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VK 711.4
INNOVATIVE ACTIVITIES AND TRANSFORMATION OF THE CITIES OF RUSSIA

Bocharov Yu.,

Academician of RAASN, “TSNIIP Russian Ministry of Construction”, Moscow
Frezinskaya N.,

Professor of MAAM, “ONIR GIPRONII RAS”’, Moscow

Sergeev K.

Academician of MAAM, “ONIR GIPRONII RAS”, Moscow

NHHOBAIIMOHHASA JEATEJBHOCTbD 1 IPEOBPA3OBAHHUE I'OPOJOB POCCHUH

Bouapos 10.11.

axademux PAACH, ®I'BY [{HUUII Muncmpos Poccuu, Mocksa
®pesunckas H.P.

npogeccop MAAM, ®I'EYH OHUP I'UTIPOHHUHW PAH, Mocksa
Ceprees K.HU.

axaoemux MAAM, ®I'BYH OHUP I'MTIPOHUU PAH, Mocksa.

Abstract

The article describes the overall picture of the spatial organization of innovative activities in the cities of
Russia. The place of Moscow is shown in this process. The features of the location of innovation production centers
in urban areas are determined. The possibilities of using the potential accumulated in the field of research and
development to improve production, education, construction, health care and public utilities are noted. The ways
of reviving the crisis cities of the European and Asian parts of the country are outlined.

AHHOTaLUA

B craTtee OXapaKTCpHU30BaHaA O6H.la$I KapTHhHa HpOCTpaHCTBeHHOﬁ OpraHu3anunu HHHOBaL[I/IOHHOﬁ JACATCIIBbHO-
CTH B ropojax Poccun. Iloka3zano Mecto MOCKBEI B 3TOMH KapTHUHC. OnpeneneHH 0COOEHHOCTH pa3MeIICHN LICH-
TPOB IIPOMU3BOJACTBA I/IHHOBaL[I/Iﬁ Ha TOPOACKUX TCPPUTOPUAX. OTMeYEeHBI BO3MOKHOCTH HCIIOJIH30BaHUS IIOTCHIIM-
ajia, HaKOIJICHHOTO B Chepe UCCIICIOBAHMM U pa3pabOTOK, IS COBEPIICHCTBOBAHMUS ITPOU3BOICTBA, 00pa30oBaHus,
CTPOUTEIIBCTBA, 3JPABOOXPAHEHHS U KOMMYHAJILHOI'O X0351cTBa. HaMeueHs! IyTH 05KMBIIEHUS KPU3UCHBIX FOPO-
noB EBpomneiickoii 1 A3naTckoi yacTeil cTpaHsbl.

Keywords: large cities of Russia, crisis cities, innovative activities, new technologies, production, education,

construction, healthcare, public utilities

KiaroueBble ciioBa: KpyIHbIC TropoJa POCCI/II/I, KPU3UCHBIC TOpOJdd, NHHOBALIMOHHAA ACATCIbHOCTh, HOBBIC
TCXHOJIOI'H, ITPOU3BOACTBO, O6pa30BaHI/I€, CTPOUTECIILCTBO, 3APABOOXPAHCHUC, KOMMYHAJIbHOC XO3SHCTBO.

VHHOBaIIMOHHAS JIEATETLHOCTD ABJISIETCS HHCTPY-
MEHTOM COBEPIICHCTBOBAHMS COLMAIBLHO-3KOHOMHYE-
CKOTo IpocTpaHcTBa Poccun M OZHOBpPEMEHHO Cpef-
CTBOM, IIOMOTAIOIIIMM TIPE0JI0JIE€BATH TPYIHOCTH, C KO-
TOPBIMHU CTAJKUBAETCS Halmla cTpaHa. Mcmoip3oBaHne
MIPOTPECCUBHBIX TEXHOJIOTHI — MPOIIECC, 0XBATHIBAIO-
MK TIOCTETIEHHO Bce cephl 00IIECTBEHHOI KU3HH, B
TOM dYHCIe, chepy IpajoCTPOUTENBCTBA: CO3/TaHUE U
pacnpocTpaHeHHe WHHOBAILUKA HaJl0 paccMaTpUBATh B
KauyecTBe pealbHON Ipajgorpeodpasyroleil cuibl. ITo
Ba)KHO B YCIIOBHUSIX, KOT/Ia CTABUTCS 3a/1aua pa3BepHYTh
MacuITabHYIO IPOrpaMMy IPOCTPAHCTBEHHOTO Pa3BHU-
THSI POCCUHCKHX T'OPOJIOB.

Poccust Bomia B TOm-25 CTpaH - MHHOBAaTOPOB
peiiturra Bloomberg-2018 [1]. PeiiTuar cocTaBieH Ha
OCHOBE aHaIW3a M0 PSAYy KPUTEPHEB, MOMOTAIOIINX
OIICHUTHh Ka4yeCTBO HAYYHO-MCCIICTOBATEIBCKON maes-
TEJIHHOCTH, OW3HEeca, MPOM3BOACTBA W OOpa30BaHMUSA.
Hama crpana 3anumaeT 5 MecTo Mo J0Jie BBIITYCKHHU-
KOB C BBICIIIIM O0pa30BaHWEM B YHMCIECHHOCTH pado-
yeid cuutbl (quis cpaBaeHus: y CIIA tonbko 42 mecto);

OJIHAKO IO MPOU3BOIUTEIBHOCTH TPY/a Mbl HE IOJIHU-
Maemcst Boime 44 mecta (y Mcnanaum — 2 mecto).

B Poccun rinaBHbIM 04arom UHHOBAIMOHHOM Jiesi-
TEJIBLHOCTH sBisieTcss MockBa. B cOOTBETCTBUU C WH-
(dhopmanueii peitnaroBOTO arenTcTBa 2Thinknow, oHa
BXOJUT B TOMN-50 MHHOBAIMOHHBIX TOPOJOB Mupa [2].
B mpowusBoacTBe WHHOBAIMil (eaepalibHbIE OKpyra
Y4acTBYIOT C HEOJMHAKOBOW akTHBHOCThIO [3]. 3a-
MeTHO BblIensercss lleHTpanbHbli  (enepanbHbIIT
OKpYT C HaCeJIEHUEM, COCTaBIAOMMNM 26,7% Hacene-
Hus cTpanbl. B 2016 r. 31eck cocpepoTounBanocs 51,5
% 3aHATHIX UCCIICAOBAHISIME U Pa3paOb0TKaMH, a BHYT-
PEHHUE 3aTpaThl HA HCCIICOBAHUS U Pa3pabOTKH JI0XO-
qund 110 52,0%, npu 3ToM Ha MockBy 1 MOCKOBCKYIO
obnacte mpuxoamioch 46,4% 3atpar. HTEpECcHO co-
mocranienue: B CIHA na Kamudopuuro — mrar, muam-
PYIOIIHIA TT0 YUCICHHOCTH HACETEHUS ¥ BKJIaTy B TIPO-
M3BOJICTBO MHHOBaIWiA, B 2015 r. mpuxoaumock 25,3 %
BHYTPEHHHX 3aTpaT Ha HMCCIEJOBAaHUSI M Pa3padOTKH
(R&D) [4]. B ®PT cucreMa npoCTpaHCTBEHHOM opra-
HU3aLMA UHHOBALIMOHHOM I€ATEIbHOCTH 110 CBOUM Xa-
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paKTepUCTUKaM IPUOIMKACTCS K TOH, KOTOPasi CIIOKH-
nack B CIIIA, a B fAnonnn u @paHImm — K pOCCUUCKOMN
cucteme [5].

B CCCP BaxkHpIe penieHHus B 00JIaCTH TPagoCTpo-
UTENbCTBA U PallOHHON IJIAHUPOBKU BO3BOJWIIMCH B
PaHT TOCyIapCTBEHHON NOIUTHUKU. B mosiHo# Mepe 310
OTHOCUJIOCh K PEIICHUSM, PEryJUpYIOIIUM pa3BUTHE
Hayku. B 1950-1960 roasl naHHas cdepa 3aHATOCTH
HACEJICHUS YBEJIMYMBAIAch B 2,5 — 3 pa3a ObICTpee Bcex
oTpaciel HapOAHOTO XO3sHCTBa, a YUCIO YYEHBIX
yZABaMUBaNIOCh KaXable 7 JIeT. Y CUIMs HaNpaBIIsUIUCh HA
YKpPEIUICHUs CBS3U HayKH C IPOU3BOJCTBOM, TEXHUKOMN
U BbICIINM oOpa3oBaHueM. [IpakTuKoBamoOCh MpoaBH-
JKeHHe Haykh B mepudepuiiHple palOHBI CTpPaHBI
OKpenHyB M HAaKONWB HAYYHBIH MOTEHIMAN, HOBBIC
Hay4YHBIC LIEHTPHI CTAHOBHIINCH 0a30i TEPPHUTOPHAIIB-
HOTO Pa3BUTHA HCclenoBaHUN M pa3padorok. Co3ma-
Hre HoBocnbupckoro AkaseMropojka u eqoro psaa
JIPYrUX OOBEKTOB «OOJBIION HAyKH» ONMUPAIOCh Ha
MockBY, TOMOT'aBIIYIO0 OPraHU30BaTh UCCIIEAOBATENb-
CKyl0 paboty B Cubupu; B TO e BpeMs AKaJeMropo-
JIOK CTaJl OTOpHOW 0a30i AJIS MPOABMXKEHUS HAYKH K
BOCTOKY - B lIpkyTck, SIkyTck, BiaguBocTok u apyrue,

1 YucneHHOCTb 3aHATLIX B
nccnenoBaHUsiX U
pa3paborkax |

2  YucneHHocTb uccnenoBa-
Tenewn c y4eHOW CTeneHb
KaHaMOaTa u JoKTopa Hayk

3 Bbinyck 6akanaBpos,

cneuuanncToB U Maru-
cTpoB

4  Ywucno opraHusauum Bbl-|
NONHAKIWMUX Mccneno-
BaHUA U pa3paboTku

5 O6BbeM MHHOBaLMOHHbIX
TOBapoB, paboT u ycnyr

6 Yucno paspaboTaHHbIX
nepeaoBbIX NPOU3BOA-
CTBEHHbIX TEXHONOrnun

CHOHMpPCKHE U AaTbHEBOCTOUHBIE Topoa. [Iponcxoauna
(bunranys Hay9HBIX [EHTPOB, HCCIIEA0BAHHAS U OIH-
carHas b.M. KenpoBreim 1 ero coaBTopamu [6].

B HoBoOI#1 Poccun, nocTpouBLIEl pIHOYHYIO 3KO-
HOMHUKY, Ka3aJI0Ch Obl, CIOKIIINCH YCIIOBHS, TI03BOJIS-
IOIINE aKTHBHO MCIIONB30BATh PE3YNbTATHl TPyAA yde-
HBIX JUIsl pPa3BepThIBaHHS NHHOBALIMOHHOM JesTENbHO-
CTH, Al peIleHHs MpoOieM COBEPLIEHCTBOBAHUS
ropojackoi cpensl. TemM He MeHee, B ONpEIEICHHOM
CMBICJIE pa3BUTHE NMOBepHYIO BemsATh. C 1995 mo 2016
T. YHCJIEHHOCTH 3aHSTBIX B HCCIICIOBAHUSX U pa3padboT-
KaxX COKpaTHJach MPUMEPHO Ha TPETh (IPH yCUIICHUU
MUTPaIUX MOJIOABIX YUEHBIX 3a PyOeiK). 3aMeTIINCh
Iponecchl (PMINALNKN HAYYHBIX IIEHTPOB, a YACIbHBIN
BeCc MOCKBBI B 00IIIEN YHCIIEHHOCTH 3aHATHIX B HCCIIE-
JOBaHMAX M pa3pabOTKax, 3aKOHOMEPHO CHHXKaB-
IIMHCS HAa TPOTSDKEHWH CEMH JAECSITKOB JIET, YBEIH-
ymicst 10 32,1%. Ilo nenomy psiny nokasarenei, oTpa-
JKAIOIIMX y4acTHE CTOJIMIIBI B Hayke, 00pa3oBaHUH, a
Takke — B ()OPMHUPOBAHUM U BHEJPEHUU MHHOBAIIHH,
JI0JIS1 TOPO/Ia 3HAYUTENILHO MPEBBIIIAET COOTBETCTBYIO-
LIYI0 JOJII0O B YHCIEHHOCTH POCCHUIICKOTO HacelIeHUs
(Pucynok 1).

R —
- 18,9%

- 18,75%
R

- 134%

— | 0,
7 Yucno ucnonb3oBaHbIX - 8’1A’
nepenoBbIX npouseoa-
CTBEHHbIX TEXHONMOIMmn
8 YucneHHOCTbL HaceneHus 8,4'%
CTpPaHbI
Pucynox 1

Mocxkea 6 cucmeme unnogayuonnot desmenvrhocmu Poccuu (0oasn eopooa 6 npoyenmax). 2016 2. [3]

C oHO¥i CTOPOHBI, 3TH LU(PHI CBUIETEIBCTBYIOT
0 HEpPaBHOMEPHOCTH TEPPUTOPHAIILHOTO paclpeserie-
HUSL 00BEKTOB, IPEJICTABISIONINX T€ BUIBI ICSTEIEHO-
CTH, KOTOPBIE JIEXKAT B OCHOBAHUH TEXHOJIOTHYECKOTO
nporpecca. C Ipyroi - 0 ToM, 4TO MOTEHIINAJI, HAKOTII-
JeHHBIH MOCKBOI, MOXKET CTaTh OTMIOPHON 0a30i paB-
HOMEPHOT'0 U NPOIOPIHMOHAIBHOTO Pa3BUTHS CTPAHBI.
WHbIMH CJIOBaMH, OH MOXET OBbITh HCIIOJIb30BaH IS
pemenns npobaemsl, crossuieil nepen CCCP u ve mo-
TEpSBLICH CBOEH akKTyallbHOCTH CErOAHs: CTOJIMILE
IPEICTOUT PACIPOCTPAHATh CBOE BIMSHHE Ha TOpoja
Pa3IMYHOTO pa3Mepa, COJACHCTBYSI OpPraHM3alMd CETH
Hay4HO-00pa30BaTe/IbHBIX MHHOBAIIMOHHBIX LIEHTPOB,
Y4YacTBYIOLIMX B TIpoLeccax rpagonpeodpa3oBaHusl.

B HacTosmiee Bpems Ha CTOJNIMYHOM TEPPUTOPUU
coznaerca enuublii MHHOBanmonusii kmactep (MK),
OIIEpaToOpOM KOTOPOTO CTAaHET (OHJ, YUPEKICHHBII
[IpaBurenscTBoM Mocksbl. [ hopmupoBanus Kia-
cTepa UMEIOTCsl Bce HeoOXoauMBbIe yciioBHs. B npene-
Jax ropojaa pasmemiatorca Poccuiickas akagemus
HayK, MOCKOBCKHMH TIOCYIapCTBEHHBI YHUBEPCHUTET
uM. M.B. JlomoHOCOBa, 752 Hay4HbBIe OpraHu3auu, 47
BY30B MHXCHEPHO-TEXHHYECKON HampaBiieHHOCTH, 34
texHomapka, 15700 UT-xkomnanuii, a Takxke On3HeC -
HHKyOaTopsl U OusHec - mapku [7]. HecMoTps Ha KO-
HOMMYECKHH KPHU3HUC, COMYyTCTBOBABIIUII PBIHOYHBIM
IpeoOpa3oBaHMsIM, CTOJINIA COXPAHSET YaCTh BHICOKO-
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TEXHOJIOTUYHBIX NPEANPUITHIH, alan THPOBAHHBIX K M3-
MEHHBLINMCS YCJIOBHSM Xo3siicTBoBaHMsA. OgHOBpE-
MEHHO HJET MPOLECC CO3JAHUS HOBBIX NPEANPUSITHH.
He ynuBuTeNnsHO, YTO NPOM3BOIUTEIBHOCTH TPYIa
MIPEBBIMIACT CpeqHue (I CTpaHBI) IMOKa3aTend B 2,5
pasa.

B MockBe crnoxuimichk pazHsle popMbl IPOCTpaH-
CTBEHHOI OpraHu3alMy WHHOBALIMOHHOH NesTebHO-
ctu: 1.YuacTku, 3aHUMaeMble OTAEJILHBIMH J1aboparo-
PHSAMH, HHKYOATOpaMH U APYTHMH «3JIEMEHTAPHBIMI»

: ﬁa!‘ 4HO - 06pa

oOBeKTaMu - TpencTaBUTEISIMU co3naBaemoro HK;
2.I'pamocTpouTenbHble  KOMITICKCHI, BKITFOYAOIINE
TPYIIIEl 3JIEMEHTAPHBIX OOBEKTOB, pa3MEIIeHHBIX Ha
CMEXHBIX TEPPUTOPHUAIBHBIX Y4acTKaX, 3. 30HBI KOH-
HeHTpanuu (CeKTOpa), OXBAaTHIBAIOIINE YacTh TOPOA-
CKOM TEpPPUTOPHUH W BKIIOYAIONINEC B CBOM IIPEICIIBI
YYACTKH 3JICMCHTAPHBIX 00BEKTOB U IPaJOCTPOUTEIb-
HBbIC KOMIUICKCHI. XapakTepHbIC MPUMEPBI MPEICTaB-
JICHBI HAa PUCYHKE 2.

MOCKBA

HHOBal-lVIOHHbIM CeKTo P

“Oro - 3ana.quw'|”
1

13

3 " -y r
N W b o .

TeppputopuansHbie
y4acTkun

IpapocTpouTenbHbie
KOMMJeKChl

30HbI KOHLEHTpauun
Y4YacTKOB U
- KOMMNJIEKCOB

Fpanuubl MockBbI

1,2,3,4 - nogpasgeneHua HUY MICY; 5 - PoccuiiCKuit TeXHONOrMYE€CKUIW YHUBEPCUTET;
6 - YHuBepcurteT Apyx6bl Hapoaos; 7 - POCCUMCKMIA MeAULUHCKMIA YHUBEPCUTET;
8 - UHcTuTyT GUonornyeckon xumum; 9 - “Kanesa-napk”; 10 - Mpesnanym n rpynna

HWUU PAH; 11 - TexHonoruyeckasa gonuHa “BopobbeBbl ropbi”
Hay4YHO-TeXHomnorunyeckuin knactep “®usrex-21”; 13 - r. Tpouuk; 14 -

; 12 - MexxayHapoaHbIi
“CKONnKoBO”.

Pucynox 2 - @opmbl npocmpancmeesHol opeanu3ayuu UHHOBAYUOHHOU desimeNbHocmu. XapakmepHvle npu-
Mmepwl. Mockea. 2018 2
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BnusHre MHHOBAIMOHHOW EATENIBHOCTH HA Pas3-
BUTHE MOCKBBI pealIu3yeTcsl B pa3IMdHbIX cdepax 00-
LIECTBEHHOM u3HU. [Ipexne Bcero, peub UAET O MPo-
W3BOJICTBE, OOpa30BaHUH, CTPOHUTEIBCTBE, 3/PAaBO-
OXpaHEHNH U KOMMYHAJIbHOM XO3SICTBE: B XOIE€ HX
paccMOTpEeHHsT CTAaHOBHTCS OYEBHIHON BO3MOJKHOCTH
UCIIOJIb30BaHKE IMOTEHIIMANA, HAKOIUIEHHOTO B cdepe
UCCIIeIOBaHUN U Pa3paboOTOK, Il COBEPIIEHCTBOBA-
HUS TOPOJCKOM CPENBbI.

IIpousBoacTBo. Pa3BuTHe NPOMBIIIICHHOTO IPO-
U3BOJICTBA CTUMYJIMPYIOT HHHOBAIIUOHHBIE IEHTPEI,
BKJIIOYEHHBIE B COCTAaB KPYIHBIX KOPIOpAIUi, TaKUX
kak ocHoBaHHas B 2008 r. Poccuiickast camoneTocTpo-
utensHast koproparus Mul (PCK «Mul'»). B kon-
CTPYKTOPCKOM OIOpO KOpPHOpanuu pa3padaTHIBAIOTCS
MIPOTPECCUBHBIE TEXHOJIOTHH, KOHTPOJIMPYETCS WX
BHE/IPCHHE B TIPOU3BOACTBEHHBIH IPOIIECC, CO3MAIOTCS
HOBBIC U COBEPIICHCTBYIOTCS CYIIECTBYIOIINE BHUIBI
MPOAYKINH, KOTOpPask BBIXOAUT HA MUPOBBIE PHIHKH.

Pa3Burtue npon3BoAcTBa CTUMYIHPYET U MOCKOB-
CKasi MHHOBaIlMOHHas HHMpacTpykTypa. Ee koMoHeH-
ToM sBisiercss TexHomosuc «MoOCKBa», KOTOpPbIN pa3-
MeIaeTcs B Topojie Ha ITH Iutomankax. V3 Hux ue-
TeIpe  («AmabymeBo», «Mukpon», «MHUIT» u
«AHTCTpEeM») BXOIAT B COCTaB 3€JICHOTPAICKOTO af-
MUHHCTPAaTUBHOTO OKpyTa; omHa («TexHomommcy) -
IOro-BocTouHOro amiMUHHCTPATUBHOTO OKPYTa, 3aHU-
Masi TSPPUTOPHIO 3aKPHITOTO aBTOMOOMIIEHOTO 3aBOJIA
(«A3JIK»). B Texnomnapke pa3zpabaTrIiBaeTCs psj aKTy-
anbHBIX npobsiemM. Cpeny HUX: NpoOJIeMbl COBPEMEH-
HBIX MAaTepHaJioB, POOOTOTEXHUKH, MPOMBIIUICHHOMN
aBTOMATH3allMK, MHKPOAJIEKTPOHUKH, 3Heproaddex-
TUBHOCTH, MEIUIMHBI, HH()OPMAITMOHHO-KOMMYHHKA-
IMOHHBIX TEXHOJIOTHH. Pe3npeHTaMu TexXHomapKa sB-
JSOTCS ecaTku kommanud. B ux uuncie «9JITEKC-
MCK» - komnanus, opranuzoBanHas B 2017 r. juis tex-
HUYECKOU ITOAJICPKKHU Pa3pabOTaHHOTO TeJICKOMMYHH-
KallMOHHOTO oOopynoBanusa. B 3eneHorpanme Ha rmoio-
magke «Ama0ymeBo» Ui Hee CO3[aeTcsl MPOU3BOJ-
CTBCHHO-aJIMHHUCTPATHBHOE 3IaHUE, 00MIas IJI0MIaIh
koToporo coctasisier 18 000 kB. M.

Oopa3oBanue. Pa3zButuio oOpa3oBanus crmoco0-
CTBYIOT MOCKOBCKHE HHHOBAIIMOHHBIE IEHTPHI, B KOTO-
PBIX COCPEIOTOUUBAIOTCS KBaJU(DUIIMPOBAHHBIC yde-
HBI€, IPOU3BOACTBEHHUKH M MIPEICTABUTENHN JEITOBOTO
MHpa, IPHUBJIEKAEMbIEC K MPETOAaBaTeILCKON IeATeIb-
HOCTH. BBICOKOTEXHONOTHYHBIE IPOU3BOJICTBA HC-
MOJIB3YIOTCS B y4eOHOM IpoLiecce M CIIyKaT 0a30it s
cTyaeHdeckoi mpaxktuku. Hecmyuaitno B 2011 r Ha
teppuropuu CkonkoBo ObUT co3fgaH «CKOJKOBCKUH
UHCTUTYT HayKd U TEXHOJOTMHM». DTOT HErocynap-
CTBEHHBIM TEXHOJIOTMYECKUH YHHBEPCUTET TOTOBUT
MarvcTpoB M acIMPAaHTOB i1 paboThl B 00JaCTH HUH-
(hopMaIMOHHBIX TEXHOJOTHH, dHEPreTHKH, OnoMenn-
LIMHBI U1 KOCMUYECKOW MequiMHbl. B cocTtaBe yHUBEp-
CUTETa OpraHu30BaHO |1 LEHTPOB HayKW, MHHOBAIUIT
n o6pazosanus (LTHUO). ITo cocenctry B 2015 T. mo-
SIBUJIACH TUMHA3MUS, «CTYJCHTaMI») KOTOPOH SBIISIOTCS
neTd B Bo3pacte a0 18 ser. OHM 00y4aroTcs 1Mo mpo-
rpammam MexayHapoaHoro bakanaBpuara, obecrneun-
BAIOIIETO MOJATOTOBKY, NOCTATOYHYHO AJsS MOCTYILIE-
HUS BO MHOTHUE NPECTUKHBIE YHUBEPCUTETHI MUpA.

B cocrase TexHononuca «Mocksa» B 2016 1. co-
3[1aH AeTCKHH TexHonmapK «KBaHTOpHyM», TIe BEXyTCs
3aHATHSA B OOJNACTH aBWAIMH, POOOTOTEXHUKH, TIPO-
MBIIIJICHHOTO [H3aiHa, 3HEPTeTUKH W HAHOTEXHOJIO-
ruu. B 01HOM 31aHUM CTapTanbl M BBICOKOTEXHOJIOTHY-
HBIE TPEIIPHUATHS COCEICTBYIOT C Xal-TEK-IIEXOM,
JISKTOPHEM M UTPOBOIl 30HOH, a ”HHOBAlIMOHHAS cpefia
o0beanHseTcst ¢ oOpa3oBaTenbHON. JleTsim maercs no-
TIOJTHUTEIbHOE 00pa30BaHUe: OHU TI0JIy4aloT BO3MOXK-
HOCTb IPOUTH yIITyOJICHHYIO PO(OPUECHTALIUIO.

CrpoureancTBo. Ha Teppuroprn Mockssl pabo-
TAIOT MHHOBAIIMOHHBIE LIEHTPHI, B KOTOPBIX BBIMOJHS-
IOTCSI HCCIICIOBAHUS M pa3pabOTKH, HANIPaBJICHHBIC HA
COBEpIICHCTBOBAHNE  IIPOIECCOB  CTPOMTEIHCTBA.
Kpynneiimum u3 Hux siBiasietcst MOCKOBCKUI rocyaap-
CTBEHHBIN cTpouTenbHbI yHUBepcuteT (MI'CY), ko-
TOpBII aKTUBHO cOTpyAHMYaeT ¢ Poccuiickoil akaze-
MUEH apXUTEKTypHI U cTponuTebHBIX Hayk (PAACH) n
Poccuiickum corozom ctpouteneit (PCC). [Ipunsto pe-
LIEHHE O CO3[aHMU B CTOJIMIIE HHHOBAI[MOHHOTO IIEH-
Tpa «CTpouTenscTBOY», a Takke «LleHTpa mo compo-
BoxkaeHUt0 BIM-TexHonoruii B ctpourensctee». B 3a-
Jauyd  LEHTPOB BXOJOUT IPOBEJICHHE HAYYHBIX
HCCIIEIOBAaHUH C TOBEICHUEM HX PE3yJIbTaTOB JI0 KOH-
CTPYKTOPCKHX, TEXHOJIOTUYECKHUX Pa3pabOTOK U OIBIT-
HOTO NPOM3BOACTBA.

Y4eOHO-CTPOUTENBHBIN TEXHOIIAPK OPTaHU3YeTCS
Ha ceBepe MockBbl, B mpom3oHe «bpatneBo», rae B
HACTOSAIIEEe BPEMS BEACTCA PEKOHCTPYKIHS 3aCTPOUKH.
[Ipeanonaraercst pa3padaTbiBaTh HOBBIE CTPOUTENb-
HBIE TEXHOJIOTHH, Pa3BEPHYTh NPOU3BOJICTBO CTPOU-
TEJIBHBIX MAaTepHUalloB M OPraHM30BaTh IOJTOTOBKY
kangpoB. i oTux 1eneil OymyT BO3BEACHBI KOpITyca,
NpeAHa3HAaYeHHBIE U pa3MeIleHus] y4eOHO-IIpou3-
BOJICTBEHHOTO KOMOWHATa U PE3UJCHTOB TEXHOIapKa,
a Taxke y4eOHO-1ab0paTOpHBII KOpILyC.

3npaBooxpaHeHue. MeqUIMHCKNE LEHTPHI COYe-
TarOT UCCIIEIOBAHMA U Pa3pabOTKH C IPAKTUIECKOH pa-
6otoii. Ilepenada WHHOBANMH TPOMCXOIUT KpaTdaid-
MM ITyTE€M — OT HCCIIEA0BATENILCKUX J1ab0paTopuil K
OOJILHUYHBIM TaJIaTaM, TPH 3TOM XHUTEIH OKpYKaro-
IIUX TOPOJICKUX PAaOHOB COCTABIIAIOT BECOMYIO YacTh
NAUEeHTOB. POCCUIMCKUII OHKOJIOIMYECKHM Hay4dHbIi
nueHTp uMm. broxuna Ha Kammupckom mocce B MockBe
CITy’)KUT TOMY IIPUMEPOM. 371eCh PabOTAIOT aKaJeMHUKH
PAH, nokxropa Hayk m mpodeccopa, KOTOPBIE SBIISI-
I0TCSI OJTHOBPEMEHHO JIeYall[IM{ BpauyaMH.

Ha tepputopun texnonorndeckoil 1onussl «Bo-
poObeBEI TOpB» OyzneT noctpoeH LleHTp Tepanuu oH-
kosornueckux 3abonesanuii. MI'Y um. M.B. JlomoHO-
COBA IPE0CTaBHII 3EMEJIbHBIN YU4acTOK, 00ecrieYnBaeT
pa3BUTHE HAYYHBIX NIOPA3AeIEHUN, HOATOTOBKY U I10-
BBITIICHHE KBATH(PHUKAITUH KaJpoB. 3aKymaeTcs Heo0xo-
auMoe o0opyaoBaHME W 0OecIeunBaeTCs BBOJ €r0 B
SKCIUTyaTaruio. Pa3zpabarbiBaeTcss KOMIUIEKC WHHOBA-
LUOHHBIX TEXHOJIOTHH, CO3AI0TCS PETJIAMEHTHI U KIIH-
HUYECKHE PEKOMEHIAINH.

KomMmyHanbHoe Xxo03s1iicTBO. HHOBallMOHHbBIE
LEHTPbl Y4acTBYIOT B Pa3BHUTUM KOMMYHaJIbHOTO XO-
3stiicTBa roposa. MHxeHepHO-TEXHUUECKUE CETU U CO-
OpY’KEHHUs1, CO3/[aBaeMble Ha MX TEPPUTOPHH, 00CITYKHU-
BalOT MpUIEraloIlue ropoackue paionsl. IlepByro B
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Mockse ¢ poByIo ojcTaHImio "MeaBeneBckas” oT-
kpeuth B utoHe 2018 1. [Toctpoennas B «CKOIKOBOY,
OHa SIBJIIETCS YaCTHIO €T0 HHPPACTPYKTYPHI U obectie-
YeHa COBPEMEHHBIM 3JIEKTPOTEXHIHUIECKUM 000pyAOBa-
HHEM, KOTOpPOE MO3BOJISIET YIPABIATH TEXHOJOTHYE-
CKHUMH TIPOLIeCCaMi B IIUPPOBOM Koje Oe3 mepcoHana.
MouHocTh mojcTaHnuM, coctasiswomas 160 MBA,
rapaHTHpYyeT HaJeXKHOE 3JIEKTPOCHAOKEHHE HHHOBA-
IIHOHHOTO LIEHTpa U OJHOBPEMEHHO CO3[aeT pe3epB
JUISL JIEKTPOCHAOXKEHHs OMIDKaWINX K HEMy OObek-
ToB. [IpoGiieM ¢ MOIKITIOYEHNEM K CETH WIH yBeIHde-
HHEM NOTpeOIsIeMOIl MOIIHOCTH Ul HUX HE OyZeT.
Tam xe, Ha Teppuropun CKOJIKOBO HMPOBOAATCS pa-
6OTHI IO CO3/IaHMIO, UCTIBITAHHUIO M 3KCILUTyaTalluH CO-
BPEMEHHBIX TPAHCIIOPTHBIX CpeACTB. B ux unce aBro-
MOOMIIN — OECTIMIIOTHUKH U 3J1eKTpoMobmn. B 2016 r.
KoMmImaHue# Bravo paszpaboraH nerkuit rpy30BOH 3JeK-
TPOMOOWIIb, NMPEAHA3HAYCHHBIN U HKCIUIyaTaluud B
YCIOBHSAX METaIoJIuCOB.

BnusiHMe WMHHOBALIMOHHBIX IEHTPOB, PacIoJIo-
JKeHHBIX B MOCKBe, paclpoCTpaHsIeTcsl Ha MHOTHE pOC-
CHUIiCKMe peruoHsl U, B IepBYyI0 odepeab, Ha MOCKOB-
CKY0 001acTb. YHCIEHHOCTD e HACEeJICHUS COCTABIISIET
7,5 MiH. 4en., omans — 44,3 TeIC. KB. KM. 37eCh CO-
CPENOTOYNBACTCA BOCEMb U3 TPHHAIATH CYIIECTBYIO-
mux B cTpaHe HaykorpanoB (dyoOHa, XKykosckuii, Ko-
poineB, @ps3uno, Peyros, UepHoronoska, IIpoTBuHO 1
[ymuno). Onua (Tponuk) B 2012 . BOIIET B TOPOA-
CKYIO 4epTy cToiuubl. M TonbKo deThipe paboTaroT 3a
npezenamu Mocksbl 1 MockoBckoii oonactu (butick —
B Antaiickom kpae, KonbrioBo — B HoBocubupckoii 00-
nactd, Muuypunack — B Tam0oBcko#t oOmactu, OO0-
HuHCK — B Kanyxckoit obnactu). I'pamoodpasyromiast
0a3a TOJMOCKOBHBIX HAYKOTPaJoB (GOPMHUpYETCS C
Y4aCTHEM CTOJMYHBIX YUPEKICHUM U OpPraHU3ALMH.
Du3nvecKuii HHCTUTYT pa3MECTHI CBOM IOJpa3zere-
Hus B [lymmrao; MHCTUTYT XMMHYECKOH (QH3HUKH - B
YeproromnoBke, MTHCTUTYT OHOOPTraHUYIECKOH XUMUH -
B [lymuHo, MOCKOBCKMH TOCYyAapCTBEHHBIA CTPOU-
TeJIbHBIH YHUBEPCUTET - B MplTuax, a ®U3nKo-Tex-
HI4Yecknit nHCTUTYT (HamuonansHblil HccnenoBares-
ckuit yausepcurer MOTY) - B JlyOHe.

VY naneHHbIe PETHOHBI TaK)Ke UCTIBITHIBAIOT BIIHS-
HHEe MOCKBBI. «CKOJKOBO» CO3MaeT CHCTEMY pPErwo-
HaJIbHBIX (UIIMAJIOB, KOTOpbIE pazMmecTsrcss B Yeis-
6uncke, BnangnBocroxe, Exarepunbypre, HoBocubup-
cke, Cankr-IletepOypre n Kazanu. Ilepsbiii wu3
¢unmanos B 2017 r. otkpbuics Bo Bnanusocroxe, B co-
craBe JlaspHEBOCTOUHOTO (henepasbHOr0 YHUBEPCH-
tera (AB®Y). Ha o. Pycckuii pasBuBaercst Tuxooke-
aHCKMI Hay4HO-00pa3zoBaTesbHbIH eHTp. Ha ero tep-
PUTOpPUU pa3MeIaeTcs TEXHOMapK. Tam e MOsIBUTCS
HEHTP IHU(POBBIX TEXHOJOTHH M HHXUHUPHUHTOBBIE

! Dpomonus pa3BUTHUS STUX TOPOIOB MOAPOOHO HC-
cienoBaHa B pabdore B.S. JTlro6osHOTO [10].

LIEHTPBI BeAYIIUX KOMITAHUHI U Kopriopanuu. MTHHOBA-
LIMOHHBIN KJjacTep BmanuBocToka mpuUMeET ydacTHe B
CO3JJaHUH «OKEAHCKHX BOPOT» Poccuu 1 OKaxeT cyte-
CTBEHHOE BIIMSHHE HA pa3BUTHE J|aIbHEBOCTOUHOTO
(denepambHOTO OKpyTa (€r0 aIMHHHACTPATHBHBIM IICH-
TpoM ropox ctan B 2018 1.)

Wurepecen npumMep opranuzanuu ¢punuaia B Ho-
Bocubupcke. B. HukoHOB, renepanbhblii tupextop AO
"Akagemmnapk" mumiet: «O0beTMHEHUE BO3MOKHOCTEH
«Axkagemnapka» U «CKOJIKOBO» MO3BOJUT HaM CyIle-
CTBEHHO YCHJIUTH MEpbI MOJIEPKKH HHHOBAIUOHHBIX
KOMIIAaHMH U YCOBEpIICHCTBOBATh MPAKTUKY COZIEH-
CTBHSI Pa3BUTHIO Om3HEca B cpepe BEICOKMX TEXHOIO-
ruii. C 0THON CTOPOHBI, HOBBIE MHCTPYMEHTHI TTO3BO-
AT HaM Oonee (P GEKTHBHO MPOIBUTATH HAIU CTap-
Tambl, C JAPYrod — OPHEHTHPOBATh PETHOHAIHHBIC
WHHOBALMOHHbIE KOMIAHUM Ha KOHKPETHBIE MOTpeO-
HOCTH JIMJEPOB poccuiickoro 6usHeca. Kak pernonans-
HBI OIEpaTOp Mbl HAMEPEHBI 3a/eHCTBOBATH MIOTCH-
L{{aJI BCEX PerMOHAJIBHBIX MHCTUTYTOB Pa3BUTUS HHHO-
BallMil: Ha HAC JIOKHUTICA OTBETCTBEHHOCTb II0
BBICTPAaWBaHUIO B3aUMOJEUCTBUS ¢ bUOTEXHONApKOM,
MeauIHCKUM TeXHOTIAapKOM U IpYTHMHU OpraHU3aliy-
SIMH, paOOTAIOIIUMH B 3TOM HarpaBieHUn» [8]. IHHO-
BalMOHHBIN KiacTep HoBocmOupceka (kpymHeHmi B
BOCTOYHOM YacTH CTPaHbI) CHOCOOEH CTUMYIHUPOBATH
COIMATBHO-3KOHOMHYECKOE Pa3BUTHE CBOETO PErHOHa
u Poccun B niesom.

OmnsiT MockBbl, MockoBckoii obnactu, Biaaauso-
croka 1 HoBocuOupcka HEOOXOIMMO YUUTHIBAThH TPH
BBIOOpE HANpaBICHUH MOJEPHU3AINN POCCUHCKON CH-
CTeMBbI pacceneHus. s COBEpIIEHCTBOBAaHHA pAaa
KPHU3HCHBIX FTOPOJIOB OH MOKET OBITh MmoJie3HbIM. Opra-
HHU3aIMg HAayYHO-HCCIIENOBATEIbCKIUX HHCTUTYTOB M
uX (uInanoB, TEXHONAPKOB, OU3HEC - MHKYOAaTOpOB,
IT-koMITaHW#t U IPYTHX CBSA3aHHBIX C HUIMH OOBEKTOB
(opMHupyeT NMPeANoChIKN MpeoOpa3oBaHus BceX chep
ropojcKoi ku3HU. O TOM K€ CBHIETEILCTBYET OIIBIT,
HaKOIUICHHBIH B Xxojie peadwmramuu [lurTcOypra
(CHIA), Joptmynna (®PI'), Typuna (Mranus), Man-
yecrepa (BemukoOpuranus), Jlmmisa (Opanmws). [9]

K unciy xpusucHeIX roposoB oTHocsTcs HoBo-
ky3Helk 1 TonbsarTu.! O6a ropojia TEpAIOT HaceEHHE,
a 110 Ka4eCTBY CJIOKUBIIEHCS CPEBI OTCTAIOT OT CBOUX
aJIMUHUCTPATUBHBIX LIEHTPOB (COOTBETCTBEHHO - Ke-
MepoBo u Camapsl). Hampumep: 9ncieHHOCTh Hacese-
Hus TonbsaTTH cocraBnger 60% OT UUCICHHOCTU Hace-
nennsi Camapebl, TeM HE MEHee, YNCIIEHHOCTh 0e3paboT-
HBIX 34eCh B MOINTOpPAa pa3a BbIIE, YEM B
aJIMUHUCTPATUBHOM LIEHTPE, & UHBECTUIUM B OCHOB-
HOW KamuTajl Ha AyIly HACEeJIeHUs] HUXKE MOUYTH B JBa
pasa (tabnuna 1).
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Tabmuma 1

ConpalibHO-9)KOHOMUYECKUE XapaKTEPUCTHKHU psilia TOPOIOB
Kemeposckoii n Camapckoii obmacteit Poccnn. 2017 1.

Camapckast 00-
Kemeposckas o6mactp

ConpansHO-95KOHOMUYECKHE XapaKTePUCTHKH [3] Jacth

Kewme- Hogokys- Ca- Toxb-

pOBO HELK Mapa ATTH
YuciIeHHOCTD HACENIEHUs, THIC. Yel 559,0 553,6 1163,4 707,4
CpenHeMecsgHass HOMHHaJIbHAsI 3apaboTHAs IIIaTa, THIC. pyo. 39,3 36,9 39,3 33,4
UuncneHHOCTs 0e3pabOTHBIX, THIC. YelL. 3,9 3,4 3,4 5,0
OOmas mIoImanb )KUIBIX IIOMEIEHNHA Ha 1 JKUTENS, KB. M 23,2 23,1 28,1 22,3
Obopot POSHITHOH TOProBMH Ha 1000 ger. 112.9 92.6 1273 94.9
HaceJeHHs B IeHCTBOBABIINX IIEHAX, MJIH. PYO.
UuncnenHocts Bpadei, Ha 10 000 ven. HaceneHUs 88,0 46,0 80,3 38,2
WuBecTHMKM B OCHOBHOM KaIllUTa Ha AYIy HACEJCHUsI, B JeH- 34,2 25.9 72.2 328
CTBOBABIIHX IICHAX, THIC. PYO.

HoBoky3Henk MOXXET PeluTh CBOM IPOOJIEMBI,
pa3BuBas HMHHOBALIMOHHYIO JESATEIBHOCTh, KOTOpas
OMHUpPAETCs Ha BhICIICE 0Opa30BaHUE U CIOCOOCTBYET
COBEpPILIEHCTBOBAHUIO BBICOKOTEXHOJIOTMYHOTO MPOU3-
BojcTBa. OICHNBAS C 3TUX ITO3UINI COOBITHS MOCIE-
HHUX JIET, NPHUXOAWTCA NPH3HATH HEI(D(HEKTHBHOCTH
MHOTUX NpPHHHMAaBIIMXCA pemeHuid. Hampumep, B
2008 r. B ropone co3man ¢uman KOxHo-Ky3Henkoro
TEXHOMapKa. 3[ech MPEAIoaarajoch pa3padaTbIBaTh
MPOEKTHI B 00JIaCTH METAITYPTHH, yIIIEIEpepadOTKH U
CTPOUTENBHBIX MarepuanoB. OpHako ¢uinan mpocy-
IIECTBOBAJl MEHEE T0Jla U B CBSI3U C BOSHUKIINMH (PHU-
HaHCOBBIMU TPYAHOCTAMU 3akpbuics. Ky3Henkas rocy-
JlapCTBEHHas Meparornyeckas akaaemus B 2013 r. npu-
coequHeHa K  CuOHMpPCKOMY  TOCYIZapCTBEHHOMY
WHIYCTPHAJIbHOMY YHHBEPCHUTETY, PACIIOIOKEHHOMY B
KemepoBo - Ha paBax ¢mmmana. B To e Bpems B Ho-
BOKY3HEIIKE — KpYITHOM HHAYCTPHAIBHOM IIEHTpE
CTpaHbI — HapacTaeT OTPeOHOCTh B KBATH(UIIUPOBaH-
HBIX CIELUHUaINCTaX, W YIOBJIETBOPUTH 3Ty NOTpeO-
HOCTb (hHITHAITy BPSIZ JIU 10 cuiiaM. Tem Gosree 4TO ero
(mHAHCHpOBaHME He oOecreyrBaeT CO3IaHus Oiaro-
MPUATHBIX YCJIOBHM IS pa3BEepPTHIBAHUS MCCIIEIOBa-
TENILCKUX PaboT, Pe3yJIbTaThl KOTOPHIX MOT'YT OBITh HC-
MOJIF30BAHBI TPOU3BOICTBEHHUKAMH.

Heo0xonuMsI moucky myTel pa3BUTHS HHHOBAIH-
OHHOM JIeSTeNIbHOCTH, 3PEKTUBHBIX B CIIOIKHBIICHCS
curyauuu. B 2018 r. IlpaButensctBom P® mpunsro
peleHye o co3AaHuu TeppuUTopur ONepexKaroLEero co-
uanpHo-3koHOMHU4eckoro passutus (TOCIP) «Ho-
BOKY3HELK». [ '0poJl CMOXKET pacCUUTHIBATh HA IPUBJIE-
YCHHE HMHBECTHUIMH, KOTOpBIE MO3BOJIAT NPEOAONIETh
MOHO33aBUCHMOCTh 9KOHOMHUKH OT TPagoo0pa3yronmux
IpeanpusaTuii, co3naTsh 30 ThIC. HOBBIX pabodnx MecT.

2 [IpenmosKeHus 110 CO3IAHHMIO 30H OTBETCTBEHHOCTH
clleTIaHbl HaMU B pa0oTe, MOCBSIICHHON B3aUMOCBSI-
3aHHOMY MPOCTPAHCTBEHHOMY Pa3BUTHUIO HAYKH U 00-
pazoBanus B Poccuu [14].

Oxumaercss yilydllleHHMEe WHBECTHUIIMOHHOTO KJIMMaTa
[11].

B Toaparru, taxxke kak B HoBoky3Helke, Xopo-
1IMe Pe3ynbTaThl MOXKET AaTh UCIIOJIB30BaHHE HHCTPY-
MEHTOB MHHOBAIIMOHHOTO pa3Butus. Omopoi mocmy-
XKaT MATh 00pa30BATENBHBIX OPraHW3alMi BBHICIIETO
oOpazoBanus (BKiro4yass TONBATTHHCKHI ToOCynap-
CTBEHHBIH YHHBEPCHUTET M KOOIICPATHBHBIN YHHBEPCHU-
ter OOO «ABTOBa3a»), HAyYHO-UCCICIOBATEIHCKHE
WHCTUTYTHI ¥ TIPOMBIILICHHO-TEXHOIOTHUECKUH TMapK,
OpPraHU30BABIIUM MPOU3BOJCTBO BBICOKOTEXHOJIOIMY-
HBIX KOMIIOHEHTOB JJIs1 aBTOMOOMIIBHBIX IPEANPUATUI
U CTaBUIMH MECTOM TPHWIOXKEHUS TpyJa Il JIOAEH,
HOTEPSABUINX paboTy B CBA3M C MOJAEPHM3AIIMEH TJIaB-
HOTO rpagooOpasyromero npeanpustus. Ha 31oif oc-
HOBE MOXXHO pa3paboTaTh M peann3oBaTh MPOTPAMMEI
panuKaIbHOTO TPEeoOpa3oBaHUs CIIOXKUBIIEHCS Mare-
PHAIBHON Cpeabl ¥ TapMOHHYHOTO Pa3BUTHUS TOpPOJA.
IlepBbie ycnexu yxe OOCTUTHYTHL: B sitHBape 2019 r.
mpuOBUTh «ABTOBa3a» cocraBmia 13,22 mupn. pyoO.
(crouT OTMETHTH IJIsl CpaBHEHMS: 0 WToram | kBap-
tasa 2016 r. 9UCTHIH yOBITOK KOMITaHWH - 8,589 Mup.
py6.) [12,13].

IIpeononeBas TpyAHOCTH pa3BUTHS, KPU3UCHBIC
ropofga OyayT omupaThCsi Ha Tropojna - Oa3uCHBIE
Hay4YHO-00pa30BaTeNbHBIE IIEHTPBI, KOTOpHIE CIIO-
COOHBI 00Pa30BHIBATh «30HBI OTBETCTBEHHOCTI U pac-
MIPOCTPAHSTh CBOE BIMSHKE Ha OOIIMPHbIE TEPPUTOPHUI
crpanbl? Onopoit Hosokysuenxa cranyr Hosocu-
6upck, Tomck u Kpacnosipek; oropoit Tonbsitt — Ca-
Mapa u Kazans. [Ipu 3Tom o6a ropona (HoBoky3Herk
u TonbATTH) BIpaBe pacCUUTHIBATH HA PACTYILYIO MO-
MoIlb MOCKBBI — KpYITHEHIIIETO B CTpaHEe LEHTPa MPo-
HU3BOJICTBA MHHOBaNMi. (PucyHok 3)
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Pucynox 3
Hoeoxysneyx u Tonbsimmu 6 30HaX 0OMEEMCMEEHHOCMU OA308bIX HAYUHO-00PA308AMENLHBIX YEHMPOG

VHHOBanMOHHBIE KiacTepbl MOCKBBI M JPYTHX
KPYIHBIX TOPOZOB SBISIOTCS AKCIIEPUMEHTAIBHBIMHU
MOJINTOHAaMH, KOTOpbIe HEOOX0ANMBI ISt JOPMHUPOBa-
HUSI MOJIETIM TIEPCIIEKTUBHOTO COCTOSHHS T'OPOJCKOM
cpenbl. B Mogenu nonyuat orpaxenue: 1. Pacmmpenue
KpYTa BEICOKOTEXHOJIOTHYHBIX MTPEANPUATHIA, CO3/1aBa-
eMbIX Ha 0a3ze MHKy0aTopoB OM3Heca, TEXHONAPKOB U
TEXHOIIOJIUCOB, 2. BKiltoueHue B 4MciI0 00pa3oBaTeb-
HBIX YUPEKACHUH JETCKUX TEXHONAPKOB M MEXKAyHa-
POHBIX 00pA30BATEIBHBIX JIHIIEEB (HAPSIY C HCCIICI0-
BaTEIbCKUMH WHCTUTYTaMH W YHUBEPCHTETaAMH). 3.
V3MeHeHne NpakTHKK IUIAHWPOBAHUS, MPOEKTUPOBA-
HUSI, CTPOUTENIBCTBA, SKCIUTyaTallui ¥ PEKOHCTPYKIINT
IpaIoOCTPOUTENHHEIX OOBEKTOB 33 CYET NPUMEHECHUS
BIM-TexHoNOrMiA, MO3BOJAIOIINX OOBEIUHUTL ITH
BUJIBI pa0OT B €AMHBII TBOpueckuil mpouecc. 4. Bos-
HUKHOBEHHE MEIUIIMHCKUX IIEHTPOB pPa3HOrO IIpo-
¢buns, codyeTaromuUX HUCCIEAOBaHHUA U Pa3pabOTKU C
MPaKTU9IeCKOH paboToii. 5. CoBepiIeHCTBOBAaHHE KOM-
MYHQJIBHOTO XO3SHMCTBAa 32 CYET CO3/[aHUS HOBBIX
TPaHCIIOPTHBIX CPEIICTB M HOBBIX TUIIOB MH)XEHEPHBIX
COOpY>KEHUH.

B mHHOBaMOHHOM NpeoOpa3oBaHUK TOPOJIOB HC-
MOJIB3YIOTCS! IIPOIPECCUBHEIE, B TOM YHUCIE, IU(POBBIC
texHonoruu. B 2018 r. Ha MHBeCTUIIMOHHOM (popyme B
Coun mpe3enroana konmenmus SMARTCITY (ym-
HOTO ropoja), KoTopblii Oyner co3nan B Exartepun-
Oypre k BeictaBke «IKCIIO» B 2025 1. B rocynap-

cTBeHHYIO mporpammy "Lludposas skoHomMuKa Poc-
cuiickoil @enepanuu" BKIOYEH pa3fesl «YMHBIM ro-
pom» [15].
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Abstract

The question construction and transformation of the image of the hero always is in focus of the researchers
of culture and art. Heroic image is the basis of the formation of the traditional culture, is one of the central elements
of projection, the leading archetype, reflecting reality and reproducing its ideal model. The article describes the
changes that undergoes a heroic image over time, the transformation of its property and visual characteristics.
Analysis of the Russian national culture allow that this archetype is open up through the concepts of “bogatyr'” or
“vityaz'”, which absorbed the classical features developed in the ancient tradition. Initially, the construction of
ideas about the hero takes place with the help of not only an oral description, but also visualization original plot
interpretations, stylization of its appearance and exaggeration of his physical excellence. Later, the heroic image
becomes more realistic, acquires personality traits and qualities, is saturated with allusions associated with modern
historical reality, keeping wherein the collective traits. The work describes not only the specific nature of the image
of the Russian hero, but also the methods of his depiction in decorative and applied arts and Russian art.

