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AHAJIM3 B3AUMOCBA3U 'EHETHYECKHUX U DQIIM'EHETUYECKHUX
PAKTOPOB PAZBUTHUA AYTU3MA

CMupHOB Aslekceil AJTeKCAHAPOBUY

[IpenonaBatens kadeapbl OMOJOTUN U TEHETUKH, MOCKOBCKHIA TOCYJapCTBEHHBIM
YHUBEPCHUTET

P®. r. Mocksa

BacuiabeB UBan UBaHOBHY

CryneHt 4 xypca daxkyynpTeTa OMoMeuIIMHbI, MOCKOBCKUM rOCY1apCTBEHHBIN
YHUBEPCUTET

P®. r. MockBa

BBenenue

AyTU3M — 3TO HeWporncuxuarpuyeckoe 3a0ojeBaHUE, KOTOPOE XapaKTepuszyercs
HapylIEeHUEM COLMAIbHONM KOMMYHHUKAIIMM W OrPAHUYEHHBIMH, IMOBTOPSIOIIUMUCS
MoaensiMA noBeAeHus. [IpUunHBl pa3BUTHS PACCTPOWCTB AYTUCTUYECKOTO CIIEKTpa
(PAC) mpomomkar0oT aKTUBHO HCCIEIOBAThCS, U 0c000€ BHUMAHUE YAENAETCS Kak
FeHETUYECKUM, TaK W DJMHUTeHeTHYecKuM (akTopaM. ['eHeTHueckue MyTaluu U
SIIUTECHETUYECKNE W3MEHEHUS WUIPAIOT KIIOYEBYIO POJb B MOIYJSIHUUA 3KCIPECCHU
T€HOB, YTO B CBOKO OYEPEIb BIMSAET HAa PA3BUTHE HEPBHOU CHCTEMBI U BEPOATHOCTH
pa3BUTHS ayTHU3MA.

3a mocnegHue nAecATWIEeTHd Oblla MpoBEeACHA OOImMpHas padoTa MO BBISBICHUIO
IF€HETUYECKUX MApPKEPOB, CBS3aHHBIX C ayTU3MOM. OTH HCCIIEIOBaHUS BKIHOYAIN
KpyIHOMAacIITa0Hble TE€HOMHBIE aHAJM3bl, KOTOPbIE MO3BOJIMIN HUACHTHU(PHUIIMPOBATH
COTHHM ITOTEHIMAIBHBIX T€HETUYECKUX BaApPUAHTOB, MOBBIIAIOIIMNX pUCK pa3Butus PAC.
B yacTHOCTH, BBIAENAIOTCSA KOMMIHHBIE BapHallMK U PeIKHE MyTallu, OOHapyKECHHbIC B
reHax, OTBETCTBEHHBIX 32 CUHANTUYECKYIO (YHKIUIO U Pa3BUTHE MO3Ta.

I'eHeTH4YeCKHE aCIEKTHI PAa3BUTHA aYTU3MA

['eneTnueckas MpeapacnoI0KEHHOCTh K ayTU3MY IOATBEPKAAETCSI MHOTOYUCIIEHHBIMA
WCCJICIOBAaHUSIMH, BBISBIAIOIIMMUA MYTallMd U MOJUMOP(HU3MBI B TaKMX IeHaX, Kak
SHANK3, MECP2 u FMRI. Ot reHsl y4acTBYIOT B Ipoleccax HEHpOHaIbHOU
MJIACTUYHOCTU U (POPMUPOBAHUU CHHANTHYECKHUX cBsA3eil. Hapyiienus B ux cTtpykrype
MOTYT MPUBOJIUTH K TUCHYHKIUU LIEHTPAILHON HEPBHOW CHCTEMBI U TOBBIIIATH PUCK
pa3BUTHS ayTHU3Ma.



CeMeliHbIe HCCTIETOBAHUS MTOKA3aJIH, YTO PUCK ayTH3Ma 3HAYUTEIILHO BBIIIE y OpaTheB
u cectep aeteit ¢ PAC. MccnenoBanus 61u3HEIOB OATBEPAUIN 3HAYUTEIBHYIO 10O
HacleyeMOCTH ayTu3Ma, KoTopas MoxeT npocturatb 90%. DOTo moaTBepkAaeT
THIOTE3Y O BAXXKHOCTH TEHETHYECKUX (DAKTOPOB B IMaTOTeHEe3e 3a00JIeBaHUS.

INMUreHeTHKa u AYTU3M

ONUTreHeTUKa H3y4aeT MEXAHU3Mbl, KOTOPbIE PEryJUpPYIOT aKTUBHOCTh I'€HOB 0O€3
n3MeHenus nociegoBarenbHocTH JIHK. K OCHOBHBIM SIIUMIeHETMYECKUM MEXaHM3MaM
otHOcsATcs metunupoBanue JIHK, momudukanum rucTOHOB U pETyIsmus ¢ TTOMOIIBIO
Hexkopupytomnx PHK. MccnenoBanus moka3sIBarOT, YTO SMUTCHETUYECKUE U3MEHECHUS
MOTYT OBITh BBI3BaHBI (PaKTOpPaAMHU OKPY>KAOIIECH CPEJbl, TAKUMH KaK CTPECC, TOKCHHBI
¥ OCOOCHHOCTH MUTaHUS MAaTePHU BO BpeMsi OEPEMEHHOCTH.

OgauM  u3  HambOoJee M3Yy4aeMbIX OIHUINeHETUYECKUX MPOLIECCOB  SIBISETCA
metunupoBanne JIHK. Hapymienuss B ypoBHE METWIMpOBaHHUS psijia TE€HOB ObLIU
oOHapyxenbl y nereir ¢ PAC. Kpome Toro, Mmoaudukanuu TMCTOHOB TAKKE WUTPAIOT
BAXKHYIO POJIb B PETYJISIMU aKTUBHOCTH I'€HOB, BOBJICUEHHBIX B Pa3BUTHE ayTHU3MA.

COBpeMeHHbIe HCCICAJ0BAHHUA B o0J1acTH ayTU3Ma

Haquble HY6JII/IK3HI/II/I IIOCJICAHUX JICT IOCMOHCTPHUPYIOT paCTYIHI/Iﬁ HHTCPCC K
KOMILUICKCHOMY aHAJIN3y I'CHCTHYCCKUX H 3IHUICHCTHYCCKHUX (baKTOpOB. HpI/IMeHeHI/IG
MCTOJ0B CCKBCHHUPOBAHHA HOBOI'O ITOKOJICHUS W JIIUI'CHOMHOI'O aHaJIn3a ITO3BOJIMJIO
BBISIBUTH CHeHI/ICI)I/I‘—ICCKI/Ie SIMUT'CHCTHYCCKHUEC MAPKCPhI, aCCOUMNPOBAHHBIC C aYTU3MOM.
OTHn MAapKepbl MOI'YT HCIIOJIB30BAaTbCA IJIA paHHCﬁ JAUAarHOCTHUKHU U pa3pa6OTKI/I HOBBIX
MCTOAO0B TCPAIIHNH.

bosibiioe BHMMaHuE ynensieTcs B3aMMOACUCTBU T€HETUUECKUX U AIUTC€HETUYECKUX
(aKkTOpOB, YTO MO3BOJIAET PAaCCMATPUBATh AyTH3M KakK PE3yJbTaT CI0XHOW CHUCTEMbI
MepeKpecTHhIX  perymsaiuid. KoMOWHUpOBaHHBIM  aHANW3  TEHETUYECKHX U
SIUICHETUYECKUX JAaHHBIX OTKPBIBAET HOBBIE IIEPCHEKTUBBI B HCCIEIOBAHUU
raToreHe3a ayTu3Ma U 1mo3BoJIsieT pa3padaThiBaTh MHHOBAIIMOHHBIE METO/IbI JICUEHUS.

IlepcniekTUBBI UCCJIEJOBAHUUA U HOBBIE MOJAXO0AbI

Bynymue uccnenoBanust B 00JacTi FeHETUKHM U SITUTEHETUKU ayTH3Ma HalpaBJieHbl Ha
CO3/1aHHE TEPCOHAJIU3UPOBAHHBIX METOAOB JIEUEHUs, KOTOpble OyayT Yy4YWUTHIBATh
VHAMBUAYyaJIbHbIE T€HETUUECKHE U AMHUIeHeTHYecKue Mpoduian maureHToB. BakHoil
3ajayed  sBisETCS  pa3paboTKa MpenapaToB, CHOCOOHBIX — MOJIU(DHUIIMPOBATH
AIUTCHETUYECKUE U3MEHEHUS, U CO3JJaHUE METOA0B KOPPEKIIMN T€HETHUECKUX MYy Tallui
C MCTIOJIb30BaHUEM TEXHOJIOTHH penakTupoBanus renoma, Takux kak CRISPR/Cas9.

Takxe paccMaTpUBAIOTCA MOJIXO/bl K HEMHBA3UBHOM TUarHOCTUKE ayTU3Ma Ha OCHOBE
aHaJIN3a YIUTCHETHUYECKIUX MAPKEPOB B KPOBU U JPYTUX OMOJOTHYECKUX JKUIKOCTSX.
DTO MO3BOJIUT BBIABIATh PUCK pa3BuThs PAC Ha paHHHX CTaausiX U KOPPEKTUPOBATH
BO3J/ICHCTBUE OKPYKAIOIIEH CPeJIbl JJIsl CHYXKEHUSI BEPOSITHOCTH Pa3BUTHUS 3a00JI€BAHUSI.
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3akJIroueHue

KoMmriekcHpI MOAX07 K HM3YyYEHUIO TEHETHYECKUX M JMHUTeHETUYECKHX (DAKTOPOB
pPa3BUTHUS ayTU3Ma OTKPHIBAET HOBBIE BOZMOKHOCTH JIJIsl IOHUMAaHUS MMaTOreHe3a 3Toro
CJIOXHOTO 3abosneBanud. [IpogomkeHue uccieqoBaHUN B ATOM 00JACTH TO3BOJIUT
pa3zpabaTbiBaTh 3(PQPEKTUBHBIE METOAbl NPOQPUIAKTUKUA, AUATHOCTUKU W TEpANUH
ayTU3Ma, yJaydlllasg Ka4eCTBO KU3HU MAllUEHTOB U UX CEMEN.
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HOBBIE NOJXOJbI B JEYEHUU HEMPOJIETEHEPATUBHBIX
3ABOJIEBAHUN

CunopoB Asnexkcanap Biaagumuposuy
JTIOKTOP MEAUIIMHCKUX HayK, podeccop, TalmKkeHTCKU METUIIMHCKUN YHUBEPCUTET
r. TamkenT Y30ekucran

ITerpoBa Mapus AJjiekCaHApPOBHA
CTyJIEHTKA MEIUIIMHCKOTO (haKybTeTa, TamKeHTCKUA METUITMHCKUN YHUBEPCUTET.
r. Tamkent Y30ekucran

BBenenue

HeliponereneparuBusie  3aboneBanust (H/I3) mnpencraBnsitor  coboit  rpymmy
3a007€BaHUM, KOTOPBIE XapAKTEPHU3YIOTCA XPOHUYECKONM M MPOrpeccCUpyrolen
JereHepanreld HEpBHOM TKaHH, YTO MPUBOAUT K HAPYIICHUIO (PYHKIUKA MO3ra U JPYTrUX
opraHoB. JTH 3a00yeBaHus, TaKUEe Kak 00Je3Hb AJblreitmepa, 6one3nb [lapkuHcoHa,
o6oxoBol amuoTpoduueckuii ckiepo3 (BAC) u apyrue, oka3bpIBaloT CEPbE3HOE BIUSIHUEC
Ha KayeCTBO JKU3HU NALMEHTOB W BBI3BIBAIOT 3HAYUTEIBHOE OpeMsl JJI CHCTEMBbI
3npaBooxpaHeHus. Ha ¢poHe cTapeHus HaceleHus Mupa KojnuecTBo namueHToB ¢ H/I3
IPOJODKAET YBEIMUMBATHCSA, YTO JAENaeT MOUCK 3(P(EKTUBHBIX METOJOB JICUEHUS
KpaliHe aKTyaJbHBIM.

B mnocnegHue necATHIETHs IPOM3OLLIO 3HAYMTENIBHOE pPACIIMPEHUE 3HAHUM O
MaTOreHe3e HeWpoJIereHepaTUBHBIX 3a00JEBaHUM, YTO MPUBEIO K pa3padOTKe HOBBIX
TEpANEeBTUYECKUX NOAXOA0B. B 3TOM cTaThe paccMaTpUBAKOTCS COBPEMEHHBIE METO/IBI
neyenns HJI3, Bkiroyas MOJIEKYJSIPHYIO TEpanvio, MMMYHOTEPAIIUIO, KIIETOYHBIE
TE€XHOJIOTUH U HEUPOIIPOTEKTOPHI.

CoBpemMeHHbIE TOAXO0ABI K JICYCHHIO HEHPOIereHepaTHBHbIX 3200/ 1eBAHM I
1. MonekysipHas Tepanust

MonekynspHasi Tepanus — OTO HaNpaBJICHHE, OCHOBAHHOE Ha WCIOJIb30BAHUU
MOJIEKYJI, CIHOCOOHBIX BMEIIMBATHCS B MOJEKYJISIPHBIE MEXaHU3Mbl Pa3BUTHUS
3aboneBanuss. OOHUM W3 TEPCHEKTUBHBIX HAMPABICHUN SBISETCS HCIOIH30BAHUE
unruoutopoB Oera-cekperassl (BACEL) B neuenun Oone3nm Aunbrrerimepa. OTu
MOJIEKYJIBI OJOKUPYIOT 00pa30BaHUE aMUJIOUIHBIX OJISAIIEK — OJHOTO M3 OCHOBHBIX
MaTOTeHHBIX (haKTOpoB OoJe3nu. Pazpaboranbl mpemapatsl, Takue Kak "Amykanymao",
KOTOPBIE BO3JICHCTBYIOT HA aMUJIOU THBIE OTJIOKECHUS, 3aMEJISAS PA3BUTHE ICMCHITHH.



Kpome Toro, Gosbllioe BHHUMaHHE yAENSETCS TEHHOW Tepanuu. B wacTHocTH, aist
6one3nn [lapkuHCOHA aKTUBHO MCCIEAYIOTCS METOIBI BBEICHUS T€HOB, KOJIUPYIOIINX
HeHpoTpopuIecKue dakTopsl, 9TO CHOCOOCTBYET BOCCTaHOBJICHUIO
nopaMUHEPTUUECKONW aKTUBHOCTH B MO3re. [ 'eHoTepanwsi, HeCMOTPS Ha CBOM YCIIEXH,
CTAJIKUBAETCA C TpoOJeMamMu, CBS3aHHBIMH C JOCTaBKOH TE€HOB B KIETKH U
BO3MOKHBIMH TTOOOYHBIMU A PeKkTamu.

2. UmmyHoOTepanus

NMMyHOTEpanus B MOCIEAHUE TOAbl CTAHOBUTCS OJTHUM M3 HanboJiee MepCreKTUBHBIX
Metona0B jeuenust H/3. Ilpenapatel, ucnoib3yromye aHTuTeNa, HalpaBieHHbIE IPOTUB
aAMUJIOUIHBIX OJisiiiek (Uit 0osie3HU AJbUreidMepa) Wil IpYrux MaTOreHHbIX OENIKOB,
HAaYMHAIOT UCIOJIb30BaThCs B KIIMHUYECKOW MpakTuke. OauH u3 Hanbosee N3BECTHBIX
npemnaparoB B 3Toil oonactu — "JleBeHeMal", KOTOpBIN MoKazan 0OHAACKUBAIOIIUE
pe3ynbTaThl B KIMHUYECKUX UCIBITAHUSAX, CHUYKasl YPOBEHb AMUJIOUA B MO3T€.

[Tomumo 3TOTO, pazpadaThIBatOTCs aHTUTENA IPOTUB Tay-0eliKa, KOTOPbIM y4acTByeT B
dbopmupoBaHur HEHPODUOPUIUISIPHBIX CIACK — €II€ OJIHOIO0 Ba)XHOIO MaTOTeHa
0one3nn Anpureitmepa. UMMyHOTEpanus HampaBjieHa HE TOJbKO HA YCTpaHEHUE YkKe
CYLIECTBYIOIIMX MaTOJOTMYECKUX OOpa3oBaHWi, HO W Ha MPEeAOTBpalIEHUE HX
HaKOTUICHUS B OyayIIEM.

3. KiieTouyHbBIC TEXHOJJIOTNH

Knerounass Ttepanusi mpeAcTaBiseT COOON HCIOJIB30BAaHUE JKUBBIX KIETOK IS
BOCCTAaHOBJICHUS TMOBPEXIACHHBIX TKaHEeW. B mociaegHue Troapl  HUCCIETYIOTCS
BO3MOKHOCTM NPUMEHEHUSI CTBOJOBBIX KieTok i jeuenus HJI3. Hampuwmep,
HEUpOHATBHBIE CTBOJIOBBIE KJIETKA MOTYT AudPepeHIUpoBaTHCS B HEUPOHBI U
3aMECTUTh YTPAUCHHBIE KIIETKHA B MO3TE.

st 6one3nn TlapkuHcoHa pa3pabaThIBAIOTCS METOJbI TPAHCIUIAHTAIMKA CTBOJIOBBIX
KJIETOK, KOTOpbIE MOTYT BOCCTaHAaBJIMBATh MOBPEXICHHbIE H0(hamMUHEpTrUuYEcKre
HEUPOHBI. DTOT NOAXOJ SIBJISETCS KpailHE MEPCIIEKTUBHBIM, OJHAKO €r0 UCIOIb30BaHUE
Ha MIPaKTUKE TpeOyeT JaTbHEHIINX UCCIETOBAHUM U KIIMHUYECKUX UCTIBITAaHUM.

4. HeilponpoTeKTOPHI

Heuponporekropsl — 3T0 mpernaparbl, KOTOPbIE IMOMOTAKOT 3alIUTUTh HEUPOHBI OT
MOBPEXICHUN, BBI3BAHHBIX OKHUCIIMTEIBHBIM CTPECCOM, BOCHAJICHUEM U JIPYTUMH
MaTOreHHbIMU NpoueccaMu. [I[puMepbl HEHPONPOTEKTOPOB BKIIFOUAIOT AaHTUOKCUIAHTHI,
TaKMe KaK pecBepaTpoll, a TakKe IMpenaparbl, BIUSIONIME HA MUTOXOHIPHAIBHYIO
¢ynkuuto. B obmnactu 6one3nu [lapkuHcoHa uccaeayroTcsl Takue HEMpOIpPOTEKTOPHI,
KaK mpenapatbl Ha ocHOBe KodH3uMa Q10, KOTOpbI CHOCOOCTBYET YIy4YIIECHUIO
HHEPreTUUECKOro oOMeHa B KJIeTKaxX U 3aMeJIAeT UX JeTreHepaluio.
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5. PereneparuBHasi MeJULIMHA

PerenepatuBHas MeaulIMHA B TIOCTIEIHEE BpeMsl MpHoOpeTaeT Bee Oobliee 3HaUeHHE B
nedennn H/[3. Micnonb3oBaHue TKAHEBBIX MHKEHEPHBIX TEXHOJIOTHI 1 OMOMaTepuanoB
JUIsI  BOCCTAHOBJICHHS IIOBPEXKJCHHBIX YYaCTKOB MO3ra €  HCIOJIb30BaHHUEM
HeHpoTpopuuecknx (akTOpOB OTKPBHIBAET HOBBIE TOPU3OHTHL. [IpuMepom sBiseTcs
UCIOJIb30BaHUE OMOMATEpUANIOB Ul CO3/laHUs HMMIUIAHTATOB, KOTOPBHIE IMOMOIAar0T
BOCCTAHOBUTH ITOBPEXKACHHBIE HEUPOHHBIE CETU U CTUMYJIUPOBATh HEUPOTEHES.

HepCHeKTHBbI H BBI30OBBI

HCCMOTpH Ha 3HAYUTCIILHBIN IIporpecc B 0071aCTH JICUCHMS HeﬁpOHGFGHepaTI/IBHBIX
33.60JICB3HHI>1, MHOTI'C HpO6JI€MI>I OCTArOTCs HCPCIICHHBIMU. OIIHOﬁ N3 KIOYCBBIX
HpO6JI€M ABJACTCA TO3IHAA TUATHOCTHKA, IIOCKOJIBKY HAa paHHHUX CTAAHAX 3a00JICBaHUS
CUMIITOMBI MOTI'YT OBITH HC3HAYUTCIIbHBIMH, W JICHCHHC YaCTO HAYMHACTCA TOJIBKO
TOTrda, KOraa IHOBPCKIACHUA YIKC H606paTI/IMI>I. 910 IMOJYCPKUBACT BA)KHOCTD paHHeﬁ
JAUAarHOCTHUKHU U pa3pa60TKH MCTOAOB CKpHMHHHTIA.

JIpyruM Ba)KHBIM aCIEKTOM SIBJISIETCSI BBICOKAs CTOMMOCTH HOBBIX METOJIOB JICUCHMS,
YTO OTPAHWYMBAET HX JOCTYNHOCTh JUIA IIMPOKOW ayJIWTOPUHM NALWEHTOB.
Uccnenoanus B obnactu HJ(3 TpeOyroT 3HaUMTENbHBIX (DMHAHCOBBIX BIIOKEHUH, a
pa3paboTka 3p(GEeKTUBHBIX U O€30IacHBIX MPENnapaToB 3aHUMAET MHOTO BPEMEHHU U
YCUJIUN.

3akjIoueHue

HetiponerenepaTtuBHbie 3a001€BaHUs MPEACTABISIOT COOOM OJHY M3 CaMBIX CIOXKHBIX
MEJUIIMHCKUX MPpo0JieM coBpeMeHHOCTH. HOBbIe MOAX0/bI, TaKue KaK MOJICKYJIIpHas
Tepanusi, IMMyHOTEpamnusi, KJICTOYHbIE TEXHOJIOTUH U HEHPOIPOTEKTOPHI, OTKPHIBAIOT
nepcnekTuBbl st 3(PGEeKTUBHOTO JieueHUs OSTUX 3a0osieBaHuii. TeM He MeHee,
HEOOXOAMMO TPOJOJKATh HAy4YHBIE HCCIEAOBaHUS, YTOOBI CO3/1aTh JOCTYIHBIE WU
0e30macHbIe METOJIbI JICUCHHUSI, CTIOCOOHBIC 3HAYUTEIHHO YIYUIIUTh KAa4e€CTBO JKU3HU
MAIMEHTOB U 3aMeJIUTh IPOrPECCUPOBaHUE 3a00ICBaAHMIA.
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BBenenue

Cepneuno-cocynuctoie  3abonieBanuss (CC3) ocTaroTcs OCHOBHOM — IPUYHHOM
3200JIeBa€MOCTH U CMEPTHOCTHU BO BceM Mupe. Cpeau GakTopoB pUCKa Pa3BUTHS ITUX
3a0oJieBaHU 0cO00€ BHUMAaHUE YAEISAETCS OKUCIUTEIbHOMY CTPECCY, KOTOPBIN UTPaeT
KJIIOYEBYIO pOJIb B MATOTE€HE3€ aTepOCKIIepo3a, TUIIEPTOHUU U JIPYruX 3a00JieBaHUM
Ceple4YHO-cOCyIUCTOM  cucTembl. OKHUCIUTENbHBIA CTPECC BO3HUKAeT, KOTrja
CYUIECTBYET  JucOallaHC  MeXAYy  BbIpaOOTKOM  CBOOOAHBIX  paguKajIoB MU
AHTUOKCUJAHTHOW 3allUTONM OpraHu3Ma, 4YTO MHPHUBOJUT K IOBPEXKICHUIO KIIETOK,
TKaHeW M opraHoB. B mocienHue necATUIETHsS aKTUBHOE BHHUMAaHUE YAENSAETCS
WCCIICIOBAaHUIO AHTHOKCHJAHTOB KaK TMOTEHIUAJIbHBIX AareHTOB, CIIOCOOHBIX
MpPEeAOTBPAaTUTh  WJIA  3aMEIJUTh  MNPOrPECCUPOBAHUE  CEPIACYHO-COCYIMCTHIX
3a0oneBanuil. B 3T0i1 cTaThe paccMaTpuBaeTcs poJjib aHTUOKCUIAHTOB B MTPOPUIIAKTUKE
CC3, ux MexaHu3Mbl I€UCTBUS U IEPCIIEKTUBBI IPUMEHEHHSI B KITMHUYECKOM MTPAKTHKE.

OKHCIUTENBHBIN CTPECC U ero CBA3b € CePACYHO-COCYAMCTHIMHU 32001eBAHUAMH

OKHCIAUTENBHBINA CTpPEeCC MPENCTaBIseT COO0H COCTOSIHHE, MPU KOTOPOM CBOOOJHEIC
paguKaibl M PEAKIMOHHOCIIOCOOHBIE KHCIopoAcoaepxkamme Moyekynsl (ROS)
HAKaIlJIMBAIOTCS B KIJIETKAX OpPraHW3Ma, YTO MPUBOAUT K TOBPEXKICHHUIO JHUIHIIOB,
oenkoB u JIHK. DT0, B CBOIO 0OYepenpb, CIOCOOCTBYET BOCIAJIEHUIO, TMOBPEKIACHUIO
COCYZIOB U Pa3BUTHIO arepockiepo3a. CBOOOIHbIE pauKalbl MOTYT 0Opa30BbIBATHCS
IpU HOPMAJILHOM OOMEHE BEIECTB WJIM B OTBET HAa BHEIIHUE (PAKTOphI, TAKHE KaK
KypeHue, 3arpsa3HeHue BO3/lyXa U CTpeccC.

Oco0oe 3HaueHNe UMEET OKUCIUTEIbHOE MOBPEXKACHUE SHIOTENHUS COCYI0B, KOTOPOE
CIOCOOCTBYET  OOpa3OBaHUIO  aTEPOCKICPOTHYECKUX  OJSAIMIEK U CHUKEHHUIO
AIIACTHYHOCTH COCYJIOB. DTO MPHUBOJWUT K TMOBBIIMICHUIO apTEPUAILHOTO IaBICHUS U
YBEJIMYHMBAET PUCK WH(]apKTa MHUOKapja, HHCYJIbTA U JPYTHUX CEPIACYHO-COCYIUCTHIX

3200JIEBaHUN.
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Poab anTHOokcuganToB B npopuiaakruxke CC3

AHTHOKCHIAaHTHI TIPEACTABISAIOT COOOM BEIIeCTBa, KOTOPHIE MOTYT HEHTPaIN30BaTh
CBOOOJHBIC pagUKaIBl M TEM CaMbIM TIPEIOTBpAIlaTh WJIA 3aMEISATh TPOIECC
OKHCJIUTEIBHOTO  TOBPEXKIEHUS.  AHTUOKCHJIAHTBI  OBIBAIOT  SHJOTCHHBIMU
(BpIpabaThIBAEMBIMU OPTraHU3MOM) U HK30T€HHBIMU (TIOCTYNAIOIIMMHU C MHILEH WU B
BHJIC 100ABOK).

1. BuramMuHBI B MHHEPAJIbI KAK AHTUOKCHIAHTDBI

Butamusasl C u E, a Takke CeleH W IUHK SIBJISIIOTCS OCHOBHBIMU 3K30T€HHBIMH
AHTUOKCUJAHTAMH, KOTOpPBIE OKa3bIBAIOT MOJIOKUTEIBHOE BIHMSHUE HAa CEPIACYHO-
cocynuctytro cucreMy. Butamun C crnocoOCTBYeT YKPEIUICHHIO CTEHOK COCYJIOB,
YIIYYIIEHUIO TTPOHUIIAEMOCTH KaNUJUISIPOB U HEUTpaau3aluu CBOOOJHBIX PaJUKAJIOB,
CHUAasi YPOBEHb OKHCIIEHHOTO JIMIIONPOTEHHA HU3KOM IIIOTHOCTU (OKCHUAMPOBAHHOTO
JITTHIT), koTopblif UTpaeT KIIOUEBYIO POJIb B Pa3BUTHH aTepockiepo3a. Butamun E, B
CBOIO OU€peib, IPEIOTBPAIIAET OKUCICHUE )KUPOB B KIIETKAX COCYJIOB U MOIECPKUBAECT
HOpMaJIbHOE (PYHKIIMOHUPOBAHUE DH]IOTEIHS.

CeneH ABISIETCS BaXXHBIM JJIEMEHTOM AHTHOKCHJIAHTHOM AKTUBHOCTH OpraHU3Ma,
MIOCKOJIBKY ~ SIBJIIETCA  4acTblo  (epMEeHTa TIIIyTaTUOHNEPOKCUIA3bl, KOTOPBIN
HEUTpaJIN3yeT MEPEKUCHBbIE paauKaibl. HengaBHue wHcciieqoBaHus I0Ka3aldd, 4TO
AeQUIUT CEJIEHA MOKET CIIOCOOCTBOBATH PA3BUTHUIO TMIIEPTOHNUU U aTEPOCKIIEPO3a.

2. ®1aBOHOUBI M MOJIU(EHOIbI

®aBOHOUABI, KOTOPBIE COAEPKATCA B PA3JIMUHBIX PACTCHUSX, SBJISIOTCS MOIIHBIMU
AHTUOKCUJAHTaMH, OO0JIAJIalOIMMHA TTPOTUBOBOCHATUTEIbHBIMU CBOMCTBaMH. OHU
MOMOTAIOT CHUXAaTh ypoBeHb okuciaeHHoro JIITHII, ynydmars ¢hyHKINUIO SHAOTETUS U
CHUXaTh apTepuanbHoe maBieHue. IIpumepsl Takux (IaBOHOMAOB BKIHOYAIOT
KBEPIIETHH, KaTeXUHbI U aHToIManbl. [lonudenonsl, coaepsxammecs B 3eJICHOM 4ae U
KpaCHOM BHHE, TaK)Ke MOKa3bIBAIOT 3(PPEKTUBHOCTH B MPOPHUIAKTUKE aTEPOCKIIEPO3a U
Apyrux 3a001eBaHui cepala.

3. Omera-3 :xupHbIe KHCJIOTHI

Owmera-3 >KMpHBIE KHUCIIOTBI, COJEpKalluecsi B pbl0€ W HEKOTOPBIX PACTUTEIbHBIX
MCTOYHUKAX, OKa3bIBAIOT IOJIOKUTEIBHOE BIIMSIHUE HA CEPACYHO-COCYUCTYIO CUCTEMY.
OTU KUPHBIE KHUCIOTHI 00JIaAal0T aHTUOKCUJAHTHBIMH CBOMCTBAMHM, CIIOCOOCTBYIOT
CHUKEHUIO BOCIAJICHUS U YMEHBILIAIOT pUCK 00pa3oBaHus TpoMOOB. Omera-3 KupHbie
KHCJIOThl TaKX€ OKa3bIBAIOT OJIArONpPHUSATHOE BIUSHUE HA YPOBEHb XOJIECTEpUHA U
apTepUAIbLHOE TABJICHUE.

MexaHu3MbI 1€HCTBUSI AHTHOKCUIAHTOB B OPraHu3Me

AHTI/IOKCI/II[aHTbI ﬂeﬁCTBYIOT 4Cpe3 HCCKOJIBKO MCXaHU3MOB, BKIIXOYasd:
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1. HeliTpanu3auusi cBOOOJHBIX PaaAMKAIOB. AHTHUOKCHIAHTBI MOTYT OTJaBaTh
CBOM DJJICKTPOHBI CBOOOJHBIM pajguKajiaM, TEM CaMbIM HEHUTpau3ys UX U
MpeaoTBpaliasi NOBPEXKICHUE KIETOK U TKAHEH.

2. Ykpemienue cocyaoB. HekoTopble aHTHOKCHUAAHTHI, Takue Kak BuTamMuH C,
MOMOTaIOT YKPEIUISITh CTEHKU COCYJIOB, YIyUlllas UX 3JIACTUYHOCTh U CHYXKCHUS
MIPOHUIIAEMOCTH.

3. IIporuBoBoOCHAIMTEIbHOE jAelicTBHe. MHOTHE AHTHOKCHUAAHTHI OO0IaIar0T
BBIPAKEHHBIM ~ IIPOTUBOBOCHATIUTENbHBIM  A((PEKTOM, KOTOPBIA MOMOTraer
IPEAOTBPATUTH PA3BUTUE XPOHUUECKUX BOCIIAJIUTEIbHBIX MPOLECCOB B COCYIAX,
YTO ABJISETCS OJHUM U3 (pakTopoB prcka CC3.

4. Cumxenune ypoBHsi okucieHHoro JIIIHII. Oxwucnennsit JIITHII sBasercs
OCHOBHBIM  (haKTOPOM,  CHOCOOCTBYIOIIMM  pPa3BUTHIO  aTEPOCKIEpPO3a.
AHTHOKCUJAHTBl MOTYT MpPENOTBpAIllaTh €ro OKHCICHWE, CHIXKas PHUCK
00pa30BaHUs ATEPOCKIEPOTUYECKUX OJIAIIEK.

IlepcnekTHBBI MCNOJb30BAHUS AHTHOKCHIAAHTOB B NPOPUIAKTHKE CepAedHO-
COCYIUCTBIX 3200J1eBaHUI

HecMOTpss Ha TIOJNOXKWUTENBHBIE pPE3YyJbTaThl, IOJYYEHHbIE B KIMHUYECKHUX
UCCJIEIOBAaHMX, HCIOJIb30BAHUE AaHTUOKCHAAHTHBIX [J00aBOK B HPOQUIAKTHKE
CEpAEYHO-COCYIUCTHIX 3a00JI€BaHUI OcTaeTca ImpeaMeTroM obcyxaeHus. Hekoropele
UCCIEIOBAaHMS ~ HE  MOKa3ajdd  SBHOTO  YIYYIIEHHS THpPU  HCIOJIb30BAHUH
AHTUOKCUJAHTHBIX MPENaparoB, YTO CBA3aHO C HWHAMBUAYAJIbHBIMH PA3NHYUASIMH B
MeTaboIM3Me U I03UPOBKaX.

OpHako WCHOJIb30BaHUE AHTHOKCHUIAHTOB B paMKax CcOAJlaHCHUPOBAHHOTO MUTaHUS,
ooraToro gpykramu, OBOIIAMH, OpEXaMU U PHIOOH, MPOAOHKAET OCTABATHCA BAXKHBIM
komrnoHeHToM Tnipodminaktuku CC3. B panpHeiimeM HEOOXOAMMO MPOJIOJDKUTH
MCCJIEIOBaHMSI B ATOM 001acTH, YTOOBI TOYHO OMPEIEIUTh, KaKue aHTHOKCHUIAHTHI
OKa3bIBAIOT HAWOOJIbIIIEE BIMAHME Ha MPOPHIAKTUKY CEPACUYHO-COCYTUCTHIX
3a001€eBaHUM U B KaKUX J103aX OHU HanOosee 7 (HEeKTUBHEI.

3akJIoueHue

AHTHOKCHJIaHThl UTPAIOT BAXXHYIO pOJIb B MPO(PUIAKTUKE CEepIAEHHO-COCYAUCTHIX
3a00JieBaHU, HEUTpaNu3ysi CBOOOJHBIC paaUKajbl, 3allMIIAs COCYIbl M yIydllas
paboty sHmoTenus. ButamuHbl, MUHEpaibl, (IaBOHOWABI, MOJU(EHONBI U oMera-3
KUPHBIE KHUCJIOTHI SBJSIOTCS BaXXHBIMU KOMITIOHEHTaMH, KOTOPbIE MOTYT 3aMeIJIUTh
IIPOrpEeCCUPOBAHUE aTEPOCKIIEPO3a U APYTUX 3a0oneBanuil cepana. OnHako as 6osee
TOYHOTO TOHUMAHHS WX 3(P(HEKTUBHOCTH HEOOXOAMMBI JajbHEHIINE KIMHUYECKUE
uccienoBanus. BxiloueHMe aHTHMOKCUAAHTOB B €XEAHEBHOE MUTAaHUE SIBISETCA
BAKHBIM IIArOM K CHIDKEHUIO pHCKA CEpACYHO-COCYIUCTHIX 3a00JeBaHUN U
HOIJEPKAHUIO 3J0POBbS CEPAEYHO-COCYIUCTON CUCTEMBI.
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Abstract: Zinc oxide (ZnO) nanoparticles have garnered significant attention due to
their versatile applications in electronics, photonics, and biomedicine. This paper
explores the various production technologies employed in the synthesis of ZnO
nanoparticles, comparing their efficiency, scalability, and environmental impact. The
study also highlights recent advancements and the future potential of ZnO nanoparticles
in emerging technologies.

1. Introduction: Zinc oxide is a semiconductor material with a wide bandgap and
unique properties that make it ideal for numerous applications, including UV protection,
gas sensors, and photocatalysts. The production of ZnO nanoparticles enhances these
properties, making them more effective for industrial and medical use. The increasing
demand for miniaturized and high-performance materials has further driven the need for
efficient and scalable production techniques of ZnO nanoparticles.

2. Synthesis Methods:

2.1. Sol-Gel Method: The sol-gel method is a widely used technique for producing ZnO
nanoparticles. This process involves the hydrolysis and condensation of zinc precursors,
leading to the formation of a gel-like substance, which is then calcinated to produce
nanoparticles. The sol-gel method offers great control over the chemical composition
and particle size, making it a preferred choice for applications requiring high precision.

Advantages:
« Low processing temperature

« High purity and homogeneity
« Suitable for large-scale production
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Disadvantages:

« Time-consuming
« Potential agglomeration of particles
« Requires post-synthesis calcination

2.2. Hydrothermal Method: The hydrothermal method involves the crystallization of
ZnO under high pressure and temperature in a sealed environment. This method allows
precise control over the size and morphology of the nanoparticles. By varying the
reaction conditions, it is possible to produce ZnO nanoparticles with tailored properties
for specific applications.

Advantages:

« Environmentally friendly
« High yield and scalability
« Well-defined crystal structure

Disadvantages:

« Requires specialized equipment
« High energy consumption

2.3. Precipitation Method: In this method, ZnO nanoparticles are formed by
precipitating zinc salts in an alkaline medium. The precipitate is then washed, dried, and
calcinated to obtain nanoparticles. The simplicity and low cost of this method make it
highly attractive for commercial applications.

Advantages:

« Simple and cost-effective
« Suitable for large-scale production

Disadvantages:

« lrregular particle size
« Limited control over morphology

2.4. Microwave-Assisted Synthesis: Microwave-assisted synthesis uses microwave
radiation to heat the reaction mixture, accelerating the nucleation and growth of ZnO
nanoparticles. This method significantly reduces synthesis time and energy consumption
compared to conventional methods.

Advantages:

 Rapid synthesis
« Uniform particle distribution

. Energy-efficient
-17 -



Disadvantages:

« Limited to small-scale production
« Equipment limitations

3. Characterization Techniques: Characterization of ZnO nanoparticles is crucial for
understanding their structure and properties. Common techniques include:

« X-ray diffraction (XRD) for phase identification and crystallinity

« Scanning electron microscopy (SEM) for surface morphology

« Transmission electron microscopy (TEM) for nanoscale imaging

« UV-Vis spectroscopy for optical properties

« Fourier-transform infrared spectroscopy (FTIR) for chemical bonding analysis

4. Applications: ZnO nanoparticles are used in various fields such as:

« Electronics: UV sensors, transparent conductive films, piezoelectric devices

. Biomedicine: Antibacterial agents, drug delivery, bioimaging

. Environmental Science: Photocatalysts for water purification, air purification
« Energy: Dye-sensitized solar cells, lithium-ion batteries

5. Future Perspectives: The continuous development of new synthesis techniques and
the growing understanding of the unique properties of ZnO nanoparticles pave the way
for innovative applications in next-generation technologies. Research is focused on
enhancing the stability, scalability, and functionality of ZnO nanoparticles, ensuring
their integration into advanced devices and systems.
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Characterization of Zinc Oxide Nanoparticles

6. Conclusion: The synthesis of ZnO nanoparticles can be achieved through various
methods, each offering unique benefits and limitations. Continuous advancements in
production technologies are expected to further enhance the efficiency and applicability
of ZnO nanoparticles in diverse sectors. The integration of green synthesis methods and
the exploration of hybrid nanostructures hold great promise for the future.
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BBenenue

XAMUOTEpANUsl SBJISIETCS OCHOBHBIM METOJIOM JICYEHUSI MHOTHUX OHKOJIOTHYECKHUX
3a0oneBanuil. OJHaKO €€ MPUMEHEHUE COMPOBOXKIACTCS PAIOM MOOOYHBIX PHEKTOB,
TJIABHBIM U3 KOTOPBIX SIBJIIETCS BBICOKAsi TOKCUYHOCTH MPENAPaTOB, BO3ICHCTBYOLIUX
HE TOJIBKO Ha OIYyXOJIEBBIE KJIETKH, HO U HA 3JOPOBbIE TKAHU OpraHnn3Ma. TOKCUYHOCTb
XUMHUOTEPANIEBTUUECKUX CPEJICTB OrpaHUYMBAET UX OS(PPEKTUBHOCTH M CHUKAET
KaueCcTBO >KM3HU MallMeHTOB. B mocienHue rojpl akTUBHO pa3padaThIBAIOTCS HOBBIC
MOJXO/IbI, HAMPaBJICHHbIC HA MUHUMM3ALUIO ATUX MOO0YHBIX 3 dexToB. OnHUM U3
HauOosiee TEPCHEKTUBHBIX METOJOB SBISETCS MCIOJIB30BAHUE HAHOYACTHI[ IS
JIOCTaBKM XHWMMOTEPANEBTUUECKUX TMpernapaToB HEMOCPEJICTBEHHO B OITYyXOJICBBIC
KJIETKH, YTO TO3BOJIIET CHU3UTh UX CUCTEMHOE BO3JICHCTBHUE Ha 3I0POBbIC OpraHnl. B
JTAHHOM CTaThe PACCMATPUBAIOTCS PA3JIMYHbIE BUAbl HAHOYACTHI] U KX POJIb B CHUXKEHUU
TOKCUYHOCTH XUMHUOTEPANEBTUYECKUX MPENapaTos.

HpOﬁJIeMLI TOKCHYHOCTH XUMHOTEPANMICBTUYCCKUX IIpelapaToB

XUMHOTEpaneBTUYECKUE MpenapaThl, XOoTs U 3(P(EeKTUBHBI B 00pbO€ € paKOBBIMU
KJIETKaMH, 9aCTO MPUBOIAT K TIOBPEXKICHHUIO 3I0POBHIX KIETOK, 0COOEHHO TeX, KOTOPHIE
aKTUBHO JIEJATCS, KaK KJIETKHM KOCTHOTO MO3Tra, KOKM M CIU3UCTHIX 000JI0YeK. JTO
MOMKET MPOSIBIATHCSA B BUJE PA3TMUYHBIX MOOOYHBIX I(P(HEKTOB, TAKUX KaK TOIIHOTA,
pBOTa, aHEMMsl, BbIMAIEHUE BOJIOC, UMMYHOAEC(PUIIUT U MOBPEXKICHUS OPraHOB, TAKUX
KaK cepjue, Ne4YeHb U MOYKU. TOKCHYHOCTh TaK)K€ MOXET ObITh CBA3aHa C BBICOKOM
JO3UPOBKOI MperapaToB, KOTOpas TpeOyeTcsl Mg JTOCTHXKEHUS TeparneBTHUYECKOTO
s dekTa B OMyXO0JIEBbIX TKAHSIX.
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OCHOBHOMH 3a/1aueii COBPEMEHHBIX UCCIIEOBAHUM SBIISETCS CO3JJaHUE CUCTEM JJOCTABKU
MpenapaToB, KOTOPBIE MO3BOJIAT U30€kaTh N30BITOUHOM TOKCUYHOCTH 32 CUET TOUHOTO
TapreTUHIa Ha OIyXO0JIEBbIE KIETKU, YTO MUHUMU3HUPYET BIUSHUE HA 310POBbIE TKAHH.

HaHO‘IaCTI/IHLI KakK CPpeaCTBO A0CTABKH XUMHOTEPANICBTUYCCKUX IMpelnapaToB

HanowacTtuipl — 3T0 CTpyKTYypbl ¢ pasmepoM oT 1 mo 100 HaHOMETPOB, KOTOpHIE
00Jagar0T YHUKATBHBIMU (HU3UKO-XUMHYECKUMHU CBOWCTBAMH, TAKUMHU KaK BBICOKAs
IJIOMIAh TIOBEPXHOCTH, BO3MOXKHOCTh MOJIU(DHUKAIMKM M TUOKOCTh B AW3aHE. DTH
OCOOCHHOCTH JI€JIaI0T HAHOYACTHUIIBI U€aTbHBIMU KaHIUATaMU 111 UCIIOJIb30BAaHUS B
KauecTBE HOCHUTENEH JJIsi JIOCTaBKU JICKAPCTBEHHBIX IMpenapaToB, BKJIOYas
XUMHUOTEpAIeBTUYECKUE CpeicTBA. K OCHOBHBIM THIIaM HAaHOYACTHII, UCTIOJIb3YEMbIX B
MEJIUIIMHE, OTHOCATCSI JIUIIOCOMBI, MOJIUAJIEKTPOIUTHBIE KOMILJIEKChI, HAHOKAICYJIbI,
yIIEPOHbIE HAHOTPYOKH U 30JI0ThI€ HAHOYACTHIIBI.

1. JInummocomMbI

JIMmocoMbl MpPENCTaBISAIOT COOO0M MHUKPOCKONMMYECKUE MY3bIPbKH, COCTOSIIIUE U3
JUNUAHBIX MEMOpaH, KOTOpbl€ MOTYT HWHKAICyJMpOBaTh XHMHOTEPANEBTUYECKUE
Mpenaparsl, 3allyIias X OT pa3pylIeHUsI B OpraHu3Me U odecnieunBas 00s1ee TOUHYIO
JOCTaBKy B OITyXOJIEBbIE€ KJIETKU. JIMIIOCOMBI MOTyT OBITh MOIM(MUIMPOBAHBI IS
yJIydlieHus ux (arouuTapHOro CBOMCTBA U TAPT€TUPOBAHUS K OIYXOJIEBBIM KIIETKaM,
YTO CHUXKAET TOKCUYHOCTD MTPENapaToB JJIsl HOPMAJIbHBIX TKAHEH.

2. HOJIHC)JICKTPOJ'II/ITHBIC KOMILJIEKCHI H HAHOKAIICYJIbI

[ToMAneKTPOINTHBIE KOMIUIEKCHl U HAHOKAICYJbl 00JIaZat0T CIIOCOOHOCTBIO JIETKO
B3aUMOJICCTBOBATh C BOJAOPACTBOPUMBIMU XUMHOTEPANIEBTUUECKUMHU TIpenapaTaMmu u
o0OecrieunBaTh WX CTAOWJIBHOCTH B KPOBOTOKE. OTH HAHOYACTHUIIBI MOTYT OBIThH
MOAUGUIIMPOBAHBl ~ PA3JIUYHBIMU  MOJIEKYJIaMH,  KOTOpPhIE  CIOCOOCTBYIOT
CHelU(PUUECKOMY PpPAacClO3HABAHUIO OITyXOJIEBBIX KJIETOK, YTO JIeJaeT JIOCTaBKY
npenapara 0oJjiee TOUHOM.

3. YriiepoaHbie HAHOTPYOKH

VYrieponHble HaHOTPYOKHM TPEACTABISIOT COO0OM HAHOYACTUIIBI C TpyOdaTon
CTPYKTYpOM, KOTOpbIE UMEIOT BBICOKYIO MEXAHHYECKYIO MPOYHOCTh U CTAOUIBHOCTb.
OHM MOryT OBITH MCIOJIB30BAaHbI JJIsi JOCTAaBKM HE TOJIBKO XMMHOTEPANEeBTHUUYECKUX
[pernapaToB, HO M F€HETUYECKUX MATEpUajoB, YTO PacCIIUpPSIET UX TEpareBTUYECKUIN
MOTEHIMaN. YTJIEPOJHbIE HAHOTPYOKHM MOTYT ObITh (DYHKIIMOHAIU3UPOBAHBI IS
YIIy4IIEHUS UX B3aUMOJCHCTBUS C OIMYXOJIEBBIMU KJIETKAMHU.

4. 30J0ThbIe HAHOYACTHIBI

30J10TBIE HaHO4YaCTHIbI O6J'IaI[aIOT YHUKAJIbHBIMHA OINTHUYCCKUMU U XUMHUYCCKUMU
CBOfICTB&MPI, KOTOpPbIC JACIar0T nux MNEPCIICKTUBHBIMUA JIIA JOCTaBKHU
XUMHOTCPAIICBTUYCCKUX IIPCIIApPaTOB.
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30510TO MOXET ObITh MCIOJB30BAHO KaK HOCHUTEb Ul NPEnaparoB, a TakxKe JUIs
JOKAJIM3allud  OMyXOJie C TOMOINbI0 METOAOB BH3yalU3allid, TaKUX Kak
CHEKTPOCKONUS U KOMIIbIOTepHasi Tomorpadus. KpoMme Toro, 3010Thie HAHOYACTULIBI
MOTYT OBITh HCIIOB30BaHbI Il POTOTEPAINH, T/I€ UX HAIPEBAaHUE C MTOMOIIBIO J1a3epa
MOYET YCUIIUBATh d3(PPEKT XUMUOTEPAITUH.

MexaHu3mMbl JeHCTBHSI HAHOYACTHIL NPH JOCTABKE XHMMHOTepaneBTHYECKHX
npenaparon

HaHoqaCTHHBI MOTI'YyT HeﬁCTBOBaTL 4epe3 HCCKOJIBKO MCXdaHHW3MOB, KOTOPLIC
CHOCO6CTBYIOT CHHIKCHHUIO TOKCUYHOCTH XUMHUOTCPAIICBTUYCCKUX ITPCIIAPATOB:

1. TaprerupoBanHas aocraBka. HaHouacTuibl MOTyT ObITh MOAMGDUIIMPOBAHBI
TaK, YTOOBI CBS3BIBATHCSI C KOHKPETHBIMU MOJIEKYJIaMU, KCIIPECCUPYEMBIMHU Ha
MOBEPXHOCTH OITYXOJIEBBIX KIJIETOK. DTO MO3BOJISIET JOCTABIATH JEKAPCTBEHHBIE
BEILIECTBA HANPSMYK) B OIYXOJb, MUHUMHU3UPYS BO3ICHCTBUE Ha 3/10POBbIC
KJIETKH.

2. Konrposupyemasi BbBICBOOOXKIaeMOCTh. HaHowacTuiiei  MOTYT  OBITH
CIIPOEKTUPOBAHBI TaK, YTOOBI BBICBOOOXIATh AKTHUBHBIC BEIIECTBA TOJBKO B
ONPEAECICHHBIX YCIIOBUSX, HAIPUMEP, NpU W3MEHeHnW pH wim npu Hanuuuu
dbepMeHTOB, celU(DUUHBIX JJISI OIMYXOJIEBBIX KJIETOK. DTO YIydlIaeT TOYHOCTh
JIOCTaBKHU U CHUYKAET OOIIYI0 TOKCUYHOCTb.

3. YBesiuueHne BpeMeHM UMPKYJALIMHM B KpoBH. Hanodactuipl, Omaromaps
CBOCH Majol BEIMYMHE M BO3MOKHOCTAM MOJU(MDUKAIUU, MOTYT YBEIUYUTH
BpeMsl HAxXO0XJIECHUsS B OPraHU3Me, UTO MO3BOJISIET MpernaparaMm JIeuCTBOBATH
JOJBIIE U B HY?)KHOM MECTE.

HpenMymeCTBa H BBI30BbI HCITIOJIB30BAaHHUA HAHOYIACTHIL

OcHOBHBIE npeumMynicCTBa HCIIOJIb30BaHUA HaHO4YaCTHIL JJIA JOCTaBKH
XUMHUOTCPAINICBTUICCKUX IIPCIIAPATOB BKIIOYAIOT!

o [IloBbimenue 3pHEeKTUBHOCTH TEPAMTUU 32 CYET TOYHOCTH JIOCTABKH.

o CHwmwxkenue moOOYHBIX H(DPEKTOB 3a CUET MUHUMM3ALUM BO3JCUCTBUS HaA
310POBBIE TKAHH.

o BO03MOXHOCTH WCIOJIB30BaHUSI B KOMOMHUPOBAHHOW Tepamuu, BKJIIOYast
XUMHUOTEPAIUIO U POTOTEPAIHIO.

OI[HaKO, HCCMOTPA Ha IICPCIICKTUBBI, UCIIOJb30BAHUC HAHOYACTHUI CBA3aHO C PAAOM
BBI3OBOB:

« HeobxomuMocTh B IpOBECHUH JOMOJTHUTEIBHBIX KITMHUYECKUX UCTIBITAHUH JIs
NOATBEPkKACHUSI 0e30MacHOCTU U 3P (PEKTUBHOCTH.

o IIpoGisieMbl C MPOU3BOJICTBOM U MacIITAOMPOBAHUEM HAHOYACTHII.

o [IloreHuuanbHas TOKCUYHOCTh CAMUX HAHOYACTUII, €CJIM OHU HE OBLTU JOJIKHBIM
00pa3oM OMOCOBMECTHUMBEL.
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3akJIrouyeHue

Hcnonp30BaHe HAHOYACTHII JUIS JIOCTABKA XHMHOTEPAIEBTHUYECKUX IpPENapaToB
npencTaBisieT co0Oi IMEepPCIeKTUBHOE HANpaBlIeHHE B OHKOJOTHYCCKOW Tepalin,
CMOCOOHOE 3HAYUTEJILHO CHU3UTh TOKCHYHOCTH JICUCHHS W YJIYYIIUTh PE3yJIbTaThI
teparuu. OJHAKO JJIs TOJTHOIEHHOTO BHEAPECHHUS B KIMHUYECKYIO TPAKTHKY
HEOOXO0IMMO MPOJIODKUThH UCCIICIOBAHMS B 3TOM 00JIACTH M PEIIUTh PSIJT TEXHUUICSCKUX
1 OMOJIOTUYECKHUX TIPOOIIEM.
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Abstract: Turkmenistan is rich in medicinal plants that possess various health benefits.
The integration of these plants into traditional sweets offers a unique approach to
promoting health while preserving cultural heritage. This paper explores the process of
preparing sweets using medicinal plants native to Turkmenistan, highlighting their
nutritional and therapeutic properties. Furthermore, the article delves into the historical
significance, cultural relevance, and modern adaptations of these sweets, demonstrating
how the fusion of traditional knowledge with contemporary techniques can yield
products that are both innovative and beneficial to health.

1. Introduction: The use of medicinal plants in food preparation has a long history in
many cultures, including Turkmenistan. Ancient recipes passed down through
generations often utilized local flora to enhance the taste and therapeutic value of sweets.
By incorporating these plants into sweets, it is possible to create confectionery products
that are not only delicious but also beneficial to health. This paper discusses the selection
of medicinal plants, preparation methods, and the benefits of such sweets. Additionally,
the paper highlights the role of these sweets in traditional ceremonies, celebrations, and
as remedies for common ailments, reinforcing the cultural and societal value of such
practices.

2. Medicinal Plants of Turkmenistan: Turkmenistan's diverse climate and geography
provide a habitat for numerous medicinal plants, many of which have been used for
centuries in traditional medicine and culinary practices. Some of the most commonly
used plants include:

« Licorice (Glycyrrhiza glabra): Known for its anti-inflammatory and soothing
properties, licorice is often used in syrups and candies that help alleviate sore
throats and digestive issues.

« Rosehip (Rosa canina): Rich in vitamin C and antioxidants, rosehip is frequently
added to jams, jellies, and fruit pastes, providing immune-boosting properties.
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. Mint (Mentha): Aids in digestion and has a refreshing flavor, making it a popular
addition to teas, candies, and desserts.

o Chamomile (Matricaria chamomilla): Known for its calming effects,
chamomile is incorporated into sweets that promote relaxation and aid sleep.

. Saffron (Crocus sativus): Valued for its antioxidant and mood-enhancing
properties, saffron is used in various confections, adding both vibrant color and a
distinctive flavor.

3. Preparation Methods: The preparation of sweets from medicinal plants involves
several key steps that have been refined over time to maximize flavor and health
benefits.

‘,,.-‘ —A.. =
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3.1. Selection and Harvesting: Medicinal plants should be carefully selected and
harvested during their peak season to ensure maximum potency and flavor. Traditional
knowledge often guides the timing and method of harvesting, ensuring sustainability
and the preservation of plant properties.

3.2. Drying and Grinding: Once harvested, plants are dried using techniques that retain
their essential oils and active compounds. They are then ground into fine powders or
infused into syrups for easy incorporation into sweets. Advanced drying methods, such
as freeze-drying, are increasingly being used to preserve the full spectrum of nutrients
and bioactive compounds.

3.3. Incorporation into Recipes:

« Candies: Infusions of mint or licorice are used to flavor hard candies, which are
both refreshing and therapeutic.

« Jams and Jellies: Rosehip and saffron are commonly used in jams and
marmalades, providing a rich source of vitamins and antioxidants.
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. Baklava and Halva: Medicinal plants can be added to traditional sweets for
enhanced flavor and health benefits. Variations of baklava infused with saffron or
rosewater have become sought-after delicacies.

« Herbal Teas and Syrups: Sweet syrups infused with chamomile or licorice serve
as bases for desserts or are consumed directly as functional treats.

4. Nutritional and Health Benefits: The inclusion of medicinal plants in sweets not
only enhances their flavor but also provides various health benefits such as improved
digestion, immune support, and stress relief. These sweets can serve as functional foods
that offer more than just caloric value. Modern scientific studies corroborate the health
claims associated with these plants, further validating their use in confectionery. By
consuming sweets enriched with medicinal plants, individuals can enjoy indulgent treats
while receiving essential nutrients and bioactive compounds that promote overall well-
being. Additionally, the antioxidant properties of many medicinal plants help reduce
oxidative stress, potentially lowering the risk of chronic diseases.

5. Conclusion: The preparation of sweets from medicinal plants of Turkmenistan
represents a harmonious blend of tradition and modern health-conscious food
production. By promoting these sweets, it is possible to preserve cultural practices while
enhancing public health. As interest in natural and functional foods continues to grow
globally, sweets made from medicinal plants offer an opportunity to showcase
Turkmenistan's rich biodiversity and culinary heritage. Future research and innovation
in this field hold the potential to introduce these unique products to international
markets, further highlighting the value of Turkmenistan's natural resources.
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BBenenue

Od¢ranbmonioruss — 3TO OJHA W3 CaMbIX JIMHAMUYHO Pa3BUBAIOIIMXCS 00JacTeit
MEJIUIIMHBI, B KOTOPOHM YCIICIIHOE JUAarHOCTUPOBaHUE 3a00JeBaHUi Tjla3 TpedyeT
BBICOKOM KBaju(uKauu U TOYHOCTH. COBpEMEHHBIE METO/IbI IMAarHOCTUKH, BKIIFOYAs
KOMIIBIOTEPHYIO TOMOTpaduio, ONTHYECKYIO KOTEPEHTHYIO TOMOTpaduio u Jpyrue
BBICOKOTEXHOJIOTUYHBIE  MCCIICIOBAHUS, 3HAUYUTEIBHO  YJIYUYIIWJIU  BBISIBICHUE
3aboseBanui rias. OaHako OoJbIIas Harpy3ka Ha CICIHATMCTOB M HEOOXOIUMOCTh B
BBICOKOCKOPOCTHON 00pa00TKe OOJBIIMX 00BEMOB MEIUIIMHCKUX JIAHHBIX CO3/AI0T
OTIpENICJICHHBIC CIOXKHOCTH B mpaktuke. MckycctBeHHbli wuHTEWIeKT (M)
MpeACTaBIsieT co0oiM  o0emjarouMii  MHCTPYMEHT ISl YCOBEPUICHCTBOBAHUS
JMAarHOCTUKK B OQTalbMOJIOTHH, obOecrieuuBas Oojiee TOYHBIE, OBICTpBIE W
OOBEKTHUBHBIE pe3yibTaThl. B  1naHHOW cTaThe paccMaTPUBAIOTCA OCHOBHBIC
HarpaBJeHus ucnoyibzoBanusi UM B nuarnoctuke 3a00JIeBaHMiM IJ1a3.

IIpo0sieMbl AMATHOCTUKH 3a00/1eBaHUil B 0PTAJIBbMOJIOTHH

3aboneBaHus rja3, TaKUMe KaK [JIAyKOMa, KaTapakTa, BO3pacTHas MaKyJspHas
nerenepauusd (BM/]) u nnaGetnueckas peTHHONATHS, TPEACTABIAIOT COO0M cepbE3HbIE
YIpO3bl JIJIsL 37I0POBbSI M KauecTBa >KU3HM JItOJCH. BOIBIIMHCTBO ATUX 3a00JeBaHUMN
CBSI3aHO C HApYyLICHUSIMH B CETYATKE IJa3da, KOTOPBIE 4acTO TPYAHO pAacClO3HATh Ha
paHHUX cTaauax. PaHHee OOHapy>K€HHME W TOYHAs JUATHOCTHMKA HMMEIOT KIHOYEBOE
3HAUYEHHE [UJI NPENOTBpPALICHUS CJIENOTHl W APYrMX OCJHOXKHEHuW. OJgHako
YeJIOBeUeCKrii  (akTop,  OTpaHWYEHHBIE  PECypchl UM TMOTPEOHOCTH B
BBICOKOKBIM(PUIIMPOBAHHBIX CHEIHAIMCTAX CO3AAI0T CJIOXKHOCTU B JHUarHoctuke. B
CBS3M C JTUM MCKYCCTBEHHBIM HHTEJUIEKT, CIOCOOHBIM aHalu3upOBaTh OOJbIINE
0o0BEeMbl JAaHHBIX W BBISBIATH MATTEPHBI, KOTOPHIE MOTYT OBITh HE3aMETHBI JIJIS
YEJI0BEYECKOTO IJ1a3a, UMEET OTPOMHBIN MTOTEHIHAIL.
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HNcKyccTBeHHBIH HHTE/UICKT B 0(PTAJIbMOJIOTMH: OCHOBHbIEC HANIPABJICHUS
1. IMarHoCTHKA IJIayKOMbI

['maykoma — 310 rpymnmna 3a00eBaHuM, BEAYIINX K TOBPEXKICHUIO 3pUTEIHLHOTO HEPBA,
4acTO M3-3a TIOBBIIIEHHOTO BHYTpHUIJIa3HOro JaBieHusi. [lpoOnema paHHel
JUArHOCTUKH TJIAYKOMBI 3aKJIIOYAETCS B TOM, YTO OHA MOXKET MPOTEKaTh 0€3 SIBHBIX
CUMIITOMOB Ha paHHHX cTagusx. MK wmokeT OBITh HCIONIB30BaH I aHAJW3a
M300paKEeHHI T1a3a, MOTYYEHHBIX ¢ TTOMOIIBI0 ONTHYECKON KOTePEHTHOM ToMoTpadun
(OKT), nnst BbIABICHUS MOBPEKICHUM 3PUTEIBHOTO HEpPBA M JIPYTHX MPU3HAKOB
[JIAYKOMBI. AJITOPUTMBI MAIIMHHOTO OOydYeHHs] MOTYT 3((EKTUBHO aHAIN3UPOBATH
CTPYKTYpPHbIE U3MEHEHUS, KOTOPbIE MOTYT ObITh HEOUEBUIAHBIMU ISl TPAAUIIMOHHBIX
METO/]IOB.

2. luabdeTnyeckasi peTHHONIATHS

JlnabGeTnueckasi pETUHOIATHS SIBJISIETCS. OJHUM U3 BEAYIIUX (PAKTOPOB CICMOTHI CPEAU
monen ¢ nuadetoM. BakHO BBISIBUTH €€ Ha paHHUX CTaJUAX, 0 TOTO KaK MPOU30UTYT
HeoOpaTuMble noBpexaeHus. McnonbzoBanue MU nns aHanmvza CHUMKOB CETYATKH
rJ1a3a, MOJYYEHHBIX C TOMOIIBI0 PyHAYyC-KaMep U JPYTUX UHCTPYMEHTOB, MO3BOJISIET
(¢ ()EKTUBHO BBISBIATH MATOJOTMUYECKHUE H3MEHEHHUS, TaKHMe KaK MHKPOAHEBPU3MBI,
OTEKU U KPOBOM3JIMSIHUS, TAXKE HA CAMBIX paHHUX CcTaausx 3adoneBanus. [Iporpammuoe
obecrneuenue Ha ocHoBe M, oOyueHHOe Ha OO0JIBIIIOM KOJMYECTBE JJAHHBIX, CIIOCOOHO
TOYHO U OBICTPO IMATHOCTUPOBATH TUA0CTUUECKYIO PETHHOIATHUIO.

3. Bo3pacrHas makyJasipHas aerenepanus (BM/I)

Bo3spactHas MakynsipHasi AereHepanus — 3To 3a00J1eBaHue, IpU KOTOPOM MTPOUCXOIUT
MOBPEXKJICHUE MaKYJbl, 00JIACTH CETYaTKU, OTBETCTBEHHOM 3a IEHTPaJIbHOE 3pEHUE.
Pannee oOHapyxenwe u Jedenne BMJ[ Moryr 3amMemmTh IpPOTrpecCUpPOBaHHE
3aboneBanusi. MM momoraer B aHanm3e M300pa)KEHUMH, MOTYYEHHBIX C MOMOIIBIO
bynayc-kamepsl 1 OKT, mist BeIsIBICHUS JakKe MUHUMAIbHBIX U3MEHEHUM B MaKyJie,
YTO CIHOCOOCTBYET paHHEMY BBISBICHUIO 3a00JIEBaHUSI U  CBOEBPEMEHHOMY
BMEIIATEIIbCTBY.

4. Karapakra

Karapakra — 3T0 IOMyTHEHHE XPYCTAIMKA, KOTOPOE MOXKET IIPUBECTU K CHUKCHUIO
3peHus. JluarHocTvka KaTapakThl 4acTo TpeOyeT TIIATEeNbHOM OIIEHKM COCTOSHUS
XpYyCTaJIMKa U 3aJJHETO OTpe3Ka riiaza. Anroputmel MU MoryT aHann3upoBaTh TaHHBIE
YIBTPA3BYKOBOTO HUCCIENOBAHUS U JIPYTU€ M300paKEHUS [JIi TOYHOTO BBISIBICHUS
KaTapaKThl, a TAKXKE 7151 MPOTHO3UPOBAHUS €€ pa3BUTHUS U BIOOpA HAMITYYILIETO0 METO/1a
JICYEHUS.
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IIpeumymecrsa ucnoib3osanusa MU B opransmosiorun

1. IloBbllIeHHEe TOYHOCTH AMATHOCTHKM. MM MOXeT OOHapyXUTh HW3MEHEHHS,
KOTOpPbIE MOTYT OBITh HE BHJHBI MPU OOBIYHOM JMATHOCTHKE, YTO YJy4dIIAET
TOYHOCTbH AUATHOCTUKH U CHUYKAET KOJIMYECTBO OIIHOOK.

2. YckopeHne mpouecca auarHoctuku. MU cucrtembl cnmocoOGHBI  OBICTPO
aHAIM3UPOBATh OOJIbIINE 0OBEMBI IAHHBIX, UTO 3HAUUTEIHLHO COKpAIIaeT Bpems
JUArHOCTUKH U MO3BOJISIET BpauyaM COCPEAOTOUYUTHCS Ha JICUEHUH NAllUEHTOB.

3. JocrtynHocTh auarHocTuku. Vcnonw3zoBanume MM 103BONSIET YMEHBIIUTH
3aBUCUMOCTh OT BBICOKOKBUIU(DUIIUPOBAHHBIX CHEIUAINCTOB, YTO JEJaeT
JTUArHOCTUKY 0oJiee JOCTYIHOM B yaIEHHBIX PETHOHAX.

4. IlepconanusupoBanHas MeauuuHa. M1 nomoraer aHamuM3HpoOBaTh JIaHHBIE
MalMEHTa, BKIIIOYas €ro MEJUIUHCKYI0 HCTOPUIO U T€HETUYECKUE JaHHbIE, YTO
MO3BOJISIET CO3/1aBaTh O0JIee MePCOHATU3UPOBAHHBIC MOAXObI K JIEYEHUIO.

IIpo0.1eMbI U BHIZOBBI

HecMmoTpst Ha 3HauuTenbHBIE NpeumyllecTBa, BHeapenue WU B odrambpMonoruto
CTAJIKMUBAETCA C PSIIOM MpoOIeM:

1. Heo0xoaumocTh B 00J1b1110M 00bEéMe JaHHBIX. /11151 Toro yto6s1 MU anroputmsl
Ob1T 3(G(HEKTUBHBIMHU, OHM JIOJDKHBI OBITh OOYYEHBI Ha OTPOMHBIX MacCHUBax
JAHHBIX, YTO TPEOYET TOCTYMHOCTH U KAY€CTBEHHOCTH ATUX JAHHBIX.

2. HemoctaTok cTanaapToB U peryJsiuu. Ha cerogusimHuii 1eHb He CYIIECTBYET
o0IIuX cTaHAapTOB 15 ucnoiab3oBanus MU B odTaabMosioruu, 4to yCiaoxKHsIET
BHEJIPEHHE TEXHOJOTUM B KIIMHUYECKYIO MTPAKTUKY.

3. [Ipobaembl ¢ paoBepueM K ajaropurmMam. HecMoTpss Ha JOKa3aHHYIO
s extuBHOCTE U B psifie cimyyaeB, BpauaMm U MalMEHTaM MOXET ObITh CJI0KHO
JIOBEPUTHCSI MAIIMHHOMY PEIIEHUI0, OCOOEHHO KOTJa pedyb HAET O JKU3HU U
310POBBE.

3akiiroueHue

Hcnonp30BaHne HMCKYCCTBEHHOTO HHTEIUIEKTAa B JMAarHOCTUKE 3a00JieBaHUM IJja3
OTKPBIBAET HOBBIE BO3MOKHOCTH JIJIS IOBBIIIEHHUS] TOYHOCTH, CKOPOCTU U JOCTYITHOCTH
MeIUIMHCKOW rmoMomu. Texnonornn MM MoryT 3Ha4WTENBHO YIIYUIIUTh PE3YJIbTAThI
J€YEHNs W KA4yeCTBO KW3HU IMALMEHTOB, OAHAKO Ui IIMPOKOTO BHEIPEHHS ITHUX
TEXHOJIOTM B TPAKTUKY HEOOXOIMMO pElUTh pAd NOpodsieM, Takux Kak
CTaHJApTU3alMs, YJIY4YUIEHWE KayecTBa JAHHBIX M MOBbILIEHHE noBepus k WU
CHUCTEMAaM.
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

V]IK-811

TYPKMEHCKHWH SA3bIK U JIUTEPATYPA: TPAJIUIIUU, PASBUTHUE U
COBPEMEHHOCTbD

AHHaMmbIpagoBa J’xeHHeT

IIpenonasarens, TypKMEHCKOr0 HAIMOHAILHOIO HHCTUTYTA MUPOBBIX SA3bIKOB HMEHU
Hosinermammera Azaau

r. Amxaban TypkMeHucTaH

MbipagoBa AiiHa0aT

Crynent, TypKMEHCKOT0 HAI[MOHATBHOTO MHCTUTYTAa MUPOBBIX SI3bIKOB UMEHHU
JloBmermammeTa A3anu

r. Amxaban TypkMeHUCTaH

I'apsarasieB KoByc

Crynent, TypKMEHCKOT0O HAIlMOHATBHOTO MHCTUTYTAa MUPOBBIX SI3bIKOB UMEHHU
JloBnetMammeTta A3aau

r. Amxaban TypkMeHuCTaH

BasipoBa Oryabmar

Crynent, TypKMEHCKOTI0 HAallUOHAJIbHOTO MHCTUTYTAa MUPOBBIX SI3bIKOB UMEHHU
JloBnetMammeTta A3agu

r. Amxaban TypkMeHuCTaH

Beenenne TypkMEHCKUH A3BIK U JIMTEPATYPA 3aHUMAIOT BaXKHOE MECTO B KYJIbTYPHOM
Hacineaun Typkmenucrana. OHE OTpa)arOT MHOTOBEKOBYIO MCTOPHIO HAapOJa, €ro
TpaAULIMKM, OBIT U MHPOBO33peHHE. M3ydeHue TYpKMEHCKOro f3blKa M JUTEPATYpPbI
MO3BOJISIET ITy0Xe MOHATh TyXOBHOE pa3BUTUE TYPKMEHCKOTO OOIIECTBA U €r0 BKJIaJ B
MUPOBYIO KYJbTypy. TYpKMEHCKHI SI3bIK — 3TO HE TOJBKO CPEACTBO OOIIEHUS, HO U
OTpakeHue OOraToro BHYTPEHHETO MHpa TYPKMEHCKOro Hapona, ero Quiocopuu u
oOpa3za u3Hu. B nurepaType HaXoAsAT OTpAKEHHUE caMble pa3Hble cepbl KU3HU — OT
OIMCAHHUs PUPOAHBIX SABJICHUM U TPYIOBOU AEATEIBHOCTH 10 BBIPAKEHUS TYXOBHBIX
VCKaHUW U COUAIIBHBIX MIEPEMEH.

HUcropuyeckoe pa3BuTHE TYPKMEHCKOI0 fI3bIKA TYpPKMEHCKHN SI3bIK OTHOCUTCS K
OT'Y3CKOM TpYIIIe TIOPKCKUX A3bIKOB. Ero (popMupoBanue npoucxoauio noj BIussHUEeM
COCEIHUX HAapOJOB M KYJIbTYp, BKJIIOYas MEPCUICKYIO, apaOCKyl0 U PYCCKYIO.
JlpeBHenre maMITHUKU TYPKMEHCKON IMTUCbMEHHOCTH BOCXOIAT K AIIOXE CEJIbIKYKOB,
KOT/1a TYPKMEHBI UTPAJIM 3HAYUTEIBHYIO POJIb B MOJUTAYECKON U KYJIbTYPHOU KU3HU
pervoHa. OTOT NEPUOJ 3HAMEHYETCSl TOSIBJICHUEM IEPBBIX IMHUCHBMEHHBIX TEKCTOB,
KOTOpBbI€ TIPEACTABIISIIM COOOM 3amucy  JIETEHJ, SIHUYECKUX TMPOU3BEACHUN W
MO3TUYECKUX MTPOU3BEAECHUN HAPOIHBIX MIEBLOB.
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B nepuon cpenHEeBEKOBbsI TYPKMEHCKHN SI3bIK IMPOAOJDKAT Pa3BUBATHCSA, 000ralasch
3aMMCTBOBAHUSIMU U JUTEPATypHBIMU NpousBeAeHusIMU. C mepexo 0M Ha JaTHHHUILLY B
1928 rony, a 3aTem Ha kupwuniy B 1940 roxy, andasut u opdorpadusi TypKMEHCKOTO
A3bIKa TPETEepIeNd 3HAYUTENbHBIE HW3MEHEHHUSA. OTH pedOopMbl CIIOCOOCTBOBAIU
CTaHJApTU3alMM s3bIKa W OOJIErYeHHUI0 Ipolecca OOydYyeHHs TIPaMOTHOCTU CpPEIH
Hacenenus. B 1990-x romax ObLI MPUHAT JaTUHCKUNA angaBUT, alanTUPOBAHHBIA K
COBpEMEHHBIM (POHETHUYECKUM HOpMaM, YTO CTajl0 BAXKHBIM IIaroM B YKPEIUICHUH
HAI[MOHATFHOW UACHTUYHOCTU U COXPAaHEHUU KYJIbTYPHBIX TPATUIIHIA.

JluteparypHoe Hacjieque TYPKMEHCKOro Hapoaa TypKMEHCKas JUTepaTrypa UMeeT
Ooraryro yCTHYIO U MUCbMEHHYIO TPAIULUIO. Y CTHOE HAPOJHOE TBOPUECTBO, BKIIKOUAS
3M0C, JIETEH/bl U MOCIOBHIIBI, NIEPEAABATIOCH U3 MOKOJICHUS B MOKosieHre. OTHUM U3
HanOoJIee 3HAUMMbIX TPOU3BEAEHUH ABIsieTcs 3n0¢ "['€poriibl”, KOTOPBIA paccKa3bIBaeT
O TEepOMYECKHX MOJBUTaX TYPKMEHCKHX OaThIpOB. DTOT 3MOC SBISETCS BaKHBIM
VMCTOYHUKOM 3HAHWI O MHPOBO33PEHHMU M LEHHOCTSAX TYPKMEHCKOrO Hapoja, €ro
O0opb0e 3a CIIpaBeITTMBOCTh U HE3aBUCUMOCTb.

CpenneBekoBass TypKMEHCKas JUTepaTypa IpeACTaBiIeHa TaKUMH I103TaMH, Kak
Maxtymkynu ®@paru, Ceitgm u Momtanenec. WX mnpousBeneHUs NPOHU3AHBI
¢un0coOPCKUMU pPa3MBILUICHUSMH, JIIOOOBBIO K POJIMHE U TNPU3bIBAMU K E€IUHCTBY
Hapoja. Ctuxu MaxTymkynu @paru sBISIOTCS OTPAXKEHUEM €ro riIyOoKOH MyIpocTu
U CTpPEMJIEHHS K TrapMOHHMHM B oOmiectBe. Ero TBOpuecTBO NpOJOJIKAET OKa3bIBATh
BIIMSIHUE HAa (DOPMUPOBAHUE HAUMOHAIBHOW MACHTUYHOCTH TYPKMEH M IO CEH JICHb.
JIuTepaTypHOE HaceIne 3TUX MO3TOB PACCMATPUBAETCS KAK MOCT MEXKAY MPOLUIBIM U
OyAyluM, 0ObETUHSIONINI pa3HbIe TOKOJICHUS.

CoBpeMeHHOE COCTOSIHME TYPKMEHCKOIr0 fi3bIKa W JUTeparypbl B coBpemMeHHOI
TypkMEeHHM TYpKMEHCKUW S3bIK HMEET CTaTyC IoCylapCTBEHHOTro. OH aKTHBHO
ucrnosb3yercss B nenonpousBosctee, CMU, obpasoBanum u Hayke. JluteparypHas
NEATENIbHOCTh TaKKE€ HE IMPEKPallaeTCsi — COBPEMEHHBIE TYPKMEHCKHE MHUCATEIU U
MOATHI MPOAOJKAIOT TPAJULINM, 3aJ0KEHHBIC UX MPEAINICCTBEHHUKAMH, OCMbICIHBAs
COBPEMEHHBIE BBI30BHI U ITPOOJIeMbl 00111ecTBa. TypKMEHCKas IuTeparypa oooramaercs
HOBBIMU JKaHpPAMH M TE€MaMH, YTO CBHUJCTEJILCTBYET O €€ AUHAMUYHOM Pa3BUTUH U
CIIOCOOHOCTH aJIalITUPOBATHCS K U3MEHSIOIIUMCS YCIOBHUSM KU3HU.

N3par0Tcs HOBBIE KHUTH, PA3BUBACTCS ACTCKAsI TUTEPATYpa, A IPOU3BEICHUS KIACCUKOB
MEPEeBOATCS HA HWHOCTPAHHBIC S3BIKM, YTO CIIOCOOCTBYET TMOIYJISIpU3AIUU
TYPKMEHCKOW KYJIbTYpbl B MUpE. B cTpaHe mpoBOAATCS JIUTEPATYPHBIE KOHKYPCHI U
decTuBaM, YTO CTUMYJIMPYET HHTEpEC K POJHOM JUTEpaType Cpeau MOJOIEKHU.
JluTepaTypHble MEpPONPUSATHS CIIOCOOCTBYIOT COXPAHEHUIO TPAIULIMM U Pa3BUTHUIO
HOBBIX (OpM TBOpYECTBA, OOBEAMHSS THUCATENIed W YUTATEIe B CTPEMJICHUM
COXPaHUThH KYJIbTYPHOE HACIIEIHE.

3axnouenue TypKkMEHCKUH A3bIK U IUTEPATypa OCTAKOTCS )KUBBIMU U IMHAMUYHBIMU,
HECMOTpS Ha BBI30BbI BpeMeHU. OHU MPOJOJLKAIOT CIYKUTh MOIIHBIM CPEICTBOM
COXpaHEHHMs HAIIMOHAJIBbHOW UJICHTUYHOCTHU U KYJBTYPHOTO HACJICIHS.

-32-



N3ydenne u monynspu3anus TYPKMEHCKOTO SI3bIKa U JIMTEPATypbl UMEIOT Ba)KHOE
3HAYEHHUE JJI YKPEIUICHHsI KYJIbTYPHBIX CBA3€H M B3aUMOIIOHUMAHUS MEK1y HapolaMu
mupa. [logaepixka IUTEpaTypHON AESITEIBHOCTH U PA3BUTHE MPOrpamMM MO U3YUEHHUIO
TYPKMEHCKOIO $3blKa B OOpa30BaTENIbHBIX YUPEKACHUSIX HWIPAECT BAXHYIO pOJIb B
BOCIUTAHUU TIOPACTAIOIIETO MOKOJICHUS U (POPMHUPOBAHUH YyBCTBA TOPAOCTH 33 CBOIO

KYJIbTYpY.

Cnmcok Jureparypsl
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3. Coopuuk ctuxoB Maxtymkymu ®@paru. Amxaban, 2020.
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HAYKA 1 MUPOBO33PEHMUE

Y]IK-711.4

Vi
T'PAJIOCTPOUTEJILCTBO U APXUTEKTYPA: ®OPMHUPOBAHUE
BYAYUIETO TOPOJIOB

\ .

JoJsbleBa AliryJib

IIpenonaBarens, TypkMEHCKUI TOCYAAPCTBEHHBIM APXUTEKTYPHO-CTPOUTEIBHBIN
UHCTUTYT

r. Amxaban TypkMeHUCTaH

AniadepaueBa UbiHap

IIpenonasarens, TypkMEHCKUI TOCYAAPCTBEHHBIN APXUTEKTYPHO-CTPOUTEINBHBIN
UHCTUTYT

r. Amxaban TypkMeHucCTaH

Tysesees dassHu
CryneHnt, TypKMEHCKHN rOCYyTapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIIbHBIA HHCTUTYT
r. Amxaban TypkMeHucTaH

BBenenue

['pagoCcTpOUTENBCTBO U APXUTEKTYypa HWIrPAOT KIIOYEBYIO poiib B (OPMHUPOBAHUU
00JIMKa COBPEMEHHBIX TOpPOJOB, OINpPEAENAs HE TOJbKO WX BHEIIHUW BHJ, HO M
(YHKIMOHAJIBHOCTD, YKOJIOTMYECKYI0 YCTOMUYMBOCTh U KOMPopT 11 xkuteneil. B XXI
BEKE TropojJia CTAJIKUBAIOTCS C HOBBIMHM BbI30BaMH, BKJIIOYAash POCT HACEJICHHUS,
M3MEHEHHS KJIUMaTa, HEeoO0XOIUMOCTh A(PGEKTUBHOIO MCMOJb30BAHUSI PECYPCOB H
YIIYYIIEHHUS KaueCTBA JKU3HU. APXUTEKTOPBI U I'PaJOCTPOUTENN NPU3BAHBI HAXOINUTh
OaaHC MEXIy TpaJAULUSIMU, HHHOBALMSIMU U YCTOWYUBBIM pa3BUTHEM, oOecreunBast
KOM(OPT ¥ PYHKIMOHATBHOCTb TOPOACKOMN CPEIbI.

CoBpeMeHHBIE TOpOJa CTAaHOBSATCS I[EHTPAMM 5SKOHOMHYECKOM M  COLMAIbHOU
AKTUBHOCTH, 4TO TpeOyeT HOBBIX MOJXOJ0B K MPOEKTUPOBAHUIO U CTPOUTEILCTRBY.
HeobxonumocTs aganTaiyy K U3BMEHSIOMIMMCS YCIOBUSAM, BKIIIOUAS TEXHOJIOTMYECKUM
MPOrPECC M IKOJOTMYECKUE CTaHAAPTHI, AEHAET TPAJOCTPOUTENHCTBO BaKHEHUIIUM
WHCTPYMEHTOM 151 GOPMUPOBAHUS TOPOJICKOTO MPOCTPAHCTBA, CIIOCOOHOTO OTBEYAThH
noTpeOHOCTSIM  Oyaymux — mokosieHuit.  dopmupoBaHue  KOMQPOPTHOH U
(YyHKIIMOHATBLHOW Cpellbl OOMTAaHMsI CTAHOBUTCS 3a/1aueil MEPBOCTEIIEHHON Ba)KHOCTH
JUIsl o0ecredeHus BBICOKOTO KauecTBa >KM3HU TOpOKaH. Bompocsl parmoHaIbHOTO
WCIIOJIb30BAHUSI TOPOJICKMX TEPPUTOPU, Pa3BUTHSA OOIIECTBEHHOTO TPAHCIIOPTA,
CO3/IaHUsI 3€JIEHBIX 30H M WHTETpallid HWHHOBAIMOHHBIX TEXHOJIOTMH CTAHOBSITCS
onpeneNsoNMU (pakTopaMu B INIAHUPOBAHUN COBPEMEHHBIX METaIlOIUCOB.
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HcTopuyeckuil aclieKT rpajoCcTPOUTE/1bCTBA

Pa3BuTHE TpamoCTpOUTENHCTBA MPOXOAUT YE€PE3 HECKOJIBKO 3TAloB — OT APEBHUX
MOCEJICHU M AHTUYHBIX TMOJIUCOB J0 CPEIHEBEKOBBIX KPEMOCTEH UM COBPEMEHHBIX
MeranoyiucoB. Kaxxaplii ucTopudyeckuil mepuoJi BHOCUI CBOM BKJIad B (OpMHpPOBaHUE
MOAXOI0B K OpraHu3aliy ropoJcKou cpenbl. HarpumMep, qpeBHETpEYECKHE U PUMCKHE
ropoga CTPOMWJIMCh C YYETOM TE€OMETPHM M CHUMMETPUH, a 3moxa Bo3poxneHus
MIPUBHECA UJIE TAPMOHUH U CTETUKU.

