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NMPUYAHU BUHUKHEHHS I PO3BUTKY CEBOPEMHOI'O IEPMATHUTY, KJITHIYHI TIPOSIBU
TA TAKTUKA BEJAEHHS ITAINIEHTIB
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Mrwown A,

Ilonion H.M.

JHinposcoKuil deparcasHuti MeOuuHUL YHigepcumem

CAUSES AND DEVELOPMENT OF SEBORRHEIC DERMATITIS, CLINICAL MANIFESTATIONS
AND MANAGEMENT OF PATIENTS

AHoTanis

Odintsova 1.,

Diudiun A.,

Polion N.

Dnipro State Medical University

BararogakTopHicTh naToreHe3y ce0OpeHOTo JepMaTHUTY, IO CKIAIA€ThCS 13 ClIaJKOBOI CXMIILHOCTI, CTaHy
3arajJbHOTO Ta MICIIEBOTO IMYHITETY, aKTHBi3allii YMOBHO-IIATOT€HHUX MIKPOOPraHi3MiB IIKIpU Ta IUTYHKOBO-KH-
IIKOBOI CUCTEMH, OTPeOYE ITaHyBaHHS OOIPYHTOBAHOTO aIeKBATHOI'O KOMILJIEKCHOTO JTiIKyBaHHSI XBOPHX Ta IPO-

(hiTaKTHKH PEIUANBIB 3aXBOPIOBAHHS.
Abstract

The multifactorial pathogenesis of seborrheic dermatitis, consisting of hereditary predisposition, general and
local immunity, activation of opportunistic pathogens of the skin and gastrointestinal system, requires planning of
adequate treatment of patients and prevention of recurrence of the disease.

KuirouoBi ciioBa: cebopeiiHuii 1epMaTHT, MaTOTCHE3, CMIAJAKOBA CXHUIIbHICTh, MIKPOOPTaHi3M HIKipH, KOMILIC-

KCHE JIIKyBaHHS, Npo(diaKkTHKa.

Keywords: seborrheic dermatitis, pathogenesis, hereditary predisposition, skin microorganism, complex

treatment, prevention.

CebopeliHII JepMATUT - XPOHIYHE 3aXBOPIO-
BaHHSI IIKipH, IO Tiepedirae Ha T MiABUIIEHOT TPOIY-
KIiT IIKIPHOTO cajla Ta CYyNPOBOJUKYETHCS 3aIaJICHHAM
1 JIyIIEHHSIM Ha IIKipi B 30HaX i3 BEJIMKAM BMICTOM ca-
JBHUX 3aJ103, SIKi HA3UBAIOTHCS CeOOPEHHUMH 30HAMHU
(BomocsiHa YacTHHA TOJIOBH, OOJIMYYsl, BEPXHS YaCTHHA
Tyny0a, ckianakn) [1, 2].

Bynyun ogHuM i3 HaNNOIIMPEHINIMX 3aXBOPIO-
BaHb, IKUM CTPaXXIal0Th 10 16% HaceleHHs, cebopei-
HHUH JIepMaTHT BUHUKAE B NEPILi THKHI )KUTTS, & B MO-
JIATbIIIOMY YacTO 3ar0CTPIOETHCS B MIITIITKOBHH 1 FOHA-
UbKHIA Nepioy, npuiiMatoun XpoHiuHud nepeobir. Ha
ce0opeliHMi IepMaTHT YacTillle CTPaXkAal0Th YOJIOBIKH
[4].

UYacro cebopeiitHmil AepMAaTUT BUSIBIISTIOTh Y XBO-
pux Ha xBopoOy [lapkiHCOHa, PN JENPECUBHUX CTa-
HaX, a TaKOX y oci0, ski otpumytots PUVA-Tepaniro
[3, 4, 5].

CebopeliHuil TepMaThT € OJHUM 3 HAWO1IBII paH-
HiX 1 HaOLIBII MOmMpPEeHUX MIKipHUX mposBiB BIJI-
iH¢exmii Ta 3yctpivaerscs y 30-83% mamienris 3 BIJI/
CHIJom. Cebopetianii nepmatut y manieHTis 3 BIJT /
CHIlom mpoTikae 3HaYHO Bakue HiXK y IMyHOKOMIIE-
TEHTHHX 0Ci0 1 Ma€ MPOSIBYU 3 BUPAKEHUMH €PUTEMATO-
3HUMH 1 TamyJbO03HUMHM BHcHmaHHAMH. Y BIJI-
iH(IKOBaHMX MAIiEHTIB cebopelHui 1epMaTHT repedi-
rae 3 OUTbII MOIINPEHUM BPaXEHHSM 1 3aliMae Tpere
MicIIe 110 4acTOTi Micis QOMIKYJIITIB 1 IIMNYACTUX KOH-
oM [1].

3HayHa OiNBIIICTh XBOPUX Ha ceOOpeiHNmi nepma-
TUT BKa3ylOTh Ha T€, IO KJIiHIYHI MPOSBH HETATHBHO

BIUIMBAIOTh HA SKICTH JKUTTS Ta COLIANBHY afanTaIiio
marfiexTis [6].

VY pO3BHUTKY 3aXBOPIOBaHHS iCTOTHY POJIb Bifirpa-
IOTh PI3HOMaHITHI MOPYIIeHAS (QYHKIIi CHIOKPUHHOI,
HEpBOBOI CHCTEM, IIUTYHKOBO-KHIIKOBOTO TPAaKTy Ta
iMmyHHI opymresHs [ 1, 3].

He nuBnsymch Ha Te, 10 €TIOJNOTIS ceOOpeHHOro
JepMaTHUTy JI0 KIHIS HE BiZioMa, Psii aBTOPIB BHILISAE
TPY OCHOBHI YWHHUKH, SIKi TPAIOTh 3HAYHY POJIb Y PO3-
BUTKY IOTO JepMaTo3y. Jlo HUX BIiHOCSATH IIiJBH-
HIEHY CEKPEIli0 CAIbHUX 3aJ103, 3MIHY B KOJIOHI3aIIil 1
MeTaboJIIuHOT aKTUBHOCTI JIESIKMX MPEJCTaBHUKIB MiK-
pobHoro meiizaxy mkipu (Malassezia spp.) Ta HasB-
HICTH IHIWBIIyaIbHOI IyTIHBOCTI [7].

CrpuiHATJINBICTB JIIOJJUHYU TPa€ BAXINUBY POIIb y
¢dopmyBanHi ymu. OpraHi3m BTpadae 31aTHICTh KOHT-
POJIOBAaTH 3pOCTaHHS Ta aKTHUBHICTH Malassezia spp.
Tomy meBHy poJib y BHHHKHEHHI ce0opeiHoro nepma-
TUTY BIIBOJSTH reHeTHYHUM (aktopam. [Iisi XBOpHX
Ha ceOOpelHNI AepMaTuT XapakTepHa Tak 3BaHa «ce-
OopeliHast KOHCTUTYIIs», sIKa BiZoOpakae BHCOKY Te-
HETUYHY CXWJIBHICTH JI0 PO3BUTKY JIaHOTO 3aXBOPIO-
BaHH, 1110 CYIPOBOJDKYETHCS 3MIHOIO SIKICHOTO CKIIAy
mKipHoTo cana. Lle Bese 10 3HWKEeHHS ab0 BTpaTH HOro
OaKTepUINIAHUX BIACTHBOCTEH, i CTBOPIOETHCS CIIPUS-
TJINBE CEPEIOBUILE TSI PO3MHOXEHHS TATOr€HHOT 1 ca-
podiTHOT MiKpOOIOTH 1 BUHUKHEHHS 3ananeHHs [8, 9,
10]. Cepen nprymH, M0 BUKJIXKAIOTH I1i 3MiHH, CJIiJ] Ta-
KOXX 3a3HaYMTH HEHPOTeHHi, TOPMOHAJIBHI Ta IMyHHI
MeXaHi3MH.
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OnHuM 13 BUpIMIATBHUX (AKTOPIB € JMMmoQiabHi
IpiKIKinoaioni rpubu Malassezia, mo BXOIATH 0
CKJIay MiKpOOHOT acowiamii IKipH Ta CIPHUSIIOTh BUHU-
KHCHHIO Ta BIUTUBAIOTh Ha Mepedir cebopeitHoro mep-
MaTuTy. YacToTa BUSBICHHS APIXKDKIMOAIOHUX TPUOiB
y 30pOBUX A0pOcIuX ocib cknagae 55,4%. Pinme Bu-
SIBJISUTM TpUOM y JiTeH y Bili Big 3 10 5 pokiB 1y ocib
crapiie 50 pokiB y MOpIBHSHHI 3 0OCTEKEHUMH Yy Billi
Bix 21 poky mo 30 poxkig [1, 8, 9, 10].

I'pubu moxamizyroThcs HABKOJIO THPIIA BOIIOCSHUX
(hoikyIiB, CaMBPHAUX 3aJ103, TaK SK JJIS 3pOCTAaHHS 1 po-
3BUTKY M HeoOXimHi mimigu. Cebopes € pakTopoM, o
CTBOPIOE CIPHUATINBE CEPENOBHINE JUII PO3BHUTKY
Malassezia. [Ins Malassezia spp. Takox HE0OXiTHO
BiJITIOBITHUY PiBEHb BOJIOTOCTI, IO € O1IBII BAXKIIMBUM
(akTOpOM, SIKMH BIUIMBAE Ha KUIBKICTH 1 aKTUBHICTb
MOMYJIAILIT, HIK MPOXYKILis canbHUX 3an03. [1pu cebo-
peliHOMY JepMaTHTI Ha YpakeHHMX IUISHKAaX LIKipU
KOHIICHTPAIIiS APLKDKIMONIOHUX TPUOIB 3HAYHO BHIIEC
(83%), Hixk Ha BUAMMO 30pOBiit mikipi (46%) [8, 11].

Malassezia BOJIOMIFOTE CIIA0KOIO MATOTN€HHICTIO
JUTS JTFOTAHMY 1 aCOIIIOIOTECS 3 JIYTIOI0, OHAK HE Y BCIiX
oci0, mo MaroTh Iel 30yIHUK, CIIOCTepiracTbes Jy-
IIEHHS IIKIPH BOJIOCHUCTOI YaCTHHU roJIoBH. [Ipn HasB-
HOCTI JIyH KiTbKicTh Malassezia 3poctae B 1,5-2 pasu
B MOPIBHSHHI 31 310p0OBOIO HIKiporo [14].

Psi aBTOpIB paxyroTh, 1110 Y ATOreHe31 cebopeii-
HOTO AepMaTHUTy posib Malassezia spp. 3aJIMIIa€THCS 10
KiHIE He 3’scoBaHOI0. IIpoTe, mpocTexyeThes MeBHa
3aJIXKHICTh MK BUKOPHCTaHHS LIAMIYHI 3 KETOKOHA-
30JI0M 1 3HIDKCHHSM KimbKOCTi TpubiB Malassezia B
ocepenkax ypa)XeHHS Ta KITiHIYHUM MOJINIICHASM I1a-
TOJNIOTIYHOTO TIporecy. basyrounck Ha mbpoMmy, OiNb-
IICTh JOCIIAHUKIB MPHUITYCKAOTh, IO i JPIMIKIIO-
NiOHI KOMMEHCAIH TPalOTh BAXIUBY POJIb PO3BUTKY
cebopeitHoro mepmatury [7, 15].

Y.W. Lee ta cniBaBTOpM IpHU NpOBEICHHI 26S
rDNA PCR-RFLP pocnimkeHHI HIKIpHUX JYCOUOK BO-
JIOCSIHOT YaCTHHY TOJIOBU Y XBOPHX Ha ce0opeiHui Je-
pMaTHT HaiOUIbII YacTo BusBILIM M. restricta
(47,5%); M. globosa crocrepiranu y 27,5% mnaifieHTiB,
M. furfur - y 7,5% i M. sympodialis - y 2,5%. Y koHT-
POJBHIN IpyTi 3A0POBUX 0Ci0 HaifuacTime iTeHTH)IKY-
B M. globosa - y 32,0%, notim M. restricta - y
25,0%, M. furfur - y 8,0%, M. obtusa - y 6,0%, M .
slooffiae - y 6,0% i M. sympodialis - y 4,0%[15].

JloBruii 4ac MpUYUHOI0 CEOOPEHHOTO AePMATUTY
i mynm BBaxkanu M. furfur, mpote Oyio BigMideHo, 110
nopaska M. furfur iHIMX AiISTHOK IIKIpH Ma€ 1HITY KJTi-
HIYHY KapTHHY, HIX JIYIIEHHS [IKipH TOJIOBU MPH JyTi
abo cebopeitHoMmy aepmatuti. [Ipy mpoBeneHHI TeHe-
TUYHUX JOCHI/DKEHb 1IeHTU(IKyBa TOYHUI KOMIIO-
HEHT MiKOOIOTH, BIIEpIIE BHABICHOI (PAHIIY3BKUM
yaenum Louis-Charles Malassezia OUTBII HiX CTOIITTS
ToMy. B aHamizax 3 moBepxHi IIKipH BOJOCHCTOI Hac-
THUHM TOJIOBH BCTaHOBMJIM IiepeBakaHHs Malassezia,
SKi paHille He BUKJIMKaIM Migo3py - M. restricta i M.
globosa [2, 15]. Malassezia spp. IpUCyTHI He TUIBKH Ha
MOBEPXHI WIKipH, aJie i BcepeuHi porosoro mapy. s
CBO€i xuTTEAIBHOCTI Malassezia spp. moTpeOyroTh
eK30TeHHi JpKepera JiniaiB. BoHn po3kiamatoTs mimiau
HIKIPHOTO cajia 3 yTBOPEHHSM BUIbHUX KHUPHUX KHCIOT
i TpuriminepuiiB, crokuBatoun octanHi. M. globosa

BHJIIJISIE HEHACWYEH] KUPHI KHCIOTH, KOMITIOHEHTH SIKi
BHKJIMKAIOTh PO3JIpaTyBaHHs mKipu [7, 16]. M. globosa
BOJIOJII€ BUCOKOIO JINIIA3HOI0 aKTUBHICTIO, 110 1 € OCHO-
BHOIO IIPUYMHOI0 BUHHUKHEHHS 1 PO3BUTKY ceOopei-
Horo gepmaruty. [Ipu 3HauHIl iIMyHHIH HEZOCTATHOCTI
Malassezia spp. MOXyYTb OyTH €TiOJIOTIHYHUM (aKTOPOM
HE TIJIBKH MICIIEBOI, a i cucTeMHol marosorii. Tak, M.
pachydermatis, 1110 BHIIISETHCS 3 MIKIPHUX TOKPUBIB
ccaBIiB (cobak, cBUHEH, BeaMediB, CIOHIB Ta iH.) i
IyXKe PIOKO - BiJ JIOOUHH (3 IIKIPH MiKIATBICBIX
CKJIaJIOK CTOII), aCOI[ifOBaHO K 30yAHUK CETICHCY Y He-
JOHOIIICHUX HOBOHAPODKCHMX AmiTedl. Takox € maHi
mpo 3aceneHHs M. pachydermatis mkipu XBopux 3 Ta-
KHMH 3aXBOPIOBaHHSIMH, K Icopia3 1 rpuOononioHni
Miko3 [8, 15]. Inmni Bugu Malassezia spp. € IpUYHHOIO
po3Butky cencucy y BUI-indikoanux oci6 [7].

IkipHe cano 1e iealbHO CIOXKMBYA PEYOBHHA,
cekpenis Kol HalOUIbII BUpaKeHa y Mepiof cTaTeBoi
3piIOCTi. Psi mocmiAHUKIB MiATBEPHKYIOTH PO TE, IO
LIKIpHOTO caJia aHaporeH 3anexHa [ 16].

Buninenns mkipHoro cana Oyio OJHAKOBUM SK Y
iH}piKoBaHMX, TaK 1 y HeiH(pikoBaHHX Malassezia spp
0ci0, SIKi MaJH JISTKUH MPOsB ceOOPEHHOTO JepMATHTY
Yy BUTIAAL Tymu. Y OUTBIIOCTI MALi€HTIB 3 KHPHOIO
OIKipOIO TOJIOBH JIyHa BincyTHs. O4eBHIHO, JMiAH, B
JesKild Mipi, MOXKYTb CIIPUSITH PO3BUTKY ceOOpelHOro
JIEpPMAaTHTY, ajie He € HOro OCHOBHOIO MpH4YHHOW. [1pn
JOCITIKSHHI JIITIJHOTO CKIaay miKipHoro cana y BIJI-
iH}ikoBaHMX 0Ci0 3 ceOOpeHHUM AepMaTHTOM OYJIO BU-
SIBJICHO 3HW)KEHHSI B CEKPETi 3MICTy BIJIBHUX JKUPHHUX
KHCJIOT i 3HAYHO 301IBIICHHS KUTBKOCTI TPHUTITILEPUIIB
i CKBaJICHY, III0 HE aCOIII0BAIOCS 3 HASIBHICTIO ITKiPHOT
natoJorii, [17, 18].

YV XBOpHX i3 XpOHIYHUMHU JAU(Y3HHAMH 3aXBOPIO-
BaHHAMH II€UiHKH, SKi CYNPOBOJDKYIOTBCS T'€laTole-
JIFOJISIPHOIO HEJIOCTATHICTIO, MEXaHI3M PO3BHUTKY ce00-
peiiHOro epMaTUTy Mae cBOi ocobimBocTi. DyHKIIiO-
HaJlbHa HECIPOMOXHICTh MEYiHKH MNPU3BOJIUTH JIO
HAaKOIMYEHHsSI B LUPKYJIOIOUiil KpOBI HE YTHJII30Ba-
HOT'O TECTOCTEPOHY 1 HOro MoXifHUX, 1110, 33 MEXaHi3-
MOM 3BOPOTHOTO 3B'SI3KY, 3HUIKYE MPOIYKIIiIO YOJIOBI-
YHX CTATCBHX TOPMOHIB. Y TaKUX XBOPHUX (HOpMYyeThCs
cyxa cebopes i cebopelinuit nepmarur [22].

Kpim Malassezia, ceOopeiiHi 30HM MIKipH 3acems-
ro1ecs Staphylococcus spp. i Propionibacterium spp.,
sIKi mepe0yBaroTh y 30amaHcoBaHoMy cTaHi [13].

B etionarorenesy cebopeiHOTr0 AepMaTHTY NIEBHY
OB MAIOTh AUCOIOTHYHI 3MiHU MIKPOOIOTH BOJIOCHC-
TOi YaCTHHU TOJIOBH Ta KulleuHuka. [Ipu «kupHiii ce-
Oopei» Mae micie OUTbI BUCOKE OOCIMEHIHHS ypaxe-
HuX ninsHOK Staphylococcus capitis, S. epidermidis,
Micrococcus spp., Acinetobacter sp ., a B KAIIICUHUKY
BHABIIIOTH AeinuT aHaepoOHOi 6i0TH 1 3pocTaHHS
YMOBHO-TIAaTOT€HHUX MIKpPOOpPraHi3MiB. 301IbIICHHS
kimpkocti Clostridium ramosum, C. perfringens i ocHO-
BHUX BHJIB poay Eubacterium npu onHouacHOMY 3HH-
KEHHI piBHA JakTtoOammyl 1 KopuHeOakTepii.
Micrococcus, Acinetobacter, Staphilococcus akTHBHO
MIPOJYKYIOTh TiCTiiHAeKapOOKciyasy 1 MmyJl BUIBHOTO
ricraminy, sIKi, Ipyu B3a€MOZII 3 TiCTaMiHOBHMH perer-
TOpaMH B HIKipi, BUKJIUKAIOTh HAOPSIK, TOYEPBOHIHHS,
CBEpODX, MiABUIIYIOTH CEKPEIlI0 CalbHUX 3ay103 [22,
23].
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Burkhart C.G., Burkhart C.N. Bucynymu Teopito
OiormmiBku mpu cebopeitHOMY nepMmaTtuTy. Bupuatouu
MIKpOOIOJIOTIYHMI CKJIaj LIKIpH, XIMIYHY CTPYKTYPY
CEeKpEeTY IIPU LIbOMY 3aXBOPIOBaHHI, BOHU MPUUIILIN 10
BHCHOBKY, 1110 Ha TIOBEpXHI IIKIpH B Ocepeakax ce0o-
pEeWHOro JIepMaTUTy MIKPOOPTaHi3MU 3HAXOIATBHCS Y
B3a€EMHII PiBHOBa3i, a MPOBIJHY POJIb Y BUHUKHEHHI
naHoi martouorii Bizirpae Propionibacterium acnes, siki
MIPOAYKTAMH CBOET XKHUTTEMISUTBHOCTI 3MIHIOIOTH CKJIa]
mIKipHOTO caina [24].

Malassezia spp. BOJOIIIOTh IMYHOTCHHOIO HI€I0
[20, 25]. barara anTurenHa ctpykrypa Malassezia spp.
Ta BHCOKA IMyHOTCHHA aKTHBHICTH, SIKa 3HAYHO IIepe-
BUIIIYE TaKy Cepe/] IHINUX MPEACTABHUKIB JAPIKIKINO-
JIOHMX MIKpOOpTraHi3MiB. Y HEUTPO(DINEHUX JIEHKOIIH-
TiB 3JaTHICTH 110 (haroruro3y KiitmH Malassezia cra-
HOBHTH BCHOTO 5%, alie pi3ko 3pocTae miciast 00poOKH
¢dyHrinuaanMu areatamu. [e mos's3aHo 31 cTUMYITHO-
I0YHM BIUTUBOM KJIITHH Malassezia Ha MpoIyKIlito Hel-
Tpodinamu inTepaeiikiny-8 (IL-8) i rpanynonutamu
IL-1a[26]. B3aemopmis qpixmKinogiOHUX MIKpOOpraHi-
3MiB i (parOIHMTIB MiATPUMYE IIPOLEC 3amaleHHS Ha
miKipi. B 6ionTaTax mkipu XBopux Ha ceOOpeiHuit ne-
PMATHT MICTAThCS IMyHOKOMIETEHTHI Kiaithman CD*,
CD® nimpouuru i CD®* rictionury, 10 3HaX0AATHCA
B eliJiepMici 1 B IepUBacKyJISIpHUX 1HQLIbTpaTax, CBi-
JUUTH TIPO PO3BUTOK 3allaJICHHs 3a IMyHHIM MeXaHi3-
MoOM croBibHEeHOTO THIY [19]. [To TKaHHHHOMY pO3-
MOAITY IMyHOKOMIIETEHTHUX KJIITHH cebopeiiHuii nep-
MaTHT HAOJIKAETHCS 10 ncopiasy, o
XapaKTepU3y€eThCs TNEPEeBaKaHHAM B IEPUBACKYIP-
Hux inQinsrpatax CD®* nim@ouuris. Bueni pussumu
CXOXICTh IMYHHOI BiIOBil pu ceOopeifHoTO NepMa-
TUTY 3 iMyHHOIO Bimmosimmio mpu Candida-iHgexmii
mKipu. B mkipi ¢popMyeTbes CTEMYIALIS TPOTYKIil
3anmanbHUX iHTepelkiniB 3apmsaku Thl i Th2. TIpu ce-
OOpEeWHOr0 IEPMATUTY BiI3HAYAETHCS 301IBIICHHS Ki-
apkocti NK'*, CD¥*, migBuIneHHS aKTHBHOCTI KOM-
IeMeHTY i 3611bIeHHs akTuBoBaHux (HLA-DR**) ni-
mbouuris [7, 12].

VY nepudepuuHoi KpoBi XBOPUX Ha ceOOpEeHHOro
JIepMaTUTy BHUSBWIN mpo3anayibHi nutokinu UJI-14 i
®HO, piBeHb KOHIICHTPAIII1 IKHX IPU BHPAKEHOMY 3a-
MaJLHOMY TIPOIeci Mae TEHICHIIO JO ITiBUIICHHSI
[19]. I.B. IMonecko BcTaHOBHJIA, 10 JAXHAMIKA IMYHO-
JIOTIYHUX TIOKA3HUKIB y XBOPUX Ha ceOopeitHOro nep-
MaTUTY 3HAXOANUTHCS B KOPEILIHHOT 3aJIe)KHOCTI Bif
CTYICHs KIIIHIYHAX CHMITOMIB 1 TPUBAJIOCTI KJIiHIY-
Horo npotecy. Ha noyaTkoBUX cTajiisiX 3aXBOPIOBAHHS
(10 5 pokiB) BiIOYBAETHCS 3aTyUCHHSI B PEaKIlii iMyHO-
JIOTIYHOTO pearyBaHHS PI3HUX JaHOK IMyHHOI CHC-
temu. [Ipu TpuBaiocti 3axBoproBaHHs Oinbmie 10 pokiB
3'SBIIIOTBCS  O3HAKM HEIOCTAaTHOCTI T-KIITHHHOI
JAHKH IMYHITETY, IIO CBi4aTh MPO JECKOMIICHCAMIl 1
HEOOXiTHICTh NPHU3HAYEHHSI IMyHOKOPEr'YIOUMX 3aco-
6iB [21].

IIkipHi TOKpUBHM 1 OpraHd TpaBJIEHHS 3HAXO-
JITBCS y TICHOMY B3a€MO3B'SI3KY, KOPIHHS SIKOTO CKpPH-
BAaIOThCSI B €JJHOCTI MTOXOJ/DKEHHS Y XO0JIi eMOpioTeHe3y,
cripHOCTI Gap'epHUX (QYHKIIIH, BKIIOUAOYH (HOpMy-
BaHHS IMYHHOT BiJITIOBiIi, & TAKOXX B3a€MOJIIEI0 aCOITi-
HOBaHMX 3 IIMMU OpraHaMH MikpoopranizmiB. CraH
MIKIpHUX TOKPHBIB B 3HAYHIM Mipi BimoOpaxkae craH

OpraHiB TpaBJICHHS, OJHAK B3aEMO3B'SI30K IATOJIOTiU-
HUX TIPOIIECIB B IIUX OpPraHax MOXKE MaTH Pi3HOIUIAHO-
Bui Xxapakrep. Tak, KOJIM ypa)KeHHsI IKipH MOXke OyTH
OesrocepelHbO0  0O0OYMOBJICHO MOPYIIEHHSM (YHKINT
OpTraHiB TpaBJICHHs a00 ypa)KeHHs MIKIpH MOXe MaTH
3arajbHUI IaTOreHe3 i3 3aXBOPIOBAHHSAMH OpraHiB
TpPaBJICHHS 1 11i TPOLIECH MalOTh NapalieNIbHy HalpaBJe-
HICTB.

