeT OoJiblIee
BO3HArpaXk/ICHUE 3a T€ K€ YCUJIMS, YEM JIPYTOM.

OI[HaKO BOIIpOC O HAJIWMYHMHU HNCTHHHOTO 4YYBCTBA CIPAaBCAINBOCTHU, OJIU3KOTO
YCJIOBCYCCKOMY, OCTACTCA OTKPLITBHIM. YyeHsle MpcaIrojararoT, 4To y KHUBOTHBIX
CKOpEC IPOABIIACTCA HCCIIPABCAJIIMBOCTL KAK PCAKOHSA Ha HAPYIICHHC COHHaHLHOﬁ
rapmMmoHn, a HC MOPAJIBHOC OCYXICHHC I[CI\(JICTBHI‘/’I C TOYKH 3pCHUA a6CTpaKTHLIX
MOpPAJIbHBIX ITPUHIIUIIOB.

3. DKCHePUMEHTBI M UCCJIEI0BAHMS

BaxneilimuMu ~ 3KCepyUMEHTaMH, KOTOpbIE  CTajd  OCHOBOM [UJIi  TEOpUHU
CIIPABEJIUBOCTU Y KUBOTHBIX, CTAJIM UCCIICJIOBAHUS C y4acTheM 00e3bsiH. B oqHOM 13
AKCIEPUMEHTOB, MpoBeaeHHBIX B 2003 roxy, Makaku-pe3ycbl JIE€MOHCTPUPOBAIU
arpeccuio, Korjaa uM JaBajid MEHEee EHHOE BO3HAIPAXKICHUE 32 aHAJIOTUYHBIE YCUIIUS,
YeM HUX COTOBapHIly. OTOT ONBIT MPOJAEMOHCTPUPOBAJT, UYTO MAaKaKU CIIOCOOHBI
pa3nyaTh HECIPABEIJIUBOCTh B pACIPENCICHUH PECYPCOB U PEarupoBaTh Ha HEE.

Kpome Toro, uccienoBanusi ¢ yuacTheM CIIOHOB TAK)Ke MOKA3bIBAIOT, YTO OHU CIIOCOOHBI
pacrno3HaBaTh HECHPABEMIMBOE PACHPEACICHUE NUIIA W MOTYT HU3MEHSTHb CBOE
MOBEJICHUE B OTBET HA TAaKUE CUTyallMU. DTO MOATBEPXKIACT, UTO KHUBOTHBIE C OoJiee
BBICOKOOPTaHM30BaHHBIMU COIMATILHBIMU CTPYKTYPaMHU MOT'YT 00J1a/1aTh MPUMUTUBHON
(dhopMoii «uyBCTBA CIIPABEAIUBOCTI.

4. OxxugaeMble U HeOKUIaeMble Pe3yJIbTAThI

XOTsl pe3yiabTaThl UCCIEAOBAHNN MOKA3bIBAKOT, YTO MHOTHUE COLUAIBHBIC >KUBOTHBIC
MMEIOT BO3MOKHOCTh PACO3HABATh 3JIEMEHTHI HECITPABEIJIUBOCTH, CIEAYET OTMETHUTD,
YTO Takas HECIPABEIIMBOCTh CKOPEE HHTEPHPETUPYETCA B PaMKax 3BOJIOIHUOHHOU
OMOJIOTMH KaK MEXaHW3M, HaIPaBJICHHBIM Ha TOJJICPKAHUE COIMATIBLHON TapMOHHUH H
KOOMepauuu B Trpynnax. ITO MOXKET O3HayaTb, YTO YYBCTBO CHPABEIJIMBOCTH Y
KUBOTHBIX OTPAHUYEHO WHCTUHKTUBHON MOTPEOHOCTHIO B COTPYJHUYECTBE, & HE B
MOPQJIbHBIX OLICHKAX JCUCTBUU.

5. 3akaouenue

[ToHATh, €CTh JIM Yy >KMBOTHBIX UYBCTBO CIIPaBEIJIMBOCTH B UYEJIIOBEUECKOM CMBICIIE,
OCTaeTCsl CJIOXKHOU 3amaudeit. OgHAaKO pe3ysbTaThl MCCIIEAOBAaHUN TOKa3bIBAIOT, YTO
HEKOTOpbIE BHUJBI KUBOTHBIX CIIOCOOHBI BOCHPUHUMATH HECIPABEIJIUBOCTh U
JEeWCTBOBATh B OTBET HA HEE, YTO MOXKET OBbITh PACIIEHEHO KaK MPUMHUTHUBHOE YYBCTBO
CIIpaBEIJIMBOCTH. TeM He MeHee, 3TO YYBCTBO CYIIECTBEHHO OTJIWYAETCA OT
YeJIOBEYECKOT0 BOCHPUSTUSI CHPABEIMBOCTH, W €ro (PyHKIMS CKOpee CBs3aHa C
SBOJIFOIIMOHHBIMHA MEXaHW3MaMH BEDKHUBAHUS M COITMAJILHOTO B3aUMOJICHCTBHS.
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OU3NO0JIOT'USA CEPALA: KIFOYEBBIE HAYYHBIE OTKPBITUSA U UX
ABTOPBI

Srmyposa I'ynbHapa PegkenoBHa

Kannunatr MequumHuCKuX HayK TypKMEHCKHI rOCYJapCTBEHHBIM MEIUIIMHCKUI
yHuBepcuTeT UM. Mebipara ['appsieBa

r. Amxaban TypkMeHUCTaH

Mypanosa Masi CaxatoBHa

JIOKTOp MEAMUIMHCKUX HAyK TypKMEHCKUN rOCYIapCTBEHHBIN MEIUIIMHCKUN
yHUBepcuteT uM. MbIpara ["appeieBa

r. Amxaban TypkMeHucCTaH

BBenenue

CepaedyHo-cocyiuCTasi CUCTEMa SBJSETCS OJHOM M3 BaXHCUIIMX B OpraHu3Me
YEJIOBEKA, WIpas KIKOYEBYKD pOJb B MOJJCP)KAHUM TOMEOCTa3a W HOPMaJIbHOU
Ku3HenesTenbHoCcTH. Ceple, KaKk HEHTPaIbHbIA OpraH 3TOM CHCTEMBI, OTBEYAET 3a
nepeKavyKy KpoBH, 00ecriednBasi JOCTaBKY KMCJIOPO/Ia U MUTATEIbHBIX BEIIECTB KO BCEM
TKaHSM OpraHu3Ma, a TakXKe yAaJeHue MpoaykToB oOMeHa. [lonumanue Qusnonoruu
cepAlla U MEXaHHW3MOB €ro padOThl MMEET Ba)KHEHIee 3HAYEHHWE HE TOJBKO JJIA
TEOPETUYECKON MEIULHMHBI, HO U JJIsi KJIMHUYECKOW IMPAKTUKH, MOCKOJIBKY MHOTHE
CEePACYHO-COCYAUCThIC 3a00JICBaHUS SBIISIIOTCS OJHUMHM HW3 BEAYIIUX TMPHYHUH
CMEPTHOCTH BO BCEM MUPE.

C MOMeHTa CBOETO OTKPBITHS (hU3MOJIOTaMU U BpauaMu B Pa3HbIE HCTOPUYECKUE IITOXH,
(GyHKIIMU cepjilla TPUBJIEKAIM BHUMAHUE YUYEHBIX, YTO MPUBEIO K MHOTOUYUCICHHBIM
OTKPBITUSIM, 3HAUUTEJIbHO M3MEHMBIIMM HAIlM MPEACTaBICHUS O TOM, Kak paboTaeT
ATOT opraH. M3ydeHue cepeyHO-COCYIUCTOM CUCTEMbl U €ro (PU3HOJOTHUYECKUX
MPOIECCOB — OTO JUIUTEJIbHBIM M MHOTOATANHBIA MYyTh, BKIIOYAIOUIUNA B ceOs
pa3JIMuHbIe TMOJXOJbl W METOJbl, OT AaHATOMUYECKMX U (PU3HOJOTHYECKUX [0
MOJICKYJISIPHBIX M TEHETUUECKUX.

Ucropust uccrnenoBanuii cepana HacuuthiBaeT Oosnee 400 jeT, HauMHasg C TMEPBBIX
HaOIOACHUI 3a €ro aHaToMue W (PYHKIUSMU, U O COBPEMEHHBIX JTOCTH)KCHHM B
00J1acTH MOJIEKYJISIPHON OMOJIOTMH, T€HETUKU U KJIETOYHBIX TexHoJiorui. OaHuM u3
BOXHEHUIINX TOCTUKEHUN CTAJ0 MOHUMAHUE DJIEKTPUYECKONM aKTUBHOCTH CEpJIlia, 4TO
MTO3BOJIMJIO 3HAUYUTEIIBHO YIIYUYIIUTh TUAarHOCTUKY U JiedeHue 3a00IeBaHM i, CBSI3aHHbIX
C HapYLWIEHHUSIMH CEPACYHOTO PUTMA.

-58-



bonee TOro, ¢ pa3BUTHEM HOBBIX TEXHOJOTUH Yy4Y€HbIE MOTYT Temlepb H3y4yaTh
KJIETOYHBIE MEXaHU3MbI, KOTOPHIE JIEKaT B OCHOBE HOpMaJbHOW paboOThl cepala, a
TaK)Xe TeX U3MEHEHHM, KOTOpbIe MPUBOAST K 3200JIEBAHUSIM.

CoBpeMeHHbIC HayYHbBIE HCCIICAOBaHMS cep/Ilia OpUCHTHPOBAHBI Ha Bee OoJee riry0okoe
MOHMMaHUE MEXaHH3MOB, KOHTPOIHMPYIOMUX €ro (PyHKIMH, a Takke Ha pa3paboTKy
WHHOBAIMOHHBIX METOJOB [IMArHOCTHKH U JIeYeHHs. B mocienHue IecATHUICTHS
3HAYUTEIBHBIN TIPOrpecc ObUT JOCTUTHYT B OOJACTH CTBOJIOBBIX KIIETOK, TCHETHKH,
MOJICKYJIIPHOM MEIUIIMHBI, a TAK)KE B UCCIICIOBAHUM MUKPOOHMOMA M €TI0 BIUSHUS Ha
310poBbe cepria. COBOKYITHOCTb ATUX JOCTHKEHUH CO37aCT HOBBIC MIEPCIICKTUBBI JIS
pa3pabOTKH  BBICOKOA((PEKTUBHBIX  METOJOB  JICUCHHUS  CEPIACYHO-COCYIMCTHIX
3a00JIEBaHMI.

B naHHOM KOHTEKCTE IEIbI0 JaHHOW CTAaThH SBIACTCS 0030p KITFOYEBBIX HAYYHBIX
OTKPBITUH B 00JIaCTH (PU3HMOJIOTHH CepAla, HaYMHAs C IMEPBBIX IIaroB B HM3y4YCHUHU
paboThl ATOTO OpraHa MW  3aKaHYWBas COBPEMEHHBIMH  HHHOBAIIMOHHBIMHU
JTOCTHKEHUSIMHU. PaccmMaTpuBaroTCs HE TOJIBKO OCHOBHBIE MEXaHM3MBI pabOThI cep/rla,
HO M KIIOYEBBIE KCCIICIOBAHUS, MPOBEJACHHBIC Pa3IMUYHBIMU YUYCHBIMH, KOTOPBIC
MTO3BOJIMJIM 3HAYMUTENIBHO PACIIUPUThL Hallle MOHWMaHHE (PU3HOJOTHH Cepilla M €ro
3a00JICBaHMH.

B craTbe Takike O0CBEIAIOTCS JOCTUKEHUS B 00JACTH KIIMHUYECKOM MEJIMLIUHBI, TAaKUe
KaK MCIIOJIb30BAaHUE CTBOJIOBBIX KJIETOK I BOCCTAHOBIJIEHUS MHOKapAa, pa3paboTKu
HOBBIX METO/IOB JIMATHOCTUKH, @ TAKXK€ poJib MUKpoOuoma u 3D-meuaTtu B KOHTEKCTE
CepJCYHO-COCYIUCThIX 3a0oneBaHuil. OmnucaHue 53THUX AaCIEKTOB IOMOXKET OoJiee
ri1yOOKO MOHSATh, KAaK MEHSUJIMCh B3IJISAbI HA pa0doTy cepAlla, KaKHe HayuyHbI€ OTKPBITUS
ChITpaJ BaXHEUIIYIO POJIb B Pa3BUTUM KapAMOJIOIMH, & TAKKE KAKUE MEPCIEKTUBBI
OTKPBIBAOTCS AJI1 MEIULIMHBI OYAYLIETO.

Ctpykrypa u QyHKIHH cepaua

Cepue 4denmoBeka — 3TO MOJbIM MBIIMIEUYHBIM OpraH, PAacloJIOKEHHBIA B TPyAHOU
KIJIETKE, MEXYy JerkuMu. OHO COCTOUT W3 YETHIPEX KaMep: ABYX MPECepauil U ABYX
KEJTYJIOUKOB, KOTOPBIE pa0OTAIOT B TECHOM B3aMMOCBSI3U, 0OECTICUnBasi IIUPKYJISAIIHIO
KpOBH uepe3 JIBa Kpyra KpoBOOOpallleHUsI: MaJiblii M OOJIBIION.

1. Cucronuveckasi M IMACTOJIHYECKAS IeATEJIbHOCTH cepana: Cucroga — 3To
daza cokpalieHusi cepila, KOrjla KPOBb BBITAIKHMBACTCS M3 KEIYJIOYKOB B
aprepun. Jluacrona — 310 ¢aza paccnalbieHusi, KOrjaa Cepile 3arnojHsAeTcs
KpOBbIO. OTH JiBa IIMKIA KPOBOOOpAIEHUS TOMOTAOT IMOJJIEPKUBATH
MMOCTOSTHHOE KPOBOCHA0KEHHNE BCEX OPTraHOB U TKaHEH.

2. JJeKTpUUYecKass aKTHUBHOCTH cepana: OCHOBHOM MEXaHW3M palOThl Cepila
CBSI3aH C BJIEKTPUUYECKON aKTUBHOCTBIO, KOTOPAsi HAYMHAETCSI B CHHYCOBOM Y3JI€,
pacrojioKeHHOM B TmpaBoM mnpenacepaud. CHHYCOBBIA y3€l TE€HEepUpYyeT
ANEKTPUUYECKUE UMITYJIbChI, KOTOPBIE 3aTEM PACIIPOCTPAHSIOTCS MO MPOBOSILIEH
CUCTEME Cep/illa, KOOPJIMHUPYSI €T0 COKPAILLEHUS.
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Ota cuctema AaeT BO3MOXKHOCTh CHHXPOHU3UPOBATh paboTy cep/lia, 4TOObI KaX1ast ero
KaMmepa COKpallaiach B Hy>KHbI MOMEHT, 00ecriedrBasi HOpMajibHOE KpOBOOOpAIlIeHHE.

OcHOBHBIC OTKPBITHA B 00J1aCTH (PM3UOJIOTHH CepALa
1. DaexkTpuuyeckasi aKTUBHOCTH CepPAIa

OnHUM U3 CaMbIX BaXXKHBIX OTKPBITUN B UCTOPUU (DMU3UOJIOTUU CEP/LIa CTaJI0 OCO3HAHUE
TOT0, YTO Cep/ilie 00JIalaeT PNEKTPUUECKON aKTUBHOCTHIO. Yike B XVII Beke ydyeHsblit
Yuiabsam XapBH OTKPBUT KpOBOOOpAIIICHUE, YCTAHOBUB, YTO KPOBb ITUPKYIUPYET IO
opranusMmy Onaromaps pabore cepama. Onnako Tonbko B XIX Beke, Onaromaps
Pa3BUTHUIO 3JIEKTPOPU3UOJIOTHH, CTAI0 BO3MOXHO Oojee JeTalbHO HCCIeI0BaTh
MEXaHHU3MbI BO30YXKIEHUS Cep/la.

B 1895 rony Kapa Jlanrengop¢ OTKpBUI, UTO CHUHYCOBBIM y3€J, HAXOJAIIUICS B
MPaBOM MPEACEPAUUN, SBISIETCA «IEUCMEUKEPOM» CEPALA, TCHEPUPYS HMITYJIbCHI,
KOTOPBIE 3aTEM PACIPOCTPAHSAIOTCS MO MUOKApAY M BBI3BIBAIOT €r0 COKPAIIECHUE. JTO
OTKPBITUE CTAJI0O OCHOBOM JIJIs1 pa3pa00TKH METO/I0B TMATHOCTUKY 3a00JIEBaHUM cepaLa,
TAKHUX KaK apUTMHH, a TAKXKE U1 CO3IaHUS KapAUOCTUMYJISITOPOB.

Kpome toro, ¢ pazsutrem metoioB diekrpokapauorpaduu (IKI') cTano BoO3MOXKHBIM
HE TOJBKO HU3MEPATHh SJIEKTPUYECKYIO AKTUBHOCThH CEpAlld, HO M JHArHOCTHUPOBATH
pazNu4HbIe CepACUHbIE TATOJIOTMM, BKJIIOYAas apUTMUHU, HHGAPKTHI U OJOKady
MPOBOASIIEN CUCTEMBL.

2. HepBHas peryjsinus cepAe4yHoii 1eATeJIbHOCTH

Cepane He paboTaeT B U3O0JALMU OT JPYTHUX CUCTEM opraHusMma. Ero nesarenbHOCTh
pETYyJIUpPYETCA LUEHTPAJIbHON HEPBHOM CHUCTEMOM, B YaCTHOCTH, aBTOHOMHOW HEPBHOU
cuctemoil. Aawndept I'yrtman B 1931 romy B cBomx paboTax TmoKasal, Kak
CHMIIATUYECKAsl Y MapacUMIIAaTUYECKass HEPBHAS CHCTEMA BJIMSAIOT HA YaCTOTY W CHITY
CEepACYHBIX COKpamleHu. CumIatndeckas HEpBHAsg CUCTEMA YCKOPSIET CEpACUYHBIN
PUTM, YBEJIIMYUBAET CHITY COKPAILIEHUI, YTO BAXKHO B CTPECCOBBIX CUTYAIUIX, TOT/AA KaK
IapacUMIaTUYECKAs] HEPBHAS CUCTEMA 3aMEIUUISIET PUTM U CHUKAET CHITY COKPAILICHUM
B COCTOSIHUM TIOKOS.

OTU OTKPBITUS OTKPBUIM HOBBIE BO3MOXHOCTH JUIsl Pa3pabOTKH TepaneBTUUYECKUX
MOJIXO0/IOB K JICUCHUIO 3a00JIEBaHUM Ceplla, TAaKUX KaK TUIEPTOHHS M TaXUKapIHsl.
AHTHapUTMUYECKHE Tpenaparbl, OJOKAaTOpbl OeTa-aJApEeHOPEIEITOPOB U MperapaThl,
BIIMSIIONIME HA MapaCMMMIATUYECKYIH0 HEPBHYK) CHCTEMY, CTAJIM OCHOBOW JICUCHUS
MHOTHX CEPJACUYHO-COCYAUCTHIX 3a00JICBAHMIA.

3. HoHHbIe KAHAJIBI M KJIETOYHOE BO30Y:KIeHUE

OI[HI/IM K3 KIIFOYCBLIX OTAIIOB B IIOHMMAaHHUHA (i)I/ISI/IOJ'IOFI/II/I cepana CTaJllo OTKPBITUC POJIN
HMOHHBIX KaHAJIOB B KJICTKaX MHOKap/Jaa.
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B 1950-x romax Moxanmec K. IImuar u Kenwunm Humomusi MIPOBOIAIIN
MCCJIEIOBAaHMSI, KOTOPHIE TIO3BOJIMIIN BBISICHUTH, YTO BO30YKJIEHUE MHUOKAP/Ia CBSI3aHO C
JBIDKEHUEM HOHOB dYepe3 KIETOYHyr MeMOpaHy. Ocoboe 3Ha4YeHHE MMEIOT HOHBI
HaTpus, Kalusg U KajJdblUs, KOTOPbIC BIUSIOT Ha JIEKTPUUYECKYIO aKTUBHOCTh KIIETOK
MHOKap/ia U UX CIIOCOOHOCTh K COKPAIEHHUIO.

DTO OTKPBITHE MPUBEIO K cO3/1aHuI0 OoJiee F3(h(PEKTUBHBIX METOJIOB JICUCHUS] apUTMUI
U CepJICYHOM HEAOCTATOYHOCTH, HAPABJIICHHBIX HA PETYJIUPOBAHNE MOHHBIX KaHAJIOB.
Hampumep, npemnaparbl, Takue Kak KaJbIIMEBbIE AHTArOHUCTHI, MCIOJB3YIOTCS IS
JICYEHUS TUTIEPTOHUU U APUTMUIA.

4. MoJjexkyJsipHbIe MeXaHU3MbI Pa0doThI cepala

B mocienHue OecATHUICTHS, C Pa3BUTHEM MOJICKYJISIPHOW OWOJIOTMM M TCHETHKH,
(bU3HOJIOTHS CepJilla PaCIIUPIIIACh 332 CUET M3YYCHHS MOJICKYJSIPHBIX MEXaHH3MOB,
JIeXKAIUX B OCHOBE €ro pabOoThI.

Nccnenoanns Kipp SAHr nokasanu, 4To réHETUYECKUE MYTALMM MOTYT BIUATH HA
CTPYKTYpPY U (PYHKIMIO cepAla, NPUBOJAS K Pa3BUTUIO TAaKUX 3a00JEBaHUM, Kak
KapIMOMMOIIATHUS UIH aTEPOCKIIEPO3.

Ot HCCICAOBAHNA OTKPBIBAIOT HOBBIC 'OPHU3O0HTHI AJIA CO3AaHNA TCHCTHYCCKUX TCCTOB,
KOTOPBIC MOI'YT IIOMOYb B paHHeﬁ AUAarHOCTHKC 3a00JIcBaHMI cepana. KpOMe TOrO,
MOJICKYJISIPHBIC HMCCIICAOBAHWA ITO3BOJIAIOT pa3pa6aTBIBaTB HOBBIC MCTOJbI JICUCHUA,
TAKHWC KaK T'CHHAasA TCpalinud W CTBOJIOBBIC KJICTOYHBIC TCXHOJIOTHH, KOTOPLIC MOI'YT
CITOCOOCTBOBATH BOCCTaHOBJICHUIO IMOBPCKACHHOT'O MHUOKapaa II0CJIC I/IH(i)apKTa.

COBpeMeHHl)Ie HCCJIICA0OBAHUA U JOCTHKCHUSA

CCFOI[HH HCCICAOBAaHUA B o0iacTn (1)I/IBI/IOJ'IOFI/II/I cepaua 1nmpoaoLKarTCA B HCCKOJIBKHUX
HaIIpaBJICHUAX

1. Perenepanusi MUOKapJa C HCNOJb30BAHMEM CTBOJIOBBIX KJIeTOK: OJHUM U3
CaMbIX IEPCIEKTUBHBIX HANPABICHUN SIBIISIETCS HCIIOJIB30BAHUE CTBOJIOBBIX
KJIETOK JUIsI BOCCTAHOBJICHUS IOBPEXICHHBIX YYacTKOB MHOKapjaa. OTu
TEXHOJIOTMM MOTYT CTaTh OCHOBOH AJis JieueHUs HH(apKTa MHUOKapjaa, Korjaa
MOBpPEX/IACHHAs cepAeyHas TKaHb OyAeT 3aMEHSAThCS HOBBIMU KIIETKaMH,
CIIOCOOHBIMH BOCCTAHOBHUTH HOPMAIBHYIO (DYHKIIUIO CepIIia.

2. Mukpo61oM u ero BJIMsIHME Ha 3I0pOBbe cepAua: B nocneanue rojsl yueHble
Bce OoJbllle BHUMAHMS YAENSAIOT BIUSHUIO MUKpOOMOMa (MUKPOOPIaHU3MOB,
HACeJSIOMX  Halll KUIIEYHWK) Ha  pa3BUTHE  CEPACUHO-COCYIUCTHIX
3a0oneBanuil. lccrnenoBanusi MoOKa3aidd, YTO HEKOTOPbIE MUKPOOPTAaHU3MbI
MOTYT CHOCOOCTBOBaTh TIOBBIIICHHUIO YPOBHS XOJECTEpUHA W PA3BUTHIO
aTepOCKIIepo3a, YTO OTKPHIBAET HOBbIE BO3MOXHOCTH JJi MPOQUIAKTUKU U
JICUEHHUS CEPJIEYHO-COCYAUCTHIX 3a00JIEBaHUM.
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3. 3D-nmeyath m co31aHHe MCKYCCTBEHHBIX opraHoB: Texnonoruu 3D-medaTu
MO3BOJISIIOT CO3/1aBaTh MCKYCCTBEHHBIC TKAHW W OPTaHBI, BKIIOYAs CEpICYHBIC
KJIalaHbl ©  JaXe y4YacTKM  MHOKapja. OTH  pa3padOTKH  MOTYT
PEBOIIIOLIMOHU3UPOBATh KapAHUOXUPYPIrHIO, a B OYIyIIEM BO3MOXKHO CO3JaHHUE
MIOJTHOCTBIO UCKYCCTBEHHBIX CEepJIeIl ISl TPaHCTUIaHTaIT|H.

3akJIr0YeHue

du3nonorus cepana — 3TO0 TMHAMAYHO Pa3BUBAIOIIASCS 001aCTh MEIUIIUHEI, KOTOpast
MPOJIOJIKAET OCTABaThCA B IIEHTPE BHUMAHMS YYEHBIX Ojlarojapsi CBO€M 3HAYMMOCTH
JUTST TIOHUMAaHUS JKU3HEACATEIIPHOCTA YeJOBEKa M MPO(MIAKTUKHA 3a00JICBaHHIMA.
Uctopus uzyueHus cepjiia HaCUMTHIBAET CTOJIETHUSI U BKJIIOYAET B CE0s AMOXaTbHBIC
OTKPBITHUSI, HAUMHASL C OMHMCAHUS KPOBOOOpAalIeHUs! YUIbIMOM XapBU U 3aKaHYUBas
COBPEMEHHBIMU UCCIICIOBAHUSMU HA KJIETOYHOM U MOJIEKYJIIPHOM YPOBHSIX.

Ha IIPOTAXKCHHUU IICCHTI/IJICTI/Iﬁ YUYCHBIMHA ObUIH BBIABJICHBI KIIIOUEBBIC MCXaHHN3MBI,
JICKAIIHC B OCHOBC pa6OTBI cepama: OT BJIGKTpI/I‘-ICCKOﬁ AdKTUBHOCTH U PCTYJIHUA €TI0
pUTMa 10 HOHHLIX IIPOUCCCOB N MOJICKYJIAPHBIX B33HMOIICI>’ICTBI/II>'I.

OTtkpeiTHs Takux ydeHblx, kak Kapn Jlanrennopd, AnsOept ['yrrman, Moxanuec
HIMuAT 1 MHOTHE IpYyTHE, 3aI0KIWIN PYHIAMEHT AJIs CO3/IaHUSI METO/I0B TMarHOCTHKH,
poUIAKTUKU U JICYEHUSI CEPJICUHO-COCYAUCTHIX 3a00JI€BaHUM.

CoBpeMeHHbIE JTOCTMXKEHUSI B OOJACTH MOJIEKYJISIPHOM OWOJIOTMM, TEHETUKH,
CTBOJIOBBIX KJIETOK U OMOTEXHOJIOTUI pACIIUPSIOT TOPU3OHTHI KapAHoiaoruu. CeroaHs
MBI MOXEM HE€ TOJbKO 3(PPEKTUBHO AMATHOCTUPOBATH OOJE3HMU CEpJlla HA PAHHHUX
CTaJMsIX, HO U aKTUBHO pa3padaThiBaTh MEPCOHAIU3UPOBAHHBIE TOJIXO/IbI K JICYEHUIO,
BKJIIOYass TE€HHbIE W KIETOYHBIE TeXHOJOrMu. BBenenne mertonoB 3D-mewatn u
pa3pabOTKM  MCKYCCTBEHHBIX TKaHEl  OTKpbIBAET HOBBIE MEPCHEKTUBBI B
BOCCTAHOBJICHMM MOBPEXKIECHHOTO MHOKapAa U  CO3JaHUM  (YHKIMOHAJIBHBIX
MMILJIAHTATOB.

OpnHako Hayka O cepAle IMPOJOJIKAET CTAIKMBAThCA C BbI30BaMU. Poct cepruedyHo-
COCYIUCTBIX 3a00JI€BaHUM, BBI3BAHHBIX MAJIONOABM)KHBIM 00pa30M >KU3HH, CTPECCAMHU,
HEMpaBUWJIbHBIM TMHUTAaHUEM W CTapeHUEM HaceleHus, TpeOyeT MOCTOSHHOIO
COBEPILIEHCTBOBAHMS TOJAXO0J0B K Mpo@uiIakTUKe M JieyeHuto. He meHee BaKHbIM
HaIIPaBJIECHUEM OCTAETCS] U3YUEHUE B3aUMOCBSI3H MEXIAY MUKPOOMOMOM M COCTOSTHUEM
CEpJIEYHO-COCY/IUCTOM CHUCTEMBI, YTO MOMKET MPUBECTH K pa3pabOTKE HOBBIX
npOo(UIAKTUIECKUX MEP U JIEKapCTBEHHBIX CPEJCTB.

B Oynymem ¢gusnonorus cepana MOXKET CTaTh KIIIOUOM K CO3JaHUI0 MPUHIUIHAIBHO
HOBBIX METOJOB JICYEHHS, KOTOPBIE IO3BOJIAT NPOJJIUTH XWU3Hb WU YIYUYLIUTH €€
Ka4yecTBO Uil MWUIMOHOB JroAcd. JlambHeulnee uW3y4YeHUE MOJIEKYISPHBIX U
FeHETUYECKUX MEXaHU3MOB, pa3pab0OTKa MHHOBAIIMOHHBIX TEXHOJIOTHM U yriyOJjieHue
MEXIUCIUIUTMHAPHBIX UCCIEI0BAHUM 00€al0T OTKPHITh HOBbIE TOPU3OHTHI B OOpbOE
C CepACUHO-COCYTUCTHIMU 3a00JIEBAHUSIMHU.
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Takum o0pa3oM, pu3nosiorus cepaua OCTaeTcsl OJHUM U3 CaMbIX YBJIEKATENIbHBIX U
BA)KHBIX HAIIPABJICHUN MEIULIMHCKON HAyKHU. Ee TOCTHKEHUS HE TOIBKO OMOTAI0T HaM
JAy4lle TMOHSATh NPUHIUIBI PabOTHl 3TOrO JKU3HEHHO Ba)XXHOTO OpraHa, HO U
MPOKJIA/IBIBAIOT MYTh K CO3JaHUI0 OyAylleld MEIWLHHBI, CHOCOOHON CHpPABIISTHCS C
CaMBbIMHU CJIOKHBIMU BBI30BAMU COBPEMEHHOT'O 3/IpaBOOXPAHECHUS.
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N7 HAYKA 1 MUPOBO33PEHUE

Y]IK-519.6

MATEMATHYECKHWIA AHAJIN3 KAK OCHOBA COBPEMEHHBIX
HAYYHBIX OTKPBITHUI

@ HAYYHBIA )KYPHAJI

HosnbieB Aracepaap

[IpenomaBarens, TypKMEHCKHN TOCYIaPCTBEHHBIA YHUBEPCUTET UMEHU MaxTyMKyJIH
r. Amxaban TypkMeHUucCTaH

BBenenue

MareMaTHYeCKHii aHaaW3 SBJISICTCS OJHOM M3 KIIOYEBBIX o0OJIacTel BBICHIEH
MaremaTuku. OH 3aHUMAaeETCs MCCleAOoBaHUEM (DYHKIIMH, TIPEAeNIOB, IIPOU3BOIHBIX H
MHTErpaJioB. [MUCUUIUIMHA OCHOBAHA HA U3YUYECHUH MEPEXOJ0B MEXIAY JTUCKPETHBIMU U
HEIIPEPHIBHBIMU  BEJIMYMHAMU. METOABI MATEMATUYECKOTrO aHaIu3a MO3BOJSIOT
MOJICJIUPOBAaTh CJIOKHBIE IIPOLIECCHI W SIBJICHWS, OIKMChIBAS KX C IOMOIIBIO
MaTE€MaTHYECKUX BBIPAXKCHUNU U YPAaBHEHUM.

MareMaTryecknii aHajdu3 HaXOAUT TMPUMEHCHHE B PA3IMYHBIX OOJACTAX HAYKH,
TeXHUKH M HWHXXEHepHu. Ero MeTonpl cTaim OCHOBOW ISl CO3JaHUS COBPEMEHHBIX
JITOPUTMOB, CUCTEM MOJICITUPOBAHUS U TOYHBIX MCCIIEI0BaHUN B (PU3UKE U OMOJIOTHH.
be3 maTemaTnueckoro aHajansza HEBO3MOYKHO IMPEJCTABUTH COBPEMEHHBIC BBIUMCIICHUS
B DKOHOMHKE, KOMIBIOTEPHBIX Haykax M MeaunuHe. OH momoraeT pemarh 3ajayd,
CBSI3aHHBIC C TMPOTHO3WPOBAHHUEM, OINTHUMHU3ANMEH W HWHTEPIpETAlue OOJIbIINX
00BEMOB JaHHBIX.

1. IlpexeJibl M HENMPEPBLIBHOCTH

N3yuenue mnpenenoB MO3BOJISIET ONMMCHIBATH MOBeNCHHE (YHKIUNA B OKPECTHOCTSIX
onpeneneHHbx Touek. [Ipengen dbyHkumum siBiusercs 0a30BbIM MOHSATHEM, HA KOTOPOM
CTPOSITCSL BCE MOCIEAYIOIIME pa3aenbl aHau3a. Hanpumep, mpenessl UCIoOb3yOTCs
JUIS1 BBIYMCIICHHUS] MTHOBEHHBIX CKOPOCTEN, aHAIIN3a CXOIUMOCTH MOCJIEA0BATEIIBHOCTEN
U PAZIOB, a TAKXKE B 337a4aX ONTUMU3ALUY.

Pacmmpenne nonstuil npeaena v HENPEPHIBHOCTH MO3BOJIAET 1aBATh TOYHOE OMUCAHUE
psaa OPUPOJHBIX SIBJICHUM, TAKUX KAaK JWHAMHKA >KUIKOCTH, POCT KPHUCTAJLIOB HU
AIIEKTPOMATHUTHBIC BOJHBI. [lOHATHE HENMPEpHIBHOCTH (DYHKITUN HCIOIB3YETCS MPHU
IIOCTPOCHUU MOJICJIEN, OIMCHIBAIOIIMX YCTOMYHUBBIE CHUCTEMBL. HenpepbIBHOCTH
rapaHTUPYET NPEACKA3YEMOCTh U YCTOMUYUBOCTD PEIICHU MaTEMaTUYECKUX 3a1ay.

[IpumepoM CIIy>KUT 3aja4a HaXOXACHUS HSKCTPEMYMOB (DYHKIHMI B SKOHOMHUKE WIIU
OMKCaHUe JIBUKEHUS TeN B MexaHuke. Tak, HenpephIBHbIE (DYHKIIMK TPUMEHSIOTCS IPU
aHaJIM3€e CIpoca M MPEUIOKEHUs, JJI1 MOCTPOEHUs: TpaUKOB U BBISABICHHUS TOYEK

MaKCUMyMa WJIM MUHHUMYMa.
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2. IIpou3BOIHBbIE U HHTETPAJIBI

[IpousBognas (GyHKIUMU XapakTepu3yeT €€ CKOpOCTh u3MeHeHus. llpomsBoanbie
ABIISIIOTCS MOIIHBIM MHCTPYMEHTOM JUIsSl aHaliHu3a JIOKAIbHBIX CBOWCTB (PYHKIHMH U
HAaXOKICHUS TOYEK IKCTpeMyMa. B mpuKkiIanHbIX HayKax MPOU3BOAHBIC HCIIOIB3YIOTCS
U aHalu3a JAMHAMUYECKUX CHCTEM, ONTHMHU3ALUU TPOIECCOB M MOJEITMPOBAHUS
buznYeCKUX SIBICHUH.

Hanpumep, npows3BoAHBIE NPUMEHSAIOTCS B MEXAaHUKE JUISI ONMCAHUS JIBUKCHUS
OOBEKTOB, B OMONOTMHM — JAJISl aHAJIKW3a POCTA MOMYJSIUN, a B DKOHOMUKE — JIJIst
OLICHKM Map KMHAJIBHBIX NOKas3aTener. [Ipon3BoaHbIE TaKKe UIPAIOT BAXKHYIO POJIb B
BBIYMCIIUTEIBHOM MAaTEMATUKE IPU YUCICHHOM pEIICHUH 33Ja4 W IOCTPOCHHUH
aJITOPUTMOB.

HuTerpanbl, B CBOIO OYEpPE/b, MO3BOJAIOT BBIYHMCIATH IUIOIIAAN, O0BEMBI U APYrUe
BCJIMYMHBI, BO3HUKAIONIUE IPU CYMMHPOBAHHM OCCKOHCYHO MaJIbIX YaCTCH.
OmnpeeneHHbIE HHTErPaJibl IOMOTAI0T HAXOAMTh IUIOMAAb 1MOa rpaduKoM (YHKIIHH,
YTO HMMEET NPWIOKCHUS B (DU3HMKE JUIS BBIUMCICHHS PaOOTHI, SHEPTUU W MacChl
0OBEKTOB.

B ¢usuke nHTErpanbl HCHIOIB3YIOTCS AJIs pacyeTa paboThl U SHEPTUHU, B UHKEHEPUU —
U1 IPOEKTUPOBAHUSA KOHCTPYKIMI M aHalM3a CUTHAJIOB. METOJbl MHTETPUPOBAHUS
JeXaT B OCHOBE MHOTMX YHCJIEHHBIX METOJOB pELICHUs 33Jad B IPUKIATHBIX
AUCUMIUIMHAX. TakkKe HWHTerpajibl NPUMEHSIOTCA B CTATUCTUKE JUISI HaXOXKJEHUS
BEPOSITHOCTHBIX PACIIPEIEIICHUN.

HPDHSED,EI,HI:rIE 1 MHTerpanol

cosec odr = In

tg %‘ + C.

: i
I:S].].'].I'::IF—CDSI; fsinijdx:_cﬂsx_l_c!
(cosz) = —sinz,
to g 1 fcﬂs:t:d:t::sin:t:{—c,
(te) cos? T
1 tgxdr = —In|cosz| 4+ C,
(Et-g:t:} = =5
sin”
( y sin o /ctg:ﬂ dr =In|sinz| + C,
seex) = ———
cos? 1’ .
! cosx /sec:r, dr =In |tg <_ 4 _)‘ 4+
cosec ) = ———. _1
( ) sin’ / 4 2
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3. Psaabl 1 MX CXOAMMOCTH

Psanp1 ABNIAIOTCS BAXKHBIM MHCTPYMEHTOM JIJIS1 alllIPOKCUMAIHN (DYHKIIMHM U YHCIIEHHBIX
BBIUMCIICHNA. MaremMaTudyeckue psabl NPUMEHSIOTCSA Ui MPEACTABICHUS CIOKHBIX
(GyHKIUI B BUE CyMMbl OECKOHEUYHOTO YHMCJIa YIEHOB. DTO MO3BOJSAET MPUOIMKEHHO
pemars 3a1a4m, KOTOPbIE HEBO3MOKHO PEIINTh AaHAIUTHYECKHU.

CXomMMOCTh pSAOB ONPENENSeT, HACKOJIbKO TOYHO P MOXKET MPEACTaBIATh
¢byakumro. [Tpumepom cimyxar psanel Teimopa u @ypbe, KOTOPBIE HCIOIL3YIOTCS B
pemiennn audQepeHaNbHbIX ypaBHEHUN M aHanu3e CurHainoB. Psaner Dypbe
0COOCHHO Ba)KHBI B (PM3HMKE U MHXKCHEPHUH JUIS aHAIN3a MEPHOJUUYECKHUX MPOIECCOB U
CUTHAJIOB.

4. IndpdepennuaibHbie ypaBHEHUS

Huddepennnanbaple  ypaBHEHHS UrpaloT KIIOYEBYI0 pPOJb B MaTeMaTHYECKOM
MOJEIIUPOBAHUN (PU3NYECKHX, XUMHUYECKHMX U OHOJOrMYecKux ImporeccoB. OHu
OMKCHIBAIOT B3aUMOCBS3b MEXAY (YHKIHMEH M €€ MPOM3BOJHBIMHU, YTO IO3BOJSET
IIPEACKA3BIBATH [IOBEACHUE CUCTEM BO BPEMEHH.

[IpunoxxeHuss  BKJIIOYAIOT  MPOTHO3UPOBAHHE  KIMMATUYECKUX  HM3MEHEHUH,
MOJICIIUPOBAHUE SIUJEMUN W aHAIW3 JJIeKTpuueckux teneil. Juddepeniumansasie
YPaBHEHUS TAKKE HCIIOJB3YIOTCA B SKOHOMHKE ISl MOJICIIMPOBAHUS POCTA KanuTania,
aHaJIM3a UHBECTULIMIA U TUHAMUKH IICH.

DyHKUKH Jupdepennanbusie ypaBHeHUA
1. y=sin x—1-4-Ce=%n*, Z—Z—}-ycos x——-%sln?x.
dy\* dy dy
— RN SN — ey
2, y=Cx+|-C—C?, (dx) e xdxyO.
3. 4t =2Cx+C. (d”) +2x——y -0,
1ot 8°C = d_y)’]= 1t %Y
4. y*=Cx ire xyll (dx (X2 —y a)dx'
C 3 d*
5. y=Cyx +=+Cs. +x df
8. y=(Ci+Co¥) e** + —5 il—me -i’+k2y=e~.
. 1 2 ( l)l' dx?
= a arcsin x ~a arcsin » — i d_’.‘i__ ‘1{_/_ 8¢ o
7. y=Cye -+ Cye . (1 x)dxz X —ay 0.
dy |, 2 dy __
8. y—-—-*-C'. ?‘7{-‘-?3}-—0.

HpnMeHeHne MATEMATHYCCKOI'0 aHAJIN3a

MaremaTU4eCKrii aHAJIN3 [IUPOKO UCIIOJIb3YETCS B:
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o dusuke — I MOJCIMPOBAHUS JIBJKCHHMsI, pacueTa TPACKTOPUN M aHAIN3a
KoneOanui. PU3MKU HCHOJB3YIOT HHTErpaibl ISl BBIYUCICHHUS pPabOTHl U
SHEPIUH, a IPOU3BOIHBIE — IS ONTMCAHUS U3MEHEHUS COCTOSIHUSI CHCTEM.

o MHMukeHepuM — 1pu IIPOEKTUPOBAHMM MOCTOB, 3[aHUM M MAIlWH, a TaKXKE B
aHaJIM3€ HArpy30K M YCTOWYMBOCTH KOHCTPYKUMW. VH)KEHEPBI HCIOIB3YIOT
METO/Abl HMHTETPUPOBAHUA [JIsl pacyeTra MNPOYHOCTH MATEpUajoB M aHaIu3a
BUOpALIUA.

o  JKOHOMHKE — JUI1 ONTUMHU3ALMH IIPOLIECCOB, aHAJIN3A CIIPOCA U IIPEIIOKECHHUS,
a TaKXe IPOTHO3MPOBAHMSA (PUHAHCOBBIX PBIHKOB. MaTeMaTHYECKHI aHaiu3
[IOMOTAeT SKOHOMHUCTAaM HaXOAUTh ONTUMAJIbHBIE PEIICHUS Ul PACTIPEACICHUS
PECYPCOB U YIIPABIICHUS PUCKAMM.

« KomnbrorepHbix Haykax — B pa3pabOTKe aJITOPUTMOB MAILIMHHOTO O0y4YEeHMUS,
aHaJi3a JaHHBIX M KOMIBIOTepHOM rpaduku. IIpou3BOmHBIE M HHTETPAJIbI
UCIIOJIB3YIOTCSl I TIOCTPOCHMS CIIOKHBIX HEHPOHHBIX CETEM M alrOpUTMOB
00paboTKH N300paKEeHUI.

o buojsorun u MeaunuHe — I aHAJIW3a POCTA MOIYJSIUHN, pacpOCTPAHEHUS
3a0oneBaHUN 1 00paOOTKM MEIMUMHCKUX M300pakeHuil. JuddepenHnuanbabie
YpaBHEHUSI TMPUMEHSIOTCS ISl MOJIETUPOBAHMS OHOJOTMYECKHX CHUCTEM H
IIPOLIECCOB BHYTPHU OPTaHU3MA.

3akJIroueHue

MaremaTudyeckuii  aHaiM3 TPEACTaBiIsieT CcOOOW OAHY U3  BaXKHEUIIUX W
(dbyHIaMEHTAIBHBIX 00JIaCTel MaTEeMaTHKH, WIrPAIOIlyl0 HE3aMEHHUMYIO pOJib B
Pa3BUTUU HAYKU, TEXHUKU U MHOXKECTBA JPYTUX JTUCHMUIUIMH. ETOo METOABI ¥ TOAXOIBI
HE TOJILKO MTO3BOJISIOT PEIIATh CJIOKHBIE U MHOTOIPaHHBIE 3a/1a4d, HO U TPEJOCTABISIOT
MOIIIHBIE WHCTPYMEHTHI ISl MOJCIMPOBAHUSI MPUPOAHBIX SBJICHUHN, MPOTHO3a HX
Pa3BUTHS M HAXOXKJICHHUS ONTUMAJIBHBIX PEIICHUN B Pa3IUUYHBIX cepax YeIOBEUCCKOM
IEATEIILHOCTH.

C noMouipl0 MaTeMaTHYECKOTO aHallM3a Mbl MOXKEM IMOJy4YHUTh Oojee TIIyOoKoe
MOHUMAHUE TPUPOABbl U 3aKOHOB, YMPABJISIOLIMX MHUPOM, YTO OTKPBHIBAET HOBBIE
TOPU30HTHI ISl HAYYHBIX OTKPBITUM M MHHOBALIMOHHBIX pa3paboTOK. JTa 00JacTh
TaK)Ke MO3BOJSET YIyYlllaTh M COBEPIIEHCTBOBATH CYIIECTBYIOIIUE METOJUKH U
TEXHOJIOTHH, TPUMEHSIEMBbIE B CAMBIX Pa3HbBIX OTPACIAX, OT MHXXKEHEPUU U METULIUHBI 10
SKOHOMHKH U SKOJIOTHH.

BHenpenne MeTO0B MaTeMaTUUYECKOIO aHaiau3a B MPAKTUYECKYIO JESATEIIBHOCTh
MOMOTaeT B CO3/JaHMHM W ONTUMH3AIMK TEXHOJOTHH, YTO CIOCOOCTBYET MpOrpeccy
yesioBeuecTBa. B OyaylieM pa3BUTHE MAaTeMaTHYECKOro aHallM3a, €ro MHTErpauus C
IPYTUMH HAYYHBIMA JHUCUUIUIMHAMH W COBEPIICHCTBOBAHUE BBIYUCIUTEIBHBIX
METOJI0OB OyJyT NpOAOKAaTh OKa3blBaTh BIUSHUE Ha Pa3BUTHE COBPEMEHHBIX
TEXHOJIOTUN U HayKu. TakuMm o0pa3oM, MaTeMaTUYECKUI aHAJIN3 OCTAETCSl BAXKHEHIITNM
WHCTPYMEHTOM B pElICHUM 3aja4, CTOSAIIUX Tepes OOIEeCTBOM, U MPOJOIKUT UTPaTh
KJIIOUYEBYIO POJIb B HAYYHO-TEXHUYECKOM IPOTPECCE.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

YIK-629.7

SPACEX JIBAK/bI IPOKTJIA HOBYIO BEPCHUIO STARSHIP ITIEPE/]
CEAbMBbIM ITOJIETOM

Cepreii UBanoB

KaHIUJAT TEXHUYECKUX HAyK, MOIEHT Kadeapbl a’pOKOCMUYECKHX TEXHOJOTHH,
MOCKOBCKHI aBUAILIMOHHBIN UHCTUTYT.

Annoranus: Kommanns SpaceX nmpogoiKaeT TECTUPOBATh U COBEPIIEHCTBOBATH CBOKO
pPaKeTOHOCHYIO cucteMmy Starship, xKoTopas AOKHA CTaTh OCHOBOM ISl JTajbHUX
KOCMHYECKHX MHCCHUH, BKJItO4Yas noJietsl Ha JIlyny u Mapc. B npenpaBepun ceapMoro
MoJieTa HOBasi BEpPCHUSl paKeThl ObLIa TMOJBEPTHYTa JBYM YCHEIIHBIM OTHEBBIM
WCITBITAaHUSAM, KOTOPBIC HAMPAaBIICHBI Ha MPOBEPKY YCTOWYMBOCTH W d()PEKTUBHOCTH
nsurarenieid. B crarbe paccMaTpuBarOTCs OCHOBHBIE MOMEHTBI, CBSI3aHHBIE C ATUMHU
WCTIBITAHUSIMU, a TaKXKE€ WX 3HAYCHUE IS NaJbHEHIIMX TOJIETOB M MEPCHEKTUBBI
UCIIONIb30BaHus Starship B KOCMHUECKHX UCCIEAOBAHUSIX.

1. BBeaenue

SpaceX mpogomkaeT pa3pabaTbiBaTh paKETOHOCHYIO cucTeMy Starship, koTtopas, Kak
OKUJAETCs, CTAHET BaYKHBIM IIarOM B OCBOSHHUH JTaJTbHETO KOCMOCA.
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Starship, coctosimias U3 AByX 4dacTedl — pakeTbl-HOocuTens Super Heavy u camoii
KOCMUYECKoU pakeTsl Starship, nmpenHa3HaueHa AJis BBHIIOJHEHHS IIMPOKOTO CIEKTpa
MHCCHUH, BKJIIOYas TPAHCHIOPTUPOBKY JIOJAEH W Ipy30B Ha Jlyny, Mapc m npyrue
wianeTbl. OHAKO Tepe] TeM, Kak cucTeMa OyJeT rOToBa ISl PETyJSPHBIX MOJETOB,
HEO0OXOJAMMO MPONTH HECKOJBKO KPUTHYECKHX 3TAlOB TECTHPOBAaHHWSA, B TOM YHCIIE
OTHEBBIE UCIIBITAHUS, KOTOPBIE CTAJIM BaXKHON YaCThIO MOATOTOBUTEIBHBIX PadOT.

2. HoBblii 3Tan TecrupoBanus Starship

HenaBHue orHeBble MCHBITaHUA, NMPOBEACHHBbIE KoMIaHUel SpaceX, CTalld BaKHBIM
ATaroM B MTOATOTOBKE HOBOW Bepcuu pakeThl Starship mepes e€ ce1bMbIM MOJIETOM. JTH
UCIIBITaHUS TIO3BOJIWIN IPOBEPUTH pab0OTy OOHOBIIEHHBIX ABHraTeneit Raptor, kotopsie
ABJISIIOTCS. KIIFOUEBBIMU JUISl pakeThl. 1IepBbIi OrHEBOM TECT, MPOBEAECHHBIM B KOHIIE
HOsi0pst 2024 ropa, mMoOKa3zal TOJIOKUTENbHBIC PE3YyIbTaThl: paKeTa BblIEpkKaia
IUIAHOBYIO Harpy3kKy M IpOJEMOHCTpUpOBajia CTaOWIbHYIO paboTy B YCIOBUSX
BBICOKMX TEMIIEPATYp U JABJICHUS.

OpnHako BTOpOM TECT, IPOBEIECHHBIN CIYCTs] HECKOIBKO JAHEH, BBISIBUI Pl MPOOJeEM,
CBA3aHHBIX C IEPErPEBOM JIBUraTeIeil. DT HEMCIPABHOCTH ObLIM OBICTPO YCTPAHEHBI
KOMAaH/I0M MH)KEHEPOB SpaceX, 4YTO MO3BOJIMIIO YCIIEIIHO TPOBECTH IIOBTOPHOE OTHEBOE
UCIBITaHUE U YOEIUTHCS B TOTOBHOCTH PAKETHI K IPEJICTOSIIIUM TOJIETaM.

3. PoJib OrHEeBBIX MCIIBITAHUM B MOATOTOBKE PAKETDBI

OrxeBble UCTIBITAHMS SBJISIFOTCS BAKHBIM 3TAIllOM B IIOJATOTOBKE PAKETHI, HOCKOJIBKY OHU
MO3BOJISIIOT TPOBEPUTH PA0OTOCHOCOOHOCTh BCEX €€ KIIIOYEBBIX CHUCTEM, BKJIIOUAs
JBUTATENIH, CUCTEMbI OXJIAXICHUS U TOIUIMBONPOBOABL. J{JIs1 pakeThl TAKOro THUIIA, KaK
Starship, 3Tu TecTbl HEOOXOAMMBI JJI BBISBICHUS JIOOBIX MOTEHIIMATBHBIX CIa0bIX
MECT, KOTOpbIE MOTYT MOBJIMATh Ha 0€30MaCHOCTH MoyieTa U 3PPEKTUBHOCTh pabOThI
PaKETHI.

HMcnplTaHus Tak)Ke MO3BOJISIOT BhIIBUTH BO3MOYKHBIC HpO6JICMI:I C IIpON3BOACTBCHHBIMHA
TCXHOJOTUAMHU, YTO HACT HMHKCHCPAM SpaceX BO3MOKHOCTb CBOCBPCMCHHO BHCCTH
HN3MCHCHHUA B KOHCTPYKIHUIO PAKCTHI U IIOBBICUTD ee HaOgCKHOCTD.

4. ITpo0JieMbl U pelIeHUs B X0/1€ HCIIBLITAHUH

HecMoTps Ha ycrnemHsle pe3yJbTaThl IIEPBOTO OTHEBOTO TECTA, BTOPOU TECT BBISBUII
HECKOJIbKO TeXHHUYECKUX mpobiemM. OMHON M3 HUX CTalla M30bITOYHAs TeMIlepaTypa B
JBUTATENIe, YTO MPUBEJIO K MEPErpeBy HEKOTOPBIX €ro yacreid. Jrta mpodsema Oblia
CBsI3aHa C OCOOCHHOCTSIMU HOBOT'O TOIIMBHOTO KOMIIOHEHTA, KOTOPBIA MCIOJIb30BAJICS
B pakere. OmgHako koMaHjga SpaceX ObICTpO pa3paborana pelieHue, YBEIUYUB
OXJIQXK/IAIONIYI0 CIOCOOHOCTh CHCTEMBI, YTO IMO3BOJMJIO YCTPAHUTH MEPETrpeB U
MIPOBECTH YCICIIHBIN NOBTOPHBIN TECT.

Tak)ke BOZHHUKJIM BOMPOCHI MO CTAOWIM3alMKU PaOOTHI JBHUTaTeled TPU BBICOKUX
Harpy3kax, 4To CTaJiO MPUYMHOM 3a1€PKKHU B IMTOATOTOBKE K CIEIYIOLIEMY IOJIETY.
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Bce »tu nmpoOnembl ObITM perieHbl B paMKax MOCIAEAYIOIMUX TECTOB, U pakeTa Obliia
roTOBa K CEJIbMOMY TIOJIETY.

5. 3akaouenue

OrneBble HCTBITAHUS HOBOM Bepcuu Starship crajgu BaKHBIM 3TalioM B MOJATOTOBKE
pakeThl K ceapMoMy moJiety. HecMoTpst Ha BO3HUKIIME MTPoOIeMbl, KomnaHus SpaceX
J0Ka3anaa CIMOCOOHOCTh OINEPaTHBHO BBISBISATH U YCTPAHSATh HEHCIPABHOCTH, YTO
MOJTBEPXKIAET BBICOKHI ypOBEHb WHXXEHEPHOH MOATOTOBKM M HAICKHOCTH €&
pa3paboTok. Oxunaercs, yTo B Onmxaiimume mecsipl paketa Starship OyaeT rotosa K
moyieTaM Ha 0o0Jiee BBICOKHE OPOWTHI, a TaKKe K BBITIOJHCHUIO MHUCCHHA TIO JOCTaBKE
Jrozen u rpy3oB Ha JIyny u Mapc.
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YJIK-004

POJIb KBAHTOBOM KPUIITOI'PA®UH B BY IYIIIEM
KHUBEPBE3OITACHOCTHA

I'sibruaypasieBa Usinap

[Ipenonasatenb, MexayHapoIHOTO YHUBEpPCUTETa HEPTH U ra3a UMEHH STHIbITeN
KakaeBa

r. Amxaban TypkMeHucTaH

PenoBa AnHaroseJ

[IpenonaBarenb, MexayHapoaHOTO YHUBEpCUTETa HETH U ra3za UMEHHU STmibIreniu
KaxkaeBa

r. Amxaban TypkMeHuCTaH

ﬁOMyHOBa Jlxaxan

[IpenogaBarens, MexyHapoJHOTO YHUBEpPCUTETa HEPTH U ra3a UMEHHU STmibIreniu
KakaeBa

r. Amxaban TypkMeHUCTaH

I'yp6anos HlaTabik
Cryaent, MexayHapoaHoro yHuepcurera Heptu 1 raza uMenu Armsirenan Kakaesa
r. Amxaban TypkMeHucTaHn

BBenenue

B s110xy yCIoxXHSIOMMXCSI KHOEpYTrpo3 U CTPEMUTEIBLHOTO PA3BUTHS BHIYHUCIUTEIBHBIX
TEXHOJIOTHUN BOIPOC 3aIlUTHI JAHHBIX MPUOOPETACT KPUTUUECKHU BaxkHOE 3HaueHue. C
MOSIBJICHUEM KBAHTOBBIX KOMIIBIOTEPOB TPAIUIIUOHHBIE METOABl IU(POBaAHMUS,
OCHOBAHHBIE HA CJIOKHBIX MATEMATUYECKUX AJITOPUTMAX, TEPSAIOT CBOKO YCTOMYMBOCTh
K B3JIOMY. DTO CO3/Ia€T CEphE3HBbIC BBHI3OBHI JJI MH(DOPMAIMOHHONW OE30MaCHOCTH U
TpeOyeT Moucka HOBBIX pemieHuid. OTHUM M3 TaKUX PEHICHUM SBISAETCS KBAHTOBAS
kpunrorpadpust (KK) — wuHHOBaIMOHHBIA METOJ|, Oa3upYIOMMIICS Ha 3aKOHAX
KBAHTOBOW MEXAHUKH.

KBanrtoBas kpunrorpacdusi OTKpbIBa€T HOBBIE TOPU30HTHI B 00ecriedeHnn 0e30MacHOCTH
JaHHBIX, TPEIOCTaBIsAsI MEXaHU3MbI, KOTOPhIE TEOPETHUECKH HEBO3MOXKHO B3JIOMAaTh
JaKe C WCIOJh30BAaHMEM CaMbIX MOIIHBIX KBAaHTOBBIX KOMITBIOTEPOB OyIyIIEro.
OCHOBHOW 1I€TBI0 JAaHHOW CTaThbM SIBIISICTCS aHAIU3 TPUHIUIIOB KBAHTOBOM
Kpuntorpadguu, e€ TpeuMyIlecTB W  TMEepCleKTUB  BHEApeHus B  cdepy
KrOepOe30nacHOCTH.
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IpuHIUNbI KBAHTOBOM Kpunrorpaguu

KBantoBas kpuntorpadus OCHOBbIBaeTCs Ha (yHAAMEHTAIbHBIX MPUHIMIIAX
KBaHTOBOW (PU3MKH, TAKUX KaK:

o IIpunnun Heonpenenénnoctu I'eiizendepra — 11000e U3MEPEHUE COCTOSHUS
KBAHTOBOW CHCTEMbI MPUBOIAUT K €€ U3MEHEHUIO. DTO IMO3BOJISIET MTHOBEHHO
0OHapyX UTh MOMBITKY MepexBaTa JTaHHbBIX.

o IlpuHUOMN cynepmo3vMuMM — KBAHTOBBIE YACTHUI[BI MOTYT HaXOJHUThCA B
HECKOJIBKUX COCTOSTHHSIX OJJHOBPEMEHHO, UTO YCIIOKHAET 3a7a4y B3JIOMa.
o JddekT 3amyTAHHOCTM — U3MCHEHUE COCTOSIHHMS OJHOM  YacTHIIbI

MOMEHTAJIBHO OTPA’KAETCS HA JPYTOi, HE3aBUCUMO OT PACCTOSIHUS MEK]ly HUMM.

OTU NPUHLMIBI JIEKAT B OCHOBE MPOTOKOJIOB KBAHTOBOW KpUOTOrpaduu, TaKUX Kak
BB84 u E91, xotopbie MO3BOJSAIOT MEpeaaBaTh KIOYU IJs MHQPPOBAHUS TAHHBIX C
aOCOJIIOTHOM 3aIlIUTOM OT TepexBara.

IIpenmyiecTBa KBAHTOBOM KpUNTOrpadpuu

1. AOcoJsroTHasi 0€30MACHOCTH NepeaayM JAHHbIX — JIF000€ BMENIATEIhCTBO B
KaHaJ Mepeiadyd IPUBOAUT K U3MEHEHHUIO JJAHHBIX, YTO MO3BOJISIET OOHAPYKUTh
3JI0YMBIIICHHUKOB.

2. YCTOMYMBOCTH K KBAHTOBBIM aTAKaM — KBaHTOBas Kpunrorpadus 3aluiiacT
“HpOpMAIUIO JaXe OT KBAaHTOBBIX KOMIIBIOTEPOB, KOTOPBHIE MOTYT B3JI0OMAaTh
TPaIUIIUOHHBIE aJITOPUTMBI ITU(DPOBAHMUS.
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3. JloJrocpoyHasi HAaJeKHOCTb — CHUCTEMbl, OCHOBAaHHbIE Ha KBAHTOBOU
KpunTorpaduu, 00ecreunBarOT 3aIIUTy Ha ACCSITUICTHS BIEPE].

4. MacmrabupyeMocTp W aJalTHUBHOCTb — TEXHOJOTHMH  KBAHTOBOH
Kpuntorpaguu  MOTYyT  OBITh ~ WHTETPUPOBAHBI B  CYIIECTBYIOIIYIO
UHPPACTPYKTYPY CBSA3H U HH(POPMALIMOHHBIX CUCTEM.

IIpyMeHeHre KBAHTOBOM KPUNTOIrpaduu
KBanrtoBas kpuntorpadusi HaX0IUT NPUMEHEHHUE B pa3IMYHbIX chepax:

o ®OUHAHCOBBIN CEKTOP — JJIs 3aLUTHI TPAH3AKIUI U OAHKOBCKUX JTaHHBIX.

o TlocynapcrBeHHble Yyupe:kaeHMss — JUIS 3alUThl  KOH(UIEHUIMATBHON
UHpOpMaIMu 1 obecrieyeHus: 0€301aCHOCTH HAllMOHAIbHBIX CUCTEM CBSI3H.

o Meaununckas cgepa — s 3aIIUTHI IEPCOHATIBHBIX JTAHHBIX MAllUEHTOB.

+ Boennas u pa3BeabiBaTe/bHAA AeATEJIbHOCTh — JUUIS 3AIUTHI CTPATETUYECKH
BAKHOU MH(POPMALIHH.

HepCHeKTHBbI PAa3BUTHUA U BbI3OBbI

HGCMOTpH Ha 3HAYUTCIIBHBIC IIPCUMYIICCTBA, BHCAPCHUC KBAaHTOBOU KpI/IHTOFpa(l)I/II/I
CTAJIKUBACTCA C PAJOM BBI3OBOB!:

o BpIicokass CcTOMMOCTHL O00OpYAOBAaHUSI —  TEXHOJOTMUM  KBAHTOBOMU
Kpunrorpaduu TpedyrOT 3HAUUTEIbHBIX HHBECTUIUH.
o Heo0xonmMocTh cO37aHMA KBAaHTOBBIX ceTeil — JUId TOJHOLIEHHOTO

(YHKUMOHUPOBAHUS ~ KBAaHTOBOW  Kpuntorpaguu  TpeOyeTcss  pa3BUTHE
CHELMATM3UPOBAHHON UHPPACTPYKTYPHI.

o OrpanuyeHHasi JaJbHOCTH NepeJadyd — KBAHTOBBIC CHUTHAJIBI TOJIBEPIKEHBI
3aTyXaHUI0 Ha OOJBIINX PACCTOSIHUSX, YTO TpeOyeT pa3paboTKu KBAHTOBBIX
PETPAHCISITOPOB.

Tem HE MEHEE, MUPOBBIE TEXHOJIOTHUECKHE JTUACPHI aKTUBHO Pa0OTAIOT HaJ PEIICHUEM
ATUX TPoOJeM, YTO JeNaeT KBAaHTOBYIO KpPHUNTOTpauio TMEPCIEKTUBHON U
BOCTpEeOOBAHHOM TEXHOJIOTHEH B OJIMIKAMIIINE TSCATUIICTHS.

Texkymmue 10CTHKEHHUS U UCCJIeI0BAHUSA B 00/1aCTH KBAHTOBOM Kpunrorpaguu

CoBpeMeHHbIE HCClIeJOBaHUS B 00J1aCTH KBAHTOBOM KpUINITOTpaduu COCPETOTOUEHBI Ha
Pa3BUTHM KBAHTOBBIX CETEH W YIJYYIIEHUH MPOTOKOJIOB pacHpe/iesIeHUs] KBAaHTOBBIX
kmouerd (QKD). HaubGonee u3BecTHble mpoTokoibl, Takue kak BB84 u E91, yxe
MPOJICMOHCTPUPOBAIM  CBOKO 3(P(PEKTUBHOCTHL B JIA0OPATOPHBIX YCJIOBUAX U B
OTpaHUYECHHBIX KOMMEpUYECKUX MpoekTax. KpynHeiiine TeXHOJIOTHYeCKHe KOMIaHUU
U TOCYJapCTBEHHbIE WHCTUTYThl aKTUBHO HHBECTHPYIOT B pa3pabOTKy KBaHTOBBIX
KOMMYHUKAIIMOHHBIX JMHUN, YTO CBHJETEIBCTBYET O BBICOKOM NOTEHIMAJIE 3TOU
TEXHOJIOTHH.
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HCZI&BHI’I@ IIPOPLIBLI B 0077aCTH KBAaHTOBBIX PETPAHCIIATOPOB IMO3BOJIAIOT PACIIMPHUTH

JTATEHOCTh IepPeIauyi KBAHTOBBIX CHTHAJIOB, UTO SIBJIICTCS BaXKHBIM IIIArOM K CO3JIaHUIO
r100aIbHBIX KBAHTOBBIX ceTel. Takue ceTh 00€elaoT CTaTh OCHOBOM I O€30IIacHO
nepeIavy JJAHHBIX Ha OOJIBIIIUE pacCTOSHUS Oe3 pucka nepexsara. Kpome toro, BeayTcs
paboTHI TI0 CO3JJaHUIO CITYTHUKOBBIX KBAaHTOBBIX CETCH, KOTOPHIE CMOTYT OOSCIICUNTh
0€30IMacHYI0 CBSI3b HA YPOBHE LIEJIbIX KOHTHHEHTOB.

3akiroueHue

KBanToBass kpunrtorpadus NpeACTaBIsieT COOOM OAHO W3 CaMbIX MEPCIEKTUBHBIX
HampaBjJieHU B o0Onactu kuOepOe3zonacHocTu. EE cmocoOHOCTH 00ecTeuuTh
a0COJIIOTHYIO 3alIUTY JIaHHBIX JeJlaeT €€ He3aMEHUMOM B YCIOBUAX PACTYILIEH Yrpo3bl
KBaHTOBBIX aTak. C pa3BUTHEM TEXHOJIOTHM M YBEIMYEHUEM WHBECTHUIIMI B KBAHTOBBIE
CETH U YCTPOMCTBA, MOXKHO 0KMJATh, YTO KBAHTOBAas KpUINTOTpadusi CTAHET OCHOBOM
Ul T00aIbHBIX CUCTEM Mepefayd JTaHHbIX, oOecreurBas O€30MacCHOCTh B CaMbIX
KPUTHUYECKH Ba)KHBIX 00JaCTSX.

bynymee kBaHTOBOW Kpunrorpaguu CBS3aHO C IPEOJOJIEHUEM CYIIECTBYIOIIUX
TEXHUUYECKUX OapbepoB U pa3BUTHEM UHPPACTPYKTYPHI 1Ji1 €€ MaCCOBOIO BHEPEHHUS.
OTOT npoiiecc NoTpeOyeT TECHOI0 COTPYIHUYECTBA MEXKAY IOCY1apCTBAMHM, HAYYHBIMU
MHCTUTYTaMU M YacCTHBIM CEKTOpoM. Baxneimmm (pakTopoM cTaHeT MNOATOTOBKA
KBATM(UUUPOBAHHBIX CIEUHUATUCTOB W pa3padOTKa CTaHJAPTOB, PETYJIUPYIOIINX
MCII0JIb30BaHME KBAHTOBBIX TEXHOJIOTHI. B KOHEUHOM UTOTE, KBAaHTOBAs KpUnTorpadus
CTaHET HEOTHEMJIEMOM 4YacThi0 KMOEpOE30MacCHOCTH, ONPEACIIsisl CTAHIAPThI 3allUThI
JaHHBIX Ha MHOTHE fecsaTuieTus Bnepén. Coznanne MexxIyHapOAHbIX KBAHTOBBIX CeTEl
OTKPOET HOBBIE BO3MOXXHOCTHU JJII COTPYIHHYECTBA B 00JacTH IJ100ANbHOU
0€30MacHOCTH U 3aIUThI KPUTUYECKU BaXKHOW MH(POPMALIUU.
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UCTOPHUS OJUMITUIICKOTO IBUKEHUS M ETO 3HAYEHUE JIJ151
MOJIOJIEKHT

Amanmbipagosa I'yabaiibiM TopembipagoBHa

Crynent, TypkMeHCKUI TOCYyJapCTBEHHBIN HHCTUTYT (PU3HUECKON KYJIbTYpHI U
cropra

r. Amxaban TypkmeHucTaH

IIuposa xepen CeldnTryibieBHA

Crynent, TypkMeHCKUH TOCYJapCTBEHHBIN HHCTUTYT (PU3HUECKON KYIbTYpHI U
criopra

r. Amxaban TypkMeHucTaHn

Onumnuiickoe IBUKEHUE — 3TO OJIMH U3 CaMbIX SIPKUX U BIUATEIbHBIX ()EHOMEHOB B
HCTOPUM YEJIOBEYECTBA, KOTOPBIA coueTaeT B ce0€ CHOPTHUBHBIC, KYJIbTYpHBIE U
oOpa3oBaTtenbHbIe acnekTsl. McTopus onuMmnusma HaunHaercs B JpeBHel I'peunu, HO
B COBPEMEHHOM MHpPE OHO CTaj0 MOIIHBIM MEXIYHAPOJHBIM JIBHJKCHHEM,
O0OBEIMHSAIOIINM HapObl AJI y4acTHUs B KPYIHEHIIINX CIOPTUBHBIX COPEBHOBAHUIX —
OmuMmmnuiickux wrpax. Bimsaue OIMMOUNACKUX Urp HA Pa3BUTHUE JIMYHOCTH,
BOCIIUTAHUE TyXOBHBIX U (PU3MUECKUX IEHHOCTEHN U OIEPKKY MUPA MEKY HapoJlaMu
JeJ1aeT OJIMMIIM3M 3HAYMMOM 4acThl0 COBPEMEHHOTO MUPOBOTO coobmiectBa. B aToi
CTaTbe MBI MOJPOOHEE PACCMOTPHUM IMPOUCXOMKACHUE OJUMIMMCKOTO ABUKEHUS, €T0
Pa3BUTHE U 3HAUEHUE JIJI1 MOJIOJEKH.

Oaumnuiickue urpsl JpeBueit I'penun

Onumnuiickue Urpbl ObUTM YACThIO KYJIBTYPHOM W pEIUTHO3HOW >ku3HU [IpeBHei
I'petun. IlepBpie OnUMOUNACKUE UTPBI COCTOSIUCH B 776 TOQy IO H. 3. B rOpoje
Onumnusi, KOTOpbIA Haxoawics B ApKaauu, B YECTh rpedeckoro Oora 3eBca. ITo
COOBITHE CTaJI0 3HAYMMOM BEXOM B MCTOPUU AHTUYHOCTH, BEllb UIPhI MPOBOJUIIUCH
Ka)KJIbI€ YETBIPE TOJ1a ¥ PUBJIEKAIIM YYaCTHUKOB €O Beel | pennn. OITMMIMINCKUE UTPBI
TOrO BPEMEHHM COYETaJu B ce0€ CIOPTUBHBIE COCTSI3aHHUS, PETUTHO3HBIE OOpSAbl U
KyJIbTypHble Meponpustus. [Ipu3oBbie MecTa HE TOJBKO Harpakaaiul (pU3NYECKyIo
CHJIy 1 MacTE€PCTBO, HO U CITY>KUJIM CUMBOJIOM YECTH U YBa)KE€HUS B OOLIECTBE.

Ha OnuMmuiickux urpax Toro BpeMEHHU MPOBOJUIUCH COPEBHOBAHUS MO PA3TUYHBIM
BHUJIaM CIIOPTa, BKJIOYash Oer, OOpnOy, MaHKpAaTHOH (CMEIIaHHOE ETUHOOOPCTRBO),
METaHHEe JUCKa U Kombs. [ToOeauTeny urp CTaHOBUIINCH HAITMOHAIBHBIMU T€POSIMU U
MOJTyYaJId TIPU3HAHKUE U YBAXKEHUE OT CBOETO HApPO/a.
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OTU Wrpbl HE TOJBKO CIYXWIH MECTOM COPEBHOBAHMH, HO U CHOCOOCTBOBAIU
KyJIbTYpHOMY OOMEHY, YCTaHOBJICHHIO HOBBIX KOHTAKTOB M  YKPEIUJICHHIO
MOJINTUYECKUX CBSI3€d MEXAY pa3iuyHbIMH rocygapcrBaMu. ONMMOUNACKHE HIPbI
CTJIM CHMBOJIOM HJI€AJIOB: YBA)XXCHHS, MYXECTBA, JOOJECTM M CTPEMJIEHHUS K
COBEPLICHCTBY.

Bo3poxaenue onumnuiickoro apuxeHus B XIX Beke

[locne Ttoro kak Onumnuiickue wurpsl B JIpeBHed ['penum npekpaTwin CBOe
cymecTBoBanue B IV Beke H. 3., ujed oiumnuizma Obula 3a0bITa HA MHOTHE BEKA.
Onnako B XIX Beke uaess BO3POXKACHUS OJMMIMNUCKOTO JIBUKEHUS BHOBBL CTalla
aktyanpHOU. Dpanity3ckuii Oapon I[Irep me KyOepTeH crtam ogHUM U3 TJIaBHBIX
CTOPOHHHMKOB BO3pOXJeHUsI OIUMOUNUCKUX Wrp. BIOXHOBIEHHBIM aHTUYHBIM
HacnenueMm, KyOepreH cTpeMuics  co3faTh  MEXKIYHApOJHBbIE  CHOPTHUBHBIC
COpPEBHOBaHMS, KOTOpbIE Obl CIIOCOOCTBOBAIM Pa3BUTHIO MUpPA M B3aMMONOHUMAaHUS
MEXAy Hapoaamu. Ero uaen noaaepskajin MHOTME BUAHBIE TUYHOCTHA TOTO BPEMEHHU.

B 1896 rogy B ApuHax cOCTOSAIUCH MEpBbIe cOBpeMeHHble OIUMIMNICKUE UIPHI, Ha
KOTOpeIX mNpuHsui ydactue 13 crpan. C tex nop ONUMIMICKAE HWIPHl CTAIH
MIPOBOJIUTHCA KaXK]IbI€ YETHIPE I0/1a, 32 UCKIIFOUEHUEM CITYy4YaeB, KOI/1a OHU OTMEHSUIHCh
M3-32 MHUPOBBIX BOWH. BHOBB CO37aHHOE JABW)XEHHE HE TOJBKO CIOCOOCTBOBAIO
CHOPTUBHOMY pOCTY, HO M CTajl0 BaXHBIM JJIEMEHTOM KYJIbTYpPHOM >KHM3HHU,
MPEIOCTABIIAA IATPOPMY JUIS MEKAYHAPOIHOIO OOMEHA U COTPYAHUYECTBA.

CoBpemennbie QuIMMNUIICKHE UTPbI: I100aIbHASI 3HAYUMOCTD

C Ttex mop kak OnuMnuiickue Wrpbl ObUIM BO3POXKIAEHBI, OHU 3HAYUTEIHHO
PaCHIMPUITUCH U TENEPh BKIIOYAIOT B C€0s1 HE TOIBKO CIIOPTUBHBIE COPEBHOBAHUSA, HO U
KyJIbTypHble MeponpusaThs. OJMMIHUICKUE UTPhl CTAadd KPYMHEUIIMM CHOPTHUBHBIM
COOBITUEM B MHUpE, MPUBJICKAIOIMIMM MWIUIMOHBI 3pUTENEH M y4acTHUKOB. Kaxibie
4eThIpe roAa B paMkax OJIMMIUNHCKUX UTP OPraHU3YIOTCS COCTsA3aHus o Oojee yem 30
BHJIaM CIIOPTA, U Ha MPOTSHKEHUM JECATUIETHI UIPHI CIY’KAT BaXXHBIM CTUMYJIOM JUIS
Pa3BUTHS CHIOPTA B PA3IMYHBIX CTPaHAX.

CoBpeMeHHble ONMMOUNCKHE WIPhI CIYXAT CHUMBOJIOM MHUpPAa M JPYKObI MEXIy
HapoaamMu. OHM NIPENOCTABISIOT YHHUKAJIbHYIO BO3MOYKHOCTH I CHOPTCMEHOB W3
Pa3HbBIX YTOJIKOB MUPA BCTPETUTHCA, OOLIATHCS M COPEBHOBATHCS B JyXE YECTHOCTH U
YBa)KE€HMS. B 10MOIHEHNE K CHOPTUBHBIM COCTSA3aHUAM OIUMITHIICKAE UTPBI BKIIOYAKOT
KYJbTYPHBIE MEPONPUATHSA, TAKAE KAK LEPEMOHUU OTKPBITUS M 3aKPBITHS, a TAKXKE
pa3inyHble KyJbTYypHbIE MPOTPaMMbl, KOTOpPbIE CHOCOOCTBYIOT B3aMMOIIOHUMAaHHIO
MEK]ly HapOJIaMH U PACTIPOCTPAHEHUIO OJIMMITMUCKUX IEHHOCTEN.

OumuMnuiicKkre HEeHHOCTH: BOCIIMTAHUE MOJIOIEKH Yepe3 CopT

OnuMnuiickue urpbl W MNPUHIUOBI  OJMMIM3Ma NPONAraHAMPYIOT Ba)KHEUIIHE
LIEHHOCTH, KOTOPBIE OKa3bIBAIOT 3HAYUTEIBLHOE BIUSHUE HA PA3BUTUE MOJIOJEKHU.
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OnHOM M3 KIIIOYEBBIX WIEH OJIMMIIMHCKOTO ABMXKEHMS siBIsieTcs AeBu3 «Citius, Altius,
Fortius» — «bbicTpee, BbillIe, CHIIbHEEY», KOTOPBIN MOOYXKAaeT MOJIOEKD CTPEMUTHCS
K COBEPIICHCTBOBAHUIO CBOMX (PU3MYECKMX M MOPAJIbHBIX KauyecTB. JTOT JI€BU3
MOTHBHUPYET MOJIOJBIX JIIOJeH MpeososieBaTh COOCTBEHHbIE ciaabocTu, paboTaTh HaJ
co00i U CTPEeMUTHCS K 00JIe€ BBICOKUM JOCTHXKEHUSAM, KaK B CIIOPTE, TAK U B )KU3HU.