B XX Beke rpagocTpouTeIbCTBO MPETEPIETO 3HAUYUTEIIbHBIE H3MEHEHHUS, UTO CBSI3aHO
C MHAYCTpHANIH3aIMel 1 MacCOBOM ypOanu3anuen. [10SBUIHNCh HOBBIC apXUTEKTYPHBIE
CTHJIH — MOJICPHU3M, KOHCTPYKTUBU3M, OpyTaan3M, KOTOPHIE OTPA3WIA CTPEMIICHHUE K
MPOCTOTE, (PYHKIIMOHATHLHOCTH U UCIIOIH30BAHUIO HOBBIX TEXHOJIOTHI. B 3TOT mepuon
ObUIM 3aJ7I0KEHBI OCHOBBI COBPEMEHHOT'O T'OPOJICKOTO TUIAHMPOBAHUSA, BKIIOYAIOIINE
30HUPOBAHUE TEPPUTOPUN, PpA3BUTHUE TPAHCIIOPTHBIX apTEPUld U  MACCOBOE
CTPOUTEIBCTBO KWIbsl. [ paoCTpOUTENbHBIE MMPOEKTHI CTAIM OTPaXaTh MOTPEOHOCTH
WHyCTPUAIBLHOTO O0O0IeCTBa, B KOTOPOM (DYHKIIMOHAIBHOCTh U HSKOHOMHUYECKas
BBITO/Ia CTAJIA ONIPEACIISIOMMME (aKTOpPaMH MPU TPOSKTUPOBAHUH TOPOIOB.

Mpmuorue ropoaa, ocooenno B EBpone u CeBepHoil AMepHKe, IEPEKUTN 3HAYNTEIbHBIC
M3MEHEHHUS B CBSI3U C MOCTHHAYCTPUAIBHON TpaHCOpMAIHEH, BKIIOYas PEHOBAIHIO
CTapblX NPOMBIIUIEHHBIX 30H, NEPEXOJ K yCIyraM U TEXHOJIOTHYECKUM CEKTOpPOB
SKOHOMHUKH. OTO CTaJ0 BAXKHBIM  3TallOM B  Pa3BUTUU  COBPEMEHHOIO
IpafoCTPOUTENBCTBA.

: -
!I‘lll'l [ T

i
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CoBpeMeHHBIE TEHACHIIUN B aPXUTEKTYpe U IPal0CTPOUTEIbCTBE

CerogusiliiHee TpaJOCTPOUTENLCTBO OPUEHTHPOBAHO HA YCTOWYMBOE pa3BUTHE H
co3slanue KoM(MOPTHOM TOPOACKOM cpeapl. BaxkHelie TeHIeHIINN BKIFOYAIOT:

1. IK0JI0rHYHOCTH U 3e1éHas apXUTeKTypa. CrpourenbcTBO
AHEProd(HEKTUBHBIX 37aHUM, HCIIOJIB30BAHUE BO300HOBJISIEMBIX HCTOYHUKOB
SHEPTUM U BHEAPEHUE CHUCTEM MEePepadOTKH OTXOMO0B SIBISIIOTCS HEOTHhEMIIEMOU
YacThIO COBPEMEHHOW apXWUTEKTYphl. 3€JIEHbIE KPBIIIN, BEPTUKAIBHBIE CAJlbl U
9KOJIOTMYECKU YUCThIE MAaTE€PUAJIbl CTAHOBSTCS CTAHAAPTOM JJI1 HOBBIX 3/IaHHM.

2. YMmuble ropoaa. Marerpaius iuppoBbIX TEXHOJIOTUN B YIIPaBICHUE TOPOJICKUM
MPOCTPAHCTBOM, TPAHCHOPTHBIMU TMOTOKAMU M WHEGPACTPYKTYpOl MOMOTaer
ONTHMHU3UPOBATh MCIOJIb30BAHUE PECYpPCOB, COKpAIATh 3aTPaThl U MOBBIIIATH
KauecTBO JKM3HU. CHUCTEMBl YMHOIO OCBELIEHUS, '"yMHBbIE" NapKOBKH,
aBTOMATU3UPOBAHHBIC YIUYHBIE YOOPOUHBIE CIYXObl U HHTEJUIEKTYaJbHOE
yIpaBJ€HUE PHEPrHEN AenaroT ropoja 0ojiee YCTOWYMBBIMU M yIOOHBIMH JIs
KUTEIIEH.

3. KomnaktHoe mnianupoBanme. Co3gaHue MHOTO(QYHKIIMOHAIbHBIX PailiOHOB,
KOTOpBIE COYETAIOT MKWIIbIE, JIEJOBbIE M OOIIECTBEHHBIE 30HBI B Ipeneax
[IarOBOM JOCTYIIHOCTH, IOMOTA€T YMEHBIIUTD 3aBUCUMOCTh OT aBTOTPAHCIIOPTa
Y TIOBBICUTbH Y100CTBO MPOKUBAHUA. ITO CHOCOOCTBYET PA3BUTHUIO MEIEXOHBIX
30H U MHTETPalliy 3€JIEHbIX MPOCTPAHCTB B TOPOJACKON JaHAmaQT.

4. CouuajbHasi OPMEHTHPOBAHHOCTb. COBpEeMEHHbIE TopoAa JOJKHBI OBITh
MHKIIIO3UBHBIMH, YYUTBHIBaTh IOTPEOHOCTH pa3HBIX KaTEropuil HACEJICHUs,
BKJIIOYAsl JIIOJIEH C OrpaHUYEHHBIMH BO3MOXHOCTSIMH, MOXKWIBIX JIOJAEH U
Manmoumynux. Co3nanue oO01eCTBEHHBIX MPOCTPAHCTB, KOTOPHIE CITIOCOOCTBYIOT
B3aUMOJICMCTBUIO PA3HBIX COLMAIBHBIX TPYII, CTAHOBUTCSA KIFOUYEBBIM
MOMEHTOM B IIPOEKTUPOBAHUMU.

5. PeHoBanusi cTapbiX NPOMBILLUIEHHBIX 30H W aJanTalusi MCTOPUYECKHUX
30aHMHA. DTO IO3BOJISIET COXPaHUTh KYJbTYpPHOE HacleIue U OAHOBPEMEHHO
UCIOJIb30BaTh MPOCTPAHCTBO ISl COBPEMEHHBIX HYK[, BKIItOUas )KUIbE, O(UCHI
U pEKpealMOHHbIE 30Hbl. BOocCTaHOBIIEHNE CTapbIX 3JaHUN U MHAYCTPUAIBHBIX
00BEKTOB CTAHOBUTCS BaXKHBIM 3JIEMEHTOM YCTOMYHUBOTO IPaioCTPOUTETHCTBA.

PoJb apxurexkTopa B GopMHPOBAHMH T'OPOACKOI0 NPOCTPAHCTBA

ApPXHUTEKTOp — 3TO HE TPOCTO CO3/AaTeNlb 3/IaHU, HO M YeJOBEK, (HOPMUPYIOIIUN
0O0IIIECTBEHHOE TTPOCTPAHCTBO, BIMSIONUN HA 00JIUK U aTMochepy ropoja. Y CrelHbie
aApPXUTEKTOPBI YUUTHIBAIOT KJIUMATHYECKUE, KYIbTYPHBIE U COIlMATIbHBIE OCOOCHHOCTHU
pEerruoHa, co3aaBasi IPOEKThI, TAPMOHUYHO BIIMCHIBAIOIIMECS B CYIIECTBYIOIIYIO CPEy.
Nx pabora 3akitoyaeTcs HE TOJBKO B NMPOCKTUPOBAHWM 3JIaHWW, HO M B CO3JIaHUU
WHTETPUPOBAHHBIX CHCTEM TOPOJCKOTO TUTAHHPOBAHUS, KOTOPBIE CIOCOOCTBYIOT
VIIYUIICHUIO KaueCTBa KU3HHU HACEIICHUS.
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ApXHUTEKTOpBI CcerojiHd 00s3aHbl YUYUTHIBATh IIMPOKUMA CHEKTP (PAKTOPOB, TAKUX Kak
KJIIMMAaTUYECKHE  H3MEHEHUS, npoOsieMbl  SKOJOTHMYECKOM  YCTOMYMBOCTH,
HSKOHOMUYECKAsi CUTyalusi U COLHMaJIbHbIE MOTPEOHOCTH. TEXHONOrMM, TaKue Kak
WCIIOJIb30BAaHUE HCKYCCTBEHHOIO HWHTEJUIEKTa, MOJEIUPOBAHHE TOPOJCKOW CpEIbL,
CTaJy BaXXHBIMH HMHCTPYMEHTAMU ISl ONTUMU3AIUU TPOEKTUPOBAHMUS.

KpOMC TOT'O0, APXUTCKTOP OOJIKCH OBITH TOTOB K PCHICHUIO HOBBIX 3dJla4, TAKHX KadK
CO3JaHHC aﬂaHTHBHHX.BHaHHﬁ, KOTOPBIC MOTYT H3MCHATHCA B 3dBUCHUMOCTH OT
HOTp€6HOCTCﬁ ropoga u O6HK£TB&,HZYQHTHB3TL MNCPCIICKTUBBI TCXHOJOTHUYCCKUX
HSMCHGHI/Iﬁ, TaKUX KaK aBTOHOMHBIN TPAHCIIOPT UJIM «YMHBIC)» CUCTCMBbI YIIPABJICHUA.

Byayumee rpagocTpoutesibcTBa

bynymiee ropoioB cBA3aHO ¢ BHEAPEHUEM UHHOBAIIMOHHBIX TEXHOJIOTUHN U afanTaluen
K r100anbHBIM BbI30BaM. Cpeny MepCueKTUBHBIX HAIPABICHHIA:

1. BeprukaiabHble ¢epmMbl M 3ejiéHble KpblM. OHM TMOMOTYT TOBBICUTH
IIPOJIOBOJIbCTBEHHYIO O€30MaCHOCTh M YIYUYIIUTh 3KOJOTUYECKYIO OOCTAaHOBKY B
ropojax. IJTO TaKXe CHOCOOCTBYET YMEHBbIIEHUIO 3(]dexra "Topoackoro
TEIUIOBOTO OCTPOBA" U YJIYUIIEHUIO Ka4eCTBa BO3AyXa.

2. Tpancnopt 0yaymero. PazButie aBTOHOMHOT'O TPAHCIIOPTA U PaCIIUPEHHUE CETU
OOLIECTBEHHOI'O TPAHCIIOPTA CIOCOOCTBYIOT CHUKEHHUIO BEIOPOCOB YIIIEKUCIIOTO
ra3a 1 00ecreyeHHIo JOCTYITHOCTH FOPOJICKOM Cpeibl AJisl BCEX KUTENEH.

3. I'mOkme wm anantuBHble 37aHuMA. JloMa M COOpYXKEHUS, KOTOpPbIE MOTYT
U3MEHATBCS B 3aBUCHUMOCTH OT HYXJ OOIIECTBa, MO3BOJIAIOT HU30€XaTh
U3JIMIIHETO CTPOMUTEIbCTBA W OOECHEUMBAIOT ONTUMAIbHOE HCIIOJIB30BAHUE
IPOCTPAHCTBA.

4. Ucnoab30BaHMe HCKYCCTBEHHOTO MHTE/IEKTA U AHAJIN3a 00JIbIINX JAHHBIX.
OTH TEXHOJIOTUU TMO3BOJSIOT CO3JaBaTh YMHBIE TOPOJCKUE CHUCTEMbI, KOTOPbIE
ABTOMATUYECKU PErYJUPYIOT PAacXoi HSHEPruu, BOJHBIX PECYpCOB, Tpaduk,
o0ecreunBasi yCTOMYUBOE Pa3BUTHE TOPOIOB.

5. Co3naHue caMOI0CTATOYHBIX PAlOHOB. DTH MUKPOPAHOHBI MOTYT OOECIIEYHTh
BCEX CBOMX OJKHUTElled HEOOXOJUMBIMU yCIyramMM B TMpefenax memen
JOCTYITHOCTH, YTO CHU3UT Harpy3Ky Ha TPaHCHOPT U MOBBICUT KAUY€CTBO KU3HHU.

3akiiroueHue

['pamocTponTenbCTBO M apXUTEKTypa — 3TO AMHAMUYHO pa3BUBAIOIIUECS 00JacTH,
dbopmupyronme o oyaymux ropogoB. OT UX pa3BUTHUS 3aBUCUT KaueCTBO >KH3HU,
YCTOMYMBOCTh JKOCUCTEM U COXpaHEHUE KyibTypHoro Hacieaus. Co3gaHue
TAPMOHUYHBIX W (YHKIIMOHAIBHBIX TOPOJOB TPEOYET MEKIUCITUTUTMHAPHOTO TOIX0/1a
U TECHOTO B3aMMOJICHCTBUSI MEXIY apXUTEKTOpaMH, WHXKEHEpaMH, 3KOJIOTaMU H
COLIMOJIOTaMHU.

HNHTerpanys MHHOBAIMOHHBIX PEMICHUN U IMOBBIIMIEHUE OCBEIOMIIEHHOCTH TPaXKIaH O
MpoIeccax rpajgoCTPOUTENILCTBA CTAHOBATCS BaKHBIMHU acreKkTamMu (OpPMHUPOBAHUS
OyIyIInx TOPOJIOB.

-37-



AKTHBHOE yyacTHE OOIIeCTBa B IJIAHUPOBAHUU TOPOAOB CIIOCOOCTBYET CO3JAHMIO
MPOCTPAHCTB, OTBEUAIOIIUX MOTPEOHOCTAM BCEX KaTeropuii Hacenenus. [opon
OyAyliero — 3TO XKUBOM OpraHuW3M, pPa3BUBAIOUIUIICS B TapMOHUHM C MPHPOAON U
YEJIOBEKOM, YTO JIEJIACT TPaJOCTPOUTENHCTBO BAKHEUIINM JJIEMEHTOM YCTOWYMBOIO
pa3BUTUS MUPOBOT'O COOOIIECTBA.

Baxnou 3&,[13,‘1617'1 ABJACTCSA BOCIIMTAHHC HOBOT'O IIOKOJICHHA APXHUTCKTOPOB H
I‘paIlOCTpOI/ITe.Heﬁ, I'OTOBBIX K PCHICHHUIO CJIOKHBIX 3a1a4, CBA3dHHBIX C yp63HHSaHI/Ieﬁ
N N3MCHCHHMAMM KJIMMarta. Byﬂymee ropoaoB 3aBUCUT OT TOI'0, HACKOJIBKO B(b(l)eKTI/IBHO
YAaCTCA UHTCTPUPOBATh HOBBIC TCXHOJIOTNH, COXPAHHUB IIPHU 9TOM KYJIbTYPHOC HACJICAUC
1 00€CIIeYrB BEICOKOE KaueCTBO JKH3HHU AJI1 BCEX I'paKIaH.
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

Y]IK-577.2

MOJIEKYJIAPHBIE MEXAHU3MbI CTAPEHUSA U UX BJIMSAHUE HA
INPOJOJIKUTEJBHOCTD )KU3HHU

HNBanoBa Mapus IleTrpoBHa
JOKTOp OMOJIOTHYECKUX HAYyK, podeccop, MHCTUTYT OMOJI0THN U OMOTEXHOJIOTHH,
MOCKOBCKHI YHUBEPCUTET;

Ceprees Anexcanap Uropesuu
MarucTtp OMOTEXHOJOIUH, aCHUPAHT, MHCTUTYT OMOJIOrUM U OMOTEXHOJIOTUH,
MOCKOBCKHMI YHUBEPCUTET.

BBenenue

Crapenue siBisieTcd HEU30EKHBIM IPOLIECCOM, XaPAKTEPU3YIOIIUMCS MOCTEINEHHBIM
yXyAIIeHUEM (YHKIMOHAIBHBIX CHOCOOHOCTEW opranusMa. CoBpeMeHHas Hayka
AKTHBHO HM3y4aeT MOJIEKYJISIPHbIE MEXAHHU3MBbI, KOTOPBIE JIE)KaT B OCHOBE CTAPEHUs, C
1eNIbI0 pa3paboTKu 3 (PEKTUBHBIX METOI0B 3aMEAJICHUS 3TOTO IpoLecca U YBEIUYEHUS
IIPOJIOJKATEIBHOCTH KU3HA. OTHUM U3 KIFOYEBBIX HAPABICHUN SIBISAETCS IOHUMAHNE
TOTO, KaK Ha MOJIEKYJISIPHOM YPOBHE IIPOUCXOJAT M3MEHEHUS, KOTOPbIE NPUBOIAT K
CTapEHUIO U KaKUM 00pa3oM 3TU IPOLECCH] MOKHO KOHTPOJIUPOBATH.

OcHOBHBIEC MOJICKYJISIPHbIE MEXaHU3MbI CTAPECHUS
OxucInTeIBbHBINA CTPECC U CBOOOIHBIC PATUKAJIBI

OKUCIUTEIBHBIN CTpPECC SBJISICTCS OJAHUM U3 TJABHBIX (DAKTOPOB, BIMUSIONIMX Ha
ctapenue. CBOOOAHBIE paJUKalibl, O0O0pa3ylolIMecss B OpraHu3Me B Mpolecce
MeTaboau3Ma, MoBpekIaT kieTounble koMnoHneHTel — JIHK, Oenku u munuaer. C
BO3PACTOM KOJIMYECTBO CBOOOIHBIX PAJUKAIOB YBEIMYMBACTCS, & aHTUOKCUIAHTHBIC
MEXaHHM3Mbl OpraHu3Ma OCJIa0EBaIOT, YTO MPUBOJUT K HAKOIUJICHUIO MOBPEKICHUN U
HapyIICHUI0 HOPMaJIbHOW (DYHKITUH KJIETOK.

Hospexnenus JHK u cHnxenue 3pGpeKTUBHOCTH penapauuu

C Bo3pactom mpoucxoaut HakorieHne nospexzaeHud B JIHK, xoTopeie He Bcerna
MOTYT OBITh YCHEIIHO HCIPABJICHbl H3-3a OCHa0JEeHUs MEXaHU3MOB penapaiui.
[HoBpexnenust JJHK npuBoasT k MyTanusm, KOTOpble MOTYT HapyIIaTh paboTy KJIETOK
Y BBI3bIBATh Pa3MYHbIC BO3PACTHBIE 3a00J€BaHUS, BKIIOYAs PaK.
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TenomMeps! U TeJIOMepa3a

Tenomepbl — 3TO 3alIUTHBIE YYACTKU HA KOHIIAX XPOMOCOM, KOTOPbIE YKOPAUYUBAIOTCSA
C KaXIbIM JICJICHHEM KIIETKUA. YKOPOUYEHHE TEJIOMEpPOB OrPAHUYMBAET KOJIHYECTBO
JEJeHU KIETOK M, CJEeIOBATENbHO, UX KU3HECHMOCOOHOCTh. OMHAKO aKTHBAIUs
TeroMepasbl, (epMeHTa, KOTOpPbIH BOCCTAHABIMBACT JUIMHY TEJIOMEpPOB, MOXET
3aMeJIUTh MTPOLIECC CTAPEHUS U YIYUIIUTh PETC€HEPALIUIO KIETOK.

XpoHuYyecKoe BOCIAJeHHe

C BO3pacToM y OpraHu3Ma MOSBISETCS CKJIOHHOCTh K XPOHMYECKOMY BOCHAJICHHUIO,
KOTOpOE CIOCOOCTBYET Pa3BUTHIO MHOTMX BO3PACTHBIX 3a00JIeBaHUM, TaKUX Kak
aTepoCKIIepo3, uadeT 2 TUMa U HelpoiereHepaTUBHBIE pACCTPOMCTBA. DTO BOCHANICHUE
CBA3aHO C AaKTUBAIIMEM HMMYHHON CHUCTEMbl M HAKOIJIEHUEM BOCHAIUTEIbHBIX
MEJIMaTOPOB B TKAHSIX.

N3meHeHus1 B MeTa00IM3Me 1 MUTOXOHAPHAIbHBbIE (DYHKIIUHU

C BO3paCToM METa00IM3M 3aMCAJIICTCA, 4YTO BJIMACT HaA B(b(l)eKTI/IBHOCTI) KJIETOUYHOU
OHCPICTHUKH. MI/ITOXOHI[pI/II/I, OTBCTCTBCHHBLIC 3a IIPOU3BOACTBO OJOHCPIHH, TAKIKC
IMOABCPIarOTCA IOBPCKACHHUAM, YTO IIPHUBOJHUT K CHHIXCHHUIO HX (bYHKI_[I/II/I 910
OKa3bIBACT 3HAYHUTCIBHOC BJINAHUC Ha IIPOAOJDKHTCIBHOCTL JKHU3HH, Td4K KakK
MHUTOXOHAPHUHU UT'PAIOT KIIIOYCBYIO POJIb B IMIOAJACPKAHHUHN KICTOYHOTO rOMEOCTasa.

Bausinue MOJERYJIAPHBIX MEXAHU3MOB HA MPOAO/I’KUTEC/IBHOCTD )KU3HHU

HccnenoBanus MoKas3pIBalOT, YTO 3aMEJIEHUE WM BMEILIATEIBCTBO B MOJIEKYJISIPHBIC
MEXAHU3MBbl CTAPEHUsI MOXKET 3HAUYUTEIBHO IOBBICUTH MHPOJOJKUTEIBHOCTh KU3HU.
Hanpumep, cHMXkeHHE YpOBHS OKUCIMTEIBHOTO CTpECCa M YIYy4llIEHUE pernapanuu
JJHK nomoraroT kjeTKkaM MOJJEpKUBaTh CBOIO (YHKIMIO Ha MPOTSHKEHUU Ooliee
JOJITOTO BPEMEHHU.

KpOMC TOro, MOAXO0AbI, HAIIPABJIICHHLIC HA 3aMCIJICHUC YKOPpAYMBaHHA TCIIOMCPOB WA
Ha AaKTHBAIIUIO TCJIOMCpPA3bl, IIOKA3bIBAIOT O6eIHaIOHII/I€ pe3yjabTaTbl B MOICIIAX
JKUBOTHBIX, YTO MOJKCT IIPUBCCTU K 3HAYUTCIIbHOMY YBCINYCHHUIO ITPOJOJIZKUTCIIbBHOCTHU
JKU3HU U YIIYUYHICHHUIO Ka4YCCTBA JKU3HHU B CTAPOCTH.

3akJIoueHue

MonekynspHble MEXaHU3MbI CTAPEHUS SIBIISIOTCS] BAXKHON 00JIACTBIO UCCIEIOBAHUS, U
WX TIOHUMaHWE OTKPHIBAET HOBBIE BO3MOXHOCTH [l Pa3pabOTKH METOJIOB
MPOQMIAKTUKA BO3PACTHBIX 3a00JICBAaHUI U TIPOJJICHUS KU3HU. AKTUBHOE M3yUCHUE
OKHCJIIMTENIBHOTO cTpecca, nospexaeHud JIHK, Bocmanenus m apyrux npoueccos
MO3BOJISIET CO3/1aBaTh HOBBIC MOAXOJBI IS 3aMEJIEHUS] CTAPEHUSI HA MOJICKYJISIPHOM
YPOBHE.
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/ﬁlﬁi‘é‘h

N7 HAYKA 1 MUPOBO33PEHUE

@ HAYYHBIA )KYPHAJI

V]IK-81

AHIJIMACKU SI3bIK B COBPEMEHHOM OBPA3OBATEJILHOM
MPOLECCE

AiigorabieBa Coaran ArmbIMbIpaioBHA

[IpenonaBarenb, TypkMEHCKHI TOCYAaPCTBEHHBIM HHCTUTYT (PU3HUECKON KYIbTYpPHI U
criopra

r. Amxaban TypkMeHUCTaH

MyxammenoBa TaByc
[IpenomaBarens, TypKMEHCKHN TOCYIaPCTBEHHBIA YHUBEPCUTET UMEHU MaxTyMKyJIH
r. Amxaban TypkmMeHucCTaH

AHTTIMHACKUI SI3BIK B MMOCJICAHUC OCCATHIICTHUA CTaJl HC TOJIBKO MCXKAYHAPOIHBIM
CpCACTBOM O6IH€HI/IH, HO U Ba)XKHEHIIIMM 3JIEMEHTOM COBPCMCHHOI'O 06p330BaT€J'IBHOFO
IIponecca. OnH oKa3bpIBacT OI'POMHOC BJIMAHHUC HA CUCTCMY o6pa301saHH;1 BO BCCM MHUDPC,
OTKpBIBasA IICPCHA YHAIIUMHUCA U IIPCIIOAaBaTC/IEIMHU HOBBIC BO3MOKHOCTH JIA oOMeHa
SHAaHHAMHU U PA3BUTHA HAYKH.

BBenenue

AHIIIMICKUI SI3bIK B COBPEMEHHOM MHPE WUIPAECT UCKIIOUUTEIBHO BaXKHYHO pOJIb B
o0nacTu 00pa3oBaHusl, HAYKH, OM3Heca U KyJbTypbl. C KaXAbIM TOJJOM €TI0 3HAYMMOCTh
pacTeT, U OH CTAaHOBHUTCS HE TOJbKO MEXIYHAPOJIHBIM S3bIKOM OOILIEHUs, HO U
HEO0OXOJAMMBIM MHCTPYMEHTOM JJIsl YCHEIIHONW MPO(PECCUOHAIBHON U aKaJIeMUYECKON
Kapbepbl. Ha ceroHsamHuil 1eHb aHTJIMIUCKUH S3bIK 3aHUMAET JIMIUPYIOIINE TTO3UIUN
Cpeld MHOCTPAHHBIX SA3BIKOB, MPETMOJABAEMbIX B 00Pa30BATENbHBIX YUPEKICHUIX T10
BCEMY MUPY, U CTAHOBUTCS 00s13aTEIbHBIM B OOJIBIIMHCTBE YUEOHBIX IPOTPAMM.

CoBpemeHHbIe 00pa30BaTEIbHBIE CUCTEMbI OPUEHTUPYIOTCS Ha 00ECTIeYeHNE BBICOKOTO
YPOBHSI BIIQJICHUSI AHTJIMICKUM SI3BIKOM Y CTYAEHTOB, TaK KaK 3TO OTKPBIBAET MEpEN
HUMHU I[IMPOKUH JOCTYH K MHUPOBOM HayKe, HOBBIM TEXHOJOTHUSM M WHHOBALUSM.
3HaHUE aHTJIMUCKOTO S3bIKa CIOCOOCTBYET YriyOJIeHHOMY M3YyYEHHIO CrIeHU(DUUECKUX
oOnacTell 3HAHMM M PACHIUPEHHUIO0 MPO(PECCHOHATBHBIX TOPU30HTOB. B ycrmoBusix
rio0anu3anuy, KOrJaa MHPOBOE COOOIIECTBO TECHO B3aUMOJIEHCTBYET, BIIAJICHUE
AHTJIMACKUM  SI3BIKOM  CTajo HEOOXOJUMOCTBIO, a HE TPOCTO KeIlaTeIbHON
KOMIIETEHLIUEH.
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IIpenonaBaHue aHITIMKACKOTO SI3bIKA B IIKOJIAX, KOJUIEKaX U YHUBEPCUTETAX SIBISCTCS
HEOTBHEMJIEMON YacThl0 00pa3oBaTeIbHBIX CTAHAAPTOB MHOTMX cTpaH. Bcee Ooiblie
00pa30BaTeNbHBIX YUPEIKICHHUM MPOBOAT JIEKIIMUA U CEMUHAPHI Ha aHTJIUHCKOM SI3bIKE,
CO3/1aBasi MYJIbTUKYJIBTYPHYIO 00pa30BaTEIbHYIO CPEY, UTO CIIOCOOCTBYET Pa3BUTHIO
MEKKYJIbTYPHOM KOMMYHUKalMi. Kpome TOro, aHrmMMUCKUM A3BIK UCHOJIB3YETCS JJIS
oOyueHus pa3INyHbIX MPEIMETOB, TAKUX KaK MaTeMaTuka, Pu3uKa, XuMusi, MeIUIIIHA
U IpyTHe AUCHUILTUHBI, YTO pacUIMpseT 00pa30BaTeIbHbIe BO3SMOKHOCTHU CTYACHTOB 110
BCEMY MUDY.

B naHHOUM cratbe paccmaTpuBaeTCs pPOJib AHIJIMKWCKOIO $3bIKA B COBPEMEHHOM
oOpa30BaTeNbHOM IIPOLECCE, €ro 3HA4eHHE I MEXIYHAapOJHOIO OOIleHus,
npodhecCHOHANBbHOM ACSTeNTbHOCTH M HAayYHBIX HCCIEAOBAaHUNA. MBI Takke 3aTpOHEM
po0JIeMbI, C KOTOPBIMU CTaJKWBAIOTCSA y4allluecs U MPENoJaBaTeNM, U MPeaoKuM
BO3MOJKHBIE PELIECHUs IS YIYYIICHUS IIPENIOJaBaHUs U OCBOCHUS aHITIMHCKOTO SI3bIKA.

1. AHTJIMMCKHMH KaK IV100AJIbHBbINA A3bIK HAYKH M TEXHOJIOT Wil

B XXI Beke aHTIUHACKHI S3BIK CTAJ S3IKOM MEKIYHAPOIHOTO OOIIEHUS, OCOOCHHO B
TaKuX 00JacTsIX, KaKk Hayka, TEXHOJOTHH, DKOHOMHKA M KyJIbTypa. bonbiias dacte
Hay4YHBIX MYyOJMKAIMK U MEXIYHAPOIHBIX KOH(PEPEHIIUA MPOXOIUT HA AHTJIIMICKOM
A3BIKE, UTO JIETTAET €ro HEOOXOUMBIM JIJIsl IOCTYNa K COBPEMEHHBIM JOCTUKEHUAM U
MHHOBaIMsIM. VIMEHHO 3HAaHME AHTJIMHCKOrO A3bIKAa MO3BOJIAET CTYIEHTaM M yYEHBIM
OBITh B Kypc€ HOBEHIIUX OTKPBITUH W BHEAPSITH UX B CBOEH MpodecCHOHATbHON
NEATEIIBHOCTH.

AHTIIUHACKHHM SI3bIK CITY>KUT YHUBEPCAIbHOH T1aT)opMOoi /1t KOMMYHUKALUK U OOMeHa
OIBITOM MEXY CIEUAINCTAMH Pa3HbIX CTPaH.
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[IpenonaBarenu M ucciaeAoBaTeId MOTYT OOIIATHCS C KOJJIEraMH IO BCEMY MUDY,
NEIATBCS PE3ylbTaTaMU CBOUX MCCIEIOBAHUN, YYaCTBOBATh B MEXKIAYHAPOIHBIX
mpoekTtax. K mpumepy, B 007aCTH METUIIMHBI M OMOTEXHOJIOTHA Hay4dHBIE PaOOTHI,
HANlMCAaHHBIE HAa AHMVIMMCKOM, MMEIOT IIUPOKOE TMPU3HAHUE U MPU3HAHUE
MEXTYHApPOIHOTO COOOIIECTRA.

2. AHIIMicKU# B 00pa30BaTeIbLHbIX YUYPeKICHUAX

AHTIIMICKHANA SI3BIK CTall OOS3aTENBbHBIM MPEAMETOM B YYEOHBIX IUIaHAX IITKON U
YHUBEPCUTETOB MHOTHX CTpaH. B cTpaHax ¢ BHICOKUM ypOBHEM 0Opa30BaHUS 3HAHWE
AHTJIMHACKOTO sI3bIKAa paccMaTpHWBaceTCs Kak 0a30Boe TpeOOBaHWE ISl MabHEUIIIETO
Mpo(eCCHOHATTEHOTO POCTa U KapbhepHBIX YCIEX0B. B yHMBepcuTeTax mpernogaBaHue
MHOTHX JUCITUTIINH, OCOOCHHO B 00JIACTH MEIUITMHBI, WH)KEHEPUH, MHPOPMAITMOHHBIX
TEXHOJIOTUH W OW3HEca, YacTO BEOETCS HA AHIMVIMHCKOM SI3BIKE, YTO II03BOJISIET
CTYJICHTaM PACIIUPATH CBOM TOPHU30HTHI M B3aWMOJCHCTBOBATH C MEXTYHAPOIHBIM
COOOIIIECTBOM.

MHorue BbicIIMEe y4deOHbIC 3aBelCHUs, OCOOEHHO B cTpaHax, Takux kak CIIIA,
BenukoOputanuss 1 ABCTpanusi, MpeIaraloT MporpaMMbl Ha AHTIUHCKOM S3BIKE,
JNOCTYTIHBIE I CTYJEHTOB CO BCETO MHpA. JTO CO3AaE€T HOBBIE BO3MOKHOCTH MJIS
MEXIYHAPOJHBIX CTYJIEHTOB M CIOCOOCTBYET OOMEHY 3HAHUSMH U KyJabTypoi. Kpome
TOT0, AaHIVIMMCKHUM A3BIK CTaJ OCHOBOM I CO3/IaHUSI MHOTOYMCIIEHHBIX OHJIANH-KYPCOB
1 oOpa3oBarenbHbIX mIaTdopm, Takux kak Coursera, edX u gpyrue, 4To cmocoOCTBYET
JIE€MOKpaTH3aluu 00pa3oBaHUsl.

3. IIpo0JieMbI U BHI3OBBI

HecmoTpsi Ha BaXHOCTH AHTJIMMCKOTO f3bIka B 00pa3oBaTEIBLHOM IMpPOIECCe, €ro
MpenojaBaHue CTAJIKUBAETCS C psaoM TmpodiieM. B cTpaHax ¢ orpaHuueHHBIMU
pecypcamu 1Jid U3y4eHUs] MTHOCTPAHHOTO SI3bIKa 00pa30BaTe/IbHBIC YUPEKICHUS YACTO
CTAJIKUBAIOTCS C HEXBATKOM KBaTuM(UIMPOBAHHBIX TperojaBaTelel MW y4eOHBIX
MarepuanoB. Kpome TOro, HEKOTOpbIE CTYIEHTBI MOI'YT WCIBITBIBATH TPYAHOCTHU B
OCBOCHMH SI3bIKa M3-3a HEAOCTATOYHOTO OKPYKEHHUS I IPAKTUKU U B3aUMOJICHCTBUS
C HOCHUTEJISIMHU SI3bIKA.

Eme onHoit mnpoOiemoil SBIASETCS HEPAaBHOMEPHBIA JIOCTYNl K Kauye€CTBEHHOMY
oOyueHuto. B To Bpems Kak CTyI€HTBI B KPYITHBIX TOPOJIax WM B CTPAHAX C Pa3BUTHIMU
00pa3oBaTeNbHBIMU CUCTEMAMU UMEIOT IOCTYT K COBPEMEHHBIM METOaM 00y4eHUs, B
OTJIaJIEHHBIX PETUOHAX, 0OCOOEHHO B pa3BUBAIOIINXCA CTPaHaX, 00y4YE€HHUE aHTJIMHCKOMY
A3BIKY YaCTO OIPAaHUYEHO TPAJULHUOHHBIMU METOJIAMHM, YTO CAEPKUBAET MOJHOLIEHHOE
OCBOCHHUE SI3bIKA.

Takxe CTOUT OTMETUTh, YTO OCBOECHUE AHTJIMMCKOTO SA3bIKA HE BCEr1a COIIPOBOXKIAECTCS
IyOOKOM KyJbTYpHOU MHTerparueid. BaxkHo HE TOJbKO 3HATh TPAMMATHKY U JICKCHUKY,
HO ¥ IOHUMATh KYJIbTYPHBIE ACIEKThI, KOTOPBIE BIUSIOT HA YIIOTPEOJICHUE SI3bIKA. DTO
TpeOyeT 6oJiee KOMIUIEKCHOTO OX0/ia K 00yUYEHHUIO.
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4. MeToabl NpenoJaBaHusA AHIJIMIACKOI0 SA3bIKA

CoBpeMeHHbIE METO/bI TPENOAABAHUS AHTIIUICKOTO S3bIKA 3HAYUTEIHHO OTINYAIOTCS
OT TpaJUUUOHHBIX. B mocienHue MAeCATUIETUS Ha TEPBbIA IJIaH BBIXOJAT
KOMMYHUKATHUBHBIE TOJIXOJIbI, KOTOPbIE OPUEHTUPOBAHBI HAa MCIIOJIb30BAHUE SI3bIKA B
peanbHbIX cuTyarusax. OHIaiH-KypChl, MOOUJIbHBIE TIPUIIOKEHHUS], UTPOBBIE METOIUKH,
UCIOJIb30BAaHUE MYJIbTUMEAUINHBIX MaTepUaJIoB — BCE ATO JAEJIaeT MPOIECC 00yUueHus
Oonee yBiekaTredbHbBIM W 3(dexkTuBHbIM. [IprMeHeHHEe TeXHONOTUH B OO0Yy4YEeHUU
MIOMOTaeT CO37aTh UHTEPAKTUBHYIO CPEy, TJI€ yJallliecs MOTYT MPAaKTUKOBATH A3bIK B
YCIIOBHSIX, TPUOJIMKEHHBIX K PEaTbHBIM.

Hcnonb30BaHne TEXHOJIOTUH MO3BOJISIET IeTaTh 00y4ueHne 00siee THOKUM U JOCTYITHBIM
JUISL IIMPOKOTO Kpyra Jjrojed. BupTyanbHbie Kiacchl, BUACOKOH(DEPEHIIMHU, OHJIAITH-
OOCYXKIEHHSI U MIATPOPMBI ISl B3aUMOJICHCTBUSA C HOCHUTEISIMHU SI3bIKA OTKPBHIBAIOT
HOBBIE TOPU3OHTHI JIJIsl CTYACHTOB, IPEAOCTABIISAS UM BOBMOXXHOCTh YUUTHCS B YI0OHOE
JUTSl HUX BpeMs U B KOM(OPTHOM 0OCTaHOBKE.

Kpome Toro, coumanbHpie ceth U (POpPyMbI, TJI€ CTYAECHTBI MOTYT OOLIaThCA Ha
AHTJIMACKOM SI3bIKE, CIOCOOCTBYIOT PAa3BUTHIO HABBIKOB HUBOIO OOIIEHUA. OTO
IIOMOTa€T CTYJCHTAM HE TOJIbKO YJYYIIUTh CBOM SI3bIKOBBIE HABBIKM, HO W JIy4IlE
MOHATH KYJIbTYPY, TPAAULIMU U MUPOBO33PEHHE HOCUTENEH SI3bIKA.

5. llpeumyiecTBa BJIAJIEHUS AHTJIMICKUM SI3bIKOM

Brnanenune aHTIMICKUM SI3IKOM OTKPBIBAET NEPEJ JIFOJbMHU IIUPOKHE TOPU3OHTHI,
MO3BOJISISE HE TOJBKO YCIIEIIHO YYUTHCS, HO U CTPOUTHh Kapbepy Ha MEXIYHAPOIHOU
apeHe. AHIVIMUCKUM S3bIK SBJISIETCS KIIOYOM K TJ00QJIBHBIM BO3MOXHOCTSIM:
CTaXXHUPOBKH, yueba 3a rpaHulieid, padoTa B MEXIYHAPOAHBIX KOMITAHUSX U y4acTHE B
MEXAYHAPOJHBIX MPOEKTAX CTAHOBSATCS MNOCTYMHBIMH IS T€X, KTO OBJAAE] ITUM
SI3bIKOM Ha BBICOKOM YpoBHE. KpoMe Toro, 3HaHHUE aHTJIMICKOTO sI3bIKa CITIOCOOCTBYET
Pa3BUTHIO AHAJTUTHUYECKOTO U KPUTUYECKOTO MBIIUICHUS, TaK KaK yYallHecs MOTYT
O03HAKOMMTBCSI C MUPOBOM JINTEPATYPOU M UCCIIEIOBAHUSIMU HA SI3bIKE OpUTHHAJIA.

B mupe, rae Bce Oomblie drofed padOTalOT B TJIOOAIBHBIX OpraHU3alUsaX, 3HAHUE
aHTTUIICKOTO  sA3bIKA  CTAHOBHUTCS  KOHKYPEHTHBIM  TpeumylnecTBoM.  Jlms
npodeccnoHanoB B cepe MeIULIMHBI, HH)KEHEPUH, TEXHOJIOTUH, (PMHAHCOB U MHOTUX
APYTUX 00JIACTIX BOZMOXKHOCTH CBOOOTHO OOIIATHCS HA AaHTJIMACKOM SI3bIKE OTKPHIBAET
JOCTYT K MEKIYHApOJHBIM pab04YUM PHIHKAM U HOBBIM KapbEPHBIM BO3MOKHOCTSIM.

6. bynyuiee aHIIMiiCcKOro f3pIKa B 00pa3oBaTe/IbHOM Ipolecce

C y4eToM OBICTPOTO Pa3BUTHS TEXHOJOTHIA U TIIO0ANTHM3AIIAN, POJIh aHTJIMHCKOTO SI3bIKa
B oOpa3zoBarenbHOM cdepe NpoJoJDKaeT yKpemarhes. B Oyaymiem o0ydeHwue
AHTJINACKOMY SI3BIKY, BEPOSTHO, CTAHET elle OoJiee JOCTYITHBIM W Pa3HOOOpPA3HBIM,
Oyiaroyiapsi BHEJIPEHUIO HOBBIX TEXHOJIOTUI U OHJIAWH-PECYPCOB.
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OTO MO3BOJIUT OOYYAIOMIMMCS HE3aBUCUMO OT HMX MECTa MPOXKUBAHUS MOIy4YaTh
KauyeCTBEHHOE 00pa30BaHME M PACHIMPATH CBOM 3HAHHUA, 4TO OyJIeT CrocOoOCTBOBAThH
YIIYYILIEHHUIO T7100albHOM 00pa30BaTENbHOM CPEb.

JlanpHeliee pacrpocTpaHEeHHEe UHTEPHETa U MOOMJIBHBIX TEXHOJOTHUM, a TaKKe POCT
qyycaa OHJIAMH-KYpCOB M 0Opa3oBaTeIbHBIX IUIATGOPM, MPOAOKAT CIIOCOOCTBOBAThH
MHTETpalliy aHTJIMICKOTO SI3bIKa B Y4€OHBIC MPOTPaMMBbl BO BceM Mupe. BaxkHo, 4TOOBI
ATOT mpolecc ObLI JOCTYNEH Il BCEX CJIOEB HACEJICHUS M TO3BOJSI KaXKIOMY
CTYAEHTY, HE3aBUCUMO OT €r0 COI[MATIbHON WJIM YKOHOMHYECKOW CUTyalluH, OBJIAJACTh
AHTJIMMCKHUM SI3BIKOM.

3akijroueHue

AHIIMICKUN S3BIK CTal HEOThEMJIEMON YacThbl0 COBPEMEHHOTO 00pa30BaTEIbHOIO
MPOIIECCa U UTPAET KIIOUEBYIO POJIb B MHTErPAIlUU Pa3HbIX KyJIbTyp U obmiecTB. Ero
3HAYEHHME BBIXOJUT JAIECKO 32 PAMKH MPOCTO M3YUYEHHUS JICKCUKU U TPaMMaTHUKHU: 3TO
MHCTPYMEHT, OTKPBIBAIOIINMI TOCTYI K MUPOBBIM 3HAHUSAM, HAYYHBIM JOCTHKECHUAM U
WHHOBaIusiM. B ycrmoBusix  rinoGanu3anid UM aKTUBHOM — MEXKIYHapOJHOM
KOMMYHHKAIIUW, AHTJIMACKUWA SI3BIK CIYXKUT CBS3YIOIIUM 3BEHOM MEXAY JIOJbMH,
MIO3BOJISISI UM OOMEHUBATHCS OIBITOM, UCSIMH U PECYpCaMU Ha CAaMOM BBICOKOM YPOBHE.

[IpenogaBanue aHITIMHCKOTO s3bIKa B O0OpA30BaTENbHBIX YUPEXKICHUSAX HMEET
OTPOMHOE 3HayeHHe s (popMHUpOBaHUS TIJI00ATBHOM 0Opa30BaTENBbHOM Cpelbl, B
KOTOPOM y4alllMecs IOJy4YaroT HE TOJBKO 3HAHHS IO KOHKPETHBIM MpEIMETaM, HO H
Pa3BUBAIOT HABBIKA MEXKKYJIBTYPHOW KOMMYHUKAUUA W KPUTHYECKOTO MBIIUICHUS.
AHIIMICKANA CTaHOBUTCS HEOOXOAMMBIM HHCTPYMEHTOM JJisi YCIIELIHON Kapbephl,
O0COOEHHO B TaKHX 00JIaCTAX, KaK MH(OPMAIIMOHHBIE TEXHOJOTUH, HayKa, MEIUIIMHA,
WHXEHEpUs W MEXIYHapoaAHbld Ou3Hec. Bech o00pa3oBaTenbHbI Mpolecc, OT
IIKOJIBHOTO O YHUBEPCUTETCKOTO YPOBHS, BCe 00Jiee OPUEHTUPYETCA HA AHTJIMHCKUAN
A3bIK KakK CpeICTBO HE TOJIBKO Ui OOy4eHMs, HO M Uil NpoQecCHOHATbHON
ITOATOTOBKH.

OpHako Ha MyTH PacHpOCTPAHEHHUS W MOJHOLIEHHOTO OCBOEHUS aHTJIMKACKOTO SA3bIKa
CYILLECTBYIOT ONpEEICHHbIE BbI30Bbl. Ba)XHO MOHMMATh, YTO 3HAHUE AHTIUHCKOTO —
ATO HE TOJBKO I'PaMMAaTHYECKHE KOHCTPYKIMU M CIOBApHBIN 3amac, HO M KyJbTypa,
MHUPOBO33pPEHUE U COIMAIbHbIE KOHTEKCThI, KOTOPbIE (DOPMUPYIOT B3aUMOJEHCTBUE C
HOCUTEJSIMU si3bIka. Takum o0pa3om, 3(PQPexkTHBHOE MpenojaBaHUE U OCBOEHHUE
AHTJIMKACKOTO s3blKa TpeOyeT KOMIUIEKCHOTO TIOJIX0/la, KOTOPBIA BKJIOYAET Kak
A3BIKOBBIE, TAK U KYJBTYPHBIE ACIIEKTHI.

B Oynymem posb aHTIMHCKOTO si3bIKa B 00pa30BaTENbHON cHUCTeMe OYyJeT TOJBKO
YCHJIMBATHCS, TaK KaK TEXHOJIOTUH MTPOIOJIKAIOT Pa3BUBAThCS, @ MUPOBasi )KOHOMHUKA U
HayKa CTaHOBSTCS Bce O0jiee MHTepHAMOHANBHBIMU. BaskHO, 4TOOBI 00pa3oBaTeIbHbIC
CUCTEMBl pPa3HBIX CTPaH TMPOJNOJDKAIM pa3BUBaTh HWHHOBAIIMOHHBIE METOJIBI
MpernoAaBaHusl, UCIONb3Yysd HU(POBBIE TEXHOJIOTHMH U MEXKYJIbTYPHBIM OOMEH s
co3aaHus 6oJee TOCTYIMHONW U WHKIIFO3UBHOW 00pa30BaTeIbHOMN CPEIbI.
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AHIIMICKUN S3BIK MPOJOJKUT OCTABATHCS BAKHBIM HHCTPYMEHTOM [JISl Pa3BUTHUSA
Mpo(eCCUOHATILHBIX HABBIKOB, PACHIUPEHHS TOPU30HTOB W JOCTIDKCHUS ycCliexXxa B
rI00aMM3upoBaHHOM Mupe. Ero ocBoeHue OTKphIBaeT HOBBIC BO3MOXKHOCTU IS
CTYJICHTOB, YUYEHBIX U CIICHIMAINCTOB, a TAKXKE CIIOCOOCTBYET YKPEIUICHUIO MHUPOBOIO
COTPYIHMYECTBA U B3aUMOTIOHUMAaHMUSI.
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE
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BJIAUAHUE KYJBTYPbI STAPHYLOCOCCUS AUREUS HA
MOP®OJIOI'NIO OPI'AHOB KPOBETBOPEHUA

Erenreabauesa I'yasiiexk SI3bieBHA

Crapmmii npenogaBaTenb, KaHAUAAT MEIULIUHCKUX HayK, TypKMeHCKHAN
rOCyJJapCTBEHHBIN MEIULIMHCKNN YHUBEPCUTET UM. MbIpata ['apprieBa
r. Amxa6an TypkmeHucTaHn

HUcpadpuinosa Pauca Illaiixp3aeBHa

Crapmmit npanogaBaTenb, KaHAUAAT MEIULINHCKUX HayK, TypKMEHCKHAN
roCyJIapCTBEHHBIN MEAULIMHCKUN YHUBEPCUTET UM. Meipara ['appsieBa
r. Amxaban TypkMeHucTaH

banaesa Opasaxaxan CanapoBHa

[IpenogaBatenp, TOLEHT Kadeapa rucToiaoruu, TypKMEHCKHUI rocyAapCTBEHHBIN
MEIUIMHCKUM YHUBEpCUTET UM. MbIpata I apprieBa

r. Amxaban TypkMeHucTaH

BBenenue

Staphylococcus aureus (S. aureus) sBISI€TCS OJJHUM U3 CaMbIX OMACHBIX BO30yAUTEECH
WHOEKITMOHHBIX 3a00J€BaHUN Yy dYEJOBEKAa. OJTOT MHKPOOPTAaHWU3M  BBI3BIBACT
pa3HO0Opa3HbIe 3a00JIEBAHMS, OT JOKATM30BAHHBIX HHPEKITHH 0 TAKEITBIX CHCTEMHBIX
HapyIIeHWH, TaKUX KaK CETCHC, OCTEOMHUENHUT W YHAOKapAuT. OTHUM U3 0COOCHHO
WHTEPECHBIX aCIeKTOB WH(MEKIMU SBISACTCS BIUSHUE S. aureus Ha OpraHbl
KPOBETBOPEHUS, TAKME KaK KOCTHBIM MO3T, TUM(aTHuecKue y3Jbl U Cele3eHKa. JTH
OpraHbl MUMEIOT KPUTHUYECKM BAXXHOE 3HAYEHUE I TOJJCp>KaHUS HOPMAIbHOTO
(YyHKIIMOHUPOBAHUSI OpraHW3Ma, IIOCKOJIBKY OHH OTBEYaOT 3a oOOpa3oBaHUE U
MoJ/JIepKaHre COCTaBa KJIETOK KpPOBU. BimsiHue S. aureus Ha 9TH OpraHbl MOKET
BBI3BIBATH Cepbe3HbIe MOPGOIOrHueckue U (YHKIIMOHAIBHBIE U3MEHEHHUSI, UTO BEJET K
HapYIIEHUIO KPOBETBOPEHUSI, IMMYHHOU TUCHYHKIIMHN U JaXKe K YTPOKAIOIINM KU3HU
COCTOSIHUSIM.

CroiicTBa m martoreHnoctsb Staphylococcus aureus

Staphylococcus aureus — 3T0 TpaMITIOIOKUTEIbHAS KOKKOBas OaKTepus, KOTopas
HUMeEET PsiJT 0COOEHHOCTEH, CTOCOOCTBYIONUX €€ MaTOTeHHOCTH. BKiTtoyast criocoOHOCTh
K 00pa30BaHUIO OMOTUICHOK, S. aureus MoKeT 3 (PEKTUBHO 3aKPEIIATHCS Ha Pa3IMIHBIX
OMOJIOTUYECKUX TIOBEPXHOCTSAX, BKJIIOYAs TKAaHW opraHu3Mma uenoBeka. OH Takxke
oOnagacT BBICOKOW YCTOMYMBOCTHIO K BHEIIHMM BO3JCUCTBUSAM W Pa3IUIHBIM
aHTUOMOTHKAM, BKJItOUasi B-J1aKTaMbl, UTO JIeJIa€T €ro OCOOEHHO OMACHBIM B YCIOBUSIX
MH(EKIMOHHBIX 3a00I€BaHUIA.
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WNHu(ekunn, BbI3BaHHBIE S. aureus, MOTYT ObIThb KakK JIOKaJIW30BAHHBIMH (HAaIpUMep,
abcuecchl, (PypyHKyNbI), TaK U CHUCTEMHBIMHU (CETICHUC, MHEBMOHHUS, SHAOKAPIUT).
BaxupiM acmektoM siBhsieTcss TOT (DaKT, YTO MPH CHCTEMHON HH(PEKIUU ITOT
MUKpPOOPTaHU3M MOXET OKa3bIBaTh TOKCHYECKOE BO3/JCHCTBHE HA TKaHU OPIraHOB
KPOBETBOPEHUS, Hapyllas WX HOPMAJbHYI0 paboTy M CIOCOOCTBYS Pa3BUTHIO
BOCHAJICHUS U TUIIOKCUU B KJIETKaX.

IlaTorene3: Biusinue Staphylococcus aureus Ha opranbl KpOBeTBOPEHUSA
1. KocTHBINA MO3I

KocTHbIil MO3T sBIISIETCSI OCHOBHBIM OPT'aHOM, TJI€ MTPOUCXOJUT KPOBETBOPEHHUE.
Ero cnoco6HOCTh K 00pa30BaHUIO KJIETOK KPOBH — SPUTPOIIUTOB, JICHKOIUTOB U
TPOMOOIIUTOB — UMEET KJII0YEBOE 3HAUYCHUE I MOJJEPKAHUS HOPMAIbHOTO
cocTaBa KpOBH U UMMYHHOM cUCTeMbI opranusma. B ciydae undexuu S. aureus
MUKPOOPTaHU3M MOXET MPOHUKATh B KOCTHBII MO3T U BBI3bIBATb OCTEOMUEIUT,
KOTOPBIM aCCOLIMUPYETCSI C BOCIAJICHUEM KOCTHBIX TKAaHE M HapylIICHHUEM
HOPMaJIbLHOM pabOThl KPOBETBOPEHMUSI.

Mopghonozuueckue uzmenenus:

[Ipu octeomuenuTe, BI3BAHHOM S. aureus, HaOJIIOaeTCs OTEK KOCTHOM TKaHU,
UHGUIBTpAIUS BOCHAIUTEILHBIMU KIIETKaMu (HeUTpoduiamu, Makpodaramu) u
paspylieHre KOCTHBIX KJIETOK. JTO, B CBOIO OuYepellb, HAPYIIAET HOPMAJIbHOE
KPOBETBOPEHHUE, BBI3BIBAS THUITOIUIA3HWI0 KOCTHOTO MO3ra, YTO TPHBOAHUT K
CHIUKEHUIO YPOBHS BCEX BHUIOB KJIETOK KPOBU — AHEMHH, JICHKOTICHUH W
TPOMOOIUTOTICHHH.

Mexanuszm YZHemenusA Kpoeemeopernun:

B otBeT Ha nH(ekuuio S. aureus B KOCTHOM MO3Te 3aIlyCKal0TCs BOCHAIUTENbHbIE
MEXaHU3MBI, BKIIFOYasi MPOAYKIUIO [IATOKUHOB, TAKUX KakK WHTepieikuH-1 (IL-
1), unrepneiikna-6 (IL-6) u dakrop Hekposa omyxomu (TNF-a), koTopbie
aKTUBUPYIOT BocnaneHue. OAHAKO TpH UIUTEIPHOM BOCHAJICHWU WU
THMEPAKTUBHOCTH OTHUX MOJIEKYJ MPOUCXOJUT YTHETEHHWE HOPMAJIbHOU
g epeHnraniy KIeTOK KOCTHOTO MO3Ta, YTO CHIDKAET MPOU3BOJICTBO KIIETOK
KpPOBH.

2. JlumpaTtuyeckue y3ibl

JInmdaTrueckue y3ibl UTPAIOT BAXKHYIO POJIb B UMMYHHOM OTBETE Ha WH(EKIIHIO.
[Tpn mubunmpoBanuu S. aureus AUMQaTHUECKUE Y3IIbI MOTYT OBITh MEPBBIMU
OpraHaMM, KOTOpbI€ BCTpeyaroTcsi ¢ OakrepusMu. B oTBeT Ha HHQEKUHIO
MPOUCXOIUT UX TUIEPIUIa3Hsl, aKTUBU3aluUs (DOJUTUKYJIOB U yBEJIUYCHUE YMCIa
UMMYHHBIX KJIeTOK (T- u B-numdounros, makpodaron).
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Mopgonozuueckue usmenenus:

JlumpaTtrueckue y3ibl, pearupys Ha UHQUIMPOBAHUE, MOTYT YBEJIHUMUBATHCS B
pa3Mepax, 4YTO COMpOBOXAaeTcs runepTpodueil kinerok. OgHAKo B ciayyae
CUCTEMHOTO 3apa)KCHUsl WJIM XPOHUYECKOW WH(OEKIUHU, KaKk 3TO ObIBAET IMpHU
uH(peKIusaxX, BbI3BaHHBIX MRSA (MeTUIMIIMH-PE3UCTEHTHBIN S. aureus), OHU
MOTYT CTaTh «UCTOIICHHBIMUY», YTO BEACT K CHIDKCHHIO UX (DYHKIIMOHAIBLHON
AKTUBHOCTU. XPOHHUYECKOE BOCIMaJIeHUE JTUM(PATUYECKUX Y3JI0B TAKKE MOMKET
CIIOCOOCTBOBATh Pa3BUTHIO (UOPO3HBIX HW3MEHEHWH, YTO MPEensTCTBYET
HOPMaJbHOMY (PYHKIIMOHUPOBAHUIO NMMYHHON CHCTEMBI.

Cenesenka
Cene3eHka UIrpaeT BAXKHYIO pOJib B YJIAJE€HUU CTAPBIX U MOBPEXKIECHHBIX KIETOK
KpPOBH, a TAK)KE B UMMYHHOM peakuuu Ha nHexun. [Ipu nndeximm, BpI3BaHHON
S. aureus, cene3eHKa MOXKET YBEIMYMBAThbCs (TUIeEpIUIa3usl) WM, Ha00OpoT,
YMEHbIIAThCS (TUNO(YHKLIMS) B 3aBUCUMOCTH OT TUIA MMMYHHOIO OTBETa
OpraHA3Ma.

Mopghonozuueckue uzmenenus:

['uneprnaszust B cene3eHKe OOBIYHO CBSI3aHA C YCHUJICHMEM aKTUBHOCTHU
darouuToB, TakMX Kak Makpodard u HEHUTpODUIBI, KOTOpPHIE MBITAIOTCS
HehTpanm3oBaTh HHPeKH0. OTHAKO ITUTENbHAST HHPEKIHUS MOXKET MPUBECTH K
UCTOIIEHUIO 3TUX KJIETOK M CHIDKCHHIO (DYHKIIMOHAJIBLHOW aKTUBHOCTH OpraHa.
Taxoke MOXKeT HaOII0JaThCS MOBBIIIIEHUE aKTUBHOCTH PETUKYJIOHA0TETHATBHON
CUCTEMBbI, YTO MPUBOJUT K YBEIMYCHHIO 4ucia (PAroruToB W aHOMAJIbHBIM
M3MEHEHUSIM B TKaHSAX OpraHa.

MuxkpouupKyJIsiliUs ¥ TeMaTOJI0TH4YeCKUe HAPYIIeHU s

Staphylococcus aureus OKa3bIBa€T  3HAYMUTEIIBHOE BIIMSTHUE Ha
MUKPOIUPKYJIAINID. B yCIOBUAX HMHPCKIMH TPOUCXOJHUT IOBPEIKICHUE
COCYZIOB, YTO BEJET K YBCIIMUYCHHIO IMPOHHUIIAEMOCTH COCYAHMCTON CTCHKH, YTO
CIOCOOCTBYET MPOHUKHOBEHHIO OAKTEPUAIBHBIX TOKCHHOB M BOCIATUTEIIBHBIX
KJIETOK B TKaHU. JTO B CBOIO OYEpPEb MOXKET MPUBOAMTH K HAPYIICHUSAM B
MUKPOLIMPKYJISILIMA OPraHOB KPOBETBOPCHHUS, TaKMM KaK KOCTHBIA MO3T H
auMaTHIECKHE Y3JIbl, YTO 3aTPYIHSACT JIOCTABKY KHUCIIOPOJa M IMHTATEIbHBIX
BEIICCTB, HCOOXOIUMBIX JIJII HOPMAJILHOTO (DYHKIIHOHUPOBAHUS KIICTOK.

TI'emamonozuueckue usmenenusn:

Ha ¢one OakrepuanbHON WH(EKIMH YacTO pa3BUBACTCS CEICHUC, KOTOPBIN
OPUBOJUT K H3MEHEHHUSM B COCTaBE€ KPOBU. DTO MOXKET MPOSBIATHCS Kak
TPOMOOIUTONEHHS (CHIDKEHHE YHclia TPOMOOIUTOB), aHeMHs (HEIOCTaTOK
SPUTPOLIUTOB) U JIECUKONIEHUS (YMEHbBIIIEHUE YHCIIa JICUKOIUTOB).
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Hapyienue paboThl KOCTHOTO MO3Ta, BbI3BaHHOE MH(DEKIMeN S. aureus, MOXKET
BbI3BAaTh YTHETEHUE F€MOII0A3a, YTO MPUBOJIUT K CHUKEHUIO BCEX KIETOK KPOBU
Y HApYUIEHUIO UIMMYHHOT'O OTBETA.

NvMyHHasi cucTeMa M 0TBET HA HH(EKIHI0

NMMyHHBIN 0TBeT Ha MHGEKINIO, BbI3BaHHYIO Staphylococcus aureus, HauMHaeTCs ¢
aKTUBalMU (ParoluTapHBIX KIETOK — HEUTpOoPUIOB W MakpodaroB. DTH KIETKU
3aXBaTHIBAIOT U YHUUTOXKAIOT OAKTEpUU, OJHAKO B CIydae XpOHU3ALMHU MpoIecca Wiu
Opy HATUYUM OWOIUICHOK OakTepun MOTYT u30erath (parounto3a U BbHI3BIBAThH
mmTenbHoe Bocnanenue. [lutokunsl, Takue kak 1L-6, IL-1 u TNF-a, urpatot BaxxHyI0
POJIb B OTBETE UMMYHHOM CUCTEMBI, PEryJIHPYs BOCMAJICHNUE U B3aUMOICHCTBUE KIETOK
MMMYHHOU CUCTEMBI.

[Ipu xpoHnyeckor MHPEKIUHU BO3MOKHO pa3BUTUE ayTOMMMYHHBIX MTPOIIECCOB, KOTIa
MMMYyHHasi CHCTEMa HAYMHAET aTaKkoBaThb COOCTBEHHbICE TKAaHU OpPraHU3Ma, YTO
JOTIOJIHUTENIBHO YXYAIIAET COCTOSTHUE OPraHOB KpoBeTBOpeHUs. [lopaxkenue opranamu
KPOBETBOPEHHUSI ~ MOXKET  COMPOBOXKIATHCS  JOMOJHUTEIbHBIMU  WMMYHHBIMH
HAPYIICHUSIMH, YTO eI11e OO0JIbIIIe CITIOCOOCTBYET Pa3BUTHIO 3a00JIEBAaHUH 1 YBEIHUNBACT
BEPOSATHOCTH JIETAJIBHOTO UCXO/IA.
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JluarHocTuka u tepanusi uHGekuii, BI3BaHHBIX Staphylococcus aureus

Jnsa nuarHocTuky WHGEKIuid, BbI3BaHHBIX Staphylococcus aureus, NpUMEHSIOTCS
MUKpPOOUOJIOTUYECKUE U MOJEKYyJIsIpHO-Ononornueckue meroanl, Takue kak [P,
IIOCEBBI HA IUTATEIILHBIE CPEMBI, & TAKKE METO/IbI CEPOAMArHOCTUKU. JJ1s1 onpeneneHus
HaJIM4Xs METULAJUIMH-PE3UCTEHTHBIX IITAMMOB S. aureus UCI0Ib3yETCS TECTUPOBAHNE
Ha YYBCTBUTEJIBHOCTh K AHTUOMOTUKAM.

Jleduenne  BKITIOYAET  HWCIIOJIB30BAaHWE  AHTUOMOTHKOB (B 3aBUCUMOCTH  OT
YyBCTBUTEIHPHOCTH IIITAMMa), TMPOTHBOMUKPOOHBIX IPENapaToB, HApPaBJICHHBIX Ha
MOJABJICHUE BHIPAOOTKH TOKCMHOB OAaKTEPHUSIMH, a TAKKE TEpaluu, HalpaBJICHHOW Ha
BOCCTAHOBJICHUE (DYHKIIMM OPTraHOB KPOBETBOPEHHUSI. B TSxeNbIX ciiydasix MOTYT OBITh
HEOOXOJIMMBbI BMEIIATENILCTBA, TAaKUE€ KaK Iepecajka KOCTHOTO Mo3ra, JUis
BOCCTaHOBJICHHSI HOpMaJIbHOU (DYHKIIMM KPOBETBOPEHHS.

3akJIroueHue

Bmusinue kynsTypsl Staphylococcus aureus Ha MOpPGOIOTHIO OPraHOB KPOBETBOPEHUS
MPEACTABIISIET COOOM BaXKHYIO U MHOTOTPaHHYIO IPO0IeMy B 001aCTH METULUHBL. DTOT
MaToreH, o0yagasi BBICOKMMH BHUPYJIEHTHBIMH CBOWCTBAMH, CIOCOOEH BBI3HIBATH
HIMpOKOMacIITaOHbIE UH(PEKIIMOHHBIE TPOLIECCHI, OKa3bIBasi CEPhE3HOE BO3JCHCTBUE HA
KOCTHBIA MO3r, JuM(aTudyeckue y3ibl M cene3eHKy. HHounupoBanue >3tumMu
OaKTepusMU MPUBOJUT K U3MEHEHHUSIM B F€MATONO3TUYECKOW aKTUBHOCTHU, CHUKEHHIO
YPOBHSI KJIETOK KPOBH M YXYAILIEHHIO UMMYHHOW (DYHKLIMH OpraHHM3Ma, YTO MOXKET
MPOSIBIISATHCS B BUJIE aHEMUU, JICUKOTIEHUH, TPOMOOIIMTONICHUH U APYTUX IMATOJIOTHHA.

Mop@donoruyeckre U3BMEHEHHUs] B OpraHax KpOBETBOPEHMsI, CBSI3aHHbIE ¢ MH(EKIUEH
Staphylococcus aureus, BKIIIOYalOT BOCHAJIEHWE, TUIOIUIA3MI0 U AUCTpOdUYECKHE
M3MEHEHUS KIJIETOK, YTO HapyllaeT MX HOpPMalbHYIO (QyHKUHUIO. B pesynbrare 3THx
HapyIIEHUH MOXET Pa3BUBATHCS IIMPOKUIN CHEKTP 3a00JICBaHUM, OT JTOKAJTHU30BAHHBIX
MH(EKLINH 10 TSKEIbIX CUCTEMHBIX PACCTPOMCTB, TAKUX KaK CEIICUC UM OCTEOMUEIIHT,
4yTO TpeOyeT paHHeH JUarHoCTUKU U 3(P(HEKTUBHOTO BMEIIATEIbCTRA.

Kpome Ttoro, undexuusa, Bbi3BaHHas Staphylococcus aureus, MOXET BBI3BaTh
JIOJITOBPEMEHHbIE ~MMMYHHbIE M METa0OJIMYECKHE  HApyUICHHs, IOCKOJbKY
BOCIAJIMTENbHBIE PEAKIUH, BO3HUKAIONIME B OTBET HAa MH(PEKLIHIO, OKAa3bIBAIOT
BO3JICHCTBHE HA (PYHKIIMU JAPYTUX OPTaHOB M TKaHEH. DTO yBEJIMYUBAET CIOKHOCTh U
JUTUTEJIbHOCTD JICUEHHSI, a TAKKE MOBBIIIAET PUCK OCIOKHEHUMN, TAKMX KaK OpraHHas
HEJOCTATOYHOCTh UJIM XPOHUYECKHE BOCTIAIIMTEIIBHBIE TIPOLIECCHI.

[Tornmanre MexaHU3MOB TMaToreHe3a MHGEKIMi, BhI3BaHHBIX Staphylococcus aureus,
MMEeT BaXXHOE 3HA4YCHHWE I pa3paboTku d(PPEKTUBHBIX METOJIOB JAHUATHOCTUKUA W
nedyeHus. [IpuMeHEeHHE COBPEMEHHBIX METOJOB MHUKPOOHOJIOTHH, MOJICKYJISIPHOU
JTUATHOCTUKYM M aHTHOAKTEPUATBLHOHN Tepallii MOKET 3HAYUTEIIBHO YIYyYIIUTh TPOTHO3
3a001€BaHUS M CHU3UTh PHUCK Pa3BUTHA HEOOpaTUMBIX HM3MCHCHHMA B OpraHax
KPOBETBOPEHHUSI.
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BaXHO OTMETUTH, UTO CBOECBPEMEHHAs W IIpaBWIbHAs TEpalMsA, HAIpPABJICHHAsA Ha
yCcTpaHEeHHE MH(EKIUM ¢ BOCCTAHOBICHHE HOPMAIbHOM (YHKUHMH OpraHoB
KPOBETBOPEHUS, MOKET MPEIOTBPATUTH MHOTHE TSKEIIbIE OCJIIOKHEHUS U 00ECTIeunTh
IIOJIHOE€ BOCCTAHOBJICHUE 310POBbs MALIUEHTOB.

Takum o0pa3zoMm, mnpobOsema Bo3zaeicTBus Staphylococcus aureus Ha oprassl
KPOBETBOPECHHUSI TpeOyeT KOMIUIEKCHOTO II0AXO0Ja B JHArHOCTUKE U JICUCHHH.
HeoOxonumel  panpHeIMe ucciaeqoBaHus i Oojiee TIyOOKOTO TOHUMaHUS
naToreHe3a MHQPEKIMU U pa3pabOTKU HOBBIX METOJIOB JICUCHHS, HAIpaBJICHHBIX Ha
BOCCTAHOBJICHHME (YHKIIMM KPOBETBOPEHUS U TNPEAOTBPAIICHHE JIJTUTEIbHBIX
MOCJICACTBUNA. ITO 00ECIICUUT yIyUIIeHUE KaueCTBa KU3HU MaIMeHTOB, TOCTPAIaBIINX
oT WH(EKIHA, BRI3BAHHBIX 3THM MaTOTEHOM, M TTOMOXKET CHHU3UThH 3a00JI€Ba€MOCTh U
CMEPTHOCTH B pe3yJIbTaTe CBA3AHHBIX C HUM 3a00JI€BaHMII.
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CUHTETHUYECKASA BUOJIOT'UA: CO3JAHUE NCKYCCTBEHHBIX
KVIETOYHBIX CUCTEM JIA BUOTEXHOJIOT' U

IlerpoBa Okcana UBaHoBHA
JOKTOp OMOJIOTUYECKHUX HayK, podeccop, MHCTUTYT OMOTEXHOJIOTUH U
cuHTeTH4YecKoi Ouonoruu, Cankt-IleTepOyprckuii rocy1apCcTBEHHBIN YHUBEPCUTET

Muxaiisos Imutpuii CepreeBuyd
MarucTp OMOTEXHOJIOIUH, aCHUPAHT, MHCTUTYT OMOTEXHOJIOTUU U CUHTETHYECKOM
ouonorun, Cankt-IlerepOyprckuii rocy1apCTBEHHBIN YHUBEPCHUTET.

BBenenue

Cunretnueckast OMOJIOTHs IPEACTABISIET COOOU MEXIUCIUIUIMHAPHYIO 001aCTh HAYKH,
COUETAIOIIYI0 OMOJIOTHIO, UHKEHEPHIO, XUMHIO U UH(OPMATUKY C LIEJIbI0 CO3JaHUs
HOBBIX UCKYCCTBEHHBIX KJIETOUYHBIX CUCTEM U OPraHU3MOB. JTa 00JIaCTh CTPEMUTEIBHO
pa3BUBAETCSA, OTKPbIBas HOBBIE BO3MOXKHOCTU JIi NPUMEHEHUS B OMOTEXHOJIOTMH,
MEIUIMHBI, arpOHOMUU U Apyrux obnactsax. Co3laHue CHUHTETHUECKUX KIETOK U
MUKpPOOOB € 3aJaHHBIMU (PYHKLIMSIMHU MOKET 3HAUUTENBHO YIYUIIUTh IPOU3BOJICTBO
OMOIPOIYKTOB, pa3pabOTKy HOBBIX JIEKAPCTB U PEILIEHUE IKOJIOTUYECKUX MPOOIIEM.

OcHOBHBIC IPUHIUNBI CHHTETH4€CKOM OMOJIOTHH
1. MoayJbHBbIi OAX0/ B MPOEKTUPOBAHUM KJIETOYHBIX CHCTEM

CunteTnyeckasi OMOJIOTHS OCHOBBIBAETCS Ha MPUHIIUIE CO3JaHUS U COOPKHU
KJIETOYHBIX CHCTEM H3 HE3aBUCHUMBIX, HO B3aWUMOCBSI3aHHBIX MOAYJEH. OTH
MOJYJIH, KaK MPaBWIO, MPEJICTaBJISIIOT COOON TeHbl WM I[EMOYKU MOJIEKYJI,
KOTOpPhIE MOXHO MPOTPaMMHUPOBaTh M  OOBEAUHATH IS JOCTHXKEHUS
OIPEICIIEHHBIX LIEJICH.

2. PexomOounantubie JIHK-TexHnoornu

Ucnonb3oBanue MetonoB pexoMOunanTHou JIHK mo3Bossier m3roraBivBath
HMCKYCCTBEHHBIC T'€HBbI U BCTABJISATh UX B KJIETKU, U3MEHSS UX MOBEACHUE. DTOT
MOXOJ] aKTUBHO HUCIIOJIB3YETCS JJISI CO3/IaHUSI CUHTETHYECKUX OMOJIOTMYECKUX
CHUCTEM, HaIllpUMep, MUKPOOPTAaHU3MOB, CIIOCOOHBIX MPOU3BOAUTH OWOTOTUIMBO
WM JIEKapCTBA.
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3. Cucrema CRISPR-Cas9

OnuH U3 caMbIX TPOPBIBHBIX MHCTPYMEHTOB B CHHTETHYECKON OMOJIOTUN — 3TO
texHojorus peaaktupoBanusi renoma CRISPR-Cas9. C nmoMo1pto 3Toi CUCTEMBI
MO>XHO TOYHO M 3(PHEKTHUBHO M3MEHSATHh N€HETHYECKUH KOJ KJIETOK, CO3/aBas
KJICTOYHBIE CUCTEMBI C 3a/ITaHHBIMU CBOMCTBaMHU.

4. TlporpaMMHUpoBaHHe KJIETOUYHBIX (PyHKIIMA

[IporpammMupoBaHMe KJIETOK BKJIIOYAET CO3/IaHUE TAaKUX OHOJOTHMYECKHX
KOHTYPOB, KOTOpbIE MOT'YT pe€arpoBaTh HA BHEIIHUE CTUMYJbl U BBIIOJHATH
KOHKpEeTHblE 3agaud. Hampumep, CHUHTETHMYECKHE KIETKM MOTLYT OBITh
3aMporpaMMHpOBaHbl JIsl IPOU3BOJCTBA ONpPEAEIEHHBIX BELIECTB, TAKUX Kak
aHTUOMOTHUKH, WIN Ul KOHTPOJIS HaJ KIETOYHBIMU IPOLIECCAaMU B OTBET Ha
M3MEHEHHS OKPYKAIOLIEN CPEBI.

IIpyMeHeHHMs CHHTETH4eCKOH 0MO0JI0THU B OHOTEXHOJIOTHH
1. IIpou3BoaACTBO OMONPOAYKTOB

Cunrernueckass OWOJNOrUSl AKTUBHO HCIOJIB3YETCsS ISl pa3pabOTKA HOBBIX
METOJIOB IOy YEHUS OHOIPOTYKTOB, TaKUX KakK OHOTOIUIHBO,
(hapmaneBTUUYECKUE MpeEnapaThl, a TakKxke Oropasnaraemele miactuku. Coznanue
CUHTETUYECKUX KIIETOK, KOTOpble MOTYT 3(Q(EKTUBHO MPOU3BOAUTH 3STHU
BEILIECTBA, IIO3BOJIET 3HAYMTEIBHO CHU3UTh 3aTpaTbl W YBEIWYUTh HX
JOCTYITHOCTb.

2. buoMenMuMHCKUE MPUIOKEHUS

OgHuM M3 cambIX MEpPCHEKTUBHBIX HANpPABICHUN CHUHTETUYECKOM OHOJOruu
ABJISETCA CO3[JaHHUE KIIETOK M OPraHM3MOB U1l MEAULMHCKUX HYXk . Hanmpumep,
C MOMOIIbID CHHTETUYECKHX KJIETOK MOXXHO pa3padaTbiBaTh CHCTEMBI Jisi
NOCTaBKM JIEKapCTB B OINpEAEIEHHbIE TKAaHM OpPraHW3Ma WM CO3/1aBaTh
reHOTEpaANEeBTUYECKHUE PELICHUS JJIs1 JICUEHHs HACIIEICTBEHHbBIX 3a00JI€BaHU.

3. DKOJOrH4ecKre TeXHOJI0ruu

Cunrernueckass OMOJIOTHSA TaKKE MOXKET OBITh MCIOJIb30BaHA JJISl CO3JaHUS
AKOJIOTMYECKH  Oe3omacHbIX  TexHosoruil. Hampumep, cuHTeTHYECKHE
MUKPOOPTaHU3Mbl MOTYT OBITh MCIIOJIb30BAaHbI ISl OYMCTKH BOJBI U TIOYBBI OT
3arpsi3HUTENIed  WiIM  JUIsl  TPOM3BOJACTBA  OMOJIOTMYECKH  pasliaraeMbIX
MaTepHUaoB.

HepCHeKTHBLI H BbI30Bbl CHHTETHYECKOIi 01010 uu

CuHteTHueckas OMOJIOTHS OTKPBIBACT OI'POMHBIC BO3MOJKHOCTHU OJIA 6I/IOTGXHOJ'IOFI/II/I,
OJHAKO 3Ta 00J1aCTh CTAJIKMBAETCS U C PAA0M BBI3SOBOB.
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OpHuM U3 HUX ABJISIETCS] 0€30MaCHOCTh: CO3aHUE UCKYCCTBEHHBIX KJIETOYHBIX CUCTEM
TpeOyeT CTpOroro KOHTPOJSI M OTHYECKOTO TOAX0/a, 4dTOOBI  M30ekaTh
HETPEJBUICHHBIX MOCIEICTBUI JJIsi SKOCUCTEMBbl WJIM 3J0pOBbsl yejoBeKa. Takxke
HEOOXOJIMMO YYMTHIBaTh PETYISTOPHBIE W ITUYECKHE BOMPOCHI, CBS3AHHBIE C
BO3MOXHBIM PUMEHEHHEM CUHTETHYECKOU OMOJIOTHH.

3akJIr0YeHue

CunrteTndeckass OWOJIOTHUS TPEACTaBIsAET CO00M OBICTPO pa3BUBAIOIIYIOCS HAYKY,
KOTOpasi OKa3bIBaeT 3HAYUTENILHOE BIIMAHHE Ha OMOTEXHOJOTHYECKYIO HWHIYCTPHIO.
Pa3paboTka MCKYCCTBEHHBIX KJIETOYHBIX CHUCTEM OTKPBIBAET HOBBIE TOPU3OHTHI JJIS
pelleHrs] TaKUX TIJIOOATbHBIX 3a/Jay, KaK MPOU3BOJACTBO 3KOJOTHYECKH YHCTHIX
MPOJYKTOB, CO3JaHUE WHHOBALUMOHHBIX MEIULIMHCKUX TEXHOJOTHMA M pEelIeHue
HKOJIOTMYECKUX MTPOOIIEM.

Jlureparypa

1. Collins J. J., Wu M. A,, and Church G. M. Toward the engineering of natural
biological systems. Nature. 2009; 432(7012): 249-255.

2. Gibson D. G., et al. Creation of a bacterial cell controlled by a chemically
synthesized genome. Science. 2010; 329(5987): 52-56.

3. Endy D. Foundations for engineering biology. Nature. 2005; 438(7067): 449—

453.

4. Voigt C. A. Genetic parts to program bacteria. Nature. 2006; 441(7091): 121-
124.

5. Nielsen A. A., et al. Genetic circuit design automation. Science. 2016; 352(6291):
aac7341.

-56 -



HAYYHBIN )KYPHAJI
HAYKA 1 MUPOBO33PEHHUE

YIK-581.6

INVESTIGATING TECHNOLOGY OF MEDICAL CREAM BASED ON
MANDRAGORA TURKOMANICA'S ALKALOIDS

Almazova Ogulkeyik

Supervisor: Lecturer of Oguz han Engineering and Technology University of
Turkmenistan

Ashgabat, Turkmenistan

Amanova Chynar
Student of Oguz han Engineering and Technology University of Turkmenistan
Ashgabat, Turkmenistan

Abstract: Mandragora turkomanica, a rare and valuable medicinal plant native to
Turkmenistan, contains potent alkaloids with significant therapeutic potential. This
study explores the development of a medical cream derived from the alkaloids of
Mandragora turkomanica, focusing on extraction methods, formulation processes, and
the pharmacological properties of the final product. The aim is to harness the plant's
analgesic, anti-inflammatory, and antibacterial properties to create an effective topical
treatment. In addition to presenting the cream's development, the paper reviews the
historical use of Mandragora turkomanica in traditional medicine and its broader
pharmacological applications.

1. Introduction: Mandragora turkomanica, a species known for its high alkaloid
content, has been used in traditional medicine for centuries. The roots and leaves of the
plant are rich in bioactive compounds that demonstrate powerful healing properties. This
paper investigates the potential of Mandragora turkomanica for the production of a
medical cream aimed at treating skin conditions, muscle pain, and joint inflammation.
Furthermore, the research highlights the significance of sustainable harvesting and the
preservation of this rare species for future medical applications.

2. Alkaloid Extraction from Mandragora Turkomanica:

2.1. Plant Collection and Preparation: Mandragora turkomanica is harvested during
its peak growth season to ensure the highest concentration of alkaloids. The roots and
leaves are carefully cleaned, dried, and ground into a fine powder to facilitate the
extraction process. Sustainable harvesting practices are employed to prevent over-
exploitation and ensure the continued availability of the plant in its natural habitat.
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2.2. Extraction Techniques:

Solvent Extraction: Ethanol and methanol are commonly used to extract
alkaloids from the plant material.

The ground plant matter is soaked in the solvent, followed by filtration and
evaporation to obtain a concentrated alkaloid extract. This technique has been
widely used in the pharmaceutical industry due to its efficiency and cost-
effectiveness.

Supercritical Fluid Extraction (SFE): This advanced method uses carbon
dioxide at high pressure to efficiently extract alkaloids while preserving their
bioactivity. SFE offers superior yield and purity compared to traditional solvent
extraction, making it an ideal method for high-value medicinal plant extracts.
Ultrasound-Assisted Extraction (UAE): In recent years, UAE has gained
popularity as a method to accelerate the extraction process, improve yield, and
maintain the integrity of sensitive alkaloids. The use of ultrasound waves
facilitates the breakdown of plant cell walls, releasing active compounds more
effectively.

3. Formulation of the Medical Cream:

3.1. Base Cream Composition: The base of the medical cream consists of
hypoallergenic ingredients such as shea butter, beeswax, and almond oil to ensure
smooth application and skin compatibility. These ingredients provide moisturizing and
protective benefits, enhancing the overall effectiveness of the cream. Essential oils, such
as lavender and tea tree, may be incorporated to further boost the antibacterial and anti-
inflammatory properties of the final product.
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Biosynthesis Of Alkaloids

3.2. Incorporation of Alkaloid Extracts: The alkaloid extract is carefully blended into
the base cream at controlled temperatures to maintain the stability and efficacy of the
bioactive compounds. Proper emulsification techniques are applied to ensure uniform
distribution of the alkaloids, preventing phase separation and enhancing the consistency
of the cream.

3.3. Stability Testing: The formulated cream undergoes rigorous stability testing under
various environmental conditions to ensure long shelf life and consistent performance.
Parameters such as pH, viscosity, and microbial contamination are monitored
throughout the testing period. Packaging materials are also evaluated to prevent
interactions that could degrade the alkaloids over time.

4. Pharmacological Properties and Applications: The medical cream derived from
Mandragora turkomanica's alkaloids exhibits the following properties:

. Analgesic Effect: Effective in reducing pain associated with muscle aches and
joint inflammation. The cream provides localized relief, minimizing the need for
systemic painkillers and reducing the risk of side effects.

« Anti-inflammatory Action: Reduces redness and swelling in affected areas,
making it suitable for conditions such as eczema, psoriasis, and insect bites.

. Antibacterial Activity: Provides protection against bacterial infections, aiding in
wound healing and skin care. The antibacterial properties of Mandragora
turkomanica help prevent secondary infections in open wounds and promote
faster recovery.

