ISSN 2072-0297

MOAOAOW

YYHEHLIW




Monopou yyeHbli
MexayHapOoaHbIA HAY4YHbIA XYpHanN
Ne 13 (512) / 2024

N3paetcs ¢ pekabps 2008 . BbixoauT exeHenenbHo

Inasnuwiii pedakmop: Axmetos Mnbaap [eHHabeBUY, KAHAUAAT TEXHUYECKUX HAayK

Pedaxyuonnas xonnezus:

HKypaes Xycuugaun OnruH60€eBUY, JOKTOP HeAarorndeckux Hayk (Ysbexucran)

MBanosa IOma BaseHTHHOBHA, ZOKTOP GHIOCOPCKUX HAYK

Kanenckuit Anexkcangp BacuibeBud, JOKTOP GU3NKO-MaTeMaTHIEeCKUX HAYK

Kowep6aesa Afirepum HypasneBHa, JOKTOp Nefarornieckux Hayk, npogeccop (Kasaxcran)
KyTtammos BayecsiaB AHaTo/IbeBUY, JOKTOP MEJUIIUHCKHX HAyK

JlaktronoB Koncrantun CTaHHC/IABOBUY, ZOKTOP OMOIOTHYECKHX HAYK

Capaesa Haze)xa MuxaiyIoBHa, JOKTOP IICUXO/IOTHYECKUX HAyK

Abzpacunos Typrau6aii Kypman6aesud, goxrop ¢punocopun (PhD) mo punocopckum Haykam (Kasaxcran)
Aspnerok OkcaHa AJleKceeBHa, KaHAUAAT TEXHUIECKUX HayK

Aiinapos Opasxan TypcyHKoxKaeBHY, KaHAUAAT reorpadudeckux Hayk (Kasaxcran)

AseBa Tapana V6parum KbI3bl, KaHAUAAT XUMHYECKHUX HayK (Asep6aiipkan)

AxmeTtoBa Banepus BanepbeBHa, KaHAUAAT MEJUITMHCKUX HAyK

Bepaues Dpram Abzy/aeBud, KaHAUAAT MEAULMHCKUX HayK (Y30eKucTaH)

bpesrun Bauecnas CepreeBud, KaHAUAT SKOHOMUYECKUX HAYK

[Hanunos Oner EBrenbeBnd, KaHAMAT NeAarorudeCKUX HayK

Jémun Anexcanap BUKTOpOBUY, KaHAUAAT GHOMIOTUIECKUX HAYK

Janton Kpuctrna BragumMupoBHa, KaHAWJAT I0PUANIECKUX HAYK

JKemnosa Kpucruna BragumuposHa, KaHAWJAT 9KOHOMUYECKUX HayK

JKyiikosa Tamapa IlaB0BHA, KaHAM/AT NeAArOrMYECKUX HAYK

Hrnarosa Mapusa AJleKCaHPOBHA, KaHAUJAT UCKYCCTBOBE/ICHHUA

VckakoB Pycan Mapar6ekoBud, KaHAuAaT TexHHYeCKUX Hayk (Kasaxcran)

Kangpi6ait Kaitnap Kangpi6aitysnst, gokrop ¢pumocoduu (PhD) mo punocopcknm Haykam (Kaszaxcran)
Kenecos AcxaT AsMacoBHY, KaHAUZAAT MOJUTHYECKUX HAYK

Kosapza Bragumup BacunbeBud, KaHAUAAT GU3NKO-MaTeMaTHIECKUX HAYK

KomoropiieB Makcum I'enHasibeBUY, KaHAUJAT TEXHUYECKUX HAYK

Komsapos Anekceit BacuibeBud, KaHAU/AT T€0JI0rO-MUHEPAJIOIMYECKUX HAYK

KyspmuHa Brosnerra MuxaiioBHa, KaHAUAAT UCTOPUYECKUX HAYK, KAHAHU/AT IICUXO/IOTHIECKIX HAyK
Kypnasuuzu Koncrantun VBanosuy, goxrop ¢purocopun (PhD) no skoHoMudeckuM HaykaMm (Y3bekucraH)
KyuepsBenko CeTs1aHa AjleKceeBHa, KaHANUAT S9KOHOMHYECKHUX HayYK

JleckoBa ExaTepuHa BUKTOpOBHa, KaHAUAAT GU3NKO-MaTeMAaTHIECKUX HAyK

MakxkeeBa MpuHna AleKkcaHpoBHa, KaHAU/AT T1e/JaTOTMYeCKUX HayK

Marsuenko Esrenuiit Bragumuposud, KaHAUAAT OHOTOTHYECKUX HAyK

MarpockurHa TarbsiHa BUKTOpOBHA, KaHANW/AT S9KOHOMHYECKHUX HAYK

Marycesny Mapuna CTenaHOBHA, KaHAHU/AT IearorMdeCKUX HayK

MycaeBa YMa AveBHa, KaHAUAAT TEXHUIECKUX HayK

Hacumos Mypar Oprien6aeBud, KaHAMAAT TOTUTHYECKHX Hayk (Kasaxcran)

[Mapuguuosa Boraros Xanmaposua, maructp ¢punocopuu (Kaszaxcran)

[Tponues 'erHaznit bopucosuy, KaHANAAT PUIUKO-MAaTeMATHYECKUX HAYK

PaxMOHOB A3u3X0H BOCHTXOHOBHY, JOKTOP MeAAarorndecKux Hayk (Y30exucraH)

CemaxuH AHzpeli MUXal/IOBUY, KaHAMJAT TEXHUYECKUX HAYK

CeHnoB Apkaguil DayapA0oBHY, KAaHAUAAT IOJTUTHIECKUX HAYK

CentomkuH Hukonait CepreeBuy, KaHAUAAT TEXHUYECKUX HayK

Cynranosa [lunmoga HaM030BHa, JOKTOP apXUTEKTYPHbIX Hayk (Y36eKucTaH)

Turosa Enena ViBaHOBHA, KaHANU/AT MeIarOTHIECKUX HAYK

Txauenko Mpuna ['eopruesHa, KaHAUAAT GUIONTOTHIECKUX HAYK

®enoposa Mapus CepreeBHa, KaHAUAAT APXUTEKTYPbI

®osunos Cagpuaaun PaiizyaeBud, KAaHAUAAT XUMUYeCKUX Hayk (Y36exncran)

fAxuna Acua CepreesBHa, KaHAM/JAT TEXHUYECKUX HAyK

Aunnosa Csetana HukosmaeBHa, KaHAUAAT NeAArorH4eCKUX HayK

© 000 «M3zparenbcTBo «Mosof01 y4eHbIi », 2024



Mencoyrapodnuiii pedakyuoHHbLil cosem:

Atipsin 3apyu [eBOpKOBHa, KaHAUAAT GHUIOIOTUYECKUX HAYK, LOLEHT (ApMeHs)

Apomumpase ITaata JleoHHIOBUY, JOKTOP 9KOHOMHIECKUX HaYK, aCCOLUMPOBaHHbIN mpodeccop (Tpysust)
Araes 3arup Barurosuy, KangugaT reorpadrdecKux Hayk, npodeccop (Poccust)

AxmezenoB Kaxmypar MakcyToBHY, KaHAUAAT reorpadriecKux HayK, acCOUUPOBaHHbIN mpodeccop (Kasaxcran)
bunosa basna beprosHa, 1OKTOP I0OPUAMYECKUX HAYK, JOLLEHT (Poccus)

Bopucos BsueciaB BUKTOpOBUY, JOKTOP IearorundecKux Hayk, mpodeccop (Yrpauna)

Bypues Xacan Yyr6aeBud, JOKTOp GHOIOIMIECKUX HaVK, podeccop (Y3bekucram)

BesnxoBcka TeHa []BeTKOBa, JOKTOP SKOHOMHYECKHX HayK, goueHT (Bosrapus)

Taitiy Tamapa, JOKTOp 9KOHOMHUYeCKUX HayK (CepOust)

JanarapoB AraxaH, KaHAUAAT TeXHUYeCKUX HayK (TypKMeHHCTaH)

Jlaunnos Anexcangp MakCHMOBHY, JOKTOP TEXHHYECKUX HayK, podeccop (Poccus)

JemuzoB Asexceil AJleKcaHAPOBHY, ZOKTOP MEAULIMHCKUX HayK, ipodeccop (Poccus)

Mocmanberos lunap bakbeprenosud, soktop ¢punocopun (PhD), mpopekTop o pasBUTHIO 1 9KoHOMUYecKuM Borpocam (Kasaxcraw)
EueB A6apipakmas MosioanreBud, JOKTOp MeAUIIMHCKIX HAayK, JOLEHT, 3aB. oTeeHneM (KbIproiscran)
Xonpoures Canapb6ait TesexbaeBud, JOKTOP MeJUINHCKUX HayK, mpodeccop (KvIpreiscram)

Hrucuuos Hyp6ex CarnH6eK0BHY, JOKTOP MEAUIIMHCKUX HayK, npodeccop (KazaxcraH)

Kazpipos Kymiyr-bek BekmypazsoBud, JOKTOp IearorniecKux HayK, 1.0. Ipodeccopa, fAekaH (Y3bekucTan)
Kastenckuil Aekcanzp BacuibeBud, ZOKTOP QU3HKO-MaTeMaTHYECKUX HayK, Ipodeccop (Poccus)
KossipeBa Osbra AHaTo/IbeBHA, KAHAW/AT ITeJarOTUYEeCKHX HayK, foueHT (Poccus)

Kosnax Esrennii ITerpoBud, JOKTOp PU3HKO-MaTeMaTHIeCKHUX HayK, mpodeccop (Poccust)

Kourep6aesa Afirepum HypanueBHa, JOKTOp Iefarorudeckux Hayk, npogeccop (Kasaxcran)

Kypnasuuzu Koncrantun VBanosuy, gokrop ¢purocopun (PhD) nmo sxonomudeckum Haykam (Y3bekucram)
Kyramos BsueciaB AHaTo/1beBIY, JOKTOP MEAUIMHCKUX HayK, podeccop (Poccus)

Kot Omune Jleiina, JOKTOp 9KOHOMIYeCKHX HayK (Typuus)

Jlro 13r0aHb, JOKTOp QHUIOIOTHIECKUX HayK, Tpodeccop (Kuraii)

Mastec Jlroamua BagumMupoBHa, JOKTOP COLUOTOTMYECKHX HAYK, AoueHT (YikpanHa)

HarepBazize Maputa AreBHa, JOKTOpP GHOIOrHYeCKUX HayK, mpodeccop (I'py3us)

Hypmamezu ®asuib ATUryceiH OJIbL, KAaHANUAAT De0I0r0-MHHEePAIOrHIeCKUX HayK (A3ep6aiimkaH)
[Mpoxomnbes Hukosnait SIkoBeBnd, JOKTOP MEAUIMHCKUX HayK, mpodeccop (Poccus)

