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MOJIEJIMPOBAHUE PACITPOCTPAHEHUS 3ATPSISHUTEJIEN B
I'PYHTOBBIX BOJJAX: TEOPETUYECKHUE OCHOBBI U ITPAKTHYECKOE
HNPUMEHEHHUE

IIpoxoposa Ejena BuranbeBHa

JotieHT kadeapbl PdKOHOMUKHU MpeaAnpuatus, benopycckuit rocyaapcTBeHHbIN
YHHUBEPCHUTET

r. Munck, Pecniyoninka benapych

AHHOTAIIUA

DOra crarths MPEJCTAaBIsIET COOOHM BCECTOPOHHUN aHAIM3 MaTeMaTHYeCKOTO
MOJICJIMPOBAHUS PACIPOCTPAHECHUS 3arpsi3HUTENIC B TPYHTOBBIX BOJAax — IMpPOLECC,
KOTOPBIN CTajd KPUTUYECKU BAXKHBIM UHCTPYMEHTOM B 00JIACTH 3aIUTHI OKPYKAIOIICH
Cpeabl W PAUUOHAIBHOTO YIPABJIEHHUS BOJHBIMM pecypcaMu. Mbl Je€TaabHO
paccMaTtpuBaeM TPU  OCHOBOIIOJATAIOIIMX  THUJIPOTEOJIOTUYECKUX  MEXaHHU3Ma,
ONPEACISAIONIMX TEPEHOC PACTBOPEHHBIX BEIIECTB B TOJIIEC TPYHTA: AJABEKIHUIO,
aucnepcu0 U copoéuuro. B paGoTe ONMUCHIBAIOTCS OCHOBHBIE METOJI0JIOTUYECKHUE
MOAXO/IbI, UCTOJIb3yeMbIE CEroJHs (aHATUTUYECKUE, YUCIICHHBIE U CTOXACTHYECKUE
MOJIEIH), MX MPEUMYIIECTBA U, YTO HEMAJOBAKHO, UX OTPaHUYEHUS TIPUMEHUTEIIBHO K
TEeTEPOTreHHBIM MPUPOAHBIM cucTeMaM. Oco0oe BHHMaHHE YACICHO TOMY, Kak
pe3yabTaThl MOJICIIMPOBAHUSA HCIIOJB3YIOTCS HA TPAKTUKE — IS TOYHOIO
MIPOTHO3UPOBAHUS TPAHUIL 3arPA3HEHUS, OIEHKH PUCKOB ISl BOJI03a00PHBIX 00BEKTOB
M HAy4YHOro OOOCHOBAHHWS BOCCTAHOBHUTEIBHBIX paboT. MbI yTBepKaaeM, dYTO
BBICOKOTOYHOE MOJEIMPOBAHUE CIIYKUT €IWHCTBEHHOW HAJICKHOW OCHOBOM ISt
NPUHATHAS ~ CTPATETMYECKUX  YIPABJICHYECKUX  PEUICHUM, HANpPaBJICHHBIX  Ha
JTOJTOCPOYHOE COXPAHEHUE MOJ3EMHBIX BOJIHBIX PECYPCOB.

KiaroueBble cJioBa: I'PYHTOBBIC BOJbI, MOJACIUPOBAHUC, 3arpA3HUTCIN, AABCKIUSI,
AUCIICPCHA, COp6I_[I/I$I, Irmaporcojiorusa, 4YMCICHHBIC MCTOAbI, IIPOTrHO3UMPOBAHUC
3arpsA3HCHUA, SKOJIOTHYCCKaA 0e3011acHOCTb.

Beenenue: AkryanabHocTh [IpodiaemMsl

['pyHTOBBIC BOJBI CETOIHS, O€3 MPEYBEITMUCHHSI, SIBISIFOTCS OJHUM M3 CaMbIX IICHHBIX U
MIpU 3TOM HauOoJiee YSI3BUMBIX MPUPOTHBIX OOTAaTCTB, CIy’Ka KIFOUYEBBIM UCTOUYHUKOM
MUATHEBOTO W TEXHUYECKOTO BOJOCHAOXKEHMsI I OTPOMHOM 4YacTH 4esioBeuecTBa. B
YCIIOBUSIX, KOTJIa TEMITbl MPOMBINIJICHHOTO MPOU3BOJCTBA U CEIbCKOXO03IUCTBEHHOM
JeSTeTLHOCTH HEYKJIIOHHO PacTyT, Tpo0jieMa Mona aHus 3arpsi3HUTENEH B MO[36MHbIC
BOJIHBIE OOBEKTHI MPHUOOPEIa KPUTHIESCKUH YKOJIOTHYECKUI M COIUATBHBIN MaciiTao.



WHpunpTpanuss NPOMBILUIEHHBIX CTOKOB, CEJIbCKOXO3SWCTBEHHBIX XHWMHUKATOB,
He(TENPOAYKTOB UM MPOCTO MPOAYKTOB Pa3NIOKEHHUsI OBITOBBIX OTXOJO0B MPUBOAMT K
JOJTOCPOYHOM, a 3a4acTyl0 U HeoOpaTuMoil, Jnerpajanuu 3Toro pecypca. [lpuunna
TaKOM YA3BHUMOCTH KPOETCS B TOM, YTO IIPOLIECCHI €CTECTBEHHOI'O CAMOOYMILECHHUS B
IIOPUCTOM Cpefe MpOTEKAOT KpanHEe MEUIEHHO M YacTO HE CIPaBIBIIOTCA C
HeHTpanm3anueil KpymnHbIX 00beMOB 3arpsi3sHeHU. IMEeHHO 03TOMY MaTeMaTH4eCKOe
MOJEIUPOBAHUE  PACHPOCTPAHEHMS  3arpsi3HUTENIEW  CTajlo0  He3aMEeHUMbIM
NPOrHOCTHYECKUM MHCTPYMEHTOM. Ero 3a7ada cOCTOUT HE POCTO B (PUKCALUH YiKE
CBEpPILUBLIETOCS (paKkTa 3arpsi3HEHUS, a B CIIOCOOHOCTH KOJMYECTBEHHO, C BBICOKOMN
CTEIIEHBIO JIE€TalIN3allii, IPeIcKa3aTb JUHAMUKY 3TOT0 IpoLecca BO BPEMEHU U
npoctpaHcTBe. Tonbko 007anasi TaKUM IPOTHO30M, MOXHO PEATMCTUYHO OLEHUTb
HNOTEHUUAIbHBII HKOJOTUYECKUH yuepO Hu, TJIaBHOE, pa3padboraTh 3(P(EKTHUBHEIE,
SKOHOMUYECKH  B3BELIEHHbIE U  HAy4YHO OOOCHOBaHHbIE  CTpaTeruyd  AJs
NPeJIOTBPALCHUS WM OINEPATHUBHOW JIMKBHAAUMH MmocaeacTsui. OT TOYHOCTH
TaKOTO TUAPOTEOJIOTUYECKOT0 ITPOTHO3a HAMIPSAMYIO 3aBUCHT YCIIEX BCEX JOJTOCPOUHBIX
MPUPOJOOXPAHHBIX MEPONPHUATUN U TAPAHTUS YCTOMYMBOIO BOJOMOJb30BAHUS IS
OyIyIIMX MOKOJICHUH.

Teopernueckune OcHoBbl IIpoueccos Ilepenoca

IIepeHOC pPacTBOPEHHBIX 3arps3HSIONIMX BELIECTB B BOJOHOCHOM TOPU30HTE — 3TO
CIOKHO€  (PUBMKO-XMMHUYECKOE SBJIEHHE, KOTOPOE BCErjJa OINKUCHIBAETCA Kak
COBOKYITHOCTh TPEX OCHOBHBIX, TECHO CBSI3aHHBIX MEXIy CO0ON MEXaHU3MOB:
aJBeKIUM, Qucnepcuu 1 copoumu. ['1y0oKoe MOHMMaHUE WX COBMECTHOM palOThI
SIBJISIETCS KPaeyroabHbIM KaMHEM JIJIsl TIOCTPOCHUS JTF000H HAJEKHOM MaTeMaTH4YEeCKON
MOJENH.

AJBeKUMsl, I KOHBEKTUBHBIN MIEPEHOC, BBICTYIIAET 3/1€Ch KAK OCHOBHOW JIBUKYILIH
MexaHu3M. OHa ONUCHIBAE€T MEPEHOC MACChl 3arpsA3HUTENS, KOTOPBIH OyKBajIbHO
yBJIEKaeTCs 32 COO0M caMMM MOTOKOM IPYHTOBBIX BOJ. CKOPOCTh 3TOr0 aJBEKTUBHOIO
IIEPEHOCA ONPEAENSIETCA IBYMs TJIABHBIMU IapaMEeTpaMu BOJAOHOCHOTO TOPHU30HTA:
rpajilueHTOM Hamopa " ero (QUIbTPALMOHHBIMU CBOMCTBAMM, TAKUMU Kak
k03 PpunuenT GpuabTpaunu 1 3P@PeKTUBHAA MOPUCTOCTh. BakHO OTMETHUTH, UTO
aJIBEKIIMsI IPOUCXOIUT CTPOTO BJIOJIb HAIIPABJICHUS JBUKEHUS BOJIbI, IepeMerias GpoHT
3arpsA3HEHUs CO CKOPOCTBIO, KOTOpasi B CPEAHEM HHMKE CKOPOCTH IMOTOKA, U3MEPEHHOU
Ha MaKpoypoBHE. MaTeMaTH4eCKu 3TO ABMKEHHE OINMCBIBAETCS XOPOIIO M3BECTHBIM
3akonom Jlapcu, ycTaHaBIMBAIOIIUM CBSI3b MEXKIY CKOPOCTBIO (puiabTpauuu u
TUAPABINYECKUM TPATUECHTOM.

I'uaponmnamMuyeckas Aucnepcusi, HAIIPOTUB, pabOTAET KaK MEXaHU3M PACCEUBAHUA.
OHa Hen30eXKHO pPa3MbIBAET TPAHUIIBI 3arps3HEHHOrO0 (POHTA, YBEIUYHMBAS €ro
miomaas. [[puynHOM 3TOr0 SIBJAEHUS CIIY’)KUT MUKPOCKOIUYECKAs] HEOAHOPOIHOCTH
MOTOKAa BHYTPU TPYHTOBOW TOJIIIM: BOAA T€UET ObICTpEE B LIEHTPAJIBHON YacTu MOp U
3HAUUTEIBHO MEJJIEHHEE Yy HX CTEHOK, a TaKXe BBbIHYXKJAEHA JBUTAThCS IO
Pa3HOOOpa3HBIM, HEPABHBIM MO JUIMHE MYTAM, 00TEeKasi YaCTUIIbI TPYHTA.



B nucnepcun BBLAENSAIOT JBa KOMIIOHEHTA: MOJIEKYJLIPHYIO AU(Qy3uto, KOoTopas
3HQ4MMa TOJIBKO NPHU OYEHb HU3KHUX CKOPOCTAX, M MEXAHMYECKYIO IUCIIEPCHIO,
JOMUHUPYIOIIYI0 TpU OOBIYHBIX pabouyux CKOpoCcTsAX. Benumumna mucnepcuu
OMHUCHIBaETCS uepe3 Kod(D(PUIMEHT, KOTOPHI YYHUTHIBA€T pacceHMBaHHE KakK B
HaIIpaBJIEHUU CaMOI0 MOTOKA (MPOAOJIbHAS TUCIIEPCHs), TAK U NEPIEHAUKYIISIPHO EMY
(nomepeunass aucnepcus). Jucnepcus, AEHCTBYS BCErAa, YMEHBIIAET IMHKOBYIO
KOHLIEHTPALMIO B SAJIpE€ 3arps3HEHUsS, HO 3@ CUET ATOr0 YBEJIMYMBAECT OOIIMA 00BEM
3arpsiI3HEHHON BOJIBI, 110 CYTH, pa30aBJisis BEIIECTBO.

Tpetnii kiO4eBOM mpolecc — coOpoOuMs — BKIIOYaeT B ce0d XUMHUYECKOE
B3aUMO/ICIICTBHE, KOTOPOE NMPHUBOIUT K peTapIalUM WIA 33JepPKKe 3arps3HUTEIS.
OTOT MEXaHH3M OIUCHIBACT aJCOPOIHMIO (3aKperyieHHEe BEIIeCTBa Ha MOBEPXHOCTH
4yacTull TpyHTa) U jAecopOuuio (oOpaTtHelii mpouecc). CopOuus — 3TO XUMHUYECKH
aKTUBHBIM TPOIECC, KOTOPBIA CHUCTEMATHUECKU 3amMemisieT 3((EKTUBHYIO CKOPOCTb
IBWOKCHMSI  3arpSA3HUTENsT OTHOCHUTEIBHO UWCTOM Bonabl. /[l amexkBaTHOTO
MOJEIIUPOBAaHUSL COpPOLMM HEOOXOJMM YyuyeT cpa3y Tpex (akTopoB: (PU3HKO-
XUMHUYECKUX CBOWCTB CamMoOro BEIECTBA, TUIA TPYHTa (HAapUMEp, COJAEp)KaHUE
TJIMHUCTBIX MUHEPAJIOB WM OPraHUYECKOTO BEIECTBA) U XMMHUECKOIO COCTaBa BOJbI
(B wactHocTH, ee pH M MOHHOHN cuibl). B MozenupoBaHMM HCHONB3YIOTCS TaKHE
KJIACCUUECKHE OINMCaHUs Kak JIMHeHHasi u3oTepMa, u3orepma DpeiiHgamxa u
nzorepma JIhurmiopa. [lonnmanue copOIM UMEET pelarolee 3HaueHue, OCKOIbKY
MMEHHO OHa OIpeNEesieT, HACKOJIbKO JIOJr0 BOJOHOCHBI TOPU30HT OCTAHETCS
3arpsiI3HEHHBIM.

Bce atn Tpu MexaHusma OO0BEIUHSAIOTCA B €auHOE, (PyHIaMEHTAJIbHOEC ypaBHeHHeE
KOHBEKTUBHO-TUCIIEPCUOHHOTO nepeHoca (K1), KOTOPOE SIBJISIETCSA
MaTeMaTUYECKUM CTEP KHEM JJIsl OOJIBIIMHCTBA THAPOTEOJIOTMYECKUX MOJIETIEH.

Metononornyeckuit Uucrpymenrapuii MoaeiupoBaHus

Jns HaxoxaeHus peweHu cioxkHoro ypaHeHus K/III u nmporroszupoBanus
MOBEACHUS 3arpsi3HUTENIEN TUIPOTEOJIOTH HCMOJIB3YIOT HECKOJBKO  KIIFOYEBBIX
MAaTEMATUYECKUX TOAXOJ0B. DTU METOJAbl TPAJUIMOHHO ACISAT HA AHAIUTUYECKHUE,
YUCJICHHBIE U CTOXAaCTUYECKUE MOJEIH, KAXKIbIM U3 KOTOPBIX MMEET CBOU CHUJIbHBIE
CTOPOHBI U METOJIOJIOTUYECKUE OTPAaHUYCHHUS.

Ananuntnueckue Monenu

AHAJIUTUYECKUE PEIICHUS MPEJCTABIAIOT COOOM CTporue MaremMaTudeckue GopmyJibl,
JAOIIME TOYHBIM OTBET, HO UX MOXHO IOJYYHUTH TOJIBKO JUISI CHIIBHO YITPOLIEHHBIX,
MOYTH HJICAUTM3UPOBAHHBIX YCIOBUW. DTO, HAIPUMEpP, OJHOMEPHBIN MEPEeHoc, Cpeaa,
a0COJIFOTHO OJHOpPOJHAs 1O CBOMM CBOMCTBAaM, IIOCTOSIHHAs CKOPOCTh ITOTOKA H
TOYCYHBIA HCTOYHUK 3arpsi3HCHUs, BO3HUKAIOIIMM OJHOMOMEHTHO. [JIaBHBIE
MPEUMYIIECTBA 3TUX MOJIEIIEM — CKOPOCTh BBIYHUCIEHUA W TIOJIHOE OTCYTCTBUE
BBIYMCIIUTEIBLHOM ITOTPEITHOCTH, YTO TTO3BOJIIET OBICTPO OIICHUTH, HACKOIBKO CHCTEMA
YyBCTBUTEIbHA K M3MEHEHHIO MapaMeTpoB. OHU OTIWYHO MOAXOMST IJIsi OBICTPOTO,

npeaABapuTCIIbHOI'O CKPUHHUHI'A 1 OLICHKHW PUCKOB.
-8-



OnHAKO aHAIUTUYECKUE MOJEIU HE CIIOCOOHBI YYECTh CIIOXKHYIO, PpEajbHYIO
r€OMETPHUIO BOJOHOCHOI'O T'OPU30HTA, €r0 BBIPAKEHHYIO NPUPOAHYIO I€TEPOre€HHOCTD
(M3MEHYMBOCTH (PUIIBTPAILIMOHHBIX CBOWCTB) U HEIMHEWHbIE IPAaHUYHbIC YCIOBHUS, UTO B
peanbHBIX MHXECHEPHBIX IPOEKTAaX OrPAHNYNBACT UX IPUMEHEHHUE.

Yucnenusie Moaenn

YucaenHnele Mojeiau, ocHoBaHHble Ha Metone Koneunwix PaszHocteln miam Metoge
Koneunsix DnemenToB, pemator ypaBHenue KT myrem nuckperu3anmm — TO €CTh
pa3z0ueHns ucciieyeMon 00JIaCTH Ha MHOYKECTBO MEJIKUX SYEEK WJIU AJIEMEHTOB. DTOT
MOJIXOJT TO3BOJIAET MPe0Opa3oBaTh CIoKHbIE MU PepeHInaibHble YpaBHEHUS B HA00P
0osee mpocThIx anredpanyeckux. CeroHs 3T MOJIETH CYUTAIOTCS HanboJIee MOIIIHBIM
U PACIPOCTPAHEHHBIM HWHCTPYMEHTOM B rujporeosiornd. OHU CHOCOOHBI TOYHO
YUHUTBIBATH CIIOKHYIO T€OMETPUIO, HAJTMUKME TUIPOre0IOTMYECKUX 0aphePOB, BICOKYIO
CTEIEHb IT'€TEPOr€HHOCTU U AK€ MOJAEIUPOBATH HEIIMHEWHBIE XUMUUECKUE PEAKLIUU U
npoiiecchl pacnana. [Iporpammusie komriekesl, Takue kak MODFLOW (m1s motoka)
u MT3DMS wmu RT3D (st mepeHoca), BHICTYNalOT B KauecTBe OOIIEMPU3HAHHOTO
MIPOMBIIIUIEHHOTO CTaHJapTa. [ TaBHbIE CII0KHOCTH B pabOTE C YMCICHHBIMU MOJICTISIMU
3aKJIIOYAIOTCA B TOM, YTO OHM TPEOYIOT OOIIMPHOrOo 00beMa BBICOKOKAUECTBEHHBIX
MCXOJIHBIX JIaHHBIX, HMX TSDKEJIO KanuOpoBaTh (HACTpauMBaTh MapameTphbl TOJ
(akTHUECKUE MOJIEBbIE JaHHBIE), © OHU MOTYT CTpaAaTh OT YUCICHHOW JTUCIIEPCUU —
BBIYMCIIUTEIBLHOTO apTedaKTa, KOTOPbIA UCKYCCTBEHHO Pa3MbIBAET (PPOHT 3arps3HEHUS
13-3a OIIMOOK B paCUETHOM CETKe.

Croxactuueckne Moaenn

OTu MOJeNnu MpU3BaHbl O0OPOTHCA C MPOOJIEMON HEOINPEACICHHOCTH M CIy4alHOTO
XapakTepa pachpelesieHusl THAPOreoJIOTHYECKUX MapamMeTpoB B TMPOCTPAHCTRE,
HarpuMmep, ¢ TeM, 4YTO KOI(PPUUUEHT (PuiabTpauuu He SBIsAETCA (DUKCUPOBAHHOU
BennunHOU. (CTOXacTUUeCKue MOJACIM PacCMATPUBAIOT ATU TapaMeTpbl HE Kak
MOCTOSIHHBIC, A KakK Cly4alHble TIOJIs, TOJUYUHSIONIMECS  OMNpPEACICHHBIM
CTaTUCTUYECKUM 3akoHaM. Takue Metoabl, kKak meron Monte-Kapno, mo3BosstoT
paccuuTath HE MPOCTO (PaKT 3arps3HEHUs], 2 BEpOSITHOCTHBIN PUCK €70 BOSHUKHOBEHUSI.
Onu oTtBeuaroT Ha Borpoc: "KakoBa BEpOSITHOCTh TOTO, YTO KOHIIEHTPALUs MTPEBBICUT
JONTYCTUMBIN YPOBEHB B 3TOM KOHKPETHOM Touke?". DTO J1es1aeT UX He3aMEHUMbBIMHU JIJIs
OOBEKTHUBHOWM OIICHKM PUCKOB U MPUHATHS PEIICHUN B TEX CIy4asx, KOTJa IMOJIEBbIE
JTAHHBIE CKYJIHBI WU 00JIaJJat0T BEICOKOM CTEMEHbIO HEOIPEAEICHHOCTH.

IIpakTnueckoe llpuMenenue u JKkog0orudecKas 3auura

Pe3ynbpTaThl  MaTEMaTUYECKOTO  MOJCIMPOBAHUS UMEIOT MPSIMYI0, BBICOKYIO
MPAKTUYECKYI0 I[IEHHOCTh M BBICTYNAIOT HEOTHEMJIEMOW 4YacThbIO BCEX MPOLEAYP
AKOJIOTHYECKOMN AKCIEPTU3bI U TPOCKTUPOBAHMUS.



[Iporno3upoBanue 30Hb1 3arpsi3nenus u Bpemenn IIpopsisa

MopenupoBanue  TO3BOJISIET HAM  HAACKHO  CIPOTHO3MPOBATH  (GopMy U
KOHIICHTPAIMOHHOE SIIPO 3arpsi3HCHUS] — TaK Ha3bIBACMBIA TUTIOM WM (Daken — Ha
mo00i1 3aaHHbIi iepuo, Oyas To 5, 10 nnm qaxe 50 set. 3Ta cnocoOHOCTH TO3BOISIET
3apaHee ONpeJleuTh, KaKhe B0J103a00pbl, HACEJICHHbIE TYHKTHI WJIM YyBCTBUTEIbHBIC
IPUPOAHBIE IKOCUCTEMBI OKaXyTCs MOJ yrpo3oil. Kpome Toro, KpuTuuecku BasKHOU
uHpopmaleil sBIAETCS TOYHBIM pacueT BPEMEHH IMPOphIBA 3arps3HUTENS 10
OJ>KaiIed MUTheBOM CKBaXKMHBI. BiacTu mony4aioT B CBO€ pacnopsbKEeHUE IIEHHOE
BpeMsi JIJIsl pa3pabO0TKU M peain3alliyd MPEBEHTUBHBIX WM BOCCTAHOBUTEIBHBIX MEp,
KOTOpBIE HY>KHO YCIIETh PUMEHUTH JI0 TOTO, KaK IPOU30UIET KatacTpoda.

O6ocHoBanue 3anUTHBIX U BoccTaHOBUTENBHBIX MeponpusITHii

MopenvupoBaHue CITy>KUT OCHOBHBIM HayYHBIM OOOCHOBAHHMEM JIsl YCTAHOBJICHHS 30H
canutapHoii oxpanbl (3CO) BOKpyr CTpaTeTM4eCKHM BaXKHbIX HCTOYHHMKOB
BoiocHa0eHusA. C MOMOLIBI0 MOJIENIEH MOYKHO TOYHO PACCUUTATh I'PAHUIIbI IIEPBOTO,
BTOpOTO U TpeThero mnosico 3CO, rapaHTupys, 4To Jr00as MOTEHIMANIbHAS Yrpo3a
Oyner mepexBaueHa A0 JOCTHKEHUA CKBaxuHbl. Korga ydacTok yxe 3arpsi3HEH,
YUCJICHHBIE MOJIENTM HEOOXOIMMBI JIJIsl ONITUMH3ALIMHU CIOXKHBIX CUCTEM OYMCTKH, TAKUX
kak "pump-and-treat" (oTkauyka W OYHKCTKA). MoJenupoBaHHEe IIOMOTaeT HaWTH
ONTHUMAJIBHOE pACIIOJIOKEHUE U HEOOXOJUMYI0 MPOU3BOAMUTEIBHOCTh OTKAYHBIX
CKBa)XHMH, YTOObI MAKCUMAJILHO OBICTPO U 3(PPEKTUBHO MEPEXBATUTH OCHOBHYIO MaccCy
3arpsiI3HUTENIS, TEM CaMbIM CHIDKAsl OOIIHE 3aTPaThl HA PEKYJIbTUBALIUIO.

Onenka Dxonornueckux Puckos u Perynmmnposanue

MopaenupoBanue JaeT BO3MOXKHOCTb MPOBOJUTH JACTAIbHBIM CIEHAPHBIM aHAJIMU3.
MOXHO OLIEHUTh, HapUMEP, KaK MOBIUSAET MaJICHUE YPOBHS TPYHTOBBIX BOJ (M3-3a
3aCyXM) Ha HallpaBJICHHE TOTOKA 3arpsi3HCHUS WM KaKOBBI OYIyT TMOCIEIACTBUS
KPpYIHOM aBapuM Ha TMPOMBINIJIECHHOM o0O0BbekTe. TakoW aHaau3  IO3BOJISIET
PETYJIUPYIOIIUM OpraHaM OOBEKTHBHO, KOJMYECTBEHHO OIICHUTH JKOJIOTHUECKHN U
SKOHOMHYECKU pucK. Ha OCHOBaHMM 3THUX JAHHBIX YCTAaHABIMBAIOTCS HAYYHO
000OCHOBaHHBIE, a HE MPOU3BOJIbHBIE, HOPMATHUBBI COpoOca HJisi MPOMBIIIICHHBIX
MPEANPUITUN. Tounoe MO/JIEJIMPOBAHUE, TaKUM o0Opazom, [IEPEBOJUT
MIPUPOJIOOXPAHHOE PETYJIUPOBAHUE M3 00JACTH CYOBEKTHUBHBIX CYXXISHUM B 00JIaCTh
JI0KA3aTeNbHBIX, U3MEPSIEMbIX HAyYHBIX JAHHBIX, TOBBIMIAs €10 3(HPEKTUBHOCTS.

3akiIroueHue

MaremaTnyeckoe MOJEIMPOBAHUE PACIIPOCTPAHEHHUs 3arpsi3HUTENIEM B TI'PYHTOBBIX
BOJIaX CETrOJHs SBJISAETCA KIKOYEBBIM, BBICOKOTEXHOJIOTMYHBIM W HE3aMEHMMBIM
AJIEMEHTOM COBPEMEHHOW TMIAPOTEOJOTHHA U CHUCTEMBI SKOJOTHYECKOM 3amuThl. OHO
MPEAOCTABIISAECT HAJEKHBIM, MPOTHOCTUYECKUM (PYHIAMEHT [JIsi TPUHATUS BCeX
CTPAaTErMYECKUX PEIICHUM, NO3BOJISAs HaM NPEBPATUTh CIOXKHBIE W HEBHUJIUMbIC
MIPUPOJIHBIE ABJIEHUS B YIIPABISIEMBIE U NIPEACKA3yEMbIE TAPAMETPBI.
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Byaymee 5Toro Hay4HOro HallpaBJIEHHs CBS3aHO C HEU30EKHBIM YIIIyOJIEHUEM
HHTErpanuu reouH¢popManMOHHBIX CHCTEM (I'uc0), JAJIbHENUIINM
COBEpIICHCTBOBAHUEM YHCIEHHBIX QJITOPUTMOB I OOpbOBI C YUCIEHHBIMH
MOTPEIIHOCTSIMH M PACIIUPEHUEM MPUMEHEHHUS] CTOXACTHUECKUX METOMOB ISl pabOThI
C HEOIIPEIECICHHOCTBIO I'€0JIOTMYECKON cpefpl. B KOHEUHOM CcYeTe, CBOEBPEMEHHOE U
TOYHOE MOJICIIUPOBAHUE SBIISETCS PEIIAIONINM (AaKTOPOM, KOTOPBI oOecreurnBaeT
JOJITOCPOYHYIO COXPAHHOCTH, 3ALIUTy M YCTOMYMBOE WCIIOJIb30BAaHUE IOJ3EMHBIX
BOJIHBIX PECYPCOB IS OJIaronory4ust 001ecTBa.
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HNPUMEHEHUE CIIYTHUKOBBIX JAHHBIX IJII MOHUTOPUHT A
JIECHBIX TIOKAPOB: AHAJIN3 METOJ10B IUCTAHIIMOHHOI'O
30HANPOBAHUSA U CUCTEM PAHHEI'O OBHAPY XEHUSA

Ko3noB Ceprei IlerpoBu4

HoueHt kadeapsl reoge3un u kaprorpaduu, benopycckuit rocy1apcTBeHHbIN
YHUBEPCUTET

r. Munck, Pecniyonnka benapych

CvmupHoBa Mapusi IBaHOBHA

CryneHT kadenpsl reoae3nu u kaprorpaduu, benopycckuil rocyjapcTBEHHBIH
YHUBEPCUTET

r. Munck, Pecniyonnka benapych

AHHOTALIUA

JlaHHasi cTaThsl MOCBSIIEHA aHAJIU3Y BO3MOYKHOCTEW TEXHOJOTHH AUCTAHLIHMOHHOIO
3ouaupoBanusa 3emun (/[33) kak KIHOYEBOr0 HMHCTPYMEHTa B COBPEMEHHOM
KOMILJIEKCE Mep 1o OoprOe ¢ JecHbIMH mo:kapamMu. B pabore 000CHOBBIBaeTcs
bu3nYecKnii TPUHLUI PETUCTPALMUA TEIUIOBBIX M CIEKTPAIbHBIX aHOMAJIUH,
CONYTCTBYIOIIMX  HPOLECCY TOPEHUs, C AaKUEHTOM Ha  HCHOJb30BaHUE
cpeaneBostHoBoro (MWIR) wu  paunHoBosHoBoro (LWIR) wundpakpacHsix
Auana3oHoB. Mbl MoApoOHO paccMaTpUBaEM poJib HU3KOOPOUTAIBHBIX CUCTEM, TaKUX
kak MODIS u VIIRS, B o6ecnieuenny cBepXpaHHero 00HApPYyKeHHsl 04aroB, a TAKKE
pPUMEHEHHE JaHHBIX BBICOKOTO MPOCTPAHCTBEHHOTO paspemieHus (Sentinel, Landsat)
JUISl TOYHOTO KApTOrpagupoBaHus MOCTIOKAPHOro ymepoda. B neHTpe BHUMaHUS
HaxXOJIUTCS WHTETpaIisi Pa3HOPOIHBIX CIYTHUKOBBIX JIaHHBIX B OIEPATUBHbBIC
reonH(OpMallMOHHBIE  CHCTEMBI, YTO IMO3BOJISIET ONTUMHU3MPOBATh  PECYPCHI
JIECOMIOXKAPHBIX ~ CIYXO, yIydIIUTh KAaueCTBO TMPOTHO3HPOBAHUS  TPACKTOPHUH
pacmpoCTpaHEHUs] OTHS M CYIIECTBEHHO MHUHHMH3HMPOBATh OSKOJOTHYECKHE U
HYKOHOMUYECKHUE TIOTEPH, CBA3AHHBIE C IECHBIMU TIOKapPaMH.

KiroueBbie cjioBa: AMCTaHIIMOHHOE 30HAMPOBAHUE, JIECHBIE MOXKApbl, TEIJIOBBIC
anomaymmn, MWIR, mnoctnoxapuoe kaptorpadupoanue, NDVI, MODIS, VIIRS,
reonH(pOpPMaIMOHHBIE CUCTEMBI, TPOTHO3UPOBAHKUE PHUCKOB.

®enomen Jlecubix IoxkapoB u Heodoxogqumocts JIucranunonnoro Konrpouist

[IpoGyiema JieCHBIX MOXKApOB JABHO BBIILIA 32 PAMKU JIOKAJbHBIX OCJCTBUM, CTaB
CEPBHE3HBIM IJ100aJIbHBIM BbI30BOM B KOHTEKCTE KIIMMATUYECKUX U3MEHEHHUIA.
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E>xeronHple MoTepH, BBIPAKEHHbIE B YHMUTOKEHUU YHUKAJIbHBIX OHOI€OIEHO30B,
KOJIOCCAJIbHBIX BBIOPOCAX YIJIEKUCIIOTO Ta3a M MPsIMOM 3KOHOMHUYECKOM yiepoe,
TpeOyIOT paANKalIbHOTO MEPEecMOTpa METOJ0B KOHTpoJs M TymieHus. Kmaccuueckue
IIOAXOJbI, OCHOBAaHHBIE HA HA3¢MHOM [ATPYJIUMPOBAHUM M  JMU30JNYECKHUX
aBUAIIMOHHBIX 00JIeTaX, OKa3bIBAIOTCSI OECCUIIbHBI MEPEJT JIULIOM OTPOMHBIX, 3a4acTYIO
TPYAHOJIOCTYIIHBIX TEPPUTOPHUM U BBICOKOW CKOPOCTH pacrpocTpaHeHus orus. Mimenno
II0ATOMY 3a MOCJIETHUE BA JECATUICTHS KOCMUYECKUI MOHUTOPHMHI IIPEBPATUIICS U3
BCIIOMOTATEJIBHOTO  CPEACTBA B (PDYHAAMEHTAJBHBIA  JJIEMEHT  CHCTEMBI
IPOTUBONOXKAPHON 3amuThl. CHOYTHUKH HpeNIaraioT peryjspHoe, OObEKTHBHOE U
HE3aBUCUMOE OT TIpaHull U penabeda HaOmoAeHHe, olecneunBas TOT YpPOBEHb
ONEPATHBHOCTH M MOJHOTHI JAHHBIX, KOTOPBIH HEOOXOAUM A 3(PPEKTUBHOTO
YIOPABICHHUsSI pPeCypcaMHd M IPUHATUSA OKCTPEHHBIX pemieHuil. Lleap maHHOTO
UCCIIEIOBAHNUST — INIPOAHAJIM3HPOBATh CYIIECTBYIOIIMA apCeHald CIyTHUKOBBIX
TEXHOJOTMI W OIIEHUTh MX BKJIaJ B MOBBILEHUE A(P(EKTUBHOCTH BCEro ILMKIA
MTOKAPOTYLIEHHUS: OT IPEBEHTUBHOTO IIPOTHO3A JI0 OLIEHKH MOCJICICTBUM.

Cunexkrpajabnbie Unaukaropsl 'openns u TennoBbie CUrHaTypbI

Hayynasi ocHOBa MOHUTOpPHMHIA MOXapoB M3 KOCMOCAa CTPOUTCA Ha CIHOCOOHOCTH
CIyTHHKOBBIX CEHCOPOB yJIaBJIMBaTh JHEPreTHYeCKHe aHOMAJIMH, KOTOpPbIE
HEen30€KHO BO3HMKAIOT B Ipoliecce ropeHusi. PU3n4Yecku 3TO SBJICHHE HauboJjee IpKo
MPOSIBIISIETCS B MH(PAKPACHOM JIMANA30HE 3JIEKTPOMArHUTHOTO CIIEKTPA.

AKTHUBHO TOpSLIIMI MaTepral — Oy/Jlb TO OTKPBITOE IIaMs WM 30HA TIEHUS — UMEET
TeMIIepaTypy, 3HAYUTEIHHO MPEBBIIAOIIYIO TEMIIEPATYPY OKpPYKArOIIEH cpeibl (4acTo
Bbiie 600 K). DTOT HarpeB NPUBOAUT K PE3KOMY CMEIICHUIO MHKAa W3JIy4YEHUS B
KOPOTKOBOJIHOBYIO CTOPOHY, YTO JIE€NIa€T KPUTHUYECKU BAKHBIMU J[Ba WH(MPAKPACHBIX
kaHana. [lepBblii — cpeaHeBOJIHOBBIE HHppakpacHblii auanazon (MWIR) B
o0nactu 3—5 MKM. IMEHHO B 3TOM «OKHE MPO3pauHOCTH» aTMOC(hEpbl pErUCTPUPYETCS
MakCUMajbHasi KOHTPACTHOCTh MEXKIy od4aroM TropeHuss u ¢GoHoMm. JlaTumku,
pabotatormme B MWIR, Takue xak Ha MODIS u VIIRS, cnocobnsr o0HapyxuBaTh
noxap Jla’ke B ero HauaJibHOM (pa3e, korja miomiaas Bo3ropanus enié maia. Bropoit —
AJIUHHOBOJTHOBBII mHpakpacHbiii auana3zon (LWIR) B oomactu 812 mxm. OH
UCIIONIB3YETCSl Uil PETUCTPALMM M3IyYE€HHUs OT MEHEe HarpeTbiX Ten (TJICHOIIMX
YYaCTKOB, [JbIMOBBIX MHIJIEH(OB, HArpeToro TrpyHTa), YTO HEOOXOAUMO JJId
MOATBEPKAEHUS CUTHAJIA U OLICHKU OOIIeH TENI0BOM aKTUBHOCTH Ha KPYITHOM IOXKape.
PazpaboTanHbie alropuTMbl, HCHOJB3YsS COOTHOIICHUE SIPKOCTHBIX TEMIEpaTyp B
MWIR u LWIR, cnoco6ubl 3h(}exkTuBHO OTCeuBaTh JIOKHBIE CpabaThIBaHUA,
BBI3BaHHBIC HArPETHIM TPYHTOM HJIM COJTHEUHBIMU OJIMKAMHU.

JIns1 OLIEHKY MOCJAeACTBMHM M0KAPA UCMOJIB3YIOTCS KaHAJIbl, CBA3aHHBIE C BET€TALIUECH.
310poBasi PACTUTENIbHOCTh OOJAACT YHUKAIbHBIM CIEKTPAIBHBIM «IIOYEPKOM» —
CWJIBHBIM OTpakeHHEeM B OJmkHeM umHppakpacHom (NIR) nguamazoHe u akTHBHBIM
noryomenuem B kKpacHoM (Red). CropeBmiue jxe TEppPUTOPUHU, WM IPOTAPHI,
XapaKTEPU3YyHTCs NIOJIHOM MHBEPCUEU 3TOU 3aBUCUMOCTH.
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AHamu3 TakMX HM3MCHEHUH TMO3BOJIsIET paccuuThiBaTth HopMau3oBaHHbBIN
pa3HocTHBI BereranmmoHublii uHaekce (NDVI) wim ero momudukanum, 9to jmaer
TOYHBIC TPOCTPAHCTBEHHBIC KOHTYPHI W KapTUHY CTEeNMeHH BBITOPAHHUS I10CIC
MIPOXOKICHHSI OTHSIL.

Ananus OneparuBHoro Uucrpymentapus (MODIS, VIIRS, Sentinel)

O} dpeKkTUBHOCTh KOCMUYECKOTO MOHHMTOPUHTA HAMpsIMyI0 3aBUCHUT OT BBIOOpa U
IPaMOTHOM MHTETPalliU JIaHHBIX C PA3WYHBIX CIYyTHUKOBBIX Iuiatdopm. B atoit
00JJaCTH YETKO MPOCIEKUBACTCA (DPYHKIIMOHAIIBHOE pAa3ACIICHHE CUCTEM II0 HX
IIPOCTPAHCTBEHHO-BPEMEHHOMY Pa3peLICHUIO.

Cucremsr MODIS (na ciytaukax Terrau Aqua) u VIIRS (ma Suomi NPP) sBistroTcst
OCHOBOW ONEpPaAaTHBHOI0 MOHMTOPHMHTAa W paHHEro oOOHapyxkeHws. X kirodeBoe
IPEUMYIIECTBO — BBICOKOE BpeMeHHOe pa3pemieHue. biaromgaps mmpokoi moioce
3axBara, OHM 00ECIEUMBAIOT TJI00ATBHBIM 0030p /10 YETHIpEX pa3 B CYTKH. XOTS HX
MpOCTpaHCTBEHHOE pazpenienue (0T 375 M 10 1 KM) HEBEIMKO, OHO JOCTATOYHO JIJIst
OoOHapy>KEeHHsI 0YaroB ILIOMIALI0 OT HECKOJBKUX TeKTapoB. IMEHHO ATH NaHHBIEC B
MIEPBYIO 0YEPE/Ib MOCTYMAOT B CUTYAIIMOHHBIC IIEHTPHI /7151 TPEBOKHOT0 OTIOBEIIEHMS.

Jlist 3a7a4, TpeOyIOMUX BBHICOKOU JeTaNn3allid, TPUMEHSIIOTCS CHCTEMBI C BBICOKHM
NMPOCTPAHCTBEHHbIM pa3pellleHueM U, COOTBETCTBEHHO, 0ojiee HHU3KOM YacTOTOU
cbeMku. K HUM oTHOCsTCS eBponeiickue ciiyTHuku Sentinel-2 (10-20 M paspemienue,
NEPUOUYHOCTD S5 THEel ) u amepukanckue Landsat (30 m paspelieHue, IepuoIMaHOCTh
10 16 qHeit). Tu JaHHbIC He MOAXOIAT /1JIs1 OIIePATUBHOT0 00HAPY KEHHS, TOCKOJIbKY
MOXKap MOKET Pa3BUTHCS M YTaCHYTh JI0 CICAYIOIIETO MPOJieTa, HO OHU He3aMeHHMbI
NJIS1 1eTAJILHOT0 MOCTHOXKAPHOT0 KapTorpadupoBanus. CpaBHEHUE CHUMKOB JI0 U
MOCJIe KaTacTpo(dbl, BHIMOJHEHHBIX Ha TaKMX CHUCTEMaXx, MO3BOJISET ¢ TOYHOCTHIO JIO
MeTpa OMpEeAeTUTh TPAHUIBI TPOWIEHHONW OTHEM IUIOMAAW ©  TPOBECTH
WHBEHTAPU3AIMIO TOBPSKICHUM, YTO SBISACTCS CTAaHIAPTOM IS O(HITMaIBHON
OTYETHOCTH.

CoOBpEMEHHBIE CUCTEMBI JIECHOTO XO35MCTBA CTPOSTCS HAa KOMILJIEKCHOM 00padoTke
ITUX pa3sHOPOJHBIX AaHHbIX. CurHan 06 anomammu oTr MODIS u VIIRS 3amyckaer
OKCTPEHHYIO MPOLEAYPY NOATBEPKACHUS U, INpH HEOOXOJUMOCTH, 3alpoc Ha
BHCIUTAHOBYIO CBEMKY C BBICOKOJICTAJIbHBIX aIlllapaToB JJIs IOJYyYCHHUS TOYHOM
KapTHHBI T HA36MHBIX OpUTa.

Crparerum llpunsitusa Pemiennii Ha Ocnose /(33

BHenpeHue cryTHUKOBOIO MOHUTOPHUHIA MPUBEJIO K CMEHE MapaJurMbl B YIIPABICHUU
JECHBIMM pEeCcypcamH, Iepedass OT pEaKTHBHOIO TYUIEHUS K HNPOAKTHBHOMY
NPOTrHO3UPOBAHUIO 1 000CHOBAHHOMY IVIAHMPOBAHUIO.

PanHee omnoBelmeHHe W JUHAMHYECKOE CJIeKeHHeE: Haubonee O4YCBUIHOC
MPAKTUYCCKOC ITPUMCHCHUC — 3TO COKPAICHUE BPEMECHH pEarupoBaHus.
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OOHapyskeHue ovara B IEPBBIE Yachl C IOMOIIBIO TEIUIOBBIX CEHCOPOB IO3BOJISIET
JIECOMOXKapHBIM ~ CIy>K0aM BBIMUTPATh JPAarolleHHOE BpeMs, HANpaBUB CHJIbI Ha
JIOKaJIU3alri0 BO3rOpaHus 0 TOTO, KAK OHO MPEBpAaTUTCA B KpynHbI noxap. Kpome
toro, oneparuBHble I'MC-KkapThl, reHEpUpyeMble HA OCHOBE CIIyTHUKOBBIX JAHHBIX,
MO3BOJISIIOT B PEAIbBHOM BPEMEHU OTCIEKHUBATh TPACKTOPHI0 ABM:KeHHSI (pOHTa
OTH$I, IPOTHO3UPYS €ro PacCpOCTPAaHEHUE C YUETOM HaIlpaBJIEHUS BETPa U BIAXKHOCTH,
YTO SIBJSICTCSI OCHOBOM 11 6e30macHoi 1 3¢ (HeKTUBHON padOTHI MOXKAPHBIX KOMaH/I.

NuBenTapu3anus u JecoBocctaHoBjJaenne: [locne TymeHus noxapa CIyTHHUKOBBIC
JAHHBIE CIY>KaT OCHOBHBIM HHCTPYMEHTOM JUIsi O0BEKTHBHOH OIEHKH Yluepoa.
Tounoe kaprorpadupoBaHue MpoOrapoB M pacuyeT HHACKCOB BBITOPAHUS TMO3BOJISIOT
ONpENEINTh, KAaKHE YYAaCTKH HYXIAIOTCd B HEMEIJICHHOM JIECOBOCCTAHOBIIEHUH, a
Kakhe€ MOTYT BOCCTAHOBUTBHCSI E€CTECTBEHHBIM IIyTEM. OJTO HANpsIMyl0 BJIUSET Ha
OIO/DKETHI, BBIICIACMBIC HA PEKYJbTUBAIIMIO, W Ha KOPPEKTHUPOBKY ILIAHOB
JIECOYCTPOMCTBA.

IIporHo3dupoBaHue PpHCKOB U 30HUpOBaHWe: HaKoIJIeHHbIE MHOTOJIETHUE
CIlyTHUKOBBIE APXUBBI O YacTOTE€, WHTEHCUBHOCTU W NPUYMHAX BO3HUKHOBEHUS
II0’KAPOB UCIIOJIB3YIOTCS JJI ITOCTPOEHUS KapT IMOKAPHOI0 PHCKA. YTPaBIAIOLINE
CTPYKTYPBl HMCHOJIB3YIOT OTH KapTbl Uil TEPPUTOPHATIBHOIO 30HMPOBAHUS,
ONTHUMM3AaLMUA  pa3MEIICHHs]  IPOTUBOIOXKAPHBIX  TMOCTOB,  IJITAHUPOBAHUS
NPOPUIAKTUYECKUX  MEpPONPHUIATHN  (CO3JaHUME  MHUHEPATM30BAHHBIX  IOJIOC,
KOHTPOJIMPYEMbIE BBLKUTaHUA) U IPUHSTHS PEIIEHUI O BBEIEHUU UM OTMEHE peKuMa
ype3BblUaiiHONW cuTyauuu. Takum oOpasom, JI33 craHoBUTCS ©Ga3ucoM AJisi
CTPaTeru4ecKoro MJIAHNPOBAHMA B MacIITa0ax LENbIX PETUOHOB.

3akiroueHue

Kocmuueckre TeXHOIOTUH U AUCTAHIIMOHHOE 30HAMPOBAHUE 3€MJIIN CETOIHS SIBISFOTCS
HEOOX0AMMBIM ycjaoBHeM i1 3(P(EKTUBHOM, HAyYHO OOOCHOBAHHOW CHUCTEMBI
MPOTUBOMOKAPHOM 3alUTHl JieCOB. MHTerpamusi BBICOKOYACTOTHBIX JIAHHBIX IS
PaHHEro ONMoBelleHHUs C BBHICOKOJICTAIbHBIMU JIAaHHBIMU /i1 KapTorpadgupoBaHus
yiep6a co3jana MOIIHBIA aHATUTUYECKUM MHCTPYMEHT. DTOT MOIAXO/]] MO3BOJISIET HE
TOJIbKO MUHUMH3UPOBATH MPSMbIE MOTEPH OT OTHS, HO U 00ECNeYUTh OOBEKTUBHYIO
OCHOBY /ISl 1OJITOCPOYHOT0 YIIPABJICHUSA JIECHBIMH 3KOCUCTEMAMM, UTO KPUTUUECKHU
Ba)KHO B YCJIOBHSIX MEHSIIOIIETOCs KiimMarta. JlanpHelee nopbieHue 3QpGheKTMBHOCTH
CBSI3aHO C MEPEXO0/IOM K TMIEePCNEeKTPAJbHBIM CEHCOPAM U BHEJPEHUEM HEMPOHHBIX
ceTeil, KOTOpPhIE CMOTYT TIPEACKa3biBaTh HE TOJBKO (DaKT, HO U BEPOSITHYIO
TPAEKTOPHUIO PA3BUTHSI TI05KAPA C BICOKOW CTENIEHBIO TOUHOCTH.

Jluteparypa

1. bapraneB C. A., EpmakoB JI. A., Jlynsu E. A. u np. Kommiekcusiii ananus
nanaplx MODIS s MOHWTOpHMHra JWHAMHKHA PACTUTEIBRHOIO ITIOKpOBa M
no>kapoB Ha Tepputopuu Poccuu. // CoBpemMeHHbIE TPOOIEMBbI TUCTAHITMOHHOTO
3oHaupoBaHus 3emin u3 kocmoca. — 2017, — T. 14. Ne 4, — C. 136-151.
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-16 -



HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE
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AHAJIN3 CEUCMHUYECKOU AKTUBHOCTH B PETHMOHAX C BBICOKOM
TEKTOHUYECKOMN HANPSIKEHHOCTBHIO: THCTPYMEHTAJIBHBIN
MOHUTOPHUHI 1 IPOTHOCTUYECKOE MOJEJINPOBAHUE

HNBanos Kupuii IerpoBuy

[Ipodeccop, nokTop reonoro-MmuHepagorndeckux Hayk Kadenpa reodpusuku u
CeMCMOJIOTUH, MOCKOBCKUI IOCYIAPCTBEHHBIN YHUBEPCUTET UMEHU

M.B. JlomoHocoBa

r. Mocksa, Poccuiickas @enepanus

Cugopenko Asiekceit Bukroposuu
Crapmmii HayuHblil coTpyanuk Kadenpa reodusuku u ceiicmonorun, MoCKOBCKUI
rOCyJlapCTBEHHbIN YHUBEpcUTET UMeHU M.B. JlomoHOCOBa

r. Mocksa, Poccuiickas @enepanus
AHHOTAIIUA

Hacrosimass craTesi mOCBAIIEHA KPUTHYECKOMY aHAIU3y COBPEMEHHBIX MOJXOJOB K
U3YYEHUI0O W  TMPOTHO3MPOBAHUIO CEHCMHUYECKOW OMACHOCTH B  00dacTsX,
XapaKTEpU3YIOUIUXCS MOBBIIIEHHON TEKTOHMYECKOH HANPHAKEHHOCTBI) U BBICOKOI
BEPOSTHOCTHIO BO3HMKHOBEHHSI  Pa3pYILIUTENbHBIX 3eMiieTpsiceHuil. (OCHOBHOE
BHUMAHUE  YJEJIEHO  KOMIUIEKCHOMY  HCHOJIb30BAHUID  HMHCTPYMEHTAJIbHOIO
ceiliCMUYeCcKOr0 MOHMTOPHMHIAa U YHCJICHHOTO MOJEJHPOBAHUS HANPIKEHHO-
neGoOpMHUPOBAHHOIO COCTOSIHMSI 3€MHON KOpbl. MBI paccMaTpuBaeM METOJIbI
BBIJICTICHUS CECMOAKTHUBHBIX 30H, OCHOBBIBAsICh HA JAHHBIX O IPaJUEHTAX CKOPOCTEH
CEMCMHMYECKUX  BOJIH, paCHpeNeSICeHUd  MHUKPOCEUCMHUYHOCTH U aHOMAJIUSIX
reoJe3uYeCKuX CMeIIeHn, moiaydaeMbix ¢ nomoinipto cucteM GPS/TJIOHACC. B
paboTe neTanbHO OMUCHIBACTCS MpUMeHeHue Mojesieil KyJoHOBCKOro cIBUTOBOro
Hanpsikenust (Coulomb Failure Stress, ACFS) nmns oOmeHKH BepOsITHOCTU
VHAYLUUPOBAHHBIX 3E€MJIETPSACEHUNA M TIEPEHOCA CEUCMHUYECKOW HArpy3Khd MEXIy
cerMeHTamu pa3nomMoB. [Toka3aHO, YTO TOJIBKO MHTETpalys BHICOKOTOYHBIX IMOJEBBIX
U3MEPEHUN C PEaTUCTUYHBIMUA TF€OAMHAMUYECKUMU MOJIENISIMU MO3BOJISIET MOBBICUTH
HAJISKHOCTh JIOJTOCPOYHOTO MPOTHO3UPOBAHUS U OOOCHOBATH MEPOIPHUSATHS TI0
CHIKEHHIO CEHCMUYECKOIO PUCKa.

KiawueBble ciaoBa: ceiicMuueckas aKTUBHOCTh, TEKTOHHUYECKas HAMpPsHKEHHOCTD,
MIPOTHO3UPOBAHUE  3E€MIIETPSCEHUMU, CEUCMUYECKA  MOHHUTOPHHT, ACFS-
MOJeIUpOBaHue, ouar 3emiuerpsacenus, GPS-reonesus, celicMUUeCKuil pUckK.
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Beenenne: Kpuruueckas Ilpodaema Ceiicmuueckoii OnacHocTu

CeiicMuaeckasi OITaCHOCTh OCTAETCS OJTHOM M3 HanboJee pa3pyIIUTEIbHBIX 1 HAaUMEHee
MPEJICKa3yeMbIX MTPUPOAHBIX YIPO3 IS YEIOBEYECTBA. PErHOHbBI, pacloNoKEHHbBIE Ha
rpaHuIiax JUTOCHEPHBIX IUIUT WM BHYTPUIUIMTHBIX 30H C BHICOKOW TEKTOHHYECKOi
HanpsiKeHHOCThIO (Takux kak KaBkas, Kamuartka, Anbnuiicko-I' mmanaiickuii mosic,
WM OT/IeNIbHBIC 30HBI BocTouHo-EBponeiickoi miargopmbl), TPEOYIOT MTOCTOSSHHOTO U
yriyOJICHHOTO HaydyHOro BHUMaHus. Hakoruienuwe ympyrux aedopmainuii B 3eMHOM
KOp€E, BBI3BAHHOE T'€OJIMHAMUYECKUMU MPOIecCaMu, HEU30EKHO MPUBOJIUT K pa3psaKe
B BHJIC 3€MJICTPSACEHHUH, CIIOCOOHBIX HAHECTH KaTacTpOQUUECKUN SKOHOMHYECKUM U
COIMAJIbHBIN yiepo.

[lenpto paHHOM pabOTHI SBISETCA CHCTEMATHU3alMsd W KPUTUYECKUN aHalu3
COBPEMEHHBIX HMHCTPYMEHTAJbHBIX H MATEeMATHYECKHX METOJ0B, KOTOPbIC
UCTIOJIB3YIOTCSL  JUISl  M3Y4YEHUs [HKJIa "HampspbkeHue-aedopmamus-paspois’ B
CEHCMOAKTUBHBIX 00J1acTsAX. MBI CTaBUM 3ajJja4y MPOJAEMOHCTPUPOBATh, KAK CUHEPTHS
BBICOKOYYBCTBUTEIJIBHON CETU MOHUTOPUHIA U YUCIIEHHOTO MOJEIUPOBAHUS IT03BOJISIET
MEeperTH OT MACCHUBHOM PErucTpaluu COOBITUH K aKTUBHOMY /OJITOCPOYHOMY U
CpeIHeCPOYHOMY NMPOTHO3MPOBAHUIO CEHCMUYECKUX COOBITUM U OLIEHKE PUCKOB.

Hakomienus u Pasrpysku Hanpsikenuu

Bo3nukHOBeHHE 3eMiIeTpsICEHNH 00YCIOBICHO MPEBBIIICHUEM KPUTHYCCKOTO TIpeena
MPOYHOCTU TOPHBIX MOPOJ IOJ JICMCTBUEM TEKTOHHYECKMX CHJI, YTO MPUBOJIUT K
OBICTpOMY (32 CEKYH/bI) CABUTY IO IUIOCKOCTH pasyioMa. DyH1aMeHTaIbHONH OCHOBOM
JUISL aHAJTK3a SIBISIETCS] TOHMMAHUE MEXaHU3Ma [IUKJIAa HaMPSKCHUS:

1. Hakomsienue: MenjieHHOE HAKOILJIEHUE YNPYrol SHEPIHMHU B 30HAX CIEIICHUS
pas3IoMoB (ceticmuueckue bpeuii).

2. Pa3psiaka: BeicTpblii cOpoC SHEPTUU MPU 3eMJICTPSCEHUH.

3. Ilepepacnpenesienue: V3MeHeHue mojisi HaMPsDKEHUN B OKPYIKaIOIIEM 00beMe
MOPOJIbI MOCJIE Pa3phIBa.

OCHOBHBIM KPUTEPHUEM, UCIIOIB3YEMbBIM JIJIsl OLICHKU BEPOSITHOCTH pa3pbiBa, SIBISETCS
Kpurepuii Kyiona-Mopa. Ha ero ocHoBe Obl1a pazpaboTaHa KOHIEIINS U3MeHEeHUs
Kynonosckoro cauroporo HanpsikeHusi (ACFS). DToT mapaMeTp KOJIUYECTBEHHO
OTHUCHIBAET, HACKOJIbKO M3MEHWJIACh BEPOSITHOCTh pa3pbiBa B JAHHOW TOUYKE IOCIE
IIPOU3OLLIEAIIETO 3€MJIETPSICEHUS:

ACFS=Atst+pu'Acy

rae Ats — HM3MEHEHHE CIBHIOBOIO HANPSDKEHHsSI HAa IUIOCKOCTH pasioMa, Acp, —
M3MEHEHUE HOPMAJIbHOTO HANpsKEeHUs (MEepIEeHIUKYISIPHOrO MJIOCKOCTH), a W —
s dextuBHbIl KOdhduLeHT TpeHus. [lonoxurtenbsnoe ACFS 03HauaeT noBbllIeHHE
BEPOSATHOCTH MOCJEAYIOIIETO 3€MJIETPSACEHUS, TOCKOJIbKY HANPsyKEHUE NPUOIN3UIOCH
K KpUTUYECKOMY YPOBHIO, U HA00OPOT.
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Metoaosorusa MucTpymeHTaIbHOI0 MOHUTOPHHTIA

Jns  oOecriedeHus] aJeKBaTHOM MapaMeTpHU3allMi MPOTHOCTUYECKUX  MOJeNei
HEO0OXOJAMMBbI BBICOKOTOYHBIE JAHHBIE, COOMPAEMBbIE CTAIMOHAPHBIMU U BPEMEHHBIMU
CETAMH MOHUTOPHHTIA.

1. CeiicmomeTpuueckne CeTku

OcCHOBOI1 ~ sABIIAETCS CE€Th IIMPOKONOJOCHBIX CeliCMOMETPOB, IO3BOJSIOIIAs
pPErHCTPpUPOBATh MIMPOKHUIA YaCTOTHBIN JUana3oH Kojgebdanuii. Ocoboe 3HauYeHne NMeeT
aHaJii3 MHMKPOCEHCMMYHOCTH (CIa0BIX 3eMIIETpsSICEHUNM ¢ MarHutyaoi M<3).
N3yuyeHne npOCTPaHCTBEHHO-BPEMEHHOIO  PACHpPEACIICHUS MHKPOCEHCMHUYECKUX
COOBITHH, HX KJIacTepu3alusi U OCOOEHHOCTM MEXaHHW3Ma O4YaroB IO3BOJIIOT
JIOKaJIU30BaTh Y4YaCTKH MAaKCHUMAJIBHOM  TEKTOHHYECKOW  HANPSIKEHHOCTH U
UJEHTU(ULIHUPOBATh AKTUBHBIE CETMEHTHI Pa3JIOMOB.

2. CnyrnukoBas I'eoge3us (GPS/T'JIOHACC)

Cucrembl CIIyTHUKOBOW HaBUTAIIUK MCIIOJB3YIOTCS JJISI BBICOKOTOYHOI'O H3MEpPEHMS
CKOPOCTeH TOPU3OHTAJBHBIX M BEPTHKAJBbHBIX CMENIeHUN 36MHON MOBEPXHOCTHU
(TouHoCTb 110 1-2 MM/TO/). DTH JaHHBIE KPUTUUECKU BAXKHBI JIJISI:

OLEeHKN CKOPOCTH HAKOILIeHHs AedopManuii B pailoHe pa3ioma.

KanuOpoBku reoguHaMHUyecKUX Mojenel, oOecrieunBas MpsSIMOE HU3MEpPEHUE
IPAHUYHBIX YCIOBUMU.

OOHapykeHHUs acelicMUYHOTO cKoJbkeHus (Slow-slip events), koropoe MokeT BIUATH
Ha TIepepacipeaciiCHUe HAPSKCHHSL.

3. MucranuuonHoe 3onaupoBanue 3emiu (InSAR)

Paauonokanuonnas uHTepdepoMeTpuss ¢ cuHTe3upoBaHHON ameptypoit (INSAR)
MPEIOCTaBIIACT KapThl CMEIICHNUH 36MHOW TTOBEPXHOCTH C BBICOKUM Pa3peIICHHEM I10
OO0JIBIIION TIIOIIAIN, YTO OCOOCHHO LIEHHO AJIs aHanu3a nedopManuii, BHI3BAaHHBIX KaK
KPYIHBIMH, TaK ¥ MEJJICHHBIMH aCEHCMHUYHBIMH IPOIIECCAMH, a TAKKE JJISI TOYHOTO
oTpe/eieHNs TapaMeTPOB oyara mociie COObITHS.

IIpornocrnueckoe Moaenuposanue HanpsixkeHnni

HucneHHoe MOJICTTUPOBAHUE SIBIISIETCSA KIIFOUEBBIM MHCTPYMEHTOM JIJI1 MHTEPIIPETALUN
JAHHBIX MOHUTOPUHTA U (POPMUPOBAHUS TTPOTHO3A.

1. MoaeaupoBanne Hakomnenuss Hanpsizkennii

JloJirocpoyHOE MPOrHO3UPOBAaHKE 0A3UPYETCs HAa BAZKOYNPYTHX MOAeINAX (Harpumep,
B paMKax MojeJH ''celicMMUYeCKOro mMkJja'), KOTOpbhIE OMUCHIBAIOT HAKOTUICHUE

HaIpsAKCHUS B BEPXHUX, XPYIIKHUX CJIIOAX KOPBI U €T0 pCiIaKCaluio B 0oJ1e€e MIaCTUIHBIX
-19-



HYDKEJIEIKAIUX CIIOAX. DTH MOJIEIIH IT03BOJISIOT OLICHUTh, KAKOW IOTEHIIMAII MATHUTY 1B
(Mmax) MokeT HaKOMUTHCS B KOHKPETHOM CETMEHTE pa3jioMa K 3aJJaHHOMY MOMEHTY
BPEMEHU.

2. Mogaesn Ilepenoca Hanpsixennii (ACFS)

[Tpumenenune ACFS-moaenupoBaHus MO3BOJISIET OLIEHUTh 3(DPEKT OJHOrO KPYITHOTO
3eMJIETPSICEHUS] HA COCEIHUE CETMEHTHI pa3joma. DTOT MOAXOJ] YCIEIIHO OOBSCHSIET
KJIACTEPU3ALMI)  CEMCMUYHOCTH  (MIOCIEAOBATEIBHOCTh  3EMJICTPSICEHUM) U
WCHOJIB3YETCSl I CPEAHECPOYHOrO MPOTHO3MPOBAHUS. UMCIEHHOE MOJEIUPOBAHUE
MIPOBOJIUTCS HA OCHOBE T€O(MHU3UICCKUX MPOTPAMMHBIX KOMIUIEKCOB, MCIOJIB3YIOIIHX
Meton Koneunbix JiemenToB wiv Meton /IuckpeTHbIX JjIeMEeHTOB, KOTOpHIE
CITIOCOOHBI YYECTh CI0KHYIO TEOMETPUIO PA3JIOMOB U T'€TEPOTSHHOCTh CPE/IbI.

3akJIroueHue

AHanu3 CEUCMHUYECKOM AaKTUBHOCTH B PETHOHAX C BBICOKOW TEKTOHUYECKOU
HaIPSOKEHHOCTBIO SIBJIIETCSL HE MPOCTO 3aJadyei pEerucTpalud, a KOMIUIEKCHBIM
Hay4HbBIM MPOLIECCOM, TPEOYIOIIMM MHTErpauuu JaHHbIX. COBpeMeHHas CECMOIIOrus
NEepPeXOqUT K TNapajurMe, rA€ BBICOKOTOYHBI WHCTPYMEHTAJIbHBIA MOHUTOPHHT
(ceiicmomeTtpus, GPS-reones3usi, InSAR) ciyxut mi1s kanmuOpoBku U BepuUKaIUU
CJIOKHBIX YMCJEHHBIX MO/IesIeil epeHoca HANPSAKeHU .

bynyiiee nporHocTUYECKON CEUCMOIOTUU CBSI3aHO C:

1. Pa3BuTueM pacnpeeeHHbIX CEHCOPHBIX CHCTEM Ha OCHOBE ONTOBOJIOKHA JJISI
peructpanuu aehopMalnii B peaJbHOM BPEMEHHU.

2. YCOBEpIICHCTBOBAHUEM HEJUMHEHHBIX MoJjeJieil BI3KOYNpPyro-TiIacTHYeCKOro
IIOBEJICHUS CPEBL.

3. Hcnonp3oBaHHEM METOJIOB MAIIMHHOTO OOYYeHUsl ISl BBISBICHUSI CKPBITBHIX
MPEUKTOPOB B MaccuBax reo(pu3nYeCcKuX JaHHbBIX.

Tonbko  Takas  Hay4yHas  CHUHEpPrus  CIOCOOHA  OOECIEYUTh  TOBBIIICHUE
3a0JIarOBPEMEHHOCTH M TOYHOCTH MPOTHO3a, YTO SIBJISICTCS KPUTHUECKU BAKHBIM JJISI
CHIDKEHHSI CeCMHYECKOr0 pUCKa M 00eCTeYeHUs YCTOMYMBOCTU YPOAHU3UPOBAHHBIX
TEPPUTOPHUI.

Jluteparypa

1. Peiicuep I'.1. I'eonorndeckue METObI OLIEHKH CEHCMUYECKON OMacHOCTH. — M.
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2. Koccakoscku C. MoaenrpoBaHue B re0IMHAMUKE: HAIPsOKEHUs, Ae(pOpMaliii U
ceiicmuunoctb. — HoBocubupck: Hayka, 2018.

3. Dobrovolsky I.P. Theory of Tectonic Earthquakes. — Cambridge University
Press, 2007.
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PABPABOTKA METO/J0B YTHIN3AIUMU ITJNTACTUKOBBIX OTXOAOB:
CPABHUTEJIBHBIN AHAJIN3 TEPMUYECKHUX U XUMHUYECKHUX
TEXHOJIOTI' Ui KOHBEPCUU

\‘.?

KpaByenko Unna CepreeBna

AcniupanT kadenpsl xuMmuueckon nnxeHepun Kadenpa XxuMuueckoi HHKEHEPUH U
TEXHOJIOTUH NepepaboTKU MOIUMEPOB, beopycckuil rocynapcTBeHHbIN
TEXHOJIOTUYECKUN YHUBEPCUTET

r. Munck, Pecniyoninka bemapych

AHHOTAIIUA

[IpoGnemMa  HakoIJIEHWsS  INIACTHKOBBIX  OTXOHOB  SIBJISIETCSl  TJ100aIbHBIM
HKOJOTMYECKUM  BBI30BOM, TpPEOYIOIIMM BHEAPEHUS BBICOKOA(P(EKTUBHBIX U
SKOHOMMYECKH 11€JIECOO0pa3HbIX TEXHOJIOTUN yTuiau3anuu. B panHoW pabote
MIPE/ICTABICH CPABHUTEJIbHBINH AHAJIN3 KIIOYEBBIX METOJIOB NEpepabOTKH IACTUKOB,
BKJIIOYAs MEXAHWYECKUH PpELMKIUHT, TepMUYecKue (NMUpoau3, rasupukamnus) Hu
XUMUuYeckue (TUApOoJiM3, TIAUKOIW3) moaxoabl. (Ocoboe BHUMAHHE YIEICHO
TEPMUYECKUM IPOLIECCAM, MTO3BOJISIOMIMM KOHBEPTUPOBATh CMEIIAHHBIE MOJUMEPHbBIE
OTXOJIbI B IICHHBIE KM/IKHE YIJIEBOJIOPOJAHbIC MPOAYKTHI U CUHTE3-Ta3. PaccMOTpeHbI
TEXHOJOTMUYECKHE OCOOEHHOCTH KATAJUTHYECKOr0 MHPOJIHM3a Kak crocoba
MOBBIIIECHHS CEJIEKTUBHOCTH M KAYECTBA KOHEYHOTO MTPOIYKTa. Y TBEPIKIAETCSA, UTO JIJIS
JOCTHKEHMSI LIeJIell LUPKYJISIPHOM SKOHOMHMKH HEOOXOJMMO HE MPOCTO COKpallleHHe
00BEMOB 3aXOpPOHEHUS], HO U MAaKCUMaJIbHOE U3BJICUCHHE SHEPIETUUYECKON U CHIPhEBOIl
LEHHOCTH M3 TMOJMMEPHBIX MaTepHalioB, 4YTO TpeOyeT INIyOOKONW MHTErpalnuu
(U3UNYECKUX, XUMUYECKUX U MH)KEHEPHBIX PEIICHUM.

KiaroueBble cJI0Ba: IIJIACTUKOBBIC OTXOJbl, YTWJIM3alWA, IMHPOJINU3, XUMHYECKUI
PEUUKIINHT, ra31/1(1)1/11<au1/15[, IMOJIMMCPLI, HUPKYJIAPHAA 3KOHOMHUKA, KUIAKOC TOIIIMBO,
KaTaJin3s.

BBenenune

HeyknoHHBIM pOCT IPOM3BOACTBA MOJMMEPHBIX MaTEpPUANIOB, JOCTUTIIMNA COTEH
MWJIMOHOB TOHH B TOJ, IPUBEJ K KPUTHYECKOM HArpy3ke Ha 3KocucTeMbl. Huskas
CTENeHb OMOpPa3IaraeMoCTH OOJIBIIMHCTBA MPOMBIIUIEHHBIX IJIACTUKOB 00YCIIaBIUBAET
X HAKOIJICHHME B OKpYXKAaIOIIEeW cpeae, 4To JenaeT pa3paboTKy YCTOWYMBBIX U
7 ()EKTUBHBIX METOA0B YTHJIM3ANMHU IPUOPUTECTHOMN 3a7]a4eii COBPEMEHHON HAYKH U
WH)XXEHEpUH. TpaJWIMOHHBIA MeXaHMYEeCKMH PeUMKJIMHI, HECMOTps Ha €ro
NPEUMYIIECTBA, OTPAHUYEH HEOOXOJMMOCTHIO TIIATEIbHON COPTUPOBKH M BEIET K
IIOCTEIIEHHOW Jerpajallii IOJMMEPHBIX CBOMCTB, 4YTO HE IIO3BOJIAET JOCTUYb

3aMKHYTOI'O OUKJIa JJIA OOJBIIMHCTBA BHU OB IIJIaCTHKA.
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[TosTomMy 0coOyro Hay4HYIO M MPAKTHUYECKYIO LIEHHOCThH MPEACTABISIOT TE€XHOJIOTMH
rJ1y00KOli KOHBEPCHH, CIIOCOOHBIE pa3pyllaTh MOJUMEPHI 0 MOHOMEPHBIX WIIH
HU3KOMOJIEKYJISIPHBIX (POPM.

Llenbto vccaenoBaHus ABISETCS KiacCu(UKAIUS M CPABHUTEIbHAS OlleHKA OCHOBHBIX
HanpaBJIeHU TEPMUUECKON U XUMUUYECKON YTHIU3AIUHN TOJTMMEPHBIX OTXOA0B C TOUKH
3peHus ux 3(pPEeKTUBHOCTH, IKOJIOTHUECKON 0€30MacHOCTH U MOTEHIIMAIa UHTETPalliu
B CYIIECTBYIOIIYIO HE()TEXUMHUECKYIO HHPPACTPYKTYPY.

2. O030p CymecrByrwomux Texnonornyeckux Pemenuit

COBpeMeHHLIG MCTO/bI Hepepa60TKH IUIACTUKOBBIX OTXOA0B MOKHO pa3ACiINTb Ha TPHU
OCHOBHBIC KaTCTOpHH: MCXEIHI/I‘IGCKI/II\/’I, TCpMI/I‘-IeCKI/Iﬁ U XUMHUYECKUMN PCHUKIINHT .

2.1. Mexanudeckas IlepepaboTka

Bxurodaet mporieccbl COPTUPOBKH, U3MENbUYCHHSI, MOMKH U dKCTPY3UHU. DTO Hanboliee
3Heprod(¢eKTUBHBIN U IPOCTON METOM, OJHAKO OH MOAXOJIUT TOJBKO I YUCTBIX U
TOMOTEHHBIX MOJAUMEpPoB (Hanpumep, [I19T-0yThUI0K) U UMEET OrpaHUYEHHOE YUCIO
LUKJIOB NIEPEPA0OTKHU.

2.2. Tepmuueckas KonBepcus

OTH METOIbl OCHOBAaHbl Ha PA3pPYLICHUU IMOJUMMEPHBIX LENEW I0J BO3IEUCTBHEM
BBICOKHX TEMIIEPATYP B KOHTPOIUPYEMOil aTMochepe.

Iuponus (Tepmmuueckoe pasno:xkenue): Harpes miactuka mpu 400—700oC B
OTCYTCTBUE KHCIOpOAa. KOHEUHBIMH TMPOIYKTAMHU SIBIISIIOTCS JKMAKOE THPOJIN3HOE
MacJj0 (yriaeBo0pOIbl, IPUTOMHBIC /ISl TOTUIUBA WM CBHIPhS), CHHTE3-Ta3 U TBEPIbIH
ocTaTokK (KOKC). [TaBHBIM MPEUMYIIECTBOM SIBIISIETCS BO3MOKHOCThH TNepepadaThIBaTh
CMeIIaHHbIE U 3arPsi3HEHHbIE MJIACTHKH.

I'asuduxamus: [Ipornecc yactuuroro okucienus npu Temmneparypax 700—15000C ¢
nojiyueHueM mpeumyinecTBeHHO cuHTe3-raza (CO m H2), korophlii MoXeT OBITh
WCIIOJIb30BaH ISl TIPOM3BOICTBA JICKTPOIHEPTUH WITH CHHTE3a XUMHUIECKUX TIPOTYKTOB
(Hanpumep, METaHOJIa).

2.3. Xumunueckuii Permkjauur

HampaBnen Ha pacuiemnjieHde MNOJIMMEPOB 0 HMCXOAHBIX MOHOMEPOB WM JPYTUX
HU3KOMOJIEKYJISIPHBIX BELIECTB C COXPAHEHUEM UX XUMUYECKON YHCTOTHI.

I'mapoau3 u I'mukouus: IIpuMeHsrOTCA 11 MOJMKOHICHCAMOHHBIX IOJIUMEPOB,
takux Kak 13T (PET) unu ITY (PUR). Hannpumep, riumkosin3 no3BossieT BepHyTh [19T
K €r0 UCXOJIHBIM MOHOMEPAM, PUTOAHBIM JJIsI IPOU3BOACTBA ""HOBOIr0" IMJIACTHUKA TOTO
e kadecTBa (MeTof "OyThlUIKa-B-OyThUIKY").
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I'maporenmsamusi: Ilporiecc, mpoBOAMMBIN MMOJ BBICOKMM JIaBJIECHHEM BOJOPOJA,
KOTOPBIM pa3pyliaeT MOJUMEpPHbIE LMW W HAChIIAeT JBOWHBIC CBS3HU, MOIyYas
BBICOKOKAUYECTBEHHBIE YTJIEBOAOPO/IBI.

3. CpaBHurtesbHbIi AHaau3 U Texnosornueckne QOcodbeHHOCTH

KroueBbIM q)aKTOpOM, OIIpCACIIAIOIINM BI)I60p METOJa, ABJIACTCA CTCNHNECHDb YUCTOTHI U
TOMOIr€HHOCTH HNCXOOHOT'O ChIPbA.

Meron HcxonHoe OcHoBHOIl | O dexkTuBHOCTh | TpeboBaHus k
CoIpbe [Ipomyxr (Konsepcus B | ChIpbIO
CBIPHE)
Mexannveckuii | Hucrele, Bropuunas | Huskas Bricokue
OJTHOPOJIHBIC rpaHyJia (merpanarius) (copTUpoBKa)
[1OT, ITH ]
Tepmuueckunit | Cmemannsle, | XKungkoe Cpennsis - | Huzkne
(ITuposuns) 3arpsi3HEHHBIE | MacJo, Bricokas
IIJJACTUKHU Cuntes-ra3s
XuMu4ecKkui Yucteie [I0T, | Monomepsl | Bricokas Bricokue
(I'mkoJ1u3) Iy (coxpanenue
KaueCcTBa)

HaunlGonee mnepcrieKTUBHBIM JUIsl TIEPepadOTKH TPYAHOTOPHYUX M CMEIIAHHBIX
IUVIACTUKOBBIX OTXOJ0B SBJISICTCS KaTaJduTHYeckuid mnmpoJsus. lcnonszoBaHue
IIEOJIUTHBIX KaTaIu3aTopoB (Hanmpumep, Tuna ZSM-5) mo3BoJser:

1. CHu3uTh TeMnepaTypy npoiuecca, yMeHbIIIas SHEPTO3aTPaThI.

2. IloBBICUTH CEJIeKTHUBHOCTB TOJTYYEHUSI KOHKPETHBIX (pakiuid (Hampumep,
OCH3MHOBBIX WJIU TU3EIIbHBIX ).

3. YayYymnTh KadyecTBO KUAKOIO MPOAYKTA 32 CUET CHIDKCHHS COJEpIKaHMS
reTePOaTOMOB M ITOBBITIICHUSI OKTAHOBOTO YHCJIA.

4. Un:xxenepHasi Peanusanusi 1 IKoJ0rn4ecKue ACneKTbl

DKoJIornyecKas NpUeMIEMOCTh TEPMUYECKHX METOJOB TECHO CBSi3aHa C CHCTEMOIl
OYHMCTKH BbIOPOCOB. [Ipu MNpOEeKTUPOBAHWU MHUPOJIHU3HBIX YCTAHOBOK KPUTHUYECKH
BOXHO TMpeAOoTBpaliaTh 00pa3oBaHUE AHOKCHHOB U (PYpaHOB, UTO JOCTHraeTcCs
CTPOTUM KOHTPOJIEM TEMIEPATypPhbl U OTCYTCTBUEM KHUCIOPOIA.

[Ipu peanuzanuu nporeccoB razudukalud U TMUPOJIM3a 3HAUYUTEIHHOE BHUMAHHE
YACISETCA  JHEPreTHYecKOoil  caMOJ0CTATOYHOCTH  Komiuiekca. CuHTe3-Ta3,
TeHEPUPYEMBIA B TIPOIIECCE, YaCTO MCIOIB3YETCS JIsi 00ECTICUEHUsI CaMO yCTaHOBKHU
TEIUIOM M 3JIEKTPOIHEPTUEHN, UTO CYLUIECTBEHHO IMOBBIIIAET YUCTYI IHEPreTUYECKYI0
3¢ PeKTUBHOCTH YTUIN3ALWH.

B KoOHTEekCTEe UMPKYJSIPHOH DJKOHOMHUKH, Haminydymuil >3@dekr agocturaercs
ruOpUIHBIMU CUCTEMaMHU, TJ€:
-24 -



YucTele MOJIMMEPBI HAYT HA XMMHYEeCKHI PeMKJIUHT (MOHOMEDHI).

CMmemianHble W CUJIBHO 3arpsi3HEHHBIE OTXOJbl HAIPABIAIOTCS HAa TEPMHUYECKYIO
KOHBEPCHIO (TOIUIURO, CHIPKE).

3akJIroYeHue

Pa3zpabotka 3((PeKTUBHBIX METOOB YTHJIM3AILMH IJIACTHKOBBIX OTXOJOB TpeOyeT
nepexojia OT MPOCTOM JTUKBHUIAIMU K TEXHOJOTHYEeCKOil KOHBEPCHM TMOJMMEPOB B
IeHHbIe pecypchl. JokazaHO, YTO XMMHUYECKHE METOJbl O00ECIEUHBAIOT BbICOKOE
KAa4eCTBO BOCCTAHOBJICHHOTO CBHIPbS, a TEPMHUYECKHE, OCOOCHHO KaTAJIMTHYeCKHii
MUPOJIN3, SBISIOTCS HauboJiee YHHBEPCAJbHBIMM Il MEpepabOTKH CIIOXKHBIX U
CMEIIIaHHBIX TOTOKOB OTXO/IOB.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

YIK-330.3

3KOHOMUYECKOE PA3BUTHUE B YCJIOBUSX IU®POBOI
TPAHCO®OPMAIIUU

I'ypoancaxenoBa I'yabaxan :kopaeBHa

[IpenonaBaTenb (PUHAHCOBO-IKOHOMUYECKOTO CPEAHETO MPO(PECCHOHATIBHOTO
yunnuina Jlebanckoro Benasra

r. Typkmenaban TypkMeHucTan

J:xymaesa I'yabnapa Engamesna

[IpenogaBaTenb (PUHAHCOBO-IKOHOMUYECKOTO CPEAHETO MPO(PECCHOHATBHOTO
yumnuina Jlebanckoro Benasra

r. Typkmenaban TypkMmeHucran

AHHOTAIIUA

B crathe mpoBOAWUTCA KOMIUIEKCHBIN aHAIU3 3KOHOMHUYECKOIO Pa3BUTHUS B YCIIOBHSX
uuppoBoil  TpaHchopmanuu. PaccmaTpuBaroTCs = TEOPETHYECKHE  OCHOBBI U
KOHLIETITYaJIbHBIE MOAXO/Abl K MOHUMAHUIO LU(PPOBU3AIMN 3KOHOMUKH, €€ POJIb KAK
BaKHEUIIEro (pakTopa AKOHOMHYECKOTO POCTa, BIUSHUE LHU(POBBIX TEXHOJOTUH Ha
OTIIEJbHBIE OTpacid M CcolMalbHble mporecchl. Oco0oe BHUMAHHUE YIENISETCS
npobsiemMam 1U(POBOTO HEPABEHCTBA, KHOEPOE30MACHOCTH M TEXHOJOTHUECKOM
3aBUCUMOCTH, a TaKke (DOPMUPOBAHMIO CTpPATErwili yCTOWYMBOro pa3ButTusa. Pabora
HOCUT MEXIUCHUIUIMHAPHBIA XapakTep, OMMpPAeTcsd Ha TPYJbl OTEUYECTBEHHBIX W
3apyOeKHBIX HCCIIEOBATENEH, a TAK)KE MaTepUaibl MEXIYHAPOIHBIX OPraHU3aLUH.

KiaroueBbie cioBa: mudpoBas TpaHchopmaiys, SKOHOMHUKA 3HAHHWM, WHHOBAIIWH,
udpoBU3aIysl, SJKOHOMUUECKHUN POCT, COITUATLHBIE N3MEHEHUSI.

BBenenue

OxoHomuyeckoe pa3Butue B XXI Beke HEBO3MOKHO pacCMaTpuBaTh BHE KOHTEKCTA
nudposoit Tpanchopmanmu. [udpoBusamus craga HE TONBKO TEXHOJOTHYCCKUM
MPOLIECCOM, HO M HOBOM MapaJiMIMON COLMAIbHO-3KOHOMHUYECKOrO pa3BUTHUS. Ecin
WHAYCTPpHAIbHAS 3110Xa OMPEECIIIACh MEXaHU3ALMEN U MACCOBBIM ITPOU3BOACTBOM, TO
COBPEMEHHAsi dIoXa  XapaKTepu3zyercs JIOMUHUpPOBaHUEM  HMH(POPMAIMOHHBIX
TEXHOJIOTUM, 3HAaHUN U WHHOBAIMi. Pa3zBUTHE UCKYCCTBEHHOTO MHTEIIJIEKTA, OOJIBIINX
JTAHHBIX, UHTEPHETA BeIleH, 00JaYHbIX BEIYMCICHUN U IPYTUX TEXHOJIOTUN (HOPMUPYET
HOBO€ Ka4€CTBO SKOHOMUYECKUX CUCTEM U COLIMATIBbHBIX UHCTUTYTOB.
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Jlist rocygapcTB M KomMnaHui 1udpoBas TpaHchopMaius SBISIETCS OJHOBPEMEHHO
BBI30BOM U BO3MOKHOCTHIO. OHa o0ecrneunBaeT YCKOPEHHE SKOHOMHUYECKOTO POCTa,
MOBBIIICHUE TIPOU3BOIUTEIHLHOCTH, ()OPMHUPOBAHNE HOBBIX PHIHKOB W PabOUMX MECT.
OpHako BMecTe C T€M CO3HAET PUCKH: YCHIIMBAETCS 3aBHCHUMOCTb OT TIJI00albHBIX
TEXHOJIOTHYECKUX  KOpHOpauui, BO3pacTaeT yrpo3a KuOepaTak, BO3HHKAIOT
COIlMaJbHbIE  MPOTUBOPEYMS,  CBSI3aHHBIE C  WU3MEHEHHMEM  3aHATOCTU W
nepepacipeeieHueM peCcypCoB.

Llenp HacTOAIIEH CTaThbU 3aKIIOYAETCS B PACCMOTPEHUU HUGPPOBON TpaHcPopMaluu
Kak (akTopa COBPEMEHHOIO JKOHOMHMYECKOTO Pa3BUTHs. 3a/ladyd HCCIEAOBaHUS
BKJIIOYAIOT aHAJIM3 TEOPETUUYECKUX OCHOB LIU(PPOBU3AINY, BBISIBICHUE €€ BIMSHUS Ha
SKOHOMHUYECKUN POCT, U3yUYEHHUE OTPACIEBBIX U3MEHEHUH, UCCIIEI0BAHUE COLUATIBHBIX
U HMHCTUTYUMOHAJIbHBIX IIOCIEJICTBHIA, a Takke (QOPMUPOBAHUE CTPATETMUYECKHUX
HaIpaBJICHUN YCTONYMBOTO U(PPOBOIO Pa3BUTHSI.

1. TeopeTnueckue ocHOBBI LM (POBOIi TPaHCHOPpMANMH IKOHOMHUKH

HudpoBas Ttpanchopmaluss NpeacTaBiIseT CcOO0OM HE MPOCTO BHEAPEHUE HOBBIX
TEXHOJIOTHM, a TiayOOKMM M CHUCTEMHBIM NpoLecc H3MEHEHUsS MPUHIIMIIOB
(yHKUIMOHUpOBaHUS 3KOHOMHUKUA. OHa 3aTparMBaeT BCE YPOBHH SKOHOMUYECKOH
CUCTEMBI — OT MHUKPOYPOBHS OTJIEIbHBIX NPEANPUITHIA 10 MAKPOYPOBHS I100ATBHBIX
SKOHOMMYECKUX CBs3ed. B ocHoBe 1mudpoBoii TpaHchopMaluu JEKUAT MEPEXo] OT
WHAYCTPHAJIBHOM MOJEIN  XO3SMCTBOBAaHMS, OCHOBAHHOM Ha MaTepUAIBHOM
IIPOU3BOJICTBE, K MOJIEJIU, I/I€ OCHOBHBIM PECYpPCOM CTaHOBATCA MH(OpMaIus, 3HaHUs
U CIIOCOOHOCTH K UX 3¢ PekTuBHOI 00paboTKe.

[Tonumanue nudpoBoil TpaHnchopManuu Kak 0CoO0OTr0 COIUATHHO-IKOHOMUYECKOTO
saBjeHUs (OPMHUPOBATIOCH MOCTEIIEHHO W OMHUPACTCS Ha LEJIbIH psAJl TEOPETUUECKUX
noaxooB. OgHUM U3 TMEPBBIX HCCleAO0BaTeNei, 0OpaTUBIIMX BHHMAaHHWE HAa CMEHY
JOMUHHUpYIOLEro Tumna oOmectBa, Obul JpHuen bemwr. B cBoeil koHuenumu
MOCTUHIYCTPUAIBLHOTO OOIIIECTBA OH YTBEPXKIad, YTO MCTOUHUKOM IKOHOMHUYECKOTO
pOCTa U COIMATBLHON JMHAMUKHU CTAHOBSITCS 3HAHUS U UH(POPMAIMOHHBIE PECYPCHI, a
BEIYIIYIO POJIb HAUMHAIOT UTPATh T€ CEKTOPA, KOTOPBIE TPOU3BOJIAT U PACIPOCTPAHSIOT
undopmarmio. Ecim B MHAyCTpUaTbHOM OOIIECTBE HSKOHOMUYECKOE pPa3BUTHE
OTPEEIISIIOCh POCTOM ITPOU3BOJICTBEHHBIX MOITHOCTEN M HAKOTUJIEHUEM KamnuTaia, TO B
MOCTUHIYCTPUAIBHYIO AIOXY ONPEACIISIIOIINM bakropom CTAHOBUTCS
WHTEJJIEKTYaJIbHBINA MOTEHIINa 00IIeCTBa.

CymiecTBEeHHBI BKJIaJ B pa3BUTUE MPEACTABICHUM O HUPPOBOM SKOHOMHUKE BHEC
Mamnysinb Kacrensc. OH paccMmarpuBai HHPOPMALMOHHYIO 3MI0XY KaK 3MO0XY CETEBOTO
oO1ecTBa, rae KIHOYEBBIMU 3JIEMEHTAMU CTAHOBSTCS TJIOOAJIbHBIE MOTOKH JaHHBIX,
uHpopmanuu 1 kanutana. CereBast JIOTMKa OMpeaesisaeT HE TOJbKO KOMMYHHUKAIIMOHHbBIE
MpoLeCChl, HO W HKOHOMHYECKYIO CTPYKTYypy. [J00asibHble TPOU3BOACTBEHHBIC
LENOYKH, TPAaHCHAIIMOHAIbHBIE KOPIIOPAIMK U MEXAYHAPOIHbIE (PUHAHCOBBIE CUCTEMBbI
(GYHKIMOHUPYIOT B paMKax €JuHOW HH(POPMAIMOHHON CETH, Tae reorpaduyeckue
IPaHULIbl yTPAYMBAIOT ObLIOE 3HAYEHUE.
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[Mu¢poBble TEXHOJIOIMM CO3/AIOT YCJIOBMSI AJII MTHOBEHHOIO OOMEHa JaHHBIMH, YTO
pajuKalbHO MEHSET MEXaHU3Mbl ILIEHOOOPa30BaHMS, PpACIpPENETICHUs] PECYpPCOB U
OpraHM3aluu TpyJa.

IIutep Hpykep paccMmaTpuBall 3HAHUS KaK OCHOBHOM CTPATETHYECKHUN PECYpC HOBOU
HPKOHOMUKHU. B ero Tpynax nmoadépkuBaercs, 4To MHPOpPMaIUs CTAHOBUTCS HE MPOCTO
BCIIOMOTATEbHBIM ~ WMHCTPYMEHTOM  YIOpaBJICHUS, a  KIIOYEBBIM  (PAKTOPOM,
OMPEENSIIONUM KOHKYPEHTOCIIOCOOHOCTh OpraHu3aluii u rocynapcts. B sxoHoMuke
3HAHWH TJIABHBIM MPOU3BOJICTBEHHBIM (DaKTOPOM SBIISIETCS HE (PUBMUYECKHUM TPYH, HE
ChIpb€ W HE KamuTajl, a CIOCOOHOCTh OOIIecTBa CO3/1aBaTh, HAKaIlJIMBATh,
UHTEPIpEeTUpoBaTh U 3(PGHEKTUBHO HMCIOJB30BaTh 3HaHUSA. B ycrmoBusax uudpooit
TpaHchopMaIi 3Ta CIOCOOHOCTh MPHOOpeTaeT eme Oobllnee 3HAYECHUE, TTOCKOIBKY
TEMITbl OOHOBIIEHHWS WH(POPMAIIMA YCKOPSIOTCS, a OOBEMBI JaHHBIX PACTYT B
r€OMETPUYECKON MTPOTPECCHH.

