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TBépHOFO TCJa COBCPUIAOT TCIJIOBBIC KoJicOaHus.
Mexcay aToMaMu TBépZ[OFO TCJIa UMCKHTCA CUIIbHBIC

B3aUMOJICUCTBHS. Snpo, B KOTOpOM
CKOHIICHTPUPOBaHAa Macca aToMa, KoJieOneTcs B
CHUCTEME:  «AOpO0 -  O3JCKTPOHHAas  00OJOYKay.

ACHMMETPUYHOCTh 3TOM CHCTEMBI MOXET OBITh
co3zaHa 3a cu€t nedopMaIiui JIEKTPOHHONH 000TI0UKH
MarHUTHBIM IIOJIEM MM CMEIICHHEM sApa o[
JEWCTBHEM YCKOPEHHsS. DTO MOJXKET IPOSIBISITECS B
KOCMOCE, TOJNTBEP)KAACTCS  OKCIIEPUMEHTAMH  C
TUPOCKONMYECKUMH  ycTpoiictBamu  [9,10]. B
JanbHEHIIEM MPENCTABIAIOT MHTEPEC: MCCICAOBAHUS
npolecca B3aUMHOTO BIIMSHHUSI COOCTBEHHBIX YacTOT
KoneOaHusl sSAep W BHEIIHEro KojeOaTelIbHOTO
CHJIOBOTO  BO3JCHUCTBUS, a TaKkKe BO3AECHCTBUS
BBICOKOTO JaBJICHHsI, KOTOPOE MMEET MECTO B HeJpax
TUTAHET.
3axiroyeHne

B npuknagHoil ra3oBoi IMHAMUKE B pe3yibTare
MHOTOYHCIICHHBIX HCCIECAOBAaHWN TpH3HAH 3((heKT
YBEIMYCHUS TATU 3a CUET NMPHUCOSANHEHUS] Macc rasa.
CornacHo Hay4yHOMY OTKpBITHIO Ne314 HamOombmImit
3¢ dexT HabIro1aeTCst IPH IyJIECUPYIOIIEM HCTCUCHUH
aKTUBHOH CTpyH, peaJu3ylolleM MUHUMAaJbHbIC
notepu. Ilpy 3ToM B ypaBHEHHMM KOJIHYECTBA
JIBIDKEHUSI YUUTBIBAIOTCS IIOTEPH HA yap.

Teopernuecku  00OCHOBaHa  HEOOXOIMMOCTH
yuéTa NpPUCOEIWHEHHUs Macc, IOTeph Ha yaap U B
ypaBHCHUHU KOJIN4YeCTBa JIBIDKCHUS npu
B3aMO/ICHCTBUH a0COIIOTHO HEYTIPYTUX TBEPBIX TEII.
B 3amkHyTOH cumcreme, ecnu  OyAyT cO3/1aHBI
pa3HOHANPABIICHHBIE W HEPaBHBIE CHIIBI TPEHUS
(motepu Ha ymap), HampuMmep B KoieOaTeTbHOM
Ipolecce Macchl, TO BO3HUKAET HEYPaBHOBCIICHHAs
(mBmxymas) cuima 6e3 BBIOpOCAa PEaKTHBHOW MAacCHl.
OTO MOXET TMpPOSBIATECA B TaK Ha3bIBAEMBIX
CMHEPLIOUIAX). OmnpenemneHsl HEKOTOpHIe
HaIpPaBJICHUS AAIbHEHIINX UCCIEI0BaHUM.
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FREE OSCILLATIONS OF SUSPENDED CONCENTRIC PLATES

Abstract. In the field of plate dynamics, vibrations and waves in various cases are considered. The frequency
of plate vibrations is not analytically expressed. In this paper, we consider the problems of oscillation of concentric
circular plates in various cases of support, including a hinge with an elastic support. The stiffness of the support is
calculated as a function of frequency, i.e. the inverse problem.

AHHOTanus. B obnact nUHAMUKM IJIACTHH PAacCMOTPEHBI KOJICOAHWS W BOJHBI B PA3NMYHBIX CIydasX.
Yacrora Kosie6aHUi ITAaCTHH aHATUTHYECKH HE BRIpaXkaeTcs. B manHOM paboTe paccMOTpEeHBI 3a1a9 KOJICOaHUIX
KOHIEHTPUYECKUX KPYTOBBIX IUIACTHH IPHU PA3IUYHBIX CIy4asx ONHUPAHUA B TOM YHCIIE HIAPHUPHOE C YIIPYTUM
ommpaHneM. PaccanTrIBaeTcs KECTKOCTD OMOPHI Kak (DyHKIIMK YacTOTHI, T.€. 0OpaTHas 3a/1aya.

