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The shortage adiving space is a pressing global problem, and construction plays a key role in the economic
development of any country. Today, one of the most pressing issues is the provision of affordable holising for
different groups of the population. To reduce thstqmer square meter and maintain architectural attractiveness,
various construction methods are being developed.

In the mid20th century, the industrialization ofhousing construction had a significantimpact on the gevel-
opment of modular architecture. Matar construction made it possible to quickly construct mstiiry buildings,
which corresponded to the economic and demographic situation ofthe time. However, the problem of archjitectural
monotony of modular houses arose, which led to the creatiomidasiareas and cities.

Foreign countries subsequently successfully solved this problem by reconstructing and modernizing modular
buildings. In Russia, the issue of architectural expressiveness of modular houses still remains a subject df debate.
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Key wordsarchitectural image, modular construction, housing affordability, expressiveness, construgtion of
buildings.

[ sSHEZ dZ dzts j n s teitsleftds | dzdzipts 8¢ OC 1 Ctsfids'd3d Yyl stets s otSL O jHJ
dzr 2 ftSHAtSH ¢ MmMBLHOdz]® NYedudesmisy , 1 dzjteetst WW jSCIsdo desls!
sBi jJCIstse, Cslsste" 2 or AaBH(L B9 Oded d, Otrdlsj SClskztecdz 2 tsBd2d €.
dzr = MmMbtetsdlsj dz dz" ~ B stsH s CCdesdzdyj M OwW L W¥WWiClsde dztsfls!
Csdzyi fudd HtejHoOtedlIls] dz dztL H Odzd 2 Fudlsr 90jls tOLddydse j WO
dzj 2, Colsster j M dtocOsdsiny dz0 Mistsd dztsls SHdsets C o OHtOlsdats G
LOIi &3 BMr Mistes BIsdzsdtelzs smMwedj COC: ),
ftoej HsMIsOo dzw W LWWJiClsdoedatsj T tOMmMatz®@ f sHEtsIsso C 2 dday J dzj to dzt
tej " jdedd HAzW t©OL BB OL d MistekzCIskztc’ dZz0 d&3j Mlsj MmMlsiesdlsj dz Mls
detsfls j 2. 1T MssddizgsMmis! MlstetsdlIlsj dz2 dz" = BOIs

[ BHEd d&" J Mmbstetsjdedvw MYt otej d3j dedz’ §j ftesMmists 9 Mitetsdls
tcOL detstsB tc OL dzr § mMse toj d3j dadz" J fslsted B dzsmiIsd , sO¢dj



(Colloguium  -journal Z #2 7(186), 2023/ ARCHITECTURE 5

1 EfwOodzj dedj d SosBHdfttsCldetseo Odzdw ¢ MetSd, Yt
ftesyj MMO. dzd Mbstesdlsj dz Mise O.

S tosMmis! otsLo jHjddw Wwa CCdzsedyde’ | Moeats2Mmlsa © dBHLE
dzr &5 fojddlzh jmseo hifstegg sz dmlsdc O Isw LO Muydilb dmMfsd Lt OcC
dkh jmlsalzjls dzi S sdz €t fte!l Csdzsedud MEd B JL & @entEds @gzdz’O- IsOC
Hizdz dz" | LHOdzdY oftsLOoBHWISABOIS]jtdOdzses. AOBtwdydes] fitsdL o S5H
sdzdz" | L HOdzd W : odzv jIs Btsdzj ] btydes Ctdzlstctsdzd to s ¢

1. 1 Ote Odzdzi dz' dzts nlsf s Hiztgis(y jiBO j ted Odzse d MBSCHLONOjIs SlSABHT ,
wilgsfpw tsHdsotej d3j dedets ) fsHecdzed d&3dL Oydd otsLHj2Mbsadw z0 ¢l
] bttOHdydtddsdt Mistesdlsj dstesdz] bktsets, kdRjd hjddi bttodhf t
o fsdzded Is! WlzdzgHOd3j dels, © LHdY HtsMBRaH I Bsdki Miskz MistetsdlIsj dz
fMlseats Misjdze d Ctr hd. hOjls orBtesf’ otjHd n ojhjMmlse.

2 nOBtod ydzts i 1 td tadsgHLizodiziH frpfla dkh jmMsokjl dimMitsd ¢ WOCkttt
dzd @ O Isfw 9 WOoBtdudy » bkffizOs s BsHEzd dr J LHOdzdw 4 daj tec 54 ¥
dZzyhj Ctcdstsdzdetss Ol oy lfjtearn, tdd tB'" yYydes d d3j sffs k& dzlz yh
ftesdLoatsHMlse O. d MmbtezClkztclk, Colbtster j MY smtse Ml

3. [idz how | OQoadimddisfis: IsjitfdzO o dtsjBHdestHO d ftesndOH'
9d3: stcOHdydtsdzdasd Mistesdlsjf jtedtsH. Clts ojHjls € fdadyJ deds
By ils 9rLo0OlIsH LOHjtey Cd, HdAv tlstsi dzj dzdw¥ do ldS-telZOF3,H j flgth W Iz dz/ -
CodemistezCydd djde "j YtHe jdz" i LHOddWw EBdddhBdL dtekzels Isj § dzs i

CEBHT . Bsdzjj CGjtedjldudss? CtsdhmstizSydd
4. utsCtcOhfleidtg 2 f dztfhj@t Shdj: dzi 2, ubts tsLeotdvjlk HdzPHEgeteOlsd
a3 ded St OIsdIlsmw ZO0 CBteHtejL Mmlisjds , Cterhz d f sdz
fMstets2§ dzZsh OHSC 2, KOS ¢OC lodHk fMtsej ddsfisd S$tdistelzSy
Gsodzj d B Mlstets d BjL BHELHOdI?2, sdd &sckzls B! OHOfI!
tcd Odzts o . dz2' 7 uddzi?2. RLBjdajded] WEkdCydtsdz

5 vdziz yh j dzdzOW  [fdas € i dipis dgC O dzd W B HE A d" A L HOdz( 2 slsdztsmd Is
fsdaj dzlsT Rtselkzls Brils! HisMIsEGB™ Mistets. 1 5B Oodzj dedj ddzd [zHOdzj da
ssydalgz ydzts | ot j kv, yYlsts zcdzw jIs teasr fdls d3j ded Is' twOL izt d € tsdaW «
Mssjo d keojdkdudeOjls ftsdddw o MmMtoslse jkMmiseadd M dss ' d&d

6. [ ide M tojffidasme®: sBi jOSY] fjtejddifmlsd Bl jCIls dzO datso b
kZOjtedOdzses d kjrnddSd Ist RHid d&seBdde df » HBHBBS9 fisOdzd
MstesdIlsj dz Mise O, Yylsts kZzd3j dz'1966r cEtHBO. UvOGC, o L Ists o@ej BY BT

sh s Miejnk d L Codshdls tjjShk ¢ dBjtd At020 ¢ dejdsd §dzjf
7. 15d b OW  isOdmifctsd L sMisOo dv iz Mse 52 O®BJYdBsL datsj Mistst
MlsOdzH OtelsdL letse Ocgdzr & BsHEVISd] o ettetsH] [doksSd, 1 dmns s d

£

Py "
tdmezdes € 1. lteisj Cilsdats § tejhjddjy € dzdzgi t© AtcOW

Cltsls ftotsjCls B dz EdedSCOBsBddz dg" dig d dzje St fjtej BN O dgr 0
hs2 ddzsjteim d odeddzOdedi nisd. Cdzdgite AteO2 HtojHdsYJdz fMist
LIss?2 ddzduydOlsder MW dzs HddOCB9r 7 BOh jdz, SOYHOW dJL €t
Hezd detsi Yy ddz §, Colststets] Btsdz h 5@ tsflsCotOdzd s H iz dz' dgr R C i3t ts¢
GOls! &0 C(dzi MO~R, ftcjHsM) HOddY ftojHEZMBOcds Odzd WOL dats 51
tOL&j"jddd d dmnf side Qsdg@®fo Odedj, o Cdz® yow dOdzdudj tj MiststeC
mMedr ftosMmMistcOdzMmiseo. 1ttsj Sy Of d BN jMisejdeder 7 ftotsPlstc Odzflse
Ctsdzj mMoO=" , Yybsts ffLeotdy dts ylsts MHj dzOdzts dr Bsdzj j Wk dzeS yd ts dal



6 ARCHITECTURE / (Colloquium - journal Z#27(186), 2023
COIsjdz d&" d&3d Hdzv BN | MisledijkHdzv dL &3] daj dzd¥ IsteOHdudtsdeds” 7 d3j
yjdz dz0 fcOodlsj dz Mmise | dzdzsdimlseo ©. [ HdzOC ts¢z] T ssdzCs] B@&F L Ho Odz.
Cky myjdllkz oW jMhdsdkOodtf sistesj dz bksd € s dzj Btsdz' M 52 i to
IS, Bl jyoshdl orLcoO0BABO20O, MmMMmisswhd2 dL Hjeawld &t
CdoOdzs j@ts c{dz.dzlsaqu’tsdzdzr 9" Mslsts?2 o 3 10Oy 0.

R

{dMbdss 2. IbiLojn,ddy 2 fuskssdy duid ABO

MW Sl §ddsjteO ALCEOL B " dzj dedw 3 s ISt | te£hQiSdzmdste ¥ dzts
tj Odr desls! , ©dz fetsHj Bsdeo Ols!  ©OLdEsEEOL dls! dgjssHT )
Hzdo desets Mesdlsj d Mo © oqdz w. q -

tetso Ols! Mw ¢ &Rjdws hdBw l Brohjd& wuuf bty ©OMMBOt
ddw s BzHEN jets. Cltsls s dBsHEZM disets Y ddz w. vO¢, 9 Iszq’
. 1. ZJtGBszBC d ddgyjde s [ .
30 dzd l]’tGiSJle 1 ¢y j ted d3sd dals O dz! dziSGE

~

[qﬁ]lzdztsg'.'réﬁ{ls"org Hsd® 0 ubEy CsoMEs? &

rdv Mmtesdlsj d Miso O B dlstsds CMotsdds OwRdlsj Clsktedy o3 5B dzqf §
%O vy CtoMSis?2 kddyj, odetd BOjHUESHOEO &z MHj ZOd L 1 Ol
GORd 24 C.1 d 24 €.2. lsjSlk Brd& ddCOodd dj



(Colloquium - journal Z #2 7(186), 2023/ ARCHITECTURE

{dmizdtsS 4. JIdH [ jdddecwOHmnitsets thte dv O
glsjdZ {lscts HEKEO HEME] ZONsEOnnse 2
stsdh dd¥ o 140 d5d dzdzd o3j ste dg®h R Hdzj 2 d B' &z ZlswOU, da.
©tOLEOBEkOdZO  dZOdzdtcso € O, CCmf jteddsj delst M OkhdlsjSlktdr d
Gz CoOtldtlkz M) CkAds?2, fLHOdd? §sHOLdd] &OB MY zisduj NS
Bsd h52 kjtOmMs?2. 1 jMdEswesdn

fedkjteses MsO&O dHJw ¢
TO©EOCkjte HOMGESCEE foddsjjdjissstcO [dMO stj2C0kfO.

Hsd3, € Mty Odzj ded ¥

t dMedsS 5. wWjtdujmSédj HBRO, ¢. mjtlsc ] d



8 ARCHITECTURE / ZCoIquuium - journal Z#27(186), 2023

4 1965 CGBSHO dz LOdd®BO] 1 jmMisktew dO0 ks, vyt M jtedyy!
MstetsdIsj d Mlsotsds Hisdise o HWI CtOMmMdets d or L’ o008l ddalsj tej fi
LOdts dzO@ tedfmlkzdz€j 5). 1 19dzed?2 dzaj wodzw jlsfpw dzOd dzz yMHPdg- o Oto«
flso j dzdzs 2 i EaOEMafdgiso Oded W C o Otslsdtcder » HB BB, [OC COC 5dzO
SOdzt desets yddzr v Jdz ZHOdsYy Ojls HtsMiskz{ dzlz & N ddziz s f dsh OH! .
sOdz MW jttdudMSdr Ho@Rse efteyddzy o HOdz dzgj 2" j B3 BsHEA dj
Clstster 2 weodzw jlIsmw tesHdz (MsOdzs d M sdzicsBZz @& M L ? Bskz ¢ & dz
I 8Mr0O, L dOB] ddssets nkzHtyMmjiuyjdd dd (COC fB8C0OLOdets dzO ted Mk
dzw j Isfpw Ists, Yylsts o MW jitedyyddz = HtsdiZtce o wuut d Jjotesf j2fm
stoj2fF®dp, HB Mdr st ydobktejHddgs 20j CO BTN dzd § sMistetsj dz@ d o

_ fedddyd.

tdMkzdsS 6. [BHEZd dZOW LOMsEes260 o duut

Clsts B dzts 1+ WW jCIsdodzr & MMdislstew IdgdO fiis@sdzd unlstesdlisj dzi dzf J B dz
Lo OdedY ftesMistcOdzmiseo ©, desh ddzflsej Mz yoOjo tcteOdedyQder | to!
HOtlsdL dietso Odzdz’ 2 ORdljShk®s?2, OtidljCltster dOh dzd MY shss
tcOL dzgstsB te OL d Ws.d iyl Oftedivdusd ¢ fgtdz 2 d ddzdetse Oy d s dadz 2 9odH L HOdz]
dmcol: MmMismser ftedunOlk: sBfttshisslsk o dddsjtejfmd §j d kddso
rHtsy jMmise j dedgz o tcOL dIsjddg j tejh jdedw.

10 fiter 2 oLGEdYH &S] 1 Ok uOlsj dz dg" s { telFfsc jzteds digts @ O dzdz
Hedo detsj Mbtesdlsjd Mot §Othidls Clkzter wWodw jlsfpw ydds?2 Ot
Hdzw LHOdd?2 fshis' 7 O.R67" o [tdtejOdi, MftesjCldiess Odz

[ | wOWHHI BT 1%6G6HOR.

tdMedsS 7. rdds? CskfdjSh mOsdlkOls 67, ¢. |



(Colloquium  -journal Z #2 7(186), 2023/ ARCHITECTURE 9

[Mdzse 52 1 jsdzas fidessdls o jMm! 30 Wkksktedmsdydss d tddyjlse t
WstedBO. lEklkjd® Mis' Cso¢d 35d¢ j dHjd RBsHEZzd ds?2 OthidiiSkkztr

G B" dzs MBSLHOMS Mjsj (hd BHddd fteddjtesd BBEHEA dts
Vdzd COdz! dets?2 Yjtelsts?2 st Mo OMfisdd L so Odedj dg B j cdgde" = B dz
dz" | MOHT CoOlsd tec, teOMYf cCsdemMlstez S ydd wodzv jIsmw BOh dzv 1 OF
Cter h OF. JHdZOSC s BHddEB dL Mistetsj dzdzOW o 1972 cEHEZ 6 ftes] s
Bflstets j dedw wodw jlsmw Ists, sktesCOear . 10 MjcetHdWh dadfs2 HJ dz
hOH! fH LHOdd]d&® dlMfsd MsOsdvjls Mtsets?2 Md3jh Odedzz s Mlstelz €
hjded 2. v dz dzd 3 dzd d . "mOBdlsOIls 67" arddzvHdls

[qmt&;E?&I-TbQOde, €. usCdt

J zEfsHEZ dzd t6OL BBjtesds 2, 51H] s demistedtelzjls, COC Mmtsotej d3j dadats
dzj dzdz" J dL 2 jdiLo, Ceifwisjd mMsets dBYIl MsullsOls! o Mmis,
Msoasdze M dMfsd LsoOddidd d + MisjlsdCiz, tsB j fistl i Wd ofGavd oSy BWOtS
ftoj HdZOL dzO Y J dz’ Hdzv sHds2Is]jd dsy yddzr §j HdwW ttOL ddyds » §C
HEedizC] OolststcO, aclkzldsd tsBOHimkf[ Mse j dzdzts f ted d3j yOIlsj dzr dzr a3 MisOdz d
HOY ] LOBjdwlIs! mMw 5 dRBijtel BSHEZDE df » B O sdzts o, Colyster 2, i
Bite i ftojHMsOoadzw jls fmsBadzj COIsj dzt dzgts 2 9dzj h desfplsd , fsLots
s Mtesdlsj dz Mlse 5, s tscL dZ20udisj dz dzgs ko j dzd ydlst  tzdzsh OH ¢
¥dudtetse Odzdzr 2 odaj " ded 2 o dHHEBMIsSk Y gtz .

Rdzlsj toj Mdzr @3 Mo tej d3j dede’ ¢
des?2 L OMlstets2Cd wWodzw jlsimw yddzs?2 Ctd3f dzj €M
dzdd, ©wWOMitdtsy jdede’ 2 o CGBEBSH] RLBdO. Cls

dzts o
tc

9 d -
sls ftwsjiCls

ldfmbdse 9. rqds? CdfdCh, €. RLSEO.



10 ARCHITECTURE / {Colloquium - journal Z#27(186), 2023

rdzv HOd dzgi2h jets twwOLoadk[ded fSHYUJtSde OF s, Uulsts kOSdJ H
sjdz Mlso ©® o0y dets tOLWOBBEBSELEIS BMIs! IshOlsjde dets Mftetsj Clsd te
Bj dzlsT BsHEZd ds? StdhstkzoOtls (kY stklsds] fttsydo Odd, .
MsLHOo Ols! ¢ O toleii =Cisdrueddz ji O! [Hdzd 8 dL vwiCdr ftddjtss tcOL
BzsctsC o OQtelsdtcdz" » LHOddW n, dH ] dWw wilefgk ftetsji Cls dzsest IsOY dzs @6
i rdesdzsed? HftesdLotsHMseaO. [ Ed3B O, RdzHdW. [ Odzdzr 2 ftetsjCls
LOM] Isdz" n stcj dzHtse o OtndlBts?2 MbtclzClskztekz dL btcOdhfstclsds -
sjClkttO, " uUbt tLd&EZOUYOjls sHjtey do O] diglzs MisOdz! dz diz LAWE-O0Mtso
or n Ctsdzlsj 2 dzj etso . ssotcjosLoajHijded] BOhdzd ® 32 1100 M
Zlso jAgylH, Yylsts 1O IsjdzHjdzyydi?2 BwBINHE COYH'™ &3 B dzis € 5 03.
ttOL o do Ols! mw dZOETSHl&:_.ﬂth'g jdzdd 5 ofj s wBdtclz.