Teopernyeckue  OCHOBBI  HU(PPOBU3AIMUM  TECHO  CBSI3aHBI C  TOHSITHEM
«H(POPMAIMOHHAS SKOHOMHUKA». DTOT TEPMHUH 0003HAYAET SIKOHOMUYECKYIO CUCTEMY,
B KOTOpOM WH(MOPMAIIMOHHBIE TMPOIECChl 3aHUMAIOT IIEHTPAJbHOE MECTO B
MIPOU3BOJICTBE, pACIpEACICHUH W MOTpebiieHnnu Omar. B pamkax 3Toil KOHIENIUU
M(QpOBbIE  TEXHOJOTUM PACCMATPUBAIOTCS KAk MHQPPACTPYKTypHas OCHOBA,
obecnieunBaroias GyHKIIMOHUPOBAHUE SKOHOMUKH. Eciu uHAyCcTpranbHas SKOHOMHUKA
onupayiach Ha JJOPOTH, KEJE3HBIC ITyTH U SHEPTETUKY, TO HH(DOPMAIIMOHHAS IKOHOMUKA
0a3upyeTcs Ha TEJIEKOMMYHHUKAIIMOHHBIX CETSX, IEHTpax oOpabOTKH JaHHBIX,
00JITaYHBIX BBIUMCICHUSAX U UHTEIUICKTYAIbHBIX CUCTEMAaX aHalin3a UHPOpMAaIIUH.

[udpoBas TtpaHchopmaiusi 3aTparuBaeT HE TOJBKO TEXHOJOTUYECKYI0 0azy
SKOHOMHKH, HO U €€ HHCTUTYLIHOHAIBHYIO CTPYKTYPY. DKOHOMUYECKUE UHCTUTYThI —
OT PBIHOYHBIX MEXAHU3MOB [0 T'OCYJAPCTBEHHOTO PEryJIMPOBAaHUS — BBIHYKJICHBI
aanTUpoBaTbcs K HOBBIM peanusiM. [losBienne 1upoBbIX MIaTHOPM MEHSET
MPUHLNIBI KOHKYPEHIINH, a TPAJAUIIMOHHBIE OTPACJIEBbIE TPAHULIBI PA3MBIBAIOTCSA. ITO
BEJIET K (POPMUPOBAHUIO HOBOW 3KOHOMHUYECKOW apXUTEKTYpbl, 1€ KIOUEBYIO POJIb
UTPAIOT SKOCHCTEMbI, OCHOBAaHHbBIC Ha JAHHBIX U CETEBBIX A (PeKTax.

CymiecTBeHHOM ~ OCOOCHHOCTHIO  IU(MPOBBIX  TEXHOJOTHUW  SBISIETCS  HX
MacIHITaOUPyEMOCTb U YHUBEPCAJIbHOCTh. B 0TiIMuMe OT MHIyCTpUAIbHBIX TEXHOJIOTUH,
TpeOOBaBLINX 3HAYUTEIbHBIX MAaTEPUATIbHBIX BIOKEHUN U JUIUTEIBHOIO BPEMEHHU IS
BHEJPEHUs, HU(POBHIE PEUICHUSI MOTYT PaclpOCTPAHITHCS MTHOBEHHO U MPAKTUYECKU
6e3 orpannueHuii. OIHO U TO K€ MPOrpaMMHOE OOECIeUEHUE WM AITOPUTM MOXKET
OBITh MCHOJB30BaH MUJUIMOHAMHM I0JIb30BATENIEH MO BCEMY MHpPY, YTO MPUBOJIUT K
3¢ (heKTy IKCIOHEHIIMATBHOTO POCTa WX BIMAHUA. braromaps sTomy nudpoBu3aIus
cTana GakTopoM rnodanbHOW SKOHOMUYECKON MHTErpallii, yCKOPUB OOMEH 3HAHUSIMU
Y TEXHOJIOTUAMHU MEXIYy CTPaHAMHU U PETHOHAMH.
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Kpowme Toro, nugposas TpaHchopMalius TECHO CBsI3aHA C YyCKOPEHUEM HHHOBAIIMOHHBIX
uKIoB. Eciy B MHAyCTpHANIbHYIO 3110XY pa3padoTKa U BHEIPEHUE HOBBIX TEXHOJIOTUI
3aHUMajJd TOJbl, TO B IU(GPOBOM SKOHOMHKE WHHOBAIMM TMOSBISIIOTCS U
pacipoCTpPaHIIOTCA ¢ OeCpeneIEHTHON CKOPOCThIO. DTO 00YCIOBICHO KaK JETKOCTHIO
KOMUPOBaHUS HU(POBBIX PEUICHU, TaK U OTKPBHITON MPUPOJONH MHOTUX COBPEMEHHBIX
TEXHOJOTHM, KOTOpble pa3BUBAIOTCS HAa OCHOBE TIJIOOANBHBIX  COOOIIECTB
pa3pabOTUMKOB U UCCIEA0BATENEH.

He MeHee BaKHBIM acCIEKTOM SBIISETCS H3MEHEHHE POJIM UYEIOBEUYECKOI0 KarHTaia.
[Mudposas skoHOMUKA TpeOyeT HE TOIBKO BBICOKOW KBaTH(UKALIUK, HO U CIOCOOHOCTH
K TOCTOSHHOMY OOYYeHMIO M ajanTaiuu. TpaguiroHHbIE (OPMBI 3aHATOCTH H
npo(hecCHOHANBFHON MOATOTOBKU MEPECTAIOT OBITh TOCTaTOUYHBIMHU. Bo3HHKaeT HOBas
napagurma TpyJa, B KOTOPOM KJIIOYEBBIM CTAHOBHUTCS HE BBIIOJHEHHUE PYTHHHBIX
orepaiuii, a crmocoOHOCTh paboTaTh ¢ HMH(OpPMAIMEN, aHATU3UPOBATh ITaHHBIC U
CO3/1aBaTh HOBBIE 3HAHUSI.

Takum 00pazom, TEOpeTHUECKHE OCHOBBI LIM(PPOBOM TpaHC(hOpMallMK ONUPAIOTCS Ha
KOMIUIEKC UJeH, CPOPMUPOBABIINXCS HA CTHIKE IKOHOMUYECKOU TEOPUH, COLUOJIOTUU
u Teopun uHGopmanuu. LluppoBusanns 3KOHOMUKA — 3TO HE BPEMEHHOE SIBJICHUE U
HE TEXHOJIOTUYECKasi MOJA, a JOJIIOBPEMEHHBIN CTPYKTYPHBIM CIABUI, COIIOCTABUMBIN
[0 3HAYEHUIO C MPOMBINUIEHHOW peBomouueid. OHa (opMUpyeT HOBBIE 3aKOHBI
(YHKIMOHUPOBAHUS YKOHOMHUKHU, B KOTOPBIX TPAIULHUOHHBIE (PAKTOPBI MPOU3BOICTBA
YCTYNMAaOT MECTO HH(OpMalMU M 3HAHUSM, a MPOCTPAHCTBEHHBIE U BPEMEHHBIC
OTpaHUYEHUS XO3AUCTBEHHOM NEATEIbHOCTH CYILIECTBEHHO OCIA0ISIOTCS.

2. lInppoBusanus Kak GaKkTop IKOHOMUYECKOI0 POCTA

Hudposas TpanchopManus ABIIETCA BaXKHEUIIUM JIpaliBEPOM S KOHOMUYECKOTO POCTA.
Bo-nepBbiX, OHa CcHOCOOCTBYET MOBBIIIEHUIO IMPOU3BOJUTENBHOCTH  TPY.A.
Hcnonb3oBanne HUPPOBBIX MIATPOPM, aBTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUS U
MCKYCCTBEHHOTO  MHTEIUIEKTAa  IO3BOJIET  MUHHUMM3HPOBATH  M3IECPKKH U
ONTHUMHU3UPOBATh POU3BOJICTBEHHBIE MTpoLIeCChl. BO-BTOPBIX, U(PPOBU3ALIKA CHUKAET
TPaH3aKIUOHHBIE U3IECPKKUA. DIEKTPOHHBIE IMJIATEKH, OHIANH-TOPrOBIIA U LU(PPOBbIE
CEPBUCHI YNIPOILIAIOT B3aUMOJIEHCTBIE MEXY IKOHOMUYECKUMH CYObEKTaMH, YCKOPSIS
000pOT Kanurana.

B-tperbux, nudposuzanus GOpMUPYET HOBBIC PBIHKUA. DJIEKTPOHHAsT KOMMEPIIHS,
nupoBbIe yCIyrd, OHJIANWH-00pa3oBaHME M (PUHTEX CTAHOBSITCS ITOJHOLICHHBIMHU
CEeKTOpaMH JKOHOMHUKH, OOCCIEYMBAIONIMMU 3HAauuTeNbHbIM BkiIag B BBIIL
MexayHapoaHble  MCCIEIOBAaHUA  IMOKA3bIBAIOT, UYTO  IIOBBIIICHUE  YPOBHA
uupposuzamu Ha 10 % moxer yBenmuuuth poct BBII nHa 1-2 %. B ycnoBusx
ro0anu3auu UMEHHO HUGPOBbIE TEXHOJIOTUU OOECTIEYMBAIOT JOCTYH K MHPOBBIM
PBIHKAM JIJIT MAJIOTO B CpeJIHEero OM3Heca.

[MudpoBuzarus Taxke UrpaeT KIFOYEBYIO POJib B (POPMUPOBAHUN SKOHOMUKH 3HAHHM.
Ona ycKopsieT MpoIecC HAKOIUICHUS, 00padOTKU M paclpocTpaHeHus WH(opmaIuy,

obecnieunBass Oosnee A(P(DEKTUBHOE HCIOJB30BAHUE UEJIOBEUECKOTO KamuTaia.
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210 OTKPBIBACT HOBBIC BO3MOXXHOCTH OJIsI HAYYHBIX I/ICCJ'IGI[OB&HI’Iﬁ, I/IHHOBaHI/IOHHOﬁ
ACATCIIbHOCTHU U MHTCTPAalln 06paSOBaHI/I$I B DKOHOMHUKY.

3. Biausinue unpoBbIX TEXHOJOTHI HA OTPACIH IKOHOMUKH

BoznelictBue nnupoBbIX TEXHOIOTHH MPOSBISIETCS BO BCEX CEKTOPAX SKOHOMMKH, XOTS
TEMITbl U MACIITa0bl TPAaHC(HOPMAIIMH PA3THUHBI.

B npombinmenHoctu pazsutue koHuenuuu «Muagycrpuum 4.0» NpuBOIUT K CO3JaHUIO
MHTEJUIEKTYJIbHBIX POU3BOJCTBEHHBIX CUCTEM, UCIOJIB3YIOIIHNX POOOTOTEXHUKY, 3D-
[e4aTh, CECHCOPHBIE TEXHOJOTMU U OOJbIINE JaHHbIE. DTO MO3BOJISAET (HOPMHUPOBATH
ruOKue NPON3BOACTBEHHbIE TMHUN, CHUXKATh 3aTPaThl HA MAaTEPUAJIbl U SHEPIOPECYPCHI,
a TAK)Ke MOBBIIIATH KAYECTBO MPOAYKLHUU.

B cenbckom xo3siicTBe MU(POBU3AIUS BRIPAKACTCS B Pa3BUTHU TOYHOTO 3€MJICACIINSA,
HCIIOJIb30BaHUHU JPOHOB, CEHCOPOB M AaHAIMTUKU OOJIBIINX JAaHHBIX. Takue TEXHOJOTUH
00eCcreYnMBaOT ONTHUMU3AIMI0O IOCEBOB, PAllMOHAIBHOE HCIOJIb30BaHUE BOJBI U
yI0OpEeHH, CHUYKEHNE BO3JIEUCTBHS Ha OKPYXKAIOIIYIO CPEy.

DOUHAHCOBBIA CEKTOpP NEPEKUBACT HACTOAILYI0 PEBOJIONUIO Oyiaromaps (QUHTEX-
KOMITaHUSIM, LTU(POBBIM BamoTaM M OJokuelH-TexHosorusiM. HoBbie miatdopmbl
MO3BOJISIIOT ~ COBEpIIAaTh OBICTphIE W Oe€30MacHble TpaH3aKUudu, GOPMHUPYIOT
aJIbTEPHATUBHBIE CHUCTEMbl KPEAUTOBAHUS U WHBECTUPOBAHUS. ITO TMOBBIIIACT
(bMHAHCOBYIO JOCTYITHOCTh ¥ CIIOCOOCTBYET Pa3BUTHIO MPEANPUHUMATEIILCTBA.

B TpancnopTe 1 10rucTUKe HUQPPOBBIE TEXHOJIOTUH MTO3BOJISIOT YIPABIATH IOTOKAMU B
pEeXUME PEANBHOTO BPEMEHHU, MTOBBIIIATH HAJAEKHOCTD IEPEBO30K U CHUKATH U3JIEPIKKH.
Pa3BuTre GecnMIOTHBIX aBTOMOOMJIEH M MHTEJUIEKTYaJlbHBIX TPAHCHOPTHBIX CHUCTEM
OTKpBIBAaCT MEPCHEKTUBBl i (OPMUPOBAHUS «YMHBIX TOpPOJIOB» C BBICOKOM
3¢ (PEKTUBHOCTHIO UCTIOIB30BAHUS PECYPCOB.

3npaBooxpaHeHHe W OOpa30BaHHWE TAKXKE IMEPSKUBAIOT 3HAYNTEIHHBIC W3MCHCHHSI.
DNEKTPOHHBIC MEIUIIMHCKUE KapThl, TEICMEIUIIMHA U WCKYCCTBCHHBIM WHTEJUICKT B
JTUATHOCTUKE NIETIAIOT METUITMHCKHUE YCIYTH Oojiee NOCTYIMHBIMA W KaueCTBCHHBIMH.
OwnnaiiH-oOpa3oBaHue, LUQPPOBbIE OUOIMOTEKM U aJaNTUBHBIE 00pa30BaTENIbHBIC
1aTGOPMBI PACIIUPSIOT JOCTYII K 3HAHUSAM U (DOPMHUPYIOT HOBBIE MOJIETTH OOyUEHHUS.

4. CoumanbHO-I)KOHOMHYECKHME M3MEHEHHsI MNoJA BJusHMeM HudpoBoi
TpaHchopMmanuu

[{udposas tpanchopmalus 3aTparuBaeT HEe TOJBKO YKOHOMHUYECKHE TPOIECChI, HO U
conayibHyt0 cdepy. Ha peIHKEe Tpyna MOSBISIOTCS HOBbIC MPO(ECCHu, CBSI3aHHBIC C
00paboOTKOW MaHHBIX, MPOTPAMMHPOBAHUEM, KHOEPOE30MACHOCTHIO U IHU(PPOBHIM
MapkeTUHroM. OTHOBPEMEHHO COKpPAIIAIOTCs TPATUIIMOHHBIE paboure MecTa B cdepe
PYTHHHOTO TpyZa. DTO YCHUIMBAET HEOOXOIUMOCTh IMOCTOSIHHOTO OOHOBJICHUS 3HAHUN
Y Pa3BUTHS MUPPOBBIX KOMIIETEHITUH.
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N3mensieTcst xapakTep 3aHATOCTU. JIMCTaHIIMOHHAs paboTa ¥ THOKKUE (POPMBI TPYTOBBIX
OTHOIIECHUH CTAHOBSITCS HOPMOM, YTO MOBHIIIIAET MOOUILHOCTh pAOOTHUKOB, HO TaKXKe
CO3JAa€T BBI3OBBHI JISI COIMAJBHOM 3allMTHI. BaXXHBIM acOeKTOM CTaHOBHUTCS
(GhopMHpOBAaHUE CHCTEMBI HENPEPHIBHOTO OOpa30BaHUsA, CIOCOOHOW aJanTHpPOBATh
J0JIEH K OBICTPO MEHSIOITAMCS YCIIOBUSIM.

[udpoBuzamus BIUsSET U Ha COIMAIbHbIE KOMMYHUKAIMU. Paciimpenue nocTymna K
UHTEPHETY 00ecrieurBacT HOBbIE ()OPMBI IPAKJAHCKOTO YUYaCTHs, B3aUMOJICUCTBUS C
rocyJapcTBOM M KOHTPOJIA 3a €ro JeATelbHOCThI0. Bmecte ¢ TeM 1mdpoBoe
HEPaBEHCTBO OCTa€Tcsi CephE3HOM mpolieMoi. Pa3peiB Mexay COlMaTIbHBIMU
rpynnamMy, perioHaMH U CTpaHaMH MO YPOBHIO IM(POBBIX HABBIKOB U JIOCTYIY K
TEXHOJIOTHUSAM MOXET YCUIIMBATh COLMAJIbHOE PACCIOCHUE.

5. IIpo6aembl 1 pucku undpoBoii TpanchopMmannu

HecmoTpss Ha 3HauuTeNlbHbIE NPEUMYIIECTBA, LU(GPOBU3ALMS COMPOBOXKIACTCS
MHO’KeCTBOM pHUCKOB. [Ipex e Bcero, 1o knubepyrpossl. Poct uncna kubeparak, yreuek
MEPCOHANIBHBIX JAHHBIX U KUOEpIIpeCTyIUIeHU TpeOyeT popMupoBaHus 3PPHEeKTUBHBIX
CUCTEM 3alllUThl U MEXIYHAPOJIHOTO COTPYIHUYECTBA B c(hepe 0€30MacHOCTH.

Jlpyro#t cepbé3HOil TpoOJIEeMO SIBISETCS TEXHOJIOTMYECKas 3aBUCHMOCTh. MHOTHE
CTpaHbl ¥ KOMITAHMH 3aBHCAT OT pelIeHUH riodanbHbIX IT-Koprioparuii, 4To co3maéT
yrpo3y 1udpoBoro cyBepeHuTeTa. OTCyTCTBUE COOCTBEHHBIX IIATHOPM M TEXHOJIOTHI
MOXET OTPAHUYUTHh BO3MOXKHOCTH JJISl PA3BUTHS U TTOBBICUTD YS3BUMOCTH YKOHOMUKH.

Kpome Toro, nudposast Tpanchopmaliis BEI3BIBAET CEPbE3HBIE MPABOBBIE U ATUYECKUE
BOIpockl. Mcrnoiap30BaHNe UCKYCCTBEHHOIO MHTEIUIEKTa B c(epe MPUHATUS PEIICHUM,
aBTOMATHU3ALMS TOCYJApPCTBEHHOTO YIPABJICHHUS U MACCOBBIM COOp JAaHHBIX TPeOYIOT
pa3pabOTKH HOBBIX (POPM pPEryJIUPOBaHUS, FAPAHTUPYIOIIUX MPO3PAYHOCTh U 3aLIUTY
IIpaB rpaxKaaH.

Oco0oe BHUMaHME CIEAYyeT YIENUTh COLHUAIbHBIM IOCIEACTBUAM aBTOMAaTHU3allUU.
[ToTepst pabounx MeCT B psiie OTpaciied MOXKET MPUBECTH K POCTy 0e3paboTHUIbI U
COLIMAJIBHOTO HEJOBOJIbCTBA. DTO TPeOyeT aKTUBHOW MOJMTUKHU rOCyIapcTBa B chepe
3aHATOCTH, 00pa30BaHUs U COLMAIbHOM 3aIUTHI.

6. IlepcniekTuBbI M cTpaTerud UMGppoBOro pa3BUTUA

J1J1st yCTIENTHOTO KMCTIONIh30BaHUS TTOTeHITHAIIA ITU(POBOM TpaHChOopMAaIK HEOOX0Ma
BBIPaO0OTKA KOMIUICKCHBIX CTPATErHil Ha TOCYAapCTBEHHOM M KOPIIOPATHBHOM YPOBHE.
OnHUM W3 KIIOYEBBIX HAIIPaBICHUH SBISICTCS pa3BUTHE MUPPOBOH MHPPACTPYKTYPHI,
BKJTFOYAOIICH IMUPOKOTIONOCHBI HHTEPHET, IEHTPBI 00paOOTKHM TaHHBIX U 00JIaYHbBIC
CEPBHUCHI.
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BaxHbIM 311IeMEHTOM CTpaTEeTHH BBICTYIIAET MMOATOTOBKA KagpoB. Cucrema o0pa3oBaHus
JIObKHAa oOecreynBaTh HE TOJBKO 0a30Byl0 HU(POBYIO TPaMOTHOCTh, HO U
dbopMUpOBaTh CHEIMATUCTOB B O0JAacTH aHalu3a JAaHHBIX, MCKYCCTBEHHOTO
MHTEJUIEKTa, KH0epOe30macHOCTH 1 MHHOBALIMOHHOTO MEHEXKMEHTA.

[Topnep:xka WHHOBAMOHHOTO MPEANPUHAMATENBCTBA U CTAPTANOB SBISAETCS €IIE
onHuM (paktopom pazButua. Co3naHue OIArONPUSITHOW Cpeabl AJIS SKCIEPUMEHTOB,
yIpoUIeHUE JOCTyMa K GUHAHCUPOBAHUIO U FOCYJaPCTBEHHBIM IIPOrpaMMam MO3BOJISET
YCKOPUTH BHEAPEHUE IUPPOBBIX TEXHOJIOTUN B SKOHOMUKY.

He menee 3Haunmo sBIIsieTCSs afanTtanus npaBoBoi 0asel. PerynupoBanue nudpoBbix
mwiatrgopM, 3almmUTa TMEPCOHANBHBIX JAHHBIX, BOMPOCHI HANOTOOONOXKEHHUS U
WHTEJUIEKTYaJIbHOM COOCTBEHHOCTH JIOJDKHBI COOTBETCTBOBATH HOBBIM  pEaUsM
U(PPOBOI SIKOHOMUKHU.

B ycnoBusx rnobanuzanuy  KIIOYEBBIM (DPAKTOPOM CTAaHOBUTCS MEXKIAYHApOAHOE
corpyaHuuectBo. COBMECTHbIE MPOEKTHl, OOMEH ONBITOM M  ydacTUe B
TPAaHCHAIMOHAJIbHBIX LU(PPOBBIX HWHUIMATUBAX [O3BOJIAIOT CTpaHaM ObICTpee
aJanTUPOBAaTbCS K BbI30BaM LHU(PPOBOM HNOXM W HHTETPUPOBATHCA B MHUPOBBIE
TEXHOJIOTUYECKHUE LIEITOYKH.

3akJIroueHue

Hudposas Tpanchopmanus sBiasercs (PyHIAMEHTAIBHBIM (AKTOPOM COBPEMEHHOIO
SKOHOMHUYECKOTO0 pa3BUTHs. OHa 00eCrIeYrBAET HOBbIE MICTOYHUKH POCTA, CTUMYJIUPYET
MHHOBAllMOHHYIO aKTUBHOCTb, TPAHC(OPMHUPYET OTPACIH U COLUATBHBIE OTHOLLIEHUS.
OpHako BMECTE ¢ BO3MOXKHOCTSAMM OHAa HECET M 3HAYUTENIbHBbIE PUCKH, CBSI3aHHBIE C
K1Oepyrpo3aMu, COLMaIbHBIM HEPABEHCTBOM M TEXHOJOTMYECKON 3aBUCHMOCTBIO.

OKOHOMUYECKOE pa3BUTHE B yCJIOBHSAX IudpoBoil TpaHchopmaimu Tpedyer
KOMILJIEKCHOTO TIOJIX0JIa, BKJIIOYAIOIIETO pa3BUTHE HWHOPACTPYKTYPHI, MOJATOTOBKY
KaJIpOB, COBEPIICHCTBOBAHME TMPABOBOTO PETYJIMPOBAHMS W  MEXKIyHAPOIHOE
COTpyAHHYECTBO. TONBKO MpHU YCIOBUU OajaHCa MEXy WHHOBALUSMH U COIIMAILHOMN
YCTOMYMBOCTHIO IHU(PPOBHU3AIUS CTAHET OCHOBOW JOJTOCPOYHOTO SKOHOMHYECKOTO
pPOCTa U MOBBIIICHHS KAYECTBA KU3HHU.
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AramxxaHoBa AkmapaJ

[IpenonaBaTenb (PUHAHCOBO-IKOHOMUYECKOTO CPEAHETO MPO(PECCHOHATIBHOTO
yunnuina Jlebanckoro Benasra

r. Typkmenaban TypkMmenucran

ApcianoBa AiiHa ApcJIaHOBHA

[IpenogaBaTenb (PUHAHCOBO-IKOHOMUYECKOTO CPEAHETO MPO(PECCHOHATBHOTO
yumnuina Jlebanckoro Benasra

r. Typkmenaban TypkMmeHucran

AHHOTAIIUA

CraThsl MOCBSIIEHA U3YYEHUIO LIEJIEH JOJITOCPOUYHOIO0 SKOHOMHYECKOTO PA3BUTHUS C
y4ETOM COBPEMEHHBIX BBI30BOB II00ATbHONM SKOHOMUKHU. AHATU3UPYIOTCS KIIFOUEBbIE
HaIpaBJICHUS] POCTA, POJIb COIMANIbHBIX, SKOHOMUUYECKUX U IKOJIOTUUECKUX (DAKTOPOB,
a TaKKe CTpaTeruu JOCTHIXKEHUsI cOalaHCHPOBAHHOrO pa3BuTusi. Oco00e BHUMaHUE
YACJICHO BIUSHUIO TEXHOJIOTUYECKUX MHHOBALMM U 1M(poBu3anuu Ha (popMUpoBaHUE
YCTOWUYHMBOM 3KOHOMUYECKON MOJIEIIH.

Karo4deBble ¢JjI0Ba:  yCTOMYMBBIA ~ DKOHOMHYECKHMUA  POCT,  CTPATETHUYECKOE
IUIAHUPOBAHUE, COLUAIBHOE PAa3BUTHUE, SKOJOTMUYECKAS YCTOMYUBOCTh, MHHOBAIIUU,
urdpoBas FKOHOMUKA.

BBenenue

B coBpemMeHHOM MuUpe yCTOMYMBOE Y3KOHOMHUYECKOE PA3BUTHUE SIBIISETCS LIEHTPAIbHOU
LEJbI0 TOCYJAPCTBEHHOW U MEXAYHAPOAHOU MONMUTHKH. OHO MperoaaracT He TOJIbKO
VBEJIMYCHHE DKOHOMHUUYECKHMX IIOKa3aTelieil, HO M COXpaHeHHe OaliaHca MEXIy
COLUAIBHBIMUA, 3KOHOMUYECKUMU U 3KOJIOTMYECKMMHU aclieKTamMu. POCT 3KOHOMUKH,
KOTOPBIM UTHOPUPYET COLUAIBHOE OJIarOCOCTOSIHUE U AKOJOTUYECKHWE OTPaHUYCHUS,
MOKET MPUBECTH K HECTAOMIILHOCTH M KPU3HCAM.

B ycmoBusax  rino0OanbHOM — KOHKYPEHIIMH,  JeMorpaduueckux  M3MEHECHHH,
TEXHOJIOTMYECKOTO MPOrpecca U KIMMATHYECKUX BBI30BOB I'OCYJAapCTBA BBIHYKJICHBI
pa3pabaThiBaTh CTpAaTE€THH, HAMNPABJICHHBIE HA TOJNJEPKAHUE JTOJTOCPOYHOU
YCTOMYMBOCTA DKOHOMHYECKHX TpoleccoB. JlocTmxkeHue »dTuUX 1ened Ttpedyer
WHTETPAIMA SKOHOMUYECKUX pedOpM, MHHOBAIMOHHBIX TEXHOJIOTHH M COIMATBHBIX
MporpamMmM, a TAaK¥Ke MEXKYHAPOJHOIO COTPYITHUYECTBA.
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Lenp HacTosIIEeN pabOThI 3aKITI0YAETCS B BBISIBIICHUHU KIIIOUEBBIX 33/1a4 U HAPaBJICHUN
YCTOMYMBOTO HKOHOMHYECKOTO pPa3BUTHS, aHaimu3e (aKTOPOB, BIUSIONMIMX HA WX
JIOCTHXKEHUE, U ((OPMUPOBAHUU PEKOMEHAALMM MO peaiu3al[ii CTPATErnueCKUX IEJIEH.

(I)OpMI/IpOBaHI(Ie KOHIECNMIMHA JOJT0OCPOYIHOIo pocra

JloArocpoyHoe SKOHOMMYECKOE pa3BUTHE MPEACTABISAECT COOOW CIIOXKHBIM U
MHOT'OTPaHHBIN IPOLECC, KOTOPBIM HEBO3MOKHO PACCMATPUBATE TOJIBKO YEPE3 MIPU3MY
KOJIMUYECTBEHHBIX TMOKa3aTeNel, Takux kak npupoct BBII nin 06beM mpOMBIIIIIEHHOTO
npou3BosicTBa. OHO TpeOyeT IiyOoKOro TEOPETUYECKOIO OCMBICTIEHHUS], BKIIOYAIOIIET0
SKOHOMHUYECKHUE, COLMATIBHBIE U IKOJOTUYECKHE aCIIEKThl. JKOHOMUCTHI Pa3HBIX 30X U
IIKOJI BBIABUTAIN Pa3HOOOpa3HbIe THUIIOTE3bl U MOENH, OOBSCHSIONNE MEXaHU3MbI
DKOHOMMYECKOTO pocra. Krnaccuueckue TteopuM AaxkUEHTHUPOBAIIM BHUMAHHE HaA
HAaKOIUICHMM  KanuTaja, yBEIWYEHWH  NPOU3BOACTBEHHBIX  MOIIHOCTEH W
3¢ (deKTUBHOCTH pactipeaesieHus pecypcoB. B XX Beke BHUMaHUE CMECTHIIOCH K POJIU
TEXHOJOTHM, YeIOBEYEeCKOro KaluTala M MHCTUTYLUHMOHAIbHBIX (akTopoB. B
COBPEMEHHOM ITIOHUMAaHUM YCTOMYMBBIN POCT PACCMATPUBAECTCS KaK MHTETPUPOBAHHAS
KOHIIENIMsA, B KOTOPOM YKOHOMHUUYECKHE, COLMAIbHBIEC U DKOJIOTMYECKNE KOMIIOHEHTHI
B3aMMOCBSI3aHbl U B3aMMO3aBUCUMBI.

Hcropuyeckuil aHanu3 IOKA3bIBA€T, 4YTO OSKOHOMHMYECKHW POCT, OCHOBAHHBIN
UCKIIIOUUTENIbHO Ha KOJMYECTBEHHOM YBEJIIMYEHUU MPOU3BOJICTBA, HE CIOCOOEH
00€eCreynTh JOATOCPOYHYIO CTAOMIIBHOCTh OOIIECTBA. DKCIIAHCHSI IPOMBILIIIEHHOCTH U
WHIycTpuanu3anus 0e3 yueTa COIMAIbHBIX TOCIEJACTBUNA 4YacTO MPUBOJIWIA K
YBEJIIMYCHUIO COLMAJIBHOTO HEPABEHCTBA, YXYIILICHUIO YCIOBUM KU3HU HACEIICHUS U
Jerpajalny OKpyskarouieu cpeasl. Hanpumep, naayctpuanbaeie peBoronuu B XIX u
XX Bekax CTUMYJIHUPOBAIN OBICTPHIA SKOHOMHUYECKHH POCT, HO OJHOBPEMEHHO
CO3/1aBaJI CEPHhEZHBIE COIUATBHBIC M IKOJIOTHYECKUE MTPOOJIEMbI — OT KOHIICHTPAIIUU
OoraTcTBa W OETHOCTH IO 3arps3HEHUs BO3/yXa, BOABI U HMCTOILIECHUS TPHUPOIHBIX
pecypcoB. OTH HMCTOPUYECKUE YPOKU CTaJIM OCHOBOM JUIsl (POPMHUPOBAHUS TEOPUHU
YCTOWYHMBOTO Pa3BUTHS, MPEIJIOKEHHOM B KOHIE XX BEKa, KOTOpas NMOAYEPKUBACT
HEO0OXOJAMMOCTh COXPaHEHHUS! MPUPOJHOTO M YEJIIOBEYECKOIro KamuTtajia s OyIyHmx
ITOKOJICHUH.

CoBpeMeHHbIe T0AX0/1bI K POPMUPOBAHUIO JOJITOCPOUHOTO POCTA AKTUBHO YUUTHIBAIOT
pOJIb 3HAHWM, TEXHOJOTUA M HMHHOBAIIMM KakK KIIOUEBBIX (PaKTOpPOB pa3BuTus. B
YCIOBUSIX MH(OPMAITMOHHONW HKOHOMHKH, IMUGPOBHU3ALMU U TI00aTU3alUN TJIABHBIM
MPOU3BOJUTENIBHBIM PECYpCOM CTAHOBHUTCSI CIIOCOOHOCTH OOIIECTBa CO3/1aBaTh,
CUCTEMATU3UPOBaTh U A(P(PEKTUBHO HCIOIB30BaTh MHGOPMAIHIO. ITO pPaTUKAILHO
MEHSET CTPYKTYpPY SKOHOMHUKH, (POPMHUPYsI HOBBIE OTPACIU, BBICOKOTEXHOJIOTUYHbBIC
MpPOU3BOJACTBA, I1UpOBbIe IIATGOPMBI UM  HOBBIE THUIIBI  pabOYMX  MeECT.
WNHTennekTyanbHbIi KauTal, UCCIeI0BaHNS 1 MHHOBAIIMM HAYMHAIOT UTPATh HE MEHEe
BAJKHYIO POJIb, YEM TPAJULMOHHBIE MaTEPUAIbHBIE PECYPCHI.
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Kpome Toro, koHuenmus AOJTOCPOYHOTO POCTA CETOAHA HE OTrPAaHUYMBACTCS
HallMOHATBHBIMA paMKaMu. [J00anu3anus W MEXKIyHapOIHOE COTPYIHHYECTBO
OTKPBIBAIOT HOBBIE BO3MOXXHOCTHU JIJII MHTETPAllUA IKOHOMHYECKUX CHUCTEM, OOMEeHa
TEXHOJIOTHSIMH, 3HAaHUW W TEPEIOBBIX MPAKTHK. IJTO TpeOyeT OT TOCymapcTB
CTPATETHYECKOr0 MOJAX0/1a, BKIIOYAIOLIETO CO31aHUE MHCTUTYLUHOHAIBHBIX YCIIOBUM,
CTUMYJINPOBAHUE NHHOBAIIMI, UHBECTUPOBAHUE B YEJIOBEUECKUI KANTUTAJI U BHEAPECHUE
YCTOWYMBBIX TEXHOJIOTHM. BaXHBIM acCleKTOM SBISETCS TaKXe COLHUAIbHAS
WHTETpals, CHIKCHHE PETHOHAJIBHBIX TUCOATaHCOB U 00ECIICUCHUE PABHOTO JOCTYIIa
K pecypcaM U BO3MOXKHOCTSIM, YTO CIOCOOCTBYeT (hOPMHUPOBAHUIO TaPMOHUYHON U
YCTONYMBOM SKOHOMHYECKOMN CPEJIBI.

Ocoboe BHHMMAaHHE COBPEMEHHAas TEOpUS JIOJTOCPOYHOIO  pOCTa  yHAEISAET
DKOJIOTMYECKOM COCTABIIAIONIEH. PalimoHaIbHOE NCIIOIB30BaHNUE IPUPOIHBIX PECYPCOB,
CHW)KEHUE HETaTUBHOI'O BO3JCHCTBUS Ha OKPYKAIOIIYIO CPENLY U PA3BUTHE «3EIEHOM»
SKOHOMHUKH pacCMaTpUBAIOTCS KaK HEOTheMJieMas 4YacTh YCTOWYMBOIO pPOCTA.
DKoJIornyecKasi yCTOWYMBOCTh CIIOCOOCTBYET CHHXKEHHIO PUCKOB IS SKOHOMUYECKOM
NEeSATENbHOCTH, MPEIOTBPAIIAECT KPU3HCHI, CBSI3aHHBIE C HCTOILEHHEM PECYpPCOB, U
o0ecnednBaeT JOATOCPOYHYIO KUZHECIIOCOOHOCTh SKOHOMUYECKUX CUCTEM.

Taxum obpazom, popMHUpOBaHHE KOHLEHIUHU JI0JITOCPOYHOTO SKOHOMHYECKOIO pOCTa
MPEACTABISIET  COOOW  MHTErpalydi0  HMCTOPUYECKUX  YPOKOB,  COBPEMEHHBIX
TEOPETHYECKUX MOAXOJ0B W rJ00aidbHBIX MpakTHK. OHO BKIIOYAET TpU
B3aMMOCBSI3aHHBIX KOMIIOHEHTA — YKOHOMUYECKUH, COLIMATIBHBIN U KOJIOTMYECKHA —
KOTOpbIE€ JIOJDKHBI YYUTBHIBATHCS OJHOBPEMEHHO i1 OOECIEeUeHUs YCTOWYMBOIO,
cOQIAaHCUPOBAHHOTO U JIOJITOCPOYHOTO Pa3BUTHUS. B 3TOM KOHTEKCTE YCTOMYMBBIA POCT
CTAHOBHTCS HE TOJBKO DKOHOMHYECKOM LIENIbIO, HO U CTPATErMYECKUM HHCTPYMEHTOM
oOecreyeHus: CTa0UIbHOCTH, OBBILIEHUS KAUECTBA KU3HU U COXPAHEHUS PECYPCOB IS
OyIylIUX TOKOJICHUH.

OcHoBHBIE eI J0JITOCPOIHOT0 IKOHOMHUYIECCKOI'0 pa3sBuUTUSA

VYcToitunBoe 3KOHOMUYECKOE Pa3BUTHE MPEACTABISIET COO0 MHOTOIPaHHBIN MpolLIeEcC,
IOPENNOJIaraloliMi  pealnu3aluio  psifa  B3aMMOCBSI3aHHBIX — LENeH, KOTOpbIE
o0ecnevnBaloT JIOJITOBPEMEHHYIO CTAaOMJIBHOCTh M POCT IKOHOMHUKH, IOBBILICHHUE
KAauecTBa XU3HU HACEJICHUS] U COXPaHEHUE MPUPOJHOro noreHuuana. CoBpeMEHHbIE
MOAXO0/BI K CTPATETMYECKOMY Pa3BUTHIO SKOHOMHUKH PAacCMAaTPUBAIOT 3TH LEIU YEpE3
NpU3MYy MHTErpalii S3KOHOMUYECKUX, COIMAIbHBIX U AKOJIOTMYECKUX (aKTOPOB, UTO
MO3BOJISIET CO3AaTh FAPMOHUYHYIO U aJJalITUBHYIO CUCTEMY PA3BUTHSL.

JKOHOMHUYECKAS WeJb JOJIOCPOYHOTO PA3BUTHSL 3aKIIOYaeTCsl HE IMPOCTO B
YBEJIMYEHUH HAIMOHAJIBHOTO JI0X0Jla, HO M B CO3JaHUU YCJIOBUH JisI CTAOWJIHHOTO,
MPEJCKa3yeMOro M BBICOKOA((PEKTUBHOTO IKOHOMHUUYECKOTO pOCTa. ITO BKIIOYACT
MOBBIIICHUE TPOU3BOJUTEILHOCTH TPYJla M KalWTAla, PAa3BUTHE HWHHOBAIMOHHBIX
oTpacieil U BHEAPEHNUE HOBBIX TEXHOJIOTHIA, CTIOCOOCTBYIOIINX CO3IaHHIO TOOABICHHON
CTOMMOCTH.
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Kpome Toro, skoHOMHYECKHE LEIM BKJIOYAIOT JUBEPCUPUKALNIO HKOHOMHUKH,
CTUMYJIMPOBAHUE MAJOTO M CpeIHero Ou3Heca, yKpemieHne (PMHAHCOBOW CHCTEMBI,
oOecrieueHne  yCTOWYMBOTO WHBECTUIIMOHHOTO KiuMara W (OpPMHPOBAHUE
KOHKYPEHTOCTIOCOOHBIX OTPACIIEBBIX CTPYKTYP. DKOHOMHUYECKHUI POCT, HAIIPABICHHBIN
Ha  JIOJITOCPOYHYIO  MEPCHEKTUBY, JIOJDKEH ObITh  CcOallaHCUPOBAHHBIM U
MUHAMH3UPOBATh ITUKIMYECKAE KOJICOAHUS, YTO CHIDKACT YSA3BUMOCTH DKOHOMHUKHU
nepe1 BHEIIHUMHU [IOKaMHU U TJI00aIbHBIMUA KPU3UCAMU.

ConmanbHast 1eJb YCTOMYMBOIO SKOHOMMYECKOIO pa3BUTUS  IPEAINOIAraeT
o0ecrieueHre CIpaBelIuBOroO paclpeieeH sl pe3yIbTaToB SKOHOMUUYECKOTO pOCTa U
CO3/IaHHE YCIIOBUH /JIs1 BCECTOPOHHETO Pa3BUTHsI O0IIECTBA. DTO BKIOYAET CHUKEHUE
OeHOCTH, COKpaIlleHHE HEpPaBEHCTBA B J0XOJaX, MOBBIIICHHE YPOBHA U KauyecTBa
KU3HU  HACeNeHHWs, a Takke oOecredyeHne JOCTYMHOCTH  0Opa3oBaHus,
3JIpaBOOXPAaHEHMsSI U COLIMATIBHBIX YCIIYT Ul BCeX CIIOEB 001IecTBa. BaXkHbIM acieKToM
ABJISIETCSI CO3/IaHHE PABHBIX BO3MOXKHOCTEH MJIsi BCEX I'PAXKIAH, BKIIIOYAs T'€HAEPHOE
PaBEHCTBO M HMHTETPALIMIO YSI3BUMBIX Tpynn HaceieHus. ColuaibHas yCTONYUBOCTH
MOBBIIIAET O0UTYI0 3(PPEKTUBHOCTh SKOHOMHKH, TaK KaK 00pa3oBaHHOE, 3[J0POBOE U
MOTHBHPOBAaHHOE HACEJICHHE CTAHOBUTCS OCHOBOW WHHOBAI[MOHHOM aKTHUBHOCTH,
TPYZAOBON MPOAYKTUBHOCTH M PA3BUTHS YEIIOBEYECKOTO KalMTasa.

JKOJIOTHYECKasi LeJdb JIOJITOCPOYHOIO OSKOHOMHYECKOIO PA3BUTHS CBSI3aHA C
palMOHAIBHBIM HMCHOJb30BAaHUEM TPUPOJHBIX PECYPCOB, CHUKEHUEM HETaTUBHOIO
BO3JICUCTBHS Ha OKPYKAIOIIYI0 cpeay UM (OPMHUPOBAHUEM <«B3EJIEHON» HKOHOMHKHU.
DKoJoru4eckas yCTOMYMBOCTBH IPEANOiaraeT OalaHC MEXIYy OSKOHOMHYECKON
AKTUBHOCTBIO M COXPAaHEHHEM HKOCHCTEM, DPAIlMOHAIBLHOE YIPABJICHHE BOJHBIMHU,
AHEPreTUYECKUMHU, 3eMEIbHBIMU U OMOJIOTMYECKUMHU PECYPCAMHU, a TAKKE COKPAILIEHUE
BBIOPOCOB MAPHUKOBBIX T'a30B U 3arps3HSAIONIMX BEIIECTB. BHEIpeHNE 3KOJIOTUYECKH
YHUCTBIX TEXHOJIOTHH, pa3BUTHE BO30OHOBISEMBIX HCTOYHUKOB SHEPTUH, YIIyUILIEHUE
CUCTEM YTUJIM3alUU U NepepabOTKU OTXOA0B SIBJSIOTCS KIIFOUEBBIMU MHCTPYMEHTAMU
JNOCTHKEHHST  JKoJIorMueckux Heine. CoxpaHeHue MNPUPOJHOrO IOTEHIHMAIA
o0ecrneunBaeT JOJATOCPOUHYIO )KMU3HECTIOCOOHOCTh SKOHOMUUECKON MOJIENIN U CHUYKAET
PUCKH BO3HUKHOBEHHS SKOHOMUYECKHX M COLHAJIBHBIX KPHU3HCOB, CBSI3aHHBIX C
AKOJOTUYECKUMHU MPOOIEMaMHU.

AJanTHBHBIE LEJH BKIIOYAIOT TOTOBHOCTh YKOHOMHUKH M OOIIIECTBa K TJIOOATHHBIM
W3MCHCHUSIM W HEOXXHJIAHHBIM  BBI30BAM, TaKUM KaK  TEXHOJOTHUYECKHE
TpaHchopmar, jaeMorpaduyecKkue CIBHIM, KIMMATHUYECKHUE HW3MEHEHUS U
rJI00aNbHBIE  OKOHOMUYECKHE  KPH3UCH. JTO  TpedyeT co3maHusi THOKOU
WHCTUTYIIMOHAILHOM CPe/Ibl, CIIOCOOHOM OMEepaTUBHO pearupoBaTh HA HOBBIE YIPO3bl U
BO3MOXKHOCTH, BHEIPEHHUS TIEPENOBbIX METOJOB MPOTHO3UPOBAHUA, ITU(HPOBOU
AHATUTHKA W HMHCTPYMEHTOB CTPAaTETUYECKOTO ITUTAHMPOBAHUA. AJANTUBHOCTH
MO3BOJISIET MWHUMM3UPOBATh PUCKH U OBICTPO HCIOIB30BaTh BO3MOXKHOCTH,
BO3HHMKAIOIINE B YCIOBHAX TUHAMUYHOTO TJ100aJTbHOTO PHIHKA.

IToMHUMO PSKOHOMUYECKHUX, COLMAIBHBIX U DKOJIOTUYECKUX KOMIIOHEHTOB, COBPEMEHHOE
YCTOMYMBOE Pa3BUTHE TAKKE BKIIOYAECT MHHOBALUMOHHBIA UM LHHU(POBOH aCHEKTHI.

-36-



Hcnonp3oBanne nHPOPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, UCKYCCTBEHHOI'O
MHTEIJIEKTA, OOJIBIINX JAHHBIX U aBTOMATHU3AIMH CIIOCOOCTBYET Oosee 3hPpexkTHBHOMY
YOPAaBICHUIO  pECypCaMM,  IIOBBIIAECT  IPOU3BOAUTEIBHOCTH W IO3BOJISIET
MIPOTHO3UPOBATH MOCTEACTBHS PA3IUYHBIX CTpaTernueckux pemenuit. Hudposuzamus
HSKOHOMUKH 00ECTIeUnBaET HOBBIE BO3MOXKHOCTH JIJIs CO3/IaHUs paOOYNX MECT, Pa3BUTHUS
OpeINpPUHUMATEIBCTBA W HMHTETPAlMA B TJIOOAJbHBIE LEMOYKH J100aBICHHOU
CTOMMOCTH.

Takum 00pazoM, 1ENH JOJTOCPOYHOTO IKOHOMHUYECKOTO PAa3BUTHUS MPEACTABIISIOT
co00l KOMITJIEKC B3aMMOCBS3aHHBIX HaIlpaBJICHUHN, KOTOPbIE 00ECIIEYNBAIOT HE TOJIBKO
KOJIMYECTBEHHBI POCT SKOHOMHUKH, HO U KadeCTBEHHbIE NpeoOpa3oBaHusi B
COLIMAJIbHOU | AKOJIOTHYecKoi chepax. x moctukenue TpeOyeT CUCTEMHOTO MOAX0/1a,
CTPAaTEerMuecKOro IJIAHUPOBAHUS M CHHEPTUU MEXAY dKOHOMUYECKHUMH pedopMamu,
COLIMAJbHBIMU TMPOTPaAaMMaMH, JKOJOTUYECKOM TOJUTHUKOM ¥ WHHOBAI[MOHHBIMH
WHUIMATUBaMHU. TOJBKO KOMIUIEKCHOE M COaJlaHCHPOBAHHOE PEIICHHE ITHX Ieen
MO3BOJIAET 00ECIEYUTh YCTOWYUBYIO, THOKYIO M >KM3HECTIOCOOHYIO IKOHOMUYECKYIO
CUCTEMY, CHOCOOHYI0 H((PEKTUBHO pearupoBaThb Ha BBI30OBBI COBPEMEHHOCTH H
obecrnieunBaTh CTAOMIBHOE Pa3BUTHE JIJIsl Oy IYIIUX TTOKOJICHUH.

TexHO0JI0TUH U HMHHOBAaIlUM KaK upaiiBep yCTOﬁqHBOFO Ppa3sBUTHUA

TexHOJIOTHYECKHEe HWHHOBAIIMM BBICTYNAlOT OJHUM M3 KJIIOYEBBIX (DaKTOPOB,
00€eCMeynBaOIIMX JOJTOCPOYHOE YCTOWYMBOE SKOHOMHUYECKOE pa3zButue. UX poib
3aKJIF0YAETCSl HE TOJIBKO B ITOBBIIICHUU ITPOU3BOAUTEIIBHOCTH U CHUKEHUU U3JIEPIKEK,
HO ¥ B (QOPMHUPOBAHUU HOBBIX HSKOHOMHYECKHX BO3MOXXHOCTEH, CO3/IaHUU
VHHOBAllMOHHBIX  OTpacied M TMOJIEPKKE COLMAIBHOM M  AKOJOTUYECKOU
ycToiunBoctd. B coBpemeHHOM — Mupe — nu@poBHU3aIMsA,  aBTOMaTU3aIlMs,
MCKYCCTBEHHBIA MHTEJUICKT, aHAJTUTHKA OOJIbIINX JAHHBIX, POOOTH3AIUS U UHTEPHET
BEIIEH CTAaHOBSITCA HEOTHEMIIEMOM YaCThIO CTPATETUM YCTOMYMBOIO Pa3BUTHS, BIUSA
Ha HYKOHOMUKY, OOIIECTBO U OKPY’KAIOIIYIO CPEy OAHOBPEMEHHO.

[udpoBble TEXHOJOTMM MO3BOJIAIOT 3HAYUTENBHO TOBBICUTH 3(PPEKTUBHOCTH
VIOPABJICHUS] MPOU3BOACTBEHHBIMU M COLMAIbHBIMH IpoleccaMu. ABTOMATH3aLUs
PYTUHHBIX ONEpalil CHI)KAeT BEPOSITHOCTh OLIMOOK, YCKOPSIET MPOU3BOJCTBEHHBIC
LIUKIBl U OCBOOOXKIAeT TPYHOBBIE PECYpChl Ui TBOPYECKOW M HMHHOBAI[MOHHOM
AESTeIbHOCTU. AHAIMTHKA OONBIIMX JAHHBIX W MAallMHHOE OOydYeHue JaroT
BO3MOKHOCTb NPOTHO3UPOBATh SKOHOMHUYECKHME TEHACHIMH, ONTUMHU3HPOBATH
pacupesnesieHue  pecypcoB M MUHUMHU3HMPOBATH PHUCKM MpPU  peATU3ALMH
VWHBECTHULIMOHHBIX W NPOWU3BOJCTBEHHBIX MPOEKTOB. TakWe TEXHOJOTHH CTAaHOBATCS
MHCTPYMEHTOM  CTPAaT€TMYECKOTrO IUIAHUPOBAHUS, TMO3BOJIAS TocyldapcTBaM U
NPEANPUATUSIM TPUHUMATh OOOCHOBAaHHBIE PEIICHHUS B  YCIOBHSX BBICOKOM
HeonpeaeaéHHOCTH. VIHHOBalMU CO3Jal0T HOBBIE OTPACIM SKOHOMHUKH, CIOCOOCTBYS
nuBepcu(UKaIMM TMPOU3BOJACTBA M CHUXEHHUIO 3aBUCUMOCTH OT TPAJULUOHHBIX
CEKTOPOB.
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Hamnpumep, pazputrue OMOTEXHOJIOTUiA, BO30OHOBIIIEMON 3HEPTe€TUKU, HAHOTEXHOJIOTUI
u uudpoBbix TaTGOpM (GOPMUPYET BBICOKOTEXHOJOTHYHBIE pabouune MecTa U
CTUMYJIUPYET MPEINPUHUMATENBCKYIO AaKTUBHOCTb. B  pe3ynbrare 3KOHOMHKA
CTAHOBUTCS OoJiee THOKOW W YCTOMYMBOM K BHEIIHUM IIIOKaM, IOCKOJBKY pPOCT
oOecrieuynBaeTcs He 3a CYET HKCIIAHCHM YCTapeBUIMX OTpaciieid, a 4epe3 BHEIpPEHUE
WHHOBAIMOHHBIX PEIICHUN U MOBBIIIEHUE JOOABIEHHON CTOUMOCTH MTPOYKIIUU.

[MudpoBuzamus Takke OKa3bIBA€T CYIIECTBEHHOE BIUSHHE Ha HSKOJOTUYECKYIO
yCTOMYUBOCTH. VIcIoNb30BaHNE MHTEIIEKTYAIBHBIX CHCTEM MOHUTOPHUHIA MO3BOJISET
OTCJIEKUBATh COCTOSHUE MPUPOAHBIX PECYpCOB, MPOTHO3MPOBATH KIMMATHUUYECKUE
M3MEHEHUs U TPeNoTBpaIlaTh SKOJOrHMYecKkue karactpodsl. Hampumep, B cenbckom
XO3SIICTBE TEXHOJIOTUM TOYHOTO 3emuiefenus (precision farming) ONTUMHU3HPYIOT
pacxoa BOJBI, YAOOpPEHHMH U DHEPTUH, CHWXKAs HAarpy3Ky Ha JKOCHCTEMBI U
OJTHOBPEMEHHO TIOBBIIIAs YPOKaHHOCTh. B SHEPreTH4ecKoM CEKTOpe «yMHBIE» CETH U
CUCTEMBI YIIPaBIECHUS MOTPEOICHNEM CIIOCOOCTBYIOT COKPAIICHUIO TOTEPH, TOBBIIIAIOT
9HEProd3(pPeKTUBHOCTh U CLIOCOOCTBYIOT Pa3BUTHIO BO30OHOBIISIEMON YHEPIETUKH.

Kpome TOro, wmHHOBamMM (QOPMUPYIOT HOBBIE BO3MOXHOCTU U COLMAIbHON
ycroitunBoctd. OOpa3oBaTelbHblE W MEAMLMHCKHE TEXHOJOIMHM  IOBBIILIAIOT
JOCTYIHOCTh U KaY€CTBO YCIIYT, CIIOCOOCTBYIOT Pa3BUTHIO YEJIOBEUECKOTO KanuTaaa u
MOBBIIIAIOT KOHKYPEHTOCTIOCOOHOCTH TPYAOBBIX pecypcoB. [Inardopmennsie pemenus,
1u(POBBIE PHIHKUA U OHJIAWH-CEPBUCHI CO3AIOT HOBBIE BOZMOXHOCTH I 3aHATOCTH U
MPEANPUHUMATENBCTBA, BKIIOYAs YAAIEHHYIO pPabOTy, YTO OCOOEHHO BaXHO B
YCIIOBUSIX JeMOrpapuuecKuX U3MEHEHUI U MUTPALMOHHBIX ITPOLIECCOB.

BaxxHO OTMETUTH, YTO TEXHOJOTMU HE SBIISIFOTCS HEUTPAJIbHBIMU: UX BHEIPECHUE
TpeOyeT MNpPOAYMAaHHOW  TOCYJApPCTBEHHOW  TMOJUTHKW, WHCTUTYIIMOHAIBHBIX
MEXaHU3MOB W CHCTEMBI peryiupoBanus. be3 Hammexamel WHPpacTpyKTypel u
HOPMATUBHOM 0a3bl MUGPOBHU3AIMA MOXKET YCWIMBATh COIMAIBHOE HEPABEHCTBO,
KOHIICHTPALIMIO PECYpPCOB M MOHONOJIM3aluio0 pbIHKOB. [loatomy ycnemHoe
HCMOJIb30BaHWE WHHOBALMM ISl TOCTHKEHUSI YCTOMYMBOIO SKOHOMHUYECKOIO POCTa
MpeanoaraeT KOMIUIEKCHBIA TOAXO0M, OOBbEAUHSIONINI TEXHOJIOTUYECKUE PEIICHHUS,
COLMAJIBHBIE TPOTPAMMBI U 3KOJIOTUYECKUE CTAHIAPTHI.

Takum oOpa3oM, TEXHOJIOTHYCCKHE WHHOBAIMM U MHUGPOBU3AIUS  SBISIIOTCS
MHOTOTPAaHHBIM HHCTPYMEHTOM JOCTHIKEHHUS IeJel YCTONYMBOIO 3KOHOMHYECKOTO
pa3Butusg. OHHM TOBBIMAIOT 3KOHOMHUYECKYI 3(P(EKTUBHOCTh, CIOCOOCTBYIOT
CO3ZJaHUI0 HOBBIX PBIHKOB W pab04YMX MECT, ONTHUMHU3UPYIOT MCIOJIb30BAaHUE
MPUPOJHBIX PECYPCOB U TMOJACPKUBAIOT COIMAIBHYIO YCTOMYMBOCTh. MHTerparus
TEXHOJIOTHIA B CTPATETHYECKHUE MTPOTrPaMMbl HAITMOHAIBHOTO U TJI00aJIEHOTO Pa3BUTHS
oOecrieynBaeT  JOJTOCPOYHYIO  THOKOCTh, aJalTUBHOCTD W YCTOWYUBOCTH
AKOHOMHUYECKUX CHCTEM B YCIOBHUSX OBICTPO MEHSIOIIETOCS MUPA.
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CouuajbHble aCHEKThI YCTOMYMBOIO pocTa

CommanbHas yCTOMYMBOCTH SIBIISIETCS HEOTHEMJIEMOW YacThiO JIOJTOCPOYHOTO
HKOHOMUYECKOTO pa3BuTHs. COamaHCHpOBAHHOE pa3BUTHE TpeOyeT (GopMHUpOBaHUS
JIOCTYITHOW CHUCTEMbl OOpa3oBaHMs, 3APAaBOOXPAHEHUS U COLMAIBHOW 3allUTHl,
COKpAIlleHUS] pa3pblBa MEXIy COLMAIBHBIMH TpPYyNIaMd M  PETUOHAIHHBIMU
YKOHOMHUKAMH.

PocT 3KOHOMUKM, HE YYHMTHIBAIOIIUN COIMAJBHBIE ACIEKThI, MOXKXET MPUBOAUTH K
HECTaOUIBPHOCTH M KOH(MIUKTaM, CHIXKas OOIIyI0 3((GEeKTUBHOCTh 3KOHOMHUYECKOMN
nonuTtuku. IToaToMy pa3zpaboTka cTpaTeruii yCTOWYMBOIO pOCTA JIOJKHA BKIIIOYATh
nporpaMMbl  THepekBaM(UKAMU ~ paOOTHUKOB, TMOAJEPKKY  HMHHOBAIMOHHOTO
IpEeIIPUHUMATENBCTBA U MEPBI IO CHUKEHHUIO COLTUAIIBHOTO HEPABEHCTBA.

CTpaTernquKne HalmpaBJCHUA U MEXaHU3MbI peain3annuu

JIns DOCTHXKEHUST Ieled YCTOMYMBOTO SKOHOMHUYECKOTO Pa3BUTHS HEOOXOAUMO
HCIIOJB30BaTh KOMIUIEKCHBIE HHCTPYMEHTBI: SKOHOMUYECKHUE pePOpMbl, UHBECTULIMH B
YeJIOBEYECKUM U MIPUPOJIHBIA KanmuTajl, CTUMYJIUPOBAHUE WHHOBAIUHN, [TU(POBU3AIUIO
U MEKIYHAPOJHOE COTPYAHUYECTBO. ['OCyAapCTBEHHBIE MPOTPAMMBI  JIOJIKHBI
BKJIIOYATh IIPOTHO3MPOBAHUE PHUCKOB, MOHHUTOPHHT J((PEKTUBHOCTH M THOKYIO
aJlanTalyio CTPaTEruil B yCIOBUSX U3MEHSIONICHCS II100aIbHOM CPEeIbl.

DUHAHCOBBIE MEXAHU3MBbI, TaKUE KaK 3eJEHbIE OOJUTraliu, TOCY1apCTBEHHO-YaCTHBIE
MMAPTHEPCTBA U HAJIOTOBBIE CTUMYJIBI ISl SKOJOTUYECKUX U MHHOBAILIMOHHBIX MPOEKTOB,
MO3BOJISIFOT HAIPABJIATh pecypcebl Ha MIPUOPUTETHBIE HaIpPaBJICHUSI.
NHcTuTynIMOHaNbHBIE MEpbI, BKIOYas pa3BUTHE A(P(EKTUBHOTO  YIPaBIICHMUS,
3aKOHOAATEIBHOTO PETYJIMPOBAaHUS M  IPO3PAYHOCTH, CO3MAOT OCHOBY JUIA
YCTOWYHMBOTO PA3BUTHA.

3akiroueHue

JocTxkeHne  1eneil  TOIroCpoYyHOro  SKOHOMHUYECKOTO  Pa3BUTHS — TpeOyer
KOMILJIEKCHOTO M CHCTEMHOTO TMOJAXOJa. YCTOWYMBBIA POCT [OJKEH COYETaTh
SKOHOMMYECKYIO0 3(P(PEKTUBHOCTh, COLUAIBHYIO CHPAaBEIJIMBOCTb U JKOJIOTHYECKYIO
YCTOMYMBOCTh.  TEeXHOJOTMYECKHWEe  WHHOBAlMM,  LHU(PPOBU3AIMUSA,  Pa3BUTHE
YEJI0BEUECKOIr0 KalnuTala U MEKIYHAPOIHOE COTPYAHUYECTBO BBICTYNAIOT KIIFOUEBBIMU
MHCTPYMEHTAMU PEATU3ALNN 3THX Lesel. TOIbKO IMTPU KOMIIJIEKCHOM MHTETPALIMU BCEX
(hakTOpOB MOXKHO 00€CIEUUThH JOJTOCPOUYHYIO CTaOMIILHOCTH, MOBBIIICHUE KAa4eCTBa
KU3HU U COXPAHEHHUE PECYPCOB ISl OYIYIITUX TOKOJICHUH.
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PEYHBIX CUCTEM: HHJIEKCHBIV AHAJIN3 U DKOJIOTTYECKOE
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3axapos lenuc Uropesuu

Hayunsriit cotpyaauk Kadeapa oGrieit skoioruu u ruipoodbuosioruu, bemopycckuit
rOCyJ1apCTBEHHBIN YHUBEPCUTET
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Huxkuruna CBer/iaHa AHIpeeBHA

Hayunsiit cotpyanuk Kadeapa obieit skonoruu u rusipoduonoruu, beinopycckuit
rOCy1apCTBEHHBIN YHUBEPCUTET

r. Munck, Pecniyonnka benapych

AHHOTALIUA

Hactosimass pabotra mocBsllleHAa HCCIEIOBAaHUIO MacIiTabOB U Xapakrepa
JAeCTPYKTHBHOIO BJIMSIHUSI AHTPONIOTEHHOr0 Impecca Ha  OHOJOTMYECKOE
pa3HoOo0pa3re NMPECHOBOJHBIX PEYHBIX IKOCHUCTeM. Mbl NMPOBOJUM KOMIUIEKCHYIO
OLICHKY OCHOBHBIX (pAaKTOPOB TpPaHCPOPMALMH — XUMHUYECKOTO 3arps3HEHUs
(BKJIFOYAsE CTOKM MPOMBIIUICHHBIX MPEANPUATUNA U CEIbCKOXO3SIMCTBEHHBIX YTOAM),
TUJIPOJIOTHYECKONH MOIu(pUKaUU (peryiupoBaHUE CTOKA, CTPOUTENbCTBO IUIOTHH) U
WHBA3UM YYXEPOAHBIX BHUAOB. JUIA KOJIMYECTBEHHOIO ONPENENICHUS YPOBHS
OMOTHYECKOI0 OTKJIMKA UCIO0JIb30BAJICS HAOOP IKOJOrHYeCKMX HHIEKCOB, BKIIOYas
unjekcel lllennona-Yusepa u CuMIICOHA JIsI XapaKTEPUCTUKU BUIOBOTO OOraTcTBa u
BBIPAaBHEHHOCTH, a TAK)Ke OMOTHYeCKHe HHAEKChI (HarpuMep, nHaekc Bynusucca) s
KJaccu(puKauMy KadyecTBa BOABI MO Makpo3000eHTocy. llosiyueHHble pe3ynbTaThl
CTaTUCTUYECKM  TMOATBEPKAAIOT  MPAMYIO  KOPPEISILIMOHHYIO  CBA3b  MEXKIY
BO3pACTalOlIeld MHTEHCHUBHOCTBIO XO3MCTBEHHOW JESITENIBHOCTH B BOAOCOOPHOM
OacceliHe U CHM:KEHHEM TAaKCOHOMMYECKOro pa3HooOpa3usi T'HIpOOHOHTOB,
0COOEHHO Ha yPOBHE UyBCTBUTENBHBIX BUI0B PbIO M OECIO3BOHOYHBIX. MBI peJiaraem
NPOTrHO3HYI0 MOJieJIb OLEHKH JKOJOTHYeCKOro PpHCKa, HEoOXOauMyl s
o0ocHOBaHUSI AY(PPEKTHUBHBIX CTPATETUH COXPAHEHHS W BOCCTAHOBIICHUS PEUYHOTO
O0ropazHo00pa3us B yCIOBUSAX MHTEHCU(UKALIMK MPUPOIONOIb30BaHUS.

KiarwueBble cjioBa: peuHble CHUCTEMbI, OMOpa3zHOOOpa3ne, aHTPOIOTEHHBIN (akTop,
TUAPOOUONIOTHS,  DKOJIOTMYECKUA  HWHIEKC, HJBTpodHUKalusi, MaKpo3000€HTOC,
MHBAa3UBHBIE BU/IbI, IETPAJals SKOCUCTEM, FIKOJIOTHUYECKOE TPOTHO3UPOBAHUE.
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IHocranoBka 3anaun u AKTyaIbHOCTh JKoJornuecknx UcciaenoBannid

Peunsle cuctembl 3eMin ABISIOTCS OJHUMHU U3 HauOosee YA3BUMbBIX M KPUTHYECKH
BA)KHBIX SKOCHUCTEM, TMPEAOCTABISAIONINX JKU3HEHHO HEOOXOAMMBIE PECypChl U
HKOJIOTMUYECKUE YCIyTH, BKIIIOYAs BOJOCHAOKEHUE, CAMOOUYHUIIEHUE U IOAJIEpIKaHUe
reHeTnyeckoro (Qouaa mnpecHOBoAHOM Quiopsl U  ¢dayHsl. HecmoTps Ha ux
(yHIaMEHTaJIbHYI0 3HAYMMOCTb, MPECHOBOAHOE OHMOpa3HOOOpa3ue COKpaIlaeTcs C
OecrnpeneieHTHOH CKOPOCTBHIO, 3HAYUTEIBHO ITPEBBIIIAIONICH TEMIIbI MUCYE3HOBEHUS
BUJIOB B Ha3¢MHBIX U MOPCKHUX cpenax. [J1aBHOM NPUYMHOM 3TOTO MpoLEcca sBISIETCS
COBOKYITHOE€ AHTPOIOTE€HHOE BO3JACHCTBHME, IPOSBIAIOIECECS B ACTpafalid Cpeibl
oOuTaHMUsI, XMMHMYECKOM 3arpsi3HEHUU U HM3MEHEHUHM TUAPOJIOTUYECKOTO PEXKUMA.
Takum oOpa3om, 3a7aya KOJMYECTBEHHOH ouneHKH U AuddepeHIUANUN BIUSTHUSL
Pa3IMYHBIX aHTPOMOTEHHBIX (PAaKTOPOB HA CTPYKTYPY U (PYHKIIMH PEUHBIX OMOIIEHO30B
npuoOpeTaeT CTpaTernyeckoe 3HAueHUe s pa3padOTKu MNPHUPOAOOXPAHHBIX
NMPOrpamMM U 00ecreyeHHs IKOJIOrHIeCKOi yCTOIMYMBOCTH PETHOHOB.

I[aHHOC HCCIICAOBAHNC HAIIPABJICHO HA erIY6JI€HHblﬁ aHaJIM3 MCXaHHU3MOB BOBHGﬁCTBHH
OCHOBHBIX aHTPOIIOT'CHHBIX q)aKTOpOB Ha 6I/IOpaBHOO6p33He PCYHLIX CHUCTCM, a TAKIKC
Ha BepI/I(bI/IKaI_[I/IIO IMPUMCHHUMOCTH KOMILICKCHBIX FHI{pOﬁI/IOJIOFI’I‘IeCKI/IX HHACKCOB B
Ka4eCTBC HAACKHBIX HHAHKATOPOB IJKOJOIHYECKOro 3J10pOBbA BOJOTOKOB.
HOJ’IyUIeHHBIC JaHHBIC NOJIKHBI IMOCITYKHTb OCHOBOM AJL TIEpEX0Jia OT PCAaKTUBHOI'O
KOHTPOJIA  3arpsA3HCHUSL K  IIPOAKTHUBHOMY, JIKOCHUCTEMHO-OPUCHTHUPOBAHHOMY
YHpaBJI€HHUI0 BOOIHBIMH PECypCaMU.

Metoaosorus KonmuecrBeHHoi OneHKH AHTPONOreHHOro Bimmsinus

JUist  noCTWKeHHMST TIOCTaBJICHHOW Iienu Obuia pa3paboTaHa MHOTOYPOBHEBas
METOM0JIOTHsA, 00BeIUHSIONAS (PU3UKO-XUMUIECKUA MOHUTOPUHT C OMOJIOTHYCCKUM
aHanu3oM. MccrmeqoBaHust MPOBOAMINCH HA KOHTPOJIBHBIX YYaCTKaX PEK C Pa3IMIHON
CTETICHBIO AHTPOIIOTCHHON HAarPy3KH — OT OTHOCUTEIIBHO HEHAPYIIICHHBIX ()OHOBBIX 30H
70 yYacTKOB, PAaCIOJIOKEHHBIX HIKE KPYIHBIX MPOMBIIUICHHBIX y3710B. OCHOBHOU
ynop ObUI CHEaH Ha aHajldu3 COOOIIECTB MAKP03000eHTOca U HXTHO(AYHBI,
MMOCKOJIBKY OTH TPYIIIBl SBISIOTCS YYyBCTBHTEIBHBIMA W  OOIICTIPU3HAHHBIMH
HHIMKATOPAMH JIJTUTSIIBHOTO U KYMYJISITHBHOTO 3arpsI3HCHMS.

JIJisi XapaKTepUCTUKU BHJIOBOTO COCTaBa M OOWIMS HMCHOJB30BAJICS KIACCUUYECKUN
MOAXOJ,  BKIOUarOIMid  oTOOp Tpod C  HCMHOJb30BAHUEM  CTaHJIAPTHBIX
TUAPOOHOIOTHYECKUX CeTel M UX MOCIEAYIONIYIO Ja00paTOPHYIO UACHTU(UKAIIUIO 10
ypoBHs BHJa. B KadecTBe KIIFOUEBBIX IMOKa3aTee OMOTHYECKOro OTKJMKA OBLIH
BBIOPAHBI CJIETYIONTUE TPYTIITBI HHIEKCOB:

1. Muaekcol pasHooopasus: Vcnons3oBanue nnackca Illennona-Yusepa (H'),
KOTOPBI YYUTHIBAET Kak BHUAOBOE 00OrarcrBo (KOJIMYECTBO BHUJIOB), TaK U
BbIPABHEHHOCTh (PaBHOMEPHOCTDH pacmpesiesieHus: ocodeit mo Buaam). Huzkue
3HaueHuss H' koppenupyroT ¢ 3KOCMCTEMaMH, HAXOASUIUMUCS TOJ CTPECCOM.
JlononuutenapHo mpumensuicss  uHAekc Cummcona (D), orpaxkaromiumit

BEPOSITHOCTH TOT'0, YTO JBE CIIy4ailHO BEIOpaHHBIE 0COOU OYTyT MPUHAIIIEKATD K
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OJIHOMY BH[y, YTO YyBCTBUTEJIBHO K JOMHUHUPOBAHUIO OJHOIO WJIH HECKOIBKUX
BHUJI0B-OIIIOPTYHUCTOB.

2. buornueckue n Canpodnbie Unaekcsi: [Ipumenenne MoauguuupoBaHHOTO
unaexkca BynuBucca nin magekca BMWP (Biological Monitoring Working
Party) TUTSL KJIaccu(puKauu KadecTBa BOJIBI Ha OCHOBE
TOJIEPAHTHOCTH/4yBCTBUTEIBHOCTH BUIOB MaKpO3000€HTOCA K OpraHUYEeCKOMY
3arpsA3HEHHI0. DTH UHAEKCHI TO3BOJISIOT PAHKUPOBATh YYACTKU PEKH 1O KJlaccaM
KauecTBa BO/JIbl, HETIOCPEICTBEHHO CBSI3aHHBIM C YPOBHEM CANPOOHOCTH.

[TapannenbHO MIPOBOAUJICS aHAIN3 (GU3UKO-XUMHYECKUX nokasareJen
(KOHLIGHTpalMsl  TSDHKENBIX METaNIOB, OHOTEHHBIX 3JEMEHTOB, PaCTBOPEHHOTO
KHCIIOpoaa, PH) s yCTaHOBJIEHHS KOPPEJSIIUOHHOM CBSI3M MEXKIY XHUMHUYECKUM
3arpsi3HEHUEM U HaOionaeMoil aerpananueit 6uoinieHo30B. Bes mHdopmarms Obiia
oOpaboTaHa MeTOJaMH MHOTOMEpPHON CTaTHUCTUKH, BKJIIOYas KIACTEPHBIA U
PErpecCUOHHBIM  aHanu3, [JIs BBISBJICHUS HaumOoJiee 3HAYUMBIX (PAKTOPOB
BO31efCTBUA.

PesyabTarsl KommiekcHoro Anajaunsa IxocucreMHou Tpanchopmanuu

IIpoBeneHHOE HCCIeN0BaHUE OJTHO3HAYHO IOATBEPANIIO TUIIOTE3Y O AOMHUHHPYIOLIEM
BJIMSIHMU AHTPONOTeHHOI0 (PAKTOPA HAa CTPYKTYPY U QYHKLIHUH PEUHBIX OMOLIEHO30B.
bbliu  BBISABIIEHBI W NPOAHAJIM3WPOBAHBl TPHU OCHOBHBIX BEKTOpa JIErpaJlallviu,
JEMOHCTPUPYIOIINE PA3JIMYHBIN XapakTep BO3ACHCTBUS.

XuMmuueckoe 3arpsisHeHHe M JIBTPOPUKAIMSA. YUACTKU, PACIIOI0KEHHBIE HUXKE 30H
AKTUBHOTO CEIIbCKOXO03iCTBEHHOTO UCTIONB30BaHUS U COPOCA OUUCTHBIX COOPY>KEHUI,
MOKa3ajd pe3KOe yBeJIMYeHHEe KOHLIEHTPAIUM OMOTreHHBIX 3JIEMEHTOB (a30Ta M
dbochopa). ITo mpuBeNo K mpoleccy IBTPOPUKALMHU, BbI3bIBASI MACCOBOE Pa3BUTHE
duTormyaHKTOHA W M3MEHEHHEe OajlaHca peyHoOU JKocucTeMbl. B pesynbrarte
Ha0II0AAJIOCh 3HaYUTENbHOE CHUXKeHNE uHAeKca [llenHona-YuBepa B cooOuiecTBax
Makposoobernroca (mamenne H' ¢ 3.5+0.2 go 1.8+£0.3), 9TO CBUACTENBCTBYET O
CYIIECTBEHHOW TMOTEepe BHUAOBOrO pa3zHooOpa3usa. Haubosiee YyBCTBUTEIBHBIE K
KUCJIOPOAHOMY PEKUMY BUJIbI (HAPUMED, IUUYUHKHU MOAEHOK U BECHSHOK) MOJHOCTHIO
MCYe3alii, a UX MECTO 3aHWMAaJd TOJEPAHTHbIE ONMMOPTYHHCTHI — OJUTOXETHl U
XUPOHOMHIBL. ODTOT CHABUT, OTPAKEHHBIM B PE3KOM YXYIUICHUH OHMOTHYECKOTO
HHJEKCa, TEPEeBOAWI YYaCTKU PEKM U3 Kareropuu '"4ucTeiX" B '"yMEpeHHO
3arpsA3HeHHbIC" WK "Tps3HBIE".

I'maposornueckas Mogupukauusa. CTpOUTENBCTBO THAPOTEXHUUECKUX COOPYKEHUIN
(TUIOTUH) U peTyJIMPOBaHUE CTOKA MPUBEIHN K ()parMeHTAMU PEYHOr0 KOHTHHYYMA,
Hapylllas €CTeCTBEHHbIC IyTH MUIPALMH PbI0O M M3MEHSSl TEeMIEpPaTypHBIM pexuM
BOJOEMOB. B yuwacTkax BOAOXpaHWIMIL IMPOMCXOJIUJIO 3aMEIICHHE PeoUIbHBIX
(JIIOOSIIMX T€YEHUE) BUIOB PHIO JUMHOPUIBHBIMHM (JTIIOOSIIMX CTOAYYIO BOAY), UTO
COIIPOBOXAAJIOCH HCYE3HOBEHUEM LIEHHBIX JIOCOCEBBIX U OCETPOBBIX ITOPOJ.
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boiee TOro, wu3MeHeHue pexuMa 3aTOIUICHMST W TEYEHUSA [MPUBOAWIO K
AecTadWIN3alnum cyocTpaTa, 4To KPUTHICCKH BAXKHO JIJISI TOHHBIX O0€CITO3BOHOYHBIX,
yMEeHbIIas UX MIIOTHOCTh U pazHooOpasue.

NuBa3us Yy:kepoaubix BumpoB. BpeneHne wuWHBa3WMBHBIX BHAOB (HAmpumep,
JIpEeNcCcCeHbl WM POTAaHA-TOJOBEIIKM), YacTO CBSI3aHHOE C CYJIOXOJCTBOM HIIU
HEKOHTPOJIMPYEMOW aKBAKYJbTYpOM, IPUBOAWIO K MEpPeCcTpoiike TPoPpuuecKUux
cereii. MlHBa3uBHBIE BBl JTMOO HAMNPSIMYIO KOHKYPUPOBAJIM C aOOPUTCHHBIMU 3a
MUIIEBbIE PECYPCHI U CYOCTpaT, MO0 BBHICTYIANU B KaueCTBE d(PPEKTUBHBIX XUIITHUKOB,
YTO B KOHEYHOM UTOTE CIIOCOOCTBOBAJIO BHITECHEHHIO U JIOKAJIBLHOMY HCYE3HOBEHHIO
MECTHBIX BHJIOB, JOTIOTHUTEIIBHO CHUXAas 00Iee OMOJIOTHYECKOEe pa3HOOOpa3ue.

Oo6cy:xxknenue Pe3yabTaToB 1 JkoJornueckoe IIpornosuposanne

[TosryueHHbIe pe3yabTaThl yOSIUTEIBHO JIEMOHCTPUPYIOT, YTO AHTPONOTeHHBI Ipece
JEUCTBYET HE U30JIMPOBAHHO, & KAK COBOKYITHOCTb CTPECCOBBIX (PAKTOPOB, KOTOPHIE
CUHEPIreTUYECKH YCWIMBAIOT JECTPYKTUBHOE BIMSHUE HA PEYHBIE 3KOCHCTEMBI.
PerpeccoHHbINl aHanu3 TMOKa3ajl, 4YTO KOHUeHTpauusi ¢ochaToB U cTreneHb
THAPOJIOTUYECKON 3aperyJMpOBAaHHOCTH SBISIIOTCA HauOoJiee CTaTUCTUYECKU
3HAYUMBIMU MIPEAUKTOPAMH CHHXKEHHSI OMOpa3zHoo0pasusi. YeM Bhllle 3TH MOKa3aTeNH,
TE€M HI>KE BUJIOBOE OOraTCTBO U BBIPAaBHEHHOCTH COOOIIIECTB.

Ha ocHOBe ycTaHOBJIEHHBIX 3aBUCHUMOCTEH HaMH pa3paboTaHa MPOTrHO3HAsi MOjeJb,
OCHOBaHHAasi Ha METOJIC JIKOJOTHYeCKOr0 HOPMHUPOBAHMS, KOTOpas ITO3BOJISET
OIICHUTH OKHAAaeMblii YPOBEHb jJerpagauuu OMOIICHO30B MPU PA3TUYHBIX CIICHAPHIX
XO03IMCTBEHHOT'O Pa3BUTHS BOJOCOOpHOTO OacceitHa. Mojeiab MOKa3bIBaeT, UTO €CIIH
TEKYIIHE TEMIIbl 3arps3HEHUS W THUIPOJOTHYSCKOM MOAMMUKAIIMM COXPAHITCS B
TEUCHUE CIEAYIOIMNX JBYX JACCATWIETUH, HTO TmpuBener kK mnorepe a0 40%
YyBCTBUTEJIBHBIX  BUJOB  MAaKpO3000€HTOCA M  CYIICCTBEHHOMY  CHUXEHHUIO
IIPOMBICIIOBOTO 3HaUCHHS UXTHO(AyHBI B UCCICAYEMBIX PEYHBIX CHCTEMaX.

Jyist ipeoTBpalieHus nanbHenIeit nerpajanud HeoO0X0IuM KOMILIEKCHbIN MOAXO0,
BKJIIOUYAIOIUI HE TOJBKO MOJEPHU3ALMIO OYHUCTHBIX COOPYXCHHH (CHM)KEHHE
XUMHUYECKOTO Ipecca), HO U BOCCTAHOBJIEHHE €CTECTBEHHOI0 I'MIAPOJIOrHYeCKOro
pe:kuMa (Hanmpumep, myTem aedparMeHTaIuu pek), a Takxke pa3padoTKy 3P HeKTUBHBIX
MEXaHU3MOB 0M00€e301IaCHOCTH ISl IPENOTBPALICHUS JAIbHENIITNX UHBA3U.

3ak/IroueHue

HccnenoBanue MOATBEPKIAET, UTO OMOJIOTMYECKHE HHAMKATOPBI (DKOJIOTHYECKUE U
OMOTHYECKHE MHJAEKCHI) SBISIOTCA HaumOojiee HAACKHBIM M HHTETrpalIbHbIM
WHCTPYMEHTOM JUIsl OLICHKM U MOHUTOPUHIA IKOJOTHYECKOr0 COCTOSTHMS PEYHbIX
cucreM. CHMKEHUE OMOpPa3HOO0pa3Us SIBISETCS MPSIMBIM CIIEICTBUEM KYMYJISITABHOTO
AHTPOIIOT€HHOT'O BO3JEUCTBHSI, KOTOPOE TPAHCHOPMUPYET CIOKHBIE M YCTOWYMBBHIE
HKOCHCTEMBI B MIPOCTHIE, TOMUHUPYEMbIE TOJIEPAHTHBIMU BUJAMH COOOIIECTBA.
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B

Ka4€CTBEC NMPAKTHICCKUX peKOMeH,Z[aIII/Iﬁ 110 COXpPaHCHUIO PECUYHOTO

OropazHo00pa3us NpeIaratoTcs CIeIyOUUe MEPHIL:

1.

2.

BHeapenne BOJOOXPAHHBIX 30H C JKECTKUM KOHTPOJEM UCIOIb30BaHUs
arpOXMMHKATOB B MPUOPEKHBIX MOJIOCAX.

JKOJIOTHYeCKass peadWJINTAlUsl 3apEryJIMpOBAHHBIX YYaCTKOB pEK C
UCIIOJIb30BAaHUEM PBHIOOMPOITYCKHBIX COOPY>KEHUM M UMHUTAIMEN €CTECTBEHHBIX
MaBOJAKOBBIX PEXKUMOB.

Ilepexon k mnpuUHOMIAM 0AacceiiHOBOrO YNPpPaBJeHHUs, TJ€ pEIICHUA
IPUHUMAIOTCS C YYETOM BO3JIEHCTBHSI Ha BCIO PEUHYIO CUCTEMY, & HE TOJIbKO Ha
JIOKAJIbHBIC YYACTKH.

Tonapko cucTeMHOE MPUMEHEHUE STUX MEp, OCHOBAaHHOE Ha TOYHOM IKOJIOTHYCCKOM
MPOTHO3MPOBAHUK, ITO3BOJUT OCTAHOBUTH TIPOIECC Jerpajanud ©u 00eCHednTh
JOJTOCPOYHYIO COXPAaHHOCTh MPECHOBOIHOTO OMOPAa3HOOOPA3HSI.
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Abstract

This paper explores the latest advances in modern physics, emphasizing both theoretical
foundations and practical applications. It examines key areas including quantum
mechanics, relativity, particle physics, superconductivity, and quantum computing. The
study analyzes the integration of theoretical models with experimental research and
highlights the impact of modern physics on technological development, energy systems,
and information technologies. Emphasis is placed on interdisciplinary applications and
future perspectives in fundamental and applied physics.

Keywords: modern physics, quantum mechanics, relativity, particle physics,
superconductivity, quantum computing, experimental physics, technological
applications

Introduction

Physics serves as the cornerstone of our understanding of the natural world, providing
insights into phenomena ranging from subatomic particles to galactic structures. Over
the past century, breakthroughs in theoretical and experimental physics have
fundamentally reshaped scientific paradigms and enabled transformative technological
advancements. The emergence of quantum mechanics, Einstein’s theory of relativity,
and the Standard Model of particle physics has expanded our comprehension of matter,
energy, space, and time.

Modern physics not only addresses fundamental scientific questions but also underpins
practical innovations in computing, energy production, medical technologies, and
material science. This paper aims to analyze the current state of modern physics,
exploring both foundational theories and their applications in contemporary research
and industry. Particular attention is given to emerging technologies such as quantum
computing, advanced materials, and energy-efficient systems, demonstrating how
theoretical physics drives practical innovation.
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Theoretical Foundations of Modern Physics
Quantum Mechanics

Quantum mechanics represents a paradigm shift from classical mechanics, introducing
fundamental principles such as wave-particle duality, quantum superposition, and
entanglement. The mathematical formalism, including Schrddinger’s equation and
Heisenberg’s uncertainty principle, allows precise predictions of particle behavior in
atomic and subatomic systems. Quantum mechanics has enabled technologies such as
semiconductors, lasers, magnetic resonance imaging (MRI), and quantum information
systems.

Entanglement, one of the most striking features of quantum mechanics, provides the
basis for guantum communication and computing. Experiments such as Bell’s inequality
tests confirm non-classical correlations between particles, paving the way for secure
guantum cryptography and teleportation protocols. Quantum technologies are predicted
to revolutionize fields ranging from artificial intelligence to energy-efficient
computation.

Relativity

Einstein’s theories of special and general relativity have transformed our understanding
of space, time, and gravity. Special relativity describes the behavior of objects at high
velocities, introducing effects such as time dilation and length contraction. General
relativity provides a geometric model of gravitation, explaining the curvature of
spacetime caused by mass and energy.

Experimental confirmations of relativity include gravitational lensing, the perihelion
shift of Mercury, and the recent detection of gravitational waves by LIGO and Virgo
observatories. These discoveries not only validate theoretical models but also open new
avenues for astrophysical research, cosmology, and navigation technologies such as
GPS, which require relativistic corrections to function accurately.

Particle Physics

The Standard Model classifies elementary particles and describes fundamental
interactions through gauge theories. Discoveries, including quarks, leptons, bosons, and
most notably the Higgs boson, have confirmed theoretical predictions and deepened our
understanding of mass generation and symmetry breaking.

Ongoing research at particle accelerators, such as the Large Hadron Collider (LHC),
explores phenomena beyond the Standard Model, including dark matter,
supersymmetry, and extra dimensions. These investigations aim to unify fundamental
forces and provide a more comprehensive picture of the universe’s structure and
evolution.
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Modern Experimental Approaches

Modern physics is fundamentally grounded in the interplay between theory and
experiment. While theoretical models provide predictions and conceptual frameworks,
experimental methods serve as the ultimate test of their validity. Contemporary physics
relies on a wide range of sophisticated techniques that allow scientists to probe nature at
scales previously considered inaccessible, from subatomic particles to cosmic
phenomena.

High-precision measurements constitute one of the pillars of modern experimental
physics. Such measurements not only test theoretical predictions with remarkable
accuracy but also reveal subtle deviations that may indicate new physics. For example,
precision spectroscopy of atomic and molecular systems has confirmed the predictions
of quantum electrodynamics (QED) to unprecedented levels, while simultaneously
providing a platform for testing variations in fundamental constants over time.

Particle collisions, achieved in high-energy accelerators such as the Large Hadron
Collider (LHC), enable researchers to investigate interactions at energy scales far
beyond those naturally occurring on Earth. These experiments have led to
groundbreaking discoveries, including the observation of the Higgs boson, detailed
studies of quark-gluon plasma, and searches for particles beyond the Standard Model,
such as supersymmetric partners and candidates for dark matter. Modern detectors used
in colliders are equipped with multiple layers of sophisticated sensors, calorimeters, and
tracking systems, allowing for precise reconstruction of particle trajectories, energies,
and decay channels.

Astronomical observations play an equally critical role in expanding our understanding
of the universe. High-resolution telescopes, space-based observatories, and
interferometric arrays facilitate the study of distant cosmic objects, phenomena, and
gravitational effects. The detection of gravitational waves by the LIGO and Virgo
collaborations exemplifies the power of experimental innovation. By employing laser
interferometry capable of measuring displacements smaller than a proton’s diameter,
scientists were able to directly observe the merging of black holes billions of light-years
away, confirming key predictions of general relativity and opening a new observational
window into the cosmos.

Technological advancements in instrumentation have revolutionized experimental
physics across all domains. Superconducting detectors, for example, offer unparalleled
sensitivity for measuring faint electromagnetic signals and detecting rare particle events.
Quantum sensors exploit phenomena such as superposition and entanglement to achieve
measurement precisions previously unattainable, with applications ranging from
navigation to magnetic resonance imaging. Cryogenic systems allow experiments to
operate at extremely low temperatures, reducing thermal noise and enabling the study
of quantum phenomena in condensed matter systems.
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Moreover, experimental approaches increasingly integrate computational methods for
data acquisition, analysis, and simulation. High-throughput data processing, machine
learning algorithms, and numerical modeling are indispensable for interpreting the
massive datasets generated by modern experiments. These techniques not only enhance
the precision of measurements but also facilitate the discovery of subtle patterns,
correlations, and anomalies that may indicate new physical principles.

In addition to high-energy and astronomical experiments, laboratory-based
investigations contribute to fundamental understanding in complementary ways.
Precision atomic clocks, ultra-cold atom experiments, and optical lattice systems allow
the study of quantum many-body systems and tests of fundamental symmetries.
Experiments in condensed matter physics, including studies of superconductivity,
topological insulators, and quantum Hall effects, provide insight into emergent
phenomena and practical applications in quantum technologies.

Collectively, modern experimental approaches create a continuous feedback loop
between theory and observation. Experimental results validate, refine, or challenge
theoretical models, while theoretical advances guide the design of new experiments.
This synergy ensures that physics progresses in a rigorous, evidence-based manner,
bridging the gap between abstract conceptual frameworks and tangible observations. As
experimental techniques continue to evolve, the boundaries of knowledge expand,
enabling exploration of phenomena across previously unreachable energy scales, spatial
dimensions, and temporal regimes.