Takum umHOM, OaraTo()akTOPHICTH MATOTCHE3Y
ceOopeitHOTO IepMaTHTY, IO CKIIAAETHCS i3 CTaHy 3a-
TaFHOTO Ta MICIEBOTO IMYHITETY, aKTHBIi3alii ymo-
BHO-TIATOT€HHUX MIKPOOPTaHi3MiB, SIKi CIIPUSIOTh CEH-
cuObinizamii opraHi3My i pO3BHTKY BTOPHHHHX 3aIlaib-
HUX 3MiH B HIKIipi 1 T{ NpuIaTkiB, o 3ade3nedye neGoT
i/ abo MmiATPUMKY XPOHIYHOTO PELHINBYIOUOTO Iepe-
0iry matoJIoriyHOro cTaHy. BusiBIeHHS Ta YHUKHEHHS
(axTOpiB 1 KOHTPOJIb 32 3aXBOPIOBAHHSIMHU, SIKi CYIpO-
BOJDKYIOTHCS THITIOUMM BIUTUBOM Ha IMyHHY CHCTEMY
Ta HeclelU(piuHy PE3UCTEHTHICTh OPraHi3My € BaXKJIH-
BOIO CKJIaZ0BOIO KOMILIEKCHOTO JIIKYBaHHS ¥ Ipodina-
KTHKH penuauBi cebopeiiHoro nepmaruty. IlpusHa-
YeHHs aJCKBaTHOI TOMIYHOI Teparii, IO BOJOIIE SIK
MIPOTH3AIAIBHOIO, TAK 1 aHTUMIKOTUYHOIO TIET0 Ta Bij-
HOBITIOE 3aXHCHO-0ap'epHy 1 IMyHHY BIIACTHBICTh
[IKipH, ICTOTHO TiABUIIYIOYH e(heKTUBHICTH KOMILICK-
CHOI Teparii XBOpuX Ha cebopeitHuil nepmMaTur i rnore-
PEIDKYIOUHM IOJaJIbIlie 3arOCTPEHHS MATOJIOTIYHOTO
MPOLIECY Ta BAHUKHEHHS PELUINBIB 3aXBOPIOBAHHSI.

30BHILIHE JIKYBaHHS XBOPUX Ha ceOopeitHuit e-
pMaTUT MOBHHHE OyTH HANpPAaBJICHO HA 3HATTS KJIiHIY-
HHUX CHMIITOMIB 3aXBOPIOBaHHS 32 JOIIOMOTOI0 aHTHUMi-
KpOoOHHX mpenapaTiB. Y 3B'SI3Ky 3 IIMM IIHPOKO BUKO-
PHUCTOBYIOTH €TIOTPOIHI 1 MATOTEHETHYHI 3ac0o0H, SIKi
JOTIOMAraroTh 3HATH 3allaleHHs, CBEpOiX, KOperyBaTn
CaJIOBHJIUICHHS, Ha1aBaTH QYHTIIMIHIH 1 QyHTICTaTH-
YHAW eEeKTH, Ta HOPMaJIi3aIliio KepaTHHI3aIlii.
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B ,HaHHOP‘I CTAThE MPOCICIKUBAIOTCA TCHACHIUYN U3MCHCHUA apXUTCKTYPhI Ha IIPOTSIXKCHUN XX Beka.Paccmar-
PHUBAKOTCA OCHOBHBIC COOPYIKECHHNA, HWIITIFOCTPUPYIOMINE PA3JINIHBIC APXUTCKTYPHBIC CTUJIM U HAIIPABJICHUSA.

Abstract

This article discusses how architecture has changed over the course of the twentieth century and looks at
major buildings, illustrating various architectural styles and trends.
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I'opox Kypck roToBHTCSI OTMETUTH CBOE ThICAYE-
nerue. K 3ToMy cOOBITHIO TPHYPOYEH apXUTEKTYPHBIN
koHKYpc «Kypck 2032», B KOTOpoM OBLTH TpeacTaB-
JIEHBI TIPOEKTHI 10 CO3JaHHI0 KOHUEMIUN BOCCTAHOB-
JICHUsI UCTOPHUKO-KYJIBTYPHOTO OOJNMKa LEHTPaIbHON
gactu ropoaa Kypcka. U yxxe Hezjanek ToT AeHb, Korjaa
MHTEPECHBIE U CMEJIbIe MPOEKTHI OyyT NPETBOPEHBI B
JKU3Hb, YTOOBI HM3MEHUTh apPXUTEKTYPHBIH OOJHK
HAIlIero ropoja.

Kypck — ropos ¢ TeicsiueneTHeld UCTOprel U WH-
TEpECHON apXUTeKTypoil. MHOrue coopyKeHwus, Io-
CTPOCHHBIE JECSITUIETUS HAa3aj, U CETOAHs YKpaIlaroT
Ha ropoJ. Eciu mocMoTpeTs Ha KypCKHe YJIUIBI, TO
MOJKHO 3aMETUTb, YTO 3/1aHHs OU€Hb OTIMYAOTCS APYT
OT Jipyra. OT0 00YCIIOBICHO TEM, YTO IIEPEMEHbI Bpe-
MEHH, CMEHA BJIACTH U MJECOJOTMU HAIlIU CBOE OTpa-
JKEHHE B apXUTEKType ropoza. JlaHHas craTbs Hpea-
CTaBIIsAeT cO0O0M KpaTKHH aHAINTHYECKUH 0030 n3Me-
HEHMH, MPOUCXOMUBIINX B AapXUTEKType TOpona,
HaumHasg ¢ 1912 roga mo cepemauubl 80-x romoB XX
BEKa.

Hayano XX Beka 03HaMEHOBAHO IOSIBJICHUEM HO-
BAaTOPCKOTO apXMUTEKTYpHOrO CTHS, HOIYYHBIIUM
Ha3BaHHE «MOJEPH». DTOT CTUJIb HEPa3PHIBHO CBS3aH
C OTKa30M OT TpaJULHi, IEPEOCMBICIECHUEM IIPOLILIOTO
U pa3BUTHEM TEXHUYECKOro MPOLEcca, MOMOIaBIIEro
OCYILECTBIISITh MHTEPECHBIE 3aAyMKH apXUTEKTOPOB.
MonepH Kak CTHIb Hayall OBICTPO Pa3BUBATHCS U T10-
JIy4uI1 IIMPOKYIO OrjacKy cHauazia 1o Bcedl EBpore, a
BCKOpE U 10 BceMy Mupy. IloaToMy Ha3BaHHME CTHIIA B
KaXIoi cTpane ObUIO pasnuuHbM. Hampumep, Bo

®paHuMu, NpapoIUTEAbHUALE 3TOrO CTUNSA, OH Ha3bl-
Bajics «ap-HyBO», B ABCTpUH — «ceLecCHon», B Mcma-
HUU — «MOJEpHU3MO». HecMOTps Ha cO3HATENbHBIN
yXOJ OT KAHOHOB Y 3HAUUTENILHOE H3MEHEHHE CTUIIS CO
BpPEMEHEM, OH MMeeT COOCTBEHHBIE XapaKTEPHBIE 0CO-
6enHocTH. OOBIYHO K HUM OTHOCAT aCHMMETPHIO; Te-
Kydue WM JWHAMHWYHbBIE JMHHHU; IEKOPAaTHBHBIE »Hie-
MEHTBI, OTPaKAIOIINE PACTUTENbHYI0O U aHHUMAaJIHCTH-
YEeCKYyI0 TEeMaTHKy; KPacO4HbIE BHUTPaXXH, MO3aUKH U
MafONMKH; UCIIONB30BaHNE KaK HATYPaJIbHBIX IPUPOI-
HBIX MaTE€PHaJIOB, TaK U ’KeJIe300eTOHa U KOBAaHOTO Me-
TaJljaa; OJUHAKOBOE BHUMAHHUE KaK K DKCTEPhEPY, TaK U
K HHTepbepy. B 31aHusAX MoJIepHa IPOUCXOUT CUHTE3
APXUTEKTYpPBI, CKYIBITYPBI, 5 KUBOIHCH U MPUKIIATHBIX
HCKYCCTB.

OnHuM u3 coopyxkeHuit B 3ToMm ctuiie B Kypcke
sBrsieTcs 3naHue LlentpamsHoro 6anka P® mo Kyp-
ckoii obmactu. B 1910 romy Betan Bompoc o nproodpe-
TEHUH ycaieOHOTr0 MECTa B LIEHTPAJIBHOW YaCTH ropoia
JUI CTPOMTENBCTBA CIEHUAIFHOIO0 OAHKOBCKOTO 371a-
HUs A1 oTaeneHuid JBopsHckoro 3emenbHoro u Kpe-
CTBSTHCKOTO MO3eMebHOT0 0aHKOB. A yxke B 1911 roay
Obuta mpuoOpereHa ycaapba CamyHoBa, pacroaras-
masica Ha yriay ynun MockoBckodl u beneueBckoit
(ceftuac Ha yrny ynun Jleanna n Yenrockunnes). B
1912 roxy ObuT NpUIIIaIIeH rpaXIaHCKUH HHXKEHED U3
Cumbupcka — ®enop Ocunosnu JluBuak. Henocpen-
CTBEHHO CTPOUTEIbHBIMHU Pa0OTaMU PYKOBOIMII HHXKE-
Hep-apxurektop [1. B. Kukun. Bece nenmusie paboThl o
pexomenganuu @. O. JIuB4axa BEITOTHII FepMaHCKHHA
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noaHHbIi, ckyapnTop JleB OcumoBny benm, koTo-
pBIi OBIT U3BECTEH MO OTAENKE 31aHus JIBOPSHCKOTO
coOpaHwusi.

B 1913 rony crpouTenscTBO 3naHKs OaHKa OBLIO
3aBEPILEHO.

Puémozc 1. Buo na L{enmpobank 1925 2.

UYro ke MO3BOISET OTHECTU 3TO 3JaHHE K CTHIIIO
MozepH? Bo-miepBhIX, 3TO Hamm4yie 00IBIIOr0 KoInde-
CTBa ACKOPATUBHBIX DJIEMEHTOB, B YAaCTHOCTH, Mailo-
JIMKHU C PACTUTENBHBIM OPHAMEHTOM, KOTOPBIA Xapak-
TEpeH OIS MOAEPHA, BO-BTOPBIX, 3TO IJIABHOCTH IIH-
HUH, KOTOpas 3aMeTHa Ha apoYyHbIX OKHaxX U
KpPOHILTEHHAX.

Benukas Oxtsa6pbckas CorpanucTuieckas peBo-
JIFOIMSL Jajla MOIIHBINH MMITYJIhC TBOPYECTBY BO BCEX
001acTsAX KyJIBTYpHI, HCKYCCTBa, apXUTEKTYypHl. PeBo-
JIIOIIMOHHBIE COLMAJIUCTUYECKHE HJealbl, OTMEHa
YaCTHOW COOCTBEHHOCTH Ha 3€MJIIO U KPYITHYIO HEJBH-
JKUMOCTD, IJIAHOBBIE OCHOBBI COLMAIUCTHYECKOTO XO-
351ICTBA PACKPBUIM HEBUAAHHBIE pPaHEE TOPU3OHTHI B
cdepe rpaJoCTPOUTENBHBIX HCKaHUH, CO3JaHNS HOBBIX
MO COUUAILHOMY COJEPKAHUIO THIIOB 3J1aHUH, HOBBIX
CPEICTB BBIPA3UTEILHOCTH APXUTEKTYPHI.

Heo0xonuMocTs JIMKBUIAMPOBATH IOCIEICTBUS
Benukoii OTeuecTBEHHOW BOWHBI, B pe3yJbTaTe KOTO-
poit 6onbmas gacte Kypcka nexxana B pynHax, moTpe-
6oBaa HOBBIX apXUTEKTYpHBIX pemeHuil. K mocieso-
€HHBIM TIOCTPOMKAaM OTHOCSTCA 3JaHHs 00JACTHOTO
VB u Joma kHUTH, Haxonsumxcs no ynuie JIennHa
B ropozie Kypcke.

3nanne JJoMa KHUT'H OBLIO CIIPOEKTHPOBAHO TOT A
eme MojioAeiM apxutekropom M.JI. Temnuukum B
Hagaie 50-x roxos. Ha oOnmK 31aHus OOJIBIIOE BIIUS-
HHE 0Ka3aJIo IOCTPOSHHOE paHblIIe 3/[aHNe 00JIaCTHOTO
VYB/. B 3T0T nepuos BpeMEHH B COBETCKOM apXHUTEK-
Type TOCIOJACTBOBAN CTHJIb «APXUTEKTYPHBIX H3JIH-
IIECTB», KOTOPBIM IMOJpa3syMeBasl OONbIIOE KOJIHYe-
CTBO JIEKOPAaTHBHBIX 3JIEMEHTOB, HAlpHMeEp, OOmiIne
nenHUHBL. [Inocknit pacam 3maHMs pacwiIeHeH apKaMH,
KOTOpble pa30aBiIAIOT €ro MOHYMEHTAJIBHBIH BHJ.
I'maBHast apka, r7ie pacroyio’keH BXO, TOTIOHEHA ITH-
msictpamu U Oapenbedamu. Bcro nekopaTuBHYIO pa-
00Ty, a IMEHHO OTJIMBKY OapeibepoB M apXHUTEKTYyp-
HBIX JleTaliell, BBINOTHUA cKynsnTop B. A. JIMutpues,
KOTOpBIH Tarkke paboTal HaJ| IEKOPOM COCETHETO 3/1a-
HUs, o0xactHOTO YB/I.

«Xpymeckas orrenensy B CCCP oTkpbuta amst
COBETCKUX apXHTEKTOPOB HOBBIE TOPM3OHTHL. CTamm
MOSABIIATHCS HE M3aBaBIINECS paHee MPo(eccHoHaIb-
HBIE JKypHAJIB, a BO3MOXKHOCTh OTIPAaBUTHCA 3a Ipa-

HUIy [T03BOJIMJIA OOMEHHUBATHCS OMBITOM C APXUTEKTO-
pamu u3 ctpan EBpomnbl. Takoit 00MeH criocoOCTBOBAI
nosisieHuto Hooro crtuisg B CCCP — coBerckoro mo-
JIepHU3Ma, KOTOPBIH M03Ke CTall €AMHCTBEHHBIM O(H-
LMaJIbHBIM apXUTEKTYPHBIM HaIlpaBJICHHEM B CTPaHE B
nepuon ¢ 1955 nmo 1991 roa. Mcroku sToro Hampasie-
HUSI HAXO/ATCS B paboTax ocHOBaTeneil COBpeMEeHHON
apxuTekTypsl Takux kak Jle KopOrosbe, Banbrep I'po-
muyc, Jlrogsur Muc Ban nep Pos u apyrux. OcHOB-
HBIMH XapaKTEpPUCTHKAMH 3TOTO CTHIIA CTalll MAaCCHB-
HBIe (OPMBI UM KOHCTPYKINH; OOJBIINE IDIOCKOCTH,
CIeTaHHBIE W3 OJHOTO Marepuana (JKene300eToHa);
(YHKIIMOHANBHBIN MMOIXO K OpPraHU3aluy MIPOCTPaH-
CTBa W BBIOOpY BHEIIHEeH (QopMbl; CBETNBIH 1BeT da-
cala ¥ CTEH; ypOAHHUCTHYCCKUI BHEIIHMN BHUJI IO-
CTpPOEK.

B Hamem ropojie 10CTaTOYHO MHOTO 3/1aHUIL, BBI-
MIOJTHEHHBIX B CTHJIE COBETCKOTO MOJEPHU3MA, HO OT-
JIeIbHO X04eTcsl OTMeTHTh 31anue Kypckoro [IpamaTu-
yeckoro teatpa um. A. C. Ilymkuna. IlpoextupoBanue
3/1aHus Hayanock B Hayase 70-x apxurektopamu E. Po-
3aHOBbIM, JI. JlaBpoBOii, a Takxke nHxeHepom . Beiic-
oetinoM. B 1979 yke OBUT IOATOTOBIICH MPOCKT C Ma-
ketoM Tearpa Ha 1000 mecr.

i

'1’,——

Pucynox 2. Maxem meampa 1979 e.

CTpouTensCTBO 34aHUS IPaMaTHYECKOrO TeaTpa
mM. A.C. IlymkuHa 6p110 OkOHYEHO B 1983 rogy. Ha
¢dacan 3maHus Oblla yCTAHOBJCHA BOCHMHMETPOBAsI
OpoH3oBasi ckysbnTypa 6oruHu Hukw, koTopas nep-
JKUT B BBITSIHYTOW IIPaBOM pyKe NajIbMOBYIO BETBb —
CHMBOJI MUpa. Y ee HOT ObUIN PacIiojioKeHbI JIBE Teart-
paybHBIE MacKH M3 O€JIOTO0 KaMHSA: KOMEIUH M Tpare-
X, DTH 3JIEMEHTHI OBUTH BBITIOJIHEHB! CKYIBIITOPAMHU
AxumymikuHot B.M., Kuoppe A.I'., MenbHUKOBOMI
I1.B. u BosikoBbim C.H.

ITo 3amymKe Tearp NOJKeH OBUI BOWTH B KOM-
IUIEKC KyIbTYPHOro HeHTpa B Kypcke ¢ KapTHHOM ra-
Jepeeil, BBICOTHBIM 3JaHUEM TOCTHHHIBI «Kypcky,
craguoHoM «TpyIoBbIe pe3epBbD» M CIIOPTUBHBIM 3a-
soM. K coxarnennto, 3TOT Iu1aH ObUT pean30BaH JIUIIb
yacTU4YHO. EciiM mocMOTpeTh Ha BHELTHUM BUJ TEATpa,
TO MOXHO YOEIHUTBHCS, YTO OH BBITIONIHEH B CTHIIE CO-
BETCKOTO MOJEPHU3Ma, Ha 3TO YKa3bIBAIOT IPUBEACH-
HBIE PaHBIIEC XapaKTEPHUCTHKH, BO-TIEPBBIX, 3TO €ro
MaccUBHbIE ()OPMBI, BHIITOJHEHHbIE U3 )Kene300eToHa,
BO-BTOPBIX, YPOAHUCTHYECKUH BH[ W, B-TPETHHX, BbI-
60p GopM, KOTOpBIE HEPA3PHIBHO CBSI3aHBI C (DYHKIHO-
HAJIOM CaMOTo TeaTpa.
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Pucynox 3. [Jpamamuueckuii meamp ce2o0us

Ha npotsxennn Bcero XX Beka apXUTEKTypa ro-
pozoB Hauiel cTpaHsl, B ToM uncie u Kypcka, Henpe-
cTaHHO MeHsIachk. CerogHs MBI BHIOMM Hall TOPOJ B
TOM BUJZI€, KOTOPBIM COOTBETCTBYET U3MEHEHUSIM, NIPO-
HCXOAMBIIMM B COBETCKOM apXUTEKType Ha IPOTSHKE-
HUU ceMuaecaTh JieT. Celiyac MHOTHE 31aHHS UMCIOT
CTaTyC PErMOHAJIBHOIO KYJbTYPHOI'O HAacIeAusl, KOTO-
pO€ MBI IOJDKHBI IIEHUTh U cOepedb Al OyayIux Mmo-
KOJICHHH.
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NEW PETROLEUM-COLLECTING REAGENT BASED ON ETHANOLDIISOPROPANOLAMINE
AND DECYL IODIDE

Nasibova Sh.
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Abstract

The presented article is devoted to the synthesis of new cationic surfactant of room-temperature ionic liquid
type based on ethanoldiisopropanolamine and decyl iodide, study of its physical-chemical properties and petro-
leum-collecting capacity. A novel surfactant of ionic liquid decylethyloldiisopropylolammonium iodide structure
and composition were identified using IR-spectrocopy method.Electrolitic property of the synthesized substance
was confirmed by the measured high values of specific electroconductivity of its aqueous solutions. The obtained
ionic-liquid salt is surface-active and, in its presence, surface tencion at the water-air interface is decreased from
72.0 down to 26.2 mN/m. The laboratory investigations with decylethyloldiisopropylolammonium iodide testify
its strong petroleum collecting properties with regard to all the tested crude oils, irrespective of the water miner-
alization degree, the maximum value of collection coefficient reaching 30.4.

Keywords: ionic-liquid, surfactant, surface tension, specific electrical conductivity, decylethloldiisopropy-

lolammonium iodide, petroleum collecting.

Literature research shows that, since the last dec-
ade of the last century, the growing interest of chemists
to ionic does not weaken. Various properties of ionic
liquids, including capability to dissolve large amounts
of organic, inorganic as well as polymeric substanses,
non-corrosivity, low viscosity and low vapor pressure
create large possibilities

for usung them as effective catalysts for various
petrochemical synthesis and ecologically- friendly
(“green chemistry”) solvents. Their use in multi-phase
catalytic reactions has caused more and more interest
[1-4] They can also be used in conjunction with super-
critical liquids in biocatalysis [5]. In recent years, pos-
sibilities have been found out [6-11] for successful use
of ionic- liquid type surfactants for cleaning water sur-
faces from petroleum slicks. All these show that the
synthesis and study of properties of new representatives
of ionic-liquid surfactants are relevant. The present
study is devoted to the synthesis and properties of new
ionic-liquid surfactants based on ethanoldiisopropano-
lamine(EDIPA) and decyl iodide.

EXPERIMENTAL PART

An initial product, EDIPA was used as product of
98% purity of the “Green Chenical Co., Ltd.” (Republic
of Korea). The chemical formula of the product is
C2H4OH(C3sHsOH)N, M, =177.00, p4?° = 1.0554 g/cm®,
It dissolves well in water.

As decyl iodide, the reagent of “Pub Chem* firm
of purity 98% was used. Its chemical formula is
CH3(CHy)eJ, M, = 268.182, np?’= 1.485, p,2°=1.257
g/cm?®, boiling temperature is 132°C/ 15 mm Hg.

The IR-spectrum of the obtained substance was
recorded on the ALPHA spectrometer (Bruker, Ger-
many) in the range of 600-4000 cm wavelength. Sur-
face tension (o) was measured by KSV Sigma 702 ten-
siometer (Finland) at the water-air border.

The electrical conductivity of the aqueous solu-
tions of the surfactant was measured by ANION 4120
(RUSSIA) conductometer. Conduktometry measuring

range is 104-10 S/m, the measuring temperature inter-
val is 0-100°C, and the relative error is = 2%.

Synthesis of ionic-liquid surfactant based on
EDIPA and decyl iodide was carried out in a hermeti-
cally-closed glass reactor with a magnetic stirrer. The
reagents were placed into the reactor, blown with inert
gas (nitrogen) and sealed. The reaction is conducted at
120°C with intensive mixing on a magnetic mixer
MSH-300 with a temperature regulator. The reaction
ends in 2 hours. The final product is purified from ad-
mixtures by crystallization.

The synthesized new surfactant was tested on pet-
rocollecting properties in the laboratory conditions us-
ing Pirallahi crude oil and three waters of different min-
eralization degree (fresh, the Caspian sea and distilled
waters). The thickness of petroleum layer was 0.17
mm. The reagent was used as a 5% aqueous solution.
Reduction of the surface area layer of petroleum shows
how effective this reagent is.

The petrolollecting coefficient — K characterizing
this effectiveness is calculated as the ratio of the initial
area of petroleum slick surface and the final area of the
surface of the petroleum spot formed by the action of
the surfactant.

RESULTS AND THEIR DISCUSSION

Synthesis of new ionic-liquid type surfactant was
performed at 1:1 mole ratio of EDIPA and decyl iodide.
The reaction can be described schematically as follows:

(C2H4OH)(C3HsOH)2N + CioHa1J -
(C2H4OH)(C3HsOH)2N* (CagH21)J

The final product is transparent, honey-like vis-
cous liquid. It is well soluble in water, ethyl alcohol,
ethyl acetate, acetone, partially soluble in chloroform.
The refractive index — np? is 1.4975. Aqueous solution
strongly foams while shaking.

The structure of the synthesized new surfactant —
decylethyloldiisopropylolammoniun iodide
(DEDIPAY) hasheen identifie by IRspectroscopy

(Fig.)
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Fig. IR- spectrum of decylethyloldiisopropylolammonium iodide

In the IR-spectrum, valence vibrations band be-
longing to OH group are observed at 3345 cm 1. Va-
lence vibrations bands of CH bonds in the groups CH3
and CH, are at 2954, 2922, 2853 cm™%. The ammonium
group-vibration band is at 2627 cm™. At 1468.82,
1400.36 and 1377.92 cm’!, deformation vibration bands
of C-H bond in CH3, CH and C-H groups are seen. The

valence vibration band of C-O bond in C-OH group is
observed at 1065 cm™.

Surface activity of DEDIPAY was determined at
24°C at the water-air border using aqueous solutions of
the substance of different concentrations. The results
are given in Table 1.

Table 1.

Surface tension coefficient (24°C) of DEDIPAY s aqueous solutions at the border with air
Concentration of the solution, % wt. 0.01 | 0.025 | 0.05 | 0.07 | 0.1 0.2 0.5 0.7 1.0
Surface tencion,mN/m 50.5 | 48.3 46.8 | 40.7 | 35.8 | 30.7 | 28.2 | 27.1 | 26.2

As is seen from the table, the new ionic-liquid sur-
factant exhibits a high surface activity. It lowers ¢ from
72 mN/m (without the surfactant) to 26.2mN/m at 1%
concentration.

The new ionic-liquid salt has an electrolyte char-
acteristics it has been confirmed by conductometric
method determining the specific electrical conductivity
of its aqueous solutions of different concentrations. The
results are given in Table 2.

Table 2.
EDIPAY 5 specific electrical conductivity values (24°C)
Concentration of the solution, % wt. | 0.01 | 0.025 | 0.05 | 0.07 | 0.1 0.2 0.5 0.7 1.0
Specific electroconductivity, mkS/m | 40.0 | 77.6 | 115.0 | 150.8 | 198.2 | 354.0 | 490.0 | 890.0 | 1320

The ionic-liquid surfactant, as seen from the table,
has high electrical conductivity. It should be noted that
this parameter for water is equivalent to 3-4 pS/m.

The petrocollecting properties of the new reagent
were studied in laboratory conditions. It has been estab-
lished that DEDIPAY has effective petrocollecting in
all three waters. Table 3 shows the results of this stud-
ies.

Table 3.

Result of studies of DEDIPAY petrocollecting properties; 5% wt. aqueous solution of DEDIPAY; Pirallahy pe-
troleum (28°C)

. Distilled water Fresh water Sea water
From of surfactant added to petroleum film oh K oh K oh K
0,00 5,80 0,00 20,26 0,00 24,3
5 % aqueous solution of the reagent 0,17-4,0 13,4 | 0,17-2,3 24,3 2,0-20,3 26,0
44,0-64,0 | 19,4 | 20,3-64,3 | 30,4 | 26,3-164,3 | 30,4

As is seen from the table, DEDIPAY shows more
effectiveness in fresh and sea waters. It is explained by
impact of the ions present in these waters. The maxi-
mum value of K in distilled water is 19.36 whereas in
the mineralized waters this coefficient reach 30.4. The
duration of the surfactant action is longer than 7 days.