ITpoxodreBa Mapuna AHaTOIbeBHA, KAHAW/AT IIeJArOTHYeCKUX HayK, goueHT (Kasaxcran)

Paxmary/ne Padasis FOcynosuy, gokrop ¢pumocodckux Hayk, mpopeccop (Poccus)

Pe6e3oB Makcum BoprcoBHY, JOKTOP Ce/IbCKOXO3HCTBEHHBIX HAayK, Iipodeccop (Poccus)

Copoxka FOsmus TeoprueBHa, JOKTOP COLMOIOTHYECKHX HAYK, AolieHT (YKpanHa)

Cynranosa Jlunmozsa HaMo30BHa, JOKTOp apXUTEKTYpPHBIX Hayk (Y30eKkucTaH)

V3axos I'yiom Hop6oeBrd, JOKTOP TEXHHIECKUX HAYK, JOLeHT (Y36eKucTaH)

DepmopoBa Mapus CepreeBHa, KanaugaT apxuteKTypsl (Poccus)

Xonanues Hazapamu XoHa/1eBrY, JOKTOP 9KOHOMHUYECKUX HayK, CTapLINi Hay4dHbIi coTpyaHUK (Ta/KuKucTaH)
Xocceitnu Amup, foKTOp duIos0rndeckux Hayk (MpaH)

Mapunos Ackap Kannesuy, JOKTOp 9KOHOMHIECKHX HaVK, goueHT (Kasaxcrat)

Mlyknuna 3unanza HukosaeBHa, ZOKTOpP 9KOHOMHUYecKHX Hayk (Poccus)



Ha obnoxxe nsobpaxen Bpaiian 90eapo Koxc (1968), 6puran-
CKUIT GU3NK, Ipodeccop GU3MKI 3/IeMeHTAPHBIX YaCTHLI, IIOMy/IA-
PpU3aTOp HAYKIL

bpaitan Kokc pogmnca 3 mapra 1968 roma B Onpxame, ¢ 1971 roga
xun nobmsoctu Yaaneprona. Ero pogurenn paboranu B Vopk-
IIMPCKOM GaHKe: MaTh — KacCUPOM, a OTel] — MeHePKepPOM Cpefi-
Hero 3peHa. C 1979 mo 1986 rop bpaitan mocemran He3aBUCHMYIO
riuMHa3uio Xanma B Ongxame.

Bo MHOrMIX MHTEpBDBIO M B a1M307e «Tyzec Beenennoit» oH 3asBAam,
4TO, KOIfia eMy 6bto 12 7et, kuura «Kocmoc» Kapma Carana 6brma
K/TI04YeBBIM (paKTOPOM, BIOXHOBMBIIINM €ro cTarh ¢usnkoM. [locre on
usy4an Gpusnky B MaHuecTepcKOM yHIBEpPCHTETE, Ifie B 1993 rony, Bcé
elé yJach, IPUCOEANHIICA K CeBepoMpIanyckoli rpynme D:Ream, y
KOTOPOIT GBIIO HECKOIBKO XVTOB B OMINA/IBHOM XUT-TIApaje CHH-
108 Bemko6puranmu. K 1997 ropy, korna D:Ream pacpopmuposa-
nack, Koke 6b11 yrocToeH creneny 6akanaspa ¢ OTIndmeM 1o Gpusuke
oT MaHuecTepckoro yHuBepcurera. [TosfiHee eMy Oblma pucysx/ieHa
crerenp foktopa ¢unocodun (PhD) mo ¢usnke wacTu; BHICOKMX
SHEPIMil Ha OCHOBAHMM JMCCEPTAINM, BLIIOTHEHHOI BO BpeMs pa-
6orer B maboparopuyt DESY (nem. Deutsches Elektronen-Synchrotron,
«HeMe1yxumit 37eKTPOHHBIIT CMHXPOTPOH») B [amOypre.

Kokc Hambonmee msBecTeH ydacTueM B HAyYHBIX HPOTpaMMax
pamvo u TeneBupenns BBC, Bkmouas HayqHO-GUIOCOPCKYIO TOKY-

MEHTAbHYI0 cepuio «[0pusoHT»: «bonbIIoI afpOHHbIIT KoTalizep
u Bonbioit B3pbiB», «UTO He Tak ¢ IpaBuUTaLMeEi» «A BbI 3HAETe,
Kakoe cefqac BpeMA» 1 «MoKeM /i MbI CO3J]aTh 3Be31y Ha 3eM/e?».
OH TaKKe 03ByYMBaeT MPOrpaMMbl IIPOBEPKI Ha 0OyJatolIeM carire
BBC pis1 mkonbHKKOB Bitesize. Koxc 6bT HayYHBIM KOHCY/IBTAHTOM
¢antactideckoro ¢punbMa «Ilek1o» U YIaCTBOBAT B CIELNATLHOM
BbIITycKe mporpammel «Megaworld: IlIBertrjapus» kanama Discovery.
OH TaroKe pery/sIpHO 4UTaeT JIeKIuM O padoTe GONBIIOrO afjpoH-
HOTO KOJIIaiifiepa.

B 2013 rogy, B rog 50-7eTus 6pUTaHCKOro Temecepuana «Joxrop
Kro», Bpartan Kokc cHsncs B pormu caMoro ce6st B HeOOMBIION ClieHe
annsofa «Cnma Tpéx».

Kokc momyumn MHOro Harpaf 3a CBOM YCHMIMA IO HOMY/APK-
arym Haykn. B 2002 rogy o 6bUr M3OpaH [eiiCTBUTENBHBIM Me-
XIyHapopHbIM wieHoM Kiy6a mccnenosareneit, a B 2006 ropy mo-
myunn npus noppa Kembsyna ot bpuranckoit HayqHoI acconmanym
3a CBOIO paborTy.

3a cBoit BKyIaz B pasutie Hayku B 2010 rogy Koxc 6b1 HazHaueH
odunepom Oppera bpuranckoit uMnepum.

B 2012 ropry yueHbIi1 6611 HarpaxxaeH mpemmeit Martxma Gapagpes.

Hnpopmayuto cobpana omeemcmeenHolii pedakmop
Examepuna Ocanuna




“Young Scientist” « #13 (512) - March 2024

Contents U}

CONEPKAHUE

bMOJIOI'nA

Aimagambetov A. T.
Prospects for the use of Arthropoda
in Kazakhstan.......coeeeeveiniiriiniiniiiiiiiienennnen. 283

MEJIUIIUHA

batpakoBa U. A.
CTpyKTypa 1 0COBEHHOCTU MeAMULUHCKMUX
yupexaeHunin CaHKT-TeTepoypra....ccceeeeeenennnene. 289

Kamapayau I. B.
MntoCbl U MUHYCbI BHYTPUOPANbHBIX U 1TAGOPATOPHBIX
ckaHepoB ans CAD/CAM-TEXHONOTUM ............... 290

MaromepoBa M. M.

MoTeHUMan peabunnTaLum B COKpaLLeHUN
CTOUMOCTMU BONME3HM vvnernernnennirnennernernnennnnnns 293
Muxanesa C. C.

XapaKTepucTuKa CeCTPUHCKUX BMeLaTeNbCTB
B OTAEJIeHUN aHeCcTe3noN0rum u peaHnmauum ... 295

CEJIbCKOE XO3AMNCTBO

MacbiHkoBa E. B.
OueHKa COCTOAHMA MOIOYHOTO CKOTOBOACTBA
B [TEPMCKOM KPAC evvninineninreeneneeenenenennenens 298

OKOHOMMUWKA U VIIPABJIEHHWE

BnaceHko A. B.

TeopeTuyeckune acnekTbl PYHKLMOHMPOBAHMA

1 MEXaHM3MOB PEryMpoBaHMA pPbiHKA TBEPAbIX
ObITOBBIX OTXO[0B eueueenenerneneneencnsecneeeencnsencns 300

DenuposaT. B.

0 ponu n dhopmax yyactusa rpaxgaH B MECTHOM
CAMOYMPABIIEHUM Levvnrerinrnninrnieninreenrecensnsencns 302

Xys»xacapos b. 3.

YyeT KOMaHAMPOBOYHbLIX pacxonos B 06nacTHOM
LeHTpe no npodunaktuke n 6opsde co CMNLom
TypkecTtaHcKkoi obnact KazaxctaHa............... 304

WUcmarynosa b. K.
AcnekTbl, BIMAKOWME HA MIHHOBALMOHHOE
PA3BUTUE KOMNAHUM wevnrneninrnenrneenrneeaensneennns 306

Kananpus A. A.

CoBpeMeHHbIN y4eT MaTepuanbHo-
NPOU3BOACTBEHHbIX 3anacos B Poccuitckon
DELEPALUMM «eeereeerieerneeneereeeneeeneeeneeeneaennnes 309

MapuyeHko M. B.

0 peAtenbHocT KomMuUTeTa MO CTPOUTENBCTBY

no BBOJAY B 3KCMyaTaumio xunba B CaHKT-
1ETEPOYPIE eeernnreeeereerneeeneerneerneeeneennaennns 311

Poi6banbyenko C. U.
NHanKkaTopbl OLeHKM hUHAHCOBbLIX NOKa3aTeneil

KOMNAaHW He(hTera3oBoro CEKTOPA . ..eeereeneenne. 312
CemeHoBa A. A.
0COOEHHOCTN YYETA APEHAD! vuvreernnrernnnrernnnnnnns 322

®ununnosa M. 3.
MeToanka oueHKM 3 HeKTMBHOCTU PMHAHCOBO-
X03AMCTBEHHOW AeATeNbHOCTM OpraHu3auuu..... 325

XanunuH B. B.
Moaxopbl K ynpaBneHunio LMPOBbIMU PUCKAMU
HEeMTEra3oBbiX KOMAAHUM...euurennennrenennrennennnes 327

AluyxHo C. M.

NHCTpymMeHTbl 0TOOpa M OLEHKM COTPYAHUKOB
MO KOMMETEHLMAM wenerneneenreneneenrenennensenennennnns 334

MAPKETHWUHT, PEK/TAMA 1 PR

MyxuH K. A.
Ponb event-mapKeTuHra B NpofBUXKEHNUM
00PA30BATENBHBIX YCIYT weerrrnrerrnnrernnneenennnenes 337

Monos M. A.

OueHka 3(pheKTUBHOCTM MAPKETUHIOBOM
KAMMAHUM ooinninniniiniiniininiaininrieeneaeaeanennes 339



vi | CopepkaHue

«Monopoii yuéHbiity « N2 13 (512) - Mapt 2024 .

Waruu M. 10.

MpoasuxeHune 6peHaa Lay's

CpefcTBaMM peknaMbl B CETU UHTEPHET

Ha npumepe 000 «[lencuko XonauHrey............ 340

OPU3SNUYECKAA KYJIAbBTYPA
U CIIOPT
UBaHoBa . 0.