Onumnuiickre IEHHOCTH — 3TO HE TOJBKO CIOPT, HO M BOCIUTAaHUE YBAXKEHHUS K
JIPYTUM, YE€CTHOCTH, TEPIHUMOCTH, TPYIOJIOOHMS M COJUIAPHOCTU. DTHU ILIEHHOCTH
MIOMOTaIOT MOJIOJICKH PAa3BUBATh YYBCTBO OTBETCTBEHHOCTH M AMITATHH, y4aT paboTaTh
B KOMaH/I€ U MOJJIEP>KUBATh ApyT Apyra. OHU CTAaHOBSITCS OCHOBOM /1J1s1 hOpMHUPOBAHUS
3I0POBBIX M AKTHBHBIX TpakllaH, FOTOBBIX IPEOJ0JIEBATh >KMU3HEHHBIE TPYIHOCTH,
NPOSBIJISTH MHUIIMATUBY U CTABUThH Mepe]] COO0M BBICOKHE 1IEIIH.

Poab OaMMNuiicKoOro ABMKeHNsI B BOCIUTAHUM OYAyIIHMX JIUIEPOB

OIIHI/IM 13 HanboJiee 3HAYMMBIX aCIICKTOB OJTUMITHHCKOTO ABWIKCHHA ABJIACTCA €TI0 POJIb
B BOCIINTaAaHUH 6y,Z[YHII/IX JINACPOB. CHOpTI/IBHI)Ie COCTA3aHMA U YU4aCTUC B OmuMnuicKux
hrpax ImomMoraroT MOJOAbIM JIIOASM Pa3BUBATb JHUACPCKHUEC KadCCTBA, TAKHC KaK
CIIOCOOHOCTH IMPUHUMATDh PCIICHUSA B YCJIOBUAX CTPECCA, YIIPABJIAATh SMOIUAMMU, a TAKKE
YMCHHUC pa6OTaTB B KOJUICKTHUBC U ITPUHHUMATh OTBCTCTBCHHOCTD 3a CBOH ITOCTYIIKH.

JIJIsT MOJIOIC)KH OJTUMITU3M CTAaHOBHUTCS CUMBOJIOM YECTHOH OOpHOBI M CTPEMJICHHUS K
BBICOKHM MOpaJIbHBIM W (pu3udyeckuM craHmaptaM. OJUMIIMHACKHE UTPHI 00yYaroT
YYaCTHUKOB M 3pUTCIICH TOMYy, KaK Ba)XHO CIICJIOBaTh IPHUHIIUIIAM YCCTHOCTH H
CIIPaBEVIMBOCTH, a TaK)KE IIOHUMATh IICHHOCTh TPYIOJIFOOHS U YCUIIMH, BJIOKCHHBIX B
JOCTIDKCHHE yCIexXa. OJTH KauecTBa 4YpPE3BBIYAMHO BaXKHBI I  (OPMHPOBAHUS
IPaXIAHCKOTO OOIIECTBA M BOCITUTAHUS JIFOJICH, KOTOPBIE CITIOCOOHBI paboTaTh Ha OJ1aro
oO11ecTna.

OanmMnuiickoe ABUKEHHE U TJ1002JIbHOE COTPYITHUYECTBO

Ceronast OMMMIIMMCKUE WIPBl WUIPAKOT BAXXKHYIO POJIb B NOJJIEPKAHUM MHpa M
COTpyIHHMYECTBA MeXAy cTpaHaMHu. OHHU CIy’KaT NPUMEPOM TOrO, KaK CHOPT MOXKET
00BEIUHSATH JIOEH, HE3aBUCUMO OT WX HAI[MOHAJIILHOCTH, PETTUTHH WM MOJIUTUYECKON
MIPUHAIJIEKHOCTH. OJUMIIMICKHE UTPBI — 3TO HE TOJBKO CHOPT, HO U BO3MOKHOCTh
JUIsL CTpaH W HApOJOB B3aUMOJICMCTBOBATh B JIyX€ J00OPOCOCEACTBA M B3aUMHOIO
yBaXkeHUSA. OHM HANOMHHAIOT O TOM, YTO, HECMOTpPsS Ha pa3auyus B KyJIbType H
UCTOPUH, BCE JIIOAM CTPEMATCS K OOIIMM LEeNIM — MHUPY, B3aMMONOHUMAHUIO U
CIIPaBEJIMBOCTH.

Oco0oe 3HaueHue i1 MOJIOACKHA MMEIOT OJIMMITUACKHUE MPOTrpaMMbl M MHUIIMATHBBI,
HalpaBJICHHBIE HA pa3sBUTUE CIOpPTAa B CTpPaHaX C HU3KUM YpPOBHEM J10XOJa.
MexayHapOIHbIM OJIMMIIMHCKUNA KOMUTET aKTUBHO MOAJEPKUBACT pa3BUTHE CIIOPTA B
ATUX CTpaHax, NPEAOCTABIIAS UM BO3MOKHOCTh Y4aCTBOBaTh B OJIMMIIMIICKUX UIpax, a
TaK)K€ pa3BUBATh MOJIOJIEKHBIE CIHOPTUBHBIE MPOTPAMMBbI, KOTOPbIE CIIOCOOCTBYIOT
bu3znyecKoMy U JyXOBHOMY Pa3BUTHIO MOJIPACTAIOIIETO MOKOJICHUSI.
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3akJIoueHue

OnuMnuiickoe JBH)XEHUE, KaK HEOTheMJIEMas YacTh MHPOBOIO CIOPTHUBHOTO H
KyJbTYPHOTO HACJEIusi, MPOJOHKAET WrpaTh ILEHTPAIbHYIO pOJib B KU3HH
coBpeMeHHoro obmiectBa. OIUMMHUICKHAE UTPbI, HAYUHAS C WX AHTUYHBIX KOPHEW,
Bcerja ObUIM CUMBOJIOM HE TOJBKO (PU3MYECKOW CHJIBI MU MAacTE€pPCTBA, HO U BBICOKUX
MOpAJbHBIX M JTHYECKUX CTaHIapTOB. B COBpEMEHHOM MHpE OHHM OCTAIOTCS
BakHeHel miatdopmoil 1y 00beTUHEHUs JIOACH, YKPEIUICHHUS] MEXKTyHapOIHBIX
CBSA3EH, pacHpoOCTpaHEHUs! OJUMITMUCKUX I[EHHOCTEM W CTUMYJIUPOBAHUS MHPOBOTO
pa3BUTHSI.

Bospoxnenne omuMmuinckux urp B XIX Beke M MX JajdbHEHIIEE Pa3BUTHE CTaIU
MOIIHBIM HMITyJIbCOM JUIsSI TIOMYJISIpU3allMM CIOpTa, a Takke A (OpMHUpPOBaHUS
rJ100aJIbHON CUCTEMBI, OCHOBAaHHOW Ha B3aMMHOM YBa)XEHUH U YECTHON KOHKYPEHIIUH.

3HAYEHHE OJIMMIIMICKOTO JBMXKECHMS IS MOJIOACKH TPYIAHO NepeoleHuTb. OHO yduT
IOHOE IIOKOJICHUE BAXXHEWIIUM >KU3HEHHBIM LIEHHOCTSIM, TaKUM KaK YECTHOCTD,
YBOKEHHUE, TPYAOJI00UE U ToJepaHTHOCTh. Onmumnuiickuii neBu3 «bwicTpee, BHIIIE,
CUJIbHEE» BIOXHOBIBSIET MOJIOABIX JIIOAEH CTPEMHUTHCS K JOCTHIKEHHIO JIYYIINX
pE3yNbTaTOB, HE TOJBKO B CIOPTUBHOM cdepe, HO W B KHU3HU. DTO MOOYXKAaeT
MOJIOZIE)Kb K CaMOpPAa3BUTHIO, NMPEOJAOJICHUIO TPYAHOCTEH U JTOCTHKEHHIO BBICOKHX
1[eJIel, 4YTO B CBOIO OUYEpEab CIOCOOCTBYET (DOPMUPOBAHUIO 30POBOrO U AKTUBHOTO
oOmecTBa. ONMMIUIACKHE LEHHOCTH, TAKUE KaK CIPABEIJIMBOCTh M B3aWMOIIOMOIILb,
CTaHOBATCS OCHOBOM BOCHHUTAaHMS OYJIyLIUX JHAEPOB, KOTOPHIE CMOTYT MCHOJIb30BaTh
9THU NPUHLMIBI B CBOEH MPO(PECCHOHATBHON U IMYHOM JKU3HH.

Kpome Toro, onumnuiickoe IBUKEHHUE SIBISIETCS BaKHBIM MHCTPYMEHTOM B O0pbOe C
COLIMAJIBHBIMU U KYJIbTYPHBIMH ITPOOJIEMaMH, C KOTOPBIMH CTAJIKUBAETCSI COBPEMEHHOE
obmiectBo. OHO CcHOCOOCTBYET KYJIbTYPHOMY OOMEHY, MPEOJOJIEHHUIO IPENB3ATHIX
CTEPEOTUIIOB W HALEJICHHOCTH HAa MHUPHOE COCYIIECTBOBAHUE pA3HBIX HAPOJIOB.
Onumnuiickre Urpbl CTAHOBATCA TUIOMIAAKON 11 POPMHUPOBAHUS AaTMOC(EPHI IPYKOBI,
B3aMMHOT'0 YBaXXEHUSI U MUPHOT'O COCYILIECTBOBAHUS, HECMOTPS Ha MOJIUTUYECKUE WU
COLIMAJIbHBIE PA3NIUYUS. DTO OCOOEHHO BAYKHO B YCIIOBUSAX ITI00IM3UPOBAHHOTO MUPA,
/i€ Ha MEKIyHApOJAHOU apeHe 3a4acTyl0 BO3HUKAIOT KOH(IUKTHI U pa3HOTIacHsl.

Kpome Toro, otuMnuicKkue urpbl v JIBUKEHUE OKA3bIBAIOT IMOJIOKUTEIIBHOE BIIMSIHUE HA
MOJIOJIEKb HE TOJIBKO B CIIOPTUBHOM IUIAHE, HO U B ACIIEKTE BOCIIUTAHUS 3I0POBOTO
oOpaza >ku3Hu. BoBjedeHHe MOJIOJEKU B CIOPTUBHBIC AUCIUILIMHBI CIIOCOOCTBYET
Pa3BUTUIO PU3UUECKON KYJIbTYPhI, YKPEIIJICHUIO 3JI0POBbSI, TOBBIIICHUIO YPOBHS KU3HU
U CO3JaHUI0 AKTUBHOMW, JUCIUIUNIMHUPOBAHHOM W OTBETCTBEHHOM JIMYHOCTH.
OnMMNUICKHUN CIIOPT CIIYKUT IPUMEPOM TOTO, KaK PETYJISIPHbIC TPEHUPOBKHU U YCUIIUS
Ha MYTA K CHOPTUBHBIM BEPIIMHAM MPUBOIAT K 3HAYUTEIIBHBIM pe3yjibTaraM. ITO
CTUMYJIMPYET MOJIOJIOE MIOKOJICHUE 3aHUMAThCS CIIOPTOM, BECTU AKTUBHBIN U 3I0POBBIN
o0pa3 >KM3HU, YTO TIOMOTAeT HE TOJHKO (PU3NYECKOMY, HO M TCHUXOJIOTHUYECKOMY
Pa3BUTHIO.
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OnuMNUACKoe IBHUKEHUE TaKKE CIYKHUT INPUMEPOM TOTO, KaK CIOPT MOXKET ObITh
MOIIHBIM HMHCTPYMEHTOM Ui peueHus Tino0anbHbIX mpobsieM. OHO aKTHUBHO
MOAACP/KUBACT PA3BUTHE CIIOPTAa B CTPAaHAaX C HU3KUM YPOBHEM J0XO0AA, ITOMOTAEeT
yIIydinaTh YCJIOBUS s 3aHATUN (U3MYECKOW KyIbTypoil B JTHX CTpaHaXx u
IIPENOCTABISAECT MOJIOAEKN H3 TAKUX PETUOHOB YHUKAIBHBIE BO3MOKHOCTH IS
caMopeanu3anuu U pocrta. [IporpaMMsl noanepKku, IpoBoAUMbIE MeKTyHApOIHBIM
OJINMIIMMCKUM KOMHUTETOM U JPYTMMH MEXIyHAPOJHBIMU OPTaHU3ALMUSAMHU, IOMOTAIOT
pa3BUBaTh CIOPTUBHBIE MHPPACTPYKTYpPhl U 00ECTIEUNBATh PAaBHBIE BO3MOKHOCTH JIJIs
MOJIOJEKH BO BCEM MUDE.

Takum 00pazoM, OJMMIIUKACKOE JBIKEHHE MPOJODKAET OCTaBaThCS BAKHBIM
(dakTOpoM, BIUAIOMMM Ha (opMHupoBaHue Oymaymiero oomectBa. OHO TPEACTABIISCT
c000if HEe TOJBKO CIIOPTUBHOE COOBITHE, HO U (PUIT0COPUI0, KOTOpAsk YUUT HAC BAXKHOCTH
YECTHOCTH, YBOKCHHUSI, APYKOBI M COTPYAHUIECTBA. DTH UCH CTAHOBATCS OCHOBOM JJIS
CO37[aHMsI TAPMOHUYHOTO MHUPA, TJI€ MOJIOBIC JIFOJU MOTYT Pa3BUBATHCS M CTPEMHUTHCS
K nydmemy OyaymeMy. OIMMIAIACKHAE UTPHl HATOMUHAIOT O IIEHHOCTH YEJIOBEYECKOTO
JyXa, 0 CIOCOOHOCTH MPEOI0JIeBATh CBOM CJ1ab0oCTU U paboTaTh Ha Oiaro oobmiecTBa. B
KOHEYHOM Cue€Te, OJIUMIIM3M — 3TO HE MPOCTO CIOPT, 3TO 00pa3 >KU3HHU, KOTOPHIU
BJIOXHOBJIIET M MOTHUBHUPYET MUWJUIMOHBI JIIOJIEH 1O BCEMY MHUPY OBITh JIy4IIUMU
BEPCUSAMHU caMUX ce0s, CTPEMUTHCA K YCIEXY U BCETJ]a OCTaBaTHCS BEPHBIMU BHICOKUM
MOPAJIBHBIM U ATHYECCKUM CTaHIapTaM.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

Y]IK-523.7

CAMBIH JJIMHHONEPUOIHBINA PAJIMOTPAH3UEHT OKA3AJICS
MAPOM U3 KPACHOI'O M BEJIOT'O KAPJIUKOB

Buxrop Ky3nenos

JIOKTOp PU3UKO-MATEMaTHYECKUX HaAYK, podeccop kadeapsl actpoHomun, CaHKT-
[TerepOyprckuii rocy1apCTBEHHBIN YHUBEPCHUTET.

AnHoTamusi: He Tak JaBHO acTpOHOMBI OOHAPYXWJIM CaMbIi JIJTMHHONIEPUOIAHBIN
PaAMOTPAH3UEHT, MCTOYHUKOM KOTOPOTO OKas3ajach mapa W3 KpacHOro U Oernoro
KapJUKOB. DTOT OOBEKT MPEJCTABISAET COO0I YHUKAIBHOE SIBJICHHUE B aCTPOHOMUU, TaK
KaK €ro MepuoJi aKTUBHOCTH JUIMTCS B JIECSTKU pa3 JOJbIIE, YeM y OOJBIITMHCTBA
M3BECTHBIX paMOTpPaH3UEHTOB. B cTraThe paccmaTpuBaeTcsi MpUpoia ITOT0 OOBHEKTa,
MEXaHHU3MBbI, KOTOPbIE MOTYT CTOSITh 3a €ro PaJUOBCILUIECKAMHU, a TAKKE €ro 3HAUCHUE
JUISL aCTPOHOMHH, BKJIFOYAasi BO3MOXHBIE HOBBIC MOAXOAbl K M3YYEHUIO OHMHAPHBIX
CUCTEM M MX aKTUBHOCTH.

1. BBeaenue

PannotpaH3ueHThl — 3TO OOBEKTHI, M3IIyYalOlUe PaJMOBOJHBI, KOTOPbIE BHE3AITHO
MEHSIOT CBOIO SIPKOCTh B TEUEHHE KOPOTKOTO BPEMEHH. JTHU OOBEKTHI MPUBJICKAIOT
BHUMaHUE aCTPOHOMOB CBOEH HEOOBIUHOW MPUPOOM, MOCKOJIbKY OHM HE MOAMAIOTCA
TPaIUIUOHHBIM ACTPOHOMHYECKUM KJIacCU(UKALIUSIM. IIpexne BCETO,
paIUOTPAH3UECHTBI  W3BECTHBI  CBOCM  MEPEMEHUYMBOCTBIO,  MEPUOAUYECKUMHU
BCIBIIIKAMHU, KOTOPHIE MOTYT JUIUTHCA OT HECKOJBKHUX MUJIITUCEKYHJ 10 HECKOJBKHUX
MECSIICB.
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Camblil JUIMHHOIIEPUOAHBIA PaAMOTPAaH3UEHT, HEJABHO OTKPBITBIA aCTPOHOMAaMH,
IpeJCTaBIseT co00M mapy U3 KpacHOro M OeIoro KapjiumkoB. DTa CUCTEMa OKa3allach
YHUKQJIBHOM 110 CBOEMY THUIy PaJMOBBIOPOCOB M 3HAYUTEIBHO MIPEBOCXOIUT IIO
MIPOJIOJKATEIBHOCTH APYTHE PaAUOTPaH3UEHThI. OXKUIAETCs, YTO TAaKUE UCCIIEIOBAHUS
IIOMOTYT acTpOHOMaMm JIydYllle MOHATh JWHAMHKY OHHApHBIX CHCTEM M HX
B3aMMOJICHCTBHE.

2. bunapubie cucrembl: KpacHbiil 1 0e/1bIil KapJIUK

KpacHble Kapauku — 3TO 3BE3/bl C MaCCOW, 3HAUUTENIBHO MEHbIIeH Macchl CoJlHIA, U
ABJISIFOTCS. CaMbIMM MHOT'OYMCJIEHHBIMU 3Be3JaMu BO BceneHHOH. benble kapiuku, B
CBOIO O4Yepelb, MPEICTaBIAIOT COOOW OCTAaTKM 3BE3Zbl, KOTOpas HcYeplana CBOE
TOIUIMBO W IEPEKUA CTAJUI0 KPACHOTO T'MIaHTa. JTU 3BE3Ibl 00JIAAI0T BBICOKON
IJIOTHOCTBIO U HEBEPOSITHOM TEMIIEPATYPOM, HO IIPU 3TOM X CBETUMOCTbH 3HAYUTEIBHO
CHWKEHA.

B mape u3 kpacHoro u 0eoro KapiiMKOB Ba)KHO B3aUMOJCWCTBHE MEXKIY JBYMs
3Be3aMu. B Takux cucremax 3Be€3/1bl MOTYT OOMEHHBATHCS BEUIECTBOM, UTO IPUBOJIUAT
K BO3HUKHOBEHHIO PA3JIMYHBIX ACTPOHOMMYECKHUX SBJICHUM, BKIIIOUYAsl PAJUOAKTUBHBIE
BCIIBILIKU. B ciyyae HejaBHO OOHApPYKEHHOW CHCTEMBbI, YUYEHBIE MPEANOaratoT, YTo
PaAMoOBBIOPOCHI MOTYT OBITh PE3YyJbTATOM MAarHUTHOW AKTMBHOCTUM WJIM AKKpPELUWU
BELIECTBA C KPACHOTO KapJnKa Ha OeJblil.

3. MexaHu3Mbl paJHOBCILIECKOB

OOBIYHO PAMOBCIJIECKM B OHHAPHBIX CHCTEMaxX MPOUCXOIAT 3a CUET aKKpEUuu
BEILIECTBA C OJIHOM 3BE3]Ibl HA JPYTYIO, YTO BBI3BIBAET MAarHUTHBIE OypIO, TPUBOASILINE
K U3JIYYEHUIO paauoBOJH. OIHAKO ATOT PAAMOTPAH3UEHT OTIMYAETCA TEM, YTO €TI0
[IEpUOJ AKTUBHOCTH 3HAYNUTEIIBHO MIPEBBIIAET TUIIMYHBIE PAJUOBCIIECKH, YTO CTABUT
0]l COMHEHHUE TPAaIUIIMOHHbIE MOIENTU (POPMUPOBAHUS PAIUOBCILIECKOB.

OnuH 13 BO3MOXHBIX MEXaHU3MOB 3aKJIIOYAETCS B TOM, YTO O€JIbI KapJIUK B CUCTEME
MPOSIBIIAET BHICOKYI0 MATHUTHYIO aKTUBHOCTb, KOTOPAs BIMSIET HA CBOETO KOMITAHbOHA
— KpacHOro KapJiuka. AKTHBHbIE MarHuUTHBIE MOJiE MOTYT B3aWMOJICHCTBOBATH,
co3llaBasi JUIMTEIbHBIE PAAUOBCIIECKH. Takke BO3MOXKHO, YTO PaAUOBBIOPOCHI
MPOUCXOJIAT M3-3a UBMEHEHUN B aKKPEIMOHHOM JIMCKE BOKPYT O€JIOro Kapjuka, TJe
BEIIIECTBA, MEPEHOCSIIMECS C KPACHOTO KapiiMKa, B3aUMOJEHCTBYIOT C MOIIHBIMHU
MarHUTHBIMH TOJISIMHU.

4. 3HavyeHue 1151 ACTPOHOMHUU

OTKpbITHE CaMOM JUTMHHOTIEPUOIHONW PaAHMOBCIIJIECKOBOM CUCTEMBI SBIISIETCS BAXKHBIM
BKJIaJIOM B aCTPOHOMHUIO, TaK KaK OHO paCIIMpsIET 3HaHUS O B3aUMOJICHCTBUSX B
OMHAPHBIX 3BE3AHBIX CUCTEMaX. ITOT OOBEKT MPEAOCTABISET HOBYIO MH(OPMAIIUIO O
MAarHUTHBIX aKTUBHOCTSIX O€JIBIX KAapJUKOB W HMX BIMSHUM HA OKPYKAIOIIUE HX
KOMIIOHEHTBHI.
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Kpome Toro, Takue uccie10BaHus MOTYT IIPUBECTH K YIyUIIEHUIO MOJEIEH 3BE3IHBIX
CHUCTEM, YTO IIOMOXKET aCTPOHOMAaM IIPEACKA3bIBATH ITOBEIECHHME IPYTMX 3BE3IHBIX
OOBEKTOB U MX aKTUBHOCTD B PA3JIMYHBIX CHEKTPAX U3IMydeHUs. Takue OTKPHITUS MOTYT
OKa3aThb BJIUSHHE HA IIOMCK DK30IUIAHET M M3Yy4YEHHE YCIOBHM, KOTOPBIE MOTYT
CYLIECTBOBATh B 3BE3[JHBIX CHCTEMAX C [OJI00HBIMU B3aUMO/ICUCTBUSMH.

5. 3akaoueHue

CaMmblii TJIMHHONEPUOIHBIN paMOTPAaH3UEHT, BBISBICHHBIN KakK Mapa U3 KPacHOro u
0emoro KapJIMKOB, MPEACTaBISET COOOM YHUKAaTbHOE AaCTPOHOMHYECKOE SBIICHUE,
KOTOPOE€  3HAYUTEIBHO  pACIIMPSAET MPEACTABICHHUE O  PATUOBCIUIECKAX W
B3aMMOJICHCTBUSIX B OMHAPHBIX 3BE3HBIX cucTeMax. HecMoTps Ha CBOIO HEOOBIYHYIO
MPUPOAY, ITOT OOBEKT OTKPHIBAET HOBBIE BO3MOXXHOCTU JII aCTPOHOMHYECKHX
UCCIIEOBAHUN U MOJKET IOBJIMATH HA PA3BUTUE TEOPUU 3BE3HOM IBOJIIOLIUM.
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

VIIK-621.31

BETPOBAS DQHEPI'ETUKA C BBICOKOO®®EKTUBHBIMU TYPBUHAMMU

OpazoepaueBa JHe

[Ipenonasatenb, MexayHapoIHOTO YHUBEpPCUTETa HEPTH U ra3a UMEHH STHIbITesu
KakaeBa

r. Amxaban TypkmeHucTan

JypabimbipagoB KyBBat

[IpenonaBarenb, MexyHapoaJHOTO YHUBEpCUTETa HETH U raza UMEHHU STmibIreniu
KakaeBa

r. Amxaban TypkMeHUCTaH

MyxaMmMmeTMbIpPaa0B XeMpa
Crynent, MexayHapoaHOro yHuBepcuteTa He(Ty U ra3za umenu Armsirennu Kakaesa
r. Amxaban TypkMeHucTaH

HIupmyxammenosa Oryabmapadn
Crynent, MexayHapogHoro yHUBepcuTeTa HeTu 1 raza umeHu Armsirenau Kakaesa
r. Amxaban TypkMeHUCTaH

I'yp6anoB Mepaan
Crynent, MexayHapoaHOro yHuBepcuTeTa He(TH U ra3za umenu Armsirennu Kakaesa
r. Amxaban TypkMeHucTaH

BBenenune

BerpoBas sHepreTMka — ojHa M3 HauOoyiee NMHAMHYHO Pa3BUBAIOIIMXCS OTpacieu
BO300HOBIISIEMOM SHEPTeTUKHU. B ycnoBuUsAX rno0anbHOT0 3HEPreTHYECKOro Nepexoaa u
CTPEMJICHHSI K CHWXXEHUIO YIJIEpOJHOrO cleAa, pPa3BUTHE BBICOKOI(P(EKTHUBHBIX
BETPOBBIX TYpOMH CTAHOBUTCS KJIIOUYEBBIM (PAKTOPOM B YBEIUYEHHUU JIOJHU BETPOBOIA
SHEPruy B MUPOBOM 3HeprodanaHce. Hapsiy ¢ TEXHONIOrMUECKUMHU JOCTHXKEHUSIMU,
CTpaHbl M KOMIIAHWM aKTHUBHO WHBECTUPYIOT B HCCJEIOBaHUS U pa3pabOTKH, 4UTO
CHOCOOCTBYET MOBBIILIEHNIO KOHKYPEHTOCIIOCOOHOCTH BETPOBOM IHEPreTHKH Ha (hOHE
TPAJAULIMOHHBIX HCTOYHUKOB SHEPTUU.

1. CoBpeMeHHbIC TEHACHUMH B BeTPOBOW »JHepreruke B mocimenHue ropasl
HaOII0AaeTCsl 3HAUUTEIBHBIN IPOrpecc B TEXHOJIOTHH BETPOBBIX TypOUH. OCHOBHBIMU
HaIIpaBJICHUSIMHA HHHOBALIUHU SBJISIIOTCS:

o YBenuueHue pa3MepoB TYpPOHWH M JUIMHBI JIOTACTEH, YTO MO3BOJSET MOBHIIATH
KIIJI u BeipaboTky sHepruu. TypOuHbl MOIITHOCTHIO CBEITIe 10 MBT cTanoBsATCS
CTaHJIAapTOM [JIsi O(IIOPHBIX BETPOMApKOB, oOecrneurBas 3HAYUTEIbHYIO
BBIPAOOTKY HEPTUU NMPU MUHUMAJILHOM KOJINYECTBE YCTAHOBOK.
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+ IlpuMeHeHME HOBBIX KOMITO3UTHBIX MaT€PHAJIOB, CHIKAIOIINX BEC KOHCTPYKIHUI
Y TOBBIIAIUX UX MPOYHOCTh. DTO YBEIUYHMBAET CPOK CIYyX Obl TypOUH H
CHIDKAET HKCIUTyaTal[MOHHBIE PACXO/bI.

o PazpaboTrka TypOWH ¢ BEpTUKAIBHOW OCBHIO BpaIleHUS ISl paOOTHI B YCIOBHSIX
HECTAaOUIIbHBIX BETPOBBIX MOTOKOB. DTH TYpOWHBI 0COOCHHO 3()(PEKTHBHBI B
TOPOJICKOH cpefie U Ha CJIOKHBIX JaHamadTax.

o MUurerpamusi cucreM XpaHEHHS SHEPIUM M HHTEUICKTYalIbHBIX CETEH s
MOBBIIIEHUS] CTa0MJIBHOCTH JHEPTOCHAOKEHHUS U YIpaBIICHUS H30BITOYHOM
SHEpruei.

2. BoicokorpdexTrBHbIe TYPOMHBI MU HUX npeuMmyllnecTBa BricokorddekTrBHBIE
TypOMHBI 00ECIICUNBAIOT:

o YBenuueHue ko3pduuueHta npeoOpa3oBaHus FHEPTUU BETPA B DJIEKTPUUYECKYIO
sHepruto.  Hopelimme  momenu  TypOMH — AOCTUraroT  Ko3guimeHTta
HCIIOJIB30BaHUsI MOIMHOCTH A0 50%, 4TO 3HAYMTENBHO BBILIE 10 CPABHEHHIO C
TPaJAULMOHHBIMU TYpOUHAMHU.

o CHmwKeHHE  3KCIUTyaTallMOHHBIX  pacxojoB  Onarojaps  IPUMEHEHUIO
aBTOMAaTU3HPOBAHHBIX CHCTEM YIIPABIEHUS U YAAJICHHOIO MOHHUTOPHUHIA. DTO
ITO3BOJISIET ONEPATUBHO BBIABIATH U YCTPAHATh HEUCIIPABHOCTH, CHUXKAsl BpeMs
IIPOCTOS.

o YcToluuByio paboTy IpH Pa3IUYHBIX CKOPOCTAX BeTpa. COBpeMeHHbIE TYpOUHBI
CIIOCOOHBI T€HEPUPOBATH DHEPIHI0 Ja)Ke IpPH CIadOM BETpe, YTO JENaeT HX
3¢ (PEeKTUBHBIMU B IIUPOKOM JUANA30HE KIIMMATUYECKUX YCIOBUM.

o CHmxeHue YypoBHS IIymMa U BuUOpaluu 3a CYET adpOJIMHAMHUYECKH
ONTHUMHU3UPOBAHHBIX JIOMAacTe W TMPUMEHEHUS HOBBIX TEXHOJOTUH B
KOHCTPYKLUU.
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3. HoBeijiliue TeXHOJIOTUH M pa3padoTKH

o Typbunvr ¢ npamvim npueodom (Direct Drive) — WCKIIOYEHHE DPEIyKTOpa
MO3BOJISIET TOBBICHTH HAJIEKHOCTh W YMEHBIIUTH 3aTpaThl Ha OOCITYyKHUBaHUE.
[IpssMOM TIPUBOJX TaKXe€ CHHUKACT KOJUYECTBO JBWXKYLIMXCS 4YacTed, 4TO
MIPOJIJIEBAET CPOK CITY>KOBI TYpOUH.

o AoanmusHvie nonacmu — TEXHOJOTHS, TIO3BOJISIONIAS U3MEHATH (OpMY JIoTacTei
B 3aBUCHMOCTH OT CKOPOCTH BETpa. ITO yBeIU4YUBaeT 3P(HEKTUBHOCTH padOTHI
TypOHMH B YCIOBHUSX IMEPEMEHHON CKOPOCTU BETpa M CHIXKAET HArpy3ky Ha
KOHCTPYKIIHUIO.

o lugposvie 0golinuku — BUPTyalbHbIE MOJEIN TYpOUH, KOTOpBIE IMO3BOJISIOT
MPOTHO3UPOBATh WX pabOTy W ONTUMHU3HPOBATH MPOU3BOIUTEIHHOCTD.
Hcnonp3oBanne MMGPOBBIX JTBOWHUKOB CHWKAET BEPOSTHOCTH OTKAa30B U
YOPOIIAET TUTAHUPOBAHUE TEXHUYECKOTO OOCTYKUBAHHUS.

o Ilnasarowue nramgopmevl — TEXHONOTHS, KOTOpas MO3BOJIIET YCTaHABIMBAThH
TypOWHBI B TJIIYOOKMX BOJAaX, TA€ TPAJAWIMOHHBIE OMIIOPHBIE KOHCTPYKIIUU
HEBO3MOXKHBI. JTO pacHmpseTr reorpaduio BETPOBBIX AJICKTPOCTAHIIMA U

OTKPBIBACT HOBBIC PBIHKH.
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4.

IKOHOMUYECKAS 3¢ PeKTUBHOCTD U IKOJIOTHYECKHUE aCNeKThI

BricokoaddhexTrBHBIC TYpOUHBI CLIOCOOCTBYIOT:

CHmxeHnI0 ce0eCTOUMOCTH ANeKTpodHepruu. [lo Mepe yBenuueHus MOIIHOCTH
TypOMH ¥ ONTHUMH3ALMU TPOLECCOB TMPOU3BOJCTBA, CTOMMOCTH BETPOBOM
OHEPIUH CTAHOBHUTCS KOHKYPEHTOCIIOCOOHON IO CpPaBHEHUIO C YrOJbHOW U
ra3oBOM TE€HEpaIUEH.

YMEHbIICHUIO BBIOPOCOB yrilekucioro rasza. lllupokoe BHeIpeHHE BETPOBBIX
TypOWH TO3BOJISIET 3HAYUTEIBHO COKPATUTH YTIICPOIHBIN ClIe] SHEPTeTUKH.
Co3maHnI0 HOBBIX pPa0OYMX MECT W Pa3BUTHIO JIOKAJIbHBIX COOOIIECTB.
CTpouTensCTBO M OOCIYKMBAaHUE BETPOBBIX 3JIEKTPOCTAHIMKA CIIOCOOCTBYET
Pa3BUTHIO PETHOHATIBHOW SKOHOMHKH W CO3JaHUIO HOBBIX paboO4YMX MeECT B
cdepax mpou3BOACTBA, JOTUCTUKH U TEXHUYECKOTO OOCITYKHBaHHUS.
Boccranosnenuto O61opa3zHooOpasus. CoBpeMeHHbIe BETPOMApKU
MPOEKTUPYIOTCA C YYETOM DKOJOTHYECKMX CTaHIapTOB M MHUHHUMAJIbHOTO
BO3/ECHCTBUSI Ha OKPYXKAIOIIYIO CpPENy.

3akiouenue BerpoBas sHepreTuka ¢ MPUMEHEHHEM BBICOKOA(D(PEKTUBHBIX TYypOUH
UTPaeT BAXKHYIO POJb B (OPMHUPOBAHUU YCTOWYUBON DHEPreTUYECKON CHCTEMBI
Oynymiero. BHenpeHne HOBEHIIMX TEXHOJOTHMH W pa3BUTHE MHHOBAIIMK B JIAaHHOU
00JIaCTH TO3BOJIST 3HAYUTENHHO TOBBICUTH JOJIO BO300HOBJISIEMBIX HCTOYHUKOB
SHEpruu B 0O0IleM sHeprodajiaHce, YTO MPUBEACT K CHUIKEHHUIO 3aBUCUMOCTU OT
MCKOTIa€MbIX TOIUIMB U YIYUYIIEHHUIO SKOJIOTMYECKONM 00CTaHOBKHU. BaxkHO TIpo1omKaTh
UCCJIEIOBaHMUS. M pa3pabOTKM B OOJACTH BETPOBOW HSHEPreTUKH ISl JOCTHUKEHUS
MaKCUMaIbHOU d(PPEKTUBHOCTH U YCTOMYUBOCTH IHEPTETUUECKUX CHCTEM.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

YIK-658

HOBBIE OTKPbBITHSA B I'EOJIOTUN U TEO®U3UKE B HE®@TAHBIX
MECTOPOXIEHHUAX

I'yprreaaguesa MeHriu

[Ipenonasatenb, MexayHapoIHOTO YHUBEpPCUTETa HEPTH U ra3a UMEHH STHIbITeN
KakaeBa

r. Amxaban TypkMeHucTaH

AHHaTaraHoa Masirose

[IpenonaBarenb, MexayHapoaHOTO YHUBEpCUTETa HETH U ra3za UMEHHU STmibIreniu
KaxkaeBa

r. Amxaban TypkMeHucCTaH

1. BBenenue

['eonorus u reopusnka UrparoT KIOYEBYIO pPOJib B Pa3BEIKE U pa3pabOTKe HEPTIHBIX
MECTOPOXKACHUI, MOCKOJIbKY OHHM IMPEAOCTABISAIOT TOYHBIE AAHHBIE O TIIYOMHHBIX
CTPYKTypax 3eMJid U MO3BOJISIIOT MPEACKAa3aTh PACIOJOKEHHE M pa3Mep 3alexeit
YIIEBOAOPOAOB. B mocnenHue AecATUNETHS pa3BUTHE TEXHOJOIMM M METO/OB
reo(pu3nMUecKUX MCCIEAOBaHUN NPUBEIO K 3HAYUTEIBHOMY Mporpeccy B 00sacTu
pa3BeKU U YBEIMYEHHUs KOd(p(UIUEHTa H3BJICUEHUS HE(PTU U3 MECTOPOKACHUM.
BaxHOCTh HOBBIX OTKpBITUH B O3TUX OO0JAacTsIX CBS3aHa C HEOOXOIUMOCTBHIO
3¢ (HEKTUBHOTO HCIOJIb30BAHUS JHEPreTUUYECKUX PECYpPCOB B YCIOBHSX PACTYLIETO
MHPOBOTO CPOCA U U3MEHEHUH B DKOJIOTHYECKOMN TTOJIUTUKE.
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2. Hogeiimue MeTObI M TEXHOJIOTHH
2.1 T'eopusnueckue ucciaeJ0BAHUA HOBOTO MOKOJIEHUS

CoBpemeHHbIe reo(hU3nuecKre METObI, TAKUE KaK CEMCMOpPa3BeaKa, MArHUTOTEILTYPHUS
U DJIEKTPOMArHUTHBIE METO/Ibl, CTAHOBSTCS BCE 00JIe€ TOUHBIMU U MEHEE 3aTPATHBIMU.
Harpumep, HOBbIE TEXHOJIOTHH MYJIBTUKOMIIOHEHTHOM CEMCMOpPa3BEAKH ITO3BOJISIOT HE
TOJIBKO BBISIBUTH MECTOIOJIOKEHHUE 3AJIEKEN YTIIEBOJIOPOJOB, HO M MPOBECTHU OLIEHKY UX
(GU3UKO-XUMHUYECKUX XapaKTepUCTHK. OTHUM U3 KIIOYEBBIX JOCTHKCHHM SBISETCS
HCIIOJIb30BAHUE CEICMUYECKUX TaTYMKOB, KOTOPBIE (PUKCUPYIOT MAJIEUIINE U3MEHEHHUS
B CTPYKTYpE€ TOPHBIX MOPOJ M TO3BOJISIIOT CO3AaBaTh Oo0Jee JeTaJu3upOBAaHHBIE U
TOYHBIE KAPThI MOA3EMHBIX CTPYKTYP.

2.2 UcKycCTBEHHBIH HHTEJJIEKT M MALIMHHOE 00y4eHHe

CoBpeMeHHBIE TEXHOJIOTUM HCKycCTBeHHOro wuHtemwiekra (M) u  mammHHOTO
OoOy4YeHHUsI 3HAYUTEIBHO YIYUYIIWIW MOpolecc 00pabOTKM U UHTEpIpETalUU
reopu3u4YecKuX JaHHbIX. OHM MOMOTal0T AaHATU3UPOBATH OTPOMHBIC MACCUBHI JIAHHBIX,
MOJIy4aeMbIX C TOMOIIBIO CEHCMOpa3BeAKH W JAPYIMX METOJOB, U TO3BOJSIOT
MpeJCKa3bIBaTh Han0oJIee MEPCIIEKTUBHBIC YYACTKH JJIsl Pa3pab0TKU. ITHU TE€XHOJIOTHUH
WCIIOJB3YIOTCS JJIsI aBTOMATUYECKOM MHTEPIPETAIMU TAHHBIX, UTO CHUKAET BpEMS Ha
MOATOTOBKY 3aKJIFOYEHUHN U MOBBIIIAET TOYHOCTh T'€0JOTUUECKUX TPOTHO30B.

2.3 HoBble MeTOABI CKBA:KUHHOM reo(pu3uku

C pa3BuUTHMEM TEXHOJIOTMM B 0O0JIACTH CKBA)KMHHOM TI'€O(PU3UKH MOSBUIUCH HOBBIE
CHIOCOOBI MOHUTOPUHIA COCTOSIHUS TIOJ3€MHBIX pe3epByapoB. COBpEMEHHbBIE METO/BI,
TakMe Kak Moja3eMHas ceiicMopasBeaka (downhole seismic), MO3BOJISIIOT OIIEHUBATH
JIaBJICHUE W TEMIIEPATypy B CKBAXKHMHAX, YTO KPUTHUUYECKU BAKHO IS 3G(HEKTUBHOTO
yhnpaBieHus 1oOblued HepTHM U raza. OTO TaKkKe IIOMOraeT B BBISBICHUU U
NPEIOTBPALICHUH TPOOJEM € TeOJOTMYECKUMH aHOMAJUsIMU U B O0eCreueHuu
0€30IMacHOCTH Ha BCEX ATamnax pa3paboTKu MECTOPOXKICHHUS.

3. OTKpBITUSA U UX 3HAYEHHE
3.1 IIpumepsbl 3HAYUTEIBHBIX F€0JIOTMYECKUX OTKPBITHHA MOCICAHUX JIeT

OgnuM  u3  HambOoJee  3HAYUTENbHBIX  OTKPBITHM  ABISIETCS  OOHapy»XeHue
YTJIEBOJOPOAHBIX MECTOPOXIAEHUN B TIIYOOKMX MOPCKHMX ciosix. biaronapss HOBbIM
METO/aM CEHMCMOpPAa3BEJIKH U MOABOJAHOIO OypeHUs, YUEHbIE CMOIJIM BBIIBUTh HOBBIE
MECTOPOXKACHUS HEPTHU U raza Ha OOJBUINX MIYyOMHAX, YTO OTKPHLJIO HOBbIE TOPU30HTHI
IUIst pa3paboTku 3anacoB. [IpruMepoM Takoro OTKPBITHS SBISIETCS OTKPBITHE KPYITHBIX
MectopoxaeHuil B FOxxno-Kuralickom Mope, KOTOpOo€e MPUBJIEKIO BHUMAaHUE MUPOBBIX
HEe(PTIHBIX KOMIIAHUH.
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3.2 Bausinue HOBBIX JaHHBIX HA KAPTHPOBaHHE He(PTAHBIX 3aj1exKeil

JlaHHple, MOJy4YaeMble C T[OMOIIBIO HOBBIX TEXHOJOTWM, IO3BOJSIIOT TOYHEE
MOJEJIUPOBATh TE€OJIOTMYECKUE CTPYKTYpPbl M MPEACKA3bIBATh IOJIOXKEHHUE 3aJIeKen
He(TH, KOTOpPHIE PaHbIIE CYUTAIUCH HEIOCTYNMHBIMU JUISI pa3pabOTKU. JTO, B CBOIO
ouepe/ib, MPUBOJUT K YBEIWYEHUIO KOI(PUIIMEHTAa W3BJICUCHUS YTIEBOAOPOJIOB U
CHUKEHUIO 3aTpar Ha pa3BelKy. Hanpumep, HOBbIE JaHHbBIEC O MIYOMHHBIX CTPYKTYpax
MecTopoXkaeHu B 3amanHoit CuOMpY MO3BOJIUIM 3HAYUTENBHO YIYYIIUTh METOJbI
pa3pabOTKH M 3KCIUTyaTalllU CYIIECTBYIOIINX MECTOPOKICHHM.

3.3 O0Hapy:keHHe TPYIHOU3BJIEKAEMbIX 3211aCOB

COBpCMCHHLIG MCTOAbI, TAKHC KdK THAPABINYCCKOC pPa3pPbIBAHUC IIJIaCTa U
HUCIIOJIB30BAHHUC XHUMHYCCKHUX  PCArcHTOB, IIO3BOJIAIOT  H3BJICKATDH He(bTI) n3
TPYAHOU3BJICKACMBIX 3aI1aCOB, HAIIPUMCP, U3 BBICOKOBA3KUX W HCJICTKOIIPOHUIIACMBIX
PE3CPBYaApPOB. 910 OTKPBITUC 3HAYHUTCIBHO YBCIHWYHUBACT KOJIHMYCCTBO JOCTYIIHBIX
YIIIEBOAOPOAOB, YTO BAXKHO B YCIIOBUAX MCTOIICHUA TPAJUIMOHHBIX MCCTOpO)KI[GHHfI.

4. JK0JIOrMYECKHE H IKOHOMHYECKHUE ACTIEKThI
4.1 BiausiHue HOBBIX OTKPBITHH HA YCTOMYUBOE Pa3BUTHE OTPACIH

HoBble TeXHONOTMM HE TOJBKO MNOBBIIAIOT 3(PQPEKTUBHOCTh AOOBIYH, HO U
CIOCOOCTBYIOT 00JIe€ IKOJIOTMYECKU YUCTON pa3paboTke MecTopoxkaeHuil. Hampumep,
VIYYIICHHbIE METOJbl CEHUCMOpa3BEAKM U CKBAKMHHOM Treo(U3UMKA MOMOTaroT
n30€KaTh 3KOJOTMYECKHX KaTacTpo(d, TakMX Kak yTeuka HeTH WM ra3oB. Takxke
BHEJPEHUE «3€JECHBIX» TEXHOJOIM B J0OBIUY YIVIEBOJOPOAOB CIIOCOOCTBYET
MUHHUMH3ALMU BO3JIEUCTBHS HA OKPYKAIOIIYIO CPELy.

4.2 CaukeHue YKOJOrH4ecKoro Bo3aeicTBus

Hcnonp30BaHne HOBBIX METOJOB DPAa3BEAKHM W JOOBIUM YTICBOIOPOAOB IOMOTAET
CHU3UTH BIMSHUE He(TEeT0OBIYM HA SKOCHUCTEMBbI. JTO BO3MOXHO Osarojapsi Oosiee
TOYHOM OLIEHKE MECTOIOJIOKEHHUS U XapaKTEPUCTHUK MECTOPOXKIACHHM, YTO MO3BOJISET
n30eKaTh HEHY)KHBIX OYPOBBIX paOOT U IPYTUX JIEUCTBHI, KOTOPHIE MOTYT IPUBECTH K
3arpsiI3HEHUIO.

5. 3akaouenue

bynymee reomorum u reoduzumku B HepTeA00BIYE CBA3AHO C  Pa3BUTHEM
BBICOKOTEXHOJIOTHUYHBIX METOJIOB Pa3BEIKH M pa3padoTku MecTopoxkaeHui. [Iporpecc
B 00JIacTH CeHCMOpPAa3BEIKH, WCKYCCTBEHHOTO HHTEIJIEKTa W APYTHX TEXHOJOTHUH
MPOJIOJDKAT U3MEHSATh UHIYCTPUIO, TIPENOCTaBJsIi HOBBIE BO3MOXHOCTH IS
¢ ()EKTUBHON M IKOJOTHUECKH YUCTOM MOOBIYM YTIIeBOMOPOJOB. OXKHUIAETCs, YTO B
OymKalIme AeCATIICTUS Mbl Oy/IeM CBUACTENISIMH HOBBIX 3HAYUTEIHHBIX OTKPHITUH,
KOTOPbIE 3HAYUTEIHHO U3MEHST KapTUHY HEPTET0OBIUN B MUPE.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

YK-539.13

P3/1-100 HOKA HE YBUJEJ KOTEPEHTHOI'O PACCEAHUSI
PEAKTOPHBIX AHTUHEUTPUHO HA S/IPAX KCEHOHA

Aunekcei Ilerpos

JIOKTOp (U3MKO-MaTeMaTHYECKUX HayK, mnpodeccop kadeapbl saepHOU (QU3UKH,
MOCKOBCKHI TOCYAAPCTBEHHBIA YHUBEPCHUTET.

AnHoTanusi: Jxcriepument PI/[-100, mpoBoaUMBIN 119 M3ydYeHUS B3aUMOACHCTBUSA
AHTUHEUTPUHO C BEIIECTBOM, HE 3a(UKCUPOBaAI OXKHJaeMoro 3¢ dheKra KOrepeHTHOTO
paccesiHisl peaKTOPHBIX aHTUHEHTPHUHO HA SJIpaxX KCEHOHA. DTOT PE3yJIbTaT BHI3HIBACT
BOIIPOCKHI OTHOCUTEIBHO TEKYIIIUX MOJIeJIel HEUTPHUHHOMN (PU3UKK U MOXKET TOTpeOOBaTh
MEpECMOTpa CYIIECTBYIOIIMX TEOPUM O B3aUMOJCHCTBUAX HEUTpUHO. B craThe
paccMaTpUBAIOTCSl MPUYHUHBI, MO KOTOPHIM JKCIEPUMEHT HE CMOT 3a(UKCUPOBATh
KOTEPEHTHOE paccesiHue, a TakKe BIMSHHUE JTOr0 pe3yjbTara Ha JalibHEUIIne
HCCIIeIOBaHMS B 00JIaCTH HEUTPUHHOMN (DU3UKH U SACPHBIX TEXHOJIOTHH.

1. BBeaenue

KorepenTHoe paccesHue HEUTPUHO HA SApPaX — 3TO OJAWH U3 BAKHEHIINUX MPOLIECCOB,
KOTOpPBI TEOPETHYECKH MOKET HaOMI0IaThCid MNpPU B3aUMOJCHCTBUU HEUTPUHO C
BEIIECTBOM. DTOT NIPOLECC MPEANOIATAET, YTO HEUTPUHO B3aUMOJEHUCTBYET C SIPOM
Kak LIEJbIM, a HE C €r0 OTACNBbHBIMU YacTAMHU. OXKNIAeTCs, 4TO 3TOT THUIl PACCESHUS
MOKET OBbITh MCHOJB30BAH ISl IETEKTUPOBAHUS HU3KOIHEPT€TUYHBIX aHTUHEUTPHUHO,
YTO SIBJIICTCS BaXKHBIM L1IarOM B U3YYE€HUU HEUTPUHHBIX CBOWCTB.




OxcnepumeHT POJI-100, mpoBOAMMBIN € MCHOJIB30BAHUEM KCEHOHOBOI'O JETEKTOPA,
OblT HampaBJI€H Ha WCCICNOBAHWE KOTEPEHTHOTO pPACCESHUS  PEaKTOPHBIX
AHTUHEUTPUHO Ha siApax KceHoHa. OIHAKO, HECMOTPS HAa MPOBEACHUE JIUTEIbHBIX
HaOIIOACHWH, SKCTIEPUMEHT HE J1all OKUIAEMOTO pe3yiIbTaTa, YTO CTABHUT IO BOIIPOC
CYIIECTBYIOIINE TEOPETHUECKHE MOJEIM ¥  METOAbl  OOHApYyXEHUS TaKHhX
B3aUMOJCHUCTBUN.

2. Teopusi KOTEPEHTHOI0 paccessHUs AHTUHEHTPUHO

KorepeHTHOE paccesiHre HEUTPUHO Ha SAPE IpeicKa3biBaeTca Ha OCHOBE CTaHIapTHOM
Mozaenu (DU3UKH YaCTHI] M TEOPHH CJIaboro B3aMMOJEHCTBUA. B 3TOM mporecce
AHTUHEUTPHUHO B3aWMOJECUCTBYET C AAPOM KaK LENBIM, U 3TO B3aUMOJCHCTBUE UMEET
HU3KYIO BEPOSITHOCTh HA YPOBHE OTIEJIBHBIX HYKJIOHOB. TeM HE MEHee, TEOPETUUECKUE
pacueThl TOKa3bIBAIOT, YTO TaKOW TMpolecc JOHKeH ObITh HaOJIogaeM Mpu
ONPENEIICHHBIX YHEPTETUYECKUX YPOBHAX HEUTPUHO.

Mopenu, npeackasplBaronue KOrepeHTHOE PacCesHUEe aHTUHEUTPUHO, IIPEAII0IIAraroT,
4TO fApa, TAKHUE KaK KCEHOH, MOTYT OBITh MCIOJIB30BaHBI ISl I€TEKTUPOBAHUS ITUX
B3anMo/ieiicTBHI. CHUTHAII KOTEPEHTHOTO pacCestHusl JOHKEeH ObITh 0oJiee YeTKUM MpHU
WCIIOJIb30BAaHUU TSKEJIBIX AJIEMEHTOB, TAKMX KaK KCEHOH, M3-3a UX 0ojee BBICOKHX

SAACPHBIX MACC.
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3. Onucanne 3xcnepumenta PI/1-100

OxcnepumenT POJ[-100 Obul mocTaBieH Il TOTO, YTOOBI M3YyYUTh KOTEPEHTHOE
paccessHiE€ aHTUHEHTPUHO, BO3ZHHKAIOIIEE B peakTopax. s 3TOro HMCmoiab30BajICcs
JIETEKTOp, HAMOJIHEHHBIA JKUJIKUM KCEHOHOM, KOTOPBIA SIBISETCS OTIUYHBIM
KaHJIMJATOM IS MCCIIEIOBAaHUSI TaKUX B3aUMOJEHCTBUN Ojarojgapsi CBOUM
¢u3MYecCKUM M XHMHYECKUM cBoWcTBaM. JleTekTop ObUT YCTAHOBJIEH PSIOM C
PEaKTOPOM, MCTOYHUKOM AHTMHEHUTPUHO, U HACTPOEH Ha IMOUCK COOTBETCTBYIOUIUX
paccesiHuil.

OpnHako HECMOTPST HA MHOTOYMCJIEHHBIE MOIBITKA PETHCTPAlMU CUTHAJA, PE3yJbTaT
OKazaJicd OTpULATENbHbIM. Ha MpoTsSKEeHUM IMTEIbHOTO BPEMEHU M MPHU BBICOKUX
YPOBHSIX aHTHHEUTPHHO, JAETEKTOP HE CMOT 3aUKCUPOBATHh OXKHIAEMOTO PacCesHus,
YTO IPUBEJIO K HEOOXOAUMOCTH MIEPECMOTpPA TEKYIIMX TEOPUIM U METOJIOB aHAJIU3A.

4. Bo3MoO:KHbIe IPUYMHBI OTCYTCTBHSA pe3y/ibTaTa

OtcyTtcTBHE O)KugaeMoro curiaia B skcrnepuMente POJI-100 MoxeT ObITh CBA3aHO C
psagoMm (QaktopoB. Bo-mepBbIX, 3TO MOXET OBITh CBS3aHO C HEJOCTATOYHOM
YYBCTBUTEIBHOCTBIO IETEKTOPA K CJIa0BIM B3aUMOACHCTBUSAM Ha HU3KUX SHEPTUSX, YTO
TpeOyeT COBEPILIEHCTBOBAHMS TEXHOJOTHUHM JIETEKTOPOB JJIs TakuxX IpoueccoB. Bo-
BTOPBIX, BO3MOXXHO, YTO B3aMMOJCHCTBUE AHTUHEUTPUHO C AIpaMu KCEHOHA MMEET
00Jiee HU3KYIO BEPOSITHOCTh, YEM IPEJCKA3bIBAIOT TEOPETUUECKUE MOJIEIH, UTO TAKKE
MOXET 00BSICHUTh OTCYTCTBUE HabI0gaeMoro s dekra.

Kpome Toro, BO3M0XHO, 4TO 3(h(PEKTHI, CBA3aHHBIE C PIIyKTyalusiMi (POHOBBIX CUTHAJIO
Y IIYMOB, HE IO3BOJIUJIM BBISIBUTh MaJlble B3aUMOJICUCTBHUS B YCJIOBHSX BBICOKHX
DHEPIUi, XapaKTEePHBIX ISl PEAKTOPHBIX AHTUHEUTPHUHO.

5. Bausinue Ha HEMTPUHHY IO QU3HKY

Pesynprar skcniepumenta PO/[-100 sBisieTcss BaXHbIM ISl TAJIBHEWILIETO PA3BUTHUA
HEUTPUHHOU (PU3MKU U TEOPUH B3aUMOACHCTBUI HEUTPUHO. XOTSI OTCYTCTBUE CUTHAJIA
HE WCKJIIOYAET TEOPETHYECKYIO BO3MOYKHOCTh KOTE€PEHTHOIO pAacCEsSHUs, OHO
MOJAYEPKUBAET HEOOXOJMMOCTh  COBEPILIECHCTBOBAHUS  MOJENEd U METOJOB
JNIETEKTUPOBAHUS TAKUX B3aUMOJCHCTBHM.

Kpome TOro, 3ToT pe3ynbTaT MOXKET MOBJIMATH HA TEKYIIUME HSKCIEPUMEHTHI I10
M3YYEHUIO CJIa0bIX B3aMMOJICHCTBUM U OIEHKY XapaKTePUCTUK HEUTPUHO, TAKUX KaK UX
Macca U THUIBI B3aUMOJIEHCTBUH.

Oxwunaercs, 4To B OyayiieM OyayT MPOBEIEHBI JOMOJHUTEIIbHBIC SKCIIEPUMEHTHI C

YIIy4IIEHHBIMA JIETEKTOPAMH, UYTO TMOMOXET 0ojiee TOYHO H3YYHUTh IIOBEICHUE
AHTUHEUTPHUHO B PAa3HBIX YCIOBUSAX.
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6. 3aka0ueHue

HecMoTpst Ha otcyTcTBHE Oxuaaemoro curtaia B skcrnepumente POJI-100, sto
OTKpBITHE TOJYEPKUBACT BAXHOCTh JAIBHEUIINX HCCIEAOBAHUNA B 00JacTH
HEeUTpHUHHON (U3MKK U SAIACpHBIX TEXHONOTUH. IlepcreKTHBBI HCIOJIB30BAHUS
KOT€PEHTHOTO pAcCesHUs JJIsl HW3yYeHHUs CiIa0blX B3aUMOJEHCTBHM OCTAIOTCS
aKTyalbHBIMH, HO TpeOYIOT  JaJbHEHIIEr0  COBEPUICHCTBOBAaHHUA  METOJIOB
JICTEKTUPOBAHUS M YTOUHEHHS TEOPETUUECKUX MOJIETICH.
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PABPABOTKA TPYJHOUM3BJIEKAEMBbIX 3AITACOB HE®TH

MammeTHYpOoBa AKbI

[IpenogaBaTenb, MexayHapoIHOTO YHUBEpCUTETA HEDTH U ra3a UMEHH STmisirenin
Kaxkaea

r. Amxaban TypkMeHucCTaH

I'oxka:xkaeBa Enaskan

[IpenonaBarenb, MexayHapoaJHOTO YHUBEpCUTETa HEPTH U ra3za UMEHHU STmibIreniu
KakaeBa

r. Amxaban TypkMeHUCTaH

BBenenue

Pa3pabotka TpyaHousBiekaembix 3anacoB Heptu (T3H) cranoButcs Bce Ooiee
aKTyaJIbHOU 3aJ1a4eil UIsl MUPOBOT'O SHEPTE€TUYECKOr0 CEKTOPA B YCIIOBUAX UCUEPITAHUS
TpPaJMLMOHHBIX UICTOYHUKOB HEPTH U POCTa INI0OATBHOTO CIpOCa Ha YrieBOIOPOAHOE
ceIpb€. CTaHIapTHBIE METOABI JOOBIYM HEPTH, TaKUE KaK MPUPOAHAS U UCKYCCTBEHHAS
n00blYa M3 CKBaXWUH, CTAHOBIATCA MeHee 3((EKTHBHBIMU, KOTJa peyb HUAET O
MECTOPOKICHUSAX C HU3KOM MPOHULAEMOCTHIO WJIM BBICOKOW BSA3KOCTHhIO HedTu. B
TaKHUX yCIOBUSIX HEOOXOAMMbI MHHOBAIIMOHHBIE TEXHOJOTUU U METO/IbI AJIs1 U3BJICUEHUS
HeTH U3 TakuX CIOXHBIX pe3epByapoB. Pa3zpabotka T3H mo3BossieT MOBBICUTH
KO3 puimeHT wu3BiedYeHHs HePTH W O00ECHeYuTh JOIATOCPOYHYIO YCTOMYHMBOCTH
SHEPreTUYECKON OTPACIIH.

1. ITIpoGs1eMbI M 0COOEHHOCTH TPYAHOU3BICKAEMbIX 3a11aC0B HedTH

TpyaHousBnekaemble 3amackl HEPTH MPEACTABISIOT COOOW 3amachl, M3BJICYEHUE
KOTOPBIX HEBO3MOXKHO C TPUMEHEHUEM TPATULIMOHHBIX METOAOB TOOBIYH, TPEOYIOIINX
WCIIOJIb30BAaHUSl CHEIUATM3UPOBAHHBIX TEXHOJIOTHA. OTH 3amachl, Kak IMpaBuIo,
HaxoJATCA B Ie0JIOTMYECKUX 00pa30BAHMSIX C HU3KOM MPOHMUIIAEMOCTbBIO, WIH HEDPTH B
HUX UMEET BBICOKYIO BSI3KOCTb, UTO 3aTPYAHSET €€ U3BJICUECHHE.

1.1 Tunsl TPyAHOU3BIEKAEMBIX 3a112COB

+ BrpicokoBsizkue HepTu: OOBIUHO TaKUe HEPTH UMEIOT BBICOKYIO IIOTHOCTh U
BBICOKOE cCoJiepkaHue acpaJbTeHOB M CMOJ, YTO JelaeT €€ U3BICUCHHE
TPaJAMLIMOHHBIMU METOAaMHu 3aTpyAHUTENbHbIM. [IpuMmepsl Takux HedTH
BKJIFOUAIOT OUTYMBI U T'yJIPOHBI.

 Hedrn B MasionpoHHnaeMbIX miacrax: B Takux MecTopoxaeHUsIX HEPTh HE
MOKET JIBUTaThCS 4Yepe3 MOpoAbl 0e3 3HAYMTENIbHOTO BO3JEHCTBUS BHEIIHUX
(aKkTOpOB, TAKMX KaK HarpeB UM UHBEKINI XUMHUUYECKUX PEareHTOB.
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e Hedprn B 3a5exkax ¢ BbICOKUMH achajbTEHOBBIMU M Napa@UHHBIMH
BKJIKYEHUAMHU: OJTU  KOMIIOHEHTBI  MOTYT  3HAYUTEIbHO  CHMXXaTh
MIPOHMUIIAEMOCTh W YBEIUYHBATH BS3KOCTh He(TH, YTO TpeOyeT MpUMEHEHUs
0oJiee CIOXKHBIX METO/IOB U3BJICUCHHUS.

1.2 I'eostornuyeckme 0COOCHHOCTH

['eonornyeckas CTpPyKTypa MECTOPOXKIEHUN, COAEp)KAIIUX TPYIHOU3BIEKAEMbIE
3anachl, BKJIIOYAET CIOKHBIE Pa3IOMbl, BapHallMi B MOPUCTOCTU U MPOHUIIAEMOCTH, a
Tak>Ke BBICOKOE COJIep:KaHue BOJABI B pe3epByapax. HedTh yacTo HaxoauTCs B TaKHX
CIOSIX, T €€ W3BJIICYECHUE CTaHAAPTHBIMU METOJAMU HEBO3MOXHO 0€3 IMpPHUMEHEHHS
JOTIOJIHUTENBHBIX TEXHOJIOTH.

2. TexHor0oru4ecKkne MeToabl pa3padoTKkn

st ahdextuBHOM pazpadoTku T3H paspaboTaHbl pa3MUHBIE METOIbI, HATTPABICHHBIC
Ha U3MEHEHHE (PU3NYECKUX CBOMCTB HE(PTH U MOBBIIICHUS €€ U3BIECKAEMOCTH.

2.1 TepmanbHbIe METOABI

Tepmanbubie MeTo bl pa3padoTku T3H ocHOBaHBI Ha HarpeBe HEPTHU IJI CHUKEHUS €€
BA3KOCTH, YTO O0JIeT4YaeT €€ ABMKEHUE B TIOPOJIaX U U3BJICUEHHE.

« Ilaposbie Texnosioruu (SAGD — Steam Assisted Gravity Drainage): 9T1o oaun
U3 HanOoJiee pacrpoCTPaHEHHBIX METOOB ISl JTOOBIYM BBICOKOBS3KUX HE(TH.
CyTh MeToJla 3aKJII0YaeTCsl B 3aKauke Mapa B IUIACT, YTO MPUBOAMUT K HArPEBY
HEPTH W CHUKCHHIO €€ BS3KOCTH. JTO CIOCOOCTBYET €€ IMOJHUMAHHUIO O]
BO3/ICHCTBUEM IPABUTAIIMK B CKBAXXHHY ISl U3BJICUCHUS.

o Tenaoo0MeHHbIE TEXHOJIOTHH: B 5TOM MeTo 1€ ropsidasi BO/1a HITH TIap IOAar0TCSI
B IUTACT, YTO CIIOCOOCTBYET CHIDKEHHUIO BS3KOCTH HEe()TH W YBEIHMYCHUIO €6
MOJIBIDKHOCTH. DTO MOXKET BKJIFOUATh KaK HCITOJIb30BAHKME MApOBBIX WHBECKIUH,
TaK Y 3aKa4Ky ropsiuyed BOJIBI.

2.2 XuMHn4ecKkue MeTo/1bI

XUMHAYECKHUE METObI BKIIFOYAIOT IPUMEHEHNE PA3TIMYHBIX XUMUYECKUX PEAr€HTOB IS
VIIYYIICHHS U3BIIEKAeMOCTH HE(PTH.

o Hubexkuus XUMHYECKHUX peareHToB: Bxiroyaer MCHOIb30BaHHUE MOJIMMEPOB,
MOBEPXHOCTHO-aKTUBHBIX BemiecTB (IIAB) wumm comeit 11t yMeHBbIIEHUS
BA3KOCTH He(pTH. DTH BelIecTBa MOMOTAIOT B BEIMBIBAHUU HE(PTH U3 MOPOBBIX
CTPYKTYP U MOBBIIIEHUH €€ TOABUKHOCTH.

o Hcnoan3oBanme yriekucaoro raza (CQO:z): 3ToT METO1 3aKITI0YAETCS B 3aKAUKE
VTJIEKHUCIIOTO Ta3a B IUIACT, YTO CHIDKAET BSI3KOCTh HE(TH M yiydinaeT e
BBITEKaHUE. YTIEKHUCIBIN ra3 pacTBopseTcs B HedTH, nenas e€ MeHee BSI3KOU U
MOBBIIIAsT KOYPPUITUEHT U3BIICUCHUS.

-98-



2.3 I'a30BbIE TEXHOJIOTUH

o HHbekumsa yriieBoJOpPOJHbIX ra3oB: 3aKkayka ME€TaHa WM MPUPOJHOTO ras3a B
TJIaCT MOBBIMIACT JABJICHHUE B pe3epByapax U yiaydlllaeT BhITeKaHue HepTu. IToT
METOJ] aKTUBHO HCHOJIB3YETCS JUIsl pa3pabOTKU Ta30BBIX U YIJIEBOJOPOJHBIX
MECTOPOKICHHM, KOTOPBIE COAEPKAT TPYAHOU3BICKAEMYIO HE(DTh.

2.4 MexaHU4YeCKHE MeTOAbI

MexaHnueckrne METOJIbl BKIIFOYAIOT UCTOJIb30BAHUE HACOCHBIX M JIPYTHX CHCTEM IS
U3BJICUCHUST HEeDTH W3 TPYAHOJOCTYIIHBIX MECTOpOXAeHUU. OHU TPUMEHSIOTCS B
COYETaHMU C JPYTMMH METOJaMH, HAIpUMEpP, B TMPOILECCEe TEPMHUYECKOTO WU
XUMHUYECKOTO BO3JCHCTBH.

3. 2¢PeKTUBHOCTD U NPOOIEMBI

HecMoTpst Ha 3HauuTenbHble ycnexu B pa3zpaborke T3H, 3Th MeTOnbl MMEIOT Kak
IIPEUMYLIECTBA, TAK U CYIIECTBEHHBIE OIPAHUYCHUSI.

3.1 Oxonomuueckasi 3¢ PpeKTHBHOCTH

NHHOBalIMOHHBIE TEXHOJOTUU IS W3BJICUEHUS TPYIHOM3BIEKAEMOW HE(THU 4YaCTO
CONPSDKEHbI C BBICOKMMM 3aTpaTaMd Ha BHEIPEHHE W SKCIUlyaTauuio. Beicokue
KAalUTAJIBHBIE M SKCIUIyaTallMOHHBIE 3aTpaTbl MOTYT CYIIECTBEHHO IIOBJIMATH Ha
HKOHOMHUYECKYIO 3P (HEKTUBHOCTH IPOEKTOB, OCOOEHHO MPH HU3KUX II€HaX Ha HE(PTh.

3.2 DKO0JIOTHYECKHE ACMEeKThI

Pa3pabotka T3H compoBoXgaeTcss psSAOM 53KOJIOTMYECKMX puckoB. Hampumep,
WCIIOJIb30BAaHUE IAPOBBIX TEXHOJOTMH MOXET MPHUBECTH K 3HAYUTEIBHOMY
NOTPEOJICHUIO BOJbI, @ XUMUYECKHUE BEIIECTBA, UCIOIB3YIOUINECS B IpoLecce T0ObIUH,
MOTYT 3arpsi3HATh BOAOEMBI U TMOYBY. BHeapeHue »skojormdyecku Oe30MacHbIX
TEXHOJIOTHI OCTAaETCsl BaXKHOM 3a7aueil 111 HeQTAHOM OTpacIH.

3.3 llepcnieKTUBBI Pa3BUTHUS TEXHOJOTHIH

[lepcnexktuBbl B obOmactu pazpabotku T3H 3akimodaroTcsi B pa3BUTUU HOBBIX
MaTepuaioB, TEXHOJOTHMA U METOJOB, KOTOPhIE MOTYT MOBBICUTH 3()PEKTUBHOCTH U
CHU3UTH DKOJIOTHYECKHE pUCKU. BHenpenne mupoBbIX TEXHOJIOTHI U UICKYCCTBEHHOTO
WHTEJUICKTA JIJIT MOHUTOPHUHTA M YIPaBICHUS MPOIECCaMU JOOBIUM TaKKe OTKPHIBAET
HOBBIE€ BO3MOKHOCTH JIJIs1 TOBBIIIICHUSI TPOU3BOIUTEIBHOCTA U YCTOMYUBOCTH TOOBIUH.

4. Ilpumepsl yCHeNIHbIX MPOEKTOB
B Mupe cymecTByeT HECKOJBKO YCIEIIHBIX MPUMEPOB BHEAPEHUS WHHOBAIIMOHHBIX

TEXHOJIOTUM JIJIsl pa3pabOTKU TPYAHOU3BIIEKAEMBIX 3aMacoB HeTH:
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Kanana (Car-/Iu, npumeHnenne napoBbix TexHosoruid): B Kanage rexnonorus
MapoBOr0 BO3JIEUCTBUS YCIEIIHO MCHOJB3YETCd Ha MECTOPOXKACHUSAX C
BBICOKOBSI3KON HE(PTHIO, TAKUX KaK MECTOPOXICHHUS B AnpOepre. DTOT METON
MTO3BOJINIT 3HAYUTEIIEHO TTOBBICUTH KO3(PPUITMEHT N3BICUCHUS HEPTH.

Poccus u gpyrue crpansl CHI': B Poccun akTUBHO pa3BUBAIOTCSI XUMUUECKUE
MeTOABI J00BUN HEe(TH, TAKUE KaK MHBEKIINS MOJMMEPOB U YIJIEKUCIIOTO Tras3a.
OTH  METOABl  TOKa3bIBAIOT  XOPOIIWE  Ppe3yJdbTaThl MpU  paboTe ¢
TpyJHOU3BIIEKaeMbIMU 3armacamMd B Cubupu U Ha JApyrux HePTIHBIX
MECTOPOXKICHUSX.

3akJIroYeHue

Pa3paboTka TpyIaHOW3BIEKaeMbIX 3amacoB He(TH SBISETCS BaXKHOM 3amauedt s
oOecrnieueHus dHepreTuaeckon 6e3onacHocT B OyayieM. COBpeMEHHbIE TEXHOJIOTHUH,
TaKkue KaKk TePMHYECKHE, XUMUYECKUE M T'a30Bble METObI, MO3BOJSIOT 3HAUYUTEIBHO
NOBBICUTh KOA(D(PUIIMEHT H3BICUEHUS HE(THU, OJHAKO 3TU TEXHOJOTUU TpPeOyrOT
CYLIECTBEHHBIX KalIUTAJIOBIOKEHUN U MOTYT BBI3BIBATh HKOJIOTUYECKUE PUCKU. BaxkHO
IPOJOJKATH UCCIIEAOBAaHUS B 00JJACTH HOBBIX MaTEPUaAIOB U METOJI0B, KOTOPBIE CMOTYT
YIYy4lIIUTh 3IKOHOMUYECKYI0 A(P(EKTUBHOCT U MHHMMU3UPOBATH HEraTUBHOE
BO3/ICHICTBUE HAa OKPY’KAIOLIYIO CPEy.
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Abstract

The increasing demand for sustainable and biodegradable materials in food packaging
has driven significant research into natural polymers. Chitosan and starch have emerged
as promising candidates due to their biodegradability, non-toxicity, and film-forming
properties. This article explores the synthesis methods of chitosan and starch, their
combination in biopolymer films, and their applications in food packaging. The synergy
between chitosan's antimicrobial properties and starch's flexibility makes them ideal for
enhancing food safety and extending shelf life. Additionally, the paper reviews recent
advancements in composite film technology and highlights potential areas for future
development.

Introduction

Conventional plastic packaging contributes significantly to environmental pollution,
with millions of tons of plastic waste accumulating in landfills and oceans annually. In
response, the food industry seeks biodegradable alternatives that maintain food quality
while reducing waste. Chitosan, derived from chitin, and starch, a polysaccharide, are
widely studied due to their abundance, renewability, and functional properties. This
article delves into their synthesis, blending techniques, and the resulting benefits for
food packaging. The focus is on the compatibility of chitosan and starch, their
synergistic effects, and the practical challenges of scaling up production.
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Synthesis of Chitosan

Chitosan is synthesized from chitin, the second most abundant natural polymer, typically
sourced from the exoskeletons of crustaceans such as shrimp, crab, and lobster. The
synthesis process involves several key steps:

1. Deproteinization - Removal of proteins using alkali treatment (e.g., NaOH) to
isolate chitin.

2. Demineralization - Elimination of calcium carbonate and other minerals using
acid (e.g., HCI), resulting in purified chitin.

3. Deacetylation - Conversion of chitin to chitosan by treating with concentrated
NaOH at elevated temperatures (90-120°C) for several hours.

The degree of deacetylation (DD) determines chitosan's solubility, film-forming ability,
and antimicrobial activity, with higher DD (above 75%) enhancing performance in food
packaging applications. Research indicates that optimizing deacetylation conditions can
yield chitosan with improved mechanical properties and better water resistance.

Synthesis of Starch

Starch is extracted from various plant sources such as corn, potatoes, rice, and cassava.
The synthesis involves:

1. Isolation - Harvesting starch granules through wet milling or steeping of plant
material.

2. Purification - Removing impurities by washing, sieving, and centrifugation to
obtain pure starch.

3. Gelatinization - Heating starch in the presence of water to break down crystalline
structures, enhancing film-forming ability and flexibility.

Deproteination  pemineralization Deacetylation Filter and was|
X by 4% NaOH (3 h) by 3N HCI (3 h) by 50% NaOH (80-100 °C,4 h)
Waste prawn shell [——

?
>4

Chitosan and modified clay in Bead formation of l

/ \ 1% acetic acid solution at 60 °C chitosan-MC composite in
=] I NaOH and ethanol mixture
-
Kaolinite rich Bijoypur clay ——Pastad % e A2 S
.

\ = —
= — |0 on L® N —— Dried at 60 °C

- - to get the
Intercalation or exfoliation of desired bead

Screening through HCI treatment to g K
150 mesh  remove free silica clay by dodecyl amine dodecylamine with clay Modified clay (MC)

Figure 1. Schematic diagram of synthesis of chitosan and starch used in food packaging
Blending Chitosan and Starch for Packaging

Modified starch, achieved through physical (heat, moisture), chemical (esterification,
crosslinking), or enzymatic (amylase) processes, enhances the mechanical strength,
water barrier properties, and thermal stability essential for food packaging.
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Additionally, blending starch with plasticizers such as glycerol or sorbitol can improve
flexibility and reduce brittleness.

Combining chitosan and starch yields composite films with enhanced mechanical
strength, flexibility, transparency, and antimicrobial properties. The blending process
typically involves:

1. Solution Mixing - Dissolving chitosan in acidic solution (e.g., 1% acetic acid)
and dispersing starch in water at elevated temperatures (70-90°C).

2. Casting - Pouring the mixture onto a flat surface, followed by solvent evaporation
at room temperature to form thin, uniform films.

3. Crosslinking - Introducing crosslinking agents (e.g., glutaraldehyde, citric acid)
or natural reinforcements (e.g., cellulose nanocrystals) to improve film integrity,
resistance to moisture, and elongation properties.

The addition of nanoparticles or essential oils further enhances the functional properties
of chitosan-starch films, making them suitable for active packaging applications that
inhibit microbial growth and delay food spoilage.

Applications in Food Packaging

Chitosan-starch films serve as active packaging materials that extend food shelf life by
preventing microbial growth, reducing oxidation, and controlling moisture transfer.
Examples include:

« Fresh Produce - Wrapping fruits and vegetables to delay ripening and spoilage
by providing a breathable barrier that reduces ethylene production.

. Meat and Seafood - Preventing microbial contamination, lipid oxidation, and
discoloration, ensuring extended shelf life and improved food safety.

. Bakery Products - Retarding staling, moisture loss, and mold growth, thereby
preserving freshness for longer durations.

. Dairy Products - Packaging cheese and yogurt to prevent surface drying and
contamination.

Conclusion

The synthesis and application of chitosan and starch in food packaging present a
sustainable alternative to traditional plastics, addressing both environmental and food
safety concerns. Although promising, challenges remain in optimizing the mechanical
properties, scalability, and cost-effectiveness of production. Future research will focus
on incorporating nanotechnology, exploring biodegradable reinforcements, and
developing multifunctional films that integrate antimicrobial, antioxidant, and oxygen
barrier properties, paving the way for widespread adoption in the food industry.
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MJIAHETOJIOT'Y 3ATIOJ03PUJIA BEHEPY B BEUHOI CYXOCTH
Hpuna Mopo3zosa

KaHIuAaT PU3NKO-MaTeMaTHUYECKUX HAyK, CTapIINi HaAyYHBINA cOTpyaHUK MHCTHTYTA
IUIAHETHBIX HAayK, Poccuiickas akageMus HayK.