In conclusion, modern experimental approaches are the backbone of contemporary
physics. By combining precision measurement, advanced instrumentation,
computational analysis, and innovative experimental design, scientists are able to probe
nature at unprecedented levels, confirm theoretical predictions, and discover new
physical principles. The continuous refinement of these methods ensures that
experimental physics remains a dynamic, forward-looking discipline, driving both
scientific understanding and technological innovation.

Applications in Technology and Industry

Physics has direct implications for technological development across multiple sectors.
Quantum computing promises to revolutionize information processing, offering
exponential speedups for specific problems compared to classical computers.
Superconductivity enables lossless energy transmission, powerful magnets for medical
imaging, and efficient storage of magnetic energy.

In materials science, the development of metamaterials and nanostructures relies on
quantum principles to create devices with novel optical, electrical, and mechanical
properties. Advanced photonics, derived from quantum optics, enhances
telecommunications and data processing. Additionally, innovations in energy systems,
including fusion research and renewable energy technologies, are grounded in the
principles of modern physics, demonstrating its critical role in addressing global

challenges.
-49 -



Quantum Computing and Information Technologies

Quantum computing leverages the principles of superposition and entanglement to
perform computations that are infeasible for classical systems. Quantum algorithms,
such as Shor’s algorithm for factorization and Grover’s search algorithm, highlight the
potential of quantum machines in cryptography, optimization, and machine learning.

Experimental implementation of quantum computers employs superconducting qubits,
trapped ions, and photonic systems. Current challenges include decoherence, error
correction, and scaling, but progress in these areas continues to accelerate. Quantum
communication systems, based on entanglement and quantum key distribution, promise
unbreakable security and represent a paradigm shift in data protection.

Energy Systems and Superconductivity

Superconductivity, a remarkable phenomenon in which certain materials exhibit zero
electrical resistance and expel magnetic fields when cooled below a critical temperature,
forms a cornerstone of modern energy and technological applications. First discovered
by Heike Kamerlingh Onnes in 1911, superconductivity has since evolved from a purely
theoretical curiosity into a practical tool for energy transmission, medical imaging, high-
performance computing, and advanced transportation systems. The absence of electrical
resistance in superconducting materials allows for near-lossless energy transfer,
providing a pathway toward highly efficient electrical grids and dramatically reducing
energy dissipation in power systems.

One of the most transformative applications of superconductivity is magnetic levitation
(maglev) technology, which utilizes superconducting magnets to lift and propel vehicles
without physical contact with tracks. This principle significantly reduces friction,
allowing for high-speed transportation with minimal energy consumption.
Superconducting magnets are also essential in medical imaging technologies such as
magnetic resonance imaging (MRI), where strong and stable magnetic fields are
required for detailed anatomical visualization. In addition, superconducting magnets are
employed in particle accelerators, nuclear fusion reactors, and experimental quantum
computing platforms, underscoring their versatility and broad technological relevance.

Research into high-temperature superconductors (HTS) has expanded the potential of
superconductivity for practical applications. While traditional superconductors require
extremely low temperatures near absolute zero, HTS materials, including cuprates and
iron-based superconductors, operate at comparatively higher temperatures, reducing
cooling costs and making large-scale deployment more feasible. Scientists are actively
exploring ways to enhance critical temperatures, improve material stability, and scale
production for industrial applications. Innovations in fabrication techniques, such as
thin-film deposition and nanostructuring, are accelerating the adoption of
superconducting technologies across diverse sectors.
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Energy systems increasingly benefit from physics-driven innovations that leverage
guantum mechanics, materials science, and thermodynamics. Advanced photovoltaic
materials, designed using quantum principles, exhibit enhanced light absorption, charge
carrier mobility, and conversion efficiency, contributing to the development of next-
generation solar cells. Battery technologies, including lithium-ion and emerging solid-
state batteries, rely on precise control of ionic transport and energy storage mechanisms
to achieve high capacity, longevity, and safety. Quantum mechanics also underpins the
design of supercapacitors, energy storage devices, and thermoelectric materials,
enabling efficient capture, storage, and redistribution of energy.

Nuclear fusion, long considered the “holy grail” of sustainable energy, is another domain
where modern physics directly informs technological innovation. Superconducting
magnets are critical for confining plasma in tokamak reactors, allowing the achievement
of the extreme temperatures and pressures necessary for fusion reactions. Advances in
plasma physics, materials research, and cryogenics are integral to realizing the long-
term feasibility of fusion as a clean, virtually limitless energy source.

Beyond individual technologies, the integration of superconductivity and advanced
energy systems plays a crucial role in creating sustainable, resilient, and scalable energy
infrastructures. Smart grids, combining superconducting transmission lines, renewable
energy sources, and energy storage systems, enable efficient distribution and dynamic
balancing of electricity, minimizing losses and stabilizing supply even under fluctuating
demand. The use of physics-driven innovations also mitigates environmental impacts,
reducing reliance on fossil fuels, lowering greenhouse gas emissions, and supporting
global efforts to combat climate change.

In conclusion, superconductivity and modern energy systems exemplify the profound
interplay between fundamental physics and applied technology. By eliminating
resistance, optimizing energy storage, and enabling high-efficiency transmission,
superconductivity provides both economic and environmental benefits. Coupled with
advances in photovoltaics, batteries, and nuclear fusion, these technologies constitute a
critical component of the global transition toward sustainable energy. Continued
research, material innovation, and integration of physics-based solutions will be
essential to meeting the growing global energy demand while minimizing environmental
impact and advancing technological capabilities across multiple sectors.

Discussion and Future Perspectives

Modern physics continues to expand both theoretical understanding and practical
capabilities. Interdisciplinary collaboration, combining physics with materials science,
computer science, and engineering, accelerates innovation and real-world applications.
Emerging fields, including quantum thermodynamics, topological materials, and
relativistic astrophysics, offer promising avenues for research and technological
advancement.
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Future progress depends on integrating theory, experimentation, and technology
development. Governments, research institutions, and private enterprises play a critical
role in supporting fundamental research, ensuring that scientific breakthroughs translate
into societal and industrial benefits.

Conclusion

The ongoing evolution of modern physics demonstrates its dual significance: deepening
our comprehension of the universe and driving technological innovation. The interplay
between theory and experimentation fuels discoveries in quantum mechanics, relativity,
and particle physics, with practical applications spanning energy, computing, healthcare,
and communication. Continued research in these domains promises to address pressing
global challenges and shape the future of science and technology.
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Abstract

The artificial heart represents one of the most profound achievements in biomedical
engineering, providing life-saving support for patients suffering from end-stage heart
failure. This paper examines the evolution of artificial heart technology, from early
experimental models to modern continuous-flow devices, emphasizing the integration
of engineering design, biocompatible materials, and clinical practice. The study
highlights the challenges of hemocompatibility, device durability, and patient
management, while also considering emerging trends such as biohybrid systems,
miniaturization, and personalized medicine. Through an in-depth analysis, the paper
demonstrates how artificial heart technology bridges the gap between theoretical
biomedical research and practical life-saving applications.

Keywords: artificial heart, ventricular assist device, mechanical circulatory support,
biocompatibility, cardiac engineering, clinical outcomes, biomedical innovation

Introduction

Cardiovascular diseases remain the leading cause of morbidity and mortality worldwide,
with heart failure representing a significant burden on healthcare systems. The shortage
of donor organs for transplantation and the limitations of pharmacological therapy have
prompted extensive research into mechanical circulatory support. The artificial heart is
a sophisticated biomedical device designed to replicate the pumping function of the
human heart, either partially or completely, enabling survival for patients with terminal
cardiac conditions.

The field of artificial heart development lies at the intersection of multiple disciplines,
including cardiology, mechanical engineering, materials science, and bioinformatics.
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Designing a device capable of mimicking the natural dynamics of the human heart
requires precise understanding of cardiac physiology, blood flow mechanics, and long-
term biocompatibility. Over the past six decades, artificial heart technology has evolved
from bulky experimental devices with limited clinical utility to compact, implantable
systems capable of sustaining patients for years, thereby dramatically improving
survival rates and quality of life.

Historical Development of the Artificial Heart

The origins of mechanical cardiac support can be traced back to the early twentieth
century with the development of extracorporeal circulation systems, which allowed
surgeons to perform open-heart operations. The first successful implantation of a total
artificial heart in a human was performed in 1969 by Dr. Denton Cooley, who used a
pneumatically driven device as a temporary bridge to transplantation. Early designs
faced numerous challenges, including mechanical failure, thrombosis, and limited
patient mobility, which restricted their long-term application.

During the following decades, significant progress was made in the development of
ventricular assist devices. Pulsatile-flow VADs were engineered to replicate the natural
rhythm of the heart, providing partial circulatory support while maintaining
physiological pressure and flow. The introduction of continuous-flow VADs in the early
twenty-first century represented a paradigm shift, offering smaller, more durable devices
capable of extended implantation. These innovations transformed mechanical
circulatory support into a reliable long-term therapy, enabling patients to regain
mobility, engage in daily activities, and maintain improved physiological stability.

Principles of Design and Functionality

Acrtificial hearts can be broadly categorized into total artificial hearts and ventricular
assist devices. Total artificial hearts replace both ventricles and the associated valves,
fully assuming the circulatory function. These devices generally employ pulsatile pump
mechanisms using diaphragms, flexible chambers, or rotary elements to simulate the
natural cardiac cycle. They are typically indicated for patients with severe biventricular
failure awaiting transplantation.

Ventricular assist devices, on the other hand, support one or both ventricles, assisting
the natural heart rather than replacing it entirely. Modern VADs can operate using
pulsatile or continuous-flow principles, with continuous-flow devices offering increased
durability, reduced size, and improved energy efficiency. These devices are used not
only as a bridge to transplantation but also as destination therapy for patients ineligible
for heart transplants and, in some cases, as a bridge to recovery.

The functionality of modern artificial hearts relies on advanced control systems that
regulate pump speed and flow rate according to real-time physiological demands.
Integration of smart sensors enables continuous monitoring of blood pressure, flow, and
device performance.
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Wireless communication technologies allow remote monitoring and adjustment,
enhancing patient safety and reducing the need for frequent clinical visits.

Biocompatibility and Material Science

One of the central challenges in the development of artificial hearts is ensuring that the
materials used in the device interact safely and effectively with human blood over
extended periods. Blood-contacting surfaces must be carefully engineered to minimize
hemolysis, thrombosis, and inflammatory responses, as these complications can
significantly compromise patient outcomes and limit the long-term functionality of the
device. Hemolysis, the rupture of red blood cells due to mechanical stress or chemical
interaction, can lead to anemia, jaundice, and organ damage, while thrombosis, the
formation of blood clots, can result in strokes, embolisms, or device malfunction.
Inflammatory responses, often triggered by the recognition of the artificial material as
foreign, may lead to fibrosis or systemic complications.

To address these challenges, researchers and engineers employ a range of biocompatible
materials that combine mechanical strength, chemical stability, and minimal biological
reactivity. Titanium is widely used in structural components of artificial hearts due to its
excellent mechanical properties, corrosion resistance, and proven biocompatibility.
Pyrolytic carbon, commonly applied in valve surfaces and blood-contacting chambers,
offers low friction and resistance to platelet adhesion, significantly reducing the risk of
clot formation. Advanced polymers, including medical-grade polyurethane and
polyetheretherketone (PEEK), are used for flexible diaphragms, tubing, and seals,
providing durability, elasticity, and compatibility with blood and tissue.

Beyond the selection of base materials, surface engineering plays a critical role in
enhancing biocompatibility. Anticoagulant coatings, such as heparin or nitric oxide-
releasing layers, are applied to blood-contacting surfaces to inhibit clot formation and
modulate platelet activity. Endothelial-like coatings, which mimic the inner lining of
blood vessels, can further promote biocompatibility by providing a biologically friendly
interface that reduces inflammatory responses and promotes normal blood flow. Recent
research has explored nanostructured coatings and bioactive surfaces that actively
interact with blood components to maintain homeostasis, opening new possibilities for
long-term implantation and reduced pharmacological intervention.

Mechanical durability is another essential aspect of artificial heart design. Components
are required to withstand millions of cycles of expansion, contraction, and rotational
motion per year without mechanical failure or material degradation. Fatigue failure,
wear of moving surfaces, and microcrack formation can compromise the safety and
longevity of the device. To mitigate these risks, computational modeling techniques,
including finite element analysis (FEA) and computational fluid dynamics (CFD), are
routinely employed. These methods allow researchers to simulate stress distribution,
fluid flow patterns, and mechanical strain under physiological conditions, enabling
optimization of pump geometry, valve design, and chamber configuration prior to
physical prototyping.
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In addition to computational studies, extensive laboratory testing is conducted using in
vitro circulation systems. These systems simulate human blood flow, pressure, and shear
stress conditions, providing a controlled environment to evaluate hemocompatibility,
turbulence, shear-induced platelet activation, and material wear. Such testing is crucial
for identifying potential failure points, understanding fluid-structure interactions, and
validating theoretical predictions before clinical implantation. Long-term bench testing
often spans months to years, simulating the operational lifespan of the device and
ensuring that mechanical and biological performance remains within acceptable limits.

Recent advances in material science have introduced innovative approaches to further
enhance biocompatibility. For instance, composite materials combining metals with
polymers or incorporating carbon nanotubes have demonstrated improved strength,
reduced friction, and enhanced blood compatibility. Research into self-healing polymers
and coatings also offers potential for extending device longevity by enabling minor
repairs of microdamage in situ. Moreover, bio-inspired designs, such as surfaces
mimicking the glycocalyx layer of endothelial cells, are under investigation for their
ability to actively regulate thrombogenic and inflammatory responses.

Ultimately, the careful integration of biocompatible materials, surface engineering, and
mechanical optimization ensures that artificial hearts can operate safely and reliably for
extended periods. The interplay between material science and biological considerations
underscores the interdisciplinary nature of artificial heart research, requiring
collaboration between engineers, biologists, and clinicians. Continued innovation in this
field promises to reduce complications, improve patient outcomes, and expand the
feasibility of long-term implantation, paving the way for a new era of mechanical
circulatory support that closely mimics natural cardiac physiology while maintaining
durability and safety.

Clinical Applications and Outcomes

Acrtificial hearts are primarily intended for patients suffering from end-stage heart failure
who do not respond to conventional therapies, including pharmacological interventions,
lifestyle modifications, and standard surgical procedures. End-stage heart failure
represents a condition in which the heart is no longer able to maintain sufficient cardiac
output to meet the metabolic demands of the body, leading to severe symptoms such as
fatigue, dyspnea, edema, and multi-organ dysfunction. For these patients, mechanical
circulatory support in the form of artificial hearts or ventricular assist devices (VADS)
becomes a crucial life-sustaining intervention.

Clinical outcomes associated with artificial heart implantation have improved markedly
over the past two decades, largely due to the development of continuous-flow devices,
advances in miniaturization, and the integration of highly biocompatible materials.
Continuous-flow VADs, which provide a steady, non-pulsatile blood flow, offer several
advantages over earlier pulsatile-flow devices. They are smaller in size, require less
mechanical energy, and are more durable, allowing for longer implantation periods with
reduced risk of mechanical failure.
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Additionally, these devices permit greater patient mobility, enabling individuals to
resume aspects of daily life and maintain a degree of independence previously
unattainable with older technologies.

Patients supported by modern artificial hearts demonstrate significant improvements in
survival rates, functional capacity, and overall quality of life. Clinical studies indicate
that survival beyond one year post-implantation exceeds 80% for carefully selected
patients, while many individuals are able to return to light physical activity, including
walking, controlled exercise, and even limited occupational engagement. Rehabilitation
protocols tailored to patients with mechanical circulatory support emphasize gradual
cardiovascular conditioning, respiratory exercises, and nutritional optimization, which
collectively enhance cardiac recovery potential and overall well-being.

Despite these positive outcomes, several complications remain significant concerns.
Stroke, often caused by thromboembolism or changes in blood flow dynamics, continues
to be a leading adverse event. Infection, particularly at driveline exit sites or device
interfaces, poses a risk due to the presence of foreign materials and percutaneous
components. Device malfunction, while less frequent with contemporary designs, may
result from mechanical fatigue, pump thrombosis, or electronic failures. Effective
mitigation of these risks requires meticulous patient management, including
individualized anticoagulation therapy, frequent imaging assessments, laboratory
monitoring, and patient education regarding hygiene and device care. Multidisciplinary
teams, comprising cardiologists, cardiac surgeons, nurses, and rehabilitation specialists,
play an essential role in monitoring device function, optimizing pharmacological
regimens, and providing psychological support.

Pediatric applications of artificial hearts are an emerging and rapidly evolving area.
Congenital heart defects, cardiomyopathies, and pediatric end-stage heart failure present
unique challenges, including anatomical size limitations, higher susceptibility to
thrombotic events, and developmental considerations. Research has focused on
designing miniaturized VADs and total artificial hearts capable of fitting smaller
thoracic cavities without compromising flow dynamics or biocompatibility. Clinical
trials involving pediatric patients have demonstrated promising results, with
improvements in survival, growth, and functional capacity, though careful long-term
follow-up remains essential to monitor complications such as hemolysis, device wear,
and immunological reactions.

Moreover, artificial hearts serve multiple clinical roles beyond bridge-to-transplantation.
For patients ineligible for heart transplantation, artificial hearts are increasingly utilized
as destination therapy, providing a permanent solution for circulatory support.
Additionally, some devices function as a bridge-to-recovery, allowing the native heart
to regain function following myocardial infarction, myocarditis, or acute
decompensation, after which the mechanical device may be explanted. This versatility
underscores the growing importance of artificial hearts as an adaptable and life-saving
intervention across a spectrum of clinical scenarios.

-57 -



Advances in remote monitoring and telemedicine have further enhanced clinical
outcomes. Modern devices often incorporate wireless sensors that continuously track
pump speed, flow, and pressure, transmitting data to clinical centers for real-time
assessment. This allows for early detection of device abnormalities, prompt adjustments
in anticoagulation therapy, and timely intervention in the event of complications.
Integration of patient-specific modeling and predictive analytics supports personalized
management strategies, optimizing device settings to match individual physiological
requirements.

In conclusion, the clinical applications of artificial hearts extend far beyond temporary
support, encompassing long-term management for patients with severe cardiac
dysfunction.  Continuous-flow  technology, miniaturization, and improved
biocompatibility have substantially enhanced survival, functional capacity, and quality
of life. Challenges such as stroke, infection, and device malfunction remain, but
multidisciplinary management, rigorous monitoring, and emerging pediatric-specific
designs continue to advance the field. As technology progresses, artificial hearts are
poised to provide increasingly effective, personalized, and sustainable solutions for
patients with complex cardiovascular needs, bridging the gap between engineering
innovation and clinical practice.

Emerging Technologies and Future Directions

Research in artificial heart technology increasingly focuses on integrating biohybrid
designs that combine synthetic pumps with biological tissues, aiming to improve
hemocompatibility and replicate more natural cardiac function. Miniaturization efforts
continue to enhance implantability and patient mobility, while advanced control systems
allow real-time adaptation to physiological changes.

The integration of patient-specific computational models enables personalized device
selection and surgical planning, optimizing outcomes and reducing complications.
Wireless power transfer and telemonitoring technologies enhance device autonomy and
reduce the risk of infection associated with percutaneous lines. The convergence of
engineering, materials science, and clinical practice continues to drive innovation,
promising fully implantable, long-lasting artificial hearts capable of mimicking natural

physiology.
Discussion

The artificial heart exemplifies the intersection of biomedical engineering and clinical
medicine. Its development reflects decades of iterative design, rigorous testing, and
interdisciplinary collaboration. While challenges remain in optimizing long-term
durability, biocompatibility, and accessibility, continued innovation promises to expand
the therapeutic reach of mechanical circulatory support. Emerging biohybrid systems,
smart sensors, and personalized medicine approaches are likely to define the next
generation of artificial hearts, providing solutions for patients currently considered
ineligible for transplantation.
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Conclusion

Acrtificial heart technology has transformed the management of end-stage heart failure,
offering life-saving support where pharmacological therapy and transplantation options
are limited. Advances in pump design, materials science, and smart monitoring have
significantly improved patient outcomes, enhancing both survival and quality of life.
Future developments in biohybrid devices, miniaturization, and personalized therapies
are expected to further advance the field, bridging the gap between engineering
innovation and clinical necessity. The artificial heart remains a testament to the
transformative power of interdisciplinary research in addressing one of the most
pressing challenges in modern medicine.
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AHHOTAIIUA

Hacrosmas craTes OCBsIIEHA KIOUYEBBIM TOCTHKEHUAM U aKTyaJIbHBIM CTPATErUsIM B
o0nactu pa3pabOTKH MOHOKJIOHAJIBbHBIX aHTUTea (MAT) HOBOro mokojeHus njs
JIeYeHUs 3710KaueCTBEHHBIX HOBOOOpa3oBaHuil. IMMyHOTepanusi, B 4aCTHOCTU Tepanus
Ha OCHOBE HMHIMOHUTOPOB KOHTPOJIBHBIX TOYEK, KapJWHAJIbHO HM3MEHMJIA MOJIXOJbI K
OHKOJIOTHYECKOMY JICUEHHIO, OJHAKO MpoOiieMa NEePBUYHON W NPUOOpPeTeHHOM
PE3MCTEHTHOCTH OCTaeTCsl KPUTHYECKOW. MBI aHaIM3UpyeEM METONOJIOTHYECKHE
MOAXO0/bl K MHKEHEPHO MoAu(UKANMU aHTUTEJ, (POKYCHUPYsICh HA CO3AaHUM OMcC-
cnenuuvecknx (BsAb) u myuabTH-cnenupuyueckux KoHcTpykuuii. [loapodnHo
paccMmaTpuBaeTcs MexaHu3M AeicTBus BsAb, crmocoOHBIX OJTHOBPEMEHHO CBSI3bIBaTh
AHTUICHbI Ha IOBEPXHOCTH OINYXO0JIeBON KJICTKHM U IJ(PPekTopHbIE KIETKH
uMMyHHOH cuctembl (T-mumdouutsr i NK-kneTku), oOecrieuuBas TeM CaMbIM
npsIMOE TEpeHanpaBiIeHUe IMTOTOKCHYECKOM akTHBHOCTU. OOcyxnaercs poib
ryMaHU3aluy, XUMEPU3alUU U ONTUMHU3AUMU ap(PUHHOCTH KaK KIIOYEBBIX ITAllOB
CHUHTE3a, ONpENeISIIOMUX (apMaKOKMHETUYECKHE M HMMMYHOTEHHBIE CBOMICTBa
KOHEYHOT'0 TE€pPareBTUYECKOro areHTa. IIpeacraBieHHble JaHHbIE OATBEP/KIAIOT, YTO
nepexo]l K MyJIbTH-Clieln(pUIecKuM miaThopMam sBisieTcst Haubosiee NepCreKTUBHBIM
HAIIPaBJICHUEM I IIPEOJOJIEHNS UMMYHOCYIIPECCUBHOIO MUKPOOKPYKEHUS OITYXOJIH
Y TOCTUKEHHUSI YCTOWYHNBOIO KIIMHUYECKOTO OTBETA y MAMEHTOB C METACTATHUYECKUMHU
dbopmamu paka.
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KiroueBble cioBa: MMMyHOTepanus paka, MOHOKJIOHAJIbHbIE aHTUTENA, OHC-
cnenu(puUeckue aHTUTEeNa, WHTHOUTOPbl KOHTPOJIBHBIX TOYEK, MOJEKYJIspHas
OHKOJIOT U, PE3UCTEHTHOCTDb, NH)XEHEPUS aHTUTEN, T-KIE€TKU, IUTOTOKCUYHOCTD.

1. BBeaenue

Onkonornyeckue 3a00JIeBaHUSI OCTAIOTCS OJHON M3 BEAYIIUX MPUYUH CMEPTHOCTH BO
BCEM MHpE, HECMOTPS Ha 3HAYMTEIBHBIH MPOTPEeCC B XUPYPTUH, XUMUOTEPANHH WU
ay4yeBOM Tepanuu. B mocinenHue Ba JAECATUICTAS HMMYHOTepPanmMsl 3aHsa
[EHTPaJIHLHOE MECTO B apCeHase MPOTHBOPAKOBBIX CPE/ICTB, I0KA3aB CBOIO CITIOCOOHOCTh
obecrieunMBaTh  JIOITOCPOYHYID  PEMHUCCHUIO  TIpPU  paHee  UHKYpaOeIbHBIX
3JI0KaY€CTBEHHBIX HOBOOOPa30BaHUSX. OcHoBomoONararonui TIPUHIIHTI
WMMYHOTEPAIIMA COCTOMUT B WCIOJB30BAHUM WM CTUMYJSAIHH COOCTBEHHOU
HMMYHHOUH CHCTeMbI TAIMCHTA ISl PAacClO3HABAHMUS W YHUUYTOXKCHHS OIyXOJIEBBIX
kieTok. Cpeir BceX MMMYHOTEPANeBTUYECKUX ar€HTOB, MOHOKJIOHAJIbHbIE AaHTUTEJIa
(MAT) wurparmT KIIOYEBYIO pOJb, BBICTyNas KaK BBICOKOTOYHBIE ''MOJEKYJISIPHBIC
HaBoquuKK". OpHAKO, HECMOTpS HA YCIEXH TaKUX IpernapaToB, KaK WHTHOUTOPHI
KOHTPOJIbHBIX TOYeK (HanpuMmep, aHTU-PD-1 wiu antu-CTLA-4), 3HaunTenpHas 4actb
MaIlMEHTOB IEMOHCTPUPYET OTCYTCTBUE OTBETA HAa TEPAIUIO, a Y MHOT'MX CO BpEMEHEM
pPa3BUBAETCS MPUOOPETEHHAS] PE3UCTEHTHOCTh. DTH OTPAHUYCHUS JTUKTYIOT OCTPYIO
HE00X0AMMOCTh B pa3padoTke MAT cienyroiero mokoJieHusi, KOTOpble 00JIaatoT
MOBBIINIEHHON 3((EKTUBHOCTHIO, CIIOCOOHOCTHIO MPEOJI0JIEBATH MMMYHOCYIIPECCHUIO
OMYXOJIEBOIO MHKPOOKPYKEHHUSI U 0oJiee CI0XXHBIM, MHOTOIEIEBbIM MEXAHU3MOM
NEUCTBUS.

[{enpto JAaHHOTO KCCIIEIOBAHMS SIBJIIETCS] CUCTEMATU3ALIMS U AETAIBHOE PACCMOTPEHHE
COBPEMEHHBIX OMOTEXHOJIOTHYECKUX M MOJIEKYJISIPHO-UHKEHEPHBIX MOJAX010B,
HaIpaBJICHHBIX HAa CO3/IaHWE HOBBIX, MHOTO(YHKIIMOHAIBHBIX AHTUTEJ, B YACTHOCTHU
Ouc-cnenn@uyecKUX KOHCTPYKIMUI, [JI1 TOBBIMICHUS IPOTHUBOOITYXOJEBOTO
MMMYHHOTO OTBETA U YJIYUIICHUS KIMHUYECKUX UCXOJ0B B OHKOJIOTHH.

2. Mogekyasipao-buosiornueckne OcuoBbl IIpoekTpoBaHusi AHTHTEJT

[IpoekTupOBaHUE TEPANEBTUYECKUX AHTHUTEN SIBISIETCS CIIOKHBIM MHOTOCTaJIMMHBIM
MIPOLIECCOM, HAUMHAIOIIUMCSA ¢ UACHTUPUKAIUN KINHUYECKH 3HAYMMON MUIIIEHH HA
ITOBEPXHOCTH OMYXOJIEBBIX WJIM HIMMYHHBIX KJIETOK. TpagulimoHHbIE MOHOKJIOHAJIBHBIE
AHTUTENA HaleJIeHbl Ha OJWH AaHTUIEH, BBIMOJHAA (DYHKIUIO OJOKMpPOBAHUS
curHasibHoro nyTtH (Hanpumep, EGFR) unu npusnedennst 3p(heKTOpHBIX KIETOK Yepe3
AHTHUTEJ03aBUCHMYI0 KJIECTOYHYI0 HUTOTOKCHYHOCTH (ADCC), onocpenoBaHHYIO
Fc-pparmentom. OnHako ayis NOBBILIEHUS 3(P(HEKTUBHOCTH, OCOOEHHO B CiIydasix
COJIUIHBIX OMYXOJieH, TpeOyeTCsl yCOBEpLUICHCTBOBAHUE CaMOM CTPYKTYpPBbI MOJIEKYJIBI.

OCHOBHBIMHM dTaIllaMH WHXXCHCPHOI'O CHMHTE3a SABJIAIOTCA:

Nnentuduxanus u onTuMHU3aNusa BapuadebHbIX 10MeHoB: CHavasia IpOBOJAUTCS
oTOOp niu renepanus BapuadenbHbix qomeHoB (VHH, VH/VL), o6naaaromyx BICOKOM
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a(l)(I)I/IHHOCTBIO 141 CHCHI/Iq)I/I‘{HOCTLIO K TOCJICBBIM aAHTHUTI'CHAM. 10T IMpouecc MOKET
BKJIIOYAaTh UCIIOJbB30BaHHUC (i)aFOBOFO JAUCILICA NN OMOIMOTEK CHHTETUYCCKUX aHTHTE].

I'ymanu3anus: [IoCKOIBKY MCXOIHBIE aHTUTENA YAaCTO IOJIYYArOT OT MBIIIEH, OHM
00JjafaloT BBICOKOM MMMYHOTE€HHOCTBIO 1Jisi dYenoBeka. [lpouecc rymaHuzanmm
3aKJIIOYAeTCs B 3aMEHE OOJIBIIMHCTBA MBIIIMHBIX IIOCJIEI0BAaTEIbHOCTEN Ha
COOTBETCTBYIOIIME  YEJIOBEUECKHE,  COXpaHsisi  NpU  3TOM  KPUTHYECKHUE
KOMILJIEMEHTApHO onpenesionue peruousl (CDR), oTBETCTBEHHBIE 3a CBSA3BIBAHUE
AHTUI€HA. OJTO CYIIECTBEHHO CHIKAET PUCK PA3BUTHS HEXKEJATEIbHBIX MMMYHHBIX
peaKuui 1 MpOJIEBACT UUPKYIALHNIO IIpenapaTa B OpraHu3Me.

Moaudpuxkanusa Fc-pparmenrta: /[ns ycuinenuss wim, HaoOOpOT, ISl yCTPaHEHUS
¢bynaxuit ADCC u koMiieMeHT3aBUCUMON UTOTOKCHYHOCTH (CDC) B MOCTOSHHYIO
(Fc) wactp antutena BHocsaTcs myTanuu. Hanpumep, nnxenepus Fc-dpparmenta moxer
OBITh HalpaBJICHA Ha yJIy4llleHHe cBsA3bIBaHus ¢ perentopamu Fc$\gamma$R na NK-
KJIIETKax JUId IIOBBIIIEHHWS LUTOTOKCUYHOCTM WM Ha MNPOJJIEHHE Iepuoaa
NOJIYBbIBEIEHHS Y€pEe3 ONTUMU3ALINIO CBA3BIBaHUS ¢ perentopom FCRN.

Otu (dyHAaMEHTaNbHble MOJAU(PHUKALUUA 3aKJIaJbIBAIOT OCHOBY ISl CO3/JaHMs Ooiiee
CJIOXHBIX, MYJbTH(QPYHKIMOHAIbHBIX KOHCTPYKIMH, CIHOCOOHBIX pEIIaTh MPOOJIEMBI
HEOJHOPOIHOCTH OITYyXOJM U HU3KOW UMMYHOTE€HHOCTH.

3. buorexnosornyeckre Crparerun Cunresa buc-cneuupuyeckux AHTHTEN

buc-cnennduyeckue anturena (BsAb) npencraBiasitor coboit  kimace MAT,
CITOCOOHBIX OJIHOBPEMEHHO CBSI3bIBaTh JBA Pa3JIMUYHbIX AHTHreHa. OJTa JIBOWHAas
CreuU(PUIHOCTh OTKPHIBAET MPUHIUIHUAIHLHO HOBBIE TEPANEBTUYECKUE BO3ZMOXKHOCTH,
rJ1aBHasl U3 KOTOPHIX — MepeHanpaBjieHue HMMYHHBIX KJIETOK.

OcHoBHOE W HauOoliee KIMHUYECKH 3HayuMmoe mnpumeHeHue BsAb — »sto T-
KJIETOYHBI perapreTudr. B stoM ciyyae ongHa "pyka" aHTuUTEna CBSI3bIBACT
crienuUIecKrii aHTUTEH, BBICOKO JKCIPECCUPYEMbId Ha TMOBEPXHOCTH OITyXOJIEBOM
kietku (Hanpumep, CD19 npu B-knetounsix muMmdomax), a BTopas "pyka" cBsS3bIBaeT
AKTUBAIIMOHHBIA PELENTOpP Ha MOBEPXHOCTH LIMTOTOKCHYEcKoro T-muMmounta, yaiie
Bcero CD3. Takoe cBs3biBaHNEe POPMHUPYET BpEMEHHBI HMMYHOJIOTHYECKHIl CHHATIC
Mexay T-KJIeTKo# U OIyXoJeBol KIETKOM, nHUIMupys MomHbii, MHC-He3aBucumbIii
LHUTOTOKCUYECKUH OTBET, JlaXXe €Cli OIyXoJeBas KJIeTKa MMEET HHU3KYIO
MMMYHOTE€HHOCTb.

B 3aBucumocTtn ot Hamuuusi FC-hparmeHTa u crmocoba coequHeHUs TOMEHOB, BsAb
JIEJSITCSL Ha JIBa OCHOBHBIX THIIA, TPEOYIOMIMX PAa3TUYHBIX OMOTEXHOJIOTUYECKUX
MOJIXO/TOB:

1. ®opmaTbl Ha ocHOBe FC-pparmenTa (IgG-mogoOHbBIE): DTH KOHCTPYKIIHUH
COXPAHSIOT TOJHOPA3MEPHYIO CTPYKTYpY aHTUTENa U 00JamaroT JIUTEIbHBIM
NIEPHOJIOM TONYBBIBEIeHNsA. VX CHHTE3 dYacTo CONpsHKeH ¢ MpoOsieMoi
HENMPABWJIBHOI0 CHAPUBAHMS TSKEJAbIX M JIerkMX nemei (mispairing). Jlns
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IPEOAOJIEHNUsT 3TOM IpoOJieMbl ObUIM pa3pabOTaHbl MHYKEHEPHBIE CTPATErHH,
takue kak "Knobs-into-Holes" (IIunsi-B-oTBepetusi) u "Electrostatic Steering"
(OnexkTpocTaTuyeckoe  HaBEACHHME), KOTOphIE  OOJIETYAIOT  MPaBUIBHOE
JAMMEPHU3ALINIO IBYX Pa3HBIX TSDKEIBIX IIeTIel B X0/I€ KIETOYHOTO IPOU3BOCTBA.

2. ®opmartbl 6e3 Fc-¢pparmenta (Fragment-based): Cioma oTHOCATCS Takue
KOHCTPYKIMHU, Kak Oucnmenmpuyeckue T-kiaerounsie 3Hra:kepol (BiTEs),
KOTOpBbI€ TMPEACTaBIAIOT CcOO0OM TaHaeM JByX SCFV (oaHOLIEOYEUYHBIX
BapualOeiabHBIX  (PparMeHTOB). OTH  KOHCTPYKIMM  OYEHb Majlbl U
BbICOKOA()()EKTUBHBI B MEPEHANPABICHUH, OJHAKO HX TJIABHBIM HEJOCTATOK —
O0YeHb KOPOTKMI Nepro/ MOoJIyBbIBeIeHUsI B KPOBU, TPEOYIOLIUI JTUTEIbHBIX
uHQy3uil. X CHHTE3 OCYLIECTBISIETCS MyTEM SKCIIPECCUU XUMEPHOI'O I'€Ha B
OaKkTepuaIbHBIX WU IPOKKEBBIX CHCTEMAX.

Ycnemnsiit cuate3 BsAb TpeOyeT He TONbKO MepeIOBBIX METOJ0B PEKOMOMHAHTHOI
JHK-TexHo/ioruM, HO W THIATEJIBHOM ONTHUMHU3AUUM TMPOU3BOACTBEHHBIX
KJIeTOYHbIX JuHui (damre Bcero CHO-keTok) muist o6ecnedeHust BRICOKOTO BBIXOA U
YUCTOTHI KOHEYHOTO OeKa.

4. Knuanyeckuid [lorenunan u Ilpeogosienue PesucreHTHOCTH

Kinnnanueckas 3¢Q@exkTuBHOCTh OHC-CIEHM(PUUECKUX aHTUTEN YK€ JOKa3aHa.
Hanpumep, blinatumomab (BiTE, nanenennsiit Ha CD19 u CD3) npoaemMoHcTpHupoBa
BIICUATIIAIONINE PE3YIIbTATHI B JICUCHUH PEHIUANBUPYIOIIETO OCTPOro JUM(POOIACTHOTO
neiiko3a. OnHako UCTUHHBIM mNoTeHuuan BsAb 3akmiouaeTcss B MX CIIOCOOHOCTH
Npeo/i0JieBaTh MEXaHM3Mbl Pe3MCTEHTHOCTH, BO3HUKAIOIIME IPU TPaJULMOHHON
MOHOTEPAITHH.

MexaHu3MbI MMpCOJOJICHUA PEC3UCTCHTHOCTHU BKIIFOYAIOT:!

Peraprerunr: BsAb Moryr aktuBupoBaTh T-KJIE€TKM HE3aBUCHMO OT HaJU4Hs Yy
omyxoJsieBor kinetku MHC-moJiekys1, KOTOpble 4acTO CHIDKAIOT HKCIPECCUI0, YTOOBI
n30exaTh MMMYHHOTO pacrno3HaBanusi. [Ipsmoe cBszpiBanme CD3 o0xomuT sTOT
KITFOYEBOM MEXaHU3M YKIOHEHHS.

Hcnonb3oBanue ABOMHBIX MHIIeHel: OIyXOJIM 4acTO TE€TEPOrEHHBI, U OTACIbHBIC
KJIIOHBI MOTYT TEpSATh JKCIpeccHro oaHoro aHtureHa (Hampumep, CD19), BeI3bIBas
peuunuB. Pa3pabotka MyabTH-cnenuuUecKux aHTUTEa (TpU- U OoJee
cnenuUYHbIX), HALEJIECHHBIX Cpa3y Ha JiBa WM TPHU PAa3HBIX OMYXOJEBBIX aHTUIEHA,
MO3BOJISIET CHUBHUTH BEPOATHOCTh AHTUI€H-HETAaTHBHOIO PelUAUBA U PACUIMPUTH
CHEKTp NAIMEHTOB, pEarupyIOLIMX Ha JICYECHUE.

Mopayasinusi MHKPOOKPY:KeHUsi: AHTUTENa MOTYT OBITh pa3paboTaHbl s
OJTHOBPEMEHHOI'0 OJIOKUPOBAHUS HMMMYHOCYNPECCUBHBIX CHTHAJIOB (HampuMmep,
PD—1/PD—L1 umu TGF—f) u akTHBaIuu IUTOTOKCHYECKOro OoTBeTa. TaKoW MOIXO0.
"nBa-B-0JlHOM" SIBJISIETCSI HAKOOJIee MEPCIIEKTUBHBIM JIJIs JICUEHUS TUIOTHBIX COJIMIHBIX
OMyXOJI€H, IIe UMMYHOCYIIPECCUBHOE MHUKPOOKPYKEHHE HUIpaeT KIIOUEBYHO pPOJb B
IIPOTPECCUPOBAHUH 3a00JICBAHMS.
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dapmarieBTHYECKast pa3pabOTKa ceiiuac aKTUBHO JIBHXKETCS B CTOPOHY co3naHust BSAD-
KOHBIOTaTOB (HAaNpUMEpP, COEAUHEHHUE C [MTOTOKCUYECKUM JIEKAPCTBOM WM
PAAVOHYKIIUIOM), YTO COYETAECT BBICOKYIO CIECIM(PUIHOCTh AHTUTEIA C MOITHBIM
[IUTOTOKCHYECKUM 3P (HEKTOM, TOCTABISIEMBIM MPSMO B OYar OMyXoJu.

3ak/JIrouYeHue

CuHTe3 HOBBIX AHTUTEN JUII MUMMYHOTEpAlMMd paka BBIIIEN] HAa KaueCTBEHHO WHOM
yYpOBEHb OJaroaapsi JTOCTHXKEHUSIM B 00JIaCTH MOJICKYJISIPHON WHKEHEPUH. DBOIIOIUS
OT MOHO-cTleIU(PUYECKUX K OHc- H MYJbTH-CHEHM(PUUECKHMM KOHCTPYKIUSAM
ABIISIETCS. TPSMBIM OTBETOM Ha BBI3OBBI, CBSI3aHHBIE C T'€TEPOrC€HHOCTHIO OMYXOJIH U
MMMYHHON PE3UCTEHTHOCTHIO. T-KjIeTOUYHBIH peTapreTHHr nocpeactsoM BsAb yxke
J0Ka3aJ1 CBOIO KIIMHUYECKYIO0 3HAYUMOCTh, 0COOCHHO B T€MAaTOJIOTMYECKON OHKOJIOTHH.
JlanpHelme wucciegoBaHus OyAyT cocpenoTodeHsl Ha: Pa3paGoTke HOBBIX
miaargopm s cunte3a lgG-momoOHbIx BSAD ¢ MuMHUMaNbHBIM KOJHMYECTBOM
HENPAaBWJIBHO  CIIAPEHHBIX  NpoaAyKToB.  HaeHTHGUKaAMH  ONTHMAJBHBIX
KOMOMHaNWA MUIIEHeH JUIsl CONMIHBIX onyxosen (Hanpumep, aktusaius NK-kinerok
COBMECTHO €  OJOKMpOBaHHMEM HWHTUOUTOPHBIX  PELENTOPOB).  YIIy4lIeHHH
npoHukamwuieii cnocoonoctu BSAb B omyxoneBoe mukpookpykeHue. BHeapenue
TUX  BBICOKOTEXHOJIOTMYHBIX  MOJIEKYJSIPHBIX ~ MHCTPYMEHTOB B  LIMPOKYIO
KITMHUYECKYIO TIPAKTHKY OOCIIaeT JaTbHEHIITYIO PEBOIOINIO B OHKOJIOTHH, IIPEBpaIas
MHOTHE paHee HeU3JIeunMble (pOpMBbI paka B XpOHUUECKHE 3a00IeBaHMSL.
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MATEMATHYECKOE MOIEJIMPOBAHUE ®U3NYECKUX ITPOLHECCOB

baimenosa I'yabaxeman

[IpenogaBatenp, kKadeapa TOUHBIX HAyK, BoeHHO-MOpCKOM HHCTUTYT MUHHCTEPCTBA
o0opons! TypkMeHucTaHa

r. TypkmenOamibsl TypkMeHUCTaH

I'yp6anmamenoBa AJITBIH

Crapmuii mpenogaBaTenb, kKadeapa TOYHBIX HayK, BoeHHO-MOPCKON WHCTUTYT
MunucrepctBa 000poHsl TypkMeHncTana

r. Typkmen6arisl TypkMeHUCTaH

AHHOTALIUA

B craree paccMaTpuBarOTCAd TEOPETUYECKHE W METOHOJIOTMYECKHE  OCHOBBI
MaTEeMaTHUYECKOro  MOJeNUpoBaHMs  (usmueckux mnporeccoB. IlokazaHo, dTo
MaTEeMaTHYECKOe MOJEIIMPOBAHUE SBJSETCS (PyHIAMEHTAIbHBIM HHCTPYMEHTOM
COBPEMEHHOM HayKH, OOECIEUMBAIOLIUM KOJMYECTBEHHOE OIMCAaHUE, aHaIu3 MU
IPOrHO3UPOBAHUE MOBEACHUSA CIOXKHBIX (usnueckux cucreM. OOcCyKaaroTcs
OCHOBHBIE TIOAXOAbl K TIIOCTPOCHHUIO MOJEIEH, METOAbl PEIICHUS YpPaBHEHMW,
BO3HMKAIOIIMX MPU OMUCAHUU PA3TUYHBIX (DU3UYECKUX SBIICHUW, a Takke poJib
YUCJICHHBIX BBIYMCIEHUH B cOBpeMeHHOH ¢u3uke. Ocoboe BHUMaHUE YJIeseTcs
IIpUMEpPaM MOJEIHMPOBAHUS MPOLECCOB MEXAHUKH, TEIMJIONPOBOJHOCTH, BOJHOBBIX
SABJICHUN U KBAHTOBOW MEXaHMKHU.

KiioueBble cjioBa: MareMaTH4eCKOE€ MOJECIUpPOBaHUE, (U3UUYECKUE MPOIECCHI,
mubdepeHnanbHble  ypaBHEHUS,  YHUCIEHHBIE  METOJbI,  TEOpUsS  TOJIf,
TETUIONPOBOAHOCTH, BOJIHOBBIE MPOIECCHI, KBAHTOBAsI MEXaHUKA.

BBenenue

CoBpeMeHHOE pa3BuTHE (U3UKA HEBO3MOXKHO TIPEJCTAaBUTh 0€3 aKTUBHOTO
MPUMEHEHUSI MaTeMaTU4YecKoro MojenupoBaHus. Dusnyeckue SBJICHUS YacTo
00J1aJ1at0T CIOKHOU CTPYKTYPO#, 3aBUCSAT OT MHOXKECTBA ITapaMeTPOB U MPOTEKAIOT BO
BPEMEHHU M MPOCTPAHCTBE, UTO JEJIACT MPSAMOE SKCIEPUMEHTAIBHOE HCCIICIOBAHUE
3aTPYJHUTEIIBHBIM ~WJM  DKOHOMUYECKH HelenecooOpa3sHeiM. Maremaruueckoe
MOJICJIUPOBAHUE TO3BOJISIET (POPMANM30BATh (PUIUYECKYIO PEATBHOCTh C MOMOIIBIO
MaTeMaTUYECKUX KOHCTPYKIUM, TMOJy4aTh KOJUYECTBEHHBIE PpE3yJbTaThl WU
MIPOTHO3UPOBATH MOBEJICHUE CUCTEM B PA3JIMUHBIX YCIOBUSIX.
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IlepBble MaTeMaTHUECKHE MOJENN (PU3UUYECKUX MTPOLIECCOB MOSBUINCH B KJIACCUYECKON
MEXaHMKE, I'/le 3aKOHbI HbIOTOHA IMO3BOJIMIIA OINKCHIBATH JABUKEHHUE TEJI C BBICOKOU
TOYHOCTBHIO. [lo3gHee BO3HUKIM MOIENM JIEKTPOAUHAMHUKH, TEPMOJIUHAMUKH,
KBaHTOBOM (u3uku u (U3UKKM TOJs, Kakgas M3 KOTOPBIX ONUpanach Ha
COOTBETCTBYIOIIME MaTeMaTHUYeCKHUEe METOAbl: Au(QepeHranbHble ypaBHEHUS,
BapHAIlMOHHBIE MPHUHLMUIBI, (QYHKIMOHATBHBIM aHadM3 M METOJbl YHUCIEHHOTO
uHrerpupoBanus. B XXI Beke MaremaTnueckoe MOJAEITUPOBAHNE CTAJIO HEOTHEMIIEMOMN
4acThl0 KaK (yHJZAMEHTaJIbHOM HAayKH, TaK M MHPUKIAJHBIX HCCIEIOBAaHUH — OT
acTpo(U3UKH 10 HAHOTEXHOJIOTHA.

TeopeaneCKne OCHOBBI MATEMATUYICCKOI0 MOAC/INPOBAHUA

MaremaTtuueckass  MOJENb  MPEACTaBIsIET COOOM  cUCTEMYy  ypaBHEHHH U
(YHKIIMOHAJIBHBIX 3aBUCHMOCTEH, OTpaXkaroIIMX OCHOBHBIE (PU3UUECKHE 3aKOHBI,
KOTOpPBIM IIOJUYMHSETCA paccMmarpuBaeMas cucrema. [Ipomecc MonennpoBaHus
BKJIFOUAET HECKOJIbKO JTaloB: HJCalIM3alio, (opMaiu3aluio, aHalu3 MOJIEIU U
MHTEPIIPETALUIO PE3YIbTATOB.

Ha »srame wpeanmu3anuu BBIACIAIOTCS CYILIECTBEHHBIE CBOMCTBA OOBEKTa, a
BTOpOCTEIEeHHbIE (aKTophl omyckaiorcs. Ha stane dopmanuzanuu GopMynupyroTcs
MaTeMaTUYECKUE COOTHOIIEHUS: 3aKOHbI COXPAHEHUs MAacChl, MMITyJIbCa, SHEPIUH,
YpaBHEHHSI COCTOSIHUS M JOp. Pe3ynbratoMm SBISETCS MareMaTU4yecKas CHCTEMa,
OMUCHIBAIOIIAs AMHAMUKY (PHU3UYECKOTO Mpoliecca.

Jlns  MHOTMX (Qu3MUecKUX 3a7ad MaTeMaTH4eckass MOJElb MPUHUMAET BUJ
muddepeHManbHbIX  YpaBHEHUM YacTHBIX NPOU3BOJHBIX. Hampumep, 3akoH
COXpaHEHMsS] DHEPTHMM IS TEIUIOBBIX IPOLECCOB MNPUBOJUAT K YPaBHEHUIO
TETUIONPOBOJAHOCTH, & 3aKOHBI MEXAHUKN — K cucteme ypaBHeHur HaBbe—CTOKCa Miin
ypaBHeHHIo Jlarpanxa. 9Ty ypaBHEHUs], KaK TPABUIIO, CJIIOKHO PEIINTH AHATMTUYECKH,
YTO TpeOyeT UCIOIb30BaHUS YUCIEHHBIX METO/IOB.

MexaHuKa U1 MaTeMaTHUYeCKoe ONMCaHue ABHKCHHUA

MexaHuka SIBISETCS OJHOM M3 HauOosiee NPeBHUX U (yHIAMEHTAILHBIX 00JacTeit
(bu3MKM, B KOTOPOM MaTEeMaTHYECKOE MOJCIUPOBAHUE WIPAET KIIOUEBYIO POJib.
NMeHnHO B MexaHHKe BIIEpBbIe ObUIA pa3paboTaHbl CTPOTHE MATEMATUYECKUE METOJIbI
onucaHus (PU3NYECKUX MPOIIECCOB, TOJOXKHUBIIINE OCHOBY JIJISl TAbHEHIIIETO Pa3BUTHS
BcexX paszzenoB Gusuku. B kimaccuyeckoi MeXaHUKe JBUKEHUE MATEPHABHBIX TOYEK U
TEeJI ONHUCHIBACTCS CHCTEMOU OOBIKHOBEHHBIX AU (hepeHIInanbHbIX YpaBHEHUH BTOPOTO
MOPsIKA, BHITEKAIOIINX U3 BTOPOTro 3akoHa HrroToHa:

d’r(t)

M = F(r(t),v(t),1),

rje r(t) — paauyc-BeKTOp TOUYKH, V(t) — cKopocTh, F — pesynbTupytomas cumia, a (m)
— Macca MaTepUajJIbHOU TOYKHU.
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Ora Qopmyna sBISIETCS KpaeyrojbHbIM KAaMHEM KJIACCUYECKOW (DU3HMKH: OHa
YCTAHABJIMBAET NPSIMYIO0 CBA3b MEXIY JACHUCTBYIOUIEH CWIOW M YCKOPEHHMEM TeJa.
Pemenne naHHOM CUCTEMBI YPaBHEHUH MTO3BOJISIET ONPEAEIUTD TPACKTOPHIO JBHKECHHUS
00BEKTa NPYU 33JaHHBIX HAYAJIbHBIX YCIOBUSX.

Jlarpan:xxeBa ¥ raMMJIbLTOHOBAa (GOPMYJIMPOBKH

JIns onvcaHusl CIOXKHBIX MEXAHUYECKHX CHCTEM C OTPAHUYEHUSIMU U CUMMETPUIMU
ITUPOKO HCIIONB3YIOTCA JIarpaHKeBa M TaMIJIBTOHOBA (DOPMYJIHUPOBKA MEXAHUKH.
JlarpanxeBa MEXaHMKa OCHOBaHA HA MPUHIIHUIE HAUMEHBIIIETO ICUCTBUS U UCIIOIb3YET
narpamxknad L = T - V, rne T — kuHeTHueckas 3HEpPrusi CUCTEMBI, a V —
MOTCHIMAJIbHASL JHEPrus. YPaBHEHHS [IBWKCHUS BBIBOISTCA W3 BapUAILMOHHOIO
npuHIuUna Junepa—Jlarpanxa:

4 (o) 2,
dt afjs Bq,-_ 1

rjae qi — 0O0O0OIIEHHbIE KOOPAUHATHI cucTeMbl. Takoil moaxoa mo3BoJiAeT 3PPEKTUBHO
YUUTBHIBATh KaK TOJIOHOMHBIE, TaK M HETOJOHOMHBIE OTpPAaHWYEHHUs, a TaKXKe
HCIIOJIb30BaTh METOJbl CUMILIEKTUYECKONM I€OMETPUU Ul aHaIu3a YCTOMYMBOCTHU U
COXPaHEHUS YHEPTUH.

['amunbToHOBa (HhOPMYIMPOBKA MPEACTABISIET COOOM nanpHeiniee o000IIeHrne U
OMUPAETCs HAa TaMUJIBTOHUAH — (DYHKI[UIO, YaCTO COBIIA/IAIONIYIO C MOJHOW DHEPrUeu
CUCTEMBbI. YpaBHEHUS ['aMUIbTOHA 3aIIMCHIBAIOTCS] B KAHOHUYECKOM BHJIE:

,__SH . OH
Qt_apft b= 5@:-

qTO ACJIacT UX y,Z[O6HI>IMI/I AJIsL TCOPCTHYCCKOI'O aHalIn3a, YUCICHHOI'O HHTCTPHUPOBAHUA
H IIEpexoJia K KBAaHTOBOM MEXaHUKE 4Yepe3 MPUHIUIT KBAaHTOBAHHUA.

MexaHuka CILIOIIHBIX cpea U ypaBHennst Hapbe—CToKkca

Korga peus HIET O )KUIKOCTAX M rasax, JBUKCHHME OIHCHIBACTCSA HE TPACKTOPHUSIMHU
OTAEJIBHBIX YaCTHILL, a ITOJISIMU CKOPOCTEUN U TABJICHUMN B KAXKJA0U TOUKE IIPOCTPAHCTBA U
BpeMeHU. B 3TOM ciydae NpUMEHSETCS MEXaHHWKa CIUIOLIHBIX Cpell, OCHOBHBIM
YpPaBHEHHEM KOTOPOM SBISIOTCA ypaBHeHHss HaBbe—CroKkca:

ﬁ(z—: ; (V-V)V) =~ Vp+ uV’v +f,

rie p — IUIOTHOCTh, V — TIOJIe€ CKOPOCTEeH, P — JHaBieHue, 4 — KoIPOUIIMEHT
BSI3KOCTH, f — 0OBEMHBIE CHIIBI. DTH YPAaBHEHHS HEIMHEWHBI U YPE3BBIUANHO CIIOKHBI,
YTO JE€JaeT HMX YHUCJIEHHOE pELIEHWE OJHOW W3 TIJIaBHBIX 3aJad4 COBPEMEHHOMU
BBIYMCIUTEILHON (DU3UKU U MaTEeMaTUKH.
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HecMoTpst Ha Kaxyliyrocs MPOCTOTY, aHAIMTUYECKUX pellleHuid ypaBHeHuil HaBbe—
Crokca W3BECTHO KpailHe Masio, ocoOeHHO B TpéxmepHOM ciydae. bomee Toro,
JI0Ka3aTeNbCTBO CYIIECTBOBAHUS U IJ1aIKOCTH PEIICHUH B O0IIIEM BUJIE SABIISETCS OAHOMN
U3 3a/1a4 TeicsiueneTus: KineBckoro HHCTUTYTA.

COBpeMeHHLIe METOABI YUCJTCHHOI'0O MOACJINPOBAHUSA

JIns aHanmu3a MEXaHUYECKUX MPOIECCOB AKTUBHO MPUMEHSIOTCS YUCIECHHBIE METOJIbI:
MeTOJi KOHEYHBIX aneMeHTOB (MKD), Meron KOHEYHBIX 00BEMOB, METOJ| YACTHII,
CUMILIEKTUYECKUE UHTETPATOPHI U Apyrue. OHU MO3BOJISIIOT PEHIATh CIIOKHBIE CUCTEMBI
YPaBHEHHU JUIA TEN C MPOU3BOJBHOM T€OMETPUEH, YYETOM HEJIMHEUMHBIX CBOMCTB
MaTepuasoB, nedopManuil U B3aUMOJICHCTBUN ¢ OKpyXkaromiei cpeaoil. CoBpeMeHHbIE
CYyHEPKOMITBIOTEPHI JAI0T BO3MOKHOCTh MOJICIMPOBATH ITPOLIECCHI B pealIbHOM BPEMEHU
WM C BBICOKOW CTENEHBIO JAETAIM3allUM, HANpUMEpP, MOBEACHUE TYpOYIEHTHBIX
MMOTOKOB WJIM TMHAMUKY MHOTOYAaCTUYHBIX CUCTEM.

HpI/IMeHeHI/Iﬂ B MH/KCHEPHUH, A3POAUNHAMUKE U KOCMHMY€ECKOM (l)I/I3I/IKe

MareMatnyeckoe MOJACIUPOBAHUE MEXAHUYECKMX MPOLECCOB HAIIO IMIHUPOKOE
MPUMEHEHUE B Pa3UYHBIX 00JacTAX HAyKW W TEXHUKU. B a’poauHamuke
MOJICIUPOBAHUE OOTEKaHUsI CaMOJIETOB M KOCMHUYECKHX allapaTroB TMO3BOJISET
MUHHUMM3UPOBATh COMPOTHBJICHUE M ONTUMHU3UPOBaTh (GOpMY KOHCTPYKIUMU. B
CTPOUTEIHLHOM MeEXaHUKe pacuéT HanpsbkeHuit u  jaedopmainuii  oOecriedyuBaeT
HaJ&KHOCTh MOCTOB, 3/JaHUN M WHXKEHEPHBIX coopykeHuil. B kocMmuueckon ¢usnke
MOJCIIUPYIOTCSI OPOUTHI CITYTHUKOB, ABUKEHUE IJIAHET U MEX3BE3HBIX TEJI, YTO BAKHO
JUISl HABUT ALK, MUCCUI B TaJIbHUIM KOCMOC U TIPEACKa3aHusl TMHAMUKHN aCTEPOUJIOB.

MOI[eJ'II/Ip()BaHI/Ie TCILJIOBBIX IPOIECCOB

TernoBbie SBJICHUS IMOJUYUHAIOTCA 3aKOHY COXPAaHCHHUA OHCPIHMU W BTOPOMY 34dKOHY
TCPMOANHAMHUKHU. OCHOBHBIM YpPaBHCHHUEM, OIMHUCBIBAIOIINUM PACIIPOCTPAHCHHUEC TCILIA B
TCIIax, ABJLICTCA YPAaBHCHHUC TCIIJIOIIPOBOJHOCTH!

Ou(x,t) 9
— = aVu(x,t),
= (x,0)
rae U(x,t) — Temmeparypa B TOYKEe X B MOMEHT BpeMeHH I, o — KO3(pQHIMeHT

TCMIICPATYPOIIPOBOAHOCTH.

OTO ypaBHEHME MOKET pElIaThCs AHAJUTUYECKHM TOJIBKO B MPOCTEUINUX CIIydasX,
HanpuMep U1 OJHOPOJHOTO CTEP KHS MM O€CKOHEUHOU cpeipl. B peanpHbIX 3amauax
VCIIOJIB3YIOTCSL YMCJICHHBIE METOJbI: METOJ KOHEUYHBIX Pa3HOCTEH, METOJ KOHEUYHBIX
AJIEMEHTOB, CHEKTpajdbHble MeTOAbl. COBPEMEHHBIE BBIYHCIUTEIBHBIE aJTOPUTMBI
MO3BOJISIIOT MOJENMPOBATh PACHPOCTPAHEHUE TEIla B CIOXKHBIX T€OMETPUYECKHUX
o0nacTsix, ¢ yu€roM (a30oBbIX MEPEXO0/I0B, HEIMHEWHBIX CBOICTB MATE€pUATIOB U
HECTAIIMOHAPHBIX TPAHUYHBIX YCIOBUI.
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MareMatnyeckoe MOJEIMPOBAHUE TEIUIOBBIX MPOIECCOB HUIPAeT Ba)XKHYIO pOJb B
SHEPreTUKE, METAJUTYPrUU, KOCMUYECKOU TEXHUKE, MUKPOAJIEKTPOHUKE, KIIMMATOJIOTUU
U IPYTUX 00JIaCTsX.

BosaHoBbIe nmpoueccobl 1 YpPaBHCHUSA

MHorue q)HSI/I‘IGCKI/IG SABJICHUA OIIMCBIBAIOTCA BOJTHOBBIMU YPABHCHUAMM. HpOCTCﬁIHCG
BOJHOBOC YPABHCHHUC UMCCT BU!:

8?1 t .

rae C — CKOpOCTh pacpOCTpaHCHUA BOJIHBI.

DTO ypaBHEHHE ONUCHIBAET 3BYKOBBIE BOJIHBI B BO3AYXE, MEXaHUUYECKHE KOJICOaHUs B
YOPYTUX Cpefax, 3JICKTPOMAarHUTHBIE BOJIHBI B BakyyMe. boisee CiloKHbIE MOJEIn
YUUTBIBAIOT IUCIIEPCUIO, 3aTyXaHHE, HEUHENHHBIE () (DEKTH U B3aUMOEHCTBUE BOJIH C
IPaHULIAMH.

YuclleHHOE PEIICHHE BOJHOBBIX YPAaBHEHUN HCIHOJIB3YETCS B CEHCMOJIOTMM JUIS
MOJEIIUPOBAHUS PACTIPOCTPAHECHHS 3EMIIETPIACEHHI, B aKyCTUKE JIJISl IPOEKTUPOBAHUS
MOMEIICHUI U CUCTEM CBSA3H, B ONTHKE ISl ONUMCAHUS JIA3EPHBIX MTyYKOB U (POTOHHBIX
KpUCTaJUIOB. BOJIHOBBIE TMpolieCChl SBISIIOTCA OJHUM W3 BaXXHEHIIMX OOBEKTOB
MOJIETTUPOBAHUS B COBPEMEHHON (hU3HKeE.

MaTtemaTH4ecKoe MOJIECIUPOBAHUE B KBAHTOBOM MeXaHHUKe

KBaHTOBBIE IPOLIECCHI ONMUCHIBAIOTCS TNPUHIMUINAIBHO HWHBIMH MaTEMATHYECKUMH
MOJIETISIMU 10 CPABHEHUIO € Ki1accudeckoil pu3nkoid. OCHOBHBIM YPaBHEHUEM SIBIISETCS
ypaBHenue Ipénunrepa:

rae y(X,t), — BosHOBas (yHKIUA, H— ramuibToHMaH cUCTEMBI, i — IOCTOSHHAS
[Lnanka.

Pemenne 3T1Oro ypaBHEHHMs IO3BOJISIET OIPENEIUTH BEPOSATHOCTHOE PACHPENEIICHUE
COCTOSIHMM CHCTEMBI M TPEJCKa3aTh pe3yJbTaTbl IKCHEPUMEHTOB. B OosbLIIMHCTBE
peanbHBbIX 33/a4 AHAIUTHUYECKOE DPEUICHHME HEBO3MOXKHO, ITOITOMY MCIOJIB3YIOTCS
YUCJICHHBIE METOAbI: METOJ pa3[eieHUs INEPEMEHHBIX, CIEKTPAJIbHBIE METO.BI,
JUCKPETU3aLMs IPOCTPAHCTBA U BPEMEHH, MAaTPUYHBIE METO/IBI.

KBanToBoe MOJCIUPOBAHUEC IIPUMCHSCTCS B (1)I/I3I/IK6 TBEPAOro Teia, KBAaHTOBOM OIITHKCE,
(1)I/IBI/IKC OJIEMCHTAPHBIX 4YacCTUILl, XHMHH H MATCPpHUAIOBCACHHU. COBpCMCHHBIG
BBIYMCIUTCIIBHBIC MOIMHOCTH IIO3BOJIAKOT MOACIHUPOBATH CIIOKHBIC KBAHTOBBIC
CHCTEMBI C OOJIBIINM YHUCIOM qacTHuIl 1 CJIOXHBIM BSaHMO)ICﬁCTBﬂeM.
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YucjaeHHbIe MeTOAbI M BLIYHCIUTEIbHANA q)mmca

CoBpeMeHHOE MaTeMaTHYECKOE€ MOJICIUPOBAHUE HEBO3MOXKHO 0€3 pa3BHTHIX
YHUCJICHHBIX METOJOB. MeTOJbl KOHEYHBIX pPAa3HOCTEeH, KOHEYHBIX JJIEMEHTOB,
CIIEKTpaJIbHbIE METO/Ibl, MeToAbl MoHTe—Kapio, anropuTMbl MATMHHOTO 00y4YEHUS U
Apyrue BBIYUCIUTENbHBIE TOIXOAbI TIO3BOJISIIOT peIIaTh ypaBHEHHS BBICOKON
CIIO)KHOCTH ¥ Pa3MEPHOCTH.

BoruncnutensHas  Qu3uka = O0OBENMHSAET ~ MaTeMaTH4YeCKOE  MOJCIMPOBAHUE,
AITOPUTMHUKY M IIPOTPAMMHYIO PEATU3ALMI0. BRICOKONIPOU3BOAUTEIBHBIE BBIUYNCICHHUS
(HPC) u cynepkoMmnbioTepbl 00€CIIEUUBAIOT BO3MOKHOCTh MOACIUPOBAHUS CIOKHBIX
(U3MYEeCKUX TMPOIECCOB, BKIIOYAs KIMMAaTUYECKHE MOJENH, IJIa3MEHHbIC SIBIICHUS,
KOCMOJIOTUYECKUE CTPYKTYPHI, TYPOYIEHTHOCTh U KBAaHTOBBIE 3(D(PEKTHI.

YuclieHHbIE METO/IbI HE TOJIBKO 00ECIIEUNBAIOT MOTYYEHUE MPUOIMKEHHBIX PEILICHUIH,
HO U CIIY’aT MUHCTPYMEHTOM BepU(PHUKALMU U MPOBEPKU AHATTUTUYECKUX MOJIEIIEH, YTO
JI€J1aeT UX KIIOUEBBIM 3JIEMEHTOM COBPEMEHHONU HaAYYHON METOO0JIOTUH.

3akJjIroueHue

Maremaruueckoe MO/JICJIMPOBAHUE buznYecKnx MPOLECCOB SIBJISICTCS
(yHIaMEHTAIbHOW YacThl0 COBPEMEHHOW HaykKu W TexHuUkH. OHO oOecreuuBaer
riiyOOKOe MOHMMaHWE HPUPOJIbI SIBICHUH, MO3BOJIAET MPOTHO3UPOBATH MOBEICHHUE
CUCTEM, pa3pabaThlBaTh HOBBIE TEXHOJOTMM M ONTHUMHU3UPOBATH CYIIECTBYIOLIUE
peleHus.

CoBpeMEHHOE MOJECIMPOBAHUE COYETAET CTPOTME MaTEMAaTHYECKHUE METOIbl C
MOITHBIMU  BBIYUCJIUTEIBHBIMU ~ MHCTPYMEHTAMM, OOECreYuBasi  BO3MOXKHOCTh
WCCIICIOBAHUS  SIBJICHUM, HEAOCTYNHBIX TMPAMOMY JKCHEPUMEHTY. Pas3Butue
MAaTEMATUYECKUX METOJIOB, YACICHHBIX AJITOPUTMOB U BBIYMCIUTEIBHBIX TEXHOJOTUN
Oylnetr U nanee OmpeaesisiTh mporpecc (GU3MKHU, MHXKEHEPHBIX HAYK W MPHUKIIATHBIX
ncciaeqosanni B XXI Beke.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

YJIK-004.8

METOJOJIOTUYECKHE IIOAXO0/1bI K IPUMEHEHHIO
MCKYCCTBEHHOI'O UHTEJIJIEKTA B COBPEMEHHOM HAYKE 1
TEXHUKE

AmbipanbieBa Mapana AjiadepeHOBHA

Crapmmii npenogasatensb, TypKMEHCKUI TOCY1apCTBEHHBIN YHUBEPCUTET UMEHHU
MaxTtymKynu

r. Amxaban TypkMeHucTaH

YapsieBa Aiipxkema HypbleBHa

[IpenonaBareib UCIAHCKOTO SI3bIKa, TYpPKMEHCKOTIO HAllMOHAIBHOTO HHCTUTYTA
MUPOBBIX SI3bIKOB MIMEHH JloBrIeTMaMMeTa A3aau

r. Amxaban TypkMeHucCTaH

AHHOTAIIUA

B nanHOW cTaThe MpENCTaBICH CUCTEMHBIN aHAIN3 METOJOJOTMYECKUX IMOIXOJ0B K
MPUMEHEHUI0 HCKyccTBeHHOTro wuHTewiekTa (M) B pa3nuyHbIX 007acTAX HayKH,
TEXHUKU U SKOHOMUKH. PaccMaTpuBarOTCS COBPEMEHHBIE CTPATETUH MTPOEKTUPOBAHUS
u BHenapenus MU-cuctem, BkiIIOYassh METOABI MAIIMHHOTO OOYy4YeHUs, TIyOOKOTo
oOy4eHus1, HepOoCeTeBbIX U TMOPUIHBIX Mojieneil. Oco0oe BHUMaHUE YACICHO dTanam
®u3HeHHoro 1wmkina WHU-npoektoB, opranu3amuu oO0paOOTKM J@HHBIX, OIICHKE
¢ (PEeKTUBHOCTH MOJENEeH W HHTEpIpPETaluu pe3ysibTatoB. B pabore mpuBeneHbI
MpUMEpHl MpPAKTUYECKOro mnpumeHenuss MU B MeauuuHe, NPOMBIIUIEHHOCTH,
SKOHOMMKE U YIIPABJIICHUH, a TAKKE O0CYXKIAIOTCS ITUUECKUE U TTPABOBBIC ACIIEKThI €T0
BHeApeHus. OCHOBHasi 1efib HCCIICIOBAHUS 3aKitodaeTcss B  (POpMYJIUpPOBAHUU
pekoMmeHmauui 1o wuHrerpauuu WM B HaydHble M TEXHHYECKME MPOLECCHI C
coOro/IeHneM MPUHIUTIOB 3((HEKTUBHOCTH, aJallTUBHOCTH U OTBETCTBEHHOCTH.

KitoueBble cJj10Ba: HCKYCCTBEHHBIN MHTEIIEKT, METOI0JIOTHSI, MAIIMHHOE 00y4eHHUE,
riyookoe  oOydeHue, o00paOOTKa  JaHHBIX, HHTEIUICKTyaJlbHbIE  CHUCTEMBI,
uHTeprperanus, 3tuka NH.

Beenenue

HCcKyCcCTBEHHBIN MHTEIUIEKT SBJSETCA KIFOYEBOW TEXHOJOTMEW COBPEMEHHOCTH,
crocoOHOM TpaHcPopMHUpoBaTh (pyHAAMEHTAIbHBIC MPOIECCHl B HayKe, MWHKEHEPUU,
HPKOHOMUKE U COLIMATIbLHOM cdepe. MeTonoa0ornyeckrue noixoabl K €ro UCIoJib30BaHUIO
MPEJCTABIAIOT COOOM KOMIUIEKC CHCTEMATU3UPOBAHHBIX MPONEAYp, MpPaBWI H
MPAKTUYECKUX METO/IOB, o0ecreunBarOIINX apexTrBHOE BHEIPECHUE
MHTEIJIEKTYAJIbHBIX CUCTEM B PEAIBHYIO CPEAY.
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Pa3BuTHE TakMX METOJOJIOTMI ONMHpAETCS HA JOCTUKEHUS MATEeMATHKH, CTATUCTUKH,
UH(GOPMATUKU U KOTHUTUBHOW HAYKH.

B orimume ot TpaauuuMoHHOrO mporpaMMmHoro obtecredenus, MW cmocobGen
aHAJIM3UPOBaTh OOJbIIME OOBEMBI JAHHBIX, BBIABIATH CJOXHBIE 3aBUCHUMOCTH,
(GopMHpPOBATH MPOTHO3bI U aJaNTUBHbIE pelieHns. COBpEMEHHBIE METOOJIOTUUYECKHE
KOHIIENIIMH YUUTBIBAIOT HE TOJIBKO AJITOPUTMHUUECKYIO 3(PPEKTUBHOCTD, HO U ACHEKTHI
UHTEPIPETUPYEMOCTH, OE€30IaCHOCTH M STUKH, YTO JENACT HUX NPUMEHUMBIMH B
pEaIbHBIX YCJIOBMSIX, TJ€ pe3yJbTaTbl BIMSIIOT Ha JIIOAEH, DSKOHOMHUKY U

UHPPACTPYKTYPY.

HcTopuko-MeToaoiornyeckue moaxoabl K pa3padoTke CHCTeM HCKYCCTBEHHOTO
HHTEJIEKTA

Pa3zBuTtHe METOMOJIOTMIA HCKYCCTBEHHOTO WHTEIJIEKTA HEPa3pbIBHO CBS3aHO C
ABOJIFOLIUEN HAYUYHBIX MPEACTABICHUNA O BBIYHUCIMTEIBHBIX CUCTEMAaX, KOTHUTHUBHBIX
IpolLeccax U CTaTUCTUIECKOM MoaenupoBanu. [lepsoie konuenuuu MU 3apoaunuce B
cepeauHe XX Beka, Korjga yuy€Hsle, Takue Kak AnaH Teropunr u J[>xoH Makkaprty,
MIPEIOKIIIA OCHOBBI (DOPMAIbHOTO OTMCAHUS MHTEIIEKTYaTbHOTO IMOBE/ICHUS MAIIIHH.
TeiopuHT B cBOEW paboTe MOMYEPKHYJ BO3MOXKHOCTH CO3/IaHMSI BBIYMCIUTEIHHBIX
MallIiH, CIOCOOHBIX UMUTHPOBATDH YEJIOBEYECKOE MBIIILIEHNE, @ MakKkapTH BBEN TEPMUH
«UCKYCCTBEHHBI  HMHTEJUIEKT», MPEIJIOKUB  METOAOJIOTMIO, OCHOBAHHYIO Ha
(bopMaJIbHBIX JIOTHUECKUX CUCTEMAaX U aJITOPUTMAX PACCYKICHUSI.

B nocneayronue necstunetust meroaoiornueckas 6aza MU nperepnena 3HaUMTEIbHBIC
u3MeHeHusi. Ha cMeHy 4YHCTO JIOTMYECKUM U OKCHEPTHBIM CHCTEMaM MPUIILIA
CTATUCTUYECKHE TIOJIXOJIbI U METO/bl MAIIMHHOTO 00yueHus. [losiBjeHNE anropuTMoB
oOy4eHHs ¢ yuuTeseM, 0e3 YUuTeNs U ¢ MOJKPEIJICHUEM MTO3BOJIUIIO CTPOUTH MOJIEIIH,
CIIOCOOHBIE CAMOCTOSITENIBHO BBISIBIISITH 3aKOHOMEPHOCTHU B OOJIBIINX 00BEMAX TAHHBIX.
C cepeaunnl 2000-X TOMOB KIIIOYEBHIM HANPABJICHHEM CTall0 TIyOOKOe OOydeHHe,
OCHOBAaHHOE€ HA MHOTOYPOBHEBBIX HEWPOCETEBBIX AaPXUTEKTypaX, YTO IO3BOJIHIIO
JIOCTUTaTh PEKOPJHOM TOYHOCTHM B paclO3HABaAaHUU H300pakeHUM, 00padoTKe
€CTECTBEHHOTO S13bIKa U MPOTHO3UPOBAHUH CIIOKHBIX MPOIIECCOB.

CoBpeMenHble  meromosiornueckue noaxoasl WM HUHTErpupyrOT  HECKOJIBKO
HampapieHUl Hayku. OHHM BKJIIOYAIOT MAaT€MaTUYECKHE OCHOBBI, TAKHE KaK TEOpHUs
BEPOSITHOCTEH, JIMHEHAsT anredpa U CTATUCTUYECKOE MOJICITUPOBAHUE, WHKECHEPHBIC
MOAXOJbl K MPOECKTUPOBAHUIO BBIYMCIUTEIBHBIX CUCTEM, KOTHUTHUBHBIE MOJIEIH,
OTHCBHIBAIOIINE TPOIIECCHl BOCTIPUATHUS W OOY4YEHHs, a TakXKe METOJbl 00pabOTKH
OONBIIMX JAHHBIX. Takas CHHEPTHs TMO3BOJSET CO3/1aBaTh CHUCTEMBI, CIIOCOOHBIE
aJanTUPOBATHCS K W3MEHSIONMMCS YCIOBUSAM, OOydYaThCsi Ha HOBBIX JIAaHHBIX M
MPUHUMATh PEIICHUS B CIIOKHBIX TUHAMUYECKUX CPEIax.

Hcropruueckuii aHaim3 mOKa3bIBAeT, uro Mertoposorus MU pa3BuBaercss LUKINYHO,
MPOXOJIS ATAIbl JOMUHUPOBAHUS JJOTUYECKUX MOJEIEH, CTATUCTUYECKUX MOJXOJIOB U
TMOPUIHBIX CUCTEM.
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Kaxxnas ¢asza oboramaer HayKy HOBBIMU HHCTPYMEHTaMH U METOJaMU, KOTOPBIE 3aTEM
UHTETPUPYIOTCS B coBpeMeHHble Iuiardgopmbl. Ocoboe 3HaueHue HUMEIT pPadoThI
MOCJICAHUX JIET, MOCBSIIEHHBIE HHTEPIPETUPYEMOCTH H OOBICHUMOCTU MOJIEJEH, U4TO
MO3BOJISIET CIIELMAIMCTAM MOHUMaTh, KakuM oOpa3zom MM mpuxoguT K KOHKPETHBIM
BBIBOJIaM, M 00€CTIEUMBAET MPO3PAUYHOCTb IPUHSITHSI PEILICHUH.

COBpeMCHHLIG HCCICOAOBAHUA ITOAYCPKHUBAIOT BaAXXHOCTH CHUCTCMHOI'O IIOAXOHdAa K
MCTOOOJIOTHAM HNHN. DT1o o3Hayaer HCO6XOI[I/IMOCTI> KOMIIJICKCHOI'O aHaJIn3a BCCX
9TallOB JXU3HCHHOI'O IUKJIa IMPOCKTAa — OT c60pa JaHHBIX M HUX npez[06pa60TKH a0
BHCAPCHUA MOACIHU B ITPUKIAIHBIC CUCTEMBI U ITOCTOAHHOI'O MOHUTOPHUHI'A e€ pa60T51.
HpHMeHeHI/IG CUCTCMHOI'O IIoAXOJda IIO3BOJIAACT HC TOJIBKO IIOBBICMTH TOYHOCTB
IMPOTrHO30B, HO U MHUHUMU3HUPOBATH PUCKHU OIHI/I6OK, CHHU3UTHb BJIIMAHUC NPCAB3ATOCTH
JaHHBIX U 00eCIICYnTh CO6JII-O,ZI€HI/IG ITHUYCCKHUX HOPM.

KpOMC TOTr0, COBPCMCHHAA MCTOHOJIOTHA  YUHTBIBACT CHGHI/I(i)I/IKy 0Tpacneﬁ
IIPUMCHCHHA. B MCOAMIIUHC N1 JOJDKCH CTPOro COOTBCTCTBOBATH CTaHAApPTAM
Oe301macHOCTH MMamUCHTOB U MCAUIUHCKUM ITPOTOKOJIAM. B sxoHOMUKE U (1)I/IHaHCOBOI\/JI
a”HaimuTuke cuctembel WU OPUCHTHUPOBAHBI Ha IIPO3PAYHOCTD, O00BICHUMOCTE H
IIPOrHO3UPOBAHUC PHCKOB. B IMPOMBINIJIICHHOCTH oco0oe BHHMaHHE YACIIACTCA
YCTOﬁqHBOCTH AJIropuTMOB M BO3MOKHOCTH HX HHTCTpallid B  CJIOKHBIC
IIPONU3BOACTBCHHBIC IICIIOYKHU.

AHanu3 nocieIHuX MyOauKaluil MOKa3bIBaeT, YTO METoJoorndeckue noaxoasr M
MIPOJIOJIKAIOT ABOTIOIIMOHUPOBATH C YUETOM JIBYX KITFOUEBBIX (pakTopoB. [lepBoiii — 3T0
yBeIu4YeHUEe OOBEMOB M pa3zHOOOpasws JaHHBIX, 4TO TpeOyeT pa3paOOTKH HOBBIX
METOJI0B 00pabOTKH M aHanu3a nHpopmaruu. BTopoit — 310 noBeIeHne TpedoBaHuit
K TOYHOCTH, HHTEPIIPETUPYEMOCTH B 0€30MacCHOCTH CHUCTEM, OCOOCHHO B KPUTHUYECKHU
BOXHBIX cdepax, TaKuX KaKk 37IpaBOOXpPAHCHHE, OJHEPreTHKa U  YIIPaBIICHHE
TPaHCIOPTHBIMU MOTOKAMH.

Takum 00pa3oM, HCTOPUKO-METOAOJOTUYECKU aHalu3 IMO3BOJSET MOHATh, Kak
pa3BUBAJIMCh NPUHIMUIBI NpoekTupoBanus MU, kakue moaxoapl okazaauch Hauboiee
3¢ (PEeKTUBHBIMU M KAaKWE€ HANpaBlieHUs HEOoOXOIWMO pa3BUBATh JJid OOecleyeHus
JAJbHENIIEH SBOITIOLMN CUCTEM UCKYCCTBEHHOTO MHTEIUIEKTa. CUCTEMHAs MHTETpalus
MaTe€MaTUYECKNX, WHKEHEPHBIX M KOTHUTHBHBIX METOJOB CO3JA€T OCHOBY IS
MOCTPOCHUS HHTEUIEKTYaJIbHbIX CHUCTEM, CIOCOOHBIX paboTaTh B CIOXKHBIX U
AMHAMMYHBIX cpefax, oOecreunBasi HaJA&KHOCTb, TOYHOCTb M aJalTHUBHOCTh B
JOJTOCPOYHOM IEPCIIEKTUBE.

AKusnennnlii uuka UN-npoexkToB

DddexruBHOE ncnonapzoBanue MM TpedyeT cucTeMHOTO MOX0/1a, KOTOPBIM BKITIOYAET
OpTraHM3AIMI0 KU3HEHHOTO IUKJA MpoekTa. Ha HagalibHOM dTame OCYIIeCTBISETCS
cOOp JaHHBIX M HX TMpeaoOpadoTka, BKJIIOYAs OYKUCTKY, HOpPMaJU3alUi0 W
Tpanchopmaruio nHGOPMAIUH JJI TOCIETYIONIEro aHaTu3a.
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Crnenyromuii 3Tan 3akito4yaeTcs B BEIOOPE alrOPUTMUYECKUX apXUTEKTYp U MOJEIIEH,
COOTBETCTBYIOIIMX IIOCTaBJIEHHBIM 3aJayaM. B paMkax 3TOro sramna NpUHUMAETCS
pellieHne O MPUMEHEHHH METOJO0B MAlIMHHOTO OOydeHHus, TiTyOOKOoro oOyueHwus,
PEKYPPEHTHBIX WJIM CBEPTOUHBIX CETEH, a TakKe 00 HMCIOJb30BaHUHM aHCAMOJIEBBIX
NOAXOAO0B JJIsI HOBBIILICHUS] TOYHOCTH IPOTHO30B.

ITocne BLI60pa MOICIIN IIPOBOJUTCA O6y‘{eHI/I€ H BaJlnaanysg Ha TCCTOBBIX JAHHBIX, YTO
ITO3BOJISICT OOCHUTDL KA4CCTBO HpGI[CKa?:aHI/Iﬁ N CKOPPECKTHUPOBATDH ITaPaMCTPbl CUCTCMBI.
Baxxnol yacThrO MCTOAOJIOTHU ABJIICTCA MHTCPIPCTALUA U 00BsICHEHHE PE3YyJIbTATOB
pa6OTBI I/H/I-CI/ICTCM, 4TO ITO3BOJIICT CIICHHUAJINCTAM IIOHUMATD IIPUYIHHBI IIPUHUMACMBIX
pemeHHﬁ H BBIABJIATH BIUAHHUC OTACIbHBIX (I)aKTOpOB Ha UTOTOBBIC IIPOTHO3BI.

Oran  BHEIpPEHUS MW MHTErpaluyd NOpeanojaraerT MOAKIIYEHUE MOJEIN K
CYUIECTBYIOIIUM HH(OPMALMOHHBIM CHUCTEMaM OpraHu3alui, MPOMBIIUICHHBIM
mpoueccaM, MEIUUUMHCKAM J1a0opaTopusM U YOPaBIECHYECKUM  IUIaT(HOpMaM.
@uHANBHBIM 3Tall BKJIIOYA€T MOHUTOPUHI pPabOTBl CHUCTEMbI U €€ OOHOBJICHUE B
COOTBETCTBHUH C U3MEHEHUSIMH BO BHELIHEHN CPEJE U ITOCTYIIJIEHUEM HOBBIX JaHHBIX, YTO
00€ecIreynBaeT JOJTOBPEMEHHYIO aKTyalIbHOCTh U 3 dekTuBHOCTS MU -perienuii.

COBpeMeHHbIe METOAOJOIMIECKHE CTPpATCIrMd B NPHUMEHCHHMH HCKYCCTBCHHOI'O
HHTEIJICKTA

CoBpeMeHHbIE  METOJOJIOTHYCCKHE  CTpPATerMd  IPUMEHEHHS  HCKYCCTBEHHOTO
WHTEJUICKTa OTMPAIOTCS Ha KOMIUIEKCHBIM HAO0Op IMOAXOA0B, KOTOPBIC TO3BOJISIOT HE
TOJIBKO BBISIBJISITH 3aKOHOMEPHOCTH B JaHHBIX, HO M CTPOUTH MpeCcKa3aTeIbHBIC
MOJIEIH, CIIOCOOHBIC aJanTUPOBATHCA K CIOXKHBIM W JIUHAMHUYECKUM YCIOBHUSAM
peanbHOro Mupa. OCHOBOH ATHUX METOAOJIOTHH SBIISICTCS MAIIMHHOE OOy4YeHHE,
MpeACTaBIIsAoNee COoO0M COBOKYITHOCTh  QJITOPUTMOB, CIIOCOOHBIX  HM3BJICKAThH
nHpopMaIuoo U3 OOJBIINX MACCHBOB JAHHBIX, BBISBIISITH CKPBITHIC 3aBUCHMOCTH H
dhopMUpOBaTh MPOTHO3HBIC MOJIEIN 0€3 HEOOXOAMMOCTH SBHOTO IMPOTPaMMHUPOBAHHUS
BCEX MPaBWJI MOBEACHUSA CHCTeMbl. Kiaccuueckue MeTOJbl MAIlMHHOTO OOYydYCHHS,
TaKhue KaK JIMHCWHBICE W JIOTUCTUYCCKUE PErPEeCCHU, IEPEBbS PEIICHUH W METOJ
OTIOPHBIX ~ BEKTOPOB, TMPOJOJDKAIOT  YCIEIIHO TPUMEHSThCS  JUIA  aHajau3a
PKOHOMHUYECKUX MHIUKATOPOB, MPOTHO3MPOBAHUS PHIHOYHBIX TCHICHIINA, BBISIBIICHUS
3aKOHOMEPHOCTEH B MEIUIIMHCKUX H OWOJOTWYECKUX JIaHHBIX, a Takke s
OTNITUMHU3AIIMN TPOMBIIIICHHBIX U TEXHOJIOTHYECKUX IMPOIIECCOB.

['mybokoe oOydeHue mTpeACTaBisAeT Cco0OM  JalbHEWIee  pa3BUTHE  ATHX
METOJIOJIOTUYECKUX MOAX0/10B. OHO OCHOBAaHO Ha MHOTOYPOBHEBBIX HEHPOCETEBBIX
apXUTEKTypax, KOTOPHIE MO3BOJIAIOT aBTOMATUYECKH BBIACIISATH KIIIOUEBbIE TPU3HAKHU U3
UCXOAHBIX  JAaHHBIX, MHHHUMH3HPYS HEOOXOOUMOCTb PyYHOTO aHaidu3a |
npeaBapuTesbHOro  otoopa (aktopoB. IIlpuMeHeHue CBEpTOUHBIX HeHpoceTen
0cO0eHHO 3(¢deKTUBHO Tmpu 00paboTKe W300paKEHHM, YTO HAILIO IIUPOKOE
WCTIOJIb30BaHNE B MEIUIMHCKON JWAarHOCTUKE, aHalli3e€ CIYTHUKOBBIX CHUMKOB,
aBTOMATHU3MPOBAaHHOW BU3YAJIbHON WHCHEKIMM HAa MPOW3BOJCTBEHHBIX JIHMHHUSIX U
KOMIIBIOTEPHOM 3PEHHH.
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PekyppeHTHBIE HEWpoceTH, CIIOCOOHBIE paboTaTh C MOCIEIOBATEILHOCTSIMH JTaHHBIX,
MPUMEHSIOTCS Ui aHaJIn3a BPEMEHHBIX PSAIOB, MPOTHO3WPOBAHUS (DUHAHCOBBIX U
KIIMMAaTUYECKUX TIPOIECCOB, a TpaHCHOpMephl O00ECTIEUNBAIOT KAYECTBEHHYIO
00paboTKy TEKCTOBOW HMH(pOpPMAIMHM, MAIIMHHOTO TEPEBOJAa M aHaM3a OOJBIINX
TEKCTOBBIX MAaCCHBOB.

['uOpuHbIE METOMOJIOTMYECKUE MOAXOJbl OOBEIUHSIOT JOCTOMHCTBA pPa3IMUYHBIX
QJITOPUTMOB M MOJIENECH, coyeTas TPaJULMOHHbIE METOJbl MAIIMHHOIO OOyuYeHus,
HEHpOCeTeBbIE PEIICHNs] U KCIEPTHBIE CUCTEMBI. Takoil MHTErpupOBaHHBIM MOJIXO]
MIO3BOJISIET COXPAHATh OalaHC MEKY TOYHOCTBIO IIPOTHO30B, aJalITUBHOCTHIO CUCTEMBI
K M3MEHSIOIIMMCS YCJIOBHMSIM U HMHTEPIPETUPYEMOCTBIO pe3ynbTaroB. ['MOpuaHbie
MOJIETI YCIEIIHO TMPUMEHSIOTCA B CJIOXHBIX 00JIacTsAX, re TpeOyeTcs coueTaHue
aHalu3a CTPYKTYPUPOBAHHBIX M HECTPYKTYPHPOBAHHBIX JAHHBIX, & TAK)KE BBICOKAs
CTENEHb HAJIEKHOCTH MPUHUMAEMBIX PEIICHUNA. B 4acTHOCTH, MEMIIMHCKUE CUCTEMBI
JUArHOCTUKH HCHOJIb3YIOT THOpPUIHBIE MOJETW JUIsi KOMOMHHUPOBAaHHOIO aHaIu3a
M300pakeHn, OMOXMMHUYECKMX TOKa3zareled M HMCTOpUM OOJie3HM NalUMeHTOB. B
MPOMBIIUICHHOW aBTOMAaTH3allud THOPUIHBIE CUCTEMBbI IMOMOTalOT OJAHOBPEMEHHO
YIPaBJIATh POOOTU3UPOBAHHBIMHU JIMHUSMU U TPOTHO3UPOBATh TEXHUUECKOE COCTOSHUE
00Opy10BaHUs, YTO CYLIECTBEHHO CHMXKAET PUCK COOEB U MOBBIMIAET 3PPEKTUBHOCTD
IPOU3BOJACTBA. B (pmHAHCOBOI aHANUTUKE OHU MO3BOJISIIOT COYETATh CTATUCTUYECKUE
METOJIbl OLEHKH PHUCKOB C TIIyOOKMM OOY4YEHHMEM [JIsi PACIIO3HABAHUS CIOYKHBIX
MaTTEPHOB MOLIEHHUYECTBA.

