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OU3NOJIOTMYECKHUE OCOBEHHOCTU ABIXATEJIBHOU
CUCTEMBbI

274

P3akynbieBa O.b.
OU3NOJIOI'MYECKASA POJIb @OPMEHHBIX SJIEMEHTOB
KPOBU

277

I'ypmanos O.A.
AHATOMUA N ©U3NOJIOT'UA HAAITOUEYHMKOB. BOJIE3HD
N CMHAPOM NIIEHKO-KVYIIIMHI'A

280
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MATEMATUKA U MEXAHUKA

Caenenus 00 aBrope(-ax): Yapwiapose bamulp, npenodasamerns.
T'ocyoapcmeennvtii snepeemuyeckuil uncmumym Typkmenucmana.

Mapuwi, Typkmenucman

«COBPEMEHHBIE 3AJAYY 1 METO/IbI IPUKJIA THOM MEXAHUKN»

AHHoOTanuA: B craThe paccMaTprBarOTCsI OCHOBHBIE HAPABICHUS MPUKJIIATHOM
MEXaHUKH KaKk (yHIAMEHTAIBHOW WHXEHEPHON JAUCHUILIIMHBI, OOBEIUHSIONIEH
TEOPETUUECKYI0 MEXAHUKY, COMPOTHUBJICHHE MaTEpPUATIOB, TEOPUI0O MEXAHU3MOB U
MalllMH, JeTaiu MamuH. OnucaHbl KJIaCCUUYECKUE U COBPEMEHHBIE METOJIbl pacyéTa
3JIEMEHTOB KOHCTPYKIUM HA MPOYHOCTb, )KECTKOCTh, YCTOUUYMBOCTD U JJOJITOBEYHOCTb.
ITokazana ponbs KoMmmbloTepHOTOo MonenupoBanus (MKD — MeTonq KOHEUHBIX
AJIEMEHTOB) B ONTUMMU3AIMU u3fenuid. [IpuBeaeHbl TpUMEPhl PEIICHUS aKTyaIbHBIX
3a/1a4 MPHUKIATHON MEXaHUKHU: pacu€T 3yOuaThIX mepeaad, BajoB, MOAITUITHUKOBBIX
y3J70B, paboTa KOHCTPYKIIMHA B IKCTPEMAJbHBIX ycloBUSX. OTMedeHa Ba)KHOCTH
JTUCUUIUIMHBL IS TOATOTOBKU MHKEHEPOB-MEXAHUKOB, SHEPTETUKOB, CTPOUTEIEH U
TEXHOJIOTOB.

KaroueBble cjoBa: mNpuKiIagHas MEXaHUKA, COMNPOTUBIICHHUE MATEPHUAIOB,
TEOpHUsT MEXAHU3MOB, JI€Talyd MAIlWH, METOJ KOHEYHBIX 3JIEMEHTOB, IPOYHOCTb,
HaJIC)KHOCTb.

BBenenue
[IpukianHas MexaHHWKa SIBISCTCS 0a30BOM HWHIXKEHEPHOW IUCIMIUIMHOM, KOTOpas
W3y4aeT METOAbl pacyéTa MEXAaHWYECKHX CHCTEM, KOHCTPYKIMH W MaIlMH Ha
MPOYHOCTH, KECTKOCTh, YCTOMYUBOCTh W JIOJTOBEYHOCTh. be3 3HAHWM MPHUKIAIHON
MEXaHUKH HEBO3MOXKHO CO3JaHue OE30MacHBIX M HSKOHOMHUYHBIX TEXHHYCCKHX
00BEKTOB — OT MPOCTOr0 KPOHIITEHHA O KOCMHUYECKOTO armnapara.

OcHOBHBIE pasaenl NMPUKJIATHON MeXaHUKH

TpanuiMoHHO MpUKIaAHAsS MEXaHUKA BKIIIOYAET YEThIpe KPYIHBIX OJIOKa!
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1. TeopeTnueckass MeXaHMKA — U3Y4aeT JBW)KCHHE U PaBHOBECHUE
MaTepHaJIbHBIX TeJ O JEHCTBUEM CUJI (CTaTHKA, KHHEMATUKA, TUHAMUKA).

2. ComporuBiieHHe MAaTEepPHAJOB — JAET  METOABI  pacuéra
HarnpspkeHud U aedopmanuii B TBEpALIX Tenax. KimtoueBble 3amaun: pacdéT
0aJIoKk Ha M3rub, CTEPIKHEW Ha pacTsHKEHHE-CHKaThe U KpydeHue, IpoBepKa Ha
YCTOMYUBOCTH (MPOAOTBHBIN U3rH0).

3. Teopuss mexanmsmoB u MammH (TMM) - aHanusupyer
KUHEMATUKy ¥ JUHAMUKY MEXaHU3MOB (pbIYa)KHbIE, KyJIauKoBbIe, 3yOuaThie),
UCCIIeIyeT CTPYKTYpPY MalllH, CHHTE3 MEXaHU3MOB C 33JJaHHBIMHU CBOMCTBaMHU.

4.  Jleraau MalIMH — COACPKUT MHKEHEPHbIE METOJUKHU pacuéra u
KOHCTPYHMPOBAHUSI THUIOBBIX Y3JIOB: COEAMHEHHH (CBapHble, pe3bOOBbIE,
HIMIOHOYHBIE), Tepeay (3youaTbie, peMEHHBIE, LIETTHBIE), BaJIOB, MOIIMITHUKOB,
MYy]T.

CoBpeMeHHBbIE MeTOAbI pacuéra
Knaccuueckue ananutudeckue MeTobl (nuddepeHiraibabie ypaBHEHUS, POPMYIIbI
XKypasckoro, Mopa) TONOTHSIOTCS YUCICHHBIMU METOAaMHU, MPEX]Ie BCETO METOJ0M
KoHeuHbIX 2nemMeHToB (MKD). Ilporpammusie komruiekchl (ANSYS, Abaqus,

SolidWorks Simulation, Kommac-3D) no3Bosior:

. paccuyuTaTh TPEXMEPHBIE MOJIETH JIFOOOH CI0KHOCTH;

. y4ecTh HEJTUHEHHBbIE CBOMCTBA MaTepHalioB (IUIACTUYHOCTD,
MOJI3y4YECTh);

. MOJEJIHNPOBATH yJIapHBIE U TEIJIOBBIE HATPY3KU;

. BBITIOJTHUTh ONTHUMH3ALMI0 Macchl W (QOpMBI  J€Tamu TpH

COXpaHEHHH IPOYHOCTH.
IIpumepsl NPUKJIATHBIX 32124

1. Pacuér 3y0uarToil nmanHapudeckoil nepegayu. Onpeaenstorcs
KOHTaKTHbIe HanpsikeHus (1o ¢popmyiie I'epua) u HanpsiKEHUs U3ruda B HOXKKE

3y0a. [logOuparoTcs Molysb, TEOMETPUS, MaTepUall U TEPMOOOPaOOTKA.
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2. IMonGop mopmmMnHUKOB KaveHnus. [lo 3amaHHON paguanbHON U
OCeBOM Harpyske, TpeOyeMON OJTOBEUHOCTH (PEcypcy) BBIUUCISAETCS
JUHAMHUYECKasl IPy3010AbEMHOCTD.
3. Ouenka BHOPOYCTONYNBOCTH poropa. Mckmouarorcs
PE30HAHCHBIE PEXUMBI IMYTEM BbIOOpAa KPUTUYECKUX YACTOT BpAILECHUS,
OTJIUYHBIX OT paboyeil 4acTOTHI.
4, IIpoBepka CBapHOro coeauHenus. PaccunrteiBaroTcs
KacaTelIbHble HAaNpsDKEHUS B IIBE, CPAaBHUBAIOTCA C JIONMYCKAEMBIMHU
3HAYEHUSAMH IS 3JIEKTPOAA U OCHOBHOI'O METAJLIA.
3naveHue B HHKEHEPHOM o0pa3oBaHUU
[Ipuknagnas wMexaHuka (OpMUPYET MHKEHEPHOE MBbIIIUICHHE. BBIMTyCKHUK,
BIQJICIOMIMI €€ MeToJlaMM, CIOCOOEH TpaMOTHO HA3HAYUTH 3amachl MPOYHOCTH,
BbIOpaTh ONTUMAJIbBHYIO KOHCTPYKTHUBHYIO (DOpMy, MpOaHAIM3UPOBATH MPUUYUHBI
noJioMKu. JlJisg SHEpreTuKoB, He(hTera30BUKOB, CTPOUTENEH U MAIIMHOCTPOUTENEH 3Ta
JTUCIUIUIMHA SBIISIETCS] GyHIAMEHTOM MPO(ECCHOHAIBHOMN eI TEIbHOCTH.

3akirouenmne
[TpukiiagHas MEXaHUKaA OCTAETCS )KU3HEHHO BAJKHOW HAYKOM, HECMOTPSI HA MOSIBJICHHE
MOIIIHBIX BBIYMCIUTEIBHBIX CpeAcTB. KommploTep He 3aMeHsieT (PU3NYECKOTo
NOHUMAaHHUSI — OH JIMIIb YCKOPSIET pacu€Thl. IH)KEHEp NOKEH YMETh CTaBUTh 3a7ady,
BBIOMpATH PACUETHYIO CXEMY, HHTEPIIPETUPOBATH PE3YIbTATHl M IPUHUMATH PEIICHUS.
JlanpHeiinee pa3BUTHE NPUKIAJAHOW MEXaHUKH CBSI3aHO C MYJIbTHHU3UIECKUM
MO/JICJIMPOBAHUEM, MUKPOMEXAHUKON U MEXAHUKON KOMIIO3UTHBIX MaT€pHUAIIOB.

Cnmcok urepatypsbi:
1. HapkoB A. B., lHanupo I'. C. ComporuBieHne marepuaynoB. — M.:

Bricmias mikona, 2019. — 624 c.

2. ApTtob6onesckuii 1. Y. Teopus mexann3moB u mammH. — M.: Hayka, 2017.
— 720 c.

3. HNBanoB M. H., ®unorenos B. A. /letanu mamuH. — M.: Beiciias mkoJia,
2018. — 408 c.
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SAb6nonckuii A. A., Hukudopos B. M. Kypc reopetnueckoit mexanuku. — CIIO.:

JIans, 2016. — 608 c.
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XUMHNYECKHUE HAYKHU

Caenenus 00 aBrope(-ax): Xyoatibepoues A., npenooasameis,
Typrxmenckuu Iocydapcmeennwitl yHugepcumem umenu Maxmymxynu

2. Awxabao, Typxmenucman

«BJIUSIHUE KUCJIOT 1 OCHOBAHHUM HA CBOUCTBA METAJLJIOB U
CIIJIABOB»

AHHoOTanusA: B3anMoneicTBUE KHUCIOT M OCHOBAaHMN C METaulaMUd W CIIaBaMu
SIBJISICTCSI BAXKHBIM (paKTOPOM, BIUSIOIINMM Ha UX JIOJITOBEYHOCTh M AKCIUTyaTal[MOHHbIE
CBOMCTBA. XMMUUYECKHE PEAKIIMU C ITUMU BEILIECTBAMH MOTYT BBI3BIBAThH KOPPO3UIO,
U3MEHEHUE MEXaHMYECKUX XapaKTEPUCTUK U Pa3pylICHUE METAJUIMYECKUX W3JICIIHM.
N3ydeHne Takux MpoIieccoB MO3BOISIET MPOTHO3UPOBATH CPOK CIY>KObI KOHCTPYKIIHI
U BeIOUpaTh METONbI 3aluThl. Hanbomnee ysa3BUMBIMU SBISIOTCS aKTUBHBIE METAJLIBI U
CIUIaBbI C BBICOKOW MOPUCTOCTHIO WIIM MUKPOTPELIMHAMHU.
Kuruessbie ciaoBa: Koppo3usi MeTaiioB, KACIOTHI, IIEJIOYH, CIJIABbl, XUMHYECKAS
CTOMKOCTh, MEXaHUYECKUE CBOWMCTBA, Pa3pylICHUE METAJIOB, 3allIUTHBIE MOKPBITHS,
NacCHUBAlLlMs, TallbBAHUYECKAsT KOPpPO3Hs, YCTOMYMBOCTH CIUJIAaBOB, METAJLTyprus,
XUMUYECKH AarpeccuBHas cpella, »JKCIUlyaralusi METAJUIOB, JOJTOBEYHOCTH
KOHCTPYKIUHI

KucnoTs! akTHBHO pearupyroT ¢ MeTauiaMu, 00pasys COJU U BBIIEISAS BOJIOPO/I.
DTOT MPOUECC COMPOBOKIAETCA PA3PYLICHUEM MOBEPXHOCTHOIO CJIOS METajia, 4To
CHIDKAET €ro IpOYHOCTh. Hampumep, KHCIOTBI paspylmiarOT aJtOMUHHUEBBIE U
KEJE3Hble KOHCTPYKUHH, BBI3bIBAasl JIOKAIbHYIO KOppo3uio. CKOpPOCTh peaKlIUuU
3aBUCUT OT KOHIICHTPALIMU KUCIOTHI, TEMIIEPATYPhl U COCTaBa CILIABA.

OcHOBaHMSI TakXe€ MOTYT BO3JCHCTBOBaTh HA METAJJIbI, XOTS HX BIIHMSHUE
otnryaercst ot kKucaoT. lllemoun cnocoOHBI pa3beAaTh aIlOMUHUN U LIUHK, 00pa3ys

T'MAPOKCHUABI M PaCTBOPHUMBIC KOMILJICKCEI. HGKOTOpBIC OCHOBAHHs BbI3BIBAIOT
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YCKOPEHHOE CTapeHHUE CIUIaBOB, OCOOCHHO MPU BBICOKOW TeMIEpaType U BIIa’KHOCTH.
[ToHnMaHKe 3TUX TPOUECCOB BAXKHO JJISI IPOMBIIIIEHHOTO MPUMEHEHUS METAJIIOB.

PaznuuHble cruiaBel UMEIOT Pa3HYI0 YCTOMYMBOCTH K KHUCJIOTaM U IEJIOYAM.
Hepxageromasi ctanbp 00J1aj1aeT BBICOKOM KOPPO3HMOHHOM CTOMKOCTHIO OJjaromaps
3alIUTHOM OKCUIHOM IJIEHKE. MeIHbIE CIIJIaBbl MOTYT MOIBEPTaThCsl HATUHUPOBAHUIO
MOJ, AEUCTBUEM KHUCIIOT, YTO U3MEHSET MX BHEIIHUN BHUJ U XMMHYECKHE CBOMCTBA.
[IpaBunbHBI TOAOOP CIIaBa JJIS KOHKPETHOM Cpeabl MO3BOJISIET CYIIECTBEHHO
CHU3UTH PUCKU Pa3pyLICHUS.

XuMHYecKas aKTUBHOCTh METAJIOB 3aBUCUT OT HUX TMOJIOXKEHHUS B PALY
HanpsHKEHUW. AKTHUBHBIE METaJUIbl, TAKME KaK KajblIMi, HATPUM U MarHui, JErko
BCTYIAIOT B PEAKITUIO C KUCIIOTaMH, OBICTPO Tepsisi MacCy. MeHee aKTUBHbBIE METaJlIbl,
Harpumep IUIaTUHA MW 30JI0TO, MPAKTUYECKU HE pa3pyllaloTcs B CTaHIAPTHBIX
YCJIOBHUSX. OTHU 3HAHUSA HCTOJB3YIOTCS TPH BLIOOPE MaTepUalioB ISl XUMHUYECKH
arpecCUBHBIX CPEL.

Koppo3us meramnos noa AeUCTBUEM KUCIOT U OCHOBAaHUM MOKET MPOTEKATh
pPa3sIUYHBIMA MEXaHU3MaMH. OTO MOXKET OBbITh NOBEPXHOCTHAs, TOYEHHAS WIIU
MEKKPUCTAIUIMTHAS KOppo3usl. Kax1plii MEXaHU3M BIIMSET HA IPOYHOCTHBIE CBOKCTBA
MO-pa3HOMY: TOu€4YHasi KOppo3us co3Aa€T JIOKalbHbIE ciadble 30HBL, a
MEKKPUCTAJUIMTHAS pa3pyllaeT CTPYKTypy cIuiaBa. {is npenoTBpalieHuss KOppo3uu
NPUMEHSIOT 3alIUTHBIE MOKPHITUS U UHTUOUTOPHI.

TeMnepaTypa U KOHUEHTpAMsl XUMUYECKUX PEAreHTOB UIPAIOT BAXKHYIO POJIb
B Mpolecce Koppo3uu. [1oBellIeHNnEe TeMIepaTypbl yCKOPSET PEAKIIUIO U YBEINYNUBAECT
CKOpPOCTh pa3pylICHHs] MeTajula. BhICOKOKOHUEHTPUPOBAHHBIE KHUCJIOTHI U IIEIOYU
pa3pymarmT MeTajul ObIcTpee, YeM ciiadble pacTBOPHI. DTHU (PaKTOPHl YUUTHIBAIOTCSA
[IPY XPAaHEHUU U SKCIUTyaTallul METAJUIMYECKUX U3JICIIUM.

3alKUTHBIE METO/IbI BKJIFOUAIOT UCIOIB30BAHUE AHTUKOPPO3UOHHBIX MOKPBITUM,
rnaccuBalMi0 U A00aBJICHUE JIETUPYIOIIMX 3JIEMEHTOB B ciuiaB. I[laccuBupoBaHue
CO3/1a€T HAa MOBEPXHOCTH METAJIA 3AIIUTHYIO IJICHKY, KOTOPask 3aMeIIIIET KOPPO3UIO.

.HGFI/IPYIOIHI/IC QJICMCHTBI, TAaKHMC KaK XpPOM MW HHKCIIb, ITOBBIIIAIOT YCTOﬁQHBOCTB

16



CIUIaBOB K KHCJIOTaM M IenodyaM. BpiOop Merona 3amuThl 3aBUCUT OT YCJIOBUH
JKCIUTyaTaluH.

Hekoropeie MeTaminbl MOTYT MOJBEPTraThCs TajJlbBaHUYECKOW KOPPO3UH B
MPUCYTCTBUU KUCIOT WJIM OCHOBAaHUM. DTO MPOUCXOJNT, KOTJIa BA PAa3HbIX METaJLIa
HAXOIATCA B KOHTAKTE B DJJIEKTPOJUTHUYECKOM cpene. boiiee akTUBHBIM MeTasl
paspymiaetcs ObIcTpee, YTO CHHXKAET JOJTOBEYHOCTh KOHCTpyKIuu. s
MPEIOTBPALLICHUS 3TOTO SIBJICHUS UCTIOJIB3YIOT U30JISILIUIO METALIOB IPYT OT APYTa.

BinsiHue KHUCIOT W OCHOBAaHUM TaKK€ MPOSBIAECTCS HAa MHUKPOCTPYKTYpE
MeTaJUIOB. Peaknuu C arpecCMBHOM Cpefod MOTYT CO3/1aBaTh MHOPbI, TPEUIUHBI U
U3MEHSTh 3€PEHHYI0 CTPYKTYpy. OTH HW3MEHEHHUS YXYILIAIOT MEXaHHUYECKHUE
XapakTEePUCTUKKA U TOBBIIAIOT XPYNKOCTh. MeTami, TMOJABEPriIuiics TaKuM
IpOLIECCaM, CTAHOBUTCS MEHEE HAAEKHBIM ISl DKCIUTyaTal|H.

N3yueHne KOppO3MOHHBIX ITPOIIECCOB MO3BOJISIET pa3padaThiBaTh HOBBIE CILJIABBI
C TOBBIIMIEHHOW XUMHUYECKON CTOMKOCThIO. (COBpPEMEHHBIE AIOMUHHUEBBIC U
TUTAHOBBIE CIUIABBI 00JIAIAIOT BBICOKOW YCTOMYMBOCTHIO K KUCIOTHBIM U IIEIOYHBIM
Bo3jeicTBUAM. CO3/1aHME TaKUX MATEPUAJIOB BAXKHO [IJIA aBUAIlMU, XMUMHUYECKON U
MOPCKOM MPOMBIIIJICHHOCTH. JTO TMO3BOJSIET YMEHBIIUTH 3aTpaThl HAa PEMOHT U
3aMEHY JETAJICH.

OKCMEPUMEHTAIbHBIE METOJIbl MCCIIEAOBAHMS BKIIOYAIOT XUMHYECKUE TECTHI,
MUKPOCKOIIMIO M DJICKTPOXUMHUECKHE H3MepeHHs. OHM TOMOTaroT OIPEACIUTh
CKOPOCTh KOPPO3HWH, XapaKTep MOBPEKJICHUN W BIUSHHUE Pa3IMYHBIX (HaKTOPOB.
Pe3ynbTaThl TakuxX HCCIACIOBAHUN TPUMEHSIOTCS IS YJIYUYIICHUS TEXHOJOTHM
00pabOTKH M 3aITUTHI METAJIOB.

KoHTpoab cpeapl SKCIuTyaTaui METAUIMYECKUX KOHCTPYKIIUN TaAK)KE CHUKAET
KOPpO3WOHHBIE PUCKH. PerynspHoe yaameHue 3arps3HCHUN, IOJJICp>KaHHUE
HEUTpanbHOTO PH M CHM)XKEHHE KOHTAKTa C arpeCCUBHBIMHU BEIIECTBAMH 3aMEJISFOT
paspymieHue. OTH MeEpbl IPOJJICBAIOT CPOK CIYXKOBI HM3JCIUN W TOBBIMIAIOT HX
0e30MMacHOCTb.

B mpOMBIIIEHHOCTH YYHUTBHIBAIOTCS HE TOJBKO TEKYIIHE, HO U JOJITOCPOYHBIC

3(dexTel BO3ACHCTBUSA KHUCIOT U Ienoded. MeTaur MOXET BBIJICpPKHUBATh
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KpPaTKOBPEMEHHOE BO3JIEUCTBHE, HO MOCTENEHHO TEPATH MPOYHOCTh MPHU JUIUTETBHOM
KOHTaKT€ C XHMHYECKUM arpecCUBHOM cpenou. IlmaHupoBaHue OKCIUTyaTanuu U
npoUIaKTHKA KOPPO3UHU SIBISIOTCS 00s13aT€IIbHBIMH.
3akioueHue
Takum 00pa3oM, BIUSHUE KUCIOT U OCHOBAaHUI Ha METAJJIbl U CIUIaBbl UMEET
KOMIUJIEKCHBIN Xapakrep. OHO BKIIIOYAET XHMHUYECKOE pa3pylleHUE, W3MEHEHUE
CTPYKTYpPBbI U MEXaHHUUECKUX CBOMCTB. 3HAaHUE ATUX MPOLECCOB MO3BOJISET HHKEHEPAM
BbIOMpATh MaTepuasbl, pa3padaThiBaTh 3aLIUTy M MPOTHO3UPOBATH JOJITOBEYHOCTH
koHCcTpykumi.  KomrmuiekcHwiii  moaxon — oOecrneuunBaeT — O0€30MACHOCTh U
HKOHOMHYECKYIO 3P (HEKTUBHOCTD.
Crucok TuTepaTyphl:
1. TlerpoB, B. A. (2018). Koppo3us MeTajoB U CIJIAaBOB: XUMHYECKHE U
MEXaHUYECKHUE acnekTol. M.: Meramnyprus.
2. Uranos, M. B. (2019). Xumuyeckass CTOMKOCTh METAJIJIOB W CIUIABOB B
arpeccuBHbIX cpenax. CII6.: Xumus.
3. Cunopos, E. H. (2020). BiausiHue KHCIIOT U IIEIOYEH Ha MEXaHMYECKUE
cBoiicTBa MeTaiuioB. M.: Hayka.
4. Kysnenos, /. JI. (2017). MerannoBenenne u kopposus. ExarepuHOypr:
YpodV.
5. BacunweB, M. M. (2021). HMuxeHepHass XWMHUS: 3alllUTa METAJJIOB OT

koppo3uu. M.: Ctpoitn3aar.
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BUOJOTMYECKHUE HAYKHN. HAYKHW O 3EMJIE Y OKPYKAIOIIEN
CPEJIE

Caenenus 00 aBrope(-ax): Oktemjanov Lukman, student.
Ashyrova Yazgul, teacher.
Oguz han Engineering and Technology university of Turkmenistan.

Ashgabat, Turkmenistan

«WEBSITE FOR "ZOO" IN ASHGABAT»

Annotation: Zoos worldwide have increasingly adopted digital platforms to
enhance visitor engagement, support conservation education, and streamline
operational management. The Ashgabat Zoo (formally known as the Ashgabat Zoo and
Botanical Garden), located in Turkmenistan's capital, represents a significant cultural
and educational institution. However, like many post-Soviet zoological parks, it lacks
a comprehensive, modern website that meets international standards for user
experience, educational content, and accessibility. This paper proposes a conceptual
framework for an official Ashgabat Zoo website. We identify core functionalities:
species catalog with interactive maps, virtual tours, educational resources for children,
ticket booking systems, conservation messaging aligned with Turkmen environmental
values, and multilingual support (Turkmen, Russian, English). Drawing on best
practices from leading zoo websites (San Diego Zoo, Zoological Society of London)
and adapting them to local infrastructure and cultural context, we argue that a well-
designed website can increase visitation, foster environmental awareness, and position
Ashgabat Zoo as a regional leader in digital wildlife education.

Keywords: Ashgabat Zoo; zoo website design; digital conservation;
Turkmenistan; wildlife education; virtual zoo tour; cultural adaptation of web

platforms.
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1. Introduction

The Ashgabat Zoo and Botanical Garden, established in 2010, houses over 250
animal species and 1,000 plant varieties in the foothills of the Kopet-Dag Mountains.
It serves as Turkmenistan's primary center for wildlife conservation, research, and
family recreation. Despite its national importance, the zoo currently has no dedicated,
fully functional website. Information about opening hours, ticket prices, animal
exhibits, and educational programs remains scattered across third-party travel blogs
and social media pages (Mamedova, 2021). This digital gap limits the zoo's reach,
especially among younger, tech-savvy visitors and international tourists.

A purpose-built website is not merely a digital brochure. It is a tool for
storytelling, conservation advocacy, and operational efficiency. This paper outlines a
strategic framework for such a website.

2. Objectives of the Ashgabat Zoo Website

Objective Description

Information provision Clear, updated data on hours, prices, directions, rules

Visitor engagement Interactive maps, animal webcams, event calendars

Education & Species fact sheets, Turkmen environmental heritage,
conservation school resources

Operational Online ticketing, membership registration, donation
management collection

Accessibility Multilingual interface (Turkmen, Russian, English)

3. Proposed Website Structure

3.1. Homepage

. Hero image carousel (key animals: Akhal-Teke horse, snow leopard,

Turkmen mountain sheep)

. Quick links: Tickets, Map, Hours, Donate

. Live feed of zoo news and birth announcements

3.2. Visit Section

. Detailed directions (including public transport options in Ashgabat)

. Ticket booking with QR code generation

20




. Accessibility guide for elderly and disabled visitors

. Rules (e.g., no feeding animals, photography policies)

3.3. Animals & Exhibits

. Interactive map of zoo grounds with species markers

. Clickable animal profiles (photo, scientific name, habitat, diet,
conservation status)

. Live webcams at popular exhibits (e.g., big cats, aviary)

3.4. Conservation & Research

. Turkmenistan's Red Book (endangered species)

. Zoo's breeding programs (e.g., goitered gazelle, Persian leopard)

. Partnerships with international zoos (EAZA, WAZA membership status)

3.5. Education

. Downloadable worksheets for school groups

. Virtual "Meet the Keeper" videos

. Online quizzes and animal-themed games for children

3.6. Support the Zoo

. Online donation (with currency options: TMT, USD, RUB)

. Adopt-an-Animal program (symbolic adoption with certificates)

4. Technical Considerations

Aspect Recommendation

Hosting Local hosting provider with CDN (Content Delivery Network)

for international access

Mobile Mobile-first design (majority of users in Turkmenistan access
responsiveness via smartphone)

Bandwidth Compressed images, lazy loading for galleries
optimization

CMS Simple CMS (WordPress or Joomla) for zoo staff to update

content without coding

Security SSL certification, secure payment gateway for tickets/donations
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5. Challenges and Mitigations

Challenge

Mitigation Strategy

Limited local web

development expertise

Use open-source zoo website templates; partner with

Turkmen technical universities for internships

Internet

infrastructure

Offer low-bandwidth version (text-only animal list, no

videos)

Content maintenance

Train one dedicated zoo staff member as digital content

coordinator

Cultural sensitivity

Avoid images or content that conflict with local norms (e.g.,

no evolution-only narratives; frame conservation within

stewardship values)

6. Educational and Conservation Impact

A well-executed website can:

. Increase annual visitation by 15-25% (based on international zoo studies)
. Reduce front-desk queuing via advance ticket sales

. Educate thousands of schoolchildren annually through virtual resources

. Attract international donors and researchers to Turkmen biodiversity

7. Conclusion

The Ashgabat Zoo deserves a digital presence that matches its biological and
botanical significance. A thoughtfully designed website—informative, engaging, and
culturally appropriate—will serve as a gateway to wildlife education for Turkmen
families, tourists, and the global conservation community. Implementation requires
modest investment but yields substantial returns in public awareness, operational
efficiency, and regional prestige. We recommend a phased approach: launch core
informational pages first, then add interactive features (webcams, virtual tours) over
12—18 months.
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«DEVELOPING A NATIONAL BIOECONOMY STRATEGY FOR
TURKMENISTAN: CHALLENGES AND OPPORTUNITIES»

Annotation: This article examines the prospects for developing a national
bioeconomy strategy in Turkmenistan, a Central Asian nation with significant natural
resource endowments and a centrally planned economic system. Drawing on recent
policy developments, scientific advancements, and regional bioeconomy trends, the
analysis identifies key opportunities—including existing biotechnology infrastructure,
government commitment to innovation, and abundant biological resources—alongside
substantial challenges such as limited investment diversification, infrastructure gaps,
and the dominance of fossil fuel industries. The article argues that while Turkmenistan
has laid important groundwork through its State Program for Biotechnology
Development (2024-2028) and emerging scientific innovations, a comprehensive
bioeconomy strategy requires integration of circular economy principles, international
investment frameworks, and cross-sectoral coordination. Recommendations include
prioritising biomass valorisation, strengthening public-private partnerships, and
learning from regional peers such as Uzbekistan and Kazakhstan.

Keywords: bioeconomy, Turkmenistan, biotechnology, sustainable
development, circular economy, Central Asia, innovation policy.

1. Introduction

The concept of bioeconomy—the sustainable production and conversion of
biological resources into food, health, energy, and industrial products—has gained
global traction as nations seek pathways toward low-carbon, resource-efficient

development. For natural resource-rich countries, bioeconomy strategies offer
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opportunities to diversify economies, create employment, and address environmental
challenges such as land degradation and waste management.

Turkmenistan, a country with substantial natural gas reserves and a
predominantly desert environment, faces unique challenges in pursuing bioeconomic
development. The nation has recently signalled strong political commitment to
biotechnology and innovation through its State Program for the Comprehensive
Development of Biotechnology (2024-2028). Concurrently, Turkmen scientists have
developed promising bio-based technologies, including cyanobacteria-based soil
stabilisers and organomineral fertilisers. However, the country lacks a cohesive
national bioeconomy strategy that integrates these initiatives into a broader economic
transformation framework.

This article analyses the current state of bioeconomy-related activities in
Turkmenistan, identifies key challenges and opportunities, and proposes strategic
directions for developing a comprehensive national bioeconomy strategy.

2. Current Context of Bioeconomy Development in Turkmenistan

2.1 Policy Framework

The most significant recent development is the State Program for the
Comprehensive Development of Biotechnology in Turkmenistan for 2024-2028,
approved by the national government. This program explicitly aims to "stimulate the
innovative production of environmentally friendly products" and "the formation of a
new bioeconomy in the country". The program prioritises import substitution and
export-oriented production based on biology and biotechnology.

Additionally, Turkmenistan has joined regional initiatives such as the Asian
Development Bank's Natural Materials Market Development Platform, which aims to
attract private investment in nature-based solutions for carbon emission reduction. This
participation signals openness to international cooperation in bio-based sectors.

2.2 Scientific and Technological Achievements

Turkmenistan's International Scientific-Technological Park of the Academy of

Sciences has produced several patent-worthy bioeconomy-relevant innovations :
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. Organomineral fertiliser from brown coal: A soil fertility restoration
technology based on local raw materials, supporting agricultural import substitution

. Sulphur-polymer concrete composite: Recycling industrial waste for
construction applications

. Cyanobacteria-based bionanocomposite: A material for desertification
control that stabilises sand dunes and supports vegetation regrowth

. Nanoemulsions from Kopetdag wormwood: Pharmaceutical
applications of local plant biodiversity

These developments demonstrate technological capacity but remain at the
laboratory or pilot scale, highlighting the need for commercialisation pathways.

2.3 Regional Bioeconomy Landscape

Bioeconomy development in Central Asia remains at an early stage. Research
indicates that recycling rates in the region barely reach 10-12% of municipal solid
waste, compared to approximately 45% in the European Union. Renewable energy
deployment has increased, with Uzbekistan growing its installed renewable capacity
by 174% between 2015 and 2024, but fossil fuels still dominate regional energy
matrices.

Uzbekistan has developed a 2020-2030 Strategy for Bioeconomy encouraging
research and development in biotechnology and biofertilisers. Kazakhstan has adopted
carbon neutrality targets for 2060. Turkmenistan, despite its strong biotechnology
policy, has not yet articulated a standalone bioeconomy strategy comparable to these
neighbours.

3. Challenges in Developing a National Bioeconomy Strategy

3.1 Structural Economic Challenges

Turkmenistan's economy remains heavily dependent on natural gas exports.
OECD data shows that 93% of recent energy investment in Turkmenistan was fossil-
fuel related. This hydrocarbon dominance creates path dependency that may divert
attention and capital from bioeconomic diversification.

The centrally planned economic model, while enabling rapid policy

implementation, may limit the private sector dynamism and entrepreneurial
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experimentation essential for bioeconomy innovation. Market research identifies
"regulatory barriers and policy uncertainties" as key constraints for Turkmenistan's
bioenergy sector.

3.2 Infrastructure and Capacity Gaps

The biotechnology market in Turkmenistan faces significant constraints,
including "limited infrastructure and resources for biotechnology research and
development" and "lack of skilled workforce in the biotech industry". Bioenergy
development similarly struggles with "lack of infrastructure for bioenergy production
and distribution" and "limited technological expertise".

These capacity gaps are compounded by Turkmenistan's predominantly arid
environment, which constrains biomass availability compared to more temperate or
tropical nations.

3.3 Investment and Commercialisation Barriers

Commercialisation pathways for bio-based innovations remain underdeveloped.
While Turkmen scientists have secured patents for bio-technologies, translation into
market-ready products requires venture capital, demonstration facilities, and industry
linkages—elements currently limited in the domestic innovation ecosystem.

International investment in Turkmenistan's bioeconomy remains constrained by
perceived risks. Regional experience suggests that "blended finance instruments and
de-risking" are necessary to attract private capital to bioeconomy projects.

4. Opportunities for Bioeconomy Development

4.1 Existing Policy Foundation

Turkmenistan's State Program for Biotechnology (2024-2028) provides an
actionable framework that can be expanded into a comprehensive bioeconomy strategy.
The program explicitly mentions "bioindustry and bioenergy" and "new bioeconomy"
as strategic directions, creating political legitimacy for further policy development.

4.2 Specific Technological Niches

Turkmenistan has identified several bioeconomy niches with competitive

potential:
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. Desertification control technologies: Cyanobacteria-based soil
stabilisation addresses both domestic environmental challenges (the country is party to
the UN Convention to Combat Desertification) and potential export markets in arid
regions globally

. Agricultural inputs from domestic resources: Organomineral fertilisers
from brown coal reduce import dependence while valorising domestic mineral
resources

. Waste-to-resource  technologies:  Sulphur-polymer  composites
demonstrate capacity for industrial symbiosis, converting waste streams into
construction materials

4.3 International Cooperation Mechanisms

Turkmenistan's participation in ADB's Natural Materials Platform creates
opportunities for technical assistance, ecosystem assessments, and pilot projects that
can build capacities and attract venture capital. This platform, involving over 40
countries, positions Turkmenistan within emerging global value chains for bio-based
materials.

Additionally, the OECD's work on production transformation for
bioeconomy offers policy lessons applicable to Turkmenistan, particularly regarding
infrastructure investment, targeted financing for smallholders, and benefit-sharing
mechanisms that respect local knowledge systems.

4.4 Alignment with Global Trends

Bioeconomy is emerging as "a new development paradigm", with major
economies establishing national strategies. Turkmenistan's early entry into this policy
space, leveraging its biotechnology investments, could create first-mover advantages
in Central Asia. The Kenyan experience demonstrates that between 20-26% of GDP is
already linked to bioeconomy sectors in some developing economies, highlighting

growth potential.
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5. Strategic Recommendations

5.1 Articulate a Standalone National Bioeconomy Strategy

Turkmenistan should develop a dedicated bioeconomy strategy that integrates
the biotechnology program with agriculture, energy, waste management, and industrial
policies. This strategy should establish clear targets, governance mechanisms, and
monitoring frameworks.

5.2 Prioritise Biomass Valorisation from Existing Flows

Given arid conditions limiting dedicated energy crop production, initial focus
should be on valorising existing biomass streams: agricultural residues, livestock
waste, municipal organic waste, and industrial by-products. Biogas production from
animal manure represents a low-hanging opportunity requiring pilot demonstrations.

5.3 Strengthen Commercialisation Pathways

Mechanisms for translating research into products require strengthening,
including technology transfer offices, proof-of-concept funding, and industry-
academia partnerships. Market research indicates that "growing demand for innovative
healthcare solutions" drives biotechnology markets —suggesting pharmaceutical
applications as priority commercialisation targets.

5.4 Develop Blended Finance Mechanisms

Drawing on regional experience, Turkmenistan should explore public-private
partnerships, green bonds, and de-risking instruments to attract international capital to
bioeconomy projects. ADB's technical assistance provides a platform for developing
such mechanisms.

5.5 Invest in Human Capital and Infrastructure

Addressing the "lack of skilled workforce" requires targeted education
programs in biotechnology, biochemical engineering, and bioeconomy business
models. Infrastructure investments should prioritise pilot facilities that bridge
laboratory research and industrial scale-up.

6. Conclusion

Turkmenistan possesses foundational elements for bioeconomy development:

political commitment expressed through the State Program for Biotechnology (2024-
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2028), emerging technological innovations from the Academy of Sciences, and
participation in international cooperation mechanisms. However, these elements
remain fragmented, lacking integration into a cohesive national bioeconomy strategy.

The challenges are substantial: hydrocarbon dependency, infrastructure gaps,
limited commercialisation capacity, and an arid environment constraining biomass
availability. Yet specific opportunities—desertification control technologies,
agricultural input production from domestic resources, waste valorisation—align with
national priorities of import substitution, economic diversification, and environmental
sustainability.

The window for strategic action is timely. As global bioeconomy frameworks
mature and regional peers advance their strategies, Turkmenistan can position itself as
a bioeconomy innovator in Central Asia. Success will require moving beyond
biotechnology research toward an integrated strategy encompassing policy coherence,
investment mobilisation, human capital development, and international partnership.
The foundation is laid; the strategy now requires articulation and implementation.
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«MAKING BIOFERTILIZER FOR ACIDIC SOILS BY RECYCLING FOOD
WASTE»

Annotation: Soil acidity is a major constraint to agricultural productivity,
affecting nutrient availability and crop growth. Conventional liming materials are
costly and not always accessible to smallholder farmers. This article presents a
sustainable alternative: producing biofertilizer from recycled food waste specifically
tailored for acidic soils. Through aerobic composting or anaerobic digestion followed
by enrichment with acid-tolerant beneficial microbes
(e.g., Bacillus and Pseudomonas species), food waste is transformed into a nutrient-
rich, pH-buffering biofertilizer. Application of this biofertilizer increases soil pH,
enhances organic matter content, and improves phosphorus and micronutrient
availability. Laboratory and greenhouse studies show yield increases of 25-40% in
maize and beans grown on acidic soils (pH 4.5-5.5). This approach simultaneously
reduces food waste sent to landfills and provides an affordable, eco-friendly soil
amendment for acid-affected regions.

Keywords: Biofertilizer, food waste recycling, acidic soils, soil pH, sustainable
agriculture, organic amendment, plant growth-promoting rhizobacteria.

1. Introduction

Approximately 30-40% of food produced globally is wasted, contributing
significantly to greenhouse gas emissions and landfill overuse (FAO, 2019).
Simultaneously, acidic soils (pH < 5.5) cover nearly 50% of the world's potentially
arable land, limiting crop production due to aluminum and manganese toxicity and

nutrient deficiencies (Von Uexkiill & Mutert, 1995). This article proposes a circular
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economy solution: recycling food waste into biofertilizer specifically designed to
ameliorate acidic soils.

2. Mechanisms of Action

When added to acidic soils, food waste-derived biofertilizer works through
several mechanisms:

. pH buffering: Organic acids from decomposition partially neutralize soil
acidity; lignin and cellulose increase cation exchange capacity.

. Microbial inoculation: Acid-tolerant beneficial bacteria (Bacillus
subtilis, Pseudomonas fluorescens) produce siderophores, auxins, and organic acids
that solubilize fixed phosphorus and protect roots.

. Nutrient supply: Food waste provides nitrogen, phosphorus, potassium,
and micronutrients in slow-release forms.

3. Production Process

The biofertilizer is produced as follows:

1. Collection and sorting: Food waste (vegetable peels, fruit scraps, bread,
coffee grounds) is separated from non-organic materials.

2. Composting or anaerobic digestion: Waste is composted aerobically for
3—4 weeks or digested anaerobically for 2—3 weeks to produce a stable organic matrix.

3. Microbial enrichment: The partially decomposed material is inoculated
with a consortium of acid-tolerant plant growth-promoting rhizobacteria (PGPR) at a
concentration of 108 CFU/g.

4. Curing and drying: The mixture is cured for 7 days, then dried to 15—
20% moisture content.

4. Performance Results

Greenhouse trials on acidic soil (pH 4.8) showed:

Treatment Final Maize Yield P Availability
Soil pH (g/pot) (mg/kg)
Control (no 4.9 45 8
fertilizer)
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Chemical NPK 5.0 78 15
Food waste 5.8 105 28

biofertilizer

These results indicate that food waste biofertilizer outperformed chemical
fertilizer in acidic conditions, increasing yield by 35% and available phosphorus by
87% (adapted from Sharma et al., 2020).

5. Advantages and Challenges

Advantages: Reduces landfill burden, lower cost than lime or chemical
fertilizers, improves long-term soil health, and supports smallholder farmers.
Challenges: Risk of heavy metal contamination if waste is not sorted properly;
requires quality control for microbial content; variable decomposition rates depending
on local climate.

6. Conclusion

Recycling food waste into biofertilizer offers a cost-effective and
environmentally sound strategy for managing acidic soils. By combining organic
matter and beneficial microbes, this approach improves soil pH, fertility, and crop
yields while reducing the environmental footprint of food waste. Further field
validation and farmer training programs are recommended to scale up adoption.
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«POSSIBILITIES OF GROWING ALGAE IN THE CLIMATIC CONDITIONS
OF TURKMENISTAN»

Annotation: Turkmenistan’s arid continental climate, characterized by high
solar radiation (up to 40 kcal/cm? annually), long daylight periods (9—10 months of
favorable light conditions), and high summer temperatures (average +31°C in July),
presents both opportunities and challenges for algae cultivation. This article analyzes
the potential for growing microalgae and cyanobacteria in Turkmenistan’s climatic
conditions using locally available water resources, including collector-drainage waters
and the saline waters of the Altyn Asyr Turkmen Lake. Research from the State Energy
Institute and the Academy of Sciences of Turkmenistan demonstrates that microalgae
such as Chlorella vulgaris, Scenedesmus obliquus, and cyanobacteria of the
genus Spirulina can be successfully cultivated during 56 months of optimal
conditions, with cell densities reaching up to 46 million cells/mL. Additional
applications include hydrogen production using heliobarge systems, wastewater
purification, and the creation of alginate biomaterials from Caspian Sea algae.
Indigenous soil algae species from the Karakum Desert region show tolerance to high
salinity (EC up to 8 dS/m) and extreme drought, offering potential for soil reclamation
and the production of "eco-soil" granules.

Keywords: Algae cultivation, microalgae, Turkmenistan arid climate, collector-
drainage water, Spirulina, Chlorella, cyanobacteria, bioenergy, wastewater treatment,

soil algae.
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1. Introduction

Turkmenistan, located in Central Asia, is characterized by a subtropical
continental desert climate. The Karakum Desert covers approximately 80% of the
country’s territory, with annual precipitation as low as 113-150 mm, summer
temperatures reaching +50°C, and high soil salinity in many agricultural regions.
Despite these challenging conditions, Turkmenistan possesses significant solar energy
resources (approximately 40 kcal/cm? annually) and extensive networks of collector-
drainage canals and saline lakes, including the Altyn Asyr Turkmen Lake, which can
serve as water sources for algae cultivation.

Recent scientific initiatives under Turkmenistan’s State Program for
Comprehensive Development of Biotechnology (2024-2028) have focused on
harnessing the potential of microalgae for renewable energy, environmental
remediation, and biomaterials production. This article evaluates the possibilities for
algae cultivation in Turkmenistan’s unique climatic and hydrological context.

2. Climatic Conditions Favoring Algae Cultivation

Turkmenistan’s climate offers several advantages for algae cultivation:

Solar radiation: The annual solar radiation intensity of approximately 40
kcal/cm? is highly favorable for photosynthetic organisms. Sunlight is available for 9—
10 months per year, creating a long growing season.

Temperature regime: The average annual temperature is +16°C, with the
hottest month (July) averaging +31°C. Minimum winter temperatures rarely drop
below freezing for extended periods. This thermal regime provides 5—6 months of
optimal conditions for mesophilic algae strains and an additional 3—4 months of
marginal conditions for cold-tolerant species.

Water resources: While freshwater is limited, Turkmenistan has abundant
secondary water sources. Collector-drainage waters from irrigated fields, estimated at
significant volumes across the country’s agricultural zones, are currently underutilized.
Additionally, the 12 interconnected lakes of the Altyn Asyr system and the 16 reservoirs

along the country’s rivers offer substantial water bodies for cultivation.
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3. Indigenous and Cultivable Algae Species

Research conducted at the Dengizkol reservoir has identified 123 species of
microscopic algae belonging to 4 divisions, 9 classes, 19 orders, 25 families, and 32
genera. The most promising species for cultivation include:

Chlorella vulgaris — Laboratory experiments on 04 culture medium
demonstrated cell densities reaching up to 45.1 million cells/mL. This species is valued
for rapid growth, high protein content, and wastewater treatment capabilities.

Scenedesmus obliquus — Achieved cell densities of 46.4 million cells/mL in
experimental conditions. This species shows high tolerance to variable water quality.

Cyanobacteria (Spirulina genus) — Naturally occurring in Turkmenistan,
Spirulina is being studied at the Biotechnology Laboratory of the Academy of Sciences
of Turkmenistan for applications in bionanotechnology, pharmaceuticals, and even as
a component of "living building materials".

Soil algae from the Karakum Desert — The Repetek Nature Reserve alone
contains 18 species of soil algae adapted to extreme aridity and high salinity. Research
from similar Central Asian arid ecosystems indicates that green colony algae are more
sensitive to salinity (declining at EC = 8 dS/m), while blue-green algae (Nostocales)
show greater tolerance and can be used for soil reclamation.

4. Current Research and Applications

4.1 Bioenergy Production

The Renewable Energy Research and Production Center at the State Energy
Institute of Turkmenistan has conducted long-term laboratory experiments
demonstrating that microalgae can produce charged ionic metabolites during growth,
which alter the electrochemical properties of collector-drainage water, enabling
renewable energy harvesting. This approach simultaneously generates bioenergy and
purifies wastewater for agricultural reuse.

4.2 Hydrogen Production

In the Altyn Asyr Lake region, Turkmenistan’s Academy of Sciences
Technology Center is operating a "Heliobarge" (I'enno0apxa) system for hydrogen

production. This specialized apparatus uses single-celled algae in combination with
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solar radiation to enhance photosynthesis and produce hydrogen. The system consists
of a transparent polyethylene-covered tank filled with natural gypsum sand that
supports algal growth. Hydrogen accumulates in the air space between the sand and the
cover, then is compressed into storage tanks.

4.3 Biomaterials from Caspian Sea Algae

A new technology developed in the Biotechnology Laboratory of the
International Science and Technology Park produces alginate compositions from blue-
green and brown algae harvested from the Caspian Sea. These biopolymers have
applications in biomedicine (wound healing and tissue engineering), the food industry,
and cosmetology. The combination of alginate with blue-green algae adds antioxidant
and anti-inflammatory properties to the final product.

4.4 Soil Reclamation and "Eco-Soil" Production

Taking into account the high salinity and pH of soils in Turkmenistan’s Ahal and
Dashoguz provinces, researchers have prepared combined "eco-soil" granules by
adding mineral fertilizers (NPK) to calcium algae grown in natural gypsum sediment.
The industrialized production of these granules is feasible using the waters of the
country’s 16 river reservoirs and 12 interconnected lakes of the Altyn Asyr system.

4.5 Wastewater Treatment

Experiments confirm that microalgae can utilize pollutants present in collector-
drainage waters, offering a biological purification method for secondary water
resources. Purified water can then be reused for irrigation of salt-tolerant crops, forage
cultivation, and maintaining stable livestock production.

5. Limitations and Challenges

Despite favorable conditions, several challenges must be addressed:

Water availability during winter: While 5-6 months are optimal, the
remaining months require heated greenhouse systems or strain selection for cold
tolerance.

Salinity management: Many water sources have high salt content. While some
species tolerate EC up to 8 dS/m, salt crust formation inhibits all algae growth,

requiring careful water quality monitoring.
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Scale-up infrastructure: Current research is laboratory-scale. Pilot facilities
and commercial-scale operations require investment in photobioreactors or open pond
systems.

Species selection: Optimal species may vary by region and application.
Systematic screening of the 123 identified species is needed to match strains with
specific purposes (energy, feed, biomaterials, or soil reclamation).

6. Future Directions

The Turkmen government has prioritized renewable energy and biotechnology
under the anti-crisis energy policy. Future work should focus on:

. Large-scale pilot projects using Altyn Asyr Lake water for combined
hydrogen and biomass production.

. Development of cold-tolerant algal strains to extend the cultivation season
beyond 5—-6 months.

. Integration of algae cultivation with existing agricultural drainage systems
for closed-loop water management.

. Commercialization of alginate biomaterials from Caspian Sea algae for
medical and cosmetic markets.

7. Conclusion

Turkmenistan’s climatic conditions—abundant solar radiation, long growing
seasons, and high summer temperatures—are highly suitable for algae cultivation. The
country’s extensive secondary water resources (collector-drainage canals and saline
lakes) provide a sustainable water source without competing with drinking or
agricultural freshwater supplies. Indigenous algae biodiversity includes at least 123
species with known cultivation potential, including Chlorella vulgaris, Scenedesmus
obliquus, and Spirulina. Ongoing research at Turkmenistan’s scientific institutions has
already demonstrated viable applications in bioenergy, hydrogen production,
wastewater treatment, soil reclamation, and biomaterials. With continued investment
in scale-up infrastructure and species optimization, algae cultivation represents a

promising sustainable development pathway for Turkmenistan’s arid environment.

38



References:

1. Rahmanova, A. (2024). Algae as the Basis of the Building Material.
Tirkmenmetbugat.

2. Rahmanova, A. (2025). A new technology for obtaining biomaterial from
Caspian Sea algae has been developed. Yashlar.gov.tm.

3. Saryev, K. (2024). Turkmen Scientists Look to Microalgae for Green
Energy and Wastewater Treatment. Neutral Turkmenistan / The Free Library.

4. Turkmen Agricultural University. (n.d.). Natural stoppage of cotton
growth. KubepJlenunka.

5. Turkmenistan Academy of Sciences Technology Center. (2023).
Determining the algoflora of Dengizkol Lake and breeding promising species in

laboratory conditions. CORE.

39



Caenenus 00 aBrope(-ax): Ilaccaes [ aprvibaii, npenodagamern,
Kymnwvies Hypmoipam, Capwiesa Atinap, Amabaes /laviany, cmyoenmot,
Typxmenckuu cenbCcKOX03AUCMEEHHBIU UHCIMUMYMT

2. Hawoeys, Typkmenucman

«KIIMMAT 1 OKOCUCTEMBI: BIUAHUE U3MEHEHUSA K/IMMATA HA
PACTEHUSA U KUBOTHBIX»

AnHotanus: VccnenoBanue (pOKyCUPYETCs Ha OCHOBHBIX MEXaHU3Max BO3CHCTBUS
MOBBIIIICHUE TEMIIEpaTyphl, U3MCHCHUE PEXHMa OCAIKOB M YBEIMYCHHE YaCTOTHI
OKCTPEMaJIbHBIX MOTOMHBIX SIBIICHUH. AHAIM3UPYIOTCS PEaKIUd PAaCTCHUH, BKIIFOUYas
CIABUTH B cpokax (eHomornmyeckux (a3 (IBETCHUS, TUIOJOHOIICHHMS), U3MCHCHHS B
reorpauUecKkoM apeajie¢ U CIOCOOHOCTH K aJanTalldd K HOBBIM TeMIIEPaTypHBIM
pexxuMaM W 3acyxaM. PaccmarpuBaeTcsi BIWSIHHE KIMMATHYECKUX H3MCHEHHU Ha
KUBOTHBIX, TIPOSIBIISIONICECS B HM3MEHEHWW MUTPAIMOHHBIX WyTeH, HapylIeHUH
CUHXPOHHU3AIMA MEXIYy XUITHUKAMHU W JKepTBaMu ((PEHOJOTHYECKUH MHCMAaTd) U
COKpAIllCHHH >KU3HEHHO Ba)XKHBIX MecT oOuTtaHusa. Ocoboe BHUMAHHE YAETSETCS
YSA3BUMOCTH IKOCHUCTEM, TAaKHX KaK KOpaJUIOBbIC PH(BI M apKTHUYECKHE PETHOHBI, U
yrpo3e BBIMHpAHUS BHJIOB. BBIBOIBI MOMYCPKUBAIOT HEOOXOMUMOCTH pa3pabOTKH
() PEKTUBHBIX CTPATETHil COXpaHEeHUs OMOPa3HOOOPa3us M CMSATUYCHUS IOCTIEACTBUM
W3MEHEHHUSI KJIIMMaTa.
KiioueBble cjioBa: l3meHeHue kimMmara, 3KOCHUCTEMBI, PACTCHHS, >KUBOTHBIC,
dbenonorus, apean, Murpaius, onopaznooOpasue, BRIMUPaHUE BUI0B, MUCMATY.
W3menenne kuMara, BBI3BAHHOE TPEKJIE BCETO aHTPOIIOTEHHBIMU BBIOPOCAMH
MAPHUKOBBIX Ta30B, OKA3BIBACT TIIyOOKOE BO3JICHCTBHE HA BCE DKOCHCTEMBI 3EMITH.
[ToBeimieHre TI00ATBPHON TEMIEPATYPhl U M3MEHEHHE PEXKHUMa OCAJKOB HApPYIIAOT
TOHKUYW OajaHC, yCTAHOBUBIIUKCA 3a THICSYENETHSA. ITO CO3/MaeT Oecmpere/IeHTHbIC
BBI30OBHI JIJIS1 PACTEHUH M KUBOTHBIX, OT KOTOPBIX 3aBUCHUT CTAOMIIBHOCTH OnOC(hepHl.

OTH U3MEHEHUS IMPOUCXOIAT CIIMIIKOM 6BICTpO JJIA OOJBIIMHCTBA BHUOB.
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OCHOBHOE TMpPAMOE BO3IACHUCTBUE HA 3KOCHUCTEMBI CBSI3aHO C TMOBBIIIEHUEM
cpeaHel rio0anbHON TeMIepaTypbl. ITO MPUBOJUT K TASTHUIO JIEAHUKOB, TOBBIIIICHUIO
YpPOBHSI MOpsi M M3MEHEHHIO TEIUIOBOro OanaHca Cylmu U okeaHoB. [loBwiiieHue
TEMIEpPaTypbl B TEPBYIO OUYEpPEIb CKAa3bIBACTCS HA APKTUYECKUX U ABIUKUCKHUX
peruoHax, rjae MoTerieHue MPOUCXOIUT OBICTPEE BCETO.

JI71st pacTeHUM KPUTHYECKUM TOKa3aTesIeM SIBIIIETCS u3MeHeHne eHOI0Tul —
CPOKOB HACTYIUIEHUSI CE30HHBIX SABJICHHUI. MHOrME BHJIbl HAUYMHAIOT I[BECTH U
IUIOJJOHOCUTh paHbllle B OTBET Ha OoJjiee paHHee HacTyljieHue BecHbl. CHBuUT
dbenonornueckux a3z MOXKET HaAPYUIUTh IUKIBI OINBUICHUS, €CJIM HAaceKOMbIe-
ONBUIMTENN HE YCIEBAIOT aJJalITUPOBATHCS K HOBBIM CPOKaM.

[ToBbIIIeHNE TEMIIEpaTyphl TAK)KE BBI3BIBACT CIBHUTI reorpaduyecKux apeayion
MHOTHX BUJOB pacTeHui. Termiomo0uBbie BUIbI MUTPUPYIOT HA CEBEP WJIM BHIIIC B
TOpHbI, 3aMeIIasi X0JIOJ0JIFOOMBBIE BU/IbI, KOTOPbIE HE MOTYT HAWTHU TOAXOSAIINX IS
cebs1 ycloBUH. DTO MNPUBOAUT K TIEPECTPOMKE PACTUTENIBHBIX COOOIIECTB U
KOHKYPEHILIMU MEXIY BUAAMU.

3acyXr M U3MEHEHUE PEXUMa OCANKOB SBISAIOTCA €HI€ OJHUM MOUIHBIM
(akTOpOM BO3JEHCTBUS HAa PACTUTEIBLHOCTD. J{JTUTENbHbBIE TEPUOABI 3aCYXH MPUBOIST
K YBSIITAHUIO, CHYDKEHUIO YPOKaWMHOCTH U YBEJIUYEHUIO MTOKAPHOUN ONACHOCTH B Jiecax.
BnaxkHple TpONHYECKHME HKOCHCTEMBI MOTYT CTpPaJaTh OT HEXapaKTEPHBIX CYXHX
CE30HOB, yIpoXkas ux OMopasHooOpasuio.

Peakuys ®KUBOTHBIX Ha U3MEHEHUE KJIMMATa MHOTOTPAaHHA U YaCTO MPOSIBISETCS
B HApPYIIEHWU WX KU3HEHHBbIX HUKIOB. [loBhlllIeHHE TeMIlepaTypbl BIHUSET Ha
MeTabOoJIM3M XJAJHOKPOBHBIX JKMBOTHBIX, TaKUX KaK HACEKOMbBbICE W PENTHIHH,
U3MEHASI CPOKM HMX Pa3MHOXKEHHMSI M AaKTUBHOCTH. JTO MOXKET CEpPbE3HO
JeCTa0UIN3UPOBATh MUIIEBHIE LEMH.

Y MHOTHX MUTPUPYIONIMX BHUIOB >KABOTHBIX HAONIOAAIOTCS HM3MCHCHUS B
MUTPALMOHHBIX MYTAX U cpokax. [ITUIIEI TpUiIeTaloT Ha MecTa THE3/J0BAHUSI PaHbIIIE,
a HEKOTOpPbI€ BUJBI PHIO CIBUTAIOT HEPECTOBBIE MUTPALUHU. DTU CIABUTHU SIBIISIIOTCS

MOTIBITKOM CHUHXPOHU3HUPOBATH CBOC ITIOBCACHUC C TCMIICPATYPHBIMU YCIIOBUSAMU.
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Onnoit u3 HanboJiee CEPhE3HBIX MPOOIIEM SBIACTCS (PEHOIOTHYECKUI MUCMATY
(paccornacoBaHuE) MEXKY XUIIIHUKAMU U UX )KEPTBAMHU, UK MEXKY PACTCHUSIMH U UX
notpeburensmu. Hampumep, eciy HaCEKOMOE-BPEIUTENb MOSBISCTCS PaHBIIE, YeM
€ro XHWIIHHUK, 3TO MOXET MPUBECTH K BCHBIIIKAM YHUCICHHOCTH BpEIUTEIIS.
Hapymienue 3ol CMHXpOHU3AIMK CHIXKAET BEDKMBAEMOCTh MHOTUX BHUJIOB.

Cokpaiienuie u (pparMeHTaIMsl MECT OOUTAHUSI SIBISETCS MPSMBIM CJIEICTBUEM
KIIMMAaTHYEeCKUX M3MEeHeHuW. TasHue MOPCKOro JbJa JIMIIAET OeNbIX MeIBeIeH u
TIOJIGHEW OXOTHUYBMX yrojauid. [loBblllieHHE TeMImepaTyphl OKeaHa BBI3bIBACT
oOecIiBeUnBaHNE KOPAUIOBBIX PHUGOB, YHUUYTOXKAS IETbIE MOPCKHE SKOCHUCTEMBI,
KOTOPBIE SBJISIFOTCSI IOMOM JIJIsI THICSIY BUJIOB.

B ropHBIX 3KOCHMCTEMax HaOJIOAAETCS TOIBEM TPaHMI] JICCHOTO IMosca U
aBIUUCKUX JIyroB. PacTeHus U )KMBOTHBIC, MPUCTIOCOOICHHBIE K )KU3HU Ha OOJIBIION
BBICOTE, CTAJIKUBAIOTCS C COKpAI[EHUEeM CBOMX YHHUKAJIbHBIX MECT OOMTaHUA. Y HHUX
HET BO3MOYKHOCTHU MOJHATHCS BBIIIE, YTO CTABUT UX MOJ YTPO3y BHIMUPAHMUS.

BoaHble »KocHCTEMBI CTpajatOT OT IMOBBINIEHUS TEeMIEpaTypbl BOIbI U
3aKkucieHus: okeaHa (u3-3a moromienus $\text{CO} 2$). Temnas Boga cHUXKaeT
collepKaHue KHUCIOpOoAa, YTO KPUTHYHO ISl PHIO M APYTUX BOJHBIX OPTaHU3MOB.
3aKuCIIEHUE YIpOKaeT OpraHu3MaM C U3BECTKOBBIM CKEJIETOM HJIM PAKOBUHOM, TAKUM
KaK MOJUTFOCKH U KOPAJIJIbI.

N3meHeHne KnrmaTa TakyKe yCUIMBAET PaclpOCTPAHEHUE NHBA3UBHBIX BUJOB U
Oone3Heii. bonee Temble 3UMBI TIO3BOJISIIOT BPEAUTEISIM M MATOT€HAM BBIKUBATH B
palioHax, T/Ie OHU paHbIIe MOTrHOAM OT MOPO30B. JTO OKAa3bIBAET JOMOJHUTEIHLHOE
JaBJICHUE Ha MECTHBIC, YK€ OCIIa0JICHHBIC SKOCUCTEMBI.

Yrpo3a BbIMUpaHUs BUIOB PACTET B T'€OMETPUYECKOM mporpeccuu. Buabl c
Y3KUM apeajoM, HU3KOW CIOCOOHOCTBIO K PACCENICHUIO WIIM KECTKOW MPHUBSI3KOU K
ONpE/ICICHHBIM KJIMMAaTHYECKUM HUIIaM, OCOO0eHHO ys3BuUMBbIL. HecnocoOHOCTH
OBICTPO amanTUPOBATHCS K HOBBIM YCJIOBHSIM BEIET K PE3KOMY COKPAIICHUIO
MOMYJISIITHAM.

N3menenue knumara BiIusgeT Ha OMopa3HooOpa3ue He TOJIbKO Ha BUJIOBOM, HO U

Ha TE€HETUYECKOM YPOBHE. DBBICTpbIE M3MEHEHUs CpeAbl OTPAHUYMBAKOT BpPEMs IS
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€CTECTBEHHOTO OTOOpa H ajanTaluH, 4YTO BEAET K TOTepe TEeHETUYECKOIo
pa3HooOpa3usi BHYTPU MOMYJSIUNA. DTO CHUXKAET UX CHOCOOHOCTh MPOTHUBOCTOATH
OyIyIIMM CTpeccaMm.

KntoueBoil crTparerueil CMArdyeHus: BO3ICUCTBUS HA SKOCUCTEMBI SIBISAECTCA
COXpaHEHHE W BOCCTAHOBJICHHE JKOJOTUYECKUX KOPUIOPOB. OTH KOPUJIIOPHI
MO3BOJIAIOT JKUBOTHBIM U PAaCTeHHMsIM 0€30MacHO MHUIPUPOBATh B IMOUCKax Ooliee
MOAXOASANIUX KIMMATHYECKUX YCJIOBUH. DTO TOBBIMIAET OOIIYyI) YCTOWYUBOCTH
O6uopazHooOpasus.

Heobxonuma apanTanus MOpUPOAOOXPAHHOTO MEHEIKMEHTA K HOBBIM
KIMMAaTHYECKUM peausiM. DTO BKJIIOYACT TEPECMOTP TPaHUI] OXPaHSIEMBIX
TEPPUTOPUNA C YYETOM MPOTHOZUPYEMOTO CJHBHUTa KIMUMATHYECKUX 30H. Y CHIUS
JIOJDKHBI OBITh HAIPABJICHBI HA CO3/JaHUE KJIMMATUYECKH YCTOMUMUBBIX JaHIIa(TOB.

MexayHapoHOE COTPYJHUYECTBO H BbIMojgHeHHe 1ened [lapmkckoro
COTJIAIIEHHsI TI0 COKPAIEHUIO BBIOPOCOB SIBJISIOTCS €IMHCTBEHHBIM JOJITOCPOYHBIM
pemienrieM. CHUXEHUE TEMIIOB TMOTEIJICHUS [aeT BUJAM OOJIbIe BpPEeMEHH s
SBOJIOLIMOHHOW aJanTalvi. YCWIHS 1O CMSITYEHHI0 HM3MEHEHUN KIuMara H
COXpaHEHHUIO OMOPa3HO0Opa3Hs HEPA3PHIBHO CBSI3AHBI.

3akiilouenne

B urore, B3aumoaeiicTBUE MEKy KIIMMATOM M 3KOCUCTEMAaMH MOKa3bIBAET, UTO
W3MEHEHHUS B OJTHOM CHCTEMe HeM30E€KHO BBI3BIBAIOT KacKajaHbIe d(PGEKThl B APYTOH.
Jlyist coxpaHeHHsI paCTeHUI U )KUBOTHBIX HEOOXOAMMBI HEMEIJICHHBIE U MACIITA0OHBIC
MEpBbI, COYETAIONINE TI00ATBHOE CHIKEHHE BHIOPOCOB C JOKAIbHBIMU CTPATETHUSIMU
aJanTalyyd U pecTaBpallyu.
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«SMART DEVICE INSTRUCTOR»

Annotation: The proliferation of smart devices (smartphones, tablets,
smartwatches, and IoT appliances) has transformed how individuals access
information. However, these devices are traditionally reactive rather than proactive in
educational contexts. This paper introduces and conceptualizes the Smart Device
Instructor (SDI), an intelligent, adaptive tutoring system embedded within everyday
smart devices. Unlike conventional mobile learning applications, the SDI leverages
artificial intelligence (Al), sensor data, and real-time user behavior analytics to provide
contextual, personalized instruction across various domains (e.g., language learning,
professional skills, health education). The article examines the theoretical foundations
of microlearning, ubiquitous learning (u-learning), and adaptive feedback systems. We
propose a three-layer architecture: perception, cognition, and instruction layers.
Furthermore, we discuss pedagogical benefits (e.g., just-in-time learning, reduced
cognitive load) and challenges (privacy, algorithmic bias, digital distraction). Future
research directions include emotion-aware tutoring and federated learning for
personalization without compromising user data.

Keywords: Smart device instructor; ubiquitous learning; artificial intelligence
in education; personalized tutoring; m-learning; microlearning; adaptive feedback

systems.
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1. Introduction

The last decade has witnessed an exponential increase in smart device
ownership. According to recent statistics, over 6.8 billion smartphones are in use
globally. Nevertheless, formal education still predominantly relies on scheduled,
classroom-based instruction. This dichotomy creates a "learning gap" where
individuals cannot access immediate, context-aware help. The concept of a Smart
Device Instructor (SDI) aims to bridge this gap by transforming every smart device
into a proactive tutor.

An SDI is defined as a software agent embedded within a smart device that
collects user interaction data, environmental cues (time, location, motion), and
performance metrics to deliver personalized instructional content in real time.

2. Theoretical Foundations

2.1. Ubiquitous Learning (U-Learning)

U-learning extends e-learning and m-learning by embedding learning into
everyday activities (Chen et al., 2008). The SDI operationalizes u-learning through
continuous, unobtrusive availability.

2.2. Microlearning

Microlearning segments educational content into small, focused units (3—7
minutes). SDIs capitalize on microlearning by offering short tutorials during natural
pauses (e.g., waiting for a bus or between meetings).

2.3. Adaptive Feedback Systems

Modern adaptive systems use Item Response Theory (IRT) or Bayesian
Knowledge Tracing to adjust difficulty. Unlike web-based tutors, SDIs integrate sensor
data (e.g., accelerometer to detect walking) to decide when to push a lesson.

3. Proposed Architecture of a Smart Device Instructor

The SDI consists of three core layers:

Layer Function Technologies/Techniques
Perception Gathers user and On-device sensors, usage logs, gaze
Layer environmental data tracking (via front camera)
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Cognition Analyzes data, infers Lightweight transformers,
Layer user state, decides | reinforcement learning, rule-based policies
intervention
Instruction Delivers content, Micro-videos, flashcards, voice
Layer collects feedback assistants, haptic alerts

The cognition layer is central: it determines when to interrupt (low-cost
interruptibility estimation) and what to teach (learner’s forgetting curve).

4. Pedagogical Applications

4.1. Language Learning

An SDI can detect that a user is in a French restaurant (via GPS and restaurant
Wi-Fi) and proactively teach five relevant phrases (“I’addition, s’il vous plait”).

4.2. Professional Upskilling

For a software developer, the SDI analyzes code typed in an IDE, identifies a
repeated error regarding Python decorators, and shows a 90-second interactive example
on the smartwatch.

4.3. Health & Safety Training

If a user’s heart rate exceeds 120 bpm while reading about CPR, the SDI triggers
a step-by-step visual guide on chest compressions.

5. Benefits and Challenges

5.1. Benefits

. Just-in-time learning: Knowledge is delivered when immediately
relevant.

. Spaced repetition: The SDI can schedule reviews optimally.

. Reduced extraneous cognitive load: No need to open a separate app or
website.

5.2. Challenges

. Privacy concerns: Continuous collection of location, camera, and app
usage data creates surveillance risks.

. Interruption management: Poorly timed interventions cause annoyance

rather than learning.
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. Algorithmic bias: If training data lacks diversity, instructional examples
may favor certain demographics.

6. Future Research Directions

1. Emotion-aware SDIs: Using facial expression analysis and voice stress
detection to adapt teaching style.

2. Federated learning for SDIs: Personalizing models without uploading
raw user data to central servers.

3. Cross-device coherence: An SDI that starts a lesson on a phone and
continues on a smart TV or car dashboard.

7. Conclusion

The Smart Device Instructor represents a paradigm shift from device-centric
notifications to learner-centric intelligent tutoring. By integrating microlearning,
adaptive algorithms, and sensor data, SDIs can make lifelong learning seamless and
contextual. However, ethical design (privacy, user control) must be prioritized. Future
work should focus on field experiments to measure long-term retention and user
acceptance.
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«360° VIRTUAL HOTEL TOUR AND TRAVEL PLATFORM»

Annotation: The travel and hospitality industry has undergone rapid digital
transformation, yet online hotel booking platforms still rely heavily on static images
and user-generated reviews. These traditional representations often lead to mismatched
expectations, dissatisfaction, and increased cancellation rates. This article explores the
integration of 360° virtual tour technology into a unified travel platform. Unlike
conventional 2D galleries, 360° tours provide immersive, interactive experiences that
allow potential guests to navigate hotel lobbies, guest rooms, and amenities as if
physically present. We examine the technological components (spherical photography;,
VR rendering, cross-platform compatibility), user experience benefits (reduced
uncertainty, increased trust, higher conversion rates), and implementation challenges
(bandwidth requirements, production costs, content update frequency). Empirical
studies cited show that listings with virtual tours receive up to 67% more booking
inquiries. The paper concludes that 360° virtual tours are no longer a luxury but a
competitive necessity for modern travel platforms.

Keywords: 360° virtual tour; hotel booking platform; immersive technology;
travel technology; user experience; pre-travel decision-making; virtual reality in
tourism.

1. Introduction

Online travel agencies (OTAs) such as Booking.com, Expedia, and TripAdvisor

have become the primary channels for hotel reservations. However, a persistent
problem remains: the gap between online representation and onsite reality. A
beautifully photographed room may hide a noisy street view, cramped bathroom, or

outdated furniture. This information asymmetry leads to what marketers call
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"expectation-experience dissonance" (Gretzel et al., 2015). The 360° virtual hotel tour

emerges as a powerful solution, offering transparency and immersion that static media

cannot achieve.

2. What Is a 360° Virtual Hotel Tour?

A 360° virtual tour is an interactive digital simulation of a physical space. Using

a series of equirectangular panoramic images captured by special cameras (e.g., Ricoh

Theta, Insta360), users can:

pool).

Pan left, right, up, and down.
Zoom into details (e.g., bed linens, bathroom fixtures).

Navigate between connected scenes (e.g., lobby — elevator — room —

When embedded into a travel platform, these tours function as a "try-before-you-

book" mechanism.

3. Technological Framework

Component Description
Capture 360° cameras + tripod; consistent lighting and stitching software
Processing Stitching, color correction, hotspot linking (e.g., using Pano2VR
or Marzipano)
Hosting & Web-based player (WebGL/HTMLS5) compatible with desktop,
Delivery tablet, and mobile
Integration API connection to booking engine (availability, pricing, room

selection)

Optional enhancements include dollhouse view (3D floor plan) and ambient

audio (reception noise, pool splashes) for deeper immersion.

4. Benefits for Users and Platform Operators

4.1. For Travelers (End Users)

View.

Reduced uncertainty: Visual confirmation of room size, cleanliness, and

Time efficiency: Explore multiple hotels virtually without physical travel.
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. Accessibility: Elderly or mobility-limited users can inspect accessibility
features (elevator width, shower grab bars).

4.2. For Hotels and Travel Platforms

. Increased conversion: Properties with virtual tours report 30-67% more
bookings (Tussyadiah & Pesonen, 2016).

. Lower cancellation rates: Informed customers are less likely to cancel
upon arrival.

. Competitive differentiation: Smaller hotels can compete with chains by
showcasing unique charm.

5. Challenges and Limitations

Challenge Mitigation Strategy
High production cost Use entry-level 360° cameras (300-300-800) or
outsourced services
Regular content updates Renovate or rebrand? Schedule bi-annual recapture
Bandwidth & loading Optimize image compression (e.g., JPEG with progressive
speed rendering)
User motion sickness Avoid rapid panning; add optional "guided tour" mode

6. Future Directions

. Al-powered virtual concierge: Within the 360° tour, users can click on
objects (e.g., a coffee machine) to ask questions: "What brand is this?"

. Live virtual tours: Real-time video walkthrough with a hotel staff
member answering questions.

. Integration with AR: Using smartphone camera to overlay virtual room
furniture in user's own home (mixed reality).

7. Conclusion

The 360° virtual hotel tour is transforming travel platforms from passive catalogs
into interactive decision-support tools. While implementation requires initial
investment, the return in user trust, booking conversion, and reduced post-purchase
dissonance is substantial. Travel platforms that fail to adopt immersive visualization

risk obsolescence in an increasingly experience-driven digital economy.
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«"OGUZLAR" MARKETPLACR PLATFORM»

Annotation: The rise of global e-commerce platforms (Amazon, Alibaba, Etsy)
has created unprecedented access to goods worldwide. However, these platforms often
marginalize culturally specific products, traditional crafts, and regionally significant
items due to algorithm biases, language barriers, and homogenized categorization. This
paper introduces and conceptualizes the Oguzlar Marketplace Platform, a specialized
digital marketplace designed to connect producers, artisans, and consumers of Turkic
cultural goods—from Oghuz-derived traditions (Turkish, Azerbaijani, Turkmen,
Gagauz, and Qashqgai communities). We examine the platform's unique value
proposition: cultural authentication mechanisms, community-driven trust systems,
vernacular payment integration, and logistic solutions for cross-border trade within
Turkic regions. Drawing on digital anthropology and e-commerce design principles,
we propose a four-pillar framework (Authenticity, Trust, Accessibility, Heritage).
Preliminary analysis suggests that culturally focused marketplaces can preserve
intangible heritage while generating sustainable income for rural artisans. Challenges
include moderation of cultural claims, platform scalability, and competition with
generalist platforms.

Keywords: Oguzlar marketplace; Turkic e-commerce; cultural marketplace;
artisan platform; digital anthropology; Oghuz heritage; traditional crafts; ethno-
commerce.

1. Introduction

The Oghuz Turks (Oguzlar) represent a major branch of Turkic peoples,
including modern Turks, Azerbaijanis, Turkmens, Gagauz, and Qashgais. Their shared

material culture—carpets, copperware, calligraphy, musical instruments (saz, gopuz),
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and culinary tools—constitutes a rich but commercially fragmented heritage.
Generalist e-commerce platforms fail to serve this niche effectively. A felt rug maker
in Ashgabat cannot easily compete with mass-produced Chinese carpets on Amazon's
algorithmic ranking. Similarly, a coffee pot (cezve) craftsman from Gaziantep struggles
to authenticate his product's cultural provenance. The Oguzlar Marketplace
Platform proposes a dedicated solution.

2. Conceptual Framework

2.1. What is Oguzlar Marketplace?

It is a digital multi-vendor platform exclusively for products that:

. Originate from or are inspired by Oghuz Turkic traditions.

. Are made by artisans and small producers within Turkic-majority regions
or diaspora communities.

. Carry verifiable cultural claims (materials, techniques, design motifs).

2.2. The Four Pillars

Pillar Description

Authenticity Certification system using community review and expert verification

(e.g., folklorists, master artisans)

Trust Seller ratings based on cultural accuracy, not just delivery speed

Accessibility Multilingual interface (Turkish, Azerbaijani, Turkmen, English,
Russian)

Heritage Educational content (story behind each craft, video of production
process)

3. Technological and Operational Features

3.1. Core Functionalities

. Smart Catalog: Taxonomies organized by craft type (weaving,
metalwork, ceramics, embroidery), region (Anatolia, Caucasus, Central Asia), and
historical period.

. Cultural Authentication Badge: Sellers submit product photos, process
videos, and material declarations. A hybrid Al-human review system flags inauthentic

1tems.
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Vernacular Payments: Integration with local systems (Papara in Turkey,

Millennium in Azerbaijan, mobile money where applicable) alongside credit cards.

Logistics Bridge: Partnerships with regional carriers (PTT, Azerpost,

Turkmenpost) for affordable cross-border shipping.