[ dhEdse 10+ SObEEsEds 32 B0, ¢. [ kdsod

ldzzlstej dzded ] ftetsMmistcOdzinise [ disj Ozt
COYHOW CoOtelsdtcO® Wtod3dtclzj L rdi3dstedjo0© 1. [., I jdzvjo O ¢
sBi jHddzj dzdzr = © JjHddetsj ydr . d. [ BSHEd dislge rfris&etdstjlsdp jdrzdzts j
ftocjHEMBBEE] €20dzdzr = ¢ sdBZOLdzOf tc ©O9 dzj dzd otsL o jHjddwW BOdzts 1 s
o0OwW, COBJddz Is, Hoj MyfOdy df sdzsHts?2 Eyjde 2. 201370, -~ 1W8X-149
ddtclzjlsMv EMlsOdatseo € O Misdzdz] 2 [sBddz dz" | BSHEAd d'j HBSEBO:
WOMOHJ . tOMmMf sdzsy Jded Co ¢ ZOMistsw h j dzlz . URL:

Ctoze yj dzstcOdzr detse s W Hte © frwww.architime.ru/news/aluhouse/alpod.htm#ljpg O
eih jlsyolssy LOIsjdzj dlzdfzid M S(HOISO BtOMN jddw: 20.03.2021) .
zZzOkd ftedL oOdes B J M J ydls 3.1 zOMmMlsd3OMMser 2 HBdR o [ j dzd dz

smedhjddd ddzlsjter jtcO. https:// masterok.livejournal.
JHdd 3 dL detse j2Nh dR dzOff ktsBtc Of j dad W : 20.03.2021) .
Mo j wodwjlsmv 4 figtff datl tets® O 4. mkzBOjo o¢. [., H0O0OCWd . d.

yolsd" LHOdzd 2. 10ftedd3d 6, [ Jieso O HLOCISdEO o B dZOMISI d3t
tOLtcOBBISOdZO ftesiCls §tsditlsj d Msea © [/ / Construction and
BB &z0OMIsd¢ O M dhMfsd Ltsel1l.” 2. 148 99

DY teddelsj e® [ 8] . 5, ([tdkOSCts9® ¢. 1., zORs90 R.
dlssdismis: yddw LO CoalydOdr dzsets ¥ d dzddstofs ots fLr Adg iz BYfjtois § € Is

sls diRdetsy jMlsa O W OCIststetss, icsoOdedw // [ wz®uBd JlstEyj dzOjdsdzOc

Mistets2 f dzsh OH S Isd Codefidets 2 - g Escedyj MSts?2 ddedydOlkder (1

Mistesdlsj dz dg' = toj MktemMtses o~ 1. #07. 205

Mistetsd IsG.dz" Mise 6. 0 dBsHEd d'f L HOd]?2 Vol

dtsotcj d3gj dede’ j IsJ ~ dgts dzts ¢ d dhttps://www.architime.ru/specarch/
sjdzr Mlse O, Msoa dsj M j dadz" j ) top 10 modular buildings/modular_buildings.htm
dmMftsdz LsoOded j 5 dzse j2h dm (HOO ®BWKOMN jddWw: 20.03.2021) .
fcsBtcOsls twjhdls! ydddhdr j 7. [ dscstisOySd jfijcgs sBBHE A& d

Odz' des kwiLoeaddr n Gtk Ot or Mtslsj d mMCietsMmisd .
hoOosls Oterndlsj Clskztcdzlz® dzfyos,j H |https://taratutenko.ru/mnogotazktkiperymodulyne
mMfsmMseMmiseakzes s tjhjdzds + § tsv-rekordpovsotei-skorost . ht mi (HOIO B teC
mMedr d HjBsEcteOW dud MSdr 920.03.2021). 50 -
ydoeow 1 fMmlsjlsduyud MEs2 MmMsMmisc 8. wdHtstgjdz2¢ 85 ., zdBOjoO 1. R
sBdZd CO LHOdM?. sjrdesdzsedd o Motej d3j dedes s Miste ts «

dz0 dz' dz" | Otem i 5 § [5 In ts dzfs dzdz" j hCts
2017.- 1. ie8. 63



(Colloquium - journal Z #2 7(186), 2023/ BIOLOGICAL SCIENCES 11

BIOLOGICALSCIENCES

V[ S556
rd dzd f.das s

[JI coLjsedasdBtstems d?2 d&zOkydz 2

ttr BSAatsLW2Mise jdedzr = d Mipdzj

IRt dJdArRYyresrRr 3 sdr1duvrfrR T lrfulfsf) 1 [frevém [uvz]

mfrycseuvl 11 rrecorf?1feor 10 Y rdfriam o lrtomfrom [o
1[Avr1ti11r¢ 1013or1 1L traRdurdf s mfredags rJc touvyrud

ITterded 1frv3f JRIJILRY[HSRfI t(raUlHOS

Denisenko O. S.
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HYDROLOGICAL INDICATORS OF WATERCOURSES IN PLACES OF ECONOMIC ACTMITY
AT UNDERWATER CROSSINGS OF THE TRUNK OIL PIPELINE OF THE WESTERN REGION OF
JSC"CPC-R", NECESSARY FOR CALCULATING THE HARM TO AQUATIC BIOLOGICAL
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Abstract

Within the framework of this work, the issues of systematization of som¢elmmgata on the main hydro-
logical indicators of water bodies dghery importance on the territory of the Astrakhan region and the Republic
of Kalmykiain the places of maintenance and exercises (KSPU, TSU, UTZ) at underwater crossings of the trunk
oil pipeline of the Central region of JSC "CHZ' (PPMN) are considered

The article presents generalized data on the main hydrological indicators on 7 watercourses in the Astrakhan
region and 2 watercourses in the Republic of Kalmykia, obtained in the course of economic activity at its own
stationary hydromonitoring posts tife Central Region of JSC "CPR", stock information and materials of the
Federal State Budgetary Institution "State Hydrological Institute", as well as generalizations and systematization
of other numerous published scientific data in open peeiewedsources of specialized literature.
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Key words:water bodies, Astrakhan regioRgpublic of Kalmykia, Volgakhtuba floodplain, underwater
crossings of the main oil pipeline, hydromonitoring posts, temperature, flow velocittdandlow modulus.
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Abstract

The recent tension in the Caucasus over the Karabakh conflict has drawn global attention to Azefbaijan

Armenia relations. Examining various aspects of theirrelationsis necessary to understand the-lcenfeon-
flict between Azerbaijan and Armenia. Sharticle delves into the social implications of the involuntary displace-

DKSP

ment of the Azerbaijani population that occurred during the conflicts between the two nations throughout the 20th

century. To achieve this, we analyzed statistical data from theamtévne frame, media outlets from the era, gnd
documentsthatreflect the harm inflicted on Azerbaijanis during their forced relocation. The compdesorigp-
tive methodology was employed in the analysis.

Keyword:ArmeniarAzerbaijani conflict, Westerizerbaijan, Forced Displacement, Deportation, Ethpi
Cleansing.

C

As aresult of complex political processes carrieapparatus of tgsm aimed to prolong the existence of
out in the Caucasus during the last two hundred yeathe empire by shifting the social dissatisfactions in so-
Azerbaijanis were subjected to forced relocation, ethnciety to ethnic grounds. By inciting ethnic conflicts,
cleansing, and became victims of deportation polic'they weakened the ability of local communities to unite
After the signing of the Gulustan (1813) and Turkagainst tsarism. The policy of the Russian Emged
menchai Treaty (1828) between Iran and Russia, to the ArmeniarMuslim conflict that began in Baku in
well as the Andrianopol Treaty between Russia ar19051906 and quickly spread to other cities and vil-
Turkey, Armenians from Iran and Turkey began to blages in the Baku, Yelizavetpol, and Iravan gover-
resettled on Azerbaijani lands. The local populatiornorates. Historical evidence indicates that the root
Azerbaijanis, were forced to move from their landscause of this conflict was the political ardonomic
Azerbaijan, which declared independence on May 28tadvantage held by the Armenians in the metlinic
1918, faced territorial claims from Armenian nationalcity of Baku [1]. In late May and early June of 1905,
ists. clashes occurred in the cities and villages of Iravan

Armenia has violated international lawdacontin-  province, which led to the looting of the Azerbaijani
ues to pursue an aggressive policy that hinders effo population. As aresult, peoplere compelled to aban-
to restore peace and friendship between Armenia adon their homes and retreat to the mountains [11,-p.33
Azerbaijan. To understand the reasons for the ongoi4l]. In the early 1906 peace conference held in Tiflis,
conflict, it's important to analyze the historical relation both the Armenian and Azerbaijani parties accused
between the two nationsd the impact of the conflict each other of causing financial damage. They requested
on the social conditions of the peaceful population iVorontsovDashkov,the Caucasian representative of
Azerbaijan. It is important to note that there are nthe Russian administration, to compensate for the par-
Azerbaijani Turks living in the lands of Western Azer-ties' losses. Israfil Hajiyev, who represented the Azer-
baijan, which is now known as the Republic of Arme baijani side, accused the Armenians of spreading terror
nia, althoughthey had been living there since ancienin the Caucasus. The conference aimed to investigate
times. The forced displacement of Azerbaijani Turkthe rat causes of the Armeniahzerbaijani conflict
from their ancestral lands began in the early 20th ce[8].
tury and continued gradually until the end of the cer After the October 1917 coup, the struggle for au-
tury. Several Azerbaijani scholars such as E. Ismayilotonomy and independence of nrBassian populations
I. Niftaliyev, N. Mustafa, E. Orujov, and N. Sul- intensified. The victory of the Bolsheviks in April 1918
eymanli, along with foreign scholars including M. Ji-was possible as a result of a bloody clash dmiet
rokhov, O. Torbasov, T. Vaala, S. Moshkin, and Ygrounds. Official documents of Azerbaijan state that
Pompeyeva, have discussed various aspects ofthe t(30,000 Muslims were killed during the events of March
in their research. 1918. The clash on ethnic grounds was not limited to

Atthe dawn ofthe previous n&ury, the socie the city of Baku but spread to several provinces of the
political unrest that emerged in tsarist Russia led toSouth Caucasus. Stepan Shaumyae, leader of the
revolution. The revolutionary circumstances intensifie Bolsheviks, had to admit that the political conflict
the conflicts between the various social and ethnturned into ethnic cleansing [14, p-63].
groups residing within the empire's territory. The ruling
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After the fall of the Tsarist Empire and the declaby leaders from the USSR, USA, and England, the Ar-
ration ofindependent states, the Azerbaijan Democraimenian leadership approached the USSR Foreign Min-
Republic and the Republic of Armenidne Armenian  ister V. Molotov and requested permission to relocate
Azerbaijani tension in the region persisted. This tenskthe Armenians residing ifran to the USSR. Calling
led to miltary operations from 1918 to 1920, whicltBeyazet, Riza, Trabzon, Erzurum, Bayburt, Mush, Van,
caused severe damage to many cities in Azerbaijan, Bitlis territories of Turkey "historic lands" of Armenia,
cluding Shamakhi, Tartar, Shusha, Garyagin (nothe Soviet leadership planned measures related to the
Fuzuli), and Gazakh [10, p.212In 1920, the Turkish repatriation of Armenians living in foreign countries to
Muslim population of Zangibasar and Vedibasar disthe Armanian SSR [9, 51-75§.
tricts left their native lands due to Dashnaksyutyun p: On December 23, 1947, the Council of Ministers
ty's policies. The August 1920 report No. 46 of thofthe USSR passed Resolution No. 4083 titled "On the
PCIF (People Commissariate of Internal Affairs) fo relocation of collective farmers and other Azerbaijani
the AzSSR indicated thélte Dashnak military forces population from the Armenian SSR to the KAmaz
were looting the population ofthe Goychay and Gazakplain of the AzerbaijanSSR". The decision aimed to
districts [2, op.1, d 83, .71]. The report, sentto the Cetransfer 100,000 Azerbaijanis from Armenia to Azer-
tral Committee (CK) by the commission established ibaijan by the beginning of 194850. The authorities
September 1920 to investigate the refugee situaticdefined the mechanisms of resettlement to present the

mentored t hat in the first decisionas "voluntary"at the leadership level of thp e o -
ple had died due to starvation, snake bites, and scorpUSSR. Article 2of the plan of measures adopted in con-
stings on the Araz c o as tnectionwith theimplementation of decision No. 43 hl- I'n 1

Azerbaijan received 140,000 refugees, with the majo lowed the Council of Ministers of the Armenian SSR to
ity (125,000) coming from the Iravan gemorate and use the buildings and residential houses vacated due to
Zangezur district, according to reports from foreign hithe resettlement of the Azerbaijani population to ac-
manitarian organizations [3, op.4s, d. 43, 1.8]. commodate Armenians coming from abroad [12, p.65].
The tension between Armenia and Azerbaijan e After World War Two, the number of Azerbaija-
isted even after both republics were taken over by tnis in Western Azerbaijan decreased.In the late 1940s,
Soviet Union. The leaders of Soviet Agmia refused to slightly over 100,000 Azerbaijanis lived in Armenian
allow refugees who had been forced to flee their homSSR according to official statistics [13, op. 336, d.
land to return, and serious obstacles were created 1568215664H]. In 1948, 1,799 households consisting of
Azerbaijanis who wanted to go back home. In the fir<7,747 people were transferred from the Armenian SSR
few months after the Sovietization, 4291 Azerbaijarto the Azerbaijan SSR in an organized manner. 429
families were forced taebhve Armenia due to the policy families (2834 people) were forced to leave Armenia
implemented by the ruling circles of Armenia. The maindividually due to various pressures. By thadl fof
jority of the emigrants came from the Ashtaraks, Si<1948, the number of people subjected to ethnic cleans-
yan, and Lenkashov districts of Armenia [10, p.214]. ing reached 10,584. According to the agreement
After the formation of the Soviet Union, internalreached between the leaders of the Azerbaijan SSR and
borders were abished, creating favorable conditionsthe Armenian SSR, in 1949, 3,818 households with
for ending territorial claims and conflicts between al15,713 people (5,420 in the spring and 10,293the
lied republics. However, the administrative division ofall) were to be transferred to the Azerbaijan SSR. The
the Soviet state reignited the ArmeniAmerbaijani agreement that was made between the governments of
conflict. Although the process of forced relocation othe Azerbaijan SSR and the Armenian SSR was not ap-
Azerbaijanis from Armenia was halted in the mid proved by the Council of Ministers of the USSR. S.
1920s, the conditions in the republic compelled Aze Cheremushin, who was the official reprasative ofthe
baijanis to migrate from their homeland. In the lat USSR government, demanded that T. Guliyev, the
1920s and early 1930s, the Central Executive Comm Chairman of the Council of Ministers of the Azerbaijan
tee of the Azerbaijlan Communist Party and the CentiSSR, transfer 40,000 Azerbaijanis from the Armenian
Executive Committee ofthe Transcaucasiareceived éSSR to Azerbaijan [7, p.110]. On December 18, 1997,
peals from Azerbaijani residents of the Armenian SSiHeydar Aliyev, the great leader,gsied a decree that
seeking permission to ext the republic [10, p.217]. Ttprotested against the national discrimination faced by
introduction of collectivization in the late 1920s led tcAzerbaijanis during the Soviet era. The decree was ti-
social tension that negatively impiad ethnic relations. tled "On the mass deportation of Azerbaijanis from
This situation remained tense notonly in Karabakh btheir historical and ethnic lands in the territory of the
also in many settlements along the Armepdagerbai- Armenian SSR in 1948953." It acknowledged that
jani border, especially between the villages of Shikh the criminal policies of the Armenian nationalist circles
and Kamerli in the Gazakh district, and the villages (and the Soviet leadership were responsible for the de-
Gotukend, Vokomaryn, Atan, and Shaumt in the Dse)portation, butit also pointed out that the current leader-
district of BambLor district. ship of Azerbaijan did not serve the interests of its peo-
During World War Il, the Armenian leadership at-ple and played a negative role in the matter. This docu-
tempted to achieve their goal of creating a "Greater Ament was the first politicdégal assessment of the
menia" by seeking assistance from the central powe expulsion of Azerbaijanis from their homeland, and it
In 1943, when the Sovidtanian relations were being aimed to raise awareness aboutthe issue.
discussed at the Tehran conference, which was atten After the death of Stalin, despite the suspension of
the policy of ethnic cleansing, there was no softening in
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ArmenianAzerbaijani relations. This tension intensiexacerbated the political debate between the parties, ul-

fied in 1988 with the separatist speeches of the Armtimately leading to an uncontrollable level.
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Summary:

Trendsin the development of humanitarian knowledg&lkraine were clarified; the works of Mykhaila
Hrushevskoho in the development ofthe methodological base of Ukrainian ethnology were studied; the main works
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Summary:
In the article, the creation of a management and methodological provision system for the improvement of
knowledge and skillsin accordance with the requirements of modern training was investigated.

KeywordsLanguages of artificial intelligencelevelopment ofa prototype system, learning tools

The inclusion of information processes in the edt - holding various contests and competitions
cational structure, the informatization of the educiamong subject teachers and considering the results in
tional process requires new qualities from all educ stimulation and motivational events;
tional workers.This, in turn, involves acquiring new - preparaibn of more flexible programs for the im-
skills and habits. ICT training and improvement of ecprovement of informatics teachers;
ucation systememploye#&xcludes the following: - training of trainers to speed up the improvement

- reconstruction of the pedagogical personnprocess;
training system for secondary schools, taking into a - creation of relevant institutions information-
count the concept of edutian informatization; methodological centers for training and improvement

- creation of a management and methodical ass of education worker in the regions;
ance systemfor improving the knowledge and skills « - ensuring regularity and systematicity in the pro-
education systememployees in the field of ICT. Prep cess of improvement of education workers in the field
ration of appropriate programs for increasing the ICof ICT;
literacy of various categis of educational workers - introduction of new specialties related to in-
(primary schoolteachers, subject teachers, school miformatization of education in the systemof higher, sec-
agement). ondary and technical vational education. In this

Improvement of subject teachers should not ksense, let's note the development of a new model of
limited to teaching the use of ICT equipment, attenticmodern training through Expert Training Systems and
should also be paid to inculcating practical skills to inits designation. One of the important and important is-
tegrde existing resources into the teaching process; sues is to first create an BExpert Training System for the

- organizing computer literacy courses forteache development beducational software tools.
of othersubjects in their schools for informatics teacl BExpert Training System (ETS) is a complex pro-
ers with the necessary level of preparation; gram complex that collects and disseminates the scien-

- Sufficient assessment of the work of subjectific knowledge and experience of highly qualified spe-
teaches and informatics teachers who use ICT, prep cialists in the field of education and training, and makes
ration of a systemfor stimulating and motivating the it possible forthose with relatively less specialized
activity; knowledge to use them.

Intellectual editor of the
User interface A logical conclusion block knowledge base

Knowledge base

BExplanatory subsystem

The user interface is a software complex that inHow was this or that recommendation received? Why
plements the dialogue between the userand ETS in did the system make suahdecision? In the first ques-
process of entering a request and receiving an answition, the entire process of obtaining the opinion is

The logical conclusion block is a program thashown by showing all relevant fragments of the
models the course of thepert's thoughts and ideasknowledge base, and in the second question, the judg-
based on the information in the knowledge base. ment that precedes the obtained result is referred to.

An explanatory subsystemis a software comple Knowledge base intident editor is a program
that answers the user's questions ofthe following typ¢that allows a knowledge engineerto create a knowledge
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base in dialog mode. It includes a birltmenu system, the amount, volume and degree of complexity of im-
knowledge presentation language template, "helparting knowledge depending on the mastery level. An
mode and other service tools that facilitate workiniexample of this type of systems is the PROUST system
with the databse. based on Pascals training. They agmte (adapt)
Each classification element has its purpose arstandard application software envelopes (for example,
characteristics. For example, the training system ccmathematical statistics, linear programming or data-
rects mistakes and shows the correct answer whbase management systems) and consist of software
learning any subiject (subject) through a computer; acomplexes that are tools for knowledge manipulation.
alyzes the learner's weaknesses in the fielchefstub- Hybrid systems can be an intelleatwoverlay for appli-
ject and prepares tools for their elimination; determinecation software envelopes, or a tool for solving com-
plex issues related to expert knowledge.