. Antioxidant Properties: The cream's antioxidant compounds protect the skin
from oxidative stress, slowing the aging process and enhancing skin regeneration.
Regular application may contribute to healthier, more resilient skin.

5. Clinical Trials and Safety Assessment: Extensive clinical trials are conducted to
evaluate the safety and efficacy of the cream. Volunteers with mild to moderate skin
conditions participate in the trials, with results indicating significant improvement in
symptoms without adverse side effects. The study also investigates the cream's
effectiveness in managing chronic pain conditions such as arthritis and fibromyalgia.
Dermatological evaluations confirm that the cream is well-tolerated by individuals with
sensitive skin.

6. Conclusion: The development of a medical cream based on Mandragora
turkomanica's alkaloids represents a promising advancement in natural medicine. By
leveraging the plant's potent bioactive compounds, this product offers a natural and
effective solution for various skin and musculoskeletal conditions. Future research will
focus on expanding the cream's applications and exploring the potential of other
medicinal plants native to Turkmenistan. Additionally, efforts will be directed towards
large-scale production, ensuring that the cream remains affordable and accessible to the
broader population.
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OCHOBHBIE ITPABHUJIA SKCIVIYATAIIUU ABTOMOBNJIA

Aitna3zapoBa Oryabaxan CeiljineBHA

CTapIINi IPENoIaBaTeNb, MHCTUTYT NHKEHEPHO-TEXHUYECKUX U TPAHCTIOPTHBIX
KOMMYHHKAIUH

r. Amxaban TypkmeHucTaHn

bab6ax:kanos Mepaan badakanoBuu
CTYJAEHT UHCTUTYT UH)XEHEPHO-TEXHUYECKUX U TPAHCTIOPTHBIX KOMMYHHKAITUH
r. Amxaban TypkMeHUCTaH

BBenenue

[IpaBunbHas OSKCIUTyaTamusi aBTOMOOWJISI — 3TO 3aJ0r €ro JIOJITOBEYHOCTH,
PKOHOMHUYHOCTH W Oe3omacHoCcTH. HecooTBeTCTBHE YCTaHOBJICHHBIM CTaHAApTaM,
HECBOEBPEMEHHOE TEXHUYECKOE 0OCITYKUBAHUE U HETIPABWIIbHAS IKCIUTyaTallis MOTYT
MPUBECTU K 3HAYUTEIHHBIM IOJIOMKAaM, aBapUUHBIM CUTYalUsIM U JOTOJIHUTEIbHBIM
3arpataM. B cratbe paccMaTpuUBAarOTCS  KJIIOYEBBIE  aCMEKThl  MPABHIHHOTO
MCIIOJIb30BaHUsI aBTOMOOUJISI, KOTOPBhIE TTOMOTAIOT 00ECIEUUTh €r0 JOJTOCPOUYHYIO U
HaJIC’)KHYIO padoTy.

1. PeryasipHoe TexHu4YecKoe 00CTy:;KUBAHUE

Perynsaphoe texHuueckoe oOCTy>KMBaHHE — OTO BaKHEWINAs YacTh NPABUIHHOU
SKCIUTyaTaliu aBToMoOussi. OHO BKIIIOYAET HE TOJIBKO OO0s3aTeNIbHBIC TIJIAHOBBIC
OCMOTpPBI U 3aMEHY PACXOJIHBIX MAaTepUaioB, HO U MOHUTOPUHT PabOTHl KIFOUEBBIX
CUCTEM aBTOMOOMJIS.

o MotopHoe Mac10 U GUIALTPBI — OCHOBA palbOTHI ABUrarelsa. CBOeBpeMEeHHAas
3aMeHa Macjia MoMoraet u30exarh eperpeBa U M3Hoca ABUrarens. Takke BaxHO
peryJIipHO MEHATh (GUIBTPHI JUIi OYUCTKM Maclia W TpeAoTBpalleHus
3arpsA3HEHUS.

o IIpoBepka TeXHHYECKHUX KUAKOCTE — TOPMO3HAS KUIKOCTh, OXJIAJKIaroIas
KUJKOCTh, KUAKOCTh I CTEKJIOOMbIBarened. OHU JTOHKHBI MOIEPKUBATHCS
Ha ONTUMAJILHOM YPOBHE U CBOCBPEMEHHO 3aMEHSThCS.

Kaxmoe TpaHCIOPTHOE CPECTBO MMEET CBOM PEKOMEHIAIUH 10 CpOKaM M 00beMam
3aMEHBI PA3JIMYHBIX KUJIKOCTEH, GUIBTPOB U APYTHUX PACXOIHBIX MATEPHATIOB, KOTOPHIC
CJIEIyET CTPOTO COOIIOIATS.
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2. llluabl 1 KOJIECA

[IIuHpl WrparT pelalonyld poJib B 0OE30MACHOCTM M JIKOHOMHUU TOILIMBA.
PexoMeHtyeTcs peryisipHO MPOBEPSTh UX JaBJICHUE U cocTosiHue. Huskoe naBiieHue
MOXKET MPUBECTU K HU3JIMIIHEMY H3HOCY IIMH, MOBBIIIEHHOMY pPacXojay TOIUIMBAa U
CHIKEHUIO CLEIUIEHUS C 1OPOTOM.

o banancupoBka koJiec: HecOanancupoBaHHBIE KoOJIeCa MOTYT BbI3bIBATh
BUOpAIMK, YTO OTPULIATEIBHO CKa3bIBAETCS HA KOM(OPTE U O€30IaCHOCTH €371bl.

o W3Hoc mporexkrTopa: IlpaBWiIbHBI ypPOBEHb H3HOCA IIHH HMMEET OOJIBLIOE
3Ha4YeHue. ECIM MPOTEKTOP CHIIBHO U3HOIIEH, ’TO MOXKET IPUBECTH K CHHKEHUIO
CLIETJICHUS C IOPOT0oi, 0COOEHHO B JJOK/IMBYIO ITOTOAY.

3. Cucrema TOpMO30B

Topmo3a — 3TO OIMH U3 CaMbIX BaXXHBIX IEMEHTOB 0O€30IIaCHOCTU aBTOMOOWJIS.
BaxxHo mnepuoanyecku MNpoBepsATh pabOTy TOPMO3HOM CHCTEMBI, a TaKKE MEHSTh
TOPMO3HBIE KOJIOJKH, €CIIM OHM HW3HOLICHBI. 3aME€HAa TOPMO3HOW JKHJIKOCTH TaKXKe
JOJIKHA MPOUCXOIUTH M0 MEpEe HEOOXOJUMOCTH, MMOCKOJIbKY OHA TEPSIET CBOU CBOMCTBA
C TEYEHUEM BPEMEHU U MOXET NMPUBECTH K NoTepe Y (PEKTUBHOCTH TOPMOKEHUSI.

4. JekTprYecKas CUCTEMA

CucteMbl MUTaHUSA U DJIEKTPUKU aBTOMOOWJISA TakKe TPeOyIOT 0COOOro BHUMAHUS.
Oco0eHHO ATO KacaeTcsi aKKyMyJIsITOpa, KOTOPbIA 00eCrieYnBaeT MUTAHUE aBTOMOOMIIS
B MOMEHT 3aITyCKa.

o IIpoBepka  akkymyasTtopa: Ilepuoguueckass  mpoBepKa  COCTOSHHS
AKKyMYJISITOpa TIOMOXKET H30€XaTh €ro TMOJIHOW Pa3psAKd B HEMOIXOSIIUN
MOMEHT.

o IIpoBepka ocBemrenusi: Papol, CTOM-CUTHAIIBI, TOBOPOTHUKH JOJHKHBI paOOTaTh
0e3 cooeB. HecBoeBpeMeHHas 3aMeHa JaMIIOUYEeK MOKET MPUBECTH K Tpadam u
yrpo3aM 0e30MacHOCTH.

5. Oxaaxxaamonias cucreMa

HopmanbsHast paboTa cuCTEMbl OXJaXACHUS Ba)KHA JIJIs IPEAOTBpAICHUS] TIEperpena
neuraresis. CBOEBPEMEHHOE TOMOJHEHUE YPOBHS OXJIAXKIAIONMIEH JKUAKOCTH U
MIPOBEPKA COCTOSHUSA paaraTopa — 3aJI0T JOJITOCPOYHON CITY>KOBI TBUTATES.

o UYucrka paaumaropa: IlocTositHHOE 3arpsi3HEHUME paguaTropa WIH YTeuka

KUAKOCTU MOTYT IIPUBCCTU K IICPETPCBY, YTO B CBOIO OUYCPCIb MOKCT BbI3BATH
CCPBLC3HLIC MMOBPCKACHUA ABUT'ATCIIA.
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6. IlpaBWIbHBII 3aIyCK U OCTAHOBKA IBUTATEJIs

[IpaBuiIbHBIH 3aITyCK aBTOMOOUJISI — BaXKHBIN 3JIEMEHT €r0 JOJTOBEYHOCTU. BaxHO He
neperpeBaTh JIBUraTellb, OCOOCHHO B XOJIOHHOE Bpems roxa. He crout cpasy
YBEIUYHMBATh 000POTHI, a HY>KHO JaTh ABUTATENI0 HECKOJIBKO MUHYT JJI POTPEBA.

o OcranoBka asurartens: [locne IIMTENBHBIX MOE3A0K PEKOMEHAYETCS HaTh
aBTOMOOMIIIO TOpPabOTaTh Ha XOJOCTBIX 000pOTax, yTOOBI JaTh JIBUTATEIIO
OCTBITh U MPEIOTBPATHTD MIEPErPEB.

7. IKOHOMHUYHOE BOXKICHHE

OKOHOMHUS TOIUIMBA — BAXHBIM aCMEKT MPaBUIBHOM HKCILTyaTallMi aBTOMOOMWJIS.
[InaBHOE BOXJEHUE, M30EraHMe PE3KMX YCKOPEHHM U TOPMOXKEHHM, cOOJo/IeHue
ONTUMAJILHOM CKOPOCTH MOMOTAIOT HE TOJIBKO CHU3UTh PACXO]] TOILJIMBA, HO U MPOJIUTh
CPOK CITy>KOBI IBUTATENSI U APYTHX CUCTEM aBTOMOOMJIS.

o IlnaBHoe yckopenue U TopMoxkeHHe: CHMKEHHE WHTCHCHUBHOCTU MaHEBPOB
CHIDKAET Harpy3Ky Ha JBUTaTeb, TOPMO3a U TPAHCMUCCHUIO.

o CoOmonenne ckopoctu: [Toanepkanue oNTUMAIBHON CKOPOCTH TaK)KE BJIMSET
Ha SKOHOMMIO TOTUJIMBA U O€30MaCHOCTb.

8. 3a06orta o Ky30Be

Ky30B aBTOMOOMIIS TOIBEpraeTcsi BO3ACHCTBUIO BHEITHEN CPE/IbI, YTO MOXKET MPUBECTU
K 00pa30oBaHUIO PXKABYMHBI, CKOJIOB W TOBpPEXIEHUU. PerynspHas Moiika u 3ammura
Ky30Ba C TIOMOIIBIO TOJHPOBKU WM 3aIIUTHBIX MOKPHITUH MOMOTaeT COXPaHUTH
aBTOMOOMJIb B XOPOIIEM COCTOSIHUM.

o VYjaanenue mnoBpexkaeHuii: HememneHHoe ycTpaHEHHME MENKMX LapanuH M
CKOJIOB TIOMOXET n30exaTh 00Jiee CEpbE3HBIX MOBPEKICHUN JAKOKPACOYHOIO
HNOKPBITHS U KOPPO3HH.

3akiroueHue

[IpaBunpHas SKCIUTyaTalsi aBTOMOOMISI — 3TO HE MPOCTO COONIOACHUE MHCTPYKIUN
MIPOU3BOAMTEIIS, HO U TIOCTOSSHHOE BHUMaHUE K COCTOSHUIO aBTOMOOwWIs. [ToHnmManue
KITFOUEBBIX aCTIEKTOB, TAKMX KaK PETYISIPHOE TEXHUUECKOE 00CTY)KUBAaHKE, BHUMAHHE K
cUcTeMaM aBTOMOOWIISI, COOIOICHHE MPaBIIT 0€30MACHOCTH Ha OPOTe U IKOHOMUYHOE
BOXJEHHUE, WIPAaeT BaXHYI POJIb B TOMJICPKAHUM ONTHUMAJIBLHONW pabOThI
TPAHCIIOPTHOTO CPEJICTBA HA MPOTSHKCHHUH JIOJITOTO BPEMEHHU.

Kpome Toro, mnpaBuiibHas »SKCIUTyaTalMsl TO3BOJIIET H30€XKaTh JIOPOTOCTOSIIUX
PEMOHTOB U MUHUMM3UPOBATH PUCKH aBAPUNHBIX CUTYALIMM, YTO OCOOCHHO BaXKHO JJISI
0€30IacHOCTH BOJUTENS U TaccaxupoB. Kaxxnas aetanb aBToOMOOUIIsA, Oy/b TO IIWHBI,
TOPMO3a, UJIH DJIEKTPUYECKasi CUCTEMA, TPeOyeT PEryIipHOro OCMOTpa M yX0/1a, YTOObI
byHKIMOHUPOBaTh YPhEeKTUBHO U 6e3 mepedoeB.
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TexHuyeckoe 00CITy)KMBaHNE HE OTPAHUYMBAETCS TOJIBKO 3aMEHON Macia U (PUIbTPOB,
OHO BKJIIOYAeT B ce0sl NpOBEPKY Bcex pabouux cucreM aBromoouss. Ilpenedpexenue
JTUM aCIIEKTOM MOXET IMPUBECTHU K CEPbE3HBIM IIOJIOMKAM, YTO, B CBOIO O4EPEIb, MOKET
3aTPYAHHUTH HKCILTyaTaIlMI0 ABTOMOOWIIS M IOBBICUTH 3aTpaThl Ha €ro peMoHT. [losTomy
OYEHb BaXHO MPUACPKUBATHCSI Tpapuka OOCITyKUBaHUS, PEKOMEHIOBAHHOIO
MIPOU3BOAMUTENIEM, W MPOBOJUTH OCMOTPBHI 00Jie€ YacTO B CIy4yae WHTEHCHUBHOMU
DKCIUTyaTallui TPAHCIIOPTHOIO CPEACTBA.

DKOHOMHS TOIUIMBA, CHUKEHUE BBHIOPOCOB B aTMOC(hEpy, YBEIUUCHUE CPOKA CITYKObI
aBTOMOOUJII — BCE OTU AaCMEKThl HAMNPAMYIO 3aBHUCST OT COOJIOJEHUS OCHOBHBIX
MPUHITMIIOB YKCILTyaTallMK U yXo/1a 3a aBTomoousieM. CoOJo/ieHre pa3yMHOro 0anaHca
MeX 1y KOMPOPTOM, IKOHOMHUEH U 0€30MaCHOCTHIO JIENIaeT IKCIUTyaTallHi0 aBTOMOOUIIS
HE TOJILKO 00JIee BBITOHOM, HO M KOJIOTUYECKH OTBETCTBEHHOM.

Takum 0Opa3om, IpaBHIIbHAS AKCILTyaTalHsl aBTOMOOUIISL HE TOJIBKO MPOJUICBACT €O
’KU3Hb, HO M CITOCOOCTBYET CO3/IaHNIO O€30IaCHBIX YCIOBUH JIJIs IBUKEHHUS Ha JIOPOrax,
CHIDKAeT PUCKH IOJIOMOK M aBapuid, a Tak)Ke OKa3bIBaeT 3HAYMTEIHLHOC BIIMSHUE Ha
SKOHOMHMIO CPEJCTB BIIaJieliblla aBTOMOOWIS. BakHO MOMHHUTH, YTO JaKe MaJjble
NEeUCTBUS, TAKHE KaK PETyJsIpHas MPOBEPKa IaBJICHUS B IIIMHAX UJIU 3aMEHA TOPMO3HBIX
KOJIOZOK, MOTYT CYIIECTBEHHO IIOBJIMATH Ha O€30MaCHOCTh M PabOTOCIIOCOOHOCTH
aBTOMOOMJISL.

Jlureparypa

1. UBanoB, A. A. (2021). Oxcnayamayus u mexHuueckoe o00OCIYI*CUBAHUE
asmomobuneii. Mocksa: TpaHCIIOPT.

2. Ilerpos, B. B. (2019). Ocrosvl aémomexuuxu u agmomooOunbHo2o cepsuca.
Cankr-lleTepOypr: ABTou3nar.

3. Cwmupnos, U. U. (2020). Cospemenuvie memoowvl OuacHoCmMuKu 1 00CYHCUBAHUSL
asmomoouneti. HoBocubupck: Hayunast MbICIb.
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

YJK-616.9

HOBBIE I10AXO/1bI K JIEHEHWIO AHTUBMOTUKOPE3UCTEHTHBIX
NHOEKIINU

CupopoBa Haranbs AjiekCaHApOBHA
JOKTOp MEIULIMHCKUX HayK, podeccop, kKadeapa MUKPOOHMOJIOTUN U UMMYHOJIOTUH,
Pocculickuil yHuBepcuTeT ApyKObl HAPOIOB;

IHerpoB Makcum IOpbeBu4
KaHIUAAT MEIUIIMHCKUX HAyK, aCCUCTEHT, Kadeapa MUKPOOHOJIOTHN U UMMYHOJIOTHH,
Poccutickuii yauBepcuteT ApyKObI HAPOIOB.

BBenenue

AHTHOMOTUKOPE3UCTEHTHOCTh SIBISIETCS OJHOM M3 CaMbIX AaKTyaJlbHBIX IpOOJeM
COBPEMEHHOM MEAUIMHBL. MUKpPOOPraHU3Mbl, YCTOMYMBBIE K TpaJULIMOHHBIM
aHTUOMOTHUKAM, IIPEJCTABIISIIOT Yrpo3y MJs 370POBbsSl M KU3HU IalIMEHTOB, BbHI3bIBAS
MH(pEKINH, KOTOpble TPYAHO JI€UYUTh CTAaHAAPTHBIMU MeTojaMu. B cBA3M C 3TuM,
pa3paboTKa HOBBIX MOAXO0/A0B K JICUYEHUIO TaKUX MH(PEKIHUNA CTAHOBUTCS IPUOPUTETOM
B 00J1acTH MH(EKIMOHHBIX 00JI€3HENW U MUKPOOHOJIOTUH.

IIpu4uHBI AHTHOMOTHKOPE3UCTEHTHOCTH
1. Myrauum u ecTeCTBEeHHbI 0TOOP

AHTHOMOTUKOPE3UCTEHTHOCTh BO3HUKAET B pe3yJibTaTe MyTallUd B TeHax
MHKPOOPraHU3MOB, KOTOPBIE MO3BOJSIIOT MM BBDKMBAaTh NPHU BO3JIECUCTBUN
AHTUOMOTUKOB. DT MyTallUd MOTYT OBITh €CTECTBEHHBIM IPOLIECCOM 3BOJIIOLUH,
HO YpEe3MEpPHOE HCMOJIb30BAHME AHTUOMOTUKOB B MEAMIIMHE U CEIHCKOM
XO034MCTBE YCKOPSET UX Pa3BUTHE.

2. Tlepenaya reHOB pe3UCTEHTHOCTH

Mukpoopranu3mMpl MOTYT OOMEHHMBAThCS TEHAMH PE3WCTCHTHOCTH dYepes
TOPU3OHTAJBLHYIO TMepeaadyy TEeHOB, 4YTO CIOCOOCTBYET pacHpOCTpaHEHUIO
YCTOMYMBOCTU JdaKe cpedau OakTepuii, KOTOphble paHee He oOJsagamu 3TOoU
CITOCOOHOCTHIO.

3. HenpaBomepHoe HCNOJIb30BaHNE AHTUOMOTHKOB

Yactoe u HE0OOCHOBaHHOE MPUMEHEHHWE AHTUOMOTHUKOB, B TOM YHCIE MJIs
JICYEHUS] BUPYCHBIX MH(EKINH, CTOCOOCTBYET PA3BUTHIO YCTOMYMBBIX IITAMMOB,
KOTOPBIE CTAHOBATCS TPYAHO MOIJAIOIIMMUCS JICYEHUIO.
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CoBpeMeHHBIE TOAXO0bI K JIEYEHHI0 AHTHOMOTUKOPE3UCTEHTHBIX MH(eKIuii

1. Pa3paGoTka HOBBIX AHTUOMOTHKOB

OnHuM U3 OCHOBHBIX HAaINpaBlieHUH B OOPHOE C aHTUOMOTUKOPE3UCTEHTHOCTHIO
SBJISIETCS] CO37]aHUE HOBBIX aHTUOMOTHKOB, KOTOPHIE MOTYT BO3J€HCTBOBATH HA
MUKPOOPTaHU3MbI, YCTOMYHBBIE K CYIIECTBYIOIIMM IpEnaparaMm. ITO BKIIOYAET
pa3pabOTKy MpenaparoB, HAICJICHHBIX HA YHUKAJIbHBIE MOJEKYJIbl WIH IYyTH

MeTabonu3Ma 6aKkTepui.

2. bakrepuogaru

Hcnonp3oBanue 6akreproaroB, BUPYCOB, KOTOPbIE aTaKylOT M YHHUTOXKAIOT
OaKTepuH, CTAaHOBHUTCS TIEPCHEKTHBHON aJbTEPHATUBOM aHTHOMOTHKAM.
baktepuoparu Moryr ObITb 3(G(EKTHUBHBIMH TpU JICUCHUU HHPEKIUH,

BbI3BAHHBIX YCTOfIqHBBIMH K aHTHOMOTHKAM 6aKTepH5{MI/I.

3. MeTtoabl reHHOH Tepanuu

['eHeTnyeckas HH)KEHEPHsI TAK)KE MPEJOCTABIISIET HOBBIE MTOIXO/IbI 1J11 OOPBHOBI €
aHTHOMOTHKOPE3UCTEHTHRIMU WHGpeKuusMu. Hampumep, ¢ MOMOIIBIO T€HHOU
TEpanud MOKHO MOIU(PUIIUPOBATh KIETKM TAallMeHTa IS YCHICHUS UX
CIIOCOOHOCTH OOPOTHCS ¢ MHPEKLMIMH, a TAKKE HAIPSIMYIO BO3/IEMCTBOBAaTh Ha

MHUKPOOPTaHHU3MbI, UBMCHAS UX I'CHBI IJII CHHKCHUS PC3UCTCHTHOCTH.

4., AHTHOMOTHKH HOBOI'O MOKOJIECHUSA

B nocinengHue rompl aKTHUBHO pa3pabaThbIBalOTCS AaHTHOMOTHUKA HOBOTO

IIOKOJICHHA, KOTOPLIC HancJICHBI Ha CHCHI/I(l)I/III€CKI/IC MOJICKYJIbI

OaKkTepUaNIbHBIX KJIETKAX, YTO MO3BOJISIET OOPOTHCS ¢ MH(MEKIUIAMU JaXe B TEX

CiTyJasix, Korja TpaJullMOHHbIe aHTUOMOTHKH YK€ HE ()D(PEKTUBHBI.

5. Ko-Tepanusi 1 KOMOMHMPOBAaHHOE JieYeHHE

OgHuM U3 BO3MOXKHBIX pEHIeHUH NpoOJieMbl aHTUOMOTUKOPE3UCTEHTHOCTU

SABJIACTCA HCIIOJIB30BAaHUC KOM6I/IHI/IpOBaHHBIX TCPAIICBTUYCCKUX

BKJIFOYAIOIIMX HECKOJIBKO IPENapaToB C Pa3IMYHbIMU MEXAaHU3MaMU JEHCTBUS.
Takol MoaXoA MO3BOJIAET CHU3UTH BEPOATHOCTH PA3BUTUSA YCTOWYHMBOCTH M

MOBBICUTH (PPEKTUBHOCTH JICUCHUSI.

IIpo6s1eMbI U BHIZOBBI

Hecmotpst Ha nocTukeHusi B pa3paOOTKE HOBBIX METOJOB JICUEHHUs, MPOOJIEMBI
AHTUOMOTUKOPE3UCTEHTHOCTU OCTAIOTCS KpalHE CIIOKHBIMH. [JIaBHBIMU BBI30BAMHU

OCTAar0TCA:
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o BBbICOKas CTOMMOCTh HOBBIX MPENApaTOB U TEXHOJIOTHH.

o DTHYECKME W DOKOJOTMYECKHE BOIPOCHI, CBS3aHHBIC C HCIIOJIH30BAHHEM
OakTeprodaroB v TeHHOU TEepaIuy.

o HeoOxomuMocTh BHEAPEHUS KOMILIEKCHOTO ITOIX0/1a, BKJIFOYas MPOQUIaKTHKY,
MOHHUTOPHHT M KOHTPOJIb HCITOJIb30BaHMUSI aHTHOUOTHUKOB.

3akJIr0YeHue

AHTHOMOTUKOPE3UCTEHTHOCTh MPEACTABIACT cO00M OJHY M3 HamboJee Cepbe3HbIX
yrpo3 B cdepe 3apaBooxpaneHusa. OgHaKo, pa3BUTHE HOBBIX MOJIXOJOB K JICUCHHUIO
TakuX WHQPEKIHA, BKIOYas CO3JaHWE AHTHOMOTUKOB HOBOTO  ITOKOJICHUS,
WCIIOJIb30BaHNEe OaKkTepro(aroB W reHETUIECKON Teparnuu, IPeIOCTaBIsET peaTbHbIC
BO3MOXKHOCTH i1 OOpbObI ¢ 3TOM mpoOiemoil. BakHo Takke MpoaOIIKATh
COBEPIIICHCTBOBAHNE METOJIOB MPOGUIAKTUKH W PAIMOHAIBHOTO WCIOJb30BaHUS
AHTUOMOTHKOB B MEIHIIMHE.
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@5 HAYUHDIN KYPHAI
HAYKA U MUPOBO33PEHUE

Le Y

\ o/

YIK-658

HEPEJOBBIE METO/Ibl OCBOEHUSI HEQ@TEI'A3OBbIX
MECTOPOKJIEHUU

Hypabiesa Caxparyib AJLIaHypPOBHA

[IpenogaBaTenb, MexayHapoIHOTO YHUBEpCUTETA HEDTH U ra3a UMEHH Srmisirenin
Kaxkaea
r. Amxabaa TypkMeHucTan

BBenenue

CoBpeMEHHBIE TEXHOJIOTHMH pPa3padOTKH HEPTIHBIX M Ta30BBIX MECTOPOKICHUI
MPEJCTABIAIOT COOOM CJIOKHBIM M MHOTOATAIHBINA MPOIECC, BKIIOYAIOIINI B ceOs
reoJoropa3BeouHbie  padoThl, OypeHHEe CKBaXKWH, M0ObIYYy U TPAHCIOPTHUPOBKY
YTIIEBOAOPOAOB. ITOT TPOIECC TPeOyeT 3HAYMTEIbHBIX WHBECTHIINN, TPUMEHEHUS
MEePEIOBbIX TEXHOJOTUM WU CTPOTOr0 COOIIOJICHHS SKOJOTHYECKHX CTaHIapToB. B
YCIOBUSAX POCTa MHPOBOTO CIIpOCa Ha JHEPropecypchl BaKHOCTh A PEKTHUBHOM
pa3pabOTKH MECTOPOXKIACHUN He(PTH U ra3a Bo3pacraeTt, YTO CTUMYJIUPYET BHEAPCHUE
WHHOBaIuii B oTpaciad. OIHOBPEMEHHO C JTUM YBEIWYHBAIOTCS TpeOOBaHUS K
AKOJIOTHYECKON OE€30MacHOCTH U PaIllMOHAJBLHOMY HCIIOJIb30BAHUIO TPHPOIHBIX
peCypcoB.

TpaguumonHoe
MecTopoMaeHue
NPUPOAHOrO rasa

lopHan
nopoaa

la3 8 cnanuesbix
nopogaax

Chanuesbii
necyYyaHuK

NonyrHbii

HePTAHOM ras

Hedrb
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1. DTanbl pa3padboTKH MeCTOPOKIEHU

Pa3paboTka MecTOpoXKIeHUI HAUWHAETCS C TEOJIOTHUECKON Pa3BEAKH, 1IeJIbI0 KOTOPOH
ABIIIETCS OIpPENEICHUE MEPCIEKTUBHBIX YYacTKOB C 3alacamM yrieBOIOPOAOB.
['eopusnueckue  ucciaenoBaHuss U celicMOpa3BedKa  IO3BOJISIIOT — BBISIBUTH
HNOTEHIMAIbHbIE HEPTSIHBIE U Ta30BblE€ CTPYKTYPbl. DT METOABI CHIXKAIOT PUCKU U
3aTpaThl Ha MOCJIENYIOIINX CTaIUsAX pa3pabOTKH.

o T'eosioropaszBenounbie padoTbl — OCYIIECTBIIIOTCS JUISI OLIEHKM 3allacoB H
COCTABJICHHSI MOJEIH MecTOpoxkaeHHs. COBpPEMEHHBIE METOIbl BKIKOYAIOT
UcInoap30BaHue 3D celCMUKA U MAaTHUTOMETPHH.

o bypenne pa3sBegOYHBIX CKBa)XXMH — T[O3BOJBSIET MOATBEPAUTh HAJINYUE
YIJIEBOAOPOAOB M OLICHHTh HMX KOJMYECTBO. BaKHBIM 3Tanom sBIseTcs
MIPUMEHEHNE NHHOBAIIMOHHBIX OYPOBBIX YCTAaHOBOK, KOTOPBIE MTO3BOJIIOT OYpUTH
CKBa)XMHBI C MUHUMAJIbHBIM BO3JCHCTBUEM Ha OKPYKAIOILYIO CPENLY.

o IlpoexTHMpoBaHMe M IUIaHMpOBaHHWe — pa3palaThiBacTCid IUIAaH J0OBIYH,
KOTOPBIA YYWUTHIBAET OCOOEHHOCTH MECTOPOXKAECHUS U TEXHOJOTHYECKHE
BO3MOXKHOCTH. B mIpoekTupoBaHMM HCHOJB3YIOTCS LU(PPOBBIE MOJEIH,
NO3BOJISIIOIME CMOJEIUPOBATh IMOBEJICHUE IUIACTA IIPU PA3JIMYHBIX PEKAMAX
IOOBIYH.

o IlpombinuieHHOe OypeHHme — OYpsATCA OSKCIUTyaTallMOHHBIE CKBAXXUHBI IS
U3BJICUCHHS YTJIEBOJAOPOJOB. TEXHOJOTMH MHOTOCTBOJIBHOIO OypeHus u
VOPABJIECHUS TMOTOKOM  MO3BOJIAIOT  YBEJIMYUTh M3BICYEHUE  IOJIE3HBIX
HCKOIIa€MBbIX.

o JloObiMa W TpaHCHOPTHMPOBKA — HE(PTb W Tra3 TPAHCIOPTHPYIOTCA Ha
nepepalaThIBAlOIIME 3aBOJAbI W pacIpeleNuTeNbHble  y3ibl. Pa3Butue
TPyOONPOBOAHON HHPPACTPYKTYPHI U IPUMEHEHHUE MTOABOIHBIX TPYOOIIPOBOIOB
NO3BOJIAIOT  3(PQPEKTUBHO  TPAHCIOPTUPOBATH  YIJIEBOAOPOIBl  JaXe U3
TPYJAHOAOCTYIHBIX PAOHOB.

2. CoBpeMeHHbIE TEXHOJIOTHH B pa3padoTKe MeCTOPOKICHU I

CoBpeMEHHbBIE METOJbI Pa3pabO0TKH BKJIIOYAIOT HMCIOJb30BaHUE TOPU30HTAIHLHOTO
OypeHwusi, TUIPaBINYECKOTO pa3pbiBa Tutacta ((GPEKUHT) W MOABOJHON JOOBIYU. DTH
TEXHOJIOTHH TO3BOJISIOT 3HAYUTEIHHO MOBBICUTH KOA(DPUITMEHT u3BIeUeHUss HepTH U
ra3a u3 TPyJAHOU3BIIEKaEMbIX 3aMacoB.

o T'opu3oHTa/IbHOE OypeHHMe — TMO3BOJISIET YBEJIUYUTH IUIOMIAAb KOHTAKTA
CKB&XHHBl C HE(TEHOCHBIM IUIACTOM. OJTO OCOOEHHO aKTyaJdbHO JUJIst
MECTOPOKICHUN C HU3KOM IMMPOHUIIAEMOCTBIO.

o I'mapaBiauyeckmii  pa3ppiB  mjiacrta —  00ECIEUMBAET  PACKPBITHE
JOTIOJTHUTENbHBIX MYTEeH IJIs ABUKEHUS YIiIeBOAOPOIOB. JlaHHAs TEXHOJIOTHS
OpUMEHSIETCS B CIaHUEBOM J00bIYe, YTO TMO3BOJISIET OCBAaWBaTh paHeEe
HEJOCTYITHBIE PECYPCHI.
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o ABTOMaTH3auMs M HMPPOBU3ALUS — UCIIOIB30BAHUE LU(POBBIX TEXHOJIOTHM
MO3BOJIAET KOHTPOJIMPOBATH MPOIECCHl JOOBIYM B pPEATbHOM BpEMEHH U
ONTUMHU3UPOBATh HUX. BHEIpPEHHE CHUCTEM HMCKYCCTBEHHOIO MHTEIUIEKTA U
MAaIIMHHOTO O0Y4YeHHsI CIIOCOOCTBYET MOBBIMICHUIO 3()(PEKTUBHOCTH TOOBIUU U
CHIDKEHMIO PUCKOB aBapUUHBIX CUTyaLUH.

o TexHosorun OypeHuss Ha riiy0OKOBOAbE — Pa3BUTUE TEXHOJOTHM IO3BOJISIET
pa3zpabaThIBaTh MECTOPOXKJICHHUS, PACIIOI0KEHHBIE HA 3HAYNTEIBHOU IITyOUHE.

o CeiicMu4eckoe MOJEJIMPOBAHME — KOMIIBIOTEPHOE MOJIEIUPOBAHUE TTO3BOISET
IPOTHO3UPOBATh PACIOJIOKEHNE HE(PTEHOCHBIX IJIACTOB C BBICOKOM TOYHOCTHIO,
CHIKast HEOOXOIUMOCTD JOTMOJHUTEIBHBIX OypeHHil.

3. DKOJI0THYECKHE ACTIEKThI Pa3padoTKN MeCTOPOKICHU I

Dkojoruueckass 0€30MacHOCTh — OJMH U3 KIIOYEBBIX (DaKTOpPOB TpU pa3paboTKe
HE(TAHBIX M Ta30BBIX MECTOpPOXKIECHUN. [IpUMEHSAIOTCS TEXHOJOTUM MHUHHUMH3AIUU
HETAaTUBHOTO BO3JICUCTBUS HAa OKPY>KAIOIIYIO CPENy, TAKUE KaK YTUIN3ALMS TTOMYTHOTO
raza v peKyJbTUBAIUS 3€MEJIb.

o CHuKeHHMe BHIOPOCOB — YCTAHOBKA CHCTEM YIIABIMBAHUS U MEepepabOTKHU rasa.
Hcnonp30BaHne TEXHOJIOTMH 3aKayKW YIVIEKHCIOrO ra3a B IIIACT I103BOJISET
COKpATUTh YIJIEPOJIHBIN CIEN.

o 3ammTa BOIHBIX pecypcoB — IPEIOTBPAILICHUE 3arpsI3HEHHSI TOA3EMHBIX BOJI 32
CYET KOHTPOJIS 32 FTEPMETUYHOCTBIO CKBaXUH. Pa3paboTka cucteM LUPKYISAIUN
OypoBOro pacTBOpa CHIXXAeT PHUCK I[OMaJaHusl BpPEIHBIX BELIECTB B
OKPY>KAIOIIYIO CPELy.

o PexyabTHMBanmusi 3eMeJb — BOCCTAHOBJIICHHME 3€MEJb IIOCIE 3aBEPILICHMS
pa3paboTku MectopoxaeHus. [IpumeHeHue TexHoJIOTUN OuopeMeaualuu |
03€JICHEHUS TIO3BOJISIET BEPHYTh YYaCTKH B UICXOJJHOE COCTOSIHUE.

o JKO-MOHHUTOPHHI — HENPEPBIBHBIA KOHTPOJIb 3a COCTOSIHHEM OKpPYKAIOLIEH
Cpelbpl Ha BCEX dTanax pa3padOTKHU.

3akiIoueHue

Pa3paboTka HETIHBIX M Ta30BBIX MECTOPOKISHUM OCTASTCS BAXKHEHIIIMM dJIEMEHTOM
MUPOBOM  HHEpreTuku. VHHOBalMM W  TEXHOJIOTMM TO3BOJSIOT  TOBBIIIATH
3¢ ()EeKTUBHOCTh JTOOBIUM, CHIKATh W3ACPKKA U MUHUMHU3UPOBATH BO3JEHCTBHUE HA
OKPYXKAIOIIyI0 cpeny. B ycloBUSIX MUHAMHYHOTO Pa3BUTHS DHEPTETHYCCKOTO PBHIHKA
BHEJIPEHUE HOBBIX METOJIOB JOOBIYM W TEPEpabOTKU YTIAEBOAOPOIOB CTAHOBUTCS
3aJI0TOM YCTOWYHBOTO POCTa OTPACIH.

B Oyaymem oxumaercs WHTErpanysi TEXHOJOTHH BO300OHOBIISIEMBIX HCTOYHUKOB
SHEPTUU B MPOIIECCHI Pa3pabOTKU U IKCILTyaTaIlluu MecTopokaeHuit. Hecmotpst Ha poct
MOMYJIIPHOCTH alTbTEPHATUBHOM YHEPTETUKU, HE(DTh U Ta3 COXPAHSAT KIFOUYEBYIO POJIb B
MUPOBOM SKOHOMHKE, 00eCTIednBasi CTAOMILHOCTh U SHEPTETUYECKYIO0 0€30TacCHOCTb.
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BAXKHOCTb AHI'JIMMCKOT O SI3bIKA B U3YUEHUU UCKYCCTBA

AtnaeBa Ap3bIryJib ATA1KAHOBHA
npernojaBaresb, ['ocyaapcTBeHHAs akaJeMusl Xy10KeCTB TypKMeHHUCTaHa
r. Amxaban TypkMeHucCTaH

laiibinOepaunen I'aiibinOepau I'ypOoanrenaneBu4
CTyZIEeHT, ['ocynapcTBeHHas aKkageMus XyJ0KecTB TypKMEeHUCTaHa
r. Amxaban TypkmeHucTan

:xxomanoB Makcar PexxenoBuy
CTyAeHT, ['ocynapcTBeHHas akaJeMusl Xy10KeCTB TypKMEHHCTaHa
r. Amxaban TypkMeHucCTaH

Aszreaaues Lloxpar A3reagueBuy
cTyAeHT, ['ocyaapcTBeHHas akaeMusl XyJJ0KeCTB TypKMEHHUCTaHa
r. Amrxaban TypkmeHucTaH

BBenenue

AHTTIMACKUN SI3bIK CTAJl HEOTHEMJIEMOM YacThl0 COBPEMEHHOTO TJI00aTU3UPOBAHHOTO
MHpa, OXBaThIBasi BCE 00JACTH YEIOBEUECKOU JACATEIBHOCTH, OT HAYKH U TEXHOJOTUMN
70 KyJbTypbl W HUCKycCTBa. B ycnoBusix rimobanuzaiuu, Korja Oapbepbl MEXIy
CTpaHAMU U KYyJbTypaMH CTaHOBSITCSI BCE MEHEE 3HAYMMBIMU, AHTJIMMCKUN SI3bIK
BBICTYMAET KaK yYHUBEPCAIbHBIA WHCTPYMEHT JUIsl OOIICHHS M B3auMOACHCTBUs. B
chepe UCKYyCCTBa €ro pojib CTAHOBUTCS OCOOCHHO BaKHOM, TaK KaK HCKYCCTBO B
COBPEMEHHOM MHUPE CTPEMUTEIIBHO CTAHOBUTCA MEXIYHAPOIAHBIM, U I YCHEUIHOU
podeCCUOHAIBHOM Kapbephbl B ATOM 00JIaCTH 3HAHUE aHTJUHUCKOTO SI3bIKa CTAHOBUTCS
HEOOXOAUMBIM.

HckyccTBO, Kak M HayKa, aKTUBHO MCIIOJIb3YET AHTJIMUCKUN SI3BIK JUIA CO3JaHUs U
pacCIpOCTPAHEHUSI CBOMX MAEH, YTO OTKPHIBAET HOBBIC TOPU3OHTHI IS TBOPUYECKUX
oM, Xy10’)KHUKOB, UICKYCCTBOBEIOB U MCCIIeloBaTeNIeld. 3HAHUE aHTJIMHCKOTO SI3bIKa
HE TOJILKO IIOMOTAET IMIOHSATh COBPEMEHHBIC TEHJICHIMU B HCKYCCTBE, HO U
MIPEOCTABIISICT BO3MOKHOCTD CTAaTh YaCThIO INI00AIbHON KYJBTYPHOM CETH, T/I¢ HOBBIC
e W KOHIEMIIMA aKTHBHO OOMEHHBAIOTCS MEXAY pa3IuYHbIMA CTpaHAMU U
KyJIbTypaMu. B coBpeMEeHHOM MUpPE UCKYCCTBOBE M XyIOKHUK HE MOKET 00XOUTHCS
0e3 PTOro HaBbIKA, €CJIM XOUYET YCHEIIHO MPOJIBUTaTh CBOU paOOThl U y4acCTBOBATh B
MEXYHAPOIHBIX KYJIBTYPHBIX U 00pa30BaTEIbHBIX MTPOCKTAX.
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AHIJIMHCKHH S3BIK KaK KJIIY K HAYYHBIM HCCJICA0BAHUAM U UCTOYHUKAM

CoBpeMeHHbIE HCCIEOBAaHUSI B 00JIACTH UCKYCCTBA, KaK IMPaBUJIO, MyOJUKYIOTCS Ha
AHTJIMKACKOM SI3bIKE. DTO KacaeTcsl HE TOJIbKO HAYYHBIX CTATEH U KHHI, HO U KaTaJoroB
BBICTABOK, 0030pHBIX MaT€pUAJIOB, MHTEPBBIO C XyAOKHUKAMU U KypaTtopamHu. i Toro
9TO0BI OBITh B KypC€ HOBEWINIMX TEHACHIMA W aKTyaJdbHBIX WCCIICIOBAHUMA,
HCKYCCTBOBE/IaM HEOOXOJAMMO HWMETh JOCTYH K AaHTJIOSA3BIYHBIM MaTepHalaM.
Hanpumep, u3BecTHble KynpTypHbIe miuaTdopmbl, Takue kak Artforum, The Art
Newspaper 1 Modern Art, myOnIMKyIOTCS Ha aHIJIMMCKOM S3bIKE M TpEJararoTr
YHUKaJbHbIE CTaTbU M 0030pbl, KOTOPHIE HE BCEr/ia JOCTYIHBI Ha APYrUX si3blkax. bes
3HaHUS AaHMJIMIICKOrO0, BO3MOXHOCTH [UIsl PACIIUPEHUS] KPyro3opa CyLIECTBEHHO
OTPaHUYMBAIOTCS, U BO3MOXKHOCTh YYacCTBOBaTh B TJIOOAJIbHOM HAyYHOM JUajore
TepsAETCS.

Kpome Toro, aHrmuickuil sI3bIK OTKPBIBAET AOCTYI K IEPBOMCTOYHHKAM B 00JIacTU
UCKYCCTBa, HAlpUMEp, K KHUTaM M MoOHOrpausM, KOTOpPbIE YacTO H3HAIOTCA
UCKIIIOUATEIILHO Ha HTOM sA3bIKe. [lepeBogHbBIE BepcUM HE BCEraa NEpEeNaroT IOIHOE
3HAQYCHUE OPUTHMHAJIBHOIO TEKCTAa, U HEPEAKO YTPAauMBAIOTCS BaXXHBIEC KYJIBTYPHBIC U
¢unocodckue HIOAHCHl. 3HAaHUE aHTJIMICKOTO SI3bIKA MO3BOJIAET YUTATh POU3BEIACHMUS
B OpUTMHAJE, YTO JaeT 6oJiee riy0oKoe MOHUMAHNUE aBTOPCKUX MJIeH U KOHLIETIUH. DTO
OCOOEHHO Ba)KHO ISl U3YUYEHMSI TEOPETUUECKUX M (PUI0cO(CKUX TPYIIOB, A€ KaxKaas
JI€TaJIb UMEET 3HAYCHHUE.

be3 3HaHUS aHTIMIICKOrO S3bIKAa CIEHHAIMCTBI TEPSIOT BO3MOKHOCTH OIEPUPOBATH
caMoi COBpeMEeHHOH HMH(popMaIuend 1 pe3yibTaTaMU UCCIEAOBaHUN, KOTOPhIE MOTYT
HEIMOCPEICTBEHHO MOBJIHMATH HA X COOCTBEHHYIO MPAKTUKY ¥ TBOPUYECTBO.

MexayHapoaHbie BBICTABKH M KYJIbTYPHbIH 00MEH

VYyacTtre B KpyIHBIX MEKTYHAPOIHBIX BBICTABKAX U apT-COOBITUAX HEM30EKHO CBI3aHO
C UCIIOJIb30BAaHUEM AHTJIMICKOTO sS3bIKa. MUPOBBIE KYJIbTYpHBIE COOBITHS, TAKHE KaK
Benenmanckas 6uennane, Art Basel u Documenta, urpaiot KIto4eByIO pojib B JKU3HU
XYJIO)KHUKOB M MCKYCCTBOBEIOB. JTH MEPONPUSATHS COMPOBOKIAIOTCS JICKLIUSIMHU,
AHHOTAIIMSIMU, TTAHEJILHBIMH JUCKYCCUSIMU U MPECC-KOHPEPEHIIMSIMHU, T/I€ aHTITUHCKUN
S3BIK SIBJIIETCS OCHOBHBIM SI3BIKOM O0OIIeHus. [[is XyJO’KHHUKOB y4acTHE B TaKHX
BBICTABKaX OTKPBIBAET OIPOMHBIE BO3ZMOKHOCTH: 3TO IIAHC MPEJACTAaBUTh CBOU PabOThHI
Ha MEXIyHAapOJHOW apeHe, 3aBECTH HOBbIE MNPO(ECCHOHATBHBIE CBS3U M, YTO
HEMaJIOBO)XXHO, HAJIAJIUTh KOHTAKT C MOTEHIIUAJbHBIMU MHBECTOPAMHU, TrajepUCTaMU U
KPUTUKAMHU.

3HaHWE AaHTJUHCKOTO s3bIKa IMO3BOJSICT HE TOJBKO JIy4llle BOCHPHHHUMATH
WH(POPMAIIMIO, HO M aKTUBHO YYacTBOBAaTh B OOCYXJICHHSX W IPE3CHTAIMAX, YTO
CIIOCOOCTBYET 0oJiee TIIyOOKOMY TTOTPY>KEHUIO B KYJIbTYPHBI KOHTEKCT TPOU3BEICHU I
HCKYCCTBA.
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XyI0KHUKH, TOBOPSIIME HA aHIIMMCKOM, UMEIOT SIBHOE PEUMYILIECTBO B TAKOM Cpele,
TaK KaKk MOTYT HampsMyl0 OOIIaThCi C APYTMMH YYaCTHUKAMH, HaXOJUTh MapTHEPOB
JUI. COBMECTHBIX ITPOEKTOB U MPECTABIATH CBOU UJEU B 00Jiee BHITOJHOM CBETE. DTO
KPUTUYECKA BAXXHO B YCIOBHUAX MEXIYHAPOIHONM KOHKYPEHLMH, TIA€ KaXIbli
XYJIOKHUK CTPEMUTCSA IMOJYYUTh IPU3HAHUE HA MUPOBOM apeHe.

B paMkax KpymHBIX BBICTABOK TaKX€ MPOBOJUTCS MHOXKECTBO O0pa30BaTEIbHBIX U
OOMEHHBIX TIPOTPaMM, y4acTHE€ B KOTOPBIX OTKPHIBACT HOBBIC TOPH3OHTHI IS
nmpodecCHOHAIOB B HUCKyccTBe. [IporpaMmpl, Kak HampuMep pE3UACHIMH IS
XYJI0)KHUKOB, CTy/ICHYECKHE OOMEHBI M MCCIIEI0BATEILCKUE TPAHTHI, MPEIOCTABIISIIOT
YYaCTHHKAM YHUKATHHYIO BO3MOYKHOCTh MO3HAKOMHUTHLCS C 3apyOCKHBIMU KOJIIETaMH,
OOMEHSITHCSI ONIBITOM WM TIEPEHSITh HOBBIE TEXHUKHU M TOAXOJBI, YTO HEBO3MOXHO 0€3
3HAHUS aHTJIUHMCKOTO S3bIKA.

AHIJIMHACKHUN A3BIK B KHHO, My3bIKe U TeaTpe

Cdepa kiHO, MY3bIKH U T€aTpa TAKKE SBJISCTCS BAXKHON YaCThIO KyJIbTYPHOTO OOMEHA,
/i€ 3HaHWE aHTJIMHUCKOro SI3bIKa UTPAET KIIOYEBYIO poJib. B MupoBoM kuHemaTorpade
AHTJIMACKUAM SI3BIK CTAJl MEXKAYHAPOIHBIM CTaHIAPTOM.

-74 -



Kunounnyctpusi, rne ¢GuibMbl 4acTO CHUMAIOTCS € YYETOM MEXKIyHapOIHOU
ayJTUTOpUH, TpeOyeT, YTOObI CIEHAPUCTHI, PEXKHUCCEPHl U AKTEPhl MOTJIM paboTaTh Ha
aHTJIMHACKOM, 4TOOBI JIOHECTH CBOW HWJEH N0 3pUTeleil mo Bcemy mupy. Hampumep,
MHOTHE MEXTyHapoHble KuHO(decTnBanm, Takue kak Kanuckuit ¢pectusans, Sundance
u TOpOHTO, MPOBOAST HMHTEPBBIO, MPECC-KOH(EPEHUMU U JEKIMH HAa AHTIUHCKOM
A3BIKE, a TAKXKE BBITYCKAIOT OPUIIMATBHBIC KATAJIOTH HAa 3TOM SI3bIKE.

3HaHHWE AHIJIMMCKOIO S3bIKa TaKXXE IIOMOraecT pa3BUBaTh KPUTHYCCKOC MBIIJICHUC,
HOSBOHHH6OH€€FHY6OKOaHaHHBHpOBaTLHpOHBBCHCHHHHCKYCCTB&BID(HepBOSHaHHOM
BHUIC. DT0 0COOEHHO BAXKHO JJIA CIICIHUAJIMCTOB, pa60TaI-0HlI/IX B TCATPC, MY3bIKC U KMHO,
rac TCKCThl U COCHAPHUH YaCTO COACPIKAT CIOKHBIC KYJIBTYPHBIC OTCBIJIKH. JInme Ha
SI3BIKC OpUTHHAJId MOKHO ITOHATH BCC HIOAHCHI, 3aJIOKCHHBIC B ITIPOU3BCACHHHU, 4 TAKIKC
BOCIIPUHATD XYAO0KCCTBCHHYIO ICHHOCTDb TCKCTA.

JUis My3BIKQHTOB M KOMIIO3UTOPOB 3HAHHUE AHIJIMICKOTO SI3bIKa TAaKXKE OTKPHIBAET
JOCTYNl K MEXIYHAPOJHBIM MY3bIKAJIbHBIM IPOEKTaM M (ECTUBAISAM, TIJI€ YacTo
VICITOJIB3YIOTCSl aHTJIOSI3BIYHBIE TEKCTHI, a TAKKE BO3MOXKHOCTHU JUJISI COTPYAHUYECTBA C
KOJUIeraMu u3 Apyrux ctpa. K ToMy ke aHITIMHCKUNA SI3bIK MIOMOTaeT MYy3bIKaHTaM
aJanTHUPOBATh CBOIO PadOTy MO MEXAYHAPOIHBIN PHIHOK.

AHIJIMACKUH A3BIK U PO ecCHOHAIbHAA Kapbepa B HCKYCCTBE

JUIsT  Xy[AOKHUKOB, MCKYCCTBOBEIOB M KypaTOpOB 3HAHHME AHIJMHCKOIO sI3bIKa
CTAHOBUTCS BaXXHBIM (PAKTOPOM B KapbepHOM pocTe. OHO OTKpBIBAE€T HOBBIE
BO3MOYKHOCTH JIJISl YHACTHUsI B MEXAYHAPOIHBIX CTAXKUPOBKAX, 0OMEHHBIX IPOrpaMmax,
KOH(EepeHIUIX U MacTep-Kiaccax.

[Iporpammer kak Fulbright, DAAD, Erasmus u apyrue mpenocTaBisitoT YHUKAIbHBIC
BO3MOKHOCTH JjIsl pabOThl U y4eObl B aHTJIOSI3BIYHBIX CTpaHAX, 4YTO CIIOCOOCTBYET
pacmMpeHnIo MpodheCCHOHATBHBIX TOPU30HTOB M OOOTAIIEHUIO 3HAHUI M HABBIKOB.

MHorue MexayHapoJHbIE aKaJeMHH W KYyJbTYpHbIE LIEHTPbI MPOBOJAT JIEKIUU W
MacTep-KJIacchl Ha aHTJIMACKOM SI3bIKE, YTO OTKPBIBAET JOCTYIl K HOBBIM MOJX0JIaM B
o0pa3oBaHUU U NMPO(HECCHOHATHFHOM Pa3BUTHU. 3HAHUE AHTJIMICKOTO SI3bIKA SIBIISETCS
HEOOXOJAMMBIM HMHCTPYMEHTOM Ui YCIEIIHOTO Yy4YacThs B JTUX Hporpammax.
Hanpumep, 3HaMeHUTBIE apT-LIEHTPbI 1 YHUBEPCUTETHI, TaKUe Kak JIOHAOHCKas IIKOIa
HCKYCCTB, HL}O-ﬁOpKCKHﬁ YHUBEPCUTET U bepnuHckas XyI0KEeCTBEHHas aKaJeMus,
TpeOYIOT 3HaHUs aHTJIMMCKOrO OT CBOMX CTYAEHTOB U MPENoAaBaTeNIeH.

Taxoke 11 ycnelHon Kapbepbl B UCKYCCTBOBEIEHUN U HCKYCCTBO3HAHUU HEOOXOIUMO
aKTUBHO MyOJMKOBaTh HayudHble pPaOOThl B MEXAYHAPOJHBIX JKypHaJIaX, 4YTO
HEBO3MOKHO 0€3 3HAHMS aHTJIUHCKOIO SI3bIKa. YYacTHE B MEXKIYHAPOJHBIX HAyYHBIX
MPOEKTaX M IUCKYCCUSIX, & TAKXKE MyOIMKAIMK Ha aHTJIMICKOM SI3bIKE JIENIal0T YYEHBIX
Y MPAKTUKOB BUJAUMBIMUA Ha MUPOBOU apeHe, paciupsisi UX NpoecCHOHANIbHBIE CBSI3U
Y aBTOPUTET.
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3akioueHue

B 3aknrodeHue, MOXHO YBEPEHHO CKas3aTb, 4YTO QHIVIMMCKUN S3BIK SIBISETCA
HEOTHEMJIEMBIM HWHCTPYMEHTOM JUISI YCHEIIHOW MPO(PECCHOHAIIBHOM Kapbepbl B
uckycctBe. OH OTKpBIBAET TOCTYII K MUPOBBIM KYJIBTYPHBIM U HAYYHBIM JOCTHKEHUSAM,
IIOMOTaeT CTPOUTHh MEXIYHAPOIHBIE CBSI3U U COTPYAHUYECTBO, a TAKKE CIIOCOOCTBYET
JUYHOMY M TpodeccuoHaNbHOMY pa3BUTHIO. B ycrnoBusix riobanmu3anuu, Korjaa
MCKYCCTBO CTaHOBUTCS BCE 00JI€€ MHTEPHAILIMOHAIBHBIM, 3HAHUE AHTJUHCKOIO SI3bIKa
CTaHOBUTCSI HEOOXOAUMOCTBIO JIIs YCIEIIHOM Kapbhephl B 3TOM chepe. B Oyayiiem poib
aHTJIMIICKOTO 53bIKAa B UCKYCCTBE OYJET TOJBKO BO3pAcTaTh, YTO JIENAET €r0 U3yuYeHUe
OPUOPUTETHOM  3amaded i BCEX, KIO  CTPEMHTCS K  YCHEHIHOW |
KOHKYPEHTOCTIOCOOHOI Kapbepe B MUPOBOM KYJIBTYPHOM MPOCTPAHCTBE.

JlaHHOE paciMpeHue B 1Ba pa3a BKIIOYAET B c€0st 00JIbIlIe MPUMEPOB, JOMOTHUTEIBHBIX
JeTane W pa3MBILUICHUI, YTO JeNlaeT CTaTblo Oojee OObEMHOW M HACBHIICHHOU
uHpopmaIuei.
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YJK-616.8

BJIUSIHUE MUKPOBUOMA KUIIEYHUKA HA PASBUTHE
HEUPOIEI'EHEPATUBHBIX 3ABOJIEBAHUHN

HNBanoBa Tarbsina BukropoBHa
JOKTOP MEIULUHCKUX HayK, Ipodeccop, kKapeapa HEBPOIOTUH U ICUXUATPUH,
MOCKOBCKHI rOCyAapCTBEHHBI MEIUIIMHCKUN YHUBEPCUTET;

CvupHnoB Uibs AHaTOILEBUY
KaHIUAAT MEIUIIMHCKUX HAYK, aCCUCTEHT, Kadepa HEBPOJIOTHU U TICUXUATPUH,
MOCKOBCKHM TOCYAapPCTBEHHBIA MEIUIIMHCKUN YHUBEPCUTET.

BBenenue

B nocnennue roasl BCE OoJibllle HCCIEAOBAHUM YKa3bIBAET HA BAXKHYIO POJIb
MUKpOOHMOMA KUIIIEYHUKA B MOJJAEPKaHUU 3/I0POBbs OpraHU3Ma U €ro B3aMMOCBS3H C
paznuYHbIMU 3a0051eBaHUSIMU. OCOOEHHO MHTEPECHBIM SIBIISICTCS BIMSHUE MUKPOOHOMa
Ha pa3BUTHE HEHPOJETeHEpATUBHBIX 3a00JI€BaHUM, TAaKUX KakK 00Je3Hb AJbIreimepa,
[lapkuHCOHA U JIpyrHe pacCTpPOMCTBa IEHTPAILHON HEPBHOM cucTeMbl. MukpoOuoTa
KUIICYHHUKA, COCTOAIIAs M3 MUJUIMApJOB MHUKPOOPraHW3MOB, BIIMSET Ha MHOTUE
acneKkThl (PU3MOJIOTUU OpraHU3Ma, BKIIIOYAash UMMYHHBIA OTBET, METa0OJIM3M M JIaxe
(YHKLIIMOHUPOBAHUE MO3ra.

Muxkpo01om U ero BJMsiHME HA MO3T
1. Mukpo0uom Kak MCTOYHUK MeTa00JIMTOB

Mukpoopranu3Mbl B KHUILIEYHUKE MPOU3BOJAT PA3NIHUHBIE METAOOIUTHI, TaKue
KAaK JKUPHBbIE KHUCIIOTBI C KOPOTKOH LIETbIO, HEUPOTPAHCMUTTEPHI (HAIpUMeEp,
CEPOTOHUH) U JIPYyTrUe€ MOJIEKYJIbl, KOTOPbIE MOTYT BO3/I€IICTBOBAaTh HA HEPBHYIO
cucteMy. M3mMeHeHus1 B cocTaBe MUKPOOMOTBI MOTYT MPUBOAUTH K HAPYIICHHUIO
MPOJYKUHUHU STUX BEIIECTB, YTO, B CBOK OYEpEAb, MOXET CIHOCOOCTBOBATH
Pa3BUTHIO HEHPOJIET€HEPATUBHBIX 3a00JI€BaHUM.

2. BausiHMe HA HMMMYHHYIO CHCTEMY

MukpoOHOM KHILIEYHUMKAa TECHO B3aUMOJEHCTBYET C HMMMYHHOW CHCTEMOM,
perynupys e€ akTuBHOCTh. Hapyiienue 6aianca MUKpOOHOTHI MOYKET MPUBECTU
K XPOHUYECKOMY BOCTIQJICHUIO, YTO SIBJISIETCS] BAXKHBIM (DAKTOPOM B MATOTEHE3E
HEWPOJIETEHEPATUBHBIX 3a00JieBaHUd. AKTUBHUPOBAHHBIH HWMMYHUTET MOXKET
MIPUBECTHU K MTOBPEKICHUIO HEUPOHOB U UX JIETCHEPALIUH.
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3. Kuureunpli Mo3r

Kunreunuk u MO3T CBSI3aHBI 4epe3 0Ch ""KUMEIYHUK-MO3T", B KOTOPO MUKPOOHOM
UIPAET KIIOYEBYIO POJb. OTO B3aMMOJEHCTBHE OCYLIECTBISIETCS 4epes
HEHUPOIHJOKPUHHBIE U UMMYHHBIE ITYTH, YTO MOJYEPKUBAET BAXKHOCTH COCTOSIHUS
MUKpPOOHOTHI ISl HOpMaJIbHOM paboThl Mo3ra. HapymieHust B 3Toil ocu MOTyT
ObITb CBSI3aHBl C  PA3IMYHBIMU  KOTHUTUBHBIMHU  pAcCTpPOMCTBAaMU U
HeWpoJereHepaTUBHBIMU 3a00JICBAaHUSMM.

Biansinne MUKpoOHOMAa HA HelipoJdereHepaTUBHbBIE 32001€eBaHMS
1. Boae3nb Anbureiimepa

Ognum w3 HauOosiee wuccieAyeMbIX 3a0ojieBaHUM  sIBisieTCs  OO0JIE3Hb
AnbplureiiMepa, Opv KOTOpOW HAOJIOAAETCA MPOrPECCUPYIONIEE YXYIUICHUE
KOTHUTUBHBIX (DyHKIMH. MI3MeHeHHs B cOCTaBE MUKPOOMOTHI MOTYT OKa3bIBaTh
BJIMSIHUE HA BOCHAJUTEIbHBIC MPOIIECChI, CBSI3AHHBIE C Pa3BUTHUEM OOJIE3HH, a
TaKk)k€ Ha HakoIuieHHWe OeTa-aMuiIouaa, OJHOTO M3 KIIOUEBBIX (HaKTOPOB
[IaTOreHe3a.

2. boae3nb [lapkuHcoHa

[Ipu Oone3nu IlapkuHcoHa HaOmomaercss mnoTeps I0(aMHUHEPTHYECKUX
HEWPOHOB B MO3r€, YTO BEAET K JBUTATENbHBIM paccTporcTsam. MccnenoBanus
MOKa3bIBAlOT, YTO MHUKPOOMOM KHUIIEYHHKA MOXET WUrpaTh BaXKHYIO pOJIb B
BOCIIAJIEHUH, KOTOPOE BIIMAET HA LEHTPAIBbHYIO HEPBHYIO CUCTEMY, a TAK)KE Ha
pPa3BUTHE MOTOPHBIX CUMIITOMOB 3a00JIEBAHHUS.

3. Jlerenepaumsi ABUTATEJbHbIX HelHPOHOB (00J1e3Hb IIlapko)

BrnugHue MUKpOOMOTBI Ha MOTOpPHBIE (YHKIMHU, a Takke €€ CBs3b C
HEWpoJIereHEPaTUBHBIMU  3a00JIeBaHUsIMU, TakuMHu Kak Oone3Hb Illapko
(amuoTpoduyeckuidl naTepangbHbIil CKIEpPO3), SIBIASETCS MPEIMETOM MHOXKECTBA
uccienoBannii. Hekoropsle naHHbIE YKa3bIBAIOT HA TO, YTO ONPEIEIECHHBIE BUIbI
MUKpPOOHMOTHI MOTYT BIIMATH HA pa3BUTHE 3a00JIEBaHMS U €r0 IPOrPECCUPOBAHUE.

IMoTeHuuaJbHbIE TEpPaNieBTUYECKUE MOAXO0bI
1. MpeOUOTHKH U POOHOTUKHU

Hcnonp3oBanre npeOuOTHKOB (MTUIIEBBIX BOJIOKOH, KOTOPHIE CTUMYJIUPYIOT POCT
MOJIC3HBIX OaKkTepuii) M MPOOUOTHUKOB (KMBBIX MHKPOOPTAHU3MOB, KOTOPBIC
OPUHOCAT TMOJb3Y OPraHU3My) MOKET OKa3aTh IOJIOKUTEIBHOE BIMSHUE Ha
COCTaB  MHUKPOOMOTHI M  YMEHBIIUTh  BOCHAJIEHWE, CBA3AHHOE C
HeWpoIereHEPATUBHBIMH 3a00JICBAHUSIMHU.
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2. JImeTnyeckue BMeNIaTeIbCTBA

OnpeneneHHble IUETUYECKHWE TMOJIXOJbl, TaKHE€ KaK JueTa C BBICOKUM
COZIEP’)KAaHUEM OMera-3 >KMPHBIX KUCJIOT, aHTUOKCHUJIAHTOB U KJIETYATKU, MOTYT
HNOJJEPKUBATh 3J0POBYI0 MHUKPOOMOTY U ylydlmiaTb (YHKIUM MO3ra.
C6anaHcupoBaHHOE MUTAHUE MOXKET CTAaTh BaKHBIM ACIIEKTOM NPO(UIAKTUKH U
JI€YEHUS] HEMPOJEreHePaTUBHBIX 3a00JIEBAHMIA.

3. ®ekajibHasi TPAHCIIAHTALMSI

@dekanpHasg  TpaHCIUIAHTALMS,  SBIAIONIASICS  METOJOM  BOCCTAHOBJICHUS
HOPMaJIbHOM MMKPOOMOTHI uepe3 BBeleHHE (EeKabHOM Macchl OT 30pOBOTO
JIOHOpa, H3y4yaeTcs KaK BO3MOXHBIM TepaneBTUYECKHM TMOJXOJ TMpu
HEHpoJIereHepaTUBHBIX 3a00JE€BaHUSIX. ITOT METOJ MOXKET OBITh IMOJIE3EH IS
BOCCTAaHOBJICHHSI  3[JOPOBOM  MHUKPOOHOTHI ~ KHUIIEYHHKA U  yYMEHBIICHUS
BOCIAJIUTENbHBIX IPOLECCOB.

3akiIoueHue

CBsi3p MEXAY MUKPOOMOTOW KHUIIEYHUKA U HEUPOJEreHepaTUBHBIMU 3a00JI€BaHUSIMU
OTKpBIBACT HOBBIE TOPU3OHTHI Ul JWAarHOCTUKA M JIEYEHHs] 3TUX 3a00JIeBaHUM.
[lonnmanue MEXaHW3MOB BJMSHHUS MHUKpOOMOMa Ha MO3I MOXET IPUBECTH K
pa3pabOTKEe HWHHOBALIMOHHBIX TEPANEBTUYECKUX METOAOB, HAIPAaBJIECHHBIX Ha
HOpPMAJIM3AIMI0 MHUKPOOMOTBI M YIy4YlI€HHWE KOTHUTHBHBIX (QyHKUMA. OgHaKo
TpedyeTcs ele MHOTO UCCIEA0BaHUM, YTOOBI MOTHOCTHIO PACKPBITH BCE aCHEKTHI ATOU
B3aMMOCBS3HU U ONPEENUTh Haubosee 3¢ (HEeKTUBHBIE TEPATIEBTUYECKUE MTOAXOIbI.
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®OPMHUPOBAHUE MMO3HABATEJBHON AKTUBHOCTH MJIAIIINX
IKOJBbHUKOB

@ HAYYHBIA )KYPHAJI

Mypanosa Caxpa

Crapmmii npenogaBaresib TYpKMEHCKUI TOCYIapCTBEHHBIN M€1arorudecKuii
uHCcTUTYT nMeHH CelintHazapa Ceilnu
r. Typkmenabart, TypkMeHucTan

BBenenue

dopMUpOBaHUE MO3HABATEIBHON AKTUBHOCTA Y MIIAAIIMX IIKOJBHUKOB SIBISECTCS
OJIHOM M3 Ba)XXHEWMINMX 3a/lad COBPEMEHHOro oOpa3oBaHud. B 3ToT mepuon y nerei
3aKJIAJIBIBAIOTCA OCHOBHBIE MEXAHM3Mbl MO3HABATEIBHOM AEATEIBHOCTH, KOTOPBIC
OyIyT BIMATH Ha WX JaibHeiinee paszpuTue. [lon mo3HaBaTeIbHONH AKTUBHOCTHIO
MMOHUMAETCS HE TOJIbBKO CIOCOOHOCTh K YCBOCHHUIO 3HAaHUM, HO U CTPEMIJICHHE K
CaMOCTOSITEIbBHOMY TIOMCKY, WHHUIIMATUBHOCTH, IPOSIBICHUIO HHTEPECA K HOBBIM
3HaHUAM. Muaaime mkoibHUKH (6—10 JeT) 001a1at0T €CTECTBEHHBIM JIF000TBITCTBOM
U CTPEMJICHHEM K HCCIIEIOBAaHUIO OKpYKaromiero mupa. OgHako BaKHO, YTOOBI 3TO
JTOOOMBITCTBO HE Yracjio B Ipoiiecce OOy4eHHs, a HaoOOpOT, ObUIO HAMpaBICHO B
KOHCTPYKTHUBHOE PyCJIO.

AKTHBHOE 00y4Y€HHE, UTpa, TBOpUECKas AEATEIbHOCTb, UCIIOIb30BaHUE COBPEMEHHBIX
TEXHOJIOTUA — BCE€ 3TO SBJISIETCS OCHOBOM Mg (POpMHUpOBaHMS TMO3HABATEILHOM
aKTUBHOCTHU. 3ajavya MeAaroroB COCTOMT B TOM, YTOOBI IMOMOYb JE€TSAM Pa3BUTh ITH
Ka4yeCTBa, HAIPABUB UX HA IYTh HEIIPEPBIBHOIO CAMOCOBEPIICHCTBOBAHUS U IIO3HAHUSL.

[{esnbr0 TaHHOM CTAThU SIBJISIETCS AHAIIU3 TEOPETUUECKUX U MPAKTHUYECKUX ACIIEKTOB
(dbopMHUpOBaHUS TO3HABATEIHHOM AKTUBHOCTH Y MIIAQAIIUX IIKOJIHHUKOB, a TaKkKe
paccMOTpEHHE METO/I0B U CPEACTB, CIIOCOOCTBYIOIIMX ATOMY Tpolueccy. B cratbe Takke
3aTPOHYTHl MTPOOJEMbI M TEPCHEKTUBHI MAJIBHEHIIEro pa3BUTHS IMO3HABATEIHHOU
AKTUBHOCTHU B YCJIOBHSIX COBPEMEHHOM 00pa30BaTEIbLHOM CPE/Ibl.

1. TeopeaneCKne OCHOBBI MO3HABATEJIbHOM AKTHBHOCTH MJIAAIIIHUX
INKOJIbHHUKOB

IIcuxonornyeckue acnekTbl GOpMHUPOBAHMS MO3HABATEIbHOM AKTUBHOCTH

[To3naBaTenbHAsE aKTUBHOCTH MPEACTABIISIET COOOM MPOIECC, B X0/Ie KOTOPOTO PeOEHOK
AKTUBHO OCBaWBaeT 3HAHWs, MPOSBISI 3aWHTEPECOBAHHOCTh W MOTHUBAIMIO K
00y4eHHIo.
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OnHMM U3 KJIFOUYEBBIX aCIIEKTOB (POPMHUPOBAHUS T0O3HABATEIBHON aKTUBHOCTH SIBJISIETCS
noaxon JIbBa BeITOTCKOT0, KOTOPBIN aKLIEHTUPYET BHUMAHNE HA COLUAIBHON IPUPOAE
no3Hanus. 11o MEeHnI0 BrIroTckoro, pa3Butre 1o3HaBaTEIbHON AKTUBHOCTHU CBSI3aHO C
«30HON Ommxaiimero pa3sutusi» (3bP), koTopas siBiseTcs MPOMEXYTOUYHBIM 3TAIIOM
MEXy TEM, UTO PEOCHOK YK€ MOXKET C/IeJIaTh CAMOCTOSATEIBHO, U TEM, YTO OH MOKET
JOCTUYb C TOMOUIBIO B3pOCIIOr0 UM 00JIee ONBITHBIX CBEPCTHUKOB.

HpH 9TOM B MJIaAICM IIKOJIBHOM BO3pPacCTC 0COOCHHO Ba)kKHA moaacCprKKa B3pOCIIbIX —
y‘IHTGHGﬁ 141 pOHHTCHGﬁ. [Icuxomoruueckue HCCJIICAOBAHUS ITOKA3bIBAIOT, 4YTO ACTHU B
BO3pacCTC OT 6 J0 10 et HaXOJATCA Ha CTaAUHW dKTHBHOI'O IIO3HAHHWA MHUPA, KOT'JJd OHU
Ha4YMHAIOT OCO3HABATb, YTO OKpPYIKaromiasd HGﬁCTBI/ITCHBHOCTB MOJKET OBITh M3MCHEHA
acpe3 IIGﬁCTBPIfE, MBICJIb U KOMMYHHUKAIIHIO.

Ponp YUUTCIIA B 3TOM IMPOHCCCE 3aKII0YaCTCsd B YMCHUU MOTUBHPOBATDH YUAIIUXCSA U B
CO3aaHUN CpPCIObI, CHOCO6CTBYIOI[I€I>’I Pa3BUTHIO CaAMOCTOATCIBHOCTH W HMHHUIHWATHUBBLI.
3(1)(1)GKTI/IBHOCTB [ICaarornacCKoro rnponeccca BO MHOIroM 3aBUCHT OT TOI'O, HACKOJIBKO
YUYUTCIIb CIroco0eH HallpaBUTb OHCPIUIO YHalluxcs Ha HCCJICOOBAHUC,
OKCIICPUMCHTHPOBAHUC U PCIICHUC 3a/1a4.

Posib mo3HaBaTe/IbHOM AKTHBHOCTH B 00pa30BaTeIbHOM Ipolecce

[lo3naBaTenbHass aKTUBHOCTh MJIAJIIINX IIKOJHHUKOB UMEET KIIOUEBOE 3HAUCHUE IS
UX 00pa30BaTEIbHOTO PA3BUTHSI.
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DTO HE MPOCTO MEXAaHWYECKOE YCBOCHHE y4eOHOro Marepualia, HO U CIIOCOOHOCTh K
Pa3MBINIUICHAIO, AaHAM3y W TMOWUCKY pemeHuid. BaxHo, dYTOOBI ydJamuecss He
BOCIIpUHUMAIN ydeOy Kak Ha0Op 3aydeHHBIX (aKTOB, a Kak IMPOIECC JIMYHOTO
OTKPBITHSI, B KOTOPOM OHU MOTYT y4aCTBOBAaTh aKTHBHO.

Hpouecc O6y‘I€HI/ISI B HAYaJIbHOM IIKOJIE JOJIDKCH CIIOCOOCTBOBATH Pa3BUTHIO Y I[CTGﬁ
YMCHUA MBICIIUTD JIOTHYCCKH, 3a1aBaTb BOIIPOCHI U UCKATh OTBCTHI, 4 TAKIKC YUUTDh UX
pa6OTaTB C HH(l)OpM&HHGfI. Ilo3HaBaTenbHass aKTUBHOCTH B MJIaAICM IMKOJbHOM
BO3paCTC IIOMOract HC TOJBKO pPa3BHMBATb KOTHUTHUBHBLIC CHOCO6HOCTI/I, HO H
(I)OpMHpOBaTI) JJMYHOCTHBIC Ka4CCTBA, TAKHUC KaK HaCTOﬁqHBOCTB, OTBCTCTBCHHOCTL U
CaMOCTOATCIIBHOCTD.

2. MeToabl u cpeacTBa (h)OPMUPOBAHUSA MO3HABATEIbHOI AKTUBHOCTH
Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH

CoBpeMeHHbIE 00pa30BaTENIbHbIE TEXHOJOTMU NPEIOCTABISIOT YUHUTENAM MIUPOKUHN
apceHaJl METOJOB M TNPUEMOB ISl (POPMHUPOBAHUS IMO3HABATEIBHOW AKTHBHOCTH Y
MJIQAIIMAX IIKOJbHUKOB. OnHMM W3 HaubOonee 3(PQPEKTUBHBIX METOJOB SBISETCA
MPOEKTHAsI  J1€ATEeNbHOCTh. [IpoeKTHas JAESATeNbHOCTh MPENOCTAaBISET  JETAM
BO3MOXXHOCTh paboOTaTh HaJl peabHBIMU MpOoOJIeMaMu, BbIpaOaThIBaTh COOCTBEHHBIE
TUIIOTE3bl, IPOBOJUTH HCCIEAOBAHUS M IHPEJICTABUTHh pE3yibTaTbl B Pa3JIMYHBIX
¢opmax. IlpoexTHas pabora pa3BUBaeT Yy JAeTed Takue KadyecTBa, Kak
CaMOCTOSITENIBHOCTh, OTBETCTBEHHOCTb, CIIOCOOHOCTh K aHaJIM3y U CHUHTE3y
uH(popmanuu.

HrpoBble TEXHOJIOTHH TaKXe€ MMEIOT BaXKHOE 3HAUYE€HHE B 00Pa30BATEIBHOM IPOLIECCE.
Urpa mno3Bosisier peOEHKY YYMTBhCS Yepe3 JEWCTBHE, AKTHUBHO BOCIPUHHUMATH
uH(pOpMaLMIO, MOJEIUPOBATh CUTyallMd W HAXOAuTh pewmeHus. Jns mumagmmx
IIKOJIbHUKOB OCOOEHHO Ba)KHBI POJIEBBIE UI'PhI, B KOTOPBIX OHU MOTYT MPUMEPUTH Ha
ceOsl pa3IMUHbIE COLMAJIbHBIE POJIH, pElIaTh 3a/1a4yd U MPOSBIATH CBOIO TBOPUYECKYIO
AKTUBHOCTb.

NHHOBallMOHHBIE TEXHOJIOTMH, TAaKH€ KaK HCIOJIb30BAaHUE HHTEPAKTHUBHBIX JOCOK,
oOy4JaronMx MPUIOKEHUH, BUPTYaIbHBIX JIAOOPATOPUM U APYTUX MYJIbTHMEIUINHBIX
CPEICTB, CTAHOBSTCS HEOTHEMIIEMOM 4YacThiO OOpa30BaTENIbHOIO Mpolecca. ITU
CpelCcTBa MO3BOJISIOT HE TOJIBKO OKMBUTH YUYE€OHBIN MPOIIECC, HO U ClIeNaTh ero 0ojee
MHTEPAKTUBHBIM, YBIICKATEIbHBIM U HATJISAHBIM.

Poab yuuTesisi B mpouecce (popMHUpPOBAHUS TO3HABATEIbHON AKTUBHOCTH

Pons yuurens B (GOpMHPOBAHMM TMO3HABATEIbHOM aKTMBHOCTH HEBO3MOXKHO
MEPEOLICHUTh. YUHUTENb JIOJDKEH OBbITh HE TOJBKO MEepelaTYMKOM 3HaHUM, HO U
MOTHBATOPOM, KOTOPBII CO3/A€T YCJIOBHS JIsi aKTUBHOTO MO3HAHUSA. JTO TpeOyeT OT
nejgarora BBICOKOW MPOQECCHOHAIBHONW MOATOTOBKH, TBOPYECKOrOo TMOAXOJa K
OOYy4EeHHIO M CIIOCOOHOCTH aJanTHUPOBATh METOJbI U TEXHOJOTUU B 3aBUCHMOCTH OT
MOTPEeOHOCTEN U UHTEPECOB YUYEHUKOB.
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CoBpeMeHHbIE MENaroru JOJKHBI ObITh TOTOBBI HCIOJB30BaTh Pa3IUYHbBIE METO]IbI
paboThl C y4YCHUKaMH, 4YTOOBl KaXIblii peOEHOK MOr MpOSIBUTH  CBOIO
MHANBUAYAIBHOCTh U MAKCUMAJIBHO PACKPHITh CBOM MOTEHIHAN. DTO MOXET OBITh KaK
rpyNNoBas, Tak U MHANBUAyaIbHAs paboTa, KOT/1a YIYUTENb IoMoraeT peOeHKyY BEIOpaTh
[IPaBUJIBHBIN ITYTh JUIS PEILIECHUA 3a/1a4.

3. IIpobGiaembl u nepcneKTUBBLI GOPMHUPOBAHUA MO3HABATEIbHOM AKTUBHOCTH
IIpo6sembl GopMupoBaHMSs MO3HABATEILHOM AKTUBHOCTH

HecMoTpss Ha HajauuMe MHOXKECTBA METOJIMK W TEXHOJOTHM, HAmpaBJICHHBIX Ha
pa3BUTHE MTO3HABATENILHON aKTUBHOCTH, CYIIECTBYET psiJl npodseM. OJiIHa U3 HUX — 3TO
neperpyska yueoHoro marepuaia. CoBpeMeHHas IIKOJIbHAs POTpaMMa 4yacTo TpedyeT
OT JIeTel yCBOEHHU 00JIbIIIOro 00beMa HH(DOpMAIUH, YTO MOMKET MIPUBECTU K CHUKEHUIO
UHTEpEca U yCTAIOCTH. BaxHO, 4YTOOBI KOJMYECTBO U CJIOXKHOCTh MaTepuaia
COOTBETCTBOBAJIA BO3PACTHBIM OCOOEHHOCTSM JIETEN.

Kpome Toro, MHOTHE yyaluecs CTaJIKUBAIOTCS C HEIOCTATOYHOM MOTHUBAIUEN K yueoe.
OTO MOXET OBbITh CBA3aHO C TEM, 4YTO Mpouecc OOYyYEeHHs] CTAaHOBUTCS JUIsl HHX
0JIHOOOpa3HbIM U HEMHTEPECHBIM. BajkHO, UTOOBI yUUTENSE MOTJIM BOBJEKATH JIETEH B
IIPOLIECC MO3HAHUS € TIOMOIIBIO MHTEPECHBIX U PA3HOOOPA3HBIX METOIOB.

HepcneKTan Pa3sBUTHUA NMO3HABATEJIbHOM AKTUBHOCTH

[lepcriekTHUBBI pa3BUTHS MMO3HABATEIILHOW aKTUBHOCTH CBSI3aHBI C BHEJPEHUEM HOBBIX
00pa3oBaTEIbHBIX TEXHOJOTHUH, aaNTUPOBAHHBIX MO/ HYXKIbI AETEH U COBPEMECHHBIC
TpeboBaHus 00pa3oBaHusl. BaXHBIM 1IaroM SIBJISIETCA UCIOJIb30BaHUE redMUUKau
B OOY4E€HHH, YTO TIO3BOJISIET JIETSAM YYaCTBOBATh B OOYYAIOIIUX UIPAX, MOJEIUPOBATH
pa3MYHbIe CUTYallUU U MOJy4aTh yIOBOJILCTBUE OT Y4EOHOIO Mpoliecca.

Takke mepcrneKTUBON sBIAETCS 0OJiee IMUPOKOE HCIOJIb30BAHUE MYJIbTUMEIUNHBIX
CPEICTB M TEXHOJOTWM, TaKUX KaK BUPTyajbHas W JIOMOJIHEHHAs peajibHOCTh, YTO
nomoraer AeTsaM Oosiee 3(pPEeKTUBHO BOCIIPUHUMATH MH(DOPMALIMIO U pa3BUBATH CBOE
BOOOpaxeHUeE.