3.2. User Experience Differentiation

Unlike Etsy or eBay, Oguzlar Marketplace offers:

Story-driven listings: Every product includes a "Cultural Origin" section

describing motif meanings (e.g., elibelinde motif on kilim = fertility).

Virtual craft tours: 360° videos of artisans at work.

4. Benefits

4.1. For Artisans and Small Producers

Access to a targeted, culturally aware customer base.

Higher margins (no suppression by mass-produced goods).

Preservation of traditional techniques through economic viability.

4.2. For Buyers

Confidence in authenticity and fair trade.

Discovery of region-specific items not found on mainstream platforms.

Direct connection to makers (messaging, custom commissions).

4.3. For Turkic Cultural Heritage

Documentation and valorization of intangible heritage.

Inter-generational transmission (younger artisans see economic future in

traditional crafts).

5. Challenges and Mitigations

Challenge Mitigation
Authenticity fraud Blockchain-based provenance trail (e.g., NFT-linked
certificates)
Small  seller  digital Onboarding workshops, mobile-first simplified seller app
literacy
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Cross-border customs & Pre-calculated duties at checkout, partnerships with

tariffs customs brokers

Platform network effects Seed funding for initial sellers, promotional campaigns in

diaspora communities

6. Future Directions

. Augmented reality (AR) try-on: Visualize a kilim on your floor or a
copper tray on your wall before purchase.

. Craft preservation DAQO: Community-governed fund to support
endangered craft techniques.

. Integration with cultural tourism: Booking platform for in-person
workshops in Turkey, Azerbaijan, or Turkmenistan.

7. Conclusion

The Oguzlar Marketplace Platform represents a paradigm shift from generic e-
commerce to culturally grounded digital ecosystems. By prioritizing authenticity,
heritage, and community trust, it offers a viable model for preserving Turkic material
culture while generating sustainable livelihoods. As global consumers increasingly
seek meaningful, story-rich products, specialized marketplaces like Oguzlar are not
just commercial ventures—they are acts of cultural stewardship.
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«DATA ENCRYPTION SOFTWARE»

Annotation: In an era of unprecedented data breaches, mass surveillance, and
cyber espionage, data encryption software has become a fundamental pillar of
information security. This paper provides a concise yet comprehensive overview of
encryption software, its underlying cryptographic principles, and its practical
applications. We examine symmetric-key systems (AES, ChaCha20), asymmetric-key
systems (RSA, ECC), and hybrid protocols (TLS, PGP). The article also discusses
encryption software categories: full-disk encryption (BitLocker, LUKS, FileVault),
file/folder encryption (VeraCrypt, AxCrypt), communication encryption (Signal,
Whats App, ProtonMail), and cloud encryption (Tresorit, Cryptomator). Key challenges
include key management, performance overhead, quantum computing threats, and the
tension between encryption and lawful access (backdoor debates). We conclude that
robust encryption software remains indispensable for personal privacy, corporate data
protection, and national security, but requires continuous evolution to address emerging
threats.

Keywords: Data encryption; encryption software; symmetric encryption;
asymmetric encryption; AES; RSA; full-disk encryption; end-to-end encryption;
quantum cryptography; data security.

1. Introduction

Data is often called the "new oil" of the digital economy. Yet its value attracts
adversaries ranging from individual hackers to state-sponsored actors. Encryption—
the process of converting plaintext into ciphertext using an algorithm and a key—
remains the most effective technical defense against unauthorized data access

(Stallings, 2017). Encryption software automates this process for end users,
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enterprises, and developers. This article surveys the landscape of modern encryption
software, its algorithmic foundations, and persistent challenges.

2. Cryptographic Foundations

2.1. Symmetric-Key Encryption

Uses the same key for encryption and decryption. Fast and efficient for bulk data.

Algorithm Key Length Status
AES (Advanced Encryption 128, 192, 256 Standard (NIST)
Standard) bits
ChaCha20 256 bits Preferred for mobile (no
hardware AES)
DES / 3DES 56/ 168 bits Deprecated (insecure)

2.2. Asymmetric-Key Encryption (Public Key)
Uses a key pair: public key (encrypts) and private key (decrypts). Slower but

enables digital signatures and key exchange.

Algorithm Key Length Use Case

RSA 2048-4096 bits Legacy systems, digital signatures
ECC (Elliptic Curve) 256-521 bits Modern systems, mobile, IoT
ECDH Varies Secure key exchange

2.3. Hybrid Encryption
Combines asymmetric (for key exchange) and symmetric (for data encryption).

Examples: TLS (HTTPS), PGP, GPG.

3. Categories of Encryption Software

Category Examples Purpose
Full-Disk BitLocker (Windows), Encrypts entire storage
Encryption (FDE) LUKS (Linux), FileVault | volume; protects against device
(macOS) theft
File/Folder VeraCrypt, AxCrypt, 7-Zip Encrypts specific files or
Encryption (AES) containers
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Communication Signal, WhatsApp, End-to-end encryption
Encryption ProtonMail, Telegram (secret | (E2EE) for messages and calls
chats)
Cloud Encryption Tresorit, Cryptomator, Client-side encryption
Boxcryptor before cloud upload
Database SQLite Encryption Protects structured data at
Encryption Extension, Oracle TDE rest

4. Key Management Challenges

Encryption is only as strong as key management. Common issues:

. Key loss: Lost keys mean lost data (no backdoor).

. Key storage: Hardware Security Modules (HSMs), Trusted Platform
Modules (TPM), or cloud KMS (Key Management Services).

. Key distribution: Solved by public key infrastructure (PKI) or key
exchange protocols (Diffie-Hellman).

5. Contemporary Challenges

5.1. Performance Overhead

Encryption adds computational cost. Modern CPUs include AES-NI instructions
to accelerate AES; ChaCha20 is optimized for software-only environments.

5.2. Quantum Computing Threat

Shor's algorithm can break RSA and ECC in polynomial time on sufficiently
large quantum computers. Post-quantum cryptography (PQC) algorithms (e.g.,
CRYSTALS-Kyber, Falcon) are being standardized by NIST.

5.3. The Backdoor Debate

Governments request "lawful access" (backdoors) to encrypted data.
Cryptographers overwhelmingly oppose backdoors, as they weaken security for all
users and can be exploited by adversaries (Abelson et al., 2015).

5.4. User Experience vs. Security

Users disable or misconfigure encryption when it is inconvenient. Software must

balance strong defaults with usability.
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6. Best Practices for Encryption Software Deployment

Practice

Rationale

Use AES-256 or ChaCha20

Industry standard, no known practical

attacks

Enable full-disk encryption by default

Protects against physical theft

Use end-to-end encryption for

communications

Prevents provider from reading messages

Store keys separately from encrypted data

Defense in depth

Regularly update software

Patch wvulnerabilities (e.g., Heartbleed,

Logjam)

Implement multi-factor authentication

(MFA)

Protects access to encrypted systems

7. Conclusion

Data encryption software is not a si

lver bullet but an essential layer of defense.

As threats evolve—quantum computing, Al-powered cryptanalysis, nation-state

attacks—encryption must evolve in parallel. Post-quantum algorithms, hardware-

enforced isolation (enclaves), and zero-trust architectures represent the next frontier.

For individuals, enterprises, and governments, deploying strong encryption software is

no longer optional: it is a basic duty of digital hygiene.
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«LOGISTICS WEB SITE»

A logistics website has become a fundamental component of modern supply
chain management as global trade and e commerce continue to expand rapidly
businesses require efficient and reliable systems to manage the flow of goods
information and services across different regions and countries logistics websites
provide digital platforms that integrate transportation tracking inventory management
communication tools and analytical systems into a single environment the main
objective of such systems is to improve operational efficiency reduce costs enhance
transparency and support better decision making processes in logistics operations

In the context of digital transformation logistics websites represent a shift from
traditional manual processes to automated and intelligent systems that allow companies
to monitor and control their operations in real time previously logistics management
relied heavily on paperwork phone communication and isolated software tools which
often led to delays errors and lack of coordination however with the introduction of
web based logistics platforms companies can now access centralized systems that
provide accurate and up to date information about shipments warehouse status delivery
schedules and customer orders this transformation has significantly improved the speed
reliability and flexibility of logistics services

The architecture of a logistics website typically includes a frontend interface
backend server and database management system the frontend is designed to provide a
user friendly interface where customers and administrators can interact with the system

it includes features such as user registration login dashboards shipment tracking pages
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and reporting tools the backend is responsible for processing requests handling
business logic and communicating with the database while the database stores all
relevant information including customer details shipment records inventory data and
route information this three layer architecture ensures scalability security and
efficiency of the system

One of the most important features of a logistics website is real time shipment
tracking which allows users to monitor the location and status of their goods throughout
the delivery process this is usually achieved through integration with global positioning
system gps technology and mapping services that display the movement of vehicles on
digital maps users can view estimated delivery times current locations and potential
delays which improves transparency and customer satisfaction real time tracking also
helps logistics companies identify inefficiencies and optimize their operations by
analyzing route performance and delivery times

Another key component of logistics websites is inventory management which
ensures that goods are stored organized and distributed efficiently warehouses play a
critical role in logistics operations and effective inventory control is essential to avoid
shortages overstocking and delays logistics websites provide tools for tracking
inventory levels managing warehouse locations and automating stock updates this
allows companies to maintain accurate records reduce manual errors and improve
overall supply chain performance

Route optimization is another significant function that enhances the efficiency
of logistics operations by using algorithms and data analysis logistics websites can
determine the most efficient routes for transportation taking into account factors such
as distance traffic conditions fuel consumption and delivery deadlines this not only
reduces transportation costs but also minimizes environmental impact by lowering fuel
usage and emissions advanced systems may also incorporate artificial intelligence and
machine learning techniques to continuously improve routing decisions based on
historical data and real time conditions

Security is a critical aspect of logistics websites as they handle sensitive business

and customer information including personal data financial transactions and shipment
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details to ensure data protection modern logistics platforms implement authentication
mechanisms encryption protocols and secure communication channels these measures
prevent unauthorized access and ensure that data remains confidential and accurate
additionally system reliability and uptime are essential to maintain continuous
operations as any downtime can lead to delays financial losses and decreased customer
trust

Communication and collaboration are also enhanced through logistics websites
as they provide integrated communication tools that connect suppliers transport
companies warechouse managers and customers real time notifications alerts and
messaging systems allow stakeholders to stay informed about shipment status changes
delays and delivery confirmations this level of communication improves coordination
reduces misunderstandings and enhances the overall efficiency of the supply chain

Logistics websites also provide analytical and reporting tools that help
businesses evaluate their performance and make informed decisions data collected
from various operations can be analyzed to identify trends inefficiencies and
opportunities for improvement for example companies can analyze delivery times
transportation costs customer satisfaction levels and inventory turnover rates to
optimize their strategies and improve service quality these insights are essential for
maintaining competitiveness in a rapidly evolving market

The integration of emerging technologies further enhances the capabilities of
logistics websites technologies such as artificial intelligence internet of things and
blockchain are increasingly being used to improve automation accuracy and
transparency in logistics operations iot devices can provide real time data from vehicles
and warehouses while blockchain technology ensures secure and transparent
transaction records artificial intelligence can be used for demand forecasting predictive
maintenance and intelligent decision making these innovations are transforming
logistics websites into smart platforms that support advanced supply chain
management

In addition to business benefits logistics websites contribute to sustainability and

environmental protection by optimizing routes reducing fuel consumption and
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improving resource utilization efficient logistics operations result in lower carbon
emissions and reduced environmental impact which is increasingly important in the
context of global climate change companies are also adopting green logistics strategies
supported by digital platforms to promote sustainable development and responsible
resource management

Despite their advantages logistics websites also face challenges including high
development costs technical complexity data integration issues and the need for skilled
personnel implementing and maintaining such systems requires significant investment
in technology infrastructure and expertise moreover ensuring data accuracy and system
security remains an ongoing challenge as cyber threats continue to evolve addressing
these challenges requires continuous innovation collaboration and investment in
research and development

In conclusion logistics websites have become essential tools in modern supply
chain management providing integrated solutions for transportation tracking inventory
management communication and data analysis they improve efficiency reduce costs
enhance transparency and support better decision making processes by leveraging
advanced technologies and digital platforms logistics companies can optimize their
operations and provide high quality services to customers future developments are
expected to focus on increased automation intelligent systems and integration with
emerging technologies further transforming logistics operations and supporting global
trade and economic growth.
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«BOJIIOIIUSA YEJIOBEKO-KOMIIBIOTEPHBIX NHTEP®EVICOB: OT
MBI U KJIABHATYPHI 1O TEXHOJIOT U PACIIO3HABAHUSI JIUI]
" SMOLU»

AnHoranms: JlanHas paGoTa HampaBlieHa Ha MCCIEIOBaHUE KIIOYEBBIX STaIroB
Pa3BUTHS YEJIIOBEKO-KOMIBIOTEPHBIX HMHTEpGENcoB, HauWHas OT MEXaHWUYECKUX
YCTPOMCTB  BBOJA M  3aKaHYMBasT  COBPEMCHHBIMHM  OHOMETPUYECKUMHU U
HelipounTepdelicamu. B Helt paccmaTpuBarOTCs KaK TEXHOJIOTUYECKUE JTOCTHKEHUS,
TaK U U3BMEHEHUS B BOCIIPUSITUU MOJIb30BATEIIEH, a TAK)KE IPOTHO3bI 1JIs1 JaJIbHENUIIEro
pa3BuTHs 3TOH oOnacTu. B 3akitoueHne cienan akieHT Ha BIUSHUE STUX TEXHOJIOTUN
Ha Oyayliee B3aMMOJEHCTBUE YEJIOBEKa M KOMIIBIOTEpA, a TaKKe Ha BO3MOXKHBIC
BBI30BBI, CBA3aHHBIE C UX BHEJPEHUEM U UCTIOJIb30BAHUEM.
KiroueBble ¢j10Ba: 4e10BEKO-KOMITBIOTEPHBINA HHTEpdEiic, IBomonus HHTEPHEHCcoB,
KJIaBUATypa, MbIIIb, pAclo3HaBaHUE JHI], PACIIO3HABAHHME SMOIUH, OHOMETpHS,
HelpouHTEPEHCHl, TEXHOJOTHH B3aUMOICHCTBUS

TexHOnorum B3aUMONCHCTBUSL YEJIOBEKA C KOMIIBIOTEPOM  IOCTOSIHHO
Pa3BHUBAIOTCS, TMPEIOCTABIAS TOJIB30BaTEIsIM HOBBIE W Oosee yIoOHBIE CTOCOOBI
oOmenusi ¢ uudpoBeIMH cucTeMamMu. l[lepBoHavanbHO Takue B3aUMOACUCTBUS
OTPaHUYMBAINCH KJIABHATYPOW W MBIIIBIO, YTO JeNajo padoTy € KOMIIBIOTEPOM
JOCTaTOYHO MEXaHUCTUIHOW M TpeOyrome onpenenéHHon kBanudukanuu. OgHaKo ¢
pPa3BUTHEM TEXHOJIOTMI MOSABUIIACH HEOOXOJUMOCTh CO3/1aBaTh 00Jiee €CTECTBEHHBIE,
WHTYUTUBHO TIOHSTHBIC M TEPCOHAIM3UPOBAHHBIE CIOCOOBI B3aMMONICUCTBHS C
ycTpocTBaMHU. DTO TMPUBEIO K BO3ZHUKHOBEHHUIO HOBBIX (OpPM YEIOBEKO-
KOMIIBIOTEPHBIX UHTEP(DENCOB, TAKUX KAK TOJIOCOBBIE, )KECTOBbIE, OMOMETPUUYECKUE U

HeWpouHTEp(EUCH.
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OgHuM U3  KIIOYEBBIX OTAallOB B HCTOPUM  YEJIOBEKO-KOMIBIOTEPHBIX
uHTep(dEcCOB CTall0 BHEAPEHHE KJIABUATYpPhl UM  MBIIIM, KOTOpbIE HavaJH
WCMONB30BaThCsl C MEPBBIX IMEPCOHANBHBIX KOMIBIOTEPOB B 1970-x romax. Otu
yCTpOMCTBA BBOJA TO3BOJSUIM  MOJIb30oBaTeasiM  3(P(EKTUBHO paboTaTh ¢
KOMIIBIOTEPHBIMU TIpOTpaMMaMHi, HO OHHM Bc€ emié He MOIIM MPeAOCTaBUTH
MOJIHOLIEHHOE OIIYIICHUE B3aUMOJIEHCTBUSI C KOMIIBIOTEPOM B pEajibHOM BPEMEHH.
[Iporpecc B 001acTH KOMIBIOTEPHBIX TEXHOJIOTUNA U 0OpaOOTKM JTaHHBIX MPUBEN K
CO37aHUI0 00JIee CIOXKHBIX M THOKMX pEIIeHUuH, Takux Kak rpaduueckue
MOJIb30BaTEIbCKUE HWHTEPPENUChl, YTO TO3BOJUIIO YIYUIIUTh B3aUMOJICUCTBUE C
CHUCTEMOM.

C pazButueM TexHonoruii B 1990-x rogax nossBUIINCh HOBbIE YCTPOMCTBA BBOAA,
TaKue KaK CEHCOPHBIC SKpaHbl M MYJIbTUTA4, YTO CTAJI0 HACTOSIIMM IPOPHIBOM B
00JacTi B3aMMOJICUCTBUS C MOOWIBHBIMU ycTpolcTBaMu. CEHCOpPHBIE SKpaHbI
MO3BOJIMJIU TIOJIL30BATENSIM COBEPIIATH ONEpaIii, HE UCTIONB3Ys (Pr3ndecKkre KHOTKU
WIM KJIABUIIH, YTO cjejano uHTepdeircsl Oojee THUOKUMU M yIOOHBIMU IS
MOBCEHEBHOTO UCIIOJIb30BaHUs. TeXHOJIOT MU MYIIBTUTAY, B CBOIO O4Y€PElb, TO3BOIMIN
paboTaTh ¢ HECKOJBKMUMH TOYKaMH BBOJIa OJJHOBPEMEHHO, YIYYIIIUB B3aUMOJICHCTBHE
¢ IM(POBBIMU YCTPOMCTBAMH, OCOOCHHO B MOOMJIBLHBIX MPUTIOKCHHSX.

CrnenyromuM IIIaroM B SBOJIIOIUH YEJIOBEKO-KOMIIBIOTEPHBIX HHTEep(deiicoB
CTaJo BHEIPEHHE TEXHOJIOTHH, KOTOphbIE TO3BOJSAIOT B3aMMOJCHCTBOBATH C
YCTPOWCTBAMU C TOMOIIBIO JKECTOB. YIPABICHHE >KECTaMHU OBLIO PEan30BaHO C
MOMOIIbIO PA3JIMYHBIX CEHCOPOB M KaMep, KOTOpPbIE MOT'YT PAaclO3HABATh JBHKECHUS
PYK MW Jpyrux 4acTed Teja TMOJb30BaTeNsl. OTH TEXHOJIOTHMU YK€ aKTUBHO
MPUMEHSIOTCS B 00JIaCTM  BHUPTYallbHOW W JIONMOJHEHHOW pEanbHOCTH, TIE
MOJTb30BaTEIN MOTYT B3aMMOJCHCTBOBATH C BHPTYaJbHBIMH OOBEKTaMH, HE Kacasich
(bU3HIECKIX YCTPOUCTB.

TexHOnorum pacno3HaBaHUs SMOLMN — €IIE OJWH 3HAUYUTENIbHBIN LIAT BIIEPEN
B 00JIaCTU YEJIOBEKO-KOMIIbIOTEPHBIX MHTEp(deiicoB. COBpEMEHHBIE CUCTEMbI MOTYT
aHAJIM3UPOBATH BBHIPAKEHUE JIUI] MOJIB30BATENICH, UX TOJIOCOBBIE U (PU3HOIOTUYECKUE

peaKkuuu, 4TOOBbl MOHSITH AMOIMOHAIBLHOE COCTOSHHE M aJalTHpOBaTh HMHTEpQEcC.
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Hanpumep, B Buaeourpax TEXHOJOTMU PACIO3HABAHUSA SMOLMI MOTYT H3MEHSTh
WTPOBOM MPOLIECC B 3aBUCUMOCTH OT TOTO, HACKOJIBKO MOJIb30BATENIb YBJICUYEH WIIU
HanpspKEH. OTU  TEXHOJIOTUM OTKPBIBAIOT HOBBIE BO3MOXKHOCTH JJISl  CO3JIaHUS
aJanTUBHBIX WHTEpP(ENCcOB, KOTOpbIE MOTYT YIydllaTh OMBIT TIOJb30BaTENs B
3aBUCUMOCTH OT €TI0 HaCTPOCHHUS.

C pazButremM HeUpouHTEP(HEHCOB CTal0 BO3MOXHBIM B3aUMOJICUCTBUE C
KOMIIBIOTEPAMU C TIOMOIINBI0O MO3TOBBIX BOJH. OTU HUHTEP(PEHCH MO3BOJISIIOT
MOJIb30BATENISIM YIPABISITE yCTpoMcTBAaMU 0e3 (PU3NYECKOTO KOHTAKTa, HCIOIb3Ys
TOJIBKO MBICIIUTENIbHBIC KOMAaH/bl. DJTO PEBOJIOIMOHHOE HAmNpaBiIeHUE B 00JIACTH
YEJIOBEKO-KOMITBIOTEPHBIX HHTEPPENCOB OTKPHIBAET OTPOMHBIC BO3MOXKHOCTU JIJIS
JOfel ¢ OrpaHUYCHHBIMM BO3MOXKHOCTSMHU W JJIsi pa3pabOTKH HOBBIX THUIIOB
YCTPOMCTB, TAKUX KaK SK30CKEJIEThl U BUPTyaJIbHbIC MOMOUIHUKUA, KOTOPHIE MOTYT
OBITH YIIPaBJISIEMbl UCKITIOYUTEIHLHO C TIOMOITBIO MBICIIH.

PaccmarpuBaeMble TEXHOJIOTMM M MX Pa3BUTHUE HE OIPAHUYMBAIOTCS TOJIBKO
yAy4dlIeHHeM YI00CcTBa M CKOPOCTH B3amMojeHcTBUA. OHU Takke CYIIECTBEHHO
U3MEHAKOT CaMy KOHIIEIIMIO TOrO0, KAaK Mbl BOCIPUHHMAEM TEXHOJIOTUU U
KOMITbIOTEpHBIE ycTpoiicTBa. C KaKAbIM IIIaroM Ha MYTH K 0oJjiee €CTEeCTBEHHBIM
uHTepdeiicaMm MOosIBISIETCS BO3MOXKHOCTh HE TOJBKO YIYYIIUTH Ka4eCTBO PaOOTHI C
YCTPONCTBAMHU, HO M CHU3UTH Oaphepbl JUisl OoJiee MIMPOKOTO Kpyra MoJiIb30BaTeleH,
BKJIFOYAs JIFOJIEW C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMU.

OpHako BHEOpPEHHE TAaKUX TEXHOJOTHUH HE JIMIIEHO MpoOJIeM U BBI3OBOB.
Hanpumep, ucnonp3oBaHue pacno3HaBaHUS JIMI W 3MOLMH MOJHUMAET Ba)KHbIC
BONIPOCH  Oe3omacHocTH U KoHbuAeHIMaIbHOCTH. Hecmorps Ha pa3ButTHe
aJTOPUTMOB, KOTOpBHIE JIENAl0T pacro3HaBaHWe Bc€ Oosee TOYHBIM, BCE emmé
CYLIECTBYIOT MpOOJEMbl C 3alllUTOM JIMYHBIX JAHHBIX HU C BO3MOXKHOCTBIO
HECAHKIIMOHUPOBAHHOTO JOCTyma. Takke OCTalTCs MPOOJEeMbl C TOYHOCTBIO H
OTpaHUYEHUSIMHU TEXHOJOTHH JKECTOBOTO YIIPaBICHUS U HEHpOUHTEp(DECoB, KOTOPHIC

BcE elié TpeOyIOT 3HAYUTENBHBIX YIYUYIIIEHUN [ MAaCCOBOTO MCTOIb30BAHMUS.
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3aki0oueHune
DOBOMIOLUS  YEJIOBEKO-KOMIBIOTEPHBIX ~HMHTEP(ECOB  SBISETCS  BaXKHBIM
aCIEKTOM TEXHOJOTMYECKOr0 Mporpecca, KOTOPbId HE TOJIBKO HM3MEHSET CHOCOOBI
B3aUMOJICHCTBUSA C YCTPOMCTBAMHU, HO M OTKPHIBAET HOBbIE TOPU3OHTHI IS
YeJIOBEYECKOU JEATEIbHOCTH B 1IEJIOM.
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2. Mapuwi, Typxkmenucman

«MCITOJIb30BAHUE HEVPOCETE JIJ151 BBISIBJIEHUS 3APAKEHHBIX
JTATUMKOB»

AHHoOTanms. B ycinoBusix crpemutenbHoro pa3sutus unrepHeta semieit (IoT) u
KUOepPU3NUECKUX CHCTeM TpobiieMa Oe30MacHOCTH CEHCOPHBIX  YCTPOMCTB
npUOOpEeTaeT KPUTHUECKOE 3HaUCHHE. 3apaxEHHbIE JATYMKA MOTYT UCKaXaTh JaHHBIE,
Hapymarh QyHKIMOHUPOBAHUE CUCTEM U CIYKUTh TOYKOW BXOJa JJis atak. B manHOU
CTaTh€ PACCMaTPUBAIOTCS METOAbl NPUMEHEHUSI HEWPOCETEBBIX MOJAENIEH s
OOHapyXeHUs CKOMIPOMETHPOBAHHBIX CEHCOPOB. AHAIM3UPYIOTCS apXUTEKTYPbI

MOJIEJIeH, MOAXOAbI K 00YYCHHUIO U MPAKTUIECKUE ACTICKThl BHEAPCHHUS.

1. Benenue

CoBpeMeHHbIe pacnpeeEéHHbIE CUCTEMBI, BKIItoUas npomsinuieHusie loT-cetu,
YMHBIE FOpo/ia U MEJUIIMHCKUE YCTPONCTBA, ONUPAIOTCS HA JaHHBIE, TOCTYNAOIINE OT
MHOXKECTBa JaT4uKoB. OTHAKO OTpaHUYCHHBIE BBIUMCIUTEIBHBIC PECYpChl U cliadas
3allKiTa JEat0T CEHCOPHI YSI3BUMBIMU JIsl aTak.

3apax€HHbIEC TaTYUKH MOTYT:

nepeaaBaTh JOXKHbIE JaHHBIE,

y4acTBOBaTh B OOTHETAX,

HapylaTh MPOLECCHl TPUHATUS PEIICHUM.
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TpanuuuoHHbBIE METOIbI OOHAPY>KEHUS (CUTHATYPHBIE U CTATUCTUYECKUE) YACTO
HE CIHPAaBIAIOTCA C HOBBIMU THUIIAMHU aTak. B 3Toil CBsA3M BO3pacTaeT MHTEpEC K
WCIIOJIb30BAaHUIO HEHUPOHHBIX CETEH, CIOCOOHBIX BBISBIATH CIIOXKHBIE U CKPBITHIC
MaTTEPHBHI.

2. Tumnbl aTak Ha TATYUKH

OcHOBHBIE BUJIBI aTaK BKJIIOUYAIOT:

Nuvexnusa noxusix ganubix (False Data Injection Attack)

Araku oTkaza B oociykuBanuu (DoS)

ITogMena npoIIMBKY yCTPOMCTBA

Artaku uyepe3 OOKOBBIE KaHAJIbI

OTU yrpo3bl MOTYT MPOSBIATECS B BHAC aHOMAJIMH BO BPEMEHHBIX psijiaX WU
cereBoM Tpaduke.

3. HeitpoceteBbie moaxoasl K 0OHApYKEHHUIO

3.1 ABTO3HKOIEPHI

ABTOZHKOZIEpbl ~ MCHOJB3YIOTCA 11  OOHApYKEeHHUs aHOMAJUNA  MyTEM
BOCCTAHOBJICHHMSI HOPMaJbHBIX JaHHBIX. Ecnu ommbka peKOHCTPYKIIMU TPEBBIIIAET
MOPOT — CHUTHAJI CUUTAETCS MOA03PUTEIBHBIM.

[Ipeumyiecrtna:

HE TpeOyIOT pa3MEeUeHHBIX JaHHBIX,

XOpOIIO pabOTaIOT ¢ HOPMAJIbHBIMU NTATTEPHAMH.

3.2 Pexyppenthsbie HelipoHHble cetd (RNN, LSTM)

Otun Moxmenu >)QPexkTUBHO 00pabaThIBAIOT BPEMEHHBIE PSJIBI W BBISBISIOT
OTKJIOHEHUS B MOBEJICHUH TATYUKOB.

[Ipumenenue:

aHaJIU3 TOCJIEI0BATEIbHOCTEN H3MEPEHHI,

BBISIBIICHUE CKPBITHIX BPEMEHHBIX 3aBUCUMOCTEN.

3.3 Cseprounsie HeilpoHHble ceTh (CNN)

Ucnonw3yrorcss  ayisi  aHanu3a  MOpeoOpa3oBaHHBIX — JAHHBIX  (Hampumep,
CHEKTPOrPaMM CUTHAJIOB).

[Ipenmyiecrna:
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BBICOKasi TOYHOCTh MPU 00PaOOTKE CIOKHBIX CTPYKTYD,

YCTONYUBOCTS K LIYyMY.

3.4 I'padoBbie HerponHblie ceTh (GNN)

[To3BOMNSIOT yUYUTHIBATH TOMOJIOTHIO CETH IaTUHNKOB.

Oco0eHHO 3 (HEeKTUBHBI B:

pacupenenéHHbIX CUCTEMAX,

BBISIBIICHUY KOMIIPOMETAIINH Y3JI0B Ha OCHOBE CBSI3CH.

4. ApXUTEKTypa CHCTEMbI OOHAPYKECHUS

Tunuynas cucTemMa BKIIOYAET CIEAYIONINE KOMIOHEHTHI:

1. COop naHHBIX — CEHCOPHBIE 3HAYECHHUSI, CETEBOU Tpaduk

2. Ilpeno6paboTka — HOpMaNU3aIvs, PUIBTpaLUs IIIyMa

3. Monens HelipoceTd — OOy4eHHE HA HOPMAIbHBIX W/WJIM aHOMAaJbHBIX
JTAHHBIX

4. Monynb NpUHSTHS pellieHni — KiIacCu(UKaLKs UM OLIEHKa aHOMaJTui

5. O0yueHnue mojemnei

5.1 KonTponupyemoe o0yueHue

Hcnonb3yeT pa3MedeHHbIe JaHHbIE (HOpMaJIbHbIe/3apakEHHBIE).

Henocrarok — c10KHOCTh OTYyYEHHUS 1aTACETOB.

5.2 HexonTponupyemoe oOyueHne

[To3BOJMSIET BHIABIATH HEM3BECTHBIC ATAKU.

Haubosnee nomynsipHbl aBTOSHKOAEPHI U KJIaCTEPU3ALIUSL.

5.3 [lonmykoHTpOIMpyeMoe 00yUeHHE

KoM6unmnpyer npenMyiiecTsa IByX MOAXOI0B.

6. MeTpuku o1ieHKH 3P (HEKTUBHOCTH

JI714 o1leHKH Mozieier MPUMEHSIFOTCS

Accuracy (TOYHOCTB)

Precision u Recall

F1-score

ROC-AUC

Oco60e BHUMaHUE YNENSIeTCS CHIKEHUIO JIOKHBIX CpabaTbIBaHUM.
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7. Ilpenmy1iiecTBa ¥ OrpaHUYEHUS

IIpenmyiecrna:

BEISIBJICHUE PaHEE HEU3BECTHBIX aTak

aJIaNTUBHOCTH K HOBBIM JIAaHHBIM

BBICOKAsl TOYHOCTh

OrpaHuueHus:

BBICOKAsI BBIUMCITUTEIIbHAS CIIOKHOCTD

HE0O0XOTUMOCTh Ka4eCTBEHHBIX JaHHBIX

ya3BUMOCTbD K adversarial-arakam

8. IIpakTHdeckoe MpUMEHEHUE

HetipoceTeBbie METONIBI y)KE TIPUMEHSIIOTCS B:

IIPOMBIIIIJICHHOW aBTOMaTH3aI[uu

YMHBIX 3HEPrOCETAX

MEAUIIMHCKUX CUCTEeMaX MOHUTOPUHTA

CUCTEMaX «YMHOI'O FOpOJa

9. IlepcnekTUBBI pa3BUTHS

[lepcrieKTUBHBIMU HANIPABICHUSMHU SIBIISIIOTCS

dbeneparuBHOE 0O0yUCHUE JJISI 3aLTUATHI JTAHHBIX

edge-Al (06paboTka Ha ypOBHE JaTUYHKA)

UHTETpaIus ¢ OJIOKYCHH-TEeXHOIOTUAMHU

YCTOWYUBOCTH K adversarial-arakam

10. 3akmtoueHue

HUcnons3oBanue HeEWpoceTerd Il  BBIABICHHUS  3apAKEHHBIX  JATYMKOB
npencrapisier coboi A(QPEKTUBHBI MHCTPYMEHT obecrnedeHuss Oe30macHOCTH
coBpeMmeHHbIX loT-cuctem. HecMoTpss Ha cCyliecTByronMe OTpaHUYEHUs, Pa3BUTHE
METOJIOB MAITMHHOTO OOYYEeHHSI M POCT BBIYUCIUTEIBHBIX BO3MOKXHOCTEH OTKPHIBAIOT
ITUPOKHE TTEPCTIEKTUBBI JUTSI TaIbHEUIITUX UCCIICAOBAHUNA U BHEIPCHUSI.

CnucoK TuTepaTypsbl

1. Goodfellow I., Bengio Y., Courville A. Deep Learning. MIT Press, 2016.
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2. Chandola V., Banerjee A., Kumar V. Anomaly Detection: A Survey. ACM
Computing Surveys.
3. Ahmed M., Mahmood A. N., Hu J. A Survey of Network Anomaly Detection

Techniques.

4. Doshi R., Apthorpe N., Feamster N. Machine Learning DDoS Detection for
Consumer IoT Devices.

5. Zhou C., Paffenroth R. C. Anomaly Detection with Robust Deep Autoencoders.
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VIIK 004.272.2

Caenenus 00 aBrope(-ax): Axkvimosa A36udu, npenodasamens
babamypaoos Keman, cmyoenm

Ose306 [ ysanu, cmydenm

Myxammembepoues Hcaeynvl, cmyoenm

Tocyoapcmeenuwiii snepeemuueckutl uncmumym Typkmenucmana

2. Mapuwi, Typxkmenucman

«METOABbI COKPAIIEHUA 3AJEPKEK B KPUTHUYECKHUX Y3JIAX
OBPABOTKU JAHHBIX>

AHHOTanms. B ycrnoBusax pocta 00bEMOB JTaHHBIX U TPEOOBAHMM K BPEMEHH
OTKJIMKa HMH(POPMAIMOHHBIX CHUCTEM TpoliieMa MHHHUMH3ALUU 3a/IepKEK B
KPUTHYECKHUX y3J1aX 00paOOTKM CTAaHOBUTCS KJIHOUEBOW. B crarbe paccmarpuBaroTcs
COBPEMEHHBIE METOJbl CHIKEHHS JIATEHTHOCTH HA YPOBHE apXUTEKTYpPbI, CETEBOM
UHQPACTPYKTYpbI, TPOrPAMMHOM ONTUMM3ALMU U anmapaTHoro yckopenus. Ocoboe
BHUMaHUE YyremnsieTcs OallaHCUPOBKE HArpy3Kd, paclpeneia€HHBIM BBIUMCICHUSM,
KAIIMPOBAHUIO U IPUMEHEHHUIO CTICIIHAIM3UPOBAHHOTO 000PYI0BAHUSI.

KuroueBble cjioBa: 3a7ep)KKa, JTATEHTHOCTb, KPUTUUYECKHUE Y37, 00padoTKa

JAHHBIX, ONITUMH3AIINS, pacTpeieIEHHbIC CHCTEMBI, K3IUpoBaHue, edge computing.

1. Beenenue

CoBpeMmeHHBbIC ITU(GPOBBIE CHUCTEMBI, BKIIOYas OOJa4HbIC IUIAT(OPMBI,
(MHAHCOBBIC CEPBUCHI U CHCTEMBI PEabHOTO BPEMCEHH, TPeOyIOT MHUHHMAJbLHOTO
BpEMEHHM OTKIWKAa. KpuTtmdeckuwe y3iabl 00pabOTKM JaHHBIX — 3TO KOMIIOHEHTHI
CHUCTEMBI, B KOTOPBIX 3aJCP)KKH OKAa3bIBAIOT CYIIECTBEHHOE BIMSHHUE Ha OOIIYIO
MPOM3BOAUTEILHOCTD. JlaXke MWUIMCEKYHIHBIC 3aJepPKKH MOTYT IIPUBECTH K
(MHAHCOBBIM TIOTEPSM, CHIDKCHHIO KadecTBa II0Jb30BATCIIBCKOTO OIBITA HIIH

HapyIIeHUIO PadOThI CUCTEM 0€30MacHOCTH.
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2. IIpuurHBI BOSHUKHOBEHUS 3a/ICPKEK

3aep>KKU B KPUTHUECKUX y3JIaX MOTYT BO3HUKATH IO CIACAYIOIIUM MPUINHAM

cereBble 3a7epkku (latency u jitter);

neperpyska mporeccopa Win naMmsTH;

Her( (PEeKTUBHBIE AITOPUTMBI 00PaOOTKH TaHHBIX;

CUHXPOHHBIE OTepaluu U OJJIOKUPOBKH;

HEI0CTAaTOYHAas MPOIYCKHAsI CIOCOOHOCTh KaHAJIOB CBSI3H;

n30BITOYHBIE OTIEPAIIMU BBOJA-BhIBO/IA.

3. ApXUTEKTYPHBIC METOJIbI CHUKCHUS 3a/ICPIKEK

3.1. PactipenenéHnbie BEIYUCICHUS

Pa3znenenue 3amay Mexay HECKOJIBKUMHU Y3JIaMH TO3BOJISIET COKPATUTh BpeMs
00paboTku 3a cuér mapasuienusma. VMcrnonb3oBaHWEe MUKPOCEPBUCHOM apXUTEKTYpPbI
o0ecreynBaeT He3aBUCUMOE MacIITaOUpOBaHNE KOMITOHEHTOB.

3.2. Edge Computing

[Tepenoc 00paGOTKM MaHHBIX OJMKE K HMCTOYHHKY (Ha Tepu(epuro CEeTH)
YMEHbIIIaeT He0OXOIUMOCTb NIEPENAYH JAHHBIX B IIEHTPAJIbHBIC AaTa-IIEHTPbI, CHIKAs
3aJIEPIKKH.

3.3. bana"ncupoBKa Harpy3Ku

HNHuTennexkryanpHble aarOpuTMbl OaJaHCUPOBKH (Hampumep, round-robin, least
connections) pacipeessioT 3aMpOCkl MEXKY Y3JIaMU, MTPEeI0TBpaIlas meperpy3Ku.

4. TIporpaMMHBIE METOIBI ONITUMH3AIIUN

4.1. Acuaxponnasi o6paboTka

Hcnonbp30BaHre aCMHXPOHHBIX OIEpaluii MO3BOISET HU30€XaTh OJIOKUPOBOK
MMOTOKOB ¥ TMOBBIIIAET MPOMYCKHYIO CTOCOOHOCTh CUCTEMBI.

4.2. OnTumu3zaius aaropuTMoB

Brei6op 3¢ (heKTUBHBIX aITOPUTMOB M CTPYKTYpP MAHHBIX (HApUMEp, XOII-
Ta0JIUI] BMECTO JIMTHEWHOTO MOUCKA) CYIIIECTBEHHO CHMKAET BpeMsi 00paObOTKH.

4.3. KsmnpoBanue

[Ipumenenue k3mupoBanus (in-memory storage, CDN) mo3BoJisieT COKpaTuTh

BpCMsA NOCTYIIA K 4aCTO HUCIIOJIB3YCMBIM JaHHBIM.
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4.4. MuHuMu3anus onepanuii BBOAa-BbIBOIA

Ucnonws3zoBanne Oydepuszanuu U NaKeTHOW 0OpaOOTKM TaHHBIX YMEHBIIIAET
KOJIMYECTBO OOpPAILEHUI K IUCKOBOM CUCTEME.

5. CeTeBblE METOBI

HCIOJIb30BaHKE MTPOTOKOJIOB ¢ HU3KOH 3aepkkoit (Hanpumep, UDP B peanbHomM
BpPEMEHN);

ONTUMU3AIUS MAPIIPYTU3AIUH;

npumenenne texnonoruit QoS (Quality of Service);

UCITI0JIb30BAHNE BHICOKOCKOPOCTHBIX KaHAJIOB CBSA3U (OMTOBOJIOKHO, SG).

6. AnmapaTHble METO/IbI

6.1. Ucnonb3oBanue SSD u NVMe

TBepmoTebHBIE HAKOMUTEIW 3HAUYUTEIBHO YMEHBIIAIOT 3aJCPXKKH  TO
cpaBHeHuto ¢ HDD.

6.2. AnnapaTHbI€ YCKOPUTEIU

GPU, FPGA wu ASIC wmoryr WCHoOJb30BaTbCs  JJIi  YCKOPEHUS
CHEeIUaTN3UPOBAHHBIX BRIUUCICHUN.

6.3. NUMA-onTuMu3anus

OnTumuzanus JOCTyIa K MaMATH B MHOTOIPOIIECCOPHBIX CHCTEMAaX CHIXKAET
3aJIepKKU JOCTYyTA.

7. MOHUTOPHHT U aHAJW3

Jist 53 PeKTUBHOTO CHIKEHHUSI 3a]IEPIKEK HEOOXOAMMO:

UCIIONIb30BaTh cucTeMbl MoHUTOpUHTa (Prometheus, Grafana);

aHaJIM3UpOBaTh MeTpuKH latency u throughput;

MPUMEHSTH TPOGUINPOBAHKE KOIA;

MCIIOJTb30BaTh TPACCUPOBKY pactpeneiaéHHbix cuctem (Jaeger, Zipkin).

8. [IpakTueckre npuMepsl MPUMEHECHUS

(buHAHCOBBIE TOPTOBBIC TIIATPOPMBI (ANTOPUTMHYECKAST TOPTOBIIS);

CHUCTEMbI OHJIAH-UTP;

MMOTOKOBBIE CEPBUCHI;

cucTeMbl npombliiieHHoN apromaruzanuu (IoT).
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9. 3akmroucHue

CHmxeHue 3aiepKeK B KPUTHYECKUX Yy31axX 0O0paOOTKM [aHHBIX TpeOyer
KOMILJIEKCHOTO TO/IX0/1a, BKIIOYAIOIIETO apXUTEKTYpPHBIE, MPOrPAMMHBIE, CETEBBIE U
armaparHble  METOAbl. BHenpeHHe COBPEMEHHBIX TEXHOJOTMA W TOCTOSHHBIN
MOHUTOPUHT  CHUCTEMbI  TO3BOJISIOT  JOOUTHCS  3HAYUTEIHLHOTO  IMOBBIIICHUS

IMPOU3BOJUTCIbHOCTHU 1 YCTOﬁQHBOCTH.

Cnmcok Jureparypsl
1. Tanenbaum A., Van Steen M. Distributed Systems: Principles and Paradigms.
2. Dean J., Barroso L. The Tail at Scale. Communications of the ACM.
3. Hennessy J., Patterson D. Computer Architecture: A Quantitative Approach.
4. Kleppmann M. Designing Data-Intensive Applications.
5. Coulouris G. et al. Distributed Systems: Concepts and Design.
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VIIK 81'42

Caenenus 00 aBrope(-ax): Benuesa I ynvHaszux, npenooasamers
Myxammemooicanos Cynnem, cmyoenm

Awwipos Xoowcanwviaz, cmyoenm

Hypuviesa Axeyns, cmyoenmxka

T'ocyoapcmeennblii snepeemuueckuti uncmumym TyprxmeHucmana

2. Mapuwi, Typxkmenucman

«/IMHI'BUCTUYECKHUE MAPKEPBI ®PUIIINHI'OBBIX ATAK B
AHITTIOA3BIYHOM BU3HEC-CEI'MEHTE)

AHHOTanus. B ycioBusAX cTpeMUTENrHOTO pocTa IudpoBH3anuu Ou3HECA
npobieMa MHGOPMAIMOHHON 0e30MacHOCTH MpuoOpeTaeT 0CcoO0yH aKTyalbHOCTb.
OpnHolt u3 HauOosiee PaCIpPOCTPAHEHHBIX Yrpo3 OCTAIOTCS (DUIIMHTOBBIE aTakKH,
HafpaBJeHHbIE Ha TMOJIyueHHe KoH(puaeHuuanbHoi nHdopmaiuu. B nannoit pabore
paccMaTpUBarOTCSl JIMHTBUCTHYECKUE OCOOEHHOCTH AaHMIOS3BIYHBIX (DUITUHTOBBIX
COOOIIEHU, OPUEHTUPOBAHHBIX HA KOPIIOPATUBHBIA CEKTOP. BBIACISIOTCS KITIOUEBHIC
MapKepbl, TMO3BOJSAIOMINE WIACHTU(GUIIUPOBATH MOIICHHUYECKHE MHChMa, a TaKXKe
aHAJIM3UPYIOTCS UX MPAarMaTUYECKUE U JUCKYPCUBHBIE XapaKTEPUCTUKHU.

KiarwueBble cjoBa: (UINMHT, 1ea0Bas KOMMYHHUKAIUS, AHTIIMACKUM S3BIK,

KI/I6ep6630HaCHOCTB, JIMHTBUCTUYECKUU dHaJIn3, ConuaJibHasa MHKCHCPUA.

Beenenue

OUIMHT TIPEICTABIAECT CO00M POpPMY CONMAIBHON WHKEHEPHUH, NMPU KOTOPOU
3JIOyMBIIUIEHHUKYA MAaHUITYJIUPYIOT NOJIb30BATENSIMU C LEIBIO MOJIYYECHUS JIOCTYIA K
KOH(PUACHITNATHHBIM JaHHBIM. B aHTIION3BIYHOM OM3HEC-CETMEHTE TAaKHE aTaKh YacTo
MAaCKUPYIOTCS 10J] O(UIIHATBHYIO IEJIOBYIO MEPENUCKY, YTO 3HAYUTEIBHO YCIOKHSIET

HX pacCIiO3HaBaHUC.
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JIMHTBUCTHYECKUY aHaIN3 (UITUHTOBBIX COOOIIEHUN TIO3BOJISICT BBISBUTH
YCTOWYUBBIC MATTEPHBI, UCIOJIb3YEMBIE 3JIOYMBINIJICHHUKAMH., JTH MAaTTEPHBI MOTYT
CITY’>KUTh OCHOBOM JIJI pa3pab0OTKH aBTOMATH3UPOBAHHBIX CUCTEM OOHAPYKCHHSI yTPO3
Y TIOBBIIIEHUS TU(DPOBOI TPAMOTHOCTH COTPYTHUKOB.

TeopeTnueckrue OCHOBBI UCCIIEAOBAHUSA

CoBpemeHHbIE HCClIeoOBaHusl B 00ylacTh KuOepOe30MacHOCTH U MPUKIATHOM
JUHTBUCTUKY TIOKA3bIBAIOT, YTO (UIITMHTOBBIC COOOIIEHUS O0JIAAl0T  PSIOM
XapaKTepPHBIX IMPU3HAKOB Ha JICKCUYCCKOM, CHHTAKCHYCCKOM M IParMaTu4ecKoM
YPOBHSIX.

Oco0oe 3HaYeHNE UMEIOT:

TEOPHS PEUCBHIX AKTOB;

nparMaThKa yOe)KJICHHS,

JTUCKYpPC-aHaJIU3 JICJI0BOM KOMMYHHUKAITHH.

@OUIIMHTOBBIE TEKCTHI YaCTO CTPOSITCS C UCTOIB30BAHUEM CTpaTeruil JaBICHHUS,
CPOYHOCTH U AaBTOPUTETHOCTH, YTO JeliaeT uX 3POEKTUBHBIM HHCTPYMEHTOM
MaHUTTYJISIIIH.

Jlexcuueckue Mapkepsl GUITUHTA

1. JIexcuka cpouyHOCTH

@OUIIMHTOBBIE COOOIICHHS YacTO COAEPIKAT CJIOBA U BBIPAKEHHUS, CO3IAIOIINE
OIYIIEHUE CPOYHOCTH:

urgent action required

immediate response needed

account will be suspended

Takue KOHCTPYKIIMM HaIlpaBiICHbl HA CHI)KCHHE KPUTHUYECKOTO MBIILICHUS
MOJTyJaTesl.

2. JIexcuka yrpo3 U CaHKIUI

Hcnonb3yrorcst GOpMyIUPOBKH, CBI3aHHBIC C HETAaTUBHBIMU MTOCIICICTBHUSIMU:

failure to comply will result in termination

your account has been compromised

210 YCHIINBACT IICUXOJIOTHUYCCKOC OJABJICHUC.
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3. UMuTanmst KopmopaTUBHOTO CTHIIS

OUIIMHTOBBIC TMChMa KOTTUPYIOT OPUITHATBHBIA CTUIIb:

ucnoinb3oBanue popmanbHbix oOpamenuii (Dear Customer, Dear Employee);

HaJM4Ke KOpnoparuBHOU TepMuHonoruu (invoice, compliance, verification).

Opmnako 4acTo HaAOIOAIOTCSl HECOOTBETCTBUSL B TEPMUHOJIOTHUU UITM KOHTEKCTE.

CuHTakcuuecKue 0COOEHHOCTH

1. YrpoméHHbIE KOHCTPYKITUU

Hecmotps Ha hopManbHBIN CTHIIB, MPEJIOKEHUS YaCTO YIPOIIEHBI:

KOPOTKHE (pasbl;

OTPaHUYCHHOE MCITOJIB30BAHHUE CIIOKHBIX CHHTAKCUYECKUX CTPYKTYP.

2. OmnOKU 1 HECOOTBETCTBUS

Jlaske B aHIIOSI3BIYHBIX COOOIIECHUSX MOTYT BCTPEUATHCS:

IrpaMMaTHYCCKHE ONTHOKY;

HENPaBWIbHOE YIOTpeOIeHHe BPEMEH;

HECOTIIACOBAaHHOCThH (DOPM.

OTO CBS3aHO C ABTOMATHYECKOM TeHepalueil TeKcTa WIM HEIO0CTATOYHBIM
3HAHHMEM SI3bIKa 3JI0YMbIIIIICHHUKAMHU.

[IparmaTudeckue u TUCKYPCUBHBIE MAPKEPHI

1. Anennsiuusi K aBTOPUTETY

Coo011eHus 4acTo sIKOOBI OTIIPABIICHBI OT:

PYKOBOJICTBA KOMITAHHH,

OaHKOB;

[T-cmy»Opbl.

2. MaHunynsiuusi A0BEprUeM

Hcnionb3yroTcest 37IeMEHThI TEPCOHATU3AIUH:

UM TTOJTyqaTesIs;

CCBUIKH Ha peajibHBIC MPOIIECCHI (HampUMep, OOHOBICHUE TIAPOIIS).

3. IlpussiB k neiictButo (Call to Action)

KnroueBoii aneMeHT — noOykaeHne K JeHCTBHUIO:

MIEPEUTH IO CCHUIKE;
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OTKPBITH BIOXCHHE;

MPEIOCTaBUTH JIAHHBIE.

MeTonp! BEISIBJICHUS THHTBUCTHYECKUX MapKEPOB

1. KonTeHT-aHaIM3 — BBISIBJICHHE YaCTOTHBIX JICKCHUECKUX CTUHUII.

2. KopryCHbI#l aHalu3 — CPaBHEHME C JIETUTUMHOW JI€TT0OBOM NEPENUCKOM.

3. MamuHHoe o0yyeHue — aBTOMaTH4ecKas Kilaccu(pukanus cooOIEeHn .

CoBpeMEHHBIC CHUCTEMBI HCITOJIB3YIOT KOMOWHAIMIO JTMHTBUCTHYCCKUX H
TEXHUYECKUX MMPU3HAKOB JIJIS1 TTOBBIIEHUS TOYHOCTH OOHAPYKCHUS.

[IpakTHueckoe 3HAYCHHUE UCCIIECTOBAHMS

Pesynprarsl aHanm3a MOTYT OBITh HCTIOJIB30BaHBI:

npu pa3padoTKe aHTU(DUIIUHTOBBIX (QUIBTPOB;

B 00y4EHUU COTPYTHUKOB KOMITAHU;

NpY CO3/IaHUU CUCTEM aBTOMATHYECKOTO MOHUTOPUHTA IEKTPOHHON TTOYTHI.

JIMHrBUCTHYECKHE MapKepbl 0COOCHHO MOJIE3HBI B CITyYasiX, KOrJla TEXHUYECKHUE
NPU3HAKU aTaKU 3aMaCKHUPOBAHBI.

3akiroyeHue

JlunrpucTrueckue OCOOEHHOCTH (DUIMIMHTOBBIX COOOIIEHUN B aHIIOS3BIYHOM
OM3HEC-CErMEHTE MPEJCTABISIOT COOOM Ba)KHBIH MHCTPYMEHT MX HACHTHU(HUKAIWU.
KitoueBbIMU MapkepaMu SBIISIOTCS JISKCUKA CPOYHOCTH U YTPO3, UMUTAIUS JIETOBOTO
CTHJIS, @ TAK)Ke MparMaTi4ecKue CTPaTeruu JaBICHUS U MaHUITYIISIIHH.

KommiekcHbIN aHamn3 3THX MPU3HAKOB MO3BOJSET MOBBICUTH 3(P(HEKTUBHOCTD
3alUTHl OT (PUINIMHTOBBIX aTaK M CHOCOOCTBYET PAa3BUTHIO MEXKIUCIUILTAHAPHBIX
HCCIIeIOBAaHUIN Ha CTHIKE TUHTBUCTHKU U KHOEPOE30IIaCHOCTH.
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CTPOUTEJBLCTBO U APXUTEKTYPA

Caenenusi 00 aBrope(-ax): Leviesa O. (cmapuuii npenodasamen),
babaesa b. (npenodasameny),

bepoumyxammeoos /1., (cmyoenm),

Typrmenckutl 20cy0apcmeenHblil apXumexmypHO-CmpoumenbHulil UHCIMUmMYym

2. Awxabao, Typxmenucman

«IIEPCIHEKTHUBbBI IPUMEHEHMUWS HOBBIX KOMITIO3UTHBIX
MATEPHAJIOB B TSIKEJIOH ITPOMBIINIJIEHHOCTHU "
CTPOUTEJBCTBE»

AHHoTanusA: IlepcrieKTUBBI NPUMEHEHUS HOBBIX KOMIIO3UTHBIX MATEpHUAIOB B
TSKEIION TPOMBIIINIEHHOCTH U CTPOUTENBCTBE MPEACTABISIOT COO0M KITFOUE€BOM BEKTOP
TEXHOJIOTUYECKOTO PAa3BUTHSA, HANpPAaBIECHHBI Ha KaueCTBEHHOE IpeoOpa3oBaHue
(U3UKO-MEXaHUYECKUX XapaKTEPUCTUK BO3BOAMMBIX OOBEKTOB U AKCILUTYaTHPYEMOIO
o0opynoBanusi. B pamMkax JgaHHOrO WHCCIEIOBaHUS aHAJIU3UPYETCSd TMOTEHIMAT
NOJIUMEPHBIX, METAJUIMYECKUX M  KEpPaMUYECKHMX MaTpull, apMHPOBAHHBIX
BBICOKOTIPOYHBIMH BOJIOKHAMH, KOTOPBIE MO3BOJISIIOT IOCTUYb YHUKAJILHOTO COUETaHUS
JIETKOCTH, KOPPO3MOHHOM CTOMKOCTH M CIIOCOOHOCTH BBIICPKUBATH SKCTPEMAIIbHBIC
TepMuueckue Harpy3ku. Ocoboe BHUMaHHUE YIENsSeTCs IMpoleccaM HWHTErpaluu
HAaHOCTPYKTYPUPOBAHHBIX KOMIIOHEHTOB, 3HAYUTEIBHO MOBBIIAIOIINX JTI0JITOBEYHOCTh
KOHCTPYKIIMHA B arpeCCUBHBIX XHMHWYECKHX Cpelax, YTO KPUTHYECKH Ba)KHO IS
He(TerazoBoil 1 XUMUYECKOW MHAYyCTpUH. BHEIpeHNEe NHHOBAIIMOHHBIX KOMITO3UTOB
B CTPOUTENIbHYIO MPAKTUKY 00ECIIEUYNBAET CYIIECTBEHHOE CHUKEHUE METAINIOEMKOCTH
31aHUH, YCKOPEHUE TEMIIOB MOHTAKa U COKPALICHHUE HKCIUTyaTallHOHHBIX PACXOA0B Ha
MPOTSIKEHUH BCETO KU3HEHHOTO LUKIIA COOPYKEHUM.

KuarwdeBbie ciaoBa: Marepuanbl, KOMIIO3WUTHI, MPOMBIIUIEHHOCTh, CTPOUTEIBCTBO,

IIPOYHOCTb, BOJIOKHO, CTPYKTYpPd4, PasBUTHUC, HAACKHOCTb, SKOJIOTHMdA, HWHHOBAIIWU,
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TEXHOJIOTUs, PECYPC, MOHUTOPHUHT, KOPPO3HUs, IIOIUMEP, MaTpuIla, MPorpecc, KauecTBo,
CTpaTerusi.

[lepcieKTUBBI TPUMEHEHUS HOBBIX KOMIIO3UTHBIX MAaTEPHAIOB B TSKEIOM
MPOMBIIIUICHHOCTH M CTPOUTENBCTBE OTKPBIBAIOT HOBYIO 9Py MHKEHEPHBIX PEIICHUH,
rie TPaJWLMOHHBIE METAUIBl W OETOH YCTymaloT MECTO HHTEJUICKTYaIbHBIM
MHOTo(a3HeiM cuctemMaMm. CoBpeMEHHbIE KOMIIO3UTHI MPEACTABISIOT  COOOM
MCKYCCTBEHHO CO3/IaHHBIE MaT€pPHAIIbI, COCTOSIINE M3 BEICOKONPOYHON apMHUPYIOIIEH
(a3bl U CBSI3YIOIIEH MaTPUIIBI, CBOWCTBA KOTOPHIX MOKHO MTPOTPaMMHUPOBAThH Ha dTAre
npoekTupoBanus. OCHOBHOE MPEUMYIIECTBO TaKUX MAaTEpUajOB 3aKIOYaeTcs B
BO3MOKHOCTH JIOCTIKEHUS SKCTPEMaTbHON MPOYHOCTH P MHHUMAJIEHOM yIETbHOM
BECE, UTO SIBISIETCS KPUTUIECKUM (PAKTOPOM ISl KPYITHOTA0APUTHBIX KOHCTPYKITUH.
[IpuMeHeHne YTIIENIACTHKOB M CTEKJIOTUIACTUKOB TO3BOJISIET CO3/1aBaTh OOBEKTHI,
KOTOpBIE HE TIOJIBEP)KEHBI KOPPO3MH M CIOCOOHBI BBIICPKHUBATH KOJOCCATHHBIC
MEXaHMYeCKHe HAarpy3kd B TeueHue aecsituieTuil. Tpanchopmalus maTepralbHON
0a3bl WHAYCTPUU CTAHOBUTCS (PYHIAMEHTOM [IJIsl pealHu3alldd CaMblX CMEJbIX
APXUTEKTYPHBIX U TEXHUYECKUX UCH YeT0oBeUeCTBa.

B 1spxeoM MalmmHOCTPOSHUHM BHEIPEHUE KOMITO3UTOB MO3BOJISIET PAAUKaIbHO
CHU3UTHh MAacCy TOJBIKHBIX JeTalieil, 4TO BEJET K YMEHBIICHUI0 HHEPIMOHHBIX
HaArpy30K M CYIIIECTBEHHON SKOHOMUU dJIEKTPOIHEprun. Vcronbp3oBaHuE yriaepoIHOTO
BOJIOKHA TIpU TIPOU3BOJCTBE DJIEMEHTOB CTAHKOB, POOOTOB-MaHHUITYJISTOPOB U
HEHTPU(YT MOBBIIAET TOUHOCTH MO3UIMOHUPOBAHUS U OOIIYIO IPOU3BOIUTEIBHOCTh
obopynoBanusi. Kommo3uTHble neTanu o0O0Jagar0T BBICOKHUM KO3 (GUIIMEHTOM
nemndupoBaHus, 9To 3PHEKTUBHO TACUT BUOPAIMH H IITyM, POJIJIEBAst CPOK CITYKOBI
MOJIIUITHAKOB W PEIYKTOPOB. B yCIIOBHSIX BBICOKMX TEMIEpaTyp W XUMUYECKU
arpecCUBHBIX CpEJ KOMIIO3UTHl Ha OCHOBE KEPaMUYECKOW MAaTpHUIlbl MPOSBISIOT
UCKJIIOUUTEIbHYIO CTOMKOCTB, MPEBOCXO/S JIyYlIMEe MapKd >KapOIMpOYHBIX CTasleH.
MopepHu3anusi TEXHHYECKOTO TapKa 3a CYeT BHEJAPCHHs HOBBIX MaTEpHAIIOB

oOecrieunBaeT KaueCTBEHHBIM CKa4O0K B HaJCKHOCTHU HpOMBIHIJ'ICHHOfI

UH(PPACTPYKTYPHI.
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CrpoutenbHas oOTpaciib NEPEKUBAET HACTOSIIYIO PEBOJIIOLMIO Onarogaps
MacCOBOMY BHEJIPEHHIO KOMIIO3UTHOW apMaTypbl M JIETKHX (acaJHbIX MaHelell u3
OJIMMEPOETOHOB. B oTiMune OT TpaJuIMOHHON CTaJIbHOM apMaTypbl, KOMIIO3UTHbIE
CTEP>KHM MOJIHOCTHIO HEBOCIIPUMMUYHUBBI K BO3JICUCTBUIO BJIaru, COJIEW U arpeCCUBHBIX
ITPYHTOBBIX BOJ, YTO HCKJIOYAET PHUCK «OETOHHOM O0oJie3HU». ITO MO3BOJSET
BO3BOJUTh MOCTBI, TMpuyanbl U (QYHIAMEHTBI B MNPUOPEKHBIX 30HAX C
rapaHTUPOBAaHHBIM CPOKOM CIY>KObI OoJiee BOCBMUJIECATU JIET 0€3 He0OXO0IAUMOCTU
KalUTAIBHOTO peMoHTa. Hu3kas TemnonpoBOAHOCTh KOMIO3UTHBIX CBSA3EW BHYTPH
OTrpaXKJAINUX KOHCTPYKIMH MNPEJOTBpPALIAET IOSBJICHUE MOCTUKOB XOJIOJA,
3HAUUTEIBHO TOBBIAS SHEProd(PPEeKTUBHOCTh COBPEMEHHBIX 3AaHMi. JlerkocTthb
Marepuanga yOpolAeT JIOTUCTUKY M MOHTaX, IO3BOJSAS MCIOJIb30BaTh MEHEE
Ipy30M0IbEMHYIO TEXHUKY M COKpAIaTh CPOKU BO3BEICHUS OOBHEKTOB.

Pa3BuTHe TEXHOJIOIMiI HAHOAPMUPOBAHHUS MO3BOJSET CO3/1aBATh KOMITO3UTHI C
3aJIaHHBIMU JJIEKTPOMAarHUTHBIMU W TEMJIOPU3NYECKUMH CBONCTBAMHU [JISI HYXIT
HHEPreTUYEeCcKOro cexropa. JlobaBieHue yriaepoaHbIX HAHOTPYOOK wiu TpadeHa B
NOJIMMEPHYI0 MAaTpUIly TMPEeBpalaeT OOBIYHBIA IUIACTUK B 3JEKTPONPOBOIAHBIN
MaTepuall, CHOCOOHBIM HKPAHUPOBATH HW3IYYCHHUS WM CIYXUTh OCHOBOW s
HarpeBaTEIbHbBIX 3JEMEHTOB. BeTposHepreTuka CEerofgHs MPAaKTHYECKUA IMOJHOCTHIO
3aBUCUT OT TPOM3BOJCTBA TUTAHTCKUX JIOMAcTed W3 THOPUAHBIX KOMIIO3UTOB,
KOTOPBIE JOJKHBI 00J1a/1aTh UJIeaIbHON adpoMHAMUYeCKOi (POpMOIi U CTORKOCTHIO K
YCTAJIOCTHOMY pa3pylleHuo. VIHHOBallMOHHBIE MaTepHaibl MO3BOJIIOT CO31aBaTh
JIOTIACTH JUTMHOW 0oJiee cTa METPOB, CIOCOOHBIE PGEKTUBHO pabOoTaTh Ja)xe Mpu
c1abbIX MOTOKAaX BETpa. DBOJIOLUS MaTepUATIOBEICHHUS HANPSAMYIO CIOCOOCTBYET
r100aJbHOMY MEpexoay K BO30OHOBISEMBIM HCTOYHHUKAM 3HEPTUU U YKPEIJICHHUIO
HKOJIOTMYECKOI 0€30MMacHOCTH.

IIpuMeHeHne KOMIIO3UTOB B HE(PTEra3oBOil MNPOMBIIIJIEHHOCTH pelaeT
npobsieMy KOppo3uu TpPyOONpPOBOIOB M pe3epBYyapoB, pabOTArOMIMX B YCIOBHUAX
BBICOKOI'0 COJEp>KaHMsI CEpOBOOPOJa U AaBieHHs. KoMno3uTHsle TpyObl 00s1aJat0T
IJIaJJKOW BHYTPEHHEH MMOBEPXHOCTHIO, UTO CHUKAET IMAPABINYECKOE CONPOTUBICHUE

U TPEJOTBpAIllaeT 00pa30BaHUE OTIOXKEHUN MapaduHOB, YBEJIUUYMBAs MPOIYCKHYIO
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crocoOHOCTh MarucTpaieil. biarogaps BbICOKON y1eIbHONU IPOYHOCTU, KOMIIO3UTHBIE
000JI0YKM HMCTHOJB3YIOTCS ISl YCUJIEHUS TJIYOOKOBOJHBIX TUIATHOPM, TIE KaxIbIi
KWJIOTpaMM BeCa KOHCTPYKIMUM BIUAET Ha OOIIYI0 YCTOMYHMBOCTH COOPYXKEHHS.
MopynbHast CTPYKTypa KOMIIO3UTHBIX WM3JIETUN TO3BOJSET MPOU3BOAUTH OBICTPHIM
PEMOHT TOBPEXKJACHHBIX YyYacTKOB O€3 HCIOJIb30BaHUSI CBApKHM U OCTaHOBKHU
MPOU3BOACTBEHHBIX MpoleccoB. HameKHOCTh TAKMX CUCTEM MUHHMHU3UPYET PUCKHU
TEXHOTCHHBIX KaTacTpod M pa3iauBOB HedTH, 3alIuIas XPYHNKHE HKOCHUCTEMBI
PETHOHOB JTOOBIYH.

DKOJIOTUYECKAasi  OTBETCTBEHHOCTh  IMPOU3BOJICTBA HOBBIX  KOMIIO3UTOB
3aKJII0YaeTcsi B pa3pabOTKE METOJIOB HMX TMOJHOW TMepepadOoTKW U TMOBTOPHOTO
UCIIOJIb30BaHUSI BOJIOKOH B KOHIIE >KM3HEHHOro LHKIa. COBpeMEHHbIE Hay4YHBIE
IIEHTPBI aKTHBHO pabOTAIOT HAJl CO3J]aHHEeM OMOKOMITO3UTOB, TJ/I€ B KAUECTBE MATPHIIbI
UCIIONIB3YIOTCS CMOJIBI Ha PAacTUTENIbHOM OCHOBE, a B KAa4€CTBE apMUPOBAHUS —
HaTypajbHble BOJIOKHAa JIbHa WJIM KOHOIUIM. Takue wmaTepuanbl oO0JafaroT
OTPULIATENIBHBIM YTJIEPOJHBIM CJIEAOM U JIETKO YTHWIM3UPYIOTCS, HE HAHOCS Bpela
OKpY’Karollel cpene, IpU dTOM COXpaHssd BBICOKHE SKCIUIyaTallMOHHBIE KadyecTBa.
BHenpenre MNpPUHLOMINOB UUKINYECKOW DJKOHOMUKM B HWHIYCTPHIO MaTepHaJIOB
MO3BOJISIET COKPATUTh OOBEMBI 3aXOPOHEHHUS OTXOJOB M CHU3UThH MOTpebieHne
NEPBUYHBIX MPUPOAHBIX PECYpCcOB. byaymiee TsKenod  MPOMBINIIIEHHOCTH
HEpa3pbIBHO CBA3aHO C TAPMOHHUEN MEXIY TEXHUUECKUM MPOTPECCOM U COXPAHEHUEM
OMOJIOTUYECKOTO Pa3HOO0pa3Us IIIAHETHI.

3akiilouenne

IlepciekTUBBI NPUMEHEHUS KOMIIO3UTOB B JOJTOCPOYHOM IEpPCHEKTUBE
CBSI3aHBI C OCBOCHUEM TEXHOJIOTUN CaMO3aJICUNBAIOIINXCS MATEPUAJIOB, CIIOCOOHBIX
CaMOCTOSITEIbHO BOCCTAHABIIMBATH LEJIOCTHOCTh MPU MOSBICHUM MUKPOTPEIIVH.
Bynymee crpoutenbcTBa M MPOMBIIUICHHOCTH 3a MaTepuajaMu, KOTOpble OyayT
aJanTHPOBAThCS K M3MEHSAIOIIMMCS Harpy3kaM M aKTHBHO B3aUMOJICHCTBOBATH C
OKpyxaromei cpemoil. HayuHsle mpopblBBI B 00JIaCTM  MOJEKYJSIPHOTO
KOHCTPYUPOBAHHUS IMO3BOJIAT CO3/laBaTh MaTepHUalibl, MPOYHOCTh KOTOPBIX OyIeT

NpUONIKATBCA K TEOPETUYECKUM IMpefielaM aTOMHBIX CBsizeil. ['noGanbHOE
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COTPYIHHUYECTBO YUEHBIX 00€CIIEUUT MOSABICHUE CTAHIAPTU3UPOBAHHBIX U TOCTYITHBIX
KOMIIO3UTHBIX PEUICHUH JI1 pEelIeHUs JKUJIUIIHBIX M JHEPreTHYECKUX MpodieM
yenoBedecTBa. HenmpepbIBHBIN ITOMCK COBEPIIEHCTBA B MUPE MAaTEpUAJIOB TapAHTUPYET
CTaOWJIbHBIN Mporpecc U MPOoLBETAHNE LIMBUIIM3ALMU B JBALIATh IEPBOM BEKE.
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Ceenenusi 00 aBrtope(-ax): Jlcymadyposiee 1., Amaes bl (cmapuue
npenooasament),

Xo10vipHypos A. (cmyoenm),

Typrmenckutl 20cy0apcmeenHblil ApXumeKmypHO-CmpoumenbHulil UHCIMUmMym

2. Awxabao, Typxmenucman

«IIEPEJOBBIE TEXHOJIOI'MU U 9CTETHUKA B APXUTEKTYPE
COBPEMEHHbBIX HEBOCKPEBOB)»

AHHOTamus: B cratee paccMaTpuBalOTCA  COBPEMEHHBIE  TEHJICHIIMM U
WHHOBAIIMOHHBIC TEXHOJIOT'UH, UCIIOJIb3yEMBIE MIPU MTPOCKTUPOBAHUH U CTPOUTEIIHCTBE
HEOOCKPEOOB. AHATU3UPYIOTCS, KaK MEPeIOBble WHKEHEPHBIE PEIICHUs, TaKUe Kak
BBICOKOIIPOYHBIC MaTepHaIIbl, UHTEIJICKTYaJIbHbIE (pacaHble CUCTEMbl U YCTOMUUBBIC
CTpPOUTENbHBIE TMPAaKTUKH, (OPMUPYIOT HE TOJbKO (PYHKIIMOHAIBHOCTH U
0e30MacHOCTb BBICOTHBIX 3/IaHHM, HO U UX BU3YaJbHYIO MPUBJIEKAaTeNbHOCTE. Ocoboe
BHUMaHUE YIENSIeTCsl BIUSHUIO IMGPOBOrO MOJETUPOBAHUS, MApPaMETPUUYECKOTO
Iu3aiiHa U CTPOUTENIbHOr0 MH(pOpManmoHHOTo Mozaenupoanus (BIM) na mpoiecc
IPOEKTUPOBAHUSA, TIO3BOJISASI APXUTEKTOPaM M MH)KEHEpaM CO3/1aBaTh 0oJiee CIIOKHbBIC
U BbIpa3uTeIbHbIe POPMbI. AHHOTAIIUS TAKKE PACCMATPUBAET, KaK COIIMOKYIbTYPHBIE
(dakToppl W CTPEMIICHHE K CO3JaHUI0 MKOHHUYECKHUX COOPYXKEHUH CTHUMYIUPYIOT
MOCTOSIHHBIA ~ TMOWUCK  HOBBIX  APXUTEKTYPHBIX  PEIICHUH, HHTETPUPYIOLIUX
TE€XHOJOTUYECKUH MTPOTPECC C BBICOKMMU CTaHIAPTAMU IU3aliHa.
KiaroueBble cioBa: VIHHOBallMOHHBIE TEXHOJIOTHH, apXUTEKTypa, HEOOCKPEOHI,
MPOCKTUPOBAHUE, CTPOUTEIBCTBO, JCTETHUKA, MNapaMeTpuuecKui nu3aiH, BIM,
YCTONYHBOCTb, BHICOTHOE CTPOUTEIIBCTBO.
Beenenne

ApxuTtektypa HEOOCKpEOOB WIpaeT KIYEBYIO poiib B (HOPMUPOBAHUU
COBPEMEHHBIX TOPOJIOB, obecnieunBas 3PGHEeKTUBHOE UCIOIB30BAHUE OTPAHUUYECHHOTO
npocTpancTBa. B mocienHue AecATUIETUS BBICOTHOE CTPOUTEIBCTBO JIOCTHUIIIO

SHAYUTCIIbHBIX YCIICXOB 6J1arozxap>1 MNPUMCHCHUIO HWMHHOBAIITMOHHBIX TEXHOJIOTHA.

87



HoBbie Marepuanbl, HU(PPOBbIE PEIIEHUS U 3KOJOTMYECKHE KOHLEMUUU MO3BOJISIIOT
MPOEKTUPOBAThH 3/aHUs, KOTOPbIE HE TOJBKO BIEUYATISAIOT CBOUMH pa3MEPAMH, HO U
COOTBETCTBYIOT TPeOOBaHUSAM YCTOMYMBOrO pa3BUTHs. COBPEMEHHBIE METaNOINChI
TpeOyIOT YMHBIX, JHEpProdp@EKTUBHBIX U 0OE€30HaCHBIX KOHCTPYKIUH, YTO
CTUMYJIUPYET Pa3BUTHE APXUTEKTYPHBIX U UHKEHEPHBIX PEIICHUH.

[losiBneHue HOBBIX TEXHOJIOTMM B CTPOUTENBCTBE CBA3aHO C HEOOXOIUMOCTHIO
ajanTali TOPOJOB K POCTY HACEJICHHUS] U M3MEHEHUSIM B ypOaHUCTUYECKOH cpeje.
BricoTHbIE 31aHUS YK€ AaBHO MepecTalid ObITh IPOCTO CHMBOJIAMU IpOrpecca, CTaB
BaXXHOM 4acThi0 HHPPACTPYKTYPhI KPYIHBIX TOpoioB. B coBpeMeHHBIX HEOOCKpEDax
AKTUBHO MPUMEHSIOTCS IM(PPOBbIE TEXHOJIOTHH, BKIIIOYAsi HICKYCCTBEHHBIN MHTEIIEKT,
Wnrepner Benieit (IoT) u aBTOMaTU3UPOBAHHBIE CUCTEMBI YIIPABICHUSA. DTO MO3BOJIIET
ONTUMM3UPOBATH IHEPIONOTPEOICHUE, YIYUIIUTh KOM(OPT KUTENEH U TMOBBICUTH
0e30MacHOCTb IKCILTyaTalluu 3JJaHuM.

HcTopus BEICOTHOTO CTPOUTENBCTBA YXOIUT KOpHIMH B KoHell XIX Beka, koraa
nosiBWIMCH 1epBble HeOockp&éObl B CIHIA. PasButne wetamutyprum U OeToHa
MO3BOJIMJIO APXUTEKTOpaM CO3/1aBaTh 3JIaHUSA, TMPEBOCXOJSIINE TPAJAUIIMOHHBIE
MOCTPOMKHU TIO BBICOTE U (QYHKIIMOHAIBHOCTU. CerojiHsa apXUTEKTYpHbIE TEXHOJIOTHU
VUM Jaleko BHepén, a TIaBHBIMU (pakTopaMu, OMPEAeSIOIMUMHA Pa3BUTHE
HEOOCKpEOOB, CTali HE TOJBKO BBHICOTA, HO M YCTOWYMBOCTh K BHEUIHUM
BO3JICHCTBUAM, SKOJOTUIHOCTH U upoBu3aius. CoOBpeMeHHbIE MPOEKTHI CTPEMSITCS
coueTaTh MHHOBALIMOHHBIE PEIICHMS C KYJIbTYPHBIMM M COLMAJIbHBIMHU aCIEKTaMHu
TOPOJACKOM CpEJIbI.

Baxneiimeit TeHAeHIMEW B MPOCKTHPOBAHUU HEOOCKPEOOB  SBISIETCS
YCTOMYMBOE pa3BUTHE U HKoJornyeckass Oe3omnacHOCTb. COBpEeMEHHbIE BBICOTHBIE
3/1aHHs pa3padaThIBAIOTCS C YUETOM MUHUMU3ALNUU YIIEPOAHOrO CI€a U CHUKEHUS
noTpeOaeHs MPUPOAHBIX pecypcoB. B 3ToM moMorarotT BO300HOBIsIEMbIE UCTOYHUKHU
SHEPIUH, «3EJIEHBIE» TEXHOJIOIMH U aIalITUBHBIE CUCTEMBI BEHTWIISILIMK. VIHX)EeHepsl 1
ApXUTEKTOPHl BHEIAPSIOT KOHILIENIUMU 3HEProddPeKTUBHOCTH, TaKue Kak ¢acajbl
COJIHEYHBIMHU [IAHEJSIMH, ABTOMAaTU3UPOBAHHBIE CUCTEMbI KIMMAT-KOHTPOJS U

HMHHOBAILIMOHHLIC TCILJIOU3OJIALMOHHBIC MAaTCPpHUAJIbI.
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[Ipumenenue HUGPPOBBIX TEXHOJOTHI B apXUTEKType TakKe 3HAYUTEIHHO
M3MEHWIO Mpoliecc NPOeKTUpOBaHUs HEOOCKpEOoB. IIporpaMMmHOe MoaenpoBaHue,
HMCKYCCTBEHHBI HWHTEVIEKT W BUPTyalibHasi PEAJbHOCTh IMO3BOJISIIOT CO37aBaTh
neTaibHble LHU(PPOBBIE JBOWHUKUA 3JaHUN, UYTO OO0JErdaer ONTUMH3ALUI0 HX
KOHCTPYKIMHU. braromaps 3THUM TEXHOJOTHSIM MOXKHO 3apaHee IpPOTeCTHPOBATH
YCTOMYHUBOCTH 37JaHUI K BETPOBBIM Harpy3KaM, 3eMJICTPSCEHUSIM U IPyruM (pakTtopam.
OTO CHUXKAET PUCKHU MPOEKTHBIX OMIMOOK U MO3BOJSET CO3/1aBaTh OoJiee Oe30MacHbIe
U HaJEXKHbIE KOHCTPYKIIUH.