3,0pOBbIii 06pa3 KM3HU CTyAeHTa, uin Kak BaxHO
NoAAEPKNBATb CBOE 30POBbE B rofibl YYe€Obl.... 342

domeHkoB M. C.
MeTopmKa ynpaBneHns NCUX03MOLMOHaANbHbIM
COCTOSIHMEM CNOPTCMEHA NOCPeACTBOM

peryanpoBaHms paboThl «1eTeKTopa OWNOOK» ... 343
ITPOYEE

PenartoB P. P.

CenbaXyKCcKne KapaBaH-capau B Typuuu:

TYPUCTUYECKNUIN MOTEHLMAM cuuereenenrenrenrnnrnnennes 349



“Young Scientist” « #13 (512) - March 2024

Biology | 283

bNMO/ITOI'nNUA

Prospects for the use of Arthropoda in Kazakhstan

Aimagambetov Alan Temirlanuly, student

Scientific advisor: Mamilov Nadir Shamilevich, candidate of biological sciences, associate professor
Kazakh National University named after Al-Farabi (Almaty, Kazakhstan)

The manuscript describes some prospect for practical application of Arthropoda group in Kazakhstan. In this manuscript were considered and
given bright examples of medical, pharmacological and commercial significances of arthropods. This manuscript describes potential of Kazakh-
stan for practical usage of arthropods. Chitin and chitosan production techniques from arthropods, especially insects and application of obtained
chitosan in production of chitosan nanoparticles, that are very useful in medical research for treatment of several disease and botany were consid-
ered. Also, this work considers structure and potential of Kazakhstan for application of silk fibroins, that may be used in medicine. We also reported
about natural red dyes production and potential of Kazakhstan for Artemia sp. production. Information was taken from databases such as Scopus
and Google Scholar. Presented data is based on books, scientific journals and articles, presented in references.

Keywords: Arthropoda, Kazakhstan, silk, nanoparticles, nanocomposites, natural dyes, aquaculture.

1. Introduction

Phylum Arthropoda consists of the most diverse and the most
complex organisms. About 84% of all known animal species are rep-
resented by this taxon [1]. This group possess high adaptation. As a
result, members of this phylum are present in all types of habitats.
Arthropods play crucial toles in ecosystems and human’s life. These
organisms serve as a source of food for human and as a major parts
of food chains, providing vertebrate animals with nutrients. Also,
people used them in religious rituals and nowadays they are mainly
used as vectors of diseases and pests in agriculture [2], [3].

Kazakhstan is the largest country in Central Asia and the 9*
country in the world by the land territory. Kazakhstan possesses
different ecological regions such as semiarid steppes, forested
steppes, warm moderate deserts, cold semideserts and mountains.
This large territory is occupied by various organisms. According to
the USAID and The Ministry of ecology and natural resources of
the Republic of Kazakhstan, Kazakhstan is a home for 50000 spe-
cies of insects [4, 5] and hosts 176 species of spiders [6]. Alot of
works related to fauna of centipedes, different taxa of insects and
spiders in Kazakhstan are being published every year [7, 8, 25-29].
It is important to evaluate potential of Kazakhstan in utilization of
different groups of arthropods.

2. Aims

The aim of this paper is to determine and describe the potential
of utilization of Kazakhstani arthropods in biotechnology for solving
practical tasks in medicine, ecology and pharmacology.

3. Natural red dyes

Nowadays synthetic aniline dyes are widely used in various fields
of life such as perfume, food industry, textile. Before 18" century
people used cochineal as a source of natural dyes. It's suggested that
several world-wide companies started to replace synthetic dyes with
more eco-friendly dyes from cochineal as hazardous impact of syn-
thetic dyes became obvious [9].

Application of synthetic aniline dyes is hazardous for human
health and environment. Waheed et al,, in their review article showed
the impact of synthetic aniline dyes and intermediate compounds in
their synthesis. Metabolism of such dyes occurs in liver and then me-
tabolites are transported by blood. These metabolites may form com-
plexes with proteins or get to kidneys where in acidic values of pH
they can trigger carcinogen DNA and harm normal DNA [10].

Serrano et al. proposed new methodology of analyzing cochineal
and red dyes made of them using HPLC. Also, abovementioned au-
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thors analyzed 50 species of cochineal and by comparing database
identified that the most productive insect is American cochineal [11].

Jashenko mentioned the historical application of cochineal and
also found the half of all known cochineal species on the territory of
Kazakhstan. According to this work author mentioned that according
to Ibn-Sina carmine released from cochineal has an antimicrobial ef-
fect and used in medical procedures. In his work Jashenko suggests
the application of carmine bugs in perfume and textile industries as
a replacement for synthetic dyes. Author determined South-East Ka-
zakhstan as a favorable territory to start commercial growth of cochi-
neal population. Especially, he considers that Psophorae, P. polonica
and Pviolaceae may be the main source of red dye, as they have the
highest concentration of carmine acid. Also, we may use P, lappulae,
P turaiginiensis and P. ketmeniensis as an alternative resource since
they show high populations. [9].

4. Potential for production of Artemia sp. in Kazakhstan

Artemia sp. or brine shrimps are very important crustaceans, in-
habiting saline waters. These shrimps are consumed by some birds
(such as flamingos, grebes, avocets), water boatmen, fishes and play
significant role in some ecosystems of dry lakes as a primary con-
sumer. These organisms basically feed on green algae, using their fil-
ter-legs [12].

According to Dhont and Sorgeloos, the main production of Ar-
temia sp. cyst belongs to The Great Salt Lake, Utah, US. Since 1930s
cysts were adopted as a natural diet for fish larvae. Also, authors men-
tion that Artemia sp. can control the number of green algae in lakes.
Green algae influence on the production of solar salt because we can
use algal blooms as an indicator of solar activity in that lake. More-
over, metabolites and decomposing animals serve as nutrient sources
for the growth of Halobacterium sp. in the crystallization ponds. High
levels of these red halophilic bacteria lead to a decrease in dissolved
organic matter and enhance heat absorption, thus speeding up the
process of evaporation.

But the unpredictable variability in cyst production from the
Great Salt Lake has prompted producers to seek out alternative lo-
cations, including Lake Urmia in Iran, Aibi Lake in China, Bolshoye
Yarovoye in Siberia, Kara Bogaz Gol in Turkmenistan, and various
lakes in Kazakhstan [13].

Talking about Kazakhstan's lakes, Sharapova et al. in their work
mention the importance of Artemia sp. not only for aquaculture, but
also for poultry farming, as nauplii of Artemia sp. are very rich in
amino acids, hormones, carotenoids, vitamins and suit for produc-
tion of special feeds [14].

Sharapova et al. found that the lake debris of the Northern Caspi,
and lakes like Bura, Kalatuz, Borli possess favorable conditions for
Artemia sp. cultivation. These lakes and lake debris have optimal
salinity not more than 300 g/l, absence of predators and compet-
itors [15]. Also, they found that hydro chemical regime of lakes
Ray Ne 1, Ne 2, Ne 3 and Tuzkol is suitable for Artemia sp. cultiva-
tion. Authors determined that Ray lakes have different productivity
periods, since they’re inhabited by different generations of crusta-
ceans. Authors detected significant growth of biomass in Tuzkol
lake and suggest it for Artemia cyst production. Although Tuzkol
have very low biomass level during summertime, the rapid growth

of crustaceans is observed through the vegetation period. So, it was
determined that in October, when lake reaches its highest salinity,
population reaches the highest biomass productivity [14]. Mazhi-
bayeva et al. determined another natural habitat with suitable hy-
dro-chemical regime for Artemia sp. with more diverse biomass in
Karabassky floods (usually called Zhantelikol lakes) during sum-
mer-autumn. [16]

As a result, Kazakhstan also can play significant role in Artemia
sp. production.

5. Chitosan nanoparticles

Chitosan nanoparticles are a promising organic nanoparticle that
have very high practical significance. They can act as a container with
particular drugs, transfer a medical substance to a specific location in
organism and release transported chemical.

First, let’s define what are chitosan and chitin. Chitin is a linear
polysaccharide made up N-acetyl-2-amino-2-deoxy-D-glucopyra-
nose monomers, that are bonded by 1-4 glycosidic bonds. In living
things chitin is synthesized in special organelles called chitosomes
and achieved by enzyme chitin synthetase. Chitin isnt soluble in
water.

Chitosan is a deacylated form of chitin. Thus, it is made up -D-
glucosamines. Chitosan is more soluble that chitin. NH_-group of
chitosan has pKa 6.3-6.5 and this makes possible to use chitosan
in various ways. Because under that point chitosan is presented by
well-soluble cation.

To obtain chitosan we use a great range of organisms like algae,
arthropods, molluscs, some worms, and bacteria. To get chitosan
from chitin we use 3 different methods [17]:

1. Chemical method. This method is based on serial treat-
ment of raw material with acids and alkalis. The process of purifi-
cation of chitin-containing raw material from proteins is achieved
by alkalis like NaOH. After that, the stage demineralization begins
by using highly concentrated HCI. Next step is to treat demineral-
ized chitin with H,O, to clear all pigments. Then, chitin is deacetyl-
ated by heating it with highly concentrated alkali. Obtained chitosan
is briefly washed with water and methanol. There is alternative way
when we firstly demineralize and then remove proteins. Chitosan de-
rived this way is better that the chitosan made by previous steps.

2. Biotechnological method. Chemical method has a lower
price, though creates a lot of waste products. Biotechnological
method means that we use certain enzymes to remove proteins,
products of lactic and acetic acid fermentation are used in deminer-
alization. Enzymes that possibly used in this method are pancreatin
and some proteinases. This is very expensive method, and it doesn’t
provide high level of purity from proteins.

3. Electrochemical method. This method provides us with chitin
with high level of purity. This technology means that we procced
deproteination, demineralization and discolouration stages in form
of water-salt suspension in electrolyzers under the influence of an
electromagnetic field, a flow of ions H* and OH~ that are formed as a
products of water electrolysis [16].

According to A. A. Vetoshkin insects have a low concertation of,
minerals in their cuticle, so we should use other techniques to obtain
chitosan. This process includes 4 steps [18]:
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1. The water extraction of melanin with 10% suspension of chi-
tin-containing raw material in temperature of 80° for 1 hour.

2. Filtrated and solidified sediment is deprotonated by 10% solu-
tion of NaOH in temperature of 45-55° for 2 hours to get chitin-mel-
anin complex. Then this complex is washed with distilled water.

3. Bleaching stage. Chitin-melanin complex is treated with 3%
solution of H,0, under 45-55°for 1 hour. Solidified sediment is dis-
coloured chitin-melanin complex.

4. Deacetylation. This process is achieved by heating chitin-mel-
anin complex with 50% solution of NaOH under the temperature
125-130° for 1-1.5 hours. Then, this suspension is cooled down to
50°C and filtrated to get solid sediment-chitosan-melanin complex.

A review of Mohan et al. shows different steps and assays of chi-
tosan extraction for different orders and species of insects [19]. The
collective of scientists present comprehensive table where they eval-
uate steps of chemical extraction such as deproteinization, deminer-
alization, decoloration, deacetylation.