AHHOTAUUSA

Borpoc xoHCTpyHpoBaHUS 1 TpaHC(hHOpMaIy 00pasa Tepost Beeria HaXOAWIICS MO/ PHCTATHHBIM BHUIMAHIEM HIC-
cIieqioBaTeNel KylIbTyphl M HCKyccTBa. ['epondeckuii 00pa3 JIeXKHUT B OCHOBE (DOPMHUPOBAHUS TPATUIIMOHHON KyIIhb-
TYPBbI, BBICTYIIACT OAHHUM U3 HECHTPAJIbHBIX HPOCKTUPYIOIHNX 3JICMEHTOB, BEAYIIUM apXCTHUIIOM, OTPaKarolnuM pe-
AJIBHOCTDb U BOCIIPOM3BOJAANINM €€ NACAJIbHYI0 MOJICIIb. B craTbe onmceIBaroTCS HU3MCHCHHS, KOTOPLBIC IIPETEPIIC-
BaeT PYCCKMH TepoMyecKuil o0pa3 ¢ TEYEHHEM BpEMEHH, TPaHC(HOPMAIMUM €ro KayecTB M BHU3YaJIbHBIX
XapakTepUCTUK. AHAJIN3 OTEUECTBEHHON KyJIbTYPHI IIO3BOJISIET YTBEPKAATh, YTO AAHHBIN apXETHIl PACKPBIBACTCS
gyepe3 MOHATHS «O0TraThIphy UM «BUTS3bY, BOOPABIINX B ce0s KIacCHYeCKHe YepThl, pa3paboTaHHBIE eIl B aH-
TUYHOU Tpaauuuu. M3HadalbHO KOHCTPYHPOBaHUE IPEACTABICHUN O Tepoe MPOUCXOJUT C IIOMOIIbIO HE TOJIBKO
YCTHOI'O OMMMCAaHWsA, HO U BU3YyaJIn3allun CaMO6LITHbIX CIOJKCTHBIX TPAKTOBOK, CTUJIM3AalIUN €T0 BHCUIHETO 06J'II/IKa
U runepOonu3anuy Gpu3nuecKux npeBocxoacTs. [lo3nHee repondecknii 00IMK CTAHOBHUTCS 00Jiee peaIMCTUIHBIM,
an06peTaeT JIMYHOCTHBIC YE€PThI U KaU€CTBA, HACBIIIACTCS aJUIFO3USAMU, CBA3dHHBIMU C COBpeMeHHOﬁ ucropuye-
CKOM HeﬁCTBHTeﬂbHOCTL}O, COXpaHss IpUu 3TOM CO6I/IpaT6J'ILHbIC YCPTHhI. B pa60Te OIIMCBHIBACTCs HE TOJIBKO CIICIIU-
(udeckas mpupoma odpasza pyccKoro repos, HO ¥ METOJIBI €ro H300pakeH!s B AEKOPATUBHO-TIPHUKIIATHOM U pycC-
CKOM I/I306paSI/ITeJ'IBHOM HCKYCCTBC.

Keywords: hero, “bogatyr'”, archetype, folk art, classical Russian art, Soviet art.
KaioueBble ¢jioBa: repoii, 60raThiph, apXeTUIl, HAPOJIHOE TBOPUYECTBO, KIACCHYECKOE PYCCKOE HCKYCCTBO,
COBETCKOE UCKYCCTBO.

KaptrHa Mupa COBPEMEHHOTO YEJIOBEKAa HAIOJI-
HEHa MPOYKTaMH Paciaaa MpeIIIeCTBYIONIMX yCTaHO-
BOK ¥ B3TJIIIOB 00 YCTPOHCTBE MUpO3aaHus. [Ipenmy-
IIECTBEHHO OHA CTPOMTCS U3 YCTONYMBBIX JJIEMEHTOB,
0COOBIX JIOTHKO-CHMBOJIMYECKHX KOHCTPYKIUH BBIIIEP-
JKaBIIKX MMPOBEPKY BpeMeHeM. Yaire Bcero 0CHOBOIIO-
JIAraroIIMMHU CTAHOBSITCS CTPYKTYPHI CO3HAHHS BEIPOC-
IIMe U3 TPAIUIIOHHOMN, HApPOJIHOH KYJIBTYPHI.

CrpaseaninBa mMbiciab Mapun OCCOBCKOW O TOM,
YTO HEIb3sl MOHITh KaKyl0-TM00 KyJIbTypy 0e3 h3yde-
HUSI aPXETHIIOB JISKAIIMX B €€ OCHOBE W OIPEICIISIO-
X IMOBEACHUC HApoda B KPUTHUYCCKUX CHUTYyallHUAX
(OccoBckas, 1987: 37).

K osHOMY M3 BEJyIIMX apXEeTUIIOB, HECOMHEHHO,
MPUHAJICIKUT apXETHIT TePOSL.

ITpu ocymiecTBICHNN TOUCKA OTIPEIEICHNUS TTOHS-
THSL «T€POi» B COBPEMEHHBIX CIIOBAPSAX MOXKHO OOHa-
PYXHTb IIPUMEPHO MOJJ0O0HBIE TPAKTOBKH: «MH(OIOTH-
yeckasi WM JiereHiapHas purypa, yacto obnaaaromas
OO0JIBIION CHJION WIIM CIIOCOOHOCTSMUY, «IPOCIIaBJIEH-
HBII BOMH, YEJIOBEK, KOTOPBIM BOCXHUILAKOTCS, JOCTHUI-
IIMH BEJIMKOTO MacTepcTBa M OJIaropojicTBay, «4elo-
BEK, KOTOPBIH MPOSIBISIET OOJBIIYIO CMEIOCTbY, «TJ1aB-

HBI MYXKCKOH TIEPCOHaXX JIMTEPATypHOTO  WJIU
JIpaMaTUYECKOT0 MPOU3BEICHUS.
lepon  ¢u3uveckn  BBIHOCIHMBBEL, MOPAJIHHO

CHIIbHBI U MYIpPBI, YCTOWYHMBBI B CBOMX yOCIKICHHSX,
OHHU HE (DaIBIIMBBI U HE MUMOJICTHBI, UX ICHCTBHUS HE
[MOUIE)KAT KPUTHKC M COMHEHHIO, a BIOXHOBIIIOT
Ha JOCTHXKCHHE IICIICH.
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ITo cmoBam amepukanckoro ¢uiocodpa CkorTa
Jlabapia, «HaM HYXHBI T€pOH, TOCKOJIBKY OHU TIOMO-
TafoT OIpPENENUTh NpeAeThl HAIINX YCTPEMIICHUI»
(LaBarge, 2000). B cBoem acce «I'epomsm: mouemy
Ba)XHBI T€POM» aBTOP MOJPOOHO OMMCHIBAET MOTPEO-
HOCTB B HUX COBPEMEHHOTO YesioBeka. OH yTBEepKAaeT,
9TO T'epOU SABIAIOTCA JJI HAC CUMBOJIAaMU U BOILIOIIE-
HHEM BCEX KayeCTB, KOTOPBIMH MBI ObI XOTenau o0a-
JlaTh, a TAKOKe BceX aMOUIINI, KOTOpBIE ObI MBI XOTEJIN
YIOBJIETBOPHTb.

[Mono6Hast uaeanusanuss reponveckoro obpasa
ABJISIETCS ONHMM U3 TIyTeld OOydueHMs 4eloBeKa.
Habmonenne 3a nelCTBUAMU U KU3HBIO TEPOEB TIOMO-
raeT nMpuoOpecTy 3HaHUS 0 HOpPMax TOBeICHU U Oec-
IICHHBIA OTIBIT KOMMYHUKAITHH.

O06pa3 repost momy4rs1 00raTyr0 MHTEPIIPETAIIIIO
B MHOTOUYHCIICHHBIX KYJIbTYPOJIOTHICCKUX U HHIOCOD-
CKUX HCCIIeJOBaHUAX. Pa3MBIIUIEHUS O Tepoe Tpea-
craBieHsl B Tpynax [lnatona, T. Kapneitns, I'. T'erens,
C.H. bynrakoBa, M. Xaiigerrepa, M. Dnuane,
P. bapra, B.I'. Typkunoii. B uccnenosanuu «Mug o
rocynapcTtse» 3. Kacupep BBIABUHYI HJICIO O TOM, YTO
repoi, 3TO He KOHKPETHHIA YeJIOBEK, a CIeUaIbHO
CKOHCTPYHPOBAaHHBIA 00pa3, KOTOPHI aBTOp TaK M
Ha3Bal «repondeckuM». COIMOIOTHYECKIA paKypc
JIaHHOW mpobnembl mpenctaBieH y [ Jlebowna,
H.K. Muxaiinosckoro, I'. Tapaa, 3. Kanertn, C. Moc-
koBU4ud. OcoOeHHO nHTEepecHHI padoTer A.D. JloceBa n
A.A. Taxo-T'onu. B cBouX HcclenoBaHUSIX aBTOPBI
OIPEIEIISAIOT MECTO I'eposi B Mu(e M 31oce Kak OT/AeINb-
HBIX KyJIBTYPHBIX 00pa30BaHUAX. DTy TEMY Pa3BUBAIOT
JI. JIeru-bprois, K. JIesu-Ctpocc, b. ManuHoBCKHiA.

[To-gpyroMy B3rIsIHYTh Ha ()OPMHUPOBAHKE Tepo-
MYECKHUX 00pa3oB MO3BOJISIOT MCCIEJOBAHUS apXand-
HBIX KynbTyp [.J1. ®pesepa, O. Panka, J[. Kamnbema.

Ormcannio 00pa3oB TepoeB TaK e TIOCBSIICHEI
HayJYHBIC W3BICKAHUS OTCYECTBEHHBIX (POJBKIOPHCTOB H
¢unonoroB: ®.M. Bbycmaea, A.H. Adanackesa,
0.0. Munnepa, I'.'H. Iloranuna, A.H. Becenosckoro,
B.®. Mwumnepa, A.Jl. MuxaitnoBa, M.M. baxtuna,
B.A. Ilpormma, E.M. Menerurckoro, C.H. A3sGenesa,
A.JL. BapkoBoii. Takum 00pa3oMm, BIUsIHIE ObLUIHH, HCTO-
PUYECKIX TIECEH U ITOBECTEH Ha JINTepaTypy HOIyIHIIO XO-
poliiee MCCIeI0BaHMUE, a CBSI3b HAPOHOTO JIEKOPATHBHO-
MPUKJIAHOTO MCKYCCTBA M JKHBOIMCH OKa3ajach H3Y-
4yeHa c1ado U, Kak TakoBas, He BOIIJIA B [OJIe HAYYHOH
MpoOIEeMAaTHKH.

OnmHOM W3 HEMHOTHMX COBETCKHX HCCle/loBaTesien
HAPOJTHOTO WCKYCCTBA M KPYITHCUIINM CIEIHAIICTOM B
00J1acTH pOCIMCH NPEIMETOB OBITa, IEPBUYHOM I10JIE BU-
3yaJIM3alK PYCCKUX TepoOMYEcKuX 00pa3oB, OblIa Hayd-
HBI COTpyIHUK [ 0CyapCTBEHHOTO HCTOPUYECKOTO My3€es
C.K. XKeranoga.

Pycckuii reponueckuii o6pa3 hopMHUpOBAIICS CO-
TJIACHO OOIIETIPHHATON TepOMYECKON TPATUIINH, B KO-
TOPOH K TUITUYHOMY ITOBEICHHIO T'€POs OTHOCHIINCH:
6oppba ¢ IyHOBUIIAMH, YIOPAJOYNBAHNE U OKYJIBTY-
pHUBaHKE IPOCTPAHCTBA, JOObIYA OJIar, 3alIiuTa Hapoaa-
IUIEMEHU U Myzapoe npasieHre. COBOKYIMHOCTb BOMH-
CKHX J100JsIecTei 1 J0OPBIi, YeCTHBIN HPaB COCTABIISUIN
KOMIUIEKC BakHeHIMX yepT. Ho Hanmuus pusmaecknx
MPEBOCXOJICTB, yIall U yMa OBbIJIO HEJOCTaTOYHBIM,

HE00X0UMO OBITIO, YTOOBI BCS TepOrYecKasl e Teb-
HOCTh HOCHJIA TATPHOTUYECKUH XapaKTep.

O6pa3 reposi, chOpMHPOBAHHBIN B aHTHYHOU Tpa-
IUIHAN, TIEPEBOIUIOTHIICS B 00pa3 Oorateipsi, Ooiee
CBOWCTBEHHBIH pycckoi KymbType. O.®. Mumtep uc-
KaJI HMCTOKH TIOHATHS «OOTaThIph» B MHAO-MPAHCKUX
s3pIkax  (caHckpuT «bhagadharay). [lanHoe cioBo
O3HAYayo Uil HallUX NPEIKOB «HECYIIHi 0oraTcTao,
yaauy, cuacthe» uiu obnagaromuit umu. @.U1. bycnaes
BEIBOAMII «Ooratelpb» U3 «bor» dyepe3 mocpencrso
«Ooratblity. CHHOHUMOM TIOHATHA «OOTaThIpb» SIBIIS-
eTcs TepMUH «BUTA3b». CyILIeCTBYIOT BEpCHH IPOUC-
XOXKICHUS CIIOBa «BHT3bY». CaMble paclpoCTpaHEH-
HBIE — OT APEBHEPYCCKOTO KOPHS «OUTH», OT KOTOPOTO
MIPOM3OIILIN CJIOBA — «OWTBa», «BOIHA», «BOWH»; OT
JPEBHEHOPBEIKCKOTO «Vvikingr» — BOCTOUHBIE CIIaBSHE
TIPOU3HOCHIIN CIIOBO «vikingr» Kak «BUTs3b» (Mmep,
2012: 147).

OCHOBHBIMHU KayeCTBaMHU PYCCKUX I'€POEB CTaJU:
CIIOCOOHOCTh YNpPAaBISTh MUPOM JKHBOTHBIX, Hepas-
pBIBHAs CBsI3b (pr3HMUECKON OOraThIpCKOM CHIIBI C BbI-
COKHMMH HPAaBCTBEHHBIMH YCTPEMJICHUSAMH, MYXECTBO,
OTBara, BEJUKOJYIINE, OIaropoAcTBO M CMEIOCTb, a
TaKke Bepa B ce0s1, Bepa B bora n crmocoOHOCTb XepT-
BOBaTh c000i1 BO OJ1aro OOIINHEL.

[MTapamrensHO Te WM MHBIE KadecTBa OoraThIpeit
CTany IpHuoOpeTaTh IIaBHBIC I'EPOM PYCCKUX CKAa30K,
MHU(OIOTHYECKH TPAaHCHOPMUPOBAHHBIE 00Pa3bl HCTO-
pHUYECKUX AesATENeH.

W300pazurensHOe HCKYCCTBO TAKXKE KaK U yCTHOE
HApOJIHOE TBOPYECTBOM SBIISICTCS OJHUM H3 BakKHEH-
HIMX CIIOCOOOM (hHKCAIMU MPEICTABICHUH O KapTHHE
Mmupa yenoBeka (Adanacwes, 1994: 186), moatomy HU-
KaK HE MOTJIO 00OWTH CTOPOHOU OJMH U3 OCHOBOIIOJIA-
TalOIIUX apPXETUIIOB PYCCKOH KYJIBTYPBHI.

Busyanbnsiit 006pa3 repost popmupyercs B pyc-
CKOM M300pa3uTeNbHOM HCKYyCCTBE noctenenHo. [lep-
BbI€, COXPAaHHUBIINECS 10 HAIIEr0 BPEMEHH, H300paxe-
HUsE OoraTeIpelt 00HAPY)KUBAIOTCS B POCITUCSX TIPEeIMe-
toB ObiTa XVII Beka — oOpasmax XyIOKEeCTBEHHOTO
peMeciia paclpoCTpaHEHHBIX B KPECTBSHCKOH cpele.
MO>HO NPEeaNOTI0KHUTh, YTO ITO CBA3AHO C BIMSIHHUEM
€BPONENCKOIl IIKOJIBI KUBOIIUCH M IIpeobaaHiEeM B
o(UIMANTBEHOM HCKYCCTBE TEM, HE KaCArOIMXCS HAPO/I-
HOM Cpeibl U €€ UHTEPECOB.

I'epon pocrmceii 1 ry0OYHBIX KAPTHHOK TPOCTHI
1 TOCTYIHBI JUIsl BOCHPUSITHS JII0O0r0 4yenoBeka. Wibs
Mypowmen, Jo6peas Hukurny, Anemra [Tomosua mim
Bosa-Koponesuu vae Bcero n300paxarorcst THIIM3H-
poBaHoO, B BHJE 0e300pOABIX TEMHOBOJIOCHIX BCa/JHH-
KOB BOOPY’KEHHBIX JIyKaMH CO CTpeJIaMH, MUKaM1 W
6e3opyxubiMu (XKeranosa, 1984: 37). B o6pasax Gora-
TBIpEH OOHAPYKHMBAIOTCSA OTCTYIJICHHUS OT KaHOHWYE-
CKOT'O 3ITMYECKOTO OMHCAHUS, MTO3TOMY, €CIIH XyIO0XK-
HUK HE TIOCYUTAJ HY >KHBIM N300pa3uTh CBOMCTBEHHEIC
reporo aTpHOYTHI, TO OMO3HATH OOJMK TOTO WM MHOTO
MepCcoHaXka He BCETa YAaeTCs ¢ JeTKOCcThio. Moryune
BCAJHHUKH TaKKe BCErJa HM300pakaloTCsi BEPXOM Ha
CTaTHBIX KOHSX B ITO{YEPKHYTO pacciIadlIeHHBIX 1103aX,
YTO ele OoJbllle Mo4epKUBaeT (PU3NUECKHUE ITPEBOC-
XOJICTBa 3MUYECKUX FEPOEB.
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B mepuon pacnsera pycckoro iyoka, XVII —
Hayane XIX croneruii, B HAPOJHOM UCKYCCTBE MOSIB-
JISIFOTCS. HE TOJIBKO HOBBIE CIOKETHI, HO M T€POU HCTO-
PUUYECKUX IMeCeH, 00pa3bl BUIHBIX UCTOPUIECKUX Aes-
Teneit. YacTo B ”HOCKA3aTeIbHOW U TPOTECKHON hopme
JyOOK CTaHOBHTCS OPYIHUEM OCTPOH IOIUTHIECKOM ca-
THUPBI, HEIAPOM JlaHHbIE N300paKEHHS Ha3bIBAIOT «II0-
TEIIHBIMU KapTHHKaMu». Cpenu pocnuceii 3Toro nepu-
oJnia yacto BcTpedaetcs oopas [letp | Benukoro (XKera-
noBa, 1984: 40).

CXO0ACTBO C U3BECTHBIM IIPABUTENIEM UMEIOT JIUIIb
HEKOTOpBIE YEPTHI, HO CaMble 3alIOMUHAIOIUECS U Xa-
paKkTepHBIC: BBIOIIHECS BOJOCH IIWHHOIO IO TUIEY,
YCBI, OTCYTCTBHE OOpOIBI, AIIEMEHTHI EBPOMEHCKOTrO
OllesSTHUSI — KOPOTKHUH, MOANOSCAaHHBIA mappoM Kag-
TaH, YyJKH, ToOouMbIi [leTpom Oenblif melHbIH mia-
TOK, MTOJTYCATIOKKH M KPYTJIas IUISAIa C HU3KOH TYIbei
— KOTOpasi cTajia ero aTpuOyTOM IO BO3BpAIICHUIO U3
3a pybexa B 1697 romy, a Takke TPEyroJbHHUK Ha
rpyaH, HAIIOMUHAIOMIKH 110 (opMe opUIEPCKHI 3HAK,
KOTOpHIN B camoM Hauvasne X VIII Beka Hocuiu BOCHHbIE
KOMaH/IUPBI U CaM rocyaapb. ABTOPBI JIyOOYHBIX Kap-
THUHOK NOT4YEepKHBAIM 3HAYMMOCTh UMIIEpaTopa, U300-
paxkast ero Ooyee KpyIHBIM IIAHOM, KaK paHee B poC-
MHUCSIX M300pakajl TOJIBKO FePOEB SIHMYCSCKIX TIECEH.

B pocrimcsx CyHAYKOB M IIKATYIIOK, B TyOOYHBIX
KapTUHKAX XYIOKHUKH IEMOHCTPHPOBAIH IITUPOKHUIHA
CHEKTp TepOMIecKHX 00pa3oB: OBUIMHHBIC OOTaTHIPH,
JIETEHAAPHBIC TIOJKOBOMIBI, BOJIICOHO-CKAa30YHBIC
nepcoHaxku. HapogHble yMeINbIBl OKpY>Kalu IepoeB
9JIEMEHTaMU COBPEMEHHON UM PYCCKOH JEHCTBUTEIIb-
HOCTH U MCTOPUYECKUX COOBITHH, XOTS TOKa eIl 3TH
CIOXKETbI He OBUIM B MX NPOU3BEICHUSIX INIABEHCTBYIO-
MM,

XIX Bek 03HaAMEHOBAJCS MOJABEMOM HHTEpeca K
TPaIUIIMOHHOHN PYCCKON KYJIBTYpE U IIOCTEIICHHBIM OT-
Ka30M OT CTPOTHX IPUHIIUITOB KITACCUIECKOH eBpOIICH-
CKOM >KMBOMNMCH. JJaHHBINA NEpUOJ CTall BpEMEHEM Iie-
PEOCMBICIICHUS HAYYHBIX, SCTETUICCKAX U ITHYCCKHIX
B3MIA0B. [IpuMedaTenbHONH OCOOCHHOCTBIO XYHOXKe-
CTBCHHBIX TIOWICKOB II0 BBISBICHHIO HAI[MOHAIBHBIX
94epT cTajio 00palleHne K KyIbTypHBIM TPAAUIUAM J0-
METPOBCKOI 3MOXHM, a TakXKe K MpHeMaM HapOIHOTO
TBOPYECTBA, COXPAHMUBIIMMCSA B KPECTHSIHCKON H To-
poACKO «HU30BOI» cpene. IHTepec MHTEIUTeHITUN
1 MPO(heCCHOHATBHBIX MAacTepOB KHUCTH K HApOIHBIM
00pazam MOXKHO CUMTATh BBIPAXKEHHEM MObEMa CaMo-
CO3HAHUS HAPOJa, yTBEPXKJCHHUIO HALIMOHATIBHOTO UJie-
aJjia B KyJIbTYpE CTPaHbI IPOXOIUBILINX Ha POTSHKCHUN
Bcero XIX cronerusi.

B konue XIX cToneTusi CHMBOJIM3M U CTHJIb MO-
JIEpH O’KUBHIIM UHTEPEC K UCTOPUIECKOMY KAHPY HKH-
BOIIMCH, HACBITUB €T0 AHTUYHBIMHU, KEIBTCKUMH, rep-
MaHCKUMH, WHAWNHCKAMH M CIAaBIHCKUMH MH(OIOTH-
4yecKuM oOpaszaM. M3 myOouHO# Tpaaummu oOpassl
repoes nepenums B chepy npodeccuoHaATLHOTO UCKYC-
CTBA.

C mpHUx0I0M HOBBIX CTHIIEH PYCCKUE XYI0KHUKH
MPEJIOKIIN PACCMOTPEHHE M MOoJady IepoudecKoro
o0paza uepe3 WHbIE KOMIIO3ULIMOHHbBIE CTPATErHH, HO
HE TOJIbKO OCOOEHHBIC LIBETOBBIC PELICHUS M CHMBO-
mu3M. OOnmk Oorateips mpuoOpen Oojee MOHYMEH-
TaJIbHOE XY/IO’KECTBEHHOE BBIPQ)KEHHE, CTall OoJee

MPaBAONONOOHBIM M PEATMCTUIHBIM. J[06aBmsim 00-
pa3y MHANBUAYAIFHOCTH TIHIATEIBHO MPOpabOTaHHEIE
1 PEKOHCTPYHUPOBAHHBIE KOCTIOMEI, SJIEMEHTHI BOOPY-
xkeHns. Ha TmaTensHy0 u 0ojiee IeTambHYIO Ipopa-
OOTKY IMOBJIHSLI KaK BRICOKHH YPOBEHB PYCCKOM IITKOJIBI
JKUBOITICH, TaK U WHTEPEC POMAHTHUKOB K W3YUECHHUIO
ApXCOJIOTUYECKUX TaMATHUKOB U  (DOJBKIOPHOTO
Hacneaus. OOpasbl repoeB HavYall MPHOOPETaTh JTUY-
HOCTHBIC YEPTHl M KAuyeCTBa, MPUCYIIHE COOHMpaTeib-
HOMY CTE€PEOTHITHOMY 00pa3sy pycuya.

I'epou MOATH3UPOBATUCH ¥ HPABCTBEHHO MPEBO3-
HOCWIHCh. XYJO0XHUKH HACBHITIIN 00pa3bl alTio3H-
SIMM, CBSI3aHHBIMU C COBPEMEHHOW NCTOPUUECKON NEH-
CTBHUTENBHOCTBIO, CPaBHUBAIM PEANbHBIX HCTOpHYE-
CKHUX JIMYHOCTEH € SNUYECKUMM reposiMu. Tem He
MeHee, CIOKETHasi TPAaKTOBKAa YacTO OTIMYalach IO-
BEPXHOCTHIO, TPEAIoiaraiga BBEJCHHE TOTOBBIX 3JIe-
MEHTOB CTHJIS W XapakTepHBIX (QOpPM JPEBHETO W
HapOJHOTO UCKYCCTBA.

B nepuon pacuseTa KIacCHYECKON PYCCKOM >KH-
BOIUCHU K 00pa3y TepoeB drmoca o0pallaliuch XyI0%K-
uuku: WLE. Perun, A.Il. PsOymkun, B.M. Bacherios,
M.A. Bpy6ens, M.B. HectepoB, A.f. TonoBuH,
B.2. bopucos-Mycatos, E.Jl. Ilonenosa, C.B. Manto-
T, Y. 5. brumoun.

Crnenyromuii mepuoj TakkKe MPHIOKHI HeMajo
CHUI TSI Tepon3aniil 00pa3oB. ['epomsm cTan ogHOH u3
HamboJlee MOMyJSPHBIX TEM B KYIBType M M300pa3u-
TETHHOM HCKYCCTBE, TaK KaK SIBIBLICS YacTHIO UACOIIO-
UM ¥ Tporaradasl. Mcropuueckue (HakThl U XymT0Ke-
CTBEHHOE TBOPYECTBO OBLIHM EPECMOTPEHBI C IO3HUIIUH
KJIaCCOBOM 0OpHOBI, 0OPHOBI ¢ HECIIPABEIIUBOCTHIO. B
UTOTe, TEPOUUCCKUMH MPHU3HAIOTCS 00pasIfbl, OTBEYA-
IOIINE HJIee PEBOIIOIMOHHOTO NMPeoOpa3oBaHus MHpA.

I'eposiM MPHUIUCHIBATIOCH 00TaJaHUE CAMBIX BaX-
HBIX Ka4eCTB IpaXKIaHUHA — CHJIa, OeccTpariue, maTpu-
OTH3M, OT3BIBUMBOCTh W HAXOAYUBOCTH, HHUIIMATHB-
HOCTh, HCHABHCTh K Bpary, yImOpCTBO W IEIEYCTPEM-
JeHHOCTh. DaKTHYecKHn 3MOX0H OKOHYATEIHHO OBLIO
BEIpab0OTaHO 0000IIEHHOE ITPEICTABIICHHE 00 aKTyallb-
HBIX TEPOMYECKUX KadecTBaxX, XapaKTEPUCTHKAX Te-
poeB. CieacTBHEM 3TOTO CTAJ0 HalOXKEHHE Teponde-
CKHX YepPT Ha HOBBIC COIUANIbHBIC OOBEKTHI IS CO3/1a-
HUSI 00JIMKa HAPOIHOTO TePOS.

XX cronerne MOpoAUIIO NENyo miesay Mudos o
reposix, CPea KOTOPHIX OBUIH «IIOJOKHUTEIBHBIE) Iep-
COHQXXH TMPOMICIIINX [EH3YPY JIUTEPATYPHBIX MPOU3-
BEJICHUI, PEBOJTFOIIMOHEPEI, KOMCOMOJIBIIBI IPEICTABH-
TEJI CaMbIX PAaCHpPOCTPAHEHHBIX W YBa)KAEMBIX IPO-
(eccuii (yaurens, Bpauu, CTPOUTEIH, pab0odne 3aBOJIOB
U KOJX030B, METAIUTYPrH U T.A.) CHOPTCMEHBI, Hay4-
HBIC ¥ TOJIUTHYCCKHE ACATEIIN, KOCMOHABTHI, TMOHEPEI
U COJNAATHI — 3aUTUTHUKU PomuHbL. OTO OBLITH 00pa3bl
MAacCCOBOM KYJIBTYpBI 3IOXH, pPEeajbHbIC, MOHATHBIC U
HU3BECTHBIC BCEM, YbH IMOJBUTH OBLTH OYCBHIHBL.

U3 cBepXbECTECTBEHHOIO HJICAILHOTO CYILECTBA
repoil MOCTENEeHHO MPEeBpaIAeTCs] B «OOBIYHOT0» Ye-
JIoOBeKa. MOXHO yTBEpXAAaTh, YTO TE€POM C OOJBIION
OYKBBI yXOJHUT B 00J1aCTh CKa3aHUI U MU(OB, OCTABIIASL
mocie ceOsi JUINb CIECHAPUU «TEPOMYCCKOr0 MOBEIC-
HUS», KOTOPBIC OTICIBHBIC PEATLHO CYIICCTBYIOIIUE
JIFOIM MOTJIH (J[a ¥ TOJKHBI OWIIN ) IPUMCHSTH B )KU3HHU.
[IpaBma, HEKOTOpas CAaKPAIBHOCTh IO OTHOIICHUIO
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K TepOMIECKOMY 00pa3y COXpaHsUIaCh ¥ BBIPAXKAJIACh B
OTCYTCTBUH KPUTHYECKOTO OTHOIICHHS K HEMY.

Koneuno, yTBepxnaTh, 9To 00pa3 pycckoro 6ora-
TBIPSI OKOHYATENILHO OTOIIEN Ha BTOPOW IIaH HEMNb3SL.
OH coxpaHWIcAd B XKUBOIHCHBIX U Ipad)MIecKux Ipo-
M3BENICHUSX, Yalle BCTpedaucs B cepe KHIDKHOM Hil-
JIIOCTpAallMM U TIO3BOJII MPOBECTH MHapayienb C HO-
BBIMH I'€POSIMH DIIOXH.

U3 xynoxuukos nocine W. 5. bunubuna, noxanyi,
CaMbIMH HM3BECTHBIMH JKUBONHCIAMH KOTOpBIE 00Opa-
manich K o0pa3aM TepoMYecKoro »sroca ObUIN
N.C. I'nazynos u [1.B. Bacumnbes.

B xonme XX croneTus cTpaHa CTynuiIa B HOBYIO
(hazy mepeoneHKH EHHOCTHBIX opueHTannui. O0pasbl
KITaCCHYECKHUX T'epOeB, Kak 0Opa3IoB HPaBCTBEHHBIX
uzeanos, nomepkiaun. [Ipomaranna m HaBs34MBas pe-
KJIaMa KyJIbTYPHBIX CTEPEOTHIIOB 3aIa{HOM [IUBHIIN3a-
MM CPEACTBAMHU MAaccOBON MH()OPMALMH, TPUBETH K
OITACHBIM ITOCTIECTBHUSAM, ITPO3SIIUM KYJIbTYPHBIM KpH-
3HCOM.

Py6ex XX n XXI BekoB 0XxapaKTepH30BaJCs Kak
MEepUOJ OCTPO HYKAAIOUIMICA B HAealax U repouye-
ckux oOpasax. Jlecakpanuzaius repoes, MepeoCMbIC-
JICHUE AEATEIHHOCTH PEANTbHBIX HCTOPHIECKUX JINIHO-
CTEel, TepoN3NpPYEMBIX U MU(OIOTH3UPYEMBIX PaHHEE,
IpUBENa K PacIpOCTPAHEHHWIO BCENIO3BOJICHHOCTH M
YIPOIIEHHUIO CONMANBHBIX TPeOOBaHMI K ITOBEICHUIO
JMIHOCTH.

Jnst COBpeMEHHOH KyJIbTyphl METaMOZAEpHA Xa-
PaKTCpHO COMHCHUE B BO3MOXXHOCTH CYHICCTBOBAHUSA
répo€B B HBIHCHIHUX YCIIOBUAX U, OTHOBPEMCHHO, OCT-
past HOTpeOHOCTh B 3TUX 00pa3ax, HOCKOJIbKY OHHU IO-
MoOraJjii UCIIOKOH BEKOB paCKpbIBaTh CMBICIT )KU3HU.

CoBpEeMEHHBIM T€pPOeM CUHUTAETCS TOT, KOTO OIle-
HHUBAIOT KaK reposi, KOro Ha3bIBAIOT ATUM UMeHeM. XX
BEK HaJENsIeT FepONYECKIMH YepTaMu (PUTypsl OTINY-
HBIE OT CBOET0 «HCTOPHUYECKOTO MCTOYHMKA». Yamie
BCETO Hallle CO3HAHUE BOCIIPONU3BOIUT /IS HAC 00pa3bl
MOMYJISIPHBIX CYyNEprepoeB, HaJeJIeHHBIX CBEepXKaue-
CTBaMH, PeXe — BIMATEIbHBIX MOJUTHKOB, OM3HECMeE-
HOB, 3BE3]l O3CTpajbl, JHUTEPATYPHBIX IEPCOHAXKEH
HE BCET[a CBSI3aHHBIX C ATIOCOM, €IIIe PEKE — FePOeB BO-
eHHBIX KOH(IUKTOB. O0pa3, BCIUIBIBAIOIINII B CO3HA-
HHH, 3aBUCHUT OT DPYAUILUNA NIPEACTABUTENS KYIbTYPBHI,
BOCIIMTAHMS U CHJIbI BIMSHMS HA KOJJIEKTHBHOE Oecco-
3HATCJIIBHOC I/IH(i)OpMaHI/IOHHBIX IIOTOKOB.

CoBpeMEHHOCTb BHECIIA KPYIIHbIE U3MEHEHUS HE
TOJILKO B IPOUYTEHHE CMBICNIA CJIOBA «TE€pOW», HO U B
ero npuMeHeHue. McnonszoBanue obpasza repos B co-
BPEMEHHOM HCKYCCTBE 4YacTO HOCHT KOMMEPUECKHUil
XapakTep, OPUEHTHPOBAHO Ha JOCTH)KEHHE IOTPeOH-
TEJILCKOM aKTUBHOCTH U TIPEJICTABISET 0COOBI MHTE-
pec.

C omHOW CTOPOHBI, KITACCHYECKHE T'ePOHMIECKUE
CIOKCTBI TPU3HAKOTCA YCTApCBIIUMH, AaAKTYyaJbHBIM
CUNTAETCS TOWCK MEPCOHAKEH CIOCOOHBIX 3aMEHUTH

TPagULMOHHBIA 00pa3, YTO BEIET K OTKa3y OT HENpH-
KOCHOBEHHOCTHU T'€pOEB, BOJIbHON TPAKTOBKE 00pa30B,
HAJICJICHUI0 MX KOMHYECKMMH W HPOHUYHBIMH dYep-
TaMH, CHIDKCHHIO 3CTETHUKHM BHEIIHETO OOJIMKA, OKOH-
4aTeIbHOH yTpaTe ClokeTHO! riryounsl. C Apyroi cTo-
POHBI CTPEMIIEHHE K HOBH3HE MOPOKAAET IMOBBIMICHUS
uHTEpeca K oOpa3aM OoraThIpeil 1 repOudecKUX HUCTO-
pHYECKUX JTMYHOCTEH, pacIIupsieT CIOCOObl X perpe-
3EHTALH.

CeronHst B XyJ0KECTBEHHOH KyJNbTYpe AaHHBIH
00pa3 oTpakeH BO BCEX BHJaX BH3YaJbHOTO HCKYC-
CTBa: KMBOIIUCHBIX M IpadHUYeCKuX NpPOU3BEACHUSIX,
WITIOCTPAINAX, KHHO- ¥ MYJIbTHIUIMKAIIMOHHOHN TpO-
TYKIUH.

Kax Buamm, mpoGrieMa nHTepIpeTanuu odpasa re-
post 1 TpaHchOpManus ero 00NHUKa BCETAa HAXOIUTCS
B IEHTPE KyJbTYpbl. Bo3HUKIIHI B peBHOCTH 00pa3 1mpo-
XOIUT CIIOXKHBIN TIPOIECC M3MEHEHMH, COXpaHSeT CBOE
UJIHHOE SAPO U IPeoOpaKaeTCst B COOTBETCTBHH C AIIOXOMH
U COLIMOKYJIbTYPHBIMH OTPEOHOCTSIMH, MKTYEMBIMH €1O.
Borpock! ero KOHCTPYHPOBAaHHUS 3aTPArvBaIOT TEMBI aHA-
JIU3a MPUPOJIBI COBPEMEHHOTO OOIIECTBEHHOIO CO3Ha-
HUSI M CIIOCOOOB OBITOBaHUS B HEM OCOOBIX JIOTHKO-
CHMBOJIMYECKUX CTPYKTYP U apXETUIMHIECKUX (GopM.

O0pa3 reposi ABISIETCS OCHOBOW CroKeTa Muda,
OBUTHHBI, Cary, JETeH bl HICTOPUIECKON MOBECTH, Kap-
THHBI ¥ (priibMa, OCHOBOM BBDKMBAHUS HALMK M Hapo-
JIOB B COBPEMEHHOU NIEHCTBUTENBHOCTH. I epon momo-
TaloT HaM ONPENeNIUTh, KTO MBI €CTh U KEM XOTHM
cTaTh. X 001K OJJHOBPEMEHHO SIBJISIETCS HHCTPYMEH-
TOM BIIMSIHUS Ha MBICTH M TIOBEACHHE COIlMyMa, HO
U BBICTPAMBAETCS O] BIMSIHUEM OOIIIECTBEHHOTO YMO-
HacTpoeHus. To, kak OyJeT BBINIANETh Tepoil 3aBTpa,
3aBHCHUT OT HaC M HAIlIUX yCTPEMJICHUIL.
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The article presents data on the negative effect of alcohol on the human body. The problem of the need for
supervision and control over the production and sale of alcoholic beverages is discussed.

Keywords: alcohol, negative effect, menthol, alcohol consumption, supervision and control over production.

According to the Ministry of Health of Ukraine,
alcoholism is the third leading cause of death. Most ac-
cidents occur as a result of intoxication; the life expec-
tancy of alcohol addicts is reduced by 20 years. Accord-
ing to statistics, about 40,000 people in our country die
each year because of alcohol. Today in Ukraine, the
Ministry of Health has registered more than 650 thou-
sand people who are registered as sick with alcoholism,
but the real figure is 3-5 times higher, since only a small
part seeks help.

In the social strata of the world, there are many
factors affecting alcohol consumption, ranging from
the traditions of various countries, religions of certain
societies, cultures to environmental factors, economics,
and the norms of the law governing the rules of circu-
lation of alcoholic beverages.

In Ukraine, the basic requirements for the rules of
sale and consumption (drinking) of alcoholic beverages
are regulated by the Law of Ukraine Ne 2376-V111 dated
03.22.2018 «It passed the regulation of production and
use, virtual and fertile, alcohol and alcohol intoxica-
tion». In addition, retail sales of alcohol products are
completely prohibited.

The need for supervision and control over the pro-
duction and sale of alcoholic products is due to the ex-
isting various negative consequences. One of the most
important and relevant factors today is the negative im-
pact of alcohol use on society as a whole, and on the
health of every citizen of the state.

Alcohol consumption has a detrimental effect not
only on the organism as a whole, but also on all its sys-
tems (nervous, immune, digestive, circulatory, repro-
ductive). Alcohol abuse provokes the development of
acute and chronic diseases.

The destruction of the body and its functions does
not depend on the amount of alcohol consumed, every
sip damages both the physical and spiritual condition of
the person (person). It is impossible to isolate the sys-
tems and organs that are most affected, each organ ex-
periences various injuries from intoxication when
meeting with alcohol.

The negative effect of alcohol on the brain is due
to the disruption of oxygen access to the neurons, after
which the death of brain cells begins, as a result of the
abuse of alcoholic beverages dementia, various disor-
ders of brain activity, seizures, etc.

Diseases of the cardiovascular system and the
number of deaths due to cardiac abnormalities, which
are characterized by damage to the heart muscle, the
presence of cardiac arrhythmias, the development of
coronary heart disease, hypertension, heart attacks and
other diseases of the cardiovascular system, which lead
to disability and lethal outcomes.

Drinking alcohol causes significant damage to the
digestive system. The activity of the gastrointestinal
tract is disturbed, and the gastric mucosa suffers, to
which alcohol has a toxic and irritating effect. With
prolonged use of alcohol-containing beverages, most
people are diagnosed with: gastritis, gastric ulcer and
duodenal ulcer.

Alcohol has a special, destructive effect on the
liver, as it occupies the leading position among the or-
gans of the digestive system. Since the liver is the filter
of the body, it takes a whole toxic blow on itself. It is
an organ that is involved in almost all types of metabo-
lism, and alcohol, by its harmful effects, violates the
fundamental functions and as a result, if there are other
somatic factors, cirrhosis of the liver most often devel-
ops.

Most people have disorders of the excretory sys-
tem, impaired renal function, affects the hypothalamic-
pituitary-adrenal system.

The mental health of a person is very vulnerable
from the frequent use of alcohol. Dormant for years,
possible mental illnesses not only manifest themselves,
but can also have a detrimental effect both on the per-
son himself and on the community around him, on his
family, on his family and friends, outbreaks of conflict
situations, sometimes harmful and threatening the
health of others. For a person as a person, the principles
of ethics and morality cease to exist. Mental abnormal-
ities can manifest as aggressions, hallucinations, mus-
cle cramps, paralysis, psychosis, with prolonged effects
of alcohol on the body, it is possible to switch to coma.
The most severe form of alcohol intoxication is delir-
ium tremens.

Inturn, disorders of the immune system reduce the
overall body resistance to infectious diseases, contrib-
ute to the development of allergic reactions, various
skin diseases progress.

An indelible trace of the harm of alcohol leaves on
the human reproductive system and on the further de-
velopment of the fetus. Alcohol use by parents affects
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the development of the embryo and the presence of de-
fects in the newborn. In people with chronic alcohol de-
pendence, infertility is diagnosed.

One of the urgent problems at the present time are
the frequent cases of poisoning by poor quality alco-
holic beverages. The highest peak of poisoning is ob-
served on holidays, in connection with this supervisory
authorities are taking various preventive measures to
reduce the cases of surrogate alcohol poisoning. It
should be noted that the symptoms can be different, it
is important to seek medical help on time, as severe
cases of poisoning can be fatal.

Every year around the world recorded a lot of
methanol poisoning. Methanol is used in various indus-
tries: in the gas industry, as a solvent in the paint indus-
try, in the production of formaldehyde, as an additive
to liquid fuel for internal combustion engines, as a de-
naturing additive to ethanol in the production of per-
fumery.

Methanol is a dangerous poison, its danger is due
to the fact that at home it cannot be distinguished from
ethyl alcohol, it is well soluble with other liquids, it is
indistinguishable not by smell, not by color. The inges-
tion of the order of 10 ml of methanol can lead to severe
poisoning, blindness is a frequent consequence, the use
of 80-150 ml of methanol is considered fatal. Methanol
has a detrimental effect on the body for several hours.
Lighter forms of poisoning may be accompanied by
general weakness, malaise, headache, nausea.

Most often, poisoning occurs when using cheap
counterfeit alcohol, which instead of ethyl alcohol, con-
tains poison-methanol.

Being a consumer, it is necessary to carefully con-
sider the choice of alcoholic beverages, pay attention to
product labeling, on the implementation dates, on stor-
age conditions, on containers and containers, on the
presence of excise stamps. It is better to buy alcohol in
stationary objects of trade, to avoid acquiring from
hands, on the Internet, in various plastic containers and
without labeling, if there are doubts about the quality of

alcoholic beverages, the consumer has the right to get
acquainted with the documents certifying the origin,
quality and safety of this product. It must be remem-
bered that any holiday may end in tragedy with a care-
less attitude to the choice of alcohol for the holiday ta-
ble.

In the modern world, everyone should be aware of
the detrimental feature of the effect of alcohol on the
body, on the irreversibility of consequences in the event
of negligence and negligence to their own health and
the health of others.

Thus, it can be said that the effect of alcohol on the
human body is detrimental and irreversible. A con-
scious person must understand that the imaginary state
of relaxation from alcohol cannot be compared with the
consequences for the body. Maintaining a healthy life-
style involves the complete abandonment of alcohol
use, including the weak. No matter what kind of
strength an alcoholic drink a person uses, the harm to
health from this is the same.

REFERENCES:

1. Aunpyxis O. I. [lepxxaBHa nojituka y chepi
MIPABOBOTO PETYIIOBAHHS BKUBAHHS aIKOTOJIEHUX Ha-
moiB B Ykpaini // Haconuc KuiBcbKoro yHiBEpCHUTETY
mpaBa, 2016, N 1/2016, c. 45-51.

2. BinTiok 0. B. OcobmmBocTi 3amy4eHHs mix-
JITKIB 1 MOJIOIi IO 3IOPOBOTO CIIOCOOY KUTTS B Cydac-
HUX yMoBax // ®eHOMEH JNIOIWHH. 3J0pOBUH CcIociO
*KutTs, 2012, Bum. 1, ¢. 19-25

3. 3akpescbkuii B. Ankorosizm — pyiHIBHUK ITi-
napocrtardoro mokosinus // Ilo3aknacuuit gac, 2005, N
17, c. 88.

4. Maxkcumora H.}O. Ilcuxokopexkiist sk Gpopma
npo(iakTUKK aJIKOTONi3My Ta Hapkomadii / dopmy-
BaHHS HaBUYOK 3JIOPOBOTO CIOCOOY JKHUTTS B IITEH 1
mimiTkiB. K.: Hika-Lentp, 2001, c. 7-85.

5. Spemenko O. ®opMyBaHHS 3J0pPOBOTO CIIO-
co0y JKUTTS MOJOZi: mpobimemu i mepcrektuBu. K.,
2000, c.193.



Danish Scientific Journal No22, 2019 17

FEELING THE EXTERNAL WORLD BY ANIMAL ORGANISMS

Grachev V.,

Doctor of Technical Sciences, Academician of the Academy of Medical and Technical Sciences

of the Russian Federation, Professor, General Director - Chief Designer "Scientific and Production Com-
pany "AVERS", Moscow

Baier E.,

Doctor of Pedagogical Sciences, Professor at the Department of Theory and Practice of Physical Culture
and Sports at the Don State Technical University, Rostov-on-Don.

Pushkina T.

Assistant of the Department of Restorative Medicine, Sports Medicine, Balneology and Physiotherapy of the
FSBI "State Scientific Center of the Russian Federation - A.Burnazian Federal Medical Biophysical Center",
Moscow.

OIYINEHUE BHEIIHEI'O MUPA )KHBOTHBIMHU OPTAHU3MAMHU

I'paués B.H.,

Jlokmop mexnuueckux HayK, akademux Akademuu meOuxo-mexHuyeckux Hayk Poccuiickou @edepayuu,
npogeccop, cenepanvhblii Oupexmop — enasHvlil Koncmpykmop «Hayuno-npoussoocmeennas komnanus
"ABEPC", 2. Mockea

Baiiep E.A.,

Loxmop nedazocuyeckux Hayx, npogeccop Kagheopvl meopuu u NPAKMUKYU QU3ULECKOU KYIbmypbl U
cnopma ®I'EOY BO «/[onckoti cocydapcmaennbiil mexuuyeckutl yuugepcumemy, 2. Pocmos-na Jjony
Hymxuna T.A.

Accucmenm kagheopul 60cCManoBUMENbHOU MEOUYUHBL, CHOPMUBHOU MEOUYUHDBL, KYPOPMONOSUYU U PU3UO-
mepanuu @I'BY «I'ocyoapcmeennwiti nayunviil yenmp Poccutickou @edepayuu - Dedepanbhbiti MeOUYUHCKUU
ouogusuueckuil yenmp umenu A.M.Bypnasana» 2. Mocksa

Abstract

According to the results of the analysis of medical and biochemical studies described in the scientific literature
and their own research and observations, describes how to transmit nerve impulses in humans and animals. The
concept of impulse transmission and its varieties is described in detail. A variant of the synapse classification from
a biochemical and medical point of view is presented. An accurate description of the unconditioned and condi-
tioned reflexes is presented.

AHHOTAUUA

Ilo pe3yiibTaTaM MNPOBEACHHOI'O0 aHaJIn3a MCAWIHWHCKUX U OMOXUMHYECKHX PICCJIeI[OBaHPIﬁ, OIIMCaHHBIX B
Hay‘IHOﬁ JATEepaType 1 COOCTBEHHBIX I/ICCJ'IGZ[OBaHI/Iﬁ )44 Ha6J‘IIOZ[€HPIfI, OITHCaHbI CIIOCOOBI nepegayu HEpBHOIoO M-
IIyJbCa y YCJIOBCKA U KUBOTHOTIO. HOZ[p06HO OIlMCaHa KOHLCMIUA nepeaad UMIryjbca U €ro pa3HOBUAHOCTH.
HpCZ[CTaBJ'IeH BApUAHT KJ'IaCCI/I(I)I/IKaL[I/II/I cHHaIca ¢ OMOXHUMHUYECKON U Me,I[PILIPIHCKOﬁ TOYKH 3PCHUA. HpeZ[CTaB-
JICHO TOYHOC OIIMCAaHUC 6€3yCHOBHOF0 1 yCJIOBHOI'O pe(l)J'ICKCOB.

Keywords: sensations, receptor, analyzer, neuron, spike, synapse, vesicles, acetylcholine, norepinephrine,
mediator, myelin, reflex, reflex arc, unconditioned reflex, conditioned reflex.

KiutioueBble cji0Ba: OUTYIIEHUS, PEIENTOP, aHATIU3ATOP, HEUPOH, IIMIUKHU, CUHAIIC, BE3UKYJIbI, alleTHIXO-
JIMH, HOPaJpEeHAINH, MEJHaTop, MUDJIHH, pedJiekc, peduiekTopHas nyra, 6e3yciioBHbIN pediiekc, yCIoBHbIH pe-

hnexc.