AHHOTaIII/Iﬂ: HeﬂaBHI/Ie HCCICA0OBAHU BCHCpI)I Ha OCHOBC OAaHHBIX C Op6I/ITaJ'II>HI)IX
alrapaToB U COBPpCMCHHBIX MCTOA0B MOACIIMPOBAHUA IIPUBCJIN K HOBBIM BBIBOZIaM O €€
KIIMMAaTC U HUCTOPHH. CornacHo MMOCJIICAHUM TCOPCTUYCCKUM MOICIIAM, IINIAHCTOJIOTH
[IpcAarojararoT, 4To BeHepa, BO3MOKHO, HUKOI'la HC UMCJIa KPYIIHBIX BOAOCMOB U HC
IIpoIjIa STallbl O6HII/IpHOFO THAPOJIOTHYCCKOIo IHKIIA. 210 OTKPBITHC CTaBUT IIOJ
COMHCHHC TCKYIIUC IMPCACTABJICHUA O BO3MO>KHOM OOMTAaeMOCTH IUIAHET M BaXKHOCTH
BOJbI AJIA ’)KU3HU, IpEajiarasd HOBBIC IICPCIICKTUBLI I U3YUCHUA 3K30IIAHCT U ITIOMCKaA
IIPU3HAKOB KU3HHU 3a IIPCACIaMHA 3eMiIn.

1. BBeaenue

Benepa, Hama cocenka no CoJIHEUHOM CUCTEME, BCETa IPUBJIEKAIa BHUMAHUE YUEHBIX
Oylaroapss CBOMM HEOOBIYHBIM KJIMMATHYECKUM YCIOBUSM. B mpommiom MHOrue
MCCJIEI0OBATENN BBIBUTANIM TUIIOTE3bl O TOM, 4TO BeHepa korma-to Morjia HMMETh
BOJOEMBbl U Oosiee yMepeHHbIE YCIOBHMS Uil KU3HU. OJHAKO COBPEMEHHBIE
UCCJIEIOBaHMS, OCHOBAHHbIE Ha aHajiu3e AaTMOCPEPHBIX JAHHBIX M MOJEINAX
KJIMMaTHYECKUX IPOLIECCOB, MPEAIoaratoT, 4To BeHepa, ckopee BCEro, HUKOTa He
uMera Bobl B OOJIBIINX KOJUYECTBAX.
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[Tnaneronoru, uzyvarouiue armochepy Benepsl, 0OHapYy>KUIM HOBbBIE J10Ka3aTEIbCTBA
TOTO, YTO €€ aTMoc(epa CIUIITKOM arpecCHBHA ISl CYIIECTBOBAHMS BOJBI B JKHJIKOU
dbopme, U, BO3SMOXKHO, B TIPOIIJIOM HE OBUIO YCIOBHH ISl CYIIECTBOBAHUS OOJBIIMX
OKEaHOB. JTO OTKPBITHE U3MEHSET HalllU MpeIcTaBieHus1 0 BeHepe u ee cnocoOHOCTH
K MOAICPKAHUIO YCIIOBUM TS )KU3HHU.

2. Atmocdepa Benepsl u e€é Temueparypa

OpnHOil M3 OCHOBHBIX NMPUYMH, IO KOTOpoil BeHepa cuMTaercs miaHETOW C BEYHOU
CYXOCTBIO, SIBISETCA €€ arMocdepa, COCTOAIas B OCHOBHOM M3 YTIJIEKHCIIOIO rasa.
ATMocdepHoe naBieHue Ha moBepxHocTh Benepst B 90 pa3 mpeBhIIacT 3eMHOE, a
Temneparypa MoxeT nocturath 465°C — n0CTaTOYHO BBICOKA, YTOOBI HCHApUTh
m00yI0 BOJLY, €CJIM OHA KOTJJa- 1100 CYIeCTBOBAIA. DT YCIOBUS CO3/1A0T MAPHUKOBBIN
s exT, KOTOPHIH NMPenaTcTByeT 00pa30BAHUIO KUIKOU BOJIBI.

Jlonrocpounsle HaOmoneHus 3a BeHepoll ¢ OpOMTaNbHBIX CTaHIMM, TakuX Kak
anoHckass mMuccusi Akatsuki, a Takke HCCIIEJOBaHMS C MOMOUIbIO CIHEKTPOMETPOB U
MH(ppakpacHbIX MPUOOPOB, MOKa3aiu, 4To B arMocdepe BeHepbl HET NpU3HAKOB
BOJISTHOTO Tapa B KOJIMYECTBAX, KOTOPbIE Obl CBUAETEIHCTBOBAJIA O HAJTUYMK OOJIBIINX
BOJZIOEMOB B IPOIIOM.

3. I'eonoruveckas ucropus Benepsl

Panee cunranoce, uto BeHepa Moria UMeTh OKE€aHbl B CBOEH paHHEN HCTOPUU, KOTOPBIE
ObLTM CTEPThl H3-32 CHIBHBIX TEMIEPATypHBIX H3MeHEeHHW. OJHAKO, COIIACHO
MOCJIETHAM JIaHHBIM, T'€OJIOTMYECKHE HCCIEIOBAHUS TOKAa3bIBAIOT, 4TO BeHepa He
MepeXuiia TAKUX CTaANI Kak 3eMJis, i€ BoAa MOTJIa Obl ICYE3HYTh U CHOBA MOSIBISATHCS
B XOJI€ I€0JIOTMYECKUX MpoueccoB. BeHepa He MMeeT TEKTOHHUKHU IUIUT, U €€ Kopa,
BEpPOSITHO, 0Opa3oBajlach B €IMHOM IMpOIecCe, KOTOPbIM HE TMO3BOJUI BOJE
CYILIECTBOBATH B JKUJKOU (hopme.

HenaBuue paGoThl, OCHOBaHHbIE Ha aHaimu3e AaHHBIX ¢ Muccuii NASA u ESA,
YKa3bIBaIOT, 4YTO Ha BeHepe He ObIIO 3HAYMTEIBHBIX MPOIECCOB, KOTOPHIE MOTIIN ObI
CrocoOCTBOBAaTh 0OPA30BAHUIO OKEAHOB. ITO OTKPBITHE MpEJIoaraeT, uro Benepa ¢
caMoro HavaJsia Obljla CyXOil TIaHEeTOM.

4. ITouemy Benepa He MorJia MMeTh BOAY

OnHol U3 KIIIOUEBBIX TPUYMH, 110 KOTOpor Benepa, ckopee Bcero, HUKOTJa HE UMENa
BOJIbI, SIBJIAETCS €€ dKCTpeMasbHas aTMocdepa, HaChIIeHHAas YTIEKUCIBIM ra3oM. JTO,
B COYETAaHWUU C MOIIHBIM TAPHUKOBBIM A(PEKTOM, NPUBEIO K IKCTPEMaTbHOU
TeMIIepaType U JABJICHHUIO, KOTOPBIE UCKIIFOYAIOT BO3MOKHOCTb CYIIIECTBOBAHUS BOBI
B JKHUJIKOM (ha3ze.

Kpome Toro, Benepa naxomutcsi cnumikoMm O6mu3ko k CoJHIly, M €€ TpaBUTallUsS HE
MO3BOJISIET YJIEPKUBATh BOAY B aTMocdepe, KaK ATO MPOUCXOAUT Ha 3emIIe.

-106 -



HpOFHOSLI, OCHOBAHHBIC Ha MAaTEMATHYCCKUX MOJICIIAX, MOATBCPIKAAIOT, UTO BeHepa
HUKOT'Ia HC ICPCIKHBAJA Ooee XOJIOAHBIX IICPHUOJAO0B, IIPU KOTOPLIX MOIJIHA OBI
O6p8,30BaTBCSI CcTaOMIBLHBIC BOJOCMBI.

5. Biiusinue OTKPLITHUA HA IIOUCKH KU3HU B CosHeuHO¥H cucTeMe

OTtkpsiTHE, UTO BeHepa, BEposITHO, HUKOTJja HE UMela BOAbI B OOJIBIINX KOJUYECTBAX,
CTaBUT M0J] COMHEHHE BO3MOKHOCTb KM3HU HA 3TOW IUIAHETE. DTOT PE3yJIbTaT MOKET
MOBJIUATH Ha OyAyIIME HCCIENOBAHUS, CBSI3aHHBIE C MOUCKOM >XKM3HU B COJHEYHOMN
cucrteMme M 3a e€ npenenamu. Eciin BeHepa He Moria nmoaaep:KuBaTh BOJY B KUJIKOU
dbopMe, 3TO 3HAUUTEIHHO OTPAHUYUBAET BO3MOXXHOCTH ISl CYIIIECTBOBAHMS KU3HHU Ha
HEM, KaK MBI €€ TIOHUMAaeM.

OnHako 3TO OTKPBITHE TaKKe ITOAHUMAET Ba)XHbIE BOIIPOCHI O BO3MOKHOCTH
CYLIECTBOBAHMSI KM3HU HA IPYIMX IUIAHETAaX, TAKUX KaK JK30IUIAHETHI, IJI€ YCIOBHS
MOTYT OBITh CXOKM C BEHEpUaHCKUMHU. VccrenoBanus nmpoaoKarTcsl, U aCTPOHOMBI
Bce Oojblne oOpamialoT BHMMAaHHWE Ha IUIaHEThl B "30He oOuTaeMocTH'", TIe
TeMIiepaTypa MW aTMOC(EpHbIE YCIOBHUS MOTYT OBbITh Oojee MOAXOAAUIUMHU JIs
CYILLIECTBOBAHMSI BOJIBI.

6. 3akaouenue

Ha ocHOBe HOBBIX JJaHHBIX, IIJIAHETOJIOT M PUIIUIN K BEIBOJY, UTO BeHepa, BeposTHO, HE
VMeJa OKEaHOB U BOJIOEMOB B CBOEM ITPOIIIOM, YTO JIEJIAET €€ BEYHOM CyXOMW INIAHETOM.
DOTO OTKpBITUE TOMOTAECT YTOYHUTH HAIllM MPEJCTABICHHUS O KIMMATUYECKUX H
re0JIOTHYECKUX Tporieccax Ha Benepe, a Takke 0 €€ CIOCOOHOCTH MOJJIEPKUBATH
YCIOBUS JJIsl KU3HU. BaXHO OTMETUTb, YTO 3TO HE HCKIIOYAET BO3MOXKHOCTH
CYIIECTBOBaHUS MHBIX (OPM >KU3HU, KOTOpPbIE MOTJIM OBl aJanTUPOBATHCS K
AKCTPEMAJIbHBIM YCIIOBUSIM, HO 3TO OTKPBITUE CHUJIBHO OTPAaHUYMBACT OXKUJAHUS
OTHOCHUTEJILHO CIMOCOOHOCTH BeHephl mojiepKuBaTh *KW3Hb B TOM BHJE, KaK MbI €€
3HACM.
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Abstract

Soil microbial communities are essential for the health and fertility of soils. In acidic
soils, microbial diversity and activity are often compromised due to low pH, which can
affect agricultural productivity. Gypsum (CaSO4:2H-0) i1s a widely used soil
amendment known for its ability to improve soil structure, enhance nutrient availability,
and potentially alter the microbial environment. This study investigates the impact of
gypsum on microbial diversity and activity in acidic soils, highlighting its potential
benefits and limitations for sustainable soil management.

Introduction

Acidic soils, characterized by a pH lower than 5.5, are prevalent in many agricultural
regions around the world. These soils often suffer from low microbial activity, nutrient
Imbalances, and reduced plant growth. The application of soil amendments, such as
gypsum, has been explored to mitigate these problems. Gypsum, a naturally occurring
mineral, is known for its capacity to raise soil pH slightly, improve soil structure, and
provide calcium and sulfur, essential nutrients for plants and microorganisms.

Microbial communities play a crucial role in nutrient cycling, organic matter
decomposition, and overall soil health. Changes in microbial diversity and activity can
significantly influence soil fertility. This paper explores how gypsum application affects
soil microbial communities in acidic soils, focusing on shifts in microbial diversity,
enzymatic activities, and overall microbial health.

Materials and Methods

Soil samples were collected from an acidic agricultural site with a pH of 4.8. Gypsum
was applied at different concentrations (0, 2, 5, and 10 tons per hectare) to determine its
effect on soil microbial properties. The experiment was conducted in a controlled
environment with regular moisture levels and temperature conditions.

Microbial diversity was assessed through DNA sequencing of the 16S rRNA gene for
bacteria and ITS (Internal Transcribed Spacer) sequencing for fungi.
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Soil enzyme activities, including dehydrogenase, phosphatase, and B-glucosidase, were
measured as indicators of microbial metabolic activity. Soil pH, electrical conductivity,
and nutrient levels were monitored throughout the study.

Results
The application of gypsum led to a significant increase in soil pH, with higher
concentrations of gypsum resulting in a more neutral pH.

This shift in pH was associated with increased microbial activity, particularly in terms
of enzymatic processes. The activity of dehydrogenase, phosphatase, and B-glucosidase
enzymes was significantly higher in gypsum-amended soils compared to control soils.

Microbial diversity also increased in soils treated with gypsum. The 16S rRNA and ITS
sequencing revealed an increase in both bacterial and fungal taxa in gypsum-treated
soils. Notably, the relative abundance of beneficial soil bacteria, such as Nitrobacter and
Bacillus, increased with higher gypsum concentrations. Fungal diversity also expanded,
with a notable increase in mycorrhizal fungi, which are essential for plant nutrient
uptake.

SHORT-TERM

SOIL MICROBIAL
COMMUNITIES

Figure 1. Sources and fate of antibiotics in the soil environment.

Discussion

Gypsum application significantly improved the microbial environment in acidic soils.
The rise in pH likely created more favorable conditions for microbial growth, reducing
the inhibitory effects of high acidity.
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The increase in microbial diversity suggests that gypsum may enhance ecosystem
stability and resilience by supporting a wider range of microorganisms. Additionally,
the enhancement of soil enzymatic activity indicates a boost in microbial metabolism,
which could lead to improved soil nutrient cycling.

However, the effectiveness of gypsum in improving microbial diversity and activity was
concentration-dependent. At lower concentrations, the changes were less pronounced,
while higher concentrations resulted in more significant improvements.

It is important to note that excessive gypsum application may lead to other soil
Imbalances, such as excessive calcium levels, which could negatively affect certain
microbial groups.

Conclusion

Gypsum has the potential to enhance microbial diversity and activity in acidic soils,
promoting healthier and more fertile soil ecosystems. By slightly raising the pH and
providing essential nutrients, gypsum can support beneficial microbial communities and
improve soil functionality. However, its application should be carefully managed to
avoid potential adverse effects of over-application. Further studies are needed to explore
long-term impacts and optimize gypsum usage for different soil types and agricultural
practices.
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BBenenue

PBIHOK B COBpPEMEHHBIX YCJIOBHUSX IOJBEPracTcsi MHOTOYMCICHHBIM pPHUCKaM U
M3MEHEHUsIM. DKOHOMUYECKasi HECTaOMIbHOCTh, MHQIISIMS, CAaHKIMHU, U3MEHEHUS B
3aKOHOJIaTEIbCTBE, KOJIEOAHUS BAIOTHBIX KYpPCOB, MPUPOJHBIE KaTacTpodbl U
TEXHOJIOTMYECKHE HMHHOBALIMM — BCE A3TU (PAKTOPbl BIUSIOT HA CTAOMJIBHOCTH H
pa3BuTHe npeanpusaThil. B Takux ycnoBusx 3()QeKTUBHOCTh yNpaBlIEHUsS CTAHOBUTCS
pematonM  (pakTopoM ISl COXpaHEHUss Ou3HEeca W JIOCTHXKEHHUS KOHKYPEHTHBIX
npeuMyIecTB. PykoBoauTensiM HEOOXOIUMO MPUMEHSATh T'MOKUE M CTPATETUYECKUE
MOAXO0/Ibl, YTOOBI HE TOJBKO BBIKUTH B YCIIOBUAX HECTAOUIILHOCTH, HO U M3BJI€Yb U3 HUX
BO3MOYKHBIE BBITO/IbI.

1. OneHka pbIHOYHON HECTAOWIBLHOCTH

[lepBbrii mar k 3QQGEeKTUBHOMY YNPABICHUIO B YCIOBHUSIX HECTAOMJIBHOCTH — 3TO
OCO3HaHWE TOTO, KakWe BHEIIHWE W BHYTPEHHHE (AKTOPHI BIHMAIOT Ha paboTy
npennpusTHs. PpIHOYHAsS HECTAOMIBEHOCTh MOKET MPOSBIIATHCSA B U3MEHEHUSAX CIpoca
U TPEAJIOKEHHUS, BATIOTHBIX KOJIEOAHUSX, TOJMTUYECKON  HEcTaOWUIbHOCTH,
U3MEHEHHUSAX HAJOTOBOTO  3aKOHOJATENbCTBA WM TNPUPOAHBIX  KaTacTpodax.
OddexTuBHOE ynpaBieHne TpeOyeT THIATEIHPHOTO MOHUTOPUHTA U aHAJN3a BHEIIHEH
Cpelbl, 4TOObI CBOEBPEMEHHO PACIIO3HABATH PUCKH U BO3MOKHOCTH. DTO BKIIIOYAET B
ceOst  peryjsipHbli  aHadu3 MaKpPOAIKOHOMUYECKOM  CHUTyallld, HCCIeI0BaHUE
KOHKYPEHTHBIX PHIHKOB M OIIEHKY 3aKOHOJATEIbHBIX HHUIUATHB.
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2. Crparerusi AuBepcuGuKaAUU PUCKOB

JuBepcudukaiysi puckoB SIBISIETCS OJHUM M3 camblX 3()(PEKTUBHBIX MHCTPYMEHTOB
ULl 3alldThl  OWM3HEca OT BHEIIHUX MOTpSACEHUMH. B yclnoBHSX pPBIHOYHOU
HECTAOMJIBHOCTU Ba)XXKHO HE I0JIaraTbCsl HA OJMH MCTOYHHUK J0XOJa WIH PBIHOK.
PaznooOpa3ue mnponykuuu, reorpaduueckas auBepcuUKalvs, BbIXOJ Ha HOBBIE
PBIHKH, BHEIPEHUE HOBBIX TEXHOJIOTMM U PACIIMPEHUE ACCOPTUMEHTA YCIIYT TO3BOJISIOT
CHU3UTh 3aBUCUMOCTb OT BHEIIHUX (akTopoB. Kpome Toro, nuBepcudukanys moMoraet
pacnpenenuTs (UHAHCOBBIE M ONEPALMOHHBIE PUCKH, YTO IOBBIIIAET YCTOMYUBOCTH
MPEANPUATHS K DKOHOMHUYECKUM ITOTPSCEHUSIM.

3. I'nOKocTHL M aganTanus

['uOkocTh OM3HECA — 3TO CIOCOOHOCTH ONEPATUBHO AJANTHUPOBATHCS K MU3MEHEHUSIM
BHEITHEN cpenpl. B yciaoBusix HecTaOWIBHOCTU (UPMBI JODKHBI OBITH TOTOBBI K
OBICTPOMY TIEPECMOTPY CBOMX CTpATErii, CTPYKTYpHI, MPOIIECCOB U Jake OW3Hec-
Mozeleid. ITo TpedyeT OT pyKOBOAMUTENEH HE TOJIBKO CTPATErHYeCKOro BUJICHHUS, HO U
YMEHHSI TIPUHUMATH PEIICHUS B YCIOBHUSAX HEONMPEACICHHOCTH. AJanTalus MOXKET
MPOSIBIIATECSL B OBICTPOM pEArupoBaHMM HA WU3MEHEHHUS CHOpoca, ONTUMH3ALUU
MIPOU3BOJICTBEHHBIX MPOIIECCOB, COKPAILICHUH U3JIUIIHUX PACXO0JIOB WM NEPEXojie Ha
HOBbIE pbIHKH. [lOoCTOsSIHHASI TOTOBHOCTh K U3MEHEHHUSIM — HTO Ba)KHEHIIIEE YCIOBUE
ycrexa B HeCTaOUIIbHOM 9KOHOMUYECKOH Cpeie.

4. IPpPpexTrBHOE yIpaBiieHUE (PUHAHCAMU

OnHuM U3 BaKHEHIIMX aCMEKTOB YIPABJICHUS B YCIOBHUSAX HECTAOUIILHOCTH SIBISETCS
ynpasieHue (puHaHcamu. {1 3T0ro He0OXOAUMO MOCTPOUTH CUCTEMY (DMHAHCOBOIO
KOHTpPOJIs, HANpaBJICHHYIO Ha MOAJAEpX aHUE JIMKBUIHOCTH, CHUKEHHE JOJTOBOMU
Harpy3Kd W ONTHUMHU3ALMIO 3arpaT. BaxkHo co3ngaTh (UHAHCOBBIE pPE3epBbI IS
o0OecrieyeHuss YCTOMYMBOCTH B cllydyae Kpuzuca M oOecrneuuTbh THOKOCTh B
MCIOJIb30BaHUU KanuTajia. B ycrioBusix ppIHOYHON HECTaOMJIBHOCTH OCOOCHHO Ba)KHO
yAENSATh BHUMaHUE MOHUTOPHHIY JE€HEKHOIO MOTOKA, KOPPEKTUPOBKE (PUHAHCOBBIX
MJIAHOB M CTPATErvii UHBECTUPOBaHUs. PerynsapHbIit aHaim3 GUHAHCOBBIX TTOKa3aTeNen
U UX COOTBETCTBHE CTPATETMYECKUM ILEJSM IOMOXKET H30exaTb HENpPUSTHBIX
CIOPIIPU30B U MOJAITOTOBUTHCS K BOZMOXHBIM 3KOHOMUYECKUM KPU3UCAM.

5. Pa3BuTHe nepcoHalia U KOPNOPATHBHAS KYJIbTypa

B ycnoBusx HecTaOMIBHOCTH BaXKHO HE TOJIBKO A ()DEKTUBHO yIIPABIATh pecypcaMu, HO
Y pa3BUBaTh yejoBedeckuil kanutayi. OOydeHrne U pa3BUTHE COTPYIHUKOB, BHEAPCHUE
HOBBIX TIOJIXOJIOB K YIPABICHUIO KOMAaHAOW M TMOJJECPXKAHUE BBICOKOTO YPOBHS
BOBJICYCHHOCTH CTAaHOBATCS BAKHBIMU COCTABJISIIONIMMH ycIiexa. PykoBoauTemnsim
CIeNyeT yACIUTh BHUMAHUE CO3JAaHUI0 KOPIIOPATUBHON KYJIBTYphI, KOTOpas
MO/IJICP)KMBAET HHHOBAIIMOHHOCTD, OTKPBITOCTh K M3MEHEHUSM M KOMAaHIHYIO paloTy.
CrutoueHHas KOMaHJa, MOTHBHPOBAHHAs Ha YCIEX, SBISETCS BaXKHBIM (PAKTOPOM,
CIIOCOOCTBYIOITUM YCHEITHOMY TIPEOJOJICHHIO BHEITHUX KPU3WCOB W BHYTPEHHEH
HECTaOMJIHHOCTH.
-112 -



6. Ucnosib30BaHue TEXHOJIOTUH 1JIs1 NOBbIIIEHUS 3(PPEKTUBHOCTH

TexHomoruu ceroHs UTParoT KIFOUYEBYIO POJIb B TOBbIIEHUU 3(hPekTHBHOCTH OM3HEca.
BHenpenne MHHOBAIIMOHHBIX PEIICHUN, aBTOMATU3AlMs MPOIECCOB, MCIOJIB30BaHUE
AHATUTUKH OOJBIINX JAHHBIX U OOJIAYHBIX TEXHOJIOTHI MOMOTaeT ONTUMHU3UPOBATH
OTepallii, COKPAaTHUTh M3AECPKKH U TOBBICUTH KAayeCTBO MPOJYKIHUW WU yciyr. B
YCJIOBUAX PHIHOYHON HECTaOMJILHOCTH Ba)KHO HE OOSATHCS MHBECTHPOBATH B HOBBIC
TEXHOJIOTUH, KOTOPbIE MOTYT MPUBECTH K MOBBIIMIEHUIO KOHKYPEHTOCIIOCOOHOCTH.
TexHOJOTMYECKUE  pEHICHHs  IO3BOJISIIOT  YCKOPUTH  IMPOLECCH,  YIYYIIUTh
o0CITy’KMBaHUE KIMEHTOB M MOBBICUTH 00ITYI0 3()(PEKTUBHOCTH pabOTHl KOMIIAHUH.

7. IIporHo3upoBaHue U yIpaBjJeHUe PUCKAMHA

[Iporno3upoBaHue U OLICHKA PUCKOB SIBJISIOTCS HEOThEMIIEMOH 4acThio 3 (HEKTUBHOTO
yOpaBlIeHUsT B  YCIOBUAX HecTaOwibHOCTU. lcmonib30BaHWE  HHCTPYMEHTOB
MIPOTHO3UPOBAHUs, CIICHAPHOIO aHajiu3a M OIEHKH PHCKOB IOMOTaeT MpeacKa3aTh
BO3MOKHBIE YTPO3bl U 3apaHee MOATOTOBUTHCS K HUM. [IporHo3npoBanne Ha OCHOBE
JAHHBIX TI03BOJIIET PYKOBOJUTENSAM NPUHUMATH O0Jiee OOOCHOBAHHBIE pPEIICHUS U
3 PEeKTUBHO MJIAHUPOBATH ACHCTBUS B YCIOBUSIX HeompeneaeHHOCTU. CTpecc-TeCThl,
MOJICTUPOBAHUE PA3JIMUHBIX CIIEHAPUEB PA3BUTHUS U PETYJSipHAS MEPECMOTPEHHOCTH
Ou3HEeC-TUIaHOB MOMOTYT MUHUMU3UPOBATH MMOTEPU U CHU3UTH YSI3BUMOCTh KOMITAHHH.

3akJjIroueHue

VYrpaBiaeHue npeanpusTUSIMUA B YCIOBUAX PBIHOYHOM HECTAOMIBHOCTH TPEOyeT OT
PYKOBOJUTENEH HE TOJIBKO CTPATErMYECKOI0 BUAEHUS, HO U CITIOCOOHOCTH NMPUHUMATH
ONEpaTUBHbIE PEIICHHS B YCIOBUAX HeonpenaeaeHHocTH. CoBpeMeHHble Ou3Hec-
peanuu, XapakTepusyromuecs: ObICTPbIMA U3MEHEHUSIMU BHEILIHEN Cpefibl, TPEOYIOT OT
OpraHu3alMii BICOKON TMOKOCTH, CIIOCOOHOCTU OBICTPO aaNTUPOBATHCS U TPUHUMATh
pElIeHHs Ha OCHOBE aHaIM3a TEKYIIUX PUCKOB U BO3MOXKHOCTEHN. BakHO MOHMMATBh, YTO
HECTaOUJIPHOCTh pbIHKA HE BCErjaa SBISIETCS Yrpo30d; OHA OTKPBIBAET HOBBIE
TOPU30HTHI U TEX KOMIIAHUM, KOTOPbIE YMEIOT UCII0JIb30BaTh M3MEHYMBOCTD B CBOIO
I0JIB3Y.

KiroueBbiM  pakTOpOM  ycrmexa SIBIASIETCS  CIHOCOOHOCTh K JAMBEpCUUKAIINY.
Pa3znooOpa3ue HMCTOYHUKOB [0XOJa M AaKTHUBOB IIOMOTaeT CHHU3UTh PHUCKU W
CTaOMIM3UPOBATH MOJOKEHUE KOMIAHUU. B yCcloBUSIX KpU3Uca WA IKOHOMUYECKOU
TypOyJICHTHOCTH KOMIIAaHUH, KOTOpBIE J€Nal0T CTaBKy Ha pa3HooOpa3ue CBOEro
noptdesns, ropa3fao ObICTpee BOCCTAHABIMBAIOTCA M MOTYT HCHOJb30BATh HOBBIE
BO3MOKHOCTH, KOTOPBIE CTAHOBSITCS IOCTYITHBIMU TOJIBKO B TIEPHOJIbI HECTAOUITHHOCTH.
DTO NOJTBEPKIACTCS OMBITOM MHOTHX YCIEUIHBIX KOMIIAaHUM, KOTOPbIEC HAIILIA HOBBIE
PBIHKHA M CETMEHTBI, B TOM YHCJIC 32 CUET TEXHOJOTUUECKUX WHHOBAIIUIA.
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['uOkocTh OM3HECA TaK)Ke OCTAETCSI OAHUM U3 I1aBHBIX (DaKTOPOB BHKMBAHMS. Y MEHUE
OBICTPO  KOPPEKTUPOBAThH OW3HEC-MOJENH, aJalTAPOBaTh  IPOW3BOJICTBEHHBIC
MPOIIECCHI, MTepeCMaTPUBaATh CTPATETHMH M TEPEXOAUTh HAa HOBBIE CIIOCOOBI BEICHUS
Ou3Heca — 9TO HAaBBIKHM, KOTOPHIE SBIISIFOTCS OOS3aTEIbHBIMU JIJII PYKOBOAMTENICH B
YCJIOBHSIX MEpEMEH. BakHO MOHUMATh, UTO YCIENIHAs aJaNTalus HE CBOAUTCS TOJIBKO
K ONEPaTUBHOMY PEarupoOBAHUIO HA U3MEHEHUS, HO M BKJIIOYAET B CE0Sl MPOAKTUBHYIO
MO3UIIAI0 — CTIOCOOHOCTH MPEIYTaIbIBATh BO3MOXKHBIC YTPO3bI U 3apaHEe TOTOBUTHCS
K HUM.

Opnako THOKOCTh M aJanTaius BO3MOXKHBI TOJBKO MpU YCIOBUU 3P(HEKTUBHOTO
ynpapienust ¢uHaHcaMu. KpusucHble MOMEHTBHI 4YacTo TpeOyroT OT OuzHeca
JIOTIOJTHUTEIBHBIX (PMHAHCOBBIX BIIOKEHUH B COXpAaHEHWE JTMKBUIHOCTH, TIOJITICP>KaHNE
MUHHUMAJIBHOTO YpPOBHS paboThl M cOepekeHus pecypcoB. Crparerus (puHAHCOBOU
YCTOMYMBOCTH, KOTOpAst BKJIIOYAET B CeOs CO3/TaHNE PE3EPBHBIX (POHJIOB U yIIPABIICHHUE
(MHAHCOBBIMU TOTOKAMHM, MO3BOJISIET KOMMAHUHM 3()DPEKTUBHO MEPEKUBATH TEPUOIBI
PBIHOYHBIX cO0eB. OrnepaTUBHOE HCIOJb30BAHUE PE3EPBOB W IEpepaclpesiesiecHne
CPEACTB MOXET CTaTh KJIIOYOM K COXPAHEHHUIO KOHKYPEHTOCIIOCOOHOCTH U OBICTPOMY
BOCCTaHOBJICHUIO TIOCIIE KpU3HCa.

KopnopatuBHast KyJbTypa W pa3BUTHE MEPCOHAIA WIPAOT BAXHYIO pOJb B
MPEOJIOJICHUH  PBIHOYHOW HECTaOWJIBHOCTH. MOTHBUPOBaHHBIE U OOy4YEHHbBIE
COTPYIHHMKM CIHOCOOHBI TMOJJIEPKUBATh WHHOBALMOHHBIE MPOIECCHl, IOMOTaTh
KOMITAaHUH aJJallTUPOBATHCS K HOBBIM YCJIOBHSIM M HHULIMMPOBATh U3MEHEHUS, KOTOPbIE
CIOCOOCTBYIOT YIy4YlIIEHUIO Ou3Hec-mpoueccoB. KoMaHIHBIN AyX, IPUBEPKEHHOCTh
LEHHOCTSIM KOMITAHHHM M BBICOKOE KayeCTBO pPa0OThl KOMAH]Ibl CTAHOBSITCS 3aJI0IOM
YCHEIIHOTO MPEOI0JICHUS BHEIIHUX BBI30BOB.

Hcnonb3oBaHre COBPEMEHHBIX TEXHOJIOTHI TaKKe SIBISCTCS HEOOXO0UMBIM 3JIEMEHTOM
B OoprOe C PBHIHOYHOM HECTaOMIIBHOCTHIO. Pa3BuTHE aBTOMATH3allMM, aHAJTUTHUKH
JTAHHBIX, BHEJIPEHUE HOBBIX TEXHOJIOTMK B MPOU3BOJICTBEHHBIEC MTPOLIECCHI MO3BOJISFOT
HE TOJBKO YCKOPUTH OHW3HEC-TIPOIIECChl, HO U CHHU3UTH OIEPAllMOHHBIC PACXOIbI,
MOBBICUTh KOHKYPEHTOCIIOCOOHOCTb W CO37aThb HOBBIE TPOAYKTHI M  YCIYTH.
TexHOTOTUYECKOE TUAECPCTBO — 3TO TO MPEUMYIIECTBO, KOTOPOE MO3BOJISIET KOMITAHUU
() PEKTUBHO ONIEPUPOBATH B YCIOBUAX BHICOKON HEONPEACICHHOCTH.

HaKOHCH, IMIPOTrHO3UPOBAHNUC PHUCKOB U aKTHBHAA pa60Ta C HUMH ITIOMOTI'alOT KOMITaHHUAM
3apaHCC IIOATOTOBHUTLCA K BO3MOJKXHBIM BBI3OBAM. O]_IeHKa BCPOATHOCTH PA3JIMYHBIX
CO6BITHﬁ, CO3aHNC CHCHApPHUCB HaA OCHOBC dHAJIM3a PHCKOB H IIOCTPOCHHC
JOJIIOCPOYHBIX CTpaTeFI/Iﬁ SABJIAIOTCA HeO6XOI[I/IMI>IMI/I HHCTPYMCHTAMU JJIA YIIPABJICHUA
B YCIOBHUAX HCOMNPCACICHHOCTH. KOMHaHI/II/I, KOTOPLIC AKTUBHO HCIIOJIB3YIOT OTHU
IIOAXOAbI, CIIOCOOHBI HE TOJILKO MHWHUMHU3NPOBATH BOSMOXKHEBIC ITIOTCPHU, HO U U3BJICUDb
N3 KPU3HUCHBIX CI/ITyaI_[I/Iﬁ JOITOJIHUTCIBbHBIC BBIT'OJBbI.
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Takum oOpazoM, 3(ppexkTuBHOE yIpaBiIeHUE MPEAIPUITUSIMU B YCIOBUSIX PHIHOYHOMN
HECTAaOUJIBHOCTH — 3TO KOMIUJIEKCHBIM MPOIECC, BKIIOYAIOLIUN TUBEPCUPHUKAIHIO,
ruOKOCTh, (PMHAHCOBYIO YCTOMYMBOCTD, Pa3BUTHE MEPCOHANA M TEXHOJOTH, a TaKkkKe
MPOTHO3MpPOBaHUE PHUCKOB. Bce 3Tu anmeMeHTh BMecTe (POPMHUPYIOT OCHOBY ISt
yCHEemHOro (yHKIMOHUPOBaHUS OW3HECA B YCIOBHUSIX HEOINPEACICHHOCTH U
MOCTOSIHHBIX ~ M3MeHeHud. IIpenmpusitus, KOTOpble CIIOCOOHBI  ONEPATUBHO
aJanTupoBaTtbca U 3()PEKTUBHO YMPaBIATH BCEMH STHUMH acClEKTaMd, HE TOJBKO
COXpaHST CBOIO KOHKYPEHTOCIOCOOHOCTh, HO W BBIMAYT M3 KpHU3UCAa C HOBBIMHU
BO3MOKHOCTSIMU ISl POCTA U Pa3BUTHSI.
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YK-61
JANATHO3 U3 MALIUHBbI
Cepreii UBanoB

JOKTOP METUITMHCKHUX HayK, mpodeccop kadeapsl MeTUIIMHCKOW HHPOPMATHKH,
Poccuiickuii yHUBEpCUTET APY>KOBI HAPOIOB.

AnHoranusi: CoBpeMEHHbIE TEXHOJIOTMM CTPEMUTEIBHO TMPOHUKAIOT B cdepy
3IpaBOOXpaHEHUs, U OJHUM M3 HauOOoJee PEBOJIIOLMUOHHBIX JOCTHKEHUN SIBISETCS
UCIOJIb30BaHUE HCKyccTBeHHOro uHtemiekta (M) u mamumHHOTO OOydYeHHs st
MIOCTAaHOBKM MEIMLMHCKUX JUarHo3oB. B mocienHue rojapl HaOMIOJAeTCsl POCT
UCIIOJIb30BAaHUsl aBTOMATU3UPOBAHHBIX CHUCTEM Ul JMArHOCTUKH 3a00JIeBaHUH,
HayuHasi OT TMPOCTBIX PECHUPATOPHBIX HH(PEKUMHA M 3aKaH4YMBas CIOKHBIMU
OHKOJIOTMYECKUMU 3abojeBaHusAMH. B craTbe paccMaTpuBarOTCs BO3MOXKHOCTH U
BBI3OBBI, CBS3aHHBIE C BHEJPEHUEM TAaKMX TE€XHOJIOTMA B MEIULMHCKYIO IPAKTUKY, a
TaK)Ke NEepCHeKTUBbl Hcnoiab30Banus UM miig ynmydinieHus TOYHOCTH JUArHOCTUKHU U
3¢} (HEKTUBHOCTH MEIULIUHCKUX YCIIYT.

1. BBeaenue

B nocnennue necatuneTrs B MEQULIIMHE TPOUCXOAUT AKTUBHOE BHEAPEHNUE TEXHOJIOTUI
HMCKYCCTBEHHOTO MHTEJIJIEKTa U MAIIMHHOTO O0yYEeHUSl. DTU UHCTPYMEHTHI MO3BOJISIOT
3HAYUTEIIBHO YCKOPUTh W YIPOCTUTH MPOLECC AUATHOCTUKH, YIydlllash Ka4eCTBO U
JOCTYITHOCTh MEUIIMHCKUX yCIyr. OTHUM U3 IPUMEPOB SBJISIETCS UCTIONb30Banue MU
JUISL CO3J]aHUsl CHCTEM, CIOCOOHBIX paclio3HaBaTh 3a00J€BaHUS HA OCHOBE aHaIM3a
MEJUIIMHCKUX JaHHBIX, TaKUX KaK H300pakeHus, j1abopaTopHbIE pe3yibTaThl U
aHaMHE3 MMallEeHTOB.

OTH TEXHOJIOTUH nNpeaoCTaB/IAIOT BpadaM MOIIHBIC WMHCTPYMCHTBI IS YIYUYIICHHA
AUArHOCTUKU W IPOTHO3UPOBAHUA 3360H€B&Hﬂﬁ, HO TaKXC BBI3LIBAIOT BOIIPOCHI 110
MMOBOAY UX TOYHOCTH, OTHYCCKUX U IOPUIUYCCKHX ACIICKTOB HMCIIOJIb30BAHUA, a4 TAKKC
I'OTOBHOCTH CUCTCMBI 3PABOOXPAaHCHUA K TAKMM MHHOBAILIUAM.

2. TexHoJioruyM IMArHOCTHKH ¢ ucnojan3osanuem MU

CoBpeMeHHbIE CUCTEMBI TUAarHOCTUKU Ha ocHOBe M mpuMeEHsIIOT MeTObI TIIyOOKOTO
oOyuyeHust Ui aHaIM3a MEIUIMHCKUX H300pakeHUM, TaKUX KaK PEHTTEHOBCKUE
cuumku, MPT u KT, a Takxke mis oOpabOTKu OMOMEIUIIMHCKUX JaHHBIX, BKJIIOYas
reHeTudeckyro uHpopmaruto. Hanpumep, cucremsl, Takue kak Google Health, yxe
AKTUBHO HUCTIOJB3YIOT HEUPOCETH JJIs IMAarHOCTUKY 3a00JIeBaHUM, BKJTIOUAsl pak, 1uadet
U CEPJICYHO-COCYAUCTHIE 3a00JICBaHUS.
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HelipoceT ciocoOHBI «y4UThCS» Ha OOJBIIMX 00BbEMaX JAHHBIX, YTO MO3BOJSET UM
pacmo3HaBaTh JAXe CamMble MEIKHE M3MEHEHHUS B OPTaHHU3ME, KOTOPhIE MOTYT OBITh
HE3aMETHBI 11 YEJIOBEUECKOro rija3a. JTO MOXKET MOMOYb B PAaHHEH JUAarHOCTUKE
3a00J1€BaHUH, YTO B CBOIO OUEPE/Ib YIIyUIIaeT MIPOTHO3BI TSI MAIMEHTOB U YBEINYNUBACT
[IAHCHI HA YCIICIIHOE JICUYEHHE.

3. lIpeumymiecTBa U BbI30BbI IpuMenennss U B nuarnocruke

OaHMM H3 OCHOBHBIX MPEUMYIIECTB HCHOib30BaHus WU B MenuiuHe SBIsSETCS
BO3MOXXHOCTh YMEHBIIUTh KOJHWYECTBO OIMIMOOK, CBS3aHHBIX C YEJIOBEYECKUM
dbakTopoM. ABTOMAaTH3WPOBAHHBIE CHUCTEMBI, KaK IMPaBUJIO, MOTYT aHAJIW3UPOBAThH
0oJbIre 00beMbl HHGOPMAITMU HAMHOTO OBICTpEE U TOYHEE, YEM Bpad, YTO TIO3BOJISIET
YCKOPHTD MPOIECC AUATHOCTUKH U YIYUIIUTh €€ TOUHOCTb.

Tem He MeHee, CymIeCTBYIOT M BbI30Bbl. Hampumep, HNH-cuctembr TpeOyroT
BBICOKOKQYECTBEHHBIX W PAa3HOOOpPA3HBIX JTaHHBIX JUIsI OOY4YEHHS, YTO MOXXET OBITh
mpo0JIeMOil B perHOHaX C OTPAHUYEHHBIM JIOCTYIIOM K MEIMUIIMHCKUM YyCIyraMm WId
HEJIOCTaTOYHOW MHPpaCTpyKTypo# s coopa maHHbix. Kpome toro, npumenenne NN
BBI3BIBAET BOIPOCHI ATUYECKOTO XapaKTepa, CBSA3aHHbIE C KOH(UIACHIIMATHLHOCTHIO
JAHHBIX TIAIIMEHTOB, a TAaKX€ C IMpaBaMM M OTBETCTBEHHOCTBHIO 34 JUArHO3BI,
[IOCTABJICHHBIE MAILIMHOM.

4. Ilpumepsl ycniemrHoro ucnosib3opanuss UM B Mmeauumnne

Ha cerogusimnuii A€Hb CyIIECTBYET HECKOJIBKO YCIENIHBIX MPUMEPOB UCIIOIb30BAHUS
NU nns nuarnoctuku. OQHUM U3 TaKuX SBJISIETCS CUCTEMa, pa3paboTaHHAs KOMITAHUEH
PathAl, koTopas aHanmu3upyeT MUKPOCKOIIUYECKUE N300paKeHUs TKaHEH U TIOMOTAeT B
JIWArHOCTUKE paKa. ITa CUCTEMA JOCTUTJIA BBICOKOM TOYHOCTH, CPABHUMOM C OIBITOM
OIBITHBIX MATOJIOTOB, M YK€ IPUMEHSETCA B HEKOTOPBIX MEIUIIMHCKUX YUPEKICHUSAX.

JlpyruMm mpuMepoMm SBIISICTCS Hcmnosib3oBanne MW miis auarHocTwku 3a0ojeBaHUi
cepala, TAaKUX Kak aTepockiepo3, Ha ocHoBe aHamm30B KT. CuctemMbl, 00ydeHHBIC Ha
OOJIBIIIOM KOJIMUECTBE JTAHHBIX, CIIOCOOHBI C BELICOKOH TOYHOCTHIO ONIPEACIIATH CTEIICHb
pHUCKa IS MAllMeHTa, YTO MTOMOTaeT BpauyaM MPUHUMATH 00Jiee 000CHOBAHHBIC PEIICHUS
OTHOCHUTEJIHHO JICUCHHS ¥ TPOPHUIAKTUKH.

5. IlepcnekTuBbl U Oyaymee guarnoctuku ¢ U

bynymee nuarnoctuku ¢ noMmoibro MM 3akirouaeTcst B MHTETpaiii 3TUX TEXHOJIOTUI
B TOBCEAHEBHYIO MEIUIIMHCKYIO MPaKkTUKy. COBpEMEHHbIC Pa3paOOTKH MO3BOJSIOT
BpauaM He TOJbKO OBICTPEE CTABUTh JUATHO3bI, HO U JIEJIaTh 3TO C OOJIBIIIEH TOYHOCTHIO.
B OynymieM MOXHO OXHAATh JaJbHEUIIETrO YIy4YlIEHHUs ajJrOPUTMOB MAIIMHHOTO
o0yueHnust, uto nmo3BoauT MM pacno3HaBaTh 3a00sieBaHUs Ha 00Jiee paHHUX CTAIUIX U
MPOTHO3UPOBATH UX Pa3BUTHE.
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Kpome Ttoro, B Oyayuiem miiaHupyeTcs pacuiupenue wucrnosb3zoBanus NN ans
JTMATHOCTUKHU HE TOJILKO C TIOMOIILI0 METUITMHCKUX W300paKEHWW, HO U Ha OCHOBE
aHanM3a TEHETHYECKUX JaHHBIX, UCTOPUU OOJIE3HW W JPYTUX WHIWBHIYATHHBIX
(hakTOpOB. ITO MO3BOJIUT CO3/IaBATh IMEPCOHATM3UPOBAHHBIC MTOAXOABI K JICYCHUIO, UTO
OTKPOET HOBBIE TOPU30HTHI JJISI MEIULIUHBI.

6. 3akja0ueHue

HckycCTBEHHBIH HHTEIUIEKT W MAaIIMHHOE OOYy4YeHHE 3HAUYUTEIBHO pPaCIIUPSIOT
BO3MO>KHOCTH MEIMIIMHCKOW AWArHOCTUKHA. HecMOTps Ha OnpenencHHbIE BBI3OBBI,
TaKMe KaK HEOOXOAMMOCTh B KaUE€CTBEHHBIX JAHHBIX M BOMPOCHI 3THKH, TEXHOJOTUU
MIPOJIOJKAIOT Pa3BUBATHCA M OOCHIAOT YIYYUIUTh KAYECTBO MEIULMHCKHUX ycayr. B
Onmmxaiiime robl MOKHO 0XKUJaTh, 4To MU cTaHeT BaXKHBIM MHCTPYMEHTOM B pyKax
Bpauei, momMorasi UM CTaBUTh OoJiee TOYHBIC TUATHO3bI M YIy4IIaTh Pe3yibTaThl
JICYCHUSL.
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Y]IK-33

CTPATEI'MYECKOE VYIIPABJIEHUE B YCJIOBUSAX T'JIOBAJIM3ALIUN:
HOBBIE TPEH/IbI

AnHaeB XeMpa

[IpennomaBarens, TypKMEHCKHN TOCYIaPCTBEHHBIA ApXUTEKTYPHO-CTPOUTEIIbHBIN
WHCTUTYT

r. Amxaban TypkMeHUCTaH

MepenoBa I'yabaxkan

[IpennomaBarens, TypKMEHCKHN TOCYIaPCTBEHHBIA ApXUTEKTYPHO-CTPOUTEIIbHBIN
UHCTUTYT

r. Amxaban TypkMeHucCTaH

Menriaues MyxamMMeTaJibl
CryneHnt, TypKMEHCKHM rOCYyIapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIA HHCTUTYT
r. Amxaban TypkMeHucTaH

BBenenue

['mobGanuzarus, Kak MPOLECC YCUJICHUS B3aMMOCBSI3aHHOCTH M B3aUMO3aBHCHMOCTU
CTpaH U PHIHKOB, OKa3bIBAET 3HAYUTEIBHOE BIUSHUE HA KOPIIOPATUBHOE yIIpaBiicHue. B
YCJIOBUSAX TIJIOOAmM3allid KOMIIAHWM CTaJIKUBAIOTCSA C HOBBIMM BBI30BAMHU U
BO3MOXXHOCTSIMU, KOTOpBbIE TpeOYyIOT TNepecMOTpa TPAAUIIMOHHBIX MOJIXOJI0OB K
cTpaTeruyeckoMy ympasieHuto. [losiBieHHe HOBBIX UTPOKOB Ha PHIHKE, UHTETpaLUs
pPa3JIMUHBIX HKOHOMHUK, OBICTpbIE HW3MEHEHHMS B TEXHOJOTUSIX M TpeOOBaHUSIX
norpeoutenel  TpeOyrOT OT NOPeANpUSTAH THUOKOCTH, WMHHOBAIIMOHHOCTU W
CTPaTErMYE€CKOM JAJTbHOBUIHOCTH. B 3TOM CTaThe pacCMOTPUM KIIFOUEBBIE TPEHIbI B
CTPaTErM4eCKOM YIPABICHUHU, KOTOPbIE CTAHOBATCS aAKTYyaJIbHbIMHM B YCIOBHUSX
rJ100aIM3UPOBAHHOTO MUPA.

1. 'nob6anbHast MHTErpaAUA U JIOKAJIU3ANUA

OgHuM M3 BaKHEWIIUX TPEHAOB SBISIETCS HEOOXOIMMOCTh OalaHCHPOBATh MEXKIY
rJ100aNbHON MHTETpaluel U JIOKAJIbHOM ajantauveid. MUpoBble KOMIIAHUU CTPEMSTCS
MHTETPUPOBATh CBOM OM3HEC-TIPOLIECCHl M CTAHIApPThI, CO3/1aBasi INI00ANbHBIE CETH U
MacImITabbl, HO OAHOBPEMEHHO OHM JOJKHBI aJalTUPOBATH CBOIO JESTENBHOCTh K
OCOOEHHOCTSIM MECTHBIX PBIHKOB. DTO BKIIIOUAET B ce0sl HE TOJIBKO MapKETUHIOBYIO U
OIIEPALlMOHHYIO CTPATETUI0, HO U KAJAPOBYH IIOJIUTUKY, MCIIOJIB30BAHUE MECTHBIX
PECYpPCOB, YUET KyJIbTYPHBIX Pa3IudMil U MPEANOYTEHUH TOTpEeOUTENEH.
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Bmecrte ¢ TeM sokanu3anus NPOAYKLUU M YCIYyr CTAHOBUTCS KIHOYEBBIM (PAaKTOPOM
YCHEIIHOM KOHKYPEHLIMM Ha TJI0O0ambHBIX phIHKaX. KoMmmaHuu, KOTOpBIE YMEIOT
aJIalTUPOBAaTh CBOM MPOJYKT TMOJ MECTHBIE YCJIOBUSA W TpeOOBaHUS, MOIYYarOT
KOHKYPEHTHOE MpeuMyIecTBo. CTpaTernyecKkoe yrnpapieHUuE JT0HKHO YUYUTHIBATh 3TU
JiBa acIeKTa: IJI00aJIbHYI0 CTaHAAPTU3ALNIO [T JOCTHXKEHUS SKOHOMMHU Ha MaciuTade
1 JIOKAJIU3ALUIO0 JJ1s1 00eCIIeUeHUs IPUBJIEKATEILHOCTH Ha Pa3JIMYHBIX PhIHKAX.

2. lHudppoBu3auus U TEXHOJOTHIECKHE HHHOBALIUU

udpoBas Tpanchopmanus craina BaKHEWIIUM TPEHAOM B CTPaTErHUYECKOM
YIOpPaBICHUN B YCIOBHUSX rioOanu3anud. TeXHOIOTHYECKWe WHHOBAIMU HM3MEHSIOT
PBIHOK, KOHKYPEHIIMIO U MOTPEOHOCTH MOTPeOUTENeH, CO3/1aBast HOBbIE BO3MOXXHOCTH U
yrpo3sl. IHBECTHIIMM B HOBBIE TE€XHOJOTHH, TAKUE KaK MCKYCCTBEHHBIM WHTEJUIEKT,
0oJbIIIKE TaHHBbIC, OJIOKYEH, HHTEPHET BEIEH U Apyrue, CTAaHOBATCS HEOTHEMIIEMOM
YaCThIO CTPATETMYECKOTO INIAHUPOBAHMS.

[udpoBuzamusi MO3BOISET YCKOPUTH TMPOIECCH, YIYUIIUTh B3aUMOJICHCTBHE C
KJIMEHTaMHU, ONTHUMHU3UPOBATh IIEMOYKY MOCTABOK W YJIYUIIUTh KAYECTBO MPUHSATHUS
peumieHuil. B ycioBusx rinobanmzanuu  1udpoBas TpaHchopMalus [IOMOraeT
KOMIaHUSM MOBBICUTH CBOIO THOKOCTb U CIIOCOOHOCTD aJJalITUPOBATHCS K U3MEHEHUSAM
B pealbHOM BpemeHU. KommaHuu, KOTOpBIE YCHEIIHO HMHTETPUPYIOT LHUQPPOBHIC
TEXHOJIOTUU B CBOU OM3HEC-MOJENM, MOTYT HE TOJIbKO BBDKHThH, HO M MPOLBETATh B
YCIIOBUAX TJIOOQIBHON KOHKYPEHITUH.

3. YcroiunBoe pa3sBUTHE U COLMATIBLHAS OTBETCTBEHHOCTD

C yBenuueHMEeM BHHUMAHHUS K JKOJIOTMYECKMM M COLMAIBHBIM BOIIPOCAM CTPATETHH
YCTOMYMBOIO Pa3BUTHS CTAHOBSTCS BaXKHOW YaCThIO CTPATETMYECKOrO yIpaBlicHUs. B
YCIIOBHSIX TNIOOANM3aMU KOMIIAHUU CTAJKMBAIOTCS C PACTyIIMMH TPEOOBAHUSIMHU CO
CTOPOHBI TOTpPeOUTENEN, MPaBUTEIBCTBA M OOLIECTBA B LEJIOM OTHOCUTENBHO
COLMAJIbHOM OTBETCTBEHHOCTHU, YCTOMYMBOCTH U DKOJIOTUYHOCTH.

Pa3zBuTre xoprnopaTuBHOI coruanbHO oTBeTCTBeHHOCTH (CSR), BHEApEeHUE 3eNeHBIX
TexHoJorui, 3(P¢GEeKTUBHOE YIpaBICHHE pecypcamMu U 3ab0Ta O OJaroCOCTOSHUHU
COTPYJHUKOB CTAHOBSITCS BaKHEHIITMMU acCHEKTaMU CTPaTErHYecKoro ynpapieHus. B
YCIIOBHSIX T100aTM3allid KOMIIAaHUH JOJHKHBI HHTETPUPOBATH MPUHIIUATIB YyCTOWYHUBOTO
Pa3BUTHUSI B CBOIO OM3HEC-CTPATETUIO0, MOCKOJIBKY 9TO HE TOJILKO OTBEYAET TPEOOBAHUSIM
oOIIeCTBa, HO M CO3/1a€T KOHKYPEHTHbBIE MPEUMYILECTBa B Irja3ax MOTpeOuTeneil u
MHBECTOPOB.

4. I'n0KOCTH M aJANITUBHOCTD CTPATEr Uil

B ycnoBusix riobanuzanuy U ObICTPOMEHSIONICHCS BHEITHEH Cpellbl CTPATernuecKoe
yIpaBJeHUE OJKHO OBITh TMOKMM M aJanTUBHBIM. PBIHKM OBICTPO MEHSIIOTCS, U
KOMIIAaHUH, KOTOPBIEC CIUIIKOM JKECTKO NPHUICPKUBAIOTCA CBOUX IEPBOHAYAIBHBIX
CTpaTEruii, MOTYT MOTEPSATh KOHKYPEHTHBIE ITPEUMYIIIECTBA.
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CTpaTCFI/II/I JOJIKHBI BKIIKOYATh 3JICMCHTHI I‘I/I6KOCTI/I, YTOOBI 6I>ICTpO pearupoBaTb Ha
HN3MCHCHUA B HOHHTH‘ICCKOP'I, AKOHOMHYECKOM U COHH&HLHOﬁ cpeac.

BaxxHbIM TpeHIIOM SIBIIETCS MEPEXO] OT AOJITOCPOUHBIX KECTKUX CTPATErHil Kk Ooee
rMOKHUM U aJJallTUBHBIM OM3HEC-MOJIENSAM, KOTOPBIE MO3BOJISIOT OBICTPO pearupoBaTh Ha
U3MEHEHHUsI, TECTUPOBATh HOBBIC HUJIEU U KOPPEKTUPOBATH IUIAHBI B COOTBETCTBUHU C
TEKYyIIMMH YCJIOBHSMH. AJANTHUBHBIE CTPATETMM BKIIOYAIOT B Ce€Osl peryisipHbIe
IEPECMOTPBl  1eJIe, TUOKOCTh B HCIIOJIIB30BAHUU PECYPCOB U OTKPBITOCTH K
VHHOBALUSIM.

5. PUCKHU ¥ HeompeaeJeHHOCTH

praBJIeHHG PHUCKaMHU MW HCOIIPCACICHHOCTAMU CTAHOBUTCA BaXHOM 4YacThIO
CTPATCTUYCCKOI'O YIIPABJICHUA B YCIOBHUAX FJIO68,JIH33HI/II/I. FHO63J’IH33HI/IH IMPUBOOUT K
YBCIMYCHHUIO B3aMMO3aBUCUMOCTHU PBIHKOB U, KdK CJIICACTBUC, K BO3PACTAHUIO PUCKOB.
DKOHOMUYECKHE KPHU3UCHI, IIOJTUTHYICCKHC HGCTa6I/IJ'II>HOCTI/I, IIPUPOOHEIC KaTaCTPO(bI)I u
APYruc¢ BHCHIHHC (1)aKTOpBI MOI'YT OKa3blBaTb CHJIBHOC BJIIMAHHC HA MCXKIYHAPOIHBIC
KOMIIaHHNH.

CoBpeMeHHbIE METO/Ibl YIIPABJICHUSI PUCKAMH BKJIIOUAIOT B c€0sl CO3/IaHUE PE3EPBHBIX
GboHA0B, pa3pabOTKy CTpaTeTud [Isi peardupoBaHUsI Ha KPU3UCHBIE CHUTYaIlUH,
nuBepcuUKaIlo OWU3HEC-TIPOIECCOB W HMHBECTUPOBAHME B CTPaXxOBaHHE OT
MOJIMTUYECKUX M IKOHOMHUYECKHX PUCKOB. Ba)KHO yUWUTBIBATH PUCKU HE TOJBKO Ha
HAllMOHAJIbBHOM YPOBHE, HO W Ha MEXIYHapOJHOM, IIPUHKMMAas BO BHHUMAaHUE
OCOOEHHOCTH  TJI00aJTbHOM  IETMOYKM TMOCTaBOK, BAJIIOTHBIE  KoJieOaHUS U
3aKOHOJIATEIbHBIC N3MEHEHHS.

6. JIugepcTBO M ynpaBJieHHEe TAJAHTAMM

B ycnoBusx rimobanu3zanuu 0HOM U3 KIIIOUEBBIX 337ad CTPATETHYECKOTO YIpaBlIeHUS
CTAaHOBUTCS MPUBJIICYCHUE U yJIepKaHUE TATAHTIMBBIX COTPYIHUKOB. BHenHss cpena u
ObICTpble HM3MEHEHUs TPeOyIT OT PYKOBOAMUTENEH HE TOJBKO CTPATErHYECKOTO
BUJICHUS, HO U CIIOCOOHOCTH YIPABIATH JIIOJABMH B MHOTO0Opa3HOM U OBICTPO
MEHSIOIIeNCcs KynbTypHOU cpene. JlupepctBo B MNIOOAIM3MPOBAHHOM — MHpPE
npeanoyiiaraeT yMeHue paboTaTh C Pa3HOOOpA3HBIMU KOMaHJaMH, OOECIeurBaTh
MOTHBAIIMIO U BOBJICYEHHOCTh COTPYAHUKOB, CO37aBaTh MHHOBALMOHHYIO aTMOc(hepy.

Kommanusim HE00X0IUMO MPUBIIEKATh CIICIIMAIMCTOB C BBICOKUMH KOMIETCHITUSIMU B
pPa3HBIX 00JIACTSIX, HAUMHAS OT IU(POBBIX TEXHOJOTUN W 3aKaHYMBAs YIPABJICHUEM
MPOEKTaMU U CTPATETMYECKUM ITaHUpOoBaHUEM. DP(HEKTUBHOE YIPABICHNE TATAHTAMU
Y pa3BUTHUE JIUJIEPOB CTAHOBUTCS OCHOBOW IS JOJTOCPOYHOTO yCIlieXa KOMIAHWU Ha
MEXIYHAPOIHOM apeHe.
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3akJIoueHue

['moGanuzarusi, SBISSCH MOIIHBIM (DaKTOPOM, KOTOPBIA TPeoOpa3yeT MHUPOBYIO
HSKOHOMUKY U CO3/Ia€T HOBBIC BO3MOXXHOCTH U BBI3OBBI JJII KOMITAHUN, 3HAYUTEIHHO
BIMSICT Ha CTpAaTeTHYecKoe yIpaBiieHHe. B ycrmoBusX T00aanM3upoOBaHHOTO MHpa
OpEeINpUATASIM  HEOOXOOAMMO  00damaTh THOKOCTBIO, WHHOBAIIMOHHOCTBIO W
CIIOCOOHOCTBIO aJIalTUPOBATHCSA K OBICTPO MEHSIONIMMCS BHEIIHUM M BHYTPEHHUM
ycIoBUsAM. TpaJuIIMOHHBIE MOAXOABI K CTPATETHYCCKOMY IUIAHUPOBAHUIO TPEOYIOT
CYIIECTBEHHBIX U3MEHEHUH, TaK KaK CTAOUILHOCTD U MPEACKa3yeMOCTh, KOTOPBIC paHee
CUHUTAJINCh BOKHBIMH (DaKTOpaMH JJIs ycIieXxa, Telepb YCTYMaroT MECTO THOKOCTH |
CIIOCOOHOCTH K OBICTPOW aJanTaluu.

HoBble TpeHapl, Takhe Kak HEOOXOIUMOCTh OaJaHCUPOBATH MEXKIY TI00aIbHOM
WHTETpallMe W JIOKAJBHOW ajanTtanueld, MUGPOBU3aNUS W TEXHOJIOTHYCCKUE
WHHOBAIINHY, YCTOMYMBOE Pa3BUTHUE U COLIMAIbHAS OTBETCTBEHHOCTb, CTAHOBSTCS HE
MPOCTO KEJNATEIbHBIMU, HO M O0S3aTENbHBIMU JUISl YCIEIIHOTO CTPaTernyecKoro
yIPaBJICHUS B YCIOBUAX TJI00ANM3aIMK. Y CTICIIHbIE KOMIIAHUU TETEePhb JOJIKHBI YMETh
OJIHOBPEMEHHO paboTaTh Ha MEXIYHapOJIHBIX PBIHKAX W YYHUTHIBATH JIOKAJIbHbBIE
OCOOEHHOCTH U TOTPEeOHOCTH, dYTO TpeOyeT OT HUX TMOBBIIICHUS YPOBHS
VHHOBAIIMOHHOCTH W HECTAHAAPTHOTO MOJAXO0Aa K YIIPABJICHHUIO.

HudpoBas  Tpancpopmaumss  TakkKe  MPOJOJKAET  CTAHOBUTHCA  OCHOBOM
KOHKYpeHTOCcocoOHOCcTH. KommaHuuM, WHBECTUPYIOIIME B HOBBIE TEXHOJOTHMU U
nu(pOBbIE pPEIIECHUS, IMOJIy4aloT BO3MOXKHOCTh 3HAUYMUTEIBHO YIYUILIUTH CBOHU
OTIepaIMOHHBIE TPOLECCHI, TOBBICUTH 3((HEKTUBHOCTH B3aUMOJICHCTBUS C KIIMEHTAMH U
IIapTHEPAMH, a TAaKXE ONTHMHM3UPOBATh CTPATETMYECKOE IUIAHMpPOBaHHE. BaxHO
NOJYEPKHYTh, 4YTO KOMIAHHM, KOTOpPbIE HTHOPUPYIOT LHU(PPOBU3ALHUIO, PHUCKYIOT
MOTEPSTH CBOIO KOHKYPEHTOCIIOCOOHOCTh HAa MEXIYHAPOIHOM apeHe.

VYcroltunBoe pa3BUTHE M KOPIOpATHBHAs coluaibHas oTBETCTBEHHOCTH (CSR) B
HACTOSAIIEEC BPEMSI UIPAIOT KIIIOYEBYIO POJb B MOCTPOEHUU PEIyTallud KOMIIAHUM U
MPUBJICUCHUH WHBECTOPOB W KJIMEHTOB. B ycrnoBusX riobanu3ainuu Bce OoJiblliee
BHUMAaHUE  YAENAETCA  SKOJOTMYECKOW,  COLMAIBHOM M yIPaBICHYECKOU
OTBETCTBEHHOCTH OM3HECa, U KOMIIAHUH, KOTOPbIe MOTYT 3((HEKTUBHO HHTETPUPOBATH
9THU MPUHLIUIBI B CBOIO CTPATETHIO, UMEIOT OO0JIBIII0E KOHKYPEHTHOE MTPEUMYIIIECTRO.

He MeHee BaXHBIM TPEHAOM sIBJIsieTCS (POKYC HAa THOKOCTH M aIallTUBHOCTH CTpaTErvil.
TpaauImoHHbIE JOJITOCPOUHBIEC U KECTKUE CTPATETUH YCTYMAIOT MECTO 0ojiee THOKUM
1 OBICTPBIM PEIICHUSIM, KOTOPBIC MO3BOJISIOT KOMITAHUSIM OTNEPAaTUBHO pearupoBaTh HA
W3MEHEHHSI BHEIIHEW Ccpelnbl. DTO KacaeTcs HE TOJbKO Ou3Hec-mojesield, HO U
KOPMOPATUBHOM KYJIBTYPbI, KOTOpPAs NOJKHA MOJICPKUBATH MHHOBAIIMU, OTKPBITOCTh
K U3MEHEHUSM U CTIOCOOHOCTH PearupoBaTh Ha KPU3UCHBIE CUTYAIIUU.

Kpome toro, ynpaBiieHue prUCKamMu M HEOIPEICIEHHOCTAMU CTAHOBUTCS Ba)KHEUIIEH
COCTAaBJISIIOIIEH CTPATETMYECKOTO YIIPABIICHUS.
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KoMnanumn, kotopsle He MOryT 3(QQEKTHBHO OLEHUTb MU YIPAaBIATh PUCKaMH,
CBS3aHHBIMH C TJI00AJbHOW KOHKYPEHIIMEW, TMOJIUTUYECKOW HEeCTaOMIbHOCTHIO,
M3MEHEHHUEM TEXHOJIOTUA W HKOHOMUYECKUMH KOJICOAHHSIMH, MOTYT OKa3aThCs B
CIOXKHOU cuTyanuu. 1loaTomMy yMeHHe OonepaTMBHO BBISABISATH U MUHHUMHU3HPOBATH
PHUCKHU CTAaHOBHUTCSI KPUTHUECKUM (PaKTOPOM JUIsl OOECIICUeHUsI YCTOMYMBOCTH OH3HECa
B YCJIOBHSIX INI0OATM3aLIUU.

JInnepcTBO M YIpaBICHUE TATaHTAMHU TAK)KE 3aHUMAIOT BaXKHOE MECTO B COBPEMEHHBIX
cTparerusx. B ycrnoBusax rioOanu3aiuy KOMIAHUSIM HEOOXOJAMMO TMPHUBJIEKATH,
pa3BUBaTh W YAEPKUBATH JyUIIUX CHEIHAIUCTOB, KOTOpble MOTYT paboTaTh B
MHOT000pa3HON U MHOTOKYJIBTYPHOH cpenie. DD PeKTUBHbBIC TUAEPHI TOJKHBI 00J1a1aTh
BBICOKOW CTEMEHBIO aJallTUBHOCTH, YMEHHEM pabOTaTh C Pa3TUYHBIMU KOMaHIaMU U
o0OecreuynBaTh WHHOBALIMOHHBIA MOAXOJ K PEIICHHIO 3a1ad. Pa3BUTHE CHIIBHBIX
JUACPOB M TANAHTJIUBBIX COTPYAHHKOB CHOCOOCTBYET CTaOWMJIBHOCTH U POCTY
KOMITaHHH, a TAK)KE CO3a€T OCHOBY JIJIsl BHEAPEHUS HOBBIX MJIEW U YIIy4ILICHHs OU3HEC-
IIPOLIECCOB.

Takum 00pa3om, CTpaTermueckoe YIpaBjIeHHE B YCIOBHUAX TIIOOaau3aIiuu Tpeoyer
KOMIUIEKCHOI'O TIOJIX0J1a, KOTOPBIM YYUTHIBAET BCE 3TH HOBBIE TPEHIbI U BBI3OBBI.
Komnanuu, xotopbie cMoryT 3((PEeKTUBHO WHTETPUPOBATh MHHOBAIIUU, YIIPABIICHHE
pUCKaMU, YCTOMYMBOE Pa3BUTHE U THOKOCTh B CBOM CTpaTEruu, OyIyT YCIEIIHbBIMU HA
r100aabHOM phiHKE. CTpaTernueckoe yrpaBieHHUE B YCIOBUIX TJI00aIu3auu — 3TO HE
TOJBKO TMPUHITUE PEHICHUNA B YCIOBHUSIX HEOMPEACICHHOCTH, HO M CIOCOOHOCTH
MpeayrajabiBaTh OyaylIle TPEHIbI, UCIOJIH30BATh BO3MOXKHOCTH, KOTOPBIE OTKPHIBACT
100aTu30BaHHBIN MHUpP, WM M3BJIEKaTh MAaKCHUMAJbHYIO BBITOJY M3 BO3HUKAIOIIUX
W3MCHEHUH.

[ToapITOXKKMBAsI, MOXKHO YTBEP)KJaTh, YTO OYIyIIee CTPATETHUYECKOro YIpPaBICHUS
JICKUT B CIOCOOHOCTH KOMIIAHHH COYETaTh TJIOOAIIBHYI0 MHTETPAIUIO C JIOKAIbHOU
aJanTalycii, ymnpaBlIATh PHCKaMH, HHBECTUPOBATh B TEXHOJOTHU H YJICPKUBATH
TAJaHTIUBBIX COTPYAHHKOB. ODTO CTaHET OCHOBOM UX Yyclexa B YCIOBHAX
ri100anu3anuy, ObICTPO MEHSIOMIETOCS MHpPa M HOBBIX BBI30BOB, CTOSIIUX MEPE.
OM3HECOM.
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KAK ITIOCTPOUTD DPPEKTUBHYIO CUCTEMY YIIPABJIEHUSA HA
HPEAIIPUATHUN

AnHaeB XeMpa

[IpennomaBarens, TypKMEHCKHN TOCYIaPCTBEHHBIA ApXUTEKTYPHO-CTPOUTEIIbHBIN
WHCTUTYT

r. Amxaban TypkMeHUCTaH

AumbipoBa OryJbIKaH

[IpennomaBarens, TypKMEHCKHN TOCYIaPCTBEHHBIA ApXUTEKTYPHO-CTPOUTEIIbHBIN
WHCTUTYT

r. Amxaban TypkMeHucCTaH

HIsixaypasieB Ap3yB
CryneHnt, TypKMEHCKHM rOCYyIapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIA HHCTUTYT
r. Amxaban TypkMeHucTaH

BBenenue

Cucrema ynpaBlieHUs Ha MPEIIPUITHN — 3TO COBOKYIHOCTh METO/0B, IPUHIIMIIOB U
CTPYKTYp, C IIOMOLIbIO KOTOPBIX PYKOBOIUTEIM HAIPaBJIAIOT, KOOPAUHUPYIOT M
KOHTPOJIUPYIOT JEATEIbHOCTh OPTaHHU3alUU C LEIbI0 JOCTHKEHHS ITOCTaBICHHBIX
nene. D@dexkTuBHas cuUCTEeMa YNPaBICHUsS SBJSETCS KIIOYEBBIM 3JIEMEHTOM
yCIEHON paboThl KOMIIAHUH, TOCKOJIBKY OHA MOMOTaeT ONTUMHU3UPOBATH PECYPCHI,
ITOBBICUTH TPOU3BOAUTEIIHOCTD U CO3/1aTh KOHKYPEHTHBIE IPEUMYILIECTBA. B ycioBusax
COBPEMEHHOM SKOHOMUKH, I'/I€ BCE Yalle HabJt01at0TCsl ObICTPhIe U3MEHEHHMSI Ha PBIHKE,
MHHOBALIMOHHBIE TEXHOJIOTMM M BBICOKAas KOHKYPEHIIUS, BaXXHO MOCTPOUTH CHCTEMY
yIOpaBiIeHUs, KOTopast OyeT rTMOKOM, afanTUBHOW U OPUEHTUPOBAHHON HA PE3YJbTarT.
B »T0ii cTaThe paccCMOTPUM, KaK MOKHO CO3/1aTh 3(P(HEKTUBHYIO CUCTEMY YIPABICHUS
Ha MPEANpPUATHH, CIIOCOOHYI0 00ECHeYUTh €ro YCTOMYMBOE pa3BUTHE M YCIEX Ha
PBIHKE.

1. Onpenesienue ueJieii M 3a1a4 CUCTEMbI YIIPABJICHUA

[TepBBIM ¥ cCaMbIM Ba)KHBIM I11arOM B MOCTPOCHUHU d(DPEKTUBHON CUCTEMBI YIIPABICHUS
ABJISIETCS] UETKOE ONpeJIeTICHUE 1eJIeld U 3aJa4, KOTOpble CUCTEMA JOJKHA JIOCTUTaTh.
be3 scHoro mnpeacTaBieHUS O KOHEYHBIX LIEJNSAX, JIOObIE YCWIMS IO CO3JAaHHIO
YIPaBJIEHYECKON CTPYKTYphl U Tiporieccy OyayT HedpdexkTtuBHbIMU. Llenn q0KHBI
OBITh UYETKUMHU, HU3MEPUMBIMHU, JOCTHKUMBIMHU, PEJICBAHTHBIMU W BPEMEHHO
orpannueHHbIMH (SMART), 4TO MO3BOJUT TOYHO ONPEAENIUTh, K YEMY HYKHO
CTPEMUTHCS M KaK U3MEPSTH IIporpecc.
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3agaul CHCTEMBI YIPABICHUS [IOJKHBI COOTBETCTBOBATH ATHUM LEJIAM, a TaKXKe
YUUTHIBaTh CleUM(UKY MpeanpuaTus U ero orpacib. Hampumep, menm mMoryt ObITh
CBSI3aHbI c YIIy4LIEHUEM (buHAHCOBBIX IOKa3aTeseu, ONTUMHU3ALMEN
IIPOU3BOICTBEHHBIX MPOIIECCOB, YIAYyYIIEHUEM KauecTBa 00CIYKMBAaHUS KIIMEHTOB WU
Pa3BUTHEM KOPHOPATUBHOMN KYJIBTYPBHL.

2. Co3naHue CTPYKTYPbI yIIPABJICHHUA

[Tocne Toro Kak Lenu U 3a7a4y ONpPENEIeHbl, CISAYIOIINM 1IaroM SIBJISIETCS CO37aHNe
CTPYKTYpHI yIIpaBJieHHsI, KOTopas OyaeT criocoOHa 3¢ (HEeKTUBHO TOCTUTATh ITUX IIeIIEH.
CtpyKTypa 10oiKHa 0OecrieunBaTh SCHOE pacipeaeeHre 00s13aHHOCTEH U ITOJIHOMOYH
CpeIu BCEX YYaCTHHMKOB yMPABICHUS, & TAK)KE ONTUMAIbHOE B3aUMOACHCTBHE MEXKITY
Pa3NMUYHBIMHU YPOBHSIMH U TIOJPA3/ICICHUSIMI KOMITAHHH.

OCHOBHBIMM THUIIAMU OPTaHU3AIMOHHBIX CTPYKTYp SBISIOTCS (YHKIIMOHAJIbHAS,
JTUBU3MOHANIbHAS W MaTpuuHas. BpiOop mnonxonsimieid CTPYKTYphl 3aBUCHUT OT
MacITaboB MPEANPUITHS, €T0 OTPACIEBOM CHEIM(PUKH, CTPATETHH PA3BUTHUS U APYTHX
(daxTopoB. BaxkHo, 4TOOBI CTPYKTypa YNpaBieHUs 0OecreunBalia YeTKYI0 HepapXxulio,
HO B TO K€ BpeMs IMO3BOJIsUIa OBICTPO pearupoBaTh Ha W3MEHEHHS BHEIIHEH U
BHYTPEHHEW CPEbL.

3. PazpadoTka 3¢)dekTUBHBIX OH3HEC-TIPOLIECCOB

VYropaBinenue OusHec-poueccaMy SIBIISIETCA HEOTHEMIIEMOM YacThl0 CHCTEMBI
yIOpaBleHUs Ha MPEANPUATUH. bHU3HEC-MpOIecchl BKJIOYAIOT B ce0S BCE BUJIBI
NEATEeIbHOCTH, KOTOpPhlE HEOOXOJMMBI [IJIi BBINIOJTHEHUS CTPATETUYECKUX 3ajad
KOMIIaHWW, HauyuWHas OT pa3pabOTKM NPOAYKTa M 3aKaHYMBas OOCTYKHMBAaHUEM
KJINEHTOB.

Jlist Toro yToOBI cuctema yrpaBieHus: Obuia 3G(HEKTUBHON, HEOOXOIUMO MPOBECTH
aHaJIN3 CYIIECTBYIOIIUX IMPOIIECCOB, BBIABUTH Y3KHE MECTA, YCTPAHUTH U30BITOUHBIE
1 Hed(h(DEKTUBHBIE ATAIBI M BHEPUTH yiIydiieHus. OnTuMusaius OM3Hec-poIeccoB
CIIOCOOCTBYET CHIDKCHHIO 3aTpaT, YJIYYIICHUI0 KauyeCTBAa W TOBBIIMICHUIO CKOPOCTHU
paboThl KOMMaHWHW. BakKHBIM DIEMEHTOM 311eCh SBIIAIOTCS aBTOMATH3WPOBAHHBIC
CUCTEMBbl M MH(POBBIE TEXHOJOTHUH, KOTOPBIE IOMOTAIOT YIPOCTUTH MPOIECCHI,
COKPaTHUTh BPEMsI BHITIOJHEHHUS 3a/1a4 U CHU3UTh BEPOSTHOCTH OLITHOOK.

4. PazpurTHe U 00y4eHue nepcoHaIa

OauH W3 BaXHEHWIIMX D3JIEMEHTOB 3(P(PEKTUBHOW CHCTEMBI YIpPaBICHUS — 3TO
KBAIM(UIUPOBAHHBIA UM MOTHBHPOBAHHBIM mepcoHan. DPQPEeKTUBHOE PYKOBOJICTBO
JOJIKHO MOJJEP’KUBATh Pa3BUTHE COTPYIAHUKOB, IOMOTaTh UM B NMPOGeCcCHOHATBHOM
pocTe U 00ecrneuynBaTh MOTUBALIMIO JIsl TOCTUXKEHUS BBICOKUX PE3yNbTaTOB.

Pa3pabotka u BHeapeHHE CHCTEMbl OOYYEHHS U TOBBIIICHUS KBaTU(PUKAIIAN
COTPYIHHKOB TOMOTAeT HE TOJIbKO TOBBICUTh MX KOMIIETEHIIMH, HO U YJIyUIIUTh
KOPIIOPATUBHYIO KYJIbTYPY, MOBBICUTH BOBJICUCHHOCTh M CHU3UTHh TEKYy4eCTh KaJIPOB.
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MOTI/IBI/IpOBaHHBIG COTPYAHUKHU C SICHBIM IIOHMMAaHHMEM CBOUX 3aJa4 H pOHCﬁ B
opraHu3anyv MOT'yT 3HAYUTCIIbHO ITOBBICUTL IIPOAYKTHBHOCTB 1 KAYCCTBO pa60TbI BCcel
KOMIIaHHH.

