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IHNOTEHHHWAJBHO HE PEKOMEHJIOBAHHBIE JIEKAPCTBEHHBIE HASHAYEHUWS HA
YPOBHE IIEPBUYHOTI'O 3BEHA TOKNJIOMY HACEJIEHUIO: KPUTEPUU BEERS 1
STOPPSTART

Abstract. Older people are particularly vulnerable to adverse effects from medicines, partly due to
pharmacokinetic and pharmacodynamic changes in ageing, and also because multimorbidity and complex drug
regimens involving multiple medicines (polypharmacy) are common in this age group. Potentially inappropriate
prescribing is one of the main risk factors for adverse drug events in older people. Potentially inappropriate
prescribing is the use of medicines in circumstances where the risks outweigh the benefits or where a safer or
better alternative exists. This literature review aims to determine prevalence and type of potentially inappropriate
prescribing in community-dwelling older people across world, as well as identifying risk factors for potentially
inappropriate prescribing.

AHHOTa].[l/Iﬂ. TToxxunibie JIIOau 0COOEHHO YA3BUMBL K M0OOYHBIM 3(1)(1)6KT3M JICKApCTB, OTYACTHU H3-3a
(1)apMaKOKI/IH€TI/I‘I€CKI/IX u (bapMaKOI[HHaMPI‘IeCKI/IX H3MEHEHHUI I[pyu CTapCHUH, a TaKIKE U3-3a TOTO, UYTO B 3TOH
BO3PACTHOH I'pyIIe, pacIpOCTPaHEHB! MyJIbTUMOPOUIHBIE U CIOKHBIE CXEMBI MPHEMa JIEKapCTB, BKIIIOYAIONINE
HECKOJIbKO JieKapcTB (monumnparmasusi). [loTeHnmanbHO HenpaBuiIbHOE Ha3HAUCHUE JIEKAPCTB SIBJISIETCS OJTHUM U3
OCHOBHBIX (DAKTOPOB pHCKA HEXKENNATENBHBIX JIEKAPCTBEHHBIX SIBICHUN y MOXWIBIX Jifofel. [loTeHmansHo He
PEKOMEHIOBAHHBIC JICKAPCTBCHHBIC HA3HAYCHUA — 3TO UCIIOJIB30BaAHUC JICKAPCTB B 06CTO}ITCHBCTBaX, KOorzaa pucKu
MEPEBEIIMBAIOT MPEUMYIIECTBA, WM KOTJ/Ia CYIIECTBYeT Ooyiee Oe3omacHas WM JIydilas albTepHATHBA. DTOT
JUTEpaTypHBI 0030p HampaBJIeH Ha ONPEAEIeHHE pACIpPOCTPAHEHHOCTH M THIA IIOTEHIMAJIbHO HE
PCKOMCHAOBAaHHbBIX Ha3HAYCHUH JICKApCTB MMOKWJIBIM JIFOJAAM, MIPOKUBAIOIIHUX B COO6H.[GCTBaX 10 BCEMY MI/Ipy, a
TaK>KXE€ Ha BBIABJICHHC (baKTOpOB PpHUCKa MOTECHIIUAJIBHO HE PEKOMCH/JOBAHHBIX Ha3HAYCHUH.

Keywards: potentially inappropriate prescribing, potentially inappropriate medications, criteria BEERS,
criteria STOPPSTART, drugs adverse reaction

Knioueswvie cnosa: NOMEHYUAIbHO He peKomeHdoeaHthe JIeKapCmeernnble HA3HAYEeHUsl, NOMEHYUAIbHO He
pEKOMeHaoé’aHHble JlekapcmeernHvle cpedcm@a, nomeHyuajibHo Henodxodﬂume HasHaveHus, Kpumepuu
STOPPSTART, kpumepuu BEERS, aexapcmeennvie nobounvie peaxyuu

CrapeHue HacelleHHsl sIBJISIETCSI OOLIEMHUPOBOI  yBeNMUYEHHEM JOJIM JIMI| cTapiiero Bo3pacra. Ecinu B
TeHAeHIWeW g  OonpmmHCTBa crpaH  Mmupa. 2014 romy B Kasaxcrame >xutenm crapiie 65 mer
CoBpemeHHast ~ neMorpadudeckas  cuTyamuss B cocTaBisuin 6,8% oT Hacenenus, To Ha koner 2018
Kazaxcrane Tak ke XapakTepusyercs IWHAMUYHBIM  roma — 7,5%.
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CornacHO MPOTHO3HBIM JTaHHBIM, B CTpaHe OyaeT
HAOJIOAThCS YBEIMYCHHE IMOYTH B JiBa pas3a JoNd
MOXKHUIIBIX JIOJICH OT 65 jer u crapumie, U Oyxaer
coctaByATh 14,1% ot obmeit momysinuu B 2050 romy.
CtouT OTMETUTh, YTO MO Bo3pacTHOH mikame OOH
Hacenenue PK cuuraercs crapeim. [1]

Omuoit w3 HEHTpPANBHBIX ~ TpobieM B
KIMHAYECKON TPaKTHKE SBISCTCS pPAlHOHANBHAS H
Oe3omacHas (hapMaKkoTepanys MAIUCHTOB ITOKAIOT0 U

CTap4ecKoro Bo3pacta. B  mHOXWIOM Bo3pacte
NAleHThl, Kak [PaBWIO HMEIOT  HECKOJbKO
XpOHHYECKHX 3a00NeBaHWA — MYJIbTUMOPOUIHEL,
BCJIC/ICTBUU 4ero BBIHYKJICHBI MOJTy4aTh
OJJHOBPEMEHHO HECKOJIBKO JIEKapCTBEHHBIX
npernaparoB. B uccinenoBaHMM, TPOBEICHHOM B

loTnanauu, BEISBICHO, YTO Y OOJIBIIMHCTBA JIIO/ICH B
Bo3pacTe crapimie 65 JeT ecTh 1Ba WIM Ooee
XPOHUYECKHUX 3a00JIeBaHUH, a y OOJBIIMHCTBA JIIOIeH
B BO3pacte crapiie 75 jer - Tpu uimu Ooiee. [2].
[TarieHTI TOXHIIOTO H  CTApYeCKOro  BO3pacTta
TIOJTBEPKCHEI BO3PaCTHBIM (U3NOTOTHICCKIM
W3MEHCHUSAM, KOTOPEIE BIHAIOT Ha (hapMaKOKIHHETHKY
1 (hapMaKOIMHAMHUKY JIeKapcTB. [10>KMIIbIe IFOIH 9acTo
HE BKJIIOYAIOTCS B  KIMHWYECKHE  HCIIBITAaHUI
JICKapCTBEHHBIX  IpemapaToB, IO  3THYECKUM
MOJIOXKEHUAM WM BBHUIY BO3PACTHBIX H3MEHEHUH,
MOJIMMOPOUTHOCTH, TIO3TOMY IIPH BBIOOpE Ipenapara u
HEOOXOAMMOIM  JIO3UPOBKM  4Yallle BCEro  BpayH
OPUEHTUPYIOTCSI Ha Ppe3yJbTaThl, IOJy4YeHHblE Ha
6osiee Mos0/10# BeIOOPKE. [3,4]

Bo BceM Mupe oTMedYeHa TEHACHIUS K POCTY
MOJIMTIparMa3uil — Ha3HAUYCHHWIO Oollee 5 mpemapatoB
OJTHOBPEMEHHO. [lo  maHHBIM  WCCIEIOBaHUS
npoBeneHHoro B Illommanamu, mONA  B3POCIBIX,
MOJy4aBIIUX > 5 nekapcTBs, yBenuumnack ¢ 11,5% no
20,8% B mepuon ¢ 1995 no 2010 rox, a mons > 10
ytpounack 10 5,8%. KonudecTBo 103MpOBaHHBIX
JIEKapCTB 3aMETHO BO3pacTajio ¢ Bo3pacToMm. Jlond
B3pOCTIBIX c MOTEHIHATIBHO CepbEe3HBIMU
JIeKapCTBEHHBIMH B3aMMOAEHCTBUAMH BBIpocia ¢ 5,8%
B 1995 rony nmo 13% B 2010 roamy. [5] OcHoBHOMH
(hakTop pHUCKa MOJTUTIParMa3uu - 3TO
MOJMMOPOUIHOCTb, TIO3TOMY IIOKWJIBIC TTallUEHTHI
Oonee moxmBepkeHBl monumparmazuu.[2, 5] B
KazaxcTrame  mpoOBOOMIOCH  HWCCIENOBaHWE IO
W3yYCHUIO NPAaKTUKHA HA3HAYCHUS JIEKapCTBEHHBIX
CPE/ICTB M UCIIOJIb30BaHHs (DOPMYIISIPHBIX IpEnapaToB
Ha ypOBHE IMEPBUYHON MEAMKO-CAaHUTAPHOU MOMOIIU
o HMHJIMAKATOpaM Bcemuphoii OpraHu3anuu
3paBOOXPAaHEHHUA, B KOTOPOM OBUI  NPOBEAEH
PETPOCHIEKTHBHBIN aHaau3 amOyJIaTOPHBIX KapT BO
BCeX permoHax crpansl B mepuox ¢ 2011 mo 2015 roxa,
IO pe3ynbTaTaM KOTOPOrO B CpPEAHEM MAlUEHTY
Ha3Ha4aeTcsl OKOJIO TPEX JIEKAPCTBEHHBIX CPeACTB (2,5
en.). Ilo MHeEHHIO aBTOPOB HCCIIEHOBaHMsS, MO
pe3yabTaTaM UCCIIEN0BaHUs CIENYET, YTO B CPABHEHUU
C PEKOMEHAYEMBIMH MEXIYHapOAHBIMU HOPMaMU
MMEIOTCS IPU3HAKU MAJIOH MOJHMIparMasum.[6]

Bo MHOTHX HCCIEZOBaHHMAX BBISBICHA NpsSMas
CBA3b  MEXIy  IOJIMIIparMasMed W 4acToTod
HEeKeNaTeNbHBIX JIeKapcTBeHHBIX peakiuii (HJIP). [5,
7] HexenatenbHbie JiekapcTBeHHbIe peakmuu (HJIIP)

win HeOnaronpusTHele nodounsle peakuuu (HIIP) —
omnpexneistorcst BO3 kak jito0ble HenpegHaMepeHHbIE 1
BpEIHBIE JJIsI YeJIOBEKa PEaKLuK, KOTOPhIC BO3HUKAIOT
IIPU  HMCIOJb30BAaHUHU JIEKApPCTBEHHOT'O Ipenapara B
PEKOMEHIyeMBIX n03ax. [1o JaHHBIM JHUTEpaTypsl NpU
Ha3HAYeHUH S5 JIEKapCTBEHHBIX IPENapaToB pPHUCK
Bo3HHKHOBeHH HJIP okomno 5%, a npu Ha3HaueHHH 6
n OoJree MpenaparoB — pUCK Pe3Ko Bo3pacTtaet 110 25%.
[7]. OTHOCHTENBHO BBICOKHE MOKa3aTelIn
UCTIONB30BAHMUA JICKAPCTB TOXKHWIBIMH JIIOABMH B
COYETaHMH C (U3HOJIOTHYECKUMH H3MCHEHHAMH,
CBSI3aHHBIC CO CTapeHHEM, TaKHe KaK CHIDKCHHE
MOYEYHOTo BbIOpOca, (YHKIMU TI€YEeHH, YPOBHS
CHIBOPOTOYHOTO aJIbOYMHMHA, a TaKKe CHIKCHHUE
00ILEero KOJIMYeCTBa BOABI B OPraHU3Me M MBIIIEYHOI
Macchl yBEJIMYMBANOT pacnpocrpaHeHHocts HJIP u
CMEPTHOCTH, CBSI3aHHOW C mpHEeMOM JiekapcTs. [8, 9]
Cample pacpoCTpaHEHHbBIE ONACHBIE HEXEIATEIbHbIE
JIEKAapCTBCHHBIE DEAKIMN Yy MOXWIbIX HalMCHTOB!
KETyOYHO-KHIICYHbIE KPOBOTEUEHHS, KOTHUTHBHBIC
HapyUICHUs, NEMEHIHUS, MaACHHsS, MacKHPOBaHHBIC
STH30/1BI THITOTJINKEMUH, HapylIeHHe
MOYEHCITYCKaHUs, THIOKaINHEeMus], THIIepKaIniieMust
u gpyrme. [10, 11, 12] He6naronpusTHbie
JICKapCTBEHHbIE PEAKIHU TPYJHO OOHAPYXKHUTH Y
MOKWJIBIX  TAllMeHTOB, IOCKOJBKY OHH  4acTo
MIPOSIBJISIFOT HeCcHeUn(pUYECKUe CUMITOMBI, TaKUEe Kak
BSUIOCTh, CIIyTaHHOCTh CO3HaHHs, Opex, IaJeHHs,
3anopsl U Jenpeccud. IlageHus U cBA3aHHAs ¢ ATUM
TOCTINTATIM3ALMs], ACCOIMUPOBAHBI CO 3HAYMTEIHLHOMN
cmeptHOocThi0. B CIHA ©Gomee 100 000 cmepreit
MIPOHUCXOIAT €KETOHO M3-3a JICKAPCTB CTOMMOCTHIO 85
Muwuapaos nomwtapo B rox [13]. Ilo naHHBIM

CHCTEMaTHYecKoro o03opa 43-X HCcIenoBaHUH,
npoBeaeHHbIM CTedanu Tau u ee KoJuIeraMu, CpeIHss
pacnpoCcTpaHEeHHOCTh HE)KeJIaTeNbHbIX
JIEKapCTBEHHBIX peaklMii Ha ypOBHE TEPBUYHOTO
3BEHA COCTaBJISIET 9,6%, 1oKa3aTeib
pacnpoctpaneHHoct HIJIP  mias  moxuniblx I
cocraBun 16,1%, uYrto B TpHM pa3a IIPEBbIMIACT

TOKa3aTeJib y OCTAJIbHOI'O HACCICHUS. HexenarenbHbie

JIEKAapCTBCHHBIE ~ PEaKIMM MOTYT TIPHBECTH K
JIOTIOJTHUTENBEHBIM BU3UTAaM K Bpady, TOCTIUTAIN3ALNH,
TpaBMam, YXYIIICHUIO (YHKIIMOHHPOBAaHUS

opraHm3Ma H jgaxe cmeptd [14]. [ns onTuMmH3anuu
(hapMaKoTepariy y MOKWIBIX MalUeHTOB HCIIOIb3YIOT
«OTPaHMYHTENbHBIE MEpPEeYHH», KOTOpPHIE CIIyKaT
«MHAMKATOpaMH PALMOHATBHOCTH (papMaKoTeparimy.
OTH «OrpaHUYUTETHHBIE IEPETHNY» UCTIOIB3YIOTCS IS
onTuMu3anuy (Qapmakorepanuu, a TaK Ke
BBISBJICHUS TOTEHI[MAJIBHO HE PEKOMEHIOBAaHHBIX
JIEKapCTBEHHBIX HA3HAUYEHWH y NI cTapme 65 JeT.
[ToTeHanbHO HE PEKOMEHOBaHHBIE JIEKAPCTBEHHbBIE

cpenctBa  (ITHJIC)  (potentially  inappropriate
medicationes, PIMs) 581071 MIOTEHIIHAIEHO
HEPEKOMCH/IOBAHHBIE JICKAPCTBEHHBIC HA3HAYCHHS

(ITHJIH) (potentially inappropriate prescribing, PIP) —
3TO o0t TEPMUH, BKJIFOUATOIIHI
HEKOHTPOJIMPOBAHHY IO TOJIUTIPArMasHuio,
JIEKapCTBEHHBIC HA3HAYEHHWS, MPEICTABISIONINEC B
GoJbIIIeil CTETEHN PUCK, YeM TIONb3Y IS MAIHEeHTa, &
TaK K€ HEKaYeCTBEHHBIC HA3HAUCHUS, CBS3aHHBIC C
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TUI0X0H BpaueOHoi npakTukoii [15] [ToreHunansHo He
PCKOMEH/IOBaHHBIE ~ JICKAPCTBEHHBIE  Ha3HAYCHMS
YBEJIMYHMBAIOT YacTOTY TOCHHUTAIU3aLUi, 000CTpeHnit
U ctoumocTh Jieuenus. [10,11,16, 17]]rpma

Camble pacnpocTpaHeHHble M IIMPOKO
HCIO0JIb3yeMble «OTPAaHUYUTeIbHBbIE TEePeYHH» -
kputTepuu bupca u kpurepuu STOPP/START.

AMepukaHckuii qoktop Mapk Bupc B 1991
roay ony0IMKOBAJ nepBblii CIHCOK
JIeKapCTBEeHHBIX npenaparos, Ha3HAYEHHUS
KOTOPbIX He00X0AMMO u30eraTb y TMOMKHJIBIX
nanueHToB - «kputepuu bupca» (Beers Criteria). B
2012-m u 2015, 2019 romax mpu MOAICPKKE

AMepUKaHCKOH repuaTpuuecKon accolMalnuu
KpPHUTEpUH OBLIM MEPECMOTPEHBI M JOMOJHEHBI. Llens
KpUTEpUEB —  MpPEJOTBPATUTH  HEXeJaTelbHbIE

IIpumep xkpurepues bupca.

oOOYHBIC PEaKLMU y MAIMEHTOB crapuie 65 Jer u
IIOMOYb Bpauam B panMoHaIbHOM BEIOOpE
Ha3Ha4YaeMBbIX JICKapCTB, a TAK)Ke OOyYUThH MAIIUEHTOB
pa3yMHOMY ux HCIIOJIb30BaHHIO. ITomumo
CTaHIAPTHBIX TpPEX pa3felioB: MOTEHIHAIbHO He
peKoMeHIyeMble JiekapcTBeHHble mpenapatsl (JIIT),
MOTEHUMAIbHO He pekoMeHayemble JIII mauuenTtam c
OIIPEACICHHBIMA 3a00JI€BaHUSIMH W CHHAPOMAaMH,
mpenaparsl, KOTOpPBIE  CIEAYyeT TPHMEHATh C
OCTOPO’KHOCTBIO, KPUTEPUH OBLTH JOTIOJHEHBI HOBBIM
paszmenom: JIII, KoTopeIX clemyeT u30eraTh WIH
MIPOBOANTH KOPPEKIUIO JO3BI HA OCHOBAHUH (PYHKIINU
nouek. Kpurepun bupca npuMmeHuMBl KO BCeM
MOXKWIBIM TIALIMEHTaM, 3a HCKIIOYEHHEM TeX, KTO
HY>KJaeTcsl B MaJUIMATUBHOM M XOCHHCHOM MOMOINU.
[18, 19, 20]

Hputepuw Bupca 2019: nexapcTeeHHbIe NPENaparsl,
noTeHUHansHo He pE‘HﬂMEHﬂYEMbIE‘ NOMHNGLIM MNAlWEHTAM

| rpynna/NwwMHH | Obockosanwe | Pexowengaum

Mepsoe NOKONEHWE AHTHIMCTAMMHHBI NpenapaTos (Bcero 15 MHH"):

ManpoRCHEHH

BripamenHbiA

JumenrunpuHat

Ispenrnapani
(nepopanbtbie dopms)

JoHounamun
HapBuHoHcaMuH
HneMacTHi

Mpometazud (nunonbgeq)

AHTHXONHHEPTHYECHWA MuberT:
C BOIPACTOM — YMeHbLLUEHHE
KNMPEHCA; PA3BHTIE
NPUBLIKAHWA NPH MCNOMLI0BAHKMA
B HAYECTBE CHOTBOPHOTO; PHCK
PAIBHTHA CMYTAHHOCTH
COIHAHHA, CYXOCTH BO PTY,
3anopos.

