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SECTION Nel ISSUES OF BIOPHYSICS IN MODERN MEDICINE
CEKLMS Nel. BOMMPOCHI BUO®WU3UKU B COBPEMEHHOW
MEJULIUHE

THE ROLE OF NA+,K+-ATPASE IN THE MECHANISMS OF VOLUME-
DEPENDENT REGULATION OF CONTRACTORY ACTIVITY OF RAT
PULMONARY ARTERY SMOOTH MUSCLE CELLS IN HYPOXIA
Koshuba S.0., Prshemysky M.A., Rashkauskaite V.A., Golovanov E.A.
Siberian State Medical University, Tomsk, Russia

Annotation: Hypoxic pulmonary hypertension is the kind of pulmonary
hypertension. The impact of hypoxia on tissues lead to a whole complex of structural
and metabolic alterations, resulting in a contractile function disruptance of the
vessels. The activity of Na +, K + -ATPase is also disrupted. The effect of hypoxia on
the volume-dependent contractile activity of isolated pulmonary stimulation smooth
muscles on the action of the Na+ K+-ATPase blocker ouabain was studied by the
mechanographic method. It was found that ouabain increases the amplitude of hypo-
and hyperosmotic contraction under conditions of normoxia, but not hypoxia, and
increase the amplitude of isosmotically-induced contraction under hypoxic
conditions.

Key words: Smooth muscle cells, pulmonary artery, hypoxia, Na+K+-
ATPase.

Main part: Recently, the researches of mechanisms of such a cardiovascular
disease as pulmonary hypertension have been increasingly detected. One of the
pulmonary hypertension kinds is hypoxic pulmonary hypertension. Increased
pulmonary artery tone, smooth muscle cell swelling, and vascular wall remodeling
are some of the effects of pulmonary artery hypoxia. It is also known that hypoxia
causes the activity of some ion carriers, for example, Na+,K+-ATPase. However, the
interaction between the processes of regulation of contractile activity and of smooth
muscle cells volume changes under hypoxia and the role of the sodium pump is not
studied well.

The study of the role of Na+,K+-ATPase in the contractile activity of
pulmonary activity in rats under hypoxic conditions was carried out on
deendothelialized vascular segments of the pulmonary activity of Wistar rats.
Measurement of the mechanical stress of the vessels of smooth muscle cells was
carried out using a four-channel mechanographic unit Myobath II (Germany). The
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hypoxic solution was prepared before the start of the experiment by passing gaseous
argon through the solution for 6.5 minutes. The oxygen content in the solution was
measured using an HI 9146-04 oximeter (HANNA Inst., Germany) and was no more
than 10.0£0.5%. The study of volume-dependent contractile activity of the
pulmonary artery was performed using hypo- and hyperosmotic solutions.
Hypoosmotic formation and decrease in NaCl concentration in Krebs solution to 40
mM. Hyperosmotic generation by adding 120 mM sucrose to the Krebs solution. For
the study of Na+,K+-ATPase, the transporter blocker ouabain (100 uM, pretreatment
30 minutes) was used. Amplitude-contractile responses are calculated as a percentage
of the amplitude of the decrease inducing hyperpotassic Krebs solution, the value of
which is 100%. Data are presented as "Me (Q25; Q75)".

In the hyperosmotic medium, contractile responses of the rat pulmonary artery
were observed, the amplitudes of which was less in normoxic conditions, compared
to hyperosmotically-induced contraction under hypoxic conditions. Under normoxic
conditions, ouabain led to increasing of the hyperosmotically induced contractile
response, whereas significant changes in the value of the hyperosmotically induced
contractile response were not observed against the background of ouabain under
hypoxic conditions. In the hypoosmotic solution, the development of transient
contractions of vascular segments was observed. Under conditions of hypoxia, the
amplitude of the hypoosmotically-induced contraction was decreased. Pretreatment
with ouabain led to an amplitude increasing of the hypoosmotically-induced
contractile activity of the pulmonary artery under normoxia, but not hypoxia.
Restoration of the ionic composition of the medium (isoosmotic solution) after
prolonged incubation of vessels in a hypoosmotic solution led to the development of
transient contraction of vessel segments. Under conditions of hypoxia, the amplitude
of the isosmotically induced contraction decreased. Ouabain led to a partial amplitude
restoration of isosmotically induced contraction under conditions of hypoxia.

As a result of the study, it was found that Na+,K+-ATPase inhibitor ouabain
increases the amplitude of hypo- and hyperosmotic contraction under conditions of
normoxia, but not hypoxia, and increases the amplitude of isosmotically-induced
contraction under hypoxic conditions.




PERINATAL HYPOXIA EFFECTS ON THE ENERGETIC
FUNCTION OF BRAIN NEURONAL MITOCHONDRIA
Yeliubayev K.O.", Kairat B.K.
Al-Farabi Kazakh National University, Almaty, Kazakhstan

“E-mail: kanat.yeliubayev@gmail.com
Abstract. This article presents the biophysical and molecular mechanisms of
the response of brain neurons to hypoxia, describing disturbances in mitochondrial
energy functions and ion homeostasis in cells exposed to hypoxia and ischaemia.
Keywords: perinatal hypoxia, ischaemia, brain, neuron, cell homeostasis,
necrosis, apoptosis.

Perinatal hypoxia is an important factor in the development of the central
nervous system. The more advanced neonatal intensive care technologies improve
survival rates, but do not prevent neurological disorders, resulting in increased
morbidity in the adult population [1-3].

Perinatal hypoxia is a pathological process associated with oxygen deprivation
during pregnancy and the early neonatal period. Perinatal hypoxia decreases or stops
the supply of oxygen to the body, and under-oxidised products of metabolism
accumulate in the blood. The cerebral ischaemia (decreased cerebral blood flow) is an
equally important factor in the development of neuronal abnormalities in the perinatal
period. In this condition there is not only oxygen deprivation, but also a reduction in
glucose supply to the brain tissue [4]. The majority of neurological abnormalities
caused by perinatal hypoxia result from a combination of hypoxia and ischaemia [5].
The placenta dysfunction, prolonged labour, premature delivery and cardio-
respiratory disorders of the mother cause perinatal fetal hypoxia [6]. The intrauterine
hypoxia and asphyxia of the newborn is a major pathogenetic factor in brain damage.
The prenatal hypoxia rate is 1-6 per 1 000 infants and is one of the main causes of
perinatal mortality [4]. The high incidence and very severe consequences for the child
make research into the neurochemical mechanisms underlying the effects of perinatal
hypoxia urgent [2].

The developing brain is very sensitive to hypoxic damage as its oxygen
requirements are very high compared to other organs and tissues [7]. Poor oxygen
supply (hypoxia) and/or reduced blood flow (ischaemia) activate various cytotoxic
agents and cell death pathways leading to brain damage [8]. The neuropathological
processes are triggered during the acute phase of hypoxia/ischaemia and continue
during reperfusion [9]. There are various pathogenic mechanisms underlying hypoxic
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damage, such as accumulation of toxic metabolites including glutamate, impaired
Ca”* exchange, release of pro-inflammatory mediators, accumulation of iron,
overproduction of free radicals, reduction of energy stores and synthesis of macro-
ergic compounds [10]. The reduction of macroergs and increased levels of
intracellular and extracellular damaging factors lead to disruption of cellular
homeostasis [9].

The activity and excitability of neurons is directly regulated in response to O,
reduction by altering membrane channel conduction. Plasma membrane of brain
neurons contains a specific type of potassium channels whose subunits form four
transmembrane groupings and two transmembrane pores (background K2P channels)
[11]. Their function is related to maintaining cell membrane potential at rest, as well
as to the regulation of K homeostasis and neuronal excitability. Some hormones and
neurotransmitters, anaesthetics as well as physico-chemical factors such as hypoxia
and changes in extra- and intracellular pH modulate the effects of background K2P
channels. These K2P channels are potential-independent and permanently active.
Their blockade causes depolarisation and their activation causes hyperpolarisation of
the neuronal membrane. The family K2P channels of mammals are subdivided into 6
subfamilies. TASK-1/TASK-3 types of K2P channels are sensitive to hypoxia and
significantly affect neuronal excitability. Hypoxia and acidosis cause TASK-
1/TASK-3 channels to be blocked, leading to membrane depolarisation and neuronal
activation [11].

Hypoxia-induced brain damage develops through processes that occur during
the acute phase of hypoxia-ischaemia and continue into the reperfusion phase.
Oxygen and glucose deprivation in the background of hypoxia-ischaemia or
immediately afterwards causes primary energy deficiency [12]. The reduction in
oxygen availability leads to impaired electron transport in the mitochondrial
respiratory enzyme chain, with the result that the associated process of oxidative
phosphorylation suffers, which reduces the synthesis of macroergic compounds such
as ATP. There is an energy deficit in the cells. Glucose metabolism is then switched
mainly to the anaerobic pathway, leading to the accumulation of lactate and the
development of acidosis. Lactate accumulation plays a positive role in adapting to O,
deficiency, but with increasing levels lactate has a damaging effect [11].

Additionally, disruption of ATP synthesis leads to impairment of energy-
dependent homeostatic functions, such as maintenance of cell membrane potential.
The ATP-dependent Na'/K* pump is disrupted, leading to intracellular accumulation




of Na*, Ca* ions and water, and cytotoxic oedema develops. As a result, cell death
occurs along the necrotic pathway [13]. The depolarisation of the membranes of
neurons induces the release of glutamate, leading to further cellular excitation and
excessive Ca®" input into the cytoplasm. High Ca®* concentration leads to NO-
synthase activation (increased NO content), formation of free radicals, activation of
phospholipase (membrane lipid degradation), proteases (protein degradation) and
nucleases (DNA degradation). The effect of intracellular Ca** current on the
endothelium of capillaries and arterioles contributes to vasoconstriction and worsens
ischaemia. The subsequent reperfusion aggravates the metabolic abnormalities in the
brain. Especially, tissue re-oxygenation after an ischaemic episode increases the
amount of free oxygen in the cells, which is predominantly used through the
oxygenase pathway, being converted into reactive oxygen species (the so-called
oxygen paradox). In this period, the damage to cell structure and function is often
more severe than in ischaemia [11].

Nonetheless, the development of neuronal damage is not limited to the period
of hypoxia/reperfusion. The animal experiments showed significant recovery of
cellular metabolism after the end of neonatal hypoxic exposure, followed by a
secondary energy deficit [14]. Generally, 6-48 hours after acute hypoxia, cellular
energy metabolism is again impaired due to an accumulation of mitochondrial
damage, leading to the release of cytotoxic enzymes and pro-apoptotic proteins from
the mitochondria [15]. Consequently, some of the neurons that survived the initial
energy deficiency die after hours or days mainly through the apoptotic pathway [16].

In summary, despite numerous studies, the long-term effects of perinatal
hypoxia and their underlying mechanisms are poorly understood to date. The study of
the consequences of perinatal hypoxia and the search for safe and effective methods
of their treatment remain the most important task of modern medicine and
neuroscience.
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BUO®U3UKA U EE 3BHAYEHUE B COEPE MEJJUIIUHCKOI'O
OBPA30OBAHUA
Cooupitconos A.3.
Tawxenmckas meOuyuHcKas axademus

AnHoTamusi: buopusuka 3aHUMaEeT oOmpeNeeHHOE MECTO B MEAUIIMHCKOM
oOpazoBanuu. MW3yuwaer ¢usnueckue ¢  (PU3NKO-XMMUYECKHE TMPOIECCHl B
ouonornyeckux oObekTax. B ydeOHOM mpoiiecce 1esnecoo0pa3HO HCIOIb30BaHUE
BUPTyaJIbHBIX paboT. VHHOBAlMOHHBIE METOAbl CHOCOOCTBYIOT — YIYYIIEHHUIO
y4ueOHoro mnpoiiecca. buoduzrka cnocoOCTBYET pa3BUTHIO HAYUYHOT'O MBIIIIJICHUS.

KuroueBble cJjioBa: BUpTyaldbHble palOThl, 00pa30BaTENbHBIN MpOIECC,
MHHOBAIIMOHHBIA METO/I.

B HacTosiiiee Bpemsi akTyalbHBIM SBIISIETCSI M3Y4YEHHUE >KMBOIO OpraHu3Ma Ha
Pa3IUYHBIX YPOBHSIX €r0 OpPTraHM3alliH, WCIOJb3YS YHUBEPCATBHOCTH (DU3MUYECKUX
3aKOHOB U CTPOrocTh MareMmaruueckux pemeHudd 11-3). MccraepoBaHue CIOKHBIX
MaKpPOCKOITUYECKUX MOJIEKYJISIPHBIX CHUCTEM (KJIETKH, OPTaHU3MBI) SIBISIETCA 3a7adeit
Onodu3uku. YpaBieHUE U PETYyJSALHs B OpraHU3ME OCYLIECTBISIOTCS MOCPEICTBOM
MOJIEKYJIIPHBIX ~CUTHAJIOB, IMpeoOpa3oBareiell U pelentopoB HHMopmanuu.
buonoruueckne 3aKkOHOMEPHOCTH U3y4YaOTCs ¢ MOMOUIbIO (PU3HUECKUX KOHIENIUU U
MeTo0B. bruodusnka sBisercss 00si3aTeNbHOM YacThio 00MIel mpodeccrnoHaTbHON
MOJATOTOBKU CTYJIEHTOB .MEIUIIMHCKUX BY30B U KaK (hyHIaMEHTaJbHAs JAUCIIUILINHA
OCHOBBIBAETCSI Ha HOBEHIIIMX HAYYHBIX JOCTIKCHUSX ((PU3UKH, XUMUHU, OUOIOTHH, U
T.J) U u3ydaeT (Pu3nueckue U (PU3MKO-XKMHUYECKHE MPOLECChl B OMOJIOTHYECKUX
oObektax. Ilpu M3ydyeHHH Kypca UCHOJIB3YIOTCS 3HAHUM MO (PU3MKE, MaTeMaTHKeE,
oOmiell OMOJOTMM U TEM CaMbIM BBIMOJHSAET (PYHKIUIO WHTETPUPYIOMIEH HAyKH.
buodwusuka coctouT U3 pazaenos: Onodpusznka KIETOK (MOCBSIICHA (PU3NYECKUM U
(OUBUKOXMMUYECKUM CBOMCTBAM KJIETOUHBIX M CYOKJIETOUYHBIX CTPYKTYp); KBAHTOBAs
ouo¢usnka (McciaeayeT MeXaHU3Mbl PHEPTeTUYECKUX MPOILECCOB, MPOTEKAIOIMUX B
opraHu3Me Ha CYOKJIETOYHOM YypoOBHE); Ouodusnka HKoJoruM (paccMaTpuBacT
BJIMSTHUE BHEIIHUX (DAKTOPOR) U JIp.

B wyactHOCTHM, pamuanMoHHYO OuodU3MKy uHTEepecyeT Ouoduznueckoe
JICHCTBHE MOHU3HMPYIONUX W3TyYEHUN, MEXaHW3MbI TMOTJIONICHUS WX. B MenunuHe
BO3HHMKAET HEOOXOAMMOCTH  OMPEIEICHUS WHTEHCUBHOCTH  PaTUOAKTUBHOTO
W3IIy9eHHsS] JUIS  PETUCTpAIlMM  PAa3jMYHbIX  J03: TOTJIOMIEHHOW  (PHEeprus
MOHU3UPYIOIIETO HW3JIyYeHUs, MOTJIONICHHAs] EIUHUIEH .MacChl MOMIONIAIOUIEro

BCHICCTB&.}; BKCHOSI/IHI/IOHHOI\/'I (O6HICC KOJIMYCCTBO PAJMOAKTHBHOI'O H3JIYUCHM,
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JOCTUTAIOIIIETO BEIIECTBA) U OMOJIOTMYECKO (9KBUBaJIEHTHOM) 103. buonornueckas
7033, KOTOpas 3aBUCUT OT BUJA HU3JIYYCHHUS, HCIONb3yeTCs JUIsl OICHKHU
ouonornyeckoro 3d@exra HU3Iy4eHHs, B TO BpeMsl KOrja TMOTJIOIICHHAs U
AKCIIO3UIIMOHHAST JI03bl XApPaKTEPU3YIOT TOJIbKO (u3mdeckuil apdeKkT u3IydeHwus.
Kosdoumment  orHocutenvHoil ~ Ouomormueckor — sddextuBHocTH  (OBD)
XapaKTepU3yeT 3aBUCUMOCTb OMOIOTHYECKOTO 3 (HeKTa HOHUZUPYIOLIETO U3ITyUYeHUs
OT BUJA U3MYUYEHUS U KOTOPBIN OMpeesieTcsl SKCIIEPUMEHTAIbHO MMyTEM CPaBHEHUS
POU3BOUMBIX UMM 3 (PEekTOB ¢ dhdekTamu JelicTBUSI Ha OMOJIOTHYECKUE OOBEKTHI,
ONpEJEICHHBIX CTaHIAPTHBIX J03 PEHTICHOBCKOTO W3Iy4YeHUs. buonorunveckas
(?KBUBAJICHTHAS) /1032 U3IyYCHUs OMPEEISACTCS YMHOKEHUEM TOTJIONICHHOW J03bI
Ha ko3 purment ObD.

B npoiiecce 00yueHust AUCHUTIITAHBI METUIIMHCKOW OMO(PU3UKN HE MPOBOJATCS
AKCIIEPUMEHTHI Ha OMOJIOTHYECKUX 00BEKTaX, K TOMY K€ PaJHOAKTUBHBIC U3TyUCHUS
OKadbIBAIOT BPETHOE BO3JCHCTBHUS, TO BO3HHKACT HEOOXOAMMOCTH JI BBIICHEHUS
byHIaMEHTAIBHBIX TMPUHIUIIOB BIMSHUS HOHU3UPYIOIIETO HU3IyUYCHHUs] Ha KUBOU
OpraHu3M HCIIOJIb30BaTh JIPYrHe CHOCOOBI, B YACTHOCTH, MHTEPAKTUBHYIO (GopMy
o0yueHus.

HccnenoBanus moKa3aid, YTO OMACHBIE JT03bI, IPUOOPETEHHBIE MTOCTETICHHO B
TEUEHUE JUIMTEIBHOTO TepuoJa BPEMEHH, MOTYT TIPHBECTH K PaKOBBIM
3a0oneBaHusiM. Bce 3TO CBUIETENBCTBYET O HELEIECOOOPA3HOCTH HCIOJIb30BaAHUSA
JUTSI TIPOBEZICHUST DKCIIEPUMEHTOB MOHU3UPYIOIIUX M3TYyUEHHs B MPOIECCe O0yUCHHUS
(32 HCKJIIOYEHHEM DOKCIEPUMEHTOB, TMPOBOJAMMBIX B  CHEIUATM3UPOBAHHBIX
nabopaTopusx). 3HAYUMOCTh CO37aBAEMbIX BUPTYAIbHBIX PaOOT, JIJISi UCCIICIOBAHMUS
OMO(PU3NYECKUX TPOLECCOB, NPOUCXOAAIIUX B opraHusme (Omodusnueckoe
BO3/ICHICTBHE BRICOKOMHTEHCUBHOTO JIA3€PHOTO M3ITyUeHHUsI Ha OMOJOTUYECKHE TKaHH,
OTpe/ieNieHue HHEPTrUM TaMMa-M3JIy4YeHUs IO TOTJIOMIEHHUI0O B BEIIECTBE W [Ip.)
BO3pacTaeT C HEOOXOAMMOCTBHIO TPHUMEHEHHUS HOBEWUINX TEXHOJOTHMH OOYYCHHS.
Poct mo3HaBarenpHON W TBOPYECKOW  aKTHBHOCTH  TpeOyeT  CO3/IaHUe
WHHOBAIIMOHHOTO TIPOCTPAHCTBA, CPEIbl Pa3BUTHS KOMIIETCHTHOCTH JIMYHOCTH,
KOTOpbIE JTOCTUTAIOTCS BBEJCHHUEM HHHOBAIIMOHHBIX METOJOB B 00Opa30BaTEIbHBIN
npotiecc.
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7.Modeling the formation of an electrocardiosignal in the VisSim environment
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1687-6156 http://iejemta.com/ VOLUME 5 ISSUE 1
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HNCCIEJAOBAHHUE AYTB C IOMOIIIBIO KOATYJIOMETPA HUMACLOT
JUNIOR
Kypoonoea 3. ‘I.l, Iloneanxonos C.H.z, Hmamos 3.3. 2, Ha3upoe K. X. 2
Abcanamosa U.HU.*
"Tawrenmexas MeOUYUHCKASL aKaOeMUsl,  Tawxenmexuii YVHUBepcumem

UHDOPMAYUOHHBIX MEXHON02ULL
Annorauus. HumaClot Junior - mosyaBTOMaTMY4E€CKUM KOaryjaoMeTp s
muarHoctuku  in  vitro. [lomyaBromarnueckuit ananmsatop HumaClot Junior
MpeIHa3HaueH /U U3MEPEHUS MoKa3aTesield KoaryasIMOHHOTO TeMOCTa3a, TAKUX Kak
nporpomOunoBoe Bpemsi (IIB), akTMBUpOBaHHOE YAaCTHYHOE TPOMOOIIACTUHOBOE
BpeMsi (AUTB), konuenrpanus puOpuHoreHa u aAp. AKTHBUPOBAHHOE YaCTUYHOE
TpomboruiacTuHoBoe BpeMs (AUTB) naér undopmaruio 00 U3MEHEHUH aKTUBHOCTHU

(dakTopoB BHyTpeHHero mytu remocrtaza: VIII, IX, XI, XII, mpekamnukpenHa,
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BBICOKOMOJIEKYJISIpHOTO  KMHHMHOTeHa. Tect AUTB  odeHp mose3eH 1A
XapaKTEPUCTUKU BHYTPEHHEIO IyTH CBEPTHIBAHUS KPOBHU, IOJIE3€H IIPU BBISBICHUU
BOJIYAHOYHOTO AHTHUKOAryJISHTA M UCIONB3YETCA MPH KOHTPOJE 3a JIEUCHHEM
aHTUKOAryJIsTHTaMU. TecT MoKa3bIBaeT BpeMsl CBEPTHIBAHUS PEeKaTbIIU(UIIUPOBAHHON
1a3Mbl B TPUCYTCTBHH KOHTAKTHOM (KAOJMHOBBIM TecT) M (POCHOTUMHUIHOMN
(xehamMHOBBIN TECT) aKTHBAITUH.

KiroueBble cioBa: xoarymomerp, HumaClot Junior, AYTB, yxopodenue
AYTB, ynmunenune AYTB.

HumaClot Junior - mosyaBTOMaTHYECKHI KOAryJloOMeTp JUisl AMAarHOCTUKH 1n
vitro. Ilpubop mpenHasHaueH [UIsi NPOBEAEHUS BCEX THUIOB KOATYISLIHUOHHBIX
ananuzoB. [lomyaBromarudeckuii ananuzatop HumaClot Junior npennaszHadyeH st
M3MEpPEHUs NoKa3aTene KoaryasuuOHHOIO TeMOCTa3a, TAKMX Kak MPOTPOMOMHOBOE
Bpems (IIB), aktuBHpoBaHHOE wyacTUyHOE TpombOoracTuHoBoe Bpemsi (AUTB),
KOoHIIeHTpanus pudpunorena u Ap. Ha nmpubope MOXHO BBIMOJIHATH KaY€CTBEHHBIC U
KOJIMYECTBEHHbIE u3MepeHus. JloOGaBneHue mnpoObl MW PEareHTOB IMPOU3BOIUTCS
BpY4HYI0. Bpems o0pa3zoBaHUs CrycTKa perucTpupyercs aBromarnuecku. [lpu BBoge
HEOOXOIUMBIX  MapamMeTpoB, TNpPH HU3MEPEHUU MNPOTPOMOMHOBOTO  BPEMEHHU
ABTOMAaTUYE€CKH PACCUUTHIBAIOTCS MPOTpOoMOMHOBOE oTHOIeHne 1 MHO.

B mamstu mnpubopa coxpaHsieTcs KaJluOpoBKa IO TpeM TOoYKaM ISt
ompeseneHusi KoHmeHTpauuu ¢udpunorena u Jl numepa. B ananuzarope HumaClot
Junior wucnone3yercss oNTUYECKMH CHocod AeTekiuu cryctka. MccnemoBaHus
BBITIOJHSIOTCS B CHEIUAIbHBIX IJIACTHUKOBBIX KroBeTax. [Ipoba mpoGamnsercs B
ktoBeTy. [locine nHKyOaIuu KroBeTa MOMEIIAETCS B U3MEPUTENbHYIO siueiiky. Uepes
W3MEPUTENIBHYIO SYE€HKYy MpOXOoAuT Jiyd cBeta AiuHONM BoiaHbl 400 HM. Ilpwm
no0aBJIEeHNHU peareHTa 3amyckaercs Taiimep. [Ipu koarynsiuu B peakllMOHHON cMecH
0o0pazyroTcsi (pUOPUHOBBIE HUTH, KOTOPBIC MPUBOJAT K M3MEHEHHUIO €€ ONMTHYECKOM
IIOTHOCTU. CKOpPOCTh M3MEHEHMsI ONTHYECKOM IUIOTHOCTU  PErUCTPHUPYETCS
JETEKTOPOM U TaliMep OCTaHaBIMBAETCS.

JI1st mpoBeieHrs KOaryJlorpaMMbl Ha KOaryJoMeTpe MPOBOIUTCS B3SITUE KPOBU
YTPOM HATOIIAK MyTEM MYyHKIIMH JOKTEBOW BEHBI B MOIUAITHICHOBYIO (TIACTHUKOBYIO)
npoOupky ¢ 3,8% pacTBopoM LuTpaTta HaTpus B pa3BeneHuun 9:1. Hememienno noce
B35ITUS AKKyparHO II€PEMEIIMBAECTCA KPOBb C AHTUKOATYJISIHTOM, HE JOIyCKas

BcrieHuBaHus. [Ipo6sl nentpudyrupytorcs 10 munyt npu 3000 060poT/MUH.
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AKTUBHPOBAaHHOE€ 4YacCTUYHOE TpomoOoruiactTuHoBoe Bpemsi (AUTB) naér
uHpoOpMaLMIO 00 U3MEHEHUH aKTUBHOCTH (DAKTOPOB BHYTPEHHEIO IMyTH reMOCTa3a:
VIII, IX, XI, XII, npekajuinkperHa, BBICOKOMOJIEKYIsipHOro KuHuHoreHa. Tect AUTB
OYCHb IIOJIE3€H I XapaKTEPUCTUKH BHYTPEHHETO ITyTH CBEPTHIBAHUS KPOBH,
IIOJIE36H TIPU BBIABICHUM BOJYAHOYHOTO AHTUKOATYISIHTA W HCIIOIB3YETCSA IpHU
KOHTPOJIE 34 JICYCHUEM AHTHKOATYJSIHTAMHU. T€CT MOKa3bIBaeT BPEMsS CBEPTBHIBAHUS
peKanbIU(PUIMPOBAHHON TUTa3MbI B IPUCYTCTBUHM KOHTAKTHOHW (KAOJWHOBBIM TECT) U
dbochomunuaHon (kedaluHOBBIM TecT) akTuBanuu. Hopmansubie 3Hauenuss AUTB —
25-36 cek. B ormume ot mporpoMOuHoBoro Bpemenu, AUTB Oonee xapakTtepHbIi
TECT JJIsl NEPBUYHOM JuarHocTuku mnarosioruii. AUTB mnomoraer cBOEBPEMEHHO
BBISIBUTH TeMopunuio A (nepuuur ¢akropa VII) m remopunuio B (medumur
¢daktopa [X), mnomoraer omnpeneauTh BOMYAHOUHBIM aHTUKOAryiassHt. AYUYTB
MOKa3bIBA€T HEIOCTATBYHOCTh  IJIa3MEHHBIX  (DaKTOPOB  BHYTPEHHErO  IYTHU
CBEPTBIBAHMSI KPOBH, TakuX Kak miuasMeHnHble paxtopsl XII, XI, X, VIII, He cBs3aH ¢
KOJIMYECTBOM TPOMOOIIMTOB U MATOJIOTUEN CBOMCTB TPOMOOIIMTOB.

Hns onpenenenust AYTB Gepyr 50 Mk pearenta 1 W mporpeBaroT B siuciike
JUISl pPEarcHTOB HA MEPENHEN TMaHeld aHalau3aropa. PaccTaBisSIlOT KIOBETHI B
MHKyOalmoHHble suedku (8 mosunmii). HamuBaror B kroBeTbl 50 MK IU1a3Mbl U
MHKYOUPYIOT 3 MUHYTHI. /{151 BBINONHEHHS U3MEPEHHI yCTaHABIMBAIOT KIOBETY C
MPOTPETON IUIA3MOM B M3MEPUTENBHYIO S4YElKy. HaXnMaroT KHONKYy «3amyck
m3MmepeHuit». Ha mucree nosisisiercs coodmenue WAIT, kotopoe yepes HeCKOJIBbKO
cekyHn cmenutcs coobmenuem ACTIVE. [lo6aBistor B u3MepHuTeNbHYIO KIoBeTy 50
MKJ CcTapToBOro peareHta. OTcyeT BpeMEHHM HauuMHaeTcsi aBToMmarnuecku. [lpu
oOpa3oBaHuU crycTka pesyiabrar usmepenuss AHTB otoOpaxaercst B mepBoil CTpoke
nucruies. Ecny moakiItoueH NpuHTEpP, pe3yinbTaT pacledyarblBacTCs.

VYkopouenue AUTB  xapaktepHo mjis  TpoM0O030B, TpOMOOIMOOJHUH,
runepkaoryiasiuuoHHon ¢asel IBC-cunapoma, OGepemennoctu. YiunuHenue AUYTB
xapaktrepHo s remodunmuu A, B, C; nmedpumumra daxtopor II, V, X,
HeZ0CTaTouHOCTH (hakTopa BumneOpanzaa, jeueHus renapuHOM U aHTUKOATYJISTHTaMH
HEeMpsIMOTO JielicTBusi, B (asze runoxoarymsanuu JIBC-cunapoma, mpu Haauduu
BOJIYAHOYHOTO aHTHKOAryisiHta, wmyrtanuu ¢akropa [X, remonuza KpoBw,
MEPENO3UPOBKE LIUTPATOM HATPUSL.

Jluteparypa.

1. Kyp6onosa 3.Y., babamxanosa III.A. LluTonoruk tamxucra KUpUOIL: YKyB

kymutaama. Tormkent, 2022. 137 6.

15


https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=UtjZuxAAAAAJ&citation_for_view=UtjZuxAAAAAJ:ClCfbGk0d_YC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=UtjZuxAAAAAJ&citation_for_view=UtjZuxAAAAAJ:ClCfbGk0d_YC

2. Kyp6onosa 3.U., babamxanoa III.LA. IluTomoruk Tamxucra KHPHIILL:
AMEKTPOH YKyB KyutanMma. 2022, 146 6.

3. KypGonona 3.4., babamxanosa III.A. Jlaboparopus uim: YKyB KyJjJaHMa.
2023, 150 6.

4. Babadjanova Sh.A., Kyp6onoBa 3.Y. Qon kasalliklari: o‘quv qo‘llanma.
2023, 156 b.

5. Kurbonova Z.Ch., Babadjanova Sh.A. Laboratoriya ishi: o‘quv qo‘llanma.
Toshkent, 2022. 140 b.

6. Kurbonova Z.Ch., Babadjanova Sh.A. Laboratoriya ishi: elektron o‘quv
go‘llanma. Toshkent, 2022. 176 b.

7. Kurbonova Z.Ch., Babadjanova S.A. Sitologik tashxisga kirish: o‘quv
qo‘llanma. Toshkent, “Hilol nashr”, 2021. 152 b.

8. Kurbonova Z.Ch., Babadjanova Sh.A. Sitologik tashxis asoslari: o‘quv —
uslubiy qo‘llanma. Toshkent, 2022. 47 b.

9. Kurbonova Z.Ch., Babadjanova Sh.A. Sitologik diagnostika asoslari: o‘quv
— uslubiy qo‘llanma. Toshkent, 2022. 47 b.

10. Kurbonova Z.Ch., Babadjanova Sh.A., Saidov A.B. Gematologik
kasalliklar sitologik diagnostikasi: o‘quv uslubiy qo‘llanma. Toshkent, 2021. — 56 b.

11. Kurbonova Z.Ch., Babadjanova Sh.A., Sayfutdinova Z.A. Laboratory
work: o‘quv qo‘llanma. Toshkent, 2023.

12. Kurbonova Z.Ch., Babadjanova Sh.A., Sayfutdinova Z.A. Introduction to
cytological diagnostics: o‘quv qo‘llanma. Toshkent, 2023.

13.JL.H. Tyi#tuuen, A.®d. Mapacynos, M.U. bazap6aes, A.3. CoOup>koHOB
NHTerpupoBaHHbIN 3a1a4HO-OPUEHTUPOBAHHBIN IMOAXO/ K PEANM3ALNHN «OCHOB
oOydeHust Kypca 6nohu3uKu B MEJIBy3€ C UCIOJIb30BAaHUEM MAaTEMaTHYECKOTO
moaenupoBanus. Becthuk TMA Ne2, 2019. 8-12 c.

14.E.Ya. Ermetov, A.Z. Sobirjonov, V.G. Maxsudov, J.T. Abdurazzoqov, P.E.
Otaxonov. Technologies for organizing electronic education based on information
technologies. Central Asian journal of education and computer sciences Volume 2,
1ssue 2, 2023

15.Modeling the formation of an electrocardiosignal in the VisSim
environment V.G.Maxsudov, E.Ya.Ermetov, A.Z.Sobirjonov, J.T.Abdurazzoqov,

[.B.Zuparov International Journal of Engineering Mathematics: Theory and
Application (Online) 1687-6156 http://iejemta.com/ VOLUME 5 ISSUE 1

16


https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=UtjZuxAAAAAJ&cstart=20&pagesize=80&citation_for_view=UtjZuxAAAAAJ:bFI3QPDXJZMC
https://scholar.google.com.co/citations?view_op=view_citation&hl=ru&user=UtjZuxAAAAAJ&pagesize=80&citation_for_view=UtjZuxAAAAAJ:Bg7qf7VwUHIC
https://scholar.google.com.co/citations?view_op=view_citation&hl=ru&user=UtjZuxAAAAAJ&pagesize=80&citation_for_view=UtjZuxAAAAAJ:BJbdYPG6LGMC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=UtjZuxAAAAAJ&citation_for_view=UtjZuxAAAAAJ:a9-T7VOCCH8C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=UtjZuxAAAAAJ&cstart=20&pagesize=80&citation_for_view=UtjZuxAAAAAJ:5MTHONV0fEkC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=UtjZuxAAAAAJ&citation_for_view=UtjZuxAAAAAJ:4hFrxpcac9AC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=UtjZuxAAAAAJ&cstart=20&pagesize=80&citation_for_view=UtjZuxAAAAAJ:mNrWkgRL2YcC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=UtjZuxAAAAAJ&cstart=20&pagesize=80&citation_for_view=UtjZuxAAAAAJ:URolC5Kub84C
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=UtjZuxAAAAAJ&cstart=100&pagesize=100&citation_for_view=UtjZuxAAAAAJ:GFxP56DSvIMC
https://scholar.google.com/citations?view_op=view_citation&hl=ru&user=UtjZuxAAAAAJ&cstart=100&pagesize=100&citation_for_view=UtjZuxAAAAAJ:GFxP56DSvIMC

16.U.P. Mamadaliyeva, E.Ya. Ermetov, N.U. Abdullayeva, [.B. Zuparov, U.A.
Bozarov, V.G.Maxsudov, A.Z. Sobirjonov methods of modeling biological processes

and systems. European Scholar Journal (ESJ) Available Online at:
https://www.scholarzest.com Vol. 4 No.02, February 2023 ISSN: 2660-5562

TIBBIYOTDA QO‘LLANILAYOTGAN YANGI ASBOB USKUNALAR VA
ULARDA METAMATIKA VA FIZIKA FANLARINING AHAMIYATI.
Tuxtaxodjayeva F.Sh., Murodullayev M.N.

Toshkent tibbiyot akademiyasi

Annotatsiya. Ushbu magqolada tibbiyot sohasida jumladan, diagnostikada
matematik modellardan foydalanishning yutuq va kamchiliklari tahlil qilingan.
Matematik usullarni qo ‘llashning maxsus sohasi, tibbiyot mutaxassisi uchun
matematika, fizika fanlarining va matematik usullarni amaliy qo ‘llash atroflicha
yoritilgan.

Kalit so‘zlar: matematika, matematik model, biotibbiyot, diognostika,
matematik usullarni amaliy qo ‘llash.

Kirish. Tibbiyot xodimlarini kasbiy tayyorlashda matematik va fizika fanining
o‘rni juda beqiyosdir. Hozirgi kunda jamiyat hayotining barcha jabhalarida
kechayotgan jarayonlar mutaxassislarning kasbiy fazilatlariga yangi talablar
go‘ymoqda. Jamiyat rivojlanishining hozirgi bosgichi tibbiyot xodimlari faoliyatining
sifat jihatidan o‘zgarishi bilan tavsiflanadi, bu matematik modellashtirish, statistika
va tibbiy amaliyotda sodir bo‘ladigan boshga muhim hodisalarning keng go‘llanilishi
bilan bog‘lig. Bir garashda tibbiyot va matematika inson faoliyatining bir-biriga mos
kelmaydigan sohalaridek tuyulishi mumkin.

Tibbiyot uzoq vagt davomida matematika bilan "parallel” rivojlanib, amalda
rasmiylashtirilmagan fan bo‘lib goldi va shu bilan "tibbiyot - bu san’at" ekanligini
tasdigladi. Asosiy muammo shundaki, umumiy salomatlik mezonlari mavjud emas va
ma’lum bir bemor wuchun ko‘rsatkichlar to‘plami boshgasi uchun bir xil
ko‘rsatkichlardan sezilarli darajada farg qilishi mumkin. Ko‘pincha shifokorlar
bemorga yordam berish uchun tibbiy atamalarda tuzilgan umumiy muammolarga
duch kelishadi, ular echilishi kerak bo‘lgan tayyor masalalar va tenglamalarni
keltirmaydilar. To‘g‘ri qo‘llanilganda, matematik yondashuv oddiy aglga asoslangan
yondashuvdan sezilarli darajada farq gilmaydi.

Matematik usullar shunchaki anigroq formulalar va kengroq tushunchalar
to‘plamidan foydalanadi, ammo ular oxir-ogibat oddiy og‘zaki fikrlash bilan mos
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kelishi kerak, garchi ular bundan uzogroq bo‘lsa ham.

Muammoni go‘yish bosqgichi mashaqgqatli bo‘lishi mumkin va ko‘p vagt talab
etadi va ko‘pincha deyarli echim olinmaguncha davom etadi. Lekin aynan o‘z
metodologiyasi bo‘yicha bir-biridan farg qiluvchi ikki fanning vakillari bo‘lgan
matematiklar va shifokorlarning muammosiga turlicha garashlari natijaga erishishga
yordam beradi.

Tadgigotning dolzarbligi: tibbiyotda matematik usullarni go‘llash orqali
sun'iy intellektni qo‘llashdan muhimdir. Ularning rivojlanishi shifokorga o‘z
xatolaridan gochishga yordam berishga qaratilgan. Bunday usullarning vazifasi
bemorning tekshirish ma’lumotlari asosida kasalliklarni aniglash va gabul gilingan
garor uchun retsept tuzishdir.

Tadgigotning maqgsadi: matematik usullarni tibbiyotda qo‘llash sohasida olib
borilayotgan tadgiqotlarni tahlil gilish va ularning ahamiyatini yoritish.

Tadqiqot materiallari va metodologiyasi: ilmiy manbalarni tahlil qilish.

Tadqiqot natijalari. Tibbiyotda matematik usullar - bu tibbiyot va sog‘ligni
saglash bilan bog‘liq ob'ektlar va tizimlarning holati va xatti-harakatlarini miqdoriy
o‘rganish va tahlil qilish usullari to‘plami. Biologiya, tibbiyot va sog‘ligni saqlashda
matematik usullar yordamida o‘rganiladigan hodisalar doirasiga butun organizm,
uning tizimlari, organlari va to‘qimalari darajasida sodir bo‘ladigan jarayonlar kiradi;
kasalliklar va ularni davolash wusullari; tibbiy asbob-uskunalar qurilmalari va
tizimlari; sog‘ligni saqlashda murakkab tizimlar xatti-harakatlarining aholi va
tashkiliy jihatlari; molekulyar darajada sodir bo‘ladigan biologik jarayonlar. Ilmiy
fanlarni matematiklashtirish darajasi o‘rganilayotgan mavzu bo‘yicha bilimlarning
chuqurligining ob'ektiv tavsifi bo‘lib xizmat qiladi. Natijada bu fanlar yuqori nazariy
umumlashtirish darajasiga erishdi.

Biologiya fanlarida predmetlar, jarayonlar va hodisalarning murakkabligi,
xarakteristikasining o‘zgaruvchanligi va individual xususiyatlar mavjudligi sababli
matematik usullar haligacha subordinatsiya rolini o‘ynaydi.

Tibbiyot va tegishli sohalarda klinik, biotibbiyot, laboratoriya tadqiqotlari
jarayonida olingan ma’lumotlarning ishonchliligi va umumlashtirilishi darajasini
aniglash uchun matematik usullar qo‘llaniladi. Ma’lumotlarni tahlil qilish ehtimollik
nazariyasi va matematik statistika yondashuvlari yordamida amalga oshiriladi.
Matematik statistikaga asoslangan tibbiyotda matematik usullarning muhim
yutuglaridan  biri  reprezentativ. namunalarni  shakllantirish ~ imkoniyatidir.
O‘rganiladigan ob'ektlar sonini cheklash orqali cheklangan miqdordagi kuzatuvlarni
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o‘rganish asosida hodisaning qiziqish xususiyatlarini olish orqali sezilarli darajada
tejash mumkin. Matematik usullarning ushbu guruhi eksperimentni rejalashtirish deb
ataladigan usul bilan chambarchas bog‘liq - bu sizning maqsadlaringizga eng oqilona
va iqtisodiy yo‘l bilan erishish imkonini beradi.

Eksperimentni rejalashtirishda mutaxassis ish maqgsadini va o‘rnatiladigan
ob'ektlarning xususiyatlarini ko‘rsatadi va matematik-maslahatchi ishonchli xulosalar
olish uchun o‘rganiladigan ob'ektlarning minimal sonini, o‘lchovlar hajmini,
o‘lchovlar chastotasi va boshqalarni hisobga oladi.

Tibbiyotda rejalashtirishning matematik  usullari  sog‘ligni  saqlash
muassasalarining qimmat yuqori samarali avtomatlashtirilganlari bilan texnik
jihozlanishining o‘sishi va ulardan eng samarali foydalanish zarurati tufayli keng
tarqalmoqda.

Muhokama. Matematik wusullarni qo‘llashning alohida sohasi biotibbiy
ma’lumotlarni qayta ishlash va unga asoslangan qarorlar qabul qilishdir. Ushbu
guruhning matematik usullarining maqgsadi mutaxassislar tomonidan gabul qilingan
qarorlarning ishonchliligi va ob'ektivligini oshirishdir. Shu bilan birga, matematik
usullar ma’lumotlarni tahlil qilish yoki shifokor yoki tadqiqotchining qaror gabul
qilish jarayonlariga taqlid qilishi, xuddi shu magsadda ma’lumotlarni qayta ishlash va
tahlil qilishning sof matematik usullaridan foydalanishi mumkin. Matematik
usullarning ikkinchi guruhiga tegishli yondashuvlar aniq muammolarni hal qilishga
qaratilgan - xavf omillarini aniqlash, diagnostika qilish, optimal dori terapiyasini
tanlash tasniflash va hokazo. Matematik usullarning ushbu sohasidagi muhim
yo‘nalishi tanlov bilan bog‘liq. Mutaxassis uchun ma’lumotni eng qulay taqdim
etishdir. Biotibbiyot ma’lumotlarini tizimlashtirish va taqdim etishning taniqli usullari
(Jadvallar, grafiklar, nomogrammalar, gistogrammalar) kompyuterlar yordamida
ma’lumotlarni vizual tagdim etishning o‘ta illyustratsion shakllari bilan to‘ldiriladi.

Matematik usullarning uchinchi guruhi zamonaviy kompyuter texnologiyalari
va ularning noyob imkoniyatlaridan amaliy sog‘ligni saqlash ehtiyojlari uchun
foydalanish istigboliga qaratilgan keng ko‘lamli yondashuvlarni o°z ichiga oladi. Ular
eksperimental va klinik kuzatishlar va nazariy mulohazalar asosida tuzilgan
tenglamalar sifatida yo‘naltirilgan matematik tavsifga mos keladigan bir qator
biotibbiyot muammolarini gqamrab oladi. Ko‘pincha juda murakkab, ob'ekt yoki
o‘zaro ta’sir qiluvchi ob'ektlarning ishlashining turli tomonlarini tavsiflovchi
tenglamalar to‘plami ko‘pincha matematik modellar deb ataladi. Matematik modellar

terapevtik yoki zarar etkazuvchi omillarning organizmga va uning alohida tizimlariga
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ta’sirini o‘rganish, tibbiy xizmatning ayrim sohalarining rivojlanishini bashorat qilish
va ularni resurslar bilan jihozlash uchun eng samarali qo‘llaniladi.

Matematik modellar algoritmlar asosida quriladi va echiladi - ma’lum bir
turdagi muammolarni echish mazmuni va ketma-ketligini rasmiy tavsifini tashkil
etuvchi qat'iy belgilangan qoidalar tizimidir.

Tashxis go‘yish uchun ishlatiladigan matematik usullar. Tibbiyotda diagnostika

muhim o‘rin tutishini va tashxis qo‘yish shifokordan katta mahorat, bilim va sezgi
talab qilishini hech kim inkor etmasa kerak. Tashxisning to‘g‘riligi va uni qo‘yish
tezligi, albatta, juda ko‘p omillarga bog‘liq: bemorning ahvoli, kasallik belgilari va
belgilari to‘g‘risidagi mavjud ma’lumotlar va laboratoriya tekshiruvlari natijalari,
turli xil kasalliklarda bunday belgilarni kuzatish bo‘yicha tibbiy ma’lumotlarning
umumiy miqdori va nihoyat, shifokorning malakasidan kelib chiqadi.

O‘z vaqtida aniq tashxis ko‘pincha davolanishni tanlashni osonlashtiradi va
bemorning tiklanish ehtimolini sezilarli darajada oshiradi. Ushbu fikrlarning
barchasiga asoslanib, tashxisni imkon qadar tez va aniqroq qilish mumkin bo‘lgan
sharoitlarni aniqlashga harakat qilish juda tabily. Biroq keyingi yillarda ilm-fan va
texnikaning so‘nggi yutuqglariga asoslangan zamonaviy davolash va diagnostika
usullarini qo‘llash tufayli muvaffaqiyatli natijalarga erishish imkoniyati sezilarli
darajada oshdi. Shuning uchun tashxis qo‘yish jarayonini tavsiflash, tekshirish,
baholash va monitoring qilishning aniq usullarini topish muhimdir. Qayta-qayta
ta’kidlanganidek, har qanday muammoni hal qilishda fikrlashning aniqligi va
mantiqiyligiga erishishning eng yaxshi usuli bu matematik yondashuvdir. Asosan,
ushbu yondashuvni ko‘rib chiqilayotgan masala ganchalik qiyin va murakkab
bo‘lishidan qgat'iy nazar tanlash mumkin.

Agar biz sezilarli tabily o‘zgaruvchanlikni ko‘rsatadigan ko‘plab o‘zaro bog‘liq
omillar bilan shug‘ullanadigan bo‘lsak, unda ularning ta’sirining murakkab sxemasini
etarlicha samarali tasvirlashning faqat bitta usuli bor - matematik usuldan
foydalanish. Agar omillar soni yoki ma’lumotlar toifalari soni juda katta bo‘lsa,
kerakli natijalarni juda qisqa vaqt ichida olish uchun elektron kompyuterdan
foydalanish magsadga muvofiq yoki hatto zarurdir. Bunday yondashuv hech gqanday
tarzda sezgi va tasavvurning ahamiyatini kamaytirmaydi. Aksincha, kompyuter
texnologiyasi ushbu fazilatlarning namoyon bo‘lishi uchun kengroq imkoniyatlarni
ochib beradi, shifokorni ragamli va mantiqiy shaklda shakllantirilishi mumkin
bo‘lgan va shuning uchun matematik usullar va yordami bilan hal qilinishi mumkin
bo‘lgan muammolarni hal qilish zaruratidan ozod qiladi. Xo‘sh, bu g‘oyalarni tibbiy
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tashxisga qo‘llash uchun nima qilish mumkin? Ma’lumki, matematiklar, kompyuter
olimlari va shifokorlar orasida matematika va kompyuter texnologiyalarini ushbu
sohada qo‘llash ustida ishlayotgan bir gancha ishqibozlar allagachon mavjud.

Agar diagnostika uchun kompyuterlardan amaliy foydalanish kimgadir
nomaqgbul bo‘lib tuyulsa ham, bu ko‘rib chiqilayotgan jarayonlarning matematik
tahlilining ahamiyatini kamaytirmaydi, chunki bunday tahlil bizning bilimimizni
sezilarli darajada kengaytirishi va chuqurlashtirishi kerak.

Oxir oqibat, ilmiy tadqiqotning butun sohasining muvaffaqiyati real
kuzatishlarni tushuntirish va bashorat qilish uchun yaratilgan modellarning
imkoniyatlari bilan belgilanadi. To‘g‘ri tuzilgan matematik modelning katta
afzalliklaridan biri shundaki, u o‘rganilayotgan jarayonning tuzilishini etarlicha aniq
tavsiflaydi. Bir tomondan, bu tegishli fizik, kimyoviy yoki biologik tajribalar
yordamida uni amaliy tekshirish imkonini beradi. Boshqa tomondan, matematik tahlil
shunday bo‘ladiki, unda boshidanoq tegishli statistik ma’lumotlarni qayta ishlash
nazarda tutiladi. Albatta, ko‘plab chuqur biologik va tibbiy tadqgiqotlar statistik
nozikliklarga e'tibor bermasdan muvaffaqiyatli amalga oshirildi. Ammo ko‘p hollarda
statisttk ma’lumotlardan etarlicha foydalanadigan eksperimentni loyihalash
samaradorlikni sezilarli darajada oshiradi va kamroq kuzatuvlar bilan ko‘proq omillar
haqida ko‘proq ma’lumot beradi. Aks holda, tajriba samarasiz va tejamsiz bo‘lishi va
hatto noto‘g‘r1 xulosalarga olib kelishi mumkin. Bunday hollarda bunday asossiz
xulosalarga asoslangan yangi farazlar vaqt sinoviga dosh bera olmaydi. Statistik
yondashuvning yo‘qligi ma’lum darajada "moda" dori vositalari yoki davolash
usullarining davriy ravishda paydo bo‘lishini tushuntirishi mumkin. Ko‘pincha
shifokorlar yangi dori yoki davolanishni qo‘lga kiritadilar va uni fagat kichik
ma’lumotlar to‘plamlari va shunchaki tasodifiy tebranishlarning qulay ko‘rinadigan
natijalari asosida keng qo‘llaydilar. Tibbiyot xodimlari ushbu dori vositalari yoki
usullarni keng miqyosda qo‘llash bo‘yicha tajriba orttirar ekan, ularga bildirilgan
umidlar oglanmayotgani ma’lum bo‘ldi. Biroq, bunday tekshirish juda ko‘p vaqt talab
qiladi va juda ishonchsiz va iqtisodiy emas; ko‘p hollarda buni boshidan to‘g‘ri
rejalashtirilgan sinovlardan qochish mumkin. Hozirgi vaqtda biomatematiklar
gipotezalarni sinab ko‘rish, parametrlarni baholash, eksperimentlar va so‘rovlarni
loyihalash, qarorlar qabul qilish yoki murakkab tizimlarning ishlashini o‘rganishda
turli statistik usullardan foydalanishni qat'iy tavsiya qiladilar.

Xulosa. Albatta, tibbiyot fani, aytaylik, fizikada bo‘lgani kabi, to‘liq
rasmiylashtirishga to‘sqinlik qilmaydi, ammo tibbiyotda matematikaning ulkan
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epizodik roli shubhasizdir. Barcha tibbiy kashfiyotlar ragamli nisbatlarga asoslangan
bo‘lishi kerak. Ehtimollik nazariyasi usullari (turli omillarga bog‘liq bo‘lgan
kasallanish statistikasini hisobga olgan holda) tibbiyotda zaruriy narsadir. Tibbiyotda
matematikasiz qadam tashlab bo‘lmaydi. Masalan, dori-darmonlarni gabul qilishning
dozasi va chastotasini hisobga olgan holda raqamli nisbatlar juda muhimdir. Tegishli
omillarni ragamli hisobga olish ham tibbiyotda ahamiyatlidir, masalan: yosh,
tananing jismoniy parametrlari, immunitet.

Bizning fikrimizcha, shifokorlar hech bo‘lmaganda tez, aniq va sifatli ishni
tashkil qilish uchun zarur bo‘lgan elementar matematikaga ko‘z yummasliklari kerak.
Har bir talaba o‘qishning birinchi yilidan boshlab matematikaning muhimligini
anglashi kerak. Nafaqat ishda, balki kundalik hayotda ham bu bilim muhim va
hayotni sezilarli darajada soddalashtirishini tushunish lozim.
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ACCURACY AND RELIABILITY OF MEDICAL DEVICES
EQUIPMENT
Abdurazzokov J.T., Mamadalieva U.P., Abdullaeva N.U.
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Resume: This article discusses the possibility of constructing an algorithm for
generalizing measurement systems and analysis of medical devices used in the field
of medicine into one common system, which 1s expanded and simplified, automated.

Keywords: Medical measuring device, engineers, programmers, general base,
measuring devices, medical worker, algorithm, equipment accuracy.

Modern measurement techniques are increasingly developing in all areas of
medical Sox to obtain the approximate results online from them, summing up in a
single system. The role of information of the analysis result of these medical
measuring devices in the development of the medical field is enormous. For this
reason, one of the important tasks facing scientists, programmer engineers and
working medical personnel is to be a powerful factor that advances it by early
identifying the obstacles to the time-intensive system of creating a common base and
this path of progress, without lagging behind the path of scientific technical progress.
The development of measuring instruments of medical devices can be achieved at the
cost of increasing its coverage in all areas and building a complex project of a
significantly identical Metrological basis in quality, large-scale implementation of the
created Project. This method is used in a simplified automated general system that
extends systems for obtaining analyzes in the field of Medicine. The main ones from
the methodological support of a wide range of automated design systems for
measuring analyzes in medicine are as follows:

* evaluation of information descriptions of medical measuring instruments;
 information Process Modeling of medical analyzes using information
operators;

 synthesis of structured circuits using the operator sequence equation of
information data transformation;

* The use of alternative methods based on a complex of normal standard
indicators of medical analysis. In solving these issues, the use of artificial
consciousness is necessary, and for this it will be necessary to eliminate four main

obstacles.
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POJIb TIOTEHIAJI-3ABUCUMBbIX KAJBIIMEBBIX KAHAJIOB T-THUITA
B TEHEPAIIM CUHXPOHHOM AKTUBHOCTH HEIPOHOB
I'NIIIOKAMIIA ITPU TMITEPBO3BY X KAEHUU
Ceumxkaowvip K. A., Tyneyxanoe C.T., 3unuenxo B.Il., Kaiipam b.K.
'Kazaxcruii Hayuonanvuoui Yuusepcumem umenu anv-Dapabu, o.Anmamol,

2
Kazaxcman, “Uncmumym ouogusuxu xnemxu PAH, 2. 1lywuno, Poccus

Annoramusi: [lpu omnpeneneHHOM cTeneHW BO30YKIEHUS HEUPOHBI MO3Ta
MOTYT MEPEXOJUTh B PEKUM CUHXPOHHOM aKTMBHOCTH, (PYHKIMOHAIBHOE 3HAUCHHE
KOTOPOTO MHOTO00pa3Ho. HapyiieHne CHMHXpOHHOW aKTUBHOCTH HAOIIOMAETCS TPH
MHOTHMX HEpPBHBIX pPAacCTPOMCTB M HeWpoJereHepaTuBHBIX 3a0ojeBaHusX. [lpu

TUNEePBO30YKIACHUM TMPOUCXOJUT TMEPEeXo] OT TOHHUYECKOW 3IEKTPUUYECKOM
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AKTUBHOCTU K Ma4€4YHOW, KOTJa B OTBET HA JICTIOJSPU3ALMI0O HEMPOH T'€HEPUPYET HE
oauHouHble noTeHnuansl Aeiicteus (I111), a mauky I[1J], vactota u amrmutyaa 11 B
KOTOpON WHAMBUAYJIbHA JUIsI Kaxaoro HelipoHa. B o03ope mnpencTaBieHb
pe3yJbTaThl aHAIU3a JINTEPATYPHl O POJIA KAJIBLUEBBIX KaHAIOB T-TUIIa B r€HE3UCE
MaYeYHOW aKTUBHOCTH. Jlemonsipuzanusi, OOYCJIOBJICHHAs 3THMH MEIJICHHBIMU,
HHU3KOMOPOTOBBIMM, TOTCHIMA 3aBUCHMBIMU KaJbIIMEBBIMU KAaHAIAMU MaJou
npoBogumocTH (8 nCwm), 3amyckaet [1/], moHmkast mopor B30y IACHUS, PETyIUPYeET
yacToTy reHepamuu I1JI u crenmens unaktuBaruu Na'-kamanos. O6cyxmaercs
y4acTHE MOTEHUMAJ 3aBUCHUMBIX KAJIBIIUEBBIX KAHAJIOB B PETYISIIIUM PUTMOB IpHU
[1aTOJIOT U U.

KiaroueBble  ciaoBa:  TuUnepBo3OyXIE€HHE, CHHXPOHHAs  aKTUBHOCTD,
TUIIIOKaMII, KAIbIMEBBIE KaHaAJbl T-TUIA, MOTEHIUA IEUCTBUS, HEUPOHBI

OcHoBHasi 4yacTtb: HeWpoHbl pa3iWuHBIX CTPYKTYp MO3ra MOpU Pa3BUTHH,
BOCTIPUSITUU CEHCOPHOM HH(POpMAIMKM, HIIEMUU M DOWICHICUU JEMOHCTPUPYIOT
TUNEPBO30YKIEHNE, KOTOPOE BBIPAYKAETCS B CHHXPOHHOM AJIEKTPUUECKON MaveyHOM
akTuBHOCTH TmoTeHnuanoB geiictBus (I1J[) pasnmuunoit yacrorel. [layeunas
AKTUBHOCTb BO3HHUKA€T IIPU TEHEpPALMM HEUPOHOM MEJIEHHBIX HWMIIYJIbCOB
AENoNsipu3alud  pazauyHod ¢opmbl W aMmuMTyabl. l[lpu  pa3zButun  Mo3sra
HaOJIIOAI0TCS TUTAaHTCKUE HUMITYJIbCHI AENOJspu3alnn, 00yCIIOBIEHHbIE MHBEPCHEH
rpaguenTta uoHoB Cl° m Bo3Oyxnarommm aericteuem 'AMK(A)-peuentopos. Ilpu
SMWJIECTICUUA TEHEPUPYIOTCSI, ITIOX0KUE BHEIIHE, HO UMEIOIIME APYTYIO PUPOY, TAYKH
[T/, momyuuBIIKe Ha3BaHuWe KiacTepbl paroxysmal depolarization shift (PDS). Bo
BCEX ClydasX IEpUOAMYECKAss CHUHXPOHHAs TaueyHass aKTUBHOCTH SIBIIAECTCA
cnencteueM HapyuieHuss TAMK-3aBucuMoil cucteMbl TOPMOXKEHHSI BO30YXKICHMUS,
BBI3BIBAIOIIEH MOSIBJIEHUE MEMJICHHBIX UMITYIIbCOB JIENOJsIprU3aluu. [ eHepanus Takon
nayku [1J] B HelpoHaX COMPOBOXKIAETCS WUMITYJILCOM KaJIbIIUS U HEOOXoauma s
CEKpELIMU HEUPOTPAHCMUTTEPHBIX TOPMOHOB.

Hapymenne puTMHYECKOM  AaKTMBHOCTH  PAa3iMYHbIX  OTIAEIOB  MO3ra
HaOJIFOIAeTCs MPU MHOTHX HEUPOJIETEHEPATUBHBIX 3a00JICBaHUSIX, a TPEBHIIIICHUE
npenensHoi yactoThl nadek [1/], Habmomaemoe mpu runepBo30yKICHUN U UIIEMUH,
MOXET MNpPUBOAUTH K THOenu HeWpoHoB [l1]. IlpuuemM, BO MHOrHMX ciy4asx
HaOJIIO]aeTCsl CENEKTUBHASI THOeIb HEKOTOPBIX TpyMIl HeWpoHOB. CuUMTaeTcs, 4UTO
HaumOoJee YSI3BUMBIMU SIBIISIIOTCS MUpaMuiaibHble HEHpOHbI runmnokammna. OaHako

IIpu psAac HaTOHOFHﬁ, TaKHMX KaK SITWJICIICHUA, HIIEMHA 1M IICYCHOYHAsA BHHe(baJ'IOHaTI/IH,
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OTMEUAETCsl CeJIEKTUBHAsi rubOenb onpeneiaeHHbix nomymsauuiit [AMKepruueckux
HEWpPOHOB [2].

[Tpu runepBo30yXI€HUH TPOUCXOAUT MEPEXO]] OT TOHUUECKOM AIIEKTPUUECKON
AKTUBHOCTU K MAYEYHOM, KOTJIa B OTBET Ha JCTIOISPU3ALMNI0 HEMPOH T'€HEPUPYET HE
onunounble [1J], a mauky IIJI, wactrora nu ammutyna 1171, B koTopoil HHAMBUAYAIbHA
UIST  Kaxkmoro HedpoHa. TakuMm  00pa3oM, KaxAbli HEUPOH  IO-CBOEMY
TpanchopMHUpyeT  moiydyaeMyio  uHopmamuio. Bompoc 0 MexaHu3Max
TpaHc(opMal ~ ANEKTPUYECKUX  CUTHAJIOB HEWpPOHAMH TMpPU  CIIOHTAHHOU
cuaxpoHHOM akTUBHOCTH (CCA) mMiaum 0 MexaHu3Max KOJUPOBAHMS IeperaaBacMoit
uHpopmaliii B HAcTOsilee  BpeMsi  4Ype3BblUaiHO — akTyasieH.  Camblii
pacrpoCTpaHEHHBIM CIOCOO0 MOIYJIALMU TadedyHod akTuBHOCTH I1J[ - MemmeHHoe
M3MEHEHUE MOTEHIMaia MeMOpaHbl BOKPYT BEJTUYUHBI, TPEBBIIIAIONICH KPUTHUECKUN
noTeHMan (moTeHmuai, npu koropoMm rerepupyercs I1]]). ['enepanust ummynbcoB
MEIJIEHHOM JIETIONSAPU3AlMM  JIOCTAaTOYHO CJIOXKHBIM IPOLECC, BKIKOYAIOIINN
PETYISIMIO AaKTUBHOCTH HECKONBKUX MOTEHINAJI-3aBUCHMbIX HMOHHBIX KaHaioB Na',
K", Ca®’, MX HMHAKTHBALMIO ¥ pEAKTUBALHMIO. PONb pA3IMYHBIX OTCHIIMAI-
3aBucuMbIX KanbleBbiXx kaHanoB (II3KK) B dopmupoBanuu wmemsieHHOTO
JEMOSPUZYIOLIETO UMIYJIbCA, MOAYJIMPYIOUIETO MapaMeTpbl Ma4€YHOM AKTUBHOCTH
[1]] umeer ocoboe 3HaY€HUE, TMOCKOJIbKY MPU ITOM MEHSETCA U KOHILIEHTPALIMS
BHyTpuKiIeTrouHoro Ca’’ - OJHOTO W3 [DIABHBIX PEryISTOPOB  CEKPELHH
HEUPOTPAHCMUTTEPOB B CUHAICAX U CUHANTHYECKOUN MIACTUYHOCTH.

Purmorene3 mpu CCA mpeacraBiser co0oOil HENpPEephIBHOE H3MEHEHUE
napamMeTpoB anekTpuueckor aktuBHOCTH (I1/]) monm BiMsIHMEM MEMONSAPU3YIOMIUX
MOHHBIX  KaHalioB, (B  TOM  4YHUCJE€  HECEJICKTUBHBIX,  AKTUBUPYEMBIX
runiepnosisipuzanuet 1 cAMP HCN-kananoB (Hyperpolarization-activated cyclic
nucleotide-gated) u  morenmman-zaBucumbix Ca’-kamamoB  T-tuma). CCA
MPOSIBIISIETCS. TOBCEMECTHO B MO3T€ U ABIISIETCS YPE3BHIYANHO Ba)KHBIM IPOIIECCOM
P Pa3BUTHUM MO3ra U CHUHANTOTEHE3€, MOCKOJbKY MO3BOJSET CHHXPOHU3MPOBATH
MPOIIECChl Pa3BUTHUSI HEWPOHOB U HEHWPOHAIBHOW ceTu 0e3 ydacTusi TopMOHOB. B
OTJIMYUE OT TOHUYECKOU ANEKTPUUYECKOM aKTUBHOCTU HelipoHoB, CCA mpencraBisieT
co0olii maueuHyro axkTuBHOCTH I[IJ[, compoBoXmaeMyr0 UMIYAbCAMHU MEJICHHOM
NENONApU3AlMM 33 CYeT MOTeHIHMAI-3aBUCHMOM  aktmBHOCTH Ca’'-KaHasoB
paznuyHOro Tumna. Pa3BuTue TrunepBo30yIUMOCTA ONPEAEICHHOW MOMYISIUU
HEHWPOHOB MO3Ta B (DOpME BBI3BAHHBIX M CIIOHTAHHBIX SMUJIECNTH(OPMHBIX CITAKOBBIX

paspAa0oB ABJACTCA CICACTBUCM JACTIOJIAPU3AMOHHOTIO CJABHUIA MeM6paHBI. SIBnenue
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rUnepBo30yKeHUs HaOIomaeTcsl TakkKe MpH ACNOoIspU3alud, MPOUCXOJAIIEH Ha
HAYaIBHOM 3Talle UIIEMHH, U MofaBiseTcs narubutopamu T-tuma Ca® -kananos [3].
B oOmem cnydae, 3TOT AENOISPU3ANUMOHHBIA CABUT MOXET OBITH PE3yJIbTaTOM HE
TOJIBKO OTKPBITHSI KAJIBIIUEBBIX KAHAJIOB, HO WU 3aKPBITHUS XJIOPHBIX WM KAJIHEBBIX
KaHAJIOB. J[Mama3oH JIMTENIbHOCTH UMITYJIbCA JEMOJIAPU3ALMH TIOCTaTOYHO IUPOK U
3aBUCUT OT TpHUPOABl Jenoysgpusytomux kanamoB. Tak, [I3KK cnocoOHBI
TeHEepUpPOBaTh OBICTPHIE HMMIIYJABCHl  JICMIONSPHU3AIMKN, a KaJlueBble KaHAaJbI,
perynupyemMbie KainbliueM uin (G-0elkamMu MOTYT TeHEpPUpOBaTh OYEHb MEIJICHHbBIE
UMITYJIbCBI JICTIONSIPU3ALINY.

T-tun Ca’’-KaHaI0B HrpaeT BaKHYIO PONb B FEHE3UCE NaUCYHOH aKTHBHOCTH.
OTKpBITHIO ¥ U3ydyeHUIO T-THma Ca”'-KaHAJIOB TOCBSIIEHO MHOKECTBO nmyoIuKanun
[4-6]. Henonsipu3zanusi, oOyCJIOBJICHHAs] 3THUMHU MEJICHHBIMU, HU3KOIOPOTOBBIMU,
[13KK manoii npoBogumoctu (8 nCwm), 3amyckaet [1/], monmxkast mopor Bo30yxaeHus,
perymupyeT 4acToTy reHepanuu I1J] u cremenb uHakTuBanuu Na -kaHanos [7].
HuzkonoporoBble KaHajabl aKTUBHPYIOTCS Tpu cinaboi Jenoisipuzauuu  (IpH
noTeHIuaNax, 0ojiee MOJIOKUTENbHBIX, YeM —/0 MB), 3aTtem ObicTpo U MOTEHLIUAN-
3aBUCUMO MHAKTUBUPYHOTCA ¢ t = 20-50 mc. Cuuraercs, 4To TOJIBKO KaHajsl T-Thna
MpM TAKHX OTPHMUATENBHBIX TOTEHIMANaX MOryT obecreunth Bxox Ca’  n
MEUCMEKEPHYIO AKTUBHOCTH HEWpOHa. Jns CpaBHEHHS,
JMTHPONUPHIMHYYBCTBUTEbHbIe  Ca’'-kaHambl L-TWIa  aKTHBUPYIOTCS  TIPH
BBICOKMX TMOTeHIMagax Ha memOpane (cBeimie 10 mB), xapakrepusyrorcs Oonee
BBICOKOW MPOBOIUMOCTHIO (25 mCM) U 0ueHb MEJICHHOM KMHETUKON WHAKTUBAIINH (t
~ 500 — 2000 mc) [8]. K Tomy xe onu perynupyrorcs G OeiakaMu, 4TO MOXKET
obecrnieunTh OoJiee JIUTENbHYIO Aenosipu3anuio [9].

Kpome penonsipuzauuu [13KK nosimator [Ca2+]i, 4TO HE TOIBKO 3aIMyCKaeT
MPOLIECCHl CEKPELIMH HEUPOTPAHCMHUTTEPOB, HO U MPUBOJIUT K 3aKPBITHIO CaMOTO
KaHaJa M ero MHakTuBamuu. Jms peaxtuBamuu T-tima Ca’'-kaHamoB HeoOXOaMMa
runepnosipuzanus 10 —70 - —85MB [10]. ['umepnionspuzanus, Heobxoaumas st
pEaKkTUBALMM KaHAJIOB W TepMUHAUMM Nadku [IJ[, MOXeT NmpoucxoauTh 3a CUer
AKTMBAIMH KaNbIHii-3aBucuMbIX K'-kaHanos npu nocrymnennn Ca™' B KIeTKy depes
[I13KK. B mekortopsix kietkax Ca’’-kamambl T-THIA COMPSKEHBI C KaJMEBBIMHU
kananamu BK u SK tuma. ITosTomy perynsropsl runepnonspusytomux K'-kananos
OTIPEESIOT YaCTOTY MAYEUHON aKTHBHOCTH M dactoTy Ca’ -mMmyinbcoB. 3aKphiTHe
K'-kaHajoB MOPOUCXONUT MHOCE TEPMMHALMU Hadkd I1J] m[pu  CHUKEHMH

BHYTpHKHeTOqHOﬁ KOHIOCHTpAIIU HOHOB KaJIbI[HA.
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KpoMe mnoreHmmana CymecTBylOT M JpYrM€ DSHAOTEHHBIE MEXaHH3MbI
perynsunn T-tuna kanbiueBbix kaHanoB. Kananel tuma CaV3.2 akTuBHpyeTCs Npu
dbochopumupoBanun kuHazamu CAMKIL, PKC u PKA. DnpokanaOuHOuAbl |
apaxyMJOHOBasl KUCIOTa MHTUOUPYIOT KaHaibl. [y cyObenunuia (G-OenkoB
celekTuBHO uHruoupyer CaV3.2, BbI3bIBasg TIUIEPHONAPU3ALUOHHBIA  CABUT
MOTEHIMAJIa ~ MHAKTUBALMH. AKTHBAallMSI  MYCKapUHOBBIX  ALIETHIIXOJIHMHOBBIX
penenTopoB, conpsbkeHHBIX ¢ Gog/11 Takxe cenektuBHO HHTHOUpyeT CaV3.3 [11].

T-kaHaabl y4acTBYIOT B PETYJISIIIUM PUTMOB MPU SIUJIEICUU, 001H, 00JIEe3HU
[TapkuHCcOHAa W WIIEeMHH. BIIOKaTOpbl KaHAIOB MPUMEHSAIOTCA NPHU JICYEHUU 3THUX
3aboneBanuil. HeliponporekropHoe JEHCTBUE HMHTUOMTOPOB KaHAJIOB IOKA3aHO
TaKke In Vitro Ha KJIeTOYHOM ypoBHe. lIpu wmccnenoBaHMM CUTHANBHBIX ITyTEH,
PErYJIUPYIOIIMX aKTUBHOCTh KaHAJIOB, 0OpaniaeT BHUMaHUE MOAaBlIeHUe KaHaloB T-
TUIA PELENTOPaMH, CONPSHKEHHBIMU C pa3iaudHbiMU (Gi-OeKaMH M aKTUBaTOpamMu
cGMP curnanbHOTO IyTH.

Takum oOpazom, CCA wurpaer pemaromiyr0 pojb B pPa3BUTHM MO3ra HU
cunanroreHeze. CCA HeHpoHaNbHON CeTH, SBISETCS YIOOHOM MOAENbI0 Ui
u3ydeHus: runepBo3OyxaeHus. llpu runepBo30yXAeHUH NPOUCXOAMUT MEPEXO] OT
TOHHUYECKOM DJIICKTPUUYECKOM AaKTUBHOCTM K MA4€YHOW, KOTJa B OTBET Ha
NENOJISIPU3alNI0 HEUPOH renepupyet He onuHouHble [1/], a mauky I1/]. [Ipu xotopom,
KaXKJplii HEMPOH MO-CBOEMY TpaHCchopMHUpYeT mnosnydaemyro uHpopmanuio. CaMblil
pacIpoCTpaHCHHBIM CIOCO0 MOIYIAINMHU TadeuyHor akTuBHOCTH IIJ[ - MemmeHHoe
M3MEHEHHUE TOTEeHIala MEMOPaHbl BOKPYT BEJTMUYMHBI, IPEBBIIIAIOLIEH KPUTHUECKHIA
noternuan. Pons [I3KK T-tuna B gopmupoBanuu MeIjIeHHOTO JCHOJSPUIYIOIIETO
MMITYJIbCa, MOAYJIUPYIOIIEro MapamMeTpsl nadeyHo aktuBHocTu I/ mmeer ocoboe
3HAYEHHME, MOCKOJIBKY MPH TOM MEHSETCS U KOHIEHTpAIMs BHYTpuKieTodsoro Ca’' -
OJTHOTO M3 IJIaBHBIX PETYISTOPOB CEKPELHMH HEHUPOTPAHCMUTTEPOB B CHHANCax U
CUHANTUYECKOW IUIACTUYHOCTH. M3ydyeHre MeXaHM3MOB Yy4YacTHUs KaJbIUEBbIX
KaHAJIOB B TE€HEPAllMM MEIJIEHHBIX PUTMHYECKHX HMMIYIbCOB JEMOSPHU3ALIH,
YIPABJIAOMIMX CHHXPOHHOW AKTUBHOCTBIO HEMPOHOB B THIIIIOKAMIIE CO3/1AI0T OCHOBY
TEOPETHUYECKUX 3HAHWM, MO3BOJISIIOIIMX HAXOAWTh HOBBIE CTPATeTMU KOPPEKLUU
CUHXPOHHOW aKTMBHOCTH MPU TAKUX NATAIOTMYECKUX COCTOSHUSAX KakK AIUJIETICHS,
0one3nb [TapkuHCOHA, TeYeHOUHBIE SHIIE(PATONATHH, UILIEMHUS.
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TALABALARNI TIBBIYOT OLIY TA’LIM MUASSASALARIDA
BIOFIZIKA FANIDAN LABORATORIYA ISHLARINI O‘TKAZISH UCHUN
TAYYORLASH VA LABORATORIYA MASHG‘ULOTLARINI O‘TKAZISH

METODIKASI
Maxkamova M.B., Akromova M.A.
EMU — UNIVERSITY, Toshkent, O zbekiston

Annotatsiya: Ushbu maqolada tibbiyot oliy o‘quv yurtlarida biofizika
darslarida laboratoriya mashg‘ulotlariga tayyorgarlik ko‘rish, ularga talabalarni
tayyorlash, mashg‘ulotlarni o‘tkazish metodikasiga e’tibor qaratilgan.

Kalit so“zlar: Biofizika, laboratoriya mashg‘uloti, dars o‘tish metodlari, aqliy
hujum, blits so‘rov.

Talabalarning fizika fanini o’zlashtirish uchun o"qitishning ilg’or va zamonaviy
usullaridan foydalanish, yangi informatsion pedagogik texnologiyalarni tadbiq qilish
muhim ahamiyatga egadir. Laboratoriya darslarida mos ravishda ilg or pedagogik
texnologiyalardan foydalaniladi.

Biofizika darslari o‘quv dasturiga ko‘ra davolash ishi yo‘nalishi talabalari 5 ta
frontal laboratoriya ishi bajarishlari lozim. Bu ishlarni talabalar bevosita o‘qituvchi
nazoratida bajaradilar. Talabalar biofizika kursida ma’ruza darslari jarayonida, ya’ni
o‘qituvchining o‘tkazadigan demonstratsiyalarini kuzatish jarayonida ham ayrim
fizikaviy tajriba ishlarini ko‘radilar. Masalan suyuqlikning sirt taranglik hodisasini
kuzatish, yorug‘likning prizma yordamida tarkibiy qismlarga ajralish hodisasini va
boshqa demonstratsiyalarni kuzatishlari, ularning huddi shunday laboratoriya
ishlarini bajarishlariga yordam beradi.

Laboratoriya ishini bajarishda har bir talaba tadqgiqotchi sifatida faol ish
boshlaydi. U ongli ravishda, ma’lum maqgsadda berilgan ishga doir tajribaning
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qurilmasini yig‘adi, o‘zini qiziqtirayotgan jarayonlarni o‘rganib ko‘radi, o‘lchashlar
o‘tkazadi va o‘lchashlar natijalariga matematik ishlov beradi.

Ma’lumki, laboratoriya ishlarini bajarish talabalarni o‘zlashtirgan nazariy
bilimlarini amalda qo‘llashga o‘rgatadi, ularning kasbiy tayyorgarligini kuchaytiradi.
Nihoyat, laboratoriya ishlarini bajarish talabalarni mehnatsevarlik, magsadga intilish,
jamoa bilan ishlash kabi hislatlarni tarbiyalashga yordam beradi. Fanning
o‘zlashtirilishida har bir ish bo‘yicha avval o‘zlashtirilgan bilimni qo‘llashni va yangi
bilimlarni egallashni talab qiladigan eksperimental masalalar ham 1jobiy ta’sir qiladi.

Frontal laboratoriya ishlarida talabalar bir necha guruhchalarga bo‘linib, bir xil
ishni bir xil asboblarda bajaradilar. Laboratoriya ishlarining har birini bajarish uchun
talaba oldindan (mashg‘ulot vaqtigacha) mazkur ishga doir nazariy ma’lumotlarni
o‘rganishi, dars vaqtida guruhlarga bo‘linib, laboratoriya ishida talab qilingan
qurilmani yig‘ishi, laboratoriya ishini bajarish tartibiga rioya qilgan holda 3-4 marta
o‘Ichashlar o‘tkazishi, har gal o‘lchov asboblarining ko‘rsatgichlarini yozib borishi,
mazkur laboratoriya ishiga doir hisoblash formulasiga kirgan kattaliklarning
o‘Ichashlardan olingan son giymatlarini qo‘yib hisoblashlarni bajarishi va olingan
natijalarning ishonchlilik darajasini  baholashi kerak. Ayrim laboratoriya
mashg‘ulotlarida hisoblash ishlari ko‘p vaqtni olishi mumkin. Bunday paytlarda
talabalarga asosiy fizik kattaliklarning qiymatlarini tajribadan olish va hisoblashni
uyda bajarib kelish lozimligi ta’kidlab o‘tiladi. Ular hisoblashlarni bajarib
kelganlaridan keyin, hisobotlarni yig‘ishtirib olib, gilingan ishlarni baholash effekt
beradi.

Laboratoriya ishlarini bajarishda zamonaviy ta’lim texnologiyalaridan va
komputer vositalaridan foydalanish ham samaralidir.