Key words: oscillations, frequency, radius, stiffness, plates.

Knrouesvie cnosa: xonebanus, yacmoma, paouyc, HECmKocms, NidCHuH.

BBenenue. B Hacrosmee Bpems CyHIECTBYET
6onbpIIOe KOJUYECTBO TEXHOJOTMH, IO3BOJIAIOLINX
CO3/1aBaTh CJIOUCTO-BOJOKHUCTBIE KOMIIO3UTHI U3
NpaKTHYECKH JIIOOBIX HAaOOpPOB  MarepuajioB  C
pasIMYHBIMH  (PU3UKO-MEXaHHIECKUMH CBOHCTBAMH.
MHorocnoiiasle apMUPOBaHHEIE IIOCKUE
KOHCTPYKLIIMH HAXOJAT INMUPOKOE MNpPHMEHEHHE B
pasnMUHBIX ~ 00NAcTAX  COBPEMEHHOH  TEXHUKH:
KOCMHYECKOH, aBHALMOHHOM, KOpablIeCTpOUTEIILHOM;
MNPOMBIIIJIEHHOM, TPaXIaHCKOM M TPaHCHOPTHOM
CTPOUTENBCTBE, XHMHUYECKOM U 3JHEPreTHYecKOM
MammHoctpoeHuu [ 1-6].

B pabote [7] nocTpoeHa MoJieb TUHAMHYECKOTO
MOBEJICHUSA KECTKOIIaCTHYECKHX THOPUIHBIX
CIIOMCTBIX KOMIIO3UTHBIX IUIACTHH CO CBOOOJHBIM
MPOM3BOJBHBEIM  KYCOYHO  IVIAAKMM  BHEUIHUM
KOHTYpPOM M 3aKpEIUIEHHBIM KPYTIIBIM BHYTPEHHHM
OTBEPCTUEM, HIAPHUPHO OMEPTHIM WIIN 3AILEMIICHHBIM,
Ha KOTOpBIE ACHCTBYET PaBHOMEPHO paclpeeieHHas
IO TOBEPXHOCTH KPATKOBPEMEHHAs JAWHAMHYECKas
Harpy3ka BBICOKOH MHTEHCUBHOCTH B3PBIBHOTO THIIA.
ApMupOBaHH€ IUTACTHH BBHIIIOJIHEHO B pagHaIbHOM (TI0
OTHOIIIEHHIO K ONEPTOMY KPYIJIOMY KOHTYpY),
OKpPY>KHOM U yTJIOBOM HampaBieHusx. Cauraercs, 941o
MeXaHHYeCKHe XapaKTepUCTHKH MaTepHaloB,
COCTAaBIIIONINX  CJOUCTBIM  TakeT,  SBISAIOTCS
COpa3MepHBIMH (OTJIMYAIOIIMMKCS He Oojiee 4yeM Ha
mopsiok). [lo ToNmMHE KaKABIH CIIOW  HMeeT
PETyJSIpHYI0 M KBa3HOJHOPOIHYIO CTPYKTypy, Ha
TPaHUIAX MEXJY CIOSAMH BBINOJIHAIOTCS YCIOBHSA
U7I€aJbHOr0 MEXaHUYECKOro KOHTAaKTa. B aToM ciryuae
JUI CIIOMCTBIX IUIACTHH MPUEMIIEMO HCHOIb30BAHUE
TpaauIMOHHBIX runore3 Kupxroda — Jlsasa.

KpyroBsle I1acTHHBI IIHPOKO MPUMEHSIOTCS B
Pa3IUYHBIX OTPACIIX TEXHUKH B Ka4eCTBE pabodnx
HJIEMEHTOB B aBUAaCTPOCHUH, B TPAKIAHCKOM
CTPOWTENBCTBE H JP.

S
<
<

VN

OmnpezencHuo COOCTBEHHBIX YaCTOT KOJeOaHH
KPYrOBBIX IUIACTHH, KaK CBOOOJHBIX TaK H
TOKOSIIIMXCS HA YIPYTOM OCHOBaHUU THNa BuHkiepa,
MOCBSAMIEH psift paboT [8-12]. TodbpKo A CTaTHYSCKIX
3amad 00 m3rube MPSIMOYTOJBHBIX IUIACTHHOK,
JeKAIAX HA YIPYTOM OCHOBAHWU C TIEPEMEHHBIM
KOX(Q(PUIUEHTOM TIOCTETH, W3BECTHHI pelieHus. B
cratbe [13] pacd€r TakuX MIACTUHOK BEAETCS METOAOM
KOHEYHBIX JIEMEHTOB, a B [14] — meTogom ["anépkuna.