Haberath NpaMeHeHHA

Gﬂ,l'lal'[ﬂ npHMeHeHHES

AHPEHrMAPAMUHA NPY TAMENbIX

Livnporentanun

lanmaxep #w A.p. NOHUIIET, YTO 1O JIaHHBIM
uccnenoBanuit  3a  1991-2006 rox  cpenmHss
pacnpoctpanenHocts [IHJIH ¢ no3unmm xputepuen
bupca, B CIIA u EBpomne B cpenHeM Kosediercst oT
12% na ypoBHe mnepBu4yHOro 3BeHa u 10 40% y

TOCTIMTAJIM3UPOBAaHHBIX ~ OONBHBIX.  MccnemoBaHus,
nposeneHHele B EBpome, ¢ ucmonbp3oBaHHEM
kpurepueB  bupca  maBaim  Gojee  HHU3KYIO

pacnpoctpanenHocts ITHJIH, B cpaBuenun ¢ CILA u
HE COOTBETCTBOBAIM JEHCTBUTEILHON CHUTyaluH, T.K.
MHOTHeE JIeKapcTBa, IPUBEJCHHBIE B KpuTepusx bupca,
He Obutn 3apeructpupoBansl B EBpome. M HaoGopor,
MHOTHE IIUPOKO pacmpocTpaHeHHble B EBpome
mpemnapaTsl He yKa3aHbl B KpuTepusx bupca. [Nammaxep
W ero KOJJIETH B CBOEM JIMTEpaTypHOM 0030pe
o0ocHOBaIN HE00X0ANMOCTh pa3paboTku
EBpomneiickux xputepues s Bersisinerws [THJTH. [18]

Kpurepun STOPP/START Ob1u npeasioxxeHs! B
2008 rony B Mpnanmuu nis ayauta JeKapCTBEHHBIX
Ha3HAa4eHWH, M OBLIM YTBEPXKICHB KOHCEHCYCOM
Iondu. Kpurepum Brmowamu B cebss 65 STOPP
(Screening Tool for Older Persons’ Prescriptions) -
MHCTPYMEHT JUIsl TPOBEPKH HA3HAYCHHUH IOXKMIIBIX

OCTPBIE ANMEPrHHECHIY PEaKLAX
MomeT Beime uenecoobpasto

manueHToB, a takke 22 START kputepust (Screening
Tool to Alert doctors to Right Treatment) - uacTpymenT
CKpUHUHTA I  TOpeaynpexIeHHs Bpadyed o
mpaBuiabHOM JedeHun. B 2015 romy xpurepuun
STOPP/START O6butn nepecMOTpeHs! Tpymmnoi u3 19
skcrepToB U3 13 eBpomeiickux crpaH. [locne
mepecmotrpa kpurepueB B 2015 1. mx obmee wmcio
yBenuuuioch a0 114, skmouas 80 STOPP kputepues
u 34 START kpurepusi. STOPP kpurepun BKIItOUaroT
B ce0s mpemaparsl, KOTOPbIE HE PEKOMEHIYeTCs
MPUMEHATh Y HOXWIBIX JIOACH, W KIMHHYECKHE
CUTyallld, KOTJa PHUCK, CBS3aHHBIA C NMPUMECHEHHEM
JIEKapCTBEHHBIX CPEJICTB B TOXWIOM BO3pacTe,
JOCTOBEpHO MpeBbimaeT ux noisyy. START kpurepun
BKIIIOYAlOT B ce0sl TPOMYCKHM B HA3HAYCHUAX WU
HE00OCHOBAaHHOE HEHa3HauEHHUE NPEnapaToB, KOTOPHIE
KIMHWYECKH T[IOKa3aHbl IAMeHTy H JOCTOBEPHO
npuHecnn Obl mosk3y. Kputepunm paspeneHsl Ha
paszensl o (YHKIMOHAJIBHBIM CHUCTEMaM, a TaK XKe,
YTO OYEeHb YHOOHO, TPEJCTaBICHbl TIPYIIaMHU
nekapctB. [lo MHeHMIO pa3pabOTYMKOB, KPUTEPHUU
STOPP/START wMoryT OBITh WCIOJNB30BaHBl IS
ayauTa JICKapCTBEHHBIX HAa3HA4YeHUH BO  BCEX
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amMOyJIaTOPHBIX W CTallMOHApHBIX  YUYPESIKACHHAX
3paBOOXpaHeHus y moaei crapue 65 ner. Kpurepuun

JOJIDKHBI CII0COOCTBOBAThL YMCEHBUICHUTIO
HCKEJIATCIIbHBIX JICKAPCTBECHHBIX Ha3HaYCHUU
TITOXKUJIBIM JIIO M, CICA0BaTCIBHO, yiay4dmaTtb

Ka4eCTBO YKM3HU MOKUIIBIX MAueHToB. [15]

IIpumep kputepue STOPP Bepcus 2

Paznen B: Cepaeuno-cocynucras cuctemMa

1. Hurokcuu mpu nedennn XCH c¢ coxpaHHOM
(bpaknuneit BBEIOpOCa (OTCYTCTBYIOT YETKHE
JTOKA3aTeNbCTBA MOJIB3HI OT €T0 HA3HAYCHIS).

2. Bepamamun wim IuiaTHa3eM TAOUCHTaM C
XCH NI wmu IV xmacca mo NYHA (Bo3MoOxHO
MPOrPEeCCUPOBAHUE CEPIICUHON HEIOCTATOYHOCTH )

3. bera-aapeHOOMOKaTOp B COYCTAaHHMH C

BEparnaMuiIoM WU JAITHA3EMOM (puck
ATPUOBEHTPUKYJIIPHOI OJIOKAIBI)

Ipumep kpurepueB START Bepcus 2:

Paznen A: Cepaedno-cocyaucrtas cucTema.

4. Tepanus CTaTHHAMH pu
JIOKyMEHTHPOBAHHOM HCTOPHH KOPOHAPHOTO,
nepeOpabHOTO  3a00JIeBaHMS WM 3a00JCBaHUS
nepudepruIecKuX COCYIOB, 32 UCKIIOYCHHEM HHU3KOH
OKUJAEeMOW  TPOJOJDKUTEIBHOCTH  JKU3HM  WJIU

BO3pacTa crapiie 85 jer.

5. Wurubutopsr AIl® (mAIID) nmamueHtam c
CHUCTOJIMYECKOI Cep/IeuHON HEeOCTATOYHOCTHIO H/HIIH
noxymeHtupoBanHoit MBC.

6. bera-agpenoGnokarops! nmpu UBC

MeTaaHanmm3  9YETHIPEX  PaHIOMHU3WPOBAHHBIX
kmuHUYeckux wuccnenoBannii  (PKW) npoBeneHHBII
Xun Teinop nokasa, yTo UCHOIb30BaHUE KPUTEPUEB
STOPP/START cHm)XaeT KOJIMYECTBO MAJCHUI,
SMHU30[0B NICNUPHA, IIUTCIHHOCTH MpPeOBIBaHUSI B
CTallMOHAape, IOCEUIeHUN Mo yxoay (MepBHYHOE U
HEOTJIO)KHOE) M CTOMMOCTh JIeKapcTB. Tak ke
HCclieIoBaHKe Mokaszano, uto kpurepun STOPP Owimn
3HAYUTEIbHO  OoJiee  YyBCTBUTEIBHBIMH  IIpH
OTIpeIeNIeHUH JIEKaPCTB, KOTOPBIE MOT'YT OBITh CBSI3aHbI
¢ HIJIP, uem xpurepun Beers. [21] B PKH,
nmpoBeieHHOM [ammaxepoM ®  €ro  KOJUIETaMH,
coobmarnock, 4to npuMeHeHne kpurepues STOPP /
START B ¢Qopme BMemaTenbCTBa, 3HAYATEIHHO
VIIyYIIHIO KAa4eCTBO Ha3HAYCHHHA. ITO OIEHHBAIIOCH
M0 WHICKCY aJeKBaTHOCTH JICKAPCTBEHHBIX CPEICTB
(cHmxeHne abCOMIOTHOTO pucKa Ha 35,7%) U OICHKE
MH/IEKCa HEeJIOCTATOYHOTO MCIOIB30BAHUS (CHIDKEHUE
abcosroTHOro prcka Ha 21,2%). Do yiyurieHue ObUIo
YCTONUMBBIM B TEUEHHE 6-MECSYHOTO IEpHOAa
HaOmozeHus. PacnpocTpaHeHHOCTh  HajgeHUl U
CMEPTHOCTH OT BCEX NPHYMH ObUla HMXKE B TpyIIIe
BMEIIATEECTBA, HO Pa3Nu4Ms HEe OBITH CTATUCTHIECKI
3HauYUMbIMHU. Taike Obula TEHICHIMS K CHIDKCHHUIO
YaCTOThl  MOCEHIEHUH TEPBUYHOM  MEAULIMHCKOU
MOMOIIM B TEYEHHE IepHOAa HAOJIOAEHHS B TpyIIe
STOPP / START. [22]

B 2009 romy Kpuctun Paitan u n.p. mposenu
nepBoe wuccienoBanue no BeisiaeHuto I[THJIH c
npumeHenneM kpurepueB STOPP START Ha ypoBHe
MEPBUYHOTO 3BeHa VIpmaHACKMM MaIieHTaM CTapIiie
65 7ner, TPOCHEeKTHBHO, B TEYCHHH HECKOJIBKHX
MECSIIEB OIICHWBAINCH JIEKAPCTBEHHBIC HA3HAUCHIUS

1329 nanuentam. Ilo pesynbraTaM HccleIOBaHUS,
xotst 661 oguo ITHJIH mo kpurepusim STOPP Obiio
BBISBIICHO ¥ 17,5%, u 'y 3,9% Obu10 BBISIBICHO Ooee
onnoro ITHJIH. B BeIsiBIEHHBIX ciy4asx Haubolee
4acTO Ha3HA4YalUCh IpemapaTsl Ui JKeITyJIOYHO-
KHIIEYHOTO TPaKTa (MHIMOUTOPBI IPOTOHOBOM MOMIIBI
(WITIT)), HEepBHOW CHUCTEM, OIIOPHO-IABUTATEIHHOTO
arnmapara 1 CepAeYHO-COCYAUCTON CUCTEMBI. B TOM ke
uccnenoBanun oneHuBanu [IHJIH 1o kputepusim
Beers, B pesymprate IIHJIH BoItBieHo y 15,8%
ManueHTos, y 5,5% 6omee ommoro. [23] ABTops
OTMCTHIIH, qT0 Ha3HauYCHHE TTHJIH OBLIIO
acCOIIMMPOBAHO c BO3PacTOM MaIUEHTOB,
MOJIMIIPAarMa3uel ¥ Co CTENEeHBIO MOJTMMOPOUTHOCTH.
B cucremarnueckom o0030pe, TPOBEIECHHOM B
2013 romy Xwun Teislop m ee Kojueramu, OBLIO
MIPOaHATIU3UPOBAHO 13 Ha0II0JaTeIbHBIX
uccinenoBanuii u  omHo PKM ¢ npumenenuem
kpurepuiee STOPP START. WccnenoBanus Obutn
MPOBEJIEHBl B TaKUX cTpaHax, kak Wpnannusa, CLIA,
Kyseiitr, Wcnanuss, Hunepnannet u 1gp. B
HCCIIEIOBAaHUAX B OOIIEH CIOXXHOCTH ydYacTBOBAJIO
okono 344 957 muu Bo3pacTa crapme 65 netr, 99%
KOTOPBIX ObLTH Ha YpPOBHE I[IMCII.
Pacmpocrpanennocts IIHJIH mnmo  pesynbraram
HCCIICIOBaHMs, UMeNa O4YeHb IIMPOKUNA Iuamna3oH, Tak
yactoTa naruenToB ¢ [THJIH, naentudumpoBaHubiM
o xpurepusm STOPP, Bapsuposanace ot 21,4% no
79%; Haubonee 4dacThIMH CIy4yasMH Ha3HAYCHHS
MOTCHIMATIBHO  HENPHUEMIIEMBIX  JIEKapCTB  OBLTH
HaszHaueHus UIIIl mpu s3BeHHON OOJIC3HU B MOJHOM
TepalneBTHYECKOM  nmo3e  Oomee 8 Henens;
JIOATrOCcpoYHBIX (T.6.> 1 Mecsma) OeH30IMa3CIHHOB
JUTUTENBHOTO JEWCTBHSA; M JONTOCPOYHBIX (T.e> 1
MecsIa) HeHPOJIENTHKOB B KauecTBE JONTOCPOYHBIX
cHoTBOpHBIX. Kputepun START unentuumpoassl
no MeHble Mepe oauH sk3emiurip [THIIH B 22, 7%
no 74% nmamuenTtoB. Yamne BCTpeYanuch CiIydau
HNOTEHIMANBHBIX MPOMyckoB B HaszHaueHusx (IIITH):
N00aBKM KaJbI(Msl M BHTaMHHA D y NanueHTOB C
N3BECTHBIM OCTEOIIOPO30M ; Tepanusi CTaTHHAMH Yy

MAMEHTOB C JIOKYMEHTHPOBAaHHOW KOPOHApHOH,
nepeOpanbHOW WK TepuepuIecKOil  COCYAUCTON
Oolle3HPI0O B aHaMHe3e, I/  (PYHKIHOHAJIBHOE

COCTOSIHWE MAalMEHTOB OCTAeTCS HE3aBUCHMBIM IS
TIOBCETHEBHOW JIESATENBHOCTH M TPOAOIDKUTEIBHOCTH
KHU3HH Oojiee 5 JieT; U CTaTMHOBAs Tepamus mpu
caxapHoM  auabere. OCHOBHBIMM  TPEAMKTOpaMHU
IMHJIC sBmsimuck: Bo3pacT crapme 75 u 85 Jjer,
COITyTCTBYIOII[asl TATOJIOTHS W Mojumparmasusa. B
IIECTH HUCCIICOBAHMIX CPAaBHUBAINCH NMPHUMEHUMOCTH
n ugyBcrBuTenbHOCTE STOPP m Bepcust kputepuen
Beers 2002 roma. Bce wuccnenoBaHusi, B KOTOPBIX
cpaBHuBanuchk kpurepuun STOPP u Beers, nokasanuy,
yto kputepun STOPP Obin Goiiee 4yBCTBUTEIBHBIM,
yeM Beers. [24]

ToMmeHIIelH 1 ero KoJuierd nposenu 0630p 82-x
HCCIICIOBAHUHA TPOBEIEHHBIX B 23 pas3HBIX CTpaHax
EBpomnel. B uccnenoBaHusX —pacnpoCTpaHEHHOCTh
IIHJIH ompenensuiack pasjiiMyHbIMA UHCTPYMEHTAMHU,
takuMu kak kpurepun STOPP START, Beers,
PRISCUS u xpurtepuun MAI. UccienoBanus ObLin
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HEOJHOPOAHBl 10 MeTojaM cOopa JaHHBIX U
pe3ynbraraM, HO, HECMOTps Ha 3TO, aBTOpPBI
onpenenunu cpeanuid nokasarens [IHJIH nns crpan
Esponer - 22,6% (AU 19,5-26,7%). ABTopsI
OTMEYAIOT, YTO PE3YJbTATHI II0 PACIPOCTPAHECHHOCTH
ITHJIH odeHs 3aBHCAT OT MeToJa cOOpa HHPOPMAIIUU
1 MeTOI0B cKpuHUHTA. Kpome Toro, pakropamu prcka,

Yaie  BCEro  IOJIOKUTCIBHO  CBSI3aHHBIMH  C
pacnpoctpaneHHocThio ITHJIH, 6p1mH mosumparmasus,
IJI0X0€ (yHKINOHATBHOE COCTOSIHHE i
nenpeccrs. HecMoTpst Ha pa3nuius B MOMYJBIOAAX U
METOZOJIOTHH  HUCCIeNOBaHHWA, B 0030pe  ObUTH
BBISIBJICHEI HEKOTOPBIC 3aKOHOMEPHOCTHU
HCITOIb30BaHMS HEIO X OIAIIIX JICKapCTB B
Pa3IMIHBIX MEIUIMHCKUX yupexaenusx. Tak
JlekapCTBCHHBIMH ~ TPYMIIAMH, HAWOOJieE  YacTo

yuactBytonmmu B IIHJIH, OBUIM aHKCHOJIUTHKH,
AHTHUJIETIPECCAHTHI, U HECTEPOUIHbIE
MIPOTUBOBOCHAIUTENBHBIE U MPOTUBOPEBMATUYECKUE
cpenctaa. [25]

Tomac R.E. B 2016 romy  mpoBen
cHCTeMaTHYeCKnii 0030p JHUTEpaTypel, B KOTOPOM
MIPOaHATU3UPOBAT 28 HCCIEeOBaHUI u
CHCTeMAaTH4YeCKHH  0030p ¢  HCIOIb30BAHUEM

kpurepues STOPP START. HccnenoBanus Obutn
nmpoBenieHb! B mpoMexyTke ¢ 1980 mo 2015 rogax, u
BKJIFOYAITH OOIIYI0 BEIOOPKY OKOJIO 1,5 MITH TaliUeHTOB
Bo3pacta crapuie 65 jer. CucreMaTHuecKuil 0630p
MokKasan cpenHior pacnpoctpadeHHocTs [THJIH -
31%, IIIH - 47% Ha ypoBHE NEPBUYHOIO 3BEHA,
ITHJIH - 47%, IIITH - 50% y rocnuTaniu3upoBaHHBIX
MalMeHTOB, YTO TOBOPUT O HAIMYUHM NPOOIEMEI
pacnpocTpaHEeHHOCTH MOTEHIIUATIBHO HE
PEKOMCHIOBAHHBIX  JICKAPCTBEHHBIX  Ha3HAYCHUH
MalnyeHTaM crapiie 65 JIeT B MEeAUIIMHCKON IMpaKTHKe.
OCHOBHBIMH ~ HETIPUEMJIEMBIMH  JIEKapCTBEHHBIMHU
Ha3HAUCHWSIMH 110 JaHHBIM [POAHAIM3UPOBAHHBIX
HCCeToBaHUN OBITM OeH30Ma3eMHbI, HHIHONTOPEI
nporonHoii nomnbl, HIIBII, acnupun u myOnukaTsi
nekapctB. OcHoBHEIMKH  [ITTH  Oputm  mpomycku
JEKapcTB OT CEp/IeYHO-COCYANCTHIX 3a00JIeBaHUM,
THIICPTOHHH, 0CTeonopo3a, nuabera u
runepiunuaeMun. [26]