Yuqorida aytilganlarga namuna sifatida biofizikadan ‘“Assman psixrometri
yordamida havoning namligini o‘lchash” mavzusidagi laboratoriya darsini ganday
o‘tkazishni ko‘rib o‘tamiz. Talabalar darsga ishning magsadini bilib, kerakli
formulalarni yozib, jadvallarni chizib, assman psixrometri ganday tuzilganini
o‘rganib keladi. Mashg‘ulot avvalida “blits so‘rov”” metodi asosida talabalarni darsga
tayyorgarligi tekshirib olinadi:

Mashg ulotga pedagogik texnologiya metodlarini qo'llash «Blits» metodi

Ishni bajarish tartibi Ta To’
laba g'ri javob
javobi

Laboratoriya ishining nomi nima?
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Laboratoriya ishining magsadi ganday?
Laboratoriya ishini bajarish uchun ganday asboblar
zarur?
Assman psixrometri ganday tuzilgan?
Havoning bosimi ganday o‘lchanadi?
Ishni bajarish tartibi ganday?
Ishchi formulani yozib ko‘rsating?
Shundan so‘ng talabalar 2 yoki 3 kishilik guruhlarga bo‘linib laboratoriya

ishini bajaradilar.

Ishning bajarilishi quyidagi tartibda bo‘ladi:

1.Ho‘l termometr rezervuaridagi batistga suv tomizib ho‘llanadi;

2.Kalitni asta burab ventilyator ishga tushiriladi;

3.2-3 dagigadan so‘ng ho‘l va qurug termometr ko‘rsatgichlari yozib olinadi.
Tajriba 3 marta xonada, 3 marta yo‘lakda takrorlanadi.

4.Barometrdan — H atmosfera bosimi, a, E larni amaliy ish uchun berilgan
jadvaldan yozib olinadi.

5.Berilgan giymatlarga ko‘ra absolut namlik hisoblanadi.

6.Absolut va nisbiy xatoliklar hisoblanadi.

Nihoyat talabalarga bajarilgan ish mazmunidan kelib chiquvchi, shuningdek,
uning bajarilish metodikasiga oid bir necha tekshirish savollarini berish maqsadga
muvofiq hisoblanadi. Masalan “Aqliy xujum” metodidan foydalanib quyidagi
savollarni berish mumkin.

“Aqliy hujum” metodi

1.Havo namligi nima va u nimalarga bog‘lig?

2.Absolut namlik nima?

3.Nisbiy namlik nima?

4.To‘yingan bug‘ nima?

5.Atmosfera namligini o‘Ichashning ganday turlari mavjud?

6.Psixrometrlarning o‘lchash uslubi nimaga asoslangan?

7.Havo namligining tirik organizmlarga ganday tasiri bor?

8.Normada atmosfera namligi ganday bo‘lishi kerak?

9.Havo harorati past bo‘lganda va Havo harorati yuqori bo‘lganda atmosfera
namligi yuqori bo‘lishi ganday tasir qgiladi?

10.0°zbekistonda iglimi nisbatan qurug bo‘lgan va nisbatan nam bo‘lgan
shaharlarni misol keltiring. Bu shaharlar iglimi aholi salomatligiga ganday tasir
ko‘rsatadi?
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11.Namlik me’yorda bo‘lishi uchun ganday choralar ko‘rish mumkin?

12.Toshkent shahrida havo xarorti 30°C bo‘lganidagi sayohat Dubay
shahridagi huddi shu havo haroratida gilingan sayohatga nisbatan ancha yengil va
yogimlidir (turistlar hulosasi). Nima sababdan bir hil 30°C temperaturada
toshkentdagi havo yengilrog?
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GEMATOLOGIK ANALIZATORLARNING ISHLASH
PRINSIPI
Kyp6onosa 3.4.", Ilo;iBanxonor C.H.?, Umamor J.3.%, Hazupos K.X.?,
A6cansavosa U.H.2
"Tawwenmcerasn meouyuncras axademus, ° Tawikenmcexuii ynusepcumem

UHDOPMAYUOHHBIX MEXHON02ULL

Annotasiya. Qonni tekshirish uchun zamonaviy avtomatlashtirilgan
analizatorlardan foydalanish gemopoetik tizimning holati va uning turli tashqi va
ichki omillarga ta’siri haqida etarli darajada klinik ma’lumot olish imkonini beradi.
Yugori texnologiyali gematologik analizatori 20 dan ortiq parametr va 3 dan ortiq
gistogrammani o‘lchash imkoniyatiga ega. Gematologik analizator quyidagi o‘lchov
usullaridan foydalanadi: eritrotsit va trombotsitlarni aniglash uchun impedans usuli;
gemoglobinni aniqlash uchun kolorimetrik usul; leykotsitlarni aniglash uchun oqim
lazer sitometriyasi. Qolgan parametrlar bo‘yicha natijalar hisoblanadi.

Kalit so ‘zlar: gematologik analizator, qon tahlili, eritrosit, hemoglobin,
leykosit,trombosit.

Qonni tekshirish uchun zamonaviy avtomatlashtirilgan analizatorlardan
foydalanish gemopoetik tizimning holati va uning turli tashqi va ichki omillarga
ta’siri haqida etarli darajada klinik ma’lumot olish imkonini beradi. Yuqori
texnologiyali gematologik analizatori 20 dan ortiq parametr va 3 dan ortiq
gistogrammani o°‘lchash imkoniyatiga ega.

Gematologik analizator quyidagi o‘lchov usullaridan foydalanadi: eritrotsit va
trombotsitlarni aniqlash uchun impedans usuli; gemoglobinni aniqlash uchun
kolorimetrik usul; leykotsitlarni aniglash uchun oqim lazer sitometriyasi. Qolgan
parametrlar bo‘yicha natijalar hisoblanadi.

Klinik tahlil uchun qon och qoringa bemorning vena tomiridan K-EDTA
antikoagulyantli probirkaga belgilangan chizig‘igacha qon olinadi. Qon namunalarini
tekshirish 5 daqigadan 1 soatgacha tekshirilishi mumkin. Tahlil qon namunasini
olgandan keyin 6-8 soatdan keyin o‘tkazilganda, natijalarning ishonchliligi pasayadi.

Umumiy qon tahlili uchun analizator 15 mkl yoki 11,7 mkl qonni oladi.
Aspiratsiyalangan namuna eritrotsit kamerasida erituvchisi bilan tez va aniq ravishda
suyultiriladi. Qon namunalarini suyultirish qon hujayralarini hisoblash va

o‘lchamlarini aniglash maqgsadida barqaror muhitni ta’minlash uchun zarur.
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Aspiratsiya qilingan qon eritrotsitlar kamerasida M-52 D erituvchisi bilan
suyultiriladi va eritrotsitlar sonini sanash uchun qo‘llanadi. Keyin bu namuna lazer
nurlari yo‘naltirilgan oqim kyuvetasiga o‘tadi va unda qon hujayralari harakatlanadi.
Bunda hujayralar hajmi va hujayra ichidagi komponentlarning zichligiga qarab lazer
nurlari tarqaladi. Qon hujayralari orqali o‘tayotgan lazer nurining past burchakli
tarqalishi hujayra hajmiga bog‘liq, lazer nurining yuqori burchakli tarqalishi
yadroning kattaligi va zichligi kabi hujayra ichidagi tarkibiy qismlariga bog‘liq.
Optik detektor tarqoq nurni payqaydi va elektr impulslariga aylanadi. Ushbu elektr
impulslari 3D diagrammalarni yaratish uchun ishlatiladi. Gematologik analizatorlar
qon hujayralarning tuzilishi va boshqa xususiyatlarini baholash uchun taxminan 10
000 hujayrani tekshiradi.

Lizirlovchi reagent qizil qon tanachalarini parchalab, gemoglobinni aniglash va
leykotsitlarni farqglash uchun mo‘jallangan. Gemoglobinni o‘Ichash kolorimetrik usul
bilan amalga oshiriladi. Leykotsit/gemoglobin eritmasi gemoglobin kamerasida o‘tadi
va u erda gemoglobinga liziz reaktivi qo‘shiladi va gemoglobin kompleksi hosil
bo‘ladi. Kameraning bir tomoniga svetodiod o‘rnatilgan bo‘lib, u 530 nm to‘lqin
uzunligi bo‘lgan monoxromatik yorug‘lik nurini chigaradi. Boshqa tomondan
suyultirilgan qon orgali o‘tgan lazer nurini o‘lchaydigan optik datchik o‘rnatilgan bo
‘lib, u orqali analizator gemoglobinni o‘lchaydi va hisoblaydi.

Qizil gqon hujayralari va trombotsitlarni o‘lchashda elektrik impedans usuli
qo‘llaniladi. Bu usulda qon hujayralari orqali o‘tganda yuzaga keladigan elektrik
qarshilikni o‘lchanadi. Elektr o‘tkazuvchanlikni o‘lchash uchun qon hujayralari
elektrodlar orasidagi maxsus kanal orqgali o‘tkaziladi va elektrodlar bilan elektr
qarshilik o‘lchanadi. Yaratilgan impulslar soni kanallardan o‘tgan hujayralar soniga
bo‘g‘ligq. Impulsning amplitudasi zarrachalarning hajmiga to‘g‘ri proportsionaldir.
Hisoblangan ko‘rsatkichlarga asoslanib, gematologik analizator RBC/PLT
gistogrammalarini tuzadi.

Hujayralarning shakli, yadrosi, hujayraning hajmi; yadro-sitoplazmatik nisbati,
sitoplazmatik qo‘shimchalar, donadorlikka mos ravishda lazer nurini turli burchak
ostida sochadi.

Leykotsitlar kanalida, eritrotsitlar lizisi va leykotsitlar stabillashgandan so‘ng,
sitokimyoviy reaksiya paydo bo‘ladi, so‘ngra leykotsitlar ikkita belgiga ko‘ra
farqlanadi: hujayra o‘lchami, lazer nurlarini sochilishi, yorug‘likning yutilishiga
ko‘ra.
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Bazofillarni boshqa granulotsitlardan farqlash bazokanalda amalga oshiriladi.
Bazofillardan tashqgari barcha leykotsitlarning sitoplazmasi namunani o‘ziga xos lizat
bilan qayta ishlagandan so‘ng lizisga uchraydi. Keyin kanalda lazer nurlarining
tarqalishi 2 daraja burchak ostida o‘lchanadi, bu hujayralarni yadro shakliga qarab
ajratishga imkon beradi.

Shunday qilib, qon elementlarini to‘liq differensial hisoblash bilan ishlaydigan
asboblardan foydalanish tahlilning aniqligini oshirishga, me’yor va patologiyani
tekshirishga va qon o‘zgarishini dinamik ravishda kuzatishga imkon beradi.
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TIBBIYOT OLIY TA’LIM MUASSASALARIDA BIOFIZIKA DARSLARIDA
KASBIY MAZMUNDORLIKNI IFODALOVCHI SIFAT MASALALARNI
TUZISH, TANLASH VA ULARNI YECHISH METODIKASI
Maxkamova M.B.

EMU — UNIVERSITY, Toshkent, O‘zbekiston
Annotatsiya: Ushbu maqolada tibbiyot oliy o‘quv yurtlarida biofizika

darslarida fizik hodisalarning o‘rganish, tushunchalarning shakllanishi, talabalarning
fizikaviy tafakkurini rivojlantirish va ular olgan bilimlarini qo‘llay olish uquvini
berishni magsad qilib olgan sifat masalalarni yechish va talabalarni tarbiyalash e'tibor
qaratilgan.

Kalit so‘zlar: Biofizika, masalalar yechish metodlari, sifat masalalari,
pedagogik vositalar.

Tibbiyot oliy ta’lim muassasalarida biofizikani o‘rganishning ahamiyati katta.
Biofizika fanidan o‘quv dasturida masala yechish darslari uchun alohida soatlar
ajratilmagan  bo‘lsada, amaliy mashg‘ulotlarda, hamda, ba’zan ma’ruza
mashg‘ulotlarining mustaxkamlash qismlarida masalalar yechishdan foydalanish
o‘rinlidir. Biofizika fanidan masalalar yechishni tashkil qilish va o‘tkazish
pedagogdan katta mahorat talab qiladi. Biofizikaga oid masalalar yechish bilan
fizikaga oid masalalar yechish o‘rtasida deyarli farq yo‘q. Biofizikadan masalalar
deganda tirik organizmlar, ular bilan bog‘liq fizik qonuniyatlarga doir masalalar
yechish tushuniladi. Masalalar yechishga oid darsliklar, o‘quv qo‘llanmalar va
metodik ishlanmalar ko‘p bo‘lishiga qaramasdan, dars jarayonlarida talabalarning
asosiy qismi masala yechishda qiyinchiliklarga duch kelishadi. Biofizika fanidan
talabalarning ilmiy dunyoqarashini shakllantirish, tirik organizmlardagi fizik xodisa
va qonuniyatlarni mohiyatini chuqur mushohada yuritish orqali anglab yetish,
talabalar faolligini oshirish va fanga qiziqishlarini shakllantirish, hamda, hisoblash
ishlarini bajarishda masalalar yechishning o‘rni katta.

Masala yechish darsida avvalo darsning maqsadi aniglanadi. Tushunchalarni
shakllantirish, o‘rganilgan materialni mustahkamlash va chuqurlashtirish,
talabalarning bilimlarini tekshirish va shunga o‘xshashlar. Shuningdek, talabalarning
darsga tayyorligi, yangi nazariy materialni takrorlashlari va o‘rganishlari ham muhim
ahamiyatga ega. Bu materialni eng qisqa holda talabalar bilan darsning boshida yoki
tegishli masalani yechish oldidan bevosita takrorlash foydalidir.

Masalalar yechish darslarida auditoriya ishini tashkil qilishning ikkita asosiy
shaklidan foydalanish mumkin:
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1) masalalarni o‘qituvchining o°zi talabalarning faol ishtirokida doskada ishlab
ko‘rsatadi yoki talabalardan biri doskada o‘qituvchining rahbarligida ishlab chiqadi.

2) talabalar masalalarni oz daftarlarida mustaqil ravishda yechadilar.

Birinchi usulda masalalarning yangi turlarini tushuntirishda, yechish uslublari,
yozish shakllari, birliklar tizimlari haqida ma'lumot berish lozim bo‘lganda
foydalaniladi.

Ikkinchi usuldan asosan talabalarda amaliy, o‘quv va malakalar hosil gilishda,
shuningdek ularning bilimlarini tekshirishda foydalaniladi.

Masalani doskada yechish vaqtida iloji boricha barcha talabalarning
faolliklarini ta'minlash kerak, aks holda darsning ko‘p qismi ular uchun
tushuntirishlar va o‘rtoglarining javoblarini passiv eshitib o‘tirishlariga sarf bo‘ladi.
Bunga yo‘l qo‘ymaslik uchun quyidagi umumpedagogik vositalardan foydalanish
kerak:

1) Talabalarga ushbu masalani yechish uchun muhim va zarur bo‘lgan
ma'lumotni berish;

2) Talabalarni qiziqtirib qo‘yish va hodisalardagi turli tomonlarni ko‘rishga,
tayyor andozalarga o‘rganmaslikka o‘rgatish uchun biror faraz, hatto bir-biriga
qarama-qarshi mulohazalarni o‘rtaga tashlash hamda ba'zi masalalarni talaba va
o‘qituvchi o‘rtasidagi dialog sifatida yechish foydalidir.

3) Qiziqgarli masalalardan foydalanish. Darslarda ma'lum darajada o‘yin va
musobaqa elementlari bo‘lishi foydalidir.

4) Ko‘rgazma qurollar, plakatlar, jadvallar hamda pedagogik texnologiyalardan
foydalanish. Talabalar masalaning shartini yaxshi tushunishlari va uni yechishda
fizikaviy hodisalar va asboblar haqida ko‘proq ma'lumotlar olishlari uchun ulardan
foydalanish kerak.

5) Masalani yechish uchun qaysi talabani doskaga chiqarishni hal qilish kerak.
Sharoitga qarab doskaga bilimli talabalar ham, bilimi nisbatan past talabalar ham
chiqarilishi kerak. Bir masalani yechishda o‘rtacha bilimli talabani doskaga chiqarish
foydali, chunki qiyinchiliklarga duch kelib qolganda, butun auditoriyani jalb qilish va
butun auditoriya faol ishlashi mumkin.

6) Talabalarning masalalar yoki test vazifalar tuzishi, ya'ni ular darslarda va
uyda o‘rganiladigan qonuniyatlar va formulalarni qo‘llashga doir soddaroq masalalar
tuzishga jalb qilish mumkin. Bu tuzilgan masalalarni eng qiziqarlilarini butun
auditoriya bilan yechish nihoyatda foydali.
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Beriladigan topshiriglar talabaning kuchi yetadigan va shu bilan birga
yetarlicha murakkab va qiziqarli bo‘lishi kerak. Har bir talabaga uning
tayyorgarligiga bog‘liq holda kartochkada alohida topshiriq berish yoki butun
auditoriyaga osondan qiyingacha o‘sib boruvchi bir necha masala berish mumkin.

Biofizikadan masalalar ham fizik masalalar kabi shartining berilishiga qarab
matnli, eksperimental, grafik turlari mavjud. Bu masalalarning hammasi o0‘z
navbatida sifat (yoki savol masalalar) va miqdoriy (hisoblashga doir) masalalarga
ajratiladi.

Bu usullarning xar biri nazariy materiallarning mazmunini talabalar tomonidan
chuqquroq o‘zlashtirilishiga, fizik formulalarni masala yechish jarayonida esga
tushirish va qo‘llash, darslarda qiziqarli masalalarni yechish orqali talabalarning
fanga qiziqtirish, eksperimentlar o‘tkazish orqali nazariy ma'lumotlarni haqiqiyligini
tasdiqlash, grafik tasavvurlarini kengaytirishga imkon beradigan tarzda tanlanadi va
mashg‘ulotlar jarayonida qo‘llaniladi. Shuningdek talabalarni tezkor fikrlashga, fizik
qonuniyatlarni bir-biri bilan bog‘lashga, o‘zaro ta'sirni hisobga olishga, aqlni
chiniqtirishga, qiyin vaziyatlarda to‘g‘ri qaror qabul qilishga o‘rgatuvchi mantiqiy
masalalardir.

Sifat masalalar deb, yechish jarayonida fizik kattaliklar orasida faqat bog‘liglik
o‘rnatiladigan savol-masalalarga aytiladi.

Sifat masalalarga shunday masalalar kiradiki, ularni yechish uchun hisoblashlar
talab qilinmaydi.

Biofizika darslarida bo‘lg‘usi tibbiyot xodimlari uchun quyidagi sifat
masalalarni keltirish mumkin.

1.Bemor shifokor ko‘rigiga kelganida dastlabki tekshiruv vaqgtida
o‘lchanadigan asosiy uchta fizik kattalikni sanab bering.

Javob. Puls, qon bosimi va temperatura. Bu savol odatda biofizika darsidan
birinchi mashg‘ulotda beriladigan savol. Birgina shu savol orqali talabaga fizik
kattaliklar, o‘lchov asboblari, o‘lchov birliklari xaqida ma’lumot berib, kelgusi
faoliyatida deyarli xar kuni fizika qonunlariga duch kelishini va uning qonuniyatlarini
anglamay turib, inson organizmidagi jarayonlarni to‘liq tasavvur etib bo‘lmasligini
tushuntirish mumkin.

2.Stetoskop uchun trubaning diametri va uzunligini tanlashga ganday omillar
ta'sir giladi?

Javob. Akustika bo‘limini o‘qitishda, odam tanasidagi turli tovushlarni -
o‘pkada nafas kirib-chiqishi, yoki, yurak qorinchalarida qon harakatlanishi tovushini
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eshitishda keng qo‘llaniluvchi stetoskopni misol keltirish orgali darsni yanada
qiziqarli va tushunarli bo‘lishiga erishish mumkin. Stetoskop asosan uch gismdan:
tovushni gabul qiluvchi qism (membrana), o‘tkazuvchi qism (rezina nay) va tinglash
qismi (quloq qismidan) iborat. Stetoskop quvurlari diametri qanchalik kichik bo‘lsa
tovush to‘lginlari quvur devorlariga ishqalanishi natijasida yo‘qotiladi. Aksincha
quvurning ichki diametri katta bo‘lganda ichidagi havo qarshiligi hisobiga tovush
yo‘qotiladi. Tovush chastotasi 100 Hz dan yuqori bo‘lganida nay uzunligi ortishi
tovush uzatishda salbiy ta’sir ko‘rsatadi. Masalan chastota 200 Hz bo‘lgan tovush
uzunligi 66 sm, ichki diametri 7.5 sm bo‘lgan quvurdan o‘tishda 15 dB yo‘qotishi
aniqlangan. Shu sababli stetoskop nayining uzunligi 25 sm va ichki diametri 0.3 sm
bo‘lishi magsadga muvofiqdir.

3.Simobli  termometrlarda ko‘rsatgich yaxshi ko‘rinishi uchun ganday
uslublardan foydalaniladi?

Javob. Simobli termometrlar ingichka kapillyar naylardan iborat bo‘lib,
ragamli ko‘rsatgichlar anig ko‘rinishi uchun tashqi gavati kattalashtiruvchi gavariq
shisha naydan yasalgan, hamda, teskari tomoni shaffof bo‘lmagan oqg rangda
bo‘yalgan.

4.Qanday kuch ta’sirida muskullar kuchli gisgarishi mumkin?

Javob. Elektr toki ta’sirida. Biologik to‘qimalar va organlarning elektr
xususiyatlari juda xilmaxildir. Organizmning zich to‘gqimalarini tashkil etuvchi
organik moddalar (ogsillar, yog‘lar, uglevodlar va boshqalar) dielektriklardir. Ammo
tanadagi barcha to‘qimalar va hujayralar suyuqliklarni o‘z ichiga oladi yoki ular
tomonidan yuviladi (qon, limfa, turli to‘qimalar suyuqliklari). Elektr toki ta’sirida
tananing istalgan ikki nuqtasi o‘rtasida potensiallar farqi, yoki, maydon hosil bo‘lishi
mumkin. Buning natijasida muskullar kuchli qisqarishi ro‘y beradi.

5. Cho‘ntak soatini stol ustiga qo‘ying, bir necha gadam narida yurib, uning
ovozini tinglang. Agar xona yetarlicha jim bo‘lsa, u holda soat uzilishlar bilan
ishlayotganini eshitasiz: u qisqa vaqtga davom etadi, keyin bir necha soniya
davomida to“xtaydi, keyin yana yurishni boshlaydi va hokazo. Soatni bunday notekis
yurishini ganday izohlash mumkin?

Javob. Soat ohangidagi sirli tanaffuslar eshitishning pasayishi bilan izohlanadi.
Bizning eshitishimiz bir necha soniya davomida zerikarli bo‘lib qoladi va shu vaqt
oralig‘ida biz eshitmaymiz. Qisqa vaqtdan so‘ng, charchoq o‘tadi va oldingi sezgirlik
tiklanadi, keyin yana soatni eshitamiz. Keyin yana charchoq paydo bo‘ladi va
hokazo.
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6. Ushbu tajribani bajarishga harakat qiling: Toza stakanni suv bilan to‘ldiring
va talabalar bilan stakanda hali ko‘p bo‘sh joy borligi hagida bahslashing. Albatta,
ular sizga ishonmaydilar, lekin siz suvga tegmasdan ehtiyotkorlik va diggat bilan
tangalarni stakanga birin-ketin tashlab yuboring. Stakandan suv to‘kilmaydi, siz hali
ham joy borligini isbotlaysiz! Nega bunday?

Javob. Agar stakanga yon tomondan garasangiz, tangalarni tushirganda uning
yuzasi tubi bilan ganday shishishini ko‘rasiz: suv to‘kilmaydi, chunki u sirt taranglik
kuchi “plyonka”sida ushlab turiladi.

Sifat masalalarining ahamiyati nimada?

e dars qizigarli bo‘ladi;

e ularning aksariyati ta'lim muassasasi o‘quv rejasini bilishni talab qilmaydi;

e hatto o‘qishga qobiliyatsiz o‘quvchilar ham ularni hal qilishi mumkin
bo‘ladi;

e fagat tizimli va kompleks yondashuv innovatsion fikrlashni shakllantirish
uchun qulay shart-sharoitlarni yaratadi.

Xulosa

1. Ma’ruza mashg‘ulotlarida yangi bilimlarni berish jarayonida formulalardan
charchash, toligish sezilganda talabalarni faollashtirish maqgsadida sifat masalalar
beriladi va ko‘nikma hosil bo‘lguncha o‘gituvchi tomonidan talabalarning guruh
miqgyosida o‘zaro fikr yuritishlari, tahlil gilishlari yo‘naltirib turiladi.

2. Uy vazifasi tarigasida individual va guruhiy yechishga mo‘ljallangan sifat
masalalar taklif etiladi.

3. Dastlab soddaroq, algoritmik usul asosida yechiladigan masalalar taklif
etiladi, aks holda talabalarda o‘z kuchiga ishonmaslik va hatto shu fandan bezdirish
hollari kuzatiladi. Talabalarda ko‘nikma hosil bo‘lgach, murakkabroq tipdagi
masalalar taklif etiladi.

4. Yozma ish, oraliq nazoratlar jarayonida sifat masalalardan foydalanish
tavsiya etiladi.
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DEPENDENCE OF HUMAN PHYSIOLOGICAL CONDITION ON
THERMODYNAMIC PARAMETERS
A.Z. Sobirjonov', K.X.Xodjayeva®
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Annotation. All human intellectual activity is based solely on the consumption
of energy. Without energy, it is impossible to imagine the activity of the organism, the
normal functioning of all the necessary benefits for people. This factor is extremely
important both within a person and for his existence in the environment. Various
areas of production cannot work independently, because they require constant energy
production. Living systems for their existence must constantly replenish and expend
energy. Energy processes in ecosystems obey the first and second laws of
thermodynamics. In accordance with them, energy does not arise and does not
disappear, it only passes from one form to another (the first law of thermodynamics is
the law of conservation of energy). Some of the energy is dissipated in the form of
heat.

The dependence of the human physiological state on biophysical parameters,
the application, importance and changes of thermodynamic indicators in the human
body are explained.

Key words: Thermodynamic indicators, thermoregulation, energy balance,
heat transfer, heat war, application of the first and second laws of thermodynamics to
the human body.

Due to the fact that the organism is in constant contact with the external
environment, changes in external environmental factors have a significant impact on
the organism. Human body temperature is normally 36.2-36.8°C and is almost
constant. Any temperature change of the external environment affects the
homeostasis function of the human body, and a response reaction to this change is
formed.

People living in regions with high temperature (Africa, desert, Sahara) are
anatomically and physiologically adapted to high temperature. An example of
anatomical adaptation is body color, which helps to keep them from constant heat. An
example of physiological adaptation is the adaptation of visceral organs to high
temperature, as well as the thickening of the skin [1].

Here a natural question arises: What is the energy balance of the body? We
know that the food consumed by the human body is used for the following purposes:
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tissue regeneration, reserve formation, and growth in a young organism, etc. But the
food consumed by the body is mainly used to compensate for the energy expenditure
that occurs during the life of the body. This energy is the heat equivalent to the
mechanical energy required to maintain the body temperature and replace the heat
distributed to the environment, as well as for various activities in the body, including
human work. The energy balance in the human body is taken in relation to a state of
equilibrium of the body, i.e. in relation to the state in which energy expenditure exists
in the body and this energy expenditure is coordinated with the heat released during
digestion. In this case, the first law of thermodynamics is defined in relation to the
body as follows: the amount of heat released in the body during the digestion of food
1s used to replace the part of the heat that escapes to the surrounding environment and
1s spent on the body's work [2].

It is not difficult to measure the mechanical work performed by a person under
certain conditions. These measurements are carried out in accordance with the laws
and formulas of physics. However, it is very difficult to directly determine the body's
heat transfer to the surrounding environment.

Processes that ensure relatively constant maintenance of body temperature in
humans are called thermoregulation. Thermoregulation is mainly divided into
chemical thermoregulation related to the generation of heat and physical
thermoregulation related to the transfer of heat to the surrounding environment.

The body transfers heat to the surrounding environment by heat conduction,
convection, radiation, and evaporation. The ratio between them, all other things being
equal, depends on the temperature, humidity and movement of the environment
surrounding the body. In this case, the surrounding environment means not only the
environment that directly affects the organism (for example, air, water, etc.), but also
the objects standing at a certain distance that can participate in heat exchange by
radiation (for example, room walls, equipment, etc.) ) should also be understood [7].

Convection heat loss is normally through the air. The thermal conductivity of
air is very small, but its convection can greatly increase the heat supply. In addition,
air convection helps to evaporate moisture from the surface of the skin. Attempts are
made to limit air movement to reduce convection. For this, a person wears clothes,
and the walls of the dwelling are insulated with porous materials, and in porous
materials there is still air.

The layer of the external environment, which is directly adjacent to the skin, is
also very important for keeping the heat inside the body, because the main heat
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exchange of the body with the surrounding environment takes place in this layer. In
humans, this layer is the main thermal protection of the body along with the air
between the skin surface and clothes. The temperature on the surface of human
clothes drops to 15-18 °C [3].

Radiative heat loss occurs mainly from the surface of clothing and some
exposed areas of the body. Heat is usually radiated towards the surfaces of
surrounding bodies, which have a slightly lower temperature. Because, according to
the second law of thermodynamics, in heat exchange, heat always passes from bodies
with a higher temperature to bodies with a lower temperature.

Moisture evaporates from the surface of the skin and from the lungs. A person
emits about 350 grams of water vapor on average per day along with exhaled air.
When sweating is normal, about 500 grams of sweat evaporates from the surface of
the skin in a day (when the ambient temperature is 16-18°C). These numbers increase
significantly when the temperature of the surrounding environment rises or when the
muscles work intensively [4].

When the temperature of the surrounding environment is low, the release of
heat increases mainly due to radiation. When the ambient temperature is high, heat
loss through conduction and radiation decreases. In such conditions, heat is given due
to the evaporation of sweat, which is greatly increased. If this is not enough,
thermoregulation will be disturbed. This situation is called a heat war.

When the body temperature rises too high, heat loss from the body increases,
and heat production is temporarily balanced. When the temperature drops, heat loss
from the body increases [8].

The energy balance of the body is the ratio of the amount of energy provided
by food and the amount of energy consumed by the body and released into the
environment. The study of energy balance is of theoretical and practical importance
(for example, to calculate the nutrition of people and farm animals). Energy balance
is studied by calorimetry. Energy exchange is determined in kcal and kJ (1kcal = 4.19
kJ) [6].

The amount of energy released by a person can be determined directly by
calorimetry, but this method requires sophisticated equipment. Another method - the
method of indirect calorimetry is more convenient and based on the study of gas
exchange. In this case, the respiration coefficient (CO, / O,) is determined, and it
turns out to be different during the oxidation of different substances. During the
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oxidation of carbohydrates, the respiration coefficient is equal to one; fat - 0.7;
proteins - 0.81.

The amount of energy required to maintain the basic indicators of life is called
the basal metabolism and it is determined in the morning, at rest, in a lying position,
on an empty stomach, and in conditions of thermal comfort. Half of the main
metabolism takes place in the liver (26%) and relaxed skeletal muscle (26%), the rest
in the brain (18%), heart (9%) and others. The intensity of basal metabolism depends
on age and gender. By the age of 70, it decreases significantly, it is lower in women
than in men (1500 kcal per day for women, 1700 kcal for men).

The most convenient way to determine the main metabolism in the body is to
determine it using the Reed formula (Reed table). In this case, it is possible to
determine age-related metabolism by memorizing a simple table. Special tables (see
Tables 1 and 2) allow you to determine the average statistical level of a person's basal
metabolism according to the subject's height, age and body weight. By comparing
these average values with the results obtained in the study of metabolism with the
help of tools, it is possible to calculate the energy costs for performing a certain load

[5].
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INSON ORGANIZMIDA PREPARATNING PARCHALANISHIGA DOIR
MISOLLAR
Maxsudov V.G., Bozarov U.A., Normamatov S.F.
Toshkent tibbiyot akademiyasi

Masala: Bemorning organizmiga preparat Kiritildi, preparatning gaysi gismi 8
soatdan keyin parchalanadi, agar 4 mg preparat kiritilgandan 4 soat o‘tgach, uning
massasi ikki baravar kamaygan bo‘lsa?

Yechish: Ushbu masalani yechish uchun organizmdagi dorivor moddalar
migdori o‘zgarishi vagtga bog‘ligligini aniglash kerak. Belgilang: N, =
8 —preparatning dastlabki vaqtdagi miqdori (mg da), N, = 4 —preparatning ikKi
soatdan keyingi miqgdori, bu erda N —istalgan vagtda preparatning miqdori. Dori
miqdorining o‘zgarish tezligi ma’lum bir vaqtda preparat migdoriga mutanosibdir:

dN

E=kn

Bu differensial tenglamaning yechimi istalgan bog‘liglikni tavsiflovchi
quyidagi ifodadir:
N = Ce*t
Dastlabki shartlardan foydalanib, C ni aniglaymiz:

8 = Cek0
e® = 1 tenglikdan
C=38
Shunday qilib, N = Ce®*. Ma’lumki, preparat tanaga Kkiritilishi bilanoq, 4
soatdan keyin uning massasi ikki baravar oshdi. k ni aniglaymiz. Buning uchun biz
oxirgi tenglamada t = 4, N = 4 giymatlarni go‘yamiz va:
4 = 8ek4
0.5 = e*k
Tenglamaning ikkala tarafini logarifmlaymiz:
[n0.5 = Ine**
n0.5 = 4klne
Ine = 1 ekanligidan quyidagi tenglikka ega bo‘lamiz:
[n0.5
"1
Tanadagi dori migdorining vaqgtga bog‘ligligini quyidagicha yozish mumkin:

47



an.St
N = 8e 4

Endi biz 8 soatdan keyin moddaning miqgdorini bilib olishimiz mumkin,
buning uchun biz tenglamaga t = 4 ni kiritamiz va quyidagilarga ega bo‘lamiz:

n0.5 o
N =8e 4
N = 8eln(0.5)-2
[n0,5 = —0,693 bo‘lgani uchun in(0,5) - 2 = —1,386.

Natijada:

N = 8e7138 =8.0.25 =2

8 soatdan keyin organizmda 2 mg preparat bo‘ladi. Bu vaqt ichida 8 — 2 =
6 mg parchalanib ketdi. Natijada, 6 mg modda 8 soat ichida parchalangani ma’lum
bo‘ldi.

Hozirgi vagtda tibbiyotda “Yirtqich-o‘lja” modeli go‘llaniladi. Onkologik
kasalliklarni modellashtirishda o‘sma hujayralari olja deb hisoblanadi. Bu usullar
shifokorlar optimal davolash yo‘lini aniglash va ular bilan kurashishning yangi
vositalarini yaratishga yordam beradi.
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PHYSICAL PROCESSES IN THE BODY
Maxsudov V.G.
Tashkent medical academy

Despite the complexity and interrelationship of various processes in the human
body, it is often possible to distinguish processes close to physical ones among them.
For example, such a complex physiological process as blood circulation is basically
physical, since it is associated with the flow of fluid (hydrodynamics), the
propagation of elastic vibrations through the vessels (oscillations and waves), the
mechanical work of the heart (mechanics), the generation of biopotentials (electricity)
and etc. Breathing is associated with the movement of gas (aerodynamics), heat
transfer (thermodynamics), evaporation (phase transformations), etc. In the body, in
addition to physical macroprocesses, as in inanimate nature, there are molecular
processes that ultimately determine behavior biological systems. Understanding the
physics of such microprocesses is necessary for a correct assessment of the state of
the body, the nature of certain diseases, the effects of drugs, etc. In all these issues,
physics is so connected with biology that it forms an independent science -
biophysics, which studies the physical and physico-chemical processes in living
organisms, as well as the ultrastructure of biological systems at all levels of

organization - from submolecular and molecular to cells and the whole organism.
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Physical methods for diagnosing diseases and researching biological systems.
Many diagnostic and research methods are based on the use of physical principles
and ideas. The majority of modern medical devices for their intended purpose are
structurally physical devices. To illustrate this, it suffices to consider some examples
within the framework of information known to the reader from a high school course.
The mechanical value - blood pressure - is an indicator used to assess a number of
diseases. Listening to sounds, the sources of which are located inside the body, allows
you to obtain information about the normal or pathological behavior of organs. A
medical thermometer, which is based on the thermal expansion of mercury, is a very
common diagnostic device. Over the past decade, in connection with the development
of electronic devices, a diagnostic method based on the recording of biopotentials that
occur in a living organism has become widespread. The most well-known method of
electrocardiography is the recording of biopotentials that reflect cardiac activity.

The role of a microscope for biomedical research is well known. Modern
medical devices based on fiber optics make it possible to examine the internal
cavities of the body. Spectral analysis is used in forensic science, hygiene,
pharmacology and biology; achievements of atomic and nuclear physics - for well-
known diagnostic methods: X-ray diagnostics and the method of labeled atoms. In the
general complex of various methods of treatment used in medicine, physical factors
also find a place. Let's point out some of them. A plaster bandage applied for
fractures is a mechanical fixator for the position of damaged organs. Cooling (ice)
and heating (heater) for the purpose of treatment are based on the thermal effect.
Electric and electromagnetic effects are widely used in physiotherapy. For therapeutic
purposes, visible and invisible light (ultraviolet and infrared radiation), X-ray and
gamma radiation are used. Bandages used in medicine, instruments, electrodes,
prostheses, etc. work under the influence of the environment, including in the
immediate environment of biological media. To assess the possibility of using such
products in real conditions, it is necessary to have information about the physical
properties of the materials from which they are made. For example, for the
manufacture of prostheses (teeth, blood wvessels, valves, etc.), knowledge of
mechanical strength, resistance to repeated loads, elasticity, thermal conductivity,
electrical conductivity, and other properties is essential. In some cases, it is important
to know the physical properties of biological systems in order to assess their viability
or ability to withstand certain external influences. By changing the physical
properties of biological objects, it is possible to diagnose diseases.
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ABSTRACT. Medical procedures called laser therapy make wuse of
concentrated light. Light from a lase—which is short for light amplification by
stimulated emission of radiation—is tailored to particular wavelengths, unlike light
from most other sources. This enables it to be concentrated into strong beams.
Because of its power, laser light may be used to cut steel and form diamonds. Lasers
in medicine enable surgeons to operate with extreme accuracy by concentrating on a
tiny region, causing minimal damage to the surrounding tissue. In comparison to
standard surgery, laser treatment may result in less pain, edema, and scars. However,
laser therapy can be pricey and need several sessions. The cornea or eyelid
abnormalities or superficial opacities can be treated with lasers. Other applications
include creating a capsulotomy and changing the corneal curvature to treat ametropia.
The potential harm caused by laser radiation to the eye is outlined. Refractive
surgery, often known as vision correction surgery, is an operation to improve your
vision. The two varieties are lens surgery and laser eye surgery. According to
research, both are secure and efficient. The ideal form of refractive surgery for you
will depend on a number of factors, including your eyesight, eye health, age, financial
situation, and way of life.

KEYWORDS. Laser, Strong Beam, Less Pain, Edema, Cornea, Minimal
damage, Secure, Efficient.

INTRODUCTION. Laser in situ keratomileusis (LASIK) is a rapidly evolving
ophthalmic surgical procedure. Anatomic complications include corneal flap
abnormalities, epithelial ingrowth, and corneal ectasia. Refractive complications
include unexpected refractive outcomes, irregular astigmatism, decentration, visual
aberrations, and loss of vision. Infectious keratitis, dry eyes, and diffuse lamellar
keratitis may also occur following LASIK. By examining the etiology, management,
and prevention of these complications, the refractive surgeon may be able to improve
visual outcomes and prevent vision-threatening problems. Reporting outcomes and
mishaps of LASIK surgery will help refine our approach to the management of
emerging complications (1).

A variety of refractive surgery techniques, which reshape the corneal stroma

using laser energy, have been marketed as simple and safe alternatives to glasses or
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contact lenses. Laser-assisted in-situ keratomileusis (LASIK) is the most common of
these procedures. Although there are few high-quality prospective studies of long-
term outcomes, complications, or stability for refractive surgery procedures, there is
at a least general agreement that more than 90% of appropriately selected patients
achieve excellent uncorrected distance vision. In addition to well-recognized
contraindications (e.g., unstable refraction, pregnancy, and lactation, chronic eye
disease, systemic illness, corneal abnormalities), there are other conditions that
warrant caution (e.g., excessively dry eyes, contact lens intolerance, chronic pain
syndromes). Vision-threatening complications are rare. Intraocular lenses, implanted
following cataract extraction, may be an alternative to LASIK in older patients.
Although the overall dependence on corrective lenses is markedly reduced, many
patients still require glasses or contact lenses after LASIK, particularly in low-light
conditions and as they age. Most patients report satisfaction with the results. Family
physicians can help patients make informed decisions by exploring their values,
preferences, expectations, and tolerance of uncertainty and risk (2). The laser in situ
keratomileusis (i.e., LASIK) procedure reshapes the surface of the cornea to focus
visual images directly onto the retina, thereby improving visual acuity (3).

Lasers produce a coherent, focused, monochromatic, high-energy form of light.
Because laser surgery is more versatile and precise and is freer of complications than
conventional surgery it has become widely accepted in ophthalmology over the past
10 years. Applications range from routine procedures in the fundus to recent, more
delicate interventions in the cornea. The argon laser is the most widely used to treat
extrafoveal chorionic diseases such as age-related macular degeneration and diabetic
retinopathy; it has also been used successfully to treat glaucoma by iridectomy or
trabeculoplasty. The krypton red laser is the argon laser's counterpart in the treatment
of sub foveal and pigment-epithelium-related diseases. A posterior capsulotomy is the
most widespread and successful intervention with the neodymium:yttrium-aluminum-
garnet crystal laser; this laser is also used to cut vitreous traction bands and is
increasingly used in iridectomy. Although the use of the excimer laser in corneal
surgery is still largely investigational it has been shown to produce precise cuts in
corneal layers for the correction of myopia or astigmatism. The variable-wavelength
dye laser, capable of reaching a specific level in the retina or choroid, has offered
exciting new developments, and it promises to soon be part of the ophthalmologist's
armamentarium in the treatment of eye disease (4). Lasers are used extensively in

ophthalmology for a variety of conditions, including many choroidal and retinal
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tumors. With technological advances, current therapy attempts not only to maximize
survival with globe-salvaging treatment but also to preserve vision. Each neoplasm
has different indications for primary and adjuvant therapy, as well as differing laser
treatment protocols. Additionally, there are numerous laser applications available for
use, including laser photocoagulation, transpupillary thermotherapy (TTT), and
photodynamic therapy (PDT). The current review outlines the basic principles of
laser treatment for intraocular tumors, focusing on the indications, treatment
protocols, efficacy, and safety, while also presenting the latest advances in intraocular
tumor treatment (5).

Femtosecond laser has been introduced in refractive surgery to create a thin-
hinged corneal flap without using any blade. The current review was planned to
analyze and compare femtosecond-assisted laser in-situ keratomileusis (LASIK), the
latest refractive procedure, with conventional techniques in refractive surgery. The
analysis showed that femtosecond-assisted LASIK yielded more predictable corneal
flaps, lesser ocular aberrations, better uncorrected visual acuity, lesser variations in
intraocular pressure (IOP), and fewer chances of developing dry eyes. Transient light
sensitivity, diffuse lamellar keratitis, opaque bubble layer, corneal haze, and rainbow
glare are some of the demerits of femtosecond-assisted LASIK, but these can be
prevented with certain precautions. The early visual rehabilitation and preservation of
corneal anatomy are added benefits in the long run. Though it is expensive currently,
the competition in the market is expected to cut down the cost soon (6).
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POJIb NA+ K+-AT®A3bI B MEXAHU3MAX OFbEM-3ABUCUMON
PEI'YJIAIIUU COKPATUTEJBHOM AKTUBHOCTH
I'JTAJKOMBIIIEYHBIX KJIETOK JIETOYHOM APTEPUU KPBICHI B
YCJIOBUSAX THITOKCUHA
Kowyoa C.0O., ITwemvickuit M. A., Pawxayckaiime B.A., I'onosanos E. A.
Cubupckuii cocyoapcmeeHHvlil MeOuyuHckuil ynugepcumem, Tomck, Poccus

AHHOTALMA: ['nnokcuueckas JE€royHas TUIIEPTEH3US SIBIIAETCSA
Pa3HOBUIHOCTBIO JIETOYHOW TUNEPTEH3WH. BO3IEHCTBHME THUIIOKCMEM Ha TKaHU
OPUBOJUT K IIEJIOMY KOMIUIEKCY CTPYKTYPHBIX U METa0OJIMYECKHX MEPECTPOECK, B
pe3yapTare d4ero HapyllaeTcs COKpaTuTelbHass (QyHKUuMs cocyqoB. Takske
HapymiaeTcss akTUBHOCTh Na+,K+-AT®a3pl. MexaHorpapuyeckum MeETOAOM ObLIO
M3Y4YECHO BIIMSIHUE THIOKCHM Ha OOBEM-3aBUCUMYIO0 COKPATUTENIbHYIO aKTUBHOCTb
M30JIMPOBAHHBIX MIAJAKAX MBI JETOYHOM apTepuu Kphic HAa (OHE JeHCTBUSA
onmokatopa Nat+,K+-AT®da3elr - yabauna. bbuio oOHapyxeHo, uTO yaOauH
YBEIIMUMBACT AMIUIUTYAY THIIO- U THIEPOCMOTHYECKOTO COKPAIIEHUS B YCIOBHUSAX
HOPMOKCUHM, HO HE€ THUIIOKCUHM, W YBEIMYMBACT AaMIUIUTYAYy H300CMOTUYECKU-
MHyIUPOBAaHHOIO COKPAILEHHS B YCIOBUAX TUIIOKCUU.

KuroueBbie cioBa: [agkoMbllIeUHbIe KIETKH, JIETOYHAS apTepHUsl, TUIIOKCUS,
Na+,K+-ATdaza.

OcHoBHas yacTh: B mocnenHee Bpemsi BCE Hallle MCCIEAYIOTCS MEXaHH3MBbI
TaKOT0 CEepAEYHO-COCYAUCTOro 3a00JeBaHus, KaK JIErouHas runeprensus. OaHon u3
€€ Pa3sHOBUIHOCTEHN SBIIAECTCSA T'MIIOKCHYECKas JErodyHas runepreHsus. [loseienue
TOHyca  JEroyHo  aprepuu, HaOyxaHM€  DNIAJKOMBIIICYHBIX  KJIETOK U
pEMOEIMPOBAHNE COCYIUCTOW CTEHKHM — HEKOTOpble U3 3(PQPEKTOB TUIIOKCHUH Ha
JNETOYHYI0 apTepUI0. TakKe H3BECTHO, YTO THUIIOKCHS IPUBOAUT K CHHKCHHIO
AKTUBHOCTH HEKOTOPBIX HOHHBIX II€PEHOCUYMKOB, Hampumep, Na+,K+-ATdazebl.
OnHako B3aMMOCBS3b MPOLIECCOB PETYISIMUMA COKPATUTEIBHOW AKTUBHOCTH U
M3MEHEHUH OO0BbEMA IVIAJKOMBIIIEYHBIX KIETOK B YCIOBUSIX THIOKCHM M POJb
HaTPUEBOI0 HACOCA U3YYEHBI HENOCTATOYHO.

UccnenoBanue pomu Na+,K+-ATdDa3zpl B COKpAaTUTENIbHOW AaKTUBHOCTHU
JEeroYyHoOM  apTepuy  KpbICBI B YCIOBHUAX  THUIOKCMM  IIPOBOAMIIOCH  HA
JNEIHIOTENN3NPOBAHHBIX COCYAUCTBIX CETMEHTAaX JIETOYHOW apTEPUU KPBIC JUHUU
Wistar. U3mepeHne MeXaHUYECKOTO HaNpsKEHHs] COCYAMCTBIX IJIaJKOMBIIIEYHBIX
KJIETOK MPOBOJUJIOCH C HCIOJIb30BAHHEM YEThIPEXKAaHAJIBHON MexaHorpapuyeckoi
yctanoBku Myobath 11 (I'epmanus). ['mmokcuyeckwii pacTBOp TOTOBWICS TEpPEN

HAYaJIOM SKCIEPUMEHTA IyTeM MPOIyCKaHuUs Ta3000pa3HOro aproHa uepe3 pacTBop B
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teyeHue 6,5 MuHyT. Comep:kaHue KUCIOpPOAa B pACTBOPE OMPEAEISIIOCH C TOMOIIBIO
okcumerpa HI 9146-04 (HANNA Inst.,, I'epmanus) u cocraBisuio He Oosee
10,0£0,5%. MHccnenoBanue o00bEM-3aBUCHMOM  COKPATUTEIBHOW  aKTUBHOCTH
JIETOYHOM apTEepUM MPOBOAMINA ITyTEM MOMEIIEHUS COCYIUCTBIX CETMEHTOB B TUIIO- U
TUIIEPOCMOTPUYECKUE PACTBOPHI. [ MITIOOCMOTHYECKYIO CPEAY CO3/IaBAIM CHUKCHUEM
koHreHTpanmuu NaCl B pactBope Kpebca mo 40 mM. ['mmepocMoTHuecKyo cpemy
co3maBaim noOaBieHreM B pactBop Kpedca 120 MM caxapo3ssl. Jlis nccienoBanus
Na+,K+-ATda3pl ucnonp3oBaiu Oyokarop mnepeHocurka yadauH (100 MM,
npenodpadorka 30 MUHYT). AMIUIUTYAY COKPATUTEIbHBIX OTBETOB PACCUMTHIBAIU B
MPOIEHTAaX OT AMIUIMTYAbl COKpAIIECHUS, BBI3BAHHOIO THIIEPKAJIHMEBBIM PACTBOPOM
Kpebca, 3nauenue koroporo npunumaiu 3a 100%. JlaHubsle npeacTaBieHsl kak «Me
(Q25; Q75)».

[Ipy mnoOMenIeHUH COCYIAMCTBIX CETMEHTOB JIETOYHOM apTepuu KPBICHI B
TUIIEPOCMOTHUYECKUN PacTBOp HAOIIONATUCh COKPATUTENIbHBIC PEaKIU, aMIUIUTY/a
KOTOPBIX ObLjIa IOCTOBEPHO MEHbIIIE B HOPMOKCUYECKUX YCIOBUSIX, MO CIPABIICHUIO C
aMIUTATYJ0M TUNEPOCMOTHYECKU-UHAYIUPOBAHHOTO COKpAIEHUSI B  YCJIOBHUAX
TUNOKCUH. B yCIOBHSIX HOPMOKCHM yaOaWH MPUBOAMUI K YBEIUYEHUIO aMIUIUTY/IbI
TUTIEPOCMOTHUYECKU-UHIYIITUPOBAHHOTO COKPATUTEJILHOTO OTBETa, TOIJa Kak B
TUMIOKCUYECKUX YCJIOBUSIX 3HAUUMBIX W3MEHEHUW aMIUIUTYIbl THUIEPOCMOTUYECKHU-
HMHIYIIMPOBAHHOTO COKPATUTEJILHOTO OTBeTa Ha (hoHe yabanHa He HaOmonanock. [Ipu
MOMEIIEHUH COCYIMCTBIX CETMEHTOB B THIIOOCMOTHYECKHH PacTBOP HaOIIOIANIOChH
pa3BUTHE TPAH3UTOPHOIO COKpallleHUs. B  ycloBUSX THUINOKCHHM aMIUIUTYIa
TUIIOOCMOTHYECKU-UHAYIIUPOBAHHOTO  COKpAlI€HUs  JOCTOBEPHO  CHHUIKAJAacCh.
[IpenoOpaboTka  yabanHOM PUBOINIIA K  YBEIWYEHUIO AMILTATY/IBI
TUIIOO0CMOTUYECKU-UHAYIIUPOBAHHOW  COKPATUTEJIBHOM  aKTUBHOCTU  JIETOYHOWU
apTepud B YCJIOBUSIX HOPMOKCHMH, HO HE€ THUIOKCHH. BoccTaHOBIEHHE HOHHOTO
cocTaBa cpefibl (M300CMOTHYECKUN PAacTBOP) MOCIIE JIUTEIbHON MHKYOAllu COCYIO0B
B TMIIOOCMOTHYECKOM PACTBOPE MPUBOAMIO K PA3BUTHUIO TPAH3UTOPHOTO COKPAIICHUS
CErMEHTOB COCYJIOB. B yCIOBUSIX THUINOKCMHU AaMIUIMTYIa HW300CMOTHUYECKU-
WHIYIIMPOBAHHOTO COKpAIEHUSI JIOCTOBEPHO CHWKaJIach. YabawH TPUBOIUT K
YaCTUYHOMY BOCCTAHOBJICHUIO aMIUIUTYAbl H300CMOTHYECKU-UHIYIIUPOBAHHOIO
COKpaIIEHHUs B YCIOBUSIX TUITOKCHH.

B pesynbrate wuccienoBaHus ObUIO BbISIBIEHO, 4TO HHruOuTop Na+,K+-

AT®a3pl  yabauH yBEIMYMBAET aAMIUIUTYly THUIIO- U TUIEPOCMOTHYECKOIO
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COKpalCHHA B YCIOBHAX HOPMOKCHUH, HO HC I'MIIOKCHH, U YBCIUMYUBACT aMINNIUTYAY

N300CMOTHYCCKH-UHAYIHHUPOBAHHOTO COKPAIICHUA B YCJIOBUAX THIIOKCHMH.

ZAMONAVIY TIBBIYOTDA BIOFIZIKA AHAMIYATI. TANADAGI
JISMONIY JARAYONLAR
Tolmasov R.T.
Ilmiy rahbar: Baxriddinova S.X.

Toshkent tibbiyot akademiyasi, Toshkent, O zbekiston

Inson tanasidagi turli jarayonlarning murakkabligi va o‘zaro bog‘ligligiga
qaramasdan, ular orasida ko‘pincha jismoniy jarayonlarga yaqin bo‘lgan jarayonlarni
ajratib ko‘rsatish mumkin. Masalan, qon aylanishi kabi murakkab fiziologik jarayon
asosan jismoniy xususiyatga ega, chunki u suyuqlik oqimi (gidrodinamika), tomirlar
orqali elastik tebranishlarning tarqalishi (tebranishlar va to‘lginlar), yurakning
mexanik ishi (mexanika) bilan bog°‘liq.

Biopotentsiallarni ishlab chiqarish. Nafas olish gaz harakati (aerodinamika),
issiglik uzatish (termodinamik), bug‘lanish (faza o‘zgarishlari) bilan bog‘liqg.
Organizmda, jonsiz tabiatda bo‘lgani kabi, jismoniy makroprotsesslarga qo‘shimcha
ravishda, biologik tizimlarning xatti-harakatlarini aniglaydigan molekulyar jarayonlar
mavjud. Bunday mikroprotsesslarning fizikasini tushunish tananing holatini, ayrim
kasalliklarning tabiatini va dori vositalarining ta’sirini to‘g‘ri baholash uchun
zarurdir. Bu masalalarning barchasida fizika biologiya bilan shunchalik bog‘langanki,
u tiritk organizmlardagi fizik va fizik-kimyoviy jarayonlarni, shuningdek, barcha
tashkiliy darajadagi biologik tizimlarning ultra tuzilmasini - submolekulyar
jarayonlarni o‘rganadigan mustaqil fan - biofizikani tashkil giladi.

Kalit so‘zlar: Biopotentsial, biofizika, zamonaviy tibbiyot, aerodinamika,
termodinamik, mikroprotsess.

O‘rganish ob’ekti: Biofizika va uning boshqa fanlar bilan aloqasi.

Magsad va vazifalar: Belgilangan maqgsadni amalga oshirish bir qator
masalalarni hal gilishni talab gilishdagi aniq vazifalar:

- Tadgiqot mavzusi bo‘yicha o‘quv-uslubiy adabiyotlarni o‘rganish va tahlil
qilish.

- Turli biofizik hodisalarni tahlil gilish.
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- Eksperimental topshiriglarni, har xil turdagi vazifalarni tanlab olib ularni hal
gilish. Belgilangan maqgsadni amalga oshirish fizika va biologiyani bilishni talab
giladi.

Tadgigotning amaliy ahamiyati: Ish natijalari amaliy foydalanish uchun
tavsiya etilishi mumkin.

Barcha ta’lim muassasalarida biofizika fanidan dars berish bo‘yicha o‘quv-
uslubiy adabiyotlarni yaratish.

Tadgigotning amaliy ahamiyati barcha tibbiyot hodimlari uchun tibbiyotning
biofizika bilan bog‘liq ahamiyatini ochib berish.

Natijalar: Zamonaviy tibbiyotda biofizika ahamiyat juda katta bo‘lib, ikki
fanni bir-biriga bog‘lagan holda tibbiyotning oldida to‘rgan yechilmagan vazifalarni
hal gilishda muhim rol uynaydi.

Organizimdagi barcha jismoniy jarayonlar biofizikaviy qonuniyatlarga
asoslangan holda amalga oshirilishi zamonaviy tibbiyotda uz samarasi bilan natijalar
beradi.

Xulosa: Tadqgiqot natijalarini umumlashtirilib, oliy ta’limda biofizika kursini
o‘rganishda va biofizik hodisalarni qo‘llashni takomillashtirish bo‘yicha tavsiyalar
taklif qilinadi.

Fizika va biologiya o‘rtasidagi bog‘ligliklarni hisobga olib, talabalarga jonli va
jonsiz tabiatning bir qator qonuniyatlarining umumiyligini ko‘rsatish, ularda moddiy
olam birligi, hodisalarning o‘zaro bog‘ligligi va shartliligi, ularni idrok etish
qobiliyati haqidagi tushunchalarini chuqurlashtirish zarur. Ularni biologik
jarayonlarni o‘rganishda fizik usullardan foydalanish bilan tanishtirish.
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HNCCIEAOBAHUE TPOMBUHOBOT'O U ITPOTPOMBUHOBOI'O
BPEMEHMU C ITIOMOIbIO KOATYJIOMETPA HUMACLOT JUNIOR
Kyp6onosa 3.4.", [loneanxonoe C.H.>, Hmamos 3.3.%, Hazupoe K.X.%,
Abcanamosa U.H.

'Tawwenmexasn meouyuncras axademus, *Tawkenmexuii ynusepcumem

UHGDOPMAYUOHHBIX MEXHONIO02UL

Tpomounosoe Bpemsi (TB). TpomOuHOBOE BpeMsi XapaKTepU3yeT MOCIEIHUN
3Tan CBEPTHIBAHUSI KPOBU — MO JEHCTBUEM TpoMOMHa (pUOPUHOIEH MpeBpaniaeTcs B
¢ubpun. TpomMOMHOBOE BpeMs - OSTO TPETHM OCHOBHOM CKPUHUHIOBBIM TECT.
HopmanbHoe komnyecTBO TpoMOMHOBOTO BpeMenu 110 30 cex.

st onipenenenus TB Gepyt 50 MK peareHTa W TPOTPEBAIOT B SUCHKE IS
pEareHTOB Ha IEepeJHed NaHeNnW aHainu3aropa. PaccTaBisioT KIOBEThl B
WHKyOaIimoHHbIe siueiiku (8 mosumwmii). HamuBaror B oTnenbHble KIOBETHI S0 MK
nia3Mbl. JUIsE BBINOJHEHHUST M3MEPEHHI YCTAHOBIIMBAIOT KIOBETY C IIPOrpPETOM
MJ1a3MOM B M3MEPUTENbHYIO sueiiky. Haxumaror KHONKY «3amyck uaMepeHui». Ha

nucriiee nospisiercs coobienne WAIT, koTopoe uepe3 HECKOJIbKO CEKyH I CMEHUTCS

60




coobmennem ACTIVE. JIo6aBisOT B U3MEPUTENbHYIO KIOBEeTY 50 MKJI CTapTOBOTO
pearedta. OTcueT BpeMeHU HaYMHaeTcsi aBToMatudecku. [Ipu obpa3oBaHuu crycrka
pe3yapTar U3MEpPeHUs: TPOMOWHOBOTO BPEMEHU OTOOpa)KaeTcs B TMEPBOUM CTPOKE
nuctuies. Eciy moakitoueH TpuHTEp, pe3yabTaT pacledyaTblBacTCs.

VYnmunenue TB xapakrtepHo Ml remapuHOTEpanyiv, THrno(GuOpUHOTEHEMUU,
xorna ¢ubpunoren Hmwke 1,0 r/m, octporo /ABC-cunapoma, TpoMOOIUTHYECKOM
Tepanuu (CTPENTOKWHA3a, aKTUIU3€ WU Jp.), HATMYUE NaparnpOTEHHOB, MHEIOMHBIX
O€NKOB, TEeMOJHM3 KpOBHU, IMEPENO3UPOBKA ILMTPATOM HaTpus. YkopoueHue TB
XapakTepHO I runepduOpuHOreHemMuu, korjma ¢udOpuHoren Oonee 6,0 1/1,
runepxoarynsiuonnon dassl [IBC-cunapoma.

IIporpomOunoBoe Bpemsi. IIporpomOunoBoe Bpems (IIB) — mmpoxko
UCIIOJIB3YeTCA  JIJIl  XapaKTEpPUCTUKU BHEIIHErO0 IYyTH CBEPTHIBAHHUS KPOBH.
[IporpoMOMHOBOE BpeMs MOKa3bIBAET MEPBYIO a3y 0Opa3oBaHUsS MPOTPOMOMHA U
BTOpYIO0 (hasy oOpazoBaHUs TPOMOMHA, MOKA3bIBAET aKTUBHOCTH MPOTPOMOMHOBOIO
coenunenust ¢akropoB VII, V, X c¢ nporpombunom. IIporpomOuHOBOE Bpems
UCIIONB3YETCA JJIs KOHTPOJS IPU TEPANUM HENPSIMBIMUA AHTUKOATYISTHTAMH, IS
WCCJIEIOBAaHNSA CHCTEMBl TE€MOCTa3a, a TaKXe JUI ONPEACIICHHUS KOIMYeCTBa
(¢ubpuHOreHa B aBTOMAaTUYECKUX Koaryinomerpax. Pedepencurie 3nauenus I[1B: 9,2-
12,2 c.

st uamepenus [1B B usmepuTtenbHyto KroBeTy qo0asisgercs S0 MKI M1a3Mbl U
IIPOrPEBAIOT B STYECHKE JIJIS PEareHTOB Ha NIEPEIHEN MaHeId aHaJIn3aTopa B TeueHue |
MUHYTBL. PaccTaBisioT KiOBETHI B HMHKYOallMOHHBIC stueiku (8 mosuruit). s
BBINIOJIHEHUST HW3MEPEHUM YCTAHOBIIMBAIOT KIOBETY C MPOTPETOW IUIA3MOU B
M3MEPUTENBHYIO sueiiKy. Haxknmaror kHonky «3amyck u3MepeHmi». Ha nucree
nosieisiercs:  coobmenne WAIT, koTopoe uepe3 HECKOJbKO CEeKyHJ CMEHHUTCS
coobmennem ACTIVE. B kioBety npobGammsitor 50 MKI MOpOrperoro peareHra
(TpomOomactuH). Ilpu oOpasoBanuu cryctka pesyiabrar usmepenus [IB, IITU u
MHO oroOpaxaeTcss B TEpBOM CTpOKe AWCIUIes. Eciu MOAKIIOUEH MPUHTED,
pe3yabpTar pacnevyarbiBacTCs.

YkopoueHre MpOTPOMOMHOBOTO BpeMEHW HAOMOAaeTCss TpPU  CHUHIPOME
JUCCUMUHUPOBAHHOTO BHYTPUCOCYAMCTOTO cBepThiBaHUs KpoBu (IBC-cunmpom),
OEepEeMEeHHOCTH, npueme nepopaibHbIX KOHTPALIETITUBOB. VYnnunenue
IPOTPOMOMHOBOTO BpeMeHu Habmrompaercs npu aedurute pakropor VII, X, VI, Ha
doHe JleUeHHUS AHTUKOATyASTHTAMH HEOpAMOro AeictBusi (BapdapuH, CHHKyMap,

nejgeHTaH u qp.), B (daze runoxoarymsnuu JIBC-curmpoma, 67 mnepenuBaHUH
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PEOTIONUIIIIOKMHA W JIPYTUX TpemnaparoB, ACHCTBYIOIIMX HA PEOJOTHIO— KPOBH,
OOJIC3HM TICYCHU W >KETYCBBIBOIAIICH CHCTEMBI, JICUCHUU TEIAPUHOM, TEMOJIN3E
KpOBH, TIEPEIO3UPOBKE ITUTPATOM HATPHUSL.
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a-ZARRACHALARNING KIRIB BORISH KUCHI VA UNING
TIBBIYOTDA QO‘LLANILISHI
Xabilova M, Ravshanova O — Bolalar stomatologiyasi fakulteti talabalari
Ilmiy rahbarlar: Mirzaxmedova G.R., Abduganiyeva Sh.X.

Toshkent davlat stomatologiya instituti, O zbekiston

Annotatsiya. Zamonaviy tibbiyot bugungi kunda aniq ob’ektga yo‘naltirilgan
davolash usullarini keng qo;llab kelmoqda. Ular orasida radiatsion diagnostika va
radiatsion terapiya alohida o‘rinni egallaydi. Ularning nazariy asoslariga nazar
solamiz.

Kalit so‘zlar: radoatsiya, o-zarracha, yarim emirilish davri, nuklon,
ionizatsiya.

Muvozanatsiz miqdordagi proton va neytronlarga ega bo‘lgan yadrolar ma'lum
sharoitlarda boshqa yadrolarga aylanishi mumkin. Bunday o‘zgarishlarning uchta
asosiy usuli mavjud. Ba'zi juda og‘ir yadrolar butun He (geliy) yadrosini, ikkita
proton va ikkita neytronning yuqori bog‘langan birikmasi(a-zarracha)ni chiqarishi
mumkin. Nisbatan qisqa masofada o‘zining kinetic energiyasini sarflab, ikki karrali
musbat zaryadi tufayli a-zarracha kuchli ionlanishga olib keladi. Aksariyat hollarda
a-zarrachalar bir necha MeV energiya bilan chiqariladi, ma’lumki, a-zarrachaning
o‘rtacha yugurish yo‘li uning energiyasiga bog‘liq bo‘lib, havoda bir necha santimetr,
suyugliklarda va tirik organizmda 10-100 mikron masofani bosib o‘ta oladi. a-
zarracha tezligi molekulyar issiqlik harakati tezligiga sekinlashgandan so‘ng, u
moddada ikkita elektronni ushlab, geliy atomiga aylanadi.

Yadro a-zarracha chiqarganda, uning atom raqami ikki birlikka, nuklonlar soni
(yoki atom massasi) to‘rttaga kamayadi. Ko‘pgina a-parchalanishlarning yarim
yemirilish davri millionlab yillarni tashkil etadi. Agar birlamchi yadro beqgaror bo‘lsa,
nega uning parchalanishini shunchalik uzoq kutish kerak? Birinchidan, og‘ir yadrolar
ma'lum darajada har birida to‘rtta nuklonni birlashtirgan alohida a-zarrachalardan
tashkil topganligi haqida eksperimental dalillar mavjud. Biroq, a-zarracha
elektrostatik kelib chiqishi nuqtai nazardan bog‘langan holatda bo‘ladi. Hatto
atmosferaning yuqori qatlamlaridagi gaz atomlari ham vaqti-vaqti bilan tortishish
kuchini yengish uchun yetarli energiyaga ega bo‘lgani kabi, u bog‘lanish kuchini e
ungish uchun etarli energiya oladimi, degan savol tug‘ilishi mumkin. Biroq, ma'lum
bir elementning yadrosi chiqaradigan barcha o-zarralar aynan bir xil kinetik
energiyaga ega va bu energiya yadroga qaytish uchun Kulon to‘sig‘ining
balandligidan ancha kichikdir. Ko‘rinib turibdiki, a-zarralar bu to‘sigdan oshib

o‘tolmaydi, balki, u orqali o‘tishadi. Geyzenberg noaniqlik printsipiga ko‘ra, bir
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vaqtning o‘zida o-zarrachaning yadrodan tashqariga chiqish imkoniyati kichik.
Tashqgariga chiqqach, u uzoqlashishda davom etadi. Eksperimental faktlarni nazariya
batafsil tushuntiradi. Ikki proton zaryadiga va nisbatan katta massaga ega bo‘lib, ular
materiya bilan juda yaxshi o‘zaro ta'sirlashadi. Zaryadlangan zarralar tomonidan
energiya yo‘qolishining asosiy mexanizmi - ionlanish yo‘qotishlaridir.

Har ganday jismdan o‘tayotganda, zarrachaning kinetik energiyasi ushbu muhit
atomlarini qo‘zg‘atishga - ya'ni ionlanishga sarflanadi.

Nisbiy ionlanish zarrachaning zaryadiga proporsionaldir, ya'ni zaryad qancha
ko‘p bo‘lsa, zarracha shunchalik ko‘p ionlanadi. a-zarracha haqida xulosa qilsak, u
moddaning ichida kichik diapazonga ega, lekin shu bilan birga moddani juda kuchli
ionlashtiradi, deyishimiz mumkin.

Nurlanish esa qisqa zarracha yo‘li uzunligiga ega. U teriga kira olmaydi.
Havoda energiyasi 4 MeV bo‘lgan a-zarrachalarning diapazoni 2,5 sm, biologik
to‘qimalarda esa atigi 31 mikron. a- nurlanuvchi nuklidlar nafas olish va ovqat hazm
qilish organlari orqali tanaga kirganda, inson hayoyi uchun katta xavf tug‘diradi.

a-nurlanish o‘zining yuqori ionlashuvi tufayli eng xavfli hisoblanadi, lekin
xayriyatki, u past diapazonga ega, shuning uchun uni oddiy qog‘oz varag‘i to‘sib
qo‘yishi mumkin. Ammo bu fagat geliy yadrolari bo‘linish natijasida olinishi sharti
bilan, chunki ular yuqori energiyaga ega emas. Ammo, agar manba tanangizga kirsa
(nafasingizdagi chang yoki ovqatingiz orqali), oqibatlari halokatli bo‘lishi mumkin.

a-nurlanishning o‘ziga xos xususiyatlaridan biri

Boshiang'ich S 492MeV energiyaga

o S e Bregg egri chizig‘idir. (1-rasm).

yo'gotishi

Bu erda uning keskin cho‘qqisiga ega
ekanligini  ko‘rish mumkin. Ushbu hodisa

wigly 2 yo'qutisly, MeV

tibbiyotda o‘z tadbig‘ini  topdi.  Saraton

n

o‘simtasining joylashuvi aniglanib, ma'lum

1 ? 3 -
Mayefa, sm

~ energiyaga ega bo‘lgan a-zarralari oqimi bilan
nurlanadi, Bunda ushbu cho‘qqi o‘simtaga tushiriladi. Shunday qilib, sog‘lom
organlarga kiruvchi zararni oldini olish mumkin.

a-zarralar sezilarli chiziqli ionlanish zichligiga ega, ular hatto kichik havo
qatlami tomonidan ham so‘riladi. Shuning uchun a-zarrachalarni terapiyada qo‘llash
(a-terapiya) faqat ular tana bilan bevosita alogada bo‘lganda yoki tanaga kiritilganda
mumkin.

Shifokorlar terapiyada o-zarrachalarni qo‘llash  b-nurlanishdan ko‘ra
samaraliroq deb hisoblaydilar. Saraton hujayralarini o‘ldirish uchun sezilarli darajada
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kamroq o-terapiya muolajalari talab qilinadi. Shuningdek, wushbu terapiya
yallig‘lanishga qarshi, og‘riq qoldiruvchi va tinchlantiruvchi ta'sirga ega, shuning
uchun bemor tomonidan teri kasalliklari, ginekologik, yurak-qon tomir kasalliklari,
shuningdek, mushak-harakat tayanch tizimi bilan bog‘liq muammolar uchun
buyuriladi.

a-zarrachalarning yana bir terapevtik qo‘llanilishi neytron oqimidan
foydalanish bilan bog‘liq. Elementlar o‘simtaga oldindan kiritiladi, ularning yadrolari
neytronlar ta'sirida a-zarrachalar hosil bo‘lishi bilan yadro reaktsiyasiga kiradi. Kasal
organni neytronlar oqimi bilan nurlantirgandan so‘ng, ular yadroviy reaktsiyaga olib
keladi va natijada a-zarrachalar hosil bo‘ladi.

Shunday qilib, a-zarralar to‘g‘ridan-to‘g‘ri organ ichida hosil bo‘ladi, ular
halokatli ta'sirga ega bo‘lishi kerak. Siz radioaktiv preparatni igna nuqtasida kasal
organga kiritishingiz mumkin.

Nurlanish usullariga ko‘ra ikkita asosiy guruhni ajratishimiz mumkin;

1. Masofaviy yoki tashqi ta'sir qilish.

2. Kontaktli nurlanish wusullari, bunda nurlanish manbalari yo organ
bo‘shlig‘iga yoki o‘simta to‘qimalarining ichiga joylashtiriladi va bu usul
braxiterapiya deb ham ataladi.

Ikki nurlanish usuli yoki ikki turdagi nurlanishning kombinatsiyasi odatda
kombinatsiyalangan radiatsion terapiya deyiladi. Bundan tashqgari, zararli o‘smalarni
radiatsiya bilan davolashning radikal, palliativ va simptomatik turlari mavjud.
Radikal davolash o‘simtaning asosiy markazini ham, mumkin bo‘lgan metastazlarni
ham to‘liq yo‘q qilishni o‘z ichiga oladi. Palliativ davolash o‘simtaning o‘sishi va
rivojlanishini ~ kechiktirishga, bemorning hayotini  uzaytirishga qaratilgan.
Simptomatik davolash o‘simta o‘sishining har ganday og‘ir ko‘rinishini olib tashlash
uchun buyuriladi, masalan, og‘ir funktsional buzilishlar rivojlanishi bilan qo‘shni
organlarning shish tomonidan siqilishi. Shunday qilib, kasallik jarayonining
lokalizatsiyasiga va uning tabiatiga qarab, terapevtik ta'sir ko‘rsatish uchun a-, b- va
g-nurlanish qo‘llaniladi.

So‘nggi 30 yil mobaynidategishli organlarning faoliyatini
tashxislashdaradioaktiv moddalarning izotoplaridan keng foydalanib kelinmoqda.
Quyida keltirilgan jadvalda izotop, uning yarim yemirilish davri va tashxislanuvchi

organ bo‘yicha ma’lumot keltirilgan.

Izotop |T1/2 Tashxislanuvchi organ nomi
201Tl |73 soat |Yurak
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99m Tc [6soat |Yurak, o‘pka, buyrak, suyakkocru, ilik

67Ga |78 soat |Yurak

1311 8 kun  |O‘pka, bosh miya, buyrak, jigar, bo‘goq va b.lar
189Au [28.7 oy |(Jigar, limfa tugunlar

111In (2.8 kun |Jigar
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MNPEMMYIIECTBA U HEJOCTATKH NMPSIMOM IJIASMEHHOM
CTEPMWJIN3ALINA
Hematos LI1.K., A6aysnnaes U.H., Hazupos P.M.
Crepunuzanus - MojaHas OYMCTKa OT MUKPOOPTaHU3MOB Pa3IMUHBIX BELIECTB,

XUPYPrU4eCKUX HWHCTPYMEHTOB, OMHTOB, MHUIIEBBIX MNPOAYKTOB W T.N. OauH U3
BAXXHBIX METOJOB acenTuku B MeaunuHe. Crepuimzanus OCYIIECTBISETCA
¢bu3nyecKuMU M XUMUYECKUMHM Meronamu. K ¢u3myeckuM MeTogaM OTHOCSTCS
TepMUuuecKkas (TEroBasl) U CBETOBas CTEPUIM3AIMSA. XUMHUYECKas CTEepUIIM3alus
TAK)X€ HA3bIBACTCA XOJOJHOW CTEPWIM3ALMEH, IPU KOTOPOU CHHTETUYECKUE
Marepuaibl WIH TEPMOCTOMKHE WHCTPYMEHTBHI CTEPHIIU3YIOTCS C HCIOJIb30BAHUEM
XUMHUYECKHUX BEIIECTB, 00Magatonmx 3GpPexToM YHUUTOKEHHUSI MUKPOOOB.

[1na3MeHHast cTepuiin3anusi MOXKET ObITh IOCTUTHYTA B CAMOM TOKE WJIM B €T0
BocmylaMeHeHud. [lo cpaBHeHUI0O C caMHM pa3psoM B COJHEYHOM CBETE
OTHOCHUTEJIBHO MaJI0 3apsSHKEHHBIX YacTHI], KOTOPblE B OCHOBHOM MPEICTaBIISIOT
co0ol HEUTpaIbHBIE aTOMBI, PAJIUKAIBI U MOJIEKYJIbI, YaCTh U3 KOTOPHIX HAXOAUTCS B
BO30Y»KJICHHOM COCTOSTHUH.

OCHOBHBIE TNPEUMYILECTBA HCIIOJIB30BAHUS COJIHEYHOIO CBETa IS LieJiel
CTEpWJIM3AllMM BMECTO CaMmMoro paspsia MOXHO pEe3IOMUpPOBAaThb B CIEAYIOIIUX
nyHkTax [2]: npu padore ¢ Takumu CBU-nedamu ¢ BBICOKOM TJIOTHOCTBIO TIJIA3MBbI
(ecmu oHM He pabOTAlOT B HMIMYJIBCHOM PEKHUME) BaXKHOE 3HAUYCHHE HMEIOT
TeTJIOYYBCTBUTEIHHBIC MaTepPUAIbl. 0COOEHHOCTD; MTPHU MPSIMOM BO3/ICHCTBUHU TIJIA3MbI
BO3MOXKHO H3MEHEHHE O00paldaThIBa€MbIX IIOBEPXHOCTEH 3a CYET YCKOPEHHS
(TOJIOKUTENBHBIX) HOHOB.

Kak mnokazanum HemaBHHE WCCIENOBaHUA, HWMEHHO HEUTpAJbHBIE, a HE

3apsKCHHBIC YaCTUOBI HMIPAalOT OCHOBHYIO POJIb B CTCPHUIIM3AllMM I1J1a3MbI [2],
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HaJIMYUE SJIEKTPOHHOIO MO B 00jacTh 0OpaOOTKM MOXKET BbI3BaTh JIOKAJbHBIN
HarpeB B IUIa3MEHHBIX HEIUDJICKTPUUECKUX YCTPOMCTBAX, YTO MOXKET IIPUBECTHU K UX
HOBPEXK/ICHUIO; TIOCIECBEUCHUE MOXKET 3aIllOJIHUTh OOJbIINE OOBEMBI KaMephl C
MEHBIIMMU 3aTpaTaMH, 4Y€M HDKBHUBAJICHTHAs 3apslka HakanuBaHus. OmgHako Bpems
CTEpUWIM3aLUN OOBIYHO HAMHOI'O KOpPOY€ B CAMOM IIOTOKE, UEM HA COJHEYHOM CBETE.
B o6oux pexunmax paboTbl, KaKk MpPaBUJIO, OYEHb Ba)KHA THAPOJUHAMHKA T'a30BOTO
MOTOKa JUIE OOECHEUeHHUs: TOTo, YTOOBI JOCTAaTOYHOE KOJIUYECTBO (HOTOHOB H
PEAaKTUBHBIX YaCTHUIL] JOCTUTAIO BCEX YACTEN CTEPUIIU3YEMBIX YCTPOMCTB, IOBCIOAY B

kamepe.[1].

Pucynok-1 Ilia3meHHBbIH reHepaTop

[InasmeHHasi WHaAKTUBAIMA XapaKTepU3yeTCsl HaJWYueM JIByX WIH Tpex
oTJeNbHBIX (pa3.BakHBIM HETOCTATKOM IJIA3MEHHOW CTEPHJIM3ALUU SIBIISIETCS TO, YTO
OHa 3aBUCHUT OT (PAKTUUYECKOUN «TONILMHBD) MUKPOOPTAHU3MOB, YTO JIETAETCS TIOTOMY,
4yTO ynbTrpaduonetoBbie (oToHbl n0kHbI noctuyb JHK. Kaxaeiii Mukpoopranusm,
BKJIIOYAsl yIIAKOBKY, 3aMEJISIET MPOLIECC.