Islam et al. in their review on application of chitosan in bio-
medicine describe various fields of medical science, where chitosan
plays significant role. Authors describe artificial kidney membranes,
wound healing materials, bone, liver, skin repairing material, artifi-
cial tendons, anticoagulation drugs, drug delivery systems and many
more [20].

Abere and colleagues suggest following approaches to make chi-
tosan nanoparticles [21]:

1. Ionotropic gelation,

Complex coacervation
Coprecipitation
Microemulsion

. Emulsification solvent diffusion

This collective of scientists believe that chitosan may be used as
an antimicrobial substance and drug delivery agent. Chitosan is cat-
ionic molecule and is very sensitive for pH. If we increase the level
of NH,* groups, we can enhance the activity of chitosan nanoparti-
cles. When chitosan enters the nucleus, it inhibits RNA transcription.
Also, chitosan interferes the work of signaling molecules like HAQ.
They showed the new type of antibiotics. That is chitosan nanopar-
ticle that contains antimicrobial substance. It is easy to put antibiotics
into the nanoparticle as chitosan is chelatious substance.

Apart from that function Abere and colleagues describe several
applications of chitosan nanoparticles in medicine like gene therapy

G

for treatment of some neurological disorders (medulloblastoma,
glioblastoma, sclerosis). Chitosan is cationic molecule, so it easy
bonds with anionic molecule of nucleic acids. For instance, PEGyla-
tion process can make a gene delivery system. Amaral et al. showed
that PEGylated chitosan can interact with siRNA and create gene de-
livery system [22, 23].

Other applications of chitosan nanoparticles mentioned by
Abere, and collaborators are wound healing, bone tissue engineering,
biosensing, cancer diagnosis [23].

In Kazakhstan Zhatkanbayev et al. used chitosan, derived from
the adult beetles Zophobas morio to make hydrogels with embedded
mineral fertilizers. To obtain chitosan they diced beetles to 1mm and
put it in 1M NaOH solution to deproteinize them. Then bleached
chitin by immersing it in a 20% hydrogen peroxide solution for 10
minutes, and dried at 70°C. Deacetylation of chitin was performed by

treating it with NaOH solution. The reaction mixture was incubated
at 80°C for 16 hours stirring constantly at a speed of 250 rpm. Then
they proposed technique for hydrogel production by adding lactic or
phosphoric acids, mineral fertilizers like ammonium nitrate, sodium
hydrophosphate, or sodium humatesand and glutaric aldehyde. The
reaction mixture then heated at temperatures ranging from 40°C to
90°C for 2-24 hours [24].

Authors introduced ammonium nitrate, phosphates, lactic acid
and humates to stimulate the growth of Scots pine in in a quarter
No.104 of the Semipalatinsk State Forestry Enterprise’s suburban for-
estry Semipalatinsk branch. Kazakhstani scientists found that the
adaptability of seedlings increased from 21,6% to 38,5%. As a result,
scientists proposed production of biodegradable hydrogels within
fertilizers from insects’ chitosan, which is very useful for countries
without access to the sea [24].

The vast diversity of arthropods gives opportunity for Kazakhstan
in production of chitosan, and chitosan-based materials obtained
from different insects. Unfortunately, there is particularly no data of
Kazakhstani scientists on the chitosan and chitosan-based materials
production.

6. Silk application in medicine

Silk is polymeric protein, mostly obtained from arthropods. Silk
is a composite material made of 2 proteins: the central «rod» protein
silk fibroin and sticky coating protein sericin [30].

Silk fibroin of Bombyx mori is made of 3 chains — heavy or
H-chain, light chain and glycoprotein P25. The chemical structure
of heavy chain (repetition of microcrystalline arrays and bulky resi-
dues) makes it hydrophobic. In contrast, light chains are more hydro-
philic and elastic.

Basically, silk is obtained from larvae of Bombyx mori, but also
species like Antherae mylitta, A. assama are used. Silk can be divided
into 2 types: mulberry, obtained from Bombyx mori and non-mul-
berry. Non-mulberry silk has more Arg-Gly-Asp motifs, that are li-
gands for integrin proteins. As a result, this type of silk has better
cohesion with cells. Also, non-mulberry silk is more mechanically
stable and hydrophilic as it has poly (-Ala-) f3 sheets. In contrast,
mulberry silk consists of poly (-Gly-Ala-) f3 sheets.

Sericin is a hydrophilic macromolecule that belongs to a family of
glycoproteins. In contrast with silk fibroin, sericin may be in difterent
2" conformation like B-sheets or random coil. Also, its conformation
may be changed easily and depends on the temperature, hydrolytic
degradation and tensile forces [30].

Apart from sericin and silk fibroin there are several phytochem-
icals abandoned in cocoons of B.mori. These secondary metabolites
are presented by flavonoids (quercetin, kaempferol), alkaloids, cou-
marin derivatives and some ethers like 3,4-dihydroxyphenyl-n-pen-
tanyl ether and 2,3,4-trihydroxy-n-pentanyl ether.

Mahmood et al. found that cocoon silk extract can influence on
cardiovascular system of Wistar rats by decreasing cardiac marker
enzymes such as CK-MB or troponin, degree of myonecrosis, as well
as improved cardiac antioxidant capacity and lipid peroxidation [31].
AliY et al. examined an antihyperlipidemic properties of sericin on
rabbits with atherosclerosis and hyperglycemia. The result was that
rabbits gained some weight and atherosclerosis plaques reduction
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was observed [32]. Lapphanichayakool et al. observed cholester-
ol-lowering feature of sericin-derived oligopeptides [33]. Okazaki et
al. reported that sericin reduced serum triglycerides and cholesterol,
free fatty acids, apolipoproteins rich in cholesterol, liver triglycerides,
and the activities of known lipogenic enzymes glucose-6-phosphate
dehydrogenase and malic enzyme [34].

You-Gui et al,, studied a mice model of alcohol-induced liver
damage and observed that sericin is able to decrease antioxidants
such as GSH, GSH-PX, CAT, SOD to the normal level [35].

Yang et al. in vitro studied insulin resistant HepG2 cells and
found that silk fibroin enhanced glucose and lipid metabolism [36].
Wang et al. found that flavonoid-rich ethanolic extract from the
green cocoon shell of silkworm possess antihyperglycemic proper-
ties as it inhibits a-amylase and a-glycosidase [37]. Dong et al. and
Park et al. reported that ethanolic extract from the sericin layer in-
hibited a-glucosidase. It resulted in the pancreatic cells proliferation
and regeneration, expression of enzymes related to insulin metabo-
lism and glycolysis such as glycogen synthase, GSK3p, GLK, PFK1,
PKM2, AMPKa [38, 39].

Scientists also study impact of silk proteins on keratinocytes and
fibroblasts. Zhang et al. designed semi-interpenetrating hybrid hy-
drogel containing sodium alginate functionalized with silk sericin
and Ag nanoparticles (AgNPs) and applied it to treat wound in-
jury [40].

Sutherland et al. have published a review on silks produced by in-
sects and spiders, their glands and evolution of silk producing organs.
They found that even though silks, made by insects possess different
functions and evolution, some similarities such as same amino acid
sequence and similar crystalline structure. Authors concluded that
insect silks of different species have very good mechanical properties
and may be used for production of silk fibers [41].

References:

There is no available papers and articles on the investigations of
above-said applications of silk fibroin and sericin in Kazakhstan, but
as Sutherland et al. found silks of different species possess similar
molecular structure, so we predict that it's possible to use another
species’ silk fibroins for treatment of several disease as was pointed
above. Kazakhstan is rich and diverse for different insects and spi-
ders, and it may be useful for scientists to investigate application of
silks produced by Kazakhstani species.

7. Conclusion

On the basis of what was said above, Arthropods are a prom-
ising group for production of drugs and materials. There are too
little works related to application of Kazakhstani species, so we
listed some current achievements and gave some topics for future
scientific works. We described application of arthropods for pro-
duction of cysts of Artemia sp., natural dyes, chitosan-based ma-
terials and application of silk. USAID labeled Kazakhstan as the
most important country for biodiversity concentration among
other Central Asian countries [4]. As a result of our work, we can
conclude that Kazakhstan has great potential in production of nat-
ural red dyes based on carmine bugs and in growth of Artemia sp.
cysts for world-wide application in aquaculture. We also predict
that the use of different species of insects found in the vast terri-
tory of Kazakhstan can assist scientists in determining the role that
chitosan-based nanoparticles play in medicine and in finding new
ways of extracting chitosan and creating nanoparticles. Also, Ka-
zakhstan has potential in silk production, but it still requires fur-
ther investigations. We believe that in future Kazakhstani scientists
will contribute in finding of new promising ways for utilization of
Arthropoda.
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MEIUIINHA

CTpYKTYpa 1 0C06EHHOCTH MeAUUMHCKUX yupexpaeHuit CaHkT-Metep6ypra

batpakoBa VpuHa AnekceeBHa, CTyaeHT
Poccuitckuit rocyfapcTBeHHblit coyuanbHblil yHusepeuTer (r. Mocksa)

Cucmema 30pasooxpanenuist 601611020 20p00d, 6e3yCII06H0, OMAUAEHICS O CUCHEMDbL 30PAB00XPAHEHUS MATIOHACENIeHHO20 20p00da. Pac-
X00bL HA 30pABOOXPaHeHie 8 0100HEeMAX KPYNHLIX 20p0008 HA OYULY HACENIEHUS PA3IUYAMCs noumu 6 17 pas, moeda xax pasnuuus 6 6100-
HEMHBIX NPOZHO3aX He npegvivuatom 7 pas. OcobenHo ecriu peyv udem o 20pode Pedepanviozo 3nauenus. Mot nozoopum o cucmeme 30paso-

oxpanenus 6 Canxm-IlemepOypee.

Kntouesvie cnosa: meduyuna, meduyurckue yupexcoenus, 300posve, 30pasooxpareHiie, CMPyKmypa MeOUUUHCKUX yupexcoenuii, paboma

Mebuuw-tacux OPZ(JHMS(,ZMMQ, 3a607e8aemocme.

Cankr-IlerepOypre meiicTByIOT 0Oonee Tpex [eCATKOB pas-

JIMYHBIX K/IMHMK, OKONO COPOKa JMCIAHCEPOB Pas/MYHOro
npoGuIA U OKOIO BOCBMUAECATY CTAIMOHAPHBIX MEJULIMHCKUX
YIPEXKIEHNIL.