CONCLUSION

The ionic-licuid surfactant has been synthesized
by interaction of ethanoldiisopropanolamine and decyl

iodide. Composition and structure of the obtained sub-
stance have been identified by method of IR-
spectroscopy. lonic nature of this compound has been
confirmed by values of specific electrical conductivity.
The synthesized salt is surface-active and its presence
at the water-air border lowers surface tension from
72.0-72.5 (without a surfactant) down to 26.2 mN/m. A
high petrocollecting capacity of the obtained surfac-
tants has been revealed (up to Knax~30.4, T > days).
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AHHOTaNUA

CHHTE3MPOBAHBI TIOBEPXHOCTHO-AKTHBHBIE BEIECTBA HA OCHOBE METIIANATAHOIAMIHHOTO 3(Hpa KUPHBIX
KHCJIOT COEBOTO M KACTOPOBOT'O Macel M HU3KOMOJIEKYIISIPHBIX aTi(paTHIeCKuX KapOOHOBBIX KUCIOT — MypaBbH-
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HOM M yKCycHOH. CTpOoeHHe MOIYIeHHBIX COJIel MoATBEpKAeHO MeTooM MK-criekTpockonuu. [TomydeHHbIe mpo-
JIyKTBI OXapaKkTEePHU30BaHbI HanboJIee BaKHBIMHA (DH3UKO-XUMUISCKUMHU TIOKa3aTessiMU. [IpoBeieHbI AIIeKTPOKOH-
AYKTOMETPUUICCKUEC U3MEPCHUSA BOAHBIX PACTBOPOB IMMOJTYYCHHBIX coxneit. C YBCJIMYCHUCM KOHUICHTPAUHU TOBEPX-
HOCTHO-aKTHUBHBIX COJIEM 3HAUECHMUS yI[eJ'IbHOﬁ QJICKTPOIIPOBOANMOCTHU YBCINYUBAKOTCA. TeH3I/IOMeTpI/I‘-IeCKI/IMI/I
N3MEPCHUAMMU BBISABJICHA BBICOKAS MOBEPXHOCTHAA aKTUBHOCTH CUHTE3HMPOBAHHBIX MMPOAYKTOB Ha I'PaHUILIC BOJA-
BO3AYyX U pacCHUTAHbl UX KOJIJIOMJHO-XUMHUYCCKUEC MMapaMCTPhI. I/I3y‘{eHLI He(i)TeCOGI/IpaIOIHaSI U AUCeprupyro-
111ast CIOCOOHOCTH MOJTyYEeHHBIX TIPOAYKTOB.

Abstract

Synthesized surfactants based on methyldiethanolamine ester of fatty acids of soybean and castor oils and
low molecular weight aliphatic carboxylic acids - formic and acetic. The structure of the obtained salts was con-
firmed by IR spectroscopy. The products obtained are characterized by the most important physical and chemical
parameters. Electroconductometric measurements of aqueous solutions of the obtained salts were carried out. With
an increase in the concentration of surface-active salts, the values of specific electrical conductivity increase. Ten-
siometric measurements revealed a high surface activity of the synthesized products at the water-air interface and
calculated their colloidal-chemical parameters. The petroleum-collecting and dispersing abilities of the synthe-

sized products were studied.

KiroueBble ci1oBa: TpUrivnuepuabl Maceji, MCTUIAUITAHOJIaMHUH, aMI/IHOS(l)I/Ip, MYypaBbUHAasA KUCJIOTA, YKCYC-
Has KHUCJI0Ta, MOBEPXHOCTHASA aKTUBHOCTD, YAC/IbHAA 3JICKTPOIIPOBOANMOCTD, He(l)TeCO6I/IpaHI/Ie.
Keywords: triglycerides of oils, methyldiethanolamine, amino ester, formic acid, acetic acid, surface activity,

specific electroconductivity, petroleum-collecting.

W3 mutepartypbl W3BECTHO, YTO TPHUTIHILICPHIBI
pPaCTUTENBHBIX Maced CYHUTAIOTCS OJHUM M3 CaMHX
MIPUEMIIEMBIX BHUIIOB CHIPBS JUIS MTONYyYCHHS KOJIOTH-
YEeCKH Oe3BPEIHBIX TOBEPXHOCTHO-aKTUBHBIX BEIICCTB
(ITAB) [1-5]. AcanoB u coaBT. [6-8] cuHTe3upoOBaIU
KOMILJICKCHBIE COJM IyTeM B3aUMOJEHCTBHSA KHUPHBIX
KHCJIOT PaCTUTENIBHBIX Macell C Pa3InYHbIMU COSIHHe-
HUSMH.

B Ttpurnmmuepugax coeBoro macia M3 JKHPHBIX
KHCJOT (B BUIIE OCTaTKOB) OonbmnHCTBO (51-57%) co-
CTaBIISIET JMHOIIEBas Kuciora. OHa UMeeT Hepa3BeTB-
JICHHYIO [IeNb YTIICPOIHBIX AaTOMOB U ABE H30JIUPOBAH-
HBIE (HECOTPsDKEHHBIC) TBOMHBIE CBA3H, OJJHA U3 KOTO-
PBIX pacnojoxxeHa Mexay 9-m u 10-M, a Bropast Mexy
12-m u 13-m yrnepogabiMu atoMamu (9,12-okTaneka-
JIMeHOBast KUCI0Ta). [10 MOI0XKEeHHUIO JTBOMHBIX CBS3EH
3Ta KUCJIOTA OTHOCHUTCS K CEMEHCTBY KHUCIIOT oMera-6.
Mmest Takoe CTpOeHHe, JHHOJIEBAs KUCJIOTa OKHUCIIA-
eTCsI KHCIIOPO/IOM BO3/yXa JIeTde, YeM OJIEHHOBAs.

KactopoBoe Macio mpuiekaeT OOJBIION HHTe-
pec. bonbmyto ee nomo (80-85%) cocTaBisIOT TaUIe-
PUIIBI BI3KOW PUIIMHOIEBOI KHUCIOTHI, COAEpIKaIIel B
OTPOMHOH MOJIEKYyJI€ TOJNBKO OJHY HEHACHIICHHYIO
cBs3b (12-Tuppokcu-9-1rc-oKTageneHoBas KHUCIIOTa,
OTHOCAIAsCS K HEHACHIIIEHHBIM OMera-9 KHpPHBIM
KHCJIOTaM U OKCHUKHCIOTaM). OcTanpHas 4acTh MPUXO-
JUTCS Ha JTOJFO TPUTIIUILICPHUIIOB JIMHOJICBOU M OJICHHO-
BOH KMCJIOT. B KaCTOpOBOM Maciie coaepkKaHue ABOU-
HBIX CBSI3€il HEBEJIMKO, €0 KOMIIOHEHTHI HE ITOJINMEpH-
3yIOTCSI.

Jlis Bcronp30BaHMS B KaUueCTBE PEAarceHTOB, ya-
JISFOIIMX TOHKHME He(TSHBIE TUIEHKH C BOJAHOM MTOBEPX-
HOCTH, CHHTE3UPOBAHBI COJIM Ha OCHOBE aMHHO3(Hpa
(TIosTy4eHHOT0 B3aMMOJIEHCTBHEM KUPHBIX KHCIIOT CO-
€BOr0 U KaCTOPOBOTO Macell C METUIAUITAHOIAMHUHOM
(MIBA), cootBerctBeHHO — ADYKKCM 1 ADXKKKM)
Y HU3KOMOJIEKYJISIPHBIX ann(paTHYecKuX KapOOHOBBIX
KUCJIOT — MYPaBbHHON M YKCYCHOH KHCIIOT.

OKCITEPUMEHTAJIBHASI YACTb

ADXKCM mnonydeH, HCXOs U3 COEBOTO Macia B
BHJI€ TOBAPHOTO NMPOAYKTa, cooTBeTcTBYyIomero 'OCT

P 53510-2009 (mpowmzBoautens-rmuan «JladuHCKHiI
M33» 000 «M33 IOr Pycmy», Poccust) m MIDA.
ADXKKKM nonydeH, HCXOs U3 KACTOPOBOIO Macia B
Buae ToBapHoro mpomykra OOO «Tymbckas dapma-
uesruueckas (adbpuka» mo I'octy JII1-001695 (Poc-
cust) u MIIDA.

Cnextpbl UK cHumanu Ha cnektpomerpe Furye
ALPHA (npousBoxctBa ¢upmbr «Brukery) mnuna
Bonmael 600-4000 cml. VienbHyIo 3IeKTpOHpOBOI-
HOCTb (K) BOJHBIX PACTBOPOB COJIEH U3MEPSIIH JICKT-
poxoHaykToMeTpoM «AHHOH-402» (Poccus). IToBepx-
HOCTHOE HATSDKCHHUE OIPEACISIN Ha TPaHUIIE BO3AYX-
Boja ¢ momomeio TeHsnomerpa «KSV Sigma 702»
(OunsHANA) ¢ MpUMeHeHneM Kombia J[pro Hym.

UccnenoBanue HedTecobuparomeii n HedTeIuC-
TIeprUpyoNed CHOCOOHOCTH CHHTE3MPOBAHHBIX pea-
TEHTOB MPOBOJMIIN B JJAOOPATOPHBIX YCIOBUSX IO Me-
Tomuke, npuBeaeHHOU B [8]. Hedrecobuparomias cro-
COOHOCTH XapaKTepH30BaJach KPAaTHOCTBIO COOMPaHUS
— K (oTHOmeHne ncxomHOW IUTONIaTN TOBEPXHOCTU
pasnuTol HeTSIHOH MIEHKH K IJIONIa 1 TIOBEPXHOCTH,
00pa30BaBIIIerocs MO BIUSHUEM peareHTa, yTOJIIIeH-
HOTO HE()TSHOTO IISITHA) ¥ BpEMEHEM yJIep)KUBaHHUS CO-
OpanHO#l HeTH — T. DPPEKTUBHOCTH pearcHra Mpu
JMCTIEPTUPOBAHNY HEPTSHOW IUIEHKH OLICHUBAIIN CTE-
TICHBIO OYHCTKH BOAHON MoBepXHOCTH — K (B IporLieH-
Tax).

PE3VJIbTATBI U UX OBCYX/JIEHUE

Ha ocHOBe *MpPHBIX KHCIOT COEBOIO U KacTOpoO-
Boro Macest 1 M/IDA cuHTe3upoBaH MOHOA(HUP, 3aTEM
B3aMMOJIEHICTBHEM MOHOA(Hpa C YKCYCHOH M MypaBb-
WHOM KHUCJIOTOM MOody4yeHbl coyid. Peakunu npoBoauin
B OSKBHMOJIIPHBIX KOJIMYECTBAX KOMIIOHEHTOB, IPH
KOMHATHOW Temmeparype B Tedenue 15-16 4. Obpasy-
IOIIHECs COJH SBILIIOTCS BSA3KHUMHM KHJIKOCTSMH, IIBET
KOTOPBIX MEHSIETCA OT KOPUUHEBOTO JI0 TEMHO-KOpUY-
HEBOTO.

OO111y10 peakIMOHHYIO CXEMY MOIyYeHHs yKa3aH-
HBIX COJIEH MOJXXHO NPEJCTaBUTH CIEAYIOIUM 00pa-
30M:
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o)
V4

R-C
O-CHy-CHy-N-CH,-CH,-OH

I
CHj
0
Va4
N\ 0-CH,-CH,-N-CH,-CH,-OH

|
CH,

R-C

ITosmy4yeHHBIE COTM XOPOLIO PACTBOPSIIOTCS B 3TH-
JIOBOM CIIHPTE, ATUIALIETaTe U alleTOHE, YACTUYHO - B
Boze. CTpyKTypa MOJy4eHHBIX COJIel MOATBEepXkKAeHa
HK-cnekTpockonuen.

Ha puc.1 npusenen UK-cnektp conu, nosnydeH-
Hoit Ha ocHOBe ADJKKCM ¢ MypaBbHHOH KHcIoToH. B
CIIEKTPE BUAHBI MOJIOCH BAIEHTHBIX Konebanuit O-H
rpynn npu 3314.52 cml, monoca BaneHTHBIX Koneba-
muit =C-H mpu 3008.83 cm, mo10cH BaleHTHBIX KO-
nebanuit C-H cBsa3u B rpynnax CHs, CH, u CH npu

S

+ CH3;COOH—» R-C

+ HCOOH —» R-C

(@) -
4 OOCH
+
H,0 N OH-CHy-CH,-NH,-CH,-CHy-OH
I
CHs
0
4

- H,0 N\ 0-CH,-CH,-NH-CH,-CH,-OH

- |
CHaCOO ¢y,

2922.56-2953.07 cM™!, monoca BaneHTHBIX KoJIeOaHUI
C=0 npu 1736.96 cM™, monock! aedOpMaLUOHHBIX KO-
nebanuit C-H B rpynmax CHsz, CH, u CH B obnactu
1462.79 cm’t, monoce! BanenTHbIX kosebanuii C-N mpu
1348.25 u 1242.31 cM™L, IONMOCHI BAJICHTHBIX KOJeOa-
auii C-O B rpynne C-OH npu 1077.76 u 909.40 cm™?,
10JI0CA MassTHUKOBBIX KoseOanuii (—CH2—)x B obmactu
721.63 em.

90
1

Transmittance [%]
70
1

2853.07

60

2922.56

50
!

1377.49 —
124231 —
72163

1590.19 —

1462.79 —
1348.25

1077.76

1714.01

T T T T T T T T T T T T T T T

T T T T T T T T T T T T T T T T T

3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600
Wavenumber cm-1

Puc. 1. UK-cnexmp conu Ha ocnoge AD)KKCM u mypasunoii kuciomoi

Ha puc.2 npusenen UK-cnextp comnm, mosrydeH-
Hoit B3aumoeiictBueM ADXKKKM c¢ ykcycHoii kucio-
TOH. B ciekTpe BUIHBI TTOJIOCH BAJICHTHBIX KOJIEOAHMIA
=C-H npu 3008.67 cm™, mo0CcHl BaneHTHBIX Koeba-
Hut C-H cBsa3u B rpymmax CHs, CH2 u CH mpu
2923.77-2853.70 cM™, mosnoca BaneHTHBIX KoJeOaHUi
C=0 npu 1713.97 cm™?, monocs! ieopMaoHHbIX KO-
nebannit C-H B rpynmax CHz, CH> u CH B oGnactn

1459.58-1401.84 cM™, monocs! BaeHTHBIX KoyleOaHUI
C-N npu 1248.30 u 1178.85 cm™’, monocsl BajneHTHBIX
konebanuit C-O B rpymne C-OH mpu 1049.88 wu
1012.97 cm?, mnomoca MAasSTHHKOBBIX KOJeOaHHI
(~CH2-)x B obmactu 722.75 cmt.
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Puc. 2. UK-cnexmp conu Ha ocnoee AD)KKKM u yxcycnou kuciomol

[TpoBeneHbl DIEKTPOKOHAYKTOMETPUYECKUE W3-
MEpEeHUs BOJHBIX PaCTBOPOB IOIYUYEHHBIX coeil (pu
23-24°C). C yBen4eHreM KOHLIEHTPAIIMH COJIM 3Hade-

HUS yJEAbHOW DIEKTPOINPOBOJUMOCTH YBEIUYMBA-
orea. Ha puc. 3 mokazaHa 3aBUCHUMOCTBH yIEIbHOU
BJIEKTPOMPOBOAUMOCTH BOJIHBIX PACTBOPOB OT KOHIICH-
Tpanuu [TAB.

80 7

70 A

g
3]
=
= - 1
@] J
b 40 - 9
=
" 3
e 30 1
A —— ]
20 A
10 A
a T T T 1
a 0,0005 0,001 0,0015 0,002
C. %

Puc. 3. 3asucumocms yoenvrotui anexmponposooumocmu (k) om xonyenmpayuu coneti: 1- ADJKKCM +
mypasvunas kucioma, 2- ADIKKCM + ykcycuas xucnoma; 3-AJKKKM + mypasvunas xucroma, 4-AKKKM
+ yKkcycuas kucioma

Kak BumHO M3 pHCYHKA, C MTOBBIIIEHHEM KOHIICH-
Tpanuu — C 3HaUCHHUE «K» YBEINIHBACTCS.

3Ha4YeHNST KPUTHYECKON KOHIICHTPALIUN MHUIIEILIO-
obpazoBanust (KKM), nomydens u3 rpapuka k—C (1o
touke m3rnba). KKM xapakTepusyeTr 0JHO U3 BayKHEH-
mux cBoicTB [TAB — 00pa3oBaHne MUTICIIISIPHBIX pac-

TBOPOB, KOTOPOE SIBIISICTCSI SHEPTETHIECKON XapakTe-
pHUCTHYECKOH paBHOBecHsl accouuanuu Mosiekyi [TAB
B pactBope. Ompenenenne KKM BakHO 11 KOMIJIO-
HUIHO-XUMHUYECKOTO U3YyYEHUs] CTPYKTYphl PacTBOPOB
[TAB. Tlo u3BectHBIM (opmynam [9] ObuTH paccum-
TaHbI 3HAYSHHUS] CTETICHU CBSI3bIBAHMS IPOTHBONOHA — 3
(tabn.1):
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le- OFl-Sz/Sl

3/1€ECh Ol — cTeneHb auccormanuu ITAB, roe Si u
S» — rtaHreHc yria HakioHa 10 u nocie KKM. s
ADXKKM + wmypaBpuHas kucimora o=0.683; mms
ADXKKM + ykcycHas xucmora o=0.879; musa
ADXKCM + wmypaBpuHas kucimora o=0.939; mmsa
ADXKCM + ykcycnas kucinota a=0.432.

Ha puc.4 moka3aHbl W30TEPMBI MTOBEPXHOCTHOTO
HATSDKEHHUS BOIHBIX pacTBopoB ITAB mpm 25-30 °C.
PesynbraTel HCce1OBaHUN TOKA3BIBAIOT, YTO IS KaXK-
noro tuna ITAB ¢ yBennueHueM €ro KOHLEHTPALUU

3HaYCHHE MEK(DA3HOTO HATSHKCHHUS CHIDKACTCS W IPH
OMPEIEIICHHON KOHICHTPALUN 3TH 3HAYCHHS CTa0MITH-
supyrorcsi. C I3MEHEHHEM KOHIICHTPAIIMH PE3KOE CHU-
JKCHHEC TIOBEPXHOCTHOTO HATSKCHUSA U B OMPEACIICH-
HEI MOMEHT ero crabunusanus cesg3ana ¢ KKM. 3na-
yeane KKM ompenensioT 1mo TOYKe, KOTopas
COOTBETCTBYET U3JIOMY KPUBBIX PE3KOT'O CHIKEHHUS TI0-
BEPXHOCTHOTO HATSDKCHHUSI ¥ €T0 CTA0MITU3AI[IH Ha Tpa-
¢uke y-InC.

70 -
—_—— 1
65 - - 2
3
60 -
—— ]
55 -
50 -
=
%‘ 45 -
= 40 -
a5 -
30 -
25 T T T T T T T
-12,5 -11,5 -10,5 -9,5 -8,5 7.5 6,5 5,5

InC (Monb/m)

Puc.4. H30mepmbi n06epXHOCMHO20 HAMANCEHUSL HA 2PAHUYE 800A-6030YX 8 NPUCYMCMEUU CUHMESUPOBAHHBIX
coneu: 1- ADJKKCM + mypasvunas kucioma; 2 - ADJKKCM + ykcycnas xucnroma; 3 - ADJKKKM +
mypagvunas kucioma, 4 - ADJKKKM + ykcycuas kucroma

W3 puc.4 rpadudeckuM METOIOM OIpEeNeHO
sHayeHue dy/dInC. [ToxcraBuB 310 3HAYECHHE B ypaBHE-
aue ['mb6ca [10], paccunThBacTCs 3HAYEHUE anCcopO-
mun — I:

1 oy
= ——
nRT *JInC )T

rae d/dInC — moBepxHOCTHAsi aKTHBHOCTH (TaH-
TeHC yria HakjIoHa 3aBucumMocts y ot INC mpu mocro-
sHHOI Temnieparype — T); R — yHuBepcanbHas razosas
nocrosunas (8.314 Jlx-mons?-K?); n — umcno nonos,
oOpasyromuxcs npu aucconuarnmu [IAB. B o6oux ciy-
gasx N = 2, 3T0 CIeAyeT U3 CTPYKTyphl aMMOHHEBOU
comu. M30bITOUHAs MOBEPXHOCTHAS KOHIIEHTPAITHS
NP HACBHIIIEHUH MOBEPXHOCTH — 3TO MaKCHUMAaJIbHOE
3HAYEHHE, KOTOPOE MOXKET AOCTUYB ancopOust (Ivaxc),
1 OHA ABJISIETCSA BAYKHBIM ITOKa3aTeaeM 3(h(heKTUBHOCTH
ancopbumu I[TAB Ha rpaHuie paszena >KUIKOCTb-Ta3
WU JKUJIKOCTB-XKHKOCTb.

3Has MaKCHMAJIBHYIO aJcopOLMIo, MOXHO pac-
CUNTATh MUHUMAJIbHYIO IUIONIA/(b MTOTIEPEYHOTO ceye-
HUS TOJSIpHOM Tpynmbl cuHTe3upoBaHHbIX [TAB mo
¢dbopmyie [10]:
Anin = 10%/NAl max

rae Na — uucio Aporazpo (6.023-10%%).

O¢ddexkTnBHOCTF CHI)KEHUS MOBEPXHOCTHOTO
HATSDKEHUS (Tkkm) BOIHBIX PACTBOPOB CHHTE3HPOBAH-
HBIX COJIE Ha TpaHHUIE BOJA—BO3IYX OIpeesieHa IO
dopmyne Tkkm = Yo - YkkM, TZI€ Yo — ITOBEPXHOCTHOE
HaTskeHue B orcyTcTBue [IAB, ykim — NOBEpXHOCTHOE
HaTsDKEHHE Ha rpaHulle BoAHbI pactBop [IAB—Bo3nyx
mpu KKM. B tabn. | npuBeneHsl paccyuTaHHBIE 3HA-
9eHUS [Nviake, Avin ¥ YKKM.
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Tabm. 1.
Komnongao-xumudeckue napamerpsl IIAB, moaydeHHBIX coei

HOqueH' KKMx 10-4' l—*Machlo-lO' AMHHX].OZ, YKKM, TIKKM, c AGMHH! AGaZla

;g’;; p MOJIb-AMS | MOJb-CM? HM 2 MHM! | MHM? | P2 D;((i[l):_.l ﬁ)};l
ADXKCM +

mypassuHas | 0.316 1.83 3.38 49.15 30.5 41.7 | -5,00 | -33.84 | -46.19
KHCIIOTa
ADXKCM +

yKCYyCHast 0.121 1.18 2.43 68.27 29.9 42,0 | -4.39 | -29.48 | -46.73
KHCIIOTa
ADXKKM +

mypaBbuHas | 0.568 1.18 1.47 113.16 334 38.19 | -4,85 | -42.10 | -68.13
KHCIIOTa
ADXKKM +

YKCyCHast 0.534 1.14 1.97 84.51 28.9 42.56 | -4,42 | -40.84 | -55.55
KHCJIOTa

3Hauenne >koHOMUYHOCTH (PCo0), XapakTepusy-
olIee KOHIIEHTPAIINIO, TIPH KOTOPOW MOBEPXHOCTHOE
HaTsDKeHHWe cHibkaetcss Ha 20 MH/M, BBIYHCIIEHO IO
ypasuenwuo [10]:

PCa0=-19C(-ay=20).

UYem Oompime 3HaueHUE PCoo, TeM Oosee 3¢ dek-
TUBHO AaHHbIA [IAB agcopOupyercst Ha MOBEpXHOCTH
u 3¢ dexTrBHEE CHIKAET MOBEPXHOCTHOE HATSKEHUE
MPU OJIMHAKOBOM KOHILIEHTPALIUH.

W3 nuteparypbl H3BECTHO, YTO JUISi HOHOTCHHBIX
I[TAB wu3menenue cBoOomHOW 3Heprum [mbbca —
(AGymy) MHIEIUTOOOPA30BAHUS PACCUNUTHIBAETCS 10
ypaBHeHuo [10]:

AGyuy = (2-0)RT INKKM

rae INKKM — kounenrparust ITAB B Touke KKM.

CoOonHas »Heprus ['ub0ca mporecca amcopd-
1uH (AG,y) Ha TPaHUIE BOA-BO3IYX PACCUMTHIBACTCS
o cieayrouieMy ypasaenuto [10]:

AGar = (2-0)RTINKKM — 0.602371tkemAKkm

Haiinennsie 3HaueHNsA AGyuy 1 AG,, IpUBEICHEI B
Tabmn.1. M3 3THX JaHHBIX MOXHO CHENaTh BBIBOJ, YTO
MIPOLIECC MUIEIII000pa30BaHUs HMEET CIIOHTAHHBIN
xapaktep (AGym<0).

Bce naiinennsle 3HaueHust AG,; OTpHIIATENBHBI.
Kpome Toro, onn Gornee orpumatenbHbl, 4eM AGyu,
T.e. agcopbums ykazaHHBIX [IAB Ha rpaHune pasmena
BOJIa-BO3/IyX CBS3aHA C OOJBIINM YMEHBIIEHHEM CBO-
0OHOM SHEPTUH CHCTEMBI.

B maGopaTopHBIX yCIOBHAX Ha IPUMEpPE TOHKHX
rieHoK (tonmuua 0.17 mm) [MupamiaxuHckoit HedTH

Ha TIOBEPXHOCTH 3-X THUIOB BOA  (MOpcKas,
JUCTHIUTUPOBaHHAsS u npecHast) U3y4EHBI
HedTecoOUpaTenbHble M HeTeAUCHEePrUpyIOINe

CBOMcTBa moNyueHHBIX coyieid. CoJM UCHBITHIBAIA B
Buze 100 %-Horo mpoaykTa U B COCTOSHUH 5 %-HOM
BOJHOW nucrnepcud. Pe3ymbTaThl 3THX HCCIeIOBaHUN
MIPUBOASATCS B TaOI. 2.
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Tabu. 2.

PesynbTarhl uccneaoBanmii HeTeCOOUPATETHLHOM U HEPTEIUCTIEPTUPYIOMIEH CITOCOOHOCTH COJIeH, CHHTE3HPO-
BaHHBIX HA OCHOBE aMHHOY()MPOB KUPHBIX KUCIOT PACTUTEIBHBIX MaCEe), MypPaBUHON M YKCYCHBIX KHUCJIOT

JuctunnpoBanHas Boaa IIpecHas Bona Mopckas Bojia
Pearent
T, ac. | K T, 4ac. K T, 4ac. | K
Coms ADXKKCM + MypaBbHHAS KACIIOTA
0-1.0 15.2 0 90.8% 0
100%-He1ii MpoOTyKT 4.0-46.0 20.3 1.0-700 | 91.2% 0;1060 P91.2 &
72.0 Paznuto 94.0 Paznuto ) A3IHTo
0
) 0-46.0 20.3 0220 | 90.8% 0 86.6%
5%-Hb1i BOJHAS TUCTICPCUS 1.0-22.0 90.8%
72.0 Paznuto 46.0 Paznuto
46.0 Paznuto
Conp ADXKCM + ykcycHasi KHcoTa
0-1.0
86.6% 0 89.0% 0
100%-1ii poayKT 4.0-46.0 91.2% 10460 | 9129 | 0460 | 908%
72.0 72.0 Paznuto
Pazmuto 72.0 Paznmro
96.0
0 6.9 0 5.2 0
5%-HbIi BOOHAS AUCTICPCHUS 1.0 7.1 1.0-46.0 6.0 02_?? (()) P89'0 %
4.0-46.0 7.6 70.0 6.9 ' Ao
Conp ADXKKKM + MypaBbHHas KHCJIOTa
0-1.0 10.2 0-4.0 11.5 0 79.8%
100%-Hb1it mpoLyKT 4.0-22.0 17.4 22.0-70.0 24.0 1.0-70.0 | 86.2%
46.0 Pazmuto 94.0 Paznmro 94.0 Paznmro
0-1.0 9.3
. 0-22.0 20.3 0-22.0 90.8%
5%-Hblii BoJHAS TUCTIEPCHST 4.0-22.0 154
46.0 Paznuto 46.0 Paznuto
46.0 Paznuro
Conp ADXKKM + ykcycHasi KHcioTa
0 15.2 0 12.4 0
100%-Hp1ii IPOTYKT 1.0-22.0 19.4 10700 | 174 OS')ZO(')O Pii'sﬂfo
46.0 Paznuto 94.0 Paznuto ' 8
0 10.3 0 0 87.8%
5%-mbiit BozHas mmenepens | 1.0-46.0 20.4 04_12260 991'3 % | 10220 | 90.8%
72.0 Paznuto ' A3HTO 46.0 Paznuto

W3 Ttabm. 2 BHAHO, YTO BCE CONU OONAAAIOT
HedTecoOuparomeid | HepTeTUCTIePTUPYIOMICH
cnocobHOCTRIO. [TomydyerHbIe comm B 00emx (opmax
NpUMEHEHUs] B MPECHOM M MOpCKoil Boxe (Boaa
Kacmmiickoro ~ Mopsi), B OCHOBHOM, SIBJISIOTCS
muctiepratopaMi (Kyue.91.3%; 1 ~ 3-cyToK).
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AHHOTaLUA

B Z[aHHOﬁ pa60Te OBLIH CHUHTC3UPOBAHbI U H3YYUCHBI IMOBCPXHOCTHO-AKTHUBHBIC BCLICCTBA, 06naz[aroume
HedTecoOuparonei 1 HepTeTUCTIePTUPYIOIeH crmocoOHOCThI0. CoH OBUIH IOTYYEHBI C UCTIOB30BaHUEM MHUPH-
CTHHOBOM KHUCJIOTOH C TPUITUICHTETPAMUHOM U MOJIUITUICHIIOJIMAMHUHOM. CprKTypBI ObLIH MOATBCPIKACHBI C
nomotisio K-, Y® cnexkrpockornmeil. [TapameTpsl HOBEpXHOCTHO-aKTUBHBIX COJIEH OBIIIM CPaBHHUTEIBHO H3Y-
YCHbI U, aHATIU3UPYA NapaMETPhI 6I)IJ'II/I MPEAIOKEHBI B PA3JIMYHBIX o6nacmx MMPUMCHCHUSA.