HenaBHue uccnenoBanus moka3ajid, 4TO UCCIEIOBAHUS JOJKHBI OMPENEATh
3¢ (HEKTUBHOCTH TJIA3MEHHOW CTEPWIM3AIMU, HAIPUMEP, SHIOCKOIOB C JIITUHHBIMU
HWJIMHIpAaMHA Majoro AuaMeTpa, a TaKKe CTEMeHb CTEPUIIM3AIMH YCTPOMCTB B HX
ynakoBke. Takke Ompeaesisuii CTENEeHb MOBPEKIACHUS IMOBEPXHOCTEH pPa3iUYHBIX
MaTepuaoB MO BO3ICUCTBUEM COTHEYHBIX JIyuel WM pa3paaos [3].
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AHAJIN3 THHOBAIIMOHHBIX OBOPYJ1OBAHUMU IJIs1 IMATHOCTUKHA
3ABOJIEBAHUH )KEJTYJOYHO-KUIIEYHOT' O TPAKTA
Kyopamunnaee M.b

Tawxenmckuti yHusepcumem uH@OPMAYUOHHbIX MEXHOI02UU UMEHU

Myxammaoa Anv-Xopazmuu, Tawxenm, Y36exucman

AHHOTauMsi: B 1anHOM Te3uce paccMaTpUBAIOTCS MHHOBAIIMOHHBIC
o0opynoBaHus JUIsl AUArHOCTUKHU TacTPOIHTEPOJIOTHYEcKUX 3abosieBaHuil. CrenaHo
aHallu3 HWHHOBAIIMOHHBIX OOOPYIOBaHUM TO KATETOPUSM KaK: TEXHUYECKHUE
XapaKTEPUCTUKHU, BpEeMsI UCCIEAOBaHUSA, CTOUMOCTh U TOUHOCTh JUArHOCTUPOBAHUSI.
[Ipoananu3upoBaHbl U MPUBEICHBI PE3YABTAThl MO KAY€CTBEHHBIM OIICHKAM PaOOTHI
JTAHHBIX METUITUHCKUX 000PYIOBaHUHM JIJISl JATBHEHIIIETO BHEAPEHNE B METUIIMHCKYIO
oTpacib. B cTarhe mpesyraraercs nmpuHIUI pabOThl MHHOBAIIMOHHOTO 00OPYIOBaHMUS
«SALIVA» nna oOHapyXeHUsS TacTPOIHTEPOJOTHUYECKUX 3a00Je€BaHUM, YTOOBI
YCKOPEHHO ¥ CBOEBPEMEHHO CTaBUTh JIMATHO3.

Kuarwuesbie cioBa: VccnenoBanus, HHHOBAIMS, 000PY/I0BaHMsI, TUArHOCTHKA,
racTPOIHTEPOJIOTHS, 3a00JICBAHMUSI.

OCHOBHAA YACTDb. B 1uMarHoCTUKH >KEIyJOYHO-KUIIEYHOTO TpakTa B
JTAHHOE BPEMsI UCIIONIb3YeTCs Pa3Hble MHHOBAIIMOHHBIE 000pynoBaHuy. JlnarnocTuka
3aboseBaHui xKemynouHo-kuieqHoro Tpakra (JKKT) sBisieTcs oqHOM U3 BaKHEUIIINX

obnacTeld MeTUIIMHBI, TOCKOJIbKY MHorue 3abosneBanus JKKT, Takue kak s3BbI, pak
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KENylIKa W KHUIIEYHUKA, XPOHHMUECKHE TaCTPUTHI U AYOJCHHUTHI, MOTYT TMPUBECTU K
CEPHE3HBIM OCIIOKHEHUSAM U JaKe CMEPTH.

WMuHoBanoHHBIe TexHOJMOoruu B oOmactu jaumarHoctuku JKKT  wmoryr
CIoCcOOCTBOBaTh Ha Oojiee TOYHONW M 3(PGEKTUBHOW TUATHOCTHUKHU 3a00JICBaHUMU, a
TaKKe YIy4dIIeHUN KadeCTBa KU3HH MMAIlMCHTOB.

OmHrM W3 TakuX WHHOBAIIMOHHBIX OOOpPYIOBaHWN ISl JUATHOCTHKHU
3a0o0JeBaHMi KKT ABIIACTCS ¢dubporactpockor, SABJIAIOLINICS
YCOBEPIIICHCTBOBAHHONW Bepcuell ractpockoma. DuOporacTpockon  MO3BOJSET
MEIUIIMHCKOMY TI€PCOHATy OCMOTPETh BHYTPEHHIOK IMOBEPXHOCTh KEIydKa U
JIBEHAIIATUIIEPCTHON KUIIIKU C TTIOMOIIBI0 ONITUYECKON CUCTEMBI M CBETOBOJIA. Takxke
(uOporacTpoCKon TMO3BOJISIET Bpady MOJYYUTh OHONCHUIO I JalbHEHUIIero
ucciaegoBanus [1,2].

Puc 1. dubporacrpockorn

Enie omHUM MHHOBAIIMOHHBIM O00OPYIOBAHUEM JUIsl TUATHOCTUKH 3a00J1eBaHUMN
KKT sdaBnsercs kancynbHass 3HIAOCKOIHS, KOTOpas II03BOJSET MEAULHUHCKOMY
MEpCOHATY OCMOTpPETh BHYTpeHHIO NOBepXxHOCTh JKKT, mcmonb3ys kamncymy c
KaMepoH, KOTOpasi MPOXOJUT Yepe3 NHUILECBAPUTEIbHYI0 CHUCTEMY U BBIBOJUTCS W3
opranu3ma Hapyxy. KancynpHas 3HA0CKOMHUS MOXKET OBbITh MOJIE3HA B CIIy4asx, KOTJaa
racTPOCKOIHUSI HE MOXET OBITh BBHITIOJHEHA HM3-32 OCJIOKHEHUN WJIM HEYTOOCTB IS
MalKeHTa.

Taxxe CymecTBYIOT MHHOBAIIMOHHBIE METOJIBI JIJIsl TMAaTHOCTUKH 3a00JIeBaHUI
KKT, Takue kak KHHOZHIOCKONHSA, KOTOpas MO3BOJIAET MEIUIIMHCKOMY IEPCOHATY
ocMmoTpeth ABWkeHWe mnuiud depe3 JKKT B pexume peanbHOro BpEMEHH, WU
TpaHcaOOMUHANIbHASL  YJIBTPA3BYKOBasl JMArHOCTHKA, KOTOpas IIO3BOJIAET Bpady
nonyuuTh uzoOpaxkeHue KKT ¢ moMOuIbl0 YIBTPa3BYKOBBIX BOJIH, MPOXOSIIUX
gyepe3 OpIOINIHYIO CTEHKY [3,4].
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Puc 2. KarncynbHast 3H10CKOIHS

CyliiecTByI0T psifi MHHOBAIIMOHHBIX METONIOB I 0O0paOOTKH M300paKeHuH,
Takue Kak kommbrlorepHas tomorpadust (KT) u MarHUTHO-pe30HaHCHAsE TOMOTpadus
(MPT), xotopbie MOTYT UcIONb30BaThes A AuarHoctuku 3adoneBanuii XKKT. KT u
MPT mno3BosisitoT monydarh Ooiiee jgeTaibHble H300pakeHusi opraHoB JKKT, yto
MOXXET TTOMOYb BpadyaM BBIABIISITH 3a00J1€BaHUs HA 00Jiee paHHUX CTAAUSX M TOUHEE
OTPENICTATh UX XapaKTePUCTUKHU.

KpoMe Toro, cymecTBylOT Takue

HMHHOBAIIMOHHBIC TCXHOJIOTHMH, KakK

BUpPTYyaJibHasi KOJIOHOCKOMHS, TIO3BOJISIIOIIMI Bpadyy OCMOTPETh BHYTPEHHIOIO
ITOBEPXHOCTDH TOJICTOM KHIIKU C ITOMOIIBIO KOMIIBIOTEPHON TOMOTpaduu. ITOT METO
MEHEE WHBAa3MBEH, YE€M TPAJUIIMOHHAS KOJIOHOCKOIHUS, U MOXET OBITh HAMHOIO
Jy4IIe JJ1s MalueHToB [5,6].

Tabnuya 1. Ananus npoepammHo-annapamuvlx KOMNJIEKCO8 NePEUYHOU OUACHOCTNUKU

o . Bpewms TouHOCTB

Ne | HammeHOBaHME yCTpOKCTBA CroiimocTb
JIMAarHOCTUKH JIMarHOCTUKH

1 | Factpockom 14,5 mutH cym 30 MUHYT 70%
2 | l'actpogyoneHockon 40 miH cyM 20 MuHYT 80%
3 | JyoxgeHockomn 66 MJITH CyM 15 muHyT 82%
4 | D3odarockon 72 MITH CyM 20 MUHYT 84%
5 | Kononockon 420 MiIH CyM 10 MuHyT 90%
6 | Buneoractpockon 61-150 maa cym | 10 munHyT 85
7 | Tonkuit ractpodubdpockon 90 muH cyMm 25 MUHYT 80%
8 | I'actpodpubpockon 138 muH cym 20 MuHYT 86%
9 | Huctodubdbpockon 112 mitH cym 20 MUHYT 81%
10 | l'actposnTEepOMOHUTOD 7,5 MIIH cyM 21 muHyTa 72,50%
11 | 'actpomanomeTp 71 MIH cyM 10 MuHYT 84,50%
12 | KucnotHslil ractpoMeTp 71 MuH cyM 3 yaca 85,50%
13 | AumgoracTpoMOHUTOP 71 MuH cyMm 3 yaca 86,50%
14 | caroHa 3 MJIH cyMm 2 MUHYTBI 98%

B 1iesoM, "HHOBAITMOHHBIC TEXHOJIOTHHU B 00JIACTH JMATHOCTUKH 3a00JIeBaHUM
KKT mnpemymaraior HOBBIE BO3MOXKHOCTH JUisi Oojiee TOWHOW U 3(PexkTuBHOU
JIMArHOCTHKYU 3a00JIeBaHUMN, a TaKXKe YITy4IIeHHs KauyecTBa >KU3HM TMAIlMeHTOB. TeMm

HC MCHCEC, HCO6XO,Z[I/IMO YUYUTBIBATDH (b&KTOpI)I, TaKHNEC KaK CTOUMOCTb, JOCTYIIHOCTb U
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OIIBIT CIICHUAJIMCTOB, IIpH BI>I60p€ Haujiydymero MCETroaa JAJWAarHOCTHKH — JJIA

KOHKPETHOTO MarueHTa [7].

MPT ckaHep

“sacrorkan
KarTyussa

NaumexT LN} ’ Pajyo-

Fpagwestwan
xaryuixa

Manmr

Puc 3. MaruutHo-pe3onancHas Tomorpadust (MPT)
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BJIAJKHOCTH BO3/IYXA U EE 3HAUEHME JIJ1S " KUBBIX
OPI'AHU3MOB
Yoéainoynnaesea Bazupa Ilamuaxanoena, Hapoaeg /[ncaxonzup Azamam yenu
Tawxenmckas MeOUYUHCKAask akaoemusl

Aunomayus: B amou cmamve mbl n02060pumM 0 GIUAHUU BNAHCHOCMU 8030YXA
Ha KU3HENEATENbHOCTb 4YeloBeKa. [losHakomumuvcs ¢ NOHAMUEM  6]1adHCHOCMb
6030YXa, BbIACHUMb OM KAKUX NAPAMEMPO8 OHA 3A6UCUM, KAK GbIYUCTAEICAL.

Kniouesvie cnosa: enasicnocmu  6030yxa, OMHOCUMENbHAS  BIANCHOCHD,
abcontomuas enaxcHocmo, euepomemp, llcuxpomemp, ucnapenus enaeu, Boosnotl

nap, npocHo30m I’lOZOObl, Eﬂecm}m;uii CUHONMUK.
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BBognass 4yacth. CerogHs NPAKTUYECKH KaXKIbIA YEJOBEK €XKEIHEBHO
CTaJIKMBAETCSI C IPOTHO30M TOrojbl. MbI €ro MOXEM YCIbIIATh IO PajHo,
TEJIEBUACHUIO U MPOCTO MMOCMOTPETh HA MOMYJISPHBIX CalTax TMCMETeo. JleraemM Mbl
3TO JJIsl TOTO, YTOOBI Y3HATH, KaKasi IOT0/1a HAC CEeroAHs kaeT. OeThes Teriee, B3SITh
30HT, WJIH, IO BO3MOXXHOCTH, MPOCTO HE BBIXOAUTH M3 jaoMa. OJHUX HHTEPECYET
TOJIBKO TEMIIEpATypa, IPyrue e MOTYyT OOpaTUTh BHUMAHUE HA BETEP, €LIE MEHbIIEE
KOJIMYECTBO JIIOZICH 3amHTEpecyeTcs arMochepHbIM naBicHHeM. M yx maBaiiTe
MPU3HAEMCSI YECTHO, BPAJl JIU KOro-HUOYAb W3 HAC 3aUHTEPECYET TaKOW mapamerp
IIOTOJIbI, KaK BJIAXXHOCTb. A BOT M 3ps, BEIb BIAXKHOCTH BO3JyXa HMMEET OYCHb
00JIbII0€ 3HAYEHUE JIJIsI HOPMAJIbHOM KU3HEAESITEIbHOCTH YEI0BEKa.

OTHOCHUTENBHAS BIAXKHOCTH BO3JyXa - BaXKHBIM SKOJIOTMYECKUI IOKA3aTelb
cpenbl. MHOrue JIOOM IMOPOM Nake MEpee3karoT W3 OJHOTO palioHa B JPYyToW,
KaIysICh Ha OYEHb ChIPOH, 1100, HA0OOPOT, OYEHB CYXOM KIIMMAT. PUTM cOBpeMEHHOM
’KU3HU BBIHY)KJIA€T JIIOAEH OOJBIIYIO0 YACTh BPEMEHHU NMPOBOJUTH B MOMEIICHUH, OYy/Ib
TO KJacc, oduc, kBaprupa. CozgaHue KOMPOPTHBIX YCIOBUN B MecTaXx OOUTaHUS —
3ajor Hamero 310poBbsi. K coxanenuto, mnpoOieMa nojaepKaHUs HEOOXOIUMOTO
YPOBHSL BIAQXHOCTH B KWIbIX M pabOYMX TIOMEIICHUSX BCEPhE3 HUKOIAA HE
BOCIIPUHUMAJACh. A MEXIy TEM, 3UMOU U JIETOM BO BpeMsl pabOThl LIEHTPAJIBLHOTO
OTOIUIEHUS] WA KOHIAWULMOHEPOB, BO3AYX COAEPKUT CIMIIKOM MaJO BJard, a 3TO
BPEAHO Kak JUIsi HOPMaJIbHOT'O CAMOYYBCTBHUSI YEJIOBEKa, TaK M ISl OOJBIIMHCTBA
KOMHATHBIX pAaCTEHUH, U JaXXe JIJIs1 COXPAHHOCTH JIepeBIHHON Mebenu. M3BecTHO, 4To
yenoBek Ha 80-90% cocTtouT M3 BOABI, HO HE BCE JIOTAJIbIBAIOTCS, YTO YpPOBEHH
BIQKHOCTH B arMocdepe HWIrpaeT 3HAUUTENbHYIO pPOJb B JKU3HU denoBeK. OT
BJIQKHOCTU 3aBUCUT MHTEHCUBHOCTb WCIAPEHUS BIJIATM C IIOBEPXHOCTH KOXKHU
yeloBeKa. A HCHapeHue BJjarn uMMeeT OONbIIOe 3HAYeHHE ISl TEPMOPErYISINU
opranusMa. [Ipy ciIMIIKOM HU3KOM WM CIIMIIKOM BBICOKOW BIIaKHOCTH HaOIIOIaeTCs
ObICTpasi yTOMJISIEMOCTh YEJIOBEKA, YXYAIICHUE BOCTIPUATUS U TaMSITH.

BonsHoN map B BO3myxe, HECMOTpsS Ha OTPOMHBIE IOBEPXHOCTH OKEAHOB,
MOpEH, 03ep U PEeK, He SIBIISETCS HACBIIICHHBIM: arMoc(epa — «OTKPBITBII COCYm».
IlepemernieHne BO3AYIIHBIX MacC IPUBOAUT K TOMY, YTO B OJHUX MECTAaX Halleu
MJIaHEThl B JAaHHBI MOMEHT MCIApeHue BOABI MpeodiaagaeT Haja KOHJEHCAllMen, a B
Ipyrux, HA000POT, MpeodIIaaeT KOHIEHCALIHSL.

ConepxkaHue BOASHOTO Iapa B BO3AYXE — €r0 BIAXHOCTh — XapaKTepU3yeTCs

pAOIOM BECJIMYHH.
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I[MapumnanbHoe naBjieHue BOASHOrO napa. OQHUM U3 OCHOBHBIX MapaMeTpPOB
BO31yXa, Ha KOTOpPBIM CIEAyeT YAEIUTh BHUMaHUE TIPU MPOCKTUPOBAHUU
THEBMOCHCTEM, SIBIISIETCSI BJIAXXHOCTH, T.€. KOJIMYECTBO COEPKALIErocs B BO3IyXe
BOJIIHOTO Mapa. Bo3ayx, moctynaromuii B KOMIIPECCOP M3 OKPYKAIOIIEH Cpebl,
BCETNIa COACPKUT Blary. BemnuuHy, XapaKTepU3yIOIIyl0, CKOJBKO WUMEHHO TpaMM
BOJIBI COJICPKUT KyOMUECKUI METP BO3/yXa, HA3bIBAIOT «aOCOIIOTHOMN BIIAKHOCTBIOY.
YCcTaHOBIIEHO, 4YTO CHOCOOHOCTH BO3MyXa VIAEPKHBATh BOIY 3aBUCHUT TJIABHBIM
oOpazoMm oT ero Ttemmeparypsl. Hampumep mnpu Ttemneparype +20°C, oauH
KyOumdeckuii MeTp Bo3ayxa (1moa arMocepHBIM JIaBIICHHEM) CIIOCOOCH yaep)KaTh
17,31 rpamm Boabl, a npu temneparype -20°C Bcero 0,88 rpamma.

OTHoOCUTE/IbHA BJIAKHOCTL.HO, Kak mpaBuiio, UCXOAHBIM BO3/yX HACHIIICH
BOJISTHBIM TIAPOM 9aCTUYIHO. J[711 TOTO 94TOOBI OPHUEHTHUPOBATHCS, HACKOJIBKO CHUIIHHO
YBJIQXHEH BO3YX OTHOCHUTEIHHO CBOCH MAaKCHMAaJbHON CITOCOOHOCTH YACpPKUBATH
BJIaTy, WCITOB3YEeTCS TIOHATHE «OTHOCHTENBbHAS BIAKHOCTE». OTHOCHTEIBHYIO
BJIQKHOCTh 3aMEpSIOT CIEHHUAIbHBIMU TMpuOOpaMu — «rurpoMmerpammy». s
MPaBUJILHOTO MPOCKTUPOBAHUSI TEXHOJOTHYECKON IEMOYKU 10 MPOU3BOJICTBY
CKaToOro BO3/[yXa Ba)KHO 3HATh OTHOCUTENbHYIO BIQKHOCTb UCXOJHOTO BO3/AyXa, WU
Mana3oH ee KoJIeOaHuii.

AOCOJIIOTHASL BJIAKHOCTB. 33 XapAKTEPUCTHUKY BIIAJKHOCTH BO3JyXa MOXKET
OBITh TIPUHATA IUIOTHOCTH BOJSHOIO ITapa P, COACPIKAIIErocs B BO3AyXe. OTYy
BEJIMYMHY HA3bIBAIOT a0COJIFOTHOW BIIAXKHOCTHIO M HM3-32 €€ MaJIOCTH BBIPAXKAIOT B
rpaMmax Ha KyOudeckudt MeTp. AOCONIOTHAs BIAXHOCTh, TaKUM 00pa3om,
MOKAa3bIBAET, CKOJILKO BOJISHOTO Mapa B rpaMMax COJIEPKHUTCS B 1 KyOM4ecKoM MeTpe
BO3/yXa.

OTHocHuTeIbHAS BJIAKHOCTh.3HAHNE TTAPIIUATBHOTO JAaBJICHUS BOISHOTO Tapa
WM a0COTIOTHOM BIQXKHOCTH HUYETO HE TOBOPUT O TOM, HACKOJIBKO BOJISHOM Tap B
JAHHBIX YCIOBUSAX JaJIEK OT HACBIIIEHUS. A WMEHHO OT JTOTO 3aBUCHT
WHTEHCUBHOCTh WCHAPCHHUS BOJBI M, CIICOBATEIILHO, TIOTEPS BJArd >KUBBIMH
opranuzMamu. OT TOTO e 3aBUCHUT OBICTPOTA BBICBIXaHUS TKAHEH, ITOYBBI, YBSITAHHE
pacTeHUd W MHOTOe€ Jpyroe. BOT modemy BBOAST BETWYHHY, MOKA3bIBAIOIILYIO,
HACKOJIbKO BOJITHOM Tap MpHU JaHHOW TeMriepaType OIM30K K HACHIIICHUIO, -
OTHOCUTETFHYIO BIAXHOCTh. OTHOCHUTEIHHOW BIAKHOCTHIO BO3IyXa () HA3BIBAIOT
BBIPAKCHHOE B MPOIICHTaX OTHOIICHUE MapIMajbHOTO JABICHHUS BOJSHOTO Iapa,
COZIEPIKAIETOCs B BO3AyXE MPH JAaHHOW TeMIlepaType, K JaBJICHUIO HACHIITICHHOTO

napa rnpu Tou ke Temreparype:
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Bocronp30BaBIINCE yPABHEHUMEM, MOXHO JJII OTHOCHUTEJIBHOM BIIA)KHOCTHU
MOJyYUTh emie OoAHy (opMmynay: p - aOCONMIOTHAas BIAXKHOCTh, @ Py — IJIOTHOCTb
HACBILIEHHOIO BOASHOTO IIapa IIPU JaHHOM TEMIIEpaType.

Wrak, niis BBIYKCIEHHUS] OTHOCHUTENIBHOW BIIAJXHOCTH HAJO 3HATh MAPLHUAIBHOE
JABJICHUE WM IUIOTHOCTh Iapa, COJNEPKAIIErocss B BO3AyXe NPU JaHHOU
TeMIIeparype, U JaBJICHUE WIIN IUIOTHOCTh HACBHILIEHHOIO BOJSHOIO I1apa IpU ATOHU
e Temreparype. JlaBieHue U INIOTHOCTh HACHIEHHOTO BOASHOIO Mapa MpHU pa3HbIX
TEeMIIepaTypax MOYKHO HaWTH, BOCHOJIb30BABIIMCH CHEUAIbHBIMA TaOIULAMHU,
KOTOPBIE UMEIOTCS B CIIPABOYHUKAX.

Touka pocebl. [lpy oxnaXxaeHUM BIAXKHOTO BO3AyXa IIPU ITOCTOSSTHHOM
JABJICHUA €r0 OTHOCUTEIBbHAs BIAXHOCTh  IIOBBIIIACTCA, TAK KAaK 4YE€M HUXKE
TeMIeparypa, TeM ONuKe NapluuaibHOE [aBJI€HHE Iapa B BO3AYXE K JIaBICHUIO
HACBIIIEHHOIO Napa. B KOHIEe KOHIIOB, IIap CTAHOBUTCS HACBILLICHHBIM. Temmeparypa,
IIPY KOTOPOU Nap, HAXOAIIMKCS B BO3/1yXE, CTAHOBUTCS HACBIIICHHBIM, Ha3bIBACTCS
TOYKOW POCHI. JlaBIeHME HACBIIIEHHOTIO BOJISIHOTO Mapa IMpU TEMIIEpaType BO31yXa,
PABHOU TOYKE POCHI, U €CTh MapLUaIbHOE JTaBICHUE BOASHOTO apa, COAEPKAIIETOCS
B armMocepe. [lpu oxnaxkaeHun Bo3Ayxa A0 TOYKH POCHl HAUMHAETCS KOHJIEHCALIUS
[1apOB: NOSABIIAETCA TyMaH, BBIIAAAET poca.

Baa:xxHocTh BO31yXa M ee 3HaYeHMe. BozsHOI nap noctymnaer B atMmocdepy
B pe3yJbTare Mpolecca HUCHAapeHus C MOBEPXHOCTH. lcmapeHue 3aBUCHT OT
TEMIIEPATyphl UCIIAPSIOLIEH ITOBEPXHOCTH U OT OTHOCUTEIIBHON BJIAXKHOCTU BO31yXa.
HacpliieHHbIl BO3yX HE MOXKET BMECTUTh OOJIbLIE Mapa, eciau TeMIlepaTypa ero He
noBbicuTCs. IIpu moBBIIEHHHM TeMIlEpaTypbl, OH YHAIAETCS OT HACBIICHUSA, IIPU
MOHWKEHUHU, HA00OpOT, B HEM MOXET HayaThCsl KOHJEHcalus. Tak MpOUCXOJUT,
HalpuMep, JIETHEW HOYBK IMPU SCHOM TOTOAE, CONPHUKACASICh C XOJOIHOU
MOBEPXHOCTBIO, OCTAaBIIET Ha HEW Kamenbku pockl. [lpu  orpunarensHou
TeMIIEpaType BbINaJacT UHEN. B Bo3ayXxe, OXITaxJarmemMcsi OT TOBEPXHOCTH I OT
MPUIIEIEro XOJIOAHOrO0 BO3Ayxa, oOpasyercss TymaH. OH COCTOUT W3 MEJKHUX
KalejleKk WM KPUCTAUIMKOB, B3BELICHHBIX B BO3JAyXe. B CHIBHO 3arps3HEHHOM
BO3/yXe 00pa3yercs IyCTOW TyMaH ¢ IPUMECHIO JIbIMa — CMOT.

OT BIAXXHOCTM 3aBUCUT MHTEHCHUBHOCTh HMCHAPEHUs BJark C MOBEPXHOCTH
KOKM 4YeJIOBEKa. A HCHapeHHe BJard UMeeT OOJIbIIOE 3HAUYCHUE AJIS MOIIEPIKAHMS
TEMIIEPATypbl TeJa MOCTOSHHOM. JIronu OOBIYHO YYBCTBYIOT ceOsl Jiydllle BO
BJIQKHOM BO3Ayxe. ONTHMaJbHOM [JI HAac SBJIAETCS OTHOCHUTENIbHASl BIAXHOCTb
Bo3nyxa oT 40 1o 60% npu temneparype 18 - 24°C. IIpu HU3KON BIAXKHOCTU MOMKET

BO3HUKHYTb CYyXOCTb CJIIM3UCTBIX 000JI04YEK U AbIXaTCIIbHBIX HYTefI H, KaK CJICACTBHUEC
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ATOrO, pa3BUBAETCS Kalledb W XpUNora. B Bo3ayxe ¢ OOJBIION OTHOCHUTEIHHOM
BIQXKHOCTBIO UCIIAPEHUE 3aMEIISIeTCS U OXJIaKIEHNEe He3HauuTenbHo. JKapa TpynaHee
NIEPEHOCUTCS MPHU BBICOKOHM BIIAXKHOCTH BO3/yXa. B 3THX yCIIOBUSIX 3aTPyHEH OTBOJ
TerJia 3a cueT ucrapeHust Biaru. [1oaToMy BO3MOXEH MeperpeB Tela, Hapylarouui
KU3ZHEJEATEIbHOCTh OpraHu3Ma.

«IIpupoaHbie» HHAUKATOPbI  BJAXKHOCTH  BO3AyXAa. UynecHbiMuU
CUHONTHKAMU SIBJSIIOTCS MHOTHME NTHIBL [locTOSHHO Haxomsich B armocdepe,
HEMOCPEJICTBEHHO MCHBIThIBasE Ha ceOe BO3JAEHCTBHE BCEX MPOUCXOIAIIUX B
BO3/YIIHOM OKEaHe W3MEHEHUH, NTHUIl B TEUEHHE BEKOB MPUOOPETU BBICOKYIO
YYBCTBUTEJIBHOCTh K M3MEHEHUIO aTMOC(EPHOrO JaBJICHUS, K YMEHBIICHHUIO
OCBEIIEHHOCTH (TOHKHE, IMpO3pauHble oOJaka, OCIaOJSIONIME COJTHEYHBIM CBET, -
MPEABECTHUKU HEHACThSI), K CKOTUICHUIO B aTMoc(epe IeKTpuuecTBa mepes] rpo3on
u T. 1. U, 4T0 0COOEHHO Ba)KHO, NTHUIBI PEArMpyIOT Ha BCE METEOPOJOTMYECKHE
M3MEHEHHUsSI 3apaHee. JTO HAXOAUT OTPAKEHHE B UX MEHUHU, KpUKaX, MOBEJACHUU U
eKEerogHbIX cpokax mnpuiéra. O npuOmKeHUd JOXKIA —3a0JarOBpEeMEHHO
CUTHAJIM3UPYIOT YEJIOBEKY MypaBbH M MU€nbl. llepBble cTapaTenbHO 3aKpbIBAIOT
BXO/Ibl B MYPaBEMHUK, BTOPBIE CUIAT B YAbAX U I'YAAT. MyXu U OCBI IIEpE]l HEHACTHEM
CTpEMSTCA 3aJleTeTh B TOMEIICHHE, JaXe B KaOMHBbI aBTOMOOWIIEH. XOpOILIO
MPEAYYBCTBYIOT I'po3y 0abOUYKH-KpanmuBHUIIBL. ECiIM B SICHYIO MOTOAY OHHU MIIYT
YKPBITHS B 3alMIIEHHBIX OT BETpa MECTaX, B MyUKaX CyXUX BETOK, yIjlaX JCPEBbLEB,
TO 3TO 3HAYUT, YTO YEPE3 HECKOJIBKO YaCOB MOYKHO OKUJaTh rpo3y. Ho ecnu mo3nHO
BEUEPOM CUJIbHO TPEILIAT Ky3HEUMKH, HAYTPO HACTYIIUT XOPOLIWi AeHb. Brromuecs B
BO3JyXe CTOJIOOM KOMapbl M MOIIKK OOBIYHO TOXKE IMPEBEIIAI0T XOPOIIYI0, SCHYIO
norony. Hekotopeie HacekoMble MO3BOJISIOT HAM MPeayraablBaTh MOTOAYy U Ha OoJjee
JUTUTEIBHBIN cpoK. UeM BhIIIE K OCEHU MYpaBbUHBIE KYy4UHd, TEM CypoBee OyleT 3uMa.
Ha xonomHyro 3uMy nO4Y€ibl 3QJIEIUIAIOT JIETOK, OCTaBJIsIA B HEM €JI€ 3aMETHOE
OTBEPCTHE, a K TEIION 3UME OH OCTAETCSI OTKPBITHIM.

Biausinne BJI2KHOCTH BO31yXa HA KU3HEAEATEIbHOCTH YeJI0BEKA.

BrnaxxHocTe BO37yxa, CYIIECTBEHHO BIMSS Ha TEIUIOOOMEH OpraHu3ma C
OKpYKarolel cpenoi, uMeeT OOJbIIT0e 3HAYCHHE /IS KU3HENCITeIbHOCTH YeJI0BEKa.
JItonu 0OBIYHO YYBCTBYIOT ce0s JIydllle BO BIaXKHOM BO3ayxe. OnTUMaIbHOM 11 Hac
SIBJISIETCS OTHOCUTENbHAS BIAXKHOCTh BO3ayXxa oT 45 no 55% npu temneparype 18 -
24°C. IlepecymieHHbIM BO3yX — 3TO €HIE W MpsiMas Yyrpo3a 370pPOBbI0, OPTaHU3MY
OCTPO HE XBaTaeT KHUCJIOpOJa, a OTCoAa — YTOMIISIEMOCTb, HEBO3MOXXHOCTb

COCPENOTOUNTHCS, IMOBBIIICHHAs HAarpy3ka Ha cepaue. beictpee crapeer xoxka. Ha
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IEPECYIIEHHBIX CIU3UCTBIX HOCA U rOpJia JETKO MOCENAI0TCS MUKPOOBI, a 3HAYUT, BbI
qale MpOCTYXKAaeTeCh. 3aBUCUT OT BO3[yXa HE TOJBKO HAIlle C BAMH 3/10POBbE, HO U
IICUXOJIOTUYECKUI HAcTpol. B HEKOTOpPBIX IMOMEIIEHUSAX Mbl UyBCTBYEM ce€Os HE
OYEHb XOpOILIO, XOTS M HE MOXKEM IOHITh NPUYMHBI 3TOro. IIpm 3TOM yenosek B
cpenHeM Oompiie 20 4yacoB B CyTKH IMPOBOJUT B 3aKPBIThIX MoMenieHusx. Jlroau
BECbMa BOCHPHUHUMYMBBI K BIAKHOCTH. OT HEe 3aBUCUT MHTEHCHUBHOCTH HCHApEHHUS
BJIaru C MOBEPXHOCTH KOXKHU. [Ipu BBICOKOW BIIaXHOCTH, OCOOEHHO B >KapKUil JICHb,
UCIIAPEHUE BJIArM C IMOBEPXHOCTH KOXKM YMEHBIIAETCS W IMO3TOMY 3aTPYIHSACTCS
TEPMOPETYJSIUSA  YEJIOBEYECKOro OpraHm3ma. B CyXxoM BO3ayxe, HalpoOTHB,
IPOUCXOJUT OBICTPOE HCIAPEHHME BJIArM C MOBEPXHOCTH KOXKH, YTO INPUBOIUT K
BBICBIXaHUIO CIM3UCTBIX 000JIOUEK IBIXATEIbHBIX MyTEH.

3akiroueHue. B 3akiIr04eHUM MOKHO cKa3aTh 4To, Kaknplii M3 Hac JOJDKEH
3HAaTh, KAKUM BO3JyXOM OH JBIIIAT U COOTBETCTBYET JIM €ro KOHLEHTpauus s
XOpOUIEr0 CaMOYYBCTBHSI M 3A0pOBbs. [IpakThueckas 3HAYMMOCTBH HCCIIETOBAHMS
3aKII0YaeTcs B C(OPMYJIHMPOBAHHBIX CHOCOOAX TMOBBILECHUS W  TOHMKEHHUS
BJIQAXKHOCTH BO31yXa. Boja sBiseTcs BaXHEMIIMM 3JIEMEHTOM Uil 0OecledeHus
HOPMAJIbHOM KU3HEIEATEIBbHOCTH. B opraHu3m deimoBeka OHa B OCHOBHOM
NOCTyIaeT C MNHIIed Wik nuTtbeM. OHAKo, JOCTaTOYHOE KOJIMYECTBO BIaru
HEOOXOAMMO HE TOJIbKO BHYTPEHHUM OpraHaM, HO U CIM3UCTBIM 000JO0YKaM TJia3,
IbIXaTeNbHBIX MyTeH, Koxke. CemoBaTeNbHO, BaXXHO HE TOJIBKO MOTpeOsIeHHe
KUJIKOCTH BOBHYTPb, HO U TOJIyYEHUE €€ U3 OKPYKAIOIIEro BJIAXKHOIO Bo3ayxa. Jlims
HOPMAJIbHOTO  CaMOYyBCTBHSI JIIOJ€d B IOMEUIEHUWH, HEOOXOAUMO, YTOOBI
ONTUMaJIbHAs BIAXKHOCTh BO3AyXa cocTaBiisuia mpuMepHo oT 40 1o 60%.
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MCITIOJIb30BAHUE METO/J0B CTEHTUPOBAHWSI B COBPEMEHHOM
MEJIUIIUHE
Y.M. Aooyscaobaposa, K.A.Mykcunoea
Tawkenmcekasn MEOUYUHCKAS AKAOeMUs

BBenenne CTEHT — BBICOKOTEXHOJIOTHYECKAs KOHCTPYKIIMS, TIPEACTABISAIONIAS
co0ol TpyOuarhlil Kapkac, M3TOTOBJICHHBIM M3 MEIMUIIMHCKOTO cIulaBa (koOanbTa,
CTajJM, XpoMma, TaHTajla, TUIATUHBI U HUTHOJA), PACCACHIBAIOIIUXCS MaTEpPUAJIOB HIIU
MOJIMMEPOB € YITY4IIEHHOW OMOCOBMECTUMOCTBIO, KOTOPHIE, pa3MelIasich B MPOCBETE
CY’KEHHOTO COCYy/la, PacCUIUpsilOT €ro W BO30OHOBISIIOT TOK KPOBU IO HEMY.
CreHTHUpOBaHUE COCYIIOB, MO CPAaBHEHHUIO C IIYHTHPOBAHHEM, HE TpelyeT pazpesa
TPYAHOM KIIETKH, HAJOXKECHUS IIBOB W JUIUTEIBHOTO BOCCTAHOBJIEHHUS TOCIE
onepaunu. CymectByer okoino 400 TUNOB  CTEHTOB,  OTIMYAKOLIUXCS
IIPOU3BOAUTEIIEM, COCTABOM, STYEMKAMHU, TIOKPBITUEM U CUCTEMOU ITOCTAaHOBKU. Bubl
KOHCTPYKIIMM  cTeHTa: bammoH-pacimupsieMblil:  TyOyJsipHBIN;,  CIMpaJIbHBIM,
MIPOBOJIOYHBIN; CUHYCOUJANbHBINA (KOJIblIeBOM). CaMopacHIMpsronIuiicss (ceTdyarslii).
Sueliky pa3mendaroT Ha 3aKPBIThIE, OTKPBITBIC, C pEe3epByapaMu, pa3IMYHOU
TOJIIIUHOW 0anok, mnepembiuek. DOopMbl CTEHTA: UUIMHAPUYECKAs; KOHYCHas;
OoudypkanvoHHas; yiabTpaHu3KkonpoduibHas (I Y3KUX COCylnoB). PasHoBUIHOCTH
CTEHTOB MO TuUIy TNOKphITHs: «[laccuBHOE»: KapOOHOBOE; OKCUHHUTPHUJ TUTAHA;
«HMCKYCCTBEHHBIM SHIOTENHI». MexaHudeckoe: CTEHT-TpadThl; ¢ MHUKPOCETKOM.
JlekapcTBEHHBIE: JTUMYCHI; MaKIUTaKcenb; apyrue («Takponumycy, «Tpanuaun,
«JlexcameTazony, «l'emapuny»). ['MOpuaHOE (COUETaHNE AKTUBHOTO U MMACCUBHOIO).

AKTYyaJIbHOCTb. YpECKOXKHOE BMEIIATEIILCTBO HA KOPOHAPHBIX apTEPHUIX
(UKB) siBnsieTcsi caMbIM 4YacTO BBIMOJHAEMBIM XUPYPTUYECKUM BMEIIATEILCTBOM B
kapauosniorud. Ero BeilloNHEHHWE aOCOIIOTHO TMOKAa3aHO M YAY4IIAeT MPOTHO3
MalMeHTOB ¢ MH(pApKTOM MHUOKapaa. B To BpeMs kak aiig OOJMBHBIX CTAOMIHHOU
HIIEMHYCCKOM OO0JIe3HBIO cepjla IenaecoodpasHocts mposeAacHus UKB ¢ mensio
YIIyYLIEHHS ITPOTHO3a HE OUEBUIHO.

BonbIIMHCTBO peKOMEHATebHBIX JTIOKYMEHTOB OO0CYXKJaeT HEOO0XOIUMOCTh
BoinoHeHUss YKB npu crabuibHOM uHIleMHYEeCKoW OOJIE3HM cepjila B ciydae
COXpPAHEHHUsI CTEHOKapJAWU MpPU ONTUMAJIbHOW MEIUKAMEHTO3HOW TEpaNuu C LEJbIO
YMEHBIIICHUSI KOJIMUECTBAa OOJEBBIX MPUCTYNOB. B TO e BpeMs MaIMeHThl HEPEIKO
paccMmarpuBaroT nporenypy UKB kak meTon usnedeHus OT WUIIEMUYECKON OOJIe3HH
cepama. B cBs3u ¢ WeM Menbl0 OOCYXIAIOMIErocs HCCIeAOBaHMS ObLTa OIEHKA
NOHUMAaHHs TAUUEeHTaMu MpeumymiecTB BbinodHeHHss YKB B HE3KCTpeHHBIX

CUTyalluiXx.
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Heap wuccienoBaHusi  HajJa)XUBaHHWE KPOBOCHAOXKEHMs cepiua 3a Cuér
paciiipeHHs KOPOHapHBIX COCYJOB, B KOTOpPBIX BOCCTaHAaBIMBAETCA (QyHKLHUS
IIOJIHOLICHHOW TOCTABKHU KUCJIOPOJa K CEpALLY.

Metonsl npoBenenusst Koponaporpagusi npoxoauT B YCIOBHSX CIELUATbHO
000pyIOBaHHON  oOmepalMoHHOM, ocHaleHHoW anruorpadom. HccnenoBanue
IIPOBOJUTCS B IUIAHOBOM WJIM B OKCTpeHHOM mopsake. Ilpu nmanoBon
KOpOHaporpaguu MalMEeHTy MPUAETCS MOATOTOBUTCA K MpOIenype: Jedyalnii Bpad
HaKaHyHE IIPOLEAYpPbI HOAPOOHO paccKa3bIBAaeT O MOJATOTOBKE.

B xone oOcienoBanust o1 KOHTPOJIEM PEHTIEHOBCKUX JIyuel uepe3 MpOKoJl B
OepEeHHOI apTepuu WM apTepuu Ha pyKe BBOAUTCS CIIELMAIbHBIA KaTeTep, KOTOPBIN
IIPOBOAUTCS K cepany mnanueHta. C  €ro IMOMOIIBI0 KOPOHAPHBIE apTEPHUU
3aMOJHAIOTCA PEHTIEHOKOHTPACTHBIM BEIIECTBOM. KOHTpAcT BUIHO IIPU U3IyYECHUH,
IIOATOMY C €r0 INOMOIIBIO Bpad OLIEHUBAET COCTOSIHUE AapTEPUAIBHOIO JEpEBa,
HaXOJIMUT MOBPEXKICHHbBIE YYACTKH HA SKpaHe aHruorpada.

Ecnu B xozne xopoHaporpaduu Bpad BUIUT B 3TOM HEOOXOJUMOCTb, BO3MOKHO
B IIpOLIECCE MCCIENOBAHUA IIPOBECTH KOPOHAPHOE CTEHTUPOBAHUE, ITOCKOJIBKY
JNOCTYII K COCy[aM CepALa B JTaHHOM CIIy4ae Y)KEe UMEETCsl.

[Ipu sTOM K cepilly MalnMeHTa JOCTAaBISIETCS €llle M CIEeUUabHbINA OajuioH C
KOPOHapHbIM CTEHTOM — THIPHUCHOCOOJIEHHEM, KOTOPOE BHEIPSETCSs B CTEHKH
MOPAXKEHHOTO COCyla U YAEP>KUBAET MPOCBET B OOJACTH BO3HUKHOBEHHMS CY)KEHHS.
bayton pasmyBaroT, pacimupsiss TEM CaMbIM CTEHT, KOTOPBIA BHEIPSETCS B CTEHKHU
cocynos. ITocne aToro karerep ynansercs U3 CoCyzaa, IMOCIE YEro BBIIOJIHAECTCS CEpUs
CHHUMKOB C IIOMOIIbIO KOTOPBIX OLIEHUBAKOT COCTOSHUE ApPTEpUN U KPOBOTOK IIOCIIE
VMMIUTAHTalMN CTEHTA.

BoiBoabl. TakuM 00pa3oM CTEHTUPOBAHUE SIBISETCS OJHUM U3 PPEKTUBHBIX
croco0OB JIeUEHHUs pPa3HbIX HWIIEMUYECKHX 3a00JIeBaHUIM cep/ia, KOPOHAPHBIX
apTepui, pACUIMPEHUE 3aKyIIOPEHHBIX COCYJOB C MHUHUMAJIBHOM TpaBMaTU3alUen
Tena marueHTa. Tak Kak cepaeyHbie 3a00JeBaHUS CUMTAIOTCS TJIIABHOW MPUYUHOM
YaCTHON CMEPTHOCTH B Y30EKHCTaHE, TaK)Ke€ OYeHb 4acTO HAOMIOMAIOTCS 3aKyIMOpKa
pa3HBIX COCYIOB XOJECTEPUHOBBIMM OJSIIKAMHM 3a CUET HEMpPAaBWJIBHOTO MUTAHUS,
Ype3MepHOe ynoTpediieHrne ObICTPhIX caxapoB MPUBOIUT K TaKUM MOCIEACTBUsAM. U
MyTEM YCTAHOBKM CTEHTOB MOXKHO MpPenynpenuTh 00Jie3Hb U JalbHEHIINE TIKEIbIe
OCJIO)KHEHMS.
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BIR XIL DARAJALI MIQDORDAGI SINOVLARNI BIR FAKTORLI
DISPERSION TAHLILI
Maxsudov V.G.
Toshkent tibbiyot akademiyasi

Dispersion tahlil — matematik statistika usullaridan biri bo‘lib, bir necha
omillarga bog‘liq tajribalar natijalarini tahlil gilishda, bu omillarning gaysi biri shu
tajriba natijasiga qanday ta’sir qilishini aniqlash usuli. Bu usulni 1925 yilda ingliz
statistik olimi R. Fisher agronomiyaga doir tajribalar natijalarini o‘rganish uchun
taklif qilgan. Dispersion taxlilning asosiy masalalaridan biri — tajribada kuzatilgan
natijalarning jami normal tagsimotga ega bo‘lgan bir xil tasodifiy migdor giymatlari
to‘plami yoki o‘rtacha qiymatlari turlicha bo‘lgan normal tagsimlangan bir necha
tasodifiy miqdorlar qiymatlari to‘plami ekanligini aniklashdan iborat. Dispersion
taxlilning eng sodda masalasi tajriba natijalariga ko‘ra bir xil dispersiyaga ega
bo‘lgan normal tagsimlangan tasodifiy miqdorlar guruhlarining o‘rta qiymatlari
tengligi haqidagi statistik gipotezani tekshirish masalasi bo‘lib hizmat qiladi.
Dispersion taxlilda shunga o‘xshash masalalarni hal qilishning migdoriy usullari
ishlab chiqilgan. Masalan, agar tajriba o‘tkazish mobaynidagi barcha o‘lchashlar
natijasi teng chigsa va tasodifiy xatolar normal tagsimot qoidasiga bo‘ysunsa, u holda
yakuniy natija maxsus (dispersion tagsimot) jadvallari yordamida aniqlanadi.
Dispersion taxlil aynigsa tibbiyot sohasidagi turli xil kasallik davolashda olingan
natijalarni tahlil qilish usullarni, yangi turdagi kasalliklarni aniqlash va ularni
solishtirish bilan bog‘liq bo‘lgan tajribalarning natijalarini tadqiq qilishda,
shuningdek, iqtisodiyot, texnika, biologiya va boshga sohalarda qo‘llaniladi.

[lmiy tadqiqotlarning sifatli va ishonchlilik darajasi ularni uslubiy jixatdan
to‘g‘ri  bajarilishiga  bog‘liq. Tajribalarning to‘g‘ri  bajarilishi, olingan
ma’lumotlarning ishonchli yoki ishonchli emasligini statistik tahlillar bo‘yicha
aniqlanadi. Statistik tahlilga oid savollarga “dispersion tahlil” deb nomlangan usul
yordamida aniqlik kiritiladi. Dispersion tahlil usuli qishloq xo‘jaligi va biologiya
tadqiqotlari uchun birinchi bo‘lib ingliz olimi R.A.Fisher tomonidan ishlab chiqilgan
va amaliyotga tadbiq qilindi.

Dispersion tahlil tadqiqotlarni rejalashtirish va uning ma’lumotlarini statistik
ishlov berishda keng qo‘llaniladi. Ikki va undan ortiq omillar o‘rganiladigan tarjibalar
ko‘p omilli tarjibalar bo‘ladi. Tibbiyot sohasida kasalliklar masalan allergologiya,
dermatologiya, diyetologiya, endokrinologiya, gastroenterologiya, gematologiya,
immunologiya, kardiologiya, narkologiya, oftalmologiya, xirurgiya, terapiya,

travmatologiya va ortopediya va boshga sohalarida ko‘p omilli tarjibalarda bir
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vaqtning o‘zida bir nechta omillar orqali o‘rganiladi. Keyingi yillarda barcha soxaalar
singari qishloq xo‘jaligida ham ko‘p omilli tarjibalarga bo‘lgan ehtiyoj ortib
bormoqgda. Ma’lumki, ko‘p omilli tarjibalar olib borish bir vaqtning o‘zida bir necha
savollarga javob olish, ilmiy ish samaradorligini oshirish imkoniyatini beradi. Lekin,
ko‘p omilli tarjibalar olib borish bilan birga, tarjiba natijalarini dispersion tahlil qilish
uslubiyatini to‘g‘ri amalga oshirish lozim. Ko‘p omilli tarjibalarda natijalarni
dispersion tahlil qilish bir omilli tajribalardagidan farq qiladi. Ko‘p omilli tajribalarda
tajriba natijalarini dispersion tahlil qilish qo‘yidagi tartibda olib boriladi.

Ko‘p omilli tajribalarda dispersion tahlil maqsadi va vazifasi - ko‘p omilli
tajriba ma’lumotlarining dispersion tahlil mohiyati va tehnikasini egallash,
qaralayotgan omillarning tasiri va o‘zaro tasirining ishonchliligini baholash, xususiy
farq bilan o‘rtacha orasidagi va o‘zaro ta’sir bilan bosh samaradorlik orasidagi
ishonarli farq haqida xulosa qilishdan iborat.

Ko‘p omilli (murakkab, kompleks) tajribalarda bir omil har xil fonda (o‘g‘it
turlari, shakllari, dozalari, qo‘llash usullari va muddatlari, ishlov berishlar, ikki xil
o‘tmishdosh va shu kabilar) sinaladi.

Bir yillik ekinlar bilan ko‘p omilli tajribalar natijalariga ishlov berish quyidagi
tartibda amalga oshiriladi. Yig‘ib olingan hosil ma’lumotlari jadval shakliga
keltiriladi hamda umumiy va o‘rtacha hosil aniglanadi. Kvadratlar summasi umumiy
og‘ish —S, takrorlanishlar bo‘yicha —S, variantlar bo‘yicha - S, qoldiq-Sz xuddi bir
omilli tajriba natijalarini hisoblagandagidek hisoblanadi. Ko‘p omilli tajribalarni
dispersion tahlil qilish ikki bosqichda amalga oshiriladi. Birinchi bosqich yakuniy
belgilarning umumiy variatsiyasini variant va qoldigqa variatsiyalanishi: Sy=S+S;.
Ikkinchi bosqich variantlar uchun foydalanishlar kvadrati variatsiyalanish manbaiga
mos keluvchi — o‘rganilayotgan omilning asosiy samarasi va ularning o‘zaro

munosabati singari komponentlarga ajratiladi.
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THE SELECTIVE DEATH OF NEURONAL POPULATIONS IN
DIFFERENT PATHOLOGIES
Kairat B.K.", Tuleukhanov S.T., Zinchenko V.P., Seitkadyr K.A.,
Malibayeva A.E.
Al-Farabi Kazakh National University, Almaty, Kazakhstan

E-mail: Bakytzhan.Kairat@kaznu.kz

Neurodegenerative diseases are one of the most pressing problems facing
modern medicine. Generally, in neurodegenerative pathologies, there is selective
death of certain types of neurons. Identifying the essence of this problem will help to
better understand the basis of neurodegenerative processes, it will contribute to the
development of new approaches to targeted therapy of neurodegenerative diseases,
the creation of highly specific neuroprotective drugs, including preventive, that is
capable of slowing down the natural age-related degenerative changes in the brain.
This article presents studies on the involvement of calcium-permeable kainate and
AMPA receptors in neuronal protective signalling under various pathological

conditions.
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The phenomenon of differential sensitivity of neuronal populations to stress
situations, leading to cellular damage or death and the onset of neurodegenerative
diseases, is common in the central nervous system (CNS). The most sensitive neurons
in Alzheimer's disease, for example, are found to be those in the entorhinal cortex,
CAl area of the hippocampus, frontal cortex and amygdala [1]. If Parkinson's disease
occurs, dopaminergic neurons in the substantia nigra are the first to die [2]. And
lastly, amyotrophic lateral sclerosis is characterised by the death of mainly motor
neurons of the spinal cord as well as cortical and brainstem neurons [3]. This fact that
different parts of the brain are characterised by different sensitivity to
neurodegenerative diseases reflects both the specificity in the etiology of each disease
and the heterogeneity of cellular responses to the damaging effects that accompany
different CNS pathologies. The phenomenon of selective neuronal vulnerability
(SNV) is not explained by differences in the location of neuronal populations alone.
The SNV even within a single brain region, such as the hippocampus or entorhinal
cortex, manifests itself as a different sensitivity of neuronal populations to stress or
pathology. For example, CAl zone hippocampal neurons are more sensitive than
CA3 zones to certain adverse conditions such as global cerebral ischaemia, early
onset Alzheimer's disease, chronic epileptic seizures, ageing and oxidative stress [4].
Alternatively, transentorial neurons are more susceptible to neurodegenerative
damage than are neurons in the entorhinal cortex and CA1 region of the hippocampus
[1].

Many authors have shown a correlation between the variability of neuronal
sensitivity and the proteins expressed in the cells. An injection of kainic acid or
pilocarpine in animal models leads to selective death of hippocampal neurons,
characterised by hyperexcitability of the limbic network and recurrent seizures [5].

Immunocytochemical studies showed that the CAl region glutamate
decarboxylase-positive interneurons were the first to die, and it was the subtype of
interneurons located in strata oriens and alveus (O/A-INs) that had parvalbumin (PV)
and somatostatin (SOM) proteins present [6]. Other GAD-positive neurons remained
alive, including interneurons located at the strata radiatum and lacunosum-moleculare
interface (R/LM-INs) [7]. Interestingly, kainic acid and pilocarpine cause seizures
and cell death via different receptors, yet they cause the same group of cells to die.

Alzheimer's disease model experiments have shown that interneurons expressing

86




somatostatin and neuropeptide Y are killed to a greater extent, but not parvalbumin-
positive interneurons [8]. One of the reasons for these differences in the sensitivity of
neurons to damage is calcium signalling.

The calcium signalling plays an important role in the regulation and
maintenance of neuronal functions such as neurotransmitter secretion, excitability,

outgrowth, synaptic plasticity, gene transcription and cell survival [9].

I Neurodegenerative dysfunctions HI Glutamate accumulation I

v

Hyperstimulation of calcium-permeable . 041 .
‘ kainate and AMPA, receplors I—>‘ Increased in [Ca?*]; concentration

v

Direct or indirect influence —

Calpains; phospholipase A2;
caspases; endonucleases; Ca2+-
dependent protein kinases;
dysfunction of ion transporters

v

Mitochondrial degradation; plasma
membrane damage; cytoskeleton
degradation; free radical production; f——> Apoptosis or necrosis
NO production; DNA fragmentation;
cellular oedema: acidosis

Figure. Consequences of excessively high [Ca®"]; concentrations [10]

Intracellular calcium concentration is a potent activation stimulus for multiple
signalling cascades, and abnormal increases in intracellular calcium can lead to
cellular dysfunction or death. This calcium increases may be due to impaired
cytosolic calcium transport into the extracellular space and the mitochondria, a
decrease in cytosolic calcium-binding buffer proteins or calcium entry via potential-
dependent calcium channels and glutamate ionotropic receptors. An increase in
cytosolic calcium can subsequently lead to calcium release from the endoplasmic
reticulum and activation of the caspase-dependent apoptosis pathway as a result of
mitochondrial permeabilization (figure). Also, an increase in [Ca®']; can lead to
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activation of mitochondrial dehydrogenases, inhibition of complex I, production of
reactive oxygen species (ROS) and, consequently, to oxidative stress [10].

One significant component of calcium dysregulation is uncontrolled calcium
entry via glutamate ionotropic receptors, in particular via calcium-permeable kainate
and AMPA receptors.

All neurons with calcium-permeable AMPA/KA receptors (Ca-A/K) do not
degenerate in the same way during disease. For example, midbrain GABAergic
neurons expressing large numbers of these receptors remain intact with some
exceptions (e.g. somatostatin-ergic neurons in Alzheimer's disease and chylar
interneurons in epilepsy and ischaemia). Consequently, the sensitivity of Ca-A/K-
expressing neurons must depend on some additional factors, such as the number of
these receptors and the degree of desensitisation controlled by alternative mRNA
splicing. A further factor, as described above, is the amount of calcium-binding buffer
proteins in the cytoplasm of the cells. Carriedo S.G. et al. compared midbrain
GABAergic neurons with spinal cord motor neurons and found that short-term
application of AMPA or kainic acid caused severe calcium overload in the
mitochondria of motor neurons, but not in GABAergic neurons. This is due to the
high concentration of calcium-binding proteins in GABAergic neurons, which
prevent calcium overload in the mitochondria.

As for the varying degrees of desensitisation, a number of studies have shown
that it is those neurons in which the application of AMPA/kainate receptor agonists
causes a calcium signal without desensitisation that die first.

To summarise, there is literary evidence that kainate receptors can modulate
synchronous spontaneous calcium oscillations (along with other glutamate receptors).
In this context, it is of great interest to investigate the mechanistic regulation by
kainate receptors of spontaneous synchronous calcium oscillations of hippocampal
neurons 1in culture. Taking into account the considered dependence of
neurotransmitter secretion on cytosolic calcium, the influence of calcium-conducting
kainate receptors on the calcium concentration in presynaptic terminals and thereby
on the whole process of secretion and neuronal network functioning can be assumed.
Similarly, the existence in the central nervous system of populations of neurons with
different sensitivity to neurotoxic effects, particularly in the kainate model of
epileptic seizures, suggests a special role for the influence of kainate receptors on
[Ca’"]; levels, as cytosolic calcium is the main trigger of cell death.
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Nevertheless, a review of the literature showed that researchers often use
methods of recording cell activity that do not allow the individual responses of
multiple cells to be analysed. Considering the wide variability of neuronal responses,
this places certain limitations on the interpretation of the data obtained. And one
possible solution to this problem could be to develop a method for quantitatively
analysing the interaction of ligands with kainate receptors in hundreds of cells
simultaneously. This requires consideration of several factors affecting the signals
recorded, chief among which are desensitisation effects, expression of various
combinations of kainate receptor subunits in cells, and changes in the quantitative and
subunit composition of receptors during neuronal growth and differentiation.
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JEYEBHBIE D®®EKTHI CEAHCOB BHOAKYCTHUYECKOM
KOPPEKIIUMN.
Hemamoes LK., Aooynnaes H.H., Hazupoe P.M.
Tawkenmckuti 20cy0apcmeeHHblll MeXHUYECKUll YHUgepcumem

BoccranoBnenue (pyHKIIMOHAIBHOTO COCTOSIHUS — HOpMaJTU3aIlysl MoKa3arenei
ANEKTPOIHIEePaTorpaMMBbl;

Hopmanuzanuss mncuxo(pU3HOIOTHYECKUX M TICHXOJOTHYECKUX ITOKa3aresei
(ynmydieHue — TCHXO3MOITMOHAIBHOTO — COCTOSHHUS,  YIyYIIEHHE  HACTPOCHWSI,

ITIOBBIIIICHUEC AKTUBHOCTH, CHMKCHUC OMOIIMOHAJBHOI'O HAaITPsKCHUA "
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YTOMJISIEMOCTH, HOpMallM3allisi CHa M ammeTuTa, yMEHbIleHHe (QUKcalMK Ha
COOCTBEHHOM CUTYallMH, CHI)KEHUE TTOKa3zareseil HeiipoTusma, aenpeccun) [1].

IrCMOAMHaMHKa (HGHTpaJH)HaSI 41 ABTOHOMHaAas peryisnuAd
JACESO
&~

KapAUOpeCIUPaTOPHOM CUCTEMBI, yAy4lUIEHUE  pPEaKTUBHOCTHU COCY/IOB,
HOpMaJIM3allMsl apTepUaIbHOIO JABICHUS U JIp.);

» VIMMyHOMOTyJISITOD;

» AHanbpreTuk (TOJIOBHas 0OJb HampspKeHUs, (QyHKIMOHAIBHASI TOJOBHAS WU
aHTMHO3HAas 00JIb MPU CTEHOKAPAUM U MH(pAPKTE MUOKapAa, Ipyrue BUIbI Ooieh);

» 00MeHHO-TpOo(HUIECKHUT;

Crumynupyoomuye H OOIIECYyKpeIIsomue (CTUMYISIUS TCUXUYECKOTO U
pPEUEBOr0 pa3BUTHs Yy JETEH C 3aJep>KKOM PEYeBOr0 M ICUXOPEUYEBOr0 pa3BUTHS,
3((HEeKTUBHOE BOCCTAHOBJICHHE pEYEBBIX W KOTHUTUBHBIX (YHKIUH TMOCHE
OpraHUYeCKUX MOPAKEHUH TOJIOBHOTO MO3ra U JIp.)

AnnaparHO-KOMIBIOTEPHbBIN KOMILJIEKC «Cunaxpo-C» «Cunaxpo-C»
MPECTaBIsIET COO0M KOMITBIOTEPU3UPOBAHHOE YCTPOMCTBO MpeoOpa3zoBaHus OOLIei
AJIEKTPUYECKON aKTUBHOCTHU T'OJIOBHOTO MO3ra B 3By4aHHE MY3BIKaJIbHOIO JUana3zoHa
g OMOAKyCTUYECKOW  HOpMaiM3alMM  MCUXO(U3HOIOTMYECKOTO  COCTOSIHMS
YeJioBeKa.

HevictBue anmapara «CuHxpo-C» OCHOBaHO Ha METOJe OMOaKyCTHYECKOU
KOPpPEKIIMM - CEHCOpHOW DI3OI-3aBUCMMON  HEHpOTEepanuu, aKTUBUPYIOLIEH
MEXaHU3Mbl ~ CaMOpPEryJsilud. buoakycTUdeckas KOpPpEeKUUs MPUMEHSETCS B
MEAMIMHCKUX LEeJIsAX JJs JIeYeHHs] psla MO3TOBbIX TUC(HYHKIMM, a Takxke B
HEMEIMIMHCKUX Leniax: B o00pa3oBaHMM, B CIOpTe, B NpOodecCHOHATBLHON
NEATEeIbHOCTH JIJIS MOBBIIICHHS pabOTOCIIOCOOHOCTH TOJIOBHOTO MO3Ta[2].

ANnapaTHo-BbIYHCJIUTEIbHBIN KoMILIeKC ""Cunxpo-C"
B MemuumHe »STOT METON HCHOJB3YETCS] IMPU HEMEAUKAMEHTO3HOM U

HEMHBA3MBHOM JICUCHUU (PYHKUMOHAJIBHBIX HApPYyIIEHUH LEHTPalIbHON HEPBHOM
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CUCTEMBI, TICUXOCOMAaTHMYeCKUX 3a00JeBaHUM M TMOCIEACTBUH OPraHUYECKUX
NOpa)XKEHUN TOJIOBHOTO Mo3ra. B gerckoil HeBposoruu komiuieke «CuHxpo-Cy»
3(G(HEKTUBHO TMPUMEHSETCS TPHU JICYEHUU Pa3JIMYHON MAaTOJOTHUHU, OOYCIOBICHHOM
POJIOBOM TpaBMOM, OPraHUYECKUM IMOPAKEHUEM TOJIOBHOTO MO3ra, OCIOKHEHHUSIMU
BaKIMHALIMK: 33JCPKKOW M HaApYIICHHEM IICUXWYECKOTO M PEYeBOrO pPa3BUTHS,
HEJOpa3BUTHUEM  OOmIeW  pedd, CHHIPOMOM  JeduiuTa  BHUMAHUS  C
TUNIEPAKTUBHOCTHIO [3]

B HememuIMHCKMX MeENSIX - HOpMaiu3alus MCUXO(PU3UOIOTHIECKOTO
COCTOSIHUSL OpraHu3Ma II0CJieé CTPECCOBBIX HAarpy3okK, ICUXOAPMOIMOHAIBHOIO H
YMCTBEHHOTO HanpspKeHus. Takxke noBbimaeTcs 3(h(OEKTUBHOCTD JOTONEIUYECKON U
MICUXOJIOTO-TIETATOTHYECKOM pabOTHI.
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FOTODINAMIK TERAPIYANING ASOSIY MEXANIZMLARI
Ibragimov Sh.B., Tursunov F.A.

Toshkent davlat tehnika universiteti, Toshkent, Ozbekiston.

Annotatsiya. Ushbu ishda fotodinamik terapiyaning terapevtik ta'siri o‘simta
to‘qimalarida to‘plangan fotosensibilizatorni ko‘rinadigan qizil nur bilan mahalliy
faollashtirishga asoslangan bo‘lib, bu fotokimyoviy reaktsiyaning rivojlanishiga va
o‘simta hujayralarining yo‘q qilinishiga olib keladi.

Kalit so‘zlar: fotodinamik terapiya, fotosensibilizator, fotosensitivlik,
fotokimyoviy reaktsiya.

Hozirgi kunga qadar klinik onkologiyada fotokimyo, fotobiologiya va kvant
fizikasi yutuqlariga asoslangan diagnostika va davolashning yangi usullari keng
tarqaldi. Ulardan foydalanish lazer texnologiyasining ixtirosi va rivojlanishidan keyin
mumkin bo‘ldi. Shu bilan birga, ta'siri ularning fotokimyoviy xususiyatlariga
asoslangan dori vositalaridan foydalanish bir asrdan ko‘proq vaqtdan beri davom
etmoqgda. Fotodinamik terapiya (PDT) davolashning nisbatan yangi usuli bo‘lib, u
dori vositalaridan - fotosensibilizatorlardan, ya'ni yorug‘likka sezgir bo‘lgan
moddalardan va fotosensibilizatorning yutilish cho‘qqisiga to‘g‘ri keladigan to‘lqin
uzunligi bilan past intensiv lazer nurlanishidan foydalanishdan iborat. PDT tezda
klinik onkologiyada o‘z o‘rnini topdi va davolash va kislorodda samarali ekanligini
isbotladi . turli bosqichlar va lokalizatsiya saratonini, shuningdek, bir qator o‘simta
bo‘lmagan kasalliklarni tadqiq qilish uchun qo‘llanilmoqda.

Fotodinamik terapiya mexanizmi murakkab va to‘liq tushunilmagan. PDT ning
o‘simta to‘qimalariga ta'sirining ikki fazasi mavjud: fotodinamik effekt, ba'zan
fotodinamik reaksiya deb ataladi va o‘simta tugaganidan keyin sodir bo‘ladigan
jarayonlar, ya'mi o‘simta to‘qimalarining o‘zini yo‘q qilish jarayoni. Ma'lumki,

PDTda asosiy rolni yorug‘lik kvantiga ta'sir qilganda hujayra membranalari va
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hujayra ichidagi organellalarning lipid va oqgsil molekulalarida hosil bo‘lgan yagona
yoki faol kislorod deb ataladi. Bunday holda, yagona kislorod molekula tarkibidagi
boshqga atomlar bilan atom bog‘larini buzadi va translatsion harakatni boshlaydi va 1
mksda 50 A masofaga oldinga siljiydi [4]. Erkin radikallar hosil bo‘lishi va hujayra
membranalarining shikastlanishi bilan molekula zanjiri buziladi va yo‘q qilinadi va
bu jarayon lazer nurlanishi boshlanganidan keyin bir necha daqiqada sodir bo‘ladi
[1]. Fotosensibilizator molekulasi yorug‘lik kvantini yutganda, shuningdek, singl va
uzoq umr ko‘radigan triplet holatga aylanadi. Bunda fotodinamik reaksiyani
kuchaytiruvchi rezonans kuzatiladi yoki triplet holatdagi fotosensibilizator
molekulasi energiyani kislorod molekulasiga o‘tkazib, uni singlet holatga o‘tkazadi.
Qo‘zg atilgan kislorod va fotosensibilizator molekulalari dastlabki holatiga qaytadi
va kimyoviy reaktsiyalarga kirisha oladi. Yangi kvant yorug‘lik energiyasi kelgandan
keyin butun tsikl gayta boshlanishi mumkin. Bir necha tsikllardan so‘ng
fotosensibilizator “yonib ketadi”, ya'ni fotodinamik reaksiyada ishtirok etish
gobiliyatini yo‘qotadi. Bu effekt fotoogartirish deb ataladi.

Fotodinamik reaktsiya natijasida o‘simta hujayralari nobud bo‘lgandan so‘ng,
hujayra o‘limiga olib keladigan sababdan qat'i nazar, to‘qimalarda sodir bo‘ladi.
Fagat qisman boshqa moddalar bilan kimyoviy reaksiyaga kirishuvchi va yangi hosil
bo‘lgan erkin radikallar orasidagi biokimyoviy reaksiyalarning rivojlanishini
belgilovchi atom kislorodi va erkin radikallarning hosil bo‘lishini gisman PDTning
0°‘ziga xos xususiyati deb hisoblash mumkin.

PDT natijasida o‘simtani yo‘q qilishda qon tomir komponenti deb ataladigan
muhim rol o‘ynaydi. PDT paytida tomirlarning shikastlanishini birinchi marta B.V.
Xenderson (1985), o‘simtani yo‘q qilishning asosiy mexanizmi deb hisoblagan.
Fotodinamik reaktsiyaning natijasi qon tomirlari endoteliyasining yo‘q qilinishi,
tromboksanning chiqishi bilan trombotsitlarning faollashishi va trombotsitlar
agregatsiyasi, parietal va okklyuziv tromblarning shakllanishi, interstitsial shish
natijasida kapillyarlarning siqilishi . Yuqorida aytilganlarning barchasi o‘simta
to‘qimalarida qon oqimining to‘liq to‘xtashiga va nekrozning rivojlanishiga qadar
buzilishiga olib keladi. Bir gator nomuvofigliklarda PDT mexanizmlaridan biri
sifatida fotodinamik ta'sir natijasida fotooksidlanish buzilishi natijasida kelib chiqqan
apoptoz qayd etilgan Mitoxondriyadagi fotosensibilizatorlar ishtirokida hujayra
o‘limida apoptozning roli ko‘rsatildi. Biroq, apoptozning fotodinamik terapiya
mexanizmidagi o‘rni haqidagi savol ochiq qolmoqda va keyingi tadqiqotlarni talab
qiladi. Immunitet tizimining PDTga ta'siri masalasi hali ham kam o‘rganilgan bo‘lib
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golmoqgda. Ma'lumki, malign o‘smalari bo‘lgan bemorlarda gumoral va hujayrali
immunitetning pasayishi kuzatiladi . Biroq, G. Canti va boshqgalar. (2002)
fotodinamik terapiya paytida saraton kasalligida gumoral va hujayrali immunitetning
oshishini gayd etdi. J. Nieva va boshqgalar (2004) barcha immunoglobulinlar
immunitet tizimining effektor ishtirokchilari sifatida tanani xavfli o‘smalardan
himoya qilishda rol o‘ynaydi, deb hisoblashadi. To‘gimalarning fotodinamik
shikastlanishining samaradorligi asosan fotosensibilizatorning to‘planish darajasi,
hujayradagi lokalizatsiyasi va fotokimyoviy faolligi bilan belgilanadi. Floresan
mikroskopik tadqiqotlar shuni ko‘rsatdiki, o‘simta hujayrasida gematoporfirin
hosilalari bilan bog‘liq fotosensibilizatorlarni lokalizatsiya qilishning asosiy joylari
uning membrana tuzilmalari (plazma membranasi, mitoxondriyal membranalar)
hisoblanadi. Fotosensibilizatorning o‘simta hujayralariga kirib borishi va
sekvestrlanishi mexanizmi to‘liq aniq emas. Mavjud ma'lumotlar shuni ko‘rsatadiki,
fotosensibilizatorning hujayra ichiga kirib borishi ham passiv, diffuz usulda, ham past
zichlikdagi lipoproteinlar yordamida retseptorlar vositachiligida bo‘lishi mumkin [2].

O‘smalarning PDT fagat 1992 vyilda, birinchi mahalliy fotosensibilizator
Photohemning dozalash shakli yaratilgandan beri rivojlana boshladi [3]. Hozirgi
vaqtda ma'lum bo‘lgan barcha fotosensibilizatorlarni 1-jadvalda keltirilgan ikkita
asosiy guruhga bo‘lish mumkin.

Birinchi guruhning dorilariga Photohem, Photofrin, Fotosan, Alasens kiradi.
Ular gematoporfirinlarning hosilalari bo‘lib, so‘nggi 10 yil ichida ishlab chiqilgan,
hayvonlar qonidan ishlab chiqarilgan va klinik amaliyotda foydalanish uchun
tasdiglangan. Ushbu dorilarning terapevtik va diagnostik ta'siri to‘lqin uzunligi 630-
635 nm bo‘lgan yorug‘lik bilan o‘zaro ta'sirlashganda namoyon bo‘ladi. Ushbu
to‘lqin uzunliklarining nurlanishi to‘qimalarga 2 mm chuqurlikgacha kirib boradi, bu
esa chuqurroq lokalizatsiya o‘smalarini davolash imkoniyatini sezilarli darajada
cheklaydi. Ushbu dorilarning klinik qo‘llanilishini cheklaydigan boshqa kamchiliklar
o‘smalarda nisbatan past to‘planish nisbati (1:2) va fototoksiklikning mavjudligi (bir
necha hafta davomida bemorning terisiga yorqin nur tushsa, kuyish mumkin).
Fototoksiklik - bu organizmdan dori-darmonlarni chiqarish tezligining pastligining
natijasidir. Ushbu dorilarning xorijiy analoglari juda qimmat.

Fotosensibilizatorlarning o‘simtatropligi uning o‘simta tomonidan uzoqroq
saglanishi va atrofdagi normal to‘qimalardan tezroq yo‘q qilinishi bilan belgilanadi.
Ko‘pgina  tadqiqotchilarning  ta'kidlashicha, = o‘simtada  fotosensibilizator

to‘planishining selektivligi o‘simta to‘qimalarining o‘ziga xos xususiyatlari bilan
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bog‘liq bo‘lib, u hujayralararo muhitning kislotalanishi, qon va limfa tomirlarining
g‘ayritabiiy tuzilishi, ularning o‘tkazuvchanligini oshirish va ularni bog‘lash bilan
tavsiflanadi. sarum  albuminlari uchun bo‘yoq. O‘simta to‘qimalarida
fotosensibilizatorlarning yuqori konsentratsiyasining yana bir sababi o‘simta
hujayralari biomembranalaridagi lipidlar almashinuvining o‘ziga xos xususiyatlari
bilan bog‘liq bo‘lishi mumkin [1, 2]. Shuni ta'kidlash kerakki, hozirgi vaqtda deyarli
barcha ma'lum bo‘lgan fotosensibilizatorlar, malign o‘smalarda to‘planish
gobiliyatidan tashqari, retikuloendotelial komponentlar (teri, jigar, buyraklar, taloq va
boshqalar) ko‘p bo‘lgan to‘qimalarga yuqori yaqinlikka ega.

Ikkinchi guruhning yangi dorilarida asosiy komponent sifatida birikma
mavjud. Fotolon, fotoditazin va radaxloriya preparatlari bir kursli yoki ko‘p kursli
PDT dan foydalanganda eng istigbolli  hisoblanadi, bunda effektga
fotosensibilizatorni bitta lazer nurlanishi bilan birgalikda bir marta yuborish bilan
erishish mumkin. PDT ning takroriy kurslari oldingi kurslarda davolanmagan
o‘smalarni rejalashtirilgan davolash uchun yoki PDT zonasida o‘smaning
qaytalanishini davolash uchun amalga oshiriladi. Shu bilan birga, bu vaziyatda xlor
seriyali foydalanish katta va'da, fotohem uchun 3-4 hafta farqli o‘laroq, 4-5 kun
davomida ularning ma'muriyatidan keyin nur rejimi bilan sabr muvofigligi qisqa
muddatga bog°‘liq.

Bugungi kunga gadar ushbu preparatlar asosida PDT uchun mabhalliy lazer
diagnostika va davolash uskunalari yaratilgan va PDTni o‘tkazish usullari ishlab
chiqgilgan.

PDT mustaqil usul sifatida ham, an'anaviy davolash turlari bilan birgalikda
deyarli barcha asosiy lokalizatsiya o‘smalarini davolash uchun ishlatilishi mumkin.
Kombinatsiyalangan va kombinatsiyalangan terapiyaning ushbu variantlari radikal va
palliativ davolash natijalarini yaxshilashga qaratilgan. O‘simta o°‘sishining bosqichi,
tabiati va shakliga qarab, PDT samaradorligini oshirish uchun ko‘p pozitsiyali,

invaziv va invaziv bo‘lmagan interstitsial va boshqgalar ishlab chiqilgan.

1-jadval
Mabhalliy Chet el analoglari To‘lgin Kirish
ism dasturchi ism dasturchi Uzunligi Chuqurligi
nm mm
Gematoporfirinlar
Fotogem Rassiya, Fotofrin AQSH 630 2
Lomonosov Fotosan Germaniya | 630 2

96




nom. MITXT
Alasens NIOPIK,Rassiya | Alasens, ALA- Germaniya | 635 2
PDT
Xlorinlar
Fotolon Belarusiya - - 662 20da ko‘p
Fotoditazin | Rassiya BETA-GRAND | - 662 20da ko‘p
Radaxlorin | Rassiya Padafarma - 662 20da ko‘p
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TIBBIYOTDA PULSOKSIMETRDAN FOYDALANISHNING FIZIK
ASOSLARI
Xoligulova O.0.,Mirzokirov M.M.
Ilmiy rahbar:Sobirjonov A.Z.

Toshkent tibbiyot akademiyasi, Toshkent, O ‘zbekiston

Annotatsiya: Maqola bugungi kunda og‘ir epidemiologik vaziyatlarda
qo‘llanilayotgan pulsoksimetr asbobini dolzarbligi va ishlash prinsipi haqida gisqacha
ma’lumotlar kiritilgan .

Kalit so‘zlar: pulsoksimetr , tuzilishi , ishlash prinsipi

Asosiy qism: Hozirgi kunda zamonaviy texnologiyalardan ko‘p yo‘nalishlarda
keng foydalanilmoqda, ayniqsa tibbiyotda zamonaviy texnologiyalardan keng
ko‘lamda foydalanilmoqda. Bunga yaqqol misol sifatida pulsoksimetr aparatini
olishimiz mumkin. Pulsoksimetr yurak urish tezligini va to‘yinganlik indeksini

(arterial gondagi gemoglobinning kislorod bilan to‘yinganligi) o‘lchash uchun
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mo ‘ljallangan noinvaziv monitoring va diagnostika qurilmasi. Buning uchun unda
ikkita svetodiodli sensor , fotodetektor va mikroprotsessorlar mavjud .

Pulsoksimetrlar fizikaning spektrofotometriya tamoyillari bo‘yicha ishlaydi:
so‘rilishda to‘lqin shakllari sistolik komponentining qizil (kislorodsiz qon bilan
so‘riladi) va infraqizil (kislorodli qon tomonidan so‘riladi) nurlarining nisbiy yutilishi
arterial qonning kislorod bilan to‘yinganligiga bilan bog‘liq. Nisbiy yorug‘lik yutilish
o‘lchovlari har soniyada bir necha marta amalga oshiriladi va ular mashina
tomonidan har 0,5-1 soniyada yangi ko‘rsatkichni berish uchun qayta ishlanadi, bu
oxirgi uch soniya davomida o‘rtacha ko‘rsatkichlarni chiqaradi. Ikkita yorug‘likni
chiqaradigan diodlar, qizil va infraqizil nurlarni 5-10 mm to‘qimalar orqali tegishli
detektorlarga garama-qarshi bo‘ladigan tarzda joylashtiriladi. Yorug‘lik manbai
qurilmaning bir tomonida, qabul qiluvchi sensor esa boshga tomonida joylashgan.
Barmog‘ga pulsoksimetrini qo‘yganimizda , u to‘gqimalar orqali yorug‘lik
to‘lginlarini yuboradi. Kislorodli gemoglobin va kislorodsiz gemoglobin turli to‘lqin
uzunlikdagi yorug‘lik to‘lginlarini o‘zlashtiradi. Pulsoksimetr uzatilgan yorug‘lik
miqdorini tahlil qiladi va ma'lumotlarni raqamlarga aylantiradi. Endi pulsoksimetrdan
foydalanish tartibini ko‘rib chigsak: dastlab barmoq ustiga o‘rnatiladigan sensor
qo‘yiladi, keyin yorug‘lik qon va yumshoq to‘qimalardan o‘tib, qgisman
so‘riladi,keyin sensorga gancha yorug‘lik tushganligini o‘Ichash orqali pulsoksimetr
qondagi kislorod miqdorini aniglaydi va oxirida olingan ma’lumotlar ekranda aks
etadi. Pulsoksimetrlar odatda barmoq uchiga joylashtirilsada , ba’zan quloq bo‘laklari
va peshona ham alternativ sifatida ishlatiladi. Tadqgiqotlardan biri shuni ko‘rsatdiki,
quloq bo‘laklari kislorod bilan to‘yinganlikni o‘lchash uchun ishonchli joy emas.
Ammo , koronar arteriya bilan bog‘liq bo‘lgan operatsiyalardan so‘ng reanimatsiya
bo‘limlariga yotqizilgan bemorlarga ulardan foydalanishni tavsiya etiladi.