Perucrpanus B rocygapcrBeHHbIX opranax Cankr-Iletep6ypra
OCYIECTB/IAETCS ITyTeM 3/IEKTPOHHOI PETUCTPALINIL

BonbumHCcTBO yupexxpenuit 3gpaBooxpaHenus CankT-Iletep-
Oypra BXOfAT B cucTeMy MuHMCTepCTBA 3ipaBooxpaneHns Poccuit-
ckoit Qefepauy U JeNATCA Ha TP TPYIIIBL: IO/BESOMCTBEHHbIE
Komurery sppaBooxpanenus Cankr-IleTepOypra, ¢emepanbHble
yapexpaenua Munsgpasa Poccun. Poccmiickaa ®epepanya. Qepe-
pamyn u yupexpenys JIeHMHIpaickoit 00/1acTy, PacoNoXKeHHbIe
B TOpojie.

ITomymo yupexpeHuit, BXOgAMUX B cucteMy Munszipasa PO,
B Cankr-IleTepOypre pacronoeHsl iedeOHbIe YIPeX eI [PYTUX
BEfIOMCTB, 2 TAKXKe HETOCY/IAPCTBEHHbIE YUPEXKIeHNA.

YpoBeHb 3[paBOOXpaHEHM:A B TOPOfie OCTAeTCA JIYILINM
B Poccun mo papy mokasaterneil; B TOpofie TakxKe CaMblil HUSKMI
YPOBEHb CMEPTHOCTU B CTpaHe. AKTVMBHO MOJIEPHM3MPYETCS Me-
IVMIMHCKOe 06GOpYHOBaHME M peaus3yeTcss MporpamMma IO IO-
BBILIEHNI0 KayecTBa MEJMIMHCKOTO OCMOTpa HacenmeHus. Takke
peanusyeTcs MporpaMma Io yIy4IIeHI 0 KIIUIHBIX YCTIOBYIT Me-
AVIVIHCKOTO IIEPCOHAIA.

B Canxr-Iletepbypre okono 350 MeIVIUMHCKMX YIpesKEHWIL,
50 demepanbHbIX [IeHTPOB 1 130 YaCTHBIX KIMMHUK. BaXKHO, 4TO T10-
TyYUTb BbICOKOTEXHONOTMYHYI0 MEAMUIMHCKYIO TIOMOIIb C UCIIONb-
30BaHMEM COBPEMEHHOro obopygoBaHms mo mporpamme OMC
MOYKHO He TONIbKO B TOCY[IapCTBEHHBIX, HO 11 B YaCTHBIX KIMHMKAX
Ceseproit crommpl. [Iyremectsys no Cankt-IleTep6ypry, Bionse
MO)XHO He TO/IbKO HAaCTaAUTbCA KPACOTAMI MYy3€€B I Ky/IbTYPHbBIX
IIPOCTPAHCTB, HO 11 IIOIIPABUTD 30POBbE.

Yposenb meuunHbl B CaHkT-Iletepbypre cuntaercs OfHUM U3
MYYLINX B CTpaHe. B ropofie HeCKONbKO COTEH MEAMIMHCKIX yIpe-

XIEHMIT — OT KPYIHBIX (efiepaTbHBIX LIEHTPOB 10 HeOONbIINX
YaCTHBIX TPAKTHK.

B 2023 ropy B Iletepbypre mosBUINCD HOBbIE KIMMHUKA U PAL
MEJMIVMHCKIX YUPEXIECHNUIA.

Komurer ¢uuancos Canxr-Ilerepbypra Boigemmn 6omee 3,8
MJIpA, pyOrIeil Ha peau3alliio perioHaIbHOrO mpoekta «Moxep-
HM3aLVA TIePBIYHON MEAMKO-CaHNTAPHOI MOMOIIN» HAIIIPOEKTa
«3apaBooxpaHenne» B 2023 roxy.

HoBble MOMMKIMHNKY (eTcKas M B3pOCIast) HOSABUIICD B BbI-
6oprckom 1 HeBckoM paifoHax, a TaKKe Psijl HOBBIX 00beKTOB OyzieT
nocTpoed B Apmupanteiickom, Kamnmunackom n KpacHorsapperi-
ckoM paitoHax CaHkT-IlerepOypra, B ToM unc/ie KaOMHETHI LA Te-
paneBTOB, Bpayeli 00LIIeil IPaKTUKM 1 IIefUaTPOB.

Cekrop MemuuuHCcKux yemyr Cankr-Ilerep6ypra npepcrasieH
CTIeYIOWUMIM YIPEXKIEHUAMY 31 PaBOOXPAHEHNA:

- KoMMepyecKas MefguuyHa — 10,4%;

- MYHMIUITAJIbHBIA CeKTOp — 84%;

- MeRVIMHCKIE YYpexueHus (efepalbHOroO NOTYNHEHNA —
5,6%.

OcHOBHas JOMA JEHEXHOTO 060pOTa MEAMIMHCKUX YCIyT
B 9TOM MeTaIloNice IPUXOAUTCA Ha CETMEHT 00513aTe/IbHOTO Mefi-
LVIHCKOTO CTPaXoBaHMs, OHa cocTasAeT 52%. [loa yacTHO M-
LIMHBI COCTaBIsIET BCEro 0Koyo 13%.

Oco6ennoctu MepuiyHpl B CaHkt-IleTepbypre:

- KavecTBo 06CTyXMBaHMA: BeXXTUBOCTD IIePCOHaNA, J06po-
JKEe/aTeNIbHOCTb Bpadeil ¥ PYTUX COTPYSHUKOB.

- Hudposusamus: 6narogapsi rOpoICKOMY HOPTaTy 3paBo-
OXpaHEeHN: Bbl MOJKETe 03HAKOMUTDCSA C pe3y/bTaTaMyl CBOMX aHa-
TM30B ¥ TOCENIEHNAMN BPada, 3aIMCATbCA HA TIPUEM, TIepeHeCT
VIV OTMEHNTD IIPYEM.

- B03MOXXHOCTb OCTaBUTDb OT3BIB M/ 5Ka100Y IO IOBOAY Cep-
BJICA: BCE 3aIPOCHI IIPOXOJAT Yepes3 TOCyapCTBEHHbIE BEJIOMCTBA
Y COOTBETCTBYIOM[}E KOMUCCHIL.
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- Xopo11o pasBUTbIe IPOrPaMMBbL B HEKOTOPBIX 00/1acTsIX, Ha-
IpuMep, IIAHOBAA OIlepalys Ha Cepplle, I7Ia3HasA XMPYyprus, Be-
TieHne 6epeMeHHOCTH.

- JlocTymHOCTb MHOIVIX YCIYT 110 00s3aTe/IbHOMY MeIVIIVH-
CKOMY CTPaXOBaHMIO.

- B wmnukax Cankr-IletepOypra BOCTYIHBI JOCTVDKEHNA
MMPOBOII MEVIIMHBI, a JIedeHe MAI[VIeHTOB OCYIIeCTBIAIT BBICO-
KOKBATUNUIMPOBAHHBIE BPAYIL.

- 3pech 71e4aT OHKOJIOTUIO IIPOTOHAMH, IPOBOJAT CIOXKHYIO
TPAHCIUIAHTAIIMI0 OPTAHOB ¥ KOCTHOTO MO3Ta, yCTAHAB/IMBAKOT Kap-
IVIOCTVIMYJIATOPBI U ONIEPYPYIOT IAIMEHTOB C IIOMOIIbI0 POOOTOB-
xupypros DaVInci.

- B CesepHoil cTonuile HaxofiATCA KpynHeiimue B EBpore oH-
KOJIOTMYECKYE LIEHTPBI, Ifje IIOMOIIb MOXXHO MOTYIUTDh OecIIaTHO
110 00513aTeTbHOMY MeJULINHCKOMY CTPAXOBaHMIO.

B cocrap MeIMIMHCKIX yIPEX/eHNIT BXOTAT KIMHUKY 1 K/IMHMU-
decKye OOMbHIUIIBI, HAYYHO-MCCIeI0BATeNbCKIe MHCTUTY TR, obpa-
30BaTe/IbHbIe YIpexeHysa MyHapaBcopassutita, MIHOOOPOHBI,
Muno6pasoanus PO n Poccuiickoit akaeMuyt METUIIMHCKYX HAyK.

OHU cocpeoTo4YeHb! MPENMYILeCTBEHHO B LIeHTPATbHOI YacTH
ropofia: 24 U3 HIUX PacIOIOXKeHbI B IIATU LIEHTPANbHBIX pailoHaX
Canxr-Ilerep6bypra — Bacuneoctposckos, Llenrpanbaom, Amu-
panreiickom, Ilerporpagckom, Hesckom.

B cocTas 116 MeIMIMHCKMX YYPEXIEHNIA, TOABEAOMCTBEHHBIX
Komurery snpaBooxpanernst Cankr-IlerepOypra Bxopsr 39 yupe-
XKEeHmit-60mbHMI,, 12 mommKamHuK, 8 ambynaropuit, 14 canatop-

JIureparypa:

HO-KYPOPTHBIX YUPEXIEHNIA, 8 yUpeK/ieHNIT OXpaHbI 3l0POBbA Ma-
Tepy U pebeHKa, 2 YIPeX[eHNUs CKOPOil MEAUIMHCKON MOMOIN
U TIepeMBaHus KpOBH, 18 1eHTPOB 1 2 KabuHeTa.

I'Y3b1 pacripenenieHbl Tak ke HEPaBHOMEPHO, KaK M KOJUIEMKI:
65 13 HUX PaCIIONOKEHbI B 6 pajioHaX ropofia — AIMMPaITENCKOM,
Bacuneoctposckom, MockockoMm, ITeTporpanckom, PpyHseHCKOM,
LlenTpanbHOM.

B Canxr-Iletep6ypre nmeercs: 13 MeUIMHCKIX YIPEXKHEHMIL,
KOTOpbIE 110 HOMEHK/IAType TOCYapCTBEHHBIX Y MYHMUIIMIATbHbBIX
YIpeK[IeHUI! 3[paBOOXpaHEHNA He MOTYT ObITh OTHECEHBI K KaKo-
My-1160 BUJY MEAVIVHCKIX YIPeXICHMIL.

BonbImMHCTBO M3 HMX ABIAITCA CPENHUMM CIeIMaNbHbIMK
y4eOHBIMY 3aBeIeHIAMI M He OKasbIBAIT MEIUIIMHCKYIO TOMOIIb
TOpOZICKOMY HaceneHuio. [IosaToMy OHM He YUMTBIBaIUCh IPK Pac-
yeTe IIOKa3aTenell OKa3aHMsA MENVIMHCKON ITIOMOIIM >KUTEIIM
Cankr-IletepOypra.

Vs 180 MyHMUMIANbHBIX YYPEX[IEHUN 3[pPaBOOXPaHEHNA
10 — 6onpHuLpl, 108 — ambynaTopun ¥ HOMUKIVHUKY, 36 — aM-
Oymatopun, 3 — caHaTOPHO-KYPOPTHBIE YUpesKaeHus, 17 — yupe-
XKJIEHNMs OXPaHBI 3[0POBbS Marepu U pebeHKa, 3 — sedeOHbIe
IYHKTBI CKOPOJT ITOMOIIM U 3 — IMATHOCTMYECKIE Y KOHCYIbTal-
OHHBIE LJEHTPBI..