5. BHeupeHne CUCTEMBbI MOHUTOPHMHI'A 1 OLICHKU PE3YJIbTAaTOB

Jlns Toro 4to0Bl cucTeMa ynpasieHus Oblia d(PpheKTUBHON, HEOOXOAUMO PETYIISPHO
OIICHWBATh pe3yibTaThl €¢ paboThl. CHcTeMa MOHHTOPHHTA M OICHKH PE3yJbTAaTOB
MIOMOTAeT KOHTPOJIMPOBATH BBIOJTHEHUE IUIAHOB M BBISBIATH OTKJIOHEHHUS OT
mocTaBiIeHHBIX Iienei. OHa Mo/mKHAa OBITh OCHOBaHA Ha YETKUX IMOKa3aTessX
s dexruBrOCTH (KPI), KOTOpBIE COOTBETCTBYIOT CTPATETMUECKUAM IEJISIM KOMITAaHUH.

[leppuoguyeckre OTYETHI W AHAIW3 I[IOKA3aTeNield TIO3BOJISIIOT  PYKOBOJUTEISAM
CBOEBPEMEHHO BHOCUTh KOPPEKTUBHI B padOTy MoIpa3/ieJCHUH, yIy4lllaTh MPOIECChl U
KOPPEKTUPOBATh CTPATETHIO yIpaBieHUs. BakHo, 4ToOBl cucTeMa OILIEHKH Oblia
O0OBEKTHUBHOM, MPO3payHO M OCHOBBIBAJIACh HA JAHHBIX, MOJYYEHHBIX C MOMOIIBIO
COBPEMEHHBIX NH(OPMALIMOHHBIX TEXHOJIOTHIA.

6. Ananranusi K u3MEeHEeHUSM BHEIIHEeH U BHYTPEHHEH cpeabl

I'nOkocTh CHCTEMBI YIIpaBJICHUA — 3TO Ba)KHBIM QJICMCHT, KOTOpBII;’I IIO3BOJACT
KOMIIaHHNH 6I>ICTpO AJalITHPOBATLCA K HU3MCHCHUSAM BHCIIIHEH U BHYTpeHHeﬁ CpCIbI.
MI/IpOBaH OKOHOMHKA, TCXHOJIOTHYCCKHUEC N3MCHCHU I, HOTpe6I/IT€HI>CKH€ IIPCAIIOYTCHUA
N TOCYAApCTBCHHBIC PCTYIIMPOBAHUSA ITOCTOAHHO MCHAIOTCSA, U YCIICHIHBIC ITPCAITPHUATHSA
JOJIDKHBI OBITH TOTOBBI K 6BICTpOMy pearupoBaHuIoO.

Coznanue >(pPeKTUBHONM CHUCTEMBI YIpaBlieHUs TpeOyeT BHEIPEHUs IMOAXO0JI0B,
KOTOpbIe 00€CIeUnBalOT OBICTPYIO aJanTaluio0 K H3MEHEHUsIM. DTO MOTYT ObITh
peryisipHble  0030pbl  BHEIIHEW  Cpeibl, HUCIOJIb30BAHUE  CTPATETHMYECKOTO
IJIAHUPOBAHMS U IPOTHO3UPOBAHMS, & TAKKE MMOCTOSIHHOE YIYUYILIEHUE ITPOIIECCOB Uepe3
WHHOBAIMU U BHEJIPEHUE HOBBIX TEXHOJIOTUH.

7. Co3nanue 3ppeKTUBHON CHCTEMbl KOMMYHUKAIAM

OddexTuBHAsS cucTeMa KOMMYHUKAIMN BHYTPH MPEANPUITHS UTPAET BAXKHYIO POJIb B
YCHENIHONW peau3aliy yMNpaBJIeHYeCKUX pemnieHnid. BaxHo, uToObl HHpOpMaLUs
nepeaaBagach OBICTPO, TOYHO W B HYKHOM O0O0BEME MEXKIYy BCEMU YPOBHSIMU
YIIPaBJICHUS ¥ IOAPA3ICIICHUIMU KOMIIAHHUH.

Jist 3TOro HEOOXOAMMO BHEAPUTH CUCTEMBI YIpPaBICHUS 3HAHUAMH, SJIEKTPOHHYIO
NOKYMEHTAIMI0, AaBTOMATU3UPOBAHHBIE MHCTPYMEHTBHI JUIsI B3aUMOJCUCTBHS U
OTYETHOCTH. BaXHO €O31aThb OTKPBHITYIO M JOCTYIHYHK) [JIsi BCEX COTPYAHHUKOB
KOPIIOPATUBHYIO CPEAY, B KOTOPOM KaXKJIblil COTPYIHUK MOKET OOMEHHUBATHCA UICIMU
U TIPEAJIOKEHUSIMHU, YTO CIIOCOOCTBYET Pa3BUTHIO MHHOBALUN U YIYUYIICHUIO pabounx
IIPOLIECCOB.
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3akJIoueHue

Coznanne 3(QeKTUBHOM CHUCTEMBI yNpaBICHUS HA MPEANPUSATHH  TpeOyeT
KOMILUIEKCHOTO IOJXO/a, BKIIOYAIOIEr0o HE TOJbKO TEXHOJOTHYECKHE, HO U
OpraHU3aIMOHHbIC, YEJIOBEYECKHE M KYyJIbTYpHbIE acmleKTbl. Kakaplid 31eMeHT 3TOoi
CHCTEMBI — OT CTPATErMYECKOTO TNIAHMPOBAHUS 10 ONITUMU3AIINH OM3HEC-TIPOIIECCOB U
yIIpaBJICHUS NIEPCOHATIOM — UIPaeT KIII0YEBYIO poJib B o0ecnedeHnn 3(hHEeKTHBHOCTH
(GYHKIMOHMPOBAHUS MPEeNPUATHS. BaXKHBIM acTIeKTOM SBJISIETCS HE TOJIBKO BBIPAaOOTKA
CTpaTETUYECKUX PEIICHHIA, HO U CIIOCOOHOCTh aJalTHPOBATh CUCTEMY YIPABICHUS O
BHEIIIHUE 1 BHYTPEHHUE U3MEHEHHUS, YTO OCOOCHHO Ba)KHO B YCJIOBUAX HECTAOMIBHOCTH
Y BBICOKON KOHKYPEHIIUH Ha PBIHKE.

Cucrema ymnpaBieHUs JOJDKHA OBITh TMOKOM M JUHAMHYHOM, YTOOBI OMNEPAaTUBHO
pearupoBaTh Ha U3MEHEHUS BHEIIHEH cpeibl U 3 PEeKTUBHO UCTIOIH30BaTh BHYTPEHHUE
pecypchl. OTO 03HAaYaeT HEOOXOJUMOCTh IMOCTOSHHOTO MOHUTOPHHIA KaK PhIHOYHOMN
CUTyalluH, TaK U BHYTPEHHUX OM3HEC-TIPOLIECCOB AJII CBOEBPEMEHHON KOPPEKTUPOBKHU
cTpareruil U TakTHUK. Kpome TOro, B ycinoBusx ObICTPO pa3BUBAIOIIUXCS TEXHOJOTHUH,
BHEJPEHNE [U(PPOBBIX PEIICHUN U aBTOMATH3aI[UH MIPOLIECCOB CTAHOBUTCS HE MPOCTO
KEJaTeIbHOM, a HE00X0UMOI 4acThio 3((HEKTUBHON CUCTEMBI YIIPABIICHHUS.

He MeHbmIy0 posib B yCHENIHOM YIIPABICHHM HWIPAET INPABUIBHO BBICTPOEHHAS
KOpIIOpaTUBHAs KYyJbTypa, OCHOBAaHHAas HAa B3aWMHOM JIOBEPHH, OTKPBITOCTH H
CTPEMJIEHHH K 00mmM 1essiM. OpraHuzansi, B KOTOPOl COTPYIHUKHU OIIYHIAIOT CBOKO
3HaYUMOCTh W BKJIaJ B 0O0muMH ycrex, OyleT HMETb BBICOKHE IOKa3aTelu
IIPOAYKTUBHOCTH U JIOSUIBHOCTU. JlJI1 3TOro Ba)KHO €O31aThb CUCTEMY MOTHUBALUU U
oOyueHus1, KoTopasi Oy/1IeT OpUEHTUPOBaHA HE TOJIBKO Ha MPO(ECCUOHANBHBII POCT, HO
Y Ha Pa3BUTHE JUIAECPCKUX KAYECTB COTPYIHUKOB.

Takke CTOUT OTMETUTbH, YTO 3PQPEKTHUBHAS CUCTEMA YIPABJICHHUS — 3TO HE YTO-TO
CTaTUYHOE, 3TO MPOLECC, KOTOpbI TpeOdyeT MOCTOSIHHOTO COBEPIICHCTBOBAHUS M
afgantaii. BaxxHO BHEAPSATh MHHOBALIMOHHBIE MOAXO/bI, 00y4aTh MEPCOHAT HOBBIM
MeToAaM paboThl, UCIIOJIB30BATh JTYUILINE MPAKTUKU U CIEAUTH 332 MUPOBBIMU TPEHIaMU
B ynpasieHuu. Cucrema ynpaBleHHs IOJDKHA YMETh HE TOJBKO MOJIJIEPKUBATH
TEKyLIUEe OIlepaluy, HO W CO3/1aBaTh YCJIOBHS JUIsl WHHOBALIMOHHOTO pa3BUTHUS H
peanu3alnuy CTPaTETMYECKUX IPOEKTOB, YTO, B CBOK OYEpE]b, IIOMOraeT MOBBICUTH
KOHKYPEHTOCIOCOOHOCTh KOMIaHUH Ha II100aJIbHOM PhIHKE.

CrpemieHue K yJaydllleHUIO KaueCTBa YIPABIEHUS U NOBBILIEHUE €ro 3 (PEeKTUBHOCTH
ABJISIETCSI OCHOBOW JIOJTOCPOYHOrO Yycmexa JoOoro mpennpustus. B ycioBusix
riobanuzanuy, UUQPPOBHU3AUUMU M HECTAOWJIBHOCTU pPbIHKA, KOMIIAHWHU, KOTOpPbIE
co3naayT 3((PEeKTUBHbIE W aJaNTUBHBIE CUCTEMbI YNPABIEHUSA, CMOTYT HE TOJbKO
BBIKUTH, HO M TpeycrneTb, oOecrneunB ceOe YyCTOMYMBOE IMOJOKEHHWE Ha PBIHKE U
BbICOKHE TeMmbl pocTta. [losTomMy co3nanuve u BHeApeHue 3(PPEeKTUBHON CUCTEMBI
yIpaBJIeHUS — 3TO HE OAHOPA30Bas 3a/1a4ya, a MpoIecc, KOTOPbIH TpeOyeT MOCTOSHHBIX
YCWIHMM, BHHMaHHMS MW CTPAaTErMYECKOro IOAXOJAa CO CTOPOHBI BCEX YpPOBHEU
OpraHM3aLH.
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Takum 00pa3om, [Jist TOro YTOOBI MOCTPOUTH F(H(PEKTUBHYIO CUCTEMY YIIPABIEHUS Ha
NPENNPUITUHA, HEOOXOAUMO YUUTHIBATh BCE ACMEKThI: OT CTPATErHH JO YETIOBEUECKUX
pECYpCOB, OT ONTUMHU3ALMU MPOLECCOB IO BHEAPEHUS COBPEMEHHBIX TEXHOJIOTH.
O¢ddexTuBHOE yIpaBleHHE — 3TO HE TOJIBKO YMEHHE NPUHHUMATH TPaBUIbHBIE
pEelIeHusl, HO W CIIOCOOHOCTh CO3/1aBaTh YCTOWYMBBIE, TMOKWE W WHHOBALIMOHHBIE
MIPOLIECCHI, KOTOpbIE obOecrneyar NpeAnpUsITHE KOHKYPEHTHBIMH MPEUMYLIECTBAMU U
YCIEXOM B JOJITOCPOYHOM MEPCIIEKTUBE.
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@ HAYYHBIA )KYPHAJI

KEJTHIA <I).JIYOPECHEHTHI)II71 BEJIOK ITPEBPATHUJIU B KYBUT
Anexceii CoxoJ10B

KaHIuIaT (U3UKO-MATEMaTHYECKUX HayK, JONEHT Kadenpsl KBaHTOBOW (DHU3UKH,
MOCKOBCKHI TOCYAAPCTBEHHBIA YHUBEPCHUTET.

AHHOTALMSA:

Hogeitmme nccienoBanus B 001acTi OMOGU3UKH U KBAHTOBOM TEXHOJIOTHH MPUBEIH K
CO3/IaHUI0 KyOuTa Ha OCHOBe >kenroro dQuyopecrentHoro Oenka (YFP). Vuensie
MOKa3aJIi, YTO KBAHTOBBIE CBOMCTBA MOJIEKYJ O€JKa MOTYT OBITh MCIOJIb30BAHBI JIJIs
XpaHeHus: U 00paboTku MHGOpMAIMKU. DTOT MPOPHIB OTKPHIBAET MEPCHEKTUBBI IS
pa3pabOTK OMOCOBMECTHUMBIX KBAHTOBBIX YCTPOWCTB W THOPHIHBIX OMOKBAHTOBBIX
cucteM. B craThe paccMaTpuBarOTCS MEXaHW3MBl KBAHTOBOW KOTEPEHTHOCTH B
OCIIKOBBIX CTPYKTypaX, a TaK)Ke BO3MOXXHOCTH MPUMCHEHHS OCTKOBBIX KyOHWTOB B
KBaHTOBBIX BBIUHUCIIECHUAX U CEHCOPaX.

1. BBeaenue

B mocnenHue roapl KBAaHTOBBIC BBIYMCICHHUS CTAIM OJHUM W3 CaMbBIX JHHAMHYHO
Pa3BUBAIOIINXCS HAMMPABICHWH B HaAyKe U TeXHUKE. OTHUM U3 KITFOYEBBIX KOMIIOHCHTOB
KBAaHTOBBIX BBIYMCIICHHH SBJSIOTCS KyOWTHI — HOCHTENIN KBAaHTOBOW WH(MOpPMAIIHH.
TpamuunoHHO KyOHUTHI CO3MAOTCS HA OCHOBE CBEPXIIPOBOJHUKOB, HOHOB M (JOTOHOB.
OpHako HelaBHHME WCCIEAOBAHUSA TOKA3aIMd, YTO OMOJOTHUYECKHE MOJEKYJIBI MOTYT
CITYXUTh TIATHOPMOM TSI peasin3aliii KyOUTOB, YTO OTKPHIBACT HOBBIC TOPU3OHTHI B
pa3pabOTKe KBAaHTOBBIX TEXHOJIOTHUH.

2. duyopecueHTHbIE 0eJIKH Kak IJIaTdopma 1151 KyOUTOB

@dnyopecuentHbie O0enku, Takue kak GFP (3enensiit ¢payopecuenTHslil 60enok) u YFP
(>xenThIil (piryopecueHTHbIN OeoK), 001aJal0T YHUKAIbHBIMU CBOWCTBAMH, KOTOPbBIE
JIeN1aloT UX MPUBJIEKATEIbHBIMU JIJIS1 CO3AaHUsI KyOUTOB. DTH OEJIKM MOTYT MOTJIOIATh
CBET B BUJIMMOM JIMAIIa30HE U U3ITy4aTh (hIIyOPECIICHITUIO C BEICOKOM 3 (HEKTUBHOCTHIO.
Hx crtpykTypa cTabuibHAa U JIETKO MOAM(PHUIMPYETCS C MOMOIIBI0 METOJOB I€HHOU
WHXEHEPHUH, YTO MO3BOJIIET U3MEHATh UX KBAHTOBBIE CBOMCTBA.

B skcniepuMeHTe ydeHble MCIOJIb30BANIM JKENTHIM (IyopecleHTHBI OesIOK, KOTOPBIN
ObLT MOABEPTHYT BO3ACHCTBMIO MAarHUTHBIX M ONTHYECKUX TMOJIEH JIsI MHIAYKIUU
KBaHTOBBIX COCTOSIHUN. Pe3ybTaThl MOKa3anu, 4To OEJI0K CIOCOOEH IEMOHCTPUPOBAThH
KOT'€pEHTHBIE COCTOSIHUS, YTO MO3BOJIAET UCIIOJIB30BATh €T0 B KAUECTBE KyOHUTa.
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3. Mexanu3Mm padoTbl KyOMTa Ha OCHOBe OeJIKa

Kybur Ha ocHOBe duyopeciieHTHOr0o Oenka (QyHKIIMOHHpYET Osaromaps
B3aMMOJICHCTBHIO MEXKTY SJICKTPOHHBIMH U CITMHOBBIMHU COCTOSTHUSMH MOJICKYJIbI. [To)t
BO3/ICHICTBHEM JIa3epHOTO HM3IYYCHHsI MOJICKyJa Oelika TEepeXOoauT B BO30YXKIAEHHOE
COCTOSIHHE, TIPY 3TOM €€ CITMHOBOE COCTOSHUE COXPAHSICT KOTePEHTHOCTh B TCUCHHE
HECKOJIBKUX MHKPOCEKYHJI — JOCTATOYHOE BpEMs [JIS BBHITIOJHEHHSI KBaHTOBBIX
omnepanui.

KimtoueBpiM mpenmytiectTBoM  YFP  sBisercst ero cmocoOHOCTH IMOJIEPKUBATH
KOT€PEHTHOCTh NP KOMHATHOW TEMIEPaType, YTO NENACT €r0 YHUKAJIbHBIM CpPEau
OOJIBIITMHCTBA TPAJAUIIMOHHBIX KBAHTOBBIX CHCTEM, KOTOpPBIE TPEOYIOT KPHUOTCHHBIX
TEeMIIEPaTyp.

4. IllpuMeHeHne 0eJIKOBBIX KyOMTOB

KBaHTOBBIE yCTPOICTBA HA OCHOBE OMOJIOTMYECKUX MOJIEKYJT OTKPBIBAIOT MEPCIEKTHUBBI
IUTSL CO3/IaHMSL:

o buocoBMecTHMBIX KBAHTOBBIX CEHCOPOB, KOTOpble  MOTYT  OBIThH
WHTETPUPOBAHBI B )KUBBIE KJIETKH JIJI1 MOHUTOPHUHIA UX COCTOSIHUS HA KBAHTOBOM
YPOBHE.
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o KBaHTOBBIX BBIYMCIHUTEIBHBIX CHCTEM, pabOTaOMMX B OHOJIOTHYECKHUX
cpenax.

o TI'MOpMAHBIX KBAHTOBO-OMOJIOTHYECKHX CHCTEM, COBMCIIAIOIINX YKUBYIO
MaTepHIO U KBAaHTOBBIC YCTPOICTBA.

5. BbI30BbI M IEPCHEKTUBBI

Hecmotpst Ha MHOTOOOEIIAIOIINE PE3YNIbTAThI, CO3/ITaHUE KyOUTOB Ha OCHOBE OEIKOB
COTIPSKEHO C PsIZIOM BBI30OBOB. B uWacTHOCTH, HEOOXOAMMO YIyYIIUTh CTaOMIBHOCTH
KBAHTOBBIX COCTOSTHUH M YBEITHUUTH BPeMsI KOTepeHTHOCTH. OHAKO MPOA0IDKAIOIIHECS
UCCIICIOBaHMS B 00J1aCTH OMO(PHU3UKU ¥ KBAHTOBON XUMUH TIO3BOJISIFOT HAJICSITHCS, UTO
3TH TIPoOJIeMbl OyAyT PEIIEHBI B OJIMKAMIIIIE TOIBI.

6. 3akja0ueHue

Co3nanue KyOWTa Ha OCHOBE KENTOTO (PIYOPECUEHTHOrO O€JiKa SIBISIETCS Ba)KHBIM
II1aroM Ha IMyTH K Pa3BUTHIO KBAHTOBBIX TEXHOJOTHH HOBOTO TTOKOJICHHS. DTOT TOIX0]T
OTKPBIBAECT BO3MOYKHOCTH JJISI HHTETPAIIMN KBAHTOBBIX YCTPOMCTB ¢ OMOJIOTHYESCKUMHU
CUCTEMaMHU, YTO MOKET IMIPUBECTH K MOSBICHUIO HOBBIX ()OPM BBIYMCIICHUIN U CEHCOPOB.
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Y]IK-61

BOCCTAHOBJIEHME JETEHN C IOBPEXXJIEHUSIMA MO3T'A YEPE3
HOBBIE BO3MOKHOCTMU: IIEPCIIEKTUBBI U1 1IO1XO/bI

OpasrpuibIk0B OpasrblIbld AIILIPMAMMEI0BHY

Kanguaat MequnnHUCKUX HayK TypKMEHCKHUH TOCYJapCTBEHHBIM MEIUITUHCKUN
yHUBepcUTeT UM. Mbiparta ["apprieBa

r. Amxaban TypkMeHUCTaH

TaranmbIpagoB AJL1IaMbIpaT AMaHMbIPA0BUY

Crynent, TypkMeHCKHI1 rOCY1apCTBEHHbBIA MEAUIIMHCKAA YHUBEPCUTET UM. MbIpaTa
I'appsieBa

r. Amxaban TypkmeHucTaH

BBenenue

IloBpexxaeHnss mMo3ra y JI€Te — 3TO OJHO M3 CaMbIX CEPBbE3HBIX MEAUIMHCKUX
COCTOSIHMM, KOTOpPO€ MOXET CHJIbHO IOBIHUATh HAa (PU3NYECKOE, KOTHUTHUBHOE M
SMOLIMOHAIIBHOE pa3BuTue peOHka. [lpuunMHBl TNOBpEXACHUH MOTYT  OBITh
Pa3IMYHBIMU: OT IIEPUHATAIBHBIX TPaBM U MH(EKIMH 0 MOCIEACTBUI TPaBM rOJIOBbBI
U TEeHETHYeCKuX 3a0oijeBaHuil. BoccTaHOBIEHME TOCE TAKUX MOBPEXICHUNA TpeOyeT
KOMIUIEKCHOTO  IMOAXOJa, BKIIOYAIOIIEr0 MEIWIMHCKHUE, IICUXOJOTUYECKUE W
colMalibHbIe acneKTbl. COBpEMEHHBIE MOAX0/bl K JICUCHUIO U PEa0MIUTALIMK JIETEN C
MOBPEKIACHUAMU MO3Ta HAIlpaBJIEHbl Ha WCIOJb30BAHUE HOBBIX BO3MOKHOCTEM,
KOTOpbIE OTKpBIBAIOTCS Ojarojaps JOCTHXKEHHUSIM MEIULMHBI, TICUXOJIOTHUH U
HEWpPOOHONOruU. DTH BO3MOKHOCTH BKJIIOYAIOT HOBBIE METO/IbI TEPANH, TEXHOJIOTUN
U TOAXOAbl K peadWiIuTaluy, KOTOpble 3HAUYMTEIbHO TOBBIIAIOT IHAHCHI HA
BOCCTAHOBJICHUE U YJIYUIIECHUE KAUECTBA KU3HU JCTEN.

1. OcHOBHBIE BUIBI MOBPEKICHNA M03ra y AeTei

[ToBpexaenust Mo3ra y AeTei MOTYT OBITh KJIACCU(PUIIMPOBAHBI B 3aBUCUMOCTH OT MX
MIPOUCXOXKICHUSI, POPMBI U TsHKECTU. OCHOBHBIC BUJIbI TOBPEKIECHUN BKITIOYAOT:

o IlepuHaTajbHBIE TOBPEXKACHUS: TPAaBMbl, IIOJYYEHHbIE B  IIEPUOL
BHYTPUYTPOOHOTO Pa3BUTHS WM B MPOLIECCE POAOB. DTU MOBPEKICHHUS MOTYT
BbI3BaTh 33JIEPKKY IMCHUXOMOTOPHOTO pPa3BUTHA, MPOOJIEMbI C KOOpAUHAIUEH
JNBW)KECHUH, HAPYILICHUSIMU PEYH U CIIyXa.

o TpaBmaTuyeckue NOBpEKIEHHUA: TOCIECACTBHUS TPABM TOJIOBBI, TaKUX Kak
YEPENHO-MO3IOBBIE TPAaBMbl, KOTOPbIE MOTYT NPHUBOAUTH K KOTHUTHUBHBIM
HapyLICHUSIM, TapaIudy I C1a00CTH MBIIIILI.
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Nudexunonnbie 1 BocnaauTeIbHbIe 3200/1eBaHUs: YHIEPATUT, MEHUHTUT U
Apyrue HMHQEKIUH, TOpaXKalllue MO3T, MOTYT BBI3bIBATh IOBPEKIACHUS
HEHPOHHBIX CTPYKTYP, UTO BIMSIET HA CHOCOOHOCTh K OOYUEHHUIO M COLUAIbHOU
aJlanTanuu.

I'eneTnueckue 3a00/1eBaHNsl: HAPYIICHUS B I€Hax, TAKHE Kak LepeOpanbHbIN
napanud win cuHapoMm JlayHa, MOryT OBITh CBSI3aHBl C HapyUICHHSIMH B
CTpYKType # (QYHKIUMU MO3ra, TpeOyIOIMMMH KOMIUIEKCHOW Tepanuu Hu
MIOCTOSIHHOTO HAOJIIOICHHUS.

2. COBpeMeHHLIe METOJAbI JICUCHUA N peaﬁnnnTaunn

COBpeMeHHBIe MECTOAbI BOCCTAHOBJICHUA I[CTGI;'I C MOBPCIKACHUAMHN MO3Ir'a BKIIIOYAIOT
pAad MHHOBAIMOHHBIX ITIOJAXO/J0B, KOTOPBIC IIOMOI'arOT HE TOJIBKO CTa6I/IJ'II/IBI/IpOBaTB
COCTOAHHUC ITANUCHTA, HO XU 3HAYUTCIIBHO YJIYYIINTh KA4YCCTBO KU3HHU.

Heijipopeabuauramnus: BKJIFOYAET HCIIOJIb30BaHUE METOJIOB
HEHUPOIJIACTUYHOCTU —  CIIOCOOHOCTM  MO3ra  BOCCTAHABJIMBATHCS U
aganTUPOBATBCSI K  TMOBpPEXKACHUAM. Peabwimranus MOXKET  BKIIIOYATh
KOTHUTUBHBIE TPCHUPOBKH, (DHU3UOTEPANIUIO, 3aHATHS Ha CIEIHUAIBHBIX
TpeHaXEPAaX M UCIOJIB30BAHWE TEXHOJIOTHH BHUPTYATbHOW PEATBHOCTH IS
VIIYUIICHUS MOTOPUKH U KOTHUTHBHBIX (DYHKITHA.

Tepanusi ¢ ©CMOJIB30BAHHEM CTBOJIOBBIX KJIETOK: HCCIEAYETCS BO3MOKHOCTD
MPUMEHEHUS CTBOJIOBBIX KJIETOK JUISI BOCCTAaHOBJICHHSI TIOBPEKIEHHBIX
HEHPOHOB. JTa TEXHOJOTHUS MPEJICTABIISACT COOOM MEPCIIEKTUBHOE HAINPABICHUE
B JICYCHUU HEHUPOJIEreHEepaTUBHBIX 3a00J€BaHUNA W TpPaBM MO3ra, BKIIOYas
nepeOpaibHbIA Mapaiuy.

KoruntuBHo-noBeeHYecKasi Tepamusi: MOMOTaeT JIE€TAM, CTPaJalolUM OT
MICUXOJIOTUYECKUX TOCIIEACTBUIN MOBPEKIACHUN MO3Tra, TAKMX KaK TPEBOXXHOCTb,
Jenpeccus U HapyiieHus nmopeneHus. C moMoIbio0 KOTHUTUBHO-TTOBEACHUYECKUX
METOJIOB CHEIUAIMCThl TTOMOTAIOT PEOEHKY CHPaBIATHCA C TPYAHOCTIMU U
aJanTUPOBATHCS K HOBBIM YCIIOBHSIM JKH3HHU.

TexHosoruu u HelpopuadIK: Ucnonb30BaHUe Onoduadeka u Hepoduadeka
MOMOTaeT yIy4dyliuTh (YyHKIIMOHAIBHOE COCTOSIHUE MO3ra, oOy4as jerei
KOHTPOJIMPOBaTh (HPU3UOJIOTHUECKUE PEAKIUU, TaKWe KaK MYJbC, IbIXaHWE WU
MO3TOBBIC BOJIHBI. DTO MOXET CIIOCOOCTBOBATH YJYUIIEHWIO KOTHUTHBHBIX
GYHKIUNA 1 YMOIIMOHAIIEHOTO COCTOSIHHUSI.

3. Poib MHHOBAIIMOHHBIX TEXHOJIOTHI B BOCCTAHOBJICHUH

C pa3BuTHMEM TEXHOJIOTUM MOSIBJISIIOTCS HOBBIE BO3MOKHOCTH IJIsi BOCCTAHOBJICHUS
JeTEN C MOBPEKACHUAMU MO3ra. BaskHEeHIIINE U3 HUX BKIIOYAIOT:

BupryanbHass  peajbHOCTb:  WCIIOJB30BaHME  VR-TeXHOJIOrMUA  JUJIA
peadmMTauy MO3BOJISIET CO3/1aBaTh O€30MacHbIC, KOHTPOJIUPYEMbIE YCIOBHUS
U1 TPEHUPOBOK WM YIPAXHEHUH, KOTOPHIE MOMOTAIOT YJIYYIIUTh MOTOPHKY,
KOOPIMHAIIUIO JBUKEHUW U KOTHUTUBHBIC (PYHKITUU Y JIETEH C MOBPEKACHUSIMU
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Mo3ra. BupTyanbHas peasbHOCTh IOMOraeT pa3BUBaTh MaMATb, BHUMAHUE U
IIPOCTPAHCTBEHHOE BOCIPUSITHE.

o Heiliponnpore3upoBaHue: C HCIOJb30BAaHUEM HEHPOINPOTE30B U IK30CKEIETOB
MOKHO 3HAUUTENBHO YIYUIIUTh (PU3MUYECKOE COCTOSHHUE JIeTeH ¢ mapaiudyaMu
WM CJIa00CTBIO MBIIII. DTH YCTPONCTBA MOMOTAIOT BOCCTAHABINBATH (PYHKIIMU
JABMKCHUN U YIy4IIaTh OOIIYIO MOJBUKHOCTb.

o I'enernuyeckasi Tepamusi: B OyAylieM TeHHas Tepamuss MOXET CTaTh
BO3MOKHOCTBIO JIJIS1 JIEYEHNSI TEHETUYECKU 00YCIOBIEHHBIX 3a001€BaHUI MO3ra.
HccnenoBanuss B 00JacTH PENAKTHPOBAHUS TE€HOB M BOCCTAHOBJIECHHUS
noBpexaEHHbIX JIHK OTKpBIBatoT HOBbIE TOPU30HTHI /JIS1 JIEUEHUSI 3a00JI€BaHUI,
TaKUX Kak CMHApOM JlayHa Uiy MbIlIeYHast JUCTPOdHUSL.

4. IlcuxoconuajabHas nmoga€epKKa 1 poJjib CEMbHU B BOCCTAHOBJICHUN

[ToMMMO MEIMIMHCKOIO JIEYEHUs, BAXKHYIO pOJIb B BOCCTAHOBJIEHMH JETEH C
MOBPEXKACHUSAMH MO3ra UIpaeT ICHUXOcoluaibHas nojaepxka. Cemps U Onu3Kue
JIOJDKHBI ~ aKTHUBHO  y4acTBOBaTh B  IIpolecce peaOwiMTanuu, obecredynBas
SMOLIMOHAIBHYIO MOJAECPKKY U MOTHUBaUMIO peOEHka. Ilcuxomnorum u couumanbHbIE
pabOTHUKM TOMOTAIOT CEMbE AJalTHUPOBAThCSI K HOBBIM YCIIOBHUSM >KM3HH, a TaKkKe
MO/JIEP>KUBATh PEOEHKA B IEPUO] BOCCTAHOBIICHHUS.

Opranuzanusi NOAACPKUBAIOIMIMX TPYNI A POAUTENEd M OJMU3KUX JeTel ¢
MOBPEXJICHUAMM MO3ra TaKKe SBISETCS BaXHOW YacThl0 pPEadMIMTALIMOHHOTO
npouecca. OTH TPYIIbl MOTYT MPEAJOKUTh NCUXOJIOTMYECKYI0 MOMOLIb U OOMEH
OMBITOM MEXY CEMbSMH, CTOJIKHYBIIMMHUCS C OJOOHBIMU TPYIHOCTSIMHU.

5. IlepcnieKTUBBI U BHI3OBBI

HecmoTpst Ha 3HauuTeNbHBIE YyCHeXW B 00JaCTH MEIUIMHBI M TEXHOJIOTHH,
BOCCTAHOBJICHUE JETEH C MOBPEKICHUSIMHU MO3ra OCTAETCS CJIOXKHOW U JJIUTEIHHOU
3agadei. OgHON W3 TJIaBHBIX MPOOJIEM SBISETCS BBICOKAS CTOMMOCTH JICUCHHUS H
peabuauTalul, a TaKXKe OrPaHWYEHHOCTh JOCTYNa K HWHHOBAIIMOHHBIM METOAaM
Teparuu IJi1 HEKOTOPBIX KaTeropuil HaceIeHU .

Kpome Toro, He00X0AMMO POJOJIKATH UCCIEN0BAHUS B 00JACTH HEHPOIJIACTUYHOCTH
Y T€HETHUKHU, YTOOBl HAWTH HOBBIE METObl BOCCTAHOBJICHUS TTOBPEKAEHHBIX MO3TOBBIX
CTPYKTyp. BaxkHO, 4TOOBI pe3yJbTaThl UCCICIOBAHUN W HOBBIE TEXHOJOTHH CTaJIH
JOOCTYIIHBI JJII BCEX HYXIAIOIIMXCA B IMOMOIIM JI€T€H, BHE 3aBUCHUMOCTH OT HX
COIMAJIBHOTO TTOJIOXKEHUS U (PMHAHCOBBIX BO3MOKHOCTEH.

3akiroueHue

BoccranoBneHue netei ¢ MOBPEKICHUSIMU MO3Ta — 3TO CJIIOXHBIM ¥ MHOTOTPaHHBIN
MPOIIECC, KOTOPHIH TpeOyeT KOMIUIEKCHOTO MOAX0/a, OOBEAMHSIOMIETO TOCTHKEHUS
METUITMHBI, TICUXOJIOTUH U COITMaIbHON paboThl. HecMOTps Ha 3HaYNTEBHBIC YCIIEXU B
obsacT HEMpoOOMONIOTHMH, HEeWpopeadWIUTAllMd W  HWCIOJb30BaHUS  HOBEHIIMX
TEXHOJIOTHA, TAKUX KaK CTBOJIOBBIC KJIETKH, HEUPONPOTE3UPOBAHWE U BUPTyaJbHas
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peanbHOCTh, BOCCTAHOBJICHHE OCTAETCS JOJTOCPOYHBIM U MHOTOJTAITHBIM IPOLIECCOM.
Baxnenmen 4acCTbIO Tepanuu ABJIAETCS HCIIOJIb30BaHUE [IpUHIUIIA
HEUPOIUIACTUYHOCTH,  KOTOPBIM  IO3BOJIAET  aKTHUBUPOBAaTbh  KOMIIEHCATOPHBIE
MEXAHU3MbI MO3Ta U BOCCTAHABIUBATh €r0 (PYHKIIHH.

Oco0yro poJib B TIpoOIleCCE BOCCTAHOBIICHHS UIPAeT KOMILUIEKCHBIM TMOJAXO,
BKJTFOYAIOIIMI HE TOJIBKO MEAUIIMHCKHE BMEIIATEIbCTBA, HO M IICUXOAIMOIIMOHAIbHYIO
MOJJICPXKKY peO&HKa 1 ero ceMbU. BaskHO, 4TOOBI IIpoliecC peaduuTali He CBOTUIICS
TOJBKO K (PM3HOTEPANEBTUYESCKUM METOJIaM, a TaK)Ke BKIIFOYaT 00y4YeHHUE COITUATbHBIM
HaBBIKaM, IICUXOJIOTHYECKYI0 TOMOIIL W ajanTalui peOEHKa K HOBBIM YCJIOBHUSAM
JKU3HU.

Hcnonb30BaHWE HOBBIX TEXHOJOTHWHA, TaKUX KaK BHUpPTyallbHAas PEaJbHOCTD,
TeHEeTUYeCKasi Tepanusi U HeWpoPuuOeK, 3HAUUTEIHHO PACIIUPSIET BO3MOXHOCTH B
JICYEHUU TIOBPEXJIECHUN MO3Ta U BOCCTAHOBJIEHUH (PYHKIMHA. DTH MHHOBALMOHHbBIE
METO/Ibl JA0T HAJeK/y Ha BOCCTAHOBJIEHUE KOTHUTUBHBIX U (PU3NYECKUX QYHKIUHN y
JETeil ¢ TpaBMaMH MO3ra, 00ecreunBasi KaYeCTBEHHOE YIyUIIEHUE UX JKU3HU.

OnHako Tpu BCEX JOCTUKEHUAX, KIIOUEBBIM MOMEHTOM OCTAETCS JOCTYITHOCTh TaKUX
METO/IOB JUIsl BceX COEB HaceneHus. HeoOxonumo obecnednTs JOCTYI K MEPEA0BbIM
METOJIMKaM peaduIuTallud U TEPanuu JJIsl BCEX HYKJIAIOIIUXCS JeTel, HE3aBUCHUMO OT
ux (UHAHCOBOTO TIOJIOKEHHUS WM COIMAJIBHOTO CTaryca. BaXHO MNpojoiKaTh
HCCIICIOBaHUSI B 00JIACTM HEUPOOMOJIOTUM W TICHXOJOTUU JJIsl BBISBICHUS HOBBIX
(D PEKTUBHBIX METOIOB JICUCHUS U TIOJIJICPKKH JIETEH C MOBPEXKICHUSIMU MO3TA.

Bmecte ¢ TeM He ciemyer 3a0bIBaTh O Ba)XHOCTH pOJHM OOIIECTBAa B IIpoIiecce
peabunuranuu. OOpa3oBaHHWe, BHHMAHHE K JETIM C OCOOBIMH IIOTPEOHOCTSIMH,
pa3BUTHE UHKIIO3UBHBIX OOpa3oBaTEIbHBIX MPOrpaMM U CO3/IaHUE COLMAIBHOTO
OKpPYXEHHSI, B KOTOPOM TaKue JETHU MOTYT pPa3BUBAThCSI MU COLMAIU3UPOBATHCH,
SIBJISIETCS 3aJI0TOM UX YCIICIITHOM aJanTaiuy B OyayIeM.

Takum 00pa3oM, BOCCTAHOBIICHHE JCTEH C MOBPEKICHUSAMH MO3Ta — 3TO HE TOJIBKO
3a7a4ya MEIMIMHBI, HO ¥ BAXXHBIM COLMAIBHBIM M KYJbTYPHBIA IMPOLIECC, KOTOPBIA
TpeOyeT HWHTErpalid BCEX BO3MOXKHBIX YCHIMH JJii OOECIeUYCHHS MaKCHUMAaIbHO
OJIarONpUSATHBIX YCIOBUH JUIsi OTUX JeTeld. Bkiamg B pa3BUTHE MEIMITMHCKHUX
TEXHOJIOTUH M COITMATILHBIX MMPOTPaMM, HaIIPaBJICHHBIX HAa IIOMOIIb TAKUM JICTSIM, OyACeT
CIOCOOCTBOBAaTh  3HAYUTEIBLHOMY  YJIYUIICHHIO KadyecTBa JKU3HM  JIETeH ¢
MTOBPEKJICHUSIMHU MO3Ta U UX YCIICIITHOM MHTETPAIMK B OOIIECTBO.
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

Y]IK-61

KAPJIUO PEABUJIMTALIUSAA B COBPEMEHHOM SMOXE:
OIITUMM3AIIUA BOCCTAHOBJIEHUA U CHUKEHUE PUCKOB

OpasrpuibIk0B OpasrblIbld AIILIPMAMMEI0BHY

Kanguaat MequnnHUCKUX HayK TypKMEHCKHUH TOCYJapCTBEHHBIM MEIUITUHCKUN
yHUBepcUTeT UM. Mbiparta ["apprieBa

r. Amxaban TypkMeHUCTaH

HNckenaepona Cenoun

I1- rox xnmuHUKYM opauHATOP Kadeapbl GU3NIECKON KyIbTYPHI,
O3JIOPOBJICHUS U CIIOPTUBHBIA MEAULNHBI, TYpPKMEHCKUN rOCYy1apCTBEHHBIN
MEIULIMHCKUM YHUBEpCUTET UM. MbIpata I apprieBa

r. Amxaban TypkMeHucTaH

BBenenue

Kapnno peabunuranus — 53TO HeOTheMJIEMas YacTh MEIUIMHCKON MPAKTUKH,
HalpaBjeHHAsi HA BOCCTAHOBJICHHE 370POBbS M (PYHKIMOHAIBHOCTU MAIUEHTOB,
nepeHECmMX — 3a00JIeBaHUSI  CEPJIEYHO-COCYIMCTOM  cUCTeMbl. B mocnennue
JECATUIICTHS, C y4E€TOM 3HAYMTEIILHOTO pOCTa 3a00JIEBA€MOCTH M CMEPTHOCTU OT
cepreuHo-cocyaucToix 3aboneBanuit (CC3), kapAuo peabuinTaius crajga He MPOCTO
BOKHON, HO U HEOOXOJMMOW COCTaBIISAIONIICH KOMILJIEKCHOTO JiedueHus. [Iporpammbl
KapJIMo peadbmnTaluyd MOMOTaloT MaIieHTaM BOCCTAHOBUTH (PU3NYECKYIO aKTUBHOCTb,
VIIYYIIUTHh KAYECTBO KU3HH, a TAK)KE€ CHU3UTH PUCK MIOBTOPHBIX 3a00JIEBaHUM cep/Iia u
cocynioB. CoBpeMEHHbIE TTOAXObI K KapAUO peabuIuTallud OPUESHTUPOBAHBI HE TOJIBKO
Ha BOCCTAHOBJICHHE (PU3NUECKOTO COCTOSIHUSI TMallMeHTa, HO W Ha YIPaBJICHHE
(dakTopamMu  pucKa, KOTOpPhIE CHOCOOCTBYIOT MPOrPECCUPOBAHUIO  CEPACUYHO-
COCYJIMCTBIX 3a00JICBaHMIA.

BaxHOI 4acThi0 KapAuO peaOMIIMTAIIMK SBJISCTCSA HE TOJIbKO (PH3MYECKas Teparvs, HO
U KOMIUICKCHBIH TOJXOJ, BKJIIOYAIOIIWNA MEIUKO-TICHXOJOTHYECKYI0 ITOMOIIb U
U3MCHCHUE 00pa3a JKM3HHU IMallMeHTa. PeaOMIMTAllMOHHBIC MPOTrpaMMBbl BKJIHOYAIOT
(U3UYECKYI0 aKTHMBHOCTh, JHETOTEpanuio, (HapMaKOJOTHYSCKYIO TMOJACPKKY U
MICUXOJIOTHYECKOE  CONMPOBOXKIECHUE, YTO TIO3BOJSET 3HAYUTENBHO  YIIYYIIUTH
KJIMHUYECKHE PE3yJbTaThl JICYCHHS W CHU3HMTH BEPOATHOCTH penuauBoB. Ocolyro
3HAYUMOCTh MPUOOPEIIM HOBBIC METOJbI MOHMTOPHHIA COCTOSHUS IMAllMEHTOB, TaKUE
KaKk 1udpoBas Kapauo peadMIMTaIUs, YTO II03BOJISET ONEPATUBHO BHOCHUTH
KOPPEKTHBBI B IIPOrPaMMy BOCCTAHOBJICHHS M 00€CIIeUnBaTh 00JIee BHICOKUH YPOBEHb
0€30MacHOCTH.

-137 -



CoBpemeHHbIE METOUKU Kapauo peabunuTanuu cTanu Oonee
NEPCOHATM3UPOBAHHBIMHY, YTO TIO3BOJISIET YYUTHIBATh MHIUBUAYAIbHBIE OCOOCHHOCTH
KaXIOr0 TalueHTa, ero BO3pacT, IOJ, CTElNeHb 3a00JCBaHUS ¥ HAIWYHC
COIyTCTBYIOIIUX 3a00JieBaHM. DTH METOAbl NAlOT HaAexkay Ha Oojee ObicTpoe
BOCCTAHOBJICHHE IMAIIHEHTOB U CHIKCHUE BEPOSITHOCTH OCIIOKHEHUH MOCIIe CepIeTHO-
COCYIMCTBIX 3a00sieBaHui. Pa3BUTHE TEXHOIOTHI, TAKUX KaK BUPTYyaJIbHAsI PEaTbHOCTh
U 1udpoBble MIATGOPMBI JUII MOHUTOPWHTA, TaKKe 3HAYUTEIBHO paCHIMPSCT
BO3MO)KHOCTH KapMO PeaOIITUTAINH, CO3/[aBasi HOBbIE TOPU3OHTHI 115 3 heKTHBHOTO
1 0€30MaCHOTO BOCCTAHOBJICHUS 3I0POBBSI.

B

—

1. 3aga4u 1 nesu KapAuo peaduIuTALUN

OCHOBHBIMH 3aJa4aMi Kapauo pea6I/IJ'H/ITaI_II/II/I SABJIIOTCA .

« BoccranoBienue (pusnyeckoii aKTUBHOCTH maunueHTa: OAHON W3 TIJIaBHBIX
LIEJIEN SBJISIETCS] BO3BPAILCHUE MMAIMEHTa K HOPMaJIbHOW NTOBCEIHEBHOM KU3HU C
BOCCTAQHOBJICHUEM (PU3UYECKOW AaKTUBHOCTH, KOTOpas TOMOTAaeT YKPEIHTh
CePACUYHO-COCYAUCTYIO CUCTEMY U YIYUIIUTh €€ (PYHKIIMOHAIIBHOE COCTOSIHUE.

o CHMKeHHe PHCKa MOBTOPHBIX CEPACYHO-COCYAMCTHIX 3a00eBanuii: Kapano
peabunuTanusi WrpaeT BaXXHYIO POJIb B MPEJOTBpPAlIEHUH TOBTOPHBIX
3a00JieBaHUM cep/illa, TaKuxX Kak MHGApKT MUOKapJa WK UHCYIbT. {1 aToro
TpeOyeTcsi Koppekius (aKTOpOB pUCKA, TaKUX KaK THUIEPTOHUSA, IHAOET,
BBICOKHE YPOBHH XOJIECTEPUHA U KYpEHHUE.
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Yayumenue kadectBa oku3HM: Kapamo  peaOunuranus — BKIIIOYaeT
IICHXO3MOLMOHANBHYIO NOAJEPKKY MalMEHTa, HANPABJICHHYIO Ha YJIy4dlEHUE
€ro O0IIero CaMOYyBCTBUS, UTO TAKXKE CIIOCOOCTBYET BOCCTAHOBJICHHUIO.
OO0yuyeHue mnamMeHTa 3I0POBBIM NPHUBBIYKaM: BaxHOW YacTbio Kapauo
peabunuranuu sIBIsIeTCa OOy4YeHHE MallieHTa METOAaM KOHTPOJIA 3a CBOHUM
COCTOSIHHEM, TPaBUJIbHOMY MUTaHUIO, PU3HUECKON aKTUBHOCTH, a TAKXKe OOpbOe
C BPEIAHBIMHU ITPUBBIYKAMU.

2. JTanpl Kapauo peaduiIuTanun

Kapnno peabunuranusi COCTOUT U3 HECKOJIBKHUX 3TANOB, KAXKAbIA U3 KOTOPHIX WUMEET
CBOU OCOOCHHOCTH:

dran 1 — Ounenka cocrosinus manmenrTa: Ha sToMm sTane Bpaun OpoBOAST
MOJHBIA  MEIMIMHCKUM OCMOTp TMalMeHTa, BKIo4das aHaimm3bl, OKI,
yJIBTPA3BYKOBOE MCCIICIOBAHUE CEP/IlIa U COCYJIOB, YTOOBI ONPEACIUTh CTCIIEHb
TSOKECTH 3a00JieBaHUS W BO3MOXKHBIE IPOTHMBOIOKA3aHUS K (U3UYCCKOU
AKTUBHOCTH.

Jdran 2 — HHTeHCHBHOe BoccraHoBJeHue: Ha »TtoM stane npoBoauTcs
JIeYEHWEe, HAIMPABJICHHOE HAa HOPMAJM3aIMI0 palbOThl CEPJIEUHO-COCYAUCTOM
CHUCTEMbI U CHUKEHUE BO3MOXHBIX PUCKOB.

[TaniueHTHl MPOXOAAT Kypc (PHU3MOTEpaNeBTUUECKUX MPOLELyp, JedeOHOU
GU3KYIBTYpPHl M MEIUIIMHCKOW peaOuiIuTalu. ODTOT STall MOXKET TaKkxke
BKJIFOYaTh MEIUKAMEHTO3HOE JICUCHHE [JI1 HOPMAJIM3ALUHU apTEpPUaTbHOTO
JABJICHUS, YPOBHS XOJECTEPHHA U caxapa B KPOBH.

Jran 3 — Ilogaep:xkuBaomas peaduauranus: I[locne crabunuzanuu
COCTOSIHUS TAallMeHTa M JOCTHXKEHHUS TEPBbIX MOJIOKHUTENbHBIX PEe3yJbTaTOB,
nporpamMma peaOuIuTallMid HamlpaBlieHa Ha JUIMUTEIbHOE MOJAECpPKAHUE €ro
3/I0pOBbS, BKJIIOYasi WHAUBUAYAIbHO MOJO0OpaHHbIE (PU3NYECKUE YIPAKHEHUS,
JUETOTEPAIINIO U TICUXOJOTMYECKYI0 nomollb. Ilanuentam mpenocTaBisitoTes
PEKOMEHJalluU 110 00pa3y KU3HU U MPOPUIAKTUKE PELUIUBOB.

3. CoBpeMeHHBbIE METO/IbI KaPAUO0 PeadWIUTANNH

COBpCMeHHaﬂ Kapauo pea6I/IHI/ITaHI/I${ BKJIFOYAeT B ceOs HMHHOBAIIMOHHBIC MCTOABI,
ITIO3BOJIAOMMUC 3HAYUTCIBHO ITOBBICHUTD 3(1)(1)GKTI/IBHOCTI> BOCCTAHOBJICHHUA W CHH3HUTDH
PHUCKH. K takum METOAAM OTHOCATCA.

HMu¢posas kapauo peadbuiuranus: B nocinenHue ropl akTUBHO Pa3BUBAIOTCS
OHJIAWH-TIIATGOPMBI 1 MOOMIJIBHBIE MPUIIOKEHUS U1l YAAIEHHOIO MOHUTOPUHTA
COCTOSIHUSI MallMeHTa. JTO MO3BOJISIET CIEAUTH 32 (PU3NYECKOM aKTHUBHOCTHIO,
YPOBHEM CTpecCa, COCTOSHHEM 3J0pPOBbS M KOPPEKTHPOBATH IPOTPAMMY
peabuInTaluy B pealbHOM BPEMEHHU.
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Kapano TpeHMpPOBKH ¢ HCHOJb30BAHMEM BHPTYAJbHOH PeabHOCTH:
TexHosoruu BUpTyasibHOU peanbHOCTH (VR) HauMHAIOT BHEAPATHCS B Kapauvo
peadWIUTaIii0, YTO TO3BOJSET CO3/aBaTh OE30MACHBIE M KOHTPOJHUPYEMbIC
YCJIOBHS JJIsl TPEHUPOBOK, BKIIIOYAs YIPAXKHEHUS HA YKPEIUIEHHUE CEPIIECHHO-
COCYAUCTON CHCTEMBI.

Ilepconanu3supoBaHHass Kapauo peaduiaurauus: BaxHbIM HampaBlICHUEM
SABJISIETCA  pa3pabOTKa  MEPCOHAIM3UPOBAHHBIX  MPOTPaMM  JICUEHUS U
BOCCTAHOBJICHMS, KOTOpbI€ YUMTHIBAIOT HHAMBUAYaJIbHbIE OCOOCHHOCTHU
NalueHTa, BKIoYas ero BO3pacT, M0J, CTeNEeHb 3a00JIeBaHUsI, HATMYUE JAPYTUX
XPOHUYECKUX 3a00JIEBaHUIN U YPOBEHb (PM3UUECKOU MOATOTOBKH.
MennkameHnTo3Hoe conpoBoskaenne: CoueraHue (pU3MYECKON aKTUBHOCTH C
MEJMKaMEHTO3HBIM JIEYEHUEM MO03BoJIAeT Oosee I(h(PEKTUBHO KOHTPOJIUPOBATH
YPOBEHb X0JIECTEPUHA, ApTEPUATBHOE JaBJICHUE U Ipyrue (HaKTOphl pUcKa.
IIcuxosornyeckass peadbmiauramusi: BaxHoW  cocTaBisIoOmedl  Kapauo
peabwimrtanuu  sABIsETCS paboTa C  TMCUXO3MOIMOHAIBHBIM — COCTOSTHHEM
namuenTta. TepaneBTUYECKUE METOJIbl, TAKME KAK KOTHUTHUBHO-TIOBEIACHYECKAS
Tepanusi ¥ METOJIbl PEJIAKCAllNK, IOMOTAal0T CHU3UTh YPOBEHb CTpecca, KOTOPBIU
MOYKET OKa3bIBaTh HEraTUBHOE BIIUSIHUE HA CEPACYHO-COCYAUCTYIO CUCTEMY.

4. CHU2KEeHHE PUCKOB U NPOPMIAKTHKA MOBTOPHBIX 3a00/1eBaHUI

OnHuM W3 TJIAaBHBIX ACMEKTOB KapJAWO pPeadMINTAIMU SBJISIETCS CHIKCHUE PHCKOB
MOBTOPHBIX 3a00JIeBaHUN. ITO JOCTUraeTcss MyTEM KOMIUIEKCHOTO TOAXO0/a,
BKJIIOUAIOIIIETO:

Kontpoas ¢gakTopoB pucka: BaxHO KOHTpOJIHMpOBaTH Takue (haKTOpHI, Kak
apTepuaibHas TUIIEPTEH3US, TUA0CT, TUCIUIHACMUS U O)KHUPEHHUE, C TIOMOIIBIO
MEIMKaMEHTO3HOTO JICUCHUS U U3MEHEHHs 00pasa KU3HH.

IIpaBuiabHOe mnUTaHMe: PekOMEHIAMU IO JHETOTEpallud  BKJIOYAIOT
YMEHBIIICHUE TOTPEOJICHUs] HACBHIIMICHHBIX JKUPOB U COJH, YyBEIWYCHUE
MOTPeOJICHUS KJIETYATKU U aHTUOKCHUIAHTOB, a TAaK)Ke€ KOHTPOJIb MacChl Tea.
ITocTOSAHHBIE MOHMTOPHUHI COCTOSIHUSI 30POBbsi: COBPEMEHHBIC METOIBI
MOHUTOPHHTA MO3BOJIIOT KOHTPOJIUPOBATH COCTOSIHUE NAMEHTA, IPEI0TBpaIas
pa3BUTHE OCIOXHEHHUU. Takue TEXHOJIOTHHM, KaK HOCHUMBIE YCTPOWCTBA MJIs
W3MEpPEHUsI apTEpUAIIBHOTO JaBJICHUS, YPOBHS caxapa B KpPOBU U IyJbCa,
MO3BOJISIFOT OTCIIEKUBATH COCTOSTHUE MAlMEHTA B PEAIbHOM BPEMEHH.
duznyeckas aKTUBHOCTH: PerymsprHas ¢usnyeckas aKTHBHOCTb ITOMOTaeT
YKPEIHUTh CEPAIIE U COCYIbI, YIYUIIUTL KpoBOoOOpaIieHue u ooMeH BeriecTs. [Ipu
ATOM BaXXHO, 4TOOBI (¢u3Mueckass Harpy3ka ObUla JO3UPOBAHHOW U
COOTBETCTBOBAJIa COCTOSIHUIO TTaIMCHTA.

5. IIpo0JieMbl ¥ BBI30BbI KAPAUO peaduauTAIUN

HecMoTps Ha mocTrKeHMSI B 00J1aCTH KapAUO PEaOMIIUTAIINN, CYIIIECTBYET PSJT POOIeM
¥ BbI30BOB. OJTHUM W3 OCHOBHBIX SIBJISIETCSI HU3KAash OCBEJOMJIEHHOCTh HACEJICHUS O
BOXKHOCTH peaOUIIUTALIMU TIOCII€ CePICUHBIX 3a00JICBaHUM.
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Takxe YacTo BO3HHMKAIOT HpO6JICMLI C AOCTYIIHOCTBIO BBICOKOKAYCCTBCHHBIX
pea6I/IJII/ITaHI/IOHHI>IX IIporpamm, OCOOCHHO B OT,Z[aJ'IéHHBIX pPEruoHax.

Emé oxgnoil cepré3Hoil mpoOaeMolt ABISIETCS HEAOCTAaTOUHAsT MOTUBAIIMS MAllMEHTOB,
KOTOpbIE, HECMOTpsI Ha TOKa3aHWsA K peaduIMTallii, HE BCErJa TOTOBBI CIIEIOBATH
OpeanucanusiM Bpade. DTo TpedyeT pa3pabOTKM HOBBIX METOJO0B MOTHBAIUH,
BKJIIOYAsl TMOJACPKKY CO CTOPOHBI OJM3KMX W HCIOJIb30BAaHUE COBPEMEHHBIX
TEXHOJIOTUM I KOHTPOJIS 32 COCTOSIHUEM MallMeHTA.

3akirouenue

Kapano peaOunuranus B COBPEMEHHOM JIOXE WIPaeT KIIOYEBYIO poOJib B
BOCCTAHOBJIEHUH 3/I0pPOBbsl MALMEHTOB IOCJIE€ 3a00JIEBaHUN CEPAECYHO-COCYAUCTON
cucteMbl. COBpEMEHHBIE NOJXO/bl, BKIIOUAOLIUE NEPCOHU(PUIMPOBAHHBIE METO/BI,
UCIOJb30BaHUE IU(PPOBBIX TEXHOJIOTMM M HMHHOBALlMOHHBIX METO/IOB JI€UEHUS,
3HAYUTENIbHO MOBBIIIAIOT 3P (HEKTUBHOCTh PEaOUIUTALIMUA U TIOMOTal0T CHU3UTh PUCKU
NOBTOPHBIX 3a0o0sieBaHUN. BaXHBIM acleKTOM SIBISETCS MHTErpalus Kapauo
peadwimTanud B OOILIYI0 MEAMIMHCKYIO MIPAKTUKY, UYTO TpeOdyeT KOMIUIEKCHOIO
MO/IX0/1a U TECHOTO B3aMMOJICUCTBHS Pa3HBIX CHEUATUCTOB, TAKMX KaK KapJIUOJIOTH,
(bu3HoTEPaNEBTHI, ICUXOJIOTH U JUETOJIOTH.

PeabunuTarimonsbie MporpaMMsbl JOJKHBI ObITh aJallTUPOBAHBI 110]] MHIUBUTYaIbHbBIE
OCOOEHHOCTH TMAallUeHTOB, YTO TMO3BOJIIET HE TOJIHKO BOCCTAHOBHUTH (HPU3MUECKOE
COCTOSIHHE, HO U 00€CIEeUUTh JOJTOBPEMEHHBIN d(PPEKT, MUHUMHU3UPYS BEPOATHOCTH
peluIMBOB 3a00I€BaHUIM.

Texnonoruu, Takue Kak IUpoBas KapAuO peadWIATANNS, OHIAWH-MOHHTOPHHT
COCTOSIHHS TAIlUEHTAa W WCIIOJb30BAaHWE BHUPTYAIbHOW pPEaTbHOCTH, TIO3BOJISIOT
obOecrieunBaTh 0o0Jieeé TOYHOE M CBOEBPEMEHHOE YIMpaBleHHE pPeadHINTAIMOHHBIM
MPOIIECCOM, UTO JeaeT ero 6onee 3 (PEeKTUBHBIM.

IIcuxosornueckas NoAepKKa, aKTUBHOE y4acTHE MMAIMEHTA B CBOEM BOCCTAHOBIICHUN
Y MOTHUBAIUS K U3MEHEHHUIO 00pa3a KHU3HU TaKKe UTPAIOT BaXKHYIO POJIb B YCIIEUTHOCTH
Kapauo peadbunuranuu. Ha doHe BCE yBenMuMBarOmMXcsi TEMIIOB PAaCpOCTPAHEHUs
CEPIIEYHO-COCYIUCTHIX 3a00JIeBaHUI HEOOXOAUMOCTh B PA3BUTHH U PACIPOCTPAHEHUU
JOCTYIHBIX U 3PPEKTUBHBIX KapAUO peabUIUTAIIMOHHBIX IPOTPaMM CTaHOBUTCS OoJiee
aKTyaJIbHOM, 4TO TpeOyeT YCWIMI KaK CO CTOPOHBI MEAUIIMHCKUX YUPEKIICHUM, TaK U
CO CTOPOHBI OOIIECTBA B IICIIOM.

Takum oOpa3oMm, Kkapauo peaOwiaMTalus SBISETCS BaXXHBIM  KOMIIOHEHTOM
Npo(UIAKTUKY U JICYCHUS CEePACUHO-COCYIUCTBIX 3a00JI€BaHUI, KOTOPHIN MO3BOJISET
3HAYUTETHHO YIYUYIIUTh Ka4e€CTBO )KU3HU MAlMEHTOB, MTOBBICUTH X (DYHKITMOHATEHYIO
CIIOCOOHOCTh M CHU3WUTh PUCKH TOBTOPHBIX 3abojeBaHuid. Pa3BuTuve UM BHeApeHUE
HOBBIX TEXHOJIOTHM, a TAKXKE YCHWJICHHNE BHUMAHUS K 3TOMY HAlPaBJIECHUIO MEIUIIUHBI,
ABJISIFOTCS. HEOOXOJMMBIMU IIaramMu Juisi oOecnedeHusl 370pOBbsS M OJIAronoiayyus
ITAlIMEHTOB.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

YIIK-520.2

PATAUOTEJIECKOII MEERKAT YBUJEJ ®OH 'PABUTALIMOHHBIX
BOJIH BO BCEJIEHHOU

Amnapeii IlerpoB

KaHauIaT (GU3UKO-MaTEMATHICCKUX HAYK, CTAPIINI HAYYHBIN COTPYIHUK
ActpoHomuueckoro nacruryra PAH.

AHHOTAIIUA:

Hogeitmme nabmronenus ¢ nomoipbio paauoreneckona MeerKAT B FOxHoit Adpuke
MO3BOJWIIM 3aUKCUPOBATh CBUJETEIBCTBA CYIIECTBOBAaHUSA (hOHA TPaBUTALMOHHBIX
BOJIH B Hamed BceneHHOW. DTO OTKpBITHE MOATBEPKIaeT MojeTu (pOpMUPOBAHUS
KPYITHOMACIITAOHBIX CTPYKTYP U IBOJIIOIMU YEPHBIX IbIp. B cTaThe paccMaTpuBaroTCs
MEXaHU3Mbl BO3HUKHOBEHHUSI TPABUTALIMOHHBIX BOJIH, POJIb MYJIbCAPHBIX TAHMUHTOBBIX
MacCHUBOB B UX OOHapyX€HUH, a TAKXKE MEPCIEKTUBbI Ucnob3oBaHus MeerKAT mis
JATbHEUIINX UCCIEAOBAHUN KOCMOJIOTHYECKHUX MPOLECCOB.
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1. BBegenue

['paBUTAIIOHHBIE BOJIHBI MPECTABISIOT CO00M PSOL B MPOCTPAHCTBEHHO-BPEMEHHOM
KOHTUHYYME€, BO3HHMKAIOIIYIO0 IPU YCKOPEHHOM JBHUXXEHUHM MACCHUBHBIX OOBEKTOB.
HaGnroneHnust 3a HUMU TO3BOJIAIOT TMOJMYYUTh YHUKAJIbHBIE CBEICHHUS O IIpoliecce
CJIMSTHUSL YEPHBIX JIBIP U HEUTPOHHBIX 3BE3I, a TAKXKE O KPYIMHOMACIITAOHOU CTPYKTYpe
Bcenennoii. BriepBblie rpaBUTaIIMIOHHBIE BOJIHBI ObLIN 3a()UKCUPOBaHBI 0OCcepBaTOpUe
LIGO B 2015 rony, 0JJHaKO ¢ TeX MOP YUYEHbIE CTPEMIIIUCH OOHAPYKUThH HE OTJEIbHBIC
coObITHS, a ()OH TPaBUTAIMOHHBIX BOJH — CYMMApHOE H3JIIyYEHHE OT MHOXKECTBa
HMCTOYHUKOB.

2. Pagnoresneckon MeerKAT u ero pojib B HA0JII0IeHUSIX

MeerKAT — sTo panuoTeneckorn, pacnonoxkeHHbiii B FOxHoit Adpuke, sBistomuics
OJIHUM U3 CaMbIX YyBCTBUTEIBHBIX paiuouHTEephepoMeTpoB B Mupe. OH cocTouT u3 64

aHTEHH U CIOCOOEH Ha0/I0/1aTh KOCMUYECKHE 00beKThl Ha yacTorax oT 580 MI'n no
14,5 Tw.

B pamkax npoekta NANOGrav (North American Nanohertz Observatory for
Gravitational Waves) MeerKAT yuacTtByeT B rio0albHOM CETH paJdOTEIECKOIIOB,
MCIOJIBb3YIOUINX METOJ TalMUHIa MyJbcapoB. TaMUHT MyJIbCAPOB — 3TO U3MEPEHUE
BPEMEHM MPUXOJa CUTHAIOB OT MWUIMCEKYHJHBIX IyJIbCapOB, YPE3BBIYANHO TOUHBIX
KOCMHUYECKMX 4acoB. OTKJIOHEHHUS B 3THUX CHTHajdax MOTYT CBUJETEIbCTBOBATH O
MPOXOXKACHUN TPABUTAIIMOHHBIX BOJH.

3. OrkpbiTHE (OHA TPABUTALMOHHBIX BOJIH

B xone nabmonenuit MeerKAT 3aduxcupoBasl KpolieyHble U3MEHEHUS BO BPEMEHU
MPUX0/Ia CUTHAJIOB OT MYyJIbCAPOB, KOTOPbIE COOTBETCTBYIOT MPEACKA3aHHBIM MOJIEIISM
IPaBUTAIIMIOHHOTO BOJHOBOTO (POHA. ITO M3TyUEHUE MPECTABISAET COOO0M 0CTATOYHOE
BO3/ICIICTBHE MHOKECTBA CIUSHUN CBEPXMACCUBHBIX YEPHBIX JIBIP, IPOUCXOAUBIINX HA
MPOTSHKEHUHA MUJUTUAPIOB JIET.

Hanubsie MeerKAT cBUAETENBCTBYIOT O TOM, YTO (DOH TPABUTALIMOHHBIX BOJIH MOKHO
OOBACHUTHh KaK pe3yJbTaT MHOXKECTBA CIUSHUN TaJlaKTHK, B LIEHTPAaX KOTOPBIX
HaXOJATCS CBEPXMACCUBHBIC YEPHBIE JIBIPBHI.

4. KocmoJiornyeckue nocjaeACTBUsl OTKPbITHS

O6HapyxeHue (hoHa rpaBUTAIIMOHHBIX BOJH OTKPHIBAET HOBOE OKHO B HCCIICIOBAHUE
paHHeil BceneHHO#l. DTH BOJHBI MOTYT coiepXaTh HHGPOPMAIMIO O MpoIeccax,
MPOUCXOJIUBIIMX BCKOpe Tocie bonbimoro Bi3peiBa, BKiIO4as WHQISIIUOHHBIC
MPOLIECCHI U TIEPBUYHBIE YEPHBIE JIBIPHI.

Kpome Toro, panpHeimme HAOMIOASHUS IIO3BOJISAT IMPOBEPHUTH THIIOTE3BI O
B3aMMOJICMICTBUM TEMHOW MATEPUU U DHEPIrMU C TPABUTALIMEW HA KOCMOJIOTMYECKHUX
macurradax.
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5. IlepcneKTUBBI JaIbHEHIIUX UCCICA0BAHUI

MeerKAT npomomKuT Wrpath KIOYEBYIO POJb B TIOOATBHBIX MPOTPAMMax IO
WCCJICIOBAHUIO TPABUTAITMOHHBIX BONH. C 3aBEpIICHHEM CTPOUTEIHCTBA IMPOCKTA
Square Kilometre Array (SKA) 4yBCTBUTENBHOCTD pPaAMOUHTEPHEPOMETPOB BO3PACTET
B JICCATKM pa3, 4TO MO3BOJIUT JETAIbHO HM3y4WUTh (DOH TPaBUTAIMOHHBIX BOJH W,
BO3MOKHO, OOHAPYKUTh HOBBIE THUIBI HCTOYHUKOB, TAKHE KaK KOCMHUYECKHUE CTPYHBI
WJIM OCTATKH MEPBUYHBIX TPABUTAIMOHHBIX BOJIH.

6. 3akiaouenue

O6HapyxeHue (hoHa rpaBUTAIIMOHHBIX BOJIH ¢ MOMOIIBI0 paauoreneckona MeerKAT
SIBJISICTCS] BAYKHBIM IIIaIOM B MCCJICIOBAHUH KOCMOCA U IMTOATBEPKICHUEM TIPeICKa3aHuH
o0IIe TEOpUH OTHOCUTEIBHOCTH. OTO OTKPBITHE IIOMOTAeT IOHSATH SBOJIIOIUIO
BceneHHON M pacKpbhIBaeT HOBBIC TIEPCIICKTUBBI IS U3YUCHUS TPABUTAIIMKM HA CaMBIX
0O0JIBIIMX MacIiITadax.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

YJIK-75.05

CYJITAHBI MUPA B ’KUBOIIMCHU: OBPA3bI U CUMBOJIbI

HIapanat MaxmyaoBa
CryaenTtka 3-ro kypca kadeaps "Kuonucs" pakynbrera "M300pasutenbHoe
HCKYCCTBO"

B cBoeli kuure «IlecHs mupa, mecHs apyx0sl u OparctBa» Harmonanenbiit Jlugep
TypkMeHckoro Hapoja I'ypOanrynsl bepasimyxamenos noguepkuBaet: « TypkMeHCKUI
HapoJ caM HCTOpUEH HaydyeH yBa)kaTb HAIlMOHAJIBHOE €IUHCTBO U J1I0OPOCOCEACKHE
OTHOIICHHUS, a TaKXXE MHUPOIIOOMBBIE U JPYKECKUE CBA3H C JAPYTUMH HapOJaMm»
[1, c. 47]. Hamm npeaku ObUTM CTOPOHHUKAMU MUPA U COTJIACHUs KaK B 3aIMTE POJIMHBI,
TaK U B COXPaHEHNH CIIOKOMCTBHUS B CTpaHe. TONBKO B CIIy4ae OTKa3a APYrou CTOPOHBI
OT MUPHBIX HHUIIMATUB OHU ObUIH BBIHYKJIEHBI BCTYIIATh B OO /1J11 CaMOOOOPOHBL. DTH
COOBITHSl OTpaXalOT HUCTOpPUYECKHE (aKThl, CBSI3aHHbIE C CyIb0aMu CYJITaHOB,
IIPAaBUBIIUX B PA3HbIC UCTOPUYECKUE IIEPUOIBI.

A.Muhammedow. Bizin giiyjiimiz agzybirlikde. 1996

TypkMmeHCcKHe XYT0KHHKH, U300paxkas pa3iuvHbleé UCTOPUUYECKHUE COOBITUS B CBOUX
IIPOU3BEACHUAX, TOCTOMHO OTHAIN MECTO CTOPOHHMKAM MHUpa B CBOEM TBOpUYeCTBE. B
HE3aBUCHMOM H IIOCTOSSHHO HEUTpaJIbHOM TypKMEHHCTaHE OJHOW W3 IJIaBHBIX 3aJa4
XYIOKHUKOB SIBJIIETCSI CO3JaHME OOpa30B BEJIMKHUX JMYHOCTEW B M300pa3uUTEIbHOM
uckycctse. COBpEMEHHBIE XYI0KHUKH, CIEAYS] HALIMOHAJIBHBIM TPAIULUAM U IPEBHEN
HMCTOPUM HAILEro HapoJa, CTPEMATCA PEaJnu30BbIBATh ITIOMCKU B PA3JIMYHBIX TEXHUKAX
M300pa3uTEIHLHOrO UCKYCCTBA.

B nepuox He3aBUCHMMOCTH TBOPYECKMM MHP MacTepa KUBOIHUCH AJjuiamypara
Myxammenosa pacmupsiercs. OH SIBISETCS MaCTEPOM, KOTOPBIM YMEET BBIPAKATH CBOU
MBICJIM Ha SI3BbIKE KUBOIIHMCH.
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OpHoit W3 OCOOEGHHOCTEH €ro TBOpPYECTBA SBIAETCS CIOCOOHOCTbh BBIPAXKATh
HUCTOPUYECKHUE COOBITUS C MCIIOIH30BAHUEM OTPEICTICHHON KOMIIO3UITUN M OOJIBIIIOTO
Macitaba MoHyMeHTabHOCTH. Ero mpounssenenne «C nerbmu Ory3xana — Hala cuia
B eIuHCTBE» (1996) OTHOCUTCS K MCTOPUUECKOMY M 3MHYECKOMY kaHpam. [[Bera B
MPOU3BEICHNN TMPOOYXKIAAIOT HAIMOHAIBHBIE OCOOEHHOCTH, cO37aBas SIPKYH U
rapMoHHYHYyI0 atmocdepy. Orys3-xaH, coOupas CBOMX CHIHOBEH, JAE€T UM COBETHI,
KOTOPBIE JOJKHBI YKPEIIUTh UX CUJIbI. B 1IeHTpe Komno3uiiuu Haxoautes caM Ory3-xaH,
a ¢ IByX CTOPOH — €ro JeTu. B 3ajHeM 1uiane u300pa’keHbl BCAIHUKH, OBl I0PT U
BEJIMYECTBEHHBIE TOPbl. ITO MOMEHT, Korjga Ory3-XaH MpU3bIBAET CBOMX CHIHOBEU U
JIA€T UM HACTaBIICHUS MEpe/l BaXKHBIM MOX0J0M. Ero mpusbiB K €JMHCTBY 10 CUX TOP
OCTaETCsl aKTyaJIbHBIM.

C.Amangeldiyew. Bayram han. 1997

B TypxkMeHCKo#l ucTopun OONBIIYIO POJib ChIrPaJl BEJIUKUHN MTPABUTENb, MUHUCTP, TO3T
1 1oJIKoBoie1l balipam-XaH, ube UMsI OCTaBHUIIO TIyOOKHUH CJie/1 B TpolBeTaHNM Bennkoi
MOHTrOJIbCKON UMIIEPHUH.

Ero 06pa3 MHOTOKpaTHO M300pa)kaau TYPKMEHCKUE XYJT0KHUKH U CKYJIbITOPBI. Cpeau
HUX B TIEPBbIC IOJIbl HE3ABUCUMOCTHU TJIyOOKOE M3YyUEHHE U BOILIOIIEHHE 00pa3a 3TOro
BEJIMKOTO 4YeJIOBEKa B CBOEil paboTe mpojenan xynoxxHuk Yapsl AmanrenaueB. Ero
noptpeT baiipam-xana (1997) packpsiBaeT oOpa3 Myaporo mpaBUTENS.

B nepuoa He3aBUCHUMOCTH TBOPYECTBO XyAO0KHHUKA Yapbsl AMaHrenueBa, CO3/1aBIIETrO
oOpa3 baiipam xaHa, mpoj0JKaeT MpUBJIEKaTh BHUMaHNWE UCKYCCTBOBEIOB, TAKUX KaK
I'yp6anmxeman Kypaesa. [To maenuto KypaeBoi, Xy10:KHUKY yIallOCh CO3/IaTh SIPKOE
nzobpaxkenne baiipam xana Giarogapsi BHUMaHHIO K ICTAJISIM U pa3HOOOPA3UIO CTUIICH.
3HauuTeIRHOE BIMSHHE Ha co3gaHue oOpasza balipam XxaHa oka3amd paOOThI
nHauickoro yueHoro Pam Kumopa [lannn. M3yuuB ero matepuainsl, Xy10KHUK CO31a€T
o0pa3 CHJIBHOTO W MYAPOrO YEJIOBEKA C KpPENKUM 3J0pOBbEM, OJaropojHoi
BHEIIHOCTBHIO M JOCTOMHOM OocaHkou. UepThl nuna baiipaM xaHa, BKIIIOYasi TEMHYIO
Ooopony, MpUAAIOT €ro o0pa3y MSITKOCTb M CIIOKOMCTBHE, a B TIJja3ax YHUTAaeTCs
HaOIIOAATEIbHOCTD U )KMBOM HHTEPEC K KPacoTe MUpa.
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XyJIO)KHUK MACTEPCKH TMEpEeAaeT 3T YepTbl B TMOPTPETE, HCIOIB3YS SpKUE U
FapMOHHMYHBIE 1[BETA, TAKHE KaK KPACHBIM, MKEJTbIA, 3€JICHBIM W CUHHM, YTO
MOTYEPKUBAET TE€POU3M U BBIJAIONIMECS KAaueCTBA EPCOHAXKA.

Taxxe, B cBoem TBOpuecTBe Yapbl AMaHrenaueB yAeisieT OOJIbIIOE BHUMaHUE
ucTopuueckuM MoMeHTtam. B ero mnpoumsBenenun «Tpu rocymapctBay (1998)
n300pakeHsl baiipaM xaH, MOHTOJIbCKUHM UMIIepaTop XyMaloH u max Taxmact, u poJib
baiipam xaHa kak [OWIUIOMara W BOECHAYAJIbHUKA SPKO IPOCICKHUBAETCA B 3TOM
npousBeAeHunu. OH ChITpaj KIKOYEBYIO POJb B BO3BpalleHWH XyMalOHa Ha TPOH,
OpraHM30BaB MOMONIb I1axa Taxmacma. OTO MPOU3BEACHUE NTOKa3bIBaeT baiipam xaHa
KaK BEJIMKOTO CTpaTera, KOTOPBIM YKPEIUIsl IUCHUIUIMHY B apMHUM W IMPUHUMAI
BAKHEHNIINE PEIICHUS ISl IPOLBETAHUS CBOETO FOCY1apCTBA.

Hakonen, Mmactep >xuBonrcu babarensapr OBranoB coznan o0pa3 cyarana Torpyn 6es,
OJIHOTO M3 CaMbIX CIPABEIJIMBBIX M MYJIPbIX MPABUTEIEH TYpPKMEHCKOM HCTOPHUH, B
cBoeit kaptuHe «Torpyn 6er, TOpKECTBEHHbIN NpueM TypkMeH B barmgaae» (2004). B
ATOM MPOU3BEJICHUN XYAOKHUK C OOJBIION AeTanu3anueil nzodpaxaer Torpyn Oes,
CUJSIIET0 Ha 0eoM KOHE, OKPY>KEHHOT'O TOPJAOCThIO U BOCXHUIIICHHMEM HapoJia U €ro
MO JaHHBIX.