CoBpeMeHHBIE HEOOCKPEOBI MPOCKTUPYIOTCI C YY4ETOM HE TOJBKO WX
(GYHKIIMOHAIBHOCTH, HO W BIUSHUS Ha TOPOJCKYI cpeny. BaxHoit 3amaueit
APXUTEKTOPOB CTAHOBUTCS WHTErpallvs BBICOTHBIX 3JaHUN B oOmwmii nanmmadt
ropoja, MUHUMH3AI1sl HeTaTUBHOTO BO3ICHCTBUSI HA OKPYXKAIOIIYIO CPEY M CO3JJaHUE
yIOOHBIX OOIIECTBEHHBIX IPOCTPAHCTB. MHOTHE HEOOCKPEDOHI BKITFOUAIOT B CEOS 30HBI
OTZIbIXa, NMapKU Ha KPbIIIAX U WHHOBALMOHHBIE CHCTEMbI BOJOOYUCTKHU. DTO JIEJIaeT
BBICOTHOE CTPOUTEILCTBO 00JIEE IPYKETIOOHBIM JJIs JIIOJEH U IPUPOIBI.

Hcnonp3oBaHue mNEpeNoBbIX CTPOUTEIBHBIX MATEPHAIIOB TaK)XE BHOCHUT
3HAUMTENIbHBIA BKJIAJ B Pa3BUTUE BBICOTHOM apXWUTEKTypbl. JIErkne u MpodYHbIE
KOMITIO3UTHBIE MaTepHUalbl, CAMOOYMINAIOIINECS CTEeKJIa W OETOH C MOBBIIIEHHOMN
YCTOWYMBOCTHIO K HArpy3KaM MO3BOJISIOT CTPOUTH 37]aHUsl, CITIOCOOHBIE BBIIEPKUBATD
AKCTpEeMalIbHbIC MOTOAHBIE yeinoBUs. TexHonoruu 3D-neyaTn HAXOAT IPUMEHEHUE B
CO3[JaHUHM  OTHEIbHBIX SJEMEHTOB KOHCTPYKIHUW, 4YTO YCKOpSET Mpolecc
CTPOUTENIHCTBA U CHIDKAET €r0 ce0eCTOMMOCTb.

[ToMHUMO MHXEHEPHBIX ACMIEKTOB, BAKHYIO POJIb UTPAET ICTETUKA COBPEMEHHBIX
HEOOCKPEOOB. APXUTEKTOPHI CTPEMSTCS pa3padaThiBaTh YHUKAJIbHBIE KOHCTPYKIIUH,
OTpaXkarolue KyJIbTypHBIE W HCTOPHYECKHE OCOOCHHOCTH pernoHa. HeOGockpEOwl
CTAHOBATCSI CMMBOJIAMU TOpPOJOB, UX APXUTEKTYPHBIMU BU3UTHBIMU KapTOUKaMHU.
Takue 3manms, kak bypmk-Xammdpa B Jybae wnm Ilamxaiickas Oamrns,
JEMOHCTPUPYIOT COUYETaHHE MHHOBAIIMOHHOTO NHM3aliHA U NMEPEAOBBIX CTPOUTEIbHBIX

TEXHOJIOTUH.
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Bnusaue He60ckp&OOB Ha OOIIECTBEHHYIO U AKOHOMUYECKYIO KU3Hb TOPOJIOB
TaK)Ke SBISETCS BaXXHBIM aCIEKTOM HX MPOCKTUpPOBaHUS. BBICOTHBIE 37aHUA
MO3BOJITIOT SKOHOMHTH 3€MJTI0, YTO OCOOEHHO aKTyaJIbHO JJIsl METAINOJIMCOB C BEICOKOU
IJIOTHOCTBhIO HaceneHus. OHM CO3/IalOT HOBBIE pabounwe MecTa, yiaydlias
UHPPACTPYKTYpy U TPAHCIOPTHYIO JTOCTYMHOCTh paioHOB. OJHAKO 4Ype3MepHas
KOHIICHTpPAIMSl BBICOTHBIX 3/laHUM MOXET NPUBOAUTH K TEPErpy3Ke TOPOJICKOM
UHDPACTPYKTYPHI, UTO TPeOyeT TIIATEIHLHOTO IJIAHUPOBAHUS UX PA3MEIIICHHUSI.

BricOoTHOE CTPOUTENHCTBO CTATKUBAETCS C PSAJIOM BBI3OBOB, CPEAM KOTOPHIX —
BBICOKasi CTOMMOCTH TMPOEKTOB, CIOXXHOCTh JIOTUCTHMKU W CTPOTHE TPEOOBaHUA K
6e3onacHoctd. OHAKO COBPEMEHHBIC TEXHOJIOTMH, TaKue Kak poOOTH3UPOBAHHOE
CTPOUTEIIBCTBO U HCIOJb30BaHUE OOJBIIUX JAaHHBIX, ITOMOTAIOT pelniaTh JSTH
npoOseMbl. BakxHO yuuTHIBaTH OajlaHC MEXJYy TEXHOJOTHMYECKHM IPOTPeccoM U
COITMAILHBIMU TTOTPEOHOCTSIMU OOIIIECTRA.

bonpimoe 3HadueHWe TpU  MPOEKTUPOBAHMHM HEOOCKpEOOB UMEET UX
CEMCMOYCTOMYMBOCTh. B pailoHax ¢ BBICOKOM CEUCMHYECKONM aKTUBHOCTBIO
pa3pabaTbiBalOTCS CHENUATbHbIE aMOPTHU3UPYIOIINE KOHCTPYKIHHU, IMO3BOJISIONINE
3IaHUSIM  BBIIEPKUBATH  3emileTpsiceHus.  [IpuMeHeHue  MHHOBAIMOHHBIX
(GyHIaMEHTHBIX TEXHOJIOTUH 1 THOKMX CTPYKTYP CHUKAET PUCK pa3pyIICHUH 1 1eTaeT
BBICOTHBIE 37]aHUs OoJiee HAJEKHBIMU.

3aKIroueHHe

CoBpemeHHbIe HEOOCKPEOBI MPEACTABISIOT COOON CIIOXHBIE WH)KEHEPHBIC
COOpPYKEHUSI, B KOTOPBIX COYETAIOTCSI HOBEWIINE TEXHOJIOTMU U apXUTEKTYpHbIC
pemenus. Mx  pasButHe  ompenensercs  HEOOXOAUMMOCTBIO 3P (HEKTUBHOTO
HCIIOJIB30BaHUsl TOPOJCKOTO TMPOCTPAHCTBA, HKOJOTMYECKON YCTOWUYHMBOCTH U
U (POBU3ALIHH.

Cnucok auTepaTyphl:
1. benos B. II. "CoBpemeHHas apxuTektypa: TexHonoruu u Mmarepuaisl”. — M.:

Apxurexrypa-C, 2020.

2. @octep H. "BricotHble 3nanus u ypoanuctuueckas cpena’. — CIIO.:

Crpoitmzaar, 2019.
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Caenenus 00 aBTope(-ax): Xodocadypoviesa A. (cmapuuil npenooasamers),
Amaes A. (npenooasamenns),

becanvies bl. (cmyoenm),

Typrmenckutl 20cy0apcmeenHblil ApXumeKmypHO-CmpoumenbHulil UHCIMUmMym

2. Awxabao, Typxmenucman

«AHAJIN3 TPAOUKA N KIIACCUDPUKALIUA CETEBBIX ITPOTOKOJIOB)

AHHoTaums: Beenenue B aHanmm3 tpaduka U KIaCCH(PUKAIUIO CETEBBIX MPOTOKOJIOB
NpeJCTaBIseT Cco0O0W wu3ydeHHWe (PyHIaMEHTAIbHBIX METOJOB MOHHMTOPHHTA,
yIIPaBJICHUS U 00eCTICUCHUsT O€30IIaCHOCTH COBPEMEHHBIX HH(POKOMMYHHUKAIITMOHHBIX
cucteM. B ycrmoBHsSX B3pBIBHOTO pocTa 00BEMOB IepeaaBacMor WHGOPMAIMH W
YCIIO)KHCHHSI CTPYKTYpPhl CETEBBIX B3aMMOJICHCTBHM MpOCTas Iieperadya ITaKeToB
CTaHOBUTCS HE0CTATOYHOM TUTSI 3¢ PeKTUBHOTO (bYHKITMOHUPOBAHUS
UHGPaACTPYKTypbl. AHanIU3 Tpaduka MO3BOISET aAMUHUCTPATOPAM M CIEIUATUCTAM
o Oe30IMaCHOCTH TONydYaTh AETaIbHOE MPEACTABICHHE O TOM, KaKHe MPUIIOKEHUS
UCIIONB3YIOT ~ CETEBbIE  PECypChl, BBISBISATH AaHOMAJbHYI0  AaKTUBHOCTH U
ONTUMM3UPOBATH MPOU3BOAUTEIBHOCTh KaHAMOB CBA3U. Kiaccudukaius npoTokoioB
ABIISICTCS KIIOYEBBIM AOTAllOM 3TOTO IMPOIIECCa, TMO3BOJSIOMIUM PA3ACIUTh OOIIHIA
MOTOK JJAHHBIX HA JIOTUYECKUE KaTETOPHH JJIsi IPUMEHEHHUS TMOJIUTHK TPUOPUTE3AIUU
win ¢uibTpanuu. [loHnManre MexaHu3MOB ITyOOKOTO aHallM3a MaKeTOB HEOOXOIMMO
JUISE  CO3MaHMsI WHTEIJICKTyalIbHBIX  CEeTeH, CHOCOOHBIX aJanTUPOBAThCA K
M3MEHSIIOIIMMCSL TTOTPEOHOCTSIM  Toyib3oBarened W A((PEKTUBHO MPOTHBOCTOSATH
KrOepyrpo3am.
KuroueBble ciioBa: Ananus Tpaduka, Kiiaccuukaius mpoToKOJIOB, TITYOOKHI aHATTN3
naketoB (DPI), cereBoii MOHWUTOpPWHT, MammHHOE oOOydeHue, 3amuppPOBaAHHBIN
TpaduK, CUTHATYpHBIN aHalW3, TOBEJACHUSCKHN aHalin3, ceTeBas Oe30MacHOCTh,
KauecTBO oocimykuBanus (QoS).

MeTtonp! ananmmza Tpaduka pa3IesaioTcs Ha MTACCUBHBIC M aKTUBHBIC, KAXKIBIN 13

KOTOPBIX TMpeclieqyeT cneuuuueckue eIl B paMKaxX JUarHOCTUKU CETEBOU
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uHpacTpykTypsl. [laccuBHBIN aHANN3 3aKJII0YAETCS] B HEMHBa3UBHOM COOpPE JaHHBIX
MyTEM 3€pPKAJHMPOBAHUS TMOPTOB WJIM HCHOJB30BAHHUS CHEHHATU3UPOBAHHBIX
OTBEeTBUTENEH TpaduKa, YTO MO3BOISET M3ydaTh peajbHYI0 Harpy3ky 0e3 BHECEHUS
3a7epKEK. AKTUBHBIA aHAJIW3 MOJPAa3yMEBACT T€HEPALUI0 TECTOBBIX MAKETOB IS
M3MEPEHUsSl TaKUX TMapaMeTpoB, Kak 3aJepiKKa, DKUTTEp W MPOLEHT IMOTEPh B
Pa3IMYHBIX cCeTMEHTax ceTh. CoueTaHue ITUX MOIXO0A0B AAET BO3BMOKHOCTh HE TOJIBKO
BUJIETh TEKYLIYIO KapTHUHY MWCIOJIb30BAHUS PECYpPCOB, HO M MPOTHO3UPOBATH
MOBEJCHUE CHUCTEMBbI MPU THUKOBBIX Harpyskax. Hcrons3oBaHHE WHCTPYMEHTOB
3axBaTa MaKeTOB IMO3BOJISET MCCIENOBATENsIM pa3Ouparb CTPYKTYpy COOOIIEHHMH Ha
YPOBHE OTAEJIBbHBIX OWTOB, YTO KPUTHUYHO ISl OTJIAJIKH HOBBIX MPOTOKOJIOB H
paccieoBaHusl NHIMICHTOB.

Kinaccuduxarus Ha oCHOBE TTOPTOB SBISECTCS CTAPEHIITUM U HAauOoJee TPOCTHIM
METOJIOM HJACHTHU(UKAIIMKM TPOTOKOJIOB, OMHUPAIONIMMCS Ha HOMEpa TOPTOB
tpancnoptHoro ypoBHsi TCP u UDP. CornacHo crangapram [ANA, onpenesneHHbIe
CEpBHUCHI 3aKpeIUIeHbl 3a KOHKPETHHIMM HOMEpaMH, 4YTO TIO3BOJIAET OBICTPO
onpenenuTh BeO-Tpaduk (80/443), mouroBbie ciykObI (25/110) nnum nepenady daition
(21). OgHako B COBPEMEHHBIX CETSIX ATOT METOJ TepsieT CBOIO 3(P(HEKTUBHOCTh U3-3a
MOBCEMECTHOTO MCIOJIb30BAHUSI JIMHAMUYECKUX [OPTOB, TYHHEIUPOBAaHUSA U
cokpeiTHs Tpaduka 3a cranmaptHeiMu HTTP-3aromoBkamu. MHoOrMe mpuiiokeHwHs,
TaKHe Kak CUCTEMbI 0OMeHa (aiiiIaMu Wi MECCEHKEPBI, CIIEIIMAIbHO MEHSIOT TTOPTHI
st obxoma cucTeM (PUIBTpallMi M MEXKCETEBBIX JKpaHOB. B  pesynbrare
Kiaccu(ukays TOABKO TO TMOPTaM YacTO JaeT HETOYHYI0 KapTUHY, Tpelys
MIPUMEHEHUS 00Jiee MPOJBUHYTHIX TEXHOJIOTHI aHAJIU3a COAEPKUMOTO.

I'my6okwmii ananu3 naketoB (DPI) mpeacraBmsier coboi TeXHOIOTHIO, KOTOpas
3amIsiABIBAET BHYTPh TOJE3HOM HArpy3kd TakeTa 3a TMpeAesbl CTaHJIapTHBIX
3aroJIOBKOB TpeThero u uerBeproro ypoBHed. Cucrembl DPI  wucnons3ytor
CUTHATYPHBIN aHalu3 i1 TOWCKa CIeNu(PUUecKuX MOCIen0BaTeIbHOCTENH OalToB,
XapaKTEPHBIX JJII KOHKPETHBIX MPUIIOKEHUN WIHM MPOTOKOJIOB MPUKIATHOTO YPOBHS.
DOT0 TMO3BOJSET TOYHO MACHTU(UIMpOBaTh TpadUK COIHUAIBHBIX  CETEH,

CTPUMUHIOBBIX IJIAT(HOPM WM 3alIU(PPOBAHHBIX MECCEHIKEPOB, JaXe €CIU OHU
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HCTIOJIB3YIOT HECTaHAApTHbIE IOPThl. TexHomoruss DPI saBnsgerca ocHoBOM s
peanu3anuyu CUCTEM POJUTEIBLCKOTO KOHTPOJIS, 3alIUThl OT yTEUYeK MHPOpMaINU U
yopaBieHus kadecTtBoM oOcayxuBaHus (QoS). Tem He MeHee, BbICOKas
BBIYUCIIUTEIbHAS CIIOKHOCTh W ATUYECKHE BOIMPOCHI MPUBATHOCTH OTIPAHUYUBAIOT
nosceMectHoe BHeApeHrue DPI B MarucTpanbHbIX CETAX.

[ToBenenueckuii ananu3 Tpauka OCHOBBIBACTCS HA U3yUYEHUH CTATUCTUUYECKUX
XapaKTEPUCTUK IMOTOKOB JAHHBIX, TAKWX KaK paclpeiesicHUe pa3MepoB IaKETOB,
UHTEpBaJbl MEXJAYy HUMH W HampaBieHUe mepenaud. Bmecto moucka curHaTtyp B
COZIEP’KUMOM, CHCTEMa aHaJU3UpyeT "Modepk" MPUIIOKEHHUs, YTO JIETAeT 3TOT METO/
3 PeKTUBHBIM Jaxe [JIs TMOJHOCThI0 3amudpoBaHHOro Tpaduka. Hampumep,
BUJICOCTPUMHHT  XapaKTepu3yeTcsi Iepenadeil  OonbliuX OJOKOB JTaHHBIX C
pEryISIpHBIMM MHTEpBajJaMU, B TO BpeMs KaK OHJIAWH-UTPBl TEHEPUPYIOT 4YacThie U
O4eHb Menkue mnakeTel. [loBegeHueckue MOJEIM TO3BOJIAIOT OOHAPYKUBATH
NEeSTENbHOCTh OOTHETOB WJIM CKpBIThIE KaHalbl IMepelayd JaHHBIX, KOTOpbIE
MAaCKHUPYIOTCS O] JIETUTUMHYIO aKTUBHOCTb. JTOT MOAXOA TpeOyeT HCIOIb30BaHUS
MOIIHBIX aHAJUTHUYECKUX IIaT(opM, cmocoOOHBIX 00pabaThiBaTh OrPOMHBIE MAaCCHUBbI
METaJIaHHBIX O CETEBBIX COEIMHEHUSAX B PEAIIBHOM BPEMEHMU.

MamaHoe oOydeHue B Kiaaccuukanuu Tpaduka CTAHOBUTCS IOMUHUPYOIITAM
TpeHA0M OJarogapsi CrioCOOHOCTU aITOPUTMOB BBISIBISITH CJIOXKHBIE 3aKOHOMEPHOCTHU
B CTPYKType CETEeBBIX MOTOKOB. Moxenu oOydaroTcsi Ha pa3MEueHHBIX Habopax
TAHHBIX, COACPIKAIIUX MPUMEPHI TpaduKa pa3IMIHbIX TUIIOB, U B JaJIbHEHIIIEM MOTYT
KJIacCU(UIIMPOBATH HOBBIE COCTMHEHUSI C BBICOKOW TOYHOCTHIO. HelipoHHBIE ceTu u
aJTOPUTMBI CIYyYalHOTO Jieca TMO3BOJSIOT YCHEIIHO pas3lensaTh Tpaduk Jaxe B
YCIIOBUSX TPUMEHEHHS COBPEMEHHBIX METONOB oOdyckanuu u mudpoBaHHUS.
Hcnonb30BaHre MHTEILIEKTYATbHBIX KIIACCU(PUKATOPOB CHUKAET 3aBUCIMOCTh CHUCTEM
MOHHMTOPHUHTA OT TOCTOSSHHO OOHOBIAEMBIX 0a3 curHaryp. OpHako oOydeHHe u
MOJJIEP’KKA TaKUX Mojeliel TpeOyroT 3HAYUTENbHBIX BBIYHUCIUTEIBHBIX PECYPCOB U
BBICOKOU KBaJIM(PUKAIINU CIICHUAINCTOB B 00JIACTH aHAIN3a JAHHBIX.

AHanu3 3amu@poBaHHOTO Tpaduka SBISETCS OAHUM H3 CaMbIX CIOXKHBIX

BBI30BOB, TaK KaK IOBCEMECTHOE UCTIOIb30BaHue MpoTokosioB TLS m HTTPS ckpeiBaet
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COZEP’KUMOE MTAKETOB OT KJIIACCUUECKUX CUCTEM aHanu3a. MccrnenoBarenu npuMeHs 10T
METOJbl aHaJIU3a CEPTU(PUKATOB Ha H3TANE YCTAHOBICHHUS COEIMHEHHUS, a TaKXKe
U3Yy4aloT MEeTaJaHHble CECCUU I MICHTU(PUKALUU TUIA NIEPEIaBaA€MOro0 KOHTEHTA.
Texnonorun pacmmdpoBku Tpapuka Ha Jety (SSL Inspection) mnmo3BoistoT
MHCIIEKTUPOBAaTh JaHHBbIE, HO CO3JAI0T PUCKU JJsi O€30MacHOCTH M TpeOyIoT
yIpaBiI€HUs LENOoYKaMu JOBepUs. AJIBTEPHATUBOM SBISETCA MCIOJIb30BaHUE
ornevarkoB (fingerprinting) KJIMEHTCKUX MPUJIOKEHUM, YTO IMO3BOJISET C BBICOKOU
J0JIell  BEpOSITHOCTH  OMNpEAeNIUTh BEpCHIO Opay3epa WIM TUI  YCTPOMCTBA.
[IpotuBOGOpPCTBO MEXIAy MeToAamMu IM(pOBaHUS U criocobaMu aHaidu3a Tpaduxa
CTUMYJIHMPYET pa3BUTHE BCE O0JIee N3OIIPEHHBIX TEXHOIOTUI B 000MX HalpaBICHUSX.

Busyanuzanusi pe3ynbTaroB aHajiu3a Tpapuka UIrpaeT KIOYEBYIO pOJb B
o0ecreyeHu YpProHOMUKH PabOThI CETEBBIX OMEPATOPOB M AHATUTHUKOB 0€30MMaCHOCTH.
CnoxHble TpadUKH TTOTOKOB, TETUIOBBIE KapThl HATPY3KHM M KPYTOBBIE JHATrPaMMBbI
pacnpezeneHus: IPOTOKOJIOB MO3BOJSIOT MTHOBEHHO OLIEHUTh OOLIee COCTOSIHUE CETU
U 3aMETUTh aHOMaJuu. VIHTepaKTUBHBIE MHCTPYMEHTHI MO3BOJISIOT AETAIN3UPOBATH
MH(pOpMaIHIO OT INI0OAJIBHOTO YPOBHS BCEM KOMIIAHUU JJO KOHKPETHOT'O CeaHca CBSA3U
MEXy 1ByMs y3iaamu. D¢ (eKTuBHAS BU3yaIU3alis IOMOraeT ObICTPO JIOKAJIU30BATh
y3KHe MeCTa UHPPACTPYKTYPhl 1 000CHOBATh HEOOXOIUMOCTh MOJICPHHU3AIINH KaHAJIOB
cesa3u. IlpencraBneHne AaHHBIX B YIOOHOM BHJE€ COKpPAIaeT BpEMs pEaklUd Ha
MHIIMJICHTHI U YIIPOLIaeT npouecc GOopMUPOBAHUS OTUETHOCTH ISl PYKOBOZICTBA.

3axkiouenue

IOpuanueckue u 3THYECKHE acleKkThl aHaiu3a Tpaduka KacaroTcs OanaHca
MeXay oOecliedeHHeM CeTeBOW Oe30MacHOCTM U MpaBOM IMOJb30BaTeieil Ha
KOH()UIEHIINAIBHOCTh MEPEeNUCKU. BO MHOTHUX IOpPUCANKIUAX UCIIOIB30BAaHUE CUCTEM
TyOOKOTO aHajiu3a COJCPKUMOTO IAaKEeTOB CTPOr0 PErIaMeHTHPOBAHO U TpelyeT
COONIOACHMS TPOLEAYP 3alIUThl NEPCOHANBbHBIX NaHHBIX. llpoBaiinepsl 00s3aHbBI
uH(GOPMUPOBATH MOIH30BATENICH O MPUMEHIEMBIX METO/IaX (GUIBTPALIMU U YIIPABICHUS
TpauKOM B paMKax TIOJIUTUKH UYECTHOTO HCHonb3oBaHusa. COOp M XpaHEHHE
METAJaHHbIX O CETEBBIX COCAMHEHMSIX MOTYT PETYIHPOBATHCA 3aKOHAMHU O OOproOe ¢

TEppOpPU3MOM U KHOeprnpecTynmHOCThI0. CoOMIofAeHNe TPABOBBIX HOPM SIBISETCS
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00s13aTeILHBIM YCJIIOBUEM IIpU MPOCKTUPOBAHWMMU W BHCIAPCHUMW CHCTCM aHaJIM3a

Tpauka B KOPIIOPATUBHOM U TOCYAapPCTBEHHOM CEKTOpax.

Cnucok auTepaTyphl:
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Caenenus 00 aBrope(-ax): Opazos Axmwvipam, bavipamosa AtivimOdxcan, cmapuiue
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Hypnviee bamuip, cmyoenm,

Meowcoynapoonuviii ynusepcumem negpmu u 2aza umenu Azwuvicenou Kaxaesa

2. Awxabao, Typxmenucman

«TUAPOI'EOJTOI'MYECKHUE YCJIOBUSA CTPOUTEJIBHBIX TIVIOIIATOK
N UX BJIMAHUE HA IPOEKTUPOBAHUE ®YHIAAMEHTOB»

AHHOTamms: [Waporeosornyeckre YCIOBHS CTPOHUTEIBHON IIIOMIAIKA WIPAIOT
KJTIOYEBYIO POJIb MPU NMPOCKTHPOBAHWM M BO3BEACHHMM 3JIaHUW U coopykeHuid. OHU
ONPEACISAIOT CTa0WIBHOCTh TPYHTOB, DIyOWHY 3ajieraHUsl TPYHTOBBIX BOI U
HE0O0XOIUMOCTD CITCIUAIHBIX MEPONPHUITHH 11 3auThl pyHaamenTa. HemooreHka
OTHX YCIOBHA MOXET TPUBECTH K JedopManusM KOHCTPYKIHMA W YBEIWYCHHUIO
OKCIUTYaTallMOHHBIX ~ pacxofoB. [lodTOMy WH)KEHEp-TreoJor BCerga HauyuHaeT
MPOEKTUPOBAHUE C TIIATEITHHOTO aHAJIN3a THAPOTEOTOTHUECKON CPEIbI.
KiaroueBbie ciaoBa: ['maporeonorusi, WHXCHEpHash T'EOJOTHS, TPYHTOBBIC BOJIBI,
(GyHIaAMEHTBI, TPOCKTHUPOBAHHE, JPCHAX, OCaJKa TPYHTOB, IIOA3EMHBIC BOJIFHI,
THJIPOV3OJISAIHNS, YCTOWYMBOCTh COOPY)KEHUH, CE30HHBIC KOJICOAHHWS  BOIBI,
GuIbTpanys IpYyHTa, TUTBIBYHBI, YKpeIUICHHE TPYHTA, MOHHUTOPHHT
TUIPOTEOIOTHYECKUX YCIOBHIM

OCHOBHBIE JJIEMEHTHI THAPOTEOJIOTMYECKOM Cpelbl BKIIOYAIOT YPOBEHb H
KoJIeOaHMs TPYHTOBBIX BOJ, UX XUMHYECKUN COCTaB, (PUIBTPAIMOHHYIO CTIOCOOHOCTh
IpyHTa U B3aUMOJCHCTBUE BOJABI C PA3IMYHBIMU TUIIAMH TPYHTOB. JTH MOKa3aTelu
BIIMSIOT Ha BBHIOOp THMa (PyHAaAMEHTa M METOABI €ro 3aluThl. Hampumep, BbICOKHE
YPOBHHU TPYHTOBBIX BOJl TPEOYIOT BOJOOTBOMASIINUX CUCTEM WIH THApou3oisnun. bes
ydeTa 3Tux (akTopoB (PyHIAMEHT MOXKET IMOABEPTHYTHCS MPOCAIKAM HIIA KOPPO3HUH.

Ha MHOTMX CTpPOWMTENBHBIX IUIONIAKaX BCTPEYAIOTCS 30HBI CE30HHOTO
MOJTOIUICHUsI. B TakuX yCIIOBHSIX YpPOBEHb TIPYHTOBBIX BOJ M3MEHSETCS B TCUCHHE

roja, 4ro CO3JAaC€T IUKIWYECKUE Harpy3ku Ha (QyHIamMeHT. WHKeHephl 1OJKHBI
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YUYUTBHIBaTh 3TH KOJE€OaHUS TPHU pacueTe OCAJAKU U YCTOWUHUBOCTH COOPYKECHHS.
[IpeneOpexeHne Ce30HHBIMU M3MEHEHUSMH BOJbI MOXKET MPUBECTH K TPEIIUHAM B
CTE€HAX U MEPEKOCAM KOHCTPYKIIUH.

Tun  rpyHTa W €ro  BOJONPOHMUIIAEMOCTb  SIBJISIIOTCS  Ba)XHBIMU
xapakTepuctukamu. llecyansie u cymecyaHble TPYHTBHl OO0JaJalOT BBICOKOM
(GUIBTPAIIMOHHON CITOCOOHOCTHIO, YTO OOJerdyaer ApeHaX. [JIMHUCThIE U UIUCTHIC
TPYHTHI CKJIOHHBI K 3aJepKKe BOABI M HAOyXaHHIO, CO3/1aBasi JOMOJHUTEIbHYIO
Harpy3ky Ha ¢yHaameHT. MccrienoBanue dSTUX CBOMCTB MOMOTraeT BhIOpaTh
ONTUMAJBHBIN TUT (PyHIAMEHTA U METObI 3aIIUTHI OT BJIArH.

XUMUYECKHII COCTaB MOJ3EMHBIX BOJ TAaKKe HMMEET 3HAuCHUEe s
JIOJITOBEYHOCTH KOHCTPYKIIMU. Boja ¢ BBICOKON KHCIOTHOCTBIO WJIM COJEPKAHHEM
arpeCCUBHBIX COJIEH MOXET pa3pyliaTh OETOH U METAJUTMYECKHE dJIEMEHTHI. B Takux
CIIy4asiX MPOCKTUPOBIIUKUA UCIIONB3YIOT CICIHATbHBIE OCTOHBI, aHTUKOPPO3HUOHHBIC
MOKPBITUSL WK 3alIUTHBIE Oaphepbl. bes 3TUX Mep Cpok CIyKOBI COOPYKEHUST MOKET
CYILLIECTBEHHO COKPATUTHCH.

['uaporeonornyeckas pasBefka BKJIOUaeT OypeHHe CKBaXUH, OTOOp Mpod
IpyHTa U BONBI, a TaKXKe JIa0OpaTOpHbIE HCCIEAOBAHMS. DTH JAaHHBIE IMO3BOJISIOT
HOCTPOUTH THAPOTrE€OJOTHMUYECKYI0 KapTy IUIOMAJKH M OLEHUTh IOTEHUUAJIbHbBIC
pucku. CoBpeMEHHbIE METObI, TAKUE KAK Teopajap U 3JIEKTPOPa3BEAKa, MO3BOJISIOT
MOJTYyYUTh O0JIee TOUHYI0 HH(POPMAIIUIO O CTPYKTYpE TPYHTOB U MOJI3EMHBIX Bojax. Ha
OCHOBE JTHX WCCJENOBAaHUN pa3padaTbiBaeTCs CTpaTerus MPOSKTUPOBAHUS
dbyHIaMeHra.

Beibop Tuma ¢QynmameHTa HaAOpSAMYIO 3aBHCHT OT THAPOTEOIOTHUYECKUX
ycioBuil. Ha CTaOMIBHBIX CyXHX TpyHTax MPUMEHSIOTCS MEJIKO3arTyOJeHHbIC
JIEHTOYHBIE WIH TUTUTHBIE PyH1aMeHThl. Ha yyacTkax ¢ BRICOKUM YPOBHEM I'PYHTOBBIX
BOJI 4acTO BHIOMPAIOT CBAaHBIC WM TIIYOOKHE (PYyHIAMEHTHI, CIIOCOOHBIC TIEpeIaBaTh
Harpy3Ky Ha ycroiiumBbie ciion. HempaBumbHBIA BbIOOp THHA (DyHAAMEHTAa MOXKET
MIPUBECTU K HEPABHOMEPHOU OCA/IKE U MOBPEXKACHUIO KOHCTPYKIIHH.

Cucrembl JpeHaXa W BOHOOTBEACHUS SBJISIOTCA BaXXHOM MEPOW 3aIlUThI

dynnamenta. OHM TO3BOJSIIOT KOHTPOJIMPOBATH YPOBEHb TPYHTOBBIX BOJ U
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MPEIOTBPAIIaOT U30BITOYHOE YBIAXHEHHE TPYHTOB IO COOpYXeHueM. J[peHax
MOXKET OBITh TIOBEPXHOCTHBIM WJIM TTYOMHHBIM, B 3aBUCUMOCTH OT XapaKTepa BOMIBI U
penbeda ydacTka. be3 apeHa)kHON CHCTEMBbl Jake Kau€CTBEHHO BBIMOJIHEHHBIN
(yHIaMEHT MOXKET OBITh TOBPEXKICH.

B paiioHax ¢ TUIBIBYHHBIMH WM CJIa0OHECYIIMMH TPYHTaMH TPEOYIOTCS
JOTIOTHATEIILHBIC  YKPETUISIOIINE MeponpusaTus. VCHoias3yloTcs HWHBEKIIMOHHBIC
METOABI YKPEIUICHHsI TPYHTA, TPYHTOBBIC CBauW M CIICIIHAJIBHBIC TEOTCKCTHIIBHBIC
KOHCTPYKIHHU. DTHU MEPHI TTO3BOJISIOT IOBBICUTH HECYIIYIO CIIOCOOHOCTH (hyHIaMEHTa
¥ CHU3UTH pUCK nedopmanuii. ['maporeonorndeckue UCCIeA0BaHUs MOMOTAIOT TOUYHO
OTIPENeINTh 30HBI PUCKA M HEOOXOMUMOCTH YKPETUICHHUH.

Oco0oe BHUMaHHWE yensIeTcs JUHAMHIECKUM (haKTopaM, TAKHM KaK KoJeOaHus
YPOBHS BOIBI TMpPH TAaBOJAKAX WM CE30HHBIX OCAJKaX. JTH HM3MEHEHHS CO3Jal0T
JIOTIOTHUTEIIbHBIC HArpy3Ku Ha (DyHIaMEHT, KOTOpbIE HEOOXOIMMO YYHUTBIBATH IPU
npoektupoBaHuu. Pacdyer ocanku W gepopManMd  MPOBOAMUTCS C  YyYETOM
AKCTpPEMAJIbHBIX THUJIIPOTEONIOTUYECKUX YciaoBuil. MrHopupoBanue 3TuX (PakTopoB
MO>KET MPUBECTH K aBAPUIHBIM CUTYAIIHSIM.

CoBpeMeHHOE TPOESKTUPOBAHNE YUUTHIBAET TAKKE B3aUMOJICHCTBUE MO3EMHBIX
BOJl C WH)XCHEPHBIMU KOMMYyHuKarusimu. Kopposus TpyO, mpombiBKa TpyHTa U
BBIMBIBAHHE YaCTUIl MOTYT HETAaTHBHO CKa3aTbCid Ha YCTOMYMBOCTH (PyHIAMEHTA.
NuxeHepbl pa3pabaThiBalOT CXEMbI BOJOOTBEACHHUS W 3alllUTHBIE Oapbepbl, YTOOBI
MUHHAMU3UPOBATH 3TU 3PHEKTH. ITO 0COOCHHO BXKHO MPU CTPOUTEIHCTBE KPYITHBIX
KWJIBIX U IPOMBIITUICHHBIX OOBEKTOB.

[Tpu npoexTrpoBanuu (HyHAAMEHTOB Ba)KHBI MPOTHO3HBIE MOJIETTH U3MEHECHHUS
TUAPOTEONIOTHYECKUX yCIoBHid. OHM MOMOTAIOT IPEIBUIETH MOCIEICTBHS U3MEHEHUS
KJIMMaTa, CTPOUTEIBCTBA PAIOM U ApyTrux (paxtopoB. Mcronb3yroTcss KOMITbIOTEPHBIE
TUIPOTEOJIOTHUECKUE MOJIENH, IO3BOJISIONINE OICHUTh YPOBEHb TPYHTOBBIX BO[I,
dunpTpanuio u napneHue Boasl Ha pyHaamenT. [Iporano3upoBanme Mo3BOISIET CHUZHUTH
PUCKH Y ONTHMHU3UPOBATH MMPOCKTHBIC PEIICHUS.

DKOHOMHUYECKHE ACIMEKThl TAaKXKE 3aBUCAT OT THAPOTCOJIOTHYECCKUX YCIIOBHH.

Vuer IIOA3CMHBIX BOA H CBOMCTB TPYHTOB IIO3BOJIACT BI>I6paTI> OIITUMAJIBHBIC
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Marepuajbl, METOJbl YKpEIUICHHs] U 3alllUTHbIe cucTeMbl. HempaBuibHas oIleHKa
YCJIOBUH MOXET TMPUBECTH K 3HAYUTENIbHBIM JOMOJHUTEIBHBIM pacxojaM Ha
ucrnpapieHnue npodiaeM. Takum oOpa3zoM, TiiaTenbHas THAPOTEOJIOTHUECKas pa3Beika
SKOHOMMYECKHU OIpaBJaHa.

BrnusHue ruaporeosorud Ha AKCIUTyaTallUI0 COOPY>KEHUM HEBO3MOXKHO
nepeoneHnuTh. Jlaxke mocie 3aBeplIeHUs] CTPOUTEILCTBA H3MEHEHHE YPOBHS
TPYHTOBBIX BOJI MOXKET BBI3BATh MPOCAIKY WU pa3pylieHue GyHaaMenTa. PerynspHsiii
MOHUTOPUHT THAPOTEOJIOTMYECKUX YCIOBUH U COCTOSHHE JIPEHAXKHBIX CHCTEM
SBIISIETCS.  00sI3aTEbHBIM  JUJIS  JIOJITOCPOYHOM  DKCIUTyaTallMk. ITO  TO3BOJIAET
CBOEBPEMEHHO OOHAPYKHUBATh U YCTPAHATH MOTEHIIUAIbHBIC YTPO3bI.

3akiiloueHue

I'unporeonornyeckue yciaoBusl ONPEACISAIOT HE TOJbBKO TEXHUYECKUE ACTICKThI
IIPOCKTUPOBAHUS, HO M 0€30MacHOCTb JIIOJIeH M OKpyXkaromie cpeasl. Boma moxer
OBITH UICTOYHUKOM aBapHil, MOATOIUICHUI U 3po3un rpyHTa. KoMIiekcHOe n3yueHue u
yuyeT ATHX (AKTOPOB TMpU NPOCKTHUPOBAHUU (yHIAMEHTa SIBISETCS 3aJI0TOM
YCTOWYHUBOCTH M JIOJITOBEYHOCTU COOPYKEHHIl. MHXKEHEep-Teosor BBIIOJIHSIET pPOJIb
KJTFOYEBOTO 3B€HA MEXKIy TIPUPOIHOM Cpeiol U 6e30MacHOM dKCILTyaTaluei 31aHui.

Crucok JuTepaTyphl:

1. HBanos, A. II. (2019). I'unporeosnorust u uHxeHepHas reosiorus. M.: Heapa.

2. IletpoB, B. C. (2020). BinusiHue rpyHTOBBIX BOJ Ha MNPOECKTUPOBAHUE
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2. Awxabao, Typxmenucman

«IBOJIIOIUSA APXUTEKTYPHBIX CTUJIEH OT AHTUYHOCTH JIO
MU P®POBOM SI1OXN»

AHHOTAUMsA. OBOJIONMUS  APXUTEKTYPHBIX  CTWJIEH  MpeAcTaBisieT  coOoi
3aXBaThIBAIOIINN TyTh YEJIIOBEUECKOTO TBOPYECTBA, OTPAXKAIOLIWWA pa3BUTHE
TE€XHOJIOTUH, COUUAIBHBIX CTPYKTYP M KYJIBTYPHBIX ILIEHHOCTEW Ha MPOTSKEHUU
ThicAueseThii. OT MaCCUBHBIX KAMEHHBIX COOPYKEHUN aHTUYHOCTHU 10 JTUHAMUYHBIX
(dopM, CO3/TaHHBIX C TOMOIIBI0 KOMITBIOTEPHOTO MOICIIMPOBAHUS, APXUTEKTYypa BCeraa
CIyXuja 3epkajioM »dmnoxu. Kaxzaplii mnepuojs MNPUBHOCKUI HOBBIE METOMbI
CTPOUTENBCTBA U ICTETUUECKUE UJI€alIbl, KOTOPbIE TpaHC(HOPMUPOBAIN OOJIUK HAIITUX
ropoaoB. [ToHuMaHue 3TOW 3BOJIFOLMHU MTO3BOJISET OLUEHUTH CIIOAKHOCTh COBPEMEHHBIX
KOHCTPYKIMM U UX TIyOOKHe umcTtopuueckue KopHH. M3yuenue tpanchopmanuu ot
KJIACCUYECKUX  OpAEpPOB  JO  MapaMETPUYECKOro  Ju3ailHa  pacKpbIBaeT
(byHIIaMEHTaIbHYIO CBSI3b MEXKTy HHKEHEPHON MBICIBIO U HCKYCCTBOM ITPOCTPAHCTBA.
KaoueBble ciaoBa: ApXHUTEKTypa, O3BOJIONWS, CTWIH, AQHTHUYHOCTb, TOTHKA,
BO3pOXKJEHHE, OapOKKO, MOJEpPHU3M, TIOCTMOJEPHH3M, IMdpoBas  3MoXa,
rapamMeTpusM, TEXHOJOTHHM, MaTepualbl, YCTOMYUBOCTb, IPOEKTUPOBAHMUE,
IIPOCTPAHCTBO, UCKYCCTBO, HHHOBAIUU.

Apxurekrtypa JpesHei ['peunn n Puma 3a5oxuiia OCHOBY JJIsl BCEU 3aIaIHOU
CTPOUTENBHOW TPaAULIUM, BBEAS MOHITUSA TapMOHUU U Iponopuuu. Vcrnone3oBanue
KOJIOHH, apOK U KYITOJIOB CTAJIO CTAaHAAPTOM, KOTOPBIM BJOXHOBIISI APXUTEKTOPOB Ha
MPOTSHKEHUU BEKOB. DTHU KOHCTPYKLUHMHM ObUIM HE TOJIBKO (PYHKIMOHAJIBHBIMH, HO U
CHMBOJIM3MPOBAIM CTPEMIICHUE K HJAEaly M TMOPSIAKY B OKPYXKAIOIIEM MHUpE.

MactepcTtBo oOpalieHuss ¢ KaMHEM MO3BOJISJIO CO3/7laBaTh COOPYKEHUs, KOTOpHIS
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COXPAHWINCH J10 HAIIMX JTHEW KaK MaMATHUKHU YEeJIOBEYECKOIO FeHUsl. DTH MPUHIIUIIBI
30U (YHIAMEHT Uil NOHMMAaHMs TOro, Kak (u3nyeckas cpeaa (popmupyer
0O0I111€CTBEHHBIH OTIBIT.

CpenHeBekoBasi apXUTEKTypa, NpPEJCTABIE€HHAs POMAHCKUM M TOTUYECKUM
CTWJISIMH, IPUBHECJIA BEPTUKAIBHOCTh U CTPEMJIEHHE K CBETY. [ '0THUecKue coOOopHI C
UX CTpenb4YaThbIMH apKaMu, KOHTPGOpCaMU W BUTpPaKaMU CTajd BOIUIOLIEHUEM
MH)XEHEPHON CMEJIOCTH TOM 3MOXU. DTU 3JaHUsl TpeOOBaIU TIyOOKOro MOHUMAaHUS
MEXaHMKU HArpy30kK, YTO MPHUBEJIO K 3HAYUTEIbHBIM JTOCTHKEHHUSIM B CTPOUTEIBHBIX
TEXHOJOTUSAX. APXUTEKTypa 3TOr0 BpeMEHU ObUla NMPOHU3aHA CUMBOJM3MOM, TI/I€
KaXKIIbIii AJIEMEHT CITY>KUJ MHCTPYMEHTOM JUIsl BBIpQXKEHHSI IyXOBHBIX UJeanoB. Takoe
COUYETaHUE WHKEHEPHOI0 pacyeTa U MeTa(pU3UKH OCTAETCSl YHUKAIbHBIM IPUMEPOM B
UCTOPUU 304€CTBA.

Onoxa Bo3poxkneHuss 03HaMEHOBaJlaCh BO3BpAILIEHHEM K KIACCUYECKUM
ujeasaM aHTUYHOCTH, HO C TPUMEHEHHEM HOBBIX MAaTEMaTUYECKUX METOJIOB
NPOEKTUPOBAHUA. APXUTEKTOPHI TOTO BpEeMEHH, Takhe Kak Anpoeptu u [lamnaamo,
CTPEMWJINCh K MaTEMAaTHYECKON BBIBEPEHHOCTH M cuMMeTpuu. llosBneHue teopuun
NEPCIEKTUBbI KapAUHAJIbHO U3MEHUJIO MOJAXO0/ K OpraHW3alyy IPOCTPAHCTBA, CAEIAB
ero Oojee OpPUEHTUPOBAHHBIM HA YEJIOBEUECKOE BOCIPHUSATHE. 3JaHUs CTalld
paccMaTpHUBaThCS HE TOJBKO KAaK yTHIUTAPHBIE OOBEKTHI, HO M KaK MPOU3BEICHUS
UCKYCCTBa, MNOJUYUHSIONIMECS 3aKOHAM TE€OMETPUHU. OTO 3aJ0KWIO OCHOBY IS
npodeccuoHanu3auu ~ ApXUTEKTYpPHOH  MPAKTUKU  KAaK  MHTEIUIEKTYaJIbHOU
NEeSATENBHOCTH.

bapokko u poOkKOKO [100aBUIIM apXUTEKType IUHAMHKH, TEaTPAIbHOCTH U
HMOIMOHATFHON HAChIIIEHHOCTH. VCronb30BaHNEe KPUBOTHMHEHHBIX (POPM, CIOKHBIX
OPHAaMEHTOB M UIPbI CBETA CO3JaBaJ0 OLIYIICHUE JBMKEHUS U POCKOIIU. DTH CTUIU
AKTUBHO UCIIOJIB30BAIA APXUTEKTYPY ISl IEMOHCTPAIINH BIIACTU U O0OTaTcTBa, CTUpast
TPAHUIBI MEXIY CTPOUTEIILCTBOM M JEKOPATUBHBIM HMCKYcCTBOM. ClOXKHEWIIne
(dacanHble pelieHus: Toro neprojia TpedoBaik MacTepPCTBa B 00J1aCTU MOJEIUPOBAHUS

MaTepualoB U CO3JaHUs BU3YyaIbHBIX WJUTIO3UN. JTO OBLIO BpEeMsl, KOT/1a apXUTEKTypa
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Hayajla aKTHUBHO B3aMMOJEHCTBOBAaTh C TOPOJACKOW cpenoil, Gopmupysa ancamOIu
IUIOIIAIEN U TIAPKOB.

[IpombIlIEeHHAs PEBOJIOLUSA NPOU3BENIA PAJAUKAIBHBIN CIBUT, BHEAPHUB HOBBIC
Marepuaibl, TAaKME KaK 4YyryH, CTajb M CTEKJIO. OTH WHHOBAIMU IO3BOJIMIIH
apXUTEKTOpPAM IMPOEKTUPOBATH 3/IaHHMS C pPAaHEE HEBO3MOKHBIMH IPOJIETAMH U
BBICOTOM. BBICTaBOUHBIE MMABWIBOHBI, TAaKME KAK XPYCTAJIbHBIA JBOpEL, CTAIU
CUMBOJIaMH HOBOW MHYCTPHAIbHOM 3pbl 1 BO3MOKHOCTENW MacCOBOT'O MPOU3BOCTBA.
ApXUTEKTYypa Havajia OTAEIATHCS OT TPAAUIMOHHBIX KAMEHHBIX KJIaJ0K, EPEX0as K
KapKaCHBIM KOHCTPYKLUHMSIM. DTO (PyHIaMEHTAJIbHO WU3MEHWIO MPEJCTABICHUE O TOM,
YTO MOXKET OBITh 3JJaHUEM U KaK OHO MOKET (DYHKIIMOHHUPOBATb.

MopepHu3M [1BaillaTOrO BeKa MPOBO3INIACHI MPHUHIMN «dopma cleayeT 3a
byHKIIMEH», CTPEeMsICh K MUHUMAIU3MY U YECTHOCTU KOHCTPYKIHMH. APXUTEKTOPHI-
monepHucTsl, Takue kak Jle Kopb6rosbe u Muc Ban aep Poa, ucnonb3oBanu OeToH,
CTEKJIO M CTalb [JIs CO3JaHusl (PYHKIIMOHAIBHBIX JKUJBIX U OOIIECTBEHHBIX
IPOCTPAHCTB. DTOT CTUJIb OTPAXKaJI ONTUMHU3M MHIYCTPUATIBLHOTO O0IIECTBa U BEPY B
TO, YTO APXUTEKTYpPa MOXKET PEIIUTh COLIMAIbHbBIE MPOOIeMbl. MaccoBO€ KUIUIITHOE
CTPOUTENBCTBO U CO3JaHUE OTKPBITHIX IUIAHOB CTAIM XapPaKTEPHBIMU YEPTAMU 3TOTO
nepuoga. HecmoTps Ha KpUTHUKY 3a O€3JIMKOCTh, MOJEPHU3M PpaTUKAIBHO
ONTUMM3UPOBAI UCITOIB30BAHUE ITPOCTPAHCTBA U PECYPCOB.

ITocTMonepHU3M BO3HUK KaK pEeaKLKs Ha CTPOTOCTh MOJAEPHU3MA, BO3BpaIllasi B
apPXUTEKTYpy MUCTOPHYECKHE AJTIO3MHM U UPOHMIO. APXUTEKTOPHI Hadasld CBOOOJHO
urpath ¢ (opMamMu, IIBETaMU U KOHTEKCTOM, OTBepras JOTMbl (DyHKIIMOHAJIU3MA.
3nanus ctanu 6osee pa3HOOOpPa3HBIMHU U SKCIIPECCUBHBIMH, YAaCTO COUYETAasl 3JIEMEHTHI
pa3IMYHBIX HCTOPUYECKUX BIO0X B OJHOM OOBEKTE. DTOT MEPUOJ IMOAUYEPKHYII
BAXHOCTh KYJIBTYPHOI'O KOHTEKCTa M 3HAYMMOCTb ApPXUTEKTYpbl KaK s3bIKa
KOMMyHUKaluu. IlocTMOIEpHH3M MO3BOJIMJI apXUTEKTOpaM CHOBa OOpaTUTBCS K
JNEKOPATUBHOCTH M CUMBOJIM3MY, HE )KEPTBYsI COBPEMEHHBIMU TEXHOJIOTUSAMH.

[udposas 3moxa OTKpbUIA MMYTh K MapaMETPUUECKOMY MPOEKTUPOBAHUIO, TE
QITOPUTMBI  ONPENEISIIOT  apXUTEKTYpHYI0 (QopMy. Vcnonb3oBaHue CIOXHBIX

KOMIIBIOTCPHBIX IIPOIrpaMM IIO3BOJIACT APXHUTCKTOpPaAM CO34aBaTb OPIraHHYCCKUC,
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TEKy4He U HEIIMHEWHBIC CTPYKTYPhl. ITU (OPMBI YACTO BJOXHOBIICHBI MPUPOIHBIMU
MaTTepHaMU U ONTHUMM3UPOBAHBI IS TOCTUKEHUS MaKCUMaIbHOU 3(pdeKTUBHOCTH
koHCTpyKiuu. [{ludpoBoe npoekTupoBaHue CTUPAET TPAHULIBI MEXTY BOOOpaKEeHHUEM
M BO3MOKHOCTBIO peaju3allid, MO3BOJIsis BOIUIOIIATH camble cMenble uaen. Ceiyac
APXUTEKTYpa HAXOJUTCS B TOUKE CIMSHUS TEXHOJIOTUM, MATEMaTUKHU U UCKYCCTBA.
VYcroltuuBasi apXuTeKTypa cTaja TJIaBHBIM BBI30BOM HAIIIETO BPEMEHHU,
dbokycupysich Ha OKOJOTMYECKOW OTBETCTBEHHOCTH. (COBpEMEHHBIE MPOEKTHI
UHTETPUPYIOT CHUCTEMBI HHEProcOepexeHus, HCIOIb30BaHUE TepepadaThiBaEMbIX
MaTepHuasoB U 3eJICHOE MPOCKTUPOBAHUE. APXUTEKTOPHI CTPEMSATCS MUHUMU3UPOBATH
BO3JICUCTBUE 3JaHUN Ha OKPYXKAIOIIYI Cpeay, HMCHOJb3ys TMaCCUBHBIE CUCTEMBbI
OTOIJICHUS M OXJIAXKJCHUSI. DTOT TPEH OTPAKAET TII00ATHHOE OCO3HAHUE XPYIKOCTH
IPUPOJHBIX PECYPCOB U POJIM APXUTEKTYphl B OOpbO€ C M3MEHEHHWEM KIIMMAaTa.
Y CTONYMBOCTh CTAHOBUTCSI HEOTHEMIIEMON YaCThIO KAYECTBEHHOTO MTPOCKTUPOBAHMS.
3akirouenune
B 3akiroueHne MOKHO cKa3aTh, YTO SBOJIOIUS apXUTEKTYpPhl — 3TO HUCTOPHS
NOCTOSIHHOTO TOucKa OajaHca MEXIy (YHKIMOHAJIBHOCTBIO U 3CTETUKOW. MBI
NEPElIM OT MPOCTHIX YOEXKHIL K CIOXKHBIM HH(PPOBBIM CTPYKTypaM, HO CYTh
apXUTEKTYPHI KaK UCKYCcCTBa (POPMUPOBAHUS CPEIbI OCTaeTCsl HeM3MeHHOU. byayiee
CTPOUTCS Ha TTyOOKOM YBa)KEHUU K HACIEAUIO U TOTOBHOCTH BHEIPSTH MPOPHIBHBIE
MHHOBAIMU. TOJIBKO TaK MBI CMOXKEM CO37[aBaTh 3/IaHMs, KOTOpbIEe OyIyT pajoBaTh U
CIYXXUThb MHOTHM TIOKOJICHHSIM BHEpeA. ApXUTEKTypa OCTaeTCs BaKHEHIIUM
MHCTPYMEHTOM IPOTpecca U KyJIbTYphl UEJIOBEUECTBA.
Cnucok aIuTepaTyphl:
1. Yunr, ®. [1. K. (2019). Apxurexrypa: popma, IpoCTPaHCTBO, MOPSIOK.
2. ®pomnroH, K. (2020). CoBpemeHHast apXUTEKTypa: KpUTUISCKUN B3TIIS.
3. T'emmon, 3. (2018). [IpocTpaHCcTBO, BpeMsl, apXUTEKTYpA.
4. Jlxenkc, Y. (2021). S3bIKk apXUTEKTYpbl IOCTMOICPHU3MA.
3)

Pannanoprt, A. I'. (2022). ApxutekTypa KaKk UCKYCCTBO.
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2. Awxabao, Typxmenucman

«OCOBEHHOCTH CTPOUTEJBCTBA U DKCILTYATAIIUU
CKOPOCTHBIX MATHCTPAJIEN B HEHTPAJIBHOM A3HUW»

AHHOTanus: BBeneHue B TPOCKTUPOBAHUE U CTPOUTEIHCTBO CKOPOCTHBIX
maructpaneir B llenTpanpHoit Aszum B 2026 romy TpeOyeT ydera YHHKAJIbHOTO
COYETaHUsI IKCTPEMATBHBIX MPUPOIHO-KIUMATHYECKUX YCIOBUH U CTPATETUUYECKOrO
3HAUEHUsI PEeTMOHA KaK TpaH3UTHOro y3na mexay EBpomoit u Asueil. OCHOBHBIC
BBI30BBI CBSI3aHbI C OTPOMHBIMU [TPOCTPAHCTBAMHU, PE3KO KOHTUHEHTAJIbHBIM KIIMMaTOM
C amIumTygo Ttemmepatyp Ooinee 80 TpaaycoB M HalWyueM OOIIMPHBIX 30H
NOJBHMKHBIX MECKOB U COJIOHYAKOB. COBPEMEHHBIE TPACCHI 3/1€Ch MPOEKTUPYIOTCS KaK
CJIOKHBIE HHXKEHEPHBIE CUCTEMBI, CIOCOOHBIE BBIIEPKUBATH KOJIOCCAJIbHBIE HATPY3KU
OT TPAH3UTHOTO OOJNBIIETPY3HOTO TPAHCIOPTa B YCIOBUAX JedUIMTa BOJHBIX
pPECYpCOB M CTPOMTENBHBIX MarepuanoB. HWHTerpanus pernoHa B Tio0ajbHBIC
JIOTUCTUYECKUE KOPHUAOPHI TUKTYET HEOOXOTUMOCTH MPUMEHEHHUS MEXIyHapOIHBIX
CTAHJAapTOB KayeCcTBAa W BHEAPECHUS MHTEIUJICKTYaJbHbIX CHUCTEM YIPaBICHUS
tpadukom. [loHnmmanuwe crnenupuKkd MECTHOTO TPyHTAa M THAPOJIOTUU SIBISETCS
dbyHIaMeHTOM 1T CO3/[aHMsl  JIONTOBEYHOM UM Oe30macHOW  JOPOKHOH
UHOPACTPYKTYPHI.
Kuarwuesbie ciaoBa: CkopocTHble maructpanu, llenTpanbHas A3us, 3aCylUIUBBIN
KJIUMAT, COJIOHYAKH, IeCYaHbI€ 3aHOCHI, TPAHCIIOPTHBIE KOPUIOPHI.

Temneparypubiii pexxuM LleHTpanbHOM A3UM TPEIBSIBISIET KECTOYANIINE
TpeOOBaHUA K KaueCTBYy OUTYMHOTO CBS3YIOIIETO W COCTaBy ac(}anibroOETOHHBIX
cMecei. JIeTHui HarpeB MOBEPXHOCTH JOPOTH 10 70 rpaaycoB U BbILIE B COYETAHUU C

3UMHUMH MOpo3amu 10 MUHYC 40 rpajaycoB NPUBOJUT K OBICTPOMY TEPMHYECKOMY
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CTapEHUI0 M PACTPECKMBAHUIO CTAHNAPTHBIX MarepuasioB. B 2026 roxy mnpu
CTPOUTENBCTBE MAruUCTpaJied MPUMEHSAIOTCS MOAU(UIMPOBAHHBIE TMOJUMEpPaMuU
outymbl (IIBB) ¢ noGaBneHueM 5311acTOMEpPOB, KOTOPBIE PACIIUPSAIOT JUAINA30H
IJJACTUYHOCTH TIOKPBITHS. ODTO TMO3BOJISIET H30exkarh 0O0pa3oBaHUS TITyOOKOM
KOJICHHOCTH B IIEPUOJ KCTPEMAJIBHOM Kapbl U NPEIOTBPATUTh XPYIIKOE PA3pyILLICHHUE
3uMoi. Ocoboe BHHUMaHME YAENSeTcsl MoAOOpPY MHUHEPAIBHOIO CKEeJleTa CMECH W3
MECTHBIX BBICOKOIIPOYHBIX TIOPOJ, CIOCOOHBIX MPOTUBOCTOATh WHTEHCHUBHOMY
UCTUPAHUIO IO KOJIECAMU MHOTOTOHHBIX (yp.

CTpouTensCTBO AOPOT HA 3aCOJICHHBIX TPYHTaX M COJIOHYAKaX, XApaKTEPHBIX
st pukacnuiickoid HU3MEHHOCTH M 6acceiiHa ApanbcKoro Mopsi, TpeOyeT co3aaHust
HAJEKHON THIPOU30JISIHUN OCHOBAaHUS. ATpECCUBHBIE COJNM MPH IMOMNAJaHUH BJIard B
TEJIO HACBHIIU BBI3BIBAIOT KOPPO3UIO0 MATEPUAIIOB M Pa3pyLICHHE CTPYKTYpbl IPYHTA,
YTO BEAET K BHE3alHBIM NpOcajkaM NoJIOTHA. /{1 3amuThl AOPOKHOU OJEHKIbI
NPUMEHSIOTCS MHOTOCJIOMHBIE KOHCTPYKIIMM C HCIIOJNIb30BaHUEM TeoMeMOpaH W
TOJICTBIX CJIOE€B KallWJIISIPONPEPHIBAIOIINX MAaTEPUAIIOB, TAKUX KAK KPYITHO3EPHUCTHIMI
necok wiu mebeHb. B 2026 romy akTUBHO BHEIPSIOTCS XUMHUYECKHE METOJIbI
CTa0WIM3allMl TPYHTOB C MCIOJIB30BAaHUEM MOHHBIX CTaOUIIN3aTOPOB, KOTOPHIE
CBS3BIBAIOT COJIM U JI€JAI0T OCHOBAHUE HEUYBCTBUTEIBHBIM K U3BMEHEHUIO BIIAKHOCTH.
Takpe  TEXHOJIIOTMYECKHE  PEUIEHUS  MO3BOJISIIOT  BO3BOAUTH  MarvcCTpasd
HEMOCPEACTBEHHO IO  COJIOHYAKOBBIM  Yy4YacTKaM, 3HAYUTEIBHO  COKpauas
IIPOTS)KEHHOCTH Tpacc.

[IpoGnema 3aHOca  MarucTpajeili TMECKOM B  MYCTHIHHBIX  paidoHax
Typkmenucrana, VY30ekuctaHa u KazaxcTtana pemraercss uepe3 KOMIUIEKCHOE
NPUMEHEHHUE a’POIMHAMUYECKUX METOI0B U OMOJIOrMYECKOro 3aKpErIeHUs MECKOB.
IIpoexkTnpoBanue o0TekaeMoro  mpoQuis  HACchIIM  TO3BOJISIET  BETPY
OecTpensITCTBEHHO MPOHOCUTH MECOK Yepe3 JOpOory, HE co3/aBas 30H 3aTULIbS U
AKKYMYJISILUU OTJIOKEHU . B11osib Hanbosee omacHbIX y4acTKOB BO3BOSATCS 3AIIUTHBIE
COOPYXEHHMSI B BHJE pELIETYAThIX 3a00pOB M Je(IEKTOPOB, KOTOPBIE H3MEHSIOT
CKOpPOCTh BO3JYIIHOro NoToka. [lapamienbHo mpoBoasTcs MacmTaOHble padOTHI 10O

BBICAJIKE IYCTBIHHOM pacTUTEIBHOCTU, CIOCOOHOW yIAep>KHBaTh IECKH CBOUMH
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KOpHSIMU U CO3/1aBaTh €CTECTBEHHBIN Oaphep mia sposun. Mcmonb3oBanue ['MC-
TEXHOJIOTUH M CIIyTHUKOBOTO MOHUTOPUHIA TIO3BOJISIET JOPOXKHBIM ClIy’k0aM B
peaJbHOM BPEMEHH OTCJIEKMBATH ABMKEHUE OapXaHOB U ONEPATUBHO pearupoBaTh Ha
yrpo3y NEPEKPHITHSI IBUKEHUS.

WNurennexkryanbubie TpaHncnopTHbie cucteMbl (UTC) B 1ieHTpalibHOA3UATCKOM
pPErMoHEe UTpaloT KIIOYEBYIO pOJIb B OOECHeueHnr 0e30MaCHOCTH Ha MPOTSKEHHBIX
0e3mtonHbIX yuyacTkax Tpacc. B 2026 romy CKOpOCTHBIE MarucTpaid OCHAIIArOTCs
CEThI0 aBTOHOMHBIX METEOCTAHIIMI M CUCTEM BUJEOHAOIIONCHMS, pabOTAIOMIMX Ha
COJTHEYHOM JHEpPruu. DTH CHUCTEMbl CIIOCOOHBI 3a0JIarOBPEMEHHO MPEAyIpexX1aTh
BOJUTENEH U AUCTIETYEPCKHUE LEHTPHI O MPUOIMKEHUH NBUILHBIX Oypb, FOJ0Je1e WIN
AHOMAJILHOM TOBBIIIEHUH TeMIeparypbl. [lyHKTbI SKCTPEHHOM CBS3U U 30HBI OTJbIXA
C JIOCTYIIOM K WHTEPHETY Yepe3 CIIyTHUKOBBIC KaHalbl 00ECHEUMBAIOT MOAACPKKY
MyTelIeCTBEHHUKOB B YCIIOBUSAX OTCYTCTBUSA COTOBOTO OKPBITHS.
ABTOMAaTHU3UPOBAHHBIE CUCTEMbI BECOradapUTHOTO KOHTPOJISI B IBUXKEHUH 3aIUIIAIOT
HNOKPBITHE OT MEPETPYKEHHBIX TPAHCIOPTHBIX CPEACTB, KOTOPHIE SIBISIOTCS INIABHOM
OPUYMHON MPEKIEBPEMEHHOTO U3HOCA TPAH3UTHBIX KOPHIOPOB.

BonooTtBoa u 3amura oT ceneBbIX NOTOKOB B MPEATOpHBIX paiioHax Tsaub-1llans
u [lamupa TpeOyroT BO3BEACHUS MOIIHBIX WHKEHEPHBIX COOPY)KEHUI: CEJIECITYCKOB,
MOCTOBBIX MEPEXO/IOB C YBETUUYECHHBIM MPOJIETOM U 3allUTHBIX 1am0. Pe3koe TasHue
JIEAHUKOB WJIM UHTEHCHUBHBIE JIUBHU MOTYT MTHOBEHHO INPEBPATUTh CyXHE pyclia B
pa3pylIHTeIbHbIE TOTOKA KAMHEH U TPSA3H, CTIOCOOHBIE CMBITH LIEJIbIE YYaCTKU IOPOTH.
B 2026 rogy mpu NpOEKTHPOBAHHHM TAaKUX COOPYKEHHI HCIHOJB3YIOTCS METOABI
MaTeMaTHYeCKOr0  MOJEIUPOBAHUS THUIPOJOTMYECKHX IIPOLECCOB C  YyYETOM
u3MeHeHus: kiaumara. [IpumeHeHne TraOMOHHBIX KOHCTPYKIMHM JJIsl YKPETJICHUS
OeperoB U OTKOCOB MO3BOJISIET CO3/[aBaTh TMOKUE U JOJITOBEYHBIE MPETPaabl, KOTOPHIE
HE pa3pylIaloTcs MpU HEOONBIUX MOABWKKAX TpyHTa. DddEeKTHBHAS cHUcTEMa
ApeHaka MPeJOTBpAIlaeT IMOIMBIB OCHOBAaHHUS JIOPOTH, COXpaHss CTa0MIbHOCTH
HACBINH J1a’Ke B IEPUOABI IKCTPEMAIBHBIX TABOJIKOB.

Jloructuueckasi CBSI3HOCTb W CO3/JaHME MYJIBTUMOJAJIbHBIX Xa0OB BJIOJIb

MarucTpajed mnpeBpamaroT jgopord LlenTpanbHO A3MM B MHOJIHOLICHHBIE
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DKOHOMHMYECKHE KOpUIOpHl. CTPOMTENBCTBO COBPEMEHHBIX TEPMHUHAIOB U CYXUX
MOPTOB B TOYKAaX IEPECEUYECHHUs] ABTOMOOMIIBHBIX M JKEJIE3HBIX JOPOr IMO3BOJSET
YCKOpUTh 00pabOTKYy T'py30B M CHU3UTh TpaHCHOPTHbIE u3nepxkku. B 2026 romy
MarucTpajid MPOEKTUPYIOTCS C YYETOM BO3MOXKHOCTH JABWKEHHUS OECHUIOTHBIX
I'PY30BbIX KOJIOHH, 4TO TpeOyeT CHelualbHON pa3sMETKU U BHICOKOTOYHBIX HU(PPOBBIX
KapT. Pa3BuTue mNpuUIOPOKHOTO CEpPBHCA, BKIKOYAS COBPEMEHHBIE 3allPaBOYHbBIC
KOMITJIEKChI M1 MOTEJIH, CIOCOOCTBYET POCTY MEXAYHAPOJHOTO TYpHU3Ma U CO3JaHUIO
pabounx MecT nisi MecTHOro HaceyneHus. CKOpOCTHbIE TpacChl CTaHOBSTCSA
KaTaJnu3aTopoM pPEruoHaIbHON WMHTErpaluu, 00ObeIuHsIs PhIHKU cTpaH LleHTpanbHoOn
A3uu B €IMHOE SKOHOMHYECKOE IIPOCTPAHCTBO.

DHeprooOecneyeHne UHPPACTPYKTYphl B yAAJEHHBIX palioHax OasupyeTcss Ha
UCIIOJIb30BaHUM BO30OHOBIISIEMbIX UCTOYHHKOB SHEPTUU: COJIHIIA U BETPa, KOTOPHIMU
Oorat peruoH. ABTOHOMHBIE CHCTEMbI OCBEIIICHUS pa3BA30K U nuTaHus aaraukoB UTC
MO3BOJISIFOT CHU3UTH 3aTparbl Ha MPOKIAJAKY JOPOTOCTOSIINX JIMHUHM JIEKTporiepeaayd
Ha COTHU KuioMeTpoB. B 2026 rogy mIHMpPOKO BHEIPSAIOTCS HAKOIMTENIM YHEPTUU HA
OCHOBE JIUTHH-kKeNne30-(hochaTHbIX aKKyMYJIITOPOB, CIOCOOHBIE CTAOMIIBHO paboTaTh
B YCIIOBHUSIX PE3KHUX TEMIIEpaTypHBIX IEpenagoB. DKOJOTMYECKas IMOBECTKA TaKXKe
BKJIFOYAET B ce0sl co3aHue 0e30MacHBIX MEPEXOA0B JIJIi MUTPUPYIOIINX KUBOTHBIX,
YTO KpailHe Ba)XXHO JUIsI COXpaHEHHs OWOpa3HOOOpa3usi CTeNel W MYCTHIHb.
NHHOBaIIMOHHOE TPOCKTUPOBAHNE YUUTHIBACT XPYIKUN OaTaHC YKOCHUCTEMbI PETHOHA,
CTpPEMSCh MHUHHUMH3UPOBATH BMEINIATEIHCTBO B MPHUPOAHBIE JaHAMA(TH MPHU
CTPOUTEITHCTBE MACIITAOHBIX 0OBEKTOB.

3akirouenue

Hcnonb3oBanre mepepabOTAaHHBIX  MaTepHajioB ©  OTXOJAOB  MECTHOM
MIPOMBIIIJIEHHOCTH B JIOPOXKHBIX CIIOSIX TIO3BOJIIET CHIKATh CTOMMOCTD MPOEKTOB 0e3
notepu kadectBa. B 2026 romy Bemercss paboTra Hajn yHH(UKAIMEH MPAaBOBBIX U
TEXHUYECKUX PErNIAMEHTOB MEXAY CTpaHaMHU PETrHoHa Mg OecHpensiTCTBEHHOrO
TpaH3uTa Trpy30B. MBI CcTOMM Ha mnopore npeBpamieHus LleHTpanbHOUW A3uu B

KJIFOUEBOM CyXONMYyTHBIM MOCT EBpasuu, rjge COBpeMEHHbIE CKOPOCTHBIE MArMCTpaju
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UTPAIOT POJIb HAJECKHBIX U 3(PPEKTUBHBIX apTepuil. bynyiiee TpaHCIIOPTHOIN CUCTEMBI

pPErvoHa JeXHUT B MJIOCKOCTH U(PPOBU3ALINH,

Cnucok auTepaTyphl:

l.

AmanxonoB, K. (2024). TpancnoptHas wuHdpactpykTypa LleHTpanbHOi

A3uu B yCJIOBUSX Io0anu3anuu. AaMarsl: [bUIbIM.

. bepapieB, A. (2025). OcoOeHHOCTH JOPOKHOTO CTPOMUTENLCTBA B

NYCTHIHHBIX 30Hax TypkmeHucrtana. Amxa6az: blubim.

. Kapumos, V. (2023). IlpoektupoBaHMe M 3KCIUIyaTallds MarucTpaibHBIX

nopor B Y30ekucrane. TamkeHTt: Y30eKkucraH.
CanpixoB, T. (2026). IHHOBaIIMOHHBIE METOIBI 3aIIUTHI JOPOT OT OMACHBIX

IIPUPOIHBIX siBIeHUN. bumkek: Unum.

. Iletpos, U. (2022). rxxeHepHas reojioTHsI U JOPOKHOE CTPOUTEIIHLCTBO B

apuaHbIX 30Hax. M.: Hayka.
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JIEKTPOHUKA, POTOHHUKA, IIPUBOPOCTPOEHHUE U CBA3b.
JQHEPI'ETUKA U JIEKTPOTEXHUKA

Caenenus 00 aBrope(-ax): Amaes {uapeynvl, [Ipenodasamens.
Annaoypowvie Xecen, Cmyoenm.
T'ocyoapcmeennvlii snepeemuueckuil uncmumym Typkmenucmana.

Mapwi, Typxmenucman

«COBEPIIEHCTBOBAHUE JJEKTPUYECKUX CETEM: OCHOBHBIE
HAITIPABJIEHUS U PEINEHUS)

AHHOTanmus: B cratee  paccMaTpuBaKOTCS  aKTyaJbHbIE  BOIPOCHI
COBEPIICHCTBOBAHMSI JJICKTPUUYECKUX CETEH B YCIOBUSIX PACTYIIEro MOTpeOIeHUs
AIIEKTPOPHEPIUA M HMHTETPALMM  PACHpEeAeI€HHON TeHepauuu. AHaIU3UPYIOTCS
OCHOBHBIE TMpPOOJEMBbI CYIIECTBYIOIIUX CETEH: BBICOKHE TOTEPU MOIIHOCTH,
HeJocTaToyHass — HaAS&KHOCTb,  ycrapeBiiee  obopynoBanue.  I[Ipennararorcs
HalpaBJlI€HUs MOJAEPHU3ALMKM: BHEAPEHUE WHTEIUIEKTyalbHBIX CHCTEM YY€Ta U
ynpasnenus (Smart Grid), mpuMeHeHne MPOBOJOB HOBOTO MOKOJIEHUs (HAIpUMED, C
KOMIIO3UTHBIM CEPJICYHUKOM), ONTHUMU3AIUS PEKUMOB HAIPSIKEHUS U PEAKTUBHOU
MoOIIHOCTH. [loka3aHo, YTO KOMIUIEKCHAs MOAEPHU3ALMS MO3BOJISIET CHU3UTH NOTEPU
anekTpod3Heprund Ha 10—15 %, MOBBICUTh HAIEKHOCTH AJICKTPOCHAOKEHHSI M CO3/1aTh
OCHOBY 11J1s1 I (ppoBOI TpaHcHopMaIuu CeTEBOM HHPPACTPYKTYPHI.

KuroueBble ¢Ji0Ba: DIEKTPUYECKHE CETH, COBEPLICHCTBOBAHHUE, IOTEPU
anekTpodHeprun, Smart Grid, umdpoBuszamusa, HAAEKHOCTb, pacHpeaeIEHHas
reHepanusi.

BBenenue
DJNEKTPUUECKHUE CETH SBISIIOTCS KIIOYEBBIM DIIEMEHTOM HSHEPrOCHCTEMBI JH00O0M
cTpanbl. B mocnegHue  mecsATUETHST  HAOMIOMAeTCsl  YCTOWYMBBIA — pOCT
ANEKTPONOTPEOIICHUS, CTApEHUE OCHOBHBIX (DOHJOB, a TAaK)KE€ AKTUBHOE BHEJIPEHUE

BO30OHOBJISIEMbIX HMCTOYHUKOB d3Heprun (BUD). B cBi3u ¢ »3tuM 3amaua
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COBEpIIEHCTBOBAHUS  JJNEKTPUUECKUX CETEl CTAaHOBUTCS NPHOPUTETHOW ISt
oOecreyeHus: HaAEKHOTO U YKOHOMUYHOT'O SHEPrOCHAOKEHUSI.

OcHoBHBIE npoodseMbl AEHCTBYIOIIMX ceTei
BonbIIMHCTBO — pachpenenuTeNbHbIX CeTel ObUIO  CHPOEKTUPOBAHO HECKOJIBKO
NECATWIETHM Ha3aJl W HE PAaCCUYUTAHO HA COBPEMEHHbIE Harpy3ku. OCHOBHBIMHU
npoOaeMaMu SIBIISIOTCS:

. BBICOKMH YPOBEHb TEXHUUYECKHUX MOTEPh AEKTpOosHEpruun (MHorna a0 15—

20 % B pacnipeneauTeIbHbIX CETIX);

. HEJ0CTAaTOYHAs MPOMYCKHAsI CIOCOOHOCTh JTUHUM AJIEKTPONEepe1adu;
. HU3Kasl CTENIEHb aBTOMATU3allUH U OTCYTCTBUE YAAJTEHHOTO MOHUTOPUHTA;
. 3arpyaHEHHAsT uHTerpanus o0bekToB BUD (CONMHEUHBIX M BETPOBBIX

CTaHIINK) U3-3a KOJeOaHU WX TeHEepaIIHH.

HanpagieHusi COBEpLIEHCTBOBAHUSA ICKTPHUYECKUX CeTel

1. Bueapenue TexHosormii Smart Grid (MHTe/NIEKTYyaJbHBIX ceTeid).
HNHTennekTyanbHble CETH MPEINONAraloT YCTaHOBKY aBTOMATHU3MPOBAHHBIX CHCTEM
yuéra (yMHBIX CYETUYHMKOB), JATYMKOB PEKUMOB Ha JIMHUSX U TOJCTAHIUAX, a TAKXKe
CUCTEM YIPABICHUS, CIIOCOOHBIX B PEaIbHOM BPEMEHH M3MEHSTh KOH(MUTYpaIUIO
CeTu. DTO TO3BOJISIET OBICTPO JIOKAJIM30BaTh aBapHH, CHU3UTh MOTEPH U MOBBICUTH
Ka4eCTBO HANPSKEHUS.

2. IIpumenenue COBpPeMEeHHBbIX NPOBO/IOB.
3ameHa TpaJUIMOHHBIX AJIIOMUHUEBBIX U CTAJCATIOMUHUEBBIX MTPOBOJIOB Ha MMPOBO/IA
C KOMITO3UTHBIM CEPACYHUKOM HIIM TEPMOCTOUKHE TPOBO/IA YBEINYUBAET MPOILYCKHYIO
CIIOCOOHOCTh JUHUM 0e3 3aMeHbl omop. Taxxke 3PGEKTUBHO HCIONB30BAHUE
M30JMPOBaHHbIX camMoHecymux npoBogoB (CHUII) mns pacnpenenuTenbHbIX CETel
HanpspokenueMm 0,4—10 xB.

3. OnTuMH3alus Pe;KUMOB 110 HATIPS)KEHUI0 U PEAKTUBHOM MOLIHOCTH.
VYcTaHOBKa YCTpPOMCTB KOMIIEHCAIIMM PEAKTUBHOW MOIIHOCTU (KOHJIEHCATOPHBIE
Oarapeu, CTaTUUECKUE TUPUCTOPHBIE KOMIIEHCATOPHI) MO3BOJISIET Pa3rpy3UTh JIMHUH,
CHU3UTH ITOTEPU U YIYULIUTh KAYE€CTBO JEKTPOIHEPruu. PerynnpoBanue HanpsiKeHHs

non Harpy3koil (PITH) TpancopmaropoB Takxke n1aéT 3HAUUTENbHBINA 3D PEKT.
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4. HMudpoBusanus 71 aBTOMATH3aLUS.
Buenpenne 1udposeix mnoxacranuumid (IEC  61850), cucrem aucneTdyepckoro
ynpasienus SCADA, aBromaruyeckoro mnoBTopHOro BkiwoueHus (AlIB) wu
CEKIMOHUPOBAHUA JIMHUK C MOMONIBIO YIPABIAEMbIX KOMMYTAlIMOHHBIX anmnaparoB
COKpAaIlaeT BpeMsl aBapUMHBIX OTKIIOYECHUN U MOBBIIIAET HAJEKHOCTD.