Abstract

In this work, surfactants with oil-gathering and oil-dispersing properties were synthesized and studied. Salts
were obtained using myristic acid with triethylenetetramine and polyethylene polyamine. The structures were
identified by IR- UV- spectroscopy. The parameters of surface-active salts have been comparatively studied and
by analyzing the parameters have been proposed in various fields of application.

KiroueBble cjioBa: MOBCPXHOCTHAsA aKTUBHOCTD, Y/JCJIbHAA JJICKTPHUYICCKAS IMPOBOAUMOCTD, He(bTeco6Hpa—
HUCEC, He(l)Te,IlI/ICHepFI/IPOBaHI/Ie, TMOBEPXHOCTHOC HATSAKCHUC.

Keywords: surface activity, electrical conductivity, petrocollecting, petrodispersing, surface tension.

AKTYaJIbHOCTHh PaGoThbl: DKOJIOIMYECKOH Ipo-
Omemoif 17 deloBedecTBA SBISIETCSA 3arps3HEHUE
€CTECTBEHHBIX M HCKYCCTBEHHBIX BOJOEMOB HE(PTHIO U
HeTeNnpoayKTaMHu. ABapHiHBIE pa3NuBBl HEYTH U
HEe(QTENPOAYKTOB, HMEIOIHE MEeCTO Ha OOBEKTax
He(Teno0bIBarOImEel 1 HedTenepepadaThIBarOIIEH Mpo-
MBIIUIEHHOCTH, NIPU TPAHCIIOPTUPOBKE ITUX MPOAYK-
TOB HAHOCSIT OLIYTHUMBIH BpeJ 9KOCUCTEMaM, IPUBOAAT
K HEraTHBHBIM JKOHOMMYECKHUM U COLIMAIbHBIM IO-
CIIEJCTBUSM.

HeratnBHoe Bo3zeiicTBue pa3zinnBoB HedTH Ha
OKpYXKAaIOLIYI0O Cpely CTAaHOBHTCS Bce Ooiee cyle-
CTBEHHBIM C yBETHMYCHHEM KOJIMYECTBA YPE3BBIYANHBIX
cUTyanuid. DKOJIOTHIECKHE TOCIEACTBUS IIPH 3TOM HO-
CAT TPYAHO YYHTHIBAEMBIH XapakTep, IOCKOJBKY

HeTSHOE 3arpsiI3HEHNE HapyIIaeT MHOTHE €CTECTBEH-
HBIE TPOIECCHl U B3aUMOCBA3M, CYLIECTBEHHO H3Me-
HSET YCJIOBHUSI OOMTAHUS BCEX BUIOB XKHBBIX OpPraHM3-
MOB U HaKaIBaeTcs B buomacce. He3aBucumo ot me-
XaHM3Ma o0pa3oBaHHsA HE(TIHOW TIJICHKH OHA
9KOJIOTHYECKH ONacHa, T.K He(TAHAs MJICHKAa OTPHIa-
TENBHO BIUSET Ha Ta30-, BOAO- U SHEPrOOOMEH MEXIY
ruapocdepoil u atMmocepoi, a TakkKe Ha BCe Apyrue
MIPOLIECCHI, IPOTEKAIOLINE Ha TPAHULIE ITUX CPEL.

B Hacrosmee Bpemsi, HECMOTPS Ha YCUIUS, NIPU-
JlaraeMble B 00JIaCTH NMPEAYNPEKACHHUS 1 JINKBUIALMN
TIOCIIEAACTBUH aBapuiHBIX pa3nnuBOB HedTH 1 HedTe-
MIPOAYKTOB, JaHHAs MPoOIeMa OCTAeTCS aKTYaIbHON 1
B IEJISAX CHIDKEHHUS] BOBMOXKHBIX HETaTHBHBIX ITOCIIEN-
CTBHI TpeOyeT 0co00r0 BHUMAHUS K H3yIESHHUIO CIIOCO-
00B JOKaNM3alUHU U JINKBUIAINN HEPTIHBIX Pa3IBOB
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Hacrosmas paboTta MoCBsIIEHA TOIyYSHUIO U HC-
CJIC/IOBAHUIO HOBBIX ITOBEPXHOCTHO-aKTHBHBIX Be-
mecTB. OCHOBHas LeNb - MPOAHAIU3UPOBATH, NIPUMeE-
HUMBI JIM TIOJYYEHHbIE MOBEPXHOCTHO-aKTHBHBIE Be-
IIECTBa ISl MEPONPUSITUI 110 JIMKBUIALMU PA3JIMBOB
HedTH.

9KCHEPUMEHTAJIbHASA YACTb
Hcxonnble BeliecTBa U X XapaKTePHCTHKHU

Tpu3THICHTETPAMUH NUCTIONIB30BAIN B BHIE PEaK-
TUBHOTO Tpoxykra Mapku "Alfa Aesar GmbH&Co
KG" (I'epmanust), anctoToit 99 %.

Mommtunennommamut (IT3ITA) ncmons30Banu B
BUJIE PEaKTUBHOTrO Mpoaykra Mapku "Alfa Aesar
GmbH&Co KG" (I'epmanust), uncroroii 99 %.

MHUPUCTUHOBYIO KHUCIJIOTY HCHOJB30BaIM MapKu
Sigma-Aldrich ¢ urctotoii~98,0 %.( tus = 54 °C, tam =
248 °C) (I'epmanus),

DTaHOJ NPUMEHSIN B BUJIE PeKTH(]HKATa C YUCTO-
T0I~96 %.

AnetoH mapku «4.1.a.» u CCls Mapku «a» uc-
MOJTE30BAJIM B BHJIE PEAKTHBHBIX MIPOIYKTOB.

W30mponnitoBslil CIMpPT UCTIONIB30BAIN B BUIIE Pe-
akTuBHOTO npoxaykra (IllocTKHHCKMH 3aBOJ XMMpeak-
THUBOB, YKpanHa)

Tonyon npuMmeHsIM B BUAE MNPOAYKTa MapKu
«x.4.» (Uepenosenk, Poccus).

Bony nepen onbslTaMu mogBepraau JUCTUIUIALIH.

Mertoas! HepTecoOMpaHus

s uccnenoBanust Hedrecobuparoieii u HedTe-
JHCIIEpTUpYIoNIel crtocoOHOCTH B Harkax [letpu, co-
OTBETCTBEHHO TPECHYIO, AUCTWIIMPOBAHHYIO H MOp-
CKyI0 Boxy 00béMOM 40 M1 MCTIONB30BAIN HE(PTH Me-
cropoxxaeHus: banaxansl. B 3t yamku BHOcHin 5%-
HBIE PacTBOPHI M Hepa3OaBleHHBIN poaykT. Hedreco-
OMpaloIIyI0 aKTHBHOCTh OLIEHWBAIN KPaTHOCTBHIO CO-
6upanus- K (oTHOMmIEHNE UCXOMHOM TIOMIAN TOBEPX-

HOCTH Pa3iIUTOH HEPTSHOW IMIEHKH, K TUIOIIAIN TIO-
BEpXHOCTH He(dTH, COOpaHHOW TMOJI JEHCTBHEM pea-
T'eHTa), U BpEMEHEM YJEPKUBaHUS COOpaHHOI HePTH-
7. 3Hasg UCXOJHYIO IUIOIIAJb PAaCCUUTHIBAIM Hauallb-
Hy10 KpaTHOCTD (Kiaa=Snau /S,). Janee uzmepsinu mio-
aJ1b COOPaHHOTO MSTHA Yepe3 OpeesIEHHbIE POMe-
KYTKH BPEMEHH, BIUIOTH JI0 MOJHOTO PasjiMBa HE(TH,
U PacCUYMTHIBANIN TEKYILUE 3HAYEHHsI KPATHOCTH COOH-
panusa K. DddexTuBHOCTE peareHTa npu JUCIEPTHPO-
BaHNM HE(TAHON MIEHKN XapaKTePH30BaIN CTEIICHBIO
OUYHCTKU BOJHOM MOBEpXHOCTH -K;

MeToauka uccae0BaHUSI CTPYKTYPBI H €O-

CTaBa CHHTE3HPOBAHHBIX KOMILJIEKCOB

JIst XapaKTepUCTUKU W aHajlk3a TOJIyYSHHBIX B
Xo/e paboThl MPOXYKTOB OBUIM TNPUMEHEHBI CIIEK-
TpalbHbIE METO/IbI aHAIN3A.

Crextpsl UK caumanu Ha ciektpomerpe ALPHA
(¢pupmer BRUKER, T'epmanust), B anamna3oHe BOJIHO-
BBIX uncen 600-4000cm™.

Cnektpbl Y® cHUMaJIM Ha CIEKTPOMETPE B JHa-
na3zoHe BoJHOBBIX yncen 100-400 M.

Jln1s1 3HaUeHHS TIOBEPXHOCTHOT'O HATSKCHUS CHH-
TE3MPOBAHHBIX IOBEPXHOCTHO-aKTHBHBIX BEIECTB C
nomoupio Konbla Jlpro Hynm Ha tensuomerpe KSV
Sigma 702 (OuHasIHIMSA).

VY AenbpHY0 3JIeKTPOIPOBOAHOCTD BOAHBIX PACTBO-
POB U3MEPSIIH KOHAYKTOMETPOM Mapku «AHHOH 402y
(Benrpus).

Pe3ysbTaThl M MX 00CYXKICHUS

B mpencrapiieHHON paboTe paccMaTpUBACTCS HO-
BEIC IPOYKTEHI, 0Onaaromue d3pPeKTHBHEIM HedTeco-
OuparomuM ¥ HeTeANCTIEPTHPYIOMNM CBOHCTBOM. B
HallleM HCCIIE0BAHUM MHUPHCTHHOBAS KHCIOTa BCTY-
TIHJIa B PEAKIUIO C TIOJINATHIICHITOINAMIHOM U TPHITH-
JICHTETPAMHUHOM B PaBHBIX MOJISIPHBIX COOTHOILIECHHUIX
(70-80°C). TIpoaOKHUTENBHOCT PEAKIUH JUIHIOCH
22-24 yaca. CxeMa peakuuy NpuBeJieHa HIKeE:

C13H27COOH + H2N-(CHz )2-((CH2 )2-NH2 )n — C13H2;COOH- NH2-(CHz )2- ((CHz )2-NH))n
Ci13H27COOH + HaoN-(CHz )2-NH-(CH2 )2-NH-(CHz2 )2.-NHz, —
— C13H27COOH - NH-(CH3 )2-NH- (CH3 )2.-NH-(CH> )2-NH;

3aBepieHue peakiuyu cooOIaeT HaM TOSIBICHUE
XapaKTepHOT0 Pe3KOoro 3amaxa 1 u3MeHeHue 1nsera. Ko-
HEYHBIH MPOIYKT MHUPUCTHHOBOH KUCIIOTHI C MOJIUITH-
JICHNIOJINAMHWHOM - STHTapHOTO IIBETa ¥ MUPHUCTHHOBAS
KHCJIOTa ¢ TPUITHICHTETPAMHUHOM - CBETJIO-KOPHUYHE-
BOTO IIBETA.

Uucno I'JIb ans conu TpUITUIIEHTETPAMUHA MHU-
PUCTHHOBOM KHCIOTHI paBHO -19,475.

CoJib MUPUCTUHOBOM KHUCIIOTHI MOJIUATUIICHITOIH-
aMHHA ¥ TpHITHIEHTeTpaMiHa pacTBopmiuch B CCly,
B3aThIN 0,01Tp, 00pa3zoBaBIIMIACS CBETIIO-3€JICHOBATHIN

I[BET CBOMCTBEHHO IOJIMITUJIICHIIONHAMUHY MHUPHCTH-
HOBOW KHUCJIOTBI, @ 3€JICHOBAThbIl LIBET-TPU3TUIICHTET-
paMHHY MHPHUCTHHOBOW Kuciotsl. O0a coeanHeHus
XOpOLIO PacTBOPSIETCS B CHHUPTE, allETOHE, TOIYOJIE.
[T1oxo pacTBOpsAETCS B FeKCaHE U B U300KTaHe. AMHH-
HOE€ YHCJIO COJM MOJUATUICHIOINAMUHA MUPHCTHUHO-
Boit kucinoTsl cocraBiser 107.71 mrHCl/,a TpuaTnieH-
TeTpaMMHa MUPUCTUHOBOM KHCIIOTHI cocTaniser 83,09
MrHCl/r.

CocTaB M CTpOCHHE IMOJYYCHHBIX BEUIECTB TOA-
TBepkeHbl MeTonamu K-, YO cnexkrpockonuei.
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Puc.1 HK—cneKmp NOJNYYEHHO20 KOMNJIEeKca, Ha OCHOB€E NOJUIMUTIEHNOJIUAMUHA C Mupucmuﬂoeoﬁ Kuciomotl

Ha UK- cnektpe obpasma TpUITHICHTETpAMIHA
MHUPUCTHHOBON KHCJIOTHI HUMEIOTCS CICTYOIIUE II0-
JIOCHI TIODJIOIIEHHS: neopmanuonnbie (1463 cm?) u
BaneHTHele (2849, 2918 cm?) xonebanns C—H cpasu

CHs u CH; rpynir; BanenTHEIE (3262 cm?t) Komebanns
H-N cBssu; BanentHsle (1395, 1559 cm™) koneGanus
COO' rpynms; aMMoHHiHAs nonoca (2169, 2527 eml).
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Puc.2 YO CNEeKmMpOCKOnus Colu nOAUIMUIEHNOJIUAMUHA C Mupucmunoeozi KUCI0MOll.

Ha nonoce 220HM noKa3bIBa€T, YTO CONEPIKUTCS
a30THOE COEIMHEHUE.

[ToBepxHOCTHBIE-aKTUBHBIE CBOWCTBA COJIEH MH-
PUCTHHOBOM KHCIIOTHI MOMATHJICHIIONHAMHUHA U TPH-
STUJIEHTETPaMUHA OBUIO OTNPEAENIEHO C TTIOMOIIBIO TEH-
3MOMETpa Ha TPaHUIIE BO3yX-BOJIa C HCIIOIb30BAHHEM
WX BOJHBIX PACTBOPOB MPHU Pa3IUYHBIX KOHIEHTpA-
nusx. Jlis cuHTe3a BelecTB ObITH MPUTOTOBIIEHBI pac-

TBOPHI B JICBATH PA3IUIHBIX KOHIICHTPAIMSIX B HHTEP-
Bane 0.01%-0.5%. Ha ocHoBe ombITa, BBICOKYIO HO-
BEPXHOCTHYIO aKTHBHOCTH IPOSIBIISIFOT COJIA ITOJUITH-
neHnonnamuaa (0=23,43) npu koHmnentpanusx (0.2-
3%) u tpuaTHaeHTeTpamuHa (6=21,29) mpU KOHIEH-
tpamu 0.5-5% wmupHCcTHHOBO#M KHCIOTHL [loBepx-
HOCTHOE HaTsDKEHHE TUCTUIUIMPOBAHHOMN BOJIBI HA Tpa-
Huue ¢ Bo3ayxom 72.83 + 0,2 mH-m* Ge3 pearenra.
3HaueHus MOKa3aHbl HIKe B TaOJuIle.
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Tabmuma 1.

HccnenoBanme coneif MUPUCTHHOBOW KUCIIOTHI ¢ OJIMATHIICHIIOINAMIHOM M TPUITHIICHTETPAaMUHOM IIPH pas3-
JINYHBIX KOHI[CHTPAIIUSX.

Komrenrparust Bemects, %
Haspauue pearenta 000 J005 Joa1 Jo2 Jo3 Jos5 [ 1 | 3 | 5
[ToBEpPXHOCTHOE HATSKEHME, TPaHULA pasena (a3, Boga-Bosayx, mN/m
gz?;c 25.76 | 23.80 | 24.20 | 23.97 | 23.80 | 23.76 | 23.45 | 2343 | 24.05
e 2467 | 2661 | 2589 | 24.99 | 2510 | 2364 | 2362 | 21.95 | 21.29
VienbHas 3IeKTpHYecKas MPoBoAUMOcTh, OM M
MPEPA 26.8 | 334 | 2350 | 270 | 338 | 367 | 285 | 69.0 | 1107
T . . . . . . . . .
MTETA
i 324 | 213 | 265 | 345 | 447 | 521 | 703 | 9.1 | 1434

*[Tosepxnocmuoe namsasicenye OUCMUATUPOSANHOL 6006l HA 2panuye ¢ 6030yxom 72.83 + 0,2 mH-m™ 6e3 pea-

cenma

B pesynbraTte 1a0OpaTOPHBIX HCCIICIOBAHMIA,
ITAB-a posBISTIOT cITOCOOHOCTH COOMPATh U IHCIIEp-
THPOBATh HEPTAHYIO INIEHKY HA HOBEPXHOCTH TPEX TH-
HIOB BOJ Pa3JINYHOI MUHEpATH3aU1: AUCTUIUTUPOBaH-
Hasl, IpecHast 1 Mopckasi Boaa. [Ipy HaHeceHuH Hepas-
0aBJIEHHOTO MPOJYKTa Ha HE(TAHYIO MMOBEPXHOCThH B
HavalbHbIA MOMEHT HabJroaeTcs HedTecoouparomas
crocoOHOcTh. B Teuenme 392 wdaca wuccnenoBaHue
HedTecoOuparonield 1 HedTeaUCIEePrupyOIIeH Cro-
COOHOCTH B cHCTeMax Boja-He(Th OblLIa OOHapyKeHa,

9YTO B MPECHON BOJE MOBEPXHOCTHO-aKTHBHOE BeIIIe-
CTBO 00JaaeT He(TecoOUparoIIei CIOCOOHOCTRIO, a B
Mopckoit Boae —aucneprupytommeit (Kn=78,7%). I1po-
JOJDKUTEIFHOCTB MpoIiecca JTIIAch 16 CyTOK.

CoJib MUPHCTHHOBOM KHCIOTHI TPUITHUIICHTETPA-
muHa pactBopuiack B CCls, B3sateiii 0,01rp, obpaso-
BaJICS 3CJICHOBATBIA LBET. A TaKXKE PacTBOPSACTCS B
CIHPTE, alleTOHE, Tosyosie. [110X0 pacTBOpsIeTCs B rek-
caHe, He PaCTBOPSETCS B U300KTaHEe. AMHUHHOE YHCIIO
TPUATHIICHTETPAaAMHHA MHUPHCTHHOBOW KHCIIOTHI CO-
crasisier 83,09 MrHCI/t.
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Puc.3 HK—cneKmp NOJIY4YEeHHO20 KOMNJIEKCAa, Ha OCHoee mpusmujlenmempaamuna ¢ Mupucmuﬂoeozi KUciomotl

Ha puc UK- ciektpe o06pasiia UMEIOTCs Cleayro-
IIKe TI0JIOCH! ToronieHus: Aedopmanuonnsie (1439,
1468 cm) u BanenTHeIe (2849, 2914, 2951 cm™!) kodte-
6anust C—H cBs3u CHs n CH, rpynm; BanenThsie (1031,
1059, 1105 cm?) xone6anuss C—O cBsA3u crupTa; Ba-
nenTHEIE (1396, 1572 cm™t) konebanus COO™ rpymsl;
BanentHble (3488 cm?) koneGanus H-N cBsizu; ammo-
HuiiHas nonoca (2685, 2784 cm™).

[ToBepxHOCTHOE HATSKEHHE ONPENENISIIN C TIOMO-
mpio Tersuomerpa KSV Sigma 702 (MU3pawns) Ha rpa-
HULIE BO3yX-BOJla ¢ IpuMeHeHUeM Kouiblia J(pro Hymn.
KoneuHbIe TPOIYKTHI IPECTABIAIOT OO0 KUIKOCTH

C XapakTepHBIM pPE3KHUM 3amaxoM. lloBepxHOCTHOE
HaTsDKEHHE JUCTWIUIMPOBAHHOW BOJBI Ha TpaHULE C
Bozayxom 70,27 + 0,2 MH M. 3Hauenus noBepxHocT-
HOTO HaTSDKEHMsI OBbUIO ompenenieHo B 9 pasiIM4HBIX
KOHLIEHTpALMsIX ykazaHo B Tabmune 1. [Toxasano, 4yro
UCCIIeIyeMblil TTOBEPXHOCTHO-aKTHBHBIH  KOMILIEKC
3G PEKTUBHO MOHM)KAET MOBEPXHOCTHOE HATSHKEHHE C
70.27 mH/M nmo 21,95 mH/M mpu xonneHTpanusax (3-
5%) ipu Temnepatype 27,8°C. Crabunm3arus JaHHBIX
3HAYCHUUI MOBEPXHOCTHO-aKTHBHBIX BEIIECTB COOT-
BETCTBYET KOHIICHTPAINIO KPUTUYECKOTO MHMIEIIIO-
OpasoBaHusI.
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JlabopaTopHBIE HCTBITAHHUSA IIOJYIEHHOTO KOM-
TIEKCa IPOBEPEHO Ha HEPTECOOUPAOIIYIO AKTHBHOCTh
IO CIEeAYyIOoIel MEeTOJUKE Ha MOBEPXHOCTH TPEX TUIIOB
BOJ: TUCTUJUIMPOBAaHHAs, IIPecHas U Mopckas Boaa. B
MOPCKOi1 Bojie Hepa30aBieHHBIN IPOAYKT Ha HEPTSIHOM
wi€Hke npoucxoaut usmenenne Kn=91,72%. Mcnosns-
3oBanue 5% -ro pacteopa MTETA B mopckoil Bozxe
HedTsHas miuéHka B Teuenne 52-100 yacoB cocTaBiseT
K=78,5%. B muctminmpoBaHHOW Boze Hepa3OaBIeH-
HBIH IPOIYKT MPOSBIIET He()TECOONPATONTYIO CIIOCO0-
Hocth nociueanue 100 gacos K mocturaer 91,72%.

3akiiouenue: Llenpro Hamel pabOTHI SBISETCS
CHHTE3 U HCCIICIOBAHNE PEarcHTOB, MO3BOIAIONINX CO-
31aTh HEOOXOIMMBIE KOMIUIEKCHI JUIsS YCIICIIHOM
00pBOBI ¢ HEPTIHBIMU 3arPSIZHECHUSIMU.
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Focy,uapCTBeHHaﬂ IIOJIMTHKA B chepe reojiorun 4epes HI/I(l)pOBI/I?:aIII/IIO HCAPONOJIb30BaHUA I103BOJIUT
YOPOCTUTH CYHICCTBYIOMIUE IMPOLECCHI MPHU MOJYUYCHUU JHULCH3WU HAa HCAPOIIOJIb30BAaHUE, a TAKKE YIIPOCTUT
cavy BCCX BUAOB I'€cOJIOTMYCCKUX OTUCTOB, HeO6XOI[I/IMI)IX IpU HAJIMYWU JIMIICH3UU HAa HECAPOIIOJIb30BaHUC.

Abstract

The state policy in the field of geology through the digitalization of subsoil use will simplify the existing
processes when obtaining a license for subsoil use, as well as simplify the submission of all types of geological
reports required in the presence of a license for subsoil use.
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JaHHas cTaThsl HampaBlIeHa Ha TO, YTOOBI M3Me-
HUTh TOAXOJ B Cepe HEAPOIOIb30BAHUSA, & TAKKE
YIPOCTHUTH MPOLIECC MOYYECHHS JIMIIEH3UU, TEM CAMBIM
YBEJIMYUTH MPO3PAYHOCTh NaHHOU Cephl, KOTOpast Mo
MHCHUIO aBTOPAa NO3UTHUBHO CKAXCTCA HAa MHBCCTUIU-
OHHOM KJIMIMAaTe Hallero rocyaapcTna.

Bo Bce BpeMeHa reoorus urpaia onHy U3 Hanoo-
Jee BaXHBIX polieil B pasButuu KaszaxcraHa, T.K. Bce
MaTepHalibl UCIONB3YeMble B HAIlle BpeMs TakK FIIH
WHa4Ye UMEIOT HeTIOCPEACTBEHHOE OTHOIIICHHE K ITOJIE3-
HBIM HCKOTIA€MBIM, KOTOPBIE MBI ITOJTydaeM Oiaromaps
reoJyorud. B coBeTckyro 31oxy reoyiorus Oblia U Cero-
JOHSA OCTAC€TCA IJIaBHBIM JIBUI'aTCJIEM 3KOHOMMHMKU. Ha
ceropHAmHUN neHp KasaxcTaH 3apexomMeHioBai cedst
KaK CTpaHa C ChIpheBOM 0a30il, Ha TEPPUTOPUU KOTO-
PO¥ IMEIOTCS BCE JIEMEHTHI TabIuIbl MeHaeneena.