B npowusBenenun, nepeeeHHOM AMaHMbIpaT A3rynsieBeiM, «VIcTopus nuHacTan
CenbmxykoBy (1o Bepcuu SImanenauna Mcnuxanu) oTMedaercs, 4To «cyaTad TorpyJ-
Oex, npubbiB B bargan, ocTaHOBMIICS Y BETMYECTBEHHON M BEJIMKOJICITHOM MIJIOTHHBI,
pacnosoxeHHol Ha 6epery peku Turp. Ero apmun Obu1o He10CTaTOYHO MecTa, U Hebeca
Cpakaluch ¢ ero 3HameHamm» [5, 13 c.]. XynoxHuk nzodpaxaer Torpyna B BOEHHOM
ollexne, ¢ ero apmued, Bxoasauie B barman. MecTHble Hapoabl, U300paKEHHBIE B
TPAJAUIIMOHHBIX KOCTIOMAax, YETKO MEepeAar0T YHHKAJIbHOCTh KaXJAOro MepCcoHaXka.
entpanbHoii ¢durypoit kapTuHBI sBisieTcs caM Torpyn-Oek. Ha 3amHeM maHe
M300pakeHbl OOJIbIIIKE TPYIIIbI JIFOICH U BUJ HA BEJIMUYECTBEHHYIO KpernocTh. ['apMonus
I[BETOB U CBETOTEHEBBIE AP (HEKThI MPUAAIOT MPOU3BEACHHUIO PEATUCTUYHBINA OTTEHOK.
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TypkMeHCKUI XYyHOXKHUK Pemkenmyxammer bepameB B CBOEM IPOM3BEICHUU
«Ixamaenmua MenrOypa» (2004) cosmaer o00pa3 HMCTOPUYECKOTO  JIEATEIS
JxanaennvHa, CTPEMHBILIETOCS K MHMPY M CIIOKOMHOW JXKM3HHM JJISI CBOETO HApoaa.
Jl>xanaenuH ObLT OTHUM M3 T€X, KTO aKTUBHO MPOTHUBOCTOSI MOHTOJIbCKMM Haberam.
Ilocne paspymenus ['ypramxa monronamu B 1220 roay, lxamaennaus, mo ciyxam,
MOKHUAasi TOpoJ, CTONKHYyNca ¢ apmueil Yunrucxana. OH BeTynui B 0ol ¢ apmueit
MOHTO0JIOB, coctosimeid u3 700 BcagnukoB, W mobemwi. B cBoeM mnpousBeneHuu
XYIOKHUK n300paxaet JlkanaeaiuHa B BOGHHOUN (opme, BOOPYKEHHOTO U C OPYKUEM
B pykax. Ero repousm M pemMTEIbHOCTh BBIPAKEHBI B CYPOBOM BBIPa)XKCHUM JIALIA, A
TaK)Ke B KOMIIO3UIINH, IJie OypHOE HEOO U TeMHAasl aTMOC(epa MOJUEPKUBAIOT BaXKHOCTh
COOBITHSI.

Xynoxuuk HMmanrynsl MmanryinseB B cBoeM npousBeneHnn «Menuk-max» (2010)
n300paxkaer cynaraHa Menuk-maxa, OJHOIO M3 CaMbIX BEJIHMKUX IMpaBUTENEH
Cenpxykckod TypKMEHUH, KOTOPBIA OTJIMYAJICS CIPABEIIUBOCTBIO, MYKECTBOM U
TaNbHOBUAHOCTBIO. OH OBUI M3BECTEH CBOEH pPEIMMOCTBIO B OOpb0Oe C Bparamu u
CO3JJaHHEM MOTYIIECTBEHHOI'O TOCYAAapPCTBA. XyI0KHHUK IIEPENAET BEINIUE U MyAPOCTh
Menuk-maxa uepe3 00pa3 BIaCTHOTO U MYJIPOTO MPABUTEISI, KOTOPBIN TOKOPSET BParoB
Y IIPUBOJUT CBOKO CTPaHy K IPOLBETaHHUIO |5, 69 c.].

Hcnons3ys Takue ucropuueckue gaHubie, I. MmanrynsieB onucbiBaeT 00pa3 BEIUKOTO
XaHa, KOTOPbIA CUJIUT HAa CBOEM 0OEBOM KOHE. XYyJI0KHUK M300pakaeT ITMHAMHYHYIO
4acTh KOMITO3HUIIMM B JIBYX IUIaHAaX: B OCHOBHOM — 4Y€pe3 BCaJHUKA Ha JIOWIAJH, A B
3alHEM IUJAaHE — C IIOMOULIBI0 IOHOLIEH, JAIOIMX OTABIX CBOMM KOHsAM. B
IIPOM3BEACHUN, BBIIIOJHEHHOM B SPKUX IBETAX, OJCSIHUS CYyJNTaHA MEHSIOTCS B
3aBUCHUMOCTH OT KX IBeTa. XYIOXHHUK C IOMOIIBK) KpPAacCHOTO IIBETa HAa KOHE
M300pakaeT MOTYIIECTBEHHOIO CyJITaHa, & CHHUM LIBETOM Ha €ro MAaHTHH — MYIpPOro
Y MUPOJIFOOMBOTO MPaBUTES.

HNuriomatus cynrana CaHmpkapa B OCHOBHOM Obljla OpUEHTHPOBaHA HA MUP. DTO SICHO
MOKa3aHo B MPOU3BEACHUH XyA0KHUKA AHHanypasl MeipananueBa «Cynran Canxap»
(2011). Mupontobue cTajo OCHOBHBIM TPUHLMIIOM BHEIIHEH MOJUTUKU CyJTaHa
Canmxapa (1118-1157), a Takke BaKHBIM 0a30BBIM MPUHITUTIOM BHEIIHEH MOJIUTUKH U
nurioMatun Benvkoit CenbKyKCKOW UMITEPUH.

XyI0KHUK JOTOTHIET 00pa3 cyiTaHa, u300paxkasi €ro B TOP)KECTBEHHOM MOPTPETE, T1Ie
BBIPQKEHUE €ro JIMIA CIYXUT CBUAECTEIBCTBOM CIPABEMJIMBOCTH €r0 IPaBIICHHUS.
Cynran Ha KapTHHE H300pakeH B JABOpIE, a B (OHE IMOKa3aH BUJ TOpoOJia C €ro
BEJIMKOJICITHON apXUTEKTYPOM, UTO SBISETCS MPUMEPOM MPOLBETAOIIETO FOCY1apCTBa
TOT'0 BPEMEHHU.

B wuctopum TypKMEHCKOTO Hapoja CpeAu TEePOMYECKUX W CIIABHBIX JIMYHOCTEH,
OCTaBUBIIMX 3HAYUTENIBHBIM CJEJl, B XYJO0XECTBEHHBIX oOpazax oToOpa)kaercs
CBALICHHOE 4YyBCTBO maTpuoTu3mMa. OAHONW M3 OCHOBHBIX 3a7ad TYPKMEHCKOTO
M300pa3UTEIHLHOTO MCKYCCTBA SBIIETCS CO3JaHUE SIPKUX MaMATHHUKOB BCEM TE€M, KTO
OTJ1aJl CBOIO KM3Hb 32 POJAMHY U 3€MJTI0, YTOOBI OyAYyLIME TOKOJICHUS KUK B MUDE.
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Introduction

Turpentine oil is a volatile essential oil derived primarily from the distillation of resin
obtained from pine trees. This oil has been used for centuries in medicinal applications,
as a solvent, and in the production of varnishes and paints. The technology of obtaining
turpentine oil has evolved significantly, employing various methods to ensure high
yields and purity. The increasing demand for natural products in industries such as
pharmaceuticals, cosmetics, and perfumery has further driven advancements in
extraction techniques. This article explores the raw materials, extraction methods,
equipment, and diverse applications of turpentine oil, highlighting the significance of
sustainable practices in this process.

Raw Materials

The primary source of turpentine oil is the resin collected from pine species such as
Pinus sylvestris, Pinus palustris, and Pinus elliottii. The resin is harvested by tapping the
trees, which involves cutting the bark to stimulate resin flow. This method has been
refined over centuries to minimize damage to the trees while maximizing resin yield.
The quality of turpentine oil depends on factors such as the species of pine, geographic
location, and environmental conditions. In some regions, plantation-grown pine trees
are specifically cultivated for resin production, ensuring a steady and sustainable supply
of raw materials.

Methods of Extraction
1. Steam Distillation

Steam distillation is the most common method for extracting turpentine oil. In this
process, steam is passed through the resin, causing the volatile components to
evaporate.
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The vapors are then condensed, resulting in a mixture of turpentine oil and water,
which can be separated by decantation. This method is preferred for its ability to
produce high-quality oil with minimal degradation of the active components.
Modern steam distillation units are designed to operate efficiently, reducing
energy consumption and maximizing yield.

Destructive Distillation

This method involves heating pine wood in the absence of air. The resin present
in the wood breaks down, producing turpentine oil, charcoal, and other by-
products.

Though less common, destructive distillation is still used in some industrial
processes, particularly where large quantities of pine wood are available as a by-
product of forestry operations. Advances in pyrolysis technology have improved
the efficiency of destructive distillation, enabling better control over the quality
and composition of the resulting turpentine oil.

Solvent Extraction

Solvent extraction uses organic solvents to dissolve the resin, separating
turpentine oil from other components. This method is advantageous for extracting
oil from residual resin or low-yield raw materials. It allows for the recovery of
turpentine oil from sources that would otherwise be discarded, contributing to
waste reduction and resource optimization. Recent developments in green
chemistry have led to the use of environmentally friendly solvents, further
enhancing the sustainability of this method.

Equipment

Steam Distillation Units — Consist of steam generators, condensers, and
separators. Modern units incorporate automated controls and sensors to optimize
temperature and pressure, ensuring consistent product quality.

Distillation Columns — For separating different fractions of turpentine oil.
Fractional distillation enables the isolation of specific components, expanding the
range of applications for turpentine oil.

Storage Tanks — To store the final product under appropriate conditions to
prevent oxidation. Stainless steel or glass-lined tanks are commonly used to
maintain the purity and stability of the oil.

Resin Harvesting Tools — Specialized tools are used to tap pine trees and collect
resin without causing excessive damage. Innovations in resin collection
techniques have improved yield and minimized environmental impact.
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Applications
Turpentine oil is widely used in:

. Pharmaceuticals — As an ingredient in liniments, ointments, and inhalants. Its
anti-inflammatory and antiseptic properties make it valuable in treating
respiratory and musculoskeletal conditions.

. Paint and Coatings Industry — As a solvent for paints, varnishes, and lacquers.
Turpentine oil enhances the viscosity and drying properties of coatings,
contributing to the production of high-performance finishes.

« Aromatherapy and Perfumes — Due to its distinct pine scent. Turpentine oil is
a key component in the formulation of fragrances and essential oils used in
aromatherapy for its calming and refreshing effects.

« Chemical Industry — As a raw material for the synthesis of camphor, synthetic
pine oil, and other chemical compounds. Turpentine oil serves as a precursor for
numerous industrial chemicals, supporting the production of adhesives, rubber,
and cleaning agents.

« Agriculture — In pest control formulations and as a natural herbicide. Turpentine
oil's bioactive properties make it an effective and environmentally friendly
alternative to synthetic pesticides.

Environmental Considerations

Sustainability is a crucial aspect of turpentine oil production. Overharvesting of pine
trees can lead to deforestation and habitat loss. Therefore, responsible resin harvesting
practices, reforestation initiatives, and the development of plantation-grown pine are
essential to maintaining ecological balance. Additionally, advancements in extraction
technology aim to reduce energy consumption and minimize emissions, contributing to
the overall sustainability of the industry.
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Conclusion

The technology for obtaining turpentine oil continues to advance, with new techniques
enhancing yield and purity. Turpentine oil remains a valuable product with diverse
applications across industries, reinforcing the importance of sustainable practices in
resin harvesting and distillation processes. As demand for natural and eco-friendly
products grows, the turpentine oil industry is poised to expand, offering opportunities
for innovation and economic growth.

References

1.

10.

Lai, E. I., & Pyle, D. L. (2019). Extraction of Essential Oils from Pine Resin: Methods and
Applications. Journal of Industrial Chemistry, 45(3), 245-258.

Smith, J. R. (2021). Advances in Turpentine Distillation Technology. Industrial Processing
Review, 12(5), 87-102.

Gonzalez, P., & Martinez, L. (2020). Sustainable Resin Harvesting for Turpentine
Production. Forest Products Journal, 70(4), 301-315.

Johnson, T. K. (2018). Chemical Composition and Properties of Turpentine Qil. Chemical
Engineering Reports, 56(2), 112-125.

Zhang, W., & Lin, C. (2022). Industrial Utilization of Pine Resin: A Review on Turpentine
Production and Applications. International Journal of Forestry and Wood Science, 33(6),
419-433.

Miller, H. D. (2017). Distillation Techniques in the Production of High-Quality Turpentine
Oil. Journal of Natural Product Processing, 49(1), 53-69.

European Turpentine Association (ETA). (2020). Standards and Best Practices in
Turpentine Oil Manufacturing. ETA Technical Reports, 7, 1-45.

Brown, C. F. (2016). Historical and Modern Methods of Turpentine Production from Pine
Trees. Wood Processing and Resin Technology, 29(3), 189-203.

U.S. Forest Service. (2023). Resin Tapping and Turpentine Oil Production Guidelines.
Forestry Technical Bulletin, 101, 1-30.

Wang, Y., & Chen, R. (2021). Environmental Impact of Turpentine Oil Extraction and
Processing. Journal of Environmental Science and Technology, 64(8), 531-545.

-154 -



/ﬁlﬁi‘é‘h

N7 HAYKA 1 MUPOBO33PEHUE

Y]IK-616

@ HAYYHBIA )KYPHAJI

UHI'MBUTOP BCL-2 YJAYUYHIINJI KAYECTBO U ®YHKIIUU
CAR-T-KVIETOK B IPOBUPKE

OJabra Bacuanena

KaHIUIAT OMOJIOTHYECKUX HAYK, JOICHT Kadeapbl MONEKyIIpHO# Ouosoruu, [lepBoiii
MOCKOBCKHI TOCYAapPCTBEHHBIA METUIIMHCKUI YyHUBepcuTeT nMeHu Y. M. CeueHoBa.

AHHOTALMSA:

HoBoe wuccnenoBanue mokaszaigo, 4yTo HHruOupoBanue Oenka Bcl-2 mnoBelmaer
KU3HECTIOCOOHOCTh U IUTOTOKCUYECKYI0 aKTUBHOCTh CAR-T-kileTOK B yCIOBHAX in
vitro. Yruerenue mytu amonrto3a Bcl-2 mo3Bosuio yBenWuuTh MNposMQepanuio u
BbDKHBaeMOCTh CAR-T-KJ€TOK, 4TO MOXET MOBBICUTH IP(HEKTUBHOCTH KIETOUHOM
Tepanuu OHKOJIOTMYECKHX 3aboJjieBaHuM. B craThe paccMaTpuBarOTCS MEXaHU3MBbI
nerctBusi mHruouTopa Bcel-2, pe3ynbraThl SKCIEPUMEHTOB Ha KJIETOYHBIX JIMHUSAX U
MIEPCIIEKTUBbBI IPUMEHEHUS JAHHOTO MOX0/1a B KIIMHUYECKOUN MPAKTHUKE.

1. BBeaenue

Texnonoruss CAR-T-kjaeTouHOM Tepanuu MpeACTaBiIseT cOOOM OauH U3 Haubosee
MEPCIIEKTUBHBIX METOJOB JICUCHUsI 3JI0KAaYE€CTBEHHBIX HOBOOOpa3oBaHuil. OmHAKO
OHOM W3 KJIIOYEBBIX TMPOOJEM JaHHOM METOJIUKHU SIBJISIETCS OTpaHUYCHHAs
MPOJOJIKUTEILHOCTD KU3HU U PyHKIMOHATBHOCTh CAR-T-KII€TOK MOCe BBEICHUS B
OpraHu3M MalueHTa. ANonTo3, BhI3BAHHBIA aKTUBAIMEH MPOANONTOTUYECKOro Oerka
Bcl-2, sBnsieTcst oiHOM U3 TTIaBHBIX MPUYUH CHIOKEHUS 3P PEKTUBHOCTH TEPAITUH.

2. Pouib Oesika Bel-2 B peryJssinum anonro3a

Bcl-2 — 510 aHTHAmonTOTHYECKUI OENOK, UTPAIONIMK BAXKHYIO POJIb B PETYJISIUAN
MporpaMMuUpyeMoM  KJIeToyHo cMmepTd. Ero rumepaktuBaius crnocoOCTByeT
BBDKMBAHUIO OMYXOJIEBBIX KIIETOK, TOT/Ia KaKk MHrHOMpoBaHue Bcl-2 MoxeT ycuiuthb
arorTo3 PakoOBBIX KJIETOK U MOBBICUTH 3PPEKTUBHOCTH UMMYHHOIO oTBeTa. O/HAKO B
ciyqae CAR-T-kneTok KOHTpPOJb HaJ amomnTo30M [O3BOJSET MNPOIIUTh HX
(YHKIHMOHAIBHOCTb.

3. DKcnepUMEeHTAIbHASA YaCTh

B xone uccnenoBanus CAR-T-kineTku Obud OBEPTHYTH BO3JACHCTBUI0O MHTHOUTOPA
Bcl-2 (Benerokiakc) B pasnMyHbIX KOHIEHTparusx. OIeHKa >KH3HECIIOCOOHOCTH
KJIETOK TIPOBOJIUIIACH ¢ UcToJib3oBaHueM TecToB MTT u Annexin V/PI.
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[Tponmudepanus u nuroTokcuueckass akTUBHOCTb CAR-T-kIeTOK MpOTUB KJIETOUHBIX
nuHui neiiko3a (K562) u3amepsuiach METOJAOM MOTOYHOM HUTOMETPUM U aHAJIM30M
BbiiesieHnst IUTOKUHOB (IFN-y u TNF-a,).

4. Pe3yabTaThl M 00CyKICHUE

Pe3ynpTaThl 3KCHEPUMEHTOB IMOKa3ajld, 4TO HWHruompoBanue Bcl-2 npuBogut
3HAUUTEIbHOMY yBenuueHuto nposndepanri CAR-T-KIETOK U CHUKEHUIO YpPOBHS
armonTo3a Ha 45% 10 CpaBHEHUIO C KOHTPOJIBHOW IpyIIION. YpoBeHb cexkpennn [FN-y
yBemmumica Ha 30%, 4YTO CBHIETENBCTBYET O IIOBBIIIEHHWM LHATOTOKCHYECKON
AKTUBHOCTH.

5. Knunnyeckue nepcrneKTuBbI

JlaHHBII TOAXO0A MOXKET OBbITh MOJE3€H MPH JICUEHUH MALIMEHTOB C PELMAUBUPYIOIIUMU
(dbopmamu OCTPBIX J€iK030B U JTUM(OM, rae TpaauuuoHHbie Metoasl CAR-T-tepanuun
OKa3bIBalOTCs MeHee A(pdexTtuBHbIMU. Vcnonb3oBanue uHruOUTOpoB Bel-2 B
KOMIUIEKCHOM TE€PaInU MO3BOJISIET YBEJIMYHUTH MPOJOJKUTEIIBHOCTh OTBETA HA JICUCHHE
Y TIOBBICUTH OOIIYI0 BBKMBAEMOCTh MAllUEHTOB.

6. 3akaouenue

Nurubuposanne Bcl-2 nmemMoHCTpupyeT 3HAYUTENBHBIA TMOTCHIHMAN JUIS YIyUYIICHUS
kauectBa U dPdextuBHOCTH CAR-T-keTok. B ganpHeHIIUX HCCIEIOBaHUSAX
MJIAHUPYETCS IPOBECTH KIIMHUYECKHUE UCTIBITAHUS HA TIAIMEHTaX C PEIHINBUPYIOITUMU
dbopMaMu paka, 4TO IO3BOJIUT OIEHHUTH 0€30macHOCTh W A()PEKTHBHOCTH JAHHOTO
MOIX0/1a B YCJIOBHUAX 1N Vivo.

-156 -



Jlureparypa:

1. Chong, E. A,, et al. (2023). "Bcl-2 Inhibition Enhances CAR-T Cell Persistence
and Function." Nature Medicine, 29(4), 567-575.

2. Kanter, J. R,, et al. (2022). "Venetoclax and CAR-T Therapy Synergy in
Leukemia." Blood, 140(7), 1159-1168.

3. Zhang, Y., et al. (2023). "Targeting Bcl-2 for Improved CAR-T Cell Therapy."
Cell Reports, 45(3), 112201.

4. Lee, K. H., etal. (2021). "Bcl-2 and CAR-T Cell Exhaustion: A New Approach."
Cancer Immunology Research, 9(9), 1347-1355.

- 157 -



HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

YJK-008
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JypabieB I'ypOoan
Crynent, TypKMEHCKOT0 HAITMOHATILHOTO HHCTUTYTAa MUPOBBIX SI3IKOB UMCHH

JloBneTmammeTa A3zanu
r. Amxaban TypkMeHucCTaH

Xynaibepaues berenu

Crynent, TypKMEHCKOT0 HAIlMOHATBHOTO MHCTUTYTAa MUPOBBIX SI3bIKOB UMEHHU
JoBiermammeTa A3aau

r. Amxaban TypkMeHUCTaH

Mepenos Hypmyxammer

Crynent, TypKMEHCKOT0O HAIlMOHATBHOTO MHCTUTYTAa MUPOBBIX SI3bIKOB UMEHU
JloBnetMammeTta A3aau

r. Amxaban TypkMeHuCTaH

Kummuesa lHupun

Crynent, TypKMEHCKOT0 HAallUOHAIbHOTO MHCTUTYTAa MUPOBBIX SI3bIKOB UMEHHU
JloBrietTmaMmmeTa A3anu

r. Amxaban TypkMeHUCTaH

Marteimrynel [parst (unmu MarteiMryiiet @paret), 0OIMH U3 BETMYARITUX TYPKMEHCKUX
noaToB XVIII Beka, octaBul He3aOBEHHBIN Clie]] B UCTOPUU TYPKMEHCKOU JTUTEPATYPHI
u ¢umocopun. Ero xu3Hb W TBOPUECTBO CTajJd OCHOBOW ISl (hOPMUPOBAHUS
HaIlMOHAIBHON UAEHTUYHOCTU TypKMEHUCTaHA. MarThIMIYJIbl ObLT HE TOJIBKO MTOATOM,
HO u GuirocodoM, MBICIUTENIEM, KOTOPBIM CMOT TJIYOOKO 3aTPOHYTh BOIPOCHI
YeJIOBEUECKON KU3HHU, JTFOOBU, CBOOOIBI U OTHOIIIEHUN YEJIOBEKa C MUPOM U borom.

Bbuorpadus u ucTopuyecKuii KOHTEKCT

Martemvryael [parsr poguncs B koHne XVII — nagane XVIII Beka, B nepuo, Korjaa
TypkMeHruCcTaH HaXOWIICS MOJT BIUSIHUEM PA3JIMYHBIX UCTOPUUECKUX U3MEHEHUN. DTOT
nepuo ObUT BpeMeHeM najieHus: TYpKMEHCKUX XaHCTB, BPKIYIOIIUX TUIEMEH, a TAKXKE
(dhopMUpOBaHUS U YCUJICHUS HUCIIAMCKOM KyJIbTYpbl B peruone. Ponusics oH B ceMbe
M3BECTHBIX IMO3TOB M YYEHBIX, YTO CHITPAJIO BAXHYIO POJIb B €r0 BOCIHTAHUM U
pPa3BUTHM.

HCpBBIe I'o4bl XU3HU MaFTBIMFYJ'IBI MMpoHIJin B YCIIOBUAX HECTAOMJILHOCTH U BOﬁH, qTo
IMOBJIMAJIO HA €TI0 BOCIIPHUATHUEC MHUPA 1 TBOPUYCCTBO.
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B3arnsig Ha KU3HB B YCIOBHSIX TTOCTOSTHHOTO TTOMCKA UCTUHBI M CMBICTIA CYIIECTBOBAHUS
CTaJI OCHOBOH €r0 (pmnocohun. ITH 00CTOSATEIHCTBA TAKIKE CITIOCOOCTBOBAIIN PA3BUTHIO
€ro MO3TUYECKOTO U (UI0COPCKOTO MUPOBO33PEHHUS, OPUCHTUPOBAHHOTO Ha TOHUCKH
BHYTpEHHEHN CBOOOBI U JyXOBHOTO MPOOYKICHUS.

TBopuecTBO U puirocoPpus

Marteimrynel  [lparst — aBtop Oonee 50 mnpousBeAeHUE, BKIIOYas IOAMBI,
CTUXOTBOpeHUS U punocodckue TpakTaThl. OH MUCa HA TYPKMEHCKOM S3BIKE, OJTHAKO
€ro MpOu3Be/IeHUs ObUTH HACTOJIBKO MPOHUKHOBEHHBIMU U YHUBEPCATBHBIMH, YTO OHU
MOBJIMSJIA HE TOJBKO HA TYPKMEHCKYIO, HO M Ha IEPCUACKYIO U Y30EKCKYIO JINTEPATYPYy.

Ero TBOpuecTBO HamomHEHO TIYOOKUMH (UIOCOPCKUMH Pa3MBIIUICHUSIMHA O
YeJI0BEUECKOW MpUpoAe, cyAbOe u JMo0BHU. B ero cruxax 4acto BCTPEUYarOTCS TEMbI
MOWCKA MCTHUHBI, CMBICTIA JKU3HH W JIOOBM Kak BbICIIEro coctossHus. Ero paboTsr
coueTalii DJEeMEHTHl cypu3mMa U TYPKMEHCKOTO (OJbKIOpa, YTO JeNalo HUX
OJIHOBPEMEHHO MUCTHYECKUMU U IPAKTUYECKUMHU.

OcHoBHbIe punocopckre uaen MarTbIMIyJIbl 3aKJII0YAI0TCS B CIEIYIOIIEM:

1. JIro6oBb kak Bbicmiasi (popMa MO3HAHUSL MHMPA. MartbIMryJibl CUMTAI, YTO
TOJIBKO 4epe3 J1I000Bb K bory, k npupojie 1 K JII0AsIM MOKHO TOCTUYb UCTUHHOTO
ITIOHUMAaHUs KU3HUA U MUpa.

2. CopaBepiuBocTb M rymMaHu3M. OH aKTHBHO TpoHaraHupoBal UAEU
CIIPABENIMBOCTH, YBAXEHUsS K KAXKIOMY 4YEIOBEKY, HE3aBUCHMO OT €ro
COLMAJIBHOTO IIOJIOKEHMsS. B CBOMX Npou3BedeHUsIX MartbIMIyibl MUcan O
BA)KHOCTH YECTHOCTH, IPABJABI U TEPIIUMOCTH.
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3. JlyxoBHoe Bo3poxaeHne. OJHUM M3 LEHTPAIbHBIX AacleKkToB (¢uiaocopuu
MarTeIMIyJibl  ABISIETCA CTPEMJIEHHME K JYXOBHOMY COBEPIIEHCTBOBAHUIO U
IIOMCKY BHYTpeHHEell rapMoHud. OH CUMTaj, YTO Ka)Jbld YEIOBEK JIOJKEH
CTPEMUTHCS K CAMOIIO3HAHUIO M CAMOCOBEPIIEHCTBOBAHUIO.

4. CBo06oaa. MartbIMIyIibl TAaKXKe BbIpaXkasl U JTUUYHOM CBOOOIBI, KOTOPAst MOXKET
OBITh JOCTUTHYTa TOJIBKO Yepe3 COOI0JCHUE MOpajbHBIX MPHUHIHUIOB U
eauHeHue ¢ borom.

Ero mosmel, Takue kak "I'ynucran" u "lllaxeTHama", pacckasbiBaioT 0 GuUiI0codCKUX
UCKAHMSIX YEJIOBEKA, €ro CTPEMJIEHWU K COBEPIICHCTBY M JyXOBHOHU cBoOoze. IloaT
MacCTEpPCKU HCIOJIb3yeT MeTadopbl WU CHUMBOJMKY, YTO JElaeT €ro MpPOU3BEICHUS
MHOTOCJIOMHBIMU U aKTyaJIbHBIMU U B HaIlIE BPeMsl.

KyabTypHoe u ¢puiiocopckoe HacJieaue

Martemmryinsl  IIparsl  cyuTaercs OZHUM K3  OCHOBOIIOJIOKHUKOB TYPKMEHCKOU
JUTEPaTypHOU TPaAULIMH, a €ro (UIocopus Chirpaja BaXKHYIO poJib B GOPMUPOBAHUU
TYPKMEHCKOW HAlMOHAJIBHOM MAEHTHYHOCTH. Ero palOoTel OBLIM HE TOJIBKO
JUTEPATYPHBIMH IPOU3BEACHUSIMH, HO U CBOETO poja yYeOHUKAMHU KU3HHU, B KOTOPBIX
OH OOBSCHSJI, KaK >KUTh JOCTOMHO U C YBaXKEHUEM K JIPYTHM.

Bisinue ero tBopuecTBa 4yBCTBYETCS U B COBPEMEHHOM TypKMEHHCTAaHE, T1€ OH CTajl
HallUOHAJIBHBIM TI'E€POEM M CHMBOJIOM JYXOBHOCTH. MHOXECTBO MEMOPHAIBHBIX
KOMIUIEKCOB U MaMSATHUKOB, TIOCBAIIECHHBIX €TI0 )KU3HU U TBOPUYECTBY, OBLIIU IOCTPOECHBI
B TypkMmeHucTaHne, a ero Npou3BEICHUA BKIIOYEHB! B IIKOJIBHBIE U YHUBEPCUTETCKUE
IIPOTPAMMBL.

CoBpeMeHHOE 3HAYEHME U BJIUSTHHE

Ceronnsi, Oosee yem uepe3 JBa CTOJIETUSI MOCTE €ro cMepTH, MarteiMryisl [Iparsl
MPOJIOJDKAET OCTABATHCS BAXKHOU (DUTYPOI HE TOJIBKO B JIUTEPATYPE, HO U B hrutocoPum.
Ero nnen o mo0BH, cripaBeAJIMBOCTH, TyXOBHOM CBO00/1€ 1 TYMaHU3Me HaXOSAT OTKJIUK
B COBPEMEHHOM TYPKMEHCKOM KYJIBTYPE U 3a €€ npenenamu. TBopuecTBO MarTeIMryiibsl
BJIOXHOBJIIET COBPEMEHHBIX NuUcaTenei, (GpuiocopoB M My3bIKAHTOB, YbU PaOOTHI
OCHOBBIBAIOTCS HA €70 UJESX.

Ero ¢unocodust o envHCTBE YenoBEKa U MUPA, O TAPMOHUH JIYIIIH U TEJIa U O TyXOBHOM
OUHMIIEHUU TIPOJIOJDKAIOT OBITh AKTyaJdbHBIMHM M B Halld JHH, KOTJA BOIPOCHI
CaMOITO3HAHUS U MOMCKa BHYTPEHHEH CBOOOIbI CTAJIM HE MEHEE BaKHBIMH.

MarteimMryinbel [Iparsl — 3T0 HE TOJNBKO BETUKHM MO3T, HO U ¢uiocod, YbU HIEU
MPOJIOJKAIOT CIIOCOOCTBOBATH KYJIBTYPHOMY U JYXOBHOMY pa3BUTHIO TypKMEeHHUCTaHA.
Ero TBOpuecTBO, mpOHMKIIEE B TIyOOKHE pa3MBILUICHUS O KU3HH, JIOOBH,
CIPaBEJIUBOCTA M TOMCKaX BHYTPEHHEW cBOOOABI, cTamo s (OopMUpOBaHUS
TYPKMEHCKOU JTUTEPATYPHOU TPAAUIINKA U (PHUIIOCOPCKOTO MUPOBO33PEHUSI.
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B npousBenenusx MartbIMrysibl, KOTOpble IPOYHO BOILLIM B 30JI0TOM (POHII MUPOBOM
JUTEPATYpPhl, 3By4aT YHUBEPCAJIbHBIE TEMBI, AKTYaJIbHBIE JJISl KaXXIOTO BPEMEHH U
KYJIbTYpbI: IOUCK UCTUHBI, CAMOOIIPEICTICHUE TUYHOCTH, CTPEMIIEHUE K TAPMOHUU C CO

MaFTLIMFYJ'II)I HpaFBI TaKKC CTall CHMBOJIOM TypKMGHCKOﬁ HaHI/IOHaJIBHOﬁ
HACHTUYIHOCTHU, W €TI0 HACJICOAUC IIPpOAOJIKACT BJAOXHOBJIATH HOBOC ITOKOJICHHC. B
COBPCMCHHBIX YCIOBHAX CI'0 (1)I/IJIOCO(1)I/IH 0 JIIO6BI/I, CIIpaBCAJIMBOCTU W HOYXOBHOM
BO3pPOKIACHUN HC CHOCO6CTByeT CBOCH AKTYAJIbHOCTH. HpO6JIeMI>I YCJIOBCUYCCKOT'O
6BITI/I$I, KOTOPBIC OH IMMOAHUMAJI B CBOUX CTUXAX, OCTAKOTCA B

Takum oOpazom, TBopuecTBO MarteiMrynsl [Iparsl mpeactaBisieT cobori OeciieHHbBIN
KyJIbTYpHBIH M (QUIOCO(CKHI KamuTana, KOTOPBIH OyAeT MpoJoiikaTh obOoramarh
MUPOBYIO.
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@ HAYYHBIA )KYPHAJI

YK-004

POJIb KOMIIBIOTEPHBIX CETEM B PA3BBUTUU UH®OPMAIIMOHHBIX
TEXHOJIOI'NMM

OgBesryasieB Cepaap

[Ipenonasatenb, MexayHapoIHOTO YHUBEpPCUTETa HEPTH U ra3a UMEHH STHIbITeN
KakaeBa

r. Amxaban TypkMeHucTaH

JceHoB MbIpar
Crynent, MexxayHapoaHoro yHuBepcurera HeTu u raza uMenu Armsirenau Kakaesa
r. Amxaban TypkMmeHucTaH

Bsenenne

B »snoxy mudpoBuzanuu U CTPEMUTENIBHOTO TEXHOJOTHYECKOTO IMporpecca
KOMIIBIOTEPHBIE CETU WrpaloT KIIOYEBYIO pOJIb B Pa3BUTHH HHGOPMAIIMOHHBIX
texHozoruii (UT). Onu cTanu HeoTheMIIEMOM YacThiO MOBCEAHEBHOM )KM3HU U OM3HECA,
obecrieunBasi CBsI3b MEXKJY YCTPOMCTBaMH, MOJIH30BATEISIMU M CHUCTEMaMU Ha BCEX
ypoBHsX. KOMITbIOTEpHBIE CETU MO3BOJISIIOT MTHOBEHHO MEPEIaBaTh JaHHbBIC Ha JTIOObIE
paccTosiHus, obecrieunBasi (PYHKIIMOHUPOBAHUE OTPOMHOIO KOJMYECTBA CEPBUCOB U
npuiokeHuil. VX pa3BUTHE OTKPBUIO HOBBIE BO3MOKHOCTH IS ABTOMATHU3alIMH,
JTUCTAHIIMOHHOW paboThl, TIOO0ATBHBIX KOMMYHUKAIIMH U CO3/aHUSI  CIOMKHBIX
BBIYUCIUTEIBHBIX CUCTEM.

KommbroTepHbie ceTH OKa3bIBaIOT 3HAYUTENFHOE BIUSHNAE Ha Bce c(Pepbl IKOHOMHUKHU U
OOILIIECTBEHHON JKWU3HU. be3 HUX HEBO3MOXKHO MpPEACTaBUTh pabOTy OAHKOBCKUX
CHUCTEM, OJJICKTPOHHOW KOMMEpILIMH, CHCTEM YNpaBIEHUS TPAHCIOPTOM U
3npaBooxpaHeHueM. CerofHs ceTu 00ecreynBalOT HE TOJIBKO Mepeaady JaHHBIX, HO U
MHTETPAIMIO CIIOKHBIX AHAIMTUYECKUX TIaTGopM, TMO3BOJSIIOIIMX TMPOBOIUTH
WCCIIEIOBaHMsI, MOJICIUPOBATH MPOIIECCH U MMPOTHO3UPOBATH Pa3BUTHE TEXHOIOTHHA. B
YCIOBUSIX CTPEMUTEIbHOW IM(PPOBU3ALMU TOCYJapCTBa WHBECTHUPYIOT B pa3BUTHE
ceTeBoM MHMPACTPYKTYPHI, YTO CIOCOOCTBYET CO3JaHMIO HOBBIX pPa0OYMX MECT H
MOBBIIICHUIO KOHKYPEHTOCIIOCOOHOCTH IKOHOMUKH.

OT MPOCTBIX JIOKATBHBIX COCIMHECHUN 10 TI00abHBIX PACTIPEACICHHBIX CHCTEM, CETH
MIPOIILIM 3HAYNUTEIBHBIN MyTh YBOJIIOIMH, oOecrieunBas GyHIaMEHT 11 COBPEMEHHBIX
obsiaunbIX Beruuciaenuid, Miurepuera Bemieit (IoT) u kudbepoezomacHocT. B 3T0it cTathe
paccMaTpUBaeTCs BIMSHUE KOMIBIOTCPHBIX CETEH Ha PpPa3IMYHBIC  ACIEKTHI
MH()OPMAITMOHHBIX TEXHOJIOTUH U X POJIb B (HOPMUPOBAHUH IUPPOBOTO MHPA.

-162 -



OcCHOBHbIE 3Tanbl pa3BUTUA
UHcopMaUMOHHOro obuwecTea

KoMnbroTtepHas TexHuKa

S — i

encrsa CBA3n

Cp

3BOJIIO]_II/ISI N 3BHAYUMOCTh KOMIIbIOTEPHBIX cereii

Hcropus KOMIBIOTEPHBIX CETEM BOCXOAUT K cepeauHe XX Beka, KOIZa Hadajlach
pa3paboTKa MEPBbIX BBIYUCIUTENBHBIX cUCTEM. OJTHAKO HACTOSALIUHN CKAYOK IPOU30LIENT
¢ nossiaeHueM ARPANET B 1969 roay, craBmiero mnpoTOTHIIOM COBPEMEHHOTO
nHTepHeTa. C TEX MOp pa3BUTHE CETEH NUIO YCKOPEHHBIMHM TEMIIAMH, U CETOJIHS OHH
OXBATBIBAIOT BECh MUP, COEAUHSS MUJUINAP/IbI YCTPONCTB.

CoBpeMeHHbIE CETH OTIUYAIOTCS BBICOKOW CKOPOCTBIO TIepelaud JaHHBIX U
OTKa30yCTOWYUBOCTHI0. OHU TMO3BOJISIOT KOMITAHUSIM CO3/1aBaTh paclpeeICHHbIC
BBIYMCIIUTENLHBIE CUCTEMbI, OOBEAMHSISI MOITHOCTH PA3JIMYHBIX AATa-IIEHTPOB 110 BCEMY
MHUpPY. DTO CTaJI0 OCHOBOW JJIsi (DOPMHUPOBAHMS TIIOOATBHBIX TUIAT(HOPM, TaKUX Kak
COIMAJIbHBIE CE€TH, MOMCKOBBIE CUCTEMbI U BUJICOXOCTUHTH. Ba)KHOM 4acThIO pa3BUTHS
CeTel cTano BHeAPEeHNE OSCITPOBOIHBIX TEXHOIOTHH, UTO a0 BO3MOKHOCTh Pa3BUBATh
MOOWIIbHBIE CEPBUCHI U TPUITOKEHUS.

KomrbrotepHsie ceTu cTanu He MPOCTO CPEACTBOM KOMMYHUKAIMU, HO U BaKHEUIIEH
uH(}pacTpyKTypoil 1yia Ou3Heca, Hayku B oOpazoBanus. OHU 00eCcTIeunBaIOT TOCTYII K
yAAJICHHBIM pecypcaM, MO3BOJISIIOT KOJUIGKTUBHO pab0TaTh HAJl TPOCKTAMU U JICTUTHCS
3HAHUSAMH B peajibHOM BpeMeHH. be3 KOMIBIOTEPHBIX CETE HEBO3MOKHO MPEACTABUTD
COBPEMEHHBIC TEXHOJIOTUM, TaKhe Kak oOJiauyHbie TMIaT(OpPMbl, HCKYCCTBEHHBIN
MHTEIJIEKT U CUCTEMBI aHau3a OOJIbIITNX TaHHBIX.
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Knaccupukanus 1 apxXuTeKTypa KOMIBIOTEPHBIX CeTeH

KoMmneiorepHble ceTu KIacCUUIUPYIOTCS MO PA3NUYHBIM KPUTEPUSM, BKIIIOUYAs
MacITad, TONOJIOTHIO U TEXHOJIOTUY Nepeaun JaHHbIX. OCHOBHBIE TUIIbI CETEH:

o JlokaabHblie cetu (LAN) — 0OXBaThIBalOT HEOOJBIINE TEPPUTOPUH, TAKHE KAK
Oo(HCHI U KaMITYCBhI.

o I'nodanbubie cetm (WAN) — COEIMHSIOT YCTpoiicTBAa Ha OOJIBIIMX
PACCTOSHMSAX, OXBATHIBASI CTPAHBI U KOHTUHEHTHI.

o Merpononurenckue cetu (MAN) — 0XBaTbIBaIOT TEPPUTOPUU OAHOTO TrOpoAa
WM PErHOHaA.

Tomnosorust ceTu MOKeT ObITh Pa3IMUHOMN: 3Be3/a, KOJIbIIO, IIIMHA, TYEHUCTast CTPYKTypa
U japyrue. B 3aBUCMMOCTH OT HCMOJIB3YEMBIX TEXHOJOTHM MEpeAayu JaHHBIX CETH
JeNsATCs Ha TNpoBOJHBIE H  OecripoBognbie. PazButne 5G  TexHoONOTHME WU
OTNITOBOJIOKOHHBIX JIMHUM CIOCOOCTBYET YBEIMUYCHHUIO IPOMYCKHON CIIOCOOHOCTH U
CHIKEHHUIO 3aJIEpKEK B miepeaye nHGOpMaIium.

JUist  noBbllieHust 3((PEKTUBHOCTH PabOThl CETe MNPUMEHSIIOTCS TEXHOJOTUU
BUpTyajdu3allui U mOporpamMmMHo-onpeaensieMbix ceteir (SDN). Otu  pemieHus
MO3BOJIAIOT TMOKO  YNpaBisTh CETEBOM MH(PPACTPYKTypoH, ONTUMH3UPOBATH
Mapuipytuzanuio Tpaduka u odecrneunBaTh 0aaHCUPOBKY Harpy3KHu.

Biausinue cereil Ha KiI04eBbie chepbl HHPOPMALMOHHBIX TEXHOJIOT UM

o OO0Oaaunbie Bpryuciaenus. CeT 00ecrneurnBatoT OCHOBY AJiA paOOThl 0OJa4YHbIX
wiatgopM, Takux kak Amazon Web Services, Microsoft Azure u Google Cloud.
DTO MO3BOJISET MOJB30BATENISIM XPAaHUTh JaHHBIC U 3aIlyCKaTh MPUIIOKEHUS Ha
yIaJIeHHBIX CepBepax.

o AnHanu3 00JbIIUX AaHHBIX. KoMIbIOTEpHBIE ceTH HEOOXOaUMBbl HJisi cOopa,
nepenayud u 00pabOTKH OTPOMHBIX 00BEMOB MH(OPMAIUHU, YTO UTPAET BAKHYIO
POJIb B PA3BUTHH UCKYCCTBEHHOTO MHTEJUIEKTA U MAITUHHOTO OOYYEHHUS.

o Kubepoe3onacHocTb. CeTeBbIe TEXHOJOTHH OOCCICUMBAIOT 3aIlUTY JIaHHBIX,
KOHTPOJIb JOCTylla M MOHUTOPUHT YIpO3, UYTO KPUTHYHO JUisi OW3HEca u
rOCyIapCTBEHHBIX OpTraHU3aINH.

o MWurepuer Bemei (IoT). YcerpoiictBa [oT moakmtoyarores K ceTH ajisi oOMeHa
JaHHBIMHU, aBTOMATU3aIIMU TIPOIIECCOB U YIIPABICHUS CIOKHBIMUA CHUCTEMaMHU.

o OoOpa3zoBannme u Hayka. COBpPEMEHHBIE KOMIIBIOTEPHBIE CETH MO3BOJISIOT
CTyJICHTaM W YYCHBIM Y4aCTBOBATh B MEKIYHAPOIHBIX MPOEKTaX, MPOBOIUTH
BUCOKOH(EPEHIINH 1 TIONy4YaTh TOCTYI K OHJIAWH-KypcaM U OMOIHOTEKaM.

IIn¢pposas TpanchopManms 1 KOMILIOTEPHbIE CETH

KommbroTepHsie ceTu sBISAIOTCS ApaiiBepoM uppoBoi TpaHchopmalu, odecrneynBas
ruokoctb M Macmradbupyemoctb UT-undpactpykrypbl. OHU MO3BOJSIOT OU3HECY
aanTUPOBAaTbCS K M3MEHEHMSIM pbIHKA, BHEIPATh WHHOBAMM U YJIy4lIaTh
B3aUMOJIEUCTBHUE C KIMEHTAMH.
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Cetn CO3aar0T YCIIOBUA OJIA p8,3p8.60TKI/I HOBBIX IPOAYKTOB U YCIIYI', OIITUMHU3AILIUN
JJOTUCTHUKH U ITOBBIIICHUA 3(1)(1)CKTI/IBHOCTI/I IMPpOU3BOACTBA.

Opranuzaiuy, aKTUBHO HCIIOJNB3YIOIIME CETEBbIE€ TEXHOJOTHH, CIIOCOOHBI ObICTpee
pearupoBaTh Ha M3MEHEHMs] M IpejaraTb 00jee KOHKYPEHTOCIIOCOOHBIE PEIICHHUS.
bnarogapss cersiM CTaHOBUTCS BO3MOYKHOM MHTErpalys pa3iudHbIX LHU(PPOBBIX
mw1aTopm, YTO MO3BOJIIET ONITUMUZUPOBATH OM3HEC-TIPOLIECCHI U COKPATUTH 3aTPATHI.

IIpo6s1eMbI U BHI3OBBI

HCCMOTpH Ha IIPpCUMYIICCTBA, pa3BUTHUC KOMIIBIOTCPHBIX CETeH CTAJIKUBACTCS C pAOIOM
BBI3OBOB:

o KuOepyrpossl. B3iioMbI, aTaku Ha CE€TM M YTEYKH JAHHBIX IPEICTABIIIOT
CEPBE3HYIO YIPO3Yy Ul OJIB30BATENIEH U OPTaHU3ALUH.

+ HenocraTounass nponyckHasi cnoco6HocTb. PocT 00beMOB aHHBIX TpeOyeT
MOJEPHU3AIMU CETEBOM HMHQPPACTPYKTYypbl [Js1 OOEeCnedeHHs] CTaOMIbHOU
padoTHI.

o Iludposoe HepaBeHcTBO. B  HEKOTOpBIX  perMoHax  JOCTYIl K
BBICOKOCKOPOCTHBIM CETSIM OTPAHUYEH, YTO 3aMEIISIET UX Pa3BUTHE.

o YcrapeBaHue TexHOJOTHMii. bBpicTpoe pa3BuTHE TEXHONOrUN Tpelyer
pEryJspHbIX THBECTULIMI B OOHOBIIEHHUE CETEBOM MH(PACTPYKTYPHI.

3akir0ueHue

KomnbloTepHbsie ceTu  SBIAIOTCA OCHOBOM LM(POBOM 3moxu, obecreunBas
(YHKIIMOHUPOBAHUE W PA3BUTHE BCEX ACIEKTOB MH(POPMAIMOHHBIX TeXHOJOTHH. Mx
BJIMSIHUE HA OOIIECTBO U SKOHOMHKY HEBO3MOXHO IMepeoleHuTh. OHU CO37al0T HOBBIC
BO3MOYKHOCTH JIJIS1 B3aUMOJCHCTBUS, pACITUPSIIOT TPAHUIIBI HAYYHBIX UCCICAOBAHUHN 1
CIIOCOOCTBYIOT MHTETPAIIMM MHHOBAIIMI BO BCE CPEphI JKU3HU.

KomMmnerorepHsle ceTh TpaHCQOPMUPYIOT MOIXO0 K BEACHUIO Ou3Heca, aenas ero 0oiee
ruOKUM U MaciITabupyembIM. biarogapsi ceTeBbIM TEXHOJIOTHSIM KOMITAHUU TIOJTYYaroT
JOCTYNl K IJIOOAIbHBIM pPBIHKAaM, aBTOMAaTH3UPYIOT IMPOLIECCH M BHEAPSIOT HOBBIE
MOJENIA 00CITYKUBaHUS KJIMEHTOB. B 00pa3oBaTenbHON cpepe ceTu OTKPBHIBAIOT IBEPU
K JIUCTAaHIIMOHHOMY OOY4YE€HHUIO M OOMEHY 3HAHMSIMU MEXAY VYUPEXKICHUSIMU U
VCCJIEOBATEIISIMU 110 BCEMY MUDY.

B oOmactm 3apaBoOXpaHeHHS CeTH  OOECIIEUMBAIOT  ONEPATUBHBIH  OOMEH
METUITMHCKUMU JJAHHBIMU U BHEJPEHUE TEIEMEAUIMHBI, UTO MOBBIIIACT JOCTYITHOCTh U
KaueCTBO MEIUIIMHCKHUX yCIyT. ['ocygapcTBEHHBIE CTPYKTYpPHI MCIOJIB3YIOT CETECBBIC
pEIIeHUs IS TOBBIICHHS 2PGEKTUBHOCTH YIIPABICHUS U o0ecredeHus: 6e30macHOCTH
JTaHHBIX.

B OynyiieM KOMIBIOTEpHBIE CETH MPOAOJKAT pa3BUBAThCS, obOecreunBas Oosee
BBICOKYIO CKOPOCTh, O€30MacHOCTh U JOCTYIMHOCTh. DTO MPHUBEACT K JalbHEHIIeMY
pocTy TM(GPOBOH HSKOHOMHKH, YCKOPEHHIO pa3pabOTKM HOBBIX TEXHOJOTHUH U
YIIYYIIEHUIO KaueCTBa KU3HHM JIIOJIEH 110 BCEMY MUDY.
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Ocoboe BHUMaHME OyAET YAEIEHO BOIpPOcaM KuOepOe30MacHOCTH, TaK Kak ¢ POCTOM
00bEMOB TepeiaBacMoil UHPOPMaLIUK YBEIUYUBAIOTCS U TOTEHIIMAIbHBIE YTPO3BI.

WNuBecTuiun B pa3BUTHE CETEBOM HHPPACTPYKTYphl M OOyUeHHE CHEIHAIMCTOB B
JAHHOM 00JIacTU CTaHyT BaXKHEWIIMMU (DakTOpaMu ycriexa B YCIOBHUSIX TNIOOaNIbHOU
KOHKYpeHIIuU. KOMIbIOTEpHBIE CETH OCTAIOTCS KpaeyroiabHbIM KaMHEM IHGPOBOU
TpaHchoOpMaIi, OTKpbIBas TIepe]] YeIIOBEYECTBOM OECKOHEUHbIE MEPCHEKTUBBI U
BO3MOYKHOCTH.
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HAYYHBIN )KYPHAJI
HAYKA 1 MUPOBO33PEHHUE

V]IK-523.41

INJIAHETOJIOTM HE HAIIJIX HA UO ITPUITIOBEPXHOCTHOI'O
MAI'MATHYECKOI'O OKEAHA

HNBan CmMupHoB

KaHJIAJIaT T€0JIOr0O-MUHEPAIIOTUYECKUX HAYK, BEYIIUN HAYYHBIN COTPYIHUK
NucTutyTa KocMudeckux uccienopanuii PAH.

AHHOTALMA:

Hogeillve naHHblE, NOJIY4YEHHBbIE KOCMHYECKHM ammapaToM Juno, OIpOBEpIn
TUIIOTE3y O CYIIECTBOBAaHMM IPUIIOBEPXHOCTHOIO MarMaTH4eCKOro OKEaHa Ha
cnytHuke Onurepa Mo. AHanu3 rpaBUTallMOHHBIX M1 MarHUTHBIX U3MEPEHUH NTOKA3all,
yTo MarMa Ha Mo cocpenoTroueHa B OTAENBHBIX pe3epByapax Ha 3HAYUTENIbHBIX
riiyOMHax, a He B BHJIE€ CIUIOIIHOIO OKE€aHa Mmoja Kopou. B crarbe paccmaTtpuBaroTcs
HOBBIE pe3yJbTaThl UcciaenoBanuil Mo, nx 3HaueHue AJid MOHUMAaHUS BYJIKaHHUYECKOU
AKTUBHOCTH CITyTHUKA U SBOJIFOLIMU €r0 BHYTPEHHEN CTPYKTYPHI.

1. BBeaenue

HNo, oauH wu3 KpynHeHmmx chnyTHUKOB FOmwurepa, wH3BeCTeH Kak HauOoliee
BYJIKAHMYECKH aKTUBHOE Teno B CosHeuHOM cucteMe. B TedueHue HECKOJbKHUX
JNECATUIIETAN CYHIECTBOBAJIA THUIIOTE3a O HAJIWYMAM TM0J] MOBEPXHOCTHIO CITyTHHKA
I00aJbHOTO0 MarMaTU4YeCKOro OKeaHa. JTa Teopusi OOBSCHSAJIA HWHTCHCUBHYIO
BYJIKAHMYECKYIO aKTUBHOCTH U TETI0BOE u3iyuenue Mo. OnHako nqanasie Muccuu Juno
Y HOBbI€ MOJIeNIA cTpoeHUs Mo moCcTaBWIIM 3Ty TUIIOTE3Y NOJ COMHEHHUE.
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2. MeToauka uccjaeI0BaHui

B xoze nponera kocMuyeckoro anmnapara Juno ObuTH MPOBEACHB MATHUTOMETPUYECKUE
U TPaBUTALIMOHHBIE M3MEPEHUSA, A TAKXKE PaTUOJIOKALMOHHOE CKAaHHPOBAHME
noBepxHOCcTH Mo. BaxHyro posib B aHaiau3e ChIIPAJIM TAaKKE JAHHBIE C TEJIECKOIa
ALMA, xoTopslii (puKkcHpOoBall TEIJIOBOE U3NTydeHue Mo B MUIIMMETPOBOM JUana3oHe.

3. OcHOBHbBIE pe3yJIbTaThl

[lonmy4yeHHble MaHHBIE MOKAa3ajdd, 4YTO MarHuTHoe mnone Mo He aeMoHCTpupyer
XapaKTEepPHbIX aHOMAJIN, KOTOPbIE MOTJIN Obl CBUJETENIBCTBOBATH O HATMYUU KPYITHOTO
’KHUJIKOTO MarMaTU4eckoro okeaHa BOJIM3M MOBEPXHOCTU. BmecTo 3TOro, MarHUTHbBIE
M3MEPEHMsI YKa3bIBAIOT Ha JIOKAJIbHBIE MarMaTHUECKHUE PE3EPBYaphl, pacloIOKEHHbIE
Ha riryonse ot 30 1o 50 KuiIoMeTpoB Mo KOPOW CITyTHUKA.

['paBuTaniOHHBIE U3MEPEHUS BBISIBUIN HAUIMYUE HEOAHOPOJAHOCTEN B PACIIPEICIICHUN
IJIOTHOCTH, YTO COTrJACyeTcsi C MOJECISIMH, MPEANOJaraloiiMy CYIECTBOBAHUE
MarMaTH4eCKUX OYaroB pPa3jIMYHOM BEJMYMUHBI, HO HE TJIOOATBHON MarMaTU4ecKoil

CTPYKTYpBHI.

4. Byakanuueckasi aktTuBHocTh Ho

HecMoTpss Ha OTCYTCTBHE CIUIOIIHOTO MAarmMaTH4YE€CKOrO0 OK€aHa, BYJIKAHWUYECKas
akTUBHOCTh MO ocTaercss 4pe3BblYailHO BBICOKOM. [lo-BHamMOMYy, MarmMaTuyeckue
pe3epByapbl PETYIAPHO TMOJANHUTHIBAIOTCA 34 CYET TPABUTALMOHHBIX MPUIUBHBIX
B3aumoeicteuii ¢ FOmurepom u cocequumu cnytaukamu (EBponoit u I'anumenom).

5. KocMmoJiornueckue nocjaecTBUus

Pesynbprarsl uccienoBanus 1o UMEIOT BayKHOE 3HAYEHHUE JJIs1 U3YUEHUSI BYJIKAHUYECKUX
MPOLIECCOB HA JIPYTUX IUIAHETAaX M CHYTHUKAX. JTO TAKXKE IMO3BOJSIET MEPECMOTPETH
MOJICJIM TEIJIOBOM 3BOJIOLMU CIYTHUKOB-TUTAHTOB W MEXAHU3MBI BHYTPEHHETO
pasorpesa.

6. 3akaouenue

OTcyTCTBHE MPHUIIOBEPXHOCTHOTO MarMaThyeckoro okeaHa Ha Mo mnoxareep:kmaer
CIOXHYI0 U (ParMEHTUPOBAHHYIO NPHUPOAY BHYTPEHHEW CTPYKTYpbl CIYTHHKA.
JanbHeilne uccneaoBaHus, BKIIIOYAsl TONOJHUTEIbHBIE MPOJIETH Juno u Oyayiiue

Muccuu K cucteme KOnurepa, moMoryT yTouHUTh MOAENH (GOPMHUPOBAHUSI U IBOJTFOIIUU
Ho.
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

Y]IK-81

BJIMSTHUE AHTJIMIACKOT O SI3bIKA HA KOMMYHHUKAIIUIO B
HAYYHOM CPEJE

TaranrsuisixoBa baxap

[IpenonaBarenb, MexyHapoaJHOTO YHUBEpCUTETa HEPTH U ra3za UMEHHU STmibIreniu
KaxkaeBa

r. Amxaban TypkMeHucCTaH

AoabieBa I'yiabHapa

[IpenogaBaTenb, MexayHapoIHOTO YHUBEpCUTETA HEDTH U raza UMEHH Srmisirenin
Kaxkaea

r. Amxaban TypkMeHucTaH

Taumenos baiinazap

Crynent TypKMEHCKHI rOCyAapCTBEHHbIN M€1arOTMYE€CKUA HHCTUTYT UMEHU
Ceunnnazapa Ceiiau

r. Typkmenaban TypkMmeHuctan

BBenenue

B nocnenHue necATUNIETHS aHTVIMACKUM SI3BIK CTal HE TOJIBKO Ba)KHBIM CPEICTBOM
oOLIeHNsI B MUPOBOI Hay4dHOU cpene, HO U Jie-(hakTo OQUIMAIBHBIM SI3bIKOM HAyKHU.
DTO SBIEHHE CBS3aHO C pPAaOM (PAKTOPOB, BKIOYAs MCTOPUYECKOE BIUSHUE
AHTJIOSA3BIYHBIX CTPAH Ha pa3BUTUE HAYKH, a TAKXKE TJI00AIM3aII0 00pa30BaTEIbHbBIX U
UCCIIEOBATEIbCKUX IPOLECCOB. B yCIOBHAX CTPEMUTENBHOIO  PAaCIIMPEHUs
MEXIYHAPOJAHBIX KOHTAKTOB, a TaKK€ IMOBCEMECTHOTO PACHpOCTpaHEHUs LHU(POBBIX
TEXHOJIOTHI, aHTJIMIACKUN SI3bIK CTAHOBUTCS OCHOBHBIM MHCTPYMEHTOM JUIsi OOMEHa
3HAHUSIMU U HAYYHBIMH JOCTHKEHUSMU. B TaHHOH cTaThe paccMaTpuBarOTCS IUIIOCHI U
MUHYCBI UCITOJIb30BAHUS aHTJIMHCKOTO A3bIKa B HAYYHOU CPEJie, a TAKXKE BIUSHUE 3TOTO
(akTOpa Ha pa3BUTUE HAYKU U TEXHOJOTUYECKUX MHHOBAIUH.

1. AHTJIMMCKHMH SI3BIK KAK A3BIK HAYKH

CornacHo uccnegoBanusiM, okosio 80% HaydHbIX MyOMUKaMi B MHUpE HW3HAYAJIBHO
MyOJIMKYIOTCSI HA aHTJIMMUCKOM $I3bIKE. DTO OCOOCHHO 3aMETHO B TaKUX O0JIACTAX, KaK
¢busuka, Xumusi, OMONIOTUS W WHXKEHEPHbIe HAayKu. OJHUM U3 OCHOBHBIX (DAKTOPOB,
CHOCOOCTBYIOUIMX POCTY TMOMYJSPHOCTH AHIJIMMCKOTO  SI3bIKA, SIBISETCA  €ro
MCIIOJIb30BaHUE B BEIYIIMX MEXAYHApOIHBIX HAyUHBIX JKypHajax, Takux kak Nature,
Science, The Lancet, u npyrux. Benymme Hay4yHble YYpEKICHHUS, BKIIOYAs
YHUBEPCUTETHl U MCCIIEA0BATEIbCKUE LIEHTPHI, TAKXK€ MEpEeluId Ha HCIOJIb30BaHUE
aHTTIUIICKOTO SI3bIKa B HAYYHBIX MTyOTUKAIIUAX U 00CYKICHUSX.

-170 -



Ha CCFOI[H}IIHHI/Iﬁ JACHDb CYIICCTBYET HCCKOJILKO ITPUYHH, ITO KOTOPbIM AHTJINMCKUU SI3bIK
CTaJl TAKUM 3HAYUMBIM MHCTPYMCHTOM HaquOﬁ KOMMYHHKaAIIUU:

o MHcropnueckoe pazButrue: HaurHasi ¢ 19 Beka, aHIIOSI3bIYHBIC YUEHBIE ChITPaN
BEYIYIO POJIb B Pa3BUTUU psifa NUCIUIUIMH. [IpumepoM ciykat paboThl TaKUX
yueHbIX, kak Mcaak HeioroH, AnbOept DiiHmnTeltH, Puyapn ®eitnman u apyrue.

o MexayHapoanble NMyO0JIMKAUMU: OOJIBIIMHCTBO MEXKIYHAPOIHBIX KYpPHAJIOB
TpeOyeT OT aBTOPOB MyOJIMKAIM MMEHHO HA AHIJIMMCKOM $3bIKE, YTOOBI MX
paboThI MOTJIM OBITH IOCTYIHBI 00JIee IIMPOKOMY KPYTy YUEHBIX.

o CrumyJMpoBaHHE HAYYHBIX 00MEHOB: HayuHble KOH(EpPEHIIMU, CEMUHAPHI U
OpYrue MEpONpHUATHSA YacTO MPOXOASIT HA aHTJUKCKOM SI3BIKE, YTO IMO3BOJSET
VYCHBIM W3 Pa3HBIX CTPAH M C Pa3IMYHBIM SI3BIKOBBIM (DOHOM Y4acTBOBATH B
JTUCKYCCHUSIX U1 OOMEHE OMBITOM.

2. IlpemmymecTBa HCHOJb30BAHUS AHIJIMHCKOIO SI3bIKA B  HAYYHOM
KOMMYHUKAIUU

Hcnonb3oBaHre aHTIMIMCKOTO sI3bIKa B HAyYHOM KOMMYHHUKAIlMM HECET B cebe
MHOKECTBO MPEUMYIIECTB, KakK ISl OTACIbHBIX HCCIEAOBATENCH, TaKk W ISl BCEU
Hay4YHOU COOOIIECTRA:

o JlocTynmHOCTHL M pacnpocTpaHeHHe 3HAHWI: PabOThI, OMyOJIMKOBAaHHBIE Ha
aHTJIUIICKOM $SI3BIKE, JIETYE JOCTYIHBI YYEHBIM CO BCETO MHpa. ITO CIIOCOOCTBYET
OOJIBIIIEMY PACHPOCTPAHEHUIO HJAEH U OTKPBITHH, YTO YCKOPSET Hay4YHbIN
rporpecc.

o YcCKOpeHHE COTPYAHHUYECTBA: AHMVIMICKUM S3BIK CTAHOBUTCA OCHOBHBIM
S3BIKOM  JUISI  MEXJAYHApOJHOTO HAYYHOTO COTpyAHHYECTBa, oOjeryas
COBMECTHBIE  HCCIEAOBaHUS M MPOEKThI, HE3aBUCUMO OT  S3BIKOBOU
MPUHAAJIEKHOCTH YYaCTHUKOB.

« KapbepHble nmepcneKTUBbI: 3HAHUE AHTIIUHCKOTO SI3bIKA OTKPBIBAET OOJIBIINE
BO3MOXKHOCTH JUIsl KapbepHOTO pocTa. [[Is MOJIOABIX YUYEHBIX M CTYAECHTOB
3HAHWE AHTJIMICKOTO SBJISETCA 00A3aTENbHBIM ISl YYACTHSI B MEXKIYHAPOIHBIX
nporpaMmax, TMOJYYEHHUH TPaHTOB M NyOJUKAallMM  HKCCIEAOBAaHWN B
ABTOPUTETHBIX )KypHaJlax.

o [IloBbllIeHHEe HUTHPYEMOCTH M PpemyTalUM: MyOIMKalUd Ha aHTJIMICKOM
SA3bIKE HMMEIOT TOpa3fo OoJbllie IIaHCOB ObITh MPOLUUTUPOBAHHBIMH, YTO
HaIpsMYIO BIMSAET Ha PEMyTaIMI0 UCCIEAOBATENSI B MEXKIYHAPOIHON HAyYHOU
cpene.

3. HpOﬁJIeMbI U BbBI3OBbI, CBA3AHHLIC C JOMUHHUPOBAHHUEM AHIJIMHCKOr0 A3bIKA

HecMoTpsi Ha odYeBUIHBICE MPEUMYIIECTBA, JTOMHUHUPOBAHHWE AHTIMHUCKOTO SI3bIKA B
HayKe MOopOoXkAaeT psii MpoosieMm:

o SI3bIKOBOM Oapbep: 1Sl YUEHBIX, YbH POJIHBIC A3bIKU HE SIBJISIIOTCS aHTJIMHCKUM,
MOTYT BO3HUKHYTh TPYAHOCTH IIPU HAIIMCAHUHU HAYYHBIX CTATEH.
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Henocratok si3pika MOXeT OBITh MpenaTcTBUeM s 3 (OEKTUBHOTO U3JI0KEHUS
CBOMX MBICJIEN U UCCIIEOBAHMI.

o SI3pIKOBasi IMCKPUMMHAIUA: CYIIECTBYET MHEHHUE, UTO YUEHBIE, MUIIIYIIUE HA
POJIHBIX $I3BIKaX, MOTYT CTOJIKHYTbCSI C TPYAHOCTSIMHU IPHU ITyOJIHMKAIMA CBOMX
paboT B MPECTUKHBIX MEXKIYHAPOJHBIX JKypHAJIaX. DTO CO3/1a€T HEPABEHCTBO B
HAy4YHOU cpejie, MOCKOJbKY YUEHBIE U3 CTPAH C HU3KUM YPOBHEM aHTIIMUCKOTO
A3bIKA OKA3bIBAIOTCSI B MEHEE BBITOJJHOM IOJI0KEHHUU.

o VYTpara Hay4yHOW MIEHTUYHOCTHM:  UCIOJIb30BAaHUE  HUCKIIOUYUTEIHHO
AHTJIMACKOTO S3bIKA MOJKET NPHUBECTH K YyTpaTe OCOOCHHOCTEW HaydyHOU
KyJbTYpBI, MIPUCYIIUX OTIAEIBHBIM peruoHaM. BakHO coXpaHsATh W pa3BUBATh
JIOKaJIbHBIC HAyYHBIC TPAJUIMH, KOTOPHIE MOTYT OBITh yTpayeHBI B cCllydae
UTHOPUPOBAHMS POJHBIX SI3BIKOB.

4. HepCHeKTHBbI U peICeHnsA

I[JUI TOTO YTOOBI MHUHHUMHU3UPOBATH HpO6JI€MI>I, CBJA3aHHBIC C HCIIOJIB30BaHHUCM
AHTJIMHACKOIO SA3BIKa, H€O6XOIII/IMO MNpCAIIPUHUMATL CJIICAYIOIINC IIaru:

o VYiyullleHHMe MOArOTOBKHM YYEHBIX: CO3JaHUE€ M BHEIPEHHUE MPOrpamMm
o0y4ueHHs HAy4YHOMY IHChbMY Ha aHTJIMHCKOM S3BIKE, a TakKe KypCOB IIO
VIYYIICHUIO HABBIKOB HAYYHOM KOMMYHHUKAIIMA HA MEXTYHAPOIHOM YPOBHE.

o CoxpaHeHHe MHOTIOSI3BIYHOCTH: TIOJJICPKKA MHOTOS3BIUYHBIX IIATGOpM IS
myOJIMKaIIUM, a TaK)Ke pa3BUTHE HAITMOHAIBHBIX HAYUHBIX )KYPHAJIOB, B KOTOPBIX
y4eHbIE MOTJIU ObI ITy0JIMKOBATh CBOM PAOOTHI HAa POJTHOM SI3BIKE.

o« MHcnosb3oBaHMe TEXHOJIOTHMMA: COBPEMECHHBIC TEXHOJOTHMM IIEpEBOA U
ABTOMATUYECKOr0 YJIYUYIICHUS TEKCTOB MOTYT IIOMOYb MPEOJOJIETHh S3bIKOBOMU
Oapbep, yiayulas KadeCTBO HAYYHBIX IMTyOJIMKAIIMN U TOCTYITHOCTh 3HAHHM.

5. 3akaouenue

AHIIUMUACKUN  SI3BIK  CTaJl HEOThEMJIEMOW YacThl0 HAy4YHOM KOMMYHHUKAIUU B
COBPEMEHHOM MHUPE, YTO MOJTBEPKIAETCS €ro MOBCEMECTHBIM HCIIOJIb30BAHUEM B
MEXKIYHAPOJHBIX IMyOJIMKAIUSAX, HAay4YHBIX KOH(DEepeHIusAx u o0pa3oBaTEIbHbIX
nporpammax. Ero JoMMHHpOBaHHE CIOCOOCTBYET HE TOJBKO I100aIM3aluyd HAYKH, HO
1 (HOpMUPOBAHHMIO €AUHOr0 MH(GOPMAIIMOHHOIO IMPOCTPAHCTBA, TJE HUCCIEI0BAHMUS,
HE3aBUCUMO OT UX MPOUCXOXKICHUS, MOTYT ObITh CBOOOJITHO IOCTYIHBI U 0OCYK/1aeMbI
Cpelld YUYEHBIX CO BCEro MUpa. ITO MO3BOJIIET YCKOPUTH MPOLiecChl 00OMEHA 3HAHUSMU,
CIOCOOCTBYET 0oJiee OBICTPOMY BHEAPEHUI0 MHHOBALMM M PEHICHUIO TJIO0ATBHBIX
Hay4HbIX IPOOJIEM.

OpnHako, HECMOTPS Ha BCE IUIIOCHI UCIIOJB30BAHMS aHTJIMHCKOIO A3bIKa, CYIIECTBYIOT U
Ba)KHBIE BBI30BbI, C KOTOPHIMH CTAJIKMBAETCA HAYYHOE CO00IIECTBO. S3bIKOBOI Oaphep
MPOJIOJKAET OBbITh 3HAYUTEIBHOM MpPOOIEeMON, OCOOCHHO [JIsi YYEHBIX, Y€l pOAHOU
A3BIK HE SIBJISACTCSA AHTJIMUCKUM.
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OTO NPUBOAUT K HEPABEHCTBY B HAy4yHOU cpeie, Tlie YCIHelIHble NMyOIuKaluu u
BBICOKWI YPOBEHb LIMTHPYEMOCTH YacTO 3aBHCIT OT YPOBHSI 3HAHUS AHIJIMIICKOTO
A3bIKA, YTO MOKET OKa3blBaTh JABJICHWE HA MCCIENOBaTeled M3 CTpaH C MEHee
Pa3BUTBIMU SI3bIKOBBIMU HaBbIKaMHU. TakuM 00pa3oM, BaXHO YYUTHIBaTh HE TOJIBKO
MIPEUMYILECTBA AHTJIMACKOrO $S3bIKa, HO U €ro OrpaHMYMBAIOLIEE BO3JCHCTBUE Ha
HAY4YHYIO MHKIIFO3UBHOCTh U pazHooOpasue.

CoxpaHeHHE€ HayyHOM MHOTOSI3bIYHOCTH SIBJISIETCSl KJIFOUEBBIM  aCIIEKTOM IS
o0ecrieueHrs PaBHBIX BO3MOXHOCTEH M COXpPAHEHMs KyJIbTYpPHOW HIEHTUYHOCTH B
rio0anpHOW HaydHOM cpene. IlpusHaHue M NoOAAEep’Ka HAalMOHAIBHBIX S3BIKOB B
HAy4YHBIX UCCIIEOBAHMSIX CIIOCOOCTBYET HE TOJIBKO COXPAHEHUIO YHUKAJIbHBIX HAYUHBIX
TPaJAMILIMI, HO U PACIIMPAET JOCTYN K 3HAHUSM Il yYEHBIX, KOTOPBIE MOTYT HE BJIAJIETh
aHTJUIICKUM Ha JOCTAaTOYHOM ypoBHE. BakkHO co3maBaTh miaTGOpMbI 1 MEXaHU3MBI,
KOTOpBIE TOJACPKUBAIOT MyOJUKAIIMKA Ha Pa3HBIX A3bIKaX, YTO MOMOTaeT HAYYHOMY
COOOIIIECTBY pa3BUBAThCS 00Jiee TAPMOHUYHO U YUUTHIBA€T MOTPEOHOCTH YUEHBIX C
Pa3IMYHBIM SI3bIKOBBIM (DOHOM.

HemanoBaxHbIM acCIIEKTOM SIBIISIETCS BHCAPCHNC COBPCMCHHBIX TGXHOHOFHﬁ, TaKHX KaK
aBTOMATHUYECKHUM MNePeBOA U MHCTPYMCHTGSI 110 YIYUIICHHUIO HAYYHOI'O ITMCbMaA, KOTOPBIC
MOI'YT IIOMOYb HCCJICOIOBATCIIAM IIPCOOO0JICTh SI3BIKOBOU 6apLep H YJIYUIIUTb Ka4CCTBO
Hay4YHBIX Hy6HHKaHHﬁ. OTH TEXHOJIOTHU MOT'YT 3HAYUTCJIbHO CHU3UTL HAIPY3KYy Ha
YUYCHBIX, MMO3BOJIASA UM COCPCAOTOYMUTHCA HA COI[Gp)I(aTCHBHOﬁ qaCTHu pa6OTBI, a HC Ha
SA3BIKOBOM O(bOpMJICHI/II/I.

B uenom, BiaMsSHUE aHTJIMIICKOTO SI3bIKa HA HAYYHYI0 KOMMYHHKAIIUIO OYEBHJIHO: OH
3HAUUTEIFHO YCKOPSIET MPOIECC HAyYHOTO OOMeHa W coTpyaHuuectBa. OgHaKo ajis
TOTO 4YTOOBI ATOT Tpollecc ObLUT CHPABEMJIMBBIM U HMHKJIIO3UBHBIM, HEOOXOIMMO
COXpaHsTh W TOJJEPKUBATh S3BIKOBOE pa3zHOOOpasme, oOecreynBas paBHbIE
BO3MOXKHOCTH  JIIi  Bcex  uccuenoBareneil. CoOBpEeMEHHbIE  TEXHOJIOTMH U
oOpa3oBarenbHble WHUIIMATUBBI JIOJDKHBI paboTaTh B HAIPaBICHUU MPEOIOICHUS
S3BIKOBBIX OapbhepOB U CO37aHUs O0JIee TOCTYIMHOW U MHOTOOOpa3HON HAyYHOW CPEIbl.

Takum oOpazom, Oyyliee HayKu HEOTHEMIIEMO CBS3aHO C PA3BUTHEM U MOICPKAHUEM
AHTJIMIICKOTO SI3bIKA KaK S13bIKa HAYYHOM KOMMYHUKAIUHU, HO 3TO JIOJKHO MMPOUCXOIUTh
C YBOXKEHUEM K MHOTOSI3BIYMIO U KYJbTYPHBIM OCOOCHHOCTSAM HAYYHBIX COOOIIECTB 1O
BCEMY MUDY.
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Abstract

Potassium hydroxide (KOH) is a critical industrial chemical used in various sectors,
including agriculture, pharmaceuticals, and chemical manufacturing. The Garlyk Potash
Mining and Processing Complex in Turkmenistan is a significant producer of potassium
chloride (KCI) fertilizer. This paper explores the potential for converting KCI produced
at the complex into KOH, evaluating the technical, economic, and environmental
feasibility of such a process. The study also highlights global trends in KOH production,
potential market demands, and the role of KOH in emerging industries.

Introduction

Potassium chloride (KCI) serves as a primary source of potassium in the agricultural
sector. However, potassium hydroxide (KOH) offers broader industrial applications,
making its production from KCI an attractive prospect. The Garlyk Potash Mining and
Processing Complex, one of the largest producers of KCI in the region, provides an
opportunity to establish a vertically integrated production line for KOH. This article
investigates the methods for converting KCI to KOH and assesses the potential benefits
for the Garlyk complex and Turkmenistan's economy.

KOH is widely used in manufacturing soaps, detergents, and as an electrolyte in alkaline
batteries. Additionally, it plays a crucial role in biodiesel production and the chemical
synthesis of potassium-based compounds. The increasing global demand for KOH,
driven by expanding industrial applications, underscores the importance of exploring
local production opportunities.
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Methods of Obtaining KOH from KCI

The conversion of KCl to KOH typically involves electrolysis, which separates
potassium and chlorine ions in an aqueous solution. The primary methods include:

1. Electrolysis of KCI Brine:

o Involves dissolving KCI in water to form a brine solution.

o Electrolysis of the brine yields KOH, chlorine gas (CI2), and hydrogen gas
(H2).

o Membrane and diaphragm cell technologies are commonly used to
optimize the separation process.

o Membrane cells are preferred due to higher efficiency and lower energy
consumption compared to diaphragm cells.

2. Thermochemical Conversion:

o KCl reacts with calcium hydroxide (Ca(OH)2) under specific conditions to
produce KOH and calcium chloride (CaCl2).

o This method is less energy-intensive but may yield lower purity KOH.

o The by-product, calcium chloride, can be repurposed for de-icing, road
stabilization, and dust control, adding additional value.

3. Alternative Approaches:

o Investigations into innovative catalytic processes and ion-exchange
techniques are ongoing, though not widely implemented at an industrial
scale.

o Research suggests that ion-exchange membranes could significantly
improve production efficiency while reducing waste.

e .
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Economic and Environmental Analysis
Establishing KOH production at the Garlyk complex offers several advantages:

« Economic Benefits:
o Reduces dependence on imported KOH.
o Adds value to the existing KCI production line.
o Creates job opportunities and stimulates local economies.
o Opens up export possibilities for surplus KOH, contributing to national
income.
« Environmental Considerations:
o By-product chlorine can be utilized in other chemical processes,
minimizing waste.
o Proper management of effluents and emissions ensures compliance with
environmental standards.
o Adoption of green technologies in electrolysis can further reduce the
environmental footprint of KOH production.

Case Studies and Global Perspectives

Countries such as Germany, China, and the United States have successfully integrated
KOH production into their potash mining operations, creating highly efficient supply
chains. Lessons from these nations can provide valuable insights for implementing
similar strategies in Turkmenistan. Additionally, market research indicates a rising
demand for KOH in Southeast Asia and Africa, presenting potential export
opportunities.