ExpertTraining

Systems
According to their Due to its reakime con- According to the According to the lev
nctions nection types f electronic of integration
their  functions machines
f .
- of your information -in super EHMs; - avtonom;
interpretation; = statistics; - medium yield - hibrid;
- diagnostics; : . in EHMs; (integral)
Lo - quastdynamic; - symbol
- monitoring; - dvnamic .
- designing; Y processors;
- forecasting; -in mini EHMs; .
-to plan; - on personal computers;
-training;
- designing;
- forecasting;
-to plan;
- training
L

Instrumental means of processing ESs have alwith realinformation. Library - covers are difficult to
beencreated. They can be divided into 4 groups: use for informational knowledge bases. Because mod-

Traditional programming languages (C, C+eling a number of processes is very complex (eg, ab-
Basic, Small Talk, Fortran, etc.). They are mainly castracting, bibliographic and analytical review compila-
culated for numerical algorithms, requiring a lot otion, etc.).
work from the programmer due to the limited ability tc The technology of creating educationaltsare
work with symbols and logical data. But these lantools is almost the same as the exemplary technology
guages are well adapted to traditional machine architeof developing separate ETS for the entire educational

tures. system. Currently, experts divide the development of
1) Artificial inteligence languages the most ETS into six consecutive logical stages:
widespread are Lisp and Prolog. Their universality 1) Determination of issues in the field efluca-

lower than traditional programming languages, thay tion;
have a wide range of possibilities for working with 2) prototype systemdevelopment;
symbols and logical data. Special computers are crea 3) bringing ES development to operational level;

based on artificial inteligence languages (for examplt 4) evaluation of the expert training system;
Lisp - machine). These languages are not used in t 5) coordination of the system;
development of BExpert training stems. 6) systemsupport.

2) Special software toolgprovide development of Identifying the problem area and issuedm-
educationalprograms at a higher level than artificial irportant for all phasesf ETS. The head of the ETS, i.e.
teligence languages. the knowledge engineer, must identify the problem. If

3) Shels ( B ts dzts gHelf)- a shell means a an unfavorable problem is selected, it can lead to a
readymade version of ES without a knowledge bas waste of time and money. The knowledge that is im-
Covers eliminate programming processes in creatitportant for solving the problem must also be stable, ac-
ESs. In such a case, only a specialist (expert) workircurate andelatively permanent and cover all relevant
in the subject field is required to fill the knowledge basissues.
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Prototype system development is a generalized objects and processes. A prototype project consists of

version of ETS. A prototype systemis a special pro- dozens of rules, frames and examples.

ject to verify the correctness and coding of exped-

vided facts, judgment strategies, relationships kbetw

Selection of knowledge

T
s Textology (tex
Communicative methods tual studies)

Passive Active -scientific, methodical an
- production
| | analysis of literature;
" observation: | | - ana:ys!s o; textE_ookg;
- your conversation - analysis or working doc
protocolization; Group Group uments
- lectures |
| - brain attack; -polling;
- Roundtable; - interview;
- business games - free dialogue;
- expert games
L
BExperimental methods of knowledge selection Since the block diagram design of the algorithm is
(revealing) were explained as a direct live dialogue methodologically understandable, let's design it.
between a knowledge engineer and an expert. But th Program SF;
is not the only method. Currently, methods of Uses crt;
knowledge selection (discovery) to create knowledge Var xinteger;
bases a given: Srreal;
For example, let's build a computer model for ca Begin S:=0;
culating the square root of odd numbers in the natul For x=5 to 95 do begin
numbers 5 to 95. If x mod 2 <> Othen s:=sqrt(X);

1. Establishing the algorithm of the given probler Writeln (6ds=6, s);
2. Execution of the problem program in the Pasc. End;

programming language End;
3. Implementation of the compiled program on

computer
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beginning
/ X=5, 5=0 /
3
S=vX
|
H=M+1
H= VoK
I
w
5
e
S0m
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ON THE ACTMITY OF THE CARDIOVASCULAR SYSTEM
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CONGENITAL HEART DEFECTS AS A CAUSAL FACTOR IN THE DEVELOPMENT OF
PULMONARY HYPERTENSION IN CHILDREN
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Abstract

Our articlehighlights congenital heart defects as a causative factor in the development of pulmonarylhyper-
tension in children, which is relevantin modern medicine based on literary sources.
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DIFFERENDI ¢ GNOSI1 S OF RECURRENT COUGH I N CHILDRE

Introduction.

"Respiratory pathology", "Acute respiratory infections" (ARI), "cough" are the terms most often used|by pe-
diatricians. There is a logical explanation for this: respiratory pathology dominatesttheture of childhood
morbidity, ARI topsthe ranking of infectious diseases in the pediatric population, and cough is the most common
complaint that parents of young patients address pediatricians or family doctors with. The main tool to change
these diappointing statistics is the implementation of new progressive recommendations for the treatment of chil-
dren with cougkrelated diseasesin the practice of pediatricians.

Key words:ccough in children, recurrent cough, differential diagnosis of cough ifdodn.

Respiratory tract pathology in children remainsadditional 50 days ofcoughing per year. A cough with-
the most pressing problem in modern pediatrics. D out wheezing is associated with environmental factors,
spite the fact that the main category of patients in pincluding humidity in the home and air pollution, and
mary care are patients with respiratory disorders, theis also closelyelated to socioeconomic status. Parental
are a numbeof unresolved issues regarding the diacsmoking is associated with an increased prevalence of
nosis and treatment of these conditions. This is esjchronic cough, which is 50% in children under11 years
cially true for young children, as the anatomical anof age who have two smoking parents [6].
physiological features of their respiratory systemmak Causes of RC:
it difficult to interpret the symptoms of respirayadis- A OLLERGY AND REACTIVE AIRWAY
eases, which leads to erroneous or delayed verificati DISEASE(asthma, allergic or vasomotor rhinitis)
of the diagnosis, and thus to the prescription of not ¢ A INFECIONS (ecurrent viral respiratoripfec-
ways correct treatment [2]. tion, pneumonia chlamydial infection mycoplasmal

MOt er i al OnTd anklgzé the data.of infection, pertussis or pertussislikgndrome tubercu-
Ukrainian and foreign articles by keywords: cough illosis, psittacosis fungal infections (histoplasmosis,
children, recurrent cough, differential diagnosis o'blastomycosis¢occidioidomycosis)parasitic infesta-
coughin children. tion (visceral larva migransascariasis)sinusitis)

Resul ts On dAccarding o the Wkiiaiw-n A FOREIGN BODY$SPIRATION
ian Institute for Strategic Studies of the Ministry o A IMMUNODEFICIENCY DISORDERS
Health of Ukraine, respiratory diseases are the mc A CONGENITAL MALFORMATIONStrache-
common among children. In the structwkdisease oesophagealfistuléaryngeal cleft vascularring
prevalence among children under 17, respiratory pbronchiogenicyst pulmonary sequestration, immo-
thology accounts for 54.2%, which is significantlytile cilia syndrome)
higher than the rate of diseases of other organs and ¢ A CYSTIC FIBROSIS
tems [1]. A BRONCHIEC®SIS

Recurrent cough (RC) (not associated with ARI) A ENVIRONMENTAL IRRITANT®igarettes
repeated (2 or more times yaear) episodes of cough smoke, house dust)
otherthan those associated with ARI per year) episoc A CARDIAC FAILURE DRUGSahgiotensia
of cough other than those associated with ARI; lasconverting enzyme inhibitors ;8drenergic antago-
longer than 714 days/episode. If the periods of remis nists)
sion are short, recurrent cough can be difficult to di A AIRWAY ENCROACHMENTrediastinal tu-

tinguish frompersistent chronic cough [3]. mours mediastinal adenopathiyulmonary tumours)
Recurrent cough is a common problem that pa A PSYCHOGENIC COUGH
ents often visit family doctors with. There are man The initial examination of children with cough at

causes of recurrent cough. Although most cases of the first visit involves a thorough history and a focused
current cough are benign, serious ilnesses can aphysical examination to decide whether to provide fur-
manifest themselves imis way. ther treatmen

Although "cough" is an accurate symptom, its se Describing the characteristics of a child's cough is
verity is often not reported objectively. Studies usincrucial in the health care setting. Questions about age
nighttime audio recordings have shown that parentaliof onset; wet or dry cough; triggers, frequency and tim-
ports of coughing do not correlate well with the fre ing of cough; and the presence of associated symptoms
guency, duration, or intensity of tleetual cough. A should be answered. Age of onsetdaduration of
study in which cough was measured objectivelsymptoms are important factors. Determining the fre-
showed that healthy children aged 10 years on averequency and possible progression of the cough helps to
have 10 cough episodes (ranging up to 34) in 24 houassess whether the child has episodes of acute cough
mostly during the day. This number increases durirresolution or has a potentially serious underlying res-
respiratory infections, which ihealthy children can oc- piratory disease. It is posddbto ask parents to keep a
cur 58 times a year, lastingd days. This causes an
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cough diary in which they record the frequency, dur: After a child has had an ARI, parents can be reas-
tion of cough and possible provocative factors. Chisured if the cough gradually becomes less severe and
dren who have a continuous cough lasting more th dry by the third week, with periods of coudiiee time

four weeks should be +®valuated for serious underly- of at least several weeks between episodes and normal
ing conditions. Timly intervention can limit the pro- examination findings. Further tests are not necessalry,
gressive harm and burden associated with conditio especially in a child who is developing well and shows
such as bronchiectasis, aspiration lung disease, and ‘no symptoms during sleep or physicatiaity at the

eign body inhalation [6]. next checkupd].

Ideally, the clinician should be able to listen to th: A X-ray can show underlying pneumonia, foreign
child's cough in the clinic. If t# child is unable to body, cystic fibrosis, tuberculosis, or bronchiectasis. A
perform the coughing maneuver in the clinic, you cafilm taken during expiration could suggestthe presence
also ask the caregiver to make a video of the chilcof a foreign body. Pulmonary function tests should be
cough.A targeted respiratory examination, especialldone if the diagnosis is not obvious. Asthma is
one thatlooks for digital clubbing, hyperinflated ches diagnosed if airway obstruction is present and if
Harrison sulci ad adventitious breath sounds, caitreatment with a bronchodilator reverses the airway
guide further evaluation in a child with RC. obstruction and improves the pulmonary function.

About half of children with asthma develop symp:Bronchial provocation tests, such as exercises or
toms before the age of 3. A typical history describeinhalation of nethacholine or histamine, can be useful
recurrent episodes of wheezing and/or coughing causto identify "hidden asthma" in older childrg®.
by an upperrespiratg tract virus (URTI), exercise, or The doctor should make a balanced choice
weather changes [8]. What used to be called "coubetween a thorough examination of the patient and
variant of asthma" is now more commonly called ectimely treatment. A thorough examination may lose its
sinophilic bronchitis. Treatment consists of inhaleimeaning due to theatural course of the diseaséhe
corticosteroids, to which this form of cough is usualltime for natural (without medical intervention)
very sensitve. Cough may be the only symptom of therecovery will be shorter than the time for a thorough
full asthma syndrome, so a thorough history should lexamination. Sometimes, depending on the clinical
taken. In most cases, no additional examination is rsituation, trial treatment should be preferred, provided
quired. In other cases, examinationray of the OHC, that a diagnsis cannotbe made at this time for certain
spirography using bronchodilators, sputum inductiorreasons.
allergy tests, and trial treatment of bronchial asthma ¢ If a specific cause of cough is established,
required. treatment should be carried outin accordance with the

Predominantly nocturnal cough, as well as anrequirements of certain medical and technological
history of wheezing and shortness of breath shotdocuments regulating the provision of medical care f
prompt an examination for asthma. these nosologig8].

Refluxassociated cough. The roles of reflux Conclusions. During the initial examination of a
esophageatlysmotility, and aspiration in cough arechild with a cough, it is important to carefully collect
controversial. Treatment strategies for those previousanamnesis. If possible, ask for a video of the child
supported an aggressive approach to acid suppres:coughing, and keep a cough diary to track the condi-
and prokinetic agents, the evidence base does not sttions under which theough occurs. Doctors should
port their widespread use. High doses of PPIs lman also considerthe benefisk of additional tests.
tested in patients with peptic symptoms and/or signs List of references
reflux (either direct evidence by laryngoscopy oran ir 1. A new look at the treatment of cough in chil-
creased score on the Hull Airway Reflux Questiordren. YU.V. Marushko. Thematic issue "Pediatrics"

naire). Bisphosphonates and calcium channel anta” 1 ( 48) , March 2019
nists can worsen exsting reflux disease aralease 2. Problems of diagnosis and treatmef respir-
coughing [7]. atory diseases in children: are there any new solutions?

Foreign body aspiration. Foreign body aspiratio Authors: G.V. Beketova, S.M. Nedelskaya, L.V. Besh.
is a common cause of chronic cough among preschi2018
children. During infancy, cough can be due to aspir 3. Unified clinical protocol of primary health care
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Abstract

Our article reflects aspects of disorders of the entire hormonal background ofthe female reproductive system
based on a literature review.
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SYSTEM

Abstract.

Today, the development of knowledge and the improvement of technologiesin such a discipline as [artificial
intelligence (Al), in the field of technicatiences, is relevant. This is the third work, which, as before, desgribes
the known information about the structure and principle of work of the central nervous system (CNS) of ja living
organism, such as human. The purpose of the general study is toverfhitechnology of Al, which is based|on
the structure and principle of work of the CNS of a living organism, for humanoid robots (HR). The purpose of
this study is to form knowledge regarding the structure of the human brain (HB) parts. To achipuepbise, a
search and analysis of known information was carried out; also, graphic illustrations, that descrie the
connections between separate nerve cells of separate parts of the HB, were formed. Briefly, infornfation is
provided regarding the parts dfé¢ CNS in which the process of generating new cells occurs. In addition, the¢ work
describes the distribution ofbasic substaricesminly neurotransmitters, within the CNS; and also, according to
known information, expressions for calculating the quargitieseparate elements and componémisrve cells,
mini-columns and oth., the CNS, have been derived for practical implementation in future weadkgtHr
knowledge ofthe structure of parts HB and the principle ofwork of the CNS will allow, for fubuketo improve
the technology of Al of HR.

Keywordsicentral nervous system, neocortex, layer, nerve cells, artificial intelligence, humanoid rob¢t.

1. Introduction. As stated above in the text, the anatomy and
Today, there is a need to improve artificia physiology of the CSN have not been fully studied.
inteligence(Al) technology. Because of this, there is a problem, that consists in the

A series of works [1, 2], including this one,lack of information i for example, the permissible
provide a description of the structure and operation range of the number ofcelisN&# and GCt in sep
the central nervous system(CNS) of a living organis layers of the smallest component of the part and each
such as a person. This information, along witof the parts, is unknown; the types of cells and their
information, that wil be found late will help in exact location in some parts (for example, the nucleus
improving the Al model and developing software theof the hypothalamus) are unknown, however, the
will demonstrate the functioning of the CNS, in somsubstances and receptors, that they pasaesknown;
approximation to theideal. and etc.

Unfortunately, although there is quite a lot o As previouslyi in work [1], in this work, to a
information regarding the work of the CNS, it has ncgreater extent, accent will be placed on the system of
beenfully studied. In this regard, the author of theconnections of cells from the ventral stream of visual
manuscript has repeatedly proposed and will continiinformation. In addition, using the case, the author
to propose a number of hypotheses, that need prooféshould request the t@htion of readers to the scheme,
cannot be accepted by specialists, who work in the fiewhich was, as an illustration, shown in work [1], where
of medical science, without them, regamlinthe it is necessary to replace the link, which is designated
functioning of the CNS. In most cases, hypotheses, ttas Brodmann area (BA) 28, which corresponds to the
were formed by the author on the basis of his owmedial entorhinal cortex, with Brodmann area 34,
experience, which was obtained while studyinwhich coresponds to the dorsal entorhinal cortex.
information, that relates to the fields of technical anFrom the works [3, 4], it is known, that there is a small
medical sciences, are specified in the & the work, number of connections between BA 28 and the
as those, that require proof. perirhinal cortex BA 35 and 36, compared to BA 34.

This work, incompletely, provides information Table 1 provides information regarding the titles
regarding the structure of parts of the brain (B) arand thei abbreviations, parts and plots of object of the
connections between cellsthose nerve (NC) and glial CNS, as well as the location of a certain plot, relative
cells (GC), that are located inside one smallesto animaginary point, which is defined as the center of
comporent (such as, for example, mirelumn or the object.
micro-column) ofa separate part, and also, according Based on the known information, that was ob-
those, that located are in the components of differe tained from works [1, 2,-364], as wll as, that which
plots of this separate part and components of differewas proposed as a hypothesis, in the form of a table, a
parts of the CNS. list of connections between areas (also-palis) ofthe

cortex of the hemispheres (HC) of the B (or, BHC), as

2. General information regading connections well as, between the areas of the CH of the B and the
in the CNS. parts of the BBy information, that was proposed as a

2.1. General information regarding hypothesis, and, that, obviously, needs to be verified,
connections between plots of parts, inthe CNS. author mean such information, that in the works, that
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‘were found during the search process, was presenﬁinformation, that was obtained from the same wdrks,
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result. Further, in the text, Figure 1, based on known

Titles, and their abbreviations, of the parts and plots of the CNS objects.

Table 1.