Mapuapti 1 BeHHET mpoBeNM HPOCHEKTUBHOE
KOTOPTHOE HCCIIEIOBaHNE, B KOTOPOM JUIMTEIBHO B
TedeHuu 2x net ouenusanuck [IHJIH y nauuenrtos, u
MX B3aHMOCBS3b C 00PAIIaeMOCTBIO 32 MEIUIIMHCKOI
MOMOIIIBI0. ABTOPH! BBIBMJIM JIOCTaTOYHO BBICOKYIO
pacnpoctpanenHocts [THJIH ( 57% ) mo kpurepusam
STOPP B Teuenue 12 mecsues, 1 pacCIpOCTPaHEHHOCTh
PPO no xputepussm START 41,8%, uro ckopee Bcero
CBsI3aHO C JauTelbHBIM ollennBaeM ITHJIH. Hanboiee
pacnpoctpaHeHHbiMu kputepusimu STOPP B koropre
ObUTM ~ MHTUOWTOPHI ~ NPOTOHHOH  MOMIBI B
MaKCHMaJIbHOH J103e B Ooiiee 8 Hezemb, aciupuH 0e3
UCTOpUU KOPOHApHBIX, 1epeOpanbHBIX Uy
nepudepuiyeckux  apTepualbHBIX CHMIOTOMOB U
HECTEPOUIHBIE MPOTHBOBOCHAINTENbHBIE TPEIapaThl
(HIIBII) mpwm TsKenoi apTepHaIbHOM THIIEPTESH3UH, B
TO BpeMs Kak paclpOCTPaHEHHBIMH IPOITyCKaMU
START Opumn 106aBKHM Kajblus W BUTaMuHa D mpu
OCTEoropo3e ¥  aHTHUKOATYJSIIHKM B CIIydasx

MepLaTeabHOM apUTMHH. ABTOPBI BBISIBUIIN
CTATUCTHYECKH  3HAYUMYIO MpPSAMYyH CBS3b C
naszHauenueM [THJIH u Gonee yacTeiM oOpaiieHueM 3a
HEOTJIOXKHOM MEIMIUMHCKONH IMOMOLIBI0 U K Bpady
o0Iel IPaKkTHUKH, W OTCYTCTBHE CBSI3H MEXAY
MIPOITyCKaMH Ha3HauYeHUH M 0OpalaeMoCThIO K Bpady,
W3 Yero CIIeAyeT, 9TO HeoOXOIMMO ONTHMH3HPOBATH
BpaueOHbIC HA3HAYCHHUS MTOKUIIBIM ITaUEHTaM IS X
6e3omacHOCTH. [27]

B xnMHMYECKOM HCCIENOBAaHUU IPOBEICHHOM B
Tpex EBpomneiickux ctpanax (Mpmanans, omranans n
[Befittapus), oneHmIn pactpoctpaderrocts [THJIH ¢
nomotneio kpurepueB STOPP START Bepcuu 2, u
BBIABUIM CPEAHION pacnpocrpaHeHHocTs IIHJIH
22.2% (Upnaumusa 12%, Tomnamgus 24% wu
lIseitapusn25,3%). JanHble 0oAHOPOIHBIE, HO pa3Mep
BBIOOpPKK 532 4yenoBeka, BO3MOXKHO HE MO3BOJIAET
NIEPEHECTH JAHHBIE Ha BCIO NOIMYJALMIO 3TUX CTPaH.

Hawnbonee YaCThIMU mpermapaTaMmu ObLIN
TUTIIOTOHWYECKHE TIperaparbl, OCH30JHWAa3eNUHbl U
HIIBC, aBTOPBI OTMEYAaloT, qT0 CHCTEMa

3IPaBOOXPAHEHUS B KaXKIOW CTpaHE BIMSACT Ha TUIIBI
6onee gacteix ITHJIH B kaxkmoit crpaHe. ABTOpHI
BBISIBIJIM B CBOEM HCCIICIOBAHMM CBSI3b MEXKIY
BO3pacToM, mojaumMopouaHocTeio u I[THJTH. [28]

B 2019 romy Tomac R.E. mpoBen xpymnHsIi
CHCTeMaTHYEeCKHUH 0030p c IIPUMEHEHHEM
obHoBneHHbIx STOPP START 2 Bepcuu u Kputepues
bupca ot 2015roma. ABTOpHI MpoaHATU3UPOBATU 62
HCCIIEIOBAaHMA, ¢ OOIMNM pa3MepoM BBIOOPKH OKOJIO
1850000 mpanMeHTOB, M BBIABWIM 3HAYUTEIBHYIO
pacupoctpanerrocts [THJIH mo kpurepusim STOPP
START 2 Bepcum kak Ha amOyITaTOpHOM YpOBHE
(42,8%), Tak M y TOCHHMTAIM3HPOBAHHBIX MAIlNECHTOB
(51,8%). C mosunmu xpurepueB bupca 2015roga mo
JaHHBIM 12 wWcclenoBaHUN CpeaHU TMoKas3aTellb
ITHJIH coctaBui 58% Ha ypoBHE IEPBUIHOTO 3BEHA, U
55,5% B cranmoHapax, YTO TaK € IOKa3bIBaeT
JIOCTaTOYHO BBICOKYH pacrpocrpaHeHHocTs [THJIH.
W3 mpocmoTpenHbIx uccienoBanuii gea PKU, kotopsie
OTMETHIIM TIOJIOKHUTENBHBIN 3()(eKT OT mpruMeHeHus
OTpaHUYMUTENIbHBIX mepeuHed, s cHumxkenust HIIP.
[29]

AJNb-pajkaBy 1 €ro KOJUIETH MPOAHATN3HPOBAIIN
HasHadeHus 401 manueHTam MpoXoaUBIINX JICUCHHE B
TePOHTOJIOTHYECKOM MOCKOBCKOM IIEHTpe H B
TOPOJICKOW OOJIbHUIIE C HCIIOJIb30BAaHHEM KpPUTEPUEB
STOPP START Bepcus

2. [To njaHHBIM PETPOCIEKTHBHOTO UCCIEOBAHMS
ObUIa BBISIBIIEHA BBICOKas yacToTa HasHadeHuit [THIIC
y maunueHToB - 33,4%, Oosiee 4YacTO Ha3HAYAIUCH
THITOTEH3WBHBIE IIPETapaThl EHTPAILHOTO NeHCTBUS,
Ba30AMIATATOPBl MNpPHU MOCTYpalbHOH THIIOTEH3MHU,
acClUpUH TIpU SI3BEHHOW OO0JIe3HM B aHaMHe3e, M
HasHaYeHHWEe  JyOJNHMPYIOIIMX  IPEenaparos. B
WCCIIEIOBAHUN AaBTOPHI BBISIBUJIM 3HAYMMYIO CBSI3b
MEXIY TOJMMOPOUAHOCTRIO W TIOJHUIpAarMasueit ¢
HaszHaueHueM [THJIC. ABTOpEI OlleHUBaIK Ha3HAYEHUS
MAIleHTOB KaK Ha YPOBHE IIEPBHYHOM MEIHMKO-
conmansHOi momontu (IIMCII), Tak u chaenaHHBIE B
CTallMOHAPaxX, YTO MEMIaeT NMPUYHCIHUTH pe3ylbTaT K
OTIpENIeIEHHOMY YPOBHIO JiedueHHs. Tak ke MOXKHO
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OTMETUTH, YTO PETPOCICKTUBHOC HCCICAOBAHUEC HE
MOTI'JIO MOJHOCTBIO OICHUTL HAJIMYUC BCEX KPUTCPUCB,

BCIIEJCTBME HE BIAJAECHHS IOJHBEIM  O0BEMOM
uapopmanuu. [30]

IIpoBenennoe IlanoBoil u ee KoJuleraMu
PETPOCIEKTUBHOE TIEPEKPECTHOE HCCIEAOBaHNE

amOymatopabix kapT Ha ypoHe [IMCII B Poccun
BBISIBIJIO BBICOKYIO pactpocTtpaneHHocts [THJIC B
43% cny4aeB, U TPOIYCKOB B Ha3HAYCHUSIX B 66%.
BbIcokas pacnpoCTpaHEHHOCTb, BO3MOXHO, TaK K€
CBsI3aHA C JJIMTEIBLHOCTHIO OIIEHMBAHHS HA3HAYCHUI
(12 mecsreB), XOTs pETPOCIEKTUBHOE HCCIICIOBAHNUE,
BO3MOXHO, HE CMOIJIO OIEHHTh HaJIW4YHE BCEX
KpHUTEpHEeB. B ncciieoBaHiy UCIOIb30BaIN KPUTEPUT
STOPP START Bepcust 1 u kpurepun bupca 2008
rojia, aHaiu3 BEIOOpKH pasmepoM B 150 mamueHToB
npoBoawics rpyounoit B 1 ron. Haumbonee uwacto
HazHauamuck mnpemaparsl  HIIBC  mpum  Tspxenoit
apTepHaIbHOW  THIEPTEH3MH, TNHOCHKIAMHI U
XJIOPIIPOIIAMHUZT TIpH caxapHoM auabere 2 THMA.
Haubonee wacto mpomyckamMu B Ha3HaYCHMAX OBUIN
aaTtHarperanTsl, HAIID, 6etabnokatopsl mpu UBC. C
MO3WIMKA KpuTepueB bupca BBIIBIEHO MEHBIIEE
komuuectBo ITHJIC — 20%, B OCHOBHOM 3TO ObLIH
HasHaueHne HIIBC u  choupoHomakrtoHa. B
HCCIICIOBAaHUM BBISBJICHO CTATUCTHYECKH 3HAYMMOE
npeobiajaHue MPOIYyCKOB B HAa3HAYCHUSIX 110
kputepusim START y ymepuiux maruentos, (92,3
npotuB 63,5 %, y2=4,36; p=0,04), uTo AOKa3bIBaET
HEOOXOANMOCTh  ONTHMH3aIMH  (hapMakoTepanun
MOKIJIBIX TAIUeHTOB. [31]

B Kazaxcrane 2017 romy OBIIO TpOBEICHO
WCCIEJIOBaHWE M0  BBUIBJICHHIO  ITOTCHIHAIBHO
HEOIaronpHsATHBIX JEKapCTBEHHBIX B3aUMOJECHCTBHHN y
KapAUOJIOTHYECKUX OOJIBHBIX B OonpHUIIAX
Kazaxcrana ¢ moMoIsio 3MeKTpoHHOro cepauca Drug
Interaction Checker, rme peTpocmeKTHBHO ObLIH
BBISIBJICHBI OIACHBIE JIEKAPCTBEHHbIE B3aUMOJCHCTBUS
y 53% manuMeHToB M 3HAYUMBIE JIEKapCTBEHHBIE
B3aumoeiictBus y 80,1% mnanmeHToB Bo3pacta ot 18
o 94 met Ha cTalMoHapHOM ypoBHe. Tak ke ObuH
BBISBJICHBl CTATUCTHYECKH 3HAYMMBIC CBSI3H MEXIY
BO3pPacTOM MAalMEHTOB, TTOJUIParMa3ueil  pa3BUTHEM
ONAcHbBIX JIEKApCTBEHHBIX B3aumojeicreuil. [33] B
2015 rony MycuHO#l U ee KoyjleraMu INPOBOJUIOCH
WCCIIEIOBaHNE 110 M3YYEHHIO YPOBHS IMOJMIIPArMa3uu
" pacpoCTpaHEHHOCTH MOTEHIIUATBHO HE
PEKOMEHIOBaHHBIX JIEKAPCTBEHHBIX Ha3HAYCHHWH II0
KpuTepusiM bupca manueHToB roCHHUTaIM3UPOBAHHBIX
B OONBHUITY CKOPOH MEIUITMHCKOH moMoiu. Brerbopka
cocrosia u3 64 manuMeHTOoB crapuie 65 JeT, cpenHuil
BO3pacT KOTOPBIX cocTaBisin 74,4. B mccnenoBanuu
BBISIBJIGHO CpeJHee KOJMYECTBO IIpenaparoB Ha
nanueHTa 9,8, yacrora nonunparmasun — 98,8%. B
pe3ynbTarte MCCieOBaHMs ObUIAa BBISBIEHA BBICOKAsS
pacnpoctpanennocts [THJIIT - 64%. Hauboxnee gacto
Ha3Ha4aeMbIMH  OBLIH: Keroponmak  (29,8%),
Kmomunorpen(17,5%), Hudenrunpamun  (10,5%),
Mertoknonpamuzn (8,8%), Cymsdar sxenesa (8,8%),
Knonnaun (7,0%) u I.p. Bricokas
pacnpoctpanenHocts [THJIH y nartueHTOB, BO3MOXKHO,
CBA3aHa C mpodmieM OONBHHUIBI, TEM HE MEHee,

pe3yabTaThl MIPEBBILLIAIOT MoKa3aTeian
pacnpoctpanenHoctu [THJIH B cramuoHapHbIx
YCIIOBUSIX B eBpomeiickux cTpanax. [32, 33]
PacnpoctpaneHHOCTD MOTEHIIUATILHO HE
PEKOMEHIOBAaHHBIX JIEKAPCTBEHHBIX Ha3HAYEHUHN — 3TO
obmreMupoBasi mpoOiieMa MEIUIIMHCKON TPAKTUKH.
[IpumeHeHre NOTEHUMAIBHO HE PEKOMEHIOBAHHBIX
Ha3HAYEHUI MOXXWUJIBIM NALMEHTaM SIBISETCS YacTbIM
SIBJICHHEM, KOTOPO€ IOBBIMIAET PUCK Pa3BUTHSA
HEONarompusATHOTO  McXoxa. HemHOrouncieHHBIE
uccnenoBanns nmo BeisiBaeHuro ITHJIH B Ka3zaxcrane
JOKA3bIBAIOT HAJW4YUE CEPHhEe3HOH MpoOIeMBl C
JICKAPCTBCHHBIMM ~ HA3HAUCHUSIMH BO  BpauycOHOU
npaktuke B Kaszaxcrane. [loatomy HeoOXomumo
MPOBOJUTH OOJIBIIIE HCCICAOBAHUN MO BBISIBICHUIO
ITHJIH Ha Bcex ypOBHSAX MEAULMHCKON IIOMOILHY, a TaK
K€ HEOOXOJAMMO NMPUMEHSITh TaKUE UHCTPYMEHTHI AJIs
ONTUMI3AINN (apMaKOTEPaNTUi y TOKUIBIX JIFOJEH
kak kputepun bupca u kpurepuun STOPP START. ITpu
MOATOTOBKE CTAaTbd, MBI HE HAlUIM JIAHHBIE
oTpaxaromue yactoty HazHauenuit [IHJIC na ypoBue
TIMCII B KazaxcraHme, a Tak K€ HCCICIOBAaHHH C

npuMeHerneM  kputepues  STOPP/START, ugto
00BsICHSET HE00X0AUMOCTh MIPOBEACHUS
uccienoBanuii Ha ypoBHe IIMCIIL, a Tak ¢

npuMeneHueM kpurepueB STOPP/START .
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OCOBJINBOCTI 3MIH ITIOKA3HHUKIB B-CUCTEMHU IMYHITETY Y XBOPHX 3 PI3HOIO
KOHTPOJBOBAHICTIO BPOHXIAJIBHOI ACTMHM TA iX TIPOTHOCTUYHE 3HAYEHHS
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OCOBEHHOCTHU U3MEHEHUM IMOKA3ATEJIEN B-CUCTEMbI UMMYHHUTETA Y BOJIBHBIX C
PA3JIMYHOM KOHTPOJIUPYEMOCTbHIO BPOHXHAJIBHOM ACTMbI U UX
IMPOTHOCTUYECKOE 3HAYEHUE

Y. I. Feshchenko, I. F. llyinskaya, L. M. Kuryk, L. V. Arefyeva, 1. V. Koposova,
V. M. Petishkina, A. S. Firsova

SO «National Institute Phthysiology and Pulmonology

named after F. G. Yanovsky of NAMS of Ukrainey

FEATURES OF CHANGES IN INDICATORS OF THE IMMUNITY B-SYSTEM IN PATIENTS WITH
VARIOUS CONTROLABILITY OF BRONCHIAL ASTHMA AND THEIR PROGNOSTIC VALUE

Pe3rome. Ueﬂb npoeedeimoeo uccneo0o6anusi — BBIICHEHHE MMPOTHOCTUYECKOTO 3HAYCHUA U3MEHEHU N
nokasatesell B-cucTeMbl HIMMyHHTETa HAa OCHOBAaHHMHU U3YYEHUsI MX OCOOCHHOCTEH y OOJBHBIX OPOHXHAIbHOM
aCTMOM € pa3INYHON €€ KOHTPOJIUPYEMOCTHIO.

Mamepuaner u memonwi. O6cnenoBano 133 6ompHBIX BA: 11 manueHToB ¢ KOHTpOIHpYeMoi, 63 manueHTa ¢
YAaCTUYHO KOHTpoJupyeMoll u 59 maumeHTOoB ¢ HeKoHTponupyemoil BA. I'pynmy KoHTposist coctaBuin 36
BOJIOHTCPOB. HpI/I HUMMYHOJIOTHICCKOM 06CJ'IG,I[0BaHI/II/I OOJIBHBIX OLICHHUBAJIN (bYHK]_II/IOHaJ'IBHOC coctossHue B-
CHUCTEM UIMMYHHUTECTA, CCTCCTBCHHBIX KHUJIJICPOB.

Pezynomamei. YcTaHOBIEHO, 4YTO HE KOHTponupyemas BA xapakTepus3oBajach MEHBIIUM pPOCTOM
abCOJIFOTHOTO KONM4ecTBa B-KiIeTok, ueM B rpymme ¢ KoHTpoiupyemoi BA, mogsemom ypoBHei Ig A, koTopsrit
HMeJ MECTO Y Ka)KIO0T0 TPEThETo MallMeHTa, ¥ pocToM ypoBHeil Ig E y 6onbiiero yncia nareHToB, YeM B IpyIax
MAIMEeHTOB C KOHTPOJIHPYEMOH U YaCTUYHO KOHTpoiupyemoit BA (cootBetcTBeHHO B 54,4 %, 33,3 % 1 12,9 %; p
<0,05). Taxxe ycTaHOBJIICHO, YTO MPH POCTe aOCOMIOTHOTO coJiepkaHus B-KiIeTok, KOTopoe JHarHOCTHPYETCs Y
6onpimmHcTBA (88,9 %) manueHToB ¢ KOHTpoIUupyeMoit BA, moaseM ypoBHe# Ig E umeeT MecTo TOJBKO Y KaXK0TO
TpeThero OONBHOrO. Y KaKAOTO ISITOr0 OOJNBHOTO 3TOH TPYMIIBI PacTyT YPOBHE CpeIHE-MOJEKYISIPHBIX
HUPKYJIUPYHONIUX MMMYHHBIX KOMIUICKCOB, YTO CBUACTCIILCTBYCET 00 aKTMBHOCTH B HHUX ayTOMMMYHHOI'O
KOMIIOHCHTA BOCHAJIUTECIBHOI'O IIpoLecca.