Conclusion

The potential for producing potassium hydroxide from potassium chloride at the Garlyk
Potash Mining and Processing Complex presents significant economic and industrial
opportunities. By leveraging advanced electrolysis and thermochemical methods, the
complex can diversify its product offerings and contribute to the sustainable industrial
growth of Turkmenistan. Further research and feasibility studies are essential to fully
realize these benefits and implement the necessary infrastructure.
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MMAJIEOTEHETHKHA ONTYBJIMKOBAJIN JIPEBHEHIIIUE
BBICOKOKAYECTBEHHBIE TEHOMBI EBPOIIEMCKHUX CAITMEHCOB

Haransa IlerpoBa

KaHIuIaT OWOJOTHYECKUX HayK, CTapIIdid HAY4YHBIM COTpyAHWK MHCTHTYTa
MOJIeKysipHO# 6nosoruu PAH.

AHHOTAIUSA:

I'pynima majaeoreHeTHMKOB OIMyOJIMKOBajda TE€HOMBI paHHUX IpeacTaBuTenedt Homo
sapiens, XKMBIIMX Ha Tepputopuu EBpombsl Gonee 40 Thicau jeT Hazaa. AHaIU3
BBICOKOKAYECTBEHHBIX T€HETUYECKUX JTAHHBIX MTO3BOJIMJI YTOUHUTH POJICTBEHHBIE CBA3U
JIPEBHUX CANMEHCOB C HEAHJCPTAIbLAMUA W ONPEACIUTH KIIFOYEBBIE MHUIPALIMOHHBIC
MyTHA. DTU PE3yIbTAaThl BHOCAT 3HAYUTEIbHBIA BKJIAJ] B IOHUMAaHKE 3aceiaeHusi EBporbl
M B3aWMOJCHUCTBUS pPAaHHHUX MONyJsINMUA. B cTaTtee paccMaTpuBarOTCA METOIUKH
m3BneueHuss JIHK, ximroueBble HAXOAKM M WX HHTEPOPETANNs B KOHTEKCTE
MMAJICOAHTPOTIOJIOTHH.

1. BBenenue

HccnenoBanne reHOMOB IpeBHUX MpeacTtaBuTeneit Homo sapiens oTKpbIBaeT HOBBIC
TOPU30HTHI B U3YUYECHUU SBOJIFOLIUM YEJIOBEKA.
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JIpeBHelilIne OCTaHKU CallMeHCOB, HalJICHHbIE B EBpoIie, CBUIETENBCTBYIOT O CIOKHBIX
MUTPALMOHHBIX Mpolleccax W B3aUMOJEHUCTBUSIX C HeaHaepTaibliamMu. OgHaKo 0
HEJJaBHETO BPEMEHU TEHETHUYECKH aHalu3 ATUX OCTAaHKOB ObLI 3aTpyAHEH H3-3a
IJIOXOM COXPAHHOCTU Marepuaia. Pa3BUTHE TEXHOJIOTHN CEKBEHUPOBAHUS MO3BOJIUIIO
MOJIYYUTh BBICOKOKAYECTBEHHBIC TEHOMBI, YTO CTaJO TPOPHIBOM B 00JIaCTH
MaJICOreHETUKH.

2. MaTtepuajibl 1 METObI

JIHK Obuta u3BnedeHa u3 ¢pparMeHTOB KOCTEH W 3yOOB, HaWJECHHBIX HA CTOSHKAX B
3amannoit u Llentpansnoit EBpore. OcHOBHOE BHHMaHUE YACNSAJIOCH oOpas3lam Hu3
neuiep Bunaus u bauo-Kupo, Bo3pact KOTopbIx cocTaBiseT oT 42 10 45 ThicAY JET.
Jlis cexBeHHMpoBaHHS Hcmoyib3oBasiack Meroauka UDG (uracil-DNA-glycosylase),
MO3BOJISONIAs MUHUMU3HPOBATh OIMOKM, BbI3BaHHbIE aerpaganueil JIHK. I'enombl
OBUIM CEKBEHHPOBAHbI C MOKpbITHEM Oojee 30X, 4TO 00ECeuno BBICOKYI0 TOYHOCTh
pE3yJIBTaTOB.

3. Pe3yabTaTsl M 00CyKIeHHE

AHanu3 TeHOMOB TO0Ka3aJl, YTO JIPEBHEHIINE eBponeiickie canmueHchl umenu ao 3-4%
Heanaepranbcko JIHK, d4ro cBUAETENbCTBYET O HEOJHOKPATHBIX — ClIydasx
ckpemuBanusa. Hekotopeie (parMeHTBl TeéHOMa OKa3aJducCh YHHKaJbHBIMH W HE
BCTPEYAIOTCS Yy COBPEMEHHBIX TMOMYJSAMUNA. ODTO TMOATBEPXKIAET CYIIECTBOBAHUE
JIPEBHUX MHUTPAINMOHHBIX BOJIH, KOTOPBIE HE OCTABWJIM TE€HETHYECKOTO CleJa B
COBPEMEHHBIX JIFOMISIX.

European X
hunter-gatherers
L J ®
w =
early European
Farmers male-pattern baldness

lceman phénotypes

® o :
w w high skin pigmentation

HNHuTtepecHo, yTo reHoMbl u3 bado-Kupo mokazanu poacTBo ¢ paHHUMH MOMYJISUUASIMHA
BocTtouHol A3uH, 4TO TOBOPUT O CIIOKHBIX MUTPALMOHHBIX MOTOKAaX, MPOXOJUBIINX
yepe3 EBpasuio B O3HEM IUIEUCTOLICHE.

_Anatolian Farmers
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4. 3HaveHue I MATECO0AHTPONOJIOTUH

[TomyueHHble naHHBIE CBUACTEILCTBYIOT O Oosiee paHHeM MpHUcyTcTBUU Homo sapiens
B EBporne, yem mpenmnonaragoch paHee. ITO CTaBUT IOJ COMHEHHE TpPaJUuLMOHHbBIC
IIPEICTABICHNS O €AUHCTBEHHOM BOJIHE 3aCEJICHHsSI M MOATBEPKAACT MHOIOKPATHBIE
MUTPALMHA U KOHTAKTBI C apXaUYHBIMH HOIMYJISIIUSMU.

5. 3akaouenue

JIaHHBIE T€HOMHOI'O aHaIM3a OTKPBIBAIOT HOBBIE CTPAHULBI B HCTOPUU 3ACEIICHUS
EBpomnsl. OHM NOATBEPKIAAIOT, YTO CAIIMEHCHI MOSBWINCH HA KOHTHUHEHTE 3a/10JT0 10
IpeanoaraeMoi JaThl, a UX B3aUMOJEUCTBHE C HEaHepTalbllaMH ObLJI0O HHTEHCUBHEE,
4eM CYUTAJIOCh paHee. DTHU pe3yJIbTaThl O3BOJISIIOT YTOUHUTH KaK XPOHOJIOTHIO, TaK U
IyTH MATPALNA JPEBHUX JIFOJIEH.
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The study of nano-structured materials has become a cornerstone of modern material
science. These materials, typically characterized by their unique properties at the
nanoscale (ranging from 1 to 100 nanometers), have transformative potential across a
variety of applications, from electronics and energy storage to medicine and
environmental science. Given their small size and high surface area-to-volume ratio,
nano-materials exhibit properties that differ significantly from their bulk counterparts.
The manipulation of these materials requires precise control and understanding at the
atomic and molecular level, which is where advanced computational techniques have
proven invaluable. This article discusses some of the leading computational methods
employed in the study of nano-structured materials, their applications, and future
prospects.

1. Introduction to Nano-structured Materials

Nano-structured materials possess unique characteristics, such as enhanced strength,
improved electrical conductivity, and superior optical properties. These traits arise due
to the quantum effects and increased surface-to-volume ratio at the nanoscale. As a
result, they have revolutionized fields like nanotechnology, electronics, renewable
energy, and drug delivery systems. However, understanding and optimizing these
properties requires extensive research into the atomic and molecular structure of these
materials. Computational techniques have become essential in facilitating this research
by enabling the simulation and modeling of nano-materials before they are synthesized
in the lab.
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2. The Role of Computational Techniques in Nano-material Research

Computational methods are indispensable for predicting the properties and behaviors of
nano-structured materials. By simulating materials at the atomic level, researchers can
reduce the need for time-consuming and expensive experimental work. These
techniques allow for the exploration of material properties that are difficult to measure
directly, such as the interaction between atoms, the effect of surface defects, and the
response of materials to external stimuli.

2.1 Density Functional Theory (DFT)

Density Functional Theory (DFT) is one of the most widely used computational methods
in the study of nano-structured materials. It is based on the concept that the properties
of a system can be determined by the electron density rather than the complex many-
electron wavefunction.

DFT allows researchers to predict various properties, such as the electronic structure,
magnetic behavior, and chemical reactivity of materials. The method has been applied
to model the interaction of nano-materials with other substances, including catalysts,
solvents, and biological systems.

DFT has several advantages, such as its ability to handle large systems with reasonable
computational cost. However, DFT calculations can be limited by the choice of
approximations for exchange-correlation energy, especially in systems with strong
electron-electron interactions, such as in transition metal oxides and magnetic materials.

Ptychographic X-ray computed tomography at the nanoscale Nature
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2.2 Molecular Dynamics (MD)

Molecular Dynamics (MD) simulations involve solving Newton’s equations of motion
for atoms in a system. This technique provides insights into the dynamic behavior of
nano-structured materials by simulating atomic interactions over time. MD is
particularly useful for studying phenomena such as diffusion, mechanical properties,
thermal conductivity, and the effects of external forces like pressure and electric fields.

One of the main advantages of MD is its ability to simulate the time evolution of
materials under realistic conditions. However, the method requires considerable
computational resources, especially when modeling large systems or long timescales.
Additionally, MD relies on empirical force fields, which may not always accurately
capture the behavior of complex materials at the atomic level.

2.3 Monte Carlo Simulations

Monte Carlo (MC) simulations are stochastic methods used to model systems with
numerous interacting components.

These simulations rely on random sampling to explore the configuration space of a
material and calculate statistical properties such as free energy, entropy, and specific
heat. In nano-materials research, MC simulations are widely used to study phase
transitions, adsorption phenomena, and material behavior under varying temperatures
and pressures.

Unlike MD, which is based on the dynamics of atoms, MC simulations are used to
sample different configurations and obtain thermodynamic averages. This makes MC
particularly useful in studying equilibrium properties of materials, such as phase
diagrams and molecular organization.

2.4 Tight-Binding Models

Tight-binding models are a class of computational techniques used to approximate the
electronic properties of materials. These models are particularly useful for studying the
electronic structure of nano-structured materials, such as graphene, carbon nanotubes,
and semiconductor nanostructures. Tight-binding methods treat the electrons as moving
in a lattice with a set of defined interactions between atoms.

The tight-binding approximation is computationally less expensive than first-principles
methods like DFT, making it suitable for large systems. However, it relies on
simplifying assumptions about electron hopping between atoms, which may not fully
capture the complexities of real-world materials.
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3. Applications of Computational Techniques in Nano-materials Research

Computational techniques have significantly advanced the understanding of nano-
structured materials, enabling the discovery of new materials with tailored properties.
Some of the key applications include:

- Nanomaterial Design: By simulating materials at the atomic level, researchers
can predict their properties and optimize them for specific applications. For
example, computational techniques have been used to design new catalysts for
energy production and storage.

. Energy Storage: Nano-materials, such as carbon nanotubes and graphene, are
promising candidates for use in supercapacitors and batteries. Computational
models help to predict the behavior of these materials in energy storage devices,
leading to improvements in performance and efficiency.

. Catalysis: Computational methods are used to study catalytic reactions, providing
insights into the mechanisms of reactions at the nanoscale. This helps in the design
of more efficient catalysts for industrial processes.

« Nanomedicine: Computational techniques play a critical role in understanding
how nano-materials interact with biological systems. This knowledge is crucial
for the development of drug delivery systems, biosensors, and diagnostic tools.

4. Challenges and Future Directions

Despite the success of computational techniques in nano-materials research, several
challenges remain. One of the key issues is the high computational cost associated with
modeling large systems or performing long simulations. In addition, many existing
models rely on approximations that may not fully capture the complexity of nanoscale
systems.

Future directions in computational research include the integration of multi-scale
models, which combine methods like DFT, MD, and continuum mechanics to capture
phenomena across different length scales. Additionally, the incorporation of machine
learning and artificial intelligence into computational materials science holds great
promise for accelerating the discovery of new materials.

5. Conclusion

Advanced computational techniques, such as DFT, MD, Monte Carlo simulations, and
tight-binding models, have significantly advanced our understanding of nano-structured
materials. These methods allow researchers to predict material properties, optimize
performance, and accelerate the design of new materials for a wide range of applications.
As computational power increases and new techniques are developed, the role of
computational methods in nano-materials research will continue to expand, leading to
the discovery of innovative materials and technologies that will drive the future of many
industries.
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Abstract

The increasing demand for clean and safe drinking water has driven research into
advanced water treatment technologies. Nano-coagulants have emerged as promising
materials due to their high surface area, enhanced reactivity, and efficient removal of
contaminants. This paper presents a comprehensive study on the synthesis of nano-
coagulants and their performance in drinking water purification. Various synthesis
techniques, including sol-gel, hydrothermal, and green synthesis methods, are discussed
in detail. The paper further evaluates the coagulation efficiency, turbidity removal, and
heavy metal ion adsorption capabilities of nano-coagulants. Comparative analysis with
conventional coagulants highlights the superior performance of nano-based materials.
This study underscores the potential of nano-coagulants to revolutionize drinking water
treatment processes, contributing to sustainable water management practices and
addressing the growing concerns of water scarcity and contamination.

1. Introduction

Access to clean drinking water is a fundamental human right and a critical component
of public health. However, increasing pollution and industrialization have led to the
contamination of water sources, posing significant challenges to water treatment
facilities. Traditional coagulants, such as alum and ferric chloride, are widely used but
often suffer from limitations including sludge production, high chemical consumption,
and incomplete removal of contaminants. Additionally, the residual aluminum from
alum-based treatments has raised concerns about long-term health effects. Nano-
coagulants, owing to their nanoscale dimensions and unique physicochemical
properties, offer a promising alternative for enhancing the efficiency of water
purification processes. Their ability to operate at lower dosages while achieving higher
coagulation efficiency makes them attractive for widespread application in drinking
water treatment.
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2. Synthesis of Nano-Coagulants

The synthesis of nano-coagulants involves multiple approaches, each with distinct
advantages that influence the performance and scalability of the final product.

2.1 Sol-Gel Method
The sol-gel method is a widely used technique for the synthesis of nano-coagulants.

This process involves the transition of a solution into a solid gel, leading to the formation
of nanoparticles. Key advantages include precise control over particle size,
homogeneity, and high purity of the final product. The sol-gel process can be modified
to incorporate dopants, allowing for the development of composite nano-coagulants with
enhanced properties.
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2.2 Hydrothermal Synthesis

Hydrothermal synthesis involves the use of high temperature and pressure to promote
the crystallization of nano-coagulant materials. This method is advantageous for
producing highly crystalline nanoparticles with well-defined morphologies. By
adjusting the synthesis parameters, such as temperature, reaction time, and precursor
concentration, researchers can tailor the particle size and surface characteristics to
optimize coagulation performance. Hydrothermal synthesis is particularly beneficial for
generating nanoparticles with enhanced mechanical strength and stability, essential for
large-scale applications.

2.3 Green Synthesis

Green synthesis leverages biological and plant-based materials to produce eco-friendly
nano-coagulants. This method is gaining attention due to its sustainability and the
absence of toxic reagents in the synthesis process. Plant extracts, microorganisms, and
bio-waste materials are utilized to reduce metal salts, forming nano-coagulants with
biocompatible surfaces. Green synthesis not only reduces environmental impact but also
results in the production of nanoparticles with unique surface functionalities that
enhance adsorption and coagulation properties.

3. Performance Evaluation of Nano-Coagulants

The performance of nano-coagulants is assessed through a combination of laboratory
experiments and field trials, focusing on key metrics such as turbidity removal, heavy
metal adsorption, and microbial inactivation.

3.1 Turbidity Removal Efficiency

Nano-coagulants exhibit enhanced turbidity removal due to their large surface area and
high charge density. Experimental results demonstrate that nano-coagulants can achieve
up to 95% turbidity reduction in highly contaminated water samples. This high
efficiency is attributed to the rapid formation of dense flocs that settle quickly, reducing
the duration of the coagulation process and minimizing energy consumption.

3.2 Heavy Metal Adsorption

The adsorption of heavy metals such as lead, arsenic, and cadmium is significantly
improved using nano-coagulants. Batch adsorption studies reveal that nano-coagulants
can remove over 90% of heavy metal ions from water, surpassing the performance of
conventional coagulants. The nanoscale dimensions and high surface reactivity of nano-
coagulants facilitate the binding of metal ions, effectively reducing their concentrations
to safe levels.
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3.3 Comparative Analysis

A comparative analysis between nano-coagulants and conventional coagulants
highlights the advantages of nano-materials in terms of faster coagulation, lower dosage
requirements, and reduced sludge volume. Nano-coagulants not only improve
contaminant removal efficiency but also contribute to lower operational costs and
reduced environmental impact.

4. Conclusion

The synthesis and application of nano-coagulants represent a transformative step in the
field of drinking water purification. Their superior performance in contaminant removal
and environmental sustainability positions them as the next-generation solution for
water treatment challenges.

Future research should focus on large-scale implementation and the development of
cost-effective synthesis routes to facilitate widespread adoption. Additionally, exploring
hybrid nano-coagulants that combine multiple functionalities, such as antimicrobial
properties and pollutant degradation, could further enhance the effectiveness of water
purification systems.
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KaHauaaT  (QU3UKO-MATEeMAaTHYSCKUX  HAyK, CTapmIMd  HAY4YHBIH  COTPYIHUK
Actponomuueckoro uacturyta um. I1. K. Illtepubepra MI'Y.

AHHOTALMSA:

Kocmuuecknit Teneckon J[xerimca Y206a (JWST) momyuun uzoOpakeHHs] APEBHHUX
3BE3/IHBIX CKOTUICHUH B TaJIAKTUKE, YAAJICHHONW Ha 11 MIIITHap/I0B CBETOBBIX JIET. JTa
rajJlakTUKa TMpeAcTaBiIsieT coOod paHHui aHanor Mieuynoro Ilytu Ha craguu
dbopmupoBanus. Beicokoe pa3pelieHre TeaecKola MO3BOJUII0 Pa3IMIUTh OTACITbHBIC
3BE3/IHBIC CKOIUICHUS U M3YYUTh WX CBOMCTBA. Pe3ynbTaThl MCCIIEIOBaHUS TalOT HOBOE
MOHUMAaHUE TPOIECCOB 3BE3M000pa30BaHUS W DJBOJIOIMH TAJTAKTUK B PpaHHEH
Bcenennon.

1. BBeaenue

Kocmuuecknii Teneckon Jlxeiimca Y300a OTKphIBA€T HOBBIE TOPU3OHTHI B U3yUYEHUU
nanekon BeeneHHou, mo3Boisis 3arfaHyTh B 3MI0XY, KOT1a TaJTaKTUKHU TOJIbKO HAUMHAIN
dbopmupoBatbes. HenaBHue HaOMOACHUS BBISIBUIIM 3BE3/IHBIE CKOTUICHUS B TaJIaKTUKE,
KOTOpasi MpeJICTaBIsIeT co0o0M ananor panHero Miieunoro Ilytu. M3yuenue nogo0GHbIX
00BEKTOB MOMOTAET PEKOHCTPYUPOBATH UCTOPHUIO (POPMUPOBAHUS HAIIEH raJaKTUKU U
MOHATh MEXAHU3MbI POCTA 3BE3/THBIX CUCTEM.

Hubblt*‘
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2. MeToauKa ¥ 00bEKThI HCCJIEI0BAHUA

Ha6nronenust mpoBogmmmchk ¢ momombio uHpakpacHoro mpuoopa NIRCam (Near
Infrared Camera) ma OGopty JWST. B xome wuccnenoBanus OBLIHM TOJYYCHBI
N300paKCHHS TAAKTHKU C KPacHBIM CMelleHHeM z=3.5z = 3.5, 4TO COOTBETCTBYET
BO3pacTy BeenenHol okono 2 MusnapaoB jet. C MOMOIIBIO CIIEKTPAThHOTO aHaIN3a
ObLIa I3MepeHa CBETUMOCTh M XUMHUYECKHUI COCTaB 3BE3/IHBIX CKOTUICHHUH.

3. OcHOBHbBIE pe3yJIbTaThl

Teneckon BBISBUII HECKOJIBKO KOMITAKTHBIX 3BE3/IHBIX CKOIUICHHM, pa30pOoCaHHBIX MO
nucky ramaktuku. MIx Bo3pact coctaBiger ot 100 mo 300 muwuimoHoB jeT. AHanu3
MOKa3ajd BBICOKYIO KOHIIEHTpAIlMI0 METaUIOB, YTO CBHJIETEIILCTBYET O OBICTPOM
3B€3/1000pa30BaHUM Y HAJTMYHUM TPEABITYIINX MOKOJICHUM 3BE3].

HexoTopble n3 CKOIIEHWH NEMOHCTPUPYIOT NPU3HAKU CIUSHHUS, YTO COIIIACYETCS C
MOAENIAMH (OPMUPOBAHMS TaNTAKTUK, B KOTOPBIX KPYIHBIE 3BE3HBIE CUCTEMBI
BO3HUKAIOT U3 MHOKECTBA MEJIKUX IIPOTOrAJIAKTHUK.

4. 3HayeHue 11 KOCMOJIOTHMU M ACTPOPU3UKHU

N3yueHune panekod TallaKTUKA JAaeT BO3MOXKHOCTh TOHSTh, KaK pPa3BUBAINCH
MPEAIIECTBEHHUKNA COBPEMEHHBIX CIUPAIbHBIX TaNaKTUK. Pe3ynbrarsl HaOMI0IeHUN
JWST mnoarBepkaarT, YTO MpPOILECChl 3BE31000pa30BaHUS M CIUSHUA Wrpaliv
KJIFOUEBYIO POJIb B (YOPMHUPOBAHUM TFATAKTHK, OAOOHBIX Miieunomy [lyTH.

5. 3akaouenue

JlaHHbIE, TIOJIy4eHHBbIE C TOMOIIbI0 Teneckomna JlxeliMca Ya00a, mpeaocTaBisiOT
OecrieHHy0 HMHGOpPMALMI0 O PAaHHUX JTamax »dBOJIOINUU TalakTUK. B Oyaymem
TJIAHUPYETCS MPOTODKUTH HAOTIOICHHSI C IIEIBI0 H3YUCHUS IPYTHUX FaTaKTHK-aHAIOTOB
1 YTOUYHEHHS MOCNeH (hOpMUPOBAHHUS KPYITHBIX 3BE3/IHBIX CUCTEM.
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3JEMEHTHBIN COCTAB M HIEHHOCTH CEMSIH CEMSIH ITPOCO,
BBIPAINEHHOI'O B TYPKMEHUCTAHE: BUOJIOI'MYECKAS
HEHHOCTB 1 BJIMSAHUE HA 3IOPOBBE YEJIOBEKA

Yapeiea I'yabHap Xoa:xkaMKyJIbIeBHA

JloLieHT, KaHAUIAT OMOJIOTUYECKUX HayK, TypKMEHCKUN TOCY1apCTBEHHBIN
MEIULIMHCKUM YHUBEpCUTET UM. MbIpata I apprieBa

r. Amxaban TypkmeHucTaHn

YapreieBa Oryana3uk baiipamoBHa

Crapuuii npenojaBaresb, KaHAUIAT OMOJIOTHYECKUX HayK, TypKMeHCKU
rOCyJJapCTBEHHBIN MEAULIMHCKUN YHUBEPCUTET UM. Meipara ['appsieBa

r. Amxaban TypkMmeHucTaH

Ha3zaposa Msxpu Taranosua

[IpennomaBarens, TypKMEHCKHN TOCY1aPCTBEHHBIA MEIUIIMHCKUN YHUBEPCUTET M.
Meipara ['appeieBa

r. Amxaban TypkMeHUCTaH

AHHOTAIIUA

WccnenoBad 37€MEHTHBIM COCTaB, OI[EHKA IKOJIOTMYECKON YUCTOTHI U O€30MacHOCTU
JUISL YEJIOBEKA. CEMSIH MPOCO, BBIPAIIEHHOIO B TypKMEHHUCTaHE

boimu npoBeaeHbl aTOMHO abCOPOIMOHHBIN, (DOTOMETPUUECKHM, TUTPUMETPUUECKHIA,
IPaBUMETPUUECKUN U CIIEKTPAIbHBIM METO/bl aHaln3a. AHaIU3 MoKa3ajl O0rarcTBO U
pazHooOpa3re MUHEPAJIBHOTO COCTaBa Mpoca. BrIsiBIEHbI 8§ MaKpO3JIEMEHTOB pacTEHUS,
28 MHUKpPOA3JIEMEHTOB U 4 ynbTpaMHKpodJeMeHTa. [lokazaHo BecoMoe OHOIOrnyecKoe
BIIMSIHUE JICKAPCTBEHHOTO PACTEHUSI HAa OPraHrW3M 4YEJOBEKAa, HAJIMYME IIEHHBIX
3JIEMEHTOB B HEM M €0 SKOJIOTUYECKAs] YUCTOTA.

HccnenoBanue npoco 00bLIKHOBEHHOTO

310poBEIi 00pa3 KHU3HU, BKIOYAIOIIMK MPAaBUIIBHOE MHUTAHUE, - CAMBIM JICIIEBBIA U
paIlMOHAIBHBINA CIOCO0 YKpEIUJICHUs 370pPOBbS YETIOBEKA, BO3MOXKHOCTh HE TPATUTh
JICHBI'W Ha JieueHue B OyaymieM. PexoMeHaaum MUPOBBIX OpraHU3aIMi METUITUHBI U
3I0pOBBS [0 BOMPOCY MUTAHUS UIUTIOCTPUPYET TaK Ha3bIBaeMas MUIEBAS TUPaMUIA.

B e€ ocHOBe HaxXOAATCs MPOIYKTHI U3 3JIaKOBBIX KYJIBTYp, TAaKHE Kak XJieO, KPYIbl U
MaKapOHHBIE U3JEIUs, B TOM YUCJIE NIIEHHAA MyKa U KpyIIa.
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[Ipoco 0OBIKHOBEeHHOE, WM Tpoco moceBHoe (mar. Panicum miliaceum) -
OJTHOJIETHEE TPABIHUCTOE pacTeHue, Bua pojaa [Ipoco (Panicum) cemericTBo 31aku, Wi
MsrtaukoBeie (Poaceae).

IIpoco - TtemnontoOMBOE, 3aCyXOyCTOMYMBOE, KAPOCTOMKOE pacTEHUE, KOTOPOE
IJI0XO0 PacTET HA KUCIIBIX MOYBax.

OCHOBHBIMU NMPOU3BOJUTENSIMH MTPOCA TOCEBHOTO B HACTOSIIEE BPEMS SIBISIOTCS 5
crpan: Poccus, Unnusa, Kurait, CIIA u Ykpauna.

3epHo mpoca coaepxkut 10-15% Oenka u 2,5-4,5 % xupa, npudémM 3apoJIbIII
coCTOUT U3 XHUPOB Ha 21-29 %. OcHOBHBIM M HauOojee LEHHBIM MNPOAYKTOM
SBIIAETCS Kpyna mpoca — mmeHo (3 Buma: apaHern, mn@oBaHHOE U ApoOIEHOE),
koTopoe comepxut 12,0-14,7 % Oenka — Oonplie, YeM pucoOBas, sSYHEBad,
KYKypy3Hasi U coproBas Kpynbl. B cocraBe Oenka BbIsiBIeHO 19 aMHUHOKHCIOT, B
TOM 4uclie Bce He3ameHumble. Kpaxmana B mmene 64—78 %, B ero cocraBe 18—
21 % amunossl u 79-82 % amunionexkTuHa. B nmene cogepxarcs BUTaMuHbl A, By,
B, u PP, E, Genku, kpaxmai, caxap, KJIeTuyaTKa, OBICTPO OKHCISIONIUICS XHD,
MUKpPO3JEMEHTHI [5,7,9,12].

B HaponHo#l MenuuuHe MPOCO LIEHUTCS Kak CPEICTBO, aapsiiee (GU3NYEeCKue u
YMCTBEHHBIC CUJIBI U YKpeIJIsitonee UMMYHUTET. [IpenapaTel u 0ObIUHBIE KAIIU U3
MIII€Ha XOPOIIO BBIBOJAST M3 OpPraHU3Ma AHTUOMOTUKH, HEUTPATU3YIOT KHUD,
BBIBOJISIT XOJIECTEPUH, CIOCOOCTBYIOT YKPEIJICHUIO CIIOMAaHHBIX U MOBPEKIAEHHBIX
KOCTEN U COECIMHEHUIO MATKHX TKAHEN, YCKOPSIOT 3aKUBJICHUE PAH, CTUMYJIUPYIOT
KkpoBeTBOpeHue. CBexee 3epHO IMpoca yHoTPeOJSIOT B MUILY MPU HAPYIICHUSX
oOMeHa BEIECTB, OXUPEHUM, aAuabere, 3a00JIEBAaHUSAX CEPACYHO-COCYIUCTOU
CUCTEMBbI, aTepPOCKJepo3e, OOJE3HIX MKEJIYJIOUHO-KUIIEUHOTO TpaKTa, 3amopax,
TUNEPTOHUYECKON 00Jie3HH, O0JIe3HAX MeueHu, onkoaoruu [1,3,8].

Heab wucciaenoBanmsi. M3ydyeHHne 3JIEMEHTHOTO COCTAaBa, OLICHKA 3KOJOTHMYECKOU
YUCTOTHI M O€30MAaCHOCTHM IS 4YeJOBeKa CEeMSH IIPOCO, BBIPAIEHHOTO B
TypkMmeHucrane.

OO0beKkTbl U MeTOAbl UccaenoBaHus. OOBEKTOM JAHHOTO HUCCIIEIOBAHUS SIBIISIETCS
poco, ypoxkaik kortoporo Obu1 coOpan B Cakapckom paiione Jlebarckoro Benasta
Typxkmenucrtana. OroOpaHHbIe 71 aHANIM3a 3€pHA PACTEHHUM TIIATENIBHO OYUIIAIOT OT
NbUIM M JAPYTUX 3arps3HEHUM, MPOMBIBAIOT B JUCTWIIMpoBaHHOM Boje. Ilocrne
MPOMBIBAHUSI PACTEHUS TMOJCYIIMBAIOT HA BO3AYXE WIM B CYHIWIBHOM MIKady mOpu
temmepatype 100-110°C.

Mertonpl aHann3a — aTOMHO a0COPOIMOHHBIN, POTOMETPUIECCKUI, TATPUMETPUUCCKUA,
IPaBUMETPUUECKHUI U CHEeKTpadbHbIA. VccienmoBanus moka3anu OOraThli M MIMPOKUAN
MUHEpaJIbHBIA COCTaB 3€peH Mpoca. Tak, B 30Jie 36pEeH pacTeHUs Mpoca 0OHAPYKEHBI
6onee 40 rnemeHTOB. Pe3ynbTaThl XUMUYECKUX UCCIICIOBAHUN MPUBEICHBI B TAOIHIIAX.
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https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B2%D1%8F%D0%BD%D0%B8%D1%81%D1%82%D1%8B%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B2%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%81%D0%BE
https://ru.wikipedia.org/wiki/%D0%97%D0%BB%D0%B0%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%97%D0%BB%D0%B0%D0%BA%D0%B8
https://bigenc.ru/c/aminokisloty-acfecb
https://bigenc.ru/c/krakhmal-2d402e
https://bigenc.ru/c/amilazy-f96448
https://bigenc.ru/c/amilopektin-67f828
https://bigenc.ru/c/vitaminy-23347b
https://bigenc.ru/c/kholesterin-04e677
https://bigenc.ru/c/ateroskleroz-e3c96a

Ta6JII/IHa 1. PGSYJIBT&TI)I KOJIMYCCTBCHHOT'O XUMHWUYCCKOI'0 aHaJIn3a 30JIbl 3€pHA IIICHA B

pacyeTe Ha CyXyl0 Maccy 3epHa, MI/KT.

HaumenoBanne KOMIOHEHTOB [Tmeno
3ospHOCTE MaTepuaia (mpu 450°C), % | 6,20
Kamuii (K), mr/kr 2790
Hatpwii (Na), Mr/kr 164,7
®docdop (P20s), Mr/kr 3630
Cepa (S), Mr/kr 1504
Kanpbuwii (Ca), Mr/kr 1085
Marnwuit (Mg), Mr/kr 564
Keneso (Fe), mr/kr 85,8
Menp (Cu), Mr/Kr 3,23
[uuk (Zn), Mr/kr 34,9
Maprasnen (Mn), mMr/kr 13,9

Ta6JIHIIa 2. PGSYJII)TEITBI IMOJIYKOJIMYCCTBCHHOI'O CIICKTPAJIbBHOT'O aHaJ/In3a 30JIbl 3CPpHAa

TIIEHA B pacueTe Ha CYXYyI0 Maccy 3epHa (MI/KT).

Bxoasiiue B | MaccoBasi 0.1, | Bxoasimue B | MaccoBasi 0.4,
COCTaB MI/KT COCTaB MI/KT
KOMIIOHEHTBI KOMIIOHEHTBI
Kpemuuii (Si) 6omnee 6000 Bucmyr (BI) 0,093
Amomunui (Al) | 3100 Mpimbsik (AS) menee 1,2
Huxkens (Ni) 1,24 Kanmuii (Cd) MeHee 2
KobansT (C0) 0,25 OuoBo (Sn) 0,062
Turan (Ti) 6,2 Iamnmii (Ga) 0,12
Banamuii (V) 0,31 I'epmanwuii (Ge) menee 0,2
Xpowm (Cr) 0,62 Wuawii (In) menee 0,2
Monubaen (Mo) | 0,31 3omoto (Au) menee 0,3
Bonsdpam (W) menee 0,6 bepumnuii (Be) 0,031
[{upxonwuii (Zr) 1,9 JIutuit (L) 0,62
I"apumii (Gf) MeHee 2 Crponruii (Sr) 7,4
Huoowuii (Nb) menee 0,6 bapuii (Ba) 18,6
Tanran (Ta) menee 30 Tamnuii (TI) menee 0,1
Csumnerr (Pb) 0,31 [Tnatuna (Pt) menee 0,2
Cepeopo (AQ) 0,0093 Penxosemenbhbie | meHee 0,1
METAaJLIBI
Cypbma (Sb) menee 0,3
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Cpenu 0OHapy» KEHHBIX B 30JI€ PACTEHUSI DJIEMEHTOB 8 OKa3aJIlCh Makpo-, 28- MUKpo-, 4
— yabTpaMuKpodieMeHTaMu. KomuecTBo 00HApyKEHHBIX 3JIEMEHTOB B UCCIIETYEMBIX
paCTEHUSAX MO CTENEHW yOBIBaHWUS MOXKHO MPEACTABUTH B BHUE CICAYIONIETO PSja:
Si>P>AlI>K>S>Ca>Mg>Na>Fe>Zn>Ta>Ba>Mn>Sr>Ti>Cu>
Cd=Hf>Zr>Ni>As>Li=Cr>Nb=W>V=Mo=Pb>Sb=Au>Co>Ge=In=Pt>Ga>TI>Bi>Sn
>Be>Ag.
Hau6osee BeICOKOE CoaepKaHue B PSIIy MakpossieMeHToB otMeueHo s Si, P, Al, K, S
u Ca. A B psy MUKPORJIEMEHTOB Fe.
CoryracHO KOHIIEHTpAIlUU JJIEMEHTHI, OOHAPYKEHHBIE B TIpoce, ObUTM pa3eicHbl Ha
IECTh TPYTI:

Boire 1000 Mr/kr — 6 amemenToB (15%);

100-1000 mr/kr — 2 snmementa (5%);

10-100 mr/kr — 5 sanemenTos (12,5%);

1-10 mr/kr — 8 anemenToB (20%);

0,1-1 mr/kr — 14 snemenToB (35%);
Mesnsie 0,1 mr/kr — 5 anemenToB (12,5%).
CrnenoBaTelbHO, OCHOBHOE KOJMYECTBO 3JIEMEHTOB HAxXoIuTCs B mpomexyTtke 0,1-1
Mmr/kr u 1-10 Mmr/kr, »Tu mokazatenu s 3EpeH mnpoca cocTaBisioT 55%.
[lepeuriciieHHbIE 3JEMEHTHI pa3Aeiiiin Ha: UMerolue ouonorundeckoe 3Hauenue (Fe,
Ca, Co, Mg, Mn, Cu, Mo, Cr, Zn), ycinoBuo Baxxuoe (V, Si, AS), TOKCHYHBIC dJICMCHTHI
(Ba, Bi, Cd, Pb), norenmansuo rokcuunsie (Ga, Sn, Sr, Ag, Ti, Zr) [6, 10].
B pesynbrare uccnenoBanuili B coctaBe 3¢peH pacTeHusl ObUIM 0OHApPY>KEHBI BPEIHbBIC
JUTsI OpraHu3Ma OMO(PMIBHBIC MHKPOIJIEMEHTBI, TSKEIbIe METaulbl U aM(oTepHBIC
BemecTBa. OgHAKO WX KOJWYECTBO HE TMPEBBINIACT OMYCTHMBIC HOPMBI, IS
OMOJIOTUYECKHA aKTUBHBIX J00ABOK, M3TOTOBJICHHBIX M3 pacTeHuil. ComepikaHue dTHX
AIIEMEHTOB, YyKa3aHHbIE B (apMakomesXx HEKOTOPBIX CTpaH Il OMOJOTHYCCKU
aKTUBHBIX J00aBOK, TOJIYYCHHBIX M3 PACTCHHM, YacB M JICKAPCTBEHHBIX PACTCHHM
COCTaBJISIET:
Mn — 20-70 mr/kr; Zn — 15-150 mr/kr; Cu — 3-40 mr/kr; Cd — 0,05-3,0 mr/kr; As —0,01-
1,5 mr/xr; Pb —0,1-10,0 mr/kr; Sb —0,01-0,3 mr/kr, Be — 0,001-0,4 mr/xr [4, 11, 13].

[ToxazaHo, KOJTMYECTBO YKA3aHHBIX 3JIEMEHTOB B 3¢pHAX MPOCO BHIPAIICHHBIX B
TypkMmeHuCcTaHe HUXKE TTPEACTBHBIX TOMyCTHMBIX HOPM, YTO TIO3BOJISIET 3aKITFOYUTH 00
AKOJIOTHYCCKON YUCTOTE PACTCHUSI M €T0 O€30MMaCHOCTH I YenoBeka. TakuM obpazom
aHaJIM3 TTOKa3asl 0OraTCTBO M pa3HOOOpa3ue MUHEPAIBHOTO COCTaBa MPOCo.
BoisiBaeHpl 8  Makpo3JIEeMEHTOB  pacTeHus, 28  MHUKpOdJIeMeHTOB u 4
yIbTpaMHuKpodJieMenTa. [TokazaHo Becomoe OMOIOTHYECKOE BIUSHUE JIEKAPCTBEHHOTO
pacTeHHMs Ha OpPraHW3M 4YEJIOBEKa, HAJMYMe IICHHBIX DJIEMCHTOB B HEM U €r0
AKOJIOTHYECKAsT YUCTOTA.

-194 -



Jluteparypa

1.

AnekceeB b.Jl., PacynoB M.M. 3aroroBka M OXpaHa JICKaPCTBEHHBIX pPAaCTCHUU
Harecrana. — Maxaukana, 1983.

barypun A.K., Mennenscon .. [Tutanue u 3m0poBbe: npodrembr XXI Beka //
[TumeBas nmpomseinuieHHOCTh. — 2005. - NoS.

Bangpimea B.M., FOcynoBa A.A. OnHoJieTHHE JI€KapCTBEHHBIE pPACTEHUSA B
KyJnbType. — @pynze, 1978.

I'pasens U.B., IletpoB H.B., Campuinna M.A. u np. OnpeneneHue conepkaHus
TSDKEJBIX METAIJIOB B JIEKAPCTBEHHOM PAaCTUTENBHOM chipbe. // @apmanus, 2008, No
7, 3-5c.

Mycuna O.H., Iletuaun M.II. TloauKOMIIOHEHTHBIE OPOAYKTHI HA OCHOBE
KOMOWHHPOBAHUS MOJIOYHOTO U 3€pHOBOTO ChIpbsi. — bapHayin: U3a-Bo Anr. yH-Ta,
2010. — 244c.

Hoznproxuna JI.P., I'punkeBuuy H.M. Hapymienuss MukposeMeHTHOrO oOMeHa U
nyTH ero koppekuu. — M.: Hayka, 1980. -280c.

[Tmennunsiid A.B. IIpoco — neHHas kynbTypa. — Onucra: Kanmvuszgar, 1966.
Paznenor C.1O. Bc€ o nekapcTBEHHBIX pacTeHUsIX Ha Bammx rpsiakax. — CI16.: OO0
«C3KD20», 2010.

PomanoB A.f., 3aniues H.C. IIpoco — BbICOKOOOXOIHAs KyJabTypa. —
bamkuauromsgar, 1965.

10.TanuepoBa W.I'. Dkosoro-hapMakorHOCTUYECKOE HCCIEAOBAHUE HEKOTOPBIX

pactenuii KemepoBckoil oGmactu: ABroped. nucc. kaHxa. ¢apmail. HayK. —
Kemeposo, 2004. -22c.

11. Tyrenssin B.A., Cambuiuna M. A., Xotumuenko C. A. u ap. Onenka 6€301macHOCTH

JIEKapCTBEHHOI'O PACTUTEIBHOTO ChIpbs B 0anax u guronpenaparax. // Gapmanus,
2009, Nel, 3-5c.

12. slnoea M.A., KomecumkoBa H.A., Myukuna E.f. HccrnemoBanme mnpoca wu

IpOoayKTOB ero nepepadoTku. — Bectauk Kpacl'AY. — 2015. - Nel1. 130-135 c.

13. Kokanow A., Amangeldiyewa A., Nursidhedowa N. Tirkmenistanyii ekologiya

taydan arassa derman Gstimlikleri. //Tirkmenistanynl lukmancgylygy, 2012, Neo5, 23-
26s.

-195-



#AWPOB

/@ HAYYHBII JKYPHAI
HAYKA U MUPOBO33PEHHUE

YK-339.5

\_\\ — //..

VCCJEJTOBAHUE VCIIOJIb30BAHUSI PABOTHI BCEMHUPHOMN
TOPI'OBOM OPTAHU3AIINU KAK WHCTPYMEHTA PEI'YJIMPOBAHUSI
MEKIAYHAPOAHBIX TOPI'OBBIX CBA3EU

I'omaes PoBiieH ApasrejaueBuy
Crynent, TYpKMEHCKHI rOCYJapCTBEHHBI HHCTUTYT SKOHOMUKH U YIIPABICHUS
r. Amxaban TypkmeHucTaHn

Astanazaposa 4.T

Hayunb1it pykoBoauTeENb, IpenogaBareib, TypKMEHCKAM rocyapCTBEHHbBIN
MHCTUTYT JKOHOMHUKH U yIIPABIICHUSA

r. Amxaban TypkMeHucTaHn

BBenenue

Bcemupnas Ttoproas opranuzanus (BTO) sBasercss KiIOUYeBBIM HHCTUTYTOM,
PEeryJIUPYIONIUM TJI00aIbHBIE TOProBble OTHOIICHHUSA. OHa WIpaeT BaXHYIO POJIb B
(GhOpMUPOBAaHUM M TOJIEPKKE CTaOMIBHOCTH MEXKIYHApOIHOM TOPTOBIM, CO37aBas
paMKu JJig COOJIIoAeHUs TpaBwWi, mpouenyp u crangaptoB. BTO cnocoOctByeT
VIOPOIICHUIO TOPTrOBBIX OapbhbepOB M PA3PEIICHUIO CIOPOB, a TaKXKe IOMOraeT
obecrnieunBaTh yCTOMYMBBIN 3KOHOMHUYecKHi pocT. Ha cerogusiminuii gens BTO
BKJIIOYaeT 164 cTpaHbI-WwiIeHa M OXBaThIBaeT OoJiee 98% MHUPOBOTO TOBApOOOOPOTA.

Hns Typxkmenucrtana wunrerpanuss B BTO mnpencraBnser co0oil BakHBIM IIar B
YKPEIUIEHUH MEXIYHAPOJAHBIX TOPTOBBIX CBsA3€W. BHEIIHSAA TOProBiIsl SBISETCS
BOXHEUIIMM KMCTOYHMKOM J0XOJAa CTPaHbl, a TaKXe KIIOUEBBIM 3JJIEMEHTOM €€
PKOHOMHUYECKOH cTpareruu. B cratbe Oyner paccMoTpeHo, Kak BcemupHas ToproBas
OpraHu3aiusi CIOCOOCTBYET Pa3BUTHIO MEXIYHAPOJHBIX TOPTOBBIX OTHOIICHHWH, a
Takke OyneT mpoBeA€H  aHainM3  pod  MuMHHMCTEpCTBA  TOPrOBIM U
BHELIHEOKOHOMHMUYECKHUX CBA3eU TypKMEHHCTaHa B 3TOM MPOLIECCE.

1. BcemupHasi TOproBasi OpraHu3anus U €€ poJjib B MeKAYHAPOJAHO! TOProBJIe
1.1 Ucropus u crpykrypa BTO

Bcemupnas toprosasi opranuzanus Obiia co3fgana B 1995 rony u crajia mpeeMHUKOM
I'enepanwHoro cornamenus no tapudam u Toprosie (I'ATT), cymiecTBoBaBIIEro C
1947 ronga. BTO coctouT 13 Tpex OCHOBHBIX OpraHoB: I'eHepaiibHOro coeta, CoBera
1o Toprosiie ToBapamu U CoBeTa MO TOProBJIE YCIyraMu.
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OcHoBHast nenb BTO — co3maHne u mopnep:KaHUE CHCTEMBI MPAaBWI U HOPM,
PETYIUPYIONMINX MEKTYHAPOIHYIO TOPTOBIIO, a TAKKE MPEIOCTABJICHHE TUIAT(HOPMBI
IUISL pa3pelieHus CIIOPOB MEXK/ly CTPaHAMU.

1.2 OcHoBHbIe npuHIUNBI K Mexanu3mMbl BTO
[Tpunuunel, nexamme B ocHoBe BTO, BkiIo4aror:

o Hennckpumunanuio: [Tpunuun Haubonsmero onaronpusitcteoBanus (HBJ) u
MPUHLNI HAITMOHATBHOTO PEKUMA.

o CBo0Ooay Toprosiau: CHrxeHue TapudoB 1 ycTpaHeHHe HeTapu(pHBIX 0apbepoB.

o TpancnmapenTHOCTB: OTKPBHITOCTH M AOCTYNHOCTh TOPrOBOM TIOJUTHKH H
IpoLeayp.

o CnpaBeanuBocTtb: [lojepixka cripaBeUIMBBIX U OECIIPUCTPACTHBIX IPABUIT JUIS
BCEX YYaCTHUKOB TOPTOBIIU.

BTO Taxxe mpenocraBisieT psAl MEXAaHU3MOB JUISl Pa3pelICHHs] TOPTOBBIX CIIOPOB
Mex 1y rocynapcrBamu. Hanpumep, Mmexanusm paszpernieHust copos (JICY) nozBossier
rocyaapctBam oOpamarbcsi B BTO g paspemieHns KOH(QIMKTOB, CBS3aHHBIX C
HapyILIEHUEM TOPTOBBIX COTJIAIICHH.

2. Bzaumogeiicrue Typkmenucrana ¢ BTO
2.1 TYpKMEHHCTAH M €r0 TOProBas CTpaTerus

TypKMGHI/ICTaH CTPCMHUTCA K I[I/IBCpCI/I(bI/IKa]_II/II/I CBOECH DSKOHOMHMKHU H Pa3BUTHIO
BHECIIHEH TOPT'OBJIN. Cenbckoe XOSHP'ICTBO, Z)HepFeTI/ILIeCKI/Iﬁ CCKTOp )51
IIPOMBIINIJIICHHOCTD ABJIAIOTCA OCHOBHBIMHM HCTOYHHKAMHU HJOXOIOB CTPAHBI. OI[HEIKO
OI'PAaHUYICHHBIC SKCIIOPTHBIC BO3MOKHOCTH U OTCYTCTBHUC JOCTYIIA K MCKAYHAPOIHbIM
pPbIHKaM CO3Aar0T TPYAHOCTH B O9KOHOMHWYCCKOM PAa3BUTHHU.

Jlns Typkmenuctana ydactue B BTO Oyaer cnocoOCTBOBaTh YIYUIIIEHUIO TOPTOBBIX
OTHOIIIEHUH C IPYTUMU CTPAHAMH M 00ECTICUCHUIO PABHBIX YCJIOBUH JJIsI KOHKYPEHIIUH
Ha MHPOBBIX pBIHKaX. OJTO TAaKXK€ OTKPOET BO3MOXKHOCTb [JIsi IPUBJIICUCHUS
WHOCTPAHHBIX WHBECTUIIMM U TEXHOJIOTHM, 4TO OYyJIeT ClIOCOOCTBOBATH MOJICPHHU3AIIUU
MPOMBIIIJIECHHOCTH Y YJIYUYIICHUIO KA4€CTBA MPOTYKIMH.

2.2 Poas MuHHMCTEPCTBA TOPTrOBJIH M BHEIIHEIKOHOMUYECKHUX CBSI3eH

MUHUCTEPCTBO TOPTOBJIM M BHEIIHEIKOHOMHYECKUX CBsI3eM TypKMEHMCTaHa WUIpaer
BAXHYIO pOJb B TOATOTOBKE K BO3MOXKHOMY BCTyIuieHHIO cTpanbl B BTO. Owno
KOOPJIMHUPYET BHEIIHIOIO TOPTOBYIO MOJIMTHKY, pa3padaThIBaeT CTPATETHIO BHEITHEH
TOPTOBJIH, 3aHUMAETCS SKCIIOPTOM M UMIIOPTOM TOBAPOB M YCIYT, a Takxke popmupyer
MPEUTIOKEHNS 0 aJanTalui HAIMOHAJIBHOTO 3aKOHOJATENIbCTBA K MEXKIYHAPOIHBIM
Hopmam BTO.
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MuHUCTEPCTBO aKTUBHO pabOTaeT HaJ YIy4lIeHHMEM TIpaBOBOM 0a3bl BHEIIHEH
TOPrOBJIM, YTO BKJIIOYAET B CEO:

AJlanTaiuio 3aKOHOJaTEIhCTBA K MEKIYHAPOIHBIM CTAaHAAPTaM.

Pa3paboTtky ¥  BHEOpPEHHE  MEXaHU3MOB  3alUTBI  OTEYECTBEHHBIX
IPOU3BOAUTEIIEH.

OOyueHue rocy1apcTBEHHBIX CIyXallMX U OM3HECMEHOB MPUHIUIIAM pabOThHI B
pamkax BTO.

3. Bausinue BTO Ha Toprosyo noiutuky TypkMeHHUCTaHA

3.1 lIpeumymectBa aias1 Typkmenuncrana ot codawoaenus cranaapros BTO

UnenctBo B BTO Oynmer cmocoOCTBOBaTh YAYUIIEHWIO BHENIHEH TOPTrOBIU
TypkmenucTana 3a C4€T CHIKEHUS TOPTOBBIX OaphepoB, YMPOIICHHS TPOIEAYp M
paclMpeHus A0CTyna K MEXJIYHApOJIHbIM pbIHKaM. lIpenmyiiecTBa, KOTOPbIE MOXKET
MOJy4YUTh TYypKMEHUCTaH, BKIIFOYALOT:

Joctynm K MHpPOBBIM PpPbIHKaM. TypKMEHHCTaH IOJYYUT BO3MOKHOCTH
AKCIIOPTUPOBATH CBOKO MPOAYKLMIO B CTpaHsbl, sBistomuecd wieHamu BTO, Ha
YCJIOBUSAX, HE IPEAYCMATPUBAIOIINX JUCKPUMUHALIUY.

IIpuBiieyenue muBectunuii. Komnanuu u uHBecTOpHl OyAyT Oo0Jiee OXOTHO
BKJIQJbIBAThCS B CTPaHY, KOTOpasi COOI0OAeT MEXIyHAPOAHbIE CTAaHAAPTHI, YTO
ITIOBBICUT SKOHOMHWYECKHN NMOTEHIMaN TypKMEHUCTaHA.

PazButue npoussBoacts. BTO cnocoOCTByeT BHEAPEHHUIO HOBBIX TEXHOJIOTUN U
3HAHUW, YTO OKAKET MOJIOKUTEIBPHOE BIMSHUE HA HWHAYCTPHAIM3ALHIO U
pa3sBUTHE BBICOKUX TEXHOJIOTUN B TypKMEHHCTAHE.

3.2 IIpo6aembl u BbI30BbI 111 TypkMeHucTana

Onnako, mpouecc BecrymieHus: B BTO mns Typkmenncrana He auimén Be130BoB. CTpaHa
CTAJIKMUBAETCS C PSIIOM MPOOJIEM, TAKHX KaK:

Heobxoaumocts pehopmMupoBanusi BHyTpEHHENH YKOHOMHUYECKON CTPYKTYPHI.
CioxHOCTM B ajanTallud  CYNIECTBYIOIIMX TOPrOBbIX  MHpOLEAYp K
MEKIYHAPOIHBIM CTaHIApTaM.

Pucku mist HEKOTOPBIX CEKTOPOB YKOHOMUKH, TAKUX KaK CEJIbCKOE XO3SMCTBO U
SHEPreTUKA, KOTOPBIE MOTYT CTOJIKHYTHCS C MOBBIIIEHUEM KOHKYPEHIIHH.

4. MexaHn3MBbl PeryJupoOBaHNUs MeKIYHAPOAHBIX TOPIrOBbIX cBsi3eil yepe3 BTO

4.1 O630p kiaw4eBbIX coryiamenuii BTO

OcHosBuble cornameanss BTO BKIIIO4aAroOT:
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o T'ATT ([T'enepanbHoe corsamenue mno Ttapudam u ToprosJje). OHO
pEeryJupyeT TOPTOBIII0 TOBapaMH M YCTAaHABJIMBAECT HOPMBI [JISi CHMXKEHUS
Tapudos.

o« T'ATC (I'enepasbHOe corJialieHHe MO0 TOProBJje yCJayraMmu). JTO COrIallleHUue
pEerylupyeT MEeXAYHApOIHYI0O TOPTOBIIO YCIyramH, BKJIOYas (UHAHCOBEIE,
TPAHCTIOPTHBIE U TEIEKOMMYHHUKAIIMOHHBIE YCIYTH.

o TPHUIIC (CorsameHnue mo TOproBbiM acneKTaM NPaB UHTEIEKTYaJIbHOM
COOCTBEHHOCTH). OTO COIVIAIICHWE HANpaBJI€HO Ha 3allUTy I[paB
WMHTEIJIEKTYaJIbHOW COOCTBEHHOCTH B MEXKyHAPOIHOW TOPTOBIIE.

OTHU corjlaleHusl 00SCIECUYNBAIOT CTAOMIBHOCTh U MpCacKasyCMoCTb MG)KI[YHapOI[HOI\/'I
TOPTOBJIM, YTO BAKHO I CTpaH, CTPCMIAINMUXCA K YKPCIUICHHUIO CBOUX HO3HI.IHI>1 Ha
MHUPOBOM PBIHKC.

4.2 llpumenenne mexanusmMoB BTO nis 3amurel naTepecoB TypkMeHucrana

TypKMeHHCTaH MOXET UCIOIb30BaTh MeXaHu3Mbl BTO 17151 3a1IUThI CBOMX MHTEPECOB
Ha MEXIyHApOHOU apeHe. B ciiyyae BOBHUKHOBEHUSI TOPTOBBIX CIIOPOB CTPaHa MOXKET
oOpatuthcsi B cucTeMy pazpemieHuss crnopoB BTO. 3OT1o mno3BoauT wu30dexarhb
OJIHOCTOPOHHUX PEIICHUI ¥ TApaHTHPYET CIPABEAIUBOE PACCMOTPEHHE JIEIL.

5. IlepcnekTuBbI M BbI30BBI 1 TypkMeHncTana B KOHTeKcTe padorsl BTO

TypkMmeHuCTaH NpoAoHKaeT padoTaTh HAJl YIAYyUIIEHUEM CBOEH BHEIIHEH TOPIOBIIU U
MHTErpaliel B TII00ATbHYIO SKOHOMUKY. OKUJAeTCs, YTO B OJIMKANUIINE TObI CTpaHa
peanpuMeT aanbHenmme marn it BerymieHns B BTO. Opnako 3TOT mpomecc
noTpedyer ycuwiuid mo pedhopMUPOBAHUIO BHYTPEHHEW SKOHOMUYECKOW MOJIUTHKH,
VIIYUIICHUIO UHPPACTPYKTYpbl U HaJAXKUBAHUIO 00Jiee TECHBIX CBS3€M ¢ MUPOBBIMU
YKOHOMHKAMH.

3akiroueHue

UnenctBo B BTO mnpencrapisieT co00il BaKHBIM ATall B 9KOHOMHUYECKOM Pa3BUTHU
Typkmennctana. OHO OTKpPOET HOBBIE BO3MOKHOCTH Ul YJIYYIIECHHS BHEIIHEU
TOPTOBJIM, NPUBJIEYEHUS UHBECTUIIMH U MOJECPHHU3ALMHU IMPOMBIIUICHHOCTH. TeM He
MEHeE, Ui YCHEIIHOM MHTErpalliM B MEXAYHAPOAHYIO TOPrOBYIO CHCTEMY
HEOOXO0MMO PELIUTh Psii IPoOJIeM U alaliTUPOBATh BHYTPEHHHUE TOPTOBBIE MPOLIEAYPbI
K MEXIYHAPOIHBIM CTaHIAPTaM.

Jlureparypa:

1. BcemupHasi ToproBasi opranuzanusi: [Ipunnunsl u mexanusmbl. (2010). —
M.: U3narenscTBO « OKOHOMHUKAY.

2. MexayHapoaHasi TOProwjisi M 3KoHomuka Typkmenucrana. (2018). —
Amrxaban: TypkMeHHUCTaH.

3. BcemupHasi ToproBasi opraHusanusi 4 eé BJIHSIHHE HA IKOHOMHUKY CTPaH.
(2020). — M.: HayuHoe uznaHue.
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

VIIK-524.7

BAJIIUKA Y JAJTEKUX APKUX CYBMUWJIVIMMETPOBBIX I'AJTAKTUK
COOPMUPOBAJINCH 3A CYHET BCIIBIIEK 3BE3/IOOBPA3OBAHMUAA

Cepreii MeJbHUKOB

KaHIUIaT (PU3HKO-MATEeMAaTHUYECKUX HAayK, HAy4HbIH COTpyaHUK CreruaibHON
actpodusuueckon oocepsaropuu PAH.

AHHOTALMSA:

HoBoe uccrnenoBanne, 0CHOBaHHOE Ha JaHHBIX oOcepBaTopud ALMA 1 KOCMHUYECKOTO
teneckona Jxeimca Y206a (JWST), mokasano, 4To IEeHTpaJIbHbIE OaJ/IKUA Y TalleKUX
cyOMmmuMeTpoBbIX ranaktuk (SMG) dopmupoBanuch B pe3ynbTare MHTEHCHUBHBIX
BCIIBIIEK 3BE31000pa30BaHus. JTU TAIAKTUKHY, HAXOAAIIMECs Ha paccTostHuM Oosee 10
MUJUTHAPIOB CBETOBBIX JIET, IEMOHCTPUPYIOT aKTHUBHBIE MPOLIECCHI 3B€31000pa30BaHuUs
B LEHTPAJIbHBIX 00JIACTSX, UTO MPUBOJUT K OBICTPOMY HAKOIUIEHUIO Macchl. B crarbe
paccMaTpUBAIOTCS MEXaHU3MbI (POPMUPOBaHUS OaKE U UX BIUSHUE HA SBOJIOLUIO
raJaKTHK.

1. BBeaenue

CyOMUIIIUMETPOBBIE TATaKTUKH — 3TO OJHH U3 CAMBIX IPKUX U MACCUBHBIX OOBEKTOB
panHell Bcenennoil. OHM TPEACTaBIAIOT COOOM TalakTUKU C BBICOKOM CKOPOCTBIO
3B€3/1000pa30BaHus, HEPEJIKO MPEBBIIAIOIIEH COTHU COTHEYHBIX Macc B rojl. M3yuenue
UX CTPYKTYpPhl ¥ DSBOJIOUMUA TO3BOJIAET TOHATh MEXaHU3Mbl (POPMUPOBAHUS
LHEHTPAIbHBIX OaJJKEl M WX pojib B Pa3BUTHM TaJAKTHK B TEpPBbIE HECKOJIHKO
MIJUIHAPAOB JET nocie bonbmoro B3peisa.

2. O0BEeKTHI M METOAbI MCCJICIOBAHUS

HaOnronenust mpoBOUINCH C UCTIOJIb30BAHUEM KOMILIEKca paanoTeneckonoB ALMA u
JIaHHBIX Teneckomna Jlxeiimca ¥Y300a. B BeiOOpKy Bouuiu 6osiee 30 cyOMUIIIMMETPOBBIX
TJIaKTUK C KpacHbIM cMelieHueM z>4z > 4. C nmomoIpio MeToia uHTephepoMeTpUn
BBICOKOTO pa3pelieHrss ObUTM TOJy4YeHbl H300paKeHUs, IO3BOJIAIONINE H3Yy4YaTh
CTPYKTYpYy TallakKTHMK Ha Macmitabe meHee | kuiomapceka. CrnieKTpasibHbIE JTaHHbBIE
MO3BOJIMJIM  OIEHWTh TEMIIBI 3BE3JJ000pa30BaHUs W paclpelesiecHue TbUTd B
IIEHTPAIBHBIX PETHOHAX TAIAKTHK.

3. Pe3yabTaThl M 00CyKICHUE

AHanm3 mokasai, 4To y OOJIBIIUHCTBA NCCIEAOBAHHBIX TATAKTUK IIEHTPAIbHBIC Oa KU
dbopMHUpyIOTCS B pe3ysibTare OypHBIX BCHBIIIEK  3BE37000pa3oBaHUsA, YTO
MOJITBEPKAAETCS BBICOKOW CBETUMOCTBHIO M 3HAYUTEJIBHOM KOHIIEHTPAIMEW MOJIOJIBIX
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3Be37] B ILIEHTPAJIBHBIX OONacTsaX. MojaenupoBaHue I[OKa3ajao, 4YTO BCIBIIIKU
3BE€3/1000pa30BaHUs WHUIUUPYIOTCS JIMOO 3a CUET CIMSHUS TaJaKTHK, JIMOO 3a CUeT
ra3ormajoB, MPUBOIALIINX K (POPMHUPOBAHUIO 3BE3IHBIX MOMYJISIIIUI B sIIIpE.




HNHTepecHo, 4TO OaJKU ATUX TAJIAKTHK COACPIKAT 3HAYUTEIILHOES KOJIUYECTBO MBLIN U
ra3a, 4Yro OTIMYAeT HX OT COBPEMEHHBIX CHUPAIBHBIX TaJIaKTUK. Bcmbimku
3BE3/1000pa30BaHUs MPOUCXOAT IHUKJIAMH C WHTEPBAJIaMH B HECKOJIBKO JECSITKOB
MUJUTHOHOB JIET, YTO MPUBOIUT K MOCTEIICHHOMY YBEJIMYCHHUIO MACCHl ICHTPATBHBIX
OanKeil.

4. 3HayeHue 119 DBOJIIOLNH TAJTAKTHK

®opMHUPOBAaHUE MACCUBHBIX Oanmked B paHHEeW BceleHHOW MOXKET OOBSICHUTH
HaOJII0/IaeMYyI0 CTPYKTYPY COBPEMEHHBIX MACCUBHBIX TAJIAKTUK. JTU JAHHBIE TaKXKe
MOATBEPAKIAIOT BAXXHOCTh BCIHBIIICK 3BE31000pa30BaHUsI U MPOLIECCOB CIUSHUS JIS
(GhopMHUpOBaHUS TATTAKTUK C AKTUBHBIMU SIAPAMH.

5. 3akaoueHue

PesynpraThl  HWCClieIOBaHUS ~ IOKA3bIBAIOT, 4YTO  WHTEHCHUBHBIE  BCIBILIKU
3B€3/1000pa30BaHUs UTPAIOT KIIFOUEBYIO POJIb B (POPMUPOBAHUU LIEHTPAIBHBIX OaKen
CyOMWUIMMETPOBBIX TaJaKTUK B paHHed Bcenennoit. JlanpHelne HaOIIOaCHUS
MO3BOJISIT YTOYHUTh BPEMEHHBIE IIKaJbl 3TUX MPOLECCOB M MX BKJIAJ B 3BOJIOLUIO
TIAKTUK Ha Pa3JU4HbIX 3TANAX Pa3BUTHs BCeneHHOM.

Jlureparypa:

1. Tacconi, L. J., etal. (2023). "Starburst-Driven Bulge Formation in High-Redshift
SMGs." Astrophysical Journal Letters, 945(2), L25.

2. Hodge, J. A, et al. (2022). "ALMA Observations of Submillimeter Galaxies at
z>4." Monthly Notices of the Royal Astronomical Society, 509(3), 3785-3801.

3. Puglisi, A., et al. (2023). "Bulge Growth through Starburst Episodes in Early
Galaxies." Nature Astronomy, 7, 789-797.

4. Lagos, C., et al. (2021). "Galaxy Mergers and Starburst Evolution in SMGs."
Astronomy & Astrophysics, 658, A42.
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

YK-658.57

IKCIIEPTU3A ACCOPTUMEHTOB 1 KAYECTBA TOBAPOB
OTEYECTBEHHBIX 1 3APYBEKHBIX TIPOU3BOJIUTEJIEN

YapsieB Annaaosier [lupmeipagosuy
Crynent, TYpKMEHCKHM rOCYJapCTBEHHBI HHCTUTYT SKOHOMUKH U YIIPABICHUS
r. Amxaban TypkmeHucTaHn

KakaaslieBa I'.JI:x

Hayunsb1it pykoBoauTens, penogasareib, TypKMEHCKAM rocyJapCTBEHHbBIN
UHCTUTYT SKOHOMMKH U yIIPaBJICHUSA

r. Amxaban TypkMmeHucTaH

BBenenue

B coBpeMeHHOM Mupe, IZi€ PHIHOK IMOCTOSSHHO MEHSETCS, BaXXHOCTb SKCIEPTU3BI
aCCOPTHUMEHTOB U KayecTBa TOBAPOB CTAHOBUTCS OCOOEHHO aKTyaJIbHOM. DKCIepTHU3a
MIOMOTaeT rapaHTUPOBATh, YTO MPOAYKIIHSI COOTBETCTBYET TpeOOBAaHUAM MOTpEOUTENIEH
U cragaaptam  O€30MacHOCTH, a  TaKke  CIOCOOCTBYET  YBEJIUYEHUIO
KOHKYPEHTOCIIOCOOHOCTH TOBApOB HAa BHYTPEHHEM M BHEIIHEM pbIHKax. [Ipouecc
AKCIIEPTU3bI BKIIOYAET OLEHKY Pa3HOOOpa3usl U KayecTBa MPOAYKIUH, YTO BAXKHO JJIs
co3gaHusi 3(Q(EKTUBHBIX TOProOBbIX CTpPATErMii M OOECHEYEeHHs] BBICOKOTO YPOBHS
yJIOBJIETBOPEHHOCTH MOTPEOUTENEH.

JKCnepTU3a aCCOPTUMEHTOB TOBAPOB

ACCOPTUMEHT TOBapOB — 3TO COBOKYIHOCTh TOBapOB, KOTOPHIEC MPOU3BOAUTENH WIH
MpoIaBell MpeasiaraeT Ha phiHKe. BaxkHO, 4TOOBI aCCOPTUMEHT ObLT Pa3HOOOPA3HBIM U
COOTBETCTBOBAJI TOTPEOHOCTSIM 1I€JIEBOM ayIMTOPUU. IDKCIEpPTU3a aACCOPTUMEHTA
MIOMOTaeT HE TOJILKO OLIEHUTh €r0 pa3Hoo0pas3ue, HO U BBISIBUTh, HACKOJIBKO MPOTYKIIHUS
COOTBETCTBYET TEKYIIUM TPEHJaM pPbIHKA, MOTPEOUTEIHCKUM MPEANOUTCHUSIM U
0KUIaHUSM.

HpOHCCC OKCIICPTU3BI ACCOPTUMCHTA TOBAPOB BKJIIOYACT:

o OreHKy MOTPeOUTENHCKOTO CITpOca Ha pa3InYHbIC BUIbI TOBAPOB;

o HccnenoBanue KOHKYPEHTHBIX MPEIJIOKEHUN U PHIHOYHBIX HUII;

o AHanu3 IICHOBBIX KATErOPUN U PHIHOYHBIX CETMEHTOB;

o OmnpeneneHne oNTUMAIBHOTO HAOOPa TOBAPOB ISl JAIILHEHUIIIETO TIPOU3BOICTBA
WU PEATH3ALHH.
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KpOMC TOTIO, HCO6XO,Z[I/IMO YUUTBIBATh CEC30HHOCTH, 9dKOHOMHWYCCKHEC YCJIOBHA, 4 TAKKC
BO3MOKHBIC KYJIbTYPHBIC U PCTHUOHAJILHBIC OCOOCHHOCTH HOTp€6J'IeHI/I}I.

JKCcnepTH3a KayecTBa TOBAapoOB

KadecTBO TOBapoB — 3TO BaXKHEWIIUN KpUTEPHUH, KOTOPBIM BIMSET HA MPUHATHE
NOTPEOUTENIEM PEIICHUs O MOKYIKe. JKCIepTHU3a KauyecTBa OXBATHIBAET Pa3IMUHbIC
ACTIEKTHI MIPOIYKIIUU: OT OE30MAaCHOCTH JI0 JOJITOBEYHOCTH U (DYHKIIMOHAIBHOCTH. JTa
AKCHEPTU3a  BKJIOYAET aHAJIW3, COOTBETCTBYIOT JIM  TOBaphl  3asBICHHBIM
XapaKTepUCTUKAM M COOTBETCTBYIOT JIK OHU TOCYJAPCTBEHHBIM U MEXKIYHAPOIHBIM
CTaHJapTaM KadyecTBa.

K ocHOBHBIM METOJaM OLICHKH Ka4€CTBa MOXXHO OTHCCTH.

« JlabopaTopHbIC UCCIICIOBAHMSI HA COOTBETCTBHE TEXHUYCCKHM XapaKTePUCTHKAM
1 0€30IaCHOCTH;

 Ilcuxonorudeckue TECTHI I OIICHKHU MMOTPEOUTEIIBCKOTO BOCIIPHSTHS,

o UcmpiTanus Ha JOJTOBEYHOCTH M HAACKHOCTH, BKIIIOYAs UCIBITAHUS B
AKCTPEMAIIbHBIX YCIOBHSIX;

« IIpoBepka Ha COOTBETCTBHUE KOJIOTHUCCKUM CTaHIapTaM.

Ponp skcnepTr3bl KayecTBa TAKKE 3aKITIOYACTCS B MPEAOTBPAICHUU CIydyaeB CObITa
HEKAYECTBEHHBIX WJIM OMNACHBIX TOBAPOB, YTO KPUTHUYHO I 3allUThl MUHTEPECOB
MOTpeOuTENeH U COXpaHEHUsI pEITyTalluu MPOU3BOIUTEIICH.

CpaBHUTEJbHBII AHAJN3 0TEYECTBEHHBIX U 3apy0esKHbIX TOBAPOB

CpaBHEHHE OTEUECTBEHHBIX U 3apyOeXHBIX TOBApOB IMO3BOJISIET BBIABUTH CHJIBHBIE U
ciabple CTOPOHBI TMPOIYKIUHU C Pa3HBIX PBIHKOB. (OTEUYECTBEHHBbIE TOBApbl MOTYT
OTJINYAThCs 00Jiee BHITOAHON LIEHOBOW MOJUTUKOM, JTyUIIUM TOHUMAaHUEM JIOKATbHbBIX
MpEeANnOYTEeHU U 0ojee OBICTPHIM OOCITYXKMBAHMEM MOTPEOUTENEH, B TO BpeMs Kak
3apyOeXHble TOBaphl 3a4acTyl0 MOTYyT ObITb 0o0Jiee HMHHOBAIIMOHHBIMU U
COOTBETCTBYIOIIMMH MUPOBBIM CTaHAAPTaM.

KirroueBblie acrekTsl CpaBHEHNUS:

o Ilena: 3apyOexHble TOBapbl MOTYT HMMETh O0o0j€€ BBICOKYIO LIEHY H3-3a
TPAHCIIOPTHBIX PACXOAOB U MOILIMH, HO ITPX 3TOM OHH MOTYT OIPABABIBATH CBOIO
1eHy 0oJsiee BBICOKOW TEXHOJOTUYHOCTBIO U KaYECTBOM.

o WunoBanum: 3apyOexHble NPOU3BOAMUTEIM YAacCTO MCHOJb3YIOT HOBEHIINE
pa3pabOTKH U TEXHOJOTUH, B TO BPEMs KaK OT€YECTBEHHBIE TOBAPbI MOTYT ObITh
0oJiee TpaaUIMOHHBIMU, HO aJalTUPOBAHHBIMU MMOJ ClieUU(UUYECcKre 3arnpochl
MECTHBIX MTOTpeOUTENeH.

« KauecTBO M cTangapThl: 3apyOekHbIe TOBAphl YACTO COOTBETCTBYIOT CTPOTHM
MEKIYHApOJHBIM CTaHIApTaM, B TO BpPEMS KaK OTCYECTBEHHBIE TOBAPbl MOTYT
OBITh aJaNTUPOBAHBI 10T HALIMOHATbHBIE HOPMATHBBI.
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9KCHCpTI/ISa IMO3BOJACT TIIATCIIBHO AaHAJIM3UPOBATL OTHU PpPa3IMduA W IIOMOIraTb
OTCUYCCTBCHHBIM IIPOU3BOJUTCIIIM YJIYUIIIATh CBOIO MMPOAYKIHIO, CTPEMACH K MUPOBbLIM
CTaHOapTaM.

MeTOIH)I IKCIICPTU3BI H COBPEMEHHDBIC TCXHOJIOTUH

JUis TIpOBENEHUsT KAauyEeCTBEHHOM DKCIEPTU3bl ACCOPTUMEHTAa U KadyecTBa TOBApOB
WCIIOJB3YIOTCS PAa3IMYHBIE METOABI M TEXHOJOTMM. B mociiemHHe roasl mpolecce
AKCIIEPTU3bI 3HAUUTEIHHO YCKOPHJIICS Ojaroaapsi BHEIPEHHUIO IU(GPOBBIX PEIICHUN U
aBTomMaTu3anuy. Vcrnonbp30BaHue MPOrpaMMHOro oOecreyeHus A aHalu3a JaHHbIX, a
TAaK)K€ TEXHOJOTMH HCKYCCTBEHHOIO HHTEJUIEKTa IoMoraer 0osiee  TOYHO
IPOTHO3UPOBATh MOTPEOHOCTH PhIHKA U ONTUMHU3UPOBATH ACCOPTUMEHT.

MGTOI[I)I 9KCIICPTU3bI BKIIFOYAKOT:

o MHcnoab3oBaHMe CTATUCTHYECKHUX MOAeJel ISl OIEHKU MPEANOYTCHUN
MOTPEOUTENCH U aHAIN3a PHIHOYHBIX TPEHIOB.

o JlaGoparopHbie HCIBITAHUA Cc HCMOJIb30BaHUEM COBPEMEHHBIX
TEXHOJIOTUYECKUX METOJIOB, TAKUX KaK CIIEKTPOCKOMUS WU XpoMaTorpadus.

o Iludporas 3xcnepTu3za, BKIIOUYAIOIIAs aBTOMAaTU3UPOBAHHOE TECTUPOBAHUE U
aHaJIM3 KayecTBa C MOMOIIBIO CEHCOPOB U uHTepHeTa Bemen (1oT).

o MHcnoab3oBanme Oouabmmx paHHbix (Big Data) 1nns nporHo3npoBaHUs
TEHJICHIINI U BBISIBIICHUS CKPBITHIX MOTPEOHOCTEH phIHKA.

OTHn METOAbI 3HAYUTCIIbHO ITOBBIIMIAIOT 3(1)(1)6KTI/IBHOCTB OKCIICPTHU3bI KN I103BOJIAIOT
BBISIBUTH  CKPBITBIC HpO6HCMBI WJIM  BO3MOXHOCTH I YJIY4YHICHHA KadcCTBa

MPOIYKIIUH.
3akiroueHue

DKcnepTu3a acCOPTUMEHTOB M KayeCcTBAa TOBApOB SIBJISIETCS Ba)KHBIM 3JIEMEHTOM B
o0ecrie4yeHUn BBICOKOTO YPOBHSI KOHKYPEHTOCIOCOOHOCTHM TPOIYKIIMM KaK Ha
BHYTPEHHEM, TaK U Ha MEXIYHAPOIHOM PbIHKAX. J[JIs1 OT€UE€CTBEHHBIX TPOU3BOAUTEIIEH
BOXHO HE TOJIBKO TMOJJICP)KUBATh BBICOKOE KAa4€CTBO CBOEW NPOAYKIHUH, HO U
MOCTOSIHHO paboTaTh HaJ pPaCHIMPEHUEM aCCOPTUMEHTa, YTOOBI YIOBJICTBOPUTH
pactymiue noTpeObHocTu notpedutesneit. [IpuMeHeHre COBpEMEHHBIX TEXHOJOTHUM B
MIPOIIECCE IKCTIEPTU3HI TTO3BOJISIET 00ECIIEYUTh TOUHOCTh K OOBEKTUBHOCTD, YTO B CBOIO
ouepe/lb MOBBIIIACT JOBEPHUE MOTPEOUTEEH U CTUMYIUPYET Pa3BUTHE SKOHOMHK CTPaH.

-205-



HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

YIK-658

SHEPITETUYECKHUMN BAJIAHC: POJIb HE®THU U I'A3A B BYJYIIEM
MUPE

Oryabaxan bepaueBa

[IpenonaBarenb, MexayHapoaJHOTO YHUBEpCUTETa HETH U raza UMEHHU STmibIreniu
KakaeBa

r. Amxaban TypkMeHUCTaH

T'o3ea XajabieBa
Crynent, MexxayHapoaHOTo yHUBepcuTeTa HeTH U Ta3za umeHu SArmbirenau Kakaesa
r. Amxaban TypkMeHUCTaH

baxap Onedepaunena
Crynent, MexayHapogHoro yHuBepcuTeTa HeTu 1 raza umenu Armsirenau Kakaesa
r. Amxaban TypkMeHUCTaH

I'yp6anrenaueBa Aiigxemasn
Crynent, MexayHapoaHOro yHuBepcuteTa He(Ty U ra3za umenu Armsirennu Kakaesa
r. Amxaban TypkMeHucTaHn

BBenenue

HedTe m mpuponHblii ra3 — 53TO KIIIOYEBBIE PECYPCHl, KOTOpBIE 00ECIEUMBAIOT
MHUPOBYIO SHEPIe€TUUYECKYI0 CUCTEMY U CTUMYJIHMPYIOT pa3BUTHE MHOKECTBA OTpaciiei
SKOHOMHUKH. OTHU DHEPropecypchl HE TOJIbKO WIpaloT I[EHTPAIbHYI0 pOJb B
00€eCreyeHn HHEProCHA0XKEHUs, HO U SBISIIOTCA OCHOBOM I MPOU3BOJICTBA
IIMPOKOTO CIIEKTpa XUMUIECKOU poayKiuu. HedTsHbie 1 ra30BbIe pecypchl — 3TO HE
TOJILKO TOIUTMBO JJIsi TPAHCIOPTHBIX CPEICTB M MPOU3BOACTBA, HO M OCHOBA JIs
MHO’KECTBAa TOBapOB, TAKMX KaK IJIACTMACChl, CHHTETUYECKHE TKaHHW, yIOOpeHUs u
dapmainieBTHUECKHE TIpemapaThl. B cTaThe paccMaTpHBAIOTCS COBPEMEHHBIE METOJbI
n00bIYM U TIepepaboTKu He(PTH U rasza, a TaK)Ke BIMSIHUE ATUX MPOLIECCOB Ha YKOJIOTHIO
U DKOHOMHUKY.

