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KA3AKCTAH TYHUEJEPI HOMYJIAIASAJIAPBIHBIH TEHETUKAJIBIK SPTYPJLIITT MEH
IF'EHOMBbBIH 3EPTTEY

Kazakcran PecnyOnukachiHoa aybul IIApyallbUIbIK CallaChIHAA OCIPUICTIH ManjapiplH IlIiHAe Tyie
LIapyalbUIBIFBl J]a aca MaHbI3[bl 00JbIN TaOblIaabl. TYHEIECH ajbIHATBIH €T, CYT, XKYH OHE Tepi eHIMJIepiMEeH
KaTap OHBIH, ocipece, e aifMaKTap/a KeJliK MaJlbl PETiHAe /e MaHbI3bl 30p. DKOHOMHUKAIBIK TYPFhIIAH alFaHIa
Ty#ie mapyanbUIBIFBIH XKYPridy 0acka yil xaHyapiapbIMEH CaTBICTBIPFaH A aca THIMITI OOJIBIN caHaaabl. OWTKeHI,
Ty#enep CybIK JKOHE BICTHIK KJIMMATKa eTe TO3IMIi, Y3aK Mep3iMi Iejre IbIaamMabl, 0acka Manaap jKeMeHTiH
TIKEH]II 6CIMIIKTEpMeH KopekTeHe Oeperni. OchiFaH OaiIaHbICThL, Ka3ipri Ke3/ie TYHeIep IiH OHIMILUIITIH KaKcapTy
JKOHE CaHBIH apTTHIPY MaKCATBIHIA CYPHINITAY )KYMBICTAPhIH JKY3€Tre achIpy YIIiH OYJI TYpAiH reHOMBIH JKaH-)KaKThl
3epTTey OTe ©3€KTi MaceneNepAin OipiHe altHaIbII OTHIP.

Bipkarap KpiTait sxone MOHFONHS FalmbIMAAphl Oipiece OTHIPBIN TYHEHIH TOJBIK T€HOMBIH CEKBEHUPIIEY
JKYMBICTapPbIH JKY3€Te achIpbl JKOHE OJIapbIH II6JIre TO3IMIUIIrH, KYPFaKIIBUIBIK KE3IH/e CYy KOHE Mal aiMacybl
MpOIeCTepiHAe HEri3ri pesji aTkapaThlH reHaepre cunarrama Oepai. COHbIMEH Katap, yJIbTPaKYJTiH COyJeCiHiH
y3aK Mep3iMjIi ocepiHe Te3IMIUIIriHe e TeHACePAiH KaThbICaThIHIBIFBIH aHBIKTA b [ 1].

Kasipri ke3ne Kaszaxkcranaa tyiienepain 6ipepkemri (Camelus dromedarius) sxkone exiepkerri (Camelus
bactrianus) typiepi ecipineni.Kasakcran aiimarbiHAarsl TyitenepaiH OGipkaTap MOMYJSLHSIAPBIHBIH T€HOMBIH
3epTTey apKbUIbl (DUIOTCHETHKAJBIK CHIIATTaMalapabl JkamoH ranmsiMbl Caiito Hapyitaes opintectepiMen
mutoxouapusuiblk JIHK  werisinme ©Oacramer [2]. ConbsiMen katap, DDBJ/EMBL/GenBank Xanbikapanbik
HYKJICOTHATEP Ti30eri KopsiHma caktainFaH ConTycTik AMepHKaza eMip CYpreH oHe Kasipri Ke3ze KOWBLIBII
kerked Camelops TyiienepiHiH TeHOMBIMEH CAIBICTBIPY KYMBICTAPHI JIa KY3€re achIPbUIY/IA.

ATanFaH TakpIpbll OOMBIHINA KOCTIAPJAHBINT OTBHIPFAH FBUIBIMHU-3€PTTEY IKYMBICHI  OCBDKAINOH
FalbIMIapeIMeH Oipyiece OThIpbIl Ka3zakcTaHgarbl TYHENEpIiH KOHE OJNIapIblH THOPUATEPIHIH T'C€HOMIIBIK
KYpPBUIBIMBIHJIAFBI  ©3repicTepIi aHbIKTAy oHe MyMKiHAIriHie Opra Asusiiarbl Tyie MOMyIsUsIIAPBIHBIH
(uIToreHeTHKAaNBIK apa-KallbIKTBIKTApbIH cumartay Ooubil oTeip. byt o3 keseringe Kazakcranaa Tyiie ecipymeH
aiffHANBICAThIH [IAPYAIIBUTBIKTAPAa OPTYPJl CENEKUMSUIBIK JKYMBICTAPIBI XKYPri3yre, TyHelepAiH IeHETHKAJIBIK
OPTYPJILIIriH JKoHE 0acKa J1a TyienepMeH (PUIIOreHeTHKAIBIK OaiilaHbICTapbIH OUTyre KOMETiH TUT13eIi.