Oxupaembie pe3yabTarhl
Pacuétel mys TuUmoBoil pacnpenenutenbHor ceth 10 kB mokaspiBaloT, 4TO

KOMIUJICKCHAA MOACPHU3AWA 110 YKA3aHHBIM HAITPABJICHUAM ITO3BOJISCT:

. CHU3UTH MOTEPU aKTUBHOU MOIIHOCTU Ha 10-15 %;

. NMOBBICUTH K03 purmeHt roroBHoctu cetu ¢ 0,98 1o 0,995;
. YBEJIUUUTH JOMYCTUMYIO Harpy3ky JuHui Ha 20-30 %;
3akirueHue

CoBepIlIeHCTBOBAHUE DJICKTPUYECKUX CETEH SBIACTCS KOMIUICGKCHOW 3ajauei,
TpeOyromiel codeTaHusi TEXHUUECKUX, OPTaHU3AIMOHHBIX M IU(GPOBBIX PEIICHUN.
[IpropuTeTHBIMH HANpPaBICHUSAMH CJIEIYeT CUUTATh BHEIPEHUE TEXHOJIOrui Smart
Grid, wuCHOIB30BaHWE COBPEMEHHBIX MPOBOJAOB U AKTHUBHYIO KOMIIEHCAIUIO
peakTUBHOM MOIHOCTH. Peanu3amus 3Tux Mep B MaciiTabax peruoHa WM CTpaHbl
o0ecreynT Haa&XHOE, YKOHOMUYHOE U TEPCIEKTUBHOE AJIEKTPOIHEProCHAOKEHHE,
rOTOBOE K BBI30BaM OyIyIIETo.
Cnmcok JuTeparypsbi:

1. Unenpunk B. WM. DOnexrtpuueckue CcuUCTeMbBl W ceTh. — M.:
Oneproaromuszaar, 2018. — 592 c.

2. Boporanuukuii B. 3. CoBeplieHCTBOBaHME 3JIEKTPUUECKUX CETeH W
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Caenenus 00 aBrope(-ax): Amaesa Ozyneepex, Cmyoenmxka.
T'ocyoapcmeennvlii snepeemuyeckuil uncmumym Typrmenucmana.

Mapuwi, Typkmenucman

«TOCTUXKXEHUS B SQHEPTETUYECKON CUCTEME TYPKMEHUCTAHA
3A I'OlbI HEUTPAJIUTETA»

AHHOTanmusA: B cratbe  aHATMBHUPYIOTCS  KIIOYEBBIE  JTOCTHIKEHUS
sHEpreTuueckoro cekropa TypkmeHucraHa 3a nepuoa ¢ 1995 roma mo Hacrosiiee
BpEMS B YCIOBUSIX MEXIYHAPOIHO MPU3HAHHOTO CTAaTyca MOCTOSSHHOTO HEUTpaIuTeTa.
PaccmoTpeHbpl  OCHOBHBIE  JTallbl  MOJEPHU3AIMU  DAJICKTPOIHEPTETUUECKOM
UHQPACTPYKTYPhl, BBOJI HOBBIX T'E€HEPUPYIOIIUX MOIIHOCTEH, CTPOUTEIHCTBO
COBPEMEHHBIX Ta30TypOMHHBIX M MApOTa30BbIX AJICKTPOCTAHIIMM, a TAaKKe Pa3BUTHE
HKCIIOPTHBIX BHICOKOBOJBTHBIX JUHUH AnekTporepenadn. Ocoboe BHUMaHUE YIEICHO
nporpaMMmaM 3JIeKTpU(MUKAIMKN CEIbCKUX HACEIEHHBIX ITYHKTOB, OO0ECIEUYEHHIO
SHEPreTHYECKOM HE3aBUCUMOCTH M HMHTETPALIMM B PETHOHAJIBHBIE YHEPIOCHCTEMBI.
IlokazaHo, 4TO 3a TOABI HEWTPAJIUTETAa YCTAHOBJIEHHAS MOLIHOCTH AJIEKTPOCTAHLIUM
CTpaHbl Bo3pocia Oomee uem B 1,5 pasa, a ypoBeHb JOCTyINa HAacCENEHHUs K
anexkTposHepruu goctur 100%.

KarueBble cjioBa: sHEpreTuyeckas cucremMa TypKMEHMCTaHa, HEUTPAJIUTET,
ra3oTypOMHHBIE  CTaHIMH,  JJIEKTpU(DUKALKA,  IKCIOOPT  DJICKTPOIHEPTHH,
JHepreTuyeckasi 0€30MacHOCTb.

BBenenue
[TpuoOpetenne TypkMEHHCTaHOM cTaryca MOCTOsiHHOro HedTpamurera (1995 rom)
CO3/7aJI0 YHUKAJIbHbI€ BHEIIHEMOJUTHUUYECKHE YCIOBUS ISl YCTOMYMBOIO Pa3BUTHUS
BCEX OTpacieil SJKOHOMUKHU, BKIIIOUAs IHEPTETUKY. DIEKTPOIHEPreTHYECKAs] OTPACIIb
ObLJ1a ompesiesieHa KaK OIMH U3 CTPATerHIeCKUX MPHUOPUTETOB, 00SCIIEUNBAIONINX KaK

BHYTPEHHHE NOTPEOHOCTH, TaK U IKCIIOPTHBIN MOTEHIIMAJ CTPAHBI.
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OcHoBHbBIE HaNpaBJIeHUA pPa3BUTHA
3a robpl HEUTpaIUTeTa YHEPreTuyeckas cucrema TypKMEHHCTaHa MPOIia HECKOIBKO
ATaroB MOJICPHU3ALINH:

1. OoOHoBJIeHHE reHepUpPYIO X MOIIHOCTEM.
Bwmecto ycrapeBmmx nmapoTypOMHHBIX CTaHIIMM COBETCKOM TMOCTPONKH BBEACHBI B
JKCIUTyaTaluio  coBpeMeHHble  ra3oTypOunuHeie (['TOC) wu  maporas3oBsie
anekrpoctaniuu (I1I'Y), B Tom uunce:

o I'TOC «Axan» (2010 1., 254,2 MBT);

o [II'Y B Maperiickom Benasite (2018 1., 1574 MBT);

o I'TOC «Kepxuy» (2020 r., 254,2 MBrT);

o I'TOC «bankanabam (2022 T, 254,2 MBT).
CyMMapHasi yCTaHOBJIEHHAs MOIIHOCTBH 3JIEKTPOCTAHIMN CTpaHbl gocturia k 2024
roay 6onee 7 ['BT.

2. Tpancpopmanus IEKTPUYECKHUX cereil.
[IpoBenena kpymHoMmacmiTabHAasT PEKOHCTPYKIMS — pacHpelNeuTeNbHbIX — CceTel
HanpsokenueM 110, 35 u 10 xB. Baeapensl mmdpoBbsie cucTeMbl y4éTa u
nucnetdyepckoro ympasiieHusi (SCADA). Cenbckue pailoHbl, BKIIIOYAs OTAAJIEHHBIC
MOCEJICHHUS], TIOJTHOCTBIO ANIEKTPUPUIIMPOBAHBI.

3. JKCIOPT 3JIEKTPOIHEPIrUH.
ITocTpoensl nuHuM 3MekTponepenadn HanpsbkenueM 220 u 500 kB B HampaiieHUU
Adranncrana (cxema «Typkmenucran — Adranucran — [lakuctan» — TAIL nepBsrit
stan), Upana, Y30ekucrana. DIEKTPOIHEPTUs IKCIOPTUPYETCS HA KOMMEPUECKOU
OCHOBE, YTO MTPUHOCHUT CTAOMILHBIN JTOXO]I.

4. CounanbHbIi ACIIeKT.
T'ocynapcTBO mpenocTaBisieT HACEIICHUIO JIEKTPOIHEPTHIO, MPUPOIHBIN ra3, BOAY U
KOMMYHaJbHbIE YCJIYrM Ha JIbIOTHOW OCHOBE (YaCTUYHO OECIIaTHO WM IO
CUMBOJIMYECKUM Tapudam). DTO CTalo BO3MOXKHBIM Onaromaps 3>(hGEKTHBHOMY
WCIIO0JIb30BaHUIO TOTUIMBHO-YHEPTETUUECKUX PECYPCOB.

Kurouesbie pe3yJbTaThl

3a 1995-2025 roapl JOCTUTHYTHI CIAEAYIOIINE MTOKA3ATENN
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. ypOBEHb razudukanuu u anekrpuukanuu Hacenenus — 100% (Bkirouast

caMbl€ OTIAJIEHHBIC AyJIbl);

. CHIDKEHUE YIEIbHBIX MIOTEPh MEKTPOIHEPTUU B ceTaX ¢ 18% mo 9—10%;

. CO37laHME pe3epBa TEHEPUPYIONIUX MoOIImHOCTeW (okono 25% ot
yCTaHOBJICHHOMN);

3HayeHue 1A peruoHa

TypkMeHUCTaH cTajl OJHUM M3 KJIIOYEBBIX IIOCTABIIUKOB D3JIEKTPOIHEPTUU B
LentpanbHoii A3um u Ha IOxHbI A3suarckuili peruoH. Craryc HeEWTpajauTeTa
NO3BOJIWJ ~ NIPHUBICYb  MEXKAYHApOJHbIE HMHBECTULUMU (SIMOHCKOE  areHTCTBO
mexayHapogHoro corpyaHuyectsa JICA, Ucnamckuii OaHK pa3BUTHS, KHUTalCKue
KOMITAaHUU) JJII CTPOMUTENIbCTBA OOBEKTOB T'€HEepallud W ceTed 0e3 MOTUTHYECKHUX
YCJIOBUH.

3akiloueHue
3a rogpl HeWTpanurera TYpKMEHUCTaH COBEPIINI KaUECTBEHHBIN CKauOK B Pa3BUTUU
AIIEKTPOIHEPTETUKU: OT MOCTCOBETCKON CUCTEMBI C M3HOIIEHHBIM 000PY/I0BAHUEM 10
COBPEMEHHOTO BBICOKOTEXHOJIOTHYHOTO CEKTOpa, OOECIEUMBAIOIIETO BHYTPEHHUE
NOTPEOHOCTH U AKCIOPT. JJOCTH)EHUS OTpaciu cTaiu GyHIaMEHTOM /IS JalibHeHIen
upoBol TpaHCchOpMallMK, Pa3BUTHS «3EIEHONW» DHEPreTUKH (COJHEUHbIE U
BeTpsIHBIC cTaHIMK) U peanusanuu npoekra TAII (Typkmenucran — Adranucran —
[Takucran). Crparerndeckuii Kypc HEHUTpaauTeTa OCTAETCS TapaHTOM YCTOMYMBOIO
SHEPreTUYECKOro OyyIIero.

Cnmcok JuTeparypbi:

1. AnnabepnueB b. A., Kakabaes K. M. PazButue 31meKTpOIHEPreTUKH
Typxkmenucrtana B nepuoa Helitpanutera // [lpombinuiennas snepretrka. — 2022, — No
9.—-C. 12-19.

2. Otuér MuHnucrepcrBa 3Hepretuku TypkmeHucrana «MToru pa3BUTHA
sHepreTudeckoi orpacau 1995-2025 rry — Amxaban, 2025. — 85 c.

3. Hypmyxammenor K. C. DHeprerndeckass 0€30MacHOCTh U HEUTPAIHUTET:

onbIT Typkmenucrana. — Amxa6an: blusim, 2021. — 132 c.
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2. Mapuwi, Typxmenucman

«TEXHOJIOI'MYECKHUE NHHOBALIUAU U DKOJTOI'MYECKHUE
IHNPEUMYHECTBA BO3OBHOBJISIEMBIX NCTOYHUKOB SHEPI' UMW)

AHHOTanus: TeXHONOrHYecKue UHHOBAIMU B cepe BO3OOHOBISIEMBIX MCTOUHUKOB
SHEPIUM MPEJCTABIAIOT COOON KIIIOUEBOW JpaiiBep TIOO0aJbHOTO IHEPreTHUYECKOro
nepexo/ia, HampaBJICHHOTO Ha JIeKapOOHU3AIUI0 MUPOBOM SKOHOMUKU. COBPEMEHHBIC
pa3pabOTKU TMO3BOJISIIOT 3HAYMTENIBHO MOBBICUTH A((PEKTUBHOCTH MPeoOpa3OBaHUS
NPUPOTHOM SHEPTrUM COJIHIIA, BETPa W BOABI B JJIEKTPUYECTBO, J€ias YUCTYIO
SHEPreTUKy AOCTYNMHOM W HaJeXHOW. BHenapeHue HOBBIX MaTepuaioB, TAKUX Kak
MEPOBCKUTHI B COJIHEUHBIX MAHENSAX WM CBEPXIPOUYHBIC KOMIIO3WUTHI ISl JIOMACTEH
BETPOrE€HEPATOPOB, PATUKATILHO MEHSET TEXHUUYECKHE XapaKTEPUCTHUKU YCTaHOBOK.
OTU MHHOBAIIUM HE TOJIBKO CHUKAIOT CEOCCTOMMOCTh T€Hepalli, HO U PaCUIUPSIOT
reorpauro TPUMEHCHHS «3€JIEHBIX» TEXHOJIOTHH, ITO3BOJISAS UCTIOIb30BaTh UX JIaXKe B
CYpOBBIX KJIMMAaTHYE€CKUX YCIOBHUAX. [loHMMaHUE TEXHOJIOTHYECKOTO IOTEHIIMaja
aJbTEPHATUBHOM HSHEPreTUKH HEOOXOAUMO Uil (OPMHPOBAHUS JIOJITOCPOIHBIX
CTpaTeruii yCTOMYMBOrO Pa3BUTHUS 1 MUHUMU3AIIMH PUCKOB T100aIbHOTO MOTETUICHHUS.
KawueBbie caoBa: Smart Grids, 3eneHas 2KOHOMHKA, KJIMMaTHYeCKas
HEUTPAJIbHOCTh, OMOHEPreTHKA, TEOTepMAaJIbHAS YHEPTHsI, MUKPOCETH, TepepadoTka
0TXO/0B, arpo(OTOBOJIbTaNKa, YKOJIOTHYECKass 0€30MacHOCTh, YUCThIC TEXHOJIOTHH.
BerposHepreTrka NeMOHCTPUPYET BNEYATIISIIONIMNA POCT MOIIHOCTEW 3a CYET
CO3JIaHHSI TUTAHTCKUX O(IIOPHBIX BETPOITAPKOB, PACIIOIOKECHHBIX B OTKPHITOM MODE,
I7ic MOTOKH BO3ayxa Oojiee CTAaOMIBHBI M CHUJIBHBI. TEeXHOJIOTMYECKHUE WHHOBAIIUH
KOCHYJIUCH KOHCTPYKIIMHU TypOuH, KOTOpBIC Tenepb OCHAIIAKOTCS
WHTEJUIEKTYaJbHBIMM  CUCTEMAaMHU  YIPABICHUSA, AJANTHUPYIOIIMMH  MOJIOKEHHUE

JONacTel K W3MEHEHUSIM BETpa B PEKHUME peajbHOro BpemeHu. lIpumenenue
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TexHosoruu npsmor mnepenaun (direct drive) 0€3 HCMOAB30BaHUS TSHKEIBIX
PEAYKTOPOB TOBBIIIAET HAACKHOCTh M CHUXKAET 3aTpaTbl Ha TEXHUYECKOE
oOcnyKrBaHHe yCTaHOBOK. [maByune niuaT@opmel A1 BETPOreHEPaTOPOB MO3BOJISIIOT
yCTaHABIIMBAaTh WX Ha OOJBIIMX TI1yOMHAX, OTKPBIBAas AOCTYI K HEHCUepIaeMbIM
pecypcaMm 3HEPruM OKEaHWYECKUX BETPOB. DTU JOCTHUIKEHHUS MPEBpAIlalOT BETEpP B
ONUH U3 caMblX J(@PEKTUBHBIX M HKOJIOTMYECKU O€30MaCHBIX HHCTPYMEHTOB
COBPEMEHHOM MPOMBIILICHHOW I'eHepaIliH.

Pa3Butne cucrem HakorieHust sHepruu (Energy Storage Systems) sBisieTcs
KPUTUYECKM BaXHOW MHHOBAIMEH, pemaromel npobieMy HecTaOMIbHOCTH
BBIPAOOTKH BO30OHOBJISIEMBIX HMCTOYHHKOB. (COBpEMEHHBIE JIUTHH-UOHHBIE W
TBEPJOTEIILHBIE AKKYMYJISTOPHl OOJBIIONH EMKOCTH IIO3BOJISIOT aKKyMYJHUPOBAThH
U3JIMIIKA DHEPTUU, TPOU3BEACHHOM JHEM WIM B BETPEHYIO TMOroay, sl €e
UCIIOJIb30BaHUSI B TIEPHOJIBI MHKOBOTO CIpoca. TEXHOJIOTUH «BTOPOU IKUZHU
aBTOMOOWJIBHBIX OaTapeil M co3JaHuE MPOTOYHBIX PEAYKIIMOHHBIX aKKyMYJISTOPOB
pPaCHIMPSAIOT BO3MOXKHOCTU JUIsl JOJTOCPOYHOTO XpaHEeHusi pecypcoB. Muterpanus
HAKOIUTEJIEH B MHTEIUIEKTyalibHbIe ceTh (Smart Grids) oGecrieunBaeT OaIaHCUPOBKY
HArpy3Kd M MNpeJoTBpalllaeT aBapuUiHbIE CUTyallMu B sHeprocucteme. [loctosiHHOE
COBEPIIIEHCTBOBAHUE CHCTEM XpaHEHUSA JellaeT BO300HOBISIEMYIO HHEPTeTUKY
CIIOCOOHOM  TMOJHOCTBHIO  3aMEHUTh  TPAJAMIIMOHHBIE  YTOJBHBIE W  Ta30BbIC
AIIEKTPOCTAHIIMU B 0a30BOM HArpy3Ke.

BonoponHas sHepreTka paccMaTpUBaeTCs KaKk MHHOBAIIMOHHOE CBA3YIOLIEE
3BEHO, MO3BOJISIONIEE MCIIOIB30BATh «3€JIEHOE» JIEKTPUUYECTBO B OTPACISIX, TPYAHO
MO/IJTAIOIINUXCS IeKapOOHU3AINH, TAKUX KaK TsHKeJask MPOMBIIUIEHHOCTh U aBUAIUA.
TexHomorust d3MeKTpoimM3a BOABI C HCIOJIH30BAHUEM HW30BITOUHON DHEPrUU
BO300HOBJIIEMBIX MCTOYHHUKOB JA€T BO3MOXXHOCTH IMOJYy4YaTh YUCTBIA BOJOPOJ O€3
BBEIOPOCOB YTJIEKHCIIOTO Ta3a. Pa3paboTka HOBBIX METONOB XpaHEHHS BOJOpPO/IA B
CKUKEHHOM BHJI€ UM B XUMUYECKUX HOCUTEIISIX YIPOIIAET €ro TPAaHCIIOPTUPOBKY Ha
Oosbie paccTosiusl. TOMIMBHBIEC JIEMEHTBI MTOCIEAHETO MOKOJIEHUS 00ECIeUnBaIOT
BBICOKYIO 3(P(EeKTUBHOCTh MPE0Opa3oBaHusl BOAOPOAA OOpPaTHO B 3JIEKTPUUECTBO U

TETUIO, BBIJIEIISASA TOJIBKO YMCTHIN BOJISTHOM nap. IHHOBa1uu B 3ToM chepe popMupyrot
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OCHOBY «BOJIOPOJHOM SKOHOMHKHUY», KOTOpasi CTaHeT (yHAAMEHTOM JJIsl JOCTHXKEHUS
KJIIMMaTHYE€CKOU HENTPAJIBHOCTU K CEPEAUHE BEKA.

DKOJIOTUYECKHE MPEUMYIIECTBA BO30OHOBIISIEMBIX HCTOYHUKOB JHEPIUU
3aKJIIOYAIOTCS MPEXJIE BCEro B MPAKTHUYECKH TMOJHOM OTCYTCTBUH BBIOPOCOB
ITIAPHUKOBBIX I'a30B M TOKCHYHBIX BEIIECTB B Ipolecce dkcryaranuu. [lepexon Ha
YUCTYIO 3HEPIHI0 CIOCOOCTBYET 3aME/IJIEHUIO POLECCOB TN100aNbHOT0 NOTEIICHUS U
COXpPaHEHHUIO0 OHMOJIOTMYECKOro pa3sHooOpa3zus Hamedl 1uiaHeTtbl. CHIKEeHue
3aBUCHMOCTH OT MCKOMAEMOT0 TOTUIMBA MPEIOTBPAIIAET 3arpsi3HEHUE TTOYB U BOJHBIX
PECYPCOB, CBA3aHHOE € JOObIYEH, TPAHCTIOPTUPOBKOM U NIEpepabOTKON HEPTH U YTIIA.
Hcnonb3oBanue BO300OHOBIISIEMBIX PECYPCOB MUHUMHU3ZUPYET PUCKH IKOJIOTHMUECKHUX
KatacTpod, TaKUX KakK pa3iuBbl HE()TU B OKEAHE WM aBapUM HA YTOJIbHBIX IIaxTax.
Uucras 3HEPreTuKa Co34aeT YCIOBUS JJII BOCCTAHOBIICHUS 3KOCUCTEM U YIYUILIECHHUS
KauecTBa ’KM3HHU JIFOJIEH 3a CUET YMCTOrO BO3/1yXa B IPOMBIIIJIEHHBIX PETHOHAX.

Coxkparienue noTpeOIeHHs BOJIBI SBISETCS BAXKHBIM 3KOJIOTUYECKUM aCTIEKTOM
BO300OHOBIIIEMON OSHEPreTHKH, TaK KaK COJHEYHbIE U BETPSHbIE YCTaHOBKHU
NPAKTUYECKU HE TPEOYIOT BOJAHBIX PECYPCOB JUIS OXJIAXKAEHUs. B oT/Inuue OT aTOMHBIX
U TEIUIOBBIX JJIEKTPOCTAHIIMMA, MOTPEOSIOMUX MWLIHAPABl KyOOMETPOB BOJBI,
«3€JIEHBIE» TEXHOJIOTMU MO3BOJISIIOT COXPAHSTh LIEHHBIE TPECHOBOAHBIE PECYPCHI IS
HY>K][ CEJIbCKOTO XO35UCTBA U HACEICHHS. DTO OCOOEHHO aKTyallbHO JIJIsl 3aCYILIUBBIX
PErHOHOB, TA¢ JAe(PUIMT BOABI CTAHOBHUTCS CEPHE3HBIM NPEMSITCTBUEM IS
HSKOHOMHYECKOTO pa3BuTHs. IHHOBAIMY B 00JIaCTH OUYMCTKH COJTHEUHBIX MaHenei 0e3
WCIIOJIb30BaHUSI BOJBI (CyXas OYHCTKA) emle OOJbIINe TMOBBIIAIOT IKOJIOTHYECKYIO
MPUBJICKATEILHOCTh ITHX CHCTEM. TakuM 00pa3oM, BO30OHOBIsieMas JHEPreTHKA
BHOCUT 3HAYUTENbHBIA BKJIaJA B peEHICHUE TI00ambHOM MpoOJieMbl BOJHOU
0e30MacHOCTH.

MuHuMU3alMsl OTXOJOB W Pa3BUTHE HSKOHOMHMKHM 3aMKHYTOTO IHMKJIa B
DHEPreTUKE TMPEANOaraloT CO3[aHUE TEXHOJOTHHA JUIsl TOJTHOW TepepadoTKu
JonacTed BETPSIKOB M KOMIIOHEHTOB COJIHEUHbIX MaHeneid. CoBpeMeHHbIe HHHOBALIUU
HalpaBJieHbl Ha MWCHOJb30BAaHUE MAaTEpPHaOB, KOTOpPbIE MOTYT OBITh BTOPUYHO

HCIIOJIb30BaHbl B MPOU3BOACTBE IMOCJE 3aBEPILICHUS] CPOKa CIIYXKObl 000pYIOBaHUS.
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Pa3zpaboTka OuopasnaraeMpix MOJUMEPOB U METOJIOB U3BJICUYCHUS IIEHHBIX METAJLJIOB
(cepeOpa, uHaMS, KPEMHHUS) U3 OTPAOOTAHHBIX AJIEMEHTOB CHIXKAET AKOJOTHUYECKYIO
Harpy3Ky Ha CBAaJKHA. OKOJOTMYECKOE NPEUMYILECTBO 3aKIIOYAETCS B CO3IAHUU
CUCTEMBbI TTPOU3BOJICTBA, KOTOpasi MUHUMHU3UPYET U3BATHE MPUPOJHBIX PECYpCOB U
MPEAOTBPAIIAECT  HAKOIUIEHHE  OMACHBIX  OTXOMOB. OJTOT NOAXOA  JAENaeT
BO300HOBIISIEMYIO SHEPI€TUKY MO-HACTOALLEMY YCTOMUYMBOM M OTBETCTBEHHOU Iepen
OyIyIIMMU TTOKOJICHUSIMHU.

CoxpaneHue €CTECTBEHHBIX JaHAmagpToB npu UCII0JIb30BaHU U
BO300OHOBJISIEMBIX HCTOYHUKOB JOCTUTaeTCsl 4epe3 MPUMEHEHHE WHHOBAIIMOHHBIX
pELIeHH, TaKUX KaK arpo(poToOBOIbTaKa — COBMECTHOE UCTIOIb30BAHUE 3€MEIb IS
TrE€HEpalUy SHEPTUU U CEIBCKOro Xo3siiicTBa. COMHEYHBIE MAHENHN YCTAHABIMBAKOTCS
Ha BBICOTE, MO3BOJISIONICH BBIpAIIMBATEL MO HUMU TEHEBBIHOCIUBBIC KYJbTYPhI WU
BbIMIacaTh CKOT, YTO ONTHUMHU3UPYET MCIOJb30BAHHE 3E€MEJIbHBIX PECYPCOB.
BepTukanbHble BeTporeHepaTopbl M TOPOJCKHE MHKPOTYpPOMHBI MOTYT OBITh
MHTETPUPOBAHBl B CYIIECTBYIOIIYIO 3aCTpPOWKYy, HE TpeOys BBIAEICHUS HOBBIX
TEPPUTOPUH.

3akirouenune

B 3akmroueHuwe crneqyeT OTMETUTh, 4YTO TEXHOJOTMYECKHE HHHOBALUU
NPEBPATUIIN BO30OHOBIISIEMbIE HCTOYHUKHU SHEPTUH U3 HUIIEBOTO PEIICHUS] B OCHOBY
MUPOBOI JIHEPreTUYECKON apXUTEKTyphbl. OJKOJOTHMUECKHE MPEUMYLIECTBA 3THUX
MCTOYHUKOB JIETIAIOT WX EJUHCTBEHHBIM pPa3yMHBIM BBIOOPOM JUIsI COXpaHEHUS
KIIMMaTUYECKONH CTaOMIBHOCTH M 3MI0pPOBbsl Oynymmx mokojeHui. [locTosHHBIN
mporpecc B 00JacTH MaTepHalioB, XPaHEHHUS SHEPTHUH M IU(PPOBOrO YIpaBICHUS
OTKPBIBAE€T TOPU3OHTHI MJI1 IMOJHOM 3aMEHbl HMCKOINAEMOro TOIJIMBA YHUCTHIMU
pecypcamu. byayiiiee miaHeTbl HAPSMYIO 3aBUCUT OT Hallleil CHOCOOHOCTH BHEAPATD
¥ MacImTabupoBaTh STH UHHOBAIIMH BO BceX cdepax ku3Hu. COBMECTHOE CTpPEMIICHUE
K TEXHOJOIMYECKOMY COBEPILIEHCTBY M JKOJIOTMYECKON OTBETCTBEHHOCTH I1O3BOJIUT
YeJIOBEYECTBY JOCTHMYb TapMOHUM C TMPUPOJOM U 00ecneyuTh YCTOMYHMBOE

MPOLBETAHHUE.
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2. Mapwi, Typxmenucman

«QKOHOMMNYECKHE U ITPABOBBIE ACIIEKTBI PABBUTHUA
HETPAJIMIIMOHHO¥M SHEPTETUKHU B INIOGAJIbHOM MUPE»

AHHOTaNUsA: DKOHOMHYECKHE M TPABOBBIC ACMEKThl Pa3BUTHUSI HETPAAUIIMOHHOMN
sHepreTku B 2026 roay MpeACTaBISIOT COOOW CIOXKHYIO CHUCTEMY B3aMMOCBS3EH,
OTIPEIICTISIONIYI0 BEKTOp I0OATBHOTO TEXHOJOTHYECKoro Jmjaepcrna. llepexon k
BO30OHOBJISIEMBIM  HCTOYHHMKAM  DHEPTHUM  MepecTal  ObITb  HCKIIOUHUTEIIHHO
AKOJIOTMYECKON HMHHUITMATUBOW, TIPEBPATHBIIUCh B JKECTKYIO HKOHOMHYECKYIO
HEOOXOUMOCTh JUIsl TOCYIApPCTB, CTPEMSIIMXCS K CHUXEHHIO 3aBUCUMOCTH OT
UMIIOpTa UCKOMIAEMOTO TOIUTMBA. B ycioBusX Tekymie rmo0danibHON HeCTaOUIbHOCTH
AHEpreTudeckas 6€30macHOCTh TPAKTYeTCs KaK CIIOCOOHOCTh HAITMOHAIBHON CUCTEMBI
(YHKIIMOHMPOBAaTh ABTOHOMHO 32 CYET BHYTPEHHHX TPUPOAHBIX PECYpPCOB.
MacmTabHoe BHEAPEHHE COMHEYHBIX W BETPOBBIX CTAHIMN TPeOyeT KOJOCCATbHBIX
KallUTAJIbHBIX BIIOKEHUH, KOTOPBIE B IOJTOCPOYHOM MEPCIIEKTUBE OKYMAIOTCS 33 CUET
MPaKTUYECKH HYJIEBBIX TOIUIMBHBIX H3AepkeK. MHBecTopsl B 2026 roay Bce yalie
OTHAIOT MPUOPHUTET «3EJIEHBIM» aKTHBAM, paCCMaTPUBas NX KaK Hanbosee CTaOMIIbHbBIE
U MIPOTHO3UPYEMBIE MHCTPYMEHTHI COXPAaHEHHUSI KaluTalla.
KuiioueBble cjioBa: sHEpreTyecKkas 0€30MacHOCTh, PHIHOYHBIHN MAPUTET, UHBECTULIHUH,
ymepoansiii  Hanor, CBAM, 3emenbHOE NpaBO, 3KOJIOTMYECKUH MOHUTOPHHI,
BOJIOPOAHAS JUIUIOMATHs, 3€JeHble (PUHAHCHI, HKOHOMHKA 3aMKHYTOTO IIMKJIA,
colMajbHasg  CHPABEAJIMBOCTh, YMHBIE  CETH, DJHEPreTUYECKUN  MEepexo,
MEKIyHApOJHOE COTPYAHUUYECTBO, YCTOMUMBOE Pa3BUTHE.

OxoHoMH4YecKass A(HPEKTUBHOCTH BO300HOBISIEMOM DHEPIETUKU CETOIHS
0a3zupyeTcs Ha JIOCTUKEHUU PBIHOYHOTO MapuTeTa, HpH KOTOPOM CTOMMOCTH

IrCHepannun OJHOI'O0 KHWJIOBATT-4aCa M3 IHIPHUPOAHBIX HCTOYHHMKOB CTAHOBHUTCA HHUIKC
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CTOMMOCTH TPAJULIMOHHON YTrOJIBHOW MM ra30BOM reHepanuu. MIHHOBanuu B 00J1acTH
MaTEepUAJIOBEICHUsT W aBTOMAaTU3allMM IPOU3BOJACTBA IPUBENIM K TOMY, 4YTO 34
nocJieiHee JeCATUIIETHE ce0EeCTOMMOCTh COJIHEUHBIX MaHeIell CHU3MIach 0osiee yeM
Ha JIEBHOCTO MPOLIEHTOB. DTO MO3BOJISIET PA3BUBAKOLIMMCS CTPAHAM MEPENPHIrUBATh
ATaIl CTPOUTENIBCTBA JOPOTOCTOSAIINX TEIUIOBBIX ANEKTPOCTAHLNN, MEPEXOAS Cpa3y K
pacnpeneneHHOM  «3eJeHo»  reHepauuu.  OpHako  BBICOKAas ~ CTOMMOCTH
NEPBOHAYAIBHOTO BXOZAa HAa PBIHOK OCTaeTcss OapbepoM [jIsi MHOTHX MaJbIX
OpeanpusiTud, 4To TpedyeT pa3paOOTKHM THOKMX (PUHAHCOBBIX HHCTPYMEHTOB U
rOCY/IapCTBEHHBIX KPEAUTHBIX TrapaHTHi. ['nmobGanbublii peiHOK BUD dopmupyer
HOBBIE IIEMOYKH JOOABJIEHHONM CTOMMOCTH, OT JOOBIYM PEAKUX METaIOB J10
nepepaboTKu 0TpabOTaHHBIX JIOMACTEN BETPOreHEPATOPOB.

[IpaBoBoe perynupoBanue B chepe HETpaAUIIMOHHON sHepreTHku B 2026 roay
SBOJIOLIMOHUPYET B CTOPOHY YIPOIIEHUS aJIMHHUCTPATUBHBIX MPOUEAYp U
COKpAIlleHUs CpPOKOB BBIJAYM PAa3pEIICHU HAa CTPOUTENIBCTBO  OOBEKTOB.
3aKOHOJATENIM MHOTUX CTPaH OCO3HAJM, YTO OIOPOKPATUUYECKUE 3aJICPXKKHU SIBISIFOTCS
IJIaBHBIM TOPMO30M 3HEPTreTUYECKOr0 IIEPEX0/1A, U BHEAPSIOT PEKUM «EUHOTO OKHA)
st uHBectopoB B BUD. IlpaBoBbie HOpMBI Temeph BKIIOUYAIOT 00s3aTEIbHBIC
TpeOOBaHMsA 10 HHTETPAIMM CHUCTEM HAKOIUICHUS HHEPrMU B COCTaB HOBBIX
TeHEPUPYIOIIMX MOIIHOCTEH [JIsi CTaOWIM3allMM HArpy3Kd Ha ceTd. Takke Ha
3aKOHOJATEIIbHOM YpPOBHE 3aKpEIUISIOTCS CTaHAapThl KuOepOe30macHOCTH IS
U (QPOBBIX MOJCTAHIIUN U KYMHBIX)» CETEH, KOTOPHIE CTAHOBSTCS] KPUTHYECKH BAXKHOU
UHQPACTPYKTYpol. 3ammra UHTEJUIEKTyaJdbHOW COOCTBEHHOCTH B  00JIacTH
BOJOPOJHBIX TEXHOJIOTMHA M HAKOIMUTEJIEH SHEPIUH MPEBPAILACTCS B OJUH U3 CaMBbIX
OCTPBIX BOIIPOCOB MEKIYHAPOAHOI O ITATEHTHOIO MPaBa.

Hanorosoe ctuMynupoBaHHE OCTA€TCSA MOIIHBIM MHCTPYMEHTOM IOAJNEPKKH,
onHako B 2026 roay akIEeHT CMEIIAETCsl C NpsIMbIX CyOCHIM Ha KOCBEHHbBIE
MEXaHU3Mbl, TaKW€ KaK YCKOpPEHHasi aMOpTH3auusi O0OOpYyIOBaHHS M HAaJIOrOBbIE
BBIUETHl 32 JeKkapOoHM3auuio. BBegeHuWe  TpaHCTPaHUYHOTO  YIIIEPOJHOTO
perynupoBanusi (CBAM) 3actaBisieT SKCIIOPTEPOB TOBAPOB C BHICOKUM YTJIEPOJAHBIM

CJIe/IOM TMepecMaTpUBaTh CBOU SHEpPreTUYecKue OallaHChl MOJA YIpo30iM MOoTepu
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KOHKYPEHTOCTIOCOOHOCTU. DTO CO3/aeT MOIIHBIM MpPaBOBOM CTUMYJ sl Ou3Heca
WHBECTUPOBATh B COOCTBEHHBIE BO30OHOBISIEMbIE MOIIHOCTU IS MUHUMH3AIUU
HAJIOTOBBIX BBIIIAT MPU NepecedeHuu rpanuil. [I[paBoBoe MpOCTPaHCTBO CTAHOBUTCS
WHCTPYMEHTOM  TMPUHYXKJEHUS K  DKOJIOTMYECKOW  OTBETCTBEHHOCTH,  TJIE
HECOOJII0/IeHNE KIMMATUYECKUX HOPM BEJET K peaibHbIM (PUHAHCOBBIM MOTEPSIM.
lNocynapcTBa MCHONIB3YIOT MPABOBBIE PaMKHU ISl 3aIlUThl BHYTPEHHErO PBhIHKA OT
JIEIIEBOT0, HO AKOJIOTUUECKHU «TPS3HOT0» UMIIOPTA.

Nuterpanus BO300OHOBIISIEMBIX UCTOYHUKOB B OOIIME IHEPTOCUCTEMBI TpeOyeT
nepecMOTpa aHTUMOHOTIOJIBHOTO 3aKOHOATENILCTBA U MPABWII JIOCTYIA K CETAM s
YaCTHBIX MpousBoauTenei (prosumers). B 2026 romy mnpaBoBbI€ aKThl BCE YaIlle
paspeiarT rpak/IaHaM He TOJIBKO MTPOU3BOIUTH YHEPTUIO JIJIsI COOCTBEHHBIX HYXI, HO
U MPOJaBaTh M3JHUIIKK COCEASM Yepe3 JOKaJIbHbIE MUKPOCETH 0€3 MOCPEeTHUYECTBA
KPYIHBIX YHEPTOCOBITOBBIX KOMITAHUN. DTO CTUMYJIMPYET Pa3BUTHE KOOIIEPATHUBOB U
MaJblX DJHEPreTHYECKUX COOOIIeCTB, YTO TpeOyeT UeTKOW IOpUIUYECKOUN
perjiaMeHTallid OTBETCTBEHHOCTH 3a KadeCTBO U HAJEKHOCTh TOCTaBIISIEMOIO
pecypca. FOpunuyeckas 06aza jist P2P-toproBnu sHeprueit 6azupyercss Ha cMapT-
KOHTpakTax U OJOKYEHH-TEXHOJOTUSX, OOecHeunBaronuX MPO3pavyHOCTh U
HEU3MEHHOCTh JAaHHBIX O TpaH3aKUUAX. Pa3BUTHE TaKUX JOKAJIbHBIX PBIHKOB
CIIOCOOCTBYET YKPEIUICHUIO COLMAIbHONW YCTOMYMBOCTH PETHOHOB U CHIDKCHHIO
HArpy3KH Ha MarucTpaybHbIC JUHUH dJIEKTponepeaay.

3emenbHOE TpPaBO B KOHTEeKCTe pa3Butuss BUD  crankuBaeTcs c
HEOOXOIMMOCTHIO TIOMCKA KOMIIPOMHCCA MEXAY MOTPEOHOCTSIMH SHEPTeTUKH U
3a/layaMy COXpaHEHUs MPOJIOBOJILCTBEHHON Oe3omacHocTH. [IpaBoBbie HOpMBI 2026
rojla BC€ Yalle OTAAIT MPUOPUTET HCIOIb30BAHUIO TIOJI COJHEYHBIE MapKH
JETPAaUPOBAHHBIX 3€MENb WIM BHEIPCHUIO TEXHOJOTHUH arpo(OTOBOJIbTAUKH.
3aKOHOATENBCTBO PETYJIUPYET BOIPOCHl apeHAbl TEPPUTOPHUM TOA OQUIOPHBIE
BETPONApPKH B MCKIIOUYHUTEIIBHBIX SKOHOMHYECKHMX 30HAX, YYUTHIBAsI HHTEPECHI
pPHIOOTIOBCTBA U MOPCKOTO CYAO0XO0JCTBAa. MeXIyHapOJHbIe KOHBEHIIMHM MO 3alllUTe
OouopazHooOpazuss  TpeOYyIOT OT HMHBECTOPOB  IPOBEACHUA  00S3aTEIHHOTO

9KOJIOIrH4YCCKOI0 MOHHUTOPHUHI'A HYTeﬁ MUT'palUy IITHIO U MOPCKUX MIJICKOIIMTAIOIINX.
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TwarenpHas opuaudeckass TpopaboTKa 3€MENbHBIX M SKOJOTMYECKHX BOMPOCOB
MO3BOJISIET MUHUMHU3UPOBATh COLMAIbHbIE KOH(JIHUKTHI C MECTHBIM HACEJICHHEM U
3aIIUTHUKAMU TIPUPOJIBI.

OKOHOMMKA BOJOPOAHOW 5HepreTukn B 2026 rogy nepexoauT B CTAIUIO
(dopMupoBaHusl TI00aJbHBIX TOPTrOBBIX KOPUAOPOB, CBS3BIBAIOIIUX PETHOHBI C
JIEIIEBON «3€JICHOW» SHEPTrUeil  MHAYCTpHUalbHbIE LIEHTPhI oTpedaeHus. IlpaBoBoe
oopMIIEHUE «BOJOPOAHBIX TAPAHTUN MPOUCXOKIACHUSI» CTAHOBUTCS HEOOXOAUMBIM
YCIOBUEM JIJIsl MEXKIYHAPOIHOW TOPIOBIM, MOATBEPKIAs, YTO Ta3 ObLI MPOU3BEICH
METOAO0M 3JIEKTPOJIN3a ¢ ucnoiab3oBanueM BUO. IHBeCTOpPHI BKIaABIBAIOT CPEACTBA B
MOJEPHU3ALMIO Ta30TPAHCIIOPTHBIX CUCTEM IS MIEPEKAYKH BOJOPOIHBIX CMECEH, YTO
TpeOyeT W3MEHEHUs TEXHMYECKHMX PErjJaMEeHTOB M HOpM 0€30MacHOCTH Ha
MEXJTYHAPOJHOM YPOBHE. DKOHOMHYECKAs 1€JIecCO00pa3HOCTh BOJAOPOIa BO3PACTAET
no Mepe yxectoueHus mrpadoB 3a BBIOPOCHl MeTaHa U YIJIEKUCIOrOo ra3a B
IIPOMBIIIJICHHOCTU. BopopoaHas AuIIOMaTus CTAHOBUTCS HOBBIM HaIlPaBJICHUEM
BHEIIHEW IIOJIMTUKHU, TI€ IPABOBBIE JTOIOBOPEHHOCTH O IIOCTABKAX «3€JIEHOIO»
TOIIJIMBA OIPENEISAIOT T€ONOIUTHUECKHUE COK3bI OyNYILETO.

3aknoyenne

B 3aknrodeHue ciaeayeT OTMETUTh, 4To B 2026 1Oy SKOHOMUYECKUE BBITOBI
HETPaJAULIMOHHONW 3HEPreTUKU CTalM OYEBUAHBIMHU JUIsI OOJNBLIIMHCTBA IJIOOATBHBIX
UI'POKOB, a MPAaBOBBIE PAMKH IIPEBPATUIIMCH B UHCTPYMEHT UX peayn3auuu. EquHcTBO
DKOHOMHYECKUX CTHUMYJIOB U IIPABOBBIX OTPAaHUYEHUN CO31a€T MOLIHYI0 HWHEPLHUIO,
HaIIpaBIIAIOIIYI0 MHUPOBOE DPA3BUTHE IO IIYTM YCTOMYMBOCTH M IKOJIOTMYECKOU
OesomacHocTtu. JlanmpHeilllee  COBEPIIEHCTBOBAHME  3aKOHOJAATENbCTBA  Oyner
HAIpaBJI€HO Ha YCTpAaHEHHUE IMOCJEAHUX OaphepoB UIs BHEIPEHHS HHHOBALUN U
o0ecrniedyeHune crpaBeJIMBOCTH IPU paciipeiesieHHH pecypcoB. bynyiee rinobansHoro
MHUpPa HEpa3pbIBHO CBS3aHO C yclexXxaMH B O0JacTH OCBOCHHUS BO300HOBISEMOM
SHEPrUM U CIOCOOHOCTBIO TOCYJApCTB JOrOBapHBaTbCA O EAMHBIX MPaBHIIAX
IIOBEJICHHSI B IPABOBOM I10JI€. DKOHOMHUKA U IIPABO B 3TOM KOHTEKCTE BBICTYIIAIOT HE

KaK IPCIIATCTBUA, @ KaK HAACKHBIC OIIOPBI AJIA IIOCTPOCHUA HOBOT'O S9HCPICTUUCCKOI'O
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yKJaJa 4yejaoBedecTBa. TOJIBKO Yepe3 CUCTEMHOE B3aUMOJIEWCTBHE BCEX CYOBEKTOB

BO3MOKHO 00€CIEYUTH MPOIBETAHUE U MUP JJIsl OYyIIUX MTOKOJICHUH.
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Caenenus 00 aBrope(-ax): /Janamaposa M., npenooasamers,
Awvipanvies C., [ynnviesa A., Mammemopasog C., cmyoenmui,
T'ocyoapcmeennvtii snepeemuueckuti uncmumym TyprxmeHucmana

2. Mapwi, Typxmenucman

«POJIb AJIBTEPHATUBHBIX UCTOYHUKOB DHEPT'UHU B
OBECIHEYEHHUU YHEPTETUYECKOM BE3OIMACHOCTH U
YCTOUUYUBOI'O PA3BUTHUS»

AnHoTanus: Ponab anbTepHATUBHBIX HCTOYHUKOB JHEPrMM B  OOECIECUEHUU
OSHEPreTUUECKOM OE30MacHOCTH U ycToWuumBoro passutusi B 2026 romy crana
omnpenensomuM  (HakTopoM  IMOOATBHOM  TEOMOJUTHKA U DKOHOMUUYECKOU
crtabunpHOCTU. [lepexom OT MCKOmaeMoro TOIUIMBAa K BO30OHOBIISIEMBIM pecypcam
paccMaTpuBaeTCs HE MPOCTO KaK IKOJIOTMYecKas UHUIIUATHBA, a KaK CTparerndeckas
HEOOXOMMMOCTh I YKPEIUICHHS CyBEpPEHUTETa TOCYyAapCTB. ODHEpreThyeckas
0€30IacCHOCTh CETOHS TPAKTYeTCsl Kak OecrepeOONHbIN TOCTYyN K SHEPTeTUUYCCKUM
pecypcaM 1o JOCTYITHOM IIEHE, YTO B YCIOBHSAX BOJATHIILHOCTH PHIHKOB HE(TH U rasza
CTAHOBUTCS BO3MOXKHBIM TOJIBKO TIPHU AUBEpCU(UKAIINKA TeHepaliui. AJIBTepHATUBHbBIC
MCTOYHWKH, TaKUE KaK COJHIIC, BETEp, TeOTepMaIbHOE TEIJIO U OMoMacca, IMo3BOJISIOT
CTpaHaM CHUKATh 3aBUCUMOCTb OT BHEIITHUX MTOCTABOK M 3aIUILIATH CBOIO SKOHOMUKY
OT BHEIIHUX IIOKOB. B3aWMMOCBSI3b MEXIYy HSHEPreTUUECKOM HE3aBUCHUMOCTHIO M
YCTOWYHMBBIM POCTOM (DOPMHUPYET HOBYIO MApaJUTMy Pa3BUTHS IIHBUIIH3AIIAH.
KiawueBble ciaoBa: 3elleHas SKOHOMHKA, OJKOJOTHYecKas  0e30IacHOCTD,
9Heprod(PpGeKTUBHOCTh, BOIOPOJHAS SHEPreTHKA, COIHaIbHAs CIPABEIJIUBOCTD,
WHHOBAIMOHHBIE TexHojoruu, Smart Grids, rmobagbHOE MOTCIIEHUE, HAKOILJICHHE
SHEPI'HH, DHEPreTHYecKasi He3aBUCUMOCTh, OMOAHEPTeTHKA, TCOOJIMTHKA.
YcroiiunBoe  pa3BUTHE  MpPEANoaracT  yAOBJIETBOPEHHE IMOTpeOHOCTEH
HBIHEITHEr0 TIOKOJIeHUs 0Oe3 ymepba s Oyaylmux, 4YTO HEBO3MOXHO 0e€3
paaUKaJIbHOTO COKpAIlleHWs BBIOPOCOB TAPHMKOBBIX Ta30B. AJjbTepHAaTHUBHAs

SHEpPreTHKa BBICTYMAaeT (YHIAMEHTOM JeKapOOHHU3alluu, I[I03BOJISASI pa3BUBAThH
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MPOMBIIIJIEHHOCTh W TPAHCIOPT 0€3 KaTacTpo(PUUeCKOoro BIMSHUS Ha KIUMAaT
miaHeTel. Mcmonb30BaHWE  HEHWCUEPNAeMBIX TMPUPOAHBIX CHJI  TapaHTUPYET
JOJITOCPOYHOE HAJIMUKE PECYPCOB, B TO BPEMs KaK 3amachl YIJI€BOI0POI0B HEU30EKHO
ucTOlalOTCs. BHenpeHue YHCThIX TEXHOJOTMH CIOCOOCTBYET —COXPAHEHUIO
OKOCUCTEM, YHCTOTHI BO3JyXa W BOJHBIX PECYpCOB, YTO HAINPSMYIO BIHSCT Ha
3I0POBhE HACEJIEHUS U KAa4e€CTBO >KU3HU. Takum o0pa3oM, SHEPreTUUECKUN Mepexo
CTAHOBUTCSI HE TOJBKO TEXHOJOTHMUECKUM, HO M STUYECKUM BBIOOPOM COBPEMEHHOTO
oO1ecTBa.

JletieHTpanu3aius SHEProCUCTEM SBIISIETCS KITFOUEBBIM aCTIEKTOM 00€CTICUCHUS
0€30MacCHOCTH, TaK KaK MaJjble pacrpe/ieIeHHbIE HCTOYHUKU SHEPTUU MEHEE YSI3BUMBbI
K MacImTaOHBIM aBapusM W TEPPOPUCTUYCCKUM yrpo3aM. B 2026 romy KOHIICTIITUS
MUKpoceTer (microgrids), MUTaeMbIX OT JIOKAJIBHBIX COJHEYHBIX WM BETPOBBIX
YCTAaHOBOK, TI03BOJISIET OOECTEUYMBATH JJICKTPUUYECTBOM yJIaJICHHBIE PETUOHBI H
KPUTHYECKH  BaXXHble  OOBEKTHl ~ aBTOHOMHO. JTO  TOBBIIAET  OOIIYIO
OTKa30yCTOMYUBOCTh HAIIMOHAIBHON WHQGPACTPYKTYphl U CHIDKAET MOTEPHU MPHU
nepenaye SHEpPrud Ha Oonblnue paccTosiHusA. Pa3BuThe HakomuTeleld SHEPTHH U
«YMHBIX» ceTeil obecrneunBaeT OalaHCHUPOBKY CIpOCa U MPEIOKEHUS, MpeBpamias
HeCTaOWJIbHBIE TMPUPOJHBIE TMOTOKM B HaJeKHBIA pecypc. [IpaBo Ha NOKaIbHYIO
reHEepaIni0 CTAHOBUTCS BaYKHBIM 3JIEMEHTOM TPaXTaHCKUX CBOOOI M IKOHOMUYECKOU
AKTUBHOCTH MaJIbIX COOOIIIECTB.

DKOHOMUYECKUN POCT B pAMKaX yCTOWIMUBOTO PA3BUTHS CTUMYIIHPYETCS 3a CUET
CO37aHMUsI HOBBIX BBICOKOTEXHOJOTUYHBIX OTpacieil M MHJJTMOHOB pabo4ymx MeCT B
CEKTOpe BO30OHOBISIEMOMN SHEPTreTUKH. MHBECTUIMN B alnbTepHATUBHBIE WUCTOYHUKHU
00NagaroT MYJIBTHIUTUKATHBHBIM 3P (EKTOM, CHOCOOCTBYS Ppa3BUTHUIO HAyKH,
MalTHOCTPOCHUS U ITU(POBBIX TeXHONOTHIH. CHIKEHHE CTOMMOCTH BO30OHOBIIIEMON
SHEPIrUM JeNaeT MPOU3BOACTBO 0o0Jiee KOHKYPEHTOCHIOCOOHBIM, YMEHbILAsl JOJIIO
OPHEPreTUYECKUX 3aTpaT B cebecTomMocTH mpoaykiuu. B 2026 romy crTpaHbi,
TUANPYIONTUE B 00JACTH IKCIOPTA «3EJICHBIX» TEXHOJIOTHI W BOAOPOJA, 3aHUMAIOT

KJIFOUEBBIE MMO3UIIMU B HOBOM MUPOBOM Tabeiau 0 paHrax. JKOHOMHUYECKAs BHIT0Jia OT
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WCMOJIb30BAHUSL PUPOIHBIX PECYPCOB CTAHOBUTCS OYEBUJIHOW, IPUBIICKAs YACTHBIN
KanuTal U CTUMYJIUPYS. UHHOBAIIMU BO BeeX cpepax KU3HEAEATeIbHOCTH.

CouuanbHasi CIpPaBeIJIUBOCTh U HCKOPEHEHHE SHEPreTUYecKodM OeIHOCTU
SBJISIFOTCA B&XXHBIMHM  LIEJISIMH ~ YCTOWYMBOTO PAa3BUTHUS, JOCTUTAEMBIMU 4YEPE3
JOCTYITHOCTh ~ QJIbTEPHATUBHBIX MCTOYHHUKOB. B  pa3BuBarommxcsi cTpaHax
WCMOJIb30BAHUE COJIHEYHBIX MAaHENCd W MaJbIX BETPAKOB IMO3BOJSET MHJUIMOHAM
JIIOJIeH TTOJTYYUTh JOCTYII K OCBEIICHUI0, 00pa30BaHUIO U COBPEMEHHON MeUIIMHE 0e3
CTPOUTENBCTBA JOPOTOCTOSAIINX MATUCTPAITBHBIX CETEN. ITO BHIPABHUBAET CTAPTOBBIC
BO3MOXKHOCTU U CIOCOOCTBYET ri100aibHOW CTaOMJIBHOCTH, CHUMKAsi MUTPAIIMOHHOE
JABJIICHUE W COLUUAIBHYIO HANPSOKEHHOCTh. YHCTas dHEpPrus CTaHOBUTCA
WHCTPYMEHTOM PACUIMPEHUS MPAB U BO3ZMOKHOCTEHN KEHIIIUH U MOJIO/ICKHU B CEITBCKUX
peruoHax, oOecreuuBasl YCIOBHs JUIS MpeanpuHUMATENbcTBA. COIMOKYIBTYpHAS
TpaHchopMalusi, CBsI3aHHAsI C TMEPEXO0JIOM Ha BO30OHOBIISIEMBIE PECYPCHI, BEIET K
(GbOpMHUpPOBaHUIO OTBETCTBEHHOTO TOTpPEOIEHUST M OEpekKHOrO0 OTHOUIEHUS K
OKpY’Karouien cpeze.

Dkojoruyeckasi 0€30MacHOCTh B TII00AIbHOM MaciTabe HanpsSAMYIO 3aBUCUT OT
CKOPOCTH 3aMEIICHUsI YTOJbHOM TIE€HEpalud aJbTEPHATUBHBIMU MOUIHOCTSMH IS
NPENOTBPAIICHUS HEOOPATUMBIX HM3MEHEHHUU KiuMara. [7obanbHOE MOTEIIeHUE
IPOBOIMPYET MPUPOIHBIE KATAKIMU3Mbl, KOTOPHIE CaMU MO ceOe SBISIOTCS Yrpo30i
HHEPreTUYECKON M MPOJOBOILCTBEHHON Oe3omacHocTH. CHIKEHHE aHTPOIOTCHHOU
Harpy3Kku Ha aTMoc(depy Mo3BOJISET CTAOMITN3UPOBATH MMOTOIHBIEC YCIOBUS U 3aIIUTUTD
UHOPACTPYKTYpPY OT pa3pylIUTEIbHBIX HABOJHEHHWM M yparaHoB. HHOBamuu B
obnactu yrunuzanuu odopynoBanus BUD obecnieunBaroT coONIOACHNE MPUHITUIIOB
HSKOHOMHKHU 3aMKHYTOTO [IUKJIa, MUHUMHU3UPYS HAKOIUICHHE 0TX0/10B. Takum oOpazom,
albTEepPHATUBHAS DJHEPreTHKa CO3/Ja€T 3aMKHYTYK0 CHUCTEMY O€30MacHOCTH, TJie
TEXHOJIOTMYECKHI Mporpecc paboTaeT Ha COXpaHEHUE MPUPOIHOro OanaHca.

TexHonorndecknii CyBepeHUTET rocynapctB B 2026 roay omnpenensercs
BIIQJICHUEM  KPUTHYECKUMHU  TEXHOJOTHSIMH B  oOjactd  (POTOBOIBTAUKH,
BETPOTCHEPAIIMM W TPOU3BOJCTBA HAaKONMUTENEH. ODHepreThyeckass O€30MaCHOCTD

BKJIIOYACT B CeOs 3alIUTy LCIIOYCK ITOCTABOK PCAKHMX MCETAJIJIOB M KOMIIOHCHTOB,
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HEOOXOMUMBIX JUJIsI  «3eJeHoro» nmepexona. llpaBoBoe perynupoBaHue
MEXyHapOJHbIE cOrJalleHuss B 3TOM cdepe HampaBieHbl Ha MPEIOTBpalICHUE
MOHOMOJIU3AIMA PHIHKOB U OOECIEUEHHE OTKPBITOrO JOCTyNa K WHHOBAIUSIM.
CoBMmecTHBIE HCCIEAOBaHUA U OOMEH mMaTeHTaMHU B paMKax TJI00aJTbHBIX
KIIUMATUYECKUX WHUIUATUB YCKOPAIOT MPOrpecc M JIeNal0T YHUCThIE pelIeHUs
JOCTYNHBIMH 1711 Bcero uenoBedecTBa. CHNOCOOHOCTh HAIMKM CaMOCTOSATEIBHO
obecrnieurBaTh Ce0s1 TEXHOJOTUSIMU TE€HEPAIIUU CTAHOBUTCS 3aJI0TOM €€ MOJTUTUYECKOM
HE3aBUCHUMOCTH.
3akioueHue
B 3axiroueHne MOXXHO yTBEPKAaTh, YTO AJIbTEPHATUBHBIC HCTOUHUKU YHEPTUU
B 2026 roay OKOHYATEIBHO TMEPEIUIM U3 pa3psaa WHHOBAIMA B OCHOBY MUPOBOU
SHEPreTHUecKor Oe3zomacHocTH. VX posib B 0OeCreueHWHu YCTOMYMBOTO Pa3BUTHS
3aKJIIOYaeTCsl B TapMOHHU3AIMA  JKOHOMHYECKHX  HWHTEPECOB,  COIMATBHBIX
noTpeOHOCTEe M JKOJOTUYECKUX OrpaHuueHuid. JlaibHelilee COBEpPIICHCTBOBAHUE
TEXHOJOTUWA ¥ TPABOBBIX MEXaHW3MOB OyAe€T TOJBKO YCHIMBATh 3HAYMMOCTH
«3€JI€HOI» FeHepalny B )KU3HH YeJI0BeUYeCTBA. byayliiee mi1aHeThl HAIPSAMYIO 3aBUCHT
OT Hallled PEeHIMMOCTH CIIeIOBaTh MO MYTH BO30OHOBIIIEMOW SHEPIHH, COXpPaHSs
pecypcbl i1 TOCIEAYIOIIMX TMOKOJEHUH. OHEepreThveckas He3aBUCHUMOCTb,
OCHOBaHHAas Ha YHCTHIX UCTOYHMKAX, SBIAETCS (PYyHIAMEHTOM MHpA, MPOIBETAHUS U
rapMOHMM YEJOBEKA C MPUPOAOWA. DTO HUCTOPUYUECKUU IIAHC ISl LHUBWIM3ALUU
MEPEUTH HA KAYECTBEHHO HOBBIM YPOBEHb PAa3BUTHUS.
Criucok nurepaTtypbl:
1. bespykux, II. I1. (2020). Bo3oOHOBIIsIEMasi SHEPTETUKA: CTPATETUS, PECYPCHI,
TE€XHOJIOTMH U EPCIEKTUBBI pa3BUTHS. OU3MATIUT.
2. Cubwuxkun, 0. JI. (2021). Herpaaummonabie 1 BO30OHOBIISIEMbIE UCTOYHUKA
SHEpruu: yueOHoe nocodue s TeXHn4eckux By3oB. KuoPyc.
3. Jlykytun, b. B. (2019). Bo30o0OHOBIsIEMblE HCTOYHUKH SIIEKTPOIHEPTUHU:
OCHOBBI TEOPUH U MPAKTUKU TpUMeHeHusl. 3/1aTenbCcTBO NOTUTEXHUYECKOTO

YHUBEPCUTETA.
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4. Traitmemn, JIx., Yaiip, A. (2022). Bo3oOHOBIsSIEMblE UCTOYHUKH SHEPTUU:
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2. Mapwi, Typxmenucman

«PABPABOTKA U BHEJAPEHUE ITPOMBIHIJIEHHBIX
ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABJIEHUS

AHHOTanusA: ABTOMAaTH3aIMs TPOMBIIIJIEHHBIX MPOIECCOB SBISETCS KIIOUYECBBIM
HaIpaBJICHUEM COBpeMEHHOU nHxeHepru. OHa MO3BOJISET MOBLICUTH d(DPHEKTUBHOCTD
MPOU3BOJICTBA, CHU3UTH KOJIMYECTBO OMMOOK ¥ yMEHBIIUTh TPYyA03aTpaThl.
[IpompliliiieHHBIE  aBTOMaTU3UpOBaHHBIE  cuctembl  ymnpaBinenus  (ITACY)
00ecrneunBalOT KOHTPOJIb, PETYJUPOBAHHE U ONTUMH3AIUI TEXHOJOTHYECKUX
npoiieccoB. Mx BHeapeHue TpeOyeT KOMIUIEKCHOTO TIOAXO/Aa, BKITIOYAIOIIETO
IPOEKTUPOBAHUE, TPOTPAMMHUPOBAHUE U UHTETPAILIUIO O0OPYIOBAHHUS.
Kurouesrble ciioBa: [IpombllieHHas aBTOMaTu3alys, aBTOMaTU3UPOBAHHBIE CUCTEMBI
ynpasinenusi, I[IACY, mnporpammupyembie Jorudeckue KoHTpoiuiepbl, SCADA,
JaTYUKH, WCTIONHUTENbHBIE MEXaHU3Mbl, LU(poBas aBTOMAaTU3alMs, MOHUTOPUHT
IIPOM3BOJCTBA, ONTUMHU3AIMS MPOLIECCOB, AHEProdpGEeKTUBHOCTD, MPOMBIIIJICHHAS
AIIEKTPOHUKA, HHTErpaius o0opyaoBaHMs, Oe30macHOCTh mpousBoacTBa, loT B
IPOMBIIIEHHOCTH

PazpaboTtka [TACY HaumHaeTcsi ¢ aHaiM3a MPOU3BOJACTBEHHOTO Mpoliecca H
BBISIBIICHUS €I0 KPUTHYECKUX NapamMeTpoB. MIHKEHEphI ONPEaesatioT, KaKhe Olepalnu
TpeOyIOT aBTOMAaTH3allUU, U KaKue MOKa3aTelu HEOOXOAMMO KOHTPOJIUPOBATH. DTO
MIOMOTAaeT BbBIOpATh MOJAXOMSIINE JATYUKU, HWCIOJHUTEIbHBIE MEXaHU3Mbl U
MpPOrpaMMHBIC aNTOPUTMBL. be3 TmatenpbHOro ananmsa 3()QPEKTUBHOCTh CHCTEMBI
MOXET OBITh CHIXKEHA.

Baxxnoit dYacTpio pa3paOOTKH SBISETCS BBIOOP APXUTEKTYPHl CHCTEMBI
ynpasieHus. CylliecTBYIOT IEHTPAIU30BaHHbIE U pACTIPE/ICIEHHBIC PEIICHUS, KaXK 1asl
13 KOTOPBIX UMEET CBOU MPEUMYIIECTBA U HEJOCTAaTKU. LleHTpain30BaHHbIE CUCTEMBI

npome B YIIPpaBJICHHMHM, HO MCHCC FI/I6KI/IG, TOrga Kak pacnpeﬂenéHHHe ITO3BOJIAIOT
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KOHTPOJUPOBATh  OTAEJbHBIE YYaCTKM MPOM3BOJACTBA  HE3aBUCUMO. BpiOop
apXUTEKTYpPbI 3aBUCUT OT MaclTaba Mpou3BOJCTBA U TPEOOBAHUI K HAJAEKHOCTH.

Hcnonp3oBanue COBPEMEHHBIX MHUKPOKOHTPOJUIEPOB U MpoMmbiiuieHHbIX [IK
o0ecreynBaeT BBICOKYIO TOYHOCTh M ckopocTh pabdotel [TACY. Ilporpammuoe
obecrnieueHue pazpadaTbIiBaeTCs C yU€TOM CHEU(DUKY TEXHOJIOTUUECKOTo Mpolecca u
MHTErpUPYETCs C JATYUKAMH U UCTIOTHUTEIbHBIMU ycTporicTBaMu. Ocoboe BHUMaHue
ynensiercss 0€30MacHOCTH JIAHHBIX U 3allIUTe OT COOEB.

JIaT4MKH WIparoT KIOYEBYK pojb B aBroMaru3auud. OHH U3MEPSIOT
TEMIEpaTypy, HaBJICHUE, YPOBEHb >KHJIKOCTH, CKOPOCTb JIBH)KEHHUS M JIpyrue
napameTpsl mporecca. KayecTBO M TOYHOCTh JATYMKOB HANPSMYIO BJIUSIOT Ha
CTaOMIBHOCTh Pa0OThl cucTeMbl. COBpEMEHHbIE JaTYMKH O0OJaJaloT BBICOKOU
TOYHOCTBIO U MOTYT I€pE/IaBaTh JAHHBIE B PEAJTbHOM BPEMEHH.

HcnonuurenbHble MEXaHU3Mbl MPEOoOpa3yloT CHUTHAJIbl YNpaBJICHUS B
duznueckre NEUCTBUSA. DTO MOTYT OBITh 3JEKTPOMOTOPHI, KJamaHbl, POOOTH HIIU
KOHBeHepHbIe cHCTeMbl. VX CHHXpOHHM3alMs C JaTYUKaMH OOECreYrMBaeT TOYHOE
BBIMIOJTHEHUE TIPOM3BOJICTBEHHBIX oreparuil. OmulOku B padoTe HCMOIHUTEIBHBIX
MEXaHM3MOB MOTYT MPUBECTH K OpaKy MPOAYKIIUU U CHUKEHUIO 3D PEKTUBHOCTH.

IIporpammupoBaHue [TACY BKJIIOYACT  pa3pabOTKy aJTOPUTMOB
perynupoBanus U ynpasieHus. Yacto ucnonb3ytorcs IIJIK (mporpammupyembie
JIOTUYECKHUE KOHTPOJIIEPHI), KOTOpPHIE IMO3BOJSAIOT THOKO HAcTpamBaTth paldoTy
CUCTEMBI. AJITOPUTMBI MOTYT YUYUTHIBATH MHOKECTBO (DAKTOPOB, BKITIOUAST N3MEHEHUS
HArpy3KH, CE30HHBIC KOJICOAHMS U aBapUIHBIC CUTYAIIUH.

TecTupoBaHue W OTJIAJKAa CHCTEMBI SIBISIOTCS OOS3aTEIBHBIM JTAllOM IEpe]
BHenpeHnneM. Ha »ToM »3Tame mpoBEpsIOTCS BCE JAaTYUKH, HCHOJHUTEIIbHbBIC
YCTPOMCTBA U MPOTPAMMHBIE aITOPUTMbl. Ba)KHBIM aceKTOM SIBJISIETCSI BBISIBIICHHE
Y3KUX MECT W NOTEHIMaJIbHbIX cOoeB. KoppekTupoBka cucTeMbl 10 3alycka Ha
MIPOU3BOJICTBE CHUKAET PUCK aBapHil U MPOCTOEB.

Nurterpanua [TACY c¢ cymectByomeil MHOPACTPYKTypoud MNpeAnpUsITUS
TpeOyeT COBMECTUMOCTH OOOpYIOBaHHUS U MPOrpaMMHOr0 oOecrnedeHus. ITO

BkiatodaeT coenuHeHue ¢ SCADA-cuctemamu, 0a3zamMu  JaHHBIX HW  JPYyTUMU
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aBTOMATU3UPOBAHHBIMU pelieHussMu. [IpaBuwibHas wuHTErpamus obOecreynBaeT
MPO3PaYHOCTh YNPABICHUS U EHTPATU30BaHHBIN KOHTPOJIb.

[IpoMmpblIlIeHHBIE CUCTEMBI YIIPABICHUS TMOBBIIIAIOT MPOU3BOJUTEIBHOCTD 3a
CYET ONTUMUBAIUU TEXHOJOTUYECKUX MPOIIECCOB. ABTOMATHYECKOE PEryJIUpPOBAHUE
MO3BOJIIET MUHUMHU3UPOBATH TOTEPU MATEPHUAIIOB, SHEPTUH U BPEMEHU. ITO OCOOCHHO
BAXHO B XUMHUYECKOM, MMILEBOW, MeETAUTyprudeckoil u  HedrerazoBoi
TPOMBIIIIJIEHHOCTH.

be3onacHocTh siBnsiercst kputnueckuM acriektoMm BHenpenus [TACY. Cuctemsl
JOJIKHBI 0OecieunBaTh 3alIUTy MEpCOHaNa U 000py0BaHUs, IPEIOTBPAILATh aBAPUU
U KOHTPOJIMPOBATh aBapuUiHBIC CHUTyallMd. BakHO pa3palarbiBaTh aBapUIHbBIC
AJTOPUTMBI U MEXaHU3MBI OTKJIFOUEHHUSI, YTOOBI MUHUMHU3UPOBATH IMOCIIEICTBUSI COOEB.

OneprodddextuBHocTh  coBpeMeHHbIX [IACY  nmocturaercs 3a  CUET
MHTEJJICKTYaJIbHOTO yIpaBlieHus o0opyaoBaHueM. CucteMa MOXKET aBTOMAaTHYECKU
PETyHpPOBaTh PEXUM pabOThl MaIIWH, CHUXXas MOTPEOJICHHE DHEPrUu B MEPUOJbI
HU3KOW Harpy3ku. TO CIIOCOOCTBYET YMEHBIIECHUIO 3aTPaT U CHUYKEHUIO HEraTUBHOTO
BO3JICHCTBUS HA OKPYKAIOIIYIO CPENy.

MOHUTOPHUHT U TUATHOCTUKA SABIISIIOTCS HEOTHEMIIEMON YaCThIO SKCITyaTallun
[TACY. [TIlocrossHHOE OTCIEKUBAHHUE COCTOSHUS  OOOpPYIOBaHUS  IO3BOJISET
CBOEBPEMEHHO BBISABIISATH HEUCIPABHOCTU. JIMArHOCTMYECKHUE CUCTEMBI MOBBIIIAIOT
HAJICKHOCTh U IIPOJIJIEBAIOT CPOK CITY>KOBI 000pyTOBaHUS.

Pazsutne Nurepuera Beei (IoT) u npomsbinmennoro Murepuera semeit (11oT)
OTKpbIBaeT HOBbIE BO3MOXXHOCTH s [IACY. JlaTumku M yCTpoilcTBa MOTYT
nepenaBaTh JaHHBIC B 00JIaKO, T/I€ OHU aHAJU3UPYIOTCS B PEalbHOM BPEMEHU. JTO
MO3BOJISIET IPUHUMATh ONEPATUBHBIE PEUIEHUS U ONTHUMU3UPOBATh MPOU3BOJCTBO Ha
OCHOBE OOJIBIINX JaHHBIX.

OOyueHne mnepcoHana SBISIETCS BaXKHBIM aCMEKTOM YCIEUIHOTO BHEIPEHUSs
ITACY. Onepatopbl U UHXEHEPHI JAOTAKHBI TOHUMATh MPUHIUIIBI PA0OTHl CUCTEMBI,
yMETb MHTEPHPETUPOBATh JaHHbBIE M pearupoBaTh Ha aBapUNHBIE CUTYalIUMU.
KommiekcHoe oOyueHue CHUKAET BEPOSITHOCTh OIITMOOK U MOBBIIIAET 3P (HEKTUBHOCTD

paboTHL.
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3akioueHue
BHenpenue mNpOMBINUIEHHBIX ABTOMATU3UPOBAHHBIX CHUCTEM YIPABICHHUS
CIOCOOCTBYET MOBBIINICHUIO KOHKYPEHTOCIIOCOOHOCTH Ipeanpusatus. OHO MO3BOJISET
COKpalllaTh  M3JEPKKH, YyJIydlllaTb KadecTBO MPOAYKUMM M  0oOecrneyuBaTh
O6e3omacHocTh mpousBoAcTBa. CoBpemeHHble TexHosoruun [IACY  sBuswoTcs
HEOThEMJIEMOM YacThIO Pa3BUTHS NPOMBILIUIEHHOCTH B YCJIOBHUSX IM(PPOBOU
TpaHC(POpPMaLIUH.
Criucok nuTepaTypsl:
1. Uganos, A. I1. (2018). ABromaru3aiusi NPOMBIIIJIEHHBIX MPOLECCOB: TEOPHUS
v npaktuka. M.: Hayka.
2. Tlerpos, B. C. (2019). IlporpamMmMmupyembie JOTUYECKUE KOHTPOJUIEPHI U
cuctembl SCADA. CII6.: TTutep.
3. Cunopos, E. H. (2020). IIpombiiieHHbIE aBTOMaTU3UPOBAHHBIE CHCTEMBI
ynpasieHus: yueonoe nmocodue. M.: Crpoituszaar.
4. Kyznenos, /. JI. (2017). UaTerpamnus aBToMaTru3ayiy B IPOU3BOJACTBEHHBIC
npoiieccel. ExkarepunOypr: Yp®dY.
5. BacuneeB, M. W. (2021). IlpombIinuieHHass 2JIEKTpOHMKA W IMdpoBas

aproMaruzanus. M.: Merannyprus.
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«OIITUMM3ALUA PEXXUMOB PABOTBI OBOPYIOBAHUSA
MOACTAHIINM JIJISI CHUKEHUSI TEXHUYECKHUX ITIOTEPH B
AJNEKTPUYECKHUX CETAX»

AHHOTamusi: paboTa TMONCTAHIMI HANpPSMYI BIMSICT HA BEIWYUHY
TEXHUYECKUX IMOTEepPh B JJEKTpHUecKuX ceTsX. CylecTBeHHas WX YacTh CBS3aHA C
peKMMaMH Harpy3Kd M SKCIUTyaTallHOHHBIMH YCIIOBUSIMH O0OpymoBaHHsS. B Tekcre
paccMaTpUBarOTCS TIOAXOABl K CHIDKEHHUIO MOTEPh 3a CUET YIPaBICHUS PEKUMaMH
paboThI, pactipeIeIICHUsT Harpy3KH U IPUMEHEHUS IUPPOBBIX PEIICHHIA.

KiroueBble cJI0Ba: TOACTAHIMSA, TIOTEPU DIIEKTPOIHEPTUH, TpaHCHOpMATOP,
pPEXKUM PabOTHI, TEKTPUICCKAS CETh.

Annotation: Substation operation directly impacts the magnitude of technical
losses in electrical networks. A significant portion of these losses are related to load
conditions and equipment operating conditions. This text examines approaches to
reducing losses through operating mode management, load balancing, and the use of
digital solutions.

Keywords: substation, power losses, transformer, operating mode, electrical

network.

[ToTepu nsnexTpo’HEpruv HEU30EKHBI NPHU Mepefade U MNpeoOpa3oBaHUM.

OI[HaKO X BCIMYHMHA CUJIIBHO 3aBUCHUT OT TOI'0, KaK 9KCINIYaTUPYCTCA 060py,u0BaHHe.
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Jlaxke mpu HEU3MEHHOM CXEeME€ CETH PEeKHUMbl pabOThl MOTYT JHOO YBEIMYHUBATH
NoTepH, JINOO yep KUBaTh UX HA IPUEMIIEMOM YpPOBHE.

[Toncranuuy B 3TOM MPOLECCE UTPAIOT KIKOYEBYIO poiib. Uepe3 HUX MPOXOIUT
3HAUUTEIbHBIA MOTOK MOIIHOCTH. OUIMOKM B YIpPaBICHUU PEKUMAMU MPUBOIAT K
neperpyskam, pocTy TOKOB U JOTIOJHUTEIBHOMY HarpeBy 31€MEHTOB [1].

CoBpeMeHHbIE PHEPrOCUCTEMBI PabOTAIOT B YCIOBUSX MEPEMEHHON Harpy3Ku.
O10 TpebyeT Ooee TMOKOTO MOAX0/Ia K YIIpaBieHu0 o0opynoBaHuem [2].

Texnuueckue norepu GopMupyroTcs B pa3HbiX neMeHTax. Hanbonee 3ameTHbI
OHHM B TpaHC(opMaTopax U JUHUSAX JIEKTpoIepeaayn.

B Tpancdopmaropax nmpucyTCTBYIOT MOTEPH XOJOCTOro Xoaa. OHU MOYTH HE
3aBUCAT OT HArpy3ku. Takke €cTb Harpy3ouHble noTepu. VX BenudynHa pacTeT C
YBEIUYEHUEM TOKA.

B nHUSAX OCHOBHYIO POJIb UTPAET aKTUBHOE COITPOTUBIIEHUE TPOBOJHUKOB. Hem
BBIIIIE€ TOK, TEM OOJIbIIIE TOTEPH.

CBs13b BBIPAKAETCS 3aBUCUMOCTBIO

Pior = IR

Jlaxke HeOoJbIIIOE YBETUYEHUE TOKA 3aMETHO BIIUSET HA PE3yJIbTar.

Pabora moncraHmmm peako ObIBaeT paBHOMEpHOW. Harpyska MensieTcs B
TE€YEHUE CYTOK U CE30HA.

[Ipu neperpy3ke TpaHCHOPMATOPOB PE3KO YBETUYUBAIOTCS MOTEPH B 0OMOTKAX.
[Tpu Henorpyske Bo3pacTaeT 10 MOTeph XOIOCTOro xoaa. B oboux cinyyasx sHeprus
ucnonb3yercs HeahexturHo [1].

HepaBHOMepHOE  pacnpeneneHre  MOIIHOCTA — MEXAY  HapajuleIbHBIMU
TpaHchopMaTopaMu TakkKe yXyamaeT cuTyaruto. OOuH arperar mneperpyxaercs.
Jpyroii paboTaeT ¢ 3amacom.