HecmoTpa Ha KaXyllylocad OZHOPOJHOCTb PAaCIHONOXKEHNA
YUIPEXZIeHUIT 3[paBOOXpaHeHNsA, B HEKOTOPBIX palioHax ropofa
ux KpaitHe Mano (B KypopraoM u Kponmragre — 1o 3 mopo6HbIx
YIPEKEHNSA).
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Mniocbl U MUHYCbI BHYTPUOPANbHBIX U NabopaTopHbIx ckaHepoB ana CAD/CAM-TexHonoruu

Kamapaynu ['eopruit Banukoesuy, Bpay-ctomatonor (r. Bnagukaskas)

Lenvio 0630pa cmano 0606ueHe NOTONUMENLHBLX U HE2AMUBHBLX CTMOPOH CHIOMAMON0ZUHECKUX CKAHEPOS.
OcHosHbIM MOMEHIMOM 0eHIMANIbHOLL UMNIAHMAYUL ABTIAEMCS C030aHue MpexmMepHOLi MOOen npobnemHoil 301l [ 9moeo ucnons3y-
WMCS KaK 6HymMpupomosvie (CKAHUPOSAHUE POMOBOLE HOTOCHU NAUUEHMA 6 PeATbHOM 6peMeH), mak u nabopamopHvle (cosoarue mpex-

MepHoii MoOernu 6 160PAIMopUL no CrIenKy, NOLyHeHHOMY MPAOUUUOHHBIM CHOCOO0M) CKarepbl. Y 060UX 6apUaHIMOos ecib NON0XUMeNbHble

u ompuyamenvHole COPOHbL, KOMopbvle Heo0x00umo yuumol8amv Npu NAAHUPOBAHUU JIeUEHU. K docmourcmeam BHYMPUPOMOBHIX CKA-

HEpPO8 OMHOCAMCS: YO0OCMBO UCHONb30BAHUSA, CKOPOCHD 00pA6OMKY 0aHHbIX U NOJLYHEHUS KOMNLIOMEPHO20 U300PANCEHUS, BO03MOHCHOCD
€20 KOppexuuu 6 Mom Hucse Npu y4acmuu camozo navuenma u 0p. OCHOBHBIM HEOOCHAINKOM 0CMAEMCS BbICOKAS CHIOUMOCb ANNapa-
mypol U pacxo0HbIX MAMepUanos. Y3 nonoiumenvHolx MOMeHI08 NpUMeHeHUs 1A60PAMOPHBIX CKAHEPOB MOKHO 6bI0ENUMb BLICOKYIO MOY-
HOCMb PEKOHCMPYKUUOHHO020 MOOETUPOBAHUS 3608, POMIO60L NOOCMU 1 KOCHeTl Yepend 4mo Heo0xo0umo, Hanpumep npu 011 U3z0mos-

JIeHUA 37IaTiHEePOs.

Kntouesvie cnosa: cmomamornozuseckie CKaHepbl, UHMpAopanvHulii ckaxep, 1aboparmopole ckaepol, 3D-modenuposarive
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Pros and cons of intraoral and laboratory scanners for CAD/CAM technology

Kamarauli Georgy Valikoyevich, dentist (Vladikavkaz)

The purpose of the review was to summarize the positive and negative aspects of dental scanners.

The main point of dental implantation is the creation of a three-dimensional model of the problem area. For this, both intraoral (scanning the
patient’s oral cavity in real time) and laboratory (creating a three-dimensional model in the laboratory from an impression obtained in a tradi-
tional way) scanners are used. Both options have positive and negative aspects that must be taken into account when planning treatment. The ad-
vantages of intraoral scanners include: ease of use, speed of data processing and obtaining a computer image, the possibility of its correction, in-
cluding with the participation of the patient himself, etc. The main disadvantage remains the high cost of equipment and consumables. One of the
positive aspects of using laboratory scanners is the high accuracy of reconstructive modeling of teeth, oral cavity and skull bones, which is necessary,

for example, for the manufacture of aligners.

Keywords: dental scanners, intraoral scanner, laboratory scanners, 3D modeling

BHaCTo;Huee BpeMst Bcé Gorbliiee pacipoCTpaHeHne B OPTOIe-
J[INIECKOI CTOMATOTIOTUH TPUOOPETaeT TeXHOMOIMS KOMIIbIO-
TEPHOTO TPOEKTUPOBAHN 1 aBTOMAT3/POBAHHOTO MI3TOTOBIEHNUA
PA3NMUYHBIX KOHCTPYKLUM [/ ImpoTesupoBanuA. Cpenu mpenmy-
I[ECTB 3TOTO MeTofa Iepef TPAJUIVIOHHBIMM BapMaHTAMU 3Y-
60IpPOTE3NPOBAHIST BBIAE/SIIOT: YKOPOUEHIE CPOKOB JIEUeHNMs 3a
CYET BOSMOXKHOCTI CO3JaHMA PECTaBPALMUIA B TEYEHME JBYX-TPEX
4acoB— B pexxnMe «chair side» («y kpecita maiyieHTa»), yMeHbIIEHNE
HEIIPUATHBIX OLIYIIeHNII Ha ITOATOTOBUTENBHOM 3Tale (0COOEHHO
TPV HA/IMYWY BBIP>KEHHOTO PBOTHOTO pedieKca u y eTert), 0TCyT-
CTBIe yCafiKI KapKaca [ocye HaHeceHust 06muioBku u ap. [1,4]. Op-
HAaKO, KaK y T000r0 METO/IA Y HErO €CTh [O/IOXKIUTE/bHBIE 1 OTPIUILIA-
Te/IbHBIE CTOPOHBL.

I]envio HacTostIEro 0630pa CTano 0600IIEHNE TOTOXUTENbHBIX
U HETaTMBHBIX CTOPOH CTOMATONMOTMYECKMX CKaHEPOB.

OCHOBHBIM MOMEHTOM JieHTa/bHOI uMivtantauuu (V) ssns-
eTCsI CO3aHIe TPEXMEPHOIT MOfieu Ipo6IeMHOIT 30HbL. [171s1 3TOTO
JUCIIONIB3YIOTCA CKaHephl, KOTOpble NE/LATCA Ha «3aKpBIThle» (/M-
Heiika ammaparypel u IO opHOI (upMBI-TIpOM3BOAUTENLT), «4a-
CTUYHO OTKPBITBIE» (BOSMOXKHO JICIIONb30BaHMe alIapaTyphl
TLIEH3MPOBAHHbIX ITAPTHEPOB) U «OTKPBITBIE» (BO3MOXKHO COBMe-
meHne anmapatypsl u [10 pasmdHbIX TPOM3BOAUTENEN!, T03BOMA-
fotast mepecbutath daitmsr STL) [1,4,5].

B 3aBucuMOCTY OT (pyHKUOHA/IA CKaHEPHI IETIATCA Ha BHYTPU-
poTOBble (IS CKAHMPOBAHMS POTOBOI IONOCTY TAL[EHTA B pe-
Q7IbHOM BpeMeHM) U maboparopHble (I CO3NAHMS TPEXMEPHOI
MOZie/I B TaGOPATOPMIL 110 CTIETIKY, HOMY4eHHOMY TPaULIOHHbIM
criocobom). Bee ckaHepsl, IpefcTaBIeHHble Ha PBIHKE, HO/DKHbI
OBITh CTAHAAPTM3NPOBAHBL 10 ToYHOCTH ouuposku (ISO 12836
u DIN EN ISO 12836:2015), TOYHOCTY IIOBTOPAEMOCTH Pe3y/IbTaTa
(ANSI/ADA Standard Ne 132) u Tounoctu ckanuposauus (VDI
2634 — Tect Ha HanmMue apTeaKTOB, BAMAIONINX Ha TOYHOCTH CKa-
HupoBanus) [2,8].

BuyTpuporossie ckaneps! (BC) mcronbpsyercs Ha HOATOTOBU-
Te/bHOM dTamne [IVl 1 1mo cyTu ABIAeTCA 3aMeHOI M3TOTOBIECHUA
CTIETIKOB TPA/IULIMOHHBIM MeTofioM (puc. 1).

[Ipu 3TOM OH TNO3BOJISIET 3HAYMTEIBLHO IOBBICUTH KOMOPT-
HOCTb IS IAlMieHTa 0COOEHHO NPV HA/IMYMM Y HEro BBIPaXKeH-
HOTO PBOTHOTO pedriekca (B ToM uucre y feteit). CkaHepsl JOCTa-
TOYHO KOMITAKTHBI I JIETKI TI0 BECY, MOTYT OBITH B 6€CIPOBOTHOM

BapMaHTe, IPOCTHl B IPUMEHEHN, HECMOTPSI Ha BCIO CBOIO TeX-
HMYECKYI0 CTIOKHOCTD. Bcs mpoliefiypa 3aHMMaeT MakcUMyM 3-5
MUHYT, CKAHUPOBaHIe I03BOMAET CO3JaBaTh IOTHbIE OPTOJOHTH-
YecKMe CHUMKM YTO MOXKET ObITb HEOOXONVMMO /I M3TOTOB/ICHN
snaitHepos. IlomydenHsle 1uQpoBbie Mofieny O0jiee TOUHbI, BbIBe-
JieHIe MAKeTa Ha 9KPaH KOMIIbIOTePa 03BOJISIET OOCYAUTD TAKTHUKY
JA/IbHENIIero JiedeHus ¢ maruenToM. Ilepefaya maHHBIX B 1abo-
PATOPMIO COCTABUT HECKOIBKO MUHYT, & PUCK UX TOTepH (KaK 3T0
MOXeT GBITb C TUIICOBBIMU CTIETIKaMI) TIOTHOCTBIO MCKTIOYeH. Bcé
9TO COKpAIaeT CPOKM JIeUeHNS U yMEHbIIAeT KOMMYECTBO Ioce-
1eHnit Bpaya [1,3,7].

B nocrentee BpeMs B KOMIIBIOTEPHOM MOJE/INPOBAHMIL IOSIBI-
JIach e1é ofHa PYHKIINA — OHA IIOMOTaeT He TO/IbKO CO3JiaBaTh aHa-
TOMITYIECKI TOYHBIE MOJIE/N VIMIUIAHTOB, KOPOHOK M fip., HO 1 TIPO-
THO3MPOBATD UX JIA/IbHelilee MCIIoNb3oBaHMe. Tak, B JOMOMHEH e
K abbpesnarype CAD/CAM (Computer Assisted Design/Com-
puter Aided Manufacturing) ceitqac go6asnserca CAE (Comput-
er-Aided Engineering) — mporpaMma nH>XeHEepHOTO aHA/MM3a W3-
[ieusi, KOTOpPasi MO3BOMSET OLEHUTb HAEKHOCTb KOHCTPYKIN
Ipy Harpyske. Kpome TOro oTMedYeHO, 9TO Ha TOYHOCTb Pe3yib-
TaTOB CKaHMPOBAHMA GOINbllle BIUAIT IOATOTOBKA POTOBOIL IIO-
JIOCTY U COCTOSTHMUE TTOBEPXHOCTI 3YOOB YeM yPOBEHD paspelreHus
HPOrpaMMHOro obectedenus [6].