Metonosornyeckue moaxoAbl K mpuMeHeHnto WM BKIIOYAIOT TakkKe OLEHKY
3¢ (PEeKTUBHOCTU MOIeNIEl U MOHUTOPUHT UX paboThl nociie BHeApeHus. COBpeMEHHbIE
CTpaTeruu TPEeOYIOT HEMPEPHIBHOTO aHAM3a IPOU3BOJUTEIIBHOCTH  MOJIEIIEH,
aJanTaldd K HOBBIM JaHHBIM, BBISIBICHHS BO3MOXXHOW MPEAB3SITOCTH aJTOPUTMOB U
KOPPEKTHUPOBKHY TapaMeTPOB I 00eCIeueHUs HaIEKHOCTH U YCTOHYUBOCTH CHCTEM.
BaxxHoli 4YacThl0 METOJOJIOTUU SIBJIIETCA HMHTEPIPETUPYEMOCTh PE3yJIbTATOB,
MO3BOJISIIONIAS  CIICIUATIUCTAaM TTOHUMAaTh MPUYMHBI MPUHUMAEMBIX PEIICHUH, 4YTO
OCOOCHHO KPUTHYHO B 0O0JIACTSIX, CBSI3aHHBIX C O€30IaCHOCTHIO, MEIUIIMHOW U
YIPaBJIEHUEM COIIUATBHBIMU MTPOIIECCAMU.

Takum o00Opa3oM, COBpPEMEHHBIE METOJOJIOTMYECKHME CTpaTerud B  00JacTu
MCKYCCTBEHHOTO HHTEJUIEKTa (OPMHUPYIOT KOMILUIEKCHYIO CHCTEMY HWHCTPYMEHTOB,
KOTOpbIE 00€CNeUnBAIOT MHTETPALMIO aJTOPUTMUYECKUX PEIICHU B pa3HOOOpa3HbIe
OTpaCIu HayKH, TEXHUKH, IPOMBIILIIEHHOCTH U 3KOHOMUKH. OHU HE TOJIBKO NO3BOJISIOT
pelarh 3aa4dl MPOTHO3UPOBAHMUS M ONTUMHU3ALMHU, HO U CIIOCOOCTBYIOT Pa3BUTHIO
ruOKHNX, aJalNTUBHBIX W O€30MACHBIX WHTEIUICKTyaJIbHBIX CHCTEM, CIIOCOOHBIX
3¢ (HeKTUBHO (PYHKIIMOHUPOBATH B YCIOBUAX BBICOKOM HEONPEASNIEHHOCTH U TUHAMUKHU
COBPEMEHHOT'O MUpA.
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IIpakTHyeckue Kechbl HCNOJIb30BAHUSA

[IpumeHeHre MCKYCCTBEHHOTO HWHTEIIEKTa OXBATBIBACT IMUPOKWU CriekTp chep. B
meauuuHe MW ucnonw3yercs s aBTOMATHYECKOM JUArHOCTHKU 3a00JI€BaHUM,
IPOTHO3UPOBAHUS OCJIOKHEHUH W WHAUBUAYAIW3AalMU JICYCHHUsS IalUeHTOB. B
IPOMBIIUICHHOCTH  HMHTEJUIEKTyaJIbHBIE  CHUCTEMBI  IIOMOTAlOT  ONTUMHU3UPOBATH
IPOU3BOACTBEHHbIE  IPOLECCHl, IPOrHO3UPOBATh  OTKa3  OOOpYIOBaHUS U
aBTOMATHU3HPOBATh POOOTU3MPOBAHHBIE JHUHUU. B skoHomuke u ¢unancax WU
IIO3BOJIIET OLICHUBATH KPEAWTHBIE PUCKH, BBIABILITH MOLICHHUYECKHE ONEpalid H
aBTOMATU3UPOBATh  TOPTrOBBIE  ANTOPUTMBL. B yIpaBiIeHMM W JIOTUCTHKE
VMHTEJUICKTYAJIbHBIE  CHCTEMBI NPUMEHSAIOTCA U1  ONTUMM3AalHUM  MapUIPyTOB,
IPOTrHO3UPOBAHMS CIIPOCA U YIIPABIECHUS TPAHCIIOPTHBIMH MIOTOKAMH.

Kaxxnoe BHenpeHue TpeOyeT TIIATENbHOIO BBIOOpPA METOMOJIOTMUYECKUX MOAXOA0B U
HACTPOMKHU aJITOPUTMOB C YUETOM OCOOEHHOCTEHN O0Tpaciau, 00bEMa U KauecTBa JaHHbIX,
a Takxe cnenuUKy NpoUeccoB, B KOTOPbIX puMensierca UN.

ITHUYECKHE U IPaBOBbLIC ACIICKTDI

O¢ddextuBHas metononorus BHeApeHus VW He MokeT UTHOpUPOBATh 3TUYECKUE U
npaBoBble BOMNPOChl. (OCHOBHBIMU MNPUHUUIIAMU  SABJISIIOTCA  MPO3PAYHOCTH U
O00BACHUMOCTb aJTOPUTMOB, CIPaBEIIMBOCTb, OTBETCTBEHHOCTh W O€30MACHOCTb.
Oco0oe BHMMaHHE YyNENAETCS aHaJIU3y BO3MOXKHBIX IMPEAB3SITOCTEH B aJIrOpUTMAX,
3alUTEe MEPCOHAIBHBIX JTaHHBIX M OOECHEYECHHIO CIPABEIMBOTO B3aWMOJIECHCTBUS
CUCTEM C T0JIb30BATEISIMH.

MeTon0JI0ruM TOKHBI BKIIFOYaTh ayIUT MOJEJEN, aHAIU3 NocieacTBUi pemennii U
JUISL JIFOJIEM M OpraHM3alui, a TaKXKe KOHTPOJIb 32 JOJITOCPOYHBIMHU IOCIIEICTBUSIMU
BHEJIPEHUSI UHTEJUICKTYaJIbHBIX CUCTEM B Pa3IuvHbIC CHEPHI.

3akiIoueHue

Merononornyeckue MOAXOABI K TNPHUMEHEHUID HCKYCCTBEHHOIO  HMHTEIIEKTa
OOBEUHSIOT HAyYHbIE, MH)KEHEPHBIE U YNPABIEHYECKUE KOHUENIUHU JJI1 TOCTPOSHUS
aJanTUBHBIX, TOYHBIX M OE€30MAaCHBIX HMHTEIUIEKTyaldbHBIX cHCTeM. COBpEMEHHbIE
WCCJIEIOBAaHMS HAIMpaBi€Hbl Ha TOBBIIMICHUE HWHTEPIPETUPYEMOCTH  MOJEINEH,
VIy4IIEeHHE KayecTBa JaHHBIX W pa3pabOTKy THOPUIHBIX CHUCTEM, CIOCOOHBIX
aJanTUPOBATHCS K TMHAMUYECKU U3MEHSIOIIUMCS YCIIOBUSM.

Oddexrunas uarerparus MU mo3posser mOBHICUTh POU3BOIUTEIEHOCTh, TOYHOCTh
MIPOTHO30B U KAYECTBO NMPHHATHS PEIICHUH B HayKe, MPOMBIIIJICHHOCTH, SdKOHOMHKE U
YVIPaBJICHUH, 00CCIIeUrBasi YCTOMYNBOE Pa3BUTHE OOIIECTBA B YCIOBHAX IJI00aTBHOM
U POBU3AIIHH.
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Kosases Urops Huxkomnaesuu

CryaeHT kadeIpbl re0JIOTUH U Pa3BEIKU MECTOPOXKICHUM MOJIE3HBIX UCKOMTAEMBbIX,
Canxkrt-IletepOyprckuii ropusiii yauepcuteT Mmmneparpunbl Exarepunsr 11

r. Cankr-IlerepOypr, Poccuiickas denepanms

CoxouioBa Ejtena BukropoBHa

CryaeHT kadepbl Fe0JIOTUH U PA3BEAKU MECTOPOKICHHUM MOJIE3HBIX UCKOTTAEMBbIX,
Cankr-IleTepOyprckuii ropubiit yuuBepcutetr Ummneparpuisl Exkarepunsr 11

r. Cankt-IlerepOypr, Poccuiickas denepanus

AHHOTALIUA

[IpeacraBnenHas padoTa TMOCBSAIICHA aHAIU3Y U CHUCTEMATH3AlMd COBPEMEHHBIX
MO/IXO/IOB K Ire0JIOrN4eCKOMY KAPTHPOBAHMIO KPYITHOMACIITAOHBIX M PErMOHAIbHBIX
IJIONIA/ICH, TEPCHEKTUBHBIX HA BBISBICHHE HOBBIX MECTOPOKIECHHH IO0JIe3HbIX
uckonaembix. KitoueBbIM TpeOOBaHHMEM COBPEMEHHOUM T'€0JOTOpa3BEIKU SIBISETCS
HHTErpamnus pasHOPOIHbBIX JAHHBIX JJI MUHUMU3AIMU PUCKOB U COKpAIIEHUS CPOKOB
MOMCKOBBIX paboTr. Mpbl JeTalbHO paccMaTpPUBaEéM METOAOJOTHUIO COYETaHUs
ATUCTAHUMOHHOTO 30HAUpoBaHusa 3emun (33), BkIOuUas TUNEPCHEKTPAIbHYIO
ChEMKY U PaJUOJIOKAIMOHHYI0 UHTEP(EPOMETPHUIO, C TPAAUIMOHHBIMUA MOJEBbIMH
CTPYKTYPHO-T€O0JIOTHYeCKMMHU HccieqoBaHuaMu. (Ocoboe BHUMaHUE YJEICHO
nemu@poBaHUIO JTUHEAMEHTOB U KOJIbIEBBIX CTPYKTYP, KOTOPHIE YacTO SIBISIOTCS
WHJUKATOpaMU  TUIYOMHHBIX  TEKTOHMYECKUX  HAPYIICHUH, KOHTPOIUPYIOIIUX
JOKAM3AUI0 PYAHbIX Teld. OOCYXIaroTcsi TPUHIMUIBI MOCTPOCHUS TPeXMEPHBIX
reoJIOTMYECKUX Mojesieil Ha OCHOBE OOBEAMHEHHBIX MaHHBIX IS (OPMUPOBAHUS
OOBEKTHUBHOW M BBHICOKOTOYHON NMPOTHO3HON MO/eJIM, MO3BOJSIONICH palioOHATBHO
MJIAHUPOBATH IOPOTOCTOSIIIUE ATAIBI OYPEHUS U POXOJIKHU.

KiroueBbie cjI0Ba: TeoJIOTMYECKOE KApTUPOBAaHUE, IIOJIE3HBIE  HMCKOIAEMBIE,
JUCTaHIIMOHHOE 30HIMPOBAHMUE, CTPYKTypHasi re0JIOTHS, JIMHEAMEHTBHI,
TUIIEPCIIEKTPAJIbHAS ChEMKA, TPOTHO3HAS MOJENb, PYJAOKOHTPOIHUPYIOLIHNE CTPYKTYPHI,
re0JIOropas3BeIKa.
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BBenenue

OddexkTrBHAST U IKOHOMHYECKH OOOCHOBAHHAs pa3BEAKa HOBBIX MECTOPOKIAEHH
MOJIE3HBIX HCKOMAEMbIX OCTA€TCA CTPATETHYECKONl 3amaueld s oOecreueHus
pecypcHol Ge3omnacHOCTH J00oro rocyaapcrBa. I[lo Mepe ucCTOIIEHHsS 3amacoB
JIETKOJIOCTYMHBIX, XOPOIIO M3YyYEHHBIX OOBEKTOB, T€0JOTOpa3BeKa BBIHYK/ICHA
NepexoAuTh K paboTe B TPYIHOAOCTYMHBIX pErMOHaX, a TakKKe K TIOUCKY
rIIyOOKO3aJIeTaloIIUX U CKPBITBIX MECTOPOXKACHUN. B 3THUX yCIOBUSX TpaaullMOHHbIE
METOJbl, OCHOBAaHHBIC HCKIIOUUTEIBHO HA MOJEBBIX MAPHIPYTAX WU OypeHHH,
CTaHOBSITCSI YPE3MEPHO 3aTpaTHBIMU U Masiod(dpexkTuBHBIMU. COBpEeMEHHAs Tapaiurma
re0JIOTUYECKOr0 KapTUPOBaHUsI TPeOyeT KOMILJIEKCHOTO MOAXO0Aa, 00BEIUHSIONIETO
MOCJIEAHUE IOCTUXKEHHS B 00JIACTH KOCMHY€CKOH Ie0JIOruM, re0MH(OpMANMOHHBIX
cuctreM (I'MC) u BBICOKOTOYHOTO MOJIEBOT0 CTPYKTYPHOIO aHajau3a. OITO
HEOOXOJIUMO i1 TPOBEICHUS MHOTOCTYNIEHYaTOr0 OTCEBa OeCHepCrHeKTUBHBIX
TEPPUTOPUN M TOUECUHOTO BBISABJICHUS HauOoOJee BEPOSTHBIX YYaCTKOB JIOKaJU3alluu
PYAHBIX TEI.

[enbto HacToAlIEH pabOTHI SBISETCS HE MPOCTO ONMMCAHHME OTAEIBHBIX METOJIOB, a
JEMOHCTpaLUs METOA0JI0rHYeCKONH OCHOBBI JJIsi MHTErpalMM JaHHBIX Pa3InYHON
IPUPOJBI — OT CIYTHUKOBBIX H300paXEHUH A0 MHMKPOCKOIMMYECKOIO H3y4YeHUs
num@oB — B eauHyr LudpoByro cpexy. Takas cuHeprusi MO3BOJSET TE€OJIOTy-
MIOMCKOBUKY BHJETb HE IMPOCTO OTIEIbHbIE OOHAXEHUS, HO U PerduoHaAJIbHbIE
3aKOHOMEPHOCTH PA3MEIICHUS PYyIOKOHTPOJIUPYIOIIUX CTPYKTYpP, YTO MHOTOKPATHO
MOBBIIAET YCIEIIHOCTh TEO0JIOTOPa3BEAOYHBIX IPOEKTOB HA pAaHHUX CTaOUsiX.
Pa3paboTka W mpUMEHEHHWE TaKOM WHTEIPUPOBAHHOM METOJOJIOTHH SIBISIIOTCS
KJIFOUEBBIM YCIIOBUEM JUIsl JajgbHEHIero 3@QeKTUBHOTO OCBOEHUS MHUHEpaIbHO-
CBIPHEBOM Oa3bl.

Hpunuuns [ouckoBoro Kapruposanus

[louckoBoe reoslorMUecKOe KapTHUpoBaHHE Oasupyercs Ha (yHAAMEHTAIbHOM
MPUHIUIIE TEOJIOTUH: 3AKOHOMEPHOM CBSA3M MEXIy (OPMHPOBAHHUEM MOJE3HOTO
HCKOMAEMOTO W TEKTOHMYEeCKHM, MArMaTH4eCKHM, JHUTOJOTHYECKHMM WU
MeTaCOMATHYEeCKUM KOHTPOJIEM. YCIEeX KapTHPOBAaHUS 3aBUCUT OT IPABHIBHOTO
IIOHUMAaHUSI TeHEeTHYeCKON MOJeJIM MECTOPOXKIAECHUS, KOTOpas OIpPEHEISIET, KaKHhe
MMEHHO Ie0JIOTUYECKHE MPU3HAKY (MHAUKATOPHI) CIEYeT UCKATh HAa TIOBEPXHOCTH U B
Heapax. KapTupoBaHue HampaBiieHO Ha JETalbHOE H3Y4Y€HHE M OTOOpa)KeHHe Ha
Tomorpapuueckoil ~ OCHOBE  MPOCTPAHCTBEHHOTO  TMOJIOKEHHUS  Pa3iIMuYHBIX
reoJIOTH4ecKuX TeJ (cTpaTUrpaduueckux TOPU3OHTOB, HUHTPY3UBHBIX MaCCHUBOB,
TEKTOHUYECKHX pPa3pblBOB), a TakKe Ha (UKCAIMI0 UX BEIIECTBEHHOIO COCTaBa U
CTPYKTYPHBIX 3JIEMEHTOB.

BaxHbIM TEOPETUYECKUM 3JIEMEHTOM MTOMCKOBOI'O KAPTUPOBAHUS SIBJIICTCS KOHUECTILIUS
PYAHBIX (popMaALMH U PYAHBIX pailoHOB. DOPMAIIMOHHBIA aHAIIN3 MO3BOJISIET CY3UTh
00J1aCTh MOMCKA, TTOCKOJIBKY OTPEICTICHHBIE TUITBI MECTOPOKIACHUN aCCOIUUPYIOTCS C
KOHKPETHBIMU T'€OTEKTOHUYECKUMU 0OCTaHOBKAMHU U KOMILIEKCAMH TTOPOI.
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Hampumep, 3070TO-KBapLeBbIE MECTOPOXKICHHS 4YacTO IPUYPOUYEHBI K 30HaM
PETHOHANIBHBIX CIBUTOB U METAaMOP(PHU30BaHHBIM 0CAI0UYHO-BYJIKAHOTEHHBIM TOJIIIAM,
TOTJa KaK KPYMHbIE MEAHO-OP(GUPOBHIE CHUCTEMBI CBSI3aHBI C CYOBYJIKaHHMUYECKUMU
UHTPY3UsSIMU U 30HAMU MHTEHCUBHOW THApOTepMaibHOU mepepaboTku. B mporecce
KapTUPOBAHUS T'€0JIOT HE MIPOCTO OTMEYAET BBIXOJIbI MMOPOJ, HO U KiIaccu(uuupyer ux
M0 TPHUHAIJICKHOCTH K  KOHKPETHOM  (QopMmaluu W  BBIABIACT  apeatibl
THAPOTEPMAJIBHBIX  M3MEHEHHMH, KOTOpblE  CIy)aT  HENOCPEICTBEHHBIMU
UHAMKATOpaMu OJIM30CTU PYJOHOCHBIX CTPYKTYp. [IpaBuiabHOE KapTUPOBAaHUE AOIKHO
HE TOJBKO PErUCTPUPOBATh BHUIUMBIE OOBEKTBHl, HO U 3KCTPANOJHPOBATH
HaOJII0JaeMble CTPYKTYpPHBIE 3JIEMEHTHI 1O MOKPOBBI PHIXJIBIX OTJIOKEHUI M Ha Te
YUYacCTKH, I'7I€ KOPEHHbIE MOPOAbl HE OOHaXEHBI, YTO TPeOyeT riIyOOKOro MOHMMaHUS
PETHOHAIBHOM TEKTOHUKU U CTpaTUrpaduu.

HNurerpanus Kocmnueckux U3o6paxkennii u I'eopusuuecknx Iosei

O} peKkTUBHOCTh COBPEMEHHOTO T'€OJIOTUYECKOr0 KAPTUPOBAHHUS MHOTOKPATHO
MOBBIIIAETCA 32 CYET MCIOJIb30BAHUS METOAOB MAUCTAHIIMOHHOIO 30HAUPOBAHUA
3emuin (33) u ananuza reodu3HUECKUX TOJIEH, KOTOPHIE IMO3BOJIAIOT MOIYYUTH
MH(}OPMAIUIO O Te0JIOTHUYECKOM CTPOSHUU Ha IJIOMIAU B IECSITKU THICSY KBAJPATHBIX
KWJIOMETPOB 0€3 HEOOXOJUMOCTH TMPOBEJCHUS TPYJOEMKUX TIOJEBBIX paldorT.
Kocvuyeckne CHUMKH BBICOKOTO M CBEPXBBICOKOTO pa3pelieHusi, oOpaboTaHHBIE B
cnenuanu3upoBanHbix [MIC-makerax, SIBIASIOTCS NEPBUYHBIM HHCTPYMEHTOM IS
PErHOHAJILHOIO CTPYKTYpPHOro aemupupoBanusi. Ha sToM »Tame mpoucxomgut
BBISIBJICHUE JINHEAMEHTOB — JIMHEHHBIX 3JIEMEHTOB peibeda U PUCYHKA THIPOCETH,
KOTOPBIE C BBICOKOU BEPOATHOCTHIO OTPAXKAIOT KPYIHbIE IJIyOMHHBIE Pa3JIOMbl WU
30HBI TPEUIMHOBATOCTH, UTPAIOILIKE POJIb PYAHBIX KAHAJIOB WIH SKPaHOB.

OC00OEHHO 1IEHHBIM SIBIISIETCS UCTIOJIB30BAHNE THIEPCIEKTPATbHONH CheMKH, KOTOpas
MO3BOJISIET PETUCTPUPOBATH DJICKTPOMATHUTHOE M3JIyYEHHUE B COTHAX Y3KHX
nuarna3oHoB  crekTpa. ChnekTpaiabHble TOANUCU TOPOJ  HCHOJB3YHOTCA A
KapTUPOBAHUS MHUHEPAJIOB THIAPOTEPMAJIbHBIX M3MEHEHMM, TAKUX KaK KaOJIWHWT,
CEpUILIUT, XJOPUT U APYTHE, KOTOPHIE SBISIOTCS OpPeoJiaMu BOKPYr pyaHbix Tei. C
MMOMOINIBI0  CIECIUATM3UPOBAHHBIX QJITOPUTMOB OOpa0OTKU, HAMpUMEp, MeToaAa
MuHuMaabHOro myma (MNF) u anaausza riaaBHbix KOMHnoHeHT (PCA), reonor
MOKET MOJYUYHUTh KapTy PACIPOCTPAHEHUS ITUX U3MEHEHHBIX MOPO/I, YTO HEMEIJICHHO
Cy)kaeT o00JlacTh TIOMCKOB. JIOMOMHUTENBHO, HMHTErpanusi ¢ reopu3ndecKuMHu
AAHHBIMM — TAKMMHU KaK MAarHUTOpa3BeJKa, 'PaBUPa3BelIKa U JJIEKTPOpa3BEIKa —
MO3BOJISIET TOCTPOUTH MOJeJb IUIOTHOCTH W MATHUTHOW BOCIPHMUMYHMBOCTH
rIyOMHHBIX Macc. Hampumep, rpaBUTaIlMOHHBIE aHOMAaJMM MOTYT YKa3blBaTh Ha
HAJIMYKE TUIOTHBIX PYJAHBIX TEJ MM HA KOHTAKTHI MOPOJ C KOHTPACTHOU INIOTHOCTBIO,
a MAarHUTHBIE AHOMAJIMM YacTO KOPPEIUPYIOT C PA3BUTUEM MArHeTUTOBBIX U
MAPPOTUHOBBIX pyd WA C 30HaMU cepreHTuHu3auuu. CoBMEIIEHHE KapT
JUHEAMEHTOB, CIEKTPaJbHBIX aHoMaimid W Teodusnueckux mojeir B ['MC-cpene
MO3BOJISIET CHOPMUPOBATH TMEPBHIA, O0OCHOBAHHBIH KOMIUIEKCHBIH TIJIAH IS
MOCJIETYIOIIUX TOJIEBBIX PaboT.
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IMoaeBbie CrpykrypHo-I'eosoruueckne MHcciaenoBanusa u J{okymeHTanus
OoHaxeHui

HecmoTpst Ha Bce AOCTHKEHUS! JUCTAHIIMOHHBIX METOJIOB, MOJIEBble CTPYKTYPHO-
reoJIOru4ecKue  HCCJeI0BAHMSl  OCTAIOTCA  KPUTHUECKHM  BaXXHBIM  DITarloM,
o0OecreynBalM  BepuPUKALNMIO JUCTAHIIMOHHO TMOJIYYCHHBIX JIaHHBIX U CcOOp
uH(pOpMaIui, HEJOCTYITHON Il CIYTHUKOBBIX cucTeM. OCHOBHas 3ajiaya MOJEBOTO
sTama — JeTalbHOE€ M3yYE€HHE U JOKYMEHTAIUsl BCEX eCTeCTBEHHBIX U
HCKYCCTBEHHbIX OOHa:keHMil ¢ (ukcanuell ux reorpauyecKoll MPUBSI3KH,
JIUTOJIOTMYECKOTO COCTaBa, MOIHOCTH TUIACTOB M, YTO HauOOJee Ba)KHO, 3JIEMEHTOB
3ajieraHusi (a3uMyTa NpOCTUpaHusi W yria mnajeHusi). l[lojreBoe kapTHpoBaHUE
BKJIIOYAET HE TOJIBKO CO3/IaHHE CETH MapIIPyTOB, HO U OTOOP MPEICTABUTEIBHBIX MPOO
IS meTporpaguyecKux, MUHEPAJOTHYEeCKUX U Te0XMMHYECKUX AHATHU30B.

Oco0oe BHUMaHHE YyJENseTCS CTPYKTYPHOI re0JI0rMu — U3YYEHUI0 TEKTOHHUYECKUX
HapylieHuid. ['eosor B moisie JOJKEH TOYHO (PUKCUPOBATh AJIEMEHTHI pa3pbIBHBIX
HapylLIeHUH (Hampumep, 3epKajia CKOJbKEHHUS, 30HbI JIPOOJIEHHS) M CKJIAJA4aTOCTH,
IIOCKOJIBKY MMEHHO 3TH CTPYKTYpBI BBICTYIAIOT B POJY PYAHBIX JIOBYHIEK. BaxHO
KapTUPOBAaTh BTOPHYHbIE CTPYKTYPBI — TPELIUHBI, IPOKUIKUA U 30HbI METACOMATO34,
TaK KaK X OPUEHTUPOBKA U IUIOTHOCTh HANPSMYIO YKa3bIBalOT Ha OJM30CTh PYyAHOIO
TEeJIa ¥ HAIIPABJIEHUE €T0 PaCIPOCTpaHeHUs. [{J11 MOBBIIEHU TOYHOCTH JOKYMEHTALIUN
UCIIOJIB3YIOTCS LIU(POBBIE METOJbI, BKIOYAs (POTOrpaMMeTPHI0 ¢ 0eCHHJIOTHBIX
JerarejbHbix annaparoB (BIIJIA) nmms co3maHus BBICOKOTOYHBIX TPEXMEPHBIX
MOJEJIed KpPYIHBIX OOH&XEHHM M HCHOJb30BaHHE LM(PPOBBIX TIe0J0rHYecKuX
KOMIIACOB  JUIsl aBTOMAaTM3MPOBAHHOIO cOOpa CTPYKTYPHBIX JAaHHBIX, YTO
MUHHUMH3UPYET OLIMOKM M yckopser mpouecc uHterpauumu B ['MC. [leranuzanus
MOJIEBOM JOKYMEHTAIIMH IMO3BOJISIET KAJMOPOBATh PErHOHANIbHBIE re0(U3NYEeCcKue U
JAUCTAaHLIMOHHBbIE AaHOMAJUM, TpeBpamias HUX M3 aOCTPaKTHBIX 30H B KOHKPETHBIE
reoJoruueckue OOBEKThI, CBA3aHHBIE C HW3BECTHBIMU PYIOKOHTPOJIUPYIOLIUMU
CTPYKTYpaMH.

®opmuposanue OobexkTuBHOI [Iporno3noit Moaesn

KoHeuHoil 1enpi0 Bcero KoMmIuiekca padOT MO T'eoJIOTMYECKOMY KapTUPOBAHUIO
SABJISIETCA TOCTPOCHUE 00BbEKTHUBHOM MPOTHO3HOM MOJIeJIM MECTOPOKICHUS, KOTOpast
CIYy>KMT OCHOBOM JUI NPUHATHUS WHBECTULUHMOHHBIX PEIICHUM W IUIAHUPOBAHUSA
JadbHEUIINUX cTaauil pa3Benku. [Iporno3nas moxaens coznaercs B TpexmepHoi I'MC-
cpele U TPENCTaBIseT COOOW WHTErpUPOBAHHOE NHU(PPOBOE XPAHWIUIIE BCEX
coOpaHHBIX JaHHBIX. Ha 3TOM 3Tamne npoucxoauT ciusiaue HHGOPMAIINH, OTy4YeHHON
HAa BCEX MPEABIAYIINX CTAAUAX: OT PETHOHAIBHBIX TEKTOHUYECKUX KAPT, CO3IAHHBIX 110
nanHbiM /133 u reodusukH, A0 JETAIBHBIX CTPYKTYPHBIX 3aMEPOB M aHAJM30B,
MOJyYEHHBIX B IOJIE.

JIns mOoCTpOoeHUsT MOJENIH UCIOJb3YETCS MHOTOKPHUTEPHUAJbHBIA AaHAJIW3, TJe
pasnuYHbIe TeoJorudyeckrue (akToOphl, AaCCOIMHUPOBAHHBIE C PyI000pa30BaHHEM,
B3BEIIMBAIOTCS W HAKJIAJBIBAIOTCSA ApYr Ha Apyra. K Takum KputepusM OTHOCSTCS:
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OMM30CTh K KPYNHBIM  pas3jioMaM, Hajluuyue pYJONOABOIALIMX  HHTPY3HUH,
pacnpocTpaHEHUE MUHEPATIOB-CIIyTHUKOB THIPOTEPMAJIbHBIX U3MEHEHU, aHOMAJIbHbIE
KOHLIEHTPAMU XUMUYECKHUX 3JIEMEHTOB U ONPEIETICHHBIE JTUTOJIOTMYECKUE TOPUZOHTHI.
MeToibl re0CTATUCTUKH Y AHAJIN3 I'e0JIOT0-NIOUCKOBBIX NMPU3HAKOB ITPUMEHSIOTCS
JUTSI IPUCBOEHUS KAXKIOMY YYaCTKy UCCIEAYEMOM MIIONIAIH KOJIMYeCTBEeHHON OlleHKHU
NEePCHEeKTUBHOCTH (BEPOATHOCTH OOHApyXeHus pyaHoro Ttena). Pesynbrarom
ABJISIETCSI MPOTHO3HASI KAPTA, HA KOTOPOW BBIJIETIEHBI 30HBI C BBICOKUM, CPEIHUM H
HU3KMM @OTEHLUUAJIOM. OJTa MOJEIb HE SBISETCS CTaTUYHOM; OHA IOCTOSIHHO
OOHOBJISIETCH M YTOUYHSETCS 110 MEpe MOJIYyYEHHUS] HOBBIX JAaHHBIX, HAIlPUMEp, HOCIE
3aBepUIEHMs] ~ [EepBOro  3Tama  OypeHHs WM TOJIYy4YEeHHS  Pe3yJIbTaToB
JUTOr€OXUMHUYECKOro onpoboBanus. Hannuune Takoil Moeu O3BOJIIET PYKOBOACTBY
re0J0ropa3BeJOYHON KOMIIAHUU NIPUHUMATh BHICOKOTOUHBIE PEIICHUS O Pa3MEIIEHUN
CKBAKMH, MUHUMU3HUPYsS 00BeMbl "cienoro" OypeHHs M TE€M CaMbIM CYIIECTBEHHO
cokpaiasi pMHAHCOBbIE U BPEMEHHBIE 3aTPAThI HA BECh MTPOEKT.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

YIK-004.932

COBPEMEHHBIE METOJOJIOI'MYECKHE IIOAXO0/1bl K BHE/IPEHUIO
TEXHOJIOT'UMIA B HAYUYHBIE U TIPOMBIIIJIEHHBIE ITPOIIECCHI

bepaueBa TaByc MyxamMmenoBHa

[IpenonaBatensb PppaHiry3ckoro si3bika, TypKMEHCKOTO HallMOHAIBHOTO HHCTUTYTA
MUPOBBIX SI3bIKOB UMeHHU [loBneTMammeTa A3zaaun

r. Amxaban TypkmeHucTan

ArtaeBa /’xepeH AHHAJIbIEBHA
[IpenomaBarens, TypKMEHCKHN TOCYIaPCTBEHHBIM YHUBEPCUTET UMEHU MaxTyMKyJIH
r. Amxaban TypkMeHucTaH

AHHOTALIUA

CraTpsl MOCBSIIIEHA BCECTOPOHHEMY AaHAJIM3Yy COBPEMEHHBIX METOA0JIOIMUYECKUX
MOJIXO0B K BHEIPEHHIO TEXHOJOTHH B HAyKy, MPOMBIIUIEHHOCTh, SKOHOMHKY U
couuanbHbie cdepbl. PaccmatpuBaloTcsi cTpaTernuecKkue MPUHILUII TNIAaHUPOBAHUS U
MPOEKTUPOBAHUS, WHTETPAIMH TEXHOJOTHYECKUX PEIICHHUH, yIpaBIeHUs PUCKaMU U
oueHKM 3(pdextuBHOCTU. (OCO00€ BHUMAaHHUE YIEIEHO MPAKTUUYECKUM Keilcam
upOBU3AIMK W aBTOMATH3AIMKA TIPOIECCOB B PA3IMUYHBIX CEKTOpaX, a TakKke
HUCTOPUYECKOW  DBOJIOIUU  METOJNOJIOTMYECKHX  TMOAXOJ0B W  TMEPCHEKTUBAM
nanpHenero pasutua. CTaThs TOTYEPKUBACT HEOOXOTUMOCTH KOMIUIEKCHOTO U
MEXIUCUUIUIMHAPHOTO TOAX0Aa AJisi oOecleueHusl yCTOMYMBOCTH, aAalTUBHOCTH U
JOITOCPOYHOMN IIEHHOCTH BHEAPSEMBIX TEXHOJIOTHA.

KiaioueBble c¢jioBa:  METOMOJOTHSA, TEXHOJOTHMH, BHEIPEHWE, WHHOBAIIWH,
udpoBU3aIys, aantaius, yIpaBiIeHHe MPOSKTaMU, yCTOUYUBOCTh, d3P(HEKTUBHOCTD.

BBenenune

B coBpeMeHHOM MHpE CKOPOCTh TEXHOJIOTMUYECKOI'O MPOrpecca SIBJISETCS KIHOUYEBBIM
(bakTOpOM KOHKYPEHTOCHOCOOHOCTHM OpraHu3aluii W TocydapcTB. BHenpeHue
WHHOBAITMOHHBIX TEXHOJOTUHA TpeOyeT HE TOJbKO (PUHAHCOBBIX M MaTepHaTbHBIX
pECypcoB, HO M KOMIUIEKCHOTO METOAOJIOTMYECKOIO TMOAXO0Ad, BKIKOYAIOIIETO
CHUCTEMHOE IUIAHUPOBAHUE, IPOCKTUPOBAHUE, ANANTALNIO, OLIEHKY PUCKOB U KOHTPOJIb
pe3ynbTaToB. METOMONOTHS  BHEAPEHHS  TEXHOJIOTHH  MPEACTaBIsIET  COOOMU
COBOKYIIHOCTh IIPUHIIMIIOB, MOJAENEH U HWHCTPYMEHTOB, KOTOPBIE IO3BOJSIOT
opranuzanusiM 3(PGEKTUBHO HHTETPUPOBATH HHHOBAIIMOHHBIC PEIICHHUS B CBOU
MPOLIECCHI U IOCTUTATh 3aJJaHHBIX LIEJICH.
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CucreMHBII TMOAXOA K BHEJIPEHUIO TEXHOJOTMH O00ECIEeYUBAET COIVIACOBAHUE
TEXHUYECKUX BO3MOXXHOCTEH C OPraHU3allMOHHOM CTPYKTYpPOM, 4YE€JIOBEYECKUM
KaluTajJoOM M COLMAJIbHO-D)KOHOMHUYECKMMH YCIOBUAMH. YCIEIIHAas WHTErpanus
WHHOBAIM TpeOyeT yueTa pa3HOoOOpa3HbIX (PAKTOPOB: OT HHKEHEPHBIX XapaKTEPUCTHK
000py0BaHUs 10 HOPMATHBHO-IIPABOBOM CPEbI M COLIMAIIBHBIX ACIIEKTOB BO3JEHCTBUS
Ha COTPYIHUKOB U IOJIb30BaTEIEH.

I/ICTOpH‘IeCKHﬁ KOHTEKCT PasBUTUA METOAOJOIHICCKHUX IMOAX010B

DBOJIIOIMA METOJI0JIOTUM BHEIPEHUS TEXHOJIOTUIM OTpa)KaeT MOCTENEHHOE YCIOKHEHUE
WHKEHEPHBIX, OPraHU3allMOHHBIX U YyIpaBieHUYecKux cucteM. B Hauame XX Beka
BHEJIPEHUE TEXHOJIOTUM OTrpaHUYMBAIOCH JIOKAJTIbHBIMU HH)KEHEPHBIMHU PEIICHUSIMHU,
OpUEHTHUPOBAaHHBIMU Ha MPOU3BOJICTBEHHbBIC JJUHUU U y3KHE TEXHOJIOTHYECKUE 3a/1auu.
B cepenune XX Beka ¢ pa3BUTHEM KHOEPHETHKU U CHCTEMHOIO aHaJIM3a IMOSBUIIACH
BO3MOXHOCTh KOMIIJIEKCHOTO MHPOEKTUPOBAHUS MPOLECCOB C YUYETOM B3aUMOCBSI3EM
Pa3JIMYHBIX DJIEMEHTOB.

B konne XX Beka m Hawane XXI Beka rioGanuzarnusi U nu@poBU3aLMS CACTAIN
HEOOXOJIMMBIM TEpPeXoJ K THOKUM, aJalTUBHBIM W  MEXKIUCHUIUTUHAPHBIM
METONOJIOTHAM. BoO3HUKHOBEHHE OOJBIIMX HJAHHBIX, OOJAYHBIX TEXHOJIOTHH U
HWCKYCCTBEHHOTO MHTEJUICKTA MO3BOJUWIO CO3/IaTh JUHAMUYHBIC CUCTEMBbI YIIPABICHUS
BHEJIPCHHEM, CIIOCOOHBIC K CaMOOOYYEHHUIO M IPOTHO3UPOBAHHUIO. MeXIyHapO HBIHA
ONBIT TIOKAa3ajl, YTO CTPaHbl, YCHECIIHO WHTETPUPYIOIIME HOBBIE TEXHOJIOTUH B
MPOMBIIICHHOCTh, MEJIUIMHY MW  0o0pa3oBaHHE, JOCTUTAIOT  3HAYUTEIIHBHOTO
SKOHOMHMYECKOTO M COIMaIbHOTO A(d(eKTa, IMOBBIIAIOT MPOU3BOJAUTEIBHOCTD H
KOHKYPEHTOCIIOCOOHOCTb.

Crpareruu niIaHUPOBAHUS U MPOEKTHUPOBAHUS TEXHOJIOT U

[InanupoBaHue ¥ MPOSKTUPOBAHNE BHEIPEHUS TEXHOJIOTHI MPECTaBIseT cOO0H 01UH
13 KJIIOUEBBIX ATAMOB 00ECIEUEHUs YCIICIIHOW UHTETPallui HHHOBAIIMOHHBIX PEIICHUM
B OpraHU3alMOHHBIE MPOLECCHl. DTOT 3Tan (HOPMHUPYET METOAOJIOTHUECKYIO OCHOBY,
MO3BOJISIFOILYIO COTJIACOBAaTh LEIW OPTaHU3AlUN C MOTCHIMATBHBIMUA BO3MOKHOCTSIMU
TEXHOJIOTUYECKUX PEIICHUA U MUHUMU3UPOBATh PUCKH, CBSI3aHHBIE C NX BHEIPECHUEM.
B coBpeMeHHON MpPAKTUKE IUIAHUPOBAHUE HE OIPAHUYMBAETCS TOJIBKO OIPEICICHUEM
CPOKOB H OOJDKETa; OHO TPEANojaraeT KOMIUICKCHBIM aHalu3  TeKyleh
UHQPACTPYKTYphl, TMOTPEOHOCTEW  TMepcoHana, OPraHU3allMOHHOW  KYJIbTYPHI,
PKOHOMMYECKHX U COIUATIBHBIX (JaKTOPOB, a TAK)KE HOPMATUBHO-TIPABOBOM CPE/IbI.

Ha »srame mnnmanupoBanusi GOpMyJIUPYIOTCS CTpaTerMUecKue 1€ BHEAPEHUS
TEXHOJIOTUM, KOTOPBIE JOJKHBI OBITh YETKO U3MEPUMBIMU U JOCTUKUMBIMU. DTHU 1ETH
BKJIIOYAIOT MOBBINIEHUE MPOU3BOJAUTEILHOCTH, CHUXXCHHUE 3aTpaT, ONTUMHU3ALMIO
MPOLIECCOB, YIYYLIEHHE KadecTBa MPOAYKIMM WA YCIYT, a TaKXKe JOJTOCPOYHOE
obecrieueHrne KOHKYPEHTOCTIOCOOHOCTH OpraHU3aIIHH.
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OnHMM U3 LEHTPAJIbHBIX 3JIEMEHTOB IUIAHUPOBAHUS SIBIISIETCS aHAIM3 MOTPEOHOCTEH
OpraHM3aliy, BKIOYAIOMINNA UISHTU(PUKALNIO KIIOUYEBBIX MPOOJeM, CYIIECTBYIOIINUX
OTPAaHUYECHUM U NMOTEHUUAIBHBIX BO3MOYKHOCTEH JUIS YJIY4IIEHHMs MPOLECCOB. Takou
aHaJIU3 IT03BOJISIET BBIABUTH KPUTHUECKUE TOUKH, IJI€ BHEAPEHUE TEXHOJIOTUH ITPUHECET
HauOOJBIIYI0 IOJb3y, a TAaKXKE ONPENENIUTHh OOJACTH, IZE€ BO3MOXKHBI 3aTpaThl,
[IPEBBIIIAIOIINE BBITOJIBI.

IIpoekTupoBaHWEe TEXHOJOTHH HAa 3TOM JTall€ HOCUT KOMIUIEKCHBIM XapakTep U
BKJIIOYAET CO3JaHHME NPOTOTUIOB, PpPa3pabOTKy 3SKCHEPUMEHTAIBHBIX MOJENEH WU
IPOBEJCHUE JIA0OpaTOpPHBIX HcHbITaHUM. [IpoTOoTMNMpOBaHME NO3BOJIAET OLEHUTH
paboOTOCIIOCOOHOCTh  CUCTEMBI B KOHTPOJIUPYEMBIX  YCIOBUSIX U BBISIBUTH
MOTEHILUAJIbHBIC Y3KHUE MECTa, KOTOPbIE MOTYT MPUBECTU K CHIDKEHUIO 3 (HEeKTUBHOCTH
WK OTKa3y 000pyAOBaHUs MpHU MaciTaOHOM BHeapeHuu. COBpeMEHHbBIE MOJIXObI K
IIPOEKTUPOBAHUIO AKTUBHO HMCIOJIB3YIOT METOJbl MATEMATHYECKOTO MOJEIMPOBAHMS,
KOMITBIOTEPHOTO CHMYJIMPOBAHUS NPOLECCOB M LU(PPOBBIX IBOMHUKOB. LludpoBoit
JBOMHUK IMO3BOJISIET CO3JaTh BUPTYAJbHYIO KOIHUIO MPOU3BOJCTBEHHOIO 00BEKTa WU
TEXHOJIOTHYECKOW JIMHHUH, TJI€ MOKHO CHUMYJIMPOBATH Pa3jIU4HbIEC CIIEHApUHU PaOOTHI,
IIPOTHO3UPOBATh IIOBEJACHUE CUCTEMBl W ONTUMHU3UPOBATH I10CIJIEIOBATEIBHOCTD
omnepanuil.

Hcnonb3oBaHne CHUMYISIUMA M MaTEMaTHYECKOTO MOJIECIMPOBAaHUA O0ECIEeUMBaET
TOYHOE MPOTHO3UPOBAHHE JWHAMUKH TEXHOJIOTHYECKUX IIPOLECCOB U ITO3BOJIIET
MUHHMH3UPOBAaTh OIIMOKM TMpu BHeApeHud. Hampumep, B MNPOMBILIIEHHOCTH
MOJEIUPOBAHUE MPOU3BOJCTBEHHBIX JIMHUM IIO3BOJIIET OLICHUBATH  BJIUSHHE
M3MEHEHUN Ha BpeMs IMKJA, 3arpy3Ky OOOpYIOBaHUS M B3aHMMOJICHCTBHE MEXIY
pa3IMYHBIMKM CEKUMSAMHU JIMHUU. B s3HepreTuke undpoBoe MoaeaupoBaHUe MO3BOJISIET
MIPOTHO3UPOBATh pacHpe/iesieHue Harpy3ku B CeTsX, 3P(EeKTUBHOCTb MCIOJIb30BAHUS
HMCTOYHUKOB HHEPrMM M BIUSHUE Ha CTaOWIBHOCTh CHCTEMBbl. B MenuumHCKHUX
TEXHOJOTMSIX  CHUMYJISALIMM  TOMOTAlOT  OIEHUTh  (PYHKIHMOHAIBHOCTH  HOBOIO
00Opy10BaHus, €ro BIUSHUE Ha 3I0pPOBbE MallMEHTa U UHTETPALMIO B CYILIECTBYIOIINE
KIIMHUYECKHUE MPOTOKOJIBI.

[InIoTHBIE MPOEKTHI UTPAIOT KPUTUYECKYIO POJIb B IPOLECCE MPOECKTUpOoBaHus. OHH
MTO3BOJISIIOT BHEAPUTh TEXHOJIOTHUIO Ha OTPAHUYEHHOM YYACTKE WJIM B OTPAHUYECHHOM
MacmTade, MPOBECTH TECTUPOBAHUE B PEANbHBIX YCIOBUAX SKCIUTyaTallud U coOpaTh
JAHHBIE JUJI1 KOPPEKTUPOBKH MpoekTa. Ha OCHOBE pe3ynbTaTOB MUIOTHOTO BHEAPEHHUS
pa3palaThIBalOTCSl PEKOMEHJALMU [0 ONTUMH3alUU IPOLECCOB, YIyULUICHUIO
uHTEp(EcOB  MONMB30BATENsI, CHUKEHMIO PUCKOB OTKaza oOOpyAOBaHUS U
MUHHUMM3AIMHU 3aTPaT Ha MaclITAOMPOBAaHUE TEXHOJIOTUH.

Hcropuyeckuil ONBIT IIOKa3bIBAET, YTO YCIIEIIHbIE CTPATErMy IUIAHUPOBAHUS U
MPOECKTUPOBAHUS TEXHOJIOTHI Oa3upyloTCsl Ha KOMIUIEKCHOM MOAXOAE, KOTOPbIN
O0OBbEUHSAET TEXHUYECKUW, SKOHOMUYECKHM M COIMalbHbIA acnekThl. Hampumep,
BHEJAPEHHUE AaBTOMATU3UPOBAHHOM CHCTEMBI YIPABICHUS I[POU3BOJCTBEHHBIMU
[polLecCaMi Ha KPYIHOM IIPOMBILIJIEHHOM MNPEANPUATUU BKIIKOYAJIO HECKOJIBKO
KJIFOYEBBIX I11arOB.
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Ha osrane nOpoeKTUpOBaHMS  CO3JABAIMCH  BUPTYaJbHbIE  MOJEIM  JIMHHH,
CUMYJIMPOBAJIUCH pa3JInYHbIE PEKNMBI paboThI 17} aHAJIM3UPOBAIIACH
MOCJIEIOBATEIbHOCTh ~ ONEpaluid. OTO  MO3BOJIAJIO  BBIIBUTH  Y3KHE  MeECTa,
MUHHAMH3UPOBATh IPOCTOI 000PYI0BAaHUS U COKPATUTD U3JEPKKU HA 3TAIlEC BHEAPEHUS.
JIONOJMHUTENBHO NPOBOAMINCH OO0YyYarolMe MPOrpaMMBbl Ul IEpCOHala, YTOObI
o0ecreynTh IUIABHYIO aJalTalyi0 K HOBBIM IpOLEccaM, a TaKKe OLEHUBAJIUCh
DKOJIOTUYECKHE U DKOHOMHUYECKHUE TIOCIEICTBUS U3MEHEHUN.

CoBpeMEHHbBIE METOJIOJIOTMYECKUE TOAXO/Abl TaKXKe IMOAYEPKUBAIOT HEOOXOAUMOCTb
rMOKOCTH M aJJallTUBHOCTU CTpaTeruu. BHeIpeHHe TEeXHOJOTMH JIOJKHO YYUTHIBAThH
BO3MOKHOCTb OBICTPOTO H3MEHEHHUs TpeOOBaHMM, MOSIBICHUS HOBBIX CTaHIApTOB,
M3MEHEHUU PIHOYHON KOHBIOHKTYPBI WJIM HAYYHO-TEXHUYECKOT0 ITporpecca. B Takux
YCIIOBHSAX YCICIIHOE IUIAHUPOBAHHWE IMPEANOIAracT CO3JaHuE€ MHOTOYPOBHEBOU
CTpaTEruu ¢ OCHOBHBIMU CLIEHAPWUSIMU U aJbTEPHATUBHBIMU IIJIAHAMM, YTO MO3BOJISET
OpraHM3allM ONEPAaTUBHO pearupoBaTh Ha HEOKUJAHHBIE OOCTOATEILCTBA.

Kpome TOro, wuHrerpanus MEXAUCUUIUIMHAPHOIO TMOJIXO0JA SBISAETCS BaXXHBIM
AJEMEHTOM NpoeKkTupoBaHus. (OHa BKIIOYAET B3aUMOJICHCTBUE HMHXKEHEPOB,
AKOHOMUCTOB, COLMAJIbHBIX CHELUUAINCTOB, AaHAIUTUKOB JAHHBIX U YIIPABJICHLEB, YTO
o0OecrieunBaeT KOMIUIEKCHOE paccMOTpeHue Bcex (aKTOpoB, BIMSIONUX Ha
3 PEKTUBHOCTH BHEIPEHUS TEXHOJIOTHH. Takoil MoaX0/1 MO3BOISET BBISBISATH CKPBITHIC
PUCKHU, TIPOTHO3UPOBATH COIMAIbHBIE TOCJIEACTBUS U OOECIeYnBaTh yCTOMUYUBOCTH
BHEJPSAEMBIX PELICHUM HA JI0JITOCPOUYHYIO IIEPCIIEKTUBY.

B 3akmroueHue, crTpareruu IUIAHUPOBAaHMUS M MNPOECKTUPOBAHUS  TEXHOJIOTHUM
MIPEACTABIISIIOT CO00M (hyHIaMEHTaIbHBIN AIIEMEHT YCIEIIHOTO BHEIPEHUSI MHHOBAIIHIA.
OHU BKJTIOYAIOT YETKYI0 (OPMYJTUPOBKY IIeJeH, AETalbHBIN aHalu3 MOTPEOHOCTEH,
CO3/IaHME MPOTOTUIIOB M IMJIOTHBIX IPOEKTOB, MCIIOJIB30BAHHE MATEMATHYECKOTO
MOJICJIMPOBAHUS U CUMYJISILIMKM, a TAKKE UHTETPALNI0 MEXIUCIUILIMHAPHOTO MOAX0/1a
U yYeT COIMAIbHBIX, YIKOHOMHUYECKMX M HKOJOrudyeckux (aktopoB. KomruiekcHoe
MIPUMEHEHUE ATUX METOJ0B 00€CTICYMBAET HE TOJbKO TEXHUYECKYIO YCIECIIHOCTh, HO U
MAaKCUMAJIbHYI0 3KOHOMHYECKYIO U COUAIIBHYIO OTAA4y OT BHEAPSIEMBIX TEXHOJIOTHM,
MHUHUMU3ALUIO PUCKOB U JOJTOCPOYHYIO YCTOMYMBOCTH IIPOLIECCOB.

HNuTerpanus v agantanus TEXHOJOTHYECKHX PellieHU

[locne mNpoOEeKTUPOBAHUSA CIEAYIOIIUM KPUTHYECKM BaXXHBIM JTallOM  SIBJISETCS
MHTErpalMs TEXHOJIOTMH B CYIIECTBYIOLIYIO MHPPACTPYKTYpy. Anantauusi BKIOYAET
MMOATOTOBKY MEpCOHAla, N3MEHEHUS B IPOLIECCAX, BHEAPEHUE CUCTEMbl MOHUTOPUHTA U
KOHTPOJIb COOTBETCTBUSI HOPMATUBHBIM TPEOOBAHUSIM.

[IpumepoM CIIy’)XUT BHEApPEHHE POOOTU3HUPOBAHHBIX XUPYPTrUUYECKHMX CHCTEM B
MEJIUIMHCKUX YyupexxaeHusx. HMurerpauust TpeOoBajga HE TOJBKO TEXHUYECKOU
YCTAaHOBKH OOOpYIIOBaHUS, HO M OOyYEHHsS] MEIULMHCKOrO MepcoHana, WU3MEHEHUs
MPOTOKOJOB  OMepauuid, a Takke O00ecleueHus COOTBETCTBUS CTaHAapTaM
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0e30MacHOCTH U CAHUTApHBIM HOpMaM. MOHUTOPHUHI paOOThl YCTPOMCTB MO3BOJISI
CBOEBPEMEHHO BBISIBJISTH COOM U KOPPEKTUPOBATH JEUCTBUS MEpCOHAIa.

Amnanmornuno, B oOpa3zoBarenbHON chepe BHeApeHHE IMUGPOBBIX IIaThopM TpedyeT
aJIanTanyy y9eOHbIX MPOTrpamMMm, TIOITOTOBKHY MPEIoaBaTesieil u o0eceueHus 10CcTymna
CTYJACHTOB K TEXHOJIOTUSM. B TIPOMBINUIEHHOCTH WHTErpaius WHGHOPMAIMOHHBIX
CUCTEM YIIPaBJICHHUS TPEINPHUITHEM TpPeOyeT COBMECTUMOCTH HOBBIX IMPOTPaMM C
CYIIECTBYIOIMMMH 0a3aMH TaHHBIX ¥ CHCTEMaMH KOHTPOJISI KAYeCTRA.

MeTtoabl oueHKH 3P (PeKTUBHOCTH U YIIPABJICHUS PUCKAMU

CoBpeMEeHHbIE METOJ0JIOTUYECKHE MOAXOAbl MPENINoaaraloT MOCTOSIHHYIO OIEHKY
3¢ (PEKTUBHOCTH BHEAPAEMBIX TEXHOJOTHM U yIpaBieHHEe pucKamu. DPPeKTUBHOCTD
OIICHUBAETCS o KOJINYECTBEHHBIM u Ka4eCTBEHHBIM MOKA3aTeIsIM:
MIPOU3BOJIUTEIIBHOCTh, JKOHOMUYECKAasi OTJaya, KadeCTBO MPOAYKIUHU, YPOBEHb
YIOBJIETBOPEHHOCTH MOJIb30BATEIIEH.

VYropaBiaeHue  puUCKaMHM — BKJIOYAET  BBIABJICHHE  MOTEHIMAJIBHBIX  MpoOieM,
MIPOTHO3WPOBAHUE MX MOCIEICTBUM U pa3pabOTKy Mep MO CHIKEHHUIO BO3JICHCTBUSL.
Hamnpumep, npu BHeApeHUN HHOOPMAITMOHHBIX CUCTEM HEOOXOAMMO YUUTHIBATh PUCKU
cboeB 00OpyAOBaHMS, OIIMOKM TOJb30BaTeNed U yrpo3bl HMHGOPMAIIMOHHON
6e3onmacHOCTH. MOHUTOPHUHT MPOIECCOB IMO3BOJIAET CBOCBPEMEHHO KOPPEKTHUPOBATH
paboTy CHUCTEM M MOBBINIATH UX YCTOWYMBOCTH K BHEIIHUM M3MEHEHHUSAM, TAKUM Kak
TEXHOJOTUYECKUE WHHOBAllMU, W3MEHEHHWE HOPMATHUBHOW CpeIbl WA HOBBIC
TpeOOBaHMs MOJIB30BATEIICH.

IIpakTHyeckue Keiichbl BHEAPECHUS TEXHOJIOT Uil

B npomblilIeHHOCTH aBTOMAaTHU3alMs TPOU3BOICTBEHHBIX JIMHUI U BHEAPEHUE CUCTEM
MPOMBIIJICHHOTO HHTEpPHETAa BeIIEed MO3BOJSIOT MOBBINIATh MPOU3BOAUTEIBLHOCTD,
ONTUMHU3UPOBATH PACXOJ PECYPCOB U CHUXKATh 3aTpaThl. [I[puMepoM CIy>KUT KPYITHOE
MIPEANPUATHE aBTOMOOWIBHON MPOMBIIIIICHHOCTH, T/I€ BHEAPEHNUE POOOTU3UPOBAHHBIX
COOpPOYHBIX JTUHUM COKpaTHIIO BpeMsi coopku Ha 30% U CHU3WIIO KOJIMUECTBO Opaka.

B MenuuuHe nu@poBu3anus AaHHBIX U MCHOJIb30BAHHE POOOTU3MPOBAHHBIX CHUCTEM
MOBBICUJIM TOYHOCTh JWArHOCTUKH W YJIYYIIWIA PE3YIbTAaThl XUPYPTAYECKUX
onepauuid. Hampumep, B KapAHOXUPYPIMM BHEAPEHHE POOOTU3MPOBAHHBIX
ACCHCTEHTOB IIO3BOJIWJIO COKPATUTh BpPEMs OINEPALlMM W YMEHBIIWTh PUCKU JJIA
ITALIEHTOB.

B obpazoBatenbHol chepe BHEApEHNE HHTEPAKTUBHBIX MIATGOPM U TUCTAHIIMOHHBIX
TEXHOJIOTHI aJanTUPOBAJIO MPOIECC OOyYEHUS K WHIAWBUAYATHHBIM MOTPEOHOCTSIM
CTYJICHTOB, TIOBBIIIAsT BOBJICYCHHOCTh M KAYECTBO YCBOCHUS 3HAHHM.

B »sxoHOMUKE BHCAPCHUC CHUCTCM OONBIINX JaHHBIX W aHAJIUTHYCCKHUX HJ'IaT(i)OpM
MMO3BOJICT IMPOTHO3HUPOBATH PBIHOYHLIC TCHACHIWH, OITHUMU3HUPOBATL YIIPABJICHHC
OCII04YKaMM ITOCTAaBOK M ITOBBIIIIATH YCTOI>'I‘{HBOCTB KOMITQaHUH K BHEIITHUM HU3MEHEHUSIM.
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Counanbnue H I THYECCKHC ACIIECKTHI

Brenpenue TEXHOJIOTHN COMPOBOXKIACTCS AaHAIM30M WX BJIUSHUS Ha OOIIECTBO,
0e30MacHOCTh TOJB30BaTeNIel, 3alllUTy TEPCOHANBHBIX JIAHHBIX M COOJIOJCHUE
HOPMATHUBHBIX CTaHAAPTOB. DTUYECKHUE BOIPOCHI, CBA3aHHBIE C aBTOMATHU3allUEUd U
upoBU3alMEH,  BKIIOYAIOT  MPO3PAYHOCTh  QJITOPUTMOB,  CIPABEAJIUBOCTH
pacipenenieHus: PecypcoB, 3alllUTy MpaB paOOTHUKOB M MHUHUMH3ALUIO COLUAIBHBIX
PHUCKOB.

MeTrononaorun BHEIPEHUSI TEXHOJOTUN MPEAYCMaTPUBAIOT OLIEHKY 3THUX aCHEKTOB U
pa3paboTKy pekoMeHaaui as ux coomoaenus. Hanpumep, npu BHEIPEHUN CUCTEM
MCKYCCTBEHHOI'O MHTEJIJIEKTa B MEUIIMHE HEOOXOAMMO 00€CIIEYUTh, YTOOBI AT OPUTMbI
OPUHUMAIIA PELICHHS Ha OCHOBE JOCTOBEPHBIX [IaHHBIX, a IMMAIIUEHTHl WMEIHU
BO3MOKHOCTbh KOHTPOJISI 1 KOPPEKTUPOBKH PEKOMEHJALIUH.

Byaymiue nepcrneKTHBbI U BHIBOAbI

CoBpeMEHHBIE  METOJOJIOTUYECKHE  TOAXOAbl K  BHEAPEHUIO  TEXHOJOTHM
JEMOHCTPUPYIOT ~ BBICOKMM  TMOTEHIMaN  JUIsl  MOBBIICHUS  A(PPEKTUBHOCTH,
YCTOMYMBOCTA U aJANTUBHOCTU TIPOIIECCOB B pazinuHbix cdepax. CucremHoe
IUIAHUPOBAHHUE, NPOCKTHUPOBAHUE, WHTErpallnsi, YNPABICHHE PHUCKAMHA H Yy4eT
COLMAIBHBIX aCIEKTOB CO3/IAI0T OCHOBY JUISl JIOJATOCPOYHOW IIEHHOCTH BHEAPSEMBIX
PELICHUM.

IlepcnieKTUBHBIMUA  HANpPaBJICHUSIMU  SIBJLSIIOTCS ~ MHTErpalUs  HUCKYCCTBEHHOTO
VMHTEJUIEKTA JUIA TPOTHO3UPOBAHUS U  ONTUMHU3ALMU IIPOLECCOB, BHEAPECHUE
MHTEJUICKTYaJIbHBIX CUCTEM MOHHMTOPHHIA U KOHTPOJS, a TakKe pa3padoTKa THOKHX
METOJIMK, MO3BOJISIONINX OBICTPO aIalITUPOBATHCS K U3MEHEHUSIM BHEIIHEHN CPEJIbl.

OTU NOIX0/IbI 00€CTIEUNBAIOT OPraHU3AUSAM BO3MOKHOCTD 3(P()EKTUBHO UCIOJIb30BATh
HOBBIE TEXHOJIOTHUH, MOBBIIATH KAYECTBO MPOIYKLIUU U YCIIYT, MUHUMHU3UPOBATh PUCKU
Y CO3/1aBaTh yCJIOBUSA JJIsl YCTOMYMBOTO Pa3BUTHA.
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Abstract

This article presents a systematic analysis of the key achievements of Turkmenistan in
the field of education in 2025. It examines the expansion of educational infrastructure,
the implementation of innovative educational programs, the development of
international cooperation, and the integration of modern technologies into the learning
process. Special attention is paid to quantitative and qualitative results of these
initiatives, their impact on accessibility and quality of education, preparation of qualified
specialists, and sustainable development of the national education system. The article
provides examples of projects, statistical analyses, and discusses prospects for further
advancement.

Keywords: Turkmenistan, education, educational infrastructure, innovative programs,
international cooperation, information and communication technologies, sustainable
development.

Introduction

Education development is a key factor for the sustainable social and economic growth
of a nation. In 2025, Turkmenistan continued its consistent policy of modernizing the
education system, focusing on improving quality, expanding infrastructure, introducing
innovative technologies, and strengthening international cooperation. The purpose of
this article is to provide a systematic analysis of the achievements of Turkmenistan’s
education system in 2025, evaluate implemented programs and technologies, and
identify strategic directions for future development.

Global trends in education highlight the growing role of information and communication
technologies, distance learning, and integration of innovative programs into the
educational process. Turkmenistan has been adopting these trends in national policy,
improving education accessibility, expanding the range of educational services, and
enhancing the quality of specialist training.
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Expansion of Educational Infrastructure

One of the priorities of the state policy in Turkmenistan is the creation of a modern and
accessible educational infrastructure. In 2025, several new schools and kindergartens
were opened, significantly increasing the number of educational places nationwide.
Specifically, 3,660 new school places and 400 kindergarten places were established,
helping to reduce shortages and improve accessibility of education across regions.

Additionally, the construction of 32 new schools with 19,980 places and 17
kindergartens with 4,560 places is planned as part of a long-term strategy to ensure
citizens have access to quality education. Infrastructure projects include not only the
construction of educational premises but also equipping them with modern technology,
creating digital learning environments, and developing sports and cultural facilities that
support the holistic development of students.

Significant attention is also given to the modernization of existing institutions.
Classrooms were upgraded, multimedia equipment was introduced, and digital
laboratories were created. These measures provide opportunities for applying modern
pedagogical technologies and integrating innovative teaching methods.

Implementation of Innovative Educational Programs

The development and implementation of innovative educational programs in
Turkmenistan in 2025 represent a multifaceted and strategic approach aimed at
enhancing the overall quality of education while responding to contemporary global
challenges. One of the primary drivers of innovation in early childhood education has
been international collaboration, particularly with organizations such as UNICEF. As a
result of these partnerships, new curricula and methodological materials have been
systematically developed and introduced in preschools across the country. These
programs are specifically designed to foster early adaptation skills in young children in
relation to climate change, environmental hazards, and disaster risk reduction. By
integrating age-appropriate ecological content and safety-oriented practices, these
initiatives cultivate a foundational awareness of global environmental processes,
instilling responsible behaviors and critical thinking skills from the earliest stages of
education.

Innovative programs extend beyond the early childhood sector and have been actively
implemented in primary and secondary schools, as well as higher education institutions.
In schools, the educational process has increasingly shifted towards learner-centered
approaches that emphasize critical thinking, problem-solving, and the ability to conduct
independent research. Project-based learning has become a cornerstone of these
methodologies, providing students with opportunities to engage in collaborative
activities, apply theoretical knowledge to practical situations, and develop complex
analytical skills.
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Digital educational platforms and interactive resources further enhance the learning
experience, enabling access to a wealth of information, facilitating real-time feedback,
and promoting self-directed learning. The integration of these tools ensures that students
are not merely passive recipients of knowledge but active participants in the construction
of their own learning trajectories.

Special attention has been devoted to the advancement of STEM education—Science,
Technology, Engineering, and Mathematics—which is considered pivotal for the
development of a knowledge-based society. Within this context, specialized laboratories
have been established, equipped with modern scientific instruments, computational
tools, and experimental kits that allow students to engage in hands-on experimentation
and practical exploration of complex scientific concepts. Participation in national and
international scientific competitions encourages students to apply theoretical knowledge
In innovative ways, cultivate creative problem-solving abilities, and develop
entrepreneurial thinking. Moreover, collaborative projects that bring together students
from different educational institutions foster interdisciplinary understanding, teamwork,
and the ability to address real-world challenges through scientific reasoning.

In higher education, innovative programs focus on research-based learning,
interdisciplinary studies, and the development of competencies that align with both
national economic priorities and global technological trends. Universities have
implemented modular curricula that allow students to engage in flexible learning
pathways, undertake independent research projects, and participate in international
academic exchanges. The integration of digital tools, virtual laboratories, and simulation
technologies has further enhanced the capacity of institutions to provide advanced
scientific training, ensuring that graduates are well-prepared to contribute to
technological innovation, scientific research, and sustainable development initiatives.

The impact of these innovative educational programs extends beyond cognitive
development and technical skills. They aim to foster a holistic approach to learning that
integrates social, emotional, and ethical dimensions. For instance, environmental
education components emphasize sustainability, responsibility, and civic engagement,
while collaborative and project-based activities nurture communication, leadership, and
critical reflection. By embedding these elements into the educational process,
Turkmenistan’s education system seeks to prepare students not only as competent
professionals but also as socially responsible citizens capable of contributing positively
to society and addressing the complex challenges of the twenty-first century.

Overall, the implementation of innovative educational programs in Turkmenistan in
2025 reflects a comprehensive strategy that combines international expertise, modern
pedagogical methodologies, digital tools, and a strong emphasis on STEM education.
These initiatives have laid a foundation for a progressive, adaptive, and globally
integrated education system capable of producing skilled, knowledgeable, and creative
individuals prepared for the demands of the modern world.
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Student Enrollment in Higher and Vocational Education Institutions

In 2025, Turkmenistan actively implemented student enrollment in higher and
secondary vocational education institutions. It is planned to admit 16,782 students to
higher education institutions and 10,879 students to secondary vocational schools. These
measures aim to expand access to higher and vocational education and train qualified
specialists for various sectors of the economy.

Higher education institutions are modernizing curricula, incorporating digital
technologies, and expanding distance learning opportunities. New disciplines
addressing current economic and industrial needs are introduced, including information
technology, biotechnology, energy, and environmental sciences.

Vocational schools emphasize practical training, integration of modern technologies,
and entrepreneurial skills. This enables graduates to adapt successfully to labor market
requirements and enhances the competitiveness of the national workforce.

International Cooperation in Education

Turkmenistan actively develops international educational cooperation. In February
2025, a delegation from the Ministry of Education participated in the fourth meeting of
the Turkmen-Turkish Council for Educational Cooperation. This collaboration focuses
on experience exchange, development of joint educational programs, improvement of
specialist training quality, and adoption of international educational standards.

Additionally, Turkmenistan supports student and faculty participation in international
forums, conferences, and competitions, promoting integration of the national education
system into the global educational space. Participation in global initiatives enables the
adoption of advanced pedagogical methods, teacher professional development, and
access for students to up-to-date knowledge and practices.

Integration of Modern Technologies in Education

The Law on Education, adopted in 2024, provides a legal basis for the active
implementation of information and communication technologies, distance learning, and
electronic educational resources. In 2025, projects were implemented to create
electronic learning platforms, cloud libraries, and interactive courses, allowing students
to access educational materials anytime and anywhere in the country.

Digital technologies facilitate individualized learning, monitoring of academic
performance, analysis of educational data, and development of adaptive curricula.
Special attention is given to teacher training in digital environments, ensuring effective
use of technologies and enhancing the quality of education.
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Achievements of Students and Educators

In 2025, Turkmen students and educators achieved significant international recognition.
Students won gold medals at the World Student Development Games 2025, reflecting
the high level of national education and competitiveness. Educators actively participate
in scientific conferences and publish in international journals, introducing innovative
teaching methods and enhancing the prestige of national education.

These achievements demonstrate the effectiveness of state policies in education,
focusing on quality improvement, specialist training, and development of creative and
research potential among youth.

Future Directions and Strategic Development in Education

The analysis of current achievements in Turkmenistan’s educational system highlights
a strong foundation for comprehensive and long-term development, providing clear
pathways for future strategic initiatives. Looking ahead, the primary objectives include
the further expansion and modernization of educational infrastructure, deepening of
international cooperation, and widespread adoption of innovative technological
solutions throughout all levels of the education system. By 2030, it is anticipated that
the digitalization of education will reach advanced levels, ensuring seamless access to
high-quality educational resources for all segments of the population, regardless of
geographical location or socio-economic background. Such an initiative is expected to
bridge regional disparities in education, promote equitable opportunities, and foster
inclusive development in accordance with international standards of educational
accessibility and quality.

A key focus of future development will be the systematic enhancement of competencies
in critical areas such as science, technology, engineering, and mathematics (STEM).
These disciplines are recognized globally as the backbone of innovation, economic
competitiveness, and technological advancement. The national education system is
expected to cultivate highly qualified specialists in emerging sectors including
information technology, biotechnology, and renewable energy. This entails the creation
of specialized curricula, state-of-the-art laboratories, and research centers that enable
students to engage in practical experimentation, complex problem-solving, and
interdisciplinary research. By integrating theoretical knowledge with applied
experience, these initiatives will prepare graduates to meet the evolving demands of the
domestic and international labor markets, contributing to economic growth and
technological leadership.

Moreover, the strategic development plan emphasizes the strengthening of international
collaboration in education. Partnerships with global academic institutions, participation
in international research projects, student and faculty exchange programs, and joint
scientific initiatives are expected to play a pivotal role in elevating the quality of higher
education and professional training in Turkmenistan.
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Exposure to diverse pedagogical approaches, cutting-edge research methodologies, and
global best practices will enhance the capacity of educational institutions to adapt swiftly
to emerging trends, ensure competitiveness of graduates, and foster innovation-driven
learning environments.

The incorporation of digital technologies will be central to the future trajectory of
education in Turkmenistan. Advanced digital platforms, cloud-based learning
environments, virtual laboratories, and interactive educational applications are projected
to enhance instructional effectiveness, facilitate personalized learning, and optimize
educational management processes. Through the utilization of big data analytics and
artificial intelligence, educators will be able to monitor student progress, predict learning
outcomes, and tailor educational interventions to meet individual needs. This approach
not only improves academic performance but also cultivates lifelong learning skills,
adaptability, and critical thinking among students, equipping them to thrive in an
increasingly complex and technologically driven world.

Sustainability and adaptability are additional dimensions of strategic development. In
alignment with global priorities, the education system will focus on promoting
environmental consciousness, social responsibility, and ethical awareness among
students. Curricular and extracurricular initiatives aimed at fostering environmental
stewardship, civic engagement, and social inclusion will be integrated into the learning
process. Furthermore, the system will prioritize resilience in education management,
ensuring continuity and quality of learning even in the face of global challenges such as
climate change, technological disruptions, and demographic shifts.

In conclusion, the future prospects for education in Turkmenistan are characterized by
ambitious objectives, strategic integration of modern technologies, and a strong
emphasis on international collaboration and STEM-oriented development. By 2030,
these initiatives are expected to transform the national education system into a highly
accessible, technologically advanced, and globally competitive framework capable of
producing skilled professionals and innovative leaders who can drive sustainable
economic growth and social progress in Turkmenistan. The strategic direction outlined
herein ensures that education remains a cornerstone of national development, fostering
human capital, creativity, and innovation while meeting the evolving needs of society
and the global knowledge economy.

Conclusion

In 2025, Turkmenistan demonstrated substantial progress in developing its education
system through large-scale projects to expand infrastructure, implement innovative
educational programs, strengthen international cooperation, and integrate modern
technologies. These achievements contribute to improved education quality, preparation
of qualified specialists, and sustainable development of the national education system.
The experience of 2025 provides a foundation for strategic planning and further
enhancement of educational policy in Turkmenistan.
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NCCIEAOBAHHUE NPOLHECCOB ®OPMHUPOBAHUA IYHAMMU: OT
I'EHE3UCA B 30HE CYBAYKIUU 10 TMAPOANHAMHUYECKOI'O
MOJAEJIUPOBAHUA PACITPOCTPAHEHUA

\‘.?

SxoBaeBa Mapus {murpueBHa

Crapmmii HayuHblil coTpyanuk Kadenpa okeanonoruu u Gpusuku Mops,
Cankr-IleTepOyprckuil rocyJapcTBEHHBIN YHUBEPCUTET

r. Cankr-IlerepOypr, Poccuiickas denepanms

AHHOTAIIUA

Hacrosimass pabora mpeacraBisieT coO0i KOMIUIEKCHOE MCCIIEIOBaHUE (PU3MUYECKHUX
MEXaHU3MOB, JISKAIIUX B OCHOBE reHepallu, pACPOCTPAHEHUA U TPaHchopMauuu
BOJIH I[yHAMM, KOTOPBIC SIBJISIFOTCS OJHOH M3 CaMbIX Pa3pyIIMTEIbHBIX MPUPOTHBIX
yrpo3 B MNpUOpexHbIX pervoHax. OCHOBHOE€ BHUMAHHUE YJCICHO CelCMHYECKOMY
MEXaHM3MY 3apOKICHUS IyHAaMH, JIOMHHHPYIONIEMY B 30HAX CYOAYKIIHHM, TIE
BHE3AITHOC BEPTUKATHHOE CMEIICHIE MOPCKOTO JTHA SBJISETCS KPUTHICCKAM (DaKTOPOM.
Msb1 1oipoOHO aHATU3UPYEM JIMHEAPU30BAHHbIE YPAaBHEHHSI MEJIKOH BOJBI Kak
GyHIAMEHTAIBHYIO  OCHOBY  JUII  THAPOJAMHAMHYECKOT0  MOJeJTHPOBAHMS
pacipocTpaHeHus BOJIH B OTKPBITOM OKEaHe, MOA4epPKUBas pojib TITyOUMHHOTO MPOQUIIs
M KOpUOJIHMCOBOM cuiibl. PaccMmarpuBaercs mpoliecc npeodpa3oBaHMsl BOJHBI TIPU
BBIXO/I€ Ha IIeJb(, U3BECTHBIN KaKk paH-am, KOTOPbIN BKIIOYaeT 3)PEKThI qAucHepCcuu,
HEJIMHEHHOCTH W TPEHHUsi 0 [HO, OMPEENSIoNMe BBICOTY Hakara. Pe3ynbTaTsl
MCCJICIOBAHMS TIOATBEPXK/IAI0T, YTO BBICOKOTOYHOE OIMEPaTUBHOE MPOTHO3UPOBAHUE
I[yHaMd BO3MOXXHO TOJBKO TIpU UWHTETPAallUd TOYHBIX MapaMeTpPoOB odara
3eMJIETPSICEHUA C TEPEOBBIMU YUCICHHBIMH MOJIEISIMHU, paOOTAIONIMMHU B PEKUME
peaTbHOTO BPEMEHH.

KuiroueBrble cioBa: 1ryHamu, 30Ha CyOyKUIHUH, THIPOJIMHAMUYECKOE MOJICIIMPOBAHUE,
YPaBHEHHsSI MEJIKOM BOJBI, paH-all, TIEeHepauus IyHaMH, CEWMCMHUYECKHM ovar,
ONEPATUBHOE MPOTHO3UPOBAHNUE, HEJTUHEUHBIE BOJIHBI, JUCIIEPCHSL.

Beenenue

Hynamu, mnpencrapistomue coOOM AJIMHHBIE BOJIHBI T'PABUTALIMOHHOTO THIIA,
CIIOCOOHBIE TIEPECEKATh IEIbIe OKEaHBI, SBISIOTCS KPUTHYECKH BAKHBIM OOBEKTOM
UCCICIOBaHUS B TEO(PU3UKE U OKCAHOJIOTMH, YYHTHIBasE WX TMOTEHIIMAT IS
KaTacTpoUIECKOTO BO3ACHCTBUS Ha IPpUOpEKHBIC 30HBI. COBPEMEHHBIC UCCIICTIOBAHUS
MOKa3bIBAIOT, YTO TMOJABJSAIONIEe OOJIBIIMHCTBO  Pa3pyMIUTEIBHBIX  IIyHAMU
TEHEPUPYETCS B pe3yJIbTaTE BHE3ANMHbIX TEKTOHUYECKNX IBHKEHUI HA THE OKEaHa, B
OCHOBHOM CBSI3aHHBIX C MEraHAJABUTaMU B 30HaX CYOIyKIIUH.
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HecmoTpss Ha aecsaTuieTuss Hay4HbIX W3bICKAHUH M CO3JaHME TJI00AJIbHBIX CHCTEM
OTIOBEUICHMSI, MPOOJEeMa TOYHOTO U CBOEBPEMEHHOTO MPOTHO3UPOBAHUS BBICOTHI
HakaTa (paH-ana) BOJHBI B KOHKPETHON TOUKe MOOEPEKbs OCTAETCS CI0KHOU HAYIHO-
TEXHUUYECKON 3ajaueil, TpeOyloleil MOCTOSHHOTO COBEPIICHCTBOBAHUS  Kak
TEOPETUYECKUX MOJEIIEH, TAK U NHCTPYMEHTAIIBHOI'O MOHUTOPHHTA.

Llenpro naHHOW pabOTHI ABISIETCS CUCTEMATUYECKOE PACCMOTPEHHE IMOJTHOTO IHUKIIA
’KU3HU BOJIHBI I[yHaMH: OT MOMEHTA €€ FreHepalMu B oUare 3eMJICTPSICEHUS U ONIMCaHUs
HAYAJBHBIX YCJIOBHIA, 10 PACIIPOCTPAHEHUsI B OTKPBHITOM OKEaHe U TPaHcpopMauuu
Ha menbde. Mbl cocpeaoTOYMMCS Ha THMAPOAMHAMHYECKHX MOJEJAX, KOTOpbIe
00ecreynBalOT OCHOBY /I OIEPATUBHOIO MPOTHO3WPOBAHUS U OLIEHKH PHUCKOB,
MIOCKOJIBKY TOJBKO TOYHOE MAaTEMAaTHYECKOE ONUCAHUE IIPOLECCOB IO3BOJISET
MIPUHUMATh CBOEBPEMEHHBIC YIPABJICHUYECKUE PEIICHUS W CIacaThb YEJIOBEYECKHE
AKU3HH.

I'eopusnueckne Mexanusmsol I'enepannu Bosnosoro Ilous

OCHOBHOI Me€XaHHU3M I'eHEePAINH MTOJIABJISIFOIIET0 OOJIBIIMHCTBA OKEAHUYECKUX IIyHAMHU
CBSI3aH C CeMCMHMYECKMMHU SIBJIEHHSAMHU, KOTOPHIE BBI3BIBAIOT PE3KOEC BEPTHKAJIBHOE
cMellleHMe BOJHOW TOJIIM. JTOT TMpolecCc Haubojee SIPKO BbIPAXKEH B 30HAX
KOHBEPI€HTHBIX TPAHUI] JIUTOCHEPHBIX IUIUT, HU3BECTHBIX KaK 30HbI CYOXyKIIUM
(mampumep, TuXoOoKeaHCKOE€ OTHEHHOE KOJibllo). B 3Tux o0macTsax ojHa IUIMTa
MOTPYXKAETCsl TMOJ| JAPYIYI0, BBI3bIBas HAKOIUJICHUE OTPOMHBIX TEKTOHUYECKHX
HANpsi’KeHWd B 30HC KOHTAKTa, WM MeraHajsura. Korjga HampshKeHUE MPEBBIIIACT
npesiesl MPOYHOCTH TOPOJ, MPOUCXOJUT BHE3AMHBIM COPOC HANPSIKEHUS] B BHUJIC
KPYITHOTO 3eMJIeTpsiCeHUs (OOBIYHO MarHuTy ot M>7.5).

Kputrnueckn BaXXHbIM YCIOBMEM [Jisi T€HEpalMu LyHaMU SBIISIETCS BepPTHKAJIbHAasI
KOMIIOHEHTAa CMelleHMsl MOpCKoro AHa. IIpu 3emierpsceHuH TpOUCXOIUT pPE3KOe
MOJAHITHE UM ONyCKaHUE YAaCTU OKEAHMYECKOro JHA, YTO, B CBOKO OYEPE/b, IEPEAACT
ATOT MMIIYJIbC BCEH BBILIENEKAEH BOAHOM Toue. Maeann3npoBaHHOE HadaJbHOE
yCJa0BHE I MOJACIUPOBAHUS IIyHAMU YacTO aNIPOKCUMUPYETCS KaKk MIHOBEHHOE
CMelleHHe NMOBEPXHOCTH OKEaHAa, TOYHO MOBTOPSIOLIEE OCTATOYHOE BEPTHKAIBHOE
CMEUIEHUE JIHa B odare 3emiieTpsiceHus. Il KOJMYECTBEHHOIO OIHMCAHMS 3TOTO
IIpolecca MCIOJIB3YKOTCS MOJEJIM 0Yara, OCHOBAaHHbIE HA TEOPUU JMCJIOKALMU
(manmpumep, mozenb Okxaabl), KOTOpbIE MO3BOJSIIOT Ha OCHOBE CEMCMHYECKUX
napaMeTpoB (TakMX Kak TINIyOWHa, IUIOUIa[b pa3pblBa M BEIMYMHA CKOJIBXKECHUS)
paccuuTaTh MoJie 0CTATOYHBIX Aedopmanuii 1Ha. DPPEKTUBHOCTD Nepeaun SHEPTUU
OT JHAa K BOJHOW TOJIIIE 3aBUCHUT OT INIyOMHBI OK€aHa W JJIUHBI BOJHBI CMEIICHUS,
IpUYeM HamOOJIee OMACHBI 3EMJIETPACEHUS C OTHOCHTEIBHO HETITYOOKHM OYaro,
PacnoJioKeHHbIM BOJIN3U AHA, TOCKOJIBKY OHU 00ecreunBatoT Hanboiee 3 (HeKTUBHBIMI
MIEPEHOC SHEPTUH HA TOBEPXHOCTh OKEaHa.
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I'mappoannamuyeckoe MoaeanpoBanue Pacnpocrpanenuss Boain B OTKpbITOM
Oxkeane

[Toce reneparii BoJIHA IIyHAMH PACIIPOCTPAHSIECTCS 10 OKEaHy, MOAYHHSSACH 3aKOHAM
THIAPOAMHAMMKH JUIMHHBIX BOJIH. [TOCKOJIBKY JJIMHA BOJIHBI IIyHaMHu (0 COTEH
KHJIOMETPOB) 3HAUYUTEIILHO TPEBBIIIACT NIyOHUHY OKeaHa (B cpemHeM 4-5 km), s ee
OINMCAHUsA HCIOJB3YIOTCS JIMHEAPH30BaHHbIE ypaBHeHHs1 Meakoii Boabl (Shallow-
Water Equations). Tu ypaBHEHHS, HECMOTPS Ha UX KKYIIYIOCS POCTOTY, SIBJISIOTCS
KpacyrobHbIM KAMHEM OIIEPATHBHOTO MPOTHO3UPOBAHHSI.

B 3Tux ypaBHEHHSIX UTHOPHPYETCS BePTHKAJBLHAST KOMIIOHEHTA CKOPOCTH BOJBI U
MpEANnoaaraeTcsi, YTO  JaBJIGHWE  sABISAETCS  ruapoctatndeckuM.  CKOpOCTh
pacnpocTpaHeHusi BOJHBI C B OTKPHITOM OKEaHE OIpPEAeNseTcs] KIacCUUYECKOM
hopMyIIOii:

C=,/gH

rjae § — ycKopeHue cBoOoHOro najeHus, a H — riyouna oxeana. M3 atoit hopmysisi
CJIEIYET, YTO CKOPOCTh IIYHAMU B IIYOOKOBOJHBIX YaCTSIX OKEaHa MOXKET JOCTUraTh
800-900 km/4, 4TO COMOCTAaBUMO CO CKOPOCTBHIO PEAKTUBHOIO camosieta. BakHbiM
CIEACTBUEM H3TOM 3aBUCHUMOCTH SIBJISIETCA TO, YTO TPAEKTOPHUSA M BpeMs NMPHXOAA
BOJIHBI LIEJIMKOM OIPEIEISAIOTCS 0aTUMeTpHel JHAa, a HE HaYaJlbHBIMU MapaMeTpaMu
BOJIHBI. TOYHOCTH MPOTHO3a BPEMEHHM MPUXOJIa KPUTUYECKH 3aBUCUT OT KauecTBa
uudpoBbix Mogesged pesabeda gHa (0atumerpum). Ilpm MoxenupoBaHuuU
pacnpocTpaHeHusl Ha MacIlTadax 1eyioro okeana yuutsiBaercs 3¢ppexkt Kopuoauca u
chepuunoctb 3emiid. Ha 3ToM 3Tane BojHa BesleT ce0sl Kak HeAUCIePCUOHHAS, TO €CTh
CKOPOCTh PACOPOCTPAHEHUSI HE 3aBUCUT OT €€ JJIMHBI, YTO MO3BOJSET UCHOJIb30BATh
OTHOCHUTEJIBHO TPOCTHIE YMCIICHHBIE CXEMbl, OCHOBAHHBIC, KAK MPABUIIO, HA MeETO/e
KOHEYHBIX Pa3HOCTEH C aJallTUBHON CETKOM.

Tpancopmanus Bounbl Ha Hleabpe u Ouenka Pan-Ana

[lo mepe npuOMMKEeHUs K MOOEPEKbI0 M BBIXOJA HAa KOHTUHEHTAJIBHBIN IIeNb(
(yyacTok, rie riyOMHa OKeaHa PEe3KO YMEHbBIIAETCs) BOJHA IyHaMHU IMpPETEepreBacT
CYILLIECTBCHHbIC HeJIMHeHHble TPpaHc(OpMalUM, YTO SIBISETCS HauOOJee CII0XKHOU
4acTbi0 MOJIENHpoBaHUs. Pe3koe yMmeHbllleHWe TIJTyOWHbl NPUBOAMT K SIBJICHHUIO
I0AJIMHIA (YBEJIMYEHUs BBICOTHI BOJIHBI). B cooTBeTCTBUM € 3akoHOM I'puHa, BbicoTa
BOJTHBI A pacrteT mpornoprroHansHo H—1/4, 4To 03Ha4aeT HKCIOHEHIMAIbHBIN POCT
aAMIUTUTY/IbI P YMEHBIIEHUU TITyOUHBI.

Ha menbde u B mpubpexHoil 30He B MPOLECC PACHPOCTPAHEHHS] aKTUBHO BKIHOYAIOTCS
3¢ eKTh qucnepcun (3aBUCUMOCTh CKOPOCTH OT JJTMHBI BOJIHBI) U HEJIMHEHHOCTH, a
TaKXe TPeHHs 0 AHO. /{151 TOYHOro OnmucaHus ATUX MPOLECCOB TpeOyeTCsl Mepexo K
0oJiee CIOKHBIM HEITMHEHWHBIM MOJEINSIM, TaKUM Kak ypaBHeHusi byccuHecka wiu
nonHble ypaBHeHusi HaBbe-CTokca, 0COOEHHO UIsi Y4YacTKOB C 4Ype3BbIYATHO
CJIOHOM OeperoBoi JIMHUEH U HATMYUEM 3aJIMBOB WJIM 3CTyapHeB.
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MopnenupoBaHue 3TOro dTana HAIMpPaBICHO HAa pacyeT PaH-alma — MAaKCUMAaJIbHOU
BEPTHUKAJIBHOM OTMETKM, IO KOTOPOM IOAHMUMAETCs BOJAA Ha cyuie. Beicota pan-ana
OTIpE/IETISIETCS HE TOJBKO BHICOTOM BOJIHBI y Oepera, HO 1 Tonorpadueii cyiu, a Takxe
LIEPOXOBATOCTHI0 MOBEPXHOCTH. TOYHOCTH NMPOrHO3UPOBAHUS PaH-alla KPUTUUECKU
BA’KHA JUISI 30HMPOBAHUSA CEMCMUYECKOW OIACHOCTHU W IIAHWUPOBAHUS CTPOUTEIBCTBA
Oepero3aiuTHBIX COOPYKEHHM, 1 OHa HAMpPSMYIO 3aBHCHUT OT KaueCTBa COBMECTHBIX
uuppoBbix Moaesnei peabeda cymu (DEM) u 0atumerpun nprOpexHOW 30HBI €
BBICOKMM IIPOCTPAHCTBEHHBIM PA3pEIICHUEM, BILIOTh JO HECKOJIBKUX METPOB.