Abstract. The aim of the study was to elucidate the prognostic value of changes in the parameters of the B-
system of immunity based on the study of their characteristics in patients with bronchial asthma with its various
controllability.

Materials and metods. We examined 133 patients with AD: 11 patients with controlled, 63 patients with
partially controlled and 59 patients with uncontrolled AD. The control group consisted of 36 volunteers. An
immunological examination of patients evaluated the functional state of B-systems of immunity, natural killers.

Results. It was found that uncontrolled AD was characterized by a smaller increase in the absolute number of
B cells than in the group with controlled AD, an increase in Ig A levels that occurred in every third patient, and an
increase in Ig E levels in a larger number of patients than in groups of patients with controlled and partially
controlled BA (in 54.4 %, 33.3 % and 12.9 %, respectively; p <0.05). It was also found that with an increase in
the absolute content of B cells, which is diagnosed in the majority (88.9 %) of patients with controlled asthma, an
increase in Ig E levels occurs only in every third patient. Every fifth patient of this group increases the level of
medium-molecular circulating immune complexes, which indicates the activity of the autoimmune component of
the inflammatory process in them.

Kniouegvle crnosa: Opouxuanrvhas acmma, KOHmMpoaupyemocmo, B-numgpoyumol, npocnozuposanue

Key words: bronchial asthma, controllability, B-lymphocytes, prognosis

BponxianmbHa acTMa — XpOHIYHE TEHETUYHO TMPHUPOJAOI0 1 BapiabenpbHe 3a mepedirom. Meroro
JIETepMiHOBaHE 3aXBOPIOBAHHS, TETEPOTEHHE 32 CBOEI0  JIIKyBaHHA XBOPHX Ha II0 HEXYTy € JOCSITHEHHA ii
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KOHTpoJIt0. B cBiTi HapaxoByeTbest 6mu3bKk0 300 MitH.
XBOpuX Ha OponxianbHy actMy (BA), i 3a nporunosamu
qo 2025 p. ix kingbkicTe cranoButume 400 miH. B
VYxpaini Ha 100 THC. JOPOCIOTO HAceNEHHS MPHUINANAE
488,8 xBopux Ha BA, i mopiuHo 111 XBopoOa Bepie
JiarHocTyeThes Maibke y 8 tuc. oci6 [1, 2]. Uepes Te,
mo BA € XpoHIYHNM 3amajJbHUM 3aXBOPIOBAHHSM,
OCHOBHa Me€Ta Cy4YacHOrO JIKyBaHHS XBOPHX Ha
CBOTOJIHI TTOJIATa€ HE B TOMY, 100U iX BHIiKyBaTH (00
HUHI [Ie € TIEPCIIEKTUBOIO JaJIeKOT0 MaliOyTHHOTO), a B
JOCATHEHHI Ta IiOTPUMII ITOBHOTO KOHTPOIIO Haj
3aXBOPIOBAaHHAM, a CaM€ JOCATHEHHA W MiATpUMKa
TrapHOTO0 KOHTPOJIIO KJIIHIYHUX CHMITOMIB IPOTATOM
TPUBAJIOTO 4Yacy, MiHIMi3alis pHU3MKIB MalOyTHIX
3aroctpeHb BA, ¢dikcoBaHOi 0OCTPYKIIl AMXaIBHHX
HUIAXIB 1 HeOakaHUX MOOIYHHUX eeKTiB JKyBaHHS [3
— 6]. BA mae BUCOKMI CTyNiHb HEOJHOPIAHOCTI SK y
nmarogizionorii, Tak i B TepameBTHUYHIH BiIMOBImI,
BHACINIIZIOK YOro Oarato maifieHTiB 3 BA mikyroThcs
HEeIOCTaTHBhO. biomMapkepw, sSKi BKa3yrOTh Ha OCHOBHI
MIATOJIOTIYHI MPOLIECH, MOXKYTh OYTH BUKOPHUCTAHI JIJIs
BUSIBIICHHS IIATHIIB 33aXBOPIOBAaHHSA, BH3HAYCHHS
MPOTHO3Y Ta MOHITOPHHTY peakiii Ha JiKyBaHHS.
OpnHak HOBI ieHTH(IKOBaHI, a TAaKOX OLIBII ycTaNeHi
OioMapkepH MarOTh Pi3HI 3aCTOCYBaHHS Ta OOMEKCHHSI
[7, 8]. 3Buuaiini Mapkepu, TakKi K €O3UHO]LIISI KPOBi,
(pakiis okcHay a30Ty, 0 BuAnXaeThes, pisHi Ig E Ta
NEepiOCTHHY Yy CHPOBATLi KpPOBi, MalOTh OOMEXEHY
YyTIAUBICTh Ta CHENU(DIYHICTh, HE3BaXKAIOYM Ha iX
3Ha4yHi Kopemamnii. Kpami mozeni Oymm pospoOieHi
NUIIXOM 00'eIHAaHHS pI3HHX OioMapkepiB, 30KpeMa
MiHIMaTBPHO iHBa3WBHHX. [HOUBimyamizamis cxem
nikyBaHHs BA Ha ocHOBi OiomMapkepiB HEOOXiTHA IS
MOMIIIEHHS KOHTPOJIO HalX XBopoboro. OmHak
HEIOONTHMAJIbHI BJACTUBOCTI HASBHHUX TPaIUIIHHUX
OiomapkepiB 0OMEXYIOTh iX KIIHIYHY KOPHUCTb.
HemonaBHo Bu3HayeHi OiomMapkepy Ta MoOjel,
3acHOBaHi Ha TX KOMOiHalisgX, MalOTh OyTH TepeBipeHi
Ta CTaHJAPTH30BaHi, MepIl HDK BOHH MOXYTb OyTH
PEKOMEH/IOBaHI [yl BHUKOPHCTaHHS y KIHIYHIN
npaktumi. Po3poOka HamiitHuX GioMapkepiB JO3BOIUTH
po3pobutu  Oinbm  epeKTHUBHI mpemapaTd s
mikyBaHHA bBA, mo i OOYMOBHWJIO OCHOBHY Memy
MPOBEIECHOTO JOCITIPKEHHS - 3’sICyBaHHS
MPOTHOCTUYHOTO 3HAYeHHS 3MiH IIOKa3HUKIB B-
CHUCTEMH IMYyHITETy Ha TWiACTaBi BHBYEHHS iX
0cOOJNMBOCTEH y XBOpPHX Ha OpOHXiaJlbHYy acTtMy 3
pisHoto i KoHTposboBaHicTIO. PoboTa BHKOHaHA
JIep>)KaBHUM KOIITOM.

Mamepianu  ma  memoou. JocmimxeHHs!
NPOBOJMIIMCh Ha 0a3i BiAJUICHHS ITyJbMOHOJIOTIT
JepxaBHoi ycraHoBu ‘“‘HamioHanpbHWIA  iHCTHUTYT
¢ruziatpii 1 mynemoHomorii iM. @. I'. SIHOBCBKOTO
HamionaneHoi akamemii MeIWYHHX HayK YKpaiHum”
(HI®II HAMHY) Ta y mnaboparopii KiiHI4HOL
IMYHOJIOTT Li€T K YyCTaHOBH.

PoGora 6asyerscst Ha aHamizi JgaHux (y T.4.
apXiBHUX) KOMIUIEKCHOTO KIIiHIKO-IMyHOJIOTIYHOTO
obctexxenns 133 xBopux Ha BA, sKki mpoxoaumu
CTalioHapHe Ta aMOyJIaTOpHE JIKyBaHHS Yy BiUIiICHHI
OpOHX000CTPYKTHBHUX 3aXBOPIOBAHB JIETCHD Y XBOPHX
Ha TyOepkynpo3 HIDOII HAMHY, He mamu TSKKHX

CYmyTHIX iH(EKUIHMX 3axBOpIOBaHb ¥  Jaimu
iHpopMOBaHy 3rojly Ha y4acTh Y IMX JOCIIKEHHSX.
KonrponsHy rpymy cximanu 36 BosoHTepiB 0e3
KIIHIYHUX O3HaK COMATWYHOI Ta  iHQEKIiiHOT
narosiorii (JIoHOpiB KpoBi) BikoM Bix 19 no 57 pokis,
cepen sikMX Oynu 23 4onoBiku Ta 13 kiHOK.

Posmomin  xBopux H©Ha BA 3 pi3HOIO ii
KOHTPOJIBOBAHICTIO 32 CTarTiIO Ta  BIKOM
mpeacTaBieHA y Ta0n. 1. AHami3 OUX JaHWX ITOKa3aB,
o0 TEepeBaXHy KUIBKICTh OOCTEeXEHHX CKIaJallid
KIHKH 3 HEKOHTpoisoBaHOI BA (74,6 %). Y nBox
IHIIUX Tpymax TeX IepeBaKalld MAIlieHTH >KiHOYOi
CTaTi, O BiJNOBIA€ TEHAEPHUM OCOOJIMBOCTSM i€l
xBopoOu. CepenHiii Bik xBopux Ha bBA ckianas
(49,2 + 1,2) pokiB, y T.4. (45,2 = 5,0) pokiB y rpymni
TIALi€HTIB 3 KOHTPOJIbOBaHO BA, (47,6 £ 1,7) pokiB y
IpyIli Nali€eHTIB 3 YacTKOBUM KOHTPOJEM XBOPOOH
(47,6 £ 1,7) Ta (51,4 = 1,9) pokiB y rpyni XBOpHX Ha
HeKOoHTpoboBaHy BA (p > 0,05). Bapro 3a3nauwntn,
1o noHax 90,0 % xBopux Oymw Mpare3JaTHoro BiKY, 1
CTaTUCTHYHOI PI3HUII MK TOJSAMH TALI€HTIB Pi3HUX
BIKOBHUX KaTeropiii MpHW KOHTPOJIBOBaHIiH, YaCTKOBO
KOHTPOJIBOBaHi Ta HEKOHTPOJIbOBaHIH BA
BCTaHOBJICHO He OYJI0, 1110 CBIIYMTH ITPO OJHOPIHICTH
JOCII/DKYBAaHUX TPYI 3a JaHOK O3HaKow. Y Tpyri
XBOPUX 3 KOHTposiboBaHOW BA 54,5 % mamu nerkuit
nepedir xBopobu, 44,5 % — BA cepenHbOi TSIKKOCTI, 1
B JKOJHOMY BHUNAAKy Yy IMX MAalli€HTIB He OyJo
BusaBIeHO Tskkoi BA. Ilpu BA 3 uacTkoBUM
KOHTpOJIeM XBOpoOm Jerkuii ii mepebir Oy
BCTaHOBJICHUH Tibku y 15,9 % nanienTis, y OutpImocTi
(74,6 %) 3adikcoBana BA cepenHboi TSKKOCTI, @ OUH
3 10 xBopux wmiei rpymu (9,5 %) maB TsDKKy BA. YV
XBOPHX 3 HEKOHTPOJBOBAaHHM TiepediroM XBopoOH
nerka BA Oyna BusBiena y 10,2 %, y 44,1 % BA
cepelHboT TshKKOCTI Ta y 45,8 % — Tskka BA.

Jns OLIIHKH KOHTPOJILOBAHOCTI BA
KOPHCTYBQJIUCSI ~ KPUTEpisIMH, SIKI 3aCHOBaHI Ha
MibkHapoaHux pekoMenmauisx (GINA, 2014) Ta
HaBeZieHI B YHi()ikOBaHOMY KJIIHIYHOMY IPOTOKOJI
NEePBUHHOI, BTOPHHHOI (cremnianizoBaHoi) MeIu4HOI
nomomoru «bporxiansaa actmay [9, 11].

[pu IMYHOJIOTIYHOMY JIOCIIIKCHHI1
BUKOPHCTOBYBAJIN HaCTYITHY BUMIpIOBAJIbHY
amaparypy: mnpotouHuii 1mrodmyopumerp FACS

Calibur, Kanaga, ¢akrnuna moxuOka BHMipIOBaHHS
Bemmunan = 1,0 %; aBTOMAaTH30BaHW aHai3aTop
mikporutaniietie ELx808, BioTek, USA, daktuuna
noxubka BumiproBanus Benuuuuu 0,5 % + 0,005 %;
JI03aTOpPHU TIMETKOBi 3 PEerysiboBaHUM 00’€MOM J03U
«BIOHIT», «JIEHIIUIIET», ¢aktuuna moxuOka
BHUMiproBaHHA BenmnauHA + 2,0 %; pH-metp inoLab pH
720, WTW, Himeuyunna, (¢aktuyHa TOXHOKa
BuMiproBaHHs BeqnmuuHH + 0,05 pH, remaronoriganii
anamizatop ABX-miscros 60, ®panmis, (axTruHa

moxubka BumiptoBanHs BenmuuHu * 0,1 %. Ilpm
IMYHOJIOTIYHOMY OOCTEKEHHI XBOPHX OI[IHIOBAJIHN
¢byHKUIiOHaNBPHUHA  cTaH  B-cuctem  imyHiTeTy,

MIPUPOJTHHX KiJIEpiB.

OTpuMaHuil y XOIi HMOCHiKeHHS Iu(poBHi
Marepian y KoxkHii okpemiii BUOip1i OyB nepeBipeHnit
Ha HOpMaJIbHE PO3IIOIUICHHS BeJIMYKH. [{J1s nepeBipKu
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HOPMaJIBHOCTI PO3MOJUTY JaHUX BHKOPUCTOBYBAIH
meromuky C. H. Jlanawa Ta cmiBiB. [12] — ¢ynkuiro
NORMSAMP-1, ska BOYIOBYETbCS B CEpEAOBHILE
Excel. 3a oTpuMaHMMHU pe3ysibTaTaMu BH3HAYaId
BUOIp METOJy NOAAJBLIO] CTaTUCTHYHOI OOpPOOKH
JIaHUX Ui HiATBEPKESHHS JIOCTOBIPHOCTI
pe3yJbTaTiB.

Jis  OmiHKKM  TOCTOBIPHOCTI  BiAMIHHOCTEH
CepelHiX 3HAaYeHb I[IOKa3HUKIB Yy BHOipKax i3
HOpPMaJIbHIM po3noxiiioMm BHUKOPHCTOBYBaBCS
JIBOCTOPOHHIH t — KpuTepiit CThIofeHTa (U151 3aIeKHIX
Ta HE3aJe)KHUX BHOIPOK). Pi3HUII MiXK TOKa3HUKaMHU
BB@XAJacsl CTATHCTUYHO  MIATBEPIDKCHOI  IPU
3Ha4YeHHI MOKa3HMKa BIpOTiAHOCTI (p) MiIX Ipylamy,
SKUH JopiBHIOBaB, abo OyB menmmM 3a 0,05. Ilpu

BIZICyTHOCTI HOPMaJILHOCTI po3moiny IS
MiATBEPIKCHHS JIOCTOBIPHOCTI pi3HUII MIX
MOKa3HUKAMHM 3aCTOCOBYBAaBCS JTIBOBHOIPKOBHI

kpurepiit Yinkokcona. ITpu aHamizi iHIMBiTyalbHHX
3MiH JIOCTI/KYBaHUX ITOKa3HUKIB OYyJO 3aCTOCOBAHO
METOJ aTbTEPHATHBHOTO BapitoBaHHA [4].

30epiraHAs  pe3yJdbTaTiB JOCHIIKEHh Ta IX
MaTreMaTHdHa oOpoOKa MPOBOAMIIMCH 33 IOTOMOTIOIO
JIEH31MHAX MPOTPaMHUX MPOAYKTIB, SKi BXOAATH IO
nakeTy Microsoft Office Professional 2007, minensis
Russian Academic OPEN No Level Ne 43437596.

Ompumani pezynomamu

AHaii3 OTpUMAaHHX JaHUX I[POJEMOHCTPYBaB
30UIBIIEHHS BIIHOCHOTO Ta a0COJIIOTHOrO BMicTy B-
KIITUH B YyCiX rpymax XBopux Ha BA, HaiOinbm

BUpa3He Yy TPyl MaIi€HTIB 3 KOHTPOJbOBAHUM
nepebirom xBopoOu. PiBHI iIMyHOINIOOYINIHIB ycCix
KJaciB y CHpOBAaTLli KpOBI y TPyl XBOPHX Ha
KOHTpOJNIbOBaHY =~ BA  He  Bimpi3Hsumcs  Bif
pedepenTHHX, a piBHI cepenHbomoieKyIapHux LK
BUSIBIJIHCS TiABUIEHUMH Y 2,3 pa3u. IlokazHuku B-
CHCTEMH IMYHITETY y XBOpuX Ha BA 3 pi3HOrO 1i
KOHTPOJILOBAHICTIO HaBeAeHi y Tabu. 1.

¥ rpymni xBopux Ha BA 3 gacTKkoBHM i1 KOHTpOJIEM
30UTBIICHHS BiTHOCHOTO BMiCTy B-KIITHH BHABHIOCS
MEHII BHpa3HUM, HDK Yy Tpymi TMami€edTiB 3
KOHTPOJIbOBAHOIO BA, aje CTaTUCTUYHO
MiATBEPIXKCHUX BIIMIHHOCTEH aOCOJIFOTHOI KiITBKOCTI
B-nimgonuriB Mk IIMMH TpyHaMd BCT@HOBJIEHO HE
oyuo.

PiBHi 3arasibHuX iMyHOT;100YNiHIB A, M Ta G y
CHpOBATLli KpPOBI y Tpymi NAali€eHTIB 3 YacTKOBO-
KOHTpPOJHOBaHOIO BA Tex He BiIpi3HsIHCS BifT
pedepenTHHX. Y TOif ke 4ac piBHi Ig E y miit rpymi
3pocranu Maibke y 5,5 pasiB — 1o 230,0 y. o. (p <0,05).

PiBri cepempproMonekymsipaux LIK y rpymi
XBOPHX 3 YacTKOBO KOHTPONIBOBaHOW bBA Tex
TepeBUITyBaIA peepeHTHI 1 He BiIpi3HSINCS Bil X
MOKa3HUKIB TPYyNH TMAI€HTIB 3 KOHTPOJbOBAHUM
nepe0iromM 3aXBOpPIOBaHHSI.

OcoOnmuBocTi 3MiH IOKa3sHHMKIB  B-cuctemu
IMyHITETY y TpyIl XBOPHX 3 HEKOHTPOJbOBaHOK BA
MOJIATAN Yy TOCTOBIPHO OIbIII BUPa3HOMY 3POCTaHHI
piBHiB Ig A, HDK Yy rpymax Dami€eHTiB 3
KOHTPOJILOBAHOIO Ta YACTKOBO KOHTPOJIBbOBaHOIO BA, i
MaKCUMaJIbHO BUCOKHMH piBHsMHE Ig E.