Macmtab reojoropasseouHsix pabot B Kazax-
craHe 3a nocyiesnue 30 et ObUT OrpaHUueHHBIM, a OT-
pacitb TBEP.BIX MOJIE3HBIX HCKOMAEMBIX TOOMIIACh 3HA-
YUTETHHO MEHBIIUX YCIEXOB B JieJie TPHUBICYCHHUS
WHOCTPAHHBIX HHBECTHIINH, HEKEIN YTIICBOIOPOIHAS.
HemnaBaue pedopMbl oTHacTH HampaBICHBI Ha COKpa-
IICHUE ITOTO Pa3phiBa M CO3JaHHE 3aMETHO OoJiee pu-
BJICKATCJIIbHBIX yCHOBI/Iﬁ JJIA I/IHBeCTI/IHI/Iﬁ B HOBBIC ITPO-
€KTHI TI0 pa3BefKe 1 go0brue. [IpaBuTenbcTBO Mopado-
TaJI0 HaJl MPHUBEJACHHEM TOPHOTO 3aKOHOJIATENILCTBA B
COOTBETCTBHE C KOHKYPCHTOCIIOCOOHBIMH MEXKTyHa-
POIHBIMH MOAETSIMH U (HPOPMHUPOBAHNEM CpeAbl, Oia-
FOHpHS{TCTByIOH_[Qﬁ HWHBCCTULHUAM, B TOM YHUCJIC CO CTO-
POHBI 3apyOCIKHBIX FOHHOPCKUX KoMmanuil. C sHBaps
2015 roga O2CP noazaepkuBajia HAUMHAHUS B JaHHOU
cdepe B pamkax npoekra «[loBbllIeHe KOHKYPEHTO-
CHOCOOHOCTH TOPHOH mpoMbIuieHHOCTH B Kaszax-
CTaHe», B XOJi¢ KOTOPOro OBLI BBIIOJHEH IMUPOKUI
CHEKTp paboT, BKIFOYasl IKCIIEPTHBIC aHAJU3bI U KOH-
CyJIbTalluX C BJIACTAMH U YaCTHBIM CEKTOPOM. ITo muro-

raM BCEX MEPOINPHATHH YIAJIOCh CAENATh BEIBOMBI, KO-
TOpBIE ITOMOTJIM COIJIacOBaTh Ka3aXCTaHCKOE 3aKOHO-
JaTelIbCTBO C MNPUHIMIAMH, NPUHATBIMH B TOPHBIX
opucauKIusIx B crpaHax-wienax OOCP. B nexabpe
2017 roma Ob1 npuHAT HOBBIM Kogmekc PecmyOmuku
Kazaxctan «O Hempax M HeApOIOJIb30BAHUUY, KOTO-
Ppbli 1oJKeH BCTYyNUTh B cuity B utoje 2018 roga. Ot-
paskast pe3yNbTaThl MPOJIeTaHHON PAabOTHI U PEICTaB-
TSl BKHBIM Iar BIlepe]l BO MHOTHX aclleKTax, MpH
YCIIOBUM I'PaMOTHOW pealn3aliii OH CIIOCOOEH YKpe-
MUTh A0OBEPUE UHBECTOPOB. [1]

Nmeromuecs 3amachl MOJIE3HBIX MCKOIIAEMbBIX HE
0e3rpaHUYHbl, MTO3TOMY OCTPO CTOMT BOIIPOC 00 OT-
KPBITHH HOBBIX MECTOPOXIEHHH Ha TEPPUTOPUH YKe
coBpemeHHoro Kasaxcrana. Bompoc o nmanpHeimeit
cynp0e TakuX MOHOTOPOJIOB Kak CaTmaeB, ApKaJbIK U
PynHblil HanIpsIMy!0 3aBUCHUT OT I'OCYAAPCTBEHHOM IIO-
JUTHUKH B cepe reonornu. OueHb BaXXKHBIM JUTS 1ajb-
HEWIIero pa3BUTHs TEOJOTHMH TAKXKE HWIpaeT HOpMa-
THBHO-TIPABOBBIE aKThI, JEUCTBYIONINE HA TEPPUTOPHUU
peciryOnuKy. 3aKOHOJATENLCTBO JIOJDKHO 3alllUINaTh
HMHTEPECH HE TOJBKO TOCYNapCcTBa, HO U MHBECTOPOB.
Ha 3ape He3zaBucMMOCTH, KOTZa Hamla SKOHOMHKAa
OblTa ocnabiieHa 3HAYUTENBHYIO PO B SKOHOMHUYE-
CKOM IT0JTbeME CHITPAI IMEHHO HHBECTOPBI, KOTOPHIE
MTOBEPMJIN PYKOBOJACTBY CTPAaHBI W BIOXKHIIHM OIIYTH-
MBI€ CPEJICTBA B pa3pabOTKy OONBIINX IPOEKTOB MO J10-
ObIYe TOJIe3HBIX UCKOMaeMbIX. IMeHHo O6maronaps uH-
BECTOpaM CTpaHa YCHENIHO CIPaBIIach C AehHuunuToM
Or0/pKeTa, HEXBATKOW TPYIOBBIX PECYpcoB M 00yde-
HUEM Ka3aXCTaHCKUX CHELUATNCTOB.

C TeueHHEM BpPEMEHHU MOSBIAIOTCS HOBBIE BBI-
30Bbl, KOTOPBIE YX€ HEBO3MOXKHO IPEOAONIETh CTa-
PBIMU METOJIaMH U TOCYJapCTBEHHOHN MOJIUTHUKOH, Cy-
mecTBoBamel panee. [IpaBuTensCTBa, KOTOPBIE XOTAT
CTUMYJIUPOBaTh TOPHOAOOBIBAIOIIYIO ITPOMBIILICH-
HOCTB M IPUBJIEKATh MHBECTUIINH OT OTEUECTBEHHBIX U
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3apyOeKHBIX KOMIIAHUH HEOOXOAUMO YIUTHIBATh (haK-
TOPBI, KOTOPBIE CHENAIOT UX CTPAaHy NPUBICKATEIbHON
Juist 9Tol otpaciu. Camoe Ii1aBHOE - UMETh CTaOMIIb-
Hble IIPAaBOBOM M HaJOrOBBIA pexumbl. IIpaBuia
JIOJDKHBI OBITH ITPO3PAYHBIMU, HOHSITHBIMH U TIOCIIEI0-
BaTelbHBIMU. UeM OoJblie reosoropasBeOYHbIX pa-
00T B cTpaHe, TeM OOJIbIle MAHCOB HAHTH OOTraThie Me-
cropokaeHus.[2]

ITpaBUTENBECTBO B CBOMX 3aKOHAX IOJDKHO TapaH-
THPOBATh, YTO PETYINPOBAHUE HEAPOIIOIB30BAHMS SIB-
JSIETCSI IPOCTBIM | MPO3PAvHBIM MTPOIIECCOM, KOTOPBII
OTPaHWIMBACT 3aTPaThl BPEMEHHU M CPEJCTB Ha IPOBeE-
JICHUE OTIEPALINH M0 HEJIPOIIOIb30BAHMIO, & TAKXKE MH-
HUMU3UPYET 3aTpaThl Ha BCe OIOPOKpATHYECKHE MO-
MEHTHI. [2]

3akoHonmatenbcTBOo PecnyOnuku  Kaszaxcran B
cdepe reosorM U HEAPOIOIb30BaHUS M3 rojia B Iof
HYX/aeTcsl B KOPPEKTUPYIOUIUX JEHCTBUSAX B CBA3HU C
PE3KO0 MEHSIOIMMHUCS TEHASHIMSMHU B MHPOBOI KO-
HoMUKe. [ 1aBa rocyapcTBa He pa3 HOAYEPKHBAT BaK-
HOCTbH NPUHUMAIOIINXCS PEIICHUH W JIeNall aKIeHT Ha
NpUBJICUCHUE HHBECTUINH. «B memsax ¢puxcammu xoro-
BOPEHHOCTEH MEXIy T'OCYZapCTBOM M HHBECTOPAMH
OyzeT BHEAPEH HOBBIM MHCTPYMEHT — CTPATETHUECKOE
MHBECTHIIOHHOE COTIalleHHe. J[aHHYI0 MHUINATHBY
CleIyeT peann30BaTh 0 KOHIIA 'o/la B paMKax 3aKOHO-
MPOEKTa O BOCCTAaHOBJIEHHUH 3KOHOMHYECKOTO pOCTa.
ITys npoeKTOB, KOTOPBIE BOMAYT B CTPATErMUECKUE CO-
rnamenus, [IpaButenscTBo cdopmupyer o ampens
2021 roma. CHCTEeMHOro pelieHus TpeOyeT BOMpPOC
MIOJTHOLICHHOTO I0CTyIa 00pabaThIBAIONINX MTPEITIPHS-
THA K OTE€YECTBEHHOMY CBIPBIO IO MPHEMIIEMBIM Iie-
HaM. [Topyuato IlpaBuTensCTBY 10 KOHIIA TOJa paspa-
60TaTh PEryasATOpHBIE MEXAHNU3MBI, 00CCIEYNBAIOIINE
MIOJTHOLICHHYO 3arpy3Ky ChIPbeM Ka3aXCTaHCKHX 00pa-
OaThIBAIOIIMX ITPOM3BOJICTB.» W3 TociaHus [Ipe3n-
nenta PecryGnuku Kazaxcran ot 01.09.2020 r. [3]

OcCHOBOMONATAIONIM MOMEHTOM B Pa3BHTHH
HEJIPOIOIb30BAHUS SABISIETCSA NMPUBJICUEHHE B 3Ty OT-
pacns uHBectuimi. Kogexc «O Heapax u HEAPOIONb-
30BaHUMY», MPUHATHIA B 2017 romy ObLT HampaBiieH
MMEHHO Ha YIpOINEHHE MOJy4YeHUs JIMICH3UH Ha
HEJ[POTIOJIb30BAaHUE, OJHAKO HA IPAKTHUKE C YY4ETOM
BBE/ICHHS B JICHCTBHE 3KOJIOTHYECKOTO KOJIEKCa, TIOITy-
YeHHUE JINIEH3UI Ha HeApoIojb30BaHue TpeOyeT Bce
Gousbiie BpemeHu. Tak Harpumep, JUIsl HOTyYSHHUS JIN-
[IEH3MH MTOTEHIINAILHOMY HEPOIOIb30BaTEINIO MO HO-
BOMY 3KOJIOTHYecKoMYy kKonekcy oT 2021 rona HeoOxo-
JUMO COIJIACOBBIBATH IUIAH JIMKBHJAIMM U IUIAH TOp-
HBIX paboT, KOTOpBIE TPeOYIOT BpEMEHH I HX
pa3paboTku, o MeHbIneld Mepe 40 THEH, Tak Kak BBe-
JIeHa B HOPMY IPAKTHKa OOIIECTBEHHBIX CIIyIIAaHUH U
peanu3anys OTMOBEIIEHIS 3aMHTEPECOBAHHOTO HACEIe-
HHUSl Ha MHTEPHET-Pecypcax TOCYIAapCTBEHHBIX Opra-
HOB. Takum 00pa3oM st TOJTyYeHUs! JINIIEH3UH CO3/1aH
emle ouH Oapbep, HEeIPOIOIb30BATEII0 HEOOXOIMMO
OKOJIO TOfia JUIsl MOJTy4€HHs JIULIEH3HH, YTO B CBOIO OUe-
penb OTTAJKUBAET MNOTEHIMAIbHBIX HHBECTOPOB.

Heo6xoanmo y4nThIBaTh TOT (aKT, YTO NPH BHI-
JICIICHIH 3HAYUTETIBHBIX CPEICTB Ha IM(POBH3ALNIO
HEZIPOIOIb30BAHNS, OCHOBHBIE HAIPABICHHUS HEAPO-
MOJIF30BAHUS OCTAIOTCS HE TPOHYTHIMH. Tak Hampu-

Mep, Hapsay ¢ OIUPPOBKOI reosiorndeckoi nahopma-
LUK, KOTOpas IMPENOCTaBIISIETCd Ha BO3ME3JHOM OcC-
HOBE, TAKWE HAIIPABJICHUS KaK aBTOMATU3aLUs MTOJTyde-
HUS JHMILEH3UHU, OCTalach 3a MpefelaMHu BCEero Ipo-
1ecca M MPOAOJIKAET OCYLIECTBIATHCS HA OCHOBE U3
pyk B pyku. IIpu cozgaHuM aBTOMATU3UPOBAHHOTO
Iporecca IMoJyYeHus! JIULEH3UH, ncye3aeT Heo0X0Iu-
MOCTb IIOCEIIEHUS] TOCYJAPCTBEHHBIX OPTaHOB U BO3-
HUKAeT BO3MOKHOCTb COKPAaTUTh KOPPYILIMOHHBIE CO-
CTaBJISIIOIIME TOTO MpoLECca.

B Komekce «O Hempax W HEIPOIOIH30BAHUI
MpoINycaHa HOPMa, MO NPUHLHUIY KOTOPOH MEpBBIH,
KTO coOpaj BeCh MepedeHb HEOOXOANMBIX TOKYMEHTOB
MOJTy4aeT MpaBo HEAPOMONb30BaHMsI, OJJHAKO PO3pay-
HOCTh 3TOTO Ipoliecca HE TapaHTHpoBaHa. B crarse
204 Konekca mpomnucaHa HOpMa, 110 KOTOPOi Bce JOKyY-
MEHTBI HEOOXOJMMO TIPE/ICTABIATh HA PYCCKOM M Ka-
3aXCKOM SI3BIKaX, & TAK)X€ YTO OHHU JIOJDKHBI OBITH HO-
TapUaIbHO 3aBepeHsbl. [4]

B marHOM BOTIpOCE CTOWT OTrpoMHas mpodiema,
T.K. KOMIIETEHTHBIH OpraH 3alpaliuBaeT COIJIACHO
nyHKkTa 6 ctathu 204 Komekca «oTdeT 00 OIeHKE pe-
CypCOB U 3allacOB TBEPIBIX MOJIE3HBIX MCKOMAEMBIX
y4acTKa Heap, KOTOPbIN 3aIBUTENb IPOCUT MIPEAOCTa-
BHUTH B TOJIb30BaHUE» (B JaHHOM cllydae 3TO IPOTO-
kol 00 yTBepxaeHuu 3amaco). CoriacHo Ilpukazy
MHuUHHUCTpa O MHBECTHLUSM U pa3BuTHIO PecryOnuku
Kasaxctan ot 24 mast 2018 roma Ne 380 «O6 yTBepkae-
Huu [IpaBun ydera, XpaHeHUs, CHCTeMaTH3aIiH, 0000-
LICHUS U MPEIOCTABICHUS T'€OJIOTUYCCKO MHpOpMa-
WY, HAXOJIIEHCS B COOCTBEHHOCTH, a TaKKe BIajie-
HUY ¥ MTOJTF30BAHAHN y TOcymapcTBay (manee - [Ipukas)
: «@U3HYECKUM U IOPUIUYECKHUM JIMLAM IPEI0CTaB-
JIIETCST BOBMOXHOCTh 0€3BO3ME3THO 03HAKOMHUTHCS C
o011eil 4acThIO0 T'€0JOTMYECKOro OTYeTa AJsl Onpee-
JIeHUS. HEOOXOIMMOCTH MOJYYEHUS KOIHUHU IMOIHOTO
Te0JIOTHYECKOTO OT4YeTa.» B maHHOM ciydae oOmiei
YacTHIO T€0JIOTHYECKOTO OTYETa IOHUMAETCS TIEPBHIif
TOM OTYETa, 32 UCKIIOYSHUEM OCTaJIbHBIX TOMOB. Jls
HOJTyYeHHs MTPOTOKOJIA HEIPOIOJIb30BaTENb HAIPAB-
nset 3a88Ky B TOO «PLI'U «Kasreonndopm», KoTo-
pbl{ Ha MJIATHOM OCHOBE MPEAOCTABIAET KOMUIO AaH-
HOTO NpoTOoKoJa. [ mpeaocTaBieHus B KOMIIETEHT-
HbIl OpraH HOTAapHajJbHO 3aBEPEHHOI0 IPOTOKOJA
HEJIPOIOJIb30BATENIAM IPUXOJAUTCS 1I0TOBapUBATHCS C
HOTapUyCcOM O BO3MOXKHOCTHU POCMOTPa NPOTOKOJIA B
TEPPUTOPUATBHBIX MNOJAPA3AEIEHUSAX YINOIHOMOYEH-
HOTO OpraHa B 00JIaCTH U3yUEHUS MOJIC3HBIX UCKOMa-
embIx. OgHaxo, cornacHo IIpukasa UM MOKeT OBITH
BbIJIaH JIMUIb NIEPBBIM TOM OTYETa HE UMEIOIIHNI OTHO-
IIEHUS K TPOTOKOJTYy JaHHOTO oTyeTa. OTCI0a BO3HH-
KaeT BOIPOC JJISI YE€T0 HEeAPOIOIh30BATENIO 3aBEPATh
mpotokoi, npeactaBineHHsi TOO «PLUI'M «Kasreo-
uHGOPMY», TOJNS YJYacTHS TOCYyIapcTBa B KOTOPOM
100%.? [5]

Jyist yriporieHus ¥ Ipo3pavHoCTy B chepe Hepo-
M0JIb30BaHUS Npeaiaraercs co3aath «Equnbiil mopran
HEJPONOJIb30BaHUMY», Tll€ MOTEHUHAIbHbBIII WHBECTOP
ITyTEM PETUCTPAIMH Ha JAHHOM ITOpTaJIe IMeN OBl BO3-
MOXHOCTb O3HAKOMUTBHCA C MHTCPECYIOIUMHA €T0 MC-
CTOPOXICHUSIMU TOJIE3HbIX MCKOMaeMbIX. EauHbIM
TopTa HEAPONOIb30BaHUS MOT ObI TTOCITYKUTh MHTE-
TPUPOBAHHON 0a30i I TOCYNApPCTBEHHBIX OPTaHOB,
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MMEIOIIUX OTHOIICHWE K TIIOJIE3HBIM HCKOIIAEMBIM.
Bcerpeuaercst MHOTO ciydaeB, KOra MOTEHIIUATBHBIN
MHBECTOpP HE 3HAET O HEOOXOJIMMBIX JOKyMEHTaX MJIs
MOJY4YEHHUs JIMIEH3UHU, B Pe3yJbTaTe BO3HUKAET HEO0O-
XOJUMOCTb HECKOJBKO pa3 MOcelaTrh rocyIapCTBEH-
HBbIE€ OpraHbl, KOMIETEHTHBIE B BOIPOCAX MpHEMa J0-
KyMEHTOB. B enquHOM mnopTane HeIpOMNOIb30BaHUS
IpejylaraeTcsl pasfeauTb Mo OnokaM AEHCTBYIOIIMX
HEZIPOIOIh30BaTeNNel, MOTCHIIMATBHBIX HHBECTOPOB, a
TaKkXKe TOCYNAapCTBEHHBIE OPTaHbl, ISl BBITIOTHEHUS
(hyHKIMOHATIBHBIX 00s3aHHOCTEH KOTOPBIX HEO0OXO-
JIMMa TeoJIoTHIecKast HHpopMaIus.

B 6moke ams MOTEeHIMAIBHBIX HEAPOIOIb30BaTe-
Jel noiwkHa OyIeT colepikaThes HHPOPMAIHS O BCeX
PE3ePBHBIX MECTOPOXKICHUAX, U UX KOJINYECTBEHHBIX U
KayeCTBEHHBIX XapaKTePUCTUKAX, KOTOPBIC HEAPO-
TMOJIE30BATENb MOXKET BBIOpATh JUIsl OCJIEAYIOLIEH pe-
rucTpauuu. Taike B JAaHHOM OJIOKE JOJDKHA OTpa-
JKaThCs BCSl Hy)KHass MHQOpMaLus O TOKyMEHTax, He-
00XOAUMBIX IS TTONTyYCHUS TUIICH3UH, KOTOPAas TAKXKe
COJIICPKUT OTCBUIKH K TEM HJIM HUHBIM CTAaThsAIM 3aKOHO-
JIaTelbcTBa B cdepe Hempomois3oBaHus. Hammdane
BHPTYaJIbHOTO MOMOIIIHUKA IO THITY BOIIPOC-OTBET, KO-
TOpBI OyZAET IPEIOCTAaBICH HEAPOIIOIB30BATEISIM Ha
TpeX S3bIKaX, MOMOXKET PACIIMPHUTH Teorpaduio MmpH-
BJICUCHMS IOTCHIMANBHBIX HHBECTOPOB, T.K. UCUYE3aET
HEO0OX0AUMMOCTb JIMYHOTO MPUCYTCTBUS IIPH CAAYE J0-
KyMEHTOB. B naHHOM Onoke cuctema aoikHa Oyaer
HaIpaBJIATh aBTOMAaTHUECKH BCEM 3aMHTEPECOBAaHHBIM
rOCY/IapCTBEHHBIM OpraHamM WH(OpMalui 0 HeoOXo-
JTUMOCTH COTIIACOBAHHUS JINOO MIPEIOCTaBICHIUS HHPOP-
MAaIlfH 110 KOHKPETHOMY y4YacTKy JHOO MeCTOpOXKIe-
HUIO, YTO B CBOIO OYepeIb YMEHBIIUT CPOKU PACCMOT-
PCHHUS 3a5BOK Ha MOTYYCHUC JTUIICH3HH.

B 6moke 11t AEWCTBYIONINX HEAPOTIONB30BaTEIICH
HEoOXomuMO OyIeT co3aaTh IUIaTopMy IO TPHEMY
Bcex BUJI0B oTueTHOCTEeH. [1o ceil neHp Heponob30Ba-
TENHU MpPHUE3kKAI0T B TOCYAAPCTBEHHBIM OpraH, JHOO
MOYTOM HANpaBIIAIOT Ba BapHaHTa OT4eTa Ha Oymaxk-
HOM M 3JIEKTPOHHOM Hocutene. B cBoro ouepens Tep-
pHUTOpHANBHBIE JIeTIAPTAMEHTBI COOMPAIOT ATY MH(OP-
MAIMIO ¥ BHOCAT €€ B Py4YHOM pexuMe B 6a3y, 1o 3a-
BEPIICHUIO Pa0OTHl KOTOPOH HATIPABISIOTCS YXKE B
Komurer reosioruu s CIIMYCHUS U YTBEPKACHUS BCEX
BUJIOB TIOJIC3HBIX HMCKOTIAEMBIX, HaXOIAIIUXCA Ha Oa-
JaHCE TEPPUTOPHANBHOTO AemnapraMenta. B EnuHoM
MOpTaJe HEePOIIOIb30BaHMs, HEAPOIIOIH30BaTENb, KO-
TOPBIA MO0 TEPPUTOPHATBHON IPUHAUICKHOCTH CHAET
OTYeT O JOOBITHIX MOJE3HBIX UCKOIIAEMBIX B COOTBET-
CTBYIOIIMH TEPPUTOPUAJIbHBIA JENapTaMeHT I€0J0-
UM, MOT OBbI 0€3 ITOCEIEHHS BHECTH BCE HEOOXOIUMBIE
JIaHHBIC B 3JIEKTpOHHOM BapuaHte. CobpanHas nuH OP-
MaIys aHAIM3UPYETCS U Olarofapsi CHCTEME BBIBOJIUT
o01mmii 6ayaHC MOJIE3HBIX UCKOMAEMBIX HE TOJBKO I10

PETHOHY, HO | IO CTPAaHE B LIEJIOM, HCKJIFOYas YeJI0Be-
yeckuit pakTop. Taxxke A7 yTBEPKISHUS 3a11acoB 10
YYaCTKy HEAp, IOJIYYCHHOMY HEIPOIOIb30BaTEeIIeM
JUI paboT MO pa3BeiKe, MO UCTCUCHHIO PAa3BEIKH CO-
CTaBISCTCS W HAMPABIACTCS OTYET IO Pe3yjIbTaTaM
pasBenku. JlanHas opMa oTUeTa MPUHUMAETCS Opra-
HOM TIO M3YYCHHUIO Heap U B TeucHue 30 qHEH co qHS
mpreMa PacCMaTPUBACTCS, HA OCHOBAHUHM YEro BHO-
CSITCS 3aMEYaHus M PEITIOKEHHS 110 M3MEHEHHIO JaH-
Horo otueta. OHAKO, MPEIaraeTcsi METO/ KOT/1a, BCe
3aMeuaHusl M NPEATIOKEHHS B PEKUME OHJIAHH MOTYT
OBITh UCTIPABIICHBI HEAPOIIOIb30BATENIEM, YTO B KOHEY-
HOM CUETEe MOJIOKHUTENBHO CKAXETCs Ha COKpAICHUU
CPOKOB IMOJTyYCHHUST YTBEPIKIACHHUS 3aI1acOB.

B 0Om0ke u1s TOCYIapCTBEHHBIX OPTaHOB JOJKHA
coJiepkathcsl MHPOpMaIUs No OamaHcaM MOJIE3HBIX
HCKOMAEMBIX. 3a4acTyI0 HAJIOTOBBIC U CUIIOBBIC CTPYK-
TypBl HAINPABISAIOT 3alpPOCHl B JICMAPTAMEHTHI Ie0JI0-
rud, uHpOpMANUsA Ui KOTOPBIX MOTJIa OBl conep-
JKAThCS B TaK HA3bIBAEMOM JIOCTYIIE B OJJMH KJIHK. Best
uHpopManus B JaHHOM OJIOKe JODKHA OBITh JOCTYITHA
TOJIBKO TOCYJAPCTBEHHBIM OpraHaM, KOTOpas COjep-
JKHT TIOJTHBIC JIAHHBIC C Havaja dKCIUTyaTaluu, nHop-
MAIIMIO O PYKOBOIUTEINSAX, HHPOPMAIHIO O KOJINYECTBE
3aracoB HA MOMEHT MOJIyYCHUS JIUIICH3UH 110 HE00XO0-
JTUMBIi1 IeHb, KOTOPBIH OyIeT BKIIOYATh TakxKe HHPOP-
MAaIMIO O BM)KCHUM 3amacoB. J[aHHas Mepa MOMOXKeT
CHHM3HUTh HAarpy3Ky Ha COTPYIAHHUKOB BCEX ToCyiap-
CTBCHHBIX OPraHOB, MMCIOIIUX OTHOLICHHE K HEIpO-
TOJIb30BAHHUIO.

B cBsa3u ¢ HoBeIMU BbI3OBaMH XXI| Beka, Takue
HANpaBICHUS KaK U(POBH3ALMUS JOJDKHBI ChHIPATh
3HAYUTEIIBHYIO POJIb B MPOLECCE YIPOIICHHS PabOThI
HEJIPOTOJIb30BATENCH U MOTCHIUATBHBIX HHBECTOPOB.
[To MHEeHUIO aBTOpa BHEPEHUE IU(PPOBU3AIMHU B OCY-
LIECTBICHUH TOCYIAPTCBEHHON TOJUTUKU CHEIaeT
PO3PaYHOi BCIO F€OJIOTUIECKYIO OTPACIIb.
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THE PLASMA LEVELS OF MATRIX METALLOPROTEINASE-9 IN PATIENTS WITH ACUTE
MYOCARDIAL INFARCTION AND 2 TYPE DIABETES

Abstract
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This study was aimed to assess the plasma levels of matrix metalloproteinase-9 (MMP-9) in patients with
acute coronary syndrome (ACS) and with or without type 2 diabetes mellitus (T2DM). In this observational cohort
trial we observed of 124 patients with ACS. All patients were randomized into two groups: 1% group - 93 patients
with ACS and DM; 2™ group — 31 patients with ACS without 2 type DM. 30 apparently healthy persons were
included into control group. We studied of MMP-9 levels in blood at admission by ELISA method. The mean age
of all observed patients with ACS was (67.3+10.4) years; 63 (50.8%) were males and 61 (49.2%) females among
them. The plasma levels of MMP-9 in patients with ACS without DM was for 2.24 times higher versus control
group: (93.27+7.77) ng/ml, versus (41.57+8.34) ng/ml (p<0.001). Our study result showed that the MMP-9 levels
were significantly higher among patients with ACS who also had DM: (123.41+9.58) ng/ml. Conclusion. In pa-
tients with acute coronary syndromes with 2 type diabetes the higher MMP-9 levels were observed, which is an

independent predictor of in-hospital death in acute M.

Keywords: acute coronary syndrome, diabetes mellitus, matrix metalloproteinase-9.