Xulosa qilib aytadigan bo‘lsak, bu apparat bemorning eng muhim
ko‘rsatgichlarini fizikaviy usullar yordamida aniqlashga yordam beruvchi yaqqol
misoldir.
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ISSUES OF BIOPHYSICS IN MODERN MEDICINE
Abdullayev J., Abdumavlonova S.
Tashkent State Dental Institute, Tashkent, Uzbekistan

Supervisor: Nurmatova F.B.
Department of Biophysics and Information Tecnologies in Medicine, TSDI

Biophysics is the branch of science that applies the principles and theories of
physics to study biological systems. It encompasses various fields such as
biochemistry, physiology, genetics, and neuroscience. In recent years, biophysics has
become increasingly important in modern medicine due to its potential to solve
complex medical issues. However, there are several challenges that researchers face
when applying biophysics to modern medicine. This article will explore the issues of
biophysics in modern medicine.

One of the main challenges of biophysics in modern medicine is data
integration. Biophysics involves the analysis of large amounts of data from various
sources such as genetics, physiology, and imaging. The integration of this data can be
difficult due to the complexity of biological systems. For instance, a simple change in
one component of a biological system could have profound effects on other
components. This makes it challenging to predict the behavior of biological systems
accurately.

To overcome this challenge, scientists have developed advanced computational
methods that can integrate and analyze large datasets. These methods use machine
learning algorithms to identify patterns in the data and predict the behavior of
biological systems. The use of these computational methods has enabled researchers
to identify new targets for drugs and therapies, resulting in significant progress in
modern medicine.

Another issue of biophysics in modern medicine is the lack of standardization
in data quality. Biological data can vary in quality due to differences in experimental
protocols or instrumentation. As a result, it becomes challenging to compare data
from different sources, which can hinder efforts to draw meaningful conclusions

about biological systems.
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To address this challenge, researchers have developed standards for data
quality and reproducibility. These standards define the criteria that researchers must
meet to ensure the reliability and accuracy of their data. The development and
implementation of these standards have led to increased collaboration between
researchers, resulting in improved data quality and increased scientific rigor.

The complexity of biophysical systems is another challenge that researchers
face in modern medicine. Biological systems are dynamic and constantly changing,
making it difficult to predict their behavior accurately. Additionally, the interactions
between biological systems are often nonlinear and can lead to unexpected outcomes.

To overcome this challenge, researchers use mathematical modeling to study
the behavior of biophysical systems. Mathematical models can simulate different
scenarios and predict the outcome of changes in biological systems. The use of
mathematical models has led to significant progress in modern medicine, including
the development of new therapies for diseases such as cancer and diabetes.

The interplay between physics and biology is another area of challenge in
modern medicine. Biophysical systems are governed by physical laws that dictate
their behavior. However, biological systems are also influenced by biochemical and
genetic factors that can change their behavior. Understanding the interplay between
these factors is critical to develop effective treatments for diseases.

To address this challenge, researchers use a multidisciplinary approach that
combines physics, biology, and chemistry to study biological systems. This approach
has enabled researcherso identify new targets for drug development and develop
novel treatment strategies for diseases.

Another issue of biophysics in modern medicine is the lack of understanding of
the underlying mechanisms of diseases. Many diseases are complex and involve
multiple biological systems. Understanding the underlying mechanisms of diseases is
critical to develop effective treatments.

To address this challenge, researchers use a combination of experimental and
computational methods to study the mechanisms of diseases. They use advanced
imaging techniques such as magnetic resonance imaging (MRI) and positron
emission tomography (PET) to visualize the biological processes underlying diseases.
Additionally, they use computational modeling to simulate disease processes and
predict the effects of different interventions.

In conclusion, biophysics is an essential field in modern medicine that has the
potential to solve complex medical issues. However, there are several challenges that
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researchers face when applying biophysics to modern medicine. These challenges
include data integration, standardization of data quality, complexity of biophysical
systems, interplay between physics and biology, and lack of understanding of the
underlying mechanisms of diseases. Despite these challenges, researchers are making
significant progress in modern medicine by developing advanced computational
methods, using mathematical modeling, adopting multidisciplinary approaches, and
using advanced imaging techniques to study biological systems.
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HAHOTEXHOJITUHX B MEJUIIUHE
Hcpounosa Il A.,Cangynnaesa /] H.
Tawxkenmcekas MeOUuyuHCKas aKkaoemusl

CerogHss MHOTO TOBOPSIT O TOM, YTO YEJIOBEYECTBO CTOUT HA MOPOTEe HOBOWU
HAYyYHO-TEXHUYECKOW PEBOJIOLUMUM — HAHOTEXHOJOrMueckon. HaHouacTuubl
CYIIECTBYIOT B KocMmoce, arMmocdepe, rumapocdepe, TOPHBIX MOPOJax M Marme,
oOpasyromeiicss B mIyOMHHBIX 30HaX 3emuin. OHM MOTYT OOpa30BBIBATHCA MpU
($a30BBIX IIepexojax M3 KUIKOTO WM Tra3000pa3HOr0 COCTOSIHHUS B TBEPIOE B
npolecce BBIBETPUMBAHUSA TOPHBIX TMOPOA, Tpu  (PU3MUECKUX  Ipoleccax
(2NIeKTpUYECKUE pa3psiibl U PEaKIUM KOHASHCAIIMU, MPOUCXOMSIINE B COTHEYHOM

TYMaHHOCTI/I). I/ISBCCTHO, qTO XUMUA U (l)I/ISI/IKa HaHO4YaCTHUIl, CUJIbHO OTIIMYAaIOTCA OT
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XUMUA U (UMK MaKpO3JEMEHTOB, HWMEHHO HAHOYACTHULIBI SIBISIOTCS TakK
HA3bIBAEMBIM  3apOJBIIIEM, U3 KOTOPOro O0pa3yloTcs KPYMHBbIE KPUCTAJUIbI
MOJIE3HBIX UCKOTIAEMBIX U CHIIMKATOB.

HanotrexHomorusi pa3BuUBaeTCs B TPEX HANpPaBICHUSAX: H3TOTOBICHUE
AIIEKTPOHHBIX CXEM C AKTUBHBIMU 3JEMEHTAMH, Pa3Mepbl KOTOPBIX CPAaBHUMBI C
TaKOBBIMH MOJIEKYJI M aTOMOB; pa3pa0OTKa M HW3TOTOBJICHHE HAHOMAIIUH —
MEXaHU3MOB U pOOOTOB pa3MEPOM C MOJIEKYIY; HENOCPEICTBEHHAs MAHUIYISLUS
aToMaMM ¥ MOJIeKylamMHu, cOopka U3  HHUX  BCEro  CYLIECTBYIOIIETO.
Peanuzanusa Bcex 3TUX HampaBlICHUH Y€ Hadanack. [[puMeHeHre HAaHOTEXHOJIOTUI
B (apManuy OKa3aloCchb BeCbMa IUIOJOTBOPHBIM. BO3MOXHOCTH HCHOIB30BaHMS
MaTepuy Ha HAHOYPOBHE IMO3BOJIIET JOCTUYD KOJOCCAIBHBIX PE3YIbTATOB BO MHOTHX
OTpAaCIIAX, B TOM YHUCIIE U B 3CTETUYECKON MEULINHE.

B npom3BOACTBE KOCMETMKM Ce€WdYac B OCHOBHOM JIBA HAIPABIICHMS
WCIIOIb30BAHUS HAHOYACTHULL:

o[IPUMEHEHHE UX B KauecTBe GUIbTpoB YD-u3nydeHus;

¢JI0CTaBKa KOCMETUYECKNUX UHIPEAUEHTOB K MECTY UX BO3JECHCTBUS B KOXKE.

Hanouactunel okcuna tutana (TiO2) u okcupa muHka (ZnO) — OCHOBHBIE
COCTAaBIISIOIIME COJHLE3AIMTHON KOCMETHUKH, KOTOPbIE NPU HAHECEHWU HAa KOXKY
00€ecreynBaroT BHICOKYIO CTENEHb 3aIUThl OT BO3AEHCTBUS COJIHEUHBIX Jiyduei. OHU
GhopMUPYIOT HEBUIUMBIA dKpaH, oTpaxaromuil YO-nmyuu. PazHuna Mexay STUMU
JIBYMsI HEOPTraHMYECKUMU (UIBTpAMHU 3akitodaeTcss B ToM, 4to 1102 B OCHOBHOM
OTpa)kaeT ynpTpaduoner cnekTpa B u npegoTBpaliaer COIHEUHbIN 0XKOT, B TO BpeMs
kak ZnO B Oosblieil Mepe OTpa)kaeT yibTpapuoJeT CHeKTpa A, mpeaymnpexaas
CTapEHUE KOXKH.

Ecam ke roBOpUTH O BTOPOM HANpPABICHUM WCIIOIb30BAHUS HAHOYACTHI]
(mocTaBKka aKTUBHBIX BEUIECTB K MECTYy UX BO3JIEUCTBHS B KOXE), TO IMPUMEPAMHU
TaKUX HAHOHOCHUTEJNEH SBISIIOTCA JUIOCOMBI, HAHO3MYJbCUU, TBEPAbIC JIMIHIHBIE
HAHOYACTHUIIbl, HAHOCTPYKTYPUPOBAHHBIE JUIUHBIE HOCHUTENIH, HAHOKPHUCTAJLIbI,
KyOOCOMBI.

CeroHsi HAHOTEXHOJIOTMH OTKPBIBAIOT HOBBIE TOPU3OHTHI B KOcMeTOsOruu. O
3HAYEHUU HAHOKOCMETOJIOTUU CBHJIETEIBCTBYET MOCTYNATENbHbBIA POCT MyOJIMKALIHA
Ha ATy TEMY B MEXIYHAPOJHBIX HAYYHBIX )KypHallax. B TeueHue nocieaHux naTu JeT
KOJINYECTBO IKCIEPUMEHTAJIBHBIX JAHHBIX MO U3yUYECHUIO TPUMEHEHUSI HAHOYACTHI] B
KOCMETMKE B MHpPE YBEIWYWIOCh B ueTbipe pasza! «HeBuauMmple NOMOIIHUKN

nposiBUIIM ce0si Kak 3((EKTUBHBIE COCTABISIONINE CPEACTB M0 JICUCHUIO U YXOAy 3a

102




koxeill. IMeHHO MmosTOMy Bce OOJblIe MPOU3BOAUTENEH KOCMETHUKH HCIONb3YIOT
HAaHOIPOJIYKIIMIO B CBOMX KOCMETUYECKUX JINHUSX.

Hanokpucramnsl JIB 4YacTo BKJIIOYAKOT B MAaKpOKAIICYNbl, MaTpPUYHBIE
Tabmetku U T. A. JloOaBneHnue OuocmenupUUECKUX MYKOAJIre3uBOB (BEIISCTB,
CKJICUBAIOIIUXCS CO CIM3UCTON 0O0OJOUYKOM) ITO3BOJISCT JIOKAIM30BaTh JICHCTBHE
HaHOKpHcTauioB JIB B cOOTBETCTBYIOMIEH 00JIACTH MUIIEBAPUTEIBLHOTO TPAKTA.

Jns mnoxopactBopumbix JIB cycneH3uss HaHOKPUCTAIJIOB BeAET ceOs
aHAJIOTUYHO PACTBOPY U MOXET OBITh UCMOJb30BaHa B a’po30iisix. MHbEKIIMOHHOE
BBEJICHHE HAHOKPHUCTAJIJIOB MO3BOJIAET OoJiee JUIUTENbHO «ylepxkuBarb» JIB B mecte
BBEJICHUS, KOHTPOJIUpPOBaTh Ouopacmpenenenue JIB B opranusme u wuszoexarb
noryonieHust JIB gparouutupyronmMn KIeTKaMmH.

[ToMUMO BHYTPHUKJIETOUHOTO M IIEJICHANPABICHHOTO TPAHCIOPTAa BaKHBIM
MPEUMYIIECTBOM HAHOHOCHUTENEH SBISIETCS CIIOCOOHOCTH TpaHcnopTupoBaTh JIB
BHYTPh KJIETOK B HEAKTUBHOM COCTOSHUU C MOCJICAYIOIIUM I€pEeBapUBaHUEM B
nu3ocomax ¢ BbiaeneHueM JIB. IlonuMepHble HaHOKANCyldbl M HAHOYACTHUIBI C
copbuueit JIB B Macce yacTulbl TPaHCIOPTUPYIOT BBHICOKOTOKCHUYHBIE JIB BHYTpb
KJIETOK MPU MUHUMAJIBLHOM TPOSIBICHUHU 0OIIEeH TOKCUYHOCTH. DTO CBOMCTBO OBLIO
WCTOJIb30BAHO MPHU CO3/IAHUH HAHOKAICYJ U HAHOYACTHI[ C MPOTUBOOIYXOJEBBIMU
BBICOKOTOKCHUYHBIMU JIB.

Kpome mnpoTHBOOMYXOJEBBIX CpPEICTB, HAHOHOCUTEIHW HWCHOIB3YIOT s
JOCTaBKHU aHTHOAKTEPUAIBHBIX u MPOTUBOMAJISIPUITHBIX MpErnaparos,
aapeHoOnokaropoB, apyrux JIB, TpeOyroomux BHYTPHUKIECTOYHOTO BBEACHUS, a
TAaK)K€ JAMArHOCTHYECKUX MApKEPOB, C MOMONIBIO KOTOPBIX BBISBISIIOT HaJU4yuE B
OpraHu3Me TpaHC(HOPMUPOBAHHBIX (M3MEHEHHBIX) KJIETOK Ha CaMblX pPaHHUX
cTaaugax 3a00JIeBaHuUs.

VYueHble MOJIAraroT, YTO HAHOHOCUTEIIM YPE3BBIYANHO MEPCIEKTUBHBI C TOUKHU
3pEHUs] BBEIACHUS BAKIMH, a TAKXKE F€HETUYECKOTO Marepuaia. Bo3MOXHO, UMEHHO
HAHOKAICYJIBl OKaXyTCsl HauOosee TMOAXOANIeH JIEKapCTBEHHOW (OpPMOM Jist
pazoBoil uMMyHU3anuu npotus Bupyca CIINda.

[Io mporHo3am cHENUAIKNCTOB, Mpenaparbl HAa HAHOHOCUTENSX MOJIy4yar
IIUPOKOE PACIIPOCTPAHEHUE YK€ B OJIMKAMIIINE TOJIbI.

Menuuuna: co3anue MOJICKYJISIPHBIX POOOTOB-Bpaueid, KOTOPBIE <OKUIN» Obl
BHYTPH 4YEJOBEYECKOTO OpraHMW3Ma, YCTpaHsAs BO3HHMKAIOUIME TE€HETUYECKUE
MOBPEXKACHUS W TPENOoTBpalias CTapeHue KieTok. JlocTmwkenue OeccmepTws.

IIporno3upyemMslii CpOK peann3anuu: Bropas nojosnHa X XI Beka.
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B Hactosiiee BpeMsi TOTOBHUTCS TEPEXOJ, Ha KIMHUYECKHUE MCCIIECIOBAHUS
BIMSHUSL  pa3paOOTaHHBIX MpernapaTroB Ha  yejoBeueckuid  opranmsm. Jlis
BOCCTAHOBJICHUS, 3AKUBJICHUSI U PEreHepalliy TKaHe OyayT Co3aHbl 0COObIE TeIH U
Ma3H, JUIsl IPYTUX 1ejied — WHBEKIUHU WK ClielUalibHbIe OMOCTUMYIISTOPHI.

Ecnu x HAaHOTEXHOJOTHAM OTHECTH ATH W MOAOOHBIC MCCIICIOBAHUSA, a TaAKKE
JOCTHMKEHUSI B TEHHOM  WHXKEHEpUM,  pe3yJabTaTbl  BOOOINE  OKaxyTcCs
(haHTaCTUYECKUMU, HO B IIEJIOM ATO YXE JPYroe HampaBJICHHE, KOTOpOoe MoTpedyer
HAMMCaHUs OTACJIIbHON KHUTH, KOTOPYIO IOJKHBI BBITYCTUTh CIEIUATUCTHI B JAHHOM
obyacTu.

Kak yxe orMmeuanoch paHee, K MEIUUUHCKAM HAHOTEXHOJIOTMYECKUM
HCCIICIOBAHUSM U CO3IaHUI0 HOBOTO JIA0OPATOPHOTO M KJIMHUYECKOTO 000PYIOBaAHUS
Ha OCHOBE HAHOTEXHOJOTMH TakKe HEOOXOJUM KOMIUIEKC MEPONPUATHNA IO
MPUBJICYCHUIO MOJIOJBIX CIHEHHUAIMCTOB M MOBBIMICHUIO KBadudukanuu (00ydeHUIO)
y>Ke pa0oTaroIiero nepcoHana KIMHUK U OOJbHUII.

[Ipu 3TOM, KOHEYHO, HENB3S TOBOPUTH O TOM, YTO y HAaC B CTPAHE MOJHOCTHIO
OTCYTCTBYIOT BBICIIHE YUEOHBIC 3aBEJICHUS, TJI€ YK€ TOTOBATCS MEIUIIMHCKUE KaJphI
B oOiacth HaHOTexHonoruil. Takux By30B Oosee aecsiTka, U HUX KOJIUYECTBO

IMOCTOSSHHO YBCJIIMYMUBACTCA.

FEATURES OF TEACHING MEDICAL INFORMATICS
IN MEDICAL UNIVERSITIES
Sayfullaeva D.I.
Tashkent medical academy
Department of biomedical engineering, computer science and biophysics
To date, the introduction of new work practices, optimization of medical care,
honing the methods of managing medical institutions are directly related to the use of
new computer information systems for collecting and processing information [1]. The
implementation of automated medical information processing systems in the last two
decades has become an irreversible and all-encompassing process. The treatment and
diagnostic process and the adoption of managerial decisions at the regional and
federal levels cannot do without modern software and hardware [2].
The purpose of the study: to analyze and systematize into a methodological
system the experience of teaching medical informatics in higher medical educational
At the initial stage of mastering medical informatics, terminological training of
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students takes place. The following terms are analyzed: information, data,
knowledge, measures of information, information processes, information technology,
information system, informatics, cybernetics, principles of information coding,
including graphic, sound objects.

The concepts of medical information, types of medical knowledge,
informational medical document, its differences from the usual document are
revealed. An information document differs from a conventional medical document in
that it combines two functions: the function of a conventional document and the
function of collecting and preparing data for input into a computer. Such documents
have undeniable advantages: the time for preparing the initial information is reduced;
additional work on its rewriting is excluded; the number of false entries decreases;
simplifies the control over the passage of the document in the process of its
processing. Information technologies are considered with the focus of their
application in the field of health care.

Further, within the framework of medical informatics, the technology of
modeling in medicine is studied. The features of the application in medicine of
educational, real, informational, biological, energy, simulation and molecular models
are discussed, the basics of bioengineering, the use of the successes of molecular
modeling in clinical pharmacology in the creation of targeted and highly selective
drugs are considered.

In practical classes, on the example of processes occurring in the
cardiovascular system, the construction of structural and mathematical models of the
vascular bed is considered. The program, compiled on the basis of a mathematical
model, makes it possible to study the dependence of pressure in the aorta in the
systole and diastole phases on the magnitude of vascular elasticity and hydraulic
resistance.

In the classroom, students work with automated systems for processing
instrumental and laboratory data, including an automated workplace for a doctor in
the functional diagnostics office. The use of information technology in clinical
functional studies allows you to automate the collection and processing of
information, the formation of an automated clinical conclusion. For training,
laboratory information systems are presented, designed to automate the work of
laboratory employees. The principles of laboratory informatics are studied at the
stage of evaluating the results of medical laboratory research, students master the
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technology for assessing the quality of laboratory diagnostic activities based on the
principles of evidence-based medicine

Conclusion.In a medical university, for the successful teaching of medical
informatics, it is necessary to introduce the continuity of teaching the discipline from
students of medical colleges, students of a medical university to doctors at the faculty
of advanced training and postgraduate retraining through the creation of a unified
methodological, educational, technological and software base. When presenting
general informatics, the theoretical and practical foundations must be disclosed using
examples from medical practice. When teaching professionally oriented information
technologies, students should get acquainted with automated functional research
systems, an automated workplace for a doctor of functional and laboratory
diagnostics, medical information systems, telemedicine technologies and services for
medical examinations, consultative and educational activities, modeling technologies
in medicine, expert systems. Equipping educational computer classes, along with
general user programs, specialized medical programs and educational versions of
medical information systems, will help to implement all stages of teaching the
discipline.

INNOVATION TECNOLOGY OVER CARDIOLOGY
Amruthaa Saunthar Vijaya, Abdurazzoqov Jamshidjon Turgunboy o ‘g,
Abdullayeva Nigora Ulug ‘bek qizi

Tashkent medical academy

Innovation in medical technology spans a range of activities-from basic and
applied research efforts in areas including bioinstrumentation, artificial organs, and
cellular bioprocessing, to developmental efforts that yield products, such as
diagnostic imaging equipment and implantable devices. The major aspect and goal of
innovation technology to improve it aspect in medical field. In order to safeguards an
a people from an unhealthy disease and it’s to an proper healthy lifestyle. The greates
medical discoveries in history and how they still benefit us to today vaccination,
anaesthesis, epidemiology, germ theory, insulin, gene theory, 3D printing of human
organs Healthcare innovation is valuable as it can lead to better patient care,
improved population health, and lower healthcare costs. Healthcare innovations can
improve patient outcomes by providing new and better treatment options, making it

easier for patients to access care, and improving care coordination.
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Medical technology is a broad discipline that includes devices used in
healthcare for diagnosis, patient care, treatment, and health improvement. It is used to
connect patient care with technology in the healthcare industry. Med Tech provides
everything from bandages to MRI scanners, from dental floss to CT scanners, from
catheters towheelchair. Medical devices include biotechnology, pharmaceuticals, and
in vitro diagnostics (IVD) laboratories and pharma/biotech level diagnostics. The
Med Tech sector supplies a lot of advantages to healthcare service providers and
enhancements lead to better patient care quality. These devices provide accurate
results which assist clinicians in developing a more effective treatment plan. Since
the initial results, such as laboratory results and scans, are free of errors, patients may
experience improved results at a faster pace. Furthermore, clinicians and patients both
save time with Med Tech devices and procedures. It is now possible to perform
procedures using less complicated technology. Med Tech also provides better, more
advanced, and less invasive treatment possibilities. It’s also a discipline that
healthcare professionals find simple and convenient because of its accurate,
timesaving, and straightforward nature. A cardiac evaluation is the initial evaluation
of a cardiac patient by a cardiologist. The evaluation consists of performing a
physical examination and obtaining a medical history. Benfits of using cardiology
information on system: mmediate access to current and historical images and reports.
Simplified, speedy and consistent reporting. Data mining galore to facilitate clinical
trials and drug eligibility notification. The ability to view images and data in multiple
locations in near real-time, which facilitates 'virtual cardiac care'

Percutaneous endovascular intervention has revolutionized the treatment of
peripheral vascular disease by allowing successful treatment of patients who are not
good surgical candidates. Cardiologists with peripheral vascular training are more
readily able to identify patients with concomitant peripheral arterial disease. It has
been our experience that the technical skills necessary to perform coronary
angioplasty are transferable to the peripheral vasculature. However, an understanding
of the natural history of peripheral disease and of patient and lesion selection criteria,
and the knowledge of other treatment alternatives are essential elements required to
perform these procedures safely and effectively.

Digital technology uses in cardiology target physicians, patients, and the
general public. Their functions range from assisting diagnosis, recording
cardiovascular parameters, and patient education, to teaching laypersons about
cardiopulmonary resuscitation. Research impact assessment is essentially
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heterogeneous. No wonder it is called a set of disciplines. Its methods vary according
to the objectives, which, as mentioned above, also depend on their beneficiaries or
target audiences. This is easily understood by recalling that the notion of research
impact refers more to a group of social effects, more or less disparate, than to a
“single” homogeneous impact. Each of these impacts might interest diverse target
audiences and there will be distinct methodologies for their study, combined in
various ways. Thus, bibliometric analysis reflects academic success but also sheds
light on collaborations; peer review can provide guidance on the strength and
effectiveness of the research; qualitative case studies demonstrate how and why the
projects achieved their impacts and the pathways followed; and estimates of the
quality-adjusted life year (QALY) gained, surveys, analysis, and economic modeling
allow estimation of the effects on health and economy, etc. Very broadly speaking,
these methods can be applied from the bottom up, by studying the pathways followed
by the research projects until they achieveaspecificimpac
(eg, adoption of an innovation) or from the top down, by investigating what types of
research and their pathways can be attributed to a specific type of impact (eg, reduced
frequency of disease due to an intervention or economic benefit in society).

Research impact assessment poses many methodological problems: it involves
a discipline undergoing continuous development and with a long way to go. In
addition to the classical problems such as that of attribution (how to establish to what
extent a certain impact can be linked to a project or projects), the debate persists on
the relative role of quantitative and qualitative methods. The predominance of the
former has been blamed for excessive emphasis on direct and quantifiable impacts at
the expense of remote and indirect impacts, although the latter are potentially more
significant for society.5 In addition, RIA entails a considerable commitment of time,
effort, and money, and there is a need to establish which processes and methods are
appropriate and efficient.

Research improves services and treatments not just for you but also for future
generations. It helps develop new tests for diagnosis, treatments and processes that
could eventually help your children, or even your grandchildren. You may gain
access to treatments that are not yet readily available to the public. Perhaps no field
of medicine has had more innovation over the last 65 years than cardiology. Major
scientific insights, such as cardiovascular (CV) pathophysiology, coupled with
pharmacologic and technologic advances have yielded breakthrough after
breakthrough. Despite the many advances, the full potential of CV science and
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medicine has not been realized, and population health is suboptimal. CV disease
remains the leading cause of morbidity and mortality in the United States and
worldwide. The global burden of CV risk factors—such as hypertension, diabetes,
and obesity-is growing in both developed and developing countries. While inpatient
and procedural cardiac care has become more effective and safer over decades,
preventive and longitudinal care patterns vary widely. For example, fewer than half
of patients with CV disease continue to take prescribed cardio protective medications
over time, which translates into approximately 125,000 preventable deaths per year
just in the United States. The continued rise in healthcare expenditures also threatens
optimal CV care and the implementation of new innovations. Cardiovascular care
costs are among the highest in health and medicine; in fact, the number of Americans
with CV disease is projected to rise to approximately 45% of the total population
over the next 15 years, and related costs are estimated to exceed $1 trillion dollars.
The clearest explanation is that the healthcare delivery system has not sufficiently
evolved to keep up with advances in CV science and medicine. Indeed, the basic
mode of healthcare delivery inside the walls of hospitals and clinics has been largely
static over decades.

The delivery system is an impediment to adoption of innovation and needs
transformation.

Computing power, digital data, and transmission of digital data (via the
internet, for example) continue to grow exponentially. Outside of health care, this has
spurred so-called digital transformation, or the adoption of technologies to deliver
services in a more effective and efficient way. Digital transformation has altered most
sectors of the economy, from finance and entertainment to retail and transportation.
In fact, according to Forbes magazine, 89% of all companies have adopted a digital
firstbusiness strategy or plan to do so and have already started a digital-first approach
to operations and customer engagement.7 There is widespread hope, as well as hype,
that the digital transformation of health care can save billions of dollars while
improving care delivery and outcomes.8,9 Dr. Kamal Jethwani, former senior director
of Connected Health Innovation for Partners HealthCare, proposed that digital
transformation in health care focus on virtual care, remote monitoring, and artificial
intelligence(Al)-driven care. Al-driven care applies analytic methods such as
machine or deep learning to large digital datasets to improve risk prediction and
image interpretation and support diagnostic and treatment decisions. Ideally, all three
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components work in concert to achieve meaningful digital transformation of
healthcare delivery.
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NCCIEJIOBAHUE ®UBPUHOI'EHA C IOMOIIBIO KOAT'YJIOMETPA
HUMACLOT JUNIOR
Kypoonoea 3. q.l, Iloneanxonoe C.H.Z, HUmamoe 3.3.2, Hasupoe K.X7?,
Abcanamosa H.U.*
"Tawxenmeras meduyuncras axademus, *Tawkenmexui VHUBepcumem

UHGDOPMAYUOHHBIX MEXHONO02UL

HccnenoBanne CBEPTHIBAIOLIEN CUCTEMBI KPOBH IPOBOJUTCS IO HECKOJIBKUM
napamMeTpaM, XapakTepHU3YIOIIMM  COCTOSIHUE  IUIa3MEHHOTO U COCYAMCTO-
TPpOMOOLIMTAPHOTO 3B€Ha Tremocra3a. Hago OTMETHTh, YTO CyOuTh O COCTOSTHUU
CBEPTHIBAIONICH CHUCTEMbI KPOBH Ha OCHOBAHMM KaKOTO-TMOO OAHOTO MOKAa3aTelis He
palMOHAJIBHO M HE peaJbHO. TOJNBKO KOMIUIEKC TECTOB, XapaKTEPHU3YIOIIHX
pa3jnyHble CTOPOHBI CIIO)KHOTO MEXaHH3Ma CBEPTHIBAaHUS KPOBH, MOXKET JaTb
npeacTaBieHre 00 HCTUHHOM COCTOSIHMM KOAryJIHpyolleld akTUBHOCTH KPOBH.

@UOpPUHOTEH — 3TO MEPBBIM (HAKTOP MIIA3MEHHON CHUCTEMBI CBEPTHIBAHMUS, €TI0
YPOBEHb OIPEAEIAIOT Mepel, ONepauusMH, poJaMH, MpU 3a00JIEBAHUSIX IEUYEHH,
CKJIOHHOCTH K TpOMOO03aM WJIM KPOBOTEUEHUSIM, CEpACUHO-COCYAUCTON MaTOJIOTHH.
OcHoBHBIE (PyHKIIMU PUOpHUHOreHa: yyacTue B oOpa3oBaHuu (PUOPUHOBOTO CryCTKa,
OBICTpOE 3aXKWMBIICHUE paH, PETYISAIUs TMporeccoB GUOPUHONIM3A, YYacTHE B
aHTUOTEHE3¢ M B KJIETOYHOM B3aMMOJACWCTBUU, BIUSHUE HA KPOBb U HA CTEHKY

apTepui NMPHU BOCMAIUTEIBHBIX MMPOLECCAX B OPTaHU3ME.
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UccnenoBanue ¢GpuOprHOTeHa HEOOXOAMMO MPU MOJAO3PEHUU HAa reMo(unio,
Opy TOJATOTOBKE K ONEpalusM, a TakKe B MOCJICONEPAlMOHHBIA TEpPHoA, MpH
3a00JIEBaHUSX CEPJCUYHO-COCYIUCTONM CHUCTEMBI, MPU TATOJOTUSX TICUEHHU, MPH
OEepEeMEHHOCTH, ITPU BOCHAIMUTENbHBIX MPOIIECCaX, HESICHOM STUOJIOTHH.

HopmansHoe xomudecTBO GpuOpuHOTeHa B 1ia3me cocrasiser 2,0-4,0 r/n umu
200-400 wmr/mn. KommuectBo (¢ubpuHOoreHa Bbime 4 T/1 CBUICTENIBLCTBYET O
TUNEPKOArYIAIMM U PHUCKE TPOMOOTHUYECKHUX OCIOKHEHUW, HWXE 2 TI/1 0
TUTNIOKOATYJISIIIUM ¥ PUCKE KPOBOTEUCHUM.

B kpoBu ¢uOpUHOreH HAXOIUTCA B PACTBOPEHHOM BHUJE, HO IO BIUSHUEM
TpomOuHa u akxropa Xllla npesparaercs B pubpun. Tak kak GUOPUHOTEH SIBISIETCS
0enkoM ocTpoil (hasbl, €ro KOJUYECTBO MOXKET pe3Ko Bo3pactarh Ao 10 r/m mpu
TSKENBIX OAKTEPUAIbHBIX HHPEKUIUSIX, TPH TPABMaX U TpPOMOO3ax.

Jns onpenenenuu pudbpunoreHa o6epyT 95 Mk peareHta | U mporpeBaroT B
A4YelKe JJI1 PearcHTOB Ha NMEpelHEl NMaHeNIW aHajau3aropa. PaccTaBisiOT KIOBETHI B
MHKyOaIlMoHHbIE sYeiiku (8 mo3unuii). HanmuBaroT B KIOBETHI 5 MK IJIa3Mbl U
WHKYOUPYIOT 3 MUHYTHI. [[1s1 BBIMOJTHEHHS U3MEPEHHUM YCTaHABIMBAIOT KIOBETY C
IpOrpeToi IuIa3MOM B U3MEpHUTENbHYIO sueiKy. Haxumaror kHomky «3amyck
m3mepeHuit»y. Ha nucrnee nosiisiercs coodmenue WAIT, kotopoe yepes HeCKOJIbKO
cekyHs1 cmenutcst coobmienueM ACTIVE. [[o6aBisitoT B u3MepUTENbHYIO KIOBETY S50
MKJI CTapToBOro peareHTa. OTcyeT BpEeMEHM HauyuMHAeTcs aBroMmarnudecku. [lpm
o0pa3oBaHUU CTYCTKa pe3yabTar u3MepeHus: GuOpruHOreHa oroOpa)xkaeTcss B EPBOM
CTpOKE aucIuies. Eciy NoaKIIFoUeH NPUHTEDP, PE3YNbTaT pacleyaTbiBaeTCsl.

[ToBbimienne konmuyecTBa (UOpPUHOTEHA HAOMIOMACTCS TMPU  TIOYEHHOU
naTojaoruu (Mpu MueIoHePppuTax, MIOMEepyIoHePpPUTaX, NeMOIUTHUKO-YPEMUYECKOM
CUHAPOME), CHUCTEMHBIX 3a00JIeBaHUSX COEIMHUTEIBLHON TKaHU (PEeBMATOMIHBIN
apTpUT, CUCTEMHas KpacHas BOJIYAHKA, Y3€JKOBBIM MepuapTepuur), OOJIE3HU
Mapkuapu-Mukenn  (HOYHOM ~ MAPOKCU3MAIBHOM  TE€MOITIOOMHYpUM),  TpH
3JI0KQYECTBEHHBIX  OHKOJIOTMYECKHX  3a00JIeBaHUSAX, AaTepPOCKIEpPO3E  COCYIOB,
CEPIICYHO-COCYNHUCTHIX 3aboneBaHusix u ap. CBsi3u ¢ ypoBHEM (PUOpHUHOTEHA W
pa3BUTHEM TPUBEACHHBIX MATOJIOTMA OCOOCHHO YETKO BBISBIAETCS y OOJBHBIX
MOJIOZIOTO U CpPEAHEero Bo3pacTa. AHamu3 KojaudecTBa (PUOpUMHOTEHa TaKxkKe
HEO0OXOIUM JJI IMArHOCTUKH OECCUMITOMHOIO 3Tala MaTojIoTUH NepudeprudecKux
apTepuabHBIX COCY/IOB.

JuchubpuHoreHemMuss — 3TO YacTO HaOMIOAaeMasi TIaTOJOTHsI, KOTOpas

Pa3BUBAETCS BCIEACTBUE HECKOJIBKAX MYTALWM, IIPA KOTOPOM B HEKOTOPBIX CIydasiX
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pa3BUBAETCA KPOBOTECUEHUSIMU, HMHOTIA HAOMIOAAIOTCS TPOMOO3bl. YMEHBIUICHUE
KOHIIEHTpaluu (uOpUHOTeHa BCTPEYAETCS] MPHU HACIEICTBEHHOW HEIOCTATOYHOCTH
¢ubpuHOreHa, HEAOCTATOYHOCTU TIE€YEHHU, CHUHAPOME JTUCCUMUHUPOBAHHOTO
BHYTPHUCOCYIUCTOTO CBEPTHIBAHUS KPOBH, OCTPHIX PUOPUHOIUTUYECKUX COCTOSTHUSX,
JIeKO3axX, OMyXOJEBhIX METACTa3ax B KOCTHBIA MO3T, HH(PEKIITMOHHOM MOHOHYKJICO3E,
mpueMe JIeKapCTBeHHBIX cpeAcTB (L-acnaparmHaspl, 3MEWHOTO 571a, BaJIBIIPOAT
Hatpusi, ¢GubparoB, ¢enobapOuTana, CTPENTOKWHA3BI, YPOKHHA3BI), BBICOKOU
(bu3nYecKol Harpys3Ke.
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THE IMPORTANCE OF BIOPHYSICS IN THE DEVELOPMENT OF
MODERN EXAMINATION METHODS AND MEDICAL TECHNIQUES
Yulduzkhon D. Khaitova, Shabnam R. Karimova
Termez Branch of Tashkent Medical AcademyTermiz, Uzbekistan

Introduction: This article discusses the improvement of biophysics in the
development of medical technology on the basis of innovative educational
technologies. The main goal of teaching biophysics in medical schools is to teach
future doctors how the physiological processes proceed in the human body, and to use
physical patterns and phenomena in medicine, for example, in diagnosis and the
optimal use of therapy. In this regard, students of medical schools are obliged to look
for new ways of teaching the characteristics of medical technology and practice in the
field of professional training.

Relevance: In the modern world, physics and medicine are two scientific fields
that support and develop each other. Medical biophysics is recognized as a research
area on which the professional education of future doctors is based in accordance
with medical technology. Biophysics is built on the premise of early development.

Purpose of the study: Due to their applicability to molecular, membrane and
cellular interpretations of biological phenomena in living beings, physical and
chemical models have been defined in terms of physical, chemical and biological
patterns in microbes, populations, biocenotic and other systems, various layers of the
biosphere.

Biophysics has its own laws and procedures, even if it is closely related to
other natural disciplines.

The development of the biophysical theory and its introduction into biology
and medicine was influenced by the formation of the theoretical foundations of the
biological sciences.

Materials and methods of the research: The recognized science of the XX
century is biophysics. Nevertheless, it cannot be argued that the goals of this
discipline were not achieved by the twentieth century. This is evidenced by numerous
discoveries and studies carried out in the XX century by a large number of scientists.
One of them, Maxwell’s experiments on color theory, showed that he had distinct
hues with the help of a dynamic vertex, and the German physiologist Helmholtz
discovered the speed at which nerves pulsate. The Dutch physiologist Einthoven, the
founder of electrocardiography, made a heartbeat recorder and used it for the first

time for diagnostic purposes. The well-known physiologist Sechenov, investigating
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the dynamics of respiration, discovered the patterns of melting gases in biological
solutions. Here are some more examples.

Currently, biophysics has transformed into such fundamental issues as
inheritance and variability, ontogeny, phylogenesis, metabolism and teaching
biophysics using innovative methodologies.

Methods used in biophysics include various optical methods, spectroscopy,
electrometric methods, microelectronic techniques, chemiluminescence, laser
spectroscopy, directed atoms.

One of the most important issues in the education system of developed
countries is the informatization of education, that is, the use of information
technology in the learning process. At present, it is known in the country’s education
system that the creation of an information environment in the innovation sphere is a
topical issue.

For modern specialist teachers, the main task of our time is not only the
constant professional development of a teacher, but also psychological, political,
economic and information literacy and historical knowledge. Today’s teacher should
work to improve students’ knowledge using innovative pedagogical technologies. In
this regard, one of the most commonly used concepts, which we will use later, is
innovation. “Innovation” is a new result that is achieved by achieving specific goals.

Results: Understanding modern innovative pedagogical technologies and the
widespread use of knowledge in the field of education, especially in higher
educational institutions, is the main condition for improving the knowledge of
students, as well as the qualifications of young professionals. In general, innovation is
recognized as a key factor in improving the quality of education.

Efficiency of innovative technologies:

edetermines the process of learning innovative;

etechnologies and innovations in education, which are assimilated in everyday
life through television or the Internet and open the way to a new world;

eteaches the student to adapt to innovation and intelligence, to explain and
express their views and opinions;

einnovative methods are active teaching methods, which means that 80% of
theoretical knowledge and 90% of practical knowledge are stored in the memory of
students by this method,;

Today the quality of education in every educational institution 1is
unsatisfactory;
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e inefficiency of the results of reforms in education;

einsignificance with an increase in the number of documents;

elack of self-education skills among students;

el_ack of common creativity of students and teachers.

The only way to solve this problem is to introduce the latest innovative
approaches in the educational process, encourage each student to learn, increase
his/her motivation for learning and independent work.

Conclusion: A complex structure makes it possible to make a new topic
interesting and understandable, to perform various practical tasks, to consolidate the
acquired knowledge, to systematize various tasks, and students’ achievements. Also
with illustrations, videos, clear fonts, animated descriptions and more, you can easily
remember information. Explaining real life examples and concepts will help to be
easy and efficient. The new models of the aforementioned learning will allow
students to participate in the daily learning process if, for some reason, they cannot
continue their basic education. Of course, modern online education has a great future
for most of the younger generation.
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HEPCIHHEKTUBbBI PA3BUTUA COBPEMEHHBIX METOJ0B
OBCJIIEJOBAHUA U MEJUIIMHCKUX TEXHOJOI'NHN
Xaumoe @apxo0 Hacpuooun yenu

KiarwudeBble cjoBa: MEIUWIMHCKAs HayKa, JOKa3arelibHas MEIUIIMHA,
COBpPEMEHHAsl MEIUIINHA, KIMHUYECKAs! SNTUIEMHUOJIOT S, KIMHUYECKas MPAKTUKA

BBenenne. B 0CHOBE COBPEMEHHOrO 3Tama pa3BUTHUS MEIWLIMHCKOW HayKu
JICKUT MOIIHBIA TEXHOJOTMUYECKUH Mporpecc, MPOJIBUHYThIE (hapMaKoJIOTUYECKHUE
MCCJICIOBaHNs, TIPOPHIBBI B c(pepe TeHETHKN W HAHOTEXHOJIOTUH. MeauimHa HUKoTaa
HE CTOUT Ha MECTE — €€ pa3BUTHUE MapaJIeIbHO Pa3BUTHUIO OOIIECTBA U YEJIOBEUECKON
NeATeIbHOCTH. [01 3a TOAOM MEIUIIMHA TIOMOJIHSIETCS HOBBIMM 3HAaHMSIMU U
MPaKTUKAMH, YeM OOBICHSIETCS aKTyalbHOCTh PACCMOTPEHHUSI COBPEMEHHOTO JTara
Pa3BUTHS MEAUIMHBI KaK HAyKH.

Lleab. packpblTh ACHEKTHl COBPEMEHHOTO 3Tala Pa3BUTHS MEOUILMHBI KaK
HayKH.

Marepuan u metoabl. B moaroroBke padoThl UCIOJIb30BAHBI TEOPETUUECKUE
METO/Ibl HUCCIEOBaHUS (aHalu3, CHUHTE3, O000OIIeHHEe, WUHAYKIUA, JIEAYKIIUA).
MarepuanaMu UCCIEIOBaHUS BBICTYIUIN HUCCJIECIOBAHMS OTEYECTBEHHBIX aBTOPOB B
chepe pa3BUTHS METUIIMHBI KaK 00JIaCTH HAYYHOTO MTO3HAHMS.

Pe3yabrarpl. BaxHyto poiab B pa3BUTHM COBPEMEHHOTO MEIMUIIMHCKOIO
HAayyHOTO 3HAHHUS ChIlpaJl HAYYHO-TEXHOJIOTUYECKUN MpOrpecc, MNO3BOJIUBIINN
YCOBEPIIEHCTBOBATh METOJIbl KIMHUYECKUX HCIBITAHUM, CO3/1aBaTh MPUHIUIIUAIBHO
HOBBIE CIIOCOOBI M MHCTPYMEHTHI JICUCHUSI W TPEAYNpEexKIeHUs 3a00JieBaHUMH,
MPOBOJIUTH O0JIee KAYeCTBEHHYIO JUATHOCTUKY U T. 1.

Oo6cyxnenue. Ha cerogHsHuiA A€Hb pa3BUTUE HAYYHOW MEIULIUHBI SIBISETCS
JIOCTaTOYHO CJIOKHBIM W TIPOTUBOPEUYUBHIM TiporieccoM. [Ipaktuuecku Bce cdepsl
MEUITUHBI TIPETEPIICBAIOT TIIYOOKYIO MEPEOIEHKY €€ MPEKHUX HICAIOB U JyXOBHBIX
IIEHHOCTEH, TepecMarpuBaHue MHOTUX MEIMIIMHCKUX MPoOsIeM, B OCOOCHHOCTH — B
Hay4yHOU YacTu. VI3MeHsieTca U caMO MOHMMaHWe MEIUKOB, Ha UTO, KaK yTBEPKAAl0T
HCCIIeIOBATENM, OKa3ajo0 CHJIBHO BIMSHUE TMOSBICHHE OWOITUKH, JOKA3aTeIbHOU
MenuuuHbl U T.J. CoBpeMeHHas MEIMIIMHCKas Hayka COpPHUEHTHpPOBAHA Ha TakK
HAa3bIBAEMBIH «CYBEPEHUTET KOMILUIEKCHOTO YEJIOBEKa», €r0 OMOICUXOCOIHATHHYIO
LIEJIOCTHOCTh, KOTOPHIE H3Y4aloTCsl B €IUHOM KOMIUIEKCE €CTECTBEHHO-HAYyYHBIX,
COIMOKYJIBTYPHBIX, TICHXOJIOTHYECKUX, (rmiocodhcknx u aApyrux cdep 3HaHUM.
NHbIMH c10BaMU, BCE HAyKH O YEJIOBEKE, BKIIFOUAss MEAULIUHCKYIO HAyKy, OIUPAKOTCS
Ha JIHAJIEKTUYECKOE €IMHCTBO CHCTEMHO-CTPYKTYPHOTO H  3BOJIFOLMOHHOTIO-

I€HCTHYCCKOI'O HO,Z[XO,Z[OB.Ha CCFOI[H}IHIHI/Iﬁ JCHBb BbIINICHA3BAHHBIC ITOJXOIbI
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ABIAIOTCS  HaubOojee  aKTyalbHbIMM BBUAY  pPa3BUTUS  OUOTEXHOJOTUH U
OMOMEIUITMHBI, KOTOPBIE 3a TOCIEIHUE ACCATUIICTHS CleNlaJy CYIIECTBEHHBINA IIar
BIIEPE Y MO3BOJIMIIM JJOCTUYHh HEMAJIBIX YCIIEXOB B M3JICUCHUU 3a00JIEBaHUM, U JaxKe
B IPOMJICHUM >XKU3HU 4YenoBeka. [lo3UTMBHAs AMHAMUKa OYEBHJIHA HE TOJBKO B
npo(UIaKTUUYECKON MEAMIIMHE, HO W B KJIMHMYECKOM MpakThke. TeM HE MeHee,
CYIIECTBYET M oOpaTHasi CTOpOHA MEJalu — MEAMIIMHCKAas Hayka BCE emé He B
COCTOSIHUM TapaHTHPOBATh OTCYTCTBHE HEONArompusATHBIX W (paTadbHBIX HCXOAOB
OMOMEIUIIMHCKHUX SKCIepUMEHTOB. CylleCTBYIOT MPOOJIEMbI C TpAaHCIUIAHTALIMEH U
3D-ne4arbi0 YENOBEUYECKUX OPraHOB, 3KCTPAKOPIOPAIbHBIM OIUIOAOTBOPEHUEM U
MHBIMA METOJAaMHM BMEIIATEIbCTBA B E€CTECTBEHHBIE IIPOLIECCHI U IIOJIOKEHUE
YEJI0BEUYECKOTO OpraHu3Ma.

BaxxHoe MecTo0 B COBPEMEHHOW MENMIIMHCKOM HAyKe MPUHAMICKUAT —
J0Ka3aTelbHOW MEIULHUHE, BCIEACTBUE YEro OCOOYIO pOJib M 3HAYMMOCTH CErOIHS
npuoOpeNnr MHOTOYUCIEHHbIE KIMHMYECKUE HcclieoBaHus. Bces  koHuenuus
J0Ka3aTeIbHOW MEIUIIMHBI OCHOBaHAa Ha TOM, YTOOBI JaTh BpauaM BO3MOKHOCTb
MOMCKa M HUCIOJb30BaHMUS HAy4YHO-OOOCHOBAaHHBIX (DAKTOB B IpouLEecce MPUHATHS
KJIMHUYECKUX pemieHnid. Takue GakTsl MOTYT OBITH MOJIyYEHBI TOJIBKO IOCPEICTBOM
KOPPEKTHO TMPOBEAEHHOIO KIMHUYECKOTO HCCIIEIOBAaHUS, HO, HECMOTPS Ha CBOIO
TPYAOEMKOCTh W JOPOTOBHU3HY, JAHHBIE MCCIEAOBAaHUS IIO3BOJIAKOT IOBBICUTH
MPaBUILHOCTH MIPOrHO3a MOCJIEICTBUN BpaueOHOTO BMEIIATEIbCTRA.

JlokazarenpHasi MEIUIIMHA TIPEICTABIAECT COOOM KaueCTBEHHO HOBBIN ypOBEHb
HAay4yHOIO0 pa3BUTHA MeIMIMHBI B HeiaoM. OHa UCHONB3YeTCs HE  TOJBKO
HCCJIEIOBATEIISIMM, HO W MPAKTUKYIOLIIUMHU BpadaMH, CHEHAIMCTaMU B OOJIACTH
(dhapManu 1 BCe CUCTEMOM 3/IpaBOOXpPaHEHUS HA MUPOBOM ypoBHe. Ecnu emé Bek
Has3aJ pe3ylnbTarbl MEIWLIHMHCKAX HKCIIEPUMEHTOB M pa3JMYHbIE HOBIIECTBA B
JIEYECHUN CTaBWJIM MOJ YIrpo3y >KM3HM COTEH, a TO M ThICAY JIIOAEH, TO Ha
CETOJIHSIIIIHUMA IEHb BCE TOCTUKEHUS MEAUIIMHBI KaK ()yH/IaMEHTaJIbHON HAyKH MOTYT
IIPUMEHATHCA B KIMHUYECKOM MPAKTUKE HCKIIOYMTEIBHO B TOM Cllydae, Koraa
HKCHEPUMEHTAJIbHO M TEOpeTHYecKn OyneT JoKa3aHa UX TepaneBTHYecKast
Oe3omacHoCTh. MHOTIa Ha 0Ka3aTenbCTBO TaKOM 0€30MacHOCTU YXOIAT TOMbI, HO B
pe3yJIbTaTe YEIOBEUYECTBO MOJMYHYAET HOBBIE MPEMAPATHI U METOABI JICUEHUS TSKEIBIX
00JIe3Hel, a Bpaul MOT'YT CHacTH MUJIJTMOHBI JIFOJIEH OT HEJYTOB, paHee SBJISBLINXCS
HEN3JICYNMbIMH.

OnacHOCTh KOMMEpLHUATU3alU MEAUIIMHCKOW HAyKH 3aKJIKOYAETCS B TOM, YTO

oA BOBI[GP'ICTBHGM 9KOHOMMKH PbIHKA U PA3BUTHA TOBAPHO-PBIHOYHBIX OTHOHJCHHP'I,
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KOIJIa BO IVIaBE€ BCETO OKa3bIBAIOTCA JE€HBIU, B CO3HAHUM JIFOIEH TPOUCXOIUT MOAMEHA
HNOHATUSA «MEAMIMHCKAs TIOMOILb» Ha MOHATHE «MEAULMHCKAs yciayray. MeaulnuHa
u3 coeppl, NPU3BAHHOM cHacarb >KU3HU JIIOJEH, IPEBpallaeTcsi B TOPTOBYIO
IUIOIIAJIKY, T7I€ OKa3aHHE MEIULMHCKOW MOMOIIU CTAHOBHUTCS TOBAapOB, MMEIOIIUM
KOHKPETHYIO J€HEXKHYIO OLEHKY U CTOMMOCTb. VICXOJ] TaKOTO MOJIOKEHHUSI €T MOKET
ObITh atanpHbiM. Korma Oone3Hb 4YelnoBeka CTAaHOBHUTCS HCTOYHUKOM JI0XO7a,
BO3HHMKAET YCTAHOBKA «O0JbIlIE€ OOJIBHBIX — OOJIBIIE JOXOA», B PE3YJIBTATE YErO Bpay
IpHUOOpETaeT 3aMHTEPECOBAHHOCTh B POCTE YMCIIA JIOJAEH, UMEIOIIMX MPOOJIEMBI CO
3I0POBBEM. DTO, HECOMHEHHO, INPOTHBOECTECTBEHHO W BCTYNAeT B KOH(IUKT C
STUYECKUMHM HAay4YHbIMH OCHOBaHUSIMH  MeIuuuHblL.JlOKa3areiabHass MeTuIMHA
MIPECTABIIAECT COOOM KaueCTBEHHO HOBBIM YPOBEHb HAYYHOIO Pa3BUTHS MEIULIMHBI B
neiaoM. OHa HMCHOIB3YeTCsl HE TOJBKO HMCCIENOBATENIIMH, HO U TMPAKTUKYIOIIUMHU
BpauyaMH, CIeNUaIiNCcTaMu B 00JIacTU (papMalli U BCEW CUCTEMON 3paBOOXpPaHECHUS
Ha MUPOBOM ypoBHe. Eciu emé Bex Hazaa pe3yabTaTbl MEAUIIMHCKUAX YKCIIEPUMEHTOB
Y pa3IMYHbIe HOBIIECTBA B JICHEHUH CTABUJIM OJ] YIPO3Y KU3HHU COTEH, a TO U ThICIY
JqOfed, TO Ha CErOAHSIIHMKA J€Hb BCE JIOCTH)KEHHS  MEAMIMHBI KAk
(GyHIaMEHTaJIbHON HAyKd MOTYT TPUMEHSThCS B  KIMHUYECKOM IPaKTHKE
WCKIIFOYUTENBHO B TOM cllydae, KOrla SKCIEPUMEHTAIbHO U TEOPETHYECKU OyaeT
J0Ka3aHa WX TepaneBTUYecKas Oe3omacHOCTh. MHOTAa Ha J0Ka3aTeiabCTBO TaKOM
0€30MacHOCTH YXOAAT TOAbl, HO B pPE3yJbTare 4YeJIOBEYECTBO IIOJyYaeT HOBBIC
mpernaparbl MU METOAbl JIeUeHUs THKENBIX OoJe3Hed, a Bpadyd MOTYT CHACTH
MUJUTMOHBI JIFOZIEH OT HEYTOB, paHee SABJSBILIUXCS HEU3JICUUMBIMH.

CeromHs B OpraHU3alMOHHBIX CTPYKTypax HEKOTOpbIX Jaboparopuil u
MHCTUTYTOB BO3HHUKAIOT PHIHOYHO-OPUEHTHUPOBAHHBIE TMOAPA3ACICHUS, TaKHe, KaK
MapKETUHTOBBIE TPYMIbl, NAaTEeHTHbIE OIOPO W OTHENBl MO pEKJIaMe€ U CBS3SIM C
00I11IeCTBEHHOCTHIO. JlaHHBIE CTPYKTYphl 00pa30BBIBAIOT COOOM BIMSTEIbHBIE ChEphl
COBpPEMEHHOro  Ou3Heca, OCOOBIM  YCHEXOM U3  KOTOPBIX  MOJb3yeTcs
(dapmarieBTHUECKasi MPOMBIIIJIEHHOCTh M BECh PBIHOK JIEKAPCTBEHHBIX CPEICTB B
L[EJIOM.

Koneuno, kxpoMe ocoOeHHOCTEN U crienu(pUKH, HECYIIUX 32 COO0 HeraTUBHBIE
MOCJE/ICTBHSI, COBPEMEHHAss MEJIWIIMHA KaK Hayka MMEeT U Maccy IMpPEUMYILIECTB.
Hanpumep, 3HauYMTENbHBIN MPOPHIB OBUT BBI3BaH TEXHUYECKUM IPOTPECCOM, B
pe3ynbTaTe 4Yero MEAMIMHCKAs MOMOIb cTana 3(pQeKTUBHEE, KauyeCTBEHHEE WU
noctynHee. B mepuon kopoHaBUpYCHOM WH(MEKIMM M KapaHTHHA, OXBATHBILIETO

MHOTUC TOpOoda U CTpaHa I10 BCel IUIAHCTC, NOIYIAPU3NPOBATIACh TAK Ha3bIBaCMast
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«TEeNeMEeIUIMHA» -  OECKOHTAKTHBIM, JUCTAHIIMOHHBIA  CIOCOO  MOJYyYUTH
MEIUIIUHCKYIO KOHCYJBTAllUI0, HE BBIXO/S U3 IOMa.

TexHuueckuii Mporpecc MNPOABHHYT BHEPEN BO3MOXKHOCTU  Pa3IUYHBIX
TEOPETHUUECKUX M TMPAKTHUECKUX oOONacTed MEIUIMHCKOM HayKd, CJenaB
pPEaJbHOCTBIO MPOBEICHHE ONEpalMii MpU NOMOLIM CHEIHUANIbHBIX POOOTOB,
BBISIBJICHHE CEPbE3HBIX MMOPOKOB IUJIOAAa HA paHHUX CTaaAuax OepeMEeHHOCTH,
Oe3orepaloHHbIe METOJbl U CHOCOOBI JIEUeHHs TeX 3a00JIeBaHUN, KOTOpBIE paHee
MOTJIM OBITh BBUICYEHBI TOIBKO XUPYPrUUECKUM MYTEM C IITUTEIBHBIM U JI0CTaTOYHO
TSKEITBIM BOCCTAHOBJIICHUEM.

3akaouenne. OO000mias BbIIIECKAa3aHHOE, ONPEICIUM, 4YTO Hay4dHO-
MEIUIMHCKOE TO3HAHUE B COBPEMEHHOM MHPE SIBISIETCS YHHUKAJIbHBIM CIOCOOOM
MOJIYYE€HHSI LIEJIOCTHOIO 3HAHUS O YEJIOBEKE U €r0 OPraHu3Me, YCIEIHO OObEANHSIS B
cebe TEOpUI0 U TMPAKTUKYy HAYyYHOTO HCCIENOBaHUs. Pa3BUTHE COBPEMEHHOM
MEIUIMHBI OCYIIECTBISIETCS B paMKaxX CJIOXHOW CHUCTEMBbI JUCLUIUIMH, B AKTUBHOM
B3aMMOJECHCTBUM C  €CTECTBEHHBIMH, TEXHUYECKUMHU, TYMAHUTAPHBIMU U
¢unocopckumu obnactiMu Hayku. OCHOBHBIM OOBEKTOM MEIULUHBI MO-TPEKHEMY
OCTA€TCs YEJIOBEK B PA3JIMYHBIX €ro COCTOSHUAX M acCHeKTax — COLUAJIBHO-
OouosiorndeckoM, puaocodcKo-HPaBCTBEHHOM, MOPAJIbHO-ITUYECKOM U T. 1.

YenoBek KUBET B MHUpPE, KOTOPBIM KaXIbl JI€Hb W3MEHSETCA U
COBEPILIEHCTBYETCS, a JOKa3aTelibHas MEIUIMHA SIBISIETCS OJHMM W3 Ba)KHBIX
BEKTOPOB M IOKa3arejaed Takoro yinydyuieHus. [IpuHOuMIbI, jexamue B OCHOBAHUM
NOKa3aTebHOW MEIWLMHBI, BaXXHbl M TMOJE3HBI HE TOJNBKO C TOYKH 3PECHMS
MEIULUHCKOM TEOpUH, HO M B MEIMLUMHCKON NPAKTUKE, 3HAYMUTEIBHO IIOBBIIIAS
3 (PEKTUBHOCTh MPAKTUUECKOM pabOThl Bpauell M HMHBIX CHEIUAIUCTOB B 00JacTH
3IpaBOOXPAHEHHUS.

Takum oOpa3zom, cOBpeMeHHas MEAUIIMHA KaK HayKa CErojiHs LIarHyia JajeKko
Briepén. M3 «cMyTHOro BpeMEHM», CYIIECTBOBABILIEIO Mapy BEKOB Ha3aa, MU
Nepemésn B BEK HOBBIX TEXHOJOIMM, KOTOPBIE MO3BOJISIOT CYIIECTBEHHO YIYYIIHTh
KaueCTBO KU3HU JIIOAEH ¢ XpPOHUUECKUMH HEU3JIEUMMbBIMU 32001€BaHUSIMU, BHUICUUTD
MHOTHE U3JICUUMBbIe 0OJIE3HU, TPETOTBPATUTD MOSIBICHNUE HOBBIX U T. 1. MOXKHO JTUIIb
MPEANONIOKUTh, KaKOM OyaeT MEeOUIIMHCKas Hayka euié 4epe3 CTOJETHE M KaKUX
BBICOT OHA JJOCTUTHET B CTPEMJICHHM MPOAJUTH U YAYUUIUTh YEIOBEUECKYIO JKU3Hb,
YKpPENUTh 3/I0pOBbE M HAWUTH JIEKapCcTBa OT TeX OOJie3HEell, KOTOpbhIE CErOaHs

CUUTAKOTCA HCU3JICUMMBIMMU.
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BIOLOGIK TO*‘QIMALARMING MEXANIK XOSSALARINI O‘RGANISH.
BIOLOGIK TO*‘QIMALARNING MEXANIK MODELLARI
Muhidinov Hurillo Akbaraliyevich, Raximov Bobur Turg‘unovich

Toshkent tibbiyot akademiyasi

“Deformutsiya” deb tashqi kuch ta’sirida qattiq jism zarralarining bir — biriga
nisbatan vaziyatli o‘zgarishi tushuniladi. Tashqi kuch ta’sirida qattiq jismning shakli
va hajmi o‘zgarishiga deformatsiya deyladi. Deformatsiya elastik va plastik bo‘ladi.
Elastik deformatsiya deb, tashqi kuch olib tashlanganda, jism avvalgi shakli va
o‘lchamini tiklashiga aytiladi. Agar jism avvalgi shakli va o‘lchamini tiklay olmasa,
plastik deformatsiya deyladi. Deformatsiya bir necha ko‘rinishda bo‘ladi: cho‘zilish,
qisilish, siljish, burilish, egilish.

Cho‘zilish deformatsiyasida jism bo‘ylama yo‘nalishda uzayadi, ko‘ndalang
yo‘nalishda esa torayadi. Cho‘zilish deformatsiyasi jismning ikki asosiga uning o‘qi
bo‘ylab ikkita bir-biriga teng va jismdan qarama-qarshi tomonlarga yo‘nalgan
kuchlar ta’sir qilganda yuzaga keladi.

Qisilish deformatsiyasi cho‘zilish deformatsiyasidan shunisi bilan farq qiladiki,

bunda jismga qoyilgan kuchlar unga garab yo‘nalgan bo‘ladi.
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Siljish deformatsiyasi jismning asosiga parallel gqatlamlar jism yuqori va pastki
asoslariga jismga tomon yo‘nalishda qo‘yilgan kuchlar ta’sirida suriladi.

Buralish deformatsiyasi jismning o‘qiga perpendikulyar olingan o‘zaro parallrl
kesimlarining bir-biriga nisbatan burilishidan iboratdir. Agar jismning bir uchi
mahkamlangan va uning erkin uchiga jismning o‘qiga perpendikulyar tekislikda juft
kuch ta’sir qilayotgan bo‘lsa, buralish deformatsiyasi yuzaga keladi.

Egilish deformatsiyasi o0‘qi neytral bo‘lgan, o°‘gqning qarama-qarshi
tomonlaridagi yon sirtlarga son qiymati jihatidan ortib boruvchi o‘qga parallel
kuchlar ta’sir gilayotgan jismga hosil bo‘ladi: bunda o‘qdan bir tomonda kuchlar
jismni siqadi, ikkinchi tomonidan esa jismni cho‘zadi.

Deformatsiya o‘lchovi sifatida nisbiy deformatsiya ¢ kiritilgan bolib, u
absolyut deformatsiyani jismning boshlang‘ich uzunligiga nisbati bilan aniqlanadi.

5=l yoki o= 2% (1)
Deformatsiya hosil giluvchi P kuchni shu kuch ta’sir etayotgan ko‘ndalang
kesim yuzasi S ga nisbatan deformatsiya kuchlanganligi deyladi, ya’ni,
P

=— (2

c=< @
Bunda o - kuchlanganlik (birligi Sl sistemasida N/m”=Pa). Nisbatan kichik
kuchlar ta’sir etganda, deformatsiya elastiklik xarakteriga ega bo‘ladi. Bu holda

nisbiy deformatsiya kuchlanganlikka to‘g‘ri proportsional bo‘ladi va Guk gonuni
deyladi.

1
EZKGZEG va G:éE (3)
Bu yerda E — elastiklik moduli yoki Yung moduli. Bundan :
E=2 (4)
&

(1) dagi ¢ =AI—'qiymatni va (2) dagi o= % giymatni (4) dagi kattaliklarning

o‘rniga qo‘ysak
%
E AV (5)
I
hosil bo‘ladi.

Elastik moduli birligi SI sistemasida [E]=[N/m?]=[Pa] bilan o‘Ichanadi.
Yung modulining fizik ma’nosi:
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G Elastiklik ~ moduli  materialning
/ cho‘zilishga (sigilishga) garshilik ko‘rsata
B C DA olish xususiyatini bildiradi va kuchlanish
o‘lchamlarida (T\MZ, kr\em®  na )
ifodalanadi.
Yung moduli son jihatidan jismga
e go‘yilgan kuchlanganlikka tengki, u jism
0 € uzunligini ikki marta uzaytiradi, ya’ni, ¢
l-rasm. Elastiklik =1 bo‘ladi.
o - kuchlanishning &—  nishiy
deformatsiyaga bog‘lanishini ko‘rib chigaylik (1 rasm)

¢ — oshganda s ham proportsional ravishda elastiklik chegarasigacha O

oshib boradi. (OA qism) Jism deformatsiya ta’sirida hali elastiklik hususiyatini
yo‘gotmagan bo‘lsa, bunda hosil bo‘lgan eng katta mexanik kuchlanishga elastiklik

chegarasi O¢| deyiladi.

Bu chegaradan keyingi mexanik kuchlanishni o‘sishida deformatsiya plastik
xarakterga ega va Guk qonuniga bo‘ysunmaydi. Kuchlanishni mustahkamlik
chegarasidan Bgneq 0shsa (B nuqta) jism buziladi. Yuqgori mustahkamlik chegarasi ega
bo‘lgan jismlar elastik jismlardir (metallar). Mo‘rt jismlarning (cho‘yan, shisha, muz)
elastiklik chegarasi kichik bo‘ladi. Jismning mexanik xossalari temperaturaga
bog‘lig. Temperatura ortishi bilan jismning plastikligi ortadi, temperatura kamayishi
bilan mo‘rtligi oshadi.

Organizm to‘gimalarining mexanik hossalari ularning tuzilishiga va tabiatiga
bog‘lig. Suyakning biriktiruvchi asosidagi to‘qima suyakka elastiklik bersa, undagi
fosfor va kalsiyning asosga shimiluvchi tuzlari — qattiq va puxta giladi. Suyak
tuzilishini shakllanishi tashgaridan qo‘yiladigan yukka moslashgan bo‘ladi.

Yumshoq to‘gimalar asosan ogsil polimerlardan tuzilgan bo‘lib, yuqori
elastikligi va yopishgoqligi bilan farg giladi. Bu xususiyat deformatsiyaning
oshishiga olib keladi. Bunday jismlar elastomerlar deyiladi, ular Guk qonuniga
bo‘ysinmaydi.

Bu amaliy ishdan maqgsad, egilish metodi bilan sterjinning elastiklik modulini
aniglash. Sterjen gattiq tayanchga o‘rnatilib, uninig o‘rtasiga ma’lum og‘irlikka ega
bo‘lgan toshlar yuklatiladi. (2-rasm). Toshlar kuchi sifatida ishlatiladi va uning
ta’sirida egilish deformatsiyasi ro‘y beradi. Bu holda deformatsiya kattaligi A “egilish
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o‘qi” bilan, ya’ni sterjenga ta’sir etuvchi kuchning qo‘yilish nugtasi siljiydigan
masofa bilan xarakterlanadi. Egilish o‘gi quyidagi formula bilan aniglanadi:

PI°
" 4Eab? (6)

Bunda:

| — qurilmadagi tayanch nugtalar (prizma) orasidagi masofa

P — egilish deformatsiyasini hosil giluvchi kuch (og‘irlik kuchi). P=m-g

E — elastiklik moduli

a — sterjenning eni

b — sterjenning galinligi

Agar sterjenning kesimi to‘g‘ri to‘rtburchak shaklida bo‘lsa (6) formulani
go‘llash mumkin. (6) formuladan elastik modulni quyidagicha topish mumkin.

~ mgl®
== 45ap° ()
Ushbu formuladagi o‘zgarmas kattaliklarni alohida hisoblab C (const) bilan

3
4gélb3 natijada (7) formula quyidagicha bo‘ladi: |E =%-c

C (const) ni hisoblashda birlikni to‘gri bo‘lishi uchun hamma o‘lchovlar mm
hisobida olinadi, erkin tushish tezlanish esa o‘z holida goladi: g=9.8 m/s’.
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JTE®OPMAIUSI BUOJTOTUYECKUX TKAHEN

Yoaiioynnaesea Bazupa Ilamuaxanosena, Hapoaee /Ixcaxoneup Azamam yznu
Tawxenmckas MeOUYUHCKas aKkaoemus

Aunomayusn: Jlams yuawumcs npeocmasierus o oeopmayuu u ee 8UOAX.
ObyueHue oOwWUM NOHAMUAM O 0epoOpMayusix U HNOBPE’COCHUIX 8 Op2aHu3Me
yenosexa.

Kntouegvie cnosa: Jlegpopmayus, cosue, cocamue, cmamue, uzeud, KpyyeHue,
cpes, nepenom Mexanuyecko2o cOaeieHus, CKOIUO3.

Hedopmanus (ot Deformatio - «uckaxenue») nsmMeneHne GopMbl 1 pazMepoB
TeN Win 00beMa, CBI3aHHOE C UX MEpPEeMEIIeHUEM JIPYT OTHOCUTENIBHO Ipyra 3a cueT
NPWIOKEHUST YCWINS, HPU KOTOPOM Tello HcKaxaeT cBoM (opMbl. OOBIUHO
aepopMaiusi CONPOBOXKIACTCS M3MEHEHUEM BEJIMYMH MEXATOMHBIX CHJI, MEpOil
KOTOPOTO SIBJISIETCS YIPYTro€ MEXaHUUYECKOE HaIPsKEHUE.

Bunel nedbopmanuu paznenstor Ha oOpaTtumble (ynpyrue) U HeoOpaTUMbIE
(mnactuyeckue, nomydect). O0patumele AedopMalii UCYE3AIOT MOCIEe OKOHUYAHUS
JACUCTBHS TPUIIOKEHHBIX CHJI, @ HeoOpaTuMble ocTaloTcia. B ocHOBe oOpaTHMBbIX
aedopMaIiil JeKUT CMEIICHHE aTOMOB TeJla OT IMOJIOKEHUS PaBHOBECHS, B OCHOBE
HEoOpaTUMbIX — HEOOpaTUMbIE TIEPEMEIICHHS aTOMOB Ha PACCTOSIHUSI OT UCXOAHBIX
MOJIOKEHUN paBHOBeCHs (IIOCNIE CHSTHUS HArpy3Kd MPOUCXOAMUT MEPEOPUEHTALUS B
HOBOE paBHOBECHOE TMoJjoxeHue). Jlepopmanus omnpeaensercss Kak OTHOLICHHE
U3MEHEHHUsl JJUHBl JeQOpPMHUPOBAHHOTO OOBEKTa K €ro HavyaJbHOM JJIMHE.
Hedopmanus He uMeeT PU3NUEeCcKoi pa3MEpPHOCTH.

Buner nedopmariuu: caBur, cxxatue, CMITHE, U3THO, KpydeHHUe, cpes.

1 7] = —
2| ol 7 AR @ BERY
Cxatne PacTsxeHne Caosur KpyueHue N3rmnb

egopmayusa NpUBOAUT K M3MEHEHUIO MPONOPLUHN, pa3MepoB, GOPMBI YacTei
T€aa, YTO CONPOBOXKIAETCS BHEIMIHUMH JePeKkTaMd W HapylleHHueM (YHKIUU
opranu3ma. Yamie BCEro BCTpPEHAIOTCS CKEJIETHblE Jedopmanuu: depena,
II03BOHOYHMKA, TPYIHOW KIETKHM, KOCTEH M CyCTaBOB KOHEYHOCTEW. Takxke
neopMUpPOBaTLCSI MOTYT MArkhe TKaHu. [lpuumHamMu mMOMOOHBIX HN3MEHEHHM
CTAHOBSTCS BPOXKJIEHHBIE [IOPOKH, TPABMBI, IETEHEPATUBHBIEC N3MEHEHHS], OITYXOJIH.

Ipuunnbl. Jlepopmanumu Tena MOryT HOCHUTh  BpPOXKACHHBIM WM

HpHO6pCT€HHBIﬁ XapakTep. K BPOXACHHBIM COCTOSAHHAM OTHOCAT YCIIIOCTHO-
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JIMIIEBBIC pacCIEIUHBI, pacileryieHne Mo3BoHoYHUKa (spina bifida), amasuto kocrei,
BPOXJCHHBIM BBIBUX Oefpa W MH. Jp. BpokneHHble nedeKkThl KOCTHO-MBIIIEYHOM
CUCTEMbl BO3HUKAIOT BHYTPUYTPOOHO B PE3yJAbTaTC:I€HETUYECKUX MYTallWii;
MEXaHMYECKOTO  CHaBJeHUs 4acted 1uioga (Ipu  MajoOBOAMM,  HAJUYHUH
AMHHOTHUYECKUX TSKEH );BO3ICHCTBUSI TEPATOTCHOB: WH(MEKIIMOHHBIX, XUMUYECKHUX,
WOHU3HUPYIOIINX U JPYTHX.

Ilepenom — 3TO TONHOE WJIA YacCTUYHOE HApPYLIEHUE LEIOCTHOCTH KOCTH,
BO3HUKIIIEE B  pe3yJbTare  BO3JCHCTBUSA,  MPEBBIMIAIONIETO  MPOYHOCTHBIC
XapaKTePUCTUKHU KOCTHON TKaHHU.

Ionuomuenum - BupycHas MHGEKIMUS, MPOTEKAIOMIAs C MPEUMYIECTBEHHBIM
MOpaXCHUEM IICHTPATbHONW HEPBHOUM CHUCTEMBI (CEPOTr0 BEUIECTBA CIUHHOTO MO3Ta)
MPUBOJAIIAS K PA3BUTHIO BsUIBIX Nape3oB W mapanuueil. Paxur — 3a0oneBanue
OBICTPOPACTYILIETO OPraHM3Ma, XapaKTepU3YIOLIeecs HapyILIeHUEM MUHEPaIbHOTO
oOMeHa 1 KOCTe0Opa30BaHUs.

Uckpuenenue noca — HapyllleHHE TNPOMOPIMA WIM CHMMETPUHM HOCa B
pesynbrare 1eopMaluy ero ClIMHKU WU MEPErOPOIKH.

Bonues nacme — BpoxaeHHas jaedopManvsa, MPEACTaBISAIONIast CcOOOM
pacieryieHne TKaHed TBEpJOTo M MSTKOTO HEOA, MPU KOTOPOM UMEETCS COOOIIeHNe
MEKly POTOBOM U HOCOBOM IOJIOCTBIO.

Hepopmayuu  nozeonounuka. Ckoauoz — OSTO CTOUKOE HCKPUBJICHUE
MMO3BOHOYHHKA BOOK OTHOCHUTEIBLHO CBOEH ocH (BO (DpOHTAIILHOM IJIOCKOCTH).

Jlopoo3 — 3T0 (pU3MOIOTHUECKUI MM MATOJOTUYECKUI M3rM0 MO3BOHOYHUKA,
IIPU KOTOPOM €T0 BBIMYKJIOCTh OOpalieHa K Iepeu.

Kunesuonas epyonas xnemka — 3TO MATOJIOTHSL, IPU KOTOPOW MEPEAHSS 4acTh
IPYAHOM KJIETKHU BBICTYIAET, mpuoopeTast (opMy JOAOYHOTO KHUIIS.

Banveycnas oegopmayus cmonst — 3TO TATOJOTHS, COIMPOBONKIAIOIIASLCS
VIUIOIIEHWEM CTONl M WX «3aBaJMBaHUEM» KHYTpH. B 001acTu TroJeHOCTOMHBIX
CYyCTaBOB M CTOI oOOpa3yeTcsi BaibrycHoe (X-o0pa3HOe) HCKpHUBIECHHE, IMATKA
OMUPAETCs Ha MOBEPXHOCTh CBOUM BHYTPEHHUM KpaeM.

Hegopmayuu xocmeii koneunocmetl: X-obpasnvie Ho2u — 3TO TATOJIOTHA, IPU
KOTOPOH y YeNOBEeKa, CTOSIIErO C BBHIPSIMICHHBIMU M CBEJICHHBIMHA BMECTE HOTaMH,
paccTosTHUE MEXKAY MATKaMHU COCTaBISET S U 60Jee CAaHTUMETPOB.

O-obpa3nble Hoeu — TATOJIOTHYECKOE COCTOSIHHE, IPU KOTOPOM HOTH

HCKPUBJIAIOTCA 1IOA YITIOM, OTKPBITBIM KHYTPH.
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Yxopouenue xonweunocmeri — 3TO YMEHBLIEHHWE IJIMHBI OJHOW KOHEYHOCTH
OTHOCUTEILHO JIPYroi MO0 YMEHbIIEHUE JJIMHBI 00erX KOHEYHOCTEH, MPU KOTOPOM
HapYILIAOTCS MPONOPIIMHU YEIOBEYECKOTO TENA.

Hedopmayua cycmasos pa3BUBAETCS TPU TpaBMaxX, BOCHAIUTEIBHBIX M
JEreHEPAaTUBHBIX 3a00JEBAaHUSAX CyCTaBOB, SBISIETCS CIEICTBUEM BPOXKICHHBIX
aHomanuii. @opMupyeTcs B ucxoze 00JIe3HEH, TpPaBMaTUUECKUX TTOBPEKICHHM.

Apmpumsi - 3TO TeTeporeHHas rpyImia BOCHaJIUuTENbHbIX MOPAXKEHHUI CyCTaBOB
Pa3IMYHOTO T'eHe3a, B KOTOPbIE BOBJICKAIOTCS CHHOBUAJIbHBIE OOOJIOUKH, Karcyla,
XpSIl U Jp. JIEMEHThl CyCTaBa. MOBBIIMICHUS TEMIEpPaTyphl, HapylIeHus: (YHKIUH,
nedopMaIii CyCTaBOB.

Apmpo3 — 3TO XPOHHMUYECKOE MpOrpeccupyroiee 3a00JeBaHUE CycTaBa C
MIOCTENEHHBIM pa3pylICHUEM XpAIla, HAPACTAHUEM NATOJIOTMYECKUX HU3MEHEHUH B
Karicyje, CAHOBUAJIbHOW 000JI0YKe, MPUIIETatolIMX KOCTAX U CBSI3KaX.

3akiI0ueHue

B 3aknioueHHH MOXXHO CKa3aTh 4TO, AepopManus TPUBOAUT K U3MEHEHUIO
MPOTOPINI, pa3MepoB, GOPMBI YacTel Tena, YTO COMPOBOXKIACTCS BHEIIHUMHU
nedeKTaMu ¥ HapylIeHHeM (QyHKIIMH OpraHu3Ma.
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OCOBEHHOCTU IT'EMOJJUMHAMMWKHU B KPOBEHOCHBIX COCYJIAX
Mypaooes K.H.', Omaboesa C.M.”
' Cmomamonozuueckuii paxynomem, 208 epynna, TTCH

* lTewebnwuii paxynomem, 402 epynna TawlIMH
Hayunbwtii pykosooumensw: 3asedyrouas kageopoi Hypuamosa @.b. Kagheopa
ouoguzuxu u uHgopmayuounsvix mexrnonrocuu 6 meouyune, TI'CH

AKTyaabHOCTh: OIHON U3 BaXXHEHITNX MPOOJIEM COBPEMEHHON OMOpPEOIOoruu
SBIIIETCSI TTOHMMAaHUE MEXaHU3MOB KpoBooOpamieHus. Jlo cux mop He ompeserneHa
POJTb TIJIA3MEHHOTO 3BEHA TeMOCTa3a Ha HadaJbHBIX dTamax (GOopMHUPOBAHHS TpoMOa.
I'eMonnHamMuKka - 3TO BaxkHas 00JIaCTh (PU3UOJIOTMH, KOTOpasi TOMOTaeT HaM TMOHSITh,
KaK KpOBb IHPKYJIUPYET IO BCEMYy Tely, oOecreuuBas KICTKH TUTATSIbHBIMU
BEIIECTBAMH W KHUCJIOPOJOM U yAalsisi M3 HUX MPOAYKTHI KU3HEIACATEIHLHOCTH.
['emomuHaMyKka B MarucTpajdbHBIX U PE3UCTHUBHBIX COCYIAX OTIWYAETCS JPYr OT
JApyra ¥ UIrpaeT pelalllyld pojib B  TOMJIEPKAHUHM 3JI0POBbS  CHUCTEMBI
KpOBOOOpAIICHHUS.