Oxpy>Karoliasi Hac cpejia IO3HAETCs HaMu I10-
CpPE/CTBOM OpraHoB 4yBCTB. [Jn1a3a, ymm, HOC, S3BIK,
KO>ka OTKPBIBAIOT IIEpe/l HAMH BCE YANBUTEIHHOE MHO-
rooOpasue OKpysKarouiero Mup. B To xe Bpemsi, Hamry
BHYTPEHHIOIO Cpely Mbl HE BHJIUM M He cibluuM. Ho
L[EHTpaJIbHAsl HEPBHAsI CHCTEMa BO BCEX JIETANISIX OCBe-
JIOMJIEHa O TOM, YTO JIEJIaeTCSl B HAalIeM OpraHu3Me.
OHna noJtydaet moApoOHY0 HHOOPMAIMIO OT MIJIITHO-
HOB PELENTOPOB - 3THX BHYTPEHHUX OPraHOB YYyBCTB,
MOCBUIAIOIINX CBOKO «CPOYHYIO MH(POPMAIMIO» B IO-
JIOBHOM Y CIIMHHOM MO3T.

be3 aT0i1 «cpounoii nHpOpMaU» NEATEIBHOCTD
HEPBHBIX KJIETOK Mo3ra HembiciuMa. Eme 1. M. Ceue-
HOB, OJIMH M3 OCHOBOIIOJIOXKHUKOB pyccKoH ¢uznoso-
THH, TOBOPWJI, 4YTO «ICHXWYECKHH aKT HE MOXKEeT

SIBUTBCSI B CO3HAHWU 0€3 BHENTHEr0 YyBCTBEHHOTO BO3-
Oy>xueHus». I1py nopakeHNH BCEX OCHOBHBIX OPTraHOB
YyBCTB CO3HAHME BBIKJIIOYACTCS, U 4YEJIOBEK JMILEH
BO3MOXKHOCTH 3aHMMAThCS KaKOH-1100 1MoJIe3HOH nes-
TeNbHOCTHI0. Ce4eHOB ONMcall OAHY OOJIbHYIO, Y KOTO-
poii ObuIa TOpaXeHBI BCE OPraHBl YYBCTB M BBIKIIO-
YEHBI BCE UyBCTBEHHBIEC BOCIIPUATHUS, 38 UCKIFOUEHUEM
OCS3aHUS M MBIIICYHOTO YyBCTBA B MPaBOU pyke. JTa
JKSHIITIHA ObLIa IeJBIi IEHb MOTPY’KeHa B COH U JINIIb
IIpY pa3lpak€HUU NIPABOH PYKHU INPUXOJWIIA B CO3HA-
HUE.

Jis pa3snuuHBIX AKCIEPUMEHTANIBHBIX LeJel He-
penko B J1abopaTopHsiX MCKYCCTBEHHO pa3pyLIaloT Y
JKUBOTHBIX 3PCHUE, CIIyX WX APYTUe OpraHbl 4yBCTB, a
TaK ke Iepepe3atoT oOOoHsATENbHbIE HepBhl. Kak mpa-
BUJIO, BBIKJIFOUEHHBIE U3 BHELIHEIO MUPA XKUBOTHBIE,
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JWIICHHBIE 3PEHUS, CIyXa U OOOHAHUS, TTOYTH BCETa
OecrpoOyaHO CIIST, MPOCHINAACh JIMING JUIA TpreMa
. OTCYTCTBHE BHEIIHUX Pa3paskeHUI PUBOIUT
HEHTPAIBHYIO HEPBHYIO CHCTEMY B COCTOSIHUE HETIpe-
PBIBHOTO TOPMOJKCHHUSL.

ITosTOMy, HamIM OpraHbl YyBCTB MOXKHO IPE/ICTa-
BUTHb Kak (OPIIOCTHI, INEPEIOBBIC 3aCTaBbl HAIIETO
Mo3ra. OHU BOCHPUHHMAIOT CHTHAJIbl U3 BHEIIHETO
MHUpa M HEpefaoT X B COOTBETCTBYIOIUE OTIENbI
LEHTPaJbHOU HEPBHOU CUCTEMBI. UeM CllOKHEe U CO-
BEpIICHHEE HEPBHAS CUCTEMa )KUBOTHOTO, TEM TOHbIIE
Y pa3HOOOpa3Hee ero OIlyIICHHs.

H. I1. [TaB10B CpaBHMBAJ OPTaHbl YyBCTB C TPaHC-
(opmaTopamMy, KOTOpBIE MPEBPAINAIOT Pa3JIMIHbBIC
(hopMBI BHEIIHEH 3HEPTUU B MPOIECC HEPBHOTO BO3-
OyXIeHHs 1 00SCIIEINBAIOT MIPUTOK CUTHAJIOB IO TyB-
CTBHUTEIHHBIM BOJOKHAM B CITMHHON M TOJIOBHON MO3T.

Hac okpyxaeT peanbHblid, BEUHO ABMKYLIMHCS,
pa3BuBaroIuiics W Oe3rpaHUYHBI  MaTepHaIbHBIN
Mup. Marepus ¥ caMa IpUpoa NPeACcTaBIsI0T 00beK-
TUBHYIO PEalbHOCTD, CYILIECTBYIOIIYIO BHE HAC U He3a-
BHCHUMO OT HaIIIeTO CO3HAHUS.

B mporiecce 3BOJIONMY Y HKHUBOTHBIX CHOPMUPO-
BAJINCHh OPTaHbl YyBCTB, MOCPEACTBOM KOTOPBIX Opra-
HHM3M II03HAET BHEUIHWH MHp. Y NPUMHUTHUBHBIX HU3-
IIMX OPTaHM3MOB MOSBIJIMCH TyBCTBUTEIbHBIC KIECTKH,
pacIooKeHHBIE 1T0 BCEW IMMOBEPXHOCTH Tena. Pasnpa-
JKEHUSI, TIOCTYTIAIOIINE U3 BEIIHEH Cpe/ibl, BHI3BIBAIOT B
9THX KJIETKaX IPOIECC BO30YKACHHS, KOTOPBIH T03BO-
JII€T JKUBOTHOMY OPHEHTUPOBATHCA B OKPYKAIOIIEH
00CTaHOBKE.

ITocrenenHo, Ha OoJiee BBICOKOW CTYNEHHU Pa3BH-
T, YYBCTBUTCIIbHBIC KJIICTKU HAYUHAIOT COCPEIOTO-
YUBATHCA B ONPECACICHHBIX YUaCTKax Teja, HAIIPUMED
BO3JI€ MOJOCTH PTa WIM Ha IIymaablax. AKTHBHOE
HpHUCIIoco0IeHNe KHBOTHOTO K YCIIOBHSIM CYILIECTBO-
BaHMs BO BHEIIHEH cpejie PHUBEJIO K IIyOOKUM H3Me-
HEHUSIM B CTPYKTYpe 1 QYHKIMIX OpraHoB 4yBcTB. Ha
MIEpBOM 3Tarle BO3HHUKIIM 3a4aTO4HbIE (JOpMBI 3peHus,
cryxa u obOonsHuA. Ilo mcredeHMHM BpeMEeHHM OHH
YCIOXKHWINCE, TU((EepeHInpoBaINCh U IOJCTPOH-
JIUCh TOJ MOTPEOHOCTH XKMBOTHOTO. J{J1s1 3THX Mpeod-
pa3zoBaHuil MOHAIOOUIUCH AECITKHU U JaYKe COTHU MUJI-
JIMOHOB JICT, JJIA TOTO, YTOOBI B TECHOM CAUHCTBEC C
MO3TOM Pa3BUJIMCH OpraHbl YyBCTB COBPEMEHHBIX BbIC-
X XUBOTHBIX H, HAKOHCI, YCJIOBCKA. B stom mpo-
necce Hapsy ¢ GOpMHUPOBAHUEM OPT'aHOB YYBCTB H I'0-
JIOBHOTO MO3Ta BO3HHKIIM TaKXe M MCHXO(PH3HOJIOTH-
4yeckue GyHKUHH - owgyujenus. [1]

HcTouHrKOM OlLyIIeHUH, IpeACTaBIECHUI, CO3Ha-
HUS SBJIETCS 00BbEKTHBHBIN, MaTepHanbHblil Mup. Co-
3HaHME JIMIIb 0TOOPAXKAET PeasIbHbIN, CYIECTBYIOMNI
HE3aBUCHMO OT HETO BEIUHUI MUP U ABJIAETCS IPOAYK-
TOM JACATCIBbHOCTU BBICOKOOpFaHI/IBOBaHHOﬁ, YpE3BbI-
YJaifHO CIIOKHON U CBO€0OPa3HO MOCTPOCHHON HEPBHOM
MaTepuun. Co3HaHue U MBIIIJIEHHE HEIb3S OTACIUTH OT
MaT€pun, TaK KaK MO3T, KOTOpBIﬁ COCTOUT U3 HEPBHBIX
KJIETOK ¥ HEPBHBIX BOJIOKOH M HMEET CBOIO (GopMmy,
CTPOEHME, XMMHYECKMH COCTaB M crHenuduieckue
CBOMCTBA.

B mpomnecce cBoeil nesSsTEIBHOCTH MO3I MOIJIO-
IIaeT KUCJIOPOJ, BBIAEISET YIIEKUCIOTY, UCIONb3YyeT
pasJIMyHbIC MUTATENIbHbIE BelecTBa (OeJIKN, yIieBoIbl,

XKHPBI, COJIM, BUTAMUHEI U T. 1I.). B Mo3re mpoucxonsat
CIIOKHEHIINE XUMHYECKHE W OMOXMMUYECKHE SIBIIC-
HUSI, CHHTE3UPYIOTCS M PAcHalaloTCsl KOMIUIEKCHI Pas-
JIMYHBIX COCIMHEHMH, MEHSACTCS MPOHUIIAEMOCTD KiIe-
TOK, BCTYIAIOT B A€HCTBUE (PEPMEHTHBIE CHCTEMBI, BO3-
HHUKAIOT U FACHYT 3JIEKTpHIeCKUe oTeHmansl. Ho HeT
TaKOTo BEIECTBA, KOTOPOE MOTJIO OBl MPEBPATHTHCS B
MBICJIb. MBICIIb HE COCTOUT U3 KaKUX-TO OCOOBIX opra-
HUYECKHX COEIMHEHHH, XUMHUYECKUH COCTaB KOTOPBIX
MOXHO M3y4uTh. CIIOCOOHOCTH K MBIIUICHUIO €CTh
0co0oe CBONCTBO BHICOKOOPTraHU30BAaHHOM KHUBOM Ma-
TEpUH, HO HEJb3s1 MBICIb OTOXKIECTBIISITH C CAMOI Ma-
Tepueil.

JleaTenbHOCTh OpraHu3Ma B IIEJI0M U paboTa Bcex
€ro OpPraHOB B OTPOMHOM MEpe 3aBUCST OT pazipake-
HUH, MOCTYNAOLIUX U3 BHEIIHEW Cpellbl U BO3HUKAIO-
mux B HeM caMoM. Ha HekoTopele pasapaskeHus opra-
HU3M OTBEYAeT MTHOBEHHBIMH DEaKIMAMH, APYTrue
ocrapisieT 0e3 oTBeTa. I'poMasiHOE YMCIIO pa3apaxe-
HUM HE BBI3BIBAET OTBETHBIX peaKuHﬁ, MOTOMY YTO OHHU
00 CIUIIKOM cialbl, 100 Yepecuyp HeIpOJO0IKH-
TCJIbHBI, yTOOBI BEI3BATH BOSGy)K[[eHI/Ie TKaHH, Ha KOTO-
PYIO JEHCTBYIOT.

W3 mOBCeHEBHOTO OIBITA U3BECTHO, YTO CIIHII-
KOM cJ1a0ble pa3apasKUTeNN He BOCTIPHHUMAIOTCS Opra-
HaMH 9yBCTB U UTO Pa3IpakUTelb JOIDKCH TOCTHIb Ka-
KOM-TO OIIpeeTICHHO!N CHJIBI, YTOOBI BHI3BATh OIIYIIIE-
HHe. MUHMManbHAs BENMYMHA CHIBI Pa3pakeHHS,
TIPY KOTOPOH BIIEpBbIE BO3HUKAET OLIYICHNE, HA3bIBA-
eTcst nopozosoil. bonee cnabple pazapakeHusi, HeCHo-
COOHBIC BBI3BATh OHIYHICHUA, OTHOCATCA K KaTE€TOpHUU
10ONOPO2OBYIX.

HaHpI/IMep, €CJIM B TECMHOTC HABECTH JIy4 KapMaH-
Horo (hoHapsi Ha 3payvyoK, MOXKHO Cpa3y 3aMETHTh, YTO
3payuok Cy3wics, HO eciii yOpaTh CBET, TO 3pauoK pac-
LIMPUTCS CHOBA. MBI TOBOPHM, YTO 3padyOK pearupyer
Ha CBeT, OTBEUYAaeT Ha CBETOBOE paszjpaxeHue. Ha ca-
MOM JieJIe, CY>)KEHHE M paclIMpeHue 3padka, 3T0 O4eHb
CJIOXKHBIN ITpOIIecc, B KOTOPOM IPUHUMAET yJacTHe Iie-
JIBI KOMITJIEKC HEPBHBIX CHCTEM, NMepU(epHIecKuX U
LeHTpalbHbIX. Ha pasnpakeHre cBeTOM 3padoK OTBe-
YaeT Cy)KEHHEM, U 3TO €ro OTBeTHas peakuus. B Tor
MOMCHT, KOTJa JIyd OCBCUIACT HAIl IJia3, Mbl BUIUM
CBeT. DTO OUIYLIEHHE, KOTOPOE BO3HUKIO B OMpeje-
JICHHOW 4aCTH KOPbI TOJIOBHOTO MO3ra IIPH pa3jpaxe-
HUU ceTdyaTtoi 000109KkHu rina3a. CBETOBOE pas3apaxe-
HHE CeTYaTKU IPEBPATHIOCH B KJIETKaX HAIIET0 MO3ra
B CBETOBOE OIIYLICHHE, B 3pUTENbHBIN 00pa3s. [2]

MoxHo mpuBecTH U Apyroi npumep. Hampumep,
€CIIM YKOJIOTH OCTPOW WIJION Majell, TO pa3apakeHue
KO’KH U 3aJI0)KEHHBIX B HEH HEPBHBIX OKOHYAHHH OIILy-
maeTcs HaMM Kak 0oJsib. MarepuanbHble H3MEHEHUS B
TOYKE yKOJa (IIOBPEXAECHHE KOXKHOTO MOKPOBA, pas-
JApaX€HUE HCPBHBIX OKOH‘IaHHﬁ, BOCIIPHUHUMAIOMINX
00I1b) BBI3BAIM COOTBETCTBYIOUIHH (DPH3NOIOTHUECKHUH
IpoHueCcC B HEPBHBIX MYTAX, NEPEAAIOMINX CUTHAJIBI B
LIEHTPAJIbHYI0 HEPBHYIO CUCTEMY, U B KIIETKAX CIIWH-
HOT'O ¥ FOJIOBHOT0 Mo3ra. Haiiie co3HaHne BOCIPUHSIIO
9TH MaTepHajbHbIe N3MEHEHUS KaK OLIyIleHHe OOIH.

[TosToMy, oulylieHHe BO3HUKAeT B KIETKax IoO-
JIOBHOTO Mo3ra Onarojapsi pasipaK€HUIO BOCHPUHH-
MAIOIHX JJIEMEHTOB KIICTKH - peyenmopos.
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OurymmeHne BO3HUKACT B pE3y/IbTaTe BO3ICHCTBHA
BHEIITHETO MHPa Ha OPTaHbl 9yBCTB H, CIIEA0BATEILHO,
3aBUCHUT OT OKpY’Karolleil Hac cpenbl. B To e Bpems
OHO CBSI3aHO CO CTPOCHUEM M COCTOSIHUEM HAIUX Op-
raHoB 4yBCTB. [lo3TOoMy, omryimeHue, oTpaxas o0beK-
THUBHO CYILECTBYIOUINH, HAXOASIIUNCS BHE HAIIETO CO-
3HAHMS MaTepPHANbHBII MHUpP, HOCUT XapakTep cyObek-
TUBHOTO BoctpusTus. [To cBoelt popme yenoBeueckoe
omryuieHue cyobekTHBHO. HO OHO 0OBEKTHBHO IO CBO-
€My COZEp KaHUI0, II0 CBOEMY UCTOYHHUKY, IO CBOEMY
MPOUCXOXKACHUIO.

Bocnpustue u aHanu3 pa3fpakeHUH OCyIEecTB-
JSIETCSI B OPTaHU3ME KUBOTHBIX M YEJIOBEKA CIIOKHBIMHU
CUCTEMaMHM, KOTOphele, o npemioxenuto W. I1. Ias-
JI0Ba, HOCSIT HA3BAHUE AHANUZAMOPOS.

AHanu3aTophl SBIAIOTCS TEMHU KaHAJaMU CBS3H,
10 KOTOPBIM B MO3T OCTYMaeT HH(POPMAIHSI 000 BceM,
YTO COBEPIIACTCS B OKPYKAIOIIEM MUPE U BO BHYTPEH-
Hell cpele opraHusMma. biarogaps TeCHOMY B3auMO-
JIEUCTBUIO APYT C JIPyrOM aHajIu3aTopbl UMEIOT BO3-
MOJKHOCTh OXBAaTHUTh MAaKCHMAaJlbHOE KOJIMYECTBO pa3-
,upanceHHﬁ U BbBLJCIUTH H3 HUX HaI/I6OJ'Iee Ba’XHbIC
CyLIECTBEHHBIC U HEOOXOAUMBIE IS Iesieco00pa3Hoil
JEATENIBHOCTH OpraHu3Ma. UWCIIO aHalu3aToOpoB HE
OTPAaHWIMBACTCS ISTHIO YYBCTBAMH, W3BECTHBIMH CO
BpEeMeH APHCTOTENSA. AHAIN3 COOBITHH, TPOTEKAIOIINX
BO BHEIIIHEH M BHYTPEHHEH cpelax, OXBaThIBAET MHO-
JKECTBO CHCTEM. be3 3Toro To4yHOro aHanm3a MpOCTO
HEeMBICIIMMa perymsinus GyHKIui. B aTom miane, Be-
POSITHO, MOKHO TOBOPHTb U O 00I€60M ananuzamope,
T.¢. 00 aHATOMO-()U3UOJIOTHUECKOM CHCTEME BBIIIEIISIO-
e, aHanusupytoried u aupGepeHIUp YOI crem-
(buyeckue GoneBble pa3IpaKEHUS.

IIpu sTOM, Ka)AbIH aHAaIU3aTOP COCTOUT U3 BOC-
MPUHUMAIONIEH CHUCTEMBI, IEHTPOCTPEMHUTEIHHOTO
(4yBCTBHUTEIIFHOTO) HEPBHOT'O BOJIOKHA, HU3IIETO
HEPBHOTO IIEHTPa B CIIMHHOM MO3T€ W, HaKOHEll, BBIC-
IIero HEPBHOTO IIEHTpa B KOpe TrojioBHOTO Mo3sra. Oc-
HOBHOH aHaJIM3 NOCTyMaomeil nHpopManui Iponucxo-
JUT B BBICIIMX OTAENax ILEHTPAIbHONH HEpPBHOH CH-
cremsl. [Ipnuem, ananm3atopHast QYHKIHS TOJIOBHOTO
MO3Ta HEOTPBIBHO CBSI3aHA C €T0 CHHTETHYECKOH Jiesi-
TEJNBHOCTBIO.

«HepsHas cucrtema, - nucan WM. I1. ITaBnos, ects
Bceryia OOJIBIIUI MM MEHBIIUI KOMILJIEKC aHajIu3a-
TOPHBIX IPHOOPOB, aHATH3aTOPOB. ONTHYECKHI OTIEI
BBIJIEIISIET JUISI OPraHU3Ma CBETOBBIE KOJIEOAHUS U aKy-
cTuueckue. B cBoro ouepenb Kaxablil U3 3TUX OTJENIOB
JPOOHT COOTBETCTBYIOLIYIO YacTh BHEIIHETO MUpa Ha
JUIMHHEHIINH psJl OTAEIbHBIX dyeMeHToB. K kaxxaomy
JTAHHOMY aHAJIN3aToOpy AOJDKHBI OBITh OTHECEHBI Kak
nepudeprueckue npuOOPH BCEBO3MOXHBIX adde-
PEHTHBIX (L[eHTpOCTpeMI/ITeHBHBIX, YYBCTBUTCIBHBIX U
1p.) HepPBOB (TpaHCc(HOPMATOPHI, U3 KOTOPBIX KaXKIBIA
MpeBpamaeT B HEPBHBIA MPOIECC TONBKO OINpeeNeH-
HYIO SHEPTHIO), TAK M CAMU HEPBBI, M KJIIETOYHBIC MO3-
TOBBIC KOHIIBI. OTCIO]la TIOHATHO, YTO B aHaJIMU3aTOpP-
CKOM paboTe yJacTBYIOT Kak Te, Tak M Apyrue. bonee
HU3KHE CTENEHH aHalu3a CBOMCTBEHHBI, KOHEUHO, U
HU3IIUM OTJENIaM HEPBHON CUCTEMHI ... TaK KaK opra-
HU3M, JIMIICHHBIA TOJOBHOTO MO3ra, OTBEYaeT OYEHb
Pa3NIUYHO HA pa3IMYHbIE 10 MECTY, UHTEHCUBHOCTHU U
Ka4eCcTBY pPa3Ipa)KCHHUs €ro BHEIIHEHl MOBEPXHOCTU.

Ho Beictmii ToHwalmmii aHanu3, HaA KOTOPBIM CIIO-
COOHO ITaHHOE JKMBOTHOE, JOCTUTACTCS TOIBKO MPH TO-
MOIIY OOJBINUX MOTYIIapHii».[3]

[lepBrlii curHan 0 BO3HUKHOBEHUU Pa3pyLIUTENb-
HOTO, CITOCOOHOTO BBI3BATH OOJIB MpOIlecca IOIyJaoT
peuentopsl. PazapaskeHne penentopoB TpaHchopmu-
pyeTcsl B HadainbHOE 3BeHO OosieBoro oinymieHus. [To-
TOK UMITYJIbCOB, BO3HUKIINHI B PELENTOpaXx, MOCTYNaeT
B ICHTPAIBHYIO HEPBHYIO CUCTEMY M, IPOUAS LEIbI
pS IPOMEXYTOYHBIX MHCTAHIMH, JOXOIHUT JO BBIC-
LIIEr0 PacIopsANTEIBHOTO OpraHa - KOpbI OOJIBIINX 110-
JIyllapuii roJI0BHOro Mosra. I Tosbko 31ech mocry-
muBIIas WHOOpMAIHA THepepadaThBaeTCsl B IYBCTBO
6omm.

[t Toro 9TOOBI HOHATH, KAKUM 00pa3oM BOCTIPH-
HUMaeTcsl 00JIeBoe pa3apakeHHe U KaK BO3HUKAET 00-
JICBOE OIIyIIEeHUE, HeOOXOIMMO XOTs OBl B 00IIHX dep-
Tax NPEICTaBUTH JEATEILHOCTE HEPBHOW CHCTEMBI Ue-
JIOBEKA U >KMBOTHBIX. YUEHUE O HEPBHOU CHUCTEME -
HUCKJIIIOUUTCIBHO BaH(HbIﬁ, HO BO MHOTMX OTHOLICHHUAX
JlaJieKo elle He WM3YYeHHbBIH paszzesl (H3HOJIOTHH U
ecTecTBO3HaHUs1. MHOroe yxe paszbsCHEHO, pacuud-
POBAHO U MOHATHO, MHOT'OC OCTA€TCA HCACHBIM, CIIOP-
HBIM, TPyJHOOOBSICHUMBIM.

HepBHoii cucTeMe npuHaIIeKHUT BEAYIIas pOJIb B
Tporeccax MPHUCIOCOOICHUS )KUBOTHOTO OPTaHU3Ma K
oKpyxatommeil cpene. OHa CBA3BIBACT U COCAMHSET B
€IMHOE 1IeTI0€ OT/EIbHBIC OPTaHbl M TKAHHU, BOCIIPUHH-
MaeT BHEIIHNE W BHYTPEHHHUE Pa3lpakKeHHs U pearu-
PYET Ha HUX OIpeeJICHHBIM, 3aKOHOMEPHBIM 00pa3oM.
HepBHasi cucTemMa ocyecTBIISIET PEryJIsIHIo BeeX Gu-
3MOJIOTHYECKUX IPOIECCOB, MPOTEKAIOIUX B Opra-
HHU3MeE, U 00eCreYrBaeT ero cioxHewee (yHKINO-
HaJbHOE eMHCTBO. HepBHas cucrema ennHa B aHATO-
MUYECKOM CTPOCHHMHU M BO BCEX (1)H3I/IOJ'IOFI/I‘I€CKHX
TIPOSIBJICHUSIX, XOTS €€ M IIPHHATO JAETUTh Ha IEHTPAJIb-
HYIO HEPBHYIO CHCTEMY (TOJIOBHOW M CIIMHHOM MO3T) U
nepudepuIecKyro HEpBHYIO CHCTeMY (HEpBHbBIE OKOH-
YaHUs, CTBOJIBI M y3JIBI).

HepBHas kierka

HenosropumMoe 1o o¢opMieHHIO U MHOrooOpa-
3UI0 CTPYKTYpa HEPBHOM CUCTEMBI COCTOUT U3 MHOTUX
MUWJIMAPJAOB OTACJIBHBIX CTPYKTYPHBIX 3JIEMECHTOB -
HEPBHBIX KIETOK (Heliponos). J1eaTenbHOCTh HEPBHOTO
armapara B CJIIOKHBIX MHOTOKJICTOYHBIX OpraHu3Max
CBOJIUTCS K B3aUMOJECHCTBUIO HEMPOHOB APYT € APYIOM
U C 3JIEMEHTaMH Pa3JIMYHbIX OPraHOB M TKaHEH.

ITo BHeIIHEMY By HEHPOHBI - HAXOASTCS JIN OHU
B KOpE TOJIOBHOTO MO3Ta, B CEPOM BEIIECTBE HIKENE-
XKaIKMX OTJEJIOB HEPBHOW CHCTEMBI, B MO3XKEUKE WIIN
HEpPBHOI CUCTEMBI, B MO3KEUKE WU MEepUPEPUIECKUX
HEpBHBIX y3/IaX U Tak Jajee, U OTIMYAOTCs OHU JpYyr
oT apyra (GpopMoii, BeIMINHOMN, KOTUIECTBOM U Pa3HO-
obpasueM OTpocTKOB. OmmHcaHbl «ITUPAMHIHBICY,
«3BE3TYATHIEY, KOP3UHOOOpA3HBIE» M «BEPETEHOO00-
pa3Hble» HepBHbIE KieTKH. HeWpoHbl pasnuyarorcs
TaKK€ CTPOCHHUEM 1HUTOIIa3MBbI, (I)I/ISI/IKO-XI/IMI/I‘IG-
CKHMH CBOﬁCTBaMH, CIIOCOOHOCTBIO OKpalInuBaTbCA
pa3IMYHBIMM KpacKaMH, HaIWYHMEeM CIEHH(UIECKUX
BKJIFOUCHHH, 3¢pEH U MHBIX COCTaBIIIOIMX. BennunHa
HelpoHoB konebiercs ot 5 o 150 x 108 meTpa, B 3a-
BHUCHMOCTH OT 1I€JIEBOTO Ha3HAYCHUS U (PU3HOJIOTHYE-
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ckux ¢QyHKIUH. Bo Bceld HEpBHOW CHCTEME HACUUTHI-
BaeT 10 20 mupa. HelipoHoB. Kakblil M3 HUX COCTOUT
W3 Tela KJIeTKU, 3HAYUTEIHFHOTO YUCIIa OTPOCTKOB, TaK
Ha3BIBAEMBIX JICHIPHUTOB (IIOJYYIHBIINE CBOC HA3BaHUE
M3-3a CXOJCTBA C KPOHOW JepeBa), W UIMHHOTO BO-
JIOKHA - aKCOHA WK Helpura (puc. 1).

[Tpu Gosee riryOOKOM M3y4EHHH C TIOMOILBIO CBe-
TOBOT'O WJIM 3JIEKTPOHHOTO MMKPOCKONA B HEWpOHax
Pa3IMYHBIX OT/EJIOB HEPBHOI CHUCTEMBI MOXKHO OOHa-

PYXUTH elle 0ojiee TOHKHE XapaKTepHbIe 0COOSHHO-
CTH. BBIJIO IpeANPUHSITO MHOKECTBO MOTIBITOK CO3/1aTh
MOAJMHHYI0O MOJENb HEHpOHa, MCHONB3YS A1 3TOU
LIET MUKPOCXEMBI 1 MUKPOKOMIOHEHTHI. Ho Mozmems-
HBIE OIIBITHI TOBKO MOATBEPMIIN, YTO HEPBHAS KIETKa
— 3TO CJIO)KHEUIINM OpraHu3M, TOYHBI U COBEPLIECH-
HBI}, C KOTOPBIM HE MOKET CPAaBHUTHCSI HU OJTHO JIEK-
TPOHHOE YCTPOICTBO, CKOHCTPYHPOBAHHOE PyKaMH de-
JIOBEKA.

Puc. 1. Cxemamuueckoe uzobpadicenue HelpoHa u CUHANCa
1 — meno nepenou kremxu; 2 — dendpumvl,; 3 — cunanmuyeckue OJsIUKY AKCOHO8
PA3IUYHBIX HEPEHBIX KIEMOK HA 0eHOpumax; 4 — akcow; 5 — MbluledHoe 80I0KHO,
6 — musnunosas obonouxa c nepexsamamu Paneve; 7 — nepexod nepenozo 6010kHA
(axcona) 6 cunanmuyeckyro oKy, 8§ — CUHAnMU4ecKue ny3uipbku, cooepoicawue
Mmeduamop, 9 — nocmcunanmuvecxas memopana, 10 - mumoxouopuu

U, HECMOTPsI HAa CBOIO MUKPOCKOIHMUYECKYIO BEIU-
YUHY, HEHPOH HEOJHOPOJEH KaK IO CBOEMY COCTaBy,
Tax u o GpyHkuusaM. Kaxkaplii oTen ero umeer ocodoe
npegHa3HadyeHue. AKCOHBI U JEHJAPUTHI OTIHYAIOTCS
JIPYT OT Apyra He TOJIBKO CTPOEHHUEM, HO M (PU3HUOIIOTH-
YECKHUMH CBOMCTBaMHU. J[eHAPUTHI MPOBOIAT BO3OYXK-
JICHHE K TeITy KJIETKH, aKCOHBI Jke OT ee Tesa. Cienona-
TENbHO, (PYHKIIHS ISHIPUTOB 3aKITI0YaeTCs B cOOpe MH-
(hopmarmy, a akCOHOB - B €€ pacCIIpOCTpaHEeHIH. AKCOH
OJHOW HEpPBHOM KJIETKA 3aKaHUMBAETCS HA JIEHIpUTaX
WX Ha IOBEPXHOCTH JIPYToOi, WIIN BCTYMAeT B KOHTAKT
¢ opraHamMu —ucnoiHutesnsMu. [Ipu paccmoTpeHun
CTPOEHHMSI IO MUKPOCKOIIOM, Ha JEHIpUTaX oOHapy-
JKMBAIOTCS HEOOJIBIINE BBIPOCTHI, IIOXOXKHE HA LIMIIBI.
OHM ¥ NOTy4MIM Ha3BaHME wiunukog. I'0JOBKU ITHX

00pa3oBaHMii BCTYNAIOT B CONPHUKOCHOBEHUE C BETOU-
KaMH aKCOHOB Jpyrux kietok. Ilpm sToM, oTpocTku
KJIETOK (ICHPUTHI M HEHPHUTHI) CONPHUKACAIOTCS, HO HE
cpacratorcsl. [1ogoOHOTrO posia KOHTaKThl Ha3bIBAIOTCS
cunancamu. braronaps HaJIM4WIO CHHAIICOB HEPBHBIE
CHTHAaJIbl UMEIOT BO3MOXHOCTb MEPEXOJUTh C OJIHOM
KJIETKH Ha JApYryro. UHCII0O KOHEYHBIX CHHAICOB Ha
Telle HepBHOM KJIETKH UM Ha JIEHIPUTAX MOXET JTOCTH-
ratb WHOTJA HECKOJBKHUX ThHICSY. DTO 3HAYUT, UYTO
HEepBHAs KJIETKa CMOCOOHA TMOJy4aTh CUTHAIBI OT
OTPOMHOT'0 YHCJIA APYTUX KIETOK.

OCOOEHHOCTBIO HEPBHOM KIIETKH SIBISIETCS €e
CIIOCOOHOCTD LIEIMKOM MJIM YaCTUYHO ITPUXOAUTH B CO-
cTostHUE BO30YkIeHus. Bo30yxkaeHue HacTymnaeT Jimobo
BCJICICTBHE TOJYYEHUs KICTKOW TeX WIIM UHBIX OIpe-
JICTICHHBIX CHTHAJIOB W3 BHELIHEH WM BHYTpEHHEH
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Cpensl OpraHu3Ma, JIN00 B pe3yabTaTe XUMHUYCCKUX H
(hM3MYIECKUX TIPOILIECCOB, MPOUCXOIAIINX B CaMOi
KJIETKE.

HepBHbIe KieTka HAYMHAIOT MOCHIIATH 110 AKCO-
HaM | TI0JIy9aTh 10 JCHIPHUTAM HUMITYJbCH (OT JIATHH-
cKkoro cioBa impulsus — Tom4gok, nodyxaenue). K pa-
0o4nM opraHam Hauiero tesna (K cepuy, MbIIIIaM, xKe-
Jie3aM U T. JI.) IO HEPBHBIM BOJIOKHAM HJIyT CUTHAJIBI,
BCJIC/ICTBHE YETO OPTaHbl IIPUXOJASAT B COCTOSIHHE BO3-
oyxnenus. [lepexom BO30YKICHUS C OTHOM KICTKH Ha
JPYTYI0, 3TO OUEHb CIIOKHBII MpoIiecc, TOHKUN Mexa-
HHM3M KOTOPOTO M3y4YeH, HO HE B MIOJIHOM O00BEME.

CuHanTtuyeckuin
ny3blpek

MoTteHumnan
aencreua

Bxop Ca2+
B KNETKy

MoTeHunansaBMcuMbIn
Kanbuuesbln KaHan

OK3ouUunTOo3
HenpomeaunaTopa

CassbiBaHne
Henpomeanatopa
C ero peuenTopom

ITpn 31eKTPOHHOMUKPOCKOIIMYECKOM HCCIIEJ0BA-
HUHM JOCTOBEPHO IIOATBEP)KHACTCSA, YTO CHHAIC CO-
CTONT H3 J[BYX COIPHUKACAIOLIMXCA ITOBEPXHOCTEH,
OJHa W3 KOTOPBIX MPUHAJICKUT aKCOHY, a Jpyras
JICHAPHUTY WM Tely kietku. Ilpm yBenndeHun B He-
CKOJIBKO JECSITKOB THICSIY Pa3 CHHAIIC MPEICTABISIETCS
B BHJIE €M, ITMPUHOM 0K0JI0 2 HaHOMeTpoB. [ToBepx-
HOCTh aKCOHa, OO0palleHHas K CHHAICy, MOJIy4uia
Ha3BaHUE MPECUHANTHYECKOW MeMOpaHbl (000s0uKa),
a JIeHpUTa — IOCTCUHANTUYEeCKOH (pHcC. 2).

HaTtpuesbin
KaHan

KaHan

YpaneHue
Hepomeauartopa

MocTeuHanTuieckune

cobbITUA

Puc. 2. Cmpyxmypa cunanca

B oxoH4aHWMHM akcoHa, OGiaromaps JMEKTPOHHOMY
MHKpPOCKOITy, ObUIO OOHApyKEHO IIeJIoe CKOIUICHHE
KPOILIEYHBIX ITy3BIPbKOB (6€3UK)106), HANOIHEHHBIX
XMMHUYECKHMHU BEIECTBAMH OIPE/CICHHOIO COCTaBa.
OTH BellecTBa MOTYT OBITh - MEPEAATINK, MEANATOP,
MOCPEIHUK HEPBHOTO BO30YXKIEHUS, OCYIIECTBIISIO-
11K IEPeX0/1 UMITyJIbca Yepe3 cuHaric. Yaiie Bcero 3To
— aNeTWIXONIMH, HOpaJpeHANH, CEPOTOHHH, TaMMa-
amuaoMacisHas kucinora (FAMK) u T. 1. Ilepemaua
HEpBHOTO BO30YXKICHUS ¢ HEHPOHA HA HEHPOH, C HEPB-
HOTO OKOHYAHWS Ha OPTaH-UCIIOJHUTEIh MPOUCXOIUT
MIPY y9aCTUH MEANATOPOB. ITO OYCHH Ba)KHOE 00CTOSI-
TENILCTBO, TOBEPUTh B PEaJbHOCTh KOTOPOTO OYEHb
JIOJITO HE JKellal BepuTh (u3uosioru. bes Besikoro
NpeyBeNNYEHHs] MOXKHO CKa3aTh, YTO OTKPHITHE XUMH-
4eCKOH MeIMalli SBWJIOCH OJHUM M3 HanbOoiee Ole-
CTSLIMX, KaK IPUHSATO HAa3bIBATH JIETAIOUIHUX IMIOXY, OT-
KPBITUH OMOJIOTHH JIBAIIIATOTO BeKa. [4]

PaznnuHble HEHPOHBI, B 3aBUCUMOCTH OT MX pac-
TOJIOKEHHUS, (PU3UKO-XUMHUIECKUX CBOMCTB, OOMEHa
BEILECTB, (PM3HOJIOTHYECKUX QYHKINI BO30YXKIArOTCS
WM, Ha000pOT, MPEKPaIIaoT CBOIO AEATEIHHOCTS (3a-
TOPMaXXMBAIOTCS) TIO/T BIMSIHUEM Pa3IMYHbIX MEIUATO-
poB. OTcro/ia ¥ BO3HHKJIO TPEJICTaBJIECHHE, YTO CyIIe-
CTBYIOT BO30YXKIAIOIMEe U TOPMO3SIINE MEIUATOPHI.
OTOMY 10 CHX TIOp OKOHYATEJIbHO HE PEIICHHOMY BO-
npocy OBbLIO MOCBSIIEHO HEMalIOe KOJIUYECTBO JKCIIe-
PUMEHTAIBHBIX paboT M TeopeTHYecKuX cropoB. Hamo

JyMaTh, 4TO OJHH U T€ )K€ XUMUYECKHEe BEIIECTBA B 3a-
BHCHUMOCTH OT yCJIOBHUI MOT'YT BBI3BIBaTh KaKk BO30yXK-
JICHUE, TaK U TOPMOXKeHUE (DYHKIIMIL.

HepBHBII MMITyTIBC TpeACTaBIIET COOOM CIIOXK-
HeWMi (pU3MKO-XMMHUUECKHI TPOLECC, CBA3aHHBIN C
NepeMeIeHNeM HEKOTOPhIX MUHEPAJIBHBIX BEIIECTB, B
YaCTHOCTH MOHOB KaJIMA M HaTpHs. B cocTosHuM mokost
WOHBI KaJMsl HaXOAATCS IPEUMYIIECTBEHHO BHYTPH
HEpBHOH KJIETKH, MOHBI HaTpHs Ha €€ HapyXHOW Io-
BEPXHOCTH. B mpoToruiasmMe HEpBHBIX KJIETOK HOHOB
kamust mpuMepHo B 30-40 pa3 Oorblre, 4eM B OKpyKa-
IOMIeH KIETKY TKaHEBOW >KHIIKOCTH, HOHOB YK€ HaTPHs
B §8-10 pa3 meHsbe. B cOOTBETCTBUH € 3THM, BHYTPH
KJIETKU Mpeo0IalaloT OTPULATEIbHBIE JICKTPHUECKHE
3aps/bl, a BHE ee - MOJOXHUTEeNbHEIE. M B TOT MOMEHT,
KOTJIa HEPBHBIH UMITYJIbC MPUXOTUT K OKOHYAHHUIO aK-
COHA, B TaK HAa3bIBAEMYIO CHHAIITHYECKYIO OJIAIIKY, TO
ITy3bIPbKH, COAEpIKAIME MEINaTop, JIOMAroTCs. Are-
TUIXOJHMH MU HOPaJpEHaIUH U3JIUBAETCS B CUHANTH-
YECKYIO LIeJIb U U3MEHSET IPOHULIAEMOCTb TOCTCUHATI-
TUYECKOH MeMOpaHBI: HOHBI KallUsl YCTPEMIIIOTCS U3
KJIETKH W pacloyaraloTcs Ha ee MOBEPXHOCTH, 00pa-
LIEHHOW K INENd, a MOHBl HAaTpUS BXOAAT B KIETKY.
DeKTpuuecKui 3apsii MeMOpaHbl MTHOBEHHO N3MEHSI-
€Tcs, BO3HUKACT pa3HHIa TOTEHIINAJIOB, U UMITYJIbC ITe-
PEXOIUT C aKCOHA OJHOM KIIETKU Ha JAEHIPUT APYToil.
Kak TOJIBKO MMITyNBC MPOIIEN CHHAIC, TO MEAHATOpP
pa3pyIaeTcs, HOHbI KA CHOBA OCTYMAIOT B KIIETKY,
a MOHBI HATPHsI BBIXOIAT M3 Hee. Beck 3TOT mpomecc
JUTUTCS O/IHY-/IB€ THICSTYHBIC JIOJM CEKYHJIBI (pHC. 3).
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A+X=AX —

MocTtCM
B e
BIX ——— nsapu ::::;F;m
peakuum 3auus 3aums

Puc. 3. Cxema nepedayu umnynvca

HepBHble BOJIOKHA TOKPBITHI OOJIBIIECH YacThiO
0007I0YKO#, KOTOpasi COAEPKUT 0co00e KHUPOIOI00-
HOE BEIICCTBO - MusauH. [103TOMy OHa HOCHT Ha3BaHUE
MUAJIMHOBOM, WM MSKOTHOW. BonokHa, He nmeroiue
MUDIITHOBOW O0OJIOYKH, HAa3BIBAIOTCS OC3MAKOTHBIMHU.
OHE MpHUHAJICKAT TIABHBIM 00pa3oM BereTaTHBHOM
HEPBHOM CHCTEME.

[ToaBoast UTOTH BBHIICONMCAHHOMY, MOXKHO JaTh
TOYHOE ONPENENICHHUE: CUHANC — IMO CMPYKMYPHOE 06-
pazosanue mexncoy aKkCoHOM U OeHOpUmom obecnedu-
sarouyee nepexo0 8030YHCOeHUsL C HEPEHO2O BOJIOKHA HA
UHHEPBUPYEMYIO UM KIEeMK).

A WcxXons U3 3a/1a4 CHHATICA MBI TIpe/ijIaracM KJac-
CU(PHUIIPOBATH B TAKOM BHJIC:

Ilo cmpoenuto cunanca:

1. IIpecunanTiueckas MeMOpaHa — OE3MHUEITIHO-
Bas MeMOpaHa, TOKPHIBAIOIIasi HEPBHOE OKOHYAHWE.
Dnexmpogo30youma.

2. INocTcuHanTHyeckass MeMOpaHa — 4acTh MeM-
OpaHBl WHHEBHPYEMOW KIIETKH, MpHIIeKamas Hero-
CPEICTBEHHO K HEPBHOMY OKOHYAHHIO. Xemo08030y-
Ouma. B HEpBHO-MBIIIEYHOM CHHAIICE CKEJIeTHOU
MBIIIIIBI HA3BIBACTCS — KOHYEBOU NAACHUHKOLL.

3. CuHanTiueckas meis — 00JIaCTh MEXIY Ipe- U
ITOCTCHHAIITHYECKOW MeMOpaHaMHu.

Ilo nepedaue unghopmayuu 6 cunancax:

1. B anexTpuyecKkux — MECTHBIE KPYTOBBIE dJIEK-
TPUUECKHE TOKHU.

2. B xumMu4eckux — ¢ IOMOIIbIO HEMpOMeIUaTo-
poOB.

Jis HarmsimHOTO 0TOOpaXKeHHS Tiepeaad nHPOp-
MaIl¥ B CHHAIICaX MOXKHO IMPEICTaBUTh BOT B TAKOM
Buze (puc. 4).

A - y4acTOK XMMH4ECKOH
nepepnayu.

b - y4acToK 31eKTpHYeCcKoH
nepepnayu.

1. MpecunanTuyeckan
MeMbpaHa.

2. MocTcuHanTHYecKas
MeMbpaHa.

3. CuHanTHYyecKas Lenb.

Puc.4.Cmpyxmypa cmewiannozo cunanca

A noamyro knaccugurayuio CuHancos Mul ipejia-
raeM MpeJCTaBUTh B CIEAYIONEM BUJIE:

1.1To pacnonoicenuro:

1.1. Hentpansnsie (B LIHC)

- aKCOCOMaTHYECKUE;

- aKCOAKCOHAJIBHBIC;

- aKCOJCHAPUTHYECKHE;

- COMacOMaTHYeCKHe H JIp.

1.2. Ilepucepnueckue (3a npenenamu [THC)

- HEpBHO-HEPBHbIE (B BEreT.raHIIINAX);

- HEPBHO-MBIIICYHBIE (CK. U IJI. MBILILBI, CEPILE);

- HEpBHO-KeJIe3UCThIE (B JKele3ax);

- MBIIIEYHO-MBIIIEYHBIE (TJI. MBIIIIIBI, CEPIIIE).

2. ITo cnocoby nepedauu cuznana:

2.1. Dnexkrpudeckwue (1. MbIIIsL, cepane, [THC —
1o 1 %);
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2.2. Xumudeckne (C MOMOIIBI0 HEHpOMeTuarTo-
poB).

Xumudgeckuit crocob nepenayn CHrHaJIOB y Yeio-
BEKa SIBJIICTCS] OCHOBHBIM (pHC. 5, 6).

3. Ilo ghynkyuu:

3.1. Bo30yxxnaromue;

TpecunanTuaeckas
7 waetounas vewdpana

Konnexconnt

HocTennanTuaeckan
KAerounan wembpana /

Tlopht coennsiomme
HHTORAAIMY ABYX
uciiponon

3.2. TopMmo3HBIE.

4. Ilo muny neiipomedouamopos:

4.1. XonuHeprudeckue (aeTHIX0IHH);

4.2. Anpeneprudeckue (HOpaapeHanH);

4.3. CepoTOHHHEPTHYECKIE (CEPOTOHNUH);

4.4. Nodpamuneprudeckue (1odamMun) u Ipyrue.

- IIupuHa CHHAIITUYECKOM
IEAH 5 HM

- IUaMeTp opel 1 HM

- IaJI€HHE TOKOB B 2-4
pasa

- 3aepzKKa [TPOBEACHUS
0,1 mc

Puc. 5. Dnexmpuueckuii cunanc

HexoTopble uccienoBaTenn NpennonararoT, YTO
0007109Ka HEPBHOTO BOJIOKHA UTPAET POJIb CBOEOOpas-
HOTO H30JIATOpa, MOMOOHO H30JSIIMOHHOW OOMOTKE
3JIEKTPUYECKOTO MPOBOJA. AKCOH, CBA3aHHBIN C KJIET-
KO, COXpaHsIeT CBOIO JKH3HECTIOCOOHOCTD, HO €CIIH €TI0

/LA

MpecuHanTUyeckum

MocTcuHanTUyeckni
nonkc
1 TV Tl

OTIENUTH OT KJIETKH, TO OH MOTHOHET. DTO MOITBEp-
KIIAET, YTO HEPBHASI KJIETKA TTOICPIKUBACT MUTAHHE U
HOPMAJIbHYIO JIESITEHOCTh CBOUX OTPOCTKOB.

MuToxoHapun

Henpocupunnel

Beaukynbl
C Mefuatopom

MpecuHanTuyeckasn
MemBpaHa

Hewnpomepuarop

PeyenTopbl

MocTeuHanTuieckas
MembBpaHa

DepMeHTHI,
paspyLatoujre
meguarop

Puc. 6. Xumuueckuii cunanc

HenpepbIBHOCTh HEPBHOTO BOJIOKHA  SIBISIETCS
00s13aTeNTFHBIM YCIIOBHEM ISl €r0 CIIOCOOHOCTH IIpo-
BOJUTH BO30YKAeHHEe. TOUHO Tak ke, Kak JIeKTpuye-
CKHii TOK He TIepeJaeTcst 1o MOBPEKACHHOMY Kalelto,
BO30YyXK/IEHHE HE paclpoCTpaHseTCs MO Mepepe3aH-
HOMY, TOBPEKICHHOMY WU OTPAaBICHHOMY KaKHM-
0o saoM HepBy. HepBHBIC BOJOKHA PacIiOIOKEHBI
IMyYKaMU B OOIIEM CTBOJIC M HIMEHYIOTCS nepugpepue-
ckum Hepgom. VIHTEpECHO OTMETUTh, YTO BO30YXKIe-
HHUE, PACIPOCTPAHSIONICECS [0 OJJHOMY HEPBHOMY BO-
JIOKHY, HUKOT/]a HE MEPEeXOIUT Ha COCEHHE BOJIOKHA.
CrHanTH4YeCKOe CTPOCHHWE HE IO3BOJISIET BO30YXKIe-
HUIO PaCIpPOCTPAHATHCS BO BCE CTOPOHBI, KaK IO BOJI-
HOBO#1 Teopuu. OHO Bcerja OPHEHTHPOBAHO B OJTHOM

OTIPE/ICTICHHOM HANpaBIeHHH. OJTO OYEHb CyIle-
CTBEHHO Il HEPBHOM AEATEIEHOCTH, TaK KaK HEPBHBIC
HMIIYJbCHl a/IpECOBAaHBI OOBIYHO B ONpE/ICICHHBIE,
CTPOTO OYEpUYCHHBIE YJIacCTKH opranu3Mma. Eciu Ob1 He
CYIIIECTBOBAJIO HM30JMPOBAHHOTO TIPOBEICHUS HEPB-
HOTO BO30YX/ICHUS, YEIOBEK JHIICH ObLIT OBl BO3MOX-
HOCTH TIPOU3BOJUTH TOHKHE MBIINICUYHBIC JBUKCHUS,
TpeOyIOMUe YYaCTHS OTICIBHBIX MBIIICYHBIX TPYIIIL,
KaK, Hal[puMep, UTpa Ha My3bIKaTbHBIX HHCTPYMEHTAX,
yIpaBJICHUEC CTAHKOM, ICYaTaHWE Ha TMHIIyIIeH Ma-
UHKE ¥ poune. [5]

Pedaexe

Ecmu mozeiicTBOBaTE KaKMM-HHOYIb pa3Ipaku-
TeJIeM Ha MOBEPXHOCTh KOXKH, HampuMep HIpPUKOC-
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HYTBCS K HEH MajbleM WA UTJIOH, TO B OTBET Ha pas-
JpaXCHHE PETENITOPHI IPUXOIAT B COCTOSHUE BO30YX-
JICHHS, KOTOPOE M0 YyBCTBUTEIBHBIM (IIEHTPOCTPEMH-
TEJNbHBIM) HEPBHBIM BOJIOKHAM TIEPEAAeTCs B CIIMHHON
Y TOJIOBHO# MO3T. OOpaTHBIN ITyTh 1O IICHTPOOEIKHBIM
W TBUTATEIEHBIM HEPBHBIM BOJIOKHAM IPOBOIHT UM-
MYJIBCHI U3 LIEHTPAIbHOIM HEPBHOM CHCTEMBI B MBI,
JKeJIe3bl, BHYTPEHHUE OpPTaHbl U T. JI.