Tao6mmms 1
Iokasuuku B-cucremu iMmyHiTeTy Y XBOopuX HA BA 3 pi3HOI0 KOHTPOJILOBAHICTIO XBOPOOU
XBopi 3 BA
HacTKOBO HEKO 0JIbOBAHOKO (Il
Pedepen KOHTPOJIEOBAHOIO (n = 9) KOHTPOJIEOBAHOIO HIp _
. ! =58)
TMoka3HuKH T-Hi (n=63)
3HAYCHHS Min - Min Min
M m | Me Mlgx M m | Me - M m | Me -
Max Max
Bwict B- 25 6.2
KIITHH 11+ | 253 | 5o | 24, | 1200 | 185 | o | 17, | 77 1201 | o (18 |
(CD3"19* 1,0 * ' 0 36,0 # ' 0 450 * ' 5 475
J‘[q)) % 1 3y
9 025+ 0,78 1011 0,7 | 0,361 .1 00105 0,04 062 | 0,0 | 05 0,02
10%n 008 | * | 4| 2] 19 || 7 9| | x| 7|, ],
' ' 2,45 154
. _ 1,2 " 1,2
Piser IgA | o401 | 27 |01 |28 | 22 | 20 [o1]28| © [ o232 0
M/ 3,2
6,6 6,6
. _ 05 0,5
Pisern IgM 1y 6091 19 (0220 | Y | 18 o1 18| © | 19 |01 18| O
MI/JT 2,7
44 5,0
. 12,010] 10,0 8,8
P‘Be‘“’/ 1gG 138‘:11“ 155 | 1,0 13’ Q00 | 155 | 04 13' o | 164 | 04 18’ O
M ’ 24,0 233
. 16
PiBens Ig E 42,0+ 2500 | 230* 301* 2
MO/sn 155 122 | 48 | 106 3100 4 43 | 112 O 4 47 | 130 1250
1180
Ef:$ Ceepel: 351+ | 821 |11, | 80, | 3800 | ooy | 14, [ 74, | 250 | 754 | (o | 66, | 40
e 93 * |5 | 0|1 ™ |6 |5 | | * |%]o0o] 0




EES_ East European Scientific Journal #8(60), 2020 15
p-aux IIK 912, 338.
(v.0.) 0 0

[pumitka 1. * [] pi3HHILIO TOKa3HUKA Y MOPIBHAHHI 3 pe)epeHTHIM CTaTHCTHYHO MiaTBepKeHo (p < 0,05).
Ipumitka 2. # 71 pisHULIO MOKAa3HMKA y TOPIBHAHHI 3 MOKA3HMKOM TPYNM XBOPUX 3 KOHTPOJLOBAHOK BA

CTaTUCTUYHO
(p <0,05).

MiATBEPKEHO

Tpumitka 3. ° [ pi3HUIIO IOKa3HUKA Y MOPIBHAHHI 3 TIOKA3HUKOM IPYNH XBOPHX 3 YACTKOBO KOHTPOJIOBAHOKO

BA cratuctiuno niareepmxeno (p < 0,05).

[Ipu mocmimkeHHI HANMpPSAMKIB Ta YacCTOTH 3MiH
MOKAa3HWKIB  B-cucremum  iMyHiTeTy  301TBIICHHS
abcoumoTHOI KimpkocTi B-kmitur (CD3719* JIg) 6yno
BUSBJICHO Maibke B YCiX XBOPHX 3 KOHTPOJBOBAaHOIO
BA (y 88,9 %). 3min piBHiB Ig A, Ig M 1a Ig G y wiit
TPpyHi TMAIE€HTIB HE CIIOCTEPIiranxocs, IIiABHIICHHS
pieaiB Ig E Oyno 3agikcoBaHO y KOXKHOTO TPETHOTO
XBOPOT'0, BUCOKI PiBHI cepenHbo-MoneKysipaux 1K
[l y KOXHOTO IT’SITOTO marienra (tabdm. 2).

VY rpyni 3 4aCTKOBO KOHTPOJIbOBaHOI BA Oyinu
BUSIBJICHI Taki camMi 3MiHM IOKa3HUKIB B-cucremu
IMYHITETY, SIK 1 y TPyIi Hali€HTIB 3 KOHTPOJIbOBAHOIO
BA.

VY rpym xBopux Ha BA 3 HEKOHTPOIHOBAaHHM
mepebirom XxBopoOM YacToTa 3pOCTaHHS aOCOIOTHOI
KimpkocTi B-kimiTmH Oyia MeEHIIOIo, HDK y Tpymi 3
KOHTpOJK0BaHO BA (y 59,6 % Ta 88,9 %, BiamoBixHO;
p < 0,05), mixitom piBHiB Ig A MaB MicIe y KOXHOTO
Tpetboro mamierra (y 27,6 %, y rpymi XBOpHX 3
KOHTPOJIbOBAaHOIO BA — B %0JHOMY BUNAAKY, Ta y 3,2
% TAalieHTIB 3 YacTKOBMM KOHTPOJEM XBOpOOH,
BiAnoBinHO; p < 0,05). A migsuiueHi pieui Ig E y rpymi
XBOpUX 3 HEKOHTPOJIBbOBaHOIO BA Oynu BU3HaueHi y
011101 KIJIBKOCTI MAlli€HTIB, HDK y TPyNax Mali€HTIB
3 KOHTPOJILOBAHOIO Ta YaCTKOBO KOHTPOJILOBAHOIO BA
(BimmoBimHO y 54,4 %, 33,3 T2 12,9 % ; p < 0,05).

Taomuus 2

HanpsiMok Ta yacToTa 3MiH noka3HukiB B-cucremu imynirery y xsopux Ha BA 3 pizHoro
KOHTPOJIbOBAHICTIO XBOPOOH

HamnpsiMok Ta 9acToTa 3MiH iIMyHOJIOTIYHHX TIOKa3HHUKIB
I'pymu obcTekeHnx n 3HIKeH1 PedepenTHi [imprmeni
nt % (M+m) nt % (M £ m) nt % (M+m)
2 3 4 5 6 7 8
XBopi Ha BA Buict B-knitun (CD3719% JId) 1091
KOHTPOJIbOBaHY 9 0 0,0 1 11,1+105 8 88,9+ 10,5
YaCTKOBO KOHTPOJILOBAHY 57 2 35+24 16 28,1+6,0 39 68,4+ 6,2
HEKOHTPOJILOBAHY 57 3 53+3,0 20 351+6,3* 34 59,6 £ 6,5%
XBopi Ha BA PiBensb Ig A Mr/mn
KOHTPOJIbOBaHY 9 0 0,0 9 100,0 0 0,0
YACTKOBO KOHTPOJILOBaHY 62 0 0,0 60 96,8+ 2,2 2 32+22
HEKOHTPOJILOBaHY 58 0 0,0 42 72,4 + 5 9% 16 27,6 +£59%
Xsopi Ha BA Pisenp Ig M mr/mn
KOHTPOJIbOBAHY 9 0 0,0 | 9 | 1000 0 0,0
0 2 3 4 5 6 7 8
YaCTKOBO KOHTPOJILOBAHY 61 2 33+23 58 95,1+2,8 1 16+16
HEKOHTPOJILOBAHY 58 6 10,3+4,0 48 82,8 +5,0%° 4 6,9+ 3,3
Xsopi Ha BA PiBens Ig G Mr/mi
KOHTPOJILOBAHY 9 0 0,0 8 88,9+10,5 1 11,1+ 10,5
YACTKOBO KOHTPOJILOBaHY 62 0 0,0 54 871+43 8 129+43
('] HEKOHTPOJTLOBAHA 58 1 17+17 48 82,8+5,0 9 155+4.8
XBopi Ha BA Pigensb Ig E MO/mMn
KOHTPOJIbOBaHY 9 O O 6 66,7 + 15,7 3 33,3+15,7
YAaCTKOBO KOHTPOJILOBAHY 47 O O 26 553+7,3 8 129+73
[| HEKOHTPOJILOBAHA 58 26 456+6,5 31 54,4 +6,5°
XBopi Ha BA PiBHi cepennpo-monekysipaux LIK y.o.
KOHTPOJILOBAHY 9 7 778+ 139 2 22,2+139
YaCTKOBO KOHTPOJILOBAHY 47 50 83,3+54 10 16,7+54
HEKOHTPOJIBOBAHY 58 50 87,7t43 7 123+43

Ipumitka 1. # — pi3HUmIO NMOKA3HMKA y TOPIBHAHHI 3 NMOKA3HUKOM TIPYNH XBOPHX 3 KOHTPONBOBAHOI BA
y Y

CTaTUCTHYHO TiaTBeppkeHo (p < 0,05).

Tpumitka 2. * — Pi3HUIO MOKA3HUKA y TIOPIBHAHHI 3 TIOKA3HUKOM IPYTIH XBOPUX 3 YaCTKOBO KOHTPOJBLOBAHOKO
BA cratuctruno miarsepmxero (p < 0,05).
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Taxum YUHOM, HEKOHTPOJIbOBAaHA BA
XapaKkTepu3yBajacsi MCHIIMM 3POCTaHHIM aOCOIOTHOT
KiJbKOCTI B-KiiTHH, HDK y TPyHi 3 KOHTPOJIHOBAHOIO
BA, niniiomoM piBHiB Ig A, sikuii MaB Miclie y KOXKHOTO
TPEeThOTO TallieHTa, Ta 3pocraHHAM piBHIB Ig E y
0110 KIJIBKOCTI MAIi€HTIB, HIK y TPyNax Mali€HTiB
3 KOHTPOJIbOBAHOIO Ta YaCTKOBO KOHTPOJIbOBAaHOIO BA
(BipmoBimHO y 54,4 %, 33,3 % Ta 12,9 % ; p <0,05).

Bucnosku

B pesymbraTi  mpoOBENEHOTO  JOCIIKEHHS
YCTaHOBJICHO, IO TP 3POCTaHHI A0COIIOTHOT'O BMICTY
B-knituH, ske BuUsBIseTbcs y Oinpmocti (88,9 %)
TIALi€HTIB 3 KOHTpOJIboBaHOO BA miniiom piBHiB Ig E
Mae Micue JMIIe y KOKHOTO TPeThbOro XBOpOro. Y
KOKHOTO I’ ITOTO XBOPOTO ILi€] TPyIIH 3pOCTAIOTH PiBHI
CepeAHbO-MOJICKYJISIPHUX — ITHUPKYTIOIOYNX  IMyHHHX
KOMIUIEKCiB, IO CBiMYUTH PO AKTHUBHICTh y HHUX
ayTOIMYHHOTO KOMIIOHEHTY 3aIIaJbHOTO MPOLIECY.

References

1. demenko IO. 1. bBponxianpbHa actMa,
XpOHi‘-IHe 06CprKTI/IBHe 3aXBOPIOBaHHA JICTCHL
MIEPCIICKTUBHA TJI00alIbHA CTPATETis BEICHHS, HOBITHI
METOJIM JiarHOCTHKH, CYYacHi MiAXOMU 10 TEeparii.
ActmMma Ta aneprist. 2015. Ne 4. C. 38—42.

2. Frederick J. Severe Asthma Still Under-
recognized and Uncontrolled, According to New
European Study. Lung Disease New. 2017. Vol. 131,
Ne 5. P. 484-491. URL https://lungdisease
news.com/.../severe-asthma-still-under-rec (mara
3BepHeHHs 21.07.2018).

3. Lawrence M. G., Steinke J. W., Borish L.
Cytokine-targeting biologics for allergic diseases.
Ann. Allergy Asthma Immunol. 2018Vol. 120. P.
376-381. URL https://doi.org/10.1016/
j-anai.2018.01.009 (nata 3Bepuenns 21.08.2018).

4. IsanoBa JI. A. EdexrtuBHicTE 0a3uCHOTO
JikyBaHHSA ()eHOTHMIB OpOHXialdbHOI acTMH y HiTel
3aJIeKHO BiJl yacy AeOroTy 3axBoproBaHHs. Scientific
Journal «ScienceRise: Medical Science». 2018. Vol.
24, Ne 4. P. 4-7. URL http://journals.
uran.ua/sr_med/article/view/132665 (mata 3BepHEHHS
04.09.2018).

5. 3 Kymnaes B. U., Hypauna M. C., JlumapeBa
JI. B. Hdeduuur BurammHa D kak ¢axrop pucka
HEKOHTPOJIMPYEMOTO TeUeHHUs OPOHXHUAILHON aCTMBI.
[Myaemononorus. 2017. T. 27, Ne 5. C. 624-628. URL
. https://doi.org/10.18093/0869-0189-2017-27-5-624-
628 (nara 3Bepuenns 09.09.2018).

6. Mustafa N. A. The relationship between
vitamin D level and severity and control of bronchial
asthma among adult Sudanese patients. International
Journal Of Research In Medical Sciences. 2018. Vol.
6, N 5. URL http://www.msjonline.
org/index.php/ijrms/issue/view/53 (mara 3BepHEHHS
29.08.2018).

7. Richards L. B. Biomarkers and asthma
management: analysis and potential applications.
Current Opinion in Allergy and Clinical Immunology.

2018. Vol. 18,Ne 2. P. 96-108. URL
https://www.ingentaconnect.com/
content/wk/aci/2018/00000018 /00000002/art00006

(mara 3BepHeHHs 19.09.2018).
8. Omole K. O. Serum vitamin D profile of
Nigerian children with asthma: Association with

1. Feshchenko Y. I. (2015) Bronkhialna astma,
khronichne obstruktyvne zakhvoryuvannya lehen:
perspektyvna hlobalna stratehiya vedennya, novitni
metody diahnostyky, suchasni pidkhody do terapiyi //
Asthma and allergies. No 4. pp. 38—42.

2. Frederick J. (2017). Severe Asthma Still
Under-recognized and Uncontrolled, According to
New European Study. Lung Disease New. Vol. 131,
No. 5. pp. 484-491. URL https://lungdisease
news.com/.../severe-asthma-still-under-rec (mata
3BepHeHHs 21.07.2018).

3. Lawrence M. G., Steinke J. W., Borish L.
(2018). Cytokine-targeting biologics for allergic
diseases. Ann. Allergy Asthma Immunol. Vol. 120.
pp. 376-381. URL https://doi.org/10.1016/
j.anai.2018.01.009 (date of appeal 21.08.2018).

4. Ilvanova L. A. (2018) Efektyvnist bazysnoho
likuvannya fenotypiv bronkhialnoyi astmy u ditey
zalezhno vid chasu debyutu zakhvoryuvannya [The
effectiveness of basic treatment of bronchial asthma
phenotypes in children, depending on the time of the
disease debut]. Scientific Journal «ScienceRise:
Medical Science». Vol. 24, No 4. pp. 4-7. URL :
http://journals.  uran.ua/sr_med/article/view/132665
(date of appeal 04.09.2018).

5. Kupayev V. I., Nurdina M. S., Limareva L.
V. (2017) Defitsit vitamina D kak faktor riska
nekontroliruyemogo techeniya bronkhial'noy astmy
[Vitamin D deficiency as a risk factor for the
uncontrolled  course of  bronchial asthma).
Pulmonology. Vol. 27. No 5. pp. 624-628. URL :
https://doi.org/10.18093/0869-0189-2017-27-5-624-
628 (date of appeal 09.09.2018).

6. Mustafa N. A. (2018) The relationship
between vitamin D level and severity and control of
bronchial asthma among adult Sudanese patients / et
al. /I International Journal Of Research In Medical
Sciences. Vol. 6. No 5. URL : http://www.msjonline.
org/index.php/ijrms/issue/view/53 (date of appeal

29.08.2018).
7. Richards L. B. (2018) Biomarkers and
asthma management: analysis and potential

applications. Current Opinion in Allergy and Clinical
Immunology. Vol. 18, No 2. pp. 96-108. URL :
https://www.ingentaconnect.com/
content/wk/aci/2018/00000018 /00000002/art00006
(date of appeal 19.09.2018).

8. Omole K. O.(2018) Serum vitamin D profile
of Nigerian children with asthma: Association with


https://lungdisease/
https://lungdisease/
https://doi.org/10.1016/
https://doi.org/10.1016/
http://journals/
https://doi.org/10.18093/0869-0189-2017-27-5-624-628
https://doi.org/10.18093/0869-0189-2017-27-5-624-628
http://www.msjonline.org/index.php/ijrms/issue/view/53
http://www.msjonline.org/index.php/ijrms/issue/view/53
http://www.msjonline/
Vol.%206.%20No%205
http://www.msjonline/
https://www.ingentaconnect.com/content/wk/aci;jsessionid=5cgmce15uac2g.x-ic-live-03
https://www.ingentaconnect.com/%20content/wk/aci/2018/00000018%20/00000002/art00006
https://www.ingentaconnect.com/%20content/wk/aci/2018/00000018%20/00000002/art00006
https://www.ingentaconnect.com/content/wk/aci;jsessionid=5cgmce15uac2g.x-ic-live-03
https://www.ingentaconnect.com/content/wk/aci;jsessionid=5cgmce15uac2g.x-ic-live-03
https://www.ingentaconnect.com/%20content/wk/aci/2018/00000018%20/00000002/art00006
https://www.ingentaconnect.com/%20content/wk/aci/2018/00000018%20/00000002/art00006
https://www.ncbi.nlm.nih.gov/pubmed/?term=Omole%20KO%5BAuthor%5D&cauthor=true&cauthor_uid=29461019
https://www.ncbi.nlm.nih.gov/pubmed/?term=Omole%20KO%5BAuthor%5D&cauthor=true&cauthor_uid=29461019

East European Scientific Journal #8(60), 2020 17

asthma severity and control. Pediatr. pulmonol. 2018.
Vol. 53, N 5. P. 544-551. URL
https://onlinelibrary.wiley.com/doi/abs/10.1002/ppul.
23969 (nata 3BepHenns 05.09.2018).

9. Global Initiative for Asthma. Global strategy

for asthma  management and  prevention.
http://www.ginasthma.org (nata 3BCPHCHHS
21.08.2018).

10. Aneeshkumar S. Economic burden of asthma
among patients visiting a private hospital in South
India. Lung India [serial online]. 2018. Vol. 35. P.
312-315. URL
https://europepmc.org/abstract/pmc/pmc6034364
(mara 3BepHeHHS 23.08.2018).

11. YaudunupoBaHHsie HMMMYHOJIOTHUECKUE
METO/IbI 00CIIeJOBaHHs OOJIBHBIX HA CTAI[IOHAPHOM U
amMOyJJaTOpHOM  dSTamax  JICUeHHs METOI.
Pexomengannun. KHUU®II. Kues, 1988. 18 c.

12. Jlamau C. H., Uy6enko A. B., babwu II. H.
CTraTHCTHYECKHE METOILI B MeIUKO-OMOIOTHUECKHX
HCCIENOBAHUAX C Hcmonb3oBanneM Excel. — K.:
MOPHOH, 2000. 320 c.

13. IsanoBa JI. A. EdexTuBHICTH 0a3uCHOTO
JKyBaHHs ()EHOTUNIB OPOHXIaJbHOI acTMH y IiTel
3aJICKHO BiJ] yacy JAeOrTy 3axBoproBaHHs. Scientific
Journal «ScienceRise: Medical Science». 2018. Vol.
24, Ne 4. P. 4-7. URL http://journals.
uran.ua/sr_med/article/view/132665 (mara 3BepHeHHS
04.09.2018).