Introduction. Due modern epidemiological data
cardiovascular diseases (CVD) cause, approximately,
one-third of all deaths worldwide: nearly 7.5 million
deaths are estimated to be due to coronary artery dis-
eases (CAD), more than twice that caused by cancer
[1]. The cardiovascular deaths account for nearly 50%
of all deaths in Europe, over 4 million each year [2].
Acute coronary syndromes (ACS) and sudden death
cause most CAD-related deaths, which represent 1.8
million deaths per year, with similar numbers of men
and women dying from CAD [1]. In the United States,
it is estimated that each year approximately 660,000 in-
dividuals have a new coronary attack, over 300,000
persons have a recurrent attack, and that 160,000 silent
myocardial infarctions occur [3].

Diabetes mellitus (DM) is one of the important
and independent predictors of mortality in CAD. Irre-
spective of the type of DM, patients with ACS are cat-
egorized as having a very high risk of recurrent cardio-
vascular events, translating into a doubled risk of prem-
ature death [4]. The recent meta-analysis of 10
European registries provided data in a systematic man-
ner on ACS patients with DM (total 28 899 persons),
and without DM (total 97 505 persons) showed: in the
DM population, the proportion of patients with ST-
Segment Elevation Myocardial Infarction (STEMI)
ranged from 22.1% to 64.6% (other patients had non-
ST-Segment  Elevation ~ Myocardial  Infarction
(NSTEMI-ACS) or unstable angina) [4]. In most, but
not all, registries, event rates in DM patients were
higher than in patients without DM. Pooled risk ratios
comparing cohorts with DM vs. no DM were in-hospi-
tal significantly higher in DM for all-cause death (1.66;
95% CI 1.42-1.94), for cardiovascular death (2.33;
1.78 - 3.03), and for major bleeding (1.35; 1.21-1.52)
[4].

Matrix metalloproteinases (MMPs) are proteolytic
enzymes that break down extracellular matrix (ECM)
components and have shown to be highly active in the
myocardial infarction (MI) landscape. In addition to

breaking down ECM products, MMPs modulate cyto-
kine signaling and mediate leukocyte cell physiology.
MMP-2, -7, -8, -9, -12, -14, and -28 are well studied as
effectors of cardiac remodeling after MI [5].

This study was aimed to assess the plasma levels
of matrix metalloproteinase-9 in patients with acute
coronary syndrome and with or without type 2 diabetes
mellitus (T2DM).

Material and Methods. In this observational co-
hort trial we observed of 124 patients with ACS in pe-
riod from 1 January 2020 to 30 July 2020, which were
hospitalized at Ivano-Frankivsk Regional Cardiology
Center, lvano-Frankivsk Central City Hospital and
Kyiv National Institute of Cardiovascular Surgery
(Ukraine). The diagnosis of ACS was verified by labor-
atory and instrumental methods according to European
Society of Cardiology guidelines (2017, 2020) [6, 7].
The diagnosis of DM was verified by laboratory and
instrumental methods according to American Diabetes
Association guidelines (2020) [8]. All patients were
randomized into two groups: 1%t group - 93 patients with
ACS and DM; 2" group — 31 patients with ACS with-
out 2 type DM. 30 apparently healthy persons were in-
cluded into control group.

We studied of MMP-9 levels in blood at admission
by ELISA method. The study was performed in accord-
ance with the Helsinki Declaration and Good Clinical
Practice Guideline. The study was approved by the lo-
cal ethics committee (decision from 20 December
2019) and written informed consent was obtained from
all patients. Categorical variables are presented as per-
centages, whereas continuous variables are presented
as mean (M) and standart error of mean (m) if normally
distributed, or as median and interquartile range (Me
[IQRY]), if not. Categorical variables were compared by
the ¥? test and continuous variables by the t test or the
Mann-Whitney U test. A p value of <0.05 was consid-
ered statistically significant. All tests were 2-sided.
Analyses were performed with Statistica system soft-
ware, version 12.0.
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Results and Discussion. The mean age of all ob-
served patients with ACS was (67.3£10.4) years; 63
(50.8%) were males and 61 (49.2%) females among
them. ACS without persistent ST segment elevation
was diagnosed in 24 (19.4%) cases; instead ACS with
persistent ST segment elevation —in 100 (80.6%) cases.
47 (37.9%) patients were identified as current smokers,
mostly — males (31 (65.9%) persons).

Cigarette smoking is an important modifiable risk
factor for cardiovascular and cerebrovascular disease in
a general population. The risk for ACS and total mor-
tality associated with smoking is high in type 2 diabetes
patients. Due results of the longitudinal study involved
13 087 female and male patients with type 2 diabetes
from the Swedish National Diabetes Register with no
previous Ml or stroke at baseline, aged 30-74 years, and
with data available for all analysed variables, followed
up for mean 5.7 years, showed adjusted hazard ratios
(HRs) for smoking and first-incident fatal/nonfatal Ml,
stroke and total mortality were 1.7 [95% confidence in-
terval (Cl): 1.4-2.0; p<0.001], 1.3 (95% ClI: 1.1-1.6; p
= 0.006) and 1.8 (95% CI: 1.5-2.2; P<0.001), respec-
tively, by Cox regression analysis, adjusted for age,
sex, diabetes duration, hypoglycaemic treatment, hae-
moglobin Alc, blood pressure, body mass index, mi-
croalbuminuria, antihypertensive and lipid-lowering
drugs. Adjusted HR was higher for fatal MlI, 2.1 (95%
Cl: 1.7-2.7; p<0.001), than for nonfatal MI, 1.4 (95%
Cl: 1.2-1.7; p<0.001). The highest HRs were observed
in more frequently smoking (22%), middle-aged pa-
tients (age <60 years) for fatal/nonfatal Ml, 2.3 (95%
Cl: 1.8-3.1; p<0.001) and for total mortality, 2.5 (95%
Cl: 1.6-3.8, p<0.001), whereas lower HRs were ob-
served in older and less smoking patients [9].

The plasma levels of MMP-9 in patients with ACS
without DM was for 2.24 times higher versus control
group: (93.27+7.77) ng/ml, versus (41.57+8.34) ng/ml
(p<0.001) (see fig. 1). Our study result showed that the
MMP-9 levels were significantly higher among patients
with ACS who also had DM: (123.41£9.58) ng/ml.

There is strong evidence that the prognosis of ACS
is associated with various factors, including
dyslipidemia, smoking status, hypertension, DM, age,
male gender, and plasma levels of B-type natriuretic
peptide (BNP) and MMP-9 [10]. Among these bi-
omarkers, MMP-9 is unique because it is closely asso-
ciated with the development of atherosclerosis and in-
stability of plaques [11].

Several studies showed the closed relation be-
tween MMP-9 levels in blood and in-hospital fatality in
patients with ACS. First, coronary atherosclerotic
plaques are the pathological basis of coronary heart dis-

ease. Acute Ml is usually initiated by rupture of ather-
osclerotic plaque, leading to intracoronary thrombosis
and clinical sequelae. Human coronary atherectomy
specimens revealed uniform and active synthesis of
MMP-9 by macrophages and smooth muscle cells in le-
sions from patients with unstable versus stable angina,
found that MMP-9 is play a pathogenic role in the de-
velopment of acute coronary ischemia, because it pro-
moted the basement membrane rupture, resulting in
smooth muscle cell migration and proliferation in the
plaque, MMP - 9 at the same time promote the accumu-
lation of mononuclear cells and macrophages, and these
cells gradually turn into foam cells thus formed fatty
nuclei of atherosclerotic plaques, moreover those pre-
cursor cells can secrete inducer and inflammation fac-
tors, it can stimulate activation of MMP-9 [12]. Second,
a greater infarct size is associated with a higher the risk
of mortality after AMI. Some studies showed that in-
creases in value of MMP-9 levels were associated with
increased left ventricle wall motion score index
(WMIS), which is closely related to the area of acute
MI [12]. Third, in association with extracellular matrix
degradation during left ventricle remodeling. Left ven-
tricular remodeling after Ml is a leading cause of con-
gestive heart failure, and the degree of remodeling pre-
dicts morbidity and mortality [13].

Recent study has provided evidences that in pa-
tients with type-2 diabetes mellitus, circulating MMP-
9 levels were more affected by chronic hyperglycemic
condition rather than by acute hyperglycemia. The lin-
ear correlation between HbAlc and MMP-9 levels
were showed [14]. In recent cross-sectional study, con-
ducted in Indonesia, showed a relationship between
MMP-9 levels and hyperglycemia occurring in ACS.
Patients with hyperglycemia had a prevalence ratio of
2.88 for having high MMP-9 levels while suffering
from acute coronary syndrome. High MMP-9 levels
may mediate the detrimental effects of hyperglycemia
in acute coronary syndrome. Acute hyperglycemia ex-
acerbates oxidative stress and RAGE production with
subsequent MMP overexpression in the vascular wall.
Moreover, on-admission hyperglycemic state alone is
also associated with worse outcomes in acute coronary
syndromes. In combination with increased MMP-9 lev-
els, these patients may have additional risk and burden
for developing adverse events during hospitalization
[15].

Conclusion. In patients with acute coronary syn-
dromes with 2 type diabetes the higher MMP-9 levels
were observed, which is an independent predictor of in-
hospital death in acute MI.
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Figure 1. The plasma levels of matrix metalloproteinase-9 in patients with ACS and DM (ACS — acute coronary
syndrome, DM — diabetes mellitus)
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ANALYSIS OF METHODS AND RESULTS OF SURGICAL TREATMENT OF PATIENTS WITH
PERSISTENT DEFORMITIES OF THE LARYNX AND TRACHEA
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Abstract

Introduction: Laryngotracheal stenosis has still remaining as a technically challenging pathology to deal
with. Various aetiological factors can lead to the stenosis that can be from an asymptomatic to a potentially life-
threatening condition. The aim of this study was to review surgical treatment methods of stenosis.

Methods: Retrospective review of patients with the diagnosis of laryngotracheal stenosis treated surgically
from 2018 to 2021in in the clinic of otorhinolaryngology of the Tashkent Medical Academy. The following vari-
ables were analyzed: children and adults, four groups of aetiological factors, three types of pathomorphological
lesions.

Results: The developed method made it possible to restore normal breathing in just above one stage (the
multiplicity of operations is 1.2) and decanulate 100% of patients. The quality of the restored functions (degree of
rehabilitation) was judged by the functional indicators of external respiration, phonation and compensation of the
protective mechanism. Of those who completed treatment, we consider 46 (83.6%) patients to be "fully rehabili-
tated".

Conclusion: he developed methods of complex treatment of persistent laryngotracheal deformities had im-
rovements on the time of preoperative preparation, stages of treatment and the number of operations in one patient,
healing processes of wounds in the postoperative period. In addition, modified methods of surgical treatment al-
lowed to reduce the number of surgical interventions. To achieve a stable result in the distant period, reliable

restoration of the functions of the larynx and trachea to a socially significant level in the most of patients.
Keywords: Children; Laryngotracheal stenosis; Laryngotracheal reconstruction; Redressing the cartilage of
the larynx; Posterior chordectomy; Restoration of voice function.

Introduction.

Persistent deformities of the larynx and trachea
has been remaining as one of the urgent problems of
modern otorhinolaryngology, despite the many studies
conducted earlier. First of all, this is due to the issues
of etiology, pathogenesis, frequency of development,
features of the course of this pathology, as well as func-
tional and morphological changes in internal organs
and systems.

Recent decades are characterized by an increase
in the number of patients with stenosis and defects of
the larynx and trachea. This is due to an increase in the
frequency of damage to the hollow organs of the neck
due to domestic, transport and military injuries. The
proportion of damage to the hollow organs of the neck
obtained as a result of the treatment of neoplasms, dif-
fuse toxic goiter, as well as resuscitation measures has
increased significantly [3, 4, 5, 7, 9, 10].

Materials.

The material of this study was 55 patients with
persistent deformities of the larynx and trachea, who
underwent restorative surgical treatment for the period
from 2018 to 2021 in the clinic of otorhinolaryngology
of the Tashkent Medical Academy. There were
2groups: adults and children, 43 and 12 respectively.

In the course of research, we found that a variety
of aetiological factors lead to damage to the respiratory
tract:

-resuscitation measures (intubation and tracheost-
omy) (18 adults, 7 children).

-external injuries of the larynx and trachea (11
adults, 3 children).

-bilateral neurogenic paralysis of the larynx and
the consequences of their treatment (6 adults).

-consequences of surgical treatment of laryngeal
tumors (8 adults, 2 children).

The protocol of examination of patients consisted
of a general clinical examination, a study of the func-
tional state of the internal organs, as well as a special
study clarifying the form of damage to the larynx and
trachea, determining the degree of violation of the main
functions of these organs and identifying complications
from the lower respiratory tract associated with the
main pathology of the laryngotracheal respiratory tract.

On the basis of a comprehensive clinical examina-
tion of patients, 3 most typical pathomorphological le-
sions of the larynx and trachea were determined:

1) Paralytic Stenosis (12)

2) Cicatricial stenosis (24)

3) Combined damages (stenosis + defect) (19)

Methods.

These varieties of changes in the hollow organs of
the neck are allocated by us conditionally according to
the most pronounced signs of a violation in the struc-
ture of the organ. In clinical practice, in most cases, we
had to observe more complex combinations of different
forms of lesions of the larynx and trachea at different
levels. At the same time, the criterion for including a
specific case of pathology in one of the 3 groups listed
above was the most significant type of laryngotracheal
damage, which determined the leading clinical symp-
toms of the disease.

Surgical treatment was carried out taking into ac-
count the morphological type of damage to the respira-
tory tract.
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In addition, based on the rules of the phased elim-
ination of persistent deformations of the hollow organs
of the neck, first of all, stenosis (cicatricial or paralytic)
was eliminated. With combined injuries in most cases,
defects in the walls of the larynx and trachea were elim-
inated simultaneously with stenosis, this ensured a re-
duction in the stages and duration of treatment of pa-
tients.

In order to eliminate paralytic stenosis, we per-
formed posterior chordectomy using a CO2 laser, first
described by D. Dennis [1] and H. Kashima [2] (2002)
in their own modifications. The operation consists in
submucosal removal of the vocal process of the scoop-
shaped cartilage on one side with the subsequent exci-
sion of the muscular array of the vocal fold, including
excision of intraloryningeal soft tissues, namely part of
the vocal folds, vocal cord or thyroid muscle. At the
same time, the anterior parts of the fold in the elastic
cone area are preserved to preserve the phonation.

In order to reduce the number of surgical interven-
tions and the timing of treatment of cicatricial stenosis
of the subvocal and middle larynx, we have improved
the methods of expanding the larynx by redressing the
cartilage, which were recommended by V.G. Zenger
[8].

In cases of pronounced cicatricial deformities of
the larynx, we modified the methods of redressing the
cartilage of the larynx, which were performed accord-
ing to two types. In the first case, the plates of thyroid
cartilage and the lateral parts of the arch of the ring-
shaped cartilage were dissected by non-pervading inci-
sions, by cutting out 2 isosceles triangles directed by
the apex to the inner surface. With subsequent dilution
and comparison with the remaining cartilage part of the
side of the same name and fixation. In the second case,
the modified technique was supplemented by posterior
laryngotomy — splitting the seal of ring-shaped carti-
lage and implanting triangular flaps-wedges laid at the
base to each other between the split halves of the seal
of the ring-shaped cartilage.

Narrowing of the trachea, which was caused by the
cicatricial process, we eliminated the modified methods
proposed by V.G. Zenger [8] and Grillo H.C, Zannini
P, [5, 6]. At the preparatory stage, triangular support
grafts were implanted in the soft tissues near the trache-
ostomy before performing the main operation. The
grafts were located on the sides and bottom of the tra-
chea (tracheostomy), the tops directed towards the lu-
men of the trachea. The main operation was carried out
by cutting out the tongue-like flap of the anterior wall
of the trachea. With the formation of triangular skin
flaps, reinforced with grafts and directed by the apex
towards the tracheostomy. Triangular skin flaps were
sewn into the incisions of the trachea, between the an-
terior and lateral walls, when the tongue-like flap was
cut out. Additionally, the side walls were fixed from the
sides to the medial portions of the sternocleidomastoid
muscle.

Combined damage to the respiratory tract was
eliminated by the imposition of laryngeal-tracheal
anastomosis, in which the cranial and caudal ends of the
anastomosis were cut out with the formation of a

stepped or wedge-shaped flap. This prevented the ap-
pearance of a circular scar at the site of stitching the
ends. In addition, preliminarily in the muscles of the
neck were implanted support grafts, 0.5 cm thick and 2-
2.5 cm long grafts two on each side were placed in the
prepared bed, lateral sterno-hyoid muscles. Grafts
served as immobilizing tires.

Group 3 included patients who at the previous
stages underwent surgical interventions for removal of
tumors — anterolateral resections, 2 children with pap-
illomatosis, who underwent emergency trachestomy at
the place of residence, which also led to the develop-
ment of combined lesions.

Surgical methods of treatment are evaluated by the
fact of decannularity and the frequency of surgical in-
terventions in comparison with the operational-dilated
method used earlier.

Results.

The developed method made it possible to restore
natural breathing in a little more than 1 stage (the mul-
tiplicity of operations is 1.2) and 31ecannulate 100% of
patients.

To date, of the patients treated by us, 49 patients
with observation periods in catamnesis from 1 year to
5 years have been fully completed. Of the remaining 6
patients who, as a result of relapses, were re-registered
with a laryngostomy.

The quality of the restored functions (degree of re-
habilitation) was judged by the functional indicators of
external respiration, phonation and compensation of the
protective mechanism. Of those who completed treat-
ment, we consider 46 (83.6%) patients to be “fully re-
habilitated”. In the remaining 3 (5.4%) patients, a sat-
isfactory restoration of impaired functions was
achieved, but in 2 during physical exertion, a state of
“functional” stenosis arose.

The final plastic suturing of the residual tracheost-
omy was performed at the following preliminary spi-
rometry indicators:

-Tiffno index — not less than 75%, maximum ven-
tilation — not less than 90 I/min,

-pneumotachometry (PTM) of inhalation — not
less than 2.0 1 /s,

-PTM exhalation — at least 2.5 1/s.

In addition, during the control period of observa-
tions (1-1.5 months), patients were on natural breathing
(with a hermetically sealed stoma) and should not have
experienced difficulty breathing at rest, in sleep, as well
as with moderate adequate physical exertion (walking,
climbing stairs, cycling). With dosed loads on the bicy-
cle ergometer, patients should not have appeared.

The restoration of voice function was evaluated by
the appearance of a voice of sufficient sonority. This
depended on the type of lesion of the larynx, as well as
on the type of operation performed. The voice score
was determined by the social acceptability of the voice
using a 10-point visual-analog scale (VAS). At the
same time, the rating “0” corresponded to the complete
absence of a voice (aphonia), “10” —a normal voice. In
addition, patients with impaired vocal education appa-
ratus were transferred to phoniatrics for treatment. Af-
ter appropriate phonopedic correction and phoniatric



32

POLISH JOURNAL OF SCIENCE Ne 45, 2021

rehabilitation, the voice of such patients became sono-
rous. In general, in most patients who underwent inter-
ventions on the median structures of the larynx, as a re-
sult of phonopedic classes, it was possible to improve
phonation to a socially significant level and patients did
not experience difficulties in everyday communication.

Conclusion.

Thus, the developed methods of complex treat-
ment of persistent deformities of the larynx and trachea
made it possible to reduce the time of preoperative
preparation, reduce the stages of treatment and the
number of operations in one patient, as well as acceler-
ate the healing processes of wounds in the postopera-
tive period. Modified methods of surgical treatment al-
lowed to reduce the thia and the number of surgical in-
terventions. To achieve a stable result in the distant
period, reliable restoration of the functions of the lar-
ynx and trachea to a socially significant level in the vast
majority of patients (95.9%).
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A 54-year-old man was identified with a retroperitoneal tumor of a vestigial origin, following a morphological

and immunohistochemical examination, which is rare type affecting the kidney and adrenal gland on the left. Prior
to operation, palpation revealed poorly circumscribed solid tumor formation with a reduced mobility. Ultrasound
and IV contrast-enhanced CT scan confirmed the presence of a large tumor process, which presented late clinical
manifestations including epigastric pain radiating to the left groin region and predominant postprandial abdominal
discomfort. This tumor is included within the group of primitive retroperitoneal tumors "RPT", which is a histo-
logically heterologous group (mesenchymal, neuroectodermal or vestigial), however not presenting an organic
affiliation and rarely found in surgical practice, and which is quite challenging to diagnose and treat due to pecu-
liarities of its site of origin where it develops [2]. Most of RPT (80%) are malignant and late detectable, commonly
found in advanced stages of local or systemic evolution. Currently, surgical intervention remains the only effective
method of treating these tumors [8]. Adjuvant oncological treatment (chemotherapy and radiotherapy) may be
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beneficial for some histological forms (retroperitoneal malignant lymphomas), otherwise the outcomes are still

unfavorable [5, 12].

Keywords: sex cord mesenchymal tumor, retroperitoneal tumor, diagnosis.

Introduction: RPT is a heterogeneous group of
neoplasms originating in the retroperitoneal space
(RPS) and do not refer to the retroperitoneal organs or
the abdominal cavity. Malignant metastases from dis-
tant organs are also excluded from this group. Structur-
ally, RPT can be solid and cystic. By histological
origin, solid tumors can be divided into 4 groups, such
as, mesenchymal, neuronal, vestigial and lymphopro-
liferative. According to the specialized literature, about
70-80% of primary retroperitoneal neoplasms are ma-
lignant, thus accounting for 0.1-0.2% of all malignant
neoplasms [7, 9] Due to the low-incidence of metasta-
ses (20-30%), the distant progress is more characteristic
for vestigial and mesenchymal tumors, especially for
leiomyosarcomas, neurogenic and angiogenic tumors
(20-28%), and rarely for liposarcomas (5.5%) [4].

Despite the low rate of metastases, RPT might fre-
quently recur, the incidence of benign tumors ranging
between 20-90%. Imaging investigations (CT and
MRI) and biopsy play a crucial role in providing infor-
mation necessary for differential diagnosis by deter-
mining the tumor characteristics, namely, the site, size,
shape, its relationship to adjacent anatomical structures,

vl
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Figure 1. Common CT characteristics for enlarged formation of 11.6x9.0x10.3 cm, poorly-circumscribed shape,

their invasion, as well as data on possible range of me-
tastases to the internal architecture of the tumor. CT
well identifies the tumor mass and shape and visualizes
the cystic degeneration patterns and intratumoral calci-
fications, which are indirect signs indicating a malig-
nant type and aggressiveness of the tumor process. Nu-
clear magnetic resonance might reveal the heterogene-
ity of the formation, as well as alternating cystic-
degenerated areas with solid areas [9, 10, 11].

Case Study: A 54-year-old man, with no past his-
tory of oncology or abdominal trauma, was refered to
the doctor with the following complains: pain in the hy-
pogastrium radiating to the left groin and abdominal
discomfort. The specialized clinical examination re-
vealed an enlarged abdomen and a moderate pain on
palpation, predominantly in the lower portion where the
lower pole of a mass formation was palpable, hard and
slightly mobile. Signs of irritation of the peritoneum
(according to Blumberg) were not determined. The
liver and spleen were not palpable.

Investigations performed: IV contrast-enhanced
CT (Figure 1)

y |
-t o o

mixed texture (solid-cystic), possibly originating from the small intestine. The contrast agent is captured
unevenly, mainly in the capsule. An expansive growth type, closely adhering to the spleen and upper pole of the
left kidney.
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The imaging data of IV contrast-enhanced CT
showed a presumptive diagnosis of “Primitive Retro-
peritoneal Tumor? GIST of the small intestine?”. The
patient underwent a laparotomy surgical procedure.
Upon inspection of the abdominal cavity, a hardened
palpable tumor was identified, proliferating from the
retroperitoneal space and displacing the spleen crani-
ally, the splenic angle of the colon and the descending
colon were displaced caudomedially. The splenic angle
of the colon and the descending colon were mobilized
via the Mattox procedure, despite the technical prob-
lems occurring due to peritumoral adhesions. A tumor
of approximately 14x8x8.5 cm was found, which par-
tially affects the upper pole and the posterior surface of
the left kidney, which also adhered closely to the lower
pole of the spleen. The elements of the renal hilum, the
lower pole of the left kidney, the left ureter and the tes-
ticular vein were mobilized. The elements of the renal
hilum were separately clamped, tied and transected.

The vein and spleen artery were separately
clamped, ligated and transected. The tumor en bloc in
the left kidney and the left adrenal gland were perma-
nently mobilized, whereas the main vessels were tied
and transected. The tumor was removed en bloc with
the spleen, adrenal gland and left kidney. Total in-
traoperative blood loss was 2500 ml.

Gross characteristics: The resected left kidney is
12x6x13 cm with a resected tumor formation of
14x8.5x8 cm, invading the renal vein and capsule. A
tumor thrombus of 4.5 cm is determined on the vein
segment. The tumor tissue is of grayish-pink color with
heterogeneous texture with soft and bleeding areas; tis-
sue similar to the adrenal gland is determined in some
areas in the foci. The peripheral tumor is surrounded by
a yellowish adipose tissue of over 0.1 cm thick at the
peripheral edges (Fig. 2).

i s s 3 e i ikl > 10 12

@ oq s v wd ul W of e w e >0 s ol oy e oxy oo g o 4o 4o q ] g

Figure 2. Gross characteristics of the resected retroperitoneal tumor.

Microscopic characteristics: the studied histolog-
ical material is a proliferative tumor tissue of insular,
trabecular, solid and microfollicular architecture. Tu-
mor tissue consists of small and medium-sized polygo-
nal cells with a low volume of cytoplasm and angled
nuclei stamped in the form of coffee beans. Hypervas-
cular stroma has a discrete inflammatory infiltration or
myxomatosis. Lymphovascular invasion (LVil) and
negative perineural invasion (PNO) are present. The tu-

mor invades the adjacent adipose tissue. There is a tu-
mor invasion in the renal capsule, the kidney paren-
chyma is intact. The spleen histological appearance is
normal without evidence of tumor invasion. The ure-
teral resection margins are negative. Immunohisto-
chemical findings: tumor cells are positive for Melan
A9 (+ diffuse), CD99 (+ diffuse); calretinin (+);
FOXL2 (+) and are negative for PCK; EMA; SMA;
Desmin; NSE; S100; GATAS3.
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Figure 3. Adult granulosa cell tumor shows diffuse and

-

trabecular growth; the tumor cells with coffee-bean

nuclei, prominent nucleoli and lack a “salt and pepper” appearance

Conclusion: The histopathological characteristics
together with the immunohistochemical studies are spe-
cific for sex cord stromal tumors (with granular cells of
adult type).

Discussions: The retroperitoneal space (RPS) is a
virtual anatomical space, bounded anteriorly by the pa-
rietal peritoneum, posteriorly by the intraperitoneal fas-
cia, upward by the diaphragm, and laterally by the fold
of the peritoneum from the lateral abdominal wall to the
posterior abdominal wall and extending downward to
promontory and linea terminalis or pelvic brim. The
RPS content comprises adipose tissue, layered by fas-
cia, which includes the retroperitoneal organs, blood
vessels and peripheral nerves that contributes to the
long-term asymptomatic development of retroperito-
neal tumors. Tumors of the retroperitoneal space be-
come excessively large at the time of diagnosis, while
the clinical signs are nonspecific and often secondary,
depending on the tumor topography and relationship
with the adjacent anatomical structures, found at the
time of diagnosis. Smaller tumors (less than 5 cm) are
usually “clinically silent” and can only be discovered
accidentally [1, 14]. As the tumors grow (over 10 cm),
symptoms appear due to compression or invasion of the
adjacent organs [3, 15].