3akiiroueHue

@opMHUpPOBaHUE [TO3HABATEIBHOW AKTUBHOCTH Yy MIIAAIINX IIKOJBHUKOB SIBJISETCA
BAKHBIM aCIIEKTOM HMX 00pa30BaTENbHOIO M JIMYHOCTHOTO pa3BUTUA. COBpEMEHHbIE
METOJbl U TEXHOJIOTHHU, TAKHE KAK MPOEKTHAS JEATEIIBHOCTb, UTPOBBIE METOJIWUKH U
HCIIOJIb30BaHNE MYJBTUMEIUNHBIX CPEACTB, MPEIOCTABISIOT MHUPOKHE BO3MOKHOCTH
JUTsl BOBJIEUEHHUS JIeTel B yueOHbIN npouecc. OHAKO CyIIEeCTBYET psia MpooieM, TaKUX
KaK Teperpy3ka mporpaMmbl U HEIOCTATOYHAs MOTHUBAIMS, KOTOpPbIE HEOOXOIUMO
pemars g moBblieHUsT dQPexkTuBHOCTH 00ydeHUs. BHenpeHne MHHOBAIIMOHHBIX
TEXHOJIOTHI U ajanTtanus METoJI0B 00yUeHHUs MO HyX/Ibl JeTel CO3JacT YCIOBUS s
ycnenrHoro (GOpMHUpPOBAaHUS TMO3HABATENHHOM AaKTUBHOCTH W WX JAJIbHEUINIETO
YCIELIHOTO Pa3BUTHS.
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N7 HAYKA 1 MUPOBO33PEHUE

@ HAYYHBIA )KYPHAJI

V]IK-61
BAYKHOCTB CHA B )KN3HU YEJOBEKA

ToitabieBa Kymyn IlenaeBna

[IpenomaBarens, TypKMEHCKHN TOCYIaPCTBEHHBIA MEAUIIMHCKUN YHUBEPCUTET M.
Meipara ['appeieBa

r. Amxaban TypkMeHucTaH

I'amannapos Ajiambipat Apa3depaueBuy

[IpenomaBarens, TypKMEHCKHN TOCY1aPCTBEHHBIA MEAUIIMHCKUN YHUBEPCUTET UM.
Mpeipara ['apprieBa

r. Amxaban TypkMeHUCTaH

CoH — 3T0 BakHelIass Guosornyeckasl MOTpeOHOCTh OpraHu3Ma, HeoOXxoaumas s
Mo/AJIep KaHusl HOPMAJIbHOTO (PYHKIIMOHUPOBAHMS BCEX €r0 CUCTEM. DTOT IMPOLIECC HE
TOJIKO OOECIEYMBAET OTIABIX M BOCCTAHOBIIEHHWE, HO U UIPAET KIIOUEBYIO POJIb B
nojsiepKaHuu  (U3MYECKOr0o M TMCUXHYECKOro 370poBbi. B mocinegHue ropwl
MCCJIEIOBAHMS CHA TMPUBJIEKIN OTPOMHOE BHHUMAaHHE YUYEHBIX, U CTaJO SICHO, YTO €ro
HEJIOCTATOK WJIM HapyUI€HUE MOTYT MMETh CEpPbE3HbIE MOCIEICTBUS ISl 340POBBS
YEJIOBEKa.

dusnojgornyeckas PoOJIb CHA

CoH HeoOXoIuM ISl BOCCTAHOBJIEHUS )KM3HEHHO BaXKHBIX (PYHKUMH opranusma. Bo
BpeMs CHA MPOUCXOAT BaKHEUIIINE MPOLIECCHI, KOTOPbIE HE MOT'YT OBITh 3aBEPILECHbI B
0oapcTByOIEM COCTOSTHUU. OJIHUM U3 TaKUX MPOLECCOB SIBISIETCS BOCCTAHOBIICHUE
KJIETOK U TKaHEe! opranusma. MoOJeKysbl, y4acTBYIOIIHE B BOCCTAHOBJICHUM KIIETOK,
aKTUBU3UPYIOTCS BO BpeMs TITyOOKOIr0 CHa, 4YTO CIIOCOOCTBYET UX PEreHEepaLUu.

Kpome Toro, MMEHHO B 3TO BpeMs IMPOHWCXOAWT aKTUBHAas BBIPaOOTKa TOPMOHOB,
KOTOpBIE  pEryaupyloT  OOMEH  BEIECTB,  MOJJACPKUBAIOT  HOPMaIbHOE
(YHKIIMOHUPOBAHUE  CEp/Ila, COCYAOB M JPYrHX OpraHoB. B d9acTHoCTH,
BBIpabaThIBa€TCSI TOPMOH POCTA, KOTOPBIA CIIOCOOCTBYET BOCCTAHOBJICHHUIO KJIETOK U
TKaHEH, YIY4IICHUIO COCTOSHHS KOKM W MBIIII. Takke BO BpeMs CHa MPOHUCXOJHT
HOpMaJIM3aIisl ypOBHS caxapa B KPOBHM, CHIDKCHHE YPOBHS CTpecca W KOPPEKITUS
TOPMOHAIBHOTO (POHA.

Con u padora mo3ra

CoH urpaer He MeHee BaXXHYIO POJib B MOJJEPKAHUM HOPMaJIbHOM paboThl Mo3ra. Bo
BpEMS CHa MO3T aKTHBHO NepepadaTbiBaeT HH(POPMALIHIO, TOJIYYSHHYIO B TEUEHUE JTHS.
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Otanbl ObicTporo cHa (REM-coH) 0COOEHHO Ba)KHBI ISl KOHCOJUAALIMM TaMATH,
OOy4eHHS U MPUHATHS PEIICHWA. ITO BpeMsi, KOT/Ia MO3T CO3aeT JOJTOBPEMEHHBIC
HEWPOHHBIE CBS3U, MPE0Opaszyst KPATKOCPOUHYIO TaMATh B JoJTocpounyto. COH Takke
HEOOXOJIMM  JJIi  BOCCTAHOBJICHHMSI ~ HEUPOXMMHUUYECKHMX  OallaHCOB, KOTOpBIC
NOAIEPKUBAIOT HOPMAJIbHYIO JIEITENBHOCTh MO3TA.

HCI{OCT&TOK CHa WM Cro HCPCTYILIPHOCTL MOXKCT IIPUBCCTH K YXYIAIICHHUIO
KOTHHUTHUBHBIX q)YHKHI/H?I .HIOI[I/I, HNCIIBITBIBAIOINEC XPOHUYCCKOC HCAOCHIIIAHUC, MOT'YT
CTOJKHYTBCA C YXYAIICHHUCM IIaMATH, CHHXCHHUCM KOHICHTpAalMH, 3aMCIJICHHUCM
pPC€akOun MU OaXKE C HpO6HeMaMI/I B OMOIMOHAJIBHOM pPCryJINPOBAHHU. B YCIOBHAX
IMOCTOAHHOI'O CTPECCA, N3-3a HEAOCTATKA CHA, MO3I' HC MOJKCT 3(1)(1)€KTI/IBHO pa6OTaTB,
YTO HCTaTUBHO CKA3bIBACTCs Ha O6HIGM COCTOSHHH YCJIOBCKA.

Biausinue cHA HA ICMX03MOIIMOHAJIBHOE COCTOSIHHE

KauecTBO cHa HanpsAMyIO CBA3aHO C ICUXO03MOIIMOHAIBHBIM COCTOSIHUEM YeJloBeKa. Bo
BpEMsI CHA MPOUCXOAST MPOLECCHl, KOTOPHIE MOMOTAlOT OPraHU3MY CIPAaBISATHCS C
HAKOIJIEHHBIM 3a JI€Hb CTPECCOM, a TAKXKE PEryJHUPYIOT 3MOIMOHAJIBHBIN OasiaHc.
Henockimanve win HapyllleHHE CHA 3HAYUTEIBLHO YBEJIMYUBAIOT YPOBEHb CTpecca,
TPEBOKHOCTU U JEMPECCUU, TIPUBOJSL K XPOHUYECKUM 3a00JICBAHUSIM TICUXUUYECKOTO
XapakTepa.

OnHuM M3 MEXaHU3MOB BO3JCHCTBHS CHA HA IICHMXO3MOLMOHAJIBHOE COCTOSIHHE
SABJISIETCS BOCCTAHOBIICHUE YPOBHSA HEUPOTPAHCMUTTEPOB — XUMHUUYECKUX BEIIECTB,
KOTOpbIE TIEPEeNaloT CUTHAJIbI B Mo3ry. Hampumep, nepuuuT cHa MOXET CHUXKATh
YPOBEHb CEPOTOHMHA — HEHUPOTPAHCMUTTEPA, KOTOPBIA PErYIUPYET HACTPOCHHUE,
anmeTuT U ypPOBEHb CTpecca. DTO MOXKET CIIOCOOCTBOBATH PA3BUTHIO JCTPECCUU,
MOBBIIIEHHON TPEBOKHOCTH U J1a)K€ PA3BUTUIO TICUXOCOMATHYECKUX 3a00JIEBaHU.

CoH 1 HMMYHHAsI CHCTEMA

CoH HanpsMyIo BIMSIET HA UMMYHHYIO CUCTEMY 4eloBeka. MccienmoBanus mokas3anu,
YTO BO BPEMs CHA aKTUBU3HPYIOTCS MPOIECCHI, HAMPABIICHHBIE HA YIIYYIICHHE paOOThI
MMMYHHBIX KJIETOK, a TaK)XE IOBBIINICHUE MX AaKTUBHOCTH. DTO CBSI3aHO C TE€M, 4YTO
MMEHHO B HOYHBIE Yachl MPOUCXOIUT BBHIPAOOTKA ITUTOKUHOB — OEJIKOB, KOTOPHIE
MOMOTAIOT OPraHu3My O0OPOTHCS ¢ MHPEKIIUIMUA U BOCTIAJICHUSIMU.

Korma yenoBek perysisipHO HE BBICHITIAETCS, €T0 UMMYHHAsI CHCTEMa OCJIa0IsIeTCsl, YTO
MIPUBOJIMT K MOBBIIIICHHOMY PUCKY 3a00JI€BaHUI, HAYMHAS OT MPOCTY/bI U 3aKaHYNBAs
Oonee cepbe3HbIMM HWH(MEKIUSIMU, TaKUMH KaK BUPYCHbIE WM OaKTepUaIbHBIC
uHpexuu. Kpome Toro, xpoHwdeckuil NePHUIMT CHA MOXKET YXYAIIUTh PEaAKIHIO
OpraHu3Ma Ha NMPUBUBKH, YTO CHIKACT UX 3()(HEKTUBHOCTD.

CoH u puznveckasi aKTUBHOCTh

KauecTBo cHa UrpaeT BaXKHYIO pOJib U B 00J1aCTH (PU3UYECKON aKTUBHOCTH.
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Bo BpeMst CHa MPOMCXOAUT BOCCTAHOBIICHHE MBIIIII] U TKAHEH, a TAK)KE HOPMaJIA3ALIUs
oOMeHa BEeIIECTB. ITO MO3BOJISET MOAIEPKUBATh HOPMATIbHYIO (PU3HUECKYIO0 POopMy U
obecrieunBath A()(PEKTUBHOE BOCCTAHOBIICHHE IIOCJI€ HWHTEHCHUBHBIX (PU3UUECKHUX
Harpy3ok. HemocraTok cHa MOMET CHU3UTH PabOTOCHIOCOOHOCTBH, BBIHOCIHMBOCTH H
YCKOPHUTh YTOMJIIEMOCTD, YTO TIOBBIIIAET PHUCK TPABM.

CoH Takke BIMSET Ha ypOBEHb JHepruu B opraHuszme. Korga denoBek momydaet
HEJ0CTaTOYHOE KOJMYECTBO CHA, €r0 YPOBEHb YHEPTUU 3HAYUTEIBHO CHUXKAETCA, YTO
3aTpyAHSIET BBIMOJHEHUE Jake OOBIYHBIX MOBCEAHEBHBIX 3a1ad. [[1s cnopTCMEHOB U
JOJIeH, 3aHUMAIOIIUXCS (PU3NYECKON aKTUBHOCTBIO, KAUECTBEHHBIM COH OCOOEHHO
BaXXEH, IIOCKOJIbKY OH CIOCOOCTBYET YJIYUYUIEHUIO pE3yJbTaTOB, OBICTPOMY
BOCCTAaHOBJICHHIO Y CHIDKEHHIO PUCKA XPOHUYECKUX 3a00JIEBAHUM.

Hapyumienusi cHa 1 MX nocJieICTBUS

Hapymenust cHa, Takue Kak OECCOHHHUIA, allHO? CHA, TMIIEPCOMHHUSA WIH JApPYyTUe
paccTpoiCcTBa CHA, MOIYT CEPbE3HO IOBIMATH HAa KayeCTBO JKU3HM YEJIOBEKA.
becconnuna, Hanpumep, NPUBOAUT K XPOHUYECKOM YCTAJIOCTH, CHUKECHUIO
KOHIIEHTPALMX U TPOIYKTUBHOCTH. JTO TAKKE MOXKET CTATh IPUINHON BOZHUKHOBEHHMS
pa3IMYHBIX 3a00J€BaHUM, TAKMX KaK TUIIEPTOHMS, AUA0ET BTOPOTO THUIIA, OXKUPEHHE,
NEINPECCUs U TaXKe pakK.

AIIHO® CHa, KOTOpPOE XapaKTepHU3yeTcs NMEPUOJAMYECKUMH OCTAaHOBKAMH JBIXaHUS BO
BpEMs CHA, TAaK)KE SABJISCTCS OMACHBIM COCTOSTHHEM, ITOCKOJIBKY OHO MOYKET MPUBECTH K
TUTIOKCHHM  (HEIOCTAaTKy KHCJIOpPOJa), 4YTO YBEJIMYMBACT HArpy3Ky Ha CepIedyHo-
COCYIUCTYI0 CHCTEMY M TIOBBIIIACT PHUCK Pa3BUTUSA CEPACYHO-COCYIUCTHIX
3a00JICBaHMI.

CoBeTnl AJIA YJIYYHICHUA KadeCTBa CHA

JIsist TOro 4TOOBI YIYYIIUTh Ka4eCTBO CHA, CIEAYyeT COOJI0JaTh HECKOJIBKO MPOCTHIX
pexkoMenganuii. [Ipexxne Bcero, BaKHO COOJIOATh PETYISIPHOCTH CHA: JIOKHUTHCS U
MPOCHINAThCA B OJHO M TO JKE€ BpPEMsA, @K€ B BBIXOJHBIC JITHH. JTO IMOMOTAET
CTaOMIIN3UPOBATH IUPKAIHBIE PUTMBI OPTaHU3Ma U YIIYYIIIUTh KAa4€CTBO CHA.

Kpome Toro, coszmaBaiite KOMQOpPTHBIC YCIOBUS Ui OTIbIXa: TEMHas, TUXas U
MpoxJiagHas KOMHATa CrocoOcTByeT Oosee riybokomy cHy. MHMcmonb3oBaHwue
ANEKTPOHHBIX YCTPOMCTB MEPE] CHOM CTOUT OrPaHUYUTh, OCKOJIBKY CUHEE CBEUCHHE
AKPAHOB MOJIABJISIET BEIPAOOTKY MEIAaTOHMHA — TOPMOHA CHA.

CoburoeHue 310pOBOM TUETHI TAKXKE UTPAET BaXKHYIO poiib. M30eraiiTe ynorpebieHus
Ko(erHa, ankorosisi U APyrux CTUMYJIATOPOB BO BTOpOMl mojoBuHe AHs. [IpaBuiibHOE
MUTaHUE CIIOCOOCTBYET HE TOJIBKO JyUIIEMY CHY, HO U OOIIIEMY COCTOSTHUIO 3/I0POBbSI.
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3akJIoueHue

CoH — 3T0 HE MPOCTO HEOOXOAUMBIH MPOLIECC OTAbIXA, a PYHIAMEHTAIBHBIA JIEMEHT
I TIOAJIep>KaHusl 001ero 310poBbs yesnoBeka. OH BIUSET HA BCE ACMEKTHI KU3HU, OT
(U3NIECKOro U IICUXHUYECKOTO 3J0POBbsSI 0 KOTHUTUBHBIX (PYHKIUI 1 KauecTBa KU3HH
B 1IEJIOM.

Hayunble wucciienoBaHusi TOATBEPKAAIOT, YTO PETYJAPHBIM, IOJHOLUECHHBIM COH
CIIOCOOCTBYET HE TOJHKO BOCCTAHOBJICHUIO OPTaHM3Ma, HO M YKPEIUICHUI0O UMMYHHOU
CUCTEMBI, YIIYUYILICHUO MaMsTH 151 KOHIIEHTpAIIWH, MOAJEPHKAHUIO
MICUX0AMOLIMOHANIbHOTO Oanmanca. Hao0opoT, HemocTaToOK CHa WM €ro HapylleHue
MOKET TPHUBECTH K MHOXECTBY IpoOJeM, TaKUX KaK XPOHWYECKas YCTaJoCTh,
CHIKEHHE UMMYHHOU 3alllUThl, YXYJIIIEHHE KOTHUTUBHBIX CIIOCOOHOCTEW U Pa3BUTHE
NICUX03MOIIMOHATBHBIX PACCTPOMCTB.

Oco0oe BHUMaHUE CIeAyeT YASIUTh POJIM CHA B IICUXOAMOIIMOHAILHOM 3/10poBhe. Ha
MPOTSDKEHUHM HOYM HAIll MO3T HE MPOCTO OTJBIXAET, a aKTUBHO 00pabaThIBaeT IMOIIUH,
MEPEeKUBAHUS UM  CTPECCHl, HAKONMBIIMECS 3a JEHb. OJTO TMO3BOJSIET HaM
"mepe3arpy3uThCs” W MOATOTOBUTHCS K CIEAYIOIIEMY IHIO. B mpoTuBHOM ciydae,
XpOHMUYECKass OECCOHHMIIA WM HapYIICHHS CHAa MOTYT MNPUBECTU K JACHPECCUSIM,
TPEBOKHOCTU U IPYTUM IICUXUUYECKUM PACCTPONCTBAM.

Hapyiienus cHa, Takve kak O€CCOHHUIA, alTHO® CHA WJIM TUIIEPCOMHUS, HE TOJBKO
YXYAIIAI0T KayeCTBO >KU3HU, HO M MOTYT MPUBECTH K CEPhE3HBIM 3a00JICBaHUSIM.
BrusHue 3TUX paccTpoiCTB Ha CEplIEYHO-COCYAUCTYIO CHCTEMY, OOMEH BEIIECTB, a
TaKK€ Ha HMMMYHHYIO CHCTEMY YEJIOBEKa O4YeBUIHO. boiiee TOro, XpoHWYECKUI
HEJIOCHIIT MOKET CTaTh NPUYMHOM Pa3BUTHUSI CEPHE3HBIX 3a00JEBaHUM, TaKUX Kak
TUTNIEPTOHUS, AMabeT BTOPOTO THUIIA U JJAaXKe pakK.

BaxxHO NMOMHHTBH, YTO KAYECTBEHHBIM COH — 3TO HE TOJIBKO MPOAOJLKUTEIBHOCTD
OTJIIbIXa, HO M ero kauecTBo. Co3nanrne KOM(POPTHBIX YCIOBUM JJIsi CHA, COOIIOJICHUE
pekuMa W 370pPOBBIM 00pa3 >KU3HU SBJISIOTCS OCHOBHBIMH (PaKTOpamH, KOTOpPBIC
CIIOCOOCTBYIOT HOPMAJIM3AIMN CHA U YKPETUICHUIO 370pOBbi. OXugaHue JUIIb 4y0-
JIEKapCTBa WM pPEIICHHE MPOoO0JeM C MOMOIIBI0 MEIUKAMEHTOB — 3TO BPEMEHHOE
pewienue. ['maBHas poJjib B MOAJNEPKAHUM XOPOLIErO0 CaMOYYBCTBHS NPUHAIJICHKUT
CaMOKOHTPOJIIO U OCO3HAHHOCTH B OTHOILIEHUH CHA.

B OyaymieM HE0OX0aUMO MPOJ0JIKATH UCCIEIOBAHUS B 00JIaCTH CHA, YTOOBI JIy4Ille
MOHATH €r0 BIUSHUE HA 3JI0POBbE U HAUTH HOBBIE CIIOCOOBI MPODIIIAKTUKH U JICUCHUS
HapyIlIeHW CHa. becKoHeuHOe pa3BUTHE TEXHOJOTHH W COIMUAIBHBIX (PAKTOPOB,
CBSI3aHHBIX C HAIIMM 00pa3oM >KH3HU, CTaBAT IMEpPE] HAMH HOBBIE BBHI3OBHI B 00JIaCTH
COXpaHEeHMsI KauecTBa cHAa. OJHAKO OCO3HAHHUE TOTO, YTO COH — 3TO OCHOBA HAILIETO
3I0POBbBS M OJIATOIMOIYYHS, IO3BOJIAET CAENATh MEPBbIH IIar K U3MEHEHUIO TTO/IX0/I0B B
COBPEMEHHOM MEIMIIMHE U TICUXOJIOTHH CHA.

B 3akiroueHune MOXXHO CKa3aTb, 4YTO COH — 3TO HCOTbEMJIEMAA YaCTh HAIICTO 3J0POBbA
H )KU3HH.
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Ero Ba)KHOCTh HEBO3MOKHO NIEPEOLIEHUTD, M KaXKbII YEIOBEK JOKEH OCO3HABATh, UYTO
JOCTATOYHOE KOJMYECTBO KAYECTBEHHOI'O CHA — ATO KIIOY K YCIEIIHOM M JOJITOU
KU3HHU. BepexkHOoe OTHOIIEHHE K CBOEMY CHY — 3TO HE TOJbKO WHBECTHUIMS B
¢dbuznueckoe 370pOBbE, HO U 3aJIOT TAPMOHUU B JKU3HM, YCTOWYMBOCTU K CTpECCaM H
PasioCTH OT >KU3HMU.
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

V]IK-81-26

NCCIEAOBATEJIM TPEJACTABHWJINA MOJAEJIb IJI51 UCITPABJIEHUSA
I'PAMMATHUKHA PYCCKOA3BIYHBIX TEKCTOB

IlerpoBa Anna CepreeBHa
KaHIUAaT (PUI0JOTMYECKUX HayK, TOLEHT, Kadeapa TEOpUH s3bIKa
Cankr-IlerepOyprckuit ToCy1apCTBEHHBIN YHUBEPCHUTET;

HNBanoB Makcum /IMutpueBuY
MarucTpaHT, Kadeapa HCKyCCTBEHHOTO UHTEIUIEKTa, MOCKOBCKUN HHCTUTYT
ANEKTPOHUKHU U MAaTEMATUKH.

BBenenue

['pamMmmaTnueckass KOPPEKTHOCTh TEKCTOB MMEET KIIOUEBOE 3HAYECHHE B PA3IMYHBIX
chepax, OT HaydyHbIX MNyOJUKAIMA A0 TOBCEIHEBHON mnepenucku. C pa3BUTHEM
TEXHOJIOTHI 00paboTKu ectecTBeHHOro s3bika (NLP) 3HauuTensHO yIy4IIMIWCH
MHCTPYMEHTHI JIJI1 aBTOMATHYECKOM MPOBEPKHU U UCIpaBiIeHUs omnook. B mocnennee
BpeMs 0c000e BHUMaHUE yIEeTsAETCs pa3padoTKe CUCTEM, KOTOpbie MOTYT 3((PEeKTUBHO
paboTaTth C PYCCKOS3BIYHBIMM TEKCTAMU, YUUTHIBasE OCOOCHHOCTH TpaMMAaTUKH H
CHHTAaKCHCa 3TOT0 SI3bIKA.

O030p cylmecTBYOIINX peleHn i

Cy1iecTBytomye MOJAEIU ISl UCIIPaBJICHUs T'paMMaTHYECKUX OUIMOOK B TEKCTaX Ha
PYCCKOM  f3BIKE YacTO CTAJIKMBAIOTCA C TPYAHOCTAMHU M3-3a  CJIOKHOCTH
IrpaMMaTHYECKON CTPYKTYpbl M OOJIBIIIOTO KOJIMYECTBA HCKIIOYEHHH B TpaBHUIIaX.
MHorue Mojaenu OCHOBAaHbI HAa MAIIMHHOM OOYYeHWH, BKJIIOYas HCIOJIb30BaHUE
PEKYpPEHTHBIX HEMPOHHBIX ceTeil u TpaHCHOPMEPOB, KOTOPHIE MO3BOJISIOT YIYUIIUTh
TOYHOCTB HcnpaBieHui. OIHAKO, HECMOTPS Ha IPOrPECC, TOYHOCTh TAKUX MOJEIIEH BCE
€IIe OCTaBJISIET *enarTh JY4IIero, 0COOEHHO B KOHTEKCTE CJIOKHBIX MPEIJIOKEHUN U
PEAKUX OMTUOOYHBIX KOHCTPYKITUH.

Mojaenab aJsi MCIPaBJIeHUA TPAMMATHKH
1. TexHoJIOTHS U APXUTEKTYpPa

HccnenoBarenu mpencTaBUIM HOBYIO MOJENb AJI UCHPAaBICHUS TpaMMaTHUKU
PYCCKOSI3BIYHBIX TEKCTOB, HCIONB3YIOIIYI0 apXUTEKTypy TpaHcpopmepa cC
npenoOydeHrneM Ha KOpIycax PYCCKOSI3BIYHBIX TEKCTOB. Mojenb crnocoOHa
BBISIBIISITh HE TOJIBKO THUIIWYHBIE TPAMMATHUECKHE OIIMOKH, HO W YYUTHIBATh
KOHTEKCT, YTO TIO3BOJISIET O0jiee TOYHO MCIPAaBIATh OIIMOKW, HAmpuMep, B
CJIOKHBIX MPEAJIOKEHUSIX C HECKOJIbKMMU 3aBUCUMBIMH YaCTSMHU.
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2. MeToabl ucnpaBieHUsA

Mogenbs HCIONb3yeT [1Ba OCHOBHBIX MOAXOAA I HCHPABICHUS OMIHOOK:
reHepanys HCIPABICHUM C IOMOLIBI0 HEHPOCETH U MPOBEPKA C YUYETOM
CUHTAaKCHYECKOW CTPYKTYpbl MPEUIOKEHUSA. OTO TO3BOJSIET HE TOJBKO
UCHpaBIsATE  opdorpaduueckne U  MyHKTyallMOHHbIE OMIMOKM, HO U
KOPPEKTUPOBATh I'PAMMATUYECKUE HECOOTBETCTBUS, TAKUE KAK HENPABUIIbHBIC
(OpMBI CJIOB UM OIIMOOYHYIO COITIACOBAHHOCTb.

3. O0yuyeHue U BaJIUAALMS

MOI[GJ'IB 06y‘IaHaCI) Ha OOJIBIIOM Ha60pe TCKCTOB, BKJIIO4YasA KaK ITIOBCCOAHCBHEIC,
TaK WU HAYYHBIC TCKCTHI. I[JIH BaJIMAAIINN HCIIOJIB30BAJIACh py4dYHaA pPa3sMCTKa
OIIIPI6OK, BBIITOJIHCHHAA JTMHI'BUCTaMH U (i)I/IJIOJ'IOFaMI/I, a TaK)KC OIICHKAa TOYHOCTH
MOJACIN Ha TCCTOBBLIX Ha60an. B pe3yijibTate MOJICIb II0OKa3ajad XOPOIIHC
pe3yJjibTaTbl B  HCIIPABIICHUHN OHIH6OK, CBJA3aHHBIX C MOp(bOHOTHGfI u
CHHTaKCHUCOM.

IIpenmymecTBa u pe3yJabTaThl
1. KoHTekcTyaJbHOCTH

OnHrM W3 TJABHBIX IIPEUMYLIECTB MPEIJIOKEHHOM MOJEIN SBIIETCS €€
CIIOCOOHOCTh YYUTBIBaTh KOHTEKCT JJII TOYHOI'O HWCIpPaBJIEHHUS OLIMOOK, YTO
3HAYUTENBHO YJIy4IIaeT KaueCTBO MUCIPABICHUNM B CPABHEHUHU C IIPEABITYIIUMUA
MOJIESIMH, paOOTAIOIIMMHU IO MPUHIUITY «IIOUCK U 3aMEHa.

2. IlpeonoJieHue mpodaeMbl aMmpud0OIHid

Mogens Takxe 3pPeKTUBHO cripaBisieTcs ¢ aMPUOOIUSIMU — CITydasiMu, KOTia
OJIHO CJIOBO WJIU KOHCTPYKIIUSI MOTYT OBITh MOHSTHI TO-Pa3HOMY B 3aBUCUMOCTHU
OT KOHTEKCTA, YTO SIBJISIETCS YaCTOU MPOOJIEMOM B pYCCKOS3BIYHBIX TEKCTAX.

3. YHuBepcaabHOCTH
Mopenb MOpoOAEMOHCTPUPOBAIA BBICOKYI0 YHUBEPCAIBHOCTh, CIPABISISCH C
Pa3TUYHBIMK TUITAMH TEKCTOB, OT Ta3€THBIX CTaTEeH 0 TEXHUYECKUX M HAYYHBIX
myomuKauii. 9TO OTKPBIBACT NMIMPOKHE TMEPCTICKTUBHI I €€ MPUMCHCHHS B
pa3IMUHBIX 00JIACTSAX, TAaKMX Kak 0Opa3oBaHWe, Hay4yHas paboTa u OU3HEC-
KOMMYHUKAIIUH.

3akiroueHue

[IpencraBienHass Mojenb I WCOpPABJICHUS TpaMMaTHYECKUX  OMIMOOK B
PYCCKOSI3BIYHBIX TEKCTaX SIBJSIETCS 3HAUYUTENIBHBIM IIaroM BIEpes] B 00JacTu
aBTOMATHYECKON 00pabOTKH si3bIka. Ee KOHTEKCTYyaIbHOCTh U CHOCOOHOCTh paboTaTh C
0oJiee CIOKHBIMM CUHTAKCUYECKUMU KOHCTPYKIMSAMU JACNIAIOT €€ OJHUM M3 JIyUIIUX
MHCTPYMEHTOB JIJIsl CO3/IaHUsI TPAMOTHBIX TEKCTOB.
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OnHako HEOOXOIUMO MPOJIODKUTH padOTy HaJl YJAyYIIEHHEM MOJACIH, OCOOCHHO B
OTHOIIICHUH €€ aJanTallii K Celu(pUIEeCKUM TEKCTaM U JOMEHaM.
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POJIb BUTAMMUHOB B MEJUIIUHE: 3SHAYEHUE UIA 3JOPOBbS U
ITPOPUNJIAKTHUKA 3ABOJIEBAHUH

[:xkanmapos Mepaan IlepaenneBuu

IIpenonasarens, TypKkMEHCKUM rOCy1apCTBEHHBIA MEAULIMHCKUN YHUBEPCUTET UM.
Meipara ['appeieBa
r. Amxaban TypkmeHucTaH

BuraMuHbl — 3TO OpraHu4ecKkue BELlecTBa, KOTOPbIe HEOOXOJUMBI JIJIs1 HOPMaIbHOIO
(GYHKIIMOHUPOBAHMS YEIOBEYECKOTO OPraHu3Ma. XOTsI BATAMUHBI TPEOYIOTCS B MaJIbIX
KOJIMYECTBAX, OHU UTPAIOT KPUTUUYECKYIO POJIb B MOAJIEPKAaHUN HOPMAIbHONU PabOTHI
pa3NMYHBIX OpraHoB U cucteM. HepaBHue uccienoBaHus B 00J1aCTU MEOULMHBI U
JUETOJIOTUH MOKa3bIBAlOT, YTO BUTAMUHBI HE TOJBKO HEOOXOIMMBI JJI POCTa U
pPa3BUTHUS, HO U BIMSIOT HA NPO(UIAKTUKY U JI€UEHUE MHOTUX 3a00JIeBaHUH, BKIIIOYas
0ose3Hu cepAla, AnadeT, pak 1 HEBPOJIOTHUECKHE PacCTPOMCTRA.

Kanaccupukanuss BUATAMUHOB ¥ MX (DYHKIUM B OPraHu3Me

ButamuHbl  gensaTCss  Ha  JIBE  OCHOBHBIE  TIPYINNBL:  BOJOPAaCTBOPUMBIE U
KupopacTBopumble. Kaxkaas M3 3THX TpyII MMEET CBOIO CIEUU(UYECKYIO POJib B
OpraHu3Me U TpeOyeT pa3IMuHbIX METOJOB YCBOCHHMSI U XpPaHEHUS.
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BOIlOpaCTBOpI/IMbIe BUTAaMHUHbI

K BOAOPACTBOPHUMBIM BUTAMHWHAM OTHOCATCA BUTAMHWHBI I'PDYIIIIbL B u Butamun C. Ot
BUTaMHWHBI HC HAKAIIIIMBAIOTCA B OPraHu3Me 1 JOJIKHBI IIOCTYIIATh C HI/Iﬂ_Ief/’I CXKXCOHCBHO.

Buramunbl rpynnel B: Butamuner Bl (tmamun), B2 (puboduaun), B3
(amanun), B5 (mantoreHoBas kuciora), B6 (mupumokcun), B7 (buotun), B9
(bommeBas xucmota) m B12 (koGamamMuH) WMEIOT Ba)XHOE 3HAYCHHE IS
HOpMau3alu oOMeHa BellecTB. Butamuusl rpynimsl B urpatot kiiroueByto poJib
B SHEPreTHYECKOM OOMEHe, NOAJEPKUBAIOT pPad0Ty HEPBHOM CHUCTEMBI U
YYacTBYIOT B 00pa30BaHHUHU KJIETOK KPOBH.

Buramun C (ackopOunoBasi kucjora): Buramun C u3BECTEH CBOMMHU
AQHTUOKCUIAHTHBIMH CBOWCTBAMH M CIIOCOOHOCTBIO YKPEIUIATh HUMMYHHYIO
cuctemy. OH cnocoOCTBYeT 00pa30BaHUIO KOJUIAreHa, MOAACP>KUBACT 3J0POBhE
COCYJIOB, KOKU U KOCTEH, a TaKKE YCUIIMBAET IEUCTBUS IPYTUX aHTUOKCHUJIAHTOB
B OpraHu3Me, TAKUX Kak BUTaMuH E.

KupopacTtBopuMbIe BUTAMHUHBI

KupopactBopumbie BuTtamuHbl, Takue kak A, D, E u K, moryr HakammBaTbcs B
KUPOBON TKAaHU U IIE€YEHU, YTO MO3BOJAET OPraHU3My HCIIOJIb30BATh UX B IEPHUOJBI
nedurmTa.

Buramun A: HeoOxoaum i HOPMAJIBHOTO 3PEHUS, a TaKKe MOAACPKUBACT
MMMYHHYIO CHCTEMY, KOXKY M CIHM3UCTble 0007104YKkH. BuramuH A ydacTByeT B
Mpoliecce KJIETOYHOIO JIEJIEHUSI U POCTa, YTO OCOOEHHO BAXKHO ISl AETel U
OepeMEHHBIX JKCHIINH.

Buramun D: OrtoT BUTaMHMH peryaupyer oOMeH Kaiabiusi U Qocdopa, 4To
KPUTHUYECKH BaXKHO JUIA 340pOBbs KocTel. HenaBHMe nccnenoBaHus MOKas3aiu,
yTO BUTaMHUH D Takxke cnocoOCTByeT (PYHKIIMOHUPOBAHUIO UMMYHHOM CUCTEMBbI
¥ MOKET CHMYKATh PUCK Pa3BUTHS 3a00J€BaHUMN, TAKUX KaK OCTEONOPO3 U PaK.
Buramun E: CunbHblil aHTHOKCHUIAHT, KOTOPBIM 3alllUIIAET KIETKA OT
OKHCIIUTENILHOTO cTpecca. ButamuH E nomoraer nogaep:xuBarth 310pOBbE KOXKU,
IPEAOTBPAILACT IPEKACBPEMEHHOE CTAPEHUE W OKA3bIBAECT I1OJIOKUTEIBLHOE
BO3JIEVICTBHE HA CEPIACYHO-COCYIUCTYIO CUCTEMY.

Buramun K: OCHOBHOU BUTaMUH, OTBEYAIOIINI 32 CBEPTHIBAEMOCTb KpoBU. OH
MIOMOraeT opraHu3Mmy (opMupoBaTh O€JKH, KOTOpbIE MOAJIEPKUBAIOT
HOPMAaJIbHYIO CBEPTHIBAEMOCTH KPOBH U 37J0POBbE KOCTEH.

BaxHOCTH BUTAMHHOB B NIPOPHIAKTHKE 32a001eBaHUI

JlebuuT BUTAaMHUHOB MOXXET MPUBECTH K MHOXKECTBY 3a00JICBaHUM, TaKUX Kak
ABUTAMHUHO3bl U XPOHUYECKHUE 3a00JieBaHMsl. Ba)kHO MOMHUTh, YTO BUTAMUHBI UMEIOT
pemiaroniee 3Ha4Y€HUE HE TOJBKO ISl MPENOTBpalleHHs] 3a00JIeBaHUM, HO W A
NoJiIep>KaHus OOIIETO 310pOBbs OpraHU3Ma.
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o Iuura (nedpunur Buramuna C): DTOT HEAYT ObUT LIMPOKO PACTPOCTPAHEH CPEAU
MOPSIKOB B IIPOIIJIOM, KOTJ[a OHU HE MOTJIM OTPEOSATH CBEXHUE PPYKTHI U OBOLIH.
[{uura xapakTepusyeTcsi KPOBOTOUMBOCTBIO JIE€CEH, CJIa0OCThbi0, OONsIMU B
cycraBax u ycranoctbio. Jlepuuur Butamuna C HapyliaeT CMHTE3 KOJUIareHa,
HEO0OXO0IUMOT0 ISl HOPMAJIbHOM PabOThl COETUHUTENBHBIX TKaHEH.

o Paxur (medumur Butammna D): Paxut — 3aboneBanue, CBSI3aHHOE C
HAPYLICHUEM MUHEpAIIM3aLMU KOCTEH, Yallle BCTpeyarolieecs y aerei. Buramun
D urpaer BaxkHYI0 pojib B YCBOCHHMM Kajblus U (ocdopa, N1ByX MUHEpAJIOB,
KOTOpbIE HEOOXOIUMBI /111 HOPMAJIBHOTO Pa3BUTHSI KOCTEH U 3y0OB.

o Ocreonopo3: Henocratok ButaMuHa D y MOXKUIBIX JTHOAEH MOXKET IPUBECTH K
0CTEONOpO3y — 3a00JIEBaHUIO, NPU KOTOPOM KOCTH CTaHOBSATCSA JIOMKHMHU U
CKJIOHHBIMH K TIEPEIIOMAM.

o HeBposornueckue paccrpoiictBa: [edurur BuramuHa B12 mMoXeT BbI3BaTh
AHEMHIO, a TAK)KE HEBPOJIOTUYECKUE PACCTPOMCTBA, BKIIOYAsl MOTEPIO MAMSTH,
JIETIPECCHIO, a TAKKE MOXKET OBITh CBSI3aH C Pa3BUTHEM 00JIe3HU AJbITelMepa.

o Cepaeuno-cocyauctbie 3a0oseBanusi: lccneqoBaHusi TOKa3bIBAOT, YTO
ButamuHsl B6, B9 (ponmesas kucnora) u B12 MoryT nomMmoub CHU3UTHh YPOBEHb
TOMOLIMCTENHAa — BEIIECTBA, KOTOPOE, B CIy4yae €ro M30bITKA, CIIOCOOCTBYET
Pa3BUTHIO CEPICYHO-COCYIMCTHIX 3a0oiyieBanmii. Butamun E, B cBOl ouepenp,
IIOMOTaeT MPEAOTBPATUTh MOBPEKIACHUS KIETOK COCYAOB, YTO CHUXKAET PHUCK
aTepoOCKIIepO3a.

YyacrteyeT B oOMeHe BellecTs,

perynupyeT UMpKynsaumio Kposm

M KpoBeTBOpeHue, paboty rnagkomn

MyCKynaTypbl, akTuBuanpyer pabory

mo3ra. Mpu HegocTaTke-3aboneBaHKye

Bepu-6epu (nopaxeHmne HepBHES
CUCTEMbI, OTCTaBaHue B PoCcTe,

cnabocTb U napanuy KOHe4YHoCTen). |

Copepxurcs:
B opexax,
anenbcuHax,
xnebe
rpyboro nomona,
MACe NTUUbI,
3eneHn.
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HcnoJsib30BaHne BUTAMHUHOB B JICUCHUH 3200J1€eBAHUM

ButamuHbl Takke aKTHBHO HMCIOJB3YIOTCS B MEAUIIMHCKON TMPaKTUKE IS JICUCHUS
Pa3JIMYHBIX 3a00JICBaHUM.

uader: Butamunsl D, Bl, B6 u Bl2 akTuBHO UCHONB3YIOTCS B TEpanuu
nuabeta. Butamua D ciocoOCTBYeT ynydlllEHHIO YyBCTBUTEIBHOCTH KIIETOK K
WHCYJIMHY, a BUTAaMUHBI B mommepXuBal0T HOPMalbHYIO pabOTy HEPBHOU
CUCTEMBI, PEAOTBpAIas OCIOKHEHUS, TAKME KaK AuabeTrnueckas HEBPOIaTHs.
Onkogorus: Butamunbl C u E npuMeHsItOTCSt B KOMIUIEKCHON Tepanuu paka
Oylaromapsi X aHTHOKCHIAHTHBIM CBOMCTBaM, KOTOPBIE TIOMOTAIOT OOPOTHCS C
OKHCIIUTEIIbHBIM CTPECCOM, BBI3BIBAEMBIM PAKOBBIMHM KiieTKaMu. OaHaKo
MCCIIEIOBAHUS 110 MPUMEHEHHUIO BUTAMUHOB TIPH JICUEHUH PaKa MpOI0JKAIOTCS,
1 uX 3P PEeKTUBHOCTD BCE €I1e HAXOIUTCS HA CTAAUHN U3yICHHSI.

Icuxnueckoe 3a0poBbe: Butamunawsl B, ocobenno B6, B9 u B12, urpator
BAXHYIO POJIb B TOJJEPKAHUM TICUXUYECKOrO 370pPOBbA, Yiydilas paldoTy
HEPBHOW CUCTEMBI M YMEHBIIIAsi CAMIITOMEI Jienipeccru. HenaBHue uccnenoBanus
MOKA3bIBAIOT, YTO BUTAMHUHBI Tpynnbl B MOTyT OKa3bIBaTh MOJIOKUTEIBHOE
BO3/ICIICTBHE HA JIFOAEH C AENPECCUEH U TPEBOKHBIMU PACCTPOIICTBAMM.
3a0osieBanusa ria3: ButamMmuH A aKTMBHO UCIHOJB3YETCS I JICYEHUS
pa3IMUHBIX 3a00JICBaHUM TJia3, TAKUX KaK HOYHasg CJenoTa, a TakXe B
PO IITAKTHKE KaTapaKThl U IETCHEPAITNI MaKYJIbl y TIOKUJIBIX JIF0Iel. Butamun
C Takke OKa3bIBaCT MOJIOKUTEIBLHOE BO3JACHCTBUE HA 3JJ0POBHE IJ1a3 U MOXKET
MIOMOYb IPEAOTBPATUTH KATAPAKTY.

—
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BuramuHsbl ¥ cTapeHue

C Bo3pacToM NOTPeOHOCTh B BUTAMHUHAX MOKET YBEITUUMBATHCS, TOCKOJIBKY CHUYKEHUE
GYHKIIUM KEITyAOYHO-KUIIIEYHOTO TpakTa U OOMEHa BEIIEeCTB 3aMEUIIET YCBOCHHE
nuTaTenbHbIX BemecTB. Butamuubel C m E, Onaromapss CBOMM aHTHOKCHUIAHTHBIM
CBOMCTBaM, MOMOTAOT 3aMEJIUTh CTAPEHHME KJIETOK, 3aIIMILIAs UX OT MOBPEXKICHUH,
BBI3BAHHBIX CBOOOIHBIMU paUKaIaMH.

Kpome Toro, Butammusl rpynnsl B um ButaMmuH D momoraroT noanepKuBath
KOTHUTUBHYIO (DYHKIHMIO U 3aMEJJISIIOT Pa3BUTHE BO3PACTHBIX 3a00JEBaHMI, TAKHX KaK
0ose3np Anplreiimepa u aemenuusa. Butamun K moMoraer coxpaHuTh IUIOTHOCTD
KOCTEH U IPEIOTBPATUTh OCTEONIOPO3.

3akiIoyeHue

ButaMuHBI UIparOT KIIOUYEBYHO pOJb B TNOAJACPKAHUHM 3J0pPOBbSI UEIOBEKA H
npoMIaKTUKE MHOXECTBa 3aboneBanuii. HenmaBHue wucciienoBaHus MOJYEPKUBAIOT
BAXXKHOCTbH MMPABUJILHOTO TUTAHUS U TIOJIEPKAHUS YPOBHSI BUTAMUHOB B OPTaHU3ME ISl
Mo/I/Iep KaHusl HOPMAITLHOTO (DYHKITMOHMPOBAHUS BCEX CUCTEM OpraHu3Ma. Buramunbl
MMEIOT Ba)KHOE 3HAUCHHUE B JICUCHUM XPOHUUYECKUX 3a00JI€BaHMM, TaKUX Kak AUAOET,
00JIe3HU cep/lla U paK, a TaKKe UTPAOT BAXKHYIO POJIb B YIYUIIEHUHU MCUXUYECKOTO
3I0POBbS M 3aMEIJIEHUH MPOIIECCAa CTAPECHHUSL.
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O,Z[HaKO BaXHO IIOMHHUTD, YTO M30BITOYHOE HOTpe6J'ICHI/IC BUTAaMHWHOB MOXXECT IIPUBECTU
K THUIICPBUTAMHUHO3Y, YTO TAKKC OIIACHO I 3J0POBbA. HOBTOMy KOHCYJIbTaUs C
BpadoM IICpea Ha4aJIOM IIpu€Ma BUTAMHUHHBIX I[O6aBOK BCCraa HCO6XOI[I/IM3.
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HAYYHBIN )KYPHAJI
HAYKA U MUPOBO33PEHUE

YIK-61
®EPMEHTLI: X POJIb B MEJMIIUHE ¥ 3JI0POBBE YEJIOBEKA

HlammbieBa Aiiazkemana CepaapoBHa

IIpenonasarens, TypKMEHCKUM rOCYy1apCTBEHHBINA MEAUIIMHCKUN YHUBEPCUTET UM.
Meipara ['appeieBa
r. Amxaban TypkmeHucTaH

depMeHThl — 3TO OMOJOTUYECKUE KaTaIU3aTOPbl, KOTOPHIE YCKOPSIOT XUMUYECKUE
peaKkuu B XUBBIX opraHu3max. OHM SIBISIOTCS HEOTHEMJIEMOW YacThbl0 MHOXECTBA
MeTa00IUYECKHUX MPOIECCOB, BKIIIOYAs MUILIEBAPEHUE, KJIETOYHOE JIbIXaHUEe, CUHTE3 U
pa3pyIIeHne MOJIEKYJI, a TAKKe PeryJIAIHUI0 TeHETHIeCKor nHpopmanuu. B Menunmae
(GhepMEeHTHl WTPAIOT LEHTPAIBHYIO pPOJIb, TaK KakK WX JIeOUINT WIH HapyIICHUE
AKTUBHOCTH MOTYT IPHBECTH K PA3IMIHBIM 3a00JICBaHUSAM, a UX NIPUMEHEHUE B BUJIE
[pernapaToB 3HAYUTENIBHO YJIy4YIIAeT JICUEHUE MHOKECTBA ATOJIOTUM.

Ilpumenenne pepMeHTOB

k r :H':g;
= | i

? @ Jlexapcrea

MeauuuHa BuHopenue

@ ButamuHbi
=
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OO0mue cBenenns o pepmMeHTax

@epMEHTBI — 3TO OEJIKM, KOTOPBIE YCKOPSIOT XWMHUYECKHE PpPEAKLUUH, CHUXKas
aKTUBUPYIOLIYIO JHEPrHI0, HEOOXOAMMYIO Uid UX TNpoTekaHus. Bce depMeHTsI
CHELM(PUUHBI JUIsI ONPENCNICHHBIX pPEaKUMi W KaTaIU3HPYIOT TOJBKO OJHY WM
HECKOJIBKO CXOAHBIX peakuuil. [Ipomecc nx NEHCTBHs BKIOYAET HECKOJIBKO JTAIlOB:
CBSI3bIBaHUE C CyOCTpaToM (MOJIEKYJION, HA KOTOPYIO (PEPMEHT OKa3bIBAaeT ACHUCTBUE),
oOpa3oBaHME AaKTUBHOIO KOMIUIEKCA, NPOTEKaHUE pEaKIMH U BbICBOOOXKIECHHUE
IIPOAYKTOB PEAKIIUH.

Monekynbl cyOcTpara CBS3BIBAIOTCS ¢ (PEpPMEHTOM Ha ONpEACICHHON 00JacTu ero
CTPYKTYphI, Ha3bIBAa€MOW aKTUBHBIM IeHTpoM. [locie 3Toro ¢GepMeHT ycKopsieT
IpeBpalieHre cyocTpaTa B MPOIYKTHl PEAKIMK, KOTOPBIC 3aTeM BBICBOOOXKIaOTCs. B
mporecce padoThl (PEPMEHT HE PACXOIyETCs, YTO JIEJAeT €ro BBICOKOA(D(PEKTUBHBIM
KaTaJIN3aTOPOM.

Kpome Toro, QepmeHTsl MOTYT OBITH KaK OHHAOTEHHBIMH (0Opa3yrolIMMUCS B
OpraHu3Me), Tak U SK30T€HHBIMH (ITOCTYNAIOIIMMHU U3BHE, HATPUMED, C MUILECH UK B
COCTaB€ JIEKapCTB).

Tunsl pepMeHTOB U UX PYHKIIUH

@®epMeHTBl MOXHO KJIacCU(PUUUPOBATh 1O TUIY pEaKUHUH, KOTOPYHD OHH
Katanu3upyroT. Kaxnprii kimacc (epMEHTOB BBINOJIHSET YHUKaJIbHbIE (DYHKIUU B
OpraHu3Me:

o OKHMCINTENbHO-BOCCTAHOBHUTEIbHbIE  (epMeHTBI  (OKCHIAOPEXYKTa3bl):
Y4acTBYIOT B pEaKUUSIX OKHUCICHHS M BOCCTAaHOBJICHUS, MOAJIECPKUBAIOT
HHEPTreTUYECKUM OOMEH B KJIIETKAX, YYACTBYIOT B IIEPEHOCE DJIEKTPOHOB.

o Tpancdepaspl: Ot GepMeHTH KaTATU3UPYIOT MEPEHOC (PYHKIIMOHATHHBIX
rpynn  (HampuMmep, aMHHOTPYIIbI, METHJIbHBIE TPYNIbl W T.JO.) MEXIY
MOJIEKYJIaMH, YTO UTPAET BAKHYIO POJIb B CHHTE3€ OCJIKOB, HYKJICMHOBBIX KUCIIOT
U IPYTUX OMOMOJIEKYII.

o I'mapouasbi: OCyIIECTBISIIOT pa3pblB XUMHUYECKUX CBSA3EH C MOMOILIBIO BOJIBI.
Ot10, Hampumep, (EpMEHTHl NHUIIEBAPCHMs, TaKHME Kak aMujiaza W JIMIasa,
KOTOPBIE PACHICTUISIIOT YIJIEBOABI, >KUPbl U O€NiKu, oOecredynBasi OpraHu3M
HEOOXOIMMBIMH MUTATEILHBIMU BEIIIECTBAMH.

o JImazwl: KatanusupyroT yjajieHue aTOMOB WJIM TPYINT aTOMOB 0€3 BObI, YTO
MPUBOAUT K OOpa3oBaHUIO JIBOMHBIX CBs3e. OHUM yYacTBYIOT B CHHTE3€
HEKOTOPBIX MOJIEKYJI U 00pa30BaHUM YTJIEKUCIIOTO rasa.

o MW3omepasbl: OTu GdepMeHTH 00eCreYynBalOT MPeoOpa3oBaHUE MOJIEKYJ B
M30MEpHBIC (POPMBI, UTO MOXKET OBITh BAXKHBIM B PA3JIMUYHBIX METa0OIMICCKUX
MyTSX.

o Jluraser: Karamm3upyroT CHUHTE3 XMMHUYECKMX CBSA3EHM MEXIY MOJIEKYJIaMH,
4acTo ¢ Ucnoyib30BaHueM 3Heprun AT®. Jluraszsl BaKHbI B IPOLECCAX, TAKUX KaK
penapanusa JJHK u cunre3 PHK.
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Kaxnpiii kiacc ¢epMEeHTOB WIrpaeT CBOI YHUKAIbHYIO POJIb B OpraHu3Me, U HX
HOpMaJIbHOE (YHKIIMOHUPOBAHUE KPUTHUECKHU BAXKHO VISl OJJIEP>KaHUS 3J0POBBSL.

PoJab ¢pepmMeHTOB B Opranusme

@depMeHTHI y4acTBYIOT B MHOXECTBE (H3HOJIOrHMYecKux mpoueccoB. Haubomnee
BaXHBIMU (DYHKIUSAMU (PEPMEHTOB SBISIOTCS:

o IlumeBapenmne: Amunaspl, Juma3bl U MTpoTea3bl — (EPMEHTHI, KOTOPHIC
pazjararoT yrjieBOJbl, )KUpPbl U OEJIKM B IpOLEcCe MepeBapUBaHUs MUILU. IJTO
MO3BOJIIET OPraHU3MY H3BJIEKATh MUTATENIbHBIE BEIIECTBA, HEOOXOIUMBIE IS
NOJJICPKAHUS )KU3HEACATEIBHOCTH.

o MerabGonu3m: @PepMeHTb NOJACPKUBAIOT META0OJINYECKUE IPOLIECCHl B
KJIETKaX, TaKUE KaK INIMKOoIu3, LUkl KpeOca, okuciieHUEe >KUPHBIX KUCIOT U
cunte3 AT®. O1u mpoueccsl 00ecIeunBaOT KJIETKA SHEPTUEH JIJIs1 BBIIOIHEHUS
uX QyHKIUH.

o Jlerokcukanus: OepMeHTHI MIEUYECHH, TaKUE Kak HUTOXpoMm P450, ydacTByIOT B
MeTa0oJIu3ME TOKCMHOB M JIEKApCTB, MpeBpallass X B BOAOPACTBOPHMBIEC
BEILIECTBA, KOTOPHIE MOTYT OBITh BBIBEJEHBI U3 OPraHU3Ma.

o Perenepanms kierok u Tkaneii: Hekoropsie pepmentsl, Takue kak JIHK-nuras
n /IHK-nonumepaspl, urparoT BaXKHYIO poJib B penapanuu nospexacnui JJHK n
KJIETOYHOM JIEJICHUU.

o« HNmmyHHas cucrema: OepMEHTBHl MOTYT TaK)KE€ Y4acTBOBATh B IOAACPKAHUHN
UMMYHHON cucTteMbl opranusma. IIpumepom sBisieTcss (QepMEHT JIM30LUM,
KOTOPBIM 3alUIIAET OPTaHU3M OT OaKTEepuil.

(I)epMeHTbl B Me¢IUNIINHE

Hedbuuut mnn u30bITOYHAST AKTUBHOCTH (DEPMEHTOB MOKET MPUBECTU K Pa3IUYHBIM
3a0oneBaHusiM. B MenuuHe pepMeHThI HCIOIB3YIOTCS KaK TUarHOCTUYECKHE MapKephbl
Y TEpPAINEBTUYECKHUE CPEICTBA.

/{narnocTuka 3a00/1eBaHUM ¢ IOMOIIbIO epMEHTOB

depMEeHTHI UTPAIOT BaXKHYIO POJIb B IMATHOCTUKE 3a00sieBaHuil. HekoTopeie pepMeHThI
MOTYT CIIY>KHUTh MapKepamu MOBPEKACHUS TKaHEN Wik opraHoB. Hampumep:

o Amunorpancdepasbl (ACT u AJIT): [loBbiieHHBIE yPOBHU 3THX (HEPMEHTOB B
KPOBHU MOT'YT CBUETEIBCTBOBATH O OBPEXKICHNHN [IEYEHHU, KaK IIPH T€IIaTUTE WIIN
LHUppO3eE.

o Kpearunkunaza (KK): VBenuuenue ypoBHsS 3TOro ¢epMeHTa MOXKET OBITh
CBSA3aHO C MOBPEXKICHUEM CEpJCYHON MBIIILBI TPU UH(PAPKTE MUOKAPAA.

o Jlakrannepuaporenasa (JIAI'): Ucnons3yeTcs st AMarHOCTUKU MH(GAPKTOB,
OIyXOJIEU U TEMOJIU3A.

o Ammuiasza uauna3sa: [loBbilieHre YpOBHS 3TUX (PEPMEHTOB MOKET YKa3bIBaTh HA
MaHKPEaTUT WK 3a00JIeBaHUS MTOXKETYOYHON Kee3bl.
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Hcnoab3oBanue ¢pepMeHTOB B Je4eHNH 3200J1eBAHN I

@depMeHTHI TakKe MPUMEHSIOTCS B JieueOHbIX Leisx. Hampumep, depmeHTaTHBHBIE
mpenapaTsl KCIMOJB3YIOTCA ISl yIAy4YIIeHHs THUIIEBApeHUs W JeueHus aeduiura
(bepMEeHTOB B OpraHuU3Me.

depmenTHbIe npenapatel: [Ipenapatsl, cogepkamnme (HepMEHThI, TaKue Kak
aMmiia3a, JuIasa M IpoTeas’a, MHUPOKO HCIOJIB3YIOTCS IPU PaCCTPOMCTBAX
MUIICBAPEHUs, TaKUX KaK TMaHKpeaTUT, (¢EepMEHTHAs HEIO0CTaTOYHOCTb,
3a00JIeBaHUS KEIyAKa U KUIICYHHUKA.

@depMeHTHBIC TIPenapathbl B Tepanuu paka: @epMeHThl, TaKue Kak ManavH 1
OpomenanH, KOTOpbIE MONY4al0T M3 PACTeHHM, MOTYT OBITh HCIIOJIb30BAHBI B
Ka4eCTBE JTONOJHEHUS K TPAAULIMOHHOMY JICUEHHUIO PAKA, IOCKOJIBKY OHU MOTYT
MIOJABIATH  POCT  OINYXOJIEBBIX  KJIETOK W  YJIy4dllaTb  BCACBIBAHUE
XUMHOTEPANIEBTUYECKUX MTPENAPATOB.

I'enorepanuss M ¢epMeHTHbIE 3aMeCTUTeNbHbIC Tepanuu: B HEKOTOPBIX
ciydasix (DepMEHTHI MCIONB3YIOTCS B TEpalliid HACJIEICTBEHHBIX 3a00JI€BaHUM,
TaKMX KaK MYKOBHUCIMJ03, IPH KOTOPOM MAIMEHTHI MOTy4atoT (GEepMEHTHI IS
YIIy4IIeHUS pa0OThl MUIIEBAPUTENBHONW CUCTEMBI U O0JIETYEHUs AbIXaHUS.

Crnoxxupie

npoCTLIe (xo;10pepment)

A TPUNCUH
| nencuH

[Pk |

Anogepment
(GesrkoBast

Oprannveckme

Honwi

Rl MeTALIOB
0 KoepMenThl
[ J '
HOOC~CH—CHy~CHy~C~~NH~CH—C~NH~CH,~COOH
| s l & ’ Buramuusi, rem, Mg,Cu, Zn,
NH, 0 1,~SH HYKICOTH/ABL, [Ty TATHON Fe, Mo
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I'eneTnyeckue HapylIeHUs (PePMEHTATUBHON AKTHBHOCTH

HexoTopsie 3a00ieBaHus CBA3aHbBI C TCHETUYSCKUMU JIe(heKTaMu, KOTOPbIe IPUBOIAT K
ACPUIMTY WM OTCYTCTBHIO OINpeAciieHHbIX (epmenToB. [IpumepoM Takoro
3200J1€BaHUA SIBJISECTCA:

o MeHWIKETOHYpPHsI: OTO HACIEACTBEHHOE 3a00JieBaHUE, IpU KOTOPOM
OTCyTCTBYeT (epMeHT (eHUTaNTaHuH-TUAPOKCHUIA3a, YTO MPUBOAUT K
HAKOIUICHUIO (peHHUJIAIAaHWHA U TOBPEXKICHUIO Mo3ra. JledeHue 3akmiodaercs B
CTporoil nuere, OeAHON (heHUITATaHUHOM.

o T'moxo030-6-pocharaernaporenaznas HEI0CTATOYHOCTD: J10
HACJICJCTBEHHOE 3a00JieBaHME, MPU KOTOPOM AehHUIIUT (hepMEHTa TIIFOK030-6-
docharaernnporeHazpl TPUBOJUT K Pa3pyILICHUIO SPUTPOLIUTOB U TEMOJH3Y,
0COOEHHO NMpU UHPEKUHUAX WU YIIOTPEOIEHUN HEKOTOPBIX MPEnapaTos.

TepaneBTHYECKOE HCNOJIB30BaAHUE (PEPMEHTOB

CoBpeMeHHas MEAUIIMHA aKTUBHO HCCIIETyeT BO3MOKHOCTH MTPUMEHEHUs ()EPMEHTOB B
JICYCHUH pa3NUYHbIX 3a00neBannii. [[puMenenre GepMeHTOB B Tepaluu AaeT HAACKIY
Ha YCIEIIHOE JIEYEeHHEe MHOKeCTBa 3a0oJjeBaHMU, BKIOYas pak, Jauaber u
MH(EKIMOHHBIE OOJIE3HH.

o ®epmeHTHas Tepanusa paka: HekoTopsie pepMeHThI 0051aat0T CIOCOOHOCTHIO
pa3pyumiatb  omyxoJieBble  kieTku. Hampumep, OpomenaumH, (QepMeHT,
U3BJIEKAEMbIi W3  aHaHaca, TMpOSBISET  NPOTUBOBOCHAIUTENbHBIE U
AHTUKAHLEPOTE€HHBIE CBOMCTBA.

o Tepanus ¢ ucnosib3oBaHueM (pepMeHTOB B ciydyae HApYIIeHMil HMMYHHOM
cucrteMbl: DepMEHTHI, Takhe KaKk HWMMYHOTJIOOYJIHMHBI, HCHOJB3YIOTCS IS
JEYEHUs] UMMYHOJS(ULHUTHBIX COCTOSIHMM, a TakXke MpU ayTOMMMYHHBIX
3a0071€BaHUSX.

o [Ilankpernyeckue ¢epmeHTbl: B KayecTBe 3aMECTUTENBHOM TEpAINUMU IS
NAlMEHTOB C XPOHWYECKMM MaHKPEaTUTOM WIM T[OCIE YNAJIEHUS YacTu
HOJKEITYTIOYHOM Kelle3bl, TPUHUMAIOTCS Mpemnaparbl ¢ (epMeHTaMH, YTOOBI
VIYYIIUTh MIEPEBAPUBAHKUE MUILU U OOJErYUTh CUMIITOMBI 3200JI€BaHHUS.

3akJIoueHue

depMeHTBHl WUrpalOT HEOIEHUMYIO POJIb B TOAJACPKAHUU 370pPOBbS OpPraHU3Ma U
nedeHuu 3aboneBanuid. VX neunut win HapylieHne akTUBHOCTH MOXKET MPUBECTU K
pPa3IUYHBIM MEIUIIMHCKUM TpolOsieMaMm, BKJIIOYAas pPacCTPOMCTBA TMHUIIECBApCHUSI,
3a001eBaHUs CEp/Illa U MOYCK, a TAKXKe reHeTndeckue 0osie3Hu. COBpeMEHHBIE METOIbI
JTUATHOCTUKM W TEpanmuy aKTUBHO HWCIOJB3YIOT (EPMEHTHI, OTKpBIBasi HOBBIC
BO3MOYKHOCTH JIJISI JISUCHUS 3a00JICBaHUH U TIOIICP KaHKS 3/I0pPOBbsl. Ba)KHO MTOMHHUTB,
YTO IPUMEHEHHUE (DEPMEHTHBIX IIPENapaToB JOHKHO OCYIIECTBISITHCS MO KOHTPOJIEM
Bpadya, 4ToObI N30€XKaTh HETATUBHBIX MTOCIICICTBU.
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YJIK-615

HAHOMATEPHUAJIBI JJIS HEJEHATIPABJIEHHOM JOCTABKH
JIEKAPCTB: HEPCIIEKTHUBbBI U BbBI3OBbI

CmupnoBa Exarepuna BukropoBHa
KaHIU/1aT XMMUYECKUX HayK, JOLEHT, Kapenpa XuMuu, MOCKOBCKU
roCyJIapCTBEHHBIN yHUBepcuTeT nMeHU M. B. JIomoHOCOBa;

Pe6poB Urops BacuinbeBuu
MarucTpaHT, kadenpa OMOMHKEHEPUH U OMOMEIUIIMHCKIX TEXHOJIOTHIA,
Cankr-IlerepOyprckuii rocy1apcTBEHHbII YHUBEPCUTET.

BBenenue

IlenenanpasieHHas TOCTaBKa JIEKAPCTB C HUCIOJIb30BAHMEM HAaHOMATEPUAIOB — 3TO
NepcreKkTUBHas 00J1acTh B 00JacTH (papMalleBTUKA U OMOMEIMLIMHCKON WHKEHEPHH,
KOTOpasi MO3BOJSET MOBBICUTH 3((PEKTUBHOCTh TE€PAlMU U YMEHBIIUTH MOOOYHBIE
sa¢dexTel. Hanomarepuansl, Omarogapsi CBOMM YHUKAIbHBIM (DPHU3UKO-XUMUYECKUM
CBOMCTBaM, MOTYT OBITh HCIOJIb30BaHbl JJIi JOCTaBKM AaKTUBHBIX BELIECTB
HEIOCPEJICTBEHHO B HYKHBIE YYaCTKHA OPraHru3Ma, YTO OTKPHIBAET HOBbIE TOPU30HTHI B
JEYEHUM PA3JIMYHBIX 3a00JIEBaHMI, BKJIOYAas pakK, HUHPEKUHOHHBIE OONE3HU U
HENpPOAETeHEPATUBHBIE 3a00I€BaHMSL.

IIpeumyiecTBa ¥ BO3MOKHOCTH HAHOMATEPHAJIOB
1. Maublii pa3mMep U BbICOKAsl IUIONIA/Ib OBEPXHOCTH

Hanomatepuanbl o6magaroT pazMepaMu, KOTOPbIE€ MO3BOJIIOT UM MTPOHUKATH B
KJIETKM W TKaHW, YTO 3HAYUTEIHHO YBEIUYMBAET WX OUOAOCTYNmHOCTh. MXx
OoJpIIIas TI0MIAL MOBEPXHOCTH MO3BOJISET A(h(PEKTUBHO B3aUMOACHCTBOBATH C
KJIETOUYHBIMU CTPYKTypaMuU M 00€CIeUrBaTh JOCTABKY OOJBIIETO KOJUYECTBA
AKTUBHBIX BEIIECTB B IEJIEBbIC YYACTKUA OpraHu3Ma.

2. Cneu(pU4YHOCTH M TAPTEeTUHT

C noMouIpto pa3IMuHbIX MOJIEKYJI, TAKMX KaK aHTUTEJIA, IENTHU/IbI HJIA TOPMOHBI,
MOKHO HaIlpaBJIsiTh HAHOMATEPHUAIIBI Ha CTICIU(PUICCKIE KICTKH WIN TKaHH, YTO
MUHUMHU3HUPYET BO3JICHCTBUE HA 3J0POBBIE OPTraHbl M CHUKAET PUCK MOOOUYHBIX
addextoB. Ilpumepbl BKIIOYAIOT JOCTABKY JIEKAPCTB HEMOCPEJACTBEHHO B
ONyXOJICBbIE  KJIETKA WA  HEUPOHHBIE  CTPYKTYphl MpU  JICUCHUU
HEWpoIereHEPATUBHBIX 3a00JICBaHUH.
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3. MHOropyHKIMOHAIbHOCTH

Hanomarepuanbl MoryT OBITh (PYHKIMOHATM3UPOBAHBI ISl  BBIMOJIHEHUS
HECKOJIBKHMX 3a/1ad OJHOBpeMEHHO. OHM MOTyT HE TOJBKO TPAaHCIIOPTHUPOBATH
JIeKapcTBa, HO U 00ecreunBaTh UX KOHTPOJIUPYEMOE BBICBOOOXKIEHUE, a TaAKKe
IPOBOJUTh MOHUTOPUHI COCTOSIHMS OpraHHW3Ma C IIOMOIIbIO BCTPOEHHBIX
JUArHOCTUYECKHUX areHTOB.

IIpo6s1eMbI U BHI3OBBI
1. TokCMYHOCTH U OMOCOBMECTUMOCTD

OnuH U3 OCHOBHBIX BBI30BOB IIPH UCIIOJIB30BAHUN HAHOMATEPUAJIOB B MEIUIIHE
— 3TO UX TOKCUYHOCTh M MOTEHUMAJIBbHOE BO3JCHCTBHE Ha 30POBBIC TKaHH.
MHorue HaHOMaTepuaabl MOTYT BbI3BIBATH BOCIHAIUTEIbHBIE PEAKIUHN WU
HapymaTh HOpMalbHOE (DYHKITMOHMpPOBAaHHWE KIETOK. VcciemoBaHus B OITOM
0o0JlacCTH HampaBJieHbl Ha pa3paboTKy OHOCOBMECTUMBIX HAaHOMAaTEPHAJIOB,
KOTOpbIE HE OyAyT UMETh HEraTUBHOTO BO3/ICHCTBUS Ha OPTaHU3M.

2. Tlpou3BoaCTBEHHbIE TPYAHOCTH

[Ipouiecc mnpou3BOACTBA HAHOMATEPUAJIOB C 3aJlaHHBIMU CBOMCTBAMHU A
LIEJICHANPABJICHHON JIOCTABKM JIEKAPCTB TPeOYeT BBICOKOTEXHOJIOTUYHBIX
METOJIOB, 4YTO JIeJIaeT UX pa3paboTKy AOporo u Tpyaoemkoil. MaccoBoe
IPOU3BOJICTBO TAKUX MATEPUAJTIOB OCTAETCS CI0KHOM 3aa4eil.

3. I[OJIFOBQ‘IHOCT]) H KOHTPOJIb BLICBOﬁO)K)IeHI/IH

OnHolt U3 3amay sABJsieTCS oOecrneueHrue CTaOMIBHOCTH HAaHOMATEpUAJIOB U UX
JIOJITOBEYHOCTH B OpraHu3Me. BakHO, 4TOOBI JIEKApCTBa, IOCTABIISIEMBIE C
MTOMOIIIBIO HAHOYACTHII, BEICBOOOXKIAJTUCH B HY>KHBI MOMEHT W HE TIPUBOIAITU K
Nepen03upPOBKE UM, HA00OPOT, HEAOCTATOUHOMY d(PPEKTy.

IHepcnekTHBBI

HaHnomaTtepuanbl 1uisi 11eJICHANPABICHHONW JIOCTAaBKH JICKAPCTB OTKPHIBAIOT HOBBIC
MEePCIEKTUBBI B 00JIACTH Tepamuy pa3IudHbIX 3a0oseBaHuil. [Iporao3upyercs, 4To B
OJKalIe MeCATUICTHS TEXHOJIOTHHA HAHOIOCTABKH OKaXyT 3HAUYNTEIHHOE BIUSHUE
Ha pa3BUTHE METUITMHBI U (hapMarieBTHKU. C TabHEUIINMHA YIYUIICHUSIMA B 00J1aCcTH
MaTepUaJIOBEICHUS U OMOMHKEHEPHUH MOYKHO OXKHUIATh CO3/IaHue OoJiee 0€30MacHbIX U
(O ()EKTUBHBIX CHCTEM JOCTaBKH, YTO MPHUBEAET K 3HAUYUTEIHLHOMY VIIYUIIICHHIO
KadecTBa JICYEHUS U )KU3HU ITallHEHTOB.

3akJIroueHue

Hanomatepuanbl it 1ie7eHaNpaBIeHHON JTOCTaBKH JICKAPCTB MPEACTABISIOT COOOM
MEPCIEKTUBHOE HAIIPABJIIEHUE B COBPEMEHHOW MEAUIIMHE.
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Hecmotpss Ha cymiecTByromue NpoOJieMbl, Takhue KaK TOKCHYHOCTh, CJIOXHOCTh
MIPOM3BOJICTBA U KOHTPOJIb BEICBOOOXKIEHUS, pa3pabOTKU B 3TOM 00JaCTH MPOIOIIKAIOT
pa3BuBaThca. bynyliee HAHOTEXHOJIOTUH B MEIUIIMHE OOCIIA€T OTKPHITh HOBBIE
TOpU30HTHl i 3(GGEKTUBHOTO JIeYeHHUS 3a00J€BaHWM, TMOBBINIAsI TOYHOCTh U
0€30MMacHOCTh TEPANIEBTHUECKUX BMEIIATEIHCTB.
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OUBNYECKASA AKTUBHOCTD U 3IOPOBBE YEJIOBEKA: POJIb
CIIOPTA B COBPEMEHHOM OBIHIECTBE

A3anoBa Aiiiap

Crynent, TypKMEHCKOT0 HAllUOHAIbHOTO MHCTUTYTAa MUPOBBIX SI3bIKOB UMEHHU
JloBneTtmMaMmeTta Azaau

r. Amxaban TypkMeHucTaHn

Beamammenos Opasmammer

[IpenonaBatenb, MexayHapoIHOTO YHUBEPCUTETa HEPTH U ra3a UMEHU STHIbITeN
KakaeBa

r. Amxaban TypkMeHUCTaH

PusndecKast aKTUBHOCTb — 3TO HE MPOCTO 3aHATHE CIIOPTOM, d BaKHASI COCTABJIAIOIIAS
3JI0pOBOro 00pa3a KU3HU, KOTOpask BIMSIET HAa MHOTHE aCIEeKThl 3J0POBbs yesloBeKa. B
NOCJIEAHNE JECATWIETHS HAOIIoAaeTcs pPOCT HMHTEpeca K CIOPTY Kak CpEeNCTBY
npO(UIAKTUKY PA3TUIHBIX 32a00JIEBaHUH U YIYUIISHUS OOIIETO COCTOSHUS OpraHU3Ma.
CriopTUBHBIE TPEHUPOBKH SBIISIOTCS BAKHBIM (DAKTOPOM HE TOJBKO i (DU3HUECKOM
(GOpMBI, HO U JUIS ICUXO3MOIIMOHAIBHOIO COCTOSIHUS YEJIOBEKA, PA3BUTUS IUYHOCTH U
COLIMAJIbHOM MHTETPaLUU.

-108 -



Hoab3a pu3n4ecKo AKTUBHOCTH IS 310POBbS

@duszuyeckass aKTUBHOCTh CIOCOOCTBYET VIYUIIEHHUIO BCEX CHUCTEM OpraHU3Ma,
MOBBIILICHUI0 UMMYHHUTETa U CHUKEHUIO YPOBHS cTpecca. OKa3pIBae€T 3HAYUTEIBHOE
BIIMSIHUE Ha!

Cepe4Ho-coOCyIUCTYI0 cUCTeMy. PeryisipHble 3aHATHS CHOPTOM YKPEIUISIOT
CepAle, TMOBBIMAIOT JJIACTUYHOCTH COCYJIOB, CIIOCOOCTBYIOT YIIYYILIEHHUIO
HUPKYJSIUU KPOBH M HOPMAJIM3AllMK apTepuaibHOro naBieHus. B pesymnbrare
CHIDKAeTCsl PUCK 3a00JIeBaHM cep/lia U COCYI0B, TAKUX KaK WH(PAPKT, MHCYIIBT,
THIIEPTOHUS U aTEPOCKIEPO3.

MeTta00/143M U KOHTPOJIb Beca. CIIOPTUBHBIE TPEHUPOBKHU YCKOPSIOT OOMEH
BEIIECTB, UTO CIIOCOOCTBYET HOPMAJIM3ALMK MACChI TeJla, YIYUIICHNUI0 PYHKIINN
MEYCHU U TO0YEK, a TAaKXKE CHIKCHHUIO YPOBHA XHpa B OpraHusme. ITO
CHOCOOCTBYeT NPOPUIAKTUKE OXKHUPEHMs, [uadbera 2 TUma M JPYrux
MeTaboIMYECKUX 3a001eBaHUI.

IIcnxosmoumoHaibHOEe 310poBbe. Du3nueckas aKTUBHOCTb CIIOCOOCTBYET
BbIPa0OTKE SHAOPPUHOB U CEPOTOHMHA, KOTOpBIE SBISIOTCA MPUPOIHBIMU
«aHTUAenpeccaHTamm». PerynspHble TPEHUPOBKU MMOMOTAIOT CHU3UTh YPOBEHb
CTpecca, CIPaBIAThCA C TPEBOKHOCTHIO U JIEMIPECCUEH, MOBBIIIAIOT HACTPOCHHE
1 00I1Ie€ MCUX0IMOIIMOHAIBHOE COCTOSTHHE.

KoctHo-MbleuHasi  cucrema. CHOPTUBHBIE HArpy3kd CIOCOOCTBYIOT
YKPEIUIEHUIO KOCTEH, YBEIMYEHHIO WX IUIOTHOCTH, YTO BaXHO JUIA
MPOPHUIAKTUKHA OCTEONOPO3a, 0OCOOEHHO Y MOXKMIIbIX Jtojiel. Takxke pusndeckas
aKTUBHOCTh pa3BUBAeT THOKOCTh, YIy4lllaeT KOOPAMHALIMIO [BIKEHUN U
YBEJIMYUBAET CHITY MBIIIIII.

Nmmynnas cucrema. YMepeHHble (U3NYECKHE HATPY3KH CIOCOOCTBYIOT
yIy4lIEHUI0 pabdoThl HMMMYHHOM CHCTEMBI, CHIJKasg pPHUCK TPOCTYAHBIX
3a001eBaHUN U UHPEKIIHA.

Poas ciopra B npoduinakTuke 3a001eBaHuil

@duznueckass aKTUBHOCTb SIBJIAETCS OJHMM U3 caMbIX 53(QQEKTHUBHBIX METOJ0B
npoUIAKTUKY Pa3InYHbIX 3a00JIeBaHUHN. 3aHATHS CHOPTOM IIOMOTAlOT IPEIOTBPATUTD
pa3BUTHE TAKUX XPOHUUYECKUX 3a00I€BaHUM, KaK:

CepaedHo-cocyauctbie 3a0o0sieBaHusi. PerynspHbele TPEHHPOBKHU YIIy4YIIAOT
KpOBOOOpaIIeHne, CIOCOOCTBYIOT CHUKEHHUIO YPOBHS XOJECTEpUHA B KPOBHU U
CTaOWIM3alui apTEepPHATbHOTO JaBIEHUS. OJTO 3HAYMUTEIHHO CHUKAET PHUCK
Pa3BUTHS CEPIICUYHO-COCYANCTHIX 3a00JIeBaHUMN, TaKUX KaKk WHPAPKT MHOKapa,
WHCYJIbT U TUTICPTOHMSI.

Juaber 2 Tuna. Ousznueckas akKTUBHOCTh YJIY4YIIAeT YyBCTBUTEIHHOCTD KIETOK
K MHCYJIMHY U TIOMOTaeT PeryIupoBaTh YPOBEHb caxapa B KPOBH, UTO SBIISACTCS
BaXHBIM ()aKTOPOM B MPOUIAKTUKE U JIEUCHUH nradera 2 TUIIa.

O:xupenne. CiopTUBHBIE TPEHUPOBKH IMOMOTAIOT MOIEPKUBATh HOPMAaJIbHBIN
BEC, YCKOPSISl METa0OJU3M U CIIOCOOCTBYS CKMTAHUIO JIMIITHUX KaJIOPUH.
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OTO TakKe CIHOCOOCTBYET CHUKEHHUIO KMPOBOM MAacChl U YIYUYIICHUIO OOIIEro
COCTOSIHUSI OPTaHHU3Ma.

o Ilcuxuyeckue 3abGosieBanus. Dusznueckas aKTUBHOCTb SBIISIETCS MOUIHBIM
CpPelCTBOM MNPOMUIAKTUKU JEMPECCUHU, TPEBOKHBIX PACCTPOICTB U CTpecca.
CrnopTUBHBIE TPEHUPOBKHU CIIOCOOCTBYIOT YIYUIICHHIO CUXO3MOIIMOHAIBLHOTO
COCTOSIHUS U MOBBIIIEHUIO CAMOOIEHKH.

Kpome Toro, perynspHple 3aHSATHS CIIOPTOM YKPEIUIIIOT UMMYHHYIO CHCTEMY, YTO
CIIocoOCTBYeT OoJiee OBICTPOH ajanTalii OpraHW3Ma K BHEIIHUM BO3JCHCTBHSIM U
HPEAOTBPALICHUIO HHPEKIIMOHHBIX 3a00JIeBaHUI.

Bausinue CIioprTra Ha IICUXHUYIECKOC 3[10POBLE

He MeHee BaKHBIM aCIEKTOM SIBJSIETCS BIMSHUE CIOpPTa Ha ICHUXUYECKOE 30POBbHE
yenoBeka. PerynspHple  (u3nueckne  HArpy3Kd — MOMOTAlOT  MOJIJEPKUBATH
MICUX03MOLMOHAIBHOE PABHOBECUE, CHUYKATh YPOBEHb CTPECCA U MOBBIIIATH KAYE€CTBO
KU3HHU:

o VYiyumeHue HacTpoeHusi. Bo BpeMs TpEeHUPOBOK BbIpaOaThIBAIOTCS
SHAOPPUHBI U CEPOTOHHUH, KOTOpBIE SBISAIOTCS TOPMOHAMM CUYACThi. OTO
CIOCOOCTBYET YJIYUILIEHUIO HACTPOCHHUSI, CHUKEHHUIO TPEBOKHOCTH U JIETIPECCHH,
a TaKKe TOBBIILECHUIO )KU3HEHHOW SHEPTHH.

o CHuxkenue ypoBHsi crpecca. Pusnueckass aKTUBHOCTh ITOMOTaeT OPraHU3My
CIPABJISITHCS C HETATUBHBIMHU SMOLMSMHU U CTPECCOBBIMHU CUTYALUSIMU, CHUXKAS
YPOBEHb FTOPMOHOB CTpecca — aJpeHaInHa U KOPTU30Ja.

o YKpemieHue NCHX03MOLHOHAIbHON YCTOMYMBOCTH. PerysipHbie TPEHUPOBKHU
MIOMOTAIOT YEJIOBEKY CHPABISATHCS C MOBCEIHEBHBIMU TPYIHOCTSMU, YJydllas
€ro CIOCOOHOCTh K CTPECCOYCTOMYMBOCTH M (POPMUPOBAHUIO IMO3UTHBHOIO
B3IJIs,7]a HA JKU3Hb.

o IloBbimenue camoouneHku. CrHOPTHUBHBIE 3aHATHS IIOMOTalOT Pa3BHUTH
YBEPEHHOCTh B CBOUX CHJIAX, YJIYYIUIUTh BHEIIHUNA BUJ U (U3NUYECKYIO (HOpMY,
YTO TIOJIO)KUTEJIBHO CKa3blBa€TCd Ha IICHXO3MOLMOHAIBHOM COCTOSIHUU
YeJIOBEKa.

o Commanbnas agantanusi. CHOpTHUBHBIC 3aHATHS, OCOOEHHO B TpYIINAXx,
CHOCOOCTBYIOT COLMAJbHOM MHTErpaluy, MOMOTalT HajlaJuTh OOIIEHUE C
APYTUMHU JHOABMHU U (OPMHUPYIOT YyBCTBO MPUHAIEKHOCTH K KOJIIEKTHUBY.

Coopt u npodeccuoHAILHAS Kapbepa

Jlis mpodeccuoHaNbHBIX CHOPTCMEHOB (PU3MYecKas aKTUBHOCTb — 3TO HE TOJBKO
croco0 mojAepx aHHs 30pOBbs, HO U YaCTh UX Kapbepbl. TpeHUPOBKU TPEOYIOT HE
TOJIbKO BBICOKMX (PU3MYECKUX HArpy30K, HO M MCUXOJIOTMYECKON YCTOMYMBOCTH. DTO
CBSA3aHO C HEOOXOJMMOCTBIO MPEOIOJICHHS (PU3NYECKUX U MEHTAJIbHBIX OApbEepoB st
JNOCTUKEHUS CIIOPTUBHBIX BEPIIH.
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o Ilcuxosoruveckasi moaroroBka. IIpodeccuoHanbHble CIIOPTCMEHBI JOJIKHBI
MMETh BBICOKYIO IICHUXOJOIMYECKYK) YCTOMYMBOCTb, ITOCKOJIBKY KM YacTO
NPUXOAUTCS CHOPABIATBCA C JABIEHUEM, CTPECCOM W KOHKYpPEHLHEH.
CrnopTuBHas MICUXOJIOTHSI UTPAET KIKOYEBYIO POJIb B TOATOTOBKE CIOPTCMEHOB U
ITOMOTaeT UM CIPABJIATHCS C IMOLIHUSIMHU.

o TpaBmbl U BoccTaHoBJIeHHe. Bricokue ¢u3nueckue Harpy3ku, ¢ KOTOPBIMH
CTAJIKUBAIOTCSI CHOPTCMEHBI, MOTYT MPHUBOJUTH K TpaBMaM, MO3TOMY Ba)KHBIM
aCIeKToM B CIIOPTHUBHOMU Kappepe  SABISIETCS  BOCCTAHOBJICHHE.
BoccranoButenbHble MOpOLEAYphl, TaKUe Kak Maccax, ¢u3norepanus u
IpaBUJILHOE MUTAHUE, UTPAIOT KIFOUEBYIO POJIb B BO3BPAILIEHUU K HOPMAJILHON
(bu3HUecKoi aKTUBHOCTH.

o CnopruBHoe mnuTanue. JlJis JOCTHXKEHHS MaKCUMAJIbHBIX pE3yJIbTaTOB
CIIOPTCMEHBI JOJKHBI CIECIUTh 3a CBOMM mUTaHueM. CHOPTUBHBIE IUETHI U
100aBKU MOMOTAIOT MOAJIEP)KUBATH ONTUMAJIBHBIN YPOBEHb YHEPTUH, YIIy4IlIaTh
BOCCTAaHOBJICHHE U YBETUUUBATH A((HEKTUBHOCTH TPEHUPOBOK.