Ecnu yenoBek HEYasHHO YKOJION Mayiel], TO OH
Cpa3y pe3KO OTIAEPTUBAET PyKY. DTOT pedIeKTOPHBIH
aKT SIBJIAETCS NPHUMUTHBHAS PEaKUUs LEHTPAIbHON
HEPBHOM CHCTEMBbI Ha OosieBoe omryiieHue. Bo3oyxme-
HHUE TpoOeXano MyTh OT pPerHenTopa K MEIIIIE Yepe3
MPOMEKYTOYHYIO CTaHIWIO — CIHHHOW Mo3r. OHO
HAYaJIOCh B BOCIPHHIMAIOIIEM PEIETITOPOM KOXKH, TIO-
CTYITIJIO TI0 IEHTPOCTPEMHUTECIFHOMY BOJIOKHY B UYB-
CTBHUTEIBHYIO KJIETKY CIIHHHOTO MO3Ta, MEpernuio Ha
JBUTATEIFHYI0 KJIETKY MO3ra W IO IEHTPOOEKHOMY
HEPBHOMY BOJIOKHY JIJOCTUTJIO MBIIII[BI, 32CTABHB €€ CO-
kpatutees. M. M. CedyeHOB MOKa3bIBal, YTO TaKOTO
poAa ABWKEHHs Ha3bIBAIOTCS OTPaXKEHHBIMH Ha TOM
OCHOBaHHH, YTO 3/IeChb BO30Yy)K/IE€HHE YyBCTBYIOIIETO
HepBa oTpakaercs Ha JBHKymeM. OH IHIIET, YTO 3TH
JIBIDKCHUS HEBOJILHBI U OHH SIBJIAIOTCS TOJBKO BCIIET 32
SIBHBIM pa3[pakKeHHEeM JyBCTBYIOIIEro Hepsa. Ho mpu
MOCJIETHEM YCIIOBHH MTOSIBIICHUE HX TAK JK€ HEM30EKHO,
KaK MaJeHre Ha 3eMIII0 JIF0OOTO Tela, OCTaBICHHOTO
0e3 omopkl, KaKk B3pBIB IOPOXa OT OTHA, KaK JesSTeIhb-
HOCTB BCSIKOW MAaIlTMHEI, KOTJ]a OHA IyIeHa B Xo. [1o-
3TOMY, 3TH JBIKCHHS MAIIUHOOOpa3HBI MO CBOEMY
MPOUCXOXKAEeHHIO. M MyTh, MO KOTOPOMY MPOXOAUT
HepBHbIi rpouecc npu pediexce, .M. CeueHoB npej-
JIOKHUIT HAa3bIBATh pegrexnmophoil oy2oil. [6]

Co3naHHasi BEJNMKUM (PaHIy3CKUM (H3HKOM,
¢dunotorom u ¢unocopom mepoi mosoBuHbl X VII
Beka Pene [lexkaproM kimaccudeckast TeopHsl peduiekca,
TpeOyeT Ha COBPEMEHHOM ypPOBHE 3HAHUH HEKOTOPHIX
YTOYHEHHH, a MOXET OBITh M YCOBEPIICHCTBOBAHUSI.
Hanpumep, maorne uccnenosatenu XX Beka (H. A.
Bepumreiin, [1.K. Aroxus, P. ['pannuT) noguepkuBaior,
Y9TO PeQIIEKTOPHYIO IYTy HEIb3s paccMaTpUBATh Kak
Pa30MKHYTHIH MyTh OT perenTopa o pado4yero opraHa
(oppexmopa). lexapt noBen pediekc 10 OTBETHOTO
JIeHCTBUA U Ha 3TOM OcTaHOBMICS. Ha camoM ke nmene
OTBETHBIN aKT Ha 3TOM He 3akaHuuBaeTrcsa. M KUBOT-
HOE, M YeJIOBEK OIICHUBAIOT PE3YJIbTAaThl COBEPIICH-
HOTO JEHCTBUS OT YCJIIOBHOTO WM 0€3yCIOBHOTO pe-
¢nexcoB. OT OpraHa-HCHOJHUTENS B LEHTPAILHYIO
HEPBHYIO CHCTEMY OYyZET MUJITH HOBBIH MOTOK UMITYJIb-
coB (oOpaTHas cBsI3b). HepBHas cucteMa morygaet mo-
CTOSIHHYI0O WH(]OpManuio O COBEpUIMBIIEMCS JeH-
crBuu. brnaronapst atomy peduiekTopHas «myray mpe-
BpaiaeTcs B peekTopHbIi Kpyr uin pedaekropHoe
KOJIbIIO, TI0 KOTOPOMY HEMpPEPHIBHO TEKYT CHTHAJIbI,
nepexaronie WHPOpManuio. Takoe KOIBIO HMEeT
MHOXKECTBO «BXOJIOBY» JJIs TIOCTYIUICHHs HHpOpMaIUU
KaK M3 BHEIIHET0 MUpA, TaK 1 U3 paboyero opraHa.

W3BecTHO 60MBIIOE KOIMYECTBO Pa3HOOOpa3HBIX
pedIeKTOPHBIX aKTOB KaK y XXMBOTHBIX, TaK M Y UeJIO-
Beka. OnycaHo MHOXKECTBO NPOBOJMMBIX PaHEE OIlbI-
TOB, KaK HOTPYKEHHE B CJIa0bli pacTBOpP KHCIIOTHI,
YKOJI JIANK{ y 00€3IJ1aBJICHHOM JIATYIIKH BBI3BIBAIOIINE
crubaHue KOHEUHOCTH M OTJEPIUBaHUE €€ BCIIEICTBUE

cokpameHus crud Meimi. Ho Tak kak jsrymika o0es-
TJIABJICHA, ¥ CJIEJOBATEIBHO, TOJIOBHON MO3T HE IPUHH-
MaeT yJacTHsl B 3TOM JBHTATENLHOM akTe. To, cruba-
HHE KOHEYHOCTH TPOU30ILIO pediexTopHo, Oe3 yda-
CTUSl BBICIIUX OTHEJNOB LEHTPAJIBHON HEPBHOM
cucteMsl. JIarymika He BOCIPHHHMAET OOJICBOTO pas-
JpaXXeHus, Ho, TEM HE MEHee, OHa OTAEPTUBACT JAIKy.

Taroke, MBI TIPOBETN PKCIEPUMEHT, YTO €CJIU MO-
JIOXKUTh Ha KOXY TaKOW JIATYHIKH Kyco4ek (uibTpo-
BaJIbHOW OyMmaru, CMOYEHHOW JIMMOHHOW KHCJIOTOM, TO
OHa HEMEAJICHHO HauWHaeT ero cOpachlBaTh 3aJHEH
nankoi. Takxke, y uesloBeKa pasfpakeHHe KOXKHU IO-
JIOIIBHI BBI3BIBACT Pe(ICKTOPHOE CTHOAHWE CTOIBI U
ManblieB. A BKJIAJBIBaHHE COCKAa MAaTEPH B POT TPYA-
HOTO peOeHKa BEAET K MOSBICHUIO Pe(ICKTOPHBIX CO-
caTeNIbHbIX ABM)KEHUHN. [IpUKOCHOBEHHE K pOTOBHULE
IJ1a3a y 4eJI0BEKa M )KHBOTHOTO MPUBOINT K OBICTPOMY
CMBIKaHHUIO BEK.

Ham gacto MPpUXOAUTCA CTAJIKUBATBCA C TaKUMHU
CIIOKHBIMU pe(bﬂeKTOpHI)IMI/I peakuusAMH, KakK 4Yuxa-
HUe, Kalllellb, pBOTA, IJe 00s3aTeNbHBIM HadyaaoM Ta-
KOro peduekca sBISETCS YyBCTBUTEILHOE pasjipaxe-
HUEC OIPEACIICHHBIX BOCIPHUHHUMANOMINX CHUCTEM, a B
(uHAIE IPOMCXOANT CEpHs MBIMIECYHBIX COKPAIICHUH.
UnxaHue BO3HMKACT IPH PA3IPAKEHUN CIU3HCTON
000JIOUKH HOCa, KallleNlb MPU pa3IpakeHHH T'OPTaHH,
pBOTa HACTYMAaeT MOCJIE pa3fApaKeHUs 3aJHEH dYacTh
nojoctu pra. IIpy MOBBIIEHNN KPOBSHOTO NAaBICHUS
Ppa3paxaroTCcs OKOHIAHUS [IEHTPOCTPEMUTEIIBHBIX He-
PBOB, 3aJIOKCHHBIX B OIIPCACIICHHBIX Y4aCTKaxX KpOBC-
HOCHBIX COCYZIOB (Q0PThI, COHHOW apTepuu), u Oiaro-
Jlapsl HAIUYHIO CJIOKHOTO peduIeKTOPHOT0 MEXaHHW3Ma
B HeﬁCTBHe BCTYIIAarOT MHOT'OYUCJICHHBIC HpI/ICHOCO6I/I-
TCJIBHBIC MCXAHU3MbI, CHUKAIOIIUC TaBJICHUE KPOBH.
PaciupeHue nerkux npu BIoxe NPUBOJUT B IEHCTBUE
pedIeKTOPHBIA MEXaHU3M, BBI3BIBAIOIINH BBIIOX. 3y
BBI3BIBAET YecaTeIbHBIN pedIIeKc 1 MOXKHO MPUBOJIUTH
TIPUMEPBHI €1l1e MHOKECTBO.

HccnenoBanne peaekcoB UMeeT BaKHOE 3Haue-
HHE B MEIUIMHCKOHM NpaKTHKE, TaK KaK 3TUM IIyTeM
MOJKHO COCTaBHTh 3aKJIIOYEHHE O COCTOSHHHU pa3ind-
HBIX OTJEJIOB LICHTPAJIbHON HEPBHOM CUCTEMBI.

B ocnose KU3BHCACATCIbHOCTH XHBBIX CYIIECTB
JISKUT pedIIeKTOpHBIH Mexanu3M. OH 00yCIIOBIUBACT
peaxIio OpraHu3Ma Ha eiicTBHE Pa3HOOOPa3HBIX pa3-
JIpaKUTEJIeH, KaK BHELIHUX, TaK U BHYTPEHHHUX. Pa3-
JT4Hble (u3nueckue (akToOphl, a TaK)Ke XUMHUYECKHE
BEIIECTBA, MOTYT BIUSTh Ha JEATEIbHOCTb OTAEIBHBIX
OpraHoB, pazJpaxas Inepupepruueckue OKOHYAHUS
LEHTPOCTPEMHUTEIILHBIX HEPBOB, T. €. PEIIEKTOPHBIM
IIyTeM.

YKOJI KOXXH BBI3bIBaeT 00i1b. OT/IepruBaHue PyKH
WKW HOT'Y, B3AparuBaHUE, MOoJACPruBaHue MBIIIIT — pe-
aKus opraHu3Ma Ha 6oseBoe pasapaxenue. OHa ocy-
IIECTBIIETCS MTOCPEICTBOM CIMHHOMO3TOBOTO pe-
(nexca 6e3 y4acThs BBICIIUX OTACIOB IEHTPATBHON
HEpBHOU cucTeMbl. CHTHAJI OMACHOCTH M pa3pyIICHUs
— 9yBCTBO 0OJIH, KOTOpPOE BBI3BIBACT LIEIb pedexTop-
HBIX PEaKIfi{, HaPaBJIEHHBIX K OciabiIeHuro 0oiau 1
yCTpaHEHUIO onacHoCTH. B To xe Bpemst, OoseBas nsu-
raTejibHasl peakLusl sBJIETCS Lenblo pediekcos, cro-
COOCTBYIOIINX COXPAHEHHUIO LIEJIOCTH OpraHu3Ma U €ro
BUJA.
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BoneBbie (HOMMIENITUBHBIE) PEQIIEKCH OTIHNYA-
I0TCS HEKOTOPBIMH XapaKTEPHBIMH OCOOCHHOCTSIMU.
Bo-mepBeIX, OHH COIPOBOXKIAIOTCS JBIDKCHUSIMH,
HaINpaBIECHHBIMH K 3aIIUTE WM YCTPAHEHUIO BO3ZICH-
CTBHS, BBI3BIBAIOIIETO 001b. Bo-BTOpBIX, OHM MOaB-
JSFOT BCE JIPYTHE OJHOBPEMEHHO BO3HHKAIOIIUE pe-
¢nexcel. CrienoBaTeNIbHO, OHHM SBJISIOTCS HANOOJIEe MO-
TYYUMH,  JOMUHHUPYIOIIMMH B  JEATEIHHOCTH
opranusMa pediexkcamu. M, HaKOHel, OHH HACTOJILKO
MOBEJINTEJBHBI, YTO OPIaHU3M JIAJIeKO He BO BCEX CIIy-
qasx CII0COOEH UX 3aTOPMO3UTh.

B noBceiHeBHO KM3HU BBICIINX KUBOTHBIX U Ye-
J0oBeKa pe(IEeKTOpHAS [ESATENbHOCTh LEHTPAIBHOMN
HEPBHOM CHCTEMBI TPOTEKAET 3HAYUTENBbHO Oosee
CJIO’KHO, Y€M 3TO TPEJCTABICHO M OINHCAHO B MEAH-
LMHCKOH nuTepaType. B HEll IpUHUMAIOT yyacTue pas-
JMYHBIE OTAEIBI CIIMHHOTO U TOJIOBHOTO MO3Ta, BKIIIO-
Yasi €ro BBICIINE OTJEINBI - TOJKOPKOBBIE IEHTPHI U
KOpY OOJBIINX MOTYIIApHiA.

Ho Bce-Taku peduiekc sBiIseTcss OCHOBHBIM BUAOM
JIeATENIBHOCTH HEPBHOU cucTeMbl. «Bce akThl co3Ha-
TEJBHOM M 0ECCO3HATENILHOM JKU3HU IO CIIOCO0Y Mpo-
UCXO0XJICHUS CYTh pediiekchbl», - mucan 1. M. CeueHoB.

YcioBHBIH peduiexc

CawmpbIii 00BI9HEIN (0€3yCIOBHEIN) peIeKTOPHBIH
aKT, OCYIICCTBICHHBIH B Pa3IMYHBIX YCIOBHSAX Uepes3
CIMHHOM, IPOJIONTOBATHIA 1 TOJIOBHON MO3T, SIBIISICTCS
BPOXKICHHBIM M HE TPEOYET OT )KMBOTHOTO BBIYUKHU MITH
TpeHupoBKu. Ho cymmecTByeT odeHb OOJbIIOE YHCIO
NPUOOPETEHHBIX B TEYCHUE WHIMBHUAYAJIbHOH >KU3HU
YeJIOBeKa MIIM )KUBOTHOTO PedIeKcoB, MyTh KOTOPHIX
MPOXOAUT TOJBKO Yepe3 BBICIIHE OTJEINbl TOJIOBHOTO
Mmosra. Takue peduiekchl MOJNyYHid Ha3BaHUE VCI0G-
Hble, TAK KaK OHU 00pa3yroTCsl U COXPAHSIOTCS TIPH CO-
OJII0JIEHNH OTIPEIeNICHHBIX YCIOBHI.

VYdenue 00 yCIOBHEIX peduiekcax pazpaborano 1.
[1. TTaBIOBBIM M €r0 MHOTOYHCIEHHBIMH yYEHUKAMH.
W3ydast MeToI0OM YCIIOBHBIX pediekcoB paboTy 00Ib-
MUX Nodymapui mosra, [1aBioB co3man HOBYIO 00-
JacTh (PU3UOJIOTHH — YyeHue O Gbicuiell HepBHOU Oes-
menvHocmu. braronapst METOly YCJIIOBHBIX pedIIeKcoB
MBI TOJYYHJIM BO3MOKHOCTh OOBEKTHBHO, CO CTPOTO
Hay4YHBIX [TO3MLUH 3y4YaTh NOBEICHHUE YEIOBEeKa U KH-
BOTHBIX.

YcnoBHbIE peduieKchl 00pa3yloTcs Ha OCHOBE pe-
(hnexcoB 6€3yCIIOBHBIX, BPOKIACHHBIX. J[J151 TOTO 4TOOBI
o0pazoBajicst YCIIOBHBIN peduieKc, He00X0IMMO COBIa-
JICHWEe BO BPEMEHHM KaKoro-imbo Oe3pasyiMuyHOro uis
OpraHu3Ma BO3/IEHCTBUSI C TEM HJIHM MHBIM BPOXJIEH-
HBIX pedlieKcoMm.

Ecnm, ckaxxeM, B TeueHHe psijia THEH BCIIBIXHMBa-
HHE JICKTPUYECKOH JIAMITOYKH U TIPHEM IHIIH COBIIA-
JIAf0T BO BPEMEHH, MEXK/1y YCIOBHBIM pa3ipakeHueM (B
JIAaHHOM CJTy4Jae BCIIBIXMBAHUE JIAMITOUKH) U O€3yCIIOB-
HBIM peduiekcoM (OT/IeIeHHe CIIOHBI BO BpeMsi IIpreMa
M) odpasyercs BpeMeHHas cBsi3b. Kaxknoe 3axwura-
HHUE JIAMIIOYKH OyIEeT CONPOBOXKAATHCS OTIEIICHHEM
CJIIOHBI HE3aBHCHUMO OT TOTO, ITOJIy4aeT WM HE IOJy-
yaeT cobaka nuiy. JKMBOTHOE HaAYMHAET pearnpoBaTh
Ha 32)KUTaHUE JIAMIIOYKH KaK Ha CUTHAJ ITOJyYEHUs
€/IBL.

Paznpaskurenu, coBnasaromue BoO BpeMeHa ¢ pas-
JUYHBIMU O0€3yCJIOBHBIMU peduiekcaMu (ITUILEBBIMY,

3alIUTHBIMHU), CTAHOBATCA ISl )KHBOTHOTO CHUTHAJIOM,
MPEAYNPERAAOIMUM €0 O IHINE, O NPUOIIKCHUH
OIIACHOCTH, 00 N3MEHEHHAX BO BHEIIHEH Cpeie.

PebeHoK, cxBaTHBIINIT pydKOH IIaMs CBEYH, HE
MIOTSIHETCS K HEMY BTOPHYHO, €CJIM TEpBasi MOIBITKA
COIIPOBOKAATAach 0xoroM. besycmoBHsIi pediexc (0T-
JICPTUBaHUE PYKH ITpU OOJICBOM pa3/ipa)kKEHUN) SBUJICS
B JJAHHOM CJIyyae OCHOBOM AJIs 00pa30BaHUs YCIOBHO-
peduekTopHOit cBs3U. MOKHO IPUBECTH HEMAJIO TPH-
MEpOB U3 MOBCETHEBHOH JKM3HHU, XapaKTEePHU3YIOLINX
00pa3oBaHKe U TOPMOKEHHE YCIIOBHBIX peduiekcoB. 1.
I1. TIaB7OB HEOAHOKPATHO MOAYEPKUBAJ, YTO YCIOB-
HBIE pe(IIEKChl BO3HUKAIOT 10 NMPUHINIY BPEMEHHOMN
CBSI3H. B KOpe T0oJI0BHOTO MO3ra IMPOMCXOIUT 3aMbIKa-
HHUE MEXXIY HEPBHBIMHU KJIETKaMH, BOCIIPHHAMAIOLINMHI
YCIIOBHOE pa3fpaKeHUE, M KIETKaMH, BXOIIIMMHU B
COCTaB AYTH OE3yCIIOBHOTO BPOXKAEHHOTO pediekca.
W3MeHsI0TCS yCIIOBHSA, U TaHHAs yCIOBHOPE(ICKTOP-
Hasl CBSI3b Yepe3 TOT WJIM MHOM NMPOMEXYTOK BPEMEHHU
MOXET HCYE3HYTD. DTO HOCHUT Ha3BaHHE yracaHus
YCIOBHOTO peduiekca.

VY CIIOBHBIM pa3apa)xKUTEIeM MOXKET CIIYKUTh JIO-
0oe BO3JIEHCTBHE W3 BHELIHEH M BHYTPEHHEW CPEaBbI.
[MompoOyiiTe naBaTh cobake MUY KaXIble MATh MH-
HYT, HE MOJKPEIUISisl KOPMJICHUS KaKHUM-JINOO CIIeIH-
aIBHBIM paszapaxuteneM. OueHb CKOpO MpH MpUOIH-
KEHUHM KaKAOM MATOW MUHYTBI y COOaKM HadHETCs
YCIIOBHOE CITIOHOTEUCHHE.

Hanpumep, naxe 601 IpH ONIPEENCHHBIX YCIIO-
BUAX MOXKCET CIIYKHUTH YCJIOBHBIM Pa3aApaKUTCIIEM. B
nabopatopuu U. I1. ITaBnoBa Oblia caefiaHa MOIBITKA
UCIIOJIB30BaTh B KadeCTBE YCIOBHOTO Pa3IpaKUTEI
KpaiiHe 0OJIE3HEHHOE DJIEKTPUUECKOE BO3/ICHCTBHE HA
KOXy. B cBoe Bpems, OueHb HIMPOKYIO HM3BECTHOCTH
noxyunia onslT M.H. EpodeeBoif, moctaBieHHBIH erie
B 1912 r. B mabopatopun U. II. IlaBmoBa. Kak wu3-
BECTHO, Pa3[paK€HHE KOXKH 3JIEKTPUYECKUM TOKOM
BBI3BIBAET Y cO0AK CIOXHYIO OOOPOHHUTENBHYIO peaK-
0. Eciti Tok nmpritoskeH K Hore, )KMBOTHOE HauMHAET
€e OT/IepTruBaTh, PBATh JISIMKH, BU3)KAaTh, ITBITAETCS YOe-
XaTth U3 nadoparopun. W eciam mpu 3TOM 1aTh KHUBOT-
HOMY NHINY (Ja)ke OYeHb BKYCHYI0), OHO OTBOpauH-
BaeT rOJIOBYy, HE Jkenas NMPUKOCHYThCA K ere. boisee
TOT0, CO0aKa OTKa3bIBAETCsl BXOJUTH B KOMHATY, T]I€ e
MPpUYIUHUIIN 60]1]), U IBITACTCA CHPATATHCA OT IKCIICPU-
MEHTaTopa.

Taxum 00pazom, Ha IEpBOM 3Tane 00JIb TOPMO3ZUT
(monaBnsier, yrueraeT) nuuieBoi pediexkc. O60poHu-
TeNbHasl peakius OKa3bIBaeTCs CHilbHee nuieBoi. Ho,
€CIIM TIOBBICUTH BO30YIMMOCTbD ITUIIEBOTO LIEHTPA, T. €.
€CII B T€UEHHE HECKOJBKMX JTHEH He JaBaTb cobake
TIUIIH, 3aCTaBUTh €€ TOJI0AATh, TO 00OPOHUTEIIbHAS pe-
aKIUsl Ha SJIEKTPUIECKHU TOK CTaHOBHTCS ciabee. [To-
CTETIEHHO >XMBOTHOE MEpPECTaeT COINPOTHBIATHCS H
HAa4YMHAEeT OCTOPOXXHO Opatb emy. U, HakoHer, He-
CMOTps Ha 60)’[]), BBI3BBAHHYIO JJICKTPUYCCKUM TOKOM,
cobaka HaunHaeT ecTh. HacTymaer mepuon, koraa 60-
JIeBOE pa3ApakeHHe, KOTOPOE paHBIIE COMPOBOXKIA-
JIOCh JIaéM W OTAEPTHBAaHUEM JIallbl, BBI3BIBACT Y CO-
Oakn oONM3BIBAaHME ¥ BbLAENEHHE CIOHBL. CrienoBa-
TeNbHO, OOJIEBOE pa3JpakeHue IpeBpaliaeTcs B
YCIIOBHBIN pa3pakuTenb NUIIEBOro peduieKca.
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Korna Ha xoXy jamnsl JeHCTBYET AIEKTPUUECKUN
TOK M 'y coOaku BO3HUKAET 00JIeBOE ONTYIICHHE, OHA HE
TONBKO HE OTJCPrHBACT JIAIly, HO MOBOPAYMBACTCS U
TSHETCS B CTOPOHY, OTKYZa IOJAaeTCs e, BUIAET XBO-
CTOM, OOJIM3BIBACTCS M POHSIET cfoHy. Ha sToT pa3 mu-
meBoil pedeKc CTaHOBUTCS CHIbHEE OOOPOHUTEINB-
Horo. HepBHas sHeprust Kak Obl IEPEXOANT, EPEKIIIO-
9yaeTcs W3 IEHTpa OOOPOHMTENBHBIX JIBUKCHUN B
LCHTP MUIIEBbIX JIBHKCHUH.

Ho unorna, ObiBaeT 1 Ha000POT. Y CIOBHBIN pa3-
JPaXXKUTETb MOXET BbI3BaTh OTYETIMBYIO OOJIEBYIO pe-
akiuo. X0Ts Ha caMOM JieJie HacTosiIee OoneBoe pas-
npaxenne orcyrcrByeT. Onmucannsiid M.I1. [1aBmoBeiM
OTIBIT, YTO B T€UEHHE HECKOIBKIX THEH MOAps cobake
HAHOCHJIOCH 00JIEBOE pa3pa)XeHHe IPHU IOMOIIH HH-
IYKIIHOHHOTO 3JIeKTpuieckoro Toka. C 3Toil 1enmbio
3IEKTPOIBI MPUKIANBIBAINCH K TIEpeTHEH WK 33 HEH
jare W TOK, OOBIYHO HE OYCHb CHJIBHBIM, BKIIIOYAIICS
4yepe3 HMHAYKIMOHHBIN ammapar. WM eciam yepes He-
CKOJIBKO JIHEH, HE MPUKJIIa IbIBast 3JIEKTPOIOB, MYCKAJICS
B XO/] IPEPHIBATEIb, XKYHKOKaHHE KOTOPOTO XapaKTepHO
JUIsl paboTaloIIero HHAYKIMOHHOTO anmapara, »XHBOT-
HOE HaYMHAJIO JIasiTh U OTAEPTUBATH JIaIy, XOTs OoJie-
BOC pa3pakeHre Ha caMOM JieJie OTCYTCTBOBaJO. [Ipu
9TOM, €CIIH B CBOE BPEMSI Pa3ipaskay MPaByIO 33 THIO0
mamy, cobaka OTepruBaeT UMEHHO 3Ty, a HE KaKylo-
0o MPYTYIO JIAIy, €CIU K€ pa3Ipakaiiil JIEBYIO Iie-
PEIHION JaIy, cobaka OTIepruBaeT TOIbKo ee. Takoin
JK€ OTBIT OBUI OMHCAaH M C AJNEKTPHYCCKIM 3BOHKOM.
Kak Tonpko pa3gaercs 3B0H, co0aka MTHOBEHHO OTIEp-
rUBaJa jamy, KyJa paHee rnojaBaics Jaxe ciadblii TOK,
XOTS €ro He nojaBaiu. [7]

HpI/I OTCYTCTBHUU MMOCTOAHHOI'O MOAKPCTIJIICHUS PEC-
(exca, ycnoBHble pediekchl, Kak ONUCHIBAJIOCH
BBILIE, HAUMHAIOT yracaTb. Eciiu nepecrarh mojakapm-
TUBaTh co0aKy BO BpeMs OOJIEBOTO pa3[pa)KCHHUs, OHA
yepe3 HEKOTOpOe BPEMs MPU BKIIOYCHUU DIICKTpUYe-
CKOTO TOKa He OymeT OONHM3BIBATECS M BBIICIATH
ciroHy. Ho 3T0 He 3HAUHT, 9TO COOTBETCTBYIOIIHE IICH-
TPHI B TOJIOBHOM MO3T€ MTOJHOCTHIO PEKPATHIIH CBOIO

nesitenbHOCTh. MccnenoBanusamu wkonsl M. 11 Ias-
JI0Ba OBLIO YCTAaHOBJIEHO, YTO yracaHue peduiekca Bo3-
HHUKAET BCIIEICTBUE €T0 TOPMOKECHHSL.

VYcnoBHOpepIeKkTOpHAsS AEATENBHOCTH OONBIINX
MOTyIIapUil MO3ra MMEET MEPBOCTEIIEHHOE 3HAUYCHHE
JUIsT Bcel TpoOJieMbl BO3HMKHOBEHWSI M HapacTaHWS,
COXpaHEeHMs U TI0/IaBJICHHS, IPEOJOJICHUS ¥ CHATHS 00-
JIeBOTO olnymieHus. HeBpiHOCMMas 6onb y uenoBeka
MOJXET OBITh BBI3BaHA OIPEAEICHHBIMU YCIOBHBIMHU
pa3ipaKUTENSIMU, CIOBECHBIMU (pEueBBIMH) BO3JEH-
CTBHSIMH Ha KOpPY roJIoBHOT0 Mo3ra. CJI0BO, 3TO TaKoi
K€ MHOTOOOBEMIIIOIIUI YCIOBHBIN pa3apaskKUTeNs,
«...He unymu, - kak ropopun U. I1. I1aBnos, - HU B
KaKoe KOJIMYECTBEHHOE M KaUECTBCHHOE CPaBHEHHE C
YCIIOBHBIMH Pa3ApaKUTEIIMH KXUBOTHBIX». CII0BO MO-
KET CIIOCOOCTBOBATh Pa3BUTHIO YyBCTBA OO, CIIOBO
MOJKET €TO CMATYHUTH U CHATE.
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Abstract

The article displays information about the complex mental disorder of the autism spectrum in young children.
The authors provide a brief historical background on the study of the etiology of this pathology, detail the specific
clinical and nonspecific somatic diagnostic signs of the disease, the characteristics of outpatient observation and
the principles of treatment of children with atypical autism. The described clinical case clearly demonstrates the
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dynamics of the development of atypical autism in a young child, the management tactics and significance of the
early diagnosis of this pathology by pediatricians of outpatient clinics.

AHHOTALUA

B cratbe 0TOOpaXeHBI CBEACHUS O CIIOKHOM IMCHUXUYECKOM PACCTPOICTBE ayTHCTHUECKOTO CIEKTpa Yy IeTei
paHHEro BO3pacTa. ABTOPHI MIPUBOAAT KPATKYIO HCTOPHUECKYIO CIIPaBKy 00 M3yYSHHUH STHOJIOTUN JaHHOU IMaTo-
JIOTHH, TIOAPOOHO PAaCKPHIBAIOT BOMPOCH CIICITU(PHISCKIX KIMHUISCKUX U HECTICITU(PIISCKUX COMATHYSCKIX JH-
ArHOCTUYCCKUX ITPU3HAKOB SaGOHCBaHI/IH, ocoOeHHOCTER aM6ynaTopH0ro HaGHIOZ[eHI/ISI 1 NPpUHIOUWIIOB JICUCHUSA 1€~
TEH ¢ aTUIIMYHBIM AyTU3MOM. OrnucaHHBIN KIMHAYECKUH cnyqaﬁ HarjIsiAHo JEMOHCTPUPYCT JUHAMUKY pa3sBUTUA
ATUIIUYHOI'O ayTU3Ma y pe6eHKa PaHHET0 BO3pacTa, TAKTUKY BEACHUS U BHAYUMOCTb paHHeﬁ JUArHoCTUKH L[aHHOﬁ

MaToJIOTUH BpadyaMHu-TieuaTpaMu aM6yJ’IaTOpHO-HOJ’II/IKHI/IHI/I‘~IeCKOFO 3BCHA.

Keywords: autism, autism spectrum disorders, atypical autism, mental disorder, socialization and adaptation

of children.

KnroueBble cjioBa: ayTH3M, pacCTpoiicTBa ayTUCTUIECKOTO CIIEKTPa, aTUIIMIHBIN ayTH3M, ICHXUIECKOE pac-

CTPOMCTBO, COLIMAIN3ALUs U afanTaus JeTeil.

PaccrpoiicTBa ayTHCTUYECKOTO CHEKTpa y AeTeil
NPUTATHBAIOT BCe OONBINMIT MHTEpeC Bpadeii-nennar-
POB, YTO ONpPENAETICHO YTOUHEHHEM IHArHOCTHUYECKUX
KPHUTEPHEB U NMPHHATHEM (pakTa CylIeCTBOBAHMS aTH-
MUYHOTO ayTHU3Ma, OOHaPYKUBAIOLIUICA KaK CHHAPO-
MOM Pa3JIMYHBIX 3a0o0eBanuii [1].

Io cTatucTuke, y netei 10 3 jeT ocTaroTcs HEIH-
arHOCTUPOBaHHBIMU OK0JO0 20 % cioydaeB ayTusma [2].
JlocTaTo4HO YacTo BMECTO ayTH3Ma JOMIKOJILHHKAM
yCTaHaBJIMBAIOT AUATHO3 THIIEPAKTUBHOCTH C Je(uIm-
tom BHEUMaHus [3], mo mamaeM V.K. Jensen et al. [4]
3TO NPOUCXOINT B 74 % cirydaeB. OTH JaHHBIE yKa3bl-
BAIOT, HACKOJILKO Ba)KHA TOYHOCTh TPAKTOBKH COCTOS-
HUS peOeHKa ITPY EPBUYHOM OOpaIleHUH.

AyTH3M — HapylIeHHE Pa3BUTHS, XapaKTepU3yIo-
IIeecsl perpeccoM peun, OOIIEHHs M COIHAIbHBIX B3a-
UMOJICHCTBUM, COIPOBOXIAIOILEECS CTEPEOTUIIHBIM
noBesieHueM [5].

CornacHo MexayHapogHO# kiaccudukanuu 60-
ne3Herr 10-ro mepecMoTpa, aTUIMYHBINA ayTH3M — 00-
I1ee PacCTPOMCTBO Pa3BUTHS, KOTOPOE OTIMYAETCS OT
ayTu3Ma JIM0O BO3pacTOM Hauana, JMOO KIMHHYe-
CKUMH TIPOSIBJICHUAME 3a00neBanus [6].

ITo crarmcTHUecKUM JaHHBIM KPYIHBIX ITOILYJIsi-
IIMOHHBIX  MCCIIEIOBAaHMH,  PacIpPOCTPAHCHHOCTb
ayrm3ma coctaBisier 1 Ha 100 meteil. Y geBouek
ayTU3M BCTpedaeTcs B 4 pasa pexe, 4eM y MaJbuHuKOB
[7-9].

AyTu3M — MyJIBTHITHOIOTUYHOE COCTOSHHE.
OTHOJIOTHSA NEPBUYHOTO ayTH3Ma J0 CHX IIOP OCTAETCs
HEU3BECTHOM, MPENNOYTEeHUE OTAAETCSA POIM HAcIe-
CTBEHHOCTH U BO3JICHCTBHIO cpelIoBHIX (hakTopos [10].
IIprunHOl pa3BUTHS BTOPUYHOIO ayTU3Ma MOTYT BbI-
CTyHaTh pa3IUyYHbIC IPUYUHBI, HAPYIIAOIIHE CO3PEBa-
HHUE CHHAIICOB B IIPEHATAIbHOM U paHHEM IOCTHATAJIb-
HOM TepHojiax (BHPYCHI, paJlMalluOHHbIE MTOPaXKeHUs,
TpPaBMBI, XpOHHYECKasi BHYTPHYTPOOHAs THUIOKCHS U
octpas achukcust, mHTOKCHKamwmu) [11, 12]. Yeenmnue-
HHE BO3pacTa OTIla Ha MOMEHT 3a4aTHs TaKXe IOBBI-
IraeT puck pa3BuTuig aytusma [ 13]. B crpykrype sTHO-
JIOTHYECKUX (PaKTOPOB ayTH3Ma F€HETHUECKUE W XPO-
MOCOMHBIE CHHIPOMBI COCTaBIIIOT 25-50%, mpudem,
4yeM TsDKENlee ayTU3M, TEM BEPOSTHEE, UTO OH UIMEET I'e-
HeTU4ecKylo npupony [14]. B uactHocTH, ayTH3M OT-
MedaeTcst y 25-47% O0NbHBIX CHHAPOMOM (hparuibHOM
X-xpomocomsbl, y 5-10% GonbHBIX cuHIpoMoM JlayHa,
y 16-48% OonpHBIX TyOepO3HBIM CKIIepo3oM. Taxke

ayTH3M XapaKTepeH I CHHAPOMOB AHrenbMana, JKy-
6epra, KosHa, snmnentiuueckux sHedasonaTuii, oco-
6enHo cunapoma Becra [15]. Cturmel nu3smOpuore-
Hesa, BBIABISIEMbIE NIPU OcMOTpe pedenka, B 15-20%
Clly4aeB, yKa3bIBalOT Ha HApyIIEHHE BHYTPUYTPOOHOTO
Pa3BUTHS U CHHIPOMANBHBIN XapakTep ayTusma [16].
OnHako OOJIBIIMHCTBO JeTeil 00JagaeT HOpMallbHBIM
(deHOTHIIOM.

Tak Kak OCHOBHas NATOTCHETHYECKas THIIOTE3a
CBSI3BIBACT NMPUINHY (OPMHUPOBAHUS ayTH3Ma CO CHH-
KCHHEM WJIM TOBBIIICEHHEM aKTHBHOCTH (DYHKIIHO-
HaJbHBIX CBSI3€H M WX HEHUPOHAJIBHON CHUHXPOHHU3A-
LUEH, 3TO 00BICHIET IPUINHY PAa3BUTHS COLNAIIBHBIX,
KOMMYHUKATHBHBIX, KOTHUTHBHBIX 1 CEHCOMOTOPHBIX
HapymeHuunit [17].

Kannuyeckue nposiBjieHus ayTu3ma:

1). Ozpanuuenue 3spumenvno2o KoOHMaKma, OT-
CYTCTBHE TOJApaKaHUsl M OTKJIMKA Ha MMs. B Hopme
NpUBJICYb BHUMaHHE TPYIHOrO pebeHKa JOCTATOYHO
TPYJIHO, 0COOCHHO Ha JUINTEIHHOE BPEMsl, TaK Kak 10 1
roza eme He chopmupoBana GyHKIHS BHUMaHus. Kpu-
TepHeM JMarHo3a «ayTH3M» B Bo3pacTe /10 1 roxa sB-
JISIeTCsl OTCYTCTBHE PEaKMM peOeHKa Ha CBOE MMs. 3a-
MIOJIO3PHUTH ayTH3M II03BOJISIET HE CaMo Mo cebe UIrHo-
pUpPOBaHHME WM KpPaTKOBPEMEHHBIH HHTEpec K
HpENbIBISIEMON UTPYILKE UK 3BYKY,  OTCYTCTBUE HH-
Tepeca K JIpyromy denoBeky [18]. B Hopme oTBeTHas
peaknus pebeHka (Korja B3pOCIBIA MOKAa3bIBAET eMY
KaKOW-TO MPEMET ¥ TOBOPHUT O HEM ) MOSIBIISIETCS B BO3-
pacte 8-16 mecsneB. B Bo3pacte 8-10 mecsitieB pebe-
HOK CXBaTbIBa€T HANpaBJICHWE B3IJIAAa B3pOCIOTO
(xyna cmotput). B 10-12 mecsneB peOeHOK MOXET
OBITh yBJIEUEH COOCTBEHHOM JIESITEILHOCTHIO, HO OOKO-
BBIM 3PEHHEM NPOJOJDKAET CIEIUTH 3a B3pOCibIM. B
12-14 mecsueB MOSBIAETCS yKa3aTENbHBIA JKECT, a B
TIporecce Urpbl peOEHOK IIEPHOTNUECKH OTJIISIbIBACTCS
Ha B3pocnoro. B 14-16 mecsmeB peGeHOK criocobeH
YCBOWTH HABBIKH OOpAILEHNUS C IPEAMETOM, HATIPHMED,
HAYYUThCS TSIHYTh MAIMHKY 3a BepeBOUKy. Bce atu
HAaBBIKHM BO3HHUKAIOT HAa OCHOBE COI[AJIbHOTO KOHTAKTA,
y JeTel C ayTU3MOM OHH He (pOPMHUPYIOTCS WM HE HC-
nosib3yrores [19].

2). 3adepoicka Hasvikog uepel. Ay hopMupoBa-
HUSI HABBIKOB UTPBI HEOOXOAMMO CEHCOPHO-MOTOPHOE
U KOHCTPYKTHBHOE BooOpaxkeHue. Mrpa HaumHaer
(dbopMUpoOBaTECs y IETel ¢ 4-MecIYyHOro Bo3pacra. B
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12-14 mecsieB B HOpME yke chopMHpOBaHa 10CTa-
TOYHO CJIO’KHAsI UTPOBAsI IEATEIBHOCTD. B 16-18 mecs-
IIeB MOSBIIAETCS, a 3aTEM Bce 0oJiee YCIOXKHACTCS BO-
obpaxkaemast urpa. CKyIHOCTb HTPOBOH JIEATEIEHOCTH
WIN €€ 3a/lepKKa SBILFOTCS XapaKTEePHUCTUKAMU JIHC-
(hYHKIIMH CEHCOPHO-MOTOPHON CTaJny UTPBI, KOTOPBIC
TOXE CIIy’KaT KpUTEpUEM ayTu3Ma. Y HEKOTOPBIX Je-
TE ¢ ayTU3MOM HI'POBasi AEATEIHHOCTh MOXET OBITh
pa3BUTON, HO ee KaueCTBEHHBIE IOKa3aTelu Cylie-
CTBEHHO OTJIMYAIOTCSl OT MIPHI 37I0POBOTO 2-JETHETrO
peOeHKa: urpa OecriesbHasi, CEXKET HECIIOKHBIHN , BOOO-
pa’kaeMbIX CHMBOJIOB MaJI0 WJIM OTCYTCTBYIOT. 1151 fie-
TEH ¢ ayTU3MOM OoJice THIIMYHA PUTYaJIbHAS WIH CTe-
pEOTHIHAS NEATENBHOCTh (IIOCTYKHBAHUS, BBIKPUKH).
OTH JeTH NMPEANoYnTaloT UrpaTh B OANHOYECTBE. Pe-
OCHOK HE HAIpaBIIET B3TJLII Ha OOBEKT CBOCH HIPHI,
CMOTPHT Ha HETO OOKOBBIM 3pPEHHEM, BO BPEMS HIPEI
HE OT3BIBACTCS] HA UM M HE CTPEMHTCS K B3aHUMOJCH-
CTBHIO C APYTMMHU JFOJIbMH HIIH U30€raeT ero.

3). Hapywenue rommynuxayuu. CrocoOGHOCTB
KOHTaKTHPOBATh C OKPYIKAIOIIUMH, IPHIYMBIBATH, XO-
TeTh U COIJIACOBBIBATH C OKPY)KAIOLIMMHU CBOH JKeJa-
HUS C IPYTMMHU HauWHaeT pa3BUBaThcs B Bo3pacte 3-4
JIET, YTO MO3BOJISIET peOCHKY COOTHOCHTH CBOU MOTPEO-
HOCTH C HHTEpecaMu Apyrux mozei. Jledunur xoran-
TUBHBIX (PYHKIUH B 3TOM 001acTH MPUBOAUT K Hapy-
IICHHUIO OOLIECHUS M COLIMAIBHOTO MOBEACHHS, UTO 00b-
ACHSETCST THUMO(YHKINEH MUHIAICBUIHOTO Tesla M
HapylLIeHHEM BOCOpUATHA sMouuid [20].

4). Husskzexymugnoe nosedenue. Ilnanupyromast
(hyHKIIMA UTpaeT KIIOYEBYIO POJIb B MHTETPAIlNH Iielie-
HaIpaBIEHHOTO JeHCTBUS, OCOOEHHO B HOBBIX WIIH
CIIOXKHBIX cUTyanusax. Ha ctpykrypHOM ypoBHE ee ocy-
MIECTBIISIOT YEThIpe JTOOHO-TIOAKOPKOBEIE CBs3H. Jop-
coJlaTepasibHbIH NPe(POHTAIBHBIA MYTh CBSA3aH C JIHC-
(yHKIMEH IUITAaHUPOBAaHMWS; BEHTPOMEOHAIbHBIA — C
HapyIIeHHEeM MOTHBAINH, a MEUAIBHBIN 1 JIaTepatb-
HBIII OpOUTOPPOHTAIBHBIE ITyTH OTBEYAIOT 3a PEryJIs-
o apeKkToB M CONUAIBHOTO TOBEJICHNUS COOTBET-
ctBeHHO [21]. Hapymenwe mmanmpyromeid QyHKIAN
COIPOBOXKAAETCS HAPYIICHUEM BBINTOJHEHUS IeJIeHa-
MIPaBJICHHBIX JIBUTATEIbHBIX akTOB (mpakcuca). Ctpa-
JIaeT CIOCOOHOCTh TMUOKO MEPEKIIIOUATHCS MEXKIY pa3-
JUYHBIMU BapHaHTaMu MoBeneHus. [lnaHupyromas
(dhyHKIIMS OTBEUaeT 3a COOMIOACHNE IPABIIT TIOBEICHUS
U SIBJSIETCSI PEYEBBIM IPEIIIECTBEHHUKOM JCHCTBUSI.

5). 3adepocka  peuesoco  pazeumus. AyTH3M
MOXHO 3aII0/I03pHUTh, €CIIH K 2 rofaM peOeHOK He HC-
NOJB3YeT pedb Uit oOmmeHus. OOBIYHO JIENET MOsBIIA-
eTcs K 6 Mecsinam, ciorosas pedb Gpopmupyercs kK 10-
12 mecsuam. [l ayTusma XapakTepHBbI 3ai€piKKa pe-
4YeBOTO OOIIEHMS MEXIy PEeOCHKOM W POIMTEINSIMH,
MO3/IHEe HayaJlo JIeNeTa, OTCYTCTBHE yKa3aTeIbHOTO
KecTa, KIBKOB M OTPHUIIATEIIEHOTO MOTAHUS TOJIOBOM.
Oco0EeHHOCTH PEeYeBOT0 PAa3BUTHS — OTCYTCTBHE OT-
KJIKa Ha UM, HEBO3MOXXHOCTH JIHasiora mpu chopmu-
POBaHHBIX HaBBIKAX YCTHOM peuy — FOBOPST O HapylIe-
HUH BocTpusAThs peun. OObIYHO peOeHKY TPYIHO TO-
HATH BONPOC, C KOTOPHIM oOOpamaercss K HeMy
B3pOCIIBI.

6). Oxonanus. Y jereit 2-IETHEro BO3pacTa B
HOpPME MOXXHO OTMETHUTH HOBTOPBI MOCJIEAHETO CIIOBa
WM HECKOJBbKHX CJIOB YCIBIIIAHHOTO MPEIUIOKCHHUSI.

Ora cTaaus ObICTPO MPOXOIUT y 3I0POBOTO peOeHKa,
OJJHAKO JUTUTEIIBHO IIEPCUCTUPYET y AETEH C ayTH3MOM.
[TanmeHTs! ¢ ayTH3MOM HOBTOPSIOT HE TOJNBKO CIIOBO,
HO W YCJIBIIIAHHYIO WHTOHAIIMIO, KaK OBl Iepeapa3Hu-
Bas ycipimanHoe. g 25-30% nerteit ¢ aytusmMoM B
Bo3pacte oT 1 Mo 2 JeT xapakTepeH perpecc yCcTHOH
peun [22]. OOBIYHO POAMTEIIN OTMEUAIOT, YTO POCHOK
MIPEKPacHO pa3BUBAJICS, a 3aTeM BHE3aIHO IepecTal
TOBOPHTH MK obuiatees. [loapoOHbli cOop anamHe3a
MI03BOJISIET BBISIBUTH OCOOCHHOCTH Pa3BHUTHS PEUH pe-
OeHKa M ero HeBepOaIbHOTrO OOIIEHHMS elle 10 Havyaja
pasBuTHs perpecca [23].

7). Omoyuu. Jletm ¢ ayTH3MOM MAalO3MOITHO-
HAJIBHBI, PEIKO YIBIOAIOTCS, MAMHUKA U JKECTHI 00es-
HEHBI ¥, KaK IPaBUJIO, HE MCIOIb3YIOTCSA B KOHTEKCTE
cMbIcia Oecenpl. XapakTepHO HapacTaHHE KIMHHYC-
CKOH CHMNTOMATHKH (HEPBO3HOCTH, CTCPEOTHUIIHNH, TH-
Tiep- WM THHOAKTUBHOCTH) NPH HAPYIICHUH NPUBBIY-
HOTO pacropsijika. Y peOeHKa ¢ ayTH3MOM OTMEUaeTCst
HECIIOCOOHOCTh CIIPABUTHCS C U3MEHEHHSIMH OKpYXKa-
IOLIEr0 MUpa M HEraTWBU3M K HOBHM3HE. XapakTepHa
¢duKcanysi Ha ONPENENCHHBIX INpeaMeTax WIn Jeu-
CTBUSIX (pPEOCHOK MOTPSIXUBAET PYKaMH, TepeOUT Ipe-
METbI). Y HEKOTOPBIX JICTEH MOSIBISIETCS] CBEPXLICHHBIIN
uHTEpec (HampuMep, Moe3/a, CONHEeYHast CUCTeMa, JH-
HO3aBpHI U T. 1I.).

8). 3acmpesanus, cmepeomunuu, pumyansl. ITH
SIBTICHUSI MOT'YT OTMEYaThCs HE TOJIBKO NP Ay THCTHIE-
CKOM pacCTpOMCTBE, HO W IPU APYTUX HapYIICHUAX
pa3BUTHs, K KOTOPHIM OTHOCSTCSI YMCTBEHHAasl OTCTa-
JIOCTh ¥ PA3JIMYHBIA CEHCOPHBIA JEQHIINT, XPOMOCOM-
Hble U TCHETHYEeCKUE CHHJIPOMBI, SIHJIEIICHS, OCO-
6enHo cuHIpoM Becra.

9). Cencopnvie paccmpoiicmea (CIyXOBBIE, 3pH-
TeNbHbIE, TAKTUIBHBIE U BKYCOBBIE) U OgueamenbHble
Hapywienus (AUCTIPAKCHUsI, THIIOTOHHUS MBIIIL, JTUCTO-
HUSI, aTakcus). OTH SIBICHUS BBI3BAaHBI AUCGHYHKIMEH
COOTBETCTBYIOIINX 30H KOpHI Ooisbmioro mosra. Oco-
OEHHOCTSIMH 3PHUTENIBFHBIX HapyIIEHHH TpU ayTH3Me
TIPU3HAHBl W3BPAIIEHUE [BETOBOTO BOCIIPHATHS, CHH-
KEHHUE 3pUTENBEHOTO ClIeKeHus. [areHTsI ¢ ayTH3MOM
npu 00paboTke nHdpopManruu GUKCHUPYIOTCS Ha JeTa-
JISIX M HE CXBATBIBAIOT 1IEJIOT0, B pe3yJsbTare yero Gpop-
MHPYIOTCS ()parMeHTapHbIe U XaOTHYHbIE IPEICTaBIIE-
HUS O TIpeIMeTax, IBICHUSAX U COOBITUAX [24].

Jucnpakcus — TPYAHOCTh [UIAHUPOBAHMUS TOCTIe-
JIOBaTEIbHOCTH KOOPAMHHUPOBAHHBIX JABWKeHHH. [1pn
ayTH3Me OTMEYaeTcsl JUCIPAKCHs peuH, si3blka (Hapy-
LIIEHHE TJIOTaHMs W )KEBaHMS), MEJIKOH MOTOPHKH (IO~
YepK, 3axBaT KapaHjamia), HapylleHHe IPOCTpaH-
CTBEHHBIX IIPEJICTABICHNH, paBHOBecHs. B pesynbrate
peOCHOK C ayTU3MOM BBIIJISIUT HEJIOBKUM, BO BpEeMs
Oera 3a/ieBaeT MPeIMEThI, HE MOXKET MOHMaTh MsU.

ATakcusi Ipu ayTH3Me UMeeT KOPKOBOE, a HE MO3-
KEYKoBoe mpoucxoxaeHne. OHa accolMUpOBaHa C
HU3KUM MBIIIEYHBIM TOHYCOM, KOTODPBIl BbI3bIBAET
HapylUIeHHE PAaBHOBECHSI M KOOPAWHALIUK H (POPMUPYET
HENPaBUIbHYIO TIOXOJKY.

Oco0eHHOCTH COMATHYECKOI0 cTaryca HpH
ayTuzme

Hapywenue ¢ynxyuu  dcenyoouno-kuuieunozo
mpaxma (JKKT). IlepBbile cUMNTOMBI BO3ZHHKAIOT B
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Bo3pacTe 1-4 MecsieB: peOCHOK CTaHOBUTCS Oecrio-
KOWHBIM, «3aXOJUTCS B IIA4Ye», Pa3BUBAIOTCA (PYHKIIH-
OHAJIbHBIC HAPYIICHHS MUIIEBAPCHNS, KOTOPBIE IPOSIB-
JSTFOTCSI TIOBBIIICHHBIM Ta3000pa30BaHUE U PacCTPOH-
ctBOM cTyma. OOBIYHO IMATHOCTHPYIOT KHIICYHEIC
KOJINKH, TUCONO03 W/WIIH JTAaKTa3HYIO HEAOCTATOYHOCTb.
B mpennomkonsHOM Bo3pacTe M cTaplle XapaKTepHBbI
00Ju B )KMBOTE, XPOHHYECKHUH 3a110p WK Juapes (c da-
CTUYHO HeTlepeBapeHHON MUILEH B CTYJIE), METEOPH3M,
ractpoasodareansHelii  pedurokc. Berpeuatores pe-
troxc-330¢arut | wim Il crenenu, XpoHHUUECKUE ra-
CTPUT U AYOJCHHUT.