B pabote [15] wucciuemoBaHBI CHMMETPUYHBIC
MOTIepEYHbIE KoslebaHus METaJUIOTIOIUMEPHOM
TPEXCIOWHOM KpYyrOBOM ILIACTHHBI, CBSI3aHHOU C
YOpYTMM OCHOBAaHHMEM, IpH TemioBoM yaape. s
BHEIITHUX CJIOCB IPUHUMAIOTCS TUOTe3bl Kupxroda, B
JIETKOM  3allojiHUTeNle  JIe)OPMUpPOBAaHHAs HOPMallb
OpsIMOJIMHEMHa W HEC)KMMaemMa 1O  TOJIIIHMHE.
[Tomy4yeHpl aHANMUTHYECKUE PEIICHHS, MPOBEICH HX
YHCIICHHBIH aHAJH3.

B nmanHOi1 pabote paccmaTpuBaroTcs cBOOOIHBIC
KoJIeOaHus TIOJIBEIIICHHBIX KOHIICHTPHYIECCKIX
mractiH. [lo KOHTypy HMeeT MecTO MIApHHPHO
3aKkpemyieHre. B 3To ke BpeMs HIapHUP OMUpaeTcs
yapyro.

Ou4eBuHO BUJ MOJBECKH OYJET CKa3bIBaThCS a
yacToTy Koyiebanuii. Ha mpakTuke 3akperuieHue
TUTACTUHBI ~ MOXKET  OKa3aThCsi  OTIMYHBIM  OT
TUTAHUPYEMOTO U TMOATOMY HEO0OXOIUMO 3HaHHE Kak
BIMSIET 3aKPEIUICHUE HAa YaCTOTYy KOJIeOaHUH.

Heas paGorbl - W3y4aTh  KOJICOAHUSIX
KOHIICHTPHYECKUX IUIACTHH MIAPHUPHO 3aKPEIUICHHON
0 KOHTYPY H YIIPYTO OMHpaHIE.

ITocTranoBka 3agaumn.

KoHueHTpHYecknx  IUIACTHH  IIAPHHPHO
3aKpelieHa M0 KOHTYpPY M YIPYro omnupaercs

(puc.1.)

= VAN
s AVANAN

Puc.1.
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YpaBHeHMEe KoJieOaHUH MIIaCTUHBI UMeeT BU [16]:

ph %W,
AAW, + . =
LRI NPT
ph %w, _
AW, + 2222 = g

1)
D= Eh® . . ..
rae Y = ;02 - WAIMHIpHYECKas KECTKOCTh IUIACTHHBL, § = PR ~Macca naacmunsl, OmMHeCeHnas K

eouHuue NOBEPXHOCMU, Ty~ PAOUYC RAACMUHBL, h -monwuna, @ -4wacmoma Koaeoanui, [l - Koyhpuuyuenm
Ilyaccona, A - onepamop Jlannaca.
Pewenue ypasnenus (1) umeem euo:

=4y (3) + B:ts (53)

)
wr,
W, = Ao)y (22) + B,1, (22)
VcoBHe IAPHUPHOTO 3aKPETICHNs UMEET BUJL:
dzw, v aw, “o
dri? n dn
d’w, | v dW, _
a2 T A @)
VcioBHe yIpyroro onupanusi pu r = a
diw, v a‘w, v dw;
3 _2 = AWl
dr, r1 dry?  n?dn
d3W2 v dZWZ v dW, _
e Tra nian, W2 @

Hoxacrapass (2) B (4) nojiyuyaem, y4uThIBast
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5% (“’rj
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2 2 2 2
+B, - [(;) (% - 7‘2_2> I (%) aaz)r Iy ((1);'2) + :—2% : (wirz I (%) -1 (w;”z)) + rv—z% I (%)] =

=14 () + 50 (7)

Ay [‘;’— f]’ (=) [(1—v) o ]]0(“”1)]+

+B; - [“’ ]11( ) [(1—1/) ] (%)l=0

A, [ +(v-2)- —]Jl +((A=v)- —2‘ ] /O(WZ)
+Bz-[[j—j+(v—z)-§zz]h () +[a-w-2-a] -1 ("”2)]=0 5)

Cuctema ypaBHeHHH (5) OOHOpOJHA OTHOCHUTENBHO BenwdwH Aq, Bi, A,, B, W CIeIOBATENbHO YCIOBHEM
HETPUBHAILHOTO pElIeHUs Oy IeT, cne):[yfoumM obpazom
w3 w wry wry
[+ 0220 () + [a-v- - 0 (=)