Clinical manifestations are not specific to this his-
tological type of tumor. Most retroperitoneal tumors are
of mesodermal origin, the most common being liposar-
coma, leiomyosarcoma and undifferentiated pleo-
morphic sarcoma.

Although germ cell tumors are often present in the
testes or ovaries, these types of extragonadal tumors are
extremely rare. These tumors arise from the remnants
of primordial germ cells that accidentally remain within
the aforementioned spaces during their physiological
migration in the urogenital ridge, a process that occurs
between the 2nd and the 8th week of embryonic devel-
opment.

Tumors originating from extragonadal germ cells
are often detected near the midline, especially between
the T6 and S2 vertebrae; whereas the retroperitoneal
space is the second most common site of their develop-
ment after the mediastinum. The imagistic studies show
that tumors developed from extragonadal germ cells
have similar characteristics of a gonadal tumor.

An ectopic seminoma, which is occasionally lo-
cated in the retroperitoneal space, can be a large, lobed
and solid tumor, which is a homogeneous mass with fi-
brous septa having a ring type calcification. Nonsemi-
nomatous germ cell tumors appear as heterogeneous
masses with areas of necrosis, hemorrhage, or cystic
degeneration. As regarding the clinical evolution of ex-
tragonadal tumors, they are characterized by a more ag-
gressive evolution and a poorer prognosis compared to
the gonadal germ cells tumors [7].

Conclusions:

1. The extragonal germ cell tumors are aggres-
sive neoplasms that may occur almost anywhere, how-
ever the most common sites being the midline (medias-
tinum, retroperitoneum or pineal gland).
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2. High-precision imaging investigations, such
as computed tomography and nuclear magnetic reso-
nance are still the main imaging methods for diagnos-
ing RPT and planning surgical treatment.

3. RPTs have a discrete histological origin and in
most cases, only the immunohistochemical investiga-
tions are likely to provide a conclusive diagnosis.

4. Therapeutic treatment consists in surgical re-
moval of the tumor with a postoperative assessment of
specific oncological markers followed by the immedi-
ate adjuvant chemotherapy.

Patient data: Following a 3.5-month postopera-
tive period, the patient showed no clinical signs of re-
currence or distant progress. A routine imaging (MRI)
examination was carried out over 6 months after sur-

gery.
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REPLACEMENT OF DAMAGED ACTIVE AND INACTIVE AXONS IN NEURONS TAKING INTO
ACCOUNT CHIRALITY WITH MULTILAYER MESH ELECTRICALLY CONDUCTIVE
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In this article, we will consider mesh multilayer nanotubes for axon modeling. For modeling, we use a dy-
namic soliton model that takes into account the chirality conditions in active and passive neural networks. Based
on this model, it is supposed to study the state of the network. The term neural networks refers to the networks of
neurons in the mammalian brain. Neurons are its main units of computation. In the brain, they are connected
together in a network to process data. This can be a very complex task, and so the dynamics of neural networks in
the mammalian brain in response to external stimuli can be quite complex. The inputs and outputs of each neuron
change as a function of time, in the form of so-called spike chains, but the network itself also changes. We learn
and improve our data processing capabilities by establishing reconnections between neurons [1-3]. The training
set contains a list of input data sets along with a list of corresponding target values that encode the properties of
the input data that the network needs to learn. To solve such associative problems, artificial neural networks can
work well, when new data sets are governed by the same principles that gave rise to the training data [4].

Keywords: Nonlinear dynamic system, soliton, chirality, neural networks, neuron, axon, nanotubes.

1. Neural networks

The mammalian brain is made up of different ar-
eas that perform different tasks. The cortex is the outer
layer of the mammalian brain. We can think of it as a
thin sheet (2 to 5 mm thick) that folds on its own to
increase its surface area. The cerebral cortex is the larg-
est and most developed part of the human brain. It con-
tains a large number of nerve cells, neurons. The human
cortex contains about 1010 neurons. They are con-
nected by nerve threads (axons) that branch out and end
in synapses. These synapses are connections to other
neurons. Synapses connect to dendrites, branched ex-
tensions of the body of a nerve cell designed to receive
input signals from other neurons in the form of electri-
cal signals. A neuron in the human brain can have thou-
sands of synaptic connections to other neurons. The re-
sulting network of connected neurons in the cortex is
responsible for processing visual, audio, and sensory
data. Fig.1 Neurons in the cerebral cortex (the outer
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layer of the brain, the largest and most developed part
of the human and mammalian brain). Fig.2 shows a
more schematic view of the neuron. The information is
processed from left to right. On the left are the dendrites
that receive the signals and connect to the cell body of
the neuron, where the signal is processed. The right part
of the picture shows the axon through which the output
is directed to the dendrites of other neurons. The infor-
mation is transmitted as an electrical signal. The infor-
mation is transmitted as an electrical signal. Fig.3
shows a Schwann cell, which can be in a neutral state
and create a left positive or right negative chirality on
the axon. Fig.4 shows an example of the time series of
the electric potential of a pyramidal neuron [5]. The
time series consists of an intermittent series of electric
potential jumps. Periods of rest without spikes occur
when the neuron is inactive, and during periods rich in
spikes, the neuron is active. Fig.4D. Temporary por-
traits of the system (1).

Purkinje cell

Molecular layer

Fig.1. Neurons in the cerebral cortex (the outer layer of the brain, the largest and most developed part of the
human and mammalian brain).
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Fig.2. Schematic representation of a neuron. Dendrites receive input signals in the form of electrical signals
through synapses. The signals are processed in the cell body of the neuron. The output signal is transmitted from
the body of the nerve cell to other neurons via the axon.
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Fig.3. Shows a Schwann cell, which can be in a neutral state and create a left positive or right negative chirality
on the axon.



POLISH JOURNAL OF SCIENCE Ne 45, 2021 39

A ) - B & i C
& : - SR —— Inactivation
S 8 " —— Activation
o 4 E 16 35 oo @ N\
3 E B >% g //J \\\
o5 2 = L
SE g 14 i \
g g 0 g E 0 w—\/ ///
g E 2 12 [} \ /
£5 $ 2 /
< < & /
3 £ 10 © /
£ -4 5 \/
2 3 3 -0.03 /
s -6 =
(6] oo
Control 5-HTWe Control 5-HTWC 0 5 10 15 20 25 30 35 40
Activation Activation Inactivation Inactivation Walking Velocity (mm/s)
D Walking Bouts ~——— opGCaMP6f — tdTomato F
@23 4
IS 50
&
.§‘
40
2 7 J
2
g 30
g s -
b T T T T T '°
E s - ‘ | 20
| M‘ “' \
Ul ! | | '
4 | | {\ )
& “.ll l ‘ll‘; ‘ || ‘ | 1‘ ) j "\ 1: I | “1‘ ‘ f 10
© 1 | \ N AT TRERL .‘ 1\, "1 “," i
il N “}*q’{? * A,‘ 1\ [} 4[ | I S Pkt
Sl A S A f m,ﬂ,}fﬁ %#J ,‘.T').. 44 ¥ }
0 \4{“&‘1& 4 A’W"WNM i W#y w? f "' 'JNM'& W 0
-20 T T - T T v T T T
0 50 100 150 200 250 -2 0 +2
Time (sec) Time from onset of walking bout (sec)

Fig.4. Shows an example of the time series of the electric potential of a pyramidal neuron. The time series
consists of an intermittent series of electric potential jumps.

2. Mesh nanotubes
The main types of mesh nanotubes are presented in Fig.5.
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armchair zigzag chiral multi-layer

Fig.5. a) armchair, b) zigzag, c) chiral, d) multi-layer.
3. The mathematical dynamic model of the sol- Time portraits of the system (1) are shown in

iton Fig.6(a) active with positive
The mathematical dynamic model of the soliton is a=10,a1=02,a=01,a=10,b=-20k=

represented by the equation (1) [6,7]. 0.045, @ = 64x and negative
X = ax(1— —ax)L+ksinat), a=-1.0,a1=02,a=-01,a3=10,b=2.0k=

. =2,y =a,x)( ) 0.045, w = 64x chirality.

y=by(l—-a;x—a,y)L+kcosat), (1) Fig.6(b) passive positive a =0.09, a; = 0.2, a,=0.1,
2 = xy schx schy sin et cos et. a3 = 1.0, b =-0.09, k = 0.045, » = 64x and negative a

=-0.09,a:=0.2,a2=-0.1,a3= 1.0, b =0.09, k = 0.045,
@ = 64x chirality:
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Fig.6. Temporary portraits of the systerﬁ with chirality. (1) at: a) xo = 0.4,y0=0.4,20=2.5,b) xo = 0.4, yo =
0.4, zo = 0.00.
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Fig.7. Temporary portraits of the system'with no chirality. (1) at: a) xo = 0.4, yo = 0.4,20 = 2.5, b) X0 = 0.4, yo =
0.4, zo = 0.09.

Time portraits of the system (1) are shown in
Fig.7(a) active with positive

a=10,a=02a=01a=10b=20k=
0.045, w = 64x and negative

a=-10,a1=02,a,=-01,a3=1.0,b=-2.0,k =
0.045, w = 64x lack of chirality.

Fig.7(b) passive positive a=0.09,a; =0.2, a, =0.1,
a;=1.0,b=0.09, k=0.045, @ = 64w and negative a =—
0.09,a1=0.2,a,=-0.1,a3=1.0, b = 0.09, k = 0.045,
w = 647 lack of chirality:

4. Result

The active states of the system are shown in
Fig.6a, and their active states are shown in Fig.2(top) in
yellow and Fig.4(E,F) in green.

The active states of the system are shown in
Fig.6b, and their active states are shown in Fig.2(bot-
tom) in yellow and Fig.4E in purple. Creates a contin-
uous chaotic modulation.

The inactive state of the system is shown in Fig.7a
its active state is shown in Fig.4(A,C) in yellow. It is
presented in a limited time frame.

The inactive state of the system is shown in Fig.7b
its inactive state is shown in Fig.4(B,C) in blue and
Fig.4F in purple. It is presented in a limited time frame.

Summary:

Artificial neural networks use a highly simplified
model for the fundamental computing unit-the neuron.
In its simplest form, the model is simply a binary
threshold unit. The network performs these calculations
sequentially. Usually, discrete sequences of calculation
time steps are considered, t = 0,1,2,3,.... Either all neu-
rons are updated simultaneously at one time step (syn-
chronous update), or only one selected neuron is up-
dated (asynchronous update) [8-19]. We proposed a
different approach to use the wave-soliton approach,
taking into account chirality. In the presence of differ-
ent chirality, three states are possible, with positive chi-
rality, the signal is transmitted without loss, with nega-
tive chirality, the signal creates pulsations in certain
parts of the axon. In the absence of a signal, a chaotic
self-excitation is observed in the axon. A run a way
with no chirality exists for a short time and represents
a stop signal. The conclusion is that the soliton model

can be used to study the behavior of an individual axon,
and the damaged sections of axons can be replaced by
multilayer mesh electro-conducting nanotubes.
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OUR EXPERIENCE OF PLASTIC SURGERY OF THE ANTERIOR CRUCIATE LIGAMENT USING
THE "ALL INSIDE"™ METHOD WITH THE TENDONS OF THE POPLITEAL FLEXORS OR THE
TENDON OF THE LONG FIBULAR MUSCLE
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Abstract

Samarkand State Medical Institute

The restoration of the damaged ligaments of the knee joint is still a very serious task for traumatologists and

orthopedists. Of particular importance is the arthroscopic restoration of the ligaments of the knee joint, namely the
anterior cruciate ligament (ACL), which occupies the first place in terms of the frequency of injuries, among all
injuries of the ligaments of the knee joint. Traumatologists and orthopedists often face this problem. Various im-
plants and biodegrading screws are used in the restoration of the ACL. But when using these implants and biode-
grading screws, various variants of complications are also noted, such as a possible fracture of the lower edge of
the created channel in the femur, migration of implants and screws into the joint cavity, difficulty in creating a
channel at the anatomical place of attachment of the ACL. We performed arthroscopic restoration of the PKS using
the "all inside™ method in 190 patients using Ultrabutton Smith-Nephew, which is easy to do and the above com-
plications are not observed.

Keywords: restoration of the ACL, Ultrabutton Smith-Nephew, instability of the knee joint, the “all inside"
method.
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Relevance

Injuries to the ligaments of the knee joint occupy
the first place in frequency and account for 50 to 75%
of all injuries to the knee joint area [1,3,8]. The main
contingent of patients with anterior cruciate ligament
(ACL) injuries are young people of working age, lead-
ing a physically active lifestyle, engaged in sports. Cur-
rently, the most optimal method of treating fresh and
long-standing injuries of the ligamentous apparatus of
the knee joint is operative [2,3,6].

The introduction of arthroscopic technologies and
modern implants into a wide clinical practice currently
allows us to offer the most effective methods of surgi-
cal treatment for knee joint instability, as well as to ap-
proach the treatment of such patients differentially, us-
ing different methods of surgical treatment depending
on the requirements of patients for their future lifestyle
[2,5]. Despite the successes achieved in recent decades
in knee reconstructive surgery, currently from 15% to
25% of patients suffer from instability and (or) pain af-
ter reconstructive plastic surgery of the anterior cruci-
ate ligament [1,4,7]. Subsequently, this inevitably leads
to the development of osteoarthritis of the knee joint
[4,9].

The purpose of the study

Stable, reliable minimally invasive surgical treat-
ment for damage to the anterior cruciate ligament using
the "all inside" method using the tendons of the thin and

semi-tendon muscles and (or) the tendon of the long
fibular muscle using Ultrabutton Smit-Nephew.

Materials and methods

The work is based on the experience of treating
190 patients with anterior cruciate ligament injuries in
Samarkand Branch of the Republican Scientific and
Practical Medical Center of Traumatology and Ortho-
pedics, where the technique of plastic surgery using
tendons of thin, semi-tendon muscles and (or) long fib-
ular muscle was used in the period from 2018 to 2020.
The patients ranged in age from 18 to 42 years. Among
the patients there were 170 men (89.4%), 20 women
(10.6%). All patients underwent plastic surgery of the
anterior cruciate ligament using the “all inside" method
with the tendons of the thin and semi-tendon muscles
and (or) the long fibular muscle. The purpose of pre-
operative planning was to determine the degree of in-
stability of the joint. In addition to the clinical exami-
nation, all patients underwent magnetic resonance im-
aging (MRI). Concomitant meniscal and lateral
ligament injuries were found in 172 patients. Isolated
rupture of the ACL was diagnosed in 18 patients. In 185
patients, autotendoplasty was performed using the ten-
dons of the thin and semi-tendon muscles, and in 5 pa-
tients, the tendons of the long fibular muscle were used.
Transplants were fixed on the femoral canal with the
help of Ultrabutton Smith-Nephew on the tibial canal
with biodegradable Smith-Nephew implants (Figure 1).

Figure 1 Ultra Button Smit-Nephew

The advantages of this fixation technique are as
follows:

1. When fixing the Ultra button, the femoral canal
is created at the site of anatomical attachment of the an-
terior cruciate ligament.

2. A possible fracture of the lower wall of the canal
in the femur is excluded, which sometimes occurs when
fixing with interference screws.

3. The migration of the implant and getting into
the joint cavities is excluded.

4. It is easy to perform, and also the fixation will
be reliable.

The average length of the femoral canal during its
formation from the medial port was 20 (+5) mm, the
average length of the tibial canal was 50 + 5 mm. The
diameter of the femoral and tibial canals was 8.5 = 1.0
mm. The average length of the graft from the tendons
of the thin and semi-tendon muscles and (or) the tendon
of the long fibular muscle was 105 + 15 mm.

Research results:

Studied in 190 patients on the Lysholm scale.

Excellent results — 71 (37,4%)

Good results — 109 (57.4%) and

Satisfactory — 10 (5,2%)

10 (5,2%) patients up to 1 year after surgery re-
mained slightly expressed feeling stiffness and discom-
fort in the joint, which was stopped over time against
the background of the rehabilitation program, including
physical therapy, physiotherapy, course of chondropro-
tectors and intra-articular injections protectors synovial
fluid.

Conclusions

Autografts from the tendons of the popliteal hip
flexors have been successfully used to restore the sta-
bility of knee joints with a damaged anterior ligament
in both acute and chronic situations. This technique is
a highly effective way to prevent the occurrence of
complications, especially problems with stiffness and
patellar pain.

The presented experience of using surgical meth-
ods of treatment for various forms of instability of the
knee joint indicates the need for a differentiated ap-
proach to the choice of operational tactics. The pro-
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posed tactics of surgical treatment for anterior instabil-
ity of the knee joint using the “all inside” method pro-
vides:

o firstly, the relative simplicity and reproduci-
bility of surgical techniques with minimal risk of in-
traoperative complications;

o secondly, the maximum possible restoration of
the anatomy and function of the knee joint;

o thirdly, the reliability and strength of fixation,
which will allow patients to return to their previous
level of physical activity in the shortest possible time.

The proposed method is very relevant in modern
conditions and should be used in athletes and people
leading an active lifestyle.
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Ha ceroausIHui qeHb HE TEPSICT CBOCH aKTyaJbHOCTH MPOOJIeMa COXPAaHCHHUs 3y00B ¢ YyTPAYCHHOM HITH pas3-

PYLIEHHOH KOPOHKOBOH 4acTblo. JlaHHas mpobieMa B 0COOEHHOCTH BayKHA B KOHTEKCTE COXpaHeHHs: MOp(HOopyHK-
OUOHAJIbBHOI'O €JUHCTBA 3y6HI>IX pAOOB. HGJ'II: JaHHOT'O UCCJICAOBAHUA 3aKIIIOYAaCTCA B MIPOBEACHUU aHalIn3a CO-
BPEMCHHBIX MCTOAOB JICHCHUA OOJIBHBIX CO 3HAYUTEILHBIM pa3pyuicHuemM KOpOHKOBOP‘I qacTu 3y6a. HpOBeZ[eHO
H3ydeHNE KaK POCCHUCKUX, TaK W 3apyOeHBIX UCTOYHUKOB JIUTEPATYPHI, 3aTparuBaroline JaHHYIO Ipo0iIeMy.
HpOBeI[eHHBIi/'I aHaJIN3 MMOKA3bIBACT OTCYTCTBUC €AMHOI'O MHCHHUA O TAKTHUKE JICUCHUS NAIIUCHTOB CO 3HAYUTCIIBHO
Ppa3pyHICHHBIMHU KIMHUYCCKUMHU KOPOHKAMU 3y6OB, 4yTO ACJIacT aKTyaJ‘ILHOﬁ /:[anLHeﬁLuee YCOBCPUICHCTBOBAHUC
1 IMOMCK HOBBIX METOJ0B NPOTC3UPOBAHUS MTALIUEHTOB C ,IlaHHOﬁ MaTOJIOTHEH.

Abstract

Today, the problem of preserving teeth with a lost or destroyed coronal part does not lose its relevance. This
problem is especially important in the context of maintaining the morphological and functional unity of the denti-
tion. The purpose of this study is to analyze modern methods of treatment of patients with significant destruction
of the coronal part of the tooth. The study of both Russian and foreign sources of literature concerning this problem
has been carried out. The analysis shows that there is no consensus on the tactics of treating patients with signifi-
cantly destroyed clinical crowns of teeth, which makes further improvement and the search for new methods of

prosthetics for patients with this pathology urgent.

KiaroueBbie ciioBa: pa3pyuicHHasg KIMHHUYCCKAad KOPOHKA, KYJbTCBas H.ITI/I(i)TOBaSI BKJIaZKa, OCJIOXHCHUA,

CTEKJIOBOJIOKOHHBIN IHTI/I(l)T.

Keywords: fractured clinical crown, pinlay, complications, fiberglass pin.

BoccranoBnerne HeOOMbMHX Ae()EKTOB KOPOHKH
3y0a, KaK MpaBUIIO, HE BBI3BIBACT 3aTPYAHEHUII B J1ede-
HUHM Yy Bpaueii-cromartosnoroB. Kyma Gomee cioxHOMH
KIIMHUYECKOW CUTyallMeH SIBIISIETCS BOCCTAHOBJICHUE
MOJTHOCTBIO pa3pymIeHHOW KOPOHKH 3y0a, B 0COOEHHO-
CTU B COYETAaHUM C HU3KON KIMHUYECKON KOPOHKOM
[40]. TIo maHHBIM psiAa uccienoBaTeNel Takas naToJo-
TUsl BCTpEYaeTcsl 10BOJILHO YacTo, B cpeiHeM oT 12 no
16,7% cmy4daeB [4]. OcHOBHasI CIIOKHOCTH 3aKJIFOYa-
€TCSI B TOM, YTO HU3Kas KIMHUYECKas KOPOHKA (KyJIb-
TEBas YacTh BKJIAJKW) HE MOXKET O0ECIIEYUTh IOJTHO-
LEHHYI0 PETEHIIMI0 HEChEMHOM OpTONeINUecKO KOH-
cTpyknuu [22]. AHanM3 OTHANEHHBIX PE3YIbTaTOB
MPOTE3UPOBAHMS TP TAKUX KIMHUYECKUX CUTYAIHSIX
MOKA3BIBACT, YTO HapyUIeHHE (DUKCAI[MH HECHEMHBIX

OPTOIIEANYECKUX KOHCTPYKIMHA Habmomaercs B 38%
ciy4aeB [6].

W3 nmuTepaTypHBIX HCTOYHUKOB M3BECTHO, YTO XO-
pOLINA MPOTHO3 B JICYCHHH JEBUTAIBHBIX 3yOOB CO
3HAYUTEIPHOM CTETIEHBIO pa3pyIIeHUs 3aBHCUT He
TOJIBKO OT KOPPEKTHOTO 3HAOJOHTHYECKOTO JICYCHNS,
HO U I'PaMOTHO IPOBEJIEHHON pecTaBpalMd KOPOHKO-
Boll uactu. KoHCTpykuuy, 3amelaromue pa3pymieH-
HYI0 KOPOHKY 3y0a, IOJKHBI 00ecIieYBaTh HaJIeKHYIO
PETEHIUIO U PE3UCTEHTHOCTh UCKYCCTBEHHON KOPOHKH
BO BpeMs (DyHKIIMOHAJBHBIX Harpy3ok. B pesymbrare
nepes; CTOMaToJIOTaMH BCTAET BOIIPOC BOCCTAHOBIIEHUS
HE TOJIFKO aHATOMHYECKOW, HO M (DYHKIIMOHAIBHOM
neHHocTH 3y0a [44; 47; 52].

BoccranoBneHne KOPOHKOBOW YacTH pa3pyIIeH-
HOTO 3y0a SIBIISETCS CIOXKHOH, TPYIOEeMKOH 3a1adeit 1
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MMEeT OrpOMHOE IpoduirakTuaeckoe 3HaueHne. Hemo-
OLICHKA 3TOI Ba)XKHOCTH BEIET K HEIEIeCO00pasHOMY
YIJICHHIO KOPHS 3y0a, YTO, HECOMHEHHO, IPUBOJAUT K
obpazoBanuio nedexToB u aedopmanuii 3yOHBIX psi-
JI0B, aTpo Uy anbBeOSIPHBIX OTPOCTKOB [15; 24; 30].

Ha mpoTspkeHnM MHOTHMX JIECATHIIETHH IPOIOII-
JKAIOTCSI CIIOPBI O BBIOOpE crocoba BOCCTaHOBIICHUS
pa3pylIeHHO KOPOHKOBOW 4acTH 3yOa. JleueHue 3y-
00B C pa3pymeHHON KOPOHKOBOH dYacTbi0 TpedyeT
TIIATEIBHOTO IUTAaHUPOBaHUs. VIMEHHO TO3TOMY Bpad
JOIDKCH BBIOpATh JYYIIMH METOZ JIEUCHHS, 4YTOOBI
00eCIeunTh KIMHAYECKYIO JIOJITOBEYHOCTh 3y6a [23;
52; 56].

B Hacrosmiee BpeMs 1 BOCCTAaHOBIICHHUS yTpa-
YEHHOM KOPOHKOBOW 4acTh 3y0a MPUMEHSIOT pa3ind-
HBIE THITBI CTAHAAPTHBIX ¥ UHIUBHIYAJIBHBIX ITHPTO-
BBIX KOHCTpykuuit [9; 45; 42]. U npuHOUNUansHO
MOXXHO BBIJICJIUTh HECKOJIBKO BAPHAHTOB.

[lepBoe, npu moMomM pecTaBpalli, BBHIIOJIHEH-
HOH B mostoctH pra. Ilpm 3T0M, Kak mpaBuio, mpuMe-
HSIOT COYETaHHE CTAHJAPTHBIX METAUIMYECKHUX HIIH
CTEKJIOBOJIOKOHHBIX MITU(TOB C IOCIEAYIONINM BOC-
CTaHOBJIEHHEM KOPOHKH 3y0a M3 KOMIO3UTHOTO MaTe-
puaina [8; 11; 16; 18; 21; 22; 32; 49].

Bropoe, ¢ ncrons3oBaHreM KIMHUKO-Ta00paTop-
HBIX JTaloOB W3TOTOBJICHUS OPTONEAMYECKOW KOH-
CTPYKLMH (KyJIbTEBbIC IITH(TOBBIE BKIAAKH, INTHHTO-
BbI€ 3yObl, CTAHAAPTHBIE UHTPAKOPHEBBIE ITU(HTOBBIE
KOHCTPYKLIUH, COCTOSIIINE U3 OJHOTO WM HECKOJIBKUX
CTaH/apTHHIX IWTHHTOB U KynbTH) [38; 39].

B HacTosmee Bpems, 3aMeIieHHe OOJBLINX KN
MOJHBIX /1e()eKTOB KOPOHKHM 3y0a Ha NpaKTHKE 3ada-
CTYIO pEIIacTCs IyTeM BHYTPHPOTOBOTO 3aMELICHUS
nedekra cCBETOOTBEPKIAEMBIM KOMITIO3UTOM, B COYETa-
HHUH C aDMHUPOBAaHUEM OCTaBILETOCS KOPHS MTHPTAMH.
[ITnpokoe pacrpocTpaHeHHE MOJTYYWIJIM CTaHAAPTHBIE
CTEKJIOBOJIOKOHHBIE ITH(QTHI, O0OJaJaloume Xopo-
[IMMH 3CTETUYECKHMH MTOKA3aTEeNSIMH M BHICOKUM MO-
JTyJIeM 3JIACTHYHOCTH IIPU JOCTATOYHO BBICOKOM MPOU-
HoctH [10; 20; 33; 55].

OpHako MccIeI0BaHUS OTCIBHBIX aBTOPOB IOKa-
3BIBAIOT (DYHKIIMOHAIBHYIO HETOTHOLIEHHOCTD ITOMO.
U cBs3aHO 3TO B OCHOBHOM C OIIMOKaMH TIpH BBIOOpE
IUIOMOMPOBOYHOTO MaTepHaia, TEXHOJOTHH aJre3nB-
HOHM CHCTEMBI, TOJMMEPU3AIIMOHHBIM CTPECCOM, ycal-
KOW Marepuaia, pasHHLEeH K03((PUINEHTOB TepMuye-
CKOTO pPAaCIIMpEHMs IUIOMOBI M TKaHed 3yba m mp.
Kpome 3Toro, Bo3HHKHOBEHHE BTOPHYHOTO Kapreca U
HEJIOCTaTOYHAasl YCTOMYMBOCTh IUIOMO K MeXaHH4Ye-
CKUM Harpy3kam, HNPUBOJHMT K HEY/IOBIETBOPHTEIb-
HBIM pe3ynbTaTaM JiedeHus [ 14].