14. Kymaes B. U., Hypaura M. C., Jlumapesa JI.
B. Jle¢umur BurammHa D kak ¢akrop pucka
HEKOHTPOJIMPYEMOTO TeUSHUSI OPOHXUAIBHON ACTMBI.
[Mymemonomnorust. 2017. T. 27, Ne 5. C. 624—-628. URL
: https://doi.org/10.18093/0869-0189-2017-27-5-624-
628 (mara 3BepuenHs 09.09.2018).

asthma severity and control. Pediatr. pulmonol. Vol.
53. No 5. pp. 544-551. URL
https://onlinelibrary.wiley.com/doi/abs/10.1002/ppul.
23969 (date of appeal 05.09.2018).

9. Global Initiative for Asthma. Global strategy

for asthma  management and  prevention.
http://www.ginasthma.org (date of  appeal
21.08.2018).

10. Aneeshkumar S. (2018) Economic burden of
asthma among patients visiting a private hospital in
South India. Lung India [serial online]. Vol. 35. P.
312-315. URL
https://europepmc.org/abstract/pmc/pmc6034364
(date of appeal 23.08.2018).

11. Unifitsirovannyye immunologicheskiye
metody obsledovaniya bolnykh na statsionarnom i
ambulatornom  etapakh  lecheniya metod.
rekomendatsii. [Unified immunological methods of
examination of patients at the inpatient and outpatient
stages of treatment: a method. recommendations].
KNIIFP. Kiev, 1988. 18 p.

12. Lapach S. N., Chubenko A. V., Babich P. N.
(2000)  Statisticheskiye  metody v  mediko-
biologicheskikh issledovaniyakh s ispolzovaniyem
Excel [Statistical Methods in Biomedical Research
Using Excel]. — K.: MORION, 2000. 320 p.

13. Feshchenko Y. I. (2015) Bronkhialna astma,
khronichne obstruktyvne zakhvoryuvannya lehen:
perspektyvna hlobalna stratehiya vedennya, novitni
metody diahnostyky, suchasni pidkhody do terapiyi
[Bronchial asthma, chronic obstructive pulmonary
disease: a promising global strategy for management,
advanced diagnostic methods, current approaches to
therapy]. // Asthma and allergies. No 4. pp. 38—42.

14. Frederick J. (2017). Severe Asthma Still
Under-recognized and Uncontrolled, According to
New European Study. Lung Disease New. Vol. 131,
No. 5. pp. 484-491. URL : https://lungdisease
news.com/.../severe-asthma-still-under-rec (mara
3BepHeHHA 21.07.2018).

V]IK 616.316-008.8:[616.314-089.23+616.379-008.64]

Rozhko P.D.

candidate of medical Sciences,

Odessa National Medical University
Denga O.V.

doctor of medicine, State Establishment

«The Institute of Stomatology and Maxillo-Facial Surgery

National Academy of Medical Science of Ukraine»
Shnaider S.A.
doctor of medicine, director State Establishment

«The Institute of Stomatology and Maxillo-Facial Surgery

National Academy of Medical Science of Ukraine»
Makarenko O.A.
doctor of biology, State Establishment

«The Institute of Stomatology and Maxillo-Facial Surgery

National Academy of Medical Science of Ukraine»

METABOLIC PROCESSES IN PATIENTS WITH DIABETES MELLITUS DURING ORTHOPEDIC
TREATMENT


https://www.ncbi.nlm.nih.gov/pubmed/29461019
https://onlinelibrary.wiley.com/doi/abs/10.1002/ppul.23969
https://onlinelibrary.wiley.com/doi/abs/10.1002/ppul.23969
https://www.ncbi.nlm.nih.gov/pubmed/29461019
https://onlinelibrary.wiley.com/doi/abs/10.1002/ppul.23969
https://onlinelibrary.wiley.com/doi/abs/10.1002/ppul.23969
http://www.ginasthma.org/
http://www.ginasthma.org/
http://journals/
https://doi.org/10.18093/0869-0189-2017-27-5-624-628
https://doi.org/10.18093/0869-0189-2017-27-5-624-628
https://lungdisease/
https://teacode.com/online/udc/61/616.316-008.8.html

L
EESY

18 East European Scientific Journal #8(60), 2020

Poscko ILJI.

KAHOUOam mMeOuyuUHCKUxX Hayx,

Ooeccruil HaYUOHATbHBLIL MEOUYUHCKULL YHUBEPCUMEM
Jenvea O.B.

O0OKMOp MEOUYUHCKUX HAVK,

Tocyoapcmeennoe yupesicoenue

«Hncmumym cmomamonozuu u 4eioCmuo-uyego Xupypauu
Hayuonanbhoil akademuu MeOUYUHCKUX HAYK YKpauHbiy
Hlnaioep C.A.

OOKMOp MeOUYUHCKUX HAVK, OUPEKMOP

Tocyoapcmeennozo yupesicoenus

«Hncmumym cmomamonozuu u 4emioCcmHo-uyego Xupypauu
Hayuonanvnoii akademuu meouyurHckux Hayk Yekpaunoly
Makxkapenko O.A.

00KmMOp OUONO2UUECKUX HAVK,

Tocyoapcmeennoe yupesicoenue

«Hncmumym cmomamonozuu u 4eaiocmuo-1uyegol Xupypauu
Hayuonanvhoii akademuu MeOUYUHCKUX HAYK YKpaumbiy

METABOJIMYECKHUE MPOHECCHI B OPTAHU3ME Y HAIIMEHTOB C CAXAPHBIM
JAUABETOM B TIPOIECCE OPTONEJMYECKOI'O JIEYEHUA

Summary. In patients oral liquid with type 2 diabetes mellitus, who were referred for orthopedic treatment
using implants, an increased content of triglycerides, cholesterol and glucose was found. Such state of oral cavity
in type 2 diabetes cannot but affect the results of dental implantation. In this regard, patients of the main group
were prescribed regular courses of drugs regulating carbohydrate metabolism and microbiocenosis, enhancing
immunity and resistance in oral cavity, as well as antioxidant and osteotropic drugs. Biochemical studies of oral
liquid showed a fairly high efficiency of proposed complex, which contributes to the normalization of impaired
metabolism.

AHHOTa].ll/IH. B pOTOBOﬁ JKUJAKOCTH HNAIIUCHTOB C CaXapHbIM ,ZlI/Ia6€TOM 2 TUIlAa, HAIPABJICHHBIX Ha
OpTONICANYCCKOC JICUCHHUEC C HMCHOJb30BAHUCM HMIUIAHTATOB, YCTAHOBJICHO IIOBBIIICHHOC COACPIKAHUC
TPUTTTALCPUAOB, XOJICCTCpHUHA U TJIFOKO3BbI. Takoe cocTosHUE ITOJIOCTH pTa 1npu caxapHOM ,I[I/Ia6eT6 2 THma He
MOJKCT HC CKa3aTbCA Ha pe3yJibTaTaX ACHT aJIbHOM HUMILIaHTaluu. B cBs3u ¢ aTHM nanueHTaM OCHOBHOM T'pyIIibl
OBUTH Ha3HAYCHBI PETYJLIPHBIE KypCHI MpPENapaToB, PETyTUPYIOMINX YTIEBOTHBIN 0OMEH W MHKPOOHOIICHO3,
yCHiauBarOImMX HUMMYHUTET U PE3UCTCHTHOCTH B IIOJIOCTHU pTa, a TAKKE HNperapaToB aHTUOKCUAAHTHOTO H
OCTCOTPOITHOI'O XapaKTepa Z[CIZCTBPIFL buoxumuueckue HUCCIICA0OBAaHUA pOTOBOI\/’I JKHUAKOCTH ITOKa3ajlnu JO0CTAaTOYHO
BBICOKYI0 3((EeKTHBHOCTh NpeIaraeMoro KOMIUIEKCa, CIHOCOOCTBYIOUIEr0 HOPMAJM3alMi HapyILIEHHOTO
MeTabosH3Ma.

Key words: dental implantation, diabetes mellitus, oral liquid, biochemical parameters.

Kniouesvie crosa: denmanvhas umMnianmayus, CaxapHolii ouabem, pomosast HCUOKoCHb, OUOXUMUYECKUE
nokasameiu.

IMomumo BOCTIAJICHUS, CHIKEHHSA
AQHTUMHMKPOOHOW ¥ aHTHOKCHIAHTHOW 3alluThl B
MOJIOCTH pTa MAIMEHTOB ¢ caxapHbIM quadetoMm (Cl),
HaIlpaBJIeHHBIX Ha OPTOINEINYECKOEe JIeYeHHE, UMEeT
MECTO M U3MEHEHUsI, CBA3aHHBIE C HAPYIICHUEM y HUX
JKUPOBOTO M YTJICBOJHOTO OOMEHOB, YTO YCIIOXHSET
TaKK€ IPOLECC [EHTAIbHON uMILIaHTauuu. Ilpu
WCIIONB30BaHNM 3yOHBIX MMIuTaHTatoB nipu CJJ
HaOJIOAAI0TCST KaK HEraTHUBHbBIC, TaK M TO3UTHBHbBIE
pesynbrarst [1-3].

Merabonnyeckne  Hapymenus npu  C/l,
HaOlofaeMple B OpraHu3Me,  IPENSTCTBYIOT
HOPMAalIbHOMY PEMOJCIUPOBAHUI0 KOCTHOM TKaHH,
JIONTOBPEMEHHON OCTEOMHTErpalliil M CTaOMIBHOCTH
UMILIAHTAaTa MPH OPTONEANYECKOM JIeueHud [2, 4, 5].

B cBs3m ¢ 3TUM, MBI CYHMTaeM, 4TO B TaKHX
ciIydasx HeoOXOOMMO B MPOIECCE OPTONEINIECKOTO
JIeYEHHsI WCIIONB30BaTh JIeueOHO-IPO(UIAKTHIECKHE
MEpOTIPUATHSA, PETYIHPYIOIINE W IIOAJICPKUBAIOIIHE
KHUPOBOM M YTIJIEBOAHBIM OOMEH, HOPMAaU3YIOIIHE

OCTEOTPOIHEIE IMPOIECCH B OpPraHU3Me M B IMOJOCTH
pTa, B 9aCTHOCTH.

Ienvro nauHOI pabOTHI OBLTO M3YUYCHUE BIIHSIHUS
NIeIeOHO-TIPOQMITAKTHICCKAX ~ MEpONPHUIATHH  TpH
opronenuieckoM jeueHuu namueHtoB ¢ CJ[ 2 tuma c
UCIIOJIb30BaHMEM MMIUIAHTATOB Ha OHOXUMHYECKHUE
NOKa3aTeld POTOBOM YKHUAKOCTH, XapaKTepH3YIOIUe
0OMEHHBIE IIPOLIECCHl B OPTraHU3Me.

Mamepuanst u memoost. B uccienoBaHuu
ygactBoBaio 53 maruenta 30-55 ner ¢ auaraozom CJ]
2  Twa, HanpaBJeHHBIX  Ha  JEHTAJIbHYIO
HMITIaHTALHIO.

JleueoHo-nipodpunaktuueckuit komruieke (JIIK)
CONPOBOXKAEHHUS ~ OPTONEIMYECKOTO  JICUYCHUS  C
UCIIONIb30BAaHMEM HMMIUIAHTAaTOB BKJIIOYAT KOMILIEKC
ouosorudeckn akTHBHBIX BemecTB « [IOCy» (1 mecsir
2 pasa B TOAYy), PETYJIUPYIONUINHA YTIIEBOHBIN OOMEH B
opraum3me mnpu CJI 2 Tuma, QuUTOKOHIIEHTpAT
«Mvmvynnkym» (3 Hemenmm 3 paza B Tomy),
YCWIMBAIOIMA HMMYHHTET M PE3UCTEHTHOCTh B
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MOJIOCTU pTa, AQHTUOKCHUJIAHTHO-OCTEOTPOIHBIN
npenapar «CeneH + IUHK akTuB» (3 Hexenu 2 pasa B
rofy) M HOPMaIM3YIOMMH KOCTHBIH MeTabonn3m
BUTAMHHHBIN KOMIUIEKC «AJdasut» (20 mueit 2 pasa B
rony). Kpome Toro, MecTHo B BHIE amNIUIMKaLUN
UCIIOJIB30BANIU JKCTPaKT THHKT0-0MI10061 u
BUHOTPAIHBIX KocTtouek (15 mmeit 4 pasza B romy),
PETYTUPYIOIUN  MHUKPOOHMOIICHO3,  yIyUIIAIOMIHH
KpPOBOCHAO)KCHHE W YMEHBUIAIOMINN BOCHAJICHHUE B
nosoctu  pra. Ilepsoe wucnonws3zoBanue  JIIIK
MIPOBOAWIIOCH IE€pes olepauueld uUMIUIaHTtauuu. Bcee
IpenapaTsl NPUMEHSIINCH 110 HHCTPYKIIHH.

IIpy 5TOM B POTOBOH JKUJIKOCTH MAIMEHTOB
OLICHMBAJICh HA PA3HBIX JTalax JICYCHHS YPOBEHb
TPUTJIMLEPUIOB,  COAEPXKAHUE  XOJIECTepUHa U
TJTFOKO3BI [6].

Pe3ynomamul uccnedosanusn u ux oocyricoeHnue.
VYV mnanuentoB ¢ CJ| 2 Tuma B pOTOBOM KUAKOCTH
OTMEUYEH IMOBBIILIEHHBIM [0 CPaBHEHUIO C HOPMOH
YpOBEHb TPUIHLEPHIOB (MOYTH B 3 pasa), 9TO
SIBIISICTCS CIIEICTBUEM HapYIICHHS )KHPOBOTO OOMEHaA B
opranusme, xapakrepHoro aius CJ] 2 tuma (tabmn. 1).

Tabuumna 1

HN3MeHeHus YPOBHSA TPUTJIULHEPUTIOB B pOTOBOﬁ KUIKOCTH NMMAMEHTOB C CAXapPHbIM HHaﬁeTOM 2 THIA Ha
PA3HBIX 9TAllaX KOMIUVICKCHOT'0 OPTONMECIHYIECCKOIO0 JI€ICHUSA, MMOJIb/J1

Cpoku HaOrOIeHUS
Tpyrist | uepes 1 meos yepes 3 mecsiia yepes 6 MecsIeB yepes 1 rox
HCXOIHBIN SE— YCTAHOBKH YCTAHOBKH YCTAHOBKH
HMIIJIAHTOB HUMITIJIAHTOB HUMILUIAHTOB
Hopma — 0,082 + 0,005
C 0,21+ 0,24 +0,02 0,18+0,01 0,21+0,02 0,19 +0,02
pr‘;“iﬁgzm 0,02 p<0,001 p < 0,001 p <0,001 p <0,001
p <0,001 p: > 0,05 p: > 0,05 p: > 0,05 p: > 0,05
0,26 + 0,20+ 0,02 0,22 +0,02 0,14 + 0,02 0,11+0,02
OcHoBHas 0,03 p < 0,005 p < 0,005 p =0,05 p > 0,05
n=29 p <0,001 p: > 0,05 p1> 0,05 p1<0,05 p:1<0,05
p2> 0,05 p2> 0,05 p2 > 0,05 p2<0,05 p2<0,05

HpI/IMe‘IaHI/IﬂZ P — OOKa3aTejib JOCTOBCPHOCTU OTJIMYHH 110 OTHOIICHHIO K HOPMC;

pl — mokasarenb JOCTOBEPHOCTH OTAMYHUM MO OTHOLIEHHIO K HCXOJAHOMY IOKAa3aTelNo;
P2 — nokasaTesb JOCTOBEPHOCTH OTIMYHMN MEXIY TPYIION CpaBHEHHSI 1 OCHOBHOM.

B poroBoM KMIKOCTM IALUEHTOB IPYIIIbI
CpaBHEHMS, nonyuaBlmiel  6a3oBoe  JIedEHHE,
COJIEp)KAHME  TPUINIMLEPUIOB HE  NPETEPIEBAIIO

CYIIECTBEHHBIX H3MEHEHMH HA TMPOTSKEHUH BCEX
CPOKOB HcciefoBaHMsA. [Ipy 3TOM JOMOIHHUTENBHOE
Ha3HAaYe€HHE  PeTYJSIPHBIX KypcoB ne4eOHo-
NpoQHIAKTHYECKOTO KOMIUIEKCA OCHOBHOW TpyTiIe
yepe3 6 MecsIeB IOCIEe YCTAHOBKM HMMIUIAHTATOB
CIIOCOOCTBOBAJIO JOCTOBEPHOMY CHIIKEHHIO YPOBHS
TPUIVIMIEPHUAOB KaK 110 OTHOIICHHIO K HCXOJHBIM
3HAYEHMSM, TaK U [0 OTHOUICHHIO K IOKAa3aTelio B

rpynne cpaBHeHus. IIpu aHanuse poTOBON XKUAKOCTU
yepe3 12 MecsueB 3aperuCTPUPOBAHO YCTOWYIHMBOE
CHIDKCHHE YPOBHSA TPUIJIMLEPHUIOB B OCHOBHOM
TpyIe, TNPaKTUYECKH [0 HOPMAIbHBIX 3HAYCHHH
(Tabmn.1).

ConepkaHre XOJIECTEPHHA B POTOBOH JKHIIKOCTH
HaOMomaeMbIX manueHToB ¢ CJI 2 THIa Ha UCXOIHOM
9Tare NMpeBbINIaI0 HOPMAIBHBIH ypOBeHb Oojiee ueM B
2 pasa, 4TO TaK)Xe IOATBEP)KIAET olliee HapyIIeHHe
oOMEHa BEmECTB, B YAaCTHOCTH XOJIECTEPHUHA, Y
6onpHbIX C/] 2 THma (Tabmn. 2).