3ak/oueHue

HccnepoBanre MmpoueccoB (OpMUPOBAHUS I[yHAMH TOATBEPKIAET, YTO I3TOT
OPUPOJIHBIN (EHOMEH SBIAETCA SPKUM TMPUMEPOM CJIOKHOTO B3aUMOAEHCTBUS
Jurocpepsl M ruapocgepsl. YcnemHoe onepariBHoe NMPOrHO3UPOBAHUE [YHAMH,
KPUTHYECKH BAYXKHOE JJISI CUCTEM OIOBELICHUS, 3aBUCUT OT HEMEJIEHHOTO MOJYYEHUS
U 00paboOTKM JBYX KJIIOYEBBIX HA0OpPOB [aHHBIX: TOYHBIX IMAapaMeTpPOB 04Yara
KPYIHOTO 3€MJIETPSICEHUsI (Y4TO JOCTUTaeTcs I00aJbHOM ceThio celicMorpadoB u
MHBEpPCHEN CEHCMUYECKUX BOJH) U JAHHBIX 0 (PAKTMYECKOM HM3MEHEHHH YPOBHS
Mopsi (uto oOecrneuuBaeTcsi OyikoBbiMU cucteMamMu DART u npuiuBHBIMU
nocramu).llepcriekTuBbl  JanbHEWIIEro  pa3BUTUSL  UCCIENOBAaHUNM U CHUCTEM
IIPOTHO3UPOBAHUs BKIIOYAOT: MHTerpanui HeMpOHHBLIX ceTeld U MAIUMHHOIO
o0y4yeHHMsl JUI1 YCKOPEHHOM WHBEPCHHM IIapaMETpOB oO4yara M MOMEHTAJIbHOU
KAJIMOPOBKM TUIAPOJUHAMUYECKUX MOJIENEH, 4TO MO3BOJIUT COKPATUTh BpEMS OT
3eMJIETPSICEHNS 10 BBLAAYM IIPOTHO3A. Y COBEPLICHCTBOBAHUE HEJIMHEHHBIX MoeIei
Uisi 00Jiee TOYHOIO OIMCAaHUs TOBEACHHS BOJHBI Ha CIIOKHOM penbede u ydera
MHOKECTBEHHBIX OTPaKEHUI U audpakuuii B npuOpexHoil 30He. Pacmmpenue cetu
rJIyOOKOBOJAHBIX JaTYUKOB JABJIEHHSI, & TAKXKE UCIIOIb30BAHUE HOBBIX TEXHOJOTHUM
JUCTAaHLIMOHHOTO 30HAUPOBaHUS (HampUMeEp, CHYTHUKOBBIX albTUMETPOB) JJIs
MOHHTOPHUHIA TOBEPXHOCTH OKEAHA B PEAJIbBHOM BPEMEHMU.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

V]IK-911.37

UCTOPUSA IEJKOBOI'O IYTU: TOPI'OBJIA, KYJbTYPA U
COLUAJIBHO-9KOHOMHWYECKOE BJIMAHUE

Taranoa buou
[IpenomaBarens, TypKMEHCKUN CETbCKOXO3IMCTBEHHBIN MHCTUTYTA
r. Jlamorys TypkmeHnucTan

Opa3oB J3u3
Crynent, TypKkMEHCKUH CEIBCKOXO35IMCTBEHHBINM HHCTUTYTA
r. Jlamorys TypkMeHucTan

OBinsiryJibieBa AiIKepeH
Crynent, TypKkMEHCKUH CEIBCKOXO35IMCTBEHHBIN MHCTUTYTA
r. Jlamory3 TypkMmeHucran

MammenoBa I'yiabaiibiM
Crynent, TypKkMEHCKHUH CEIBCKOXO35IMCTBEHHBIN HHCTUTYTA
r. Jlamory3 TypkMeHucTan

Omaposa Msaxpu
Crynent, TypkMEHCKUH CEIBCKOXO35IMCTBEHHBIN MHCTUTYTA
r. Jlamory3 TypkMmenucran

AHHOTALUA

B craTpe npencraBiieH KOMIUIEKCHBIM aHanu3 nctopuu LLEnkoBoro mytu — OIHOTO U3
KJIFOYEBBIX TOPIOBBIX M KYJBTYPHBIX MapuIpyTOB ApPEBHOCTH U CpenHEBEKOBBS.
PaccmarpuBaroTcsa €ro mnpoMCXOXKIEHUE, Pa3BUTHE, COLMAIBbHO-DKOHOMHYECKOE U
KyJIbTYpHOE 3HAu€HHUE, a TaK)Ke BIMSHUE HAa (OPMHUPOBAHUE TOPOJOB, TOCYIAPCTB U
nuBmin3anuil EBpazun. Ocoboe BHHMaHuE YJEJIEHO B3aMMHOMY OOMEHY TOBapaMu,
TEXHOJIOTUAMH, PEJIIMTHO3HBIMU U KYJIBTYPHBIMH LIEHHOCTAMHU MeEXIy BocTokoMm u
3amamom. HccnenoBanue pemoHcTpupyer poib IlénkoBoro myTu kak Qakrtopa
rno0anu3aluy IpeBHEr0 MHpa U €ro 3HayeHHe /JIi COBPEMEHHOIO MOHUMAaHUS
DKOHOMMYECKHUX U KYJIbTYPHBIX CBS3€U MEXAY PErMOHAMU.

Karuesbie ciaoBa: I1IENKOBBIN ITyTh, TOPTOBIISA, KYJIbTYpa, SKOHOMUKA, EHTPAJIbHAS
A3usl, TPaHCHMOPTHBIE MAPUIPYTHI, TOPOAA, LMBUIU3ALUWHA, MEXKIYHAPOIAHBIE CBSI3H,
r100aInu3arus.
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BBenenue

[II€nKOBBIA MMyTh — 3TO MCTOPUYECKAS] CETh TOPTOBBIX MapLIPyTOB, COEIMHSABIIMX
Bocrounyto Asuto ¢ CpemmzemHomopbeM U bmmkaum  Boctoxkom. OH
(YHKIMOHUPOBAJ Ha MPOTSHKEHUU OoJiee ThICAYM JieT, HauuHas ¢ | Beka 70 H. 3. u
nocturas pacuseta B Cpeqnue Beka. MapiipyThsl crnoco6cTBoBai 0OMEHY TOBapaMu,
TEXHOJOTHUSAMH, 3HAHUSMH M KYJIbTYPHBIMH MPAKTHKAMH MEXIAY PpPa3IuYHbIMU
uuBWiIM3anusaMu. Lleap craTbu — NPOAHATM3UPOBATH HMCTOPUYECKOE pPA3ZBUTHE
[II€nKOBOrO MyTH, €0 COUMAIBLHO-3KOHOMHUYECKOE BIIMSHUE U KYJIbTYPHOE 3HAYEHUE
g peruoHoB EBpasuu, BEISIBUTH (PaKTOPHI, CIOCOOCTBOBABIINE €T0 (POPMUPOBAHUIO U
Pa3BUTHIO, @ TAKXKE MPOCIEAUTDH MOCIEACTBUS JIJIsl TOPOIOB U OOIIECTB, Yepe3 KOTOPhIE
IPOXOAUI MapuIPyT.

IIpoucxoxnenue u popMHUPOBAHUE TOPrOBOr0 MAPLIPYTA

Nceroku LIENKOBOro myTH BOCXOJAT K 3II0XE PAHHEW aHTUYHOCTU M TECHO CBSA3AHBI C
HEOOXOJIMMOCThIO HAJTAXKMBAHUS OOMEHa ToBapamMu Mexay BocrouHoil Asuedl u
ctpanamMu CpeauzeMHOMOpBsi. Hanbosee 3HAaYMMBIMHU TOBapamH, ITPHUBJICKAIOIIUMHU
BHUMAaHHUE TOPTOBIICB, OBUIM KWUTAaMCKUM Ienk, dapdop, yaid u pa3sHooOpasHbIC
PEMECIIEHHBIE W3JAEUs, KOTOPbIE MOJB30BAIMCH MOBBIIMIEHHBIM CIIpocOM B MHauu,
ITepcuu, IlentpasnibHOl A3uum u Pumckoil umnepuu. B cBoloo ouepenb, 3amajaHble
PErHOHBI SKCTIOPTUPOBAK B KuTaii paroneHHbie KAMHH, METAJLIbI, OJIarOBOHMSI, BUHA,
TEKCTWIb W PEAKHE TMPOMBIIUICHHBIE W3AEIUSA, CO3/1aBasg CJIOXHYIO CETh
B3aMMO3aBUCUMOCTH MEXYy IIMBUIN3ALASIMH.

[1epBbie TOproBbI€ MyTH (HOPMUPOBAINCH KAK LIEMb 0A3UCHBIX OCEIEHHH, KapaBaHHBIX
CTAaHUMI M €CTECTBEHHBIX IEPEBATIOB, COECAUHSIOMINX IPUPOJIHBIE U YIKOHOMHYECKUE
LHEHTPbl. OTH MaplIpyThl HE HUMEIM CTPOroil (UKCUPOBAHHOM CTPYKTYphI, a
NpPEJCTaBIsUId  cO00M THOKYI0 CeThb albTEpHATHUBHBIX JIOPOT, KOTOpPHIE MOTIJIHU
UCIIOJIB30BAaTbCAd B 3aBHUCHUMOCTH OT CE30HHBIX W KJIMMaTHYECKUX YCJIOBH,
MOJIUTUYECKOW OOCTaHOBKM M YIPO3 CO CTOPOHBI pa3bonHuKoB. ['eorpaduyeckue
0COOEHHOCTH, Takhe Kak MycThiHM ['00u u Takna-MakaH, BBICOKME TOPHBIE XpEOThI
[Tamupa u Tsasb-llans, pexu Amynapes U Celpaapbs, HaKIaAbIBaIU €CTECTBEHHBIC
OTPAaHUYCHMS HA MEPEABMKEHUE KAPAaBaHOB U ONPEIEISIIN CTPATETUYECKUE TOYKH JJIS
OCTaHOBOK, 0OMeHa ToBapaMu 1 obecrieueHns 0€30MacHOCTH.

[Tomumo oOmMeHa MarepuaidbHbiMH ToOBapamu, III€nkoBeIA MyTh Wurpam poiib
BOKHEHIIEro  KaHajla  KYyJbTYpPHOTO,  PEIUTMO3HOTO W TEXHOJOTHYECKOTO
B3aUMOJICHCTBUSA. Uepe3 3TU MaplIpyThl PacpOCTPAHSIIUCh PEIUTHO3HBIE YUYCHHS U
¢bunocodckue KoHIeNIuY, BKIItoUas Oy au3m u3 a1, MaHuXelcTBO, XPUCTHAHCTBO,
a BIIOCIICJICTBUM HCJIaM. TpaHCHIOPTUPOBKA CBSIIEHHBIX TEKCTOB, UKOH, PEIMKBUN U
pyKomuce  crnocoOcTBoBajia  (OPMUPOBAHUIO  MEXKKYJIBTYpPHOTO  JUajiora U
YKPEIUICHHUIO JUIIJIOMATUYECKUX CBS3EH MEXKIy roCyAapCTBAMH.

-102 -



Kpome Toro, IlI€nkoBeiii myTh CHOCOOCTBOBAJ TNepeaadye TEXHOJOTUM, BKJIIOYas
METAJUIYPrUI0, CEIbCKOXO3IMCTBEHHBIE OPYAUS, CUCTEMBl UPPUTALNH, MEIULIMHCKUE
MPAaKTUKK W ApPXUTEKTYpHbIE  pEIIEHUs.  [E€XHOJOTMYECKHME  WHHOBALUU
pacnpoCTPAHSIIUCH BJIOJIb MaPIIPYTOB, YCKOPSISI SKOHOMUYECKOE Pa3BUTHE PETUOHOB U
CO3/1aBasi MPEANOCHUIKK ISl JAIbHEUIINX KYJIbTYPHBIX CHHTE30B. Uepe3 0a3uchl U
TOPTOBBIC IIEHTPHI MPOUCXOIUIIO B3aUMHOE 00yUCHHE PEMECIICHHUKOB, 0OMEH OIBITOM
U BHEAPECHHE HOBBIX METOJIOB IMPOU3BOJCTBA, YTO B HTOrE CIIOCOOCTBOBAJIO
(GOpMHUPOBAHUIO YCTOMYMBBIX OSKOHOMHYECKHMX ceTell U mpodecCuOHaIbHBIX
COOOIIECTB.

OkoHoMHueckoe 3HaueHue IIEnkoBoro myTu mposBISAIOCH Takke B (POPMHUPOBAHUU
(UHAHCOBBIX MHCTPYMEHTOB M HMHCTUTYTOB. Ha MapiipyTax BO3HHMKAaJIHA CIIOXHBIE
CUCTEMBI OOMEHA BAJIIOTHI, Y4€Ta JIOJIFOB M KPEAUTOBAHMS, YTO CO3/1aBAJI0 OCHOBY UL
TOPTOBIIM Ha OOJIBIINX PACCTOSIHUIX U MEKKOHTUHEHTAIBHBIX 3KOHOMHUYECKHX CBS3EH.
KapaBanbl 00bEIMHAIM KOMMEPUYECKHE HMHTEPECHl Pa3IUYHbIX TPyNN KYyILUOB U
co3JaBajy TWIbJIWU, KOTOPbIE KOOPJAMHHPOBAJIM TOPrOBIKO U 0OecnedyrnBaliv
0€3011aCHOCTb NIEPEBO3OK.

Takum o6pazom, I1IEnKoBBIM MyTh W3HAYATBHO BO3HHMK KAaK CETh B3aMMOCBS3aHHBIX
TOPTOBBIX U KYJIbTYPHBIX apTepuii, KOTOpasi obecrneurnBaia He TOJIbKO 0OMEH TOBapaMH,
HO U aKTHUBHOE B3aMMOJICHCTBUE MEXIy UuBWIM3anusaMu. Ero dhopmupoBanue ObLIO
pe3yJabTaTOM CoYeTaHusl reorpaduyeckux pakTopoB, IKOHOMUUYECKUX MOTPEOHOCTEN U
COIMANBbHBIX TpakTUK. [locTenmeHHO MapiIpyT pa3BUBAICS B CIOXKHYIO CHUCTEMY,
cBsA3bIBarollyl0 BocTok u 3amaa, co3gaBas ycloBUA UL KYJbTYpPHOTO OOMEHa,
AKOHOMMYECKOTO MPOLBETAHUS U TEXHOJIOTMYECKOTO MpOrpecca.

Baxxno mnomuepknyth, uto ycmex Ill€nkoBoro myTu ObUT OOYCJIOBJIIEH HE TOJBKO
HaJMYMEeM DPEIKUX U IEHHBIX TOBapOB, HO M CIOCOOHOCTHIO TOPOJIOB M 0a3UCOB
BBICTYNaTh B KAa4yeCTBE Y3JOBBIX TOYEK, TIJ/I€ TOPIOBIA, KYJbTYpHBIH OOMEH U
JTUTUIOMATUST TIPOUCXOJIMIIN OJHOBPEMEHHO. OTHU Y31kl 00€CleurnBalid HE TOJBKO
JOTUCTUKY, HO U TOAACPKUBATIN COLUAIBHYIO U KYJIbTYPHYIO UHPPACTPYKTYPY, UTO
nenano IIIEnkoBbII MyTh YCTOWYUBBIM W JOJTOBPEMEHHBIM (DEHOMEHOM HCTOPUH
EBpa3zum.

PoJib ropo1oB u 0a3ucoB

['oposna u 0a3uchl Urpajgv UEHTPAIbHYIO pOJb B oOecrnedyeHUur (PyHKIHMOHUPOBAHUS
[IIénkoBOrO TMyTH, BBIMOJHSAS OAHOBPEMEHHO JSKOHOMHUYECKHE, COLMAIbHbIE U
KyJbTypHble pyHKIIMU. KapaBanHbie myTH, NpOTAHYBLIMECS YE€PE3 THICSUYU KUIIOMETPOB
MyCTbIHb, TOPHBIX XPEOTOB U cTenel, TpeOOBaIu HAJIWYMS CTPATErHUYECKUX MYHKTOB
JUTSL OT/bIXA, ITONOJIHEHUS 3a1acOB BOJBI M MPOAOBOJBCTBHS, PEMOHTA TPAHCIOPTHBIX
CpelacTB U olecrnedeHusi 0e30MacHOCTH TOProOBBIX KapaBaHOB. B 3TOM KOHTEKcTe
0a3UChl M TOPOJa BBIMOJHSIN (PYHKIHIO JOTUCTHUECKUX U XO3AMCTBEHHBIX Y3JIOB,
MO/JIEP>KUBAsL PETYIISIPHOE JBUKEHUE TOBAPOB U CO3/1aBasl YCIOBUS AJI JOJITOCPOYHOM
YCTOWYUBOCTHA MapLIpyTOB.
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Ocoboe 3HaueHHe UMeNU KpyIlHble ropoja, Takue kak Camapkanj, byxapa, Kamrap,
Meps, Typhan u Tapa3. DTu HeHTPHI CTAHOBUJIMCH HE TOJBKO y3J1aMH TOPTOBJIA, HO U
MECTaMHM KOHIICHTPAlMU PEMECEN, PEMECICHHBIX MAaCTEPCKUX, PHIHKOB M KapaBaH-
capaes, IJie Kynilpl MOTJId 0€301acHO OOMEHUBATh TOBAPHI, 3aKII0YATh KOHTPAKTHI U
XpaHUTh CBOM MeHHOCTH. MH(]pacTpykTypa ropoaoB BKIOUYaIa aJMHUHUCTPATHBHBIC
YUpEeKICHUS, HAJIOTOBBIE CITY>KOBI U CKJIa/abl, oOecnieunBas 3pGeKTUBHOE yIpaBIICHNE
TOPrOBBIMH TOTOKAMW M HWHTETPALIMI0O MECTHOTO HACEJICHHS B MEXKIYHAPOJIHbBIC
KOMMEPUYECKHE MPOLIECCHI.

Oa3zucel UMeNN CTPAaTEeru4eckoe 3HAYECHHE KaK MCTOYHUKHU BOJBI M IPOJIOBOJILCTBUS.
Hannune BOOHBIX peCypCOB U IUIOJOPOIHBIX 3€MEIIb B IIyCTBIHHBIX PAiOHAX ITO3BOJISLIIO
MIOAACP/KUBATh  CEIICKOE  XO3SIMCTBO, PpPAa3BUBAaThb HPPUTALMOHHBIE  CHUCTEMBI,
BBIPAILIMBATh 3€PHOBBIE U (PPYKTOBBIE KYyJIbTYpbl, a TaKXE pPa3BOAUTH CKOT. JTHU
BO3MOXXHOCTH HE TOJBKO CHaOXKaiu KapaBaHbl HEOOXOJUMBIMHU 3amacamM, HO U
CIIOCOOCTBOBAJIM YKOHOMHYECKON CaMOJOCTaTOYHOCTH PETHOHOB, ITO3BOJISASI 0a3UCHBIM
IIOCEJICHUAM MPEBPAIATLCSA B [IOCTOSHHBIE TOPIOBBIE U KYJIbTYPHBIE LIEHTPHI.

CommasibHOE 3HA4Y€HHE TOPOJOB M 0a3UCOB BBIPAXAJIOCh B  (POPMHPOBAHUU
pa3HOOOpa3HBIX COOOILIECTB, BKJIIOYABIIMX KYIIIOB, PEMECICHHUKOB, YYEHBIX,
PEIMTUO3HBIX JEATENe W MUTPUPYIOIIMX CHELMUAINCTOB. B  TakWx yCIOBHSX
MPOUCXOAWSI OOMEH 3HAHMAMH, TPAIAULMIMH U KyJIbTYpHBIMU IpakThkamu. ['opona
[IénkoBOro MmyTH CTaHOBWJINCH LIEHTPAMU OOPAa30BaHMs U HAYKH: 37E€Ch CO3[aBAINCh
OMOMMOTEKH, IIKOJIbI, MEIWLIHUHCKUE MAacTepCKue, Hay4yHble JabopaTopuud U
XYHAOKECTBEHHBIE ~ MAacTEpCKHE.  OJTO  CIOCOOCTBOBAIO  PaclpOCTPAHEHUIO
MMCbMEHHOCTH, PEIUTUO3HBIX U (PHIIOCOPCKUX UIEH, a TAKKE PA3BUTHIO MPUKIIATHBIX
HayK, peMécenl U XyJI0KECTBEHHBIX TPAIAUIMH, YTO, B CBOI OYEpE.lb, YKPEIUISLIO
SKOHOMHUYECKYIO U KYJIbTYPHYIO HHTEIPALIUIO PETUOHOB.

Kpowme Toro, ropoja u 0a3ucsl Urpaiu KIOYEBYIO posib B o0ecredeHnn 0e301acHOCTH
Ha Mapupyre. KapaBaHHble HyTH OBUTM MOJABEpKEHbI HAMaJCHUSIM OaHIUTOB U
MOJIUTUYECKUM KOH(IJIMKTaM, MO3TOMY CTPAaTErMYECKH paCIOJNIOKEHHBIE TOopoja
MPEAOCTABIISIIN BOCHHYIO 3aIUTY, KOOPJIAWHUPOBAIM MATPYJIUPOBAHHE MApIIPYTOB U
CO3JaBajy CHUCTEMbl CHUTHAJIM3alUMU ISl TpeaynpexiaeHus o0 yrposax. Pa3Butue
TOPrOBbIX CBA3€H OJHOBPEMEHHO CTUMYJIHUPOBATIO (POPMUPOBAHHUE CONO30B MEKIY
ropoJlaMM M TOCYJapCTBaMH, Y€pe3 KOTOPbIE MPOXOIUIM MapUIpyThl, CIOCOOCTBYS
MOJIMTUYECKON CTaOUIBHOCTU M YKPEIUICHHIO PETHOHATBHON KOOIIEpaLHH.

KynbTypHOE 3HaU€HHE ITUX LEHTPOB BBIPAYKAJIOCH B CMELLIEHUH U CUHTE3€ Pa3JINYHbIX
Tpanuuuii. Yepes ropoja 1 0a3uchl MPOUCXOIUIIO PACIpOCTpaHeHHue Oy IIM3Ma, uciama,
XPUCTHAHCTBA U MAHUXEHCTBA, a TAKKE CBA3aHHBIX C HUMU PUTYAJIOB, ApXUTEKTYPHBIX
GbopM H XyAOXKECTBEHHbIX CTWJEH. TOproBilbl, MYyTEIIECTBEHHUKA W YyUYEHbIE
MIEPEHOCUIIN KYJIbTYPHBIE LIEHHOCTH M3 OJHOM yacTth EBpaszum B JIpyryro, co3gaBas
YHUKAJIbHBIE JIOKAJIbHBIEC TPAJAUIINH, B KOTOPBIX NEPEIIIETATUCH BOCTOUYHBIE U 3aI1aIHBIE
aneMeHThl. Takum oOpa3oM, TOpoJa M O0a3UChl CTAHOBWIIMCH HE  TOJIBKO
SKOHOMHUYECKMMHU U COLMATBHBIMU, HO U UHTEIJIEKTYaJIbHBIMU LIEHTPaMU, HOPMUPYS
YHUKAJIbHBIE KyJIbTYPHBIE IPOCTPAHCTBA.
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Hakonel, pa3BuTue ropoAckoil U 0a3ucHo MHGPACTPYKTYpbl UMENO TOJTOCPOYHbIE
MOCJEJCTBUSL JJII PErHOHATIBHOM SKOHOMUKH. OHM  CHOCOOCTBOBaid  POCTY
PEMECIIEHHOTO MTPOU3BO/ICTBA, CTUMYJIMPOBAIM OOMEH TEXHOJIOTHUSIMHU U UHHOBALIUSAMU,
YKPEIUISUIM TPAHCHOPTHBIE M KOMMYHHMKAIMOHHBIE CETH. DTH IPOLIECCHI CO3/1aBaJIN
MPEANOCHUIKU ISl MOSBJICHUS YCTOMYMBBIX 3KOHOMHYECKHX CHCTEM U KYJIbTYpPHOU
MIPEEMCTBEHHOCTH, YTO CTaJl0 KJIIOYEBBIM (PAKTOPOM MPOLBETAHHUS PETMOHOB BIOJIb
[IE€NKOBOTO MyTH HA MPOTSIKEHUNA MHOTHUX BEKOB.

IKOHOMHYECKOE H COIIMAJIbBHOC 3HAYCHUC

HIénkoBbIi MyTh OBLT (PAKTOPOM SKOHOMHUYECKOTO MPOLIBETAHUS ISl PETHUOHOB, Yepe3
KOTOPBIE OH MPOXOAWI. TOProBisi CTUMYJIUPOBAja pOCT TOPOJIOB, Pa3BUTHE peMEce U
CHeuaIn3aluio HKOHOMUKHU. bnaronaps MapuipyTy dhopmMupoBanUCh
MEXPETHOHAIbHBIE TOPTOBBIE COIO3bI U COTJIAIICHHS, BO3HUKAIU PBHIHKK C Pa3HBIMHU
BAJIIOTAMH U CUCTEMaMH MEp, Pa3BUBAIUCH KPEAUTHBIE U (DUHAHCOBBIE MHCTPYMEHTHI.
[TosiBeHne KymneuecKX THIIbIUi U TOPTOBBIX CEME CITOCOOCTBOBAJIO CHCTEMAaTH3alluU
TOPrOBJIM U YKPEIIJIEHUIO SKOHOMUYECKUX CBA3EH.

CoumanpHo IIEnKOBBIA MyTh CHOCOOCTBOBAJ HMHTETPALMM PA3IUYHBIX HAPOJOB M
KyJbTYp, CO37jaBasi MHOTO3THUYECKUE TOpoa ¢ 00raThlM KyJbTypHbIM 0OMeHOM. OH
(dbopMupoBai cucTeMbl 00pa3oBaHMsl, MEAULIMHBI, PEMECEN U UCKYCCTBA, CTUMYJIMPOBAJ
MUTPALMIO  CIHEUUAINCTOB, YYEHBIX M XYAOKHHKOB. OITO  CIIOCOOCTBOBAJIO
(OPMUPOBAHUIO OTKPBITHIX M KOCMOIOJUTHYECKHX COOOUIECTB, OOBEAUHSAIOIINX
Pa3JIMYHbBIC STHUYECKUE U PEIIMTHO3HBIE TPYIIIIBI.

KyJabTypHble U TeXHOJIOTHYeCKHEe TPaHCPhOpMAIUT

[lyremecTBUSS M TOProBisl CHOCOOCTBOBAJIM  PACHpPOCTPAHEHUIO  KYJIbTYPHBIX
LIEHHOCTEW, PEJINTUO3HBIX YYEHUW W TeXHOJIOTMH. bynnmsm nponukan w3 Muoum B
Kurait n llenTpansHyro Asur, wuciaaMm pacnpoctpansiica B CpenHenn  Aszum,
MaHMXEWCTBO U XPUCTUAHCTBO OCTABIISLIA CBOM CJIEJIbI B 0A3UCHBIX ropoaax. ckyccTBo
u peMéclia OTpaXalu CMEIICHHE CTWIeH u Tpaauiui, (QopMupysi yHUKaIbHBIC
KYJIBTYPHBIE CUHTE3BI.

TexHoJIOTMYECKHE  WHHOBAlMM, TakKWe€ KakK  METAJUIyprHU4e€CKUe  IPOLIECCHI,
UPPUTALUOHHBIC CUCTEMBI, KapTel U HAaBUTALIMOHHBIE ~ WHCTPYMEHTHI,
pPacpoCTpaHsIIUCh Yepe3 MapIIPyThl. ITO CIIOCOOCTBOBAIO YCKOPEHHOMY BHEJIPEHUIO
HOBBIX METOJOB MPOU3BOJICTBA, APXUTEKTYPHBIX W WHXKEHEPHBIX PEUICHUN, YTO
YBEIIMYMBAJIO YCTOMYMBOCTh U SKOHOMHUYECKYIO MPOAYKTUBHOCTH PETHOHOB.

IIpoGs1eMbl M BBI30BBI MAPLIPYTA

Hecmotps Ha npouseranue, LIENKOBBIM NyTh CTaAJKUBAJICA C MHOTOYHMCIEHHBIMU
BBI30BAMU: OTIACHOCTH JIJIs KAPABAHOB, BKJIIOYasl pa300MHUKOB U CYpOBbIE€ MPUPOIHBIC
YCJIOBUSL;, TIOJIMTUYECKAsi HECTAOUJILHOCTh M CMEHA BJIACTH; SNUJIEMUH U O0JIE3HU. DTH
(haxTopbl TpeOOBAIM OpraHU3allMd OXPaHbI, KOHTPOJIS 32 NEPEABMKEHUEM KapaBaHOB,

BBCJACHM CTAHAAPTOB TOPIrOBJIM U KOOIICpAlWU MEXKAY IroCy1apCTBaMU.
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KapaBannbie myTH MOCTOSIHHO MOAUGMHUIIMPOBAINCH B 3aBUCHUMOCTH OT MOJUTUYECKON
CUTYaIlNH, KIIMMAaTHIECKUX U3MEHEHUI M YKOHOMUYECKUX MOTpeOHoCTel. HekoTopsie
MAapUIPYTHI CO BPEMEHEM YTPATUIIN 3HAYUMOCTb, B TO BPEMSI KaK JPYTrUe YCUIINBAIUCH
3a CUET MHTETPALIMM HOBBIX PETMOHOB U PHIHKOB.

Hac.nezme U 3HAYECHUE B COBPEMEHHOCTH

[IénkoBbIM MyTh OKa3asl JOJITOBPEMEHHOE BIHUSHUE Ha KYJIbTYPHOE, COLIUAIBLHOE U
PKOHOMHUYECKOe pa3Buthe EBpasuun. OH cTagm CHMBOJIOM OOMEHa 3HAHUSIMU,
TEXHOJOTUSMU U KyJlbTypod wMmexay Bocrtokom wu 3anagom. CoBpeMeHHbIE
WHUIIMATUBBI, Takue Kak « OJIuH N0sIC — OJuH NyTh» Kutas, yepnaroT BAOXHOBEHUE U3
HUCTOPUYECKOTO OIbITa, aJanTUPys JIPEBHUE TOPIOBbIE CBS3U K COBPEMEHHOMN
r100aabHON HYKOHOMUKE.

I'opona, pasBuBaBmuecs BAoJb [II€AKOBOrO MyTH, COXpPaHAIOT KyJIbTYpHOE U
apXUTEKTYpHOE HacJeAWe, KOTOpPOE SBISIETCA BaXXHBIM (PAKTOPOM TypH3Ma,
00pa3oBaHMsI M MEXJIYHapOJHOTO COTpyAHHYecTBA. M3yueHue ucTtopuu Mapupyra
MIOMOraeT TMOHATh MEXAaHU3Mbl HIKOHOMHYECKOW HMHTErpaluu, KyJIbTYpHOTO
B3aUMOJIEUCTBUS U YCTOMYMBOTO PA3BUTHS PETMOHOB.

3akJjIroueHue

[IIénkoBbIA MyTh NPEACTABIAET COOOM YHHKAIbHOE HCTOPUYECKOE SIBJICHUE,
00BEINHAIOIIEE SKOHOMUKY, KYJIbTYPY U cOLlMaibHble CTPYKTYpbl EBpasuu. Ero ananus
MO3BOJIAET MOHATh MEXaHU3Mbl (POPMHUPOBAHUS TOPTOBJIM, TOPOAOB, TEXHOJIOTUN U
KylIbTypHOro obOmeHa. Mcrtopuss  mapupyTa  JIEMOHCTPUPYET  3HAYMMOCTh
MEXIAYHApOAHBIX CBsi3ed, OOMEHa 3HAHUSMU M KYyJbTYPHBIMH LIEHHOCTSIMH JJIst
nponseranus nuBwinMsauui. M3ydenue IIIEnkoBOro myTtw NpenoCTaBisAeT LICHHBIC
YPOKH I COBPEMEHHOTO IJ100aIbHOI0 B3aUMOAEUCTBUS U YyCTONYHUBOIO Pa3BUTHUS.
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COBPEMEHHBIE NOAXO/Ibl K CTPOUTEJ/IBCTBY U PA3BBUTUIO
I'OPOJACKOHN NHO®PACTPYKTYPhHI

HanarapoBa Hypouou

[IpenonaBarens, MexayHapoIHOTO YHUBEPCUTETa HEPTH U ra3a UMEHU STHIbITeN TN
KakaeBa

r. Amxaban TypkmeHucTan

I'enbaumbipagoBa I'ynanex

[IpenogaBatenb, MexyHapoJHOTO YHUBEPCUTETA HEPTHU U raza UMEHH Srmisirenin
Kaxkaea

r. Amxaban TypkMeHucCTaH

AkMbIpanoB Jugap
Crynent, MexayHapogHOro yHUBepcuTeTa HeTH U raza umenu Arusirenau Kakaesa
r. Amxaban TypkMeHUCTaH

AMaHHBSA30B AlIXaH
Cryaent, MexayHapoaHoro ynuepcutera HeTu 1 raza uMmenu Armsirenan Kakaesa
r. Amxaban TypkMeHucTaHn

AHHOTAUSA

CraTbs MOCBSIIEHA AHAJIN3Y COBPEMEHHBIX IMOAXOJOB K CTPOMTENBCTBY M Pa3BUTHIO
rOPOJACKON MH(PACTPYyKTypbl, C AaKUEHTOM Ha TPUMEHEHHE HWHHOBAIIMOHHBIX
TEXHOJOTHM, UU(POBU3ALUIO MPOLECCOB, YCTOMYMBOE TI'PaJOCTPOUTENHCTBO U
sHeprodddexTuBHbIe pemeHus. PaccMaTpuBarOTCS COBPEMEHHBIE CTPOUTENIbHbBIE
MaTepuaibl, METOJbl YIpPaBJIECHUS MPOEKTaMH, LU(POBOE MOAECTUPOBAHUE U
aBTOMATHU3allMsl CTPOUTENIBHBIX IponeccoB. IIpuBomATcs mpuUMeEpbl pealn3anuu
IIPOEKTOB B HALMOHAJBHOM M MEKIYHApOJAHOM KOHTEKCTE, a TAKXKE AHAIM3UPYIOTCA
MIEPCIIEKTUBBl  NAIBHEMIIETO  Pa3BUTHS  CTPOUTENBHOM  OTpACIM C  Y4ETOM
HKOHOMUYECKHUX, IKOJIOTHUECKUX U COLIMATIBHBIX (PaKTOPOB.

KiroueBble €j10Ba: CTPOUTEIHCTBO, TOPOJCKas WHOPACTPYKTypa, WHHOBAIMOHHBIC

TEXHOJOTHH, UHU(PPOBU3ALMUSA, YCTOHYMBOE  TIPaJOCTPOUTEIBCTBO,  IMPOECKTHOE
yrpaBieHue, 3HeprodhPeKTMBHOCTh
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BBenenue

COBpEMEHHOE CTPOUTENBCTBO SIBISETCS KOMIUIEKCHOM OTpaciblo, COYETAOLIEH
WH)XEHEPHbIC, SIKOHOMUYECKHE U COLIMAJIbHBIC acCMeKThl. B mocienHue aecAaTuiieTus
OTpacib TMEPEeKUBAET TIYOOKYI0 TpaHCPOpMAIMIO, BBI3BAHHYIO TEXHOJIOTMYECKUMU
WHHOBAIMsAMHM, TJo0ajau3alueid W BO3pacTaHUEM TpeOOBaHMM K YCTOMYMBOMY
pazBuTHio. Pa3BuTHE ropoackoil MHEGPACTPYKTYphl MNPEACTaBISET COOOW BaKHBIN
AJIEMEHT HallMUOHATBHOW SKOHOMUKHU, HATIPSIMYIO BJIMSISI HA KaU4€CTBO JKU3HU HACEIICHUS,
3¢ (PEeKTUBHOCTH TPAHCTIOPTHBIX U KOMMYHAJIBHBIX CUCTEM, a TaKke Ha (hOPMHUPOBAHUE
SKOHOMHUYECKHUX LIEHTPOB.

Poct ypbanuzauuu, n3aMeHeHHE KIMMaTHYECKUX YCIOBHM U OTPAaHUYEHHOCTh PECYPCOB
TpeOYIOT IPUMEHEHUS HOBBIX METOOB IPOEKTUPOBAHUS U CTPOUTEILCTBA. B yCnoBHsIX
nu(poBOM SKOHOMHKM aKIEHT CMeENIaeTcs OT TPaJuIMOHHOTO TMOoaxoda K
KOMIUIEKCHBIM M HHTETPUPOBAHHBIM PELICHUAM, BKIIOYAIOMM WHHOBALIMOHHBIC
MaTepuabl, UPPOBOE MOACIUPOBAHNE U CUCTEMBI YIIPABICHUS IPOEKTAMH Ha OCHOBE
COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJIOTHA.

HNHHOBAIMOHHBIE MaTepuaJabl 1 TEXHOJIOI'HA B CTPOUTE/ILCTBE

CoBpeMeHHas CTpOUTENbHAs OTPACib MEPEKUBAET EPUO ITYOOKHX TpaHChHOpMaLn,
0OYCJIOBJIEHHBIX BHEJPEHHEM WHHOBAIIMOHHBIX MAaTEPUANIOB U TEXHOJOTHH, KOTOpPbIE
o0ecreunBaloT MOBBIIIEHUE MPOYHOCTH, JOJTOBEYHOCTU U 3HEProd((HeKTUBHOCTH
BO3BOAMMBIX 00BEKTOB. [IpuMeHeHHEe NepeJoBbIX MAaTEpHAIOB IO3BOJISET pelIaTh
KOMIUIEKC 3a/lad, BKJIIOYasi YCTOWYMBOCTh K MEXAHUYECKHUM W KIMMAaTUYECKUM
HarpyskaM, CHUKEHHUE SKCIUTYyaTallHOHHBIX PACXOJ0B U UHTErPALUIO C COBPEMEHHBIMU
cucteMaMu HU(PPOBOro MOHUTOPUHTA U YIIPABJICHHUS.

BricokonpouHbie 0€TOHBI ¢ J0OaBKaMU HAHOMATEPHUAJIOB U MOJUMEPHBIX KOMITIO3UTOB
MIPEJCTABIIAIOT CO00M OTHO M3 KIIFOUEBBIX HAINPABJICHUN MHHOBAIIUN B CTPOUTEILCTBE.
Ot MaTepuaiabl 00JaJal0T TOBBIIMICHHOW IPOYHOCTBHIO HAa CXKATHE M PACTSIKCHHE,
CTOMKOCTBIO K KOPPO3HUM, arpECCUBHBIM XUMHWYECKUM BO3JCUCTBUSAM U U3MECHUYMBBIM
KJIMMAaTUYECKUM YCJIOBUAM, 4YTO JENaeT HUX ONTUMAJIbHBIMHU [JI1 BO3BEICHUSA
HHPPACTPYKTYPHBIX OOBEKTOB, TaKMX KaK MOCTBI, TYHHEJIHW M BBICOTHBIC 3JIaHMUS.
Bueapenne HaHOTEXHOJIOTHH TIO3BOJIAET CO3/JaBaTh OCTOHBI C  YJIYYIICHHOM
MHUKPOCTPYKTYpPOM, KOTOpasi CHHXXAeT IMOPUCTOCTh Marepuala, IpeaoTBpAIIACT
o0pa3oBaHHE TPEUIMH 1 YBEIUYUBACT JOJITOBEYHOCTh KOHCTPYKIIMM HA TIECATUIICTHS.

Komno3utHble MaTepuasnbl, BKJIOYas YTICIJIACTUKA M CTEKJIOTUIACTHUKHU, HAXOJST
IIUPOKOE TMPUMEHEHHE B CTPOUTEITHCTBE KApKACOB 3JaHHM, 3JIEMEHTOB (acamos,
WHXCHEPHBIX KOHCTPYKIIMA M MOCTOBBIX cucTeM. OHH 00€CIeurnBarOT BBICOKYIO
MPOYHOCTh MNPH 3HAYUTEIIBHOM CHUXEHUHU MAacChl KOHCTPYKIIMHM, YTO YMEHBIIAET
Harpy3ky Ha QyHIaMEHT, 00JIeT4aeT TPAHCIIOPTUPOBKY U MOHTaX, a TAK)KE CHIKAET
DHEPro3aTrpaThl Ha JKCIUTyartamuio 3aanus. (Ocoboe 3HAUYCHHE KOMIIO3UTHBIX
MaTepHaIOB 3aKIIOYAETCS B MX BO3MOXXHOCTH KOMOWHHPOBAHUS C TPAIUITMOHHBIMU
CTPOUTEIHLHBIMU MaTe€pUaIaMH, YTO TIO3BOJISIET CO3/]aBaTh THOPUIHBIC KOHCTPYKIIHH C

OIITUMAJIbHBIMU MCXAaHWUYCCKUMHU U OKCINTYATAIMOHHBIMHA XAPAKTCPUCTHKAMMU.
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Pa3BuTre TEXHOJIOTHI MOLYJIBHOTIO CTPOUTENBCTBA U 3D-11euaTu ABIsETCA €IE OAHUM
3HQYMMBIM  HAIIPaBJICHWEM  WMHHOBAlMOHHOIO  CTPOMTENBCTBA.  MOIyJIbHBIE
KOHCTPYKIIUM M3TOTABJIMBAIOTCS B 3aBOJICKMX YCJIOBHSX C MCIIOJIB30BAHUEM CTPOIOTrO
KOHTpOJISI KAa4ecTBa M BBICOKOTOYHOM MEXaHW3alMu mporueccoB. Ha crpoutenbHOM
IUIONIA/IKE OHU COOMPAIOTCS B TOTOBOE 3/IaHUE, YTO CYIIECTBEHHO COKpAIaeT CPOKHU
CTPOMUTENHCTBA U CHIDKAET BIHUSAHNUE HEOIAronpUATHBIX MOTOJHBIX yCIIoBUH. 3D-nieuath
MO3BOJIAET BO3BOJIUTH CJIOKHBIE apXUTEKTYPHBIC SJIEMEHThI U HECTaHapTHBIE (DOPMBI C
MUHUMAJIBHBIMM ~ TpyJO3aTpaTaMd M  MaTEpUaJONOTpeOJICHHEM, YTO  JEJIaeT
BO3MOXKHBIM CO3/IaHHE YHHUKAJIbHBIX OOBEKTOB TOPOACKOM M IPOMBILUIEHHOM

UHPPACTPYKTYPHI.

OHeprodPGeKTUBHOCTh COBPEMEHHBIX 3/IaHUN JOCTUTAeTCs HE TOJBKO 3a CU&T
MIPUMEHEHUS] HOBBIX MAaTEPUAJIOB, HO U YEPE3 UHTErPALUI0 UHTEIJIEKTYaIbHbIX CUCTEM
YIIPABIICHUS HHEPronoTPEOICHUEM. Hcnons3oBanue TEIJION30JIALIMOHHBIX
MaTepuanioB, MHOTOCIOMHBIX CTEKJIONAKETOB, IACCUBHBIX CHCTEM OTOIUICHHUS U
BEHTW ALY, @ TaK)KE€ COJTHEYHBIX M BETPOBBIX N€HEPATOPOB MO3BOJISIET 3HAYUTEIHHO
CHU3HUTH SKCIUTYyaTallHOHHBIE PACXO/bl U COKPATUTh YIIJIEPOIHBIN CIE/ CTPOUTENHCTBA.
VYMHBIE CHUCTEMBl YHPABICHUS HHEProONOTPEOICHUEM aHAIM3UPYIOT JIaHHBIE O
TEMIIEPAType, OCBEIICHUH U MOTPEOJIEHUHU PECYpCOB B PEXKHUME PEaJbHOrO0 BPEMEHHU,
o0ecreynBasi aBTOMATHYECKYIO ONTUMH3ALUIO0 PA0OTHI HH)KEHEPHBIX CUCTEM.

BaxxHOU TeHIeHUMEN SBISIETCS TAK)KE€ BHEAPEHHUE SKOJIOTMUECKH YHCTBHIX MATEpPUAJIOB,
KOTOpPblE MUHUMM3UPYIOT HETATUBHOE BO3JEHCTBUE HA OKpYyXatolryto cpeay. K takum
MarepuaisaM  OTHOCATCS  NepepadOTaHHbIE  KOMIO3UThI, OHMOOETOH,  JIETKHE
KOHCTPYKIIMOHHBbIE MaTEpHaJlbl Ha OCHOBE NPHUPOAHBIX KOMIIOHEHTOB, a TaKKe
ITOKPBITHUSA C IMOBBIIIEHHON CTOMKOCTBIO K 3arpsA3HEeHUIM. X NCTIOIb30BAHUE MTO3BOJISIET
MHTETPUPOBATh HKOJIOTMYECKME NPUHIMUIBI HAa CTaguUd NPOEKTHUPOBAHUA U
CTPOUTEIBCTBA, YTO COOTBETCTBYET COBPEMEHHBIM CTAaHAApTaM yCTOWYUBOTO
I'PaJOCTPOUTENBCTBA.

NHHOBalIMOHHBIE MaTEpHANIbl U TEXHOJOTMU OOECIEUYMBAIOT HE TOJBKO MOBBIIICHUE
Ka4yeCTBa CTPOUTENICTBA, HO M MO3BOJISIIOT PEAIIM30BBIBATH KOMIUIEKCHBIE MPOEKTHI
ropocKol HMHPPACTpyKTypbl. OHHM CO3[AIOT MPEINOCBUIKH [JIsi CTPOUTEIHCTBA
BBICOTHBIX  JKWJIBIX  KOMIUIEKCOB,  COBPEMEHHBIX  TPAHCHOPTHBIX  Y3JIOB,
WHIYCTPUAJIBHBIX M KOMMEPYECKMX  OOBEKTOB,  OJHOBPEMEHHO  CHIDKAs
AKCIUTyaTallMOHHbBIE 3aTPAThl, YBEIMUHMBAs CPOK CIIY>KObI 3AaHUI U yiyuiias KoMpopT
1 0€30M1acCHOCTH IS MTOJIB30BATENEH.

Takum oOpa3oM, BHEApEeHHWE WHHOBALMOHHBIX CTPOUTEIbHBIX MAaTEpPHAIOB U
TEXHOJIOTU IIPEICTaBIIAET COO0M KOMIUIEKCHBIN POLIECC, KOTOPBI 00bETUHSAET HAYKY
0 MaTepualiax, MHXEHEPHbIE pelIeHUs], TU(POBOE MOJECTUPOBAHUE U IKOJIOTHUYECKUE
craHngapTel. COBpEMEHHBIE CTPOUTENIBHBIE TMPAKTUKH  JEMOHCTPUPYIOT, 4YTO
KAueCTBEHHAs MHTErpanusi JTHUX JJIEMEHTOB OO0ECHEYMBAET JOJITOBPEMEHHYIO
YCTOMYMBOCTh, SKOHOMUYECKYIO 3(PQPEKTUBHOCTh M BBICOKME SKCIUTyaTallUOHHBIE
XapaKTEPUCTUKU OOBEKTOB, 4YTO SBISETCS HEOOXOJWMBIM YCIOBHEM YCIEIIHOIO
pa3BuTHs Topojickor nHppacTpykTypsl B XXI Beke.
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Crparerum IUIAHMPOBAHUSI M KOMILUIEKCHOTO YIPABJIEHUSI CTPOMTEJIbHBIMH
NpoeKTAMM

CoBpeMEHHOE  CTPOMTENBCTBO  MPEACTABISET  COOOM  CIOXHYIHO  CHCTEMY,
OOBEUHSIONIYI0O WHXKEHEPHBIC, apXUTEKTYPHbIC, JKOHOMUYECKUE U YIPaBICHUYECKUE
acnekTbl. D(PGHEeKTUBHOE TIAHUPOBAHUE W YIPABJICHHE CTPOUTEIBHBIMH MPOCKTAMHU
TpeOyeT MHTErpPUPOBAHHOTO IMOJX0Ja, KOTOPBIA IMO3BOJSET YUYUTHIBATH BCE CTAAUU
KU3HEHHOTO IUKJIAa O0BEKTa — OT KOHUEMIMHU N0 3KcruryaTtanuu. OCHOBOW 3TOrO
mpolecca  SBJISETCS  BCECTOPOHHMM — aHaMM3  MOTpPeOHOCTEH,  ompeneieHue
HAKOHOMHUYECKOH 11eJ1ec000pa3HOCTH, MPOrHO3UPOBAHKUE PECypcoB U (HOpPMHpPOBAHUE
KPUTEPHUEB YCTICIITHOTO BBHITTOJTHCHHSI IIPOEKTA.

HavanpHplid 3Tanm  [UIAaHUPOBAaHUS BKJIIOYAET pa3pabOTKy AapXWUTEKTYPHBIX U
VWHXEHEPHBIX KOHLEMIHMA OOBEKTa, YTO MO3BOJSET 3a4aTh NPOCTPAHCTBEHHBIE U
(YHKIIMOHAJIBbHBIE XapaKTEPUCTUKH, OIPEACIUTh CTPOUTENIbHBIE MATEPHAIBI U METOIbI
BO3BeJleHUs. BakHOU cocTapistoleil sBseTcss LU(PpPOBOEe MOJEIUPOBAHHUE, KOTOPOE
MO3BOJIAET MPOTHO3UPOBATH BO3MOXKHBIE MPOOIEMBbl U ONTUMH3UPOBATH MPOECKTHHIE
pelieHuss 10 Hadajga (PAKTUYECKOTO CTpouTenbcTBa. [IpuMeHeHHe TexXHOJIorui
BUPTYaJIbHOIO IMPOEKTHUPOBAHUS CHOCOOCTBYET BBISIBICHHUIO KOHCTPYKTHBHBIX
KOJUIM3UMN, aHAJIU3Y HECyIlel CIOCOOHOCTH 3JIEMEHTOB, OLIEHKE AHEProd(h(HEeKTUBHOCTH
Y DKOJIOTUYECKUX IOKa3aresnei Oyayuero oObeKra.

OgauM W3 KITIOYEBBIX HMHCTPYMEHTOB COBPEMEHHOTO IIJIAHUPOBAHMS  SIBIISICTCS
texHosorust Building Information Modeling (BIM), koTopasi mo3BoJiieT c037aBaTh
KOMILJIEKCHYIO0 ITU(GPOBYIO MOJIENIb 00BEKTa. B oTinune OT TpaguIIMOHHBIX METOIOB,
BIM uHTErpUpyeT apXUTEKTYPHOE, MHAKEHEPHOE U TEXHOJOTUYECKOE TPOCKTUPOBAHUE
B eauHyr0 wuHpopMammoHHyr cpeay. MHcmonmb3oBanue BIM  obGecneumBaeT
BO3MOKHOCTh BHU3yaJIM3allMM TMPOEKTa Ha BCEX JTamax CTPOUTEIHCTBA, IMO3BOJISET
MPOBOJIUTh KOMIUIEKCHBIA aHamu3 SHEProdG(PEeKTUBHOCTH U IKCILTYyaTallMOHHBIX
pacxoJoB, a TaKXke OO0ecleyuBaeT KOOPJAMHALMIO MEXIY BCEMH YYaCTHUKAMU
CTPOUTEIBCTBA — APXUTEKTOPAMH, WHXCHEPAMH, TMOAPSATINKAMHA W 3aKa3UHMKaAMHU.
Takas wHTETparus CHMXAET PHUCK OMMOOK, ONTUMHU3HPYET CPOKH CTPOUTEIBCTBA U
MOBBIIIAET MTPO3PAYHOCTH TIPOIIECCOB.

VYrpaBiieHHE CTPOMUTENIBHBIM IIPOCKTOM BKJIIOYAET BCECTOPOHHIOK OIICHKY PHCKOB,
KOHTPOJIb KayecTBa MATEPHAIIOB W BBHINIOJHEHUS PAO0T, a TaKXke TMOCTOSHHBIN
MOHUTOPUHT COOJIIOJICHHS CPOKOB M OrokeTa. BaXHBIM acIeKTOM  SIBJISCTCS
npuMeHeHne MU(PPOBLIX TUIATHOPM JJIs1 YIPABICHHS TPOCKTaAMU, KOTOPHIE MO3BOJISIOT
aBTOMATU3MPOBATh COOpP M aHaIU3 JAHHBIX, YMEHBIIUTH BJIUSHUE YEIOBEYECKOTO
(dakTopa U YCKOPHUTH NPHUHITHE pemeHnd. CUCTEMBI IIU(PPOBOTO KOHTPOJIS TTO3BOJISIOT
(UKCUPOBAaTh OTKJIIOHEHUS OT IUTaHA, MPOTHO3MPOBATH IOCJICACTBHS W3MCHCHHU W
KOPPEKTUPOBATh rpadukul paboT 6e3 yiiepOa /it KauecTBa U 0€30MacHOCTH 00BEKTa.

Ocoboe BHUMaHUE yeseTcs YIpaBiIeHUI0 pecypcamu: 23 (HEKTUBHOE pacpeiesieHue
TPYJIOBBIX, MaTE€PUAIBHBIX M (PUHAHCOBBIX CPEJICTB HAMPSMYIO BIHUSET Ha YCIeEX
MPOEKTA.
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Hcnonp3oBaHne  aHAIMTHUYECKUX  MHCTPYMEHTOB  IIO3BOJISIET  MPOTHO3UPOBATH
noTpedieHue MaTepualoB, IUIAHUPOBATh 3aKYNKH M JIOTUCTHKY, O0O€CleYrBaTh
ONTUMAaJbHOE pacrpenescHre pabodeil CHIbl U TEXHUKH. TakoW MOJXOA HE TOJBKO
CHIDKAET U3JIEPKKU, HO U MUHUMU3HUPYET SKOJIOTUYECKOE BO3JAEHCTBUE CTPOUTEIIBCTBA,
yYMEHbIIAs IEPEepacxol MaTEPUAJIOB U SHEPTUN.

B coBpeMeHHBIX YCIOBUSAX KOMIUIEKCHOE YIPABJICHHUE TPOESKTaAMH TAKKe MPeAnoaraet
UHTErPallI0 CUCTEM YCTOMYMBOTO CTPOUTEIHCTBA U «3EJEHBIX» TEXHOJOTUU. DTO
BKJIIOYAET OLEHKY YIJIEPOJHOIO Clie[]a, MCIOJb30BAaHUE HKOJOTMYECKA YHUCTHIX
MaTepHaJIOB,  BHEJIpEHUE  JHEProdPGEeKTUBHBIX  WHKEHEPHBIX  pEIIEHUH U
MHTEJUIEKTYaJbHBIX CUCTEM YIIpaBJeHUs sHepronoTpedienuem. Llenb 3akimodaercs B
TOM, 4YTOOBI BO3BOJAMMBIE OOBEKTHI COOTBETCTBOBAJIM COBPEMEHHBIM CTaHIapTam
YCTOMYMBOCTH, CIIOCOOCTBOBAIM PALMOHAIBHOMY HCIOJIb30BAaHUIO PECYPCOB H
MOBBIIIATN KAYECTBO TOPOCKOMN CPEIbI.

[IpakTHyeckMM  NPUMEPOM  YCIEMIHOIO  NPUMEHEHHWS  HMHTETPHUPOBAHHOTO
IUTAHUPOBAHMSI SIBJISIETCS BO3BEJCHUE KPYIMHOTO IPOMBILUIEHHOTO OOBEKTa, TJE
nupoBoe MoOJENMpoBaHUE M Hclosib30BaHHe BIM mo3Bommim 3apaHee BBISIBUTH
MIOTCHIUAIbHBIE PHUCKH, ONTUMHU3MPOBATH JIOTHCTHUKY W CHU3UTh BPEMEHHBIE U
(¢uHaHCOBBIE U3JCPKKU. AHaNMU3 LUPPOBOM MOAEIM TO3BOJWI  HU3MEHUTH
MOCJIEIOBATEIbHOCTh  BBIIIOJIHEHUS] PpalOT, YIYyYIIUTh B3aUMOACHCTBUE MEXKIY
MOAPSAIHBIMU OpraHU3alMsIMU M OOECIEUUTh BBICOKYIO TOYHOCTh BO3BEICHHUS
KOHCTpYKIMH. B pe3ynpTaTe mpoekT ObLI 3aBEpUIEH B YCTAHOBJIEHHBIE CPOKH, C
MUHHAMAJIBHBIMU NIEPEPACXO/IAMH U BBICOKMM YPOBHEM KadyeCTBa.

Takum o00pa3om, IJIaHUPOBAHHE U YIPABJICHUE CTPOUTEIBHBIMUA MPOCKTAMU B
COBPEMEHHOM CTPOUTEILCTBE MPEICTABISAIOT COOON CHHTE3 WHXKEHEPHOTO aHaln3a,
1M(POBBIX TEXHOJIOTHI M yMpaBlIeHYECKUX cTpaTeruil. IHTerpamus sTux 3JIeMEHTOB
MO3BOJISIET HE TOJILKO OMTUMHU3UPOBATH 3aTPAaThl U CPOKH, HO M 00ECTICUUTh BBHICOKYIO
JI0JITOBEYHOCTD, SHEProd(PPEKTUBHOCTD U HKOJIOTUYECKYIO YCTOMYUBOCTH BO3BOJUMBIX
O0OBEKTOB, UYTO COOTBETCTBYET MEXJAYHAPOJIHBIM CTaHAapTaM U TpeOOBaHUSIM
COBPEMEHHOI0 TPANOCTPOUTENHCTBA.

MudpoBuzanus 1 aBTOMATH3ALMS CTPOUTEIbHBIX MIPOLIECCOB

[udpoBuzaiusi cTpoUTENIbCTBA OXBATHIBACT IMUPOKUN CHEKTP TEXHOJOTUM, BKIIOUAs
WCMOJIb30BAaHUE JIPOHOB [JII TE€OJE3UYECKUX HCCIECAOBAHUM, AaBTOMATU3UPOBAHHBIC
CHUCTEMBbl KOHTPOJIS 3a BBIMOJHEHUEM CTPOUTEIBHBIX PAO0T, HHTEIUICKTyaJIbHBIC
CEHCOPHBIE CHUCTEMBI [IJII MOHUTOPUHIAa COCTOSIHUSI KOHCTPYKIIUH M POOOTH3ALUIO
CTPOUTEIIBHBIX MPOLIECCOB.

ABTOMaTI/ISaI_II/IH IMO3BOJIAACT CHU3UTh PUCKHU OIHI/I6OI(, YIydIIUTh TOYHOCTH BBIITOJIHCHUA
pa60T N YCKOPUTDH pCAIN3alNI0 IIPOCKTOB. HpI/IMeHCHI/Ie HNCKYCCTBCHHOT'O MHTCJIJICKTA
1 OOJIBIINX JaHHBIX IMO3BOJIACT IIPOTHO3HUPOBATH IMMOBCACHUC MATCPHUATIOB, OLICHUBATDH
BO3MOJHBIC PUCKH U OIITUMU3HUPOBATE IIPOLCCC CTPOUTEIILCTBA B PCAJIbHOM BPCMCHMU.
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[Mu¢ppoBble TEXHOJOTMM TakkKe OOECHEYMBAIOT MHTErPAlMI0 € TOPOJACKUMU
UHQPACTPYKTYPHBIMU CHUCTEMaMH. YMHBIE 3[aHUS U YMHBIE KBAapTajibl HCHOJIb3YIOT
loT-ycTpolicTBa 18 MOHUTOPHUHIA SHEPrONOTPEONEHHUs, KOHTPOJsS JOCTYyIa,
o0ecnieyeHrs 0€30MaCHOCTH U ONTUMU3ALMH PAOOThl KOMMYHAJIBHBIX CUCTEM.

YcroituuBoe IrpagocTpouTe/ibCTBO

CoBpeMeHHOE TpaJOCTPOUTEIILCTBO OPUEHTUPOBAHO HAa CO3JaHUE YCTOMYUBBIX H
AKOJIOTHYECKH O€30TacHbIX ropooB. OCHOBHBIC HANPABJICHHUS BKIIOYAIOT Pa3BUTHE
3eneHol MHGPACTPYKTYphI, 3OPEKTUBHOE HCIIONB30BAHUE PECYPCOB, MUHUMHU3AIUIO
OTXOJOB Y CHWYKEHHE HETaTUBHOT'O BO3JECHUCTBUS HA OKPYKAIOIIYIO CPEy.

[TpoekTrpoBaHue 37aHNI U KBAPTAJIOB C YIETOM COJTHEYHOTO OCBEIICHUS, BEHTUJISALINH,
peKyIepalnuy Telia M BOJOCOEpEeKEHUsS IO3BOJIAET CHIIKATh JHEpro3arpaThl M
MOBBIIIIATE KOM(OPT JJIs )KUTENEH. 3eJIeHbIC KPBIIIH, BEPTUKAIBHBIC CaJIbl U MTapKOBBIE
30HBI CITIOCOOCTBYIOT YJIYUIICHHIO MUKPOKIMMAaTa U 00€CIIeYnBaOT OHopasHooOpasue
B TOPOJICKOM CpeJie.

VYcroilunBoe rpajoCTPOUTENBCTBO TpeOyeT HMHTErpaldd TPAHCHOPTHBIX CHCTEM,
MHXEHEPHBIX CeTel M KWIOH WHGPACTpyKTypbl. D(P(EKTUBHOE IUIAHHUPOBAHUE
TPAHCIIOPTHBIX IOTOKOB, BEJIOCUIEAHBIX M TEIIEXOJHBIX 30H, OOLIECTBEHHOI'O
TPAHCIIOPTA CHMKAET HArpy3Ky Ha TOPOACKHE JOPOTH U YIIYYIIAET 3KOJOTHYECKYIO
00CTaHOBKY.

IIpuMepsI yeneIIHbIX NPOEKTOB M BHEIPEHNE TEXHOJIOTHI

Ha wmexayHapoqHOM ypoOBHE CYIIECTBYET MHOXKECTBO IIPUMEPOB pPEAM3aLUU
MHHOBAIIMOHHBIX CTPOUTENBHBIX MpoekToB. B CuHramype BHEApeHbl MaclITaOHbIE
cUCTeMbl UU(POBOrO MOJAEIUPOBAHUS U aBTOMATHU3MPOBAHHOTO  YIPaBJICHMS
CTPOMTENIBHBIMHU IUIOLIAJKAMU, 4YTO ITO3BOJIMJIO COKPATUTb CPOKU CTPOUTEILCTBA
KPYIHBIX KHWJIbIX KBAPTAJIOB U UH(PPACTPYKTYPHBIX OOBEKTOB.

B EBporne akTUBHO IPUMEHSAIOTCS S3HEProdPpdeKTUBHBIE 3AaHus cTanaapTa Passivhaus,
I71€ MUHUMU3UPYIOTCSA NMOTEPH TEIUIA, UCHOJIB3YETCS BEHTWISLUA C PEKYIEpaluen u
MHTErpUPYIOTCS BO300OHOBIIsIeMble HUCTOYHUKHU 3Heprun. B CILIA pa3BuBarotcst ymMHbIe
KBapTaJibl C MHTErpallieid CUCTEM MOHHUTOPUHIA SHEPronoTpedieHus, TpaHcnopTa u
0€30I1acCHOCTH, YTO MO3BOJISIET ONTUMU3UPOBATh pabOTy TOPOJACKON MH(PPACTPYKTYpHI
Y TTOBBICUTH KAYECTBO KU3HU HACEIICHUS.

B HammoHanbHOM KOHTeKcTe TypKMEHUCTaHa TakKe HaOMIoAaloTca MpUMEpPhI
BHEIPEHUS] THHOBALIMOHHBIX METOJIOB CTPOUTENBCTBA. COBPEMEHHBIE )KUIIbIE KBAPTAJIBI
M couuaibHble  OOBEKTHl  MPOEKTUPYIOTCS €  Hcnojib3oBanuemM  BIM,
AHEProd((HEKTUBHBIX TEXHOJOTHMI W COBPEMEHHBIX CTPOMUTENIbHBIX MAaTEepHaNOB,
oOecrnieunBasi BBICOKME CTaHJAPThl KAU€CTBA U JOJITOBEYHOCTH OOBEKTOB.
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IlepcniekTUBBI PAa3BUTHS CTPOUTEILHON OTPACIU

B Ommwxkaiiiue roapl OXUAaeTcs AalbHEIee BHEApPEHHE HU(PPOBBIX TEXHOJIOTHUH,
ABTOMATU3ALMH U SKOJOTMYECKH OE€30MacHBIX PELICHUN B CTPOUTENbCTBE. Pa3BuTne
MOAYIbHOTO MU 3D-cTpouTenbecTBa, NPUMEHEHUE HMCKYCCTBEHHOIO MHTEIUIEKTA IS
ONTUMHU3ALMKA MPOLECCOB M  PACHIMPEHUE HCHOJb30BaHUS  BO30OHOBISEMBIX
UCTOYHHUKOB DHEPIUU CO34aqyT HOBBIE BO3MOXXHOCTH IS COKpAIEHUs 3aTpar,
MOBBIIICHHS KaUeCTBA U YCTOMYMBOCTH OOBEKTOB.

Ocoboe 3HavyeHHWE TPHOOpPETAaeT MOATOTOBKA CIICIIMAIMCTOB HOBOTO TOKOJIEHUS,
CHOCOOHBIX PaboTaTh ¢ HUPPOBBIMH IIATGOPMaMH, MHHOBAIIMOHHBIMH MaTepHalaMu
¥ COBPEMEHHBIMU METOJAMHU yTpaBJieHUs MpoekTaMu. MHTerpaius o0pa3oBaTeabHbIX
IporpaMM, MEXKIYHApOJHOTO ONbITa M COBPEMEHHBIX TEXHOJIOTUH TO3BOJUT
o0ecreunTh BBICOKHM ypOBEHb NPO(ECCHOHATBHOW TMOATOTOBKM U Pa3BUTHE
CTPOUTEIBHOM OTpaciii Ha HAIMOHAIBHOM U INI00AIbHOM YPOBHSIX.

3akJIroueHue

CoBpeMeHHOE CTPOUTEIBCTBO U PA3BUTHE TOPOACKON HHPPACTPYKTYPHI NPEACTABISIOT
co0OM KOMIIJICKCHOE B3aMMOJICHCTBHE TEXHOJIOTHH, SKOHOMHMKH, OJKOJIOTHU H
commanbHol  cdeppl. [IpuMeHeHHe WHHOBAIIMOHHBIX MATEpUANIOB, IMH(GPOBBIX
TEXHOJIOTUIA, aBTOMATHU3AIIMH MPOLIECCOB U YCTONYMBBIX IPaJOCTPOUTEIBHBIX PEIICHUM
MTO3BOJISIET CO3/1aBaTh OOBEKTHI C BHICOKOU JIOJTOBEYHOCTHIO, SHEPTOA(H(PEKTUBHOCTHIO
1 0e301acHOCThIO. Pa3BuTHE ropojickoi MHPPACTPYKTYpbl Ha OCHOBE COBPEMEHHBIX
METOOJIOTHYSCKUX MOAX0I0B 00ECIICUNBACT MOBBIIICHNE KaUeCTBa )KU3HU HACCIICHUS,
YKPEIUJICHHE 3KOHOMMYECKOTO TMOTEHIMalla PETMOHOB M HMHTETPAIMI0 HAllMOHAILHOM
OTpAaCIIU B TJI00aJIbHOE MPOCTPAHCTRBO.
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PA3PABOTKA MHTETPUPOBAHHOM CUCTEMbBI PAHHET O
OIIOBEIIEHMSA O HABOJHEHUMSIX HA OCHOBE CEHCOPHBIX CETEN
N I'NJAPABJIMYECKOI'O MOAEJIUPOBAHUA
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Ko3noBa /lapes EBrenbesna

Hayunbiii cotpyanuk Kadeapa ruipoTeXHUUE€CKOTro CTPOUTENbCTBA U THIAPABIUKH,
MockoBCKHiT TOCy1apCTBEHHBIN cTpouTenbHbIN yHUBEepcuTeT (MI'CY) r. Mockaa,
Poccuiickaa ®@enepanus

AHHOTAIIUA

B cratee nmpencraBieHbl  KIIOYEBBIE  NPHHIMIBI M 3Tanbl  pa3pabOTKU
HHTEIPUPOBAHHON CHCTEMbI paHHero omoBemnieHuss o HapoaHenusix (CPOH),
0a3upylolIeiicss Ha COBPEMEHHBIX JOCTH)KEHHUSAX B 00JIaCTH CEHCOPHBIX ceTeill u
BbBIYMCJIUTEIbHOH ruapoauHaMuKku. HaBogHeHUs SIBISIOTCS HauOoJiee YacThiM U
pa3pylIUTEIbHBIM MPUPOAHBIM  O€ICTBHEM, 4YTO OOYCJIaBIMBAET KPUTUUYECKYIO
MOTPEOHOCTh B UHCTPYMEHTAX, CIIOCOOHBIX 00ECIeUnUTh 3a01arOBPEMEHHBIN U TOYHBIM
MIPOTHO3 OMACHBIX THAPOJIOTHYECKUX CHUTyalluid. Mbl ONHUCHIBAEM TPEXyPOBHEBYIO
APXUTEKTYPY CHUCTEMbI, BKJIIOYAIONIYIO TOJCUCTEMBbl cOopa JaHHBIX, WX
aHAJUTUYECKOW 00pabOTKMU M T'eHEepalH OmoBelleHu. [leTaabHo paccMoTpeHa poJib
TeJIeMeTPUYECKNX JaTYUKOB YPOBHSI BOJbI, Pacxoga M OCAJAKOB, a TakXKe MX
HHTETpalusd C PagHOJOKANMOHHBIMM [JTaHHBIMH U IIPOTHO3aMHU YHUCJICHHBIX
METeopoJiornueckux wmozeneid. OCHOBHOM akIeHT CJeJaH Ha HCIOJb30BaHUU
aBymMepHbIx (2D) wu oaHomepubix (1D) ruapaBaMuecKUX ~MoAeiedH A
NMPOrHO3MPOBAHMSI 30HbI 3aTOIUVIEHUS M BPEMEHM TMPHUXOJa IHMKAa TaBOJKA.
YTBepxkIaeTcsi, 4YTO TOJBKO CHHEPrusi IMOJEBBIX M3MEPEHUM, JIUCTAHIIMOHHOTO
30HIUPOBAHUSI W BEPUPUIMPOBAHHOTO UHCICHHOTO MOJCIUPOBAHUS IO3BOJISICT
JIOCTUYb HEOOXOAMMOUN TOYHOCTH U HAJIEKHOCTH MPOTHO3a, MUHUMHU3UPYS KaK JIOKHBIC
cpabaThIBaHUs, TaK U MPOIMYCKH KPUTUUECKUX COOBITUH, UTO SBISETCS (DyHIAMEHTOM
JUTSL TIOBBIIIICHUST YCTOMYMBOCTH YpOAHU3UPOBAHHBIX TEPPUTOPHH.

KiroueBble cj10Ba: cucTeMa PaHHETO OIOBEIICHWS, HABOJHEHUS, THIPOJIOTHUECCKOE
MOJICIUpOBaHNE, CEHCOpHasi CeTh, Tenemerpus, 2D ruapaBiuyeckas MO/IENb,
MIPOTHO3UPOBAHHE MaBOJIKOB, TEOMH(GOPMAIIMOHHBIE CUCTEMbI, KPUTUUECKUN YPOBEHb.

Beenenue

HaBonHeHusi, BBI3BaHHBIE WHTEHCUBHBIMHU  JIMBHEBBIMH  OCAJKaMH, PE3KUM
CHETOTastHUEM WJIA MTPOPBIBAMU T'MAPOTEXHUUYECKUX COOPYKEHUM, PETYJISIPHO HAHOCST
3HAYUTENIBHBIN yIIepO SKOHOMUKE U MPEJICTABIISIIOT IPSIMYIO YTPO3Y )KU3HU HACEJICHHUS.
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B ycinoBusx rio0anbHOro M3MeHeHMs KJAMMATAa U ypOaHMU3alMU BOJOCOOPHBIX
OacceliHOB, HAOMIOJAETCS POCT YACTOTBI W HMHTEHCUBHOCTH JKCTPEMAaJIbHBIX
THJIPOJIOTUYECKHUX SBJICHUH, YTO MHOTOKPATHO TMOBHIIIAET aKTyaJIbHOCTh pa3paboTKu U
BHEJPCHUS BBICOKOHA/IE’KHBIX CHCTEM pPAHHEro OMNOBeILleHHS O HABOJHEHHUSIX
(CPOH). O¢dextunas CPOH nomkna HEe mMpocTo (HUKCUPOBATH YXKE HACTYIHUBIIEE
MPEBBILICHUE YPOBHS BOJIbI, HO U MIPEIOCTABIATH TOUHBIN MPOTHO3 PA3BUTHS CUTYAILlUU
C JOCTaTOYHBIM BPeMEHHBbIM JaroM (TMpeaynpexIeHUEM), MTO3BOSIONIIM IPOBECTH
HBAKyal[MOHHBIE U 3aIlIUTHBIE MEPONPUATHA. TpaiullMOHHBIE METO/Ibl, OCHOBAHHbIE Ha
PYTHUHHBIX THIPOJIOTUYECKUX ITOCTaX U SMIIMPUUECKHUX 3aBUCUMOCTSIX, IEMOHCTPUPYIOT
HEJIO0CTaTOYHYIO ONEPATUBHOCTh U TOYHOCTb JIJISi COBPEMEHHBIX TpeboBaHuil. Takum
oOpa3omM, TpeOyeTcsl CO3JaHHE KOMIUIEKCHOIO HHCTPYMEHTa, KOTOPBIM COYETaeT
COBPEMEHHBIE IOCTHKEHHUS B 00JIACTH CEHCOPHBIX TE€XHOJIOT U, TeJIEKOMMYHHKALMHA
U BBIYMCJIUTENbHON ruApoauHAMUKM. [lo700HBIM HHTETPUPOBAHHBIA TMOJXOJ
[IO3BOJISIET MEPEUTH OT CTATHCTHYECKOI0 aHAJM3a K (pu3nvyecku 000CHOBAHHOMY
MO/IeJIMPOBAHUIO TTPOIIECCOB CTOKA U 3aTOIUICHHUS, 00ECIIEYNBAas TEM CaMbIM HAyYHYIO
0a3y Ui NPUHATHS PEIICHUN B KPU3UCHBIX CUTYaIUsX.

Apxurekrypa UarerpupoBannoit Cucrembl MOHMTOPHHIA

PazpabateiBaemass CPOH mnpencraBiaser coOol  CHOXKHYIO — paclpeiesieHHYI0
ApPXUTEKTYPY, KOTOPYIO IIEIeCO00pa3HO pa3AeanuTh Ha TPH (YHKIIMOHATIBHBIX YPOBHS
Uil o0ecTieueHus] MOJYJBHOCTH, MAacIITa0UpyeMOoCTH © HanexHocTH. IlepBblid
ypoBenb — 310 Ilogcucrema CoOopa aHHBIX, KOTOpas BKJIIOYAECT CETh IOJIEBBIX
M3MEPUTEIBLHBIX CTAHIMN. DTH CTAHIIMKM OCHAIICHBI Pa3TUYHBIMA THIIAMH JATYHKOB:
yJAbTPa3BYKOBbIMH M PaJapHBLIMH YPOBHEMePaMH ISl HEIIPEPHIBHOTO HU3MEPEHUS
BBICOTHI BOJHOTO CTOJIOQ, AOTMJIEPOBCKHUMH PAaCXoA0MepaMu Ui OIPEACIICHUS
CKOpPOCTH W 00BbEMa IMOTOKA, a TAaKKe ABTOMATHYECKHMH METEOPOJOTrHYeCKUMU
CTAHIUAMM TSI (PUKCAITUTU MHTEHCUBHOCTU M HAKOTUICHHOT'O KOJIMUECTBA 0CaIKOB. Bee
JATYUKU JTOJDKHBI OBITh MHTETPUPOBAHBI B €IUHBIN TejieMeTPUYECKHil KOMILJIEKC,
CIIOCOOHBIN TIepeaBaTh JIaHHBIE C BBICOKOW 4acToToM (MHTepBan 5—15 mMuHyT) 1o
3alUIIEHHBIM KaHaigaMm cBsi3u, TakuM kak GPRS/3G/4G wimu cryTHHUKOBBIC MOJEMBI,
U1t obecniedeHust paboThl B yIAJIEHHBIX UM 00€CTOUEHHBIX palilOHaX.

Bropoii ypoBens — Ilogcucrema O0padoTrku u MoaeampoBaHus, KOTOpas SIBISIETCS
AHATTUTUYECKUM AAPOM BCEH CHUCTEMBI. Ee OCHOBOM SBIIAETCS
BBICOKOTIPOU3BOAUTENBHBIN  CEPBEPHBIM  KOMIUJIEKC, Ha KOTOPOM pa3BepHyTa
I'eoundgopmanuonnass Cucrema (I'HC), oOecrmeunBaromas MPOCTPAHCTBEHHOE
XpaHEHHE W BU3YaJTW3aIMIO0 BCEX JAHHBIX, BKJIOYas NU(PpPOBbIE Moaenu peibeda u
KapThl OMacHBIX 30H. Ha »3ToM ke ypoBHE (QYHKIIMOHHPYIOT YHCJIEHHbIE
THAPOJIOTHYECKHE M THAPABIMYECKHE MO, KOTOPbIE HCIOJIB3YIOT BXOJSIIHE
JAHHbIE MOHHMTOPWMHIAa M TPOTHO3bI OCAJKOB B KAue€CTBE TI'PAHUYHBIX YCIOBH.
Kputnueckn BaXHOM 4acThIO 3TOTO YPOBHS SIBIIIETCA AJTOPUTM BepUPUKALMM U
OYHMCTKU JIaHHBIX, KOTOPBIA JIOJXKEH ONEPATUBHO BBISIBISATH U OTCEKATh JIOKHBIC
MOKa3aHMs JaTYMKOB, BHI3BAHHBIC TEXHUUECKUMHU COOSIMU WJIM BHEITHUMH (haKTOpaMH,
obecreunBasi TEM CaMbIM JJOCTOBEPHOCTh UCXOAHOU UHPOPMAITUHU TSI MOJIEICH.
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Tperuii ypoBenb — Iloacucrema I'enepanuu u Pactnpocrpanennst OnosenieHuii,
KOTOpasi OTBEYAET 3a MpeoOpa3oBaHWE MOCIBHBIX PE3YyIbTATOB B IMOHSATHBIE U
CBOEBpeMeHHbIe yBefomiieHns. OHa JOKHA BKIIOYATh MEXaHU3MbBI KIacCU(UKAITIU
CTEMEHH Yrpo3bl (HampuMmep, MO I[BETOBOMY KOJIy) U HCIOJIb30BaTh Pa3IUYHbIC
MIPOTOKOJIBI CBSI3U — OT aBTOMATHIECKUX SMS-pacchIoK 1 TOJIOCOBBIX COOOIIEHUM 70
WHTETpallid ¢ O(UIIMATHHBIMA BeO-TIOpTAJaMd M MOOWIBHBIMH TPUIOKEHUSIMH,
oOecreunBasi TeM CaMbIM MaKCUMAaJIbHBIA OXBAT 11€JIEBOM ayIUTOPHH.

Metoast Coopa u IlpeaBapurenbHoit O0padoTrku I'mapomeTreopoJIOrn4ecKux
JlaHHBbIX

HanexHocTh BCeil CUCTEMBI pAHHETO OMOBEIIEHUS IPSIMO MPONOPLUUOHAIBHA KAaYECTBY
U CBOEBPEMEHHOCTH HCXOJHBIX JaHHBIX. [[OMHMO JIOKQJIBHBIX TEIEMETPUYECKHUX
natunkoB, CPOH nomxHa uHTErpupoBaTh 00jee MIMPOKUE WCTOUYHUKUA WH(GOPMALIUU.
Ba)XHBIM KOMIIOHEHTOM SIBJIIETCS HCIIOJIb30BAaHUE [JAHHBIX MeETEOPOJIOrHYeCKHX
PaJMOJIOKATOPOB, KOTOpBIE MPEJOCTABISIOT HMH(MOPMAIMIO O MPOCTPAHCTBEHHOM
pacupenesieHud U MHTEHCHUBHOCTH OCaJKOB B PEAJIBHOM BPEMEHM, YTO KPUTUYECKU
BAKHO JUISI MPOTHO3MPOBAHHS KPATKOBPEMEHHBIX, HO MHTECHCHBHBIX JIMBHEBBIX
NaBOAKOB B Majblx BojocOopax. OTH paJAMOIOKALMOHHBIE JIaHHBIE JOJIKHBI
MOJIBEPraThCcs aJrOPUTMAM KOPPEeKUHHM, 4YTOObl MHUHHUMHU3HPOBATh OIIMOKH,
CBSI3aHHBIE C 3aTYXaHHUEM CUTHAJIA U BIUSHUEM pebeda.

[IpeaBapuTtenbHast 00padOTKa TaHHBIX ABISAETCS 0053aTEIbHBIM 3TAllOM U BKJIIOYAET HE
TOJIBKO OYHCTKY OT LIYMOB U BBIOPOCOB, HO U MPOLEAYPY ACCUMMJISILIMU JaHHBIX. B
TUIPOJIOTMYECKOM MOJIETUPOBAHUU aCCUMMJIALIUS JAHHBIX HO3BOJISIET
CKOPPEKTUPOBATh COCTOSTHUE MOJENU (HalpUMep, BIAKHOCTb IOYBBI, HayaJIbHBIH
YpOBEHb BOJIbI) B Ipoliecce ee padoThl, UCIONB3Yys (AaKTUYECKHUE HU3MEpPEHUs. ITO
JIeJIaeT MPOTHO3 O0JIee peaTuCTUIHBIM, OCOOEHHO B KPaTKOCPOUHOM MepcenekTuse (ot 1
no 6 wyacoB). Jlnsd aHamu3a JONTOCPOYHBIX TEHACHUMH W OLEHKH NOTEHLHAJa
HACBILIEHUS] BOJOCOOpa UCHOJB3YIOTCS JaHHbIE CHYTHMKOBOIO MOHMTOPHHIA
BJAKHOCTH TOYBBI U 3aMaCOB CHEKHOI0 NOKPOBAa. OTH MPOCTPAHCTBEHHO
pacnpeneseHHble JaHHbIE HWHTETPUPYIOTCS B THAPOJOTHYecKHe MOJeJH CTOKAa
(mampumep, Ttuma HSPF wmu SWAT), KoTopble pacCUMTHIBAIOT OOBEM BOJBI,
MOCTYMAIOMINI B PyCJIOBYIO CETh, OCHOBBIBAsICh Ha (DU3UKE MPOLIECCOB MHPUIBTPALIUH,
UCIIApEHUs] U TOBEPXHOCTHOTO CTOKA, YTO MO3BOJSET ONPENETUTh MOTEHUUATbHYIO
YIpO3y HABOJHEHMS 32 HECKOJIBKO CYTOK JI0 €r0 HACTYIICHUS.

Yucaennoe I'mapasianuyeckoe MoaeaupoBanue u Aiaropurmbl IIpornosupoBanus

HentpanbabiM anemeHTOM CPOH sBISIETCS KOMITIEKC YHMCJIEHHOT0 THAPABJINY€CKOr0
MOJEJIMPOBAHMS, 33/1a4€ll KOTOPOT'O SABJISIETCS PacueT BOJHBI IABOAKA 110 PYCIIy PEKU
U OmpeJieJieHue IPaHuIl 30HbI 3aToIIeHus1. B 3aBucuMocTu ot macmrada 3ajadu u
JOCTYITHOW BBIYHMCIIUTEIBHOW MOIIHOCTH WCIIOJB3YIOTCS Pa3JIMYHBIE TUIIBI MOJAEIEH.
JI1st IUIMHHBIX, OTHOCHUTEIIBHO MPSMOJIMHEUHBIX YYaCTKOB PEK, @ TAKXKE JJIS IIOJTYYEHHUS
OBICTPOTO MEPBOrO0 MPOTHO3a BPEMEHM NPUXO0Ja MHUKAa MaBOAKa, 3(P(PEKTUBHBIM
MHCTPYMEHTOM BBICTYIAIOT 0JiHOMepHbIe (1D) ruapaBinveckue MOeI1, OCHOBAaHHBIE
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Ha YPABHCHUAX Cen-Benana. Otu MOJCJIHU PACCUUTBIBAIOT CKOPOCTDb U BBICOTY BOJIHBEI,
YUUTBIBAaA TPCHUC O IHO M UIBMCHCHHS IMOIICPCUHOI0 CCUCHUA pyClia.

OpHako UIsi TOYHOrO ONPEEICHUS 30HbI 3aTOIUIEHWMSl B MOKWMax C IUIOTHOU
3aCTPOMKON M CIOXHBIM peiabedoM HEoOXOIUMO NpUMEHEHHE ABYMepHbIX (2D)
TUAPABINYECKUX MOJIENIC. DTU MOJEIU HCIOJB3YIOT MOJHbIe ypaBHenuss HaBbe-
Crokca wiM uX YHOpoOIUIeHHbIC (OpMBI (HampUMep, YPaBHEHHsI MEJIKOH BOJbI),
paboTas ¢  BBICOKOJCTAIM3UPOBAHHBIMU  IUMPOBBIMU  MOJEISIMU  pelibeda,
MOJYyYEHHBIMU C TMOMOIIbI0 JazepHoro ckanupoBanusi (LiDAR). JIBymepnoe
MOJENUPOBAHUE TO3BOJISIET TOYHO YYECTh IMEPEPACIPEIECICHUE MOTOKA MPU BBIXOJE
BOJIbI U3 OCHOBHOI'O pyclia, MPOPBIB JaM0 M BIUSHUE TOPOACKON MH(GPACTPYKTYphI
(HanpuMep, MOpPOr M 3/1aHHUW) HAa CKOPOCTh M HAIPaBJIEHUE IOTOKA. AJITOPUTMBI
nporuo3upoBanuss B CPOH paboTaioT IUKIWYECKU: HAa OCHOBE TEKYIIUX JaHHBIX
MOHUTOPHUHIA U METEOIIPOTHO3a MOJIENb 3AIYyCKAETCS € 3aJaHHBIM BPeMEHHbIM IIATOM
nporuo3a (Hanpumep, 1, 3, 6 yacoB), paccuuThIBas THAPOrpad B KOHTPOIHHBIX TOYKAX.
CpaBHEHHE MPOTHO3HPYEMBIX YpPOBHEH C KPUTHYECKHMH OTMETKAMH, 3apaHee
ONpENENCHHBIMA I Ka)KJIOTO HACEJIIEHHOTO IYHKTa, WHULUUPYET NPOLEIypY
rE€HEpaly OIOBEIICHUS, 4 PAacyeT 30HbI 3aTOILNIEHHWsI MO3BOJSET BU3YaJIU3UPOBATh
noteHuuabHbINA yiiepo B ' MIC-cpene aist cityx0 craceHus..

IIporokoasl PacnipocTpanenust OnoBemennii u loabs3oBareascknii UaTepdeiic

ApdexruBHocTh CPOH onieHMBaeTCs HE TOIBKO TOYHOCTHIO IPOTrHO3a, HO U CKOPOCTHIO
Y HAJECKHOCTBHIO [JOCTABKH HMH(MOPMALMM 1O KOHEYHBIX IOJb30BaTENIEd — Kak
CHELMAIMCTOB (cracaTeseld, THAPOJOroB), TaK M IIMPOKOW OOLIECTBEHHOCTH.
IIpoTokoJibl pacnpocTpaHeHHsl ONMOBEMIeHMIl JTOKHBI ObITh MHOIOKaHAJIBHBIMU U
pe3epBUPOBAHHBIMU, YTOOBI TAPAHTHPOBATH Mepefady CUrHaia Jaxke MpU YaCTUYHOM
paspyuieHuH HHGPACTPYKTYpPhI CBA3U. JlJIs criennanicToB KPUTUYECKU BaXKEH JIOCTYI
Kk onepaTuBHoMy uHTep(eiicy CPOH, xoTopslii gomxeH npeactasisats codbor ['MC-
noprai. DTOT HOpTall JOJDKEH COAepkKaTb MHTEPAKTUBHBIE KapThl C OTOOpa)keHUEM
TEKYLIUX YPOBHEW BOJBI, MPOTHO3UPYEMBIX 30H 3aTOIJICHUS, TPAEKTOPUN JIBHXKEHUS
MAaBOJKOBOM BOJIHBI, a TakK€ NMPOTrHO3HbIe rUAporpagbl 1Sl KIOUYEBBIX CTBOPOB.
WNurtepdeiic nomkeH ObITh MHTYUTHUBHO TOHSTHBIM M OOECIEYMBATH BO3MOXKHOCTH
OBICTPOTO CpPaBHEHUS PA3NMYHBIX CLICHAPUEB PA3BUTHS COOBITHIA.

J1J1st HaceneHust HCTIOIB3YIOTCS TPOTOKOJIbI, 00ECIIEYNBAIOIINE MAKCUMAIBHO IIIMPOKUIA
OXBaT,  BKJIOYas  aBTOMATU3UPOBAHHBIE  CHUCTEMbl  OTOBEIICHHUS  Yepe3
IPOMKOTOBOPUTEN, PACCBUIKM IO MOOWUIBHON CBSI3M, a TaKXe CHEIUaTbHbIC
MOOWJIbHBIE TIPWIOKEHUSI, KOTOPHIE UCIOJB3YIOT Te0JOKAUMI) U JTOCTaBKH
MEPCOHAIM3UPOBAHHBIX MPEAYNPSKICHUNA. BaXHO OTMETHUTh, YTO IMpOIEaypa
OTIOBEIIICHUS JOJKHA OBITh CTPOTO PErIAMCHTHPOBAaHA M BKIIIOYATh TPEHHMPOBOYHbBIE
CHTHAJIBI TSI TIOBBIIIICHUST OCBEIOMJICHHOCTH HACEJICHUS U MPEIOTBPAIICHUS TTAHUKH.
Pazpabotka wunHTepdeiica TpebOyer ydera 4ejioBe4eCKOro (pakropa, a HMEHHO,
npeaocTaBiieHus nHopMaIuu B popMe, KOTopasi OTHO3HAYHO HHTEPIIPETHPYETCS U HE
JIOIYCKAeT Pa3HOYTCHUM, YTO JOCTUTAETCS YETKHM YKa3aHHEM CTeNeHH OMACHOCTH,
BpeMeHH HACTYIUIEHUS] KPUTUYECKON CUTYallUM U PEKOMEHI0BAHHBIX JIeiiCTBUM.
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3akJIrouyeHue

Pa3paboTka u BHeIpeHWE WHTETPUPOBAHHOW CHUCTEMBI PAHHETO OTOBEIICHUS O
HAaBOJHECHMUAX SIBJSIETCA MHOTOAWCLUMILUIMHAPDHOM HH)KEHEPHO-HAYYHOW 3aJayel,
TpeOyromied  OObCIWHEHUS  TUIPOJIOTHH, HUH(POPMAIMOHHBIX  TEXHOJIOTHH H
CTPOUTENIbHON MHKeHepuu. KiroueBbie BBIBOJBI MCCIIECIOBAHUS MOATBEPKAAIOT, UYTO
BbICOKasi Haje:kHOCTh CPOH nocturaercs 3a cyeT pe3epBHPOBAHUSA CEHCOPHBIX
AAHHBIX U UCIOJb30BaHUSA (PU3MYECKH 00OCHOBAHHBIX YHMCJIEHHBIX Moxaenei (2D
TUJIPABIMYECKHUX MoJenei), KOTOpBIC 00ecIIeYnBaloT TOYHBIHN pacuer
IMPOCTPAHCTBEHHBIX TpaHUI] 3aToIieHUs. IlepcreKTUBHBIE HaNpaBJICHUA IS
NAJIBHEUIIEH ONTUMHU3AlMU CHUCTEMbl BKIOYAKOT: WMHTErpauuio TeXHOJIOruu
MamuHHOro o0y4enusi (ML) myist yCKOpeHUs TPOILIECCOB ACCMMWJIALNH JAHHBIX U
ABTOMATHYECKOM KaMOPOBKH MapaMETPOB THAPOJOTUUECKUX MOJIENEH B pealbHOM
BPEMEHH, UTO IO3BOJUT MOBBICUTh TOYHOCTh KPATKOCPOYHOI'O MporHosa. Passurue
CeTH HeIOPOruX, 6eCpPOBOIHBIX CEHCOPOB (HampuMmep, Ha Oa3e TexHojoruii 10T),
paboTarolux MO MPUHIMIY KPayJACOPCHUHIA, JJI YBEJIMYEHHS MPOCTPAHCTBEHHOTO
pa3pellieHusi MOHUTOPUHTA B MajblX U clabou3ydeHHbIX BojaocOopax. Co3panue
MYJbTH-PUCKOBBIX CHCTEM, CIIOCOOHBIX OJHOBPEMEHHO MPOTHO3UPOBATH HE TOJIBKO
HABOJIHEHUS, HO W CBSI3aHHBIE C HUMM YIPO3bl, TAKME KaK ONMOJI3HM U CEeJIH, YTO
CYIIECTBEHHO TOBBICUT OOINYI0 3alMIICHHOCTh TEPPUTOpHH. BHeapeHue Takux
MEPENIOBBIX CHUCTEM SBJISETCS HMHBECTUIIMEH B YCTOMYMBOCTHL U 0€30MACHOCTH
obmiecTBa, MO3BOJsAA A(PGEKTUBHO YyOPaBIATH PUCKAMU B YCJIOBHUSAX PACTYIICH
HENPEACKA3YEMOCTH KIIMMATUYECKHUX SIBIICHUM.
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AHHOTALMSA

TeneKOMMYHUKAIMOHHBIE TEXHOJIOTUM  SIBISIIOTCS.  BAKHEWIEH  COCTABJISAIOLICH
COBPEMEHHOT0 HWH(OpPMAIIMOHHOTO 0O0IIecTBa, oOecreunBasi TJ100abHYIO CBSI3b,
nepenavyy JaHHBIX UM MHTErpaluio cucteM. B ctaThe paccmaTpuBaroTcs (pusznueckue
OCHOBBI TEJIEKOMMYHHKAIIMM, BKJIIOYasi PACIpPOCTPAHEHUE SJIEKTPOMArHUTHBIX BOJIH,
MOJYJISIMI0O CHUTHAJIIOB W XapaKTEPUCTUKU TNEpPEHArolUX Cpea. AHaIU3UPYIOTCS
COBPEMEHHBIE TEXHOJOTHYECKUE JOCTUKEHHS, TAKHME KaK OINTOBOJOKOHHBIE CETH,
MOOMIIbHBIE cUCTeMBbl 5G ¥ CIIyTHUKOBBIE KOMMYHHUKAIIMHM, C aKIEHTOM Ha WX
¢usndeckyro ocHOBY. OTaenpbHOE BHHMAaHHE YACNSETCS POJIM MaTepHUaOBEICHUS,
BOJTHOBOW (U3UKKM U 0OpaOOTKM CHUTHAJIOB B TIOBBIMIEHUU O(OPEKTUBHOCTU U
HaJIE’)KHOCTU T€IIEKOMMYHUKAIIMOHHBIX CUCTEM.