CHOpTI/IBHLle AOCTHIKCHHUA U UX 3HAYCHUC TJIA OﬁIIIeCTBa

CrnopTUBHBIE JOCTHKEHUS Ha MEXKIYHAPOIHBIX apeHax, TakuxX kak OJuMIHicKue
UTPbl, YEMIIMOHATHI MHUpPA U KOHTUHEHTAJIbHBIE COPEBHOBAHMS, UMEIOT OTPOMHOE
3HaYEHUE HE TOJILKO JJIsI CHOPTCMEHOB, HO U JIJIsi OOIIECTBA B LIEJIOM. DTH JIOCTUKEHHUS
CTAHOBSITCSI MCTOYHHUKOM TOPJIOCTA W BJIOXHOBEHHUS JUIsl HAIMH, CIIOCOOCTBYIOT
Pa3BUTHIO CIIOPTa B CTPaHe, MOMYJIApU3AIMHU 310pOBOro 00pa3a KU3HU U YIyYIIEHUIO
MEKIYHAPOIHBIX OTHOILICHUH.

o MexayHapoaHoe cOTpPyJAHUYecTBO 4epe3 cnoprT. CIOPTUBHBIC COOBITHS
ciyxaT TmIatGopMoil Il YKpEIUIeHUs JUIJIOMATUYECKUX CBA3EH MEXIy
cTpaHamu, POPMUPOBAHUS MEKTYHAPOIHOTO B3aUMOTIOHUMAHMSI M €IMHCTBA.

o Pa3Butne cnopruBHOil uHPpacTpyKTypbl. [loOenbl Ha MHUPOBBIX apeHax
CTUMYJIUPYIOT Pa3BUTHE CHOPTUBHOW WHQGPACTPYKTYphl B CTpaHe, BKIHOYAs
CTPOUTENHCTBO HOBBIX CIOPTUBHBIX KOMIUIEKCOB, TPEHAXKEPHBIX 3aJ0B U
CTaJMOHOB, UTO JAA€T BO3MOXKHOCTb OOJIbIIIEMY KOJUYECTBY JIIOJICH 3aHUMATHCS
CIIOPTOM.

CHOpTI/IBHaﬂ AKTHUBHOCTDb Cp€aAHd MOJIOAC/KH

Mononexp SBISETCS KIOYEBOM ayIUTOPUEH, I KOTOPOM CIIOPT UMEET OIrPOMHOE
3HaueHue. PerynspHble 3aHATUS (U3MYECKON AKTUBHOCTBIO B ULIKOJbHBIE U
YHUBEPCUTETCKUE rO/Ibl IOMOTAIOT ((OPMHUPOBATH 3J0POBBIE IPUBBIYKH, KOTOPBIE OYAYT
COXPaHATHCA HA MPOTSKEHUU Bcel >ku3HU. CHOPTUBHBIE KIIYObl U CEKLUHU SIBISIOTCS
BaXXHBIM DJIEMEHTOM OOpa30BaTENBHOIO IIPOLEcca, IZI€ HE TOJBKO Pa3BUBAOTCS
¢u3nUecKkue HaBBIKM, HO M BOCIHUTATENIbHbIE KAauyecTBa, TaKW€ KakK JAMCLMILINHA,
KOMaHAHBIN 1yX U HACTONYUBOCTb.

o Pa3Butne Jauuynoctu uepe3 cnopt. CHopT cmocoOCTBYeT TapMOHHUYHOMY
Pa3BUTHIO  JIMYHOCTH, TIOBBINIAS TaKWe KadecTBa, KaK  JIMJIEPCTBO,

OTBETCTBEHHOCTB M CIIOCOOHOCTh pa6OTaTB B KOJIZICKTUBC.
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o IIpodunakruxa 3adojieBaHuii y MoJoaexu. Perymsapaeie dusnueckue
Harpy3Kd TIOMOTAOT MPEAOTBPATUTh pa3BUTHE 3a00JIEBaHMIA, TaKUX Kak
O’KHpEHUE, TMA0ET, CEPIEYHO-COCYIUCThIE 3a00JIE€BaHNUS, @ TAKIKE CHIXKAOT PUCK
MICUXOJOTUYECKUX TTPOOIeM, TAKUX KaK JEIPECCHs U CTPecC.

3ak/JIrouYeHue

@uznyeckass aKTUBHOCTb WIPAET BAXKHEUIIYIO pOJIb B MOAJIEPKAHUH 310POBbs
YyeloBeKa U SBIAETCS BAaXHOW COCTaBISIONICH MPO(UIAKTUKA — Pa3IUYHBIX
3a0oneBannii. CroOpT MOMOTAeT HE TOJBKO YIYYIIUTh (PU3UUECKyl0 (GopMy, HO U
CIIOCOOCTBYET  IICHXO3MOLIMOHAJIBHOMY PAaBHOBECHIO, PA3BUTHUIO JIMYHOCTH U
COLIMAJIBHOM HWHTErpanuu. Ba)xHo, 4TOOBI 3aHATHS CIOPTOM CTajld HEOThEMJIEMOMN
YaCThIO )KU3HU KAXKIOT0 YeJI0BEKa, M YTOOBI TOCYIapCTBEHHBIE M YaCTHBIC OPraHU3alluu
MOJJICP’KUBATI Pa3BUTHE CIIOPTUBHON HMH(PACTPYKTYphI, JOCTYIMHOCTH CIIOpTa JJIs
BCEX KATErOpUl HACEIICHMUSI.
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

YJIK-004
KUBEPBE3OIMACHOCTH B 3MIOXY UHTEPHETA BEIIEW (I0T)

I'suibruaypasieBa Ubinap

[IpenogaBaTenb, MexayHapoIHOTO YHUBEpPCUTETA HEDTH U raza UMEHH STmisirenin
Kaxkaea

r. Amxaban TypkMeHucCTaH

ﬁOMyuona JIxaxan

[IpenonaBatenb, MexayHapoJHOTO YHUBEPCUTETa HEPTH U ra3a UMEHH STIIBITEI TN
KakaeBa

r. Amxaban TypkMeHUCTaH

PenoBa AHHaroseJ

[IpenogaBarens, MexyHapoaJHOTO YHUBEpPCUTETa HEPTH U ra3a UMEHHU STmibIreniu
KakaeBa

r. Amxaban TypkMeHUCTaH

JoBpanoB I'yp6an
Crynent, MexayHapoaHOro yHuBepcuTeTa He(TH U ra3za umenu Armsirennu Kakaesa
r. Amxaban TypkMmeHucTaH

BBenenue

HNurepner Bemieit (IoT) B mocneanue necITHIIETHS CTal HEOTHEMIIEMOMN YacThIO HAIlCH
MOBCEIHEBHOM KW3HU U MPOMBIIUIEHHOCTH. KaK/Iblii TO/1 HAa PHIHOK BBIXOJAT HOBBIE
YCTpOWCTBA, KOTOpbIE COOHMpAIOT JaHHbIE, OOMEHMBAIOTCA WHpOpMaLUEed U
B3aUMOJICUCTBYIOT MeXK 1y co00i. [0T mpouno Boien B Takue chepsbl, Kak yMHBIE JJOMa,
MEJIUIIMHCKHE YCTPONCTBA, TPAHCIIOPT U NPOMBIIIIEHHOCTh. OJJHaKO C pOCTOM 4HCia
MOAKIIOYEHHBIX YCTPOMCTB BO3HUKAET BCE OOJbIIE Yyrpo3 O€30MacCHOCTH, KOTOPBIE
TpeOyIOT BHUMATEIHHOTO aHANIM3a U Pa3pa0d0TKu dPHEKTUBHBIX PEIICHUM.

CoBpemenHas Oe3omnacHocTh B KoHTekcTe loT TpeOyeT KOMIUIEKCHOTO MOAX0[a,
OXBAaTBIBAIOIIETO KaK TEXHOJOTMU 3alIUThI, TAK U OpraHU3allMOHHBIE Mepbl. B 310l
CTaTb€ PaCCMOTPUM KIIFOUEBBIE BBI30BBI, C KOTOPHIMU CTAJIKUBAIOTCS CIELUATIUCTHI 10
K1OepOe30acHOCTH, U CIIOCOOBI pellIeHus ATUX MpodJieM B antoxy MHTepHeTa Bemie.

1. Onpenenenue Unrepuera Bemeid (IoT)
Nurepnet Bemelt (Internet of Things) npencrasinser co0oii ceTh GU3NIECKUX 00HEKTOB,

KOTOpBIE OCHAIIEHBbl CEHCOpPAMH, MPOTPaAaMMHBIM OOECHEUYEHHEM M BO3MOXKHOCTHIO
0OMEHMBATHCS JAHHBIMU C JPYTUMU YCTPONUCTBAMHU U TIOJIb30BATENIIMU YepE3 MHTEPHET.
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B ortnnune OT TpagUIMOHHBIX BBIUHCIUTENBHBIX YCTPOUCTB, TAKUX KAaK KOMIIBIOTEPHI
win  cmaptdonsl, loT-ycTpoiicTBa OOBIYHO BBIIOMHSIOT KOHKPETHBIE 3aJauH,
CBSI3aHHBIE C MOHHMTOPHMHIOM OKPYKAIOIIEHW CpEeIbl, YIPABICHHWS W aBTOMATH3aLUH
IIPOLIECCOB.

IIprMepoM MOTYT CITyKHUTb:

o YMHBIC YCTPOHCTBA ISl A0MA: TEPMOCTATHI, CUCTEMBI OCBELICHUS, KaMepbl
HaAONIIO/ICHUSI, YMHBIE 3aMKH, yCTPOMCTBA [JIsl KOHTPOJIA 3a MOTpeOJIeHHEM
SHEPIUMu.

o MeaMuMHCKHE YCTPOMCTBA: HOCHUMBIE YCTPOWCTBA JUISI MOHUTOPHUHIA
COCTOSIHHS 3/I0POBbsI, TAKHE KaK YMHBIE OpacieThbl, MEAUIIUHCKAE TPUOOPHI [
JUArHOCTUKHU U KOHTPOJISL, UMIUIAHTUPYEMBIE YCTPOMCTBA.

o Tpancnopr: aBTOMOOWIIM, OCHAILIEHHBIE CUCTEMAaMU aBTOHOMHOT'O YIIPABJICHHS,
GPS-naBuranuei, pgatyukamMu JUis MOHUTOPHHIA COCTOSIHUSL TPAHCIIOPTHBIX
CPEICTB U T.1.

o IIpomMbIlLIEHHOCTD: CEHCOPbl U aBTOMATU3UPOBAHHBIE  CUCTEMBI,
UCIIOJB3YIOIIME JAaHHBIE JUIA YIPaBICHUs NPOU3BOIACTBEHHBIMHU IIPOLIECCAMU,
MOHUTOPUHIA COCTOSIHUSA 000pYAOBaHUS U 00ecrieueHUs: O€30acHOCTH.

o Ceabckoe X039MCTBO: JaTYMKH, CIEISIINE 32 COCTOSHUEM IIOYBBI, TEMIIEPATYPBI
Y BII&XXHOCTH, a TAK)KE CUCTEMBI JJIsI aBTOMAaTUYECKOT' 0O II0JIMBA PACTEHUM.

C yBenu4eHHEM YKciia TAKUX YCTPOMCTB PACIIUPSAETCA U MaclliTad yrpo3, CBSI3aHHBIX C
X OKciutyatanued. Kaxnaplii >1eMeHT 3TOHM  CeTH  SBIIETCS NOTEHUUAIBHOU
YSI3BUMOCTBI0, OTKPBIBAIOIIEH HOBBIE BOZMOXHOCTH JIJIs1 KHOEpaTak.

2. OcHoBHbIE yrpo3bl 0e3onacHocTH B [oT

C pocTom urciia noakIouYeHHbIX yeTpoilcTB [oT nosiBisieTcst Bce 60mblIe ysI3BUMOCTEM,
KOTOpbIE MOTYT OBITh MCIOJIb30BaHbl 3JIOyMbINUIEHHUKaMH. (OCHOBHBIE YIpO3bl
Oe3omacHOCTH, cBA3aHHbIE ¢ [0T, BKiItOUaroT:

« HeaBTopu3oBannblii Joctyn. YcrpoiictBa [oT, oco6eHHO Te, 4TO paboTarOT Ha
0a3e cTapbIX WK HECOBEPILICHHBIX OMIEPAITMOHHBIX CUCTEM, MOTYT MOJIBEPTaThCs
aTakaM, OCHOBAaHHBIM Ha YS3BUMOCTSIX B HUX MPOrpaMMHOM OOECTICUEHUHU.
3JI0yMBIIUICHHUKH MOTYT IIPOHUKATh B YCTPOMUCTBA, YTOOBI MOJYUYUTh JOCTYH K
JAHHBIM TIOJIL30BATENIEN WJIM, YTO €IIE€ OMacHEe, MCIOJIb30BaTh YCTPOMCTBA B
Ka4yeCTBE OTIPABHBIX TOYEK JISl ATAK HA JIPYTHUE KOMIIOHEHTHI CETH.

o Macmradbupyemsie araku (DDoS). OxHol U3 Cepbe3HBIX Yrpo3 SBISETCS
co3ganue loT-00THETOB, WCIMONB3YIONIUX YA3BUMOCTH B  MIJIJTHOHAX
MOJKJIFOUEHHBIX YCTPOMCTB ISl OPraHU3alK PACIPENCICHHbBIX aTaK HA OTKa3 B
obcnyxxkuBanuu (DDoS). B takux aTtakax 3alelCTBYIOTCS JCCATKH WIH JTaXKe
COTHH TBICSIY YCTPOMCTB, UTO 3HAYUTEIIBHO YBEINYMBAET MOIIHOCTD ATAKHU.

o KonduaennuaabHocTh JAaHHBIX. YcrpoiictBa loT coOuparor orpomHbie
00BEMBI IMYHBIX TAHHBIX, BKITFOYast HHPOPMAIIUIO O MPUBBIYKAX MOJIB30BaTEIEH,
UX MECTOMOJIOKEHUH, 3[I0POBHE U MHOTOM JIPYTOM.

-114 -



Ecan JaHHBIC HE 3allUIIICHBI JOJI?KHBIM 06pa30M, OHHU MOT'YT OBITH YKpPaACHLI NI
HCIIOJb30BaHbI AJIsA MaHHHYHﬂHHﬁ.

BMemareabCcTBO B ylnpaBjieHHe YCTPOMCTBAMHU. B cilyyae mMpOMBINIICHHBIX
loT-cucteM ataku MOTYT TpPHUBECTH K (DUMUYECKUM TMOBPEKICHUAM WU
noJioMkaMm oOopyzaoBaHusi. Hampumep, B3JOM yCTpoOMCTBa JUisl yIpaBieHUs
TEITOBBIMU CTAHUMSIMU WJIM HACOCHBIMU CHCTEMAaMH MOKET IPUBECTHU K aBAPUSIM
VI 3arPSI3HEHUIO OKPYKAIOIIEH CPEBI.

Me:xcereBble YA3BUMOCTH. B3aumoaencTBre MEXIy YCTPOUCTBAMU U CETSIMU
00JIaYHBIX BBIYUCICHUN CO3/1aI0T OTIOJHUTEIbHBIC YSI3BUMOCTH, CBSI3aHHBIE C
HEJJOCTATOYHOW M30JSILHUEN CETEBBIX CETMEHTOB, YTO MOXET IPHUBECTU K
PaCIpOCTPAHEHUIO YTPO3 MEKY PA3IUYHBIMU MOJICUCTEMAMH M YCTPONCTBAMM.

3. Biusinue IoT Ha kubep0e30nmacHOCTH

PazButne [oT 3HAUUTENBHO YCIOKHIIIO OOIIYIO KapTUHY KHOEepOEe3011acCHOCTH, Be/Ib Ha
CETOJIHSIIHUN JICHb 3aliuTa WHPOpMalMU M JaHHBIX HE OrPAHUYMBACTCS TOJBKO
TPaJUIIUOHHBIMUA KOMITBIOTEpaMU U cepBepamMu. HoBas peasibHOCTh TpeOyeT BHEAPECHUS
HOBBIX IMOJAXOJOB K 3aIllIUTE CeTed W yCTpoucTB. ['maBHbie acnekTsl BiusHUS 0T Ha
KrOepOe30MacHOCTh:

Macwmtad yrpo3. Eciu panee kubOepaTtaku uacTto (POKYCHPOBAJIUCH HA
CEPBEPHBIX CUCTEMAX, TEIIEPh OHU MOTYT PACIPOCTPAaHATHCA Ha MHJUTHOHBI [0T-
YCTPOMCTB. ATakd MOTYT HAayMHATBCA C OJHOTO YCTPOMCTBA M IOCTEIIEHHO
3aXBaTbIBATH BCIO CETh.

Hosbie BekTOpsbI aTak. |0T-ceTn cO3/1at0T HOBBIE TOUKHU YSI3BUMOCTH, KOTOPbIE
MOTYT OBITh MCIIOJIb30BaHbl 3JI0YMBIIIEHHUKAMHU JJI BTOPKEHUS B CUCTEMBI U
KpaXxu aHHbIX. Hanpumep, kaMepsbl, TEpMOCTAThl U JPYTMe€ YMHBIE YCTPONCTBA
MOTYT OBITH 3apakeHbl BpeAOHOCHBIM [IO, koTOpoe wucHoiab3yeT ux mis
IaJIbHESUIIINX aTak.

Tpyanoctu odecnieyenuss 00HOBJIeHU. B oTnnune oT OOBIYHBIX CEPBEPOB U
KOMITBIOTEPOB, ycTpoiictBa [oT wYacto HEe MOryT mOdydaTh peryiasipHbIC
OoOHOBJNIEHUs1 0€30MacCHOCTU. YUWThIBasg, 4ro MHorue ycrtpoictBa loT He
HNOJJEPKUBAIOT aBTOMATHYECKOE OOHOBJIEHHE MPOIIMBOK HJIM MPOTPAMMHOIO
oOecreyeHus, ysI3BUMOCTA MOT'YT OCTaBaThCsl HEYCTPAHEHHBIMU J0JITO€ BPEMSI.

4. Mepbl o odecnieuenunio 6ezonacoctu loT

JI71st TOro 4TOOBI 3aUTUT YeTpoiicTBa [0T U CBA3aHHBIE ¢ HUMU JaHHbBIE, HEOOXO0IUM
KOMIUTEKCHBIN ITOJIX0JI, BKJIIOYAIONIUN pa3IMUHbIe Mepbl Oe3omacHOCTH. Cpenu HHUX
MOKHO BBIJICIIUTD:

IIudpoBanne ganHbIiX. OnuH U3 0a30BBIX METOAOB 3alUThl B Jr000N [0T-
cUcTeMe — 3TO MUGPOBAHUE JAHHBIX, MMEPEIaBAEMbIX MEXY YCTPOHWCTBAMU U
CEpBEPOM.
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Hcnonp30BaHne CHIIBHBIX METONOB IM(POBAHUS NTAHHBIX, Takux Kak AES
(Advanced Encryption Standard) mam RSA, mo3Bosser rapaHTupoBaTh, UYTO
JaHHbIE HE MOTYT OBITh MPOYHMTAHBI 3JOYMBIIICHHUKAMU JaXKe B Cllydae
nepexBaTa.

AyTeHTH(UKAUNA ¥ aBTOopuU3anus. /1 10CTyna K JaHHBIM U YCTPOMCTBAM
He00Xo1uMa MHOTO(aKTOpHAs ayTeHTUPHUKAIMS (HAlpuMep, COYeTaHUE MapoIs
¥ OTIIeYaTKa Mayiblla WK OJHOPA30BOTO KOJAA). DTO MOMOTAET MPEIOTBPATUTh
HECAHKI[MOHUPOBAHHBIN JOCTYII.

MexaHu3Mbl AaBTOMATHYECKOT0 00HOBJIeHUsA. Y cTporicTBa [0T momKHBI OBITH
OCHAILIEHBI MEXaHW3MaMHU AaBTOMATUYECKOrO OOHOBJIEHHS, 4YTO IIO3BOJIUT
CBOEBPEMEHHO YCTPAHITh VYSA3BUMOCTH B TIPOTPAMMHOM OOCCTIICUCHHH U
MPOLIVBKE.

CermeHnTanus cetu. BakHO HCIIONB30BaTh CETMEHTAIMIO CETH IS M3OJIAIAH
loT-ycTpoiicTB OT Oosiee Ba)KHBIX KOMIIOHEHTOB CHCTEMbI, HalpuUMep, OT
CEpBEPOB C  KOHPUACHIUAIBHBIMA  JAaHHBIMH. OTO  CHU3UT  PHUCKHU
pacrpocTpaHEHHUs aTaK Ha BCIO UHPPACTPYKTYpy.

MoOHMTOPUHI W yHpaBJieHHe PUCKaMHU. BHelIpeHue CUCTEM MOHUTOPHUHTA,
KOTOPBIE OTCJIC)KUBAIOT aHOMAJIUU B PabOTE YCTPOMCTB M BBISBIISIOT MOIBITKH
HECAaHKIIMOHUPOBAHHOTO JOCTYyIA. Takue CUCTEMBI MOTYT CHUTHAJIU3UPOBATH O
BO3MOJKHBIX yTPO3aX B peaIbHOM BPEMEHHU, YTO MO3BOJISIET OBICTPO pearupoBaTh
Ha MHIUJACHTHI 0€30MMaCHOCTH.

5. TexnoJsiorum Oyaymero B 3ammure loT

C pa3BUTHEM TEXHOJIOTHI MOSBIAETCS BCe OOJIbIIE PELIEHUI, KOTOPbIE MOTYT IOMOYb
oOecrieunTh 6e30nacHOCTh B 310Xy [0T. HekoTopsie U3 HUX BKIIOYAIOT:

HckyccTBeHHBIH HHTEIEKT M MaluMHHOe oOydenue. M1 u mammuHOE
oOy4eHre MOTYT TTOMOYb B aBTOMaTHICCKOM OOHAPYKCHHUH U TIPEAOTBPAIICHUN
aTak. Hampumep, cHCTeMBI, HCIONB3YIONIME MAIIMHHOE OOY4YEHUE, MOTYT
aHAJIM3UPOBaTh TOBEICHHWE YCTPOWMCTB W  OOHapyXKWBaTh aHOMAJIWH,
YKa3bIBAIONTHE HA BO3MOXKHYIO aTaKy.

Bbaok4eiin. biokueliH MOKET OBITh MCIIOJIB30BaH JIS CO3JaHUS 3aIlMIIECHHBIX,
JIEIEHTPAIM30BaHHBIX 0a3 MaHHBIX, KOTOpbIe 00ecreunBarOT O0€30MacHOCTh
TPaH3aKIMil MEXAY YCTPOUCTBAMH U TapaHTUPYIOT, YTO JAHHBIE HE MOTYT OBIThH
MOJ1/IeTaHbl.

KBantoBasi kpunrorpagus. B Oynyimem KBaHTOBas KpHUNTOTpaus MOXKET
ChITpaTh BaXHYI poib B obecredeHun OezomacHoctu loT. C momombio
KBaHTOBBIX TEXHOJIOTMH MOXKHO OyJeT co31aTh TMPAKTHYCCKH HEYSI3BUMBIC
CUCTEMBI MU (PPOBAHUS JTAHHBIX.

6. IlepcnexTusbl pazButus IoT u kudGepoée3onmacHocTH

C xaxapiM rogoM uncio loT-ycTpoiicTB Oyner Toiapko pacTtu. [IporHosupyercs, 4To K
2030 roty KOIMYECTBO TAKUX YCTPOMCTB MOXKET MpeBbICUTH 100 Mummap1oB.
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210 CO34aCT HOBBIC BBI3OBBI A CIEIHUAJIHNCTOB IIO KI/I6Cp6CBOHaCHOCTI/I, KOTOPLIC
6YI[}’T BBIHYKJICHBI pa60TaTb HaJ{ CO3AaHUCM HOBBIX MCTOAOB 3allIUTHI 1 YKPCIIJICHNCM
CYHCCTBYIOIINUX CUCTCM.

bynymiee 6e3onmacHocty [0T 3aBUCHT OT MHTErpalMy HOBBIX TEXHOJIOTHH, TAKHX KaK
MCKYCCTBEHHBIN HHTEIJICKT, OJIOKYEHH U KBAaHTOBBIE BhIYHCICHHUS. OHAKO KIFOUYEBHIM
(bakTOpOoM oOcTaeTcsi B3aMMOJICHCTBUE MEXIY TOCYIAPCTBCHHBIMU YUPEIKICHHUSIMHU,
YAaCTHBIM CEKTOPOM M HCCIICAOBATEIBCKUMHU OPTaHU3ALUSIMHE ISl Pa3paboTKH €AMHOTO
MOoAX0J1a K 0€30MaCHOCTH, KOTOPBI 00ECIIEUHT 3allIUTy KaK yCTPOMCTB, TaK U IAaHHBIX,
KOTOpBIE OHH 00pabaThIBaIOT.

3akijroueHue

C passutrem MHTepHeTta Bemiel knbepOe30MacHOCTh CTAHOBUTCSA BAXKHOM YacThIO HE
TOJIBKO TEXHOJIOTUYECKUX, HO U COLUAJIBHBIX U3MEHEHU . Ba)kKHO TOMHUTH, UTO B 3IIOXY
[oT 3ammra naHHBIX U YCTPOWCTB MOJDKHA OBITH MHOTOCIIONHOM, KOMIUIEKCHOW W
aJalITUBHOW K HOBBIM Yyrpo3aM. B 3TOM KOHTEKCTE HE CYLIECTBYET YHHUBEPCAIBHOI'O
pelIeHus, U TOJbKO IOCTOSIHHAS JBOJIIOIUSI TEXHOJOTUM O€30MacHOCTH TMOMOXKET
CIIPABUTHCSI C BBI30BAMU, KOTOPBIE CTABUT MEpe]] HaMU OBICTPO Pa3BUBAIOIIUNCS MU
HNuTepHera Bemen.
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I'EHETUYECKHUE MAPKEPBI ITIPEAPACHOJOXEHHOCTH K
CEPAEYHO-COCYIUCTBIM 3ABOJIEBAHUAM

Ky3nenoBa Oabra Uropesna

JOKTOp MEIUIIMHCKHUX HayK, mpodeccop, kadenpa kapauoiaoruu, Poccuiickuii
HAllMOHAJIBHBIN UCCIIEIOBATENIbCKUNA MEIUIIMHCKUI YHUBEPCUTET UMEHU

H. W. ITuporosa;

Poros BauyeciiaB AHATOJILEBUY
acriipast, kadeapa 6monHGOpPMaTUKH U TEHETUKH, MOCKOBCKUM TOCYIapCTBEHHBIM
YHUBEPCHUTET.

BBenenue

Cepneuno-cocynuctoie 3aboneBanusi (CC3) gBAsSOTCS OMHOM U3 BEAYIIUX MPUYUH
cmepTHOCTU B Mupe. COBpeMEHHBIE UCCIIEIOBAHUS B 00JIACTH KapIMOJIOTHH BCe OOJIbIIe
aKIICHTUPYIOT BHHMMaHUE Ha TEHETHUYECKOM TMPEeIpacroyioKeHHOCTH K  JTUM
3a0oneBaHusIM. ['eHeTHYECKEe MapKePhl MOTYT CIY>KUTh BaXKHBIM MHCTPYMEHTOM JIJIs
panHel nuarHocTuku U mpodunaktuku CC3, mo3BOMSS BBISIBUTH TPYIIBI pUCKa U
pa3paboTaTh WHIWBUYAIU3UPOBAHHBIC CTPATETUU JICUCHMs. DTa CTaThsl MOCBSIIECHA
aHAIN3y CYHIECTBYIOIIMX TEHETHMYECKHX MApKEpOB MPEAPACIONOKEHHOCTH K
CEPJIEYHO-COCYIUCTHIM 3a00JICBAaHUSIM W HMX BO3MOXKHOMY HCIOJB30BAHUIO B
KJIMHUYECKOM MPAKTHUKE.

I'enernyeckue Mmapkepbl M UX POJib
1. MexaHu3Mbl FeHeTUYECKOI NMPeaPacoI0:KeHHOCTH

CC3 uMerT CI0KHYI0 3THOJOTHIO, BKIIOYAIOIIYI0 KAK T€HETHYECKHE, TaK U
sKojorudyeckue gpakropsl. Ha cerogHsmHuil 1eHb BBISIBIEHO MHOKECTBO T€HOB,
aCCOLIMMPOBAHHBIX € pa3BuTUEM pa3nuuHbix (popm CC3. DT Mapkepbl MOTYT
ObITh  WCIIOJI30BAHbl I  NPOTHO3UPOBAHUS  BEPOSITHOCTU  Pa3BUTHUSA
3a00JIeBaHUM, TAKUX KaK TMIIEPTOHUS, UIlIeMUUYecKas 00JIe3Hb cepilia, HHCYNBT U
aTEepPOCKIEPO3.

2. Tunbl reHeTHYECKUX MapKepPoOB

Cy1uiecTByeT HECKOJIBKO TUIIOB T€HETUYECKUX MapKEPOB, CBSI3aHHBIX C CEPACUHO-
COCYJIMUCTBIMH 3a00JICBAHUSIMU:
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o MoHomop@HbIe MapKepbl (SNP) — OJTHOHYKJICOTU/IHBIC
MoIMMOP(U3MBI, KOTOPHIE OKA3bIBAIOT BIMSHUE HA META00IM3M JIIHJIOB,
apTepuagbHOE aBlieHre U (YYHKIIUIO HIOTEIHS.

o I'eHeTMyeckHe accouMalMM — HCCJICIOBAHUS IIOKA3bIBAIOT, YTO
ONpE/ICICHHbIE MYTallMM B T€HAX, OTBEYAIOIIMX 3a CUHTE3 JIUIHJOB,
CBEpPTHIBAEMOCTh KPOBH U BOCHATUTENBHBIEC TPOIIECCHI, YBETUUMBAIOT PUCK
paszButus CC3.

o KonuiiHble BapHanum — W3MEHCHHE YKCIia KOMUM OTIpeIe]ICHHBIX T€HOB
TaK»Xe CBSA3aHO C MpepacnoyiokeHHOCThIo kK CC3.

3. IlpuMep UCNOIb30BAHUA FeHETHYECKUX MAPKEPOB

Opnum u3 npumepos sBisgercss reH APOE, koTopblil UrpaeT BaXHYIO poOJib B
MeTaboJIu3Me JIMMUI0B. MyTalMy 3TOro reHa acCOLMMPOBAHbI C MOBBIIIEHHBIM
PUCKOM aTEpOCKJIepo3a M MIIEeMHUYECKO Oomne3nu cepaua. Jpyrum mpumepom
apisieTca TeH PCSKY, koTopelii 0TBeUaeT 3a perysisiiiuio ypoBHs X0JIeCTEpUHA B
KPOBH U TaK»Ke€ MOXET OBITh CBsi3aH ¢ puckoM pazsutus CC3.

IIpo0.1eMbI U BHI3OBBI
1. 'eneTnyeckasi BApUadeJbHOCTh

I'eneTnyeckas npeapacCiioIOKCHHOCTh K CC3 HOCHT MHOTOTCHHBIN XapakTep,
qTo 3aTPpYAHACT BBIAIBJICHUC YCTKHUX MapKCpoB, CITOCOOHBIX TOYHO
ITPOTrHO3HUPOBATH 3a00JIeBaHueE. KEDKIII:Iﬁ MapKCp OKa3bIBACT BJIMAHUC B
COUCTaHNN C AOPYTHUMHU TI'CHAMH, Oprma}omeI?I CpGI[Oﬁ u 06p330M KN3HHU
ImaryucHTa.

2. IIpoGaeMbl MHTEPNIPETALMH JAHHBIX

Bosbiioe KoJIMuecTBO reHETUYECKUX MapKEpPOB MOTYT BIUATh Ha pazputue CC3
B Ppa3HBIX TOMyJSAIUSAX, YTO TpeOyeT TOYHOW WHTEPHpETalud JaHHBIX.
Heo6xoaumo yuuThIBaTh pa3inuus B MOMYJSIITUOHHBIX CTPYKTYpax, 4To JejiaeT
UHTEPIPETALMIO  PE3YyJbTATOB  CJIOXKHOM ©  TpeOyeT JOMOJHUTEIHHOU
WHJVMBUAYaJIN3UPOBAHHON JUATrHOCTUKH.

3. DTHYecKHe U coOUHaJIbHbIEe BONMPOCHI

Hcrnons30BaHnEe Fr€HETUYECKHUX TaHHBIX B KIMHUYECKOM MTPAKTUKE COMPSIKEHO ¢
PAIOM THYECKUX BONPOCOB. HEKOTOpBIE MalMEHTHI MOTYT HE 3aXOTETh 3HATH O
CBOEH NEHETUYECKON MPENPACIIOIOKEHHOCTU K 3a00J€BaHUAM, OCOOEHHO €CIU
ATO CBA3AHO C BBICOKUM PUCKOM CMEPTH. Takke BaXKHO yUUTHIBATH BO3MOKHOCTh
FeHETUYECKON NUCKpUMHMHAIIMKM, KOTJa CTpax Mepeld IMOBBIIIEHHbIM PHUCKOM
3a00JIeBaHUS MOKET MOBJIMATH HA COLMAIBHOE MOJIOKEHUE YeIOBeKa.
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HepcneKTan H 3aKJII04YCHHUC

Hcnonb3oBaHWEe TEHETUYECKUX MApPKEPOB JUIsl MPEACKa3aHUsl PUCKA CEpJIeUHO-
COCYIMCTBIX 3a00JIeBAaHUM TMPEICTABISICT COO0OM BaKHOE HamNpaBiCHUE JIS
UHAVMBUIYATM3UPOBAHHOTO  moaxoda B MmemunuHe. OpHako  HE0OXOIUMBbI
JIOTIOJTHUTENIbHBIC UCCIIEIOBAHUS /17151 00Jiee TOUHOTO MOHUMAHUS MEXaHU3MOB BIUSHUS
reHeTudeckux (axrtopoB Ha pazButue CC3. B Oyayiiem BO3MOXKHO HCIIOJIB30BaHUE
ATUX MAPKEPOB JJIs CO3JaHUs IEPCOHATU3UPOBAHHBIX CXEM JICUCHUS U MTPOPUITAKTUKH,
YTO TMO3BOJIUT TOBBICUTH 3(P(HEKTUBHOCTh TEpPANUU U YIYUYIIUTh KAYECTBO KU3HU
MaIMEeHTOB.
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CTATBSA HA TEMY: «PASBUTHUE CJIOBAPHOI'O 3AITACA C ITIOMOIIbIO
HUI'P HA YPOKAX ®PAHIY3CKOI'O A3BIKA»

basuibieBa Mas I'ypreHoBHa

[IpenonaBatens (paHIry3CKOro s3bika, TYpKMEHCKOTO HAIMOHAIBHOTO UHCTUTYTA
MUPOBBIX SI3bIKOB UMeHHU [loBneTMammera A3aaun

r. Amxaban TypkMeHucTaH

OpasreagueBa Oyabcypai

[IpenogaBatens, TypkMeHCKUI TOCYIapCTBEHHBI HHCTUTYT (PU3UUECKON KYJIbTYpPHI U
criopra

r. Amxaban TypkMmeHucTaH

BBenenue

Baxxneiimiein 3agaueil oOydeHus (paHIly3CKOMY SI3bIKY SIBJIIETCS pa3BUTHE HABBIKOB
aKTUBHOTO OOILEHUS, KOTOPbIE HEBO3MOXHO JOCTUYbL 0€3 OOUIMPHOTO CIOBApHOTrO
3anaca. Yem Oosee pazHOOOpa3HBIM U TOYHBIM OyJAE€T 3amac CJoB, TEM Jerde Oyaer
YeJIOBEKY BbIpaXkaThb CBOM MBICJIH, BOCIPUHUMATh U IIOHUMAaTh HH(POPMAIUIO, & TAKKE
y4acTBOBaTh B MOBCEIHEBHBIX pa3roBopax Ha (PPaHIly3CKOM si3bIKe. TpaJullMOHHBIC
METO/BI IPETNOJABAHNsI, TAKHE KaK 3allOMHHAHME CJIOB U BBINOJHEHUE IMUCHBMEHHBIX
YIOPAKHEHHI, YaCTO OKa3bIBAIOTCS HEAOCTATOYHO 3((PeKTUBHBIMU. B 3TOM KOHTEKCTE
UTPOBbIE METObI OOYUYECHHS 3aHUMAIOT 0CO00€ MECTO, OCKOJIbKY OHU aKTUBU3HPYIOT
UHTEpPEC CTYJIEHTOB, JENalT Tnpouecc oO0ydeHus Oosnee JAMHAMUYHBIM U
YBJIEKATENIbHBIM, & TAKXKE CIIOCOOCTBYIOT JIyUlIIEMY YCBOECHHIO HOBOM JIEKCUKH.

1. Poab ciioBapHOro 3amaca B M3y4eHHH (PPAHIYy3CKOI0 AA3bIKA

CroBapHbIH 3amac sSBJISIETCS. OCHOBOM JIF000H SI3BIKOBOM JesTeNIbHOCTU. be3 1ocTaTouHo
IIMPOKOr0 JIEKCMYECKOT0 apceHajda HEBO3MOXKHO CTPOUTH MOJHOLEHHBbIE (pasbl,
MMOHUMATh U aJIEKBATHO pearupoBaTh Ha COOOIICHMS, & TAKKE BbIPA3UTh CBOM MBICIH Ha
a3pike. CIIOBaph SIBISETCSA TaKXKE BAXKHBIM MHAMKATOPOM YPOBHS BIIAJICHUS S3BIKOM:
yeM OOoJIbIlIE CJIOB 3HAET YEJOBEK, TEM JIerye eMy OyJEeT HE TOJIbKO MOHUMATh JIpyrue
A3BIKOBBIE €JIMHMIIBI, HO M YYBCTBOBATh C€0sl YBEPEHHO B PA3IUYHBIX CUTYaIUSIX
oOmenusi. B yactHocTH, (hpaHIly3CKHil SI3bIK, U3BECTHBIM CBOEH OOraToil JEKCUKOM U
pa3HooOpa3reM BBIPAKEHUM, MPEACTaBISET COOOM HACTOSIIYIO «IUIOMIAIKY» ISt
MPAKTUKU U COBEPUICHCTBOBAHHUS JIEKCUUECKUX HABBIKOB.
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OpHako MpoOCTO 3aydyMBaHUE CJIOB 0€3 KX MHCIONb30BaHMS B KOHTEKCTe, O€3
3aKpeIUICHNs] HAa IPAKTUKE HE IIPUHOCUT JAOJIOCPOYHBIX pe3ynpTaroB. llosTomy
0COOEHHO Ba)K€H MOAXO0/1, KOTOPBIH MO3BOJISIET yYaIIUMCS aKTUBHO paboTaTh C HOBBIMHU
CIIOBaMH, a TaKXe 3aKpeIUIsiTh M yrayONlsTh WX 3HAHUSA, COYETasl W3YUEHHUE S3bIKa C
UI'POBBIMU JJIEMEHTAMM.

2. Urpbl kak 3p(peKTUBHBIN MeTOA 00yUYeHUs

Urposas meToauka B 00ydeHUU (HpaHIly3CKOMY SI3bIKY MPEACTABISET COO0M HE TOIBKO
CPEICTBO pAa3BJICUCHUS, HO U BAXKHBIM HWHCTPYMEHT HJs CTUMYJIUPOBAHUA H
3aKperieHus] 3HaHu|. Urpel MO3BOJSAIOT ydalluMCcs pacciaOuThCsl, CHU3UTh YPOBEHB
CTpecca, MOBBICUTh MOTUBALMIO U YIYUYIIUTh BOCHPUATHE Marepuana. IT0 0COOCHHO
BaYXHO JJI CTYJICHTOB, KOTOPBIE MOTYT OIYIIATh TPEBOTY WJIU allaTUIO MO0 OTHOUICHHIO
K U3y4aeMOMY SI3bIKY.

OnHMM U3 Ba)KHBIX aCEKTOB HCIIOJIb30BAHUS UTP SBISETCS UX CIHOCOOHOCThH CO3/1aTh
peanbHbIN A3bIKOBOM KOHTEKCT, B KOTOPOM CTYIE€HTBI y4aT U UCIIOJIb3YIOT HOBBIE CII0BA.
Urpsl, Oyap TO HACTOJBHBIE WM LHU(PPOBBIE, TPEAJAratoT y4aluMcs BO3MOKHOCTh
paboTaTh C JIGKCUKOHN B YCIOBUSX, NPUOIMKEHHBIX K PEAIbHBIM CUTYaIUsIM OOIICHHS.
B Takux urpax cTyJeHTBI 4aCTO OKa3bIBAIOTCS B CUTyallMH, KOTJ1a UM HY>KHO IPUMEHHTH
CBOM 3HAHUS JJIs1 TOCTHKEHUSI KOHKPETHOU LENH, OyIb TO pelIeHUE 3aa41 WK odea
B COPEBHOBAHUMU.

Urpsl Ha ypokax (paHIly3CKOTO sI3bIKa MOTYT OBITh HCIOJIb30BaHBI ISl PabOThI C
pPa3HBIMU aCHEKTaMM JICKCUKH: CHHOHMMAaMH, aHTOHMMaMHu, (pa3eoIoru3Mami,
UIMOMaMHU, a Tak)Ke JUIsl PaCIIUPEHUs] TEeMaTUYECKHUX TPYII CIIOB (HAapuMep, JIEKCUKa
o Teme «Enay, «IlyremectBus», «Pabota» u T. 11.). Takxke Urpbl MOTYT CTUMYJIHPOBATH
M3yYEHHE TPaMMaTHYECKUX U CUHTAKCUUECKUX KOHCTPYKLMM, YKPEIUIsisi HABBIKU UX
MIPUMEHECHUS B PEUH.

3. IIpenmyuiecTBa HITPOBOI0 METOAA

Hcnonp3oBanue Urp Ha ypokax (paHILy3CKOTO si3bIKa MMEET MHOKECTBO 3HAUUTEITLHBIX
MPEUMYLIECTB:

o CrumyJupoBaHHe MHTEpeca W MOTHBAIMM ydyammuxcsa. Mirpa — 310 Bceraa
yBJIEKATEIBHBIN TIporiecc. Jlaxke eciau CTYJeHThl He BCEr/ia OCO3HAIOT 3TO, OHU
AKTUBHO BKJIIOUAIOTCS B yUeOHBIN MpoOIIece, MOoydasi yI0BOJbCTBUE OT 3aaHUS.
Oco0eHHO Ba)XKHO, YTO MT'POBOM 3JIEMEHT IO3BOJIAECT CJeIaTh 00ydeHHE MEHEe
MOHOTOHHBIM, a TaK)K€ TTOMOTAET YJaluMCsl TTPEOI0JIeBATh SI3BIKOBOM Oapbep U
CTpax mepe] ONMOKaMHu.

o AKTHBM3aUMs KOTHMUTHMBHBLIX mpoueccoB. B mpoiiecce wurpbl yyammecs
aKTMBHO JyMaloT, pEIIAlOT 33Ja4yd, 3allOMUHAIOT HOBBIC CJOBa U
IrpaMMaTHYEeCKUE KOHCTPYKIIMH. OTO CTHMYJIUPYET JCATEIBHOCTh MO3Ta,
CIIOCOOCTBYET JIyYIIIEeMY YCBOCHHUIO HH(OPMAITHH.
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o IloBTOpeHue u 3akpemnjieHue JieKCUKH. Mrpa wupeanbHO MOAXOAUT IS
MOBTOPCHUSI W 3aKpeIUICHUs TMPOWICHHBIX CJIOB u (pa3. Perymaproe
BO3BpallleHWE K HU3Yy4a€MOMY MaTepuagy C M[OMOIIbI0 HUIPOBBIX METOJIOB
CIIOCOOCTBYET JOJITOBPEMEHHOMY 3aIIOMUHAHUIO U MTOBBIIIAET YPOBEHb OCBOCHUS
Marepuaa.

o Pa3BuTHEe KOMMYHUKATHBHBIX HABBIKOB. B pOJIeBbIX UTpax U CUTYaAlIMOHHBIX
3aIaHUSIX CTYJIGHTHl MOTYT MPAKTUKOBATHCS B PEalbHOM OOIIECHUH, MPUMEHSS
HOBBIE CJIOBA M BBIPAKEHHUS B €CTECTBEHHOM, >KM3HEHHON CHUTyaluu. ITO
Pa3BUBAET UX CIIOCOOHOCTh YBEPEHHO UCIIOIB30BATH SA3BIK B PEAIbHOM KU3HHU.

+ ®opMupoBaHue TBOPYECKOro moaxoaa. Mrpel yacto moOy>KIaroT ydanuxcs
MBICIIUTh HECTAHJIAPTHO, MPUAYMBIBATh HOBBIE CIOCOOBI pEIICHUs 3ajlay, YTo
CIIOCOOCTBYET Pa3BUTHIO UX KPEATUBHBIX CIIOCOOHOCTEH.

4. Buabl urp AJis1 pa3BUTHS CJIOBAPHOIO 3amaca

st yenemHoro oO0y4yeHusi (PpaHIly3CKOMY S3bIKY C TOMOIIBIO WIP CYIIECTBYET
00JBIII0€ pa3HOOOpa3UE NP, HAIIPABICHHBIX HA PA3BUTHE CIOBAPHOIO 3amaca:

o Wrpsbl Ha accoumanmu. DTH UTPbI TPEOYIOT OT yYalIUXCs TOMCKA CBSI3U MEXKY
CJIOBAMH, YTO CHOCOOCTBYET HX JIydlleMy 3arnoMuHaHuio. Hanpumep, Ha
KapTOYKax HAaNMCaHbl CJIOBA, W YYalIUWCS JOJDKEH HAUTH ACCOLMALMIO IS
Ka)XJI0TO U3 HUX. TaKKe MOKHO IIPEUIOKUTh YUEHUKAM IPUAYMAaTh ACCOLMALUN
JUTSL CJTIOXKHBIX BBIPAKEHUN WM Ppas.

« KpoccBopast u  anarpammbl.  KpoccBopapl — SBIAIOTCS  OTJIMYHBIM
MHCTPYMEHTOM JUUIS 3aKPEIUIEHNs HOBOTO MaTepruaiia. OHU HE TOJIBKO Pa3BUBAOT
BHMMAaHUE U NIaMATh, HO Y IIOMOTalOT CTYIEHTaM 3aKpEIUTh TOYHOE 3HAYCHUE U
PaBUJIbHOE YHOTPEOJIEHNE HOBBIX CJIOB.

o Pouaessble urpnl. B 31X urpax cTyI€HThI UTPAIOT POJIH, KOTOPBIE UM MOTYT OBIThH
HIOJIE3HBI B peajbHOM XKU3HU (HAIPUMED, «JIOKTOP», IOKYIATENbY, «THA»). DTO
II03BOJIAET AKTUBHO MCIIOJIb30BATh HOBBIE CJIOBA B PEUEBBIX CUTyalUsX. Taxxke
MOXHO pa3bIIpbIBaTh JUAJOrM Ha (paHIly3CKOM S3bIKE MO 3apaHee
ITOATOTOBJICHHBIM CLICHAPUSIM.

o MHrpsl Ha yragsiBanue caoB. Hanpumep, urpa «CexkpeTHoe c10B0O» — OJMH U3
YYaCTHUKOB OIIMCBIBACT CJIIOBO, @ OCTAJIBHBIC JOJDKHBI Yrajarb, O KAaKOM CJIOBE
UIET pedb. JTO yNPaXHEHHWE PA3BUBACT HABBIKM AyJIMPOBAHUS M AKTUBHOE
HCIIOJIB30BaHUE CJIOB B pEYH.

o MmueMoHnuyeckne urpbl. B Takux wWrpax CTyIEHTBl CO3/4al0T 00pa3bl,
ACCOLIMMPYIOIIMECS C HOBBIMHU CIOBAMU. DTO MOMOTAET HE TOJBKO 3aIIOMHUTH
CJIOBO, HO U YKPEIIUTh €70 aCCOLUATUBHYIO CBS3b C PEAIbHBIM MUPOM.

o BukTopuHbl M KOHKYpChl. BUKTOpHHBI MOryT OBITH OpraHM30BaHbl B (hopme
KOMaHAHBIX Urp. Bompockl MOryT KacaTbCsi Kak TEOpUH, TaK U IPAKTHUKU,
BKJIFOYAsl KaK HOBBIE CJIOBA, TAK U IPAMMAaTHYECKUE CTPYKTYPBI, YTO IEJIAET UX
YHUBEPCAIbHBIM HHCTPYMEHTOM ISl 3aKPEIJICHUS JIEKCUKH U (pa3.
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S. IlpuMeHeHure UTP B IPENOJABAHUM (PPAHIY3CKOI0 A3bIKA HA Pa3HbIX YPOBHAX

Urpel MoOryT OBITH aganTHPOBaHbI MO JHOOOW YpOBEHb MOJATOTOBKU CTYAEHTOB. s
HAaYMHAIOLIMX 3TO MOTYT OBITh MPOCThIE KAPTOUHBIE UTPbI, KPOCCBOP/bI UM UTPHI HA
accouuanuy. Takue WUrpspl IOMOTAalOT 3aKPENUTh OCHOBHBIE CJIOBA U BBIPAKECHUSA, A
TaKXe Pa3BUBATh HAYAJIbHBIC HABBIKY ITPOU3HOILLICHUS U Ay TUPOBAHMUS.

J11st 6071€€ OTMBITHBIX CTYJEHTOB MOYKHO HCIIOIB30BaTh 00JIEE CII0KHBIC UTPBI, TAKKE KaK
POJIEBBIE UTPhI, BAKTOPUHBI U UHTEPAKTUBHBIC 3a7aHus, TpeOyromue 0osee riryooKux
3HAHUH A3BIKA.

Ha IMPOMCIKYTOYHBIX YPOBHAX 06yquI/15{ Ba)XHO HCIIOJIB30BATb HUIPBI, KOTOPLIC
BKJIIOYAaIOT paBHOO6p33HI>I€ THIIBI JICKCHUKU: oT OBITOBOM J0 Oonece
CHCHH&HH3HPOB3HHOﬁ. DTO I03BOJUT YdaluMcCAa pacllupUuTb CJIOB&pHBII?I 3ariac "
IMOATOTOBUTHCA K PCAJIIbHBIM CUTYallUsIM O6IJ.[€HI/I$I Ha (l)paHuy3c1<0M SA3BIKE.

6. PekoMeHganMy 0 OPraHU3alui YPOKOB C UCIIOJIb30BAHNEM HUIP

st 3 (PeKTUBHOTO MCHOJIB30BAaHUSI WIP Ha YpOKax (PpaHIly3CKOTO S3bIKa BAXKHO
MPUACPKUBATHCSI HEKOTOPBIX PEKOMEHAAIIHIA:

o MWHrerpanusi urp B y4eOHbIii nmpouecc. Urpbl 10JKHBI ObITh HE OTIEIBHBIM
AJIEMEHTOM, a HEOTBEMIJIEMOM 4YacThl0 ypoka. OHM MOTYT CIYXKUTh Kak
pPa30rpeBoM, TaK U 3aKPEIUICHUEM POUACHHOIO MaTepHala.

o IlpaBmiabHoe pacnpenesnenue BpeMeHu. Vrpa nomkHa ObITh cOamaHCUpOBaHa
[0 BPEMEHH, YTOObl OHA HE YTOMMUJIA YYaIMXCS U HE OTBJIEKaJa OT OCHOBHOM
LIEJIU ypOKa.

o HWHTepakTHMBHOCT M Yy4yacTHe BceX CTyAeHTOB. lrpa nommkHa OBITH
MHTEPAKTUBHOM, TO €CTh BKJIIOUATh BCEX YYAaCTHUKOB, YTOOBI KaXK/bIil CTYyIEHT
MOT aKTUBHO pa0O0TaTh C HOBBIM MaTEpPHAJIOM.

3akJIoueHue

Hcnonp3oBanue urp B mpoiiecce 00yueHus (GpaHily3CKOMY SI3bIKY TIPEICTaBIIIET COO0M
HE TOJBKO YBIIEKATENIbHBIA, HO M BBICOKOA((EKTUBHBIN METOJ, KOTOPHIA OKa3bIBAET
3HAYUTEJIPHOE BJIMSHUE HA Pa3BUTHUE CJIOBAPHOIO 3amaca CTYJICHTOB. BaXHbM
MPEUMYIIIECTBOM UTPOBOTO TIOJIXOJIa SIBISIETCS €ro CHOCOOHOCTh TMPEBPATUTH
TPaJAUIIMOHHOE OOyYEeHHE B JUHAMWYHBIA, aKTUBHBIM W TBOpUYECKHU mporecc. Urpsl
MO3BOJISIFOT CTYAEHTAM HE TOJIBKO 3alIOMHUTH HOBBIE CJIOBA, HO M HAYYUTHCS aKTUBHO
WCMOJIb30BaTh WX B KOHTEKCTE PEATbHBIX KOMMYHHMKAIMKA. OHM CO3[IAI0T YKUBYIO
SI3BIKOBYIO CPEAy, CIOCOOCTBYIOT JIyUIlIEMY YCBOCHHIO JIGKCUKH W IpaMMaTHUYECKUX
KOHCTPYKIIMHM, Pa3BUBAIOT PEUEBBIE W KOTHUTUBHBIC HABBIKM, & TAKXKE IOBBIIIAIOT
YBEPEHHOCTh B CBOMX CHUJIaX.
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Kpome TOro, Urpbl Mmo3BOJSIFOT 3HAYUTEIBHO MOBBICUTH MOTHBAIMIO CTYIEHTOB. B
YCIOBHUSIX KOHKYPEHIIMH, COPEBHOBATEIBHBIX JJIEMEHTOB W JOCTIDKEHUS IeJel
ydaniecs: YyBCTBYIOT OOJbIIYI0 BOBJICYEHHOCTh B MPOIIECC, UTO CIIOCOOCTBYET OoJiee
rITyOOKOMY ¥ OCO3HAHHOMY OCBOEHHIO MaTepuaia. To 0COOCHHO BaKHO B KOHTEKCTE
M3y4YCHUS] HHOCTPAHHBIX SI3bIKOB, TJIe MOTHBAIIUS HTPACT KIFOUEBYIO POJIb B yCIIEXE.

Tem He MeHee, ISl TOCTHXKEHHUS] MaKCUMalbHOU 3(()EKTUBHOCTH Ba)KHO MPABUIILHO
UHTETPUPOBATh UIPOBBIE DJIEMEHTHI B CTIPYKTYpy YpOKa, CoOdYeTarb HX C
TPaJAUIIMOHHBIMA ~ METOJAaMHU TMPEMNoJIaBaHusl W  YYUTHIBATh  WHJIMBHUIyaJbHbIC
O0COOEHHOCTH Ka)K/10I'0 y4aIlerocs.

Urpel  nomkHBl  OBITH  pa3HOOOpPa3HBIMH, YTOOBI  YIOBJIECTBOPSATH  Pa3NYHBIC
MOTPEOHOCTH CTYIAEHTOB, M MPEJOCTABIATH UM BO3MOXHOCTH JIJII MHOTOKPAaTHOT'O
IIOBTOPEHUS U NIPAKTUYECKOI0 IPUMEHEHUS HOBOT'O CJIOBaps.

Takum oOpa3omM, UrpoBble METOJbI OOY4YEHMsI (PPAHIy3CKOMY SI3BIKY SIBIISIFOTCS HE
TOJIBKO CITIOCOOOM 00JIeryeHusl MpoLecca yCBOGHUsI HOBOW JIEKCUKH, HO M CPEACTBOM
MOBBILICHHUS] YPOBHS HABBIKOB OOIIECHWS HAa MHOCTPAHHOM sI3bIke. BHenpeHme Takux
METO/IOB B TIOBCETHEBHYIO MTPAKTUKY MPETIOaBaHMsI TIOMOXKET clieiaTh o0yueHue oomee
MIPOJYKTUBHBIM, YBJIEKATEIbHBIM U PE3YJIBTATHBHBIM, CIIOCOOCTBYSl 0oJiee TIyOOKOM
MHTETPAINH SI3bIKa B IOBCEAHEBHYIO KU3Hb CTYJICHTOB.
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Introduction

In today’s interconnected world, the ability to communicate in foreign languages has
grown in importance. As globalization continues to shape societies, the need for
multilingual individuals has become more pronounced. Whether for business, cultural
exchange, academic purposes, or travel, the ability to speak multiple languages opens
up various doors and fosters global understanding. This article explores why learning
foreign languages is essential in the modern world, focusing on its impact on personal
development, career prospects, cultural understanding, and cognitive growth. In an
increasingly competitive and diverse world, foreign language proficiency is no longer
just a luxury; it is a necessity.
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1. The Cognitive Benefits of Learning Foreign Languages

One of the most well-documented advantages of learning a foreign language is its
cognitive benefits. The process of learning new vocabulary, grammar rules, and
pronunciation helps stimulate brain activity. Multilingual individuals tend to have
sharper memory, improved problem-solving skills, and better multitasking abilities.
Language learners also develop greater cognitive flexibility, allowing them to switch
between different tasks and thought processes more effectively. This mental agility
extends to better focus and attention control.

Moreover, research has shown that learning a foreign language can delay the onset of
cognitive diseases, such as dementia and Alzheimer’s. The mental challenges involved
In mastering a new language act as a protective mechanism for the brain. The ability to
speak multiple languages strengthens the brain's executive functions, providing greater
resilience to age-related cognitive decline.

2. Enhancing Career Opportunities

In today’s global economy, the demand for multilingual professionals has skyrocketed.
Many companies and organizations with international reach seek employees who can
communicate in more than one language. Bilingual or multilingual individuals are often
seen as valuable assets because they can bridge communication gaps in international
business dealings, contribute to market expansion, and support diverse teams.

Foreign language skills open up opportunities for careers in a wide range of industries,
from international relations and diplomacy to marketing, tourism, and technology. For
instance, languages such as Mandarin Chinese, Spanish, and Arabic are in high demand
due to the growing economic power of China, Latin America, and the Middle East.
Professionals who speak these languages are able to engage with emerging markets,
providing a competitive edge over those who lack such skills.

Not only do multilingual individuals have more job opportunities, but they also often
earn higher salaries. According to several studies, bilingual employees tend to earn more
than their monolingual counterparts due to their ability to handle international clients
and partners, as well as their added value in cross-border projects. Additionally,
multilingual professionals are often entrusted with leadership and managerial roles that
require overseeing diverse teams.

3. Cultural Awareness and Understanding

The value of learning foreign languages extends beyond mere linguistic knowledge; it
provides deeper insight into different cultures. Language and culture are intertwined,
and by learning a new language, individuals gain access to the history, literature,
traditions, and worldviews of the people who speak that language. This cultural
knowledge not only enriches the individual's personal experience but also promotes
greater cross-cultural empathy and understanding.
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In a world where political and social conflicts often arise from misunderstandings and
cultural differences, learning foreign languages is a key tool for fostering global peace.
Language learning breaks down cultural barriers and encourages open-mindedness,
respect, and tolerance. It provides an opportunity to engage in meaningful dialogue with
people from different backgrounds, reducing prejudices and fostering international
cooperation.

Furthermore, individuals who learn a foreign language often feel more connected to the
global community, as they become more aware of the interconnectedness of humanity.
Understanding different cultures and perspectives makes it easier to navigate complex
international issues and solve global challenges collectively.

4. Travel and Personal Growth

Another major benefit of knowing foreign languages is the enhancement of travel
experiences. Traveling becomes much more enriching when travelers can communicate
with locals in their native tongue. Instead of relying on translation services or guides,
individuals who speak the language can immerse themselves in the culture more fully
and gain a deeper understanding of the places they visit.

Knowing a foreign language allows travelers to engage in authentic interactions with
local people, explore off-the-beaten-path locations, and experience the true essence of a
culture. Whether it’s asking for directions, ordering food at a restaurant, or having a
conversation with locals, language skills significantly enhance the quality of travel.

Moreover, learning a foreign language contributes to personal growth. It requires
individuals to step outside their comfort zone and adapt to new ways of thinking and
communicating. This process fosters resilience, problem-solving abilities, and greater
confidence. Mastering a new language builds self-discipline and perseverance, as it
demands consistent practice and dedication.

5. Foreign Languages and Education

In the realm of education, foreign languages are critical for preparing students for the
challenges of a globalized world. Schools, universities, and academic institutions around
the world have increasingly recognized the importance of teaching foreign languages as
part of their curricula. Language learning promotes cognitive development, enhances
communication skills, and improves academic performance overall.

Students who learn foreign languages develop improved listening and reading
comprehension abilities, which are beneficial in all areas of study. They also gain a
better understanding of grammar and syntax, which can transfer to their native language
as well. In addition, language learning fosters creativity and critical thinking, as students
explore new ways of expressing ideas and solving problems.
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Furthermore, foreign language proficiency is often a key factor in gaining acceptance to
competitive academic programs. Universities and graduate schools often value
applicants who are multilingual, as it indicates an ability to engage with a wider range
of academic literature and participate in international research collaborations.

6. The Role of Technology in Language Learning

The rapid advancement of technology has revolutionized the way we learn languages.
Digital tools, online platforms, and language-learning apps have made it easier than ever
to learn a foreign language. Programs like Duolingo, Babbel, and Rosetta Stone provide
accessible and flexible ways to practice speaking, writing, and listening in various
languages. These tools use interactive methods, such as gamification and quizzes, to
keep learners engaged and motivated.

The internet also provides a wealth of resources for language learners, from videos and
podcasts to blogs and online communities. Social media platforms like Facebook and
Twitter allow users to practice their language skills by engaging with native speakers
and joining language exchange groups. Websites such as italki and Tandem offer one-
on-one lessons with professional tutors and language partners, providing real-time
practice and feedback.

Technology has also opened up new opportunities for cultural immersion. By watching
foreign films, listening to international music, or reading articles and books in the target
language, learners can improve their skills while gaining a deeper appreciation for the
culture behind the language.

Conclusion

In conclusion, foreign languages are essential tools for personal and professional
growth, cultural understanding, and cognitive development. As the world continues to
evolve into a global community, multilingualism will play an even more critical role in
shaping the future. Learning foreign languages not only opens up career opportunities
and enhances travel experiences but also fosters deeper empathy and respect for diverse
cultures. In a world that is more interconnected than ever, the ability to communicate in
multiple languages is a powerful tool for building bridges and creating meaningful
relationships across borders. As technology continues to make language learning more
accessible, it is essential for individuals to embrace the value of multilingualism and
take advantage of the resources available to expand their linguistic horizons.
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actupaHT, kadeapa OMOIOTHH | SKOJOTHH, MOCKOBCKHI TOCY1apCTBEHHBIH
YHUBEPCUTET.

BBenenue

Knumarnueckue n3MeHeHHUs1, BBI3BAHHBIE AHTPOIIOTEHHOM JAESATEIbHOCTHIO, OKA3bIBAIOT
Cephe3HOE BO3JIEHCTBUE HA OMOpa3HOOOpa3ue FKOCUCTeM 1o BceMy mupy. [loremnenue
KJIMMaTa, U3MEHECHUS B PEKUMAX OCAIAKOB, ITOBBIICHUE YaCTOThl 3KCTPEMAaIbHBIX
MOTOJIHBIX SIBJICHUM CYIIECTBEHHO HW3MEHSIOT YCIIOBUSI XU3HM JJI1 MHOTHX BHJIOB,
BbI3bIBAasl WX MCYE3HOBCHHWE, MUIPaAlMI0O WA ajantauuio. B 3ToW  crarbe
paccMaTPUBAKOTCS OCHOBHBIE MEXAHU3MbI BO3JCUCTBUS KIMMAaTUUYECKUX U3MEHEHUN HA
PKOCHCTEMBI M OHOpazHooOpa3ue, a TakKe MNpeajiaraloTcs MyTH CMSITYCHHUS ITUX
BO3JICCTBUI.

Bansinue kIMMaTH4YeCKUX H3MEHEHNI Ha OMopa3HooOpa3ue
1. N3MeHeHHE TEeMIIEPATYPHBIX PEKUMOB

[loTennenne kaMMara CrocOOCTBYET M3MEHEHUIO TEMIIEpaTypPHBIX YCIOBUH B
Pa3HbBIX PErMOHAX, YTO BEJIET K U3BMEHEHUSIM B apeajiax pacipoCTpaHeHHUs! BUIOB.
MHorue pacTeHuss W HKUBOTHBIE BBIHY)KJIEHBl aJalTHPOBATHCA K HOBBIM
KJIIMMAaTUYECKUM YCJIOBHUSIM, MUTPUPYS B OoJiee OJArOoNpUsATHBIE PETHOHbBI WU
U3MEHSIS CBOM OMOJIOTMYECKHE IMPOLIECChl, TaKME KaK BpeMsl LIBETEHUS WIIU
Pa3MHOXEHUSA. JTO BIUSAET HA SKOCUCTEMBI B LIEJIOM, Hapylllasl CyIIECTBYIOIINE
AKOJIOTUYECKUE B3aUMOICUCTBHUS.

2. N3meHeHMe 0CAIKOB M BOJHBIX PeCYpPCOB

N3MeHeHuss B pexumax OCAJIKOB TaKXke BIUSIOT Ha OuopaszHooOpasue. B
PErHOHAX C COKpAIEHNEM 0CaIKOB IPOUCXOIUT 00E3BOKUBAHUE IKOCUCTEM, UTO
MOXET MPUBECTU K MCYE3HOBEHHIO MHOTHX BUIOB (uiopsl U (ayHbl. B To xe
BpeMsl YBEIMYCHUE OCAJKOB B JIPYTUX pPETHOHAX MOXET TMPUBECTH K
HABOJHEHUSM U U3MEHEHUIO CTPYKTYPBI IKOCUCTEM, UTO HETATUBHO CKAXETCS Ha
’KU3HH MHOTHX BHJIOB.
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3. BKCTpeMaJ'ILHbIe MNoroaHubic ABJICHUA

YacToTa U MHTEHCUBHOCTHb JKCTPEMAJIbHBIX MOTOJHBIX SIBIICHHM, TaKuUX Kak
yparaHbl, HABOJHEHUS, 3aCYXU U JICCHBIE MOXKAapPhl, YBEJIUUYUBAIOTCS C KaXKJIbIM
roJIoM. DTH SIBJICHUS OKa3bIBAIOT Pa3pyIIUTEIbHOE BO3ICUCTBHE HA YKOCUCTEMBI,
OpUBOJASL K yTpare OHOpa3sHOOOpas3usi, YHUYTOKEHUIO MECTOOOUTaHUNA U
M3MEHEHHIO SKOCUCTEMHBIX YCIYT.

4, Murpauusi 1 Mcue3HOBeHHEe BU/10B

N3meHenue kinuMara BIMSET Ha CHOCOOHOCTh BHJIOB aJalTUPOBATHCS K
U3MEHSIOIUMCS yciioBUsiM. HekoTopbie BHIIBI MOTYT MHUTPUPOBATh B HOBBIE
PErHOHbI, HO MHOTHE U3 HUX HE CIIOCOOHBI K OBICTPOM aJanTaiuyd U UCUE3aloT.
OTO NPUBOJUT K CHIIKEHUIO OHMOpa3HOOOpa3uss W yTpaTe YHHUKAIbHBIX
AKOCUCTEM, TaKUX KakK TPOIHMYECKHE Jieca, KOPAJIOBble PU(BI U apKTUUYECKUE
SKOCHUCTEMBI.

IIyTu cMsiryeHus1 BO3eiiCcTBHS KINMATHYECKMX U3MEHEeHUd Ha OMopa3HooOpa3ue
1. Co3nanue oxpaHsieMbIX TEPPUTOPHIA

OnHuM K3 BaXKHBIX IIarOB B COXPAaHEHHH OMOPA3HOOOpa3Hsl ABIAETCS CO3aHUE
OXpaHsAEMbIX TPUPOJHBIX TEPPUTOPUI, KOTOPBIE OYAYT CIIYKUTh YOSKHUIIEM IS
YA3BAMBIX BHUIOB. TaKXKe BaXHBIM AaCIIEKTOM SBIIETCS YIY4YIICHUE CETH
DKOCHCTEMHBIX KOPUIOPOB, YTO TMO3BOJSAET JKMUBOTHBIM M  PaCTCHUAM
MUTPUPOBATH B OTBET HA U3MEHEHUS KIIMMaTa.

2. CoxpaHeHHe NPUPOAHBIX IKOCHCTEM

Heo0xoaumMo ycunmBaTh yCUIUS IO COXPAHEHUIO TPUPOIHBIX IKOCHCTEM, TAKUX
KaK Jeca, 00J0Ta U KOpajuioBble PU(BI, KOTOPhIE HIPAIOT BAXXHYIO pPOJb B
PEryJIMPOBAHUH KJIMMaTa U MOAePKaHUU OMOpa3HOOOpa3usl.

3. HccnenoBaHusi ¥ MOHUTOPUHT

Jnst >¢pdekTuBHON  3amuThl  OMOpa3HooOpa3usi HEOoOXOJWMO IPOBOJUTH
MOCTOSIHHBIE HWCCIIEIOBAaHUSI W MOHUTOPUHT HW3MEHEHWH, MPOUCXOMAAIIUX B
AKOCHUCTEMAX B CBSA3M C KIMMATUYECKUMU M3MEHEHUSIMU. DTO TIOMOXKET JIy4Ile
MOHSTHh BIMSHWE W3MEHEHWH KJIMMaTa Ha BUIBI U DKOCHCTEMBI M TTO3BOJHT
pa3pabaTsiBaTh Oosee 3pPeKTUBHBIE CTPATErUH OXPaHbI IPUPOIBI.

3akiroueHue

Knnmarnueckre n3MEHEHHUsI OKa3bIBAIOT CYIIECTBEHHOE BIMsIHUE Ha OnopazHooOpasue
HKOCUCTEM, YTO TpeOyeT KOMIUIEKCHOTO MOJAX0/ia B pemeHuu rnpodiemol. CoxpaHeHue
U 3aIIMTa IPUPOIHBIX SKOCUCTEM, a TaKXKe pa3paboTKa aJanTallMOHHBIX CTpaTeruit s
BUJIOB, CTPAJAIOIINX OT U3MEHEHUH KJIMMATa, SIBJISIFOTCS BaKHBIMHU HaIlPaBJICHUSMU B
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HAy4YHBbIX MCCJIEIOBAHUSX M OXpaHe MNpUpoibl. bynymue ycuius AOMKHBI ObITh
HaIpaBJICHbl HA YMEHBIIIEHUE aHTPOIIOTEHHOTO BO3/ICUCTBUS HA KJIMMAT U HA Pa3BUTHE
YCTOMYHUBBIX 3KOCUCTEM, CITIOCOOHBIX aJalITUPOBATHCS K U3MEHEHUSIM.

Jlureparypa
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BAYKHOCTBH OBYYEHMS HOBBIM CJIOBAM B HAYAJIBHBIX KJIACCAX

IlepmanoBa :xenner HazapoBua

[IpenonaBatens (paHITy3CKOTO S3bIKa, TYPKMEHCKOTO HAITMOHAIBHOTO HHCTUTYTA
MHUPOBBIX SI3bIKOB UMEHH JloBlIeTMamMMeTa A3aau
r. Amxaban TypkMeHUCTaH

Omaposa Msaxpu

Crynent, TypKMEHCKUN CENbCKOXO35IMCTBECHHBIN HHCTUTYTA
r. Jlamorys TypkMeHucTan

BBenenue

OOyueHue HOBBIM CJIOBaM — 3TO OJUH M3 CaMbIX Ba)KHBIX ACIEKTOB HAYaJIbHOI'O
00pa3oBaHusl, KOTOPBI HEMOCPEACTBEHHO BIMSIET HAa YCIEIIHOCTh peOEHKA B yueOHOM
mpornecce. B 3ToM Bo3pacte neTH aKTUBHO Pa3BUBAIOT CBOM KOTHUTUBHBIC U PEUEBBIC
CIIOCOOHOCTH, a HaJu4Me OOLIMPHOrO CJIOBAPHOTO 3amaca OTKPBIBACT MEpe] HUMHU
HOBBIE BO3MO>XHOCTH B BOCIPHUATUM U NOHMMAaHUM OKpyXkaromero Mupa. CioBapHbII
3amac SIBJISIETCS OCHOBOM i ()OPMUPOBAHUST YMEHHUS BBIpaXaTh MBICIH, IS
YCHEMIHOTO OOIIEHUS U JIJI1 OCBOCHHMSI Pa3JIMYHbIX YY€OHBIX TUCLUHUILIUH.

3Ha4veHMe CJOBAPHOIO 3amaca JJisl pedeHKa

CrnoBapHbIii 3amac — 3TO HE MPOCTO HAOOpP CJIOB, KOTOpPhIE PEOCHOK 3HAET U MOXKET
WCIIOJB30BaTh, HO U BAXXHbIA HMHAMKATOP €ro WHTEUIEKTYyaJbHOTO pa3BUTHS. Uem
0oJpIlie peOCHOK 3HAET CJIOB, TEM JIETYEe €My MOHUMATh TEKCThI, COCTABIISITH CBSI3HBIE
BBICKA3bIBAHUS U PEIIaTh pa3IMUHbIC YIEOHBIC 3a/1aui. ITO TAK)KE BIUSET HA PA3BUTHE
JIOTUYECKOTO U a0CTPAKTHOTO MBIIUICHHUS, TaK KaK YMEHHE padoTaTh C MOHITHEM CJIOB
moMoraeTr peOeHKY MOHUMATh CIIOKHbBIE KOHIEIIIUU U UJICH.

JIist neTedl HaYalbHOW IIKOJIBI CJIIOBAPHBIN 3amac SBISETCS OJHUM M3 KITFOUYEBBIX
(aKTOpPOB YCIIENTHOTO OCBOCHMSI 3HAHUM, OCOOCHHO B TaKUX OO0JACTSIX, KaK YTCHHUE,
MaTeMaThKa M eCTeCTBeHHbIe Hayku. Uem Oosee pa3zHOOOpa3HbIM U OoraThiM OyneT
CJIOBApHBIN 3arac, TeM Jjierde peObeHKy OyeT pemaTh JOTUYECKUE 3a7aud, TOHUMATh
3aJ1auyd B MaTeMaTHKe, pa3oupaTh TEKCTOBBIC 3aaHUSI.
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®opMHUpoOBaHUE CI0BAPHOIO 3aMaca y AeTell HaYaJIbHbIX KJIACCOB

[Ipouecc oOyueHus: HOBBIM CJIOBaM y JIETEH HE SIBISIETCS OJAHOTHITHBIM, OH BKIIIOUYAET B
ceOst HECKOJIbKO ITAroOB, KX bl U3 KOTOPBIX ABIISETCS HEOOXOTUMBIM JIJISl TOTO, YTOOBI
CJIOBa JICHICTBUTEIBHO MPOYHO BOLIUIM B CIIOBapHBIN 3anac peOeHKa.

1. IepBuuHbIii 3Tan: Bocnpusitue HOBBIX CJI0B

DTOT 3Tal HAYMHAETCS C TOTO, YTO JIETH CJIBIIIAT HOBBIE CIIOBA, BUISAT UX B KOHTEKCTE
M HAaYWHAIOT TIOHMMATh WX 3HAa4Y€HUE. DTO MPOWCXOAMT, KOTJA YUYUTEIb OOBSCHSICT
HOBBIE CJIOBA, MPUBOJAUT MPUMEPHI U CTABUT UX B Pa3IM4HbIe CUTyalu. BaxkHo, 4TOOBI
JIETH BOCIIPUHUMAJIA HOBBIE CJI0OBA HE TOJBKO Yepe3 UX popMasbHbIE ONPEACICHHUS], HO
U yepe3 KuBoe odiieHue. [I[puMeHeHre HOBBIX CIIOB B JMAJIOTe€ MOMOTAaeT CO31aTh y
JIETEN aCCOLMALNH, KOTOPBIE YCKOPSIOT MPOLECC 3aIIOMUHAHHUS.

2. 3akperuieHue Yyepe3 MOBTOPEHHE U UCMOJIb30BaHNEe B KOHTEKCTE

Ha »ToMm sTane aetu J0JKHBI HAYYUThCS UCTI0JIb30BaTh HOBBIE CIIOBA B KOHTEKCTE. DTO
MOTYT OBITH YIPaXKHEHHsS] Ha COCTaBIICHHE MPENJIOKEHHUM, Mepecka3d MPOYUTAHHBIX
TEKCTOB C UCIIOJIb30BAHUEM HOBBIX CIIOB, TMAJIOTH U 00CYyxkAeHus. Uepe3 MoBTOpeHHE U
MPaKTUYECKOE UCIOIb30BAHUE CIIOBA CTAHOBUTCS 0OJie€ 3HAKOMBIM U €CTECTBEHHBIM
1Sl peOeHKa.

3. IlpuMeHeHHUEe B Pa3HbIX KOHTEKCTAX

JIsist Toro 4to0bl CIOBa MPOYHO YCBOWJIMCH, BaXKHO Mpejjarath JETSIM HE TOJBKO
CTaHJAPTHBIE YIPAXKHEHUS, HO U 3aJa4yu, IIe OHU MOT'YT IIPUMEHUTHh HOBBIE CJIOBA B
CaMBbIX pa3HbIX KOHTEKCTaX. ITO MOXKET ObITh pelIeHUE MPOOJIEMHBIX 3324, COUMNHEHUE
MCTOPUI WM MTMCbMEHHBIE pa0OThI, TJ€ JE€TH JIOJDKHBI UCTIOIh30BaTh CIOBA B Pa3HBIX
cutyauusx. Takon mOAXOJ IMOMOTaeT pa3BUTh HE TOJBKO CJIOBAapHBIM 3arac, HO U
KpEaTUBHOCTb U THOKOCTh MBIIIJICHHUS.

4. CamocrosiTesibHAasi pa0doTa U pacuIdpeHHe JeKCMKOHA

JleTn NOJKHBI HE TOJIBKO 3allOMHUHATh HOBBIE CJIOBA, HO M YUUTbCA paboTaTh ¢ HUMU
CaMOCTOSITENIbHO. JTO MOXKET BKJIOYaTh B ce€0s UTEHUWE KHHUI, H3y4YCHHE
JIONIOJTHUTEBHBIX MaTepUaioB, HPOCMOTP 00pa3oBaTelIbHBIX BHIEO U CO3JaHHE
COOCTBEHHOI'0 CNHCKa HOBBIX ciOB. CamocrtosiTenpHas paboTa MO3BOJISIET pEOEHKY
CaMOCTOSITENIbHO PACIIUPATH CIIOBAPHBIN 3a1ac U MPUMEHSTh €T0 B KU3HU.

MeToabl 00y4eHHUs1 HOBBIM CJI0BAM

Cy1miecTByeT MHOXECTBO METOAMK, KOTOpbIe TOMOraroT 3P¢GeKTUBHO 00y4aTh JgeTei
HOBBIM ciioBaM. KilroueBbIMH METOaMU SIBIISFOTCSL:
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1. UrpoBbie METOAUKH

Urpel SBISIOTCS OMHUM W3 caMblX 3(PGEKTHBHBIX METOJO0B OOYYEHHUS B MIIAIIIAX
kimaccax. OHM CO3MAlI0T B KJIacCce TMOJIOKHUTEIBHYIO arMmocdepy, enaroT Ipolecce
o0yuyeHHUsT yBJEKaTeIbHBIM M IIOMOTAaIOT JETSAM 3allOMHHATh HOBBIE cJioBa 0€3
HanpspkeHus. [Ipumepsl Takux urp BkiaodaroT "CroBapssiid yronok", "Uro s Buxky?",
"CrnoBa-accoranuu'. OTH UTPhI TTO3BOJISIIOT JETSIM HE TOJIBKO Y3HABaTh HOBBIE CJIOBA,
HO ¥ aKTHBHO UCIOJIb30BAaTh UX B Pa3HBIX KOHTEKCTAaX.

2. UTeHHe ¥ aHAJIU3 TEKCTOB

YreHue — 310 OJHH N3 CaMbIX MOIIHBIX MHCTPYMCHTOB JIA PACHINPCHUA CIIOBAPHOIO
3anaca. BaxxHo He IMPOCTO YUTATb KHHUI'H, 4 aHAJIU3UPOBATH IIPOYUTAHHOC, HCKAThb HOBLIC
CJIOBa, pa361/1paTL WX 3HAYCHUS U KOHTEKCT. B X04C YTCHUA ACTH YUaT HC TOJIBKO CJIOBA,
HO M CIIOCOOBI WX KCITOJIB30BaHHS B PC€YH, YTO 3HAYUTCIBbHO pACIIUPACT HX PCUYCBLIC
BO3MOZKHOCTH.

3. Hcnogb3oBaHne MyJbTUMEIUINHBIX TEXHOJIOTHH

CoBpeMeHHbIE TEXHOJOTUU IO3BOJSIOT HCIOJIb30BaTh 00Jie€ MHHOBAIIMOHHBIE U
MHTEpECHbIE crocoObl 00ydyeHusi. OOpa3oBaTeNbHbIC MPUIOKEHUS, WHTEPAKTUBHbBIC
KHUTM U WUTPbl NIOMOTAIOT AETSAM H3y4daThb HOBBIE CJIOBAa 4Y€pe3 BU3YAIM3ALUI0 U
ayJIMOBU3yalibHbIE MaTepuaibl. Takue METONbl JelaloT mpolecc ol0ydeHus Ooliee
JTUHAMUYHBIM U YBJIEKATEIbHBIM.

4. PoJieBble UTPbI U MPOEKTHI

Jliis 6onee rayOOKOro yCBOEHUS CIIOB MOXKHO HCIIOJIB30BATh POJIEBBIEC UTPBI, I1IE€ I€TU
IIPUMEHSIOT HOBBIE CIIOBA B pEAJIbHBIX CUTyauuax. Hanmpumep, UM MOKHO NPEIJIOKUTD
CO3/1aTh MPOEKThl, B KOTOPbIX OHU OyAyT HCIIOJIb30BATh 3TU CJIOBA ISl OMHUCAHMS
00OBEKTOB, ABJICHUN WU JtoAei. PoleBbie UTpbl MOMOTAlOT AETSIM pa3BUBATh HABBIKU
oOIIIeHUsI U KPEaTUBHOCTH.

Poab yuuTesie u poauresieid B 00y4eHUM HOBBIM CJIOBaAM

Yautenb U poOUTENM UIPAIOT KIIOUYEBYIO POJb B PACIIMPEHUM CIOBApHOIO 3araca
pebeHka. Yuurtenss AOHKHBI HE TOJIBKO OPraHM30BBIBaTH MPOLECC OOy4YEHHUs, HO U
CTUMYJIMPOBATh AKTUBHOE HCIIOJIb30BAHUE HOBBIX CJIOB J€ThbMHU. BakHO, 4YTOOBI
y4uTeslb caM ObUI MPUMEPOM I MOApakaHWsl B yHoTpeOsieHuu cioB. PerymnsipHoe
MOBTOPEHUE W HCIOJb30BAHUE HOBBIX CJIOB B PEYM IMOMOTAET JIETAM 3aKPENUTh
Marepuanl.

Poxurenu Taxke WUrparoT BaXHYIO poJib B mporecce oOydeHus. OHM MOTYT YHTaTh
JCTSIM KHUTH, 00CYXIaTh MPOYUTAHHOE, 33]]aBaTh BOMIPOCH U MMPUBOIUTEH MPUMEPHI U3
MOBCCIHCBHON JKM3HM. TakKe Ba)KHO, YTOOBI POJMTEIH CO3JABAIHM YCIOBHUS JIJIS
oO1ieHus, rie pebeHoK OyAeT UMETh BO3MOKHOCTh TPUMEHSTH HOBBIE CIIOBA.
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Ilcuxonornyeckue acnmeKkThl 00y4eHHA

OOyueHre HOBBIM CJIOBaM TaKXe CBS3aHO C MCUXOJIOTuel pebeHka. BaxxHO yuyuThIBaTh
WHIUBUyIbHBIE OCOOCHHOCTH KaKJIOTO YYCHHWKA, TAaKWe KaK TEeMI YCBOCHUS
MaTepuaia, JHYHbIE WHTEPEChl W mpeanouTeHus. [I[puMeHeHne pa3IMdHbIX METOJIOB
oOyueHus1 (BU3yalbHBIX, ayJAHAIbHBIX W KHHECTCTHUYECKHUX) ITOMOTAaeT YUUTEINIO
yIIOBJICTBOPUTH TOTPEOHOCTH KAXKIOTO peOSHKA B CO3AaTh YCIOBHsI I 3P (HEKTUBHOTO
0o0yueHus.

IIpakTH4eckoe 3HAYEHUE

O6yquHe HOBBIM CJIOBAM B HAYAJIBHBIX KJIACCaX UMCCT OT'POMHOC 3HAYCHUC HC TOJIBKO
HJI pa3BUTHA PCUH, HO U I YCIICIIHOI'O yLI66HOFO Imponecca B ICJIOM. PaCHII/IpeHI/IC
CJIOBApPHOIO 3aliaca rmomMoracTt ACTAM:

o Jlerue moHMMAaTh TEKCTHI U PEIIATH 341AYH.

« Pa3BuBaTh 1OrM4YeCcKOE U AHATUTUYECKOE MBIIUICHUE.

o+ IloBblmIaTh YBEPEHHOCTH B c€0€ U yIy4dlIaTh HABBIKA OOILICHHUS.

o YyacTBOBaTh B PA3IMYHBIX BHUAAX JEATEIBHOCTH, TaKMX KakK OOCYXICHHS,
NpE3eHTALUN, TUCbMEHHbIE Pa0OTHI.

YeMm Oonee pa3BUTHI CIOBECHBIE CIIOCOOHOCTH y peOeHKa, TEM YCIEIIHee OH OyAeT B
y4eOe U B dKHU3HH B LIEJIOM.