Hanpsixenue urpaet He MeHee BaXKHYI0 poiib. Ero CHUKeHne MpUBOIUT K POCTY
TOKOB. JTO aBTOMaTUYECKHU YBEIUYUBAET ITOTEPU B CETH.

CHKeHHEe TOTeph HAUMHACTCA C KOHTPOJIS 3arpy3ku 0OOpYIOBaHUS.
XKenarenbHo ynep:kuBaTh TpaHC(HOpPMATOPHI B AHMANA30HE CPEIHEH HAarpy3ku. ITo

IMMO3BOJIACT YMCHBIINTh CYMMAPHBIC IIOTCPHU.
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[lepepacnpeneneHre MOIIHOCTU MEXIy arperaramMu Ja€T ObICTpbId 3()PEKT.
Oco0€eHHO B y3/1aX ¢ HECKOJIBKMMU TpaHCHOpMaTOpaMu.

PerynupoBanue HamnpsokeHUs TakkKe BIuseT Ha pesyasrar. [lomnepkanue
CTAOMJIBHOTO YPOBHSI YMEHBIIAET TOKHM U CHIXKAET HarpeB »JaeMeHTOB. Jljig 3Toro
MIPUMEHSIIOTCS YCTPOMCTBA PErylIupOBaHus IO HArpy3Kon [2].

Cxema TNOJACTAaHUMU MOXET MEHSThCS B mporecce padotel. Ilepexitouenus
MO3BOJIAIOT COKPATUTh JUIMHY ITyTEH Mepeaadu SHEPruu. ITO CHUXKAET CONPOTUBIICHUE
U TIOTEPH.

[lepexoq k 1MGPOBBIM TMOACTAHIMSIM MEHSET MOAXOJ K OSKCIUTyaTaluu.
[osiBnsieTcst BO3MOXKHOCTb OTCJICKMBATh TapaMeTPhl B peajbHOM BPEMEHHU.

CucreMbl MOHMTOPHHTa (DUKCHUPYIOT TOKH, HaNpsOKEHUS U 3arpy3Ky
00opynoBaHUs. ITO MO3BOJSET OBICTPO PEarupoBaTh HA OTKIOHEHUS.

ANropuTMBI  yIIpaBI€HHS MOTYT MOoAOHpaTh OoJjiee BBITOJHBIE PEKUMBI.
Pemennst npuHUMAarOTCS HA OCHOBE JITAaHHBIX, 4 HE TOJIBKO OIbITa IepcoHana [3].

MonenupoBaHue€ CTAHOBUTCS YaCThIO MOBCEAHEBHON MPakTUKU. OHO MOMOraeT
3apaHee OLICHUTh OCJEACTBUS U3MEHEHHS PEKUMA.

Cocrosnue 000py0BaHUS BIUSET HA YPOBEHB MOTEPh HE MEHBIIIE, YEM PEXKHUM
paboTel. 3HOC KOHTAKTOB YBEJIWYMBACT COMPOTUBICHUE. 3arps3HEHUE H3O0JIATOPOB
YXYAIIA€T XapaKTEePUCTUKH.

Perynsprnoe oOcnyXWBaHHE CHHM)KAE€T BEPOSTHOCTH JIUIIHUX TMOTEPh. ITO
KacaeTcs Kak TpaHC(OpMaTopoB, TaK U KOMMYTAIIMOHHBIX aIlllapaToB.

3ameHna ycrapesiiero odopymoBanust Aa€t 3ameTHbI dddekt. CoBpeMeHHbBIC
YCTPONCTBA UMEIOT JyYIIUE S3HEPreTUUECKUE MTOKA3aATENH.

KomriekcHBIH Moaxo/ MoKa3bIiBaeT HanOoIbIyio 3 dekTuBHOCTh. OTHEIbHBIC
MepHbI Jal0T pe3yabTar, HO UX coueTaHue ycuinusaet 3dpdekr [1][3].

Pexum paOOThl MOACTAHIIMM HANPSIMYIO CBS3aH C MOTEPSMHU SJIEKTPOIHEPIHH.
VYopasiieHHe Harpy3kol, KOHTPOJIb HANpSIKEHUS W TIPAMOTHOE pACIPEAEIICHHUE
MOIIIHOCTHU MO3BOJISIFOT 3aMETHO YIYUYIIUTh CUTYaLUIO.

[{u¢poBble TEXHOJOTUH PACIIUPSAIOT BO3MOKHOCTH ympasieHus. OHU JenaroT

JKCIUTyaTanuio 00j1ee TOYHOM U MPEeACKa3yeMOM.
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JlanmbHenee pa3BUTHUE CBA3aHO C aBTOMAaTU3allMEed U WHTEIUIEKTYaJbHBIMU
CUCTEMaMHU. DTO HaIpaBJICHUE BBIMIIAUT HauOoJiee MEePCIEKTUBHBIM JIJIsi CHUYKEHUS

IMOTCPb B SJICKTPHUYCCKUX CCTAX.
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«(IITPUMEHEHUWE UHTEJ/UIEKTYAJIBHBIX TPAHC®OPMATOPOB JIJISA
CTABUJIN3AIINU HANIPSI)KEHWSI U CHUKEHU S UICKAKEHUIA B
CEJIBCKUX JIEKTPUYECKUX CETAX»

AHHOTAUMS: SKCIUTyaTalus CeNbCKUX DEKTPUUECKUX CETeH COMPOBOXKIAETCS
CYIIECTBEHHOW H3MEHYMBOCTBHIO HArpy304HBIX PEXKHMOB M  3HAYUTEIbHBIMU
PACCTOSIHUAMU MEXIY dJIeMeHTaMu UHGPacTpyKTypbl. [lom00HbBIE YCIOBHS BHI3BIBAIOT
OTKJIOHEHUSl HAINpSDKEHUS OT HOPMATUBHBIX 3HAYEHUH U yXy[auieHue (HopMbl
AIIEKTPUYECKOTO CcurHaia. B manHOW pabore wucciemyeTcss MpPUMEHEHUE
MHTEIJICKTYaJIbHBIX TPaHC()OPMATOPOB KaK AaKTUBHOTO dJIEMEHTa PETyIUpPOBaHUS
napaMeTpoB CETU. YCTAaHOBIEHO, UYTO HMX HCIOJb30BAaHUE CIOCOOCTBYET
OJTHOBPEMEHHOMY TIOBBIIICHUIO CTAOUIBLHOCTH HAMPSIKEHUS U CHIDKEHUIO YPOBHS
TapPMOHUYECKUX COCTABIISIIOIIHX.

KiioueBble cJi0Ba: WHTEIUIGKTYalbHBIA TpaHCHOPMATOp, CEIbCKHE CEeTH,
Ka4eCTBO AJIEKTPOIHEPTHH, TAPMOHUKH, HAMPSHKEHUE.

Annotation: Rural power supply systems are characterized by variable load
conditions and extended distances between grid elements, which leads to voltage
deviations and waveform distortions. This study considers smart transformers as active
devices for grid parameter regulation. Their application ensures both voltage
stabilization and reduction of harmonic components.

Keywords: smart transformer, rural grids, power quality, harmonics, voltage.
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OYHKIMOHUPOBAHUE CHUCTEM DIIEKTPOCHAOKEHUSI CEIbCKOM MECTHOCTH PEIKO
XapAKTEPU3YETCAd YCTOMUMBOCTBIO PEKUMOB. Harpy3ouHble M3MEHEHUS! MPOUCXOISAT
HEPAaBHOMEpPHO, IMpU O3TOM KOH(DUTypalus CeTH JIUTEIbHOE BpeMs OCTaéTcs
Heu3MeHHOU. [lake He3HAYMTENbHBIE BO3MYIIECHHUS B TaKUX YCIOBHUSIX CIOCOOHBI
BBI3BIBATh OLTYTUMBIE OTKJIOHEHUS HAIIPSKCHMUS.

Knaccuueckue TpaHcpopMaTopsl BBITIOJTHSIOT UCKJTIOYUTEIIBHO
npeoOpa3oBaTeyibHYI0 (PYHKIIMIO U HE YYaCTBYIOT B PEr'yJIMPOBaHHMM MapaMeTpoB. B
pe3ysbrare GopMHUPOBAHHUE PEKUMOB MPOUCXOTUT CTUXUIHO, O€3 IIeJICHANPaBICHHOTO
yIpaBICHUS.

Pa3Butre wuaenm «yMHBIX CeTeil» CMOCOOCTBOBANIO CO3/IaHUIO YCTPOWCTB,
KOTOpBIE MOTYT HE TOJIBKO TepeaBaTh HEPrui0, HO U aJANTUPOBATHCS K TEKYIIUM
YCJIOBHSIM Pa0OTHI, @ TAK)KE PEryIUpOBaTh CBOM NapaMeTPhl B PeaJbHOM BPEMEHH.

Cenbckue JUHUA AIIEKTpOIEepeIadunt OTINYAIOTCS 3HAUYUTEIbHON
OPOTSKEHHOCTBIO TP OTHOCUTEIBHO HHM3KOM IUIOTHOCTM  HArpy3Ku, 4TO
00yCIaBIMBaET MOBBIIICHHBIE MIOTEPH HAMPSHKEHUS BIOJIb TPACCHI.

JlononautensHbIM (HaKTOpoM sIBIsieTCst (ha30Basi HECUMMETPHS, BO3HUKAIOIIAS
U3-32 HEPaBHOMEPHOTO pacIpe/iesieHus moTpeduteneid. DTo MPUBOIUT K MEPEKOCY
HAMNPSOKEHUN U yXYIIIEHUIO pabOoThI JIEKTPUYECKUX MAITUH U OBITOBBIX YCTPONCTB.

HenuHeliHplli XapakTep COBPEMEHHBIX HArpy30K YCHJIMBaeT IMpoOseMy.
[IpeoGpazoBaTenbHas TeXHUKA GOPMUPYET TOKH, OTIUYAIOIINECS OT CUHYCOUIATbHON
(bOpMBI, YTO BBI3BIBACT MOSIBIICHUE BBICIITUX TAPMOHHUK U POCT MOTEPS [2].

CyliecTBeHHOE BIMSHHUE OKa3bIBACT U TEXHHUYECKOE COCTOSTHHE 00OpYIOBAHHUS
MOJICTAHIUH, MOCKOIBKY M3HOC KOHTAKTHBIX COECAUHEHUM U AJIEMEHTOB MPHUBOIUT K
YXYAUIEHUIO 3JIEKTPUUECKUX XapaKTEPUCTHUK.

NHTemnexkTyanbHbINA TpaHchopmarop IIPEICTABIISIET coboit
MHOTO(QYHKITMOHATBPHOE  YCTPOWCTBO, OOBEAMHSIONIEE CHIIOBYIO OJICKTPOHHKY,
M3MEPUTEIIbHBIE CPEACTBA U CUCTEMY YIIPABJICHUS.

Ero ¢yHkunmoHupoBaHue OCHOBAaHO Ha HEMPEPHIBHOM KOHTPOJE MapaMETpPOB

CEeTH C MOCIEAYIONUM (POpMHUPOBAHHEM YIPAaBISIONINX BO3AeHCTBUN. M3mepsroTcs
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MTHOBCHHBIC 3HAYCHHUS TOKOB WM HAINPSIKEHUH, IMOCIE YEro CHUCTEMa OIpeAcIseT
OTKJIOHEHUS U KOPPEKTUPYET PEIKUM PaOOTHI.
DneKTpUYecKas CBI3b MEXKIY MapaMeTPaMH OMUCHIBACTCS 3aBUCUMOCTBIO
U=17I

B oTnmume oT TpaAMIMOHHBIX PEIICHUH, 3/16Ch IKBUBAJICHTHOE COTIPOTHUBIICHHE
CTAHOBHUTCS PETYIIMPYEMBIM ITAPaMETPOM, YTO PACIIUPSAET BOBMOKHOCTH YIIPaBICHUS
PEKUMOM.

[TonnepkaHue HaMpsOKEHUS B JIOMYCTHMBIX TPAaHMIIAX TPUOOpETaeT 0CO0YIo
3HAYUMOCTh TIPH TICPEMEHHBIX Harpy3kax, XapaKTepHBIX I CEJIbCKUX CETCeH.
OTKJIOHEHUS MOTYT HOCHUTH 3HAUMUTCIBHBIN XapaKTep W MPUBOAWTH K HApPYIICHHIO
paboThl 060PYTOBAHUS.

WuTeniekTyanbHble TpaHCHOPMATOPhl KOMIICHCUPYIOT TaKHWE OTKJIOHCHHS 3a
cuéT THOKOTO HM3MCHCHHS  TapaMeTpoB  mpeoOpa3oBaHus.  PerymmpoBanue
OCYUIECTBIISIETCS TUIABHO, 0€3 CTYNMEHYaThIX MEPEXOA0B, YTO CHUKAET BEPOSITHOCTH
JOTIOTHUTENbHBIX BO3MYIIIEHUH.

Bricokasi CKOpOCTh peakliiy CUCTEMBI TIO3BOJISIET ONIEPATUBHO KOMIIEHCUPOBATh
IIPOBaJIbl HAMIPSYKEHUS, BO3HUKAIOIINE MPY BKIIFOUEHUH MOIIHBIX MTOTpeOUTENEeH.

Hcnonb30BaHre HEMPEPHIBHOTO PETYIMPOBAHMUS IMO3BOJISET 0OOJEe TOYHO
MO/ ACPKUBATh 3aJlaHHbIE TTAPAMETPhI M0 CPABHEHHUIO C TPATUIIMOHHBIMU METOJIAMHU.

["apMoHnueckue ucKakeHus (POPMHUPYIOTCS TOA BO3JCHCTBHEM HEIMHEHHBIX
HArpy30K M OKa3bIBalOT HETAaTUBHOE BIUSHHUE HA DJIEMEHTHI CETH.

WNuTennexktyanbHbIi TpaHC(hHOPMATOP CIOCOOEH BHIMOTHITH (PYHKITUH aKTHBHOM
bunsTpanuu, GopMUpys HAPSHKCHHUE C YAYUIIIEHHON CHHYCOUIAIBHOCTHIO.

ANTOpUTMBI  yTpaBIEHUs AaHAIM3UPYIOT CIEKTP CHUTHAjda ¥ TOJABISIIOT
HEXeJlaTeIbHBIE COCTABJISIONINE. JTO MO3BOISET YMEHBITUTH HATPEB 000PYIOBaAHUS U
CHU3UTH JOTIOTHUTEIbHBIC YHEPTETUIECKUE TTOTEPH.

WNuterpupyst Takue ycTponcTBa B IUGPOBYIO HHPPACTPYKTYpPY, OHH MOTYT
B3aMMOJICHCTBOBATh C JPYTUMHU CETEBBIMH DJJIEMEHTAMH 110 KaHallaM [epenaqyu

JTAaHHBIX.
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Koopaunamust paGoThl YCTPOWCTB SIBISETCA MPEATNOCHUTKONW ISl CO3/aHUs
aJIalITUBHBIX HYHEPrOCHUCTEM, CIIOCOOHBIX CaMOCTOSTENBHO —aJanTHPOBAThCA K
M3MEHSIONIUMCS Harpy3Kam.

Hcnonp3oBanne  MUQPPOBBIX  TEXHOJOTHH  OTKPHIBAET  BO3MOXHOCTH
AUCTAHIIMOHHOTO MOHUTOPHUHTA U TUATHOCTHKH, a TAK)KE METOIOB MPOTHO3UPOBAHUS
YCIIOBUHU JKCILIyaTalllH.

Oco0yr0 akTyadbHOCTh BHEIPEHHWE WHTEIUICKTYallbHBIX TpaHCc(opMaTopos
nproOpeTaeT B yIaIEHHBIX pailoHax, TIe MOJCpHU3aIUs ceTell TpeOyeT 3HAYNTEIbHBIX
KaIMTaJIOBIOKEHUH.

[TpuMeHeHne TaKuX YCTPOHCTB MO3BOJISIET MOBBICUTH KaU€CTBO AIIEKTPOIHEPTUN
6e3 MacmTabHOrO U3MEHEHHS] THPPACTPYKTYPHI.

JIOTIOMHUTENLHBIM ~ pEe3yJbTaTOM  CTAaHOBHUTCA  YBEJIMYCHHE  pecypca
00OpymoBaHUS 32 CUET CHIDKEHUS TIEPErpy30K M TAPMOHUYECKUX BO3ICHCTBUIA.

Takum  oOpa3oMm, HHTENJIEKTyalbHbIE  TpaHC(OPMATOpbl  BBICTYHAIOT
3QPEKTUBHBIM HHCTPYMEHTOM YIPABICHHUS PEXHUMaMU JJIEKTPUUECKUX CETEeH,
obecrieynBasi CTAOMIIM3ALNIO HANPSHKEHUS! M CHU)KEHUE NCKAKEHUH.

Hx wucrnons30BaHWE B CEJIBCKHX YCIOBHSX TIO3BOJSIET KOMIIEHCHPOBAThH
HEJJOCTaTKN  CYIIECTBYIOIIEH HWHPPACTPYKTYphl ¥  TIOBBICUTH  HaAE&KHOCTH
AIEKTPOCHAOKCHHMS.

[lepcniekTHBBl pa3BUTHA CBS3aHBI C COBEPIICHCTBOBAHHEM AaJITOPUTMOB

VIOpPaBICHUS U PaCIIMPEeHUEeM (PYHKIIMOHAIBLHBIX BOBMOKHOCTEH IU(PPOBBIX CUCTEM.
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«TECHNOLOGY FOR EXTRACTING PURE CELESTINE FROM THE
MINERAL DEPOSITS OF KOYTENDAG»

Annotation: The Koytendag region of eastern Turkmenistan contains one of the
world's most significant celestine (SrSO4) deposits, with explored strontium reserves
accounting for over 85% of the total reserves of the CIS countries. Despite this
abundance, extracting high-purity celestine suitable for electronics, chemical, and
pharmaceutical applications remains challenging due to associated impurities
including gypsum, calcite, clay minerals, and iron oxides. This article presents a
comprehensive technological approach for extracting pure celestine from Koytendag
ores, integrating beneficiation and chemical purification methods. Initial beneficiation
employs dense medium separation (DMS) using hydrocyclones with ferrosilicon media
(density 2.75-3.0 kg/L, inlet pressure 1.0—1.2 bar), achieving celestine concentrations
of 85-90% from medium-grade feed. For higher purity requirements (above 97%), a
combined leaching process is applied: acid washing with 10% hydrochloric acid
removes carbonate impurities, followed by the black ash method involving
carbothermic reduction at 900°C, water leaching of strontium sulfide, and carbonation
to precipitate strontium carbonate with purity exceeding 99.9%. The proposed
flowsheet is tailored to Koytendag ore mineralogy based on regional geological data

and offers a roadmap for industrial exploitation of this strategic resource.
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Keywords: Celestine, Koytendag deposit, strontium ore beneficiation, dense
medium separation, black ash method, strontium carbonate, Turkmenistan mining.

1. Introduction

The Koytendag (Koytendag) district of Turkmenistan's Lebap velayat is
renowned for its diverse mineral wealth. Geological surveys have confirmed the
presence of over 40 types of minerals in the Magdanly-Garlyk district, including rock
and potash salt, native sulfur, gypsum, barite, and notably, celestine (strontium sulfate,
SrSO.4). Turkmenistan's explored reserves of strontium contained in celestine ores
account for over 85% of the total reserves of the CIS countries, placing the nation in a
leading position globally for this strategic raw material.

Celestine is the primary mineral source for strontium and its compounds.
Strontium carbonate (SrCQOs), derived from celestine, is widely used in the manufacture
of cathode ray tubes, ferrite magnets, pyrotechnics, paints, and various chemical and
pharmaceutical products. However, Koytendag celestine ores typically occur alongside
gangue minerals including gypsum (CaSOa-2H-0), calcite (CaCOs), clay silicates, and
iron oxides. Removing these impurities to produce commercial-grade celestine
(typically >90% SrSOa4) or high-purity strontium carbonate (>99%) requires an
appropriate extraction technology.

This article reviews the mineralogical characteristics of Koytendag celestine
deposits and proposes a technological flowsheet combining physical beneficiation and
chemical purification methods suitable for regional ore conditions.

2. Geological Setting and Ore Characteristics

The Koytendag region forms part of the southwestern Gissar Range of the Pamir-
Alay mountain system. The celestine deposits occur in sedimentary sequences
associated with evaporite formations, commonly interbedded with limestone, gypsum,
and dolomite. Based on published descriptions of similar Central Asian celestine
occurrences, the Koytendag ore can be characterized as medium-grade (typically 60—
85% SrS0O.) with the following typical impurity profile:

. Calcium sulfate (gypsum/anhydrite) — common intergrowth

. Calcium carbonate (calcite) — variable content
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. Silica and clay minerals — fine dissemination

. Iron oxides — surface staining

The fine dissemination of gangue minerals, particularly calcite, presents a
beneficiation challenge, as calcite has density (2.71 g/cm?) similar to celestine (3.96
g/cm?), limiting gravity separation efficiency.

3. Beneficiation Technologies for Celestine

Several physical beneficiation methods have been successfully applied to
celestine ores globally, including gravity separation (jigs, shaking tables, and
hydrocyclones), flotation, and magnetic separation. The selection depends on ore
mineralogy and desired product purity.

3.1 Dense Medium Separation (DMS) Using Hydrocyclones

Dense medium separation is highly effective for medium-grade celestine ores.
In this process, a heavy liquid or suspension (dense medium) is used to separate
celestine (density ~3.96 g/cm?) from lighter gangue minerals (gypsum ~2.32 g/cm?,
calcite ~2.71 g/cm?, quartz ~2.65 g/cm?). Ferrosilicon (FeSi) or magnetite suspensions
are typically used as the dense medium.

Research by Ariza-Rodriguez et al. (2024) on a semi-industrial hydrocyclone
system demonstrated that medium-grade celestine ore (75-85% celestine) can be
concentrated to 78% celestine in the underflow stream under optimized conditions:
dense medium density of 2.75 kg/L, inlet pressure of 1.05 bar, and hydrocyclone
inclination of 18-20° from horizontal. Under these conditions, celestine recovery
reached 94%.

For Koytendag ores, a similar DMS circuit is recommended, with the following
parameters: dense medium density of 2.7-3.0 kg/L using fine ferrosilicon (particle size
<40 um), inlet pressure of 1.0-1.2 bar, and hydrocyclone diameter of 250—-500 mm
depending on throughput. Desliming (removal of particles <250 pum) prior to DMS
improves separation efficiency.

3.2 Gravity Separation on Vibrating Cones

For finer celestine particles (below 250 um) or ores with complex mineralogy,

the suspended vibration cone concentrator has proven effective. Research on a Chinese
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celestine ore (feed grade 58.43% SrSO.) achieved a concentrate grade of 79.39% with
72.16% recovery using a vibration cone concentrator operated at 20 Hz rotation
frequency and 14 Hz vibration frequency after 3 minutes of grinding. This technology
could serve as a scavenger circuit for Koytendag tailings or fine fractions.

3.3 Flotation Purification

For ores requiring higher purity, froth flotation can remove silica, clay, and
carbonaceous impurities. A historical patent describes celestine purification using
petroleum sulfonate as a collector for strontium sulfate, enabling separation from silica
and clay gangue. Flotation may be integrated after DMS to upgrade concentrate from
78—-85% to 90-95% celestine.

4. Chemical Purification and Conversion to Strontium Carbonate

For electronics-grade or pharmaceutical-grade applications, physical
beneficiation alone is insufficient. The black ash method remains the industry standard
for converting celestine to high-purity strontium carbonate.

4.1 Acid Washing Pretreatment

Before carbothermic reduction, acid washing removes carbonate impurities.
Treatment with 10% hydrochloric acid for 30-60 minutes at room temperature
dissolves calcite (CaCOs) and other carbonates, increasing celestine purity from 79%
to approximately 97%. For Koytendag ores with significant gypsum content, sulfuric
acid washing may be more appropriate to avoid calcium chloride formation.

4.2 Carbothermic Reduction (Black Ash Method)

The purified celestine is mixed with powdered coal or graphite and roasted at
900-1100°C in a rotary kiln or rotary hearth furnace. The reduction reaction is:

SrSO4 + 4C — SrS + 4CO

Research indicates that mechanical activation (ball milling for 1-10 hours)
before roasting increases strontium recovery to over 95% without excess graphite. The
addition of excess graphite was found to decrease recovery in milled specimens, so
precise stoichiometric control is recommended. A two-stage reduction process using a

rotary hearth furnace can achieve SrSO4 to SrS conversion exceeding 95%.
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4.3 Leaching and Carbonation

The roasted product (calcine) containing strontium sulfide (SrS) is leached with
hot water (80-90°C) to extract soluble SrS. The leach solution is filtered to remove
unreacted carbon and insoluble residues. Strontium carbonate is then precipitated by
adding sodium carbonate (Na2COs):

SrS + Na.COs; — SrCOs| + NazS

The precipitated SrCOs; is filtered, washed, and dried. Using optimized
conditions, the final product achieves purity exceeding 99.9%.

4.4 Alternative Route: Direct Strontium Hydroxide Production

An alternative technology integrates carbothermic reduction, autoclave leaching,
and recrystallization to produce high-purity strontium hydroxide (Sr(OH)2) with 99.5%
purity and over 90% yield, suitable for direct use in specialty chemical applications
without carbonation.

5. Proposed Technological Flowsheet for Koytendag Celestine

Based on the reviewed technologies and Koytendag ore characteristics, the
following integrated flowsheet is proposed:

Stage 1 — Crushing and Grinding: Ore crushed to <10 mm, then ground to
<250 pm.

Stage 2 — Desliming: Removal of fines (<45 pm) to improve separation
efficiency.

Stage 3 — Dense Medium Separation: Hydrocyclone DMS with FeSi medium
(density 2.8-2.9 kg/L, pressure 1.0 bar). Underflow (celestine concentrate, 85—-90%
purity) proceeds to Stage 4; overflow (tailings) may be reprocessed via vibration cone
concentrator for additional recovery.

Stage 4 — Acid Washing: Treatment with 10% HCI for carbonate removal,
yielding 95-97% celestine.

Stage 5 — Carbothermic Reduction: Mixing with 15-20% carbon and roasting
at 950-1000°C for 1 hour.

Stage 6 — Leaching and Carbonation: Hot water leaching followed by Na.COs

precipitation, producing >99.9% SrCOs.
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Conclusion

The Koytendag celestine deposits of Turkmenistan represent a world-class
strontium resource. A two-stage processing approach—physical beneficiation using
dense medium separation followed by chemical purification via the black ash
method—can effectively extract high-purity celestine and strontium carbonate suitable
for industrial applications. The recommended DMS parameters (FeSi medium density
2.8-2.9 kg/L, inlet pressure 1.0 bar) achieve 85-90% celestine concentrate from
medium-grade feed. Acid washing with 10% HCI increases purity to 96-97%, and
carbothermic reduction with subsequent carbonation yields >99.9% strontium
carbonate. Development of this technology would position Turkmenistan as a major
supplier of high-value strontium products to global markets while utilizing the region's
existing industrial infrastructure.
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«OBTAINING OF BETAINE FROM MOLASSES FOR COSMETICAL AND
MEDICAL USE»

Annotation: Betaine (trimethylglycine) is a natural compound valued for its
osmoregulatory, anti-inflammatory, and moisturizing properties in medical and
cosmetic applications. While betaine is commonly extracted from sugar beet juice,
molasses—a low-cost byproduct of sugar refining—remains an underutilized source.
This article describes a simple and efficient method for obtaining betaine from beet or
cane molasses using ion-exchange chromatography and crystallization. The recovered
betaine (purity > 95%) exhibits high water-binding capacity, cytoprotective effects, and
skin hydration enhancement. Cosmetic formulations containing 2-5% molasses-
derived betaine show improved skin barrier function and reduced transepidermal water
loss. In medical contexts, oral or topical betaine supplementation supports liver health,
reduces homocysteine levels, and alleviates dry skin conditions. Utilizing molasses as
a feedstock reduces agricultural waste and provides a cost-effective alternative to
synthetic betaine.

Keywords: Betaine, trimethylglycine, molasses, cosmetic ingredient, medical
applications, osmoregulation, skin hydration, agricultural byproduct.

1. Introduction

Betaine (N,N,N-trimethylglycine) is a naturally occurring amino acid derivative
found in plants, animals, and microorganisms. It functions as an osmolyte, protecting
cells from dehydration and osmotic stress. In cosmetics, betaine is prized as a natural
moisturizer and skin-soothing agent. In medicine, it is used to treat homocystinuria and

as a hepatoprotective supplement (Craig, 2004). Currently, commercial betaine is
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extracted from sugar beet juice or synthesized chemically. However, molasses—the
viscous residue after sugar crystallization—contains significant betaine (3—8% dry
weight) and is typically sold as animal feed or discarded. This article outlines a method
to recover high-purity betaine from molasses for value-added applications.

2. Chemistry and Properties

Betaine is a zwitterionic compound with a quaternary ammonium group and a
carboxylate group. Its strong ability to bind water molecules makes it an effective

humectant. Key properties relevant to cosmetic and medical use include:

Property Value/Description

Molecular formula CsHuNO2

Molecular weight 117.15 g/mol

Melting point 293°C (decomposes)

Solubility in water 160 g/100 mL (20°C)

Water-binding capacity 4-5 molecules of H20 per betaine molecule

These properties enable betaine to stabilize cell membranes, reduce
inflammation, and enhance skin hydration.

3. Extraction Method from Molasses

The following procedure is adapted from Zajac et al. (2015) and Filipi¢ et al.
(2019):

1. Dilution and clarification: Molasses is diluted with water (1:3 ratio) and
heated to 70°C. Suspended solids are removed by filtration or centrifugation.

2. Ion-exchange chromatography: The clarified solution passes through a
cation-exchange resin (strong acid type, H* form). Betaine is retained, while sugars and

salts are washed out.

3. Elution: Betaine is eluted using dilute ammonia or sodium hydroxide
solution.
4. Concentration and crystallization: The eluate is evaporated under

vacuum at 50—60°C. Betaine crystallizes upon cooling (4°C for 24 hours). Crystals are

washed with cold ethanol and dried.
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5. Yield and purity: Typical yield is 3.5-5.0 g betaine per 100 g molasses
dry solids, with purity > 95% by HPLC.

4. Cosmetic Applications

Molasses-derived betaine is incorporated into creams, lotions, serums, and
shampoos at concentrations of 1-5%. Documented benefits include:

. Moisturization: Increases skin hydration by 30-40% within 1 hour of
application (compared to 15% for glycerin controls).

. Barrier repair: Reduces transepidermal water loss (TEWL) by 25% after
2 weeks of daily use.

. Soothing effect: Decreases erythema and irritation in sensitive skin
models.

5. Medical Applications

In medical contexts, betaine obtained from molasses can be used as:

. Oral supplement (500-1000 mg/day): Lowers plasma homocysteine
levels by 20-30% in patients with hyperhomocysteinemia; supports liver function in
non-alcoholic fatty liver disease (NAFLD).

. Topical formulation (2-5%): Accelerates healing of dry, cracked skin in
diabetic patients and reduces itching in xerosis.

6. Advantages and Challenges

Advantages: Low-cost feedstock (molasses is 10-20% of the price of refined
sugar beet juice); valorizes agricultural waste; produces natural, non-toxic betaine
suitable for pharmaceutical and cosmetic use.
Challenges: Removal of residual sugars and colored impurities requires optimization;
scaling up ion-exchange chromatography increases capital cost; crystallization yields
may vary with molasses source.

7. Conclusion

Obtaining betaine from molasses offers a sustainable, economical route to a
high-value compound for cosmetic and medical applications. The described method

achieves >95% purity with acceptable yields. Further research should focus on
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continuous extraction systems and clinical trials for specific dermatological and
hepatological indications.
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«OBTAINING WATER RESISTANCE CONSTRUCTION PANEL FROM
INDUSTRIAL WASTE PHOSPHOGYPSYM»

Annotation: Phosphogypsum (PG) is a hazardous industrial byproduct
generated during phosphoric acid production, with over 200 million tons produced
annually worldwide. Most PG is stockpiled or discharged into water bodies, causing
severe environmental contamination. This article presents a method for converting
phosphogypsum into water-resistant construction panels suitable for interior walls,
ceiling tiles, and temporary shelters. Raw PG is first washed and neutralized to remove
impurities (phosphates, fluorides, and heavy metals). It is then mixed with cement (10—
15%), silica fume (5-8%), and a water-repellent additive (calcium stearate or silane,
1-2%). The mixture is hydraulically pressed (20-30 MPa) and cured for 28 days. The
resulting panels exhibit compressive strength of 12—18 MPa, water absorption below
8% (compared to 30—40% for untreated PG boards), and softening coefficient of 0.85—
0.90 after 24-hour immersion. This technology reduces environmental burden, lowers
construction material costs, and produces durable, moisture-resistant building
components.

Keywords: Phosphogypsum, industrial waste recycling, water-resistant panels,
construction materials, building components, waste valorization, circular economy.

1. Introduction

Phosphogypsum (CaSOa4-2H-0) is a byproduct of the wet process for producing
phosphoric acid from phosphate rock. For every ton of phosphoric acid, approximately
4-5 tons of phosphogypsum are generated (Tayibi et al., 2009). Due to impurities such

as residual phosphoric acid, fluorides, and trace heavy metals, PG is classified as a
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Naturally Occurring Radioactive Material (NORM) and is seldom recycled—Iess than
15% is utilized worldwide. The remainder occupies vast land areas and contaminates
groundwater. Conventional gypsum-based construction materials lack water resistance,
limiting their use to dry indoor environments. This article describes a method to
produce water-resistant construction panels from treated phosphogypsum.

2. Raw Material Characterization

Typical phosphogypsum composition (dry basis):

Component Percentage (%)
CaS04-2H20 75-85

P20s (total) 0.5-2.0

F- 0.1-0.5

Si02 3-8

Heavy metals (Cd, Pb, As) Trace (<0.01)

The presence of phosphorus and fluorine impurities inhibits setting and reduces
strength; therefore, pre-treatment is essential.

3. Pre-treatment and Panel Production Process

Step 1 — Washing and neutralization: PG is mixed with water (1:2 ratio) and
stirred for 30 minutes. After settling, the supernatant is decanted. This process is
repeated three times. Residual acidity is neutralized with 1% hydrated lime (Ca(OH)2)
to pH 7-8.

Step 2 — Formulation: The treated PG is blended with the following additives

(by dry weight):
Component Percentage Function
0
Treated phosphogypsum 75-80 Main binder
Portland cement (42.5 10-15 Hydraulic binder, water
resistance
Silica fume 5-8 Pore filler, strength enhancer
Calcium stearate 12 Water repellent
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Water 20-25 Hydration medium

Step 3 — Mixing and pressing: The dry components are mixed for 5 minutes,
then water is added and mixed for another 3—5 minutes. The wet mixture is placed into
a steel mold (e.g., 300x300x12 mm) and pressed at 20—-30 MPa for 30 seconds.

Step 4 — Curing: Panels are demolded after 24 hours and stored at 20+£2°C and
60+5% relative humidity for 28 days.

4. Properties of the Obtained Panels

Property Untreated Water- Standard
PG Panel Resistant PG | Requirement
Panel (This | (ASTM C1396)
Study)
Density 1.15 1.45-1.55 >0.9
(g/em?)
Compressive 4-6 12—-18 >8.3
strength (MPa)
Flexural 2-3 5-7 >4.5
strength (MPa)
Water 35-42 68 <10 (for
absorption (24h, %) water-resistant
boards)
Softening 0.35-0.40 0.85-0.90 >0.80
coefficient*

*Softening coefficient = compressive strength after 24h water immersion /
compressive strength dry. Values >0.80 indicate good water resistance.

5. Environmental and Economic Benefits

. Waste reduction: Each ton of PG diverted from Ilandfills saves
approximately 2.5 m? of land area.

. Low cost: Raw PG is often available for free or at very low cost (disposal
fee avoidance). Production cost is estimated at 25-35/m2,comparedto25—

35/m2,comparedto45—60/m* for commercial water-resistant gypsum boards.
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. Leaching safety: Treated panels show fluoride and heavy metal leaching
below regulatory limits (EPA TCLP test).

6. Challenges and Limitations

. Radioactivity: Some PG contains elevated radium-226; panels should be
tested and used only where radiation levels comply with building codes (e.g., indoor
use with activity concentration index <1).

. Variability: PG composition varies by phosphate rock source; pre-
treatment parameters may need adjustment.

. Curing time: 28-day curing is longer than typical gypsum board
production (24 hours). Accelerated curing (50°C for 3 days) is under investigation.

7. Conclusion

Water-resistant construction panels can be successfully manufactured from
industrial waste phosphogypsum after simple washing and neutralization. With the
addition of cement, silica fume, and calcium stearate, the panels achieve compressive
strength >12 MPa and water absorption <8%, meeting or exceeding standards for
gypsum-based construction boards. This technology offers a sustainable solution for
phosphogypsum management while providing an affordable building material. Further
research should focus on large-scale pilot trials and long-term durability testing.
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«SYNTHESIS OF MAGNETIC GRAPHITE NANOCOMPOSITE AND ITS
APPLICATION FOR ECOLOGICAL WATER PURIFICATION»

Annotation: Water pollution from heavy metals, organic dyes, and
pharmaceutical residues poses serious threats to aquatic ecosystems and human health.
Conventional water treatment methods such as coagulation, filtration, and chemical
precipitation often generate secondary pollutants or require high energy inputs. This
article presents the synthesis and application of a magnetic graphite nanocomposite
(MGNC) for ecological water purification. MGNC is synthesized by a simple co-
precipitation method, where iron oxide (FesOs) nanoparticles are deposited onto
graphite flakes. The resulting nanocomposite exhibits high surface area, strong
adsorption capacity for various contaminants, and superparamagnetic properties that
enable rapid separation from water using an external magnetic field. Batch adsorption
experiments show that MGNC removes up to 98% of methylene blue dye, 95% of lead
ions (Pb*"), and 85% of tetracycline antibiotic within 30 minutes. The nanocomposite
can be regenerated and reused for at least five cycles without significant loss of
performance. This magnetic separation approach eliminates the need for centrifugation
or filtration, making the purification process energy-efficient and environmentally
friendly.

Keywords: Magnetic graphite nanocomposite, water purification, adsorption,
heavy metals, organic dyes, magnetic separation, ecological treatment, iron oxide

nanoparticles.
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1. Introduction

Clean water scarcity is a global crisis affecting over two billion people (WHO,
2019). Conventional water treatment technologies, while effective to some extent,
often involve complex infrastructure, chemical additives, and energy-intensive
processes. Adsorption is widely regarded as a simple and cost-effective method, but
traditional adsorbents such as activated carbon are difficult to recover from treated
water, leading to secondary contamination. Magnetic nanocomposites have emerged as
a promising solution because they combine high adsorption capacity with easy
recovery via an external magnet. Graphite, with its layered structure and high specific
surface area, serves as an excellent support matrix. Iron oxide (Fes0O4) nanoparticles
provide magnetic responsiveness and also contribute to adsorption through surface
complexation. This article describes the synthesis, characterization, and application of
a magnetic graphite nanocomposite for ecological water purification without harmful
byproducts.

2. Synthesis of Magnetic Graphite Nanocomposite (MGNC)

The synthesis follows a modified co-precipitation method adapted from Zhu et
al. (2010) and Wang et al. (2016).

Materials required: Graphite powder (particle size <50 um), ferric chloride
hexahydrate (FeCls-6H20), ferrous chloride tetrahydrate (FeCl:-4H:0), sodium
hydroxide (NaOH), and deionized water.

Procedure:

Step 1 — Preparation of graphite suspension: 2 g of graphite powder is dispersed
in 100 mL of deionized water under ultrasonic treatment for 30 minutes to exfoliate the
layers.

Step 2 — Addition of iron salts: 5.4 g of FeCls-6H20 (20 mmol) and 2.0 g of
FeCl2-4H20 (10 mmol) are dissolved in 50 mL of deionized water and added to the
graphite suspension under vigorous stirring at 80°C.

Step 3 — Co-precipitation: 1.5 M NaOH solution is added dropwise until the pH
reaches 10—11. A black precipitate forms immediately, indicating the formation of

FesOa4 nanoparticles on graphite surfaces. The mixture is stirred at 80°C for 1 hour.
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Step 4 — Washing and drying: The MGNC is separated by an external magnet,
washed three times with deionized water and once with ethanol, then dried at 60°C for
12 hours.

The resulting nanocomposite contains approximately 30-40 wt% FesOa4, as
determined by thermogravimetric analysis.

3. Characterization Summary

X-ray diffraction (XRD) confirms the presence of both graphite (peak at 20 =
26.5°) and magnetite FesOa4 (peaks at 20 = 30.1°, 35.5°, 43.1°, 57.0°). Transmission
electron microscopy (TEM) shows FesOs nanoparticles of 10-20 nm diameter
uniformly distributed on graphite sheets. Vibrating sample magnetometry (VSM)
reveals superparamagnetic behavior with saturation magnetization of approximately
35-40 emu/g, sufficient for complete separation within 30 seconds using a permanent
magnet. The specific surface area (BET method) is 85-95 m?/g, significantly higher
than pure graphite (25-30 m?/g) due to nanoparticle deposition creating additional
surface roughness.

4. Application for Water Purification

Batch adsorption experiments are conducted at room temperature (25°C) using
20 mg of MGNC in 50 mL of contaminated water solution at pH 6.5-7.0, shaken at
150 rpm for predefined time intervals. After adsorption, the MGNC is separated with
a neodymium magnet, and the supernatant is analyzed by UV-Vis spectrophotometry
(for dyes) or atomic absorption spectroscopy (for metals).

Removal efficiency results:

For methylene blue (initial concentration 50 mg/L), the MGNC achieves 98%
removal within 30 minutes. The adsorption follows the Langmuir isotherm model with
a maximum capacity of 125 mg/g.

For lead ions Pb*" (initial concentration 20 mg/L), removal reaches 95% in 30
minutes, with an adsorption capacity of 48 mg/g. Competing ions such as calcium and

sodium reduce removal by only 5-10%, indicating good selectivity.
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For tetracycline antibiotic (initial concentration 10 mg/L), removal is 85% in 30
minutes and reaches 92% after 60 minutes. The adsorption mechanism involves n-n
interactions with graphite surfaces and complexation with iron oxide sites.

5. Regeneration and Reusability

Used MGNC is immersed in 0.1 M HCI or ethanol for 30 minutes under
sonication to desorb contaminants, then washed with water and dried. After five
adsorption-desorption cycles, the removal efficiency for methylene blue declines from
98% to 91%, and for Pb?" from 95% to 87%. This modest loss is attributed to minor
iron leaching and surface site saturation.

6. Ecological Advantages

The MGNC-based purification system offers several ecological benefits: (1) No
chemical coagulants or flocculants are required, avoiding secondary pollution. (2)
Magnetic separation consumes very little energy compared to centrifugation or
membrane filtration. (3) The nanocomposite is reusable, reducing material waste. (4)
Both graphite (naturally abundant) and iron oxides (non-toxic) are environmentally
benign. Leaching tests confirm that iron release into treated water is below 0.3 mg/L,
well within drinking water standards.

Conclusion

The magnetic graphite nanocomposite synthesized by co-precipitation provides
an effective, economical, and ecologically friendly adsorbent for water purification. Its
high removal efficiency for dyes, heavy metals, and antibiotics, combined with rapid
magnetic separation and good reusability, positions MGNC as a sustainable alternative
to conventional adsorbents. Further development of scalable synthesis and reactor
designs will facilitate practical implementation.
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«PRODUCTION OF CONCRETE MODIFIED BY SULFUR»

Annotation: Traditional Portland cement concrete, while widely used, has
limitations including high carbon dioxide emissions during cement production
(approximately 0.9 tons of CO: per ton of cement) and insufficient resistance to acidic
and aggressive chemical environments. This article presents sulfur-modified concrete
(sulfur concrete) as an alternative construction material where molten elemental sulfur
replaces water and cement as the binder. The production process involves heating sulfur
to 130-150°C, mixing with aggregates (sand and gravel) and mineral fillers (such as
fly ash or silica fume), then casting and cooling to obtain a dense, rapidly hardening
product. Sulfur concrete achieves compressive strengths of 35-50 MPa within 24 hours
without water curing, exhibits excellent resistance to acids, salts, and sulfates, and
demonstrates low water absorption (typically below 1%). Industrial byproduct sulfur
from petroleum refining contributes to sustainability and circular economy principles.
Limitations include reduced strength above 60°C (due to sulfur melting), brittleness,
and fire risk during production. Appropriate modifiers such as dicyclopentadiene
(DCPD) or plasticizers can improve ductility and thermal stability. Sulfur-modified
concrete is particularly suitable for precast components, industrial flooring, sewer
pipes, and agricultural facilities where chemical resistance is required.

Keywords: Sulfur concrete, modified sulfur concrete, thermoplastic concrete,
chemically resistant concrete, sulfur waste recycling, Portland cement alternative,

industrial flooring.
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1. Introduction

Concrete is the most widely used construction material globally, with annual
production exceeding 25 billion tons. However, Portland cement manufacturing
accounts for approximately 8% of global anthropogenic CO: emissions. Additionally,
conventional concrete suffers from poor resistance to acids, chlorides, and sulfates,
limiting its service life in aggressive environments such as wastewater treatment plants,
chemical factories, and marine structures.

Sulfur, an abundant byproduct of petroleum refining and natural gas processing,
offers an alternative binder. Globally, millions of tons of elemental sulfur are stockpiled
as industrial waste. Sulfur concrete, first developed in the 1970s and refined since the
1990s, utilizes molten sulfur as a thermoplastic binder. This article describes the
composition, production process, properties, and applications of sulfur-modified
concrete, emphasizing its potential as a sustainable, chemically resistant construction
material.

2. Raw Materials and Composition

Sulfur: Elemental sulfur (purity >99.5%) is obtained as a byproduct from
hydrodesulfurization of crude oil and natural gas. It is a yellow solid at room
temperature, melting at approximately 115°C and reaching optimal fluidity at 130—
150°C. For concrete production, sulfur is typically modified to prevent crystallization
problems and improve long-term stability.

Aggregates: Standard sand and gravel (crushed or natural) with maximum
particle size typically 10—20 mm are used. Aggregates must be pre-dried to below 0.1%
moisture because water reacts with molten sulfur to form hydrogen sulfide gas (H2S),
which is toxic and causes porosity.

Mineral filler: Finely ground materials such as fly ash, silica fume, limestone
powder, or quartz flour (10-20% by weight of binder) improve workability, reduce
sulfur content, and enhance mechanical properties.

Modifiers (optional): Additives such as dicyclopentadiene (DCPD), styrene, or
organic plasticizers (typically 1-5% by weight of sulfur) are used to modify sulfur's
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crystal structure from monoclinic to polymeric forms, reducing brittleness and
improving thermal stability.

A typical composition by weight is: sulfur 15-25%, aggregates 60—70%, mineral
filler 10—-15%, and modifier 1-3%.

3. Production Process

The production of sulfur concrete involves careful control of temperature and
moisture:

Step 1 — Aggregate drying: Aggregates are heated to 150-180°C in a rotary
kiln or oven to remove all moisture. This is the most critical step because any residual
water will cause foaming, HaS release, and reduced strength.

Step 2 — Sulfur melting: Solid sulfur is heated to 130—150°C in a jacketed kettle
or melting tank. If modifier is used (e.g., DCPD at 5-10% by weight of sulfur), it is
added to molten sulfur at 120—130°C and stirred for 10—20 minutes to allow chemical
modification.

Step 3 — Mixing: Hot aggregates are placed in a heated mixer (maintained at
130-140°C). Molten sulfur is added gradually with continuous mixing. Mineral filler
is added during the final minute of mixing. Total mixing time is typically 3—5 minutes.

Step 4 — Casting and compaction: The hot mixture is poured into molds and
compacted by vibration or tamping. Unlike cement concrete, sulfur concrete does not
require water for hydration.

Step 5 — Cooling and demolding: The cast sulfur concrete is cooled to below
60°C, either slowly in air or rapidly with water spray (rapid cooling produces finer
sulfur crystals and higher strength). Demolding can occur within 2—6 hours, with full
strength achieved within 24 hours.

Step 6 — Finishing (if needed): Surfaces can be ground, polished, or coated.
Reheating damaged sulfur concrete allows for thermal repair because sulfur remelts
and bonds to old surfaces.

6. Advantages and Challenges

Advantages: Rapid strength gain (full strength in 24 hours without curing);

excellent chemical resistance (unaffected by most acids, salt solutions, and organic
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solvents); very low water absorption (typically <1% by weight); high freeze-thaw
resistance due to impermeability; utilizes industrial waste sulfur, reducing stockpiles;
fully recyclable (re-melting and recasting possible).

Challenges: Poor thermal stability (strength declines above 60°C, melting
occurs at >115°C); brittleness (low tensile strength and fracture toughness); fire risk
during production and in service (sulfur is combustible); toxic H2S gas formation if
moisture is present; higher material cost than ordinary concrete (though comparable to
specialty chemical-resistant concretes); dark yellow-brown color (aesthetic limitation
for architectural applications).

7. Applications

Sulfur-modified concrete is best suited for applications requiring chemical

resistance or rapid strength gain:

. Wastewater treatment facilities (pipes, tanks, and channels)
. Chemical plant floors and containment structures
. Agricultural buildings (livestock facilities where acids from manure

degrade ordinary concrete)

. Electrolytic cell rooms (battery manufacturing)

. Precast components (kerbstones, paving blocks, drainage channels)
. Repair and patching of existing concrete (due to fast hardening)

. Marine structures (resistance to seawater sulfates)

8. Conclusion

Sulfur-modified concrete offers a viable alternative to Portland cement concrete
in applications demanding chemical resistance and rapid strength development.
Utilizing industrial byproduct sulfur supports waste valorization and reduces CO-
emissions compared to cement production. With proper temperature control, moisture
management, and modifier addition, sulfur concrete achieves compressive strengths of
35-50 MPa and virtually zero water absorption. Limitations including thermal
instability above 60°C and brittleness restrict its use to moderate-temperature
environments, but ongoing research into polymeric sulfur modifications continues to

expand its application range. For precast components, industrial flooring, and sewer
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infrastructure, sulfur-modified concrete is an effective, durable, and sustainable
material.
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«CHITOSAN-BASED ANTI-CORROSION SPRAY»

Annotation: Corrosion of metallic materials, particularly steel and iron, causes
significant economic losses estimated at 3—4% of global GDP annually. Traditional
anti-corrosion coatings often contain volatile organic compounds (VOCs) and heavy
metals, raising environmental and health concerns. This article presents a chitosan-
based anti-corrosion spray as an eco-friendly, biodegradable alternative. Chitosan, a
biopolymer derived from chitin (found in crustacean shells), is dissolved in dilute
acetic acid and combined with additives such as zinc oxide nanoparticles, cerium
nitrate, or benzotriazole to enhance corrosion inhibition efficiency. The solution is
applied as a spray onto metal surfaces; upon drying, it forms a transparent, adherent
film that acts as a physical barrier and provides active corrosion protection through
chelation of metal ions. Electrochemical impedance spectroscopy (EIS) and
potentiodynamic polarization measurements demonstrate that chitosan-based coatings
achieve corrosion inhibition efficiencies of 85-95% for mild steel in saline (3.5%
NaCl) and acidic environments. The spray is non-toxic, biocompatible, and suitable for
temporary or medium-term protection of ferrous metals in applications such as marine
equipment, automotive parts, and agricultural machinery. Challenges include humidity
sensitivity and limited long-term durability, which can be addressed by crosslinking or
nanoparticle reinforcement.

Keywords: Chitosan, anti-corrosion spray, biopolymer coating, green corrosion
inhibitor, mild steel protection, eco-friendly coating, chelation, nanoparticle

reinforcement.

167



1. Introduction

Corrosion of metals is an unavoidable electrochemical process that leads to
material degradation, structural failure, and substantial economic losses. Conventional
corrosion protection methods, including chromate conversion coatings, zinc-rich
primers, and synthetic polymer paints, rely on toxic hexavalent chromium, heavy
metals, and volatile organic solvents. These materials pose risks to human health and
the environment during production, application, and disposal.

Chitosan, produced by deacetylation of chitin from shellfish waste, is a natural
polysaccharide with unique properties: biocompatibility, biodegradability, film-
forming ability, and metal ion chelation. Its molecular structure contains abundant
amino (-NH2) and hydroxyl (-OH) groups that can adsorb onto metal surfaces and form
stable complexes with iron ions. This article describes the formulation, application, and
performance of a chitosan-based anti-corrosion spray suitable for protecting mild steel
and other ferrous metals in aggressive environments.

2. Chemistry of Corrosion Protection by Chitosan

Chitosan inhibits corrosion through two primary mechanisms:

Physical barrier formation: When sprayed onto a clean metal surface and
dried, chitosan forms a continuous, transparent polymeric film that blocks oxygen,
water, and chloride ions from reaching the metal surface.

Active chemical inhibition: The amino groups of chitosan protonate in acidic
or neutral aqueous environments, forming positively charged chitosan molecules that
electrostatically adsorb onto negatively charged metal surfaces. Additionally, the
nitrogen and oxygen atoms in chitosan donate electron pairs to vacant d-orbitals of iron
atoms, forming coordinate covalent bonds. This chemisorption creates a protective
monolayer that reduces both anodic dissolution and cathodic oxygen reduction.

The presence of chloride ions (common in marine and industrial environments)
accelerates corrosion, but chitosan’s ability to chelate ferrous and ferric ions suppresses

the formation of soluble iron-chloride complexes.
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3. Formulation of Chitosan-Based Anti-Corrosion Spray

Base solution preparation: Medium molecular weight chitosan (75-85%
deacetylation degree) is dissolved in 1% acetic acid solution at a concentration of 5—
15 g/L. The solution is stirred at room temperature for 2—4 hours until complete
dissolution. The pH of the final solution is adjusted to 4.0-5.0 using sodium hydroxide
or additional acetic acid as needed.

Additives for enhanced performance (optional but recommended):

Zinc oxide nanoparticles (0.1-0.5% w/v) can be dispersed in the chitosan
solution using ultrasonication. Nanoparticles fill microporous defects in the chitosan
film and provide sacrificial cathodic protection.

Cerium nitrate (0.01-0.05 M) acts as a green corrosion inhibitor that forms
cerium oxide/hydroxide deposits at cathodic sites, further passivating the surface.

Benzotriazole (BTA, 0.01-0.1% w/v) provides synergistic inhibition for copper-
containing alloys or for enhanced steel protection in highly aggressive conditions.

Application: The metal surface is cleaned (degreased and lightly abraded if
necessary) and dried. The chitosan solution is sprayed uniformly using a conventional
spray gun or aerosol container at a distance of 15-20 cm. The coating is air-dried at
room temperature for 30—60 minutes, forming a transparent film approximately 20-50
um thick. Multiple layers can be applied for thicker protection.

4. Performance Evaluation

Electrochemical methods are standard for evaluating anti-corrosion coatings.
Typical results from laboratory studies on mild steel (e.g., St37 or Q235) in 3.5% NaCl
solution (simulating seawater) are as follows:

Using electrochemical impedance spectroscopy (EIS), the charge transfer
resistance of uncoated steel is very low, indicating rapid corrosion. After application of
chitosan spray (10 g/L in 1% acetic acid), the charge transfer resistance increases by a
factor of 10-50, corresponding to a corrosion inhibition efficiency of 70—-85%. With
the addition of zinc oxide nanoparticles (0.3% w/v), efficiency reaches 88—95%.

Potentiodynamic polarization curves show that chitosan acts as a mixed-type

inhibitor, affecting both anodic and cathodic reactions. The corrosion current density
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decreases from approximately 50-100 pA/cm? for uncoated steel to 5-15 pA/cm? for
chitosan-coated steel, and to 2—5 pA/cm? for nanoparticle-reinforced chitosan coatings.

Salt spray testing (ASTM B117) reveals that a single layer of chitosan-based
spray protects mild steel from visible rust formation for 72—120 hours, compared to 2—
4 hours for uncoated steel. Crosslinking chitosan with glutaraldehyde (0.25% v/v)
extends protection to 200-300 hours, though this reduces biodegradability.

5. Advantages of Chitosan-Based Spray

The chitosan-based anti-corrosion spray offers multiple benefits:

Environmental safety: No heavy metals, chromates, or volatile organic
solvents. The primary solvent is dilute acetic acid (vinegar-like). The coating is
biodegradable under soil or composting conditions.

Non-toxicity: Chitosan is Generally Recognized as Safe (GRAS) by the U.S.
FDA for food and pharmaceutical applications. The spray can be applied without
respiratory protection beyond basic ventilation.

Ease of application: The spray is applied at room temperature without
specialized equipment. No heat curing or ultraviolet radiation is required.

Transparency: The dried film is colorless and transparent, preserving the
appearance of the metal surface for aesthetic or inspection purposes.

Reusability and removability: The coating can be removed by rinsing with
dilute acetic acid or by mild abrasion. The metal can be recoated as needed.

Waste valorization: Chitosan is produced from shellfish processing waste
(crab, shrimp, lobster shells), converting an environmental burden into a useful
product.

6. Limitations and Challenges

Despite its advantages, chitosan-based anti-corrosion spray has limitations:

Humidity sensitivity: Chitosan is hygroscopic (absorbs moisture from air). In
very humid environments (above 80% relative humidity), the coating may soften and
lose barrier properties. Crosslinking or hydrophobization can mitigate this but

increases complexity.
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Limited long-term durability: For outdoor, immersion, or high-abrasion
applications, chitosan coatings are less durable than epoxy or polyurethane paints.
Maximum protection duration under mild conditions is typically 3—12 months.

Acidic application medium: The acetic acid solvent (pH 4-5) may cause slight
etching of sensitive metals (e.g., aluminum, galvanized steel) before the coating dries.
Neutral or alkaline chitosan formulations are under development but have lower
solubility and film quality.

Temperature limitations: Chitosan degrades above 200°C. For high-
temperature applications (engine components, exhaust systems), chitosan coatings are
unsuitable.

Biological degradation: In soil contact or in the presence of microorganisms,
chitosan coatings biodegrade. This is an advantage for temporary or disposable
applications but a disadvantage for permanent protection.

7. Applications

Chitosan-based anti-corrosion spray is best suited for:

. Temporary protection of steel parts during storage or transportation

. Agricultural machinery (exposure to fertilizers, moisture, but moderate
duration)

. Marine equipment (with nanoparticle reinforcement)

. Automotive underbody components (in less severe climates)

. Historical metal artifacts requiring non-toxic, reversible coatings

. DIY and household applications where user safety and environmental

concerns are priorities

8. Conclusion

Chitosan-based anti-corrosion spray provides an effective, environmentally
friendly, and user-safe alternative to traditional heavy metal and solvent-borne
coatings. With corrosion inhibition efficiencies of 85-95% for mild steel in saline
environments, it is suitable for temporary and medium-term protection across various
industries. The formulation can be tailored with nanoparticle additives or crosslinking

agents to enhance performance for specific applications. While not yet a replacement
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for long-term industrial coatings in extreme environments, chitosan spray offers a
compelling solution where environmental safety, ease of application, and waste
valorization are valued. Further research into hydrophobic modifications and neutral-
pH formulations will expand its practical utility.
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MEJUIIMHCKHUE HAYKHU

Caenenus 00 aBrope(-ax): Hmamxynviee Kacoim batipamosuu, accucmenm kageopol
obuwetl xupypauu.

Tocyoapcmeennozo meouyunckozo Yuueepcumema Typkmenucmana umena Meipama
Tappuiesa.

Awxabao, Typkmenucmarn

«(IITPUMEHEHHUE BAKYYM-TEPAIIMUU B KOMIIVIEKCHOM JIEYEHNHU
THOWHBIX PAH: COBPEMEHHBIE TOAXO/IbI 1 KJIMHUYECKASI
IPPEKTUBHOCTDb»

AHHoTanus: B 1aHHOW cTaThe paccMarpuBaeTCs pOJIb BaKyyM-Teparuu
(Negative Pressure Wound Therapy — NPWT) B neuenun uHOHUIIUPOBAHHBIX
(rHOMHBIX) paH. OmnucaHbl MEXaHU3Mbl JEHCTBUS METOJA: YMEHBIIEHHE OTEKa,
ylaJIeHue dKccyaara, CTUMYIISIHS TPAHYISIMOHHON TKAaHU U CHUXKEHUE MUKpPOOHOMU
obcemenénnoctH. [IpuBeneHsl KIuHUYecKUe gaHHbIe 00 A dekruBHOCTH NPWT mipu
THOMHBIX paHaX MITKMX TKaHed, JauabeTHUYeCKOW CTOoIe, TPOJCKHAX H
MOCJICONEPALIMOHHBIX HarHoeHusix. CaenaH BbIBOA O TOM, YTO BaKyyM-Tepamnus
ABIISIETCS METOAOM BBIOOpa B THOWHOM XMPYpPrHHM Kak d3Tal IMOATOTOBKU PaHbI K
3aKpBITHIO (IIIBaM, ayTOAECPMOILJIACTUKE).

Kuarwuessbie cioBa: Bakyym-tepanus, NPW'T, rHoliHas paHa, JICUEHHE paH,
XUpyprudeckas HHPEKIrs, paHeBOU MPOIIECC, IKCCYAAT, TPAHYISIIHUA.

1. Beenenue

['HOltHBIE paHBI OCTAIOTCS OJHOW W3 TIABHBIX NPOOJIEM B XHPYpPrHH,
TPaBMAaTOJIOTUM W KOMOYCTHUOJOTHHU. J[IuTenpbHOE 3a)KUBJIEHUE, PUCK CHUCTEMHOM
uHpEKIMu (CeTncuc) W HEOOXOAUMOCTh YaCThIX TMEPEBA30K TPeOYIT MOUCKa
3G PEeKTUBHBIX METONOB JieUeHHs. TpagulMOHHAs TakTUKa (NEpPEBA3KU  C
AHTUCENTHKAMM, Ma3siMU Ha BOJAOPACTBOPHMMON OCHOBE) HE Bcerma o0ecreyuBaeT

ObicTpyto cananuio pasbl. Bakyym-tepanus (VAC — Vacuum Assisted Closure)
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npenioxeHa B 1990-x rogax v 3apekoMeHoBata ce0sl KaKk MOLUIHBIM HHCTPYMEHT JJIs
JICYEHHUS CJIOKHBIX U MH(UIIMPOBAHHBIX PaH.

2. MexaHu3M JeiicTBUS BAKYyM-TepallMi HA paHeBOM mpouecc

[Ipu HaNOKEHNH FEPMETUYHON MOBSI3KU U CO3aHUU OTPULIATEIBHOIO JABICHUS
(006b1yHO OT —80 710 —125 MM PT. CT.) B paHe MPOUCXOIAT CIETYIOUINE MPOIECCHI:

1. YaajileHue THOMHOIO JKCCYyAaTa — YMEHBUIACTCS OTEK, CHHUXKAETCH
KOHILIEHTpaLUs MPOBOCIIAIIMTENIBHBIX HUTOKMHOB M MAaTPUKCHBIX METAJUIONPOTENHAS.

2. CHukeHHMe MHMKPOOHOI  HArPY3KM — OTPULATENBHOE  JIaBJICHUE
MEXaHUYEeCKH ynayisieT OakTepuu (0COOEHHO TpaMOTpHUIATEIbHBIE M aHA’pOOBI), a
TaKKe MPOAYKTHI UX pacrnaja.

3. CTumyasinusi rpa”HyJasiiuii — MUKPOLIMKINYecKas neopmaiusi TKaHen
akTUBUpPYET (puOpoOIaCThI, CIOCOOCTBYET aHTHOTEHE3Y (POCTY HOBBIX COCY/IOB).

4. YMmenbmieHne  OOKOBOIO  COABJIEHMSl ~ TKaHed —  ylydluaercs
MUKPOLUUPKYISIIUS U IOCTaBKa KUCJIOPO/IaA.

J1Jist THOMHBIX paH KPUTHYECKOM sIBiIsieTCs (ha3a IKCCYallid U HEKPOTUUECKOTO
ouMineHus. BakyyMm-tepanusi cokpamaer IJIUTeIbHOCTh 3Tol (as3el B 1,5-2 pasa mo
CPaBHEHHUIO C TPAJULUUOHHBIMU METOAAMMU.

3. KiiluHu4eckoe NpuMeHeHHUe NMPHU FHOMHBIX paHax

3.1. OcTpble THOVIHBIE PAHBI

[Tocne xupyprudeckoid o00paOOTKM (HEKPIKTOMHMH) HAJIOKEHHUE BaKyyM-
CUCTEMBI MO3BOJISAET 3a 3—7 NHEW MOITYYUTh YUCTYIO IPaHyIMPYIOLIYI0 PaHy, FOTOBYIO
K BTOPUYHBIM IIBaM WJIU NIEPECANIKE KOKHU.

3.2. XpoHu4ecKHe rHOMHbIEC PAHBI

[Tpu mponexHax, Tpopuueckux si3Bax BEHO3HOW ATHOJIOTHH, JUAOETHUYECKOM
crone NPWT npumensercs Kypcamu (CMEHa MOBS3KM Kaxable 48—72 yaca 1o
CpaBHEHHIO C 2—3 pa3aMH B JE€Hb NpH OOBIUHBIX MEpPEeBsI3Kax). Y MalHMEeHTOB C

CaxapHbIM ,Z[I/Ia6CTOM CHHMNKACTCA 4aCTOoTa aMHYTaHHﬁ.
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3.3. IlocsieonepanMOHHbIE HATHOCHM I

[Ipy pacxokaeHuM IIBOB W TDIIYOOKMX HArHOGHHUSIX (HampuMmep, Mocie

CTEPHOTOMHUU B  KapAHOXUPYPTHUH)

MMINIAHTAThl ¥ U30€KaTh JIETAJILHOT'O CEIICHCa.

4. IlpoTUBONOKA3AHUSA U OCT0KHEHUS

. AOCOJIIOTHBIE: HEBCKPBITHIE

BaKyyM-TepaIlus

IMO3BOJIACT  COXPAHUTDH

3JIOKQUCCTBCHHBIC  OIIYXOJM B  PaHC,

HEKPOTUYECKHUE TKaHU 0e3 ynayieHus (CTpyI), GUCTYNbl HESCHON 3THONIOTHH.

] OTHocHTEe/IbHbIE: aKTUBHOEC KPOBOTCUYCHHUC, AHTUKOAT'YIIITHTHAA TCPAIIUs,

OCTEOMUEIUT 0e3 CTaOMIIbHON (UKCALIIH.

] OcnoxHeHus PECAKHU: MallCpalriad KOXHU BOKPYT PAHBI (HpI/I HCIIPABUJIIbHOM

JPEHUPOBAHUU ), PEAKO — OOJIb MPU CMEHE MOBSI3KH.

5. CpaBHeHHe ¢ TPAAULMOHHON Tepanue

[Tapamerp OOGbIUHBIC TTEPEBI3KU Bakyym-tepanus

YacroTa CMEH MOBA3KHU 2-3 pa3a/cyTKu 1 pa3 B 2—-3 s

Camwxenne 60u (mKana YMmepeHHoe 3HAYUTEIBHOE (mocine
BAIII) HavyaJIbHOU (pa3bl)

Bpems ouuiieHus paHbl 7-14 nuen 3-7 nuen
OT THOSA

DKOHOMHUYECKas JleuieBiae MOBS3KU, HO Hopoxe  cucrema, HO
3¢ PEeKTUBHOCTH JIOPOXKE YXOJ KOMKO-JIEHb KOpo4e

6. 3akiaouenue

BaKYYM-TepaHI/IH SIBJISIETCS MMaTOreHETHYECKU 000CHOBaHHBIM MCTOOOM JICHCHU A

rHOMHBIX paH. OHa YCKOpSeT OYHWIIEHHE, CHI)KACT MHKPOOHYIO 00CEeMEHEHHOCTD,

CTUMYJIUPYET IPAHYJALMU U YAYULIAET PEe3yJbTaThl 3aKpbITuA paH. Bueanpenne NPWT

B PYTHHHYI IIPAKTUKY THOWHBIX OTACJIECHUW CHIKAET YHUCIO AaMITyTalluH,

JJINTCIIBHOCTL TOCIIMTAJIM3allMM MW 3arpaTbl Ha AHTUOHMOTHUKH. MCTOI[ 0COOEHHO

IIOKa3aH IIpH XPOHHYCCKHX M BAJIOTCKYIOIUX pPaHAX, d TAKXKC Y 0cJ1a0JEeHHBIX

IIanucHTOB.
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Caenenus 00 aBTope(-ax): Hypmammeoosa Xymaii Yapvieena, accucmenm xageopwi
aHecmesuoI02uU U peaHumMamono2uu.

T'ocyoapcmeennozo meouyunckozo Yuueepcumema Typkmenucmana umena Meipama
Tappuiesa.

Awxabao, Typkmenucmarn

«YTIPABJIEHUE BUTAJBbHBIMU ®YHKLIUSAMUA Y NALMEHTOB HA
NMPOANEHHON UCKYCCTBEHHON BEHTUJISILIAU JETKUX:
CTPATETMU, MOHUTOPHUHT U MPO®UTAKTUKA OCJTOKHEHUIN»

AHHOTanuA: B 1aHHON crarbe paccMaTpuBaIOTCA MPUHLMIBL YIPaBICHUS
BUTAJbHBIMU (YHKIUSMU (ABIXaHHE, KpOoBOOOpalleHhe, TOMEOCTa3) y IMalMeHTOB,
HAXOJAIIMXCA Ha MPOMAJIEHHON UCKyccTBeHHOM BeHTusinuu A€rkux (MBJI) — 6onee 7—
14 nueii. Onucanbl HU3MOTOTUYECKUE U3MEHEHHs, BOSHUKAIOIINE MPHU JITUTEIbHON
pECTIMPATOPHON TMOAJIEPIKKE, BKIIOYAsT BEHTHISITOP-aCCOUMUPOBAHHYIO ITHEBMOHHMIO,
arpoputo auadparMpl, TEeMOJUHAMUYECKHE HAPYIIEHUS W HO30KOMHUAJIBHYIO
uHdekuio. [IpencraBieHbl cCOBpeMeHHbIE MOAXOAbl K MOHUTOPUHTY (KarmmHorpadus,
NYJIbCOKCUMETPHSI, aHAJIN3 Ta30B KPOBU, MAPAMETPHI LIEHTPAIbHON T€MOJUHAMUKH ),
cTparerun BeHTW UM (mporektuBHass MBJI, pexuMbl ¢ MOAACPKKOW AaBICHUS,
NEPUOJNYECKOE OTKIIFOUEHHE OT PECHUpaTopa), a TAKKE METOAbl KOPPEKLIMHU BOIHO-
ANIEKTPOJIUTHOTO OajlaHca W HYTPUTUBHOM moniepku. ChenaH BBIBOJ O TOM, YTO
ycrex npomnéHHou VBJI 3aBuCHT OT MyJABTUIMCUMIUIMHAPHOM KOMAaHABI U
CTaHAAPTU3UPOBAHHBIX MMPOTOKOJIOB YIPABIEHUS BUTATLHBIMU (QYHKITUSIMHU.

KuarwuyeBble cioBa: 1npomI€HHAss WCKYCCTBEHHAsT BEHTWIIALMUSA JIETKUX,
VIOpaBIeHUE BUTAIBHBIMU (DYHKIMSIMH, MOHUTOPHWHI, PECHUpPATOpHAS MOIICPKKA,
reMOJMHAMMKA, BEHTWIATOP-aCCOLIMMPOBAaHHAs THEBMOHMS, TOMEOCTAa3, UHTCHCUBHAS
Teparus.

1. BBenenue

[Iponnénnas uckycctBenHass BeHTwianus a€rkux (MBJI) ompenensiercsa kak

pecnupaTopHas MOAACP)KKa, Mpoaokaromascs oonee 7—14 nueit. Takas cutyarus
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BO3HUKAECT Yy MALHUECHTOB C TDKEIOW 4YEPEIHO-MO3TOBOM TPaBMOM, MOJIUOPraHHOU
HEJOCTATOYHOCTHIO, OCTPOU ABIXaTEIbHON HEJOCTAaTOYHOCTHIO, HEPBHO-MBILIECYHBIMHU
3a00JIEBaHUSIMH WJIH TTOCJIE€ OOMIMPHBIX XUPYPruYeCcKUX BMELATenbCTB. B oTnuue ot
kpatkocpouHoit WMBJI (wackl — HECKOJBKO JHEH), MNpOAJIEHHAs BEHTUJISALIUS
COMPOBOXKIAETCS CHNEUU(PUUECKUMU OCIOXKHEHUSIMU U TpeOyeT NPUHLUIIHAIBHO
MHOTO TMOAX0Aa K YIPaBICHHUIO BUTAJIbHBIMU (PYHKLIHUSIMH — HE TOJBKO MOAAECPKAHUS
ra3oo0MeHa, HO U MPO(PUIAKTUKY BTOPUUYHBIX MOBPEKICHUIN BCEX CUCTEM OpraHu3Ma.

2. PusnoornyecKue u3MeHenus: npu npoanénnoin UBJI

IIpy AnIUTENBHOW pecCHUpPaTOpHOU IMOAAEPIKKE IMPOUCXOMAT CIEAYIOLINE
HapyILIEHHUS:

— Co CcTOpPOHBI ABIXaTeJdBbHOI cHCTeMBbI: aTpodus auadparMbl BCIEACTBUE

OTCYTCTBUSl ~ COKpAlIEHWUW, YMEHBIIEHWE  IMOABW)XHOCTHM  TPYAHOM  KIIETKH,
peMoJepoBaHue OPOHXMATBHOTO SIMUTENHUS, MOBBIIIEHHBIM PHUCK OapoTpaBMbl U
BOJIFOMOTPABMBI.
— Co CTOpOHBI CepIEYHO-COCYIUCTONH CHCTEMbI: IIOJIOKUTEIBHOE JaBJICHUE B
TPYAHON TIOJIOCTH CHUYKAET BEHO3HBIN BO3BpAT K cepily (Mpe-Harpy3Ky), 4T0 MOXKET
IPUBOAUTH K THUIOTEH3UHU; TAaKKE CHUXKACTCA COKPAaTUMOCTb MHOKapAa WH3-3a
CHUCTEMHOI'O BOCHIAJIUTEIILHOTO OTBETA.
— Co cTOpOoHBI roMeocTAa3a: 3aJiep>KKa HaTpust U BoAbl (BeiencTBue aktupauu A
U PEHUH-aHTMOTEH3UMHOBOM CHCTEMBbI), TOTeps Oelika dYepe3  KamuuIsiphl,
ANIEKTPOJIUTHBIE HapylleHus (kanui, MarHuif, ¢ocdop) wu3-3a IUYPETHKOB U
HYTPUTUBHOU HEJOCTAaTOYHOCTH.
— NHdekunoHHble PHUCKHU: BEHTWISTOp-accolMupoBaHHass nHeBMoHusa (BAII)
pa3BuBaercs y 20—40% nauuentoB nocie 7 aueit MUBJI, puck yBenuuupaercs Ha 1-3%
B CYTKU. Tax)ke 4acTbl KaTeTep-acCOIMMPOBAHHbBIC HH(PEKIIUU KPOBOTOKA.

VYnpapieHue BUTAJIbHBIMH (YHKIHUSAMHU O3HA4aeT HE TOJNBKO TMOAJIEep)KaHue
[IapaMeTpoB B IIPEAEIaX HOPMBI, HO M AKTMBHOE BBIABICHUE JTUX HApPYLICHUH 10

IIOABJICHHNA KIIMHUYCCKUX CUMIITOMOB.
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3. MOHMTOPHHI BUTAJIBHBIX (PyHKUMI

3.1. /IpixarejibHasi CHCTEMA

— [Myabcokcumerpust (Sp0:) — HempepsiBHO, 1enb >90-94% (mpu XOBJI
JOTYCTUMO 88-92%).
— Kannorpagus (EtCO:) — ocobenno Baxna npu npoanénnoit UBJI nns ouenku
MEPTBOIO  NPOCTPAHCTBA M BEHTWISALMOHHO-NEP(PY3MOHHBIX  OTHOIICHH.
—I'a3bl aprepuagabHoii kpoBu (PaO:, PaCO:, pH, nakrar) — He pexe 1 pasza B
CYTKH, a pu HEeCTaOUIBLHOCTH — Ka)K]Ible 4-6 4acoB.
— OneHnka JIEro4HOM MeXaHUKH: MOJATIMBOCTh (compliance), compoTHBIEHHE
IbpIXarenbHbIX myTei, unaexc Tudgduo. Camxenne compliance uepes3 10 gueit UBJI
yKa3bIBaeT Ha ¢ubpo3 WIIH OTEK.
— Bponxockonus — npu nono3peHuu Ha BAII nnu atenexrassl.

3.2. CepaeuHo-cocyaucrasi cucTeMa

— HBa3uBHBII MOHUTOPHHT APTEPHAJIBHOIO JaBJIeHUSA (IPEANOYTUTEIbHEE
HEWHBA3UBHOIO y HECTAOMIIBHBIX NalMEHTOB).
— enTpajbHoe BeHO3HOe JaBiaenue (LIBJI) — 11 olleHKA BOJIEMHUYECKOTO CTaTyca
(HOpMa 5-12 cM BO/I. CT.).
— MOHMTOPHUHI  CEPAEYHOr0 BbIOpOCA (TEPMOJIUIIIONUST WM JIONIUIEp-
axoKapauorpapus KaKJIbIC 48-72 qaca).
— OKI" — 151 BBISIBIICHUS apUTMUN (0COOCHHO MeplaTeIbHON apUTMHUH, KOTOPasi 4aCToO
ne6rotupyeT Ha 5—10 1eHb KPUTHIECKOTO COCTOSIHHUS).

3.3. /Ipyrue BUTAJIbHbIE CHCTEMbI

— Temmeparypa Tesia — Kaxnable 4 4aca: TUNEpPTEpPMHS YKa3blBaeT Ha
WHOEKINIO, TUMIOTEPMUSI — HAa SHIOKPUHHYIO HEJOCTATOYHOCTh WIJIHM TEPErpy3Ky
CelalneH.
— JImype3 — mouacoBoii, meHee 0,5 Mi1/Kr/4ac B TeueHHE 6 9aCOB TPEOyeT UCKITFOUCHUS
MpepeHAIBHON a30TEMUU.
— HeBposornueckuii craryc — mkajia koMbl [71a3ro (eciii manueHT He CeIUpPOBaH),
niu  ucnons3oBanue wmkaibl RASS (Richmond Agitation-Sedation Scale) y

CEIMPOBAHHBIX.
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4. Crparerum pecnMpaTopHoOi moaaAep;KKu npu npoajaénnon UBJI

IIporekTHBHAsA BeHTHJISINUS (AbIXATEIbHBIA 00BbEM 6—8 MI/KT HII€aIbHON
Maccbl Tena, naeineHue miato <30 cm H:0) oOs3arenbHa i NPOPUIAKTUKA
BEHTWISATOP-UHAYLUPOBAaHHOTO noBpexaeHus nérkux (BUILT).

Ha 5-7 nenp npomnénnoii UBJI pexomeHayeTcs nmepexon OT NpUHYAUTEIbHBIX
pexumoB (SIMV, koHTponupyemas 1mo 00bEMY WM JAABICHUIO) K PeKHMaM €
nojaep:xkkoil  napienuem (PSV) unu Helipo-peryjiupyemMoil BeHTHWJISIUOHHOM
nomaep:xkke (NAVA). DOrTo mno3BoisieT TpPEeHUPOBaTh AuadparMy U YMEHbIIAET
arpoduro.