KiroueBbie cJIOBA: TenexkoMMyHHKAITUH, AIEKTPOMArHUTHBIC BOJIHBI,
OTITOBOJIOKOHHBIC CETH, 00pab0TKa CUTHAJIOB, OECIPOBOIHBIE CETH.

BBenenune

PocTt rino0anbHBIX KOMMYHUKAILIMOHHBIX MOTPEOHOCTEN CTUMYJIMPYET AaKTUBHOE
pa3BUTHE TEIEKOMMYHHUKAIIMOHHBIX TEXHOJOTUN. OT NMepBbIX TenerpadHbIX CUCTEM 10
COBPEMEHHBIX OECHPOBOAHBIX CETEH — BCE TEXHOJIOTMM OCHOBaHbI Ha (PU3MUYECKHUX
3aKOHax, MPEeXk/ie BCETro Ha MOBEICHUH JIEKTPOMArHUTHBIX BOJIH. [ TyOoK0oe moHrMaHue
ATUX MPUHIUIIOB SIBJISETCS HEOOXOAUMBIM Ui CO3AaHUs d(PPEKTUBHBIX, HAICKHBIX U
BBICOKOEMKHX CHUCTEM Tepenadn uHpopmaiuu.

TenekoOMMYHHKAIIMOHHBIE CHCTEMbl BKJIIOYAIOT NEPENalolne JMHUU, aHTEHHBI,
MOAYJISITOPBI, AETEKTOPHI U YCUIIUTEINHU, pad0TaI0IINEe HA OCHOBE (PU3MUECKUX 3aKOHOB
pacnpoCTpaHEHUsI SHEPruM, 3aTyXaHWs CUTHAJIOB M IIYMOBBIX XapaKTEPUCTHUK.
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I/IHTCFpaHI/ISI TaKHX CHCTEM B INI0OAILHBIE CETH ITO3BOJISICT AOCTUT'aThb BBICOKOI'O YPOBHA
CBJ3HOCTHU, UTO CHOCO6CTByeT 9KOHOMHYCCKOMY, COONAJIbHOMY U HAYYHOMY Pa3BUTHIO.

dusnyeckune INPUHIOMAIDLI B TEJICKOMMYHHUKAIUAX

®dusnyeckue OCHOBBI TEIEKOMMYHHUKAlUMN Oa3supyloTcss Ha (yHIaMEHTAJIbHOM
AJIEKTPOJIMHAMUKE W BOJIHOBOM (PHU3MKE, KOTOpBIE JIeKaT B OCHOBE Iepeadu
uH(pOpMallMi Ha JFOObIE PACCTOSHUS. DJEKTPOMAarHWTHAas TEOpHsl, pa3paboTaHHas
JlxenmcoM Knepkom MakcBennoM, ONUCHIBAET B3aMMOJEUCTBUE JJIEKTPUUECKUX U
MarHUTHBIX MOJeH U GOPMYIIUPYET YEThIpe KIFOUEBBIX YPaBHEHUS, 00bETUHSIONINE BCE
M3BECTHBIC 3aKOHBI AJCKTPOAMHAMHUKH. DTH ypaBHEHUS MO3BOJSIOT MPOTHO3UPOBATH
MOBE/ICHUE 3JICKTPOMArHUTHBIX BOJH B Pa3IMYHBIX CPENaX, OMpPENessaTh YCIOBUS UX
pacipoCTpaHEHHs, OTPAKEHUs, MPEIOMIICHUS, UHTepPEPEHIMN U AUPPAKIUU, YTO
UMeEET pemiaroniee 3HAYEHHUE VTS IPOEKTUPOBAHHUS 3¢ (HEeKTUBHBIX
TEJIEeKOMMYHUKAIIMOHHBIX CHCTEM.

Oco0oe 3HaueHNe UMEIOT 3aKOHBI PACIIPOCTPAHEHUS BOJIH B OTKPBITOM IIPOCTPAHCTBE U
B HaIPaBJISIOIUX cpefax. B OTKphITOM MpOCTpaHCTBE BOJIHBI MOJIYUHSIOTCS 3aKOHAM
PaJAMOBOJIHOBOIO PACIPOCTPAHEHMS, T[J€ HWHTEHCUBHOCTh CHUTHAla YMEHbILAETCS
00paTHO NPONOPLHUOHATBHO KBAIPaTy pacCTOSHUSA, @ AaTMOC(EPHBIE YCIOBUSA, TAKUE KAK
BJIQXKHOCTb, OCAJIKM U TEMIEpaTypa, BIUSIOT Ha 3aTyXaHWE M HUCKaxeHus. B cioyuae
BOJIHOBOJIOB, KOAKCHAJbHBIX Ka0elell W ONTOBOJIOKOHHBIX JIMHUM [epeaadu
YUHUTBIBAIOTCS TAKUE MapaMeTpbl, Kak 3aTyXaHue, Aucrepcus, (a3oBble CIBHIU H
noJIsIpU3alusl CUrHaiIoB. Jlucnepcusi, BO3HUKAIOIIas U3-3a pa3inuuil pa3oBoi CKOPOCTH
pa3IMyYHBIX YacTOT, OPAaHUYMBAECT MPOMYCKHYIO CIIOCOOHOCTh KAaHANOB U Tpedyer
CHeuaIbHbIX METO/I0B KOMIIEHCALIMH JIJIsl COXPaHEHUS! KauyeCcTBa Mepeaayu.

BricOkoUacTOTHBIE DJIGKTPOMAarHUTHBIE BOJIHBI, BKJIIOYAs MHIUIUMETPOBBIE U
CyOMWJUIMMETPOBBIC THANa30HbI, MTPEIOCTABIISIIOT BO3MOXKHOCTD Tepeiadyud OTPOMHBIX
00bEMOB JJAaHHBIX, OJIHAKO OHU 00Jie€ UYBCTBUTEIbHBI K IMOTJIONIEHUIO, PACCEIHUIO U
MHOT0JIy4eBOMY pacmhpocTpaHeHuto. st obecrieyeHusi BBICOKOM HaJIeKHOCTU TaKUX
CHUCTEM HEOOXOJMMO TOYHOE MPOCKTUPOBAHWE AHTECHH, UCMOJb30BAHUE AJAlTUBHBIX
METOJIOB MOJYJISIIIUM U KOPPEKIUU OIIMOOK, a TaKKe BHEAPEHUE MHTEIUICKTYalbHbIX
CHUCTEM YIIPABJICHUS] MOIIHOCTBIO U HAMPABJICHUEM JTyUa.

Matepuansl UrparoT KIOYEBYIO POib B 3(P(GEKTUBHOCTH TEIEKOMMYHHUKAIIMOHHBIX
cucteM. J[M3MeKTpUKH ¢ HU3KUMHU MOTEPSIMU U BBICOKAsi YUCTOTA ONTHYECKUX BOJIOKOH
00ecreynBaloT MHUHMMAJIbHOE 3aTyXaHHE CHUTHaJIa, a COBPEMEHHBbIE MOKPBITHS U
ONTUYECKHE YCUIIUTENH MO3BOJISAIOT MepeaBaTh MHPOPMAIMIO HA THICSYH KUIOMETPOB
0e3 3HAYMTENBHOIO YXY/IICHUs KauecTBa. Pa3BuTue martepuanoBefeHUs U (DU3UKU
MOJIYIPOBOJHUKOB ~ Takke  oOecrneunBaeT  CO3JaHUE  BBICOKOI(P(HEKTHUBHBIX
MUKPOIIOJIOCKOBBIX UM BOJHOBOJHBIX CTPYKTYp, MHUHHUATIOPHBIX (UIBTPOB U
MHTETPUPOBAHHBIX (POTOHHBIX CXEM, KOTOPBIE IMOBBIIIAIOT CKOPOCTh U HAJEKHOCTH
CeTe.
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®dusuka B3aMMOJAEHUCTBUS BOJIH C OKpYXaroLIeW cpeloil omnpenenser U 0COOEHHOCTH
MPOEKTUPOBaHU OecrpoBOAHBIX ceTeil. [Ipernommenue, oTpakeHue, AUPPAKIUSI U
UHTEp(EepeHINsl CUTHAJIOB YYHMTHIBAIOTCS TNPU IUIAHUPOBAHUU COTOBBIX CETEH,
pacmojoXeHun 0a30BbIX CTaHIMK u  pa3paboTKe METOJOB  KOMIICHCAIIUU
MHOT'OJTy4€BOI'O  paclpOCTPAaHEHHsA. OTH TMPOLECCHl TaKXKe JIeKaT B OCHOBE
dbopMUpOBaHUS 3UT3aro00pa3HbIX, CEKTOPHBIX M HAIPAaBJICHHBIX AHTEHH, a TOYHOE
MOJEJIMPOBAHUE MTO3BOJSET ONTUMHUZHPOBATH MOKPHITHE U KAYECTBO CBSI3U B CIOXKHBIX
TOPOJICKUX U MPUPOJHBIX YCIOBHUSIX.

I[OHOJIHI/ITGJII)HO, (1)I/IBI/IKa IMMO3BOJISICT BHCAPATH HOBBIC MCTOABI IICPpCaAAIN HH(i)OpMaHI/II/I,
TAKHC KaK KBAHTOBBIC KOMMYHHKALIUHU, I'TC 3aKOHBI CYIICPIIO3UIHNN U 3aIlYTAHHOCTH
KBaHTOBBLIX COCTOSIHMI 00€CIIeUMBAIOT BBICOKMI YPOBCHb 3allilUTbl AAHHBIX. Takue
TEXHOJOTHN CTAHOBATCA OCOOCHHO AKTyaJIbHBIMU I CHYTHHKOBOﬁ CBiA3HM H
BBICOKOHAACKHBIX ceTen nepcaad KpuTHICCKU Ba)KHOM I/IH(i)OpMaHI/II/I.

Takum  oOpa3oM, TOHUMaHWE W  NpPUMEHEHUE  (PU3MUYECKUX  MPUHIUIIOB
pacupoCTpaHEHUsI JJEKTPOMATHUTHBIX  BOJIH, XapaKTEPUCTUK MaTEpPUAIOB U
B3aUMOJICHCTBUSl CUTHAJIOB C OKPY)XAIOLIEH Cpefol sBISIETCS OCHOBOM  JUIA
IIPOEKTUPOBAHMS, IKCILTYaTalNH U COBEPILIEHCTBOBAHMSI COBPEMEHHBIX
TEJIEKOMMYHUKALIMOHHBIX CHCTeM. be3 QyHaamMeHTanbHBIX (U3MUECKUX 3HAHUHN
HEBO3MOYKHO O0O€CNEeUNUTh HAAEKHOCTh, MacITaOMPyeMOoCTb U 3()PEKTUBHOCTH
COBPEMEHHBIX CETed mnepenadyd MH(OpMAaIUU, OT JOKAIbHBIX CETE€W 0 II00ajbHBIX
COYTHUKOBBIX ~ CHUCTE€M,  KOTOpble  (OPMUPYIOT  OCHOBY  COBPEMEHHOIO
MH(pOPMALIMOHHOTO O0IIECTBA.

Moayassuus 1 00padO0TKa CUTHAJIOB

Mopynauust  siBisgeTcss (QpyHAaMEHTaIbHBIM MPOIIECCOM B  TEJICKOMMYHUKAIUSX,
MO3BOJISIOIIMM MPeo0pa3oBaTh UCXOAHYIO MH(pOpMaLio B GopMy, TPUTOAHYIO IJIs
nepeaadn 4yepe3 (QU3MUECKYI0 cpeay. DTOT Ipouecc 00ecrneyruBaeT COBMECTHMOCTH
CUTHaJa C XapaKTepUCTUKAMH CPE/bl Mepelaud U MUHUMHU3UPYET BIUSHUE LTYMOB U
UCKaXEHHH. B COBpEeMEHHBIX CHCTEMaxX HCHOJIb3YIOTCS pa3IMYHbIE METObI
MOJYJISIIIUY, BKJIFOYAsi aMIUTUTYAHYIO0, YaCTOTHYIO U (Pa30BY10, a Takxke 00JIee CI0KHbIE
TEXHUKHU, TAKME KaK KBaJpaTypHas aMruinTyanas moayssiius (QAM) u opToroHanbHOE
gacToTHOe MyibTUILIEKcupoBaHue (OFDM). Beibop KOHKpETHOTO METO/1a 3aBUCUT OT
TpeOOBaHWI K TM0JOCE TMPOIMYCKAHMS, YCTOMYMBOCTH K IIYMy M OTPaHUYCHHM
(bu3MYECcKOi cpebl.

AMIIIUTYIHAST MOJIYJISLMS TO3BOJISIET M3MEHSTh AaMIUIMTYAy HECylledl BOJIHBI B
COOTBETCTBUM C MH(DPOPMAIIMOHHBIM CUTHAJIOM, OO€CIieunBas MPOCTOTY pealn3aluu 1
COBMECTUMOCTh C TPAAUIMOHHBIMU paguONpUEMHUKAMU. YacTOTHas MOIYJSIIUS
M3MEHSET YacTOTy HECYIIEero CHUrHaja, IMOBbIAas YCTOMYMBOCTh K AMIUIUTYAHBIM
oMexam M aTMOC(EepHBIM IIyMaM, YTO OCOOCHHO BaXKHO JJI PAAUOCBSI3U Ha OOJIbIINE
paccrosinusi. @a3zoBast MOIYJIALUA U €€ pa3HOBUIHOCTH, BKIItOUas (ha30-aMIUTUTYAHYIO
MOJYJIALNI0, OOecreynBaloT 0oJiee BBICOKYIO IUIOTHOCTb IMEpenayd AaHHBIX, YTO
KPUTHUYECKU BAXKHO JJI1 COBPEMEHHBIX U(PPOBBIX U ONTOBOJIOKOHHBIX CUCTEM.
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OOpaboTka CUTHAJIOB BKJIOYAaeT B ceOs KOMIUIEKC MpOIEAyp, HANpaBICHHBIX Ha
MOBBIIICHUE HAZIEKHOCTH, KauecTBa U 3G (HEeKTUBHOCTH niepenaydn. Koppekimus omubox
MO3BOJISIET KOMIICHCUPOBATh MOTEPU M HUCKAXKEHUS, BOSHUKAIOIINE TIPH Tepeaade 1o
IIyMHBIM ~ KaHajaMm, oO0ecleunBas IEJIIOCTHOCTh TIepenaBaeMoil  HH(POPMAIINH.
OuIbTpanys CUTHAJIOB UCKITFOYAET HEXKEJIaTeIbHbIC YaCTOTHBIC KOMITOHEHTHI, YTydIIias
COOTHOIICHUE CUTHAI/IIYM, a HU(PPOBOE CXKAaTHE CHUXKAET 00BEeM IepeaBacMbIX
TAHHBIX, YBEIIMYUBAs MIPOITYCKHYIO CIIOCOOHOCTH KaHaa.

CoBpeMeHHbIE TEIEKOMMYHHUKAITMOHHBIE CUCTEMBI IIIMPOKO UCIOJIb3YIOT MPOrPaMMHO-
onpenensiembie maathopmbl (SDR), KOTOpbie MO3BOJSIOT JUHAMUYECKH H3MEHSTh
XapaKTEPUCTUKU MOJIYJSLUM U MapaMeTpbl 00pabOTKU CUTHAJIa B 3aBUCUMOCTH OT
YCIIOBHI KaHajia. DTO COYETaHHE (PU3HMUECKUX IPUHLIUAIIOB U BEIYMCIUTEIBHBIX METOI0B
o0ecreunBaeT aJanTUBHOCTh CETEH, IO3BOJIAET ONTUMHU3UPOBATH MPOIMYCKHYIO
COOCOOHOCTh M MUHHUMH3UPOBATh  3aJEpKKM  NpU  Nepefade  JaHHBIX.
WNHTennekTyanbHble alrOpUTMbl aHajdu3a KaHala M aJalTUBHOTO KOJUPOBAHUS
JOTOJHUTENBHO MOBBIIAIOT 3(P(HEKTUBHOCTh PAaOOTHI CUCTEM M MO3BOJISIIOT BHEJIPSATH
IIEPENOBBIEC TEXHOJIOTUH, Takue Kak SG U CIIyTHUKOBAsI CBSI3b HOBOI'O ITOKOJIEHUS.

Kpome toro, o6paboTka CUTHaIOB U MOJIYJISIUS SBJISIOTCS KIIFOUEBBIMHU AJIEMEHTAMHU
WHTETpAllMi C JPYTMMH TEXHOJOTHAMHU, BKJIOYas ONTUYECKUE JIMHUM CBA3H,
KOT€PEHTHBIE CHCTEMBI U KBAHTOBbIE KOMMYHUKaluu. Hanpumep, B ONTHYECKUX CETAX
HCTIONB3YIOTCS CI0KHBIE METOJbl MOAYJAIINH, MO3BOJISIONINE MEPEeaaBaTh TEPAOUTHI
nH(pOpMaIuu 4epe3 ONTOBOJIOKOHHBIE MAaruCTpayiv, a UHTEJUICKTYAJIbHbIE AJITOPUTMBI
KOPPEKIIMU OIIMOOK OO0ECTeUnBAIOT MPAKTUYECKU TOJHOE YCTPAHCHUE BIIUSHUS
JTACTIEPCUU U HEJTMHEUMHOCTEU CPE/IBI.

Takum oOpazom, mMonmynsiiusi ¥ 00pabOTKa CHTHAJIOB TMPEJCTaBISIOT COOON CHHTE3
(bU3UYEeCKUX TPUHITMIIOB U BBIYMCIUTEIBHBIX TEXHOJIOTUH, oOecreunBasl HaJIeKHYIO,
BBICOKOCKOPOCTHYIO W MacmTabupyemyro nepenady wuHpopmanuu. Wx pasButue
HaIpsIMyIO0 CBSI3aHO C TPOrpeccoM B oOmacTv (PU3UMKU BOJIH, MaTepUATOBEICHUS,
1u(poBoit 00PaOOTKM JAHHBIX M MHTEIUICKTYaJbHBIX BBIYMCIUTEIBLHBIX METOI0B, YTO
JIeMaeT ST TPOIECCHl KIIOYEBBIMU I COBPEMEHHBIX TEICKOMMYHHUKAIIMOHHBIX
cucTeM U MHGOPMAIIMOHHOTO 00IIECTBA B IIEJIOM.

ONTOBOJIOKOHHBIE CETH

ONTOBOJOKOHHBIE KOMMYHUKAIIMU SIBJISIFIOTCS OJJHUM M3 BaKHEHIIUX JOCTHKCHUN B
obsiacTu TeleKoMMYHHUKaui. OnTUYeckue BOJIOKHA UCIIOIB3YIOT MOJTHOE BHYTPEHHEE
OTPpOKEHHE [IJI1 TIepeladyd CBETOBBIX CHUTHAJIOB Ha OOJBIIME PACCTOSIHUS C
MUHUMAJbHBIMU ~ noTepsiMu. Dusnueckue 3aKOHBI  PacHpPOCTPAHEHHUS  CBETa,
UHTep(PEPEHIIUN U TPEJIOMIICHUS OMNPEACISIIOT KOHCTPYKIHUIO U AKCILTyaTaIuio
BOJIOKOHHBIX CETEH.

I/IHHOBaHI/II/I B MaTCpHalaX, BKIII0O4as CBCPXUYHUCTOC CTCKIIO U CIICHHAJIBHBIC IIOKPBITHA,
IMO3BOJIAIOT YBCIIMYHUTL HAAC)KKHOCTDb U JAJIbHOCTD IICPCAadun.
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Metoasl  MyJNBTHIUIEKCHUpOBaHHMS 10 jummHe BoiHel (DWDM) mno3BosstoT
OJHOBPEMEHHO II€pE/IaBaTh HECKOJIIBKO CHTHAJIOB II0 OJHOMY BOJIOKHY, 4YTO
3HAYUTETHLHO YBEJIMYHMBAET MPOMYCKHYIO CIIOCOOHOCTh W O0ECreYrBaeT riao0aabHyIO
CBSI3aHHOCTb.

BeCl'[pOBOI[HbIe U MOOMJIbHBIE CUCTEMBbI

becnipoBoiHbIE CETH, BKIIFOYAsi COTOBBIE U CITyTHUKOBBIE KOMMYHUKAIIMH, UCIIOIb3YIOT
paguovYacTOTHOE HW3JIYyYEHHUE, MPOEKTUPOBAHUE AHTEHH W METOAbl MOIYJISIIUY.
Texnonorus 5G TpeOyeT MOHMMAaHUS MWUTMMETPOBBIX BOJH, ()OPMHPOBAHUS Tyda
(beamforming) u BEICOKO# TIIOTHOCTH CETEBOW MHPPACTPYKTYPHI.

®u3zuka Wrpaer KIIOYEBYIO pOJIb B  PEUICHUHM MPOOJIEM  MHOTOIYYEBOTO
pacnpocTpaHeHus, aTMOC(HEPHOro MOMIONICHUS U Audpakiuu. Mcrnonb3oBaHuE HOBBIX
MaTepHalioB, BKJIIOYas MeTaMaTepHallbl U BbICOKOI(P(PEKTUBHBIE MOIYIPOBOIHUKH,
noBbIAaeT  3PQPEeKTUBHOCTH  AHTEHH W PaJUOKOMIIOHEHTOB, CHUKAET
HHEPronoTPeOICHUE U YIIYUIIAET XapaKTEPUCTHUKU CETH.

CnyTHMKOBASI CBA3b U V100 IbHASI HHTEIPALUSA

CryTHUKOBBIE CUCTEMBI PACILIUPSIIOT BO3MOKHOCTH TEJIEKOMMYHUKALIUNA, o0ecrieunBast
CBA3b B YJAJICHHBIX peruoHax. ['eocTallMoHapHble, CpeIHEOPOUTAIbHBIE U
HU3KOOPOUTAJIbHBIE CIIYTHUKM TMPEJOCTABISAIOT pA3JIMYHbIE YCIYTH, IpU 3TOM
¢dusnyeckue (¢GakTophl, TakMe Kak OpOUTalbHAs MEXaHWKa, 3aJiep’KKa CUTHAJIOB,
¢ ekt [omiepa u atMochepHOE 3aTyXaHUE, YUUTHIBAIOTCS MPU NPOECKTUPOBAHUU
CUCTEM.

WNuTerpanusi COyTHUKOBBIX M HA3€MHBIX CeTel TpeOyeT TOUYHOW CHUHXPOHHU3AIINH,
MPUMEHEHUsSI CJOXKHBIX CXEM MOAYJSIUMU U KOppekiuu omuook. duzmyeckue
MPUHIUIIBL  00ECTIEYMBAIOT HAACKHOCTh U I(PGHEKTHBHOCTh TaKUX THOPUIHBIX
KOMMYHUKAIITUOHHBIX CUCTEM.

IIpo06JieMbl M MEePCNIEKTUBBI PA3BUTHS

TenekoMMyHHUKAITMOHHBIE TEXHOJIOTUM CTAJIKWUBAIOTCS C OTPAaHUYCHHEM CIICKTpa,
HEOOXOJIMMOCTBIO JHEProcOEpeKeHUs, KHOepOE30MacCHOCThI0O M DKOJOTHYCCKUMH
BbI30BaMU. B OymymeM O0XHIAeTcsi BHEIPCHHWE KBAaHTOBBIX KOMMYHHUKAIIWH,
WCIIOJIb30BaHUE TEPareproBOro auana3oHa U (GOTOHHBIX BBIYMCICHHA, YTO IMOTpeOyeT
yTIyOJIEHHOTO UCCIeN0BaHMS (PYyHIaMEHTAbHON (QU3HKHY.

Pa3BuTne marepuanoBeieHUs, BOJTHOBOM (PU3UKU U 00paOOTKM CUTHAJIOB MPOIOJIKAET
CTUMYJIMPOBATh MHHOBALIMH, CO3aBasi 0osiee ObICTphIE, HA/ICKHBIE U YCTOMYMBBIE CETH.
WuTerpaiusi MCKyCCTBEHHOTO MHTEIEKTa U MAIIMHHOTO O0y4YeHHs ¢ (PU3MYECKUMU
TEXHOJIOTHSIMHU TTO3BOJIMT CO3/1aBaTh aJalTUBHBIE U CAMOPETYJUPYIOIIHMECS CETH IS
YOBJIETBOPEHUS TJI00AIBHBIX KOMMYHHUKAIIMOHHBIX TTOTPEOHOCTEH.
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3akioueHue

CoBpeMEHHbIE TEIEKOMMYHUKALIMOHHBIE CHUCTEMBI SIBISIOTCS NPUMEPOM CHHTE3a
bu3uKM,  WHKEHEpUM M HMHPOPMAIMOHHBIX  TexHojoruil.  [loHumanume
AJIEKTPOMAarHUTHBIX IPUHILIUIIOB, 00paOOTKM CUTHAJIOB U MaTEpUAIOBEICHUS SBIISETCS
OCHOBOM ISl Pa3BUTHUS BBICOKOIIPOM3BOAMUTEIBHBIX CETEH CBS3H. TEXHOJIOIMYECKUe
MHHOBAllUM, OCHOBaHHbIE Ha (U3MKE, CO3MAIOT (QYHIAMEHT [UIsl IJ100abHOM
MHTETpaIK, SKOHOMUYECKOTO POCTa U COLIUATIBLHON TpaHCchOopMaIIHH.
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°@ HAYYHBIHA )KYPHAJI

INPOU3BOJCTBEHHASA TNTMHACTHUKA B OPTAHU3ALIIMAX U
HPEAITPUATUAX: S HAYEHUE, METOIUKHU U DOPPEKTUBHOCTD

dypabieBa I'yHua

[IpenonaBarenb, TypkMEHCKHI TOCYAaPCTBEHHBIM HHCTUTYT (PU3HUECKON KYIbTYpPHI U
criopra

r. Amxaban TypkMeHUCTaH

AHHOTAIUSA:

B cratbe paccMaTpuBarOTCS aclEKTbl BHEAPECHUS MPOU3BOJACTBEHHONM T'MMHACTUKUA Ha
MPEANPUATHSIX U B OPTaHU3alMAIX KaK CPeICTBA MOJIIep KaHUs 3I0POBbS pAOOTHUKOB U
MOBBIIICHUA WX  TPYJOBOM MNPOAYKTUBHOCTH. PacCMOTpEHBI  HCTOPHUYECKHUE
NPEANOCHUIKA pPa3BUTHSA 3TOM NPAKTUKHA, COBPEMEHHBIE METOIWKH IPOBEICHUSA
TMMHACTHUYECKHUX YIPaXHEHUH, OPraHU3alMOHHBIE TTOAXO/Ibl K BHEIPEHUIO U BIIASIHUE
(u3nyecKol aKTUBHOCTH Ha MCUXO(DU3UOIOTUUECKOE COCTOSHHE COTPYAHHUKOB.
OtnenbHOE BHUMAHUE YAEIEHO MEPCIEKTUBAM MHTETPAIIMU HOBBIX TEXHOJIOTUIA, TAKAX
Kak wearable-cuctemsbl, HUPPOBBIC MWIATPOPMBI U UHTEPAKTUBHBIE UHCTPYKTOPDI, JJIsI
MOBBITIIEHUS 3P HEKTUBHOCTH MPOrPaMM ITPOU3BOJICTBEHHON TMMHACTHUKH.

KiroueBble cioBa: NpOU3BOACTBEHHAas TI'MMHACTHKA, 370pPOBbE PpPaOOTHUKOB,
¢usnueckas akTHUBHOCTb, KOPIOpaTHBHas KyJbTypa, TPYyJIoBas HPOAYKTHBHOCTD,
NpoQHUIIaAKTUKA MPOPECCUOHAIBHBIX 3a00JIEBaHU.

BBenenue

CoBpeMeHHbIE OpraHu3allii CTAIKUBAIOTCS ¢ KOMIIEKCHOM MPOOIEMO TOIIepKaHUs
30POBbSI U PAOOTOCIIOCOOHOCTH TIEPCOHANIAa B YCJIOBUAX IOCTOSIHHOTO pOCTa
MHTEJUIEKTYalIbHBIX M (DU3UKO-HAarpy304HbIX TpeOoBaHuil. Pabouue mnporeccsl,
XapaKTepU3yroIuecs JIUTEIbHBIM MPEObIBAHUEM B CTATUYECKOU 103€, OrPAaHUYECHHOM
MOJABWKHOCTBIO M MOHOTOHHBIMHU OIEpallUsIMHU, CO3JA0T YCIOBUS ISl Pa3BUTHUS
XPOHUYECKOH YCTaIOCTH, CHUKEHHS KOHIIEHTPAIlMU, YMEHBIIICHUS BHUMAaHUS U 00I1IETO
CHIDKCHUS paboTOCTIOCOOHOCTH. JIOTIOTHUTENIBHO BBICOKHI YPOBEHB
[ICUXO3MOLMOHAJIBHON HAarpy3KH, BO3HHUKAIOIIAKN B YCIOBUSX JEIJIAWHOB, CJIOKHBIX
MIPOU3BOJICTBEHHBIX IMPOIECCOB WJIM YNPABICHYECKUX 3aJlay, YBEIUYUBAET PHUCK
CTPECCOBBIX COCTOSIHH, TTOBBINIAET YPOBEHB 3a0071€BAEMOCTH W HETAaTUBHO BIIHSIET Ha
00111y TpyA0BYIO (D (PEKTUBHOCTD.

[Ipon3BOACTBEHHAs] TMMHACTUKA PACCMATPUBAETCS KaK CTPATErHYECKH MHCTPYMEHT
NpOPUIAKTUKA 3TUX HEraTUBHBIX MocieAcTBUH. OHa HampaBieHa Ha aKTUBU3ALUIO
OMOPHO-JBUTaTEIBHOIO amnmnapara, yilydlleHHe KpOBOOOpAIllEHHs, BOCCTAHOBIIEHUE
HHEPreTUUECKOro OajaHca OpraHu3Ma U CHIYKEHHE YyTOMIISIEMOCTH.
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bonee Toro, perymsapHas ¢u3MYEecKas AaKTUBHOCTH CIOCOOCTBYET YKPEIICHHUIO
MICUXO03MOITMOHABHOW YCTOMYMBOCTH, (OPMHUPOBAHUIO TIO3UTUBHOTO HACTPOS U
VIYUIICHUIO B3aUMOJICHCTBUSA BHYTpU KoJiekTuBa. Ocoboe 3Ha4YeHHEe MpHoOpeTaeT
pa3paboTKa CHCTEMAaTU3UPOBAHHBIX IPOTPaMM THUMHACTHKH, aJalTUPOBAHHBIX K
cnenuduKe OTpACId, XapakTepy TPYAOBOW JEATCIBHOCTH U (U3HYECCKUM
0COOCHHOCTSIM PaOOTHHKOB.

I/ICTOpI/I‘IeCKI/Ie U TECOPETUIECCKUE OCHOBbLI

Wnest BHEApEHHSI THMHACTUKH B IIPOM3BO/ICTBEHHBIN MPOLECC UMEET OOraTyr0 HCTOPHUIO
Y OMMPAETCS HA JOCTUXKEHUS (PU3NOJIOTHH, MEIULIMHBI TPpyAa U 3proHoMuKH. B Havane
XX Beka B EBpome u CIIIA kpynHble NpPENNpUATHS Hayalud OPraHU30BbIBATH
¢du3nUecKkue pa3MUHKHU i1 PAa0OTHUKOB C IIEJIbI0 CHUXKEHHUS 3a00J€Ba€MOCTH U
YBEJIMYEHUSI MPOU3BOJUTEIBHOCTH. OJTH NPOrpaMMbl MPEAyCMaTPUBAIU KOPOTKHUE
¢bu3nueckue yrnpaxHeHUs, KOTOpbIE BBIMOJIHSUIUCH B TEUEHUE pabOUero JHs, a TakxKe
YTPEHHHE 3apsIIKHU JJIS1 BCETO KOJIJIEKTHUBA.

Teopernyeckre OCHOBBI MPOU3BOJCTBEHHOM TMMHACTUKH (POpMHUpOBAIHCH Ha 0asze
MCCJIEI0OBAHUM (DU3MOIIOTMUECKUX PEaKLUMid OpraHu3mMa Ha (PU3UYECKYI0 aKTHBHOCT.
VY CTaHOBNIEHO, UTO YMEpPEHHAas aKTUBU3ALMS MBILIL CTUMYJIUPYET KPOBOOOpallleHue,
CHOCOOCTBYET YJIYUIICHHUIO JOCTaBKU KUCJIOPOJA U MUTATEJIbHBIX BEIIECTB K TKAHSM,
HOpMau3yeT paboTy CEepJeYHO-COCYAMCTONM CHCTEMbl M YMEHBIIAET MBIIICYHOE
HanpspkeHue. Takke TUMHAcCTHKa CIIOCOOCTBYET YCKOPEHHMIO METa0O0IMYECKHX
IIPOLECCOB, YIYYIICHUIO KOOpPJAMHALIMM JBM)KEHUH U TOJAEpKAHUIO T'MOKOCTH
CYCTaBOB, YTO OCOOEHHO Ba)KHO JJIi PAOOTHUKOB, BBIMOJIHSIOMIMX IOBTOPSIOLIUECS
JIBUYKEHUS.

CoBpeMeHHBIE UCCIIEIOBAHUS TTOATBEPIKIAIOT, YTO KPATKOBPEMEHHBIC, HO PETYIISIPHBIC
VOPOKHEHHUSI OKa3bIBAlOT KOMIUIGKCHOE BO3JCHCTBHE Ha oOpraHm3M. I[lommmo
(U3MYECKOTO  yNy4IlleHWs, OHU CHHXKAIOT YPOBEHb  IMCHUXOAIMOIIMOHAIBHOTO
HaIpSOKEHUS, YIy4dIlllaloT KOTHUTHMBHBIC (YHKIIMH, TOBBIIIAIOT KOHIEHTPAIUIO U
BHUMaHHE, CIIOCOOCTBYIOT MPOQPUIAKTUKE MPOPECCHOHATIBHBIX 3a00J€BaHU OTIOPHO-
JIBUTATEJIBHOTO ammapara U CepAeUHO-COCYAUCTOM cucteMbl. OCOOCHHO 3HAYUMO 3TO
JUISL COTPYJHHMKOB, 3aHSTHIX B HWHTEJUICKTYallbHO-HArPY)KEHHBIX MPOQECcCUsix, TIe
JUTUTENIbHAS KOHIIEHTpAIlusi BHUMAHUSA U BBICOKAs YMCTBEHHAs Harpyska SIBISIOTCS
HOPMOH.

MeToauku MPpoOBECIACHUA HpOI/I3BOI[CTBeHHOﬁ ITrHMHAaCTHKH

CoBpeMeHHass TPOU3BOJCTBEHHAST THUMHACTHKA TPEJCTABISET COOOM  CIIOKHBIN
KOMIUIEKC (PUBMYECKUX YIPaKHEHUN, TIIATEIbHO aJalTHUPOBAHHBIX K YCJIOBHUSAM
KOHKPETHOTO MPEANPUSITHS, CICIU(UKE BBITIOJIHIEMON pabOThl U (PU3HOJIOTHIECKUM
OCOOEHHOCTSIM COTPYAHUKOB. OCHOBHOW II€JIbI0 METOAMKU SIBISIETCS AKTUBU3AIMUS
OTNIOPHO-ABUTATEILHOTO amrapara,  yJIy4dylIEeHHE  IOJBH)KHOCTH CyCTaBOB,
MPOQIIAKTHKA MBIIIEYHBIX TUCOATAHCOB, CHUKEHUE CTATUYECKOTO M JUHAMUYECKOTO
HaIpsHKEHUS, a TaKKe MPEJOTBpaIlleHne Pa3BUTHsI MPOGECCHOHANTBHBIX 3a00JICBaHUM,
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CBJ3aHHBIX C MaJOIIOABHKHBIM O6p8,30M KHM3HH, MOHOTOHHBIMH JABHXCHUAIMHU U
JJIINTCIIBHBIM Hpe6I>IBaHI/ICM B (bI/IKCI/IPOBaHHBIX I1o3ax.

YrpakHeHUsT MOTYT BBITIOJHATHCS B CaMBIX Pa3HOOOpa3HbIX ycinoBusix. Ha oducHbix
OPEINPUATUAX TMMHACTHKA BKJIIOYAET KOMIUIEKCHI, BBINOJIHIEMbBIE CHJIA 32 pabouyuM
CTOJIOM, YTO IO3BOJIIET COTPYJHUKAM IMOJAJEPKUBATh (DU3MUECKYI0 aKTUBHOCThH 0O€3
3HAYUTENILHOTO OTBJIEUEHMS OT paboyero npouecca. Ha npon3BOACTBEHHBIX JIMHUAX U
B II€XaX YIPaXHEHUS IPOBOASITCS CTOS WIN C UCIIOIb30BAaHUEM OIOPHBIX IPEIMETOB,
YTO CHOCOOCTBYET YKPEIUIEHHIO MBI HOT M CIMHBI, YIYYIIEHHIO KOOPAMHALUU
IBWOKECHUM W TOJEPKAHUIO NPAaBWIBHOM OocaHKU. B cnenuanbHO 00OpYyIOBaHHBIX
TPEHUPOBOYHBIX 3ajlaXx T'MMHACTUKA MOXET ObITh 00Jiee MHTEHCUBHOM M BKJIIOYATh
JMHAMMYECKHUE DJIEMEHTHI C MCIIOJb30BAHUEM OOOPYIOBAHUS, AJNACTUYHBIX JIEHT U
TUMHACTUYECKUX MsUel, YTO 00eCreyrBaeT KOMIUIEKCHOE pPAa3BUTHE MBIIICYHOTO
annapata. B OTOenbHBIX CllydasX YIPa)KHEHHsI BBIIOIHSIIOTCS Ha OTKPBITOM BO3IYyXE,
YTO CIOCOOCTBYET JOIMOJIHUTEIBHON aKTUBALMU CEPJEYHO-COCYANCTON CHUCTEMBI,
HACBILIEHUIO OPTaHKU3Ma KUCIOPOAOM U MOBBIIIEHUIO 00ILEro TOHyca.

Oco0oe BHUMaHUE yHAENSeTCs IOCTENEHHON Harpy3ke U COOJIOJEHUIO TpaBUII
oe3onacHoctu. Kaxknoe ynpaxhHeHue paspalaThiBacTcs ¢ y4ETOM aHATOMMUYECKUX U
($U3HONOrMYECKUX  OCOOCHHOCTEH, 4YTOObl ~ MHUHHUMH3MPOBaTh PHUCK  TpPaBM,
MEepEeHANpPsLDKEHHUsT MBI W CYCTaBOB. B MeToauke yuyuThIBaeTcs OHOMEXaHUKa
IBWKCHUM, PACIIpElEICHUE HArpy3KM HAa pa3HbIe TPYNIIBI MBIIII W IOAJEPKAHHE
MPaBUJIBHOM OCAHKHU, YTO OCOOEHHO BaXHO MJIA NPENOTBPAIICHUS XPOHUYECKHX
3a00JIeBaHUI TO3BOHOYHHKA U CYCTABOB.

Ha mnpaktuke npuMeEHSIOTCS pa3jidyHbIE MOAXOJbl K OpPTaHU3aldd THUMHACTUKHU.
KpaTkoBpeMeHHbIE pAa3MHHKHM, MPOJOJDKAKOIIMECS OT MATA OO JECITH MUHYT,
MPOBOJIATCA HECKOJBKO pa3 B TeueHue padodero mHsi. OHHM TOMOTAIOT CHSTh
HaKOIUBIIIEECS HAMPSHKEHUE, YIYYIIUTh KpOBOOOpaIeHNEe U BOCCTAHOBUTH BHUMAaHUE.
YTpeHHue 3apsiKu BKIOUAIOT 00Jiee KOMIUIEKCHBIC YIPaXKHEHHUS, COUeTas FJIeMEHThI
KapAUOHArpy3Ku, PaCTSDKKM W YKPEIUJICHHS OCHOBHBIX MBIIIEYHBIX Tpynn. Takue
3apsIIKA  CHOCOOCTBYIOT MPOOYXKIECHUIO OpPTraHU3Ma, aKTUBU3AIMM METa0O0JUUYeCKUX
MIPOIIECCOB U HACTPOMKE COTPYIHUKOB Ha MPOAYKTHUBHBIN pabouuii eHb.

PerynspHbie nepepbIBbI T PACTSIKKH MBI CIIUHBI, IIIEH, TIEYEBOTO MOsACa, PYK U HOT
UTPAIOT BAXKHYIO POJIb B CHIDKCHHHM CTAaTHYECKOTO HAMPSHKEHUS M MPO(UIIaKTHKE
npodeccuoHanbHbIX 3a0oneBanui. B 3aBucumoctu 0T crenudukd  pabOThI,
VOPOKHEHHUs] MOTYT OBITh OpPHUEHTHPOBAHBI HA OMPEACNEHHBIC TPYIIBI MBI,
Hampumep, 115t paGOTHUKOB, BBITTOTHSIONTUX JUTUTEIILHOE CUICHHUE 32 KOMITBIOTEPOM,
0c000¢ BHUMAaHHE YJICISETCS YKPCIICHHUIO MBI CIUHBI M IICH, JUIT paOOTHUKOB
KOHBEHEPHBIX JIMHUM — Pa3BUTHIO KOOPJIWHAIMH, BBIHOCIUBOCTH W MBIIICYHON
THOKOCTH.
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O} PexTUBHOCTD METOAMKM 3HAYUTEIBHO TIOBBINIAETCA MPU HHAMBUAYAJIbHOM
ajanTanuu yrnpaxHeHui. B 3aBucumoctH OT BO3pacTa, (PU3MYECKOW MOJArOTOBKH,
COCTOSIHUSI 3/I0pOBbI M OCOOEHHOCTEH TPYJOBOW JEATEIbHOCTH COTPYAHHKA,
YOpaXHEHUs] MOTYT MOAU(DUIHUPOBATBCA TIO HWHTEHCUBHOCTH, JJIUTEIBHOCTH U
CII0KHOCTH. B HEKOTOPBIX OpraHu3alusax UCIONb3yeTcs AuddepeHuanus nporpaMmm
M0 YpOBHAM (pU3MUECKON MOJATOTOBKH, YTO TO3BOJISIET MAKCUMANbHO 3(PHEKTUBHO
3aJIeiCTBOBATh BO3MOMHOCTHU KaX/10r0o paOOTHHUKA U CHU3UTh PUCK NIEPEYTOMIICHUS.

CoBpeMeHHbIE METOJUKH BKJIIOYAIOT MCIOJIb30BAHUE HU(PPOBBIX U MHTEPAKTUBHBIX
TeXHOJIOTUI. BumeomHCcTpykiuu, MOOWJIbHBIE TPUIIOKEHUS U HWHTEPAKTUBHbBIC
IaTGOpMbl TIO3BOJISIIOT COTPYAHUKAM BBITOJIHATh YOPAKHEHUS C TMPABHIBHON
TEXHUKOM, OTCIIeKUBATh TMPOTPEcC, IMOJAydaThb PEKOMEHJAlUM [0 Harpy3ke u
KOPPEKTUPOBATh MHTEHCUBHOCTh B PEXXUME peanbHOTO BpeMeHu. [IpumeHeHne 3Tux
TEXHOJIOTUN TOBBIIIAET MOTHUBAIIUIO, BOBJICUEHHOCTh MU CHUCTEMHOCThH BBIMOJHEHUS
TMMHACTHUKHU.

MeTroauku MpOU3BOJACTBEHHON TMMHACTUKHU TAKXKE YUYUTHIBAIOT HAyUYHbBIE JAHHBIE O
¢busmnonornyeckux spdexrax (U3NUECKON aKTUBHOCTU. PerymnsipHbie ynpakKHEeHUs
CIIOCOOCTBYIOT ~ YJIYUIICHUIO MHUKPOLMPKYJISIUYA, HOPMAIM3AIUU  apTEPUATBHOTO
JABJICHUS, YKPEIUICHUIO CEPACYHO-COCYJUCTON CHUCTEMbl W TIOBBIINICHUIO O0OIIEH
BBIHOCJIMBOCTH. BnmsHHME Ha TCHXOAMOIMOHAILHOE COCTOSHHE TIPOSBIIACTCS B
CHI)KCHUHU YPOBHS CTpecca, YIydIICHUH KOHIICHTPAIIMH, MTOBBIIICHHH HACTPOCHHS U
VIY4dIICHNH KOTHUTHBHOW (YHKIIMH, 9YTO B IIEJIOM OTpakaeTcs Ha TPYAOBOU
3¢ (PEKTUBHOCTU COTPYTHUKOB.

[IpuMeHeHre MHTErpUPOBAHHBIX MOAXOAOB K METONMKE TMMHACTHKHU, BKIIFOYAOIIMX
JUHAMUYECKHE M CTaTUYECKUE YNPAKHEHHUS, JbIXATEJIbHBIE TEXHUKH, 3JIEMEHTHI
penakcauMi W MATKOW PacTSKKH, II03BOJSET CO3JaTh KOMIUIEKCHYIO CHCTEMY
(GU3MYECKON aKTHUBHOCTH, MOAXOJISIIYI0 JUIsl JI000iM opranuzanuu. BximoueHue
AJIEMEHTOB MPOGUIAKTUKH MPOo(EeCCUOHATBHBIX 3a00JIEBAaHUM JIeTTaeT MPOrpaMMmy
OoJiee IIeJICHANpPABIEHHOM, a peryispHas OI€HKa COCTOSIHUSI COTPYJHUKOB U
KOPPEKTUPOBKA YIPAXKHEHHN 00€CIeunBaIOT AOJATOCPOUHBbIN 3((EeKT U ycToilunBoe
YIIY4IIEHUE 340POBBS.

Opranmaunonﬂme ACIIEKTHI BHECAPCHUS

JIs1 yCcHenHoW UHTEeTpallui MPOU3BOICTBEHHON TMMHACTUKN HEOOXOUM CHCTEMHBIM
noaxoq. BHeapeHue mporpaMMm BKIIIOYAET MOATOTOBKY HHCTPYKTOPOB, pa3pabOTKy
rpadMKOB  3aHSATUNA, KOHTPOJb 3@ PEryJSIPHOCTHIO BBIMOJHEHUS W  OLICHKY
s dexTuBHOCTH. PyKOBOACTBO MpEANpHsTHS UTPAET KIIOYEBYIO POJb B MOTHBAIUU
COTPYIHHUKOB, (OPMUPOBAHUU TIOJIOKHUTEIILHOTO OTHOIIEHUS K  (pu3nyeckoi
AKTUBHOCTHU U UHTErPAllMd TUMHACTUKHU B KOPIIOPATUBHYIO KYJIBTYPY.
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CoBpeMeHHbIE TEXHOJOTHH CYIIECTBEHHO PACIIMPSAIOT BO3MOKHOCTH OpIaHU3aLUH
rUMHAcTUKH. Vcrnonp3oBaHMe BUICOMHCTPYKLMM, HMHTEPAKTUBHBIX IIATHOPM,
MOOUJIBHBIX MPHUJIOKEHUN U CEHCOPHBIX YCTPOMCTB MO3BOJISIET OTCICKHUBATH MPOTPECC
COTPYJIHUKOB, CO3/IaBaTh MHIUBUYaTbHBIE TPOTPAMMBI U CTUMYJIHUPOBATH PErYIISIPHOE
BbIMIONHEHHE ynpaxHeHuil. Ludpossie pemieHuss cnocoOCTBYIOT (HOPMHUPOBAHUIO
NPUBBIYKK K (PU3UYECKON aKTMBHOCTH, BOBJICYEHHOCTH IMEPCOHANA W MOACPKAHHIO
BBICOKOTO YPOBHSI MOTHBAIIUH.

BakHOi1 4acThi0 OpraHW3allMOHHOTO IpOoIlecca SBIISETCS MOHHTOPHHT PE3yJIbTaTOB.
COop maHHBIX O (DU3MUYECKON AaKTHBHOCTH pPaOOTHUKOB, YPOBHE YTOMIISIEMOCTH,
MIOKA3aTeNSIX 30POBbS U MPOJAYKTUBHOCTH MO3BOJIIET KOPPEKTUPOBATH MPOTPAMMBI U
T00MBATHCSI MaKCUMaIbHON 3()(PEKTUBHOCTH.

Biusinue Ha 310pOBbe U TPYAOBYI0 NPOAYKTHBHOCTH

PerynsipHoe BBINIOTHEHUE MPOU3BOACTBEHHOW TMMHACTUKHU OKa3bIBA€T KOMILJIEKCHOE
MOJIOKUTENIBHOE BIIMSIHUE Ha (UBUYECKOE U TICUXOIMOIMOHAIBHOE COCTOSHHE
pabOTHUKOB. YIIydlllaeTCsi OCaHKa, TMOBBIMIAETCS (U3UYECKAasT BBIHOCIUBOCTD,
CHIKaeTCsl pUCK npodeccuoHaabHbIX 3a00J€BaHUM, CBS3aHHBIX C CUASYEH paboToM,
MOHOTOHHBIMU JABWKEHUSIMU WUJTU CTPECCOBBIMU (PaKTOpamu.

Ha ypoBHEe TpyaoBOH NpPOAYKTHBHOCTH THUMHACTHKA CIIOCOOCTBYET MOBBIIIECHUIO
KOHLEHTpPAllUM, CHIKEHUIO YTOMJISIEMOCTH U  yBEIMYEHUIO 3((HEeKTUBHOCTU
BBIIIOJIHEHHST pabouux 3amad. lccnemoBaHusi MOKa3bIBalOT, YTO COTPYIHUKH,
PETYISIPHO BBITOIHSIOUIUE YIIPAXKHEHUS, JEMOHCTPUPYIOT 00JIe€ BEICOKUE MTOKA3aTeNn
CKOPOCTH PEaKLHH, TOUHOCTH JAEUCTBUI U YCTOMYHUBOCTH K CTPECCY.

[lcuxosmonmonanbHbie 3(PGEKThl  BKIIOYAIOT CHIDKEHHE YPOBHS TPEBOKHOCTH,
MOBBIIICHUE HACTPOCHUS, YKpEIJIEHWE KOJJICKTUBHBIX CBsized ©u (OpMHpPOBaHUE
MO3UTHUBHOTO MICUXOJIOTUYECKOTO KJIIMMAaTa Ha MIPEANPUATANA. ITO OCOOCHHO BaXKHO JIJIst
OpraHu3aliii ¢ BBICOKOW HHTEIJIEKTYaJbHOM HArpy3Kou, Tlie KoMaHAHas pabota u
a(dPeKkTUBHAST KOMMYHUKAIUS UTPAIOT KPUTHUYECKYIO POJIb.

HepCHeKTI/IBLI PAa3BUTUA U BHCAPCHUA

Byaymue HanpaBiieHuss pa3BUTHS POU3BOJACTBEHHOW THMHACTUKU —BKJIIOYAIOT
MHTETPALMI0 C KOPHOPAaTUBHBIMU  MPOrpaMMaMH  3JI0POBbsl, HCIIOJIb30BaHUE
COBpEMEHHBIX wearable-TexHomoruil Jisi MOHUTOPUHTa (PU3NYECKOW AaKTUBHOCTU U
COCTOSIHUSI OpPTraHu3Ma, a TakKe pa3padO0TKy MHIWBUYAIbHBIX MJIAHOB TMMHACTHKU C
y4eToOM (PU3UOJIOTUYECKUX OCOOCHHOCTEH COTPYAHUKOB.

[IpumeHeHHe OATYMKOB M CHCTEM aHajiu3a OMOMETPUYECKHUX JAHHBIX I1O3BOJHUT B
peanbHOM BPEMEHM KOPPEKTHPOBAaTh HArpy3Ky, MPEIOTBpAllaTh IMEPEyTOMIICHUE U
ONITHMHU3HUPOBATh MPOTrpamMMbl JJi1 MakcuMalbHOro 3 dexra. [Inanupyercst coznanue
KOMILIEKCHBIX IU(QPOBBIX MMIAaTHOPM, OOBEAMHSIOMUX (U3HUECKYIO AKTHUBHOCTb,
MUTaHUE, TICUXOJOTUYECKYIO MOAACPKKY U 00pa3oBaTeNbHbIE MOJYJIH, YTO MO3BOJIUT
(bopMHPOBATH MOJHOLIEHHYIO KYJIbTYPY 3J0POBbS Ha MPEATPUSITHH.
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Oxupaercs, 4TO IPOU3BOACTBEHHAS TMMHACTHKA CTAHET HEOTHEMIIEMOW YaCTBIO
KOPIOPATUBHOM CTPAaTETHH TOBBIIICHUS 370pOBbs U 3(G(EKTHUBHOCTH IEpCOHAa,
OCOOCHHO B  BBICOKOTEXHOJOTHMYHBIX,  HHTEIUIEKTyaJbHO-HAIPY>KEHHbIX U
MHHOBALIMOHHBIX cepax SIKOHOMUKHU.

3ak/JIrouYeHue

[Ipou3BoacTBEHHass  TUMHAcTHKa  sBisieTcss  3(Q(EKTHUBHBIM  HMHCTPYMEHTOM
MOJJEPKAaHUS  370POBbs, TMOBBIIIECHUS PaOOTOCTIOCOOHOCTH U (POPMHUPOBAHUS
KOPIOPAaTUBHOM KYJbTYpbI 310pOBbs. CUCTEMHBIN MOAXO0J K BHEIPEHUIO, aJanTalus
YIPAKHEHUH K YCIOBUAM TPYa, UCIIOIb30BAHUE COBPEMEHHBIX TEXHOJIOTUM U METOLOB
KOHTPOJIS TO3BOJISIFOT CO3/1aBaTh ONTUMAJIbHBIE YCIOBUS JUIsl PETYIISIPHON (PU3HUYECKOM
AKTUBHOCTH HA NMPEAIPUATHUAX.

OddexTuBHAas UHTETpaAlUsl TUMHACTUKU CIIOCOOCTBYET CHIKEHHUIO 3a00JI€Ba€MOCTH,
MOBBIIIEHUIO TPYAOBOM MPOAYKTUBHOCTH M YIYUYIIEHUIO TMCUXO3MOIIMOHAIBHOTO
KJINMAaTa, CO3/1aBasi JOJTOCPOUYHbIE MTPEUMYIIIECTBA JIJI1 COTPYAHUKOB U OpraHU3aIiU B
L[EJIOM.

Jlureparypa:

1. UranoB C. A., IlerpoBa E. B. Ilpou3BojacTBeHHass TMMHAacTUKa M 370POBBE
paboTHUKOB. — M.: ®u3kynbTypa u cnopt, 2020.

2. Smith J., Brown L. Workplace Exercise: Improving Productivity and Health. —
New York: Springer, 2019.

3. Zhang W., Li H. Ergonomics and Employee Health: Methods and Practices. —
London: Routledge, 2021.

4. KysuenoB A. H. ®usnueckast aktuBHOCTHh Ha pabouem mecte. — CII6.: Tlutep,
2018.

5. Global Workplace Wellness Survey 2022. — International Labor Organization.
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BJIUSAHUE T'JIOBAJIBHOM MH®JISAIUU HA CTPATETUH
HEHTPAJIBHBIX BAHKOB B PA3SBUBAIOIIINXCA DOKOHOMUKAX:
MOJAEJIUPOBAHUE N MOHETAPHOE PEI'YJIMPOBAHUE

I'pumiuna Bukropust Jleonniosua

Benymuii Hayunbiit cotpyaauk Kadenpa 3koHOMUYECKOM MOJTUTHKU U
MaKpO3KOHOMHYECKOTO MPOTHO3UPOBaHUsl, POCCUICKHI1 5KOHOMUYECKUI
yHuBepcuteT uMenu [.B. [linexanosa

r. Mocksa, Poccuiickas @enepanus

AHHOTAIIUA

Hacrosimas crtaTesl NOCBAIIEHA KPUTUYECKOMY AHAJINW3Y BBI30BOB, KOTOpPBIE
MIPEACTABIISIET IJ100aJbHAasA HHQISIHUOHHAA BOJHA J17151 3PPEKTUBHOCTH MOHETAPHOM
NOJIMTHKM LIEHTPAJIbHBIX OAHKOB B CTpaHax ¢ pa3BuBamuMucs psinkamu (PP). B
OTJIMYME OT Pa3BUTHIX CTpaH, PP crankuBatoTcs ¢ Ooliee CI0KHOM 3aa4eil, MOCKOJIbKY
MHOIALMS Yy HUX 4YacTo OOYyCIIOBJIEHA HE TOJbKO BHYTPEHHMM CIPOCOM, HO H
3HAYUTEIBHBIM BIIMSHUEM HIOKOB NPeAJ0KeHHsl (POCT LIEH Ha 3HEPrOHOCUTENH,
Pa3phIBbl JIOTUCTUYECKUX LEMOYEK), & TAKKE BAJIOTHBIM KAHAJIOM TPAHCMHCCUH
(ocnabneHure HalMOHAJIBLHOM BaOTHI). MBI paccMaTpuBaeM aJanTallli0 CTPaTeruu
TAPreTUPOBAHUS HH(IALIMHU B YCIOBUAX ITOBBIIICHHOW BOJATHIBHOCTH ChIPbEBbIX
pbiHKOB. Oco0oe  BHUMaHUE  YJECJIEHO  pPOJIM  MAKPONPYAEHIHAJIBHOIO
PeryJIMpoBaHus KaK JJONOJHUTEIbHOTO HHCTPYMEHTA CHUKEHHS (PUHAHCOBBIX PUCKOB,
KOTOpPbIE MOTYT BO3HMKHYTH B OTBET Ha PE3KOE IOBBILIEHUE KIIOYEBOM CTAaBKH.
IIpencraBiieHHOE JIKOHOMETPHYECKOEe MOAEJMPOBAHUE IIOATBEPXKIACT, YTO I
Pa3BUBAIOIINXCS SKOHOMUK ONTHMAaJbHas peaklys HEHTPaJIbHOro 0aHKa JOKHA OBITh
0oJiee arpeccMBHOM M 320/1aroBpeMeHHOM 10 CPABHEHHIO C Pa3BUTHIMU aHAJOraMu
JUTSl IPEIOTBPAILICHHS IeAHKOPUHTA (pa30aIaHCUPOBKU ) UH(IISITMOHHBIX 0KUAaHUN U
COXpaHEHUs JOBEPUs K MOHETAPHOM BIACTH.

KiroueBbie ciioBa: rinoOanbHass MHGISAIUSA, EHTPaIbHBIM OaHK, pa3BUBAIOIINECS
HPKOHOMHUKH, MOHETapHas TOJIUTHKA, TapreTUpOBaHWE HWHQISAIMU, BaTIOTHBIA KypC,
IIIOKK TIPENJIOKEHUSI, MAaKpPOIPYICHIIMAILHOE PpEryJupoBaHue, HWHQISIIUOHHBIC
OKHJIaHUs, KITFOUeBas CTaBKa.

Beenenue

['moGanbHast WHOIAIMOHHAS JWHAMHUKA TOCJIEIHUX JIET, CIPOBOIMPOBAHHAS Kak
OecrpereIecHTHEIMU MepaMu (PUCKAIBHOTO CTHUMYJIUPOBAHHS B OTBET HA MAHIEMHUIO,
TaK U MOCJEAYIOIMMHU T€OMOJIUTUYECKUMH U CBHIPbEBBIMHU IIOKAMH, IMOCTABUJIA TOJ
COMHEHHE YCTOWYMBOCTh U A(D(PEKTUBHOCTH TPAJAMIIMOHHBIX MOJIEIEH MOHETapHOMN

noymTuku. Eciu nenTpanpabie 6anku pa3BuThix ctpad (CIIA, EBpo3oHa) B OCHOBHOM
-131-



pearupoBaiu Ha MHQIALKIO cCIpoca, TO pa3BuBarommecs skoHomuku (PP), Bkimrouas
KpynHble cTpanHbl Asum, Jlatmnckoir Amepuku u CHI', cronkmymucs ¢ OGomnee
MHOTOMepHOI yrpo3oil. Uudmsuus B PP aBnsercs mmmoprupyemoi depes KaHajbl
r100anpHBIX I[I€H Ha NPOAOBOIBCTBHE U TOIUIMBO, a TakKXke YCyryomsercs
AeBaJIbBAIMOHHBIM JaBJEeHHEM HA HAllMOHAIbHBIE BAIIOThI, YUTO HEU30EKHO BEIET K
ynopoxaHuio uMmmopra. B aToit cpeae 3¢heKTUBHOCTh CTpaTerudl TAPreTHPOBAHUSA
UHQISAUMH, TPUHATON OOJBIIMHCTBOM LEHTpabHbIX OaHkoB PP, mnonsepraercs
CEpbE3HOMY HCIBITaHUIO. BbICOKAs BOJATWIIBHOCTh MH(IIALIUN U CHUKEHHUE TOBEPUS K
CIIOCOOHOCTH PEryJsiTOpa KOHTPOJIHUPOBATh LIEHBI MOTYT NPUBECTU K JACAHKOPHHIY
UHQJISAUOHHBIX OKMIAHMH, YTO 3aKpervisieT MHQIIILMIO Ha BBICOKOM YPOBHE U
TpedyeT elie 0oJee KECTKUX, a UHOTA U TIOJIUTUYECKU HETIOMYISIPHBIX Mep.

Llenpr0 [aHHOTO WCCIIEOBAaHUS SIBISETCS KOMIUIEKCHBIM AaHAJIA3 MEXaHU3MOB
BO3JCHCTBUS TJI00ANbHOW HMHQIALMKA Ha CTPYKTYPY H3/Aep:KeK M MOHETAPHYI0
TPAHCMHUCCHIO B PAa3BUBAIOIINXCSA SKOHOMHKAX, a TAKXKE pa3pab0OTKa peKOMEHIALMIA IO
ONTUMHU3AUM AHTHUH(QISIMMOHHBIX CTPATeru IEHTPaJbHbIX OaHKOB. OcoObIi
¢okyc cnaenaH Ha HEOOXOJMMOCTHM UCIOJb30BaHUs 0OoJjiee MIMPOKOro Habopa
MHCTPYMEHTOB, BBIXO/SLIUX 3@ PAMKHU TOJBKO JHIIb KIFOYEBOU CTaBKHU.

Cnenudpurka Uupassumonnsix [lokos B PazBuBawimmxcsi JKOHOMHKAX

Pa3BuBaroniyecss 5JKOHOMUKH 00JaAat0T PSAOM CTPYKTYPHBIX OCOOEHHOCTEN, KOTOPhIE
nenaT ux 0osiee YSI3BUMBIMU K TJI00QJIBHBIM IIEHOBBIM IIOKaM MO CPaBHEHUIO C
Pa3BUTBIMU CTpaHaMHU. OTH OCOOCHHOCTHU OMPENECISAIOT OTIWYHYI0 MNPHUPOAY H
TPAHCMUCCHI0O WHOISIUOHHBIX MporeccoB. Bo-mepBhiX, cbhipbeBasi 3aBHCHMOCTH
MHoOrux PP mpuBOOUT K TOMy, YTO POCT MHUPOBBIX II€EH Ha JHEPrOHOCUTEIIH U
MPOJOBOJIbCTBUE  MPAKTUYECKHM  MTHOBEHHO  OTPAXaeTcsi Ha  BHYTPEHHUX
MOTPEOUTENBCKUX II€HAX, MOCKOJBKY JIOJSI MMIIOpPTa MPOMEXYTOYHBIX TOBApOB M
KOHEYHOM MPOAOBOJIBCTBEHHON NPOAYKLUHWM B JOTHUX CTpaHax Bble. Bo-BTOpBIX,
BAJIIOTHBIN KaHaJ TpaHcMuccun nHGsamun B PP 3HaunTensHo MomHee. OxXuaaHus
JanabHEeNIen 1eBaIbBallMi HALIMOHAIBHOM BAIIOTHI OBICTPO TPAHCIUPYIOTCS B PEILICHHUS
MMIIOPTEPOB O TOBBIIICHUU II€H, a TaKXK€ B TPEOOBaHUS PAOOTHUKOB O MOBBIIICHUU
3apaboTHOM T1aThl, GOPMUPYS HHQISIMUOHHYIO CIIUPAJIb.

B-tpetbux, punancoBasi nosuiapusamusi B psjae PP (korma 3HaumTenbHas 4acTh
cOepexeHni U 0053aTeTbCTB HOMUHUPOBAHA B MHOCTPAHHOW BAJIOTE) OTpaHUYHBACT
CBOOOMY JCHCTBHI IIEHTpaIbHOTO OaHKa. Pe3koe IMOBBINMICHHE KIIOUEBOM CTaBKH,
MPU3BaHHOE 00y3/1aTh UHQIISIIINIO, MOKET CIIPOBOIIMPOBATH KPU3UC JUKBHIHOCTH U
POCT CTOMMOCTH OOCITY>KHMBaHHUsI BHEIITHETO JI0JITa Il KOMIaHUN 1 0aHKOB, cO37aBas
TUIEMMY MEXIy II€HOBOM CTaOWIBHOCTBIO W (DUHAHCOBOW YCTOMYMBOCTHIO. B
pe3yabTare, IeHTpaibHble OaHku PP BbIHYXKIeHbl OajaHCUpPOBATH  MEXKIY
HEO0O0XOJIMMOCThIO OBICTPOT0 MOBBIIEHUSI CTABOK IS CACP>KUBAHUS UHIISAIIUOHHBIX
OXXUJAHUM U PUCKOM OCTAHOBKH JKOHOMHMYECKOI0 POCTA WIM MNPOBOIMPOBAHUS
¢unancoBoro crpecca. Takum oOpazoMm, Oopnrba ¢ rioOanbHONM HWHISIUENH B
Pa3BUBAIOIIMXCS CTpaHaX TpeOyeT MPeBEeHTUBHOM U 0oJiee pelInTeIbLHON peaKkiuu,
9TOOBI HE TIO3BOJIUTh BPEMEHHBIM IIOKaM 3aKPEMUTHCS B CPEHECPOUHOM MTEPCIIEKTUBE.
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Ananranus Crparernu TaprerupoBanus Undasinun

Crpateruss taprerupoBanus wuH@usauuu (Inflation Targeting, IT), xotopas
IpelycMaTpuBaeT MyOJUYHOE OOBSIBICHHUE IIEHTPAIbHBIM OaHKOM KOJIWYECTBEHHOMN
HeJd N0 MHQIIALMM M HUCIHOJb30BAaHUE KIIOUEBOM CTaBKM B KayeCTBE OCHOBHOIO
MHCTPYMEHTA €€ JIOCTHXKEHUs, ocTaercs 0a3oBoil nnst OGonpmmHcTBa PP. OpnHako B
YCIOBUSIX TJIOOAJbHBIX ILIOKOB A3Ta CTpaTerus TpeOyeT 3HAYUTENIbHOHM ajanTallvu.
KiroueBoil sneMeHT 3TOH ajanTalMu — 53TO YyHpaBJjeHue HHQISMHOHHBIMHA
o:xkuaanuaMu. [lockonbky mHpIsAIMOHHBIE MOKH B PP yacTto HOCAT HEMOHETapHBI
Xapakrtep (Harmpumep, pocT LEH Ha MIIEHUIY WIX HEPTb), HEHTPaJIbHbIA OaHK JOJIKEH
HE TOJIBKO Y>KECTOYaTh IMOJMTHUKY, HO M AaKTMBHO KOMMYHHMIMPOBAThb C PBIHKOM,
OOBSCHSS, YTO TEKYIIMH BCIJIECK MHQIIALMU SIBISETCS BPEMEHHBIM, HO TPU 3TOM
JE€MOHCTPUPYSI PEIIMMOCTh NPEAOTBPATUTh €0 BTOPUYHBIE IPPEKTHI.

OntumaneHas peakius L[[b B PP nomkHa ObITh aCHMMETPUYHON. DMIUpUYECKUE
JAHHBIE W PE3yJbTaThl AMHAMHYECKHX CTOXaCTHYECKHX MojJeJiell o0mero
paBHoBecusi (DSGE), anantupoBanHbiXx miisi PP, mokaspiBaioT, 4TO 3amo3gajiasi
peaknusi Ha pocT HUHQIAIMH OOXOAUTCS TOPa3a0 JOPOXKE, HYEM HECKOJbKO
U30bITOYHASI, HO cBoeBpeMeHHasi peakius. [loBbIlIIEeHHME CTaBKU JOJDKHO OBITh
JIOCTaTOYHO 3HAYMTENbHBIM, YTOOBI HEIBYCMBICIICHHO CUTHAJIU3UPOBATH PBHIHKY O
npuBepkeHHOCTH L[b K JoCTHXKEHMTIO 1IeneBoro nokasareis. Kpome Toro, neHTpaibHbIe
Oanku PP, B omiMuuMe OT uX Pa3BUTHIX KOJUIET, AOKHBI MPOSBIATH OOJIBIIYIO
TOTOBHOCTH K BAJIIOTHBIM HHTEPBEHLUSIM, OCOOCHHO B MOMEHTBI PE3KOT0 OCIa0JICHUS
HallMOHAJIbHOW BaJltOThI, YTOOBI CIVIAJAUTh TMUKH BOJIATWJIBHOCTH W TMPEIOTBPATUTH
HEKOHTPOJUPYEMOE paCKpyUHMBaHUE BAIOTHOTO KaHajla MHQIIAIMYU, HE IOMyCKas MpU
ATOM Tiepexojia K (UKCUPOBAHHOMY BAJIIOTHOMY KypCy, YTO HapylIUio Obl cam
MPUHITUT TAPTETUPOBAHUS UHQIISAIUH.

Poab MaxkponpyaenuuanabHoro Peryjguposanust 1 ®unancosass CtadMJIbHOCTD

[ToBbllIeHNE KJIFOYEBOM CTABKU B HEJISIX O0pbObI ¢ UHQIAIMEH HEU30EHKHO HECET PUCKHU
1Sl GUHAHCOBOW CTA0OMIBHOCTH. DTO OCOOEHHO aKkTyanbHO 175 PP, re kpeauTHbie
PBIHKM MOTYT OBbITh MeHee rITyOOKHMH, a OalaHChl KOMIIAHUN U TOMOXO034iCTB OoJee
YyBCTBUTEJIbHBI K ©3MEHEHHSIM ITPOLIEHTHBIX CTABOK. JlJIsl CMATYEHUS 3TUX HETaTUBHBIX
moO60YHBIX A()(PEKTOB M MPEAOTBpAIEHUS MOTEHIIMAILHOTO (UHAHCOBOTO KpH3HUCa
LIEHTPaJIbHbIE OaHKH AKTHBHO UHTETPUPYIOT B CBOIO IIPAKTUKY
MAaKpONpY/AeHIHAJbHOE PeryJIupoBaHue.

MakponpyaeHuraabHble HHCTPYMEHTHI, TAKME KaK OIPAHUYEHHUS] HA COOTHOLIEHUE
kpeauTa u croumoctu 3ajora (LTV), orpanuyenusi Ha COOTHOLIEHHE J0JITa U
noxona (DTI) win BBeICHHE KOHTPUMKIMYECKUX HAN0ABOK K KANUTAJNY 0AHKOB,
MO3BOJISIIOT TOYEYHO BO3/ICUCTBOBATH HAa HauOoJee ysI3BUMbIE CETMEHThI (PMHAHCOBOTO
PBIHKA, HE pUOerasi K Ype3MEPHOMY YIKECTOUCHHIO OCHOBHOW MOHETapHOW MOJIUTHKH.
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Hamnpumep, BBenenue orpannyeHuii LTV Ha unoTe4HOM phIHKE MOXKET CHU3HUTH PUCK
oOpa3zoBaHusi My3bipeill HAa PbIHKE HEIBHKHUMOCTH U TIOBBICHUTH YCTOWYHMBOCTH
JIOMOXO3SCTB K POCTY CTaBOK, TEM CaMbIM OOECIIEUHMBAs «PAa3BI3KY» MEXIY IIEHOBOU
CTaOMJIBHOCTHIO M (PMHAHCOBOM CTAaOMIBHOCTBIO. TakoW WHTErPUPOBAHHBIN TOIXO/,
re KIIoYeBas CTaBKa OTBEYAeT 3a oOlee yrpaBieHHe UHQISIIHEH U CIpOocoM, a
MAaKpOIPYACHIHATbHBIE HHCTPYMEHTBI — 33 TOYEYHOE CHUKEHUE CUCTEMHBIX PUCKOB
B (pMHAHCOBOM CEKTOpE, CTAHOBHUTCS CTaHAAPTOM ISl 3(PPEKTHBHOTO YIPABICHUS
HYKOHOMHUKOH B YCIIOBUSX TJIOOQIBHON HEOTPEICTICHHOCTH.

3ak/IoueHue

UccnenoBanune moka3ajgo, 4YTo rJjodajdbHasi HHQJSIMUS TPEIBIBISET 0COOBIC
TpeOOBaHUSI K CTPATErHsiIM IEHTPAJbHBIX OAHKOB pPa3BUBAIOIIMXCA SKOHOMUK,
KOTOpPBIE BBIHYKJIEHbI MNPOTUBOCTOSTH MHOTOKAaHAJIIBHOMY IIOKY, BKIIKOYAKOUIEMY
CBIPbEBBIC 1IEHBI, OCIA0JICHHE BAIIOTHl U PUCK JICAHKOPUHTA OKUJAHUU. Y crenrHas
6oproOa ¢ undsueit B PP tpeOyeT nepexoia k 60J1ee NpeBeHTUBHOI U MPO3PAYHOM
MOHETAPHOM IOJUTHKE, COIPOBOXKIAEMOM PEIIMTEIIBHOM KOMMYHHUKALMENd IS
coxpaHneHus: noBepus. KiroueBble BBIBOJIBI M PEKOMEHIALMHU JJIsI MOHETapHOU
npaktuku PP BimtouaroT: IloBbllieHHAst CKOPOCTH peakuuu: Llentpansubie 6anku PP
JIOJIKHBI JICMCTBOBATH OBICTPEE, YEM UX PA3BUTHIE KOJIJIETH, YTOOBI "yIIPEAUTH KPHUBYIO"
MHQIALAOHHBIX OXUIAAHUH W H30€XaTh HEOOXOIMMOCTH Oosiee OOJE3HEHHOIO
yxkectoueHuss B OyaymemM. I['mOkocThb B HCHOJb30BAHMM HMHCTPYMEHTOB:
HeobOxonumo coderaTh TpaJUMIIMOHHOE YIPABJICHUE KIIOUEBOM CTaBKOM C
HeJeHANPABJIEHHBIMUA  BAJKTHBIMUA  HMHTEPBEHIUAMHU i1 CIUIQXKUBaHUS
BOJIATWJIBHOCTA  BAJIIOTHOTO Kypca, a TakXke C AaKTHUBHBIM IPHUMEHECHUEM
MAaKpONPYAEeHIIHAJIbHBIX MHCTPYMEHTOB ISl 3alllUThl (DMHAHCOBOTO CEKTOpa OT
PHUCKOB, CBSI3aHHBIX C POCTOM CTaBOK. YCWJIeHHEe KOMMYHuMKauuu: JloBepue K
MoHeTapHOU monutuke B PP saBmsercs Oonee xpynkum, mostomy [Ib momxHbBI
MaKCUMaJbHO TMPO3payHO OOBACHATH mpupony HUHGIAIMU (paznudas IIOKH
MPEIOKEHHS U IIOKH CIPOCa) M CBOIO PEIIMMOCTh BEPHYTHh UHQIISAIUIO K IIEJIEBOMY
YPOBHIO B 0003pUMBIH CPOK.
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AHATOMMUYECKHUE 1 ®U3NOJIOT'NMYECKHUE OCHOBBI CTPOEHUASA
YEJIOBEYECKOTI'O TEJIA

SsmyxammenoBa /:kepen

[IpenonaBarensb, TypkMEHCKHI TOCYaPCTBEHHBIM HHCTUTYT (PU3UYECKON KYJIbTYPhI U
criopra

r. Amxaban TypkMeHUCTaH

AHHaeBa Ara0er

[Ipenonasareinb, TypKMEHCKHI TOCYJapCTBEHHBIN HHCTUTYT (PU3UUECKOUN KYJIbTYpPhI U
criopra

r. Amxaban TypkMeHucCTaH

AHHOTAIIUA

Crarbsi  MOCBSIIEHAa  BCECTOPOHHEMY  aHAIM3Y  AHATOMUYECKOTO  CTPOEHUS
YeJI0BEYECKOro Teja, €ro (PU3MOJIOTUYECKUX (YHKIMI M B3aUMOCBS3EH MEXIY
cucreMamu opraHusma. PaccmaTpuBarOTCA CKEJIETHAs, MBIIICYHAsA, CEpACYHO-
cocyaucras, JbIXaTelbHas, HEpBHas W  IUIIEBApUTENIbHAS  CUCTEMBI, HX
(GyHKIIMOHATIbHBIE OCOOCHHOCTH U MHTETpalus Ajsl 00ecreueHus KU3HEAEATEIbHOCTH.
Oco0oe BHUMaHUE yNIENsAETCsd COBPEMEHHBIM METOAAM M3yUY€HHUsI aHATOMUU, BKIIOUas
BU3YaJIN3aLMIO, KOMIIBIOTEPHOE MOJEIUPOBAHUE 151 3D-aHaToMHuYECKHUE
peKOHCTpYKIMHU. PaboTa moguepKruBaeT 3HaYMMOCTh ITyOOKOTO MOHUMAaHUS CTPOEHUS
TeJa YeJoBeKa JUIsl METUIIMHBI, (PU3MNO0JIOTHH, CIIOPTA U OMOMEAUIIMHCKUX TEXHOJIOTHH.

KuioueBble cioBa: anatomusi, GU3HOJIOTHS, CKEJIETHAS CUCTEMA, MBIIIIEYHAsI CUCTEMA,
HEpBHAs CHUCTEMa, CEpPJEYHO-COCYJIMCTas CHCTeMa, OpraHbl, (YHKIIMOHAIbHAS
WHTETpalys, KOMIbIOTEPHOE MOJIeIupoBaHue, 3D-peKOHCTPYKITUS

BBenenue

YenoBeueckoe TeENO MPEACTABISET COOOM CIOXKHBIA OMOJOTUYECKH OpraHu3M,
COCTOSIIUN U3 MHOXECTBA B3aUMOCBSI3aHHBIX CTPYKTYP M CHCTEM. 3HAHWE aHATOMHUHU
SIBJISICTCS] OCHOBOM MEIUITUHCKUX, (PU3NOIOTHIECKUX U OMOJIOTHYECKUX UCCIICTOBAHMM.
CrtpoeHue opraHu3Ma OTpakaeT aJalTHUBHBIE MEXaHWU3Mbl K OKPYXAIOIIEeH Cpene,
o0OecreuynBaeT COXpaHEHHWE TOMEOCTa3a W BBIMOJHEHUE Pa3HOOOPA3HBIX (YHKIIHA,
BKJTFOYAs IBM)KCHHE, BOCTIPUSATHE, OOMEH BEIECTB U PEMPOIYKIIUIO.

COBpCMCHHBIG nmoaxoabl K M3YUCHHIO aHATOMHHU YCJIOBCKA COYCTAIOT TPaJUIMOHHLIC
MCTOAbI — MJUCCCKINIO, MUKPOCKOIINIO, MAKPOCKOIIMYCCKOC UCCIICAOBAHUC OPIraHOB — C
HOBBIMH  TCXHOJIOTUSIMHW  BU3yAJIM3dallUM, TAKHMH KaK MArHuTHO-PC30HAHCHAA
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toMorpadus (MPT), komnbeiorepras Tomorpadust (KT) u 3D-monenupoBanue. ITu
WHCTPYMEHTHI TIO3BOJISIFOT 00JIee TOYHO M3y4aTh CTPOSCHUE OPTAHOB, aHAIM3UPOBATH UX
(GyHKIIMOHATFHBIC B3aMMOCBS3H U ITPOTHO3UPOBATH MATOJIOTMYECKHE N3MEHEHUS.

CkeJjieTHag cucTeMa

Ckener yenoBeKa MpeCTaBIIsIeT COOOM CIOKHYIO CUCTEMY KOCTEH M COCTMHUTEIbHBIX
CTPYKTYp, KOTOpasi o0ecrieuuBaeT onopy u popmy Tena, 3aiuTy BHYTPEHHUX OPTaHOB,
MO/IJICPYKKY MBITIICYHOH JIEATEILHOCTH ¥ YIaCcTHE B 0OMEHE MUHEPAIbHBIX BemecTB. OH
coctouT u3 206 KoCTeH, Moapa3eNsaeMblX Ha OCEBOM CKEJIET, BKIIOUYAIONIUN 4Yeper,
MMO3BOHOYHHK U TPYIHYIO KJICTKY, U IepUPEPUICCKUN CKENET, BKIIOUAIOIINA BEPXHUE
Y HIDKHHE KOHEYHOCTH.

Uepen cocTouT u3 22 KOCTEM, BKJIIOYAsT MO3TOBOM U JIMIIEBOW OTJIEJIbI, COCUHEHHBIE
IIBAMH U CyCTaBaMH. DTH KOCTH HE TOJIBKO 3alMIIAI0T MO3T, HO U (JOPMUPYIOT OpPTraHbI
YyBCTB, CO3/alOT OCHOBY JUIS JIUIIEBOTO CKejleTa M O0ECIeUYMBAIOT MEXaHUYECKYIO
3aIUTY JIJI1 OPTaHOB JIBIXaHUS ¥ TUTaHUs. MO3roBOH OTAE] COCTOUT U3 KOCTEH JIOOHOH,
TEMEHHOW, 3aTbUIOYHOM, BUCOYHOM W KIMHOBUIHOM, KaxJas U3 KOTOPBIX HMEET
aHAaTOMUYECKHUE OCOOCHHOCTH, BIMSIONIME HA TPOYHOCTH U  paclpeliesieHHUe
MEXaHUYECKUX HArpy30K.

[To3BoHOUHMK cocTouT U3 33-34 TO3BOHKOB, pACIPEIEICHHBIX IO MIEHHOMY,
IrPYJHOMY, MOSICHUYHOMY, KPECTHOBOMY M KOMYHMKOBOMY oOTAenaM. OH BBINOJIHSET
OTMOPHYIO (PYHKIMIO W 3alIUIIAeT CIHUHHONM MO3T. DU3MOJIOTHYECKUE H3rHObI
MMO3BOHOYHHKA, (POPMUPYIONTUE IMIEHHBIA U MOSCHUYHBIN JIOP/I03, & TAKXKe TPYAHOU U
KpECTLOBbI Ku(]O3, WUrparoT pojb aMOpTU3aTOPOB, oOOecredynBas paBHOMEPHOE
pacrpesiesieHne Harpy3Ky Npy IBUKEHUU U CTATUYECKOM TOJI0KEHHH.

['pyanas kneTka, coCToOsIAs U3 TPYAUHBI U peOep, BBHIMOMHIET 3alIUTHYIO (DYHKIIHIO
JUIS CepAua, JETKHMX M KPYIHBIX COCYJIOB, 4 TaKKE€ Y4YacCTBYET B JIBIXaTEJIbHBIX
nporeccax, odecrneurnBas MEXaHMUECKYy0 MOJIEPKKY PpH BlloXe U Bbioxe. CycTaBbl U
CBSI3KM WIPAlOT KIIOUEBYIO pOJib B O0ECIEYEHHM MOJBUKHOCTH U CTaOMJIBHOCTH
ckenera. CycTaBbl JENATCS Ha IOJBUKHBIE, MAJONOABUKHBIE M HENOJBI)KHBIC, a
CBA3KH OIPAaHUYUBAIOT U30BITOUHBIE JBUKEHUS, IPEIOTBpAIIasi TPABMBI.

KocTtu koHeuHOCTEH, BKIIIOUAs MJIEUEBOM MOSIC, BEPXHUE KOHEYHOCTH, Ta30BbIN MOSIC U
HIDKHHE KOHEUYHOCTH, OOECIMEeUYMBAIOT JIOKOMOIIMIO, MAaHUMNYJSIUI0 OOBEKTaMU H
BBINIOJTHEHWE TOYHBIX JBUTATENbHBIX JeUCTBUM. (Ocob0oe BHUMAHHE YIESETCS
CTPOCHUIO CYCTABOB ILJIeYad, JIOKTS, KOJEHA W TOJIEHOCTOIA, KOTOPHIE COYETAIOT
MIPOYHOCTh, TMOKOCTh M BO3MOXKHOCTh aMOPTU3AIIUU YAAPHBIX HArpy30K.

CoBpeMEHHBIE METOJbl  HCCJIEAOBAHMS  CKEJIETa BKIIOYAOT KOMIBIOTEPHYIO
ToMorpauio, MarHUTHO-PE30HAHCHYIO BHU3yanu3auuio U 3D-mMojaenupoBaHHUE, UTO
MO3BOJISIET M3Yy4aTh aHATOMUYECKYH) BapUaTUBHOCTb, POTHO3HPOBATH IMOCIEACTBUS
TPaBM M TIATOJIOTHMH, a TaKXe IPOEKTUPOBATh OPTONEAUYECKHE U IPOTE3HBIE
YCTPOMUCTBA.
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MbpbieyHasi cucreMa

MpliieyHast cucteMa SIBJISETCS aKTHBHOM YacThIO ONOPHO-ABUIATENILHOIO anmnapara u
o0ecreunBaeT JBUKEHUE TENA, MOJIEPKUBAET OCAHKY U y4aCTBYET B META0OJIMYECKHUX
U TEPMOPETYJATOPHBIX mporeccax. OHa JENUTCS Ha TPU THUIA MBI CKEJIETHBIE,
riagkue U cepaeuyHble. CKeNEeTHbIE MBIl CBS3aHbl C KOCTSIMH M YIIPABJISIOTCS
IPOU3BOJIBHO; TJIa/IKME MBIIILBI HAXOATCS B CTEHKAaX BHYTPEHHUX OPTaHOB U COCY/IOB;
ceplevHas Mblliia odecrneunBaeT paboTy cepaua.

CkeneTHbIe MBIIIB COCTOAT U3 MBIIICYHBIX BOJOKOH, OOBEIWHEHHBIX B IYYKH C
MTOMOILBIO COEUHUTENBHOU TKaHH. CHJla ¥ BBIHOCIUBOCTD MBIl 3aBUCAT OT JIJIMHBI,
TOJIIIMHBI U KOJINYECTBA AKTUBHBIX BOJOKOH, a TaKX€ OT CIIOCOOHOCTH HEPBHOM
CUCTEMbl KOOPAMHUPOBATh WX COKpAIICHHE. DJIEKTpOMHOTpadusi U COBPEMEHHbBIE
METO/Ibl BU3yaJM3allUU TMO3BOJISIIOT OLIEHUBATh (DYHKIIMOHAIBFHOE COCTOSHUE MBIIIIL,
BBISIBJISITh HapYUICHUs] KOOPJIMHAIMU U pa3pabaThiBaTh MHAMBHUIYaAJIbHbBIE IPOTPAMMBI
TPEHUPOBOK U peaOMIINTALIUH.

['magkue MBIIBI BBIMNOJHSAIOT HEMPOU3BOJbHBIE (YHKLUWH, PETYIUPYs IBHKEHUE
COZIEP)KUMOI0 OPTraHOB, TOHYC COCYIOB M KpOBsHOE namieHue. CepacdHas MbIIILA
0o0JalaeT YHUKAJIbHBIMH CBOWCTBAMHU aBTOMAaTH3Ma, MO3BOJISIA CEPALLY COKpalIaThCs
PUTMHYHO U 00€CIIeYnBaTh MOCTOSHHBIN KPOBOTOK.

CoBpeMeHHbIE HCCIIEI0BAaHUS BKIIIOYAIOT U3yUyeHUE OMOMEXaHUKU MBIIIL, (PU3HUOTIOTHH
COKpAIEHUs, META0OJIMYECKUX MPOLIECCOB W BIUSHUSA (DU3MUECKUX HArpy3oK Ha
MBIIIEYHYI0 TKaHb. KOMIIBIOTEPHOE MOJEIMPOBAHHUE II03BOJIIET MPOTHO3UPOBATH
V3MEHEHUS MBIIIIL [TPY TPaBMaXxX U BO3PACTHBIX U3MEHEHUSX, a TAKKE ONITUMU3UPOBATH
porpamMmbl PU3NYECKON NOJATOTOBKU U pEaOUIUTALINH.

CepaeyHo-cocyaucTasi CHCTEMA

CeplieyHO-COCYIUCTasi CUCTEMA UTPAET KIIFOYEBYIO POJIb B MOAACPKAHUN TOMEOCTa3a,
oOecrieunBasi TPAHCIIOPTHUPOBKY KHUCJIOPOJA, MHUTATEIbHBIX BEIIECTB, TOPMOHOB U
MMMYHHBIX KJIETOK K TKaHSM, a TakXe yJajleHHe MpoayKToB Merabonuszma. Cepire
COCTOMUT W3 YEThIpEX Kamep: NIBYX MNpPEAcepIuid U JBYX >KEIYJOUYKOB, CHAOKEHHBIX
CUCTEMOM KJIamaHoB, MPEJOTBPAIIAIONINX OOPATHBIA TOK KPOBH.

KpoBeHocHBIE cOCyIbl JelsATCSd Ha apTepuH, BEHBl W KaNWUIAPhl. ApTepuu
00ecTIeUMBaOT TEPEHOC KPOBH OT cepilla K OpraHaMm, BEHBI BO3BpPAIAlOT KPOBb
oOpaTHO, a KamwuIsipel oOecrmeunBarOT OOMEH BEIIECTB HAa YPOBHE TKaHEH.
OyHKIIMOHABHAST MHTETPAIlMS CHUCTEMBl TPOSIBISIETCS B PETYISIIIUU  KPOBSHOTO
JABJICHMSI, CEPJICUHOIO PUTMA M PACTIPEICIICHHUS] KPOBU B 3aBUCUMOCTH OT (DU3UUSCKOM
aKTHUBHOCTH, TEMIIEPATYPhI U METa0OJIMYECKHUX MTOTPEOHOCTEH OpraHu3Ma.