Name object Abbreviation
Left L

Right R
Superior S,'s
Inferior l, i
Anterior A a
Posterior P, p
Supra Su

Retro Re
Caudal c

Rostral r

Lateral L,
Medial M, m
Dorsal D, d
Ventral V, v
Ipsilateral IpL
Contralateral ColL
Bilateral BiL
Magnocellular M (Ret)
Parvocellular P (Ret)
Koniocellular K (Ret)
Brodmann area BA

Bone marrow BoMa
Brainstem BrSt
Midbrain MiBr
Medulla oblongata MeOb
Metencephalon Mt
Frontal lobe FrLo
Occipital lobe Oclo
Parietal lobe Palo
Temporal lobe Telo
Superior frontal gyrus SuFrGy
Middle frontal gyrus MiFrGy
Orbitofrontal cortex OrFrCo
Prefrontal cortex PreFrCo
Dorsal lateral prefrontadortex DLPreFrCo
Retrosplenial cortex ReSpCo
Cingulate cortex CiCo
Anterior cingulate cortex ACiCo
Medial temporal gyrus MeTeGy
Postcentral gyrus PostCeGy
Corpus callosium CoCa
Primary visual cortex V1
Secondary visual cortex V2
Association visuatortex V3, V3A, V3B, V4, V5, V6, VBA, V7 (v, d)
Lateral occipital areas LO-1, LO2, LO3
Ventral occipital area VO-1, VO-2
Anterior inferior temporal area AIT
Central inferior temporal area CIT
Posterior inferior temporal area PIT
Dorsal perirhinalcortex DPrC
Ventral perirhinal cortex VPrC
Entorhinal cortex ErC
Lateral entorhinal cortex LErC

d astthati describes,in more detail, the structure of separate platse

ent s

t

h
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Medial entorhinal cortex MErC
Hippocampus Hc
Hippocampus subiculum HcSub
Hippocampus cornu ammon(&-3 (4)) Hc (CA1-CA3 (CA4))
Hippocampusientateyyrus HcDG
Indusium griseum InGr
Claustrum Cl
Septal nuclei SeN
Lateral septal nucleus LSeN
Medial septal nucleus MSeN
Septum pellucidum SePe
Paraterminal gyrus PaTeG
Diagonal band of Brock BrDiBa
Ventral limb of the diagonal band nucleus of Brock| BrDiBaNVLi
Horizontal limb of the diagonal band nucleus of Brg BrDiBaNHLi
Amygdala(nuclei) Am (MAm)
Amygdala basolateral nucleus AmBLN (AmPBLN)
Amygdala basomedial nucleus AmBMN
Amygdalo-piriform transition area Am-PiTrAr
Periamygdaloid area PerAm
Epithalamus EpiTh
Habenular nuclei HbN
Thalamus Th
Thalamus sensory association nuclei ThSAN

Thalamus lateral geniculate nucleus

ThLGN (DLGN, VLGN)

Thalamus reticular nucleus

ThRIN

Thalamus midline nuclei ThMdLnN
Thalamus reuniens nuclues ThReuN
Thalamus rhomboid nucleus ThRhN
Thalamus paraventricular nucleus ThPaVeN
Thalamus paratenial nucleus ThPaTeN
Thalamus intralaminar nuclei ThILN (ThPILN)
Thalamus pulvinar nuclei ThPuIN
Thalamus inferior pulvinar nucleus ThiIPuIN
Thalamuslateral pulvinar nucleus ThLPuIN
Thalamus lateral posteriornucleus ThLPN
Thalamus paracentral nucleus ThPaCN
Thalamus central lateral nucleus ThCLN
Thalamus central medial nucleus ThCMN
Thalamus parafascicular nucleus ThPaFsN
Thalamus lateral nuclei ThLN
Thalamus lateral dorsal nucleus ThLDN
Thalamus medial geniculate nucleus ThMGN (dMGN)
Thalamus interanteromedial nucleus ThIAMN
Thalamus anterior nuclei ThAN
Thalamus anterior medial nucleus ThAMN
Thalamus anterior ventral nucleus ThAVWN
Thalamus anterior dorsal nucleus ThADN
Thalamus ventral anterior nucleus ThVAN
Thalamus ventral posteromedial nucleus ThVPMN
Hypothalamus Ht (dHt)
Hypothalamus ventromedial nucleus HtVMN
Hypothalamus posterior nucleus HtPN
Hypothalamugparaventriculanucleus HtPaVeN

Hypothalamus mammillary nucleus

HtMaN (HtLMaN, HtMMaN)

Hypothalamus supramammillary nucleus

HtSuMaN

Hypothalamus retromammillary nucleus HtReMaN
Hypothalamus premammillary nucleus HtPreMaN
Hypothalamus tuberal nucleus HtTuN
Hypothalamus tuberomammillary nucleus HtTuMaN
Hypothalamus preoptic nuclei HtPreOpN
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Pineal glandepiphysis) PnGl
Pituitary gland (hypophysis) PtGl
Anterior pituitary gland (adenohypophysis) APtGl
Posterior pituitary gland (adenohypophysis) PPtGI
Ventricular zone VeZo
Basal nuclei BaN
Meynert basalnucleus MeBaN

Corpus striatum

CoSt(dCosSt, vCoSt)

Caudate nucleus

CaN

Putamen Pu
Nucleus accumbens NAC
Olffactory tubercle OITu

Globus Pallidus

GlPa (IGIPa, mGIPa)

External part of globupallidus

BExGIPa

Internal part of globus pallidus InGlPa
Substancia nigra SuNi
Pars reticulata substancia nigra PaReSuNi
Pars compacta substancia nigra PaCoSuNi
Subthalamic nucleus SubThN
Corpora quadrigemina superior colliculus CoQuSuCo
Corporaquadrigemina inferior colliculus CoQuiInCo
Parabigeminal nucleus PaBIiN
Pretectal nuclei PreTcN
Pretectal nucleus of the optic tract NOT
Pretectal olivary (pretectal) nucleus OPN
Pretectal anterior (pretectal) nucleus APN
Pretectal posteriqpretectal) nucleus PPN
Trapezoid body (nuclei) TrBo
Olffactory bulb OB
Anterior offactory nucleus AOIN
Reticular formation ReFo
Raphe nuclei RaN
Caudal raphe nucleus cRaN
Dorsal raphe nucleus dRaN
Median raphe nucleus mRaN
Locus coeruleus LoCo
Mesopontine tegmentum MePoTg
Tegmental pedunculopontine nucleus TgPePoN
Tegmental laterodorsal nucleus TgLDN
Ventral tegmental area TgVAr
Periaqueductal gray PeGr
Periagueductal gray supraoculomotor nucleus PeGrSOM
Red nucleus ReN
Postrema area PoAr
Inferior olivary complex I0ICo
Inferior olivary nucleus IOIN
Pons Po
Ventrolateral pons viPo
Pontine reticular nucleus PoReN
Parabrachial nuclei PaBrN
Cerebellum Ce
Cerebelum nuclei CeN
Cerebelum dentate nucleus CeDeN
Cerebellum interposeauuclei CelnN
Cerebellum fastigial nucleus CeFaN
Cranial nerves CrNe
Vestibular nuclei VsN
Superior vestibular nucleus SVsN
Medial vestibular nucleus MVsN
Pararubral nucleus PaRbN

Retrorubral nucleus

ReRbN
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Mesencephalic nucleus (CrNe) MsN
Abducensuclei AbN
Medullary nucleus MdN
Retina Ret
Dorsal root ganglia DRoG
Zona Incerta Zoln
Accessory optical system AcOpSy
Accessory optical systemlateral terminal nucleus | AcOpSyLTrN

Table?2.

Projection of NC with each other between the BHC BA, andetween the BHC BA and B parts.

BHC BA Afferents from the BHC| Afferents from| Efferents to the BHC BA Efferents to
BA the B parts the B parts
BA 17 (Vid) BA 5; 7; 17 (Vlv); 18| Ce* (L) [13]; | BA 4;5; 7; 10; 17 (V1v);| Ce* (L); CI;
(V2d); 19 (V3d, V4d, | Am; Th (LGN, | 18 (v2d); 19 (V3d, v4d,| Th  (VLGN,
\5); BB SAN); V5, VB); 27, 39 (L), 46 | LGN, SAN,
CoQuSuCo;Cl PuIN, RtN);
CoSt;
CoQuSuCo
BA 17 (V1v) BA 4 (L); 5(R); 7 (R); 17| Am; Th [BA4(L); 5(R) 7 (R); 9| Ce* (L); CI;
(Vid); 18 (V2v); 19(V3v, | (dLGN, SAN); | (R); 10 (R); 11; 17| Th  (dLGN,
VAv); 20 CIT, AIT); @8 | Cl (Vid); 18 (V2v) (R); 19| SAN, RtN);
41; 42 (V3v, V4v); 20 CIT,
AIT); 21 @1d); 27; 39
(L); 41; 42;47 (R)
BA 18 (V2d) BA 17 (Vid); 18 (V2v);| Ce*; BA 5 (R); 7 (R); 8 (R); 17| Ce*;
19 (Vad, v4d, V5) CoQuSucCeo; (vad); 18 (V2v); 19| CoQuSuCo;
Am; Th | (V3d, V3A, Vv4d, V5,| Cl; Th (dLGN,
(dLGN, RtN, | V6, LO-1, LO-2, LO-3); | RtN, PulN,
SAN); Cl 23 (L); 31 (R); 36, 37 SAN); CoSt
BA 18 (V2v) BA 17 (V1v); 18 (Vz2d);| Am; Th | BA 11; 17 (V1v); 18| HcSub; CI; Th
19 (V3v, VAv); 22 (L); 37 | (dLGN, SAN); | (v2d); 19 (V3v, VAv,| (dLGN, SAN,
cl V8); 21; 22 (L), 27; 36, | RtN); CoSt
37 (L); 44 (L); 45 (L), 47
BA 19 (V3d) BA 17 (vid); 18 (va2d)| Ce*; Am; Th|BA 17 (Vid); 18 (V2d)| Ce*;
(R); 19 (V3v, V3A, V4d, | (LGN, SAN); | (R); 19 (V3v, V3A, V3B, | CoQuSuCo;
\5, LO-1, LO-2, LO-3) CoQuSuCo;Cl | v4d, V5); 30 (L);32 (L) | CI; Th (LGN,
SAN, PulN)
BA 19 (V3v) BA 17 (Vlv), 18 (V2v)| Am; Th (LGN, | BA 11 (R); 17 (Vlv); 18 | CI; Th (LGN,
(R); 19 (V3d, V4v); 20| SAN); Cl (V2v) (R); 19 (V3d,| SAN, RtN)
(CIT, AIT); 37 V3A, V4v), 20 (CIT,
AIT); 21, 30 (L); 32 (L)
37; 47 (R)
BA 19 (V3A) BA 19 (V3d, V3B, V4, | Am; Th (LGN, | BA 19 (V3d, V3B, V4d, | CoQuSuCo;
LO-1, LO-2, LO-3) SAN); ClI V5, LO-1, LO2, LO-3 | Th (LGN,
(R)); 27 (R); 30 (R); 37] SAN, RtN)
(PIT)
BA 19 (V3B) BA 19 (V3d, V3A, LO-1, | Am; Th (LGN, | BA 19 (V3A, V4d, \55, | CoQuSuCo;
LO-2, LO-3) SAN); Cl LO-1, LO-2, LO-3) Th (LGN,
SAN, RtN)
BA 19 (V4d) BA 17 (vid); 18 (v2d);| Am; BA 17 (V1d); 18 (V2d); | CoQuSuCo;
BA 19 (V3d, V3A, V3B, | CoQuSuCo; Th| 19 (V3d, V3A, V4v, V5, [ Th (LGN,
VAv, V5, V6, VBAd, | (LGN, SAN); | V6, V6Ad, VeAv, B, | SAN, RiN)
ﬁ/, vz, 6 88 | C :
)
BA 19 (V4v) BA 17 (V1v); 18 (V2v);| Am; Th (LGN, | BA 17 (V1v); 18 (M2v); | Th (LGN,
19 (V3v, V4d, V8); 37 SAN); Cl 19 (v3v, BBA, v4d, V8, | SAN, RtN)
VO-1, VO-2); 37
BA 19 (V5(d)) BA 17 (vid); 18 (v2d);| Am; Th (LGN, | BA 8; 17 (V1d); 18 [ CoQuSuCo;
19 (V3d, V3A,V3B, V4d, | IPulN, LPuIN); [ (V2d); 19 (3d, V4d, | Th (LGN,
V7, LO-1, LO-2, LO-3) CoQuSuCo;Cl | V6); 41; 42 (L) SAN, RtN)
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BA 19 (V6(d)) BA 17 (Vid); 18 (V2d);[ Am; BA 19 (V4d (L), V6Av, | CoQuSuCo;
19 (V4d, V5,V7) CoQuSuCo; Th| V6Ad, V7, LO1, LO-2, | Th (LGN,
(LGN, SAN); | LO-3 (R)); 27 (R); 37 | SAN, RtN)
Cl
BA 19 (V6Ad) BA 19 (V4d, V6, V6AV) | Am:; BA 19 (V4d, V6Av, LO- | CoQuSuCo;
CoQuSuCo; Th| 1, LO-2, LO-3); 37 Th (LGN,
(LGN,  SAN); SAN, RtN)
Cl
BA 19 (VBAV) BA 19 (V4d, V6, V6Ad) | Am:; BA 19 (V4d, V6Ad, LO- | CoQuSuCo;
CoQuSuCo; Th| 1, LO-2, LO-3) Th (LGN,
(LGN, SAN); SAN, RtN)
cl
BA 19 (V7(d)) BA 19 (V6) Am; BA 19 (V4d, V5, V6, | CoQuSuCo;
CoQuSuCo; Th| LO-1, LO2, LO3); 27| Th (LGN,
(LGN, SAN); | (R); 30; 37 SAN, RtN)
Cl
BA 19 (VB(v)) BA 18 (V2v); 19 (VAv,| Am; Th (LGN, | BA 19 (V4v, VO-1, VO- | Th (LGN,
VO-1, VO-2) SAN); Cl 2 SAN, RtN)
BA 19 (LO-1(d)) | BA 18 (V2d); 19 (V3A, | Am; Th (LGN, | BA 19 (V3d, V3A, V3B, | Th (LGN,
V3B, , V6, VBAd, | SAN); CI 8. \5, L0-2 L0-3) SAN, RtN)
VBAV, V7, LO-2, LO-3)
BA 19 (LO-2(d)) | BA 18 (v2d);, 19 (V3A, | Am; Th (LGN, | BA 19 (V3d, V3A, V3B, | Th (LGN,
v3B, W@, V6, V6Ad, | SAN); Cl 8. \5, L0-1, L0-3) SAN, RtN)
VBAV, V7, LO-1, LO-3)
BA 19 (LO-3(d)) | BA 18 (V2d); 19 (V3A, | Am; Th (LGN, | BA 19 (V3d, V3A, V3B, | Th (LGN,
v3B, W, V6, VBAd, | SAN); CI M. \s o1, L0-2) SAN, RtN)
VBAV, V7, LO-1, LO-2)
BA 19 (VO-1(v)) | BA 19 (V4v, V8, VO-2) | Am; Th (LGN, | BA 19 (\8, VO-2); 37 | Th (LGN,
SAN); Cl SAN, RtN)
BA 19 (VO-2(v)) | BA 19 (V4v, V8, VO-1) | Am; Th (LGN, | BA 19 (\8, VO-1); 37 | Th (LGN,
SAN); Cl SAN, RtN)
BA 37 (PIT) BA 18 (V2d, V2v); 19| Am; Th LGN, | BA 18 (V2v); B . 9 (); | Th (LGN,
(V3v, Vv, VO-1, VO-2); | SAN); CI 19 (V3v, V4v); 20 (CIT, | SAN, RtN)
20 (CIT, AIT); 21; 22 B2, AIT); 21; 22 Bi; B8 B8
BA 20 (CIT) BA 17 (Vlv); 19 (V3v), [ Am; Th LGN, | BA 11, 17 (Vlv); 19| Th (LGN,
37; SAN); Cl (Vav); 27,88 37 SAN, RtN)
BA 20 (AIT) BA 17 (VAv); 19 (V3v); | Am; Th LGN, | BA 11, 17 (Vlv); 19 | Am [14]; Th
37 SAN); ClI (V3v); 27; 36; 37 (LGN, SAN,
RIN)
BA 21 BA B8 5 7, B 17| Th;Cl BAEE K 8 9B 22 | Pu; Th; Hc
(V2v); 18 (V2v); 19 ' 36; 37. 38 (R} B8
(Vav); 22 @l 35; 36,37, 13 37
38 (R) 41
BA 22 BA B8, 10 13 18 (V2v) | Th; Cl BAE B 9 10,13 18 | Th
(L); 21; 35; 36;37; 41, 42; (V2v) (L); 21, 30;84; 35;
36; 37. Wl M l 46
BA 36 (VPrC) BA5 7,11 IE BB 14 | GPa; OB; [ BA 1I; 14 B8 | SuNi; Cost
B B 18 (v2; 20 (CIT, | Am; RaN; Th| 6 Il 8f); 21, 22; 27;| (CaN); RaN;
AIT); 21; 22; 23;25 34; | (ReuN, RhN, 34,35 42,8 B Am; Th
35 39; 40; 41; 4208 B® | pILN, dMGN, (ReuN,
51 Bl AMN, VPMN); Hc
AW, VBNIN);
Ht (VMN,
TuN, PN); Hc
(Sub, CA1);Cl
BA 35 (DPIC) BA 1-3; BB 11 GlPa; oB; |BAE IS 11 l—“ SuNi;  CoSt
.; 7, 22; 23,27, 34; | Am; PerAm; | 21; 22; 27; 34,36, (CaN) RaN;
36, 39; 40; 41,48 @8 51 | Th ReuN, Am; AmPi-
RhN, , TrAr,; Th
AW,  pILN, (ReuN,
dMGN, VPMN); Hc
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VPMN);,  Ht
(PN, VMN,
TuN); Hc (Sub,
CA1); Cl
BA 28 (MErC) BA 1-3; 5; 7; 9; 10;11;, | MSeN, Hc| BA 11; 12; 27, 34;‘ Hc (Sub, CA1,
12; 23; 24; 25; 26; 27; 29 (Sub, CA1l,| 48; 49; 51 CA2, CA3,
30; 31; 32; 33; 3488 39; | CA3), Th (AN DG); BaN;
40; 44; 45; 46, 48; 49; 51 (AD, AM, AV), Am, OlB;
ReuN), TgVAr, TgVAr
Cl, Am, OIB
BA 34 (LErC) BA 1-3; 5; 7;11; 28; 35;| Cl; OIB; Am; | BA 11; 12 1316, 28; 35; | Hc (Sub, CAL1,
36; 39; 40; 49; 51 TgVAr; Hc | 36; 51 CA2, CA3,
(Sub, CA1) DG)
BA 27 (preSub) | BA 18; 19; 20; 288 30; | Hc (Sub, CAL);| BA 28; B8 30; 6 BB Cl, ThADN;
35 @B 49 Th (AN (AD, HcSub;
AV), LDN, HtLMaN
ReuN);
BrDiBa; Cl;
LoCo; RaN;
SePe
BA 48 (postSub)| BA 14; 26, 28 29, 30; @8 | Hc (Sub CAL); | BA 26, 28; 29; 3088 B8 | HcSub;  Th
Th (VAN, (VAN, ADN,
ADN, LDN); LDN)
Cl
BA 49 (paraSub)| BA 28; B B8 Hc (Sub, CAL);| BA 27; 28,34 B5 BB Hc (Sub, CAL,
Th (AN DO); Th
(ADN), ReuN; (ADN, ReuN);
BrDiBa; Cl; HtMMaN;
LoCo; RaN AmBLN
where*iasi s known from the work [13], there is no

fidirect

of the cerebellum; the link, through which the signal passes between the BHC and the cerebellum, is the thalamus;
title of the plots, that are indirectly meoned in the texts of works, the CNS parts, are marked in yellow; title of

the plots, information about which, perhaps, or indirectly, was present in the text, but requires verification, the
CNS parts, are marked in red.

2.2. Gereral information regarding the struc-

ture of the CNS parts.

From the work [15], that the BHC, over its entire
area, consists ofhypeblumns, and those of migio |-

sory cortex from the associative sensory cortex.

features of the organization of cells in the primary sen-

In the works [21, 22], the structure of the parahip-
pocampal cortek the presence of6 layers in the cor-

umns, in which there are several layérs an amount tex of the presubiculum (BA 27), parasubiculum (BA
from 1 to 6, celld§ NC, GC and endothelial cells; at the49), BA 28 and 34 BHC, is described. Based on known
same time, NCs interact with other N@side each of information, it can be assumed, that the postsubicular
the layers, inside the migcblumn, as well as, with cortex (BA 48) may also consist of 6 layers. In the
those NCs, that are located outside of it. From the woworks [2325], also, the presence of 6 layérghe en-
[16], it is known, that, usually, the number of NCs, thetorhinal cortex, is indicated.

are located inside the minblumns of the associative

On the contrary, in a number of other works [26,

areas of macaqueBHC can be in the range of @0 27], information is provided, that contradicts the infor-
units; and inside the mimiolumns of striate (primary mation, that was found, regarding the number of layers
sensory) areas, the number of NKs can be approin plots of the BHC, which correspond to BA 27 and

mately 23
columno

ti mes
i s
column, thais part of a plot of the superior tempora

greater.
described,

I n

BA 49. In these works, the presence e3 layers, i< r o
w lindicated.
For further work on the formation of a scheme of

such a

cortex of humans and primates, and contains approconnections between the NCs of the CNS, an option
mately 11 NCs. In the works [15, 18], information iswas chosen, that describes 6 layers in the areas of the
provided regarding the number of NCs within eacparahippocampal cortex of the B.

layer of the 6 layers of the migblumn of the primary

The hippocampus consists of 3 paitshe subicu-

visual area of primates BHC. Briefly, information re-lum (Sub), the cornu ammonium, which in turn consists
garding the structure of the BHC was given in [1, 2 of areas CA1, CA2, CA3 (also, CA4 [28]), and the den-
tate gyrus (DG); Moreover, each part and region con-

and, in more detail, described in this work.