Cpenyt HETOCTATKOB BHYTPMPOTOBBIX CKAHEPOB HEOOXOIMO
YIOMSIHYTD JIX BBICOKYI) CTOMMOCTb YTO TAaKXKe CKas3bIBAETCS HA
cronmocTy jedeHns. Kpome Toro, B 3aBUCHMOCTY OT KOHGMIy-
paluy ammapaTa BO3MOXKHBI: 3aTPYIHEHNUs PACIO3HABaHNA TPYA-
HOJIOCTYITHbIX YaCTeil pOTOBOII IOMOCTI ¥ HEOOXOAUMOCTD, B CBA3M
C 9TUM IPOBEIeHNs CKAHMPOBAHI YaCTAMI, IPOOIEMBI C OIIpeie-
JIEHIEM TPAHIII MEXXTY 3y6aMu I CIM3MCTHIMIU 000/I0UKAMIL; HEBO3-
MOXXHOCTb VCIIPAB/IEHNS OMINOOK, BOSHVKIINX IIPU IIPOBEEHNN
MaHUITY/SLUY U JIp. B HEKOTOPBIX BepCHsX /IS CKAHMPOBAHMS JC-
TIONb3YeTCA CIEeHMAIbHBII TTOPOIIOK, a 60/bIIas 10 pasMepaM CKa-
HIUPYIOIast TOJIOBKA TAaKXKe MOXKET IPUYMHUTD HeyZoOCTBa Mal-
eHry [2,5].

Takum 06pasom, 0600IINB TaHHBIE, PAIOM ABTOPOB ObUIM pas-
pabotanbl kputepun cpasrennss CAD/CAM — cucreM Takme Kak:
CKOPOCTb CKaHMPOBaHNs (OIITHMa/IbHO — [O/THOLBETHOE CKAHIPO-
BaHIe BCeil 3yOHOIT Ayru 3a 1 MJH); KauecTBO CKaHMpOBaHMUA (Ka-
4eCcTBO 3aXBaTa IIOBEPXHOCTHU 1 (pOPMbI B IIPOLjecce CKAHMPOBAHNS,
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Puc. 1. CxemaTuyeckoe u306paxeHne npuHLUNa paboTbl BHYTPMPOTOBOro CKaHepa [3]

HETIPepPBIBHOCTb CKAHMPOBAHNS 1 CKOPOCTb PACIIO3HABAHIIA MeCTa
OCTAHOBKI [I0CTIe BO30OHOBIIEH IS IIPEPBAHHOI PaOOTHI 1 Ka4eCTBO
CIIMBKY CKaHa I (aitiia); pasMep cKaHepa (YIUTbIBACTCA He TOMBKO
pasMep rOIOBKY, HO M 00umit pasmep u Macca mpubopa, becrpo-
BopHoOI ckaHep (Bluetooth mmm Wi-Fi), Hammume cencopHOro ak-
paHa); IPOCTOTA UCIONb30BaHN (YE0OCTBO MCTIONB30BaHMA 060pY-
[OBaHIS, INIABHOCTb CKaHMPOBaHMsI, Bo3MOXXHOCTH [1O (Hammdne
(YHKIMIT CHCTeMBI ABTOMATU3MPOBAHHOTO IIPOEKTUPOBAHMA), 00-
paboTKy M306paXKeHNsI M OPraHM3ALMM PAOOUYEro MPOLecca; IeHa,
BO3MOXXHOCTH 00C/Ty>KMBaHMA (IUTaTHbIE 11 GeCIIaTHbIe 0OHOB/ICHILA
U cepBUCHI). VI3 IOMONMHUTENbHBIX QYHKIMIT HEOOXORMMO YIIOMS-
HYTb BO3MOXXHOCTb PAacIlO3HABaHMsA Kapueca BO BpeMs CKaHUPO-
BaHSI C OMOLIBI0 TPAHCHUTIOMUHALINM WK pryopectieHuyn [6,8].

Vicnionb3oBaHue 1ab0paToOPHBIX CKAHEPOB TAK)Ke MMEET PSIf [o-
JIOXKMUTENBHBIX U OTPUIATE/IbHBIX MOMEHTOB. TaK, CpaBHEHNE TOU-
HOCTM OTTVCKOB 3y0OB, NOTY4eHHBIX TPAJMIVOHHBIM CIOCO60M
U C TIOMOLIBI0 TPEXMEPHOTO CKAHMPOBAHYIS ITOKA3a/IM HEKOTOpbIE
OT/IMYVISL: IPOEKT HEChEMHBIX 3YOHbIX IPOTE30B, COCTOSLINX MEHee
weM 13 4 eguHML 61T 607Iee TOYHBIM IIPY UCTIONb30BAHMMU BHYTPH-
poToBoro ckaxepa. [l1s1 607ee 06bEMHBIX IOCTOSIHHBIX HECHEMHBIX
KOHCTPYKIMIT MM CHEMHBIX IIPOTE30B PEKOMEHIYeTCs! UCIIONb30-

Jlureparypa:

BaTh TPAAMLVOHHBIII IOIXOF [7]. 9TO CBA3AHO ¢ TeM, 4TO y 1abopa-
TOPHBIX CKaHepOB OO7IblITe 06beM 3axBaTa M300pakeHus (pasmepa
paboueit TOBEPXHOCTI KAMePBI) YTO BMeCTe C BO3MOXKHOCTSIMI MH-
TeJUIEKTYa/IBHOY 00pabOTKM M300paXKeHUII II03BO/LAET HONy4YaTh
Ooree YETKYIO KapTUHY NOTHON 3yOHOI fyru [1,3,5].

V13 oTpuIaTeNbHBIX MOXKHO YIOMAHYTH, 4TO OTTUCKH 3Y6OB, IT0-
JTydYeHHble C TIOMOLIBIO 3aCThIBAIONIEN IIACTMYHOM MAaCcChI, MOTYT
IpYU JajbHeilllleM XPAaHEHUM M TPAHCIOPTUPOBKE AaBaTh He-
OOJIBILIYI0 yCaIKY, e OpMIpPOBATLCS, YTO BIIACT HA TOYHOCTD BOC-
IpOV3BeeHNs1. BIIOCIEACTBIN 3T0 MOXET CTaTh IPWYMHON IIpH-
MEPOK U OTIOTTHUTE/IBHOII IIOfITOHK TOTOBOTO M3JIEMsI.

3aknoueHune

Cosnanne TpeXMepHOI MOJENN B HACTOAIee BPeMs AB/AETCA
CaMbIM TEXHWYECKV COBEPIICHHBIM CIIOCOOOM OpTOIEANYecKol
cromaronorny. HeoTbeMmeMpIMI MHCTPYMEHTAMI /LA €TO Pea-
3aluM ABJIAITCA BHYTPUOpPATIbHbIE 1 TabopaTopHble 3D-ckaHephl.
Vcxopst 13 OCHOBHOTO ()YHKIMOHANA y KKJAOTO BapMaHTa CKa-
HepOB MMEIOTCS CBOY TUIIOCHI M MUHYCBI Y VICIIOIb30BAHNUM, YIET
KOTOPBIX B/IsIET Ha KOHEUHBII Pe3y/IbTaT IeYeHs.
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NoteHuyuan pea6unurauuu B COKpallueHnn CTOUMOCTHU 6onesHu

Maromeposa Map3usT MaromefoBHa, CTYAEHT MarncTpaTypel
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Mepabiit MockoBCKMil rocyAapCTBEHHbIN MeAULMHCKMit yHuBepcuTeT umenn W. M. CeyeHosa MunucTepcTBa 3apaBooxpanetis Poccuiickoli Pepepavuu (CeyeHOBCKMI yHUBEPCHUTET)

Paccmompenvi kmouesvie ocobeHHocmu oueHKU croumocmu 6o7e3HY U 3HAUeHUe PedOUNUMALUL OIS COKPAWLEHUS COUMOCIU O0TIe3HI.
Tem campim NOKA3AHO He MONLKO ZyMAHUCIUYECKOe, HO U HAPOOHOXO3ATICMEeHHOe 3HAeH e PeadUNUMAYUY KaK NOOOMPACTU MeOUUUHDL
U nepcnexmueHoti chepol 071 PA3BUMUA UHHOBAUUOHHDIX MEOUUUHCKUX CINAPMANOB.

Kniouesvie cnosa: peabunumanuontole cmapmansl, crmoumocmo 60e3Hu.

The potential of rehabilitation in reducing the cost of the disease

Magomedova Marziyat Magomedovna, student master’s degree

Scientific advisor: Pogrebinskaya Yekaterina Aleksandrovna, doctor of economics sciences, professor
1. M. Sechenov First Moscow State Medical University of the Ministry of Health of the Russian Federation (Sechenov University)

The key features of assessing the cost of the disease and the importance of rehabilitation for reducing the cost of the disease are considered. This
shows not only the humanistic, but also the national economic importance of rehabilitation as a sub-branch of medicine and a promising area for

the development of innovative medical startups.
Keywords: rehabilitation startups, the cost of illness.