Hwuskast akTHBHOCTB ()epMEHTOB, PACIIETUISFOIINX
yrieBosl, onucana y 50% mereit ¢ ayrusmom. Y 25%
GOJIBHBIX OTMEYACTCS MTOBBIMICHHOE BBIJICIICHNE KETIN
U TIOJKETYI0YHOT'O COKa IT0CIIE BHYTPUBEHHOTO BBEIE-
HHSI CEKPETHHA, YTO MPEII0JIAracT BEICOKYIO TyBCTBH-
TENIBHOCTh CEKPETHHOBBIX PELIENITOPOB B MOMKEIYA0U-
HO kene3e u nevyenu [25].

OmnucaHbl HapyLIEHUS] MEKPO(IIOpPHI KHIICYHUKA.
B OonbImIOM KONHMYECTBE BBISBISIOTCS HECIOPOBBIE
ana’poOs1, B wactHoctu Clostridium histolyticum, u
MHUKpOa’poduIIbHbIE OaKTEepUH y JETEeH C ayTH3MOM,
OTCYTCTBYIOILIKE Y 340POBBIX AeTe [26]. B cbIBOpoTKE
KpPOBH BBISBIISICTCS TIOBBIIICHHBIH YpPOBEHb OakTepu-
aJLHOTO PHAOTOKCHHA [27].

MHUKpOCKOITHYECKIMH ~ HaXOAKAaMH  SBISIFOTCS
muM¢ounaHas HOIYISApHAS THUNEPIUIA3usl TOHKOTO M
TOJICTOTO KHIICYHHKA. Tarkke OMHCaHbl CIIydaW BTO-
PUYHOTO 303UHO(UIBHOTO KONUTA. BbISBICHHAS UM-
MyHonaroyioruss ciusucrod  obonoukn JKKT npu
ayTU3Me JIeTJia B OCHOBY TMITOTE3bI 00 ayTOMMMYHHOM
MOBPEXKJACHUM KUILIEYHUKA, U, B YaCTHOCTH, MeiicHe-
poBa u AyspbaxoBa CIUIETeHHH, KOTOpbIe (HYHKIIUOHH-
PYIOT 3a cueT BeiOpoca cepoTonuHa [28]. CyTh rumo-
TE3bI 3aKIIFOYAETCS B TOM, UTO IIEPEKPECTHBIEC AaHTHTEINA
B3aUMO/ICHCTBYIOT C CEPOTOHMHOBBIMH PELETITOPAMHU
HEHTPAIFHOTO NPONUCXOKACHHS; OHAKO 3TO HE 00BsIC-
HSIET IpYTUX U3MEHEHUH B TOJIOBHOM MO3T€, BEISIBIICH-
HBIX TIPH ayTH3ME.

Hokrop T. Buie [28], ractposnTepomnor ["apapa-
ckoro yHuBepcutera u OOIIECTBEHHOW IEHTPAILHON
o6onpHULBI BocToHa, caenan supockonuto 6oaee 1000
neteit ¢ aytusmom U 'y 400 3 HUX 0OHAPYKHUII TacTPO-
sHTEposIoTnueckue npodiemsl. Y 20% nereit 65110 00-
Hapy’keH 330(arut (BocnajeHue nuieBoaa), y 12% —
ractput, y 10% — BocmaneHue JBeHaIUATUIIEPCTHOU
KUIIKH, Y 12% — konuTsl, y 55% — nakra3zHas HegocTa-
TOYHOCTh. HeyquBHUTEIBHO, UYTO B HEKOTOPBIX CIyJasixX
co0JII0/IeHHE TMETHI YITydlIaeT OBEACHHE peOeHKa.

E. Neuhaus et al. [29], o pe3ynbraTam obcieno-
BaHus 2800 neTell U MOAPOCTKOB, AOKA3ana, YTO KOp-
pekuust HapymeHuid co ctoponbl JXKT moxer ObITh
Ba)KHBIM KOMIIOHEHTOM B OOJIETYE€HHH TEYEHHUS IINPO-
KOTO CIIEKTpa TPOOIeM IICHXWYECKOTO 3H0POBBS B
rpynme JeTei ¢ pacCcTpocTBOM ayTUCTHUECKOTO CIIEK-
Tpa.

Hapywenus oomena eewecms. llpu aytusme
HapylleH OajaHC THIOTaJIaMOo-THHO(pU3apHO-HAAIO-
4EeUHUKOBOM OCH. 3aperucTpupoBaHa Upe3MepHas pe-
aKUusl SHAOKPUHHOM CHCTEMBl HAa WHCYJIHMHOBBII
ctpecc. [Tocne BI3BaHHO BBEIEHUEM UHCYIHHA TUIIO-
TJIMKEMUU TIPOMCXOAUT 0Oosiee MEAJICHHOEe, YeM B

HOpPME, BOCCTAHOBJICHHE YPOBHS TJIFOKO3bI, Ooiee
OBICTPBI BBIOPOC KOPTH30Ja W COMAaTOTPOIIHMHA.
Tarxoke BBIIBICH HH3KHHA YPOBEHb HHCYIHHOIIOH00-
HOrO (hakTopa pocta [30].

Oco0enHocTn aMOy/1aTOPHOrO Ha0JIIOeHUsI U
Jle4eHMs JeTell ¢ ayTU3MOM

Jletu ¢ ayTn3MOM MOMUMO HaOJIOJICHUS Y ICUXH-
aTpa IOJDKHBI MOJTy4aTh KOHCYJIBTAIMIO U IPOXOJUTH
HeoOxoanMoe o0cieIoBaHue y Meauarpa, HeBpoJora,
racTPOIHTEPOJIOra ¥ NPU HEOOXOAMMOCTH JPYTUX Y3-
KHMX CHEIMaJIMCTOB IO KpaiiHeil mepe 1 pa3 B rox ans
BBISBJICHUSI COMYTCTBYIOLIMX INpobiem. Takke HeoO-
XOUM CHCTEMAaTHIECKUI KOHTPOJIb PEYN M HABBIKOB
pa3BUTHUS, KOTOPBIE OCYIIECTBIAIOT COOTBETCTBEHHO
JIOTOTEA-Ae(hEeKTONOT ¥ KIMHIHYECKHUHN IICUXOJIOT.

VY nereit ¢ ayTM3sMOM HEOOXOIMUMO IPOBOIUTH
KOHTpONb DDI-MOHUTOpWHTA (Ui BBIABICHHUS DITH-
nenTH(GOPMHON aKTUBHOCTH W JUATHOCTHKH SITHJIETI-
TUYECKUX IPUCTYIIOB), KOPPEKTUPOBATh HAPYIICHUS
CHa ¥ MOHUTOPHUPOBATH MOOOYHBIC 3G (HEKTHI ICKAPCTB.
Ocoboe 3HauYeHHe MMEET CHUCTEeMaTHYecKoe 00cieno-
BaHue JKKT, yuutbiBasi HapyIIeHHs anneTuTa u Gusn-
4eCKOro paszBurusd. Taxxke Uil JeTell ¢ ayTU3MOM Xa-
PaKkTEepHBl CHMITOMBI COCAWHHUTEILHOTKAHHON JTHC-
IUIA3UH, TIPOSIBISIONICHCS HapylIIEHHEM OCaHKH |
rockocronueM. [103ToMy, ¢ TOUKHM 3peHHs Nenuarpa,
Ba)KHO TIPOBOJWTH Je4eOHYyI0 (U3KyIpTypy. C mo3u-
LUK TICHXOKOPPEKINH, OHAa TaKkKe YIydIIaeT MOTO-
PUKY ¥ KoopauHanuto [31].

Jng onTUMH3aIMM JIEYEHUS HMHTEPKYpPPEHTHBIX
3a0osieBaHUN HEOOXOJMMO TOMHHUTBH, YTO PEOEHOK C
ayTH3MOM HE CIocoOeH c(hOopMyJIHUpOBaTh CBOM JKa-
J100BI, y HEro OOBIYHO CHIDKEHA YyBCTBUTEIBHOCTH K
0071, MpoBeACHNE OOBEKTHBHOTO OOCIEOBaHUS 3a-
TPYAHEHO B CBSI3H C MTOBEICHUYECKUMH OCOOCHHOCTSAMH.

K coxanenuro, Kak crenuduyeckue JIeKapcTBa,
TaK ¥ CTaHJIapTU3UPOBAHHAs CXeMa JICUCHHUS AETeH C
ayTH3MOM OTCYTCTBYIOT. Bce MeankaMeHTO3HBIE Tpe-
rapatsl MOAOUPAOT CUMITOMATHYECKH, C YYETOM CTe-
MIEHN BBIPAXKEHHOCTh arpeccHy, ayTOarpeccHH, BO3-
Oy>KIeHUs, TPEBOXXHOCTH, HapyIIIEHHUsI CHA, PUTYaJIOB U
CTEpPEOTHINH, CHIDKEHHE CTIOCOOHOCTH K O0YUYEHHIO U
COLIMANIbHBIM B3auMojeiicTBuaM. Kpome Toro cymie-
CTBYIOT Pa3IM4Hus B JICUEHUU B3POCIBIX U JeTel. Y ne-
Teil 3 PEeKTUBHOCTH JIeUueHUs, KaK MPaBHJIIO, BHIIIIE, [O-
60uHbIe 2P PEKTHI BEIpakeHBI ciabee U pexke oTMeya-
I0TCSI HEMPOIENITUUECKUE PEAKLIUH B BUAE JUCKHHE3HH.
Taxoxe cieayeT 3aMeTUTh, YTO OTBET Ha OJIMH U TOT K€
IIpenapar MOXeT OBITh COBEPIIEHHO Pa3INYHBIM Y Jie-
Te C OJMHAKOBBHIMH KIMHHYECKHMH IPOSIBICHUSIMH.
Bce 310 ompenenser HEOOXOAMMOCTh WHAWBHUIyallb-
HOTO IOJX0Ja K Tepanuu U Noadopy MeIUKaMEeHTOB
[32,33].

Taroke CymecTBYIOT M albTepPHATHBHBIE METOJBI
JICYEHUs, HO OHM MOTYT BBI3BIBATH OIACHBIE TOCIIEA-
CTBHUS U (P (PEKTUBHOCTh 3TUX METOIOB HE J0Ka3aHa.
Heo0xonnmo mpexynpexxaate poguTenaed o TOM, YTO
«aJbTEPHATUBHBIC METOMBI JICUCHUA), pa3padOTaHHbIE
0e3 NOHMMaHHMs TATOreHe3a ayTH3Ma M MOI'YT OKa-
3aTbcs Hed(P(HEKTUBHBIMU M TIOTEHIIMAIBLHO OITACHBIMHU.
OpHako peleHre 0 JeUeHUH BCETAa OCTAETCs 3a POAU-
TENSIMH, TIOCKOJIBKY OHH SIBJISIIOTCS O(QHIUAIbHBIMHU
MIPEACTaBUTEISIMU peOCHKA U TTOJTHOCTHIO OTBEYAIOT 32
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Hero. MIMeHHO, TT03TOMY IMarHOCTHKY M BEACHHE pe-
OceHKa ¢ ayTU3MOM, Kak C JIOOBIM JIPYTMM 3a0oJieBa-
HHEM, CIIeyeT OCYIIECTBIITh OUY€Hb aKKypaTHO, IIPHU-
JIEPKUBASICh TPABWII THKH U ICOHTONIOTHH [34].

Kaunnveckuii cayyaii. [Tamment Cepreit M., 4-
x 1et (2.04.2013 r.p.), moCTynuiI B AETCKOE NCUXHUAT-
puueckoe otaeneHue I'Y3 «Ob6nacTHas KIMHUYECKas
ncuxuarpuyeckas OompHuna Csaroir Codum» (I'Y3
OKIIB) 23.08.2017 rozga c xaxobamMu Ha ICHXOMOTOP-
HOe B030YXJICHHE, ayTO- U TETEPOArPECCHI0, 3aJIEPKKY
MICUXO0-PEYEBOT0 Pa3BUTHUS, CTEPEOTUIIHOE NOBEJICHNUE,
OTKa3 OT OOIIEHHs CO CBEPCTHUKAMHM, HHBEPCHIO CHA.

Anamnes ocusznu. PebeHok ot I GepemeHHOCTH
MpOTeKaBIIeH Ha (JOHE YrpO3bl MPephIBaHU OepeMeH-
HOCTH M THIIEPTOHYyca MaTku. B mepuozae OepemeHHO-
CTH MaTh OT MEIUIMHCKON MOMOIIM OTKAa3bIBaIach.
ManbuuK poIuiICs IyTeM KecapeBa CEUCHHUs B CPOK, C
oreHKo# no mkanxe Anrap 8-9 6amnoB. Hacinencrsen-
HOCTh MO HEPBHO-TICUXMYECKUMH 3a00JICBAHUSIMH Y
pebeHKa CO CTOPOHBI MaTepH HE OTATOLICHA, CO CTO-
POHBI OTLIA — CBEJICHUI1 HET.

[Icuxudeckoe pa3BUTHE MajbuMKa Ha IIEPBOM
rojly XHM3HM mpoTrekano 0e3 ocodeHHocreil. [lepBbie
CJIOBA HayaJl MPOU3HOCHUTH 10 roza. K 2-m rogam cio-
BapHBIH 3a11ac COOTBETCTBOBAJ BO3PACTY, OJHAKO (pa-
30BOif peun He ObuT0. B rox momen Ha mpImovkax (k 3
TOZIaM TOXOJIKa HOPMaJIN30BaJIach).

PeGeHOK poc THIepaKTHBHBIM, TPEOOBATEIbHBIM,
OXOTHO KOHTaKTHPOBAJ C OKpykaroummu. [Tocie me-
PEHECEHHOTO B 2-JIETHEM BO3pacTe WH(EKIIMOHHOIO
MOHOHYKJI€03a M MOCJEIOBABIIET0 3a HUM SIH307a
OCTpPOH pecrnupaTopHON BUPYCHOW MH(EKIMHU, IIPpOTe-
KaBlleeil Ha (oHe rHIeprHepeTHuecKoi TeMIeparypbl
TeNa, MaJbYUK CTal AIMOIHMOHAIBHO-TA0MIBHBIM, IO-
SIBUJIMCh TIPOTECTHBIE peaknuu. B cBs3u ¢ aTimMu pebde-
HOK OBUI KOHCYJBTHPOBaH HeBposioroM. Hespoior
YCTaHOBHJI IMAarHO3: pe3uLyabHas SHIedalonaTus, —
¥ PEKOMEHJIOBAI TPOBEJICHHE Kypca TOIaHTCHOBOM
kucnotsl (IlarToram®). OQHAKO MONOKHUTENBHEIN 3¢-
(heKT OT MPOBEIEHHOTO JIEYEHHS OTCYTCTBOBAIL.

K 4 rogam pasBuimachk MHBEpCHsl CHa, peOCHOK
CTaJl TPBI3Th HOT'TH, pa30packIBaTh U JIOMATh UIPYIIKH,
K Be4Yepy OTMEuanoch HapacTaHHWe BO30YKAEHUS,
MaJbUUK Hadaj TpeOOBaTh, YTOOBI €TI0 KyIalu KasK bl
JIeHb. Pa3Bmiioch BEIpaKEHHOE OTCTaBaHHE B PEUCBOM
Pa3BUTHH, HO C JIOTONEIOM 3aHATHS HE IPOBOANINCE.
Hasbiku onpstHOCTH ObUTM C(OPMUPOBAHBI YACTHYHO
(McnpakHSETCSl NCKITIOYUTENIFHO Ha KIIEEHKY, MOUYEHC-
IIyCKaHMUs OCYIIECTBIISI B TOPIIOK). AMOYJIaTOPHO I1a-
IIMEHT HaOJI0aNICsl Y IICUXUATPA U T0JTy4al KOPOTKHE
KypChl THaNpHJia, COHANaKca, KOPTEKCHHA, C HECTOW-
KHM T0JI0XKUTETbHBIM 3 (heKToM.

HakanyHe rocmutaigm3anuy MaJbuUK IIE€pecTall
WCKaTh OOIIEHHS C IETbMH, CMOTPEI ,,MUMO"* peOeHKa,
CTall Pa3IpaXUTEIbHBIM, OOSJICS BCETO HOBOTO, MPH
CMEHE OKpy)Kalomeh OoOCTaHOBKM HW3JaBail ,,Jellb-
(uHMIA KUK, CTyda]d HOTaMH, pa3MaxWBal PyKaMH,
TUTaKaj, mepedupan KacTPIONM, CTEPEOTHITHO pe3al
OBOIIM, OyMary ¥ BBIKJIaJIbIBAJI U3 OTPE3aHHBIX KycOU-
KOB psifibl. rpymikaMu He MHTEpecoBajcs, JOMal HX,
pa3OpacbiBaj, HaHEC MaTepH YepErHO-MO3TOBYIO
TpaBMy, IIBBIPHYB B HEE MALIMHKOW (COTpSCEHHE ro-
JoBHOro mMo3ra). Cran Kycath ceOe KyJaKkH U M0eIaTh

3yOHYI0 TmacTy. ANNETUT y Malb4hKa CHH3HWICS,
CY3WJICSL aCCOPTUMEHT MOTPEOSIEMBIX TPOAYKTOB.
ATpeccHBHOCTH ¥ BO30YIMMOCTH TTAI[IEHTa HapacTaa.

IIpn momBITKE TOCTUTANM3ALMHM MalbuMKa B
HeBponorndeckoe otaenerne ['Y3 «CapaToBckas ro-
pornckas merckas OompHHuIA No 7», y pebeHka pas3BH-
JIOCh BBIp2XXEHHOE IICHXOMOTOpPHOE BO30YXIEHHE, B
CBSI3M, C YeM MALMEHT ObUI SKCTPEHHO IIEpEeBE/ICH B
nerckoe mncuxuaTpudeckoe otaenenue ['Y3 OKIIb
(rocnMTaNM3MPOBaH BIEPBBIC B XKHU3HH).

Ilo 3axymroueHHI0 Bpaua-TiequaTpa OCMaTpPHBAB-
1ero peoeHka B IPUEMHOM OTJICJICHUH, COMAaTHYECKHUI
CTaTyc marueHTa Opu1 0e3 0COOeHHOCTEH.

ITo pe3ymbraram OCMOTpa MAIMEHTa BpPauOM-
HEBPOJIOTOM MaJbYHKY OBLIT MOATBEPXKICH IUArHO3 pe-
3uayanbHas dSHHedanonarusi. YyBCTBHTEIHHOCTH Ha
CHMMETPHYHBIX Y9aCTKaxX KOXH y Malb4yuKa ObuIa co-
XpaHeHa ¥ OIMHAKOBA, PeOEHOK XOPOIIO0 MOPIIHI J00,
XMYpHJI OPOBH M OCKanuBall 3yObl. MBILIEYHBIH TOHYC
y mnanueHta ObUT ONpeZeieH Kak HOPMaJbHBIH, pe-
(IieKChl  CYXOXKHMJIbHBIE U IEPUOCTAJbHBIE CHMMET-
PHUYHBI, MATOJOTHYECKHE pPEedIIEKChl OTCYTCTBOBAIIH.
MeHuHrea bHbIe 3HaKK ObIIIM OTPULIATENbHBIE.

[Tpn ncuxuaTpruyecKoM OCMOTpE y HAalUeHTa OT-
Medayach OejHas MUMHKa. PeOCHOK OBIT JBUraTeIbHO
pacTOpMOJKEH, HEyCUIUMB, Opai 3a pyKy Bpada U TH-
HYJ K JIBEPH, CTEPEOTHITHO MOBTOPSISI CIOBO ,,CAHTH-
MeTp®. K KOHTaKkTy Mab9uK OBLT TPYAHOIOCTYTICH, Ha
BOIIPOCHI HE OTBEYAJT M UTHOPHPOBAI BU3yaIbHBIN KOH-
takT. OOpainana Ha ce0st BHUMaHHE CKy/Hasi peub, OT-
JICTIbHBIMHU CJIOBaMH, C apTUKYJISILIMOHHBIMU Hapynie-
HUsIMH. [TalueHT KpalHe peaKko MPOU3HOCKIT (pasbl U3
JBYX CJIOB, KOTOpPBIE CONPOBOXKJAINCH MHOXKECTBEH-
HBIMH 3XOJIAIMYECKUMH PEaKIUsIMH. Y MaIfeHTa OT-
MeyaloCch CHIXKEHHE MoKa3aTeaed KOTHUTUBHOTO pas-
BUTHS: KPYro3op ObLI KpaifHe y30K, peOEHOK ImyTai
NIPaByl0 M JIEBYIO CTOPOHBI, IIBE€Ta, HE PacCKa3bIBall
CTHXH, HE WCIIOJHSJI WUCKIIOYEHUs U 0000IIeHNus, He
OTrajpIBaj 3araJiku, He nepeckasbisai. Vrpsr Obuti Ma-
HUITYJISITHBHBIC, CTEPEOTUITHBIE, HEUTPOBBIMH IIpEIME-
TaMH, MEJIKUMH AETalsIMH (CTHKEpBI, cKkpenkw). [Tamm-
€HT YBJICUCHHO Pa3TiIsIbIBaJ TEHH B KOMHATE, IIPOILyC-
KaJ yepe3 HHUX MajbIbl U CTEPEOTHITHO Kycad KyJak.
Buumanne peGeHKa NMPHUBIEKATOCh C TPYAOM Ha He-
HPOJIOJKUTENBHOE BpeMs. MalbyiK BBIIOJIHSIT HEKO-
TOpBIE HHCTPYKLWH 10 TIpock0e Matepu. PoH HACTPO-
eHus1 y peOeHKa ObLI HEYCTOHYMB, PEaKIUH SMOLHO-
HallbHO  OOEJHEHBI,  IIOBEJICHYECKUE  pEaKIuu
HeaJIeKBaTHbIE, UMITYJIbCUBHBIE C MPOSBICHUEM ayTO-
U T€TEPOArPECCHH.

B otnenennn peOeHOK MpeANIOYUTall HAXOAUTHCS
pSZIOM € MepCcoHaJoM, NMpHHUMan 3a0oTy o cebe. C
JETbMH HE UTPal, HO TI03BOJISIIT OOHUMATh ceds, HO IpH
CMEHE KOMHATHI Pa3BUBAINCH MPOTECTHBIC PEAKIINU:
MaJb4YMK HaYWHAII KpUYaTh, TIAKaTh, OUTH CeOsl, CTy-
4YaTh HOTAMH, KaTaThCs 110 MOy U MblYaTh. ANNETUT Y
pebenka oTMeyacss n30UpaTeNbHBIN, MUITY TPHHAMAI
TOJIBKO C pyK mepcoHana. COH MeJKaMEHTO3HBIH.

ITo pe3ynpTaTtaM SKCHEPUMEHTAIBHO-TICUXOJIOT -
YEeCKOro HCCIIECJOBAaHMUS — MPOAYKTHBHBIH KOHTAKT C
peOCHKOM CyYIIECTBEHHO 3aTpynHeH. He momuepiku-
BaeT BU3yaJIbHBIA KOHTAKT. VICTIBITyeMBbIil BO BpeMs Hc-
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CJIC[IOBAHUSI aKTHBEH, HEYCHIUMB, KPHUHT, arpeccH-
BEH, YMOIIMOHAIEHO HEAaICKBATEH, JEPXKUTCA O€3 ydaera
curyarud. OOpalieHHyI0 peds IOHMMAaeT OTPaHHU-
YEeHHO, B IpeJiesiaX Hanbosiee 4acTo BCTPEHAIOIINXCS
OBITOBBIX cHuTyalii. He BeImOMHSET mpocTeimne
npockObl. Peub sxonmanmuyHas, CKygHas, cJIOBa BO
(pa3bl He cKIaIBIBACT, U3AaeT 3BYKH. MIHTEepeca k cTu-
MYJIBHOMY MaTepHaly He NpOsBIsieT. MHCTpyKIuu K
3anaHusIM He ycBauBaeT. Ilomomp He ncnonsdyer. K
UTpYIIKaM HHTepeca He nposiseT. Urposas aesTens-
HOCTh Ha YpOBHE MaHUIyJMpoBaHus. YacTu4yHO pas-
BUTHI HABBIKH caMo00cykuBanus. Bocipustue par-
MmeHTapHOe. He cdopmupoBaHbl 1Mo Bo3pacTy mpen-
CTaBJIEHUs O cBeTe, (hopMme, BETMIHHE, OPUEHTUPOBKA
B YACTAX TeNa, NPOCTpaHCTBE U BpeMeHU. CIOXKETHbIC
PHUCYHKHU B IIOJHOM 00BbeMe He MOHMMaeT. BHuMaHne
XapaKTepu3yeTcsl TPYAHOCTSIMHA KOHIIEHTpAaWuH U Ie-
peximtoueHus. V3ydeHne maMsaTé HE IMPEACTaBISIETCS
BO3MOJKHBIM. YPOBEHb HMHTEIICKTYaIbHOTO Pa3BUTHS
HIDKE BO3pacTHOHW HOpMBL. OrpaHHueH Kpyr 3HAHUH U
NPE/ICTaBICHUI 00 OKpyKaromeM Mupe. MBbIIuieHne
Ha HarJsAHo-AeiicTBeHHOM ypoBHe. ITo Bo3pacty He
c(OpMHUPOBaHBI OCHOBHBIE MBICIUTENBHBIE ONEPALINH.
[IpocTeie 3amanns Ha 0000IICHUE, UCKITIOUEHHE, CPAB-
HEHHe, KJIacCU()MKAIMIO U aHAJIOTH He BhImoiHseT. He
BBIABIIIET IIPOCTOH XapakTep JIOTWYECKHX CBs3ei
MEXKy IpeIMEeTaMy U SIBICHUSAMH Ha BepOaTbHPOM U
HeBepOalbHOM ypoBHE. HemocTynmHO B TOJIHOH Mepe
OCMBICJICHAE KOHKPETHBIX CHTyallMid. 3aKIIOYcHUE:
HapylleHHs B KOMMYHUKAaTHBHOH W SMOIMOHAJIBHO-
BOJICBOI1 chepax, ypOBEHb HHTEIIEKTYaJIbHOTO Pa3BH-
THS HIKE BO3PACTHOIN HOpMBI. CHCTEMHOE HeJ0pa3BH-
THE PEYU TSDKEJIOW CTEIICHMU.

Ha ocHoBaHmm maHHBIX 00cienoBaHHA pPeOCHKY
OBLT YCTaHOBJICH AMArHO3: aTUIMYHBIHN (TIpolieccyaib-
HBIIT) paHHUI JETCKUI ayTH3M, BBIpaKEHHbIE HapyIlle-
HUS OMOIMH ¥ noBesieHus. HaznaueHo neyenne: BHyT-
PHUMBIIIEYHOE BBEACHUE PACTBOPA OPOMIMTHAPOXIIOP-
(Qenunbenszo-muasenuHa (Pemazemam® 1 Mr u
pactBopa mudenruapamuna (Jumenpon®) 10 mMr Ha
HOYb C JUTMTENIBHOCTBIO Kypca 3 JTHS, pacTBOP rajore-
pujona B Kamisx (2 mr/min) o 5 karens 3 pasa B JIcHb
JUIMTENIBHBIM KypcoM M TabneTku pucnepujoHa (To-
penno® Ky-ta6) mo 1 mr B 00eieHHOE BpeMs ¢ €10,
JUTUTEJIBHBIM KypPCOM.

Ha ¢one npoBeneHHoil Tepanmuum peOEHOK cTai
CIOKOIHee, ycuI4uBee, peke BblJaBall IPOTECTHHIE
peakuuu. Y MaibuuKa paclIMpHics acCOPTUMEHT I10-
TPeOISIEMBIX MPOJYKTOB, YIIyUIIWICS alIeTHT U HOP-
Masnu3oBaJics coH. Ho manmeHT ocraicst ayTHIHBIM, KO-
THUTUBHO CHUXKEHHBIM, C 33JIEPAKKON MCHUXO-PEUEBOTO
Pa3BUTHUSL U OTCYTCTBUEM KPHTHUKH K CBOEMY COCTOS-
Huto. [lo Hacrosmiee Bpems (ampens 2019 roga) y pe-
OCHKa COXpAHSIOTCS PacCTPOiicTBA ayTHCTUYECKOTO
CIEKTpa, 3aJeP)KKa IICHX0-MOTOPHOTO Pa3BUTHSA H CO-
[UagbHast Je3a1anTanus.

[Iporao3 naHHOTO MarMeHTa HeOIaronpHUATHBIH.

3aknioyenue. Ilo cBOOHBIM pe3yibpTaTam pa-
60tb1 nerckoro otaenenus I'Y3 OKIIB B ropone Capa-
ToBe 1 CapaTOBCKOH 00JIaCTH OTMEYACTCSI €XKEroHbII
POCT KOJIMYECTBA IPOJICYEHHBIX JeTeH C Pa3sIMYHBIMU
paccTpoiicTBaMH ayTHCTHYeCKOro crekrpa (ot 10 ne-

tei — B 2004 rony, no 148 mereit — B 2018 roxy). [pu-
BEACHHOE KIMHUYECKOE HAOMIOJCHUE HATILIIHO Je-
MOHCTPHPYET aKTyaJbHOCTh 3HAHUS KIMHHYECKHUX
MPOSIBIICHUHN ayTU3Ma y AETEeH U1 y4acTKOBBIX Bpa-
YeH-TIeANaTPOB, KaK IEPBUYHOTO IHATHOCTUYECKOTO
3BeHa. [IOCKONBKY paHHEE BBISBICHHE ATHITHYHOTO
ayTH3Ma B IETCKOM BO3pacTe C IPaBHILHOM U CBOEBpE-
MEHHOW MOCTaHOBKOH HO30JIOTMYECKOTO JAMarHosa u
Oe3oTiaraTesibHOE IPOBEACHUE KOPPEKIHMOHHBIX Me-
ponpusThii ¢ npuMeHeHneM 3(Q(PEKTUBHBIX COBPEMEH-
HBIX METO/IOB (papMakoTepanuu U peabHIuTaluy 13-
BOJISIET JIOCTHYb MOJIOXKUTEIBHBIX PE3YJIbTaTOB B BOC-
CTaHOBJICHHH PEUH, HABBIKOB OIPSTHOCTH, YTyUIICHUN
MOTOPHKH W Pa3BUTHU AMOIMOHAIBEHOU cepbl. CBoe-
BpPEMEHHAs! TMAarHOCTHKA U aJJeKBATHOE JICUCHUE Hapy-
LIEHUH paccTpOMCTB ayTUCTUYECKOTO CIIEKTPA Y ACTEH
CIIOCOOCTBYET YaCTUYHOMY IPEOJNOJICHUIO 3aIEPKKU
TICUXWYECKOTO Pa3BUTH, BO3MOXKHOCTH Hadana o0yde-
HMS B LIKOJIE, T. €. IPUBOJHUT K YIYYIIEHUIO KOMMYHH-
Kalliy, COI[HATU3aIMK 1 OBITOBOM ajanTtaiiiu peOeHKa.
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MICROANALYSIS OF SOLID COMPONENT OF TOOTHPASTES FOR THE TREATMENT OF
SYMPTOM BLEEDING GUMS IN THE DISEASES OF PERIODONTAL TISSUES

Myalkovsky K.
Bogomolets National Medical University
Kiev (Ukrainge)

MIKPOAHAJII3 TBEPJIOI CKJIATOBOI 3YBHUX NACT JJ JIKYBAHHS CUMIITOMY
KPOBOTOYUBOCTI SICEH IIPU MMATOJIOI'TI TKAHUH MMAPOJIOHTA

Msakiscbknii K.O.

Hayionanvuuii meouunuii ynieepcumem imeni O.0.bozomonvys

Abstract

Kuis (Yrpaina)

The symptom of bleeding gums is the first sign of damage to periodontal tissues. The main cause of bleeding
gums is poor oral hygiene and associated inflammatory processes in periodontal tissues. The choice of therapeutic
and hygienic complex depends on the state of oral hygiene, the severity of inflammation in the periodontal disease

and the degree of gingival bleeding.
AHoTanis

CuMIITOM KPOBOTOYHMBOCTI SICEH € MEPILIO0 03HAKOIO YpakeHb TKAHUH apoAoHTy. OCHOBHA IPUYMHA BUHH-
KHEHHS KpOBOTOUHBOCTI SICEH € HE3a/I0BIIbHA T'iri€Ha TOPOXKHUHH POTA 1 CyMyTHI i 3amalibHi MPOIecH B TKAHUHAX

HapOJIOHTA.

Bubip nmikyBambHO-TIri€HIYHOTO KOMIUIEKCY 3aJIC)KHUTh Bil CTAHY TiTi€HH IMTOPOXKHUHHU POTa, TSHKKOCTI 3ara-

JICHHA B HapO,I[OHTi 1 CTYIICHA KPOBOTO‘II/IBOCTi SCCH.

Keywords: toothpaste, abrasive, bleeding gums, periodontal disease.
Kuro4osi ciioBa: 3y0Ha macta, abpas3uB, KpOBOTOUHBICTH SICEH, TAPOIOHT.

3y0OHa macta - 1e ckiagHa 6araTOKOMITIOHEHTHA
cucTeMa, IpU3HavYeHa JUIsl OYMILEHHS, 1e30J0PYBaHHs
1 HaJaHHS CHPUATIMBOrO MNPO(IIAKTUYHOTO 1 JIKY-
BJILHOTO BIUIMBY Ha TKAHWHM NapojoHTta. [IpoTsrom
CTOJIITh JIFOJICTBO BHKOPHCTOBYBAJIO HaWpi3HOMAaHIT-
HilI 3aco0M JJIs1 TOrO, 00 OYHUCTUTH 3yOU - TICOK,
3011y, Ccitb, Kpeiiaa. [lepmra 3ragka npo 3yOHY macTy Mi-
CTHUTBCS B €THIIETChKOMY MaHycKpumTi IV cTomitrs H.
e., 1 permenToM Oyia CyMIII TOPOIIKOIMOIOHOT COIi,
TIEPITIO0, TUCTS M'STH 1 KBITOK ipHCY.

Ha croromHimHiil 1eHp, OUNIIEHHS 3y0iB Bif Ha-
JBHOTY 1 XapuOBHX 3aJIMIIKIB B 3yOHHUX MacTax BUKOHY-
10Th abpa3uBu. BoHu MoxyTb cranoButH Bix 10 10
50% o0Ocsry 3yOHOT macTH. Y TOit jxe yac abpas3uBHI
BJIACTMBOCTI MOXYTh HaJIaBaTH TPaBMYyIOUy IO Ha
TBEPAI TKaHWHH 3y0iB, TOMY BHOIp abpa3uBy BU3HAYA-
€ThCS 3aJIEKHO BiJ] MeXaHi3My [ii 3yOHOiI mactu. Y cy-
YacHHUX 3yOHHX IacTax 3acTOCOBYIOTH J[Ba KJacu abpa-
3WBIB - KaJBIIABMICTHI 1 OeckanbiieBi. [IpeacraBHu-
KaMU KaJbIiHBMiCTHHX a0pa3uBiB € KAPOOHAT KAJIBIIIFO
(xpeiina) i kanpuiii-pocdarHi cionyku (TuKanbIHHpO-
coar, Tpukansuuidocdar). Jo OeckanpuieBux adpa-
31MBaM BIJTHOCSATHCS 3'€THAHHS KPEMHIIO (IMOKCU Kpe-
MHISITigpaTipoBaHHUN AiOKCHA KpemHiro). [liokenpg
KpPEeMHII0 J00pe CyMiCHHUH 3 crolykamMu (Topy Ta iH-
HIMMH aKTUBHUMH KOMIIOHEHTaMH, 110 BOJIOAIIOThH KO-
HTPOJILOBAHOIO a0Pa3MBHICTIO, IO J03BOJISIE CTBOPIO-
BaTH MaCTH 3 IIMPOKUM J[1alla30HOM 3aJIaHUX BJIACTHU-
BOCTEH.

Ounmaroui, moJlipyBajbHi i aOpa3uBHI BIACTHBO-
CTI 3yOHMX TACT 3aJie)KaTh K BiJ| KOHIICHTpAIIil, a Ta-
KO BiJl po3mipy, Gopmu 1 TBeprocTi YacTHHOK abpa-
3UBY.

AOpa3uB € 00OB'I3KOBUM KOMIIOHCHTOM OYITb-
AKO01 3y0HOI macTu.

CrBOpeHHsI 3yOHHMX NAacT, sIKi BOJIOJLIM O BUCO-
KAMH OYHMCHHUMH BJIACTHBOCTSAMH, HE IMOIIKOKYIOUYH
TBEp/Ii TKAHWHY 3y0a 1 SICHA, € aKTyaJbHUM 3aBIaHHIM
Cy4acHOI Mo TAKTUIHOT CTOMATOJIOTII.

Buxonsau 3 BUIIE CKa3aHOTO IIIKOM OYEBHIIHO,
10 HeoOXiTHO 00 0 CKIaay 3yOHOT MacTH BXOIMITH
Taki aOpa3WBHI KOMITOHEHTH, SKi OYyIyTh BOJIOHITH
HU3BKAMH TPaBMAaTHYHUMH BJIACTUBOCTSAMH IIOJIO
TBEpOUX TKAHWH 3y0a i TKaHWH MApoJOHTa, OYIYTh
IHAU(EPEHTHI 1O CKJIaJIOBUX KOMIIOHEHTIB IacTH, HE
BUKJIMKATUMYTh MATOJIOTIYHUX PEaKIlidi, ajic B CBOIO
Yyepry macta yepes 1e He BTpa4aTHME CBOI OUHMIIYBaIb-
HHX 3[10HOCTI.

Mera: BMBYMTH MIKPOCKJIAJ i MIKPOCTPYKTYpPY
3yOHHX MACT IS JIIKyBaHHS CUMITOMY KPOBOTOYHBO-
CTi sSICEH MPH MATOJIOTii TKAHWH MapOJIOHTA.

Marepianu i MeToau A0CTiTKEeHHS.

Jist mocnimkeHHS HaMu OyJIu BiiOpaHi IBi MacTH
JUTSL IIKyBaHHSI KPOBOTOYHMBOCTI SICEH 3asiBIICHI BUPOO-
HUKOM.

«Lacalut Aktiv Herbal» - mictuts nakrat ano-
MiHi10, pTOpH] aMOMiHIIO 1 KOMITIEKC 3 8 TpaB (Mippa,
(denxenp, aHic, eBKaminT, YeOpelpb, pomalika, M'drTa,
TIaBIis);

«Parodontax» - mictuth HaTpito GTOpPHI, MiHe-
payu 1 HaTypanbHi eKCTPAKTH TPaB: POMAIIKH, IIABIii,
exiHarei, MippH, paTasii Ta M'ATH.

MeTtoanka npoBeJeHHs] CKAHYIOUYO0I eJIEeKTPOH-
HOI MiKpocKomii: MeToJ AOCIIDKEHHS peani3oBaHui
Ha PEHTI'eHIBCHKOMY MiKpoaHaiizaTtopax «Superprobe-
733» (JEOL, Snowis). [ligroroBka 3yOHHUX mact 10 J0-
CJTi/KEHb:
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BiJUIIJICHHS Bif] TEITIO 1 BUIIIEHHS TBEPAUX HEPO3-
YUHHHUX y BOJI CKJIaJ0BHX 3yOHUX mact. 3yOHa macra
po3uMHsIIacs y BOJI i IUCTIEPTOBaHUX Ha yIBTPa3BYKO-
BO1 YCTaHOBKH MPOTATOM 10 XB .;

CMIA TUCTIEPTYBAaHHS KiNbKa Kparelb CYCIIeH3ii
3a JONOMOTO0 MINEeTKH HAHOCWIHCS Ha TONipOBaHIH
MOBEPXHI MiAKIAAKH 0¢3 BUKOPUCTAHHS CTPYMOIIPO-
BIZIHOTO KJICIO 1 BHUCYIIYIOTh. llpunmnanHs BinOysa-
€TBCSl 32 PaXyHOK CHJI €JIEKTPOCTaTHYHOTO MPHTS-
raHHs. 3pa3ku Ha MiJKIaJKax MOMIIIAIUCS B BaKyyM-
HUH TIOCT 1 HaIMJIIOBaHHS 30JI0TOI TOKOIPOBIIHOO
TUTIBKOIO, J1aJli IIPOBOIMIIOCS JTOCHIPKEHHSI.

Pe3ynbTaTH 10CTiIKEHHS.

A190 102

MikpoaHnaiiz TBepmoi CKIamoBoi 3yOHMX IACT
MIPOBOIMBCS Ha HAsBHICTH 69 eneMeHTiB. PeHTrenocme-
KTpaJIbHUH aHaNi3 IT0Ka3aB HAsSBHICTH B 3yOHii macti
Lacalut Aktiv Herbal Brcoxkoi kinekocTi KpeMHiro, Ta-
KOX BU3HAUAINCS ANIOMiHIN, ¢Top i xmop. Y 3yOHiH
macTi Parodontax BUSIBICHO KpeMHIil y MEHBIIIH KiJlb-
kocti Hix y macti TM Lacalut. ¥V wiit 6ys0 BUsiBIeHO
HaTpii 1 xsop. HasBHICTE B 000X MacTax 3HaYHOI KiJlb-
KOCTI KpEMHIiI0 3a0e3Ieuye OUHINAIYi BIACTHUBOCTI,
HaTpii Hazmae peMmiHepadizyrouy Jito 3yOHIH macTi
Parodontax. IlpucyTHicTh amoMiHil0 B 3yOHiil macTi
Lacalut Aktiv Herbal no3Bosnsie mporso3yBat ii Karti-
JISIPOTIPOTEKTOPHY if0.

BuBueHHST MiKpOCTPYKTYpH 3yOHHX TTacT HPOBO-
quma ipu 30itemienHi B 1000 i 3000 pasis.

10 uym

Puc. 1. Pacmposa erexkmponozpama meepooi cknadosoi 3yonoi nacmu «Lacalut Aktiv Herbal» na Cu-emicniii
nioknaoyi. Mikpogpomoepais, 36inewenns * 1000

AI89 302

Puc. 2. Pacmposa enexmponozpama meepooi ckiadoeoi 3y6noi nacmu «Lacalut Aktiv Herbaly na Cu-emicniii
nioxknaoyi. Mikpogpomoepadpis, 36invuenns 3000

Ha puc.l mpexncraBneni wgactkm 3yOHOI macTh
Lacalut Aktiv Herbal, siki 36MparoThcsi y KOHTIIEMEPATH

pi3HOi popmu 1 po3mipy - Bix 2 1o 10 mikpon. [Ipucy-
THI YaCTKH, 5K 3 3aTOCTPEHIMH, TaK i 3 OKPYTJINMH Kpa-
SIMHL.
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3 MeTOI0 BU3HAUEHHS a0pa3sWBHUX BIIACTHBOCTEH
MACTH MH BHUBYHMIIM MIKPOCTPYKTYpY iX mpu 30imb-
menHi B 3000 pasiB (puc.2). byno BcraHOBIEHO, IO
po3mip YaCTOYOK MEHIIIE 1 MiKpOHa i pO3TaIOBYIOTHCA

&

IITEHO TIO BCilf MoBepxHi 3yOHOI macTtu. Take po3mi-
IICHHS 1 pPO3MIp Y9acTOK JO3BOJIIE SKICHE OYMIICHHS
MMOBEPXHI 3y0a i MDX3yOHHX MPOMIXKKIB, HE MOIIKO-
JUKYIOYH EMaJTb.

Puc. 3. Pacmposa enexmponozpama meepooi ckiadosoi 3yonoi nacmu « Parodontax» na Cu-emichiti nioknaoyi.
Mixpogomoepadhis, 30inewenns *1000

AHAJIOTI4HI TOCJIIPKEHHsI OYyJIi POBeIeHi 13 3y0-
Hoto mactoro Parodontax. Ha puc.4 nmpezacrasiesi 1i mi-
KPOYACTHHKH, SIKi PO3TAIIOBYIOTHCS KOHITIOMEpaTaMH,
po3mipoM skuX Bix 3 1o 20 MikpoH, TOOTO OLibIIe, HixK
y Lacalut Aktiv Herbal. ®opwma ix HenpasuibHa 3 roc-
TpUMH KpasiMu. Taka CTpyKTypa Moxe 3a0e3redyBaTu

BHCOKI a0pa3uBHI BJIACTHUBOCTi. BHBUEHHS CTPYKTYpH
3y6Hoi mactu Parodontax mpu 36ineinenni 8 3000 pasis
(puc.4) moxasano, mo GpopMa KpUCTaliB iX OKpyria i 3
JOCUTh TOCTPUMH Kpasmu. [Ipu oumineHi emari, Taka
CTPYKTypa KPHUCTAJIIB MOXeE MOIIKOUKYBATH ii.

Mikpogpomoepadhia, 30ineuienns <3000
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3akJII04eHHs.

3y6na macra Lacalut Aktiv Herbal micturs akTu-
BHI CTIOJIyKH (TOPY, IO HAAa€ ilf aHTHOAKTEpiaIbHUX,
MIPOTHKAPIO3HUX BIACTHBOCTEH. [laHi CIIOTyKH IPUTHI-
YyIOTh YMOBHOIATOTEHHY MIiKpo(dIopy i THM caMuM
3armo0iraroTb yTBOPEHHIO 3yOHHUX BiNIKJIaICHb.

B meBHill Mipi JaHa MacTa BOJOIE KAMIIPOIPO-
TEKTOPHOIO JII€10, 38 PAXyHOK JIAKTaTy AJIIOMiHi0. 3Ha-
YHA KUIBKICTh 1 MM pO3MIp CIIOIYK KPEMHIIO Halae
nacti 3Ha4yHo1 abpa3uBHOCTI, IO JIO3BOJISIE BUIAIUTH
3yOHI1 OJISIIIKY 1 T03BOJISIE 3MEHIINTH PIBEHB 3aNaJICHHS
sceH. HasBHICTB AeTepreHTiB J03BOJISIE MOJETTIHTH
PO3UMHEHHS 3yOHUX BiIKIIaIEHB 1 3aBISIKH YTBOPCHHIO
TiHE 3a0e3nedye O epeKTHBHI iX BUAAICHHS 3 TIO-
POXKHUHH pOTAa.

Takum 9rHOM, TIPOBEICHU aHANI3 TOKA3y€e HasIB-
HICTh y nmaHiit 3yOHii macti «Lacalut Aktiv Herbal»
KOMIIOHCHTIB, SIKi IIOJISTIIYIOTh BHJAICHHS 3YOHHX
BiJIKJTaJICHb, HAJAIOTh MACTI aHTHOAKTEPIATBHUX 1 KaITi-
JSIPONPOTEKTOPHUX BIACTHBOCTEH, 10 pOOHTH i 110-
CUTh €()EKTUBHOIO AJIsI IIPUTHIYSHHS KPOBOTOYHBOCTI
SCEH.

[IpoBeneHe peHTrEHOCHEKTPalbHE AOCIIIKCHHS
Mokasaio, 1o y 3yOHiit macti «Paradontax» kpemHiit

pO3TaIIOBaHMi 10 BCil MIOBEPXHi 3yOHOI IMacTH, Y BH-
ISl BEIMKUX KOHTJIEMEPATIB 1 3 TOCTPUMHU KpasMH,
10 MO’KE TPU3BECTH /0 TPaBMYBaHHS eMalli MijJ Jac
YHUIICHHS.

PenTtreHocnexTpanbHuii aHaNi3 BHSABUB 3HAYHY
KUTBKICTh KPEMHIiI0, HaTpifo i XJI0py B 3yOHIN macTi. Y
MO€THAHHI 3 HU3KOI0 IHINNX aKTUBHHUX CJICMCHTIB Ja-
HOi 3yOHOI acTy 1e Hajae il 3HaYHUX aHTHOaKTepab-
HUX Ta MPOTH3aNaJbHUX BIACTUBOCTEH.

CroJyKy KpeMHIl0 HaJia€e 1macTi 3Ha4HOi abpa3uB-
HOCTI, IO JI03BOJISIE€ BUAATUTH 3yOHI OJISIIIKH 1 TO3BO-
JIsi€ 3MEHIINTH PiBEHb 3aIlaJICHHS SICEH.
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Abstract

The autoimmune rheumatic diseases (ARD) course depends on the environmental factors in regions where

the patients do live, thus determining the pathological process clinical form. For the first time, the relationship
between individual clinical-laboratory ARD manifestations and environment ecological factors (atmosphere and
groundwater xenobiotics’ content levels) in the patients’ residence regions, the role of silicon in ARD pathogenetic
formations is proved with the disease diagnostic and prognostic criteria descriptiveness. Based on the study of
clinical, morphological and laboratory (biochemical, physical-chemical, adsorption-spectrometric) indicators sev-

eral criteria are identified that allow predicting the ARD course and its severity assessing.

Keywords: autoimmune rheumatic diseases, ecology, clinic, pathogenesis.

Relevance. Environmental attitude is regarded as
civilized countries, as adverse environment undermines
social and economic development of the state [1, 2].
Contamination of the environment determines the ex-
ceptional importance as an indicator of overall health.
The relevance of environmental issues in the context of
rheumatology (“'rheumoecology") [3, 4] are responsible
for the following factors: 1) gaseous pollution of the at-
mosphere and the poor quality of drinking water in-
creases the prevalence of rheumatic diseases in the re-
gion [5-8]; 2) the prevalence of many rheumatic dis-
eases is higher in the highly urbanized regions; 3) in
addition to genetic and random factors, the general
causes of rheumatic diseases belong to the environmen-
tal factors,and external environmental factors are the
trigger in 60% of cases [9, 10]; 4) rheumatic diseases

are currently defined as "environmentally associates"
[11].

The purpose and the objectives of the research:
1) to analyze the autoimmune rheumatic diseases
(ARD) clinical and laboratory character distribution in
different ecological regions where the subject patients
do live, estimating the individual xenobiotics’, contrib-
uting to both atmospheric and ground water pollution,
degree of influence onto the pathological process at
subjects; to establish the exogenous intoxication fac-
tors’ pathogenetic significance; 2) to estimate the con-
centrations of silicon (Si) in the blood and hair of the
patients different clinical-laboratory course of the dis-
ease, pathogenetic significance of the microelemento-
sis, the connection of the content of Si in the patient’s
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organism with microelemental composition of the en-
vironment; 3) the aim of the work: to assess the physic-
chemical adsorption and rheological properties of the
blood serum of patients with ARD according to the hy-
gienic condition of the air, water and soil in regions of
patients residence.

Material and methods. Under the survey there
were 345 patients with ARD: systemic lupus erythema-
tosus (SLE) — 106, systemic sclerosis (scleroderma,
SD) — 74, rheumatoid arthritis (RA) — 165. In cases of
RA and SLE, peripheral nervous system lesions (mono-
and polyneuropathy, radiculopathy, and motron meta-
tarsalgia) were exceeded, and the central nervous sys-
tem lesions (discirculatory encephalopathy, cerebral
circulation violation, corticoneural and pseudobulbar
syndromes) prevailed in patients with SLE and SD.