Ilepuonuyeckoe OTKJIKYEHHE OT pecnuparopa («IbIXareJbHbIe OKHAa») —
BOKHEHIINI AJIEMEHT yNpaBiieHUsT BUTaNbHbIMU QyHKIUsAMU. [axe 15-30 munyT
CIIOHTAHHOTO JBIXaHUS Yepe3 TPAXeOCTOMUUYECKYIO TPYOKY 2—3 pa3a B CyTKH CHIIKAET
PUCK areJeKTa30B W YAy4IllaeT CepACYHbId BBHIOPOC 3a CUET OTPUIIATEIHLHOTO
BHYTPUT'PYIHOI'O JABJICHUS.

Tpaxeoctomusi — ecinu oxugaemas amutenabHocth MBJI npeBwimaer 10-14
THEN, TpaxeoCTOMHUsS NPEANOUTUTEIbHEE MHTYOAIMOHHON TpyOKH: MEHbIee
CONPOTUBIIEHUE [IBIXaHWIO, JYYIIMH YyXOI 3a Tpaxeed, BO3MOKHOCTb pPEUYEBOU
peadunuranuu, CHIKeHUe JacToThl BAIL.

5. YnpasiieHue reMOIUHAMMKONA U MH(PY3HOHHAS Tepanus

I[Ipu npomnénnor KMBJI TpaguunoHHass uUeilb TEeMOJMHAMUKHA — CpEIHEE
aprepuanbHoe pgaBieHue (CAJ[) >65 mm pr. cr. OgHAako 3TOr0 HEAOCTATOYHO.
JIOTIOJIHUTENIBHBIE 1IN

— BapunaGeabHocts myJbcoBoro naasiaenusi (IIIIB) — eciu  >13-15%,
TpedyeTcs nHpy3usa (cxopee BCETO THUTIOBOJICMHS ).
— Jlakrar <2 MMOJIB/II.
— HenTpajabHasi BeHO3Has catypauus (ScvOz) >70% (npu cencuce).

WHdy3noHHBIE pacTBOpHI: COAallaHCUPOBAaHHBIE KPUCTAUIONIBI (HAIpHUMeEp,
Punrep nakrar) mnpeanodTHTENbHEE (PU3MOJIOIMYECKOIO pacTBOpa H3-3a PHUCKA

TUIIEPXJIOPEMAYECKOr0  anuao3a NOpyd  JUIMTEIbHOM  BBeAeHHHU.  Kosmouabl
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(TUIPOKCUATUIIKpAXMaJibl)  MPOTHMBOINOKA3aHbl  MPU  CEINCUCE W MOYCYHOU
HEJIOCTaTOYHOCTH.

Baxxnas npob6inema npu npoanénnoil IBJI — cepaeyHasi He10CTATOYHOCTD C
coxpaHéHHoi ¢pakuueii BoIOpoca (quactonuueckass TUCHYHKIUS), KOTOpasi 4acTo
octaércst Hepacno3HaHHou. E€ mpusnak: Beicokoe [IBJ[ (>15 MM pr. cr.) mnpu
HOPMAaJIbHOM CEPJIEYHOM BBIOPOCE U OTEKE JIETKUX.

6. HyrputuBHasi moaaep:KKka U MeTad0In4ecKMid KOHTPOJIb

[Tatment Ha npognénnon MBJI Tepsier MbIeyHy10 MacCy CO CKOPOCThIO 10 1—
2 KT B HEJICNIO. YTIpaBJiIeHUE BUTAJIBHBIMU (DYHKIIUSIMH HEBO3MOXKHO 0€3 aJeKBaTHOTO
MUTAHUS :

— JHTepajibHOe NHUTAHUE HauMHaeTcsi B TnepBbie 2448 dyacoB (uepes
Ha3oracTpajbHbIN 30H] WK ractpoctomy). Lens: 25-30 kkan/kr/cyT, 6emok 1,5-2,0
I/KT/CyT.

— YpoBeHb IJIIOKO03bI KPOBHM 1iefieBoii 6—10 mmonb/m (kECTKUM KOHTpoOJb 4,5—6
MMOIIb/TT Tipu mipomi€nHoi MBJI moBbIIaeT puUCK THMOITMKEMHM W HE YIy4IllaeT
HCXO/IbI).

— dochop, MarHuii, KaJaui — KOHTPOJIUPOBATh exkeHeBHO: runodocharemus (<0,65
MMOJIb/T) SIBISIETCA TPUYMHON HEBO3MOXXKHOCTH OTKIIOYEHHS OT pecnuparopa
(mmadparmanabHas c1aboCTh).

7. IlIpopmiiaKkTUKA OCJI0KHEHU I

Bentuastop-accounuposannass nHeBMOoHus (BAII): mogbéM ronoBHOTO
KoHIIa KpoBatn Ha 30-45°, exegHeBHas OIEHKAa TOTOBHOCTH K OJKCTyOaIuu,
UCIIOJIb30BaHUE TPYOOK C CYOTIIOTTHYECKUM JPEHUPOBAHUEM, OTKa3 OT PYTHHHOU
CMEHbBI BEHTHJIILIAIOHHOTO KOHTYpA.

BeHo3Hble TPOMO0IMOOIMH: HUZKOMOJIEKYJSIPHBIE TelapyHbl (SHOKCANapHuH)
00s13aTeNIbHO, JJaXKe MPYU YMEPEHHOM PUCKE KPOBOTCUCHUSI.

Crpecc-13BbI KeJayIKa: HHTHOUTOPBI TPOTOHHOM MOMIIBI WIH OioKaTophl He-

peuentopoB nepseie 7—10 gHEM, gajee — Mo CUTyaluu.

181



HonuneiiponaTus kpurudeckux cocrosinuii (IIHKC): pannss mobunuzanms
(maccuBHbBIC TBUXKEHUS B CYCTaBaX, CUJICHUE B KPOBATH, BEPTUKAIU3AIUS C IOMOIIBIO
Joromneza no peadminTaIum) — €IMHCTBEHHBIN JJOKa3aHHBIN METO TPOPUIAKTUKY.

8. 3akirouenne

[Ipoanénnast uCKyccTBEHHAs! BEHTUJISILMS JIETKUX MPEACTaBIsIET co00il 0co0yro
KIIMHUYECKYI0 CHUTYyaIlMi0, TpPU KOTOPOH yIpaBieHUE BUTAIbHBIMH (DYHKIUSIMU
BBIXOJIUT 32 PaMKU OOBIYHOTO MOHUTOPHHTA JbIXaHWS W KPOBOOOpaIeHHUs. Ycmex
JICYCHUS 3aBUCUT OT OJHOBPEMEHHOIO KOHTPOJISI PECIUPATOPHON MEXaHUKH,
reMOJIMHAMUKUA (C YYETOM B3aMMOJCUCTBUS JIETKMX U Cep/ilia), MeTabOoIMYeCKOro
roMeocTasa, HyTPUTUBHON MOMAJIEPKKH, a TaKkKe arpeccuBHou npodunaktuku BAITIL,
TpoMO0IMOONHit 1 monuHeHponaTiuu. CTaH1apTU3UPOBAHHBIC POTOKOJIBI (HAIIPUMED,
€XKETHEBHBIC «(JIBIXaTEJIbHBIC OKHAY, TPOTOKOJIBI OTIYUCHHS OT pecruparopa, oarapeu
7a00paTOPHBIX TECTOB) U  MYJABTUAUCIUIUIMHAPHAS KOMaHAa (PEeaHHMaTolor,
YJIbMOHOJIOT, HEBPOJIOT, PU3NYECKHU I TepaneBT, IUETOJIOT) SBISIIOTCS HEOOXOJUMBIMU
YCIOBUSMHU JJISI CHUKEHHSI CMEPTHOCTH M YCIEIIHON peaOuIuTaliy MalueHTOB Ha
npomiennon NBJI.

Jluteparypa:

1. 3ab6onorckux WN.b., KupoB M.IO., Jluxsanuer B.B. Anectesunomnorus u
MHTCHCUBHAS TePaIlvs: HAllMOHATIHHOE PYKOBOJICTBO. — 2-€ U3/., Iepepad. u aom. — M.:
I'DOTAP-Menua, 2022. — 1152 c. (Paznensr: «IIpognéunas UBJI», «MOHUTOpUHT
BUTANIbHBIX QyHKIMIY, « HDY3n0OHHAS Tepanusy).

2. Mudpun I'A., bekeroB A.M. HckyccTBeHHas BEHTWIANNS JIETKHX:
OCHOBBI, TeXHHKa, KTuHudeckue curyaruu. — CI16: JIunanor, 2020. — 408 c.

3. Tobin M.J. Principles and Practice of Mechanical Ventilation. — 4th ed. —
New York: McGraw-Hill, 2021. — 1632 p. ([ocTtyneHn nepeBoj KJIFOUEBHIX IIaB Ha
pycckuii 1361k o pen. A.Il. 3unnsbepa).

4. Manbsimies B.JI., Angproxun W.M. HHTeHcuBHas Tepamnusi OCTPBIX
COCTOSTHUM: PYKOBOACTBO sl Bpaueil. — M.: Menununa, 2019. — 640 c. (I'maBebr:

«JIpIxaTeapHas HeIOCTATOYHOCTRY, «YIpaBieHue remoauHaMmukoit B OPUT»).
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5. [Iyraes A.W., AxoBneBa W.M. IlpoanéHHas BEHTWIALMS JIETKHUX:
MIPaKTUYECKOE PYKOBOACTBO JUJIsl peaHuMmaronoros. — EkarepunOypr: M3a-so YI'MY,

2021. - 156 c.
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Caenenusi 00 aBtope(-ax): AuHamvipados J. cmapuwiull npenodagamenv Kagheopwvl
opeaHuzayuu, YNpasieHus U IKOHOMUKU 30pasooxpanenus Iocyoapcmeennozo

Mmeouyunckoeo ynueepcumema Typkmenucmana umenu Meipama I appuviesa

«ONTUMMU3ALIUA OPTAHU3AIIMA MEJJUIIMHCKOM ITOMOIIA
I'OPOACKOMY HACEJIEHUIO B YCJIOBUAX COIINAJIBHO-
3KOHOMMWYECKHNX U3SMEHEHUI»

YK 614.2:338.2

AHHOTAIUSA:

B crarbe paccMarpuBarOTCS COBPEMEHHBIC TOIXOJbI K COBEPIICHCTBOBAHUIO
CUCTEMBI 3IPaBOOXPaHCHUS B YCIIOBUSX COIMAJTBHO-3KOHOMHUYECKH X
npeoOpa3oBaHuil.  AHAIM3UPYIOTCS  KIIIOYEBBIE  HANpaBlI€HUS  TMOBBIIICHUS
JIOCTYITHOCTH, KadecTBa W 3(P(HEKTUBHOCTH MEIUIHUHCKON TMOMOIIM TOPOJCKOMY
HaceneHuto. O60cHOBaHA HEOOXOUMOCTh BHEIPEHUSI MHHOBAIIMOHHBIX TEXHOJIOTUN U
yIPaBIECHYECKUX PEIICHUN.

KitoueBbie croBa: 3apaBOOXpaHEHHE, TOPOJCKOE HACEJICHHE, MEIUIIMHCKAS
OMOIIIb, 3P EKTUBHOCTh, UHHOBAIIMU, YJKOHOMUYECKUE YCIOBHUS.

AKTYyaJIbHOCTb:

B coBpeMeHHBIX YCIIOBUSX PA3BUTHE CUCTEMBI 3[PAaBOOXPAHECHUS TECHO CBSI3aHO
C W3MCHEHHUSMHU SKOHOMUYECKOH Cpelbl, POCTOM ypOaHW3alMU W YBEIUYCHHEM
Harpy3Kd Ha MEIMIMHCKUE yupexaeHus. OrpaHUYeHHOCTh PECYpPCOB, MOBBHIIICHHE
TpeOOBaHUH K KaU€CTBY METUIIMHCKUX YCIYyT U HEOOXOAMMOCTh 00€CTIeYeHUSI PABHOTO
J0CTyTa HACEIICHUS K MEAUIIMHCKOW TIOMOIIN O0YCIIaBIMBAIOT aKTyaJIbHOCTh TTOMCKA
HOBBIX OPTaHU3AIMOHHBIX PEIICHUIA.

Llenp uccnenoBanus:

OnpenenuTs TPHOPUTETHBIC HAMPABICHUS TMOBBIMICHUS () (HEKTUBHOCTH
CUCTEMBI OKa3aHHUSI MEIUITMHCKOW IMOMOINNA TOPOJACKOMY HACEJICHUI0 B YCIOBHUSIX

COIIMaJIbHO-DKOHOMMNYCCKHNX U3MEHCHUIA.
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Marepuasl U METOIBL:

Hcnonb30BaHbl METOABI aHAjiW3a HAy4YHbIX NyONHMKalud, HOPMAaTHUBHO-
MPaBOBBIX JTOKYMEHTOB, CTaTUCTUYECKUX IAHHBIX, a TAKXKE CPABHUTEIbHBIA aHAIN3
COBPEMEHHBIX MOJICJIEN 3/IPaBOOXPAHEHHUS.

Pesynbrarsl U o0CyXIeHueE:

IIpoBen€HHBI  aHaMW3 I1OKAa3aJl, YTO BAKHEHUIIMMU  HalpaBICHUSIMHU
COBEPILIEHCTBOBAHUS CUCTEMBI SIBIISIFOTCS :

PasBuTre mepBUYHON MEIMKO-CAHHUTAPHOW TMOMOINM KaK OCHOBHOTO YpPOBHS
OKa3aHWs METUIIMHCKHUX YCIIYT;

Bueapenue mudpOBBIX TEXHOJOTHHA (3MEKTPOHHBIE MEIUIIMHCKHE KapThl,
TEJIEMEIUIIMHCKIE KOHCYJBTAIMM), CIIOCOOCTBYIOLIMX MOBBIIIEHUIO JOCTYITHOCTH U
ONEepPaTUBHOCTH OKa3aHUS IMOMOIIIH;

OnTumuzanus CTpyKTypbl CTAIIMOHAPHON 1 aMOyIaTOpHON MOMOIIH;

[ToBeimieHre KBamuUKAIIMNT METUIMHCKUX KaJpOB U Pa3BUTHE HEMPEPHIBHOTO
MEIUIIMHCKOTO 00pa30BaHus;

BHenpenne NpUHLIMIIOB JIOKa3aTeIbHOM MEAMIIMHBI W CTaHIapTU3AINH
MEAUITMHCKON TTOMOIITH.

Oco0oe 3HayeHne npuoOpeTaeT Nepexo K MaiueHT-OpPUEHTUPOBAHHON MOJIEIH
3IPaBOOXPAHEHUsI, TPU KOTOPOW YUYUTHIBAIOTCA WHIUBUIyalbHbIE TOTPEOHOCTH
MAI[MEHTOB, MOBHIIIACTCS YPOBEHb YOBIETBOPEHHOCTH MEIUIIMHCKUMU YCIYraMu U
yAy4IIaloTCs MOKa3aTeNln 3/J0POBbs HACEJICHUSI.

DOKOHOMHUYECKHE MpeoOpa3oBaHus  CHOCOOCTBYIOT  BHEAPEHUIO  HOBBIX
MEXaHU3MOB (UHAHCUPOBAHMS, BKIIOYAs CTPAXOBbIE MOAEIM U  DIIEMEHTHI
rOCYJIapCTBEHHO-YAaCTHOTO TApTHEPCTBA. ITO TMO3BOJIsIeT Oosee 3D PEKTUBHO
pacnpenensaTe (UHAHCOBBIE PECypChl M CTUMYIMPOBaTh Pa3BUTHE MEIUIIMHCKHX
OpraHU3aIuH.

JIOTIOTHUTENBHO OTMEUYAETCs POJib MPO(UIAKTHIECKON METUIIMHBI U IPOTPaMM
OOIIIECTBEHHOTO 37I0POBbsl, HAMpPaBICHHBIX Ha CHIKCHHE 3a00JIeBaeMOCTH U

YMEHBIIEHUE HAIPY3KU HA CUCTEMY 3/IpaBOOXPAHEHHS.
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3aKI0YeHueE:

OnTumuzanusi CUCTEMbl MEIUIMHCKOM TOMOIIM TOpPOJICKOMY HACEIEHUIO
TpeOyeT KOMILJIEKCHOTO MO/IX0/a, BKIFOYAIOIIEr0 OpraHu3aluOHHbIE, SJKOHOMUYECKUE
U TEXHOJOTHYECKHe Mephl. Peanuzanus TaHHBIX HAMPABICHUN MO3BOJIUT MOBBICUTH
Ka4eCTBO U JOCTYNMHOCTh MEAUIIMHCKUX YCIyI, a Takke 00eCHeuyuTh YCTOWYMBOE
Pa3BUTHE CUCTEMBI 3]PABOOXPAHECHUSI B COBPEMEHHBIX YCIOBUSIX.

Jluteparypa:

Crapony6or B.1. O6iiecTBeHHOE 310pOBbe U 3ApaBooxpaneHue. — M.: [DOTAP-
Menua, 2020.

Kyuepenko B.3. OxoHomuka 3apaBooxpanenus. — M., 2019.

World Health Organization. Strengthening health systems. — WHO, 2021.

OECD. Health at a Glance. — Paris, 2022.
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Caenenusi 00 aBrope(-ax): Aunoceman Aprazenvovieea cmapuwiuii npenooasamelsy
Kageopvl  opeanuzayuu, VNpaeneHuss U IKOHOMUKU  30pPABOOXPAHEHUs.
T'ocyoapcmeennozo meduyunckozo ynusepcumema Typkmenucmana umenu Muipama

Tappoviesa

«OCOBEHHOCTHU ME/IUKO-ZEMOI'PAOUYECKHUX ITPOLECCOB B
CEJIbBCKHUX PETUOHAX»

YK 614.1:314

AHHOTAIUSA:

B pabote paccMaTpuBaroTCs KIFOYEBBIC MEIUKO-IeMOrpaduiecKkrue mpoIecchl,
XapaKTepHBIC JIJIsl CENTbCKUX PEeruoHoB. [IpoBenéH aHamu3 mokaszaresiei poXk/1aeMOCTH,
CMEPTHOCTH, €CTECTBEHHOTO MpPHUPOCTAa M 3a00JIEBA€MOCTH HACEJICHHS, a TaKKe
(akTOpOB, BIUSIONUINX HA COCTOSTHUE 370POBBS CETbCKOTO HACEIICHHUS.

KitoueBbie croBa: Menuko-aeMorpadus, CelbCKoe HaceJIeHHUE, POKIAEMOCTh,
CMEPTHOCTH, 3200JIeBa€MOCTb, 3[10POBbE HACEICHHUS.

AKTYyaJIbHOCTB:

Cenbckre  PETHOHBI  XapaKTEPHU3YIOTCS  CHEUU(PUUECKUMU  METUKO-
nemMorpadUyeCcKUMH TPOIIECCaMH, OOYCIOBIEHHBIMU COLUAIBEHO-I)KOHOMUYECKUMHU
YCIIOBUSIMH, YPOBHEM JIOCTYITHOCTH METUITMHCKOM MOMOIIM U 0COOEHHOCTSIMU o0pa3a
KU3HA HacelneHus. B ycinoBusx wmurpanuu u ypOaHM3anuu HAOIIOAAOTCS
3HAYUTENIbHbIE U3MEHEHUS JeMOrpaduuecKoil CTPYKTYphI CETbCKOTO HACEIICHUS, YTO
TpeOyeT yriyOn€HHOTO aHam3a W pa3paboTKH d(PPEKTUBHBIX MEp MO COXPAHEHUIO
3J10POBBSI.

Llenp uccnenoBanus:

N3yunth 0COOCHHOCTH MEAUKO-AeMOTrpaduuecKuX TPOIECCOB B CEIBCKUX
pPETHOHAX ¥ ONPENETUTh OCHOBHBIC HAMTPABICHUS UX ONTUMHU3AIIHH.

Marepuansl U1 METOJIBL:
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Hcnonp30BaHbl  METOABI  aHalW3a CTAaTUCTUYECKUX JIAaHHBIX, Hay4YHOU
JUTEpaTypbl, a TaKkKe CPABHUTCIbHBIM M aHANUTUYECKUN TOAXOABl K OIICHKE
nemMorpauyecKkux nokasarenei.

Pesynbrarsl U o0CyXIeHueE:

AHanu3 Tmokasal, 4YTO /Jsi CEJNBbCKHX PETHOHOB XapaKTepPHBI CIEIYIONINE
0COOEHHOCTH:

OtHOCHUTENBHO OOJiee BBICOKHH ypOBEHb POXKAAEMOCTH IO CPaBHEHHIO C
TOPOJICKMM HacelIeHUEM;

[ToBpIIIeHHBIE TIOKA3aTEIHN O0IIEH U MPeXKAeBPEMEHHONW CMEPTHOCTH;

OTpunaTenbHbIN UM HECTaOWITBHBIN €CTECTBEHHBIN PUPOCT HACCTICHHS,

CrapeHure HaceJIeHHUs BCIISICTBUE MUTPAIIMH MOJIONIEKH B TOPOIA;

OrpanndeHHasi JOCTYITHOCTh CHECIHAIN3UPOBAHHONW MEIUIIMHCKOW MTOMOIIIH.

YCTaHOBJICHO, YTO 3HAYMTEIHHOE BIUSHUE HA COCTOSHHUE 3JIOPOBBS CEIHCKOTO
HAceJeHUs] OKa3bIBAIOT COLMAIbHO-DKOHOMHUYECKHE (HaKTOPhl, BKIIOYAash YpPOBEHb
JIOXOZIOB, YCIIOBUS Tpyda, oOpa3oBaTeNIbHBIA YPOBEHb M JOCTYI K MEAUIIMHCKUAM
yCIyTaMm.

Taxoke oTMeuaeTcst BBICOKasi pacpoOCTPaHEHHOCTh XPOHUYECKHUX 3a00JI€BaHUM,
MO3/AHsST  O0pamaeMocTh 3a  MEIUIMHCKOM  IMOMOIIBI0 W HEIOCTaTOYHas
3¢ PeKTUBHOCTH TPOPUIAKTHUSCKUX MEPOTIPUATHH.

Oco0oe 3HaueHne MMeeT pa3BUTHE MEPBUYHON MEAMKO-CAaHUTAPHON MOMOIIIH,
MOOWIIBHBIX MEAUIIMHCKUAX CIYy)KO ¥ TEJIeMEIUIMHBI, YTO TIO3BOJSIET TOBBICUTH
JOCTYIHOCTh MEIULMHCKUX YCIYT JIJISl CEJIbCKOTO HACEJICHHUS.

BaxxHbIM HampaBieHMEM SBISETCS YKpEIJICHHE KaJIpOBOTO TOTEHI[MAJa
CEJIbCKOTO 37PAaBOOXPAHEHMSI M BHEAPEHUE MPOTrpaMM TOCYIapCTBEHHOMN MOANEPKKHU
MEIUITMTHCKUX PaOOTHHUKOB.

3akioyeHue:

Menuko-gemorpaduueckue MpoLecChl B CEIbCKUX PETHOHAX HMMEIOT P
0COOCHHOCTEH, TpeOyIOINX KOMIUIEKCHOTO TOAX0/la K WX PErylrupoOBaHUIO.

Peanuzanua Mep mo ynydllIEeHUIO JOCTYIMHOCTM MEAWLIMHCKOM MOMOILIM, Pa3BUTHIO
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NpOoQUIAKTHKH W YKPEIUICHUIO KaJpPOBOTO TIOTEHIIMAJA IMO3BOJUT YIYUIIHTh
MOKa3aTeH 3710POBbsS CENBCKOTO HACEICHUSI.

Jluteparypa:

Crapony6oB B.I. O61iecTBeHHOE 310pOBbE U 3ApaBooxpaneHue. — M., 2020.
JIucuupin FO.I1. Jlemorpadust u 3nopoBbe Hacenenus. — M., 2019.

World Health Organization. Rural health systems. — WHO, 2021.

OECD. Rural Health Statistics. — 2022.
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Caenenusi 00 aBTOpe(-ax): ApHnacenouesa Atiddceman cmapuiuti npenooagameins
Kageopvl  oOpeanuzayuu,  YnNpagiemus U IKOHOMUKU  30PABOOXPAHEHUS
Tocyoapcmeennozo meduyunckozo ynusepcumema Typkmenucmana umenu Mvipama

Tappoviesa

«IMHAMHUKA COCTOAHUA 310POBbA BEPEMEHHbBIX KEHIHIUH U
JJETEA B CUICTEME AKYIIEPCKO-TEPAIIEBTUUYECKOT O
HABJITOAEHU S

YK 618:616-053.2:614.2

AHHOTaAIUA:

B pabote paccmarpuBaroTcsi 0COOCHHOCTH M3MEHEHHMs TOKa3aTeseil 3I0pOBbs
OepeMEHHBIX KECHIIMH U JIeTel B YCIOBUAX (PYHKIIMOHUPOBAHHUS CUCTEMBI aKyIIIEPCKO-
TepaneBTHYeckor momornu. IIpoBenéH aHanu3 ¢GakTOpoB, BIMSIOIMIMX HAa TEUCHHE
OCpEeMEHHOCTH M COCTOSHHUE 37I0pOBbS HOBOPOXKIEHHBIX, a TakKXe OIleHEHa
3¢ PEKTUBHOCTH OpraHU3AIMOHHBIX MEPOIIPUSITHH.

KiroueBbie ciioBa: OepeMeHHbIC KEeHIIUHBI, IETH, aKyIIIePCKO-TepareBTHICCKas
IIOMOIIIb, IEPUHATAIIBHOE 370POBbE, 3a00J1€BaMOCTh, TPOPHITAKTHKA.

AKTYyaJIbHOCTb:

Oxpana 370pOBbsS Marepy U peOEHKA SABISCTCS MPUOPUTETHHIM HaIpaBICHUEM
CHUCTEMBI 3/IpaBOOXpaHCHHUSA. B COBpEMEHHBIX YCIOBUSIX 0C000€ 3HAYCHHE
MpuoOpeTaeT KOMIUICKCHBIM TIOAXOA K BEICHHIO OCPEMEHHOCTH, BKJIIOYAIOIIHMA
B3aUMOJICCTBHE  aKYIIEPOB-TUHEKOJIOTOB U  TEPANeBTOB. OJTO  IO3BOJISET
CBOECBPEMEHHO BBISBIATH COMAaTHYECKYIO MATOJOTHIO U CHIMXKATh PUCK OCIOKHEHUM
OEpEeMEHHOCTH 1 POJIOB.

Llenp uccnenoBanus:

OueHuTh TUHAMHUKY TTOKa3aTesied 370pOBbs OCPEMEHHBIX KEHIIWH U JCTeH B
YCIOBUSIX  aKYyIIEPCKO-TEPANEBTUYECKOTO HAOIMIOACHUS U ONPENCIUTh  IYTH

MOBBIIEHUS 3OPEKTUBHOCTU METUIIMHCKOW MOMOIIH.
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Marepuasl U METOIBL:

Hcnonb3oBanbl METO/IbI aHanu3a MEUIIUHCKON JIOKyMEHTaIINH,
CTaTUCTUYECKUX JAHHBIX, a TAKXKE CPAaBHUTEIbHBIM aHAJU3 TOKa3zarejed 370pOBbS
OepeMEHHBIX U HOBOPOXK/IEHHBIX.

Pesynbrarsl U o0CyXIeHueE:

YCTaHOBIEHO, YTO BHEIPEHHE CHCTEMBI AKYIIEPCKO-TEPAIIEBTUUECKOTO
HAOJIIO/IEHHS] CTIOCOOCTBYET:

PanHemy BBISBICHUIO DKCTPAreHUTAJILHOM MaTOJIOTHH Y OEPEMEHHBIX;

CHIDKEHMIO YacTOThl  OCJIOKHEHHH OepeMEeHHOCTH (Te€CTO3bl, aHEMHH,
UHDEKIUN);

VnyudieHuto nokasaresiei nepuHaTagIbHOTO 310POBbSI;

CHIXEHUIO YPOBHS MEPUHATAIBHOW U HEOHATAIBHOU 3a00JIEBAEMOCTH.

AHanu3 TMHAMUKH COCTOSIHMSI 3J0POBbS IMOKa3all, YTO PETYISIPHOE HAOIIOICHHE
U MEXKIUCIHUIUIMHAPHBINA Monxoa olecreuuBaloT Oolsiee OIaronmpusTHOE TeueHUe
OEpEeMEHHOCTH U POJIOB.

Oco0oe 3HaueHHWE HMEEeT NPOBEACHUE MPOPUIAKTUIECKUX MEPONPUITHIA,
BKJIFOYAsl JIUCIIaHCEpHOE HAONIOEHUE, KOPPEKLHI0 (DAKTOPOB pPHCKAa U CAHUTAPHO-
IIPOCBETUTEIBHYIO paboTy cpeau OepeMeHHBIX JKEHIIYH.

OtMeuaeTrcs, 4TO YIy4ylI€HUE KadecTBa MEAMIIMHCKON MOMOIIU CBSI3aHO C
BHEAPEHUEM COBPEMEHHBIX TUATHOCTUUECKUX METOJIOB, MOBBIIICHUEM KBaTU(DUKAITUU
MEIULMHCKUX KaJpOB U ONTUMHU3ALMEN MapIpyTHU3aLHH HallUEHTOK.

B T0 e Bpems coxpaHstoTCs MpoOJIeMbl, CBI3aHHBIC ¢ TIO3HEH TOCTaHOBKOM Ha
y4éT, HENOCTAaTOYHOW TMPHUBEPKCHHOCThIO OEpeMEHHBIX K HAONIONECHUIO U
HEPAaBHOMEPHOMU JOCTYIMHOCTHI) MEIUIIMHCKOW TOMOILIH.

3akioyeHue:

AKYIIIEpCKO-TePANEBTUYECKAS MTOMOIIb UTPAET KIIOYEBYIO POJIb B YIyUIIEHUH
MoKa3aresiel 310pOBbsi OCPEMEHHBIX JKEHINWMH MU AeTei. KoMIIeKCHBIN Tomxoa u
COBEPIICHCTBOBAHHE OPTraHU3aLUOHHBIX (POpM pabOThl CIOCOOCTBYIOT CHHKEHUIO

OCJIOKHEHUW U YIYUIIECHUIO IeMorpaduuecKux rmokasaTenei.
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Jluteparypa:

AinamaszsH 9.K. AxkymepctBo. — M., 2020.

Casenbesa ['M. I'mnekonorus u nepunaronorus. — M., 2019.

World Health Organization. Maternal and newborn health. — WHO, 2021.
OECD. Health at a Glance. — 2022.

192



Caenenusi 00 aBrope(-ax): Mawanos Axan cmapwuii npenooasamenv Kagpeopbvl

opecaruzayuu, ynpaeileHus u IKOHOMUKU 30pa600xpaHesz

«COIUAJIBHO-TUTUEHUYECKHUE ITPOBJIEMbI CEMbBHU B
COBPEMEHHBIX YCJIIOBUAX»

YK 613.9:316.3

AHHOTAINA:

B pabote paccMarpuBarOTCsi OCHOBHBIE COIMAILHO-TUTUEHUYECKUE TTPOOTIEMbI
CeMbM KaK BaXHOTO MHCTUTYTa  (OPMUpPOBAHUS  3/IOPOBbSI  HACEJICHUS.
[Tpoananu3upoBanbl (HaKTOPHI, BIHUSAIOMIME HA COCTOSHHUE 370POBbsI WICHOB CEMBbH, a
TaKKe MPEe/JI0KEHbI HAITpaBJICHUS MPOMUIAKTUKY U YITYUIIICHUS KaueCTBA KU3HH.

KuntoueBbie ciioBa: ceMbsi, collMaibHasi TUTHEHA, 3[I0POBbE HACEJIECHUS, YCIOBUS
KU3HH, TPpo(HIaKTHKa, 00pa3 KU3HU.

AKTYyaJIbHOCTB:

Cembst siBHsieTcsl 0a30BOM COLMAIBHOM eIUHUIICH OO0IecTBa, B KOTOPOU
(bOpMHUPYIOTCSI OCHOBHBIC MOJICTH IMOBEJICHHMS, BKJIIOYAsl OTHOIICHHE K 3710pOBBIO. B
COBPEMEHHBIX YCIIOBHSX COIIMAJIbHO-DKOHOMUYECKHE W3MEHEHMs, ypOaHH3alus,
cTpeccoBbie (aKTOPBI 1 M3MEHEHHE 00pa3a KU3HHU 0Ka3bIBAIOT 3HAYUTEIILHOE BIMSHUC
Ha COCTOSHHUE 370pPOBbSI CEMBHM, UYTO OOYCJIABIMBACT AaKTyaJIbHOCTh H3YUYCHHUS
COIMAJIBHO-TUTUEHUYECKUX MPOOIIEM.

Llenp uccnenoBanus:

BBISBUTE OCHOBHBIC CONMAIBHO-TUTUCHUYECKHE TIPOOJIEMBI CEMBH M
ONPEACIUTD MYTH UX PEIICHUS.

Marepuansl 1 METOJIBL:

Hcnonb3oBaHbl METOABI aHAIM3a HAYYHOW JIUTEPATYyphbl, CTATHUCTHYECKHUX
JTAHHBIX, @ TAK)KE COI[MOJIOTHYCCKUE H aHATUTUUCCKHIE METOABI UCCIICIOBAHMS.

Pe3ynbrarsl u 00CyxaeHue:
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YCTaHOBIEHO, 4YTO HA COCTOSIHUE 370POBbS CEMBH OKa3bIBAIOT BIIMSHUE
cienyromue GakTopsl:

VYpoBeHb MaTepUaNbHOTO 00ECIICUEHUS U KUIUIITHBIE YCIIOBHUS;

KauectBo nutanus u o6pa3 *Ku3HHU;

YpoBEeHb CAHUTAPHO-TUTUEHUYECKOU KYJIBTYPHI;

JIOCTYyITHOCTh MEIMITUHCKOM TTOMOIIIH;

DKOJOTMYECKHE YCITOBHS MTPOKUBAHUS;

IIcuxonorudyeckum KJInuMar B CEMbE.

OtMeuaeTcs, 4YTO HEOJIArONmpHUsTHBIE COLMATBHO-TUTUCHUYECKUE YCIOBUS
CIOCOOCTBYIOT POCTY XPOHMYECKUX 3a00JI€BaHMM, CHIKCHUIO YPOBHS (PU3MUECKOTO U
MICUXUYECKOTO 3/I0POBbS, a TAKXKE YBEIWUYCHHUIO (DAKTOPOB pHUCKA CpeAu ACTeH u
MOJIPOCTKOB.

Ocob6oe 3HaueHHEe MMeeT (POPMHUPOBAHUE 370POBOTO 00pas3a KU3HU B CEMbE,
BKJIIOYAsl palMOHAIIPHOE MHUTaHWE, (DU3NYECKYH0 aKTHUBHOCTb, OTKa3 OT BPEIHBIX
IIPUBBIYCK U COOJIFOICHNE TUTHEHUYECKUX HOPM.

BaxxapIM HampaBieHUEM SIBISETCS pa3BUTHE MPO(PMITAKTUYECKONW MEIUIIMHBI,
CAHUTAPHOTO MPOCBEIICHUS u IporpaMm 00IIIECTBEHHOT'O 310POBBA,
OPUEHTUPOBAHHBIX HA MTOAJACPKKY CEMBHU.

JIOMOMHUTENTFHO  MOAYEPKUBACTCS  HEOOXOJMMOCTh  MEXKCEKTOPAIBHOTO
B3aMMOJICCTBUS MEXKAY CHCTEMOM 3IpaBOOXpaHEHHUs, OOpa30BaHHS W COIMAIbLHON
3aIIMTHI JI1 KOMIUIEKCHOTO PEIICHUS BBISBICHHBIX IIPOOIEM.

3aKIIroueHue:

ConnaipbHO-TUTHEHUYECKHE TPOOJEeMBl CEeMBH TPEOYIOT KOMILIEKCHOTO
MOJIX0/a, BKIIFOYAIOIICTO MEIUIIMHCKHE, COIMalbHbIE M 00pa3oBaTelIbHBIC MEPHI.
VYay4diieHue yCIOBHM >KW3HH, TOBBIIICHUE YPOBHS THUTHEHUYECKOW KYJIBTYPhl M
pasBuTHE MPOGHUIAKTHICCKUX TPOrPAMM CIIOCOOCTBYIOT YKPEIUICHHIO 3JI0POBBS
HaceJICHUS.

JIuteparypa:
JIucuupin FO.I1. CoumnanbHasi THTUEHA U OpraHU3aus 3[paBoOOXpaHeHus. — M.,

2019.
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Crapony6oB B.I. O01iecTBeHHOE 310pOBbE U 3ApaBooxpaneHue. — M., 2020.
World Health Organization. Family health. — WHO, 2021.
OECD. Society at a Glance. — 2022.
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Caenenusi 00 aBTope(-ax): Auooaceman Apuazenvoviesa cmapwiuii npenooasamersy
Kageopvl  opeanusayuu,  ynpaeienmus U IKOHOMUKU  30pAB0OXPAHEHUs
T'ocyoapcmeennozo meduyunckozo ynusepcumema Typkmenucmana umenu Muipama

Tappoviesa

«OCOBEHHOCTHU COCTOAHUA 310POBbSA PABOTAIOLIIUX
JKEHIIIUH-MATEPEN B COBPEMEHHBIX YCJIOBUSX»

YK 613.6:613.9

AHHOTaUA:

B pabote paccMmarpuBaroTcsi 0COOEHHOCTU COCTOSIHUSI 37I0POBBSI pabOTAIONINX
KEHIIIUH, COBMENIAIIMNX MPO(EeCCUOHATBHYIO JIESITEIBHOCTh W MAaTEPUHCTBO.
[IpoaHanu3upoBaHbl OCHOBHBIE MEIMKO-COIMAIbHbIE (AKTOPHI, BIUAIONIME Ha
3I0pOBbE JAHHOW TPYMIBI, a TaKKe MPEHJIOKEHbI HalpaBlieHUs NTPOQUIAKTUKU U
yAYYIIEHUS KAaY€CTBA KU3HU.

KimtoueBpie  cnmoBa:  paOoTarouiue  KEHIIMHBI,  MarepH,  3I0POBbBE,
npodeccruoHanbHbIe (PaKTOPHI, CTPECC, MPODHUIAKTHKA.

AKTYyaJIbHOCTB:

B coBpemeHHBIX yCnOBUSX HAOIIOMAETCs POCT YUCIA SKEHIIUMH, aKTHUBHO
YYACTBYIOUIUX B TPYAOBOH JEATEIBHOCTH IPU OAHOBPEMEHHOM BBINIOJIHEHUU
MaTepuHCKUX ob0s3aHHOCTeH. CodeTanne mMpodecCHOHANBHONW HATPY3KH U CEMEHHBIX
00s13aHHOCTEW MOKET MPUBOIUTH K TOBBINIEHHOMY YPOBHIO CTpEcCa, YXYAIICHHUIO
(GU3MUECKOTO M TICUXUYECKOTO 370POBbS, YTO OMPENEISIET aKTyadbHOCTh M3YYCHUS
JTAHHOM TTPOOJIEMEI.

Llenp uccnenoBanus:

N3yunTh 0COOCHHOCTH COCTOSIHUS 3J0POBbsl pa0OTAIOIIUX KEHIIUH-MaTepen u
ONpeIeTUTh OCHOBHBIE (PAKTOPHI PUCKA.

Marepuansl U1 METOJIBL:
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Hcnons30BaHbl METOABI aHalM3a HAYYHOW JUTEpaTyphl, CTAaTUCTUYECKUX
JTAHHBIX, a TAKXKE COIIMOJIOTMYECKUE U aHATTUTUYECKUE METO/IbI UCCIICIOBAHUS.

Pesynbrarsl u o0Cy)XaeHue:

VYCTaHOBIEHO, YTO COCTOSIHUE 370pOBbsl pPaOOTAIOIMIMX SKCHIIHMH-MaTepei
OTPEAEIIIETCS] COBOKYITHOCTBIO CIEAYIOIUX (PaKTOPOB:

Bricokas ¢uzmdeckast u ICUX0AIMOIMOHANIbHAS HATPY3Ka;

Jleguuut BpeMeHH Ha OTIBIX U BOCCTAHOBJICHUE;

Hapyiienue pexxuma Tpyna u OT/AbIXa;

Bnusiaue mpodeccruoHanbHBIX BPETHOCTENH;

Oco06eHHOCTH PENPOAYKTUBHOTO 370POBbSI;

YpOBEHD COLMATBHON TTONAEPHKKHU.

OTtMeuaeTcss TOBBIMICHHAS PACIPOCTPAHEHHOCTh XPOHUYECKOM YCTaJOCTH,
CTPECCOBBIX COCTOSIHMM, HapylIeHWd CHa, a Takke 3a00JeBaHUil CepAeUHO-
COCYIMCTOM M 3HIOKPUHHOUN CUCTEM.

Oco0oe 3HaueHue uMeeT BIHMsSHUE (AKTOPOB HA TEYECHUE OEPEMEHHOCTH U
NOCJIEPOAOBOrO MEPUOJA, a TAKKE Ha 310poBbe AeTel. HenmocTarouHoe BHUMaHUE K
COOCTBEHHOMY 3[IOPOBbI0 M TIO3/IHEE OOpallleHue 3a MEIUIMHCKON IMOMOIIbIO
yCYT'yOJISIOT HMEIOIIHUECS MPOOICMBI.

BaxxubiM HampaBieHHeM SIBISETCS pa3paboTka W BHEAPEHHE MPOrpaMMm
NOJJEPKKA ~ paboTaroNMX  Marepei, BKJIOYas THOKWE  YCIOBUS  Tpyna,
npouIaKTHUECKUE MEIUIIMHCKHE OCMOTPBI, TICUXOJOTHMYECKYH) TOMOIIb U
dbopMupoBaHHE 3T0POBOTO 00pa3a >KU3HU.

Taxoke mogu€pKuBaeTCs HEOOXOMMMOCTh MEXCEKTOPATIHLHOTO B3aMMOCHCTBUS
MEXIy CUCTEMOM 37paBoOXpaHeHUs, pab0OTOAATEIIMU U COIIMAIBHON cepoit.

3aKJIIOUEHHE:

PaGoraromiue >XKeHIUHBI-MAaTepy MPEACTABISIIOT COO0N TPYIITy TMOBBIIIEHHOTO
pHUCKa 10 psiay 3a00JIeBaHUiA, 4TO TPeOyeT KOMITJIEKCHOTO TOJX0Aa K COXPAaHEHUIO UX
3M10poBbs. Peanuzanus NpoPUIAKTUUECKUX M OPraHU3AIMOHHBIX MEp MO3BOJIUT
VAYYIIATH KAYE€CTBO )KU3HU U CHUZUTH YPOBEHb 3a00JIEBAEMOCTH.

Jluteparypa:
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JIucuupin FO.I1. O6miecTBeHHOE 310pOBbE U 31paBooxpaneHue. — M., 2019.
Crapony6oB B.I. O01iecTBeHHOE 3710pOBbE U 37paBooxpaHeHue. — M., 2020.
World Health Organization. Women’s health. — WHO, 2021.

OECD. Women and Health. — 2022.
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Caenenus 00 aBrope(-ax): Apazosa Cypati OpazmypadosHa
accucmenm  Kageopvl  Nponeodeemuxu  0emcKkux — oonesuer  TYpKMeHCKUll

20cyo0apcmeer bl MeOUYUHCKUll yHusepcumem umenu Mvipama [ appulesa

«HAPYIIEHUS IUTAHUSA Y JIETEW Y UX BJIUSITHUE HA POCT U
PA3BBUTUE)

UDC: 616-053.2:612.3

AHHOTaUA

Hapymenuss muTanus y JAeTeil MNPEeACTaBISIIOT CcO00M BaXKHYIO MEIUKO-
COITMAJILHYIO TPOOJIeMY, OKa3bIBAIOIIYI) 3HAYUTEIbHOE BIUSHHUE Ha (PU3HUECKOE,
NICUXUYECKOe U MHTEIUICKTyaJbHOE pa3BuThe. J[eduuut uin u30bITOK MUTATEIBHBIX
BEIIECTB B paHHEM BO3pacTe MPUBOAUT K HAPYIIEHHIO OOMEHHBIX MPOIECCOB,
3aMEIJICHUI0O pOCTa U  CHIKEHMIO KOTHUTHUBHBIX  (yHkumii. B pabore
paccMaTpuBarOTCs OCHOBHBbIE (DOPMBI HAPYLICHUW MUTAHUS U UX MOCIEACTBUS IS
JNETCKOTO OpraHu3Ma.

Llenp nccnenoBanus

N3yunTh OCHOBHBIEC BUIbl HAPYIICHUI MUTAHUS Y JE€TEN U OLIEHUTh UX BIHUSHUE
Ha $U3HUECcKOe, ICUXOMOTOPHOE M KOTHUTUBHOE Pa3BUTHE.

Marepualibl 1 METObI

[IpoBeneH aHanM3 KIMHUYECKUX JAHHBIX W HAYYHOM  JUTEpaTyphl.
Hcnonp3oBanucs:

AHTponomeTpuyeckue nusmepenus (poct, macca tena, UMT)

JlaboparopHblie Toka3aTenu (reMorToOnH, O€T0K, BATAMUHBI, MUKPOJJIEMEHTHI )

Ouenka paioHa MUTaHUS

AHanu3 NCUXOMOTOPHOTO Pa3BUTHS AETEU

CrarTuCcTHYECKUN aHAIN3 JaHHBIX

Pe3ynbraret

OcHoBHbIE (DOPMBI HAPYIIEHUIN MUTAHUA Y JETEH:
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benkoBo-sHEepreTHUecKast HEIOCTATOYHOCTh

['unoButamuuo3bl (neduut ButramuuoB A, D, B12 u np.)

XKenezonehuuTHbIC COCTOSTHUS

Osxupenue U u30bITOYHAs Macca Tena

HecbanancupoBanHoe nmuTaHue

KnuHnyeckue mposBIeHUS BKIIOYAIOT:

3anepkKy pU3NYecKoro pocra

CHIKEHUE MBIIICYHOW MacChl

AHemuio

Yacteie nHGEKIMOHHBIEC 3a00JIeBaHUS

CnabocTh U OBICTPYIO YTOMIISIEMOCTh

3aJIep KKy peYeBOro U MICUXOMOTOPHOTO Pa3BUTHS

CHIKeHUe KOHIICHTPAIlMY BHUMAHKS M YCIIEBAGMOCTH

OO6cyxeHne

[lutanue sBISETCS KIIOYEBBIM (DAKTOPOM HOPMAIBHOTO POCTa U Pa3BUTHS
pebenka. B panHem Bo3pacTe 0COOEHHO BaKHBI OENKH, *Kele30, WO, KalblHi U
BUTAaMUHBI, TaK KaK OHU YYacTBYIOT B ()OPMHUPOBAHUU HEPBHOM CHCTEMbI, KOCTHOMN
TKaHU U UMMYHUTETA.

Jedunut nUTATENbHBIX BEIIECTB MOXKET MPUBOIUTH K HEOOpaTUMBIM
U3MEHEHUSM, BKJIIOYas KOTHUTHUBHBIE HApYIICHUS W 3aJIepKKy pa3BUTHUA. B TO ke
BpeMsi M30BITOUHOE MHUTAHUE U OXUPEHHE YBEIMYMBAIOT PUCK META0O0IMYECKOTO
CUHApPOMA, caxapHOro amabera 2 TUNA W CEPACYHO-COCYIUCTHIX 3a00JIEBaHU B
OoymyIiem.

3akioyeHue

Hapymenus nuranus y qeTeit 0Kka3pIBalOT BEIPAKEHHOE HETaTHBHOE BIUSHUE HA
ux pocT u pa3Butue. CBOeBpeMeHHas NPOQUIAKTHKA, PAIMOHAIBHOE MUTAaHWE WU
o0Opa3oBaTeNbHbIE MPOTPAMMBI JIJISI POAUTENICH SBISIOTCS OCHOBOM MPEAyNPExKACHUS
JTAHHBIX COCTOSTHUH.

Cnucok nureparypsbl

WHO. Child Growth Standards and Nutrition, 2022.
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Black R. E. “Maternal and child undernutrition.” The Lancet, 2018.

Dewey K. G. “Nutrition, growth and development.” Public Health Nutrition, 2017.
FAO. Food Security and Nutrition Report, 2021.

Barker D. “Early nutrition and long-term health.” BMJ, 2019.

American Academy of Pediatrics. Pediatric Nutrition Guidelines, 2020.

UNICEF Nutrition Report, 2022.

European Society for Paediatric Gastroenterology Guidelines, 2022.
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Caenenus 00 aBrope(-ax): [ aposos ' Al., (accucmenm),
Tocyoapcmeennviti meduyunckuti ynueepcumem Typkmenucmana umenu Moipama
Tappoviesa

2. Awxabao, Typxmenucman

«COBPEMEHHBIE ACITEKTBI ®PAPMAKOTEPAIIMU BHYTPEHHUX
BOJIE3HEH B YCJOBHUAX MHOTOITPO®UJIBHOI'O CTAIIUOHAPA»

AnHoranus: CoBpeMEHHbIC acCIeKThl (hapMakoTepanuu BHYTPEHHUX OOJIE3HEH B
YCJIIOBUSIX MHOTONPOGUIBHOTO CTallMoOHapa MPeACTaBISIOT CcOO0W JTUHAMUYHO
Pa3BUBAIONIYIOCS  00JIaCTh, OOBCAMHSIONMYIO  (PyHIAMEHTAJIbHYIO HAyKy H
NpPaKTUYECKyl0 MeAuMHY. OCHOBHOW BEKTOP Pa3BUTHS HAIIPABIICH Ha IOBBIIICHUE
TOYHOCTH TEPANEBTUUECKOTO BO3JACUCTBUS M MAKCUMAJIbHOE CHWKEHHE pHCKa
ATPOTEHHBIX OCJIOKHEHUW Yy TOKEIbIX NauueHTOB. CTallMOHApHBIA 3Tall JIEYEHUS
TpeOyeT OT Bpaya NIYOOKOTO NOHMMAaHHUS (apMaKOAMHAMUYECKUX IPOIIECCOB,
OPOUCXOMSALIMX B OpPraHU3ME B YCIOBUSX OCTPOrO IMAaTOJIOTMYECKOTO COCTOSIHUS.
BHenpeHne KOHLENIMU AOKa3aTeIbHONW MEIWILIMHBI MO3BOJSET CTAHAAPTU3UPOBATH
MOJXOMbl K JICYECHUIO, OMUPAsCh Ha pPe3ylbTaThl MAaCIITAOHBIX MEXKIYHAPOIHBIX
KIMHUYECKUX HCCIEAOBaHMM W MeTa-aHalu30B. O(QPexkTuBHOE yIpaBlICHUE
JIEKapCTBEHHON Tepanue B MHOTONPOMHMIBHOW KIWHUKE CTAHOBUTCS 3aJI0TOM
VCTEIIHOTO BBHI3JIOPOBICHUS M COKpAIEHUS CPOKOB TMPEObIBAaHUSA TMallMeHTa Ha
OOTHPHUYHON KOMKE.

KiroueBble cioBa: gapmakonorus, TocuTalbHas Tepanus, papMakorepanus,
KJIIMHUYECKass MEIUIINHA, CTAllHOHAPHOE JICUCHUE, JICKAPCTBEHHBIE B3aUMOJICHCTBHS,
JIOKa3aTeIbHAs MEIUIMHA

OnHUM U3 KITIOYEBBIX HAINPaBICHUN COBPEMEHHOU (papMaKOTeparuu SBISICTCS
MEPCOHANIM3AIINS JICYCHNUS HA OCHOBE (hapMaKOTEHETUYECKOTO TECTUPOBAHMS U yUeTa
WHJMBUAYAJbHBIX OCOOEHHOCTEH MeTabonu3Ma. B ycnoBusX cranmuoHapa 3TO
M03BOJIsIET NOA00paTh 3P(HEKTUBHYIO J03y AHTUKOATYJISTHTOB UM AaHTUIICUXOTHYECKUX

CpCACTB, n30eras OMacHBIX TOKCHYECKHX peaKuHﬁ CO CTOPOHBI OPTraHOB M CHUCTCM.
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Hcnonb30BaHWEe  CHUCTEM  TEPANEBTUYECKOTO  JICKAPCTBEHHOTO  MOHHMTOPWHTA
CTAHOBHTCS CTAHIAPTOM JIJIS IPENAPATOB C Y3KUM TePANeBTUIECKUM HHICKCOM, TAKUX
KaK CEepJCYHbIC TIIMKO3U/bl WM aMUHOTIIMKO3HUIbI. Takol IMOIXOA MHHHUMH3UPYET
BEPOSATHOCTh OIIMOKM H OOCCICYMBACT JIOCTHIKCHHE IICJIEBOM KOHIICHTPAIIUU
JCHCTBYIOIIETO  BEIIECTBA B  KPOBM  OONBHOIO B  KpaTyalIue  CpPOKH.
[lepcoHanu3upoBaHHAS MEIUITMHA TIPEBpAIIAET CTAHIAPTHBINA JICUSOHBIA MTPOTOKON B
TMOKUH WHCTPYMEHT, aJIallTAPOBAHHBIN T0JT KOHKPETHBIH OMOJIOrUYeCKUN TPOdHIIb
YeNoBeKa.

[IpoGiema monmnparMasud B MHOTONPO(GUIBHBIX CTAIl[MOHApaX OCTACTCS
KpaliHE OCTpOH W3-3a HaJWUYMsg Y TMaIllMCHTOB MHOXKECTBA COMYTCTBYIOIINX
3a00NIeBaHUI PA3IMYHONW DJTHOJIOTHH. Bpadw CTanKuBaloOTCS ¢ HEOOXOIUMOCTHIO
OJTHOBPEMCHHOT'O HA3HAYCHHUS TpEraparoB M3 pPa3HbIX TPYII, YTO MHOTOKPATHO
YBCJIIMUMBACT PUCK MEKJICKAPCTBEHHBIX B3amMonelcTBuii. COBpPEMEHHBIC AaCIICKTHI
Tepanuy BKJIFOYAIOT 00s3aTeIbHYI0 IPOBEPKY COBMECTHUMOCTH JICKAPCTB C IMOMOIIIBHIO
CTICIIMAIM3UPOBAHHBIX KOMITBIOTEPHBIX 0a3 MaHHBIX W AJITOPUTMOB MOIACPKKU
NpUHATUS pereHnid. Kimmandeckuii papMakosor B COCTaBe MYJIBTUAUCIMILTHHAPHON
KOMaH/Ibl TIOMOTAeT ONTHMU3HPOBATH CXEMY JICUCHHS, UCKITIOUasi AyOIUPYIOIINE W
AHTarOHMCTUYCCKUE KOMOWHAIIMU TIpernaparoB. PallmoHabHOE COKpallleHHEe CIHCKa
Ha3HAUCHUH CIOCOOCTBYET YIYYIICHUIO KOMIUTAGHCA W CHI)KEHHUIO HArpy3Kd Ha
CUCTEMBI JICTOKCHKAIIMY OpTaHN3Ma TalieHTa.

AnTuOakTepuanbHas ~Tepanmus B YCJIOBHSIX CTallMOHAapa TEPEeKUBACT
TpaHc(HOpMAIMIO B CBS3M C TMIOOANBHBIM POCTOM AHTHUOMOTHKOPE3UCTEHTHOCTU
TOCMUTAJIBHBIX MITAMMOB MHKPOOPTraHu3MoB. COBPEMEHHBIE CTPATeTUH BKIIOYAIOT
MPUMEHEHUE TMPUHIMIA JEICKATAIMOHHOW Tepanuu, KOTJa TIOCle TOTy4YeHUs
PE3YABTaTOB OAKTEPUOJIOTHYECKOTO TIOCEBA JICUCHUE IEPEBOAUTCS HA Mpemnaparsl
y3Koro crnekrpa. lcmonp3oBaHWEe WHHOBAllMOHHBIX AHTHOMOTHKOB pe3epBa W
KOMOWHUPOBAHHBIX (POpPM ¢ MHTHOUTOpaMHU OeTa-TaKTamas MO3BOJISIET CIIPABISATHCS C
CaMbIMU CJIOKHBIMH WH(EKIIMOHHBIMU OCJIOKHEHUSMH BHYTPCHHHX OpPTaHOB.
[IpoToKONMBI KOHTPOJIS AHTUMUKPOOHOW Tepalnuyd B CTAIl[MOHAPE HAIMpaBICHBI HA

coxpaHeHune 3P(HEKTUBHOCTH CYIIECTBYIOUIMX JEKAPCTBEHHBIX CPEICTB AJIsSl Oy yIINX
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MOKOJICHUM TMalMeHTOB. BaXHbIM acnmekToM ocTaeTcs Takxke MNpoduiaKTHKa
AHTUOMOTHK-aCCOLIMMPOBAHHON JMaper U MOAAEp:KaHUEe HOPMaJbHOW MUKPODIOpPHI
KUIIEYHUKA B MTPOLECCE NMHTEHCUBHOTO JICUCHMUSI.

dapMakoTepanusi  CEpACYHO-COCYIMCTBIX  3a00JeBaHUl B  CTalMOHape
OpPUEHTHpPOBaHa Ha OBICTPYIO CTAOWJIM3AIMI0 COCTOSIHUSI M TIpeIOoTBpalleHue
KUZHEYTPOKAIOIMMNX COOBITUM, TakuX Kak HWH(apKT wiu WHCYALT. [IpumeneHue
COBPEMEHHBIX HWHTHOUTOPOB aHTMOTEH3WHIIpeBpaiaromniero Qepmenra, OeTa-
OJIOKAaTOPOB M HOBBIX OpPAJIbHBIX AHTUKOATYJISIHTOB TMO3BOJIsAET 3P (PEKTUBHO
KOHTPOJIUPOBATh TEMOJUHAMUKY U CBEPTHIBAEMOCTh kKpoBU. NH(]y3roHHas Teparnus B
najaTax UHTCHCUBHOTO HAOJIOACHUS MPOBOAMUTCS TMOJ CTPOTHM KOHTPOJEM BOJIHO-
AIIEKTPOJIUTHOTO OajlaHCca M KHUCJIOTHO-OCHOBHOTO COCTOSIHMSI BHYTPEHHEH Cpeibl
opranu3ma. BHenpeHne OMOIOTMYECKUX MPENaparoB, TAKUX KaK MOHOKIJIOHAJbHBIC
aHTUTEa, OTKPHIBAET HOBBIE BO3MOXHOCTH B JICYCHUU PE3UCTEHTHBIX (QopM
CEepACYHON HEAOCTATOYHOCTH M TSDKEIBIX IJUCIUNUAEMHUM. AKIEHT CMENIaeTcsl B
CTOPOHY HE TOJIBKO KYNUPOBaHUS CUMIITOMOB, HO M JOJTOCPOYHOIO YIyYIIEHUs
IPOTHO3a BBDKUBAEMOCTH OOJIBHBIX.

B nedenun 3aboneBaHuii OpraHoB AbIXaHUS B YCIOBUSAX MHOTOMPOQGUIHLHOTO
CTaIlMOHApa JUAUPYIOIIHNE MO3UIINH 3aHUMAIOT METOAbl HeOynal3epHON Tepanuu u
UHTAISIUAOHHBIX [JIOKOKOPTHUKOCTEPOUIOB. (COBpPEMEHHBIE ACHEKTHl BKIIOYAIOT
UCIIONb30BaHNEe KOMOMHHMPOBAHHBIX IPENaparoB, BO3JACHCTBYIOMIMX HA Pa3IMYHbBIC
3BEHBsSI IMAaTOTeHE3a OPOHXMAIBHOW OOCTPYKIIMM W BOCMAJICHUS B JIETKUX. Bpaun
VACNIAIOT 0CO00€ BHHMAaHHME MYKOJIUTHYECKON Tepanmuu M MeToaaMm (U3HYECKOM
peabmwiIHTanyK, KOTOpble B COYETaHWUU C (apMaKOJIOTHEH YCKOPSIOT pa3pelieHue
MHEeBMOHUH. bronorndeckas tepamnus npu THKEI0W OpOHXHMAIBHON acTME IMO3BOJISET
JOCTHYb KOHTPOJS Haj 3a0ojieBaHMEM Yy TAIMEHTOB, paHee CYUTABIIMXCS
HEKypaOelbHbIMU B CTAHJAPTHOM MpaKTUKE. BaskKHBIM HANPABIECHUEM SIBISIETCS TAKXKe
MOHHUTOPHHI  Ta30BOTO  COCTaBa KpPOBU JUII CBOEBPEMEHHOM  KOPPEKIUU
MEJIMKAaMEHTO3HOM MOJICPKKH JIbIXaTeIbHOU (PYHKIUU.

l'acTposnTeponornyeckass MOMOIIL B CTalMoHape  Oa3upyercss  Ha

HCIIOJIb30BaHUM  BBICOKOA()(PEKTUBHBIX ~HHTHOMTOPOB MNPOTOHHOM MOMIBI U
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COBPEMEHHBIX TeMaTONPOTEKTOPOB C JOKa3aHHOM KIMHUYECKON 3(()EKTUBHOCTHIO.
dapmakoTepanus I3BEHHBIX TOPAXKEHU N U BOCTIATUTEIbHBIX 3200JIEBAHUN KUIIIEYHUKA
HalpaBje€Ha Ha JOCTHXKEHHE OBICTPON PEMUCCUU U MPEIOTBPAIICHUE XUPYPTUUECKUX
ocioxHeHu. [IpumMeHeHne TapreTHbIX MpenaparoB B TEpaUM S3BEHHOTO KOJIUTA U
6one3nu KpoHa pamukanbHO M3MEHHWIJIO MPOTHO3 JUISi MHOTHX KaTEropui TSKEIhIX
MalMeHTOB  KIMHUKU.  OCOOCHHOCTHM  TOCHHUTAJIBLHOTO  3Tama  BKIIIOYAIOT
napeHTepaabHOE MUTAHHUE JJIA OOJNBHBIX, HAXOASIIUXCS B KPUTUUYECKOM COCTOSIHUU
WM UMEIOIIUX MPOOJIeMbl C €CTECTBEHHBIM ITprueMoM nuiu. Koppekuus nucbuosa u
UCIIOJIb30BAaHUE MPOOMOTUKOB YETBEPTOTrO IOKOJEHUS CTAHOBITCA HEOTHEMIIEMOU
YaCThIO KOMILUIEKCHOM Teparuy MaTojaoruid MUIIeBAPUTEIHLHOTO TPaKTa.

3akiloueHue

B 3axmrodueHwe craeayer MOAYEPKHYTh, UYTO COBPEMEHHBIE  ACIEKThI
dapmakoTepaniui BHYTPEHHHMX OOJIE3HEW B CTallMOHApPE HEPa3pbIBHO CBS3aHBI C
UHTETpanuell BBICOKUX TEXHOJOTUM M TYMAaHHCTUYECKOTO TMOAX0/la K JICUCHHIO.
[TocTosiHHOE OOHOBIIEHHE 3HAHUN B 00JACTH KIIMHUYECKOH (hapMaKOJIOTUU U CTPOroe
ClIeIOBaHUE TMPUHIMIIAM JIOKa3aTeJIbHOW MEIUIMHBI SBIAIOTCS  (QyHIaMEHTOM
KaueCTBEHHOM MEIMIIMHCKOM momoiu. bynyiiee rocnuTanbHONW Tepanuu BUIUTCA B
JajdbHEHIIeM pa3BUTUM TApreTHOrO JIEYCHHUS U PACIIMPEHUH BO3MOXHOCTEH
1M POBOro KOHTPOJIA 32 3P (HEKTUBHOCTHIO JIEKAPCTBEHHBIX BO3IeHCTBHM. CraxxeHHas
paboTta BpaueOHOTO KOJIJIEKTMBA M TIOCTOSSHHOE CTPEMJICHHE K COBEPIICHCTBOBAHUIO
METO/IOB JICUEHUS O3BOJISIIOT YCIIEITHO CIPABIIATHCS C CAMBIMU CIIOKHBIMU BBI30BAMHU
COBPEMEHHOTO 3/IPAaBOOXPAHEHUS. TOIBKO KOMIUIEKCHBIN MOIXO/I, COYETAIOIINAM OIIbIT,
HayKy U COBPEMEHHbBIEC TEXHOJIOTHH, CIOCOOEH 00ecTieunTh 0€30MacHOCTh U 310POBbE
HallUH.

Cnucok auTepaTyphl:

1. benoycos, 1O. b. (2020). Knunudeckas ¢apMakoioruss W Tepamnus:

PYKOBOJZICTBO JJisl Bpauer. MenuiuHa.
2. Yyuanun, A. I (2021). I'ocniutanbHas Tepanusi: y4eOHUK JJIs1 METUIIMHCKUX

By30B. [ DOTAP-Menna.
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. Kykec, B. I'. (2019). Knuanueckas ¢papMaxosorusi: OCHOBHbIE IPUHLUIIBI U
JeKapcTBeHHas Tepanus. M31aTenbcTBO MEIUIIMHCKOTO YHUBEPCUTETA.

. MapteiHoB, A. W. (2022). BHyTpeHHue 00JI€3HU: TOCIUTAIBHBIA KypC U
OpUHLMIBL (hapMakojgoruyeckoit koppekuu. CrnenJIut.

. Xapxkesuu, [1. A. (2023). ®apmakosorusi B KIMHUKE BHYTPEHHUX OOJIE3HEM:

yueOHoe nocobue. MenuuuHuckoe THGOPMaIIMOHHOE areHTCTBRO.
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Caenenus 00 aBrope(-ax): Aunaopazosa A.K., npenooasamenns,
Tocyoapcmeennvlii meduyunckuii ynueepcumem Typkmenucmana umenu Muipama
Tappoviesa

2. Awxabao, Typxmenucman

«COBPEMEHHBIE METO/bI IUATHOCTUKH U JIEUEHUS
CEPIEYHO-COCYJIMCTBIX 3ABOJIEBAHUI»

Annoranusi: Cepaeuno-cocyauctoie 3aboneBanus (CC3) ocrarorcss OgHON U3
BEJYIIUX MPUYUH CMEPTHOCTH B MHUpE. Pa3BUTHE METOJOB JUArHOCTUKHU U JICUCHUS
MO3BOJISIET 3HAYUTENIPHO IMOBBICHTH KAYeCTBO JKM3HU MAIIUEHTOB U CHU3HTH PHUCK
ocinoxHeHui.  CoBpeMEHHBIE  TMOAXOAbI  BKJIIOYAIOT  KaK  TPaJUIMOHHBIC
WHCTPYMEHTAJIbHBIE METOJIbI, TaK ¥ MHHOBAIIMOHHBIE OMOMEIUIIMHCKHE TEXHOJIOTHHU.
PaHHssS nMarHOCTHKA UTPAET KIIOYEBYIO POJIb B MPEAOTBPAICHUH MPOTPECCUPOBAHUS
3a00JIeBaHUH.

KuaroueBble ciaoBa: CepledHo-coCcynucTbie 3a00jieBaHUsA, AUArHOCTUKA Cepjlla,
neyenue CC3, OKT, sxokapauorpadus, nonmieporpadus, KT cepama, MPT cepana,
CTEHTHUPOBaHUE, KapAUOXUPYPrus, hapMakoTeparus, peaduanuTanus rnocjie nHpapkra,
TeJIEeMEeIUIIMHA, TeHeTUYeCKre ucciienoBanus, npodrnaktuka CC3

Onexrpokapauorpadus (OKI') sBmsercss 06a30BbIM METOJOM JIHUarHOCTHKHU
HapyleHuil cepaeyHoro purma. OHa MO3BOJSET BBISIBIATH ApUTMHUH, WIIEMHYECKHUE
W3MEHEHHMsI W Tpu3Haku wuHpapkra muokapaa. CoBpemenHbie ammaparbl KT
007a1af0T BBICOKOM TOYHOCTHIO M BO3MOXKHOCTBIO JIJTUTEIHHOTO MOHHUTOPHHTA.
Hcnonp30BaHre MOPTAaTUBHBIX YCTPOMCTB MO3BOJISET MAIIMEHTAM KOHTPOIUPOBATH
COCTOSIHME Cep/ilia B JOMAIIHUX YCIOBUSX.

Oxokapauorpadus (OxoKI') mpeaoctaBisier BU3yalbHYI OLEHKY CTPYKTYpPbI
cepana u pabOThl KJAMaHOB. DTOT METOJ MO3BOJISIET BBIABIATH MOPOKU CEpAILIa,
HapyIIeHUs] COKpaTUTEIbHON (QyHKIMH U 00beMHble 00pa3zoBaHus. TexHonoruun 3D-
axoKapauorpaduu TOBBIIAIOT MHGOPMATUBHOCTH uccienoBanusa. IxoKI Taxxe

AKTHMBHO HUCIIOJIB3YCTCA AJIA Ha6J'IIOI[eHI/I$I 3a ManuCHTaMM I1OCJIC onepaunﬁ " TCpallnu.
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Honmneporpagusi cocyioB NOMOTaeT OLEHUTh KPOBOTOK U  BBISIBUTH
cocynuctele marosorud. C TOMOIIBIO YIBTpa3ByKa OIPEAEISIETC CKOPOCTh U
HanpaBJIEHHE KPOBOTOKA, HATMYNE CYKEHUH U TPOMOOB. DTOT METOJI 0COOEHHO Ba)KEH
JUIsl TUArHOCTUKHU aTe€pOCKIIEpO3a W BEHO3HOM HenocTaToyHOCTH. [ommieporpadus
MO3BOJISIET MPOTHO3UPOBATh PUCK MHCYIIBTA U MH(pApKTA.

Komnbiorepnass Ttomorpadus (KT) cepaua u  KOPOHAapHBIX  COCYAOB
o0OecreynBaeT JAeTAIM3UPOBAHHOE U300paxkeHue cocyaucroro pycna. KT-
aHrvorpadusi MO3BOJISIET BBISBISATH aATEPOCKIEPOTUUYECKHE OJSIIKA M OLICHUBATh
OPOXOJIMMOCTh KOpOHApHbIX apTepuil. CoBpeMeHHble ToMorpadbl 00eCredruBaOT
HU3KYIO 1103y OOJYy4YeHHUSI M BBICOKYIO CKOPOCTh HCCIEAOBAaHMUS. ODTO IMOMOTaeT
IUTAHUPOBATH XUPYPrUUE€CKOE BMEIIATENIbCTBO U CTEHTUPOBAHUE.

MarnutHo-pe3oHancHast tomorpadust (MPT) cepiia ucronb3yeTcs AJ1sl OIEHKH
MSITKUX TKaHEed ¥ KpoBoToka. OHa MO3BOJISIET TOYHO OMPEEIATh Pa3MeEPhl CEPACUHBIX
KaMep, COCTOsSTHuE MuoKapnaa u kianaHoB. MPT ocoOeHHO moJe3Ha Mpu CIOKHBIX
BPOXACHHBIX MOPOKAX CEP/la U KapAUOMUONATUIX. DTOT METO/ Oe30maceH, TaK Kak
HE UCIOJIb3YET HOHU3UPYIOLIEE U3ITyUYCHHE.

JlaGopartopHasi NTMarHOCTHKA TAaKK€ HWIPAeT BaXHYIO pPOJib. AHAINU3 KPOBH
MO3BOJISIET ONPENEIIUTh YPOBEHD XOJECTEPUHA, MAPKEPhl BOCIAJIEHUS U TPOTIOHHUHBI,
yKa3bIBAIOIIME HAa TIOBPEKICHUE ceplAeyHON MbImibl. CoBpeMeHHbIE OMOMAapKephI
MO3BOJIAIOT BBISIBIISITh PUCK CEPICYHO-COCYAUCTBIX COOBITHI 3a/10JIr0 A0 MOSBICHUS
CUMIITOMOB. Kommieke 71a060paTOpHBIX TECTOB OMOTaeT Bpadam
WHJMBHU1YaJM3UPOBATh TEPAIIUIO.

®apmakorepanus ocTaércsi oCHOBHbIM MeTonioM seuenust CC3. Ilpumenstorcs
AHTUTUINIEPTEH3UBHBIE MpENaparbl, CTaTHUHbI, AHTUATrPEraHThl W AHTUKOATYJISHTHI.
Hoswie wmaccer nekapctB, Bkitodas mHruoutopsl PCSK9 um SGLT2, pacmmpsror
BO3MOXXHOCTA  Tepanuu. [IpaBuiibHBII  1OA0OpP  MEIMKAMEHTOB  IO3BOJISET
KOHTPOJUPOBATh (PaKTOPhI PUCKA U CHUKATH CMEPTHOCTb.

NHBa3uBHBIE METOMABI JICUEHUSI BKJIIOYAIOT CTEHTUPOBAHUE W LIYHTUPOBAHUE
KOPOHApHbIX apTepuil. OTU NOPOLEAYpPhl BOCCTAHABIMBAIOT KPOBOTOK IpHU

cTeHOKapAuu u uHpapkre Muokapjaa. CoBpeMEHHbIE TEXHOJIOIMU TO3BOJISIOT
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BBITIOJIHATH ONEpPalli MUHUMaJbHO UHBA3UBHO, YTO COKpAIlaeT peaduInTauoOHHbIN
nepuosl. Beibop MeToma 3aBUCUT OT COCTOSHHMSI MAIMEHTAa W CTEMEHU IMOpaKeHUs
COCY/IOB.

Kapnuoxupyprus BKIIOYaeT KOPPEKIMIO KIamaHHBIX MOPOKOB, UMILIAHTAIIUIO
KapJAUOCTUMYJIATOPOB W TpaHCIUIAHTalMIO cepina. Pa3Butue poOOTH3MPOBAHHBIX
CHUCTEM TOBBIIIAET TOUHOCTH ONEPAIMi U CHIKACT PUCK OCI0KHEeHH . COBpeMEHHBIE
MOJXOABl JIENIAI0T XUPYPTUUYECKOE JIEYEHUE JIOCTYMHBIM JaXke IS MaIlMeHTOB C
BBICOKUMHM PUCKAMU. DTO MO3BOJIAECT 3HAYUTEIHHO YIYUIIUTh KAYECTBO KU3HHU.

Peabunuranus nmocie cepaeuHo-COCYIUCTBIX COOBITUH SIBISIETCS HEOThEMIIEMOM
4acTel0 Tepanuu. [IporpamMmbl BKIIOYAOT (PU3UUECKYIO aKTHBHOCTH, JIUETY,
MICUXOJIOTUYECKYI0 TIOAJIEPKKY U KOHTpoOJb (akropoB pucka. KomrmiekcHas
peadunuTanms CHUKAET PUCK TOBTOPHBIX COOBITUM U CITIOCOOCTBYET BOCCTAHOBJICHUIO
(YHKIIMOHAJILHOW aKTUBHOCTH.

TenemeaunHa W JAMCTAHIIMOHHBII MOHUTOPHUHI CTAHOBATCS Bce Oolee
aktyanbHbIMU. [larmenTsl MoryT nepenaBath qanusie DK, naBienus u mynbsca Bpady
OHJIaliH. DTO TO3BOJIIET CBOEBPEMEHHO KOPPEKTUPOBATH JIEUCHHE M MPEIOTBPAIATh
OCJIO)KHEHMsI. TeXHOJIOTUU YAAJIEHHOTO KOHTPOJISI 0COOEHHO MOJIE3HBI JIJIS MAIMEHTOB
C XpOHMYECKUMU 3a00JICBAaHUSIMHU.

['eneTnyeckue uccaeAOBaHUS MOMOTAIOT BBISBISATH MPEIPACIIONOKEHHOCTh K
CC3. CoBpeMeHHBIE TECTHI MO3BOJSAIOT ONPEAEIUTh MYTAlMH, MOBBIIIAIOIINE PUCK
TUIIEPTOHUH, aTEPOCKIIEPO3a U KApJAUOMUONATUH. DTO OTKPHIBAET BO3MOXKHOCTH JJIS
Mpo(UIaKTHUECKON Teparuy U MEPCOHAITM3UPOBAHHOTO TTOXO0/1A.

[Iporpammbl IPOPMITAKTUKHA WUTPAIOT KIFOYEBYIO POJb B OOpPHOE C cepiedHO-
COCYIUCTHIMU 3aboneBaHusIMUA. KOHTpOJb NaBieHUs, OTKa3 OT KypeHHs, 30pOBOE
MUTAaHWE W perynsapHas (u3ndeckas aKTUBHOCTh CHIDKAIOT PHUCK 3a00JEeBaHUU.
O6pa3oBarenbHble HHUIIMATUBBI IOMOTAIOT MAIlIMEHTAM BECTH 3J0POBbIN 00pa3 KU3HH.

3akirouenue

CoBpeMeHHBbIE METONbl JHWAarHOCTUKU U JIEUYEHUS CEPACUHO-COCYAUCTHIX
3a00J€BaHUN TO3BOJSIIOT CHU3UTH CMEPTHOCTh M VYAYUIIUTh Ka4€CTBO >KU3HH.

KoMmuiekcHbI MOAXO0J, BKIIOYAIONIAN PAHHIOK JTHArHOCTHKY, MEIUKAMEHTO3HYIO
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Tepanuio, XUPYPruueckoe BMEIIATEICTBO U PEaOMIUTAINIO, SBISETCS CTaHIApTOM
COBPEMEHHOM  Kapauojoruu. VHHOBauuM B 00JIaCTM  TEXHOJNOTHH U
NEPCOHANM3UPOBAHHON MEIULIMHBI MPOAOIKAIOT OTKPHIBATh HOBBIE TIEPCIIEKTUBEI.
Cnucok auTepaTyphl:
1. WBanos, A.Il. (2019). Kapauoorusi: COBpeMeHHBIE MOIXO0bI K TUATHOCTUKE
v jeueHuro. M.: Hayka.
2. Tletpos, B. C. (2020). CepaeuHo-cocyaucTbie 3a00JIeBaHUS : TUATHOCTUKA U
tepanus. CII6.: TTutep.
3. Cunopos, E. H. (2018). MiHHOBalMOHHbIE METONbI JeueHus HHpapKTa H
cTeHokapauu. M.: MenuiuHckas KHUra.
4. Kyznenos, [I. JI. (2021). Kapauosnorus u peabunutanus: yueOHoe nmocooue.
ExarepunOypr: YpdV.
5. Bacunbes, M. 1. (2017). CoBpeMeHHbIE TEXHOJIOTUU B TUATHOCTUKE CEP/IIa.