Hean: Llenbto gaHHON pabOTHI SIBISIETCS aHAIW3 IPOCTPAHCTBEHHO-BPEMEHHOMN
JTUHAMUKHA U apTepUaIbHON CKOPOCTH TIPH ITOMOIIN TEOPETUYECKON Moaenu. B arToit
CTaThe MBI 00CYTUM 0COOCHHOCTH TeMOJMHAMUKH B COCYJaX M UX 3HAYCHHE.

Metoabl: ['eMonrHaMuKa B MaruCTpajgbHBIX COCYIAaX XapaKTEPU3YETCs PSIOM
OCHOBHBIX OCOOEHHOCTEH: OCHOBHBIC COCYIBI MOABEPIKEHBI BBICOKOMY KPOBSHOMY
JABJICHUIO M3-3a HACOCHOW (yHKIMM cepama. DTO JaBICHHUE SBISIETCS CaMbIM
BBICOKMM B apTepHUsx, OMMKANIIMX K CEpAIy, U YMCHBIIACTCS MO MEpe YyTaICHUS
KpoBU OT Hero. [lo Mepe mpoxokieHus KPOBU MO OCHOBHBIM COCY/IaM CKOPOCTH €€
MOTOKAa YMEHBIIAETCA M3-3a YBEJIMYEHUS IUIOAAM MONEPEYHOro CEYEHMSI ITHUX

COCYHIOB. DTO CHHWIKEHHUE CKOPOCTH MMECT pCIIaromec 3HAYCHUC I MOAACPKAHUA
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apTEepHabHOTO JABJICHUS W TIPEAOTBPAIICHUS TIOBPEXKICHUS CTEHOK COCYIOB.
MaructpaibHbIE COCYBI TAKXKE CTATKUBAIOTCS C COMPOTHBICHHEM TOKY KPOBH H3-32
TPEHUSI MKy KPOBbIO U CTeHKaMu cocyaa. CoCynucToe CONpOTUBICHUE 3aBUCUT OT
JAaMeTpa cocyaa M BSI3KOCTH KPOBH.

Pesyabrarbl: PesucTuBHBIE COCymbl — 3TO Ooyiee MENKHE KPOBEHOCHBIE
COCYIIbI, TAKHE KaK apTEePHOJIbI, KATMJUIAPHI U BEHYIBI, KOTOphIe 00€CTIeunBaoT 0oee
BBICOKHMW YPOBEHBH COTPOTHBICHHS KPOBOTOKY. KpOBOTOK B PE3MCTUBHBIX COCYyHax
MENJICHHEe, YeM B MaruCTpalbHBIX, M3-32 MX MCHBIIEr0 JHaMeTpa U OOJBIIETO
COMPOTHUBICHHS. DTOT MEUICHHBIM MOTOK obOecneunBaeT 3PGEeKTUBHBIA OOMEH
MUTATEIbHBIMUA BEIIECTBAMHU U OTXOJIaMU MEXK]y KPOBBIO M TKaHAMH. Pe3ucTuBHbBIC
COCYIBI COAEpXKAT KamMIISPHBIE pycia, MPEACTABIAIOMNE COO0OH CEeTH KPOIIEUHBIX
KPOBEHOCHBIX COCYZIOB ¢ TOHKHMH CTEHKaMH. JTH KAIMMJUISPHl HTPAIOT BAKHYIO POJIb
B 0OMEHE KHCJIOPOJIOM M MMUTATEIHHBIMH BEIIECTBAMH C OKPYKAFOIITUMHU TKAHSIMHU.

B kammmispHBIX pyciax KpPOBSIHOE NaBJIEHWE CTAHOBUTCS THAPOCTATHUYECKHUM,
4TO BbI3bIBACT AUG(GY3UI0 KUJIKOCTH B MPOCTPAHCTBO MEXKIY KIETKaMU. ITO
MOMOTAaeT JOCTABJIATh MHUTATENbHBIE BEHIECTBA W KHUCIOPOA K TKaHIM W YIaJsATh
MeTa0onnyeckrue OTXoAbl. KOJUIOMIHO-OCMOTHYECKOE JaBICHHE, CO31aBacMOE
OekaMM KPOBH, MPOTHBOJACHCTBYET THAPOCTATUYCCKOMY IABICHUIO W IOMOTAET
MIPENOTBPATUTh YTEUKY N30BITOYHON JKUIKOCTH U3 KalMJUISIPOB B TKAHM.

3HaueHWe TEMOIWHAMHUKH B MAaruCTPAbHBIX W PE3UCTHUBHBIX COCYIax
3aKJII0YAeTCs] B TMOMAJEPKAHUM 37I0POBbS CHCTEMBI KpoBooOpareHusi. Hapyienus
TeMOJMHAMUKHA DJTHX COCYJOB MOTYT IMPHUBECTH K PAAy NOpoOJieM, TaKUX Kak
TUTNIEPTOHUS, CEPACYHBIM TPUCTYN, HWHCYIBT U 3a0ojieBaHUA TNepudepudecKkux
cocynoB. [lornmanne 0COOCHHOCTEH TEMOAMHAMUKH B ATUX COCYIaX MOXET MTOMOYb
6onee 3(pPeKTUBHO TMATHOCTUPOBATH U JICYUTH TAKUE COCTOSIHUSI.

BoiBoabl: TakuMm oOpa3oMm, reMOIMHAMHUKA B MaruCTPaJbHBIX U PE3UCTHUBHBIX
cocyax XapaKTepu3yeTcs pa3IuYHbIMH OCOOECHHOCTSMHU, KOTOpPbIE OOECIEUHBAIOT
b deKTUBHOE KpOBOOOpalieHue W OOMEH MUTATEIbHBIX BEIIECTB M IMPOIYKTOB
KUBHENEATESTLHOCTH. V3yueHne 3TUX OCOOEHHOCTEH WMeEEeT pelIaroliee 3HAUYCHUE
JUTST  TIOAZICP’KaHUS  37I0POBOM  CHUCTEMBI  KPOBOOOpAIICHUS U MPOPUIAKTHKA
COMYTCTBYIOITIUX 3a00yeBaHuil. biaromaps maJbHEUIINM UCCIIETOBAHUSAM MBI MOKEM

IMpOoaOJIKAaTh OTKPbIBATH HOBBIC B3ITIAA/Abl HA TCMOANMHAMUKY 3TUX COCYOOB.
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SECTION Ne2. IT TECHNOLOGIES IN MODERN MEDICINE
CEKIMS Ne2. IT TEXHOJJOTMA B COBPEMEHHOM
MEJULIUHE

HEWMPOCETH U MEJUIIUHA
Kannusazoe /luac @apasunvesuu
Hayunwuii pykosooumens: Paxumoaesa I yivbapuun Cabemosna

Kazaxckuti Hayuonanvnoiti Meouyunckuu Ynusepcumem um. C.JJ.
Acgenousposa, Kazaxcman

AnHoramusi: HelipoceTb (MM HUCKYCCTBEHHAs HEHWPOHHAs CE€Tb) — 3TO
MaTeMaThyecKkas MOJCNb, KOTOpasl aHaJOTHUYHa pab0Te HEPBHOM CHUCTEMBI YEJIOBEKA.
OHa COCTOUT W3 CBS3aHHBIX MEXIY CO0ON HEHWpPOHOB, KOTOphIE 00padaThIBAIOT
nHpopMaIHIO U TIepeaeT ee gajbiie 1mo cetr. OcHOBHAs QYHKIUS HEUPOCETH OUCHD
ObIcTpass U MOJIHUEHOCHas 00paboTka OONBIIMX JAaHHBIX W MHGMOpManuu ¢ 0a3bl
naHHbIX. Ha TaHHBI MOMEHT CYIIECTBYIOT MHOXECTBO BUIOB HEUPOCETH KOTOPHIE
MIOMOTAIOT JIIOASIM Ha padoTe, B OBITOBBIX Jiejlax, B OM3HECE M TaK K€ MEIUIIMHE
COOTBETCTBEHHO.

KiroueBblie cJIoBa: Heiipocerts, ChatGPT, Trasnfer learning,

3/IpaBOOXpaHCHHE, aHAIN3, JaHHbIE, TTIOMOIIb, POJib, 3a7a4a, (hopmar.

B xome wcnonp30BaHUSA, IUIAHUPOBAHUS M YEPE3 MHOXKECTBA IONBITOK
MIPAaBWJIBHOTO M YMHOTO MCIIOJIb30BaHMSI JAHHOTO MEXaHW3Ma, S IOHSUL, 4YTO
HEHUPOCETh MOXKET KOJOCCAIBHO YAYUIIUTh XU3Hb JIIOASIM B Pa3HbIX cepax KU3HH.
Mos 11en1p OblIa MOKa3aTh, Kak MPaBUILHO UCIIOIB30BaTh HEHPOCETh, KaK MPABUIBHO
3aJ1aBaTh 3apPOChl U 3a7]a4M JIJIs1 BBIOJIHEHUS Pa3HOTO posia QyHKIUH.

JIna  Hamero mnpoekra B OJMMIIMAAE Mbl HCIOJIB30BaJIM HEUPOCETD,
OCHOBaHHYIO Ha 0a3e naHHbIX OoT kommanun OpenAl, HaszbiBaemyio ChatGPT,
Bepcuto 3.5. baza maHHBIX 3TOM HeulpoceTn orpanudeHa Jmiib 10 2021 roma, 310
OorpaHu4MBaeT 00JacThb MOMCKA MO COBPEMEHHBIM JaHHBIM, YTO JOBOJIBHO CHIJIBHO
cyxuBaeT Bo3MoxHOCTH Herpocetu. ChatGPT paboraer mo mpuniuny «Transfer
Learning», npu koTopoM CHadajia 00ydaeTcss Ha OIPOMHOM KOJMYECTBE JAHHBIX, a

3aTeM MOXET OBITh J00OyueHa Ha 0oJiee Y3KOCIeUaIn3UPOBAaHHBIX 3a/1a4ax.
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IIpumenenue Heiipoceru B Meaunune: B Xxone uMCnosib30BaHUE M aHAIM3a
(GYHKIIMKM HEWPOCETH, MBI BBIIECTWIM HECKOJIBKO IYHKTOB, B KOTOPBIX HEUPOCETH
MoTIIa Obl OY€Hb IOMOYb B MEUIUHE:

1.Anaan3 00Jb1Iero 00beMa JaHHBIX — PE3YJIbTaThl AHAJIM30B, METUIIMHCKUX
KapT, u3o0pakeHnu. OHU MOMOTYT BpayaM OYE€Hb OBICTPO M MOOWJIBHO HAaXOAWTh
HY)KHYI0O MH(OpMAIMIO, aHaJN3 M CHUMKHU (COOTBETCTBEHHO €cliu OylIeT HMETb
JOCTYI K 0a3€ TaHHBIX MOJIUKIMHUKH), HAXOJUTh CXOJCTBA U Pa3IN4Ms B CAMIITOMAax
1t 6os1ee OBICTPON U ONEpaTUBHOM peakiuu BpauyeOHON Opurajpl. AHAIN3 HAYYHBIX
cTaTeil u myOJMKaIMK, YTO MOKET OUYEHb XOPOIIO YCKOPUTH CKOPOCTh MCCIIEIOBAHNUS
KaKoro-nmubo mMarepuaia, HallpuMep, JUlsl CO3AaHUs JIEKapCTB WM METOAOB JICUEHMUS.
[lomomp 1 CTPYKTYpU3ALMM  CUCTEMBI  3APAaBOOXPAHEHHS  KOJIOCCAJIbHA,
MpeaocTaBisia O0NbIION 00BEM NAaHHBIX CO BCEro MHpa, HEHPOCETh MMeEsl JaHHbIC
Takou OOJbIION 00BEM JAHHBIX MOKET BBIABUTH TPEHJ 3a00JIEBaHUM U YKa3aTh HA
po0JIeEMBI B 00JIACTH 31paBOOXPAHEHUS.

2. /luarHocTuka, Jiedenne u  npoduaakruka. ChatGPT  moxer
WCIIOJIB30BAThCA I TEHEpAlMU TEKCTa, CBSI3aHHOTO C MEIULMHCKUMH BOIIPOCAMM,
HaIpuMep, OTBETOB HA BONPOCHl MALIMEHTOB O 3a00JEBAaHUSX WM ONHCAHUN
nekapctB. [ns co3nanus 4yaT-00TOB, KOTOPHIE MOTYT MTOMOYb MAal[MEHTaM MOJIYYHUTh
OBICTPYIO KOHCYJIbTALMIO MO CBOMM CHUMIITOMaM W ONPENEIUTb, HYXHO JIM UM
oOpamarbcsi K Bpaudy. CozlaHue NepCOHANTM3UPOBAHHBIX MPOTPamMM  3I0POBOIO
oOpa3a >)KM3HH Ha OCHOBE MHAMBHUIYaAJIbHBIX (DAKTOPOB PUCKA AJISl KaX/10Tr0 NaI[UeHTA.
HeiipoceTs npu aHaiv3e MEIUUUHCKUAX JAHHBIX MAIlMEHTa, TAKHE KaK BO3pacT, MO,
HACJIEICTBEHHOCTh, MEAUIMHCKAsl UCTOpHUSA, PE3yJbTaTbl TECTUPOBAHUS WU JPYTHE
(dakTOppl, M Ha OCHOBE JTOr0 CO3[aBaTh WHAUBUAYAIBHYIO MPOrpPaMMy
npoduIakTUKA 3a00JICBAaHUM, BKJIIOYAs PEKOMEHIAIMU MO JAueTe, (HU3NUECKOM
AKTUBHOCTHU, PETYJISIPHBIM 00CIEOBAaHUAM U IPYTUM MEpaM.

3.Ilomomp Bpauyy MNpH KOHCYJbTAlUM ¢ mnamueHToM. KoHcynbramms
00JLHOIO YesIOBEKa MOKET MPOXOAUTh B Pa3IMYHBIX (opmaTrax, B TOM UHUCIE U B
dbopme onnaiiH-koHCYIbTalMK. B Takoi cutyanun ChatGPT moxeTr nomoub Bpauy B
JUAarHOCTUKE W JICUCHHH TMalMEeHTa, HalpuMep, MpPEICTaBUM, YTO Bpay MOTYyYMII
3aMpoCc Ha OHJIAWH-KOHCYJIBTALMIO OT MAllMEeHTa C Kajo0aMHU Ha HEU3BECTHYIO €My
paHee cuMITOMaTHKy. Bpau 3amaer HEKOTOpbIE BOMPOCHI MALMEHTY, HO HE MOXET
TOYHO ONPEACIIUTh JUArHO3, OCHOBBIBASICH TOJBKO HA OMUCAHUM CUMITOMOB. B 3TOM
ciydae Bpad MoOkeT ucmosib3oBaTh ChatGPT st mosydeHus JOMOTHUTEIHHOU

uHpopmanmu u yrouHenus sauarHosa. ChatGPT takxe MoxeT moMoub Bpady
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chopMyIUpPOBaTh MPAaBUIIbHBIE BOIIPOCHI TP cOOpe aHAMHE3a y MaleHTa, IOHUMAaTh
U YYUTBHIBATh pa3InyHbIe PAKTOPHI PUCKaA, KOTOPbIE MOTYT BIUSATh Ha 3a00JIeBaHUE, U
OMOTaTh B BHIOOpE JIyUIIEro BapuaHTa JICUEHUS Ha OCHOBE JaHHBIX, MOJYYEHHBIX OT
NalnyueHTa.

Heiijpocetn wumeroT cBow mpeuMyniecTBa W orpaHudeHus. OHU MOTyT
oOpabaTbiBaTh OoMbIMEe 00BEMBI JaHHBIX OBICTpEE U TOYHEe, 4YeM denoBek. OHako,
OHU MOTYT OBITh HECOCTOSITEILHBIMHU, €CJIA TPEHUPOBOYHbBIC JAHHBIE HE JOCTATOYHO
XOPOILIO TMPEACTABIAIOT peanbHy0 KapTuHy. OueHb OOJIBIIYIO POJIb UTPAET CIOCO0
npenocTaBieHuss UHGOPMALMKM, TPaBUIBHOCTh IOCTABICHHOM  3ajadd s
Helipocetu. T.K. HEHPOCETh HE SBIAETCA MPOTOTHUIIOM 4YesnoBeka Ha Bce 100%, oHa
COOTBETCTBEHHO HE MOJKET IMOHSATh, YTO OT HEro MMEeHHO XOTAT Ha 100%, HelipoceTh
3aBHMCHMa OT MOTPeOUTENs Ha MpsiMyto. B Xojie A0Aroro UCmnoiab30BaHUE HEUPOCETH
ChatGPT, s pa3paboTan npaBUIbHBIA aIrOPUTM MOCTAHOBKH 3aJaud, BBHITVISIIUT OH
TaKuM 00pa3oM:

OcnoBHas crpykrypa: [eiictByii B kauectBe [POJIb], Beimonnu [3AJAYA] B
[POPMAT].

OTO O4YeHb »JJIACTHYHAsT U MHOTOoOpa3Hasl CTPYKTYpa, KOTOPYH) MOXKHO
MCIIOIb30BaTh MPAKTUUECKU BO BCEX OTPACIAX JKU3HU YesioBeka. Hampumep, Ha posib
MoxkHO nofctaBuTh AHAJIMTUK, utoObI HelpoceTs Boinonauia 3aagaqsy AHAJINS B
Bune [ PAOUKU. [IpumepoB 04EHb MHOTO M MOXHO 3KCIEPUMEHTHPOBATh JAJIbIIE
MOJICTABIISAS Pa3HbIe posH/3anaun/popmarsl.

Helipocetn wurpator Bce Oosiee BaXXHYIO pOJb B MEIUIIMHE, TIOMOTras
JTUArHOCTUPOBATh 3a00J€BaHUs, NPOTHO3UPOBATH WX pPa3BUTHE U TMpenjararb
ONTHUMAaJIbHbIE JieueOHble cxembl. Mcronb3oBaHWE HEHpoceTeld B MEIULUHE YKe
MO0Ka3ajJ0 3HAYUTEJbHbIE PEe3y/lbTaThl B YIYUIICHUWM KadecTBa KU3HU TAIMEHTOB,
COKpAallleHUH BPEMEHW U CHWKEHMHM 3arpar Ha JjedeHue. OIHAKO, HEOOXOIAMMO
YUHUTBIBATh PAJl MPOOJIEM U OTPAaHUYECHHM, CBI3aHHBIX C MPUMEHEHHEM HelpoceTel B
MEIUIIMHE, TAaKUX KaK HEO0OXOIUMOCTh OOJBIIIOr0 0O0beMa MaHHBIX I OOydeHUS
MozieTied W BO3MOXXHOCTh BO3HHUKHOBEHHUS OIMMOOK W3-32 HETOYHOCTHU JaHHBIX.
Kpome Toro, HeoOXogmmMo Takke O0O0ECTeYuTh HAACKHYIO 3allUTy JaHHBIX
MalMEeHTOB, YTOOBI MPEIOTBPATUTh BO3MOXKHBIE YTEUKW JaHHBIX W HaPYIICHUS
KOH(UICHITNATBLHOCTH.

PabGotra ¢ HelpoceThl0 MOKa3bIBa€T B KAaKOM HAINpaBJICHUU Pa3BUBAETCS B
YeJIOBEYECTBO -HAMPABICHUE NJISI YIPOIIEHUS W YMOOCTBAa IS KM3HU YEJIOBEKa B

esnoM, B J00oi cdepe, B KakaoM Bo3pacte W 0e3 ocykaeHuH. I HHUKAaK He
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NOJJIEP>KMBAI0 UCTIOJIH30BAHUE HEUPOCETH B IJIOXUX LENAX, T.K. U300PETEHUE MOXKET
CTaTh OPYKUEM B IIOXUX PYKaX.
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METO/I TEJEMEJUIUHDBI: JMCTAHIIMOHHBIN
MOHUTOPHUHI' (REMOTE MONITORING)
Kyopamunnaee M.b, Typzynoe A.M, Aooynxamuooe A.H
Tawxenmckuti yHusepcumem uH@OPMAYUOHHbIX MEXHOI02UU UMEHU

Myxammaoda Anv-Xopasmuu, Tawkenm, Y306exucman

AHHoTauus: MoOWIbHBIE METUIIMHCKUAE PUIOKEHUS MPEIOCTABIISIOT YCIYTY
JUTSl IEPBUYHON MEIMIIMHCKOM TTOMOIIM TaK U B OOIIIECTBEHHBIX, TaK U B OTAAJIEHHBIX
MecTax. Takre HHHOBAIMOHHBIE PEHIEHUS CMOTYT IIPOSIBUTh MEIUIIMHCKOE CO3HAHUE
B 0OIIECTBE, HO U CpeAu MOJOAEKH. MeTuIMHCKUE NPUIIOKEHUS JaloT HaM
BO3MOKHOCTh JIJI1 O3HAKOMJIEHUSI C METOAAaMHU MEPBUYHOM MEAUIIMHCKON IMOMOIIIH,
YBEIOMJICHUSI M WHCTPYKIUM IS BBEIECHHS HUX Ha mnpakTuke. OCOOEHHOCTh
3aKJII0YAETCsl B MOOWJIBHOCTH, YTO MPEJCTABIACT COOON HE3aMEHUMbIN CIIPABOYHUK U
MTOMOIIIHUK B DKCTPEHHBIX CIIydasix.

KiawueBble ciaoBa: TememeauuuHa, AUCTAaHUMOHHAsT  JUArHOCTHKA,
MOHUTOPHUHT, HaOIIONeHNE, MOOWJIbHBIE TPHJIOKEHUS, BUPTyalbHasi KOHCYJIbTAINS,

MCAUIMHCKHUC 3aIl1CH.

JuctanunonHblii  MOoHMTOPUHI (Remote monitoring) - 5310 MeToOn
TEJIEMEIUIIMHBI, KOTOPHIA TMIO3BOJIIET MEAMIIMHCKUM IepCcoHajiaM CIEIuTh 3a
COCTOSIHUEM 3JIOPOBbSl TAlMEHTa YIAJIEHHOM BHJE. OTOT METOJ HCIOJIb3YeT
pa3UYHBIC TEXHOJIOTUM, TaKUe KaK MOOWIIbHBIE yCTPOWCTBA, HOCHUMBIE IaTUWKH,
MPWIOKEHHUS! 1711 CMapTPOHOB 1 00JIauHbIE BRIUUCIEHUS [6,7].

JIMCTaHITMOHHBI MOHHUTOPHUHT MOXET OBITh OCOOCHHO TIOJNI€3CH IS
MalMeHTOB, KOTOPbIE HMEIOT XPOHMYECKHUE 3a00JICBaHUS WM HYXKJIAIOTCA B
IUIUTeNbHOM HabmoneHuu. OH TakkKe MOXET MOMOYb MEAMIIMHCKUM IepCOoHaIaM
ObICTpee ONpEAesITh U pearupoBaTh HA U3MEHEHHsS B COCTOSIHUU 3/I0POBbsI MAllMEeHTa,

YTO MOXKET CHU3UTh PUCKH OCJIOKHEHUN U yITYUYIIUTh pe3ynbraThl Jedenus (Puc 1).

133




ITo ¢opme mnpoBeneHUs MOXKHO pa3feaUuTb HA METOAbl JUCTAHLIMOHHOTO
MOHMUTOPHUHIA [TAIIUEHTOB KaK:

¢ CHHXPOHHBIH (B pEKUME PEATBHOTO BPEMEHH )

e ACUHXPOHHBIN (OTJIOKEHHBIA N0 BPEMEHHU, WJIM B OIPEACIIEHHOE BPEMEHH
CYTOK)

eV naneHHbIN (OHJIAHH-MOHUTOPUHT TIOCPEICTBOM YCTPOMCTB, (PMKCUPYIOIINUX

U B psijie clTydaeB, epeaaronux OMOCUTHAIIbI)

Bor HekoTophie mpUMEPBHI TOTO, KaK AUCTAHUWOHHBIN MOHUTOPHHI MOXKET
WCMOJI30BATHCS B MEAUILIMHCKOM MTPAKTHUKE:

1.MOHUTOPUHI YPOBHSI IVIIOKO3bl B KPOBHU. [lamueHTsl ¢ quabeToM MOTYT
HCIOJIb30BAaTh HOCUMBIE JAaTYMKH U1l U3MEPEHUSL YPOBHS IIIFOKO3bI B KPOBH, KOTOpbIE
MepenalT JaHHble B OOJayHOE XpaHWiMIe. Bpaun MoryT mnpocmarpuBarh 3TU
JAHHBIE U CJIEOUTH 3a TEM, KaK MEHSETCA YPOBEHb IIIIOKO3bl B KPOBHU IMAIIMEHTA B
TEUCHUE JHA.

2.MOHUTOPUHT cepAeYHoii JesiTeILHOCTH. Hocumbie paTdYukm MOTYT
WCMOJIB30BATHCS 711 MOHUTOPUHIA CEPACYHOW JEATEIbHOCTH, HAmpuMep, s
MOHUTOPUHTA YacCTOT CEPACYHBIX COKpPAIlEHW W pUTMA. OTU JaHHBIE MOTYT
criocoOCTBOBATh BpauaM JUIsl OMpeesieHus: MpoOJieM ¢ CepACUHON NIeATeTbHOCTHIO U
MIPEIOTBPATUTH CEPHE3HBIE OCIOKHEHUS.

3.MonuTopuHr cHa. Hexoropbie HOCUMBbIE YCTPOWCTBA MOT'YT HCIIOJIb30BATHCS
U1 MOHUTOPHUHTA CHA M OINPENEIICHUS, HACKOJBKO XOpPOLIO MNAlUEHT CHUT. ITO
MOXET IOMOYb BpadyaM OIIEHUTh, HACKOJBKO XOpOIIO MAIMEHThl OTABIXAIOT, U
PEKOMEHI0OBaTh U3MEHEHHUS B 00pa3e KU3HU UK JICYCHUE, €CITU 3TO HEOOXOIUMO.

B 3aBucuMOCTHM OT 3TOr0 MCHOJB3YIOTCS pa3HbIE MOAXOAbl K AW3ANMHY U
pa3paboTKe MPOrpaMMHBIX PEIICHUMN W, COOTBETCTBEHHO, pa3Hble MHCTPyMEHTHI. Ho,
MOCKOJIKY 3TH CETMEHThI TECHO NEpEeIUIeTaloTCs, pa3padoTYMK JOHKEH 00Jaaarh
HaBBIKAMU U IKCIIEPTU30M B CaMbIX pa3HOOOpPA3HBIX 00JACTAX pa3padOTKH, BKIIHOUAS
OMbIT pabOTBl C BCTPOCHHBIMH  PEIICHUSMH, MOOWIBHBIMH, OOJAUHBIMU
TEXHOJIOTUSIMU M TIPOTOKOJIAMHU, CTIEIIMGUUHBIMU JIJI1 METUIIMHCKOM oTpaciu [1,2].

TenemeauuuHa - 3TO MEIMIMHCKAs MPAKTHKA, KOTOpPAsl MCIIOJIb3YET
TEXHOJIOTUH HWH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~CPEJCTB NIl  OOCCTICUCHMSI
MEJIUIIMHCKOW TMOMOIIM TalMeHTaM Ha paccTosiHuU. CylecTBYeT MHOKECTBO
METOJIOB  TEJIEMEAULHHBI, KOTOPBbIE MCIOJB3YIOTCS [JI1 OKa3aHHWs [OMOIIH

naruenTam [3,4].
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Ta6auya 1. IIniocel u munycol memooa OUCmMAanyUOHHOU OUACHOCHIUKU

Ne | ILarocel Munycsbl

1 Cokpatienue xonuyectBa | 1.3aTpatbl Ha TEXHUYECKOE
rocuuTaau3anun OCHAIllCHUE H  OpPraHu3aluie —

WHTEPHET-COEMHEHHE, rajxkeThl, [10

2 CoxkparieHue BpeMeHu | 2.HeoOxoaummocTh 00y4eHus
npeObIBaHUA  MAIMEHTOB B | MCIOJIb30BAHUIO MEPCOHAIBHBIX
OOJbHUIIE, a TaKXe BPEMEHU | MEAUIIMHCKUX MTOMOITHUKOB
npueéma

3 YMeEHbIIIEHHE dYHCIa BBI30BOB | 3.3aBHCHMOCTH BO3MOKHOCTHU
CKOpOM HEOTJIOKHOM MOMOIIHN BHEJIPECHUS JTYCTaHIIMOHHOTO
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BOCCTAHOBJIEHUE JIBUTATEJBHBIX PACCTPOMCTB ¥ TOHKOMN
MOTOPHUKHA Y HOCTUHCYJIBTHBIX BOJIBHBIX C
NCITIOJIB30OBAHUEM MOBWJIBHOI'O IIPUJIOKEHU A
«MHCYJbTI' A EPTAM»

Pacynoea /I.K., Huwonosa 10.Y., Ad63anoea M.b.

Tawkenmckas meouyunckas akademus, 2. Tawxenm, Y30exucman

AnHoTanus: [lo 1aHHBIM HallMOHAJIBHOIO PETUCTPA €XKErOJHO B PECIyOnrKe
V30ekucran npoucxogut ©Oonee 60 000 oCTpbIX Hapylm€eHUH MO3TOBOTO
KpoBooOpaiieHus. HCynbT HEpEeIKO OCTAaBIIAET MOCIE ceOsl TSKENbIE MOCIEACTBUS B
BUJIC JBUTAaTEIbHBIX PAaCCTPOMCTB. Meskas MOTOpUKAa B KUCTHU SIBISETCS OIHOM U3
HauOolee YacThlX NPUYMH CTOMKOM yTparbl NpOodeCCHOHANBHBIX HABBIKOB,
COLIMAJIbHOW Jle3a/lalTallii, HEBO3MOXHOCTU CaMOOOCIYKMBaHUS y NALUEHTOB
IIOCJIE MHCYJBTA, YTO B WUTOTE INPUBOAUT K CYIIECTBEHHOMY CHM)KCHHMIO KayecTBa
KU3HU. B crathe OymeT paccMOTpeHa CpaBHUTEIbHAs OLEHKAa IPUMEHEHHUE
aBTOPCKOTO  MPOTOTUIIA MOOWJIBHOTO TMPWIOKEHHS] B OCTPOM U paHHEM
BOCCTaHOBUTEJILHOM IIEPUOIAX UILIEMUYECKOTO UHCYIIBTA.

KiiroueBble cjioBa: MeJlKasi MOTOPUKA; UHCYJIBT; TMarHOCTUKA; peadMInTalus;
MOOUIIBHOE MPUIIOKEHHE.

OcHoBHasi 4yacTb. BBegenue. MHCynbT — Trpo3HOE, OMACHOE M TSKEIOE
3a00/€BaHUE, KOTOPOE 3aHMMAET BEAYILIEE MECTO [0 TIOKa3aTrensM oOIen
CMEPTHOCTH M MHBAJIMIHOCTU B pecnyOnuke Y30ekucTtaH. PocT uuciia coCcynucThiX
3a00JIeBaHUI MO3Ta MOCTaBWJI B KayecTBE MEPBOOUEPETHON 3ajauy peaOuIuTanuu
OOJIbHBIX, MEPEHECIINX UHCYABT. MIHCYNBT HepeaKo ocTaBiIseT mocie ceOs TsSKelble
IIOCIICACTBYSL B BUJE JBUTATECIIbHBIX, PEUEBBIX W HHBIX HAPYIICHUH, 3HAYUTEIBHO
yXyamasi COLMAJbHYI0 3HAYMMOCTh MAlUMEHTOB M YXy[AIIas KAa4eCTBO HMX JKHU3HU.
AKTyalbHOCTh JAHHOW MPOOJIEMBbI OMpeesieTcsi: OONMBIION PacHpOCTPAHEHHOCTHIO
MHCYJIbTa B MOMYyJSUMU (€XKErogHo B Y30ekucraHe mnpoucxoaut Oosee 60 ThIC.
MHCYJIBTOB); BBICOKOM CTENEHbIO WHBATUAM3ALNUUA OOJbHBIX, BBDKUBIIUX TOCIHE
MHCYJIBTa; 3TO CBA3aHO C PAa3BUTHUEM JIBUTATEIIBbHBIX, PEYEBBIX U APYTMX HAPYILICHUH,
IPUBOASAIIMX K  COLUMAJbHOM W IICUXWYECKOM  Je3ajanTaluM, IoTepe
TPYAOCIOCOOHOCTH M CHMKEHUIO KauecTBa XU3HU. Hapyrienne Menkoil MOTOpUKH B
KUCTH SIBJISIETCS OJHOM M3 HamOoJee YacThIX TMPUYMH CTOMKOM  yTpaThl
Npo(ecCuOHaNbHBIX  HABBIKOB, COLMAIBHON  Jl€3aJaNTalii, HEBO3MOXKHOCTU
CcaMOOOCITy’)KUBaHUSl y NAIUEHTOB IIOCJIE WHCYJAbTAa, YTO B HWTOIE MPUBOIUT K

CYILIECTBEHHOMY CHIKeHHMI0 KadectBa ux xu3Hu (E.B.Exymesa, A.A. Komasos,
2019r).
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Heapr wuccaenopanus: llenpto Hamedl paboThl SIBUIOCH H3YyYUTh TEMIIbI
BOCCTAHOBJICHUSl  JBUTAaTEJIbHBIX  pPacCTPOMCTB M TOHKOW  MOTOPHUKH Y
INOCTUHCYIBTHBIX OOJBHBIX W NPUMEHUTHh AJI1 peadWIMTAalUu MPOTOTUI IEPBOrO
aBTOPCKOT'O MOOMJIBHOTO MPHIJIOKEHUS Ha Y30€KCKOM si3bike «HCyaTra opaam».

Marepuasbl U Metoabl: Hamu Ob110 oOcienoBaHo 30 OONBHBIX, KOTOPBIE
HaXOIWJIMCh Ha CTAllMOHAPHOM JIEYEHHH B OTACJICHUM WHTEHCUBHON HEBPOJOTWHU
TamkenTcko MenuunHckon akagemuu Ha niepuop ¢ 2022-2023 roma ¢ AMarHo3oM
«OCTpPO€ HAPYILIEHUE MO3TOBOIO KPOBOOOPALIEHHUS IO HIIEMUYECKOMY THILY» C
pa3IMYHBIMU JIBUTaTEIbHBIMU paccTpoiicTBamu. Kpurepusmu BKIroueHUs! OONBHBIX B
WCCJIENOBAaHNE  SIBJLUIMCH.  WIIEMUYECKMM  MHCYJABT, OCTPbIi M  paHHUU
BOCCTAHOBHUTEJBHBIN Mepuoabpl. BceM OONBHBIM TMarHo3 MHCYJAbTa BEpUPHUIIMPOBAH
KOMITBIOTEPHO-TOMOTPA(QUUYECKUMH HUCCIIEOBAaHUSMUA. Bce mMmanueHTsl B MOMEHT
o0cne10BaHNs HAXOUJIUCh B CO3HAHUU U OBUIM TOCTYIHBI K BEpOAIBHOMY KOHTAKTY.
HccnenoBanue MpoOBOAWIOCH € comMacus OONBHBIX M HE MPOTUBOPEUUIIO
OOLIETPUHATBIM 3TUYECKUM HopMaM. OcCHOBaHHMEM Ul BKJIIOUEHUS OOJBHBIX B
rpynmny oOcienoBaHusl ObUIM CIEAYIOUIME KPUTEPUHU: HAJIWYWE JBUTATEIbHBIX
PacCTpPOMCTB B OCTPOM IEPUOJE MHCYIBTA; OTCYTCTBUE BBIPAKEHHBIX HapyLICHHM
naMaTH, BHUMAaHUSg W HHTEIUIEKTa JO pa3BUTUsA HHCynbTa. KinHuko -
HEBPOJIOTMUECKOE OOCJIEI0BaHUE NPOBOAMIOCH MO OOLIEHPUHATHIM CTaHIApTaM,
KOTOpPO€ BKJIIOYAJ TIIATENbHBIA pacclpoc aHamMHe3a 3a00ieBaHUs, BBISICHEHHUE
OPUYMH CONYTCTBYIOIIMX 3a00JIeBaHUN TaKUX KakK THIEPTOHUYECKass OOJe3Hb,
caxapubii amaber, MUBC wu npyrux comarudeckux 3a0oneBanuii. C 1eIbIO
CTaTU4YecKol 00pabOTKU pe3yabTaTOB HEBPOJIOTMYECKOTO OCMOTpa HPHUMEHSIIUCH
mkanbl NIHSS-onenka HeBposormyeckoro craryca u moau@uiimpoBaHHas IIKaja
AmBopra i1 OLIEHKM CIACTUYHOCTM B pyke. llamueHTtaM HOMOJHUTENBHO K
CTaHJapPTHOMY MPOBOAMMOMY KYpCY CTALIMOHAPHOTO JICYEHUS MPOBOJUINCH 3aHATHUS
TOHKOW MOTOPUKOM KHUCTHU C MCIOJIB30BAHUEM ABTOPCKOTO MPOTOTHUIA MOOUIBHOTO
NpUJIOKEHUsT Ha Yy30eKkckoM si3bike «MHcyntra #opmam», KOTOpOoe HaYMHAIU C
OTHEJICHUS] pEeaHuMalud — HMHTCHCHMBHOM  HEBPOJIOTHH, MPONOJDKAIM B
HEBPOJIOTMYECKOM OT/EJICHUH U Jajiee Ha IOMY OOJIbHBIX.

Pesyabrarsl ucciaegoBanusi: OCHOBHYHO TpYNIy COCTABWIM TALHUEHTBI C
MOJIYIIAPHBIM HHCYABTOM B OCTpoM mnepuoje (n=20), a B KOHTPOJbHYIO TPYyMIy
BOLIUIM IIALMEHThl C IOJYLIapHBIM HHCYIBTOM B BOCCTAaHOBUTEIBHOM IIEPUOIE
(n=10). Cpenu 60JBHBIX MPEBAIMPOBAT MY>KXCKOM mos. MyxuuH - 17, xeHmuH — 13.

ITo BO3pacty mpeBanupoBanu noxuion Bo3pact 63,0 + 1,1. B kayecTBe 0CHOBHBIX
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3a00JIeBaHU, KOTOPbIE CTAJIM MPUYUHON Pa3BUTHUS MIIEMHYECKOTO MHCYJIBTA CTAJIU
runeproHndeckoe 3adoneBanue (84%), arepockiiepo3 (52%) u UBC (60%). Ilo
NAHHBIM  HelpoBu3yaln3aluoHHbIX  AaHHbIX MCKT cpeanm  ucciemyeMbix
BCTpeUalioch OoJibllie MopakeHue B OacceliHe cpenHel mo3roBoit aprepuu (76% ot
00I1IeTO KOJMYECTBA BCEX MNAIMEHTOB). /[ OLEHKM CHMACTUYHOCTH MPUMEHSUIOCH
MonuduImpoBanHas mikajga AmBopra. M pe3ynbTaThl OIEHKH MOKa3adu JTUHAMUKY
CHIDKEHHUSI CHACTUYHOCTU JIydllle B KOHTPOJBHOM TPYIIIIE HCCIEIOBAHUS IO
CPaBHEHMIO C IMAIlIMEHTaMHM B OCHOBHOW rpynrme. IIpoBeneHHOE wHccieIoBaHNE
MOKa3aj0 Jy4YlIMe TEMIIbI BOCCTAHOBJICHHS JIBUTATEJIbHBIX PAaCCTPOMCTB U TOHKOM
MOTOPUKHM y MAlMEHTOB OCHOBHOW TIpyNmbl B OCTPOM IIEPUOAE MO CPABHEHUIO C
MalreHTaMu B paHHEM BOCCTaHOBUTEJIBHOM Tiepuojie. B pesynbrare mpojenaHHoro
WCCJICIOBAHUS JIBUTATEIbHBIE PACCTPOMCTBA MAMEHTOB C PACCTPOMCTBAMM MEIKOU
MOTOPUKHU OBICTpEN perpeccupoBajid C paHHUX 3TanoB 3a00JeBaHUs, KOTOPOE
MOCITY)KUIIO «KJIFOUOM» JIJIsl TAJIbHEHIIEro MX YCIEIIHOTO BEJEHUs. Y MaIlMeHTOB,
3aHUMABIIMXCSA C MOOUJIBHBIM TMPWIOKEHUEM, YMEHbINIANACh CIIACTHYHOCTD H
KOHTPAKTyp OBLIO MEHBIIE IO CPAaBHEHUIO C TMalMeHTaMu Oe3 HCMOJIb30BaHUs
MIPUIIOKEHUS.

BoiBoabl: OCHOBHBIMU MPUYMHAMU WHCYJIBTOB BBICTYMAIM TUIIEPTOHUYECKAS
oone3nb (84%), arepockiiepo3 (52%) u UBC (60%). Temmbl BOCCTaHOBJIEHUS
JIBUTATEIbHBIX PACCTPOMCTB M TOHKOM MOTOPUKH HAOIIOAATIOCH JIyUIlle Y MallMeHTOB
B OCTpPOM II€pUOAEC MHCYJIbTa, IO CPaBHEHHID C TMAIlMEHTaMH B paHHEM
BOCCTAHOBUTEIIBHOM TME€PUO/IE, YTO YKA3bIBAET HA IMOJOXKUTEIBHYIO TEHACHIHUIO
paHHel peabunurtanuu. Y TAlMEHTOB, 3aHUMABIIUXCS C MOOUIBHBIM TIPUIIOKEHUEM
JBUTATEIbHbIE  PAacCTPOMCTBA,  JIydllle  BOCCTaHABIMBAINCH:  YMEHBIAJIACH
CIIAaCTUYHOCTh M KOHTPAKTyp OBLIO MEHBIIE IO CPaBHEHHMIO C TallUeHTaMu 0e3
HCTIOIb30BAHUS TTPUIIOKEHUS.

B pesynbrare panHel peaOWIUTAllMM HAMHOTO CHU3HUTCS WHBAJIUIHOCTH IO
JIBUTATEIIbHBIM, PEYEBBIM U TICUXOJIOTHYECKUM JnedummraMm, a pa3paboTaHHBIHN
MPOTOTUN MOOWJIBHOTO TPHUJIOKEHUS TIOMOXKET BpadyaM MPOTHO3HPOBATh HCXOJ
MO3roBoM KaracTpodsl. JlaHHOE MOOWIbHOE TMPUIOKCHHE TIOMOXKET Bpayam-
HEBPOJIOTaM U POJICTBEHHUKAM OOJIbHBIX KaK PYKOBOJICTBO JJIsl yX0Jia 3a OOJBHBIM C
MHCYJIBTOM, a TaKXe HCIOJb30BaHUE B MPaKTHUUECKOW paboTe Bpauel-HEBPOJIOTOB,
pEaHMMaToOpOB, pPEaOMIMTONOTOB B MEIUUMUHCKUX YUYPEKICHUAX HOKCTPEHHOU
MEIUITMHCKOW momomu PY3, mpuBeaeT K yMEHBIICHUIO HHBAIMIHOCTH y OOJIBHBIX C

MMOCJICACTBUAMU UHCYJIBTOB.
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FORMATION OF STUDENTS SKILLS TO WORK WITH MEDICAL AND
BIOLOGICAL DATABASES ON THE INTERNET
Yengsebay Maksat, intern of the 7th year, faculty of General medicine Mukhtar
Nazgul, 1st year student, faculty of General medicine
Asfendiyarov Kazakh National Medical University, Department of Information

and communication technologies, Kazakhstan, Almaty

The development of information technology has acquired a new quality due to
the ability of the Internet, first of all, to receive fast information from anywhere in the
world. By providing access to global information resources through the global
computer network, we must motivate and educate students with comprehensive,
interesting information. One of the key issues in education is to increase the scientific
creativity of teachers and students. When teaching «The use of modern ICT in
medicine», «Special medical programs» themes in «Information and Communication
Technologies» discipline, we teach students how to search for scientific information
in libraries, biological databases, evidence-based medical databases, how to analyze
scientific reviews. We focus on students not only to acquire knowledge, but also to be
able to apply it in their professional activities. In this article, we analyze and present
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to the reader some
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website.
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Cochrane 1s a Scottish physician best known for his 1971 book, named
«Effectiveness and Efficiency». In this book, the author strongly criticizes the lack of
convincing evidence based on the many medical treatments adopted at the time. His
comments prompted a rigorous assessment of health care and stressed the need for
evidence-based medicine. His call for systematic reviews led to the formation of the
Cochrane Cooperation. Thus, systematic reviews of the Cochrane Library database
were created. Archie Cochrane was a visionary who helped lay the foundations of
evidence-based medicine [1]. Over the past 20 years, the evidence-based medicine
movement has sought to develop standardized approaches to treating patients based
on the results of randomized controlled trials [2]. A randomized controlled trial is a
type of scientific mostly medical experiment in which participants are divided into
random groups, one of which conducts research, and the other uses standard methods.

Cochrane Library is an electronic database of evidence-based medicine.
Cochrane's collaboration, a key product of an international research organization,
aims to seek and summarize the results of previously conducted randomized clinical
trials to assist in treatment. The Cochrane Library consists of four personal databases:

1. Database of systematic reviews. Cochrane reviews mainly summarize the
results of randomized controlled trials. The data included in the reviews are taken
from surveys, each of which is subjected to a reliability analysis using strict criteria.
This reduces the likelihood of systematic errors. Quantitative results of the study are
combined using statistical methods, which allows more accurate and reliable
assessment of the effectiveness of therapeutic care.

2. Database of abstracts on the effectiveness of medical care. Staff at York
University's Center for the preparation and dissemination of systematic reviews look
for publications of systematic reviews and meta-analyzes from a variety of sources,
critically evaluate these publications in terms of methodological quality, and present
them in the form of extended structured abstracts.
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3. Register of controlled clinical trials. The Cochrane register of controlled
tests is a bibliographic database of controlled trial publications identified by members
of the Cochrane Cooperation and other organizations. The database creation process

reflects an international effort to manually search many

Inatitutional login »

journals and other medical publications around the world to

systematically study electronic bibliographic databases (such —

as Medline, Embase, HealthStar) and create a universal and ‘

Witey Onlive Library

objective source of data for systematic reviews.
\

4. Cochrane database on review methodology. The

following materials are available on Cochrane Library's ’

website: a textbook for systematic review, abstracts of
analytical research on the assessment of medical technologies, a glossary of
methodological terms, information on the structure of Cochrane cooperation, a
catalog of Internet resources for evidence-based medicine.

The Cochrane Library is the largest evidence-based medical database in the
world, and access to it is available and accessible at cochranelibrary.com on campus.

Elsewhere, you can select the institutional password. After registration in the
Cochrane Library, you can see the name of the university — Asfendiyarov Kazakh
National Medical University, which appears at the top of the main page.

Let's analyze the research titled «Interventions for promoting information and
communication technologies adoption in healthcare professionals» by Marie-Pierre
Gagnon, France Légaré, Michel Labrecque and other authors. The aim of the study is
to provide a systematic review of the effectiveness of adaptation of health
professionals to the introduction of ICT. The authors reviewed research published
between 1990 and 2007. We all know that information and communication
technologies (ICT) are now used to solve many problems in health care systems. ICT
includes all digital and analog technologies that facilitate the collection, processing,
storage and exchange of information through electronic means of communication.

The following classifications define five broad categories of ICT: 1. Electronic
medical records (patient records, clinical administration systems, digital imaging and
archiving systems, electronic prescription of drugs, electronic booking); 2.
Telemedicine and telemedicine services; 3. Health information networks; 4. Decision
support tools for health workers; 5. Internet technologies and services. Each of these
ICT categories includes different applications that perform specific functions in

medical institutions. These applications can improve information management, access
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to health services, quality and safety of health care, continuity of services and cost
reduction. Data on the effectiveness of some applications, such as teleconsultation, e-
mail counseling, computerized medical records, and clinical information retrieval
technologies, were limited. However, other ICT applications, such as computerized
reminders, computerized dosage recommendations, and interactive healthcare
applications, have demonstrated the benefits of the health care system and can
improve outcomes for patients' health. In addition, it should be noted that patients
want doctors to use ICT tools.

The authors conducted systematic reviews in the Cochrane Database, Medline,
Embase, Ovid, Effects Review Database (DARE), Nursing and Medical Literature
Compendium Index (CINAHL), Bios Previews, Psychological Abstracts (PsycINFO)
to identify studies.

Targeted measures in the field of ICT and end results: The search resulted in a
total of 47,979 links. From these references, the authors excluded 47,916 annotations
and selected 63 studies for detailed evaluation. Ten of them met the research
implementation criteria. Nine of them were randomized controlled trials. All studies
involved physicians, including graduate students, and one study involved other health
professionals. Only two studies evaluated patient outcomes. The eight studies aimed
to find Medline usage skills and frequency of use in an electronic database. For
Internet verification and feedback, as well as two studies, focused on the use of e-
mail for the patient's communication operator.

Although computers are widely used in hospitals, not all health professionals
use ICT. For this reason, the authors note that there are many planned activities to
promote the use of «information and communication technologies». Planned
activities may include individual ICT training groups for health professionals or
individual training in the use of ICT or the provision of basic training materials.

Let's analyze the research called «E-learning for health professionals» by the
following authors: Alberto Vaona, Rita Banzi, Koren H Kwag, and others. Is e-
learning more effective for medical professionals than traditional learning? What is
the purpose of this review? The purpose of this Cochrane review is to determine
whether e-learning from licensed health care providers is more effective than
traditional training, i.e. to improve patient outcomes or improve the behavior, skills,
and knowledge of health care providers. Cochrane researchers collected and analyzed
all relevant evidence to answer this question and selected 16 studies.
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What are the main results of the review? The authors of the review identified
16 relevant studies, providing data on 5,679 participants (4,759 combined health
professionals, 587 nurses, 300 physicians, and 33 child care consultants) from 10
different countries. All tests were published from 2005 to 2016. Six trials were
conducted in the United States, and the remaining 10 studies were conducted in
Japan, the Netherlands, Finland, Australia, Perkins, Brazil, the United Kingdom,
Taiwan, Norway, and Iran.

The authors say that e-learning is gaining popularity and the number of
programs 1s growing rapidly. This review provides accurate data on the effectiveness
of e-learning compared to traditional educational activities for licensed health
workers: specific data on the effectiveness of e-learning programs may affect future
continuing medical education programs (CME).

The authors also noted possible delays in research, such as technology-related
costs associated with program development, technical problems, lack of
communication with students, lack of direct teacher involvement, decreased
motivation to learn, and the need for self-assessment. In addition, language barriers
and lack of Internet literacy may limit or hinder the participation of some health
professionals, especially in low- and middle-income countries.

Conclusion. Our university has access to information for teachers and students,
undergraduates and doctoral students using Internet resources. As a proof of this, the
Scientific Library of KazNMU together with representatives of the Cochrane Library
has held webinars on «Cochrane Library: the search for scientific information from
the database of evidence-based medicine». The article analyzes and presents to the
reader some interesting scientific reviews from the Cochrane Library and Pubmed.
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“IMMUN.UZ” PLATFORMASINI YARATISH VA UNING BIRLAMCHI
TIBBIYOT BIRLASHMALARIDAGI AHAMIYTI
Sa’dullayeva Shaxzoda — 2-son Davolash ishi fakulteti talabasi
IImiy rahbar: Sobirjonov A.Z — Biotibbiyot muhandisligi, informatika va
biofizika kafedrasi katta o ‘gituvchisi
Toshkent tibbiyot akademiyasi
Kirish: Vaksina bu yuqumli kasalliklarga garshi immunitetni yaratish uchun

mo‘ljallangan  tibbily  preparat. = Vaksina zaiflashgan yoki  o‘ldirilgan
mikroorganizmlardan yoki ularning genetik muhandislik yoki kimyoviy vositalar
yordamida olingan antigenalaridan tayyorlanadi.

Vaksinatsiya (emlash) — bu sun’iy immunitet hosil qilish bo‘lib, organizmga
patogen  mikroorganizmlarning  antigenini  yuborib, kasallik  chagiruvchi
infeksiyalardan himoyalanish usulidir. Organizmga mikroorganizm antigenini
yuborgandan keyin unga garshi maxsus antitelo ishlab chigariladi.

Vaksinatsiya profilaktika maqgsadida va davolash magsadida o‘tkaziladi.
Emlash organizmda ma’lum xotira hujayralari paydo bo‘lishi orgali moslashuvchan
immunitet reaksiyasini rag‘batlantiradi. Keyinchalik shu agent bilan infeksiyalanish
tezkor immun reaksiyasini keltirib chigaradi.

Asosiy qism: Ma’lumki o‘sib borayotgan yosh avlodning sog‘lig‘ini saglash
bugungi kundagi dolzarb muommolardan biri hisoblanib kelmoqda. Aynigsa hozirgi
kundagi ekologik holat yoshlar va chaqaloglar o‘rtasida kasalliklarga chalinish
foizining ortishiga sabab bo‘lmoqda. Shu bilan bir gatorda oilaviy poliknilikalarda
aksariyat holatda ota —onalar tomonidan bolalarnig vaqtida emlanishga olib bormaslik
hamda ayrim holatlarda bolalarning umuman emlanmaslik holatlari ham uchraydi. Bu
esa bolalarda emlashlar orasidagi muddatning buzilishiga, bolalarda immunitetning
qoniqarsiz bo‘lishiga, oilaviy poliknilikalarda tartibsizlikning yuzaga kelishiga sabab
bo‘lmoqda.

Oilaviy poliklinika va Qishliq vrachlik puknktlarida bu muammolarni sabalari
o‘rgnilganda quyidagi javoblarni oldik:

Chaqaloglarni emlashga gaysi muddatlarda olib borishni aksariyat ota onalar
bilishmaydi;

Chaqaloglarni emlash nima uchun kerakligi to‘g‘risida ota-onalar juda kam
ma’lumotga egaligi;

Emlash to‘g‘risida ko‘plab “qo‘rqinchli mif’larga ishonishadi (bola emlash
orqali kasallik yugqtirib olishish, bola ustida emlash bahonasida turli tajribalar

o‘tkazilish va shu kabilar);
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Chagalogni emlashga olib borishni etkazish uchun hamshiralar uyma-uy yurib
ogohlantirib chiqishi kerakligi va buni samarasi har doim ham yuqori bo‘lmasligi
(uyda hech kim yo‘qligi, sedan chigarish va shu kabi muammolar)

Bu muommolarning yechimi sifatida biz “IMMUN.UZ” tibbiy platforma
yaratish bo‘yicha ishlar olib bormogdamiz. Bu platforma avvalo mobil operatorlar
bilan hamkorlikda ishlaydi va mutlagqo bepul bo‘ladi. Bu platforma quyidagicha
ishlaydi: har kunlik tug‘ilgan chaqaloglar platform orqali bazaga tug‘rugxona yoki
oilaviy poliklinika (qishloq vrachlik punktlari) tomonidan kiritilib boriladi. Bunda
chaqaoglar tug‘ilgan yili va sanasi, ota-onasi va ularning telefon raqmlari, bolaning
vazni, ID ragamlari hamda holati (emlash mumkin bo‘lgan va bo‘lmagan bolalar
nazarda tutiladi) haqidagi so‘rovnoma to‘ldiriladi. Bolalar tug‘ilgan sanasiga va
holatiga ko‘ra to‘g‘ridan - to‘g‘ri sinflanib boradi. Bu ma’lumotlar asosida poliknilika
ma’lum bir kunda tug‘ilgan bolalani emlashdan bir hafta va bir kun oldin bolalarning
ota - onalariga habarnoma jo‘natadi. Bu habarnoma mobil operatorlar tomonidan
SMS holatida ularga yetkaziladi. SMS habarnoma: “Farzandingizni bir kun (yoki
hafta) dan keyin (sansi ko‘rsatilgan holda) quyidagi kasallikka qarshi (masalan:
AKDS Vaksina bilan emlashga olib keling (oilaviy poliklinika manzili ko‘rsatiladi)”
mazmunida yozilgan bo‘ladi. Shu bilan birgalikda emlanmaydigan bolalar ro‘yxati
ham bazaga kiritiladi. Lekin ularning holati deyilgan joyga yomon holat belgilanadi.
(yomon: emlash mumkin emas ). Bunday bolalar guruhiga alohida SMS habarnoma
jo‘natiladi. “Farzandigizni shifokor ko‘rigiga olib boring va shifokor ruxsat bersa
emlash uchun olib keling” kabi mazmunda yozilgan bo‘ladi. Ayni paytda dastur
yaratilmoqda hozir bu dasturga https://testlive.uz/ sisilkasi orqali kirishimiz mumkin.

Bu dasturga kirish va ma’lumotlarni to‘ldirish uchun har bitta shifokorga login va
parollar beriladi. Dastur PHP dasturlash tili orqali yaratilmoqda.

Kelajakda  aholining  tibbiy
madaniyatini oshirish, vaksinani inson
sog‘lig‘i uchun foydalarini
tushintiruvchi platformani yuqoridagi
platform bilan integratsiya qilsih
ustida ish olib bormoqchimiz. :

Xulosa: Bu dasturdan

kutilayotgan  maqgsad  bolalarning

sog‘liglarini  mustahkamlash ~ va ™
aholining “Tibbiy madaniyatini” oshirish. Hozirgi kunda poliknilikalarda hamshiralar
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ota —onalarga uyali aloga vositalari yordamida ularni ogohlantirishadi. Shunnga
garamay ko‘pchilik aholining esidan chiqib ketishi yoki hamshiralar ular bilan
bog‘lana olmaslik holatlari ham bo‘ladi, chekka hududda yashovchi aholida uyali
aloga vositalari yaxshi ishlamaslik holatlari ham uchraydi. Poliknilikalardan
so‘rovnoma o°‘tkazganizmizda shifokor va hamshiralar aksaryat ota — onalar
farzandlarining qaysi kasallika garshi emlanayotganligini bilmasligini va o‘rtacha 4 -
5% aholigina bolasini vaqtida emlashga olib kelishini ta’kidlashdi. Natijada har bir
kelgan ota- onaga vaksina haqida ma’lumot berish uchun shifokor o‘rtacha 40 daqiga
vaqt sarflashi kerak bo‘ladi.

Vaqtida emlanmaslik natijasida poliknillikada ayrim kunlari ota-onalar soning
ko‘payib ketishi, ayrim kunlarda esa poliknilikalarda ota-onalar soning nihoyatda
kamayib ketishi kabi tartibsizliklar uchraydi. Bu dastur esa yuqoridagi muommolarni
bartaraf etadi. Dastur orqali bir vaqtning o‘zida O°‘zbekiston hududida minglab
insonlarga sms yuborilishi mumkin. Bu hamshiralarning ota—onalarga birma-bir
bog‘lanishga sarflaydigan vagqtini tejashiga va ortiqcha sarsongarchilikdan qutulishga
yordam beradi. Asosiysi bolalarning vaqitda emlanishi va ular immunitetining
qoniqarli darajada bo‘lishiga sababchi bo‘ladi.
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IT TECHNOLOGIES IN MODERN MEDICINE
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Annotation: The field of medicine has evolved significantly over the years,
and the introduction of IT technologies has further advanced healthcare practices.
There are numerous IT technologies that are widely used in modern medicine,
ranging from electronic health records to telemedicine. These technologies have
significantly improved the way healthcare practitioners deliver care and manage
patient data. In this article, we will explore some of the IT technologies that are used
in modern medicine and their impact on healthcare.

Key words: Telemedicine, Electronic Health Records (EHRs), Medical
Imaging Systems, Artificial Intelligence (AI) Applications, Health Information
Exchange (HIE)

Main part. Electronic health records, commonly referred to as EHRs, are one
of the most widely used IT technologies in modern medicine. This technology
enables physicians to electronically store and share patient health information with
other care providers, improving coordination and collaboration between healthcare
practitioners. Patients' medical histories, diagnoses, medications, laboratory test
results, x-rays, and other medical information can be accessed through EHRs.

The use of EHRs has significantly improved patient outcomes, reduced
medical errors, and increased efficiency in healthcare delivery. Physicians can easily
access patient information at any time and anywhere, allowing for faster and more
informed decision-making. Moreover, EHRs improve the accuracy of patient data by

reducing the risk of incorrect or incomplete documentation.
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Telemedicine is another IT technology that is revolutionizing modern
medicine. Essentially, telemedicine involves the use of telecommunications
technology to deliver medical care and consultations remotely. Physicians can
diagnose and treat patients without the need for face-to-face consultations.

With telemedicine, patients living in remote or rural areas can access
healthcare services that would otherwise not be available. Telemedicine also
eliminates the need for travel, reduces wait times, and removes geographical barriers
that limit access to quality healthcare services. By facilitating remote consultations,
telemedicine has shown to improve patient outcomes in a wide range of medical
specialties.

Medical imaging systems are IT technologies that enable physicians to produce
images of internal body structures for diagnostic and therapeutic purposes. The most
common medical imaging systems include x-ray, CT scan, MRI, and ultrasound
machines. These imaging systems are used extensively in the fields of radiology,
cardiology, neurology, oncology, and many others.

Medical imaging systems have significantly improved the accuracy of
diagnosis and treatment planning. Images produced by these systems provide detailed
information about the structural and functional status of internal organs and tissues,
enabling physicians to make informed decisions about patient care. Medical imaging
systems also reduce the need for invasive procedures, allowing physicians to
diagnose and treat medical conditions with less risk and discomfort to their patients.

Artificial intelligence (Al) is rapidly transforming the field of medicine. Al
applications can analyze vast amounts of patient data and provide insights that enable
physicians to diagnose medical conditions accurately and more efficiently. Al
applications can detect patterns and anomalies in medical images, identify disease
markers, and even suggest potential treatments.

Moreover, Al can be employed in predictive analytics to forecast future clinical
outcomes based on patient data. With Al-based solutions, physicians can develop
personalized treatment plans that optimize patient outcomes. Furthermore, Al-based
chatbots can provide 24/7 assistance to patients, answering their questions, and even
providing basic triage services.

Health Information Exchange (HIE) involves the sharing of electronic health
information across healthcare providers such as hospitals, doctors, and laboratories.
This technology improves the coordination and continuity of care between healthcare
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practitioners, reducing the likelthood of medical errors and improving patient
outcomes.

HIE enables physicians to access vital patient data such as lab results, imaging
reports, and medication histories from other providers across the medical continuum.
By sharing this information, physicians can make informed decisions about patient
care, ultimately resulting in improved health outcomes.

Moreover, HIE reduces administrative costs and redundancies since it
eliminates manual data entry and transfer of information, which are time-consuming
and error-prone. HIE has already been implemented in several countries, including
the United States, which has one of the most extensive HIE systems globally.

Conclusion

The integration of IT technologies in modern medicine has significantly
improved healthcare outcomes, enhanced patient care, and reduced the risk of
medical errors. With the advent of electronic health records, telemedicine, medical
imaging systems, artificial intelligence, and health information exchange, healthcare
providers can diagnose, treat, and manage patients more efficiently and effectively.
As digital technologies continue to develop, the future of modern medicine is
promising, with the potential to transform healthcare and improve lives worldwide.
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OHEHKA MEJNIIMHCKOI'O TEXHOJIOI'HYECKOI'O ITPOLHECCA
Hemamoe LI.K.,A60ynnaee¢ U.H.,Ha3upos P.M.
Tawkenmckuti I'ocyoapcmeennviii mexHuuecKull yHugepcumem

OrneHka MEIWIIMHCKUX TEXHOJOTHH B OCHOBHOM COCTOUT M3 PETHCTPAINH
HOBBIX MEIUITMHCKUX TEXHOJOTHH M KOHTPOJS uX 3((PEKTUBHOCTH, OE30MACHOCTH,
3aKOHHOCTM M J3TUYHOCTU. Teopus WUrp NOPUHATUS PELICHUM, IEPEBO PELICHUM,
Mozienb MapkoBa U Ipyrue MOJIETH MOTYT OBITh MCIIONB30BAHBI JUIsl PEIICHUS 3a]1a4d
oleHkH [1].

OneHka MEAMIIMHCKUX TEXHOJOTUW: OLIEHKAa MEIUIMHCKUX TEXHOJIOTHM,

HaripaBJICHHAsA HA OITHMMH3ALWIO IIPUHATHUA pemeHI/Iﬁ, Ipu KOTOpOI\/'I KpaTKOCPOYHLIC
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U J0JITOCPOYHBIE METULIMHCKNE, COLIMATIbHBIE, SKOHOMUUECKUE U ITUUYECKUE aCIEKThI
pa3paOOTKH, pacHpoCTpaHEHHsT M NPUMEHEHUS MEAMIMHCKUX  TEXHOJIOTHH
U3y4yaloTCs C MCIOJIb30BAHMEM OTKPBITBIX, HENPEAB3ATHIX, CHUCTEMAaTHUYECKUX U
yCTOMYMBBIE MPOLEAYPBl — 3TO KOMIUIEKCHBIN Ipolecc 00001eHns HHPopMauu o
[2].

MenuuMHCKME TEXHOJIOTMM — 3TO JHArHOCTUKA, MEIUKAMEHTO3HOE U
HEMEIMKaMEHTO3HOE JIEUCHHE, NMPOPUIAKTUKA M peaduiauTauus, JUarHOCTHKA U
CUCTEMHBIE METOABl O37I0POBJICHUS, NPHUMEHsSEMble B 3apaBooxpaHeHuHn. K
MEIULUHCKUM TEXHOJIOTUAM OTHOCSTCA:

- IpUMEHEHUE OMOJOTMYECKUX IpernaparoB (BaKUWH, OMOTEXHOJIOTMYECKUX
MIpPEnaparoB), B TOM YUCJE JIEKAPCTBEHHBIX CPEACTB, MPU KOHKPETHOM 3a00JIEBAHHH,
CHUH/IPOME WJIM KIIMHUYECKOW CUTYAaIlHH;

- UCIOJIb30BAHME KPOBU M €€ KOMIIOHEHTOB IPU KOHKPETHOM 3a00JICBaHUM,
CUHAPOME WIH KIMHUYECKOM COCTOSIHUU;

- HCIIOJIb30BaHUE CIELIUATIBHOTO J€YEeOHOr0 MUTAHNUS;

- ycTpoiicTBa aiii  MOOWIBHBIX TEI€(OHOB U  MHUHHU-KOMIBIOTEPOB
(xoMIBIOTEPHBIN TOMOrpad, mpubOop Ui HU3MEPEHUs apTEpPUAILHOTO JIABJICHMUS),
pacxojHble Marepuaibl, (TepyaTkd, OWHTBI), TEXHUYECKHE YCTPOWCTBA H
NPWIOKEHUS (MMTaHUE METOJIOM (POTOPUKCALUU, CIEIUATBHBIA KOJI, IIaroMep U Jp.
OLICHKA YHEPTreTUYECKOM IEHHOCTH. ) ;

- JiedeOHble M XUpYypruyeckue TMpouenypsl (akymyHKTypa, Mia3zmadepes,
9H/I0CKOMMYECKAst HUCTIKTOMUS, METO/IbI IICUXOJIOTMYECKOT0 BO3JCHCTBUS);

- IpyTue MEpONpUITUS U MPOLEeaypbl (KOHCYAbTALUs OOJBHOTO C KOHKPETHOM
naTtojoruer, oOydyeHHE POJICTBEHHHKOB M HEMEAMIIMHCKOIO IMEpCOHasa MpaBHiiaM
yxona 3a OOJbHBIM, JUCTAHIMOHHOE KOHCYJIBTUPOBAHHE C HCIOJb30BAHUEM
TEJICKOMMYHHUKAIIMOHHBIX CHCTEM U YCTPONCTB);

- BCIIOMOTaTeJIbHbIE CHUCTEMbl W MPOLEAYPhl YIpaBieHUs (KCIOJIb30BAHUE
OOJPHUYHBIX TOMEIIEHUH, KOHTPOJb JIA0OPATOPHBIX pabOT, JIUIIEH3UPOBAHUE
JESITeIbHOCTH OpraHu3aliii, AJIEKTPOHHAs WM TenedoHHas CUCTeMa 3aluCu Ha
MPUEM K Bpauy, UCIOIH30BAHUE IEKTPOHHOW UCTOPHUH OOJIC3HN);

- BHEJPEHUE CHUCTEM OPraHM3allMd, OKa3aHWs W YIPaBICHUS MEIUIUHCKOM
MOMOIIBI0 (TporpaMMa JAMCHaHCEpHU3alUu, MporpaMMa HMMMYHU3AIUHU, CHUCTEMa
omnarsl cpeacts OMC 3a nposiedeHHOro 00JIBHOTO, cucteMa GpopmMupoBaHUs POHIA

Bpada oomel mpaktukw) [1].
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OOBEKT OLEHKM MEIMUIMHCKUX TEXHOJIOTHM JIOJDKEH HWMETh MOPSIOK,
YCTAaHOBIIGHHBIH B TMpolecce OQPUIMAIbHOM pErucTpaldy, HCHOIb3yeMbIi B
MEXAYHApPOTHOM MPaKTUKE WK B MPAKTUKE IPYTUX CTpaH [6].

OneHka MEAMIIMHCKUX TEXHOJNOTUWA TofHA cBeleHuid 00 3(PGEeKTUBHOCTH,
0€30MacHOCTH M 3KOHOMHYECKOW IeIeCO00pa3HOCTH (TIPUEMIIEMOCTH), 3PEJIOCTH H
3aKOHHOCTH MEIUIIMHCKONM TEXHUKH (HMCIONb30BAHUA TEXHOJOTHUH ONpeAeICHHBIM
o0pa3oM y OIpeAeNeHHOr0 MalMeHTa WM TPYINbl HACeNICHHsS) B KOHKPETHOM
cutyauuud. Kpome Toro, tpelyercs AONONHUTENbHAS WHGOpMALMs, HapUMEp, O
OMOJIOTUYECKON WM TEeparneBTUYECKOW HSKBUBAJICHTHOCTH BOCCTAHOBJICHHBIX U
OpUTHHAJIBHBIX JIEKAPCTB WJIM O TEPANIEBTUYECKONW PKBUBAJICHTHOCTU OHUOJIOTHYECKU
MPOM3BEICHHBIX JEKapCTB W T. JA. OQPQPEKTUBHOCTh MEAMIIMHCKON TEXHUKHU
onpenensiercs 3p(EeKToM OT MPUMEHEHHs] MEAMIIMHCKOW TEXHUKHU, MOIyYEHHBIM B
KOHTPOJUPYEMBIX ~ YCIOBUAX  KIMHHYECKHX  HcciefoBaHuil. OddekTuBHOCTD
MEIMIIMHCKOM TEXHUKHM OOBIUHO OIpeesieTcsl OTAa4eid OT HCIOJb30BaHUs
uHbOpMAIN O MEIUITUHCKOM TEXHUKE, OTYyUYEHHON B KIIMHUYECKOU MpakTuke [3].
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TIBBIYOTDA AXBOROT TEXNOLOGIYALARI FANINI
O‘QITISHDA “MOOC” TA’LIM TIZIMINI O RNI
Nurmatova S.B.
EMU UNIVERSITY, Toshkent, O zbekiston

Annotatsiya: Ushbu maqolada ommaviy ochiq onlayn kurslarning afzalliklari,
kamchilik va imkoniyatlari haqida keltirilgan. MOOC platformalarining turlari va
vazifalari yoritildi. Shunungdek, “Tibbiyotda axborot texnologiyalari” fanini
o‘qitishda MOOC ta’lim tizimini qo‘llash afzaliklari keltirildi.

Kalit so‘zlar: axborot, tibbiyot, axborot kommunikatsion texnologiyalar,
ta’lim tizimi, onlayn ta’lim.

Bugungi kunda ta’lim tizimida tarbiya va bilim olayotgan har bir yosh
kelajagimiz yuksak texnologiyalar va raqamlashtirilgan axborot muhitida ulgayib
o‘sishi, ta’lim olishi va kasb egasi bo‘lishi uchun muhim ko‘nikmalarni shakllantirish
asosly masalalardan biri bo‘lib qoldi.
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O‘zbekiston Respublikasi Prezidenti Shavkat Mirziyoyev Oliy Majlis Senati va
Qonunchilik palatasiga navbatdagi murojaatnomasida ilmiy va texnikaviy
rivojlanishning muhimligini alohida ta’kidladi, shu jumladan Prezidentimiz: Sharq
donishmandlari aytganidek, “Eng katta boylik — bu aql-zakovat va ilm, eng katta
meros — bu yaxshi tarbiya, eng katta qashshoqlik — bu bilimsizlikdir!” Shu sababli
hammamiz uchun zamonaviy bilimlarni o‘zlashtirish, chinakam ma’rifat va yuksak
madaniyat egasi bo‘lish uzluksiz hayotiy ehtiyojga aylanishi kerak.

Taraqqiyotga erishish uchun raqamli bilimlar va zamonaviy axborot
texnologiyalarini egallashimiz zarur va shart. Bu bizga yuksalishning eng qisqa
yo‘lidan borish imkoniyatini beradi. Zero, bugun dunyoda barcha sohalarga axborot
texnologiyalari chuqur kirib bormoqda.

Axborot-kommunikatsiya texnologiyalari (AKT) so‘ngi yillarda jamiyatni
o‘zgartirdi. Shu bilan birga katta mehnat migratsiyasi, rivojlanmagan ijtimoiy
infratuzilma qashshoqlik va ishsizlikning yuqori darajasi, infratuzilmaning
eskirganligi, kadrlar kompetensiyalarining kasbiy rivojlanish strategik maqsadlariga
nomuvofiqligi, intellektual mulkni himoya qilish muammolari, oliy ma’lumot olish
imkoniyatlarining, yuqori texnologiya va ilm-fanga asoslangan ishlab chiqarishning
rivojlanmaganligi, malakali xodimlarning yetishmasligi, o‘rta bo‘g‘in rahbar va
xodimlarning past darajadagi axborot-kommunikatsiya texnologiyalari AKTdan
foydalanish malakasi, ishchilarda mehnatga nisbatan rag‘batning kamligi, eskirgan
ish usullaridan foydalanish kabi muammolar o‘z yechimini kutmoqda.

Xususan, jamiyatda kutilayotgan ragamli texnologiyalar sharoitida tibbiyot oliy
ta’lim muassasalarida “Tibbiyotda axborot texnologiyalari” fanini o‘qitish talabalarda
kreativ  axborot-kommunikatsion = kompetensiya, innovatsion ko‘nikmalarni
shakllantirish, ularda mustaqil hayotga qadam qo‘yishda zarur bo‘ladigan tayanch
kompetensiyalar va dunyoqgarashlarini shakllantirishda asosiy yechim bo‘lib xizmat
qiladi.

“Tibbiyotda axborot texnologiyalari” fanini o‘zlashtirgan tibbiyot oliy ta’lim
talabalari, kelajakda o‘z egallagan kasbida zamonaviy axborot kommunikatsion
texnologiyalar asosida innovatsion tadqiqot va hayotty muammolarni yechish
ko‘nikmalarini yanada rivojlantirish, zamonaviy tibbiyot qurilmalardan foydalanishda
kreativ va innovatsion yondashuvlari uchun zarurdir.

Buyuk Britaniya, Fransiya, Germaniya, AQSh, Isroil, Janubiy Koreya, Xitoy
Xalq Respublikasi va boshqga rivojlangan davlatlar ta’lim tizimida ham “Axborot
texnologiyalari” fani tibbiyot ta’lim muassalarining asosiy bo‘g‘ini hisoblanib, jahon
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bozoriga malakali mutaxassislar tayyorlashning muhim bosqichlari va tashkil
etuvchilaridan biri deb qaraladi.

MOOC - onlayn ta’lim bozorini rivojlantirish hamda turli pedagogik va biznes
vazifalarni hal etishga qaratilgan zamonaviy masofaviy ta’lim tizimi. Yaqindagina
kam doiradagi foydalanuvchilar bilan MOOC tushunchasi hozirda kundalik
hayotimizda tobora faollashib omma aynigsa yoshlar orasida mashhur bo‘lib
bormoqda. Zamonaviy texnika taraqqiyotining natijasi o‘laroq talabalar qo‘lida mobil
telefon, planshet, noutbuklarning mavjudligi ularga masofadan turib ta’lim olish
imkoniyatlarini beradi. Bu borada ta’kidlab o‘tish joyizki EMU University
talabalariga universitet tomonidan o‘qish jarayonlarida foydalanish uchun planshetlar
berilgan, bu esa o‘z navbatida talabalar tomonidan MOOC platformalaridan
foydalanish uchun qulaylik beradi.

MOOChning afzalliklaridan biri bepul onlayn ta’lim: Kursda o‘qish va amaliy
mashg‘ulotlarni bajarish uchun mablag‘ talab etilmaydi. Agar mablag® talab gilinsa
ham, MOOC kursining xarajatlari kundizgi ta’lim xarajatkari kabi ko‘p bo‘lmaydi.
Onlayn ta’limning aralash shakli: MOOC masofaviy o‘qitish kurslari faqatgina
videolar bilan cheklanib qolmaydi, balki ulardan turli mablag‘larga yo‘naltiruvchi
qo‘shimcha murojatlar: matnli hujjatlar, audiofayllar, ijtimoly tarmoqlar va
forumlardagi muhokamalar ham joy olgan. Bunday tizim materialni o‘zlashtirish
darajasini oshiribgina qolmay, balki o‘quvchilarning, shu jumlada tibbiyot ta’lim
tizimlari ma’lumot oqimini boshqgarish va zarur bilimlarni mustaqil ravishda olish
qobiliyatini ham rivojlantiradi. Interfaollik: Juda ko‘p onlayn kurslarda o‘quvchilar
bilan teskari aloga o‘rnatishning imkoni bo‘lmaydi. Ulardan farqli ravishda, MOOC
platformalarini kurs o‘qituvchisi hamda boshqa o‘quvchilar bilan aloga qilish uchun
ko‘plab aloga kanallarini tagdim etadi. Bundan tashqart MOOCning afzal tomonlari
erkin dars jadvali, foydali aloqalar, tezkor teskari aloga va baholash: har bir o‘quvchi
topshiriqlarni bajarib bo‘lgach, olgan bilimlari qanday baholanganligi deyarli
bilinadi. Shu bilan birga, har bir onlayn ta’lim oluvchiga imtihonni qayta topshirish
yoki testni qayta yechishga imkoniyat beradi. Har bir narsaning oq va qora tomoni
bo‘lganidek onlayn kurslarning ham bir muncha kamchiliklari ham yo‘q emas.
MOOC platformalarida bilim olish faqat o‘quvchi tashabbusi bilan amalga oshiriladi
va bunday yuqori darajadagi motivatsiya va o0‘z - o‘zini boshqarish ustuvorlik qilishi
lozim. Shu sababdan, ta’limning bu turdagi quyidagi kamchiliklar kuzatish mumkin:
Topshirigni bajarish jarayonini to‘liq nazorat qilib bo‘lmaydi. Topshirigni bajarishga
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va yakuniy imtihonga o‘quvchi shaxsan javobgar hisoblanadi. Tizimni aldash
mumkin lekin bundan kim ziyon ko‘radi.