From the works [19, 20], information is known re-sists of a different number of layeisfrom 3 (or 1, if
garding the organization of most NCs inside the BH'we take into account the presence of the CA4 region

mini-columns. These works describe the distinctiv [28]) to 6.
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Information regarding the number of layers for th NC were added, as a response to a disease such as

remaining B parts is contained in [1]. stroke.
The work [175] describes an effect, that expresses
2.3. Neurogenesis and cell migration. the relationshp between a decrease in sleep duration

The works [165L70] describe information regard- and, as a response to this, a decrease in the number of
ing neurogenesiand cell migration within the CNS. future NC, which, initially, having the structure of stem
For the following B parts, the following sources artcells, undergo mitosis within the hippocampus dentate
given where the generation of future NC and GC ogyrus. This effect can be achieved not by a spoet

curs: ous, onetime change in the sleep/wake pattern, but by
AFor BHC, the sources are the lateral ventriclechanging this pattern over a longer period.
and basal ganglia (nuclei) [167]. Initially, future inter- Also, in work [175], it is indicated that the organ-

neurongmigrate on either side of the initial and termi-i s més experience of stress

nal cortical layers; after which, they reach the requiresion, also, leads to a decrease in proliferatiow neu-

location [165]. Future projection NC begin their move rogenesis.

ment, which begins from the lower layers. Future radi In work [176], it is indicated, that some activities

glia migrate in the same direction; of the organism can resume proliferation and neurogen-
AFor the hypothalamu$ there are arcuate and esis, and somie can reduce it.

ventromedial, mediobasal nuclei of the hypothalamt

[168]; 2.4. Distribution of substances within the CNS.
AFor the hippocampus, the source is the dent: Table 3 provides information regarding sub-
gyrus of the hippocampus; stanced neurotransmitters and modulators, and indi-

AFor the cerebellum, the sources are the rhomktvidual parts (some plots of parts), as sources, of the
lip, where future granule cells apenerated; the ven- CNS, in which these substances are generated and se-
tricular zone, where future Purkinje cells and interneicreted. Information about the functionghe effect on
rons are generated [170]; the organism, of substances is contained in [Z]. 17

AFor the cerebellar nuclei, the sources are ti Table 4 provides information regarding some
rhombic lip, the ventricular zone [170]; basic parameters of substance recepitarsurotrans-

AFor the olfactory bulb, the sourceis the subve mitters and neuromodulators, and their distribution in
tricular zone (latedaventricles) [171]. the CNS, as well as, in some objects (also, plots of the

In addition, the possibility of generation of futurePNS parts) with which the NC of the CNS amen-
NCs in nuclei (nerve ganglia) and tumors, where the nected.
is a large accumulation of NC and GC, both in the CN Tables 3 and 4 provide information, primarily, re-
and in the peripheral nervous system (PNS), cannot garding known neurotransmitters, found in the CNS. In
excluded. Foexample, in work [172], neurogenesis kaddition to these substances, there are oth@minly
described, the source of which is the sensory gangneuropeptides, which perform the function of signal
that are located in the PNS. In addition, the work [17imodulation; and which will not bdiscussed in this
provides information regarding neurogenesis, tkrwork.
source of which is cancer tumors, that were located Also, in addition, there are substanéesarticles
the prostate gland. This may lead to the assumptic(molecules) such as agonists and antagonists, the func-
that any of the nuclei and tumors are capable of gen tion of which is sighal modulation signal transmission
ating new cells. according to standard conditionghe requirements of

On the contrary, as described in some works, ita specific reeptor for a specific neurotransmitter, and
cluding in [174], there is an opinion, thatin adulthooiblocking or changing its physical parameters, respec-
the organism, including suchs a person, in some partstively. In this work, this is not considered; however, in
i for example, the BHC, no new NC are added. Hovthe future, in work on the formation of a general model,
ever, the same work indicated, that, nevertheless, nit is envisaged.

(0]

r
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Table 3.
Divisions of the CNS, that generate and use specific substances.
Substance Object, in which substances | An object, into which substance is trar
generated ferred
Glutamate Most partq178] Most parts
GABA Most parts [19] Most parts
Aspartate IOIN [177] Ce, CeN [180]
Glycine BrSt, SpCo [181] BHC, MeOb, Hc, Am, BaN, SuNi, Pq
SpCo [182]
dCoSt (CaNPu)[182 ExGIPg InGIPa PaReSuNi PaCoSuNi
[177]
Acetylcholine TgPePoN(MePoTg [183] TgVAr (25%), SuNi, Po [183]; Th [183
184]
TgLDN (MePoTg TgVAr, Po [183] Th [183, 184]
MeBaN [185] BHC [185]; ThRtN [184]; Am [186]
MSeN BHC, Hc [185]
BrDiBaNVLi Hc [186]
BrDiBaNHLi OIB [186]
Norepinephrine LoCo [187]; Po [188] FrLo, CiCo (limbic cortex), MiBr, C¢
[187]; Ht, Th [188]
Dopamine PaCoSuNi [189] BaN (CoSt [182])[187]
TgVAr NAc [187]; DLPreFrCo, BA 23, 24, 25
31, 32, 33 [187]
Ht Ht (locally) [177]
Serotonin dRaN mRaN [190] FrLo, CiCo (limbic system), BaN, H
[187]
cRaN SpCo [190]
Histamine HtTuMaN [191] BHC, BrSt, Th, CoSt, HtPreOpN [192]
Table 4.

Some basic parameters of receptors for specific substances and their location in the CNS and in some ob-
jects, with which CNS NC are connected.

Substance Object, in| Substance| Type of | Type | An object, into which substance
which sub-| receptor signal of transferred
stances is gen transmission| signal
erated
Glutamate Most parts NMDA | [20] + BHC [20]; almost, all CNS part
[193]
AMPA | + BHC (outer layer) [20, 194]; MiBr
LSeN, Hc, BaN, Am, Ce, Th [194]
kainate I + BHC [20]; almost, all CNS partg
[195]
MGIURL M + BHC [20]; Ce, SuFrGy, MeTeGy|

PostCeGy, OrFrCo, ErC, BA 9, 1
17, 23, 46, mGlPa, IGPa, P
SVsN, CrNe I, CoSt (CaN, Py
NAc), TgVAr, Am, Ht, Hc (CAL
CA3), PaReSuNi, PaCoSuN
ThLN, SubThN, IOICo, SpCd¢Cl),
skin, blood vessels (inner par
blood, stem cell [196]

mMGluR M + CiCo, ACiCo, SuFrGy, MeTeGy
PostCeGy, PalLo, SVsN, CrNe
CrNe X (i), ErC, BA 9, 10, 17, 23
46, Po, TgVAr, IGIPa, SubThN, Pa
CoSuNi, CoSt (CaN, Pu, NAc
Am, Ce, Hc (CAICA3), H, PtGl,
APtG, SpCo (C1), Ret, BoMa, eyt
lids conjunctiva, nasal membran
olfactory segment, tongue upp
surface, salivary gland, oral my
cosa, nasal mucosa, skin, musg
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adipose tissue, blood vessels (int
part), vein, blood [197]

mGIuRs

SuFrGy, MiFrGy, MeTeGy, Post;
CeGy, FrLo (R), Palo, Oclo
MeOb, CrNe 1l, CrNe X (i, d),
SVsN, CiCo, ACiCo, OrFrCo, ErC
BA 9, 10, 17, 23, 46, Hc (CAl)
SubThN, I0ICo, PaReSuNi, P3
CoSuNi, TgVAr, mGPa, IGPa
CoSt (CaN, Pu, NAc), Am, Ce
PtGl, APtGl, Ht, ThLN, Ret, §Co
(C1), nasalmucosa, buccalmuco
skin, blood vessels (inner par
blood [198]

mGIuR,

FrLo (R), TeLo, SuFrGy, MiFrGy
CiCo, ACiCo, MiBr, CrNe X (d),
BA 9, 10, 17, Hc (CAACA3),
ThLN, Ce, SuNi, CoSt (CaN, Py
NAc), Po, Ht, Am, APtGE, SpCd
(C1), adipose tissue, nasal mucos
oral mucosa, minor salivary glan
muscle, skin, blood [199]

mGuURs

SuFrGy, MiFrGy, MeTeGy, Post
CeGy, CiCo, ACIiCo, SVsN, CrNg
X (i, d), OrFrCo, ErC, BA 9, 10, 17
23, 46, HcCAl, mGlPa, IGIP4
TgVAr, PaReSuNi, PaCoSuNKit,
Am, CoSt (CaN, Pu, NAc), Pg
ThLN, SubThN, IOICo, Ce (R)
PtGl, APtd, SpCo (Cl1), nasal ml
cosa, blood vessels (inner part),
tery, blood [200]

mGIuRs

FrLo (R), SuFrGy, ACiCo, BA 9
10, 17, SuNi, CoSt (CaN, Pu, NAg
Ce, Am, APtGl, Ht, Hc (CA1
CA3), SpCo (C1), Ret, eyeballs, n
sal membrane olfactory segme
nasalmucosa, minor salivary glan
smooth muscle tissue, skin, lyn|
phatic system[201]

mGUR,

FrLo (R), SuFrGy, MeTeGy, Pos
CeGy, CiCo, ACiCo, BrSt, Mt
SVsN, OrFrCo, ErC, BA 9, 1017,
23, 46, ThLN, SubThN, HcCA1l
Am, Ht, SuNi, CoSt (CaN, Pu
NAc), PtGl, SpCo (C1), nasalmen
brane olfactory segment, oral m
cosa, buccal mucosa, salival
gland, adipose tissue, smooth my
cle tissue, skin, blood vessels (inn
part), blood [202]

mGuURs

FrLo (R), PalLo, SuFrGy, Pos
CeGy, CiCo, ACiCo, MeOb, BrSt
Mt, CrNe X (i), CrNe I, SVsN,
ErC, BA 9, 10, 17, 23, 46, HcCA1
Po, PaReSuNi, PaCoSuNi, ThLN
CoSt (CaN, Pu, NAc), Ce, Am
SuNi, Ht, APtGl, Ret, SpCo (C1)
nasal membrane olfactory segme|
nasal mucosa, buccal mucosa, 4
posetissue, muscle, blood [203]

GABA

Most parts

GABAA

(and,

BHC [20]; most part4205]
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+

GABAB

M

[204))

BHC [20]; MiBr, Hc, Th, BaN, HE,
Ret [205]

GABAc

CoQuSuCo, Ce, Hc, Ret [206
AmLN [207]

Aspartate

InOI [177]

NMDA

 [208]

BHC [209]; Ce, CeN [180]; Hg
[210]; Th [211]; PPtGI [212]; BrSt
rSpCo [213]

AMPA
[210]

Ht [212]

Kainite
[214]

Ht [212]

mGIuRy
[209]

M

Ht [209]

Glycine

BrSt, SpCo
[181]; CaN, Pu
[182]

U

| [215]

E181]

BrSt [216, 217]; SpCo (C1) [216
218]; PreFrCo, CiCo, ACiCo, Ht
SuNi, Ce, CoSt (Pu, NAc) [218]

G

BrSt (as a heteromeric receptq
[216]; SpCo (C1) [216, 219]; FrlLd
(R), SuFrGy, CiCo, ACiCo, ErC
BA 9, 10, 17, Ht, Am, Ce, CoS
(NAc, Pu, CaN), SuNiHc (CA1-
CA3), PtGl, APtGI, olfactory lobe
blood [219]

g(

Ht [220, 221]; SpCo (Cl1 (dors
horn)) [181, 221]; BrSt (as a hets
omeric receptor) [216]; BA 9, 10
17, CiCo, ACiCo, FrLo (R), Su
FrGy, Hc (CALXCA3), Am, SuNi,
PtGl, APtd, CoSt (CaN, PWNAC),
Ce, nasal membrane olfactory s¢
ment, blood [221]

BrSt (as a heteromeric receptq
[216]; SpCo (Cl) [216, 222]
OrFrCo, ErC, BA 9, 10, 17, 23, 44
ACiCo, MiFrGy, SuFrGy, MeT-
eGy, FrLo, PostCeGy, Ce, SVsN
PaCoSuNi, PaReSuNi, Ht, H
(CA1-CA3), CoSt (CaN, Pu, NAc)
TgVAr, mGIPa, IGIPa, ThLN, Sub
ThN, CrNe V, CrNe X (i, d), APtGl,
Ret, I0ICo, nasal mucosa (OITu
minor salivary gland, blood vesse
(aorta), blood [222]

Acetylcholine

MeBaN
223]; TagPe-
PoN, TgLDN
(MePoTq)

[183, 185];
BrDiBaNVLi,
BrDiBaNHLi
[186]

[185,

M1

M [20]

BHC [20, 224]; CoSt [225, 226]
BA 27, Hc (Sub, CA1) [227]

M2

BHC [20]; BA 27, Hc (Sub, CA1L
[227]; SpCo [229]; Th [230]

M3

BHC [20], CoSt [225]; Ht [229]

M4

Hc, SuNi [224]; CoSt [225], SpC
[229]; BHC, Th [231]

M5

Hc, SuNi [224]; TgVAr [229];
blood vessels (endothelial ce
[230]

N2

120

BHC [20], BaN
[229]; LoCo [232]

[228], HcSub

Norepineph-
rine
(noradrenaling

LoCo [164,
187; Po [188]

Uia[233]

M [20]

[233,
234]

BHC, Ce, Hc, bloodressels [233];
Th [235]; MiBr, Ht, HcDG, Am,
CoSt (CaN, Pu, NAc), SpCo [236]

U

BHC, BrSt, blood vessels [233]; T
[235]; MiBr, Ce, Hc, Am, dCoSt
(CaN, Pu), SpCo [236]; Ht [237]
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Uib M + BHC, aorta, coronary artery, plat
let [233]; Th [235]; Hc(CA1-CA3)
[233, 236]; OIB [236]

LA M [20] - BHC [20]; LoCo, BrSt, SpCo

[233, | platelet [233]; Th [235]; MiBr, Ht,
234] Hc, Ce, SeN [238]

Ue M - Blood vessels [233]; PreFrC
[236]; Th, Ce, Hc, olfactory syste
[238]

e M - BHC, BaN, Ce, H¢233]; MiBr, Th,
Am, SuNi, TgVAr, DRoG, olfac-
tory system[238]

b1 M + GlPa, dCoSt (CaN, Pu), vCof

[233, | [225]; BHC, BrSt, skeletal muscle
234] [233]; Ht [239]; ReFo, VsN, TrB,
AbN, MdN, AQIN, LSeN, ThRitN,
vIPo, CeN, PnGl, oculomotor con
plex, SpCo [24]) Hc, MeBaN, Ce,
blood vessels [241]

b2 M - GlPa, dCoSt (CaN, Pu), vCof{
[233, | [225]; BHC, skeletal muscleg
234] blood vessels [233]; Ht [239]; BA
51, Hc, OIB, Ce [240]; PreFrCo
MeBaN, blood vessels [241]; FrLq
Palo, OclLo, ReSpCo, MiBr, Th

Am, OITu, MSeN [242]
Dopamine TgVAr [164]; | D1 M [20] + BHC [20]; Th, Ht, Hc, Ce, Am,

Ht, SuNi [177] vCoSt (NAc, OITu), SuNi [243]

D2 M - Ht, SuNi, Am, TgVAr, vCoSt
(NAc, OITu) [243]

D3 M - Ce, PaCoSuNi, TgVAr, vCoS
(NAc, OITu) [243]

D4 M - BHC, Hc, Am, CoSt [243]

Ds M + ErC, BA 10, 23, 24, 25, 31, 32, 3
Ht, HcDG, SuNi [243]

Serotonin RaN [177 5HT1a M [245] - ErC, Hc, Am, SeN, Ht, RaN [244]

[244]

5HTip 0| M - ErC, Hc, Am, SeN, Ht, RaN [244]

5HTiap_( M - SuNi, CoQuSuCo [244]

5HT1e M - FrLo, CaN, Am, GlPa [246]

5HT1r M - BHC, CoSt, Hec, OIB [244]

5HT2a M + BHC, Cl, vCoSt (NAc, OITu) [244]

5HT28 M + FrLo, dHt, mAm, Ce [247]

5HT2c M + BHC, Ht, SeN, SuNi, GlPa, SpC
choroid plexus [244]

5HT3 | + ErC, Hc, Am, NAc,SoTr, CrNe V,

[248] | CrNe X (d), PoAr, SpCo [244]
5-HT4 M + Hc, CoSt, (OITu), SuNi [244]; BaN
Am [249]

5HTsa M - BHC, Hc, Th, Ht, HbN (EpiTh), Ce
SpCo [250]

5-HTs M + BHC, NAc, Am [251]; Hc (CA1,
CA3, DG), OITu [252]

5HT? M + BHC, SeN, Th, HtAm, CoQuSuCo
[244]

Histamine HtTuMaN H1[192 M + FrLo (R), SuFrGy, MeTeGy, Pos
[191] CeGy, CiCo, ACiCo, MiBr, Mt,

OrFrCo, ErC, BA 9, 10, 17, 23, 4¢
Hc (CA1-CA3), Ht, Ce, Am, CoSt
(NAc, CaN, Pu), SuNi, APtGl
VeZo (embryo), SpCo (C1), eyelid
conjunctiva, coronary artery, nas
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mucosa olfactory segment, nag
pharyngeal epithelium, oral cavity
oral epithelium, gingival (qum) ep
thelium, minor salivary gland, chg
roid plexus epithelium, subcutan
ous adipose tissue, smooth mus
tissue, skeletal muscles, vein, blo
[253]

Ho M + SuFrGy, PostCeGy, ACiCo, M
ErC, BA 9, 10, 17, 23, 46, Ht, H
(CA1-CA3), Ce (R), Am, CoSt (Pu
CaN, NAc), SuNi, APtGl, Ret
VeZo (embryo), SpCo (C1l), nas
mucosa, nasal membrane olfactd
segment, oral mucosa, minor sdg
vary gland, stem cell, BoMa cel
eyelids conjunctiva, skeletal s
cles, smooth muscle tissue, subcl
neous adipose tissue, skin, coron
artery, blood [254]

Hs M - FrLo ([R), SuFrGy, PostCeGy|
ACiCo, MiBr, BrSt, Mt, OrFrCo,

ErC, BA 9, 10, 17, 23, 46Ht, Hc

(CA1-CA3), Ce TgVAr, CosSt
(CaN Pu, NAc), IGIPa, PaCoSuNi

Am, Po, PtGl APtG, ThLN, Sub-
ThN, SVsN, SpCo (Cl), camera

typeeye eyelids conjunctivaCrNe

X (inferior), gum, subcutaneou
adipose tissue, skin, vein, bloq

[255]
where I ionotropic type of signal transmission; Mmetabotropic.
3. Detailed information regarding connections 0 60 4)
inthe CNS. where() i the arithmetic average value of the

3.1. Calculation of the quantities of elements in , mber of NCs, that is contained in @ftolumn, of
the CNS parts. such a primary sensory area, as the visuel; § i

For the practical implementation of the generéihe nymber of NCs, thatis contained in a roioiumn.
model, according to some general, known informatiorDepending on the requirement( also. take the
thenumbers of separate elemeritsieurons, interneu- valuest 0 5 oroth.0 T acoefficient,

rons and GC, were calculated for each of the layers hat h K | ; » 8
the minicolumn of a separate plot of some BHC part.that has a known tolerance of valués ¢ 8 o,
according to works [15, 16], which expresses the

The arithmetic average value of the number ¢ s ) i~
NCs. thatis contained in a mieblumn. was calculate relationship between the values of the quantities af NC
using the following formulas thatis contained ithe minicolumn, Wh|ch, in the first
) case, belong to plots of theeas, which perform the
Y B —— (1)  function of subsequentinformation processing, and, in
and the second, primary information processing, which is
. erformed, in this case, in area V1.
6 B , @ °

where § and{ i the arithmetic average For calculations, information was taken from
values of the minimum and maxmum, respectivelyworks [15, 16, 256, 257]. The result wdre following
guantities of NCthat is contained ithe minicolumn; values:0 Wil p T, w® and
0 and0 i the minimum and maxmum, re- j pUBGX& ¢ opnits;in this case, in
spectively, quantities, from a certain known range, (expression (4), the valul was taken as the value
NC in the minicolumn; Qi iteration number;e i
known ranges number;

The number of separate elements for each of the
" " " . layers of a separate minolumn of a certain plot of a
v v v Ic, ) certain BHC area was calculated in relation to the sep-
where 0 T the arithmetic average Value, which arate Values’ which are given in [15]
can be used only for information purposes,the numb So, for example, an expression, that describes ob-
of NC, thatis contained ithe minicolumr taining e value of the total number of interneurons
from the total number of NCs, that are located inside
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one minicolumn, which is located in a separate plot ¢ el d o (15)-
aseparate area of the BHC, can have the following fol where© and™© i a coefficients. which

v _ v ©) " showthe differences between the values of the numbers
where’® T a coefficient, that shows the differ- of endothelial cells and GCin the gray and white mat-
ence in the ratio of the numbers of interneurons to Nter, respectively; in this case, according to work [259],
for the required area of a particular plot of the B; whet™© ofix 1 & @and© p ftwn TP p
© &, according to works [15, 258].