3epTTey KYMBICHI Oapbichinaa Ka3zakcTaHHBIH OpTYpJli alilMaKTapbIHIAaFbl OIPOPKEITI KIHE SKIOPKEIITi
Ty#enepJeH >KHHAFaH KaH yiritepineHreHomuslk JJHK Morekynacel apHaiibl peareHTTEp JKUBIHTBIFBI apKbUTbI
OemiHin anmplHaABl. Apbl Kapail Oeminin anbiHFan reHomiaslk JIHK MonekymamapblHBIH —camackl MeH
KOHIICHTPAIMACH CIIEKTPOPOTOMETPHSITBIK JKOHE arapo3fibl Tenb d3JeKTpodope3 omicTepiMeH TeKCepuIyleH
otkizineni. Camacel anbikTamran reHomaslk JTHK Monekymackl kenmeci peTTe TONBIK TEHOMJBIK CEKBEHUPICY
maxkcateiia apHaiier Oxford Nanopore Technologies kommanusiceHbIH KoneMi ote kimkenTait MinlONarmapatsi
KOJIaHy KOcmapiaHsin oTeIp. Kememi KimkeHTai, srHU (Ieni-KaasiFa ykcac Oyl ammapar TONBIK aBTOHOMIIBI
JKYMBIC icTeyre KaOLIETTI KoHE eKe KOMITBIOTEp/IiH HeMece HOYTOYKThIH KeMeriMeH Oackapbliazibl. Ammaparra
TEHOM/IBI TOJBIK CCKBEHHUPIICYT'e KEPEKTi OapIIbIK 3JEMEHTTEP TONTACTHIPBUIFAH: MBICAJIbI, MHUKPOIIOTOKTHI KY€,
Oipereil ceHcop jkoHe apHaiibl 3eKTpoHWKa. byn anmapar apkeuibl JJHK MonekymacklHIarbl HYKICOTHATED
Ti30eKTepi TIKeJeH «OKBUIAAB» JKOHE >KMHAKTAIFAH akiapar KOMITBIOTEpAIH jKaasiHa cakTanaasl. MinlON
anmapateiHa JIHK Monekynacel Tonmbikrailt ewaipineni, sfau MyHAaa JIHK MonekynmackiHa — ajimbiH-ana
amMIuTEGUKAIUS KYPrizy KaxkeT emec. bysr cekBeHupIiey mporecin anaekaiina xerninaereni. [3, 4]. Kasipri ke3ne
aTalfaH CEKBEHHpIIEY TOCUIi KEHIHEH KOJJAHbUIMaca Ja, OHBIH OONaIlaKTaFbl apTHIKIIBUIBIKTAPhl MEH
epeKIIeNiKTepi CeKBEHUPIIEY 1 )KBUIIAM, 9pi ap3aH eTepi co3cis.
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PasBurre BepOIIOIOBOACTBA SIBISICTCS OMHMM M3 0CO0O BAKHBIX HANPABIEHHN CENHCKOTO XO3SMCTBA BO
MHOTHX CTpaHax. BepOIiio0BOICTBO SBJIAETCS MCTOYHMKOM IIOJIyYEHHs [IEHHBIX MPOIYKTOB MHUTaHUs (Msca, MOJIOKa);
CBIPBS TS JIETKO# MPOMBIIIIEHHOCTH (LIEPCTh, MKYPa); 3QHeKTHBHOE TPAHCIOPTHOE CPEACTBO B IMYCTHIHHBIX PETHOHAX.
C 3KOHOMHYECKOH TOYKH 3pCHHs, BEpOIOIOBOACTBO Hambonee 3()(HEKTUBHO MO CPAaBHEHUIO C APYTHMMH BHIAMH
JKMBOTHOBOJICTBA, T.K.Cpea OOMTaHUsI BepOII0JOB MyCTHIHHBIE U MOIYIYCTHIHHBIE 30Hbl. OHH yCTOWYMBBIE KaK K 3acyXe,
TaKk W K XOJIOAY, MOTYT YIOTPeOJATh B MHINY PACTEHUS] IMYCTHIHb, HE MPUTOMHBIX IS YIOTPEOIEHHS IPYrHMH
CEIbCKOX 035 CTBEHHBIMU XKHUBOTHBIMU. B CBSI3M C BBINIEU3JI0KEHHBIM OJHUM W3 aKTyalbHBIX HANPABJIEHHU B HAYKE
Kazaxcrana sBISIFOTCST pabOThI [0 M3YYEHHIO T€HOMa, Ul COXpaHEeHHs TeHO(GOH[a, YIydIIEHUS] MPOTYyKTHBHOCTH
YBEJINYEHHs] YHCIIEHHOCTH BEPOITIOIOB.