3akiIoueHue

OOyueHre HOBBIM CJIOBAM B HAYaJIbHBIX KJlaccax UrpaeT (QyHIaMEHTaIbHYIO POJib B
(GhOpMHUPOBAaHUM HE TOJBKO SI3BIKOBBIX, HO MU KOTHUTHUBHBIX CIIOCOOHOCTEH peOEHKa.
Pacmupenue cioBapHOro 3amaca CrocoOCTBYET YCIIEUTHOMY YCBOGHHUIO YueOHBIX
JTUCITUTUINH, YIYUYIIEHUI0 CIOCOOHOCTH K PEIICHUIO JIOTUYECKHX 3a7a4 U BOCTIPUSITHIO
nndopmaruu. Yem 6osiee 6orat u pa3zHooOpas3eH CIOBAPHBIN 3aMac ydeHUKa, TEM Jierde
€My OpPHUEHTHPOBATHCS B 0OOpa30BATEIIBHOM TMPOIECCE W TOHUMATh 0O0JIee CIIOKHBIC
MOHSTHS, YTO HAMIPSAMYIO BIUSET HA €T0 aKaJIeMUUSCKHE YCIIeXu. BaXXHO MOMHUTB, YTO
oOy4eHHE HOBBIM CJIOBaM — 3TO HE TOJBKO (DOPMUPOBAHKE JEKCHIECKOTO 3araca, HO
Y TIPOIIECC PA3BHUTHSI MBICTUTEIBHBIX MPOIECCOB, CBA3AHHBIA C YIyUIICHUEM MaMSTH,
BHUMAaHUS ¥ CTIOCOOHOCTH K aOCTPaKIIUH.

Mertopl, UCTIONIb3yeMbIe B 00Y4EeHUU HOBBIM CIIOBaM, JIOJHKHBI OBITh Pa3HOOOpa3HBIMU
M YYUTHIBaTb OCOOCHHOCTH KaXIoro pebeHka. WrpoBble METONMKH, YTECHHE,
HCMOJIb30BaHUE MYJIBTUMEAUUHBIX TEXHOJOTHM U MPAKTUYECKOE MPUMEHEHHE HOBBIX
CJIOB B ITOBCEIHEBHOM MW3HM CO3JAIOT Yy JETE€W IOJOKUTEIbHBIE ACCOLUUALNH C
npoiieccoM OOy4eHHs] U CIOCOOCTBYIOT aKTMBHOMY BoOBjeueHHto. Ha kaxaom srtare
BA)XXHO COYETATh PA3IMYHBIC MOJIXOAbl U TEXHUKHU, YTOOBI IETU HE TOJBKO 3alIOMUHAIIH
CJI0OBA, HO U HAYYMJIUCh MPUMEHATH UX B PA3JIMYHBIX CUTYaLIUSX.
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Oco0oe BHUMaHHME CIEQYET YAEIUTb POJIM YUYUTENIEed W pOIUTENed B IpoLEcce
oOyueHus. YUuTelb JODKEH HE TOJNBKO MepeaaBaTh 3HaHUS, HO U MOTUBHPOBATh JIETEH
K aKTHBHOMY MCIIOJIb30BaHUIO HOBBIX CJIOB, CO3JaBaTh MOJJEPKUBAIOLIYIO U
BJIOXHOBJIAIONIYIO atMocdepy. Poaurenu, B cBOI0 ouepenb, UTPAIOT BAXKHYIO POJb B
NOJJIEPKKE peOCHKAa BHE IIKOJBI, CTUMYJIHUPYS HHTEpEC K YTCHHIO, OOCYKICHHUIO
MIPOYUTAHHBIX MAaTEPUATIOB U PAa3BUTHUIO JINYHBIX HHTEPECOB, YTO TAKKE CIIOCOOCTBYET
00OralieH1Io CIOBApHOTO 3amnaca.

Kpome Toro, pacmmpeHue ClIOBapHOTO 3amaca TECHO CBS3aHO C pPa3BUTHEM
YBEPEHHOCTH B ce0€ U COLMAIBHON afanTaiuu peOeHKa.

YMeHHe TpaBWIBHO M YBEPEHHO BBIPAXKATh CBOM MBICIH — 3TO BAXKHBIA HaBBIK,
KOTOPBIN MPUTOANUTCS HE TOJLKO B IIIKOJIE, HO U B XU3HU. Pa3BUTHE PEUEBBIX HABBIKOB
nomoraer JaeTsM Oonee 3(G(EKTUBHO B3aMMOICHCTBOBATH C  OKPYNKAIOIIMMH,
Y4aCTBOBATh B OOIIECTBEHHOH KU3HU M CTAHOBUTHCS YBEPEHHBIMU JIMYHOCTSIMH.

B nonrocpouHodl mepcrnekTHBe OOy4YEHHE HOBBIM CJIOBaM B HaudajbHBIX Kiaccax
MOMOTaeT Co37aTh MPOYHBIM (DYHAAMEHT AJi1 JAIbHEUIIEr0 WHTEJUICKTYalTbHOTO U
JUYHOCTHOTO pocTa pedeHKa. DTO HE TOJBKO CIIOCOOCTBYET YCHEIIHOW Y4eOHOM
AESITENIbHOCTH, HO U CLIOCOOCTBYET (HOPMHUPOBAHHIO Y JETEH KPUTHUECKOTO MBIIIUICHUS,
CIIOCOOHOCTH K aHaliu3y M OOOCHOBAHHBIM paccykJeHusM. Yem Oosee pa3BUT
CIIOBApHBIM 3amac, TeM Jierdye peOeHKy aJanTUpoBaTbCs K HM3MEHEHUSM B
o0pa3oBaTesbHON cpefie U 0ojiee yBEpeHHO UATU MO MYTH CaMOCOBEPIIEHCTBOBAHUS.
Takum o0pazom, oOyueHHE HOBBIM CJIOBaM — 3TO HE IPOCTO 0Opa30BaATEIbHBIN
IPOLECC, a Ba)KHas COCTABIIAIOIIAS BOCHUTaHUS U (opMHupoBaHUS OyIyLIEro
MOKOJICHHUS.
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3HAYEHMUE POJIEBBIX UI'P B ITPEIIOJABAHUN NHOCTPAHHbBIM
A3BIKAM

I'yp6anoBa I'yabakeman MyxamMmeTMbIPaJI0BHA

[IpenonaBatenb HEMEUKOTO sI3bIKa, TYPKMEHCKOTrO HallMOHAIBHOTO MHCTUTYTA
MHUPOBBIX SI3bIKOB UMEHH [{oBreTMammeTa Azanu
r. Amxaban TypkmeHucTan

Omaposa OryJabakan

Crynent, TypKMEHCKUN CENbCKOXO35IMCTBEHHBIN HHCTUTYTA
r. Jlamory3 TypkMmeHucran

PoneBble Urppl 3aHMMAIOT Ba)KHOE MECTO B COBPEMEHHOM OOYyUYE€HUH HHOCTPaHHBIM
A3bIKaM. DTOT METOJ MCIIONB3YeTCs JUIsl yMyUIIeHHs] HAaBBIKOB OOIICHUS W TIOMOTaeT
yYallMMCsl aKTMBHO Yy4YacTBOBaTh B y4eOHOM Iipolecce, Jenas ero Ooiee
YBJIEKATEIbHBIM U TPOAYKTUBHBIM. PoJieBble MTPHI MO3BOJSIOT CO3/aTh OJHM3KHE K
peaJlbHOM KM3HU CHUTyalldd, B KOTOPBIX Yy4YallMecs MOryT IHPaKTUKOBAThH
HCIIOJIb30BaHUE S3bIKA, YTO TIOMOTAaET NOBBICUTh YBEPEHHOCTh B COOCTBEHHBIX CUJIaX U
yJIy4lIUTh KOMMYHHUKAllMOHHbIE HaBBIKU. [IprMeHEHHE pONEeBBIX WUIP NMOMOIaeT He
TOJIBKO OBJIa/IETh HOBBIM SI3BIKOBBIM MaTEpHaJIOM, HO U Pa3BUBAET TaKUE HABBIKU, KaK
KPUTHUYECKOE MBILIUIEHUE, KPEaTUBHOCTb, yMEHHE padOTaTh B Tpymme, M, 4YTO
HEMAJIOBAXXHO, KYJIbTYPHYIO KOMIIETCHIIHIO.

1. Pa3Burtue KOMMYHHUHKATHUBHBIX HABBIKOB

OnHUM U3 KIIFOUEBBIX aCIIEKTOB POJIEBBIX MIP SIBISETCS pPa3BUTHE KOMMYHUKATHBHBIX
HAaBBIKOB. YYalllMecs B IPOLIECCE UTPHI yYaT HE TOJBKO I'PAMMATHUKY U JIEKCHUKY, HO U
HCIIOJB3YIOT UX B pEAIbHBIX THAJIOTaX, pellias 3a/1au, XapaKTepHbIe I )KU3HU. B xoze
POJIEBBIX UIP yYallMecs MOTYT Pa3bllpbIBaTh PAa3IM4YHBIE CUTyallUM — OT IIPOCTOTO
3HAKOMCTBA JI0 CJIO)KHBIX J€JOBBIX IEPErOBOPOB, YTO CHOCOOCTBYET YIIYUILIECHHIO
MTPOM3HOILIEHHNS, HHTOHAIMM W BOCIPHUATHS S3bIKa Ha CIyX. JTO MO3BOJISET CO3/1ATh
A3BIKOBYIO CpPEly, B KOTOPOM y4alllUeCs y4aT pearupoBaTh Ha Pa3jIMYHbIE CUTyalllH, a
HE MPOCTO 3ay4nBatoT Pppas3bl. KpoMe Toro, Bo Bpemsi Urpbl CTYACHTHI pa3BUBAOT HABBIK
aKTUBHOTO CITyILIaHUS ¥ MPABUILHON peakIM Ha CI0Ba cOOEeCeTHUKA.

2. IloBbIlIEHME MOTUHBAIlUMA yIAIIUXCH

PoneBeie HUI'Pbl UMCIOT BBICOKYIO MOTHUBAIIMOHHYIO HCHHOCTD JJIS YYalllUXCs, TaK KakK
OHH IIpCBpaIiaroT 06yquHe B YBJICKATCJIbHOC U UHTCPAKTHUBHOC 3aHATHC.
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OTOT METOoJ AeNaeT ypoku Oojiee XKUBBIMM M HACBILIEHHBIMH, AaBas BO3MO>KHOCTb
NpPOSBUTh WHUIMATHBY, HUIPaTh pOJIb, YTO TOpPa3I0 HHTEpPECHEe, 4YeM OOBIYHbIC
rpaMMaTHYECKUE YIIPAKHEHNI UJIN HAaIlMCaHUe TECTOB. MIHTepec K urpe noMoraeT CHATh
A3BIKOBOM Oapbep, MOCKOJIBKY CTYACHTHI HAUWHAIOT BOCIIPUHUMATH SI3bIK KaK CPEACTBO
OOILIEeHHUs], @ HE POCTO HAOOP IPABUIL

9t0 YCHUIIMBACT UX BOBJICHCHHOCTDL B IIPOLCCC U CTUMYJIMPYCT KCIAHUC U3YyUaTh SA3bIK
JaJIBIIIC. anmnec;l CTaHOBATCS OoJiee YBCPCHHBIMHA B UCIIOJIb30BAHWHU A3bIKA, TdK KaK
OHH BHIAT PC3YJIbTATHI CBOUX YCI/IJII/Iﬁ B ITpOLCCCC pCaJIbHOT'O OGIIIGHI/ISI.

3. [IpeonoseHue A3bIKOBOTo Hapbepa

S3pikOBOM Oapbep — OAHA W3 IUVIABHBIX MPOOJEM, C KOTOPOM CTaJIKUBAKOTCS
HAYMHAOIIME U3y4aTh HHOCTPAHHBIN S3bIK. CTpax OMMOKU WIIM OTKAa3 OT OOIECHUS 13-
32 HEYBEPEHHOCTH B COOCTBEHHBIX CHJIAX MOTYT CYIIECTBEHHO 3aMEUINTH IPOLECC
oOyueHnusi. PoneBrie urpel cTaHOBSTCS 3((HEKTHBHBIM CPEICTBOM MPEOOJICHUS ITOTO
Oaprepa. B mpomecce wurpsl yuammuecs MOTyT CHOKOWHO u 0e3 cTpecca
HKCIIEPUMEHTHPOBATh C HOBBIMH ClIOBaMU U (ppazaMu. OmnOKM BOCIPUHUMAIOTCS KaK
4yacTh y4eOHOro Mpoliecca, ¥ 3T0 CHUMAET HanpsbkeHue. MHOTO4KCIIEHHbIE TOBTOPBI U
pa3IMYHbIE CLEHAPUU MO3BOJISIOT yYallMMCS NPUBBIKHYTh K PE€YM HAa MHOCTPAaHHOM
A3BIKE, YTO CIIOCOOCTBYET YIYUIIEHUIO UX YBEPEHHOCTH U HABBIKOB OOILEHUS.

4. ®opMHUpOBaHHME HABBIKOB PCLICHHUA PeaJbHbIX CHTYalM i

PoneBbie Wrpbl MOMOTAIOT CTYJAEHTaM pa3BUBATh BaXKHBIE MPAKTHYECKHE HABBIKH,
KOTOPBIE HEOOXOAMMBI B pEaIbHOM KU3HU. B X071 UTPBI OHU MOTYT BOCITPOU3BO/INUTH
CILICHapuH, C KOTOPBIMHU MOTYT CTOJIKHYTHCSI B OBITY UM Ha paboTe, Oynb TO 0OIIeHNEe
B MarasuHe, 3aKa3 OWJICTOB, BEJICHHE IEPETOBOPOB WIIM YYACTHE B ICTIOBBIX BCTPEYaX.
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OTU NpakTUYECKHE HaBBIKM NOMOIAlOT YYallMMCs 4yBCTBOBaTb C€0sl YBEPEHHO B
PA3JIMYHBIX CUTYalUsAX W UCIIOJIb30BATh SI3bIK I JOCTMIKEHHsS KOHKPETHBIX LEJEH.
Takum oOpa3om, poneBble Wrpsl HE TOJBKO pPAa3BUBAIOT JIEKCUYECKUH H
rpaMMaTUYECKHIl 3amac, HO U JeNa0T A3bIK 00JIee MPAKTUYECKUM U (PYHKIIMOHAIBHBIM.

5. KyabTypHOe ocBe1oMIIeHUE

O6yquHe HMHOCTPAaHHBIM A3bIKAM HC OI'paHNYIMNBACTCA TOJIBKO U3YYCHUCM I'PAMMATHUKA
H JICKCHUKMU.

BaxxHol yacThlo SIBISIETCSA 3HAHUE KYJIBTYpPbI CTpaH, TJI€ 3TOT SA3bIK SIBISETCA POIHBIM.
PoneBbie Urphl SBISIOTCA OTJIMYHBIM CIIOCOOOM MHTETPUPOBATH KYJIbTYpPHBIE aCIEKThI
B Mpoiiecc oOydeHus. B urpax ydaimiudecss MOTYT HCCIIE€IOBAaTh KYyJIbTYpHbIE HOPMBI U
TpaJUIINK, B3aUMOJICHCTBOBATh C JIEMEHTAMH HAIMOHAJIILHOM WJEHTUYHOCTHU uepe3
npusMy si3bika. Hampumep, urpa, B KOTOpOMl CTyIE€HTbI UMHUTHPYIOT CUTYalMI0 B
pecTopaHe WK Ha JIeJIOBOM BCTPEYE, MOKET BKIKOYATh HE TOJIBKO OCBOEHUE JIEKCHUKH,
HO U crnenuduueckre 0COOCHHOCTH MOBeIeHUs, (POPMAIbHOCTEH, ITUKETA, TPUCYIIUE
ONpPEICICHHON KYJIBTYpE.

6. PazBurue KPE€aTUBHOCTH H KPUTHY€CKOI'0 MbINJICHUA

PoneBble Urpbl CIOCOOCTBYIOT Pa3BUTHIO TBOPYECKUX CIOCOOHOCTEM yuwamuxcs. B
IIPOLIECCE WIPHI CTYIAEHTBHl BBIHYKJICHBI aJalTUPOBaTh CBOM 3HAHMS SI3bIKA O]
pa3uYHbIE CUTyalluy, YTO Pa3BUBAET KpeaTUBHOCTh. Hampumep, npu pa3bIrpblBaHUN
POJIM KYpHAJIUCTA YYalIUecss MOTYT CO3/1aBaTh BOIPOCHI JIsi UHTEPBBIO, UCIIOIb30BATh
pa3iInyHble CTUIM peud U GOPMYJINPOBKHU.

OTO TO3BOJISIET MM pa3BUBATh HECTAHIAPTHOE MBIIUICHHE U OBbITh THOKMMHU B
WCIIOJIb30BAaHUU si3bIKa. Takxke, B POJEBBIX HUIpax YacTo MPHUXOAUTCS MPUHUMATH
pEelIeHUs] B 3aBUCUMOCTH OT CHUTYAaIlMH, YTO Pa3BUBAET KPUTHUYECKOE MBIILJICHUE U
CIIOCOOHOCTH K aHAJIU3Y.

7. OneHKa U caMoOperyJiauus

OnyH 13 BaXXHBIX aCTICKTOB POJICBBIX UT'P 3aKJIFOYASTCS B BO3MOXKHOCTH ISl CTYJICHTOB
OIICHUBATh CBOIO pabOTy M pabOTy CBOMX TOBAPHUINECH. DTO CIOCOOCTBYET PA3BUTHIO
CaMOpPETYJISIIMM M OTBETCTBEHHOCTH. [lociie 3aBepliieHUs WIrphbl MpeErojaBaTelb H
CTYJICHTBI MOTYT OOCYIWTb, YTO TOJYYHUJIOCHh, & YTO MOXXHO YIy4IIUTh. CTyICHTHI
MOTYyT paboTaTh HajJ OIMMOKAMH, KOPPEKTUPOBATh CBOM JEWUCTBUS B HUIrPE, UYTO
CIIOCOOCTBYET TIOCTOSSHHOMY YJIYYIICHUIO HABHIKOB W YIIIYOJICHHOMY YCBOCHHIO
Marepuana. B pesynprare ydammecs CTAHOBSATCS 00Jiee OCBEIOMJICHHBIMH O CBOEM
MIPOTPECCe M OCO3HAIOT, KaKue 00J1acTH TPEOYIOT JOMOIHUTEIILHOTO BHUMAHUSI.

8. IIpumeHeHne poJieBbIX UI'P HA PA3HBIX YPOBHAX 00y4eHUs!

Ponesbie urpsl MOTYT OBITH aJaNITUPOBAHBI JJI PA3TUYHBIX YPOBHEH 00ydeHHUSI.
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Ha HauanpHBIX yPOBHSIX UTPHI MOTYT OBITH HAIIPABIICHBI HA OCBOCHHE 0a30BOM JIEKCUKU
U TPOCTHIX ¢pa3, TaKUX KaK TPHUBETCTBHUS, MPEICTABICHUS, 3aKa3bl B Kade Win
pectopane. B 0onee CIOXHBIX Wrpax Juisli MPOABUHYTHIX CTYACHTOB MOXKHO
paspITphIBaTh 0Oo0Jiee CIOXKHBIE CIICHApWU, HAMpUMEp, OOCYKIEHHE COIMATBHBIX
npo0OsieM, BEJCHHE IMEPEroBOPOB MM pPa3pabOoTKa MPOEKTOB. ITO TMO3BOJISAET
MPENoIaBaTeNli0  MOACTPOUTh UIPHl TOJ ypPOBEHb yYaIIUXCs, oOecreynBas
MaKCUMaJIbHYIO 3 ()EKTUBHOCTh 00YUYEHUS.

3ak/JIrouYeHue

PoneBble HUrpsl MpEACTaBISIOT COOOW BaXHBIM U JPQPEKTUBHBI HHCTPYMEHT B
0Oy4YeHUU HHOCTPAHHBIM f3BbIKaM, IOCKOJbKY OHH OO0ECIEYUBAIOT HHTETPAIUIO
TEOPETUYECKUX 3HAHUH C PEaIbHBIMU KOMMYHUKATUBHBIMU ITPAKTUKAMU. B oTimaue ot
TPaJUIIMOHHBIX METOJIOB OOYYEHHMs], T/I€ aKIEHT CTAaBUTCS Ha 3ay4YMBaHHE MPaBHIL,
pOJIEBBIE WIPbl AKTUBHU3UPYIOT CTYIACHTOB, IpeBpalas mpouecc OO0ydyeHus B
JUHAMUYHYIO U YBJIEKATEIBHYIO JACSITEIBHOCTh. JTO MO3BOJIIET YYAIIUMCS HE TOJIBKO
yCBaWBaTbh TI'PAMMATUYECKUE KOHCTPYKLUMHU M JIEKCUKY, HO U OCBaWBaTb HAaBBIKU
aKTUBHOTO OOILEHUS B peaIbHbBIX KU3HEHHBIX CUTYAlUSIX, YTO 3HAYUTEIILHO MTOBBIILIAET
UX YBEPEHHOCTD B HCIOJb30BAHNH SI3bIKA.

Kpome Toro, posneBbie Urpbl ciocoOCTBYIOT (POPMHUPOBAHUIO HABBIKOB KPUTHUYECKOIO
MBIIUIEHHS, TBOPYECKOr0 MOAX0Ja U YBEPEHHOCTU B COOCTBEHHBIX cuiax. CTyaeHTbI
y4aT HE TOJBKO CIIOBApHBIM 3amac, HO U yYMEHUE NPUHUMATh PELIEHUs, aJ€KBAaTHO
pearupoBaTh Ha pa3IUYHbIC )KU3HEHHbIE CUTYyallud. TakuM 00pa3oM, ydarirecss MOryT
B [IOJIHOI Mepe OCBOUTH SI3bIK, pa3BHUBasi HEOOXOIMMbIE HABBIKH, TAKUE KAK CIIyIIaHUE,
rOBOPEHUE, YTEHHE M MUCHMO, a TaKXKe CIOCOOHOCTh aJalTUPOBATHCS K Pa3IUUYHBIM
CUTYyalUsIM OOIIEHUS.

HemanoBaxxHo# SBIII€TCS U KyJIbTYPHAs COCTaBJISAIONMAS POJIEBHIX UTP. OHH MTO3BOJISIOT
TIIyO’Ke MOHATH KyJbTYpy W TPAAWIMHM CTPaH, TJI€ WCIONB3YETCS MU3YYaeMbIA SI3BIK.
B3anMopeiicTBre ¢ KyJIbTYPHBIMH OCOOCHHOCTSIMH Yepe3 SI3BIK PACIIUPSCT KPYro3op
CTYJICHTOB U TIOBBIIIACT UX MEXKKYJIBTYPHYIO KOMITETCHIIUIO, YTO OCOOEHHO Ba)KHO B
rJ100aTM3UPOBAHHOM MUPE.

Kpowme Toro, posieBbie UTphl CO37at0T aTMOC(EPY TOBEPHS K CBOOOTHOTO OOIICHHUS, YTO
CIIOCOOCTBYET MPEOAOTEHUIO S3BIKOBOTO Oaphepa. CTYJIEHTHI, UTpasi pOJid, HAUYMHAIOT
BOCIIPUHUMATh SI3BIK KaK CPEJACTBO KOMMYHHUKAITMH, a HE Kak OOBEKT ydeObl. DTO
CIIOCOOCTBYET HE TOJIHKO JIyYIIEMY YCBOCHUIO SI3bIKA, HO W TOBBHIIICHHIO MOTHBAIIUN
YYaIUXCsA, TIOCKOJBKY OOYYEeHHE CTAaHOBHTCS HE TOJBKO TIOJIC3HBIM, HO U
YBJIEKATEIBLHBIM POIECCOM.

PoneBbie Wrpel SBISIOTCS YHUBEPCATBHBIM METOJOM, KOTOPBIH MOXKET OBITh
aJanTHUPOBAH K PAa3JIMYHBIM YPOBHSM MOATOTOBKU CTYACHTOB. J|JIsi HAUMHAIOIINX UTPbI
MOTYT OBITh HAIIPaBJICHBI HA OCBOCHHE 0a30BOM JICKCUKH U (hpas, B TO BpeMsl Kak 0oJiee
OTIBITHBIE CTYJEHTHI MOTYT Pa3bITPhIBATh CIOKHBIE CUTYAIMH, TPEOYIOIIHNE TITyO0KOM
S3BIKOBOM KOMTMETEHITUN. DTO JIEJaeT POJIEBbIC UTPHI JOCTYMHBIMH U 3()PEKTUBHBIMU

JUTSI IIIAPOKOTO KPYyTa CTY/ICHTOB.
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B 3akiroueHne MOXKHO CKa3aTb, YTO POJIEBBIE UIPHI ABIIIOTCS HEOTHEMIIEMON YaCThIO
COBPEMEHHOTO TMPENOAABaHUsI WHOCTPAHHBIX SI3BIKOB. OJTOT METOJA CHOCOOCTBYET
BCECTOPOHHEMY PAa3BUTHIO YYaIUXCs, IOBBIIAECT KX SA3BIKOBYIO M KYJIBTYPHYIO
KOMIIETEHIINIO, (OPMHUPYET YBEPEHHOCTh B OOIIEHUU M TIOMOTAaeT MPEoJ0JIeBaTh
A3BIKOBOM Oapbep. B OynyiieM HCIONb30BaHHE POJIEBBIX HIP OYAET MpPOAOIIKAThH
pacHIMPATHCS, UHTETPUPYSI HOBBIE MOX0/IbI U TEXHOJIOTUH, YTO CIEIAET 00yUEHUE ellle
0oJs1ee TOCTYIHBIM U 3(PPEKTUBHBIM ISl CTYIEHTOB 110 BCEMY MHUPY.
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YUYEHBIE HAYUYUJIN POBOTA AKKYPATHOCTH C IOMOIIBIO
YIIPOIEHUA

AuexcanapoBa Exarepuna CepreeBna
JOKTOp TEXHUYECKUX HayK, podeccop kadeapbl poOOTOTEXHUKH, MOCKOBCKUM
MHCTUTYT AJEKTPOHUKHU U MaTeMaTHKH;

PeOpoBa Haranba BaueciiaBoBHa
actiupanT kadeapsl podoTorexuuku, CankT-IleTepOyprckuii MOJTUTEXHUIECKUT
ynuepcuteT llerpa Bennkoro.

BBenenue

Pa3BuTHE HCKYCCTBEHHOIO MHTEIIEKTa U POOOTOTEXHUKH B MOCIEIHUE ECATUIICTUS
MIPUBEJIO K CO3JaHUI0 MHOKECTBA POOOTOB, CTOCOOHBIX BBINIOJHATH PA3JIMYHbIE 3aJa4H.
OnHOM M3 caMbIX CIIOKHBIX 3aJad JJisi poOOTOB SIBJISIETCSI BBIIIOJIHEHUE aKKypaTHBIX
oTepaluii, TAKMX KaKk MAaHUITYJIALUUA C MEJIKUMHU O0OBEKTaMU WM IEUCTBUS, TPEOYIOLIIE
BBICOKOM TOYHOCTH. B JaHHOW cTaThe pacCMATPUBAKOTCS JIOCTMIKEHHUS YYEHBIX B
oOyueHuu poOOTOB aKKypaTHOCTH 4e€pe3 YNPOIIECHUE BBIMOJIHIEMBIX MU JIEHCTBUH,
YTO MO3BOJISET NOBBICUTh TOYHOCTH U 3(P(PEKTUBHOCTH paOOTHI MAILIUH.

MeToabl NOBBIIEHUS AKKYPATHOCTH Po0O0TOB
1. Ucnoan3oBaHue yNpoIEeHHbIX MO eJIei

OmHUM H3 MOIX0I0B, MPEAIOKEHHBIX HCCICIOBATEISIMY, SBISICTCS YIPOIICHUE
poOOTOM BBIMOTHAEMBIX 3a/1ad A0 MHUHHMAJIBHBIX BO3MOXXHBIX IIIaroB. ITO
MO3BOJISIET CHUCTEME KOHIICHTPHPOBATHCS Ha KIFOUEBBIX acleKTax 3ajadd,
WCKITOYas JIMIIHAEC W TOTCHIIMAIBHO CIIOKHBIC NEWCTBHS, KOTOPHIE MOTYT
BBI3BaTh OIIIMOKHU.

2. AlanTHBHBIE AJITOPUTMBI U MAIIIMHHOE 00yYeHHe

JI7is TOBBIIEHNS TOYHOCTH MaHUMYJSIUN ¢ 00beKTaMu PoOOTHI 00ydaroTCs C
WCIIOJIb30BaHUEM alNTOPUTMOB MAIIMHHOTO OOydYeHHs. OTH aJIrOPUTMBI
MO3BOJISIIOT aJaNTHPOBATh JCUCTBUSA POOOTa K HM3MEHSIONIMMCS YCIOBHUSM WU
XapaKTepuCTHKaM OOBEKTOB, C KOTOPHIMU OH B3amMmoeicTByeT. [locTrenenHoe
"0OydyeHue Ha onOKax" TakKe CrocOOCTBYET YIIYUIIEHHIO aKKYPAaTHOCTH.
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3. Ucnoab3oBanue nNpocThiX GU3NYECKUX NPUHIUIIOB

WccnenoBanus mokasaiu, 9YTO MPUMEHEHHE MPOCTHIX (U3HUECKUX MPUHITUTIOB,
TaKUX KaK MHEPIHS U paBHOBECHE, TIO3BOJIIET poOoTam ObicTpee u A heKTuBHEE
OLICHUBATh MOJIOKEHUE 00BEKTOB, N30eras omrOOoK, CBA3aHHBIX C MEperpy3KaMu
WJIA YPE3MEPHOU CUIJION BO3/IEUCTBHUSL.

4. UnTepakTuUBHAsI 00paTHAS CBA3b

Po60ThI OCcHaIIAIOTCS CEHCOpaMU, KOTOPBIE MOTYT PETHCTPUPOBATH U3MEHEHHS B
OKpYXXaloIllel cpele B peaJlbHOM BPEMEHHU. OTO TO3BOJSET CHCTEME
KOPPEKTUPOBATh CBOM JIEUCTBUS HA OCHOBE OOpAaTHOM CBSI3M, YTO 3HAYUTEIHHO
MOBBIIIAET TOYHOCTD BBIIIOJIHEHHS ONEpaIuil.

IIpumeHeHne podOTOB € BHICOKOH AKKYPATHOCTbIO
1. Ipenu3nonHbie cCOOPOUYHBIE PAOOTHI

Po06oThI, HayyeHHBIE aKKypaTHOCTH, MOTYT HCIIOJIb30BAThCSl B BHICOKOTOYHBIX
cOOpPOYHBIX TIpolleccax, TaKUX Kak IPOU3BOJICTBO MHMKPOAJIEKTPOHHBIX
KOMIIOHEHTOB, COOpKa YCTPOMCTB B MEAUIMHE W JPYrux oOJacTax, TIe
TpeOyeTcs UCKIIOUYUTENbHAs TOYHOCTb.

2. MeaunuHcKasi po0OTOTeXHHKA

Hcnonbs3zoBanne poOOTOB B XUPYPIHMH U JAPYTHUX MEIUIMHCKHUX IMPOIEIypax,
TpeOyIOIMX BBICOKOM aKKypaTHOCTH, CTajO peajbHOCTbIO Onarogaps
VAYUYIIEHUIO  alTOPUTMOB, OOECHEUYMBAIOIIMX TOYHOCTh  JIBUKEHUU U
MUHHUMU3AIUIO YET0BEUECKOU OMIHOKH.

3. ABTOMATH3AIHUs CKJIAJACKHX U JIOTHCTHYECKUX ONepanui

Po6oThI, HayueHHBbIE aKKYpaTHOCTH, TAaKKE€ HAXOAAT IIMPOKOE MPUMEHEHHUE B
ABTOMATH3AlIMM CKJIAJICKUX OIEpalui, TA€ BaXXHO TOYHO MAaHHUMIYJIHPOBATH C
Pa3IMYHBIMU TOBapaMH, YIIAKOBKAMU U KOHTCUHEPAMH.

3akiiroueHue

Hcnonb30BaHue ynpoieHus: B 00y4eHHUH poOOTOB MO3BOJIMIIO 3HAYUTENIBHO TTOBBICUTD
MX aKKYPaTHOCTb IIPU BBITIOJIHEHNUH CIOKHBIX 3a7a4. COBEPIICHCTBOBAHUE aJITOPUTMOB
MaIlIMHHOTO O0Y4Y€HUsl, UCIOJIb30BAHUE CEHCOPOB M aJalTHUBHBIX CHUCTEM IMO3BOJIUIIO
poboTam cTaTh 00jiee TOYHBIMU U HAJICKHBIMU B PA3JIMYHbBIX cpepax NpUMEHEHHs. DTO
OTKpPBIBAET HOBBIE MEPCHEKTUBBI JIJIsl pOOOTU3AIMHU B TAKUX 00JACTSIX, KAK MEIUIIMHA,
IIPOMBILIEHHOCTD U JIOTUCTHKA.
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MEJUIHUHCKASA HHO®OPMATHUKA: COBPEMEHHBIE TEHAEHIIUN U
IHEPCIIEKTHUBBI PASBUTHUSA

MommbieBa Oryabmmpud Myxammea10BHA

[IpenomaBarens, TypKMEHCKHN TOCYIaPCTBEHHBIA MEAUIIMHCKUN YHUBEPCUTET UM.
Meipara ['appeieBa
r. Amxaban TypkmeHucTan

BBenenue

MennuuHckas uH(pOopMaTHKA IIPEACTABIIAET co0oi YHUKQJIBHYO
MEXIUCIUIUIMHAPHYIO 00J1acTh, KOTOpasi COUYETaeT B cebe MHPOPMATHUKY, METULIUHY U
3/[paBOOXPAHEHHUE, HCIIOJIb3Ysl COBPEMEHHbIE HH(QOPMAIIMOHHBIE TEXHOJOTUHU IS
pelIeHUs 3a/ay, CBA3aHHBIX C MEIWIMHCKOM NPAKTUKOM, HAyKOM M YNPaBICHHUEM
3[paBOOXpaHeHUEM. [J1aBHOM 1enbl0 MEAULMHCKOM HWH(POPMATUKU  SBISETCS
pazpaboTKa ¥ BHEJIPEHHE WHHOBAIIMOHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTHUH,
CHOCOOCTBYIOLIMX 3HAUUTEIBHOMY YIIYUIIEHUIO KayecTBa MEIMLMHCKON MOMOIIH,
ONTUMU3ALNNA JUATHOCTUUECKUX M JIEYEOHBIX IMPOLIECCOB, a TaKK€ MOJECPHHU3ALUU
cucteMbl 3apaBooxpaHenus B menoM. B XXI Beke nudpoBuzanus mIpoHUKAET BO BCE
cdepsl )KU3HU, U MEAUIMHA HE sBJsSeTcs UcKiItoueHueM. CoBpeMeHHasi MeIUlHa Oe3
MCIOJIb30BaHUsl UH(POPMAILIMOHHBIX TEXHOJIOTHH YK€ HE MbICIIUMA.

Poct oObemMa maHHBIX, C KOTOPBIMH pa0OTalOT MEIAWIIMHCKUE YYPEKICHUS,
HEO0OXOUMOCTh OOpPaOOTKM M aHaM3a MEAWIIMHCKUX WCCICAOBAHUN, a TaKKe
pe3yNbTaThl JAWMATHOCTHKH TPEOYIOT co3maHusi 3(PQPEKTUBHBIX HHCTPYMEHTOB IS
penreHus Tux 3anad. [{udposuszanus B MEIUIIMHE TTO3BOJISIET CYIMIECTBEHHO CHU3HTH
YPOBEHb YEJIOBEYECKUX OIMIMOOK, YCKOPUTH MPOIIECChl 00pabOTKU JAHHBIX U CO3/1aTh
oonee A(PGHEKTUBHYIO CHUCTEMY B3aUMOJIEHCTBUS MEXIy pa3sHbIMH YPOBHIMU
MEMIIMHCKOW TOMOIIM. DTO TaK)Ke TOBBIIIACT JOCTYIMHOCTh METUIIMHCKUX YCIYT,
CIIOCOOCTBYET YIYUIICHUIO TPO(HUIAKTHKN 3a00JICBaHU 1 MOHUTOPUHTA 3JI0POBbS, a
TaK)KE€ pAcIIMPsEeT BO3MOKHOCTH [IJII PAHHETO BBISABICHHS 3a00JeBaHUN U
WHIVBUIYTH3UPOBAHHOTO MOIX0/Ia K JICUCHHIO.

Beenenne wHGOPMAIMOHHBIX TEXHOJOTHM B 37PaBOOXPAHEHUE OTKPHIBAET HOBBIE
BO3MOJKHOCTH, TIO3BOJISII BpayaM M TAIMEHTaM B3aWMOJCHCTBOBATh B PEATBHOM
BpeMeHu. HocuMmeble ycTpoiicTBa M MOOWIBHBIC MPUIIOKEHUS JEJAI0T BO3MOXKHBIM
MOHUTOPUHT COCTOSIHUSI 370POBBSI TAIlMEHTa B JIOOBIX YCJIOBHSIX, a TaKXe JaroT
BO3MOKHOCTh OTICPAaTHBHO pEarupoBaTh Ha M3MEHEHHsI, TMOBbIMAs 3()PEKTUBHOCTH
JeYeHUs ¥ MPOo(UIAKTUKHU 3200 ICBaHHIA.
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HcTopus u pasBuTve MeIMIUHCKON UHGOPMATHKHU

HcTopust MeauunHCKON MHPOPMATHKU OEpeT CBOE HAa4allo B cepennHe XX Beka, Koraa
nepBbIe KOMITBIOTEPHI HAYaJId UCIIOJIB30BAThHCS 11 00paOOTKH METUITUTHCKUX JTaHHBIX.
Jlo srToro MmenunuHCKas uWHOpManMs XpaHWIach B OyMaKHBIX apxXuBaX, YTO
3aTPYJHSIO JOCTYN K HEH W NOBBIIAIO BEPOATHOCTh omubok. C pa3BuTHEM
BBIYUCIUTENFHON TeXHUKH B 1960-X ronax ObuIM cO3MaHbI MepBbie 0a3bl JaHHBIX IS
HAallMEeHTOB, YTO 3HAYMUTENBHO YIPOCTWIIO Ipolecc OOpabOTKM U XpaHEHHS
uH(bOpMaInu.

B 1980-e roapl B MeIUIIMHE TOSIBISETCS HOBask KOHLEMIUS — CHCTEMBI MOJICPKKU
npuHsaTus pemennit (CIIIIP), koTopble UCNIOIB3YIOT 3KCIIEPTHBIE 3HAHUS Bpadei s
0ojee TOYHOW JMATHOCTHKH. OTH CHCTEMBbl TO3BOJWJIM HE TOJBKO XpPaHUTh
uH(GOPMAIIKIO O MalMEHTe, HO U aHAIM3UPOBATH €€, Mpearas BpauaM peKOMEHIalH,
OCHOBAHHbBIEC HA HAKOIIJIEHHOM OIIBITE M aHAJIN3€ MPEABIIYIINX CI1y4YaeB.

K 1990-m rogam B MeAUIIMHE AaKTUBHO HAYaJIu BHEAPSITHCS SJICKTPOHHBIE METUIIMHCKHUE
kapthl (OMK), KoTOpBIE CcTalnu CTaHAAPTOM JiJisi OOJBIIMHCTBA PA3BUTHIX CTPaH. ITO
Jal0  BO3MOXKHOCTh ~ OOMEHHMBAThCA  HMH(OpManuen MexIy  YUYpeKICHUSIMU
3IpaBOOXPAHEHUs, a TakXKe€ 3HAYUTEIBHO TMOBBICHJIO TOYHOCTh JUArHOCTUKH H
COKPAaTUJIO BPeMsI, HEOOXOIUMOE JIJIsl IPUHSATHS PEIICHHUS.

B navane XXI Beka nudpoBuzanms METUIIMHCKUX JaHHBIX MPUHSIA HOBBIC MACIITAOBI
Omaromapss HMHTEPHET-TEXHOJOTHUSIM. BaXHEHIIMM  I1arom  CTajo  CO3J/IaHHE
MHTETPUPOBAHHBIX MEAUIIMHCKUX CHCTEM, KOTOpPBIC II03BOJIUIM OOMEHHMBATHCS
JAHHBIMU Ha TJIO0AJTBHOM YypOBHE. DTO TMPHUBEIO K CO3JaHUIO €IUHOH CHCTEMBI
3paBOOXPAHEHHUS, TJI€ MAIMEHT MOKET IMOJIydaTh JICUCHHE HE TOJIbKO B Ipejeiax
OJIHOTO PETHOHA, HO U Ha MEXKIYHapOJIHOM YPOBHE.

OcHOBHBbIC HANIPABJICHUS] MeIUIUHCKOI HHPOPMATHKHU
1. DaexkTponHble MegunuHcKUE KapThl (AMK)

OMK SgBISAIOTCA BaXXHBIM KOMIIOHEHTOM COBPEMEHHOIO 3apaBooXpaHeHUs. OHH
MPEACTABISIIOT cO00M LU(POBYIO BEPCUIO0 TPAJULMUOHHBIX MEAUIMHCKUX KapT, 4YTO
3HAYUTEIHHO YIPOIIAeT XpaHEHUE, MOUCK U 0OMEH MeauITuHCKOoM nHpopmarueit. SMK
II03BOJIAIOT UHTEIPUPOBATH JAHHBIE U3 PA3IMYHBIX HCTOUHHUKOB: PE3yJIbTAThl aHAJIN30B,
3aKJIIOYEHUS Bpaueil, JaHHbIE O JIEUEHUH, a TaK)KE UCTOPHUIO 3a00JI€BaHU MMAllUEHTA.

Ipenmymecrea IMK:

o YIpoluieHue J0CTyna K JaHHBIM NalueHTa ISl Bpadeil.

o CHmxeHue ommOOK B AMATHOCTUKE U JICUCHHH.

o [loBbllIEHME ONTEPATUBHOCTH IIPU MIPUHITUN PELICHUMU.

o lleHTpanu30BaHHOE XpPaHEHUE U BO3MOKHOCTH YAAJIEHHOTO AOCTYNA K JTAHHBIM
MaIMEeHTA.
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o VYnyumieHWe  B3aUMOJEHUCTBUS ~ MEXKAY  PA3IUYHBIMU  MEIUIUHCKUMHU
YUPEKACHUSIMU.

[pumep peanusamuu: B [epmanmm akTuBHO wucmonb3yercs cucrtema E-Health,
KOTOpasi MO3BOJIIET OOMEHMBAThCA MEIUIMHCKUMH JaHHBIMH MEXIY pa3IndHbIMU
MEJMIMHCKUMH YUPEKICHUSIMU B pEaJIbHOM BpeMeHHU. B ABcTpanuu pyHKIMOHUpPYET
cucrema My Health Records, koTopast 7aet BO3MOKHOCTb IallUEHTaM KOHTPOJIUPOBATh
JOCTYTI K CBOUM MEAULMHCKUM JaHHBIM.

2. TeremeauuuHa

Tenemenuuuua  npenacTaBiasieT  coOOM  HUCIMONb30BaHWE  MH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH ISl OKa3aHUsI MEAMIIMHCKUX YCIIYT HA PACCTOSHUMU.
3T0 0COOEHHO aKTyaldbHO JUIsl YAQIEHHBIX U TPYHOIOCTYIHBIX PAaHOHOB, I/I€ JJOCTYII K
BpauaM orpaHudeH. B Takux ciydasx TeleMeIUulMHa TI03BOJISIET CYIECTBEHHO
MOBBICUTH JIOCTYITHOCTh MEIUIIMHCKON MTOMOIITH.

OcHOBHbIE KOMIIOHEHTDI TeJICMCIANIINHDBI:

o BueoKoHCyNnbTallMU U AUATHOCTHKA.

o JlMCTaHUMOHHBI MOHUTOPUHT COCTOSIHUS 3I0POBbSI MAI[UEHTA.

o Tenexupyprus — ynan€éHHbIe ONEpAIMK ¢ UCIIOJIB30BAHUEM POOOTU3UPOBAHHBIX
CUCTEM.

o OOydeHne MEIUIIMHCKOTO TIEpCOHANa Yepe3 OHIaH-TIaT(QOPMBI.

Ipumep peammszanmu: B CIIA cucrema Teladoc Health mos3Bomsier manuentam
NoJIyyaTh KOHCYJbTaluu Bpaued B Oosiee yem 130 crpaHax. 9To 0COOEHHO Ba)KHO B
YCIIOBUSIX MTAHJAEMHUH U JUTSI JIIOJIEH, MPOKUBAIOIIUX B OTAAIEHHBIX pailoHax.

3. UckyccrBennbiii uHTesieKkT (M) B Mennumnne

[IpuMeHeHne UCKYCCTBEHHOTO UHTEUIEKTA B MEIUIIMHE OTKPBIBAET HOBBIE TOPU3OHTHI
B JIMaTHOCTHKE, MPOTHO3UPOBAHUH 3a00J1eBaHUM " CO3JIaHNU
WHIUBUAYAIU3UPOBAHHBIX IIIaHOB JieueHus. M momoraer o6paboTaTh OrpoMHBIC
MAaCCUBBI MEIUIIMHCKUX JIaHHBIX, BBISBIISAS 3aKOHOMEPHOCTH, KOTOPHIE MOTYT OBIThH
HEOYEBHIHBI JIJIS1 YEJIOBEUYCSCKOro Ij1a3a.

HMpumepsl npumenenust UU:

o ABTOMATHYECKMH  aHaIM3  MEIUIMHCKUX  HW300pakeHWil  (Hampumep,
peHTreHoBCckux cHuMKoB, MPT, KT).

o [IIporao3upoBanue BCIbIIEK HHOEKITMOHHBIX 3a00JICBAHHIA.

o HMunuBuayanu3zanus JI€UCHUS C YIETOM T€HETUUECKUX M OMOJIOTUYECKHUX JIaHHBIX
MaIMeHTA.

o Co3ganue BUPTYyaIbHBIX MEIUIIMHCKUX TTOMOITHUKOB JIJIS TIOJIZICP’KKU Bpayeil B
MPOIECCE TUATHOCTUKH U JICUCHHUSI.
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IMpumep peanusamum: Cucrema IBM Watson nomoraer BpayaM aHaJIM3UPOBATh
MEUITMHCKHE JTAaHHBIE W BHIOMPATh HAMITYYIIINE BAPUAHTHI JICYCHHS HA OCHOBE aHAIHN3a
OTPOMHBIX MAaCCUBOB UH(pOpMAIIUH.

4, BI/IOMeIlI/I]_[HHCKaﬂ BU3ya/JIn3anus U aHAJU3 JTaHHbIX

buoMenuimHckas BU3yaIM3alMs UIPaeT BAXKHYIO POJib B COBPEMEHHOM MEIUIIMHE,
MO3BOJISISE MPOBOJUTH TOYHBIE HMCCIIEIOBAHUA BHYTPEHHETO COCTOSHUS OPraHU3MA.
Hcnonp3oBanne takux MetonoB, kak MPT, KT u IIDT, mo3BomseT HE TOJBKO
JTUATHOCTUPOBATh 3a00JIeBaHUS, HO W TMPOBOJWTH IUTAHUPOBAHWE JICUCHUS U
OTCJIC)KUBAHHUE TUHAMHUKH 3a00JIeBaHUsI.

Ipumep peanuszanmum: HWaterpauus MPT wu KT-maHHbIX € HCIOJBb30BaHUEM
TEXHOJIOTMM MAIIMHHOTO OOYYEHHUS! TO3BOJISIET 3HAYUTENBHO YIYYIIUTh TOYHOCTD
JIMAarHOCTUKU 1 MUHUMH3UPOBATH BEPOSITHOCTH OIIHOOK.

5. BoJbliue JaHHBIE M AHAJIUTHKA

Hcnonp3oBaHue OOJBIIMX JAHHBIX B MEIUIMHE IIOMOTAeT BBIABIATH TPEHDI,
3aKOHOMEPHOCTH U MPEICKA3bIBaTh BO3MOXKHBIE DJIHUJIEMUHA. OTH TEXHOJOTHUU
MO3BOJIAIOT ~ CYHIECTBEHHO YJIYYIIWTh JUAarHOCTUKY 3a00JeBaHUN, YIy4IIUTh
YIPaBJICHUE MEIULIMHCKUMU PECYPCAMU U ONITUMHU3HUPOBATH JIEUEOHBIE MPOLIECCHI.

IIpumep peanuzanun: AHanu3 OOJIBIIUX JAHHBIX IOMOTaeT 0OHAPYKUThH B3aUMOCBSI3b
MEXK]ly pa3audHbIMU (haKTOpaMH, TAKUMH KaK T€HETHKA, SKOJIOTHS U 00pa3 KU3HU, YTO
MO3BOJISIET CO3/1aTh 00Jie€ TOYHBIE MPOTHO3BI 3a00JIEBAaHUN U YIYUIIUTh PE3YJIbTaTh
JICYECHUSI.

IIpo6.1eMbI U BHIZOBBI

1. KondguaeHunaabHOCTh U 3aluTa AAHHBIX: Obecneuenue
KOH(DUICHIIMAIBHOCTH MEAUIMHCKUX JaHHBIX SIBJIETCA OAHUM M3 HauOosee
BaXXHBIX AaCMEKTOB B MEIUUMHCKOM HHPopMaTtuke. B cBs3u ¢ OBICTpbIM
pa3BUTHEM TEXHOJIOTMH 3alllUThl JAHHBIX HEOOXOAMMO MPUHUMATHh MEPhI IS
IPEIOTBPAIICHHS UX YTEUYKH WIH HECAHKIMOHUPOBAHHOIO UCITOJIb30BAHUS.

2. OrcyTcTBMe €IMHBIX CTAaHAApPTOB: B Mupe CyliecTByeT MHOKECTBO pa3HbIX
CUCTEM U CTaHJApPTOB I MEIUWUMHCKUX JAHHBIX, YTO 3aTPYIHSET HX
UHTETPAlAI0 MEXAY pa3IMYHbIMM YUYpPEXKACHUSAIMU W cTpaHamd. Jlns
3¢ (PEeKTUBHOTO B3aUMOACHCTBUS HEOOXOAMMO pa3paboTaTh yHUBEpCAIbHBIC
CTaHJapThl OOMEHA TaHHBIMH.

3. UnBecTnumu U o0yueHue nepconaa: BHenpeHue COBpEeMEHHbBIX TEXHOJIOTHMA
TpeOyeT 3HAUUTENbHBIX HMHBECTUIMH, a Takke OOYy4YeHHS MEIUIUHCKOIrO
nepcoHana aJjig padoThl C HOBBIMU UHCTpYMEHTaMu. J{Jisl ycrnenHon peain3anuu
IPOEKTOB B 00JIACTM MEIUUMHCKOW MH(POPMATUKU HEOOXOJUMO MOATOTOBUTH
KaJIpbl, criocoOHbIE A(P(HEKTUBHO MCTIOIB30BATh HOBBIE TEXHOJIOTHH.
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3akJIoueHue

MeI[I/IL[I/IHCKaH I/IH(I)OpMaTI/IKa UrpacTt KIIOYCBYIO pPOJIb B MOJACPHU3AINHN CHCTCMbI
3APaBOOXPAHCHUA U B oOecIieueHNY KauyecTBa MGI[PIL[I/IHCKOﬁ IIOMOIIIM HAa BCEX dTallax —
OT JUAarHOCTHUKHU J0 JICUCHUA U p€a6I/IHI/ITaHI/IH Al CHTOB. B MMOCJIICAHUC ACCATUIICTHA
3Ta 001acTh MNpETEpIICiyia 3HAYUTCIBHBIC HW3MCHCHUA 6J1ar0):xap51 BHCAPCHUIO
I/IH(bOpMaHI/IOHHBIX TGXHOJIOFPIﬁ, TaKUX KaK JJICKTPOHHBIC MCIUIMHCKHC KapThl,
TCICMCIUIIHA, I/ICKYCCTBGHHHﬁ HHTCJUICKT H 6I/IOM€I[I/IHI/IHCKEUI BHU3yaJIn3all:l. Ot
HOBHICCTBA OTKPBIBAXOT HOBBLIC BO3MOKHOCTH JJIA Bpaqeﬁ N IIAaOUCHTOB, YJIydllaAa
AJOCTYIIHOCT MCIUIHWHCKUX YCIYyI' H obecnieunBas 0Oolree BBICOKYIO TOYHOCTb
JAUAarHOCTHKU.

Nudopmatnzanus MeIUIMHBI CIOCOOCTBYET HE TOJBKO YIYUIICHHIO KadecTBa
AUArHOCTUKM ¥ JICYEHUS, HO M TIOBBIMICHUIO J(PQPEKTUBHOCTH YIIPABJICHUSA B
MEIULUHCKHX yupexacHUAX. COBpEMEHHBIE TEXHOIOTUH ITO3BOJISI0OT MUHUMHU3UPOBATh
OLIMOKHU, YCKOPUTh HPOLECChl OOpaOOTKM [aHHBIX W MHTEIPUPOBATH Pa3IUYHbIC
YPOBHH MEIUILMHCKON IOMOIIM, YTO IPUBOAUT K YIYYUICHUIO KOOPAMHALMU WU
COKpAaIIEHUI0 BpPEMEHH, HEOOXOAMMOIo [UIsi NpHUHATUA peuieHuil. Bueapenue
TEJIEMEIULUHbl, HCKYCCTBEHHOTO WHTEIJICKTa W AaHAJIUTUKKA OOJBIIMX JaHHBIX
MO3BOJIAET BpauaM OoJjiee ONEPAaTUBHO pearupoBaTh HA W3MEHEHUS B COCTOSHUU
MMALIMEHTOB U IIPOBOJUTH IUATHOCTUKY JAKE HA PACCTOSIHUU.

Tem He MeHee, ¢ pa3BUTHEM MEIUIIMHCKOW MHGOPMATHKH BO3HUKAIOT U HOBBIC BBI3OBHI,
C KOTOPBIMU HE00X0AUMO 00poThcsa. OJMH M3 Ba)KHEUIIUX acClEKTOB — oOecreueHne
KOH(DUICHIIMATIBHOCTH U 0€30MacHOCTU MEIUIIMHCKUX JaHHBIX. B CBsi3u ¢ MaccoBbIM
MEepPEX0J0OM Ha SJEKTPOHHOE XPAHEHHE JIaHHBIX CYIIECTBYET PUCK YTEUYEK JTUYHOU
uHdopmaruu, dYTOo TpedyeT pa3pabOTKM U BHEAPEHHS BHICOKOI(PHEKTUBHBIX
TEXHOJIOTMI 3allUThl JaHHbIX. Hapsiay ¢ 3TuM  HeoOXoauma CTaHIapTU3ALUS
MH()OPMAITMOHHBIX CHUCTEM, YTO TO3BOJIMT YIPOCTUTh HMX HWHTETPALUIO MEXKIY
Pa3TUYHBIMA MEIUIIMHCKUMHU YUPEKICHUSIMU, pETHOHaMU U cTpaHaMu. COBpeMEHHbBIC
CHUCTEMBI 37IPAaBOOXPAHCHHS YacCTO CTAJIKHBAIOTCS C MPOOJIeMaMH HECOBMECTHMOCTH
MIPOTPaAaMMHOTO O0ECTIEYCHUS M Pa3pO3HEHHOCTH JAHHBIX, YTO MPUBOAUT K TPYTHOCTSIM
B 00MeHe HH(pOpMAIUEH MKy METUIIMHCKUMHU YUPEKICHUSIMU.

He MeHee BakHBIM SIBJISIETCSI BOIIPOC MHBECTHIIMM B TEXHOJOTUYECKHUE Pa3pabOTKU U
MOATOTOBKY KaJpoB. UT0ObI () PEeKTUBHO BHEAPATh MHHOBAIIMU B 3[IpaBOOXPaHEHUE,
HEO0OXOJMMO HE TOJBKO BKJIAJIBIBATH CPEJICTBA B HOBBIE TEXHOJIOTHMH, HO M 00y4YaTh
MEUIIMHCKUX PAa0OOTHUKOB, OCHAINATh UX HEOOXOAMMBIMH 3HAHUSIMHU U HABBIKAMM JIJISI
paboThI ¢ HOBBIMU cHCTeMaMU. be3 MOIKHOM MOATOTOBKY CHEIHAIIMCTOB J1aXKe CaMble
MepeI0BbIE TEXHOJIOTUN MOTYT HE 1aTh 0KHUJIAEMbBIX PE3yJIbTaTOB.

HecMoTpst Ha 3TH BBI3OBBI, Oyayliee MEAUITMHCKOH MH(MOPMATHKH BBHITJIAIUT OYCHB
MEePCIEKTUBHO.  Pa3BUTHE  HMCKYCCTBEHHOTO  WHTEJUICKTa, OWomH(OpMaTHKH,
TEXHOJIOTHIA 00pabOTKM OOJIBIIUX JaHHBIX W OWOMEIUITMHCKOW BU3yalIU3alluu
MO3BOJUT CJeNaTh AUATHOCTUKY M JIeUeHHE emie 0ojiee NMEePCOHATU3UPOBAHHBIMU U
3 PEKTUBHBIMHU.
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IlepcnexTuBsl BHEJPCHUS TEXHOJIOTUH BUPTYAJIbHON peaIbHOCTH "
pPOOOTU3MPOBAHHBIX ONEPALMi OTKPBHIBAIOT HOBBIE TOPU30HTHI B 00JIACTH XUPYPTUH, a
HOBBIE MOJIXO/IbI B TEHOMHBIX UCCIIEIOBAHUSIX U OMOTEXHOJIOTUAX CIIOCOOHBI MPUBECTU
K PEBOJIFOIMOHHBIM U3MEHEHHSIM B MIOHUMAHUN MEXAHU3MOB 3a00JIEBaHUI U METOJIOB
X JIe4eHus. OJTO, B CBOK O4Yepelb, OOECHEeYUT MNaNbHEHIIUH pPOCT KayecTBa
MEIUIIMHCKOW TTOMOIIM U Oy/leT crocoOCTBOBAThH YIYUIICHUIO 3/IOPOBbSl HACENICHUS B
ri100aJbHOM MaciiTabe.

Takum oOpa3zom, MeIUMUMHCKas HH(OpPMAaTHKa B CBOEM pa3BUTHM IPOJOJIKUT
OKa3bIBaTh IIOJIOXKUTEIBHOE BIMSAHUE HA MEAULUHCKYIO IPAKTUKY, HAYKY U CUCTEMY
3npaBooxpaHeHus. Ho ams Toro 4ToObl HCHONB30BaTh BECh IOTEHLMANT HOBBIX
TEXHOJIOTH, HEOOXOIMMO pelIaTh aKTyaJbHbIE MPOOJIEMBI, TAKHE KaK 0€30IacHOCTb
JAHHBIX, CTAaHAAPTU3alMs, MOATOTOBKA CIIELIUATMCTOB U YBEJIMYECHUE WHBECTULIHAM.
NHHOBanMn B MEIMIMHE YK€ CETrOAHSA OTKPBIBAIOT HOBBIE BO3MOXHOCTH IS
JAMArHOCTUKH, JICYCHUS W TPOQUIAKTHUKU 3a00JieBaHUM, U B OyaylleM OHH MOTYT
3HAYUTENIbHO MOBBICUTH 3()(HEKTUBHOCTD 3PABOOXPAHEHHSI HA INI00AJTLHOM YPOBHE.
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Abstract:

Antifreeze is an essential product in modern industries, especially in the automotive,
industrial, and chemical sectors, where it is critical for preventing the freezing of liquids
in engines and cooling systems. In Turkmenistan, the ability to produce antifreeze
locally is becoming a key factor for industrial self-sufficiency. The country’s rich natural
resources, including vast natural gas reserves, provide a solid foundation for the
development of an antifreeze manufacturing industry. This paper discusses the progress
made in the development of antifreeze production methods in Turkmenistan,
considering raw material availability, production technologies, environmental
challenges, and the prospects for future growth in both domestic and regional markets.

Introduction:

Antifreeze, typically composed of glycol-based compounds, prevents the freezing of
fluids in engines and cooling systems. Given Turkmenistan's vast natural gas reserves,
the country is in an advantageous position to develop an indigenous antifreeze
production method that would meet its growing industrial needs. The increasing demand
for antifreeze in Turkmenistan, driven by the expansion of the automotive and industrial
sectors, highlights the importance of creating a domestic manufacturing base. This
article presents an overview of the methods involved in the production of antifreeze,
focusing on the raw materials, production processes, technological advancements,
environmental concerns, and the potential for market expansion.

Raw Material Availability in Turkmenistan:

The primary raw materials for antifreeze production are glycol-based compounds, such
as ethylene glycol (EG) and propylene glycol (PG), which are derived from natural gas
or petroleum products. Turkmenistan, a major producer of natural gas, has vast reserves
of methane that can be processed into ethylene oxide, a precursor to ethylene glycol.
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The availability of this raw material locally offers a significant advantage in establishing
a self-sustaining antifreeze production industry.

Reclaiming of Antifreeze Fluid (Ethylene Glycol).

' Refining of antifreeze fluid, wasted
oil and oil sludge for recycled
resources.

Flow Chart

Ethylene glycol is commonly produced via the hydration of ethylene oxide, while
propylene glycol is produced by hydrolysis of propylene oxide. Turkmenistan’s well-
developed gas infrastructure supports the establishment of production facilities capable
of producing these compounds. The creation of local production facilities would not
only reduce reliance on imported antifreeze but also lower production costs, making the
product more affordable for domestic consumers.

In addition to ethylene glycol, other chemicals are used in the formulation of antifreeze,
such as corrosion inhibitors, anti-foaming agents, and pH stabilizers. These materials
can also be sourced locally or imported as necessary, further reducing the cost of
production.
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Production Technologies:

The production of antifreeze involves several stages, from the synthesis of glycols to the
final formulation and distribution of the product. The key stages in antifreeze production
are:

1. Synthesis of Glycol:

The production of ethylene glycol begins with the reaction of ethylene oxide with
water in the presence of a catalyst. This hydration process produces ethylene
glycol, which is the primary component of most antifreeze formulations.
Turkmenistan’s chemical industry, supported by investments in modern facilities,
has the potential to develop the necessary infrastructure for large-scale glycol
production.
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2. Formulation and Blending:

Once ethylene glycol is produced, it is blended with various additives to enhance
the antifreeze’s performance.

These additives include corrosion inhibitors, which protect engine parts from rust
and damage, anti-foaming agents that prevent bubbles in the cooling system, and
pH stabilizers that ensure the solution remains effective over time. The
formulation process is carefully controlled to ensure that the final product meets
industry standards for performance, such as freeze protection, boiling point
elevation, and corrosion resistance.

The blending process may vary depending on the intended use of the antifreeze. For
example, automotive antifreeze formulations are designed for use in car engines and
may require specific formulations based on the type of engine and temperature range.
Industrial antifreeze formulations, on the other hand, are often used in industrial
machinery and cooling systems and may need different properties to meet operational
requirements.

3. Quality Control and Testing:

After formulation, the antifreeze undergoes rigorous quality control testing to
ensure it meets safety and performance standards. Tests are performed to evaluate
the antifreeze’s freezing and boiling points, viscosity, and stability under various
conditions. The quality control process ensures that the product is safe and
effective in preventing freezing and damage in engines and cooling systems.

4. Packaging and Distribution:

Once the antifreeze is produced and tested, it is packaged in various sizes and
distributed to the market. Packaging can range from small bottles for consumer
use to larger containers for industrial applications. The distribution network
ensures that the product is available to both domestic customers and international
buyers. Given Turkmenistan's strategic location in Central Asia, the country has
the potential to serve as a hub for antifreeze distribution to neighboring countries,
particularly in markets with cold climates.

Environmental Considerations:

One of the key challenges in antifreeze production is its environmental impact.
Traditional antifreeze formulations, particularly those based on ethylene glycol, are
toxic and pose significant risks to human health and the environment. If antifreeze is
spilled or improperly disposed of, it can contaminate water sources, soil, and wildlife.

To mitigate these risks, the production of environmentally friendly antifreeze
formulations is becoming a focus of research.
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Propylene glycol, for example, is a less toxic alternative to ethylene glycol and can be
used in antifreeze formulations for applications where environmental impact is a
concern. Additionally, biodegradable antifreeze solutions are being developed to reduce
the environmental impact of spills and waste disposal.

Turkmenistan’s commitment to improving environmental standards and ensuring
compliance with international regulations can drive the development of green antifreeze
formulations. By investing in research and technology for eco-friendly alternatives, the
country can position itself as a leader in sustainable antifreeze production.

Challenges in Development:

Despite the promising opportunities for antifreeze production in Turkmenistan, several
challenges must be addressed:

1. Technological Expertise and Investment:

The production of high-quality antifreeze requires advanced chemical
engineering technologies and skilled personnel. While Turkmenistan has made
progress in developing its chemical industry, continued investment in education
and training is necessary to build a workforce capable of supporting the growth
of antifreeze manufacturing.

2. Infrastructure Development:

Establishing a large-scale antifreeze production industry requires significant
investment in infrastructure, including manufacturing plants, storage facilities,
and transportation networks. Although Turkmenistan has already invested in
various industrial sectors, additional resources will be needed to develop a robust
antifreeze production capability.

3. Market Competition:

The global antifreeze market is highly competitive, with established players in
countries such as the United States, China, and Russia. To compete,
Turkmenistan’s antifreeze production must meet international standards for
quality, performance, and price. The country must also address the logistical
challenges of entering foreign markets, including distribution networks, tariffs,
and trade agreements.

Future Outlook:

The future of antifreeze production in Turkmenistan is bright, with significant potential
for growth. By leveraging its natural gas resources and strengthening its chemical
industry, Turkmenistan can become a key player in the regional antifreeze market. The
country is well-positioned to meet domestic demand for antifreeze and expand its
exports to neighboring countries.
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In addition to expanding production capacity, Turkmenistan can explore the potential
for innovation in antifreeze formulations, focusing on environmentally friendly and
sustainable alternatives.

As global demand for green products increases, the development of eco-friendly
antifreeze could provide Turkmenistan with a competitive edge in the international
market.

Obtained Product

Conclusion:

The development of an indigenous antifreeze production industry in Turkmenistan is an
important step toward industrial self-sufficiency. With its abundant natural gas reserves,
advanced chemical manufacturing potential, and strategic location, Turkmenistan has
the necessary resources to establish a competitive antifreeze production sector. By
addressing technological challenges, investing in infrastructure, and focusing on
environmental sustainability, Turkmenistan can meet the growing demand for antifreeze
in both domestic and regional markets.
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PA3BPABOTKA BUOCEHCOPOB HA OCHOBE 'PA®EHOBBIX
HAHOCTPYKTYP JIAA AUATHOCTHUKHU PAKA

Ky3nenoBa Bukropusi AjieKCaHIPOBHA
KaHJUIaT XMMUYECKUX HAYK, JOLEHT Kadeapbl HAHOTEXHOJIOTUN U
MaTepUaIoBeIeHNS], MOCKOBCKNI rOCY1TapCTBEHHBIN YHUBEPCUTET;

HoBukos /IMutpuii Bajagumuposuy
acnipanT Kadeapsl onotexnonoruu, Cankt-IleTepOyprekuii HOJUTEXHUIECKHUI
ynuepcuteT llerpa Bennkoro.

BBenenue

PakoBbie 3a001€BaHMs TPEACTABISIOT COOOM OJIHY U3 IJIaBHBIX IPUYUH CMEPTHOCTH BO
BCEM MUPE, YTO JAETACT UX JUATHOCTUKY BAXKHOM 3a7a4€li COBPEMEHHON MEAUIIUHBL. B
MOCJAeAHUE TOJbl OHOCEHCOPHI, MCIOJB3YIONIMEe HAHOTEXHOJOTHH, TaKHUE KakK
rpadeHOBBIC HAHOCTPYKTYPHBI, CTAJIM OJHUM M3 CaMbIX NMEPCHEKTHUBHBIX HaIpaBJICHUM
JUIL paHHEro oOHapykeHus paka. I'paden oOmamaer yHUKAIBHBIMH (PU3HUKO-
XAMUYECKUMH CBOWCTBAMH, TAKUMH KakK BBICOKAS ITPOBOJAMMOCTH, MEXaHHUYECKas
MIPOYHOCTh M OOJIbIlIas TIOBEPXHOCTh, UTO JEJIACT €ro HJCIbHBIM MaTepHaIoM IS
CO3/IaHUsI BBICOKOUYBCTBHUTEIIBHBIX OHWOCEHCOPOB. B 3TOH cTarhbe pacCMOTPEHBI
MOAXOJbI K pa3paboTKe OMOCEHCOPOB Ha OCHOBE I'pa)eHOBBIX HAHOCTPYKTYD JJIS
JIWArHOCTUKH paka, a TakKe INEPCIEKTHBbl WX HCIOJb30BAHUS B MEIUIIMHCKOU
MPAKTHUKE.

IpuHuMIBI padoThI rpadeHoBbIX OMOCEHCOPOB
1. ®usuko-xumMHuUyecKue cBoiictBa rpagena

I'paden npencrapisger co60i OJHOCIONHYIO PELIETKY YIIEPOIHBIX aTOMOB, YTO
JaeT €My HCKIIOUHUTENbHBIE JJIEKTPOINPOBOJHBIE CBOMCTBA. OJTH CBOMCTBA
MO3BOJISIIOT CO3/1aBaTh OMOCEHCOPHI, KOTOPHIE MOTYT OYEHb TOYHO JIETEKTUPOBATH
Majble KOHIIGHTpaluu OuomoJiekysa, Takux kak Oenku wm  JHK,
ACCOLIMMPOBAHHBIE C PAKOBBIMH KJIETKAMHU.

2. MexaHu3Mbl B3aUMOAeHCTBUS C 1eJIeBbIMU MOJIEKYJIaMH

I'padperoBble HAHOCTPYKTYphI MOTYT d(PPEKTUBHO B3aUMOACHCTBOBATH C
OMOMOJIEKyJIaMH, TAKUMH KaK aHTUTEJNIA WU TENTH]IbI, KOTOPbIE CIEeU(PUIHbI
JUIST MapKepoB paka. ITO B3aMMOJICWCTBHE TO3BOJSET MpeoOpa3oBaTh
XUMUYECKUA  CUTHAI B  DJCKTPUYECKUN, UYTO  JEJNaeT  BO3MOXKHBIM
BBICOKOYYBCTBHUTEIILHOE OTIPECIICHHE HATUIHUS PAKOBBIX KIIETOK.
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3. HanouacTuusbl 1 PyHKUMOHAIN3ALMS NOBEPXHOCTH

Jlis ynydiieHus: 4yBCTBUTEIBHOCTH OMOCEHCOPOB Ha OCHOBE IpaeHa uyacTto
UCIOJNB3YIOTCS (PYHKIMOHATM3UPOBAHHBIE HAHOYACTHIIBI, TAKUE KaK 30JI0TO WU
cepebpo. DOTW HAHOYACTULBI YCUJIMBAIOT DBJEKTPUYECKHE CHUTHAlIBl U
YBEJIMYUBAIOT 00JACTh JIJIsl B3AUMOJICUCTBUSA C IIEJIEBHIMU MOJIEKYJIaMHU.

Pa3padoTka rpadg)eHOBBIX OMOCEHCOPOB /IJIsl JUATHOCTHKH paKa
1. buoceHCOPBHI [JIs1 IeTEKIIHH MAPKEPOB paKa

OgHuM U3 TOAXOJOB SBJISIETCA pa3paboTka OMOCEHCOPOB, KOTOpPHIE MOTYT
omnpenensaTh  cnenupuyeckue  MOJEKYJbl, CBS3aHHbIE C  PaKOBBIMHU
3a0oneBanusiMu. Harpumep, MOTYT OBITh HCTIOJIB30BaHbI AaHTUTEIIA, HAlICJICHHBIC
Ha omyxoJeBble Mapkepbl, Takue kKak CA-125 win HER2. YyBCTBUTENHLHOCTH
ATUX CEHCOPOB MOKET OBITh 3HAYMTEIBHO IOBBINICHA OJjarojaps BBICOKOU
MOBEPXHOCTH Ipad)eHOBBIX HAHOCTPYKTYD.

2. I'pajenoBbie ceHcopsl Ais anaan3a JJTHK

JpyrumM Ba)KHBIM HaIlpaBJICHUEM SBIISIETCS HMCIOJIb30BAaHUE T'paeHOBBIX
HAaHOCTPYKTYP ISl IETEKUUU CENU(PUUECKUX TeHETHUECKUX MyTallui, KOTOpbIE
MOTYT YKa3bIBaTh Ha MPEAPACIOIIOKEHHOCTh K PAKOBBIM 3a00seBaHusAM. Takue
CEHCOpPbl MOTyT OBITh HCIHOJIb30BaHbl Il pPaHHEH JMAarHOCTHKH, YTO
CYILLIECTBEHHO YBEJINYUBACT IIAHCHI HA YCIICIIHOE JICYEHUE.

3. I/IHTeI‘paHI/Iﬂ C APYIrMiMM TEXHOJIOINAAMHA

JList noBeiieHus 3 (HEKTUBHOCTH JUATHOCTUKH IpaeHOBbIE OMOCEHCOPHI MOTYT
OBITb MHTEIPUPOBAHBI C APYTMMHU JUArHOCTUUYECKUMHU METOJIAMH, TAaKUMH Kak
MUKPOCKOIUS UM MOJIEKYJIsipHasi OMoJiorus, /uisi 0ojiee TOYHOrO ONpeneeHus
COCTOSIHMS MalueHTa. Takue TuOpuaAHbIe MOAXOAbl MO3BOJSIOT 3HAYUTEIHHO
pacIIMpUTh BO3MOXHOCTH UCIOIb30BaHUsI OMOCEHCOPOB.

HepcneKTan 1 BbI30BbI
1. TloBbIIIeHHE YYBCTBHTCJIBHOCTH U CEJICKTUBHOCTH

OcHOBHOI 3ajaueil ABJSETCS YJIY4YIIEHUE UYYBCTBUTEIBHOCTH Tpad)eHOBBIX
OMOCEHCOPOB, YTO TMO3BOJIUT WX HCIOJB30BAaTh MJIsi JUATHOCTUKH HAa CaMbBIX
paHHUX cTaauax 3a0oseBaHus. 711 A3TOro HEOOXOIWMO COBEPIIEHCTBOBATH
MeToAbl (YHKIIUOHAMHM3AIMK TpadeHOBBIX HAHOCTPYKTYpP U pa3pabaTbiBaTh
Oonee cnenupUIHBIC MOJICKYJIBI JJISI CBSI3BIBAHUS C 11ETIEBEIMU OMOMOJICKYJIaMH.
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2. NnTerpanys B KIMHUYECKYIO IPAKTUKY

BaxxHpIM BBI30BOM SBISIETCS HMHTErparusi rpadeHOBBIX OHOCEHCOPOB B
MOBCEIHEBHYIO KJIMHUYECKYIO0 MpakTUKy. Jlis 3TOro HEOO0XOIUMO MpPOUTH
JOJITUI TyTh OT JIAOOPAaTOPHBIX MCCIIENOBAHUN 10 MacCOBOTO MPOU3BOJICTBA U
cepTU(PUKALNA MEIULIUHCKUX YCTPOUCTB. Takke BaXKHO 00€CTIeUnTh yI00CTBO
WCTIOJIb30BaHUA U IOCTYIMHOCTh ISl IIMPOKOTO KPyTra MaIlueHTOB.

3akijIoueHue

['padperoBble OMOCEHCOPHI MPEACTABISAIOT COOOW MEPCHEKTUBHBIA HHCTPYMEHT st
paHHEN NHMarHOCTHKHU paka. biaromapsi cBoMM yHUKaJIbHBIM CBOMCTBaM rpad)eHOBBIC
HAHOCTPYKTYpPbl TO3BOJSIOT CO3/1aBaTh BBICOKOUYBCTBUTEIbHBIE U ClEHU(PUYHbBIC
CEHCOpBI, KOTOpbIE MOTYT CYIIECTBEHHO YJIYYIIUTh TOYHOCTh JUArHOCTUKU U
CIIOCOOCTBOBAaTh pPAaHHEMY BBIABJICHHIO 3abojeBaHuid. OJHAKO A IIHPOKOTO
MPUMEHEHUsI OSTUX TEXHOJOTUA HEOOXOAUMO TPEOAONETh P TEXHUYECKHX U
MPAKTUYECKUX BHI3OBOB.
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Introduction

Aluminium phosphate (AIPO4) is an inorganic compound that has found extensive use
in various industries, including ceramics, catalysis, pharmaceuticals, and agriculture. It
IS most commonly used as a precursor to other aluminium compounds, and its unique
chemical properties make it highly valuable in several high-performance applications.
This article examines the possibilities for aluminium phosphate production, with a focus
on the various methods available and their respective advantages, limitations, and
industrial significance.

Overview of Aluminium Phosphate

Aluminium phosphate is an important material due to its amphoteric properties, which
enable it to react with both acids and bases. It has a wide range of applications,
particularly in the production of catalyst supports, specialized ceramics, and controlled-
release pharmaceutical formulations. Its versatile applications are driven by its ability to
interact with a variety of chemical species and its stability under different environmental
conditions.

Aluminium Phosphate (A1PO4)
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In the field of catalysis, aluminium phosphate is used as a catalyst support, often in the
preparation of solid acid catalysts. In pharmaceuticals, it is used as a binder in the
formulation of tablets and as a component of controlled-release drug delivery systems.
Additionally, aluminium phosphate finds use as a slow-release fertilizer due to its ability
to control the release of phosphorus in the soil, which can improve agricultural
productivity.

Methods of Aluminium Phosphate Production

Several methods are employed for the production of aluminium phosphate, each with its
specific advantages, limitations, and industrial relevance. These methods include wet
chemical processes, the sol-gel method, solid-state reactions, and hydrothermal
synthesis.

1. Wet Chemical Methods

The most commonly used method for producing aluminium phosphate is the wet
chemical process. This process involves the reaction of an aluminium salt, such as
aluminium sulfate (Alz(SO4)3) or aluminium chloride (AlCls), with phosphoric acid
(HsPOa) in an aqueous solution. The reaction results in the formation of aluminium
phosphate as a precipitate, which is then filtered, washed, and dried to obtain the final
product.

. Advantages: The wet chemical process is simple and cost-effective, making it
ideal for large-scale production. It typically produces high-purity aluminium
phosphate and is relatively easy to control.

. Limitations: The main challenge of this process is ensuring proper control over
the reaction conditions. Factors such as temperature, pH, and the concentration of
reactants must be precisely managed to ensure that aluminium phosphate forms
without the presence of undesired by-products. Additionally, the formation of
Impurities in the solution can affect the quality of the final product.

2. Sol-Gel Process

The sol-gel process is another method used for the synthesis of aluminium phosphate.
In this technique, aluminium alkoxides, such as aluminium isopropoxide (Al(OCsH~)s),
are reacted with phosphoric acid to form a gel. The gel is then heated to convert it into
a solid aluminium phosphate material.

. Advantages: The sol-gel process offers several advantages, including better
control over the particle size and morphology of the final product. The process
also allows for the incorporation of other compounds, which can modify the
properties of the aluminium phosphate, such as its surface area or catalytic
activity.

. Limitations: While the sol-gel process provides greater control over the properties
of the material, it is more time-consuming and requires careful management of
the gelation and heating stages.

-163 -



Furthermore, the process is relatively expensive compared to the wet chemical
method, making it less suitable for large-scale production.

3. Solid-State Reaction

The solid-state reaction involves the direct heating of aluminium oxide (Al.Os) and
phosphoric acid at high temperatures to form aluminium phosphate. In this method, the
raw materials are carefully mixed and heated in a furnace to achieve the desired product.

« Advantages: The solid-state reaction is widely used in industrial applications due
to its simplicity and scalability. It is suitable for large-scale production, and the
process can be easily adapted to produce different forms of aluminium phosphate,
depending on the desired application.

o Limitations: One of the main drawbacks of the solid-state reaction is that it
requires high temperatures, which can result in the formation of impurities or
unwanted by-products if not properly controlled. The process can also be energy-
intensive, leading to higher production costs.

4. Hydrothermal Synthesis

Hydrothermal synthesis is a method that uses high-pressure and high-temperature
conditions to promote the reaction between aluminium salts and phosphoric acid. The
reaction takes place in an autoclave, where the materials are subjected to intense heat
and pressure. This process is typically used to produce high-purity aluminium phosphate
with specific properties, such as high surface area or uniform particle size.




. Advantages: Hydrothermal synthesis is ideal for producing high-quality
aluminium phosphate materials, particularly those wused in specialized
applications, such as catalysis and advanced ceramics. The process allows for the
production of highly pure products with fine control over their structural
properties.

« Limitations: The main limitation of hydrothermal synthesis is the high cost of the
equipment required for the process, as well as the energy-intensive nature of the
method. Additionally, the need for precise control over pressure and temperature
can make the process more complex and difficult to scale up.

Applications of Aluminium Phosphate

Aluminium phosphate is employed in various industries due to its versatile properties.
Some of the key applications include:

« Catalysis: Aluminium phosphate is used as a catalyst support in many industrial
processes, particularly in the petroleum and chemical industries. It is commonly
used in the preparation of solid acid catalysts, which are crucial for processes like
cracking and alkylation.

« Ceramics: Aluminium phosphate is used in the production of advanced ceramics,
particularly in the aerospace and automotive industries, where high-performance
materials are required. Its high thermal stability and resistance to corrosion make
it an ideal material for these applications.

. Pharmaceuticals: In the pharmaceutical industry, aluminium phosphate serves
as an excipient in drug formulations. It is used as a binder in tablet production and
is also incorporated into controlled-release drug delivery systems, where it helps
to regulate the release of active pharmaceutical ingredients.

« Agriculture: Aluminium phosphate is used in agriculture as a slow-release
fertilizer. It is capable of providing a controlled release of phosphorus, which
improves the efficiency of fertilizer use and reduces environmental impact.

Conclusion

The production of aluminium phosphate is achieved through a variety of methods, each
suited to different applications and industrial requirements. Wet chemical methods are
the most commonly used for large-scale production due to their simplicity and cost-
effectiveness, while more advanced techniques like the sol-gel process and
hydrothermal synthesis provide superior control over the properties of the final product.
The choice of production method depends on factors such as desired purity, application,
and production scale.

As the demand for aluminium phosphate continues to rise, particularly in industries such
as catalysis and pharmaceuticals, ongoing advancements in production technologies are
expected to enhance efficiency and sustainability. Future research will likely focus on
developing more energy-efficient and environmentally friendly methods for the
synthesis of aluminium phosphate, contributing to the continued growth of this versatile

material.
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Abstract: Geopolymers are a class of synthetic aluminosilicate materials, which offer a
sustainable alternative to traditional Portland cement. These materials are formed by the
reaction of aluminosilicate sources with alkaline activators, offering significant
environmental benefits due to their lower carbon footprint compared to conventional
cement. This article explores the technology of geopolymer production, including raw
materials, the chemical processes involved, and the various applications of geopolymers.
It further highlights the environmental advantages, challenges in implementation, and
the future prospects of geopolymer technology in different industries.

1. Introduction Geopolymers are inorganic polymers that are produced through the
reaction of aluminosilicate materials, such as fly ash, metakaolin, or slag, with alkaline
solutions. The polymerization process results in a three-dimensional network of silicate-
aluminate bonds, offering unique properties such as high thermal stability, fire
resistance, and durability. The concept of geopolymers was first introduced by Joseph
Davidovits in the 1970s, and since then, research has focused on improving their
production methods, material properties, and applications. Unlike traditional Portland
cement, which relies on limestone as the primary raw material, geopolymers utilize
industrial by-products and waste materials, contributing to a significant reduction in
environmental impact.

2. Raw Materials for Geopolymer Production The key to geopolymer production is
the selection of suitable raw materials, which provide the necessary alumina and silica
components. The most commonly used raw materials include:

« Fly Ash: A by-product of coal combustion in power plants, fly ash is rich in
alumina and silica and is one of the most widely used precursors in geopolymer
production. It is an abundant waste material, offering a solution to both waste
disposal and resource utilization.
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Metakaolin: Produced by calcining kaolin clay, metakaolin is another popular
raw material for geopolymers. It has high reactivity and is often used in
applications requiring superior strength and durability.

Blast Furnace Slag: A by-product of steel manufacturing, slag can be used in
geopolymer synthesis, providing a sustainable solution to industrial waste
disposal.

Natural Clays: Various natural clays, especially those rich in kaolinite, can be
utilized in geopolymer synthesis. These clays are readily available in many parts
of the world and provide a low-cost alternative to other materials.

In addition to these primary raw materials, geopolymer production may also include
additives such as activators, plasticizers, and fibers to enhance specific properties of the
final product.
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Processes of geopolymerization

3. Chemical Processes in Geopolymer Synthesis The synthesis of geopolymers
involves two main chemical reactions:

1. Dissolution of Aluminosilicate Material: When aluminosilicate materials, such

as fly ash or metakaolin, are mixed with alkaline solutions like sodium hydroxide
(NaOH) or sodium silicate (Na2SiO3), the alumina and silica components are
dissolved. The dissolution process breaks down the bonds in the raw material,
releasing aluminum and silicon ions into the solution.

Polymerization: Once the alumina and silica have been dissolved, the ions react
to form a three-dimensional network of silicate-aluminate bonds, leading to the
formation of a geopolymeric gel. This polymerization process is responsible for
the hardening of the material, creating a solid structure with high mechanical
strength and resistance to environmental degradation.
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The curing of geopolymers is a critical step in achieving the desired material properties,
and it can occur at ambient temperatures or be accelerated by heat. The type of activator
used, the concentration of the solution, and the curing conditions all play significant
roles in determining the final properties of the geopolymer.