MOOCning asosiy imkoniyatlari:

- 0‘quv materiallarini ta’lim oluvchiga optimal variantda taqdim qilish;

- o‘qituvchining ishtirokisiz mustaqil ravishda kursdan kursga o‘tish;

- kursdan kursga o‘tish usullari, vaqt tanlashning moslashuvchanligi;

- kurs o‘qituvchisi va kurs yaratuvchisi rollarining har xilligi;

- ta’lim jamoasining shakllantirish; - ta’lim oluvchi reytingini shakllantirishga
yo‘naltirilgan o‘yinnig turli elementlari (nishonlar, mukofat va boshqgalar) dan
foydalanish;

- baholashnig turli usullari va teskari aloqa tizimidan foydalanish;

- rasmiy va maxsus ta’lim muassasalari doirasida kredit va reyting birliklari
tizimini shakllantirish;

cMOOCs (ingl. “connectivity MOOC” - bog‘langan MOOC). Asosiy
tamoyillari - ommaviylik, ochiq ro‘yhatdan o‘tish, ma’lumotlardan kursni
tugatguncha foydalanish, ta’lim oluvchilarning teng huquqligi, yani o‘quvchi va
o‘qituvchi -bitta jamoa. Bunday kurslarda ta’lim oluvchilarnig o‘zaro munosabati
alohida ahamyat kasb etadi.

xMOOCs (ingl. “eXtended MOOC”- kengaytirilgan MOOC) nufuzli ta’lim
muassasalari tomonidan taklif etilgan ochiq onlayn kurslar. MOOC kurslari ta’lim
muassasalari o‘qituvchilari tomonidan ta’lim muassasasi dasturlari asosida yaratilgan
va o‘qish belgilangan grafik asosida olib boriladi. Bunday kurslar o‘quv jarayonini
tashkil etish uchun juda qulay va ta’lim modeli jihatidan an’anaviy o‘qitishga o‘xshab
ketadi. Kurslarda ta’lim oluvchilar topshirishi kerak bo‘lgan vazifalar, ularning
bajarish muddati, kurs oxirida imtihon belgilangan bo‘lib, barcha jarayon o‘qituvchi
tomonidan nazorat qilinadi.

Coursera - MOOC platformasining yuzi hisoblanadi. Platforma 2012- yilda
Stenfort universitetining kompyuter fanlari professor- o‘qituvchilar tomonidan tashkil
etilgan.

Coursera platformasi birinchilardan bo‘lmasada o‘qitish strategiyasinig to‘g‘ri
tanlanganligi hamda tijoratga yo‘naltirilganligi bilan bugungi kunda onlayn ta’limda
yetakchiga aylandi.190 dan ziyod ta’lim muassasalari professor- o‘qituvchilari mana
shu platforma resurslari bilan ishlaydi.

Udemy- ma’lum bir mavzu bo‘yicha amaliy ko‘nikmalarni egallash uchun
ajoyib vosita. Udemyda nafagat bilim olish, balki o‘zining darslarini joylashtirish
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orqali daromad topish imkoniyati ham mavjud. Shu sababli platformada 20000 dan
ortiq kurs va 4mlnga yaqin foydalanuvchi ro‘yjatdan o‘tgan. Kurslar pullik va bepul
bo‘lib, kursni tugatgandan keyin ta’lim oluvchilarga sertifikat rasmiylashtiriladi. Edx
Garvard va Massachusets texnologiya institutlari tomonidan 2012- yilda tashkil
etilgan bo‘lib, dunyo bo‘yicha barcha talim oluvchilar uchun yuqori sifatli kurslar
taklif etadi.

Khan Academy - platformasi boshqa MOOClardan farqli ravishda ta’limga
interfaolik va o‘yin texnologiyalarini olib kirgan va o‘z davrida birinchilardam
bo‘lgan mashxur loyiha. Bugungi kunga kelib platforma 36dan ortiq tilda 10mingdan
ortiq kichik video darslar yaratgan. Platformada 19mingdan ziyod interfaol va
topshiriglar joy olgan. Khan Academy darslari 190dan ortiq mamlakatda o‘tiladi va
hozirgi kunda 74mindan ortiq o‘quvchi platformadan foydalaniladi. Asosiy jihati
shundaki, paltformada tibbiyot fanlari dasturlari ham joy olgan.

Content- based MOOCs (kontentga asoslangan MOOC]lar). Bu kursda asosiy
faoliyatni o‘qituvchilar olib borishadi. Bu kurslarda ta’lim oluvchilar an‘anaviy
baholanadi. Bunda belgilangan topshiriglarni bajarishdan tashqari, o‘zlashtirilgan
bilimlar ham muhim o‘rin tutadi.

MOOClar yaratilganidan buyon shu kungacha ko‘plab ijobiy fikrlarni to‘pladi
hamda dunyo bo‘yicha millionlab masofadan ta’lim oluvchilar armiyasini
shakllantirdi. Quyidagi turli ma’lumotlardan kelib chigqan holda shuni anglashimiz
mumkinki hozirgi kunda yoshlar uchun ko‘plab imkoniyatlar eshigi keng ochib
berilgan. Bularga misol tariqasida ushbu MOOClar yani ommaviy ochiq onlayn
kurslarni misol qilishimiz mumkin. Bunda o‘qish istagi bor lekin yetarli mablag‘i
mavjud bo‘lmagan imkoniyati yo‘q talabalar ham foydalanishi mumkin bo‘ladi.
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Annoramusi: [lociae OTKpBITUS CHUHXPOHHU3AIMU KoJeOaTeNbHbIX HEUPOHHBIX
OTBETOB B 3pUTEIBHON cucTeMe ObUTH pa3pabOTaHbl HOBBIE METOIbI H3y4YCHUS
KOJIe0aTENbHON aKTUBHOCTH U UX CHHXPOHU3AIIIH.

HccnenoBanus ¢  HMCHOJIB30BAHMEM HOBBIX METOAOB  MOKa3ajid, YTO
CUHXPOHHM3ALMsI KoJieOaTelnbHbIX OTBETOB B B - W y-Imama3oHax ydacTByeT B
Pa3UYHBIX KOTHUTUBHBIX (DYHKIUSX TEPLUENTUBHOW TPYNIMUPOBKUA, BHUMAHMS,
MaplIpyTH3aldld CHUTHAJIOB YEpe3 pacIlpelesICHHbIE KOPKOBBIE CETH, CEHCOPHO-
MOTOPHOM HWHTErpalnuy, NamsaTh M Bocnpusatus. Hekoropsle 3a0oneBaHus Mo3ra,
TaKue KakK IU30(peHus, SMUIENCUs, ayTh3M, 0oJe3Hb AJjblreiimMepa u OOJIE3Hb
[TapkuHCOHA, CBSI3aHBI C aHOMAJIBHOW CUHXPOHU3ALNEN HEUPOHOB.

Koppensitiuss  MexAy  HapylIEHHSMH  CHUHXPOHU3ALMM  HEUPOHOB U
KOTHUTUBHBIMUA  JUCHYHKUMSIMH  TOMYEPKUBAET  BAXKHOCTb  MEKBpPEMEHHOMU
KoopauHanuu. Takum oOpa3oM, OOJIbLIOE KIMHUYECKOE 3HAYEHHE UMEET U3yueHHE
aHOMAaJIM HEWpPOHAIHHOW CHUHXPOHHM3allMd B MO3TOBBIX oOTnenax. lluzodpenus,
SOWJencus W.J. MO3T pacCTpoiicTBa CBS3aHbl C M3MEHEHHUEM MEXaHU3MOB
CUHXPOHU3ALMKA aKTUBHOCTH HEHPOHOB, KOTOPBIE, B CBOIO OUYEPEb, UTPAIOT BAXKHYIO
pOJIb B MaTO(PU3UOIOTMYECKUX PACCTPOICTBAX.

KuroueBbie cjaoBa: CUHXPOHU3ALIMS, TUIepBO30YKIECHUE,

bochonnozuronaudocdar, raMma-aMUHOMACIISTHAS] KACIIOTA

B memunuHe CUMTAIOCH, YTO JMWIETICUS SIBISIETCSA PE3YJIbTATOM AHOMAJIBHO
BBICOKOM u JUTATEITLHON HEUPOHHOU CUHXPOHU3ALIUU. Hampuwmep,
3apETUCTPUPOBAHHBIE HANPSDKEHUST B ONWICNTAYECKOW KOpPE YKa3blBalOT Ha
TUNIEPCUHXPOHHYI0 HEPBHYIO AKTUBHOCTb. OJTHUOJOTMYECKH IIUPOKUN CHEKTP
(aKTOPOB MOXKET BBI3BaTh AHOMAJIBHYI) CHUHXpOHHU3anuio. OHU BO3HHUKAIOT H3-32a
CTPYKTYPHBIX TOBPEXJCHUHN (DHIIE(ATHUT, YEPEITHO-MO3TOBasi TpaBMa M OIyXOJIH),
MeTa0O0IMYECKUX HapyIIeHUH (JIMXopaaka, JIUIIEHUE CHa, aJlKaJio3 U Jp.).

I'eHeTnyeckas IMpeapacIioloKEHHOCTh TAK)KE BIIMSACT Ha JIWIENTOreHes. B
3aBUCUMOCTH OT JTHOJIOTUM W XapakTepa CyIOpOTrd MOTYT ObITh OTpaHUYEHBI

OTrpaHUYEHHBIMU 00JIACTIMU KOPBI TOJIOBHOTO Mo3ra ((pokasbHas anuiierncus). B atom
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Clyya€ BO3HHUKAIOT OIPEICICHHbIE KOTHUTHUBHBIE WM JBUIAaTEIbHBIE CUMIITOMBI,
TaKue Kak: TaJUTIOLMHALIUY B CIIy4ae CJIOKHBIX MPHUIIAJTKOB B CEHCOPHBIX 00JacTsIX, a
ecau (OKyC HAxXOAMUTCS B MOTOPHBIX OOJAcTSIX TO W MHUOKJIOHMS. A eclid TpH
CYIOPOXHBIX TMpumagkax (Oonplasi SMUJIENICUs) aHOMalbHAas CHUHXPOHM3AIUS
pacnpoCTpPaHIETCS Ha BECh HEOKOPTEKC, TO OH 3aTPAruBaeT MOJAKOPKOBBIE CTPYKTYPHI
Y MIPUBOAUT K KOMATO3HBIM COCTOSIHUSIM] 1 ].

CuHXpOHM3AIMsl HEUPOHHBIX CUTHAJIIOB WIPAcT BAXHYIO pOIb B 00pabOTKe
UH(GOPMALIMK, KOPPETSALUS MEXIYy aHOMAJIbHOW CHHXPOHM3AIMEH W HapylleHHEM
(GyHKIIMM  HEHPOHOB, BPEMEHHOW AaKTUBHOCTBIO M KOPPEKIHUEH HEHPOHHOM
aKTUBHOCTH, UMEET pelllaroliee 3HaueHue st PyHKIHi Mo3ra[2].

[TokazaHo, 4To TUNEpPBO3OYXKJEHHE (raMmMa — aMUHOMACHSHAs KHCIOTa) B
DIUJICNITUYECKOM  aKTUBHOCTHM  CBA3aHo ¢ mnoreped  ['AMK-3aBucumoro
MHTUOMPOBAHUS.

A TakXke TOKa3aHO, 4YTO THUIEPBO30OYXKJIEeHHE (raMma — aMHHOMACJsTHas
KHCJIOTA) B 3MWICNTUYECKONM aKTUBHOCTU CBsi3aHO ¢ mnorepeit [AMK-3aBucumoro
uHruoupoBanusa. OJHAKO CYIIECTBYIOT Tak)K€ HE3aBUCHMbIE MEXaHU3MbI KOHTPOJIS
runepBo30yxkaenus [AMK, kotopble OTKpBIBaIOT HOBbIE (hapMaKOJIOTUUYECKHE
BO3MOKHOCTH B PETYJISIIIMU TUIEPBO30YXKAeHUS (raMMa — aMUHOMACIIsTHAsL KUCJIOTA).
B dyactHOoCcTH, KanueBble KaHalbl C HU3KUM ToporoM Kv7 KOHTPOJUPYIOT
YpPE3MEPHYI0 BO30YIMMOCTh HEUPOHOB, IMOATOMY WHTUOUTOPHI OATUX KaHAJIOB
SIBJISIFOTCS MPOTUBOAIUIIENITUYECKUMHU npenaparamu, a aAKTHUBATOPHI-
MpeAnoiaraéMbIMU HeMporpoTekTopamu|3].

Oco0ble ctoCOOHOCTH ATUX KaHAJIOB-TOPMOXKEHUE BO30YKICHHI-00YCIOBIICHBI
HE TOJBKO HU3KHUM TMOPOTOM BO30YXKIEHHUS, HO U €0 PACHOJIOKEHUEM B Ha4aJIbHOM
CETMEHTE aKCOHA, B MECTE BO3HUKHOBEHU IMOTCHIMAJIA JCUCTBUA. TpeThel BaKHOM
OCOOCHHOCTBIO  KaHAJOB  SIBJIIETCS WX  UYYBCTBUTEIBHOCTH HE TOJBKO K
AIIEKTPUYECKOMY TMOTeHIMaldy, HO U K (docpounosutonaudocdary (PIP2).
[Tocnenuuii sSBASIETCS XUMUYECKUM aKTUBAaTOPOM KaHayla. JTO CBOWCTBO OTKPBHIBAET
BO3MO)XHOCTh PETYJISIIIUU €r0 aKTUBHOCTH, a TaKXe€ BO30OYIUMOCTH HEHPOHAIBHBIX
aHcamOneir ¢ penenTopamH, CcBsS3aHHBIMH ¢ (ocdhomunazoir  (PLC) wu
bochounozutun-3-kunazon (PI3K) [4].

Merton  u3MepeHus MEMOpaHHOTO IOTEHIMaIa - [Taru-Knamm.
HecuHxpoHM3MpoBaHHAsE AaKTUBHOCTb HEUTPAIU3YETCSA, a CUHXPOHU3UPOBAHHBIE
curHaibl ycuwnuBatoTcsa. CTEKIsSHHAs TUIETKa C OTHOCHTEIBHO  OOJIBIINUM

IMOJIMPOBAHHBIM HAKOHCYHUKOM JABWIKCTCSA K TIIOBCPXHOCTHU KIICTKH, TIJI€ OHa
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NpUKpEIUIsieTcs: K MeMOpaHe, co3/laBasi MPOYHYIO0 CBsi3b. Kak TOJBKO IEIOCTHOCTH
MeMOpaHbl BHYTPU MUIETKU HAPYIIAETCA, KUIKOCTh B MUIETKE BCTYMAET B MPSIMOU
KOHTAKT C BHYTPHUKJIECTOYHOU KUAKOCTHIO. [IJisl perucTpaioHHoOi paboThl MIACThIps
HAKOHEYHUK CTEKJIIHHOW IMHUIIETKHA IUAMETPOM OKOJIO | MKM JOKEH HAXOOUTHCS B
TECHOM KOHTaKTe C MeMOpaHoi wucciemyemoil kietku. [lox nelicTBueM JErkoro
KOHTaKTa MEXJIy KIETOYHOM MeMOpaHOl U CTEKJIOM MHUIETKA BO3HUKAET
conpotuBienue 9-10-it crenenu. Korga nunerka noakiIrO4eHa K COOTBETCTBYIOIIEMY
YCUJIUTEII0, MOYKHO PErUCTpUpPOBATh HEOOJbIINE TOKH, MPOTEKAIOIINE YEPe3 YacThb
MeMOpaHbl, paCTIONIOKEHHYIO HA KOHYUKE TUTIETKU[S].

Mertonpl  aHanu3za  u300pakeHUM, KOH(POKAIbHOM  MHKPOCKOIMM U
ANIEKTPO(U3UOIOTUNA  HUCMONB3YIOTCS JUISl U3YYEHHsS] MEXaHM3MOB PEryisiluu
aktTuBHOCTH KV7 mnpu runepBo30yXI€HUM HEUPOHOB THUMNOKaMNa (KaaueBbIX
KaHaJI0B). CHHXpOHHAs SMWIENTUYECKas aKTUBHOCTh B 3KCIEPUMEHTAIBHO 3pPEIon
KyJIbType HEHpoHOB oOycioBieHa wuHruoupoBanueM peuentopa [AMK (A)
MHTHOUTOpOM(TraMmmMa — aMUHOMACIISTHOM KUCIIOTOMH) [6].

B Oynymem Oyner usydyeHa posib kaHanoB Kv7 B peryasiuu noTeHIuana
JAEUCTBUS M 4aCTOThI M MPOJOJDKUTENIBHOCTH cUTHaioB Ca2+ (kajueBble KaHAJbI) B
3peyiof KylnbType HEMpOHOB Tummnokamma Kpbic. Ha criemyromiem stame Mbl Oynaem
HaOJIIOaTh W3MEHEHHUS] YacTOThI, MPOJOJKUTEIBHOCTH WU aMIUIUTYIbl HMITYJIbCOB
Ca2+ wm KJIacTepoB NApakCUMAIbHOM AENOJAPU3AUMA C HW3MEHEHUEM YPOBHS
dhochounozuronaudocdara PIP2 mox netictBueM conpsibkeHHBIX perientopoB PLC u
PI3K. Cpeau aroHuUCTOB pELENTOPOB BBIOUPAIOTCS COCOUWHEHHUS, KOTOPBIC
3h(HEKTUBHO MHTHOUPYIOT THUIIEPKO3 U 007aJar0T HEHPOMPOTEKTOPHBIM JIEHCTBUEM
MpH SMIIENTA(YOPMHON aKTUBHOCTH[7].

Heliponnast cunxpoHuzauus (T. €. 0ObeAMHEHHass AaKTUBHOCTb MHOTHUX
HEHpPOHOB B OJHOM WJIM HECKOJbKHX CTPYKTypax MoO3ra), KakK H3BECTHO,
MOJUIEPKUBAET PA3TUUYHBIE (DU3UOJIOTUUECKUE COCTOSIHUS, MPOCTHUPAIOIIUECS OT
KOTHUTUBHBIX (PYHKUHUH 10 CHAa. DTHOJIOTHYECKH IIUPOKUN CHEKTP (PAaKTOPOB MOXKET
BBI3bIBaTh AHOMAJBHYK) CHUHXpOHM3alMio. [lpumagku SBISAIOTCS HE  TOJBKO
CJIEZICTBHEM IOBBIIIEHHOW BO30YIMMOCTH HEWPOHOB, HO U PE3YJILTATOM JucOaiaHca
MEXIy BO30YXKIAIOIUMH M TOPMO3HBIMM MeXaHu3Mamu. M3MeHeHHs MeXaHH3MOB,
KOTOpbIE€ MOAJECPAKUBAIOT KOJIEOATETbHBIM MAaTTEPH U CHUHXPOHU3AIUIO aKTUBHOCTU
HEWPOHOB, NMO-BUIAUMOMY, OJJMHAKOBO BaKHBI. [[0CKOIBKY CHHXpOHU3AIUsl YCUIIUBAET
CBSA3b  MEXKIY  pAaCIpEACIICHHbIMUA  MONYJISUUAMH  HEHPOHOB,  CHHI)KEHHAas

CHUHXPOHHOCTb MOXKCT CII0OCOOCTBOBATH Q)YHKHHOHaHLHOﬁ H30A0MM O4aros,
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MO3BOJISII UM Pa3BUTh HAJKPUTUUYECKHUE BO30OYIHUMBIE COCTOSHUS, B TO BpeMs Kak
CUHXPOHHU3AIMSI MOXKET CIIOCOOCTBOBAaTh  MOJJCPKAHUIO  CBEPXKPUTHUECKOU
BO30Y/IUTEIbHON AKTUBHOCTH B MOBTOPHO BXOJSIIUX METIAX U PACIPOCTPAHEHUIO
CYIOPOXKHOM AaKTUBHOCTH. KakK CHWXEHHas CHHXpPOHHU3AaUUs, MPEIIIeCTBYIOIAs
HEKOTOPBIM  ¢dopMaM  JMHJIENTUYECKONM  aKTUBHOCTH, TaK W  YCHJICHHas
CUHXPOHM3ALMsI, CBSI3aHHAsE C COOCTBEHHO TMPUCTYNIAMH, COINPOBOXKAAIOTCS
HapyIIeHHWEeM KOTHUTHUBHBIX (DYHKIMI, TOATBEpXKAas MPEICTAaBICHHE O TOM, YTO
HOpMaJbHble (PYHKIIMM MO3ra TpeOyIOT HE TOJIHKO COOTBETCTBYIOIIEH PETYIUPOBKU
BO30Yy/IMMOCTH HEUPOHOB, HO M TOHKOTO OajaHca CUHXpOHUH][ 8].

['mmore3a 0 TOM, 4TO HapyIIEHHUE HEMPOHHOW CUHXPOHHOCTH JIEKHUT B OCHOBE
HEKOTOpPBIX KOTHUTHBHBIX HapylieHud npu DA, comacyercs ¢ JaHHBIMY,
MPEANOJIaraloIMMK, YTO JEreHEPATUBHBIE IPOLIECCHI, BbI3BaHHbIE BA, NMpUBOIAT K
CUHIPOMY OTKJIFOUEHHSI HEOKOPTEKCA.

Hapymienne HEHpOHHONM CHHXPOHHOCTH TAKKE€ MOXKET CIYKUTb OPUEHTHPOM
JUTSL JaNbHEUIINX HMCCIEAOBAHUM MATO(MU3UOIOTUYECKUX MEXaHHM3MOB, JICKAIUX B
OCHOBE HEpPBHO-TICUXMYECKHUX PaccTpoilcTB. Hampumep, Bo3pacTaeT UHTEPEC K POJIH
I'’AMKeprudeckoit HEMpOTPAaHCMHUCCUU TPU MHM30QPEHUH U B APYTHUX HAPYIICHUU
(YHKIIMU TOJIOBHOTO MO3Ta[9].

B 3akimouenue, Oonbllasi 4acTb TEOPETHUYECKOW MH(OpMAIMU TPEaIoaraer,
YTO CUHXPOHM3ALMsI HEMPOHHOM aKTUBHOCTU B PA3IMYHBIX 00JACTIX MO3ra U MEXKIY
HUMH SBJISIETCS OCHOBHBIM CBOMCTBOM KOPKOBBIX M TOJKOPKOBBIX oOOiacTedl u
BBITNIOJIHSIET MHOXECTBO (yHKIMH B KOTHUTUBHBIX mporeccax. Ilomumo
[IaTOJIOTMYECKUX COCTOSIHUM MO3Td, TaKUX KakK BBICOKOE KpPOBSIHOE [1aBJICHMUE,
mu30(QpeHusi, SMUJIEICUs, ayTU3M M OMOMOJSPHBIE PacCTPOMCTBA, HEHpOHANbHAs
CUHXPOHU3ALMS TPU TUNEPBO30OYKICHUU TPUBOAUT K PSAAY APYTUX HAPYIICHUM,
KOTOPBIE 37€Ch HE pacCMaTpHUBAIOTCS.

Ha oCHOBE BBIIEU3TI0)KEHHOTO MOXHO 3aKJIIOUHWTh, 4YTO B MEXaHU3ME
CUHXPOHM3aLIM1 HEMPOHHBIX CUTHAIOB IPUHUMAIOT Y4aCThe HEMPOHBI THIIIOKAMIIA U
KOpa TOJIOBHOTO MO3ra, OJHAaKO O JOJNM ydacTbd KaHaimoB Kv7 B perymanuu
MOTEHIIMAJIa IEUCTBUS U YaCTOThI U MPOAOIKUTEIbHOCTH cUrHanoB Ca2+ (kamueBbie
KaHaJIbl) B 3peJIOil KyJabType HEHPOHOB HE J0Ka3aHO. A 70751 yyacThe KaHaiioB Kv7 B
CUHXPOHM3allUM HEWPOHHBIX CHUTHAJIOB SIBIIETCA NPEAMETOM  JAJbHEWILIErO
HCCIIEJOBAHUE.
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POJIb UCKYCCTBEHHOI'O UHTEJUIEKTA B COBPEMEHHOM
JTUATHOCTUKE IAIHIMEHTOB
Axwuboesa /1.3., Ipmemos 3.4
Tawxenmckas meouyunckas akaoemus,, Tawxenm, Y30exucman

AHHOTanMs — /[aHHAs cTaThd MOCBAIICHA POJIM UCKYCCTBEHHOI'O MHTEILIEKTA
(M) B coBpeMeHHON AMArHOCTUKE MamueHToB. UTo ¢ pasButHeM TexHojorui MU
BCe OOJIbIIIE MCIOJIB3YETCS B MEIUILIMHE JUIsl YIYYIICHHS TOYHOCTH JIUarHOCTHKU
paznuuHbIX 3a0oseBaHuid. C(CraThsd ONMCHIBAET MpuMepsl mNpumeHenus WU B
Pa3IMYHBIX 00NACTIX MEAUIMHBL, TAKMX KAK PATUOJIOTHS, KapIUOJIOTHsI, OHKOJIOTHS U
T.A. PaccMmarpuBaroTcsl Kak NMPEenMYyIIECTBa, TaK U HEAOCTAaTKU ucnoib3oBanusa MU B
JVUAarHOCTUKE ITAMEHTOB, a TAaKXe MPENIaraloTcs BO3MOXHBIE PEIICHUs IS
MIPEOJIOJNIEHUSI HENOCTAaTKOB. ABTOpBI 3akitodaroT, 4to MM MOXKET 3HaYUTENbHO
VAYYIIUTh TOYHOCTh JUATHOCTUKUA WM TOBBICUTH Kauye€CTBO MEIULMHCKOW MOMOILIU
MamureHTaM B OyayIeM.

KiiroueBbie €Jj10Ba — MCKYCCTBEHHBIM HHTEIUIEKT, NMATHOCTUKA, IMALIUEHTHI,
MEJULMHA, TOYHOCTh, TEXHOJIOTHH, PAIAOJIOTHSA, KAPIUOJIOT U, OHKOJIOT U

OCHOBHASA YACTD. CoBpeMeHHBIE TEXHOJOTMM W HCCICHOBAHUS B
007aCcTH MEIUIIMHBI 3HAYUTENBHO YAYUYIIHIN TPOIECChl JUArHOCTUKHU 3a00JIEBaHUM,
OJTHAKO CYIIIECTBYET MOCTOSTHHASI TIOTPEOHOCTH B 00JIe€ TOUHBIX U OBICTPBIX METOAAX
JUArHOCTUKHU I YAYYIICHUS KauecTBa MEIUIMHCKOM IMOMOIIM mnanueHTtam. B
nocienHee BpeMs HCKyccTBeHHbIM wuHTeluiekT (M) cranoButTcs Bce Oosee
MOMYJISIPHBIM B MEJUIIMHCKOW MPAKTUKE U MOXKET 3HAYUTEIIBHO YIYUYIIUTh TOYHOCTh
JIUarHOCTUKH.

OpnHoit 3 obnacteit MeAUITMHBI, B KOTOpoi ucnoyibzoBanue MU nokazano cBoro
b (HEKTUBHOCTh, SBISETCA PaAUoOioTHsA. VICKYCCTBEHHBIH WHTEIUIEKT MOXKET
WCIIOJIb30BAThCS JIJII aBTOMATUYECKOTO BBISBICHHUS AHOMAIMA HAa H300paX)CHUSIX
MEIMIIMHCKUX CKaHOB, TakuXx Kak peHTreHsl, KT u MPT. ABromarudeckoe
BBISIBJICHUE aHOMauil ¢ moMouibio MM MOXXeT yMEHBIIUTh KOJUYECTBO OIIMOOK
COKpaTUTh BpeMs Ha OLIEHKY U300paKeHuM.

Ucnonb3oBanne NN takxke MOXET OBITH MOJIE3HBIM B 00JACTH KapAHOJIOTHU.
Anroputmel U moryt ObITh 00ydens! omnpenensth anomanuu Ha DKIT u OXOKT.
OHU MOTYT TaK)X€ HUCIOJIb30BaThCS MJI MPOTHO3UPOBAHUS PUCKA BO3HUKHOBEHUS
CEPIEUHO-COCYINCTHIX 3a00JI€BaHUI U OIICHKU YPPEKTUBHOCTH JICUCHUSI.

B onkonorun MM moxkeT MCnonb30BaThCs I JUArHOCTUKUA U ONPENEIICHHS

cTaauu 3a0o0JyieBaHUs. AJITOPUTMBI MOTYT OBITh OOYUYEHBI OMNPEACNSTh Pa3IUUU
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MEXIy 3I0pPOBOM M OINYXOJICBOM TKaHBIO M MPENOCTABIATh HHGOPMAIUIO O
pacIpOCTPAHEHUH OIYXOJIH.

OpnHako, HECMOTPS HAa BCE MPEUMYILIECTBA UCIOAb30BaHus I B METUITMHCKOM
IUAarHOCTUKE, OCTAKOTCS W HEKOTOpble Hemocrtarku. Hampumep, amroputmer U
MOTYT OBITh OOyYEHBI Ha OINPEACIICHHBIX JAHHBIX W, CIEA0BaTEIHHO, MOTYT OBITH
Hed((DEKTUBHBI, €CITM BHE3AIMHO BO3HUKAIOT HOBBIC TUIIHI 3a00ieBanuii. Kpome Toro,
rncnoiib3oBanne MM MOXET MOBBICUTH CTOMMOCTh MEIUIIMHCKUX YCIYT, YTO MOXET
MIPUBECTU K OTPAHUYEHHOMY JOCTYITY JUJIsI HEKOTOPBIX MAllMEHTOB.

Tem He MeHee, ucnoib3oBanue MM B MEOUIMHCKOM OUArHOCTUKE HMEET
OONBIIION TOTEHIMAT JJIs1 YAY4YIICHHS KadecTBa MEIUIMHCKOM IIOM OIMU |
oOecrieyeHus Jiydiied TOYHOCTH auarHoctuku. Kpome toro, U1 MOXeT COKpaTHTh
BpeMs TMATHOCTUKH, YTO MOBBIIIAET IAHCHI HA CBOEBPEMEHHOE HAYAJIO JICUEHUS.

B 1enom, wucnonp3oBanne MM B MEIUIIMHCKOM JUArHOCTHKE MOXKET
3HAQUUTEJIBHO YIIYYIIUTh MPOLECCHl BBISBICHUS 3a00JE€BaHMM, YTO NPUBEAET K
VAYUYIICHUIO KadecTBa KU3HU marueHToB. OpHako, HEOOXOAWMO IPOJOJIKATh
HCCIICIOBAaHUS M Ppa3pab0TKy HOBBIX METOJOB M aJIrOPUTMOB Jjisi oOydenus WU,
9TOOBI 00€CIEeYUTh MaKCUMaJbHYI0 3(h(EKTUBHOCTh W TOYHOCTH JUATHOCTHKH.
KpomMe Toro, HeoOXOAMMO YUYWUTHIBaTH JOTUYECKHE U TMPABOBBIC  ACMIEKTHI
ucnonab3oBanus UM B meauiinue, Takue Kak KOHPUACHIIMATIBHOCTD U 3alllUTa TAHHBIX
MalMEHTOB.

B wurore, U mnpencrapnser coOOW MOIIHBIA WHCTPYMEHT JJIs TOBBIIICHUS
TOYHOCTH M CKOPOCTH JHArHOCTUKH 3a0ojieBaHuii. COBpPEMEHHBIC TEXHOJIOTHUHU
HWCKYCCTBEHHOTO HMHTEIUIEKTAa MOTYT MPUBECTH K IEPCIECKTUBHBIM pE3yJibTaTaM B
MEIUIIMHCKON JTMarHOCTHKE, YTO OOECMEUUT JIydllee 30pPOBbE U OJIaromojydue
MalMEHTOB.

Takxe crnegyer OTMETUTh, YTO MCHojab3oBanue WU B megunumHCKOn
JIMArHOCTUKE MOXKET 3HAYUTEIIbHO COKPATUTh 3aTPaThl Ha 3ipaBOOXpaHeHue. bricTpas
W TOYHAsA JWATHOCTHKA ITO3BOJISIET CBOCBPEMEHHO HAUYMHATH JICYEHHWE, YTO B CBOIO
o4yepeslb YMEHbIIIAET BEPOSTHOCTh PA3BUTHS OCIOKHEHUN M HE0OXOMUMOCTH B OoJiee
JOPOTOCTOAIIMX MPOLeypax U onepanusax. ITO MOKET MPUBECTH K SKOHOMHYECKOM
3¢ (PEKTUBHOCTH ¥ YMEHBIIICHUIO PACXO/I0B HA MEIUITMHCKOE 0OCITYy)KHBaHHUE.

Kpome Toro, MM moxer noMoub BpayaM B NPUHATHM pemeHud. s
OOJBIIMHCTBA 3a00JIEBaHUM CYIIECTBYET MHOXXECTBO (PAKTOPOB, KOTOPBIE MOTYT

MOBJIMATh Ha AUArHo3 u JjedeHue. Mcnonp3oBanne MU mo3BosseT aHanu3upoBaTh
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OrpOMHBIE O0BEMBI TAHHBIX, YTO MOXET MOMOYb BpayaM B BbIPAOOTKE MPaBUIBLHOTO
JMarHo3a u Bei0ope Hanbosee 3 PEKTUBHOTO JICUEHUS.

OpHako, HECMOTpPSL Ha BCE MPEUMYIIECTBA, ucnoiab3oBanue NN B meaunuHe
TaKKE€ HMEET CBOM OrpaHWYEHUs W pPUCKU. Hampumep, cymiecTByeT OIaCHOCTh
OIMMUOOYHOTO TMAarHO03a, €CJIA aJTOPUTM OOYYECHHS HE ObLT KOPPEKTHO HACTPOCH WIIH
eclii JaHHble ObUIM HeaJekBaTHbIMU. Kpome Toro, ucnonszoBanne UM MoxeT
YBEJIUYHUTH 3aBUCHMOCTh OT TEXHOJIOTHI M CHU3HUTH POJIb YEIOBEUECKOTO (haKkTopa B
NPUHATUA MEAUIIUHCKUX PEIICHUMN.

B wmemoMm, WHCHONB30BaHWE HUCKYCCTBEHHOIO MHTEIUIEKTa B MEIULIMHE
MIPENCTABIAECT COOOW MEPCIEKTUBHYIO OONACTh JJIsi UCCIENOBAaHUNA U Pa3pabOTOK.
Opnako, HEOOXOJMMO YUYUTHIBaTh U OTPAHUYECHUS, CBS3aHHBIC C ITOW TEXHOJOTHEH.
Pazutne UM B mMenuimHe MOJKHO OBITh HAMPaBIIEHO Ha 00ECTICUCHHE HAWITYYIlEeH
TOYHOCTH U 3()PEKTUBHOCTU JUATHOCTUKH, a TAK)KE HA YBEIMYEHHE IKOHOMUYECKOU
3 (PEeKTUBHOCTH  3APAaBOOXPAHEHUSI U OOECIIEUEHHE  BBICOKOTO  YPOBHS
KOH(HUICHIIMATBHOCTH U 3aIIUTHI JAHHBIX TAI[UEHTOB.

Baxxno ormetutsb, uTo ucnoiabzoBanue UM B menuiine tpedyer coOmOneHUs
CTPOTHX JTHYECKHX CTaHAApTOB U HOpM. Hampumep, HeoOXoaumo o06ecneuuThb
3alUTy TEPCOHATBHBIX JIAaHHBIX MAIMEHTOB U M30€XKaTh TUCKPUMHUHAIIMM Ha OCHOBE
pachl, moJia uiu Apyrux GakTopos.

OgauM W3 nOpuMepoB ycrnemHoro mnpuMmeHenus WM B megunumHckon
JIUAarHOCTUKE SBIISIETCS IUATrHOCTUKA paka rpyau. AnroputMsl MM mo3BOASIOT TOYHO
OTPEENITh HAJTMYKME M CTAIUI0 paka TPydu M0 MaMMOTrpauuecKuM CHHUMKaM, 4YTO
MO3BOJIIET CBOEBPEMEHHO HAUMHATh JICYEHWE M YBEJIMYMBAET IIAHCHI Ha
BBI3JIOPOBJICHUE.

Taxxke U MmokeT OBITH MCTIOIB30BAH JIJIsl TMATHOCTUKU APYTUX 3a00JI€BaHUM,
Hanpumep, Oone3nu  Anbureiimepa, ©Oonesnu Ilapkuncona w  guabera.
Ucnons3oBanue MM mo3BosiseT omnpenensiTb paHHUE CHUMITOMBI 3a00JICBaHUS U
HaYMHaTh JICUCHHE Ha PAHHUX CTaAUSAX, UYTO MOXKET 3HAUYHUTEIbHO TOBBICUTH
3¢ (HEKTUBHOCTD JICUCHUS U YIYUYIIUTh KAaUeCTBO KU3HH MMAIIEHTOB.

B 3akmitoueHue, UCHOIb30BAHUE UCKYCCTBEHHOTO MHTEIUIEKTA B MEIUIIMHCKOMN
JTMAarHOCTUKE TIpeACTaBisieT coOOM MEPCHEKTUBHYIO O0JacTh JJIA UCCIACAOBAaHUN U
pa3paboOTOK, KOTOpas MOXKET 3HAYUTEIBHO YAYUYIIUTh Ka4eCTBO MEAMITMHCKOMN
NOMOIIM M COKpaTUTh 3arparbl Ha 3apaBooxpaHeHue. OaHako, HEOOXOIUMO

YUYUTBIBATb U OI'PaHUYCHUSA U PHUCKH, CBA3AHHBLIC C 3TOM TCXHOHOFHeﬁ, N IIPUHUMATb
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MCPbI  JJIA 00€CIeYeHHSI BBICOKOTO YPOBHA TOYHOCTH, KOH(bI/I,HeHHI/IaJIBHOCTI/I )41

3aIIUTHI JaHHBIX IIAaIITMCHTOB.
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TEJIEMEJINIIUHA B COBPEMEHHOM CUCTEME
31IPABOOXPAHEHUSA PECITIYBJIMKHU Y3BEKNUCTAH
Axyooea M.M., Aozanoea M.b., Humonoea I0.Y.
Tawrxenmckas Meouyurnckas Axademus, Tawkenm, Y30exucmarn

AnHoramusi.  CerogHss  WHHOBAalMOHHOE  Pa3BUTHE  OTEYECTBEHHOIO
3paBOOXPAHEHUSI HEMBICIUMO 0€3 KOMIUIEKCHOIO COYETAHMsS TpPaJULMOHHBIX
KIMHUYECKUX METOJJOB U COBPEMEHHBIX HH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM. BaXHBIM HampaBiIeHMEM B HAIMOHAIBHOW HPOTrpaMMeE pa3BUTHS
3apaBooxpaHeHus PecnyOnuku VY3o0ekucrana (PY3) sBnsercs pacmpocTpaHeHHe
cucteM tenemenuiuuel. Tenemenuuuua (TM). B nmannoit pabote mpeactaBlieH
aHAJTUTUYECKUHA 0030p MarepuajioB MO0 Pa3BUTHIO TeleMeauIMHbl B PVY3,
OTHOCUTENBHO HOBOTO MEXKIHUCIMUIUIMHAPHOTO HAyYHOTO HampasiieHHus. JlaHHOe
HCCIIEOBAHNE TMO3BOJSIET paccMmarpuBarb TM  Kak COLMANbHO 3HAYUMBIM U
AKOHOMHYECKH A(OPEKTUBHBIA HHCTPYMEHT B OTEUECTBEHHOM MPAKTUYECKOM
3apaBooxpaHeHun. [IpoBeneHHOE McCieq0BaHUE TTO3BOJSAECT paccMarpuBarb TM kak
COIMAJIbHO 3HAYUMBIH U IKOHOMUYECKU dPPEKTUBHBIA HHCTPYMEHT B TPAKTUYECKOM
31paBOOXPAHECHUU CTPAHBI.

KuaroueBble cioBa: tenemenunmHa (TM), sneKTpoHHOE 3ApaBOOXpaHEHUE,
BUJICOKOH(PEPEHILIUSl,  MHTEPHET-MEIMIIMHA,  TEJIEMEAMIMHCKUE  TEXHOJIOTHH,
JOCTYITHOCTb MEIULIMHCKOW ITOMOIIH.

OcHoBHass yactb. Bsemenme. B Hacrosdmee BpeMs NPUMEHEHHE
MH()OPMAITMOHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH JJIS TIepeadu JaHHBIX, B YACTHOCTU
WHTEPHET-TEXHOJIOTUI, HAXOAUT BCe 0oJiee IMUPOKOE MPUMEHEHHE B KIMHUYECKOU
meauruae [11, 15]. Korga HeoOxomuMo mpemocTaBieHne MEIUITMHCKOW HHpOpMaIuu
Ha PACCTOSHWH, BO3MOXKHO mMpuMeHeHue MeroaoB TeneMenuuuabsl (TM). Tlo
onpenenenuro BO3, TM («meauiimHa Ha pacCTOSIHUW», OT Tped. «tele»y — Bramb,
JAJIeKO) — METO MPEOCTABICHUS YCIYT MO0 MEIUIUHCKOMY OOCITY>KMBaHUIO TaM, I1I€
paccTosiHue sBJsieTcs KitoueBbIM (aktopoM [1]. Tepmun TM 6611 BBenen R. Mark B
1974 r. (mo npyrum nanubiM Thomas Bird B 1970 1) [8] u mpencraBnser coboi
NPUKIAJHOE HaMpaBiIeHUE MEAMIIMHCKOM HayKd, CBSI3aHHOE C pa3paboTkoll u
OPUMEHEHUEM Ha [MPAKTUKE METOAOB JHMCTAHUMOHHOIO JTO CHAENAT OKa3aHUs

MEJUIIMHCKOM TOMOIM W OOMeHa CIelHaIu3upOBaHHONW HH(popMarel Ha 0ase
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UCIIOJIb30BAHMSI COBPEMEHHBIX HMH(POPMALMOHHBIX M  TEJIEKOMMYHUKAIIMOHHBIX
texuosoruii  [20]. TM cdopmupoBaiach Ha CThIKE HECKOJBKHX oOOJlacTel —
MEAUIMHBI, TEIEKOMMYHHUKAIIMI U MHOOPMAIIMOHHBIX TexHoorui [3, 9]. B kauecTBe
IEPBOTO  OJKCIEPUMEHTA MOXKHO pacCMaTpuBaTh MPOBEACHUE MEIMIIMHCKHUX
KoHCynpTauu ¢ 1922 roma mo pamuokananam B llIBennn B yHHBEPCUTETCKOM
rocnutane ['orrenOypra MopskoB, Haxongmuxcs B miaBanuu. B 1959 rony B CIIIA
OblTa MpoBe/eHa MepBasi TEIEBU3MOHHAs KOHCYNbTalMs, B ToM ke rogy u3 CILIA B
Kanany 0610 nepegano uzodpaxenue ¢uooporpammel. B 1965 rony kapauoxupypr
M. JleGeliku yepe3 KaHas CIIyTHUKA CBSI3U KOHCYJIBTHPOBAJI X0/ ONIEpaliy Ha Cep/Ille,
BBINIOJIHsAEMOM B JKeHese.

Kak mpaBwio, wnenpr0 KOHCynpTamud ¢ nomombid TM  saBusercs
B3aUMOJICCTBHE MEIUIMHCKUX PAOOTHUKOB MEXIY COO0O0H (IMONIydeHUE 3aKITFOUEHUs
Y3KOTO CHENHaINCTa U YTOYHEHUE AUAarHo3a), WiM ¢ NalueHTaMu (HaOMoAeHue 3a
OOJBHBIM B JWHAMHUKE, OLIEHKAa J(PQPEKTUBHOCTH JICUCHHS, HHTEpIIpEeTalus
pE3yNbTaTOB aHAIM30B U T. JT).

TM kak cucreMa XapakTEepU3yeTCs HaJIM4YUEM CIEIYIOUIMX OCHOBHBIX
npu3HakoB [4, 14]:

* BUJOM IiepenaBaemMoil uHGpopManuu (MEIMIMHCKAs KapTa, BHUACO WIH
KapTUHA YJIBTPa3ByKOBOTO WJIM 3HAOCKOIMHUYECKOTO HCCIEAOBAHMS, H300paKeHUs
PEHTI€HOBCKMX  CHUMKOB,  3JIEKTPOKapauOTrpaMMbl, JaHHbIE  J1a00OpaTOpPHBIX
HCCIIeIOBAaHUM, U T.I1.);

* c11I0cOO0OM, HCTIONIb3YEMBIM IS Tiepeaadr HHPopMauuu (TenepoHHbIe TUHUH,
CIlyTHMKOBAs U COTOBas CBSI3b, JJIEKTPOHHAS [10YTA U T. I1.).

CampIM IIPOCTHIM MPUMEPOM MCIIOJIB30BaHUs TM ABISIETCA KOHCYJIBTUPOBAHUE
MalueHTa BpauyoM ¢ nomolibio Tenedonnon muauu [7, 21]. CnoxnHas cuctema TM
MCIIOJIb3YET UHTEPAKTUBHOE BUJICO- U aynHOKaHaNbl. OHA COCTOUT U3 POrPAMMHOTO
oOecrieyeHusi, CTaHJIAPTHBIX TeNe(OHHBIX JIMHUM, COBPEMEHHBIX KOMIIbIOTEPOB,
UPOBLIX MH(POPMAITMOHHBIX TEXHOJIOTHM, TepudepruIeckoro 000pyIOBaHuUs,
COYTHUKOB  CBsi3u.  Jl1A  OCYyIIECTBIEHHS ~ BO3MOXHOCTHM  IPOBEIECHUS
TEJEKOHCYJIbTAllMi MPUMEHSIOTCS camble pa3HOOOpa3Hble TEXHOJOTMH, Hauboee
MOMYJSIPHBIE M3 HUX B HAIlled CTpaHE — TEJIEMOCTbI, HO HCIOJb3YeTCAd TaKXKe U
nepegadya MeIUIMHCKOM wuHGopmanuu yepe3 Internet B pexume online, wiu
MOCPEACTBOM DJIEKTpOHHOU mouthl [5, 22, 32]. Ilo cmocoOy mnpoBeneHus
KoHCynbTaud TM MOXHO Kilaccu(UIIMPOBaTh Ha CUHXPOHHBIE U ACUHXPOHHEBIE [6].

B ciydae mpoBeneHus «CHHXPOHHBIN) KOHCYJIBTAllUd 0OMEH MH(OpMalnuen MexIy
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BpPauoOM U MAIMEHTOM UJET B PEKUME PEAIbHOTO BPEMEHU C MOMOILBIO BUACOCBSI3H.
[Ipy acMHXpOHHOW KOHCYAbTAllMU  OOIIEHHE MEXIy JBYMs  CTOpOHaMU
OCYUIIECTBIISIETCA B NUCBMEHHOM BHJE aHaJOrMyHO mnepenucke mo Email [13].
OuyeBHIHO, YTO TPUMEHEHHE TAKOM TEXHOJIOTH aKTyaJbHO ISl MEIULIHMHBI B LIEJIOM,
HO M OHa OKa3blBaeTcs eme Oonee IMOJIE3HOM ISl  CBEPXCIOXKHBIX U
OBICTPOPa3BUBAIOIIMXCS HampasieHui [28, 29].

Heab ucciaegoBanusi. ONEHUTH COBPEMEHHBIE BO3MOKHOCTH TEJIEMEIULIUHBI
Ha OCHOBAHHMH U3YUYEHUS OTEUECTBEHHON U 3apyO0eKHOM JTUTEpaTyphI.

Marepuanst U metroabl. B 2012 r Berynuno B cuiny corameHue «O
COTPYAHMYECTBE TOCYJApCTB — YYaCTHUKOB CHI' B CO3JaHUU COBMECTUMBIX
HallMOHAJbHBIX TEJIEMEIUIMHCKUX CHUCTEM U JaJbHEHMIIEM UX Pa3BUTHH U
MCIIOJIb30BAHUI

Hacrtossmee Comnamenne  yTBEp:KAEHO mNocTaHoBieHueM IIpesumenrta
Pecnyonuku Y36ekucran ot 27 aBrycra 2011 roma Ne III1-1607 «O06 yTBepkaeHUH
MEXIYHAPOIHOTO JI0rOBOPAY.

[IpaBuTenscTBa rocymapctB — ydacTHUKOB CopapyxectBa He3zaBucumbix
['ocynapcts, nanee nmenyemble CTOpoHamMH, B LENAX 00ECHEUEHUS] COTPYIHUYECTBA
B CO3JaHUM COBMECTHMBIX HAIIMOHAJIBHBIX TEJIEMEIULUMUHCKUX CUCTEM TpHU
(hOpMHpPOBAHUY U pealli3allii IPOEKTOB U MPOrpamMM, COAEPKAUUX MEPOIPUITHS 110
WX BHEIpPEHHI0O B TocymapctBax — yuactHukax CHI, mnpu3HaBasg BakHOCTH
3¢ (HEKTUBHOTO HCIOIB30BAHUS HAIIMOHAIBHBIX TEJIEMEAUIIMHCKAX CUCTEM B IEJSAX
NoBbIIeHUST  A((EKTUBHOCTH  OXpaHbl  3I0POBbS  TpaklIaH, a  Takxke
COBEPIIECHCTBOBAHUSI CUCTEM 3/IPABOOXpaHEHUs rocynapctB — yuyactHukoB CHI' Ha
OCHOBE HCIOJIb30BAHMSI COBPEMEHHBIX HAYKOEMKHX TEXHOJOTMA W HWHHOBALIMM,
UCXONSl M3 HEOOXOAMMOCTH CONMXKEHUsI 3aKOHOAATEIhCTBA B OOJACTH Pa3BUTHS U
UCIIOJIb30BAHUSI  COBMECTHUMBIX  HAIMOHAJIBHBIX  TEJIEMEAUIMHCKUX  CHUCTEM,
PYKOBOJCTBYSICh ~ MEXIYHapOAHbIMM  JOoroBopaMu B 3Tol  cdepe
3aKOHOJATEIbCTBAMH TOCYAapCTB — YYacCTHUKOB Hactosmero ComnamieHus,
CTPEMSCh K MOCIENOBaTeNbHON peanu3anuu Hacrtosdmero Commamenus. Llensro
Hacrosiero CornamieHusi SIBISIETCS  CO3[aHUE€ COBMECTHUMBIX HAllMOHAJbHBIX
TEJEMEAUIIMHCKUX CUCTEeM rocygapcTB — ywyactHukoB CHI' ¢ mocnegyrommm
o0OecrieyeHUEM HX B3aUMOACUCTBUS [JIsl OOIIEJOCTYITHOIO W Kauye€CTBEHHOTO
OKa3aHMUsSI MEIMIIMHCKOW IOMOILIM HACEJIEHUIO Ha TEPPUTOPUAX TOCYyAapCTB —
YYaCTHHKOB Hactosiiero CormnamieHus, He3aBUCUMO OT COLMAJIBHOIO MOJIOXEHUS U

MCCTaA JKUTCJIbCTBA UX I'PAKIAH.
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K ¢ynknusm coBpemennoit TM cnenyet otHecTH cienytomiee [ 18, 23]:

— TPAHCIIALMS U Tepeaada BUACON300paKeHUsI U MEAUIIMHCKUX JIaHHBIX;

— KOHCYJIBTAIIUU B PEKUME PEaJTbHOTO BPEMEHH;

— IIPOBEJICHUE UHTEPAKTUBHBIX KOHCUINYMOB;

— INArHOCTHKA;

— IUCTAHIIMOHHOE O0YUYEHUE;

— noMarrHsss TM (ManueHT NPOXOAUT KypC JICUSHUS B JOMAIITHUAX YCITOBUSX).

[IporpammHoe obecrnieueHue ocymecTBiaseT i1 TM [24]:

—  TpeIBapUTEIbHYIO  TOATOTOBKY  COMNPOBOJUTEIHLHOM  MEIUIIMHCKON
uH(pOpMAIIM U MaTepuajoB IO KOHCYIHTUPYEMOMY OOJbHOMY B HEOOXOIMMOM U
JOCTaTOYHOM 00beMe, (OPMUPOBAHME M OTIPABKY 3alpOCOB Ha IPOBEJICHUE
KOHCYJIbTAIU;

— BU3YQJIbHOE U PEYEBOE B3aMMOJECHCTBUE HKCIIEpPTa C JICYAlIUM BpayoM U
OOJIBHBIM;

— 00CyX/IeHHE MaTepHaJioB B IPOLECCE KOHCYIBTAIlUY;

— ofecrneuyeHue yNajJeHHOIO OCMOTpa IMalUEHTa 3KCIEPTOM C IMOMOIIBIO
yIPaBIsIeMON JUCTAHITMOHHO (PKCIIEPTOM) BUACOKAMEDPHI;

— obecrieueHre UCTIONb30BaHUS TMarHOCTUUECKON anmapaTyphbl, UCTIOIb3yeMOU
MpyU TNPOBEJACHUM KOHCYJbTallMM (ammaparypa yiabTpa3ByKOBOW JTHUArHOCTHUKH,
ANIEKTpOKapArorpad M T.J.) KaKk MO BHUACOCHUTHANYy, TaK M MO MPEAYCMOTPEHHBIM
uHTepdeiicaM mepenayn JaHHBIX, B TOM YHCIE, IyTEM CETEBOTO MOAKIIOUYCHHUE K
PACS  nmarHoctuuyeckoro  oOopymoBaHusi  (KOMIIBIOTEpHbIE  TOMOTpadBbl,
MarHUTOPE30HAHCHBIE TOMOTpadbl, PEHTTeHOTpaMMbl W T.J.), W TIOJy4YEHHUE
MaTtepuasioB B Buje (daiinoB popmara DICOM;

— BeleHMEe (POpMaANM30BAaHHOM TMEPENUCKH B  MPOILEcce MOArOTOBKHU
TEJICKOHCYJbTAIlM B PEXHUME pEaJbHOTO BPEMEHHM, a TakXkKe MpU MPOBEICHUU
3a0YHBIX KOHCYJIBTAIIUM;

— TIOJTOTOBKY U OTMPABKY 3aKIIOYCHUH 1O Pe3ybTaTaM KOHCYIbTAIIHM;

— TpWeM, BpPEMEHHOE XpaHEHHEe H JOCTaBKy IO TpeOOBaHUIO BCEX
HEOOXOMUMBIX NP MTPOBEICHUN KOHCYJIBTAIIUNA MaTEPHUAIIOB;

— BeZieHue 0a3bl JaHHBIX 110 KOHCYJIBTUPYEMbIM MalIMEHTaM, BKIIOYAOIIEH BCIO
COBOKYITHOCTb MCIOJIb30BAHHBIX MPHU TEJIEKOHCYJIbTUPOBAHUM MATEPUATIOB, a TaK¥Ke
JIpyroi MeAUIIMHCKON HH(OpMAIKU MO0 OOJTBHBIM.

OcHOBHBIMM  mipeumylliecTBaMH TM  ABISIIOTCSI  CKOPOCTh  Iepeadu

MEIMIIMHCKOM HMH(OpMAllMM U €€ CpaBHUTENbHO HH3Kas croumocts [19, 33].
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Hanpumep, CuHXpOHHasi KOHCYJIbTalMsl HEMPOXUPYpra M HEBPOJIOra B NEPBUYHBIX
cocylax Ipu OOHApYKEeHHH BHYTPUUYEPEMHOTO KPOBOMZIUSHHUSA IMO3BOJSET 32 OJIMH
4ac PEUIUTh BOINPOC O TPAHCIOPTUPOBKE MAIMEHTAa W3 YOAJIEHHBIX PAlOHOB IS
OKa3aHUsl BBICOKOCHEIMAIU3UPOBAHHON XUPYpPrudyeckoil mnomomu. OYeBHIHO, YTO
IPUMEHEHUE TAKUX METOJOB AaKTyaJbHO JJIsi MEAUIMHBI B LeaoM, HO U TM
OKa3bIBaeTca emie Oosee TMOJNEe3HOM Il  CBEPXCIOXKHBIX, DSKCKIIO3UBHBIX U
ObIcTpOpa3BUBaOIMUXCS HamparieHuid [1]. B HacTosmee BpeMs uHpOpMaAIMOHHBIC
TEXHOJIOTUM TIO3BOJSIIOT  3HAYUTEIBHO PACIIMPUTH CHEKTP JUCTAHIIMOHHBIX
BO3MOXHOCTEU. [IpakThueckn BO BCEX MEOUIMHCKUX YUYPEXKICHUSAX HCIOIb3YETCA
AJIEKTPOHHAsI MHTETpPAllMOHHAs CHUCTEMa JaHHBIX Mo mamueHtam [31, 36], koropas
MO3BOJISIET TPOCMOTPETh BCIO HMCTOPHIO JIEYEHUIO, JTAHHBIE WHCTPYMEHTAJIbHBIX
METOJIOB OOCJEI0BaHUsA U cOOpaTh BCIO HEOOXOAMMYIO MH(MOpPMALMIO B HAYYHBIX W
CTaTUCTUYECKUX MeJaX. Bpad, OTKpBIB NMPOrpaMMHBIA TPOAYKT B MEIHUIIMHCKON
OpraHu3alliH, YKEe MOXKET BIaIeTh BCeld HEOOXOAUMOMN U UMeroLencs nHpopManuen
o nmanueHte [38].

Taxke 5SneKTpoHHAs UCTOpHUsl OOJE3HW TO3BOJSET YMEHBIIUTh YUCIIO
BpaueOHbIX OMIMOOK M MOBBICUTH 3(PPEKTUBHOCTH JieueHUs. B HacTosiiee Bpems
uMeeTcsl OOIIMPHBINA TNepeueHb AMEKTPOHHbIX mnporpamm: llamument.Net, Apuanna,
CAMCOH, MGERM, Canaropuym, MEJIMUC, Meaunanor, EPMUC, 1C, Medesk,
APM, TeKoMen [35]. HMHHOBanmoHHas MOJENb pa3BUTHS 3IPABOOXPAHECHUS
CTPOUTCS HAa E€IUHCTBE TMPAKTUKH, TexHojoruid, TM, Hayku u oOpa3oBaHUS.
Cy1iecTByeT JOBOJBHO MHOTO PAa3JIMYHBIX BUIOB TEIEMEIUIIMHCKUX YCIIYT, HE BCE U3
KOTOPBIX ~ CIIOCOOHBI ~ OKa3bIBaTb  MOJHOLEHHYI0  MEAMIMHCKYIO  TIOMOIIb
auctaHuuoHHo. Kak mnpaBwiio, OHUM  NIPEIOCTaBISAOT MH(MOPMALMOHHBIE U
KOHCYJIFTAallMOHHBIE YCIyTH 0€3 HEOOXOAMMOCTH JIMYHO BCTPEYATHCSA C MALMEHTOM U
MOJIy4aTh HH(POPMUPOBAHHOE COTIIACHE.

BOoNbIIMHCTBO ~ TakuWxX  yclIyr  MpedHa3HayeHbl i MPEJOCTaBICHUS
uHpOpMAIlMM U PEKOMEHJAIMi, MPU 3TOM HEBO3MOXXHO JIMYHO BCTPETUTHCS C
MAIMEHTOM U MOJIy4YUTh HTHPOPMUPOBAHHOE COTIIacHE Ha JICUCHHE.

Ha mnardgopmax YouTube, RuTube u Telegram ecTs rpynmoBbie CTpaHMIIHI,
accolMaly CoAep>KaT BUICO3ANUCH JICKUUNA, KOTOPbIE YHUTAIOT MEAUIMHCKUE
pabotHuku. B Meccenmxkepax Telegram, Viber u WhatsApp accoumanuu u Bpauu
CO3/Iat0T TPyNIbl Jisi oOMeHa uH(opmaluen, 00CyKISHHUS CIOKHBIX KIMHUYECKHUX
CJIydad U OPTaHU3YIOT KOHCUIIMYMBI. DTO MO3BOJIUT MMOBBICUTH YPOBEHb 00pa30BaHUs

Y Ka4€CTBO MEIUIMHCKOM NIOMOIIN Bpa4yey, B TOM YHCJIE B OTAAIEHHBIX parioHax PY3.
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Pe3yabrarel M o00cyxkaeHue. BBICOKOE KauyeCTBO OKa3aHUS MEIULMHCKUX
YCIYT HAaCEJIEHUI0 BO3MOXXHO TOJIBKO TIPU PpAa3BUTHH COBPEMEHHBIX METO/IOB
npernojaBaHusi B MEIUIMHCKOM oOpaszoBanuu [37]. Mcnonb3oBaHHE TEXHOJOTHM B
MEAUIIMHCKOM OOpa30BaHUU pa3BUBAETCS C KakabiM rogoMm. Cama MeTUIIMHCKAs
cpena craia mudpoBOi, KaK B MPOIecCe OOyICHHS METUITMHCKIX PAaOOTHUKOB, TaK U
B NOBCenHEBHOW mnpaktuke. HMcnons3oBanme TM  mo3BONSIET  MOBBICUTH
3¢ (HEKTUBHOCTH OKa3aHMSI METUIIMHCKON TTOMOIITN HACEJICHHIO 3a cueT [2, 16, 25]:

— CHWKEHHUSI IOTEPb BPEMEHU B CUCTEME 3/IPABOOXPAHECHUS;

— MPEOJIONIEHUSI TPYAHOCTEN B IMATHOCTUKE U JICYEHUU CIOKHBIX KIIMHUYECKUX
CIIy4aes;

— BO3MOXHOCTHM JMArHOCTUKM U JICUCHUS B MECTHBIX KJIMHUKAX IMpU
o0ecreueH U YHUBEPCAIbHOCTH OKa3bIBAEMOUN MEIUITMHCKON MTOMOIIIH;

— MOHHUTOPHUHTA YJIAJCHHBIX TAIMEHTOB, YTO YMEHBIIAET YHCIO JHEH
npeObIBaHUS B CTAIIIOHAPE;

— I00aIBHOTO pacpoCcTpaHeHus MPodheCCUOHATBLHBIX 3HAHUHN 1 HABBIKOB;

— yAy4YlIeHUs OOIIECTBEHHOTO 3paBOOXpPAHEHUs, BKJIIOYas KOHTPOJb HaJ
3a00JIEBAEMOCTBIO;

— CHIDKEHHUS 3aTpaT Ha TPAHCIOPT Kak MalleHTaM, TaK U Bpadam;

— CHIDKEHHUS 3aTpaT Ha oOydeHHe TIepcoHaIa.

B nHacTosiiiee BpeMsi MIMPOKOE MPUMEHEHHUE HAIUIM HECKOJIBKO KJIACCOB YCIIyT
™ [8, 17]:

* KJIMHUYECKHUE: TEJIEKOHCYIbTUPOBAaHUE, JUCTAHIIMOHHAS JUATrHOCTHUKA;

* 00pa3zoBarenbHbIC: BUACOJICKIIUU, JEMOHCTPALIMOHHBIE OMNEpaIiy, HAyYHO-
MPaAKTUYECKUE

BUJICOKOH(DEPEHITNH, TUCTAHIIUOHHbIC YUEOHBIE KYPCHI;

* yHOpaBJICHYECKHE: IMPOBEICHUE BUJICOCOBEIIAHUN U KOJIJIETMH, pacChUIKa
oHUIIHATBHBIX JOKYMEHTOB.

N3 Bcex pasznmenoB TM KoHCynbTallMM Ha PACCTOSHUU SIBIISIOTCS Hanbosee
COIMAJIbHO 3HAYMMBIMH W WMEIOT HAWOONBIINNA TOTEHIIMAT JKOHOMHUYECKOM
s dextuBHOCTH [27]. WCcKmodaroTcsi ciaydad, KOTAa HEoOXoauMasi MOMOIIb MOYKET
OBITH OKa3aHa B TOM TOPOJIe, I1I€ IPOKUBAET MAIUCHT, U MOE3Ka Ha KOHCYIbTAIlUU U
JieueHue B JAPYrod ropoj HeresraecooOpasHa [26]. DKOHOMHS CPEICTB OT MOE3I0K
paboTalOMMUX MAMEHTOB 3HAYUTENIbHO NPEBBIIIAET 3aTparbl Ha OpPraHU3alUI0 U

IMPOBCICHUC TCHCKOHCYHBT&HHﬁ, 9TO aKTYyaJIbHO TAKIKC IJIA TCX J'IIOI[Cﬁ, AJIs1 KOTOPBIX

179



Moe3/lka B CHEIMaIM3UPOBAHHbIC LIEHTPHI 3aTpyJHUTENbHA (J€TH, MpecTapesbie,
OOJIbHBIC B TSHKEIIOM COCTOSIHUM).

TeleKOHCYIbTUPOBAHNE  3HAYUTEIBHO  IMOBBIIIAET CKOPOCTh  MPUHATHS
pEelIeHU B Ciyyasix, KOTJAa BpeMs HUIpaeT PEelIAIoNIyl0 pojib B JICUCHUU; OBLIO
J0Ka3aHo, 4YTO cTparerus TM sBiseTcs OSKOHOMHUYECKH JPPEKTUBHOU
OCYIIECTBUMOW B pa3BUTHIX cTpaHax, Takux kak CIIIA. B mrare Kamudopuus
Omaromapst BHeapeHnto TM yaanoch AOOUTHCS BBICOKHX PE3yIbTaTOB B 0OIACTH
HEWPOXUPYPTUH M HEBPOJOTHM: JaHHAs chcTemMa B TeueHue 60 MUHYT IO3BOJISAET
OpOBOAUTH online KOHCYIBTAIMM CHEMUATUCTOB JJIS PalOHOB, TIJ€ 10 TOTO
HEOTJIOKHAsI HeWpoxupypruueckass mnomoils Obuia HemoctynHa [4]. Hawubonee
BOCTpEOOBAaHHBIMM  OKa3aJUCh  MpPOrpaMMbl,  CBSI3aHHBIE C  HEOTJIOXKHOM
KapJIMOJIOTUEH, PEHTTEHOJIOTHEH, HEUPOXUPYPTUEH, JEePMATOBEHEPOIOTHUEH, 00IIeiH
XUPYPrUeH, SKCTPEHHON MEIUIIMHCKOM IMOMONIBI0, ICUXUATPUEN U nieauarpuen [12].
TM Tak *e MUPOKO NPUMEHSETCS ISl OKa3aHUSI MEIUIMHCKOM MOMOIIM MMallMEHTaM,
OTOBIBAIOIIIUM HaKazaHUs B MecTax JimimieHus cBoOonbl [4]. B CIIA HekoTophie
TEJIEMEIULIMHCKHE MPOEKTHI 3a4acTyo (buHaHCHUPYIOTCS Onmaromaps
MPaBUTEIBCTBEHHBIM TpPaHTaM, a pPe3yJbTaThl MYOJUKYIOTCS B MEIUIMHCKUX
xypHanax (PartnersTelestrokeCenter; STARR; STRokEDOC; REACH; RUN-Stroke;
clinicaltrials.gov). B Jlanuu Obl1 mpoBelneH pacueT OMOMKETHOIO BO3IACHCTBUS U
1[eJIeCO00pa3HOCTH  OOIICHAIMOHATLHOTO  UCIIOJIB30BaHUSI  TPOMOOJIUTHUYECKOM
Tepanuy, NpoBOAUMON ¢ moMoupto TM. Pe3ynprarhl mokazaid, 4TO C MOMOIIBIO
TEJIEMEIUIIMHCKON CETH OBLIO TPOBEJACHO OOJBIIE CIIy4acB TPOMOOTUTHUYESCKON
Teparvu, YeM MpH UCIOJIb30BAHUU TPAJTUIIMOHHBIX METOAOB. IHKpEMEHTHBIE YPOBHU
AKOHOMHUYECKON 3((HEKTUBHOCTH, COMIACHO pacdyeTaM, COCTABWIM MPHUOIU3UTEIHHO
50 000 mommapor CIILIA B KpaTKOCpOUHOW TMEPCHEKTUBE (OJUH Toj), HO HaMMEHee
3arpaTHas U Oojee >PQekTuBHAs TPOMOOIUTHUYECKAs] Tepamus IMocie ABYX JIET
WCIIOIb30BaHUSl TIPOTPAMMBI, C YBEIWYEHUEM 3KOHOMUYECKOW A()PEKTUBHOCTU B
nonarocpouHoi mepcnektuse. [IpenMyniecTBaMu 00pa3oBaTeNbHBIX NUCTAHIIMOHHBIX
TEXHOJIOTUH TocienurmoMaoro ooyuenus [30, 34] sBustoTcst:

— TapaHTUPOBAHHOE KAYECTBO OOYUYEHUS JOCTYITHOE JJIST BCEX;

— BO3MOXKHOCTh OOYyYEHUS 10 MECTY >KUTEIHCTBA — 3TO MO3BOJUT PACIIUPUTH
Kpyr OOy4aromuxcsli Bpauei, 0COOEHHO U3 CEJIbCKOM MECTHOCTH, TJ€ HEI0CTaTOK
KaJpOB HE MO3BOJISIET Ha JJIUTEILHOE BPEMs BbIEKAThb HA yuyeOy C OTPHIBOM OT

paboTHhI;
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— DKOHOMHSI BPEMEHHBIX U (PMHAHCOBBIX 3aTparT — 0COOCHHO I(PHEKTUBHO ISt
NOJTOTOBKM Bpauel, KOTOpble padOTalOT TNOJHBIM paboyuil JeHb W HUMEIOT
OrpaHUYeHHOE BpeMsl JiJIsi 00yUeHUS;

— HCIIOJIb30BAaHUE COBPEMEHHBIX HWH(MOPMAIIMOHHBIX CHCTEM — Yy4eOHbIE
counanpHbie cetu E-mail, anekrponnbie 6MOMMOTEKH, KOMIBIOTEPHBIE KOH(DEPEHIINH,
BHUPTYyaJbHbIC W CHUMYJIHPOBAaHHBIE KOH(EPEHIINH, MACTEepP-KJIaCChl, OIEHKAa 3HAHHM
online, TecTUpOBaHMUE;

— HEMOCPEACTBEHHBbIH KOHTAKT C M3BECTHHIMH OTEYECTBEHHBIMH U
3apyOeKHBIMH CIIEIIUaICTaMu nocpenctsoM TM, BuieOKOHpEpEHIIH, Tene(pOHHbBIX
KOHCYIIbTalui, online oOyueHus;

— apXUBUPOBAHUE MMOTYUCHHBIX 3HAHUMH.

3akioueHue

B cBsi3u ¢ 00mMPHOCTHIO TeppuTOpUK PY3 1 HU3KON MIIOTHOCTHIO HACEICHUS
HAIlIEN CTpaHbl, YPOBEHb OKA3aHUS MEIUIIMHCKOW MOMOIIN Pa3JIMYEH: 34 KOPOTKUHU
nepuos; BpemeHu TM 3apekomeHjoBajia cebs Kak JUHAMUYHO Pa3BUBAIOIIASCA
uH(OpMAIIMOHHAsT ~ TEXHOJOTWsA  JUIsi  OOECIeUYeHUs  TOBBIINICHHS  KauyecTBa
MEIULIMHCKHUX YCIIYT: BHEJIPEHUE ™ CIIoco0CTBOBAJIO OKa3aHHUIO
KBAIU(UIIMPOBAHHON  JAUCTAHIIMOHHOW TOMOIIM TAIMEHTaM CO  CIOXKHBIMU
3a00neBaHUsIMU, B TPYIHOAOCTYNHBIX pailoHax (KOCMOHaBThl). BHeapeHue
texHonorun TM B oOpa3oBareinbHBI TPOILIECC CHOCOOCTBOBAIO OKAa3aHUIO
KBUTU(PUITUPOBAHHON TUCTAHIIMOHHOW TTOMOIIM JIIONISIM, KOTOpBIE B OymyiieM OyayT
s dexTuBHO paboTaTth B OONBHUIIAX M MOJMKIMHUKAX JJISI OKa3aHUS KaueCTBEHHOM
MEIUIIMHCKOM moMOIIM cBouM mareHTam. OOydenue Bpadeil JlUCTaHIIMOHHOE
oOpazoBaHue C wucnonbzoBaHueM TM MoxkeT 5>PQPEeKTUBHO pelaTth TakKue
COBpEMEHHbIe O00Opa3oBaTelIbHbIE 33Ja4d, KaKk OOydeHUE B TEUYEHHE BCEUW KU3HH,
HenpepbIiBHOE NMpodeccuoHaabHoe 00ydeHue, "OesrpaHnyHoe" OHIalH-00y4YeHue U
MPOJABMKEHUE 3HAHMM Ha paccrossHUM TexHonmorus TM MoxkeT crnocoOCTBOBATH
JTOCTI)KCHHIO 00pa30BaTeNbHBIX IIeNie. 3amada mpernojaBaTeliei COCTOUT B TOM,
9TOOBI 2PPEKTUBHO UCTIOIH30BATH AT HOBBIC TEXHOJIOTHH M MIPEBPATUTH O0OYUCHUE B

COBMECTHBIN, IMYHOCTHBI U MOIIHBIN MPOIIECC.
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TIBBIY-BIOLOGIK FANLARNI SMART TEXNOLOGIYALAR
BILAN O‘RGANISHNING AFZALLIKLARI
Shohjahon Abdullajon o‘g‘li Adhamov
Andijon davlat tibbiyot instituti pediatriya fakulteti 3-bosqich talabasi,

Andijon, O zbekiston
1Imiy rahbar : Gulrux Jo ‘rayevna Ulug ‘bekova
Andijon davlat tibbiyot instituti, Anatomiya va klinik anatomiya kafedrasi
dotsenti, t.f.n.,Andijon, O ‘zbekiston

Annotatsiya: Ushbu magqolada tibbiy oliy ta’lim tizimida ta’lim sifatining
yanada yuksalishida turli fan tarmoqlarida zamonaviy axborot komunikatsiya
texnologiyalari, innovatsion smart texnologiyalarining keng qo‘llashning roli, tibbiy-
biologik fanlarni o‘rganishda smart texnologiyalarning ahamiyati, afzalliklari haqida
fikrlar yoritilgan.

Kalit so‘zlar: tibbiy oliy ta’lim, axborot kommunikatsion texnologiyalar,
smart texnologiyalar, tibbiy-biologik fanlar, “smart table”.

O‘zbekiston Respublikasi Prezidenti Sh.M.Mirziyoyevning 2019-yil 8-
oktabrdagi PF-5847-sonli “O‘zbekiston Respublikasi oliy ta’lim tizimini 2030-
yilgacha rivojlantirish konsepsiyasini tasdiglash to‘g‘risida” gi farmonida ham oliy
ta’lim tizimini yanada rivojlantirishga doir qator vazifa va maqsadlarni amalga
oshirish belgilab olindi. Jumladan, mustaqil ta’lim soatlari ulushini oshirish
talabalarda mustaqil ta’lim olish, tanqidiy va ijodiy fikrlash, tizimli tahlil qilish,
tadbirkorlik ko‘nikmlarini shakllantirish, o‘quv jarayonida kompetensiyalarni
kuchaytirishga qaratilgan metodika va texnologiyalarni joriy etish o‘quv jarayonini
amaliy ko‘nikmalarni shakllantirishga yo‘naltirish, bu borada o‘quv jarayoniga
xalqaro ta’lim standartlariga asoslangan ilg‘or pedagogik texnologiyalarni, o‘quv
dasturlar va o‘quv uslubiy materiallarni keng joriy etish kabi vazifa va maqsadlar
belgilab olingan.

Ma’lumki, hozirgi davrda jahon miqyosida ilm fanning barcha tarmoqlarini
jadal  suratlar  bilan  rivojlanishini  zamonaviy  axborot komunikatsiya
texnologiyalarisiz tasavvur etib bo‘lmaydi. Ta’lim sifatini yanada yaxshilashda
samarali vositalardan biri bu zamonaviy texnologiyalardir. Ta’lim olish jarayonida,
kasbga yo‘naltirib o‘qitishda innovatsion texnologiyalarni qo‘llash, yaratish, ularni
boshqarish orqali ta’lim tizmining dolzarb vazifalarini hal qilib beradi. Ta’lim olish
jarayonida zamonaviy ilg‘or axborot kommunikatsion texnologiyalarni keng qo‘llash
orqali ko‘plab afzalliklarga erishiladi.
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Jumladan:

-o‘quv jarayonida fanlarni o‘zlashtirish faolligi oshadi;

-fanga bo‘lgan qiziqishlar oshishiga erishiladi;

-intellektual faoliyatga undaydi;

-amaliy ko‘nikmalarni mustahkamlashga erishiladi.

Oliy ta’lim tizimining barcha tarmoqlari kabi tibbiy oliy ta’lim tizimida turli
fan tarmogqlarida zamonaviy axborot komunikatsiya texnologiyalari, innovatsion
smart texnologiyalarining keng qo‘llanilishi ta’lim sifatining yanada yuksalishida
muhim o‘rin tutadi. Smart texnologiyalarni ta’lim tizimiga keng jalb etish nazariy
bilim va amaliy ko‘nikmalarni samarali o‘zlashtirishga imkon beradi.Shu kabi smart
o‘quv texnologiyalaridan biri bu - “ SMART TABLE ” bo‘lib, ushbu smart qurilma
tibbiy-biologik fanlarni, xususan anatomiya va klinik anatomiya fanlarini o‘qitishda,
o‘rganish jarayonida yuqori samaradorlikka egadir.

“ SMART TABLE ” ilg‘or mnovatsion o‘quv ishlanma bo‘lib, o‘zida bir
qancha afzalliklarni mujassamlashtiradi. Xususan, odam anatomiyasi va klinik
anatomiyaga oid barcha o‘quv materiallariga ega, organlar tuzilishi, antropometrik
shakli, rang jihatdan ham inson a’zolariga mos keladi. A’zolarning jinsga doir
farqlari, turli anatomik sathlardagi tasvirlari aniq ifodalangan. Organlar tuzilishiga
oid ma’lumotlar rus, ingliz tillarida ham keltirilgan. Qurilmada osteologiya,
artrologiya, miologiya, splanxnologiya va nevrologiya kabi bo‘limlar, ularning har
birida tegishli a’zolar, anatomik tuzilmalar, ularning qismlari berilgan. Ahamiyatlisi
shundaki, odam ichki organlari sistemasining normal fiziologik funksiyalari haqida
animatsion videolar va sxematik ko‘rinishlari mavjud, ushbu videolar a’zolar
haqidagi ma’lumotlarni audio holatda o‘qib eshittirish imkoniyatiga ega.

1-rasm. ANATOMAGE 3 D FORMATDAGI SMART TABLE

XULOSA
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Yugoridagi ma’lumotlardan ko‘rinib turibdi-ki, ana shunday zamonaviy o‘quv
texnologiyalarini amaliy mashg‘ulot jarayonlariga keng jalb etish, talabalar bilan
foydalanish, talabalarning ushbu texnologiyalarda mustaqil ishlashlari yuqori samara
berishi yetakchi xorijiy mamlakatlar o‘qitish tizimidagi yutuqlaridan ko‘rinib turibdi.

Shu o‘rinda, oliy ta’lim muassasalarining zamonaviy o‘quv va ilmiy
laboartoriyalari bilan ta’minlansh, moddiy texnik bazasini yaxshi shakllantirish,
ta’lim tizimiga axborot kommunikatsion va smart texnologiyalarni keng jalb etish

muhim ahamiyat kasb etadi.
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ZAMONAVIY TIBBIYOTDA AXBOROT TEXNOLOGIYALARI
VOSITASIDA BEMORLARNI RAQAMLASHTIRISH
Sobitjonova H.X. Xusanova SH.SH.

Ilmiy rahbar: Normamatov S.F.

Toshkent tibbiyot akademiyasi

Annotatsiya: Bugun hayotimizda “teletibbiyot” so‘zi ko‘p uchray boshladi,
lekin bu tushuncha ko‘pchilik uchun yangilik bo‘lib, u haqida yetarlicha tasavvurga
ega emasmiz. Aslida teletibbiyot ragamlashtirish jarayonining hayotimizdagi barcha
jabhaga, jumladan, tibbiyotga ham kirib kelgani tasdig‘idir.

Kalit so ‘zlar: Teletibbiyot, telediagnostika

Asosiy qism: Ragamli texnologiyalardan keng foydalanish sog‘ligni saqlash
tizimini jadal rivojlantirayotgan asosiy omillardan bo‘lib, ko‘plab mamlakatlarda
ommalashmoqda. Teletibbiyot tufayli aholining vaqti, moddiy resurslari tejaladi.
Uyida o‘tirib klinikani, shifokorni tanlash imkoniyatiga ega bo‘ladi. Shu bilan birga,
tibbiy xizmatlardan teng va oson foydalanadi. Boshqacha aytganda, teletibbiyot
tibbiy xizmatlarni zamonaviy texnik va telekommunikasiya vositalari orqali
masofadan turib olishdir. Onlayn telediagnostika yurtdoshlarimizga uyi dan
chigmasdan turib eng ilg‘or mahalliy va xorijiy ekspertlar maslahatini olish imkonini
beradi. Natijada bemorlarning vaqti va mablag‘i tejalib, yo‘lkira va boshga
qiyinchiliklardan qutuladi.