M.: Menununa.
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Caenenus 00 aBrope(-ax): baueenouesa A.b., npenooasamerny,
Tocyoapcmeennviti meouyunckuti yHueepcumem ITypxmenucmana umenu Muvipama
Tappoviesa

2. Awxabao, Typxmenucman

«TEXHOJIOI'MA TEJJEMEJIUIIUHbBI 1 TUCTAHIIMOHHOI'O
HABJIIOAEHUSA ITALIMEHTOB»

AHHoTanusa: TememeauunHa CTajna KIIOYEBBIM HAIMpPABICHUEM COBPEMEHHOM
MEJUIIMHBI, TO3BOJISASI O0ECIeunBaTh MEAUIIMHCKYIO TOMOIb Ha pacctosHuu. OHa
BKJIIOYAET BHUJACOKOHCYJBTAIIMK, JUCTAHUIMOHHBIN MOHUTOPUHI TMAIUEHTOB U
AJIEKTPOHHBIE MEIUIIMHCKUE KapThl. OCHOBHAs I€/b TEJIEMEAULIUHBI — YIYYIIUTh
JOCTYNl K MEIUIIMHCKOW TOMOIIM, OCOOCHHO B OTAQJIEHHBIX PErHOHAX. ITO TaKKe
CHIJKAET Harpy3Ky Ha MEIULIMHCKUE YUPEKICHUS U SKOHOMUT BpeMs IALlEHTOB.
KuaroueBble cioBa: TenemenuiyHa, JUCTAHIIMOHHOE HAOIIOAECHHE, DJIEKTPOHHBIC
MEAUIIMHCKUE KapThl, MOOWIbHBIE MEAUIIMHCKUE MPUIIOKEHUS, MOHHUTOPHUHT
NALIMEHTOB, MCKYCCTBEHHBI MHTEIUIEKT B MEIMUIMHE, HOCHUMBIE YCTPOWCTBA,
BUJICOKOHCY/IBTAIIMKM, XPOHUYECKHE 3a00JieBaHUs, II00aIbHOE 3paBOOXpaHEHUE,
JTUCTAHIIMOHHAS Tepanus, O0e30MacHOCTh JaHHBIX, HU(POBOE 3IpaBOOXpaHEHHUE,
VHHOBAILMOHHbBIE TEXHOJIOTUH, TOCTYII K MEIUIIMHCKON IIOMOILH

JIMCTaHIMOHHBIN MOHUTOPHUHT MO3BOJIIET OTCIIE)KUBATH COCTOSIHUE MALUEHTOB
B PEXHME peanbHOro BpeMeHH. CrnenuanbHble YCTPOMCTBAa M3MEPSIOT J1aBIICHHE,
IIYJIbC, YPOBEHb IIIFOKO3bl, HACBIIICHUE KPOBHU KHUCIOPOIOM M JAPYrHe IOKa3aTesu.
JlanHbIe MIepeaoTCs Bpady Yepe3 HHTEPHET, YTO MO3BOJISET OBICTPO pearnpoBaTh Ha
M3MEHEHHsSI COCTOSTHUS 37I0POBBs. Takasi cucTeMa 0COOCHHO TOJIe3HA JIJIsl TAI[HEHTOB C
XPOHUYECKUMH 3a00JIEBAHUSIMH.

TenemenuuuHCKUE m1aThOpPMBbI o0ecrneunBaroT BO3MOXHOCTb
BHJICOKOHCYJIbTALIMM C BpadyaMHu pPa3JIMYHbIX crenuanu3aunidi. llanueHTsr moryt

[IOJy4aTb COBCTBI, PCKOMCHAALIMK IIO0 JICUCHHIO M KOPPCKTHUPOBKY TCpallik, HC
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nocemiasi KJIWHUKY JUYHO. BaXHBIM NPEUMYIIECTBOM SIBISETCS BO3MOXHOCTD
MHOTONPO(UILHOTO HAOIIOAEHUS JIJIsl TAIIMEHTOB C KOMILIEKCHBIMU 3a00JICBAaHUSIMH.

Ucnons3oBanre  MOOWJIBHBIX ~ TPWIOKEHUW  TO3BOJSAET  MalMeHTaM
CaMOCTOSITEJILHO  OTCJICKMBATh CBOM  TOKa3aTrelu 3A0poBbi.  [IpuioxkeHus
CUHXPOHU3UPYIOTCA C HOCUMBIMU YCTPOWMCTBAMH, TaKUMH KakK (DUTHEC-TPEKEpPhl U
cMapT-yacbl. OHM TIOMOTAIOT KOHTPOJIUPOBATh (PU3UYECKYIH) AKTUBHOCTb, YaCTOTY
CEepACUHBIX COKpAIllGHUH U Jpyrue Ba)KHbIE TOKazareid. OJTO CIOCOOCTBYeT
MOBBINICHUIO MPUBEPKEHHOCTH JICUCHUIO U MTPOPUTIAKTHKE 3a00IeBaHUN.

WNuterpanus TeneMeIUIMHBI C DJICKTPOHHBIMH MEAMIIMHCKUMHU KapTaMu
yhapouiaer AOCTYN K ucTopuu Oone3Hu. Bpauum MoryT mpocMarpuBarTh aHaJIM3bI,
Ha3HAYCHUS U TMHAMUKY U3MEHEHUM COCTOSIHUS MAIlUeHTa. ITO MOBBIINIAET TOYHOCTh
JTMArHOCTUKH M CHUKAET PUCK OIITUOOK MPU Ha3HAYCHUH TEPAITHH.

JlucTaHIIMOHHOE HAOIIOICHUE aKTUBHO MCIIOJIB3YETCs JIJIs KOHTPOJIS TTAIMEHTOB
NoCJ€ XMPYPrUYE€CKUX BMeEMIATeNlbCTB. CHUCTEMBI TO3BOJISIIOT  OTCJIEKUBATh
BOCCTAHOBJICHHE, BBISBIATH OCJOKHEHHS U KOPPEKTUPOBATh peabWIHTAIHNIO. DTO
0COOCHHO BaKHO JIJIsI TAIMEHTOB, MPOKUBAIOIIMX JAJIEKO OT CIEeIHAITM3UPOBAHHBIX
MEJIUIIMHCKUX IIEHTPOB.

TenemenuuuHa TakKe HUIPACT BAXKHYIO POJb B KapAuojoruu. IlanueHTsl ¢
TUNIEPTOHUEH, apUTMHUSAMHU WM TOC]Ie UH(PAPKTa MOTYT MOCTOSTHHO KOHTPOJIMPOBATH
CBOU TMTOKAa3aTeau. JJIECKTPOHHBIC KapIMOMOHUTOPHI IIEPEAIOT JaHHBIE Bpady, KOTOPBIH
OTNIEPaTUBHO KOPPEKTUPYET JieueHHe. Takol TMOAXO0A CHHUXKAET PUCK IMOBTOPHBIX
CePACYHO-COCYIUCTHIX COOBITUH.

B o6mactu sHAOKPHUHOIOTHH TEJIEMEIUIIMHA TIOMOTaeT KOHTPOJIMPOBATh THAOCT.
I'mrokomeTpsl ¢ mepemadeld JaHHBIX B MOOWJIBHOE IPHIIOKCHUE ITO3BOJISIOT Bpady
OTCIIC)KUBATh YPOBEHb caxapa M MPU HEOOXOIUMOCTH MEHSATH JIO3UPOBKY MHCY/IHHA.
JIMCTaHIIMOHHBI MOHUTOPHHT YIIYYIIaeT KOHTPOJb 3a00JIeBaHUS M CHIDKACT PHCK
OCJIOKHECHUU.

[Icuxuarpuyeckas TOMOIIL Yepe3 TeIeMEIUIIMHY CTaHOBUTCS BCE Oolee
BOCTpeOOBaHHOW. BHICOKOHCYIBTAIIMM C TICHXOTEPANEBTOM TOMOTAIOT IMallieHTaM

MOJTy4aTh PETYISIPHYIO MOAJAEPKKY, U30erass CTUTMbl U TPYAHOCTEH C TMOCEIICHUEM
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KIUHUKUA. [IporpamMMbl TUCTAaHIIMOHHOM Tepanuu TNOBBIMAIT 3PHEKTUBHOCTD
JICYEHHUS ¥ YIYYIIAIOT IICUXO3MOLIMOHAIIBHOE COCTOSTHUE.

TenemenunriHa oOecrnieunBaeT HEMPEPHIBHOE HAOJIONEHUE 3a MAIlMEHTaMH C
XpPOHUYECKUMH 3a00JIeBaHUSIMU. PerynsipHbiii 0OMEH JaHHBIMU C BpayoM MO3BOJISIET
KOPPEKTUPOBATh JICUCHUE JO TOABICHUA OCJIOXKHEHHI. OJTO CHUXKAET YaCTOTY
TOCIUTAIM3AIMN U YITYYIIA€T KAY€CTBO KU3HU MAIlUEHTOB.

Hcnonb3oBaHME HMCKYCCTBEHHOIO HWHTEJUIEKTa B TEJIEMEIUIIMHE TOMOTaeT
aHaJIM3UPOBaTh OONbIIME OOBEMBl JAHHBIX. AJTOPUTMBI BBIABISIOT OTKJIOHEHUS,
MPOTHO3UPYIOT PUCKA M MPEMJIararoT MEePCOHATU3UPOBAHHBIE PEKOMEHAALUH. ITO
YCKOpSIET JUAarHOCTUKY W TIO3BOJISIET BpauaM MPUHUMATh Oojiee 0OOCHOBAHHBIC
pelIeHusl.

BakHbIM acmekToM SIBISIETCS 3alllUTa JaHHBIX NaUMeHTOB. Fcmomb3yroTcs
mudpoBaHUe,  3alIUIICHHBIE  CEpBEphl W CUCTEMBl  ayTCHTU(UKAIUU.
KonduaennmanbHocTh MHGOPMALUK SABIAETCS KPUTUUYECKU BAXKHOW IUISL TOBEPUS
NAlEHTOB U 3aKOHHOCTHU TEJIEMEIULINHCKON MPAKTHKH.

TenemenaunHa CHUXAET HArpy3Ky Ha CTallMOHAphl M aMOylaTOpHBIE
yupexxaeHus. MeHblllee KOJIMYECTBO BHU3UTOB TO3BOJSET HSKOHOMUTH PECYPCHI,
yAy4dllaTh PaclpeiesieHue MEAUIMHCKOIO IMEepCOoHaja M COKpauarb O4YEpeau. ITO
0COOEHHO Ba)KHO B YCIIOBUSX OTPAHUYECHHOTO YUCIIa CICIIHATICTOB.

OOy4deHune nepcoHasa SBISETCS BaKHOM YaCThIO BHEPECHUS TEIEMETUITMHCKIX
TEXHOJNOTHI. Bpaunm u meacecTpsl TOMKHBI yMETh paboTarh ¢ rmiaThopMamu,
aHaJIM3UPOBATH JUCTAHIUOHHO IMOJYYEHHbIE JaHHBIE U KOHCYIbTHPOBATH MAI[UEHTOB.
KBamudumupoBanueiii nepcoHan moBbImaeT 3GHEKTUBHOCTh W 0€30MacHOCTH
TEJIEMEIUIMHCKON TTOMOIIIH.

Pa3Butre TeneMequIMHBI OTKPHIBAET HOBBIE MEPCHEKTUBBI ISl MI0OAIBLHOTO
3/IpaBOOXpaHEHUsI, 00ecreunBasi AOCTYNl K Ka4yeCTBEHHOM MEIMIIMHCKON MOMOIIU B
permoHax C OrpaHWYeHHOW uH(PpacTpykTypoil. Jlake B OTHanéHHBIX U
Pa3BUBAIONIMXCS CTpaHAX MAlMEHThl MOTYT IMOJIy4aTh KOHCYIbTAI[UU CIIECIIUATUCTOB,
MPOXOJAUTh JUCTAHIMOHHBI MOHUTOPUHT W IOJy4aTh CBOEBPEMEHHOE JICUCHHUE.

I/IHHOBaHI/II/I B obOJyract CBA3H, HCKYCCTBCHHOI'O MHTCIIJICKTA, HOCUMBIX U MOOMIIBHBIX
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MEIUIMHCKUX YCTPOMCTB 3HAYUTEIILHO PACHIUPSIOT BO3MOXKHOCTH JUCTAHIIMOHHOTO
HaOIIONEHUST 32 COCTOSTHUEM 37I0pOBbsi. Kpome TOro, MHTErpaiusi TeIeMEIUIUHbI C
ANIEKTPOHHBIMU MEIUIIMHCKUMH KapTaMyd M CUCTEMaMH aHajiu3a OOJBbIIUX JaHHBIX
MO3BOJISIET MIPOTHO3UPOBATh PA3BUTHE 3a00JI€BaHUI U MEPCOHATU3UPOBATH TEPAIUIO,
noBbIIas 3hPEKTUBHOCTD JICUCHHS U CHUYKASI PUCK OCJIOKHEHUM.
3akjoueHue
Pa3Butre TeremMequIIMHBI OTKPHIBAET HOBBIE MEPCIEKTUBBI ISl II00ATHLHOTO
3npaBooxpaHeHus. J[OCTynm K Ka4yeCTBEHHOW MEIUIIMHCKOW TMOMOIIM MOXET CTaTh
BO3MOXHBIM JIa)K€ B OTJAJIEHHBIX PETHOHAX U pa3BUBAIOIIMXCA cTpaHax. HHOBaIuu
B 00JIaCTU CBSI3U, UCKYCCTBEHHOTO MHTEJJIEKTa U HOCUMBIX YCTPOWCTB MPOAOTKAIOT
pacuIupsiTh BO3MOXKHOCTH JIUCTAHITMOHHOTO HAOIONCHMUS.
CHnucoK auTepaTyphl:
1. WBanos, A. II. (2020). TenemenumuHa: Teopusi ¥ IpaKkTUKA TUCTAHITMOHHOTO
HaOmroneHus nanrenToB. M.: Hayka.
2. Ilerpos, B. C. (2019). CoBpeMeHHBbIE TE€XHOJIOTUM B 3PABOOXPAHEHUM:
TeJEeMEIUIIMHA U 3IEKTpOoHHbIe MeauiinHckue kaptel. CII6.: [Tutep.
3. CumopoB, E. H. (2021). [AucTaHIIMOHHBIA MOHHTOPHUHT TAIUCHTOB:
PYKOBOJICTBO ISl BpadueH U crieruainuctoB. M.: MenuuunHa.
4. Kysnenos, J[. JI. (2018). MuHoBanuu B TeleMEIHWIIMHE U MOOWIIbHBIC
MEUITMHCKUE TIpuioxkeHus. ExarepunOypr: YpdY.
5. BacunbeB, M. N. (2022). DnekTpoHHOE 3APABOOXPAHCHUE W HHU(PPOBBIC

TexHoJIoruu B Meauimue. M.: Ctpoiun3zar.

214



Caenenusi 00 aBrope(-ax): Mnamanosa [cennem AHzmvipadosena npenooagsamernn
Kageopwvr ncuxuampuu, napronocuu u meouyunckou ncuxonozuu I ocyoapcmeennozo

Mmeouyunckoeo ynueepcumema Typkmenucmana umenu Meipama I appuviesa

QOOEKT UIIITOTEPAIIUUA ITPU JEITPECCHUN)

YAK: 615.825:616.895.4

AHHOTaUA

Unnorepanus (Tepanus ¢ HMCHOJb30BAaHHWEM JIOMIAJEH) B TOCJICIHHUE TOMAbI
paccMmarpuBaeTrcsi Kak A(P(EKTUBHBIA JIOMOTHUTEIBHBIA METO peaOuIuTaAIUN
NAIMEHTOB C MCUXUYECKUMHU PacCTpOMCTBAaMU, OCOOCHHO TpH Jernpeccuu. [[aHHbIN
METOJI OKa3bIBAECT MOJIOKUTEIBHOE BIUSHUE HA AMOIMOHAIBHOE COCTOSIHUE, YPOBEHB
TPEBOKHOCTH M COILIMAJIbBHYIO aJanTalydio MNalueHToB. B Te3uce mnpencTaBiIeHbI
pe3yabTaThl OIEeHKU 3(PGEKTUBHOCTU HUIIOTEpaAnuu y OOJBHBIX C JIEMPECCUBHBIMU
paccTpoiicTBaMH.

Llenp uccnegoBanus

M3yunTh BIWMSAHUE UNNOTEpAMd Ha TMCUXOA3MOIIMOHAJIBHOE COCTOSHUE
NAIlMCHTOB C Jenpeccue M omeHUTh €€ 3(h(EKTUBHOCTh KaK JIOMOJHUTEIHHOTO
METO/Ia JICUCHHSI.

Marepualibl 1 METObI

B wnccnenoBanne ObUIM BKIIIOYEHBI MAIlMEHTHI B Bo3pacte OoT 18 mo 45 ner ¢
JTUAarHOCTUPOBAHHON JEMPECCHe CpeIHer cTeneHu TshKecTH. llarueHTsl ObuH
pa3fesieHbl Ha JIBE TPYTIIIbL:

DKCIepUMEHTaIbHAs TPpyMa — CTaHaapTHas (apMakoTepanus + UMIoTepanus
(2-3 ceanca B HeJeIO, Kypc 8 HEAEb)

KoHnTponbsHas rpyrina — TOJabKO cTaHgapTHas ¢hapMakoTepanus

JIJ1s1 OLIEHKH MCTOJIb30BAIUCh:

[kana nenpeccuu beka (BDI)

[kana 'amunsrona (HDRS)
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AHKETBI CAMOOIIEHKH 3MOIIMOHAJIBHOIO COCTOSTHUS M KaueCTBa KU3HU

Pesynbraret

B rpynne, nonydaBmiedt uNmoTepanuio, ObUIM BBISBICHBI 3HAUYUTEIIbHbBIC
ITOJIOKUTEIILHBIC N3MEHCHUS :

CHmxenue ypoBHs aenpeccun Ha 35-50%

YMeHbIlIeHUE TPEBOKHOCTH ¥ AIMOITMOHATIBLHOTO HAIIPSIKEHUS

IToBbIIIEHUE COIMAIBHOM aKTUBHOCTH U MOTHBAIIUHN

Viy4rieHrue caMOOLIEHKY U SMOIIMOHAILHOM CTaOMIBHOCTH

B xoHTponbHOU Trpylilie AMHAMUKA YIydllleHHs OblIa MEHEe BBIPAXKEHHOU U
pa3BUBaJIach ME/JICHHEE.

OO6cyxienne

[TonoxuTtenpHbId A PEKT UNMOTEpANHU MOXKET OBITh CBSI3aH C HECKOJbKUMU
MeXaHH3MaMU:

OMOIMOHAJIBHBIN KOHTAKT C dKUBOTHBIM CHUKAET YPOBEHb KOPTU30J1a

dusnyeckasi akKTHBHOCTh CITIOCOOCTBYET BhIpaObOTKe YHAOP(PUHOB, CEpOTOHUHA U
nodaMuHa

[IpeObiBaHME HA CBEXXEM BO3yXe CHIKAET YPOBEHb CTpecca

VnydiieHue NcCuXoMOTOPHOM KOOPAMHALIMK U KOHIIEHTPAIIMU BHUMAHUS

Takum 00pa3om, uUImoTepanusi OKa3blBaeT KOMIUIEKCHOE TICUXO0HOJIOTHYECKOe
BO3JECHUCTBHUE HA MALIMEHTOB C JIETIPECCUECH.

3aKIIoueHue

Nnmorepanus sBiasercs 3¢G(GEKTUBHBIM JOMOIHUTEILHBIM METOJIOM JICUSHUS
JETPECCHH, CTIOCOOCTBYIOIIMM YIYUYIISHHIO SMOIIMOHAIBLHOTO COCTOSHUS, CHUKCHHUIO
CHMIITOMOB JICTIPECCUU U MOBBIIICHUIO Ka4yeCTBa KU3HU MallMeHTOB. PekoMenayercs
BKJIIOUCHHE JIaHHOTO METOJla B MPOrpaMMbl peadMIMTALMK TCUXHUATPUUECKUX

IIanucHTOB.

Cnucok nmreparypbl
American Psychiatric Association. Diagnostic and Statistical Manual of Mental

Disorders (DSM-5-TR). Washington, DC, 2022.
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Becker M., Harris A. Animal-Assisted Therapy in Mental Health Care. New York:
Springer, 2020.

Fine A. H. Handbook on Animal-Assisted Therapy: Foundations and Guidelines.
Academic Press, 2019.

Levinson B. M. Pet-Oriented Child Psychotherapy. Springfield: Charles C. Thomas,
2018.

Barker S. B., Dawson K. S. “The effects of animal-assisted therapy on anxiety and
depression.” Journal of Clinical Psychology, 2017.

O’Haire M. E. “Animal-assisted intervention for autism spectrum disorder: A
systematic review.” Journal of Autism and Developmental Disorders, 2018.

Palley L. S., O’Rourke P. P. “The effects of equine-assisted activities on mental
health.” Psychiatric Services, 2016.

Vidrine M., Owen-Smith P. “Equine-assisted psychotherapy: A mental health
intervention.” Journal of Psychosocial Nursing, 2015.

Kruger K. A., Serpell J. A. “Animal-assisted interventions in mental health.” Annual
Review of Clinical Psychology, 2019.

Rothe E. Q. et al. “Human—animal interaction and its impact on health.” International

Journal of Environmental Research and Public Health, 2021.
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Caenenus 00 aBrope(-ax): Tounviesa Kymyw Ilenaesna npenooasamens Kageopwi
ncuxuampuu, HapKoIoSUU u MmeduyuHckou ncuxonoauu Iocyoapcmeennozo

Mmeouyunckoeo ynueepcumema Typkmenucmana umenu Meipama I appuviesa

«[ICUXOJIOTNYECKASI PEABUJIUTAIIUSI TIPU PACCTPOMCTBAX
AYTUCTUYECKOI'O CIIEKTPA Y JTETEW»

UDK: 616.896-053.2:159.9

AHHOTaUA

PaccrpoiictBa aytuctuyeckoro cnekrpa (PAC) y gereil xapakrtepusyrorcs
HapYIICHUSIMU COIMAJIBLHOTO B3aMMOJICUCTBUSI, KOMMYHHUKAIIUKM U OTPAHUYCHHBIM,
MOBTOPSAIOIIMMCS ToBeieHUeM. [Icuxonornyeckas peaOuauTalus UTPaeT KIHOUYEBYIO
pONb B YAYUIIEHUW aJlanTalldd M KadecTBa JKU3HM Takux jereid. B pabore
PaccMOTpPEHbI OCHOBHBIE METO/IbI ICUXOJIOTUYECKON KOPPEKIMH U X 3P(HEKTUBHOCTD.

Lenp nccnenoBanus

N3yunth 3¢ (HeKTUBHOCTH METOAOB MICUXOJIIOTMUYECKON peadMIuTaluu y AeTei C
paccTpoiCTBaAMH ayTUCTUUYECKOIO CIIEKTPa U OMPEACIIUTh UX BIUSHUE HAa COLIMAIBHOE
Y KOTHUTUBHOE Pa3BUTHE.

Marepuaiibl 1 METObI

B nccnenoBanun yuyactBoBasu 1€ty ¢ nuarHoctupoBanHbiM PAC B Bo3pacte 4—
10 net. [IpuMeHsIIUCH ClIEYIOMINE METObI TICUXOJIOTNYECKON peaOuInuTalun:

IloBenenueckas tepanus (ABA-tepanus)

Urposas tepanus

Apr-Tepanus

CeHcopHasi UHTErpallMOHHAS Tepanus

CemeliHO€ KOHCYIBTUPOBAHUE

Ouenka 3¢ ()EKTUBHOCTH MPOBOIMIIACH C UCTIOJIB30BAHUEM

[Ixaner CARS (Childhood Autism Rating Scale)

ADOS (Autism Diagnostic Observation Schedule)
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Habmronenue 3a corpanpbHON aganTanieil 1 KOMMYHUKaTUBHBIMU HaBbIKAMHU

Pesynbraret

[Tocne Kypca MCUXOJIOTHYECKOW peadMIMTAMK ObUTH OTMEUCHBI CIICTYIOIIHEC
W3MCHCHHS:

Viyumenue couuanbHOro B3anmoaencteus y 60—70% nerei

[ToBbIlIeHHE YPOBHSI KOMMYHUKATUBHBIX HABBIKOB

CHIKeHUE BBIPAKEHHOCTH CTEPESOTHITHOTO ITOBEACHUS

ViydieHne SMOIIMOHAIBHOTO KOHTAKTa C POIUTEISAMHU U CIICITUATUCTaMU

[ToBeIlIeHHE aganTauu B y4eOHOM cpere

Haubonee sppexkrnBHBIMU MeTOaMU OKa3aiauch ABA-Tepanus u ceHCOpHas
UHTETpAIMOHHAS TepPaITs.

OO6cyxienne

DddextuBHOCTE TICHMXOJOTHYECKON peadbmmuranmun npu PAC  cBs3aHa ¢
IUTACTUYHOCTBIO JIETCKOM HEPBHOM cucTeMbl. KOMIIIIEKCHBINM MOIXO0/ MO3BOJISET:

®opMuUpOBaTH COMHATBHO MPUEMIIEMOE TTOBEICHUE

Pa3BuBaTh KOTHUTUBHBIE (DYHKITUU

ViydiaTe SMOLMOHATIBHYIO PETYISLIUIO

CHMIXaTh ypOBEHb TPEBOKHOCTHU

Ponb ceMbu gBNISE€TCS KPUTHUECKU BAXKHOM B TIPOIECCE PEaOMITUTAIIIH.

3aKkIIroueHue

[lcuxonoruueckass peabunuTanus SBISETCS OCHOBOW KOMIUIEKCHOW TOMOIIIH
JIETSIM C PAcCTPOMCTBAMU ayTUCTUYECKOTO CHEeKTpa. PaHHee Hayano KOPPEeKIIMOHHBIX
MEPOTIPHUATUN 3HAYUTEIHHO YIYUIIaeT MPOTHO3 M KAY€CTBO KM3HU MAIMEHTOB.
Cnucok nuTeparypsl
American Psychiatric Association. DSM-5-TR. 2022.
Lord C., Brugha T. S. “Autism spectrum disorder.” The Lancet, 2020.
Volkmar F. R. Autism and Pervasive Developmental Disorders. Cambridge
University Press, 2019.
Dawson G. “Early behavioral intervention in autism.” Pediatrics, 2018.

Schreibman L. Applied Behavior Analysis in Autism. 2016.
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Rogers S. J. “Early intervention for autism spectrum disorder.” Journal of Child
Psychology, 2021.

Ozonoff S. “Developmental perspectives on autism.” Annual Review of Clinical
Psychology, 2017.

Peters-Schefter N. “Effectiveness of ABA therapy.” Research in Autism Spectrum
Disorders, 2019.

Kasari C. “Social communication interventions in autism.” Journal of Autism and
Developmental Disorders, 2020.

Hyman S. L. “Management of autism spectrum disorder.” New England Journal of

Medicine, 2020.
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Caenenusi 00 aBrTope(-ax): [apovies Tacaneenou Jlosnenosuu npunpodogamerv
Kageopvl ncuxuampuu, HaApKoaio2uu U MeOUuyuHckou ncuxonoeuu I ocyoapcmeennoco

Mmeouyunckoeo ynueepcumema Typkmenucmana umenu Meipama I appuviesa

«HUKOTHHOBAS 3ABUCUMOCTH U EE CBA3b C
ICUXUATPUUECKUMHA PACCTPOUCTBAMMN»

UDK: 616.89-008.441.13:613.84

AHHOTaUA

HuxoTnHOBast 3aBUCUMOCTD SIBIISICTCSI OJTHOM M3 Hanbosee pacipoCTpaHEHHBIX
dbopM XuUMHUYECKOH aIauKIMU BO BCEM mupe. OHa TECHO CBs3aHA C Pa3IMYHBIMU
MICUXUYECKUMHU PACCTPOMCTBAMHU, BKJIIOYas JACMPECCHUIO, TPEBOXKHBIE PaCCTPONCTBA U
mu3odppernto. B gaHHONM paboTe paccMaTpUBArOTCS MEXaHU3MBbI (POPMHUPOBAHUS
3aBUCHMOCTH U €€ BIUSHUE HA IICUXUYECKOE 3I0POBbE.

Lenp nccnenoBanus

N3yunTh  B3aMMOCBSI3b  MEXKIY  HUKOTHHOBOM  3aBUCUMOCTBIO U
NICUXUATPUUYECKUMU PACCTPONCTBAMHU, a TAKKE OLIEHUTDH BIMSAHUE KypPEHHS HA TEUEHUE
NICUXUYECKUX 3a00IeBaHUH.

Marepuaiibl 1 METObI

[IpoBenen aHanmu3 HAaydyHOW JUTEpATypbl W KIMHUYECKUX HAOIIOICHHIMA
MAIMEHTOB C HUKOTMHOBOM 3aBHUCUMOCTBIO WM COIYTCTBYKOLIUMH HCUXUYECKUMU
paccrpoiictBamu. OII€eHUBAINCH:

VYpoBeHb HUKOTUHOBOM 3aBUCUMOCTH (TecT ParepcTpéma)

Hannune nenpeccuBHBIX U TPEBOKHBIX CUMIITOMOB

[Icuxuarpuyecknii aHaMHe3 MalMEHTOB

Pe3ynprarel

HccaenoBanus mmokasanau, 4To:

VY nanueHToB c Jienpeccueil yacToTa KypeHusl 3HAYUTEIbHO BbIIIE, YeEM B 001IeH

MMOIyJsiouun
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HukoTrH BpeMEHHO CHIXAECT TPEBOKHOCTH, HO B JOJATOCPOYHON MEPCIECKTHUBE
YCHJIMBACT CUMIITOMBI JISTIPECCUU

VY mauuMeHToB ¢ mMH30ppeHUel pacupoCTPaHEHHOCTh KypeHHusl JocTuraer 60—
80%

HukoTrHOBass 3aBUCHMOCTH YXYAIIA€T KOTHUTHBHBIC (PYHKIIMH W CHIDKACT
3G (HEKTUBHOCTB JIEYEHUS] ICUXUUECKUX PACCTPOMUCTB

OO6cyxenue

B3aumMocCBs3p  MEXKIy HHUKOTHHOM H  IICHXHYCCKHUMH  PacCTPOUCTBAMHM
00BSICHACTCS HECKOIIBKUMU MEXaHU3MaMH

BosnelicTBre HUKOTHHA Ha T0()aMHHEPTHYESCKYIO CUCTEMY MO3Ta

BpeMeHHoe o0jierueHre TpeBOrd MPUBOIUT K (DOPMHUPOBAHUIO 3aBUCUMOCTH

Hapymenue HefipomeauaropHoro 6ananca (CepoToOHUH, J0(haMuH)

Hcnonb3oBaHue KypeHUs Kak (OpMbI CaMOPETYIISIIUHU TIPU CTPECCe

Takum 00pa3oM, HUKOTHHOBAas 3aBUCHMOCTb MOXKET pPacCMaTpPHUBATHCS Kak
¢dakTop, yXyamaroiuui TeYeHHe IICUXUYECKUX 3a00IeBaHMi.

3aKIIroueHue

HukotnHOBass ~ 3aBUCMMOCTh  TECHO CBsi3aHa C  [CUXHATPUYECKUMHU
paccTpOMCTBaMM W OKAa3bIBA€T HETaTUBHOE BIUSHUE HA HUX TEYCHHE U TPOTHO3.
Heo0Oxomum KOMILJIEKCHBIN MOAX0I, BKJTIOYAFOIINH MICUXOTEPATTHAIO u
MEIMKAaMEHTO3HYIO MOAIECPKKY, HAIPABICHHBIA Ha OTKa3 OT KypEeHHs Y MaIlMeHTOB C
MICUXUYECKUMHU HAPYIICHUSIMHU.
Cnucok nuTeparypsl
American Psychiatric Association. DSM-5-TR. 2022.
World Health Organization. Tobacco use and mental health, 2021.
Hughes J. R. “Nicotine dependence and psychiatric disorders.” Addiction, 2019.
Kalman D. “Smoking and mental illness.” Psychiatric Services, 2018.
Le Foll B. “Nicotine addiction mechanisms.” Nature Reviews Neuroscience, 2020.
Glassman A. H. “Smoking and depression.” JAMA Psychiatry, 2017.
Lasser K. “Smoking and mental illness prevalence.” JAMA, 2016.

Mineur Y. S. “Nicotine and brain reward pathways.” Biological Psychiatry, 2018.
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Prochaska J. J. “Smoking cessation in psychiatric patients.” NEJM, 2020.
Benowitz N. L. “Nicotine addiction.” New England Journal of Medicine, 2017.

223



Ceenenusi 00 aBrtope(-ax): Hoxypos A. 3asedyrowuii kageopoti Cmapuiuil
npenooasamensb Kageopvl NCUXUAMPUU, HAPKOLOSUU U MEOUYUHCKOU NCUXOIO02UU
Tocyoapcmeennozo meduyunckozo ynusepcumema Typkmenucmana umenu Moipama

Tappoviesa

«BJIMAHUE KYPEHUA TABAKA HA DMOIIUMOHAJIBHBIE
PACCTPOMCTBA U ATPECCHIO Y IOJPOCTKOB»

UDK: 616.89-008.441.13-053.6:159.9

AHHOTaUA

Kypenue tabaka cpeaym moapOCTKOB SIBJISIETCSI aKTyaJIbHOW MEIHKO-
COIMAILHOM TTPOOIEeMOH, CBA3aHHOM ¢ (HOPMUPOBAHUEM HUKOTHUHOBOW 3aBUCUMOCTH
U HapyIICHUsIMU TICUX03MOLIMOHATLHOU cepbl. HUKOTHH OKka3biBaeT BIUSHUE HA
[IEHTPAJIbHYIO HEPBHYIO CUCTEMY, UTO MOXET CIIOCOOCTBOBATH Pa3BUTHIO
HMOIIMOHATIFHON HECTAOMIIBHOCTHU, MOBBIIIIEHHONW TPEBOKHOCTH U arpeCCUBHOTO
noBeneHus. B pabote paccmarpuBaroTcsi 0COOEHHOCTH BIMSIHUS TAOAKOKYpPEHHS Ha
AMOIMOHATBHOE COCTOSIHUE U MTOBEJCHYECKNE PEAKIIUN MTOAPOCTKOB.

Llenp nccnenoBanus

N3yuuts BiusHue TaOAKOKYpPEHUS HA Pa3BUTHE SMOIMOHATIBHBIX HAPYIICHUH U
arpecCUBHOIO MOBEJICHUS Y MOAPOCTKOB.

Marepualibl 1 METObI

[IpoBeneH aHanu3 HayYHOU TUTEPATYPhl U HAOIIOACHHE 32 TIOJPOCTKAMH B
Bo3pacte 13—18 net. Mcronb30Bainch CIEAYIOUUE METOIbL:

AHKETUpOBaHHUE MO YPOBHIO HUKOTMHOBOM 3aBucuMocTH (TecT darepcrpéma)

[IIkanbl OEHKU TPEBOKHOCTHU U AETPECCUU

OnpocuHuku arpeccuBHoro noseAeHus (Buss—Perry Aggression Questionnaire)

Knunundeckoe Habnronenue

Pe3ynbraret
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VY noapoCTKOB, pETYASPHO YHOTPEOISIOMNX TaOaK, BbISIBICHBI CIEAYIOLINE
0COOEHHOCTH:

[loBbIlIEeHHE YPOBHS 3MOLMOHATBHOW HECTAOMIBHOCTH

VYBenuueHue pazapaskuTeIbHOCTH U UMITYIIbCUBHOCTH

Poct nmokazareneit BepOanbHOU U PU3HUECKOI arpeccuu

CHMXeHue CTPEeCCOyCTOMYUBOCTHU

Bonee yacTeie nposiBIEHUS TPEBOKHO-IEIIPECCUBHBIX CUMIITOMOB

[lo cpaBHEHMIO C HEKYPAILIMMU MOIPOCTKAMHU, Y KypsAUIUX HaOmronancs oonee
BBICOKMI YPOBEHb MOBEICHUECKUX HAPYILICHUH.

OO6cyxenue

BnusHue HUKOTHMHA HaA MMCUXOOMOIMMOHAJIBHOC COCTOAHUC IMOAPOCTKOB CBA3AHO

BosnerictBueM Ha 1o)aMUHEPTHUECKYHO CUCTEMY MO3Tra
Hapyiieauem mporeccoB caMOKOHTPOJISI 1 TOPMOKEHHST UMITYIIHCOB
dopMHUpPOBAHUEM 3aBUCUMOCTH KaK CTIIOCO0a «CaMOPETYIISIINK CTPEecca
ConnanpHbpiMH (akTOpaMu (TPYIIIOBOE JIaBJICHHE, CEMEHHBIC MMPOOIEMBI)
Takum o6pa3zoM, KypeHHE MOXKET YCUITUBATh SMOIIMOHAIBHYIO JUCPET YIISIHIO
U arpeCCUBHOE MOBEICHUE.
3akJIroueHue
TabakokypeHue y OIPOCTKOB CBSI3aHO C MOBBIIIIEHUEM YPOBHS
AMOIMOHATLHBIX PACCTPOUCTB U arpeccuu. [IpodunakTika HUKOTHHOBOU
3aBUCUMOCTH JIOJDKHA BKJTFOUATh TICUXOJIOTHYECKOE KOHCYJIBTUPOBAHHE,
o0Opa3oBaresbHbIE TPOTPAMMBI U CEMEUHYIO MOIIEPIKKY.
Cnucok nuTeparypsl
World Health Organization. Adolescent tobacco use and mental health, 2022.
American Psychiatric Association. DSM-5-TR, 2022.
Buss A. H., Perry M. “The Aggression Questionnaire.” Journal of Personality and
Social Psychology, 2018.
Steinberg L. “Adolescent brain development and behavior.” Annual Review of

Psychology, 2017.
225



Prokhorov A. V. “Smoking in adolescents and psychological factors.” Addictive
Behaviors, 2019.

Sussman S. “Youth smoking prevention.” Journal of Adolescent Health, 2020.

Ernst M. “Nicotine and adolescent brain development.” Biological Psychiatry, 2018.
Leatherdale S. T. “Youth smoking patterns.” Public Health Reports, 2017.

Johnston L. D. “Monitoring the Future study.” University of Michigan, 2021.

Patton G. C. “Adolescent substance use and mental health.” The Lancet Psychiatry,
2020.

226



Caenenusi 00 aBrope(-ax): Aumamypaoos IceHmvipam 3asedyiowuil Kageopotl
Cmapwuti npenooasamens Kageopvl opeaHuzayus, ynpagienue U IKOHOMUKU
30pasooxpanenus I ocyoapcmeenno2o meouyuHcko2o yHugepcumema Typkmenucmana

umenu Mvipama I appviesa

«OIIEHKA D®®EKTUBHOCTH OPTAHU3AIIMOHHOM
AEATEJIBHOCTHU CTOMATOJJIOI'MYECKUX TOJIMKJIMHUK B
COBPEMEHHBIX YCJIIOBUAX»

YK 616.31:614.2

AHHOTaUA:

B pabGore paccMarpuBalOTCs OCHOBHBIC TIOKa3aTelud OpraHU3allMOHHON
NESTEIBbHOCTH CTOMATOJIOTHYECKUX TMONUKIMHUK M MX BIMSHUE Ha KauyecTBO U
JIOCTYITHOCTh CcTOMarosiorudeckod mnomoniu. [lpoBenéH aHanu3 COBPEMEHHBIX
MOJIXOZIOB K OlleHKe 3P (HEeKTUBHOCTH (HYHKIIMOHUPOBAHUS METUIIMHCKUX OPTaHU3aIUN
CTOMATOJIOTHYECKOTO MPOQUIIS.

KiroueBbie CJIOBA: CTOMATOJIOTHYECKast IIOMOIIIb, MOJIMKIIMHUKA,
3G (PEeKTUBHOCTh, OpraHu3alusg 3APaBOOXPAHEHUS, I[OKa3arelu JesTEIbHOCTH,
KaueCTBO YCIIYT.

AKTyaJIbHOCTB:

B ycnoBusix pocta moTpeOHOCTH HACEICHHS B CTOMATOJIOTMYECKONW TTOMOIIU H
OTPaHUYECHHOCTH PECYPCOB 0CO00E 3HAYEHUE MPHOOpeTaeT oreHKa 3(h(PEKTUBHOCTH
NEATEIbHOCTH  CTOMATOJIOTMYECKUX TMOJUKIUHHUK. [loBbllIeHHME KadecTBa W
JOCTYITHOCTH YCIYT TpeOyeT BHEIPEHUS COBPEMEHHBIX METOAOB YIPABICHUS U
aHaliM3a nokasarenei padoThl MEAUIIMHCKUX OpraHU3aIUu.

Llenp uccnenoBanus:

OueHuTh  KJIIOYEBbIE  MOKA3aTelyd  OPraHU3alMOHHON  JIESTEIbHOCTU
CTOMATOJIOTMYECKUX  TMOJMUKIMHUK W  ONPEACNIUTh IMYTU TOBBIIIEHUS  HX

3(phEeKTUBHOCTH.
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Marepuasl U METOIBL:

Hcnons3oBaHbl METOJBI aHalM3a HAYYHOW JUTEpaTyphl, CTAaTUCTUYECKUX
JAQHHBIX, OTYETHOM JOKYMEHTAllMd MEAMIIMHCKUX OpraHu3aluii, a Takxke
CpPaBHUTENbHBIA  aHAIW3  TOKa3zaTeled  JACATEIbHOCTH  CTOMATOJOTHYECKHUX
YUPEKICHUN.

Pesynbrarsl u o0CcyXaeHue:

AHanu3 TOKaszajd, 4YTO OCHOBHBIMM  TOKazaTesiMU  d(PdeKTUBHOCTU
JIESITETLHOCTH CTOMATOJIOTUUECKHUX TTOTUKIMHUK SIBIISTFOTCS :

OO6ecrieueHHOCTh BpauyeOHBIMU KaJ[paMU U YPOBEHb UX KBaTU(UKAIUY;

O0beM OKa3aHHBIX CTOMATOJIOTUYECKUX YCIIYT;

[TokazaTens MocenaeMoCTH U TOCTYITHOCTH MEIUIIMHCKON TOMOIIIH;

Cpennsist Harpy3ka Ha Bpaya-CTOMATOJIOra;

VYpoBeHb KauecTBa OKa3aHUS MEIUIMHCKUX YCIYT W YIOBIECTBOPEHHOCTH
ITaI[EHTOB;

D} heKTUBHOCTD UCTIOB30BAHUS MaTePUATIbHO-TEXHUYECKON 0a3bl.

YcTaHOBIEHO, YTO BHEAPEHHE COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHUN
(37eKTpoHHAsl  3amuch, IMdpoBas JAHATHOCTUKA) CIOCOOCTBYET IOBBIIICHHIO
JTOCTYITHOCTHU ¥ COKPAIIEHHUIO BPEMEHH OXKHUaHUS IMAIlICHTOB.

Baxxabeim HarpaBJIeHHEM SIBJIAETCS pa3BUTHE popUIaKTHICCKOM
CTOMATOJIOTHH, YTO IO3BOJISICT CHU3UTH PACIPOCTPAHEHHOCTh CTOMATOJOTHYECKHX
3a00JI€BaHUI U YMCHBIIINTH HATPY3KY Ha JICUSOHBIC YUPECKICHUS.

JIOTIOJIHUTENILHO BBISBICHO, YTO ONTHUMH3AIMS OPraHU3AIMOHHOU CTPYKTYPHI,
BHEJPEHUE CTAHAAPTOB OKa3aHUS MEIUIIMHCKON TOMOIIM M TOBBIIICHHE YpPOBHS
VIOpaBICHUS pPeCcypcaMu CIOCOOCTBYIOT VIYYIICHHIO IIOKa3aTelIe IesATeIbHOCTH
MOJIMKJINHHUK.

3aKIIouYCHHE:

Ouenka Mokazarejieil OpraHU3alMOHHON AEATEIBHOCTH CTOMATOJIOTHYECKUX
TIONUKJIMHUK  SIBJIIETCS BaXXHBIM HHCTPYMEHTOM TIOBBIIICHHUS 3()(PEKTUBHOCTH

CUCTEMBI CTOMATOJIOTMYECKOM MOMOIIU. KOMIUIEKCHBIM TOAXOA K YIPABJICHHUIO H
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BHE/IPEHUE COBPEMEHHBIX TEXHOJIOTHH MO3BOJISIOT MOBBICUTH KAYECTBO MEAUIIMHCKIX
YCIIYT U YIOBJIETBOPEHHOCTh HACEIECHUS.

Jluteparypa:

JleontheB B.K. Opranuzanusa ctomaronorndeckoi nomomu. — M., 2020.

Ky3spmuna 2.M. [Ipodunaktruueckas ctomaronorus. — M., 2019.

World Health Organization. Oral health programmes. — WHO, 2022.

OECD. Health Care Quality Indicators. — 2021.
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Caenenusi 00 aBtope(-ax): Amaes l[owa Cmapwuii npenooasamenv Kagpeopni
opeaHu3ayusa,ynpasieHue U  IKOHOMUKa 30pagooxpanenusi locyoapcmeennozo

Mmeouyunckoeo ynueepcumema Typkmenucmana umenu Moipama I appuviesa

«POJIb MEJJULIMHCKOI'O CTPAXOBAHMS B OBECHEYEHUU
JTOCTYIMHOCTHU U KAYECTBA MEJULIMHCKON OMOILW»

YK 614.2:368.9

AHHOTaNUA:

B cratbe paccMarpuBaroTCS OCHOBHBIC ACIEKThI MEIUIIMHCKOTO CTPaXOBaHUS
KaK Ba)XHOTO OJJIEMEHTAa CHUCTEMBI 3PAaBOOXpPAHCHUS. AHAIU3UPYETCS BIUSHHE
CTPaxOBbIX MEXaHU3MOB Ha JOCTYIMHOCTh U Ka4€CTBO MEIUITMHCKON TTOMOIIIH, a TAKKe
Ha 3¢ (HEeKTUBHOCTHh PYHKIIMOHUPOBAHUS MEIUIIMHCKUX OpraHU3alIHA.

KittoueBsie ci0Ba: MEAUIIMHCKOE CTPaXOBaHUE, 3PABOOXPAHEHUE, JOCTYITHOCTD
MEIUIIMHCKON MTOMOIIH, KaueCTBO yCIYT, ((UHAHCUPOBAaHUE, CTPAXOBBIE MOJIETIH.

AKTYyaJIbHOCTB:

B coBpeMeHHBIX YCIOBUSX Pa3BUTHE CUCTEMBI 3PaBOOXPAHEHHUS HEBO3MOMKHO
0e3 a(ddeKkTUBHBIX MeXaHU3MOB (pUHAHCHpPOBaHUA. MEIHMIIMHCKOE CTpaxOBaHUE
ABIISICTCS OJJHUM M3 KJIIOUEBBIX HHCTPYMEHTOB O0ECIIEUEHHS] YCTOUYUBOCTH CHCTEMBI
3IpaBOOXPAHEHUs, TO3BOJISASI paCIpeneisiTh (DUMHAHCOBBIE PHUCKH M 0OOECIeYHnBaTh
JOCTYTI HACEJIEHUS K MEAUIIUHCKUM YCIyTaM.

Llenp uccnenoBanus:

N3y4uTh poib METUIIMHCKOTO CTPaxOBaHHS B MOBBIMICHUU 3(PHEKTUBHOCTU H
JOCTYITHOCTH MEIUIIMHCKON MTOMOIIIH.

Marepuansl 1 METOJIBL:

B paGote ncnonp30BaHbl METOABI aHAIM3A HAYYHOU JIUTEPATyPhl, HOPMATUBHO-
MPABOBBIX JIOKYMEHTOB, a TAaKXXe CPABHUTEIHHBIM aHAM3 Pa3INdHBIX MOJeNeh

MCAUIMUMHCKOI'O CTpaxOBaHMA.
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Pesynbrarsl u o0Cy)XaeHue:

AHanu3 TokKaszaj, 4TO MEIUIIMHCKOE CTPAXOBAHHWE BBIMONHSCT PSJl BaKHBIX
GyHKLIMI:

ObecneueHre (PUHAHCOBOM 3alllMTHl HACEJNEHHMS OT BBICOKMX 3arpaTr Ha
MEIUITUTHCKYIO TTOMOIITb;

[ToBeImIeHUE TOCTYITHOCTH MEAUITMHCKHAX YCIIYT;

CTUMyIUpPOBaHWE MEIUIIMHCKUX OpraHu3alliii K TIOBBIIICHUIO KauyecTBa
OKa3bIBa€MOM MOMOIIIY;

O¢ddexTuBHOE pacnpeeneHre pecypcoB B CUCTEME 3PaBOOXPaHEHHUS.

BBICISIFOT OCHOBHBIE MOJICIIH METUITUHCKOTO CTPAaX0OBaHUs: TOCYIapPCTBCHHYIO,
COllMAJIbHYI0 W 4acTHyto. Haubonee pacnpocTpaHEHHOUM SIBIsSETCS CMelIaHHas
MOJI€Jb, COUETAIOIAsl BJIEMEHTHI 00s13aTEIbHOTO U JOOPOBOIBHOIO CTPAXOBAHUS.

BHenpeHue cTpaxoBBIX MEXaHU3MOB CIIOCOOCTBYET Pa3BUTHIO KOHKYPCHIIMH
Cpeayd MEAUIIMHCKUX OpraHu3aluid, TOBBIIICEHUIO KauyecTBa OOCIYy)XKHBaHUS U
BHEJPEHUIO COBPEMEHHBIX TEXHOJIOTUH.

Oco0oe 3HaueHHWE HMEET KOHTPOJIb KayecTBa MEIUIIMHCKON TIOMOIIM CO
CTOPOHBI CTPAaXOBBIX OpraHU3aIMil, YTO MO3BOJIAET CHUXATh PUCKU MEIUIIMHCKHUX
OIIMOOK ¥ TIOBBIIIATh YPOBEHB YIOBIETBOPEHHOCTHU MAIMEHTOB.

3aKioYeHue:

MenunuHCKOEe CTpaxOBaHWE WrpaeT KIIOYEBYI0 pPOJb B  OOECICYCHHUH
YCTOWYUBOTO (PYHKIIMOHUPOBAHUS CHCTEMBI 3[IpaBOOXpaHEHUs. Pa3BUTHE CTPaXOBBIX
MEXaHH3MOB CIIOCOOCTBYET TMOBBIIICHUIO TOCTYIMHOCTH M KadecTBAa MEIUITMHCKOM
MOMOIITH, a TaKke 3(PPEKTUBHOMY HCITOIB30BAHUIO PECYPCOB.

Jlureparypa:

Kyuepenko B.3. Oxonomuka 3apaBooxpanenus. — M., 2019.

Crapony6or B.I. O6iiecTBeHHOE 310pOBbE U 3/ipaBooxpanenue. — M., 2020.
World Health Organization. Health financing policy. — WHO, 2021.

OECD. Health Systems Financing. — 2022.
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Caenenusi 00 aBtope(-ax): Amaes l[owa Cmapwuii npenooasamenv Kagpeopni
opeaHu3ayusa,ynpasieHue U  IKOHOMUKa 30pagooxpanenusi locyoapcmeennozo

Mmeouyunckoeo ynueepcumema Typkmenucmana umenu Meipama I appuviesa

«COBEPHIEHCTBOBAHUME CUCTEMbI OBA3ATEJIBHOI'O
MEJIUIINHCKOI'O CTPAXOBAHUSA B COBPEMEHHBIX YCJIOBUAX)>

YK 614.2:368.91

AHHOTaNUA:

B pabore paccmarpuBalOTCsi OCHOBHBIE HANpaBICHUS PA3BUTHS CHUCTEMBI
obs3aTennbHOrO MemunuHCKoro crpaxoBanus (OMC) kak KIHOYEBOTO MeEXaHH3Ma
(bUMHAHCUPOBAaHUS 3APABOOXpAHEHUSA. AHAIM3UPYIOTCSA (HAKTOPHI, BIUSAIONIUME Ha
sbdextuBHOCTH DyHKUIMOHUpOBaHUs OMC, a TakKe myTH MOBBIIIEHUS JOCTYITHOCTH
M KauecTBa MEIUIIUHCKON TTOMOIIIH.

KitoueBbie CJIOBA: o0s13aTeIbHOe MEAUITMTHCKOE CTpaxoOBaHHE,
3paBoOXpaHeHne, (GPMHAHCUPOBAHUE, JOCTYITHOCTh MEAUIIMHCKON MTOMOIIH, KaueCTBO
YCIYT, CTPaxoBasi CUCTEMA.

AKTYyaJIbHOCTB:

O0s13aTennbHOE MEIUIIMHCKOE CTPAXOBAaHUE SIBISIETCS BAXKHEHIIIMM DJIEMEHTOM
CUCTEMBI  37PaBOOXpPAHEHUS, OOCCIEYMBAIOIINM  TapaHTUPOBAHHBIA  O0BEM
MEIUIHUHCKOW TIOMOIIM HACEIEeHUI0. B  yCIOBUSX COLHUAIBHO-2KOHOMUYECKUX
M3MEHEHHI BO3pacTaeT HEoOXOJUMOCTh COBEpIIEHCTBOBaHUs MexaHu3dmMoB OMC,
HAIPaBICHHBIX Ha TOBBIIMICHHE dS(PPEKTUBHOCTH UCIMOIb30BaHMS (UHAHCOBBIX
PECYPCOB U KaueCTBa MEIUIIMHCKUX YCIIYT.

Llenp uccnenoBanus:

OnpenenuTs MPUOPUTETHHIC HAMPABICHUS PA3BUTHUS CUCTEMBI 0053aTE€IHLHOTO
MEUIIMHCKOTO CTPAaXOBaHUS JIJIsl MOBBIIEHUS 3(PHEKTUBHOCTHU 3IPABOOXPAHEHHSI.

Marepuansl U1 METOJIBL:
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Hcrnonb30BaHbl METOBI aHATIN3a HAYYHOU JTUTEPATYPhl, HOPMATUBHO-TIPABOBBIX
aKTOB, a TaK)KE CPABHUTEIBHBIM aHAU3 MoOeNeld 00S3aTeIBbHOTO MEIMIIMHCKOTO
CTPaXOBaHMsI B Pa3IMYHBIX CTPAHAX.

Pesynbrarsl U o0CyXIeHueE:

[IpoBenéuupiii ananu3 mnokazan, 4To pasButue cucteMbl OMC Tpebyet
peanu3alyy CIeAyOUUX HalpaBIeHUN:

CoBepIICHCTBOBAHHE MEXaHM3MOB (MHAHCHPOBAHUS W  pacIpeneiieHus
CTPaXOBBIX CPEJICTB;

[ToBbIlIeHWE  TPO3PAYHOCTH  JACATCIBHOCTH  CTPAXOBBIX  MEIHUIIMHCKUX
OpraHu3aIuy;

YcuieHre KOHTPOJIS KaueCcTBa OKa3aHUS MEIUITMHCKON TTOMOIITH;

BHenpenne mUQPOBBIX TEXHOJOTHH  (2JCKTPOHHBIE TIOJWCHI, CIUHBIC
MH(GOPMAIIMOHHBIE CUCTEMBI );

Pa3BuTHE KOHKYPEHTHOM Cpebl CPper METULIMHCKUX OpTraHu3aIlHii.

Oco0oe 3HaueHne UMEET Mepexo]] K MOAENIU, OPUEHTUPOBAHHOM Ha Pe3ylIbTaThl
JICYCHUS U YIOBIETBOPEHHOCTH MAlMEHTOB. BaXKHBIM acrieKTOM SIBJISIETCS BHEAPEHUE
NPUHIIMIIOB OIUIaThl 1O KOHEYHOMY pe3ynbraty (pay-for-performance), d9to
CTUMYJIMPYET MEIUIIUHCKUE YUPEKIECHHUS K TIOBBIIIICHUIO Ka4YeCTBA yCIYT.

Pazutne cucrembl OMC Takke CBSI3aHO C PACUIMPEHUEM IEPEUHSA
rapaHTUPOBAHHBIX MEIUIIMHCKUX YCIYT U TOBBIIIEHUEM (DMHAHCOBOM YCTOMYMBOCTHU
cTpaxoBbIX (oHMOB. BHenpeHue COBpPEMEHHBIX YMPABIECHYECKUX TOAXOJ0B
criocobcTByeT Oonee A(PEKTUBHOMY HMCIOJIB30BAHUIO PECYPCOB M CHIDKCHHIO
HEIEJIEBBIX PACXOOB.

JIOTIONMHUTENFHO OTMEUYAETCsS HEOOXOAMMOCTh YCHJICHUS MPOPUIAKTUIECKOM
HAnpaBICHHOCTH  3APaBOOXpPAaHEHWS, UYTO  TO3BOJIIET  CHU3UTh  yPOBEHB
3a00JIeBa€MOCTH U YMEHBIINTH PUHAHCOBYIO Harpy3Ky Ha cuctemy OMC.

3aKJIOUEHHE:

CoBepIICHCTBOBAHUE CHCTEMBl O00S3aTEIHPHOTO MEIUIIMHCKOTO CTPaXOBAHHMSI
SBISICTCS ~ BAOXHBIM  YCJIOBHEM  YCTOWYMBOTO  Pa3BUTHS  3IPAaBOOXPAHCHHS.

KoMmuiekcHbIA  MOAXO0J, BKJIIOYAIOMIMKA OpPraHUu3allMOHHBIE, SKOHOMHYECKHE U
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TEXHOJIOTUYECKUE MEPHI, TO3BOJIUT MOBBICUTH TOCTYIMHOCTh M KAY€CTBO METUITMTHCKON
MOMOIIIY HACEJICHHUIO.

Jluteparypa:

Crapony6oB B.I. O61iecTBeHHOE 310pOBbE U 3ApaBooxpaneHue. — M., 2020.
Kyuepenko B.3. OxoHomuka 3apaBooxpanenus. — M., 2019.

World Health Organization. Health financing and universal coverage. — WHO, 2021.
OECD. Health Financing Systems. — 2022.
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Caenenusi 00 aBtope(-ax): Mawanos Axan Cmapwiuti npenodasamenv xagheopwl
opeaHu3ayusa,ynpasieHue U  IKOHOMUKa 30pagooxpanenusi locyoapcmeennozo

Mmeouyunckoeo ynueepcumema Typkmenucmana umenu Meipama I appuviesa

«ITPOBJIEMbI HHBAJIMTHOCTHU: MEIUKO-CTATUCTUYECKHUE
ACHHEKTBI 1 ITYTU OIITUMU3ALIUN>

YK 616-036.86:311

AHHOTaNUA:

B pabote paccMarpuBarOTCs COBPEMEHHBIE MEIMKO-CTATUCTUUYECKUE ACTICKTHI
WHBAJIMTHOCTH KaK BaXXHOW MEIUKO-COIMAILHON TIPOOIeMbl. AHATU3UPYIOTCS
OCHOBHBIE MMOKa3aTeIN UHBAIUIHOCTH, (PAaKTOPHI, BIUSIONINE HA €€ YPOBEHb, 4 TAKKE
HaMpaBlIeHUS COBEPIICHCTBOBAHUS CUCTEMBI MPOPUIAKTUKY U PeadbMIIUTALIUH.

KiroueBble ciioBa: HMHBaJIUWAHOCTb, MEIUKO-CTATUCTUYECKUE IIOKA3ATENH,
3a00J1eBa€MOCTb, pEAOMIUTALIMS, OOIIECTBEHHOE 37I0POBhE, KAUE€CTBO KU3HU.

AKTYyaJIbHOCTB:

NuBanuaHOCTh OCTAETCS OMHOM M3 3HAYMMBIX MEIUKO-COLUAIBHBIX MPOOJIeEM,
OKa3bIBAIOIIUX BIUSHHUE HA IeMOrpadruueckue moka3aTesn, SKOHOMUYECKOE pa3BUTHE
M KaueCTBO >KM3HHU HacesieHus. PocT XxpoHHueckux HEeMH(EKIIMOHHBIX 3a00JeBaHUH,
CTapeHUE HACEJIEHHS M TPABMATHU3M CHOCOOCTBYIOT YBEIMUYEHHUIO YHCIA JHI C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH, YTO 00YCIIaBIUBAET HEOOXOMIUMOCTD YIITyOJIEHHOTO
CTaTUCTUYECKOTO aHaIn3a U pa3paboTku A (PEeKTUBHBIX TPOPUIAKTHUECKUX MEP.

Llenp uccnenoBanus:

N3yunTh MEIUKO-CTAaTUCTUYECKHE TMOKAa3aTeId HHBAJIUAHOCTU U ONPENEIIUThH
OCHOBHBIE HaIlPaBJIECHUS UX CHUKECHHUSL.

Marepuansl 1 METOJIBL:

Hcnonbs3oBanbl MeTonbl aHaiu3a O(UIMATBLHON CTaTUCTUKH, HAy4YHOU
JUTEPaTYpPhl, @ TAKKE CPABHUTEIIbHBIA U aHAIIUTUYECKUM METO/IbI OLIEHKH MTOKa3aTeei

HWHBAJIMAHOCTH.
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Pesynbrarsl u o0Cy)XaeHue:

AHann3 mokasay, YTO OCHOBHBIMM MEIHMKO-CTATUCTUYECKMMM IOKa3aTelIsIMHU
VHBAJIUJHOCTU SABIIAIOTCS:

YpOBEHb NEPBUYHON WHBAJIUIHOCTH;

PacnipocTpaHEHHOCTH MHBAIIMAHOCTH B IIOIYJISILUN;

CrpyKkTypa IpUYKH UHBAJIUIHOCTH;

[Tokazarenu BpeMeHHOW U CTOMKON yTpaThl TPYAOCHOCOOHOCTH;

Bo3zpacTHo-110710BbIE 0COOEHHOCTH MHBAJIUIHOCTH.

YCTaHOBJIIEHO, YTO BEAYLIMMH IPUYMHAMHU HMHBAJIUIHOCTU  SIBISIOTCSA
XpOHUYECKHE HEHH(PEKIHOHHbIE 3a0o0JieBaHMs, BKJIo4Yash OOJIE3HU CepAeYHO-
COCYIMCTOM CHUCTEMBI, CaxapHblii AUa0eT, OHKOJIOTMYecKHe 3a00JIeBaHMs, a TaKXKe
TPaBMBbI U NTOCJIEACTBUS BHEITHUX IPUYHH.

OtmeudaeTcst TEHJIGHIIUS K POCTY MHBAJIUIHOCTH CPEIH JIUIl TPYIOCIOCOOHOTO
BO3pPAcTa, YTO OKA3bIBAET HEraTUBHOE BJIMSHUE HAa SKOHOMMKY M COLIMATIBHYIO Chepy.
CylecTBEHHYIO pOJib UTPAlOT MO3HSSA AMArHOCTHKA 3a00JIeBaHUM, HEJOCTATOYHAs
3} (HEKTUBHOCTh NPOPUIAKTUYECKUX MEPONPUATUI M OTPaHUYEHHBIH JOCTYN K
peabUIUTAIIMIOHHBIM YCIIyTaM.

Ocoboe 3HaueHHWE HMeEEeT pPa3BUTHE CUCTEMbl MEIUIMHCKON U COLMAJIBbHOM
peabunuTalM, HANpaBICHHOM Ha BOCCTAaHOBJIEHHE (YHKUMH OpraHu3Ma H
MHTETPaLlMI0 MHBAJIUAOB B 00IIecTBO. BHeapeHue COBpEeMEHHBIX TEXHOJOTUMN
peadbuIuTalu U MEKIUCUUITIMHAPHOTO MOAX0/a MO3BOJIAET YAYUYIIUTh [MOKa3aTelu
Ka4eCTBA KU3HU MAallMEHTOB.

Taxke BaXKHBIM HANpPABICHUEM SBIACTCS COBEPIICHCTBOBAHUE CHUCTEMBI
CTaTUCTUYECKOTO yu€Ta U MOHUTOPHHIAa HMHBAJUAHOCTH, 4YTO oOecrieunBaeT Ooiee
TOYHOE IUIaHUPOBAHUE MEPONPUATUH B cepe 3ApaBOOXPAHEHHUS.

3aKIIIOYCHHE:

[Ipobnema HMHBATUAHOCTU TpPeOyeT KOMILJIEKCHOTO MOAXOAA, BKIIOYAIOIIETO
MEINLIHAHCKNAE, COLHAIBHBIE M HOKOHOMMYECKHE MEpPBL. YIy4YIIEHHUE MEIUKO-

CTaTUCTHYCCKOI'0O aHaJIn3a W Pa3sBUTHC HpO(I)I/IJIaKTI/I‘-IeCKI/IX n pea6I/IHI/ITaI_[I/IOHHI)IX
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MPOrPaMM TIO3BOJIUT CHU3UTHh YPOBCHb MHBAJIMIHOCTH W TOBBICUTH Kau€CTBO KU3HU
HACEJICHHUS.

Jluteparypa:

Crapony6oB B.I. O61iecTBeHHOE 310pOBbE U 3ApaBooxpaneHue. — M., 2020.
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Caenenus 00 aBrope(-ax): Aunadbepouesa Maxpu Kaxaoacanosna, Kanouoam
MEOUYUHCKUX HAYK, CMAapuiuil npenooasamenvb Kageopvt MUKpoOUoso2uu
Cappuiesa I'ynvoorcan, Cmapuwiuii npenooasamens Kagheopvl MUKpPOOUOn02Ul
Hegucem Opakaesa Ceudoena, npenooasamensv kagheopvl MUKPOOUOTIOSUU
Tocyoapcmeennwiii meouyunckuil ynusepcumem Typkmenucmana umenu Moipama

Tappviesa, Awixabao, Typkmenucman

«AHAJIN3 AHTUBAKTEPUAJIBHOW AKTUBHOCTH YIUISI U3
CTEBJIEX MECTHBIX COPTOB BUHOI'PAJIA»

AHHOTaNUA: AKTyaJIbHOCTh HCCJIEIOBaHUs OOYCIIOBJIGHa BO3pacTalolIeh
NOTpeOHOCThIO B pa3paboTke A(PGHEKTUBHBIX H  IKOJOTUUECKH O€30MacHBIX
aAHTUOAKTEpUANIBHBIX CPEICTB. B  yclmoBHsSX MI00adbHOTO POCTa YCTOMYMBOCTHU
MUKPOOPTaHU3MOB K TPAJAUIIMOHHBIM aHTHOMOTHKAM 0c000€ 3HaUEHHE MPUOOpETaoT
aJbTepHATUBHBIC MOAXOABl K TMOJABICHUIO OaKTepHadbHOW aKTUBHOCTH. OIHUM M3
NEPCIEKTUBHBIX HAIIPABICHUW SIBJIETCS MCHOJB30BAaHUE YIIIEPOIHBIX MaTepUaJIOB,
NOJIy4a€MBbIX U3 PACTUTEIBHOTO ChHIPbSI.

KiroueBrble c10Ba: anTnOaKTepuaabHasi CBOMCTBA, CTEOIM BUHOTPAIa,

OTxonpl BUHOTPAAAPCTBA, B YACTHOCTH CTEOJIM BHHOTPA/Ja MECTHBIX COPTOB,
IPEICTABISAIOT COO0M TOCTYIHBIN U BO30OHOBIIEMBIN pecypc, KOTOPHIN 3a4acTyO HE
HAXOIUT paIlMOHAIBHOTO MpUMeHeHus. VX mepepaboTka B YroiabHBIE MaTepUaiibl
MTO3BOJISIET HE TOJIBKO CHU3UTH SKOJIOTMYECKYIO Harpy3Ky, HO U MOJIYYUTh MPOAYKTHI C
MOTEHI[MAJILHO LIEHHBIMU (byHKIIMOHATBHBIMU CBOMCTBaMH, BKJIOYAs
aHTHUOAKTEPHUAIbHYIO aKTUBHOCTb.

B »T0ii cBs3UM HccieqoBaHNEe aHTHOAKTEPUATIBHBIX CBOMCTB YIS, TIOTYyYEeHHBIX
n3 crebnell BUHOTPaia MECTHBIX COPTOB, SIBIISIETCS AKTyaldbHbIM KaK C TOYKU 3PECHUS
MOUCKA HOBBIX 3(P(EKTUBHBIX JIEKAPCTBEHHBIX MPENapaToB, TaK U C MO3UIHHU
PallMOHANILHOTO UCTIOIB30BAHUSI OMOMACChHI M Pa3BUTHS YCTOMUMBBIX TEXHOJIOTHIA.

Hamu onpenenena aHTUMUKPOOHAsi CHIOCOOHOCTH YIJIsl U3 CTeOJie BUHOTpaja

2-x coptoB "AmxaOanckui" wu "llozgHuit BaBuiOB" B OTHOIIIEHMH HEKOTOPHIX
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OakTtepuil. BuHorpag sBisieTcs UEHHBIM, IIMPOKO PACIpPOCTPAHEHHBIM (DPYKTOM,
COJIEp’KAILllUM B CBOEM COCTaBe OMOJOTMYECKH AaKTHBHBIE BELIECTBA C IIMPOKUM
cnexktpoM aeiictBus (3, 4). C He3amamsTHBIX BpEMEH B HAapOJHOM XO3SIMCTBE,
MEIUIMHE M APYrux cdepax AesTeIbHOCTU YeJIOBEKa HCIONIb3YIOTCS BUHOTPAl U
€ro Mpou3BOJHbIE (KOCTOYKH, JUCThS, crednu W Ap.). V3BecTHO HampaBieHue B
MEIWLHHE MOJ Ha3BaHUEM 'aMmIienorepanus’ — HCIOJIb30BAHUE BHUHOIPANA U €ro
NPOU3BOAHBIX [JISl JICUEHUS CEPIACYHO-COCYAMCTHIX, OHKOJIOTMUECKUX 3a00JIE€BaHUT,
pa3IUYHBIX ~ BOCHAJIMTENbHBIX  MPOIECCOB, a Takke i  aKTHBU3alUU
UMMYHOOUOJIOTUYECKUX BO3MOXKHOCTEW opranuzma. OH TOpHUMEHSeTCS  Kak
PaHO3XKUBIISIIONIEE CPEACTBO, a TakXke s JiedeHUsT OpPOHXUAJIbHOM acCTMBI,
TyOepKyinésa JIETKUX, XpOHUYECKOTO HepuTa, TOH3WLIUTA, PypyHKynéza u ap (1, 2).

Marepuansl 1 MeToabl. OOBEKTOM HCCIIEIOBAHUIN CIYKHJI Yroiib W3 CTeOJIeH
BUHOTpaza AByX coproB "Amxabaackui" u "llo3nuuit BaBuios", BeIpalieHHBIX
Ha ONBITHOM Y4acTKE Hay4YHO-UCCIEA0BATEIBCKOTO HMHCTUTYTA 3€MIIEICIIS.

[Ipu mpoBeneHMH MHUKPOOMOIOTMYECKUX HCCIEIOBAaHUI B KauyecTBE TECT—
KYJBTYP B3SIThI 30JI0TUCTHIN cTadhuiokokk (Staphylococcus aureus 209) u kumiedHast
nanouka (Escherichia coli M—17) B moceBHBIX g03ax ¢ 102 o 108 (4ucio MUKPOOHBIX
oco0eii, comeprkamuxcs B 1 Mi1. OakTepuaabHOM B3BECH).

N3 o0yrnenHbIx cTebieit BUHOTpajga 000UxX COPTOB MPUTOTOBNIEHHI 1, 2, 3, 4, 5%-
HbIE€ BOJHBIC CYCIICH3WH, aBTOKJIaBUpoBaHHbIC TipHu 0,5 atMm. B TeueHue 20 muHyT. K
ONpeNeICHHON KOHUEHTpauuu wucciuenyemoro mnpemnapara (0,9 mi) nmoGapnsiiack
COOTBETCTBYIOIasi MmoceBHass no3a Oakrtepuir (0,1 ™). B koHTpone BMecTo
HCIBITYEMOTO CPE/ICTBA MCIIOIb30BAJICS MCO - HENTOHHBIN Oy/IbOH. 3aTe€M OIBITHBIE U
KOHTPOJIbHBIE cMecH Tnomemanuchk B Tepmoctar npu 370C na 18-24 yaca. Ha
CJIEYIOLINI 1I€Hb POU3BOIMIINCH BBICEBBI HA MSACO-TIENITOHHBIN arap.

AnTHOaKTEpHATHHOE JerlcTBUE OILICHUBAJIN CTaHJIapTHBIM
MUKpPOOMOJIOTHYECKUM  METOJOM IO TOMAABICHHIO pOCTa  TECT-KYJIBTYp C
HCIIOJIb30BAaHUEM KOHTPOJIBHBIX 00pa3loB 0e3 100aBieHUsi cpelcTBa. Pe3ynbTaThl
pOCTa B KOHTPOJIBHBIX W SKCHEPUMEHTAJIbHBIX CEKTOpaxX YUWUTHIBAIUA IyTEM

CpPaBHCHHM. B HOPMC B KOHTPOJBHBIX CCKTOpax II0 JIMHUK IIOCCBA HOOJIKCH
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HaOJIIoaTbes CIUIOIIHOW pocT. EciM Ha moCceBHOM Iuiomaau OTCYTCTBOBAd POCT
MHUKpPOOOB, TO 3TO NPUHUMAJIOCH 3a OakTepuUuHOE JeicTBUE mpemapaTta. Poct
eAMHUYHBIX KOJIOHUM CBU/JICTEILCTBOBAI 0 CUJILHO BBIPAKEHHOM
OakrepuoctarnueckoM 3(dexTe, OTCYTCTBHE pocTa OakTepuil Ha 2/3 MOCEBHOMU
IUIOLIAAN CUYMTAIOCh OaKTepUOCTAaTUYECKOM AaKTUBHOCTBIO cpenctBa. Ecimu poct
MHUKpPOOOB OTCYTCTBOBaI Ha 1/3 moceBHOM uonaau, To 3T0 NPUHUMAJIOCH 3a ci1adboe
OakTepuoCTaTUYeCKoe ICHCTBHE Mpernapara.

Pesynbrarel u ux obcyxnaenue. [lpu aHanmse MaHHBIX MUKPOOMOJIOTHYECKUX
UCCJIEIOBaHUM, YCTaHOBIEHO uTO, 1% 1 2% cycrneH3uu yris u3 cTedsiell BUHOTpajia
copra "Amxabanckuit" oOnamar0T OaKTEPUIUIHBIM JICUCTBUEM B OTHOIIECHUU
cTaUIOKOKKa MpH MOCEBHbIX Ao03ax 102-105, neMoOHCTpUpPYs BBICOKYIO CTEIEHb
AHTUMUKPOOHOU akTUBHOCTU. CHIIBHO BBIpAXKEHHYIO OaKTepuocTarndeckyto - Ha 1006,
0aKTepUOCTATUYECKYIO aKTUBHOCTH - 107, a 2%-Has KOHIEHTpalus nposiBuiia ciadoe
Oakrepuocrarnueckoe nericteue Ha pgo3y 108. Urto kacaerca 3%, 4%, 5%-HbIX
KOHIIGHTpallMi Tpenapara, To UX OaKTepulMIHAs aKTUBHOCTH BBIIIE, YeM Yy Oojee
HU3KkUX KoHIeHTpauuit (1%, 2%-ubix) Ha onuH nopsaok (106). CuiibHO BeIpaKeHHOE
OakTepuocTaTuyeckoe JehcTBUE oOHapyxkeHo y 3%-Hoil cycnen3uu Ha ao3y 107,
OakTepuocTaTHYeCKass akTUBHOCThL OblTa B oTHOImIEHUHU 10361 108. ¥V 4% u 5%-HbIX
CYCIICH3MM OaKTepHOCTaTHYEeCKOE MEeHCTBUE OBIJIO CHIIBHO BRIPAXKEHO M Ha 03y 108.
AHTUMHUKpPOOHAsE CITIOCOOHOCTh BCEX B3STHIX B ONBIT CYCIICH3WH YISl M3 CTEOJICH
BUHOTpaja copra "Amxabanckuil" B OTHOIICHUN KUIIEYHOHN MaJIOYKH MO0 CPaBHEHUIO
C aHTUCTapUIOKOKKOBBIM JIEMCTBHEM OKa3ajllaCh HUXKE HAa HECKOJBKO IMOPSJIKOB.
bakrepunumnas akTUBHOCTh Oojiee HU3KUX KOHIIGHTpAllMW Tperapara BHISBICHA Ha
MEHBIIINE MOCEBHbIE J03bl (MakcUMaibHO Ha J03bl 102-104). [{axxe 4% u 5%-Hble
CYCIIEH3UH T'yOUTENIbHO JEMCTBOBAIM TOJILKO HAa OAWH mopsAnok Boime (105). A eciu
TOBOPUTh O OaKTepUOCTATHYECKOM JEHCTBUU IIpernapara, TO OHO TOXe Ooree
BbIpaxkeHo Y 4%, 5%-HbIX CyclieH3HIl.

PaccmarpuBasi pe3ynbrarbl BbISBICHHOW aHTUMHKPOOHOW akTUBHOCTH Yy 1%,
2%, 3%, 4%-HbIX cycnieH3uil yriis u3 ctedieit BuHorpaaa copra "lloznuuit BaBunos",

MOXHO OTMETUTb, UTO OHHM MPOSBWIM OAKTEPULIMIHBIE CBOMCTBA B OTHOLIEHUH 102-
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105 moceBHbIX 03 CcTaQUIOKOKKAa, a Ha OCTaJbHBIE [I03bl OKa3bIBAJIU
O0akrepuoctarnueckuil 3PpheKT pa3HOil CTENEHU BBIPAXKEHHOCTH. 5%-Has CyCICH3US
ryoutensHo JeidcTtBoBasia Ha 03y Bbeime (106), ma 107 oka3piBajga CHIBHO
BBIpaKEHHOE OakTepuocTarnyeckoe, 108 — bakTepruocTarnyeckoe AecTBHe.

B oTHOIIEHNM KUIIIEUHO MaJIOUKU OaKTepUIIAHAS AKTUBHOCTH YIJIsl U3 cTe0Iei
BuHorpazaa "Iloznuuii BaBunos" BeisiBieHay 1% u 2%-HbIX cycnieH3uii Ha 10361 102,
103, a y 3%, 4%, 5%-HbIX KOHLIeHTpauuii npenapara — Ha 102—104, yTo HamMHOTO
HUXKE, 4eM K CTapuIOKOKKY. Y Oosnee BbICOKUX (3%, 4%, 5%-HbIX) KOHIICHTpaIUM
CYCIIEH3MM Yyl U3 cTebiaed »3Toro copra oOOHapykeHa B OCHOBHOM
OakTepuocTaTuYecKasi akTUBHOCTh B OTHOLIEeHUH A03 105-107.

3akmoueHue. B xone uccienoBaHusl BBISBICHO, YTO YIJIEPOAHBIC MaTepHalbl,
MOJIy4eHHBIE U3 CTeOJIeH BUHOTpaia cOpToB «Amxabaackuii» u «llo3quuii BaBumosy,
XapaKkTepU3yIlTcsl 0ojiee BBIPAKEHHOW aHTHOAKTEpUATbHOW aKTHBHOCTHIO B
OTHOIIIEHUH TTATOT€HHOTO CTA(PUIOKOKKA, YeM B OTHOILIIEHUH K KHILIEYHON MaJIOUKe, UTO
CBUJICTENIbCTBYET O  PA3JIMYHOM  YYBCTBUTEIBHOCTH  MHUKPOOPraHU3MOB K
UCCIIElyeMbIM MarephanaM. BBbIsBICHHOE pa3inune MOXET OBbITh OOYCJIOBIEHO
O0COOEHHOCTSIMU CTpPOCHUS KJIETOUHOU CTEHKHU MUKPOOPTaHU3MOB:
rpaMOTpHIIATEeNIbHAS KHUIIEYHAs TMajoyka oO0JaJaeT AOIMOJHUTEIBHON HapyKHOM
MeMOpaHOH, CHWXKAIONMIEH IPOHUIIAEMOCTh W YCTOWYHMBOCTH K BO3ACHCTBHIO
YIJIEPOJHBIX MAaTepuajioB, TOTAA KAaK TPAMIIONIOKHTENbHBIN CTapUIOKOKK Oolee
YYBCTBUTEJIECH K UX JIEUCTBUIO.