Tabauna 2

HN3meHenust COJIepKaHUuA X0J1€CTEpUHA B pOTOBOﬁ AKUJIKOCTH NAIMEHTOB C CaXapHbIM I[l/laﬁeTOM 2 THIIA HA
PA3HBIX 3TANAX KOMIJICKCHOI'0 OPTONCANYECCKOI0 JIeUeHHs, MMOJIB/J

Cpoxu HabIrOIEHHS
Tpymmst | epes 1 meosm yepes 3 Mecsiia yepes 6 MecsIeB yepes 1 rox
HUCXOJHbIN YCTaHOBKH YCTaHOBKH YCTaHOBKH
Tepanuu
HMILTAHTOB HMILTAHTOB HMILTAHTOB
Hopma—0,12 + 0,01
CpasHenms 0,27+ 0,24+0,03 0,21+0,02 0,25+0,02 0,31+£0,04
=24 0,03 p <0,001 p <0,001 p <0,001 p <0,001
p <0,001 p: > 0,05 p: > 0,05 p: > 0,05 p:> 0,05
024+ 0,28 +0,03 0,20+0,02 0,15+0,02 0,17+0,02
OcHoBHas 0,02 p < 0,005 p <0,005 p>0,05 p=0,05
n=29 p < 0,005 p:> 0,05 p:> 0,05 p:<0,01 p:<0,05
p2> 0,05 p2 > 0,05 p2 > 0,05 p2<0,05 p2<0,05

IIpumeuanus: p — nmokasareib JJOCTOBEPHOCTH OTJIIMUUMA 110 OTHOLIEHUIO K HOPME;
pl — mokazaTens JOCTOBEPHOCTH OTIIMYHIA MO OTHOIIEHUIO K UCXOAHOMY ITOKa3aTelIio;
P2 — moKa3aTelb JOCTOBEPHOCTH OTJIMYMI MEXK Iy TPYIIOi CPABHEHHUS K OCHOBHOM.
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B poTOBOW IKMAKOCTH MALUCHTOB TPYIIIBI
CpaBHECHUsSI MOKA3aTeNlb XOJICCTEPHHA HA BCEX dTammax
JICUCHHUSI U TPOBCACHUS OHMOXMMHUYECKOTO aHalu3a
MPAaKTUYeCKH HE W3MCHWICS U COXpaHsycs Ha
JIOCTOBEPHO BBICOKOM ypoBHe, B 1,8-2,6 pa3a,
MpEeBhINIas HOPMalbHBIC 3HAUCHHA. B omimume OT
3TOr0 B POTOBOM JKUAKOCTH MALUEHTOB OCHOBHOM
TPYTIIIEL, KOTOpas rmoJryyasna J1e4eOHO-
PO MIAKTHIECKII KOMIUIEKC B IPOIIECCe JCUCHUS H
(ukcar MMIDIAHTATOB, JTOCTOBEPHOE CHIDKEHHUE
YPOBHS XOJIECTEpPHHA 3apeTHUCTPHPOBAHO uepe3 6
MECSIIeB JICUCHHSI M COXPAHWIOCh Ha TaKOM YPOBHE
yepe3 1 ropa. Ilokazarenb XosjecTepuHa B POTOBOM
JKUJKOCTH  TMAIMCHTOB  OCHOBHOM  TpyIIbl  Ha
3aKJIFOYUTEIBHBIX JTarax HAOJIOJCHUS, HECMOTPS Ha

onpeneNi€HHOE  CHIDKEHHME, BCE  XKe
TIPEBBIIIAN 3HAYCHUS] HOPMBI (Talu1. 2).
OpHuM M3 OcHOBHBIX npusHakoB CJl saBnsercs
TUNEPIIIMKEMHUs, BIMAIOLIAs Ha YPOBEHb TJIIOKO3BI B
POTOBO JKMAKOCTH HaOJroNaeMbIX mnanueHToB. Kax
BUJIHO M3 TaOJHIIBI 3, coJiepKaHKE TIIIOKO3bI B POTOBOM
JKUAKOCTH HarueHToB ¢ CJ] 2 TuIa Ha HCXOJIHOM 3Tare
B 5,5 pasa MpeBbpIIAIO HOPMaJbHBIH YPOBEHb.
Bricokue KOHLEHTpauuM IUIIOKO3Bl B POTOBOM
XKHUIKOCTH OKa3bIBAIOT HETAaTHBHOE BO3JCHCTBHE Ha

HCCKOJIBKO

TKaHH TOJNIOCTH  pTa, CTeneHb JaucOuoza u
HEONaronmpuiATHO  MOTYT  BIMSTH  HAa  HCXOJ
OPTOMEANYECKOTO  JICYCHUS C  HCIOJIh30BaHUCM
WMILUIAHTATOB [7].

Tabmuna 3

HN3MeHeHus coaepkaHus INIlOKO3bI B pOTOBOﬁ AKHUJIKOCTH NAUEHTOB C CAXapHbIM IlHaﬁeTOM 2 THIA HA
PAa3HBIX 3TanaX KOMILUIEKCHOI'0 OPTONEIHYCCKOIo JeUeHUs, MMOJIb/JI

Cpoku HaOIIOCHNS
pymimst Yepes 1 Yepes 3 mecsiia Uepes 6 mecsitieB Yepes 1 ron
HCXOAHBIN MecsI YCTaHOBKU YCTaHOBKH YCTaHOBKH
Tepanuu HMIUIaHTOB HMMILIAHTOB HMMILIAHTOB
Hopma — 0,21 £0,02
CpareHis 1,27+ 1,48+0,16 1,15+0,12 1,49 +0,23 1,33+0,18
=24 0,15 p<0,001 p <0,001 p<0,001 p<0,001
p <0,001 p: > 0,05 p: > 0,05 p: > 0,05 p:> 0,05
1,04+ 0,86+0,10 0,61 +0,05 0,39+0,05 0,43+ 0,06
OcHoBHas 0,11 p < 0,005 p<0,01 p=0,05 p=0,05
n=29 p <0,001 p:> 0,05 p1<0,01 p1 < 0,001 p1 < 0,001
p2> 0,05 p2< 0,005 p2 < 0,005 p2 < 0,001 p. < 0,001
IIpuMedanus: p — Hokaszareslb JOCTOBEPHOCTH OTJIMYMHI 10 OTHOIICHHUIO K HOPME;
pl — moxasarenb JOCTOBEPHOCTH OTIMYHM MO OTHOLICHUIO K HCXOIHOMY ITOKa3aTelio;
P2 — nokasaTesb JOCTOBEPHOCTH OTIMYHMN MEXY TPYIIONH CpaBHEHHSI 1 OCHOBHOM.
buoxumuueckuid aHanuM3 PpPOTOBOM JKUAKOCTH  KHUAKOCTHU MoKa3ajiu JIOCTaTOYHO BBICOKYIO
MAIlMeHTOB II0Ka3ajJ, YTO B TPyNIe CpaBHEHUS  A(PPEKTHBHOCTD MpeAIaraeMoro KOMIUIEKCa,
CONlepXKaHME TIIOKO3Bl HA BCEX OJTamax JICYeHHs  CIOCOOCTBYIONIETO  HOPMaJHM3allid  HAapYyMICHHBIX

NPaKkTHYeCKH HE M3MEHJIOCh M OCTaBajoCh Ha
BBICOKOM ypoBHE (TadI. 3).

B poToBOH KHAKOCTM NAlMEHTOB OCHOBHOM
rpymnmsl, nony4asmux JIIIK, nocroBepHoe cHuXEHHE
YPOBHSI IJIFOKO3bI OTMEYEHO uepe3 3 Mecsma Iocie
(ukcarM  MMIUTAaHTaTOB. bojee  3HaYMTEIHHOE
yYMEHBIIIEHHE JTOro Tokazatens, B 2,7 pa3sa,
YCTaHOBJICHO dYepe3 6 MecsIeB Mocie YCTaHOBKU
HUMITaHTATOB. Ha 3aKJIIOYUTEIEHOM JTamne
uccienoBanus (depe3 1 ron) ypoBEHb TIIIOKO3BI B
POTOBO¥! YKUJKOCTH OCHOBHOM Tpymmbl B 2,4 pa3a ObLI
HUXKE MCXOIHBIX 3HadeHud u B 3,1 pasa MeHblle
COOTBETCTBYIOIIETO YPOBHS B IPYIIE CPAaBHEHUSI, XOTS
U TIPEBHIMIAT B 2 pa3a MoKa3aTelld HOPMEI (Ta0ur. 3).

Bb1600wt. B poTOBOIl XKUIKOCTU MAIMEHTOB MPU
CJI 2 Twuma, HampaBlIeHHBIX Ha OPTOIMEIUYECKOE
JIeYeHHe, YCTAHOBJICHO IMOBHIMIEHHOE COJCpKAHUE
TPUIIIAIEPHIOB, XOJNECTepHUHA M TIIOKO3BlL. Takoe
COCTOSIHME OOMEHHBIX MPOIECCOB B OpPraHW3ME U B
nostoctr pra mpu CJ] 2 TuIa He MOXKET HE CKa3aThCs Ha
MPOTHO3€ PE3yNbTaTOB JEHTANIbHOW MMILIaHTaluu. B
CBSI3M C OTUM IAlMEHTAM OCHOBHOW TPYNIBI OBUTH
Ha3HAa4eHBbl  PEryJsipHbIE  KypChl  IIPEnapaTos,
COCTaBHBILUX 1e4eOHO-TIPOPUIAKTHIECKIH
KOMIUIEKC. broxmmudeckne HccienoBaHusI POTOBOM

mokaszatejieii 0OMEeHHBIX IIpOLECCOB.
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PATIENTS WITH METABOLIC SYNDROME AND CHRONIC GENERALIZED PERIODONTITIS
ORAL CAVITY LIQUID BIOCHEMICAL INDICES IN THE PROCESS OF INTEGRATED
ORTHODONTIC TREATMENT

envea Anacmacus 30yapoosna

Kanouoam mMeouyuHCKUx Hayx,

Tocydapcmeennoe yupescoenue

«Hncmumym cmomamono2uu u 4eniocmHo-Tuye8ol Xupypeuu
Hayuonanvnot akademuu meOuyunckux nayx Yxpaumnoi»

BUOXUMMYECKHE IMOKA3ATEJU POTOBOM KUJIKOCTHU MMAITUEHTOB C
METABOJIMYECKHUM CUHAPOMOM U XPOHUYECKUM I'EHEPAJIN30BAHHBIM
HAPOJOHTHUTOM B MIPOLHECCE KOMIIVIEKCHOI'O OPTOAOHTHYECKOTI' O JIEYEHUSA

Summary. An initial assessment of oral liquid biochemical parameters of patients with metabolic syndrome
and chronic generalized periodontitis aimed at orthodontic treatment of dentofacial anomalies indicates significant
violations of their fat and carbohydrate metabolism, the activity of enzymes characterizing degree of dysbiosis,
microbial contamination, non-specific resistance and degree inflammation in oral cavity. Studies conducted in the
process of orthodontic treatment (after 6 months, 1 year, 1.5 years) indicate a high therapeutic efficacy of
developed pathogenetically based therapeutic and preventive measures to accompany the treatment of such
patients, as evidenced by a significant decrease in triglyceride levels in the oral liquid, cholesterol, glucose, degree
of dysbiosis, urease activity, elastase and increased lysozyme activity.

AHHOTa].[l/Iﬂ. OLIeHKa B HCXOAHOM COCTOSAHHHU OMOXMMMYECKHMX IIOKa3aTeei pOTOBOﬁ JKHUIKOCTH 'y
HalnucHTOB C METa00IMYECKUM CUHAPOMOM M XPOHHUYCCKHUM I'€HECPAJIN30BAHHBIM IMAPOJOHTUTOM, HAIIPABJICHHBIX
Ha OPTOAOHTHYCCKOC JICUCHHUC 3y60‘I€J'IIOCTHLIX aHOMaJ'IPIﬁ, CBUACTCIILCTBYCT O CYHICCTBCHHBIX HAPYIICHUAX Y
HUX JKHUPOBOIro0 M YIJICBOAHOI'O 06M6Ha, AKTUBHOCTH (I)epMeHTOB, XapaKTCPpU3yrommnx CTCIICHb I[I/IC6I/I033,
MHUKPOOHYIO 00CEMEHEHHOCTh, HECTICIIU(PHUECKYIO PE3UCTEHTHOCTh M CTEIIEHb BOCIAJICHUS B POTOBOM MOJIOCTH
pta. MccneaoBanus, MpoBeIeHHBIE B IPOIECCE OPTOJOHTUUYECKOTO JieueHus (depe3 6 mecses, 1 rox, 1,5 roga),
CBHUJIETEILCTBYIOT O BBICOKOH TepaneBTHUecKOH d3((EeKTHBHOCTH pa3pabOTaHHBIX  MATOT€HETHYECKH
00OCHOBaHHBIX JIeUeOHO-NIPO(YUIAKTHYECKUX MEPOIPHUSITUI CONPOBOXKACHHS JICUSCHNSI TAKUX MAIMEHTOB, O YEM
CBUACTCIILCTBYCT 3HAYUTCILHOC CHUXCHHEC B pOTOBOI‘/’I KHUOKOCTHU rnokasaTteneun YPOBHA TpUTTIULCPUIOB,
XOJIECTCPUHA, I''TFOKO3bI, CTCIICHU 211/1061/103a, AKTUBHOCTHU ypP€ashbl, 3J1aCTa3bl U MOBBIMICHUEC AKTUBHOCTH JIM3011MMaA.

Key words: biochemical parameters, oral liquid, dentofacial anomalies, metabolic syndrome.

Kniouesvie cnosa: 6u0xuMull€CKu€ nokasameau, pomoeas QfCMC)KOCI’)’lb 3y60l{€/Zi00mel€ anomaiuu,
Memabonuueckul CUHOpOM.

Merabonmueckuii cuaapom (MC) u XpoHHYeCKnit

Ha TAaTOJOrM4YE€CKHUC MPOLECChl B IMOJOCTH pTa IIpU

reHepanu3oBaHHbId TapoAoHTUT (XI'TI) okaspiBalOT  pa3mUYHOMN COMaTHUYECKOU MMaTOJIOTUH, U,
HETaTHUBHOE BIMSHWE HAa MHOTHE TMPOILECChl B  CIEAOBATEILHO, Ha MPOIECcC epeMenieHns 3y00B mpu
opraHu3Me, B TOM 4HCI€ M Ha OpPTOJAOHTHYECKOe JiedeHWH. [lodToMy  OIleHKa  OMOXMMHYECKHX

nedeHune 3ybouemocTHbIX anomammii (3YA) [1-4].
PoroBas KHUAKOCTDH OKA3bIBACT CYIICCTBECHHOC BIIMSTHUC

ToKasaresei poTOBOH KUAKOCTH NarueHToB ¢ 3UA Ha
¢done MC wu XITI HeoOxommmMa B TIpoIlecce
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OPTOJIOHTHYECKOTO0  JIeueHHs Uil pa3pabOTKH
3¢ PEeKTUBHBIX ne4eOHO-TIPOPUIAKTHIECKIX
MEpOIIPUSTUH  CONPOBOXKAEHUSI 3TOrO JICYCHUS U
OPOTHO3UPOBAHUS €T0 PE3yIbTATOB [5-7].

Ilenvro  nmanHO#  paboOTBHI  ObLIAa  OICHKA
OMOXMMHUYECKHUX ITOKa3aTeNel POTOBOHM >KHUAKOCTH Yy
nanreHToB ¢ MC n XI'TI B mpomecce KOMIUIEKCHOTO
OPTOMOHTHYECKOTO JICICHUSL.

Mamepuanvt u memodvl. B unccnenoBaHun
ydacTBoBajyo 56 marmeHToB ¢ 3UA u Hanmmanem MC u
XTI'TI B Bo3pacte 25-50 et (31 dermoBeKk — OCHOBHAS
rpymma, 25 — rpymnmna cpaBHeHHs). OCHOBHas TpyIima
MAalMeHTOB B MPOLIECCE OPTOAOHTHUYECKOTO JICYECHUS
NoJydajia MO3TarnHO pPa3padOTaHHYI0 Ha OCHOBaHUU
9KCIIEPUMEHTAIILHBIX M T€HETHYECKHX HCCIIE0BaHUI
CJIE/TYFOLIYIO JIeueOHO-IPOPHIAKTHIECKYIO TePaIuio.

Ha mnoxroroButensHoM »sTame (10 gHel 1o
(ukcar OpPEeKeTOB) MANMEHTHl OCHOBHOW TPYTIIIBI

MOJTydaln 1o HWHCTPYKIINU Ipenaparsl:
«Uncrocopbun», «KanmmsponpoTek,
«ITepdpexTrm» u MECTHO «OkcenT»
JIETOKCHKAIMOHHOTO, AQHTHOKCHIAHTHOTO,
MOABIISFOLIETO MIaTOTCHHYTO MHUKpOdIIOpY,

MPOTUBOBOCIIAIUTENIFHOTO,  PEreHEpalMOHHOTO U
PEryIupyIOIero MUKpOOHOLIEHO3 ACUCTBHS, a TaKKe
KOMIUIEKC MHHepanoB. [l ycuieHus pe3opOouuu
KOCTHBIX TKaHeH M pa3phIXJCHUSA KOJUIareHa, T.e.
YCKOpPEHHs HMHEPLHMOHHOro Imepuojga (0T MOMEHTa
MPWIOKEHHUST CHJIBI IO Havajia MepeMelieHus 3yoa),
nepen ¢dukcaren OpexeToB MPOBOIMIINCH
(huznomnpone Ay po OI1 Nel, BKJIIOYABLINE
anektpodopes 1% pactBopa «Tpuion B» (5 ceancos)
U 4YepeZoBaBIIMECS UYepe3 JEHb C BIEKTPodope3omM
pactBopa «JIumazay. IIpu 3TOM I MOTEHIMPOBAHUS
anextpodopesa MPOBOAMIOCH YIIBTPa3BYKOBOE
COTIPOBOKICHUE MPOLEAYPHI.

Ha BropoMm arame uepe3 nBa Mecsila IIOCIE
¢ukcarun  OpekeToB  ANA  ONTHMH3ALMH  BCEX

IIPOLIECCOB B OpraHU3Me IIpU MepeMelIeHHH 3yOoB
MAlMeHThl  OCHOBHOW  TPyHNNBl  HOJydYald 110
WHCTPYKIMH  mpemnaparbl  «YUucrocopOun» U
«Kammusporiporekt» (10 nuei), «Ilepdexrmny u
MECTHO «IKCcJIeHT».

Ha nmocnennem 3aximrouuTensHOM 3Tame uepes |
roq; W 2 wMecsAma mocie (Qukcanum OpeKeToB
(peTeHINOHHBIH EpNOT) MAIUEHTHl OCHOBHON I'PYIIIIEI
JUISL COKpAIICHUs] CPOKOB PETCHIMOHHOIO MepHoja U
ONITHMU3AINN METa00NINIECKUX MPOIIECCOB IOTyYann
¢usnomnporenyper @I No2, mpencrapnsgBmme coboit
a5eKTpohope3 ¢ MCHOIb30BaHNEM Hpenapata «JloHa»
(5 ceaHcoB) u uepelmoOBaHHMEM uepe3 JEHb C
anexTpodope3oM 5 % pacTBOpa IIIOKOHATA KanbLus (5
CEaHCOB). dusuonpouesypsl OI1 Ne2
CONPOBOKAAIUCH Ja3epoTepanued, IpH KOTOPOH
UCIIONIB30BaJICSl KOMOMHUPOBAHHBIN ammapar cepuu
BTL-5000, ¢ 1enpr0 akTHMBaLMH  KJIETOYHOI'O
METaboJIN3Ma, TIOBBIICHHS UX (YHKIMOHAIBLHOMN
AKTHBHOCTH, MTOBBIIICHUS TPOPHUIECKOTO 00ECTIEeICHHS
TKaHeM.

ITpn omeHke OMOXMMHYECKHX TIIOKa3aTelled y
marrieHToB ¢ 3YA, MC u XI'TI Hamu ObuTH BRIOpAHBI
Hauboyee 3HAYMMble OHMOXMMHYECKHE MapKepbl
POTOBOM KMJKOCTH, XapaKTEPU3YIOILUE XUPOBOU U
YIJIEBOJHBIH OOMEH — TPUINIMLEPHIBI, XOJECTEPHH,
[JII0KO3a, a TakXKe aKTHBHOCTh psaa (EepMEHTOB,
XapaKTepu3yoUIUX CTeNeHb AucOM03a, MHUKPOOHYIO
00CeMEeHEHHOCTh, HeCTIEU(UIECKYI0 PE3UCTEHTHOCTh
U CTENECHb BOCIHAJICHHS B POTOBOM IIOJIOCTH pTa —
CTENEHb 11cOH03a, aKTUBHOCTD JIN30LIMMA, 3J1aCTa3bl 1
ypeassi [8-10].