COBMCCTHO C SINOHCKHMHU YYCHBIMU MbI INIAHUPYEM IIOJHOICHOMHOC CCKBCHHPOBAHHMEC Ka3aXCTaHCKHUX
BepOIIOOB M WX THOPHUIOB, IMPOBeIAcHHE pabOT 10 ONHMCAHUIO TE€HETHYECKOro pPa3HoOOpas3usi MOMyIIui U
CpaBHUTENBHBIN aHANU3 reHoMa BepOuooB Kazaxcrana ¢ 6a3oit nanapix DDBJ/EMBL/GenBank.

UDC 615.477.2: 796.092.1

Ahmerova U.D., Chernyishova E.A., 4rd course, medical faculty, Karizhskaya L.S. 3rd course, pediatric
faculty, Horak K.I., 4th course medical faculty, Morozov A. M. Assistant of Tver State Medical University, Tver,
Russia.

Scientific director: Morozov Artem Mihajlovich, Assistant of the Department of General Surgery of Tver State
Medical University, Aleksey Nikolaevich Sergeev, Doctor of Medical Sciences, Associate Professor of the
Department of General Surgery of Tver State Medical University, Tver, Russia

BIONIC PROTESTHES. MECHANISM FEEDBACK.

The topicallity: in recent years, such a direction in science as cyber-prosthetics, combining medicine,
neurophysiology, engineering, programming, has been steadily developing. The need to create such a prosthesis, which
would be not just a tool that performs either a passive decorative function, or a simple mechanical stop, but could become
a full-fledged replacement for a lost limb, i.e. would make it possible to perform at least everyday tasks, such as walking,
self-care, writing, etc., and, in the long term, more complex activities. This implies the need to create feedback with the
prosthesis due to the stimulation of peripheral nerve endings, the creation of multifunctional electrodes with a long term
of use, the importance of recreating the sensation of pressure, temperature, applied force, proprioception, etc [1, 4].

The purpose: to study the history of cyber prosthetics and its development prospects.

Materials and methods: in the course of this study, analysis and systematization of literature data on the
problem of cyber prosthetics was made.

The results: human movement obeys all physical laws that determine the movement of any material object on
Earth. These are the laws of universal attraction, the laws of Newton, and the laws of hydromechanics, vibrational and
wave motions, etc. Movement, as a rule, is very complex, since the human motor apparatus is a multi-link mechanical
system consisting of bones, joints, muscles, elements of the nervous system. Naturally, if a link is damaged, a person’s
motor activity is disturbed, and when a limb is lost, it becomes impossible at all. Also, in addition to the motor function,
the sensory function is also lost. Even if a person succeeds in restoring motor function through various prostheses, he still
cannot return to a normal, full-fledged life due to the lack of ability to feel touch, compressive force, temperature, etc. At
the moment, for a variety of motor and sensory impairments, there are no effective treatments, and the completion of all
the functions of a lost limb, unfortunately, is not yet possible. Therefore, the development of multifunctional robotic
limbs - one of the most important tasks of medicine today [2, 5].

Prosthetics has its long history, during which primitive devices were replaced by more and more complex
mechanical structures. The first mentions of prosthetics go back to 1500 BC. Then it was a simple fabric or wooden
cosmetic prostheses. Over time, the design became more complicated, functional prostheses appeared, which made
it possible, for example, to hold a shield, then traction prostheses, which could be controlled by springs suspended
on leather straps, etc. The development of bionic prostheses begins in the 20th century [3].

The brain-computer interface (BCI) is a promising treatment for many neuromuscular disorders and more.
An BCl is a computerized information management system that records brain signals, analyzes them and translates
them into commands that arrive at the output technical devices to perform the desired action. The purpose of this
technology is to restore the lost functions of the human body. It allows you to establish the relationship between
intact areas of the brain or the nerve endings of the body and output devices that compensate for motor and sensory
functions. With the help of an BCI, patients will be able to restore mobility (through exoskeletons, robotic limbs,
bio-prostheses - motor BCIs) and sensitivity using sensory BClIs connecting the NS somatosensory parts with bio-
prostheses equipped with touch, temperature, pain and vibration sensors and causing sensations through electrical
stimulation of the cortex. There are also bidirectional BCls that simultaneously read and betray information.

Sensory BCI can be used to restore hearing, vision, taste, smell, tactile and proprioceptive sensitivity, sense of
balance. Such an BCI replaces the damaged sensors of a person and are embedded in the circuit of the human body, i.e.
connect to neuronal circuits. This transfer of information is carried out mainly by electrostimulation of nerve endings.
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