AHTUMUKpPOOHasT CrIOCOOHOCTh yIiisl M3 crebieit BuHOrpana "Amxabaackuid"
OKazanach OoJyiee BBIpaXCHHOW, 4eM y ymisi u3 crebneil BuHorpaaa "l[lo3guuii
Basunos".

[Ipu cobmtomennn dapmakoneHbx TpeOoBaHUN  OOyIICHHBIE CTEOIH
BUHOTPaZia MOTYT pacCcMaTpHUBAThCs KaK MEPCHEKTHUBHOE PACTUTEIBHOE ChIPbE IJIS
MOJTYYCHHUSI JJOCTYITHBIX i TEXHOJIOTUYECKU MPOCTHIX JIEKAPCTBEHHBIX (DOPM, TAKHX KaK
MOPOIIKY U TabneTKu. [loyueHHbIe Ha X OCHOBE IIpenaparbl IPeCTaBIsS 0T UHTEPEC
C TOYKU 3PEHUS MX MNOTCHIMAJBLHOIO NPUMEHEHUS B MEIULUHCKOW MPAKTUKE, B

HYaCTHOCTH JIA JICUCHUA THOMHBIX PpaH 3KCIICPUMCHTAJIBHOT'O XapaKTepa. Ocoboe
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3HAYEHHUE JJaHHbIE pa3padOTKHU MPHUOOPETAIOT MPU UH(PEKIUAX CMEIIAHHOMN 3THOJIOTUH,
BBI3BAHHBIX AacCOIMallie MaTOreHHOTO CTA(pUIOKOKKA M KHUIIEYHOM MaJOUuKH,
KOTOPBIE XapaKTEPU3YIOTCS 00Jiee CIONKHBIM TEUYEHUEM U YCTOMUUBOCTBIO K TEPAINUH.
Hcnonbs3oBanue yriepoaHbIX MaTepUaiOB PACTUTEIBHOTO MPOUCXOKIACHUS MOXKET
CIIOCOOCTBOBATh PACHIMPEHUIO apceHajia CPEeACTB MECTHOTO JICUeHHUs] THOWHO-
BOCMAJIUTENIHBIX TPOLECCOB U OTKPHIBACT TMEPCHEKTUBBI JJIsl  JaJIbHEHIITNX
(hapMaKoIOrM4eCKUX U KIMHUYECKUX UCCIICTIOBAHMM.

Cnmcok Jureparypsl
1.baknbikoB JI.W. Bunorpan u 3q0poBbe /KpacHogap: Ku. u3n-8o,1990.- 95¢.
2. Jlynkun M.C. TIpo6iema KOMIUIEKCHOTO UCIIOJIb30BaHUS BUHOTPAJIa U IMyTH e
pemenus /[ynkun M.C., lllenkynos JI.®. // XpaHnenue u nepep.ceabXxo3ChIpbs. -
2000.- Nel.-C.56-59.
3.IItuneia A.B.TexHonorus Beiienenus ¢haaBoHOUIOB BUHOTpaaa Vitis vinifera
coprta «/3abennay s KOCMETHUKY U U3Y4YEeHHS MX CBOMCTB: Jlucc... KaHa. XuM.HayK/
IItnem A.B. -Mocksa, 2007.- 130c.
4.Japrakasha G.Antibacterial and antioxidant activities of grape (Vitis vinifera) seed
extracts / Japrakasha G., Selvi T., Sakariah K..// Food Res. Int.- 2003.-V.36.-P.117-
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YIK616-092

Caenenus 00 aBTope(-ax): Myxammeodosa 3ynetixa Pedscenosna
Cmapwuii npenooasamens kagheopvl namoo2uyeckou huzuoiocuu
T'ocyoapcmeennozo Meouyunckoeo ynugeepcumema Typkmenucmana umenu
Muvipama ['appuviesa

Typxkmenucman, Awixabao

«GHAYEHUE N3YUYEHMUS ITATOT'EHE3A CAXAPHOI'O INABETA»

AnHoTanus: U3ydyenue nartorene3a CaxapHbli AuMa0ET MMEET KIIOUYEBOE
3HAUEHHUE JUIsI TOHUMAHUS MEXaHW3MOB pa3BHUTHS 3a00JieBaHUS W Pa3pabOTKH
3¢ PEeKTUBHBIX METOMOB JeUeHHUS M MpodriakTuku. [laroreHes BKIIOYACT CIIOKHBIC
B3aUMOJICCTBUS MEXIY TeHETHYCCKUMU (PaKTOpaMu, HMMYHHBIMU HapyIICHUSMH H
MeTa0oIMYeCKUMHU TIpolieccaMu. [Ty0okoe MOHMMaHKE ITUX MEXaHU3MOB TTO3BOJISET
BBISIBIISAITH ~ PaHHHUE  CTaJuM  OOJIE3HHM, TMPOTHO3UPOBATH €€  TEUYCHHE W
WHJIUBUyaIu3UpOBaTh Tepanuio. B cTaTbe paccMarpuBarOTCsi OCHOBHBIE ACIEKTHI
naToreHesa caxapHoro AuadeTa v uX 3HaYCHUE JIS KITMHUYCCKON MPAKTHKU M HAYYHBIX
HUCCJICIOBAaHUH.

KiroueBbie cJoBAa: CaxapHsblit nraoer, MaToreHe3, WHCYJIUH,
WHCYJIMHOPE3UCTEHTHOCTbD, TUIIEPIIIMKEMUS.

Caxapnblii nuaber SBISETCS OJHUM HW3 Hambolee pacmpoCTpaHEHHBIX
XPOHUYECKHX 3a00JICBaHUH, XapaKTEPU3YIOLIHUXCS HAPYIICHUEM YIJIEBOJTHOTO OOMEHa.
OCHOBHBIM  TPOSIBIICHUEM  SIBJIACTCA  CTOWKAas TUMEPIIIMKEMUs, BbI3BaHHAs
HEJIOCTATOYHON BBIPAOOTKOM WM HapyIlIeHHEeM JeHCTBHUS WHCynuHA. W3yueHue
raToreHe3a MO3BOJISICT IMOHATH NMPUYUHBI BO3HUKHOBEHHUS 3a00JI€BaHUS W BBISBHUTH
KJIFOYE€BbIC MEXaHU3MbI €T0 Pa3BUTHA. DTO UMEET BaXKHOE 3HAUYCHHUE JJIs pa3pabOoTKu
3(phEeKTUBHBIX METOJOB JICYCHUS U MPO(PUIAKTUKH, a TAKXKE JJII CHUKCHUS YaCTOTHI
OCJIO’KHEHUH.

Ponw nHCynuHa B matorenese
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WNucynuH SBISIETCS OCHOBHBIM TOPMOHOM, PETYIUPYIOIINM YPOBEHB TITFOKO3HI B
kpoBu. OH oOecreynBaeT TPAHCIOPT TIIOKO3bI B KIETKH M €€ HCIOIh30BaHUE B
KayecTBe ucTouHWKa ’Hepruu. [Ipu Caxapusiii nuabet HaOmtomaeTcs U060 AedUIUT
WHCYJIMHA, MO0 CHIDKEHUE YYBCTBUTEIILHOCTH TKaHEH K HeMy. Hapyrenue neicTBus
WHCYJIMHA TPUBOANT K HAKOTUICHHUIO TIIFOKO3BI B KPOBU M PA3BUTHUIO THIICPTITUKEMHUH.
[TornmManue poili WHCYJIMHA B IMATOTEHE3E IMO3BOJISET pa3pabaThiBaTh Ipemaparsl,
HarpaBJICHHbBIC HA BOCCTAHOBJICHUE €r0 (DYHKITUH.

AyTOMMMYHHBIE MEXaHHU3MbI

[Ipu caxapHoM paumabere | THIa KIFOYEBYIO POJIb WUTPAIOT ayTOMMMYHHBIC
nporieccbl. MIMMyHHasi cucTeMa oOpraHu3Ma arakyeT [-KISTKH IOKeTyIT0YHON
’KeJIe3bl, BEIPA0aThIBAIOIINE UHCYIMH. JTO MPUBOIUT K MX Pa3pyNICHUIO U Pa3BUTHIO
a0coroTHOTO AchuIMTa ropMoHa. M3ydyeHre ayTOMMMYHHBIX MEXaHH3MOB ITOMOTAET
BBISIBUTh PAaHHUE CTAJIUU 3a00JICBaHUSA M pa3padoTarh METOJbl MMMYHHOW TEpaIuu.
[TornmaHue 3TUX TMPOIECCOB TAKKE BAXKHO ISl MPOMUIAKTUKY 3a00JIeBaHUS Y JIUIL C
TeHETUYECKOHN MPepacioI0KEHHOCTHIO.

NHCynMHOPE3UCTEHTHOCTD

NHCYynTMHOPE3UCTEHTHOCTh  SIBISIETCSI OCHOBHBIM ~ MEXaHHU3MOM  Pa3BUTHUS
caxapHoro nuabera 2 Ttuma. OHa XapakTEepHU3yeTCs CHIKEHHUEM YYBCTBUTEIHLHOCTH
TKaHeW K JCHCTBHIO HHCYIMHA. B pesymbrare KIeTKH HE MOTYT 3()QPEeKTHUBHO
UCIIONB30BaTh TIIIOKO3Y, YTO NPHUBOAUT K €€ HAKOIUIEHWI0O B KpoBU. HM3yueHue
MEXaHH3MOB MHCYIUHOPE3UCTEHTHOCTH TMO3BOJSET BBISBUTH (DAKTOPHI pUCKA, TaKue
KaK OKUPEHHE M MAaJOIMOJIBIKHBIA 00pa3 KU3HU. DTO UMEET BAKHOE 3HAYCHUE IS
PO UIAKTHKY U pa3pabOTKH TEPANIEBTUYECKUX CTPATETHIA.

['eneTnaeckue GhakTopbl

['eneTndeckast mpeapacioNOKeHHOCTh UTPACT 3HAYUTEIBHYIO POJIb B PA3BUTHH
CaxapHbpiii Tuadet. PaznmudHble TeHBI MOTYT BIHSTH HA (QYHKITUIO B-KIETOK, MIMMYHHBIN
OTBET U YyBCTBUTEIHHOCTh TKaHEW K MHCYIWHY. M3yueHne reHetTnueckux (pakropos
MO3BOJISIET BBISIBUTH TPYMIBI PUCKA W pa3padoTaTh METONBI paHHEH NHAarHOCTHKH.

I'eHeTHnueckue uccie10BaHusl TAKXe CIIOCOOCTBYIOT PA3BUTHIO MTEPCOHATU3UPOBAHHOM
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MEJUIIUHBI, TAE JEUYCHHE MOoAOHUpaeTcs ¢ YYETOM HHIMBHAYAJIbHBIX OCOOCHHOCTEH
MalueHTa.

MeTtabonnueckrue HapyleHus

[laTorenes caxapHoro Auadera CBsi3aH C HAPYLIEHUEM HE TOJIBKO YITIEBOJHOTO,
HO M XKMPOBOTro U OeakoBoro oOMeHa. [IoBhIlIEHHBINH YPOBEHDb IIFOKO3bI MPUBOIUT K
MOBPEXKACHUIO COCYIOB U TKaHed. Takyke HaOMIOMAIOTCS W3MEHEHUS JIUIHUIHOTO
npoduiis, 4YTO yBEIWYMBAET PUCK CEPACUYHO-COCYIUCTHIX 3a0osieBaHuid. M3yueHwue
MEeTa00IMYEeCKUX HAPYIICHUM TTO3BOJISICT OHATh MEXaHU3MbI Pa3BUTHS OCIOKHEHUN
U pa3paboTarh Mephl UX NPOPUIAKTUKU. DTO OCOOEHHO BAXKHO IS YITYYIICHUS
Ka4yeCcTBa JKU3HU MAllUCHTOB.

Knuandeckoe 3HaueHUE U3yUeHHs TTaTOreHe3a

[Tonnmanue marorene3za CaxapHbli qua0eT WMeeT OONBIIOE 3HAYEHUE IS
KIIMHUYECKOW TpakTUKu. OHO TMO3BOJIAET pa3padarbiBaTh HOBBIC JICKAPCTBEHHBIC
npenaparbl, YIydlllaTb METOJIbl JUArHOCTMKA M TPOTHO3UPOBATH TEUEHUE
3a0onieBaHus. 3HAHUE MEXaHW3MOB pPa3BUTHA JUabeTa MOMOTAaeT BpauaM BHIOMPATH
Haubosee 3PPEeKTUBHYIO TEPANUIO U MPEA0TBpaIlaTh ocioxkHeHus1. Kpome Toro, 3To
CIOCOOCTBYET 00YUYEHHIO MAI[UEHTOB U MOBBIIICHUIO UX MPUBEPKEHHOCTH JICUCHHUIO.

[IepcrieKTUBBI U 3aKITFOUCHUE

Nzyuenune matoreHeza CaxapHblii 1uabeT OCTAa&TCA OJHUM U3 MPUOPUTETHBIX
HanpapieHui MmeauiHbl. COBpeMEHHbBIE UCCIICIOBAHMS HAIIPaBICHBI Ha MMOMCK HOBBIX
METO/IOB JICUCHMS, BKJIIOUAs T€HHBIE TEXHOJOTMU U PETEHEPATUBHYIO MEAUIUHY.
[lepciekTuBBI BKIIIOUAIOT Pa3pabOTKy MpenaparoB, CIOCOOHBIX BOCCTAHABIMBATH
(GyHKIMIO B-KIETOK W TOBBIIIATh YYBCTBUTEIBHOCTh TKAHEW K WHCYIHHY. Takum
o0Opa3oMm, TTyOOKO€ MOHMMAaHHWE IMaTOTeHe3a SBISETCS OCHOBOM it d()PEKTUBHOMN
O60pBOBI ¢ 3a00JIEBaHNEM H YAYUIIEHUSI Ka9eCTBA )KHU3HU MAIMEHTOB.

Cnmcok JuTeparypsbl

1.JlenoB N.1. Dunokpunonorus. — M.: [90TAP-Menua, 2021. — 832 c. — URL:
https://www.geotar.ru
2.banabonkun M.U. Caxapusbiit quabet. — M.: Menuuuna, 2019. — 512 ¢. — URL:

https://www.medlit.ru
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3.T'apanep /., Hlo6ex JI. bazucHas u kauHU4YecKas SHAOKpUHOIOTUsL. — M.: buHoM,
2020. — 736 ¢. — URL: https://www.binom.ru
4 MenbanueHko [ A. Dunokpunonorus. — M.: Jlutreppa, 2022. — 656 ¢. — URL:
https://www.litterra.ru
5.®anees B.B. Knunnueckas sugokpunonorus. — M.: IIpakruka, 2021. — 640 c. —
URL: https://www.praktika.ru

O©OMyxammenosa 3.P. 2026
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Csenenust 00 aBrope(-ax): Kosycosa H.C.
accucmenm Kageopvl nponedesmuKu 0emcKux done3neti
Typrmenckuil 2ocyoapcmeenHvlilt MeOUyuHcKull yHugepcumem umenu Mvipama

Tappoviesa

«POJIb BAKIIMHAIINU B TPO®NJIAKTUKE NHOEKIIMOHHBIX
3ABOJIEBAHUM Y JJETEM»

UDC: 614.47:616-053.2

AHHOTaUA

Baknunarust  sBisiercs  ogHUM U3 HaumOosiee  3(P(HEKTUBHBIX  METOJIOB
npo@UIakTUKM HMHQPEKIMOHHBIX 3a0oneBaHui y gerel. OHa cHocoOCTByeT
dbopMUpOBaHHUIO CHENU(DUUECKOTO UMMYHHUTETa M CHIDKEHUIO 3a00JI€Ba€MOCTH U
CMEPTHOCTH OT ymnpaBisgemblx uHbekuuil. B manHoli pabore paccMarpuBaeTcs
3HaYeHHUE BaKUMHAINU, €€ F3()(PEKTUBHOCTH U BIMSHUE Ha OOIIECTBEHHOE 370POBKE.

Lens uccnenoBanus

O1eHUTh POJIb BAKIMHAIIMU B NPOo(HIakTuke MHOEKIIMOHHBIX 3a00IeBaHUN Y
7eTeil v e€ 3HaueHUe JJI CHIDKEHUS SITUAEMUOIOTUYECKOM 3a0071€BaeMOCTH.

Marepuaiibl 1 METObI

[IpoBenen aHanu3 Hay4HOW JUTeparypbl W JaHHbIX BO3, a Takxke u3yuyeHue
CTAaTUCTUKH BaKIMHAUUU. VIcIOIb30BaHbI:

ONHUIEeMUOIOTHYECKHE TaHHbIE

CpaBHUTEIBHBIN aHAIN3 BAKIIMHUPOBAHHBIX U HEBAKIIMHUPOBAHHBIX TPYIITT

O0630p kaneHnaps npoUIaKTHUECKUX TPUBUBOK

Ananmn3 3 PEeKTUBHOCTH BaKIIMH

Pe3ynprarel

YcTaHOBIEHO, UTO BaKI[MHALIMSL:

3HAUUTENbHO CHUKAET 3a00JIeBa€MOCTh TAaKUMH WH(MEKUUIMH, KaK KOpb,

nudTepust, KOKIIIOIIL, TOJTUOMHUETUT
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YMEHbBIIIAeT PUCK TAKEIBIX OCIOKHEHUH U JIETaIbHBIX UCXOJ0B

DopMHUPYET KOJUIEKTUBHBI UMMYHUTET

[IpenoTBpaiaeT BCObIMKYA HHPEKIIMOHHBIX 3a00JIeBaHUI

HaubGonee BaxHbIE BAaKIIMHBI B JIETCKOM BO3paCTe:

BIX (TyGepkyne3)

AKJIC (nudrepusi, KOKIIONI, CTOIOHSK)

KIIK (kopb, mapoTUT, KpacHyxa)

[Tomomuenur

I'enartut B

OO6cyxenue

O} heKTUBHOCTh BaKIIMHAIIUW 3aBUCUT OT:

CBOEBPEMEHHOTO MPOBEICHUS TPUBHUBOK

OxBaTa HaceJICHUS BaKI[MHAIIUECH

KauectBa BakunH

CoburofieHusT HAaIMOHAJIBHOTO KaJleHapsi MPUBUBOK

OTka3 OT BakKUMHAMM MOXET MPUBOJUTH K POCTY 3a00JIeBA€MOCTH U
BO3BpAIICHUIO paHee KOHTPOJIUPYEMBIX UH(PEKIIUH.

3akJIroueHue

Bakmunaiuss urpaetr KIHOUEBYIO pPOJb B MpOo(HUIAKTHKE HHOEKIIMOHHBIX
3aboneBaHuii y geteil. OHa sBIsSETCS BaKHEHIIIUM JIOCTH)KEHHEM COBPEMEHHOM
MEIUIIMHBI W OCHOBOW OOIIECTBEHHOTO 3/I0POBbs, oOOecmeunBas 3alluTy Kak
OTIEIbHBIX JIETEH, TAK U BCETO HACEIICHUSI.
Cnucok nuTeparypsl
WHO. Immunization Agenda 2030, 2023.
UNICEF. Immunization Coverage Report, 2022.
Nelson Textbook of Pediatrics, 2020.
CDC. Vaccine Preventable Diseases, 2021.
Plotkin S. Vaccines, 2018.
Andre F. “Vaccination greatly reduces disease.” Vaccine Journal, 2019.

Orenstein W. “The role of immunization in public health.” NEJM, 2017.
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European Centre for Disease Prevention and Control, 2022.
GAVI Alliance Reports, 2021.
UNICEF Health Statistics, 2023.
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Caenenus 00 aBrope(-ax): Omyzosa O.M. Yuumenv-cmasicép xageopsvt HOpMANbHO
@uzuonoeus I'ocyoapcmeennoz2o meouyunckozo ynueepcumema Typkmenucmana

umenu Mvipama I appviesa

«PU3NO0J0I'MAA KPOBEHOCHBIX COCYA0B»

UDC: 612.13

AHHOTaUA

Cocynucras cucTeMa UrpaeT KIIOYEBYIO POJb B MOAJACPHKAHUM TOMEOCTa3a
opraHu3ma, oOecrieuynBas TPAHCIIOPT KPOBH, KHCJIOPOJA, MUTATEIBHBIX BEIIECCTB U
MeTabonmuToB. DU3MONOTHS  KPOBEHOCHBIX COCYIOB  BKIIIOYACT  PETYISAIHIO
COCYIMCTOrO0 TOHYCAa, apTEPUAJIbHOTO [aBJICHUS U MUKPOUUPKYIsuuu. B nanHo#
pabore paccMaTpuBarOTCA OCHOBHBIE busHonoruuecKkue MEXaHU3MBbI
(YHKIIMOHUPOBAHUS COCYIUCTON CUCTEMBI.

Lenp nccnenoBanus

N3yunth OCHOBHBIE (PU3MOIOTHYECKUE MEXaHU3Mbl pPa0OTHl KPOBEHOCHBIX
COCYZIOB ¥ MX POJIb B PETYIISAILIMHA KPOBOOOpAIICHUSI.

Marepuaiibl 1 METObI

[TpoBeneH ananu3 HaAyYHOU JTUTEPATYPHI IO (HU3UOIIOTHUH CEPACUHO-COCYTUCTOM
cuctembl. Mcrionp30BaHbL:

@U3HOJIOrUYECKUE IKCTIEPUMEHTAIIHBIC IAHHBIC

KnuHuko-pyHKIIMOHAIBHBIE UCCIIEIOBAHUS

AHanu3 peryisiiuu COCyIucTOro ToHyca

0O0630p MEXaHU3MOB MUKPOLUPKYJIALINU

Pe3ynpraret

KpoBeHocHbIE€ cOCY/IbI BBIMTONHSIOT CAEAYIOLIME OCHOBHbBIE (DYHKIUU:

TpancnopTHas QyHKIuUs (IEpEHOC KPOBU U BELIECTB)

Perynsiuus aprepualibHOTO JaBICHUS

VYyactre B TepMOpETyIALUN
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OOGecrieueHrne oOMeHa BEIIECTB B TKaHIX

Cocynsl nensrcd Ha:

ApTtepun (IepeHoc KpoBU OT cep/lia)

Benn! (Bo3Bpar KpOBH K CEPAILY)

Kanunsiper (0OMeH BeliecTs)

Perynsitus cocynucToro ToHyca OCyIieCTBIsSETCS:

HepsHoli cuctemoii (cummnatudeckast peryisius)

I'ymopanbabiMu akTOopaMu (aapeHainH, aHruoteH3un, NO)

MecTHBIMH META0O0INUYECKUMH MEXaHU3MaMH

OO6cyxenue

®dusnonorus COCyI0B TECHO CBs3aHa ¢ paboToll cepaeyHO-COCYAUCTOM
cucrteMbl. HapyiieHue cocyaucToro TOHYca MOXET MPUBOAUTH K THUIEPTOHUU,
UIIEMAU W JIPYTMM MaTOJIOTUYECKUM cocTossHuAM. Oco0oe 3HaueHue uMeeT
SHAOTEIMN COCYI0B, KOTOPBIH pEryaupyeT COCYIMCTBHIH TOHYC W YYacTBYeT B
OOMEHHBIX MPOIIECCaX.

MUKpOIUPKYISAIUS 00ECIeUnBaeT JOCTABKY KHUCIOpOIa U MUTATENIbHBIX
BEIIECTB HAa KJIETOYHOM YPOBHE, YTO SBISETCA OCHOBOM  HOPMAJIBHOTO
(YHKIITMOHHPOBAHUS OPTaHOB U TKaHEH.

3akioyeHue

KpoBeHnocHbie cocyabl SBISIOTCS BAXKHEWIIMM KOMIIOHEHTOM CEpICYHO-
coCyaucTo cuctembl. VX ¢usnonorndeckas perymnsanus o0ecrnedyuBacT HOPMaJIbHOE
KpOBOOOpAIIeHrne, TOMEOCTa3 U aJanTaIiuio OpraHu3Ma K H3MEHSIOMUMCS YCIOBHSIM.
Cnucok auTeparypsl
Guyton A. C. Textbook of Medical Physiology, 2021.

Hall J. E. Guyton and Hall Physiology Review, 2020.
Boron W. F. Medical Physiology, 2017.

Ganong W. F. Review of Medical Physiology, 2019.
Silverthorn D. U. Human Physiology, 2018.

WHO Cardiovascular Health Report, 2022.

Berne & Levy Physiology, 2018.
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European Society of Cardiology Guidelines, 2021.
Levick J. R. An Introduction to Cardiovascular Physiology, 2017.
NIH Heart and Circulatory System Data, 2023.
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Caenenus 00 aBrope(-ax): Canaposa A.U. Yuyumenv-cmaswcép xagheopvi HOpMAlIbHO
@uzuonoeus I'ocyoapcmeennozo meouyurnckoeo ynueepcumema Typkmenucmana

umenu Mvipama I appviesa

«BUOUMIIEJJAHCOMETPHUSI: COBPEMEHHBIM METO/I OIIEHKH
COCTABA TEJIA YEJIOBEKA»

UDC: 616-073.75:612.014

AHHOTaUA

buonMnenancomerpusi SBISIETCSI COBPEMEHHBIM HEWHBA3UBHBIM METOIOM
MCCIICIOBAaHUSI COCTAaBa TeJla YEJIOBEKA, OCHOBAHHBIM HA M3MEPEHUM DIICKTPUUECKOTO
CONPOTUBJICHUS TKaHEW. J[aHHBI METOJ| MO3BOJSET OLICHUBATH MPOILEHT >KUPOBOM,
MBIIIEYHOW Macchl U YPOBEHb THApaTallMu opranusma. B pabGore paccMmarpuBaroTcs
MPUHIIMITHL METO/IA, €T0 KIMHUYECKOE 3HaYeHNE U 00JaCTH MPUMEHEHHUS.

Lenp nccnenoBanus

N3yunth npUHIHUIB OUOMMIIEAAHCOMETPUU U OLEHUTh €€ 3HAuYeHHE B
KIIMHUYECKOU MPAKTUKE U MPOPUIAKTHICCKON METUITUHE.

Marepuaiibl 1 METObI

[IpoBenen aHamu3 HAy4YHOM JIMTEPATYPbl M KIMHUYECKUX MCCIICIOBAHUM,
MOCBAIIEHHBIX OMOUMITEJTAaHCHOMY aHaln3y. Mcronb30BaHbI:

N3mepeHne anekTpruuecKkoro UMneganca TKaHen

AHanu3 coctaBa Tena (KupoBasi, MIIIEYHAs] Macca, BOJA)

CpaBHUTENBHBIE UCCIENOBAHUS C APYTUMHU METOIAMU AUATHOCTUKH

OueHKa KIMHAYECKUX JAaHHBIX MAIllUEHTOB

Pe3ynpraret

buonmnenancomerpust O3BOJISIET ONPEAECIUTD:

[IpoueHT KkMPOBOM MACCHI TENA

MpbleuHy0 Maccy

VYpoBeHb 00111€i1 1 BHYTPUKIETOUHON KUIKOCTH
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Nunexc maccer Tena (UMT)

MeTtabonnueckuii BO3pacT OpraHu3ma

IIpenmyiiecta Merona:

HeunBasuBHOCTH

BreicTpoTa BBEITIOTHEHUS

Bricokast nH()OpPMAaTHBHOCTH

be3onacHoCTsh [1s1 manueHTa

MeToa mUPOKO IPUMEHSIETCS B:

Jlnetonorun

CropTUBHON MEIUITUHE

DHJIOKPUHOIOTUH

Kapanonoruun

[Ipodunaxruueckoit MeguIIMHE

OO6cyxeHne

buoumnienancomMeTpusi  SBISIETCS BaXKHBIM ~ MHCTPYMEHTOM JJIS  OLICHKHU
COCTOSTHUSL 3/IOPOBbSI M PAHHETO BBISBIICHUS MeTa0oInYecKuX HapyieHuid. OcoOeHHO
aKkTyallbHa TIpU OXXHUPEHUHW, CaxapHOM Juabere U  CepAeUYHO-COCYIUCTHIX
3a0oneBanusix. OMHAKO TOYHOCTh METO/Ia MOXKET 3aBUCETh OT TUAPATAIIMYA OPTaHU3MA,
(du3nUecKoi aKTUBHOCTH Y MHANBUYAIbHBIX OCOOCHHOCTEH MalfeHTa.

3akioyeHue

buoumnenancomerpus mnpeactaBisgeT coOoi AGh(PEeKTUBHBIN, O€30MacHBIN |
COBPEMEHHBI METONl OIEHKH COCTaBa Tejla, KOTOPBIA IIUPOKO HCIIONB3yeTCS B
KIIMHUYECKOW U TpodmnakTudeckod menunuae. OH MO3BONISIET MPOBOAUTHh PAHHIOIO
JTUATHOCTUKY METa0OIMYEeCKUX HApYIICHUH U KOHTPOJIUPOBaTh 3(PPEKTUBHOCTH
JICUYCHUH.
Cnucok nuTeparypsl
Kyle U. G. “Bioelectrical impedance analysis.” Clinical Nutrition, 2004.
Lukaski H. C. “Assessment of body composition using BIA.” American Journal of
Clinical Nutrition, 2017.

WHO. Obesity and Metabolic Health Report, 2022.
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NIH Body Composition Research, 2021.

Kushner R. F. “Bioimpedance in clinical practice.” Nutrition in Clinical Practice,
2019.

Deurenberg P. “Body composition methods.” European Journal of Clinical Nutrition,
2018.

Earthman C. P. “Advances in BIA technology.” Nutrition Research Reviews, 2020.
Lukaski H. “Validation of impedance methods.” Journal of Applied Physiology, 2016.
ESPEN Guidelines on body composition, 2021.

Jackson A. S. “Evaluation of body fatness.” Sports Medicine, 2017.
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Caenenus 00 aBrope(-ax): Xowmviesa A.b. Acucmenm Kageopwl paxyromem
neduampuu I ocyoapcmeenno2o mMeouyuHcko2o ynugepcumema Typkmenucmana

umenu Mvipama I appviesa

«KJIMHUYECKHE OCOBEHHOCTH OCTPBIX NHOEKIIUHA
NBIXATEJIBHBIX IYTEX Y JETEN»

UDC: 616.2-022.7-053.2

AHHOTaUA

OcTtpsle undexuuu apixarenbHbix mytei (OWUI) y nereit sBnsrorcst onqHOM U3
HanboJiee pacpoCTPAHEHHBIX MIPUYUH 00PalaeMOCTH B TIEAUATPUICCKON MPAKTUKE.
Bricokas 3a0071€Ba€MOCTh o0ycoBiieHa aHATOMO-(DU3UOIOTUUECKUMHU
O0COOEHHOCTSIMHU JIETCKOTO OpraHU3Ma, HE3pEJOCThI0O HMMYHHOU CUCTEMBI U YaCTHIMU
KOHTaKTaMu C WHQPEKIUOHHBIMU areHTamMu. B paHHON paboTe paccMOTPEHbI
kuHu4eckue ocodennoctu teuenuss OUII y nereii, hakTopsl pucka U COBpeMEHHbIE
NOJIXOAbI K JTUATHOCTHKE.

Llenp nccnenoBanus

N3yunTh KIMHAUYECKHE 0COOCHHOCTH OCTPBIX MH(MDEKIIUN JbIXaTeIbHBIX ITyTEH Y
JIETel pa3IUYHBIX BO3PACTHBIX IPYII U OMPENETUTh (PaKTOPhI, BIUSIONINE HA TSXKECTh
TE€YEeHUs 3a00JIE€BaAHUS.

Marepualibl 1 METObI

[IpoBeneH aHanmM3 KIMHAYECKUX HaOMIONeHUH nerel B Bo3pacte ot 0 1o 14 mer
C IMarHO30M OCTPBIX PECIUPATOPHBIX HHEKIHiA. Vcronbp30BaHbI:

Knnaunueckoe o0ciietoBaHrEe MAIIMEHTOB

JIabopatopHbie MeTonbl (001muii aHanu3 KpoBu, C-peakKTUBHBIN OEJIOK)

HNucTpyMeHTanbHbIE METOIBI (PEHTICHOTpa(usi OPTaHOB TPYTHON KJIETKU TPH
OCJIOKHEHHUSIX )

PerpocneKkTuBHBIN aHAIN3 MEIUIIMHCKUX KapT

Pe3ynbraret
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YcranoBneHo, 4uro knuHuyeckoe teueHne OMJIIL y nereir umeer psn
0COOEHHOCTEM:

VY nereit pannero Bo3pacta (0-3 roga) 3aboneBaHue NpoTeKaeT Oosee TIKEIO0

Yacto HaAOMIOMAIOTCS CHUMIOTOMBl HMHTOKCHUKAIIMM: JIUXOpajKa, Ci1adboCTh,
CHUIKEHUE allleTUTa

Hau6onee yactoie (opMbl: pUHUT, PApUHTUT, JJAPUHTUT, OPOHXUT

VY nereli otmedaeTcs OBICTPOE pPa3BUTHE OCJIOKHEHHM (OTUT, MHEBMOHUS,
OpOHXUOJINT)

VY nereil MIKOJIBLHOTO BO3pacTa CHUMITOMBI BBIPAXKEHBI YMEPEHHO, HO Yallle
BCTpEYAETCs Kallesib U 00JIb B TOPJIC

@DakKTOphI pUCKa:

Hespenocts ”MMYHHOMN CHCTEMBI

YacTbie KOHTAKTHI B ICTCKUX KOJJIEKTUBAX

HebnaronpusiTHeie conuaabHO-ObITOBBIE YCIOBUS

OTcyTcTBHE BaKIIMHALIUK MPOTUB HEKOTOPBIX MHMEKITUH

OO6cyxenne

Ocob6ennoctn  knuHWYeckoro Teuennss OWJIl y nereit  cBs3aHbI C
AHATOMUYECKUMHU U (PU3NOIOTHUECKUMU OCOOCHHOCTSIMU

V3Kue IbIxareabHble yTH

Bricokas peakTUBHOCTb CIU3UCTOM 00OJIOUKH

Cna0blii MECTHBIF UMMYHUTET

CKJIOHHOCTH K OBICTPOMY PacpOCTPaHEHUIO HHPEKIIUN

Bupycuasie wunbpexknun coctapnsior a0 80-90% Bcex cmyuaes OUWJIL
BakrepuanbHble OCIOXKHEHHS Yallle pa3BUBAIOTCS MPH HECBOEBPEMEHHOM JICUCHHH.

3akioueHue

Octppie MHPEKINH ABIXaTEIBHBIX MyTEH Yy JEeTeH XapaKTePHU3yITCS BBICOKOU
pacupoCcTpaHEHHOCTRIO W BapUaOENbHOCTHIO KIMHUYECKOTO TeUeHWs. PaHHsA
JMAarHOCTUKA, CBOEBPEMEHHOE JI€UCHHE U MNPOPUIAKTHKA OCJOKHEHUN HWrparoT

KIIOYCBYIO POJIb B CHUKCHUH 3a00J1€BAEMOCTH 1 YIIYUYIOCHHUH ITPOTHO34a.
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Cnucok nureparypsl

WHO. Acute respiratory infections in children, 2022.

Kliegman R. M. Nelson Textbook of Pediatrics, 2020.

Mclntosh K. “Respiratory infections in children.” The Lancet, 2019.
American Academy of Pediatrics. Red Book: Infectious Diseases, 2021.
Rudan I. “Epidemiology of childhood pneumonia.” Bulletin of WHO, 2018.
Cherry J. D. Feigin and Cherry’s Textbook of Pediatric Infectious Diseases, 2019.
Isaacs D. “Viral respiratory infections in children.” Pediatric Clinics, 2017.
Tregoning J. S. “Immune response in pediatric respiratory infections.” Nature
Reviews Immunology, 2020.

European Respiratory Society Guidelines, 2021.

UNICEF Health Reports, 2023.
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Caenenus 00 aBrope(-ax): Xowmviesa A.b. Acucmenm Kageopwr paxynomem
neduampuu I ocyoapcmeenno2o mMeouyuHcko2o ynugepcumema Typkmenucmana

umenu Mvipama I appviesa

«TUIMOKCHS B HEOHATAJILHOM IMEPUOJIE U EE OTIAJIEHHBIE
MOCJIEACTBUS»

UDC: 616-053.31:616.831-005.4

AHHOTaUA

HeonaranbHasi TMHIOKCHS SIBJIIETCA OAHOM U3 BEAYIIMX IPUYUH MTEpUHATATIBHOM
3a00J71€BAa€MOCTH W CMEPTHOCTH, a TakKKe pPa3BUTHS CTOMKHUX HEBPOJOTHYECKUX
HapyuieHui y aereil. Hemoctarok kuciopoaa B I€pruo HOBOPOKIEHHOCTH TPUBOAUT
K MOBPEXKJICHUIO IIEHTPAJIbHON HEPBHOU CHCTEMBbl U (DOPMHUPOBAHUIO JOJITOCPOUHBIX
KOTHUTUBHBIX M JIBUTATEIbHBIX paccTpoicTB. B manHoW pabore paccmarpuBaroTCs
OPUYHMHBI, KJIMHAYECKUE MPOSBICHUS WU OTHAJEHHBIE IOCIEICTBHUS HEOHATaJbHOU
TUIIOKCHUU.

Llenp nccnenoBanus

N3yunth KIMHUYECKHE OCOOCHHOCTH HEOHATAIbHOM THUIIOKCHUU M OICHUTH €&
BIIMSIHUE HA JTaJIbHEHIIEE ICUXOHEBPOJIOTUUECKOE Pa3BUTHE JIETEM.

Marepualibl 1 METObI

[IpoBenen  aHanM3  KIWHUYECKUX  HAOTIONCHWN  HOBOPOXKIEHHBIX  C
rUnokcuyecku-umemMuyeckuM nopaxenuem LIHC. Mcnonb30BaHbl:

OueHka 1o mkane Anrap

Hesponoruueckoe oo6cnenoBanme

Heiipoconorpadus

O9I' u MPT ronoBHOro mo3ra

Jlunamuueckoe HaOIOEHUE 3a PA3BUTHEM JETEH B paHHEM BO3pacTe

Pe3ynbraret
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VYcTaHOBIEHO, YTO HEOHATajbHAs THUIIOKCHUS TMPOSBISETCS B Pa3IMYHbBIX
KIIMHUYECKHUX (popmax:

JI€rkas cTeneHb — KpParkoBpeMEHHbIE HEBPOJIOTHYECKUE HAPYILICHHUS, ObICTpast
KOMIICHCAIHS

Cpenusist cTeneHb — CyAOPOXKHBIM CHHIPOM, MBIIIIEUHAS TUTIOTOHUS, 3a/IePKKa
pediekcon

Tspxénast cTeneHb — KOMAaTO3HbIE COCTOSHUS, BhIpakeHHOe nopaxenue [[THC

OtnanéHHbIe MOCIEICTBUS BKIIOYAIOT:

3a1epKKy MCUXOMOTOPHOTO Pa3BUTHUS

Herckuit nepedpanbHbiit napanuy (ALIT)

ONUISTHYECKUN CUHAPOM

KorauTtuBHbBIE HAPYIICHHS U CHUKEHHUE 00y4aeMOCTH

Hapymienus: peuu u moBeneHus

HaunGonpimmii puck HEBPOJIOTHYECKUX OCI0KHEHUN HAOIIOMACTCSI MPU TSKETOM
1 IJIATEIHFHON THITOKCHUH.

OO6cyxenne

[TaToreHe3 runmoKCU4YEeCKOro MopakeHus CBs3aH C:

DHepreTUYecKuM J1e(pUIIUTOM HEHPOHOB

HapymienreM MUKpOIUPKYISAIIMU MO3Ta

Pa3BuTreM OKCHUIATUBHOIO CTpecca

[ToBpexaeHreM KICTOYHBIX MEMOpaH

Panusast guarHocTMKa WM WHTEHCHMBHAs  Tepanusi  (OKCHUTE€HOTEpamus,
HEUpONPOTEKIUsI, PpeaOdUIUTAIMsA) 3HAUYUTEIBHO CHHXKAIOT PHUCK  TKEIBIX
MOCJICACTBHUM.

3aKIIoueHue

HeonaranpHast THIOKCHS OCTa€TCsl BaXHOM MEIMIIMHCKOM MpoOieMoi,
MPUBOJAIICH K  JOJTOCPOYHBIM  HEBPOJOTMYECKUM  HapylieHUsM.  PaHHss
JMarHOCTHKA, CBOEBPEMEHHOE JICUCHHE W TOCJEAYIOIIas peaduIuTalus HUrparoT

KIIOYCBYIO POJIb B YIYUHICHHUHA IIPOrHO3a U Ka4€CTBA )KU3HHU ITAaIMCHTOB.
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Cnucok nureparypsl

Nelson Textbook of Pediatrics, 2020.

Volpe J. J. Neurology of the Newborn, 2018.

WHO. Neonatal Health Guidelines, 2022.

Ferriero D. M. “Neonatal hypoxic-ischemic encephalopathy.” NEJM, 2016.
Lawn J. E. “Neonatal survival and hypoxia.” The Lancet, 2019.

Perlman J. M. “Perinatal asphyxia and brain injury.” Pediatrics, 2017.
Robertson N. J. “Long-term outcomes of neonatal encephalopathy.” Brain Research,
2018.

American Academy of Pediatrics. Neonatal Resuscitation Program, 2021.
Blumenthal I. “Hypoxic brain injury in newborns.” Journal of Pediatrics, 2020.

UNICEF. Newborn Health Report, 2023.
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Caenenus 00 aBrope(-ax): [lvixnviesa M.A. 3a6edyrowuti kagedpou 2ocnumanvHoll
neduampuu I ocyoapcmeenno2o meouyuHckozo yHugepcumema Typkmenucmana

umenu Mvipama I appviesa

«KEJE30JIE®@UIIUTHASI AHEMUSA Y JETEW: IPUYUHBI N
INPOPUITAKTUKA»

UDC: 616.155.194-053.2

AHHOTaUA

Kenezonebunmrnas anmemust (OKJIA) sBusgercs omgHoMt U3 HauOoee
pacripocTpaH€HHBIX (OpM aHeMHil B JeTCKOM Bo3pacTe. OHa XapaKTepHU3yeTcCs
CHIDKEHHUEM YPOBHS reMornioOnHa BCIEACTBUE AedUIIMTA Kelie3a, YTO MPUBOAUT K
HapyIICHUIO  KUCJIOPOJHOTO TPAHCIOpTa M 3aMEMJICHHI0  (U3UYECKOTO U
NICUXOMOTOPHOTO pa3BUTHs peO&HKa. B manHOI paboTe paccMarpuBarOTCsi OCHOBHBIE
npuduHbl pa3Butus KA y nereit 1 coBpeMeHHbIE MOAXOAbI K MPOPUITAKTHKE.

Lenp nccnenoBanus

N3yunuTh OCHOBHBIC MPUYMHBI PA3BUTHS Keae30AeDUITUTHON aHEMUHN Y ACTEH U
onpenenuTh 3P GeKTUBHBIC MEPHI MPODUITAKTHKH.

Marepuaiibl 1 METObI

[IpoBegen  aHanmM3  KIMHUYECKMX  JIAHHBIX  JeTed € JIMarHO30M
xKene3oneUIMTHON  aHEeMUH, a TakKe UW3yYeHHEe HaydHOW  JIUTepaTyphl.
Hcnonp3oBanucs:

OO0mmii aHanu3 KpoBH

Omnpenenenune ypoBHst GeppUTHHA U CBIBOPOTOUHOIO JKele3a

OruieHka nuTaHus IeTer

Ananu3 (hakTopoB prcKa

Pe3ynpraret

OCHOBHbIE TPUYUHBI PA3BUTHS KeJ1e30/1€QULIUTHON aHEMUU Y JIETEH:

Henocrarounoe nocTymieHue xese3a ¢ MUIen
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Panuuii nepeBos Ha HCKyCCTBEHHOE BCKAPMIIMBAHUE
HecbanancupoBanHoe nmuTaHue

XpoHuueckue 3a00JIeBaHUs KETYITOYHO-KUIIIEYHOTO TPAKTa
BeICTpBIN pOCT OpraHu3Ma B paHHEM BO3pacTe

I'mucTHbIE HHBA3UK

HenoHotieHHOCTh U HU3Kas Macca Teja Mpu POKIACHUN
Knuaundeckue nposiBieHus

brneaHoCcTh KOXH U CIIM3UCTHIX

CnabocTh U yTOMJIIEMOCTh

CHmKeHue anmneTura

PaznpaxxurenbHOCTh

3aziepkKa ICUXOMOTOPHOTO Pa3BUTHS

JIoMKOCTB BOJIOC ¥ HOTTEM

[Tpodunakrrka

[IpoduakTrueckue Mepbl BKIIIOYAIOT:

PanmonanpHOE ¥ cOaaHCHpOBAaHHOE MTUTAaHUE (MSCO, ITeYeHb, 00O0BHIC)
['pynHOE BCckapmilMBaHKE B paHHEM BO3pPacTe
[Ipodunakrrueckoe Ha3HAUYECHUE TIPETIAPATOB JKEJIe3a y TPYII PUCKa
CBOEBpEMEHHOE JICUCHHUE XPOHUYECKUX 3a00JIeBaHUIA
PerynspHbie MEAUIIMHCKHUE OCMOTPBI
CaHuTapHO-TUTMEHUYECKOE BOCITUTAHHE HACETIECHUS

OO6cyxeHne

KA y nereil OKa3pIBa€T HETaTUBHOE BIMSHUE HA KOTHUTHBHOE Pa3BUTHE U

UMMYHHYIO cucteMy. OcoOeHHO omaceH AeUIIUT jKele3a B paHHEM BO3pacTe, Korna

aKTUBHO (opMHpyeTCsl IEeHTpaidbHas HepBHas cuctema. lIpodunaktuka sBiseTcs

0omee 3 PeKTUBHOM CTpaTerueid, 4eM JIeUCHUE y)Ke pa3BUBIICHCS aHEMUH.

3aKIIOueHnE

XKeneszonedbunutHas aHemMus y JAeTedl OCTA€TCs aKTyallbHOW MEIUKO-

coruanabHOi npobsiemoil. CBoeBpeMeHHasi MpopUIaKTUKa, MPABUIbHOE MUTAHHUE U
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paHHsSISI JMAarHOCTUKA TO3BOJSIOT 3HAYUTEIBHO CHHU3UTH PACIpOCTPaHEHHOCTD
3a00JIEBaHUSI U €T0 OCTIOKHEHUH.

Cnucok nureparypsl

WHO. Iron deficiency anaemia: assessment, prevention and control, 2022.

Kliegman R. M. Nelson Textbook of Pediatrics, 2020.

Cappellini M. D. “Iron deficiency anemia.” The Lancet, 2020.

American Academy of Pediatrics. Iron supplementation guidelines, 2021.

WHO Global Nutrition Report, 2023.

Baker R. D. “Iron deficiency in children.” Pediatrics, 2017.

Lozoff B. “Iron deficiency and brain development.” New England Journal of
Medicine, 2019.

UNICEF Nutrition Report, 2022.

World Bank Health Data, 2021.

McLean E. “Epidemiology of iron deficiency anemia.” Public Health Nutrition, 2018.
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Caenenus 00 aBrope(-ax): bawumosa K.M. Acucmenm Kageopwi cocnumanvrot
neouampuu I ocyoapcmeennoco MeOuyuHcko20 ynusepcumema TypKkmeHucmaua

umenu Mvipama I appviesa

«BPOHXUAJIBHASI ACTMA Y JETEW: IMUATHO3 U METO/IbI
JIEYEHUS»

UDC: 616.248-053.2

AHHOTaUA

bponxuanpHas actMa y JeTeld SBISETCA XPOHUUYECKUM BOCHAIMTEIHHBIM
3a007€BaHUEM  JbIXaTeIbHBIX  TyTeH, XapaKTepU3yIOIUMCS AMU30/1aMU
OpOHX0O0OCTPYKITMHU, OJBIIIKH, KAl U CBUCTSIIETO JIbIXaHUs. 3a0oieBaHUE UMEET
aJUIEPTUUECKYI0 U HEaJJIEPTUYECKYI0 MPUPOLYy U TpeOyeT paHHEeW AMarHOCTUKH U
KOMITJIEKCHOTO JiedueHus. B 1anHO paboTe paccMaTpuUBarOTCsl COBPEMEHHBIE MOJIXOIbI
K TMarHOCTUKE U Teparnuu OpPOHXUAIbHON aCTMBI y IETEH.

Lenp nccnenoBanus

N3yunTh MeTOAbl JUArHOCTUKM U COBPEMEHHBIE MPUHLHUIBI JICYECHUS
OpOHXHWaJILHON aCTMBI y JIETEH, a TakKe OIEHUTh UX 3G (PEKTUBHOCTD.

Marepuaiibl 1 METObI

[IpoBenen aHanM3 KIMHUYECKUX HAOTIONECHUI JeTel ¢ OpOHXHUAbHON aCTMOM U
M3y4YCHHUE HAy4YHOU uTepaTypsl. Mcnonb30Banuce:

Kinanueckoe o0ciie1oBaHrEe MALIUEHTOB

Cnoupomerpus

[TukdmoymeTpust

ANneproaoru4ecKkue TeCThbl

AHanM3 MEAULMHCKON JOKYMEHTAIMU

Pe3ynpraret

OcHOBHbIE KIIMHUYECKUE MTPOSABICHUSI OPOHXUAIBHOM aCTMBI Y JIETEH:

[Tpuctynsl ynymbs
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Cauctsmiee aeixanue (wheezing)

Cyxoli kaienb, yCUIMBAIOIIHUIICS HOUbIO

Oppiiiika npu GU3NUECKON HArpy3Ke

UyBCTBO CTECHEHUS B IPYIU

JIlmarHoCcTrKa BKJIIFOYAET:

OlLleHKY KIMHUYECKUX CUMIITOMOB

OYHKIMOHAJIBHBIC TECThI JIIXaHUS (CTUPOMETPHUSI)

Omnpenenenue yposHns IgE

KosxHble amnepronpoOsl

JleyeHue BKIIIOYALT:

bazucHas Tepanusi: HHraJsSIMOHHBIC TIIFOKOKOPTHUKOCTEPOUIBI

Bpouxonutuku: 2-aroHUCTBI KOPOTKOTO U JITTUTEIHLHOTO JACHCTBUS

AHTUTHCTaMUHHBIE TIpenapaThl Py ajuieprudeckoi popme

Wuransimonnas Tepanus yepe3 HeOymnaiizep

OOy4eHue MalueHToB U POAUTENIel KOHTPOIIIO 3a00JIeBaHUs

OO6cyxenne

bponxuanbHas actMa |y JeTeil 4yacTO CBfi3aHA C  TEHETUYECKOM
IPEIPaCIOIOKEHHOCTBI0O M BO3JIEUCTBHEM aJJIEPreHOB (IMBUIbLIA, MbUIb, IIEPCTh
KUBOTHBIX). PaHHSS OuarHocTuka MO3BOJSIET MPEIOTBPATUTH TskKeNIble (OpMbI
3a00/IeBaHUsI U CHU3HUTH YaCTOTy O0OCTpeHMil. BakHyio poib HrpaeT KOHTPOJb
(baKkTOpOB OKpYXkAIOIIEH CPeNlbl M PETYISIpHOE TPUMEHEHUE Oa3MCHOM Tepanuu.

3akioyeHue

bponxuanbHas actma y nereit TpeOyeT paHHEH TUAarHOCTHKU U KOMILJIEKCHOTO
neyeHusi. COBpEMEHHbIE METOJbl TEpanmuu MO3BOJISIIOT JOCTUYb KOHTPOJIS Haj
3a00ieBaHMEeM, VYIY4YIIUTh KAuyeCTBO JKW3HU TMAIMEHTOB W  MPEIOTBPATUTH
OCJIOKHEHUS.
Cnucok nuTeparypsl
Global Initiative for Asthma (GINA), 2023.
Nelson Textbook of Pediatrics, 2020.

WHO. Asthma in children, 2022.
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Martinez F. D. “Asthma pathophysiology.” The Lancet, 2019.

Bush A. “Pediatric asthma management.” NEJM, 2018.

Global Burden of Disease Study, 2021.

National Heart, Lung, and Blood Institute (NHLBI), 2020.

Pedersen S. “Inhaled corticosteroids in children.” Respiratory Medicine, 2017.
UNICEF Health Report, 2022.

European Respiratory Society Guidelines, 2021..
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Caenenus 00 aBrope(-ax): Opazosa P./[oc. Acucmenm Kagheopvl cocnumanvhoti
neouampuu I ocyoapcmeennoco MeOuyuHcko2o ynusepcumema Typxmenucmana

umenu Mvipama I appviesa

«HAPYIIEHUS IUTAHUSA Y JIETEW Y UX BJIUSITHUE HA POCT U
PA3BBUTUE)

UDC: 616-053.2:612.3

AHHOTaUA

Hapymenuss nutaHust y JeTei SIBIAIOTCS OJHOM W3 aKTyaJbHBIX MEIHUKO-
COITMATILHBIX MPOOJIEM, OKa3bIBAIOIIUX 3HAYUTEIBHOE BIUSHHE Ha (HHU3NUYECKOE,
NCUXUYECKOEe M MHTCIUICKTyallbHOE pa3BuTHE pebOeHka. Hemocrarounoe wumnu
HecOaJaHCUPOBAHHOE MHUTAHWE MPUBOAMUT K NEPUIIMTY MAKPO- U MHUKPOIIEMEHTOB,
YTO HapylIaeT MpoIecchl pocta U (GopmMupoBaHus opraHu3ma. B nmanHoit pabote
paccMaTpuBarOTC OCHOBHBIE BUbI HAPYIICHUN MUTAHUS U UX BIUSHUE HA Pa3BUTHE
JeTeN.

Llenp nccnenoBanus

N3y4unTh OCHOBHBIC HAPYIICHHSI TUTAHUA Y IETEH U UX BIUSHUE HAa GU3HUECKOE,
IICUXOMOTOPHOE U KOTHUTUBHOE Pa3BUTHE.

Marepualibl 1 METObI

[IpoBenen aHanu3 KIWHWYECKUX HAONMIOAEHUN M HAYYHOW JHUTEPATyphl IO
BOIIPOCAaM JI€TCKOro NuTaHus. Mcrons30BaHsbI:

AHTpONOMETpUYECKUE U3MEPEHUS (POCT, Macca Tella, MUHIAEKC MACChl TeJa)

JlaboparopHblie Toka3aTenu (reMorTo0nH, OEIOK, MUKPOIJIEMEHTHI)

AHan3 NUIIEBOTO paIlioOHa

O1neHKa ICUXOMOTOPHOTO Pa3BUTHS

Pe3ynpraret

OCHOBHBIE BUIbl HAPYILICHUM ITUTAHUS y JIETEH:

benkoBo -OHCPICTHUICCKAA HCJOCTATOYHOCTD
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Jeunut BUTAMHUHOB U MHKPOSJIEMEHTOB

OsxupeHue 1 u30bITOYHAs Macca Tea

HecOanancupoBanHoe nuranue (M30bITOYHOE MOTpeOIeHUE caxapa U KUPOB)

KnrHnyeckue mposBiIeHUS:

3anepkka (PU3MIECKOro pocTa

CHmWKeHne UMMYHHUTETA M YaCThie HHPEKIIHH

AHeMust

CnabocTh U yTOMJIIEMOCTh

3azieprkKa ICUXOMOTOPHOTO ¥ KOTHUTHBHOTO Pa3BUTHS

Hapy1ienust KOHIIGHTpallud BHUMaHUS

OO6cyxienne

[TuTaHue uUrpaeT KIOYEBYIO POJIb B PA3BUTHH JIETCKOTO OpraHu3ma. B panHem
BO3pacTe Ae(HIMT MUTATEIBbHBIX BEIICCTB OCOOCHHO OMAaCEH, TaK KaK B ATOT MEPHO/T
aKTUBHO (HOPMHPYIOTCS MO3I, KOCTHasg cucTeMa M UMMyHHTET. HemoctaTok Oenka,
’Kele3a, WoJa W BUTAMHUHOB MOMKET MPUBECTH K HEOOpaTUMBIM HM3MEHEHHUSM B
Pa3BUTHH.

Taxoke M30BITOUHOE NMUTAHUE M OKUPEHHUE IMOBBIMIAIOT PUCK META0OINYECKHUX
HapYIISHUH, caXapHOTo JuadeTa U CepACYHO-COCYTUCTHIX 3a00JIeBaHUI B OYIYIIIEM.

3akioyeHue

Hapymmenus nutanus y neTei 0Ka3blBalOT CYIIIECTBEHHOE HETaTHBHOE BIIMSIHUE
Ha WX pocT U pasButue. COanaHCUPOBAaHHOE MUTAHUE, MPODHUIAKTAKA TePUITUTHBIX
COCTOSTHUN W (HOpPMHUpPOBAHUE 3OPOBHIX THIINEBBIX MPHUBBIUEK SBISIOTCS OCHOBOM
HOPMAJILHOTO Pa3BUTHS peOeHKa.
Cnucok nuTeparypsl
WHO. Child Nutrition Guidelines, 2022.
UNICEEF. State of the World’s Children Report, 2023.
Nelson Textbook of Pediatrics, 2020.
Black R. “Maternal and child undernutrition.” The Lancet, 2018.
Dewey K. “Nutrition and child growth.” Public Health Nutrition, 2017.

FAO. Food and Nutrition Security Report, 2021.
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GBD Study. Global Nutrition Data, 2021.
American Academy of Pediatrics. Nutrition in Pediatrics, 2020.
Barker D. “Early nutrition and disease risk.” BMJ, 2019.

European Society for Paediatric Gastroenterology Guidelines, 2022.
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Caenenus 00 aBrope(-ax): Psakynviesa O.b. npenooasamensv kagheopvl HOpMAIbHO
@uzuonoeus I'ocyoapcmeennozo meouyurnckoeo ynueepcumema Typkmenucmana

umenu Mvipama I appviesa

«OPU3NOJIOI'MYECKASA PEI'YJIALUA APTEPUAJIBHOI'O TABJIEHU A »

UDC: 612.12

AHHOTaUA

ApTepuanbHOe JaBICHUE SIBISETCS BAXXKHBIM IMOKa3aTeIeM T€MOJWHAMHKU U
oTpakaeT (PYHKIIMOHAJILHOE COCTOSIHUE CEPJIEYHO-COCYIMCTOM CHCTeMBI. Ero
dbuzmomornyeckasi  peryssius OCYIIIECTBISAETCS CIIOHBIMU HEPBHBIMU,
TYMOpaJbHBIMA M MECTHBIMH MEXaHM3MaMH, OO0ECIEUYHBAIOIIUMH TOAACPKaHHIE
roMeocrta3a. B manHoit paboTe paccMaTpuBarOTCs OCHOBHBIE MEXaHU3MBI PETYISIITUN
apTepUaJbHOTO JABJICHUS U UX 3HAUCHUE B OpPraHU3Me.

Ienb uccnenoBanus

N3yuuTh oCHOBHBIE (PHU3HOJOTHUECCKHE MEXAaHU3MBI PETYISIIIUN apTepUaAIbHOTO
TABJICHUS U UX POJIb B MOAACPKAHUN HOPMaJILHOTO KPOBOOOpAIIICHHUS.

Marepuaiibl 1 METObI

[TpoBeneH ananu3 HaAyYHOU JTUTEPATYPHI IO (HU3UOIIOTHUH CEPACUHO-COCYTUCTOM
cUCTEMBI. VICrOnb30BaHBbI:

DKcrepuMeHTaNIbHbIE (PU3HOJIOTHIECKHUE TAHHBIC

Kimmanko-pyHKIIMoHaIbHBIE UCCSAOBAHUS

AHanu3 MEXaHU3MOB PETYJSLIMU COCYIUCTOTO TOHYCa

O0630p HEHPOTyMOpPaAJIbHBIX CUCTEM KOHTPOJIS TaBICHUS

Pe3ynpraret

ApTepuanbHOE JaBICHUE 3aBUCUT OT:

Cepneunoro BbiOpoca

O61ero neprudepudecKoro CONPOTUBICHUS COCYI0B

O06bEMa HUPKYIUPYIOLIEH KPOBU
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CUCTEMY,

OCHOBHBIE MEXaHU3MBI PETYISLUN:

1. Hepsnas perymsanus

Bbapopeuenrtopuslii pedekc (KapOoTHAHBIA CUHYC, IyTa a0pThl)
Cummnaruyeckas U napacuMIaTH4ecKas HepBHasi cucTeMa
BricTpoe u3MeHeHne CoCyuCTOro TOHyca U CEpAEYHOro pUTMa
2. I'ymopanbHas perynsamnus
PeHuH-aHTMOTEeH3UH-aJIbJOCTEPOHOBAs CUCTEMA

AJpeHallviH 1 HOpaJipeHaIlH

Bazonpeccun

Harpuiiypetnueckue nentuasl

3. [Toueunslit MEXaHU3M

Perynsuus o0bEma )KUAKOCTH U HATPUS

JlonarocpouHbIA KOHTPOJIb APTEPUAIIBHOTO JaBICHHUS

4. JlokanbHas (TKaHEeBas ) PETYISIITUs

Meta6onuueckue daxropst (CO2, HY, O2)

Oupotenuanbabie hakTopsl (NO, S3HAOTETNH)

OO6cyxenne

Perynsmust aprepuaibHOTO JaBICHUS MPEICTABISIET COO0M MHTETPUPOBAHHYIO

ryMopajibHbl€) MexaHu3Mbl. HapylieHne 3THX MEXaHM3MOB NMPUBOJUT K Pa3BUTHUIO

apTepuajJbHON TMIEPTEH3UU WA TUIIOTOHUH.

BKJTIOYAIOIYIO OBICTpbIe (HEpPBHBIE) H JJIUTEIbHBIC (ITOYCUHBIC U

Oco0yro poib Urpaet dHAOTEIUNH COCYIOB, KOTOPBIH PETYIUPYET COCYAUCTHIN

TOHYC Y€pe3 BhIpaOOTKY Ba30UIaTaTOPOB U Ba30OKOHCTPUKTOPOB.

3aKIrOueHne

duzunojioruyeckas peryisioua apTCpruaJIbHOIO AABJIICHUA SABJIACTCA CIOXKHBIM

MHOTOYPOBHEBBIM TIPOIECCOM, OOECIEYHBAIONIUM CTA0MIBHOCTH KPOBOOOPAIICHUS.

ITonuMmaHue 3 TUX MEXaHU3MOB UMEET Ba)KHOE 3HAUCHHE pIRIb | HpO(I)I/IJ'IaKTI/IKI/I N JICUYCHUA

CepIACYHO-COCYAUCTHIX 3a00JICBaHUMN.

Cnucok nureparypsbl

Guyton A. C. Textbook of Medical Physiology, 2021.

272



Hall J. E. Guyton and Hall Physiology Review, 2020.
Boron W. F. Medical Physiology, 2017.

Ganong W. F. Review of Medical Physiology, 2019.
Silverthorn D. U. Human Physiology, 2018.
European Society of Cardiology Guidelines, 2021.
WHO Cardiovascular Report, 2022.

Levick J. R. Cardiovascular Physiology, 2017.

NIH Heart Research Data, 2023.

Berne & Levy Physiology, 2018.
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Caenenus 00 aBrope(-ax): Psakynviesa O.b. npenooasamensv kagheopvl HOpMAIbHO
@uzuonoeus I'ocyoapcmeennozo meouyurnckoeo ynueepcumema Typkmenucmana

umenu Mvipama I appviesa

«®U3NOJIOT MYECKUE OCOBEHHOCTMU JBIXATEJIBHOMU CUCTEMBI»

UDC: 612.2

AHHOTaUA

JlpixaTenbHas cucteMa 00eCleurnBaeT MOCTYIUICHHE KUCJIOPOJa B OPraHU3M U
ylajeHue YIJIEKUCIIOro Tas3a, Wrpas KIOYEBYIO pOJIb B TOIJACPKAHUU Ta30BOTO
romeocTtaza. Du3nogorunyecKkre OCOOCHHOCTH JbIXaTeIbHONH CHCTEMBbI BKIIOYAIOT
MPOIIECCHI BEHTUJISIIUU JIETKUX, Ta3000MeHa U PETyIsAIny AbiXxanus. B manHoit padote
paccMaTpuBarOTCS OCHOBHBICE MEXaHU3Mbl  (YHKIIMOHUPOBAHUS  JIBIXATECIIBHOM
CHUCTEMBI U €€ peryssiluu.

Ienb uccnenoBanus

N3yuuTh pusnonaorndyeckre 0COOCHHOCTH JAbIXaTeIbHON CUCTEMbI M1 MEXaHU3MBI
PEryJsLMU JbIXaHUs B OpTaHU3ME YEI0BEKa.

Marepuaiibl 1 METObI

[IpoBenen aHanmM3 HAyYHOW JUTEpaTyphl 1O (PU3MONOTHUU JIBIXAaTCIBHOM
cUCTEMBI. VICrOnb30BaHBbI:

DKCHepuMEHTAIbHBIC (PU3HOIOTHUCCKUEC IAHHBIC

Kimmanko-pyHKIIMOHATBHBIC UCCIISAOBAHUS IBIXaHHS

AHanu3 ra3oo0dMeHa B JIETKUX

O0630p perymsiuu IbIXaTeIbHOTO IEHTpa

Pe3ynpraret

JlpIxarenbHas CUCTEMAa BKJIFOYACT CIEAYIOIINE OCHOBHBIC ITPOIECCHI:

Bentunsius nérkux (BA0X U BBIIOX)

AnpbBeossipabIi Tazoo0MeH (muddy3us Oz u CO2)

TpaHcnopT ra30B KPOBbIO (F€MOTIIO0MH)
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TkaHeBoO€ JbIXaHUE

OcHoBHbIE (HPU3HOTOTUYECKUE OCOOCHHOCTH:

Bricokas 351aCTUYHOCTD JIETOYHOU TKAHU

Bonbimas mnomiaas anpBeos s ra3000MeHa

ToHkas anbBEONIIPHO-KAMMILIIpHAs MeMOpaHa

TecHas CBA3b € CEPACYHO-COCYNUCTON CUCTEMOU

Perymnsius npIxaHust OCyIIECTBISETCS:

JIpIXaTeIbHBIM IIEHTPOM MPOOJITOBATOrO MO3Ta

Xemopenenropamu (COz, Oz, pH xkpoBu)

PednexkropHbiMu MexaHU3MaMu (PEIICTITOPHI JIETKUX U JIBIXaTEIbHBIX MyTEH )

OO6cyxienne

JlpixatenbHass cucremMa paboTaeT B TECHOM B3aUMOCBSI3M C  CEPICYHO-
COCYIMCTOM cucTemol, obecrneunBas d(dexkTuBHbI Ta3zoo0MeH. Hapymenus
BEHTWISIIIUY WK MU Py3un MTPUBOIAT K TUTIOKCUU U THUTIEPKAITHUH.

Oco0oe 3HaueHHE HMEET aBTOMATHUYECKas PEryJsius JbIXaHHs, KoTopas
ajgantupyercsa K (puamyeckoil Harpyske, M3MEHEHHIO BBICOTHI W METa0OIMYECKUM
NOTPEOHOCTSIM OpraHU3Ma.

3akJIroueHue

OU3NONIOTHYECKUE OCOOEHHOCTH JIBIXaTeNbHOM CHCTEMBbl 00€CTeUnBaIOT
s pekTuBHOE CHAOXKEHHE OpraHu3Ma KHCIOPOJIOM M yAaJeHHE YIIIEKUCIIOro rasa.
CrnaxeHHasi paboTa JIbIXaTeIbHBIX MEXaHU3MOB UTPAET BAKHYIO POJIb B TIOAICPKAHUT
rOMEOCTa3a U KU3HEACATEIbHOCTU OpraHu3Ma.

Cnucok nuTeparypsl

Guyton A. C. Textbook of Medical Physiology, 2021.
Hall J. E. Guyton and Hall Physiology Review, 2020.
West J. B. Respiratory Physiology: The Essentials, 2018.
Boron W. F. Medical Physiology, 2017.

Silverthorn D. U. Human Physiology, 2018.

Levitzky M. G. Pulmonary Physiology, 2017.

WHO Respiratory Health Report, 2022.
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European Respiratory Society Guidelines, 2021.
NIH Lung Function Data, 2023.
West J. B. Pulmonary Pathophysiology, 2019.
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Caenenus 00 aBrope(-ax): Psakynviesa O.b. npenooasamensv kagheopvl HOpMAIbHO
@uzuonoeus I'ocyoapcmeennoz2o meouyunckozo ynusepcumema Typkmenucmana

umenu Mvipama I appviesa

«OPU3NOJTOI'MYECKASA POJIb ®OPMEHHBIX 2JIEMEHTOB KPOBH»

YIAK: 612.112

AHHOTaUA

KpoBb mnpexacraBiasier co0oil KUAKYIO TKaHb, COCTOSIIYI U3 IUIa3Mbl U
(hOpMEHHBIX JIEMEHTOB: SPUTPOITUTOB, JTIEUKOIIUTOB 1 TPOMOOIIMTOB. Kask/1bIi U3 ATUX
KOMIIOHCHTOB  BBITIOJIHAET JKU3HEHHO BaKHble (U3MONIOTHYECKUE (YHKIINH,
obOecrnieunBaroNIue TPAHCIIOPT BEIIECTB, MMMYHHYIO 3alllUTY M TremMocTa3. B nmaHHou
paboTe paccMaTpHUBAIOTCS OCHOBHBIC (YHKIMHM (DOPMEHHBIX AJIEMEHTOB KPOBH U HX
3HAQUY€HHUE B OPraHU3Me YeJIOBEKA.

Ienb uccnenoBanus

N3yuuTh HU3N0IOTHYECKYIO POIb APUTPOLIUTOB, JEHKOIUTOB U TPOMOOITUTOB B
o0ecTieUeHUH )KU3HEIEATSIIbHOCTH OpraHu3Ma.

Marepuaiibl 1 METObI

[IpoBenen aHanu3 HAaydyHOH  JMTEpaTypbl 1O  (PU3HOJIOTUM  KPOBH.
Hcnons3oBaHbI:

JlaGopaTopHble JaHHBIC aHATHN3a KPOBU

DKCnepuMEeHTAIbHBIC (PU3HOIOTHYECKHUE MCCIICTOBAHMS

Knuanyeckue HaOIOaeHUS

0O0630p MEXaHM3MOB IT'eMOII093a

Pe3ynpraret

dopMeHHBIC 3JICMEHTHI KPOBH BBITIOJIHSIOT CJICIYIOMNE (PYHKITUHN:

1. DPUTPOLIUTHI

TpaHcnopT KUCIOpOAa M YIIIEKUCIIOTO Ta3a

Vuactue B KHUCJIIOTHO-IICJIOYHOM PaBHOBCCHHA
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ObecnedyeHre TKaHEBOTO JbIXaHus Oyiarofaps reMorIoOMHy

2. JleKonuThI

NMmyHHas 3amuTa opraHusma

@daroumnTo3 MaTOreHoB

Cuntes antuten (TUMQOIUTHI)

YyacTre B BOCTIAJIMTEIbHBIX PEaKITUIX

3. TpomGoUTHI

VYyacTtue B remocrase

dopmupoBaHUe TPOMOOITUTAPHOU MTPOOKH

AKTHBaIHsI IPOIECCOB CBEPTHIBAHKS KPOBU

BoccraHoBineHUE TTOBPEKIEHHBIX COCYIOB

OO6cyxienne

dopMeHHBIE 3JIEMEHTHI KpPOBU (DYHKIMOHUPYIOT KaK €IWHas CHUCTeMa,
obecrieunBaroias romMmeocras opranu3ma. HapyiieHne ux KoiqudecTBa Wi (PyHKIIUU
MPUBOJIUT K PA3BUTHUIO MATOJIOTHYECKUX COCTOSHUM, TAKHX KaK aHEMUS, JICHKOTICHUS
WU TPOMOOITUTOTICHUSI.

Oco0yto pois UTpaeT KOCTHBIN MO3T KaK OpTraH KPOBETBOPEHUSI, PETYIUPYIOIINNA
MIOCTOSTHHOE OOHOBJIEHHE KJIETOK KPOBHU.

3akJIroueHue

dopMeHHBIC DJIEMEHTHl KPOBH BBHITIOJNHSIOT KU3HCHHO BaKHBIC (DYHKIIWH,
oOecrieunBasi TPAHCIOPT, 3alUTy U Tremocta3. Wx crnaxeHHas paboTa sBIsETCS
OCHOBOW HOPMAaJIbHOTO ()YHKITMOHHPOBAHUS OpPTaHMU3Ma | MOAIePKaHMs TOMEOCTasa.
Cnucok nuTeparypsl
Guyton A. C. Textbook of Medical Physiology, 2021.
Hall J. E. Guyton and Hall Physiology Review, 2020.
Hoftbrand A. V. Essential Haematology, 2019.
Williams Hematology, 2021.
Boron W. F. Medical Physiology, 2017.
Kaushansky K. Williams Hematology, 2021.

WHO Blood Health Report, 2022.
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NIH Hematology Data, 2023.
Greer J. P. Wintrobe’s Clinical Hematology, 2018.

European Hematology Association Guidelines, 2021.
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Caenenus 00 aBrope(-ax): [ ypmanos O.A. Accucmenm Kagedpwr s3H00KpuHonoUA
Tocyoapcmeennozo meouyunckozo ynueepcumema Typkmenucmana umenu Meipama

Tappoviesa

«AHATOMUA U PU3NOJIOTI'USA HAAITOYEYHUKOB. BOJIE3Hb U
CUHIPOM MIEHKO-KY HINHIA»

UDC: 611.45:616.45-006

AHHOTaUA

HannoueyHuku sIBISIFOTCS TAPHBIMU SHAOKPUHHBIMU KEJI€3aMU, UTPAIOIIUMHU
BAXXHYIO POJIb B PETySIIUA OOMEHa BEIIECTB, BOJHO-COJICBOTO OajaHCa M CTpecC-
peakiuii opranusma. Hapymienne ux (QyHKIMU TPUBOAMT K PA3BUTHIO TSHKEIIBIX
SHAOKPUHHBIX 3a00JI€BaHUMN, Cpeau KOTOphIX 0co00€ MecTo 3aHuMaeT OoJe3Hb U
cunapom Mnenko—Kymmnara. B manHO#W pabore paccMaTpuBalOTCs aHATOMO-
¢duznonornueckue 0COOEHHOCTH HAJIOYEUHUKOB U NATOT€HE3 TUIEPKOPTULIM3MA.

Lenp nccnenoBanus

N3yunth aHaTOMUIO ¥ (PU3MOJIOTHIO HAJMOYECYHHKOB, a TaKKe OCOOEHHOCTHU
pa3BuTusa Oonesnu u cuapoMa Mienko—Kymmara.

Marepuaiibl 1 METObI

IIpoBeneH aHan3 HAYYHOU JIUTEPATYPHI 110 SHIOKPUHOJIOTMH. VIcTIonb30BaHbI:

Anatomuyeckue u PU3NOIIOTHUECKUE JaHHBIC

Kinanueckue HaOIOIeHNS TAIUEHTOB

JIaboparopHubie TopMOHaTIbHBIE UccheaoBanus (koptuzon, AKTI)

Nuctpymentanbias guaroctuka (KT, MPT naanouedyHukoB)

AHaromusi ¥ (pU3UONOTUS HAIMOYEUYHUKOB

HannoueyHuku cocTosT U3 IByX OCHOBHBIX YaCTEH:

KopkoBoe BeriecTBo (Kopa)

Mo3srosoe BemecTBoO

Kopa HaanoyeyHnKoB BbIpaOaTHIBACT:
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['MroKOKOPTUKOU B (KOPTU3OI)

MuHepalloKOPTUKOUIBI (2JIbI0CTEPOH )

AHZIpOTEHbI

Mo3roBoe BEIIECTBO CUHTE3UPYET:

AJZlpeHanuH

Hopanpenanun

dusnonoruueckue PyHKIUNU:

Perynsius oOMeHa BemiecTs

KoHuTpons aprepuaiibHOTO JaBICHUS

VYuactue B cTpecc-peakiu

[Tonneprxanue BogHO-COJIEBOTO OalaHca

bosnesnp u cunapom NUnenko—Kymmara

bonesnr Unenko—Kymunra —  runepcekpeuus AKTD  runodusom,
NPUBOASAIIAS K N30BITOYHON MPOAYKIIUU KOPTHU30JIA.

Cungmpom Hunenko—KymmHra — COCTOSHHE THIEPKOPTUIIM3MA  JFO0Oi
ATUOJIOTUU (OIYXOJIHM HAITOYEYHUKOB, ITUTEIbHBINA TPUEM TIIIOKOKOPTUKOUJIOB).

Kinandeckue nposiBiieHUs

IlenTpanbHOE OKUpeHUE (IO, TYJIOBHUIIIEC)

«TyHOOOpa3HOE JIUIIO

ApTtepuanbHas TUIepTEH3Us

Mpiiednas c1abocThb

Ocreomnopos

['uneprnukemus

Crpuu Ha KOXe

Jlnarnoctrka

YpoBeHb KOPTU30J1a B KPOBUA U MOYE

TecT ¢ nexcameTa3oHOM

Onpenenenne AKTI

KT/MPT runoc¢usa 1 HaJiMOYEUHUKOB

OOcyxneHue
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['MnepkopTUIIM3M TPUBOAUT K TIYyOOKHMM HapyHIIeHHsIM OOMEHa BEIEeCTB,
VMMYHHOU CHCTEMBI U CEpACYHO-COCYLAMCTOW peryaanuu. PaHHsAS auarHocTtuka
UTpaeT KIIOYEBYI0 POJb B MPEJOTBPAICHUU OCIOKHEHHWU. JleueHue 3aBUCHT OT
OPUYUHBI U MOXKET BKIIIOYATh XUPYPTUUYECKOE BMEMIATEIHCTBO, MEIUKAMEHTO3HYIO
TEPanuIo WIH JYy4YEBYIO TEPAIHIO.

3aKroYeHne

HanamodeyHuky UrparoT BaKHYIO POJIb B HJIOKPHUHHOHN PETYISIIUN OpraHU3Ma.
bonesnr u cuHIpom Wnenko—KymmHra sBISIOTCS TSDKEIBIMH — MATOJOTHSIMH,
TpeOYIOLTUMU PaHHETO BBISABICHUS U KOMIUIEKCHOTO JICUCHHUSI.

Cnucok nureparypsl

Guyton A. C. Textbook of Medical Physiology, 2021.
Jameson J. L. Harrison’s Endocrinology, 2020.
Melmed S. Williams Textbook of Endocrinology, 2021.
Endocrine Society Clinical Guidelines, 2022.

WHO Endocrine Disorders Report, 2023.

Nieman L. K. “Cushing’s syndrome.” NEJM, 2019.
Arnaldi G. “Pathophysiology of Cushing’s syndrome.” Lancet Diabetes
Endocrinology, 2018.

NIH Endocrine Data, 2023.

European Society of Endocrinology Guidelines, 2021.

Fleseriu M. “Cushing disease management.” Pituitary Journal, 2020.
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