Har ganday sohadagi, jumladan, teletibbiyotdagi munosabatlar ham huquqiy
tartibga solinishga muhtoj. Tibbiyot huquqi hozirgi yurisprudensiyaning jadal
rivojlanayotgan tarmog‘i bo‘lib, sog‘ligni saqlash bo‘yicha barcha munosabatlarni
huquqiy tartibga solishni nazarda tutadi. Shu ma’noda, teletibbiyot tibbiyot
huquqining tartibga solish predmetidir. Hozirga qadar ko‘plab davlatlarda teletibbiyot
to‘g‘risida qonunlar qabul qilingan. Yurtimizda ham teletibbiyotni tartibga soluvchi
maxsus qonunni qabul qilish davlat dasturida aks ettirilgan. Shu o‘rinda teletibbiyot
to‘g‘risidagi qonun mamlakatimiz uchun nimaga kerak, degan savol tug‘ilishi
mumkin. Birinchi navbatda, qonun teletibbiyotga doir murakkab jarayonlarni
huquqiy jihatdan tartibga solishga xizmat qiladi. Huquq ustuvorligini ta’minlaydi.
Teletibbiyot jarayonidagi barcha ishtirokchilarning huquq va majburiyatlarini
belgilaydi. Mamlakatimizda teletibbiyot xalgaro miqyosda tan olingan olim,
akademik Malika Abdullaxo‘jayevaning sa’y—harakati tufayli faol rivojlana boshladi.
2000-yillarning boshida u birinchi bo‘lib Respublika patologoanatomiya markazida

teletibbiyot laboratoriyasini ochdi va shu yerda butun mamlakat aholisi uchun onlayn
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diagnostikani yo‘lga qo‘ydi. O‘sha yillari u nafagat O‘zbekiston, balki butun
Markaziy Osiyodagi ilk teletibbiyot laboratoriyalaridan edi. Malika Abdullaxo‘jayeva
boshchiligidagi bir guruh olimlar tomonidan ilk marotaba “Teletibbiyot to‘g‘risida’gi
gonun loyihasi ishlab chigilgan va muhokamaga qo‘yilgan.

Tibbiyot tizimini raqamlashtirish nafaqat yurtimiz, balki har qanday davlat
uchun xos bo‘lgan qator muammolar, ayniqgsa, qishloq joylarda sifatli tibbiyotning
mavjud emasligi masalasini hal qilish uchun keng maydon va imkoniyat ochadi. Bu
borada AQSH, Yaponiya, Buyuk Britaniya, Germaniya, Avstraliya, Gresiya,
Irlandiya, Ispaniya, Kanada, Fransiya, Shvesiya, Shveysariya kabi davlatlar ancha
ilg‘or. Shuningdek, Rossiya, Ukraina, Belarus, Moldova, Gruziya, Armaniston,
Qozog‘istonda ham teletibbiyot bo‘yicha ko‘plab loyihalar samarali amalga
oshirilmoqda.

Prezidentimiz tashabbusi bilan 2018-yilda O‘zbekiston Respublikasining
sog‘ligni saqlash tizimini rivojlantirish konsepsiyasi qabul qilingani Yangi
O‘zbekistonda tibbiyot sohasi rivojida katta qadam bo‘ldi. Konsepsiyada yurtimizda
elektron sog‘ligni saqlash tizimini keng joriy etish, ya’ni teletibbiyotni rivojlantirish
asosity vazifalardan biri sifatida belgilandi. Jumladan, teletibbiyot orqali
yurtdoshlarimiz barcha tibbiyot muassasalari va ko‘rsatiladigan tibbiy xizmatlar
to‘g‘risida  bemalol axborot olishi, ularni davolaydigan shifokorlar haqida
ma’lumotga ega bo‘lishi, hatto qabul vaqtini ham masofadan elektron navbat orqali
band qilib qo‘yishi mumkin. Shuningdek, ko‘rsatiladigan xizmatlar sifatini,
jumladan, tibbiyot xodimlari faoliyatini baholash uchun mobil ilovalar orqali
tizimdan foydalanish imkoniga ega.

Teletibbiyot nafagat aholi, balki tibbiyot muassasalari faoliyatini
takomillashtirishga keng imkoniyatlar yaratadi. Masalan, sog‘ligni saqlash sohasida
standartlashtirish tizimini amalga oshirish, elektron hujjat bilan ishlashni joriy etish
orqali ish jarayoni (tibbiyot kartalari va kasalliklar tarixini to‘ldirish, elektron
reseptlar berish), tibbiyot xodimlari, dori-darmon, tibbiyot buyumlari va tibbiy
texnika, sarflash materiallari hisobi va monitoringini yuritish osonlashadi.

Sog‘ligni saqlash vazirligi tomonidan teletibbiyot bo‘yicha qator loyihalar
amalga oshirildi. Jumladan, 2020-yil iyun oyida Robert Kox instituti va Berlindagi
Sharite klinikasi bilan hamkorlikda ma’lumotlarni to‘g‘ridan-to‘g‘ri Germaniyaga
uzatuvchi ikki to‘plam teletibbiyot uskunasi xarid qilinib, Respublika shoshilinch
tibbiy yordam ilmiy markazi va Zangiota shahridagi 1- shifoxonaga o‘rnatildi.
Yutuglarimizdan yana biri — Germaniyaning GITEC Consulting kompaniyasi
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ko‘magida 2021-yil avgust oyida Toshkent shahri va sakkizta viloyat orasida MRT
tasvirini masofadan turib almashish tizimi ishga tushirildi. Shu bilan birga, YUNISEF
bilan hamkorlikda Qoraqalpog‘istonning chekka hududidagi tibbiyot muassasalarini
teletibbiyot uskunalari bilan jihozlash loyihasi amalga oshirildi. ITMed kompaniyasi
tashabbusi bilan Germaniyaning Robert Kox instituti va GIZ xalqaro hamkorlik
byurosi bilan birgalikda 2021 yil oktyabr oyidan Farg‘ona viloyati So‘x tumani
tibbiyot birlashmasi markaziy shifoxonasida teletibbiyot tizimini joriy etish ishlari
boshlandi. Mazkur loyiha Respublika shoshilinch tibbiy yordam ilmiy markazining
Namangan viloyati va Nukus shahri filiallarida to‘liq ishga tushirilgan.
Adabiyotlar:

1.B.T. Raximov. CoBpemeHHOE coOcCTOsiHUE€ OWO(MU3UKA U OCOOCHHOCTU
npenogaBanus Ouodu3Mku B MeIUIIMHCKOM By3e. Formation of psychology and
pedagogy as interdisciplinary sciences. Italia © Sp. z 0. 0. "CAN", 2021 © Authors,
18-27.

2.PaxumoB b.T.,bazap6aes M.N.,CobupxkonoB A.3., CocrossHuEe MPOOIEMBI
MMOJATOTOBKH CTYJACHTOB-MEIUKOB K PEIICHUIO MPOPECCHOHAIBHBIX 3a71a4 B O0YICHHUH
ounodusuke. New Day in Meditcina. www.bsmi.uz https://newdaymedicine.com E:
ndmuz@mail.ru. 4/54/200-207

3.Hypmarosa, ®. b., A6nyranuesa, I111. X., Paxumona, X. XK., & Xomxkaesa, /l.
3. (2023). TIPUPOJIA CBETA. OIIPEJEJIEHUE JUIMHBI CBETOBOM
BOJIHBI. Advanced Ophthalmology, 2(2), 62-65.

4.Ab0nyranuena, L. X., & ®azunosa, JI. A. (2021). MoOunbsHble ydueOHbIE
MPWIOKEHUS: TUTIOCBI U MUHYCHI. [124 [ledazocuxa u ncuxonoeus 6 Mmeouyuwe:
npobaemvl, unHoOBayuu, oocmudcenus. Iloo peodaxyueti 0. M. H., npogeccopa
Banuaxosou HII—M. H30amenvcmeo Ilepo, 2021, 7.

5.Huxonoposa, M. JI., HypmaroBa, ®. b., AOayranueBna, L. X., &
®daszmnosa, JI. A. (2022). METOJIWYECKUI KENC KAK MHHOBAILIMOHHAS
OBPA3OBATEJIBHAS TEXHOJIOI'UA. SCIENTIFIC APPROACH TO THE
MODERN EDUCATION SYSTEM, 1(10), 115-1109.

6.Abduganieva, S. K., Nurmatova, F. B., & Khodjaev, D. Z. (2022). INTER-
SUBJECT INTEGRATION ON THE EXAMPLE OF BIOPHYSICS AND
INFORMATION TECHNOLOGIES IN MEDICINE. Oriental Journal of Medicine
and Pharmacology, 2(05), 26-31.

7.KacumoB, M. M., & Caitnazumon, X. K. (2022). TIPUKIIAIHBIE
ACIIEKTBI TIPEIIOJIABAHMS HWH®OPMAILIMOHHBIX TEXHOJIOTHI B
MEJVMIIMHCKOM OBPA3OBAHUU. SCIENTIFIC APPROACH TO THE
MODERN EDUCATION SYSTEM, 1(10), 111-114.

193



IT TECHNOLOGIES IN MODERN MEDICINE: TRANSFORMING
HEALTHCARE WITH DIGITAL INNOVATION
Olmasbekov A.K. Xosilova R.E.

Tashkent Medical Academy, Tashkent, Uzbekistan

Abstract: The integration of IT technologies has transformed the healthcare
industry, allowing healthcare providers to provide better patient care, reduce
healthcare costs, and increase patient convenience. In this article, we explore the
different aspects of IT technologies in modern medicine and provide examples of
how it is being used in research. We discuss the benefits of electronic health records
(EHRs), medical imaging and visualization, telemedicine, and artificial intelligence
(AI) in the healthcare industry. We also present research studies that demonstrate how
these technologies have led to improved patient outcomes and reduced healthcare
costs.

Keywords: 1T technologies, modern medicine, healthcare, electronic health
records, medical imaging, telemedicine, artificial intelligence

Main Part: The use of IT technologies has revolutionized the way healthcare is
delivered, managed, and researched. These technologies have enabled healthcare
providers to provide better patient care, reduce healthcare costs, and increase patient
convenience. Here we discuss some of the IT technologies being used in the
healthcare industry:

Electronic Health Records (EHRs): EHRs have replaced traditional paper-
based records and have revolutionized the way healthcare providers store and access
patient information. With EHRs, doctors can access patient information from
anywhere, making it easier to provide accurate and timely diagnoses. EHRs also
improve coordination among healthcare providers, reducing errors and improving
patient outcomes. A study conducted by the National Institutes of Health (NIH) found
that using EHRs significantly reduced medication errors and adverse drug reactions.

Medical Imaging and Visualization: Medical imaging technologies such as X-
rays, CT scans, and MRI scans produce high-resolution images that help doctors to
make accurate diagnoses and plan treatments. Visualization tools such as 3D printing
also enable doctors to create detailed models of patient anatomy for surgical
planning. Researchers are also using medical imaging and visualization technologies
in research to improve patient outcomes.

Telemedicine: Telemedicine allows patients to access healthcare remotely,
using video conferencing, remote monitoring, and other digital technologies. This

improves access to healthcare in remote areas, reduces healthcare costs, and increases

194



patient convenience. Telemedicine is also being used in research to improve patient
outcomes.

Artificial Intelligence: Al technologies are being used in medical imaging and
diagnostics, drug discovery, and personalized medicine. Al algorithms can analyze
large amounts of data quickly and accurately, leading to more efficient and effective
healthcare delivery.

The integration of IT technologies in modern medicine has transformed the
way healthcare is delivered, managed, and researched. With the advancement of
technology, healthcare providers can now provide better patient care, reduce
healthcare costs, and increase patient convenience. From electronic health records
(EHRs) to artificial intelligence (Al), IT technologies are making healthcare more
efficient, accessible, and effective. In this article, we will explore the different aspects
of IT technologies in modern medicine and some examples of how it is being used in
research.

Electronic Health Records. EHRs have replaced traditional paper-based records
and have revolutionized the way healthcare providers store and access patient
information. With EHRs, doctors can access patient information from anywhere,
making it easier to provide accurate and timely diagnoses. EHRs also improve
coordination among healthcare providers, reducing errors and improving patient
outcomes. In a study conducted by the National Institutes of Health (NIH),
researchers found that using EHRs significantly reduced medication errors and
adverse drug reactions.

A research study conducted by Hsiao et al. (2018) evaluated the impact of
EHRSs on medication safety. The study found that the use of EHRs led to a significant
reduction in medication errors and adverse drug events. The study also found that
EHRs led to improved communication between healthcare providers and reduced
healthcare costs.

Another research study conducted by Hripcsak et al. (2018) evaluated the
accuracy of EHRs in identifying patients with hypertension. The study found that
EHRs were highly accurate in identifying patients with hypertension, allowing for
earlier diagnosis and treatment. The study also found that EHRs led to improved
patient outcomes and reduced healthcare costs.

EHRs have also been shown to improve healthcare delivery in rural areas. A
research study conducted by Qian et al. (2018) evaluated the impact of EHRs on
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healthcare delivery in rural China. The study found that the use of EHRs led to
improved patient outcomes and reduced healthcare costs in rural areas.

In addition, EHRs have been shown to improve healthcare delivery for patients
with chronic conditions. A research study conducted by Hripcsak et al. (2015)
evaluated the impact of EHRs on the management of diabetes. The study found that
the use of EHRs led to improved diabetes management and reduced healthcare costs..

Medical Imaging and Visualization. Medical imaging technologies such as X-
rays, CT scans, and MRI scans produce high-resolution images that help doctors to
make accurate diagnoses and plan treatments. Visualization tools such as 3D printing
also enable doctors to create detailed models of patient anatomy for surgical
planning. Researchers are also using medical imaging and visualization technologies
in research to improve patient outcomes. In a study published in the Journal of
Magnetic Resonance Imaging, researchers used MRI scans to study the effects of
aging on the brain, providing valuable insights into the aging process.

A research study conducted by Koo et al. (2018) evaluated the use of virtual
reality (VR) in medical imaging. The study found that the use of VR improved the
accuracy of medical imaging interpretation and led to better communication between
healthcare providers. The study also found that VR improved patient outcomes by
providing a more accurate diagnosis and more effective treatment.

Another research study conducted by Zeng et al. (2019) evaluated the use of
3D printing in medical imaging. The study found that 3D printing improved surgical
planning and led to more accurate and efficient surgeries. The study also found that
3D printing reduced healthcare costs by reducing the need for additional surgeries
and hospital stays.

Medical imaging has also been used to improve cancer diagnosis and
treatment. A research study conducted by Bové et al. (2020) evaluated the use of MRI
to detect prostate cancer. The study found that MRI was more accurate than
traditional biopsy methods and led to fewer unnecessary biopsies. The study also
found that MRI led to earlier diagnosis and more effective treatment.

In addition, medical imaging has been used to improve the treatment of
neurological conditions. A research study conducted by Zhang et al. (2019) evaluated
the use of MRI-guided focused ultrasound in the treatment of Parkinson's disease.
The study found that MRI-guided focused ultrasound led to improved symptom relief
and a better quality of life for patients.
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Telemedicine. Telemedicine allows patients to access healthcare remotely,
using video conferencing, remote monitoring, and other digital technologies. This
improves access to healthcare in remote areas, reduces healthcare costs, and increases
patient convenience. Telemedicine is also being used in research to improve patient
outcomes. In a study published in JAMA Internal Medicine, researchers found that
telemedicine reduced hospital admissions and emergency department visits for
patients with heart failure. A research study conducted by Khoong et al. (2017)
evaluated the effectiveness of telemedicine in improving access to healthcare services
for rural populations. The study found that telemedicine led to increased healthcare
access and improved healthcare outcomes for patients living in rural areas. The study
also found that telemedicine reduced healthcare costs by reducing the need for travel
and hospitalization.

Another research study conducted by Zhang et al. (2018) evaluated the use of
telemedicine in improving the management of chronic conditions such as diabetes.
The study found that telemedicine led to improved patient outcomes and reduced
healthcare costs by allowing for remote monitoring of patient health and more
frequent communication between healthcare providers and patients.

Telemedicine has also been used to improve mental healthcare services. A
research study conducted by Shore et al. (2018) evaluated the use of telemedicine in
providing mental healthcare services to veterans. The study found that telemedicine
led to increased access to mental healthcare services and improved patient outcomes.

Artificial Intelligence. Al technologies are being used in medical imaging and
diagnostics, drug discovery, and patient monitoring. Al-powered chatbots and virtual
assistants are also being used to improve patient engagement and education.
Researchers are using Al technologies in research to improve patient outcomes. In a
study published in the Journal of the American College of Cardiology, researchers
used Al to predict the risk of heart failure in patients with type 2 diabetes, providing
valuable insights into the disease.

Medical Devices and Wearables. Medical devices and wearables refer to a
range of devices that are worn by patients to monitor their health, track their physical
activity, and manage chronic conditions. These devices have become increasingly
popular in recent years as they allow patients to take a more active role in their
healthcare.

A research study conducted by Hartzler et al. (2016) evaluated the use of
wearable activity trackers to improve physical activity in patients with chronic
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obstructive pulmonary disease (COPD). The study found that patients who used the
wearable activity trackers were more physically active than those who did not use the
devices. Another study conducted by Mann et al. (2018) evaluated the use of a
wearable device to monitor heart thythm in patients with atrial fibrillation. The study
found that the wearable device was able to detect atrial fibrillation with high
accuracy, leading to earlier diagnosis and treatment.

Medical devices and wearables have also been used to monitor patients' vital
signs and manage chronic conditions. A research study conducted by Treskes et al.
(2019) evaluated the use of a wireless monitoring system to manage heart failure in
patients. The study found that the wireless monitoring system led to improved patient
outcomes and reduced healthcare costs. Another study conducted by Breen et al.
(2018) evaluated the use of a wearable device to monitor glucose levels in patients
with type 1 diabetes. The study found that the wearable device led to improved
glucose control and reduced healthcare costs.

Conclusion. 1T technologies are revolutionizing the healthcare industry,
making it more efficient, accessible, and effective. From EHRs to Al IT technologies
are improving patient outcomes, reducing healthcare costs, and increasing patient
convenience. Researchers are also using IT technologies in research to improve
patient outcomes, providing valuable insights into diseases and their treatments. As
technology continues to advance, we can expect to see even more exciting
developments in the use of IT technologies in modern medicine.
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APPLICATION OF SIMULATION TECHNOLOGIES TO TRAIN BASIC
SKILLS OF MEDICAL PERSONNEL
Numonova.A. A. 3rd year Medical Faculty
Samarkand State Medical University

Annotation. Dynamic development of modern society and medical care, an
increase in the number of patients, especially rare and exceptional cases, increasing
requirements for the fundamental knowledge and practical skills of students and
doctors, increasing attention to providing high-quality medical care, the need for new
teaching technologies, the need to develope modern, more effective methods of
training future specialists, the introduction of new technologies for the development
of objective ways to assess the knowledge and quality of practical skills development
by students, as well as the students' and medical staff's own desire for self-education -
all this is the basis for introducing simulation training methods into the educational
process. This topic is currently relevant for studying not only by students, but also by
practicing doctors and teachers of medical areas.

Keywords: Modern technologies, practice, phantoms, simulators, modeling
devices, self-education, simulation, training, training, practical skills

The main part: Simulators, phantoms, dummies, modeling devices have
already become part of any practical lesson, one way or another connected with direct
contact "doctor-patient". At the moment, even the most conservative teachers,
adherents of traditional teaching methods, could not deny the high efficiency of
implementing simulation technologies in the educational process of a medical worker.
The generally recognized advantages of these methods are:

1. Highly realistic simulators, allowing students to learn the technique of
performing both complex and simple practical skills;

2. Less stress and psychological pressure on the medical worker, the ability to
interrupt the procedure at any time;

3. No risk to the patient, possible complications, medical errors, and time
constraints. In this regard, the patient's comfort goes by the wayside, and the task of
teaching the student is given priority;

4. Situation management, the ability to choose a task or procedure;

5. Good conditions for self-study, in which there is an opportunity for the
teacher not to participate in the process itself;

6. Simulation of cases that are extremely rare in medical practice and thus the
opportunity to save your skill;
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7. Benefits not only for the student, but also for an experienced doctor who
wants to improve or develop an existing skill;

8. Reducing the cost of the educational program;

9. Unlimited number of tries.

Simulation technologies are far from an innovation in the field of medical
education. Previously, knowledge was obtained in this way during the autopsy of
corpses and animals. Now these objects are just being replaced with artificial devices,
which leads to increased opportunities for the doctor and compliance with the norms
of human ethics. Today, taking into account the peculiarities of students' psychology,
new principles of knowledge acquisition are being gradually introduced, one of
which is "learning through research". This principle allows you to significantly
activate cognitive activity. Research from Haskett consulting inc. shows that "people
remember 20% of what they see, 40% of what they see and hear, and 70% of what
they see, hear, and do". The high efficiency of modeling training is proved by the
interest shown in the development of new devices and their implementation in the
educational process. For example, [.I.Kosaglovskaya et al. in their article (2014) cite
the data of Y. Okuda et al. (2008), according to which the number of residencies in
the United States, that use simulation training of doctors from 2003 to 2008 increased
from 33 (29%) to 114 (85%) of the total number of respondents. Also, in 2012,
ROSOMED, the Russian Society for Simulation Training in Medicine, was
established in Russia. This society not only manages all simulation training for
medical professionals, but also develops new classifications of equipment and
simulation centers. In 2016, the Ministry of Health of the Russian Federation
provided information according to which, at the time of review, more than 70 sites
with simulation centers were organized in Russia. More than 3,000 theoretical
educational programs and more than 1,500 practical modules for on-the-job training
were also created.

As more concrete examples, we will consider the experience of foreign
colleagues in implementing simulation programs. So, in particular, Yaroslavl State
Medical University has been teaching senior students’ practical skills in providing
emergency and emergency care to children on the “ELTEK — Malysh” simulator since
2001. This simulator is a model of a real child in natural dimensions and proportions
and allows you to learn the following programs: diagnosis of signs of vital activity of
the child, performing artificial respiration and external heart massage, emergency
care for toxic pulmonary edema, help with airway blockage by the root of the tongue,
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a foreign body, fluid and trauma to the cervical spinea, prevention of external
bleeding in the head, chest (open pneumothorax), upper limb, lower limb injuries,
first aid for the syndrome of prolonged compression of the lower limb, help with pain
and electric shock (voltage up to 1000 V, voltage above 1000 V), electric current in
case of power line breakage. About 4,000 senior students and residents, many of
whom already work as practicing physicians, have been trained in this simulator to
provide emergency medical care to children.

The next example of the introduction of high-tech training methods is the use
of a uterus simulator for training gynecologists in the V. N. Gorodkov Moscow
Research Institute of Maternal and Child Health. Special attention was paid to the
methods of surgical hemostasis. Experts of the Department of Obstetrics and
Gynecology of Resuscitation of the V. N. Gorodkov IvNII MFA of the Ministry of
Health of the Russian Federation have developed a new uterine simulator-stimulator
for correcting surgical skills of performing surgery for placental ingrowth and
surgical hemostasis for postpartum bleeding. A distinctive feature of this simulator is
modeling not only the anatomical features of a healthy uterus, but also a fairly
frequent and severe complication of pregnancy— placental ingrowth. The simulator
has a rather voluminous body with soft and elastic walls. The cavity absolutely
repeats the body of the uterus, has no convergence of the walls. The dimensions of
this device are (27 % 17x3 cm), which corresponds with high accuracy to those
during a cesarean section in the third trimester after fetal extraction. The ligamentous
apparatus in the form of a wide ligament of the uterus and its own ligament of the
ovary extend from both sides of the uterine body. Also, the fallopian tubes with
ovaries depart. There is a reliable imitation of the uterine vessels along the uterine
ribs from the inside. These formations allow you to train the skills of surgical
hemostasis (distal compression hemostasis, techniques for ligating uterine vessels at
different levels, applying hemostatic compression sutures). There is also a hole with
seals on the front wall for inserting a model and simulating a uterine hernia. It is also
possible to separate the bladder and peritoneum from the uterine wall using real
medical instruments. For this purpose, there is a platform for the bladder with a mesh
imitating the visceral peritoneum in the lower third of the anterior wall of the uterus.

Both examples show that simulation technologies provide invaluable assistance
in mastering the skills necessary for a doctor's practice. Doctors and students
themselves highly appreciate the effectiveness of this technique in everyday practice.
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It 1s worth noting that such methods naturally cannot fully replace traditional
types of training and have a number of disadvantages: separation from reality, the
typicity of reproducible situations, the lack of personal responsibility of the student
for the patient, and most importantly, the lack of personal contact and interaction with
him. But they still have a number of advantages over many outdated training
methods. A reasonable conclusion in this regard is an adequate combination of
simulation training technologies and clinical work. This will significantly improve
the level of training and professionalism of future doctors, as well as the effectiveness

of providing medical care to the population in the future.
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CEHCOPBI CJJIOHBI YEJIOBEKA JIJISI HEPBUYHOM
JAUATHOCTHUKHU XKEJAYJOYHO-KUIIEYHOI'O TPAKTA
HAxwuooee P.3. 1, HAxwmuooesa 21.3.2, Ipmemos 2.4.°
"TYUT umenu Myxammada anv-Xopasmuii, Tawkenm, Y3bexucman

2
Tawkenmckas meouyurckas akademus, Tawxenm, Y36ekucman

AnHoTamuss — B 1aHHOW cTarbe paccMOTPEeHO 0030p CEHCOPOB CIIIOHBI
YyeJioBeKa /ISl IEPBUYHOMN AUArHOCTUKH 3a00JIEBaHUM JKETYI0YHO-KUIIIEYHOTO TPaKTa
(OKKT). OcHOBHO# 1IETBIO SBISIETCS pa3padoTaTh MHHOBAIIMOHHOTO CEHCOPa CIIIOHBI
YyeJloBeKa M anmnaparHo-IpOrpaMMHOIO KOMILUIEKCAa Il MEPBUYHOM JIHATHOCTUKH
XKT.

HoBblli HMHHOBAallMOHHBIA CEHCOpP  CIIIOHBI YEJIOBEKAa W  aIlllapaTHo-
IPOrpaMMHBIM  KOMILJIEKC —IO3BOJIUT  OBICTpO, HEAOpPOro u  0e30051e3HEHHO
oOHapyxuBaTh panHue craauu 3aboneBanuii XKKT.

Kurouesbie ciioBa: XXKT, ceHcop cirtoHBI YeltoBeka, THHOBAINS, TUArHOCTHKA,

anmapaTHO-IPOrPaMMHBIN KOMILIEKC.

OCHOBHAS YACTb

B paznuuHbIX cTpaHax Mupa roj 3a rofoM HAET POCT s UCCIENOBAaHUN Ha
pa3paboTKy amnmapaTHO-MPOTPAMMHBIX CPEJICTB aHaliM3a CJIOHBI 4YeJOBeKa IS
MEPBUYHON TMATHOCTUKHU KEITYTOUHO-KUIIIEYHOTO TPAKTA.

Ucnons3oBanue ciaroHbl Uia  auarHoctuku 3a6oneBanuii JKKT - 310
OTHOCHUTEJLHO HOBOC HANpPABICHHEC B MEIUIIMHCKUX WCCICAOBAHUAX, W MHOTHC
Hay4dHbIC WCCIICIOBAaHUS B OTOW OOJacTH BCE €IIe HAXOAATCAd Ha CTaJuH
MCCJICIOBAaHNN B JTAOOPATOPUH U KIMHUYECKUX UCTBITaHUNA. OHAKO y)KEe MPOBEACHBI
HEKOTOPBIC UCCIIEIOBAHUS B ATOW 00JIACTH, M BOT HEKOTOPHIC U3 HUX:

1.UccnenoBanrie  Haau4usi  MapKepoOB B CIIOHE, KOTOPHIE  MOTYT
WCIIOJIb30BAThCS [IJI1 JIMAarHOCTUKHA paka >Kenydka. JlaHHble MapKepbl MOTyT
WCITOJIB30BAThCS JJIS BHISIBJICHUS HAYAJIBHBIX CTAJUi paka JKeIyJKa, KOrja OH eIle He
MIPOSIBIJT CUMITTOMOB, YTO ITO3BOJIUT HAYaTh JICYCHUE PaHBIIIC.

2.VccnenoBanue HaMWYWsS MHUKPOOPTAaHU3MOB B CJIIOHE, KOTOpPBIE MOTYT
CBUJIETENHCTBOBATh 0 Hanmuuuu 3abosneBanus JXXKT, manpumep, Helicobacter pylori.
JlaHHBIE MUKPOOPTaHU3MBI MOTYT OBITh CBSI3aHBI C PA3BUTHEM S3BBbI JKENyAKa U

npyrux 3aboneBanuii JKKT.
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3.UccnenoBanue  HalWyusi  MapKepoB B CIIIOHE, KOTOpPbIE  MOTYT
UCIIOJIb30BaThCA JUISl JUArHOCTHKW 3a00JIeBaHUM KHIIIEYHUKA, TaKUX KaK s3Ba U
BOCITAJICHUE KUILICYHUKA.

4.VccnenoBaHue  HaJIM4uuMsg  MapKepoB B CIIOHE, KOTOpPbIE  MOTYT
MCIIOJIB30BAThCS JUIsl JUArHOCTHKHU 3a00JI€BaHU MUILIEBAPUTEIBLHON CUCTEMBI, TAKUX
KaK HapylLIeHUs MUIIEBAPEHUS U CUHIIPOM Pa3Apa’keHHOTO KUIIEYHUKA.

5.HccnenoBanue  HaJIW4Yus ~ MapKepoB B CIIOHE, KOTOPbIE  MOTYT
UCIIOJIb30BATHCA JIJIsl TUArHOCTUKYU 3a00JIEBAaHUI TOHKEITYOYHOM JKele3bl, TAKHX Kak
IuabeT U pak MOJKEITYIOUHOM HKeJe3bl.

Ha naHHBII MOMEHT HECKOJBKO KOMMIAHUW M HCCIENOBAaTEIbCKUX TPYNI B
Pa3IMYHBIX CTPaHax 3aHMMAIOTCS Pa3padOTKON CEHCOPOB CIIIOHBI IS PA3TUYHBIX
MEIUIMHCKUX MPWIOKEHUH, BKIoUas quarHocTuky 3adoneBanuii KKT. Hekotopsie
M3 3TUX KOMITAHUI ¥ TPy BKJIIOYAIOT:

1. Salimetrics (CIIIA) - kommnaHusi, CIEHUAIM3UPYIONIAsACS Ha MPOU3BOJCTBE
CEHCOPOB CIIIOHBI JUIsl MCCJIEOBAaHUN B O0O0JACTH MEIUIIMHBI, TICUXOJOTUU U
HEHUPOOUOJIOTHH.

2.0OraSure Technologies (CIIIA) - xommanusi, 3aHUMAIOIIAsACS Pa3pabOTKOI
JAArHOCTUYECKUX TECTOB M MEIMIMHCKUX YCTPOWCTB, BKJItO4asi TecTbl Ha BUY u
Apyrue HHPEKIHNH, a TAKKE CEHCOPBI CIIOHBI 1711 MOHUTOPUHTA COCTOSIHUS 30POBBA.

3.Zhejiang University (Kwuraif) - rpymnmna ucciemoBareieil U3 yYHUBEPCUTETA,
3aHMMAIOIAsCs pa3pabOTKONW CEHCOPOB CIIOHBI ISl JUArHOCTUKU 3a00JeBaHUN
JKKT, Bxirouas pak xeiyaka.

4.Monash  University  (ABcTpanusi) -  HCCIEIOBaTelbCcKas — TpyIINa,
3aHUMAIOLIAsACcs pa3pabOTKOW CEHCOPOB CIIOHBI JUIsl JUArHOCTHKU 3a00JIeBaHUN
XKKT, Bxntouas 6one3ns KpoHa v sI3BeHHbBIN KOJIUT.

DTO NHIlIb HEKOTOphIE€ MPUMEpPHl KOMIIAHUW M MCCIEAOBATEIBCKUX TPYIII,
3aHUMAIOLIUXCA Pa3pabOTKOW CEHCOPOB CIIIOHBI JJII MEAMIMHCKUX MPUIOKESHHM.
CymiecTByeT MHOXECTBO JAPYTMX KOMIIAHUW M MHCTUTYTOB B PAa3jIMYHBIX CTpaHax,
KOTOpBIE TaK)ke paboTaroT B ATOM 00JIaCTH.

B 1995 romy [Iepmanum pa3pabotanu CceHCOp IS  OMNPEACIICHUS
HAapKOTUYECKUX BEILECTB B COCTaBE CIIOHBI 4esoBeka. OO0OpyqoBaHUE MO3BOJISIET
aHAJIM3MPOBATh HAJIMYUE HAPKOTUYECKHUX BEIIECTB WJIM UX META0OJIUTOB B OpraHU3ME
yesioBeka B OuosormdyeckoM oOpasiie (Moya, KpoBb, CltOHA). TecT MpOBOIUTCS C

1eJabl0  OOHapykeHUs (PAKTOB WCIHOIB30BAHUS 3aNpPEIIEHHBIX HAPKOTHYECKUX
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npernaparoB, TaKMX KaK MapuXyaHa, KOKaWH, repouH U T. 1. CXOIHbIM oOpa3om
IIPOBOJIUTCSI TECT HA JOMUHT (JIOMUHT-TECT) Y CIOPTCMEHOB [1,2].

B 2014 rony uccnenosarenu u3z CIHIA pazpaboranu ceHCOp B BHUE Kara Jis
MOHHUTOPUHTa METOOOJMTOB B CJIOHE YEJIOBEKa B PEXKHUME PEaJbHOTO BPEMEHHU.
CeHcop mpelHa3HAYEH HCKIIOUUTENIBHO MJIE MOHUTOPUHIA 37I0POBbSI CIIOPTCMEHOB
[3,4].

B 2019 romy HWMuxeneper u3 MaccadyCeTCKOro TEXHOJIOTHYECKOTO
YHUBEPCUTETA  CO3JAJIM  HOCHMBIA  JAaT4MK, MO3BOJSIIOLIMA  ONPENEIATH
KOHIICHTPAIIUIO OMOJIOTMYECKUX BEIIECTB-MapKEpOB B CtoHE yenoBeka. [1o 3amymke
Pa3pabOTYUKOB, YCTPOMCTBO YCTPAHUT HEOOXOAUMOCTh CIayu aHanu3a KposH [§]. B
2022 rony yuénele n3 Poccum coszmamm ceHcop A onpeneneHus ypoBHsa pH
YEeJIOBEYECKOM CITIOHHI [ 7].

Ananus MIPOBOJIUTCS c MTOMOIIIBIO MUKPOJI03 BEILIECTBA u
crieKTporyopuMeTpa, B KOTOPOM BEIIECTBO OOJIy4aloT CHEHUUAIBHOW JaMIion (ee
pecypc — IECITKU ThICAY YacoB).

KoHKpeTHBII TIepeYeHb CTpaH, B KOTOPBIX MPOBOIATCS HCCIEIOBAHUS JIS
nepBuyHoOi nuarHocTuku JKKT ¢ momomsio citonbl: CIIIA, Kanana, SAnonus, Kurait,
I'epmanus, BenukoOpuranus, @pannus, Uranus, Ucnanus, FOxuas Kopes, TaliBansb,
ABctpanusi, Hunepnannei, IlBeiuapusi, Wzpauns, Wnuausa, bpasunusa, Poccus,
VYkpauHna, benapyce.

Casi3u ¢ 3akoHOMaTeNbcTBOM PecryOnuku Y3oekucrana: Ykazom I[Ipesupenta
Pecniyonuku Y36exkuctan ot 5 oktsi0ps 2020 roma Ne VII-6079 «O06 yTBepxkacHue
ctpareruun  «l{udposoit  Y30ekuctan-2030» wu wmepax mno ee IPHEKTHUBHOM
peanuzauun», [locranosnenue [pesunenra Pecnyonuku Y36ekucrtan ot 17 depass
2021 roma Ne III1-4996 «O wmepax 1O CO3JaHUIO YCIOBHH ISl YCKOPEHHOIO
BHEJIPEHUS] TEXHOJIOTMI HCKYCCTBEHHOIO HMHTEJUICKTa» M TPHU peaju3alluu TaKux
3a/1a4, KaK JUCTAHIMOHHAS AMArHOCTHKA, OKa3aHWE MEAUIIMHCKUX YCIyT Ha JIOMY,
0aza MEOWIIMHCKUX 3HAHWUW, NHQGPOBU3AIMSA CKOPOH MEIUIIMHCKON ITOMOIIIH,
KOMIUIGKCHOE  Pa3BUTHE  HAMNpPABICHUNW  TEIEMEIUIIMHBI, OWOMEIUIIMHBI |
OMOTEXHOJIOTUH, KaK yKa3aHO B nmoctaHosieHun Kabunera MunuctpoB Ne 48 ot 18
saaBapsa 2019 roma, 3To UCCIEIOBAaHUE B ONMPEACICHHOW CTEIECHU SIBISICTCS YCIYTOM,
ObUT0  pa3paboTaHO  ammapaTHO-MPOrpaMMHBIA  Komruiekc — “Saliva” s
MHTEJUIEKTYAIbHOTO IEPBUYHON AUATHOCTUKH JKEITYJOYHO-KUIIIEYHOTO TPAKTA.

C moMoIIbpI0 arnmapaTHO-IIPOrpaMMHBIN KOMIUTEKC “Saliva” MOXHO MPOBOIUTH

HCpBH‘-IHBIﬁ aHaJin3 Ha 3a00JICBaHMAX KCITYAOIHO-KHUIINCYHOIO0 TpaKTa € IMOMOIIBIO
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CIIIOHBI  4YeJOBeKa. AMMapaTHO-TIPOTPaMMHOTO  KoMIuiekca  “Saliva”  ObLIO
HCIIOJIb30BAHO COBPEMEHHBIE MUKpPOKOHTposuiep Atmega328, ananoro-uudpoBoii
npeoOpazoBarenib ADS1298, Bluetooth momyns HC-05, mporokon OecnpoBOIHOTO
nepenaun JaHHblx UAPP, nunelnnbii perynsarop LM2596-5V.

Puc.1. AnnaparHo-nporpaMMHbIi KoMIUIeke “Saliva”

Pucynke 1 mnokasan pa3pabOTaHHBI annaparHO-IPOrPAMMHBIA KOMILJIEKC
“Saliva” mjis MHTEJUIEKTYaJlbHOTO IMEPBUYHOTO aHalM3a 3a00JeBaHUM >KEIyd0YHO-
KHUIIIEYHOTO TPAKTa ¢ MOMOIIBIO CIIFOHBI YeIoBeka [5,6,9].

B 3akiroueHMM MOXHO CKas3aTh, YTO C [IOMOIIbIO HHTEIJIEKTYaJIbHOTO
MEPBUYHOTO JUArHOCTUKH C MOMOIILIO CITIOHBI YEJIOBEKa MOKHO 3aMEHUTh aHAJIM30B
KpOBU B ciy4asx Ooje3HM reMopuivy y mauveHtoB. B Takux ciydasx ceituac

MCIHUIIMHC UCIIOJIB3YCTCs CJIHOHA YCJI0BCKA.
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ROLE OF IT TECHNOLOGIES IN MODERN MEDICINE
Yulduzkhon D. Khaitova, Shabnam R. Karimova
Termez Branch of Tashkent Medical Academy

Abstract: This article discusses the IT technologies in modern medicine. The
introduction of innovations should also help to simplify the scheme for providing a
polyclinic or hospital with medicines. With their help, it will be possible to register
income and expenditure transactions, control stock balances, draw up applications for
the supply of medicines, monitor the consumption of medicines, write off expired
drugs, generate and submit reports to the appropriate authorities.

Keywords: IT technologies, modern medicine, innovations, expenditure
transactions, stock balances, consumption of medicines.

Introduction Information technologies are becoming increasingly dense in all
spheres of our daily life. Therefore, high-quality IT service is so important now,
which ALP Group is always ready to provide you. Our company has been
successfully carrying out its work for many years and is constantly expanding the
circle of satisfied customers. We cooperate with representatives of various fields of
activity. And today we want to talk about one of the most significant for each of us -
medicine.

First of all, telemedicine provides for the possibility of remote medical care
within the framework of online medical consultations and remote monitoring of the
health of patients. The full introduction of such a practice requires modern high-tech
solutions.

Relevance. Information technology is now used everywhere. It is clear that
such an important sphere of human life as healthcare cannot be left aside. The latest
digital developments have a positive impact on the development of the most
promising methods of organizing the provision of medical care to the population
around the world. At the same time, the effective construction of an IT infrastructure
1s becoming increasingly important. Many states have been actively using
innovations in the medical field for a long time. Among them:

eteleconsultation of patients and staff;

eremote recording of physiological parameters;

eexchange of patient data between different institutions;

econtrol over surgical interventions in real time, etc.

Purpose of the study. All this became possible thanks to the introduction of I'T
in medicine, which made it possible to bring its informatization to a new level and
had a beneficial effect on improving the provision of medical care to the population.
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New software products are being actively developed that make a significant
contribution to the development of medical high technologies.

At the moment, medical IS (information systems) are increasingly developing,
which helps healthcare institutions to work more efficiently and quickly.
Informatization of the healthcare sector in Uzbekistan, for obvious reasons, is
currently experiencing an increased level of attention from the government. Financial
investments in the creation of new medical technologies have a positive effect on this
process and the improvement of existing services.

Informatization of health care includes many activities aimed at informing
physicians about the latest scientific achievements. This contributes to effective
training and professional development of clinic and hospital staff.

Material and methods of the research. Experts say that the introduction of
innovations in medicine is carried out quite quickly and without any problems. The
interface of medical systems is accessible and intuitive to untrained users, which
helps hospital staff to easily master new technologies. In addition, developers usually
help to understand the intricacies of using software products. After completing a short
training, health workers can already:

ework in computer networks - both local and global;

euse information resources;

euse reference systems and databases;

ehold teleconferences.

As not only Uzbek but also world practice shows, the introduction of
information technologies in the healthcare sector provides an opportunity to improve
the quality of patient care, significantly speed up the work of medical staff and reduce
costs for patients. Currently, these benefits are becoming available to almost every
medical institution. Modern software products allow bringing the clinic to a
fundamentally new level of work.

IT in the field of healthcare allows to solve the following tasks:

ekeeping records of patients;

eremote monitoring of the condition of patients;

econtrol of the prescribed method of treatment;

estorage and transmission of survey results;

eadvising new employees;

eremote learning.
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The use of modern IT allows you to carefully monitor the health of patients.
Maintaining instead of the previous paper electronic medical records will help reduce
the loss of time for filling out forms, because of which it can be spent on examining
patients. All patient data will be presented in a single document that will be available
to hospital staff. All information about the examinations and the results of the
procedures will be entered immediately into the electronic medical record. This will
help other doctors evaluate the quality of treatment for a particular patient, revealing
its incorrectness or inaccuracy of diagnosis in time.

Results. Patients and doctors will no longer have to travel considerable
distances for examination and consultation. With the help of IT, a specialist will be
able to assess the condition of the person who applied to him and get acquainted with
the results of all his examinations. Such methods of interaction will be useful not only
for physiological problems, but also for those who need the help of a psychologist or
psychiatrist. Audiovisual communication provides a convenient opportunity to
establish the necessary contact between the doctor and the patient and provide him
with the required support.

Conclusion. In addition to all of the above, innovative digital technologies are
already actively used in the field of medical education. Remotely conducted classes
allow high-quality training of students of universities and colleges. Modern
developments in the field of IT provide an opportunity for people who are just
starting their path in medicine to attend lectures by prominent specialists, which
previously seemed unlikely. Summarizing all that has been said, we can state that
information technologies have already found their widest application in medicine.
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ZAMONAVIY TIBBIYOTDA IT TEXNOLOGIYALARINING
SAMARADORLIGI
Rayimov Ollobedi Voxid o°g’li, Axmedov Jamshid Alisher o°g'li, Bobajanov
Bekzod Odilovich
Toshkent Tibbiyot Akademiyasi, Toshkent, O zbekiston

Annotatsiya Ushbu ilmiy maqolada zamonaviy tibbiyotda IT texnologiyalari
va ularning kelajakdagi imkoniyatlari o'rganilgan. Shuningdek, tibbiyotda
qo'llanilayotgan IT texnologiyalari haqida qisqacha ma’lumotlar keltirilgan. Bu
texnologiyalarning inson sog'lig'ini saglashdagi o'rni qganchalik muhim ekanligi
bayon qilingan.

AHHoTaTuus. B nanHOl Hay4yHOU cTathe paccMmarpuBaroTcs UT-Ttexnonornu B
COBPEMEHHOW MeTuIMHE M X Oyaylmue BO3MOXKHOCTH. Take JgaHa KpaTkas
uHpopmarss 06 UT-TexHONOrusix, NmpUMeHseMbIX B MenuuuHe. OObsCHseETCH,
HACKOJIBKO Ba)KHA POJIb TUX TEXHOJIOTUM B MOICPKAHUU 370POBBS YEIOBEKA.

Abstract. This scientific article examines IT technologies in modern medicine
and their future possibilities. Brief information about IT technologies used in
medicine is also given. It is explained how important the role of these technologies is
in maintaining human health.

Kalit so'zlar: IT texnologiyalar, ragamli tibbiyot, telemeditsina, MHealth
texnologiyalari, 3D bioprinter qurilmalari, sun’iy intellekt, robotlar, zamonaviy

diagnostika qurilmalari.

Bugungi kunda IT texnologiyalari hayotimizning barcha sohalariga kirib bordi
va uning ajralmas qismiga aylanib bormoqda. Xususan tibbiyot sohasi ham chetdda
qolib ketgani yo‘q. IT
texnologiyalarining tibbiyot
sohasiga kirib kelishi bemorlarni
davolash, ularga tashxis qo'yish
jarayonlarini tezlashtirdi. Yuqori




samaradorlikka ega dignostik qurilmalarning yartilishi bemorlarga aniq tashxis
go'yish va ularga sifatli tibbiy xizmat ko rsatishni ta’minlamoqda. IT o0’zi nima? IT
— ingliz tilidan olingan «Information Technology» so‘zlarining qisqartmasi bo‘lib,
o‘zbek tilida «Axborot texnologiyalari» deb yuritiladi. Information Technology bu —
axborotni hosil qilish, uni yig‘ish, tarqatish, saqlash, qayta ishlash, himoyalash kabi
vazifalarni bajaruvchi hisoblash texnikasidir. Ragamli tibbiyot- bu inson salomatligi
holatini o‘lchash va yaxshilash vositasi sifatida axborot texnologiyalaridan
foydalanish bilan bog‘liq tibbiyot sohadir. Ragamli tibbiyot sog‘ligni saqlash
tadqiqotlari va umuman tibbiy amaliyotni qo‘llab-quvvatlaydigan yuqori sifatli
apparat va dasturiy ta'minot , shu jumladan davolash, tiklanish, kasalliklarning oldini
olish va  aholi  salomatligini
mustahkamlash  bilan belgilanadi
Ragamli  tibbiyot bemorlar va
shifokorlarga yuqori sifatli, xavfsiz
va ishonchli ma'lumotlarga = '
asoslangan o‘lchovlar va natijalar
bilan ko'plab kasalliklarni davolash
uchun sifatli, arzon vositalar bilan

ta'minlaydi.[1]

Telemeditsina- bemorlarni, shifokorlarni, tibbiyot xodimlarini va boshqga tibbiy
yordam ko‘rsatuvchilarni bog‘laydi. Shifokorlarning o‘zaro hamkorligi odatda
kasalxonalar, klinikalar va Telemeditsina xizmat ko‘rsatuvchi provayderlar
tomonidan bemor ma'lumotlarini tekshirish zarur bo‘lgan hollarda, shuningdek tor
mutaxassis tomonidan tibbiy yordam ko‘rsatishning iloji bo‘lmagan hollarda
qo‘llaniladi. Telemeditsina orqali ko‘rsatilayotgan malakali tibbiy yordam
rivojlanayotgan mamlakatlar, qishloq va chekka hududlar uchun tibbiy xizmatlar
sifatt va miqdorini sezilarli darajada yaxshilashi mumkin. Rivojlanayotgan
mamlakatlarda Telemeditsina o‘zining yuqori iqtisodiy salohiyati, sog‘ligni saqlash
xizmatlaridan foydalanish imkoniyati va o‘sishi tufayli tobora ommalashib
bormoqda.

COVID-19 pandemiyasi tibbiy xizmatlardan, hatto Telemeditsina formatida

ham wuzluksiz foydalanish jamiyat uchun muhim

ehtiyoj ekanligini aniq ko‘rsatdi [2]. MHealth
texnologiyalari ragamli sog‘ligni saqlash bozorida
tobora ommalashib bormoqda, chunki ular surunkali
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kasalliklarni davolash, kasallikning rivojlanishini kuzatish va davolanishni qo‘llab-
quvvatlash uchun ishlatiladi. Bundan tashqgari, smartfonlar, foydalanuvchi faolligi va
fiziologik ma'lumotlarni gayd etish uchun ragamli gadjetlardan foydalanishning
o‘sishi, Internetga kirishning ortishi bilan Telemeditsina texnologiyalaridan
foydalanish sezilarli darajada o‘sdi. Bunday mobil texnologiyalardan foydalanish
shifokorlarga mobil ilovalar yordamida bemorlar hagidagi ma'lumotlarga kirish va
kasalliklarga tashxis qo‘yishni osonlashtiradi. Ushbu ilovalar, shuningdek,
foydalanuvchilarga sog'ligi haqida ma'lumotlarini, jumladan, dori-darmonlarni qabul
qilish, fiziologik ko rsatkichlarini kuzatishda yordam beradi.

3D bioprinter qurilmalari - bu hujayralarning funktsiyalari va hayotiyligini
saglagan holda 3D bosib chigarishdan foydalanib uch o‘lchovli hujayra asosidagi
modellarni yaratish texnologiyasi [3]. Ushbu texnologiya bilan bog‘liq birinchi patent
2003 yilda AQShda topshirilgan va 2006 yilda olingan [4]. Ekspert hisob-kitoblariga
ko‘ra, San-Diyegoda joylashgan Amerikaning Organovo kompaniyasi 3D bioprinting

texnologiyasini tijoratlashtirgan birinchi kompaniya bo‘ldi[5] Organovo tomonidan

)

qo‘llaniladigan 3D printerlar jarrohlik va transplantatsiya
uchun mos kela oladigan teri, yurak, qon tomirlari va [ W
boshga to‘qimalarni yaratish uchun mo‘ljallangan. Al 1] & ;
(sun'ty intellekt) diagnostikasi Bu, ehtimol, robotlar
tibbiyot uchun eng ko‘p qila oladigan vazifadir.
Mashinani o‘rganishdan foydalangan holda, olimlar sun'ty intellektni minglab
misollar bilan ta'minlash orqali odamdan yaxshiroq vazifani bajarishga o‘rgatishlari
mumkin. Ushbu turdagi diagnostika vositalaridan foydalanish keng qamrovli, ammo
e'tiborga olish kerakki, FDNA tizimi bemorlarni 8000 dan ortiq kasalliklar va noyob
genetik kasalliklarni yuqori darajada aniqlik bilan tekshirish uchun yuzni aniqglash
dasturidan foydalanadi.

Yoki Nyu-York universiteti jamoasi diabet, yurak yetishmovchiligi yoki
insultga chalinish xavfi bo‘lgan bemorlarni aniqlash uchun minglab tibbiy hujjatlarni
skanerlash imkoniyatiga ega bo‘lgan sun’iy intellektni yaratdi.

Tibbiyotda ishlatiladigan robotlar turlari: Jarrohlik robotlari Bu robotlar
jarrohlik operatsiyalarini yordamisiz inson jarrohga qaraganda yaxshiroq aniqlik
bilan bajarishga imkon beradi yoki inson jarroh bemor bilan jismonan mavjud
bo‘lmaganda masofadan operatsiya qilishga imkon beradi.[6]

Reabilitatsiya robotlari: nogironlar, qariyalar yoki tayanch-
harakat tizimiga ta'sir qiluvchi tana qismlari disfunktsiyasi
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bo‘lgan odamlarning hayotini osonlashtiradi va qo‘llab-quvvatlaydi. Ushbu robotlar
reabilitatsiya, mashg‘ulotlar va terapiya kabi tegishli protseduralar uchun ham
go‘llaniladi.[7]

Biorobotlar: odamlar va hayvonlarning bilimlarini taqlid qilish uchun
mo ‘ljallangan robotlar guruhi.

Dezinfektsiya roboti: odatda impulsli ultrabinafsha nurlar yordamida butun
xonani bir necha daqiqgada dezinfeksiya qilish imkoniyatiga ega. Kasalxona robotlari
- oldindan dasturlashtirilgan tizim va o‘rnatilgan sensorlar bilan shifoxonalar atrofida
dori-darmonlar, ovqatlar va namunalarni etkazib beradi.

Robotik protezlar - o‘z foydalanuvchilariga oyoq-qo‘llarining hayotiy
funktsiyalarini ta'minlashga qaratilgan. Laboratoriya
robotlari —  Laboratoriyalarda ish jarayonlarni
avtomatlashtirish ~ yoki laboratoriya texniklariga
takroriy vazifalarni bajarishda yordam berish uchun
maxsus ishlab chiqilgan.

Xulosa. Tibbiyot sohasida zamonaviy IT
texnologiyalarining kirib kelishi, davolash va diagnostika jarayonlarida yuqori sifatli
tibbiy xizmatning shakllanishida asosiy rol o‘ynaydi.Bu texnologiyalarni butun
dunyo bo‘yicha o‘rganish va barcha davlatlar bo'yicha targ'ib qilish tibbiyot sohasida
sezilarli o'zgarishlarga olib keladi, Xususan, yurtimizda tibbiyot sohasini
ragamlashtirish bo‘yicha bir gator ishlar amalga oshirildi , bemor va shifokor
o rtasida onlayn konsultatsiyalar, shifokorlarning onlayn ma’lumot almashuvlari va
boshqalar.Tibbiyot sohasida robototexnika yutuqglaridan foydalanish ish jarayonlarida
inson omilini kamaytiradi.

Adabiyotlar:
1.KapmoB O. 3., XpamoB A. E.NudopmanmoHHsie TEXHOJOTHUH,
BBIUHUCIIUTEIBHBIE CUCTEMBIM MCKYCCTBEHHBIN MHTEIEKT B Meauiuuae. — M.: JIIIK

ITpecc, 2022.

2.Elkbuli, A., Ehrlich, H., & McKenney, M. (2020). The effective use of
telemedicine to save lives and maintain structure in a healthcare system: current
response to COVID-19. The American journal of emergency medicine.

3.Ken Doyle. Bioprinting: From Patches to Parts // Genetic Engineering &
Biotechnology News. — 2014-05-14. — T. 34, Bem. 10. — C. 1, 34—35. — ISSN

4.Beasley, Ryan A. (12 August 2012). "Medical Robots: Current Systems and
Research Directions". Journal of Robotics. 2012:

5.“Cucrema MHTErpalvy JUCIHUIUIMH OOIIEHAayYHBIX Kadeap U CreluaibHbIX
OUCLMILUIMH B (OpPMHUpPOBAaHMM KOMIIETEHIMI OakamaBpa OHOMEIUIIMHCKON

217



uwkeHepun” MapacyinoB A.®D., bo6oxono b.O., O‘zbekiston Milliy Universiteti
xabarlari, 2023, [1/1] ISSN 2181-7324.

6.HypmaroBa, ®. b., A6nyranuena, 111. X., Paxumona, X. XK., & Xomxkaena, /l.
3. (2023). IIPUPOJIA CBETA. OIIPEJIEJIEHUE JUUIMHBI CBETOBOI BOJIHBI.
Advanced Ophthalmology, 2(2), 62-65.

7.Aonyranuena, . X., & ®aszunona, JI. A. (2021). MoOunbpHbBIE y4eOHBIC
OPUIOKEHHS: TUTIOCBI M MUHYCBL. [124 [ledacocuxa u ncuxonoeus 6 meouyuue:
npobaemvl, urHoBayuu, odocmudxcenus. Iloo peodakyueu 0. M. H., npogheccopa
Banuaxosou HII—M. H30amenvcmeso Ilepo, 2021, 7.

8.Huxonopoa, M. JI., HypmaroBa, ®. b., AOayranmeBna, II. X., &
®dasnnosa, JI. A. (2022). METOJJMYECKHNI KEMC KAK MHHOBAITMOHHAS
OBPA3OBATEJIBHAS TEXHOJIOI'MS. SCIENTIFIC APPROACH TO THE
MODERN EDUCATION SYSTEM, 1(10), 115-1109.

9.Abduganieva, S. K., Nurmatova, F. B., & Khodjaev, D. Z. (2022). INTER-
SUBJECT INTEGRATION ON THE EXAMPLE OF BIOPHYSICS AND
INFORMATION TECHNOLOGIES IN MEDICINE. Oriental Journal of Medicine
and Pharmacology, 2(05), 26-31.

10.KacumoB, M. M., & Caitmazumon, XK. K. (2022). TIPUKJIAJHBIE
ACIIEKTBI TIPEIIOJIABAHMS HH®OPMAIIMOHHBIX TEXHOJIOTHI B
MEJVMIIMHCKOM OBPA3OBAHUU. SCIENTIFIC APPROACH TO THE
MODERN EDUCATION SYSTEM, 1(10), 111-114.

11.9pmeroB D.4. Maxcynos B.I'. Ucnonb3oBaHue kelic-mMeTona B MpoOIEcce
GbopMHUpOBaHMST KPEATUBHOW KOMIIETEHIIMHW OYyIyIIero Y4YUTEIs MaTeMaTHKH.
Marepuansl VII yueOHO-MeTonuueckoir koHgpepeHMu "CoBpeMeHHbIE BbICIIEE
MEIUIIMHCKOE oOpa3oBaHue: TPOOJEMbI, 3apyOeKHbId OMNbIT, MEPCIEKTUBHI".
2022/2/25. C.51-52

12.b PaxumoB. The role of innovative educational technologies in teaching
biophysics. research and education. 2023. issn: 2181-3191 volume 2 | issue 3 | 202
91-99.

13.b Paxumos, X Myxutaunos, 3 KypaeBa. Anroputm obydeHus onodusuke
C WCIOJB30BaHUEM HWHHOBAITMOHHBIX 0Opa3zoBarenbHbIX TexHojorui. 30.03.2023
Innovative Development in Educational Activities issn: 2181-3523 volume 2 issue 6
2023. 191-200.

14 bazap6aes M U., Caiidpynnaesa JI U., PaxumoB b T., )Kypaesa 3 P. Poiub
WH)OPMAITMOHHBIX TEXHOJOTHH B MEIUIIMHE W OHMOMEIHMIIMHCKON WH)XCHEPUU B
MOATOTOBKE OyAYyIIMX CHEIUAJIMCTOB B TMepuoa LHUPPoBOM TpaHchopMmaluu B
oOpazoBanuu. 10.10.2022. T.T.A. Ax6opoTtHomacu. 8-13.

15.B.T. Raximov. CoBpeMeHHO€ cOCTOsSSHuE OMOPU3UKK U OCOOEHHOCTU
npenogaBanus Ouodusuku B MeauimHckoMm By3e. Formation of psychology and
pedagogy as interdisciplinary sciences. Italia © Sp. z 0. 0. "CAN", 2021 © Authors,
18-27.

16.PaxumoB b.T.,bazap6aes M.I.,CobupxxonoB A.3., CocTosiHHE TIPOOIEMBI
MOJATOTOBKHU CTYJCHTOB-MEIUKOB K PEIICHUIO TPO(PECCHOHATBHBIX 3a71a4 B O0YUCHHUH

218



ouodusuke. New Day in Meditcina. www.bsmi.uz https://newdaymedicine.com E:
ndmuz@mail.ru. 4/54/200-207

3HAYEHME B ’KU3HU YEJIOBEKA MOBUJIBHBIX
MEJUIIUHCKHUX ITPUJIOKEHUHAN
Kyopamunnaese M.b
Tawkenmcexuti yHugepcumem uH@OPMAYUOHHBIX MEXHON02UU UMEHU

Myxammaoa Anv-Xopasmuu, Tawxenm, Y36exucman

AnHoraumusi: CoBpeMeHHas MeEIUIMHA CTAHOBUTHCS 0oJiee  Pa3BUTHIM
Onaromaps K pa3BUTHIO HH()DOPMAITMOHHBIX TEXHOJIOTHH, TPUUEM 3/1€Ch BaXKHYIO POJIb
UTPAIOT PEBOJIIOIIMOHHBIE HU3MEHEHUs1 B cdepe HWHOOPMAIMOHHBIX TEXHOJIOTHH U
KOMMYHHKAITUH.

Ha mpeapinynmx crarthsix aBTopa paccMarpuBajicsi 0030p CYIIECTBYIOIIUX
TEXHOJIOTUM B HaNpaBJICHUU TEJIEMEIUIIMHBI U WX METOHAbl JelcTBUU. B paHHOM
Marepuaje Mbl 00paillaeM BHUMaHUE Ha T€ K€ JUCTAHIIMOHHBIE TEXHOJIOTUH, KOTOpas
npencrasisaet coooit (MMII) MoOUNTBEHBIE METUIIMHCKUE TTPUIIOKECHHUS.

KuawueBble ciaoBa:  TenemenuuuHa, JUCTAaHUMOHHAs  JTUAarHOCTHKA,
MOHUTOPHUHT, HAOIIOJICHUE, MOOUJIbHBIC PUIIOKEHUS, BUPTYyaJIbHAST KOHCY/IbTAIIHS.

OCHOBHASA YACTbH

Menunnackue MOOWIbHBIE MPUIIOKEHHUS MMEIOT Ba)XKHOE 3HadeHue B cdepe
3[PABOOXPAHECHUSI W  OKa3bIBAIOT TOJIOKUTEJIBHOE BJIUSHUE Ha MAIMEHTOB,
MEJUIMHCKUX PAOOTHUKOB U 3APABOOXPAHUTEIBHYIO CHCTEMY B IeJoM. BoT
HECKOJIbKO 3HAYMMBIX ACTIEKTOB MEIUIIMHCKUX MOOWIIBHBIX TMPWIOKEHUN B cdepe
3/IpaBOOXPAHECHMUS:

1.Vnydmienne gocTyma K MEOUIIMHCKOW uH(popManuu: MeauumHcKkue
MOOWJIbHBIE TPWIOKEHUS TPEAOCTABISIOT  MallMEeHTaM  JIETKUM  JOCTyHm K
MEIUIMHCKOW HHpOpMAIMK, TaKUM KaK: CHUMITOMBI, JICUeHHE, NpOodUIaKTHKA U
pPEKOMEHJIallui. DTO MOXET [OMOYb [MAalMeHTaM OCO3HAaBaTb CBOE COCTOSIHHUE
37IOPOBbSI ¥ IPUHUMATh 00JIEe OCBEIOMIICHHBIC PEIICHUSI O CBOEM 37I0POBBE.

2.Yay4mieHue ~ MOHUTOPUHTA  370pPOBBS:  METUIIMHCKHE  MOOWIIBHBIC
MIPUJIOKEHHUSI TTO3BOJIAIOT MAIMEHTaM KOHTPOJIMPOBATH CBOE 370POBbE, KAK YPOBEHb
(bu3nyecKor aKTUBHOCTH, MUTaHUE, COH U JIPyryue MoKazaTred. ITO MOXKET IMOMOYb
NalueHTaM KOHTPOJMPOBATh CBOE 3/I0POBbE M BOBPEMS BBISBISATH BO3MOKHbBIE
poOJIEMBI.

3.Yayumienue coOmtoneHus jgeueHus: MeauuuHcKkre MOOMIbHBIEC TTPUIIOKESHHUS

MOT'yT IIOMOYb ITaDMCHTaM CO6J'IIOI[21TB PEKUM JICUCHUA, HAIIOMHUHAsA O IIPUCMC
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JIEKapCTB, MPOBEJICHUH MPOLIEYP U CIENOBAHUN PEKOMEHIAllUAM Bpadyeil. ITO MOXKET
MOBBICUTH COOJIIOJICHUE JICYEHUS U YIYUIIUTh PE3YJIbTaThl 310POBbs MAIUEHTOB.

4.Yny4ynieHue KOMMYHUKAIIMM MEXIy NalUeHTaMd W MEIUIUMHCKUMHU
paboTHUKamMu: MenuuuHCKHE MOOWIbHBIE NPWIOKEHHUS MOTYT  OOJIETYHTH
KOMMYHHUKAIIMIO MEXIYy MalMeHTaMU U MEIUIMHCKUMHU paboTHHKaMu. [lanmeHTsI
MOTYT OOMEHHBATHCS COOOIIEHUSMH C BpadyaMH, 3ampaniuBaTh KOHCYJIbTAIIHNH,
MoJyyaTh pe3yiabTarbl W 3alUCHIBATBCS HA MPUEMBbL. OTO MOXKET YAyUIUTh
JOCTYITHOCTb U Ka4€CTBO MEIUIIMHCKON MTOMOIIIH.

5.Vayumienue — ympaBieHUs ~— 37A0poBbeM:  MeauIMHCKHE ~ MOOWJIBHBIC
MPUJIOKEHUS] MOTYT ITIOMOYb MMAIIUEHTaM B YIIPABICHUU CBOUM 3710POBbEM, HAIIPUMED,

B OTCICKHBAHHUN CBOHUX MCIHUIIMHCKHX 38,HI/IC6171, 3aKa3C pPCHCIITOB, INIAHWUPOBAHUA

JIyqIIeHne
JA0CTYNA K
MeJIHIHHCKO
71
unpopmann
"

=~ 3HaunMbie

aCIeKThI
MMII

Yayumenne

KOMMYHHKAIHH Vayumenue

MEKIy
T T COOTIOIeHUs
JIeYeHH s

MeIMIHHCKHMHI
paGoTHHKAMH

npuemMoB JekapcTs [1,2,3].
Puc 1. 3HaueHne MeIUIMHCKUX MOOMIbHBIX npuiioxkeHun (MMII) B
3paBOOXPAHEHUU

Tunbl MOOMIBHBIX METUIIUHCKUX NPUI0KEeHUH U X QYHKIMOHATBHOCTH

MoOunpHbIE MEAWIIMHCKUE TPUIIOKEHUS MOTYT OBITh Pa3HOOOpPAa3HBIMH U
BBITIOJHATh MHOXKECTBO (DYHKLMH B PA3MYHBIX OOJACTIX 37paBOOXpaHeHus. Bor
HEKOTOPHIE W3 OCHOBHBIX THIOB MOOWJIBHBIX MEIUIIMHCKUX MPWJIOKEHUH M HX
(YHKIMOHATBHOCTH:

IpuioxkeHus: 1Jsi MOHUTOPUHIA 310POBbSl. DTH TPWIOKEHHUS MO3BOJISIOT
MOJIb30BATENSIM OTCJICKUBATH CBOE 3/0POBbE, BKIIOYAs (PU3NYECKYI0 AKTUBHOCTD,
COH, MyJbC, apTepuaIbHOE JaBICHNUE, YPOBEHb caxapa B KPOBH U JAPYrHe MapaMeTphl.
OHM MOryT MNpEeAOCTaBIATh ACTATM3UPOBAHHYIO MH(DOPMALIUIO O COCTOSHUU

340pPOBbA U IIOMOTI'AaTh ITOJB30BATCIIAM KOHTPOJIUPOBATE CBOC (bPIBI/I‘IeCKOfD COCTOAHUCE.
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IIpuioxkeHuss NJA JMATHOCTMKM ¥ MOHHMTOPHHra 3a0oJjieBaHMi. OTH
NPUIOKEHUSA MPETOCTABISIIOT BO3MOXKHOCTH JJISI JAUArHOCTUKHM W MOHUTOpPHHIA
pa3NUYHBIX 3a00J€BaHUM, TaKUX KaK JMA0ET, CepAeUHO-COCYIUCThIe 3a00seBaHus,
actMa u npyrue. OHM MOTYT NpeiaraTtb HHCTPYMEHTBI JJI1 U3MEPEHUS U KOHTPOJIA
CHMIITOMOB, YIIPaBIICHUSA JIEKAPCTBAMH, a TaKXKE MPEIYINPEkKIATh O BO3MOKHBIX
OCJIOKHEHHUSIX.

Ilpuioxkenusi 1Jig ynpasiieHUusi 3I0pOBbeM M 0OJIaromojiydymeM. OTHU
NPUIOXKEHUS TOMOTalOT IMOJIb30BATENsIM MPUHUMATh PEIICHUS O 370pOBOM 00pase
KW3HU, BKIIIOYAs] IPABUJIBHOE MMUTAHUE, YIIPAKHEHUS, MEAUTALINIO, TICUXOJIOTHUYECKOE
Onmaromojiyue M JApyrHe€  acmlekThl 370poBbi. OHHM  MOTYyT  mpeljararb
MEPCOHATU3UPOBAHHBIE PEKOMEHIAIMUA W IUIAHBI, 4 TAKXKE OTCIIECKHUBATH IPOrPECC
ITOJI30BATENS.

Ipuioxenuss sl TeJeMeAMUUHbI. OTH NPWIOKECHUS MPEIOCTABISIOT
BO3MOXXHOCTh TPOBOJWTH KOHCYJIbTAlMHM C MEIWIMHCKAMHU CICHUATUCTAMU B
peXuMe OHJIalH, 6€3 HeOOXOMUMOCTH JTUYHOTO MPUCYTCTBUS. OHU MOTYT BKJIIOYATh
BUJICO3BOHKH, OOMEH COOOIIEHUSIMH, BOBMOKHOCTH MPEAOCTABICHHUS MEIUIUMHCKUX
JOKYMEHTOB M pE€3yJbTaTOB MCCIIECIOBAHUN, a TAaK)KE HA3HAYCHHUE JIEKAPCTB W
KOHTPOJIb 32 TPUEMOM.

IMpuioxenus: 1jisi MEAMUUHCKOr0 O00y4eHUs U UHGOPMHPOBAHUA. OTHU
MPUJIOKEHUSI TIPEAJIaraloT JOCTYIN K MEAUIIMHCKON HH(pOpMaIKU, 00pa30BaTeIbHBIM
MarepuanaM, KIMHAYECKMM  PYKOBOJACTBAM W JPYIMM  pecypcaMm Ui
Mpo(eCcCHOHANOB 3IPaBOOXpaHEHUS M marueHToB. OHU MOTyT cojepKaTh Oa3bl
JAHHBIX C MEAUUMHCKUMHU XypHajJaMH, KHUTaMH, KIMHUYECKUMHU PYKOBOJCTBAMH,
CIIPAaBOYHUKAMH U JIPYTUMH PECypCaMH, MOMOTAIOIIMMU MEIUIIMHCKUM PaOOTHUKAM
OBITH B Kypce NMOCAEAHUX HAYYHBIX U KIMHUYECKUX JIOCTHXKCHUI.

Ipuioxenusi 1isl ynpaBJIeHUs JEKAPCTBAMM. DTH MPUIIOKEHUS MTOMOTAOT
MOJIB30BATENSIM OPraHU30BaThb W KOHTPOJUPOBATH MPHUEM JIEKAPCTB, BKIIIOYad
ONOBECLICHUS O BPEMEHU I[IpUEMA, JO3UPOBKY, B3aUMOACHUCTBUA C JIPYyTHUMU
JIEKapCTBaMH, a TAK)Ke MPENOCTABIATh HH(DOPMAITUIO O JIEKAPCTBAX, UX JIO3UPOBKE U
moO0YHBIX d(PdeKTax.

Ipuioxenusi 1jisi MEeIUIIUHCKOT0 MOHMTOPHUHIA U YX01a 32 MAIlMEHTAMM.
OTHU TPWIOKEHUS MPEIHA3HAYCHBI JII MEAUIIMHCKUX PAOOTHUKOB M TO3BOJISIOT UM
OTCIIEKUBATh COCTOSIHME MAallMEHTOB, BKJIIOYAsi MOHUTOPUHT BUTAJIbHBIX (DYHKUHUMH,
PE3yaAbTaThl 1a00OPATOPHBIX UCCIIENOBAHNN, HA3HAYEHUS JIEKAPCTB, a TAKXKE 00IIaThCs

C TaIlMEHTaMU U UX ceMbsiMH [4,5,6].
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OB30P METOJ0OB TEJEMEJIUIIUHBI: BOSMOXHOCTHU U
IHEPCIIEKTUBbI
Kyopamunnaee M.b
Tawxkenmcekutl yHugepcumem uH@OPMAYUOHHBIX MEXHON02UU UMEHU

Myxammaoa Anv-Xopazmuu, Tawxkenm, Y36exucman
Annoramusi: CoBpeMEHHbIE  TEXHOJIOTHH, TaKMe Kak MOOWIbHbBIE
MPWIOKEHUS, 00JIAYHBbIC BBIYUCIICHUS, MCKYCCTBEHHBI WHTEIUICKT M MAIIMHHOE
oOydyeHue, HUCIHOIB3YIOTCS ISl YIY4YIIEHHUs] KayecTBa MEIMIIMHCKOM ITOMOIIU H
COKpallleHHs] BpEMEHH, 3aTPaYMBaEMOro Ha JIMAarHOCTUKY U JjedeHue. OJHaAKO, KaK U
mo0asi HOBasi TEXHOJIOTHS, TEJIEMEIUIMHA MUMEET CBOM OIPAHMYEHUS W BBI3BIBACT
BONIPOCHI, CBSI3aHHBbIE C OE€30MAaCHOCTBIO JAaHHBIX W KOH(DHUICHIIMATBHOCTHIO

IIaIMCHTOB.
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B crarbe paccMOTpeHbl METOAbl TENEMEIULMHBl W €ro KJIKuYeBble
OCOOEHHOCTH JIUCTAHIIMOHHON KOHCYJIbTAllUM, MOHHUTOPUHTA U JIUarHOCTHUKHU.
[IpennokeHbl WHHOBAallUOHHBIE PEIICHHUS HUCXOAs U3 HU3YYEHHBIX METO/OB
JTUCTAaHIIMOHHBIX METOOB.

KuawueBble caoBa:  TenemenuuuHa, JUCTaHIIMOHHAs  JIUAarHOCTHKA,
MOHUTOPUHT, HAOJIOEHUE, MOOWIbHBIC MPUIOKEHUS, BUPTyaJlbHAas KOHCYJIbTaLIMS,
MEJIUIIMHCKHE 3aIMCH.

OCHOBHAA YACTDH

[106anbHBIA PHIHOK TENEMEIUIIMHBI MOKHO CETMEHTHUPOBATH MO HECKOJIBKUM
KPUTEPHUSIM, CPEIU KOTOPBIX:

eXapakTep YIAJICHHOIO B3aMMOJACHCTBUS (KIMHUKA — KIWHUKA, KIMHHKA —
JIOM TIaIlEeHTA)

o TeXHOJIIOTHYECKHE TapaMeTpbl B3aUMOJECHCTBUS (CUCTEMbl MOHUTOPHHIA,
KaHaJbl CBSI3M M KOMMYHUKAIUW, U3MEpPUTEIbHbIC MPUOOPHI U JATYMKHU, CHUCTEMBbI
BU1ICOKOH(EPEHIICBS3H, 0a3bl TaHHBIX, MOOUIBHBIE U «HOCUMbBIE» TEXHOJIOTUHU U JIp.)

o[ lenp mpumeHeHUsT (MEIUIIMHCKOE 00pa3oBaHue, TUarHOCTHKA, MOHUTOPHUHT,
KOHCYJIbTallNH, JICUCHUE)

B 3aBUCHMOCTM OT 3TOro HCHOJIB3YIOTCA PAa3HbIE MOAXOIbl K AW3ANHY H
pa3paboTKe MPOrpaMMHBIX PEUICHUN M, COOTBETCTBEHHO, pa3Hble MHCTPyMEHTHI. Ho,
MOCKOJIBKY 3TH CETMEHTHI TECHO MEpEeIUIeTaloTCs, pa3padOTYMK JOHKEH 00Janarh
HaBBIKAMH U IKCIEPTU30M B CaMbIX Pa3HOOOPa3HBIX 00JACTIX pa3paOOTKH, BKIIOUas
OMBIT pabOTBl C  BCTPOCHHBIMH  PEIICHUSIMH, MOOWIBHBIMHU, OOJIAYHBIMU
TEXHOJIOTUSMH U MPOTOKOJIAMU, CHEU(PUUHBIMU JIJI1 MEAULIMHCKOU oTpaciu [8,9].

TenemenuiuHa - 3TO MEAMIIMHCKAs TIPaKTUKa, KOTOpash UCIOIb3yeT
TEXHOJIOTUM WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX  CPEACTB U1l OOECIeYCHUS
MEIMIMHCKOM TMOMOIIM MaluMeHTaM Ha paccTosHu. CylecTByeT MHOXECTBO
METOIOB  TEJIEMEIUIIMHBI, KOTOpPbIE HCIOJB3YIOTCS JJIsi OKa3aHWsl ITOMOIIH

HarmucHTaM.
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Puc 1. Ilpouecc TeneKOHCYAbTAlUM MEXKIY MNAlMEHTOM MW MEIUIIMHCKUM

MepCOHAIOM

1. TesiekoHCYJbTAIIMM: BPAYU U TMAIMEHTHI MOTYT CBSI3aThCSl JAPYT C JIPYroM
4yepe3 BHJEOCBI3b, YTOOBI MPOBECTHM KOHCYJIBTALMIO WM OCMOTpP MalMeHTa Ha
PACCTOSTHUM.

2. JIuCTAaHIIMOHHOE MOHMTOPHHI: 3TO METOJ|, KOTOPBI MO3BOJSET BpaduaM
HaOJI01aTh 3/J0POBBE MAIIMEHTA HAa PACCTOSTHUU. JTO MOXKET OBITH 0COOEHHO MOJIE3HO
JUTSI TIAIAEHTOB C XPOHUYECKMMHU 3a00JEBaHUSMU, TAKUMU Kak JUA0ET, cepeuHO-
COCYIUCTBIE 3a00JIeBaHUS U aCTMa.

3.2JIeKTPOHHAsT MeIUIIMHCKAasl 3alMUCh: STO METOMA, KOTOPHIH MO3BOJIET
MEIUIMHCKUM PA0OTHUKAM HUMETh JOCTYI K DJIEKTPOHHBIM MEIUIIMHCKUM 3alucsiM
MAalMEHTOB, YTO YIpolaeT 0OMeH HH(pOopMaIuel MeX 1y BpayaMu.

4 MealuIIMHCKHE TIPUWIOXKEHMSI: CYIIECTBYET MHOXKECTBO MEIUIIMHCKUX
MPUJIOKEHNUM, KOTOPBIE NOMOTAIOT IMAIMEHTaM CIIEIUTh 34 CBOUM 3IO0pPOBBEM,
HanpuMep, MPUIOKEHHS JIJIs1 TPEKUHTa (U3MUECKON aKTUBHOCTH, CHA U TTUTAHUSI.

5./IucTaHIIMOHHASI IMATHOCTHKA: 3TO METOJI, KOTOPHIN MO3BOJISIET TPOBOIUTD
IUAarHOCTUKY Ha paccTossHuu. Hampumep, Bpaun MOTyT KCIOJIB30BATH CHEHHUAIBHOE
o0opyIoBaHUE AJI1 MPOBEICHUS YAAJICHHOTO YIbTPa3BYKOBOTO CKAaHMPOBAHMS WIIU
MPOBENICHUS YIaJIECHHON peHTreHorpapuu.

6.TeieMeqUIIUHCKAS TEJEMOHHUTOPUHI: 3TO METOM, KOTOPHIA IMO3BOJISIET
BpayaM KOHTPOJIMPOBATh IIOKA3aTesd 3740pOBbs IIALIMEHTA, HAIPUMEDP, YPOBEHb
KHMCJIOpOZia B KPOBH, IIyJIbC, JABJICHUE U T.[I.

7.BupryajibHasi peajibHOCTh M [IOMOJHEHHASl PeaJbHOCTb: 3TO METOJ,
KOTOPBIN TMO3BOJIAET NAMEHTaM M BpadyaM HCIIOIb30BAaTh BUPTYAJbHYIO PEAJBHOCTD

NI JOIIOJHCHHYIO p€aIbHOCTD JIA 06yquH;[, JUArHOCTUKH M JICUCHUA ITAallUCHTOB.
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8.TenemenUUUHCKUE TPOrPaMMbl OOYYEHHS: 3TO METOJl, KOTOPbIA MO3BOJISIET

BpadyaM U IIalUCHTAM I10JIy49aTb 06y‘1€HI/IG M KOHCYJIbTAllUX Ha PACCTOAHUU.