X-ray examination of peripheral joints, sacroiliac
joints, spine and lungs was performed on the «Multix-
Compact-Siemensy apparatus, ultrasound examination
of joints and internal organs — on «Envisor-Philips»,
electrocardiographic — on «MIDAC-EKI1T» and «Bi-
0set-8000», echocardiographic — on «HDI11-XE-
Philips», spirographic — on «Master-Scope-Jaeger»,
study of the alveolar-capillary membrane — on «Master-
Screen-Body-Jaeger». «BS200» and «Olympus-
AU640» analyzers, «PR2100-Sanofi diagnostic
Pasteur» reader, immunoblot «Euroline-Euroimmuny,
computer tensiometers «KADSA-Toronto» and «PAT2-
Sinterface» were used to evaluate the laboratory indi-
ces. With the help of atomic-absorption spectrometer
with electrographitic shock-absorber «SolAAr-Mk2-
MOZe» in the serum of the blood and hair the content
Si has been studied. Indicators of surface viscosity
(SV), bulk viscosity (BV), surface elasticity (SE), mod-
ule of viscoelasticity (MV), relaxation time (RT), the
surface tensionatt=0,01s(ST1),t=1s(ST2),t=100
s (ST3), and the equilibrium (static) surface tension at
t—o0 (ST4), the angle of inclination (Al) and phasic an-
gle (PA) of tensiograms were studied using computer
tensioreometry of serum, surfactant criterion of interfa-
cial activity (SCIA) were calculated. The results were
compared with environmental pollution by xenobiotics
and microelements of air, water and soil of zones of pa-
tients residence.

Hygienic estimation of anthropogenic pollution
was based on determination of xenobiotics in its four
facilities — air, soil, drinking water and underground
water sources. Data were obtained as a result of labor-
atory tests of sanitary stations, regional offices of the
State Committee on Hydrometeorology, Environmen-
tal Control and environmental safety.

Statistical processing of the obtained results of the
research was carried out with the help of computer var-
iational, correlation, nonparametric, ANOVA and mul-
tivariate ANOVA / MANOVA variance analysis (Mi-
crosoft Excel and Statistica-Stat-Soft). The mean val-
ues, their standard deviations and errors, the Pearson
correlation parametric coefficients and the nonparamet-
ric Kendall coefficients, the Brown-Forsythe and Wil-
coxon-Rao dispersion criteria, the Student-McNamara-
Fisher differences, and the reliability of the statistical

indices were estimated. The critical level of signifi-
cance in this study when testing statistical hypotheses
was assumed to be 0.05.

Results. The ARD course depends on the environ-
mental factors in regions where the patients do live,
thus determining the pathological process clinical form
(ammonia levels in the inhaled air and nitrates contents
in the groundwater) as well as the skin syndrome sever-
ity, the arthropathy development (nitrates and sulfates
in grouldwater), the disorders severity as to the heart
(industrial wastes accumulation in the atmosphere),
lungs (phenol and nitrogen dioxide in the air), liver and
kidneys (lithium concentration in water) and central
nervous system (sulfur dioxide environmental levels)
therefore the said influencing the lipids’ peroxidation
products blood contents and integral parameters (ben-
zipyrene and phenol in air), as well as the non-protein
nitrogen compounds (nickel in water), medium-weight
molecules (phenol and nickel), and the phosphates
groundwater level directly correlates with the endoge-
nous intoxication integral index, while the environ-
ment’s hygienically-critical components embody the
risk factors for the disease individual signs.

The spreading of SLE is greatly connected with
the development of chemical industry in the regions
and the production of building materials with the levels
of carbohydrade dioxide and 3, 4-benzpyrene with the
content of toxic bismuth and cobalt in the soil, barium
and nickel in the subsoil waters, the formation of auto-
antibodies in the blood depends on the concentration of
ammonia, phenol, nitrogen dioxides. carbohydrade di-
oxide in the atmosphere, and integral significances of
unfavorable ecological situation of the air space influ-
ence the development and severity of the lesion of the
skin, heart and kidneys. Nitrates in drinking water have
an influence on the level of nitremia which correlates
with severity of visceritis course. The indexes of micro-
elementosis determine lethality of the patients and the
level of expressiveness of separate clinical signs of the
diseases, influencing the content of barium, lithium and
plumbum in the patient’s hair and blood, with which in
its turn, the course of pathological ecology is con-
nected.

Prevalence of RA in different regions depends on
the intensity degree of environment (air, soil, water)
contamination with xenobioatics, including large-scale
enterprises of metallurgical, coal-mining, chemical and
machine-building industries, production of building
materials, transport and agriculture, and the integral ep-
idemiological index of prevalence is determined by the
total level of ammonia and phenol in the atmosphere,
degree of drinking water mineralization and concentra-
tion of sulfates in it, level of such toxic microelements
as barium, bismuth, tin, lithium and titanium, and also
essential ones (manganese, zinc) in soil and ground wa-
ters.

Sonographic signs of the articular syndrome dur-
ing RA, index of the arthritis progression, maxillary
and knee joints changes, periarticular tissues and pe-
ripheral nervous system changes depend on the load
levels of xenobiotic emissions of the industrial enter-
prises into the atmosphere, transport and agrarian com-
plex as well as the degrees of waste accumulation of
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human activity in regions where coal-mining, machine-
building industries, building materials, motor and rail
transport production development is of primary im-
portance.

Poor quality of drinking water in the regions of RA
patients’ residence influences the rates of articular syn-
drome advance, seronegative development and patho-
logic process prevalence, frequency of proximal digital
joints, knee joints and peripheral nervous system le-
sions, forming of systemic osteoporosis, ligamentitis
and Baker’s cysts. Textural changes of joints and peri-
articular tissues depend on mineralization, hardness,
chemical and microelement structure of water during
RA, and microelement content in the ground waters
correlate with the toxic microelements concentration in
the hair of such patients.

Changes of microelement soil composition in cer-
tain regions of RA patients’ residence contribute to the
increase of disease advance rates, forming of enthe-
sopathies and Baker’s cysts, such abarticular (systemic)
manifestations as digital arteritis and Sjogren’s sicca
syndrome, that is interconnected with heaviness of air
and water contamination with xenobiotics (ammonia,
benzpyrene, phenol, nitrates, phosphates), barium,
manganese, titanium by individual branches of indus-
try, and content of toxic microelements in hair partici-
pates in pathogenetic disease forming, besides bismuth,
nickel and lithium possess prognostic significance.

The content of Si in the hair of the patients is not
changed, and the level of this microelement in the blood
is truly increased by 65-75%. Silicon microelementosis
is connected with the patient’s age, the degree of the
disease activity, concentrations of barium, vanadium,
lithium, copper and stannum, chromium and zinc in the
soil, subsoil waters and it is determined by the character
of the course of the pathological process, severity of le-
sion of the thyroid gland and kidneys, the presence of
pulmonary hypertension and the development of build-
ing material industry in the region of the patient’s resi-
dence. The changes of the content of Si in the organism
take part in the pathogenesis of the lesion of lymphatic
nodes, heart and kidneys.

Adsorption-rheological properties of serum de-
pend on the integrated degree of pollution by xenobiot-
ics of air and drinking water (but not of soil by chemical
elements), the degree of emissions and accumulation of
industrial waste in it, the nature of the impact of mod-
ernization of agriculture, metallurgical, chemical and
engineering industries in the regions, levels of 3,4-
benzpyrene (ST2, PA), phenol (BV, PA), ammonia
(SCIA), nitrogen dioxide (ST1, ST2, ST3), carbon di-
oxide (SE, RT, ST1, ST2, ST4) in the breathing air, the
degree of mineralization and hardness of drinking wa-
ter (MV), the parameters of toxic microelements and
essential zinc (ST3) in the soil.

2/3 RA patients achieve good and excellent results
of medical treatment (women’s results are better), they
depend on the complex application of glucocorticoids,
methotrexate, multienzyme mixtures of systemic enzy-

motherapy, antiaggregants and muscle relaxants, nitro-
gen dioxide concentrations in the atmosphere, sulfates
- in the drinking-water, chrome and manganese — in soil
and tin —in hair, and it is not reasonable to use sulfasal-
azine, leflunomide and bivalos at the high xenobiotics
contamination degree of the patients’ environment.

Conclusion: 1) the ARD course depends on the
environmental factors in regions where the patients do
live, thus determining the pathological process clinical
form; 2) there is a dependence of silicon microele-
mentosis in the organism of the patients on clinical-la-
boratory manifestations of the disease, and the content
of Si in the blood and hair participates in the pathoge-
netic constructions of the disease; 3) breach of the ad-
sorption-rheological properties of blood serum depend
on hygienic condition of air, water and soil in regions
of patients residence, the environmental burden on the
atmosphere by the different branches of industry and
agriculture.
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STATE OF LIPID EXCHANGE, PRO - AND ANTIOXIDANT SYSTEMS IN BLOOD IN THE
PATIENTS OF OSTEOARTHRITIS IN COMBINATION WITH ARTERIAL HYPERTENSION AND
TYPE 2 DIABETES MELLITUS
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CTAH JIIIIAHOI'O OBMIHY TA ITPO- 1 AHTUOKCUJJAHTHUX CUCTEM B KPOBI XBOPUX
HA OCTEOAPTPO3 B IIOEJHAHHI 3 APTEPIAJIBHOIO I'MIEPTEH3I€IO TA IYKPOBUM
JIABETOM THUITY 2

CoxoJioBa LI
Buwuii oeparcasnuii nasuanvhutl 3axiad Vepainu
«Byrosuncoruil 0epocagrutl MeOuyHUU YHigepcumemy»

Abstract

According to research made by American scientists, osteoarthritis is one of the main problems of the health
system, primarily because of its association with cardiovascular diseases, which are one of the causes of
death. Nowadays there is a lot of evidence, that osteoarthritis is a disease which is not only related to changes in
the morphofunctional state of the joints, but with their metabolic disorder, which cause the emergence and pro-
gression of the systemic pathological process.

Patients with osteoarthritis in combination with type 2 diabetes and hypertension have been found to have no
violations of lipid metabolism, increased intensity of oxidative stress, which leads to the degradation of the cellular
tissues of the bodly.

AHoTAaNis

3a pe3yiibTaTaM ,I[OCJ'Ii,Z[)KeHB AMCPHUKAHCbKHX BUCHHUX OCTCOAPTPO3 € O,Z[HieIO 13 OCHOBHHX HpO6J‘I6M CHUCTCMH
OXOpOHH 3,Z[Op0B’$I, HacaMIIepea, ucpe3 HOro 3B’S30K 13 CCPUCBO-CYAMHHUMHU 3aXBOPIOBAHHAMU, SIKI CTarOTh ona-
HIEIO 13 MPUYHH CMEPTi marienTiB. Ha chOroHinIHii AeHb ICHYE 0araTo J0Ka3iB, 0 OCTEOAPTPO3 — IIE 3aXBO-
pIOBaHHS, SIKE TIOB’13aHe He TUIbKH 13 3MiHaMK MOP(GO(DYHKIIIOHAILHOTO CTaHy CyrJIo0iB, ane i 3 MeTaboIiuHUMU

po3iagaMu, siKi CIPUYHHSIOTh BUHUKHEHHS Ta IPOTPECyBaHHS CUCTEMHOTO MATOJIOTIYHOTO TIPOLECY.
VY manieHTiB 3 ocreoapTpo3oM y noenHanHi 3 /] tuny 2 Ta aprepiaiibHOO rinepTeHsieto Oynu BCTaHOBIIEHI
ICTOTHI MOPYIIEHHS JIii THOr0 0OMiHY, 3pOCTaHHs IHTEHCUBHOCTI OKCHAATHBHOTO CTPECY, LIO MPU3BOUTS IO Jie-

rpajaiii CliolyYHOTKaHHHHUX CTPYKTYp OpraHi3my.

Keywords: osteoarthritis, arterial hypertension, endothelial dysfunction, cardiovascular disease risk factors,

comorbidity, lipid exchange, oxidative stress.

KuarouoBi ciioBa: octeoapTpos, apTepianbHa TiepTeH31s, CHA0TeNlialbHA TUCHYHKIISA, (AKTOPH PU3UKY Cce-
PIICBO-CYAMHHIX 3aXBOPIOBAHb, KOMOPOIMHICTB, JITiTHUN 0OMiH, OKCHIATHBHUH CcTpec.

AKTYyalbHiCTb.

OcteoapTpo3 (OA) — reTeporeHHa rpyma 3axBo-
proBaHb Pi3HOI €TioJoril 3 MOAIOHUMHU O10IOTIYHIMH,
MOP(OJIOTIYHUMHE 1 KITIHIYHUMHU TPOSIBAMH, B OCHOBI
SKHX JISKUTH ypa)keHHs yCiX KOMIIOHEHTIB cyrioba —
Xpsiia, cyOXOHApaIbHOT KiICTKH, CHHOBIaJILHOT 000J10-
HKH, 3B’5I30K, KarcyJii HABKOJIOCYrI000BHUX M s3iB [7].
®opMyBaHHS 3aXBOPIOBaHHS BiOYBAE€THCS IiJ| BILIH-
BOM OiOXIMIYHMX Ta MeXaHIYHHUX (aKTopiB, SIKi MOPY-
HIYIOTh HOPMaJIbHUIM B3a€MO3B 530K MDXK HpoLecaMu
Jierpajialii Ta CHHTE3Y XOHJIPOILMTIB, MO3aKIiTHHHOTO
MaTpHUKCY Xpsma i cyoxonapanbHOi KicTkH. OA € Tiero
HAWMOIIMPEHIIIO MaTONOTI€I0 CHHOBIANBHUX CYTJIO-
0iB, cepen XBOPOO KICTKOBO-M SI30BOi CHCTEMH, IO
ACOIIOIOTECS 3 0oieM, (yHKIIOHAJIFHUMHU MOPYIIEH-
HSIMU, 3HIDKEHHSIM SIKOCT1 J)KUTTS Ta 3HAYHUMHU EKOHO-
MIYHAMH BUTpaTaMu Ha OXOPOHY 3710poB’x [3, 8]. 3ri-
nHo nanuMu BOO3 OA € nmpuunHOIO Henmpale31aTHO-
cti moHaimenie 10% nomynsmii ocid BikoM crapiie
60 pokis (Global Economic and Health Care Burder of
Muscoloskeletal Disease, 2001), a peHTrenosoriusi
o3Haku OA BHSBISIIOTBCS y Outbiue HiX 85% moxeit

BikoM ctapie 60 pokiB. CTaTUCTUYHI TOKa3HUKU B YK-
paiHi 3HAYHO HWKYI CBITOBHX, OJHAK II¢ IOB SI3aHO 3
THUM, 1[0 HACEJICHHS HAITO Ii3HO 3BEPTAETHCS 32 MEIH-
YHOIO JOIIOMOTOI0 — TPU 3HAYHOMY YPaXKCHHI CYIJIO-
0iB, 4acTO, KOJU €IMHUM BHUXOJOM JIJIS MMAI[IEHTA € €H-
nompote3yBanHs cyrino6iB (Koeanenko B.M., Boptke-
Bmd O.I1., 2010). Bim3nauaetbcsa, mo OA - me
3aXBOPIOBAHHS, TKOMY IPUTAMaHHI 3pOCTAl04i 3 BIKOM
SIBHIIA TOJIMOPOITHOCTI Ta KoMopOigHocTi [4, 9, 10],
POJIb SIKUX HA TETEpPilIHiil Yac MOrTUOICHO JOCIIiIKY-
€ThCAL.

Ha croroagiminiii JeHb BiZIOMO, IO IATOI'€HETH-
gyHo OA moB's3aHUEl 3 MeTaOONIYHUM CHUHAPOMOM
(MC) (oxwupiHHAM, 1HCYIIHOPE3UCTEHTHICTIO Ta IIyK-
POBHM AiabeToM THIY 2, TUCIIMIAEMI€I0 Ta apTepiaib-
Ho¥o rineprensieo) [12]. Kpim Toro, mopymieHHs mimi-
JTHOTO OOMiHY Ta MpO- Ta AaHTHOKCHUIAHTHHUX CHCTEM
BIUIMBAIOTH HA CTaH OJTHE OJTHOTO, 1 SIK HACIIIOK YCKJIa-
THIOOTH miepedir OA.
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Merta JociigskeHHsI: IOCTIANTH OCOOIMBOCTI
3MiH MTOKa3HUKIB JIiMiTHOTO 0OMiHY, TPO- T4 AHTHOKCH-
JMAHTHUX cucTeM y XBopux Ha OA y moexnanHi 3 Al Ta
OA tumy 2.

O0’exkT i Meroam pocaimxenHsi: [as mocsr-
HEHHS IT0CTaBJIeHOI MeTH obcTexkeHo 60 xBopux Ha OA
KOJIIHHUX cyro0iB, OinburicTs — 11e KiHku (81,2%), Bi-
koM Bizx 50 1o 60 pokiB, TPHBANICTh 3aXBOPIOBAHHS —
9,5+7,50 poky. ¥ mociimkenHi Oynu xBopi 3 OA II-
III penrrenonoriunoi crazii 3a Kellgren — Lawrence
Ta SIKi Jaji MHChbMOBY iH(OPMOBaHY 3rojly Ha y4acTh
y nociikerHi. ['pyna koHTposto ctanoBwin 20 mpak-
THYHO 37I0POBHUX OCi0, cepenHii BiK AKX —
53,1£8,75 poky. diarHo3 OA BCTaHOBIIOBAJIH Ha OC-
HOBI Kiacudikarmiitanx kputepiiB ACR 1991 mns xo-
JHHUX Ta KYJBIIOBHX CYTJI00iB [5], pekomeHmamii
EULAR (2010) , nakazy MiHicTepcTBa OXOPOHHU 3/10-
poB’st Ykpainu Big 12.10.2006 p. Ne 676 «IIpo 3atBep-
JUKEHHST TPOTOKOJIIB HaJaHHS MeEAWYHOI JOIOMOTH
3a cremianbHicTio «PeBmarosoris» [14, 1]. JiarHo3u
CYNYTHIX Ta KOMOpOIIHHMX 3aXBOPIOBaHb BUCTaBIIS-
JIACS 3TiJHO BIANOBIZHMX HacTaHOB Ta Haka3zis MO3
VYxpaiHu Ta niaATBepAKeH] BiINOBITHUMH (axiBISMHU.

JlocmimKeHHsT BIAMOBIAaIO OCHOBHHUM Ol0€THUY-
HUM HOopMaM [embciHkcpkoi nexmapanii (1989), Kon-
BeHIi1 Pagu €Bponu mpo mpasa mronuHA Ta 6iomMenu-
muHy (1977), BiTNOBITHAM MOJIOXKEHHAM BcecBITHBOT
oprasizarii OXOpoHH 340poB’ s, Mi>kHapOHOMY KoJie-
kcy MeanuHoi etukn (1983) Ta 3akoHam YkpaiHu.

Jlinigauii OOMiH OLHIOBAJIM 32 JJONIOMOTOI0 KOH-
LEHTpallii 3aranpHOro xonectepuny (3X), Tpurire-
punis (TT), xonectepuHy JIinOoNpoTeiNiB HU3bKOT IIiJTb-
Hocti (JITTHILI), minompoteiniB BUCOKOI INITBHOCTI
(JITIBIII), BUKOPUCTOBYIOUH aHaIi3aTop OiOXiMIUHUI

KONELAB 20i, ®iansgumais. XoecTepuHOBUH Koedi-
mieHT areporeHHocti (KA) oGuuciioBanu 3a Gopmy-
noto A.M. Kitimoa: KA=(3X-JITTBLL)/JITTBILI.

BwMicT B epuTponmTax TIIyTaTiOHY BiXHOBIIEHOTO
(I'B) pmocmimkyBand THTpamiiHUM METOIOM 3a
O.B. Tpasinoro B momudikamii [.d. Memmumena [2],
akTHBHICTB TiyTarionnepokcunasu (') - za I.d. Me-
ummieHuM [4]. Bmict manoHoBoro ambaeriny (MA) B
a3Mi Ta EpUTPOLUTAX BH3HAYAJM 332 METOJOM
I0.A. Bnagumuposa, A.M. Apuakosa [11].

Cratuctuuny 00OpoOKY pe3yJIbTaTiB JOCIIIKEHHS
npoBoaniy Ha 1K 3a 1ormoMororo craHiapTHUX MPUK-
nmagHuX nporpaM “Microsoft Excel”. OnintoBanu cepe-
nHi 3HaueHHA (M), ToXnOKy cepeqHpoil apupMeTHIHOT
(m), IOCTOBIpPHICTH BIAMIHHOCTEH 3a t-KpHUTEpieM
Cr’roneHTa. Pi3HUIIO TOKa3HUKIB BBa)Kajl CTATUCTH-
9yHO Biporigaoo npu p<0,05.

Pe3yabraT nociigaxeHHs Ta ix 00roBopeHHs:
BcranoBneno, mo OA fiarHOCTOBaHO y 9 XBOpHX
(5,4%); OA 3 AT - y 16 xBopux (9,6%), OA ta 11|
tuny 2 y 18 xBopux (10,8%) ta OA 3 AT ta I1J] Tumy
2 y 17 xBopux (10,2%), ToOTO criocTepiracTbcs TeHAC-
Higist OA 10 KOMOPOIAHOCTI MATONIOTISIMH, SIKi BXOIATh
o koMmiiekcy MC, skuil TUM caMUM HPHUCKOPIOE Te-
MIH PO3BUTKY, IPOTPECYBAHHS Ta YCKJIQJIHEHHS aTO-
JIoTi1 CyrinobiB i € TOTYXHIM TPUTEPOM KapHioBacKy-
JISIPHUX TIOJIH.

Bepyun mo yBarn kKoMoOpOigHICTH IpOIIECiB, OIIi-
HUJIY TTOKa3HUKH JIiTTAHOTO OOMIHY Ta CHCTEMY IpO- Ta
AQHTUOKCHJIAHTHOTO 3axucTy. JlocimipkyBaHUX OyIio
po3aineno Ha 4 miarpynu: OA 6e3 MmoeaHaHuX MaToJIo-
riif (9 ocid), OA y noennanni 3 AI' (16 oci6), OA y
noexHanHi 3 L] tumy 2 (18 oci6), Ta OA y noeaHaHHi
3 Al ta ] Tumy 2 (17 oci0).

Tabmurs

[oka3znuku JiniAHOro 00MiHy, IPO- TA AHTMOKCHIAHTHOI CHCTEM B XBOPUX Ha 0CTE0APTPO3 TA 'y NMOE/-
HAHHI 3 apTepiajbHOIO TiNepTeH3icl0 Ta HYKPOBUM JiadeToM THIY 2

I'pyna IV
I'pyma II I'pyma III (xBoOpi Ha
Tpyna I'pyma I (xBopi Ha (xBopi Ha ocTte- ocTeapTpos,
(xBoOpi Ha ocTeapTpo3 Ta 0apTpo3 aprepiajgpHy
Toxazruicn KO(I;T:I;%J;IO ocTeapTpo3) | aprepiayibHy ri- Ta IyKpPOBUI rinepreHsito Ta
(n=9) HIePTEH3110) niabet tumy 2) I[yKpOBHii
(n=16) (n=18) niaber Tumy 2)
(n=17)
Sarambuiii xoneete- |y 5,01 | 49404 610,12 6,5+0.76 6,8+0,57
puH (MMOJIB/1T)
Tpuraineput 133,62+4,39 | 150,09+3,15 | 190,01+5,09 201,03+4,25 | 224,36+17,48
(MMoOITB/7T)
XC JITHIN 2084042 | 2,71+0,12 3,66+0,21 3,970,13 4,2240,15
(MMoOTIB/1)
XCJIHBILI 1,43+0,13 1,36+0,07 1,19+0,03 1,15+0,07 0,87+0,03
(MMoOTIB/1T)
Koegiuienr arepo- 2,120,16 | 2,68+0,53 4,22+0,43 4,940,43 5,43+0,25
TeHHOCTI
MA mnazmu ( MkM/m) | 2,45+0,23 3,41+0,12 3,93+0,31 4,3+0,67 5,120,53
MA epuromuris 6,89+0,37 | 8,78+0,14 10,21:0,62 12,3+0,74 14,8+0,83
(MKkM/m)
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ITpomoBkeHHS TaOJINITI
Tnyration BlaHoBAC- | ) 96.0 08 | 0,87+0,09 0,74+0,05 0,68+0,08 0,66:0,01
HMI, MMOJIB/JI
['myTtaTioH- IepoKcH-
nasa, /Mo I'B 3a 1 69,4+3,58 81,8+4,13 98,6+6,17 102,9+5.41 129,4+8.42
xB Ha 1 r Hb
I'myraTion-S-TpaHc-
¢epaza, a/mMois 3a 1 13,84+1,64 17,3£1,03 19,6+0,12 21,24+0,73 23,6+0,92
XB Ha 1 Mr OijIKa
Kirmesi merabonitn 19,120,57 | 17,090,95 16,7+0,47 15,120,85 14,9+0,93
NO, MKkMoOIIB/1T
ITokaznuku 3X, XC JITTHII, TT', XC JIIIBIL] Ta BucHoBku:

IA y xBopuX Ha 130JbOBaHUI, HEOOTSDKEHUH CyITyT-
HimMu natosorisimu OA B Mexax HOPMH, OJTHAK 3 CXHU-
JBHICTIO /10 BEPXHIX (MIOrpaHMYHUX) MOKA3HUKIB HO-
pmu. LlikaBuM € Te, 1110 BUSIBJICHA TCHACHIIS IO 3HH-
skerHs piBHsA NO. He 3HauHI HOpyIIEHHS B TOKa3HAKAX
I'B, I'Tl Ta I'T. OnHak, BU3HAYAETHCSA CYTTEBA PI3HUIIA
y HOKa3HHUKax pemTy rpyt, 1e OA 3 CymyTHIMH XBOPO-
O6amu, a came: 3HauHe migsuiienns 3X, XC JITHIL, T
Ta 3HmwkeHHs XC JITIBII 3 BiAOOBiAHUM ITiABHIIECHHS
IA. Ta cyrreBe 3umxenns I'B ta migsuinenns [T ta
I'T.

PesynpraTi cBigYaTh NMpo YCKJIaJAHEHHH Ta IIpO-
rpecyrounii nepedir OA 3 KOMOPOIIHICTIO Ta MPOBOKY-
BaHHs SIBUILA OKCHJATUBHOro crpecy. Huska nocii-
JUKEHHsT BKa3y€ Ha TPHYETHICTh OKCHJIATHBHOTO
CTpecy SIK HOPYIICHHS PIBHOBAarM MK NPOOKCHIAHT-
HUMU T4 aHTHOKCHJIAHTHUMH CHCTEMaMH B NTATOTEHE31
ta porpecyBarHi OA (6). [HTeHCcHDiKaLisA TEPOKCHI-
Horo okucHeHHs ninigis (ITOJI) npuzBoanuTs M0 BUBI-
JHHEHHS MIPO3anaJbHUX IIUTOKIHIB, TOPYIIEHHS MiKpO-
UPKYJISIii, CTPYKTYPH KOJAreHy i CIpHse Mporpecy-
BaHHIO JIETEHEPATHBHOTO TMPOIECY B CYIJI000BHX
TkaHuHax. [IpogykTu mepokcuaanii 3yMOBIIOIOT IO-
IIKO/DKEHHS €HIOTEJI0 CYIHH, Ba3ocmasM 1 IiIBHU-
IIEHHS 3arajibHOro nepudepiiiHoro omnopy, o MOXe
CIPUYMHUTH ITiJBUILICHHS apTepialIbHOTO THCKY Y XBO-
pux Ha OA Ha Tii 3MeHIIeHHs e(eKTy TIHOTeH3UBHUX
npemnapatiB (5). Sk Hacmimok, komopOigHicTs OA TO-
JSira€ y 0JJaTKOBUX TPYJHOIIAX ISl CBOEYACHOT 1OC-
TaHOBKH JiarHO3y Ta MpHU3HauYeHHS €()EKTHBHOTO JIIKY-
BaHH:. [lemo mi3Hie MposSBIAIOTECS TOPYIICHHS JTi-
MiTHOTO 0OMIHY, IO € CKIJIAJOBOIO0 MAaTO(i3i0M0Ti4HOT
OCHOBHM 3pOCTaHHS PiBHA aTePOTPOMOOTHYHHX KapAio-
BaCKYJSIpHUX PHU3UKiB. B ymoBax mucimiminemii okuc-
HeHi JIITHII] 3HMKYIOTh aKTHBHICTH €HIOTENiaTbHOI
NO-cunrasu i 6iogoctynHicts NO (2). Tomy aHami3
YUHHUKIB IUCHYHKIIT €HIOTEINi0 Y XBOPHX 3 TIO€THAH-
HiM OA i AT minkoM oOTrpyHTOBaHHH.

Inepraikemis BruimBae Ha nepedir OA sk Ha Jio-
KaJIbHOMY, TaK 1 Ha CHCTEMHOMY PiBHSIX: 30KpeMa, JIo-
KaJIbHI €)eKTH OKHCHIOBAIBHOTO CTPECY 1 TITIKO3UIIIO-
BaHHS KiHIIEBUX HPOJYKTIB IMiJICHIIOIOTH ypa)KCHHS
XPpSIOBOI TKAHMHHU, a HAKONMYEHHS TOKCHYHHX IPO-
JIYKTIB TJIKOJII3y MOKE CIIPHYMHITH HPOTPECyBaHHS
OA(13,5).

3rigHO OTPUMAaHHX PE3yJIbTaTiB MOXKHA JIWTH BH-
CHOBKY, 1110 B KOMIUIEKCHOMY JIiKyBaHHI XBopux Ha OA
JIOTIUTLHO 3IiHCHIOBATH MEAMKAMEHTO3HE JiKyBaHHS
OA Ta II/] Tumy 2 i nmpuemHaTy 3aco0H BILUTUBY Ha TIO-
PYLIEHB JiIiAHOTO 0OMiHY, OKCHJAaTUBHOTO CTpECY.

V 3B 513Ky 3 IPOTPECYFOYNMH BiJXWUICHHSMH JIiITi-
JTHOTO OOMiHY Ta B CUCTEMi aHTMOKCHJIAHTHOTO 3aXH-
CTy y XBOPHX Ha OCTE0apTpo3 B MOEIHAHHI 3 apTepia-
JILHOIO TIlIEPTEH3I€I0 Ta I[yKPOBUM JiabeToM THIy 2
MOXXEMO IyMaTH NP0 MOPYLIEHHS KOMIICHCATOPHUX
MOXKJIMBOCTEH OpPraHi3My Ta MpOrpecyBaHHs 3aXBOPIO-
BaHHSL.

HepcnexkTuBM MalOyTHIX JOCTiIZKEHD

Posmmpenns po3yMiHHA 3MiH y Cyrio6ax Ha TIi
AT Ta IIJ] TMmy 2 Ta po3poOLi cxeM AiarHOCTHUKH Ta
Me/IMKaMEHTO3HOI Teparii MoeJHaHoTro nepediry mux
3aXBOPIOBaHb.
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OCOBEHHOCTH MOPAKEHMS MIOYEK Y BOJIbHBIX CACTEMHO#M CKJIEPOJIEPMHUEM

Mocenroruna O.B.,

Jloxmop meduyunckux Hayx, ooyenm, pay-Hedponoe, kageopa cocnumarbHol mepanuu u npogeccuo-
nanvhoix oonesnei PI'BOY BO Teepckozo I'MY Munsopasa Poccuu, Teepo

Tumomenko ILA.

Cmyoenmxka 6 Kypca aeyebnozo ¢axyremema, @I'BOY BO Teepckoeo I'MY Munsdpasa Poccuu, Teepo

Abstract

Systemic scleroderma (progressive systemic sclerosis, SJS) is a multi—stage multi—organ disease with char-
acteristic vasospastic vascular reactions of Raynaud syndrome type and obliterating vasculopathy with ischemic
disorders, in which specific autoimmune disorders are developed, accompanied by the activation of fibrosis and
excessive deposition of collagen in the tissues. Systemic scleroderma is characterized by angiogenesis violation,
as well as damage to the skin, musculoskeletal system and internal organs: the gastrointestinal tract, lungs, kidneys,
heart. Average prevalence of this disease is 240-290 per 1 million population. Most probable age is 30-50 years
old, but the debut of the disease is possible at any age. Women are more susceptibile to SJS (the ratio of women
to menis 7: 1).

The prognosis of the disease in SJS is largely determined by the degree of kidney damage in this pathology.
The heavier the kidney damage, the worse the prognosis, the lower the life expectancy of such patients.

AHHOTAIHUSA

CucremHas ckiepojepMus (Iporpeccupyromuii cucreMuslid ckinepo3, CCJ/I) — craaniiHo npoTekarolee 1mo-
JIMOPraHHOC 3a00JIEBaHUE C XapaKTCPHbIMH Ba30CHACTUYCCKUMU COCYAUCTBIMU PCAKIUSAMU 1O TUITY CUHApPOMaA
Peiino, u obnmTepupyloleil BackyaonaTuei ¢ HIIeMHYeCKUMI HapyIIeHUSIMH, TIPH KOTOPOM Pa3BUBAIOTCS CIIe-
U UIECKHe AyTOUMMYHHBIE PacCTPOMCTBA, COIPOBOXKIAIOIINECS aKTHBaKeH (rudpo3000pa3oBaHMs U H30BITOY-
HBIM OTJOXeHHeM KoyutareHa B TkaHax. iyt CCJl xapakTepHO HapylIeHHE aHTHOTeHe3a, a TaKKe MOpaKeHUe
KOH, OTIOPHOABUTATEIILHOTO alrapara U BHYTPCHHUX OPraHOB: KEJIYIOYHO—KUIICYHOT'O TPAKTA, JICTKUX, ITOYCK,
cepana. B cpeaHem, paciipocTpaHeHHOCTh JaHHOTO 3a00sieBanus coctanisieT 240—-290 Ha 1 muH. HaceneHwus. [1pe-
umyniectBeHHo Ooserot juna 30-50 set, ogHako 1e0r0T 3a00aeBaHMs BO3MOKeH B Jiro0oMm Bospacte. CCJI moa-
BEPIKEHBI, B OCHOBHOM, KEHIIIWHBI (COOTHOIIICHNE YKEHIIIUH U MYX9IuH — 7:1).

HpOFHO3 3a00J1eBaHUs npu CCI[ BO MHOT'OM OIIPEACIACTCS CTCIICHBIO MOPAKEHHNS TOYCK TPU ,HaHHOfI maTo-
snoruu. Yem BBIPAXKCHHEC TSXKCCTH IMOPAKCHUS TOYCK, TEM XYIKE IMPOTHO3, MCHBIIEC MTPOAOJIKUTCIIBHOCTD KU3HU
TaKuX OOJIbHBIX.
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Keywords: systemic scleroderma (SJS), scleroderma renal crisis (SEC), glomerular filtration rate (GFR),

arterial hypertension (AH).

KuroueBblie cioBa: cucremnas cxirepoaepmus (CCJ), ckneponepmuaeckunii moueunsrii kpu3 (CIIK), mopa-
JKEeHHE TI0YEK, CKOPOCTh KiryboukoBoit punbrpanuu (CK®D), aprepuansras runeprersus (Al).

3adacTyro, NMpU PEBMATOJIOTHYECKUX 3aboJieBa-
HUSIX B IATOJIOTHUECKUI IIPOLIECC BOBJIEKAIOTCS TOYKH.
B tom uucne, y 80% nanuentoB 6ompabx CCJI 0oT™e-
YaloTCsd M3MEHEHUs GyHKIMU rnovek. [IposBnenus Ba-
PBHUPYIOTCS OT OECCUMITTOMHBIX ITOPaYKEHUH 10 pa3BH-
TUSL TEPMHUHAJIBHON MOYEYHON HENOCTaTOYHOCTH. M3-
MEHEHHsT MOTYT OBITh OOYCIJIOBJIEHBI KaK TEUCHHEM
ayTOUMMYHHOTO 3a00JICBaHUsA, TaK U OBITH pe3ysIbTa-
TOM OCJIOKHEHUH ¥ TOOOYHBIX 3P PEKTOB MPOBOAUMON
Tepamui [2].

K ¢dakropam pucka mopakeHus: modeK IpH Ipo-
TPECCUPYIOLIEM CHCTEMHOM CKJIEPO3€ OTHOCSTCS: BO3-
pact 6ozee 40 JreT, My>KCKOH 1101, OBICTPO—TIPOTPECCH-
pylolee OCTpoe U MOJOCTPOe TedeHue 3a0o0JIeBaHMs,
TSOKENBIA W TIeHEepalu30BaHHBIA CcuUHApPOM PeliHo,
ovicTpornporpeccupyiomias auddysHas HAHAYypAIUSL
koxu [3].

B ocHoBe naTorenesa nopaxenus nodek npu CCJJ
JIEXKHUT HapYIICHHE MUKPOLMPKYISALIH, KOTOPOE Mpo-
SBJISIETCS TIOPAKCHUEM CTEHKH COCYIOB U U3MEHEHHEM
BHYTPHUCOCY/ANCTBIX, IUIa3MEHHBIX W  KJIETOYHBIX
CBOMCTB KpoBH. [IpOMCXOANT AECTPYKIMSI SHAOTENNS U
nponudepanys TIaJKOMBIIICYHbIX KJIETOK, MYKOHJI-
HOe Ha0yXxaHWe MHTHUMBI, (GHUOPUHOMIHBIC H3MEHECHUS
U CKJIEPO3 COCYIUCTOI CTEHKH, Cy>KeHHE MPOCBETa CO-
CyJOB, MUKPOTPOMOO3bI, HapyIICHHUS TPOHHIIAEMOCTH
1 KpoBoTOKa. Kpome Toro, HabmonaeTcst TUIepKoary-
JSIMA U CHIDKeHHE GHOpHHONN3a, arperars GopMeH-
HBIX JJIEMEHTOB, e opMallKs KanuUISIPHOi ceTH ¢ 00-
pa3oBaHHEeM 0eCCOCYIUCTHIX IMOJIeH, YTO CO BPEMEHEM
MPUBOAMT K HIIEMHH TKaHEH, paclipoCTpaHEHHBIM TPO-
(mueckuM M HEKPOTHYECKHUM H3MEHEeHUsM. JlaHHbIe
u3MeHeHus1 B kinHudeckor xaprune CCJl mpencras-
JICHBI TeHEepaTM30BaHHBIM CHHAPOMOM PeiiHo, Mopdo-
JIOTHYECKHE TNPOSBIECHUS KOTOPOTO BAapPBUPYIOT OT
MHO)KECTBEHHBIX M3bA3BJICHUH Ha KOHUMKAX IAJIBIEB
JI0O UICTUHHOH CKJIEpOAEepMHUYECKON TOUKH [1].

Boiesnstor cnenyromue BapHaHTBl HOPAXKEHHS
nmouek y 6ompHBIX CCJ: 1) CxnepoaepMuvecKkuii mo-
geunslii kpu3 (CIIK); 2) HopmorensuBnsiii CIIK
(HCIIK); 3) AccounnpoBaHHBIM C aHTUHEUTPOQHIb-
HBIMH ~ QHTHUIUTOIUIa3MaTHYEeCKUMU  aHTUTEIaMH
(AHLIA) rmomepynonedpur u Backynut; 4) Hedpomna-
THsI, ACCOLIMUPOBAHHAS C aHTU(POCPOIUIUIHBIM CHH-
apomoM (ADC); 5) D-nennnuiaMmuHoBast Hedporna-
tust; 6) UzomupoBannoe cHmwkenne CK®; 7) Camxe-
HHEe  (YHKIMOHAJBHOTO  pe3epBa  IMOYeK;  §)
Muxkpoans0ymuHypus u potennypus; 9) Cxueponep-
MHUYECKasi BaCKYJONATHs, IMPOSBIAIONIAsACS H3MEHe-
HHEM HMHAEKCOB TIOYEYHOTO COIPOTHBICHUS U DHJIOTE-
JUATBHBIX MapKepoB [8].

[TopaxeHne mo4yex BappUPYyET OT OCTPHIX (aTab-
HBIX 70 XPOHHMYECKUX JIATEHTHBIX (Qopm. Hambomee
OnacHOW (OPMOIi TOPAKEHHS SBIISICTCS CKIEPOJEPMHU-
4eCKUH MOYeuHbIH KpH3, pa3sBUBAIOILUICS B pe3ylib-
TaTe 4epe3MEpPHON HKCIPECCHH NPOBOCHATUTEIbHBIX
LIUTOKMHOB M OBICTPOTO CHIDKEHHS! (YHKIMU ITOYEK.
CxuiepoaepMUYECKUH OYEUHBIN KpU3, pa3BUBAETCS y

5-10% manueHToB, MPEUMYIIECTBEHHO Yy OONBHBIX C
mdyssoit popmoii CC/l B nepsele 2-5 ner 3aboie-
BaHus. OcobenHocthto CIIK sBnsiercs BHe3amHOe
Ha4ajo U OTCYTCTBHE NpeIBECTHUKOB. K OCHOBHBIM
KJIMHUYECKHM CUMIITOMaM OCTPOH He(pomaTHH OTHO-
CSITCSI: TOJIOBHAs OOJIb, CIa00CTh, JIUXOPAJIKa, 3JI0Kaue-
CTBEHHasl (TMIEPPEHMHOBAs) TUIEPTEH3Ms, OBICTPO-
Iporpeccupyromas  MOY€4Has  HEJOCTaTOYHOCTb,
HapacTaromas MPOTEHHYPHs, OJIUTO U aHyPHsI, MUKpO-
aHTHONaTH4YeCcKas (HEMMMYHHAs) T'eMOJIUTHYECKast
agemus, TpoMoOorronieHns (meree 100 Tric. B 1 MKI),
THIIEpTeH3NOHHAA 3HIeanonaTus 1 peTuHonaTys [1].

B rimHMYecKOH KapTWHE BBLACIAIOT THIEPTEH-
3MBHYIO M HOpMOTeH3uBHYI0 (opmbl CIIK. Haubosee
pacpoCTpaHEHHBIM SIBISETCS] THIIEPTEH3UBHBINA BapH-
aHT TeueHus. ['pynmnoil skcnepToB MexayHapoaHOTo
00IIecTBa 110 M3YYEHHIO CKIEPOAECPMHUUECKOT0 Moyey-
Horo kpuza (ISRCS) mpensoxkeHO AMAarHOCTUPOBATH
runepreH3uBHbIN BapuaHT CIIK mpu Hammuuum crneny-
IOIINX KPUTEPHEB:

1. BniepBble BO3HHKIIAs apTepHaIbHast THIIEPTEH-
3us, ompeensieMas Kak:

a) CAl > 140 mm pr.cT,;

6) JAZl > 90 MM pT.CT. HE MEHEE ABYX H3MECPCHHUI
B TeueHue 24 u;

B) yBenmuuenue CAJ] > 30 mmM pr.cT.;

r) yBenmuuenue JJAJl > 20 M pT.cT.

2. OuH U3 MITH CAENYIONINX TPU3HAKOB!

— YBeIMYEHHE YPOBHS KpEaTUHHUHA CBIBOPOTKH Ha
50 % wnm Gojiee OTHOCHUTENBHO 0a3aJbHOTO YpPOBHSA
wm Ha 120 % wunm Gonee oT BepXHEil rpaHUIbl HOPMBI
JUISL TaHHOHU JTabopaTopuu;

— IPOTENHYpUS 2 TpamMMa HiH Oostee +;

—reMatypus 2 win 6onee + win 6oree 10 KieTok
B TIOJIE 3pEHHUS;

— TpombonmTonieHust Meree 100 x 10° /m;

— TeMOJIMTHYECKas aHeMus (B TOM 4Hcie OOHapy-
KeHUe (pparMeHTOB APUTPOLMTOB, MIMCTOLUTOB HWIIU
PETHKYIIOINTOB.

Hcexoas u3 BBILIEU3JI0KEHHOT 0, THUIIEPTEH3UBHBIN
BapuaHT CIIK BO3MOXXHO IHarHOCTHPOBATH TOJIEKO
IIPYU HAJIMYUU HECKOJIBKUX KPUTEPUEB — OJUH U3 KpH-
TepUeB NEPBOM IPYMNIBl U OJUH U3 KPUTEPHEB BTOPOMH
[6].

Hopmorensusnusiii CIIK Bctpewaercs B 10-20%
CJIy4aeB U OTJIMYAETCS TSHKECTBbIO TEUEHHUs Ipolecca.
Jis HCIIK xapakTepeH BBICOKHI PHCK pa3BUTHUS TEp-
MHHAJIbHOU II0YEYHOW HENOCTATOYHOCTH M CMEPTH.
KpurepusiMu AMarHOCTHKH JAHHOTO COCTOSIHUS SIBJISI-
IOTCSI: TPOTEHHYPHS, TEeMaTypHs, TeMOJNTHYECKas
aHeMus1, TPOMOOIUTOTIeHNUS [2].

B oTnmumne ot ocTporo mopaxxeHus HOYeK XPOHH-
YyecKas CKJIepoepMudecKas HehpomaTus MOXKET pas-
BHUBAETCs B TE€UEHUE HECKOJIBKUX MECALEB U JaXKe JIET.
Hannass ¢dopMa TOpakeHHsT BCTpedaeTcs HaMHOTO
yame, ueM CIIK, BappupyeT 1no cTeneHu BbIpakeHHO-
CTH OT HE3HAUYUTEIILHOW MPOTEUHYPHUH C COXPAHEHHOI
win He3HauuTenbHO cHmkeHHOW CK® (CKD<90
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wi/mMun/1,73 M? 1 CK®<60 mu/mun/1,73 M2 cooTBeT-
CTBEHHO) 70 00Jiee BBIPAKEHHOTO CHIDKCHHS MOYed-
HOTO KPOBOTOKA C HapyHIeHHEM (DyHKIIIH ITOYCK U pa3-
BUTHEM TEPMUHAIBHON XPOHUUYECKOM MOYEUHOUN HENO-
CTaTOYHOCTH.

Cpenu posIBIICHHH, CBUACTENBCTBYIOMINX O Cy0-
KJIMHUYeCKOM TopaxeHuu noyek npu CCJl, Heobxo-
JUMO BBIJIENUTH: 1) U30IMPOBAaHHOE CHUKEHUE CKOPO-
CTH KIIyOOYKOBOHM (uiIbTpanuu; 2) yBeIWYEHUE HH-
JIeKca PE3UCTEHTHOCTH TIOYEYHBIX COCYIOB; 3)
CHIYKEHHE MMOYeYHOro (pyHKIMOHAIBLHOTO pe3epBa [1].
CHIDKEHHE CKOpOCTH  KJIyOO4YKOBOW  (DMIIBTpanuu
MOXHO OOHapyXWTh MpakTudecku y 50% mannueHToB
6ompHEIX CCJl yke Ha cTamuu CyOKIMHHYIECKOTO TO-
pakeHUs] modeK. s CyOKIMHMYECKOrO IMOPaXKCHUS
MOYEK XapakTepHO MEAJICHHOE IPOTPECCHPOBAHUC
XpOHHYECKOi O0e3HN NoUeK. PaHHEe BHIIBICHHUE CHU-
xkeranss CK® BaxxHo, kKak a1 Oojiee TOYHOTO Ompene-
JICHUsI TOYEYHOTO MIPOTHO3a, TaK ¥ JJisi 00Jiee TOUHOTO
pacdera J03UPOBOK JIEKAPCTBEHHBIX Mpenapatos [5].

Jnst Toro 4ToObI ONpPENETUTh BHYTPUIIOYCUHYIO
TeMOJIMHAMUKY TIPUMEHSAETCS METOJ OLIEHKH Ioued-
Horo ¢pyHKHroHansHoro pesepsa (I1OP). [IOP paccun-
TBIBAETCS B IPOLICHTAX U MPECTABISET COOOH IPHUPOCT
CKOpPOCTH KITyOOYKOBOW (IIIBTpAIIMH B OTBET Ha Oel-
KOBYIO Harpysky. B Hopme, aleKBaTHBIM OTBETOM Ha
OemkoByI0 Harpysky spisiercs yBenmueHne CK® Ha
20-65% B Teuenue 1,5-2 yacoB mocie Havana mpookI.
Hapymenune nodevyHoro (pyHKIMOHAJIBHOTO pE3epBa,
SBIIICTCA NTOKa3aTeJIeM paHHEr 0 MOPakKeHUs OYeK IIpU
CCJH wu npospisiercss HapylleHHeM (UIbTPalMOHHOM
crocoOHOCTH MoyeK. /11 onpenesieHus HHAEKca pesu-
crentHOCcTH (MP) moueuHBIX apTepuil IpUMeEHSETCs
MeTol 1BeTHOW nommiueporpadun. Y 6ompHbIx CCJI
BBISIBIISICTCS ITOBBIIIEHHBIN MHJEKC PE3UCTEHTHOCTH B
ME>KI0JIBKOBBIX M CETMEHTAPHBIX IIOUYSUHBIX apTEPHIX
[8].

Pexxe BcTpedatoTest Takue (GOpMbI OPAXKEHHS TIO-
YeK, KaK aCCOIMMPOBAHHBIN C aHTHHEHTPOPHUIBHBIMHU
aHTHUIUTOIUIa3MaTHUeCKUMK  aHTtuTenamMu  (AHILIA)
TJIOMEpPYJIOHE(PHUT U BACKYJIHT, HEQPOIATHSI, ACCOIH-
upoBaHHass ¢ aHTUGOCHOIMIUIHBIM  CHHAPOMOM
(ADC). YactoTta BeisaBiaeHus AHLIA y 60onbHBIX ¢ cu-
CTEeMHOM CKJIepoaepMuei cocraBngeTr okoso 7%. [Ipo-
SBJICHUE JAHHOW IATOJIOTHH CBS3BIBAIOT C Pa3BUTHEM
BaCKyJIMTa MEJIKUX COCYJIOB (AHIJA—-
accounupoBaHHEIH BackynmuT (AAB)). Yame Bcero
BCTpeyaeTcst y OOJBbHBIX C JIOKAIN30BaHHOH (hopMoit
ckaepoaepmun. B 83% ciydaeB mposiBnsieTcss pa3Bu-
THEM OBICTPOIPOrPECCUPYIOIIET0 TIIOMEPYIIOHEPPUTA.
ITo cBonm kmHMYeckuM nposiBieHusiM AHITA cxox ¢
cumnromarukoir CIIK, dro tpebyer mopdosorude-
CKOTO MTOJITBEPKIACHUS TUATHO3A.

IposiBnenns ADC—acconmpoBaHHON Hedpoma-
THUU CBSI3BIBAIOT C OOHapyXeHHeM aHTH(OCHOIHITHA-
HeIX aHTuTen (ADJI). ADJI y GOIBHBIX CHCTEMHOM
ckiepoaepMueit Becrpedarores B 3,3—12% cnyqaes. Jlu-
arHOCTHKA JaHHOTO 3a00JIeBaHMUS 3a4aCTYIO IIPEACTaB-
JsIeT TPYAHOCTH U OCHOBHBIM NPOSBICHUEM XPOHUYE-
ckoii APC—acconnnpoBaHHOI HepONaTHH SIBISETCS
HCYKJIOHHOE CHIDKCHHE TIOYCYHOU QyHKIuH [8].

JAnst AMarHoCTHKY CKIIEpoiepMUUecKoii Hedporma-
THM TIpUMEHsieTcss MoOHMTOpUHr AJl, un3MepeHue

YPOBHSI KpEaTHHNHA U PEHUHA B KPOBH, O TAITBMOCKO-
nvst, Onoricust mouku [4]. MOHHTOPHHT apTepHATBHOTO
JAaBICHUSI OCOOCHHO BaKCH VI OONBHBIX C PUCKOM
BosaukHoBeHUs CIIK. Ilpu npoBeaeHnn Onomncuu mo-
4yeK 00HApYKMBAIOT HaOyXaHHE SHIOTEIHATIbHBIX KIIe-
TOK B KIyOOUYKax, OTCIOWKY HAOTENUS OT TIIOMEpY-
JSIpHOH Oa3aibHON MeMOpaHbl, TPOMOO3 KalMJUISPOB,
aHEBPU3MATHUYECKOE pACIIUPEHUE apTepuol, TPOM-
OOHEKPOTHYECKUE W3MEHEHHs COCYAOB, Hpoiudepa-
LU0 DHIOTENHS ¢ GOPMUPOBAHHUEM TTIOMEPYIOUIHOMN
CTPYKTYpbL. B apTepusix BBISBISETCS yTOJILEHUE WH-
THMBI C KJIETOYHOH nponudepanyneil, HabyxaHue SHJ0-
Temust  (PHAOTENHMO3), TPOMOO3 H KOPTHKAJIBHBIN
HEKpO3, 9YTO yKa3bIBacT Ha B3auMocBs3b Mexy CITK u
noveyHoi Backynomnatueit. Iuarnosz CITK moarsep-
KIIAETCS] HAINIUEM TPOMOOTHIECKOH MHMKPOAHTHOIA-
THH TIpH HeppoOuorcuu [7].