Posib He(pTH M ra3za B MUPOBOH IKOHOMHKE

Hedtp 1 nmpupoaHsiii ra3 3aHUMAIOT BaKHEIIee MeCTO B MUPOBOM 3KoHOMHUKE. C HX
IIOMOULIbI0 00ECIIEUMBAIOTCS JHEPreTUYECKHE MOTPEOHOCTH OOJBIIMHCTBA CTPaH,
MOAJIEPKUBAIOTCST MH(PACTPYKTYPHBIE TPOEKTHI, MPOU3BOACTBEHHBIE MOIIHOCTH, a
TaK)X€ OCHOBHBIE OTpAC/IM, TaKHM€ KaK TPaHCIOPT, XMMUYECKas IPOMBIIUIEHHOCTD,
METAJLIYpPrus, CEIIbCKOE X03AUCTBO U IPYTHE.
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1. JDxoHoMHYecKoe 3HAYEHHE HepTH U ra3a

Ha nmomo nedTerazoBoil oTpaciu MPUXOAUTCS 3HAYUTENbHAs YacTh MHPOBOTO
BaJIOBOro BHyTpeHHero npoaykra (BBII). Tak, mo maHHbIM MexayHapoaHOTO
sHepreTuueckoro arenrcrtsa (IEA), HedrerasoBas NpPOMBIIIEHHOCTh BHOCHUT
ok0J10 10% B MHpPOBYIO SKOHOMHKY, YTO CBUJIETEIBCTBYET O €€ CTPATETUYECKON
BaXXHOCTU. DTO HE TOJBKO BIIEYET 3a cO00I co3MaHne paboYnX MECT U JI0XO/I0B
B CTpPaHax-NMPOU3BOJUTENSIX, HO U CHOCOOCTBYET POCTY CBS3aHHBIX CEKTOPOB,
TaKUX KaK JJOTUCTHKA, MAIIMHOCTPOEHUE U CTPOUTEIBCTBA.

2. ToproBisi He()THIO U ra3oM

MupoBast TOproiisi HEPTHIO M Ta30M IPEICTaBISIET COO0H OrPOMHBINA PBIHOK C
musuapaaeiMu oooporamu. OINEK (Opranuzanus ctpan-3KkcnopTepoB HeTH)
UTPaCT BaXHYIO POJIb B PETYJIMPOBAHUY IIeH HA HE(Th, YTO OKA3bIBACT CHIHLHOE
BJIMSIHUE Ha SKOHOMHUKY KaK OTIEJIbHBIX CTpaH, TAK U Ha MHPOBON DPBHIHOK B
neiaoM. He MeHee BaXHBIM SBISIETCSI PHIHOK TPUPOJHOTO Tas3a, KOTOPHIU
MPOIOJIKACT paCIIUPSIThCA Onarogaps TexHoJorusM cxuxenus raza (LNG) u
Pa3BUTHIO HHOPACTPYKTYPHI TPYyOOIIPOBOIOB.

3. PbIHKH ¥ mOoTpedieHue

[ToTpebnieHne HeQTH 1 ra3a HA MUPOBOM PhIHKE MPOJOIKAET PacTH, OCOOEHHO B
Pa3BUBAIOLIMXCA CTpaHax, Takux Kak Kurait u aaus, riae yBeamuuBaeTcs Crupoc
Ha DHEPruro i1 uHAycTpuanu3zauuu. OIHako HAOMIOJaeTcs W pacTylias
TEHJEHIMS Mepexoja Ha 0osiee KOJIOTMYECKH YUCThle HCTOYHUKUA SHEPIHUU —
COJIHEUHYIO M BETPOBYIO, UYTO, B CBOIO OYE€pEIb, CO3JAaE€T HOBBIE BBI3OBBI IS
He(dTerazoBoii orpaciu. TeM He MeHee, MPOrHO3UPYETCs, UTO HEPTh U ra3 OyayT
COXPAaHSTh CBOI 3HAYNMOCTh B DHEPIETUUYECKONW CUCTEME MHPA €IlI€ HECKOJIBKO
NECATUIICTUMN.

Jlo0bI4a u mepepadorka HepTH U rasa

[Tponiecc m00ObIUM U MepepaOOTKH HEPTH U rasza SIBIASETCS BHICOKOTEXHOJOTHUYHBIM U
MHOI'033/Ja4yHbIM, TpPEOYIOIUM 3HAYUTEIbHBIX HMHBECTUIIMH U  HUCHOJb30BaAHUS
COBPEMEHHBIX TEXHOJIOT .

1. TexHoJsiornu 100614y He()TH U Ta3a

JloObua HeTH W raza — 3TO CIOKHBIA M MHOTOKOMIIOHEHTHBIN MpoLecc.
OcCHOBHBIE METO/IbI IOOBIUM BKIIFOYAIOT TPAIUIIMOHHOE OypeHue, a Takke OoJiee
HOBBIE MOJXO/IbI, TAKUE KaK TUAPOPa3phIB I1acTa (PPEeKUHT), KOTOPbIA aKTUBHO
ucnionp3yercss B CIIA s u3BnedeHus crnanneBod HedTtn u raza. Ha
rTyOOKOBOJHBIX ~MECTOPOXKICHUSAX MPUMEHSIOTCS  BBICOKOTEXHOJIOTMYHBIC
m1aThopMbl, KOTOpPhIE MOTYT paboTaTh Ha TIayOMHAX JO0 HECKOJIbKHUX
KUJIOMETPOB.
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2. IlepepadoTka HedTH

[Tocne noObIYn HEe(TH MPOXOAUT Yepe3 ATAl MepepadOTKU, KOTOPBIA BKIIOYAET
HECKOJIbKO mporieccoB. [lepBoHauanbHO He(TH OYMINAETCS OT MEXAHUYECKUX
HpUMeceid, 3aTeM IPOBOIUTCS AUCTUILIIAIMS, YTOOBI Pa3IeiuTh €€ Ha pa3InyHbIe
(¢pakuuu — OEH3UH, AM3EIBHOE TOIUIMBO, KEPOCUH, Ma3yT WU JApyrue. OTu
HPOIYKTHl 3aT€M MPOXOJAT AONOJHHUTENbHbIE CTaANU MepepaboTKH, Takue Kak
KaTAJIMTHYECKOE KPEKMHTOBaHHWE, THAPOOYMCTKA, aJKWIMPOBAHUE, YTO
MO3BOJISIET IMOJy4aTh BBICOKOKAUECTBEHHBIE M O€30MAacHBIC Ui OKPY)KaoIIei
CpeIbl TPOYKTHI.

3. IlepepadoTka raza

IIpupoaHsIii ra3, B CBOXO 04YEpPEIb, IPOXOAUT HECKOJIBKO 3TAIOB OYUCTKH, B TOM
4HCIIE OT CEPOBOAOPO/IA, YIVIEKUCIIOTO ra3a v APyrux MpumMecei, KOTOPble MOTYT
cHkath ero a¢dexktuBHocTh. Ilocme »s3Toro ra3 CKWKuBaeTcs AN
TpancnoptupoBkd (LNG) win MoXkeT ObITh OTHpaBIEH MO TPyOOIPOBOIAM.
Pa3BuTHEe TEXHONIOTHI CKMKEHHOTO MPUPOJHOTO ras3a MO3BOJLSIET CTPAHAM, HE
MMEIOIIMM BBIX0J1a K MOPIO, SKCIIOPTUPOBATH I'a3, a TAKKE CHUKATh 3aBUCUMOCTD
OT TPYOOIIPOBOAHBIX MOCTABOK.

JKoJ0rHYecKHe NMPodJieMbl, CBA3aHHbIEC ¢ JOObIYEH U MCIOJb30BaHUEM HeTH H
rasa

He(l)THHaH N Ta30BasA HNPOMBIIIIICHHOCTU COIIPOBOXKIAAIOTCA PAAOM 3SKOJOTMYCCKHX
HpO6JICM, KOTOPBIC UMCIOT JOJITOCPOYHELIC ITOCICACTBUA IJIA OKPY)KaIOHIGﬁ CpCIbI.

1. 3arpsizHeHue OKpYXKAIOIIEH Cpeabl

OaHMM U3 TJIaBHBIX HKOJIOTMUECKHUX PUCKOB, CBSI3aHHBIX C N0Obuel HedTH U
rasa, SIBISIETCS yTeuka HEPTH, KOTOpas MOKET MPUBECTH K Pa3pyIICHHUIO
ADKOCUCTEM M YHUYTOKEHHIO MOpPCKOW ¢uiopel U (¢ayHbl. Takke BbIOPOCHI
yriekucioro raza (CO2) u merana B atMocdepy CrocOOCTBYIOT III00aIbHOMY
NOTEIJICHUIO U U3MEHEHUIO KJIMMaTa.

2. TenjauuHble ra3sl H N3MEHEHNE KJIUMATA

Coxuranue HeTH U Ta3a SBISICTCS OJHUM U3 OCHOBHBIX MCTOYHUKOB BHEIOPOCOB
MMapHUKOBBIX Ta30B, UTO SBJISICTCS IPUYUHON N3MEHEHUs KinMata. Hapacraroriee
OECIOKONCTBO MO MOBOJY BO3/ICUCTBUSA HE(PTEra30BOM OTpaciu Ha Io0aIbHOE
MOTEIUICHWE TPUBOIUT K YCHJIMBAIOIIMMCS TPU3BIBAM K TIEpexoay Ha
aNbTCPHATUBHBIC WCTOYHUKH DHEPTUH, TaKWEe KaK COJIHCYHBIE W BETPOBBHIC
YCTAaHOBKH, a TAKXKE K MOBBIIICHUIO YHEPTo3(PPEKTUBHOCTH.
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3. bopnbba c 3arpsizHeHHEeM

B oTBeT Ha PKONOrMYECKUE BBI30BBI OTPACIIb HAYNHAET BHEJPSATh HOBBIE METObI
MUHHMH3ALUU BO3AEHCTBUA HA OKPYXaOIIyto cpeny. Cpear HUX — TEXHOJIOTHS
ynaBnuBaHusi u xpaHeHus yriepoaa (CCS), koTopas NO3BOJISIET CHHUXKATh
BBIOpOCHI  yriiekuciaoro rasza B atmocdepy. Kpome Toro, cymiecTByroT
TEXHOJIOTUA OYMCTKHU BOJBI OT 3arps3HSIONIMX BEIIECTB, a TAKXKE YIYUIICHHbIC
METOJIbl ~ TE€pPMETH3allMi  CKBaXXWH, KOTOPbIE TMPEJOTBPALAIOT  YTEUKY
YTJIEBOJOPOAOB.

IlepcnekTuBBI pa3BUTHSA HePTEra30BOM 0TPACIH

HecMmoTps Ha pacTyliyr0 KOHKYPCHIIMIO CO CTOPOHBI BO30OHOBIISIEMBIX HMCTOYHHUKOB
9HEepruv, HeGTh W ra3 OyAYT WrpaTh BaXHYIO POJIb B TJIOOAIBHOW SHEPreTUYCCKOM
CUCTEME B OYyIyIIIEeM.

1. TexHosormueckme HHHOBaNINH

OpHoM U3 IIaBHBIX TEHCHIUN B HE(PTETa30BOM OTpaCiU SIBISETCS BHEIPEHUE
WHHOBAIMOHHBIX TEXHOJOTUM, KOTOPHIE TTO3BOJISIOT MOBLICUTH 3(P(HEKTUBHOCTh
no0bIMM W TepepabdoTKU  yriieBojopoaoB. Hampumep, paspabotka Oosee
0e30macHbIX M MEHEeEe pa3pylIUTEIbHBIX METOJOB JOObIYM, TaKUX Kak
TOPU30HTaJbHOE OypeHHe U UCIOJIb30BaHUE OECHUJIOTHBIX TEXHOJOTHIA,
MO3BOJISIET COKPATUTh BO3/IEUCTBUE HA TPUPOJTY U MOBBICUTH MPOU3BOACTBEHHbBIC
MOITHOCTH.

2. Hepexon K HU3KOYIJE€POAHBIM HCTOYHUKAM SHEPIUA

C ydeToM ri00albHbIX YCHUJIMM MO CHMXKEHHIO BBIOPOCOB YIJIEKHMCIIOTO Tasa,
HedTera3oBas OTpaciib akTUBHO BHEJPSET HU3KOYTJIEPOIHbIE TEXHOJIOTUU, TAKHE
KaK yJaBJIMBaHUE YIJIEpOJa U BOJOPOAHYIO SHEpreTuky. HekoTopeie HeTsHbIE
KOMIIAHMHM Y€ HayaJli MHBECTHUPOBATH B MPOEKTHl MO pa3paboTke u
HCIIOJIb30BAaHUIO BOJAOPOJA KaK aJbTEPHATUBHOIO TOIUIMBA, YTO MOKET CTaTh
KJIIOYEBBIM aCIIEKTOM B Iepexoie Ha 00Jiee 3KOJIOTMUHbIE UICTOUHHUKH SHEPTUU.

3. Byaymee HepTerazoBoro ppiHKa

bynymee HedTerazoBoro pbiHKa OyneT 3aBUCETh OT MHOMKECTBA (PAKTOPOB,
BKJIIOYAsl TOJUTHUYECKYIO CHUTYallll0, SKOHOMHUYECKHE BBI30BbI M HAY4YHO-
TEXHUYECKUE TOCTHKEHMs. BaXHO yduThIBaTh, YTO AaXKEe C NEPEXOAOM K
BO300OHOBJISIEMbIM HCTOYHMKAM SHEPIMM HEPTh M Ta3 OyOyT COXPAHSTH CBOIO
pOJIb B ONMKalIIue NEeCATUICTHUS.
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3akJIoueHue

Hedts u ra3 mnopnepxuBarOT CTpaTeTMYECKUE MeEpbl, KOTOpPbIE OOECIEeUnBaIOT
(GYHKIIMOHUPOBaHUE MUPOBOI SKOHOMHKH. HecMOTpsl Ha ycuiieHHe 9KOJOTHYECKUX U
BHEIITHUX BBI30BOB, HE(TEra30BbIe HAMIPABICHUS NMPOI0KAIOT PACIIUPATHCS, BHEIPSAThH
WHHOBAIMOHHBIE TEXHOJOTUH, CIIOCOOCTBYSI CHUXKEHUIO HETaTUBHOT'O BO3JICHCTBUS Ha
OKpyXarolyto cpeny. B ycnoBusix mepexoma EBpombl K HU3KOYIVIEPOAHBIM
MCTOYHUKAM HSHEPruu HedTerasoBasi OTpacib JOJDKHA aJalNTUPOBATHCS, 00ECIEUUTh
OaJlaHC MEX]y HPKOHOMHYECKMMHU HHTEpEcaMu W, CIeAO0BaTelIbHO, 0€30MacHOCTHIO.
BaxxHo pa3BuBaTh 3Ty HAyKy C y4eTOM OOJbIIEH YCTOMYMBOCTM U MUHUMM3ALMU
BpPEHOr0 BO3ACHCTBUS KIIMMATA.

Mup crouT Ha mopore mepeMeH, U HedTeraoBas OTpacib OyIeT HE TOJIBKO
aJanTUPOBATHCS, HO M BHEAPSATH HOBBIE MOJIXO/IbI K 3HEpProoOecneueHuto. B pesynprate
TaKUX HHHOBALIMA BO3MOXKEH 0o0Jiee TapMOHMYHBIA OalaHC MEXAy COXpaHEHUEM
HHEPreTUYECKON 0€30MaCHOCTH U SKOJOTUYECKUMH TPEOOBAHUSIMU COBPEMEHHOCTH.
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®U3UKHU OBHAPY X KWJIU MMOJTYJIUPAKOBCKU ®EPMUOH
HNBanoB Anexcei IlerpoBuy

1.¢.-M.H., podeccop, 3aBenyrontuii 1adbopatopueii KBAHTOBBIX MaTEPHUATIOB
®dusnueckoro uuctutyta um. I1.H. Jlebenera PAH

BBenenue

B nocnennue roapl KBaHTOBas (pU3MKa MPOAOJKAET OTKPHIBATH HOBBIC COCTOSHUS
MaTepuu M HK30TUUYECKHE YaCTHUIIbI, KOTOPHIE MOTYT CHIIpaTh KIIOYEBYIO pPOJIb B
Pa3BUTHUH COBPEMEHHBIX TEXHOJOTHH. OJHUM U3 TaKUX YIAUBUTEIBHBIX OTKPBITHUN
cTajgo OOHapyXEHHUE MOJYIUPAKOBCKOTO0 (hepMHOHA. DTOT KBa3WYACTUUYHBIA OOBEKT
o0JlalaeT yHUKAJIbHBIMHU CBOMCTBaMH, COUYCTAIOUIMMU  XapPaKTEPUCTHUKU  Kak
JlupakoBCKUX (DEPMHOHOB, TaK U OOBIYHBIX 3JICKTPOHOB.

Onpenesienne H MPUPOIA MOJYTHPAKOBCKOT0 hepMHOHA

[lonyaupakoBckue (QEPMHOHBI — 3TO YaCTHIlbl, KOTOPbIE XapaKTEPHU3YIOTCS
AHU30TPOITHEIMU CBOMCTBAMU B PA3IMYHBIX HAIIPABJICHUAX. B 0JTHOM HalpaBiIeHUN OHU
BenyT ce0s kak (epmuonbl Jlupaka, AEMOHCTpHPYS JTHWHEWHBIC TUCIIEPCHOHHBIC
3aBUCUMOCTH, B TO BpeMs Kak B JPYrOM HaIlpaBJICHUU MX TMOBEIACHHUE OIMMCHIBACTCS
KBaJPAaTUYHBIMHU 3aKOHaMHU. Takoe coueTaHWe MPHUAACT dTUM YACTUIIAM YHHUKAIbHBIC
AIICKTPOHHBIC M MarHUTHBIC CBOWCTBA, Jenasl X BaXKHBIM OOBEKTOM HMCCIICOBAHUS B
00J1aCTH KBAaHTOBOM (hU3HKHU.

HUcTopuyeckas cnipaBka

BrnepBbie KOoHLIENIMS TOJIYAUPAKOBCKOTO (pepMHuoHa ObliIa npeasioxkeHa B Havane X XI
BEKa KaK pPe3yJIbTaT TEOPETHUECKUX PACYETOB B 00JIACTH TOMOJOTUYECKHUX U30JISITOPOB
Y MaTEpHUAJIOB C aHU30TPOIHBIMU CBOMCTBAMU. OTHAKO MPAKTUYECKOE MOATBEPKICHUE
CYLLIECTBOBAHMSI TAKUX YaCTUI[ CTaJ0 BO3MOXXHBIM OJylarofapsi 3HAYUTEIBHOMY
nporpeccy B 00JacTH SKCIEPUMEHTOB MO (U3MKE KOHJIEHCUPOBAHHBIX Cpel U
KBAHTOBOM T€OPHUH TOJIA.

MeTtoabl 00Hapy:KeHUS

OGHapyxeHue TOIYJIUPAKOBCKUX (PEPMUOHOB CTaJl0 BO3MOXKHBIM  OJiarogaps
YCOBEPIUICHCTBOBAHUIO  METOAOB  CIEKTPOCKONMMU U YIJIOBOTO  Pa3pelICHUs
dotoomuccuonnoit cnektpockonmu (ARPES). B xone skcmepumeHTOB (Gu3uKu
MCCJIEIOBAJIM KBAHTOBBIC MATEPHUAIIBI C TOTIOJOTUIECKUMHA OCOOCHHOCTSIMU CTPYKTYPBI
30HbI bpummosna. B pesynbrare ObutM BBISIBJICHBI JHEPTETHUECKHE COCTOSHUSA,
COOTBETCTBYIOIIHE MOJYAUPAKOBCKUM (PepMUOHAM.
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Hayunble rpynmbel B BeIyIIMX MHPOBBIX JIa0OpaTOpHsIX, BKIIOYAs POCCUICKUE
MHCTUTYTHI, aKTUBHO YYaCTBYIOT B HCCIIEIOBAHUAX B ATOW 00JIaCTH.

IIpakTHyeckoe 3HaYEeHHE OTKPBHITHSA

OTKpbITHE TOTYIUPAKOBCKUX (PEPMHUOHOB OTKPBIBAET HOBBIE FOPU30HTHI B 00JIACTH
KBAaHTOBBIX BBIYMCIICHUH, CIUHTPOHUKH U pa3pabOTKH HOBBIX MaTepuaioB. brnaronaps
UX HEOOBIUHBIM CBONCTBaM, Takue (EPMHOHBI MOTYT OBITh HCIOIB30BAHBI JIJIS
CO3/IaHHUS YCTPOUCTB C BHICOKOH CTEMEHBIO YHEPT03(PPEKTUBHOCTU U OBICTPOICHCTBUSI.
Hanpumep, B 007acTH KBaHTOBOH SJEKTPOHUKHA BO3MOXKHO CO37aHHE HOBBIX
TPaH3UCTOPOB HA OCHOBE MOJYIUPAKOBCKUX (PEPMUOHOB, YTO IMO3BOJHT YBEIHUUTH
IPOU3BOIUTEIFHOCTh U CHU3UTH SHEPTONOTPeOIeHNE COBPEMEHHBIX YHIIOB.

Poccuiickuii BKJIaJ B HccJIeJ0BaHUue

OcoOblif BKJIaJ B UCCIIEOBAHUE MOIYIUPAKOBCKUX (DEPMHUOHOB BHECIH POCCHICKHE
yueHble. OHUM U3 BEAYIUX aBTOPOB UCCIEAOBAaHUM siBisieTcs 1.(.-M.H., mpodeccop
WNBanoB Amnekceil IlerpoBuu, 3aBeqyromiuili 1adopatopueil KBaHTOBBIX MaTEpHAIIOB
@uznueckoro wuHcturyta um. ILH. Jlebenea PAH. Ero paGotel B oOnactu
CHEKTPOCKONMUM M KBAHTOBBIX CHUCTEM CTall BaXXHBIM IIaroM K MPaKTHYECKOMY
OOHAPYKEHHIO ¥ U3YUYCHHIO TIOTYIUPAKOBCKUX (DEPMHUOHOB.

3akioueHue

[TonynupakoBckue (GEepMUOHBI MPEICTABISAIOT COOOM BaKHBIM IIar Ha NyTH K
MMOHMMAHUIO CJIOXKHBIX KBAHTOBBIX SIBICHUM U pPa3pabOTKU HOBBIX TEXHOJOTHM.
JlanpHelIre ucciieIoBaHus B 3TOM 00JacTH 00€IIat0T PaCKPBITh elle OOJIbIIE 3araloKk
MPUPOIbI U MPUOIU3UTH YEJIOBEUECTBO K CO3/IaHUI0 00Jiee MOIIHBIX U 3(PPEKTUBHBIX
YCTPOMCTB OyayIero.
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

Y]IK-79

HHOJDb3A AIIMTAPATA BOAUIVIETU3MOI'PADA IS ONPEAEJEHUSA
POUZNYECKHUX KAYECTB CIIOPTCMEHOB

Aiirozeas OpasmyxamenoBa

[IpenonaBarenb, TypkMEHCKHI TOCYAaPCTBEHHBIM HHCTUTYT (PU3HUECKON KYIbTYpPHI U
criopra

r. Amxaban TypkMeHUCTaH

AiiMapaj A3aTreibiueBa

[IpenonaBarenb, TypKMEHCKHI TOCYAaPCTBEHHBIM HHCTUTYT (PU3HUECKON KYIbTYpPHI U
criopra

r. Amxaban TypkMeHucCTaH

B nmnocnegHue gecaTWeTHs CHOPTUMBHAs HayKa 3HAYUTEIBHO NPOJBHUHYIACH B
pa3pabOTKE TEXHOJIOTM U METOJOB, MO3BOJISIIOUIMX OoJjiee TOYHO U 3PPEKTHBHO
OTCJICKUBATh (PU3NYECKOE COCTOSIHUE CHOPTCMEHOB. OJHUM M3 TaKHX MEPEIOBBIX
MHCTPYMEHTOB SIBJISIETCSl ammapaT OojuruieTuaMorpada. OTOT METOJ UIMPOKO
UCIIONIb3YeTCsl [JIsl aHajiu3a CcocTaBa Tella, KOTOPbIM UIpaeT BAaXKHYIO pOJIb B
TPEHUPOBOYHOM TNIPOLECCE U IMOMOraeT CHOPTCMEHaM M TpeHepaM MaKCHUMalbHO
s pexkTuBHO paboTaTh HAJA yiaydlleHHueM (U3UYECKUX KauecTB. B MaHHOW CTaThe MBI
paccMOTpHM, 4TO Takoe OoauIuieTu3Morpadus, Kak oHa paboTaeT U KaKylo M0JIb3y OHa
MIPUHOCHUT CIIOPTCMEHAM B PA3JIMYHbBIX BUAAX CIOPTA.

Yro Takoe 0ogumieTusmorpapus?

bomumnnetnamorpadust — 3TO METOJT OIIEHKH COCTaBa TeJla, OCHOBAHHBIN Ha U3MEPEHUN
o0BbeMa Tena ¢ MOMOIIBI0 N3MEHEHHSI JaBICHUS BO3AyXa B 3aMKHYTOM TPOCTPAHCTBE.
[Iporiecc m3MepeHusi ¢ MCHOIB30BAHHEM OTOTO ammapara 3aKiIi4aeTcss B TOM, YTO
CIIOPTCMEH TIOMEIIAeTCs] B TEPMETUUYHYIO KaMepy, B KOTOPOW U3MepseTCsS JaBlICHUE
BO3/lyXa. JTU aHHbIE 00pa0aTHIBAIOTCS U UCTIOIB3YIOTCS ISl pacueTa INIOTHOCTH Tela,
a 3aTeM JJIg ONpEeNeNCHUs MPOLEHTHOTO COJEPX aHUS KUpa, MBIIMICYHON Macchl U
Ipyrux TKaHeW. B oTiwume oT Apyrux METOJOB OIIEHKHM COCTaBa Teja, TaKUX Kak
OMOUMITeIaHCHBIN aHAIN3 WM aHTpONoMeTpusi, OoauruieTusmMorpadus naetr Oosee
TOYHBIC M CTAaOWJIBHBIC PE3YNbTAThl, HC 3aBHUCSIINE OT COCTOSHUS KOXKH WM YPOBHS
TUApaTalliyd OpraHu3Ma.

[TpuHIEn pa®oThl anmapaTa OCHOBAaH Ha 3aKOHE ApXHMea, KOTOPBIM TJIaCHUT, YTO HA
BCSIKOE€ TEJI0, TOTPYKEHHOE B JKHIAKOCTh WJIM Ta3, JNEUCTBYET CHJIA, paBHAas BeECy
BBITAJIKMUBAEMOTO T€EJIA 00BEMA.
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B cily4dac 60,Z[I/II'[JIGTI/13MOI‘pa(I)a CuJla BBITAJKUBaHUS HU3MCEPACTCA B BO3AYXC, M Ha
OCHOBC OTHUX JAHHBIX PACCUUTLIBAIOTCA TOYHBIC ITOKA3aTCIIN IIJIOTHOCTHU K COCTaBa TCJIaA.

3ayeM cOpTCMEHAM Ba)KHO 3HATH COCTAB TeJja?

CoctaB Tenma SBNSETCA BAXKHEWIIMM TOKa3aTedeM (U3MUECKOW TOTOBHOCTH
coprcMmena. [lom coctaBoM Tena MOHMMAETCS COOTHOIICHHE MEXKIY >XHPOBOU U
0€3KUpPOBOM Macco (MBIIIIBI, KOCTH, KPOBb W APYrHE€ TKaHU). DTOT MOKa3aTeib
OKa3bIBAET MPSMOE BIMAHHE Ha (U3MUECKYI0 PabOTOCTOCOOHOCTh, CKOPOCTH, CHITY,
BBIHOCJIMBOCTD U JPYTUE BaXKHbIC (PU3NYECKHE KaueCcTBa CIIOPTCMEHA.

1. OnTumMH3anus Beca U COCTaBa TeJa. B pa3HBIX BUAAX CIOPTa BAXKEH HE TOJIBKO
BEC, HO U cocTaB Tejna. Hampumep, B OeroBbIx BHAAX CHOPTA U30BITOYHBIN KU
YBEJIMYUBAET HArPy3Ky Ha CYCTaBbl U CEPJCUYHO-COCYAUCTYIO CUCTEMY, CHUXKasl
s pexTUBHOCTH pabOTHI OpraHu3Ma. B To BpeMs Kak B CHJIOBBIX BHAAX CIOpPTa
(Hampumep, B nay3pau(TUHTE) BaKEH POCT MBIIIEYHOM MACChI JIsl TOBBIIIICHUS
CHUTBI.
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2. U30exanme 3a0osieBaHMil. BBICOKHMII TIPOIIEHT >KHpa B OpPraHU3Me MOXKET
OpPUBECTM K  METa0OJIMYEeCKHM  pacCTpOMCTBaM, CEpIAEYHO-COCYAUCTHIM
3a00JIeBaHUSM, CHIPKEHUIO BBIHOCIUBOCTH U APYTUM MPOOIeMaM CO 30POBbEM.
C momortrpio 60umIeTU3MOrpaduu MOKHO TOYHO ONPEACTUTh MPOLEHT KUpa U
IIPU HEOOXOIMMOCTH pa3padOTaTh CTPATETHUIO M0 Er0 CHUKEHUIO.

3. Makcumu3anusi CIOPTHUBHBIX Pe3yJbTaToOB. J[JI1 JOCTIKEHUS HAMITYYITAX
CHOPTUBHBIX PE3YyJbTaTOB HEOOXOJMMO MOJAJEPKAHUE ONTUMAIBHOIO COCTaBa
T€NIa, KOTOPBIA TOMOKET YIYYIIUTh CHJIbL, CKOPOCTb, BBIHOCIHUBOCTb U
BOCCTAHOBJICHHE. YPOBEHb KUPAa U MBIIIEYHOM MacChl MOXET CYIIECTBEHHO
BJIMSITH HA PE3yJIbTAThl B TAKUX BHUJIAX CIIOPTa, Kak Oer, MjiaBaHue, THMHACTHKA,
¢byT00J1, XOKKEH M MHOTHX JIPYTHUX.

4. TlpenorBpaimeHue TpaBM. M30BITOYHBIN >KUP WM HEJAOCTATOK MBIMICUHON
Macchbl MOTYT MOBBIIIATh PUCK TpaBM. /[l CIIOPTCMEHOB BaKHO MOJAECPKAHUE
3I0pOBOro OanaHca MEXIy >KUPOBOM M MBIIIEUHON TKaHbIO, YTO IO3BOJISET
YIIyYIIUTh MOABUKHOCTh U YCTOMYMBOCTh OPraHU3Ma K TpaBMam.

IpenmymecrBa doauIuIeTU3IMOrpaduu st CIOPTCMEHOB

BOIII/IHJICTHSMOFpa(bI/ISI HMCCT HCCKOJIBKO BAXKHBLIX IIPCHMYHICCTB IIO CPABHCHHIO C
APYruMn MCTOJdaMHM H3MCPCHHA COCTaBa TCJjIda, 4YTO MOCJIACT I3TOT MCTOA HanoOosee
IIOoAXOAAIINM AJIsL HpO(l)GCCI/IOHaJIBHBIX CIIOPTCMCHOB.

1. Bbicokasi TOYHOCTL M BOCHPOM3BOAMMOCTb. OJHUM U3 CaMbIX 3HAYMMBIX
IpeuMyIecTB OoaurieTusMorpada sBISETCS €ro BBICOKas TOYHOCTh U
BOCIIPOM3BOJIMMOCTh ~ Pe3yJbTaToB. B  oTimune OT OHOMMIICIAHCHBIX
aHaJM3aTOPOB, KOTOPBIE MOTYT JIJaBaTh MOTPEITHOCTH U3-3a (PaKTOPOB, TAKHX KaK
CTEIeHb THApATaIui, 0oauIuieTu3Morpad He 3aBUCUT OT ATHUX IEPEMEHHBIX U
naet 0oJiee TOYHbIE JaHHEIE.

2. O0beKTHBHOCTh M HE3aBHMCHMOCTD OT 4YejioBeueckoro gakropa. PesynbpTaTe
U3MEPEHUN ¢ MCIOJIb30BaHUEM OomuruieTu3Morpada HE 3aBHCAT OT MHCHHS
TpeHepa WM Bpaya, a JIUIIb OT 00bEKTUBHBIX JAHHBIX, TOJYYEHHBIX C TTOMOIIIBIO
ammapara. 9TO OCOOEHHO BaXHO Jii CHOPTCMEHOB, MOCKOJBKY TMO3BOJISET
HCKJTIOYUTh CYOBEKTUBHOCTD MPHU OI[EHKE COCTaBa Tela.

3. UnauBUAya bHBIH MOAX0A K KAXKIAOMY crnoprcMeHy. Kaxawlii criopTcMeH
MMEET YHUKAJIbHBbIE (DU3UYECKHE XAPAKTEPUCTUKHU, KOTOPHIC BIHUAIOT HAa €ro
(bU3UYECKYI0 TOATOTOBIEHHOCTh. Vcmoyib3ysi JaHHble OomurieTu3Morpaduu,
TPEHEPHI ¥ CIIOPTUBHBIC Bpaul MOTYT pa3padaThIBaTh MHIUBUYTM3UPOBAHHbBIC
TPEHUPOBOYHBIE U JUETUUECKUE MPOTPaMMbl, KOTOPBIE MIOMOTI'YT MaKCHMAaJIbHO
3(GEeKTUBHO Pa3BUBATh CHJIBI U BBIHOCIUBOCTD IMPY MUHUMAJIbHBIX PUCKaX.

4. MoHMTOPMHI H3MeHEHUIl B Teje cnoprcMeHa. boaunnerusmorpadus
MO3BOJISIET HE TOJBKO MOJYYUTh TOYHYIO HHGOPMAIMIO O COCTaBe Tela Ha
MOMEHT W3MEPEHUNM, HO U OTCIECXKUBATh JWHAMHUKY W3MEHCHUH B TEIE
CIIOPTCMEHAa Ha TPOTSHKEHUHM BpPEMEHU. OTO TIO3BOJSET KOPPEKTHUPOBATH
TPEHUPOBOYHBIE MPOTPAMMBI U IUETHI B 3aBUCUMOCTUA OT TOTO, KaK MEHSETCA
COOTHOLIEHHUE MBIIIIEYHOM U )KUPOBOU MAaCCBHI.
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5. Ilpencka3anue CHOPTUBHBIX pe3yJbTaTOB. biarojgaps aHanuszy coctaBa Teja
MOHO IpeJICKa3aTh, HACKOJIBKO YCIEIIHO CIOPTCMEH CMOKET aallTUPOBATHCS
K TPEHHMPOBOYHBIM HArpy3kaMm U KakKW€ CIOPTUBHBIE PE3YyNbTaThl OH CMOKET
JOCTHYh B JIOJITOCPOYHOW MEPCHEKTUBE. ODTOT HWHCTPYMEHT IO3BOJISET
ONTUMHU3UPOBATh TPEHUPOBKH U U30€KaTh MEPETPY30K.

Bausinue 6OIII/IHJ16TI/I3MOI‘paq)I/IH Ha TPEHUPOBKHA X1 BOCCTAHOBJICHUE

OauH U3 BaXKHEMIIMX aCHEKTOB CIIOPTUBHOM MOJTOTOBKM — 3TO YMEHHUE MPABUIBHO
NO3ApPOBAaTh TPEHHUPOBKM M BOCCTAaHOBJIEHWE. ECIM TPEHHPOBKM HalpaBJEHbl HA
YBEIMYEHHUE MBIIIEYHON MACChl, OOIUIIIIETU3MOrPA(HS O3BOJISIET TOYHO OTCIIEKUBATH
nporpecc, 4roObl M30€KaTh W3IUIIHETO0 HAKOIUICHHWS >KUpa U TapaHTUPOBaTh, YTO
YBEJIMUMBAECTCS IMEHHO MBIIIEUHAs Macca. B ciyyasx, korga 3ajjaya — 3TO CHU)KEHHUE
MPOLIEHTA XKUPA, alfapaT IOMOTAaeT KOHTPOJIUPOBATh, YTOOBI TEJIO TEPSIIO TOIBKO XKHP,
a HE MBILICYHYIO Maccy.

Taxxe O6oaumneTu3Morpadus Mo3BoOJsI€T TPEHEpaM OIEHUTh, KaK OBICTPO OpPTraHu3M
BOCCTaHABIIMBAETCS MOC]E TPpEeHUPOBKU. Hampumep, eciu cnopTcMeHy HE0OX0IUMO
MOBBICUTh YpPOBEHb BOCCTAHOBJICHUSI, allllapaT MOET IOMOYb BBISIBUTh, KaKHe
KOMIIOHEHTHI €r0 TeJla, TaKhue KakK MBIIIIBI WA CYyCTaBbl, HYXKJIAIOTCS B OOJIbIIEM
BHUMAaHHH.

HpnMeHeHne 60)]l/IIIJIeTI/13MOFpa(l)I/II/I B Pa3/IMYHbIX BUAAaX CIIOpPTa

Pasubie BuIbl cropTa MNPEabSBISIIOT pa3fidyHble TpeOOBaHUS K COCTaBy Tela.
Hanpuwmep:

o Jlerkas atyieruka u Oer. CropTCMEHBI, 3aHUMArOLMECs OErOM Ha JJIMHHBIE
JUCTaHIUH, JOJKHBI UMETh HU3KUI IIPOLIEHT KHPa U BBICOKYO JOJI0 MBIIIEYHON
Macchl, 0COOEHHO B Horax. boaumneruzmorpadusi MO3BOJISET OTCIEKUBATH
WU3MEHEHHUs], CBA3AHHBIE C CHUYKEHHUEM KUPA U YKPEIUICHUEM MBIIIIL HOT.

o IMayspaudTuar u 0oamOMIIMHI. B 3THX BUAAX CIOPTAa BaXKHO YBEIUYCHHE
MBIIIEYHON MAaCChl PU MUHUMU3AINK KUPOBOM TkaHu. bonurnerusmorpadus
IIOMOTa€T OTCJIEKUBATH POCT MBI M CIECOUTH 32 COXPAHEHUEM MBIIICYHON
MacCChl, HECMOTPS Ha CTPOTYIO JTUETY.

o Komanansie BuabI ciopra (pyrdos1, Xxokkeu, 0ackerdour). /[ns cnoprcMeHOB
ATUX AUCLUIUIMH BaXKE€H OallaHC MEXIY CHUJION, BBIHOCIUBOCTBIO U OBICTPBHIMU
nBKeHUSAMHA. COCTaB Teja UIPAET KIIOUEBYKO POJIb B COXPAHEHHHM HYKHOU
MOJABM)XHOCTH, CKOPOCTH U CWibl. bomumiernsmorpadusi moMoraer TOYHO
ONpPENENIUTh, KAKUE TPEHUPOBOUHBIC MPOTPAMMBI M JIMEThl ONTUMAJIbHBI JIJIS
CIIOPTCMEHA.
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3akJIoueHue

boaunnernsmorpadust npeacraBiser coOOW OJUH M3 CaMbIX TOYHBIX U HAJIEKHBIX
METOJOB OLIEHKM COCTaBa TeNa, 4YTO JENacT €€ HE3aMEHUMBbIM WHCTPYMEHTOM B
CIIOPTUBHON MeIUlIMHE. TeXHOJIOTHS MO3BOISET UBMEPATh O0BEM Tella, PACCUUTHIBAThH
IUIOTHOCTh M TOYHO ONPENEISATh MPOLIEHT >XUPOBOM U OE3KUPOBOM MacCChl. ITU
MOKa3aTeln SBIAIOTCS KIIOUYEBBIMU 11 A(()EKTUBHOTO KOHTPOJIA (PU3NUYECKON
IIOArOTOBKU CIIOPTCMEHA M MOTYT CYLIECTBEHHO BIIMATH HAa €ro CIOPTUBHBIC
pe3ynbTathl. [IpenmynectBa 60aumeTu3Morpaduu BKIIOYAOT €€ BHICOKYI0 TOUHOCTD,
OOBEKTUBHOCTh W BO3MOXKHOCTh HWHIMBUJIYAIbHOW OLIEHKM COCTaBa Teja, YTO
MO3BOJIAET Pa3paboTaTh NEPCOHATU3UPOBAHHBIE IPOTPAMMBbI TPEHHUPOBOK M MUTAHUSI.

B coBpemeHHOM cropTe ycmex 3aBUCUT OT MHOXeCTBa ()aKTOPOB, M COCTaB Tela
ABJISIETCSI OJHUM M3 HamOoJiee BaKHbIX. J[JI1 pa3HbIX BHJIOB CIOpPTAa ONTHUMAIbHOE
COOTHOLIEHHE KUPA U MBIILIEYHON MacChl MOKET CYIIECTBEHHO MOBIIUATh HA CKOPOCTH,
CUJIy, BBIHOCIMBOCTD M @K€ BOCCTAaHOBJICHME OpraHH3Ma II0CJIE€ TPEHHPOBOK.
Hcnonp3oBanue OonurieTusmMorpada AaeT TpeHepaM U BpayaM BO3MOXHOCTH Ooliee
3¢(EeKTUBHO IUIAHUPOBATH TPEHUPOBOYHBIE LHKIIbI, OTCIEXKHBATh MPOrpecc MU
KOPPEKTUPOBATh POTPAMMBI B PEAIBHOM BpeMEHHU. B pe3ynbTare, CllopTCMEHBI MOTYT
JOCTUraTh JYYIINX PE3YJIbTATOB, N30€ras Meperpy30K U U3JIUIIHUX TPABM.

Ocoboe 3HaueHue ammapar OoauruieTu3mMorpada MMEEeT B TeX BHUAAX CIOPTa, TIe
TpedyeTcsl CTPOruil KOHTPOJIb BECa U COCTaBa Teja, HapuMep, B MapadoHCKoM Oere,
O0oaubunaunre, nayspau@TUHre, a TakkKe B KOMAHJHBIX BHJAX CIOpTa, TaKUX Kak
¢yTOos MMM XOKKEH, TJae BaxeH OallaHC MeXAy CHJIOH, BBIHOCIMBOCTBIO H
MOOUIBHOCTBIO. OH MOMOTAeT HE TOJIBKO OTCIEXHUBATh (hU3nueckyro Gopmy, HO U
Ipe/ICKa3bIBaTh, KAK M3MEHEHHUS COCTaBa Teja MOTYT MOBJIMATh Ha PE3yibTaTbl B
COpPEBHOBAHMSIX.

Kpome Toro, perynsipHble ©3MEpEeHUsl COCTaBa Tejla C MOMOIIbI0 OoaumieTu3Morpada
BAXKHBI JUISl 3/I0POBbsI CIOPTCMEHOB. C €ro MOMOUIBI0 MOKHO OOHApYXUTh CKPBIThIE
po0JIeMbl ¢ 0OMEHOM BEILIECTB, KOTOPbIE MOT'YT MOBJIUATH HA MPOU3BOAUTEIBHOCTD, a
TaK)Ke CBOEBPEMEHHO MPEAYNPEANTh 3a00J€BaHNs, TAKUE KaK THIEPTOHUS, AUa0ET WiIH
CepJEYHO-COCYIUCThIE 3a00JIeBaHUsl, KOTOPbIE MOTYT BO3HUKHYTh M3-3a NU30BITOYHOIO
KUpa B OpraHU3Me.

Ha ocHOBe mMONyYyeHHBIX JaHHBIX O COCTAaBE€ TeJla MOYKHO MPOTHO3UPOBAThH
JOJICOCPOYHBIE PE3YyJbTaThl U MJIAHUPOBATh CTPATETHIO MOJTOTOBKH, BOCCTAHOBIICHUS
U Ja)kKe COPEBHOBAHMM. DTO HE TOJBKO MOBBIIIAET CIOPTUBHBIE TOCTHXKEHHS, HO U
CIIOCOOCTBYET TMOAJCPKAHUIO 3[I0POBbSI CIHOPTCMEHA Ha MPOTSHKEHUH BCEH ero
kapbepbl. TakuM 006pazom, 6oaumeTu3Morpadust BIsSEeTCA HE IPOCTO UHCTPYMEHTOM
JUISE OLEHKHU (PU3MYECKUX KauyeCTB, HO U BaXXHBIM B3JEMEHTOM B CTPATErMYE€CKOM
IJIAHUPOBAHUH CIIOPTHUBHOM IMOATOTOBKH U 310POBbSI.

Urak, wucnonp3oBaHue armrmapata OoguruieTu3Morpada B CHOPTUBHON TMPAKTUKE
3HAYUTETHHO TOBBIIMIAET TOYHOCTh U A(P(HEKTUBHOCTH TPEHUPOBOUHOTO IIPOIlECca,

MoMOracT JOCTHYb BBICOKHX CIIOPTHBHBIX PE3YJIbTATOB U MHUHUMUBHUPYCT PUCKU OJIA
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310poBbsi. OH SBJISETCS BaXKHBIM HHCTPYMEHTOM, KOTOPBIA ITOMOTAeT KaKIOMY
CIIOPTCMEHY M €r0 KOMaHJE JOCTUTaTh MAaKCUMAaJIbHBIX (DM3UYECKUX U CIIOPTUBHBIX
MoKa3aTeyen.

Bort criucok sutepaTyphl, KOTOPBIH MOKET OBITh UCIIOJIB30BaH IS CTaThi Ha TeMy «Ilosb3a
ammapara ooauruieTusMorpada s onpeaesneHus GU3MUecKUX KauecTB ClIopTCMeHOB». OH
BKJIFOUACT B ce0sl KaK HayYHbIC CTAThU, TAK U KHUTH, KOTOPBIC MOT'YT OBITh MOJIE3HBI [Is
yTrIyOJIeHHOTO U3YYCHUS TEMBI.
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HAYYHBIA ) KYPHAJI
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Y]IK-79

METABOJIOTPA® U EI'O ITOKA3ATEJIN IJIA OITPEAEJIEHUSA
COCTOSAHUA CHOPTCMEHA BO BPEMA ITOKOSA

Aiirozeab Opa3myxameaoBa

[IpenogaBatens, TypkMeHCKUI TOCYIapCTBEHHBI HHCTUTYT (PU3UUECKON KYJIbTYpPHI U
cropra

r. Amxaban TypkMeHUCTaH

AliMmapaJu A3aTre/jibanueBa

[IpenogaBatens, TypkMeHCKHI TOCYIapCTBEHHBI HHCTUTYT (PU3UUECKON KYJIbTYpPHI U
criopra

r. Amxaban TypkMeHucCTaH

BBenenue

Metabonorpaguss — 3TO BBICOKOTEXHOJIOTUYHBIH METOJ HCCIIEAOBAHUS, KOTOPBIN
MO3BOJISIET aHAIM3UPOBATH META0O0IMYECKYI0 aKTUBHOCTh OpTraHU3Ma Yepe3 U3MEPEHUE
oOMEHa ra3oB, TaKUX KaK KHUCJIOPOJ M YIJIEKUCIBIA ra3. DTOT METOJ OCHOBAaH Ha
NpUHIMIE perucrpauuu norpedienus kuciaopoaa (VO2) u BblAeNEHHS YTIEKHCIOTO
raza (VCO?2), yto Aa€T 1eHHy0 HHOOPMAIIMIO O TOM, KaK (PYHKIIMOHUPYIOT OCHOBHBIC
CUCTEMbl ~ OpraHu3Ma, BKJIOYas  JbIXaTENbHYI0,  CEPACYHO-COCYAUCTYIO U
MeTtabonnyeckyro. Merabosorpadus ctajia BaXKHbIM HHCTPYMEHTOM B CHOPTE, TaK Kak
MO3BOJIIET HE TOJIBKO OLIEHUBATh TEKYyIIHE (PU3NUECKUE CITIOCOOHOCTH CIIOPTCMEHA, HO
U HaOII0JaTh 32 COCTOSHUEM €ro OpraHu3Ma B pa3iuyHbIX (a3aXx TPEeHUPOBKU U
BOCCTaHOBJICHHUS.

B nocnemnue necAatwieTuss CIOPTMBHAs HAayKa 3HAYUTEIBHO MPOABUHYJIACH B
MOHUMAHUU METAa0OJMYECKUX TMPOLECCOB, KOTOPbIE MPOUCXOIAT B OpPraHU3MeE
cioprcMeHa. OTka3 OT yCTapeBIIMX METOAOB MOHWUTOPHHIA, TAKUX KaK IPOCTOE
HaOIOICHUE WIH CYOBEKTHMBHBIE OTYETHI O CAMOUYYBCTBHHM, NMPUBEI K TMOSIBICHHUIO
BBICOKOTOYHBIX ~ NPUOOPOB, KOTOpbIE MOTYT HM3MEpSATh M AHAJIM3UPOBATH
MeTa0O0JIMNYECKHE MOKa3aTell B pealbHOM BpeMeHu. OgHUM M3 Takux OpuOOpoB
ABIsieTCss MeTabosiorpad, KOTOPBIM MPeIOCTaBIIsAET IaHHbIE, MOJIE3HbIE HE TOJIBKO IS
JAUArHOCTUKN (PU3NYECKOTO COCTOSIHMSI CIIOPTCMEHA, HO U JUIsl KOPPEKLIUHU €ro
TPEHUPOBOYHOM ITPOIPAMMBL.

N3yyenne MeTaboIMYeCKUX MPOLIECCOB € MOMOIIIbI0 MeTabosorpada mo3BosisieT TOUYHO
OIIEHUTb, HACKOJBKO 3P (HEKTUBHO pabOTaET OpraHu3M CIIOPTCMEHA B COCTOSIHUU MTOKOSI.
[lokazaTenu, Takue Kak MOTpPeOJIEHHWE KUCIOpOAAa W BBIIEIEHUE YIJIEKUCIIOro rasa,
MOTYT MHOTO€ PaccKa3aTh O COCTOSIHUM CEPACUYHO-COCYUCTOM U IbIXaTeIbHON CUCTEM,
a TaKKe 0 YPOBHE UX TPEHUPOBAHHOCTH.
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OTH JaHHBIE CIY’KAaT BAKHBIM WHJIHUKATOPOM TOTO, HACKOJBKO XOpPOLIO CIIOPTCMEH
CHOCOOEH aJanTHPOBAThCS K TPEHUPOBOUHBIM HArpy3kam, Kak OBICTPO €ro OpraHu3M
BOCCTaHABJIMBAETCS MOCJIE€ HHTEHCUBHBIX TPEHUPOBOK M HACKOJIBKO OH MOATOTOBIIEH K
BBICOKOMY YPOBHIO (PU3HYECKOM aKTUBHOCTH.

Kpowme toro, metabomnorpadus 1a€T BO3MOXKHOCTh BBIIBUTH CKPBIThIE 3a001€BaHUS WIH
(yHKIMOHATBHBIE HApYIICHUS, KOTOPbIE MOTYT OKa3aTh BJIMSHUE Ha CIOPTHUBHYIO
JEeSTENBHOCTh. DTO MOXKET OBITh TMOJIE3HO JUIsi CBOCBPEMEHHOW JIUArHOCTUKH U
NpeloTBpalleHus] TpaBM WM 3a00jeBaHUM, KOTOPbIE MOTYT Pa3BUThCS MPHU
Ype3MEepHBIX Harpy3kax. Bocnosibs3oBaBimch MeTabosorpadoM, CIOPTUBHBIE BpauH U
TPEHEPHl MOTYT TOYHO HACTPOUTH MPOLIECC TPEHUPOBKH, OOECIEYUB ONTUMAIILHYIO
HArpy3Ky JUIsl KaXJ0ro CliopTCMEHa.

B aTOli cTathbe MBI pacCMOTPUM OCHOBHBIE MPUHIUIBI paboThl MeTaboorpada, ero
MOKa3aTear U WX 3HAYCHHE JUIA OLICHKH COCTOSHHS CIIOPTCMEHA B IMOKOE, a TaKkKe
MOKakeM, Kak Merabonorpadust MoXeT OBbITh HCIOJb30BaHA IS ONTHMH3ALUN
TPEHUPOBOYHOTO  MpOIEcca,  yAy4IIEHUS  BOCCTAHOBUTENBHBIX  METOAOB U
MpeoTBpaIieHus 3a00JIeBaHU .

Teopernueckast ocHoBa MeTadosiorpagpuu

Mertabomorpadus, Kak METO UCCIIEA0BaHUS METAO0OTUYECKHUX MPOIECCOB, Oa3upyeTcs
Ha perucTparuu razoobmeHa opranu3mMa. OCHOBHOM 3ajadeil SIBISETCS HW3MEpPCHHE
obbema norpedisiemoro kuciopoaa (VO2) u o6bema BBIACIIEMOTO YIIESKUCIOro raza
(VCO2), uTo mo3BojseT CYAUTH O THUIIE METa0O0IM3Ma U O0IIIEM COCTOSTHUM OpTaHU3Ma.
ITokazarenu 3TUX MPOIECCOB B MOKOE MOTYT MPEAOCTaBUTh IIEHHYIO MH(POPMAIUIO O
paboTOCIOCOOHOCTH  OpraHuW3Ma, ypPOBHE TPEHUPOBAHHOCTH  CIIOPTCMEHA |
3 PEKTUBHOCTH BOCCTAHOBUTEIBHBIX IMPOIIECCOB.

KitoueBbiMU 1OKa3aTESIMU, KOTOPBIE U3MEPSIOTCA MPU MeTaboaorpaduu, BISIOTCS:

« VO2 — nmokazatenb TOTpEOJICHHS KHCIOPOJa, KOTOPBIA  OTpakaer
3¢ (PEKTUBHOCTD NIBIXaTEIBLHON U CEPAEYHO-COCYUCTOM cucteM. B mokoe stot
MoKa3aTelib IEMOHCTPUPYET YPOBEHBL 0a30BOr0 MeTaboIM3Ma.

o VCO2 — noka3zaTenb 00beMa YIIIEKHCIIOTO Ta3a, KOTOPhI OPraHu3M BhIIETSET
B TIpoIiecce OOMEHa BEIIECTB. JTOT MOKa3aTelb TAKXKE SBISETCS MHAUKATOPOM
AKTUBHOCTH OOMEHA BEIIECTB.

o Koxppuument od6mena BemectB (RER) — »53T0 oTHOmeHue o0Obema
VTJIEKHUCIIOro Tra3a Kk o0bemy kucnopopa. Ilokazarens RER cinyxutr mapkepom
TUIIAa METa0OJIMYECKHUX IPOLIECCOB, MPOUCXOAIMMX B opranusme. Hampumep,
RER oxomno 0.7 yka3piBaet Ha npeo0aagaHue sKUpoBOTO oOMeHa, a 3HaueHnue 1.0
yKa3bIBAET HA yTJICBOIHBIN OOMEH.

Mertabomorpadusi MO3BOJISIET HE TOJBKO OIEHUTh 3TH 0a30BbIe MapameTphbl, HO H
aHaJM3UPOBaTh W3MEHEHHMS B JHMHAMHUKE, 4YTO SBJSETCS OCOOCHHO BaXXHHIM B
CIIOPTUBHOM MEAMIIMHE, TJ¢ HE0OX0arMa TIaTeJIbHAas HAaCTpOHWKa TPEHUPOBOYHBIX U
BOCCTAaHOBUTEJIBHBIX MTPOLIECCOB.
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IIpumenenne meradosorpaduu B copre

Mertabonmorpadus IMPOKO UCTIOIB3YETCS B CHOPTUBHON MEAUITMHE JIsl TUATHOCTUKH U
OIIECHKH (YHKIIMOHAJIBHOTO COCTOSIHUA crnopTcMeHa. OCHOBHbIE oOiactu €€
MIPUMEHEHUS BKITFOYAOT:

1. Ouenka ypoBHsi ¢u3HYeCKOH MOATOTOBKHU CIOPTCMeHAa. MeToja MO3BOJISIET
MOJIyYUTh MOAPOOHYI0 KapTHHY O COCTOSHUM MeTabonu3ma B TOKOE, YTO
ABJISIETCSI BaXHBIM acHEKTOM JUIsl OLIEHKM TPEHUPOBAHHOCTH CIIOPTCMEHA.
[TokazaTenmn VO2 u VCO2 MOryT OBITh HCHIOJIb30BAHBI JUISl BBISIBJICHUS CTEIIEHU
MTOATOTOBKHU CEPAEUHO-COCYAUCTON U JbIXaTEIbHON CHCTEM.

2. AHaau3 3¢ (eKTMBHOCTHM  BOCCTAHOBJIEHHSI  MOCJe  TPEHHMPOBOK.
Hcnonp3oBanue Mmetaboorpada momMoraet BpauaM 1 TpeHepaM KOHTPOJIUPOBATh
IIPOLIECC BOCCTAHOBJIEHHUSI CIOPTCMEHA MOCJIE MHTEHCUBHBIX TPEHUPOBOK HIIN
copeBHoBanuil. Hanpumep, nzmepennss VO2 u VCO2 MOryT 1noMoub IMOHSTH,
HACKOJIBKO OBICTPO OpPraHM3M BOCCTAHABIMBACTCS IOCJIE HArpy30K, a TaKke
BBISIBUTH BO3MOKHBIE COOU B BOCCTAHOBUTENBHBIX MPOLIECCAX.

3. NnauBuayaan3zanms TPEHHMPOBOYHOIO npouecca. [Torumanue
METabOJIMYECKOTO COCTOSHUSI CIIOPTCMEHA MOMOTaeT TpPEeHepaM aJanTHpoBaTh
IporpaMMy TPEHHUPOBOK B COOTBETCTBHHM C €ro (PM3NYECKUMHU BO3MOKHOCTSMH.
C nomowpo Metabosorpaguu MOKHO OINPEAENIUTh, KaKHe TPYNIbl MBI U
CUCTEMBI OpraHu3Ma TpeOyIOT OOJIBIIEr0 BHUMAaHUS HJIM BOCCTAHOBJICHHMS.

4. BbisiBJIeHHE CKPBITHIX 3200/1eBAHMIA M NATOJIOTMiA. PeryisipHblii MOHUTOPUHT
MEeTa0O0JIMYECKUX TMOKa3aTejaed MOMOIraeT CBOEBPEMEHHO BBIABUTH pa3JIMUHBIC
3a0071€BaHUs WU OTKJIOHEHHUS, TAKME KaK MPOOJIEMbI C JbIXaTEIbHOU CHCTEMOM,
CEPJIEYHO-COCYIUCTHIMU 3a00JIEBAHUSIMU WM TOPMOHAIBHBIMH HapyLIECHUSMHU.
OTU NaHHBIE MOTYT OBITh MCIOJIb30BaHbI JJIsI PAHHETO BBISBICHHS MATOJIOTHIA,
KOTOpPbIE€ MOTYT MOBJIUATH HA CIIOPTUBHYIO JACSITENbHOCTb.

Kpome Toro, merabonorpadus mo3BojsieT TpeHepam U Bpadam 00Jie€ TOYHO OLICHUTb,
KAaKue THUIbI 3HEPTUH (YTIEBOABI WK KUPbI) TPe00IaatoT B OpraHu3Me CIIOPTCMEHa,
YTO B CBOIO OYEpE/ab BIMSIET Ha BHIOOp AMETH U peXUMa TPEHUPOBOK. C MOMOIIBIO
MeTrabosiorpada Takke MOXKHO OTCJIEKUBATh U PETYIMPOBATH (PU3NYECKOE COCTOSHUE
CHOPTCMEHA Ha Pa3HbIX CTAUSAX TPEHUPOBOYHOTO MPOLIECCa.

IMoka3aTesnn MeTa00JIUYECKOTO COCTOSIHUA CIIOPTCMEHA

Jlns  Oornee JE€TAJIbHOTO TOHUMAaHUS COCTOSIHUSI CIOPTCMEHAa B TIOKO€ Ba)KHO
PacCcMOTPETh HECKOJIBKO KIIFOUEBBIX MOKA3aTENEH, KOTOPBIC SIBISIOTCS MHIWKATOPAMHU
HOPMAaJIbHOW WJIM aHOMAJILHOM pabOThl OpraHU3Ma.

1. Tloka3zareab VO2 (morpedjienne kucjopoaa). — Hopma. {1 310poBoro
B3pPOCJIOTO YEJIOBEKA B TOKOE HOpMaibHOE 3HaueHne VO2 cocTtasisgeT okoiio 3,5
My1/Kr/MuH. OJTHAKO JJIs TPEHUPOBAHHBIX CITIOPTCMEHOB 3TOT MTOKA3aTeNIb MOKET
OBITH BBIIIIE, YTO CBUIETEILCTBYET O XOPOIIIEM YPOBHE a3POOHOM BHIHOCIMBOCTH.
— U3menennst B VO2.
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VBenuuenue 3HaueHUss VO2 MOXKET CBHUIETENBbCTBOBATh O TMIIEPBEHTUIISALUHY,
CepICYHO-COCYIUCTHIX 3a00JIEBAaHUX,  TAK)KE O BBICOKOM CTENEHU (PU3NIECKON
Harpy3ku. CHmkenue 3HaueHus VO2 MoOXeT ykas3blBaTh Ha oOcialJeHue
JBIXaTeNIbHOM CHUCTEMBI, XPOHHMYECKHME 3a00JICBaHUS WM HEMPaBUIHLHOE
BOCCTAHOBJICHHE.

2. Moka3zateabp VCO?2 (BbiaesieHue yriekucaoro raza). — Hopma. B coctosiHuu
MIOKOSI YPOBEHb BBIJICICHUS YTIEKUCIOTO ra3a 00bIYHO cocTaBisieT okojo 200-
250 MuI/MUH JIJIS CpPETHErO YeJIOBEeKa. DTO 3HAUYEHHE MOXKET BapbUPOBATHCS B
3aBUCUMOCTH OT (usnueckoil moaroroku. — HW3menennss B VCO2.
[ToBbrmennie ypoBHs VCO2 MOXKET ObITH CBS3aHO C YpE3MEPHBIMU (PU3NYECKUMU
Harpy3KaMy WM ¢ HapyImIeHUSMH B OOMEHE BEIIECTB, HAPUMEp, TIPH alu103¢
WJIU JBIXaTeJIbHOW HEIOCTaTOYHOCTH.

3. Koapdunuent oomena Bemects (RER). — Hopma. B nokoe sToT nokasarens
Haxoautcss B mpenenax oT 0.7 mo 0.8, 4TO yKa3plBaeT Ha JOMHHUPOBAHUE
xupoBoro obOmeHa. Ilpu Bbicokux ¢usnmueckux Harpy3kax RER wmoxer
yBenuuuBaThes 10 1.0 U BhIlIe, YTO CBUIETEIBLCTBYET O MEPEXOEC OpraHu3Ma Ha
yriaeBogHbli  oOMeH. — HW3menenus B RER. Baesannele wim
HEMPONOPLIMOHAIIBHBIE M3MEHEHHsI 3TOr0 IOKa3aTelss MOTYT YKa3blBaTh Ha
HEJIOCTAaTOK YIJIEBOJAOB B OPTAHU3ME WJIM HA HAKOTUIEHUE MOJIOYHOW KHCIJIOTHI B
MBIIIAX, YTO Ba)XHO YYHUTHIBATh NPU TIOCTPOCHHH JHET M MPOrpaMm
BOCCTaHOBJICHUS.

IIpakTH4yeckoe NpuMeHeHue MeTadoJIorpaduu 1 TPEHEPOB U Bpaveil

Merabonorpadusi — 3TO HE TOJIBKO JUATHOCTHUYECKUI MHCTPYMEHT, HO U CPEJICTBO
MOHUTOPUHIA, KOTOPOE MOKET OBITh HCIOJIb30BAHO B pPEATbHOM BPEMEHH IS
VIPABJICHHS COCTOSIHEM CITIOPTCMEHA. ITO 0COOCHHO BaXKHO B YCIIOBUSX HHTECHCUBHBIX
TPEHUPOBOK, KOTJa CIOPTCMEHBI TOJBEPraloTCid 3HAUYUTEITBHBIM (PU3UYECKUM U
IICUXO3MOLMOHAJIBHBIM Harpy3kaM. Bpau wim TpeHep, umes JTOCTYyIl K JIaHHBIM
MeTtabosorpada, MOKET BOBpEMSI CKOPPEKTUPOBATH TPEHUPOBOUYHBIN MPOIIECC, YTOOBI
MPEIOTBPATUTH MEPETPY3KY OPraHn3Ma, a TAKIKE ONTUMHU3UPOBATH BOCCTAHOBUTEIIbHBIC
CTpaTETHH.

Merabonorpadusi moMoraeT Takke OTCISKUBATH IPOrPecC B MOATOTOBKE CIIOPTCMEHA.
Hanpumep, ecnin nokazarenn VO2 u VCO2 Ha NpOTAKEHUH HECKOJIbKUX HEAEIb
TPEHUPOBKU HAYMHAIOT YJIY4IIAThCS, 3TO MOXKET CBUIETEIbCTBOBAaTH O TOM, YTO
OpraHU3My CTaJIO JIeT4e CIPABISATHCA C HArpy3kamH, a CIOPTCMEH MPHUOINKAETCS K
CBOEMY MTUKOBOMY COCTOSIHUIO. B TO ke Bpemsi, cTabmin3anus 3TX noka3areaeil uim
WX YXYIIIEHWE MOTYT CHUTHAJU3UPOBAaTh O HEOOXOIUMOCTH U3MEHEHHS MPOTPaMMBbI
TPEHUPOBKHU WM KOPPEKTUPOBKH PEKUMA MUTAHUS U OT/IbIXA.

3akJIroueHue

Merabomnorpadus mpeacTaBiseTr coO0KW BaXKHBIH W BBICOKOI(P(HEKTUBHBIA METOJ
aHajM3a MEeTa0OJIMYECKOW aKTUBHOCTH OpraHW3Ma, KOTOPBIM MPEIOCTABISACT IIEHHYIO
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MHPOPMAIIMIO O COCTOSHUU CHOPTCMEHA, €ro (PU3MYECKONl NOJATOTOBIEHHOCTH MU
BOCCTAaHOBUTENbHBIX Mporeccax. lcnonpzoBanue wmertabonorpadga B CIOPTUBHOMN
MEIULVHE W TPEHUPOBOYHOM NPAKTHUKE ITO3BOJBIET IOJYYUTh TOYHBIE IAHHBIE O
MOTPEOJIEHUU KUCIOPO/Ia, BBIIECJIECHUU YIJIEKUCIIOrO ra3a U JpYrux MeTaboIMYecKHX
MOKa3aTeNsIX, YTO 1aéT BO3MOXKHOCTh IIy0Ke MOHATh (PYHKIIMOHUPOBAHNUE OpPraHU3Ma
CIIOPTCMEHA KaK B IIOKOE, TaK U B YCIIOBUAX (PU3NYECKON HArpy3KH.

[TokazaTenu, MoTyYEHHBIE C TOMOIIBIO MeTaboorpada, MEroT 00IbIIOE 3HAYCHHE IS
IUAarHOCTUKH, MOHUTOPHHIA W ONTHMM3AaLHUH TPEHUPOBOUHOro mporecca. OHH
MOMOTal0T TPEHEpaM U BpayaM HE TOJBKO OIEHUTH TEKYIIMH YpOBEHb (U3MUECKOU
NOATOTOBKHU CIOPTCMEHA, HO M KOHTPOJIMPOBATH €TI0 BOCCTAHOBIIEHUE TIOCJIE HATPY30K,
a TaK)K€ CBOEBPEMEHHO BBISBIATH BO3MOJKHBIE OTKJIOHEHHS B 300pOBbe. Takum
oOpa3zom, MeTabosorpadus MO3BOJSET AJANTHPOBATH TPEHUPOBOYHYIO IMTPOTPAMMY I10/T
WHIVBUyaJIbHbIE OCOOCHHOCTH CHOPTCMEHA, YJydllash pe3yJbTaTbl U MUHUMU3ZHPYS
PHUCK TpaBM U 3a00JIeBaHUM.

Kpome TOro, 3TOT METOA CIy’)KUT BaXHBIM HHCTPYMEHTOM [UIsl TPO(UIAKTHKH,
MO3BOJIASI MOHUTOPUTh U3MEHEHUS B META0OJMYECKOW aKTUBHOCTU OpraHU3Ma, 4To
MO>KET OBITh CUTHAJIOM O Haudajie 3a00JIeBaHUM WJIM HapylleHU! B oOMeHe BeulecTs. B
TOM KOHTEKCTE MeTaboorpadust ABiIseTCs HE TOJIBKO HHCTPYMEHTOM JUIsSl YIIy4IlEHUS
CHOPTUBHBIX JOCTUKEHUN, HO U 3()P(PEKTUBHBIM CPEACTBOM I MOAEPKaHUS OOLIEr0
3JI0pOBBS U PYHKIIMOHAIBHOI'O COCTOSTHUSI OPTaHU3Ma CIIOPTCMEHA.

Takum o6pazom, meTabonorpadusi OTKpbIBa€T HOBbIE BOZMOXHOCTH ISl YTITyOJIEHHOTO
aHajlu3a W MOHUMAaHUs IPOILECCOB, MPOUCXOMSIINX B OpraHuzme crnoprcMmeHa. OHa
CIIOCOOCTBYET  YJIYYIICHHIO KadecTBa TPEHUPOBOK, TMOBBIIMICHUIO CIIOPTUBHBIX
NOCTHKCHUN, a TAKXKE IOANCPKAHUIO 30POBbsl CIIOPTCMEHOB HAa BCEX JTallaX MX
CIIOPTMBHOM Kapbepbl. BHeapeHue 3TOro MeroJa B CHOPTUBHYK) IPAKTUKY
MIPEACTABIISIET COOOM BaXKHBIN 1Iar BIepéa B 00JaCTH CIOPTUBHON METUIIMHBI U HAYKU
O CHOpTE.
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N7 HAYKA 1 MUPOBO33PEHUE

@ HAYYHBIA )KYPHAJI

YIK-61
PAIIUKAJIBHASA XUPYPI'UA B JIEYHEHUU JEINNTPECCUHN
Anexceid UBanosu4 Ilerpos

KaHIUJIAT MEIUITMHCKUX HAYK, CTAPIINNA HAYYHBIH COTPYIHHUK B 00JIACTH TICUXHATPUN
Y HEUPOXUPYPIrUH, BEIYIINI CIEHUAIUCT B MEJUIIMHCKOM UCCIIEI0BATEIbCKOM
ueHtpe "Heliponcuxonorust 1 HeMpoxupyprus'.

BBenenue

Jlenpeccusi — 3TO OJHO M3 CaMbIX PACIpPOCTPAHEHHBIX MCUXUYECKHX PACCTPOMCTB,
KOTOPOE XapaKTEPU3yeTCsl TPOJOJIKUTEIbHBIM COCTOSSHUEM YITHETEHHOTO HACTPOEHUS,
yTpaTol HHTEpeca K JKM3HM M CHIKEHHEM OOLIero YPOBHS AaKTUBHOCTU. ITO
3a00JiecBaHUE UMEET KOMIUIEKCHbIE MaTOr€HETUYECKUE MEXAaHU3MbI, KOTOpbIE
3aTparvBalOT HEHUPOXUMHUYECKUE, HEUPOPU3UOJOTHUECKUE U ICHUXOCOLHAIbHBIC
acnekThl. TpaguiuMoHHBIE METOABI JICUEHHS JIENPECCUHU, TaKhe KaK ICUXOTepanus U
MEMKAaMEHTO3HOE JIEYEHHE, HE BCETJa OKa3bIBatOTCs 3()h(PEKTUBHBIMU, OCOOCHHO MpHU
TSOKENBIX M XpOHMUYECKHUX (opmax 3abosieBaHusd. B Takux ciydasx pagukaibHbIE
XUPYPrUYECKHE BMEIIATENbCTBA, TaKHE€ KaK TpPAaHCKpaHWAJIbHAs MAarHUTHas
CTUMYJIALMS, TiyOokas MosroBas ctumyisiuus (DBS), a takke pa3iauyHble BB
HEUPOXUPYPIrUUECKUX OIEpalui, MOTYyT CTaTh >KA3HECHACAIOIIMM pEUICHUEM IS
MNAIUEHTOB, Y KOTOPBIX APYTrUe METO/bl TEPANNUN OKA3aIUCh O0€3yCHEIIHbIMHU.

1. MexaHU3MBbI JAeNPeCcCUU U HE00OXOAUMOCTh PAUKAJIbHBIX BMEIIATEIbCTB

IHaTodusunonorus genpeccuu

CoBpeMeHHbIE HCCIeI0BaHUs MMOKa3bIBAIOT, UTO JEMPECCUs CBsi3aHa C AUcOaIaHCOM B
paboTe HeWpoMEeANaTOpOB, TaKUX KAK CEPOTOHMH, HOP3MUHEPPUH U A0(AMUH.
HapyiieHus B 3TUX cucTeMax MOTYT ObITh PE3YJIbTATOM KaK T€HETHYECKUX (PaKTOPOB,
TaKk W BO3JACHCTBUS cTpecca, TPaBM WIM XpOHUYEeCKuX 3aboneBaHuil. B mocnennee
JEeCSATUIETHE OOJBIIOC BHUMAHUE YACNSETCS TaKKe€ MU3MEHEHUSM B CTPYKTYpPHOM U
(YHKIIMOHAIBPHOW  OpraHM3alM  MoO3ra, TakUM  KaK  TUIONPEaKTUBHOCTh
npe@pOHTATILHOM KOpbl M TUIEPAKTUBALUS JUMOMYECKON CHCTEMBbI, OCOOECHHO
MUHJIQJIUHBI.

Jlis MHOTHX TAaIMEeHTOB C JENPECCHel JiedeHHEe MEANKAMEHTaMH HE TPUHOCUT
noyxHOro 3@dekra. bonee Toro, yacro HabmomalOTCs MOOOYHBIE 3(PQPEKTH OT
aHTHUICTIPECCAHTOB, KOTOPHIE OTPAHMYMBAIOT MX HCIOJb30BaHHE. B Takux ciydasx
paauKalbHbIE XUPYPTUYECKUE METOBI MOTYT MPEIOCTaBUTh BO3MOXHOCTH MAIIUCHTY
JIOCTUYh 3HAUYMMOTO YIIYYIIEHUS, YTO TMOITBEP)KIAETCS MHOKECTBOM KIMHHYECKUX
HCCIIEIOBAHNM.
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Poub pagukajJbHOM XMPYPIYMM B JIEYEHHHU JeNPeCcCuu

PaI[I/IKaIIBHaH XUPYprus mnpu ACpeCCUr HCIIOJIB3YCTCA, KOrJa BCC APYIruc MCTO/bI
JCUCHHUA, BKIIOYasd MCIAUKAMCHTO3HYIO TCPAIIMKO W IICUXOTCpPAIINIO, OKa3aJIhChb
HGB(b(i)eKTHBHBIMI/I. 210 PCHICHUC IPUHUMACTCS B CIICHUAJIU3UPOBAHHBIX MCIAUIIMHCKUX
OCHTpax IIOCJIC THI&TCJ'ILHOﬁ JUAarHoCTUKM MW OLCHKHM COCTOAHHA ITallMCHTA.
[lokazanusamm K paduKaJIbHBIM BMCIIATCIIBCTBAM ABJIAIOTCA XPOHUYCCKAA ACIIPCCCHUAI,
PE3UCTCHTHOCTD K JICUCHUIO U BBICOKHUU PHUCK Cynnuaa.

2. Xupyprudeckue MeTO/Ibl JieUeHHs 1enpeccCuu
I'my0okasi mo3roBasi crumyasinusi (DBS)

OnauM u3 Haubonee 3(PPEKTUBHBIX PATUKAIBHBIX METOJOB JIEUEHUS JEIpPECCUU
ABJIIETCA TJIyOOKass MO3roBas CTUMYJSALMS. OTOT METOJA BKIIOYaeT B ce0s
MMIUTAHTALHUIO 3JIEKTPOJOB B OIIPEEIICHHBIE 00IaCTH MO3ra, TaKUe KaK IepeIHsAs 4acTh
Tajamyca WM CENTajbHble 00JIACTH, KOTOPBIE YYaCTBYIOT B PEryJIALMH SMOIMUN U
HAaCTPOEHUA. DJIEKTPUYECKAsT CTUMYJISILUA dTUX CTPYKTYpP IOMOTraeT HOPMalIU30BATh
HEUPOXUMHUYECKHUE IIPOLIECCH] B MO3I€ Y 3HAYUTEIIBHO YIYYIIUTh COCTOSTHUE ITAllMECHTA.

I/ICCJIGILOBEIHH}I ITOKAa3bIBAIOT, YTO DBS Moxer IMPUBCCTH K 3BHAYUTCIbHOMY YJIYUYIICHHUIO
COCTOAHUA IIpU ACIIPCCCHUH, CHHMIKCHHUIO CHUMIITOMOB KM YIIYUHICHHIO Ka4CCTBA KU3HHU
IIaImIMCHTOB. OTOT MCTOI HUCIIOJB3YCTCA B TCX CJIyUasiaX, KOraa Apyruc BUAbI JICUCHUS HC
AJaJIN IIOJIOKHUTCIIBHBIX PC3YJIbTATOB, U OH CHUTACTCA OAHUM U3 CaMBIX IICPCIICKTHBHBIX
B JICHCHHH PC3UCTCHTHBIX I[GHpGCCHﬁ.

JloGoTomMus U Apyrue HeHPOXUPypruvecKne onepannu

JIoGoTOMUSL — 3TO XUPYPruYecKoe BMEIIATEIbCTBO, IPU KOTOPOM pa3pyLIAlOTCs WU
OTCEUEHBI OIpEAEIICHHbIE 00JaCTH MO3Ta, TaKHe Kak JOOHbIE J0JH, KOTOPbIE UTPAIOT
BAKHYIO POJIb B PEryJSILIMM 3MOLUMKA W TOBEACHHS. DTOT METOJ HCIOIb30BaJCsS B
cepenrHe XX Beka U ObUT MIMPOKO PACHPOCTPAHEH B JICUEHUHU TSHKEIIBIX TICUXHYECKHUX
3a00s1eBaHUM, B TOM YHUCJIE JICTIPECCUHU.