OmHMM M3 TJIaBHBIX HEIOCTATKOB SIBJSIETCS TO,
YTO CYIIECTBEHHBIN 00hEM KOMIIO3UTHOTO MaTepuana,
OKPYXAIOIIMH CTEKJIOBOJIOKOHHBIH MITHU(T, 00yCIOB-
JIMBaeT HEIOCTAaTOYHYIO IPOYHOCTh MTH(TOBON KOH-
CTPYKLUMH M YBEJIIMYMBAET PHCK PpacleMEHTHPOBKH
mrradra [58].

[ToMuMoO 3TOrO, CTEKIOBOJOKOHHBIE IITH(TEI
MMEIOT HHU3KYI0 MEXaHMYECKYIO IIPOYHOCTbH, MO BO3-
JIEICTBUEM MEXAHUYECKOW Harpy3kH U BBICOKOH TEM-
MepaTypbl OHHU TOJBEPTAIOTCS OONBIION NedhopMaIry.
ITornomenue XUIKOCTH TAKXKE OKa3bIBAET HETaTUBHOE
BIIUSTHUE M BENIET K MUKpOIIpocadyuBanuio [50].

JlarHbBIE 00 ycmexe mocie 3HA0A0OHTHIECKOTO JIe-
yeHus 3y00B BeCbMa Pa3HATCSA U COCTABIAIOT OT 18 10
96%. B GonplInHCTBE CilyyaeB OHO OIPaHUYMBAETCS
MIOCTaHOBKOM MTH(Ta U KOMIIO3UTHOH pecTaBpaluey,
B pe3yJIbTaTe Yero MOXKET BOSHUKHYTH OCJIOKHEHHE B
BHUJIE CKOJIa CTEHKH 3y0a WM TpeLuHbl KOpHs [46].

Mo nauueiM M. Zarow et al., [60] cTekI0BOIOKOH-
Hble ITHQTH PEKOMEHAYIOTCS IPUMEHSTH TOJIBKO Ha
MepeHNX 3y0ax M MpeMoIrsipax ¢ HapyIIEHHOW CTPYK-
Typoit 3yb6a Menbmie 50% U ¢ JOCTaTOYHON BBICOTOM
KOPOHKH 3y0a HaJl KOCTHBIM TpeOHEM.

OmHAM 13 TOCIIETHUX N300PETEHUH SBISCTCS CH-
crema OptiPost, npencrapmnstormas U3 ce6s CTymeHYa-
ThIE ITHQTHI, COCTOSIINE U3 HECKOJIBKUX IIMIMHAPH-
YECKUX CTyNEHEH, TMaMeTp KOTOPBIX YMEHBIIACTCS 110
HAaIpaBJICHUIO K BEPXYILIKE KOPHs. Y CTaHOBKA CTYIICH-
YaTeIX MWITU(TOB NoapasienseTcs Ha Tpu dtana. [lep-
BBIM 3TalloM IPOBOAAT yAAJIEHHE IJIOMOMPOBOYHOTO
Marepualia B BEpXHHUX 2/3 KOPHEBOro KaHaJjla MpH Mo-
MOIIM BpALIAIOMNXCS HHCTpyMeHTOB. Ha BTOpoM
9Tane KOPHEBOMY KaHAJIy NMpUAA&Tcs IpeBapUTENb-
Hasl cTyneH4artast (hopma, Al TOTO HUCIIONB3YIOT TH-
JIOTHBIN OOp, KOTOPHIi MOBTOpsAET hopMmy mTHPTA, HO
OTJIMYaeTcss MEHBIINM pa3MepoM. Ha Tperbem stame
MIPOU3BOANTCS 00pabOTKa KaHAJIa KOPHEBBIM HaIlMIIb-
HUKOM, KOTOPBII NIPUIAET IOBEPXHOCTH KOPHS IIEPO-
XOBaToCTh, YTO OOECHEeYMBAET Jy4lIyIo (UKcannio
wrtudTa [31]. Hemoctatku: cucrema OptiPost mocra-
TOYHO MaTepHano3aTpaTHas U3-3a HEOOXOIUMOCTH HC-
MOJIb30BAHUS CHEIMANbHBIX BPALIAIOIUXCA HHCTPY-
MEHTOB ¥ HIMEET CII0)KHOCTH yCTaHOBKH.

A Jl. @uctonos, C.II. Pyorukosud [34] mpemio-
MM KOMIIO3UTHO-apMHPOBAHHYIO KyJIbTEBYIO INTH(-
TOBYIO BKJIAJKY, JUI M3TOTOBJICHUSI KOTOPOH HCIOJNb-
3YIOTCSl OCHOBHOH M JOIOJIHUTEJBHBIE CTEKIJIOBOJIO-
KOHHBIE IITUQTH, IO MHEHHIO aBTOPOB, OHH
YCUJIMBAIOT PETEHIMIO KYJIbTEBOW YacTH M PaIHO-
HAJIBHO PACHPEICIIAIOT KeBaTEIbHYIO HArPYy3KYy.

Taroke B mocienHee BpeMs NMPUMEHSIOTCS CTaH-
JapTHeIe WITUQTHI U3 KepaMukH. [Ipumenenue mtud-
TOB U3 KEPaMHKH SIBISIETCS Pe3yIbTaTOM HCCIIEOBa-
HU B o0Onactu OHWOCOBMECTUMBIX MAaTEpPHAJIOB,
HalpaBJICHHBIX HA IIPEOJOJIEHHE OTpaHNMYCHUH, CBA-
3aHHBIX C HE3CTETUYHOCTHIO METAJUTMYECKHX INTH(]-
TOB. OTH HeraTUBHBIE 3(P(PEKTH MOTYT OBITH BBI3BAHBI
KaK IPOJYKTaMH KOPPO3WH, HaKaIUIMBAIOIIUMHUCS B
TBEPABIX U MATKHX TKAHSX, TAK U TEMHBIM IIBETOM, U
HENpPO3payHOCThI0 METAUIMYECKUX IITH(PTOB, YTO
HETaTUBHO BJIMSAET HA 3CTETUKY [24].

Eme oaHOW pa3sHOBUAHOCTBEO BOCCTaHOBUTEIIb-
HBIX KOHCTPYKLMI HpPU 3HAYUTEIHHOM Ppa3pyLIeHUU
KOPOHKOBOI yacTu 3y0a ciyXaT 3HIOKOPOHKH, KOTO-
pBIe MPEACTaBISAIOT U3 ce0s MOHOJIIMTHYIO Kepamude-
CKYIO KOHCTPYKIHIO, XapaKTepU3yIOIInecs OYeHb TOU-
HBIM TIPHJIETaHUEM, IIPU KOTOPOM ISl YITydIICHHUS ajl-
r'e3UU COXPaHAeTCs MAaKCUMaJIbHOE KOJIMYECTBO HMAJIH.
KoHcTpykumst ycraHaBnuBaeTcs B 00JacTh ITyJIblap-
HOH KaMephl, He 3aTparuBas IpH 3TOM KOPHEBBIX KaHa-
JI0B. MOTyT paccMaTpUBaThCs Kak ajlbTepPHATHBA IOJI-
HBIM KOPOHKaM I[P BOCCTAHOBIICHHH JKEBaTEIbHBIX
3y00B, OCOOCHHO C HHU3KMMHU KIMHHYECKHMHU KOPOH-
kamu [19; 41; 43; 48; 51; 54; 68]. Ix npeumymecTna:
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MUHUMaJbHas 00paboTka TkaHel 3y0a, a 3a CYeT OJTHO-
POIHOCTH KOHCTPYKIIMU CHIDKACTCS HAIIPSHKESHUSI B HEH
[45]. HepoctaTku: puck nepenoma KOpHs U3-3a pa3HO-
CTH MOJyJISl YIIPYTOCTH KEPAMUKH U IEHTHHA, a TaKXkKe
HEBO3MOXKHOCTU HMX MCIOJIB30BAHUS NPU OTCYTCTBUU
KIIMHUYECKOU KOpoHKH 3yba [12].

ITo MHenuto psina aBTOpoB, [37; 25], UHOAUBUY-
albHBIe ITH(QTOBBIC KYyJbTEBbIE BKIAIKH OOECIeqH-
BaloT Hamboinee 3pPEeKTHBHBIN, CTAOMIBHBINA U TOJTO-
CPOYHBIH pe3yIbTaT BOCCTAHOBJICHHSI KOPOHOK pa3py-
IMIEHHBIX 3y0OB NPM COXPAaHEHWH LEJIOCTHOCTH U
CTAaTHKH KOPHS B OTJIMYHE OT CTAHJAPTHBIX IITU(TOB.

IItudToBas KynbTeBas BKIAIKa MPEACTABISACT U3
ce0sl JUTYI0 METALTMYECKYI0 JIHMO0 KepaMHYECKYIO
KOHCTPYKLHIO, KOTOPYIO IIOCPEICTBOM ITH(HTOBOH Ha-
CTH (UKCUPYIOT B KaHalle 3y0a, a Ha ee KyJIbTECBYIO
4acTh U3TOTABIMUBAIOT UCKYCCTBEHHYIO KOPOHKY [60].
[IpennoxkeHo 1Ba MeTOJa U3TOTOBJICHUS MITU(PTOBOM
BKJIaJIKH — TIPSIMOM U KOCBeHHBIN. [IpsiMoii criocob n3-
TOTOBJICHHS BKJIIOYAET HETIOCPEACTBEHHOE MOJIEITHPO-
BaHME €€ U3 BOCKA B IIOJIOCTHU PTa C MOCIEAYIOMEH 3a-
MEHOW Ha CIUIaB MeTayuta. JJaHHBIH METOJ OTIMYaeTCs
MPOCTOTON W JENIEBU3HON HM3-32 OTCYTCTBHUS HCIOJb-
30BaHUS JOPOTOCTOSIINX OTTUCKHBIX MaTEpPHAIOB U
JTana W3TOTOBJICHUS OTHEYNMOpHOH Moxemu. Kpome
3TOr0, CYLIECTBYIOT HEAOCTATKU JaHHOTO METOoja:
CJIOKHOCTH, CBSI3aHHBIE C HEIOCTaTOYHBIM 0030pOM
OIEPAIMOHHOTO TI0JISl B 00JIACTH JKEBATENIbHBIX 3y00B;
OTCYTCTBHE BO3MOXKHOCTH IIPEIBAPUTEIILHON IpHIa-
COBKHM BKJAJIKHM Ha palOoueil T'MIICOBOMI Mojenu, 4To
YBEIMYMBACT BPEMs IPHIIACOBKH €€ B IIOJIOCTH PTa;
BO3MOXKHOCTb TEPMHUECKOW TPaBMBI TKaHEH IMOJIOCTH
pTa B MOMEHT MOJCIHMPOBAHUS TOPSYUM MOJIEIHPO-
BOYHBIM HHCTPYMEHTOM; OOIbIINE BpPEMEHHBIC 3a-
TpaThl Bpaua Ha MOZEIMPOBaHKE BKIAA0K [28].

[Ipu cpaBHUTENTHLHOM aHANM3€ MPSIMOTO METOMA C
MOMOIIIBI0 MOJIETUPOBOYHOTO BOcKa «JlaBakc» u Ge3-
30JIbHOM MOJIENTMPOBOYHOM TacTMacchl «Pattern Resin
LS», mocnenuuii mokaszan Haubojee BBICOKYIO TOY-
HOCTh HM3TOTOBJICHHS KOHCTPYKLHH, YTO IO3BOJIHIIO
CHH3UTH IIPOIICHT OCIOKHEHHH [1].

B coBpemeHHOI1 opTOonennYecKo cTOMaTOIOTuU
yare /Uil U3TOTOBJICHNUS KyJIbTEBBIX IITH(TOBBIX BKIIa-
JIOK IPUMEHSIOT KOCBEHHBIH METO/, TIPH KOTOPOM MO-
JETTMPOBAHNIO BKJIAAKH HPEANIECTBYET KIMHUYECKUH
JTaI MOJMYYeHUsT OTTHCKa ¢ 3yOHoro psinma [37]. B oc-
HOBHOM IITHU(TOBbIEC BKJIQJIKH H3TOTABIMBAIOTCS METO-
JIOM JIMThSI U3 CIUIaBOB MeTajula, Jaie Bcero u3 KXC
(K00aIBTOXPOMOBOTO CIIABA).

HUccnenoBanus, nposeaeHHbie A. B. 'yMeHHBIM 1
Ip. [5], moATBEPKIAIOT TOT QaKT, UTO JJIsT BOCCTAHOB-
JIeHWs KOPOHKOBOM dYacTW 3y0a NpearnouTHTEIbHEee
MIPUMEHEHNE KYJIbTEBBIX INTH(PTOBBIX BKIAI0K, TAK KaK
obecrieunBaercs Ooyiee IUIOTHAsE (UKCAlMs B KaHale
KOPHS U UCKJIIOUYAETCS PUCK OTJIIOMa KOPOHKOBOM 4acTH
3yba, a Takke YMEHBIIAIOTCS pPAaCKIMHHUBAIOIINE
Harpy3KH Ha KOPEHb.

KpurepusiMn  BBICOKOTO KaudecTBa KYJIBTEBOH
mTH(TOBOM BKIIaJKHU SBILSIFOTCS: HAJAEXKHAs (PUKcanus,
paBHOMEpPHOE pacIpesieieHne TaBICHUs Ha IMOBEPX-
HOCTB TIPU aKTe KEBAHUS, JIIUTEIBHBII CPOK CITYXOHI,
XOPOIINH YPOBEHB 3CTETUKH [46].

[To raHHBPIM MHOTHX aBTOPOB, HANOOJIEE MOITYIISP-
HBIM METO/IOM BOCIIOJIHEHHSI yTPaueHHBIX TKaHel 3y0a
MPEJCTABISICTCS UCIIOJIL30BAaHUE KYJIbTEBBIX IITUDTO-
BBIX BKJIAJIOK B KOPEHb 3y0a ¢ MOCICIYOIUM HOKPBI-
THEM UCKYCCTBCHHOW KopoHko# [3; 4; 13; 17; 29; 30;
40; 53].

M.C. TlonysH u nap. [26] yTBepkIawT, 4YTO Yy
91,1% nauneHTOB ynaercst NOOWUTbCS YJOBIETBOPHU-
TENBHBIX OTJAJICHHBIX Pe3yJIbTaTOB IPHU BOCCTAHOBJIC-
HUM KOPOHOK 3yOOB NPHU MOMOIIM IITH(PTOBBIX KOH-
CTPYKIIMU ¥ HCKYCCTBEHHBIX KOPOHOK.

Psan aBTOpoB cxoamTCcs BO MHEHHH, YTO TIPHU HH-
nexce pasHOM 0,55-0,6 TIOKa3aHO M3TOTOBIICHUE BKJIA-
1ok, a ipu 0,6-0,8 mIoMOHpOBaHUE U HCIOJIH30BAHUE
UCKYyCcCTBEHHBIX KopoHok. Munexc MPOII3 (unpexc
pa3pylICHUS OKKITFO3HOHHON MOBEPXHOCTH 3y0a) mpe-
BobIaOImui 80% roBOpuT 0 TOM, YTO BOCCTAHOBJICHUE
KOPOHKOBOH 4acTu 3y0a Mpu MOMOIIHU IIOMOHPOBOY-
HOTO MaTepuana HEBO3MOXXHO M ONTHUMAJIbHBIM CITy-
JKHUT KyJIbTeBast ITH(TOBAs BKIaaka [25; 27; 35].

o nannsiM C.C. Komnesa u ap., [15]; A.P. Opte-
csiHa [40] HyX1aeMOCTb B U3TOTOBJIEHUH KYJIbTEBBIX
mTA(TOBBIX BKIANOK coctaBisieT 3,32% - 6,2% ot
BCEX OPTOIEANICCKUX KOHCTPYKITHHA.

[IpoBenennsie uccnenoanus A.M. TUXOHOBBIM
[15] memoncTpupytoT, uto 85,9% 3y0OOB, MOKPHITHIX
HUCKYCCTBEHHBIMH KOPOHKaMH, OBUIM JCMyJIbIITHPO-
BaHbl, 1pu 3ToM B 50,3% ciyvasx Ha HUX ObLIM M3ro-
TOBJICHBI MITH(TOBBIC KOHCTPYKIMHU. JIUThIC ITUHTO-
BbIC BKJIAJIKH B CTPYKTYpE MITH(TOBBIX KOHCTPYKIUH
3aauMaroT 90,9%, kepammueckue BKmagku — 2,2%,
KOMIIO3UTHBIC OMOPHI Ha CTEKIIOBOJIOKOHHOM IITH(TE
—-6,9%.

ITo nanaeiM B.M. Manatnna, H.M. Ilononeiank
[7] 57,4% Bpaueii cTOMaTOJIOIOB €KEAHEBHO CTaJIKH-
BAIOTCS C TPOOIIEMOI BOCCTAHOBIICHHS pa3pyIICHHON
KOPOHKOBOM 4acTH 3y0a. JlaHHBIe aHOHUMHOTO OIIpoca
MOKA3bIBAIOT, 4TO 62,1% Bpadeii s BOCCTAaHOBIEHHS
3y0a ¢ paspylieHHeM KOPOHKOBOH uacTu Ha 2/3 oT-
JAIOT TPEANOYTeHNE KOHCTPYKIUSAM, COCTOSIIIMM U3
JUTOH KyIbTeBOH MITH(HTOBOH BKIAIKN U UCKYCCTBEH-
HOH KOPOHKH M JHIIb 5,3% OMPOIIEHHBIX CIIeUalu-
CTOB, HCIOJB3YIOT CTEKIOBOJIOKOHHBIA INTH(PT C TIO-
CIIEAYIOMICH TOCTAHOBKOW KOMIIO3UTHOH ITJIOMOBI.

[posenennas A.B. LlumbanucToBeM U 11p., [36]
CpaBHUTEIbHAS SKOHOMHUYECKAs OLlEHKA IPOTE3UPOBa-
HUSl TAICHTOB HECHhEMHBIMH 3YOHBIMH IIPOTE3aMU
MTOJITBEPIFIIA, YTO AJIS IOBBIIICHUS HAJC)KHOCTH OPTO-
NEANYECKUX KOHCTPYKIUI ClieJlyeT MPUMEHSTh KYJb-
TeBble MTU(TOBBIE BKJIAIKH, a HE HCHOJIb30BaTh
HETOJHOIICHHBIE aHKEPHBIE IMTHU(THI.

CnegyeT OTMETHTh, YTO B HACTOSIIEE BpEMS
HalpaBJICHHWE, KOTOPOE M3ydaeT dIKOHOMHUYECKYIO d(h-
(DEeKTUBHOCTh OPTOIEAMYCCKIX KOHCTPYKIIMHA Malo
n3ydeHo [2]. Hanbonee noMuHupyromum oOCTOSTENb-
CTBOM, IT0 KOTOPOMY MAIEHT ONpeaessieT BHIOOp op-
TONEINYECKOM KOHCTPYKLUMH CIHyKuT e€ mneHa. U B
psne ciydaeB 3TOT BBIOOP OCYILECTBIIETCS O€3 ydera
KIIMHHYECKHUX MOKAa3aHUMN, 9TO OE3YCIIOBHO MOXKET MPH-
BECTH K HEYJIOBJICTBOPHUTEIHHBIM pe3yJbTaTaM Jieue-
HUSI. YCTAHOBJIEHO, YTO BOSHUKHOBEHHME OCJIOKHEHHM
3yOHOTO MTPOTE3UPOBAHMS B TAPAHTUIHBIC CPOKH U TIO-
CIeyolIee UX yCTPaHEHHE TPeOyeT MOTIOTHUTEIbHBIX
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3aTpat pabodero BpeMEeHH Bpadeil U 3yOHBIX TEXHUKOB.
DTO B CBOIO 0Yepe/Ib BICUET 3a COOOH IKOHOMUIECKUE
YOBITKH JIE4€OHOTO YUPEXKICHHUS, @ B HEKOTOPBIX CITy-
Yasx ¥ CaMUX MAlMeHTOB (BHE TapaHTHIHBIX CITyyacB),
KOTOpBIE HEM30EKHBI N3-3a JOTIOJIHUTEIILHBIX METOL0B
o0cne1oBaHus, JICUCHHUsT ¥ MOBTOPHOTO OPTOIEANYe-
ckoro yieueHus [57].

OkoHomuueckas  3(QGEKTHBHOCTh  O3HAYaeT
HaWTydIlIee NCTIOIb30BaHNE MaTepHANbHBIX, (PrHAHCO-
BBIX U TPYIOBBIX PECYpPCOB OOIIECTBA JUI YCKOPEHHUS
JOCTHKEHHS KOHKPETHBIX 1enel. ClieoBaTenbHo, Mo-
Kazarenb 3(PQPEKTHBHOCTH IODKEH XapaKTepPHU30BaTh
MoJy4aeMblii 3P(EKT B CONOCTABICHUH C 3aTpaTaMu
Ha €ro JOCTIDKEHHE. JTO BEIMYMHA OTHOCHUTENbHAS,
OTpa’karollasi pe3ylnbTaTUBHOCTb 3aTPAT Ha OCYIIECTB-
JIEHUE 03/I0POBUTENBHBIX Mep [26].

HecmoTps Ha uacToe npUMEHEHHE B MOBCETHEB-
HOM NPaKTUKE KYJIbTEBBIX IITH(TOBBIX BKJIAJOK IIPO-
OneMa IpoTe3npOBaHUsl TALMEHTOB C HU3KUMH U pa3-
PYIICHHBIMH KJIMHUYECKUMH KOPOHKAaMH OCTAaeTCsl HE
penieHHOi. 1 cBA3aHO 3TO B OCHOBHOM C HEYIOBJIETBO-
pUTEIpHON (hHKcaueld MCKYCCTBEHHON KOPOHKH Ha
HHU3KOH KyJIbTEBOW YacTH MTH(TOBOH BKIAIKH.

MHoOTHE HCCIe0BaTeNId NPEATIaraloT PEeIuTh
JMaHHYI0 TMpoOJIeMy IpU MOMOIIN MTH(TOBBIX 3y0OB,
MPE/ICTABISIONIMX U3 ce0sl MOHOJIUTHYIO OpTOIE/InYe-
CKyl0 KoHCTpyKumio. [Tpu aToM mrtudroBslii 3y6 nac-
CHBHO (DUKCHpYETCsl B KOPHEBOM KaHaue 3y0a Ha (uk-
CUPYIOIIUI MaTepHal, B pe3ybTaTe Yero MoIydaeTcs
KOMIUIEKC (IITH(T — KyJIbTEeBasi 4acTh - 3y0) C BHICOKO-
MPOYHOH cBs3bI0. Kpome 3T0T0, IpH OpTOneInIecKoM
JICYCHUH MALMECHTOB C Pa3pyIICHHOW KOPOHKOBOH Ha-
CThIO 3y0a mTH(TOBEIMU 3yOaMu TpeOyeTcs 3Hadu-
TEJIFHO MEHbIIIEE KOJTMIECTBO BU3UTOB K Bpady CTOMa-
TOJIOTY, YTO HECOMHEHHO JIOJDKHO OBITH BBITOJHEE C
9KOHOMHUYECKOH TOYKH 3PEHUSI.

Takum 00pa3oM, MOKHO 3aKITIOYUTh, YTO B HACTO-
slIee BpeMsl y)Ke HH Y KOTO He BBI3bIBAET COMHEHHIT O
HEOOXO/IMMOCTH BOCCTaHOBIICHUSI CHJIHO pa3pylieH-
HBIX 3yOOB. AHanu3 JHUTEpaTyphl MOKa3bIBAET OIPOM-
HOE KOJIMYECTBO METOOB M BapHUAHTOB KOHCTPYKLHUH
JUIA JICYeHHs JaHHOM MaTOJOTHH, KOTOPhIe NMEIOT Kak
MPENMYIIECTBA, TAK U HEAOCTATKH. 3 HUX JOMHUHUPY-
IOIIYIO TTO3UINIO 3aHUMAET METO/I N3TOTOBIICHUS KYJIb-
TeBOM MITU(TOBOI BKIAAKH C MOCIECIYIONIMM €€ I0-
KPBITHEM HCKYCCTBEHHON KOPOHKOM (3a4acTyro MeTall-
JoKepaMHu4eckoi). JlaHHBIA MeTox, IO MHEHHUIO
MHOTHX aBTOPOB, SIBJISICTCS «30JIOTBIM CTaHIAPTOM.
Ho, HecMOTps Ha 3HAYHUTENIBHBIE YCIIEXH, JOCTUTHYThIE
B U3TOTOBJICHUH BBIIIEYKA3aHHOW KOHCTPYKIIUH KOJIU-
YEeCTBO OCJIOKHEHUH MOCIIe BOCCTAHOBICHUS Je(PEKTOB
TBEPJBIX TKaHEH 3yOOB, OCTAaeTCs HOCTATOYHO BBICO-
KnM. M 1o Goipmiei CTemeH! 3TO CBA3aHO C OTCYT-
CTBHEM HEOOXOJMMOTO KOJIMYECTBAa MeCTa MO/ HCKYC-
CTBEHHYIO KOPOHKY, YTO, HECOMHEHHO, IIPUBOJIUT K Ya-
CTBIM  PAacIEMEHTHPOBKaM KOPOHOK M  CKOJIaM
00JIMIIOBOYHOT'O MaTepHaa.

Kpowme storo, He mocineiHee 3HaY€HHE HMEET CTO-
MMOCTB U3TOTOBJICHHS] OPTOIIEJMIECKO KOHCTPYKIIHH.
Bribop crocoba nedeHHus MOIDKEH yYUTHIBAThH ONTH-
MaJIbHOE COOTHOIIEHHE KIMHHUYECKOW W IKOHOMHYE-
CKOH 11es1eco00pa3HOCTH. B CBS3M ¢ 3THM aKTyaIbHBIM

CITy’XHT UCCIICJOBAHMS 10 CPABHEHUIO PA3IMYHBIX Ba-
PHAHTOB IITH(TOBBIX KOHCTPYKIMH B YCIOBHSX KO-
HOMHUECKOH 3 PEKTUBHOCTH.

O4eBUAHBIM SIBISIETCSI HEOOXOAUMOCTH YCOBEpP-
LIIEHCTBOBAHUSI METOIOB HM3TOTOBJICHUS IITH()TOBBIX
KOHCTPYKIHUH JUI1 BOCCTAHOBJICHHS Pa3pyILIEHHBIX U
OTCYTCTBYIOILIUX €CTECTBEHHBIX KOPOHOK 3y00B, OCHO-
BaHHBIX HA MaTeMaTHYECKOM MOJECIUPOBAHUU U Npe-
BapUTEIIBHBIX 3KCIIEPUMEHTOB, KOTOPHIEC TTO3BOJIAT HC-
KIIFOYUTh HEyJayHble BapUaHTHl IITH(TOBBIX KOH-
CTPYKLUMH M TPENJIOKUTh ONTHUMAJIBHBIM BapHaHT,
KOTOPBIA B  IIPOIECCE OKCIUTyaTallud  BBI3OBET
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