Jleuenne OompHBIX CCJl HOMDKHO OBITH PaHHUM,
KOMIUIEKCHBIM U YYUTHIBATh XapaKkTep OPraHHOM maro-
soruu. HeoOxonumo JyMTeNbHOE MHOTOJIETHEE, @ HHO-
r7a ¥ HOKH3HEHHoe JedeHue. OCHOBHBIMU HarpaBJie-
HUSIMU METUKaMEHTO3HOT'O JICUCHHS SBIIAIOTCS COCYTU-
CTas, NPOTHBOBOCHANMTEIbHAs W aHTH(UOpO3HAS
Tepanusl, Je4yeHne BuclepanbHbIxX npossieHuit CCI.

Hamnbonee > dexTHBHBIM MpemnapaToM, OKa3bIBa-
omuM aHTuuOpo3HOE aeiicTBHe sBisiercss D—neHn-
uIaMuH (KynpeHwt). KynpeHut akTHBHO TO1aBIIseT
n30bITOYHOE (HPHOPO3MPOBAHHE U SIBISIETCS] CPEICTBOM
BBIOOpa TpH OBICTPOIPOrPECCHUPYIOUIEH CKIEpOAep-
Mu, 1upPy3HONH UHIYPAMH KOKH U BUCLIEpOpHUOpO-
3ax.

HectepounaHbie NpOTHBOBOCTIATIMTENBHBIEC TpeTa-
patsl (HIIBC) moka3aHsl Ui JIeU€HHUsI MBIIIEYHO-CY-
craBHbIX nposiBnenunit CCJl, crolikoii cyodedpubHoii
nmuxopaaku. I'moxoxopTtuxoctepouas! (I'KC) npume-
HSIIOTCS TIPH TIporpeccupytomemM auddy3HOM mopaxe-
HUM KOXXH, IPU3HAKAX BOCHAJIMTEILHOH aKTHBHOCTH.
I'KC noxazanbl B 103UpOBKax HE MpeBbILIaOMuX 15-
20 Mr/cyt, Tak Kak Ha3HaueHHe OoJiee BBICOKHX /103
yBenuuuBaeT puck pazputusa HCIIK [2].

Cocynucrast Tepanusi HanpaBleHa Ha JICYCHHUE
cugapoma PeliHO, a Tak ke JIErOYHOW TMIIEPTEH3UU
(JIT') 1 moueunoit AI'. Haubosnee 9acTo mpuMeHSFOTCS
TaKue TPYMIBI PENapaToB, Kak OJIOKaTOPHI KaJbIlHe-
BbIX KaHanoB (Hudeaunun), uaruouropsr AIlD (kamn-
TOTIPHWJI ) ¥ IpocTariianaud E; (ammpocrtaaun, Bazamnpo-
craH) [1].

OueHb BayKHBIM IS IPOTHO3a 3a00J1eBaHUS SIBJISI-
eTCsl paHHsS JMarHOCTHKAa M CBOEBPEMEHHOE HAYaIo
Teparnui. OCHOBHOE MECTO B JICUCHHH OCTPOH Hedpo-
TIaTHY 3aHUMAaEeT TUIOTEeH3MBHas Tepanus. K npenapa-
TaM BBIOOpa OTHOCSATCSI WHTMOWTOPHI AQHTHOTEH3WH—
npeBpamaromero pepmenta (MAIID). PekomennoBaHo
HA4MHATh JICYEHHE C KalTONpHia, Ha3HA4as C JIO3BI
6,25 —12,5 Mr xaxmsie 8 94acoB, yBeIHYHMBas I03H-
poBky 10 50 mr 3 pasa B cyTku. OTBETOM Ha TEPaIUIo
JOJDKHO OBITH CHIDKCHHE apTepHaIbHOTO aBICHUS
(AM) ue 6onee 10-20 MM. pT. CT., TaK Kak Oojee ObICT-
poe cHmkeHne AJ] MOXeT NPUBECTH K CHI)KCHHMIO T10-
4yeyHoi mepdy3un u ycyryours umemuio. Ecmu npu
MIPUMEHEHUN MaKCHMAJIBHO JIOITyCTHMOW JIO3HMPOBKH
KalToNpHiia apTeprualibHOE IaBICHUE HE CHU)KACTCS 110
HOPMBI B TeYeHUE 72 4acoB, HEOOXOIUMO HOOABUTH K
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Tepanmuyu OIOKATOPHI KANBIIUEBBIX KAaHAJIOB, HUTPATHI
WIN IPYTHE Ba3oIWIATHpYOmue cpencTtea. [lpu mmm-
TEIEHOM COXPAaHCHHUH OJINTYPHUU BO3MOKHO IIPUMEHE-
HHUE reMouanu3a. [Ipn ycIoBUM OTCYTCTBUS TSKEIOTO
MOpaKeHHsI APYTHX OPTaHOB, YCTOWYHMBAS K TEPaITUH
AT 1 HeoOpaTuMas modedHast HeIOCTaTOYHOCTh MOTYT
paccMaTpuBaTbhcs Kak MOKa3aHHMs K TpaHCIUIaHTallUU
nouek. [1pu pazsutnm octpoit HeponaTHy He0OX0AUM
npoBecTH nuddepeHuanbHbIi AUarHo3, B 0COOCHHO-
CTH IPH T0JI03PEHHUH Ha UILIEMHYECKYI0 He(poIaTuio,
npu kotopoit HAIID mpotuBonokasaunsl. Ilpu pa3Bu-
THUH XPOHUYECKOH CKJIEepoaepMUUecKoi Hedponaruw,
CIIeZyeT MPOBOIUTH OA3UCHYIO M CHMIITOMAaTHIECKYIO
TEparuio, a TAakKe YIUTHIBATH HEOOXOIUMOCTH IIOA-
IepxkaHusi TepQy3MOHHOTO JaBIeHUs, wu30erarh
CPEICTB, CHIDKAIOIINX ITOYSTHBIH KPOBOTOK U ITUPOKO
WCIIONIB30BAaTh [Ie3arpeTaHThl M Ba30IMIATaTOPEI [4].

[podumaktuka ckiepoaepMuIecKoil Hedpomna-
THUHU 3aKJIIOYaeTcs B paHHEW JuarHocTuke 3aboneBa-
HHS, a TaK)Ke CBOEBPEMEHHOM M nuddepeHunpoBan-
HoM Jieuennu 60apHBIX CCJI.

Takum 06pa3zom, moyeqHasi NaTOJNOTUS y MAlUeH-
toB, crpanatorux CCJ] kpaiine pasHooOpasHa. [IsaTHa-
JIaTHJIETHSS BEDKABaeMoCcTh 0opHEIX CCJI 6e3 mopa-
JKEHUS IOYEK COCTABISAET 72%, IpU HAJTMYUU NOpaxKe-
HusA nouek — 13%. Ilpuuém npu octpoil HedponaTuu
e 23% manuentoB KuBYT Oomee 5 jer [1]. Ilo-
9TOMY TaK Ba)XKHO YAEIATH IMPHCTAIbHOC BHUMAaHHE
CBOECBPEMCHHOW JAMAarHOCTHKE W CBOCBPEMEHHOMY JIie-
YEHUIO TAHHOM MaTOJIOTMH, YTO B KOHEYHOM UTOTre 103~
BOJIUT YJIYUIIUTH TOJITOCPOUYHBIN IPOTHO3 U TIOBBICUTH
KaueCTBO YKU3HU MaIeHToB, crpagaromux CC/I.
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Abstract

The issue of genital prolapse among women is still of great importance due to the influence both on medical
and social status, reproductive function and quality of life of women. According to the published data, in women
of reproductive age, the incidence of genital prolapse is 63,1 per cent, and in women over 50 years of age - 50%.
In the structure of indications for scheduled surgical treatment, genital prolapses occupy the third place after benign
tumors of genital organs and endometriosis.

The most recent and promising direction are surgeries with the use of synthetic mesh implants. Features of
the postoperative period during their use are not sufficiently studied. The incidence of purulent and septic compli-
cations in the postoperative period reaches 30%. Therefore, vaginal dysbiosis before surgery, as well as that caused
by the influence of stress hormones, blood loss and tissue damage during surgical treatment dramatically increases
the risk of pyoinflammatory complications. Therefore, new pathogenetically justified methods of postoperative

care are needed.

Keywords: genital prolapse, surgical treatment, infectious complications, regeneration, Depantol.

According to the latest literature, genital prolapse,
along with social and medical factors, occurs against
the background of connective tissue dysplasia [2, p.
136]. It is believed that it is due to both abnormal tissue
metabolism, excessive collagenase activity, and be-
cause of the autoimmune response caused by the allele
bw35 of the HLA - B gene, a genetic marker indicating
the degradation of connective tissue [6, p.331].

38 women aged from 42 to 63 years (average age
52,1 + 0,3 years) were examined in the postoperative
period. All patients were randomized into two groups
according to age and nosological form of the disease [8,
p. 271]. In women, the most common diagnosis was
colpoptosis (75%), rectocele (32%), cystocele (65%),
pelvic floor relaxation (61%). The most common surgi-
cal interventions were vaginal wall plastic, synthetic
mesh implants (98%) and colpoperineolevatoroplasty
(97%) [1, p.13].

We have developed a method for the complex
management in the postoperative period, which in-
cludes the use of Ceftriaxone, Ornizole, immunomodu-
lators, non-steroidal anti-inflammatory drugs, desagre-
gants, antihistamine drugs and sedative ones [5, p. 57].

Also, we included the drug with antimicrobial and
metabolic components. One of these drugs is Depantol,
vaginal suppositories (JSC “Nizhpharm”), the active
substances of which are dexpanthenol (0.1 g) and chlor-
hexidine (0.016 mg), polyethylene oxide, providing
significant dehydrating effect on both the vaginal mu-
cosa and the microbial cell [3, p.193].

To assess the effect of the proposed complex ap-
proach, patients of the 1st group (treatment, n = 18) re-
ceived Depantol, 1 suppository intravaginally 2 times a
day during 5 days, starting from the 1st day of the post-
operative period. Patients of 2nd group (control, n = 20)
received standard rehabilitation therapy. Patients in
both groups were subjected to a standard medical ex-
amination prior to surgery. Clinical and microbiologi-
cal assessment of the treatment effect was carried out
ondays 1, 6 and 10 after surgery [4, p. 88]. The material
for multiple investigations in dynamics was the vaginal
discharge. Therapeutic effect was assessed on the state
of suture healing, absence of complaints, normalization
of vaginal microflora.

Statistica 8,0 (StatSoft Inc., USA) was used for
statistical assessment of the study results. The differ-
ence was considered reliable at p < 0,05.

Goal.To assess the effect of application of the
method for complex treatment in the postoperative pe-
riod after plastic surgeries using vaginal approach in
genital prolapse.

Materials and methods. There were examined 38
patients previously divided into two groups: | group
(treatment) —18 patients received a specially developed
complex therapy, including combined medicinal prod-
uct Depantol. 11 group (control) — 20 patients received
standard-of-care methods of treatment of vaginal su-
tures. Clinical and microbiological assessment of the
treatment effect was carried out using standard meth-
ods. Material for multiple investigations in dynamics
was the vaginal discharge.

Study results: Clinical and laboratory examina-
tion showed that the method of complex treatment pro-
vides a favorable course of the postoperative period.

Conclusion: The improved method of the postop-
erative care in patients with genital prolapse ensures its
favorable course, absence of infectious complications
and full regeneration.

Results. The retrospective analysis of 38 patients
showed that 78,2% of patients had a history of extra-
genital diseases. Among them, 70% indicated diseases
of the cardiovascular, digestive and genitourinary sys-
tem. 25% of patients had endocrine system disorders.
Disease lasted from 1 to 25 years (average 3,5 = 0,2
years). Of all women examined, 19% had a history of
one pregnancy, the others — two or more. 7 women
(35%) were primiparous, 13 (65%) — multiparous
(p>0,5).

Patients in both groups complained of moderately
severe pain syndrome prior to surgery (49%), burning
sensation (5,5%), minor vaginal discharge (55%).
There was no complains of itch prior to surgery.

Results of bacterioscopy prior to surgery in all
women showed the absence of inflammatory process
and bacterial vaginosis. Thus, before the surgery, 31%
of the patients were found to have coccal flora, 21% —
rod-shaped, and in 46% of women — mixed flora was
observed. [Fig. 1].
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Fig.1. Bacterioscopy results in patients of both groups before treatment start

On the first day of the postoperative period, we did not find a significant difference between the groups in
terms of severity of pain, hyperemia, postoperative suture swelling (p > 0,05).

Bacteriological analysis 24 hours after surgery revealed differences in spectral analysis of microorganisms,
but not in terms of microbial contamination. In the analysis of the bacteriological study results in the postoperative
period, on the 6th day, a significant growth of vaginal flora and a decrease in microbial contamination in patients
of the main group vs. patients of the control group were established. Thus, women in the control group had a
double amount of CFU/ml, mainly due to E. coli. While only in 1/4 of patients of the main group a moderate
amount of CFU/ml was observed (p < 0,05) [Fig. 2].

GOT\

M There is no growth
M Unit of CFU/ml
B Including C.albicans
 Including Staph.sp
B Moderate amount of CFU/ml
M Including E.coli

Inluding Calbicans

Including Proteus vulgaris

Including Staph.epidermidis

Significant amount of CFU/ml

Treatment group ® Including E.coli
Control group

Fig. 2. Bacterioscopy results in patients of both groups on day 6 of the postoperative period.

Evaluation of the postoperative course on the 10th day revealed a significant differences between patients in
different groups. Thus, in patients of the control group hyperemia and swelling of the postoperative suture were
observed 4 times higher than in patients of the main group, and complaints on pain were twice more common (p
< 0,05). Bacterioscopy data analysis showed significant decrease in the ratio of desquamated epithelial cells (in
%) in patients from the main group [Fig. 3].



Danish Scientific Journal No22, 2019

49

Presence of N. gonorrea
Presence of C. albicans
Presence of Trich. Vaginalis

10-15 in field of view

5-10in field of view
White blood cells
many

few

Epithelial cells

40

m Control group

M Treatment group

60

80

100

Fig. 3.Bacterioscopy results in patients of both groups on day 10 of the postoperative period.

Thus, a high clinical and microbiological efficacy
(87%) of the method of complex management of the
postoperative period in patients with genital prolapse
after plastic surgery, performed by vaginal approach
using mesh implants was established.

Conclusions:

The obtained results approve the efficacy of com-
plex therapy in the postoperative period in genital pro-
lapse, due to a significant decrease in the microbial con-
tamination of the vagina, and the strengthening of epi-
thelization of the postoperative wound in the
postoperative period.
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Abstract

Recently, with the active development of nanotechnology, studies proved that nanoparticles of metals, in
particular silver, can enhance the action of antibiotics and antifungal agents and prevent the resistance have been
conducted. The active pharmaceutical ingredient of studied tablets is nanocomposite of metronidazole with silver
nanoparticles obtained by electron-beam technology. The application of silver nanoparticles to the metronidazole
substance using this method does not change the diffraction pattern according to the data of x-ray crystallography
analysis. That is the nanoparticles of silver do not change the structure of the original substance, but are on the
surface of the crystals of substance, which makes it possible to consider the pharmacopoeias methods of metroni-
dazole analysis as potential methods for identification and quantitative analysis of the metronidazole composite
with silver nanoparticles. For quantitative determination of metronidazole in tablets of metronidazole with silver
nanoparticles it is proposed to use potentiometric titration, and for quantitative determination of silver nanoparti-

cles - atomic absorption spectrometry using the method of standard additions.

Keywords: tablets, metronidazole, silver nanoparticles, quantitative determination, potentiometric titration,

atomic absorption spectrometry.

Actuality. In practical medicine for the treatment
of infections caused by anaerobic bacteria and proto-
zoa, preparations of metronidazole are widely used.
According to the instructions for medical use, they are
administered alone or in combination with other anti-
microbial agents [1]. Despite the fact that metronida-
zole has been used in medical practice for a long time,
it is still a drug of choice in the treatment of acute and
chronic trichinosis, giardiasis, amebiasis, purulent an-
aerobic wound infection, anaerobic infection of the res-
piratory system, urinary tract, gastrointestinal tract, and
others. [2, 3].

Growth of microbial resistance to existing antimi-

crobial agents, which has been observed in Ukraine and
in the world in recent years [4, 5], requires from spe-
cialists to apply new approaches to the development of
antimicrobial agents.
Recently, with the active development of nanotechnol-
ogy, studies proved that nanoparticles of metals, in par-
ticular silver, can enhance the action of antibiotics and
antifungal agents and prevent the resistance have been
conducted.
The composition and technology of antimicrobial tab-
lets in which as active pharmaceutical ingredient met-
ronidazole with silver nanoparticles used was devel-
oped at the Department of Drug Technology and Bio-
pharmaceutics of Danylo Halytsky Lviv National
Medical University [9].

For the further introduction of this medicinal prod-
uct into manufacture, it is necessary to develop quality

control methods, in particular quantitative determina-
tion, which makes it possible to establish storage con-
ditions and expiration date of the medicines and char-
acterizes compliance with the conditions of the techno-
logical process during their manufacture.

The aim. To develop the method for quantitative
determination of the active pharmaceutical ingredient
in tablets of metronidazole with silver nanoparticles.

Results and discussion. The active pharmaceuti-
cal ingredient of the investigated dosage form is nano-
composite of metronidazole with silver nanoparticles
developed by the «Laboratory of electronic-beam nan-
otechnology of inorganic materials for medicine" at the
E. O. Paton Electric Welding Institute NAS of Ukraine.

The method of obtaining is electron-beam vacuum
evaporation and condensation of silver from a steam
flow formed in space and directed to the carrier mate-
rial (metronidazole) [10, 11].

The concentration of metronidazole with silver na-
noparticles as active pharmaceutical ingredient in the
studied tablets is 50%. As auxiliary substances in tab-
lets are used: heavy magnesium carbonate, MCC 102,
sodium starch glycollate and magnesium stearate.

The structure of the nanocomposite was investi-
gated using the method of x-ray crystalography analy-
sis using a powder diffractor STOE STADI P (MoKa.-
radiation stepping removal method, 2 © <26 <30 °, step
of scanning - 0,02 °, scan time at one point - 5-10 s) . It
is established that the application of silver nanoparti-
cles to the metronidazole substance using the method
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of electron-beam technology does not change the dif-
fraction pattern, that is silver nanoparticles do not
change the structure of the original substance, but are
on the surface of the crystals of the substance [12]. This
makes it possible to consider pharmacopoeias analysis
methods for metronidazole as potential methods for the
identification and quantitative analysis of metronida-
zole composite with silver nanoparticles.

In accordance with the methods of substances
analysis, State Pharmacopeia of Ukraine, as well as
other pharmacopoeias, in particular European, suggest
quantitative determination of metronidazole by the
method of potentiometric titration [13, 14], therefore,
for the quantitative determination of metronidazole in

tablets of metronidazole with silver nanoparticles, this
method was used.

Method of quantitative determination of metroni-
dazole in tablets of metronidazole with silver nanopar-
ticles

The tablets are grinded in a mortar to a homoge-
neous powder mass. 0.3 g of homogeneous powder
mass dissolved in 50 ml of acetic acid anhydrous P and
titrated with 0.1 M solution of chloric acid potentiomet-
rically (2.2.20). 1 ml of 0.1 M solution of chloric acid
corresponds to 17.12 mg of CsHgN3Os. The results of
determining the quantitative content of metronidazole
in tablets of metronidazole with silver nanoparticles are
shown in Table. 1

Table 1.
Quantitative content of metronidazole in tablets of metronidazole with silver nanoparticles
m tablets, g V, HCIO4 Metronidazole, g Metronidazole, %
0,31568 9,0287 0,155 48,96
0,30971 9,2667 0,159 51,22
0,32043 9,3193 0,160 49,93
X {\DISPLAYSTYLE {\BAR {X}}\,} X =50,03 5=0,023 RSDx =1,31%X "~ {\DISPLAYSTYLE {\BAR {X}}\,}

Concerning the determination of silver nanoparti-
cles, there is currently no single approach to the analyt-
ical methods [15]. For determining of metals spectral
analysis methods are most often used: atomic absorp-
tion, atomic fluorescence, atomic emission with induc-
tively coupled plasma and mass spectrometry with in-
ductively coupled plasma, etc. Methods of atomic ab-
sorption spectrometry (AAS) and atomic emission
spectrometry with an inductively coupled plasma
(AES-ICP) are the most appropriate.

AAS is an one-element method of analysis with
next advantages: high precision, selectivity, flexibility
to the range of measured concentrations, not difficult
sample preparation, profitability, availability for a wide
range of laboratories, etc. Modern spectrophotometers
make it possible to identify elements both in the field
of low and high concentrations. Flame atomic absorp-
tion method makes it possible to measure the amount
of silver from 0.01 mg/I to 10 mg/I [16, 17].

For the quantitative determination of silver nano-
particles in tablets of metronidazole with silver nano-
particles atomic absorption spectrometry with method
of standard additions was used.

Method of quantitative determination of silver in
tablets of metronidazole with silver nanopatrticles

Sample dissolution was carried out in closed fluor-
oplastic vessels in a laboratory microwave oven MDS-
2000 (CEM corporation, USA). The microwave oven
equipped with a set of vessels operating at pressure 120
psi and a maximum temperature 220 °C; the power of
ultrahigh-frequency radiation varies in the range 0-630
W with increments 50 W; the built-in computer allows
to program a five-step process of processing samples,
each stage of which does not exceed 60 minutes of op-
eration at maximum values of pressure and tempera-
ture.

The tablets were grinded in a mortar to a homoge-
neous powder mass (10 tablets). The exact weighting of
a homogeneous powder mass, equivalent to the weight
of two tablets, was placed in a fluoroplastic vessel, 5 ml
of concentrated nitric acid R was added. The dissolu-
tion was carried out at the next 4th stage program (Ta-
ble 2).

The resulting solutions after cooling to room tem-
perature were transferred from a fluoroplastic vessel to
25 ml volumetric flask and added ultra-pure water to
the mark.

Table 2

Parameters of microwave disintegration of samples

Stage No.

1 2 3 4

Oven power, % from the maximum

50 50 50 50

Pressure in the vessel, % from the maximum

20 40 60 70

Time, min

15 15 15 15

Hold-time at a given pressure, min

10 10 10 10

Measurements of atomic absorption of silver were
performed on an iCE 3500 spectrophotometer Thermo
Fisher Scientific Inc. equipped with a single-slotted
nozzle (length of absorbing layer 50 mm). As a source
of spectral excitation, a flame of gas mixture acetylene-
air was used. The measurement conditions are given in
Table 3.

The method of standard additions was used to de-
termine the concentration of silver. The concentration
of Ag in calibration solutions (mg/l): 0.4, 0.8, 1.6. In
the work, interstate standard samples of the aqueous so-
lution Ag 1 mg/ml was used.
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Table 3
Optimal conditions for the determination of silver and gold
Height The height of the slit
Analytical of internal photometric area - Bulb cur- | Correction of back-
Element . width, .
line, nm | cone of flame, over the burner nm rent,% ground absorption
mm base, mm
Ag 328,1 2 5 0,5 90 Deuterium lamp

Graduated and analyzed solutions were sequen-
tially sprayed into a flame. The registration of signals,
the construction of calibration graphs and the calcula-
tion of the concentration of elements in the analyzed
solutions were carried out by the software of the spec-
trometer.

The content of silver in 1 tablet was calculated ac-
cording to the formula:

X, (ng)=C-100 - b/2- m, ne

C - concentration of silver (mg /1) in the investi-
gated solution;

m - sample weight, g

b — average weight of one tablet, g

According to the quantitative determination con-
tent of silver in tablets is 3.26:0.0017 pg/tablet.

The developed methodss included in the draft of
specification on tablets of metronidazole with silver na-
noparticles. The indicator "Quantitative definition of
silver" is planned to be determined at the stage of tab-
lets development and as an additional indicator for the
stability study.

Conclusions

1. For quantitative determination of metronidazole
in tablets of metronidazole with silver nanoparticles the
method of potentiometric titration was developed.

2. For the quantitative determination of silver it is
proposed to use atomic absorption spectrometry with
method of standard additions.
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Abstract

The work is devoted to the study of new material. The main advantages and disadvantages of composite
reinforcement are considered, and an interest is revealed in its use among the number of design organization em-
ployees and students.

AHHOTALUA

PaboTta mocesieHa M3y4eHUIO HOBOTO MaTepuaia. PaccMaTpuBalOTCS OCHOBHBIE MPEUMYIIECTBA M HENO-
CTATKU KOMITO3HUTHOM apMarypbl, a TaKXKE€ BBIABJIACTCA 3aMHTCPCCOBAHHOCTE B €€ UCIIOJIB30BAHNU CPEAN YHC]Ia
pa6OTHI/IKOB MPOCKTHBIX OpraHu3alusd U CTYJACHTOB.

Keywords: polymer composite rebar, fiberglass rebar, power rod construction, low elastic modulus, poor
heat resistance, the quality of rebar in the Russian market, economical composite reinforcement.

KiroueBble cioBa: apMaTtypa KOMIIO3WUTHas IMOJIMMEPHas, CTCKIIOIIACTUKOBAs apMmarypa, CUJIIOBOM CTCp-
JKCHb, KOHCTPYKIHH, HHU3KUH MOAYJib YHPYToCTH, HEAOCTATOYHAA TepMOCTOﬁKOCTL, KauecTBO Ha PoccuiickoM

PBIHKE, SKOHOMUYHOCTb KOMITO3UTHOM apMaTyphbl.

CoBpeMeHHasi CTpPOHWTENbHasl OTpacib Hempe-
PBIBHO MOTIOJIHACTCA HOBEHUIITUMU CTPOUTCIIbHBIMU Ma-
Tepuanamu. KoMmosuTHas apMarypa cCauTaeTcs OGJHUM
W3 COBPEMEHHBIX MAaTepPHajioB, KOTOPHIH o00iamaeT
YHUKAJIbHBIC TEXHUYCCKUE CBOMCTBAMH M KauyeCTBAMH.

Cornacho [1] apmMaTypa KOMIO3HUTHAsI OJIMMEP-
Hast (AKII) — cuioBoii cTep)keHb ¢ paBHOMEPHO PAcIo-
JIOXKEHHBIM Ha MOBEPXHOCTHU M IOJ YIJIOM K €ro mpo-
JIOIbHOM OCU aHKEPOBOYHBIM CIIOE€M, H3TOTOBJIECHHBIN
U3 TEPMOPEAKTHUBHOI CMOJIBI, HEMPEPBIBHOIO apMHUPY-
IOLIETO HAMOJHUTENS U JPYTUX HAOIHUTENEH.

KomnosuTHas apMaTypa COCTOUT U3 JIBYX CIIOEB:
HEPBBIN CII0I COCTOUT U3 MapalIeIbHBIX BOJIOKOH, KO-
TOPBIE MEXTy CO00 COeAMHAIOTCS TIPY TOMOIITH TIOJIH-
MEpHOH CMOJIBI, B 00ecriednBaeT HeOOXOJUMYIO TIPOY-
HOCTb apMaTypbl; BTOPOH CIIOM apMarypbl MIPencTaB-
nser  co0OW  BOJOKHHCTOE  TENO,  KOTOPBIH
00€eCIIeunBaET HANEKHOE CIETVIEHUE U3AEIINS ¢ OETOH-
HOHM CMECBIO, €r0 HAKPY4YHBAIOT IO CIIMpPAIX Ha IJIaB-
HBIH cio [2].

I'maBHBIE TIpeMMyIIECTBa KOMITO3MTHOH apma-
TYpPBbI, KOTOPbIE HY’KHO OTMETHUTb:

1. OTHOCHUTENBHO HEOONBIION YAETHHBIH BeC, YTO
CIIOCOOCTBYET €€ NPUMEHEHUIO [ apMUPOBAHUS JIeT-
KHMX KOHCTPYKIMH, OJarogapsi JaHHOMY CBOMCTBY BO3-
MOYKHO 3HAYUTEIBHO CHU3UTh BEC KOHCTPYKIIMHU, KOTO-
past apMHpyeTCs ¢ IOMOIIBIO Hee.

2. KommnakTHast popMa yrakoBKH, KaK CJIEJCTBUE
HauboJiee MpoCTasi TPAaHCHOPTHUPOBra apMatypbl. Ta-
KM 00pa3oM KOMITO3MTHAsI apMaTypa 00J1alaeT BBICO-
KOM T'MOKOCTBIO, YTO CTAHOBUTCS BO3MOKHBIM TpaHC-
TIOPTUPOBKA €€ B BHUJE OyXT, M €€ HUCII0JIb30BaHKEe 0e3
HEXJIECTOB.

3. Hu3zkas TersionpoBOJHOCTh TaK YK€ OTHOCHUTCS
K JIOCTOMHCTBAM KOMITIO3UTHOW apMaTyphl, IPU PUMe-
HEHUU B OETOHHBIX KOHCTPYKIHUSIX HE 00pasyercsi Mo-
CTHKOB XOJIO[[a, YTO CYIIECTBEHHO YIYy4YIIaeT TerIo-
N30JIIINOHHBIE XaPAKTEPUCTUKN KOHCTPYKIIHU.

4. CTOHKOCTh K XUMHUIECKOMY U OHOJIOTHIECKOMY
Bo3zeiicTuio. KoMnosuTHas apMatypa HeifTpanbHa K
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BO3JICHCTBHIO MUKPOOPTaHM3MOB, BOJBI M PA3IHIHBIX
BHUJIOB COJICH, KHCJIOT IIEJIOUCH.

Emé B 1960 8 CCCP 65111 HagaTsl paboTHI 10 COo-
3IaHUIO TUIACTHKOBOW apmatypsl. B 1970 romy Obut
OCYIIECTBJICH MIEPBBIN ONBIT IPUMEHEHHS JAHHOTO U3-
JETHS B ’KEIe300€TOHHBIX KOHCTPYKIHSX, IPOIIIJIO 10-
9TH 5 IECSATKOB JIET, a INIAaCTUKOBAs apMaTypa Tak U He
MOJIy4HJIa IUPOKOT0 IPUMEHEHHS B CTPOUTEIBHOM OT-
pacau Poccun.

OCHOBHBIE HEJJOCTATKH, KOTOPBIE CO3JAl0T OIpe-
JICICHHbIE CII0’KHOCTU IIPU HCIIOJIb30BAaHUU U 3aMefl-
Js1F0T O0JIee aKTUBHOE BHEJIPEHHE KOMIIO3UTHOW apMa-
TYpBI B CTPOUTEIBCTBE:

1. Hwuzkuii MOIyTTh YIPYTOCTH.

Brnaronaps mannoit xapakrepuctuke AKII merxo
n3rubaercs W, COOTBETCTBEHHO, IUIOXO paboTaeT Imo
BTOpOH TIpynne NpelnenbHbIX cocTosiHui. Iloatomy
NPUMEHEHNE JaHHOTO MaTepuaja NpHU apMHUPOBaHWUHU
TUTUT MEPEKPBITUS 3aTPyJHUTEIBLHO U TpeOyeT A0ToJI-
HHUTEIBbHBIX PacyeToB. Takxke CI0KHOCTh UCIIOIb30Ba-
HUS KOMIIO3UTHOM apMaTypsl BO3HHUKAaeT U TpH
YCTPOMCTBE KPUBOJIUHEUHBIX 3JIEMEHTOB - YIPYTOCTH
OKa3bIBaeTCs JOCTaTOYHO JUIsi TOTO, YTOOBI apMaTypy
HEJb3s1 OBIIIO COTHYTH B YCIIOBHUSIX CTPOUTENBHOH IIJIO-
A KH.

2. HenmocraTo4Has TepMOCTOUKOCTD.

Yem peiictButensHo AKII yerynaer mMeraminye-
CKOM apMarype, Tak 3TO B HHM3KOM TEPMOCTOMKOCTH.
Temneparypa, Ipu KOTOpPOH CBOMCTBAa KOMIIO3UTHOM
apMaTypsl HAYHHAIOT AETPaAupOBaTh BapbHPYETCS OT
150-300°C B 3aBucuMOCTH OT BHIA. JJaHHBIN HEZOCTa-
TOK peIaeTcs IMyTeM yBEJIHUSHHs 3allIUTHOTO cJIos Oe-
TOHA U JIONOJIHUTEIbHON TEIIOU30JISILMEH KOHCTPYK-
LUH.

3. KauecrBo AKII Ha Poccuiickom phIHKe.

W3roToBiieHre KOMITIO3UTHOI apMaTypbl- BBICOKO-
TEXHOJIOTHYHBIH nponecc. HemocpencTBeHHO HauMHAS
OT BBIOOpA CHIPBS M 3aKaHUMBast cOOIIOAEHIEM TpeOo-
BaHMH IIPU 3aMOTKH apMaTypsl B OyxThl. M3HaYambpHO
npousBogacTBo AKII nmpousBoaminocs Ha OCHOBaHUU
TEXHUYECKUX YCIOBHH, KOTOPbIE, KaK M3BECTHO, MPO-
W3BOJIUTENb COCTAaBJIAET HA MPOAYKLHUIO CaMOCTOS-

TENBHO. DTO TOPOIMWIO HEJOOPOCOBECTHBIX MPOIAB-
110B. M3-3a mpoa’ku HEKa4eCTBEHHOTO MaTepHaa BO-
kpyr AKII copmmupoBancs HeraTWBHBIA HMHIK. B
JaHHBII MOMEHT KOMIIO3MTHAs apMmarypa IPOU3BO-
qurest mo TOCT 5781-82, kKOTopHIif Tydie KOHTPOIIH-
PYET KOHTPOJIb KadeCTBa MPOIYKTa.

4. HemocTaTouHO HOPMAaTHBHON NOKyMEHTAI[UU
o AKII.

He cMmoTpst Ha TO YTO 1t KOMIIO3UTHOM apma-
Typbl cymectByer 'OCT 31938-2012, Ho B GobIIMH-
ctBe CII He mpexycMOTpeHbI pacdyeTsl Al KOMIIO3UT-
HOHW apMaTypbl WIH MTPEACTaBIICHbl MO, WK BOOOIIE
OTCYTCTBYIOT. Ha TaHHBIN TaHHBIN IEPUOJ BPEMEHH 10
CHX TIOp HET MPOrpaMMHOTO obecrieueHus A o0er-
yeHus pacuetoB AKIIL.

OKOHOMHUYHOCTh KOMITO3UTHOH apMaTypsl SIBIIS-
eTcsl OYCHBb CIIOPHBIM BOIIPOCOM, €CII pacCMaTpHUBaTh
CTOMMOCTb 3a OroHHsld Metp, T0 AKII BeIxoauT n0-
CTaTOYHO JICUIEBIIE, OJTHAKO MHOTHE 3a0bIBAIOT YUUTHI-
BaTh K03(unmeHt apmupoBanus. Koaddumuent ap-
MHUPOBaHMSA JUISI CTAIbHOM apMaTyphl BO BHELIEHTPEHHO
CKaTBIX 3JIEMEHTaX, PaCCUUTBHIBAEMBIX IO MPOYHOCTH
0e3 yuera pabOThI pacTIHYTOro OCTOHA, Y TpaHel, Tae
BO3HHKAIOT PACTATUBAIONINE HANPSIKEHUS; NPU 3TOM
K03(h(pUIMEHT apMUPOBAHUS Ws IPUHIMAIOT HE MEHEE
0,025 %. Koaddument apmMupoBaHHs NPOROILHOM
pactanytoit AKII p, %, ciexyer MpUHUMATh HE MEHEeE,
gyeMm 0,13 % - B n3rnbaempIX, BHCLICHTPEHHO PaCTIHY-
TBHIX 3JIEMEHTaX W BHEIEHTPEHHO C)KATHIX IEMEHTAX

2 <17
npu rubkoctn | (U1 IPSIMOYTOJIBHBIX cede-
2<5
mmit N )1 0,33 % - BO BHELIEHTPEHHO C)KATHIX dJIe-

I—"387

MeHTax 1pu rubkoctn |

b <25

(U1 TIPSIMOYTOJIBHBIX

CEUYEeHUU )[3]. 3ameHy cTanpHOI apMaTypbI
Ha KOMITO3UTHYIO TIPOU3BOIAT 110 Tabmimie 1.

Tabnumna 1

CooTBeTCTBHE IMAMETPOB KOMIIO3UTHOM M cTANbHOI apMmaTypsl Kiaacca A 1T1I(A4000).

JuameTtp crambHO# apmaTypsl kiacca A III(A400C). JnameTp KOMIIO3UTHON apMaTypbl
1 2
6MM 4mm
MM 4mm
10MmMm 6MM
12MMm MM
14mMm 10Mm
16MM 12mMm
18MmMm 14mm
20MM 16MM
22MM 18Mmm
25MM 20Mm

HeratuBHblii UMUK U OTCYTCTBUE JJIUTEIbHOU
MPOBEPKH Ha IPAKTUKE SABIAIOTCS UCTOYHHKAMHU OC-
HOBHOH npo0iemsbl akTuBHOro passurust AKII- Hemo-
BEpHUs CO CTOPOHBI MOKYTATENs.

Jlist GoJiee eTaNbHOTO N3yUeHUs] OTHOLLICHHUSI 10~
TpeOUTENA K JAHHOMY MPOIYKTY OBLI MMPOBENIEH OMPOC
cpelu paOOTHHUKOB MPOCKTHBIX OPraHU3alui U CTY-
JICHTOB MH)KCHEPHO-CTPOUTEILHOIO HWHCTHTYTa T.
Kpacnosipcka.
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B ompoce ydacTBOBano 55 pecOHAECHTOB, CpENH Tax 49 % omnpoIeHHBIX 3aTPYIHUINCH OTBETUTH
KOTOpPBIX Ooniee 24 % MMEIOT OIBIT PaboTHl C KOMIIO-  Ha BOIIPOC O TOM, CTAJIM ObI OHH HCIOJIL30BaTh KOMIIO-
3UTHOW apMaTypoii. 3UTHYIO apMaTypy B cBoeM mpoekre. Ocranpabie 50,1

% OTBETHIIM TTOJIOXKUTEIHHO M OTPUIATEIHHO B PABHOM
KOJIMYECTBE.

B 3aTpynHAIOChH
OTBCTUTH

II[a

Puc.1 Ecnu ycrosus npumenenust 6y0ym nooxooums Oist UCHOIb308AHUSL KOMAOZUMHOU APMAMypbl, CO2AACHbL U
Bui npumenums ee 6 céoem npoexme?

Jla 29,4%

Her 70,6%

Puc.2 3naxomwi 1u Bol ¢ npeumywecmgeamu KOMRO3UmMHOU apmamyput?

® OTCYTCTBUE ONBITa PA0OTHI C STHM
MaTepUanIoM

¥ Hesxenanue 3aka3uuka

M Hu3zkast TepMOCTOMKOCTh

He ycTpanBaet kauecTBO

B Cnabas HOpMaTHBHAs 0a3a

B Komno3uTHas apMaTypa IIoxo padboTaer
10 BTOPOU rpyrIe IpeAeIbHbIX COCTOSHUM
Puc. 3 Ilo kaxoii npuyune Bol Ovl He cmanu ucnonb308ams KOMROZUMHYIO apMamypy?

Tak xe BaXHBIM (haKTOPOM, CIIOCOOCTBYIOLIMM BHEIPEHHIO Ha PHIHOK HOBBIX MaTEpPHAJIOB, SIBISIETCSI OCBE-
JIOMJICHHOCTB TIOTPEOUTEIIS O €ro CYIIECTBOBAHMH U IMPEHMYIIECTBAaX Iepe APYTUMH MaTepHaaMH.

0, 0,
31,4% 31,4% 29,4%

BricTaBka cTpoil. Hurepner Hayunas B nporuiecce
MaTepuaioB nuTepaTypa paboThI

Puc. 4 U3 kaxux ucmounukos Buvl y3nanu o cywecmeosanuu KOMno3umHou apmamypul?
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Ha ocHOBaHMM MOJYyYEHHBIX IaHHBIX B PE3YJIb-
TaTe OMpoca MOXHO CHEJIaTh HEKOTOpPBIE OCHOBHBIC
BBIBOJIBI:

1. BONBIIMHCTBO PECIIOHIEHTOB HE UMEIOT OIbITA
paboTHI ¢ KOMITO3UTHOI apMaTypoii, He OCBEIOMIICHEI
0 ¢ TMPEUMYINECTBaX M 3aTPYIHSAIOTCS JaTh TOYHBII
OTBET O TOTOBHOCTH HCIIOJIb30BaTh €€ B CBOMUX MPOEK-
Tax.

2. OCHOBHBIMH IPUYMHAMH OTKa3a HCIOJIb30Ba-
HHSI KOMITO3UTHOH apMaTypbl CTaJId — OTCYTCTBUE MHO-
rojyieTHUX HaOmoaenuii 3a padoroii AKII, cnabast Hop-
MaTuBHas 0a3a M HU3KOE KayecTBO. Tak e OAHOW u3
MPUYUH CTAI0 OTCYTCTBUE HaBbIKA PAOOTHI C JAHHBIM
MaTepuanom,

3. B xome ompoca OONBIIMHCTBO PECIIOHICHTOB
OTBETHJIH, 4TO y3HaJu o cymecrsoBaHuu AKII Ha BbI-
CTaBKE CTPOUTEIHHBIX MaTEpUaIOB, U3 HHTEPHETA U B
npouecce paboyel IesITeNbHOCTH.

OCHOBHBIMH (DaKTOpaMH, KOTOPBIC CHEPKHUBAIOT
Pa3BUTHUC JAHHOT'O CTPOUTECIIBHOIO Marepualia, ABJIA-
I0TCSI OTCYTCTBHE MHOT'OJISTHUX HaOJIIoIeHHH 3a pabo-
toit AKII, a Taxxke cnabas HopMaTHBHasI 0aza.

B pesymbraTte BCEero BBINIECKA3aHHOTO, MOXHO
crenaTh BBIBOJ O TOM, YTO AN AaibHEHIIEro Kade-
CTBEHHOTO U nporpeccuBHoro pa3sutus AKII vHeobxo-
IrMa pa3paboTKa MOHITHRIX M OOIIETOCTYIHBIX TIPO-
rpaMM, MEPOIPHUATHHA U OIpPEACICHHBIX MEXaHU3MOB,
KOTOpBIE OYAy H3BECTHHI ITUPOKOH OOIIECTBEHHOCTH U
obecrieyar cIrpoc Ha KOMIIO3UTHYIO apMaTypy, a TaKKe
OyIyT HampaBlIeHbl Ha TO, YTOOBI CAEJNaTh e BHepe-
HUE BBITOJTHBIMH JUISl BCEX YYaCTHUKOB, 33/JeHCTBOBaH-
HBIX B CTPOMTEJILHON OTPaciIH.
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Abstract

The article discusses the possibility of generating electricity without burning fuel by expanding high-pressure
natural gas at gas distribution stations with lower specific capital costs.

AHHOTaNUA

B craTne paccMaTpuBaAOTCA BO3MOXHOCTH IIPONU3BOJACTBA DJICKTPOIHEPTUN 0e3 CHKUTraHus TOILIMBA JACTaHIH-
POBAaHHWEM MTPUPOAHOTO ra3da BBICOKOTO JAaBJICHUA HA ra3opacipeACIMTCIIbHBIX CTAHIIUAX ¢ MEHBIINMU YICIIbHBIMU
KalmuTaJIbHBIMHU 3aTpaTaMu.

Keywords: gas pipeline, transported natural gas, gas distribution station, high pressure, extension, power
generation, technological pressure drop.

KuroueBble cJ10Ba: MarucTpaibHbIM ra3onpoBoA, TPAHCIOPTUPYEMBIN MPUPOAHBIN ras, razopacrpeenu-
TCJIbHAasA CTaHIUA, BBICOKOC JaBJICHUEC, ICTAHAUPOBAHUC, BLIpa6OTKa QJICKTPOSHEPTUH, TEXHOJIOTHYCCKUI nepenan
JaBJICHUA.
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[IpoGiema sHEprOCOEpEIKEHUS, IBISAACH OTHON U3
Ba)XHEHIINX BO BCEX Pa3BUTBIX CTPaHAX, IPHOOpPETAaET
0co0yI0 OCTPOTYy U B Y30eKUCTaHE.

C pocTOM 5KOHOMHKH 1 YPOBHS )KU3HH HACECTICHUS
YBEIHYHMIACh M TOTPEOHOCTH B 3HEepropecypcax. Tak,
3a TOCIeJHee BPEMsS 3aMETHO BO3POCIHN I'€HEPUPYIO-
IIMe MOLITHOCTH CUCTEMBI CTpaHbl. BBeieHbI B SKCILTY-
aTanuo 3Heproodijok moiHocteio 300 MBT Ha HoBo-
AHrpeHckoit TemioBoi anextpocraniyu (TOC), 6ok
MoiHocTbio 800 MBT Ha Tanumappkanckoit TOC, pe-
anu30BaH MpoekT no pacmupenuto Hasowuiickoit TOC
CO CTPOUTENBCTBOM mapora3oBoil yctanoBku (III'Y)
MoInHOCTEIO 478 MBT, a Ha TalIKeHTCKO# TEIIOIEK-
TPOLIEHTPAIN BHEIPEHAa KOTCHEPAIOHHAS Ta30Typ-
OmHHasi ycTaHOBKa MOITHOCTBRIO 27 MBT. B pamkax
MPOEKTOB I10 HCIOJIb30BAHUIO HETPAANIIMOHHBIX 1 BO3-
OOHOBIIIEMbBIX HCTOYHUKOB SHEPTUH BHEIIPEHBI ICTaH-
JepreHeparopHsle arperatsl Ha CelprapbiHCKON 1 Ta-
numapxancko TOC.

CoxpaHeHHE BBICOKOTO YPOBHS 3HEProéMKOCTH
HapOJIHOTO XO3SHCTBAa MOXKET MPHBECTH K TOMY, 4TO
HEYJOBJIETBOPEHHBIN CIIPOC COCTABUT 3HAUUTEIIbHYIO
9acTh HBIHCIIHETO MOTPEOJCHUS SHEPIHU B peciyd-
TKH. [TOKpPBITH 3TOT CHPOC, YUNTHIBAs U3HOIECHHOCTh
OCHOBHBIX (DOHIOB CYIIECTBYIOIIEH CHCTEMBI dHEpre-
THKH, €€ BBICOKYIO KallMTaJOEMKOCTb M HHEPIMOH-
HOCTB, 0€3 aKTHBU3AIUK paboT B 00JaCTH SKOHOMUHU
SHEpruH OyIeT HEBO3MOXKHO.

OnHO M3 HampaBJICHUH SHEProcOEPEKEHUS — ITO
MMPUMECHCHUEC ACTaHACP-TCHCPATOPHBIX arperatoB
(AI'A) st BEIpaOOTKH 3KOJIOTHYECKU YHCTON IIEKTPO-
sHepruu (6e3 CKUTaHUS TOIIIMBA) 33 CUET UCTIOIb30Ba-
HUS TEXHOJIOTHYECKOTO Meperaaa JaBleHHs ra3a B CH-
CTeMax MarucTpaJbHOTO TPAHCIOPTAa M paclpesesie-
HUS TOpupomHoro rasza. [lpm cymecTByromeid B
peciyOnuKe crcTeMe ra30cHa0KeHHs CHIXKEHHUE TaB-
JICHUsI TPAaHCHOPTHUPYEMOTO MPUPOJHOTO Ta3a MpPOM3-
BOJIUTCS] OOBIYHO B IByX CTYINEHSX — Ha Tazopacrpeze-
mutensHbIX craHnusax (I'PC) m Ha razoperyisiTopHbBIX
myHaktax (I'PII) u ocymiecTBisieTcst 3a cueT ApOCCeu-

OcHoRHOE OcCHOBHAA THHAA

poBanus. [Ipumenenue Bmecto npoccens JI'A mo3Bo-
JISIET TIOJIE3HO MCIOJIB30BATh JTOT Iepenaj AaBICHUN
JUISL IPOU3BOJCTBA AIIEKTPUIECKON SHEPTHH.

B MupoBOil NpakTUKE HAKOIUIEH 3HAYUTEIbHBIN
OTIBIT yCTIemHOM 3kciuryartanuu JIUA. B 3apy0exHoit
Hay4YHO-TEXHUUYECKON NEPUOANYECKOM TuTepaType Aa-
eTcst Beicokast oueHka addexruBHoct JI'A, KoTOpas
OTIpeieNIAeTCs IMPeXkJIe BCETO MEHBIINMU YACIbHBIMU
KalUTaJbHBIMU 3aTpaTaMH U YAEIbHBIMH PACXOAaMU
TOIUIMBA Ha BEIPA0OTKY 3JIEKTPOIHEPTUH, YEM HA MTapo-
TYpOMHHBIX YHEPrOOJIOKaX.

B Hacrosiiee BpeMs IpOEKTHI HCIOIb30BaHUS U3-
OBITOYHOM PHEPTHH AABJICHHS I'a3a IIPH €T0 PELYLHPO-
BaHWM B CHCTEMax ra3opacipeieNicHus X MoTpedaeHns
B paJe cTpaHax EBpocoro3a HampaBIileHbI HA IPOU3BOJI-
CTBO DJIEKTPHUYECKOH 3Hepruu. OHAKO 1O HACTOAIIETO
BPEMEHU HE NMPHUHATHI MPAKTUYECKHE MEPBI IS MIHPO-
KOMacITabHOTo 1 3()(h)eKTHBHOTO MPAKTHYECKOTO HC-
MOJIb30BAHUS 3TON TEXHOJOTMM B pecmybOnukax [leH-
TpalibHO# A3HH, B TOM YHUCIIE U B Y30EKUCTaHE.

OcHOBHAfl XapaKTepPHCTHKA BBHIPAOOTKH 3JIeK-
Tpu4eckoii 3neprun: JII'A cocTout u3 neranaepa, re-
Heparopa, TeII000MEHHUKA, CUCTEMBI KOHTPOJISL M pe-
TyIMpOBaHUs NapaMeTpoB Ipouecca. B nmerannepe
SHEPTHsi Ta30BOTO MOTOKA MPpeoOdpaszyeTcs B MEXaHUIe-
CKyI0 pa0boTy, KOTOpasi B CBOIO OYepe/b, MOXKET OBITH
npeoOpa3oBaHa B 3JIEKTPHUIECKYIO SHEPTUIO B COCIH-
HEHHOM C JieTaHaepoM resepatope. [Ipu pabore Takux
YCTaHOBOK €CThb BO3MOXKHOCTb IIOMUMO 3JIEKTPO3HEP-
TUM NOJIy4yaTh TEILUIOTY WIM XoJioA. Peanusanus 3Toi
TEXHOJIOTHH B MPOCTEHIIIEM BUIE OCYIIECTBISIETCS My~
TeM BKIroueHuss napamiensHo ['PC (I'PII) razompo-
Bona [I'A, pabGoTaromiero Ha nepenajie JaBJIeHH ra3a
Ha 'PC (I'PII). YpoBeHb HOI€3HOI MOITHOCTH, BhIpa-
6ateiBaemoil JII'A, Oyner ompenemsTbCsi pPacxonoM
ra3a yepe3 TypOMHY W IepenajoM JaBICHHs Ha HEH.
Uem Ooblie 3TH BEIHYHHBI, TeM OOJbBIIE BHIPAOATHI-
BaeMas JJIeKTpudeckas MoIIHOCTb. C BBIXJIONA Typ-
OWHBI Ta3 ¢ 3ajaHHbIM JaBiaeHueM (mocie ['PC wmm
I'PIT) noctynaet notpedurento (puc.l).