B Hacrosiiee Bpemsi 1000TOMHSI TPAKTHYECKH HE HCIOJIB3YETCS B COBPEMEHHOMU
MICUXUATPUA W3-32 3HAYHUTENIbHBIX MOOOYHBIX J(PPEKTOB, TaKMX KaK H3MEHEHHUE
JUYHOCTH, KOTHUTUBHBIEC HAPYIICHUS ¥ CHIYKCHUE CITOCOOHOCTH K CaMOCTOSATEILHOMY
MBITLTeHN0. OTHAKO pa3IndHbIe MOAU(MUKAITMN HEUPOXUPYPTUIECKUX BMEIIATEIILCTB,
TaKMe KaK KOPTEKCOTOMHSI M TaJIAMOTOMHS, MPOJOJIKAIOT HWCIIOIh30BAThCS TPHU
TSOKETBIX (hopMax Jenmpeccuu, Koraa APyrue MeTo bl JeueHus He Y PEKTUBHBI.

TpanckpanunaabHas MaruuTHas crumyJsiuus (TMS)
TpanckpaHuaibHass MarHUTHas CTUMYJISALMS MPEACTAaBISET COOOW HEMHBA3UBHYIO

pouenypy, 0OpU KOTOPOM MPUMEHSETCS MArHUTHOE TOJie i1 CTUMYJIALUU
onpeeeHHbIX 00JacTei rOJIOBHOIO MO3Ta.
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Xotss TMS He sBisieTCs paAUKaIbHBIM XUPYPTHUYECKMM BMEULIATEIBCTBOM B IOJHOM
CMBICTIE JTOrO CJIOBa, OHA TMpPEACTaBIseT COOON MOIIHBIM TepaneBTUUYECKUIA
MHCTPYMEHT JJIsl JICUEHUsl JENpPecCuu, OCOOCHHO MPHU XPOHUYECKUX M PE3UCTEHTHBIX
dhopmax.

TMS HanpapseHa Ha CTUMYJIAIMIO 00J1acTelt MO3ra, TaKuX Kak mpedpoHTaIbHas Kopa,
KOTOpBIE CBsI3aHkbI ¢ Aenpeccuei. [Ipu perynsipaoM npumeHeHud TMS MOXHO JOCTHYb
3HAYUTENIBHBIX YJIYUYIICHUH B COCTOSHUHM IallMEHTA, BKJIIOYas CHUXKEHUE YPOBHS
JIETIPECCUU U BOCCTAHOBJIEHUE AMOIMOHATILHON CTa0UIILHOCTH.

3. IIpeumymiecTBa M PUCKH PAAUKAJIBHBIX XHPYPIrU4eCKHUX METOA0B
IIpenmyiecTBa paaMKaJIbHOA XUPYPIrUuun

o Bpbicokas 3¢¢ekTUBHOCTL: 11 MAMEHTOB C TSKEIBIMUA, PE3UCTEHTHBIMU
opMaMu Jenpeccuu paJuKallbHble XUPYPIHMUECKHE METOABl MOTYT OBITh
NIOCJIETHEN HA/IEKI0M Ha BOCCTAHOBJICHUE.

o JlourocpouyHsbie pe3yabTaTbl: MHOIME NAUEHTHI, MPOLIEANINE TIYyOOKYIO
MO3IOBYIO CTUMYJISILMIO WM JPYrM€ HEUPOXUPYPrUYECKHE BMEIIATEIbCTBA,
OTMEYAIOT JJINTEIbHOE YIy4YlIEHWE WX COCTOSIHUS, C MUHHUMAJIbHBIMU
MOOOYHBIMH 3PPEeKTaMH.

o YiayduieHue KadyecTBa KM3HU: PajukanbHble METOABI MO3BOJISIOT MALIMEHTAM
BEPHYTh K HOPMAJIbHOM KU3HH, YIYyYIIUB UX CIIOCOOHOCTh pabOTaTh, 0OIIATHCA
Y BECTU aKTHBHYIO COLMAIIBHYIO KU3Hb.

Pucku u nodounbie 3¢ PexTnl

o Ocio:xkHenus nocje onepauun: Kak u mo00e XUupypruueckoe BMEIIaTeNbCTBO,
paguKadbHas XUPYpPrusi MOXKET OBbITh CBsi3aHAa C PUCKOM HMHGEKIHA,
KPOBOTEYEHUN U NTOBPEKICHUN OKPYKAOIINX TKAHEH.

o Ilcuxosornyeckue u3MeHeHMsi: HekoTopble MalMeHTBI MOTYT MCIBITHIBAThH
VU3MEHEHUS B XapaKTepe WM SMOLMOHAIBHOM COCTOSIHUU, TAKUE KAK araTus Wi
U3MEHEHUS JINYHOCTH, IIOCJIE MTPOBEICHUS HEUPOXUPYPIrUUECKUX OINEPALUH.

o KoruutuBHble HapyuieHusi: B HEKOTOpBIX cCilydyasxX paguKaldbHas XUPYpPrus
MOXET TMPUBECTH K CHIDKCHUIO KOTHUTHBHBIX (DYHKIMH, TaKUX KakK IMaMsTh,
BHUMAHHE U CTIOCOOHOCTh K KOHIICHTPAIIUH.

4. IlepcniekTUBBI ¥ OyayLiee paAUKaIbLHON XUPYPrUHU B JICYCHUH ACNPECCHU

B mnactosimee Bpemsi paauKalbHBbIE XUPYPTHMUECKHE METONbI JICUCHUsS JCTPeCcCUu
MPOJIOJDKAIOT PAa3BUBATHCSA, W HOBEWINNME HCCICAOBAHUS ITO3BOJISIOT YIYYIIUTh HMX
6e301acHoCTh U 3P HeKTUBHOCTL. COBPEMEHHbBIE TEXHOJIOTHH, TAKME KaK HEMHBA3UBHAS
TpaHCKpaHWaJbHAsT  MarHUTHAs  CTUMYJSIIUST W Oojiee  TOYHBIE  METObI
HEUPOXUPYPIUUECKUX BMEIIATENBCTB, JAIOT HAJCKIY HA 3HAUUTEIIbHBIC YIIYUIICHUS B
JICYCHUU JCTIPECCHUH.
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bynymue wuccnenoBanuss OyayT HampaBlieHbl Ha YTOYHEHHE TOKa3aHUH s
XUPYpPrUuecKOro BMEIIATEeNbCTBA, pa3paboTKy Oosiee 3(PGEeKTUBHBIX U O€30MacHBIX
METOJIOB, @ TaKXK€ Ha MOHMMAaHUE MOJEKYJSPHBIX MEXaHHU3MOB, JEKAIIUX B OCHOBE
JETpPeccCuy, 4TOObl B JalbHEHIIEM YMEHBUINTh HEOOXOIMMOCTh B PaJUKAIBHBIX
METO/ax JICUCHUSI.

3akJIr0YeHue

PanukaneHass Xupyprus, XoTs U ABJISETCA MOCIECIHUM IIaroM B JICYEHUU JIETPECCHH,
MOJKET OBITh BEICOKOA((EKTUBHOM MPH MPAaBHIIbHOM TpuMeHeHuu. [ myOokas Mo3roBas
CTUMYJISILUAS U APYTUe HEUPOXUPYPIUUYECKUE BMENIATEIbCTBA [TO3BOJIAIOT NTALIUEHTAM,
y KOTOpBIX APYrM€ METObl JICUYCHUSA HE Nald PE3yJIbTAaTOB, 3HAYUTEIBHO YJIy4YIIUTh
KauyeCTBO JKU3HU M BEPHYTHCS K HOPMAJIbHOM AaKTMBHOCTH. OJHAKO 3TH METOMbI
TpeOyIOT TIIATENbHON AMATHOCTUKH, MOHUTOPHHIA M OLEHKH BO3MOXXHBIX PUCKOB. B
OyAylieM MOXHO OXUAAaTh JAJIbHEUIIET0 pa3BUTHUA TEXHOJIOTMH, YTO TOBBICUT HUX
3¢ (EeKTUBHOCT U OE30MACHOCTh, Ipejjaras HalleHTaM HOBbIE BO3MOXKHOCTU JJIs
JICYEHUs IeTIPECCUM.
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Abstract

This paper discusses the advanced modeling techniques used in the simulation of the
production process of ammonium sulfate and limestone from local raw materials. The
simulation model integrates multiple stages of production, from the extraction of raw
materials to the final product formation. A detailed examination of the chemical
processes, material flows, and environmental impacts is also presented. The goal of this
research is to optimize the production process, reduce costs, and minimize
environmental pollution using locally sourced resources.

Introduction

The global demand for ammonium sulfate as a fertilizer and limestone as a key material
in construction and various industries has been steadily increasing. With rising
production costs and environmental concerns, there is a growing need to optimize
production processes using local raw materials. This study aims to explore how
advanced modeling techniques can enhance the efficiency and sustainability of
producing ammonium sulfate and limestone.

1. Background on Ammonium Sulfate and Limestone Production

« Ammonium Sulfate Production: Ammonium sulfate is primarily produced
through the reaction of ammonia with sulfuric acid. The reaction produces
ammonium sulfate and water, and the process is typically part of a broader
industrial cycle that involves waste products from other processes.
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Limestone Production: Limestone, primarily composed of calcium carbonate
(CaCO03), is used in various industries including construction and agriculture. The
production process usually involves the extraction of limestone, followed by
calcination to produce quicklime, which is then processed into hydrated lime.

2. Local Raw Materials and Their Availability

Raw Material Sources: The paper examines the availability of raw materials
such as sulfuric acid, ammonia, and limestone in the local context. The choice of
local materials reduces transportation costs and minimizes supply chain
disruptions.

Geological and Chemical Properties: A detailed analysis of the geological
sources of limestone and sulfur compounds available in the region will be
provided, highlighting their suitability for ammonium sulfate production.

Advanced Model Simulation for the Production of Ammonium Sulfate and Limestone from
Local Raw Materials (""Mineral Processing and Extractive Metallurgy**
Corby Anderson, Robert Dunne, John Uhrie)

3. Advanced Simulation Models for Production Processes

Modeling Approach: The study utilizes system dynamics, computational fluid
dynamics (CFD), and other advanced simulation techniques to model the
production process. These models allow for the accurate representation of
chemical reactions, mass and energy balances, and process dynamics.

Process Simulation Tools: Software like Aspen Plus, MATLAB, or COMSOL
Multiphysics is often used to create process flow diagrams (PFDs), simulate
material and energy balances, and optimize process parameters.

Process Flow Diagram (PFD): A PFD illustrating the ammonium sulfate and
limestone production process is presented, detailing key steps such as raw
material handling, chemical reactions, and product separation.
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4. Simulation Results and Optimization

Simulation Results: The paper presents the results of simulations under different
operating conditions, such as varying temperatures, pressures, and feedstock
compositions. Sensitivity analysis is used to identify the most critical factors
affecting production efficiency.

Optimization Strategies: Several optimization strategies are discussed, such as
adjusting reaction parameters, improving material recovery rates, and integrating
waste heat recovery systems to enhance energy efficiency.

5. Environmental and Economic Considerations

Environmental Impact: The paper addresses the environmental implications of
ammonium sulfate and limestone production, including CO2 emissions, sulfur
dioxide (SO2) emissions, and the management of waste products. The simulation
model evaluates potential mitigation strategies, such as carbon capture or the use
of cleaner raw materials.

Economic Analysis: A cost-benefit analysis is conducted to assess the economic
viability of the proposed production model. This includes calculations on capital
investment, operational costs, and potential savings from process optimization.

6. Conclusion

This paper concludes by highlighting the benefits of using advanced simulation models
in optimizing the production of ammonium sulfate and limestone from local raw
materials. The integration of these models leads to more efficient production, reduced
costs, and a lower environmental footprint. The findings suggest that local sourcing of
raw materials combined with advanced process simulations can provide significant
advantages for industries looking to stay competitive in a rapidly changing global
market.
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HOBBIII B3TJIS1/] HA IOYBY. KAK BEPHYTH ITOYBE 3/IOPOBBE

BerenmxoB Ad0abIkepuM
[IpenomaBarens, TYpKMEHCKHN CEIIbCKOXO3IMCTBEHHBIM HHCTUTYTA
r. Jlamorys TypkMmeHnucTan

Capsiea I'yabmunpun
CryneHt, TypKMEHCKHN CEIbCKOXO03MCTBEHHBI NHCTUTYTA
r. Jlamorys TypkMmeHucTan

ToitbieBa Yenep
Crynent, TypKMEHCKUN CENbCKOXO35IMCTBEHHBIN MHCTUTYTA
r. Jlamory3 TypkMmenucran

bamosa I'yabHyp
Crynent, TypKMEHCKUN CENbCKOXO35IMCTBECHHBINM HHCTUTYTA
r. Jlamorys TypkMeHucTan

JlopaH u 3eil Ha3BaJI MOYBY <GKMBOM CUCTEMOW», YTO B KOPHE MEHSET B3I HA HEE.
BekaMu 5roaM OTHOCHIIMCh K 3€MJIE KaK HEKMBOMY CyOCTpary JUisl BbIpalMBaHUS
pacTeHM, a JUId TOBBIMICHUS €€ IUIOAOPOAHOCTH HCIIOIb30BAIIM PA3HBIE BHUJIBI
BCIIAILIKK, UPPUralli0 U BHeceHHE ynoOpenuil. Crenys aMepuKaHCKOMY IMPUMEPY,
COBETCKOE PYKOBOACTBO B 1960-X romax B3sJI0 KypC Ha XUMHU3ALMIO CEIBCKOTO
XO03sIICTBa, YTO O3HAYajI0 MHTEHCUBHOE HMCIOJIb30BaHHUE MUHEPAIbHBIX yI0OpEHUI U
XUMHAYECKUX CPENICTB 3aIUTHI PACTEHUM.

Tako# moaxo/ He YYUTHIBAI, 1a ¥ HE MOT YYUTBIBATh W3-3a TOTIAIIHETO YPOBHS 3HAHUN
¥ TOCTIOJICTBYIOIIEH IMapaaurMbl B arpOHOMHUH, YTO MOYBA — OTO KUBas CHCTEMA,
MMEIOIIIasl Kak U y OpraHu3Ma HeCKOJIbKO nepapXudeckux ypoBHel. [loaromy ecinu npu
BHECEHUHU YJ00pEHUI HEe ObLI MOJYyYEeH OKHUIAEMBIN ypoxai, TO B CIEIYIOLIEM IOy
KJ1amu 0oJbIe yaoOpeHuii. BoT oTkya n30bITOK MPECIOBYTHIX HUTPATOB B OBOIIIAX.

JelicTBUTENBHO, TOJIBKO 33% a30Ta U3 aMMHAYHOM CEIUTPhI COCTABIISIET YCBAUBAIOTCS
BBIPAIIMBAEMBIMA PACTCHUSIMH. JTa CpedHsisi oO0IeMHupoBas BenuuuHa. [[pyrumu
CJIOBaMH, JIB€ TPETH ITOTO YJI0OpEHHUs TPATUTCS HAMPACHO. Y cBOeHHE ke (HochHOopHBIX
yaoOpenuii u BoBce TOJBKO 11%. DTO HEBO3MOXHO TMOHSThH, €CIW CUHUTaTh
BBIPAIIUBAEMbBIC KYJIbTYpPbl — €IMHCTBEHHBIMU MOTPEOUTENISIMH YI00pEHUT.

Oxka3bIBaeTCs B MOYBE )KUBYT OAKTEPUH, KOTOPBIC 3aHUMAIOTCS (PUKCAIMEl a30Ta U OHU
BKJIFOYAIOT CEJIUTPY B CBOW KU3HEHHBIN UK. MI30BITOK e CENUTPhI OHU MPEBPAIAIOT
B ra3000pa3HbIi a30T, KOTOPHKIM yieTaeT B arMochepy.
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WupiMu cOBaMH, OOWIJIBHOE TMOCHIIAHUE TMOJIEH a30THBIMU YAOOPEHUSIMU — OTO
OYKBaJIbHO JIEHbI', OPOIIICHHBIC Ha BETEP.

JApyroii B3r/is11 Ha NMTAHUE PACTEHUMN

CoryiacHO HIKOJIBHOMY MPEACTABICHUIO O MUTAHUM PACTEHUM, pacTeHHs OepyT u3
MOYBbl MMHEPAJIbHBIE BEIIECTBA U BOJY, @ OPTAaHUKY MPOU3BOJIAT U3 YIIECKUCIOTO ra3a
¥ BOIBI B Iiporiecce poTtocuHTe3a. OpraHndeckue yao0peHus pacCMaTpUBAIOTCS TOIBKO
KakK JOJITOCPOYHOE JEMO MUHEPATbHBIX BEIIECTB B OTIIMYHUE OT OBICTPOJCHCTBYIOIIUX
HEOPTraHUYECKUX COJIEH.

VY nuBurensHo, HO emi€ B XIX Beke pycckuil yu€Hsliid, mpodeccop Kapeapbl CeabCKOro
xo3sicTBa MockoBckoro yHupepcuteta S.A. JlunoBckuit (1818-1846) mpemmoxun
TEOPUI0 CMEUIAHHOIO MUTAHUSI PACTEHHI — OPraHUYEeCKOro M Heopranudeckoro. Ho
€ro MO3UIIMS OCTAIACh B CTOPOHE, IMTOCKOJIBKY TEOPHUS MUHEPAIbHOIO TUTAHUS Ka3aJ1ach
ay4iie 000CHOBaHHOM 3KCIIEPUMEHTAIIBHO.

N xoTs Ha mpakTUKE ceidyac MCIOJIb3YyeTCs OOJIbIIOE KOJUYECTBO OPTaHUUYECKUX
MpenapaToB, BCE paBHO FOCIOACTBYIOIIEH OCTAETCA MUHEpAJIbHASL TEOPUS TUTAHUS, A B
y4eOHUKaX THUPKHUPYETCS CTaHJIapTHas CXema, MpUMEp KOTOpOW MpUBEAEH Ha
WJUTIOCTPALIAN:

ceem

Kucaopod
yeaexkucavli

Kucaopoo

pacmeopenHbie
opeaHu4deckue
eeuiecmeda

Kueaopod

yenaexKucavlil
eas

600a ¢ pacmeopeHHbIMU G Hell
MUHEPANLHBIMU GeUleCmEail

PacTenus xe muTarTCA HE TOJIBKO MUHEPAJIBbHBIMU, HO U OPraHUYECKUMHU BEIIECTBAMH,
Y B OTCYTCTBUH OPTaHUUYECKHUX YI0OpEHUN OHU OEPYT UX U3 MIOYBBI C TOMOIIILIO APYTHX
KUBBIX CYIIECTB — MHUKPOOPTaHU3MOB.
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JKu3HeHHBIN MK TOYBEHHONW MUKPOOUOTHI HEBEMK — Bcero 14 aHel, HO oTMHUpas
OHa CTAaHOBUTCSI OPraHUYECKUM MTUTAHUEM JJIsI PACTCHUI.

B >x1Boi1 mouBe B OAHOM IreKTape )KUBET 30 TOHH MUKPOOPTraHU3MOB, 00€CTIEUNBAOIINX
2 TOHHBI OpPTraHUKHU JJIsi TUTAHUSI PACTEHUM. DTU MaJieHbKUE MOMOIIHUKHU, OKpYyXkKas
KOpPHHM, TIEPEBOJAT TPYIHOYCBAaMBAaEeMble [IJIsi pPACTEHUIl BellecTBa TIOYBBI B
nerkoycBosiembie. COBETCKUN MUKPOOHUOJIOT, 0AaKTEpUOJIOT M TMOYBOBEJ, OCHOBATEs
kadenpsl 6nonoruu nouB MI'Y H.A. KpacunbaukoB (1896—1973) cpaBHUI KOJIOHUU
OakTepuil Ha KOPHAX pacTeHUuN — pu3ocepy — ¢ OpraHamu MUIIEeBAPEHUs )KUBOTHBIX,
BBIBEPHYTHIX HAM3HAHKY.

Ecmu B xMBOM T1OYBE, Kak CKa3aHO BbINIE, HA OAHOM reKkTape XuUBET 30 TOHH
MUKpPOOPTaHU3MOB, TO B MEPTBBIX UX Bcero 1,5 TOHHbI. MUKpOOHBIN aHaIu3 MOYB
MoKas3asl, 4yTo B LequHe XUBET Oosiee 400 BHJIOB MHUKPOOPTraHM3MOB, a Ha MOJISIX
arpoNpoOMBIIIEHHBIX X034MCTB — 4yTh Oosiee coTHU. Ha Takux mouBax [uisi TOTO,
YTOOBI PACTEHUS! PUHOCUIIN YpOXKail MPUXOAUTCS TOHHAMU BHOCUTB JIOPOTOCTOSIIUE
MUHepalibHbIe ya00peHus. OcTanoch BBISICHUTH, KaK CIeNaTh Tak, 4YTOObI M04Ba Oblia
YKABOU U IMOJIB30BATHCS JJAPOM TEM, UTO IAET MPUPOAA.

Kak caesarb nmouBy :KuBOM

«[ mynoltl evipawusaem coOpHAKU, YMHBIUL 080UWU, A MYOpblli — 3eMIi0», — TIACUT
JpeBHsIs KuTakckas nociaoBuna. B cepeaune nponutoro Beka cHavyana B CILIA, a motom
U BO BCEM MHpE, MOSBUIOCh MHTEHCUBHOE 3eMIIE/IETINE, KOTOPOE MPUBEIIO K «3eIEHON
peBoonuny. be3gyMHoe nmpuMeHeHHe 3Toro noaxoja 0e3 yuéra MECTHBIX YCIOBHIMA
npuBeao K Tomy, 4to 80% IMOYB 3HAYUTENBHO JAerpaaupoBaHbl. OHHM JUIICHBI
€CTECTBEHHOTO TUIOJAOPOAUSI, @ MECTO TMOJIE3HOM MHUKPOOHMOTHI 3aHSIM ILJIECHEBBIE
rpuOKH — BO30YIUTEIN KOPHEBOM THUJIM U IPYTUX 00JI€3HEH PACTCHUIA.

PerynspHas Bcmamika NTpUBOIUT K TOMY, YTO TIOYBA pa3leiseTcs Ha JIBE 30HBI:
BEPXHIOIO — PBIXJIYI0, B KOTOPOU MpeobiagatoT a’dpoOHbIe OaKTepuu, U HIKHIOK —
VIUIOTHEHHYIO, TIe KUBYT aHa’poOHbIe OakTepuu. B mpuposae takoro He ObiBaeT. Ho
YTO JIeJIaTh arpapuio, €Ciu MmouBa yrioTHseTcs? ToabKo maxarth U maxath, IpoJI0JDKas
YHUYTOXATh MPUPOJHYIO CTPYKTYPY 3€MJIM W YXYJIIas, MOMHUMO BCETO IPOYEro,
BJIArOEMKOCTh TOYBEHHOTO CJIOS, a ATO O3HAYaeT JIOMOJIHUTENbHBIE 3aTpaThl Ha
OpOIIICHHE.

O310poBEHHE TMOYBBI O3HAYAECT BO3BpALCHUE €W €CTECTBEHHOW CTPYKTYpbl U
BOCCTAHOBJICHUE Pa3HO00pa3uss MUKPOOUOTHI, OCKOJIbKY UMEHHO MHUKPOOPTaHU3MBI
UrpaloT KIIOYEBYIO pOJIb B MOYBEHHOM NMUTAHMM pacTeHui. [Ipu 3ToM OTHOIIEHUS
MEXIy PAaCTCHUSIMH W MHKPOOaMU HOCAT CHUMOHMOTHYECKUN XapakTep: OaKTepuu
00ecreunBaOT PACTCHUSI OJHUMHU MUTATEIHHBIMH BEIICCTBAMHU, & PACTCHHUS B CBOIO
ouepenb — apyrumi. [Ipexae Bcero, 3To caxapa, KOTOPbIE BBIICISIOTCA U3 KOPHEBBIX
BOJIOCKOB B BUJI€ Myuurensi. bakrepuu MUTAIOTCA 3TUM caxapoM U Pa3MHOXKAIOTCS.
Ceituac MOKHO HalTH MpenapaTbl, CTAMYJIUPYIOIINE BbIACICHUE MYIIUTENS U3 KOPHEH,
YTO MOYHO MCMOJIb30BaTh JIJI 030POBJICHUS MOYBHI.
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Ecnu nmouBa cuiibHO JlerpaJdpoBaHa, TO OKUBUThH €€ MOKHO MOCEBAaMU MUKPOOHBIMU
KoMIuiekcamu. BriepBrbie Takoil MeTonbl OblT puMeHEH B SAnonun emé B 1983 roxy.
Torna Obu1 pa3paboTan npenapar, CoAepIKaIlfil BCero BoceMb BUI0B OakTepuii. Korma
Cesepnas Kopes nociie pazBana CCCP nepecrana noiyyarh JIeIEBbIe MUHEPATbHBIC
yA0oOpeHHsI U B CTpaHE pa3pas3wiicsl roJioJl, UMEHHO SIMOHCKUM Mpernapar MO3BOJIUI
YBEJIMUUTH TIOA0POIHOCTH cenbxo3yroauii KHJIP B n1Ba pasa.

CoBpeMeHHbIE Jy4lllM€ MHKPOOHBIE Ipenaparbl COCTABIEHBl TaK, 4YTO OaKTepuu
paboTaroT B HUX cooOlla, 3HAYUTENIbHO yBeIMUMBasA 3(P(EKTUBHOCTh KaXKJI0TO BHJA
omarogapsa 3¢ ¢dexty cunepruu. B Poccum Ttakme npenaparsl Beimyckaer HIIO
«buonentp». MHTEpecHO, YTO TEHEpaIbHBIM JUPEKTOpP NPEANpUATUS AJIEKCaHAP
I'enpuxoBuu Xapuenko B 1991-2002 romax 3aHMMain AOJHKHOCTh IVIABHOIO arpoHOMa
Cearo-Tpounkoit naBpel. IIpogykuusa HIIO «buoneHTp» [OOCTymHa HE TOJBKO
KPYIHBIM arponpeanpHusITHsIM, HO U OOBIYHBIM JaYHHUKAM, KOTOPBIE XOTAT COXPAHATh
IJIOZIOPOJIME CBOMX YYaCTKOB, PETYJISIPHO BBIPAIMBAs 310pPOBbIe (PPYKTHI U OBOIIU O€3
JUIIHEH XUMHUH.

3akiroueHue

Moxuo nu BooOme 000oWTHCHL 0€3 MuHEepaldbHbIX yaoOpeHuit? B mnpupone
MUHEpPAJIbHBIE BEIIECTBAa, HAXOMSICh B IMOCTOSSHHOM KPYTrOBOPOTE, NMPAKTUUYECKH HE
ucTomaroTcs. Mel ke, Korjaa cooupaeM yporxai, 1o CyTH U3bIMaeM X U3 KPyroBOpOTa,
XOTs ObI MOTOMY YTO MBI Yallle BCEr0 HE BO3BPAIIAEM JIa’K€ YaCTH UX B TY K€ 36MJIIO B
BUJIE OTXOJOB >KM3HEIEATEIbHOCTU. bolbllIast ke 4acTh ypoKas HaxKe CbheIaeTcs
coBceM B japyrom Mecrte. IloaTomy 03 MUHEpalbHOW MOJKOPMKHA OOOWTHCH
HEBO3MO>KHO, HO TIPH JKMBOM MOYBE XUMHUECKUX YAOOPEHUI HY>KHO TOPa30 MEHBbIIIE.
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BO3JIEMCTBUE CTPECCA HA KJIETOYHBIE MEMBPAHBI 1
MEXAHU3MbI AJAIITAIIMU

Enena Cepreesna UBanosa

JIOKTOp OMOJIOTUYECKHUX HAYK, CTAPIINKA Hay4YHbIA COTPYAHUK B 00J1aCTH OMOPU3HKHU U
MOJIEKYJIIDHOM OHOJIOTMH, BEAYIIUA CHEHUATUCT B HAYYHO-HUCCIEAOBATEIBCKOM
MHCTUTYTE KJIIETOUYHOM OMOJIOrnu.

BBenenue

Crpecc gBisieTCcsl HEOThbEMIIEMOM YaCThIO )KU3HU OOJIBIIMHCTBA )KUBBIX OPraHu3MoB. OH
MPEACTABISIET COOOKM OTBET OpraHM3Ma Ha pa3jIMYHblE BHEIIHWE W BHYTPEHHUE
BO3JICCTBHS, Hapyatoume ero romeocras. Ctpecc MOXKeT ObITh KaK KPaTKOCPOYHBIM
(ocTpBIM), TaK U XPOHUYECKHUM, U €r0 BIMSHHUE HA KIETKH OpraHu3Ma MpOSBISETCS B
MHOTOYHCJICHHBIX (PU3UOJIOTUYECKUX U MOJIEKYJISPHBIX M3MEHeHMsX. OAHUM Hu3
BaXHEHIINX OOBEKTOB BO3JCHCTBHUS CTpecca SBIAIOTCS KIETOYHbIE MEMOpaHbl —
CTPYKTYPBI, KOTOPBIE PETYJIUPYIOT B3aUMOAECHCTBUE KIETKH C OKPYXKAIOLIEH CPeo 1
00ecreynBaloT HOPMaIbHOE (PYHKIMOHUPOBAHHUE KIIETKH.

Kiierounsle MeMOpaHbl COCTOAT B OCHOBHOM M3 JUMIUAHOTO OHUCIOSl, B KOTOPOM
BCTPOEHBI OEJIKM, OTBEYAIOIIME 3a TPAHCHOPT BEIIECTB, CUTHAJIbHBIE (DYHKIMH U
KJIETOYHYI0 KOMMYHUKaiuio. [lon Bo3nelicTBreM cTpecca MeMOpaHbl MOJBEPraroTcs
M3MEHEHUSIM, YTO MOXET MPUBECTH K HAPYUIEHUIO UX (DYHKIHMA K TOBPEKICHUSIM
KJIeToK. OIHAKO KJIETOYHbIE MEMOPAHbI 001a1al0T BHICOKOM MIACTUYHOCTHIO U MOTYT
aJanTUPOBATHCS K CTPECCOBBIM YCIOBHSAM, YTO IO3BOJIAET KIIETKE BOCCTAHABIMBATH
CBOIO ()YHKIIMOHAIHHOCT.

1. MexaHu3Mbl BO31eCTBHSA CTPECCA HA KJIETOYHbIE MeMOPaHbI
N3MeHeHus B JTUNIMIHOM COCTAaBe MeMOPaH

OgHuM U3 OCHOBHBIX CIIOCOOOB BO3JCUCTBHUSI CTpecca Ha KIETOYHBIE MEMOpaHbI
SABJISIETCSI U3MEHEHHE WX JIMIMHIHOTO COCTaBa. JIMMHUIBI SBISIOTCS CTPOUTEIBHBIMU
0JlokamMu MeMOpaH, ¥ UX COOTHOIIECHUE OTIPEACIISICT UX (PU3UKO-XUMHUUYECKHE CBOKCTBA,
BKJIFOYAs TEKy4eCTh W MPOHHUIIAEMOCTh. B yCIOBHUAX cTpecca KICTKA MOTYT H3MEHSTH
COCTaB MEMOpaH, yBEIWYMBAs JOJIO ONPEACIHEHHBIX JIMIUAOB, TaKUX Kak
dbocharuamncepuns u  pochaTuauIdITAHONAMUH. OTHU HU3MEHEHHUS MOTYT TIOMOYb
MeMOpaHaM COXPaHSATh CBOO IEJTOCTHOCTD MPH BO3ACHCTBUN arpeCCUBHBIX (PaKTOPOB,
TaKMX KaK BBICOKHE TEMIIEPATYPhI I OKUCITUTEIIbHBIN CTPECC.
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OKkuCIUTEeIBHBIN CTPecC U MOBPeXKIeHUs1 MeMOpaH

OKUCAUTENBHBINA CTPECC SIBISIETCS PEe3yabTaTOM M30BITKA aKTUBHBIX (POPM KUCIOpOAa
(ADK), koTopble MOTYT MOBpPEIUTh KICTOYHBIE KOMIIOHEHTHI, BKJIIOYas MeMOpaHbI.
A®K, Takne Kak NEpPEKUCh BOAOPOAA M CYNEPOKCUAHBIN paJHUKa, MOTYT OKUCIATH
JUNUABI MEMOpaH, YTO MPUBOAUT K 00OPa30BaHUIO MTPOTYKTOB OKUCIICHUS, TAKUX Kak 4-
TUPOKCU-2-HEHAJ, KOTOPbIE MOTYT pa3pylliaTb MEMOpaHy U HapyliaTh €€ CTPYKTYpY.
DTO MOBPEKIECHUE MOXKET BbI3BATh YTPATY IEIOCTHOCTH MEMOpaHbI U MOCIETYIONTUI
anonTo3 WX HEKPO3 KIIETKH.

IMoBpe:kaeHus M yTpaTa 1meJ0CTHOCTH MeMOpaH

HOI[ B03,ZI€I>'ICTBI/ICM CTpecCa KICTKHM MOI'YT HMCIbITBIBATb MHUKPOCKOIIMYCCKHUC
IMOBPCKIACHUA MGM6paH, TaKHC KaK O6p330BaHI/IC MHUKPOTPCIINH, YTO BCACT K YTCUKC
BHYTPHUKIICTOYHBIX KOMIIOHCHTOB. B cBoro 0o4ucpCab, 9TO MOKCT aKTUBHUPOBATDb KaCKa/IbI
CUTHAJIM3AalNH, BECAYIIHUC K BOCIIAJICHHUIO, alIOIITO3Y HJIKM AAKC HCKPO3Y. Taxxe CcTpeCC
MOXKCT YCHJIMBATH IIPOHHUIIACMOCTD MGM6paH I KaJdblusA, 4TO ABJIICTCA OOHHUM M3
KJIIIOYCBBIX (baKTOpOB B aKTHUBAllMU KJICTOYHBIX Pa3pyIIUTCIIbHBIX ITPOLICCCOB.

2. MexaHU3MBbl aJanTalui KJIETOYHBIX MEMOPaH B OTBET Ha CTPecc
Ananranus 4epe3 u3MeHeHHe COCTaBa MeMOpaH

B oTBer Ha cTpecc KJIETKM MOTYT HM3MEHATh JMIUAHBIA COCTaB MeMOpaH s
MOBBIIICHUS] UX YCTOMYMBOCTH K MOBpexXJeHUAM. Hampumep, MOBBIIIAETCS CUHTE3
cnenupuuecknx (ochorunuaoB, Takux Kak QocPaTUAWICEPUH, KOTOPBIM MOMKET
crocoOCTBOBaTh cTaOWiaM3auuu MeMmOpaHbl. Takke yBEIWYMBAETCS COAEpKaHHUE
XOJIECTepUHa, KOTOpBI MOMOraeT NOJIJEPKUBATh CTPYKTYpy MeMOpaH Ipu
AKCTPEMAJIbHBIX TEMIIEpATypax U JIPYruX CTPECCOBBIX YCIOBHUSIX.

MoJiekyJibI-IIANIEPOHBI H UX POJIb B CTA0WIN3AIUM MeMOPaH

Monekynbl-anepoHsl UTPAlOT BKHYIO POJIb B 3alIUTE KIETOYHBIX MEMOpaH OT
MOBPEXKICHU. DT OCJIKU TTOMOTAIOT CTAOMIIN3UPOBATh CTPYKTYPHI OEJIKOB U MEMOpaH
B YCIIOBUSIX CTpecca, MpeJoTBpallas MX arperanui U AeHarypauuto. MoseKybl-
[IalepOHbl MOTYT CBSI3BIBATHCSA C MEMOpAHHBIMH O€JKaMUu M MperoTBpalaTh HX
HEIMPaBUJIbHYIO COOPKY WM NMOTEPIO (DYHKIIMOHAIBLHOCTH B OTBET HA CTPECC.

AKTI’IBZIIII’IH AHTHOKCHUAAHTHBIX CUCTEM

Jlsist GOpbOBI ¢ OKUCIUTENHHBIM CTPECCOM KIIETKA AKTHBUPYET AHTHUOKCUIAHTHBIC
CUCTEMBI, TAaKHe Kak CyNEPOKCUIAUCMYTA3a (COoL), KaTajasa 151
rIIyTaTHOHMEpoKcHuaaza. JOTu ¢depmenTsl HeuTpamuszytor ADK u mpemorBparmiaior
MOBPEXKJICHUS KJIETOYHBIX MeMmOpaH. Kpome Toro, aHTHOKCHAAHTHI MOTYT
CIOCOOCTBOBATh BOCCTAHOBJICHUIO TOBPEXKICHHBIX JIUIIUIOB U OEJIKOB MEMOpaH.
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3. PoJsib KJIETOYHBIX MeMOPaH B aJaNITALIMA OPTraHN3MAa K XPOHHUYECKOMY CTpPeccy
Joarocpoynbie M3MeHEHUsI B MEMOPaHHBIX CTPYKTypax

XpOHI/IIIGCKHﬁ CTpCCC MOKET IPUBOAUTH K ooiece YCTOI>'I‘{HBBIM NU3MCHCHUSAM B
KJICTOYHBIX M€M6paHaX. HaanMep, JJINTCIIbHAA aKTHBAIUS CTPCCCOBLIX HYTGﬁ MOXKCT
U3MCHUTL CTPYKTYPY MCM6paH, YMCHBIINB HX IPOHHIOACMOCTb HIIM IIOBBICHUB
YCTOP'I‘IHBOCTB K IOBPCKACHUSM. OTO TMO3BOJACT KJETKaM AJaITUPOBATLCA K
HJINTCIbHOMY BOSHeﬁCTBHm CTPCCCOPOB.

IlnacTuyHOCTH MEMOPaH B HElIPOOMOI0TUH

Knerounsle mMeMOpaHbl WIparOT Ba)XKHYIO pPOJb B HEMPOIUIACTUYHOCTH, TO €CTh B
CIIOCOOHOCTH HEWPOHOB M3MEHSTh CBOU CTPYKTYphl U (YHKIMM B OTBET Ha CTpeEcC.
Monekynbl, Takue Kak HEMpOTPOPHUHBI, MOTYT CIIOCOOCTBOBATH M3MEHEHHUIO COCTaBa
MeMOpaH HEHPOHOB, YTO IOMOTAET UM AIANTUPOBATHCA K BO3/IEHCTBUIO XPOHUYECKOTO
cTpecca.

4. [IpakTHyeckoe 3HAYEHNE UCCIIETOBAHUIA 0 KJIETOYHBIX MEMOpPaHAaX U cTpecce
IMoTeHuMaabHbIE TepaneBTHYECKHE MOAXO0bI

N3yuenne MexaHW3MOB BO3JCHCTBHS CTpecca Ha KIETOYHBIC MEMOpaHBI OTKPHIBACT
HOBBIE BO3MOXXHOCTHU JIsl pa3pabOTKKU TepaneBTUUECKUX METOOB, HAMPABICHHBIX Ha
3aIUTY KJIETOK OT CTPECCOBBIX MOBPEKIACHHUN. ITO MOXKET ObITh MOJIE3HO B JICUCHUU
Pa3IUYHBIX 3a00JIEBaHUMN, CBA3aHHBIX C XPOHUYECKUM CTPECCOM, TAKUX KaK JCTPECcCus,
HelpoJiereHepaTuBHbIC 3a001eBanus (00e3Hb ATbireiimepa, 0ose3ns [lapkuHcona) u
CepJCYHO-COCYIUCThIEC 3a00JICBaHNA.

HepCl'IeKTHBLI AJId MEIUIIMHBI U OHMOJIOrMH

bynyiune nccnenoBanus B 3Tol 00J1aCTH TOMOTYT O0Jiee TITyOOKO MOHATh MEXaHU3MBI,
JIeKalIre B OCHOBE CTpecca U aJianTaliy KJIETOK. DTO, B CBOIO 04epeb, OTKPOET HOBBIC
BO3MOKHOCTH JUIsl pa3paOOTKH MpenaparoB M METOJOB JICYCHHS, KOTOpble OyayT
CIIOCOOCTBOBATh COXPAHEHUIO IEJIOCTHOCTH KJIETOYHBIX MEMOpaH M YIIYYIICHHUIO
(YHKIIMOHATILHOTO COCTOSTHUS KJIETOK B YCIIOBHSX CTpecca.

3akiIoueHue

Bo3snaelictBue cTpecca Ha KJIETOUYHbIE MEeMOpaHBbI SBJISECTCS BaXKHOM COCTaBIISIOIICH
KJIETOYHOTO OTBETa Ha BHEIIHHUE W BHYTpEHHHE Bo3neWcTBus. Kietku obmamaror
MEXaHU3MaMH aIalTalllH, KOTOPhIE TOMOTAIOT UM MOACPKUBATHh (PYHKITMOHATBHOCTD
MeMOpaH M BOCCTAaHABIWMBATH MX IMOCJE MNOBpexaAeHUN. OAHAKO UIMTEIBHBIN U
XPOHUYECKUN CTPECC MOXKET MPUBOJIUTH K HEOOPATUMBIM MOBPEXKICHUIM MEeMOpaH U
KJIETOK, YTO B KOHEUHOM MTOT€ CIIOCOOCTBYET Pa3BUTUIO PA3IMYHBIX 3a00JICBaHUM.
UccnenoBanust B 3TOM 00JIaCTU OTKPBIBAIOT MEPCHEKTUBBI ISl pa3pabOTKH HOBBIX
METOJI0B TPOGUIAKTUKH H JICUSHUS CTPECC-aCCOIMUPOBAHHBIX 3a00JICBaHUM.
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CAMBIE HOJIE3HBIE CE3OHHBIE PACTEHUSI VIS CEJIBCKOI'O
XO3AUCTBA: UX POJIb B TPOU3BOJACTBE U A'POHOMUU

AOabieB AOabIIKEnIOap
[IpenomaBarens, TYpKMEHCKHN CEIIBCKOXO3IMCTBEHHBIM HHCTUTYTA
r. Jlamorys TypkmeHnucTan

I'yrasieB Cepaap
Crynent, TypKMEHCKUM CEIbCKOXO035UCTBEHHBI HHCTUTYTA
r. Jlamory3 TypkMeHucTan

ATaeB ApciaH
Crynent, TypKMEHCKUN CENbCKOXO35IMCTBEHHBIN HHCTUTYTA
r. Jlamory3 TypkMmenucran

Armsivbipagos Hlambipat
Crynent, TypKMEHCKUN CENbCKOXO3SIMCTBCHHBIN HHCTUTYTA
r. Jlamory3 TypkMeHucTan

Ce30HHBIE pACTEHUS 3aHUMAIOT BaXKHOE MECTO B CEJIBCKOM XO3SIMCTBE, MOCKOJIBKY UX
BBIPAIIMBAHUE 3aBUCUT OT OINPEAECIEHHBIX KIMMAaTUYECKUX YCIOBUW U BPEMEHH TOJa.
OTH pacTEeHHsI UMEIOT HE TOJIBKO BBICOKYIO ITUTATEIBHYIO LIEHHOCTh, HO U OKa3bIBAIOT
CYLIECTBEHHOE BJMSHHE HAa COCTOSIHUE IIOYBbI, NOJJIECPKAHUE DKOCUCTEM H
YCTOMYUBOCTD CEJIBbCKOXO035IMCTBEHHOTO IPOU3BOACTBA. Ba)KHOCTh CE30HHBIX pACTEHUI
MPOSIBIIIETCS HE TOJBKO B MX HEMNOCPEACTBEHHOM HCIIOIb30BAHUM B IHILEBOU
MPOMBIIUIEHHOCTH WJIA KOPMJICHHHM SKMBOTHBIX, HO H B HX CIOCOOHOCTHU
BOCCTAHABJIMBATh U yJIy4lIaTh KAYECTBO MOYBbI, CHOCOOCTBOBATh OMOPa3HOOOPA3UIO U
CHUXATh 3aBUCUMOCTb OT XUMHYECKUX YAOOPEHUH.

1. Becna: PanHue KyJbTYpPbI U yJIy4llIeHHE Ka4eCTBA NMO4YBbI

BecHoii (hepmepbl aKTUBHO MCHOJIB3YIOT PACTEHHS, KOTOPbIE MOTYT OBITh NTOCESIHBI Ha
OTKPBITBIX I'PYHTaxX MOCJIE TOr0, KaK 36MJIsI OTTAE€T U BBICOXHET. DTU PACTEHHUS 4acTO
MOMOTAOT YIYUIIUTh CTPYKTYPY HOUBBI U 00€CTIEUNBAIOT MIEPBBIEC YPOXKAU B TOLY.

Pena

Perra — kopHerion, KOTOpbI TPAIUIMOHHO UCIIOJIb3YETCS B KAYECTBE MU U KOpMa
JUIS )KUBOTHBIX. biaromaps cBoell HEMPUXOTIMBOCTH K IMOYBE pEra MOXKET ObITh
BbIpallleHa B PETHOHAX C Pa3JIMYHBIMU KJIMMaTHYeCKUMHU ycioBusaMmu. OHa Oorara
BUTaMUHOM C, aHTMOKCUJAAHTAMU U MUHEPAJIAMH, UYTO JEJaeT €€ EHHBIM IMPOJTYKTOM
nuTanusa. Pena takke momoraer nmpegoTBpallaTh 3PO3UI0 MOYBBI, TaK KaK €€ KOPHU
YKPEIUIAIOT CTPYKTYPY 3EMIIH.
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bonee ToOro, BhIpamIMBaHME pEIbl IMO3BOJSET (epMepy HCHOIB30BaTh MEHbBIINE
KOJIMYECTBAa YAOOPEHUH, TMOCKONbKY €€ KOpHH 3((EKTUBHO HACHIIIAIOT MOYBY
OpPTraHUYECKUMU BEIECTBAMH.

TI'opox

['opox — 3TO onHa U3 MEPBBIX KYJIbTYpP, KOTOpbIE celOT BecHoW. OH obnamaer
YHUKAJIbHOM CHOCOOHOCTBIO (DMKCHUPOBATH a30T B MOYBe Oinarogaps cuUMOHMO3Y C
a30T(UKCUPYIOIIUMU OAKTEPUSIMHU. DTO HE TOJIBKO MOBBIIIACT MJI0IOPOIUE MTOUBBI, HO
U CHIKAET 3aBUCUMOCTh OT XMMHUYECKUX yI00peHuil. 'opox akTUBHO MCTIOJB3YyeTCs B
ULy U KOPM JUIsSl )KMBOTHBIX, @ TAKK€ MIPAeT BAXKHYIO posib B ceBoobopote. OH
MIOMOTaeT MOJArOTOBUTH MOUBY /JIs O0Jiee TPeOOBATENbHBIX K MUTATEILHBIM BELIECTBAM

KYJbTYP.

Kanycra

Kamycra — BakHas OBOIIHAS KYJBTYypa, KOTOPasl BBIPALIMBACTCS PAHHEH BECHOW U
NPUHOCUT ypoxkail 1eToM. OHa TpeOyeT yMEpPEHHOTO KIMMAaTa U XOPOIIO OT3bIBAETCS
Ha PETYJBSIPHBIN ITOJIMB U MOAKOPMKY. KarrycTa oTiam4aeTcsi BBICOKOM ypOKallHOCTBIO U
MMEET MHOI'O COPTOB, BKJIIKOYas paHHECHENble M Io3aHecnensie. Kamycra momoraer
YIIYYIIUTh CTPYKTYPY IIOYBBI, TaK KaK €€ KOpHEBass CUCTEMa AKTUBHO IPOHUKAET B
3emiIto. IIoMHMO 3TOrO, KamycTy MOXHO MCIOJIB30BaTh JUIA YJIYYIICHUS 310POBbS
MOYBBI, TaK KAK OHA TaKK€ CHOCOOCTBYET HAKOIUICHHIO OPraHUYECKUX BEILECTB B
BEPXHEM CJIOE IIOYBBI.

2. Jlero: Témuble ce30HbI U NMOBBILICHUE YPOKANHOCTH

JleTHui#i ce30H — 3TO BpeMs, Korga ¢epmepbl aKTUBHO BBHIPAIIMBAIOT PACTCHMUS,
TpeOyIOIIHe JI0JATOr0 COJIHEUHOI'O CBETa M BBICOKON TeMIIepaTyphbl. ITH PACTCHHS
BOXHBI KakK ISl TPOJIOBOJBLCTBEHHOTO OOECIEUeHMs, TaKk W ISl yCTOMYMBOCTH
CEJILCKOI'0 X035 CTBA.

TomaTtsbl

TomaTbl — ojHA W3 CaMbIX MOMYJISPHBIX WM MPUOBUIBHBIX KYJIBTYP IS CEIBCKOTO
X03MCTBA, 0COOEHHO B TEIUIBIX peruoHax. ToMaThl TPEOYIOT MHOTO COJTHEUHOTO CBETA,
TeIia W Biaru sl Xopoirero pocrta. CenbCKoe XO035HUCTBO, OPUEHTUPOBAHHOE Ha
BBIpAIIMBAHUE TOMATOB, MOYKET MCIOJIb30BaTh pa3HOOOpa3HbIe METOABl arpOHOMUH,
BKJIFOYAs] TEIUIMIBI U OPOIIEHHE, JJISl YJIYUIIECHHUS KayecTBa ypoxas. ToMaThl Takxe
WTPAIOT POJIb B arpOTEXHUKE, YIIyUlllas CTPYKTYpPY OYBbI ¥ NOBBIIIAS €€ OPTaHUYECKOE
COAEpKAHUE, YTO MOJIOKUTEIBHO BIUAET HA MOCIEAYIOUIME KYyJIbTypbl. Kpome Toro,
TOMaTbl OOraTtbl BUTAMHHAMHU, AHTUOKCHJAHTAMU W MHUHEpaJlaMH, 4YTO JIeJlaeT HUX
BAXHBIM IMPOJYKTOM IUTAHUSL.

Orypusl

Orypubl — OBICTPOpACTyIIME PpACTEHHs, KOTOPbIE MOTYT OBbITh BBIPAIEHbl Ha
OTKpBITBIX TpyHTax WM B Temnunax. OHU TpeOylOT YMEpPEHHOro Kiumara Hu
PETYISIPHOTO OPOIICHHMS], YTO BAXKHO JJIs1 CEJIbCKOT0 X035MCTBA B 3aCYIIMBBIX pailOHaX.
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Orypiipl 6JIaronpUATHO BJIMSIIOT HA YJIY4YIlIEHHWE KAayecTBa MOYBBI, TaK KaK UX KOPHU
HACBIIIAIOT TOYBY OPraHMYECKMMM BELIECTBAMH, Yyiydllas €€ CTPYKTypy U
CIIOCOOCTBYSI COXPAaHEHHIO BIarv. Takke OTypIibl YaCTO HMCIOJB3YIOTCS B KAa4ECTBE
KYJIbTYpP, KOTOPBIC TIOMOTAIOT OOPOTHCS C BPEAUTEISIMU U 3a00JIEBAHUSIMU, OJ1aroaaps
CBOEH BBICOKOM YPOXKalHOCTH U OBICTPOPACTYILECH MPUPOJIE.

IToacoaHeyHUukK

[ToicomHeUHUK — 3TO Ba)kHAsi MaclIU4YHAas KyJbTypa, KOTOpasi IUPOKO BhIPAIIUBACTCA
B CEJIBCKOM XO3siicTBe. OH HMCHONB3YETCS JI MOJYYEHHS Macja, KOTOPOE HMEET
MHO>KE€CTBO NMPUMEHEHUN B IMHUIIEBOM MPOMBIIUIEHHOCTA U KOPMOBOM IPOU3BO/ICTBE.
[TonconHeUHNK UMEeT TITyOOKYH0 KOPHEBYIO CUCTEMY, UTO CIIOCOOCTBYET YIIYUIIEHUIO
CTPYKTYpPBl TIOYBbl W YBEIMYEHHIO €€ MPOHUIAEMOCTH. TaKXke MOICOTHEYHUK
WCMOJIB3YETCSI B arPOHOMHUM JIJIS1 TOBBIIICHHUSI YCTOMYMBOCTH MTOYBBI K 3PO3UH, TAK KaK
€ro KOPHU aKTUBHO YAEPKUBAIOT MOYBY, IPEAOTBpaIllasi €€ BbIMbIBAHHUE.

3. Ocenn: IloaroroBka mo4Bbl U cOOp yposKasi

OceHHuli ce30H — 3TO BpeMsi cOopa yporkasi U TOATOTOBKH IMOYBbI K 3MMHEMY IIEPUOAY.
OceHnblo epMephI MOTYUYaIOT YpoKai 00Jiee MO3HUX KYJIbTYpP, TAKUX KaK KOPHETIO b
U 3€pHOBBIE, KOTOpPbIE TPEOYIOT O0sI€€ MPOJOJIKUTEIBHOTO MEPUOJIA JIsl CO3PEBAHMUS.

Kaprodean

Kaprodenr — oaHa u3 cambiX BOCTpPeOOBaHHBIX KyJIbTyp BO BcéM wmupe. OH
HCIIOJIB3YETCSl B MUIIEBOM MPOMBIIIIEHHOCTH M CIY>KUT BaKHBIM KOPMOM JJIS CKOTA.
Kaprodens TpeOyer BHUMATENBHOTO MOJXOJA MpU IMOCaaKe U cOOpe, 0COOCHHO B
OCEHHHI TEepHo/l, KOorja HeOOXOAMMO YUUTHIBATH BIAXKHOCThH MOYBBI U TEMIEPATypy
Bo3nyxa. [loMmuMo Toro, 4to KapTodenb SBISETCS BaXHOW KYJIbTYpOH JJIs CEIBCKOTO
XO035HCTBA, €r0 BBIPAIIMBAHUE ITOMOTACT YIYYIIMTh CTPYKTYPY IIOYBBI, TaK Kak
KapTodesb cnocoOCTBYET adpaluy U ri1yOOKOM MPOHUIIAEMOCTH 3€MJIH.

MopkoBb

MOpPKOBb — 3TO KOPHEIJIOJA, KOTOPBIM AKTHUBHO MCIIOJB3YETCAd KAaK B IHUIIEBOU
MIPOMBIIUICHHOCTH, TaK U B KOPMJICHUH )KUBOTHBIX. OCEHBbIO MOPKOBB JOCTUTAET CBOEH
3pesIoCTH U cOOMpaeTcs NIl XpaHeHuss. MOpPKOBb CITIOCOOCTBYET YJIYUIIIEHUIO Ka4eCTBa
IIOYBBI, TAK KaK €€ KOpHEBas CUCTEMA MOMOTaeT Pa3pbIXJIUTh 3€MIIKO, YBEIUYUBAs €€
a’palvio0 U MPOHUIIAEMOCTh. MOPKOBb Takke Oorara BHUTaMHHAMH, 4YTO JeiaeT e&
BAKHBIM KOMIIOHEHTOM IUTAHUs KaK IS JIFOJIEHN, TaK U JJIs1 )KUBOTHBIX.

Kamnycra (nmo3aHecneJibie copra)

Ilo3nHecnensle copTra KamycThl CTaHOBATCS JOCTYIHBIMH K OCEHH M 4acTo
UCIIONIB3YIOTCSL ISl XpaHEHUs B 3MMHHUN MEpHOj. DTU cOopTa KamycThl 00JagaroT
BBICOKOM YCTOMYMBOCTBIO K XOJIOJaM M MOTYT OBITh BBIpallleHbl B 00Jie€ CYypOBBIX
KJINIMAaTUYECKUX YCIOBUSX.

B nonosiHeHHE K CBOMM MOJIE3HBIM MHIEBBIM KAYECTBAM, KaIlyCTa [IOMOTAET YIyYIlIUTh
CTPYKTYpY ITOYBBI U IPEAOTBPALIAET €€ UCTOLICHUE.
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4. 3uma: YcToM4YHMBBIe KyJbTYPbl H COXPAHEHHE NOYBbI

3UMHUI IEPUOJT — 3TO BPEMs I BBIPALIMBAaHUS KYJIBTYDP, KOTOPBIE MOT'YT BBKHTH B
YCIIOBHUSIX HU3KUX TEMIEPATYP U HU3KOW COJIHEYHON aKTUBHOCTU. DTHU PACTEHUS 4acTO
o0janaloT CBOICTBaMHM, KOTOpbIE€ IIOMOTAIOT YJIY4YlIMTh KadyeCTBO IOYBBI U
MIOAAECP/KUBATD €€ IUIOAOPOAUE B YCIOBUAX 3UMHEN CTATHKHU.

bprocceabckas kanmycra

Bbproccenbckas kamycta — 3TO OJIHA M3 HEMHOTHX KYJIbTYp, KOTOpas MOXET OBITh
BBIpaIlicHa U coOpaHa 3MMOM. DTa KyJIbTypa CTOHKa K MOpPO3aM M MOYKET BBDKHUTH MPU
HU3KUX TeMIlepaTypax. bproccenbckas KamycTa IMOMOTaeT B COXPAHEHUU CTPYKTYPbI
MMOYBbI B 3UMHHUN NIEPUOJ, @ TAK)KE B BOCCTAHOBJIEHUH €€ OPTaHUYECKOT0 COCTABA.

YecHOK

UeCHOK — 3TO 3UMHSAS KYJbTypa, KOTOpasi aKTUBHO HUCIOJIb3YETCAd KaK B MUIIEBBIX
LEeNsAX, TaK U B MEIUIMHCKUX. Ero aHTuOakTepuaibHblie U MPOTUBOBOCHATUTEILHBIE
CBOMCTBAa TIOMOTAIOT CHU3HUTh KOJMYECTBO XHMHUYECKUX IMPENapaToB, KOTOPHIC
HCIIOJB3YIOTCS B CEJILCKOM X03MCTBE. UECHOK MOMOTaeT yAyUIllIuTh COCTOSIHUE MTOYBHI,
npeaoTBpalias 3a00JeBaHUI U BpeIuTeeH.

3UMHAA MIICHUIIA

3UMHSISL MIIEHUIA [TOCEBAETCSI OCEHBIO U AAET YPOKall B CIEAYIOLIEM roy. OTOT BUJ
MIIEHUIBI OTJIMYAETCS BBICOKOW 3UMOCTOMKOCTBIO M UCIIOJIB3YETCs JUJIsl POU3BOJICTBA
MYKH{. 3UMHSISI MIIEHUIA IOMOTAaeT YJIy4YllUTh KAYECTBO IMOYBBI 32 CUET YBEJIWYECHUS
coJiepKaHUsl OPraHUYECKUX BEIIECTB M YMEHBILICHUS 3PO3UU.

Pos1b Ce30HHBIX PACTEHUI B YCTOMYMBOM CeJIbLCKOM XO03M1liCTBE

Ce30HHBIE PACTEHUS UTPAIOT KJIIIOUYEBYIO POJIb B YCTOMYMBOM CEJIBCKOM XO0351MCcTBE. OHU
IIOMOTafOT:

CHMKEHUIO IPO3UM MOYBbI: MHOTHE CE30HHBIE PACTCHUS C TIIYOOKUMH KOPHSIMU
CIOCOOCTBYIOT YKPEIUICHUIO TTOYBBI ¥ MPEIOTBPAILICHUIO €€ BHIMbIBAHUS.

Yiy4dlieHuio kadecTBa MO4BbI: PacTeHus, Takue Kak ropox u 0O0OOBbIE, MOTYT
(uUKCUpOBAaTh Aa30T B TIOYBE, YTO YMEHBIIAET HEOOXOJUMOCTH MCIOJb30BaAHUS
XUMHUYECKUX YIOOPEHUN U YBETUUYMUBAET IIOJOPOIHE.

IoBbimenn0  Ouopa3HooOpa3usi: lcmosb30BaHWE  Pa3sHOOOPA3HBIX  KYJIBTYP
CIIOCOOCTBYET YBEIMUYEHUIO OWoOpazHoOOpa3us, dYTO TMO3BOJSET CO37aTh OoJjiee
YCTOWYHBBIE arPOIKOCUCTEMBI.
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3akJIoueHue

Ce30HHBIE pACTEHHS UTPAIOT HEOLIEHUMYIO POJIb B CEILCKOM X03s1icTBE. OHU HE TOJIBKO
o0ecrneunBaroT MPOI0BOJILCTBEHHYIO 0€30MIaCHOCTD U yIyUIIeHHE KaueCTBa MOYBbI, HO
U TOMOTAalOT COXPAaHATh YCTOMYMBOCTh HKOCHUCTEM, CIOCOOCTBYSI COXPAaHEHHIO
OuopazHOOOpa3vsi U  CHW)KCHHMIO  HCIOJBb30BaHUS ~ XMMUYECKHX  YJ0OpeHui.
BolpanyBanue CE30HHBIX KYJbTYp SBJISIETCS BaXKHBIM 3JIEMEHTOM B IpaKTHUKaX
YCTOMYUBOI'O CEIBCKOr0 XO3SMCTBA, YTO CIIOCOOCTBYET MOBBIMICHUIO YPOXKAMHOCTU U
JOJITOCPOYHOMN IKOJIOTHIECKON CTAOUITLHOCTH.
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Abstract

This study explores the development of a nanoemulsion formulation derived from
Mandragora turcomanica essential oil and its potential applications in the
pharmaceutical and cosmetic industries. Nanoemulsions are colloidal systems consisting
of fine droplets ranging from 20 to 200 nm in size, which can enhance the solubility,
stability, and bioavailability of active compounds. The essential oil of Mandragora
turcomanica, known for its pharmacological properties, is encapsulated in a
nanoemulsion system to improve its efficacy for potential use in various pharmaceutical,
cosmetic, and food applications. In this research, the essential oil was extracted via
maceration and the phase inversion temperature (PIT) method was employed to produce
essential oil from mandragora turcomanica nano-emulsions. The most suitable
nanoemulsion composition was achieved adding 8% Mandragora turcomanica essential
oil, 2% Coconut oil , 10% Tween 80 and distilled water.

Key words: Nanoemulsion, Mandragora turcomanica, Essential oil, Surfactants,
Antioxidant, Antimicrobial activity, Bioavailability.

1. Introduction

Mandragora turcomanica is a perennial herbaceous plant in the family Solanaceae,
native to the Kopet dag mountains in Turkmenistan.Mandragora turcomanica containing
tropane alkaloids like atropine, scopolamine, and hyoscyamine. It is known for its
bioactive properties, including antioxidant, antimicrobial, and anti-inflammatory
effects. Encapsulating Mandragora turcomanica essential oil into a nanoemulsion
system can enhance its therapeutic efficacy.This study investigates the technology
behind producing a stable nanoemulsion of Mandragora turcomanica essential oil and
evaluates its potential in various applications.
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Nanoemulsions are typically composed of oil, water, surfactants, and co-surfactants,
with droplet sizes in the nanometer range. The use of nanoemulsions for essential oil
delivery systems can offer advantages such as improved permeability through biological
membranes and controlled release of active ingredients. The purpose of this paper is to
explore the technology behind the production of a nanoemulsion from Mandragora
turcomanica essential oil.

Nanoemulsions are increasingly recognized as effective delivery systems for active
compounds due to their small droplet size, large surface area, and enhanced solubility
of hydrophobic substances. The ability to encapsulate essential oils into nanoemulsions
Is of significant interest for improving the efficacy of volatile compounds in
pharmaceuticals, cosmetics, and food industries.
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Figure 1. Oil in water ( O/W) and water in oil (W/O) nanoemulsion structure

Nanoemulsion formulation methods are primarily classified into high-energy and low-
energy methods. Some examples of high energy methods are high-shear stirring,
ultrasonic emulsification and high-pressure homogenization. The most commonly
employed low energy methods are the Phase Inversion Temperature method (PIT), the
Phase Inversion Composition (PIC) and spontaneous emulsification. Each method has
its advantages and shortcomings.

2. Materials and Methods
2.1 Materials

The essential oil of Mandragora turcomanica was obtained through maceration of roots
of the plant. Surfactant Tween 80 (polyethylene sorbitan monooleate) were used to
stabilize the emulsion and prevent coalescence of the oil droplets. Coconut oil used to
increase stability of nanoemulsion .The water phase provides the medium in which the
oil droplets are dispersed and stabilized.

2.2 Nanoemulsion Preparation

The nanoemulsion was prepared using the phase inversion temperature method
(PIT).Firstly essential oil from mandragora turcomanica and coconut oil blended
together , and then surfactant and distilled water were added. All components were
mixed together and stirred for to produce a coarse emulsion, and each system was then
heated to 15°C . Then, a two-step cooling procedure was performed. Firstly, the
temperature was reduced to the PIT to allow a stable microemulsion to form.
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Secondly, a rapid cooling step was performed by immersing in an ice bath at 5°C with
continuous stirring.

3. Technology of Nanoemulsion Production

Phase inversion temperature (PIT) method is most convenient way of
nanoemulsification. It relies on changes in the optimum curvature or solubility of non-
ionic surfactants with changing temperature. As the temperature of the emulsions
reaches the phase inversion temperature, the interfacial tension drops, allowing the
formation of nanodroplets. The system then has to be rapidly cooled to a lower
temperature to prevent the droplets from coalescing. The PIT method is based on
variations in the hydration feature of non-ionic surfactants when the temperature
variation. Therefore, surfactant concentration plays a major role in the foundation of
nanoemulsions.

111

- COOLING

W/0O Bi-continuous O/W

layer

PIT

Figure 2 . Phase inversion temperature method

3.3 Stability of nanoemulsion

The stability of the nanoemulsion is crucial for its effectiveness. Several factors
influence the stability of the nanoemulsion, including the surfactant concentration,
droplet size, and temperature. To evaluate the long-term stability, the nanoemulsion is
stored under various conditions, including room temperature and accelerated stability
tests. Key indicators of stability include physical appearance (absence of phase
separation), particle size distribution, and viscosity.

4. Applications and Advantages of Mandragora turcomanica essential oil
Nanoemulsion

Nanoemulsions offer several advantages over conventional emulsions and essential
oil formulations. The small droplet size increases the surface area, leading to enhanced
bioavailability and absorption of the essential oil’s active compounds. This can be
particularly useful in pharmaceutical and cosmetic applications, where improved
penetration and sustained release of the active ingredients are desired. The incorporation
of Mandragora turcomanica essential oil in a nanoemulsion can potentially improve its
therapeutic efficacy in treating conditions such as inflammation, microbial infections,
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and oxidative stress. Additionally, the nanoemulsion can be used as a topical
formulation, providing controlled release of the bioactive compounds directly to the
skin.

5. Conclusion

The nanoemulsion prepared from Mandragora turcomanica essential oil
demonstrated promising characteristics such as small particle size, stability, and
enhanced antioxidant and antimicrobial activities. This formulation could offer a more
efficient means of utilizing the therapeutic properties of Mandragora turcomanica
essential oil in various applications, particularly in the development of topical
pharmaceutical and cosmetic products.
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BBenenue

DNEeKTPOIHEPreTHUKA SBIISETCS OJHUM U3 CAMBIX BaXKHBIX 2JIEMEHTOB MHPPACTPYKTYPHI,
oOecreynBalOMM  (PYHKIIMOHUPOBAHME  BCEX  CEKTOPOB  JIKOHOMHKH U
KU3HENIEeATeILHOCTH o0miecTBa. OHa BKIIIOYAET B ¢e€0s1 BCE MPOIECCHI MPOU3BOJICTBA,
npeoOpa3oBaHus, MEpelavil U paclpeeICHHs] AIEKTPUIEeCKo 3Hepruu. B ycnoBusix
MOCTOSTHHOTO POCTa MOTPEOHOCTH B JHEPTHH, JJIEKTPOIHEPreTHKA CTAIKUBACTCA C
pPAIOM HOBBIX BBI30BOB, CpEIHd KOTOPbIX HM3MEHEHHE KIHUMaTa, 3KOJIOTUYECKHUE
npobsieMbl U HEOOXOAUMOCTh I(P(HEKTUBHOTO HCIOJIH30BAHUSI MPUPOIHBIX PECYPCOB.
CraThsi paccMaTpUBaeT OCHOBHBIC HAMPABJICHUS PA3BUTHUS DJIEKTPOIHEPTETUUECKOM
OTpaciu, ee MPoOJIEeMbI U MIEPCIICKTUBBI.

1. UcTropusi u PazBurne JJIeKTPOIHEPreTUKH

DJIEKTPOIHEPreTUKa Kak OTpacib IPOMBIIIIIEHHOCTH Havyaia pa3BuBaThes ¢ KoHa XIX
BEKa, KOT/1a ObUIM MTOCTPOCHBI TIEPBBIE JICKTPOCTAHIINY, TAKHE KaK BOIASHBIEC MEJIbHUIIBI
Y TIapoBbI€ TYpPOUHBI. DTU HHHOBAIIUY MTO3BOJIUIN 00ECIICUUTh AJIEKTPUUECTBOM ropojia
1 (pabpuKH, 4TO CTATO KATAIM3aTOPOM JIJIi UHAYCTPUATIU3aIlui MHOTUX cTpaH. OHUM
M3 BaXXHEMIMX H3TaloOB CTAjJO CO3JaHUWE NEPBBIX JJIEKTPOCETEH, 4TO O00EeCreynsio
nepeaady dIEKTPOIHEPTUN Ha OOJIBIITNE PACCTOSHUA.
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XX  BEK  O3HAMEHOBAJCS  Pa3BUTUEM  HOBBIX  THUIOB  3JEKTPOCTAHIIMM.
I'maposnexkrpoctanimu (I'9C) Hayanu UCMOIB30BaTh CUIY BOJABI JJIsl MIPOU3BOJICTBA
SHEpPruM, a atoMmHble 3ekTpocTaHiuu (ADC) Hayaau SKCIUTyaTHPOBATh ATOMHYIO
sHepruo. B mocnenHue gecsaTuieTHss 0co00€ BHUMAHHE CTalo  yIEIAThCA
BO30OHOBIISIEMBIM HMCTOYHUKAM JHEPTUM, TaKUM KaK COJIHCYHBIE W BETPOBBIC
ANEKTPOCTAHIIUMA, YTO OBLJIO BBI3BAHO HEOOXOAMMOCTHIO COKpAIEHUS BBIOPOCOB
MapHUKOBBIX Fa30B U BO3JICHCTBUS HA SKOJIOTHUIO.

2. CoBpemennble TexH0JI0rMU B JJIeKTPOIHEPreTHKE

CoBpemeHHass DJIEKTPOIHEPreTHUKAa AaKTUBHO HCIOJIB3YET HOBBIE TEXHOJIOTHH,
HaIpaBJCHHBIC HAa TOBBINMIEHNE Y)PEKTUBHOCTH U CHIDKCHUE HETATUBHOTO BO3ICHCTBUS
Ha OKPYXKAIOIIYIO Cpey.

o T'maposneprermka. ['MAPOINEKTPOCTAHIUM OCTAKOTCS OJHUM W3 Ba)KHEUIIUX
MCTOYHUKOB BO30OHOBIsieMOM 3Heprun. COBpEMEHHbIE TEXHOJIIOTUU MO3BOJISIOT
CTpouTh MHHH- Hu MHKpo-I'DC, d4ro cmocoOcTByeT Oojiee IIUPOKOMY
MIPUMEHEHUIO TUIPOIHEPTETUKH B YAAJICHHBIX paliOHaXx.

o TepmanbHas 3Hepreruka. Kinaccuueckue 3leKTpOCTaHLMU, padOTAIOMIME Ha
yrie, He)TU WIH NPUPOJHOM rase, Mo-IPeKHEMY 3aHUMAIOT TOMUHUPYIOIIEE
MECTO B MHPOBOM 3Hepretnke. OIHAKO C pa3BUTUEM TEXHOJIOTHUN BBICOKOU
3¢ (PEKTUBHOCTU U TEXHOJOTUH ylaBiuBaHus U XpaHeHus yriaepoga (CCS) stu
CTaHIMU CTAHOBATCS 00JIe€ IKOJIOTUUHBIMHU.

e ATOMHAsi  JHepreTuka. ATOMHBIE  DJIGKTPOCTAHIIMH  OOECIEUYUBAIOT
3HAYUTEIBHYI0 YacTh MHPOBOTO 3JIEKTPUYECTBA. B mocienHWE TOIbl aKLEHT
cleliaH Ha pa3paboTKy Oosee Oe30macHbIX U A (PEKTUBHBIX SJIEPHBIX PEAKTOPOB,
TaKUX KaK PEaKkTOpbl Ha OBICTPBHIX HEHUTPOHAX M TEPMOSJEPHBIC YCTAHOBKH,
KOTOpBbI€ O0EIIA0T CTaTh OCHOBOM Oy IyIlIero SHEPreTHUeCKOro MpOU3BOCTBA.

« Bo3ooHoBAsIeMble HcTOYHUKH IHepruu (BUJ). Mcnonbs3oBaHWE COJIHEYHBIX
naHeseil, BeTPOBBIX TypOMH u OuoMacchl ISl TPOU3BOJCTBA DHEPTUU
CcTpeMUTENBbHO pacTeT. COJHEYHbIE M BETPOBBIE SJIEKTPOCTAHIMU AKTUBHO
BHEJIPAIOTCSA B CTPaHbl ¢ OJIATOMPUSATHBIMU KJIUMAaTUUYECKUMH YCIOBUSIMU. J[Jist
MOBBIIICHUS] CTAOMJIBHOCTH TaKMX HWCTOYHMKOB HHEPIrUU pa3padaThIBAOTCS
CHUCTEMBbI XpaHEHHUS SHEPTUHU U YIIYUIICHHbIE TEXHOJIOTUHU YIIPaBICHUS.

o YmMmuble cetu (Smart Grids). PazButue yMHbBIX ceTeld mo3BossieT 3(PEKTUBHO
YIPaBIATh PACIpPENEICHUEM DSHEPruu, WHTEerpupoBate BUD wn ynmyumate
MOHUTOPUHT NMOTPEOJICHUS JIEKTPOIHEPTUU. Y MHBIE CETH TIO3BOJISIOT HE TOJIBKO
CHWKaTh 3aTpaTbl Ha JKCIUTyaTal[Mi0, HO M TOBBICUTHh HANEKHOCTh U
YCTOMYHUBOCTb SHEPTOCHAOKEHMUSI.

3. IIpo6.iembl 1 Bo13oBb1 CoOBpeMeHHOI JIeKTPO3HEPreTUKU

CoBpeMeHHas BJEKTPOIHEPIreTHKa CTAJIKUBAETCS C PSAAOM MpoOJieM U BHI30BOB,
KOTOpbI€ TPeOYIOT MOMCKA HOBBIX PEIICHUNA:
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o DJkoJiornyeckue npodsembl. Hanbonbias yrpo3a UCXOOUT OT TEpPMalIbHbBIX
ANEKTPOCTAHLNM, pabOTAIOIIUX HAa HMCKOMAEMBbIX BHUAAX TOIUIMBA. BbIOpOCH!
YIAEKUCIIOro Ta3a U JIPYTHX 3arps3HSIONIMX BEIIECTB, a TAaKKe MPOOJIEMBI C
YTUJIU3AIUENR OTXOJ0B OT aTOMHBIX CTAHIIMH M YTOJIbHBIX IIAXT OKa3bIBAIOT
CEPbE3HOE BIMSIHUE HA 3KOJIOTHIO.

o JHeprernyeckass 0e30MacHOCTb. MHOXECTBO CTpaH 3aBUCAT OT HMIIOPTa
SHEPreTUYECKHX PECYPCOB. DTO JENAET SHEPrOCHAOXKEHHE YSA3BUMBIM IS
BHEIIHUX JKOHOMHYECKHUX M TOJUTHYECKUX (akTopoB. Takum 00pazom,
AHEpreTuyeckas Oe30MaCHOCTh SBJSETCS BaXXHOM 4YacThi0 HAlMOHAIBHOU
CTpaTeruu.

o Jedunur pecypcoB. HecmoTpsi Ha mocTuxeHus: B 00JaCTH BO30OHOBIISIEMBIX
UCTOYHUKOB JSHEpPruu, mnpoodsema AeduiuTa MPUPOIHBIX PECYPCOB OCTAETCS
aKTyaJbHOM. DTO 3aTpylIHSET OOECleYEeHUE SHEPreTHUEeCKUX MNOoTpeOHOCTEn
PACTYILIMX METarnojucOB U Pa3BUBAIOIIUXCS CTPaH.

o TexHosoruueckoe oOHOBJeHHe. J[1s1 OONBIIMHCTBA CTpaH, OCOOEHHO
Pa3BUBAIOIIUXCSA, IEPEXO/T HA HOBBIE UCTOYHUKH SHEPTUU U TEXHOJIOTHUU TPEOyeT
3HAQYUTEIBHBIX HMHBECTUIIMH. MHOruMe cTapbleé SHEProCUCTEMbl TPEOYIOT
MOJEPHU3ALNHI VI MOJHON 3aMEHBI.

4. IlepcnextuBbl PasBuTst JJIeKTPOIHEPreTUKH

HepCHCKTI/IBBI Pa3BUTHA SBJICKTPOSHCPICTUKNU CBA3aHbBI C HCCKOJIBKMMHU KIIIOYCBBIMHU
HaIIpaBJICHUAMM:

o Ilepexoa Ha B0300HOBJsieMble McTOYHMKH 3Hepruu (BUJ). B Gmmkaiinue
JECATUIICTHS] OXKHUAACTCS aKTUBHBIM poct jgonu BUD B riobanbHOM
sHeprobaance. 1o TpedyeT pa3BUTHS ID(HEKTUBHBIX TEXHOJIOTHI XpaHEHUs
SHEPTUU, YMHBIX CETEH M YIyUIIECHUSI YHEPTeTUUECKON NHPPACTPYKTYPHI.

o Pa3Butune aTtomHoili YHepreTku. B cBs3u ¢ pobieMamMu U3MEHEHUS KIUMaTa
U HEOOXOJIUMOCTHIO CHIKCHHS YTJIEPOJHBIX BBHIOPOCOB, aTOMHAsi DHEPreTHKA
MPOJOJIKUT pa3BuBaThcs. HOBbIE TeXHOIOTHH O€30MTaCHOCTH U PEAKTOPOB MOTYT
CeJIaTh aTOMHBIE CTAHLIMK O0Jiee MPUEMIIEMBIMHU JIJIsl OOLIECTBA.

o MHMuHHOBamum B o00JacTH XpaHeHHMsl JHepruu. Pa3BuTue TEXHOJIOTUI
AKKyMYJISITOPOB M JpYyrux (opM XpaHEHUST SHEPTrUU CTAHET KIIFOYEBHIM
AJIEMEHTOM [IJIsi YCTOMYMBOTO SHEProcHAOXEHUsl. DTO MO3BOJIUT YMEHBIIUTH
3aBUCHUMOCTh OT IICHTPAJIU30BAHHBIX HCTOYHUKOB OHHEPIMM U TOBBICUTH
CTAOMJIBHOCTh PaclpeIeIUTEbHbIX CETEH.

3akiiroueHue

DIEKTPOIHEPreTUKA MPOI0JDKACT Pa3BUBATHCS, BCTpeUas KaK BBI30BBI, TAaK W HOBBIC
BO3MOKHOCTH. VIHHOBAIIMY B 00JIACTH TEXHOJIOTHI TPOU3BOCTBA U MIEpeIau YHEPTHH,
mepexoJ ~ Ha  BO30OHOBISIEMBbIC  HWCTOYHUKA  JHEPrUM W yJydIlIeHHe
9HEPTrod(HEKTUBHOCTH UTPAIOT BAKHYIO POJIh B PEIICHUH TIO0ATBHBIX MTPOOJIEM, TAKHX
KaK U3MCHCHHE KJIMMaTa M SJHepreTHIecKas 0€301acHOCTb.
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Ba)KHO, YTOOBI Ppa3BUTHC ATOM oTpaciin Co4YCTalloCh C YCTOﬁqHBLIM HUCIIOJIB30BaAaHHUCM
IMPUPOAHBIX PECYPCOB U MaKCUMaJIbHOM MI/IHI/IMI/IBaHI/Ieﬁ 9KOJIOI'MYECKOI'0 BOSﬂeﬁCTBHH.
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