Due to the lack of required information, in some
The expression, that describes obtaining the valicalculations, some known values were used for separate
of the number of all GCs, that are contained in the-min parameters, such as

column of the BHC gray matter area plot, has the fo © 0 ™V
Iowmn(gh_ form - © 0 0 & and

where™© i a coefficient, that shows the re- © © T8t Y
lationship between the values of the quantites of G Where the abbreviation fANeC
and NC, that is contained in one plot of gray matte! €x0, and the values for each
area; and0® p&, which follows from [259].  tained from the works [259, 261]; and

0 0 @ X

In addition, according to the results of [260], the © © &, cand

values of the parametell and© can be dif- 0 0 )

ferent in some different plots, that belong to the sar where, for each of the parameters, the values are

area (for example, V1). . i .
Using the following expressions, one can dete?btamed~ from  [259]; ~moreover, approxmately,,

mine the values of the quantities of GCs of each type o o C according t¢259]. .
oligodendrocytesastrocytes and microglia, in thegray '€ calculation results are as followy

matter of the some area. T ¢ XX ™ ¢ my™
' ® 0 , D e ¢ o1 -
@ w P and ® pyud ARG ¢ Yo ppw
s @ © ’ ©) andCO o Tunits, which are contained in a mini
which © , 0 and© T aCco-  column of some part of V1 area (gray and white matter)

efficients, that describe the differences in the quantitiof the BHC.

of each type of GC in the overall composition, for a plc

of the BHC gray matter area.. To calculate the number of mindlumns, that is
contained in V1 area (as well as any other area), you

Also, the expressions, that are applicable for cecan use the following expression.

culating the values of the quantities séparate ele- v 0 Jo ) (16)
ments, that are found in the white matter, which dor whered i is the number of mirtolumns, that
not contain NC, of one plot of a separate area, have "are in V1 areal) i the number of all NCs, thatare in
following form V1 area.
v 0 o o p, (10
and, respectively, To calculate the number of hypeolumns in V1
v v 0 , (11 area (as well as any other area), can use the following
5 expression.
iy d 0 and (12) o 5 o ' 17)
' i © : (13 where0 i is the number of hypesolumns,
where™© i that describes the differenteas a Which is located in V1 ared i is the arithmetic

ratio, the value of the sum of two quantities of G& average value, from the permissible range, of the num-
gray and white matter, compared to GGh gray mat- ber of minicolumns, that contained in one hyoex-
ter; © , O and© i a coeffi- umn,iin V1l aea.

cients, that describe the differenceghe quantities of

each type of GC in the overall composition, for a plc From works [16, 262], the valuo pPT Tpu

of the BHC white matter area. ando X Twere take;-n for calculation¥he result
was the following valueso @ p Ip 1t mini-col-
According to work [259], expressions, that allowumns and0 W& p 1t hypercolumns; in this
one to obtain the numbers of endothelial célis the case,in expression (16), thevaluei = was equal to
gray and white matter, of the CNS, have thiloWwing ¢ o pnits.

form

(a) g ‘0 and (14) 3.2. Scheme of cell connections in the CNS.
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Figure 1 shows the structure of separate plots in close contact and communicate with GCs to ex-
some parts of the CNS, as well as a scheme of the c.change information. Extracellulafluid, as an element,
nections of NC, that are located within their structuris not shown in the figure.
llustrations of pots of the BHC areas, also, provide in- In the future, for practical implementation, condi-
formation regarding the number of separate elenientstions will be accepted, under which connections be-
neurons, interneurons and GC, for each of the layers tween the dendrites and body of one cell and the axon
the minicolumn. collaterals of other cells will be establishedhiéy are

Figures 1 and 2, that follow in the text, do nowithin one layer or sufayer of the minicolumn; and
show all the information, but only, what is known. Irwill be established, but with some degree of probabil-
addition, the number of connections in synapses lity, if they are located in some larger aietor exam-
tween cells does not allow them to be illustrated. Alsiple, within 23 layers or suflayers, which depends on
the figure does not show the full informati@boutlo- the types of cells for exanple, pyramidal or granular
cation of the GCs, that have close contact with each type.
the NCs, also including those, that are axon sheath (n
elinated axon) cells; and blood vessels, which are, also,

. Cone cel i1 (L type) O Basket cell

O Cone cel Il (M type) . Pyramidal cell
. Cane cel il (S type) O Granular cell
. Rod cell O Multipolar cell
O Horizontal cell O Martinotti cell
. Mller cell (glia) © movonicicann
O Astrocyte cell (glia) O HIPP (GABA)
O Bipolar {*On” type) cell O Mossy (Glut.)

O Bipolar {“0ff” type) cell
. Bipolar cell
O Amacrine cell

. Lugaro (GABA/Glyc.)
O Purkinje (GABA)
O Golgi (GABA/Glye.)

. Stellate (GABA/Glut |
. Ganglion (magnocellular type) cell . Unipolar brush (Glut.)

O Ganglion (koniccellular “On” type] cell . Unknown [pre-motor}

O Ganglion (parvacellular type) cell

O Ganglion (koniocellular “Off" type) cell O Unknown type of neuron
O msmeuren

' Vein (vessel) ' Artery (vessel)

=@ Dendrites; process (glia) —@ Axons

Figure 1. Scheme of connections between NCs, that contained in the structure of gray matter in areas of some
parts of the CNS,

where a is the designation of separate elements of the sgstdrtheir title; bn i schemes, that describe the
structure of plots of some BHC areas: BA 17 (V1d),é¢ BA 17 (V1v), d BA 18 (V2d),é BA 18 (V2v),f BA

19 (V3d),dg BA 19 (V3v),hi BA 35 (DPrC), ii BA 36 (VPrC), ji BA 34 (LErC), kk BA 28 MErC), |7 BA 49
(ParaSub), mi BA 48 (PostSub), it BA 27 (PreSub); &1 schemes, that describe the structure of plots of
hippocampus areas: b HcSub, pi HcCAL, gi HcCA2, ri HcCA3, si HcDG; t-x T schemes, that describe the
structure of plots of aremof some other parts of the CNS:Ret, ui CoQuSuCo, V¥ ThDLGN, wi ThVLGN, x

i Ce;

also, in relation to the titles of plots of the CNS parts, that highlighted in different colors: the titles of areas (parts),
that are mentioned, indirectly or diregtlin works and/or connection with which may be carried out from another
layer or type of cell, this plot, are highlighted in yellow; the titles of areas (parts), with which there may be a
connection, butinformation regarding this needs to be verifieel haghlighted in red.
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Figure 1. Scheme of connections between NCs, that contained in the structure of gray matter in areas of some
parts of the CNS (continue).
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Figure 1. Scheme of connections between NCs, that contained in the structure of gray matter in areas of some
parts of the CNS (continue).
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Figure 1. Scheme of connections between NCs, that contained in the structure of gray matter in areas of some
parts of the CNS (continue).
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Figure 1. Scheme of connections between NCs, that containedsitnitbeire of gray matter in areas of some
parts of the CNS (continue).

3.4. Design patternifor connections between some BHC areas. Most of the information to form this
cells within the BHC area. is taken from [20]. This pattern can be used to form a
Figure 2 shows a scheme, which described the cgeneral Al model.
sign pattern for connections between cells within the
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Figure 2. Scheme of the design pattern for cell connections within an some neocortex area,
where the title of the part, whose location information should be checked, is highlighted in yellow.

4. Conclusions. well-known information was provided regarding the
Some of the known formation regarding the structures of some parts of the CNS.
anatomy of the human B has been analyzed. Detailed,
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The main problem in developing a model, that de 9. Jitsuishi T. White Matter Displot and Structural
scribes the anatomy and physiology of a livimgian- Connectivity of the Human Vertical Occipital Fascicu-
ism, Al, is the lack of information. Unfortunately, to-lus to Link VisionAssociated Brain Cortex / T. Jit-
day, it is not possible to eliminate this problem; busuishi, S. Hirono, T. Yamamoto et al. // Scientific Re-
with the introduction of thireparty hypotheses, thatareportsi 2020. 7 Vol. 10. 7 820.
aimed at eliminating it, it will lead to: the formation of 10. Lyon D. C. Evidence from V1 Connections for
a model, that will difer from the ideal one, but with a Both Dorsal and Ventral Subdivisions of V3 in Three
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The article outlines the factors of formation of the content of patriotic education of older preschool children
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The modern level of social development trelwidespread use of digital technologies significantly expands
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Systematic work of a teacher with electronic educational resources is an opportunity to create a comjortable

educational environment for students with special educational needs.
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ASSESSMENT OF HARVEST QUALITY AND TASTE PROPERTIES OF LATE POTATO TUBERS
AFTER STORAGE

Abstract.
The article analyzes thauality of potato tubers before and after pbsirvest treatment of late varieties. |t
was established that the use of pbatvest processing of tubers increases the quality of the lot prepared for long
term storage. The analysis of raw and boiled tulodrthe researched varieties revealed the high quality off the

tubers. After longerm storage, changes in all chemical and technological indicators occur. The tubers |of the

Challenger and Picasso varieties had the best quality.

Key wordspotato, variety, quality, storage, organoleptic evaluation.

Introduction. have a great poteial for providing the population and
Potatoes are the most common agricultural crop industry in the autummvinter period [2, 6, 7].
the world. The annual gross harvest ofthis crop is ma Potatoes can be harvested in different ways. Potato
than 354 million tons. Ukraine ranks third tarms of diggers dig up the tubers in the furrows, after drying,
potato consumption per capita, and this indicator pick them using mechanized and manual labor, load
higher than the recommended norms, so it can be and transpdrthem to the places of final finishing and
gued that it is a strategic food security product. Ukrair laying for shortterm and longerm storage. The pres-
ranks fourth in the world in the production of potato tLence of small areas of production, pbsivest finish-
bers, second only to Chinaug&sia and India, and cur- ing work is carried out manually, although before the
rently the needs ofthe population and industry are cowar it was planned to purchase a tuber finishimg. i
stantly growing [1, 3, 5]. Potato tubers are transported by various trucks with
The high level of potato consumption is associatetrailers. In advance, vehicles are cleaned and tare, for
with good taste, nutritional value, and its wide use imore accurate accounting ofthe harvest. Potatoes ofthe
the processing industry for various purps¢®od and same botanical and commercial grade (quality) are
technical). Starch, glue, sugar, molasses, alcohol, desorted to form batches and put tolger separately. In
trin, glucose, cinematographic films, varnishes, artifiaccordance with the commercial and quality character-
cial silk, rubber, sago grain, components of perfumeistics of potatoes, appropriate measures for{hasvest
and medicines, etc. are made from potato raw materiaprocessing and storage are finally planned. In favorable
Natural potato starch ia component of various dishesweather, the pile is sorted in the field and on the cov-
(canned, meadairy, paper, chemical industries, etc.)ered sorting fatform (part of the stream), while plant
No widely distributed raw material has such a varietimpurities and noscharacteristic inclusions are care-
of uses as the potato. Currently, manufacturers pay s fully separated: organic and mineral impurities, cut,
cial attention to universal varieties, in particular, suitedamaged, pressed, greener tubers, andtypioal tu-
ble for the production of chips [5, 9, 11]. bers are sorted for urgent sale on the alcohol plant or
To obtain highquality raw materials, it is advisa- feeding animals [5, 6, 11].
ble to select highly productive samples that are resisti
to diseases and pests and with high and stable indical Research materials and methods.
of chemical composition. More than 160 varieties The research was carried out at the department of
potato tubers of different maturityraups of domestic technology of storage and processing of plant products
and foreign selection are distributed in Ukraine. Howafter namedB.V. Lesykaf NULES of Ukraine and
ever, not all varieties satisfy the producer and the coLLC "Prograin UKR". The quality assessmefipotato
sumer with their characteristics. Varieties of the lattubers ofthe late maturity group was carried out accord-
ripening group deserve special attention, because tting to the following indicators of the standard and taste
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gualities. Tubers of the following varieties were eval. Each varietal lot of the harvested crop is evaluated
ated: Promin, Teteriv, Challenger, Chervona ruta araccording to current standards (Table 1).
Picasso. Chemical anddhnological analysis was car- As can be seen from the table, the pile of potatoes
ried outaccording to generally accepted methods [4, obtained does not meet the requirersent the current
10]. standard. In particular, according to the content of
crushed tubers that have turned green, the presence of
Results and discussion adhering soil, the presence of tubers that have lost tur-
The farm cultivates varieties of late potatoes wit gor, tubers with mechanical damage, the batch needed
the aim of expanding the area under the most suita finishing (careful saing).
and promising ones, plans to dem@lseed production A batch of potato tubers that does not meet the re-
and more efficient storage. The limited size of the prcquirements of the standard according to at least one of
duction makes it possible to collect potato tubers in the indicators of the current standard may be signifi-
short period of time, to effectively carry out pdsar- cantly depreciated according to the order of enrollment
vest processing and preparation for lelegn storage. at the procurement base @rocessing enterprises.
Simple technicaineans are enough to carry out the ne Therefore, it is advisable to carry out thorough post
essary technological operations. harvest processing before storing or shipping prepared
batches of potatoes.

1. Characteristics of potato tubers before and after-pastestreatment
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Before the posharvesttreatment
Promin 0.9 0.9 1.7 2 3.2 0.91
Teteriv 0.8 1.1 1.6 3 3.8 0.87
Challenger 11 15 18 1 4.1 11
Chervona ruta 1.6 1.3 1.9 4 3.1 1.2
Picasso 1.0 11 1.3 2 35 0.19
After postharvest processing
Promin 0 0 0.4 0.8 1.9 0.11
Teteriv 0 0 0.6 1.2 15 0.17
Challenger 0 0 0.6 0.9 18 0.15
Chervona ruta 0 0 0.5 1.1 1.3 0.11
Picasso 0 0 0.3 0.6 1.2 0.09

The quality of fresh tubers is determined by cor The most important indicator for any consumer is
ducting tastings. To do this, ap 15 tubers are selected . the harmonious taste indicators of the tubers, which de-
washed, dried, and evaluated with a number of indic pends on a complex of factors, in particular varietal
tors. Potato samples were evaluated by a committ characteristics, including the chemical compositidn
consisting of & experts, who submitted their impres-the tubers and their general condition. Boiled tubers
sions in tasting checklists. From the obtained resulwere evaluated according to a set of indicators by an
we calculated tb average score for each indicaf@ approved group of experts at the production site.
ble 2)
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2. Evaluation of the quality of potato tubers before and afteag&point
Index | Promin | Challenger | Picasso | Teteriv | Chervonaruta
Evaluation of raw potatoes
Typicality 2.5 4.1 4.2 3.6 3.4
The color is soft 2.2 2.2 3.1 2.1 2.2
Elasticity when cutting 2 3 2 2 2
Freshness until darkening 10 min:3 10 min-3 10 min:3 10 min:3 10 min- 3
1hourl 1hour 2 1hour 3 1 hourl 1hour 2
3hourl 3hour2 3hour3 3hourl 3hour2
Assessment of boiled potatoes after ploatvest finishing. before storage
Indigestibility 4.0 4.1 4.2 3.9 3.8
Output of theedible part 3.2 3.9 4.1 3.8 3.5
The consistency is soft weakly notboiled(1) | notboiled | notboiled | notboiled(1)
digested (@)} Q)
@
The color of the crumb 4.0 2.0 2.2 2.0 2.0
Smell 2.0 3.0 3.1 2.1 2.1
The quality of the decoction 2.0 3.0 3.0 2.5 2.6
Preservation of pulp quality 2.0 3.0 3.2 2.8 2.9
Taste 2.0 3.1 3.0 2.5 2.8
Overall assessment 22.2 26.1 26.8 20.6 20.7
Evaluation of boiled tubers after 6 months of storage
Indigestibility 4.0 4.0 4.1 3.8 3.7
Output of the edible part 2.8 4.0 4.1 3.6 3.4
The consistency is soft 1.0 1.0 1.0 1.0 1.0
The color of the crumb 3.9 21 2.2 19 2
Smell 1.7 3.0 3.2 2.0 21
The quality of the decoction 17 31 3.0 24 25
Preservation of pulp quality 15 3.0 3.2 2.7 2.7
Taste 1.9 31 3.0 25 2.7
Overall assessment 18.6 23.3 23.8 20.4 20.2

Tubers of the Picasso (23.8 points) and Challeng for shortterm storage and urgent sale. The organoleptic
(26.3) varieties received the highest overall score fievaluation of the 3 researched varieties established that
storage, which is 3.2 and 3.7 points more than tubersthe following varieties are the bestin terms of the set of

the control varietyPromin (domestic variety).

trol).