4. Geopolymer Curing and Hardening Curing is an essential step in geopolymer
production, as it influences the final strength, durability, and other material properties.
Geopolymers can be cured under various conditions:

« Ambient Temperature Curing: This method involves curing the geopolymer
mixture at room temperature, allowing the polymerization process to occur over
time. The curing period may range from a few hours to several days, depending
on the specific composition of the geopolymer.

« Heat Curing: To accelerate the hardening process, geopolymers may be cured at
elevated temperatures. Heat curing enhances the rate of polymerization and often
results in higher compressive strength and durability. The curing temperature
typically ranges from 40°C to 100°C, but higher temperatures may be used in
some cases.

The final strength and properties of the geopolymer depend on the curing conditions, the
raw materials used, and the composition of the geopolymer mixture. In some cases,
curing can also be influenced by factors such as humidity and air circulation.

5. Environmental Benefits of Geopolymers One of the most compelling reasons for
using geopolymers is their potential to reduce the environmental impact of construction
materials. The production of traditional Portland cement is responsible for a significant
portion of global carbon dioxide (CO2) emissions, primarily due to the calcination of
limestone. In contrast, geopolymer production requires lower energy input and generates
fewer greenhouse gases.

« Reduced Carbon Footprint: The use of industrial by-products, such as fly ash
and slag, in geopolymer production reduces the need for virgin raw materials and
mitigates the environmental impact of waste disposal. Geopolymers also avoid
the calcination process, which is a major contributor to CO2 emissions in cement
manufacturing.

« Waste Utilization: Geopolymers can help manage industrial waste products, such
as fly ash, slag, and mine tailings, by repurposing them as raw materials for
construction. This reduces the environmental burden of waste disposal and
contributes to a more circular economy.

. Energy Efficiency: The production of geopolymers requires less energy
compared to traditional cement, making it a more sustainable option for the
construction industry.
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6. Applications of Geopolymers Geopolymers offer a range of applications across
various industries:

Construction: Geopolymers are used as eco-friendly alternatives to concrete and
cement-based materials. They are used in producing high-performance concrete,
bricks, tiles, and other building components.

Fire-Resistant Materials: Due to their high thermal stability and resistance to
fire, geopolymers are suitable for producing fire-resistant materials, such as
insulation panels, coatings, and fireproof concrete.

Waste Management: Geopolymers can be used for the stabilization and
encapsulation of hazardous waste, helping to immobilize toxic elements and
prevent their release into the environment.

Geopolymer Cement: Some companies are producing geopolymer cement as a
substitute for Portland cement, aiming to reduce the environmental impact of the
construction industry.

7. Challenges in Geopolymer Technology Despite their many advantages, there are
several challenges in the widespread adoption of geopolymers:

Raw Material Availability: While many industrial by-products are used in
geopolymer production, their availability can be limited in some regions. This
may result in higher costs for raw materials and affect the scalability of
geopolymer production.

Production Costs: Geopolymer production often involves the use of expensive
alkaline activators, which can make the overall cost of the product higher than
that of conventional cement. However, ongoing research is focused on reducing
production costs and improving the economic feasibility of geopolymers.
Standardization and Regulatory Issues: The lack of standardized guidelines
and regulations for geopolymer production can make it difficult to integrate
geopolymers into existing construction practices. More research is needed to
develop industry-wide standards and codes for the use of geopolymers in
construction.

8. Conclusion The technology of geopolymer production holds significant promise as
an eco-friendly alternative to traditional cement and concrete. By utilizing industrial
waste products and reducing carbon emissions, geopolymers can contribute to a more
sustainable construction industry. However, challenges such as raw material availability,
production costs, and the need for further research must be addressed to enable the
widespread adoption of geopolymer technology.
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POJIb SIIMTEHETUYECKHNX U3MEHEHUI B PA3SBUTHH
AYTOUMMYHHBIX 3ABOJIEBAHUI

Hoarosa Upuna BukropoBHa

JIOKTOP OMOJIOTHYECKUX HayK, Ipodeccop Kadeapbl MOJIEKYIIPHON OMOJIOTHH,
Poccuiickuii HallMOHAJIBHBINA UCCIIEI0BATEIBLCKAN MEIUIIMHCKUN YHUBEPCUTET UMEHU
H. W. ITuporosa;

BacuabeBa Egnena IlaBiioBua
acriupaHT kadenpsl uMMyHosioruu, Cankt-IleTepOyprckuii rocyaapcTBEHHbBIN
YHUBEPCHUTET.

BBenenue

AyTOMMMYHHBIE 3a00JIEBaHMS MPEACTABISIOT CcO00M Trpymiy 3ab0JeBaHUN, NpU
KOTOpBIX UMMYHHasi CUCTEMa OpraHM3Ma HaYMHAET aTaKOBAaTh COOCTBEHHbBIE KJIETKH U
TkaHu. Pa3BuTHe 3TUX 3a00JieBaHUM CBA3aHO C HApyUIEHHMEM HMMMYHHOTO OTBETa,
OJJHAaKO JO KOHLIA HE BBIICHEHO, II0YeMYy HMMYHHAas CHCTEMa OIIMOOYHO
uAeHTU(UIUpYeT COOCTBEHHbIE KIETKM Kak uyyxzable. HenaBHue wuccienoBaHus
MOKA3bIBAIOT, YTO AMUTCHETUYECKUE U3MEHEHHUS! UTPAIOT BAXKHYIO POJb B MATOTEHE3E
ayTOMMMYHHBIX 3a00JI€BaHUM, OKa3bIBasi BIUSHUE HA HKCIIPECCUIO T€HOB, CBSI3aHHBIX C
MMMYHHBIM OTBETOM. B 3T0i1 cTaThe paccMaTpUBaIOTCS SMUTE€HETUUECKUE MEXAHU3MBI,
KOTOPBIE MOTYT OBITh BOBJICUEHBI B PA3BUTHE ayTOMMMYHHBIX 3a00JIEBaHUH, a TAK)KE UX
NOTEHLKaIbHAs! POJib B AMATHOCTUKE U TEPAIIUU ITUX 3a00JI€BaHUI.

JNuUreHeTHYeCKue MeXaHU3Mbl H AyTOUMMYHHbIE 3200J1eBaHUSA
1. Meruauposanue IHK

MetunupoBanue JJHK siBnsiercst olHUM M3 CaMbIX U3YYECHHBIX SITUTE€HETUYECKUX
MEXaHU3MOB, TIPU KOTOPOM METWJIbHBIE TPYNNbl MPUKPEILUISIIOTCS K
IUTO3MHOBBIM ocTaTkaM B JIHK. DTo MoXXeT mpuBOAUTH K WHAKTUBAIIUW WJIU
AKTHUBAIIMM ONPEACJICHHBIX Te€HOB. HapymeHnue HOpManbHOTO Mporecca
METHJIMPOBAHMS CBSI3aHO C AyTOMMMYHHBIMH 3a00JICBAaHUSMH, TaKUMH Kak
CHUCTEMHasl KpacHasi BOJTYaHKa, PACCEeSHHBIN CKepo3 u AuadeT 1 tuma.

2. Moaudukanum rucCTOHOB

Moaudukanuu THUCTOHOB, TAaKMX KaK aleTUIMPOBAHUE, METUJIUPOBAHHE U
dbochopunupoBaHre, TaKKE WUTPAIOT BAKHYIO POJIb B PETYJSIIUUA IKCIPECCUU
T€HOB. DTU U3MEHEHUSI MOTYT BJIMATh Ha CTPYKTYPY XpPOMAaTHHA U IOCTYITHOCTh
TEHOB JJIs TpaHCKpUMNIMU. V3MEHEHHsI B 3THX MPOLECCaX MOTYT MPUBECTH K
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AKTHUBAllMU I'CHOB, KOTOPLIC YH4aCTBYIOT B BOCIIAJICHNHX U UMMYHHOM OTBETEC, 4YTO
CBA3aHO C pa3BUTUCM aYyTOMMMYHHBIX 3a00JICBaHHH.

3. Poab Hekoaupyromux PHK

Hexonupyrommue PHK, takue kak mukpopHK u nnunnasie Hekoaupyromue PHK,
OKa3bIBAIOT BJIMSIHUE HA JKCIPECCHUIO T'€HOB, PETYIUPYs HUX CTaOMIBHOCTh U
TpaHCIsIUIo. B mocimenHue roasl OBUIO YCTAHOBIEHO, YTO HAPYIICHHS B
peryjsiliui  3TUX MOJIEKYJ] MOTYT WIpaTh KIIOUYEBYI0 pOJb B pPa3BUTUHU
ayTOMMMYHHBIX 3a00JIEBaHMI, BIMSAS HAa AaKTUBHOCTb KJIETOK HMMMYHHOH
CUCTEMBL.

JNUreHeTHYeCKUe N3MEHEHUs B MaTOreHe3e ayTOMMMYHHBIX 3a00/1eBaHUii
1. CucremHasi KpacHasi BOJTYAHKA

Cucremnas kpacHag Bomuanka (CKB) — onHo u3 HamOoiiee sIpKUX TPUMEPOB
ayTOMMMYHHOTO 3a0o0jieBaHMsI, IPU KOTOPOM OHIHUIE€HETUYECKHE HW3MEHEHUs
UTparoT KiIroueBylo posb. Hapymenus B metunupoBanuu JJHK u Mmonnduxanmsix
TMCTOHOB TPHUBOJAT K AKTUBALMHM T€HOB, OTBETCTBEHHBIX 3a BOCIAJIECHUE U
ayTOMMMYHHBII OTBET, TAKMX KaK T€Hbl IUTOKUHOB U UHTEP(PEPOHOB.

2. PacceiiHHbIN cKJ1€pO3

B marorenese paccesHHOro CKJIEpo3a TakkKe ObLJI0O YCTaHOBIIEHO, YTO
AMUTCHETUYECKUE M3MEHEHUS BIUAIOT Ha (QYHKIUIO T-KIETOK U Makpodaros.
N3menenus B metumpoBanuu JJHK MoryT mpuBecTu K HapyIieHUI0 UMMYHHOU
TOJICPAHTHOCTH, YTO CIIOCOOCTBYET PAa3BUTHUIO BOCHAJICHUS U JEMUEIUHU3AINUN
HEPBHBIX BOJIOKOH.

3. JAuaber 1 Tuna

B nmuaGere 1 Tuma smureHeTHYecKkre M3MEHEHUS MOTYT BO3JCHCTBOBATH Ha
UMMYHHBIE KJIETKH, CIOCOOCTBYsl aTake Ha OeTa-KJIETKH IMO/KeNTyI0YHON
kKeye3bl. DTO TNPUBOJUT K HAPYIICHUIO BBIPAOOTKHM HWHCYJIWHA W Pa3BUTHUIO
runiepriavukemu. Hapymenns B metunupoBanuu JJHK v akTMBHOCTH T€HOB,
PETYIUPYIOIIUX HMMMYHHBIM OTBET, WrPAlOT BAXKHYID pPOJIb B IATOTCHE3E
3a00JIeBaHUA.

IlepcieKTHBBI HMCNOJIbL30BAHUSI 3MUTCHETHYECKUX METOAOB B JAHMATHOCTHKE W
Tepanun

1. DnureHeTn4ecKas TUArHOCTHKA

DOnuUreHeTH4ecKre Mapkepsl, Takue kak MetwiupoBanue JJHK u usmenenus B
MOAU(UKANKSIX THUCTOHOB, MOTYT OBITh HCIOJIB30BAaHBI JIJISi JHATHOCTHKU
ayTOMMMYHHBIX 3200JICBaHUM.
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BbisiBneHMe 3TUX MapKepoB Ha pPAHHUX CTaausX 3a00JIeBaHMs I103BOJISIET
VIY4IIUTh JUArHOCTUKY W MPOrHO3UPOBAHHME 3a00JIEBaHMS, a TaKKe
pa3pabaTbIBaTh IEPCOHAIN3NPOBAHHBIE TOAXO/IbI K JICUEHUIO.

2. JnureHeTn4yeckKasi TEepanmnuya

Pa3paboTka METOMOB AMUI€HETUYECKON TEparuu NpPEICTaBIsIET cOOOM HOBYIO
MEPCIEeKTHBY B JICUCHWH AayTOMMMYHHBIX 3a0oneBanuii. IlpumMenenue
uarnOutopoB  metwnazsl  JIHK u  MomumdukaropoB THCTOHOB — MOXKET
BOCCTAHABJIMBATh HOPMAJBHYIO JKCIPECCUI0 T€HOB, YTO ITO3BOJIIET BEPHYTH
MMMYHHBII OTBET B HOPMY M CHU3UTH BocnajieHne. OJIHaKO Ha TaHHBIA MOMEHT
3Ta 00J1aCTh TPEOYET AATBbHENIINX UCCIEA0BaHNN U KIMHUYECKUX UCTIBITAHUM.

3ak/JIrouYeHue

ONUTeHETUYECKUE W3MEHEHMSI UrPaloT BaXKHYIO POJb B Pa3BUTUH ayTOUMMYHHBIX
3a00JIeBaHUH, BJIUSA HAa SKCIPECCUIO T€HOB, KOTOPHIE PEryJIUPYIOT UMMYHHBIM OTBET.
[ToHnManue 3TMX MEXAHU3MOB OTKPBIBAET HOBBIE BO3MOKHOCTH ISl JUATHOCTUKH U
JieYeHUsT ayTOMMMYHHBIX 3a0oyieBaHuid. byaymue wuccienoBanuss B 001acTu
SIUTCHETUKM MOTYT MPUBECTH K CO3JAHUI0 HOBBIX TEPANEBTUYECKUX CTPATErUu,
KOTOpBIE OyAyT HaIlpaBJICHbl HA BOCCTAHOBJICHHE HOPMAJIbLHOTO (DYHKIIMOHHUPOBAHUS
MMMYHHOU CHCTEMBI.
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EcenoB Paxbim
[IpenomaBarens, TYpKMEHCKHN CEIIBCKOXO3IMCTBEHHBIM HHCTUTYTA
r. Jlamorys TypkmeHnucTan

CapsieBa I'yabmmpun
Crynent, TypKMEHCKUM CEIbCKOXO035CTBEHHBI HHCTUTYTA
r. Jlamory3 TypkMeHucTan

Taumenos baiinazap

Crynent TypKMEHCKHI rOCyAapCTBEHHbIN M€1arOTMYE€CKUA HHCTUTYT UMEHU
Ceunnazapa Celiu

r.Typkmenaban TypkMmenucran

YapeieBa AlixkepeH

Crynent TypkMeHCKUI TOCy1apCTBEHHBIN NIEJArOrMYECKUI HHCTUTYT HMEHU
Ceunnnazapa Ceiigu

r.Typkmenaban TypkMmeHnucTan

BBenenue

ITouBa siBisI€TCS HE TOJIBKO MECTOM POCTA PACTEHUM, HO U CIIOKHOU 3KOCUCTEMOU, TIe
MUKPOOPTAaHU3MBl HUTPAIOT KIIIOYEBYIO pOJb B TMOAJACPNKAHUU OHOJIOTUYECKOTO
paBHOBecus. IlouBeHHass Mukpodaopa mpencraBisier coOOH  COBOKYIMHOCTb
MHUKPOOPTaHU3MOB, KOTOpPBIE B3aUMOJCUCTBYIOT JAPYr C APYTOM U C OKpYKaroIIeH
Cpeloi, YYacTBYIOT B BaKHEUINUX OWOTCOXMMHUYECKUX TMPOIECcaX, TaKUX Kak
Pa3NIOKEHHE OPTaHMYECKHUX BEIECTB, MepepadoTKa MUHEPAJIOB, CUHTE3 MUTATEIbHBIX
BEIIECTB U 3alUTa OT IMAaTOT€HOB. M3ydueHue 3TuX npoueccoB KpUTUYECKU BAKHO IS
CEIIbCKOT0 XO35IMCTBA, DKOJIOTUH MU JIAXKE KIMMATOJIOTUM, MOCKOJBKY NESTEIbHOCTh
MOYBEHHBIX MHUKPOOPraHMW3MOB  OKa3bIBA€T HEIMOCPEACTBEHHOE  BIIMSHUE  HA
KJIMMAaTUYECKHUE YCIOBHS U OMOJIOTHYECKOE pa3HOOOpa3ue.

CocraB nouBeHHOII MUKPOQJIOPHI

[louBeHHass MuKpoduiopa MpeaAcTaBisieT cOOO0M IUHAMUYHYI0O U Pa3HOOOPa3HYIO
DKOCHCTEMY, COCTOAILLYI0O W3 MHOXECTBA PA3JIMYHBIX THUIIOB MHKPOOPraHU3MOB,
BKJIIOYasi OakTepuu, TpuUObl, AKTUHOMMIIETHI, BOJOPOCIH, MNPOCTEHIINE M apXEH.
Kaxxaplid TUIT MUKPOOPTAaHU3MOB UI'PAET CBOIO YHUKAIBHYIO POJIb B 3KOCUCTEME MTOYBHI,
Y BCE OHU BMECTE 00ECeUnBalOT YCTOMYUBOCTD U TIOJAOPOIME MTOYUBBHI.
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BakTepun bakTepuu cOCTaBISAIOT OCHOBHYIO YacTh MOYBEHHOW MHKPOMIOPHI U
AKTUBHO YYaCTBYIOT B METAa0OJMYECKUX MpOIleccax, BKIOYas a30T(HUKCAIHIO,
pa3ioKeHNE OPTaHUIEeCKHUX BEIIECTB, a TAKKE B 00pazoBaHuu rymyca. Ha ocHoBe
uX (QYHKIIMOHAIEHOW aKTUBHOCTH PA3IMYaOT HECKOJIBKO TPYIIIL:

o Asordukcupywume d6akrepun (Harpumep, pox Rhizobium) crocoOHbI
3axBaThIBaTh aTMOCQEPHBIA a30T U MPeoOpa3oBHIBATH €r0 B aMMOHUH,
JNOCTYIIHBIM PACTCHUSIM.

o Hutpuduuupymommne 6aKkTepun yJyacTBYIOT B IIPEBPAIICHUA aMMOHUS B
HUTPATHI, Jeas UX JOCTYITHBIMU JJIs1 PACTCHUH.

o Jlenurpuduuupywime OAKTePUHM BOCCTAHABIMBAIOT HHUTPATHl B
aTMoc(hepHBIN a30T, y4acTBYS B IIUKJIC a30Ta.

o Hemtmo3oanTuyeckue GAaKTEPUN Pa3jaraloT PaCTUTEIbHBIC OCTaTKH,
nepeBapuBasi EJUTION03Y U APYTrUe KOMIIOHEHTHI KJIETOYHBIX CTEHOK.

Ponp GakTepuii B Mo4Be CIOKHO MEPEOLIEHUTH, MOCKOIbKY OHU 00ECIeUnBaIOT
OMOJIOTUYECKYI0 AKTUBHOCTh MOYBBI M BBIINOJHSIIOT OCHOBHBIE IPOLIECCHI, OT
KOTOPBIX 3aBUCHUT ILIOAOPOAUE.

I'pu6b1 ['pubsl, 0COOEHHO MUKOPHU3HBIE, UTPAIOT KIFOUEBYIO POJIb B CUMOMO3€ C
pacTeHusiMUA. MuKopu3a ylIydllaeT BCaChblBAHUE BOJbI U TUTATEIbHBIX BEIIECTB
(ocobenno docdopa), a TakKe yCHWIMBAECT YCTOUUUBOCTh PACTEHUI K O0JIE3HIM
1 cTpeccoBbIM (hakTopaMm. ['puObI Takke y4acTBYIOT B Pa3JIOKEHUU CIIOXKHBIX
OpraHUYeCKUX BEIIECTB, TAKMX KaK JMICHUH W LEIII0JI03a, 00pa3zys TyMyc —
BOKHBIM KOMIOHEHT IMOYBBI, KOTOPBIA YIEpKUBACT BJIary U NUTATEJbHbIC
BEILIECTBA.

AKTHHOMMIETbI AKTUHOMMIIETBI — 3TO OCOOBIM THUN OakTepuid, KOTOpPHIC
00pa3yloT HUTH, HAIIOMUHAIOIIME TPUOHBIE MUIIEIUU. DTH MHUKPOOPTaHU3MBI
AKTUBHO YYacCTBYIOT B PAa3JIOKEHUHM OPraHMYECKOrO MaTepuajga M CHUHTE3€
BEILIECTB, 00JIaTAFOITUX aHTUMUKPOOHOM aKTUBHOCTBIO, TAKMX KaK aHTHOMOTHKHU.
Pon Streptomyces — u3BeCcTHBIN HCTOYHUK TPUPOAHBIX AHTUOMOTHUKOB, KOTOPHIE
MOAABJISIIOT POCT MAaTOI€HHBIX MUKPOOPTaHW3MOB B ITOYBE.

Boaopocau B nouBax BOJOPOCIN UTPAIOT BAXKHYIO POJIb B IPOLECCE NEPBUYHOU
IPOJYKTUBHOCTH, OCYIIECTBIAS (OTOCHMHTE3 M obOecrneurBas OpPraHuyecKoe
BEIIIECTBO Ui APYTUX MUKPOOPTaHU3MOB. HEeKOTOpbIE BUABI BOJOPOCIEH TaKkKe
MOTYT Y4aCcTBOBaTh B 00pa30BaHUU I'yMycCa, a TAKKE CIy>KaT UCTOYHUKOM a30Ta
JUISL APYTUX MUKPOOHBIX COOOIIIECTB.

IIpocreiime OgHOKIETOYHBIE OPraHU3MBbI, TaKME Kak aMeObl U MH(Y30pHH,
pPEryJIMpPYIOT YHUCJIEHHOCTb OakTepuil W JPyruX MHUKPOOPTaHU3MOB. OTHU
OpraHu3Mbl UTPAIOT POJIb B MHINEBBIX IEMOYKAX MOYBBI, YYACTBYIOT B ILIMKJIE
yIiepo/ia ¥ a30Ta, a TAKKE MOMOTAIOT B TIepepadOTKe OPraHUIECKUX OCTATKOB.
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Posib nouBeHHO MUKPO(]IOpPBI B 3KOCHCTEMAX

1.

Pa3ji0:keHue opraHnyecKuX BelecTB U 00pa3oBaHue rymyca

MuUKpoOpraHu3mMbl y4acTBYIOT B PAaCUICIUIEHUH OPraHUYECKUX OCTATKOB
pPacTEHHI U KUBOTHBIX, IIPEBpAIasi UX B MPOCTHIE BEIIECTBA, NOCTYIHBIE IS
YCBOCHUS PaCTEHUSIMHU. DTOT IpoLiecC BeJEeT K 00pa30BaHUIO TyMyca, KOTOPBIN
YIy4IIaeT CTPYKTYpy IMOYBBI, YAEP)KUBAECT BJIary W INUTATEIbHbIE BEILECTBA,
yIIydIllasi TEM CaMbIM YCJIOBHSI Ul pOCTa pacTeHui. ['yMycC sIBIII€TCSI HE TOJIBKO
HMCTOYHUKOM MMHUTATEIbHBIX BEIIECTB, HO U CTAOMIBHBIM KOMITOHEHTOM, KOTOPBIN
yJIy4dIllaeT BOJHBIA U BO3AYIIHBIA OaaHC MOYBHI.

A3oTduxcanusi 1 Kpyropopor a3ora

A30T — BaXHEWILINI IIEMEHT, HEOOXOANUMBIM PACTEHUSM ISl CHHTE3a OEJIKOB U
IPYrUX OpPraHW4YecKHX coeauHeHHil. OJIHaKo pacTeHUss HE MOTYT YCBAaWBaTh
aTMocQepHbIid a30T. A3ordukcupyromnpe dakTepuu, Takue kak poa Rhizobium,
CIOCOOHBI (PUKCUPOBATh aTMOC(EPHBIM a30T W MpeBpalarb €ro B (OPMBI,
JOCTYIIHbIE PACTEHHUSIM. DTHU MHUKPOOPTaHHU3MbI OOpa3yl0T CHUMOHMOTHYECKHE
accolMalm ¢ KOpHsIMU 000OBBIX pacTeHUM, o0ecrieunBas UX NuTaHueM. B cBoro
ouepe]lb, paCTEHUs MOCTABISIIOT OAKTEPHUSIM YIJIEPOJbl, HEOOXOAUMBIE IS MX
pocra.

Cum0no3 ¢ pacrenusimu: Mukopusa

Mukopu3za mnpeacTaBisieT coOOW acCOIUalMI0 MEXAYy KOPHSAMH PacTeHUN u
rpubamMu. DTa CUMOUOTHYECKAs CBSI3b BBITOJIHA OOEMM CTOPOHAM: PACTEHUS
MOJTy4aroT He0OXOUMBbIE TTUTATENIbHBIC BelecTBa (0cooeHHOo docdop), a TpudbI
MOJIY4alOT YIJIEPOAHBIC COCAMHEHHSI OT pacTeHHil. MuKopu3a 3HAYUTEIBHO
yJIy4dIliaeT BOJ000ECTIeUeHNE PACTEHH, 0OCOOEHHO B YCIOBHUAX 3aCyXH, a TaKXKe
MOBBINIAET UX YCTOHYMBOCTH K TTATOTEHAM U BPEAUTEIISIM.

3ammTa OT NATOreHOB U CTUMYJISLMS POCTA PACTEHU

[TouBeHHBIE MHKPOOPTaHW3MBI AKTHBHO YYaCTBYIOT B 3alllATe PACTECHHHA OT
MaTOreHHBIX MUKPOOPTraHu3MoB. OHU MOTYT MOJABJISATh POCT IPUOOB, OaKTEpHit
Y BUPYCOB, BBIICIIAA aHTUCETITUUECKUE BEIICCTBA M KOHKYPHPYS 3 TUTATEIbHbIC
BEIIECTBA. JTO CHOCOOCTBYET 3J0POBBI0 PACTCHHH M YBEJIUYHMBACT HX
yposkaiiHocTh. Hampumep, HekoTopbie Oaktepum u3 poga Bacillus o6magaror
aHTHOAKTEPUAIbHOM AKTUBHOCTBIO M MOIYT HCIIOJB30BaThCS JUIS  3all[UTHI
pacTeHult oT GaKTepuaIbHBIX WHOEKITUH.

MukpooOuoIorudecKasi Craduan3anus KUCJIAOTHOCTH MOYBbI

pH mouBbl sBisieTCS BaXHBIM (AKTOPOM, OMPEICISAIONIUM JTOCTYITHOCTD
MMUTATEIbHBIX BEIIECTB IS PACTEHUM.
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[TouBeHHBIE MUKPOOPTAaHU3MbI HTPAIOT POJIb B PETYIUPOBAHUN KHCIOTHOCTH.
Hampumep, wHuTpudunupyommue OakTepud MOMOTAIOT HEUTPaIN30BaTh
KHCJIOTHOCTb, TIPEBpAIllasi aMMOHHI B HUTPATHI, YTO CIIOCOOCTBYET YIyUIICHUIO
YCIIOBHUH JIJIs1 pOCTa OOJIBIITMHCTBA KYJIBTY].

DakTOpbl, BIUAIONINE HA IOYBEHHYI0O MUKPO(JIOpPY
1. TemnepaTrypa u BJIaKHOCTh

TeMnepaTypa H BJIAXHOCTB ABJIAIOTCA OCHOBHBIMU @aKTOpaMI/I, BIUAIOIIIMMH Ha
AKTUBHOCTb ITOYBCHHBIX MHKPOOPI'aHU3MOB. HpI/I MOBBIILICHHOM TCMIICPATypC
AKTUBHOCTD OOJIBIIIMHCTBA MUKPOOPTaHU3MOB YBCIMYINBACTCA, qTo
CHOCO6CTBY€T YCKOPCHHOMY PA3JI0KCHUIO OPTAaHWUYCCKHUX BCIIICCTB. B YCIOBHAX
HCI[OCTaTO‘{HOI‘/JI BJIQAJKHOCTH MHKPOOPTaHHU3MbI MOTYT IICPCXOAUTH B CILIIICC
COCTOAHHUCEC, YTO 3aMCAJIAACT OMOJIOTHYECKHE IMpOUCCCHhI.

2. Kucaornocrts (pH)

KHCI0THOCTh MOYBBI OKa3bIBaeT OOJIBIIOE BIMSHUE HA cOCTaB MUKpodiopsl. B
KHCJIBIX MOYBaX MPEo0Iaar0T KUCIOTOPHIbHBIC MUKPOOPTaHU3MBI, TAKHE KaK
Thiobacillus, B To BpeMsi kak B HICIOYHBIX MOYBaX 0o0Jiee aKTUBHBI MUKPOOBI,
criocoOHBIEe TepepabaThiBaTh BelllecTBa B Oosiee BbICOKMX pH-auamasoHax.
W3menenust pH MOryT mpuBECTH K CABHTaM B COCTaBE MUKPOOHOTO COOOIIECTBA,
YTO BJIMSACT HA 3/J0POBHE MOYBHI.

3. Hajnuyue opraHnyecKux BelecTB

Hannune opranudeckux BEIIECTB B II0YBE HENOCPEACTBEHHO CBS3aHO C
aKTUBHOCTBIO  MOYBEHHOM  MHKpOQiopsl. MUKpOOpraHusMmbl, pasiaras
pacTUTENIbHbIE OCTAaTKU U JKUBOTHBIM 3KCKPEMEHT, HE TOJBKO OOECIeurBaIOT
pPOCT pacTeHui, HO M y4acTBYIOT B OOpa3oBaHWUU CTPYKTYpPbl MOUBBI, KOTOpas
OsaronpusTHa JUisi KOPHEBOU CUCTEMBI.

IHouBeHHast MUKPO(IIOPA U CEIbCKOE X035 CTBO

Mukpobuosoruyeckasi akTUBHOCTb TOYBBI HANPSIMYHO BIUSIET HAa arpOHOMHUYECKHE
MoKa3aTelld, TaKhue KaK ypOKallHOCTb, YCTOMYMBOCTh K OOJIE3HSIM M CHOCOOHOCTH
MOYBBI YAEPKUBATh Biary. Mcnosib30BaHUE CUHTETUYECKUX YIOOPEHUN U MECTULIU]IOB
MOXET HapylmuTh OajdaHc MUKpo(dJIoOphl, CHHU3UB €€ OuopasHooOpazue H
s¢ppextuBHOCTE. OgHAKO  OWUOJOTMYECKME  METOJbl, TaKMe Kak BHECEHHUE
OMOJIOTUYECKUX MPENapaToB C MOJE3HBIMU MUKPOOPTaHU3MaMU, TOMOTAIOT YIYUYIIUTh
CTPYKTYpPY TIOYBBI, MOBBICUTH YpPOXXaMHOCTh M MHUHHUMH3UPOBATH MCIOJIb30BAHUE
XUMUYECKUX BEIIECTB. BHeIpeHue YyCTOWYMBBIX K OOJE3HAM COPTOB PACTCHUIA,
UCIOJIb30BaHUE KOMIIOCTOB W MYJIbYMPOBAHUE TAKKE CIHOCOOCTBYET YIIYUIICHHIO
MUKpOOHOTro OanaHca.
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3akJIoueHue

[TouBennas MukpodIIOpa UTpaeT HE3AMEHUMYIO POJIb B TIOACPHKAHUH SKOJIOTHUECKOTO
paBHOBECHS M NPOAYKTUBHOCTH CEJIBCKOXO3SAWCTBEHHBIX 3KOcHCTEeM. Ee 3HauMMocTh
3aKJII0YaeTCss B TOM, 4YTO  MHUKpPOOPraHM3Mbl  OOECHNEYMBAIOT  KIIIOUEBBIC
OMOreOXUMHUYECKHE TPOLIECChl, TaKUE KaK pa3JIoKEHUE OPraHWYECKUX BEIECTB,
azoT(uKcalus, CHHTE3 Tymyca U nepepaboTka MUHEPAIOB. DTH MPOIECChl HE TOJIBKO
CIIOCOOCTBYIOT MOJICPKAHUIO IIOJAOPOJIUS MOYBBI, HO U 00EeCeUnBaIOT PaCTCHUSIMU
HE0OXOMMbIE MUTATEIbHBIE BEIIECTBA, YIIyUIllas UX POCT U Pa3BUTHE.

MuxkpobHoe cooOl1ecTBO NOYBBl — 3TO AMHAMUYHAS U pa3HOOOpa3Has IKOCHUCTEMA,
BKJIIOUAtoIasi B ceOs HE TOJIbKO OakTepuu W IpuObl, HO U Oosee CIOXKHBIE (HOPMBI
KU3HU, TaKhe KaK AaKTUHOMHULETHI, BOJAOPOCIM U TpocTeiimme. Bce 3t
MUKpPOOPTaHU3Mbl B3aUMOJIECUCTBYIOT JIpyr C JApyroM, TMOJjepxuBas OajaHc,
HEOOXOIUMBIA N7 HOPMAJbHOTO (PYHKIMOHMpOBaHMS mouBbl. Kaxnmas rpymnmna
MUKpPOOPTaHU3MOB BBINIOJIHAET CBOIO (PYHKIMIO, M HUX B3aUMOCBS3b CO3/1a€T
CTaOWJIBHYIO Cpely JUIsl pocTa pacTEeHUH, MOBBIIAS MX YCTOMYMBOCTb K MATOTEHaM,
obecnieunBast 6osaee 3(p(HEeKTUBHOE UCTOIb30BAHUE MMUTATENIbHBIX BEIIECTB U yJIydllas
CTPYKTYpPY MOYBBI.

Ponp mouBeHHON MHUKPO(DIOPHI B CEIBCKOM XO35MCTBE OCOOCHHO Ba)kHA, MOCKOJIbKY
OHa CHOCOOCTBYET TOBBIIIEHUIO YPOKAWMHOCTH W  YCTOMYMBOCTH PACTEHUMU.
[IpuMeHeHre OMONOTMYECKUX METO/IOB YIIPABIEHUS IOYBEHHON MHUKPOQIOPO, TAKUX
KaK MCIIOJIb30BaHUE OMOIPEnapaToB, KOMIIOCTOB, a TaKXe YCTOWYUBBIX K OOJIE3HSIM
COPTOB DPACTEHUH, MOXKET 3HAYUTEIbHO IIOBBICUTH YCTOWYMBOCTH IIOYBBI W
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp, YiAydlllads MX YCTOMYMBOCTH K CTPECCOBBIM
(dhaxkTopam.

C npyroii CTOpPOHBI, YPE3MEPHOE HCMOJIb30BAHUE XUMHYECKUX YAOOpPEHUU H
MEeCTUIIMAOB MOXET HETaTUBHO CKa3aThCsl Ha MHUKPOOHOM pasHOOOpa3vH IMOYBHI,
Hapyiiasi e€ ecTecTBeHHble (YHKIMU U TPUBOAS K Jerpajalldd SKOCUCTEMBI. ITO
MOJYEPKUBACT BAXXHOCTh KOMIUIEKCHOTO IMOJX0/Ia B arpOHOMUHU, TJI€ YUYUTHIBACTCS HE
TOJIBKO TPOU3BOJCTBEHHAs A(PEKTUBHOCTH, HO U JOJTOCPOYHAsT YCTOMYHUBOCTH
HKOCHUCTEM.

B Oyaymem wu3ydeHuwe MOYBEHHONH MHUKPOQIOPHI JOJDKHO CTaTh BAXKHOW YacThIO
AKOJOTUYECKON M arpOHOMHYECKOW HAayKH, YTO TMO3BOJIUT pa3padaThiBaTh HOBBIE
METO/bl TOBBIIICHUS TMPOAYKTUBHOCTH TOYBBI 0e€3 yiiepda [ €€ 30pOBbS.
[IpuMeHeHre HKOJIOTMYECKHM YHCTBIX TEXHOJOTHUM, OMOJOTMYECKHX YIOOpEeHUd u
arpOTEXHUYECKUX  METOJOB,  NOJJEPKUBAIOIIMX  E€CTECTBEHHBIE  ITPOLIECCHI
MUKpPOOMOJIOTUYECKOT0 IMKJA, MOXET ChIIPaTh KIIOYEBYIO pOJib B 0OECHeueHUuu
MIPOJIOBOJILCTBEHHOM 0€30MaCHOCTH U YCTOMYMBOTO Pa3BUTHS CETBLCKOTO XO35HUCTBA.

Takum 00pazoM, MOHUMAaHKE MEXaHU3MOB B3aMMOJICUCTBUS MOYBEHHON MHUKPO]IOPHI
C PpACTEHHMSIMH U OKpPYXAlolled Cpelod SBISETCS OCHOBOW i pa3pabOTKu
(O ()EKTUBHBIX M YCTOWYUBBIX METOJIOB 3€MJICNIEINHS, KOTOPHIE MO3BOJISAT HE TOJIBKO

COXpPaHUTh OUOJIOTUYECKOE pa3HOOOpa3ue MOYBbI, HO U 00ECTICYUTH €€ JI0JITOCPOYHOE
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10 J0poauc. Ba}KHO, YTOOBI HCCIICAOBAHUA B 3TOH 00JIacTH MpoaO0JIKAJIUCH, YTO
IMO3BOJIMT MHUHUMHU3HUPOBATH HCTATHBHOC BOBI[GI\/IICTBI/IG AHTPOIIOTCHHBIX (baKTOpOB n
rapanTupoBaThb 3JO0POBLIC U BLICOKOIIPOAYKTUBHEIC 9KOCHUCTEMBI B 6yzxy1ueM.
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Abstract: Humic acid, a complex mixture of organic compounds, is widely recognized
for its potential applications in agriculture, environmental management, and industry.
One of the promising sources of humic acid is coal, a natural resource abundant in
Turkmenistan. This article explores the possibility of obtaining humic acid from coal,
focusing on the methods of extraction, challenges, and potential applications of humic
acid derived from Turkmenistan's coal deposits. The study emphasizes the
environmental and economic benefits of utilizing coal as a source of humic acid in the
context of sustainable development. It also discusses the various industrial and scientific
advancements in the extraction technologies, the economic impact of utilizing humic
acid in agriculture and industry, and the long-term sustainability of this resource
extraction.

1. Introduction Humic acid is a major component of humic substances, which are
naturally occurring organic materials found in soil, peat, coal, and water. It plays a vital
role in soil fertility, water retention, and nutrient cycling, making it indispensable for
sustainable agriculture and environmental management. The extraction of humic acid
from coal has become an important research area due to the high concentrations of
organic materials present in coal, especially lignite and bituminous coal types. Given
Turkmenistan’s substantial coal reserves, particularly in the Akhal, Mary, and Lebap
regions, the potential for utilizing coal for humic acid extraction could significantly
contribute to the country's economy and its environmental sustainability goals.

This article explores the various methods of extracting humic acid from coal, focusing
on Turkmenistan’s natural coal resources. It also examines the potential applications of
humic acid, the economic benefits it could bring, and the environmental considerations
associated with its extraction. In addition, it discusses the challenges facing the industry
and the technologies that need to be developed to make the extraction process more
efficient and sustainable.
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2. Coal Reserves in Turkmenistan Turkmenistan is home to vast coal deposits, with
estimated reserves of over 5 billion tons, making it one of the most coal-rich countries
in Central Asia. The largest deposits are concentrated in the regions of Akhal, Mary, and
Lebap. These deposits are primarily lignite and bituminous coal, which are rich in
organic matter that is essential for the production of humic acid.

The country has been predominantly utilizing its coal for energy production, with
several thermal power plants operational across Turkmenistan. However, there is
growing interest in exploring alternative uses for coal, particularly in the extraction of
humic acid. This not only provides an opportunity for additional economic gains but
also contributes to environmental management efforts by turning waste products into
valuable resources.

1 Plant growth & crop

yield @

®
.Contamination
@

Turkmenistan’s coal reserves are not only significant in terms of quantity but also in
their chemical composition, which makes them suitable for the extraction of humic
substances. The presence of rich organic compounds in the coal matrix enhances the
possibility of obtaining high-quality humic acid that can be utilized in various industries
such as agriculture, wastewater treatment, and even pharmaceuticals.

3. Methods of Extracting Humic Acid from Coal The extraction of humic acid from
coal is a multi-step process that typically involves several chemical and physical
treatments to break down the complex organic matrix of the coal. Several methods have
been developed to extract humic acid, and the choice of method depends on factors such
as the type of coal, desired purity, and economic feasibility.
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Alkaline Extraction: This is the most common method used for extracting humic
acid from coal. It involves treating the coal with an alkaline solution, typically
sodium hydroxide (NaOH) or potassium hydroxide (KOH). The alkaline
treatment breaks down the coal’s organic components, releasing humic acid into
the solution. The humic acid is then isolated by precipitating it with an acid, such
as hydrochloric acid (HCI), to neutralize the alkaline solution. The precipitate is
filtered, purified, and dried to obtain the final product.

Acidic Extraction: Acidic extraction methods involve the treatment of coal with
strong acids, such as sulfuric acid (H2S04) or nitric acid (HNO3). This method
dissolves the organic material in coal, releasing humic acid and other humic
substances into the solution. After neutralization and purification, the humic acid
Is separated from other components. Acidic extraction methods can provide
higher yields of humic acid, but they may require more stringent handling and
disposal procedures due to the use of corrosive chemicals.

Hydrothermal Extraction: This method involves treating coal with water under
high pressure and temperature conditions. Hydrothermal extraction utilizes the
natural ability of water to break down complex organic compounds in coal. This
method has shown promise in extracting both humic acid and fulvic acid, another
Important class of humic substances. While it can be more energy-intensive than
alkaline or acidic extraction methods, it can result in higher yields and purity of
humic acid.

Solvent Extraction: Solvent-based methods use organic solvents, such as
ethanol, methanol, or acetone, to dissolve the organic materials in coal. This
method can be effective for extracting humic acid and other humic substances,
particularly when the coal is difficult to treat with alkaline or acidic methods.
However, the use of solvents requires additional purification steps to remove
solvent residues from the final product.

Supercritical Fluid Extraction: In recent years, supercritical fluid extraction has
emerged as an innovative method for obtaining humic acid. This technique uses
supercritical fluids, such as carbon dioxide, to extract humic substances from coal.
It offers a more environmentally friendly alternative to traditional methods, as it
does not require the use of harsh chemicals. However, supercritical fluid
extraction is still in the experimental phase and requires further research to
optimize its efficiency and economic viability.

4. Applications of Humic Acid Humic acid has a wide range of applications across
several industries due to its beneficial properties. The following are some of the key uses
of humic acid derived from coal:

Agriculture: Humic acid is commonly used as a soil conditioner, fertilizer, and
growth stimulant. It enhances soil fertility by improving the structure, water
retention, and nutrient availability of the soil. Humic acid can also help in
neutralizing soil pH, making it more conducive for plant growth. It stimulates root
development, enhances the uptake of essential nutrients, and promotes plant
growth, making it an essential component of sustainable farming practices.
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Environmental Management: Humic acid has several environmental
applications, particularly in the reclamation of degraded soils and water. It is used
in land restoration projects, where it helps to improve soil quality, enhance water
retention, and promote plant growth. Additionally, humic acid has been shown to
help in the removal of heavy metals and other pollutants from contaminated water
sources, making it valuable in wastewater treatment processes.

Industrial Uses: Humic acid is also used in industrial applications, such as in the
production of concrete. It acts as a plasticizer, improving the workability and
strength of the material. It is also used in the oil and gas industry, where it binds
with heavy metals and other substances, aiding in the removal of impurities from
crude oil. Humic acid is also utilized in various chemical processes, including the
synthesis of fertilizers, pesticides, and other agricultural chemicals.
Pharmaceutical Applications: Humic acid has shown promise in the
pharmaceutical industry, particularly in the treatment of gastrointestinal
disorders. Studies have suggested that humic acid has anti-inflammatory,
antimicrobial, and antiviral properties, making it a potential treatment for a variety
of conditions. Its ability to enhance immune function and improve gut health has
sparked interest in its use as a natural supplement in the healthcare industry.

5. Environmental and Economic Benefits The extraction of humic acid from coal
presents several environmental and economic advantages. Some of the key benefits
include:

Sustainable Resource Use: By extracting humic acid from coal, Turkmenistan
can diversify its use of this natural resource, reducing reliance on coal for energy
production alone. This approach not only adds value to coal but also contributes
to the sustainable management of the country's natural resources.

Waste Minimization: Coal extraction and processing typically produce large
amounts of waste materials, such as ash and slag, which can have harmful
environmental effects. By extracting humic acid, the waste generated during coal
mining can be reduced, and the final product can be utilized in environmentally
beneficial applications, such as soil enhancement and water treatment.
Economic Growth: The commercial production of humic acid can contribute
significantly to Turkmenistan’s economy. The extraction process can create jobs
in the coal mining and processing industries and stimulate growth in sectors such
as agriculture, environmental services, and industrial manufacturing.
Furthermore, humic acid can be exported, providing a new source of revenue for
the country.

6. Challenges and Limitations While the extraction of humic acid from coal holds great
promise, there are several challenges that need to be addressed:

Economic Feasibility: The processes involved in extracting humic acid can be
costly, particularly when using high-temperature or high-pressure methods.
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The economic feasibility of these processes needs to be carefully evaluated to
ensure that the extraction of humic acid is commercially viable and competitive
with other sources of humic substances.

Environmental Concerns: Although extracting humic acid from coal may
reduce waste, the environmental impact of coal mining must still be considered.
Coal mining often results in habitat destruction, water contamination, and air
pollution. To ensure the sustainability of humic acid extraction, it is important to
implement responsible mining practices and mitigate the environmental impact of
coal extraction.

Technological Advancements: Continued research and development are
necessary to optimize the extraction processes and improve the yield, purity, and
environmental sustainability of humic acid production. New technologies, such
as supercritical fluid extraction, may provide more efficient and environmentally
friendly alternatives to traditional methods.

7. Conclusion The extraction of humic acid from coal in Turkmenistan offers a
promising opportunity to make use of the country's abundant coal reserves in an
environmentally sustainable manner. Humic acid has a wide range of applications, from
agriculture to environmental management and industrial use. However, addressing the
challenges of cost, environmental impact, and technological development will be key to
unlocking the full potential of this valuable resource.
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AHHOTanMs. B 1aHHOI CcTaThe MpENCTaBISIETCS CPABHEHUE COKO30B U IPEJIOTOB B
TYPKMEHCKOM ¥ aMEPUKAHCKOM BAPUAHTE aHIJIMICKOTO s3bIKa. [[pUBOIATCS HEKOTOpBIE
MIPUMEPHI M UCMOJIb3YETCSl aHTJIO-TYPKMEHCKHUI JIMHTBOCTPAHOBEIUECKOTO CJIOBaph. B
Hamieil paboTe MpeCTaBISIOTCS METOJbI MCIOJIb30BAHUE COI030B B peun. B Hamei
paboTe TMOKa3aHbl COIO30B W IMPEHJIOTOB B SI3IKOBOM CO3HAHUU TYPKMEHCKUX W
aMEpHUKaHIIEB U B UX OOIIEHUU U B KYJIbTYpE.

KiaroueBbie cj0Ba: TYpKMEHCKMM W AHIJIMUCKUM SI3BbIKW, ITPABUJIIBHBIA METOJ HX
MCIIOJIb30BaHUs, KOMMYHUKAIUs, OOIIIEHUS, IEPEBOJI, I3bIKOBAsI CUCTEMA, BHIPAKCHHUS,
MIOHSTHS, CJIOBOCOUYETAHUS, CPDABHECHUE.

B TypkMeHCKOM U aMEepUKaHCKOM BapUaHTE aHTJIMICKOTO S13bIKa COIO3bI U MPEJIOTH B
3aBUCUMOCTH OT ()OPMBI, OTIIMYAIOTCSI MEXKITY COOOM C CBSA3BIBAIOITUMU DJIEMEHTAMU U
XapaKTEpU3yIOT OTHOIICHHS. B TYypKMEHCKOM M aMepUKaHCKOM BapUaHTe aHTIUHCKOTO
S3bIKa TUIIBI COIO30B Pa3IMYaloOTCs MO CBoeMy xapaktepy: subordinating (doredijilik),
coordinating (tabynlyk bilelisikler) correlative conjunctions (korrelasiya baglanysygy),
takke mo ¢opme simple (esasy yada yonekey), compound (gosma) m composite
conjunctions (birlesik baglansygy).

Subordinating conjunction (doredijilik baglansygy) o0o3Hagaer OIHOTO U TOTO K€
CJIOBO, €CJIM COI03 COeNUHAET npeasiokenue. K aToMy coto3y oTHocsATes or, nor, neither,
either m but, B Typkmenckom s3bike Yada, yada yok, ya, seylede m hemde.
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Crnenyer OTMETHUTh, YTO B aMEPUKAHCKOM BapHaHTE aHTJIMMCKOTO s3bIKa pa3HUIIA
MeX Iy neither u either mouTH oAMHAKOBBI, HO UMEIOT Pa3HbIC 3HAYCHUSI.

PaccmoTpum coordinating conjunctions (tabynlyk bilelisigi) coeauHsItOT 0HOPOIHBIE
YJICHBI IPEJIOKCHHMSI, a TAK)KE He3aBUCHMBI IpeIoskeHuid. They are joiners, words that
connect parts of sentence in language. They join especially clauses, phrases and words
that are the same.

We have just to remember the acronym “FANBOYS”, F — for, a—and, n — nor, b — but,
0- or, y — yet, s — so. Use them when you want to give equal emphasis on two main
clause. Jane likes listening and watching drama films in free time, but prefers reading a
favorite book or playing computer games. In this case, we have three conjunctions and
means in addition to but on the contrary and/or in alternative.

“For” — used like because, “and” — used to show addition, “nor” — used to say not and
for negative ideas with another or it joins two sentences having the adverb not for
example: My uncle does not get angry at me nor does my aunt.

“But” shows contrast and present ideas that are opposite — we went to the cinema but
we could not get tickets for the theatre. “Or”” — shows an option, presents an alternative
ideas or choice, “yet” — presents an outcome or contrast. “So” — presents so consequence
or result.

Correlative conjunctions (korrelasiya baglanysygy) are used in pairs, join things that are
the same. Both Jane and Sam decided to go on holiday this May/ Either Jane or Sam will
help us the moving. We use both, and, either, neither, nor, not only, but also in
correlative conjunction. To ecTh HpuAAaTOYHOE MPEAJOKCHHE Oe3 TIIABHOM 4YacTH
JUIIEHO CMBICJIA UM 0€CCMBICIICHHO UMEHHO TOATOMY HAa3bIBAIOT MPUIATOYHBIM HIIN
3aBUCUMBIM.

Hampumep: My family and I have been to Paris for two years (Meniit masgalam we men
parizda iki yyl towerek boldyk), B 3ToM npeanoxkernuu coro3 “and” oObeAMHSIET CIIOBA.
Tax:xe MBI MOKEM JIETKO HMCIOJIF30BaTh MM 3aMEHHUTH Ha COI03 “‘SO”, €ro CMBICI HE
M3MEHUTCS, ocTaneTcs kak coro3 “and”. I failed in exam, but I will not give up so easily
— 37ech CJIOBO “‘but” COENMHSAET JBE NPOCTHIX TMPEUIOKEHUN, TaKKEe HMEET
CaMOCTOSATENIbHOE 3HAYCHUE.

OHHU OMOTar0T YCTAaHABJIMBATH CBS3b C MPOCTHIMU MPEAJIOKEHUSIMU U TOAYUHUTH UX
IpPYroMy NpPEMJIOKEHUI0, a TAaKXKE MOTYT HCIIOJb30BaThCid B KAue€CTBE BOINPOCA OT
OJIHOTO MPEJIOKEHUS K IPYTOMY.

Ceroanst Oynem paccMaTpuBaTh TPU OCHOBHBIE TPYMIIBI MIPEJIOrOB: MPEJIOrOB MECTa,
IPEUTOTH JBMKEHUS, IPEJIOTH BpeMeHH. MokHO y3HATh B mpuMepax: Last month Kate
and Sam had a holiday by the sea. It was winter and snowed a lot, but they enjoyed it.
We can say in this sentence «Although it snowed a lot, they enjoyed it». Takxe mbl
MOKEM HCTOJIb30BaTh inspite of and despite (garamazdan onia sebidpden).
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[Ipennoru MoryT ObITH HamUCaHBI Yepe3 Aeduc (MUIIEeTCs He TPOU3BOIHbBIE), CITUTHO U
pa3nenbHo. HermpousBoIHbIE MPEAioTH — 3TO T€ KOTOPhIE HE 00pa30BaHbI OT KaKOTO-
7100 YacTH pedr, MOTYT OBITh M3 — 3a MOJIKY Haja U apyrue. CIMTHO MUIIETCS TaKue
TIPOU3BOHBIC TIPEIOTH KaK «BBH]IY» IMUIIETCS KaK CIIMTHO B TOM CITy4ad KOT/Ia HMEET
3HAaYEHHUE TI0 MIPUUNHE «U3 — 3a», TAKXKE CIIUTHO IMHUIICTCS TaKWe MPEIJIOTH KaK MECTO
BHYTPH, BMECTE W T.A. Pa3nenbHOoe HamucaHWe MPEJIOrOoB MHUIIYTCS MPOU3BOMHBIC
NpEUIOTH BBHUy UMEET 3HAUCHUE MOOJIU30CTH, B 00JIACTH B OTHOIICHHWH, B MEpPY, B
3aKJroueHue (0003HaYaeT Bpems).

HeoGxomumo oOpatuTh BHHUMaHHE, YTO coro3bl before, after, since, until
yIOTPEOIISIFOTCS KaK MPEAJIOTH BO BeeX BpeMeHax. [Ipemnorn mecta wiu preposition of
place MO3BOJSIOT HAM OOBSCHUTH TJE HAXOIUTCS TOT WM MHOW 0O0BekT. [Ipemmorn
above and under: above u below (iistiinde) o3Hauaetr Haj YeM-TO, TAKKE IMOXOXKH 10
3HAYEHUIO ¥ 002 03HAYAOT MO/, TO €CTh, HUXKE YEro-TO HO MPH STOM YHOTPEOISIOTCS B
Pa3HBIX KOHTEKCTaX, TAKXKE €CTh OJJHO OCHOBHOE OTJIMYKE.

“Below” Mbl ymoTpeOisieM Torjaa, Korja XOTHM CKa3aTh, YTO KaKOH-TO OOBEKT
HaxXOJIUTCA HUXKE JPYroro BOOOINE B IIEJIOM MPOCTPAHCTBE B MUpe. MBI MpPOCTO
UCIIOJIb3yeM JUIsl BbIpaKeHHE, 4YTOObI ompenenauTh uTo-To. I[Ipemmor “‘under”
UCIIOJIB3YETCsl TOra, KOTJa Mbl XOTHM CKa3aTh, YTO OOBEKT HAIPSMYIO (DU3NYECKU
HaXOJUTCS MO KaKUM-TO APYTUM MIPEAMETOM.

“I went to Moscow in spring last year.” Cnegyetr OTMETUTh, UTO KOTJIa MbI HCIIOJIB3YEM
present perfect B BOMpOCUTENBHBIX NPEJI0KEHUIX C MPEIIOTOM Since, TO TOT1a CMBICI
Hamrero Tekcra u3MeHuTcs. “I have not been in Moscow since spring”.

MBI MOKEM BCTPETUTH MPEIJIOTOB U COKO30B B KHUTaX, B )KypHaiax, ra3erax, B
¢dunpMax, a Tak)ke MOXKEM yUUTh WU 3alIOMHUTH B CYyOTUTpax.
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Abstract: The development of advanced concrete technologies has led to significant
improvements in the strength, durability, and versatility of construction materials. Two
such innovations are nanosilica and steel fiber, both of which have been incorporated
into concrete to enhance its mechanical properties and resistance to environmental
degradation. This article discusses the production technology of nanosilica and steel
fiber concrete, focusing on their synthesis, incorporation into the concrete matrix, and
the resulting benefits for various construction applications. The article also highlights
the challenges associated with the production process, the economic implications, and
the future potential of these materials in the construction industry.

1. Introduction Concrete is one of the most widely used construction materials due to
its versatility, affordability, and strength. However, conventional concrete often faces
limitations in terms of tensile strength, crack resistance, and long-term durability. Recent
advancements in concrete technology have introduced new materials, such as nanosilica
and steel fibers, which address these limitations and significantly improve the overall
performance of concrete structures.

Nanosilica, a highly reactive form of silicon dioxide with particle sizes in the nanometer
range, has been used to enhance the strength, workability, and durability of concrete.
Steel fibers, on the other hand, are added to improve the concrete’s tensile strength and
crack resistance. Together, nanosilica and steel fibers offer a promising solution for
producing high-performance concrete with superior mechanical and durability
properties.
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This article provides an overview of the production technologies for nanosilica and steel
fiber concrete, the role these materials play in enhancing concrete properties, and their
applications in modern construction.

Fibrous Concrete
Synthetic Fiber Internal Support System

Cement

H,0 Cement / AGG Fiber Internal
1.0 SPG 3155SPG 270SPG Support System

2. Nanosilica: Properties and Production Technology Nanosilica, also known as
nano-sized silica or silica nanoparticles, is a fine powder with a particle size typically
ranging from 1 to 100 nanometers. Its small size and high surface area make it highly
reactive, enabling it to enhance the chemical interactions within the concrete mix.

. Synthesis of Nanosilica: Nanosilica can be produced through various methods,
such as the sol-gel process, flame pyrolysis, and hydrothermal synthesis. The sol-
gel process is one of the most common techniques for producing nanosilica due
to its low cost and ability to control particle size. This process involves the
hydrolysis and condensation of silicon alkoxides (such as tetraethyl orthosilicate,
TEOS) in an aqueous solution. The resulting silica nanoparticles are then dried
and calcined to obtain nanosilica powder.

« Incorporation into Concrete: Nanosilica is typically added to concrete as a
supplementary cementitious material (SCM) to improve its properties. It reacts
with calcium hydroxide (CH), a byproduct of cement hydration, to form
additional calcium silicate hydrate (C-S-H), the primary binding phase in
concrete. This reaction improves the hydration process, resulting in stronger and
denser concrete with improved resistance to cracking and shrinkage. Nanosilica
also enhances the durability of concrete by reducing the permeability and
improving the resistance to chemical attacks such as sulfate and chloride
penetration.
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Effects on Concrete Properties: The incorporation of nanosilica in concrete
leads to several notable improvements, including:
o Increased compressive strength: Nanosilica enhances the density of the
concrete matrix, resulting in higher compressive strength.
o Improved workability: Nanosilica helps in reducing the water-cement
ratio, improving the workability of the mix.
o Enhanced durability: Concrete with nanosilica exhibits superior
resistance to water penetration, chemical attack, and abrasion.

3. Steel Fibers: Properties and Production Technology Steel fibers are short, thin
strands of steel that are added to concrete to improve its tensile strength, crack resistance,
and ductility. Steel fibers are typically made from cold-drawn wire and are available in
various shapes, sizes, and aspect ratios. They are used to reinforce concrete in
applications where high strength and resistance to cracking are required.

Manufacture of Steel Fibers: Steel fibers are typically manufactured by cutting
steel wires or rods into small lengths, often using a process known as cold
drawing. This process involves pulling steel wire through a die to achieve the
desired diameter. The fibers can be produced in a range of sizes, from 0.5 mm to
2.0 mm in diameter, and lengths from 10 mm to 50 mm.

Incorporation into Concrete: Steel fibers are usually added to the concrete mix
at a rate of 0.5% to 3% by volume. The fibers are evenly distributed throughout
the mix to ensure uniform reinforcement. The addition of steel fibers to concrete
enhances its performance by bridging microcracks, reducing crack propagation,
and improving overall fracture toughness.

Effects on Concrete Properties: The addition of steel fibers to concrete provides
several advantages, such as:

o Improved crack resistance: Steel fibers help prevent the formation and
propagation of cracks in concrete, particularly under tensile and flexural
stresses.

o Increased tensile strength: Steel fibers significantly improve the tensile
strength of concrete, making it more resistant to pulling forces.

o Enhanced post-cracking behavior: Steel fibers improve the post-cracking
behavior of concrete, allowing it to carry loads even after the formation of
cracks.

4. Production Technology of Nanosilica and Steel Fiber Concrete The production of
nanosilica and steel fiber concrete involves a carefully controlled process to ensure
optimal performance of both materials. The typical production steps include:

Mix Design: The first step in producing nanosilica and steel fiber concrete is the
development of an appropriate mix design. The proportion of nanosilica and steel
fibers in the mix is carefully calculated based on the desired properties of the final
concrete. The nanosilica is typically added as a supplementary cementitious
material, while the steel fibers are incorporated as reinforcement.
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. Batching: Once the mix design is finalized, the ingredients are batched in the
appropriate proportions. The cement, aggregates, and other admixtures are mixed
together in a concrete mixer. Nanosilica is typically added to the mix in a fine
powder form, and it is dispersed evenly throughout the mix to ensure consistent
reactivity. Steel fibers are added at the appropriate rate, ensuring they are evenly
distributed within the concrete matrix.

« Mixing: After batching, the ingredients are thoroughly mixed to ensure uniform
distribution of both nanosilica and steel fibers. The mixing process must be
carefully controlled to avoid agglomeration of the nanosilica particles or
clumping of the steel fibers. This step is crucial to achieving the desired properties
of the concrete.

« Curing: The concrete is then poured into molds and allowed to cure. Proper
curing is essential for the development of strength and durability in concrete. The
curing process for nanosilica and steel fiber concrete is similar to conventional
concrete but may require slightly adjusted curing times or conditions due to the
presence of nanosilica.

5. Applications of Nanosilica and Steel Fiber Concrete Nanosilica and steel fiber
concrete is ideal for high-performance applications in construction, where enhanced
mechanical properties and durability are required. Some key applications include:

« High-strength concrete structures: The enhanced compressive and tensile
strength of nanosilica and steel fiber concrete makes it ideal for use in high-
strength applications such as bridges, high-rise buildings, and industrial floors.

« Seismic-resistant structures: The crack resistance and improved ductility of
steel fiber concrete make it suitable for seismic-resistant designs, as it can absorb
energy and prevent failure during earthquakes.

. Durable pavements and roads: Nanosilica concrete exhibits superior resistance
to wear and tear, making it an excellent choice for roads, pavements, and airport
runways.

« Marine structures: Due to its improved resistance to chemical attack and water
penetration, nanosilica and steel fiber concrete is ideal for use in marine
environments, such as piers, jetties, and coastal infrastructure.

6. Conclusion Nanosilica and steel fiber concrete represents a significant advancement
in concrete technology, offering improved mechanical properties, crack resistance, and
durability. The production of this high-performance concrete involves careful mix
design, precise batching, and effective curing methods to ensure optimal results. The
applications of nanosilica and steel fiber concrete span a wide range of industries, from
construction and infrastructure to energy and manufacturing. As the demand for
stronger, more durable, and sustainable building materials increases, the use of
nanosilica and steel fiber concrete is expected to play a critical role in meeting these
challenges.
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YJIK-69

TEXHOJIOI'UM CTPOUTEJBCTBA: COBPEMEHHBIE TIOAXO/AbI 1
NMHHOBAILIMN

Ansadepaues Po3bireaau

Crapiuuii npenoaaBaresb, KAHIUIAT TEXHUYECKUX HayK, TypKMeHCKUH
roCyAapCTBEHHBIA apXUTEKTYPHO-CTPOUTEIbHBIA HHCTUTYT

r. Amxaban TypkMeHUCTaH

Araes SA3reaamn

[IpennomaBarens, TypKMEHCKHN TOCYIaPCTBEHHBIA ApXUTEKTYPHO-CTPOUTEIIbHBIN
WHCTUTYT

r. Amxaban TypkMeHucCTaH

Araes blxiac

IIpenonaBarens, TypkMEHCKUI TOCYAAPCTBEHHBIN APXUTEKTYPHO-CTPOUTEINBHBIN
WHCTUTYT

r. Amxaban TypkMeHUCTaH

Mbipagos Mbipat

IIpenonaBarens, TypkMEHCKUI TOCYAAPCTBEHHBIN APXUTEKTYPHO-CTPOUTEIBHBIN
UHCTUTYT

r. Amxaban TypkMeHucTaH

CrpoutenbHasi OTpaciib MEPEKUBACT MEPUO OBICTPHIX U3MEHEHUH, B X0/1€ KOTOPBIX
BHEJPSIFOTCSI HOBBIE TEXHOJIOTMH, MaTepuaibl M MeToAbl paboTbl. CoOBpeMEHHbIE
NOJIXOAbl B CTPOUTENBCTBE HAIpaBJIEHbl Ha TNOBBILIEHHE 3()PEKTUBHOCTH,
YCTOMYMBOCTH M ynoOCTBa JJis TOJb30BaTeNel, a Takke Ha MUHUMH3AIUI0
BO3JICUCTBHSI HA OKPYKAIOWIIYIO cpefy. TeXHOJOrMyeckue WHHOBALMU, TaKhe Kak
MHTEJUIEKTYallbHbIE 3/1aHusl, 3D-nedarb, 3KOJIOrMYEeCKH YUCThIE MaTEepUallbl U HOBBIE
METO/bl YIPABJICHUS CTPOUTEIBHBIMH MPOEKTAMH, OTKPHIBAIOT HOBBIE TOPU30HTHI B
ATOM OTpaciu. B 3TOM cTaThe MBI PACCMOTPUM CAMBIE IEPEAOBBIE TEXHOJIOTUHU, KOTOPBIE
U3MEHSIOT JaHAMA(PT CTPOUTENbCTBA B MHpPE W BHOCAT 3HAYMTENIbHBIA BKJIAJ B
YCTOWUYHMBOE PA3BUTHE.

1. UHTensieKTyalbHble 31aHUSI: CHHEPTUs TEXHOJIOTHIl U IKOJIOTUHI
NHTennekTyanpHble 3aHAS] — 3TO 3/1aHHS, B KOTOPBIX HHTETPUPOBAHBI COBPEMEHHBIE

CUCTEMBI YIIPaBJICHUS, 00ECTICYNBAIONINE ABTOMATHIECKOE PETYJIUPOBAHUE PA3IUYHBIX
MapaMeTpoB, TAKUX KaK TeMIIepaTypa, OCBEIIEHHOCTh, 0€30MaCHOCTh U BEHTUJISIIUS.
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TexHoa0rnM «yMHOT0 JJOMay MPEACTABISAIOT COO0M HE MPOCTO KOM(MOPTHBIE U y100HBIE
yCTpOicTBa Jid MOJb30BaTeleld, HO U OS(PPEKTUBHBIE CHUCTEMBI, MO3BOJIAIOIINE
MUHUMU3UPOBATH MOTPEOIECHUE PECYPCOB U YIYUIIUTh YIPABICHUE 3IaHUSIMH.

Oaun u3 Hambojee 3HAYMMBIX AaCHEKTOB YMHBIX 3[aHUW — 3TO HCIOJIb30BAHUE
texHosoruit Murepuera Bemieit (1oT) ayist ynpasiaeHus BceMH aclieKTaMU KM3HU BHYTPH
3naHuid. JlaTuuku, yCTaHOBJICHHBIC MO BCEMY 3/IaHUIO, COOMPAIOT JaHHBIE O TEKYIEM
COCTOSIHUM U TEPENAlOT HMX B LEHTPAIbHYIO CHUCTEMY, KOTOpas aBTOMAaTHYECKH
peryiaupyer pasiuyHble cucTeMmbl. Hampumep, cucTteMa OCBEIIEHHUS MOXKET OBITh
HAacCTpOEHA B 3aBUCHMOCTH OT BPEMEHHM CYTOK, HHTEHCUBHOCTH €CTECTBEHHOI'O CBETa
WIM TPUCYTCTBUS JIIOAEH B MOMENICHWU. B OTONMUTENBHBIX W BEHTUISLIHUOHHBIX
CHCTEMAxX TaKX€ MOXKHO TMPOrpaMMHUPOBATH NAPAMETPbl I ONTUMAJIBHOTO
WCIIOJB30BaHUs SHEPIUU, YTO CIIOCOOCTBYET 3HAUUTEIIBHOW SKOHOMHUHU U CHUKEHUIO
YTIIEPOAHOTO CIEAA.

VYMHBIE 374aHUS TAKXKE UTPAOT BAXKHYIO POJIb B KOHUEMIMU YMHBIX TOPOJOB, T
MHTErpalus ¢ TOPOJACKUMU UHPPACTPYKTYpaMH TIO3BOJISIET YNPABIATh TPAHCIIOPTOM,
HHEProcHAOKEHHEM U JIPYTUMH BaXXHBIMH MPOIECCaMU Ha YpoBHeE Topojia. Hampumep,
MIPU TIOMOIIIM JIAHHBIX C YMHBIX 3JaHUI MOXHO IMpeJCKa3aTh MOTPEOHOCTU B DHEPTUHU
JUTSL BCETO paiiloHa M ONTUMHU3UPOBATh PACIIPEAECICHHE PECYPCOB.

2. 3D-meyaTh B CTPOMTEILCTBE: PEBOJIIOIUS B BO3BeIeHUHU 31aHUi

Texnonorusa 3D-neyat, HECMOTPS. HAa TO, YTO OHA HEJAABHO OblLiIa aJanTUpOBaHA NI
IIPUMEHEHUSI B CTPOWTENIBCTBE, YK€ IMOKas3ajla OrPOMHBIM moTeHuumal. biaromaps
WCIIOJB30BaHUI0 3D-IPUHTEPOB MOXKHO CTPOUTH 3JAHUS M DJIEMEHTHl KOHCTPYKIIHM
OBICTPO, TOYHO M C MUHHUMAJIbHBIMU OTXOJaMHU. Takol MOAXOJ JAeT BO3MOKHOCTh
3HAYUTENBHO COKPATUTh BPEMS M 3aTPaThl HA CTPOUTEIBCTBO, d TAKKE IOBBICHUTH
KayeCTBO F'OTOBBIX OOBEKTOB.

B nacrosimee Bpemst yke pa3paboTaHbl IPUHTEPHI, CIIOCOOHBIE «II€YATh) IIeJIbIE JOMA.
Hampumep, MpoeKkT CTPOUTENbCTBA KUJIMII C MCIOIB30BaHHEM OETOHA, KOTOPBIN IO
CBOCH KOHCHCTCHIIMM HAITOMHUHAET MACTY, MMO3BOJIIET BO3BOJIUTH CTPOCHUS OYKBAIBHO
3a HECKOJBKO IHEH. DTa TEXHOJOTHs OCOOCHHO TMEPCIEeKTHBHA MJsl CTpaH, TIe
CYIIECTBYET NePHUIMT KUIbs, a TaKKe IS MECT, MOCTPAIABIIUX OT MPUPOTHBIX
Karactpod, Korna TpedyeTcsi ObICTpOEe BOCCTAaHOBIIEHNE MH(DPACTPYKTYPHI.

Kpome Ttoro, 3D-meyaTp MHOMOraer CHUXKAThb YPOBEHb CTPOUTENBHBIX OTXOJOB,
MOCKOJIBKY MaTe€pHuajbl UCIONB3YIOTCS d(P(HEKTUBHO U TOUHO B HYKHBIX TPOMOPIIHSIX.
B03MOXHOCTh me4yaTy Mo MHAWBUAYAIbHBIM IPOEKTaAM OTKPBIBAET MEPCIIEKTUBBI IS
CO37IaHUSl YHUKAJIBHBIX APXUTEKTYPHBIX PEIICHUN, KOTOPhIE HEBO3MOXKHO OBIIO ObI
OCYIIECTBUTD TPAAUIIMOHHBIMU METOJIAMU CTPOUTEIHCTBA. ITO MOXKET OBIThH MOJIE3HO B
CUTyallusX, Korja TpeOyeTcss TMOCTPOUTh OOBEKTHI B  YCIOBHUSAX  CJIOXKHBIX
reorpauuecKux U KIMMATUYECKUX YCJIOBHM, TaKUX KaK apKTUYECKUE PardOHBbI WU
30HBI, IOIBEPKECHHBIE YACTHIM 3EMIICTPSICEHUSIM.
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3. DK0JIOrMYeCKH YNCThIe MATEPHAJIbI: 3200Ta 0 IUIaHeTe U YCTOMYHBOCTH

TexHOoJIOTuU CTPOUTENBCTBA, OPUCHTUPOBAHHBIE HA SKOJIOTUYHOCTh U YCTOMYUBOCTb,
CTAaHOBSITCS Bce Oojiee TOMYISIpHbIMA. B  COBpEMEHHBIX 3/IaHUAX AaKTHUBHO
UCIIOJIb3YIOTCSl MaTEpUAJIbl, KOTOPhIE HE TOJIbKO MUHUMHU3UPYIOT BPEIHOE BO3CHCTBUE
Ha OKPYXKaloUIyl0 Cpelly, HO U CIOCOOCTBYIOT 3HEPTrod((PEeKTUBHOCTU. ITO BaKHBIN
TPEH/ B CTPOUTEIHHOM OTPACIIH, YUUTHIBAS TTI00AIbHBIE BHI30BbBI, TAKUE KAaK N3MEHEHUE
KJIMMaTa U He0OXOIUMOCTh COKPAIICHHsI YTJIEPOAHBIX BEIOPOCOB.

OpmHUM U3 caMbIX 3aMETHBIX HAIPABJICHUN SIBJISICTCS UCIIOJIB30BaHUE TIEPepa0OTaHHBIX
M BTOPUYHBIX MATEpPHAIIOB, YTO TIOMOTAaeT HE TOJBKO CHHU3UTh HArpy3ky Ha
OKPY>KaOIIIYIO CPeAy, HO U YMEHBIIIUTh CTOMMOCTh CTpOUTENhCTBa. Hampumep, 6eToH
c nobaBieHHEeM TepepabOTaHHBIX MaTepHalIoB (cTaporo OeToHa, CTEKJa, IJIACTHKA)
MOJKET OBITH CTOJIb K€ MPOYHBIM H JOJITOBEYHBIM, KaK TPAJAUIIMOHHBIA OETOH, HO MPH
3TOM O0Jiee ISMIEBBIM U MEHEE BPEIHBIM TSI SKOJIOTHH.

Kpome Toro, akTHBHO pa3BHBAIOTCA TEXHOJIOTUH CAMOBOCCTAHABIMBAIOLIETOCs OETOHA.
OTOT WHHOBAaMOHHBIA  Marepuan  CIocOOEH  BOCCTAHABIMBATH  TPEUIUHBI,
oOpa3zyroluecs Ha MOBEPXHOCTH, Ojarojapsi HaJIWYMIO B €ro COCTaBe OaKTepui,
KOTOpbIE aKTUBUPYIOTCS MPU KOHTAKTE C BIArol W MPOU3BOAAT KaJbIUT, 3aKpbIBas
noBpexaeHus. TakuM oOpa3oM, 3/1aHus], TOCTPOCHHBIE U3 TaKOr0 MaTepHalia, MOTYT
3HAUUTETFHO TPOJUIUTh CBOM CpPOK CIy>)KObI 0€3 HEOOXOAMMOCTH MPOBEICHUS
KaMUTAIbHBIX PEMOHTOB, YTO CHIKAET MOTPEOHOCTh B JIOMOJHUTENBHBIX pecypcax U
MaTrepHuanax.

TexHon0rMM M Marepuabl, CHOCOOCTBYIOIIUE FHEPrOdIP(HEKTUBHOCTH 3JaHUM, TaKKe
HaOUPAOT MONYJAPHOCTb. DTO MOTYT OBITh CHEUUATIbHBIE TEIUIOM30ISAIUOHHbBIE
MOKPBITHSA, DKOBaTa, OMOpaszjgaracMble MaTepualbl, a Takxke Oosee 3¢h(EeKTUBHBIC
CUCTEMBI yTeruieHus. Bce 310 cnocoOCTBYET HE TOJIBKO YIYULIEHUIO SHEPTeTUYECKHUX
XapaKTepUCTHK 3JaHUN, HO M CO3JaHMIO OoJiee 3J0pPOBOrO MHUKPOKIMMATA A HX
KUTEIIEH.

4. MoayabHoe M KOHTEHHEPHOE CTPOMTEJbLCTBO: ObIcTpoe M I(PPexTUBHOE
peuieHue

MopaynbHOE U KOHTEMHEPHOE CTPOUTEIBCTBO OTKPHIBAET HOBBIE BO3MOXHOCTH JJIS
OBICTPOTO BO3BEJICHHUS JKWJIBIX M KOMMEpPYECKMX OOBEKTOB. B oTiauume ot
TPAJUIIUOHHOTO CTPOUTEILCTBA, KOTa KXl SJIEMEHT 3/IaHUS CO37aeTCs HA MECTe, B
MOJyJIbHOM CTPOUTEILCTBE MCMOJIb3YIOTCSI 3apaHee MOATrOTOBJICHHBIE KOMITOHEHTHI,
KOTOpbIE COOUPAIOTCS HAa CTPOUTEIBHOM IMJIOMIaAKe. DTO IMO3BOJSET 3HAYUTEIHHO
COKPaTHUTh CPOKH CTPOUTENIbCTBA, CHU3UTh CTOMMOCTD PA0OT M YIYUIIUTh KOHTPOJIb 32
Ka4eCTBOM.

MO}IYJ'IBHBIG 3AaHUusg MOI'yT OBITh MCIIOJIb30BaHBI AJIs1 CaMBbIX Pa3HbIX ueneﬁ: oT
BPCMCHHBIX 06’BCKTOB, TaKHuX KaK O(l)I/ICBI, IIKOJIbl, MCAUIWNHCKHUC YUPCKIACHHA, 0
IIOCTOAHHBIX JXHUJIBIX KOMIIJICKCOB.
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[Ipeumy1iiecTBO 3TUX KOHCTPYKLUUNA B TOM, YTO OHU MOTYT OBITh JIETKO aJIallTUPOBAHbI
U niepenpodUIMPOBAHbI B MIPOLIECCE IKCILTyaTal[|u.

KonTennepHoe cTpouTENbCTBO, C IPYTOX CTOPOHBI, UCIIOJIB3YET CTAHAAPTHBIE MOPCKHE
KOHTEMHEpBl AJI1 CO3/1aHusl (PYHKIIMOHAIbHBIX OOBEKTOB. DTH KOHTEHHEPHI MOKHO
JIETKO TPAHCIOPTUPOBATH M COEAMHATH, CO3/aBasi U3 HUX JKWIbIE U KOMMEPUYECKHE
nomeleHus. Takoill moaxox MaeanbHO MOAXOIUT JUIsl CTPOMTENBCTBA B YIAAJICHHBIX
pErrMoHax, a TaKXe Ui HCIIOJIb30BaHMUsS B KAayeCTBE BPEMEHHOIO JKUJbS IpHU
YPE3BBIYANHBIX CUTyalUsX.

5. buokyeilH W ynpaBJjieHHEe CTPOWTEJIbHBIMH TMPOEKTAMHU: NOBBILIECHUE
NMPO3PAavYHOCTH U 0€30MACHOCTH

biiokueiiH, TEXHOJIOTHsl, KOTOpasl cTaja U3BECTHA OJiaro1apsi KpUNTOBAIIOTAM, HAXOIUT
MIPUMEHEHUE U B CTPOMUTENBHOW OTpaciid. B cTpouTenbCcTBE OHA MCHOJIB3YETCS s
yIpaBJI€HUs] MNPOEKTaMU, KOHTpakTamMu U caenkamu. C MmoMmouplo OJOKYEHH-
TEXHOJOIMIl MOXHO 00€CleyuTh MPO3pPauHOCTh Ha KaXKIOM 3Tale CTPOUTENIbCTBA,
HayMHas OT 3aKyIKW MAaT€pUaJIOB U 3aKaHYMBasl OIJIATOM 3a BBIIIOJHEHHBIE PAOOTHI.

Kaxnprii mar B mpolecce CTPOMTENbCTBA (PUKCHUPYETCS B paclpelesieHHONW Oasze
JAHHBIX, YTO JieJIaeéT HEBO3MOXKHBIM HM3MEHEHUE WM MOJJENKYy HH(popMaiuu. ITO
3HAQYUTEILHO TMOBBIIIAET YPOBEHb JOBEPUS MEXKIY YYaCTHUKAMHU CTPOUTEIIBHOTO
MpOIIeCcca, CHUXKAET BEPOATHOCTh MOIICHHUYECTBA U ONIMOOK W TO3BOJIACT JIy4IIE
KOHTPOJIMPOBATh CPOKH U KAYE€CTBO BBITIOJIHEHHS pa0oT.

Kpome Toro, ¢ momornipio OJOKYEHH MOXKHO YNMPOCTUTH IMPOILIECCHl COTJIACOBAHUS U
BBITIOJIHEHUSI KOHTPAKTOB, MUHUMHU3HPYS OyMaKHYIO paOOTy U YCKOpSs IMPOIIECCHI
MOAMKUCAHUS COTJIAIEHUH. DTO OCOOCHHO BaXKHO JJIsi KPYIHBIX CTPOUTEITHHBIX
MIPOEKTOB, T/I€ y4aCTBYET MHOKECTBO MOIPSTYUKOB, TOCTABIIUKOB M CyOIIOPSITYNKOB.

6. Bo3oOHoOBJ/IeMasi JHePrusi: aJbTEPHATHBHbIE MCTOYHUKHU JJIsl YCTOWYHMBOIO
CTPOMTEJIHLCTBA

Hcnonbs3oBaHne BO30OHOBISIEMBIX HMCTOYHUKOB HHEPrUU, TAaKUX KaK COJIHEUHbIE
NaHEJNU, BETpsHble TYPOMHBI W TeOoTepMallbHbIE YCTAaHOBKH, YX€ JaBHO CTaJlo
HEOTHEMJIEMON YAaCThIO COBPEMEHHOI'O CTPOUTENBCTBA. DTH TEXHOJIOTMH ITO3BOJISIOT
3HAQYUTEIIBHO CHU3UTH 3aBUCUMOCTb OT TPAJAULMOHHBIX HMCTOYHMKOB DHEPIUU H
00ecneynTh 3/1aHNs SKOJOTUYECKHU YUCTON SHEPIHUei.

ConHeuHble TAHETW U BETPSIHbIE TYpOMHBI MOTYT MCIOJB30BATHCS AJI MOKPBITHS
MOTPeOHOCTEN 37aHUN B DSJEKTPUYECTBE, a TI€OTEpMalbHblE YCTAHOBKM — JUIS
OTOIUIEHUS U oxJaxaeHus. COBMEIIEHNE TAKUX TEXHOJIOTUN ¢ 3HEProdhHEeKTUBHBIMU
CTPOMTENIBHBIMHU PEIICHUSAMHU ITO3BOJIIET CO34AaBaTh IOJHOCTBIO CAMOJOCTATOYHBIE U
AKOJIOTUYECKN YUCTHIE 3/1aHUS.
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Bo3oOHOBsIeMasi 3HEprUsi HE TOJBKO IIOMOTaeT COKPATHTh JKCIUTyaTallHOHHBIC
pacxoapl, HO W CHWXXKAeT YIIepoAHble BBIOPOCH, YTO CHOCOOCTBYeT Oopnbe ¢
n3MeHeHneM kiuMata. CerofHst Bce OoJbllie W OONBIIE 3IaHUI CTPOHUTCSA C yYETOM
NPUHIUIIOB  «3€JIEHOTO  CTPOMTEIhCTBAa», KOTNIA UCIONB3YIOTCS HE  TOJIBKO
IKOJIOTHYECKU YHUCTHIC MAaTEPHAJIbl, HO U METOJIbl SJHEPTrOCOCPEIKCHHUSI.

3akJIr0YeHue

CoBpeMEHHbBIE TEXHOJIOTMM W WHHOBAIMM B CTPOUTEIHHOW OTPACTH 3HAYUTEIHHO
WU3MEHSIOT TOJIXOJBI K MPOCKTUPOBAHHIO, BO3BEJACHUIO M JKCIUTyaTalluu 3JaHuid. B
MOCTIEIHAE  JIECATUJICTHS ~ CTPOUTEIbHBIE  METOIbI  MPETEepIeNid  Cepbe3HbIC
npeoOpazoBaHusl, YTO TIO3BOJIMIIO OTPACIIA BBHIUTH HA HOBBIM YPOBEHb YCTOHYHBOCTH,
sHEeprodhPeKTHBHOCTH U HKOJIOTHYECKOMN 0€30IacHOCTH. WuTerparust
MHHOBAIIMOHHBIX PEIICHUH, TaKWX KaK yMHbIe 31aHusi, 3D-medarsh, SKOJIOTHUYECKH
YHUCThIE MaTepUalbl U BO30OHOBISIEMbIE MCTOYHUKH SHEPTHH, HE TOJBKO YIIyYIIaeT
AKCIUTyaTallMOHHBIE XapaKTEPUCTUKU OOBEKTOB, HO U CIIOCOOCTBYET CO3JaHuI0 Ooliee
KOM(OPTHOI 1 6€301acHOM TOPOJCKON Cpeibl.

OnHuM U3 KII0YEBBIX (PAKTOPOB, KOTOPBI OyIEeT ONpeAesTh Oyayliee CTPOUTENbCTBRA,
ABJISIETCSl  AKUEHT Ha ycToWumBoe pasBuTHE. CTpPOUTENBHBIE  TEXHOJIOIMH,
OPUEHTHPOBAHHBIE HA CHUKEHUE HETaTUBHOI'O BO3JIEHCTBHS HAa OKPY’KAIOILYIO Cpeny,
TaKUX KaK MCIIOJIb30BaHME IepepadOTaHHBIX MAaTepUajoB, BHEIPEHUE «3EIECHBIX»
TEXHOJOTMM M MPUHLMIIOB 3HEProd(P(EKTUBHOCTH, CTAHOBATCS BAXKHEUIIMMH B
YCIIOBUSIX IVIOOANBHBIX KIMMAaTHYECKUX U3MEHEHHH. Vcrob30BaHne TakuxX pelieHui
IIOMOTaeT HE TOJBKO COKOHOMMTH PECYPCHI, HO M YIYYUIUTh KAYECTBO JKU3HU JIIOJIEH,
IIPEIOCTABIISASL UM BO3MOXKHOCTh JKUTh B 00JI€€ 3KOJOTMYECKH YHCTBIX U 0€30MacHBIX
3IaHUSIX.