Kianas -

novMemenne IT'PII peayumpoBaHms raza peryaarop I'PII

TexHoaormgeckoe

J I'A Kaanam
L/

3 IeKTPOMArHATHLIH
Ki1anaH ynpaeienns JT'A

peryaarop ATA

noMemenne I'PTI

IoTpebuTeab
Cy Iary

AKEB

Puc. 1. Cxema nooxnouenus J[I'A na I'PII napannenvno 0CHOSHOU TuHUU PedyyUpOBaHus 2a3d
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BeipaboTaHHYyI0 3JIEKTPO3HEPTHI0 MOXKHO HC-
MOJIb30BaTh B JIOKATBHOW ceTH (I COOCTBEHHBIX
Hyx71 ['PC, 3X3 u np.) wiu HanpaBUTH B OOIIYIO CETh.

HpuHuun padoThI: Hetannep-reneparop
MOAKIIIOYACTCS TapalIeNbHO IITATHBIM PEryIsTOpam
aBJICHUS. IIpuponnsrit ras SIBISETCS
MHOTOKOMIIOHEHTHBIM Ta30M, T.€. COCTOSIIUM U3
HECKOJBKHX Ta3oB. [Ipu pacueTe TepMOIMHAMUYECKHUX
MPOLIECCOB B TEXHOJIOTMYECKUX CXEMax IepepadoTKH
OPUPOAHOTO Ta3a U TEPMOTa30JMHAMHUYECKHX B
TypOoaeTanepax HE00X0IUMO JIOCTOBEPHO
OINpeZIeIATh ero (Qu3WYecKue CcBOHCTBA. TOYHOCTH
ompeneneHus (U3NIECKUX CBOICTB pabouero Tema
BIUSIET Ha PE3yJbTaThl OLEHKH Xapakrepuctuk T/,
TaKAX KakK, K MpPHUMeEpPy, MOIIHOCTh, KO3(( HUIMECHT
MOJIE3HOTO IECHCTBHS, CTENCHb DPACIIMPEHMS Ia3a B
TypboaeTaHepe 1 4acTh rasa, mocrymnatomiero Ha ['PT1,
MPOXOANT Yepe3 AeTaHAep, IPUBOIAIINI BO BpaIlCHHE
BBICOKOYACTOTHBIN AJIEKTPOTreHepaTop.

B GItoke ynpaBieHus TOK peodpa3yeTcs B IIOCTO-
SHHBIH W crabunmsupyercs. Perymsarop maBneHus,
HaxXOZSLIMKCS 3a JeTaHAep-TeHepaTopoM, odecredu-
BaeT MoAiepKaHue CTaONUIBHOTO AAaBJICHUS ra3a Ha BbI-
xone u3 ['PII. B cinydyae BOSHUKHOBEHUS] BHELUTATHBIX
CUTYyallMii HOPMaJIbHO 3aKPBITHIA 3JIEKTPOMArHUTHBIN
KJIallaH aBTOMaTHYECKH 3aKpbIBaeTCs, IpeKpaInas mpo-
XO0XKICHHUE ra3a uepe3 OaimacHyro JIMHUI0. AKKYMYJIA-
TOp obecneynBaeT cTabWIBHBIE MAPAMETPHI AIICKTPH-
YEeCKOTo TOKa NP UIUTEIBHOM OTCYTCTBHH pacxona
ra3a yepe3 ['PIL.

Takum oGpazom, ans GecrepeOOHOTO AIEKTPO-
cHabxeHus cpeacTs DX3 Ha JIMHEHHOM yacTH ra3omnpo-
BOJIOB, IprOOpoB yduera ra3a Ha ['PC u 3V, u apyrux
00BEKTOB Ta3ocHaOxkeHHsa (Oim3iekamux OOBEKTOB
I'PII), aBTOpBI CUMTAIOT I1eJIeCO00pa3HBIM IPUMEHEHNE
(AC'A) st BBIpaOOTKH SKOJIOTUIECKU YHCTON IEKTPO-
SHEPTUM ITyTeM YTHIM3ALUH SHEPTHH C)KAaTOTO IpH-
POAHOTO Ta3a.

B TexHuueckoi nmTeparype 3a MOCIEAHUE TOMbI
MpeNJIoKEHO MHOTO cxeM ucnoiab3oBanus AI'A na 'PC
u ['PII. OTi cxembl pa3mu4aroTcss MexIy coboil mo
Croco0y NojorpeBa rasa — J0 W/Uii Nociie IeTaH/iepa;
HCTOYHHUKAMH TETJIOTHI, HCIIOJI3yEeMBIMU I HarpeBa,
U MoJTy4aeMbIMH Tpoayktamu. Tak, JII'’A MoxxeT BbIpa-
0aThIBaTh TOJIBKO JJIEKTPOIHEPTHIO JIMOO MOMHMO
9NEKTPO3HEPTUU CKWKEHHBIM NPUPOAHBII ra3, X0no[
U MPOJYKTHl pa3fieneHus Bo3ayxa. IIpuHIumnuansHO
OTIMYAETCs OT HEe CXeMa YCTaHOBKHU, B KOTOPOM s
MOJOrPeBa TPAHCIOPTUPYEMOIO ra3a Mepej JAeTaHne-
POM HCHONB3yeTCd TEIIOBOM Hacoc. OCHOBHBIM Ipe-
UMYIIECTBOM paccmarpuBaeMoil JII'Y saBmserca To,
YTO JUIsl 0OecTeyeHNs ee paboThl He TPeOyeTCsl CxKUra-

HHUE TOIUINBA, JOCTATOYHO UCIIONB30BaTh JIMIITh HA3KO-
MTOTEHIMAJIBHYIO YHEPTHIO MO0 OKpY’Karomieil Cpemsl,
00 BTOPUYHBIX HEPTrEeTHUECKUX pecypcoB. Bompoc
BEIOOpa cucTeMbl moaorpesa ra3a B JII'A (cxeMsI mo-
JOTpeBa M MUCTOYHUKA TEIUIOTHI) SBISIETCS OIHHUM M3
BaXHEUIIINX, OT €TO MPABIIFHOTO PEUICHUS B 3HAYH-
TENbHOM CTEMEHU 3aBUCAT TEXHUKO-DKOHOMHUYECKUE
nokazatenu padotsl ATA.

B 3T0i1 cBsI3M HEOOXOANMO MPOBECTH HCCIIEI0BA-
HUS TEPMOJAMHAMUYECKUX 3aKOHOMEPHOCTEH IpH pa-
00Te NeTaHAepOB, MPH PA3TUIHBIX CHCTEMaX IOJ0-
rpesa: mepej AeTaHAepoM; Nepes U Iocie AeTaHepa;
mepes; ACTaHAEPOM W B IPOMEXKYTKE MEXIY CTyIIe-
HSMU; TIepeN IeTaHAePOM, B IIPOMEKYTKE MEKAY CTY-
MIEHSAMH U TIOCIe JeTaHAepa. JTH HCCIeIOBAHUS TIOKa-
3aJH OBI, KaK P OJUHAKOBEIX MOIITHOCTSX YCTAaHOBOK
3aTpaThl TOIUTHBA B CIIydae OJOTpeBa ra3a 1o U Imocie
JnetaHzepa OyAyT M3MEHSTHCSA, 9YeM B CiIydae IMOJO-
rpeBa TOJBKO JI0 neTaHnepa. PasHocth B 3aTparax Oy-
JIeT ONpPENeNsAThCA KOJIUYECTBOM TEIUIOTHI, MOIY4eH-
HBIM HalpSIMYIO U3 HU3KOTIOTEHIIUAILHOTO UCTOYHHUKA.
Jns nosbiennst KITJ] moxxHO Oyzer BHIOpaTh ONTH-
MaJbHBINA CIIOCO0 MOI0TpeBa rasa.

XapaktepHass OCOOCHHOCTH pa3pabaThIBacMOit
aBTOpaMu KOHCTPYKIMH  TypOomeTaHiepa  —
pacrmooxeHne TypOMHHOTO U KOMIIPECCOPHOTO KOJIeC
HAa OJHOM Bajy WIH pACIOJOXKEHHE TYpPOMHHOTO
KoJIeca Ha Bally JJIEKTPOTCHEpaTopa WiH PEeAyKTopa.
Takoe KOHCTPYKTHBHOE peIIeHHE OO0yCIIaBIMBaCT
MPEUMYILECTBEHHOE NpPUMEHEHHe paboynx KoJyec
paguanpHOro OO  PaJMAIBHO-OCEBOTO  THIIOB,
MOCKOJIBKY I10 YCJIOBHSIM KOMITOHOBKH B 3TOM CIIydae
MOTYT OBITh JOCTHTHYTHl MUHHUMAJIbHBIC Ta0apUTHBIC
pa3Mepbl  YCTaHOBKM  Ojarojmaps  yHIpOUICHHUIO
KOHCTPYKIIMH IT0JIBO/Ia M OTBOA paboueil cpessl.

Pazpabotka METOIHUKH OTIpe/IeIICHUS
ONTUMANFHBIX ~ HOMHUHANBHBIX  ITAPAaMETPOB LIS
MONYyYCHHUsT MAaKCUMAallbHOH TOHOBOW  BBIPAOOTKH
ANEKTPUUYECKON YHEPTHU YTHIM3AIMOHHON JeTaHep-
sHeprerudeckoit ycranoBku (YTIY) ocHoOBBIBanach
HAa YpaBHEHHUSAX TPOIECCOB, NPOTEKAONINX B
TypOoJeTanepe M TEINIOOOMEHHBIX —ammaparax ¢
HOCJEIYIOUINM PEIICHUEM 3a1a4H ONTUMH3AIHH.

NcxomupIMu TAaHHBIMH JIJIST METOJIUKH CITY>KHJIH:
3HA4YCHHUS JaBJICHUH, TeMIepaTyphbl ¥ pacxoja rasa Ha
paccmatpuBaemoii ['PC 3a mocnequue 24 mecsia.

Jis ucrons30BaHus (PU3UYSCKON IHEPTUU Ta3a,
roJiydaeMoi 3a cuer cHibkeHus naeieHus Ha I'PC u
I'PIT (puc.2), BMECTO TpPaJWIMOHHBIX APOCCEIBHBIX
YCTPOWCTB 1enecoobpasHo wucnoib3oBanue A,
KOTOpbIE MO3BOJISIIOT MOJIY4YUTb BEIPAOOTKY
SJIEKTPOIHEPIHH 3a CUET mepenajaa JaBieHus ras [1,c
24-25].
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BEICOKOIO JaBJIeHHA HH3IKOT0 JaB.IeHHA

B 31eKTPHIECKYH CETh

.

1 — nerannep,

2 — reHeparop,

3, 4 — TpyOOIIPOBOIBI BEICOKOTO W HH3-
KOTO JIaBJICHHS,

5 — TenmooOMeHHHK,

6 — y3en peayIpoBaHus rasa,

7 — TEI000OMEHHUK,

8 — moTpeduTens xomoaa

Puc.2. Cxema ycmanosxu JJI'A

CHmwKeHHe  JaBJICHUSA  TPAHCHOPTHPYEMOIO
MPUPOIHOTO T'a3a MPOU3BOAUTCS Ha IBYX cTymneHsx. Ha
MepBOil — Ha rasopaclpeeuTeIbHbIX CTAHIUAX —
JaBJICHHEe Ta3a CHWXAeTcs OT JaBleHHd B
MarucTpajibHoM razonposoge ¢ 5,5 Mlla go 1,2 MIla,
Ha BTOpPOM — Ha ra3operyasiTOpHbIX MyHKTax — oT 1,2
o 0,15 MIla. B npouecce paciiupeHus NpUpOAHOrO
raza BblcOKkoro pnaeineHuss B JI'A  mpoucxogut
CHW)XeHHE ero nasieHus a0 1,2 MlIla u temneparypsl
1o 10°C. [2,c. 28-36].

Metononorus BHIOOpA HOMHUHAJIBHBIX
napamerpoB raza i YTJAY c ydetom cxemsl
BKJIIOYasa B ceOsi:

— BBIOOp HCCIIEAyeMOro Auama3oHa H3MEHEHUs
JIaBJICHUS U PaCcXoa;

— TIpeABapuUTENbHBIE PACUYETHl XaPaKTEPUCTHUK
typbomerannepa (T/]) mo BBIOpaHHOMY IHama3oHY
M3MEHEHHMS 1apaMeTpoB;

— BbI0Op xapakrepuctuk T/I, mpu KOTOpPHIX OyaeT
MOoJydeHa  MakcHMallbHas  TojoBas  BBIPaOOTKa
3JEKTPUUECKOI SHEPTHH.

Ilocne onpenenenuss 06JacTH MaKCHUMAJIbHOM

MIPOU3BOJUIIOCH IIPOCKTUPOBAHUE MPOTOYHOM YacTH
pu HOMHHAJIBHBIX napameTpax rasa, "
paccuuThIBaIaCh ra30JUHAMHUYECKUE XapaKTePUCTUKHU.
Ha ocHOBaHMHM BbIlIE M3JIOKEHHOTO CHOPMUPOBAIACH
MIOCTAHOBKA 33Jaull ONTHMH3AaIUHN U NPEICTaBUIIACH B
CIIeTyIOIIEM BUJIE! rogoBas BBIpabOTKa
JIEKTPOIHEPTUH

max E =f (P,G), (1)

rae P €[P1,P2] ; G €[G1,G2].

Orpannuennst 75=0; T1 < Tyax; Qo < Quax; Nor <
Nuax. (2)

B cBs131 ¢ TeM, 4TO pacuIMpeHue ¢ MOMOIIBIO Jie-
TaHJepa MPUBOIUT K OoJee CYIIECTBEHHOMY CHIKE-
HUIO TeMIIepaTyphl ra3a, To AJIs IKOHOMHUYIECKOT'O CpaB-
HEHHs B pacueTax MPUHUMAJCS Pacxo] TOIIMBHOTO
rasa Al OTHEBOTO MOJOIpEBaTeNs C XapaKTepHBIM
TerutoBbIM h = 40 %.

[IpuponHbIi Ta3, KOTOPHIN MoJaBaics MOTPEOH-
TEJITI0, Ha3bIBAJICS «TPAH3UTHBIN a3y, a HCII0JIb3yeMBbIi
JUISL TIOJIOTPEBA TPAH3UTHOTO ra3a — «TOIUIMBHBIN Ta3.
Bce pacdeTs! BBINONHSIINCH C MCIOIB30BaHUEM HPO-
rpaMMBl TepMOJHMHAMHYecKuX pacyetoB [a3Kona-

roJ0BOMI BBIPAOOTKH 9JIEKTPO3HEPTUU u  Hedrts [3], u pe3ynpTars mpeacraBieHs! B Ta0I. 1.
COOTBETCTBYIOLLEH e rnapaMeTpoB rasza
Tabmuna 1
CpaBHeHHe TAPpAMETPOB NMPH PACIIAPEHUN MPUPOTHOIO ra3a Ha Jpoccelie U JeTaHaepe
JlaBnenue raza Ha Beixoje, Mlla
Tun [Tapametp 0.3 0.6 12
Hpoccens  TemnepaTypa TpaH3uTHOTO ra3a nociue jpoccens, °C -11,8 -9,6 -6,2
KonuuecTBo Temna s nogorpesa TpaH3uTHOIO ra3a 693000 639700 532500
nocite ppoccens (t=10°C), k/Ix/4ac (kBt) (190,5) (170,7) (140,0)
3aTpaThl TOIUTMBHOTO T'a3a Ha TOAOTPEB TPAH3UTHOTO
rasa nocine apoccenst (h = 40 %), um® 50 46 40
Temmeparypa TPaH3UTHOTO Ta3a mocie Aeranaepa, °C -102,4 -81,2 -50,3
Jeranzep MouHoCTh aeTanzepa, KBt 830 650 450
(rarpes KonunyecTBo Temia ajst MoI0rpeBa TPAaH3UTHOTO ra3a 3700790 | 3027500 | 2186600
noce) nocie geranaepa (t=10°C), kIx/uac (kBT) (1025) (835) (600)
3arparhl TOIUTMBHOTO ra321 Ha HOIIOszB TPaH3UTHOTO 270 290 160
rasza nocie neranaepa (h =40 %), um
KonuuectBo Temna ais nogorpesa TpaH3UTHOTO 5948900 4341900 2795800
rasa nepen aerangepom (L=10°C), kIx/gac (kBT) (1650) (1200) (770)
é:;iiep MormHocTs neranaepa, kKBt 1400 1000 600
3arpatrhl TOIUTMBHOTO ra3a Ha MOJ0TPEB
nepex) Tp;£3I/ITHOFO rasa nociue ,ueTaHz[:paIzh =40 %), um® 440 320 200
Temneparypa TpaH3UTHOTO Ta3a nepen Aeranaepom, °C 160,5 120,2 83,5
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OPTIMIZATION OF THE MAGNETIC CIRCUIT OF A THREE-PHASE INDUCTION DEVICE
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Abstract

The article describes an approach to optimizing the electromagnetic regimes of an induction metallurgical
plant designed for mixing liquid aluminum under the influence of a running magnetic field. To improve the prop-
erties of the molten metal in the furnace, short pole linear magnetohydrodynamic machines with copper windings
and a steel core are used. The open configuration of the magnetic circuit and the magnetic coupling between the
windings of the inductor lead to asymmetry of the magnetic field. As a rule, in the power supply system of metal-
lurgical machines, use low-frequency transistor multi-phase inverter. Asymmetrical currents in the phases create
specific modes of the inverter, close to the emergency, and the three-phase or multi-phase power supply system
becomes unbalanced. To calculate the integral magnetic fluxes in the dentate zone of an induction device, it is
convenient to apply a multiphase nonlinear model of a magnetic circuit. As a result of the iterative calculation,
vector magnetic flux diagrams are obtained and the tractive forces in the melt are estimated. The best conditions
for the impact on the melt are obtained for a given objective function when searching for options during optimi-

zation of the magnetizing forces of the windings.

Keywords: Three-phase induction device, induction MHD machine, nonlinear multi-phase magnetic circuit
model, vector magnetic fluxes diagram, three-phase IGBT inverter, parametric optimization.

The electromagnetic inductor is only a part of the
whole device - the complex of MHD mixing of liquid
aluminum [1]. The required technological characteris-
tics of the inductor are provided with its power supply
fromthe IGBT inverter [2], and the frequency converter
modes differ significantly from the typical ones charac-
teristic of an adjustable asynchronous electric drive.
Numerous attempts to adapt three-phase frequency
converters, with standard transistor control algorithms,
for different types of flat MHD inductors did not yield
consistently positive, stable results [3]. In addition to
the problems of controllability and reliability of the
power link, there were often difficulties in interfacing
the logic of the internal control system with the algo-
rithm of the controller of the automated process control
system (APCS) of the upper level. Therefore, an analy-
sis of the features of the inductor coupled with a low-
frequency source of modified sinusoidal voltage turned
out to be very important [3, 4]. In connection with the
above, it is advisable to direct the search for a solution
to the study of the interaction of a three-zone MHD in-
ductor with a three-phase inverter [5].

To power the stirrers of aluminum, current invert-
ers are used that operate at the edge of the range at a
frequency of about 1 Hz. The mode of heat emission of

power modules at switching frequencies up to 1 kHz is
assessed as moderate. However, the climatic conditions
of the metallurgical plant can be very difficult [6],
which often leads to the need to equip the inverter with
air conditioning systems with additional air purifica-
tion. To implement the current inverter mode, in the
converter phase, stable operation of the modules should
be ensured, with power utilization with antiphase volt-
age and current [4, 7]. The transformation of the phase
of a three-phase inverter into a current source signifi-
cantly distinguishes its mode, which is characteristic of
the state of the voltage source [5, 8]. The input of the
frequency converter to the mode is performed by grad-
ual stepwise acceleration according to the slowed-down
volt-second characteristic, which limits the operation of
the hardware and algorithmic protection.

Inductors of MHD machines have a low natural
power factor, rarely exceeding 0.05-0.1 in the area of
lagging currents [4, 6]. The currents of the steady state
in the transistor converter line for most induction MHD
machines of the longitudinal field, of average size (up
to 5 tons), take values in the range of 200-350 amperes
and linear voltages not higher than 380 V.

Sketch of the induction installation under the fur-
nace in the bath with melt shown in fig. 1.
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Fig. 1 - Sketch of the inductor placement under the furnace

Concomitant operating factors of the inverters, at-
tributable to the effects of asymmetry with intensive en-
ergy consumption of aluminum MHD mixing com-
plexes, are a high level of non-sinusoidal currents of the
distribution network. Practical operation of MHD com-
plexes showed that with a steady state inductor mode
of about 45 kW and a natural value of cose = 0.1, the
consumption of a frequency converter from the shop
distribution point can reach 120-150 kVA and more,
with a significant internal generation of the power
source [5, 9]. The appearance of higher harmonics in
the network is due to the operation of the controlled rec-
tifier of the input module of the frequency converter,
which is designed for accelerated power accumulation
by a battery of DC link capacitors. It has been estab-
lished that the pulsating currents of a three-phase full-
wave rectifier can lead to a current harmonic ratio of up
to 80% in the network. Moreover, in accordance with
the specified technological mode of the MHD inductor,
the curves of a non-sinusoidal current consumed from
a three-wire network of 0.38 kV are modulated by a si-
nusoidal signal with a frequency of 1 Hz.

One of the means to counteract the deterioration
of the quality of electricity is the change in the param-

& o A

(F

eters of the DC link, by significantly increasing the ca-
pacity of the capacitor battery. There are other ways to
improve the ecology of the network, described in the
literature [2, 5]. It should be noted that solving the prob-
lem of reducing the generation of higher current har-
monics should be solved in conjunction with the devel-
opment of more advanced software and hardware [7, 8]
of frequency converters, especially for inductors of
metallurgical purposes.

An example of the output module of a three-phase
transistor frequency inverter, of typical structure, based
on three half-bridges (A1, A2, A3) and triangle-loaded
windings of an induction MHD machine is shown in
Fig. 2, a. Inductor 1 with a three-zone winding AxZcBy
short construction is connected to the inverter 2. The
vector diagram of the magnetomotive forces in the
windings of the induction machine is shown in Fig. 2,
b. An important distinguishing feature of the
electromagnetic mode of a frequency inverter, loaded
with a three-zone induction machine, can be considered
that the system of three-phase currents is not balanced.
This means the inequality of the instantaneous power
of the power supply system to zero in any cross-section
of a multi-phase power circuit.
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Fig. 2 - Three-zone induction machine with an inverter

The reason for this is phase inversion and the com-
bined inclusion of inducting winding groups. This pro-
vides a complex asymmetric structure of magnetizing
forces, for a given distribution of magnetic poles. As
shown by a preliminary analysis of the electromagnetic
mode of the inductor, made using numerical calcula-
tions [10, 11], in all cases of using three-phase transis-
tor inverters, for any topology of the induction MHD
machine windings, the phase distribution of the phases

is asymmetric [8, 12]. The nature of the asymmetry may
differ in the different composition of the currents of the
direct and inverse sequences. The values of the currents
of the reverse and zero sequence may be double with
respect to the currents of the direct sequence and de-
pend on the chosen connection circuit of the windings
[5, 9, 13].

Equally important is the question of a reliable as-
sessment of the current limit modes of the inverter
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power modules. In the event of an asymmetry in phases,
the twofold difference in the operating current of adja-
cent quasi-complementary half-bridges can be a reality,
with their long-term operation in the antiphase ratio of
current and voltage.

An example of the analysis of the regime when
searching for a quasi-optimal distribution of magneto-
motive forces is discussed below. For a three-zone ma-
chine with a connection of windings in a triangle, you
can show the order of study of the adjustment charac-
teristics, which takes into account the possibility of a
step change in the amperages of different groups of
windings. In practice, it is easiest to apply regulation of
the number of turns of the middle winding, or intercon-
nected synchronous regulation of the number of turns
of the extreme windings. A deeper search for the opti-
mal ratio of the linear current load of each phase can be
carried out using an inverter, the power keys control al-
gorithms of which allow separate phase control in the
current source mode [7, 13]. The condition of limiting

boundaries. To estimate the distribution of the magnetic
fluxes of an inductor of average size, the spatial multi-
phase model of the magnetic circuit, constructed by
analogy with [12, 14], is used here. A fragment of the
cross section of the simplified model is shown in Fig. 3

The degree of discretization of the medium pro-
vided for in the model ensures the accuracy of calcula-
tion of 5%. Increasing the dimension of the task to 1000
nodes does not result in a significant refinement of the
calculation result. The parameters of the elements of the
model are determined by the actual geometry of the in-
ductor. Accounting for nonlinearity, in a numerical it-
erative model, for the steel sections of the magnetic cir-
cuit is performed according to tabular weber-ampere
characteristics according to the magnetization curve of
structural steel 3. A linear modification of the flux-
driven sources of magnetomobile forces kiFi, koF2,
ksF3, was applied as sources of the magnetomotive
force, by analogy with voltage sources controlled by
current in electric circuits.

linear voltages to a level of 0.4 kV appears as one of the
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IIpumep ceMelicTBa BEKTOPHBIX JUarpamMm, IoJy-
YCHHBIX B YHCJIICHHOM aHaJIu3€ II0 MHOFO(I)aSHOP'I MO-
JISIM MarHUTHOM 1emnu (puc. 3), MpH peryaTupoOBaHUA
HaMarHuuuBaroien cuisl K1F; 06MoTKE cpesHeit das3bl
nokasas Ha puc. 4. Due to the large number of vectors,
it is convenient to apply color coding when displaying
diagrams. For standard phase shifts o = n/3 complexes
of magnetizing forces kiF1, koF2, ksF3 windings in the
numerical model, we obtain the distribution of mag-
netic fluxes @1, ®@,, 3, d4 over four teeth, shown in
fig. 4. The phase shifts of magnetic fluxes are desig-
nated by the symbols @12, @23, @34, a1 and their sum is
27.

ig. 3 - Fragment of a three-zone inductor magnetic circuit model

With a step change in the magnetizing force F, of
the middle winding, a fan-shaped distribution of field
vectors with raster angles [61 and 84], [02 and &3] is
formed for each tooth of the inductor. Moreover, for the
magnification mode 1 F», the ends of the vectors @4,
®,, @3, D4 synchronously move along parallel dotted
straight lines in opposite directions, indicated by col-
ored arrows. The phase shifts between the magnetic
fluxes vectors [@; and @3], [®@1 and 4] increase, and
between [®@; and @], [®3 and ®4] respectively de-
crease. On each trajectory of displacement of vectors
there are pairs of points where the optimal position of
the magnetic fluxes complexes is fixed. The task of de-
termining the best distribution of @1, ®,, ®3, @4 can be
solved by machine optimization search.
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Fig. 4 - Regulation of teeth magnetic fluxes vectors

The estimated optimal location of the vectors of
equivalent amplitudes of magnetic fluxes, obtained
manually, is indicated by colored bold arrows. In this
case, the phase shifts are approximately the same
012 = P23 = (34 = Pa1, however, a more accurate solution

of the problem here is the subject of an optimization
search. To clarify the relationship between the magne-
tomobile forces of the windings and the flow of teeth,
the vector diagram of Fig. 4 is shown simplified in Fig.
5.

Fig. 5 - Simplified vector magnetic fluxes diagram

A study of the circuitry of the windings for three,
four and six-zone machines by a triangle showed that
due to the transfer of power in the MHD machine, one
of the phases of the three-phase transistor inverter, as a
rule, is in the power recovery mode [4]. With techno-
logical reverses of the induction machine, taking into
account the change in the order of phase alternation, the
nature of the distribution of currents in the three-wire
power cable changes in such a way that in any phase

the inductive power factor can become capacitive and
vice versa. However, in general, the nature of the asym-
metry of the electromagnetic mode of the working body
remains acceptable, and can be adjusted using auto-
mated optimization procedures [16 - 20].

The conventionally optimal vectors are denoted by
the symbols ®;, ®,, @3, @4 (high fat lines), but their
distribution corresponds to almost twice the magnitude
of the magnetizing force F,. The initial value of the
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magnetomotive forces of all windings
[kiF1| = |koF2| = |ksF3| with the same shift o = =/3 there
corresponds a more “curved” distribution of the vectors
D¢, D, D%, D, at which the amplitudes of the field
vectors of the middle teeth are almost a quarter less than
the amplitudes of the magnetic fluxes of the extreme
teeth. The limiting values of the phase adjustment shifts
[822 and d33] >> [811 and 844], are obtained by increasing
the magnetization of the average, inverted phase from
the F, value to FP,. The average position of the vectors
@, Oy, D3, D4 corresponds to the originally obtained
distribution, fixed for the diagrams described above
(Fig. 4, 5). The trajectories of the ends of the vectors
without regard to the dynamics of saturation retain lin-
earity, but are no longer parallel. Finding the best loca-
tion points for the magnetic flux vectors is best per-
formed iteratively using the tools described in [10, 12,
15, 17]. However, in this case, an equivalent optimal
mode cannot be achieved, therefore the best available
mode is considered quasi-optimal.

Practical studies of the currents of the six-zone in-
duction machine showed that the most “curved” are the
connection circuits of the windings of a single or dou-
ble star with a neutral wire. When the neutral is turned
off, there are so significant distortions of symmetry in
voltage that the efficiency of the average windings of
each group decreases unacceptably. By varying the lin-
ear current load of the windings, it is possible to
dampen the asymmetry to some extent, however, in

practice, it is not possible to achieve any traction effi-
ciency comparable to a triangle. It should be noted that
the search for the optimal ratio of the amplitudes of the
magnetomotive forces and phase shifts of the fluxes in
several windings wi, W2, ws interconnected through a
common magnetic field is the subject of numerical op-
timization, which is carried out for the characteristic
AZB scheme of switching on the induction machine
phases.

An example of a diagram of a family of magnetic
fluxes vectors obtained by synchronous stepwise regu-
lation of the magnetization sources Fi, F3 of the wind-
ings of the extreme phases for a three-zone inductor of
the AZB circuit is shown in Fig. 6. At that, the condi-
tion of invariance of the middle phase |F2| = const.

Synchronous regulation of the magnetizing forces
of the extreme windings F1 11 Fz and F1 {4 F3 gives a
picture of the distribution of magnetic fluxes ®1, @,
@3, D4 with a significant distortion of the symmetry and
a change in the amplitude-phase relations between the
vectors. For such a method of controlling magnetizing
forces, an optimization algorithm is also applicable,
which provides the best available solution [17].

An example of a diagram of magnetic flux vectors
in a yoke with fixed shifts o = ©/3 and equal values of
the magnetization of the windings Fi, F2, F3 is shown in
fig. 7. This state corresponds to the previously obtained
distribution of toothed magnetic fluxes ®°;, @, ®°,
@<, according to the vector diagrams of fig. 5 and fig. 6.
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Fig. 6 - Magnetic fluxes adjustment diagram
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In the diagram in fig. 7, on a natural scale, the
flows of teeth and the flows in the windings of ®°g;,
gy, g3, placed on the yoke of the magnetic circuit.
In analyzing the diagrams, it must be remembered that
the same notation @12, @23, in Fig. 5 and fig. 7 corre-
spond to different values. Judging by the diagram, the
equivalent phase zone of magnetic fluxes in the yoke
occupies a raster angle (p12 + ¢23) < 20.. Moreover, an
increase in the linear current load in the middle of the
core (F2 from wy) leads to a narrowing of the equivalent
phase zone with an increase in phase shifts 6 and in a
significant, fraught with saturation, with an increase in
the intensity of magnetic fluxes in the steel yoke. The
ratio of the magnetic fluxes of the teeth (brown vectors)
and the fluxes in the yoke (blue) show an almost four-
fold excess of the values of the magnetic fluxes of the
yoke above the flows of the teeth oriented into the metal
melt.

Essentially, this means that the inductor works
with molten metal on the streams of scattering, and the
main stream is directed along the core and consumes
energy to heat the steel, fixing metal structures and me-
chanical vibration. Nevertheless, the operating experi-
ence of cylindrical and flat induction machines of the
longitudinal field showed that the energy of the stray
field at a frequency of 1 Hz, taking into account the
presence of concentrators, is quite enough to effectively
affect the melt within the calculated air gap.

The solution of the problem of achieving the opti-
mal distribution of the magnetomotive forces along the
windings is performed following the simulation of a
multi-phase magnetic circuit. To do this, use the well-
known optimization technique using a genetic algo-
rithm (GA) and modification by local search [17, 18,
20].

Fig. 7 - Vector flow diagram in yoke

In order to avoid obtaining a bulky, intractable
task, only a few parameters are chosen as optimization
criteria in the study of the regulation of magnetic
forces. The optimization condition is formulated in
such a way that the greatest value of the traction force
for each concentrator is ensured at equal values of the
toothed magnetic fluxes for a relatively uniform distri-
bution of the field vectors in the raster, within the area
of influence on the melt.

As opposing factors take into account the mass of
copper inducing windings and the power loss to heat
them. The general expression for constructing the ob-
jective function (OF) in the chosen optimization tech-
nique is shown below.
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F, G, Q, R, S are functions that significantly affect
the optimized parameters, if they can be taken into ac-
count in the task at the programming stage, for exam-
ple, by including subsystems with their description,
into the general computational algorithm of the project.
First of all, these are the amplitudes and phases of volt-
ages, the overall dimensions of the induction machine,

F (x) =ng {—'FO . F(x)|}+mp{—|% :P(P(x)|}+np{—|Po - Pbc)'} > min
0

Fo

In the accepted notation, the symbol F(x) corre-
sponds to the relative value of the magnetization force
koF», which is necessary to create an increased linear
current load due to the middle winding, the symbol ¢(x)
is the phase shift @23 of the vectors of the magnetic
fluxes @, and @3, the symbol P(x) - the relative value
of the active power in the winding, nx - weights.

The calculation in the genetic algorithm according
to the OF (12) made it possible to identify the regime

ns{—|s _SS(X)|} —min

G Q

(11)

the mass and characteristics of materials, the geometry
of the core, and the parameters of the windings.

Given the truncated goal of the study, it is neces-
sary to limit the conditions for the use of software for
the genetic algorithm. The abbreviated notation of the
target function expression is shown below.

Ry (12)

with the greatest effort, but at the same time the power
loss and mass were somewhat overestimated compared
to the results achieved at the design stage of the induc-
tion machine. At the same time, the obtained optimiza-
tion results (Fig. 8) for unequal magnetizing forces be-
tween the windings w1, wa, ws were confirmed at the
stage of a numerical experiment for a sample of an
MHD inductor in a dimension of 5 tons for option 1
(Table 1) assigned to for use on stirrers with a working
clearance of about 500 mm.

Fig. 8 - Optimization characteristic of induction machine

Judging by the data obtained, for the given criteria:
the range of magnetically moving forces kzF2> winding
w and phase shift @23 (Fig. 5) between the vectors of
the flow currents, the minimum objective function (12)
and the greatest tractive effort are obtained when the

linear current load increases to a value close to the de-
sign, Hu = 89 xA/m and phase shift (d;"®3) equal to
(23 = 76 degrees.

The specified value of the linear current load is
achieved by increasing the base value of the magnetiz-
ing force (Fo = 53 kA) of the second phase at point M
(Fig. 8) to Fom = wo'la = km™Fo = 1,46*53 = 78 KA. It
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should be noted that the development and refinement of
the computational algorithm for an extended list of op-
timized parameters of an induction MHD machine
leads to a significant correction of the optimization pro-
ject and even the processing of the corresponding soft-
ware. The generation of a similar mathematical model
and its subsequent solution are not an easy task.

OF (11) is more complex in the description and
cumbersome in implementation. However, the consid-
ered model does not provide for the possibility of tak-
ing into account the cutting of iron sheets, the cost of
cutting, the choice of the optimal tire section, etc., and
therefore the study should be considered simplified. To
design a series of machines with improved technical
and economic indicators, it is necessary to refer to the
global algorithm and the results of detailed elaboration
of a larger number of options. In connection with the
above, here only the results of the search for the best
distribution of currents in the windings in fig. 4-5, and
the detailed optimization of the MHD inductor modes
in conjunction with a frequency inverter for an ex-
tended list of requirements, is highlighted in a separate
project.

Structural and algorithmic synthesis of three-
phase transistor IGBT inverters serves as a means of
solving the problem of constructing frequency inverters
for the requirements of an unbalanced load. The main
way to control the power switches is to consider soft-
ware PWM with significant overmodulation and an in-
crease in the output voltage level. In practice, the clas-
sical structure of a bridge-controlled rectifier with a
two-stage high-voltage DC busbar is commonly used in
inverters. The presence of a neutral point in the DC link
provides bipolar power to the quasi-complementary
output stage.

Such a structure allows us to propose circuit solu-
tions that increase the stability of inverters, when oper-
ating on an asymmetrical load in a star [5, 21]. Neutral
points are connected at the same time, which serves as
a means of balancing. However, such a balancing solu-
tion is unsuitable when the induction MHD load is con-
nected by a triangle. Taking into account the require-
ment of low cost of the power inverter in the MHD-
stirring complex of aluminum melt, already at the ini-
tial stage of consideration of options for constructing an
inverting link, two-three-level inverting circuits, as
well as matrix inverting circuits, are excluded. How-
ever, if there is a problem of power supply of a sharply-
asymmetrical three-phase load in steady state, it may be
necessary to consider the appeal to multi-level solu-
tions. As shown in [4, 15], asymmetry of the windings
of induction MHD machines with inverted phases, in
typical cases, can be accompanied not only by a change
in the nature of reactivity, but also by a mutation of the
electromagnetic mode. In this case, different phases of
the inverter can go into recovery mode, due to electro-
magnetic power transfer between the windings of the
induction device [13]. According to the requirements of
the technological mode of the foundry-melting equip-
ment, the inverter must provide dynamic phase rever-
sal, which complicates the task of building a stable
multi-phase power supply system for an induction
MHD machine. An additional factor complicating the

construction of a power supply system for shortened
metallurgical induction machines is the preference of
the MHD-inductor junction of a triangle.

To balance the standard half-bridge modules of
different phases in the power link, it is possible to use
an additional modular half-bridge, which in a given or-
der is connected to the load as a means of balancing [21,
22]. Such a connection can be considered as one of the
variants of parallel connection of IGBT-modules, ac-
ceptable for single-level three-phase inverters.

The outlined features of the distribution of cur-
rents in the windings and phases of the MHD machine
create conditions for considering a wider range of cir-
cuit and algorithmic solutions in the structure of the
IGBT inverter. It is possible to find a solution by dupli-
cating the half-bridge of each phase with an additional
power rack, with their parallel coordinated switching
on [7, 22]. In addition, it is necessary to take into ac-
count the need for an extreme discharge of large reac-
tive powers during an emergency shutdown of an MHD
inductor. This is very significant, since the structure of
the standard frequency converter has a regular power
utilization unit. For altered operating conditions, the
modes of its operation with a highly asymmetric load
must be rigidly inscribed into the inverter state control
algorithm, since this determines the reliability of the
entire MHD-melt stirring complex. The above, formal-
ize the transition from general considerations to the for-
mation of a complex of requirements, in the format of
the technical specifications for the development of the
PWM inverter.

Conclusion. Induction MHD machines of a longi-
tudinal magnetic field, designed for mixing melts, have
a different intensity of tractive effort in the melt. There-
fore, for the correction of the traveling magnetic field
mode, the regulation of the linear current load of the
inductor and the phase mode of the inverter is used. Of
practical importance is the method of adjusting the flow
distribution by matching the estimated number of turns
in the inductive windings, with the distribution of cur-
rents across the phases of the frequency converter. The
required value of the magnetizing force of the windings
of each phase is specified according to the adjustment
characteristics at the stage of modeling and optimiza-
tion of the MHD machine. In addition, software-algo-
rithmic control of the amplitude-phase mode parame-
ters of the inverter is used to adjust the characteristics
of the induction MHD machine. This solution makes it
possible to equalize the distribution of tooth magnetic
fluxes and the magnitude of the tractive effort in the
melt. However, for any distribution of magnetic flux
over the teeth, the intensity of the magnetic field in the
magnetic core is more than three times the intensity of
the tooth components. This can be considered a disad-
vantage of the considered design of longitudinal mag-
netic field MHD machines, since an increased value of
magnetic induction in the yoke can lead to premature
saturation of the core, distortion of current in the wind-
ings and reduce the efficiency of the power supply in-
verter. The considered example of optimization of elec-
tromagnetic characteristics of IM contributes to some
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improvement in the operational properties of induction
MHD machines of a longitudinal magnetic field.
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An algorithm for the synthesis of the spatial six link lever mechanism has been developed. This mechanism
reproduced the elliptic law motion and is devoid of the disadvantages of the known mechanisms of similar func-

tionality.
AHHOTaLUA

Pa3pa60TaH AJITOPUTM CHUHTE34a MMPOCTPAHCTBECHHOI'O MIECTU3BCHHOI'O PbIYa’KHOTI'O MEXaHN3Ma, BOCIIPOU3BO-
JAIETO SITANITHICCKHHI 3aKOH JABHXXCHUA. DTOT MEXaHHU3M JIMIIICH HCIOCTATKOB M3BCCTHBIX MCXAaHU3MOB aHAJIO-

THYHOI'O (I)yHK].[I/IOHaJ'ILHOFO Ha3Ha4YCHUA.

Keywords: spatial six link mechanism, elliptic law motion
KuioueBble cjioBa: MPOCTPAaHCTBEHHBIN MIECTU3BEHHBIN MEXaHU3M, SJUTUIITUIECKUI 3aKOH JBIKEHUSI.

I_IJ'IH nepeaaqyun BpaleHusa ¢ IEPEMECHHBIM IIE€pe/ia-
TOYHBIM OTHOIIIECHHEM OOBLIYHO MPUMEHAIOTCSA HEKPYT-
Jble 3yOuaThle Kojeca, B YaCTHOCTH, SIUIMNTHYECKHE
3ybuaTtsle koieca (puc.l).

Puc. 1 Dnpunmuuecxue 3ybuamule xoreca

B kauecTBe mpuMepa MPHUMEHEHHUs] TaKHX KOJec
MOXHO NPHUBECTH CTAHOK ISl (hpe3epOBaHUs IIOHOK,
B KOTOPOM KPHUBOLILUITY KPUBOLIUIIHO-IIOJ3YHHOTO Me€-
XaHU3Ma BpAIlCHHE COOOIMIAeTCs OT AIUIMNTHYECKUX
3y04aThIX KOJIEC, YTO MO3BOJISIET OCYLIECTBUTH 110/1ady
C IPUOIIKEHHO TTOCTOSIHHOM CKOPOCTHIO. B ToKapHBIX
AaBTOMAaTax UX MPUMEHSIOT JJIs MEJIEHHOIO BpAILEHUs
pacrmpenenuTeNsHOTO Basla Ha pabodeM Xoay H ObICcT-
pOro - BO BpeMsl X0JIOCTOTO X0Ja. B TekCcTUIIbHBIX Ma-
LIMHAX 3JUIMINTUYECKUE KOJleca IIPUMEHSIOTCS IS T1e-
PHOINYECKOI0 U3MEHEHUS IUIOTHOCTH YTKa U OCHOBBI
C LIENbIO MOTY4YEHUs! TKaHEel ¢ ONpeneIeHHbIM PUCYH-
KOM, B IOJHUIpaUIECKUX MAIIMHAX - B MEXaHU3Max
TPaHCIIOPTEPOB CAMOHAKIAJAYUKOB, B ILIEIKOMOTAJIb-
HBIX MAlllUHAX - JUIS U3MEHEHHS CKOPOCTU HUTEBOJHU-
tens u T.4.[1].

DU THYECKUH 3aKOH JIBIDKCHUS aHAJTMTHYECKH
OITMCHIBaETCA clenyromel GpyHKuunei:

o, l+e o
tg - =—-tg—
g > 1 e g 5 1)
rie €= Flol / 0102 -3KCLEHTPUCUTET DILIMIICA

(puc.1).
Ha puc. 2 nzobpaxken rpapuk ¢pynkimu (1).

Bo3Moxxn0oCcTH MMPUMEHCHUA DJITTUINTUICCKUX 3y6-
YaTbhIX KOJIEC B KAYCCTBC I'CHEPATOPA DJUIMIITUHICCKOTO
3aKOHA ABUXCHHUA OTPAHUYCHBI N3-3a U3BECTHBIX HE/10-
CTaTKOB, IPUCYIHUX 3TUM MEXaHU3MaM:
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Puc. 2 I'pagpux snnunmuyecko2o 3aKoHa 08UNHCEHUs

1.TpyaHOCTE TPOQUINPOBAHUS M HM3TOTOBJICHUS
IUIUNTHYECKUX 3yOUaThIX KOJIEC;

2.Hanu4ue BhICIIeH KNHEMAaTHYIEeCKOIl mapsl;

3.B MOMEHT IPOXO’KACHUS BEPIINH 3JUTUIICOB Ye-

PE3 JMHUIO LICHTPOB 0102 KHHECMAaTH4YCCKas CBA3b

MeXJy 3BE€HbSIMU MPEPHIBACTCS U Mepeaayda JBIKEHUS
MOXET MPOIOIDKATHCS TOJIBKO IO HHEPIIUH.

Jnst Bocnpon3BeAEHHs 3JUTHNTHYECKOTO 3aKOHa
JBIDKEHUST Oosee Iesiecoo0pa3sHO NMPHUMEHUTH Iap-
HUPHO-PBIYQKHBIE MEXaHU3MBI. 13 4eThIpex3BeHHBIX
MEXaHN3MOB TaKOH 3aKOH MOET OBITh TOYHO peai30-
BaH Cc(EepUUECKUM MEXaHHU3MOM IapajiesorpaMma
(mexann3MoM bennera). OHaKO, 3TOT MEXaHU3M TOXKE
UMeeT HEeJIOCTaTKH, a IMEHHO:

1.BO3MOKHOCTB TIPEBpaIeHUs C(HEepHIECKOro Ia-
pamenorpaMMa B cEpHUECKMH  aHTUIAPAJIIENO-
TpamMM;

2. HeONarompusTHBIE 3HAYEHHUS YIJla Iepenaqn
(yronm mepenaun msmensiercs B jguanasone ot 0° no
3609).

B pabote [2] onmcaH NMATH3BCHHBIH MEXaHH3M,
MOJIyYEHHBIN MOCJIEeI0BaTEIbHBIM COEIMHEHUEM ABYX
MeXaHU3MOB beHHeTa, KOTOpBIM MOKET BOCIpPOHU3Be-
CTH 33/IaHHBIH JUIUNITUYECKUH 3aKOH BUXKEHUS. DTOT
MEXaHU3M HMEET CJEAYIOIIHE HEJOCTATKU: HaJIhuue
MEPTBBIX TOJOXKEHUH; HEOIAronpuaTHBIE YIJIbI TIepe-
Jlayu B TIEPBOM U BO BTOPOM COCTaBJISIOIINX YETHIPEX-
3BEHHHUKAX.

OnunieM NOpUHIMI TOCTPOEHHS HOBOTO MeXa-
HU3Ma-[UIsl BOCIIPOM3BEAECHHUS AJUTMITHYECKOTO 3aKOHA
JBUKEHMSI, OCHOBAaHHBIA Ha CBOICTBE KHHEMaTH4e-
CKOHM aHaJIOTUU IUIOCKUX M MPOCTPAHCTBEHHBIX YEThI-
PEX3BEHHUKOB.

Bo3bMeM IIIOCKUI ABYXKPUBOILUIIHBIA YETHIPEX-

spennnk  MLKG (puc.3) HauBBITOIHEWIIEH Iepe-

a9 ¥ HalaeM ero cepuvecKuil aHajaor ABCD.
BBIXOHBIC YTIIBI ATHX YETHIPEX3BEHHUKOB OYIyT CBsI-
3aHbI 3aBUCUMOCTEIO (1), T.€. JITUITHYECKAM 3aKOHOM
JIBHOKEHUS.
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Puc.3. Ilpocmpancmeenteil wiecmu3eHHbLIL PbIYANHCHBINL MEXAHUSM - 2eHePAMOop SIIUNMUYECKO20 3AKOHA 08U-
JHCeHUsl

COGI[I/IHI/IM BXO,I[HOI>'I Ball M TIJIOCKOT'O YCThIPCX-

3BEHHHKA C BXOJHBIM BaoM A cepHueckoro ueTsi-
pEeX3BEHHHKA.

B pesynbprare Takoro npeoOpazoBaHUs MOIydaeM
MPOCTPAHCTBEHHBIN IECTU3BEHHUK, MPEACTaBICHHBIN

Ha puc. 3. Jlns Toro, 4ToOB BXOAHOH yron (0, ¥ BEI-
!
XOJHOM yron (), B 3TOM LIECTU3BEHHMKE ObUIM CB-

3aHbl 3aBUCHUMOCTBIO (1), YTJIbl KOMIIOHOBKH HOJIKHBI
YAOBJIETBOPATH YCIIOBHUIO

! n
Ao =4, . 2)
AHaHH?) HO.HleeHHOFO IMESCTU3BCHHUKA ITOKA3bI-

Baet, 4To npomexyrounsiii mapuup A (M) Hakma-
JIbIBAET JIMIIb MACCUBHYIO CBSI3b Ha JBUKEHUE 3BEHA

LAB , cienosatensro, ero MoxHo yaanuth. OnHaKo,
JUISL IOBBILIEHHSI )KECTKOCTH MEXaHU3Ma 3TOT IapHHUpP
OCTaBHM B COCTAaBE MEXaHH3Ma.

[omyueHHBIH TakMM CcIIOCOOOM TPOCTPAHCTBEH-
HBIIl IECTU3BEHHHMK (pHC.3) TOYHO BOCIIPOM3BOAUT 3JI-
JUNTUYECKUH 3aKOH IBIDKEHHS U BMECTE C TEM JINIICH
yYKa3aHHBIX HEJOCTAaTKOB BBIIICTIEPEUNCICHHBIX MeXa-
HU3MOB aHAJOTHYHOTO (DYHKIHMOHAJIHHOTO Ha3Hade-

HUs. boyiee TOro, COOTBETCTBYIOIIMM BBHIOOPOM yTiia
"

KOMIIOHOBKH 112 SIUIANITHYECKUH 3aKOH JABHXKCHUA

MOJKHO BOCTIPOM3BECTH HE TOJBKO INPH CKPEIINBAIO-
MIMXCSI OCAX BpallleHHs], HO ¥ MapajeNbHbIX U Iepece-
KarOLIUXCSl.

IIpumep. CnpoekTupoBaTh NPOCTPAHCTBEHHBIN
IIECTU3BEHHHUK JJIsl BOCIPOU3BEICHUS (DyHKIUH

?, @y
tg(—) =0.8tg(—
9(2) 9(2 .

Cnauaja OIpeaACIIMM Pa3MEpbl IUIOCKOI0 ABYX-
KPUBOIIHUITHOTO YETBIPEX3BCHHUKA, Y KOTOPOTO YIJIbI
nepeaayu MU3MCHIAIOTCA B JONYCKAEMBIX MNpe€aciax

a=2,207,b=c=1.6,d =05,

Hanee npu 7] = 0.8 no dhopmynam u3 [3] ompe-
JelsieM TapaMeTpbl ero cgepHYeckoro aHajuora:
0 0 0 0
a=16928", f=44,430",y =72,242",6 =17,314
. Tenepb BXo/HBIE BaJIbl 3TUX YETHIPEX3BEHHUKOB CO-
€IMHSEM TaK, YTOOBI yTIJIbI KOMIIOHOBKH YJIOBIJIETBO-
psi yenoButo (2). [lomydeHHBIH MIeCTH3BEHHUK BOC-
TIPOM3BONT 3a/IaHHBIN AIIIMNTHIECKUI 3aKOH JBHXKE-
HUS. YTIIBI TIepelayd B TIEPBOM H BO BTOPOM
COCTABIIIONINX YETHIPEX3BEHHUKAX IIECTH3BEHHOTO

MEXaHU3Ma MCHAKOTCA B CJICAYIONIUX IpEACIax:
[28°, 1167].
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