After storage, the studied indicators underwer 1.
some changes, which was reflected in the overallevis sff stctseo i ¢ O
uation of the samples. After 8 months, the quality inde d te s Iz © O dzdzV
cators of the tested tubers slightly decreased for t¢ Ot ls s {f dz'

investigated indicators: Challenger and Picasso. The
Tubers of the Picasso variety (26.8 points) anobtained data should be taken into accountwhen plan-
Challenger (231) received a higher overall score aftening the cultivation of the studigotato varieties in or-
storage (8 months), which is more than the tubers of tder to obtain the highest quality products after long
Promin variety (22.2) (domestic varietytaken as con- term storage.

List of references:
I s2yjnr’

control and other varieties by 3 points, but ingeth [z € tc Q" "df) dzd

the products are of high quality for consumption an 2.

use for the food and processing industry.

Conclusions.

Therefore, the tubers of all the tested variety sar*
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INFLUENCE OF TECHNOLOGICAL GROWING FACTORS ON FEED VALUE AND ENERGY
INTENSITY OF GRASS OF ALFALFA -CEREAL GRASS MIXTURES

Abstract.

The article presents the results of research on the influence of the species composition of grass mixjures and
their fertilization on the formation of the fodder valuetioé grass stand and the energy intensity of the fodder
mass. It was established that the inclusion of seed alfalfa in afelf@al grass mixtures improved the nutritional
value of the feed and its energy content. The highest quality of feed in tematdtddmand exchangeable energy
content was formed by grass mixtures: Medicago sativa + Bromopsis inermis + Lolium perenne and M¢dicago
sativa + Bromopsis inermis + Festuca orientals wiNboPsoKeo+ Fumari 173-174 gdigestible protein / 1 feed.
unitand 9.2 MJ/kg of dry matter.

Key words:fodder value, fodder units, exchangeable energy, digestible protein, alfalfa seed, cereal gompo-
nents, grass mixture.

Introduction. of improving the species composition of grass mix-

Among the factors thatetermine the competitive- tures, norms of mineral fertilizers, regimes and ways of
ness of livestock products, feed plays a leading rolusing cropg3, 5, 8, 11].
The formation of a stable fodder base for animal hu Perennial grasses, especially legumes, not only
bandry does not lose its importance over time and provide highly nutritious fodder, but also contribute to
impossible without the production of higginergy and the biologicalization of agriculture, as they affect soil
protein fodder, Wwich are perennial legumes ancfertility and the environment. They enrich the soil with
grasses of naturaland sown meadows. However, duriorganic matter and biological nitreg and significantly
the years of transformation of the agricultural sectcoutperform singlespecies crops in terms of yield, feed
the area of hayfields in Ukraine decreased by 1.6 timevalue, energy intensity and cd46, 8, 10].
and in agricultural enterprisedy almost 11 timeg2, Along with increasing the productivity of sown
7,12]. grasslands by selecting the most productive species and

In the complex of measures aimed at increasirvarieties, creating optimalrgwing conditions forthem,
the productivity of onion pasture lands, an importarobtaining highly nutritious feed is important in live-
place is given to the search for ways to more fully reestock feeding. As you know, the nutritional value of
ize the genetic potential of leguminous and cere grasses is significantly influenced by soil conditions,
grasses. In this regard, the study of tleaction of species and varietal composition of grass stands, mode
plants in mixed perennial crops to agroological con- of its useapplication of fertilizers and other agrotech-
ditions of cultivation, the identification of the main reg-nical measuref3, 12, 13]
ularities of the formation of grass stands of perenni Imbalance of feed and a significant deficit of feed
agrophytocenoses, as well as the development of effiprotein in the diet leads to overconsumption of feed for
tive measures to manageeir productivity on the basis
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animals reaching 35%, and the cost of production iitypes of fertilizers were used in the experiment: nitro-
creases by 1.3.5 times. The provision of a feed unit gen- in the form of ammonium nitrate with an active
with digestible protein is also low80-85 g instead of substance content of 34%, potastalimagnesia with
the scientifically based 16815 g [2, 7. an active substance content of 26%, phosphaio-
Many scientists worked on the study ofthis scierple superphosphate with an active substance content of
tific problem in different regions of Ukraine, however 18.7%. Spraying of the grass with the Fumar glowt
the influence of vaous agrotechnical methods of cul-stimulator was carried out at a dose of2 I/lha with a wa-
tivation on the fodder and bioenergetic value of the crter consumption of 200 I/ha during the period when the
ated agrophytocenoses has not yet been fully esticereal grasses were in the tillering phase, and the alfalfa

lished[2, 6, 8, 10, 13] sowing was in the branching phase
The purpose of the research is to study the infl Sowing was carried out in early spring with suffi-
ence of technological techniques on feed value and cient soil moisture in the usual row method.
energy intensity of fodder from alfalfizereal grass The soil of the experimental field is a typical low
stands in the regions of the Right Bank Forest Stephumus chernozem. The content of humus in #2800
of Ukraine. layer is 4.24.6%, the absorption capacity is 3320
mg-equiv./kg of soil, the degree of saturation with ba-
Research materials and methods. ses is about 90%, the saline pH is-8.0. The content

The field experiment was carried outin 208@16 of mobile phosphorus according to Machigird0-55
on the experimental fields of the Statgricultural Re- mg/kg of soil, exchangeable potassiim150165
search Service "Agronomic Research Station" of ttmg/kg of soil, easily hydrolyzed nitrogen according to
NULES of Ukraine [1]. The scheme of the experimenKornfield i 140160 mg/kg of soil.
provided for the study of the action and interaction ¢ The averagedaily air temperature during the
the following factors: factor A herbaceousness (grassgrowing season exceeded the letegm norm (12.2)
species and the rate ofwing their seeds, kg/ha): 1) by 1.31.6 %4 The amount of precipitation exceeded the
Medicago sativa, 16; 2) Medicago sativa, 12 + Festunorm (510 mm) in 2014 by 147 mm, which had a posi-
orientals, 10 + Festuca pratensis, 8; 3) Medicago satitive effect on the formation of the crop oflegun®real
10 + Festuca orientals, 10 + Dactylis glomerata, 8; grass rmxtures in the first year of using the grass stand.
Medicago sativa, 10 + Bromopsis inermis, 14 + Loliurin 2016 and 2015, the amount of precipitation was in-
perennel0; 5) Medicago sativa, 10 + Bromopsis in-sufficient by 217127 mm.
ermis, 14 + Festuca orientals, 8; 6) Bromopsis inermi
14 + Festuca orientals, 8 (cereal grass), control; fact Results and discussion
B 1 fertilizers: 1) without fertilizers, control; %)s0s oo; Improvement of technological methods of cultiva-
3) NsoPsoKao; 4) NsoPsoKoo+ growth simulator Fumar. tion of alfalfacereal grass mixtures affects naly

The area of the s owi ngtheiryield, butalso the fodder value and energy item-u n t -
ing area is 25 m]. T h e t sity ofthe obtained fodder. An important characteristice n ni a |
grasses, with the exception of the investigated facto of the fodder value of fodder is its assessmentin terms
is generally accepted for the conditions of the Riglof nutrition, energy density of dry mass and provision
Bank Forest Steppe of Ukne. Medicago sativa vari- of digestible protein of th fodder unit- indicators of
ety Regina, Bromopsis inermis variety Mars, Loliunfodder quality assessment according to the current
perenne variety Kyivska 101, Festuca orientals varie standards of Ukraine.

Danka, Festuca pratensis variety Dibrova, Dactyl According to the obtained research results, it was
glomerata variety Natalka were sown in the experestablished thatthe content offeed units in the dry mass
ment. of different types of grass stands rangeahf 73 to

Phosphorugpotassim fertilizers were applied 82%, exchangeable energyrom 8.6 to 9.5 MJ/ kg,
every year in the fall, nitrogen fertilizers were applieiwith the provision of one feed unit with digestible pro-
in three doses df2o: in spring on frozen soil, as well tein at the level of 10174 g (Table 1).
as after the first and second mowing. The following
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1. Nutritive value, energy intensity of dry mass and supply ofdeddvith digestible protein of green mass of alfalfa
cerealgrass mixtures dependingon fertilizer

Content - .
- Provision of a feed unit
Fertilizer . exchangeable energ] .~ : )
feed units with digestible protein, g
MJ/kg
Medicago sativa
Without fertilizers 81 9.4 151
{ 60590 82 9.5 154
NeoPsoKgo 82 9.5 164
Ne6oPsoKoo+ Fumar 82 9.5 170
Medicago sativa + Festuca orientals + Festuca pratensis
Without fertilizers 76 9.0 152
{ 608 90 77 9.1 155
NeoPsoKgo 76 9.2 160
NeoPsoKgo + Fumar 77 9.2 167
Medicago sativa Festuca orientals + Dactylis glomerata
Without fertilizers 76 9.0 155
{ 608 90 78 9.1 152
NsoPsoKao 77 9.2 165
NesoPsoKgo + Fumar 77 9.2 168
Medicago sativa + Bromopsis inermis + Lolium perenne
Without fertilizers 76 8.9 158
{ 60S 90 77 9.1 158
NsoPsoKgo 78 9.1 168
Ns0oPsoKgo+ Fumar 77 9.2 174
Medicago sativa + Bromopsis inermis + Festuca orientals
Without fertilizers 76 9.0 156
{ 60590 77 9.1 158
Ne0PsoKgo 76 9.2 172
Ns0oPsoKgo+ Fumar 77 9.2 173
Bromopsis inermis + Festuca orientdls. &zOS s d2 IstcOQo sfmils' 2)
Without fertilizers 73 8.6 107
{ 60S 90 74 8.7 112
NesoPsoKgo 75 8.8 138
NeoPsoKgo + Fumar 75 8.8 143
Animal husbandry norm 70-:100 811 110115
The inclusion of seed alfalfa in alfalteereal grass The introduction of nitrogen fertilizers increased

mixtures slightly improved the nutritional value of thethe supply of digestible protein to the forage unit to a
feed by the content of feed units and energy intefisitygreaterextent on cereal grass stands than on alfalfa and
by the content of exchangeable energy. Thus, the ccalfalfa-cereal grass stands.
tent of exchangeable energy in alfatfareal grass The highest provision of the feed unit with digest-
stands was 8:8.2 MJ/kg. At the sameinte, alfalfa ible protein was obtained in all grass stands with the
sowing was characterized by better nutrition and e application ofNeoPsoKoo+Fumar. On alfalfa and alfaa
ergy intensity- the dry mass of alfalfa containe®% cereal grasstands, the supply of feed unit in this case
more feed units and OB5 MJ/kg more exchangeablewas in the range of 16774 g, which is 139 g more
energy. Under the influence of fertilizer, the paramete.compared to the option without fertilizer application,
of nutrition and energy tensity changed little. The on cereal grass standst the level of 143 g, which is
content of both feed units and exchangeable ener36 g more. than without fertilizing.
were within zootechnical norms. The fodde unit was best provided with digestible
The supply of digestible protein per feed unit irprotein in the herbage, wherbedicago sativa +
the conducted studies was quite high and, depending Bromopsis inermis + Lolium perenmeere sown with
the studied factors, ranged from 107 ®4 g. To a the application oNeoPsoKso+Fumar- 174 g/1 fodder
greater extent, the value of the mentioned indicator w unit, and the increase from the treatment of crops with
influenced by symbiotic and mineral nitrogen. With thi(Fumar wasonly 6 g/1 fodder unit. A little lessat the
inclusion of alfalfa in the cereals, as well as on the ¢level of 173 g of digestible protein / 1 feed unit. was
falfa grass stand in backgrounds without nitrogen a obtained by sowingMedicago sativa + Bromopsis
plication, the supplynicreased by 482 g, and in the inermis + Festuca orientals and applying
backgrounds with the introduction of mineral nitrogeiNsoPsoKoo+tFumar. The increase from the treatment
- by 2231 g. no significant difference was observed. with the drug Emar of crops of the indicated grass
mixture was only 1 g of digestible protein/feed. unit
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Thus, the addition of Fumar growth biostimulator tchttps://doi.org/10.31073/kormovyrobnytstvo202294
NeoPsoKoo increased the supply of digestible protein 08

the feed unit, but the increase was insignificant. 6. Kurhak V.H., Karbivska U.M., Panasiuk S.S.,

Havrysh Ya.V. (2019) Scientific and technological

Conclusionsand suggestions bases of organic onion cultivation. Visnyk ahrarnoi
The inclusion of seeded alfalfa in alfafareal nauky. 11. 2833. DOI:

grass mixtures had an effect on improving the nutrhttps://doi.org/10.31073/agrovisnyk202608

tional value of the feed and its energy content. Tt 7. Olifrovych V. O. (2018) Productivity of

highest quality of feed in terms of nutrition and experennial agrophytocenoses depending on the

changeable energy ntent was formed by grass mix- composition of grass mixtures and the mode of their

tures:Medicago sativa + Bromopsis inermis + Loliumuse. Visnyk ahrarnoi nayky. 3. 11B7.

perenneand Medicago sativa + Bromopsis inermis + 8. Olifrovych V. 0O. (2018) The effect of

Festuca orientalsvith NeoPsoKoo+tFumari 173174 g fertilizer on the productivity of legumeereal grass

digestible protein / 1 feed. unit and 9.2 MJ / kg of drmixture. Visnyk ahrarnoi nayky. 11. ¥83.
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Abstract
The idea of our genetic apparatus, consisting only of chemical substances, is outdated. Scientists Have con-
cluded that certain words have some informational effect on DNA. DNA perceives human spgeehaitss | ar e
adapted to capture special sound vibrations.

szt yjor j midzEls®Odzr , o tsh O BIOAEO HBPE B 1 s .
Key words and phrasesolitons, return of FerrAPastaUlam, DNA.

l9iHjlddi949 eéHE Eyjdr1s. 165 BBdOtkz)ydls!: o dzj 2 Mtsdzdl
VAdZOdR dqLEZyOdzd ftso jH]jdad ] ftosmiss. cmdesmis! Htodh dzO L y].
fMisj d3. lted wftcjH]jodz dzdz” A [ Mdzts o dzOW R Ly jnfisls dats Ylsts- Hdzv fls
Mlsj 3" ojdzd MiBwW dgj sB" ydemlsa © B j dZ€ s dhY &% bkHiddiy dz s .
dzdi, ybt tdd ¢0O0¢ BEHILG [MIsOdz dzr J 97% mtsdzj Skdz A1 s HE
EmMdzsedwvn dOyOdzd Ho d diBI®efgihudIls O dzd ! chRemMstesdze. [HAdOCt dHf
shdj, O skt rteOdWIls { IsitzB j Y HJ dgr , Ylsts ftedtesHO dzgi Mistsc
yds M€ tsdz FesHdzs HAzdlsj dzZyltse’ MsL-BBsOEY . ybtsdmed dMmisd dg
dzOL 9 O dzd otsL o & @i RO d¥O) te-@Gidzed dzd KOs BZOIsdE 59, dzd dze @ d Mistso
otsLoteOltsdi) . ICtkOlyj e dhheg @ls: kY H78sH' ] ypes ydts
fsusj hOtdStse, MjHddz dedisC OL Ocdzsf! , wylsts 1 Ists dzj ¢ Bemswe.
CORd, EZHOtdIs'ddfRt tsmdztf d3b* ¢ lidzilsdSd LOcdz"dzzdzd oG dzkzB! [
dtsj StdzjBOdzdj M OdsRBOd ybts 150 dBsdj Cdkd Mflssgls L L
fsobtej dzdWdzd (o BLOtOISOBcMIs o, dz0 dzd u d j Colstste™ = HJj dzOj Is
sets bsdzySc® o oftLBkzh jddedsCtdkf! slsjte M cjdajlsdyyj MSdBd
EHOtddzd . vyj dzr yj StdemlsOlisaBEdUyy sy SBOdHT, St j dzO
kOCdn MdMmisjd®k fsHsBdts el Iss Loabkyohdj IsjShmlsr dz@ dzjdL o
sBHOs hdd&id  OdRWIs! 8, des dallsj CMlsr fr IsOdzd i cOMmMh dW¥ tctse Ols!
d dztsdzj dzOdzt detsjy Wwodzj dzdJ dzisdujmSlze d3tsHj dz ofMmMdnrn G4 dzjIsdyd
cOded Isj dzv B3d dde¥ stedBOUYdd L Odzsf! ylsts wsdd dikisls BhdJ
M dd sdgts o sikzdd shsfBES jMhlse iigsy des dL 5B KOL s o czisgtcHic ] o 5
gL o Hzggzd Is j do taljsBezOc sHOtY Mmouvjd3 otej dzjdaj B Wddesdzsed d dB3OIsj o
dzj dzd dzj 2 dz" 4 MdMCAF toQuLHizdiz ded o j eMOdz dzz® dBBOIsj BOId yj MElze
h jfmse O, O M&BCzdlsfsdzas o j yil BEMEdA wLr ¢, ColstcOW OCYy | B¢
Edz ftedh d&zO kx4 dLojMmlsdzOwW Hjtcj ots. dtcOoadzdeo Mmoetsd c¢cHjtejo! w,

==

11


https://orcid.org/0000-0003-0049-3733
https://doi.org/10.24412/2520-6990-2023-27186-85-89
https://orcid.org/0000-0003-0049-3733

86  PHYSICAL AND MATHEMATICAL SCIENCES / {Colloquium - journal Z#27(186), 2023

s tdd fsatyd. dlstczClskr s sfmazieteOdzd RIS tosWisde d § jtejH
dy dztsc s Glg jdEjifiplsf@Qidn S se s Ctdej Isd uJj fnOdedlds ZOffiscdB M drn teOMIsj dzd
d MmMatsyd. 1t MOBs] d* B ocMiisOdesoe dzj dzd d f sotmj X HJ dzdz
HisB duddlztsfg j uimMSddigsd wL ' SykzHets;j cdzOr BOLtSOr 9 Odzd ! o ts
OfmMlsSd ¢RemMEletkis?2 & OLIss .ILHstes9 T 7 Rt B M, GJjdzj Isd ud (
JHi Ay dls! Ylsts dd3j dedd L B Qo dzw dzfpw s ls) Jf osjotdety Wy Isidetslzd 2 dzts (
sitBtOLde &3 MbstetsdlIlsj dzt dztf sH oLH]j2Mlsadjd3 yJjdidswmdeyj ME 2
sdrgmMcdas WL Cse. Itz \ftedsBicjlsOdzd X do slsbisded® &jgls Mmaszz
dlsmw LOCBdOB yjdsejyd MEtef totsm: dzj 2y Ists Mdzs o O 9j s MsMmists
WtweOLE dL J1dBdzdd: CudzOUOC dzj sEled3 Isd di3j € fnUdsts dsr dzd dzj Htotsfls
dzj Mstesets, clilsj Ciegrwe )rid te Okd: | Btzs$p®EafL dzj g fozszifgss
dzE H]2 o' fitsdzdzgvs s sSHY®RPEBemMssY gl g dzQdadfy 1 Isd kEfmdsedw orf s
ststoastc O dzj dzuj MSC HJ . of Bsdgflsts Msdzdlssdyr , Hohirts PsOdkg Yylz HH
BlsOs stc®odzdzr 8 B@OMh IsOB OR. Mlse jdadz" | Moats2MmMlsoaO. 1 dzv McOo dzgj &
ltesh dzs dzgj MEtsdz €5 dzj s fetslstsoddzd Jjh iBfshtjdg el iz OB t6C
¢ L OMm jfiftieddelots gz'ss Ists gl j dsgiddedl JH OBz,  OLHjdzdes L jted® dzg® Ho |
LdSd ML Q] tcisuzdsls sfdadds Gio 52 ctokzffj btoOdhMddteses Odzd Isj € Ml
Mcdslster | tOLoadoO8 Isqfw o T4 fj eyt tp@pasictlo ctozf f j f j BLglsstets?
& tc O, M smMtse dzOY dBdIsdtetso HOo Odzd OBtCOEC OHOB I, dzi oL tsh dzts
Msio d B tc AUsARO dzH T Coltstc” jHtezets?2 i ctekzffj otMmMMmisOdatse d dzOf
Yybtser Westtdddiecso Odzedy tSttcOd tese jdzd IsOCyJ OS2 MY jtod dzgd ¢
&ZOf tcOo dzj dgd d -Of f CcBlBzwHotEkls j dzr dz" 2 1 WW jCl Coltstets?2 bkxj BT
comMlstcOdo Ols! ¢ yjdsejujmMéesLrokzydls! s jcOlssclz, dzi -L dzOs R j
Hdzts  f sfydzj ff j Wsj2H OqudfW tsetgjdite s d3  dzO f d fddjdz WsQ i ldsdzC s 0 O | 3z fd
Yy sl @80kttt ¢ cjidtsdikkz MsO. tiLkzd IsOl Brdz dezdzjor d3: J ¢
Stsdedz" | MlstclzClskzter L dzj Clstcth OdzO BdtsMmMdMmisj dids?2. 1 jdzs 9 Istsdy,
Gjdz) OIststcO?. . |1 Mdkdlssdrocdlzjls df d@z2O0 Mmdzse O, O kO BBl
Gjdzi cOlststotsdy, dOYOdzd o 9otHEtdse, fHftsdLdsmwh jets. Hted BilsMk
SsWtsd uyj dsse jiwLhdbsd ygmidcstej md3d dzz sdzOwv  toj Yy s tePlststc O
dzdv dgfHZz zd tes 9 Ols! 1 dzj CIstetsde j dzj e Olsste® BECOLT 9 OdzO dz0 M d3d o