He meHee Ba)XHBIM acIeKTOM SIBIIICTCS MHTETpaus TU(PPOBBIX TEXHOJIOTHH, TAKUX KaK
onokueiin u Uutepuer Bemeit (IoT), koTopbie o0ecrednBarOT OOJBITYO MPO3PAYHOCTD,
KOHTPOJIb ¥ 6€30MacHOCTh Ha BCEX ATalax CTPOUTETBHBIX MPOEKTOB. DTH TEXHOJIOTUU
MO3BOJISIIOT TOBBICUTh A(M(PEKTUBHOCTH YHpPaBICHUS MPOECKTaAMHU, CHU3UTh PUCKU U
YCKOPHUTH BBITIOJIHEHUE CTPOUTEIBHBIX pabOT, 4YTO KpalHE Ba)XXHO B YCJIOBHSX
CTPEMUTEIIEHO Pa3BUBAIOIICHCS YKOHOMUKH U BRICOKUX TEMIIOB YPOAHHU3AIINH.

B nmoarocpouyHoil mnepcrnekTUBE WHHOBALIMM B CTPOUTEILCTBE OYyIyT Bce Ooliee
MHTETPUPOBAHbl B KOHUEMNIMIO YMHBIX TOPOAOB, TJ€ 3[JaHUs U HH(QpacTpyKTypa
CTaHOBSITCSA HEOTHEMIIEMOM YaCThIO HU(PPOBBIX CUCTEM YIIPaBJICHUS TOpoIoM. B Takux
ropoAax TEXHOJOTUH O3BOJISIOT ONITUMHU3HPOBATH UCTIOJIB30BAHUE PECYPCOB, CHUKATH
YTJIEPOIHBIN CIIEN U MOBBIIIATH KAYECTBO KU3HU TOPOXKaH.

Takum oO6pa3oM, pa3BUTHE CTPOUTEIHHBIX TEXHOJOTUN OTKPBHIBAET HOBbIE TOPU3OHTHI
JUISL  CO3JaHUsl YCTOMYMBBIX, O€30MacHbIX W KOM(OPTHBIX OOBEKTOB, KOTOpPbIE
COOTBETCTBYIOT CAMBIM CTPOTMM 3KOJOTUYECKHUM U COLIMAIIBHBIM CTaHAAPTAM.
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DTO SBISIETCS] BAXKHBIM 11aroM K (hOpMUPOBaHUIO 00Jiee YCTOMYMBOTO U TAPMOHUYHOTO
Oyayiero, re TEXHOJOTUS CIY>KUAT HE TOJHKO IKOHOMHYECKHMM HHTEpecaMm, HO U
0J1aronoayyuto J0JIeH U OKPYKaloIlen cpejie.
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NEJOBOW AHIJIMACKUH SI3BIK B COLITMAJIBHO-9KOHOMHWYECKOM
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YMeHuEe MOoNb30BAThCS WHOCTPAHHBIM SI3BIKOM SIBJISIETCSI OJJHUM W3 BaKHEHIIUX
(aKTOpOB B peIlICHUH 3a]1a4 PA3BUTHUSI BHEITHEAKOHOMUYECKUX CBSI3€H CIIeUaTUCTaMU
paznuuHbix Tpodeccuil. JlemoBoil aHTTUNUCKHUI SI3bIK, KOTOPBIA CIOCOOCTBYET
BBICTPAMBAHUIO POCCUMCKUMHU CHEIUAIUCTAMH HEOOXOJUMBIX JIEJIOBBIX CBS3EH C
WHOCTPAHHBIMU  KOJUIETAMHM, HMMEET O€3yCIOBHYI0  Ba)XHOCTh. 3HAYUTEIHHO
s dexTuBHEE OYIYT OCYIIECTBISITH COTPYIHUYECTBO C MHOCTPAaHHBIMU (ppMaMH U C
OOJBIIIEH BEPOSITHOCTHIO CMOTYT B OyAyIIeM MOCTPOUTH YCHEHIHYIO Kaphepy 3a
IpaHUlE UMEHHO T€ CTYAEHTHI, KOTOPBIE BJIAJICIOT JICJIOBBIM aHTJIMMCKUM SI3IKOM Ha
BBICOKOM ypoBHE. HempepbIBHBIE J€10BbIE KOHTAKThl C MHOCTPAHHBIMHU MMAPTHEPAMHU
TpeOyIOT ONEepUPOBAHUSI HABBIKAMHU BEJICHUSI JCIIOBBIX MEPETOBOPOB, BHICTYIUICHHS B
KauecTBe  IEpPEBOJYMKA, PEATU3YIOIIET0  JIBYCTOPOHHUW  TiepeBoa  Oeceibl
JOTOBAPUBAIOIINXCSI CTOPOH, COCTABJICHHUS] CTUJIMCTUYECKH, TpPaMMaTHYECKH H
JIEKCUYECKH KOPPEKTHOrO JEIOBOTO MUChbMA, aJ€KBATHOIO MOHUMAHUS COACPKAHUS
JOKYMEHTOB M AKCIOPTHO-UMIIOPTHBIX KOHTPAKTOB HAa aHIJIMICKOM si3bIke [1, c. 79].
HeoOxoaumocTh  W3y4yeHHUsT  JEJIOBOTO  AQHTJIMKWCKOTO  sI3bIKa  KaKk  SI3bIKA
WHTEpPHAIMOHAIbHON OW3HEC-KOMMYHHUKAIIUU C OPHEHTAIMEe Ha €ro MpakTHYeCKoe
MCIIOJIb30BAaHUE BO3pACTaeT B MEpUOi TI00amu3alvi U TMPOTPECCUBHOTO Pa3BUTHS
KOMMEPYECKHUX CBSI3€d C MPEACTaBUTEISIMU TOPTOBBIX (UPM U JEJOBBIX KPYTOB
3apyOeKHBIX CTPaH.

B nacTosiiee Bpems aHTIMHACKUH S3bIK SIBJISIETCS OJHUM W3 HAaMOOJIee 3HAYNMBIX SI3bIKOB
B Mupe. B crnmucke cambIX pacrpOCTPaHEHHBIX S3bIKOB IJIAHETHI OH 3aHUMAET BTOPOE
MECTO. OPHUITHATHHBIM SI3bIKOM aHTJIMHUCKUIN MPU3HAH B 53 CTpaHax MUpPA, POJHBIM €0
cuntaroT 300-400 muH. MrOEH, a U3Y4alOT €ro Kak BTOPOM SI3bIK €Ile OKOJIo 1 MIIpA.
JoIel. AHTIIMICKUM SI3bIKOM CETOJIHS, B 00IIEH CIIOKHOCTH, TOJIB3YETCsl TsATast 4acTh
BCET0 HACEJICHUS 3€MIIU.
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Kak ocHOBHOI SI3bIK /ISl MHTEPHAIIMOHAILHOTO OOLIEHUS B HAIlIE BPEMS MCIOIb3YEeTCs
aHrIMicKui  a3pik. HoOBOCTH, calThl, PYKOBOJCTBa K TIOJIb30BAHUIO M KHHUTHU
NEPEeBOATCS B MEPBYI0 OYepenb Ha aHTIMUCKUN s3bIK. DOpymbl, Mpe3eHTallNH,
MEXHAIMOHAIbHBIC HAYYHbIE KOH(PEPEHIINH TAKKE MPOBOASITCS HA aHTJIMICKOM SI3bIKE.
B nopasisitoniemM KoJIM4ecTBE KOMIBIOTEPHBIX IIPOrPAMM OH sBJIeTCs padbouum, u 71%
MUPOBOW TEPENUCKU TaKKE BEIETCS Ha POJHOM si3bike Il BenukoOputanuu u
AMepHKH.

Takke TecHO CBs3aH C AHTJIMACKUM SI3bIKOM 10y OW3HEC, MOYTH KaXKIbI TMeBely
CTPEMHTCSI HCIOJHUTH XOTS Obl HECKOJbKO TMECEH Ha aHIJIMMUCKOM S3bIKE, 4YTO
3HAUUTEIHFHO YBEIMYMBAET IIAHCHl HA €r0 U3BECTHOCTD 3a pyoOekoM. Ha aHrnmuiickom
A3BIKE M3HAYAIBLHO BBIMYCKAETCSl OOJILIIMHCTBO HOBMHOK B 00JacTH KHHeMartorpada.
Jaxxe B cdepe pekiambl POCCHICKHME KOMITAHUW BBIOMPAIOT ce0e aHTJIOS3bIYHbIC
Ha3BaHUS, JIOTOTHUIIBI U CJIOTAHBI.

Takas nomyJssipu3anus si3bIKa TOBOPUT O TOM, YTO BJIAJICHUE AHTIIMMCKUM SIBIISIETCA
MPaKTUYECKU HEOOXOJUMBIM B COBPEMEHHOM MHUpE. 3HAHHE AHTIUNCKOTO SI3bIKa
MO3BOJISIET TMPEOJIOJNETh S3BIKOBOM Oapbep B MYTEHIECTBUSIX, CMOTPETh (DUIBMBI U
YUTATh JIATEPATYPY B OPUTMHAIBHOM BapUAHTE, IOHUMATh AHTJIOA3BIYHBIE IIECHHU,
3aBOJIUTH JIpy3ei u3 Ipyrux ctpad. Emé 6os1ee 3HaunMo ero 3HaueHue B IEJI0OBOM MUDE.
CBoOosiHOE BIAJICHUE AHTIMHUCKUM SI3bIKOM TIO3BOJIUT BaM TMPETEHIOBaTh Ha
JOJDKHOCTA B BEAYIIMX POCCUMCKUX W HMHOCTPAHHBIX KOMIIAHUSX, IOCTYIIUTH B
uHOCTpaHHbI BY3, a Takke OTKphIBAaTh UM Pa3BUBATh CBOM OM3HEC 32 PyOEKOM.

JIt060i1 A3BIK TPUHUMAET HOBbIE (OPMBI, BEAb MHP HAXOJUTCA B HEMPEPHIBHOM
JIBUXECHUM, U aHIJIMACKUM A3bIK HE UCKIIIOYEHHE. B Hamm IHU NPUOPUTETOM ITOYTH
BCEX CTpaH SBJSIETCA AaHIVIMUCKUNM s3bIK. COBPEMEHHBIM AHTJIMUCKUNA  SI3BIK
HEOJTHOPOJEH BCJIEACTBUE NMPUHAJIEKHOCTH TEM, KTO HA HEM TOBOPUT, HE3aBUCHUMO OT
1[EJTU UM HeOOXOAMMOCTH €T0 UCTIOIh30BaHUs. BBIIEIAIOT TPH S36IKOBBIX BHIa BHYTPU
OpUTAHCKOTO aHTJIMICKOTO SI3bIKA: KOHCEPBATUBHBIN aHTIIMACKUHN (S3BIK KOPOJIEBCKOM
CEMbU U TapiaMeHTa), NpuHAThI cTanmapt (s361k CMU, ero emie HaszpiBaror BBC
English), u nponBunyThlii anrmuiickuii (s361k Mostoaexku) (Advanced English). Tot
AHTJIMACKUAM, KOTOPBIA MPENOAA0T BO BCEX IIKOJAX MHPAa MHOCTPAHLAM - 3TO S3BIK
yueOHUKOB. Ero orHocsaT Kk 0a30BOMYy CTaHAapTHOMY aHrimiickomy. OH JHIIEH
KOJIOPUTA, YTO Y OTJIMYAET SI3bIK HOCUTENEN OT HHOCTpaHIIEB. CpeICTBO KOMMYHUKAIIUU
B COBPEMEHHOM MHUpE — 3TO TO, YEM SIBIIACTCSA AQHIJIMMCKUU 513l IIPEXKIAE BCErO, Kak
Cpenu IS JIFOJeH pa3HbIX HAIIMOHAILHOCTEH Il OOIIEeHUs APYT C IPYroMm, Tak U C
HOCUTEJISIMU  S13bIKa. AHTIUWUCKHM S3bIK MOXKHO Ha3BaTh HOBBIM, YJIOOHBIM, HE
MEPTBOPOXKACHHBIM dCIiepaHTo B chepe OusHeca u skoHomuku. [1o maenuto Pobepra
JI>KeHCKH, TUPEKTOpa POCCUHUCKOTO MPEACTABUTENHCTBA OpUTAHCKOM ITKOJIBI Language
Link, ceifuac pa3BuBaeTcs M 3aKpeIUISICTCS yCPEIHEHHBIN YHUBEPCAIbHBINA AaHTJTUHCKUIA.
[1, c. 28]on BOUpaeT B ceOst 0OCOOCHHOCTU Pa3HBIX S3BIKOB, MOABUKEH. IMEHHO 3TOT
AHTJIMACKUI SBIIAETCA TaK HAa3Ba€MbIM «SI3BIKOM MEXIYHAPOTHOTO OOIIECHUS.

-201-



«MexayHapoHbIN A3bIK OU3HECa» (eTOBON aHTTTUHUCKUHN SI3bIK) TaK)KE OTHOCUTCS K
TOMY s3bIKY. HO K «amMepuKaHCKOMY aHIJIMHCKOMY» aHTJIMMCKHI B Ka4eCTBE SI3bIKA
Ou3Heca HE OTHOCHUTCS; XOTsA OHW3HEC SBISETCS aMEPUKAHCKUM H300peTeHUEM,
«aMEpUKAHCKUM aHTIUMUCKHUID K s3bIKy Ou3Heca He OTHOCUTCS. OH OTHOCUTCS K
npo(ecCHOHaTbHBIM A3bIKaM, U Kak S3bIK JIF000H npodeccuy OH UMEET OIpeeICHHbIN
OTpaHUYCHHBIA HAOOpP TEPMHUHOB, KIHIIE HEOOXOAUMBIX ISl  IOJb30BaHUSA
NPEACTABUTEIISIMU 3TOTO poAa AEATEIbHOCTU. J[eTOBOM aHIIMNCKUN OCBaMBaeTCA
napajiesibHoO ¢ npodeccueit (00IbITMHCTBO OU3HEC-IIKOJI MUpa BEAYT MPENojaBaHue
Ha aHMVIMMCKOM s3bIKe). BO BCEX AaHIJIOSI3BIYHBIX CTPAHAX OCHOBHOE COJIEpKAHUE
KypcoB wuaeHTHYHO. [loHsiTue «oOydeHue mnpodhecCUOHATBHOMY aHTJIMHCKOMY)»
3aKJIFOYAETCS B HCIOJb30BAaHWU SI3bIKa B KaK MWHCTPYMEHTAa [JIs OCBOCHUS
onpeeeHHbIX 3HaHu Jyuist Oyayiei npodeccun.

B Bex mH(opmanuu BpeMs U pacCTOSHHE IS TIEpelladyd COOOIICHHS 3HAYUTEIbHO
yMmeHbIieHo. C TPOMBIIUIEHHOTO TIPOU3BOJICTBA HSKOHOMHKA TMEPEBOAMUTCS Ha
MPOU3BOJCTBO YCIYI W TOBApoOB, KOTOpHIC, B TEPBYID OYEpEb, OIMPEIACISIIOTCS
uHDOpMAIIMOHHBIMU ~ cucTeMaMH. [IpouMcXoauT  mepeoleHKka  Halero  Mupa
MH(OPMAITMOHHOW CUCTEMO, KOTOpasi HU TPaHUIIbI, HA Teorpaduio He MPUHUMACT B
pacuer. B mocnennue nBa necatusieTuss MHGOpMaIMSA, HEKOTJa OrpaHUYEHHas
MeyaTHbIM CJIOBOM, TIPOJIOKWJIAa TyTh K Kommbilorepam u HWHrepuery. [IBa
pasTpaHUYCHHBIX TOHATHUS «PA3TOBOPHBIN AHTIUNUCKUM SI3bIK» W «IIUCbMEHHBIN
AHTJIMACKUHN S3BIK» CMEMIAIUCh M3-3a OOLIMPHOTO M YCKOPEHHOTO PACIOCTpaHEHUs
KOMITBIOTEPHOTO oO1IeHusI. KommyHukarus, OTOCpeI0BaHHAS
KOMITBIOTEPOM, MPOSIBISIET TEPIUMOCTh K PA3HOOOPA3HBIM UHIMBUIYATbHBIM CTHIISIM,
U CHOCOOCTBYET HCHOJB30BAHUI0 MEHEe O(HUIIMATBHOTO SI3bIKA, «SI3bIKA MHUPOBOU
[MAYyTUHBI», KOTOPBIM MPUIIET HA CMEHY akKaaemMuueckoMy s3biKy. JlaBua Kpucran
cBoeit cratbe «English as a global language» nuimer, 4To B Mupe 10 CUX MOp HE
CYIIIECTBOBAJIO SI3bIKA, KOTOPBIN ObLT TaK IMUPOKO PACIIPOCTPAHEH B KAUe€CTBE CPEACTBA
OOLIEHHUS.

HaubGonee wacto oOydeHuwe MNpOoPECCHOHAIILHON aHTIUHUCKONW JIEKCUKE Tpedyercs
IOpUCTaM, PKOHOMHCTaM, (DMHAHCHCTaM, MEIUKaM, a TAKXKe CIEIHAIMCTaM JAPYTHUX
oOnacTet. J{7s1 y4aCTHUKOB BaJIFOTHOTO PHIHKA, HAIPUMEP, 3HAHUE aHTJIMHACKOTO S3bIKa
ABJISIETCSI OJIHUM W3 00S3aTEIbHBIX YCJIOBHHM YCHENIHOTO TpPEWIWHra, a MUMEHHO -
TEPMUHOJIOTHH, UCTIONb3yeMON B (DMHAHCOBBIX HOBOCTSIX, HA TOPTrOBOM IUIOMIAIKE, a
TaKKe MPHU 3aKITF0YCHUN KOHTPAKTOB Ha OTKPHITHE CUETOB y OPOKEPOB.

O6mamarenem ycnentHoro Ou3Heca XoTes Obl ObITh KaKIbIN YeJIOBEK. 3HAHUE JCIIOBOTO
AHTJIMHACKOTO S3bIKAa — BOT YTO HA ITyTH K 3TOMY MOXXET ITOMOYb HEMOCPEICTBEHHO: BO-
MEPBBIX, O9TO JOMOJHUTEIBHBIM (PAKTOP, YKA3bIBAIOIIUA HA YypPOBEHb 3HAHUU
CIEIMAJINCTa, BO-BTOPHIX, pabOTOJaTEIM HAMHOTO OXOTHEE OepyT CHeIHaINnCTa,
BJIQJICIOIIETO JIEJIOBBIM aHTIIUMCKUM SI3BIKOM.
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Ho Ousnec He enuHcTBeHHBIM (akTop. OOmATHCS C  pa3sHBIMU JIIOJIbMU U HUMETh
BO3MOXHOCTh TOHSATh WHOM IUIACT MUPOBO33PEHUSI M MEHTAIbHOCTH — BOT YTO
aBysieTcsi 0ooJiee 3HaYMMOM npuuynHoi. Takum 00pazoM, Mmociie OCBOEHHUS JEI0BOr0
aHTJIMHACKOTO sI3bIKa, COBPEMEHHBIN JeJI0BOM 4denoBek B Poccuu Bce waiie m3zberaer
M0JIb30BaHUS YCIIyraMu MepeBOAUMKa MPU OOIEHUH ¢ HHOCTPAaHHBIMU NapTHEpPaAMu U
IIPEOJI0JIEBACT SA3BIKOBOM Oaphep BMeECTe ¢ 0aphepoM K yCIeHOMY Ou3Hecy!
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HAYYHBIA ) KYPHAJI
HAYKA U MUPOBO33PEHHUE

YIK-373.3

COBEPHIEHCTBOBAHUE ®U3NYECKOI'O BOCIIMTAHUSA B
JOMKOJIBHBIX OBPA30OBATEJ/IBHBIX YUYPEXKJIEHUAX

Mepenosa Tasyc

[IpenonaBarenb, TypKMEHCKHI TOCYAaPCTBEHHBIM HHCTUTYT (PU3HMUECKON KYIbTYpPHI U
criopra
r. Amxaban TypkmeHucTan

®duznueckoe BOCIHTAHHE B JIONIKOJBHBIX OOpPa30BATENbHBIX YUPEKICHUSIX HUTPACT
HEOLIEHUMYIO POJIb B BCECTOPOHHEM pa3BUTHUM peOeHKa. OTO MpoLecC, KOTOPbIU
BKJIIOYAEeT B c€0s HE TOJBKO YKpEIieHHe (PU3UYECKOTO 3J0pOBbS, HO U PA3BUTHE
AMOIMOHAJILHOTO (hOHA, COLMAIBHOM afanTaluu, a Takxke (popMHUpOBaHHUE 3T0POBBIX
MPUBBIYEK HAa BCIO JKU3Hb. 3aHIATHS (UBUYECKOM KYJIbTYpOM CIIOCOOCTBYIOT
YIIYYIIEHUI0 MOTOPHBIX HaBBIKOB, Pa3BUTHIO YyBCTBA YBEPEHHOCTH U CITIOCOOHOCTHU K
B3aMMOJECUCTBUIO C OKpyXKarommMmu. B CBA3M € 3TUM, COBEPLICHCTBOBAHUE
(U3MYECKOTO BOCIHMTAHMS B JIONIKOJIBHBIX YUYPEKIEHUSAX MpUOOpeTaeT 0co0yro
AKTyaJIbHOCTh B COBPEMEHHBIX YCIIOBHSIX.

TeopeTquCKne OCHOBBI (l)PBH'—IeCKOFO BOCIIMTAHUA B JOIIKOJbHBIX YUYPCKIACHUAX

®duznueckoe BOCIUTAHUE TMPEJCTABISET COOOW CHUCTEMy 3HAHMM U TIPAKTHK,
HaIpaBJICHHBIX HA TAPMOHUYHOE pa3BUTHE pedeHka. OCHOBHOM 3amadeil pu3nueckon
KYJbTYpPHI sIBIIsI€TCS (DOPMHUPOBAHUE MPABUIIbHBIX JBUTATECIILHBIX HABBIKOB M PA3BUTHE
(U3UYECKON aKTUBHOCTH Yy JETEH, YTO CIOCOOCTBYET YIYUIICHUIO UX (PU3NYECKOTO
310poBbsi. OJHAKO HE CTOUT 3a0bIBaTh, YTO (U3MUECKas KyJIbTypa B JOMIKOJBHBIX
VUPEKICHUSX BIMSIET M Ha TCUXOIMOILMOHAIBHOE COCTOSIHME JETei, momoras
(dhopMHUpPOBaTh YBEPEHHOCTH B c€0€, CTPECCOYCTONIMBOCTD M IO3UTUBHOE OTHOIIIEHUE K
KU3HH.

B nomkonsHOM Bo3pacTe JETH pa3BUBAIOTCS ObICTPO U MHOTOCTOPOHHE, U UMEHHO B
3TOT MEPHUO] MPOUCXOTUT OCHOBHOE (hOPMUPOBAHME JIBUTaTENIbHBIX HaBBIKOB. BaxHoO,
yTOOBl BOCHUTATENIM W TMEJArorn (PU3WYEeCKOro BOCIUTAHUS  HCIIOJIb30BAIU
KOMIUIEKCHBIH ~ MOAXOM K (DU3MYECKOMY pa3BUTHIO peOEHKa, BKJIIOYAIOMIUN
pa3zHoo0pasue IBUraTeIbHBIX aKTUBHOCTEH, KOTOPBIE HE TOJIBKO Pa3BUBAIOT TEJIO, HO U
CTUMYJIUPYIOT YMCTBEHHBIE MTPOIIECChl, BHUMAHHUE U BOOOpaXKEHUE.
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MeToabl 1 MOAX0ABI K GU3MYECKOMY BOCIIUTAHUIO

MeTOI[bI (l)I/ISI/I‘-ICCI(OFO BOCIIMTAHUA B JOIIKOJIBHBIX YYPCKICHUAX HOJIKHBI OBITH
paBHOO6pa?>HBIMI/I H COOTBCTCTBOBATh BO3PACTHBIM OCOOCHHOCTSIM I[CTCﬁ.

BaxxHo, 4T0OBI 1€TH HE BOCTIPUHUMANN (PU3UUECKYI0 aKTUBHOCTH KaK O0S3aHHOCTb, a
BUJICIM B HEW YIOBOJILCTBUE M croco0 oOmieHus. Hexotopweie u3 3ppexkTuBHBIX
METOJI0B BKJIIOYAIOT:

o MHrpossie ynpa:kaenusi: VIrpsl 3aHUMaOT HEHTPATIBHOE MECTO B PA3BUTHH AETEU
JOLIKOJIBHOTO BoO3pacTa. VICIoab30BaHUE UIPOBBIX METOAMK IO3BOJIIET AETAM
oOyuyaTbCsl JBUTaTENbHBIM HAaBbIKAM YEpE3 WIPbI, YTO JEJaeT Mpolecc
(pU3MYECKOr0 BOCIUTAHUS YBJIEKATEIbHBIM U MOTHBHpYyROIMM. Wrpbl mMoryr
OBITh KaK INOJBWKHBIMH, TaK M HalpaBICHHBIMU Ha Pa3BUTUE KOOpJUHAIIVH,
Oaytanca, THOKOCTH.

o I'mMHacTMka ™ 3apsiaka: YTpEeHHHME 3apsSiK{d, TUMHAacTUKa U JApyrue
(pusnyeckue ynpaxHEHHUs SIBJISAIOTCA OCHOBOW JJIsi YKPEIUIEHUS 370pPOBbsl U
(u3nuecKol MOATOTOBKU JAeTeil. 3aHATUS TUMHACTUKOM CTUMYJIUPYIOT
KpOBOOOpAIIeHUE, pa3BUBAIOT T'MOKOCTh, JJOBKOCTh M BBIHOCIMBOCTH. BaxHO,
YTOOBI YIPAKHEHUS TOJAOUPAIHCH C YYETOM BO3pacTa U (PU3NYECKOTO COCTOSTHUS
pebeHkKa.

o TanuneBasibHble U PUTMHMYHBbIC YyNpaKHeHUsi: TaHIEeBaJIbHbIC JBUKECHUS H
pUTMHKA CHOCOOCTBYIOT pa3BUTHIO UYBCTBA pHUTMa, KOOPJAWHAUUUA H
MY3BIKaJIBbHOTO cilyXa y AeTeil. Takue 3aHATHs IOMOTal0T HE TOJIBKO YIYYUIUTh
¢uznyeckyro popMy, HO U 00OTaTUTh BHYTPEHHUIN MUp peOeHKa, YIyUlIUTh €0
SMOIMOHAJIBHOE BOCIIPHSTHE.

o Aprt-Tepanusa 4epe3 ¢usnyeckoe pa3BuTHe: HeKOTOpblE JOLIKOJBHBIE
YUPEXKACHUS HAYMHAKOT HCIOJIB30BaTh  apT-TEPANIEBTHYECKUE  MOJXOJBI,
UHTETPUPYsT  3JEMEHTbl  M300pa3uUTENbHOIO  MCKYCcCTBa C  (PU3MYECKOU
AKTHUBHOCTBIO. DTO MO3BOJISIET JETSAM 4YEpPE3 TBOPUYECTBO Pa3BUBATH MOTOPHKY,
YBEPEHHOCTb M CIIOCOOHOCTh K CAMOBBIPAKEHHUIO.

o HWcnoub3oBaHHe NPUPOAHBLIX MaTepHAJIOB M mpocTpaHcTBa: [Iporynku Ha
CBEXKEM BO3JYyXE C MCIIOJIb30BAHUEM MPUPOJIHBIX 00OBEKTOB, TAKMX KaK KaMHH,
MaJKH, TMECOK, TaAKXKE CIOCOOCTBYIOT Pa3BUTHUIO (PU3MYECKHX HABBIKOB U yyar
J€TEeW B3aMMOJIECTBOBATH C IPUPOJION.

Opranuszanus GuU3KyJIbTYPHI B JOMIKOJbHBIX YYPEKICHUAX

Opranuzanusi pU3NYECKOro BOCIIUTAHUS TPEOYET CO3AaHUS YCIOBUM JIJIsl aKTUBHOTO U
0e30macHOro ydvacTusi JeTei B 3aHsATHsX. B mepByro odepenp, 310 oOecrieueHue
COOTBETCTBYIOILIETO TOMEIIECHHS, OCHAIEHHOTO HEOOXOAUMBIMU CHOPTUBHBIMU
WHBEHTApSIMH, TAKUMHU KaK MaThl, THAMHACTHYECKUE TAJIKH, KOJbIIA, MIYUKU U APYTHE
MPUCTIOCOOJICHHUS IJIs1 Pa3BUTHS (PU3UMUECKUX HABBIKOB.

He meHee BaKHBIM acCIEKTOM SIBIISIETCS IIOArOoTOBKAa II€CAAarorosB. I[J'I?I TOr0 YTOOBI
3aHATHUA (I)HBKYHBTypOﬁ IMPUHOCUJIN MAKCUMAJIbHYIO ITOJIB3Y JACTAM, IICAAroru JOJIKHbI

OBITH KBaHI/Iq)I/II_[I/IpOBaHHBIMI/I crienraluCTtaMy, XOpPOIIO 3HAKOMBIMHU C BO3PAaCTHBIMH
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OCOOCHHOCTSIMU JeTed, WX ¢u3uonorued u rncuxojoruel. Takxke BakHO, UYTOOBI
BOCITUTATEIM YMEJIH CO3/1aBaTh aTMOC(epy MOJOKUTETHHBIX AMOIMN U TMOIICPKKH,
KOTOpasi CTUMYJIMPOBaJia ObI JCTCH K aKTUBHOMY yYaCTHIO B 3aHSATHSIX.

Kpome TOro, Qu3kyiapTypHble 3aHSITHS JODKHBI  OBITh  YacThlO  OOIIEro
00pa3oBaTeNbHOTO Mpollecca, TAPMOHUYHO BIHCHIBASICH B pacmnopsiiok HA. OHU He
JIOJIKHBI BOCTIPUHUMATBCS KaK OTIEIbHBIN OJIOK, a JOHKHBI OBITh OPraHUYHON YacThIO
MMOBCETHEBHOM XKM3HU PeOCHKA, KaK YaCTh €ro 00IIEro pa3BUTHSI.

Ilcuxonornyeckue acneKThbl (])n:mqeacoro BOCIIMTAaHUA

@®u3nuecKasi akTUBHOCTb OKAa3bIBAET 3HAUYNUTEIILHOE BIMSHUE HA TICUXO03MOLIMOHAIBHOE
pa3BuTHe eTeld. PeOeHOK, KOTOPBIM aKTUBHO 3aHUMaETC (PU3KYIbTYpOl, pa3BUBAETCA
HE TOJIbKO (PU3UYECKH, HO U SIMOLIMOHAIILHO. PerynspHble 3aHATHS TOMOTAl0T YKPETUTh
YBEPEHHOCTh B cele, yyaT paboTaTh B KOJUIEKTHBE, CIPABIATHCS C TPYAHOCTSIMHU U
CIIPaBEJIMBO OLIEHUBATh CBOU BO3MOKHOCTH.

Jlnst neTeit TOMIKOILHOTO BO3pacTa BaXKHO CO37aHue 0€30MacHOM U MO Iep>KUBAIOIIICH
aTMoc(epbl Ha 3aHATHUAX. DTO TO3BOJISIET NETSIM HE OOSThCS COBEpIIaTh OIIMOKH,
npoOOBaTh HOBBIE JAEUCTBUS U TPOSBIATh WHUIMATUBY. 3aHATUS (PUKYJIbTYpOU
MOMOTAIOT CHU3UTh YPOBEHb CTPECCA, PA3BUBAIOT y JIETE€N HABBIKM CaMOO00JIalaHus U
OTBETCTBEHHOCTH, 4YTO CIIOCOOCTBYET JIydllled ajanTaluud K o0pa3oBaTEIbHOMY
mpoIiieccy B Oy IyIIeM.
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TpyaHocTH M IEepCHEeKTHBBI COBEPUIEHCTBOBAHUS

HeCMOTpH Ha OYCBHUIAHYIO BaXHOCTb CI)I/I3I/I‘IGCKOFO BOCIIMTAaHHUA B JOIIKOJBbHBIX
YUPCKACHUAX, IIPOLECCC €0 COBEPUICHCTBOBAHHNA CTAIKMBACTC C pAAOM HpO6JI€MZ

1. HepocraTtok KBaMTH(GUIUPOBAHHBIX MeJAroroB: B HEKOTOPHIX pernoHax
CYLIECTBYET HEXBATKA CIELIMAIUCTOB, KOTOPbIE MOT'YT IIPOBOJUTH KAUECTBEHHbBIE
3aHATUA (PU3NYECKOW KyIbTYypoil. ODTO BIle4eT 3a C000M HEeoOXOIUMOCTb
MOBBILICHUS KBaTM(UKALIMKA BOCIIUTATENICH U MPUBJICUCHUE CIEIUAINCTOB IS
MPOBEACHUS 3aHITUML.

2. OrcyTcTBME COBPEMEHHBIX CHOPTHUBHBIX 00BEKTOB: B  HEKOTOpbBIX
JOILIKONBHBIX ~ YUPEXKACHUAX OTCYTCTBYIOT YCIOBHS Ui TOJHOLEHHOTO
MIPOBEJCHUS 3aHATUN PU3KYIBTYPOH, TAaKKE KaK CTIelMaIbHbIE CIIOPTUBHBIC 3aJIbI
WM 00OpYAOBaHUE ISl 3aHIATHI Ha CBEXKEM BO3YXE.

3. IIpobsembl ¢ BoOBJIeYeHHeM poauTeseii: MHorue poauTENN HETOOLEHST
BaXXHOCTb PETYJISIPHBIX (GU3NUYECKUX YIPAKHEHUH B JOLIKOJIBHOM BO3pacTe, YTO
MOJKET IPUBECTU K HU3KOMY YPOBHIO aKTHMBHOCTH JETE€W BHE CTEH y4eOHOIo
3aBeJICHUSI.

4. HemocTaTouyHOe BHHUMaHHE K HWHAUBHAYAJIbHBIM OCOOCHHOCTAM JeTeil:
BaxHO y4yuTBIBaTH YpPOBEHb (PU3MYECKOTO Pa3BUTHUS KaXJ0ro pedeHKa, 4To
TpeOyeT MHANBUAYAIBHOIO MOJIX0/1a IPU OPraHU3aLMH 3aHITHH.

JUist pemieHust 3THX OpoOieM HEOOXOJUMO YIYUYIIEHHUE MaTepHATbHO-TEXHUYECKOM
0a3bl JOUIKOJIBHBIX YUYPEKICHHM, MOBBIIICHHE KBaJIM(UKALMU NEAAroroB, a TaKxke
AKTUBHOE BOBJICYEHUE POJUTENEH B MPOLECC (PU3HMUECKOTr0 BOCIIUTAHUS UX JETEH.

3akJIroueHue

CoBepilieHCTBOBaHHE (DU3NUECKOTO BOCHUTAHUSI B JOIIKOJBHBIX OOpa30BaTEIbHBIX
VUPESKJICHUAX — OTO HE IMPOCTO 3ajaya IeJaroroB, HO M Bcell oOpa3oBaTeIbHOM
CHCTEMBI, HalpaBJE€HHAsl Ha CO3/IaHUE YCJIOBUM JJISI TAPMOHUYHOTO U BCECTOPOHHETO
pa3BuTHs JneTei. BaxkHo moHMMaTh, 4To (hU3UYECKash aKTUBHOCTh B 3TOM BO3pacTe HE
OTPaHUYMBACTCS JIUIIID yIIydlIeHueM (pU3ndeckoil (hOpMbl, a OXBATHIBAET BCE ACIIEKTHI
pa3BuUTUsI peOeHKa, BKJIOYasl €ro COLMAIbHYI0, SMOIMOHAIBHYI) M KOTHUTHUBHYIO
chepy. IMEHHO B JOMIKOJILHOM BO3pPACTe 3aKJIaJIbIBAIOTCS OCHOBBI 3I0POBOTO 00pasa
KU3HU, POPMUPYIOTCSl ABUTATEIbHbIC HaBBIKH, PA3BUBAIOTCS OCHOBHBIC (DU3UUYECKUE
Ka4yecTBa, TAKME KaK BEIHOCIIMBOCTD, CHJIa, KOOPAMHAITUS, THOKOCTb.

3aasaTus GU3KYIBTYPOM B IETCKUX CajaX UMEIOT OTPOMHOE 3HAUYEHUE HE TOJIBKO JIJIs
Pa3BUTHS JBUTATEIBHBIX (DYHKIMH, HO W JuIsi (OPMHUPOBAHUS y JETEH 3T0POBBIX
MPUBBIYEK, OTBETCTBEHHOCTH, JUCITUIUTMHBI U CIIOCOOHOCTH K COTpyaHUYecTBY. OHU
y4dart paboTaTh B KOJUICKTHBE, YYUTHIBATH MHCHHE JIPYTUX, CIIPABIIATHCS C HEYJa4aMH U
MIPUHUMATh BBI30BBI. BaxkHO, 4TOOBI 1€TH HE TOJIBKO OCBauBalii (PM3UYECKUE HABBIKH,
HO ¥ TTIOHUMAJIU, 3a4€M U KaK OHU MOT'YT OBITh UCIIOJIB30BaHbl B TOBCEIHEBHOM KU3HH,
YTO BJIMSAET HA UX MUPOBO33PEHHE U OTHOIICHUE K 370POBBIO B OyAyIIIEM.
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Tem He MCHEC, HCCMOTpsA Ha OUYCBHUIHYIO HCO6XOI[I/IMOCTB COBCPHICHCTBOBAHUA
ClJI/ISI/I‘-IeCKOFO BOCIIMTAHHA, CYHICCTBYIOT HpO6JIeMbI, C KOTOPBIMHU CTAaJIKHMBAKOTCA
YUPCKACHUS HA MCCTax. DTO M HeXBaTKa KBaJ'II/IqJI/II_II/IPOBaHHBIX neagaroroB, I[e(l)I/IHI/IT
CIICHUAIIN3UPOBAHHBIX HOMCIHCHI/Iﬁ W MHBCHTAapsA, U OTCYTCTBUC NOJDKHOTI'O BHUMAHMA
CO CTOPOHBI pOI[HTGJ'IGfI K BOIIpoCaM (1)I/ISH"IGCKOI>’I AKTHUBHOCTH HUX ,ZICTCIZ.

OI[HaKO PCHICHUC JOTHUX HpO6JI€M BO3MOKHO YCpC3 BHCAPCHUC HWHHOBAIITMOHHBIX
IICaJarort4cCKux TCXHOJ’IOI‘Hﬁ, ITIOBBIIICHUC KBaJ'II/I(bI/IKaHHI/I CIICOUaJIMCTOB, AKTHUBHOC
BOBJICUCHHC pO,I[I/ITeJ]eﬁ B IIpoHecCC (meqecr(oro BOCIIMTAHHUA HW YKPCILUICHUC
BBaHMOIIefICTBHSI MCIKIOY rocyaapCTBCHHbBIMU opraHamu, 06p3.30BaTeJ'II>HI)IMI/I
YUPCKACHUAMUA U O6IHCCTB€HHBIMI/I OopraHu3anusIMH.

Kpome Toro, BaxHOU 3a1adel SIBJISIETCS PA3BUTHE MOHUTOPHUHIA COCTOSHUSA 310POBBS
JETel, YTO MO3BOJUT MHIWBUIYATU3UPOBATH MOAXOMA K (PU3UUECKOMY BOCIHUTAHHUIO,
YUUTBIBaTh OCOOEHHOCTH Pa3BUTHSI KaXKJI0T0 peOeHKa, €ro MOTPEOHOCTH U (hU3NUECKOoe
cocrositHue. COBpEMEHHbIE TEXHOJOTMM W METOJMKH IO03BOJISIOT 0O0Jee TOYHO
OLIEHUBATh YPOBEHb (PU3NUECKON OJTOTOBKH U, B CIIy4ae HEOOXOJUMOCTH, OAOUPATh
[IEPCOHATM3UPOBAHHBIE  MPOrpaMMBbl  3aHATUH  UIL  JE€TeM C  pasIM4HbIMU
MOTPEOHOCTSIMHU.

[IporpammupoBanue (pU3NYECKON aKTUBHOCTU JOJIKHO CTaTh HEOTHEMJIEMON YacThIO
o0pa3oBaTenpHOrO IMporecca, a (U3KYIbTYPHbIE 3aHIATHS — PEryJSIPHBIMU U
pa3HOO0Opa3HbIMU. BakHO co3aaTth cUCTEMY, B KOTOPOH (PU3NYECKOE BOCIIUTAHUE HE
ABJISIETCS JOIIOJIHUTEIBHBIM WJIM BTOPOCTEIIEHHBIM JIEMEHTOM, @ BOCIIPUHUMAETCS KaK
HEOThEeMJIEMasl YacTh BOCIIUTAHUS, KaK 4acTh 0OIIEro oOpa3oBaTENbHOTO IMpoliecca.
O10 Oyner cnocoOCTBOBATh PA3BUTHIO AETEN B TAPMOHMHU, YKPETIJICHUIO UX 3/I0pPOBbS U
MOATOTOBKE K aKTUBHOM M MOJHOLIEHHOW KU3HH B OyAyLIEM.

Takum oOpa3oM, COBEpIIEHCTBOBAaHUE (PUIUYECKOIO BOCHHUTAHUS B JOLIKOJIBHBIX
00pa30oBaTENbHbIX YUYPEKIEHUSAX — OSTO MHOTOTPaHHBI mpolecc, TpeOyromun
KOMIUIEKCHOTO MOJX0/1a U B3aUMOJECHCTBHS BCEX 3aMHTEPECOBAHHBIX CTOPOH. TOJIBKO
B YCJIOBHSIX TAKOTO B3aUMOJEHCTBUS MOXKHO O0€CIIEUUTh CTA0OMIbHOE U BCECTOPOHHEE
pa3BUTHE [JETEW, 3aJ0KUB OCHOBBI Ul MX 3I0POBBS, YCHEHIHOM COLMAIM3ALMUN U
KU3HEHHOW aKTUBHOCTH B OyaylIeM.
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KJIAITAHBI CEPJLA: UX ®YHKIINH, 3ABOJIEBAHUA U METO/1bI
JIEUEHU A

/
AN

XaiibinoBa Pemxenrynas IlepmanoBua

IIpenonasarens, TypKMEHCKUM TOCYAAPCTBEHHBIA MEIUIIMHCKUN YHUBEPCUTET
nMm. Mebipara ['appeieBa

r. Amxaban TypkMeHucTaHn

Knanansl cepama — 9TO Ba)XHCHIIIME aHATOMMYECKHE CTPYKTYPBI, KOTOPBIC
00ecreYnBaroT I[MPpaBWJIBHOC JBMJKCHHMC KpPOBHM B CCpALC HW IIOAACPIKHBAIOT
OHHOHaHpaBHeHHBIﬁ KPOBOTOK. CCpI[I_IC YCJIOBCKAa COCTOUT M3 YCTBIPCX KaMCp: IBYX
HpCI[CCpI[I/Iﬁ U IBYX JKCJIYIOYKOB. MG)K,Z[y 9THUMH KaMCpaMH PACIIOJIOKCHBI KJIAIIaHbI,
Ka}K,Z[BIﬁ N3 KOTOPHBIX BLITIOJIHACT YHUKAJIBbHYIO q)YHKHI/IIO B ITpOLCCCC Kp0B006paHl€HH5[.
B »To0i1 cTaThe PaCCMOTPCHBI aHATOMMU:A KJIAIIAHOB CCPpAlad, UX (I)YHKIII/II/I, 3a6OJ'I€BaHI/ISI,
MCTOJAbI JTUAIrHOCTUKHU KM COBPEMCHHBIC ITOJAXO/bI K JICHCHUIO.

KINNAMAHbI CEPOLA

NerovyHbIn Knanad

‘rpuxycnunanbnuﬁ KnanaH

MUTpanbHbIA Knanau
1. Ctpykrypa U (pyHKIIUM KJIATIAHOB cepAua

Ceparie cOCTOUT M3 YETHIpEX Kamep: IBYX Mpeacepauid (MpaBoro W JIEBOTO) U JIBYX
KEJTYJ0OUKOB (ITPaBOTO M JIEBOTO). ITHU KaMephbl BBIMOIHSIOT pa3indHble QYHKIUUA B
mpoliecce mepeKaunBaHusl KPOBU MO OpraHu3My. Mexy KaMepaMu cepiia U MExKIy
KEJTYJJ0UKaMHU 1 KPYITHBIMHU COCYJIaMH PACTIOJIOKEHBI KJIallaHbl, KOTOPHIE PETYIUPYIOT
HarpaBJeHUE MOTOKa KpoBU. Kaxk bl KilanaH UMeeT CBoe crierupuyecKoe Ha3HAYCHHUE.
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1.1 MuTtpajbHbIii KJIanaH

MutpanbHbIil KJanaH, TaKXKEe U3BECTHBIM KaK JIEBBIM aTPUOBEHTPUKYJISIPHBIM KIIAIlaH,
pPacHoJIOKEH MEXIYy JIEBBIM IMpeACepIueM M JEBbIM KellyaouykoM. OH urpaer
KJIIOYEBYIO pOJIb B HOPMAJIbHOM KPOBOOOpAIllEHMH, TaK Kak o00ecleuynBaeT
IOCTYIJIEHUE KPOBU U3 MPEACEPANS B KENYyA0UEK U MPEAOTBPAILAET €€ OOPaTHBIN TOK.
MuTpasibHBIli KJIallaH COCTOUT H3 JIBYX CTBOPOK, KOTOPBIE OTKPBIBAIOTCA U
3aKpBIBAIOTCS BO BPEMSI CEP/ICUHBIX COKPAILLIEHU, 00eCTIeunBasi MPaBUIIbHBIN KPOBOTOK.

1.2 TpukycnuaajbHbIN KIANaH

TpuxkycnunanbHbIi KianaH, Wik NpaBblid aTPUOBEHTPUKYJIAPHBIN KJlanaH, HaXOJUTCS
MEXAYy TpaBbIM MpEACEpIMeM U TpaBbIM kKedayaoukoMm. Ero dyHkuus anamoruyHa
(GYyHKIMM MHUTPAJBHOTO KJIallaHa, OJHAKO C MPaBOM CTOPOHBI CepAla. DTOT KIaraH
KOHTPOJUPYET KPOBOTOK, MOCTYIAIOIINMA B TIPABBIN JKETyI0YeK, U MPEAOTBPALIAET €ro
oOpaTHOE NIBIJKEHHE B IpaBoe mpejacepaue. TpuKyCcnuIaabHbIN KiamaH COCTOUT W3
TpPEX CTBOPOK, YTO OTIMYAET €ro OT APYTUX KIIAMAHOB CEP/LA.

1.3 AoprajbHblii KIanaH

AopTanbHBIl KIIanaH pacroiaraeTcsi MEXIy JIEBBIM KEIYJOYKOM M aopTOM, CaMoOi
KpyIHOW aptepueil B opranuszMe. OH peryimpyer KpOBOTOK M3 KEIIyJOYKa B a0pTy,
MPENSTCTBYS. OOpaTHOMY TOKY KPOBH B JIEBBIM KelyJoueK. AOpTajbHBIM KilanaH
COCTOUT W3 TPEX CTBOPOK, U €ro MpaBWibHas paboTa KPUTUYHA JJIsI OOECIeUEHUs
HOPMAJIbHOTO KPOBOOOPAIIIEHHS IO BCEMY OpraHu3My.

1.4 Jlerouynpiii KJIanaH

Jlerounsll KjianaH HaXOAMTCA MEXAY IPaBbIM KEIYAOUYKOM M JIETOYHOW apTEpHUEH,
KOTOpasi HaIpaBJseT KPOBb B JIETKHWE U HACBIMIEHMS KUCIOPOIOM. ODTOT KJIallaH
MpeA0TBpallaeT OOpaTHBIM TOK KPOBHM W3 JIETOYHOM apTEpUM B MPaBbIM KeNyJ0YeK.
JlerouHslii KJIamaH COCTOMT M3 TPEX CTBOPOK M UIPAET KIIOUEBYIO POJIb B CHUCTEME
KpoBooOOpatieHusi, ooecreurBasi HOpMaJIbHOE MOCTYIIJICHUE KPOBU B JIETKHUE.

2. 3a00/1eBaHUA KJIANIAHOB CepALa

3aboneBaHus KJamaHOB cCepAlla  SBISIOTCS  BaXKHOM MPUYMHOW  CepACYHOMU
HEJIOCTATOYHOCTHU U IPYTUX CEpbe3HbIX 3a00seBannil. Kinananusle nOpOKH MOTYT OBITh
BPOXKJICHHBIMU WM TNpUOOpeTeHHbIMU. OHM MOryT TMPUBECTH K HapyLICHUIO
KpOBOOOpAIEHHs U BBI3BATh NIEPETPY3KyY cepaua. PaccMoTpuM 0CHOBHBIE 3a001€BaHUS
KJIAIIaHOB cepAaLa:

2.1 CrpukTypa KJIaNaHOB

CtpuKkTypa UM Cy>KeHHEe KIIallaHOB — 3TO 3a00J1€BaHuE, PU KOTOPOM KJIaniaH HEe MOKET
ITOJIHOCTBIO OTKPBITBCS, UTO MPUBOJUT K 3aTPYAHEHUIO KPOBOTOKA.
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Crpukrypa MOXET BO3HMKATh IO PA3HBIM INPUYMHAM: BO3PACTHBIM H3MEHEHUSM,
MH(PEKIMOHHBIM 3a00JIEBaHUSAM, TAKUM KaK OCTPBI pPEBMATHU3M, a TAaKXK€ BCJE/ICTBUE
aTepockiieposa. Korga kinanan He MOXKET IOJIHOCTBIO OTKPBITH CBOE OTBEPCTHUE, CEPILIE
BBIHYICHO pab0TaTh C MOBBIIICHHONW HATPY3KOM, YTO MOKET MPUBECTU K CEpICUHOI
HEJ0CTaTOYHOCTH.

2.2 HenocTaTOYHOCTD KJIANMAHOB

HenocTatoyHOCTH KJIAMAHOB — 3TO COCTOSIHME, MPU KOTOPOM KJalaH HE 3aKpbIBAETCS
MOJIHOCTBIO, 4YTO MPHUBOJUT K OOpaTHOMY TOKY KpOBU  (PEryprUTALHH).
HenocTatouyHOCTH MOXET pa3BUBATHCS BCIIEICTBUE IMOBPEXKACHUS CTBOPOK KIIAIIAHOB,
PACTSDKEHUSI WIM PAa3pyLI€HUs] TKaHEW, MOJAEPKUBAIOIIMX KJIallaH. JTO MPUBOJMUT K
TOMY, 4YTO KPOBb HAUMHAET BO3BpAIIAThCS B MPEACEPAUE WU JKEITYJIO0YEK, YTO
YBEJIMYMBAET HATPYy3Ky Ha CEPJLE U MOKET IPUBECTU K €0 HEAOCTATOYHOCTH.

2.3 IIpoJianic MUTPAJIBLHOIO KJIANIAHA

[Iponaric MUTpaJIbHOTO KJlallaHa — 3TO 3a00JeBaHWEe, MPHU KOTOPOM OJIHA WIH 00€
CTBOPKM MHTPAJIBHOTO KjanaHa BBISIYMBAIOTCA B JIEBOE NpPEACEpAUE BO BpeMs
COKpAILIEHHs KEIyAOoYKa. OJTO MOXXET NPHBECTH K HEAOCTAaTOYHOCTH KiamaHa |
oOpaTHOMY TOKY KpOBH (MUTpaJIbHOU peryprutanuu). [Iponanc MutpaasHOTo KianaHa
MOKET ObITb 0€3 CHMIITOMOB, HO B HEKOTOPBIX CIIy4asX MOKET BBI3BATh OJIBIIIKY,
YTOMJIIEMOCTb U 0OJIM B TPYIH.

2.4 UndeKIUOHHBIA IHA0OKAPAUT

WNH(peKuMOHHBIA 3HIOKapIUT — 3TO BOCHAJIECHHWE BHYTPEHHEH O0O0O0JOYKM cepaua,
OOBIYHO BbI3BaHHOE MH(EKIMEH. ITO 3a00JI€BaHUE MOXKET MIOBPEINUTD KIIallaHbl CepaLa,
OCOOEHHO €CJIM Ha HHUX YK€ MMEIOTCs Apyrue nopoku. MHGEKIHMOHHBIN 3HI0KapIUT
TpeOyeT HEeMEIJICHHOTO JIeUYEHHUs, TaK KaK MOXET IMPHUBECTH K CEpbEe3HbIM
OCJIO)KHEHUSIM, TAKUM KaK MH(EKIUU KPOBU U TPOMOOOOpa30BaHUE.

2.5 Bo3pacTHble H3MEHEHHUS KJIANaHOB

C BO3pacToM KJamaHbl MOTYT TEPSATh CBOK AJACTUYHOCTb, YTO MPHUBOAMUT K HX
YTOJIIICHUIO U ’KECTKOCTU. DTO MOXKET BBI3BATh KaK CTPUKTYPY, TaK U HEJIOCTATOYHOCTD
KJIariaHoB. Bo3pacTHbIe M3BMEHEHHS SABJISIFOTCS OJTHOM U3 OCHOBHBIX MPUYWH KJIaaHHBIX
3a00JIeBaHUH y MOKUJIBIX JIFOCH.

3. IlmarHocTuka 3a00J1eBaHMii KJIallaHOB

JlmarHoctuka 3a00JieBaHMI KJIAlAaHOB CEpJIla UIrpaeT BaXHYI pOJb B HX
CBOEBPEMEHHOM JICUEHUH U MPEIOTBPALIEHUH OCI0KHEHUN. CylIECTBYIOT HECKOJIBKO
METOJI0B JTHUArHOCTUKHU, KOTOPHIE MO3BOJISIOT TOYHO OLICHUTh COCTOSIHUE KJIANaHOB U
CEPJIEYHO-COCYAUCTON CUCTEMBI B LIETIOM:
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3.1 Oxoxapauorpadus

Oxokapauorpadusi — 3T0 yJIbTPa3ByKOBOE HCCIIEIOBAHUE CEP/Lla, KOTOPOE MO3BOJISET
BpauyaM BU3YaJIM3UPOBATh KJAmaHbl U UX (QYHKIUH. DTOT METOJ MO3BOJISIET TOYHO
OLICHUTh COCTOSIHME KJIAlIaHOB, UX CTPYKTYPY, a TAK)KE U3MEPUTh pa3Mephl CEP/Ilia U €ro
KaMmepbl. Dxokapauorpadust siBiasieTcss HanOosiee PacHpOCTPAHEHHBIM M JOCTYITHBIM
METO/I0M JUArHOCTUKH 3a00JIEBAHUI KIIAIIAHOB CEpALIA.

3.2 Daekrpokapaunorpagus (IKI)

DnexkTpoKapArorpadusi IOMOTraeT BbIIBUTh HAPYIICHUS] pUTMA Cep/Ilia, KOTOPhIE MOTYT
ObITh CBs3aHbl C 3abosneBaHusAMH KiamaHoB. OKI' 3amuchiBaeT 3IEKTPUUYECKYIO
aKTUBHOCTb CEP/ILIa ¥ MO3BOJISIET Bpauy OMPEeIUTh, €CTh I OTKJIOHEHHUS B €ro padore,
HanpUMep, ApUTMUU WIM TaXWUKapJus, KOTOPhIE MOTYT BO3HHMKATh MPU KiIamaHHBIX
MOpPOKaXx.

3.3 Pentrenorpagus

PGHTFCHOTpa(I)I/ISI cepana U pr,ZIHOﬁ KIICTKHN IIO3BOJEICT OLICHUTHL pPa3sMCp cCCpala H
HaJIMYUC IIPHU3HAKOB IICPCTPY3KHU. DTO MOXKET MOMOYL B AUArdHOCTHKC 3a00JIeBaHUM
KJIaIlaHOB, OCOOCHHO €CJIM B OpraHu3Me pPa3BUBAIOTCA OTCKH WM APYTHUC CHUMIITOMBI,
CBA3aHHBIC C cepnequﬁ HEOOCTAaTOYHOCTBIO.

3.4 MarautHo-pe3oHaHcHast Tomorpapus (MPT)

MPT cepana wucnonb3yercs Ui MONYYEHHUS JETAIU3UPOBAHHBIX HM300paskeHUMN
CEPIEUYHBIX CTPYKTYP. DTOT METOJ ITI03BOJISIET HE TOJIBKO OLIEHUTH COCTOSIHUE KIIAITAHOB,
HO M OLICHUTh UX (PYHKILHMIO, a TAKKE BBISIBUTH BO3MOXKHBIE aHOMAJIMH, TaKUE KaK
OITYXOJIX UJIH TPOMOBI.

3.5 KareTrepuszanus cepana

Karerepuzanus cepaua ucnosib3yercss sl U3MEPEHUs ABJIEHUS BHYTPU Cepaua U
OIICHKH €ro (PYHKIITMOHUPOBAHUSA. DTOT METOJI MOXKET ObITh UCIIOJIB30BAH, €CIIH JIPYTHE
METO/bl JTUArHOCTUKH HE Jal0T YEeTKOM KapTuHbl 3a0oneBanus. Karterepusarus
MO3BOJISIET MOJIYYUTh TOYHBIC JTAHHBIE O KPOBOOOPAILIEHUH U COCTOSIHUM KJIAITaHOB.

4. Jleuenue 3200/ 1eBaHNN KJIANIAHOB

Jleyenne 3a0o0JsieBaHMII KJIAalaHOB CEPJIla 3aBUCHUT OT THUIA MOPOKA, €r0 TSKECTH U
COMYTCTBYIOIIUX 3a00JieBaHUI. B HEKOTOPHIX ClIydasiX TOCTAaTOYHO MEAMKAMEHTO3HOM
Tepamnuu, B IPYTUX Claydasx TpeOyeTcs XHUpypruueckoe BMENaTebcTBO. PaccMoTpum
OCHOBHBIC TIOJIXO/IBI K JICUCHHIO 3a00JICBAaHUI KJIarlaHOB:
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4.1 MeaukaMeHTO3HOE JIeUeHHe

MenukaMeHTO3HOE JICYEHHE HAIpPaBJIEHO HA YCTPAaHEHHE CHUMITOMOB, YIYYIIECHHUE
paboThl cepala U MpeaoTBpalleHue ocnokHeHuil. OHO BKIIIOYAeT B ceOs MmpemnapaTsl
JUISL  KOHTPOJI apTepUajIbHOTO JIaBJICHUS, AaHTHAPUTMHUYECKHUE CpEACTBa s
CTaOMIIM3aIMU CEPJICYHOT0 pUTMA W Mpemnaparhbl, MpeloTBpallalire oOpa3zoBaHUE
TpoMOOB. BaxHo, 4TOOBI JieueHHEe OBLIO Ha3HAYEHO BPAuOM U MTPOBOAMIIOCH PETYIISPHO.

4.2 Xupyprudeckoe JieueHue

Korma menukameHTO3HOE JIeYEHHE HE JAeT pe3yJbTaTOB, MOXET ObITh MOKa3aHO
XUPYPruyeckoe BMemaTenbcTBO. CyHIECTBYIOT pAa3jWYHbIE BHUIbl XHUPYPTHUECKUX
MPOIIeTyp, HAMIPaBJICHHBIX HA BOCCTAHOBJICHHE HOPMAIBHON (DYHKIIMH KJIAITAHOB:

o IlnacTmyeckast omepauus Ha KlanaHax — ONEpauus, HAIPaBJICHHAs Ha
BOCCTaHOBJIEHME HOPMAJIbHOM CTPYKTYpPbI KJIAIIAHOB. DTO MOXET BKIIIOYATh HX
PEMOHT WJIN YKPEIUJIEHUE.

e 3aMeHy KJIANAHOB — B HEKOTOPHIX CJIydasXx HEOOXOAUMO 3aMEHUTH
MOBPEXK/ICHHBI KJIallaH Ha WCKYCCTBEHHBIM WM OMOJIOTMYECKUI KIIAIaH.
HckyccTBeHHBIE KianaHbl MOTYT ObITh MEXAHUYECKUMU WUJIU U3 OMOJIOTUYECKHUX
MaTepuasoB (HapuMep, U3 TKaHU CBUHbU UJIM KOPOBBI).

o Tpanckarerepnas wummuiantanusa kiaanana (TAVI) — coBpeMeHHas
MaJOMHBAa3WBHAsI METOJMKA, NP KOTOPOW HOBBIM KJIAllaH YCTAaHABJIMBACTCS
yepe3 KaTeTep, BBOJUMBIN 4epe3 cOCybl. DTO MO3BOJSET M30€XKaTh CIOXKHBIX
omnepaui Ha OTKPBITOM CEpPJLIE.

4.3 Tepanusi ¢ MCMOJIb30BAHUEM KAPAUOCTUMYJIAATOPOB

[Ipu HEKOTOpBIX HAPYIICHUSIX CEPACYHOTO PUTMA, BBI3BAHHBIX 3a00JICBAaHUSMU
KJIAalIaHOB, MOXET OBITh TIOKAa3aHO WCIOJIb30BAaHUE KapJUOCTUMYJSTOPOB HIIU
neuOPUIISATOPOB 11 BOCCTAHOBJICHUSI HOPMAJILHOTO pUTMA Cep/lia. DTH YyCTPOHCTBA
MOMOTAIOT MOAJIEPKUBATH CTAOMIIbHYIO paboTy cepila U MpeaoTBpamiaTh GparaibHbIe
aApPUTMHH.

5. IIporuo3 u npoguaIakTuka

HpOFHOB 3a00J1eBaHMi KJIallaHOB cepana 3aBHUCUT OT UX THIIA, CTAINH 3a00JIcBaHUS U
CBOCBPCMCHHOCTH JICUCHMU. B clIydac CBOGBpeMeHHOf/i JUAarHOCTUKM M JICUCHUA,
OOIBIIMHCTBO [MAaOUCHTOB MOI'YT IIPOAO0JIZKAaTh HOPMAJIBHYTO JKU3Hb. O,Z[HaKO B TSAKCJIIBIX
ClIy4dadax KlIallaHHBIC 3a00JIeBaHHS MOT'YT IOPHUBCCTU K CCpI[C‘IHOﬁ HCOOCTAaTOYHOCTH,
HHCYJIBTY WJIHW APYTI'UM CCPLE3HBIM OCJIOKHCHUAM.
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5.1 llpodpunakTuka 3a00/1eBaHNI KJIANIAHOB

[Ipodunaktuka 3aboneBaHMil KJIaaHOB Cepla BKIIOYACT 370POBBIA 00pa3 *KU3HH,
KOHTPOJIb apTEPHAIHOTO JaBJICHUS, PEryJsipHbIe (PM3NUYECKUE YIPaKHEHUS, OTKa3 OT
KypeHHUs] ¥ KOHTpPOJIb YpPOBHSI XOJIECTepHHA. BaXHO Tarkke pEryiasipHO MPOXOIUTH
MEIUIIMHCKIE OCMOTPBI, YTOOBI BBISIBIATH 3a00JIEBaHUS HA PAHHUX CTaIHIX.

3akijIroueHue

Knanans!l cepama urpaioT KpUTHYECKH BaXKHYIO pOJIb B 00ECIIEYCHHH HOPMaTbHOMN
UPKYJIAIUK KPOBU MO opraHusmy. Hapymenus B ux paboTe MOTYT MPUBECTH K
pPa3IMYHBIM 3200JIEBAHUSIM CEPJILIA, TAKUM KaK CTPUKTYpa, HEJOCTATOYHOCTb, MPOJIATIC
KJIAMlaHOB, a Tak)Ke MH(PEKIIMOHHBIN SHT0KapAUT. COBpEMEHHBIE METOIbI AUATHOCTUKH,
Takue kak sxokapauorpadus, IKI', MPT u karerepuzanus cep/a, Mo3BOJsSIOT TOYHO
BBISIBUTH 3a00JI€BaHUs KJIAlIaHOB HA PAHHMUX CTAAUSX U BBHIOPATH MOAXOISIIMN METO
nedeHus. Jleuenue 3a00JIeBaHUI KJIAMTAHOB MOXET ObITh KaK KOHCEPBATHUBHBIM, TaK U
XUPYPrUYECKUM, B TOM YHCIIE C MPUMEHEHHUEM MAJIOWHBA3UBHBIX METOJIOB, TAKUX KaK
TpaHCKaTeTepHas UMILUIAHTAIMs KJIAIaHOB.

[Ipodunaktuka 3a00J€BaHMl KIaNaHOB CEPJILIa BKIIOYAET PETYJSIPHOE MEIULIUHCKOE
oOcneoBaHNe, KOHTPOJb 32 COCTOSTHUEM CEpICYHO-COCYJIUCTON CHUCTEMBbI, BEICHUE
3I0pOBOr0 00pa3a >KU3HU, HUCKIIOYEHHE (AKTOPOB PHUCKA, TaKUX KaK KypeHHE,
HEMPAaBWIbHOE MHUTAaHUE W TrunoauHamus. CBOEBpEMEHHAas AUArHOCTHKA U JICUCHHE
3a001€BaHUMN KJIAMIaHOB CEP/illa 3HAYUTEJIbHO MOBBIIIAIOT IAHCHI HA BOCCTAHOBIICHUE
3I0pOBbS M TMPEAOTBPAICHUE CEPHE3HBIX OCIOXKHEHUW, TAaKUX KakK CepJlieyHas
HEJIOCTATOYHOCTh ¥ UHCYJIBT.
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MCTOPUSI BOSHUKHOBEHUSI HEMEIIKMX 3AMMCTBOBAHUI B
AHTJIMFCKOM SI3BIKE

JleontbeBa EjleHa AjleKCcaHApPOBHA

cTyleHT, CamapcKuil rocy1apCTBEHHbBI MEAUIIMHCKANA YHUBEPCUTET
P®, r. Camapa

IIuBoBaposa JIrogmuia HukoJsiaeBHa

cTaplui nmpenojasarenb, CaMapcKuil rocy1apCTBEHHbBIA MEAUIIMHCKAN YHUBEPCUTET
P®, r. Camapa

AHHoTanusi. B 1aHHON cTaThe paccMaTpUBACTCS MECTO HEMEIKUX 3aMMCTBOBAaHUI B
aHTIuiickoM si3bpike. Oco0oe BHUMAHHE YJEISICTCS HUCTOPUYECKOMY Pa3BUTHIO |
BO3HHKHOBEHHUIO HEMEITKUX 3aUMCTBOBAHHM, a TaK ke chepbl UX yHOTpeOICHHUS.
KaouyeBble ciioBa: aHTIMACKUN  S3BIK, HEMEIKHMW s3BIK, 3aMMCTBOBAHHE,
CJIOBOOOpa3oBaHUE.

3auMCTBOBAHUE - 3TO MPOLECC, B XOJE KOTOPOTO B SI3bIKE MOSABISIETCA U YKPEIUISAETCS
MHOSA3BIYHBIA JJIEMEHT WJIM CJIOBO. 3aMMCTBOBAaHHE CJIOB IIOMOTAa€T MOMOJIHUTH
CJIOBAapHBIA 3arac s3bIKa, a TaKXe SBJSIETCS CBUIETEIBLCTBOM B3aWMOJECUCTBUS U
B3aMMOIIPOHUKHOBEHUIO S3bIKOB U KYJIBTYPHI.

PazBuTHE 1 ©I3MEHEHHUE CIIOBAPHOTO COCTABA SABJISIETCS XapaKTEPHBIM TSI T000TO sI3bIKA
U aHTJIMHUCKUU SI3BIK HE SIBIISIETCA UCKIIOUECHHUEM.

Hcropuyeckn Bce HaApoAbl BIMSIOT JAPYr Ha Jpyra. B3auMonencTBHE S3BIKOB H
MHTEPECHl HUX HOCHUTENIEW TECHO CBS3aHbl, MOJTOMY BCIIEICTBUE B3aMMOJEUCTBUS
MIPOMCXOJUT Tepenada KyJbTYPHOH, PEJIUTHO3HOW, COLMAIBHO-TIOJIUTHYECKON
uH(popmanuu.

VY npeBHepuMCKHX aBTOpOB B | B. 0 H.3. BHepBbIE YNOTPEOUIICS TEPMHUH, KOTOPHIH
HETOCPE/ICTBEHHO UMEET OTHOIICHHE K Ha3BaHUIO cTpaHbl bpuranus (Britannia). 9to
reorpaduyeckoe Ha3BaHUE UCXOIUT OT JATUHCKOIO M O3HaYaeT «3emiist OputtoBy. Eie
Ie3app muca, 4To Bce OPUTTHI KpAcsIT CBOM TeJla Bai 101, JAIOIIECH CHHHH IBET, YTOOBI
B OMTBE UMEThH ycTpamarouuii Bua. 1 umenHo 3a 3ToT BHEMHUN BU BO Beeil EBpomne
WX CTalld Ha3blBaTh «IpeTaHm» (pretani), KEIBTCKUM CIOBOM, O3HAYaBIINM
«paCKpAIEHHBIN», «TaTYUPOBaHHbI». IMEHHO OT HEro gasnee Mpou30UUI0 HA3BAHUE
ctpanbl «bpuranus». OpunransHo HauMmeHoBaHue BemukoOputanus (Great Britain)
OBLI BIIEpPBBIC UCIOJIK30BaH B 1474 . mpu 3akitoueHnu Opaka Mmexay Cecuiid, J04epbio
kopodia Onayapaa IV u3 Aurnuum, u Jxeiimcom, cetHoM [[xeiimca I11 u3 otnanaum.

-216 -



Hemernkuit 1 aHTTIMICKUN SI3IKA UMEIOT 00IIIee MPOUCXOKACHUE U3 00IIErepMaHCKOro
S3BIKA, KOTOPOE SIBJISIETCS MPOJIODKCHHEM Pa3BHUTHs OOIIEHHIO0CBPOIICHCKOTO S3bIKA,
WJIH SI3bIKAa-OCHOBBI. | €eHETUUECKH TH JBA SI3bIKA TECHO CBSI3aHBI OOITHOCTHIO TIPEIKOB,
a UMEHHO IJIEMEHaMU JPEBHUX TE€PMAaHIIEB.

Bo Bpems Bemukoro mnepeceneHuss HApoOAOB MPOMCXOJWIIA MaccoBas MUTpalus
repMadckux TuieMEéH. [limemena aHTIOB, CakcoB, KOTOB M YacTHYHO (HPU30B
nepecenunuch B bpuranuto. J[peBHerepMaHCKuME CIIOBA CTalud OCHOBOWM JIJIA
BO3HUKHOBEHUS AaHTJIMICKOTO sI3bIKa. Takium 00pa3oM, COBPEMEHHBIN aHTTMUCKUHN SI3bIK
SBJISIETCS] PE3YJBTATOM Pa3BUTHUS SA3BIKOB IPEBHETEPMAHCKUX TUIIEMEH.

Hpesneanenutickutl nepuoo (450 — 1066 ce.). CnoBapHbIil COCTaB IPEBHEAHTIIUHCKOTO
SA3bIKA COCTOUT U3 OOIIEUHI0EBPOIIEUCKUX U OOIIErepMaHCKHUX AJIEMEHTOB. DTO CJIOBa,
KOTOpBbIE BCTPEUYAIOTCSI B HEOTPAaHUYCHHBIX JIEGKCMYECKUX cepax U OTpaxkaror
’KU3HEHHO BayKHbIC IMOHATHSA. DTO Takue cjioBa, kak father, mother, finger, drink, think,
stand, long, good u ap. OaHako yXe B TakOW paHHHHA MEPUOJ MOXHO OOHApYKHTh
3aMMCTBOBaHUS W3 TEPMAHCKOrO S3bIKa. AHIVIMACKUNA S3BIK 3aMMCTBOBANl W3
TEPMAHCKOTO S3bIKa CJI0BA, MPOHUKIIKNE B UX CJIOBAPHBIN COCTaB Yepe3 PUMCKUM SI3bIK.
Hanpumep, natunckoe ciioBo discus (0:110/10) MPOHUKIIO B TEPMAHCKUHN SI3BIK U 3aTEM
OBLIO 3aMMCTBOBAHO AHTJIUUCKUM SI3BIKOM.
Cpeoneanenutickuti nepuoo (1066-1500 2z.). B X-XV BB. BiIHsSHHE HEMEIKUX CJIOB Ha
Pa3BUTHE aHTJIMMCKOTO SI3bIKA TPYIHO MPOCIEKUBACTCS. AHITIMUCKUH S3bIK B 9TO BPEMS
MOTIOJNIHSJICS. CJIOBAMHU W3 HEMEIKOTO f3bIKa, MPUILIEIIIMMU B CBOIO OYepelb M3
¢bpaniy3ckoro  s3bika.  CpelHEaHTIMHCKMNA  Mepuoa - TEpUoJ, BO  BpeMms
KoTtoporo B bpurtanuu cymectBoBaio 3 si3bika: (ppaHIly3cKuil, aHTTTUHCKUM U JTAThIHb.
OTUM U MOKHO OOBSICHUTH OTCYTCTBUE MIPSIMBIX 3aMMCTBOBAaHUM U3 HEMEIIKOTO SI3bIKA.
Hosoanenuiickuti nepuoo (1500 e. - nawu onu). B XVI BB. IpOHCXOIAT TEpPBbIC
HEJIUTEpaTypHbIE 3aMMCTBOBAHMS U3 HEMEIKOro si3bika. B 910 Bpems B ['epmanuu u
AHIJIMH HA4aJIOCh Pa3BUTHE TOPTOBIIA M BOGHHOTO jiena. [loaTomy ObUTH 3aMMCTBOBaHbBI
Ha3BaHMS HEKOTOPBIX PacCTEHUM, CJIOBa, XapakTepusyloliue jJoae u ap. Hanpumep:
halt (croit!), lance knight (komeiimuk), kreuzer (kpeiinep, Ha3BaHUE MOHETHI), junker
(tonkep). Co BpeMeHeM aHTJIMYaHe 3aMMCTBOBAIM BCE O0JibIlie HeMelKux ciioB U B X VII
B. TIOSIBWIUCH Takue cjioBa, Kak groschen (rpomm); drilling (TpenupoBka); plunder
(rpabex); staff (mrab); fieldmarshal (dbenpamapinan).
XIX 6. - Hacmosiyee 6pems. B cOBpeMEHHOM aHTIIUICKOM SI3BIKOBOM COCTABE U3BECTHO
3HAUYUTEITFHOE KOJUYECTBO CJIOB, KOTOPHIC CUMTAIOTCS 3aMMCTBOBAHHBIMU U3
HEMEIIKOTO sI3bIKa. DTH JIEKCEMBI JeATCS Ha 3 Tpynnsl [3]:
1. TlencunbBanckas rpymnma (Pennsylvania Dutch words) - cioBa, KOTOpbIe BIIEpBbIC
BOIIUIM B COCTAB aHIJIMICKOTO s13bIKa BO BTOpoM nojioBuHe XIX B. OHU OTHOCATCS
K TpeaMeTraM muiu u obpasza xu3Hu. Hampumep, hamburger, hasenpfeffer
(Tymenoe msico kpoiuka), frankfurter (cocucka uz ceununsl), kohlrabi, kraut u ap.
Takxke 3TO clioBa W3 00JaCTH TYMaHUTApPHBIX HAyK, OOIECTBEHHOW XWU3HH H
MOJIMTUKA, MHOTHE TEPMHUHBI U3 HAy4YHBIX oOjacTed, my3bikojioruu (abgesang,
alpenhorn, auftakt, bebung, becken, chorall), momutuku u TOCYIApPCTBEHHOTO
ynpasieHus (ausschuss, ausgleich, ausldnder, diktat).
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2. OcHoBHOM NMOTOK 3auMcTBOBaHui (Mainstream German borrowings). B sty rpymnmy
BXOJIAT CJIOBa, yNMoTpeOiasieMble B chepe HAyKH, TEXHHKH, a TaKKe 00pa3oBaHUsI.
Onu BonuM B coctaB aHriauickoro 33 s3pika B 1850-1915 rr. Hanpumep, Ansatz -
cTaths, noaxond, Festschrift - roOuneiinbiii coopuuk, Leitfaden — «unHCTpYKIIMSY,
Privatdozent - npuBat-J01eHT.

3. Tpetbs rpymnmna BKIIOYaeT B ceOs TEPMUHBI, UMEIOIIUE OTHOIIEHHWE KO BTopoit
MupoBoii BoitHe U BoeHHBIM cTpaterusiM. Hampumep, Blitzkrieg - MmonmHueHocHas
BoiiHa, Fliegerhorst - aBuammonnas 6a3za, Kriegsspiel - komaHgHO-1ITaOHBIC
ydeHwus1, panzerdivision — TaHKOBasl TUBU3HUSI.

BoabIIMHCTBO U3 HUX OCTAJIMCH B @aHTJIMHCKOM SI3bIKE B MEpEBEICHHON (hopme, TO eCcTh
B ¢opme Kanbku. [losiBIeHHE HEMEUKUX BOEHHBIX 3aMMCTBOBAaHUN CBSI3aHO
UCKJIIOUMTEIIFHO C YEpHOM TMoJIocOM B HCTOpuUM ['epmaHuu, Bce OHHM 00JagaroT
OTPULIATEIILHON KOHHOTAIIMEW M PEIKO HCIONb3YIOTCS BHE KOHTEKCTa peajuil u
ucropudeckux coOwiTuii [leproit u Bropoit mupoBoii BoiiHbl. HeGobIioe KOau4yecTBo
HEMEIKMX 3aMMCTBOBAHUN OTHOCHUTCS K OOMXOJHOW JIEKCHKE: carouse — «IOMOMKay
(1em. trinken gar aus — «BBIIMBATH JO KOHIIa»); waltz — «Banbcy; wanderlust — «11000Bb
K MYTELECTBUIMY; junker — «MOJIOI0M HEMELKUN BOPSHUH»; lobby — «mepenuss»;
Kinchin — «pebeHOK» - *KaproHHOE CIIOBO; zigzag — «3WI3ar»; iceberg (HeMerkoe
Eisberg).

3auMCTBOBaHUSI UHOCTPAHHBIX CJIOB — OJMH U3 CIOCOOOB PAa3BUTHUSI COBPEMEHHOTO
a3bIKa. SI3BIK Bcerja OBICTPO M TMOKO pearupyeT Ha MOTpeOHOCTH oOmiecTBa. S3bIKu
000raIarTcs IOCPEICTBOM B3aUMOJICHCTBHS C JPYTUMU S3bIKAMH, 3aMMCTBOBAHUEM
CJIOB.

Jxon Cumriicon, usnarens uzBectHoro cioBapsi «OxfordEnglishDictionary», Tak
TOBOPUT O 3aMMCTBOBAHUSX U3 HEMEIKOTO: «Mbl, OpUTaHIIbI, HE OOUMCS 3aUMCTBOBATH
MHOCTpPaHHBIE CJIOBA.

N HUKTO HE MOXET NMPENATCTBOBATh 3TOMY ITpoleccy. B KOHIlE KOHLIOB, aHTVIMMCKUI
SI3bIK UMEET TIIYOOKHE TePMaHCKUE KOPHHU. . .»
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Introduction

International law is a body of legal rules, principles, and treaties that govern the relations
between states and other international actors such as intergovernmental organizations,
multinational corporations, and individuals. It has evolved over centuries to address the
growing need for a structured and peaceful framework of international interaction.
International law provides a mechanism for resolving disputes, ensuring human rights
protection, and addressing global challenges. This article delves into the principles of
international law, examines its sources, discusses the challenges it faces, and explores
its future trajectory in an increasingly globalized world.

Principles of International Law

International law is grounded in several fundamental principles that guide the
interactions between states and other international actors:

1. Sovereign Equality of States: One of the cornerstones of international law is the
principle that all states, regardless of their size, power, or wealth, are legally equal
and entitled to the same rights and responsibilities under international law. This
principle is crucial in maintaining a sense of fairness and ensuring that every state
is treated with respect.

2. Non-Intervention: States are prohibited from interfering in the internal affairs of
other states. This principle ensures that nations retain their sovereignty and
independence, free from external coercion. While exceptions exist, such as when
the international community intervenes in cases of severe human rights violations
or breaches of peace, non-intervention remains a core tenet of international law.
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3.

Peaceful Settlement of Disputes: States are encouraged to resolve their
differences through peaceful means, such as negotiation, mediation, arbitration,
and adjudication. The peaceful settlement of disputes is not only a requirement
under international law but also a key strategy in preventing the escalation of
conflicts into wars.

Respect for Human Rights: Over time, international law has increasingly
focused on the protection of human rights, recognizing the inherent dignity of
individuals regardless of their nationality, ethnicity, or religion. Treaties such as
the Universal Declaration of Human Rights (UDHR) serve as a basis for
protecting civil, political, economic, social, and cultural rights.

Sources of International Law

International law is derived from a variety of sources, each contributing to its overall
framework:

1.

International Treaties and Conventions: These are formal, written agreements
between states that establish legally binding obligations. Treaties may cover a
wide range of issues, from trade and environmental protection to human rights
and armed conflict. Prominent examples include the United Nations Charter, the
Geneva Conventions on the conduct of war, and the Paris Climate Agreement.
Customary International Law: In addition to treaties, customary international
law consists of practices that are universally accepted by states as binding, even
without formal written agreements. These norms arise from consistent state
behavior over time, such as the prohibition of torture or the protection of
diplomatic immunity.

Judicial Decisions and Opinions: International courts, most notably the
International Court of Justice (ICJ), help interpret and apply international law.
These decisions provide valuable guidance for resolving disputes between states
and clarifying the meaning of legal principles. While the rulings of international
courts are not universally enforceable, they often carry significant moral and legal
weight.

Scholarly Writings: The work of legal scholars and academics can influence the
development of international law. Their analysis and interpretation of legal
principles often help shape the evolution of international legal norms, especially
in areas where there is uncertainty or ambiguity.

Challenges in International Law

While international law has played an instrumental role in shaping global relations, it
faces several challenges:

1.

Lack of Enforcement Mechanisms: Unlike domestic legal systems,
international law does not have a single enforcement body with the power to
compel states to comply with its rules. While institutions like the United Nations
(UN) and the International Criminal Court (ICC) can take action, they often lack

the authority or resources to ensure compliance by powerful states.
-220-



2. Conflicts Between National and International Law: States often prioritize their
national interests over international obligations. This can create tension when
international law conflicts with domestic laws or political agendas. For instance,
a country might choose to violate international human rights conventions if it
perceives a threat to its sovereignty or security.

3. Emerging Global Issues: The rapid pace of globalization has introduced new
challenges for international law. Issues such as cyber security, environmental
protection, the regulation of artificial intelligence, and the rights of refugees
require innovative legal frameworks and international cooperation. The ability of
international law to adapt to these fast-evolving issues will be critical to its
effectiveness in the future.

The Role of International Organizations

International organizations play an essential role in the development, enforcement, and
interpretation of international law. These bodies facilitate cooperation between states
and help address global challenges. Some of the most significant international
organizations include:

1. The United Nations (UN): Established in 1945, the UN provides a platform for
dialogue and cooperation on international issues, such as peace and security,
human rights, and development. Its various specialized agencies, including the
UN Human Rights Council and the UN Refugee Agency, work to promote
international legal norms.

2. The International Monetary Fund (IMF) and World Bank: These financial
institutions promote global economic stability and growth through lending
programs and policy guidance. They are critical players in the development of
international economic law.

3. The World Trade Organization (WTQO): The WTO oversees global trade
regulations and disputes between states over trade practices. It plays an important
role in shaping international economic law, ensuring free trade and the elimination
of barriers between nations.

4. The International Criminal Court (ICC): The ICC is responsible for
prosecuting individuals for war crimes, crimes against humanity, and genocide.
Its establishment in 2002 was a significant step in holding individuals accountable
for violations of international criminal law.

Future of International Law

The future of international law will be influenced by several emerging trends and global
challenges:

1. Globalization: As the world becomes increasingly interconnected, international
law will need to adapt to address issues that transcend national borders, such as
climate change, global health pandemics, and international terrorism. New legal
frameworks will be necessary to govern these issues and ensure international

cooperation.
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2.

Technological Advances: Technological developments, especially in areas like
artificial intelligence, biotechnology, and cyber security, present both
opportunities and challenges for international law. As new technologies raise
ethical and regulatory questions, international law must evolve to ensure the
protection of human rights and prevent abuses.

Shifting Power Dynamics: The global balance of power is changing, with the
rise of emerging economies and regional powers. This shift may influence the
development of international law, particularly in areas like trade, security, and
diplomacy. As new actors emerge on the global stage, the international legal
system will need to accommodate their perspectives and priorities.

Conclusion

International law remains a vital tool for maintaining order, resolving conflicts, and
addressing global challenges. While it faces significant challenges, including a lack of
enforcement mechanisms and the need to adapt to emerging issues, international law
continues to evolve in response to the changing dynamics of the global system. Through
cooperation, innovation, and the development of new legal frameworks, international
law will play an increasingly important role in shaping a peaceful and just world order.
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