BefleHne. ExXerofHO MILTMOHBI TI0fiell B MUpe IPOXOAAT pea-
OWTUTALMIO TIOCTIe PA3/IMYHBIX 3a007eBaHMIT: 9TO HOBOPO-
KIEHHbIe I TOXIJIble JIIOAM, CIOPTCMEHBI U HPOdecCUOHAIbI,
cTpajjatomye oT (GU3MIECKOro BO3NENCTBUA UX TPYAA, BOCHHbBIE
W CIIacaTesu, ia M IPOCTO MOCTPA/aBIINe B Pe3y/IbTaTe PasTnIHbIX
TpaBM 1 6onesHeit. IIOHATHO, 4TO O6IIECTBO HeCeT Cepbe3HbIE TO-
Tepy He TOTIKO TOTOMY, UTO BCe 9TH KaTerOPUN JIOfiell BpeMeHHO
WM YaCTUYHO YTPAINBAIT TPYLOCIOCOOHOCTD, HO I IIOTOMY, YTO
32 HIMI TPeOYeTCsl YXOf, CIeLa/IbHAS TeXHUKA M MeMKAMEHTBL,
crenyduyeckie MpORyKTHI MUTAHNA Y GUINOTEPaIINs, 0COOCHHDII
TIOJIXOf] B TPAHCIIOPTHOM U ObITOBOM 06CTy>xuBanunu. V nomyda-
€TCs, YTO K CTOMMOCTH BBITI/IAT IO JIUCTY BPEMEHHOI HETPYAOCIIO-
COOHOCTH HY)XHO IIPMOABUTH OTPOMHOE KOMMYECTBO YTPauYeHHBIX
JIOXOJIOB, AOIOTHUTENBHBIX TPAT U pacxopos. ObIIeCTBO HeRoMO-
JIy4aeT OIpefie/ieHHOe KOMNYeCTBO HECO3/JaHHOT0 61aroCOCTOAHMA
U3-32 PEAIbHONl CTOMMOCTU OOJIe3HM, MHOTOKPaTHO IIpeBbIlIa-
Toltleit pakTudecKye MeIMUIMHCKME 3aTPAThL.
Mertopp! uccnegoBaHuA. [/ HOHNMaHNA MeCTa, PO/M U 3Ha-
4MMOCTH peabMINTALMK B COBPeMEHHOM o0liecTBe He0OX0AMMO

Han6osIee MOJTHO OTPAKaTh MOTPEOHOCTI ALIMEHTOB U X POLHBIX,
[0 BO3MOXHOCTH, (pOPManM30BaTh MX C LEIbI0 MOCTEAYIOLIETo
BKJIIOYEHVSI TIPY OLIEHKE CTOMMOCTH O0/Ie3HN. AHA/IMTIYECKIe Me-
TOJbI OXBaTBIBAIOT BCE 3NIEMEHTHI, KoppekTupytomye BBII n napm-
KaTopbI O7IaroCcoCTOsHMA. 3aTPaThl Ha 3[PAaBOOXPaHEH e BKTIOYAI0T
pacxopbl Ha AMATHOCTUKY, JIedeHe, peabIINTALIIo U ApyIue Me-
IULMHCKYE TIPOLefYPbl, HeoOX0omuMble At 60pbObI ¢ 6OME3HBIO.
OrieHKa CTOMMOCTI GO/IE3HN MOXKET BK/IIOUATh HOTEPU HPOU3BO-
[MTE/IBHOCTH U3-32 BPEMEHHOI HeTPYAOCIIOCOOHOCTI TALINEHTOB,
yBe/I4eHe 3aTpaT Ha MENMIVHCKIE CTPAXOBKU U APYTVe COLM-
ajbHble Mporpammbl. B paspese BBII 6onmesup mMoxxeT IpuBecTn
K CHIDKEHUIO OOIEerOCYHapCTBEHHOTO JOXO#Aa M, KaK CIIENCTBIE,
yMeHbIIeHN0 06beMa IPOU3BOACTBA TOBAPOB U YCIYT. 3aTpathl,
KOTOpBIe TAIMEeHTbI I MX CeMbI MOTYT HECTH Ha JledeHne 60/esH,
BK/II0Yas OIUIATY MEAMIMHCKUX YCIYT, HOKYIIKY JIeKapcTB 1 060-
PYZIOBaHNA, A TaKkkKe MOTEPI0 AOXOAA M3-3a OTCYTCTBMA BO3MOXK-
HOCTU paboTaTh YBENMYMBAIOT SKOHOMIYECKOe OpeMs HaceleH.
Haxower, 3arpaTsl Ha 06pa3oBaHue U NPOQUIAKTUIECKIE MepO-
HPUSITISA, HATIPaB/IeHHbIE Ha [IPeoTBpaljeHie BOSHUKHOBeHs 60-
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JIE3HN U ee PACIPOCTPAHEHNS YBEUYMBAIOT COLMaIbHbIE PACXOLBI.
AHanus HampaB/eHNit pasBUTH BULOB U IIPHEMOB peabu/nTarin
CIIOCOOEH T0Ka3aTh My TH 11 METOABI YBETUUEHNs 6/Iar0COCTOSHNS
obmecTsa.

Pesynbrarst. Peabunraryis UrpaeT BaXXHYIO POJIb B CHIDKEHIN
CTOMMOCTY GOJIE3HN, TTOCKONBKY CIIOCOOCTBYET YIYUIIEHNI0 Kade-
CTBA XXVM3HM NALMEHTa, COKPALaeT BpeMs IIpeObIBaHNs B GO/IbHIILIE
¥ YMeHbIIaeT PUCK BOSHUKHOBeHs ocnoxkHeHuit. Kpome toro, pea-
OM/IMTALIS TOMOTAeT BEPHYTh MAl[MeHTa K aKTUBHO SKU3HM U pa-
6oTe, YTO CIOCOOCTBYET SKOHOMIYECKOMY PAasBUTHUIO OOIIECTBa.
Ilna sdpdexTuBHON peabuwmmranyy HeoOXONUMO paHHee HAdaJIo
Tpoliecca Moc/ie BbIABTEHNMs 3a00IeBAHMS, KOMIUIEKCHDII TIO[XO]
K JIEYEHVIO ¥ MCIIONb30BaHNUE MEPEfOBBIX METONOB BOCCTAHOB-
nernst. Taxoke BaKHBIM 37EMEHTOM peabVINTALH SIB/ISIeTCS TOf-
JiepXKKa TICHXOMOTMYECKOTO U COLMATBHOTO O/IAroIOIydns Malu-
enTa. PaspaboTka 1 BHeJpeHNE IPOrpaMM peabInTalun MOIyT
3HAYNMTE/IBHO COKPATUTH PACXOABI HA JiedeHue GOJIe3HN, YMeHb-
IIMTh MHBATUIHOCTD U IOBBICUTH ITPOIO/KUTENBHOCTD I KAYECTBO
JKU3HM TALMEHTOB. B I1eToM MOXXHO HaMeTUTD CTefyIolie, Havl-
6oree POYKTUBHBIE HATIPABTIEHISI YBENMUEH s 611ar0COCTOSHILS
obmrecTBa (B IIMPOKOM CMBICTIE) Ha 0ase peabMIUTAIIMOHHbBIX Me-
TOZIOB U IIPOLEAYP, KOTOpPble CYMTAITCS OCHOBHBIMM 3afadaMiu
BcemmpHoit opranusanmu 3gpasooxpanerns (BO3) no memmums-
ckoit peabumuraryn (2023-2030 rr.):

1) passutie npodeccHoHaNbHON peabummMTauu s JIofei
C MHBTMAHOCTBIO WV PA3/INIHBIMY HaPYIIEHUAMHU 30POBbsI 110~
3BOJIUT MM OOPECTH HABBIKY M 3aHATOCTD, YTO OBBICUT IX 671ar0CO-
CTOSTHIE U HTETPAIINIO B OOIIECTBO;

2) cosmaHye CrelnnanM3ypOBaHHBIX IEHTPOB IO peabuu-
TV ¥ HEBPOJIOTHN B PA3/IMYHBIX PETMOHAX C 000PY/I0BaHIEM I10-
C/IeHETO IOKOJIEHNS 11 BBICOKOKBATU(NUIIMPOBAHHBIM II€PCOHAIOM
CIIOCOOCTBYET YIYUIIEHNIO Pe3y/IbTATOB eYeHNs U peabunTaLin
AI[1IEHTOB;

3) TlogroroBka xampo MJIPK B cooTBeTcTBUU C TpeboBa-
HUAMI peann3alyy IporpaMmal 1o 2025 ropa;

4) Opranusanun
B KaXX7IoM oTfenenny MP;

5) BHeZpeHMe TaKMX HOBBIX METOLOB HEBPOJIOTMYECKOIl pea-
OMIUTALINM, KAK HEMPOIIACTUYHOCTD U Heilpoduadek, mo3BOMIUT

paborbl  MynbTHRMCHMIUIMHApHO — PK

YIyqWuTh GYHKINOHATBHbIE BOSMOYXHOCTH IIALIMEHTOB C PAs/Iid-
HBIMI HEBPOJIOTMYECKIIMIL 3a00/IeBAHNMSAMIL I TPABMaMIL;

6) IpoBeeHMe 0OYYAIOLINX IPOTPAMM [T MEVIVHCKYIX CIIe-
LIM/TICTOB TI0 PeabMINTAIINN M HEBPOTOTUM TOMOXKET YIy4IINTh
Ka4eCTBO J1 JOCTYITHOCTb PeabIINTAaLIMOHHBIX YC/IYT AL IIMPOKOTO
KpyTa HaCe/eHs;

7) npoBefieH1e 001eCTBEHHOI KaMIIaHUI 10 IPOIIaraHye 370-
poBoro o6pasa >KM3HU U IPOPUITAKTIKE HEBPOIOTMYECKIX 3a007Ie-
BaHMIT CIIOCOOCTBYET CHIDKEHUIO 3a001eBaeMOCTI ¥ Y/TYYLICHNIO
Ka4yecTBa )KM3HY HaCeeHNs;

8) copeiicTBUe MHHOBAI[VOHHBIM CTapTalaM B 0071acTH Me-
IULMHCKOM peabuInTanuy, CrocoOHbIM IPOABUTaTh MHHOBALN-
OHHbIE METOAMKY Y 3aJ€JICTBOBATD LIMPOKIIT KPYT 9KCIIEPTOB.

[Mocmepumit IyHKT OCOGEHHO BaKEH A/ TPYAHOJOCTYIIHBIX
MeCT MPOXXVMBAHIS, TAKUX KaK AyJIbl, TIOCENKM, IePEBHN, CTAHMIIbI
¥ ., TIOCKOJIbKY He BCe TPak/aHe CIIOCOOHBI foeXaTh A0 MoCKBbI
VIV CTOJNI] peroHoB. Kak MoKasbIBaeT IPAaKTHKa, He BCET/A Y-

€TCs MeHeIPKepaM OpTraHM30BbIBATH CIIELMaNU31POBAHHBII peabi-
NUTALVOHHBII LIEHTP 10 MPUYMHE OTCYTCTBUs (PMHAHCUPOBAHMUA
PperyoHa WM TOCYAPCTBA B LIEOM.

B MupoBoit peabu/nTalHOHHOM IIPAKTIKE MBI HAOTIOAEM MHO-
JKeCTBO IPUMepOB 3¢ (PEeKTHBHOTO IPOBIDKEHIST CAMBIX PA3HOIIIA-
HOBBIX PeabV/IMTALIMOHHBIX YCIYT, CIOCOOHBIX PAIMKaTbHO COKpa-
TUTb CTOVMOCTD 0OJIE3HN 1, TeM CaMbIM, IIOBBICUTD 001eCTBEHHOE
671ar0COCTOSIHIIE.

Rehametrics — mrardopma mmst peabumutanuy mocie TPaBM
¥ OIepaLil, IPeIATaolas KACTOMU3HPOBAHHbIE IIAHBI Peaby-
JUTALUI ¥ MOHUTOPUHT IIPOrpecca depes mpuioxkeHue. Tak, KOM-
nanyA Flint Rehab, cnennanumsnpyrommascs Ha paspaboTke UTPOBBIX
TIPUIOXKEHMIA [T peabUINTAIIMN ITOCTIe MHCY/IBTOB MO0 TPaBM ro-
JIOBHOTO MO3T4, IIPOfIeMOHCTPUPOBa/a BO3MOXXHOCTb BOBIICUCHIS
MHCTPYMEHTOB VR M UIPOBBI