Metoasl BuU3yalu3allii, Takue Kak yIbTPa3BYKOBOE HCCIEIO0BaHME, aHTHOrpadus u
MPT cepatia, mo3BOJISIOT I€TAIBHO U3y4aTh KPOBOOOpAIIIEHUE, BBISBIISITH MATOJIOTHUHU U
MIPOTHO3UPOBATH PUCKHU CEPJICUHO-COCYAUCTHIX 3a00JICBAHUIA.
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COBpCMCHHBIﬁ moaxoAabl BKIOYAKOT MOJCIWMPOBAHUEC ICMOAWMHAMUKU H pa3pa60TKy
HMHHOBAIIMOHHBIX MCIHUIIMHCKHUX YCTpOﬁCTB, TAKNX KaK CTCHTbI M HCKYCCTBCHHBLIC
KJIaIlaHBI.

I[leﬁTe.]Il)HaH CHUCTEMA

JlpIxaTenpHasi CUCTEMA 4YeJOBEKa SIBISIETCA JKU3HEHHO Ba)XXHOM U KOMIUIEKCHOM
CUCTeMOM, OOecleunBaronieii HEMpPepbIBHBIM Ta3000MeH MEXIy OpraHu3sMoOM U
BHEIIHEH cpeaoid. OHa TMOCTaBIsSe€T KHUCIOPOA K TKaHSAM A MOJACpKaHUA
METa00IMUYECKUX IIPOLECCOB W yNANsAeT YIVIEKHCIBIM ra3, IPOAYKT KIETOYHOIO
abixanus. OCHOBHBIE OpraHbl CHCTEMBI BKJIIOYAIOT JIETKHE, Tpaxew, OpOHXH,
OpOHXMOJIbI, aIbBEOJbl, a TAK)KE BEPXHHUE JIbIXaTENbHbIE IMyTH — HOC, HOCOTJIOTKY,
POTOTJIOTKY U TOPTaHb.

Jlerkue mnpeacTaBisAlOT cOOON MapHbIE I'yOuaThle OpraHbl, pa3/eiCHHbIC Ha JOJIU:
IIPaBOE JIETKOE COCTOUT U3 TPEX JOJIEH, JIEBOE — M3 JIBYX, YUUTHIBAas MECTO CEpALA.
CTpyKTypHOM €IMHHILIEW JIETKOrO SBJIAETCS ajbBeola — MeJIKas BO3AYIIHAs
My3bIPbKOBasi CTPYKTYypa, OKPYKEHHAs CEThI0 KanwuisipoB. MIMEeHHO B ajbBeosax
ocyuiecTBisieTcss aud@Py3uss razoB: KHUCIOPOJ MPOXOAUT M3 BO3JIyXa B KpOBb, a
VIJEKHUCIIBIA Ta3 — M3 KPOBU B albBEOJBI IS MOCIEAYIOIIEro Bbloxa. Jlerkue
COCIMHSIOTCS C Tpaxeed dyepe3 IVIaBHbIE OpPOHXM, KOTOpbIE pPAa3BETBIIAIOTCS Ha
CEerMEHTapHbIE U Jlajiee Ha MeJIKUe OPOHXMOIIbI, 00€CTIeunBasl paclpeeieHHe BO3ayxXa
10 BCEMY OpraHy.

Bepxuue apixaTeiabHbIE IMYTH BBIIONHIIOT (QYHKIMU (UIBTpAIMU, COTPEBaHUS U
YBIQKHEHHUS Bo3Ayxa. HocoBas MOJOCTh M HOCOIJIOTKA CHAO0MXEHBI CIM3UCTOU
000JI0YKON U PECHUYKAMU AITUTENHSI, KOTOPBIE 33J€P>KUBAIOT MbLTb, MUKPOOPTAHU3MbI
U JApyrue 3arps3HeHus. |'opTaHb COAEPIKUT TOJOCOBBIE CBA3KH, YTO 00ECIIEUMBAET HE
TOJIBKO ITPOXOXKACHUE BO3/yXa, HO U (PYHKIIHIO PEYH.

JIpIxaTenbHBINA MPOIIECC TECHO CBSI3aH C PabOTOM CEepIECYHO-COCYIMCTON CUCTEMBI U
MeTaboau3MoM. BiasixaHue Bo3ayXa OCYIIECTBISACTCS PACIIMPEHUEM TPYIHON KIETKH
n auadparMbl, 4YTO CO3/Ia€T OTPHIATEIBLHOE JIaBJICHHUE, ITO3BOJISIONIEE BO3AYXY
3am0JIHATH JIeTKHE. BbIIOX, Kak IpaBUiIo, MMAaCCUBHBIN, 00ECIIEUNBACTCS COKpaIEHUEM
JILIXaTEJIbHBIX MBIIII B YIPYroi aedopMainmeit Jerounoi Tkanu. Perymsaius gpIxanus
MPOUCXOAUT Y€pPEe3 JIBIXATEIbHBIN IEHTP, PACIIOJOKEHHBIA B IPOJOJITOBATOM MO3IE,
KOTOPBIA BOCIIPUHHUMAET KOHIEHTPALMIO YIJIEKUCIIOTO ra3a M KHUCJIOpPOJa B KPOBU U
aJanTUPYET YaCTOTYy U TIyOUHY JIbIXaHHUS.

OyHKITMOHAIbHAS TMATHOCTHUKA JIBIXATEIbHON CUCTEMBI BKITFOYAET KOMIUIEKC METOIOB:
CITUPOMETPHIO JIJIS OLICHKU 00beMa U CKOPOCTH BO3IYIITHOTO TTOTOKA, Ta30aHAIN3 KPOBU
JUTSI ©U3BMEPEHUSI KOHIIEHTPAIIUU KUCJIOPO/Ia U YTIIEKUCIIOTO Ta3a, MyJIbCOKCUMETPHIO IS
MOHUTOPWHTA HACBIIIEHUS KPOBH KHUCJIOPOJIOM, a TaKXke KAmHOMETPUIO W
(YyHKIIMOHATBLHBIE TECTHI JBIXATEIBHBIX MBI, JTH METOJbI MO3BOJSIOT BBISBISATH
paHHUE TPHU3HAKK 3a00JIEBaHMM, TaKHME KaK XPOHUYECKas OOCTPYKTHMBHas OOJIE3Hb
JIETKUX, aCTMa, ITHEBMOHMUS, JIbIXaTeJIbHAsI HEIOCTATOYHOCTh U HAPYIIIEHUS ra3000MeHa

IIpru CCPACHHO-COCYINUCTHIX MMATOJIOTHAX.
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CoBpeMeHHbIE HCCIEIOBAHUS TAaKKE H3y4YalOT BIMSHUE BHEIIHUX (HAaKTOPOB Ha
AbIXaTenbHylo cucteMy. dusnueckne Harpy3Kd MOBBIIAIOT BEHTHIALUIO JIETKUX U
YBEJIMYUBAIOT MOTpEOJIeHHEe KUCIOpoaa, yiydmias (QyHKIHOHATbHBIE BO3MOXHOCTHU
opranusma. 3arpsi3HeHHe BO3yXa, TaOauHbIN IbIM, XUMHUYECKHE BEIIECTBA U MUKPOObI
HEraTHBHO BO3JEHCTBYIOT Ha CIM3HUCTYI0 OOOJOYKY JABIXaTE€IbHBIX MyTEH, BHI3bIBAs
BOCHIAJIUTEIbHBIE TPOIECCHl M CHUXas 3(PPEKTUBHOCTh ra3zoo0MeHa. XPOHUUYECKUE
3a00JieBaHUs, TaKHe KaKk OpOHXHUT, MHEBMOCKJIEPO3 W 5SMduzema, MPUBOIAT K
CTPYKTYpPHBIM U3MEHEHUSIM JIETOYHON TKAHU M OTPAHUYCHHUIO BIXaTEIbHON (PYHKIIUH.

Oco0oe BHUMaHuE YAENAETCS BO3PACTHBIM M WHIUBUAYAIbHBIM OCOOEHHOCTSIM
IBIXaTeIbHOM CHCTEMBI. Y HOBOPOXIEHHBIX M JETEH JbIXaTelbHas CHUCTeMa elle
Pa3BUBAETCA, YTO OTPAXKAETCS HA YACTOTE ABIXATEIbHBIX JBMKCHUM U 00BEME JIETKUX.
Y NOXUNBIX JIOAEH HaOMI0AAaeTCsd CHU)KCHHE OJJIAaCTUYHOCTH JIETOYHOW TKAaHH,
yYMEHbIIIEHNE 00beMa JbIXaHus U CHIKeHHE 3 (EeKTUBHOCTH ra3000MeHa, 4yTo TpedyeT
ajantauuy GU3NYECKUX Harpy30K U NpOPHIaKTUYECKUX MEp.

Pa3BuTre TEXHOJIOTHI TO3BOJISIET TPOBOUTD JI€TAJIBHBIE UCCIIENOBAHNS AbIXATEIbHON
CUCTEMBI C HCIOJB30BAHUEM KOMIIBIOTEPHOIO MOJAEIHUPOBAHUSA, 3D-pEKOHCTPYKIIHA,
BHU3YyaJIM3allMU MIOTOKOB BO3/yXa U MUKPOLMPKYJSALNUNA. DTH METObI IPUMEHSIOTCS B
MEIUIMHE, CHOPTUBHOW (PU3MOJIOTUM M peadbunuTanuu, oOecreuuBas MOHUMaHHUE
MEXaHU3MOB [IbIXaHHUsI, NMPOTHO3MPOBAHUE MATOJIOTHI U pa3pabOTKy 3(PQPEeKTHUBHBIX
METOJIOB JICYEHMSI U TPOYUIAKTUKH.

Takum o0pa3zom, JbIxaTelbHash CHUCTEMa MPEACTaBIseT CcO0OM CIOXKHYIO H
B3aMMOCBS3aHHYIO CHCTEMY, TIJl€ aHaTOMHMYECKas CTPYKTypa, (U3NOJIOTUYECKUE
IpoLEecChl W BHEHIHME  (aKTOphl TECHO  B3aUMOJEHCTBYIOT, oOOecreunBas
KU3HEACSITEIbHOCTh YeJIOBEKa M TOJACPKHUBasi €ro aJanTalliOHHbIE CIIOCOOHOCTH B
M3MEHSAIOLIMXCS YCIOBUAX OKPYKAKOIIEH CPEBI.

ITumeBapuTebHAsE CHCTEMA

[TumeBapuTenbHasi CUCTEMa OTBEYAET 3a MepepadOTKy MHUIIH, YCBOCHUE MUTATEIbHBIX
BEILIECTB U BBIBEICHHE HEIIEPEBAPEHHBIX OCTATKOB. OpraHbl CUCTEMBI BKIIIOYAIOT POT,
IIUALLEBO, KEIYAOK, TOHKUHN U TOJICTBIM KUIIEYHUK, [ICYEHB, IT0JDKEITYIOYHYIO JKelle3y
Y KEITYHBIA ITYy3BIPb.

IIponeccel  mepeBapuBaHUs  BKJIIOYAKOT MEXAHWYECKOE HM3MEJIBUCHUE  IUIIH,
XUMHUYECKYI0 00paboTKy (pepMEeHTaMu U BCAChIBAHHME MUTATEIbHBIX BemlecTB. [leueHpb
y4acTBYeT B OOMEHE >KMPOB, YIJIEBOJIOB M OEIKOB, MOHKEITyA0UHAs JKeie3a BbIACIISIET
(epMEeHTBI U TOPMOHBI, PETYIUPYIOLIME META00IINU3M.

CoBpeMeHHbIE METOIbl HCCIICIOBAHUS, BKITFOYAs SHIOCKOMHIO, ONOXUMUYECKHIN aHATH3
U (QYHKIMOHAJIBHBIE TECThI, MO3BOJISIOT OIEHUBATh COCTOSHUE IMHUILEBAPUTEIHHOM
CUCTEMBI, BBISBIIATH MMATOJIOTUHU U pa3padaThiBaTh 3(HEKTUBHBIE METOII JICUCHUSI.
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HepBHas cucrema

HepBhas cucrema obecrieunBaeT KOOPAUHAILIMIO Pa0OTHI OPTaHOB U CUCTEM OpraHU3Ma,
CEHCOPHOE BOCIIPUSITHE, PETYJIALNIO BHYTPEHHUX MPOIIECCOB M KOTHUTHUBHBIE (DYHKIINU.
[leHTpanpHas HEpBHAsA CUCTEMA BKJIFOYAET MO3T U COHMHHON MO3T, a nepudepudeckas —
HEPBbI U TAHTJINH.

Mo3r cOCTOUT U3 CTPYKTYp, OTBEUAIOIIUX 32 CO3HAHHE, TAMSTh, SMOIIMH, TBHKCHUS U
WHTETpalni0 ceHcopHOW wuH(opmarmu. ChuHHOW MO3r o0ecleunBaeT mepeaady
CUTHAJIOB MEXIy mnepudepueir u Mo3rom, ympasiseT pediexcamu. CoBpeMEHHBIC
metonbl, Takue kKak MPT, ¢ynkunonansnas MPT u snextposnnedanorpadus,
MO3BOJIAIOT JETAlbHO U3y4aTh padOTy HEPBHOM CHUCTEMBI M MPOTHO3UPOBATH
TIOCTICICTBHSI TPABM | 32a00JICBaHHIA.

CeHcopHbIe CHCTEMBI

Opranbl 4yBCTB — 3pEHHUE, CIyX, OOOHSHHE, BKYC M OCA3aHUE — O0ECHEeYMBaIOT
BOCIIPUATHE OKPY’KAIOIIEH Cpelbl. 3PEHUE CBSA3aHO CO CTPOCHUEM IUIa3a, CETYATKU U
3pUTEIBHOTO HEPBA; CIyX — C YIIHOW PAaKOBHHOM, CIYXOBBIM IPOXOJOM M YJIUTKOW;
OOOHSIHHME U BKYC — C PELIEITOPAMU CIIU3UCTOM; OCA3aHHUE — C KOKHBIMH PELIETITOPAMHU.

COBpGMGHHBIG HCCICAOBAHNA MCIIOJIB3YIOT OIITHKY, ayAUOMCTPHUIO, XCMOPCUCIIINUIO 1
TAKTWJIBHBIC TCXHOJOIMHM I HM3Y4YCHHA CCHCOPHBIX Q)YHKHHﬁ, p33pa6aTBIBaIOTC5I
OMOHHYECKHE IIPOTC3bI U YCTPOﬁCTBa I YIIYIHICHUA CCHCOPHOI'O BOCIIPHUATHAA.

B3anmocBsa3b cucTeM opranm3ima

Bce cucteMbl opranu3ma HaXxoJATcsl B CIIOAKHON B3auMOCBs3U. CeplieuHO-COCyIuCTast
U JIbIXaTeIbHask CUCTEMbI 00eCTieunBaOT 0OMEH T'a30B; HEPBHAS CUCTEMa KOOPUHUPYET
paboTy MBI W OPraHoB; TMHUIIEBAPUTEIbHAS CHUCTEMa CHA0XKaeT OpraHu3M
[MUTATEIbHBIMU BEIIECTBAMMU.

KomneroTrepaoe  MoaenupoBaHue, 3D-anaToMU4YecKME  pPEKOHCTPYKUMH U
UHTErpaTHBHas (U3HONOTHS TO3BOJISIIOT M3y4yaThb B3aMMOJCICTBHE OPIaHOB,
MPOrHO3UPOBATh MOCHEACTBHUS MATOJOTUH W  ONTUMHU3UPOBATH PEaOMIIUTALUIO,
CIIOPTUBHBIE TPEHUPOBKU U XUPYPTUUECKME BMENIATEIBCTBA.

COBpeMeHHLIe METOAbI U3YUCHUA AaHATOMUU

CoBpeMeHHass aHATOMHUS HCIIOJIb3YET COYETAHUE KIIACCHYECKMX W WHHOBAaLMOHHBIX
METOJOB: JIUCCEKLHNI0, THCTOJOTHIO, MEIWLIMHCKYIO BU3YaJIU3aLHUI0, KOMIIBIOTEPHOE
MozenupoBanue u 3D-aHaTOMUYECKHE PEKOHCTPYKIUHU. DTU METOIbl 00ECIEeUnBaIOT
JeTalbHOE U3yYEHHE OPTaHOB, UX CTPYKTYPHBIX U (PYHKIIMOHAIBHBIX OCOOEHHOCTEH, a
TaK)K€ MO3BOJIAIOT MPOBOJIUTH 0Opa3zoBaTelibHblE M HAay4YHbIE MPOEKTHI C BHICOKOH
TOYHOCTBIO.

- 140 -



3akJIoueHue

CrtpoeHue 4YenoBEYEeCKOro Tella MPEACTaBIseT Cco0O0Ml pe3yiabTaT MHJIIMOHOB JIET
HBOJIIOLIMU U OTPAXKACT aJanTUBHbBIC, PYHKIIMOHAIBHBIE U CTPYKTYpHbIE OCOOCHHOCTH
opranuzMa. [yO0okoe NOHMMaHHE AaHATOMUU W (U3UOJIIOTUU HEOOXOAUMO IS
MEIUIUHBI, OHONOTUH, (UBHOJIOTUH, CHOPTUBHOM Hayku H  pa3paboTKu
OMOMEIUIMHCKUX  TeXHoNorui. COBpEMEHHbIE METOJUKHA  BU3yalu3allUd U
MOJICIMPOBAHMS OTKPBIBAIOT HOBBIE BO3MOXKHOCTU Ui JIETAJIILHOTO W3YYEHHS,
0OyuYeHUs ¥ MPAKTUYECKOTO MPUMEHEHHS 3HAHHUI O YeJIOBEUYECKOM OpTraHu3Me.
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Abstract

The development of a modern market economy in Turkmenistan requires a clear
understanding of the organizational and legal forms of business entities operating within
the country. This article analyzes the main legal structures available for entrepreneurs,
including joint-stock companies, limited liability partnerships, private enterprises, and
cooperatives. It examines the legislative framework regulating business formation,
operational procedures, liability structures, and taxation. The study highlights the
advantages and limitations of each organizational form and discusses their relevance to
the economic and investment environment in Turkmenistan. Practical examples and
statistical data illustrate the trends in business development and the role of legal forms
In supporting economic growth.

Keywords: Turkmenistan, business law, legal forms, entrepreneurship, joint-stock
company, limited liability company, private enterprise, economic development.

Introduction

The entrepreneurial sector is a critical component of economic growth and
diversification in Turkmenistan. A well-structured legal framework provides clarity for
investors, entrepreneurs, and regulatory bodies, ensuring transparency, stability, and
sustainable development. Organizational-legal forms of businesses determine the rights
and obligations of owners, the management structure, liability in case of financial or
legal obligations, and compliance requirements with national legislation. Understanding
these forms is essential for domestic and foreign investors seeking to participate in
Turkmenistan's emerging markets.

The Government of Turkmenistan has implemented a series of reforms to simplify
business registration procedures, encourage private enterprise, and attract foreign
investment. These reforms align with international standards while maintaining national
economic priorities.
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Legislative and Regulatory Framework

The legal and regulatory environment in Turkmenistan forms the foundation for
business development and entrepreneurial activity. The governance of business
operations is established through a combination of civil, commercial, and sector-specific
legislation, which collectively define the rights, obligations, and responsibilities of
enterprises. The primary legal instruments include the Civil Code of Turkmenistan,
the Law on Entrepreneurship, the Law on Joint-Stock Companies, the Law on
Limited Liability Companies, and additional regulations covering taxation, intellectual
property, labor relations, and foreign investment.

The Civil Code serves as the overarching legal framework, regulating contractual
obligations, property rights, liability, and dispute resolution. It establishes the legal
capacity of individuals and entities, forms of ownership, and the general principles of
commercial transactions. The Civil Code provides the foundation for both domestic and
foreign entrepreneurs, ensuring that contractual agreements and business operations are
legally enforceable.

The Law on Entrepreneurship is specifically designed to facilitate business creation,
operational management, and the protection of entrepreneurs’ rights. It defines
procedures for registering new businesses, obtaining licenses, and complying with
reporting requirements. The law emphasizes the role of small and medium-sized
enterprises (SMEs) as drivers of economic growth and introduces incentives for
innovation, export-oriented activities, and participation in global markets. Recent
amendments to this law have focused on simplifying registration procedures, expanding
access to financial resources, and introducing digital platforms for business
administration.

The Law on Joint-Stock Companies regulates the formation, management, and
dissolution of companies issuing shares to multiple investors. It establishes the roles and
responsibilities of shareholders, boards of directors, and executive management. This
law also prescribes auditing requirements, disclosure obligations, and procedures for
conducting shareholder meetings, thereby enhancing transparency and investor
confidence. For publicly traded companies, compliance with these regulations ensures
market integrity and protects the interests of minority shareholders.

The Law on Limited Liability Companies (LLCs) defines structures where owners’
liability is limited to their invested capital. LLCs are highly popular among small and
medium enterprises due to their operational flexibility and reduced administrative
burdens. The legislation outlines the formation process, capital contribution
requirements, internal governance, and profit distribution rules. Recent reforms have
introduced provisions for foreign ownership in LLCs, facilitating international
partnerships and investment inflows.

In addition to these primary laws, sector-specific regulations govern industries such as
banking, telecommunications, energy, and manufacturing.
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These regulations often include licensing procedures, environmental compliance
standards, safety requirements, and sectoral tax obligations. They ensure that enterprises
operate within legally defined boundaries while protecting public interests and national
resources.

Regulatory oversight is carried out by the Ministry of Economy and Finance, local
trade and industrial chambers, and specialized agencies depending on the sector. These
authorities are responsible for monitoring compliance, issuing licenses, maintaining
company registries, and enforcing reporting obligations. Recent technological
advancements have allowed many administrative functions to be digitized, reducing
bureaucratic delays and increasing transparency.

Recent legal reforms in Turkmenistan have aimed at creating a more favorable
environment for entrepreneurship. Key objectives include improving access to finance
for SMEs, protecting intellectual property rights, facilitating international trade, and
harmonizing local regulations with international standards. Initiatives such as the
establishment of special economic zones, introduction of tax incentives for innovative
businesses, and simplified procedures for foreign investors have contributed to a
dynamic business climate.

The legislative and regulatory framework not only defines business operations but also
shapes the strategic behavior of entrepreneurs. A comprehensive understanding of these
laws enables companies to minimize legal risks, optimize governance structures, and
take advantage of available incentives. Furthermore, a stable legal environment
enhances investor confidence, attracts foreign capital, and supports the long-term growth
of the national economy.

Historically, the evolution of business legislation in Turkmenistan reflects a transition
from a centrally planned economy to a market-oriented model. The government has
progressively adopted international best practices while maintaining national economic
priorities, thereby creating a unique blend of regulatory standards tailored to local
conditions. Continuous legislative improvements ensure that the business environment
remains adaptive, resilient, and conducive to sustainable development.

Main Organizational-Legal Forms
1 Joint-Stock Companies

Joint-stock companies (JSCs) are widely used for medium and large-scale enterprises
requiring significant capital. These companies issue shares to investors, which may be
publicly traded or privately held. Shareholders are liable only to the extent of their
investments, while the management board oversees strategic decision-making. JSCs are
subject to strict reporting and auditing requirements, making them suitable for
enterprises aiming for transparency and external investment.
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2 Limited Liability Companies

Limited liability companies (LLCs) are the most common form for small and medium-
sized enterprises. Owners’ liability is limited to the amount of their contributions to the
company’s charter capital. LLCs offer operational flexibility, simplified management
structures, and relatively lower regulatory burdens compared to JSCs. They are often
preferred by private entrepreneurs and foreign investors for joint ventures.

3 Private Enterprises

Private enterprises are individual or family-owned businesses that operate under the
personal responsibility of the owner. They provide flexibility in management and
decision-making but expose owners to full liability for business obligations. Private
enterprises are typically used for small-scale trade, services, and local production.

4 Cooperatives and Partnerships

Cooperatives allow multiple members to pool resources for joint economic activity,
particularly in agriculture, crafts, and production. Partnerships, including general and
limited partnerships, involve two or more participants sharing profits, management
responsibilities, and liability according to predefined agreements. These forms promote
collaboration but require clear contractual arrangements to prevent conflicts.

Comparative Analysis of Business Forms

The organizational and legal structure of a business significantly affects its operational
efficiency, strategic development, and capacity to attract investment. In Turkmenistan,
entrepreneurs can choose from several types of business entities, each possessing
specific characteristics that influence governance, risk allocation, taxation, and
regulatory compliance. A comparative analysis provides insight into the optimal
application of each form depending on enterprise objectives, sectoral requirements, and
market conditions.

Joint-stock companies (JSCs) are characterized by the ability to mobilize substantial
capital through the issuance of shares to multiple investors. This form is particularly
suited for large-scale projects, industrial enterprises, and companies aiming to attract
foreign direct investment. JSCs require a well-defined governance structure, including
a board of directors, executive management, and regular shareholder meetings.
Transparency and compliance with disclosure and auditing standards are critical, as
these measures protect minority shareholders and facilitate access to financial markets.
However, the complexity of legal requirements and administrative obligations can pose
challenges, especially for newly established firms without experienced management
teams. Historically, JSCs in Turkmenistan have been instrumental in sectors such as
energy, telecommunications, and infrastructure, where high capital demands and
strategic coordination necessitate broad investor participation.
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Limited liability companies (LLCs) provide a balance between flexibility and risk
management. Owners’ liability is limited to their capital contributions, protecting
personal assets from business liabilities. LLCs are widely used by small and medium
enterprises due to their simplified governance structures and operational adaptability.
They are particularly suitable for startups, family businesses, and foreign partnerships
seeking to establish a local presence. Recent legal amendments have facilitated foreign
investment in LLCs, allowing non-resident investors to participate in joint ventures
while enjoying limited liability protection. The adaptability of LLCs allows
entrepreneurs to tailor internal governance, profit distribution, and management
responsibilities according to the scale and complexity of the business.

Private enterprises represent a simpler form of business organization, often involving
a single owner or a small group of individuals. These entities are generally easier to
establish, requiring minimal administrative procedures and lower registration costs.
Private enterprises are suitable for local trade, service provision, and small-scale
manufacturing. The main limitation lies in the unlimited liability of owners, which
increases personal financial risk. Nevertheless, for many local entrepreneurs, the
simplicity and autonomy of private enterprises outweigh the potential disadvantages,
especially in sectors with moderate capital requirements and lower regulatory scrutiny.

Partnerships and cooperatives emphasize collaborative management and resource
pooling. Partnerships allow multiple individuals to share ownership, profits, and
decision-making responsibilities. Cooperatives, on the other hand, focus on collective
benefits and mutual support among members, often applied in agriculture, artisanal
crafts, and service industries. While these forms enhance collaboration, they can
complicate management due to the need for consensus and coordination among
participants. Effective governance mechanisms, clear agreements, and conflict
resolution procedures are essential to maintain stability and operational efficiency in
such entities.

The selection of an organizational-legal form depends on multiple factors.
Entrepreneurs must evaluate the intended scale of operations, capital requirements, risk
tolerance, management capacity, and long-term strategic objectives. For instance, a
startup with innovative technology may prefer an LLC due to flexibility and limited
liability, whereas a large infrastructure project may require a JSC to attract substantial
investment and meet regulatory expectations. The choice of form also influences
taxation, reporting obligations, and eligibility for government support programs, which
are increasingly aligned with strategic national goals in economic diversification and
investment attraction.

Legal reforms in Turkmenistan have expanded the range of available options,
improved procedural transparency, and facilitated access to both domestic and
international capital markets. Modern legislation provides mechanisms for converting
one form into another as business needs evolve, offering entrepreneurs adaptability to
changing economic and regulatory conditions.
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Comparative studies indicate that enterprises that align their legal structure with
strategic objectives and operational requirements demonstrate higher resilience,
competitiveness, and growth potential.

Furthermore, historical experience demonstrates that the evolution of business forms in
Turkmenistan reflects broader economic transformations. During the transition from a
centrally planned economy to a market-oriented system, the introduction of LLCs and
JSCs provided mechanisms for private initiative and investment, while partnerships and
cooperatives maintained traditional community-based economic practices. Today, a
hybrid approach allows the integration of modern corporate governance standards with
flexible operational models, creating a dynamic environment for both domestic and
foreign entrepreneurs.

Overall, understanding the comparative advantages and limitations of each business
form enables informed decision-making, risk optimization, and strategic planning. By
carefully analyzing the legal, financial, and operational implications of organizational-
legal forms, entrepreneurs can select the structure that best supports sustainable growth,
innovation, and integration into both national and international markets.

Current Trends in Business Formation

Recent years have seen a notable increase in the registration of LLCs and private
enterprises, reflecting the growing role of small and medium-sized enterprises in the
national economy. Government initiatives to simplify registration, provide tax
incentives, and promote entrepreneurship have encouraged local innovation and foreign
investment. Statistical data indicate growth in sectors such as manufacturing, trade,
information technology, and services.

Additionally, international collaboration and agreements have facilitated the
establishment of foreign-owned companies and joint ventures. This trend is expected to
continue, contributing to economic diversification and modernization of Turkmenistan’s
business environment.

Challenges and Prospects

Despite progress, challenges remain. Bureaucratic procedures, limited access to
financing, and the need for further harmonization with international business standards
pose obstacles for entrepreneurs. Enhancing legal literacy, improving access to advisory
services, and expanding digital registration platforms are essential steps toward
overcoming these challenges.

Future prospects include the development of innovative business models, increased
foreign participation, and expanded private sector involvement in strategic industries. A
strong organizational-legal foundation will support sustainable growth, competitiveness,
and integration into the global economic space.
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Conclusion

Understanding the organizational-legal forms of businesses is fundamental for
successful entrepreneurship in Turkmenistan. Each form provides specific advantages
and limitations, influencing liability, governance, investment, and operational
efficiency. Legislative reforms and supportive policies have enhanced the business
environment, fostering the development of small and medium enterprises, attracting
foreign investment, and encouraging economic diversification. Continued
modernization of the legal framework, combined with practical support for
entrepreneurs, will ensure sustainable economic growth and strengthen Turkmenistan’s
position in regional and global markets.
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AHHOTAIIUA

Hacrosiiast cratesi NMOCBAIlIEHA aHAIW3Y AJTOPUTMOB ISl KBAHTOBOIO IOMCKA,
KOTOpBIE IPEUIAraloT PEeBOJIIOIMOHHOE YCKOPEHUE 110 CPABHEHUIO C KJIACCUYECKUMU
Meronamu. PaccmarpuBaercs (yHIaMEHTaIbHBIM NPUHLIUIN PaOOTHl AJTOPUTMA
I'poBepa, npeanazHaueHHOTO 1)1 3PPEKTUBHOrO NOUCKA ONPEAEIEHHOTO dJIEMEHTA B
HEYTOPSII0UEHHON 0a3e naHHbIX. JleTanbHO OOCYKIAIOTCS KIIIOUEBbIE KOMIIOHEHTHI
aIropuT™Ma, BKJIOYAs OPAKYJ, KOTOPBIM HICHTUPUIMPYET HCKOMYIO 3alucCh, U
AMILUTUTY/IHYI0 aMIIM(PUKAIUIO, KOTOPAs TIOBBINIAET BEPOSTHOCTH €€ 0OHApYKEHUSI.
B cratbe onuckiBaroTCA KIIOUEBBIE 00JIaCTH MPUMEHEHUs anropurma I'poBepa, Takue
KaK ONTHMM3AalMs, KPUINTOAHAJIN3 U MamIMHHOe o0y4deHue. Ocoboe BHUMaHUE
yAENAETCS] TEOPETUYECKOMY BBIMTPHINIY OT HCIOJIb30BaHUS KBAHTOBOI'O TOHMCKA U
MPAKTUYECKUM BBI30BAM €T0 PEATN3ALMU HA COBPEMEHHBIX KBAHTOBBIX KOMITbIOTEPAX.

KiaroueBblie ci10Ba: KBAaHTOBBIM MOUCK, AITOPUTM ['poBepa, KBAaHTOBBIE BBIUKMCIICHUS,
HECTPYKTYpUPOBaHHBIC  JaHHBbIC, AaAMIUIATYyAHAs  aMIUTM(UKaIuUs,  KBaHTOBas
uH(popMaTHKa.

BBenenue

[IpencraBbTe, YTO BBI HILIETE KOHKPETHOE UMsI B OyMa)KHOM TeJIE()OHHOM CIIPaBOYHUKE,
r7le MMEHa pAaCIOJIOKEHb He mo aidasBuTy. || B xymmem ciayyae BaM mpuuaércs
MPOCMOTPETH KAXKIYIO CTPAHUILy, YTOOBI HAWTH HYKHYIO 3anKch. IMEeHHO Tak padoTaer
JIMHEHHBbIN TMOMCK B KJIACCMYECKOM MHUpE: €Clid y Bac ecTh 0a3za maHHbIX u3 N
AJIEMEHTOB, U OHA HE YNOPSAI0YEHA, BaM B cpelHeM MoHanooutcs N/2 omepanuii, a B
xyamem — Bce N onepaiuii, 4To0bl HAMTH HYXKHBIA 3JeMEeHT. JTa mpoliema
CTAaHOBUTCS KOJIOCCAJIbHOM, KOrJga N OYEHb BEJMKO, HAPUMEP, KOTAa pedb HUIET O
MOMCKE JAaHHBIX B OrFPOMHBIX MaccuBax HMHQPOpPMAlMM WX O  B3JIOME

Kkpunrorpadguueckux kiarodeil. KBaHTtoBas MexaHuKa, ¢ €€ YHUKaJIbHBIMU CBOMCTBAMH,
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OpeUIaracT YJIUBUTEIBHOE pELIEHUE 3TOH MNpoOJeMbl B JIMIE AJTOPUTMOB I
KBAHTOBOI'0 NMOMCKA. DTH QJITOPUTMbl HCIOJIB3YIOT NPUHUUIB CyNEePHO3HIHN U
KBAHTOBOW 3allyTAHHOCTH, 4YTOOBI 3HAYUTEIBHO YCKOPUTH IMOMCK, MpPeoioseBas
KJIACCUUECKHUE OTPaHUUYECHUSI.

Teopernueckue 0CHOBBI

KBaHTOBBIN ITOMCK OCHOBAaH Ha ajropurMe I'poBepa, KOTOpPBINA SBISIETCA OJHHUM H3
CaMbIX H3BECTHBIX M BaKHBIX KBAaHTOBBIX aJrOPUTMOB. Ero memnp — HaWTH OJIUH
HY>KHBII 3JIEMEHT B HEYIIOPSIIOYEHHOM 0a3e TaHHbIX U3 N 3JIEMEHTOB, HCIOJb3YS BCErO
mums O(N) omepammii, 9TO TPEACTABISIET COOOW KBaJApPATHYHOE YCKOpPEHHEe II0
CPAaBHEHUIO C KJIACCUYECKHUMHM METOJaMH. AJITOPUTM COCTOMT U3 JIBYX OCHOBHBIX
I1aroB, KOTOPBIE IIOBTOPSIFOTCSI HECKOJIBKO pas3.

1. Opakya (Oracle): Ha »ToM »5Tame KBaHTOBBIM KOMIIBIOTEP UCIOJIBb3YET
CIIEHMAJIbHBIA KBAHTOBBIA ONEPATOp, KOTOPBIM MApKUPYET HUCKOMBIN 3JIEMEHT.
OrtoT omeparop u3MeHsieT (azy KBAHTOBOI'O COCTOSIHUSI, COOTBETCTBYIOILEIO
HMCKOMOMY 3JIEMEHTY, J€Jasi €r0 YHUKAJIbHBIM CPEIN OCTAIbHBIX. DTO MOXO0XKE Ha
TO, KaK €cJii Obl Bbl BHE3AITHO HALIUIM HYKHYIO BaM CTPAHUILLYy U CAENIalii Ha HEl
APKYIO TIOMETKY.

2. AMnautyanass amiiupukanus (Amplitude Amplification): Jtor mar
ABJISIETCSI CaMbIM T€HUAIbHBIM B aiaroputme. OH yBEIMYHUBAET BEPOSITHOCTH
U3MEPEHHS] MMEHHO TOTO COCTOSIHUSI, KOTOPOE OBbLJIO IOMEYEHO OPaKyJIOM.
KBaHTOBass MexaHHMKa ONEPUPYET HE BEPOSATHOCTAMHM, a AaMIUIUTyJaMu
BEPOSITHOCTEH. AMIUIMTYHAs aMIUTUUKAIMs 10 CyTH 'mepeHampasisieT"
aMIUTATYAbl BCEX OCTAIBHBIX COCTOSIHUM B MOJIb3Y TOMEUEHHOIO, 3HAYUTEIBHO
MOBBIIIAS IAHCHI HAMTH €T0 MPU U3MEPEHHUHU.

[ukibl 3TUX JBYX LIAroB MOBTOpAIOTCS mpuMepHo 4nN pas, uro u obOecrneunBaer
KBaJpaTH4YHOE YCKOPEHMUeE.

Paznanunblie METOABI U IMMPOTOKOJIbI

AnroputMm ['poBepa — 3TO HE MPOCTO MHCTPYMEHT JJIsl MoucKa B 0a3e naHHbIX. OH
SBJISIETCS YHUBEPCAJIbHBIM MHCTPYMEHTOM JIJI PEIICHMS 1EJIoro Kiacca 3aaad. Ero
MOXHO TPUMEHATh K JI000H 3adade, rae cyuiecTByeT (QyHKIMS, MPOBEpsroIias,
SIBJISIETCS JIX AJIEMEHT MCKOMBIM. Hampumep, ero MO>KHO UCIOIb30BaTh JJIsI PEIICHUS
NP-nmoanbIx npo6JeM, Takux Kak 3aja4a O BBIIOJHUMOCTH OyieBbix hopmyi (SAT).
AnroputMm I'poBepa Takke MOXET OBbITh aJalNTUPOBAH MJIs pELICHUs 3ajad, TJIe
M3BECTHO, YTO CYIIECTBYET HE OJIUH, & HECKOJIbKO HCKOMBIX 3JIEMEHTOB. B 3TOM ciydae
KOJINYECTBO UTEpAllMid 3aBUCUT OT YMCIIa IEIEBBIX AJIEMEHTOB. bojiee Toro, alroputm
['poBepa CIy>KUT CTPOUTEIBHBIM OJIOKOM ISl APYTHX, 00JIEe CIIOKHBIX KBAHTOBBIX
aITOPUTMOB, KOTOpPbIE HAaXOJAT NPUMEHEHHE B MAIIMHHOM OOy4YeHMH U
ONTUMM3AIUM.
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IIpumeHeHne B HayKe U MPOMBIIIIIEHHOCTH

[ToTeHmanbHOE NPUMEHEHUE AITOpUTMa ['poBepa OrpOMHO M BBIXOAMUT AAJIIEKO 32
PaMKH [IPOCTOI0 NOKMCKA. B KpunToanaiause ero MOXHO HCIIOIb30BATh I YCKOPEHHUS
B3JIOMa CUMMETPUYHBIX Kitoued mm@poBanus, Takux kak AES. XoTs kBaHTOBbII
KOMITBIOTEP C AJITOPUTMOM ['poBepa HE CMOKET B3JIOMAaTh €r0 MTHOBEHHO, OH COKPATHUT
HE0OX0IUMOE BpeMsi, YTO JeJlaeT 3Ty YIrpo3y BIOJIHE peaibHOil. B onmrumm3aunmu
anroput™M ['poBepa MOXET MOMOYb HAaWTH ONTUMAJIBHOE PEUIEHHWE M3 OrPOMHOIO
MHO>KECTBa BO3MO>KHBIX, HAIIPUMEp, B JJOTUCTUKE WIH (PUHAHCOBOM MO/JIETUpOBaHuH. B
MAIIMHHOM O0Y4YeHMH OH CHOCOOEH YCKOPUTH KIACCHU(UKALMIO U KIACTEPU3ALNIO
nanHbiX. Hanmpumep, oH MOXKeT TOMOYB B ITOMCKE Hanboee moAXoasIero mabdjoHa B
OTPOMHOM MAaCCHUBE JIAHHBIX JIJIsi 00y4eHUs] HEHPOHHOM CEeTH.

HUrposbie U MyJbTUMETUHHbIE METOAbI

X0oTs HoTHOMAacITaOHbIM KBaHTOBBIA KOMITBIOTED JUIsl peain3anuu airopurMa ['posepa
IIOKa OCTAa€TCsd HEAOCTYNHBIM, YYEHBIE AaKTUBHO HCIOJB3YIOT KJIACCUYECKUE
KOMITBIOTEPBl I €ro MojeaupoBaHusi. KBaHTOBbIe CHMYJISITOPBI IO3BOJISIOT
MCCJIEIOBATEISAM M CTYJIEHTaM "3alyCTUTh" aJICOPUTM Ha HEOOJBIIOM YHCIIe KyOUTOB,
YTOOBI OHATH €r0 MPHUHIIMIBI U IPOBEPUTH €r0 padOTOCIIOCOOHOCTh. DT CUMYJISILUN
UTPAIOT KIIOYEBYIO POJIb B pa3padOTKE M ONTHUMH3ALWK KBAHTOBBIX aJITOPUTMOB.
WHTepakTUBHBIE BH3yallM3allid, CO3JaHHbBIE C TIOMOILIBIO  MYJIbTUMEIUNHBIX
MHCTPYMEHTOB, IIOMOTalOT HArjisiJHO TMOKa3aTh, KaK aMIUIUTYJIbl BEPOSITHOCTEN
MEHSAIOTCS Ha KaXIOM LIare aJroputMa, Jejas €ero IOHATHBIM Jaxe I
HECIEINAINUCTOB.

NuauBuayaausanus u gudpPepenuuanmsi 00yueHust

Peanuzauus anroputma I'poBepa CHUIBHO 3aBUCHT OT (DPU3HYECKOM IUIAT(HOPMBI.
Hampumep, Ha cBepXHpoOBOAAIIMX KyOMTAaX alroputM TpeOyeT OYE€Hb BBICOKOU
TOYHOCTH BBIIIOJIHEHUS ONEPALMI, YTO SBIIAETCS CEPbE3HBIM BBI30BOM M3-3a UX
4yBCTBUTEIBHOCTH K IyMy. Ha muiiardopme 3axBaueHHBIX HOHOB OCHOBHas ITpodiieMa
— 3TO BpeMsi, HEOOXOMMOE JJIsi BBIMOJIHEHUs OOJILIOrO 4ucia urepauuid. Takum
o0Opa3oMm, JJis KaXk/I0r0 TUIIa KBAHTOBOTO KOMITbIOTEpA MHXKEHEPHI U (PU3UKH JTOJIKHBI
pa3palaThiBaTh HMHAWBHUIYAIbHBIM MOAXOA K peald3allud ajJrOpUTMa, YUUTHIBas
YHUKAJIbHbIE OTPAHUYEHHSI K BO3MOKHOCTH KOHKPETHOM TEXHOJIOTUH.

Ounenka 3¢ peKTUBHOCTH METO/I0B

['maBHBIM mnpeuMylIecTBOM airoput™Ma ['poBepa sBISETCA €ro KBaJApPpaTUYHOE
yckopeHnue. B To Bpems Kak KJIacCHYECKHU KOMITbIOTEp TpeOyeT N omepainii, 4To0bI
HAUTU HYXKHBIM 3JIEMEHT, KBAHTOBBIA KOMIIBIOTEP CIPABJISECTCSA C ATOM 3amaudeit 3a N
omepauuid. ITO O3HA4YaeT, 4TO [ Oa3bl JAHHBIX W3 MUJUIMOHA 3JIEMEHTOB
KJIACCUYECKOMY KOMMBIOTEPY HYKHO OKOJ0 500 ThICAY omepanuii, a KBAHTOBOMY —
BCEro okojo Teicaun! OJHAKO HA MYTH K MPAKTUYECKON peanu3aluu CTOAT CEPbE3HbBIC
BBI3OBBI, TAKHE KaK HEOOXOJMMOCTh B BBICOKOM (puaeMTH (TOUHOCTH) KBAHTOBBIX
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redTOB W CO3/1aHue O€30ITMOOYHBIX OpaKyJoB. Jlaxke HeOObIINe OIIMOKU MOTYT
CBECTH Ha HET BCE KBAHTOBOE YCKOPEHHE.

3akirouenue

Anroputm I'poBepa — 53TO HE MNPOCTO TEOpPETHUYECKas KOHUEMIUsA, a MOIIHBIN
UHCTPYMEHT, JIEMOHCTPHUPYIOUIUN MPEBOCXOJCTBO KBAHTOBBIX BBIYMCICHUN HaJ
KJIACCUYECKHUMH B OMNpelNeiCHHbIX 3amadax. Ero cmocoOHOCTh obecreuynBaTh
KBaJIpaTHYHOE YCKOPEHUE OTKPBIBACT JIBEPH JJISl peUIeHHs MPo0IeM, KOTOPbIE CEroTHs
SBJISIFOTCSI BBIYUCIUTENBHO HEPAZPEIIUMBIMU. XOTS A0 NOJHOMACIITAOHON peanu3alnuu
emeé naaIeKo, Mporpecc B pa3pabOTKe KBAHTOBOTO AamnMapaTHOrO0 OOECHEeYeHUs H
AITOPUTMOB HEYKJIOHHO NPUOIMKAET HAC K TOMY JHIO, KOT/1a KBAHTOBBIN MTOUCK CTAHET
pPEeaIbHOCTHIO.
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NMHHOBALIMU U COBPEMEHHBIE TOAXO/JAbI B ITPOMBILIJIEHHBIX "
IMPOU3BOJACTBEHHBIX TEXHOJIOI'MAX

Hypmenos Bena CanapaypabieBu4
[IpenonaBarenb, TypKMEHCKHI HHCTUTYT TOCYJAPCTBEHHOM MOTPaHUYHOM CITY>KObI
r. Amxaban TypkMeHucCTaH

KaabipoB Aramkan
[IpenogaBatenp, nHCTUTYTA TenekoMMyHUKauui U uHPopmaTuku TypKkMeHuCTaHa
r. Amxa6an TypkMeHucTaH

ConblieB bIxiac ApasrejabaueBuy
IIpenonasarens, TypKMEHCKUM rOCYAaPCTBEHHBIA YHUBEPCUTET UMEHU MaxXTyMKyIu
r. Amxaban TypkMeHucCTaH

AHHOTALIUA

B cratbe pacCMaTpuBarOTCA COBPCMCHHBLIC TCHACHIHWK W HWHHOBAIIMHM B o0OacTH
IIPOMBIINIJICHHBIX W IIPOHU3BOJACTBCHHBIX texHonoruii. Ocoboe BHUMaHHE YACISICTCA

BHEJPEHUIO  aBTOMAaTW3alMW,  poOOTH3alMM,  aJAUTUBHOIO  IPOU3BOJICTBA,
MHTEJUIEKTYJIbHBIX CUCTEM KOHTPOJIA KauecTBa U MPOMBINIIEHHOT0 MIHTEpHETa Belen
(IToT).  Onmcanbl  KJIIOYEBBIE  NPUHIUOBI  MOBBIMLEHUS  A()PEKTUBHOCTU

MIPOU3BOACTBEHHBIX MPOLECCOB, YJYUYIICHHUS] KauyecTBa MPOAYKIUMU U OOecreyeHus
YCTOMYMBOIO PA3BUTUS NMPEIIPUATHN. AHATU3UPYIOTCS MEPCIEKTUBHBIE HAIIPABICHUS
MHTErpalii HUQPPOBBIX TEXHOJOTMUA C TPAJUUMOHHBIMM METOJAMH MPOU3BOJCTBA,
BKJIIOYAss MaTEMATUYECKOE MOJCIMPOBAHUE, CUMYJISIHUIO IPOLIECCOB U IMPUMEHEHHE
HCKYCCTBEHHOT'O MHTEJUICKTA.

KiawueBble ci10Ba: MPOMBINIJICHHBIE TEXHOJIOTHH, aBTOMAaTH3aIUs, POOOTOTEXHHUKA,
aJINTUBHOE TPOU3BOJCTBO, MPOMBIIUICHHBI WHTEPHET BEICH, MHTEIJICKTyaJbHbIC
CHUCTEMBI, OITUMU3ALUS IPOU3BOJICTBA.

Beenenue

CoBpeMeHHOE MPOU3BOJICTBO HAXOJUTCS HA CTaJuU TpaHCPOpMAIMH IMOJ BIUSHHEM
TEXHOJIOTMYECKOTO TIporpecca W TI0o0ambHOM KOHKYpeHIMu. PocT TpeboBaHmii K
KAuecTBY MpPOAYKIHMH, COKpAIEHHE BpPEMEHM NPOU3BOJACTBA M  IOBBILICHHE
AKOHOMUYECKON  A((PEeKTUBHOCTH  OOYCIOBMIM  HEOOXOAMMOCTh  MHTErpaluu
MHHOBALMOHHBIX PEIICHUI B TPAJULIMOHHBIE TPOMBILUICHHBIE TPOLIECCHI.
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TexHonornyeckoe pa3BuTHe BeAET K (GOPMHPOBAHUIO «YMHBIX 3aBOJIOBY», TJ€
KIIFOUEBYIO POJIb WTPAIOT aBTOMATH3aIvs, POOOTOTEXHUKA, CEHCOPHBIC CHCTEMBI H
1 poBoe yrpaBJieHHE.

Ilenp cTaTbm — IPOAHAIM3UPOBATH COBPEMEHHBIE TOAXOJbI K OpraHU3alNA
IIPOU3BOJICTBEHHBIX IIPOLIECCOB C HCIIOJIB30BAHUEM HWHHOBALIMOHHBIX TEXHOJIOTHUH,
OLICHUTh UX BIUSHUE HA 3(P()EKTUBHOCTh NPEANPUATUNA U PACCMOTPETh MEPCHEKTUBBI
JAJTBHEUILIETO PA3BUTHS.

IBOTIOLNSA NMPOU3BOJACTBECHHDBIX TEXHOJIOT UM

9BOJII-OHI/UI IMPONU3BOACTBCHHBIX TEXHOJOTUI OTpaxxacT MMOCTEIICHHBIN )41
MHOTOILJIAHOBBIN mepexona oT PYYHOTO Tpyada K MCXAaHHU3UPOBAHHBIM,
ABTOMATHU3HUPOBAHHBIM U B KOHCYHOM cuere HHTCIUICKTYAJIbHBIM CUCTEMaM YIIPABJICHHUA
IMPONU3BOACTBCHHBIMH  IIPOLCCCAMM. I/ICTOpI/IH IMPOMBIINIJICHHOTO  IIPOU3BOACTBA
OXBAaTbIBACT HCCKOJIBKO OTallOB, KEDKI[BIﬁ N3 KOTOPBIX (bOpMI/IpOBaJ'I OCHOBY
COBPCMCHHBIX TEXHOJIOTHI.

Ha panHem osTame mnpou3BOACTBA OCHOBHOM YNOp JAENAJICS HA PY4YHOU TpyA H
PEMECIIEHHBIE MAaCTEPCKUE. B 3TOT mepnon Kaxkaas onepamus BhIIOJIHAIACH BPYYHYIO,
a CKOpOCTh U 00BEM MPOU3BOJICTBA HANIPSIMYIO 3aBUCEIH OT KBAIU(PUKAIIMK paboyero.
Hcnonp30oBaHne NPOCTEUIIMX HWHCTPYMEHTOB, TAaKUX KaK MOJIOT, CTaMeCKa WIH
TOKApHBINA CTAHOK C PYYHBIM IIPUBOJIOM, IIO3BOJIAIO CO3aBATh U3/EJIM OTPAHUYEHHOTO
o0béMa U CIOXHOCTH. OTOT TMEPHOJ XapaKTepU30BAICS BBICOKHMM YpPOBHEM
VHAMBHUAYaJIbHON OTBETCTBEHHOCTH PAOOTHUKOB M OrPaHUYEHHBIMU BO3MOKHOCTSIMU
MaclTabMpOBaHUs MPOU3BOJICTBA.

IMpombiniennas pesosaouus XIX Bexka

IIpoppIBHBIM  3TAarioOM B Pa3BUTUM  NPOU3BOJICTBEHHBIX TEXHOJIOTHM  CTaja
MIPOMBINIUICHHAS] PEBOJIIOIMS, HadaBinasicss B BemukoOputanuu B koHie XVIII —
Havajne XIX Bexka. OCHOBHBIM HOBIISCTBOM CTajla MEXaHM3allMs, OCHOBaHHas Ha
WCMOJIb30BaHUM TNApPOBBIX MAIIMH W BOASAHBIX JBUrareneu. I[lapoBele MamumHbI
MO3BOJIMJIM 3HAYUTEIIBHO YBEJIWYHUTH MPOU3BOJICTBEHHBIE MOIIHOCTH, YMEHBIIUTH
3aBUCUMOCTh OT (DU3UYECKOW CHJIbI YeJOBE€Ka U CO3/1aTh YCJIOBHS IS MacCOBOTO
MIPOU3BO/ICTBA.

Ha ¢abpukax Toro BpeMeHu BHEAPSUITUCH MEXaHUYECKNE TKAIKIE CTAHKH, TIPS TUIHHBIC
MAaIlTMHBI ¥ MTAPOBBIC ABUTATENN JIJIsl PUBOJIA KOHBEHEPHBIX CUCTEM. DTO 00ECIIEUMIIO
YCKOpPEHHE MPOU3BOJACTBEHHOTO IIMKJIA, YMEHBIIEHHE CE0ECTOMMOCTH MPOIAYKIUU U
pacimipeHre pbIHKOB cObiTa. BaxkHOW O0OCOOEHHOCTHIO JTOrO0 TIEpHOJA CTajo
dbopMHUpOBaHME TPOMBIIUICHHOTO pabodero Kiacca, HW3MEHEHHE COIUaIbHO-
AKOHOMHUYECKON CTPYKTYpPhI TOPOAOB U POCT 3HAUYMMOCTH CTAHJIAPTOB MIPOU3BOACTBA U
Ka4yecTBa MPOAYKIIHH.
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XX Bek: KOHBe#epbl, 3JIEKTPOHUKA ¥ CTAHAAPTU3ALMSA

XX BEK O3HAMEHOBAJCS BHEJAPECHHEM KOHBEHEPHBIX JIMHUW, OJJICKTpUuPUKaIuu
IIPOU3BOJICTBA U MACCOBOI'0 HUCIIOJIb30BAaHUS CIEUUATU3NPOBAHHOIO 000pynoBanus. B
1913 rony I'enpu dopa BHeIpUI KOHBEHEPHYIO COOpPKY aBTOMOOWJIEH, YTO CTajio
PEBOJTIOIMOHHBIM I11arOM B Opranu3ainuu tpyaa. Konseiiep mo3Boiui yCKOpUTh COOPKY,
COKpaTUTh 3aTpaThl HA pad0YYI0 CUJIY U MOBBICUTH TPOU3BOIUTEIBLHOCTD.

OnexTpuduKaIs MPOMBIIIICHHBIX TPEANPUATANA 0Oecreynia BO3MOKHOCTh pabOTHI
CJIIOXHBIX CTAaHKOB W aBTOMATU3UPOBAHHBIX JHHUI. OZHOBPEMEHHO pa3BUBAJIUCH
CTaHAAPTBl W CHUCTEMBI KOHTpPOJS KadyecTBa, YTO CHOCOOCTBOBAJIO CTAaOMIIBHOCTH
MIPOM3BOJCTBEHHBIX TIPOIECCOB M CHIDKEHUIO Opaka. [losBieHue »neKTpOHUKHU
ITO3BOJIMJIO BHEAPATH NEPBBIE IPOTPAMMHUPYEMBIE CUCTEMBI YIIPABJIEHUS, YTO CO3/1AJIO0
IIPEANIOCBIIKY JI IIEpeXoaa K aBTOMAaTU3alH.

Konen XX — navano XXI Beka: uugpoBu3anus ¥ NPOMBIILICHHbIH HHTEPHET

C nosiBneHueM HUQPPOBBIX TEXHOJOTHI U MHTEPHETAa HAUMHAETCSI HOBas 310Xa — 3pa
IIPOMBIIUICHHOTO HWHTEPHETa W WHTEIUIEKTYyaIbHBIX NPOU3BOACTBEHHBIX CHCTEM.
WNuTterpanuss WHPOPMALMOHHBIX TEXHOJOTHA € MPOMBIIUIEHHBIM 000PYJI0BaHUEM
II03BOJIAET OTCJIEKUBATH COCTOSHHUE MAIIHWH, AHAJIU3UPOBATH IIPOU3BOJACTBEHHBIC
ITIOTOKH U MPOTHO3UPOBATH ITOJTOMKH.

WNHTennekTyanbHble TaTYMKA U CEHCOPHBIE CUCTEMBI JAIOT BO3MOKHOCTh MOHUTOPUHTA
TEMIIEpaTypbl, JABJICHMS, BUOpALMHM, H3HOCA JETaled W JPYrUX KPUTHUYECKUX
apaMeTpoB B pEaJlbHOM BpeMEHHU. POOOTHM3MpPOBAHHBIE KOMIUIEKCHI BBITOIHSIOT
IIMPOKHI CIIEKTp onepanuii — OT COOPKHU U CBAPKH 10 YIAKOBKH M KOHTPOJIS KaueCTBA
npoaykuuu. I[Iporpammubie miatr@opMbl MO3BOJISIIOT MHTErPUPOBATH BCE YYACTKU
MPOU3BOJACTBA B €IMHBIM MH(GOPMAIIMOHHBIA MOTOK, OOecreynBas BO3MOXKHOCTb
aHanu3a OosblKX JaHHBIX (Big Data) u npuMeHeHus: METOI0B MAIIMHHOTO OOYy4YeHUs
JUTSL ONITUMU3AIUHI TIPOLIECCOB.

Biusinue Ha conMaNbHO-IKOHOMHUYECKYI0 chepy

DBOJIONHS TMPOU3BOJICTBEHHBIX TEXHOJOTHH OKa3bIBACT 3HAYMTEIILHOE BIUSHUC Ha
COIMAIBHYI0O U 3KOHOMHYECKYI0 chepy. ABTOMAaTHM3aIusi W POOOTH3AIMS CHUKAIOT
TpyJI03aTpaThl W TOBBIMAIOT 3()PEKTUBHOCTh, HO TPeOYIOT MepeKBaATUPUKAIIUN
PabOTHUKOB M Pa3BUTHUS MPOPECCHOHAIBHBIX HABBIKOB. [[udpoBuzanus u BHeApEeHNE
WHTEJUICKTYaJIbHBIX CHUCTEM CO3/Ial0T HOBBIE pabodyWe MecTa, CBS3aHHBIE C
MPOTPaMMUPOBAHUEM, AHATUTHKON MAHHBIX W YIPABICHHEM POOOTOTEXHUYECKUMU
KOMITJICKCAMH.

CoBpeMeHHbBIE TEHIEHIIUU

Ha COBPCMCHHOM JTall€ Pa3BUTHA IIPOMBLIINIJICHHBIX TEXHOJIOTUH Ha6J'IIOI[aeTC${
HHTCTpalrsad HECCKOJBbKHUX KIHOYCBLIX HaHpaBﬂeHHﬁZ
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e

. AaBTOMAaTHU3alMs U POOOTU3AIMS TPOU3BOACTBEHHBIX MTPOLIECCOB;

2. alAUTUBHOE MPOU3BOJACTBO (3D-meuarp) st YyCKOPEHHOTO CO3JIaHUSl CIOMKHBIX
JIeTane;

3. mpuMmeHeHne mpombinuieHHoro wHTepHeTa Bemed (IloT) mns MonuTopmHra WM
ONTHMH3ALUHU ITPOLIECCOB;

4. UCNIOJIb30BAaHUE HMCKYCCTBEHHOTO MHTEIUIEKTa M MAIIMHHOTO OOy4YeHHs Ui
MPEAUKTUBHOIO 00CITY)KUBaHUS U YIIPABIIEHUS PECYPCAMU;

5. uHTerpanus HUGPOBbIX JBOHHUKOB JJI MOJIETUPOBAHUS TPOU3BOACTBEHHBIX JIMHUN

1 000pyIOBaHUA.

OTH TEHJICHIIMU CO3JAI0T OCHOBY IS (opMHpOBaHUS «YMHBIX (HaOpUK», TJIe
MIPOU3BOJICTBO CTAHOBUTCSI THOKMM, aBTOHOMHBIM U MHTEJUICKTyaJIbHO YIIPABIISEMbIM.
BHenpeHne TakuX TEXHOJOTHM B MNPOMBIIUIEHHOCTh |YPKMEHHCTaHA ITO3BOJISIET
MOBBICUTh KOHKYPEHTOCIIOCOOHOCTh MPEINPUATHI, COKPATUTh ITPOU3BOJICTBEHHBIC
W3CPKKHU, YIYUIIUTh KAa4eCTBO MNPOIYKIIMU M OOECIEUUTh YCTOWYMBOE pPa3BUTHE
MPOMBIIIJIEHHOTO CEKTOPA.

ABTOMaTH3alUs U POOOTH3ALIMS

ABTOMAaTH3alusl SBJISETCS KIIOYEBBIM  (DAKTOpPOM MOBBIIEHUS 3(PPEKTUBHOCTH
ITPOM3BOJICTBEHHBIX IpouleccoB. OHA MO3BOJSIET CHU3WTH TPYAO03aTpPaThl, IOBBICUTH
TOYHOCTh ONEpalii 1 00ecrneynuTh CTA0OMIbHOE Ka4yeCcTBO NpoAYyKIuU. CoOBpeMEHHbIE
MPOMBIIUICHHBIE POOOTHI BBIOJHSAIOT PYHKIIMU COOPKU, CBAPKH, OKPACKH, YITAKOBKH U
KOHTPOJISI KA4€CTBa.

[IpumeHeHrne poOOTOTEXHUKHU MO3BOJISIET Pealn30BaTh HEMPEPHIBHOE MPOU3BOACTBO C
MUHUMAaJIbHBIMH OCTaHOBKaMH, IOBBICUTh 0O€30MacCHOCTh PAOOTHUKOB M CHU3UTH
BIIMSIHUE 4enoBeYeckoro (Qakropa. VHTemnekTyanbHble CHUCTEMBI YINpPABICHUS
poOoTamu 00ecrneurnBaOT aJaNTUBHOCTh, YTO BAKHO MPHU MPOU3BOJICTBE CEPUMHON U
WHJVBUyJIM3UPOBAHHON TPOIYKIUH.

AJUINTUBHBIE TEXHOJIOTUU U 3D-nmeyatn

AnauTuBHOE TPoM3BOACTBO (3D-mevarh) MO3BOJIAET CO3/1aBaTh CIOXHBIE JETalu 0e3
HEOOXOJAMMOCTH UCHOJIb30BaHUs (OpM W IITAMIOB. OJTO COKpAIllaeT Bpems
MMPOM3BOJICTBA MPOTOTUIIOB, CHWXXAET MAaTEpUAJbHbIE TOTEPU M  OTKPHIBAECT
BO3MOKHOCTH JIJIsI KACTOMU3ALUU TPOAYKIUH.

CoBpemenHble Marepuasibl st 3D-meyaTd  BKJIIOYAIOT TOJUMEPBI, METAJLIbI,
KOMITIO3UTHl U Owomarepuanbl. lcmonb3oBaHWE aAJUTUBHBIX TEXHOJOTHUH B
ABUAIMOHHOM, aBTOMOOWJIBHOM W MEAWIIMHCKON MPOMBIIIUICHHOCTH CIIOCOOCTBYET
COKPAIIIEHUIO MaCChl U3EIUMI, TOBBIIICHUIO MPOYHOCTH U ONITUMHU3ALUHA KOHCTPYKITUH.
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IHu¢ppoBu3anus U NPOMBbILLICHHBI HHTEPHET Belen

[Ipombimnennsiii  untepHer Beuiet (IloT) mnpencrtaBmsier coOoil  MHTErparuio
CEHCOPHBIX YCTPOMCTB, MAIIMHHOIO OOYYEHHS U AaHAJIMTUKH JaHHBIX JUJISl yIPaBICHUS
MIPOU3BOICTBEHHBIMH MPOLECCAMU B PEAIIBHOM BPEMEHHU.

JlaT4uKu ¥ MHTEJUIEKTyaJIbHbIE CHUCTEMbl MOHUTOPUHIA IMO3BOJISIOT OTCIIEKUBATH
TeMIIepaTypy, BUOpaIHio, U3HOC 000PYI0BAaHHUS U TIPOU3BOICTBEHHBIC TTAPAMETPHI, UTO
oOecrieunBaeT MPEAUKTUBHOE OOCITYKMBAaHUE, COKpAICHHE MPOCTOS W CHUKCHUE
aBapuUHOCTH. AHAJIUTHKA OOJBIMX JAHHBIX TIIO3BOJIAET BBISABISITH CKPBITHIE
3aKOHOMEPHOCTH W ONTHUMHU3UPOBATh JIOTUCTHUKY, SHEPronoTpeOJeHWEe U KadyeCTBO

IPOTYKITHH.
HNHuTeniekTyajibHbIe CHCTEMbI KOHTPOJISI KA4eCTBa

COBpeMeHHBIe IMPOU3BOACTBCHHBLIC NPCANPUATUA BHCAPAIOT CHCTEMbI KOHTPOJIA
KadeCTBa C HCIIOJb30BAHNCM KOMIIBIOTCPHOI'0O 3PCHHA, MAIIMHHOI'O O6y‘—I€HI/IH )51
ABTOMATHU3HUPOBAHHBIX U3MCPUTCIIbHBIX KOMIIIICKCOB.

KaMepr BBICOKON TOYHOCTHU U IIpOrpaMMHOC oOecreyeHne MO3BOISIOT O6Hap}I)KI/IBaTB
IIG(I)GKTI)I Ha PpaHHHUX CTaOuAX, CHHIKAA 6paK W TIOBBIIIAS HAIEKHOCTD IMPOAYKIIHH.
I/IHTGHHCKTyaHBHBIG CHCTCMBI MOI'yT AJalITUPOBATLCA K HN3MCHCHUAM B
IIPOU3BOACTBCHHOM IIPOLCCCC MW IIPOTHO3HUPOBATHL ITOTCHIHAJIBHBIC I[G(bCKTbI, qTo
IIOBBIIIIACT YCTOﬁqHBOCTL K OIITMOKaM 1 MHUHHUMU3UPYCT q)HHaHCOBLIe IIOTCpPH.

JHeprod3¢GeKTUBHOCTDH M YCTOWYHUBOE MPOU3BO/ICTBO

OnTuMuzaisi PHEPromnoTpedseHus W IKOJIOTHYECKass YCTOWYUBOCTH CTAHOBSITCS
[IPUOPUTETAMHU JU1sL ITPOMBILIJIEHHBIX IIPEATNPUITUN. Hcnonb3oBaHue
HEProdhHEKTUBHOTO 000PYIOBaHUS, BO30OHOBIISIEMBIX HCTOYHUKOB OHEPTUU U
CHUCTEM PEKYNEPALUN TEIJIa MO3BOJISECT CHUKATh 3aTPAThl U YMEHBIIIATh BO3ACHCTBUE
Ha OKPYXKaIOILYIO Cpeny.

Brenpenue «3en€HBIX» TEXHOJOTHUHA CIMOCOOCTBYET HE TOJBKO JKOJIOTHYECKOU
OTBETCTBEHHOCTH, HO M TIOBBIIICHUIO KOHKYPEHTOCIIOCOOHOCTH TPENNPUSATUS Ha
MEXAYHApPOJIHOM PBIHKE.

MaremaTu4yeckoe MOAeJIMPOBAHUE U I (PPOBbIE TBOMHUKHU

MareMatuueckoe MOJIEIMPOBAHUE TIO3BOJISIET CO3/1aBaTh IU(pOBBIE  MoOENU
MPOM3BOJACTBEHHBIX  IPOLIECCOB U obopymoBaHHs,  YTO obOecrieunBaeT
MPOTHO3WPOBAHUE, TECTHPOBAHWE W ONTHUMHU3AIMUIO 0€3 OCTAaHOBKH PEaTbHOTO
ITPOU3BO/JICTBA.
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[udpoBbie TBOMHUKHU NPUMEHSIOTCS JIs aHAIKM3a MPOU3BOJAUTEIILHOCTH, BbBISBICHUS
Y3KHX MECT, TJIAHUPOBAHMS TEXHUYECKOTO 00CITY>)KHBAHUS ¥ TPOBEICHUS BUPTYATbHBIX
AKCIEPUMEHTOB, YTO 3HAYUTEJIBHO COKpAIIaeT PacxoJibl M MOBBIIIAET HAAEKHOCTD
paboThI NPEATPUITHSI.

HepCHeKTI/IBBI Pa3BUTUHA 1 MHTEI'PAllA I/IHHOBaHHﬁ

B Onmxaiimue roapl oXumaeTcs NaibHeWmias uHTerpaunus podororexHuku, lloT,
aJAUTUBHOIO IPOU3BOJCTBA M HCKYCCTBEHHOTO WHTEJUIEKTAa B IPOU3BOICTBEHHBIE
npoueccbl. OCHOBHBIE HAIIPaBJICHUS PA3BUTHS BKIKOYAIOT:

1. pa3BuUTHE aBTOHOMHBIX ITPOU3BOACTBEHHBIX KOMILJIEKCOB;

2. TIOBBIIIEHHE TOYHOCTU U CKOPOCTU aJAUTUBHOTO MPOU3BOJICTBA;

3. BHEJpPEHHUE CHUCTEM MPEAUKTUBHOIO OOCIY)XMBAaHUS U HWHTEJUIEKTYaJbHOTO
IJIAHUPOBAHUS;

4. unaterpanuto TexHojoruit AR u VR nns oOydenus mepcoHana v TIaHUPOBAHUS
IIPOLIECCOB;

5. 1udpoBU3ALMIO BCETO KU3HEHHOIO IMKJIA MPOAYKIUU OT MPOEKTUPOBAHUS [0
YTUJIU3ALHHU.

3akjIroueHue

CoBpeMeHHbIE TPOMBIIIIEHHBIE U TPOU3BOJCTBEHHBIE TEXHOJIOTUU UTPAIOT KITIOUEBYIO
pOIIb B Pa3BUTHH OSKOHOMHKH W TOBBIIICHUH J(PGEKTUBHOCTH MPEATPUITHI.
ABTOMaTH3aIus, poOOTH3aIMs, aAJUTHBHOE MPOU3BOJCTBO, LH(ppoBU3aNUsI U
MHTEIJIEKTyalIbHBIE CUCTEMBI CO3/JAaI0T OCHOBY «yMHOTO TIPOM3BOCTBAY, I/I€ TIPOIIECCHI
CTaHOBATCA Ooyiee TOYHBIMH, O€30MACHBIMH U yCTOWYMBBIMU. UWHTerparms
WHHOBAIIMOHHBIX TEXHOJIOTUH TMO3BOJIIET MPEANPHUITHIM ONTUMHU3UPOBATH PECYPCHI,
COKpamaTh 3aTpaThl, MOBBIIIATH KAYECTBO MNPOAYKIMH W CHUXKATh BIMSHUE Ha
OKpy>XaroIyto cpefly. Buenpenune gannapix pemenuii B TypkMeHucTaHe cnocoOCcTByeT
(OpMUPOBAHNUIO KOHKYPEHTOCIOCOOHOIO M YCTOMYMBOIO MPOMBIIIIEHHOTO CEKTOpa,
cocoOHOTro 3(EeKTUBHO OTBEUYATh Ha BbI30BbI X XI Beka.
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Abstract

The teaching of English as a foreign language is undergoing a profound transformation
due to the rapid development of digital technologies, pedagogical innovations, and
global communication needs. Traditional methods are increasingly being complemented
by interactive and student-centered approaches that promote active participation, critical
thinking, and practical language use. This article examines innovative and interactive
methods of teaching English, focusing on communicative techniques, digital tools, and
blended learning models that enhance language acquisition and student engagement.

Keywords: English language teaching, interactive methods, innovation, communicative
approach, digital tools, blended learning.

Introduction

The teaching of English has moved far beyond traditional grammar translation methods
and rote memorization techniques that dominated language classrooms for centuries. In
the 21st century, English has solidified its role as the global lingua franca, serving as the
primary medium of communication in international business, science, technology,
education, and diplomacy. As a result, modern education systems increasingly prioritize
the development of communicative competence, intercultural understanding, and critical
thinking skills.

Globalization has intensified the need for learners to use English not only as a tool for
basic interaction but also as a means of participating effectively in global academic and
professional communities. Proficiency in English is now directly linked to access to
high-quality education, employment opportunities, and participation in cross-cultural
exchanges. Therefore, language teaching must move beyond the mere transmission of
grammatical knowledge and vocabulary lists, shifting toward methods that cultivate
functional and pragmatic language use in authentic contexts.

Technological advancements play a transformative role in this shift. The rise of digital
communication, online education platforms, social media, and Al-based learning tools
has reshaped both how students learn and how teachers teach.

-159 -



Learners today expect interactive, personalized, and engaging experiences that mirror
real-world communication. Traditional teacher-centered models are being replaced with
student-centered approaches that emphasize participation, collaboration, and active
construction of knowledge.

Moreover, current pedagogical trends place increasing emphasis on 21st-century skills,
including problem-solving, creativity, adaptability, and intercultural awareness. These
skills are integrated with language learning through project-based activities,
collaborative discussions, debates, and interactive technologies. By combining linguistic
knowledge with cognitive and social development, innovative teaching methods prepare
students for meaningful communication in diverse settings.

The introduction of interactive and innovative teaching strategies represents not
merely a methodological change but a fundamental pedagogical shift. It requires
rethinking classroom roles, instructional design, and assessment methods to align with
global educational goals. Teachers must adopt new competencies, becoming facilitators,
mentors, and co-creators of knowledge rather than sole transmitters of information.

In this context, exploring and implementing innovative and interactive methods of
teaching English becomes essential for improving learning outcomes, increasing
motivation, and preparing learners to function effectively in a globalized world.

Communicative and Task-Based Approaches

Communicative Language Teaching (CLT) represents a paradigm shift from traditional
language instruction methods that emphasized grammatical accuracy and passive
knowledge acquisition. Instead, CLT places meaningful communication at the core of
the learning process, viewing language as a tool for interaction rather than merely a
system of rules. The primary objective is to enable learners to use the language
effectively and appropriately in various real-life contexts, both formal and informal.

Unlike earlier approaches that prioritized error correction and memorization of isolated
linguistic forms, CLT focuses on the functional use of language. Classroom activities
are designed to simulate authentic communication through role plays, debates,
interviews, simulations, problem-solving scenarios, and collaborative projects. Such
activities encourage learners to negotiate meaning, express opinions, ask questions,
clarify misunderstandings, and adapt their speech to different communicative situations.
This active engagement enhances both fluency and accuracy over time, as language is
learned through purposeful use.

An essential feature of CLT is the redefined role of the teacher. Rather than acting solely
as a source of knowledge and authority, teachers become facilitators, guides, and co-
communicators. They create supportive environments where students feel comfortable
experimenting with language, taking communicative risks, and learning from both
successes and mistakes. Feedback is integrated into communicative activities, focusing
not only on correcting errors but also on developing strategies for effective interaction.
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Task-Based Learning (TBL) is a pedagogical framework closely related to CLT, which
organizes instruction around authentic, goal-oriented tasks. These tasks mirror real-
world situations, requiring learners to use language as a means to complete a specific
objective rather than simply practicing linguistic structures in isolation. Examples
include planning a trip, conducting surveys, preparing presentations, solving community
problems, or negotiating agreements.

TBL typically follows a structured cycle consisting of three phases:

1. Pre-task — Introduction to the topic and preparation for the main task, including
relevant vocabulary, expressions, or strategies.

2. Task cycle — Students complete the communicative task, often working
collaboratively, while the teacher observes and provides guidance as needed.

3. Post-task — Reflection, feedback, and language focus, where students analyze
their performance and teachers address linguistic forms that emerged during the
task.

This approach is especially effective in promoting spontaneous language use,
encouraging learners to draw on their existing linguistic resources and develop new ones
through interaction. By emphasizing fluency and meaningful engagement, TBL reduces
learners’ fear of making mistakes and builds communicative confidence, which is
crucial for real-life language application.

Furthermore, both CLT and TBL align with principles of constructivist learning, where
knowledge is actively constructed through social interaction and contextualized
experiences. They also integrate naturally with 21st-century educational goals,
supporting the development of critical thinking, problem-solving skills, collaboration,
and intercultural competence.

The communicative and task-based approaches have proven highly adaptable to
different educational contexts, from primary schools to universities and professional
training programs. They provide a flexible framework that can be tailored to learners’
proficiency levels, learning styles, and specific needs, making them particularly
effective in modern English language teaching.

Digital Technologies and Interactive Tools

The integration of digital technologies has transformed English language teaching,
providing educators and learners with a wide array of tools that support interactive,
flexible, and learner-centered education. Unlike traditional classroom settings, where
instruction is often limited to textbooks and face-to-face interaction, digital platforms
offer dynamic learning environments that foster engagement, personalization, and
collaboration.

A variety of educational platforms—such as Google Classroom, Kahoot!, Quizlet, and
Duolingo—enable teachers to create and manage interactive activities, assessments, and
discussions.

-161-



Google Classroom serves as a central hub for organizing assignments, distributing
resources, and facilitating communication between students and teachers. Kahoot!
introduces gamification into the classroom by turning quizzes and reviews into
competitive, game-like experiences, which increases motivation and retention. Quizlet
allows learners to create digital flashcards and engage in various learning modes,
supporting vocabulary acquisition and spaced repetition. Duolingo, through its adaptive
algorithms and mobile-friendly interface, provides learners with self-paced practice,
immediate feedback, and a sense of progression, making language learning more
accessible beyond the classroom walls.

Multimedia content plays a crucial role in enhancing language skills. Videos, podcasts,
animations, and interactive quizzes expose students to authentic language use, diverse
accents, and cultural contexts. Listening to real conversations, news broadcasts, or
thematic podcasts helps improve listening comprehension, while interactive quizzes
and subtitles assist in reinforcing vocabulary and grammar. This multimodal input caters
to different learning styles—visual, auditory, and kinesthetic—thereby promoting more
effective knowledge retention.

Virtual classrooms and video conferencing tools (such as Zoom, Microsoft Teams, or
Google Meet) have expanded the possibilities for real-time communication and
intercultural exchange. Students can participate in live discussions with teachers,
collaborate on projects with peers from other countries, and communicate with native
speakers, which enhances not only linguistic competence but also intercultural
awareness. These experiences help learners understand cultural nuances, pragmatic
language use, and real-world communication strategies that cannot be fully captured
through textbooks alone.

Emerging technologies such as Augmented Reality (AR) and Virtual Reality (VR)
are introducing a new dimension to language education. AR applications can overlay
translations, vocabulary hints, or contextual prompts onto real-world objects, turning the
physical environment into an interactive language lab. VR, on the other hand, immerses
learners in fully simulated environments—such as virtual cafés, airports, or
classrooms—where they can practice conversational skills in authentic contexts
without leaving the classroom. These immersive experiences reduce anxiety, increase
engagement, and provide opportunities for repeated practice in realistic scenarios.

Furthermore, Learning Management Systems (LMS) and data analytics tools allow
teachers to track learners’ progress, identify areas of difficulty, and adapt instruction
to individual needs. Personalized feedback and adaptive learning paths make it possible
to support both high-achieving students and those who need additional reinforcement.

The effective integration of digital technologies requires not only technical
infrastructure but also digital literacy on the part of both teachers and students.
Educators must be trained to select appropriate tools, design meaningful tasks, and
balance technology with pedagogical objectives.
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When implemented thoughtfully, digital and interactive tools can enhance learner
autonomy, increase motivation, and make language learning more engaging and
effective than ever before.

Blended Learning and Flipped Classrooms

Blended learning represents a powerful integration of traditional in-person teaching and
modern digital technologies. By combining classroom instruction with online learning
components, students are given the opportunity to explore content at their own pace
while still benefiting from meaningful, face-to-face interactions with their teachers and
peers. This model accommodates diverse learning styles, promotes self-discipline, and
provides additional resources beyond the classroom walls.

The flipped classroom approach takes blended learning a step further by inverting the
traditional teaching structure. Instead of receiving lectures during class time, students
engage with theoretical materials—such as pre-recorded video lessons, podcasts, or
assigned readings—at home. Class time is then dedicated to applying knowledge
through interactive activities such as group discussions, collaborative problem-solving,
debates, and creative projects.

This pedagogical shift places students at the center of the learning process. It promotes
critical thinking, active engagement, and peer-to-peer collaboration. Teachers,
meanwhile, are able to focus their attention on guiding learners, addressing individual
difficulties, and providing personalized feedback. Research has shown that flipped
classrooms can lead to improved academic performance, greater student motivation, and
deeper understanding of complex concepts.

Blended and flipped models also encourage learners to take responsibility for their
progress, fostering autonomy and lifelong learning skills that are essential in the 21st
century.

Interactive Group Activities and Peer Learning

Collaborative learning has become an essential component of modern English language
teaching, as it actively involves students in the learning process and transforms the
classroom into a dynamic community of learners. Through interactive group activities
such as role plays, debates, language games, peer editing sessions, and group projects,
students not only practice language skills but also develop essential interpersonal and
problem-solving abilities.

Pair and group work provide numerous opportunities to improve speaking, listening, and
negotiation skills in a supportive environment. By interacting with their peers, learners
are exposed to different perspectives, communication styles, and linguistic strategies.
This diversity mirrors real-world communication, making language use more authentic
and meaningful.
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Collaborative tasks also help reduce the anxiety often associated with speaking a foreign
language. Working in smaller groups creates a safe space for experimentation, where
learners can take linguistic risks, make mistakes, and receive immediate feedback
without the fear of public judgment.

Peer teaching and peer feedback are particularly powerful techniques within this
approach. When students explain concepts to their classmates, they deepen their own
understanding, reinforce key language structures, and build confidence. Similarly,
providing and receiving constructive feedback develops critical language awareness,
analytical skills, and mutual respect.

Ultimately, interactive group activities and peer learning foster a sense of shared
responsibility for learning, increase motivation, and build a strong classroom community
that supports language development.

Teacher’s Role in Innovative Classrooms

In innovative English language classrooms, the teacher’s role undergoes a fundamental
transformation. Rather than serving as the sole source of knowledge, the teacher
becomes a facilitator, mentor, and co-learner who guides students through interactive
and student-centered learning experiences. This shift requires educators to adopt new
pedagogical mindsets and embrace dynamic teaching methods that encourage active
participation and critical thinking.

Teachers are responsible for designing meaningful learning environments that integrate
a variety of methods—such as communicative tasks, digital tools, and project-based
activities—to meet the diverse needs of learners. They curate authentic materials,
structure collaborative tasks, and provide continuous formative feedback, helping
students build linguistic competence and confidence.

Technological literacy plays a key role in this process. Modern teachers must be
comfortable using digital platforms, online resources, and interactive tools to enhance
engagement and personalize learning. They act as mediators between technology and
pedagogy, ensuring that digital resources are used purposefully rather than superficially.

Adaptability is equally important. Innovative classrooms are dynamic spaces where
activities may evolve based on student responses, interests, and challenges. Effective
teachers remain flexible, adjusting their strategies in real time to maximize learning
outcomes.

Moreover, professional development programs, workshops, and continuous
methodological training are essential to equip teachers with the skills needed to
implement innovative approaches successfully. By engaging in lifelong learning,
teachers not only stay updated with new trends and technologies but also model curiosity
and growth for their students.
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Ultimately, the teacher in an innovative classroom serves as a guide who inspires
learners to take ownership of their learning journey, fostering independence, creativity,
and communicative competence.

Challenges and Future Perspectives

While innovative methods offer significant benefits, their implementation faces
challenges such as limited technological infrastructure, lack of teacher training, and
resistance to change. Overcoming these barriers requires investment in educational
technologies, policy support, and cultural shifts toward learner-centered education.
Future trends point toward personalized learning through artificial intelligence, adaptive
platforms, and greater integration of intercultural communication skills.

Conclusion

Innovative and interactive methods are transforming English language teaching by
making it more engaging, practical, and learner-oriented. By integrating communicative
approaches, digital tools, and blended models, educators can enhance language
proficiency and prepare students for real-world communication. Continuous teacher
training and institutional support are key to sustaining these advancements and ensuring
equitable access to quality language education.
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PA3PABOTKA HOBBIX APXUTEKTYP KBAHTOBbBIX KOMIIBIOTEPOB:
OT ®U3NYECKHUX IUIAT®OPM K OTKA30YCTOMYNUBBIM
CUCTEMAM
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rOCy1apCTBEHHBIA YHUBEPCUTET
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Acnupant kadenpsl KBAaHTOBOM nHpopmanuu u metposioruu, HoBocubupckuii
roCyJapCTBEHHBI YHUBEPCUTET
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AHHOTALIUA

Hacrosimass cratess mnpeacraBiisieT cOOOM BCECTOPOHHHMM aHalU3 COBPEMEHHBIX
IIOIXO0/I0B K pa3padoTKe apXUTEKTYP KBAHTOBBIX KOMIIBIOTEPOB. PaccMaTpuBaroTcs
(yHI1aMEHTaJIbHBIE BBI30BBI, CBSI3aHHBIE C CO3JJaHMEM MAacCIITa0MPYEMbIX U HAJEKHBIX
KBAHTOBBIX CHUCTEM, BKJIIOYasl MpoOJeMbl JeKOTepeHIUH, YIIPaBJIeHUus1 KyOuTamMu u
ux cBsA3HOCTH. [leTanibHO 00CYXJal0TCs KIIOUeBble (pu3nueckue miardopmbl, TaKue
KAaK CBePXIpPOBOJsilIHe KYOUTHI, 3aXBa4YeHHbICe HOHBI U (DOTOHHBbIEC CHCTEMBbI, U UX
YHUKAJIbHBIE apXUTEKTYpHbIE OCOOEHHOCTH. B cTaThe ONUCHIBAIOTCS KIIIOUEBBIE
KpUTEPUHU OIIEHKU 3(PPEKTUBHOCTH, TaKuE KaK (PUIEJUTH U KBAHTOBBII 00bEM.
Oco0oe BHHMMaHHME YAENseTCS NEpPCHeKTUBAM CO3/JaHHUS  OTKa30yCTOMYMBBIX
KBAHTOBBIX KOMIIBIOTEPOB, CIOCOOHBIX BBINOJHATH CIOXHBIE aJITOPUTMBI 0O€3
HAKOIUICHHUS OIINOOK.

KuroueBble cj10Ba: KBAHTOBBIE BHIUUCIICHUS, APXUTEKTYPhl KBAHTOBBIX KOMITHIOTEPOB,
CBEPXIMPOBOSAIINE KyOUTHI, 3aXBaUYC€HHbIE HOHBI, OTKA30yCTONYHBOCTH, KBAHTOBBIN
00bEM, puaeIuTH.

Beenenue

Co3naHre KBAaHTOBOI'0 KOMIIbIOTEPAa — 3TO HE MPOCTO BOIMPOC BHIOOpA MPaBUIBLHBIX
MaTepuaioB i KYOMTOB. DTO, TPEXKIE BCEro, 3ajada apXuTekTypHas. Kak B
CTPOUTEILCTBE JIOMA, TJI¢ BAXEH HE TOJIBKO KUPIHUY, HO M 4YEPTEXK, OMPEesIIONTuit
pacrmoyio)KeHMe KOMHAT M KOMMYHHUKAIIMH, TaKk W B KBAHTOBBIX BBIYUCIICHUSX,
apXUTEKTypa OMpeaesseT, Kak KyOUThl OyayT B3aUMOJCHCTBOBAThH JIPYT C APYTOM U
o0OpabaTpiBaTh HHPOPMAITHIO.
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PaHHue KBaHTOBBIE YCTPONCTBA MTPEICTABIISIIM COOOM JIUIIb IPOTOTHUIIBI C HECKOJIBKUMU
KyOUTaMH, COeTUHEHHBIMU MO TpocTor cxeme. OAHAKO Ji BBIMOJHEHUS CIOKHBIX
BBIUMCIICHUM, CHOCOOHBIX NPEB30MTH KIACCHUUYECKHWE KOMIBIOTEPhI, HaM HY>KHbI
COBEpIICHHO HOBBIC, MAacCHITAOMpPyeMble M YCTOMUYMBBIC K OIIMOKAM apXUTEKTYPHI.
Pa3paboTka 3TUX apXUTEKTYp — 3TO OJUH M3 CaAMbIX BaXXHBIX M CJIOKHBIX BBI30BOB B
COBPEMEHHOU HAYKE U UHKECHEPUHU.

Teopernueckue 0CHOBBI

Pa3paboTka apXuTEeKTyp KBAaHTOBBIX KOMIIBIOTEPOB Oa3upyeTcs Ha HECKOJIbKUX
KJIFOUEBBIX TEOPETUYECKUX MpUHIMINAX. B ocCHOBe JeXUT HaObOp KpUTEPHEB,
npenioxeHHslx  J[oBugom JIuBunHueHIO, KOTOpBIE OMUCHIBAIOT TpPeOOBAHUA K
¢buznueckoil cucteme, 4ToObI OHA MOTJIa OBITH OCHOBOM JIJIsl KBAHTOBBIX BBIYMCIICHUH.
OTH  KpUTEpUU  BKIIOYAIOT BO3MOXKHOCTh  MAaCIHITAOMPOBAaHHUSA, CIOCOOHOCTH
MHULMAIN3UPOBATh U U3MEPSITh COCTOSHHUS KyOHMTOB, a TaKKe JJIUTEIbHOE BpeMsl
KOrepeHTHOCTH. KIIOUEBBIM apXUTEKTYpPHBIM 3JEMEHTOM SBISICTCA CBA3HOCTH
KyOMTOB — CX€Ma, 110 KOTOPOIl KyOUTBl MOTYT B3aUMOJIEHCTBOBaTh MeXay coOoi. B
OTJIMYKE OT KJIACCUYECKUX YMIIOB, T'Ie Jr00ast mapa OMTOB MOXKET B3aUMO/IEHCTBOBATh,
B KBaHTOBBIX KOMIIBIOTEPAX OINEPALMU MOTYT IIPOBOJUTHCS TOJIBKO MEKIY COCETHUMU
kyouramu. [loaToMy, 4TOOBI BBINOJIHUTH aJITOPUTM, HEOOXOIUMO MPOAYMATh
pacnoio)keHue KyOUTOB M MX CBsi3H. EIE ONMH KPUTHYECKH Ba)KHbBIM aclekT —
0TKAa30yCTOMYHUBOCTD. [I0CKONIBKY KyOUTHI KpaliHE XPYIIKH, Jr00ast onepamusi BHOCUT
OIKOKY. ApPXHUTEKTYphl pa3padaThIBAIOTCA TaKUM O00pa3oM, YTOObI C IOMOIIbIO
KBAHTOBOI KOPPeKIUM 0IIMO0K MOKHO OBLTO UCIIPABIISITH OIIMOKH OBICTPEE, UEM OHU
HAaKaIUIMBAIOTCS, COXPaHss LEIOCTHOCTh BBIYMCIICHUN.

Pasiin4HbIe apXUTEKTYPbI U IIIAT(HOPMBI

CeromHss Ha apeHE KBAHTOBBIX BBIYMCICHUN COPEBHYIOTCSI HECKOJBKO BEIYIIHUX
apXUTEKTYP, KaXk1ast U3 KOTOPHIX UMEET CBOU CUIIbHBIC U CIa0ble CTOPOHBHI.

1. CaepxnpoBojsimue KyOUTbI: DTa apXUTEKTYpa UCTIOIB3YET CBEPXIIPOBOISIIINE
KOHTYpbI, paloTaronue TMpU KPUOTCHHBIX TeMIeparypax, OJU3KHUX K
abCcomOTHOMY HYJI0. X apXuTeKTypa 4acTo MpeACTaBiIseT cO00i IBYMEpPHYIO
CETKY C Pa3JIMYHbIMU TUIIAMU CBS3€U, TAKUMM KaK "TKENBIA TeKcaroHaaIbHbIN"
(heavy-hex) y IBM wmiu "pemérka" y Google. x rimaBHOE MPEeUMYIIECTBO —
BBICOKAs] CKOPOCTh BBITIOJIHEHUSI ONEpalydid, 4YTO MO3BOJISIET MPOBOAUTH MHOIO
BBIYUCJICHUH JIO TOTO, KaK KyOUTHI MMOTEPSIOT KOTEPEHTHOCTb.