[
[

dz
dzdzt
m¢

R e
O FLHFNGH

Coltste’ | B' dzd deOdkzsy jdgr Cthlsodj. I SABYIJ Wodzidedj BT s
ZOSC &ZOH™ 9 Odzd ! 20 MmMddlssd dd & ¢l J dd S aho fOQdiee) s HYr s & ¢ |
Ce@lsB" defs " ydgdzs oz@, esqL dzj MW 2 CStdmlsOddzse osH' , SokSEr j

COf§totcj g dzd I99j'L.zdz' IsOIs ©BCCoOdgr Htsmdzj otsLHj2MmMisadw dzO o tsHI
o' disatsL Hj 2 fdldoddrp dg@idstefigzw ¥ h 1 BsYydsdzOdz' dgr & WdEPLtcL Ads o € O
WicOMmtsdzd Is tff dg'd ts B to jyldz@udimdn j 2 Mls € to d M ls O dzdz o ftodmikzkmlsadd L dlsd
Mos2MmMsa@mdzi Hise Olsj dzd BicO(L HOo OdzO HdMMdedtelze hdj MistckzClIlskzt
w oy o3 sa dzlz wddrdzd ¢ O dzlsiftplltds?  tc Otdzj ¢ Olsd o dats 2 .

fsH oatBLH]j2Mbsadjdd Ctlisftsqcd mj Y d tco Odzd fiy

' irs

M 1 v
tdMliBcOL jy PpEH T CHORO 4ddZOc 0o O, uvldt,
2Qilsls 3 j BBtOLjY §fsMmdz btsets, CO0C jh@z IteOdzmdzd totse

3iosH O, aLVYIsPY tcdH R Bo 52,
4i Ctcd MisOdzdz 1 Iss2 Y j otH' tsMmdzy Bsddlser Mmoo wh j



(Colloquium - journal Z #2 7(186), 2023/ PHYSICALAND MATHEMATICAL SCIENCES 87

N3BNHN

»&.‘
bax, opmﬁo CTPYHE& COAb

- >
TSOKEABIA POK

P

tdmMAasEscteOVNdd, ftodyjddsr §j fE2bjd3 LOBstetsL ¢ d
fesfmdzy otLHj2Mlsoadw dzO dzj J Mzsoe 53




88 PHYSICAL AND MATHEMATICAL SCIENCES / (Colloquium - journal Z#27(186), 2023

RLOlEZ tOlskzter a3’ LdzOj o8, ejyjorj MmMbtekzClikztersL dpdatlg jds dugjz-j
Nldzs Btsdz dgf fj d HOYJ] BYydodzse jC O d BlstsBtcOyOjd&i" j o Mmistclz €k
Bsdzdlse ddzd Mowlksts?2 otH' . dzj cOltstctsd3 Mts dzd IstdzeddEEO dfets dzve. ts dfddi
sdo desfmls! Bsdzdlse dMMmdzj Hisga ™ WteOL T e, f to d fdzO dzdz" j s j Ol
Al deind i | Odz' Istsdz, CkLjdz Metsd MeMbsoajdedzr 1 d MMk Odz
XI X 9j¢C€j. uwCjitfldecdizgstgazfzC OL Odzd W d3 1 s jndiag o jIsSC. 5, COC { tsdzt
Mdzsoa © Bsceckls oaLHj2Mlsatso cdMEEzMmMmige jsdeaderOL sd3 f sdzv  ff &5 OH Odzd
CtcORRBEZ, 1 It ogmH.s YEHBOEIYj MSd2 Off OtcOIls tOLdz" » Bdtsmdmlisj
9" 90jIs toj Odz detsfyls sO¢dr o jtotswisds j ojhd. CCMmy jtod d3j dzlsT

[frisr stcjBlzsls fswmdaj deduj ik Okzlstsd jdade” j Istej dzgdtesoa & d
ofmMszf ddz ots 9L OdBBsHj2Msadodzdwded] dzO yj dzse j € O.
MisOo dzw s h j 2 1 s? -Msjgxyz dzdfr Il r otsH)dzj SMOdzHte witecjjody 1 kN
MmtsB dz o dzd W Is! dZzO tOLoadlsde Metjdd fdMm' ®iRZUYDISOKAD jc1 § (e:40
HisB dzs  fts dzd Is s dzO 3, sy H] dzHEN EZ ylsjdzed j &3 esdzOdeseo é. | O M ¢
mMsB dzr . 1l Jdzgj eOlsste Al v dzjy dls jXk e j € O, dzd h ¢ fsmdzj j smw dzOH
99 jHjdgdz" | yJjdzso jCtsd3 toj Yyjlstsd3s cjdedw Mo tsj ¥ dogdzefjt€lz cffj 5 - 5 L ds(
fitcjosHdd dr o ftdWisdgze Cdzdclkz lsL " etse d ftej Hdzsydzr 2, 9
OISO Mmtsdzd Ists dzdzlzj¥ ISWsEs3lz .C OldzO Is L O d ! Bdes e dj o JddBss hd g, :
dz" | MtekzSlskzter stc OdzmW stedzcmMOz, o j H! Hdz" r1s GC0O¢ BdBdzd 5
dzd Isdzr | Ctsdzj B Odzed ¥ , s dzd OB Mdzt sdets detste dzOdz! dzts toj Oc s o
flse j dzdzr J s dzd Ists dz' ) s degBlstds@W L r €, Yylsts d B" dzs HtsCOL Odets Ty
B HEZA&]tctss Oded® gO difstedfv Isj n, NS 56 s-da®Mmulzj Hd W .
sf jtedtelzs s CdzilsSd o ey, g dmMts¢ dzdlsj cOlskzter
COYFAdhd 1 dzgjteecsddet stced3BOYd s 1. 1 OteW jloy Istc O ded| ®ts dzdzis g ©z3 -

Is d
Ols
gt

Hi2Mbobkw M cjdibduimSdBlsds/l JOew o, o
Bdtsmdmisj &z L O dlIsde J ftct r o[ 1 cdtbwO dz@fdedlic d y jefj OO -
psdzzso zs §OdYIS! , o Cislststedssfis2003.i v 8" 6.1 4 .271 40. 60O

LEHBteser 7 Rtedtsmtsd. | j detsd 2. YIsts ¢fdzr h Olse // Gz} Histetg dialzt® |
dLHOdzd j ¢ R¥Wigizfifezmc -~ 3 (771).



{Colloquium  -journal € #2 7(186), 2023/ PHYSICALAND MATHEMATICAL SCIENCES 89
U $519.612, 517.97

AZSCOdso O ¢ zdMO [ dzj &

¢ OdzH dWHIQ I§OEs | &3O Isd ud WS dr  dzO

COWjHBO KOIj] BOdUjMSts2 ¥dLdSd d HdWW,
10ydssdzOdz! dz@ 2 Isjrndzdud MSd2 kdzd o |
csdioamSd?2 fsddsjrdduimntd?2 ddnksdlsizls d
ftesf jSl 1tsBjHT, 37, 03056,

ORCID: https://orcid.org/00000003-0049-3733
DOI: 10.24412/252869902023 271856-89-94
TotrROARS V1 3B frufr 1t oérrr1ruv1f4f #wluoewsd {([Z[1RC HRHBUJ
df L1t orRY[#SRM VL Ol [LRE

TsukanovaAlisa Olegovna
Candidate of Physics and Mathematics,
Department of Mathematical Physics and Differential Equations,
National Technical University of Ukraine
¢clgor Sikorsky Kiev Polyt
Pobedy Avenue, 37, 03056, Kiev, Ukraine,
ORCID: https://orcid.org/00060003-0049-3733

ONE VARIATIONAL GRADIENT DESCENT METHOD FOR SOLVING SYSTEMS OF LINEAR
ALGEBRAIC EQUATIONS

¢ dzdzs s Oydw
] OB BIs] ftojHMISOs dzj dz teiLlzdz IsOIsT tc GEOE 87| dzls tets | tgd 1@ W d
ted hJddw MmdMmilsj d3 dzddzj 2 dzr = Odkze jBtOdud MSdm LktOo dzj dzd2 M L dz
sOo¢da MdMmilsj a3, f sdzlzyd dedzr §  tod Is YisublHasidios Appidationg tcts 6 t¢ O dzd3”  dz
Abstract
The paper presents the results loé toptimization method of gradient descent for solving systems of linear
algebraic equations with elements of classical Gauss method for solving such systems, obtained by testing a pro-
gram in ¢Visual Basic for Applicationse.

sdz¢ yj o' j dzff dgfp O@EW] B tc O, MdMmisj o3’ dzddzj 2dzr = Odze j B Odud ME
st B3O s-EOthz itd® o9 OtcdOydtsdzde § dBilstsHT, BilstsH™ HYls d
CGtcOHd j dzals, OdzdsdctcOHd ] dzls, dddded 3L Olststs.

Key words and phrase$inear algebra, systems of linealgebraic equations, Gaussian method, Kroneeker
Capelli theorem, variational methods, optimization methods, gradient descent method, gradiegradistit,
minimizer.

9 jHjdBMI.cCtsdz o] Csa, ftcdmlskztf Ow ¢ smMizh j Mise dzj dzd & e
dz0dz detsj, o Ists2 ddzd dlaas2 oy j PCsj) b taff gzd j s © &1 jizd o3
j UdOdz dese s OdzOdzd L O, dMmCdz¢s yudlilsj dzr dets 20O e Bddgd i Is
JBOIdU] MSdr &jlstsHtse, MmMkh jMisodwes hdrn cdztsB Odz' dg 2 s 1
J dats 2 Csd3f ' s Isj tcdL @appPIststfEigE ¢§ s dz sclslzv dzlis s ¢ ZO dzj Cslstster j
i BOIsSdSCd.
Mmdztso dzOV v WIO'M IsU d M dz] dzdz] GEzdAsF I5d dgd SBY O GCOHJ delsdesets MY 2
mJ“JﬂdJG&dM£3¢”:dOWGJBmOdtmm5d54MB@®@d®qu®
AN A AN < - S AN
R e &F&EOo u\Fl
&h
e e &EO e oh
Cobtac O] Csstodatsds adH] LOHO MW EkZteOo dzj ded j i3

4

dd @
GHJ e .
@ ® E @ G w
) é E € & 88,0 8B,
@ “© E & Q) @
mosHdlshmy ¢ §did k iy didigisfL OdsACEE 5 0 j Chs®E O, HdW (BlSEE
I E b Q& |,

Hdzw W EzdgbkayfdSd odHO
"Qd bd Md @ od A ,0nNn , AN, a €.


https://orcid.org/0000-0003-0049-3733
https://doi.org/10.24412/2520-6990-2023-27186-89-94
https://orcid.org/0000-0003-0049-3733

90 PHYSICAL AND MATHEMATICAL SCIENCES / (Colloquium - journal Z#27(186), 2023

[ ibtsH LOSd& yoilkmw o fHsmMbstetsjd § , ffigdskd vhisjp Dfsy dzE dzis 8 tzd d3d6 ©
4 Mis! C disddz@sdBE dztt j Ttztftcr 7 MitcOo jHdzdots dgj eOo j dzflse s

Q& e ,Q

M fskshs s MdzjHksh j2 Mmaj & .

1. 1] €0Oydfmbej dzOuOdzJ(bthcBBItG;’ququssﬁpzq’w;mquLatsdzJ zovw Istsyt o.

2. 1 tod B dzd Y& EQ_ miprgrs, stfitcjHJ] dZWJ sfmvw ¥ tstcdzlz dzts 2

@ @ _'f_ mwQ mpmgms,

GHE® Qi Q& ,Q mphgrs. 10 COYHBsd NOc] fHtsdmratsHdIls HodyJ dd
RO tcOo dzj dagdd dOdMS Stcj 2 Q) cds oz BiE joLO@E WIs G ldzj cids ryfiplls sy jlsldsfigivy j tin S hC
ddzlsjteftej sOydw ilstSG’ts B3y SBHO ftej HMIsOo dzj dzO dzO twdmiz deS § dzd:

fdfm. 1. w&n] BOldyut@B@&Es" ddidzisiglet@Oyd "

vydim_£Q mpiB, sftjHjdvjil woOfmmke de@ ,Q0 WpRMBEz GO Odhao,] s
hOetsd3. [MmMdeseo dzOWY L O+ )y0O fted orBtstcj h OGO
Q nmpEM, LOCds yojlkmw o tejMmijyudddd or ftsdzdej dedw dzj tQo j C

Q& Qd ,Q Tprgrs .

]l feddeOBRBR] to] OdzdL s Odz 3 IssH, GMdzso Odzdgr 2 2O OHOfIsdteso O

fiLEzdz SOt Sfilkd®BdL Oudtsdades?2 yYyOMmisd fteseteOdzdEr wWodzw j Isf
udfmdzj, Meshmstswh j2 dJdL BHdkSEs kteOodsj dedw), dzO2Hjdedets] o j H

fiLkd sOssd ttOBtsISr & SHO | OkMMO wWeodw jlsiw orf atsH ftets
mMazz yoj, JMmdzd B dO daj stfitcjHjdzj dedzOV dzdBts § jtoj 5 tej Hj dzj dedzOW
stetsdzi-§ Pl Pdzdzd ¢ ZOMMdud MEB2 OdzeiBter ¢ HtedodH] dedes?2 MdMmisy «

led LOfEMS] fobeteORBA od Lso Olsy dz fsfOHOj s dzO MbOte
B34 ssHtsdze (tedm. 2) .

=" Microsoft Excel - PeweHue C/IAY papralMoHHbIM MeTogom. Xls H@]ﬂ

) ©afn Cpaexa Bun Beraeka Qopwar Cepewvc JadHble Okdo  Crpaeka Beegpre sompoc

PGS 3 O a S D B o8 = AL @) B Arial Cyr 210 glXLAIS S S aEL oAl
Al A 1]

1AlBIC\DIE\FIG\HI\JIK\LIM\NIO\T

B :

L& |

L4 |

L6 |

L6 |

L |

Lt |

L8 |

L]

L1

2]

NN

L]

5]

18]

7|

18]

19

20|

21

2|

23

% Peaewse COAY Orucmpn

26|

27|

28|

28

30|

31

32|

i 4

Mo« r HhCRAY S/ [« 2l

tdfm. 2. wkOkkseots) SCds §GtsdLOdd



(Colloquium - journal Z #2 7(186), 2023/ PHYSICALAND MATHEMATICAL SCIENCES 91

[dz 2O dBOjls 20 Cdesf Sk ctihjdedj wfdve, fshmdi uyicts §
Ccbhsttsd Sdf ¢ BfdgOdedsts oo tsHdl! Gt WW¥dydjdlsr Mmdmisj & d Mme
Oo s dBOd U Ned (dMm. 3). .

Beoa AaHHBIX

C Blomasesmausecuoe FArarninil

X

tdfm. 3. 1tz Lso0Okjd o"BdtOjls, C0O0¢ dqd3j dzdes 9 9 s

(mdzd ftsdz Ltso Olsj dz 9" BJKOjIls ©9tH HOdzdz'ORe o tfotlzWyadalz" s, Is fils'ts
HJOdzsetsor | BCdzO, o C(tbkter j BEHiIlS ftojHdsyjds o9 jMmisd Ol
dzj 2dz' 7 OdzG jBtOdUjMSdn kZtOodzj dzgd?2 (uf dv), CtiWWdydjdzlsr
(edfm. 4). - X

BEOJ pasMepHOCTH ... .% Beoj anemeHTOB .%
BEEAMTE pazMEPHOCTE CIAY (YMCND HEMZEECTHELL) BEEAMTE 3NEMEHT MATPHUEI CHCTEME a(1; 1)
2| i

[ 0] 4 ] [ OTMEHA ] [ 0] 4 ] [ OTHMEHA ]

{tdf. 4. 1td Lo Oy d! o o't Higdsh b jOdzds ¢ : M IS usdzal df O yigej waEsts H dzr

1 sMCtsd C fesctecOBBO ©OBEKOjl ddh: @ ydheokd, ks, o
otcOh jdedw MBBWYW o tOBBI] fecetecORBB Toweody jlmMy HJOsEte 5.
fm )

Ouwnbka

A [one BBOAA A0HHD COREDHATE YACNO

OK

tdm. 5. 1d Ldt Odsg jialz HsO dfdtsjy dzj § 6Oo oz’ dase s Y Stoc

I1sfidzy bets, COC HtesctcOBRBBO ftosH | BsdmMstcdtoss OdzO fsdz L s
Hisdzy dIs tcOBtslslz, ddeBts LOes jtehdl' jj (tedfm. 6).



92 PHYSICAL AND MATHEM ATICAL SCIENCES / (Colloquium - journal Z#27(186), 2023
= /\/\'\
lpogonxeHue paboTel Nporpam...
2) I y
\& H DOAOHUTE
Na Her
tdMm. 6. Itk LcoOljd o' BdtOjls, vyt Hj &OI! HOdjj:
1d%d ftedejHjdd fteddBjte’ tcOBSlS’ ftoscttOBB HAdY dzj Ctlstste!
¢ ow ph
Loe e o8
OnoeeLueHue ﬁ
\l) HaieHHOE METOROM CTYCKa PeLLeHMe ERVHCTBEHHO W BIV3KO K TOHHOMY
X
PeweHue ﬁ
\\;) PelleHi1e, NMomyYeHHOS BADMALIAOHHBIM METCA0M
x1=-0,098526
x2=0,999473
oK
@ & Th
2 @ @ p8
OnoeelleHuKe ﬁ

O

@ ClicTemMa HepaspeLLma