[+ o= -Zaln () +[a-v- 25 =200 ()
=0

5+ -] () + [a—w-:—;—a]-fo(%)] [+ 022 (#2) + [a-v- -4 10 ()

(6)
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Jaon 2 [ oo 2] () A ) ()
s E o e 5
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BbiBOaBI. Engineering: A, 2014, vol. 599, no. 2, pp. 125-133. DOI:
Perienne oOpaTtHO# 3amauu mo3Bosser ctpouth  10.1016/j.msea.2014.01.080.
CIEeKTp  4YacToT  TpaduKd,  4YTO  YHpoLIaer 8. PomanoBa T.IL MonenupoBaHue
HCCIIeIOBAHUE, B TOM YHCIIE OMPENCICHIE YaCTOTHI. JIMHAMHYECKOTO u3ruba KECTKOIIACTHYCCKOM

3Hasi COOCTBEHHBIX YaCTOTHI KOJIEOaHUI CHCTEMBI,
MOXHO MPEIOTBPATUTH PE30HAHCHOE COOBITHE.

VY4éT n3ydeHHBIX SBICHUI PEACTABISIET HHTEPEC
JUI NPUMEHEHHUS Ha MPaKTUKE.
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ARTIFICIAL INTELLIGENCE IN PROBLEMS OF DIAGNOSTICS OF ACUTE POISONINGS
(USING AN EXAMPLE OF DIFFERENTIAL DIAGNOSIS OF CARBON MONOXIDE POISONINGS)

Abstract. Differential diagnosis during acute poisonings with chemical substances was and remains one of
topical problems of toxicology. This paper treats chemical substances for which time is the predominant factor of
consequence prevention, especially in cases of rendering the first prehospital aid. The training of quick actions in
medical personnel brought to automatism is topical just in these cases of urgent therapy. Let us note that such
chemical substances as carbon monoxide, cyanide, tranquilizers, antihistaminic substances and salicylates
manifest themselves through identical symptoms in prehospital practice.

The aim of this research is the development of a system of differential diagnosis and decision making for
poisonings with similar substances, i.e. rendering the urgent aid. The problem becomes complicated in those cases
when diagnosis is made on the basis of clinical manifestations on the site of occurrence, especially if a patient is

in a comatose state.

As material to be researched are taken data accumulated throughout 2006-2018 which are presented by the
Central Ambulance and Emergency Station of Baku city. Currently knowledge-based information technologies
can become the most important consultant tool for rendering the first aid and resolving diagnosis problems.

Keywords: carbon monoxide, differential diagnosis, neuronal network, antidote therapy, first prehospital aid.

1. Introduction. Problems of diagnostics in
medicine can be correlated to the class of weakly
structured and poorly formalized tasks, that is, tasks
whose solution lies in the plane of the theory of
artificial intelligence, where knowledge is actively used
along with digital and tabular data. In this aspect, it is
required to clarify what is meant by the term
“knowledge”. In the theory of artificial intelligence,
knowledge is, above all, information. It describes
properties, and relationships of the studied processes in
the subjective (man) and objective (science)
expressions. The foundation of artificial intelligence
systems is knowledge, on the basis of which data are
processed and decisions are made through a logical
inference machine. To represent knowledge, first of all,
concept of internal interpretation, the definition of
external and internal structure of data connections, etc.
are necessary. Based on the concept, knowledge can be
presented formally (on the basis of propositional
calculus and predicate calculus), in formally (semantic,
relational), which include production models, semantic
networks, frames. There is also the third type of
representation, the so-called integrated, which

combines various types of knowledge representation.
In case of deterministic knowledge, the above models
are quite successfully used in diagnostics problems. But
often, especially in pre-hospital practice, we are
confronted with non-deterministic information. This
situation is usually associated with vagueness,
inaccuracy, uncertainty of available information,
ambiguous interpretations of phenomenon,
unreliability or incompleteness of information.
Representation of knowledge can be difficult even in
case of non-determinism of the procedures for the
derivation of decisions, etc. [1]. In these cases, the
methods of representation of fuzzy knowledge are used.

There are a large number of problems in medicine,
where artificial intelligence methods are successfully
used today. Most of them operate online (of course,
here we exclude test programs), which has its
undeniable advantages. In our work, we touch upon the
area of medical diagnostics in which time is the
dominant factor. These include the tasks of toxicology,
especially in terms of acute poisoning, for example,
poisoning with carbon monoxide, cyanides, ethyl
alcohol, etc. Given laboratory tests, the possibilities of