2. 3axBaueHHble HOHBI: JTa apXUTEKTypa HCIOJb3YeT OTIEIbHbIE aTOMBI,
MOMMaHHBIE B AJIEKTPOMArHUTHYO JIOBYIIKY. IOHBI MOT'YT OBITH IEPEMEIIEHBI T10
JIOBYIIIKE, YTO TO3BOJISET BBIMOJHATH ONEpPALMM MEXIY JIIOOBIMU KyOUTaMH B
MaccuBe, oOecreunBasi MOJHYK CBSI3HOCTH. [J1aBHOE NpPEUMYIIECTBO —
HEBEPOSATHO BBICOKasE (uaeuTH (TOYHOCTH) OINEpalMii W JOJIroe BpeMs
KorepeHTHOCTU. HegocTaTok — OTHOCHUTENIbHO HU3Kasi CKOPOCThH BBIMOJIHEHUS
oIeparum.
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3. @oToHHBIE cUCTeMBI: B 3T0i apxuTekType KyOuThl KOTUpyroTcs B poToHaxX. Mx
npeuMmyliecTtea — paboTa Mpud KOMHATHOM TeMmMIeparype U  HU3Kas
JIEKOTePeHIINs. APXUTEKTypa MPEJACTaBISAET COO0H CIOKHBIN ONTUYECKHUIA YHII C
BOJIHOBOJaMU. OCHOBHOM BBI30B — BEPOSTHOCTHBIN XapaKTep B3aUMOICHCTBHIA,
YTO JI€JIa€T CO3/IAHUE HAAEKHBIX KBAHTOBBIX TE€HUTOB CI0KHOU 3aa4eil.

IIpuMmeHeHune U THOPUIHBIE MOIXObI

BbIOOp apXHUTEKTyphl KBAaHTOBOTO KOMIIBIOTEpAa YacTO 3aBUCUT OT KOHKPETHOIO
npuioxkenus. Hanmpumep, Bbicokast puaenuTu u aoaras KOreépeHTHOCTh 3aXBauyeHHBIX
VMOHOB JICJIAIOT MX WACAIBHBIMU JUUII KBAHTOBOM XMMHM U TOYHBIX CUMYJIALIUH, TIE
BAKHA KaxKJIas omnepauus. B To ke Bpems, BBICOKAs CKOPOCTb CBEPXIIPOBOIALINX
KyOHTOB [elaeT WX NPUBICKATEIbHBIMUA [UISI AJTOPUTMOB ONTHMHU3AIUM WU
MalIMHHOrO 00y4eHusi. B mocnenHee BpeMs pacT€T MHTEpeC K TIMOPHIAHBIM
APXUTEKTYpaM, KOTOpble OOBENMHSAIOT CUJIbHBIE CTOPOHBI pPa3HBIX IJIATPOPM.
Hanpumep, MOXHO HCIIOIb30BaTh (POTOHHBIE CUCTEMBI JJIs IEpejaun 3aIlyTAaHHOCTH Ha
OOJIBbIINE PACCTOSHUSA MEKY CBEPXITPOBOISLIIMMU KBAHTOBBIMU MPOIIECCOPAMHU.

HUrposbie U MyJbTUMETUHHBbIE METOAbI

Pa3pa60TI<a HOBBIX APXUTCKTYP Tpe6yeT HNHTCHCHUBHOI'O HCIIOJIb30BaHUA
BBIYHCIUTCIIBHBIX HWHCTPYMCHTOB. I/IH)KeHepBI HCIIOJIB3YIOT CIICHIHAJIM3UPOBAHHLIC
CAD-cucrembl A1 IIPOCKTUPOBAHMA KBAHTOBBIX YHIIOB, a4 TaKXC KBAHTOBLIC
CUMYJATOPbLI 711 MOACIIMPOBAHUA ITIOBCACHMHA KY6I/ITOB K OINTHMHU3aAllMU HX
PAaCIIOJIOKCHUA. Ot HHCTPYMCHTBI ITO3BOJIAKOT HMCCIICOOBATH HOBBIC APXHUTCKTYPHBIC
peuicHusA, HC TpaTd PCCYypPChbl HaA (bHSH‘-IGCKOG IIPOU3BOACTBO KaXJIO0Iro IIPpOTOTHIIA.
MYJIBTHMG,Z[I/II;'IHBIG BHU3yaJIM3alli IIOMOI'alOT IIOHATH CJIOKHBIC BBaHMOI[eﬁCTBHH
MCIKOY Ky6I/ITaMI/I N ABJIIOTCS HCHHBIM MHCTPYMCHTOM AJIA 06y‘ICHI/I$I N IPUBJICYCHUA
HOBBIX CIICHUAJIUCTOB.

NuauBuayaausanus u iudpdepenuuanns o0yueHust

Br16op apXuTeKTyphl AJiS KOHKPETHOW 3adaun TpedyeT aupepeHIupoBaAHHOTO
noaxona. Hampumep, s co3maHus YHHBEPCAIBHOTO KBAHTOBOTO KOMIIBIOTEDA,
CIIOCOOHOTO pPEelIaTh pa3IMYHbIE AITOPUTMbI, HEOOXOAMMA APXUTEKTypa C BBICOKOMN
CBA3HOCTBHIO M HU3KOW OIIMOKOW. [[1s1 permieHus crnenuanu3upoBaHHbBIX 33]a4, TaKUX
KaK MOJEIUPOBAHUE MOJIEKYJ, JOCTATOYHO APXUTEKTYPhl, ONTUMHU3UPOBAHHOU ITOJ
CUMYJIAIMIO, C BO3MOXHOCThIO TOYHOW HACTPOMKH B3aUMOJCUCTBHI. DTO O3HAYAET,
YTO HE CYIIECTBYET "YHUBEpPCAJIbHOU" apXWUTEKTyphbl, U Kaxnaas miatdopma Oynaer
MMETh CBOIO HUIILY HA PBIHKE.
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Ouenka 3¢ GeKTUBHOCTH METO/I0B

JInst CpaBHEHHMsI Pa3HBIX APXUTEKTYP MCIIOIB3YIOTCS KIIIOUEBBIE METPUKH, KOTOPBIE
MOKa3bIBAIOT UX 3(PGeKTUBHOCTh. KBaHTOBBI 00bEM — 3TO CIIOXKHBIN MOKa3aTeNb,
KOTOPBIA YYUTBIBAET KaK KOJMYECTBO KyOMTOB, TaK M UX (PUIEIUTU U CBSI3HOCTb.
®uaesnTH (TOYHOCTD) OTIEPALIMU [TOKA3bIBAET, HACKOJIBKO OJIM3KO pE3yJIbTaT peabHOM
OIlepalliy K UacanbHOMY. BpeMsi KOrepeHTHOCTH — 3TO BpEMsi, B TEYEHUE KOTOPOIO
KyOUT MOKET COXpaHATh CBOIO KBAaHTOBYIO NMpUpPOAY. Bce 3T mapaMerpsl NOCTOSIHHO
ONTUMU3HUPYIOTCS, U UX YJIYy4IICHHE SBIIAECTCA MPU3HAKOM Iporpecca B pa3paboTKe
KBAaHTOBBIX KOMITBIOTEPOB.

3akijroueHue

Pa3paboTka HOBBIX apXUTEKTyp — 3TO JBWXKYIAs CUJa B Pa3BUTHUM KBAaHTOBBIX
KOMITbIOTEpOB. KOHKYpeHIMS MEXIy pa3iudyHbIMA (U3HUECKUMHU IUIaThopMamu
CTUMYJIMPYET WHHOBAIlMK, MNPUONMIKAas HAC K CO3/IaHUI0 MAacIITaOUpyeMbIX U
OTKa30yCTOMYMBBIX cucTeM. Iloka emeé He SCHO, Kakas AapXWUTEKTypa CTaHET
JOMUHUPYIOLIEH, HO COBEPIIEHHO OYEBHUJIHO, UYTO Oy/ylllee KBAHTOBBIX BBIUMCIICHUM
3aBUCHUT OT TOT'0, HACKOJIBKO XOPOIIO Mbl CMOKEM CIIPOEKTUPOBATh U PEaTU30BaTh ITU
CJI0KHBIE€ CUCTEMBI.
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Abstract:

Conversion, or zero-derivation, is one of the most productive word-formation processes
in English. It involves the creation of a new lexical item without any change in form,
typically by shifting a word from one part of speech to another. This article examines
the historical development, types, functional roles, and peculiarities of conversion in
English. Special attention is given to its syntactic, semantic, and stylistic characteristics,
as well as its practical implications for language learning and translation.

Keywords: Conversion, zero-derivation, word formation, English lexicon, syntactic
shift, semantic flexibility.

Introduction

Conversion, or zero-derivation, is a distinctive feature of English word formation that
allows words to shift categories without morphological modification. For example, the
noun “email” can function as a verb (“to email someone”) without any affixation. This
process is particularly productive in modern English, reflecting the language’s flexibility
and adaptability to new communicative needs.

The study of conversion is essential for linguists, lexicographers, and language teachers
because it highlights the interplay between syntax, semantics, and pragmatics in English.
Unlike languages with extensive inflectional morphology, English relies heavily on
syntactic context and stress patterns to indicate word class, making conversion a
prominent mechanism of lexical expansion.
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Historical Background of Conversion

The phenomenon of conversion in English has deep historical roots. Old English (OE)
demonstrated limited conversion, mostly involving nouns and verbs derived from the
same root. Over time, particularly during the Middle English (ME) and Early Modern
English (EModE) periods, conversion became increasingly productive due to the
simplification of inflectional endings and the growing influence of French and Latin
lexicon.

The industrial and technological revolutions of the 18th and 19th centuries contributed
to the emergence of numerous new nouns and verbs through conversion, as there was a
need to describe novel inventions, concepts, and processes. For instance, the noun
“access” became a verb in technical and commercial contexts, reflecting the functional
and semantic shift inherent in conversion.

Types of Conversion

Conversion in English, also known as zero-derivation, is a highly flexible word-
formation process. It allows words to change their grammatical category without any
overt morphological marker, relying instead on syntactic context and semantic shift.
Scholars classify conversion into several main types, each with its own characteristics,
productivity, and stylistic implications. Understanding these types is crucial for
linguists, language learners, translators, and lexicographers.

Noun-to-Verb Conversion

Noun-to-verb conversion is one of the most productive types in contemporary English.
It involves using a noun as a verb to denote actions or processes associated with the
noun’s referent. This pattern is especially common in business, technology, and social
communication contexts.

Examples:

« “to email” — to send an email

« “to host” — to organize or provide an event
« “to chair” — to preside over a meeting

« “to bottle” —to put a liquid into a bottle

Characteristics and Peculiarities:

. Often signifies the performance of an action related to the original noun.

« Highly productive in modern English due to technological innovation (“to
Google,” “to Facebook™).

« Stress patterns generally shift to indicate verb usage, e.g., noun: ‘record (first
syllable), verb: re‘cord (second syllable).

« Common in headlines, advertising, and informal registers due to conciseness and
stylistic economy.
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Historical Note:

Noun-to-verb conversion has roots in Old and Middle English but became especially
widespread during the Industrial Revolution and the digital era, reflecting the need for
concise linguistic forms to describe new activities and technologies.

Verb-to-Noun Conversion

Verb-to-noun conversion, also called nominalization, transforms verbs into nouns, often
indicating the action, process, or result. This type is highly frequent in academic,
technical, and formal English, and it is particularly prominent in American English.

Examples:

o “arun” — an instance of running
« ““a hit” — a successful act or event
« “a walk” — the action of walking

Characteristics:

« Produces event nouns or result nouns.

« Can create polysemy, as some verbs generate multiple noun meanings depending
on context (“run” can mean a physical activity, a managerial action, or a
sequence of events).

« Often requires pluralization and other noun inflections, e.g., “two runs”, “several
hits”.

Stylistic Functions:

« Adds nominal density and formality in scientific or technical writing.
« Facilitates concise expression in headlines, reports, and business communication.

Adjective-to-Noun Conversion

Adjective-to-noun conversion typically occurs to denote a group of people, a quality, or
an abstract concept. This type of conversion is highly productive in both formal and
literary English.

Examples:
o “the poor” — people in poverty
« “the brave” — courageous individuals
« “the unknown” — that which is not known

Characteristics and Peculiarities:

« Often involves the definite article “the” to signal noun usage.
« Can denote a collective class, abstract quality, or social group.
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« Common in political, journalistic, and philosophical contexts.
Historical Note:

Adjective-to-noun conversion has been actively used since Middle English, often
appearing in literary texts and social discourse to express abstraction and generalization.

Noun-to-Adjective Conversion

Though less common, some nouns function as adjectives, mainly in attributive positions.
This pattern allows for economy of language and precise description.

Examples:

« “chicken soup” — soup made from chicken
« “stone wall” — wall constructed of stone
« “gold medal” — medal made of gold or awarded for achievement

Characteristics:

« Usually occurs in compound nouns or noun phrases.
« Maintains noun semantics while modifying another noun.
. Frequently found in everyday speech, technical descriptions, and media language.

Other Minor Patterns

Conversion can occasionally involve adverbs, prepositions, and other parts of speech,
although these cases are rare and often idiomatic.

Examples:

« Adverb-to-verb: “up” in “to up production”
« Preposition-to-noun: “before” in certain fixed expressions (“the before and
after”)

Peculiarities:

« These minor conversions highlight the overall flexibility of English syntax.
« Often context-dependent and idiomatic, making them challenging for non-native
speakers.

Productivity and Contemporary Trends

Conversion is extremely productive in modern English, especially in response to social,
technological, and cultural innovations. Digital communication platforms and social
media generate numerous neologisms via conversion:

o “to tweet”, “to hashtag”, “to friend”, “to meme”
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These examples illustrate how zero-derivation allows speakers to rapidly create and
adapt vocabulary without morphological changes, maintaining communicative
efficiency and stylistic conciseness.

Conclusion of Section:

Understanding the types of conversion is crucial for analyzing English word formation.
Each type has specific syntactic, semantic, and stylistic characteristics, reflecting the
adaptability of English to new communicative needs. Conversion not only enriches the
lexicon but also provides speakers with flexible tools for expression across registers and
contexts.

Semantic Peculiarities

Conversion often entails a semantic shift, either generalization, specialization, or
functional transfer. For example, “text” as a noun refers to a written message, whereas
“to text” denotes the act of sending a message via electronic means. Similarly, “google”
shifted from a proper noun to a verb, reflecting technological innovation and cultural
impact.

Semantic nuances often determine whether a word is readily accepted in a new category.
Contextual constraints, collocations, and frequency of use influence the semantic
acceptability of conversion. Polysemy can facilitate conversion, as words with multiple
meanings provide flexibility in functional adaptation.

Syntactic and Morphological Features

Conversion relies on syntactic cues rather than overt morphological markers. Word
order, stress patterns, and functional context are critical in identifying the part of speech
of a converted word. For example, stress in English often differentiates noun and verb
usage:

« Noun: ‘record (emphasis on first syllable)
« Verb: re‘cord (emphasis on second syllable)

In addition, some converted words may acquire secondary morphological markers over
time, such as plural endings for nouns (“a run — runs”) or progressive forms for verbs
(“to run — running”), illustrating the dynamic interaction between conversion and
inflectional morphology.

Stylistic and Functional Roles

Conversion is widely used in journalistic, scientific, and business registers. It provides
conciseness, flexibility, and economy of expression. For example, headlines often
employ conversion to reduce word count: “Officials Inspect Bridge” instead of
“Officials Are Inspecting the Bridge”.
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In technical writing, conversion allows verbs and nouns to carry precise, context-
dependent meanings, as seen in “to monitor a system”, “a monitor for the process”,
or “to install software”. Marketing and advertising also exploit conversion for
creativity, as in “Google it”, “Uber your way”, or “Netflix and chill”.

Conversion in Language Learning and Translation

For non-native speakers, conversion poses both opportunities and challenges. Learners
must recognize contextual cues to identify word class and meaning. Dictionaries often
mark conversion cases explicitly, but practical exposure and usage are critical for
acquisition.

In translation, conversion can require adaptation to target languages with different
morphological or syntactic norms. For instance, while English can freely convert nouns
to verbs, Russian often requires explicit verbalization through derivational morphology
(“email — ormpaBasTh IeKTpoHHOE MucbMo”). Effective translation thus demands
awareness of both semantic and functional equivalence.

Modern Trends and Productivity

Conversion continues to be a productive mechanism in contemporary English. The
digital age, social media, and technological innovation introduce numerous neologisms
that rely on zero-derivation. Examples include “to tweet”, “to hashtag”, “to friend”,
and “to meme”.

The productivity of conversion is enhanced by English’s analytic nature, reliance on
word order, and relatively low inflectional complexity. This allows speakers to expand
vocabulary creatively, efficiently, and intuitively.

Conclusion

Conversion in English is a dynamic, productive process that exemplifies the language’s
adaptability and efficiency. Its historical development, semantic flexibility, syntactic
cues, and stylistic versatility make it essential for understanding English word
formation. Conversion not only enriches the lexicon but also facilitates communication,
creativity, and efficiency in both spoken and written discourse. Awareness of its
peculiarities is vital for linguists, language learners, translators, and educators.
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Abstract

This article explores the phenomenon of conversion in English, a flexible word-
formation process that allows words to change their grammatical category without
morphological modification. The study examines historical development, underlying
mechanisms, semantic and stylistic effects, and practical applications in contemporary
English. Special attention is given to cognitive aspects, pedagogical implications, and
integration with other word-formation strategies. The analysis demonstrates that
conversion significantly contributes to linguistic economy, creativity, and adaptability
in both spoken and written English.

Keywords: conversion, wordbuilding, English language, lexical flexibility, cognitive
linguistics, pedagogy

Introduction: The Role of Conversion in English Wordbuilding

The English language demonstrates remarkable lexical flexibility, largely due to
conversion. This process enables words to shift between categories, such as nouns
becoming verbs, verbs functioning as nouns, or adjectives taking nominal roles, without
any morphological change. Conversion supports linguistic economy and enhances
expressive potential, allowing speakers and writers to communicate efficiently while
expanding vocabulary.

Historically, English has used conversion to accommodate new concepts, technological
innovations, and social practices. For example, the noun “email” became the verb “to
email” to describe a new digital action. Such lexical adaptation illustrates conversion as
a responsive mechanism to communicative needs.

Contemporary linguistics recognizes conversion as a dynamic tool influencing semantic
nuances, syntactic flexibility, and stylistic variation. This article examines conversion’s
mechanisms, historical roots, semantic and cognitive implications, and modern
applications.
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Historical Evolution of Conversion

Conversion dates back to Old and Middle English, when English became more
analytical due to the reduction of inflectional endings. Early speakers relied heavily on
syntactic position to signal grammatical roles, facilitating category shifts without
morphological markers.

During the Renaissance and later periods, borrowing from Latin, French, and other
languages introduced new lexical items. These often underwent conversion to integrate
into English syntax seamlessly. Modern English, particularly in technology and media
contexts, continues to evolve rapidly, exemplified by words like “Google,” “text,” or
“hashtag,” which move fluidly between grammatical categories.

Structural and Semantic Mechanisms

Conversion operates on multiple interconnected levels, encompassing both structural
and semantic dimensions of the English language. Structurally, conversion is unique in
that it does not rely on morphological changes or affixation. Unlike derivational
processes that attach prefixes or suffixes to alter the grammatical category of a word,
conversion allows a lexical item to shift categories solely based on syntactic positioning
and context. For instance, the noun “email” becomes a verb in the sentence “I will email
the document,” without any visible morphological alteration. This absence of overt
morphological marking places the burden of interpretation on syntactic, semantic, and
pragmatic cues, highlighting the intrinsic flexibility and economy of the English lexicon.

From a syntactic perspective, conversion relies heavily on sentence structure and
argument realization. When a noun is converted into a verb, its grammatical role within
the clause provides the necessary cues for comprehension. For example, in “She will
chair the committee,” the noun “chair” functions as the main verb, and its syntactic
environment—a subject performing an action and a direct object—signals its verbal role.
Conversely, verbs converted into nouns, such as “a run” in “He went for a run,” adopt
nominal syntactic characteristics, such as being preceded by determiners, pluralized, or
used in possessive constructions, which differentiate them from their original verbal
forms. Adjective-to-noun conversions, as in “the unknown” or “the brave,” typically
rely on definite articles and modifiers to indicate a collective or abstract nominal
function.

Semantically, conversion reflects conceptual mapping, wherein the meaning of the
original lexical item informs its new grammatical function. Nouns often become verbs
to express actions associated with the noun’s inherent properties or referents. For
instance, “to bottle wine” conveys the action directly related to the noun “bottle,” and
“to host a conference” denotes performing the activity associated with the noun “host.”
Similarly, verbs can be nominalized to signify events, outcomes, or objects resulting
from the action, such as “a hit” referring to the result of hitting, or “a run” denoting a
completed course of action.
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Adjectives may be converted into nouns to signify abstract qualities, social groups, or
generalized concepts, exemplified by “the rich,” “the poor,” and “the unknown,” which
function as collective or abstract nouns representing groups or conceptual entities.

Cognitive mechanisms underpin the interpretative processes that make conversion
possible. Speakers and listeners rely on mental schemas, semantic associations, and
pragmatic inference to decode and assign category roles to converted words. This
requires recognizing relationships between lexical items, their associated actions,
qualities, or objects, and the broader discourse context. Cognitive linguistics suggests
that conversion leverages analogical reasoning, enabling speakers to extend the use of
familiar words to novel contexts without morphological modification. For example,
when encountering the verb “to Google,” individuals intuitively map the familiar noun
“Google” (referring to the company or search engine) to the action of conducting an
online search, demonstrating how cognitive mechanisms facilitate productive word-
formation and semantic extension.

Moreover, structural and semantic mechanisms in conversion are closely linked to
stylistic and pragmatic effects. The absence of affixes contributes to linguistic economy,
allowing succinct expression and rapid lexical innovation. Conversion also enables
stylistic variation; noun-to-verb conversions often carry an informal or colloquial tone,
whereas verb-to-noun conversions may lend technical or literary nuance. Adjective-to-
noun conversions can abstract qualities, promoting generalization and philosophical or
rhetorical expression, particularly in literary, journalistic, or academic discourse.

Finally, conversion interacts with semantic transparency and polysemy. While some
conversions retain clear semantic links to the original category, others develop
metaphorical or extended meanings, creating polysemous forms. For instance, “to
bottle” may literally mean “to put into a bottle” or metaphorically “to contain emotions.”
Similarly, “a run” can refer to a physical jog, a sequence of successes, or a period of
theatrical performances. These semantic shifts illustrate conversion’s capacity to enrich
lexical versatility, enhance expressive precision, and reflect cognitive adaptability in
English.

In sum, structural and semantic mechanisms of conversion exemplify the dynamic
interplay between syntax, meaning, cognition, and context in English wordbuilding.
Conversion functions as a highly productive and cognitively motivated process,
enabling speakers to extend the expressive potential of existing lexical items while
maintaining efficiency, clarity, and stylistic diversity.

Stylistic and Pragmatic Effects

Conversion significantly shapes the stylistic and pragmatic dimensions of English,
influencing tone, register, and expressive potential. By allowing lexical items to shift
grammatical categories without morphological modification, conversion provides
speakers and writers with versatile tools for conveying subtle nuances of meaning,
adjusting formality, and enhancing communicative efficiency.
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From a stylistic perspective, noun-to-verb conversions are frequently associated with
informality, conversational tone, and dynamic narrative style. Expressions such as “to
friend someone on social media,” “to Google a term,” or “to brainstorm ideas” exemplify
how conversion facilitates the creation of contemporary, colloquial language that
resonates with everyday communication. These forms contribute to brevity and
Immediacy, enabling speakers to encapsulate complex actions or processes in a single,
flexible lexical unit. Moreover, repeated use of noun-to-verb conversions in journalism,
advertising, and digital media highlights their role in modern, media-driven stylistic
innovation.

Conversely, verb-to-noun conversions often introduce technical, abstract, or literary
nuance. For instance, verbs like “to govern” can convert to “governance” in
administrative and academic discourse, adding conceptual depth and precision.
Similarly, “to innovate” becomes “innovation,” signaling a transition from concrete
action to an abstract concept, which is crucial for scholarly writing, professional reports,
and formal documentation. Such conversions support lexical density, allowing concise
yet semantically rich expression that aligns with higher stylistic registers and formal
contexts.

Adjective-to-noun conversions play a distinct role in abstraction, generalization, and
collective representation. Terms like “the unknown,” “the brave,” or “the vulnerable”
enable speakers and writers to refer to categories of individuals, societal groups, or
conceptual qualities. These conversions are particularly valuable in literature,
philosophy, and rhetoric, where abstraction and generalization convey universality,
evoke emotional resonance, or facilitate analytical discourse. Through these processes,
conversion allows the creation of collective nouns, enabling commentary on broader
human experiences, social conditions, or ethical issues.

Pragmatically, conversion enhances communicative efficiency by reducing lexical
redundancy. By shifting categories without morphological modification, English allows
a single root word to perform multiple grammatical functions, which minimizes the need
for additional lexical items and syntactic constructions. For example, the noun “email”
can seamlessly function as both subject and verb in different contexts: “The email
arrived this morning” versus “I will email you the details.” Such flexibility supports
fluent communication, especially in rapid, interactive, or digital exchanges, where
efficiency and clarity are paramount.

Conversion also fosters expressive creativity and idiomatic richness. Neologisms and
creative coinages frequently emerge through conversion, reflecting evolving cultural,
technological, and social realities. Words such as “to meme,” “to detox,” or “to adult”
illustrate how speakers exploit conversion to encode contemporary experiences and
social phenomena concisely. Literary authors and journalists leverage these mechanisms
to craft stylistically engaging and contextually resonant texts, generating impact through
linguistic economy, novelty, and expressive precision.
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Furthermore, the pragmatic effects of conversion extend to register modulation,
audience adaptation, and discourse strategy. By selecting particular conversion patterns,
communicators can signal informality, technicality, abstraction, or generality. This
allows alignment with context-specific expectations, audience sophistication, and
communicative intent. For instance, using “a run” in casual conversation versus “an
assessment” in a professional report demonstrates conscious register adaptation,
reflecting the interplay between lexical choice, stylistic effect, and pragmatic
appropriateness.

Finally, conversion’s stylistic and pragmatic utility is enhanced by its cognitive
accessibility. Speakers intuitively recognize category shifts, drawing on semantic
networks, context, and world knowledge to interpret converted forms accurately. This
cognitive transparency ensures that stylistic and pragmatic benefits are realized without
compromising comprehension, making conversion a powerful and flexible mechanism
in English wordbuilding.

In conclusion, conversion profoundly influences English at stylistic and pragmatic levels
by enabling conciseness, flexibility, creativity, and register modulation. Through noun-
to-verb, verb-to-noun, and adjective-to-noun conversions, English speakers and writers
can achieve nuanced expression, adapt to diverse communicative contexts, and reflect
contemporary social, cultural, and technological realities. Conversion, therefore, is not
merely a grammatical phenomenon but a central tool for enhancing the stylistic richness
and pragmatic effectiveness of the language.

Modern Applications in Communication

In digital communication, conversion is particularly productive. Social media, online
platforms, and technological terminology frequently produce new converted forms. For
example, nouns such as “post” or “stream” are now widely used as verbs, demonstrating
rapid lexical adaptation.

This mechanism supports brevity, efficiency, and innovation in language use. One-word
conversions convey complex concepts, reducing linguistic load while maintaining
clarity. Conversion also contributes to the evolution of English, integrating new
concepts without complex morphological derivation.

Implications for Language Teaching

For learners of English, understanding conversion is crucial. Many learners struggle to
identify category shifts, especially when syntax alone indicates grammatical function.
Explicit instruction on conversion processes, contextual usage, and semantic
associations enhances vocabulary acquisition and communication skills.

Teachers can use corpus analysis, sentence-building exercises, and real-life examples to
illustrate conversion. Emphasizing the productive potential of conversion fosters
linguistic creativity and increases learner autonomy.
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Cognitive Considerations

Conversion reflects human cognitive abilities for analogical reasoning and abstract
categorization. Speakers map conceptual domains—actions, qualities, or roles—onto
lexical items, allowing functional category shifts. Neurolinguistic studies indicate that
processing converted words involves semantic memory and syntactic integration,
underscoring the mental complexity of conversion.

Understanding these cognitive processes has implications for language pedagogy,
lexicography, and computational modeling.

Interaction with Other Word Formation Processes

Conversion interacts with derivational morphology, compounding, and abbreviation.
For instance, verbs derived from nouns may later undergo further noun conversion,
while compound nouns can emerge from converted adjectives. This interaction
demonstrates conversion’s centrality within the English word-formation system,
supporting lexical innovation and productivity.

Challenges and Ambiguities

Conversion can create ambiguities, as identical forms may function as different parts of
speech depending on context. For example, “run” may denote an action, an event, or a
metaphorical concept. Contextual clues and pragmatic knowledge are crucial for
accurate interpretation, highlighting the importance of syntactic, semantic, and
pragmatic integration. Computational approaches in natural language processing
increasingly address these challenges for automated text analysis.

Future Perspectives

Conversion remains a key mechanism for lexical innovation in English. Its adaptability
supports the creation of terminology in emerging fields like technology, science, and
social media. Future research may explore cross-linguistic comparisons, cognitive
processing, and applications in language teaching, lexicography, and artificial
intelligence.
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B cratbe paccmaTpuBaroTCs COBpPEMEHHBIE MOAXO/Abl K MPO(HUIAKTHKE CEplIeYHO-
cocymucteix 3aboneBanuii (CC3), Brmouamue (HU3MUYECKYI0 aKTUBHOCTD,
palMoHaIbHOE NMHUTAHWE M KOHTPOJb (pakTOpoB pucka. [IpoBedeH aHamn3 HayYHBIX
MCCJICIOBaHMM, BBIABICHBI A(()EKTUBHBIE CTPATETUU MPO(YUIAKTUKUA U MPEAJIOKECHBI
PEKOMEHJAIMU JJI MpakThuueckoro npuMeHenus. Oco0oe BHUMaHUE YAEJIEHO POJIH
peryisipHoi (u3MUeCcKO aKTUBHOCTH, COATAHCUPOBAHHOTO MUTAHUS U KOMILIEKCHOTO
HaOJIIOCHUS 32 COCTOSIHUEM 37I0POBbsS HACEICHUSI.

KuroueBble ci10Ba: cepeyHO-COCYAUCThIE 3a00eBaHms, NpoduiakTuKa, Grusndeckas
aKTUBHOCTb, MUTAaHUE, PAKTOPHI PUCKA, 310POBHE

BBenenune

Cepaeuno-cocyauctsie 3a0oseBanus (CC3) ocraroTcs Beayliel NpuyuHON CMEPTHOCTH
B mupe. [1o nanapiM BecemupHoi opranusanuu 31paBoOXpaHEHus, €KETOAHO OKOoo 17
MUJJIMOHOB 4YEJIOBEK YMHpPAKOT OT 3aboieBaHuil cepauna M cocynoB. OCHOBHBIMHU
(bakTopaMu puCKa SIBIISIOTCS TUIIEPTOHUS, JUCIUITUAECMHUS, OKUPEHNE, KypeHHE, HU3Kasi
¢u3nueckas akTUBHOCTh M HENpaBWIbHOE NUTaHue. B mocnennue roapl Oosnblioe
BHUMaHUe yJensercs NpouiakTHieckuM MepaM, HallpaBICHHbIM Ha CHUKEHHE PUCKa
CC3 uepe3 uzmMmeHeHue oopasza KU3HU.

PDu3nyecKkas aKTUBHOCTh KaK (aKTOp NPOPUIAKTHKH CEepAeYHO-COCYAHCTBIX
3a00J1eBaHMI1

Perynsapuas ¢usndeckass aKTUBHOCThH SIBJSIETCS OJHUM W3 KIIOYEBBIX (PaKTOPOB,
CIIOCOOCTBYIOIUX  MPO(PMIAKTUKE  CEpIAEeYHO-COCYIUCThIX  3a0oneBaHuii. OHa
OKa3bIBAET KOMILUICKCHOE IOJIOKUTEIBHOE BO3JACHCTBUE HA CEPIIEHYHO-COCYIUCTYIO
CUCTEMY, BKIJIIOYAs YIYYIICHHE COKPATUTEIHHOM (DYHKIIMH cepAara, HOPMAIH3AIUI0
pUTMa, CHUXKEHUE apTEPHUATbHOTO TABJICHHS Y MOBBIIICHUE 3JTACTUYHOCTH COCYIOB.
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Kpome Toro, ¢usmyeckass akTUBHOCTb CIHOCOOCTBYET YJIYULIEHUIO META0OIMYECKHUX
MPOLIECCOB, HOPMAJIN3ALNUN JTUITUIHOTO MPO(UIIS KPOBH, CHIXKEHUIO YPOBHS «IIJIOXOTO»
XOJIECTEPUHA W TOBBIIIEHUIO KOHILIEHTPALMU «XOPOLIETr0» XOJECTEPUHA, YTO B
COBOKYIHOCTH 3HAQUMUTEJIbHO CHWXAET PHUCK aTEpOCKIepo3a M APYrHMX IaTOJIOTUI
COCYJIOB.

Cucremarnueckue (PU3MYECKHE HArpy3Kd TOBBIMAIOT OOIIYI0 BBIHOCIUBOCTH
OpraHu3Ma, YKPEIUISIOT CEpPACYHYIO MBIy W CHOCOOCTBYIOT — YIIYYIICHHUIO
MUKPOIUPKYJIAIUK B TKaHsaX. [Ipu peryisipHbIX 3aHATHSAX Yy JoJed HaOIrogaeTcs
yIIydllleHHe pabOThl SHIOTENUS COCY/AOB, CHIXKEHHE BOCHAIUTENIBHBIX MPOIECCOB B
CTEHKaX COCYJIOB M HOpMaju3allisl TOHyCa BEreTaTMBHOW HEPBHOM CHCTEMBI. JTU
MEXaHU3Mbl (POPMHUPYIOT OCHOBY JUIS JOJTOCPOYHON MPOPUIAKTHUKU HIIEMHYECKON
0one3Hu cepala, UHPapKTa MUOKap/ia U UHCYJIbTA.

CoBpemeHHbBIE  pEeKOMEHIanuu  BcemupHOil  opraHu3zanuu  3ApaBOOXPAHEHUS
AKIIEHTUPYIOT BHUMAHUE HA PErYJISPHOCTH U CUCTEMHOCTH (PU3UYECKUX YIPAKHEHHM.
B3pocnbiM JOASIM PEKOMEHAYETCSI NPOBOJUTh MUHUMYM 150 MHHYT yMepeHHOM
a’pOoOHOM HArpy3KH WM 75 MUHYT MHTEHCUBHOM Harpy3ku B Heneno. ONTUMalIbHBIM
SBJISIETCS] COUETAHUE adPOOHBIX HATPY30K C CUJIOBBIMU YIPAXKHEHUSMHU, YTO MMO3BOJISET
OJIHOBPEMEHHO YKPEIUISATh CEPJICYHO-COCYIUCTYI0 CHUCTEMY U MOJJEPKUBATH
MBIIIEYHBIN TOHYC. [[oKa3aHO, 4TO MporpamMMBbl, BKJIIOYAIOIIUE X060y, Oer, M1aBaHue,
BEJIOCTIOPT M KOMILJIEKC CHJIOBBIX YIPaXKHEHUN, OOECIEYMBAIOT 3HAUYUTEIHHOE
CHUKEHHUE PUCKA CEPJIEYHO-COCYIUCTHIX 3a00JICBaHUM.

Pe3ynbTaThl COBpEMEHHBIX HAYYHBIX HCCJIEIOBAHUM MOATBEPKIAIOT d(PPEKTUBHOCTD
KOMILJIEKCHBIX (PU3WYECKUX MporpaMm. PerynsipHoe BBITIOJIHEHHE YNPAKHEHUU B
TEYEHHUE TOJla TMO3BOJIIET YMEHBIIUTh BEPOSITHOCTh PA3BUTHS CEPJECYHO-COCYIAUCTHIX
natosioruit Ha 30—40%. [Ipumenenne HHANBUTYATBHO TOJOOPAHHBIX TPEHUPOBOYHBIX
MJIAHOB, YYHMTHIBAIOIIMX BO3PACT, YPOBEHb (U3MUECKOW TMOATOTOBKA W HAJIHUKE
COMYTCTBYIOIUX 3a00JieBaHUM, TOBBIMAET 3PHEKTUBHOCTh MPOPUIAKTUYECKUX
Mepornpusituii. Ocoboe  BHUMaHHE  YACISIETCA  IOCTEIIEHHOMY  YBEIMYCHUIO
WHTEHCUBHOCTH HAarpy30K W TPaBWJIBHOW TEXHUKE BBITOJHEHUS YMPAKHECHUH, YTO
MUHHUMH3UPYET PUCK TPABM U TIEPETPY30K.

@uznueckass AKTUBHOCTb TaKKE€ OKa3blBa€T  IIOJIOXKUTEJIBHOE BIUSHUHE Ha
IICUX03MOLMOHAIBHOE COCTOSIHUE, CHUXKAsl YPOBEHB CTPECCa, YJydllasi COH U OBBIIIAS
OOILIYI0 )KU3HEHHYIO aKTUBHOCTh, YTO KOCBEHHO CHUYKAET PUCK CEPAEUHO-COCYAUCTBIX
3aboneBanuii. Takum o0pa3om, WUHTETpalus CHUCTEMATHUYECKUX (PU3NUECKUX
yIpaXHEHUH B MOBCEAHEBHBINA 00pa3 KU3HU ABIISETCS OJJHUM U3 CaMbIX 3(PPEKTUBHBIX
U JOCTYNHbIX MeTon0B npodunaktuku CC3, cnocOOHBIX OKa3bIBaTh JOJTOCPOYHOE
MTOJIOKUTENBHOE BIMSHUE HA 310POBbE HACEIICHHUS.
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IIuTanue 1 ero poJib B NPpOPHIAKTHKE CEPAEYHO-COCYAMCTHIX 3200/1eBaHUI

PanmonanpHoe mNUTaHHME WrpaeT BaXXHEHUIIYI0 poJiib B MPO(UIAKTUKE CEpIEeUHO-
COCYAMCTHIX 3a00JieBaHMIl, OKa3bIBas MPSMOE BO3ZCICTBHE Ha JHUMHUIHBIN OOMeEH,
apTepHalIbHOE JAAaBJIEHUE, MacCy Tejla U olliee cocTosiHUuE cocy10B. OCHOBHOM LENbIO
cOAIaHCUPOBAHHOTO TUTAHUS SBJSIETCS OOECHEYEHHE OpraHu3Ma HEOOXOIWMBIMU
Makpo- U MHUKPODJIEMEHTaMH,  CHIKEHUE  MOTpeOJeHUusT  KOMIIOHEHTOB,
CIOCOOCTBYIOLIUX Pa3BUTHIO aTEPOCKIIEPO3a, U (POPMUPOBAHUE YCTONUMBBIX IIPUBBIYEK
3I0POBOT0 00pa3a KU3HHU.

COanancupoBaHHOE MUTAHHUE BKIIIOYAET CHIYKEHUE MOTPEOJICHUSI HACKIILIEHHBIX )KUPOB
Y TPAHCKHUPOB, UYTO MPEIOTBPAIACT HAKOIUICHNE JINIIUAHBIX OTJI0KEHUM HA CTEHKaXx
COCYIOB M PpAa3BUTHUE aTEPOCKIEPOTUUECKUX OJIAIIEK. YBEJIUYEHUE MOTPEOICHUS
oBolIeH, (PYKTOB, UEIHHO3EPHOBBIX MPOAYKTOB M O0OOBBIX CHOCOOCTBYET
HOpMaJIM3al[Mi YPOBHS XOJIECTEPUHA, CTA0WIN3AlUU caxapa B KPOBH M YKPEIUICHUIO
MMMYHHOM crucTeMbl. KOHTpOJIb OTpebieHns COIM U caxapa MpeIoTBpaIlaeT pa3BUTHE
TUIIEPTOHUM U OXHUPEHHUS, KOTOpbIE SBISAIOTCA 3HAYMMBIMU (PAKTOpaMU pHCKa
CEpJCYHO-COCYIUCThIX  3a0osieBaHUN.  JIOMOJHWUTENbHOE BHUMAHUE  yIEJSAETCS
00eCIe4YeHNI0 OpraHu3Ma OMera-3 MHUPHBIMH KHCJIOTaMH, COJIEpKallUMUCS B phIOe,
JBHAHOM  Maclle M OpexaX, KOTOpble OKa3blBalOT AaHTUATEPOTCHHOE U
IIPOTUBOBOCIIAJIUTEIILHOE JEHCTBHE.

HccnenoBadus MOKa3bIBAIOT, YTO MPOAYKTHI, OOTAThIC KIIETYATKON, aHTHOKCHIAHTAMHU
U 1oiaudeHoNIaMH, CIOCOOCTBYIOT CHIDKEHUIO YPOBHS XOJECTEpUHA, HOpMaTU3alluu
apTepuaIbHOTO JABJICHUS U 3aMEJICHUIO MPOIIECCOB CTAPEHUS COCYJIMCTON CTEHKH.
PerynsapHoe BKJIIOYEHHE B pallMOH DPBIOBI, OPEXOB, PACTUTEIBHBIX Macell, CBEXHUX
OBoIIEH U (PPYKTOB CHIDKAET PUCK PA3BUTHUS UIIIEMHYECKOM O0JIE3HU cep/ilia, HHpapKTa
u wuHCynbTa. (Oco0oe BHUMAHUE YACISIETCS  OrPAHUYCHHUIO  TMOTpeOsieHus
nepepadoTaHHBIX MPOIYKTOB, CIAAKAX HAITUTKOB, MPOJTYKTOB C BEICOKUM COZIEp>KaHUEM
TPAHCKUPOB U COJIH.

CoBpeMEHHBIE  JTUETOJIOTHYECKHE  TMOAXOABl  PEKOMEHIYIOT  MPUICPKUBATHCS
CpenIu3eMHOMOpPCKOW aueTel U auetel DASH, koTopele mpu3HaHBl HamboJee
3¢ PEeKTUBHBIMU B poQHIIaKTHKE CEPJICUYHO-COCYJUCTHIX  3a00JIEeBaHUMN.
CpennzeMHOMOpCKas IMeTa aKIIEHTUPYET BHUMAaHKE Ha OTPEOJICHUN CBEKUX OBOIIICH,
(GpyKTOB, PHIOBI, OJIMBKOBOTO Maclia M OTPAaHUYCHUH KPACHOTO Msca, oOecrieunBas
Oamanc makpo- u mukpoadnemeHntoB. luera DASH (Dietary Approaches to Stop
Hypertension) noka3zana cBoro 3QheKTUBHOCTh B CHUKEHUHU apTEPUATBLHOTO TaBJICHHUS,
YIIYUIICHUH JIMTTATHOTO TMPOo(UIIss KPOBU U YMEHBIIICHHUH MacChI TeJa.

KommiekcHpli TOAXOJ K NUTAHUIO, BKJIIOYAKONIUMN PpEryjsipHOEe yHnoTpeOJieHue
MPOAYKTOB, OOraThIX aHTUOKCHIAHTaAMU, KJIETYATKOW U MOJIE3HBIMU JKUPAMH, a TAKKE
KOHTPOJIb KOJUYECTBA TMOTPEOSIEMbIX KaJOpUM, SBISETCA KIHOYEBBIM (DaKToOpom
MPOPHUIAKTUKA CEPACUHO-COCYUCTHIX 3a00JI€BaHUM.
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PanmonanbHoe muUTaHWE B COYETaHWU C (U3NYECKONW AKTUBHOCTHIO 00eCredrBaeT
YCTOWYMBBIA MOJOKHUTENbHBIM 3(PPEKT U 3HAUUTEIHHO CHIKAET 3a00JIeBa€MOCTh U
CMEpPTHOCTH OT CEPJIeYHO-COCYAMCTHIX MaTOIOTHI.

Kounrpoas pakropoB pucka
MOHHMTOPHHT 310POBbA

PerynspHple MEIMIIMHCKHME OCMOTPBI MO3BOJSAIOT BBISIBUTH PAHHHUE IPU3HAKH
TUIEPTOHUH, OUa0eTa, TUCIUNUAEMUN U OXUpeHHs. Vcnosib30BaHUE COBPEMEHHBIX
OU(PPOBBIX TEXHOJOTHH, TAKMX KaK HOCHMBIE NAaTYMKU U HPUIIOKEHUS AJI1 KOHTPOJIS
MyJbCa U IaBJICHUS, MOBBIMACT YPPEKTUBHOCTD MPOPUIAKTUKH.

Ilcuxonornyeckue acneKThbl

Crtpecc M XpOHHUYECKAsl YCTAJIOCTh SIBISIOTCS 3HauMMbIMU (hakTopamu pucka CC3.
MeTtoapl KOTHUTHBHO-IIOBEAEHUYECKOW TEPANUU, MEIUTALMSA U TEXHUKH PEIAKCALNU
J0Ka3anu CBOKO A(P(PEKTUBHOCTh B CHU)KEHMHM PHUCKA CEPIACYHO-COCYAMCTHIX
3a00JIeBaHUM.

HNuTerpupoBanHbie cTpaTerui npoQuIaKTUKA

CoBpemennbiii nonxon K mnpodunaktuke CC3  mnogpasymeBaeT KOMILUIEKCHOE
BO3JICICTBHE HA 00pa3 )KU3HU:

e CcoOueTaHUE (PU3NUYECKON AaKTUBHOCTH C PAllMOHAIbHBIM ITUTAHUEM;
e KOHTPOJIb BECA U JIUMIUTHOTO TPODUIIS;

¢ OTKa3 OT KYpEHUSs U 3J0yNOTPEOICHUS aTKOTOJIEM;

o IICHXOJIOTMYECKAs NOJJIEPKKA U YIIPABIEHUE CTPECCOM.

[IporpaMMbl, HampaBlIEHHbIE Ha HWHTETPUPOBAHHYIO MNPOPHIAKTUKY, MOKa3bIBAIOT
HanOoJIbIIYI0 3P (HEKTUBHOCTH, CHIKAs OOIIYI0 CMEPTHOCTH U 3a0oseBaemoctb CC3.

3akiIoueHue

[IpodunakTuka cepaeuHO-COCYTUCTHIX 3a00JI€BaHUI TpeOyeT KOMIIEKCHOTO MOAX0/a,
BKJIIOUAIOLIEr0 (PU3MUYECKYI0 AaKTUBHOCTb, PAlMOHAJIBHOE IUTAaHUE M KOHTPOJb
¢akropoB  pucka. CoBpeMEHHblE HAay4YHbIE HCCIEIOBAHMS  MOATBEPKIAIOT
3¢ ()EKTUBHOCTH MHTETPUPOBAHHBIX MMPOTPAMM, HAMPABJICHHBIX Ha yIydllleHHue o0pasza
KU3HU. Peanuzanus Takux mporpamm Ha ypoBHE TOCyJapcTBa M 0OIIecTBa criocoOHa
CYILLIECTBEHHO CHU3UTH 3a00JIeBAEMOCTh U cMepTHOCTH 0T CC3.
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Abstract

This article explores contemporary methods and strategies aimed at improving athletic
performance in competitive sports. It examines the integration of advanced training
technologies, sports science, nutrition, psychology, and recovery techniques. The paper
highlights evidence-based practices and innovative approaches that enable athletes to
optimize physical abilities, mental resilience, and overall competitive readiness.

Keywords: sports performance, athletic training, sports science, nutrition, recovery,
psychology, biomechanics

Introduction

Athletic performance is influenced by a complex interplay of physiological,
psychological, and technical factors. In modern competitive sports, achieving peak
performance requires systematic training programs, scientific monitoring, and
individualized approaches. Advances in sports science and technology have transformed
traditional training, providing athletes with precise tools to optimize strength,
endurance, speed, agility, and mental focus. The integration of interdisciplinary methods
ensures that athletes not only develop physical capacities but also maintain long-term
health and resilience.

Physical Conditioning and Training Methodologies

Physical conditioning represents the cornerstone of athletic performance and serves as
the primary determinant of success in competitive sports. Modern athletic training
programs are designed to develop multiple physical qualities simultaneously, including
strength, power, speed, endurance, flexibility, coordination, and agility. One of the most
widely adopted frameworks is periodization, which involves structuring training into
specific phases—preparatory, competitive, and transition—to optimize physiological
adaptation, prevent overtraining, and minimize the risk of injury. Periodized programs
allow athletes to peak at key competitions while maintaining consistent performance
throughout the season.
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Strength and power development are critical components of most sports. Progressive
resistance training, including free weights, machines, and bodyweight exercises,
enhances muscular strength, hypertrophy, and neuromuscular coordination. Plyometric
exercises, such as jump squats, bounding, and medicine ball throws, train explosive
power and improve muscle-tendon elasticity, which is crucial for sprinting, jumping,
and rapid directional changes. Olympic lifts (e.g., snatch and clean & jerk) are
commonly integrated to maximize power output and enhance athletic explosiveness.

Endurance training targets cardiovascular and respiratory efficiency, supporting
prolonged performance in aerobic and anaerobic conditions. High-intensity interval
training (HIIT) alternates periods of maximal effort with recovery phases, enhancing
VO:. max, lactate threshold, and anaerobic capacity. Continuous aerobic conditioning,
such as long-distance running, swimming, or cycling, promotes capillary density,
mitochondrial biogenesis, and efficient oxygen utilization. Sport-specific drills replicate
the physical demands of actual competition, ensuring that endurance development
translates directly to performance outcomes.

Flexibility, balance, and mobility exercises are incorporated to improve joint range of
motion, neuromuscular control, and postural stability. Dynamic stretching before
training primes muscles and connective tissues for activity, while static stretching post-
workout aids recovery and prevents stiffness. Balance training, utilizing tools such as
stability balls, wobble boards, and proprioceptive exercises, enhances coordination and
reduces injury risk, particularly for lower extremities during complex movements.

Technological advancements have revolutionized the monitoring and optimization of
physical conditioning. Wearable sensors, including accelerometers, heart rate monitors,
GPS trackers, and inertial measurement units (IMUs), provide real-time data on speed,
distance, heart rate variability, and workload. Motion capture systems enable precise
analysis of joint angles, gait patterns, and biomechanics, allowing for the correction of
technical errors and prevention of overuse injuries. Force plates measure ground reaction
forces, jump height, and power output, offering quantitative feedback for strength and
conditioning programs.

Additionally, data-driven training platforms integrate physiological, biomechanical,
and performance data to generate individualized training plans. Machine learning
algorithms can predict fatigue, optimize recovery intervals, and adapt exercise intensity
based on historical performance trends. Virtual reality (VR) simulations and interactive
training tools allow athletes to rehearse movement patterns and decision-making in
controlled environments, enhancing both cognitive and physical preparedness.

Overall, physical conditioning in modern sports is not limited to repetitive exercises; it
IS an integrated system combining scientific principles, technology, and individualized
strategies. By aligning training programs with the athlete’s physiological profile,
competitive schedule, and sport-specific demands, coaches and sports scientists can
maximize performance potential, minimize injury risk, and ensure long-term athletic
development.

-188 -



Nutrition and Recovery Strategies

Nutrition constitutes one of the most fundamental pillars of athletic performance,
directly influencing training adaptation, recovery processes, and competitive outcomes.
Modern sports nutrition emphasizes individualized dietary strategies that account for an
athlete’s age, sex, sport-specific energy demands, metabolic rate, and training load.
Macronutrient distribution—carbohydrates, proteins, and fats—is tailored to optimize
energy availability, muscle synthesis, and endurance capacity. Carbohydrates serve as
the primary energy source for high-intensity activities, while proteins facilitate muscle
repair, hypertrophy, and enzymatic functions. Healthy fats provide long-term energy,
support hormonal balance, and contribute to the absorption of fat-soluble vitamins.

Micronutrients, including vitamins, minerals, and trace elements, play vital roles in
metabolic processes, immune function, and oxidative stress management. Iron, calcium,
magnesium, zinc, and B-vitamins are especially important for athletes, as deficiencies
can impair oxygen transport, neuromuscular function, and recovery. Hydration
strategies are also critical; maintaining electrolyte balance through water, sports drinks,
and electrolyte supplements ensures optimal thermoregulation, blood volume, and
cognitive function during training and competition.

The strategic timing of nutrient intake—pre-, intra-, and post-exercise—is a key
component of performance optimization. Pre-exercise meals emphasize easily digestible
carbohydrates and moderate protein to fuel activity. During prolonged or high-intensity
training, carbohydrate supplementation prevents glycogen depletion. Post-exercise
nutrition focuses on muscle glycogen restoration, protein synthesis, and reduction of
inflammation, commonly using protein shakes, carbohydrate-rich foods, and recovery
beverages.

Dietary supplementation, under professional supervision, supports energy metabolism,
muscular recovery, and endurance. Protein powders, branched-chain amino acids
(BCAAYS), creatine, omega-3 fatty acids, and ergogenic aids are integrated into athletes’
nutrition plans according to evidence-based guidelines. The use of these supplements is
monitored to prevent overconsumption, doping violations, or nutrient imbalances.

Equally important are recovery strategies, which ensure the body’s physiological
systems return to baseline and adapt effectively to training stimuli. Active recovery,
including low-intensity aerobic exercise, enhances blood flow, accelerates lactate
clearance, and prevents stiffness. Massage therapy reduces muscle tension, improves
circulation, and facilitates psychological relaxation. Cryotherapy and hydrotherapy are
applied to manage inflammation, accelerate tissue repair, and reduce delayed onset
muscle soreness (DOMS).

Sleep optimization is a crucial recovery factor, as it supports hormonal regulation,
muscle repair, cognitive function, and immune health. Monitoring tools such as
wearable devices, actigraphy, and heart rate variability (HRV) provide real-time
feedback on recovery status, allowing for adjustments in training intensity, rest periods,
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and nutrition interventions. Lactate threshold monitoring helps quantify fatigue levels
and optimize recovery protocols to maintain peak performance readiness.

Advanced recovery methods also integrate technology and individualized programming.
Compression garments, electrical muscle stimulation (EMS), and infrared therapy are
employed to enhance circulation, promote cellular repair, and prevent injury recurrence.
Psychological recovery, including mindfulness, meditation, and relaxation exercises, is
increasingly recognized as integral to holistic athlete well-being.

In conclusion, nutrition and recovery are inseparable components of high-performance
sport. A scientifically guided, individualized approach maximizes physiological
adaptation, supports energy demands, reduces injury risk, and ensures that athletes can
consistently perform at their highest potential. The integration of nutritional planning
with advanced recovery strategies represents a cornerstone of modern sports science,
fostering sustainable athletic development and long-term success.

Sports Psychology and Mental Preparation

Mental resilience, focus, and emotional regulation are increasingly recognized as
decisive factors in athletic performance, often distinguishing elite athletes from their
peers. Psychological training in sports aims to optimize these capacities, ensuring that
athletes can perform consistently under pressure, recover from setbacks, and sustain
motivation throughout long-term training cycles and competitions.

A core component of mental preparation is goal setting, which provides direction,
structures training objectives, and enhances intrinsic motivation. Athletes are trained to
set short-term, medium-term, and long-term goals that are specific, measurable,
achievable, relevant, and time-bound (SMART). Regular monitoring and adjustment of
these goals foster a sense of achievement, maintain engagement, and prevent burnout.

Visualization and mental rehearsal are essential techniques in sports psychology.
Athletes mentally simulate competitive scenarios, technical skills, and tactical decisions
to create neural pathways that enhance motor learning and improve performance
consistency. Visualization includes multi-sensory elements, such as imagining the feel
of movements, sounds of the environment, and emotional responses, which strengthens
confidence and reduces pre-competition anxiety.

Stress management strategies equip athletes with tools to cope with high-pressure
situations. Techniques such as progressive muscle relaxation, mindfulness meditation,
controlled breathing, and cognitive reframing help regulate physiological arousal and
emotional responses. Biofeedback devices allow athletes to monitor heart rate, muscle
tension, and breathing patterns, providing real-time insights into stress levels and
enabling adaptive responses.

Concentration and focus exercises develop the ability to maintain attention on task-
relevant cues while filtering out distractions.
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Methods include attentional control training, situational awareness drills, and dual-task
exercises that simulate the cognitive demands of competition. These techniques improve
reaction times, decision-making under pressure, and strategic execution.

Team sports require additional emphasis on communication, cohesion, and leadership
skills. Structured team-building exercises, role rotation, and conflict-resolution
strategies enhance interpersonal dynamics, collective decision-making, and mutual trust.
Coaches often employ psychometric assessments and group feedback sessions to
identify strengths, address weaknesses, and foster a culture of shared responsibility.

The integration of technology has revolutionized sports psychology. Virtual reality
(VR) simulations create immersive, controlled environments where athletes can
rehearse competitive strategies, practice decision-making, and simulate high-pressure
scenarios without physical fatigue or injury risk. VR allows for repeated exposure to
complex game situations, improving cognitive processing, situational awareness, and
anticipatory skills.

Cognitive-behavioral interventions are applied to manage negative self-talk,
performance anxiety, and fear of failure. Athletes learn to reframe challenges as
opportunities, maintain positive motivation, and build resilience through structured
reflection and feedback. Psychological skills training is often complemented by
neurofeedback and brainwave monitoring, which provide data on concentration
levels, stress adaptation, and mental fatigue.

In addition, mental preparation emphasizes recovery of psychological energy, which
Is as crucial as physical recovery. Techniques such as guided imagery, relaxation music,
sleep optimization, and engagement in leisure activities support emotional well-being,
prevent mental burnout, and enhance overall performance sustainability.

In conclusion, sports psychology and mental preparation constitute an integral
component of high-performance training. By combining goal setting, visualization,
stress regulation, cognitive training, team dynamics, and technological interventions,
athletes are equipped to perform at their peak under competitive conditions. A
systematic, evidence-based approach to mental conditioning ensures that physical
training is complemented by cognitive and emotional resilience, resulting in optimal
holistic athletic development.

Biomechanics and Performance Analysis

Biomechanical analysis allows detailed assessment of movement patterns, force
production, and energy efficiency. High-speed cameras, motion capture systems, and
computer modeling provide insights into optimal technique and injury prevention.
Athletes can refine their movements based on quantitative feedback, improving skill
execution and minimizing mechanical stress.
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Such analysis is particularly valuable in sports requiring precise technique, such as
sprinting, swimming, gymnastics, and weightlifting. Coaches can identify inefficiencies,
asymmetries, or compensatory movements and implement corrective exercises to
enhance performance outcomes.

Innovative Technologies in Sports Training

The use of innovative technologies is transforming athletic preparation. Wearable
devices monitor heart rate, oxygen saturation, and workload; virtual reality and
augmented reality offer immersive training simulations; and Al-based platforms analyze
performance metrics to suggest personalized adjustments. Robotics and exoskeletons
are increasingly used for strength and rehabilitation purposes.

Moreover, data analytics facilitates long-term performance monitoring, trend analysis,
and predictive modeling, enabling proactive intervention and strategic planning. This
integration of technology ensures that athletes can train smarter, prevent injuries, and
achieve measurable performance gains.

Conclusion

Enhancing athletic performance in competitive sports requires a holistic approach
combining physical conditioning, nutrition, mental training, biomechanics, and
technology. The synergy of evidence-based methodologies and innovative tools enables
athletes to reach their full potential while minimizing injury risk. As sports science and
technology continue to evolve, future strategies will focus on increasingly
individualized, data-driven, and multidisciplinary training programs, ensuring
sustainable high-level performance across all sporting disciplines.
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

VIK-796.01

CTPOUTEJLCTBO M MPEUMYIIIECTBA CHOPTUBHBIX IJIOLIAJIOK B
TOPOJIE

Opasreasauesa Oryscypau

[IpenonaBarenp, TypkMeHCKHI TOCYaPCTBEHHBIM HHCTUTYT (PU3HUYECKON KYJIBTYPHI U
criopra

r. Amxaban TypkMeHUCTaH

bainpamosa baxap

Crapumii npenogaBaTesb, MeXIyHapOAHOTO YHUBEPCUTETA HEPTHU U Ta3a UMEHU
Arweirenau Kakaesa

r. Amxa6an TypkMmeHucTaH

AHHOTALMSA

CraThsi MOCBSIIEHA KOMIUIEKCHOMY aHAJIN3y 3HAYUMOCTH U BJIMSHUSI CIOPTHUBHBIX
IJIOIIAJIOK  Ha TOPOJCKYI0 cpedy. PaccMOTpeHbl BOMNPOCHI  IUIAHUPOBAHMS,
MIPOEKTUPOBAHUS M CTPOUTENHLCTBA IUIOIIA0K, BHIOOp MAaTEpUAJIOB U TEXHOJIOTHH, a
TaK)Ke COIMaIbHBIC, 03/JOPOBUTEIbHBIC, 00pa30BaTEIbHbIE U IKOHOMUYECKHUE ACTICKTHI.
Oco0oe BHMMaHUE YAEJIICHO WHTErpallid MHHOBAIIMOHHBIX TEXHOJOTUHA U «YMHBIX)»
pelIeHui, MOBBIIAIMUX  (YHKIUOHATHBHOCTh M YCTOWYMBOCTH  TOPOJICKHX
CIIOPTUBHBIX OOBHEKTOB.

KuiroueBnble cji0Ba: ciopTUBHbBIE TUIOUIA/IKU, TOPOACKas HH(PPACTPyKTypa, husndeckas
aKTUBHOCTb, 3JI0POBbE HACEJICHWUSA, WHHOBALIMOHHBIE TEXHOJIOTMH, COLMAIbHAs
3HAYUMOCTb.

BBenenune

CoBpeMEHHBIE TOpOJa AaKTUBHO pa3BUBAIOTCS, W HAPAIY C HHPPACTPYKTYpOH
TPAHCIIOPTA, >KWJIUIIHBIM CTPOUTEIHCTBOM W KOMMEPYECKMMHU OOBEKTaMH, OCOOYIO
POJIb HAUMHAIOT 3aHUMATh CIOPTHUBHBIE IITOMIAAKK. OHU SBIISIOTCS BaKHBIM 3JIEMEHTOM
TOPOJICKOM cpenbl, oOecreunBasi BO3MOXHOCTH JUIsl PETYJSIpHOW  (U3HUECKOU
aKTUBHOCTH, TPO(PIIIAaKTUKH 3200JI€BaHNI U YKPETUICHUS 3I0POBbS HACEIICHUS.

PerymnspHple 3aHATHS CIIOPTOM CIIOCOOCTBYIOT YKPEIIJICHHIO CEePACYHO-COCYIUCTON U
JIBIXaTEIbHOW CHUCTEM, TTOBBIIIICHUIO THOKOCTH M BEIHOCIIMBOCTH, PA3BUTHIO MOTOPUKHU
u koopauHaruu. CHOPTHUBHBIC TUIOMIAJKH CO3MA0T YCIOBHS JUIS COIMAIN3aIliN
HaceJICHUS, 00BCIMHSIOT JIFOJICH Pa3HbIX BO3PACTHBIX KATETOPUH M COIUATBHBIX TPYIIIL,
(GhOpMHUPYIOT YyBCTBO OOIITHOCTH U 3/I0POBOM KOHKYPEHITUH.
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[ToMrMO 03/10POBUTEIBHBIX ACIIEKTOB, CIIOPTUBHBIE OOBEKTHI OKA3bIBAIOT BIWSHHUE HA
Ka4yeCTBO JKU3HU KUTEJIEH, MPUBJICKAIOT BHUMAHUE K TOPOJACKUM paiiOHaM, MOBBILIAIOT
WX COIHMAIbHO-?)KOHOMHYECKYIO TPHUBJICKATEIHHOCTh U CIIOCOOCTBYIOT YCTOHYHMBOMY
Pa3BUTHIO TOPOJCKOW MHMPACTPYKTYphl. VHTErpammsi ”HHOBAIIMOHHBIX TEXHOJIOTUH,
IU(POBBIX CHCTEM KOHTPOJS W MHTEPAKTHUBHOTO OOOPYIOBAHUS JENACT CIIOPTHBHBIC
IJIOMIAKA  COBPEMEHHBIMH, MHOTO(YHKIIMOHAIBLHBIMA ¥ O€30MacHBIMH  JIJISt
I10JIb30BATEIICH.

HJIaHI/IpOBaHI/Ie U NMPOCKTHUPOBAHUEC CIOPTUBHBLIX IVIOIAA0OK

[IpoekTupoBaHne CHOPTUBHBIX OOBEKTOB B TOPOJCKON Cpeie MpencTaBiseT coOoi
CJIOHBIM MHOTOYPOBHEBBIH MPOILIECC, KOTOPBIM TpeOyeT CUCTEMHOTO M KOMIUJIEKCHOTO
nonxona. Ha srtame mimaHupoBaHUS yUUTBHIBAIOTCS JAeMorpapuyeckue OCOOCHHOCTH
palioHa, IUIOTHOCTb HACEJIEHHUs, BO3pAaCTHasg CTPYKTypa U YpOBEHb (HU3HUECKOU
AKTHUBHOCTH JKUTEJNEH. BaXHpIM acleKkToM SBISETCS aHAIN3 COLMAIBHOM CpEeIbl:
NoTpeOHOCTEN  J1eTeil, MOAPOCTKOB, B3pPOCHBIX M MOXWIBIX JIIOAEH, a Takke
OCOOEHHOCTEM KyJIbTYPHOTO U CIHOPTUBHOIO TIOBEJIECHUS MECTHOTO HaCEJICHUS.
HccnenoBanus MOKa3bIBaOT, YTO YCIEUIHBIE CIOPTUBHBIE O0OBEKTHI CTPOSITCS HA OCHOBE
MPEABAPUTEIbHBIX COLMOJIOTMYECKUX OINPOCOB M AHKETHUPOBAHMS MOTEHIMAJIBHBIX
MoJb30BaTeNIC, YTO  TMO3BOJSET  CO3JaTh  MHPPACTPYKTYpPy, MaKCHUMAaIbHO
COOTBETCTBYIOILYIO OKUIAAHUSIM U MOTPEOHOCTSAM KUTETICH.

BaxxneifimuM 3TarnoM SBISETCS NETANbHBIM aHaIU3 TEPPUTOPUU M OKpYKarolen
UHDPACTPYKTYphl. DTO BKIIOYAET OIEHKY pelibeda, KIMMATHYECKUX OCOOEHHOCTEH,
JOCTYITHOCTH TPAHCIIOPTa, HAJIMYUS MAapKOBOYHBIX MECT, CUCTEM BOJOCHAOXKEHUS U
anekTpocHaOxkeHus. [Ipu BeIOOpe MecTa JUisi CTPOUTENBCTBA YUYUTHIBAIOTCS (haKTOPHI
0€30MacHOCTH, TAKHE KaK yIaJEHHOCTh OT O’KUBIICHHBIX JOPOT W IPOMBIIIICHHBIX 30H,
a TaKXXe YPOBEHb IITyMa M 3arps3HEHUsS BO3ayxa. [[maHMpOBOYHBIC PEIICHHS TOKHBI
oOecreuynBaTh ONTUMAJIBHYI0 WHTETPAIMIO CIOPTHBHBIX IUIOMATOK C JAPYTUMHU
AJIEMEHTaMU TOPOJCKOW Cpenbl: MapKaMH, IIKOJIAMH, METCKHUMH CajaMH, XUJIBIMU
KBapTaJlaMU U KyJIbTYPHO-IOCYTOBBIMU IICHTPAMH.

Oco0oe BHUMaHueE yJensercs (yHKIMOHATbHOMY 30HMPOBAHUIO IIOIMA0K. JleTckue
30HBI MPOEKTUPYIOTCS C UCTIOIB30BAHUEM MSTKUX M O€30MaCHBIX MOKPBITUH, UTPOBBIX
AJIEMEHTOB W MOJIYJIBHBIX KOHCTPYKUMH, MHHMUMHM3UPYIOIIMX PHUCK TpaBM. Jlis
MOJAPOCTKOB U B3POCIBIX CO3/IAt0TCS 30HBI JIJIs1 CIIOPTUBHBIX UTpP, (PUTHECA, BOPKAYTA U
KOMAaHJIHbIX COpeBHOBaHMM. [lnmomanku ayisi B3pOCHBIX MOTYT BKIIOYATh OEroBbI€
JOPOXKKH, TPEHAXKEPDI JIs1 CUIIOBBIX YIPAXKHEHUN, OTKPBIThIE CIOPTUBHBIE TUIOLIAJAKU
st yrOona, OGackerbosia W Boseibona. s moXuibix JroAeil paspabaThiBaroTCs
OTJIEJbHBIE 30Hbl C MHUHUMAaJIbHOM HAarpy3kol Ha CyCTaBbl, 00OpYJOBaHHBIE st
Je4eOHONM TMMHACTUKH, HOTH U IbIXaTeIbHBIX YIPaKHEHUI.

[IpoekTUpOBaHKE CIOPTHBHOM IIOIIAAKH O00S3aTEIbHO BKJIIOYACT CO3JIaHUE
BCIIOMOTATEIIbHON MH(PPACTPYKTYPHI. ITO 30HBI Il Pa3MUHKH W OTIbIXA, CKAMEHKH,
TEHEBBIC HABECHI, IUTHEBBIC (POHTAHBI, CHUCTEMbI OCBCIICHUS W OTIPAXKIACHUS IS
obecrieuenuss 0€30MacHOCTH.
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BaxHo, uT0OBI OCBelIeHUE 00ecTIeYrBaJIO BUJUMOCTD B BEUEpHEE BPEMS, @ OTPaKICHUS
IIPENOTBPAIlAIM  CIly4alHblE TPaBMbl M IONAJaHUE NOCTOPOHHUX MPEIMETOB HA
UTPOBYIO TOBEpXHOCTh. Pa3smeTka u 00OpynOBaHHE JOJKHBI COOTBETCTBOBATH
MEXIYHAPOAHBIM CTaHJapTam, Hanpumep, Hopmam FIFA mist ¢pyTO0IBHBIX MOse Wi
crannaptam [IAAF 11 6eroBbIX T1OpOKEK.

CoBpeMEHHBIE MTPOEKTHI BKIIOYAIOT TAK)KE NHHOBAIIMOHHBIE PEIICHUS: UCIIOJIb30BAHNE
MOJIYJIBHBIX KOHCTPYKIUH isi OBICTpOM TNEpecTaHOBKHM OOOpYIOBaHMS, BHEAPECHUE
CEHCOPHBIX U IU(PPOBBIX CUCTEM KOHTPOJISI aKTUBHOCTHU T0JIb30BaTENICH, MHTETPALIUIO C
MOOWJIbHBIMU TIPHIIOKEHUSIMU JUTsI OTCICKUBAHUSL CIIOPTUBHBIX MOKazarenen. B psiae
CllydyaeB  MPOEKTUPOBIIMKKA  MPUMEHSIIOT  «yMHBIE€  TOKPBITHUS»,  CIIOCOOHBIE
pPETUCTPUPOBATh HArpy3Ky Ha pa3IM4Hble YYaCTKU IUIOIIAJKU, MOJCUYUTHIBATH
KOJIMYECTBO MOJI30BATEIICH U MPEIOCTABIIATh AHATUTUYECKUE TAHHBIC JJIS1 YIIPABIICHUS
AKCIUTyaTarueil o0beKTa.

B IIPOCKTUPOBAHNHN YYHUTBIBAIOTCA IIPHUHOUIIBI YHHBCPCAJIBHOI'O ,Z[H?)&ﬁH&, YTOOBI
Iiomaaka ObLIa AOCTYIIHA JIIOJAM C OI'PaHHMYCHHBIMHU BO3MOXKHOCTAMH U 06J1a11ana
pa3H006paBHI>IMI/I (i)YHKHI/IOHaJIBHBIMI/I BO3MOXHOCTAIMH OJII  BCECX KaTeI‘OpI/Iﬁ
HaCCJICHU. HpOI[YMaHHOG IIAHUPOBAHHUC ITO3BOJICT CO34aTh HC IIPOCTO CIIOPTHUBHYIO
IUIOIIAAKY, a MHOFO(i)YHKI_II/IOHEUIBHOe IMpOCTPAHCTBO, O6’I>GI[I/IH5HOHIGG CIIOPT, AOCYT,
CONaJIbHOC BBaHMOHeﬁCTBHG )51 O6pa3OBaTeJIBHI>I€ MCPOIIPpUATHA.

[IpodeccnonabHbIe apXUTEKTOPHI M MHXXCHEPHI TIPH TPOSKTUPOBAHUU HCIIONIB3YIOT
COBpPEMEHHbIE TpOorpaMMHbIe cpencTBa: 3D-monenupoBaHue, TeouH(POpMaAIMOHHBIC
CUCTEMBI, KJIMMATHYECKOE MOJEIUPOBAHUE, YTOOBI OOECIEUYUTh ONTUMAIILHOE
pa3MelleHue IJI0MIAI0K, OIIEHUTh MOTOK MOCETUTENECH U MPEAyCMOTPETh BO3MOKHbBIC
Harpy3kd Ha TOKpeITHE W oOopyaoBaHue. Kpome TOro, yduThIBaeTCs Ce30HHas
AKCIUTyaTalys: MPOSKTUPOBITUKYA BBHIOMPAIOT MaTepUalbl, yCTOWYUBLIE K Tepernagam
TEMIIepaTyphbl, oOcCaJkaM U YJIbTPA(pUOIECTOBOMY H3IYyUYCHUIO, YTO TIO3BOJISIET
WCIIOJIb30BaTh IUIOMIAAKY Kpyriaeld roa 0Oe3 ymepOa st 0e30mMacHOCTH U
JIOJITOBEYHOCTH.

Takum oOpa3om, THIATETHFHOE TUTAHUPOBAHUE M MPO(ECCHOHATBHOE MPOSKTUPOBAHUE
CIIOPTHBHBIX OOBEKTOB 00ECIEYMBAIOT HMX JOJTOBEYHOCTh, (PYHKIIMOHAJIBHOCTD,
0€30I1acCHOCTh 1 JIOCTYITHOCTD JUIsl BCEX KaTeropuil HaCEJICHUs, CO3/aBasi YCIOBUS IS
aKTUBHOTO M 3JI0POBOTO 00pa3a >KM3HU B TOPOJICKOU cpeie.

CTpOHTe.HbHLIe MaTEepPHAJIbI H TCXHOJIOIHMH

CoBpeMEHHBIE CHOPTUBHBIE IUIOMIAIKH CTPOSTCA C MCIIOIb30BAHUEM MEPEIOBBIX
MaTEpUaJOB U TEXHOJOTUH, KOTOpble 00€CMEeYMBAIOT J10JITOBEUYHOCTh, OE€30MaCHOCTb,
KOM(pOPT U 3KOJOTUYHOCTh. PE3MHOBBIE MOKPBITHS U UCKYCCTBEHHAsl TPaBa CHUKAIOT
PUCK TpaBM, CO3[AIOT MATKYK) aMOPTU3HUPYIOIIYIO IOBEPXHOCTh M YCTOWYUBBI K
MOTOAHBIM BO3AEUCTBUAM. AchaibTOBble U OCTOHHBIE MOKPBHITHS MPUMEHSIOTCS IS
CHOPTUBHBIX WP, YJIMYHBIX TPEHUPOBOK U JABWKEHUS, OOecrnedynBas BBICOKYIO
M3HOCOCTOMKOCTD U JOJITMN CPOK IKCIUTYaTaALUH.
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Hcnonp3yroTcss MOJYJIBbHBIE KOHCTPYKLMM, IO3BOJIAIOIIME OBICTPO MOHTHUPOBATh
0o0Opy/nOBaHUE, 3aMEHATh H3HOIICHHBIE JJIEMEHTHl M aJanTHPOBaTh IUIOMIANKY K
pasHeIM BHJAM cHopra. MeraumMdeckne KapKachl, KOMIIO3UTHBIE TIIOKPBITUS M
AHTUBAHJAJIbHbIE KOHCTPYKUMU OOECIEYMBAIOT HAJEKHOCTb U JOJTOBEYHOCTh
00bekToB. Texnonoruu 3D-neyatv 1 aBTOMAaTU3UPOBAHHOTO IIPOU3BOJICTBA O3BOJISIIOT
CO37aBaTh YHUKAJIbHBIE 3JIEMEHTHl CHOPTUBHOIO HMHBEHTapss M OOOpYyIAOBaHUA C
HOBBIIIEHHON MPOYHOCTHIO U 0€30I1aCHOCTBIO.

CoBpeMEHHbIE pEIIEHUs BKJIIOYAIOT HCIOJb30BAHUE «YMHBIX» TPEHAXKEPOB,
OCHAILIEHHBIX JaTYMKaMU U TMPOrpaMMHBIM oOecrieueHueM il aHayiu3a (puanyeckomn
akTuBHOCTU. [lnomagku 00OpYyIyIOTCS CHUCTEMaMH BHUACOHAONIOACHUS U KOHTPOJIS
JIOCTYTIa, YTO MOBBIIIAET 0€30MaCHOCTh MOJIb30BATENEH U MO3BOJISIET ONTUMU3UPOBATH
HKCIUTyaTali0 OOBEKTOB. ODKOJOTHYECKHI AacleKT CTPOUTENbCTBA TaKXKe HMeEeT
00JbIIOE 3HAYCHHE: HCMIOJB3YIOTCS MaTepHuaibl C HHU3KUM YIJIEPOIHBIM CIEAOM,
BO3MOKHOCThH BTOPUYHOM MepepabOTKH U SHEProcOeperaroife CUCTEMBI.

ConuajbHble U 0310POBUTC/IBHBIC ITPENMYIIIECTBA

CrnopTuBHBIE TUIOMIAJIKHM OKa3bIBAIOT MHOTIOIUIAHOBOE BO3JCHCTBHE Ha 3/10POBHE U
COIIMAJIBHYIO KU3Hb HACEJICHUS, coyeTass (PU3NUYECKYI0 aKTHBHOCTH, MPOQPUIAKTUKY
3a00€BaHUN M COIMAIBHYI0 HHTETpaiuio. PerynspHbie 3aHSATHS Ha CHOPTUBHBIX
00BEKTaX CIOCOOCTBYIOT KOMIUIEKCHOMY YKPEIUICHHUIO CEePeYHO-COCYIUCTOM,
JIBIXaTEIbHOM U OMOPHO-JBUTATEIBLHOM CHCTEM, VYIYYIIEHHI0O OOMEHa BEIeCTB,
HOpMAaJIM3aIlMU Beca U TMOBBIIIEHUIO OOIIEH BBHIHOCIMBOCTU opranu3ma. [l nereit u
MOJPOCTKOB aKTUBHOCTh Ha IUIONIAJIKAX UIPAeT KIIOYEBYIO POJb B (HOPMHUPOBAHUU
MPaBUJILHOW OCAaHKH, Pa3BUTUU THOKOCTH, KOOPAMHAIIMHN JBM)KCHUH U MOTOPHKH, a
TaKKe CTUMYJIMPYET PAHHIOIO COIMATIM3AIMI0 Yepe3 KOMaHHbIE UTPhl U COBMECTHBIE
TPEHUPOBOYHBIE MEPOTIPUSITHSI.

JIJist B3pOCJIOTrO0 HACENeHHUS! CIIOPTHUBHBIE 30HBI CTAHOBSTCS BaXXHBIM WHCTPYMEHTOM
NpOPMIAKTAKA CTPECCOB W  TICUXOAMOIIMOHAIIBHBIX —MEpPerpy3ok. PerymspHbie
TPEHUPOBKHU CIOCOOCTBYIOT YNyUIIEHWIO KOTHUTHBHBIX (PYHKIMH, KOHIIEHTpAIUU U
MPOIYKTUBHOCTHU HA pabOTe, a TAKXKE MOBBIIIAIOT CIIOCOOHOCTh OPTaHU3Ma CIIPaBISTHCS
C XpOHUYECKUMH CTPECCOBBIMU CUTYAIIUSIMU. 3aHITHUS Ha CBEKEM BO3JIyX€, HHTETpaIus
UTPOBBIX U CIOPTUBHBIX DJIEMEHTOB TOBBIMIAIOT MOTHUBAIMIO K TOAJIEPKAHHUIO
aKTUBHOTO 00pa3a >XKM3HU W CIOCOOCTBYIOT (DOPMHUPOBAHHIO 3OPOBBIX IPHUBHIYCK,
TaKUX Kak COOJIIO/IEHNEe PeKMMa TPEHHUPOBOK, MPABHIIBHOE MTUTAHUE M CAMOKOHTPOJI
(UBUYECKUX HATPY30K.

Ocoboe BHHMaHHWE YIEISETCS TMOXKIIBIM KUTEIsIM Topona. s HUX CO3MaroTCs
CHeIUaIN3UpPOBAaHHBIE 30HBI C HHU3KOW HAarpy3kod Ha CyCTaBbl, YJOOHBIMU
TpEeHaKepaMH JJIs1 JIeueOHOW THMMHACTHKHA M TUIOMIAIKAMHU JUIS JbIXaTCIbHBIX M
KOOPJIMHAIIMOHHBIX ~ yOpakHeHWi. Takue OOBEKTHl TOMOTAIOT  IOJICPKUBATH
MBILICYHBIM TOHYC, MPEAOTBPAIIAaTh PAa3BUTHE OCTEOXOHAPO3a, apTPO3a U CEPJIEUHO-
COCYIUCTBIX 3a00JI€BaHUM, YITyUIIIaTh OIBIKHOCTh CYCTaBOB M COXPAHSATh AKTUBHOCTh
B MIOBCEIHEBHOM KU3HH.
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CucremaTruueckoe HCHOJIb30BaHHUE IIomaJaoK CHOCO6CTBy€T MNpOMJICHUIO II€pUuoJa
HE3aBUCUMOM KUSHECACATCIbHOCTH U YIYUYIICHNIO Ka4€CTBA )KU3HU ITOKUIIBIX J'IIO,IIGI\/’I.

ComuanpHOe 3HAYEHUE CIHOPTHUBHBIX OOBEKTOB TMPOSBISETCS HE TOJNBKO B
UHANBUIYabHOM aKTUBHOCTH, HO WM B CO3JaHUU YCIOBUM I KOJIJICKTUBHBIX
Mepornpusatuid. OpraHuzaiusi MacCOBBIX CIHOPTUBHBIX TYPHHPOB, YEMIIMOHATOB,
IPYNIOBBIX TPEHUPOBOK, (ecTuBaneil 310poBbs U 00pa30BaTEIbHBIX MPOrpaMM
CTUMYJIUPYET B3aUMOJICHCTBUE MEXIY Pa3IMYHBIMA BO3PACTHBIMU U COLUATIBHBIMU
rpynmnamMu, crnoco0cTByeT (QOPMUPOBAHUIO UYYBCTBA OOIIHOCTH W KOJJICKTUBHOMU
OTBETCTBEHHOCTH. [liomanku CTaHOBSATCSA IIEHTPAMH COIMAIbHOW WHTErpaluu, TIe
KUTEIM Pa3HbIX KBapTaJIOB MOTYT OOMEHMBATHCA OMBITOM, pPa3BUBAaTh HaBBIKU
KOMaHJIHOM paboThI, a Takke (HOpMUPOBATH 370POBYI0 KOHKYPEHIIUIO M JIUIEPCKUE
KauyecTBa Y MOJIOJICKHU.

B nonrocpouHoil mepcrieKTHMBE HAIUYWE COBPEMEHHBIX CIOPTUBHBIX IUIOMIAIOK
MOBBIIIAET MPUBJIEKATETLHOCTh TOPOJCKON Cpeibl, CTUMYJIUPYET yU4acTUE HACEICHUS B
mporpaMmax akTHBHOTO 00pa3a >KHU3HH, CIIOCOOCTBYET MPOMUIAKTHKE COLMATBHBIX
po0JIeM, CBSI3aHHBIX C MAaJIOTIOJIBHKHBIM O0Pa3oM KU3HH, OKUPEHUEM, CTPECCOM U
HapYyIICHUSAMH TICUXOAMOIIMOHATBHOTO cocTosgHus. Co3gaHue JOCTYNHBIX U
0e30MacHbIX CIOPTUBHBIX 0OBEKTOB (POPMUPYET KYIBTYPY 3/I0POBOrO 00pa3a >KM3HU U
YKpeIiieT 3/J0pOBbe OOIIecTBa HAa CHCTEMHOM YypPOBHE, UYTO IMOJIOXKUTEIHHO
CKa3bIBAaeTCs Ha DKOHOMHUKE TOpOJa, CHIKEHHUH PACXOJ0B Ha 3APaBOOXPAHEHUE U
MOBBIIICHUH O0IIEH TPYTOCTIOCOOHOCTH HACETIEHUSI.

Oo0pa3zoBaTenbHbIC U pa3BUBaOLIHE (PYHKIMU

CriopTuBHBIE TIOLIAAKU AaKTUBHO HCIIOJIb3YIOTCA B 00Opa30BaTENIbHBIX YUPEKICHUSIX
IUIsl YPOKOB (DM3MYECKOM KyNbTYphI, CEKIIMA W BHEKJIACCHBIX Meponpusthuii. OHu
CcrocoOCTBYIOT  (OPMUPOBAHMIO HABBIKOB  KOMaHAHOW  paboOThl, JIUJIEPCTBA,
JVCHUTUIAHBI, OTBETCTBEHHOCTH Y CTPATErMYECKOTO MBIIIJICHHUS.

CoBpeMeHHBbIE TUIONIA/IKM OCHAIAFOTCS UHTEPAKTUBHBIMU TPEHAXKEPAMH € JAaTYUKAMU,
OTCJICKUBAIOIIMMH TIOKa3aTean (PU3NYECKONM aKTUBHOCTH, HAarpy3ky M Mporpecc
nosb3oBatens. llomydeHHble JaHHBIE MO3BOJISIIOT WHIAUBUIYAIU3UPOBATH 3aHATHS,
KOPPEKTUPOBATH MPOrpaMMbl TPEHUPOBOK U CTUMYJIMPOBATh YHAIIUXCSA K PErYISIPHON
¢uznyeckoil akTUBHOCTH. Mcnonb3oBaHue IUEGPOBBIX TEXHOJOTHN CHOCOOCTBYET
MHTErpalui 00pa3oBaTEIbHOIO U CHOPTUBHOIO MPOLECCOB, YJIYYIIAET MOTHBAIUIO
VUYEHUKOB M TO3BOJSIET OTCIEKUBATh 3(PPEKTUBHOCTh MNPOrpaMM (PU3HUECKOrO
BOCITUTaHUS.

IKOHOMHUYECKAS U rpagocrpoure/ibHas 3HAYUMOCTD

CTpouTenbCTBO CIIOPTUBHBIX IUIOIIAJ0K MOBBIIIAET MHBECTUIMOHHYIO U COLIMATIBHYIO
MPUBJIEKATEILHOCTh PAHOHOB, CTUMYJIUPYET Pa3BUTHE MECTHOTO OM3HEca, CHOPTUBHBIX
KJIyOOB, MTPOBEACHUS COPEBHOBAHUN U KYJIbTYPHO-MACCOBBIX MEPONPUATHH.
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HJ'IOIH&I[KI/I BJIMAOT Ha PBIHOK HCABWKUMOCTH, IIOBBIIIAKOT CTOHUMOCTb JKWJIBIX
KOMIIJICKCOB M CO34AaK0T JOIIOJJHHUTCIIBHBIC pa60q1/Ie MECTA.

['pagocTpouTENbHBINA ACMIEKT BKIIOYAET HHTErPALUIO IUIOMIA/I0K C TAPKaMH, CKBEPAMH,
KWIBIMM KOMIUIEKCaMH, 30HaMH OOIIECTBEHHOTO JOCyra M TPaHCHOPTHBIMU
pa3Bs3kaMu. ObecrnieunBaeTcsi 0€30MaCHOCTb, TOCTYITHOCTD U Y0OCTBO MEPEABUKEHHUS,
BKJIIOYAsl TEIIEXOJHbIE W BeJOocUIleAHble MapupyThl. I[IpogymanHoe pasmereHue
CHOPTUBHBIX OOBEKTOB CIIOCOOCTBYET TapMOHMYHOMY Ppa3BUTHIO T'OPOJCKOM
MHPPACTPYKTYpPHI, NOBBILIAET KAYECTBO KU3HU KUTEJIEH U YKPEIUIET COLUAIBHYIO
YCTOMYUBOCTD pariOHa.

HepCHeKTHBbI H MHHOBAaIlMN

byaymee ropoackux CHOPTHBHBIX IUIOIIAAOK CBSI3aHO C IPUMEHEHUEM LHU(PPOBBIX
TEXHOJIOTHI, «YMHBIX» TPEHAXXEPOB, WHTEPAKTUBHBIX MMOKPHITHH W MOOMIIBHBIX
npuioxeHu. WHTepakTUBHBIE TOKPBITHS CIOCOOHBI OTCIIEKUBATH JABUKEHUE U
Harpy3Ky IOJIb30BaTelIed, NPENOCTABIATh PEKOMEHIAUWA 10 TPEHUPOBKAM H
aHaJIU3UPOBATh IIPOrpecc.

OHepretuueckass A(OQPEKTHBHOCTh CTAHOBHUTCS IPUOPUTETHOM: HCIOJIb30BAaHHE
conHeuHbIXx TmaHenel, LED-ocBemienus, cucrem cOopa JT0XKJACBOH BOJbI H
9Heprod(pGHEeKTUBHBIX MaTEPHAJIOB TO3BOJSET CO3/laBaTh YCTOWYMBBIE OOBEKTHI C
MHWHHUMAJIbHBIM BO3JICMCTBUEM Ha OKpYXarlyr cpeny. [I[pumMeHeHne BUpTyaabHOU U
JOMOJTHEHHOW PEATIbHOCTH TMO3BOJISIET MOJIEIUPOBATh CHOPTUBHBIE TPEHUPOBKH,
MPOBOAUTL JUCTAHIIMOHHBIE COPEBHOBaHUS U 00y4aThb MOJIL30BATENICH MPaBUIHLHOU
TEeXHHKE.

3akiiroueHue

Co3nanue CHOPTUBHBIX IUIONIAIOK B TOPOJaxX SIBISETCS CTPATErHYECKUM DJIEMEHTOM
pPa3BUTHUS TOPOACKON Cpeibl, CIIOCOOCTBYIOIIMM YKPEIUIEHUIO 30POBbS HACEJICHMS,
(dhopMUpPOBaHHIO AKTUBHOT'O 00pa3a >KU3HU U COIMAIbHON BOBJICUEHHOCTH.

MHoroQyHKIHOHAIbHbIE, TEXHOJOTUYECKH OCHALICHHbIE U O€30IMacHbIe IUIOIMAIKU
CTUMYJIUPYIOT PU3NUYECKYIO aKTUBHOCTD, Pa3BUBAIOT KOMAaH/IHbIE HABBIKU U JIMJEPCKUE
KauecTBa, MOBBIIIAIOT MHBECTUIMOHHYIO M COLIMAJIBHYIO MPUBIIEKATEIBHOCTh TOpoAa.
WNHTerpanisi WHHOBALMOHHBIX TEXHOJOTHM JeNlaeT IUJIOIIAJKH COBPEMEHHBIMU,
yA0OHBIMU #  3()(PEKTUBHBIMU HUHCTPYMEHTaMH (HOPMHUPOBAHMS 3IJOPOBOM U
YCTOWUYHUBOM TOPOJICKON CPEJIBL.
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