AWCTAHYMOHHOE BIAMMOAEACTBHME BPAY - NALMENT l

AMATHOB HE YCTAHOBAEM | | QVATHOB YCTAHOBNIEH | | AMATHOS YCTAHORAEH |

| CNYYAR Il CYYAR 1 CAYYAR

Puc 2. J[uctaHiimoHHOE B3aUMOACHCTBUE «Bpay-TIallueHT)
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OBb30P CYHIECTBYIOLIUX ME/IMLIMUHCKUX
MOBHWJIBHBIX TPUJIOKEHUM B PA3SPE3E CTPAH MHPA
Kyopamunnaee M. b, Sxuuooes P.3, Cuoouxoe b.H
Tawkenmckuii yHugepcumem uH@OpMayuOHHbIX MEXHOI02UU UMEHU

Myxammaoa Anv-Xopazmuu, Tawxenm, Y36exucman

AHHoTanusi: MoOMIIbHBIE MEIULIMHCKNE NTPUIIOKEHUS [TPETOCTABISIIOT YCIYTY
JUI IEPBUYHON MEIULIMHCKOM IMOMOIIM TaK U B OOLIECTBEHHBIX, TAK U B OTAAIIEHHBIX
MecTax. Takne MHHOBAI[MOHHBIC PELIECHUS CMOTYT IPOSBUTh MEIULMHCKOE CO3HAHUE
B oOmmecTse, HO U Cpedu MOJOAE&KU. MeAMIMHCKHE TPWIOKEHUS Jal0T HaM
BO3MOYKHOCTh JUUII O3HAKOMJIEHUSI C METOJAMH NEPBUYHOM MEIUIIMHCKOW IOMOIIH,
YBEAOMJIEHUST WM HWHCTPYKUMU [UIsl BBEIEHUS HX Ha ImpakTuke. OCOOEHHOCTH
3aKJII0YAETCS] B MOOUIIBHOCTH, YTO MPEACTABISET COO0N HE3AMEHUMBIN CIIPABOYHUK U
ITIOMOIIIHUK B SKCTPEHHBIX CIIydasx.

KurwueBbie caoBa:  TenemenunuHa,  JUCTAaHUMOHHAs  JIMATHOCTHUKA,
MOHMTOPHUHI, HAONIOAEHHE, MOOWIIbHbIE NPUIIOKEHUSI, BUPTyajJbHasi KOHCYJIbTALIUA,
MEIULIMHCKHE 3aITACH.

OCHOBHASA YACTDb. B coBpeMEHHOM MHpEe MOOWIIbHBIE MEIULUHCKHE
MPWIOKEHHSI CTAaHOBATCS Bce Ooyiee MONYISPHBIMHU, MEHSIOIIMM MapaJurMbl
3apaBooxpaHeHus. C pa3BUTHEM MOOWJIBHBIX TEXHOJIOTMA M JOCTYHMHOCTH
cMapT(HOHOB, MOOMIIbHBIE MEAUIIMHCKUE TPUIIOKEHUSI TPEIaraloT IUPOKUNA CIIEKTP
BO3MOKHOCTEW JUIsl  YJIy4dllIEHWs 310pPOBbs, JMArHOCTUKH, MOHUTOPHUHIA W
VOPABICHUS] ~ MEIMLIMHCKUMU  COCTOSIHMSIMU. OHHM  mpenjiararoT  ynoOCTBO,
JOCTYITHOCTh ¥ NIEPCOHAIM3UPOBAHHBIN MOAXO K 3IPABOOXPAHECHHIO, YTO JENIAET UX
MPUBJIEKATEIbHBIM UHCTPYMEHTOM JJIsl MAILIMEHTOB, MEAUIIMHCKUX MPO(PECCHOHATIOB
U IPYTUMX YYaCTHUKOB 3PaBOOXPAHEHUS.

B nanHO# cTaThe MBI pacCCMOTPHUM MEPCIEKTHUBBI MOOMIBHBIX MEAUIIMHCKUX
MPWIOKEHUN B ONMMKalieM u JajiexkoM OyaymeM. Mbl MpoaHATM3UpyeM TEKyIIee
COCTOSIHME MOOWJIBHBIX MEIUIMHCKUX MNPUIIOKEHUH, HUX (YHKIHUOHAIBHOCTD,
MpPEUMYIEeCTBA U OTpaHMYeHUs. Mbl Takke oOCyAMM BO3MOXXHOCTHU PaCIIMpPEHUs
(GYHKUIMOHATBHOCTH MOOWJIBHBIX MEAUIIMHCKAX NPWIOKEHUH, HMX BIUSHUE Ha
MEIULMHCKYIO UHAYCTPHUIO U 3/IPABOOXPAHEHUE B LIEJIOM.

Oco0oe BHHUMaHHE OyJEeT YJEIEHO MEepCleKTHBAM MOOMIBHBIX MEAMIIMHCKUX
NPWIOKEHUH B OrpKaiieM OyylieM, TAKUM KaK YBEJIUUYEHHE YHMCIa MPUIIOKECHHM,
paciiMpeHre uX (PYHKIMOHAIbHOCTH, MPU3HAHUE MEIUIUHCKAM COOOIIECTBOM HU
perynupoBaHue. Mbl Takke pacCMOTPUM MEPCHEKTHUBBI JAJIEKOro OyayIlero, Takue

KaK HMHTCrpanusa C APYIMMH TCXHOJIOTUSAMH, pAaCHIMPCHHEC obnacTu IMPUMCHCHUSA U
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ATUYECKUE U IOPUINYECKUE ACIEKThl HMCIOJIb30BAaHUS MOOWIBHBIX MEAMIIMHCKHUX
TIPUIOKEHUM.

HccnenoBanue MEpCHeKTUB MOOWIBHBIX MEIUWLMHCKUX MPUIOKEHUH HUMEeT
BaXHOE 3HAYCHHE, TaK KAK OHM MOTYT CTaTb MOLIHBIM HHCTPYMEHTOM IS
VIYUIICHUS 3APAaBOOXPAHEHHUs, NPEAOTBpAlleHUs] 3a00JIEBaHUM H  yNPABICHUSA
MEIUITMHCKUMU COCTOSTHUSAMHE B Oyaymem [1,2,3].

MoOusbpHbBIE MEAUIIMHCKHE MPHIOKEHUS B YCIOBHUSIX H30BITKH KaJpOB, Ha
BpPEMSI MOJKET 3aMEHSITh MECTO MEAMIIMHCKOIO IEPCOHaNa, TOJBKO JUIsl IIEPBUYHBIX
HOMOIIM M HMHCTPYKUHMU. MOOWIIbHBIE NPUJIOKEHUS MEIULUHBI SBJSIOTCS YacThIO
TeJIEMEIUIUHBl B KaueCTBE BCIOMOIATEIbHOTO KOMIIOHEHTA, YTO CHOCOOCTBYET K
MOMEHTaJIBbHOMY TIE€PEXOAY K AUCTAHIIMOHHBIM TEXHOJOTUSIM COBPEMEHHOCTH.
Buenpenue texnonorun Murtepuera Bewel (10T) u OecripoBoiHOM CBsI3M cTaHIapTa
BBICOKOTO OOMeHa JaHHBIX Kak S5G, Omaromapss K HWHTETpalii CO BCEMH
MEIUIUHCKUMHU  YCTPOMCTBAMH, MOKHO CO3/JaTh LEIYyI0 YMHYK) CHCTEMY
3/[paBOOXpPAHEHUs, TJE€ yHAENseTcs BHUMAHUE Ha KauyecTBO OOCIYKMBaHUSA U
MEIULMHCKOW TOYHOCTH JUATHOCTUKH.

Opa MeAUIMHBI 3aMETHO M3MEHWIACH MOCIIE odyara Ma”JAeMHH KOPOHaBHUpyca,
KOTOpasi BHe3anHo BcnbixHyda B 2020 romy mo BceMy MHpPY. PBIHOK MOOMIIBHBIX
MPWIOKEHUH MPEJCTABISUIIO U3 CUCTEM Pa3BICUCHUH U OHJIAiiH MHTEPHET-Mara3suHos,
4YTO HE TpeOoBajo CUCTEM IJsi MeIMUUHBL. B ngaHHOEe BpeMs B MHpE HMEIOTCA
MHO>KECTBO Pa3HbIX MEIUIIMHCKUX MOOWJIbHBIX NMPUJIOKEHUU IO CTpaHaM, I1ie PhIHOK
U 1OTpeOHOCTh TMOBBIIAETCS B roa. Jlamee Mbl paccCMOTpPUM  CaMble
pactpoctpanenasie MMII [4,5].

Tabnuya 1. Camobie nonynaphvie MOOUNbHbIE MEOUYUHCKUE NPUTONHCEHUSL 8 MUDE

HasBanmne
Ne MOOHJILHOTO Crpana DOyHKIUH U 321241
NPHJIOKEHH S
OtcnexxuBaHue NUTaHUS U (PU3HUECKOM
AKTUBHOCTH, KOTOPOE IIOMOTI'aeT M0JIb30BaTENISIM
1| MyFitnessPal CIIIA CJIEIUTH 33 CBOMM PALIMOHOM IUTAHU,

yCTaHaBJIMBATh LCJIU 110 CHUKCHUIO BCCA,
OTCJICKUBATh CbI/ISI/I"IeCKYIO AKTUBHOCTH U MHOI'O€

Jpyroe.
CIIIA- MenuTanus ¥ CHUKEHUS cTpecca, yIpaKHEHHS
2 | Headspace JUISL CHATHS CTpecca, YAy4IIeHUs CHA U
BenukoOpuranus

MTOBBIIICHHS OOIIETO OJIaronoIyydus.

J17151 )KeHCKOTO 3/J0POBBSI, IOMOTAET OTCIICKHUBATH
3 | Clue I'epmanus MEHCTPYaJIbHBIN LIUKJI, IPOTHO3UPOBATH
OBYIISIITMIO, OTCJIC)KUBATh CHMITOMBI U
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MPEIOCTABIATH HH(OPMAIUIO O 3I0POBHE
JKCHIIUHEI.

Medisafe

CIIIA

Jlis ynpaBieHus JeKkapcTBaMu, IOMOTaeT
H0JIb30BATEISAM CIEIUTH 3a IPUEMOM JIEKApCTB,
yCTaHaBJIMBaTh HAIIOMUHAHUS, OTCIIC)KUBATh
OCTAaTOK JIEKapPCTB U MPEAOCTABIATH HH(POPMAIIHIO
0 B3aMMOJICHCTBUAX MEXy JIEKapCTBAMHU.

Epocrates

CIIIA

JJ1s MeTUIIMHCKUX NTPO(HeCcCHOHAOB,
B3aMMOJICHCTBUSIX MEX/Ty JIEKapCTBaMH,
PCKOMCHOAWU 11O JO3UPOBKE, KIIMHUYCCKHUC

PYKOBOJICTBA U IPYTHE PECYPCHI IS
MEJIULIMHCKON TPAKTUKH.

Ada

I'epmanus

Jl1si caMOIMarH0CTUKH, IOMOTAET I10JIb30BaTeIISIM
OLCHUTHh CBOM CUMIITOMBI, TPEAOCTABIIACT
MpEeBAPUTEIIbHBIC IUATHO3bI U PEKOMEHIAIINU 110
JAJTbHEHUIITM JICHCTBHSIM.

Fitbod

CIIIA

J71st TpEHUPOBOK, KOTOPOE MpeJiaraet
WHUBU]IyaJIbHbIE TPEHUPOBKH U TUTAHBI
TPEHUPOBOK, OCHOBAHHBIE HA LIEJSIX U
MIPEANIOYTCHHSIX MOJIH30BATEIIS.

BabyCenter

CIIIA

HNudopmupyet nndopmanueii 0 0epeMEeHHOCTH,
Pa3BUTHH MIIAJICHIIA, YXOZE 32 PEOCHKOM U JIpyTue
pecypchl Ui POTUTENEH.

10

HealthKit

CIIIA

Jj11 MOHUTOpHHTA 3I0POBbS U (PUTHECA.
OTtcnexnBanue Gpu3nuecKoit akTUBHOCTH, CHA,
IIATaHHUs, CTPECCa U APYIUX ACIIEKTOB 310POBbS, a
TaKXK€ MHTETPALUIO C APYTUMHU MEIULIMHCKUMHU
MIPUJIOKEHUSIMU U YCTPOMCTBAMU

11

Ping An Good
Doctor

Kurant

IIpoBeneHne oHNaH-MEIUIMHCKAX
KOHCYJIBTAllU, ITPEeIIaracT BUACOKOHCYIIBTALINY C
BpadyaMH, pEUENThl, TOCTABKY JIEKAPCTB,
MEIULUHCKOE CTPAXOBAHUE U IpyrUe
MEJUIMHCKHUE YCIYTH

12

Practo

Nunus

OmnutaiiH-3aMuch Ha IpUEM K Bpauy, OHJIalH-
KOHCY/IbTALlUU C BpayaMu, JIEKTPOHHBIE PELENTHI,
J1abopaTopHbIE TECTHI U IPYTHe MEIUIITHCKHE

YCIIyTH.

MoOwunbHBIE MCIUIMUHCKUC TTPUJIOKCHUA MOTYT CTAThb HHTCFpaJ]BHOﬁ qaCTbIO

TGHCMCHHHHHCKOﬁ CHUCTCMBI, IMO3BOJIAA MMALIUCHTAM IMOJIYYaTh MCAUIMHCKYHO ITOMOIIb

YAaJICHHO, B PCKUME PCAJIBHOTI'O BPCMCHHU. DTO MOXET BKJIIOYATh KOHCYJIbTallUN C

BpauaMH dYepe3 BHUACOCBSI3b, MOHUTOPUHT BHUTAIBHBIX (DYHKIHH, MpOBEICHUE

JUCTAHIIMOHHBIX JHAarHOCTHYCCKUX I/ICCJICJIOBaHPlﬁ,

a TakKXE MpCAOCTaBIICHUC

PEKOMEHJIalluid 10 JICYEHUIO W YIpaBICHHUIO 3a0oieBaHUsIMU 0e3 HEOOXOAMMOCTH

MOCEIIEHUS] MEIUIIMHCKOTO yupexaeHus [6,7].
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COTJIMKHHU CAKJIAIIJIA IT -TEXHOJOI'MSIHUHI AXAMUATHA
JpmertoB I.51., Axmmodoesa /I.9., Maxcynos B.I'.
Towixenm mubouem axaoemusacu, Towkenm, Y30exucmon

AHHOTanusi. AXOOpPOT TEXHOJOTHSUIApU KYHJAIMK XaETUMHU3HUHT Oapya
*)abxanapuaa Tooopa suwiamud kupud 6opmoxa. Ly cadabdmu, rokopu cudarim IT-
XU3MaTH XO03UPru KyHJa Kyna MyxuMm xucoOmananu. [lynapnan 6upu tenetnooueT
xucobmanu0, OupuHYM HaBOaTAa, OHJNAMH THOOWN Macjaxarjaap Ba OeMOpJapHUHT
COFIMFUHU MacodalaH Ha3zopaT KWIUII Aoupacuna macodaBuil THOOHI Epmam
KypcaTUIl WMKOHUSATUHM Oepaau. byHmail aManuéTHu TYIMK SKOPHM ATHUII
3BAMOHABUN [OKOpPU TEXHOJOTHSUIM EUMMJIApHU Tanad Kwiaaw. Sparuiraxn
KOHCOPILIMYM aCOCHUM TEXHOJIOTMK CTaHAapTIapHU WIUIA0 YMKAJU Ba KEIUIIHUO OJlaju,
yHTa Kypa pakamiau THOOMET puBoxIiIaHa Oomuiaiau. MIHHOBAaIMOH MaxcysiaoTiap Ba
euuMJIapHU UIUIad 4YMKUII OmiaH Oup Karopaa ymi0y COXaHU JaBiiaT TOMOHMJIAH
KYJ1a0-KyBBaT/Iall Ba TAPTUO COJUII Yopajaapu XaMm UILIa0 YUKWIAIN.

Kanur cysaap: [T, TuO6uér, nHHoBamus, 0eMop, axO0pOT TEXHOJIOTHSIIAPH,
COFJIMKHM CaKjall, TeneTHOOueT, TMoOui Epmam, THOOMI TabiuM, MacodaBHii
TaBJIUM, PAKAMIIA TEXHOJIOTHS.

Cyurru pakamm ungianManap OyTyH ayHE OYiinad axonura tuOOuit épmam
KYPCATUIIIHA TAlIKWJ STUIIHUHT DHT UCTUKOOJUIM YCY/UIAPUHU HWIUIA0 YHUKHUIITA
mxoOui Tabcup kypcatkmokaa. [y 6unan 6upra 1T- undpary3unmacuam camapaiu
KypUIIl MyXUM axamusiT kacO »TMokaa. Kymruna naenamiap y30K BakTAaH Oepu
THOOMET coxacuaaru HHHOBaMsIapAan (aon doimananmoxaa. Yinap opacuaa:

- OeMopap Ba XoaumJiap OWIaH TEIEKOHCYJIBTATIINS;

- (uznonoruk napameTpiaapHu MacodaaaH Kaiia KUJIHIIL,

- TypJIU Myaccacayiap ypracujaa 6eMop MabIyMOTIApUHU aJIMAIITHIIL,

- pean BaKTJa >KappOXJIMK apaianlyBIapHA Ha30paT KUJIHII Ba X.K.

Bbynapaunr Gapuacu THOOMETAA axOOPOTIAIUTUPHUILIHU SHTU OOCKUYra onauod
YUKUII WMKOHMHW OepraH Ba axojura THOOWH &€paamM KYpCaTHIIHHU SIXIIHIIAIIra
nxoOui Tabcup kypcarrad [T HUHT >KOpUM STUIMIIKA OpKaIM aMajra OIIMPUIIAIN.
Xo03upru BakTAa THOOMN axOoOpOT TU3UMIIApU TOOOpa PUBOXKIAHMO OOpMOKHIa, Oy
COFJIMKHM CaKJjall MyacCacaJlaApUHUHT SHaJa camapald Ba Te3 uiulamwura Epaam
Oepamu. SlHrm THOOWMN TEXHOJOTHUSJIAPHU SpATUINTa WYHANTUPWITAH MOJHUSBHMA
Mabnarnap Oy jkapa€Hra Ba MaBXyd XWU3MaTIAPHW TAKOMHJLIIAIITHPHUILNTA VHKOOMIM
TabCUP KYypCcaTMOK/Ia.

CoFJIMKHU CakJalIHU aXO0pOTIAIITUPUII MKU(OKOPIAPHU SHT CYHITH WIM-(paH

IOTYKJIapHUIaH Xxabapop KWIKIITA KapaTUirad Kyriad TagoupiaapHu Y3 Uuura ojiaiu.
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by knuHuka Ba mM@oOXOHa XOAMMIIAPUHU camapaiy Tauiépiiall Ba MaJlaKaCHHU
omwupuira €pgam  Oepaau. TuOOuit  axOopoT TEXHOJOTUsUIapU  EpJaaMujia
mudoKopiap XM uiiamura épaam Oepajurad CYHrTu Kamduérinap Xakuaa Te3na
MabJIyMOTJIap OJUII Ba YVpraHuiuiapu MyMKuH OYymamu. By, aliHuka, yekka axonu
NYHKTAapUIa UIIaiaurad THOOUET XoquMIIapu YUyH KyJa MyXuM XUCOOTaHa Iu.

TuOG6muérra MHHOBALMSAJIAPHU KOPUIM AITUII XKyJa TE3 Ba MyaMMOCH3 amajra
OILIMPHIIA]IN. Tuboui XU3MATIapHUHT UHTEpPercu Ta€piaHMaran
doigananyBumiIap yuyH o4MK xoiga Oyiaau, Oy 3ca mm@oxoHa XOAUMIIApUTa sIHTU
TEXHOJIOTUSAJIAPHU OCOH V3namrTupuiiapura &Epnam Oepanu. bynaan Tamkapw,
unuiad YyuKapyBuMiap ojaria JacTypuil MaxcyiaomiapaaH (oilaJaHUIIHUHT HO3UK
TOMOHJIApUHM TyIITyHUIUTapura épaam o6epaan. Kucka TpeHMHTHU TyraTraHjaH CYHT,
THOOMET XoauMIIapy KyHHJaruiiapHu Oakapaouiuaiu:

¢ JIOKAJI Ba I100a1 KOMIBIOTEP TAPMOKJIApUa UIILJIAIIHH;

¢ aX0OPOT pecypceiiapuian (Hoii1anaHUIIHM;

¢ MaBJIYMOTJIAp TU3UMUAH Ba MabJIyMOTJIap Oa3acujaH (ponanaHUIIHU

o TEJICKOH(Epenus YTKA3UILIHU.

CofnMKHU CaKJIallHU aXxOOpOTIAIUTUPULI JOUpPACHAa MWUIMM TeneTuOoOuér
TU3UMUHU SpaTUIl 3apyp. YOy Mypakkad MyaMMOHM TYFpHU Xaj KHJIMII THOOHI
épmam cudaTtuHU ce3wiapid  Japaxaaa SXIIWJIaWId Ba YHUHT HApXUHU
onTuMasiamTupaau. AvHu, mudokopiaap OolIKa mMamiakaT €KM Myaccacajapura
Oopunuiapu yuyyH mabjar akpaTulljiapyu mapT dMac, YyHKH yiaap macodaman Typud
KATHAIUIIUIAPU MyMKUH OYIaau.

Kaxon amanuéTu IIyHH KypcaTaJuKH, COFJIMKHHU Cakjall coxXacura axoopor
TEXHOJIOTHSITAPUHHU KOPHUH 3TUIIT OeMopiiapra Xu3MaT KypcaTull cu(aTuHu OMIUpHII,
TUOOUET XOMMMIIAPUHUHT MIIMHYU CE3WJIapiiv Jlapa)kaja Te3/alllTUPUII Ba OeMopiiap
VUyH XapakaTlapHU KaMaWTUpUII MMKOHMHM Oepaau. 3aMOHAaBUU JACTypHid
MaxcyJaomiap KIWHWKAa WINWHU TyOJaH SHTHU JApakara ONu0 YWUKUAII WMKOHWHU
oepanu.

Cornmukan cakiam coxacugaru IT kyiwmarn BasudanapHu Xajdl KHJIMIITa
MMKOH Oepaau:

e OeMopIiap XUCOOWHU IOPUTHIII,

e OeMopiap axBoJUHHU MacodagaH Typud Ky3aTull,

e OenruiaHraH AaBojall yCYJIHHH Ha30paT KUIIUII,

® TAJIKUKOT HaTH>XKaJlapuHu cadyJiall Ba y3aTHIIL

e 111 X0AUMJIApTa Maciaxatiap Oepul;

234



e MacogaBuii TAbIUM OJIHIII.

3amonaBuii IT-man ¢oitnananum OeMOpIapHUHT COFJUFUHU JTUKKAT OWiIaH
Ky3aTUIl UMKOHUHHU Oepanu. OJAMHTHA KOFO3JIM MabIyMOTIap YpHHUra KUPUTUIITAH
AIIEKTPOH THOOUN MabllyMOTHOMAa, THOOUM aHKeTalapHU TYJIIUPUII YUyH KeTaJuraH
BaKTHM Kamailtupuiira ¢&pnam Oepaau, OYHUHI HaTWxkacuaa OemopiapHU
TEeKIIUPHUILTAa KYNPOK BakT capduanaau. bemopnap xakumaru Oapuya mMabiIyMOTIap
muQoxoHa XOAUMIIApU YYYH MaBXKy[ OViraH siroHa SJEKTPOH XYXKaraa TaKIuM
sTunagd. TeKmupyBnap Ba MyoJjaxajaap HaTHxkaiapu Oapua MablyMOTIap IapXol
ANEKTPOH THUOOMU KapTara KupuTwiaau. by Oomka mmudokopiaapra MabiyM OUp
oemopiapHu pgaBoyaml cudaTuHu Oaxonamra €paam Oepaau Ba YHUHT HOTYFpU
JABOJIAHTAHJINTUA €KUM HOTYFPU TalIXWC KYWWITaHJIUTHMHU aHUKIANIa XaMm &Eplam
oepanu.

CornkHM ~ cakjamga  axOopoT — TEXHOJOTHWslapuaaH  (oigamaHuml
mudokopiiapra Aespiid UCTalATaH BaKTaa OeMopiiap OuiaH OHJIAMH MaciaaxaTiaaliuin
MMKOHUHU Oepaau. By yekka Xyaynnapna sIIoOBYM axojura THOOMI Xu3MaTiapAaH
doiiganaHuill UMKOHUSTIAPUHM oOmupaau. SbHU Manakanu TuOOU EpaaMHu
MacodaaH TypuO onuiIapu MyMKUH OViaiu.

bemopmap Ba wmmdokopimap TEKIIMPYB Ba Maciaxamiap Y4YyH Y30K
Macoamapan Oocub YyTtunutapu mapt sMac. [T Epmammuma MyTaxacCHC yHra
MypoyKaaT KuJiraH OeMOpHU axBOJIMHM MacodanaH 0axoiiail oagyd Ba YHUHT Oapua
TeKIIMPYBIApU HATWKAJAapy OWIAaH TAHWIIMII MMKOHHM OY/lamd. Y3apo TabCcHp
KWIAITHUHT OyHJal ycy/utapu Hadakar (U3MOIOTUK MyaMMOJap Yy4YyH, Oajku
MICUXOJIOT €KW TICUXHATp €pJaMura MyXToX Oynaran Oemopiap y4yH xam dounganu
Oynmaau. AynuoBu3yan anoka ImM@oKop Ba OeMop Vypracuaa Kepakiu aloKaHU
VpHaTHIII Ba yHra Kepakjiu THOOUN EpAaMHM KypcaTHIl YYyH Kyldall MMKOHHUATIA
sparajy.

IOxopumarunapgan Xxynoca KWiraH XoOJJa COFIMKHM cakjamga axoopor
TeXHOJNOTHsIIapuIaH (oigamaHuITHUAT ad3auTuKIapura TyXTaldapuaan Oyiicaxk,
IIYHU aWTUIl MYMKWHKH WHHOBAIMSUIAD YYYH VIKAaH CaIOXHMAT THOOWN Xu3Mmar
KYPCATUIIIHUHT Aespiu Oapya skaOxamapura MKOOMH TabCUpP KYpCaTUIl WMKOHUHU
Oepamu. Em Ba Taxkpubacus XomMMIApHH Kypciap, CeMHUHApiaap Ba OOIIKA
TagOupmapra caéxarmap TyainiM  y30K BakT =~ HWIUIaMaciIMKIapra  XoKar
Kojaupmacaad macodaaan Typud ykutuira épaam oepaau. lllynunraek, 6y THOOUET
XOIUMIIApUTa JIOMMO SIHTWIIMKJIapJaH Xxa0apaop OYnuIl, COFJIMKHU —CakJjall

coxacuaaru 0apua SSHTUJIMKIapHU Te3a YpraHuill UMKOHUHU Oepajiu.
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bynnan tamkapu, IT Texnomorust €pmamuaa mmdoxoHa EKM KIMHUKAHU
camapaiu OolKapuill UMKOHHUTra sra Onpiamui. Kym tapmokian THOOMET TU3MMHUHU
OolIKapyB, Kaapjaap OWJIaH HIUIAll, peXalalllTUPUII Ba OIOMKETIAIITHPHIILL,
oMmOopiapHu OomIKapuill Ba OomKa Kymjad BasudagapHd aBTOMATIAIITHPAIH.
COfJIMKHY CaKJIallHU aBTOMATJIAIITUPHIL THOOMET MyaCCAaCUHUHT MaXOypuid CyFypra
KaMFapMacy Ba XyIyIWd XOKUMHSIT OpraHjapu OWJIaH y3apo XaMKOPJIUTHUHU sTHA/Ia
camapanu Wynra KyHuin IMKOHUHU Oepanu. TuOOoueTnarn axoopoT TEXHOIOTHsIIapU
muGOKOPIAPHUHT XaM, peecTp, Te3 THOOu épaam Ba OoIlKa Oapya XU3MaTIapHUHT
XaM XapakaTJlapuHU ONTUMAJUIAIITUPUIIT HMMKOHUHM Oepanu. HHHOBammsiiapHu
KOPUHM ITUII MONUKIMHUKA EKU MU(POXOHAHU TOpU-TapMOHIIAp OWiIaH TabMUHJIAII
CXEMaCHHH COIJANAIITHPHUINTa XaM EpliaMm OepHInr Kepak. Yiap Epaamuna gapoma
Ba YMKUM OICpaIMsUIapuHA pyWxarra ojiuil, ¢GoHa OallaHCIapyuHN Ha30paT KHJIWII,
JOpY BOCUTAJAPWHM €TKAa3uO OepuIl y4yH apusajap pacMUNUIAIITHPHUII, TOPH
BOCHTAJIap HCTEHMOJIIMHM HA30paT KWIHII, SPOKIWINK MYQJaTd YTraH JOpH
BOCUTAJIAPUHU XUCOOJIaH YHMKAPHUII, XUCOOOTIIAPHU IIAKUIAHTUPHUII Ba TETUIUIH
opranyapra TakJauM STHIII MyMKUH OV1au.
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IJIEKTPOHHASA MEJIUIINMHCKAS 3AIIUCH (ELECTRONIC MEDICAL
RECORD, EMR) U MEJULHUHCKUE ITPUJIOKEHU S
Kyaparuiinaes M.b
Tawkenmckuti yHugepcumem uH@OpMayuoHHbIX mexnonro2uu umenu Myxammaoa

Anv-Xopasmuu, Tawkenm, Y30exucman

AnHorauusi: CoBpeMeHHas TeleMeauIlmHa — 3To cepa MEeTUIIUHBI, KOTOpas
HCIIOIB3YyeT MH(POPMAIIMOHHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH JIsl YIaJICHHOTO
oOcecrneueHNsT MCAUIMHCKOM TOMOINM MalMEHTaM. JTO MOJKET BKIIOYAaTh B CeOs
KOHCYJIbTAllMd B PEKHMME PEAJbHOTO BPEMEHU C BpadaMu, Mepefaqy MEIUIIMHCKHUX
JAHHBIX M PE3yJbTaTOB 0OCIICIOBAaHUM, YIaJICHHOE MOHHUTOPHUHT COCTOSHUS
MAIMEHTOB, TEJIEAUArHOCTUKY, JJICKTPOHHYIO 3alliCh Bpadeii M MHOIO€ Jpyroe.
OnHuM M3 TPEUMYIIECTB COBPEMEHHOM TEJIEMEIUIIMHBI SIBISETCS BO3MOXKHOCTH
YIAJIEHHOTO OO0ECMeYeHrsT MEAUIIMHCKONM TMOMOIIM TalMeHTaM, HaXOAIIUMCS B
OTJAJCHHBIX palloOHaX WM TPYIHOAOCTYIHBIX MECTaX, a Takke obecrieueHue Ooiee
yI0OHOTO JOCTYyNa K MEAMIIMHCKOM TOMOIIM ISl TAllMeHTOB, HE B COCTOSHUH
MOCETUTh Bpaya JINYHO.

KawueBble ciaoBa: TenemenuuuHa,  JUCTAHLIMOHHAS  JAUArHOCTHKA,
MOHUTOPUHT, HAOIOIEHNE, TEIePATUOJIOTHI, MOOUIILHBIC TIPUIIOKEHHUS, BUPTyaJIbHAS
KOHCYJIbTaIUsl, MEIMIIMHCKUE 3aITUCH.

OCHOBHAS YACTDb. DOnexrponHas MeaunuHckas 3anuchk (Electronic
Medical Record, EMR) - 3TO 5J€KTpOHHBIH JOKYMEHT, KOTOPBIA COAEPKHUT
MEUIIMHCKYI0 MH(OPMAIIMIO O MallMeHTe, BKIIOUas UCTOPHIO OOJIE3HH, PE3YJbTaThI
1a00paTOPHBIX U HWHCTPYMEHTATIBHBIX HMCCICIOBAHHM, CIUCKHA JIGKAPCTB U JAPYTYIO

uH(OPMAIHIO, CBSI3aHHYIO C 3[0pOBbEM maruenTa [1].
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EMR npeacransier coboil udpoBy0 BEPCHUIO TPAAUITMOHHON MEIUITMHCKOMN
3amucH, KoTopas paHee Oblja BefeHa Ha OyMaxkHOM HocuTene. Mcnons3oBanue EMR
MIO3BOJISICT BpadaM M MEIUIIMHCKOMY MepcoHany 3¢G@(EKTUBHO W OBICTPO IMOJIydYaTh
JOCTYNl K MEIUIMHCKONW HMH(pOpMAIMU O MallMeHTe, COKpaIllaTh BpeMs Ha IMOUCK U
aHanu3 nH(OPMAITUH, CHIDKATh PUCKH OITUOOK B JUATHOCTUKH W JICUCHUH, YTyqIlIaTh
Ka4eCTBO MEJIUIIMHCKOM ITOMOIIIH.

EMR 4acto wuHTErpHpyroTCsi € APYTMMH CHUCTEMaMd B MEAULUHCKOM
YUPEKJICHUH, TAKUMHU KaK CUCTEMBI 3aKa3a Ja00paTOPHBIX MCCIIEIOBAaHUN U CUCTEMBI
yIpaBJ€HUS]  JICKAPCTBEHHBIM  HA3HAYECHHEM,  4TO

IIO3BOJIACT yiaydlaaTb

B3aMMO/JICHCTBUE MEXIY HUMHU M COKpallaTh BPEMS Ha BBIIIOJIHEHUE MEIUIIMHCKUX
npouenyp [2,3].
g my.gov.uz 0 o @ >

2

Yenyra: 3aniuce Mo Npuis K Bpavy

e Sotpee 0 Nt Y YIYAY 3 JESEI P20 Mt

Puc 1. Obpasey ycnyeu 31ekmpoHHOU MEOUYUHCKOU 3anUcu Ha nopmane my.gov.uz

Ta6auya 1. ITnrocet u Munycol 3.1eKMPOHHON UUPPOEOIL 3anucu

Ne ILrocel Munycbl
BricTphIil tocTyn K MEAUIIMHCKOM HeobOxomuMocTh BHEIPEHUSI U TTOJACPKKA
1 “H(OpPMAITH O MAIMEHTE B PEKUME PEATHHOTO | COBPEMEHHBIX TEXHOJOTUN U CUCTEM, YTO
BPEMEHH, UTO TIO3BOJISIET BpauaM OBICTpEe U MOKET OBITh IOPOTOCTOSIIUM U CIOKHBIM
TOYHEE MTOCTABUThH IMArHO3 U HAYATh JICUCHUE. | MMPOIIECCOM.
Jlyumiee kauecTBO MEIUIIMHCKON OMOIIU U
Puck napymenus: KoHQUICHITUATEHOCTH
OoJTpIIasi TOUHOCTH JMATHO30B Oyraromapst
2 MAIMEHTOB U BO3MOXXHOCTh KHOEpaTak co
COBPEMEHHBIM AJITOPUTMAM U TEXHOJOTUSIM
CTOPOHBI 3JIOYMBIIIJIEHHUKOB.
00pabOTKN MEAMITMHCKUX JAHHBIX.
Hexoroprie MequIIMHCKHE CKICHUS
ViyuiieHHoe ynpaBieHHUE JIEKapCTBEHHBIMU p s YApeRKI
MOT'YT CTOJIKHYTBCS C MPOOIEMaMu B
3 | Ha3HAYEHUSMH, COKpAICHUE PUCKOB OITMOOK B
0o0y4eHHH MepCcoHaa U aJanTaluid K HOBBIM
JIO3UPOBKE U BBIMTUCKE JICKapCTB.
MpoIIeCCaM U TEXHOJIOTHSM.
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DKOHOMHUYECKUE BBITO/IbI, CBS3aHHBIE C Hexoropsie nanmeHTsl MOT'YT UCIIBITHIBATh
COKpAIIIEHHUEM HCII0JIb30BaHUsI OyMasKHOM 0€CIOKOMCTBO MO MOBOAY TOTO, KaK UX

4 | moKyMeHTaluu, ynydmeHuem 3pGeKkTuBHOCTH | JaHHBIC 00pabaThIBAIOTCS U XPAHSTCS, YTO
MEIULMHCKON MOMOIIM U COKPALICHUEM 3aTpaT | MOXKET IPUBECTU K HAPYIICHUIO JOBEPHUSI K
Ha JI0JIrOCPOYHOE XPaHEHUE JOKYMEHTOB. MEIULUHCKOMY YUPEKIECHUIO.

MeauumHCKHe NPHJIOKEHMS - 53TO IPOTrPaMMHOE OOECHeueHUe ISl
MOOWJIBHBIX ~YCTPOMCTB, KOTOPOE€ TIOMOTaeT IMOJb30BaTENIM OTCIEXKHUBATh U
YOPaBISATH CBOMM 3I0pPOBbEM, MOMy4YaTh IOCTYN K METUIMHCKONW HWH(pOpMAaIuH,
oOIIaThCs C BpadyaMu U NOJTy4aTh KOHCyJIbTauuu [4,5].

Cy1iecTByeT MHOKECTBO MEIULMHCKUX MPUIIOKEHHUH, KOTOPbIE MOTYT OBITh
MOJIE3HBI JUIsl TOJIb30BaTeNiel, B 3aBHUCUMOCTM OT HX MOTpeOHOCTEH M LENeH.
Hekoropeie u3 Hambosiee pacrnpOCTpaHEHHBIX TUIIOB MEAUIMHCKUX MPUIIOKEHUN
BKJIIOYAIOT B CEOSI:

1.IlpunoxkeHuss JAJsi yHpaBJeHUsl 3A0poBbeM M (UTHECOM: Takue
MPUWIOKEHUSI MOMOTAIOT OTCIEKUBATH (PU3NYECKYIO AKTUBHOCTh, JUETYy M BEC, a
TaKXe MPEAOCTABISIOT COBETHI M0 YIYUIIEHUIO 00I11Ier0 310poBbs [6,7].

2.IlpuiioxeHus1 AJisi yNPaBJIeHUs JT03MPOBKH JIEKAPCTB: 3TH MPUIOKECHUS
IIOMOTAIOT OTCJIEKUBATh IPUHUMAEMBIE JIEKAPCTBA U HAIIOMUHAIOT IOJIb30BATEISAM O
HEO0OXOMMMOCTH UX TIpHEMA.

3.IIpuitoxkeHust Ajasi MEIUIMHCKONH JUATHOCTUKH: ATH MPUIOKEHUS MOTYT
IIOMOYb MOJB30BATENI0 TPOBECTH MPOCTOM MEIULMHCKUM TECT W MOJYyYHUTh
MIPEABAPUTEIBHYIO INaTHOCTUKY HA OCHOBE MOJIyYEHHBIX PE3YIAbTaTOB [7].

4. 11punokeHuss JJsi MeIMIUHCKON KOHCYJbTAUMH: TAaKUE MPUIOKECHUS
IIPEIOCTABISAIOT BO3MOYKHOCTh KOHCYJIBTAalMM C BpadyaMd M MEAULMHCKAMU
CHEeUaICTaMU.

S.IIpuioxeHusi JIsi MOHUTOPHUHIA 3[A0POBbSI: OTU MPUIOKEHHUS MOTYT
OTCIIEKUBATh Pa3JINYHbIe MEIUIIMHCKHUE MOKA3aTeNId, TAKUe KaK KPOBSIHOE JaBJICHHE,
YPOBEHb IITFOKO3bI B KPOBU U JAPYTHE.

6.1lpuiioxkeHus1 AJsi MeIMUMHCKOI0O O0pPa30BaHUsI: TaKUe MPUIOKCHUS
MOTYT MPEAOCTaBIATh OOyYaloIIUiA Marepuan IO MEIULIUHCKOW TeMaTuke Jis
MAIMEHTOB U MEIUIIMHCKUX CIIELIMAIACTOB.

OnHako, HEOOXOOUMO YUWUTHIBaTh, 4YTO MEIULUHCKAE NPUIIOKECHHUS HE
ABJIAFOTCS. 3AMEHOM U1l KOHCYJIBTAllMM C BPa4OM M HE MOT'YT JUAarHOCTUPOBATh WU
aeuuTh 00se3Hu. Iloap3oBarenu AOMKHBI MCIONb30BATh MEAUIIMHCKUE MPUIIOKEHUS

KaK JOIIOJIHCHHUC K MCHHHHHCKOﬁ IIOMOIIIM, a HC KaK €€ 3aMCHY.
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QOOEKTUBHOCTDb UCITIOJIB30OBAHHUSA HOBBIX METOJ10OB
TEJEMEIULWHBI J1J151 IMEPBUYHOM TMATHOCTUKHN
Kyopamunnaee M.b, AIxuuboee P.3, Cuoouxoe b.H
Tawkenmckuil ynugepcumem uH@GOPMAyYUOHHbIX mexuHonocuu umenu Myxammaoa
Anv-Xopasmuu, Tawkenm, Y30exucman
AnHotauusi: CoBpeMeHHas TeJieMeuIMHa — 3TO0 cdepa MEAUIUHBI, KOTopas

UCTIOJIB3YeT WH(POPMAIIMOHHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTHH JIJIsl yIAJIEHHOTO
oOecrieyeHnsT MEIUIIMHCKOM TOMOIM TMalueHTaM. JTO MOXKET BKIOYaTh B ceOs
KOHCYJIbTAIlMM B PEKMME PEaTbHOrO BPEMEHU C BpadaMu, Mepenady MeIUIUHCKIX
JaHHBIX W PE3yJbTaTOB OOCIICOBAHUM, YHAJCHHOE MOHUTOPHHT COCTOSIHUS
NAIMECHTOB, TEJICAMATHOCTUKY, JJICKTPOHHYIO 3allUCh Bpadyeld W MHOTOE JPYToe.
OmHUM W3 TPEUMYIIECTB COBPEMEHHOW TEIIEMEIUIIMHBI SBISICTCS BO3MOXKHOCTH
YIAJICHHOTO OO0CCIeYCHHUsST MEIUIIMHCKON TOMOINM TMAIlMeHTaM, HaXOJSAIIUMCS B
OTHAJICHHBIX paiflOHaX WM TPYIHOMOCTYITHBIX MECTaxX, a Takxke obecrieueHue Oosee
yIOOHOTO JOCTYNa K MEIUIIMHCKON IOMOIIM JJisi MAlMeHTOB, HE B COCTOSHHH
MOCETUTH Bpaya JINIHO.

KawueBbie caoBa: TeneMmenunuHa, JUCTAaHIMOHHAs  JUArHOCTHUKA,
MOHHUTOPHHT, HAOJIOICHHE, TEICPATUOIIOT S, MOOWIIBHBIC IPHIIOKCHHUS, BUPTyaIbHAS
KOHCYJIBTAIIHS, METUIIMHCKHE 3aITUCH.

OCHOBHAA YACTD. TenemeaunmHa — 3TO HCIOJIB30BAHUE TEXHOJIOTHIMA
UH(POPMALMOHHON ¥ KOMMYHUKAITMOHHOW TEXHOJIOTUU IS TUATHOCTHKY, JICUCHUS U
MOHHMTOPUHTA 3J0pOBbS TAIlMEHTOB Ha pPACCTOAHUU, 0O€3 HEeoOXOAUMOCTHU
¢u3nUecKoro MpUCyTCTBUS Bpaya U MaleHTa B OMHOM MecTe. TeneMeTuIiHa MOKeT

BKJIIOYaTh B  ceOs YAQAJICHHBIC KOHCYIbTAOWH, AUCTAHOMOHHOC MOHUTOPHUHI
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COCTOSIHMSI ~ MAIlMEHTa, a TaKXe yOAJEHHOE [MPOBEACHUE MpOUEAYyp H
JUArHOCTUYECKUX HccieaoBanui [1,2].

TenemenuuuHa  TMO3BOJIIET ~ NAUMEHTaM  MOJy4aTb  KAYECTBEHHYHO
MEJUIMHCKYIO MTOMOIIb, HE BBIXOJS M3 JOMa WU HE MOKHIas MecTa paboThl, YTO
0COOEHHO YyMOOHO I TAIMEeHTOB, KOTOPHIC JKMBYT B YIAJICHHBIX paldoHAX WU
UMEIOT OTPaHWYEHHYI0 MOOWJIBHOCTh. TemeMemuiinHa TakKe MO3BOJISET COKPATHUTH
BpeMsl OXHJIAHUSI Ha TMPUEM K Bpadyy U YIYYIIUTh JOCTYMHOCTh MEIUIIMHCKOU
IOMOIIIH B LIEJIOM.

OnHako, Ba)XHO IIOHMMAaTh, YTO TEJIEMEIULMHA HE MOXET IOJIHOCTBIO
3aMEHUTh TPAJAMIIMOHHYIO MEAMIIMHY, OCOOCHHO B cllydasx, Korja TpeOyercs
(bu3nyecKuil OCMOTpP MaIMEHTa UM MPOBEICHUE CIOKHBIX MEIUIUHCKUX MPOLETYD.
TenemenuuuHa TaKKe€ MOXET CTOJIKHYTBCS C HEKOTOPHIMHU TEXHUYECKUMU H
OpraHU3allMOHHBIMU TTPOOJIEMaMH, TAKUMH KaK HEJOCTATOYHasi CKOpocTh IHTEpHET-
COCIMHEHHUS, CJIOKHOCTM B Tiepefadye M XpaHEHUUW MEAMIIMHCKUX JaHHBIX W
po0JIeMbI ¢ KOHPHUACHIIMAIBHOCTHIO HHpopManuu [3].

TeM He MeHee, TeleMEIMIIMHA — 3TO BA)XXHOE HANpaBJICHUE PA3BUTHUS
MEJIULNHBI, KOTOPOE MOXKET YJIYUIINTh AOCTYIMHOCTh M Kauy€CTBO MEIUIMHCKOM
MTOMOIITH )11 OOJIBIIEro YKciia MalueHTOB.

Tenemenuimua NpoAOIKAET AKTUBHO PA3BUBATHCSA, U MbI MOXEM OXHUIATh
JAJBLHEUIIIEeTO YIYUIlIeHUs] U PacIIupeHus: €€ BO3MOXKHOCTEeH B OymyieM. HekoTopsie
W3 HalpaBJICHUN pa3BUTHUS TEIEMEIUIIMHBI BKIIFOYAIOT B CEOSI:

1.Pa3BuTHe TEXHOJOTHH U OOOPYIOBaHUS I YyNAJCHHOW TUArHOCTUKU WU
nedyeHus: B HacTosimiee BpeMsi TEIEMEIULMHCKUE TEXHOJOTHH YK€ HCIOIb3YIOTCS
JUIs Tiepelladyd JaHHBIX O TalMEeHTaX W MPOBEACHUS KOHCYJIbTAllMd B PEXKUME
peaqbHOrO0 BpEeMEHHM, HO Oyayliee TeJleMEAMWIIMHBI BKJIOUaeT B cebs  Oosee
COBEPIIECHHBIE TEXHOJIOTUH, KOTOphIE TIO3BOJIAT NPOBOJUTH 0O0Jie€ TOYHYIO H
NeTaTU3UPOBAHHYIO JUArHOCTHKY, HalpUMeEp, HCIOJIb30BaHUE BUPTYAIbHOU W
JIOTIOJTHEHHOM peaylbHOCTU WJIM HelpoceTei [4].

2.bonee mMpoKoe pPACTIPOCTPAHCHHE TEIEMEIUIIMHCKUX YCIyT: Ha JaHHBIA
MOMEHT TEJIEMEIUIIMHCKUE YCIYTH TOCTYIHBI JaJe€KO HE BCEM MallMEHTaM, OJIHAKO B
OyIymieM OHM MOTYT CTaThb 0OoJjiee MIMPOKOJOCTYMHBIMU. DTO MOXET BKJIIOYATh B
ce0si  HCMOJB30BAaHHWE  TEJIEMEAMIIMHBI B  TOCYJAPCTBEHHBIX  MEAMIIMHCKHUX
YUPEKICHUIX, a4 TaKKE€ PACIIMPEHUE TEIEMEAULUMHCKUX YCIyr IS MAlUEHTOB C

XPOHUYCCKUMH 3a00JI€BaHUSIMH U HMHBAaJINAO0B.
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3.YnyulieHue uHTErpaluy CymecTBYIOMUX TEXHOJOrul u cuctem: OgHol U3
npo0ieM COBPEMEHHOM TENIEeMEIUIIMHbI SBISIETCS HEJOCTATOYHOE B3aMMOJICHCTBUE
Pa3IMYHBIX CUCTEM U TEXHOJOTHUM, YTO MOXKET MPUBOJIUTH K MpoOiieMaM ¢ rnepeaadeit
JAHHBIX W YIPaABICHUIO MalMeHTaMu. B OyayiieM Mbl MOXKEM 0XXHAATh OOJIBIIEro
BHUMaHUSI K WHTErPAMU PA3JIMYHBIX CHUCTEM M TEXHOJIOTHUH [JIsl YIy4YIIEHUS
KaueCcTBa MEIUIIMHCKOW TOMOIITH.

4.PazpaboTka HOBBIX CTAaHJAPTOB ¥ HOPMATHUBHBIX aKTOB: Pa3Butue
TEeJIEMEIUIMHBI  Takke TpeOdyeT ycuiaud B 00JACTM  CTaHIAPTU3ALUU U
peryiaupoBanus. B OyayiieM Mbl MOKEM OXKUJATh Pa3padOTKH HOBBIX HOPMATHUBHBIX
aKTOB M CTaHJIApPTOB I YJy4IIEHUs OE€30MaCHOCTH W KOH(PHUIACHIIMATHHOCTU
JAHHBIX, & TAK)KE MTOBBIIICHUS Ka4eCTBa MEIUIIMHCKON MOMOIIH [5].

[Ipenmerom TeneMEAUIIMHBI SBIACTCS TepeAadya MEIUIMHCKUX JaHHBIX
(uHpOpMaLIMK) HA PACCTOSHUU C OJHOTO IMyHKTa Ha Apyryto kak: Y3U, MCKT, OKT;,
OXOKT, nabopatopHble aHHbIC, PEHTTEHOBCKHME CHUMKH U T.J. TexHOoJorhueckas
MOJIJIEPKKa TAaKOTO Poja METOJI0OB METUIIMHBI HE MOXKET ObITh MOIVIONICHA Ha PaBHE C
npyrumu cepamu. TenemenuinHa sBISETCS HE OTACIBHON cepoi, a 4acThiO WIH
KE CIY>KUT HOBBIM HarlpaBieHUEM B olOnactu 3apaBooxpaHeHus [7]. Celuac kak
HUKOT/IA, TEJICKOMMYHHUKAIIMOHHBIC TEXHOJOTHH MUMEIOT MEPCIEeKTUBY MJis OOJIBIINX
YCIIEXOB BO BCEX BHUJAX JEATEIBHOCTH YeJIOBEKa, BHEAPEHUE UX B 3PABOOXPAHCHUE
NaéT IIAHC OTKPBITh HOBBIE PEIICHUs Ui JAUArHOCTUKHU 3a0oyieBaHUU. Takum
o0pa3oM MOXEM CcO3/1aTh TaKyl0 CHCTEMY, TJ€ BCE MEAMIIMHCKUE YCIyTd
BOILIONIAIOTCS B OJHY CHUCTEMY, [JIi CBOEBPEMEHHOIO JICUCHUSI U TIEPBUYHOMN
JUAarHOCTHUKH.

Tenemenuuuua crocoOHa NPOSBUTH ce0sl B OTHAIEHHBIX KpasX CTpPaHbI, 7
€CTh HW30BITOK MEIUIIMHCKUX KaJApOB, YTO CHOCOOCTBYET HEMEIJICHHOMY
PAaCCMOTPEHUIO TaKMX BAXKHBIX 3aJa4 B 00JacTy TejaeMenuuuHbl. Vcmosb3oBaHue
TEJIEMEIUIIMHBI TTO3BOJISICT, HAIIPUMEpP, OKa3bIBaTh KOHCYJIbTATUBHBIC MEIUIIMHCKHE
YCIIYTY B T€X pailoHax, i€ y NallME€HTOB HET BO3MOXKHOCTH MOJIYYUTh MOMOIIb Y3KUX
CIECHHAINCTOB HANpPAMYIO B YyupexaeHuu. Ho M B OrpOMHBIX MeEramojiucax Hu
Pa3BUTBIX CTpaHAaX TEJIEMEIUIIMHA MMEET HE MEHblllee 3HaueHue. bnaromaps ei
3HAQUUTEJIBHO COKpAIlaloTCsl pacxoibl Ha JIeYECHUE, TMOBBIMIACTCS KaueCTBO
JTMAarHOCTUKU W Peau3yeTcs BO3MOKHOCTH YIAJ€HHOTO MOHHMTOPHUHIA COCTOSHUS
3I0pPOBbsI. DTO OCOOCHHO BaXXKHO JIJIs1 MAIUEHTOB C XPOHUYECKUMU 3a00JIEBaHUSIMU U

HOKHUJIBIX JIIONEH.
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TIBBIY OLIYGOHLARDA TA’LIM-TARBIYA JARAYONIDA
ZAMONAVIY AXBOROT TEXNOLOGIYALARINING
IMKONIYATLARIDAN FOYDALANISH
Sayfullaeva Dilbar Izzatillaevna
Toshkent tibbiyot akademiyasi

Zamonaviy axborot texnologiyalaridan foydalanishda, o‘qituvchi uning
mazmuniga ko‘ra bir qancha vazifalarni bajarishi mumkin. Faol foydalanish
imkoniyatiga ega kompyuter texnologiyalari quyidagi asosiy didaktik funksiyalarni
bajaradi:

- multimedia texnologiyasini qo‘llash evaziga talabalarda fanlarga qiziqishni
rivojlantiradi;

- bunda ta’limning interfaolligi tufayli talabalarning fikrlash qobiliyatlarini
faollashtiradi va o‘quv materialini o‘zlashtirilishining samaradorligi oshadi;

- real holatlarda namoyish qilinishi qiyin yoki murakkab bo‘lgan jarayonlarni
modellashtirish va ko‘rish imkoniyatini berishi bilan muhim hisoblanadji;

- o‘quv materiallarini o‘zlashtirilishi fagat darajasiga ko‘ra emas, balki
talabalar erishgan mantiq va qabul qilishlarining darajasiga ko‘ra ham samarali
hisoblanadi;

- masofadan turib ta’lim olishni faqat o‘zlashtiruvchi talabalar yoki internet
ta’limi uchungina emas, balki sababsiz dars qoldirgan talabalar uchun ham tashkil
etish imkoniyatini beradi;

- talabalarga mustaqil izlanish yo‘li bilan materiallarni izlash, topish hamda
muammoli masalalarga javob topish orqali ma’lum tadqiqot ishlarini bajarish uchun
imkoniyat yaratadi;

- talabalarning yangi mavzuni o‘zlashtirishi, misollar yechishi, insho, bayon
yozish ishlarida, o‘quv materiallari bilan mustaqil tanishish, tanlash va axborot
hamda ma’lumotlarni tahlil etish kabi masalalarni tez bajarish uchun sharoit yaratadi.

Ma’lumki, tibbiy ta’lim  mazmunini  takomillashtirishning  bosh
xususiyatlaridan biri kompyuter bilan muloqot jarayonida uning doimiy murojaat
qilinadigan «qo‘llab-quvvatlovchi axborotinni ko‘paytirish, kompyuter axborot
muhiti va hozirgi zamon talablariga javob bera oladigan darajadagi axborot
bazasining yaratilganligi, gipermatn va multimedia, o‘qitishda immitatsiya,
kommunikatsiya tizimlari gabul gilingan.

Tibbiy ma’lumotlar bazasi deganda, tibbiy axborotni kompyuter texnikasi
yordamida kiritish, tizimlashtirish, saqlash va foydalanish uchun tavsiya qilish
tushuniladi. Bir qator tibbiy axborotlarni an’anaviy qayta ishlash uchun ularni
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tayyorlashning standart shakllari mavjud bo‘lib, ularga bibliografiya, statistik
ma’lumotlar, referatlar kiradi. Tibbiy ma’lumotlar bazasi axborot tarkibiga statistik,
matnli, grafik va ko‘rinishli axborotlarni cheksiz ko‘p miqdorda va albatta,
belgilangan shakllardagi ko‘rinishlarini gabul qiladi. Bilimlar bazasi esa, yopiq
tizimda, mazkur mavzu bo‘yicha qo‘shimcha tibbiy axborotlarga ehtiyoj sezmagan
holda va uning har bir elementi, mantiq jihatdan bog‘langan boshqa elementlarga
chiqga olishi bo‘yicha tuzilmali axborotlashtirilgan tizimga ega bo‘ladi. Bunda ushbu
tibbiy bilimlar bazasiga kiritilmagan, ya’ni undan tashqi elementlarga murojaat
gilinishiga imkon bo‘lmaydi. Tibbiy bilimlar bazasining birlamchi bibliografik
o‘xshashlari sifatida turli ensiklopediyalar, lugatlar xizmat qiladi. Talabalar bilimi
sifatlarini test savollari yordamida aniglash va psixofiziologik rivojlanayotganligini
tashxis qilish magsadida kompyuter tizimiga eksport tizimi qo‘shimcha kiritilgan
bo‘lib, bu tizim yordamida elektron tarmoq orqali bilimlarni baholash va bu masala
bo‘yicha yetarlicha natijalarni aniqlash mumkin. Bunday dasturiy vositalardan,
ta’limdagi holat va uning maqgsadiga ko‘ra, ba’zan talabalarning ehtiyojlarini
chuqurroq anglash zaruriyati nuqtai nazaridan, ularning ma’lum fan sohasida
bilimlarini tahlil qilish bo‘yicha boshga bir hollarda esa, o‘qitishning psixologik
tamoyillarini hisobga olish maqgsadida keng foydalaniladi. Kompyuter yordamida
turli tibbiy ilmiy axborotlar, o‘quv materiallari bo‘yicha axborotlarni tavsiya
etishning boy imkoniyatlari, xususan ularga integrativ kurslarni kiritish, fanning tarixi
va metodologiyasi bilan tanishish, turli fanlar bo‘yicha ularning zamonaviy
darajasiga oid bilimlar, madaniyat va ijtimoiy ongga dahldor bilimlarni kiritish, ta’lim
mazmunini sezilarli o‘zgartirish va keskin boyitishga yordam beradi, uni
faollashtirish va rivojlantirishda muhim omil bo‘ladi. Kompyuter vositalari
yordamida mustaqil ta’limni tashkil etish nuqtai nazaridan tahlil etadigan bo‘lsak,
aksariyat, uning inter- faolligini, bevosita muloqot yordamida talaba o‘quv rejasida
ko‘rsatilgan istalgan fan sohasida maxsus o‘quv dasturlari yordamida tibbiy bilim
olish imkoniga ega ekanligi ma’lum bo‘ladi. Aynigsa, kompyuter texnologiyasining
ma’lum mavzuni o‘qitish bo‘yicha yoki alohida didaktik masalalarni hal etishda
foydalanish kabi holatda («kirib boruvchi» texnologiya nomi bilan mashhur),
shuningdek, o‘qitishda ma’lum texnologiyaning asosiy, aniglovchi va eng muhim
tavsiflovchisi sifatida kompyuterni qo‘llanish holatida kompyuter va boshqa
texnologiyalar orasidagi munosabatlar masalasi juda dolzarb sanaladi.

Kompyuterli o‘qitish metodikasining boshga bir muhim xususiyati, u o‘qitish
jarayonining barcha bosqichlarida, jumladan, yangi o‘quv materialini tushuntirishda,
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qaytarishda, umumlashtirishda, talabalarning ma’lum fan bo‘yicha erishgan bilim,
malaka va ko‘nikmalarini tekshirishda namoyon bo‘ladi. Bunday jarayonda
o‘qituvchi kompyuterning talaba uchun turli vazifalarni, xususan o‘qituvchilik, ishchi
qurol, ta’lim ob’ekti, o‘zaro muloqot kabi funksiyalarni bajarishini bilishi kerak.
Bunda o‘qituvchining vazifasi dars jarayonida talabalarni kompyuterdan to‘gri
foydalanishlarini nazorat gilishdan iborat bo‘ladi.
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INITIATIVE FOR OPTIMIZING IMAGE QUALITY AND RADIATION
DOSE
Isroilova Shakhzoda, Sakina Khan
Tashkent Medical Academy, Tashkent, Uzbekistan

ABSTRACT

Medical imaging has become one of the most effective non-invasive diagnostic
tools for the precise result. Since, it has grown to be the most demanding in the field
of medicine, it also carries higher health risk due to the long exposure of ionizing
radiation. For a very long time, it was believed that increasing radiation exposure was
the only way to improve image quality. Since its introduction in the early 1970s, CT
has had a dramatic evolution that has greatly improved its diagnostic performance in
many clinical scenarios and vastly broadened its field of application. As a result, it
has become crucial to balance radiation exposure while also optimizing the image
quality of the diagnosis.

KEYWORDS

Medical imaging, ionizing radiation, optimizing image quality, CT scan,
reducing radiation exposure

INTRODUCTION

Radiation exposure is a critical issue in multidetector CT (MDCT) particularly
since fast MDCT scanners have become widely available, and the method has been
proposed as a noninvasive diagnostic tool for an increasing number of clinical
applications. Additional features of MDCT imaging affecting individual dose are
related to the inappropriate use of scanners caused by practices such as scanning
beyond the area of interest or acquiring unnecessary multiphase image sets. Several
strategies have been implemented over the last few years which are based on X-ray
emission or optimization of scanning parameters (i.e. mAs, kV, pitch, collimation) or
which take account of the individual patient’s characteristics (automatic exposure
control systems and ECG-pulsing techniques for ECG-gated acquisitions). Even if
CT represents only 11% of radiologic procedures, it accounts for as much as 70% of
the total effective dose from all diagnostic radiologic studies. However, despite clear
evidence that CT can provide fundamental information for diagnosis and patient care,
the risk of malignancy induced by ionizing radiation from CT examinations must be
carefully considered. One of the main obstacles to reducing radiation dose is image
noise. Noise in CT has two principal sources: quantum noise and electronic noise.
These strategies allow optimization of image quality while keeping individual

exposure at the lowest level.
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ZAMONAVIY TEXNOLOGIYALARINING TIBBIYOTDAGI DIAGNOSTIK
VA DAVOLASH USULLARIGA TADBIQI
Latipova Komila
Toshkent tibbiyot akademiyasi

Bugungi kunda axborot texnologiyalari faol kirib kelgan sohalardan biri -
tibbiyot. Tashxis qo’yish, muolaja olib borish va profilaktik ko’riklar taqozosidan
kompsyuter apparaturalari keng qo’llaniladi. Masalan, kompsyuter tamografiyasi,
yaderli tibbiy tashxislash, wulpstra tovushli tashxislash, mikrokompsyuter
texnologiyalari asosidagi rentgen tadqiqotlari shular jumlasidandir.

Kompyuterlashtirilgan texnika tibbiyot xodimlariga bilimlarini oshirish,
qo’llash, institutda ta’lim olgan nazariy ilmlarini amaliyotda sinab ko’rish
imkoniyatini taqdim etmoqda. Shuningdek, zamonaviy tibbiyotchilar kompsyuter
vositasida epidemik kasalliklarning tarqalish tezligini ko’rsatuvchi xarita
yaratmoqdalar. Masofaviy tashxislash dasturlari esa shifokor va bemor aloqalarida
uzviylik kasb etdi.

Jumladan, tibbiyotning  stomatologiya  yo’nalishiga ham  axborot
texnologiyalari keng kirib kelib, tishlarni davolash va protezlash kompsyuter
yordamida bajarilmoqda. Tish va prodontni ragamli rentgenografiya qilish amaliyoti
shifokorga va bemorga osonlik tug’dirdi, tish holatidan to’liq xabardor bo’lib, to’g’ri
davolashga yetakladi. Dental videokameralar muolaja qay darajada ta’sir
qilayotganini kuzatib borish imkonini beradi.
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Shifokor va hamshiralarni qiynab kelayotgan muammolardan biri tibbiyotdagi
qog’ozbozlik edi. Ishi shundog’am ko’p va mas’uliyatli sanalmish xodimlar
harakatlarini ipidan ignasigacha qog’ozga tushirishga majbur edilar. Ammo sohadagi
har bir harakat inson salomatligi va xatto hayotini hal qilar darajada muhim bo’lgani
bois yozuv-chizuvdan voz kechib ham bo’lmaydi. Barchasi fakt sifatida qayd etilishi
shart, ertaga isbot bo’lishidan tashqari kelasi muolajalar uchun ham asqatadi. Bu
boradagi baxs hamda ikkillanishlarga axborot texnologiyalari uzil-kesil nuqta qo’ydi:
Bemor va muolajalarga oid tibbiy tarix qayd etiladi, fagat buni shifokor emas,
komppyuter va internet bajaradi. Doktor esa blankalarni to’ldirishga ketkazadigan
vaqti hisobidan ham bemorni kuzatadi, davo choralarini izlaydi. Shu tariga xizmat
sifati yaxshilanadi.

Robotlarning operatsiya qilishi, telefondagi mobils ilovalar orqali salomatlik
holatini tekshirish, texnik qurilmalar orqali laboratorik tahlillarni uy sharoitida
o’tkazish... Bugungi kunda afsona emas, haqiqatga aylangan ushbu vogealar atrofida
bir savol paydo bo’ladi: Hamma ish texnikaga yuklansa, tibbiyotchilar va ayniqgsa
jarroh, terapevt, laborantlar ishsiz qoldmaydimi?

Birinchidan, tibbiyotda mas’uliyat texnikaga to’liq yuklanmaydi. Jarayonni
kuzatib borish, tashxisni tasdiglash baribir shifokorning zimmasida qolaveradi.
Ikkinchidan, o’z sohasida yutuqgqa erishish istagidagi tibbiyotchi texnika bilan
ko’proq do’st tutinadi, uning imkoniyatlaridan to’lig’icha foydalanishga urinadi.
Shunda uning noni yarimta bo’lmaydi, balki texnologiyalar vositasida ishi yanada
unum topadi, mijozlari ko’payadi, obro’si oshadi.

Onlayn navbat va ro’yxatdan o’tish tizimlaridan poliklinikalar yo’laklaridagi
asabbuzar kutishlarga barham berish ko’zlangan. Tadqiqotlardan biri shuni
ko’rsatdiki, bemorlarning aksariyati turnaqator navbat chog’i zerikkanlaridan bir-
birlari bilan gaplashadilar, dardlarini aytadilar va bir-biriga davo bo’yicha maslahat
berishni boshlshadi. U ma’lumotlar esa har doim ham asosli bo’lavermaydi.
Kasallikni boshidan o’tkazgan odamning gapiga ishongan sherigi o’zini u kabi
davolashga tushadi

Vaholanki, har bir organizm o‘ziga xos, muolajalar shundan kelib chiggqan
holda mutaxassis tomonidan tavsiya etilishi kerak. Real hayotda navbatdagi
sherigidan davolanish sirini eshitib, shifokor oldiga kirishni ham ortga surib, uyiga
jo‘nagan bemorlardan misollar bir talay. Axborot texnologiyalari rivoji esa xalgning
tibbiy savodxonligida ijobiy ta'sir ko‘rsatsa, ajab emas.
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AXBOROT TEXNOLOGIYALARINING TIBBIY TA’LIMDAGI
AHAMIYATI
Abdukadirova B.Y.
Toshkent tibbiyot akademiyasi, Toshkent, O ‘zbekiston

Annotatsiya: Maqolada axborot texnologiyalarining zamonaviy tibbiy
ta’limdagi ahamiyati haqida so‘z yuritilgan. Zamonaviy pedagogik texnologiyalar
talaba nafagat ma’lumot oladigan va o‘zlashtiradigan, balki turli xil professional
vaziyatlarda mustaqil ravishda harakat qila oladigan ta’limning shunday natijalariga
qaratilgan.

Kalit so‘zlar: Axborot kommunikatsiya texnologiyalari, tibbiy ta’lim,
masofaviy ta’lim,pedagogik texnologiya.

Axborot kommunikatsiya texnologiyalari qisqa muddat orasida hayotimizga
shunchalik tez singib ketdiki, hozir ularsiz kundalik turmushimizni tasavvur ham
qilib bo‘lmaydi. Kompyuterlar barcha turdagi ta’lim muassasalari, shifoxonalar,
banklar, aloqga tizimi, zavod va fabrikalar, savdo do‘konlari, nashriyotlar, vokzal va
aeroport kabi barcha korxona va tashkilotlarda ishlayotgan odamlar mehnatini
osonlashtirib kelmoqda.

Tibbiyot yo‘nalishi talabalarini masofaviy ta’lim orqali tayyorlash uchun
elektron o‘quv kurslaridan foydalanish imkoniyati va maqsadga muvofigligini tahlil
qilishning dolzarbligi takomillashayotgan sharoitda oshib bormoqda. Xorijiy
ekspertlarning ta’kidlashicha, mahalliy talabalarni mustaqil tayyorlash sifatini
yaxshilash uchun noodatiy vaziyatli vazifalardan kengroq foydalanish maqgsadga
muvofiqdir [5]. Masofaviy ta’lim serverida talabalar faoliyatining faolligini oshirish
uchun xorijiy mamlakatlar sog‘ligni saqlash organlarining normativ-huquqiy
hujjatlariga giperhavolalardan kengroq foydalanish zarur.

Masofaviy o‘qitish shakli butun dunyo bo‘ylab deyarli har ganday ma’lumotni
olishning eng tezkor, qulay, arzon va tejamkor usullaridan biridir. Ta’lim sohasida
masofaviy ta’lim-bu sirtqi ta’limning maxsus shakli bo‘lib, unda fanlar kompyuter va
telekommunikatsiya vositalari, Internet axborot tarmog‘i va universitetda testlar,
imtihonlar va o‘quv rejasida nazarda tutilgan yakuniy nazoratning boshqa
shakllaridan o‘tish orqali shaxsiy tarkib orqali o‘rganiladi [1, 2]. "Texnologiya"
so‘zining o‘zi (gr. techne - "san’at, hunarmandchilik, fan" + logos - "tushuncha,
ta’limot") "ishlab chiqarish jarayonlarini o‘tkazish usullari va vositalari, masalan,
metall texnologiyasi, kimyoviy texnologiya, qurilish texnologiyasi va boshqalar
to‘g‘risida bilimlar to‘plami"degan ma’noni anglatadi. Shundan kelib chiqgan holda,
pedagogik texnologiyaga quyidagicha ta’rif berish mumkin-bu oldindan ishlab
chigilgan o‘quv jarayonining muntazam va izchil amalga oshirilishini ta’minlaydigan
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texnologik protseduralar to‘plamidir. Bu o‘quv jarayonida ijtimoiy va/yoki kasbiy
tajribani o‘tkazish shakllari, usullari va vositalarining to‘plamidir [35, 6].

Pedagogik texnologiya-bu talabalar va o‘qituvchilar uchun qulay shart-
sharoitlarni so‘zsiz ta’minlash bilan o‘quv jarayonini loyihalash, tashkil etish va
o‘tkazish bo‘yicha birgalikdagi pedagogik faoliyatning barcha tafsilotlarida
o‘ylangan modelidir [4]. O‘qitish usulidan farqli o‘laroq, texnologiya fagat aniq
tavsiflash va algoritmlashtirishga imkon beradigan narsa bo‘lishi mumkin.
Texnologiya quyidagilar bilan tavsiflanadi:

* tizimlilik (faoliyatni tashkil etishning tizimli usuli);

* takrorlanuvchanlik ¢ uni boshqa o‘qituvchilar tomonidan takrorlash mumkin);

*samaradorlik (pedagogik jarayon natijalarining belgilangan maqsadlarga
muvofigligi, bu diagnostika maqsadlarini belgilashni va natijalarni tashxislashning
tegishli usullarini ishlab chiqishni talab giladi) [1].

Hozirgi vaqtda axborot texnologiyalari nafaqat ish uslubini o‘zgartirdi, balki
biznes strategik fikrlash tarzini o‘zgartirdi. Bugungi kunda yangi texnika va
texnologiyalar nafagat ma’lumotlarni yig‘ish va gayta ishlashni avtomatlashtirish,
balki yangi g‘oyalarni, raqobatbardosh ustunlikka erishishning yangi usullarini
amalga oshirish uchun ham qo‘llanilmoqda. Tarqatilgan axborot tizimlari va tarmoq
texnologiyalari dunyoni ish stoli va monitor ekranining o‘lchamiga qisqartirdi, katta
hajmdagi ma’lumotlar va u bilan ishlash vositalariga tez va oson kirish orqali biznes
imkoniyatlarini cheksiz oshirdi. Shunday qilib, zamonaviy ijtimoiy-igtisodiy
sharoitlar, ta’lim va sog‘ligni saqlashni modernizatsiya qilish zamonaviy
mutaxassislarga qo‘yiladigan talablar tizimida aks etadi. Pedagogik texnologiya-bu
o‘qituvchining shaxsni maksimal darajada rivojlantirish maqgsadida talaba faoliyatini
tashkil etish bo‘yicha muhim ko‘nikmalari tizimi. Zamonaviy ta’limdagi pedagogik
texnologiyalar nafaqat ta’lim jarayonini, balki ta’lim jarayonini ham optimallashtirish
va ta’minlashga imkon beradi [2, 3]. Shunday qilib, talabalar g‘oyasi shakllanadi, bu
o‘quv jarayonida pedagogik texnologiyalarni tanlashni belgilaydi. Pedagogik
texnologiyani tanlashda o‘rganilayotgan professional modul tarkibining o‘ziga xos
xususiyatlariga, talabalarning yoshiga, o‘quv jarayonining texnik jihozlariga e’tibor
qaratish lozim. O‘qituvchi ta’limning ma’lum bir bosqichida muayyan muammolarni
hal qilishga eng maqgbul hissa qo‘shadigan texnologiyani tanlash huquqiga ega [2].
Zamonaviy pedagogik texnologiyalar talaba nafagat ma’lumot oladigan va
o‘zlashtiradigan, balki turli xil professional vaziyatlarda mustaqil ravishda harakat
gila oladigan ta’limning shunday natijalariga qaratilgan. Kelajakdagi raqobatbardosh
mutaxassisning kasbiy kompetentsiyasi uning kasbiy faoliyatni amalga oshirishga
nazariy va amaliy tayyorgarligining birligidir.
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TIBBIY MA’LUMOTLARGA ISHLOV BERISHNI
AVTOMATLASHNING ZAMONAVIY HOLATINI TAHLILI
Ixrarova S.1.

Toshkent tibbiyot akademiyasi, Toshkent, O ‘zbekiston

Zamonaviy ma'lumotlarga ishlov berishning avtomatlashning dolzarbligi
kasalliklarga tashxis go'yishda tobora rivojlanibib bormogda. Axborotning katta
ogimi sharoitida ma'lumotlarni tezkor gayta ishlash masalalari avtomatlashtirilgan
ishlov berish orgali hal gilinadi, bu esa idrok etish qulayligi uchun dastlabki
ma'lumotlarning ko'p sonini gisgartirishga, shuningdek, ma'lumotlarni tahlil gilish
jarayonini tezlashtirishga, protsessor vaqgtini tejashga imkon beradi. Biotibbiyot
signallarni statistik gayta ishlashning turli xil usullari muhim rol o'ynaydi.

Statistik tahlilning asosiy usullarini tahlil qgilishdan oldin “statistika"
atamasining ta'rifiga o'tamiz. Hozirgi vaqtda muhandislik va biotibbiyot
amaliyotidagi statistika miqgdoriy yoki sifatli ma'lumotlarni to'plash, tahlil gilish va
tasniflashga garatilgan amaliy faoliyat sifatida garalmoqda [1].

Tadgiqot ob'ekti ma'lumotlarini tahlil qgilish uchun eksperimental kuzatish
magsadini go'yish va shu maqgsadga muvofig zarur statistik usulni tanlash kerak.
Eksperiment - bu empirik tarzda olib boriladigan va uning ma'nosi ma'lum
belgilangan sharoitlarda o'rganilayotgan hodisalar gonunlari bilan belgilanadigan
tadgigot texnikasi.

Statistik usullardan foydalanishning muhim jihati eksperiment natijalarini
shakllantirish va tahlil gilishda namoyon bo'ladi. Bunday usullardan foydalanish
quyidagilarga yordam beradi:

* natijalarni ixcham va informatsion tahlil qilish;

« tadqiqot ob'ektlarining bir xilligi va bir xilligi darajasini ularning
ko'rsatkichlarini tayyor o'lchovlari asosida aniglash;

* turli hodisalarning mavjud bo'lgan o'zaro bog'ligligi to'g'risida xulosa
chiqarish va ushbu o'zaro bog'liglikning migdoriy xususiyatlarini aniglash;

» axborot ko'rsatkichlari mavjudligi to'g'risida xulosa chigarish;

* o'rganilayotgan ob'ektlarni sinflar bo'yicha tagsimlash va mavjud
ko'rsatkichlar to'g'risida xulosa chigarish [2].

Shuni ta'kidlash kerakki, har ganday tadgiqotlar natijasida olingan va statistik
tahlil usullari yordamida gayta ishlangan ma'lumotlar har safar eng mos ishlov berish
uslubiga muhtoj. Ko'pincha, tadgigot magsadlarini belgilash doirasida protsessorlar
o'zlaridan statistik usullardan foydalanish magsadga muvofigligi to'g'risida savol
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berishadi. Masalan, fanning haqiqiy talablariga javob beradigan statistik usullardan
keng foydalaniladi, lekin ba'zida u yoki bu usulni tanlash noto'g'ri tanlanadi.

Eksperiment magsadi va ma'lumotlarni qayta ishlash usuli o'rtasidagi
nomuvofiglik ma'lum bir kasallik borligi to'g'risida yolg'on ma'lumotlarga ega bo'lgan
xulosalarga olib keladi. Shunga ko'ra, ushbu magolada ularning ma'lumot tarkibini
yo'qotishga yo'l go'ymaydigan katta hajmdagi ma'lumotlarni gayta ishlash uchun eng
mos bo'lgan usul ko'rib chigiladi.

Biologik va tibbiy yo'nalishlarda o'rganilayotgan hodisalar va belgilar
majmuasini tahlil gilish to'g'risidagi bilim sohasi statistikada alohida o'rin tutadi [3].
Ushbu rolni biostatistika o'ynaydi.

Shuni ta'kidlash kerakki, zamonaviy diagnostika doirasida biomedikal
ma'lumotlarni gayta ishlash biostatistika va statistik tahlilga asoslangan
avtomatlashtirilgan usullardan foydalanmasdan amalga oshirilmaydi. Bundan
tashgari, dalillarga asoslangan tibbiyot asoslari bo'lgan statistikaning asosiy goidalari
mavjud Dbo'lmasdan juda ko'p ma'lumotlarni gayta ishlash mumkin emas.
Ma'lumotlarni avtomatlashtirilgan tarzda qayta ishlash qobiliyati ma'lumotlar
migdorini kamaytirishga garatilgan ishlov berish usullari doirasini ko'payishiga olib
keladi, masalan:

» klasterlarni tahlil qilish usullari;

* o'rta subspace usuli;

* asosiy komponentlar usuli.

Ushbu usullar turli xil tabiatdagi tibbiy muammolarni hal gilishga imkon
beradi. Shuningdek, ilgari biometriya deb nomlangan biostatistika statistik bazani
tibbiyot bajaradigan vazifalarga bog'lashga imkon beradi.

Biostatistik ishlov berish dastlabki ma'lumotlardan olish imkonini beradi
axborot mazmuni eng katta bo'lganlar, shuningdek, olingan ma'lumotlarning sifatini
baholashga imkon beradi.

Zamonaviy dunyoda tibbiy va texnik diagnostika laboratoriya va klinik tahlillar
va tibbiy texnologiyalar orgali biologik ob'ektni umumiy o'rganish jarayonida paydo
bo'ladigan ma'lumotlarga tayanadi. Biologik ma'lumot ta'rifiga murojaat gilganda, u
tibbiyot sohasi bilan bog'liq biologik ob'ektlar va jarayonlarning parametrlari
to'g'risidagi  ma'lumotlar ekanligiga va ushbu parametrlar va jarayonlarning
mohiyatini tushunishga e'tibor garatishimiz mumkin. Yakuniy natijalar - bu tananing
holatini tavsiflovchi va patologiyaning mavjudligini yoki yo'gligini ko'rsatadigan
parametrlarning xarakteristikalari.
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Biotibbiy ma'lumotni gayta ishlashning mohiyati shundan iboratki, bemordan
eksperimental ma'lumotlarni olayotganda, ularga anig tayanib, sifatli ravishda
kasallikning markaziy nugtasini, uning sababini aniglang va kuzatish ob'ekti holatini
taxmin qgiling.

Biologik ob'ektni o'rganishda ikkita muhim jihat mavjud: to'g'ri tashxis go'yish
va ob'ekt holatini o'zgartirish uchun tuzatishlarni to'g'ri amalga oshirish. Tadgigot
ob'ektini tavsiflovchi parametrlar birlamchi xususiyatlardir [4]. Ob'ektning golgan
parametrlari ikkinchi darajali.

Shunday qilib, natijani eng ob'ektiv talgin gilishga to'sqinlik giladigan ko'plab
omillar mavjud. tibbiy ma'lumotlarning biomedikal tahlili. Buning uchun siz tegishli
statistik tahlil usulini tanlashingiz kerak.
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