Pesynomamut u ux oocymycoenue. Ilpu MC n
XI'TT y mnammerntoB ¢ 3YA ObUIO  OTMEUYCHO
MOBBIIIEHHOE M0 CPABHEHUIO C HOPMOH CoJiepKaHUe B
POTOBOH >KUAKOCTH TPUIJIMIIEPUAOB Ooinee dyem B 4
pasa, xoJecTepuHa — B 2 pasza, a TIOKO3bI — B 3,5 paza
(tabmn. 1, 2, 3).

Tabmuna 1

HN3menenue YPOBHSA TPUTTHLEPUIAOB B pOTOBOﬁ AKUJIKOCTH Y MAIHEHTOB B IPOLE€CCE KOMIIJIEKCHOT'O
OPTOAOHTHUYECKOI0 JICYCHUS, MMOJIb/JI

na I'pyrna cpaBHEHUA OcHoBHasi rpynmna
Cpoxku (n=16) (n=19)
HopMa — 0,074+0,003

) 0,29+0,02

HUcxomabrii 0,31+0,02 p>0,05
0,22+0,01

Uepes 6 MecsiLeB 0,27+0,013 p<0,005
0,23+0,01

Yepes 1 rox 0,29+0,02 p<0,01
0,14+0,01

Yepes 1,5 rona 0,24+0,02 p<0,001

HpI/IMG‘laHI/ICZ P — ODoKasaTeiib JOCTOBECPHOCTU OTJINYHH OT TpynIbl CPABHCHUA.
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Tabmuma 2

HN3menenne YPOBHHA X0JIeCTEPUHA B pOTOBOﬁ KHAKOCTH Y MAITMEHTOB B IMPOIeCCe KOMIIJIEKCHOTO

OPTOAOHTHYECKOT0 JICUCHUH, MMOJIb/JI

T I'pyrna cpaBHeHUs OcHosHas rpynma
Cpoxku i P ad
HopMma — 0,13+0,01
B} 0,25+0,01
:l: > b
Hcxomnapii 0,27+0,013 p>0,05
0,2040,01
:l: > b
Yepes 6 Mecsitien 0,22+0,01 p>0,05
0,140,01
Yepes 1 rox 0,25+0,02 p<0,001
0,160,01
Yepes 1,5 roma 0,23+0,02 p<0,001
[IpuMeyanue: p — MoKa3aTeNb T0CTOBEPHOCTH OTIMYHIA OT IPYTIIBI CPABHEHHUS.
Tabmuna 3

H3meHeHne ypoBHS IJII0KO3bI B POTOBOH KMAKOCTH y NALMEHTOB B IpoLecce KOMIIEKCHOI0

OPTOAOHTHUYECKOI0 JIeYeHMUs, MMOJIb/JI

na I'pyrima cpaBHEHUs OcroBHast rpynma
Coom pyrina cp Py
Hopma — 0,23+0,02
- 0,79+0,018
Wcxoaublii 0,81+0,02 p>0,05
0,82+0,04
Uepes 6 MecsitieB 1,02+0,04 p<0,005
0,57+0,04
Yepes 1 ron 1,14+0,03 p<0,001
0,46+0,03
Yepes 1,5 rona 1,31+0,10 p<0,001

IIpumeuanue: p — nokas3areiab JOCTOBEPHOCTU OTIUYHUNA OT IPYIIIbI CPABHEHMUS.

IIpn w30BITOYHOM COAEP)KAHWUHM TIIIOKO3BI B
POTOBOH KHUAKOCTH, OE€3yCIOBHO, CTPafaloT TKAaHU
MapoJIOHTa, YCYryOmseTcs TSKECTb HPOTEKaHUS
MapoJOHTUTA U CTENIeHb ANcOM03a B MOJIOCTHU PTa.

Cananust mosiocTH pra u npodeccroHanbHas
TMIHEHA, IIPOBEACHHBIE B OCHOBHOM I'pyMIIe U TPYyIIe
CpPaBHEHHs /0 Hadaja OpPTOJIOHTHYECKOTO JICUEHHS,
BIIFSUTM HA MOKAa3aTeNI CTOMATOJIOTHYECKOro craTyca

¢UKcaly  OPTOJOHTHYECKOW ammaparypsl  ObUIO
OTMEUYECHO JIOCTOBEPHOE CHIKCHHE COJEPKAHUS
Tpurnuuepuaos B 1,31 pa3a, xonectepuna —B 1,25 pasza
U 1oKo3bl — B 1,27 paza. [1pu sToM UX coliepkaHue B
pPOTOBOM >KMIKOCTH TPEBBIIIAJIO HOPMY, HO OBLIO
cooTBeTCTBEHHO B 1,71 pasa, B 1,43 pa3za u B 2,84 paza
MEHbIIIe, YeM B TpyIIne cpaBHeHus (Tadm. 1, 2, 3).

B tabmumax  4-7  mpuBeneHs!  JaHHBIC

HECYIIECTBEHHO. UCCIIEIOBAaHNS B POTOBOI! JKHUIKOCTH ManueHToB ¢ MC

B rpymnmne CpaBHEHMS HoKaszaTedd  MapKepa MHKpPOOHOH OOCEMEHEHHOCTH — ypeasbl,
TPUIJINIEPUIOB, XOJIECTEPHHA U TIIIOKO3BI B IIpOIlecce  MapKepa  HecTelU(pHUecKOW  PEe3UCTEHTHOCTH B
OPTOMIOHTMYECKOTO  JICYCHUs]  NPAKTHYECKH HE  TOJIOCTH pTa — JIM30LMMa, CTENeHH JucOuosa

M3MEHWINCH U OCTABAINCH HA BBICOKOM ypOBHE (TalJI.
1, 2,3).

B poToBOH KHAKOCTM NAlMEHTOB OCHOBHOM
rpynnsl, nonydasmux JIIIK, yepes 6 mecsueB mocie

(oTHOmIEHME ypea3bl K JHM30IMMY) M Mapkepa
BOCITAJICHUS — 3J1aCTa3bl.

Tabmuma 4

Z[m{aMmca HU3MEHCHUA AKTUBHOCTH yp€a3bl B pOTOBOﬁ KU/IKOCTH Yy MALIMCHTOB B Ipo1iecce
OPTOAOHTHYECKOI'O JICUCHUS, MK-KaT/JI

1ra ['pyrna cpaBHEHUs OcroBHas rpyrna
Cpoku i P e
HopMma — 0,085+0,005

5 0,25+0,012

HWcxommsrit 0,23+0,015 p>0,05
0,04+0,003

Yepes 6 MecseB 0,14+0,01 p<0,001
0,09+0,007

Yepes 1 rox 0,20+0,009 p<0,001
0,12+0,009

Uepes 1,5 rona 0,27+0,017 p<0,001
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HpI/IMe‘IaHI/IeZ P — noKa3aTrejib JOCTOBCPHOCTU OTJINYUH OT rpyIiIibl CDaAaBHCHUA.

Tabmuua 5

ﬂI/IHaMHKa HU3MECHCHUA AKTUBHOCTH JIN301IMMA B pOTOBOﬁ JKUAKOCTH y NAIIMCHTOB B IIpoLecce

OPTOAOHTHYECKOI'O JICHCHUS, ell/JI

1 I'pyrma cpaBHeHUS OcHoBHasi TpyImna
Cpoxn py P rpy
HopMa — 156+4,9
. 73+1,9
Ucxoausrii 7622 p>0.05
91£2,6
UYepes 6 mecsitieB 82+£29 p<0.05
119+3,08
Uepes 1 rox 70+2,3 p<0,001
1154326
UYepes 1,5 roma 78+2,13 p<0,001
[Ipumeuanue: p — MoKazaTeab JOCTOBEPHOCTH OTIMYHIA OT FPYIITbl CPABHEHHUSI.
Tabnuma 6

Jlm{aMmca HU3MCHCHUA AKTHBHOCTHU 3J1aCTa3bl B pOTOBOﬁ KHIKOCTH y NAIUCHTOB B IMpouecce

OPTOAOHTHYECKOI'O JICUYCHUS, MK-KaT/J1

Tma I'pynma cpaBHeHMs OcHoBHas Tpynmna
Coont pyrma cp. Py
Hopma — 0,47+0,03
) 3,32+0,15
j: > b
Hcxonusbriit 3,29+0,08 p>0,05
0,38+0,03
j: > b
Uepes 6 MecsitieB 1,170,006 p<0,001
0,28+0,03
Yepes 1 rox 2,91%0,12 p<0,001
0,414+0,03
Uepes 1,5 ropa 2,42+0,11 p<0,001
ITpumeuanue: p — okasaTenb JOCTOBEPHOCTU OTIMYUM OT IPYIIIBI CPABHEHUS.
Tabsmma 7

JAuHaMuKa U3MeHeHMs CTelleHM Juc0u03a B POTOBOM KUAKOCTH Y IALMEHTOB B Npouecce

OPTOAOHTHYECKOI'0 JJCUCHUS

Tma I'pynma cpaBHeHMs OcHoBHas Tpynmna
Cpoxku i P e
HopMa — 1,0+0,001

i} 6,17+0,20

Hcxonubrit 5,5£0,21 p>0,05
0,81+0,04

Yepes 6 MecsIIeB 3,1£0,21 p<0,001
1,39+0,06

Yepes 1 rog 5,240,27 p<0,001
1,91+0,09

Yepes 1,5 roma 6,36+0,14 p<0,001

IIpumeuanue: p — nokas3areib JOCTOBEPHOCTU OTIUYHUNA OT IPYIIIbI CPABHEHMUS.

B ncxomHOM COCTOSIHUM B POTOBOM KHUIKOCTU
MalMeHToB 00eWX TpyNI  aKTHBHOCTb  ypeasbl
IpeBbIlIana HOpMy B 2,9 pasa, 4TO CBUIETEIbCTBYET O
BBICOKOI MUKPOOHOI 00CEMEHEHHOCTH B MOJIOCTH PTa
y MaIMeHTOB M HeOOXOIMMOCTH BBEJICHHS B JeueOHO-

npoUIaKTHIECKUIT KOMIIIIEKC IpenapaToB
AHTHOAKTEPUAIBFHOTO, TPOTHBOBOCHAIUTEIHHOTO U
PEryIMpYOIIEro MHKPOOHOIIEHO3 JeHCTBUS.

Pe3ynbraTel OMOXHMHYECKNX HCCIIEOBAHUI POTOBOMN
KHUJIKOCTH Yepe3 6 MecAleB y MalieHTOB OCHOBHOM
TpyNObl U TPYNIIBI CPaBHEHHS CBUAETEILCTBYIOT 00

YMEHBIIEHNHN aKTUBHOCTH ypea3bl B OCHOBHOM TpyIIe
(8 6,25 pa3) u B rpynmne cpaBHeHus (B 1,64 paza). 06
3¢ PeKTUBHOCTH 1e4eOHO-TIPOPHUIAKTHIECKIX
MEpOIPUSATHH, INPOBOJMMBEIX B OCHOBHOH TpYIIIE,
CBHJIETEIILCTBOBAJIO YMEHbBILICHHE aKTUBHOCTU ypeasbl
B POTOBOM IKMJIKOCTH NAalMEHTOB OTHOCHTEIHHO
TpyTIEl cpaBHEHNUs yepes 1 rox B 2,22 pasa, a uepes 1,5
rojga — B 2,25 paza (tabm. 4).

Hapymienus, ormeuatromuecs y nanuentos ¢ MC,
Haxomgmuxcss Ha jgedenun 3YA, BaugiorT ¥ Ha
AQHTUMHMKPOOHYIO 3allUTY IOJIOCTH PTa — IOKa3aTesln
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AKTHBHOCTH JIN30L{UMa, KOTOPBIH OBUI CHIKEH B 00EHX
rpynmnax B MCXOAHOM COCTOSSHMM B 2 pas3a IO
CpaBHEHHMIO ¢ HOpMoil. 3a Bpemsi nedenus 3YA
aKTUBHOCTb  JM30LMMa B TPYINIe CPaBHEHUS
OCTaBaJlach Ha IIPEKHEM YPOBHE, a B OCHOBHOI rpynie
non BiusaueM JIIIK yBennuunace uepes 1 rog B 1,63
paza U ocTaBajach Ha 3TOM ypoBHE depe3 1,5 roma
(Tabm. 5).

Haubomnee penpe3eHTaTUBHBII Mapkep
BOCTIAJICHUS (aKTHBHOCTH 3JIACTa3bl) OBLI YBEIHYCH B
obenx Tpymmax B HCXOXHOM COCTOSIHHHM B 7 pas.
OpHako, B MHAMUKE JICYCHUS aKTHBHOCTH 3JIaCTa3kl B
OCHOBHOI  rpymme  Iocie  CHCTEeMaTH4eCKOro
npumenenus JIIIK causunace B 8,1 pa3, a mocie
6a30B0i1 Tepanuu B rpymnIne cpaBHEHUS — TOJIBKO B 1,36
pasa (ta0. 6).

Crenenp nucOuoO3a y MAalMEHTOB B HCXOJHOM
COCTOSIHUM OBLIa BBINIE HOPMBI B 5,5 - 6 pa3. B
JTUHAMUKE JICUYCHHUS B OCHOBHOM TPYTIIE MOCe KYPCOB
JIIIK cremens amcOmo3a cHU3MWIACh B 3,23 pasa B
OTJIIMYUE OT TPYIIIBI CPABHEHHS, TAC TOT MOKA3aTelh
yBenuumwicss B 1,16 pa3a u mpeBbllIa MOKa3aTeNlu
OCHOBHO# rpynmsl B 3,33 pasa (tabmn. 7).

Boteoowr. llpoBeneHHass OIIEHKAa B HCXOIHOM
COCTOSIHUM OHMOXMMHYECKHX TIOKa3aTejed pOTOBOM
skuakoctu y nanueHToB ¢ MC u XI'TI, HanpaBieHHBIX
Ha OPTOAOHTHYECKOE JIEUCHHE 3YOOUYENIOCTHBIX
aHOMaJIUH, CBHJETEIBCTBYET O  CYIIECTBEHHBIX
HapyIICHHUSX y HUX )KHPOBOT'O U YIJIEBOJHOTO OOMEHa,
AKTUBHOCTH ()EPMEHTOB, XapaKTEPU3YIOIINX CTEIICHb
nmucOunosa, MHUKPOOHYIO 00CeMEHEHHOCTB,
HECTICIU(UUECKYI0O  PE3UCTEHTHOCTh W  CTEICHb
BOCTIAJICHUSI B POTOBOM monoctu pra. MccnenoBanus,
MpoBeJIcHHBIE uepe3 6 MecsaueB, 1 rox, 1,5 roma
OPTOJJOHTHYECKOI'O JIEYEHHS CBUAETEIBCTBYIOT O

BBICOKOH TepaneBTUYECKON 3¢ EKTHBHOCTH
pa3pabOTaHHBIX MATOTCHETUYECKH OOOCHOBAHHBIX
J1e4eOHO-TTPOPUITAKTUIECKUX MEpPOTPHUATHI

conpoBoxaeHus JeueHus: manueHtoB ¢ MC u XI'TI, o
4yéM CBUJETEIbCTBYET 3HAYUTEIbHOE CHUKEHHE B
pOTOBOIt JKUAKOCTH rokaszareseu YPOBHS
TPUTIULEPUIOB, XOJECTEPHUHA, TIJIIOKO3bl, CTENEHU

I[I/IC6I/IO3a, AKTUBHOCTHU Yypeasnl, 3J1aCTa3kbl u
IIOBBINICHHUEC aKTHUBHOCTH JIM3011MMaA.
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DEEP LEARNING APPROACHES FOR BIG DATA ANALYTICS:
OPPORTUNITIES, ISSUES AND RESEARCH DIRECTIONS

Abstract. Over the last few years, Deep learning has begun to play an important role in analytics solutions
of Big Data. Deep learning is one of the most active research fields in machine learning community. It has gained
unprecedented achievements in fields such as computer vision, natural language processing and speech
recognition. The ability of deep learning to extract high-level complex abstractions and data examples, especially
unsupervised data from large volume data, makes it attractive a valuable tool for Big Data analytics. In this paper,
discuss the challenges posed by Big Data analysis. Next, presented typical deep learning models, which are the
most widely used for Big Data analysis and feature learning. Finally, have been outlined some open issues and

research trends.

Keywords: Big data, Big data analytics, machine learning, deep learning, deep neural networks.

Nowely, Deep learning and Big Data are the very
interrelated research areas in the science and
engineering domains. Big Data is defined as digital data
that is difficult or impossible to manage and analyze
with traditional software tools and technologies [1].
Analyzing of data and obtaining knowledge and useful
information from them is very important for making
motivated decisions in organizations, new scientific
revelations, national security and healthcare fields. The
demand for data analysis in real-time has led to the
creation of Big Data analytics. Big Data analytics is a
process of extracting useful information from large
volumes of data to make optimal (best) decisions. The
size of data has considerably grown in the last decade,
with the emergence of social networks, Internet of
Things, cloud computing and other technologies. The
rapid increasing of data volume, along with the
promises potential opportunities for all sectors of
society, creates problems for data mining and
information processing [2]. Dealing with these data can
be supported by Deep learning capabilities, especially
its ability to deal with both the labeled and unlabeled
data, which are often collected abundantly in Big Data.
Deep learning is an attractive research topic that
belongs in Artificial Intelligence (Al). DL refers to
machine learning techniques that based on supervised
and unsupervised methods for automatically learning
hierarchical representations in deep architectures. It has
achieved unprecedented success in applications of
essential fields such as computer vision, speech and
audio processing, and natural language processing [3-
71.

The ability of Deep learning to extract high-level,
complex abstractions and data representations from
large volumes of data, especially unsupervised data,
makes it attractive as a valuable tool for Big Data

analytics [4-6]. More specifically, Big Data analytics
problems such as semantic indexing, data tagging, fast
information retrieval and discriminative modeling can
be better addressed with the aid of Deep Learning. In
addition, there are need to use of Deep learning
methods in solving of different problems that faced Big
Data analytics such as fast moving streaming data,
highly distributed input sources, noisy and poor quality
data, high dimensionality, scalability of algorithms,
unsupervised and un-categorized data, limited
supervised / labeled data and format variations of raw
data.

The aim of this paper is to discuss the challenges
posed by Big Data analysis and the deep learning
techniques that can be used to solve these challenges.

Big Data analytics and its challenges. Big Data
provides great opportunities and transformation
potential for various sectors, but also creates problems
for data mining and information processing. Analyzing
data and obtaining knowledge and useful information
from them is important for making new scientific
discoveries and making effective business decisions.
However, it is not possible to achieve good results
without effective and qualitative data analysis. Big
Data analysis is still difficult due to 1) the complex
nature of Big Data, including 4Vs (that combined
features such as volume, variety, velocity and veracity),
2) the need for scalable and high-performance methods
and algorithms in real-time analysis of various
structured large-scale datasets that moved at high speed
[8].

Large volume of unprocessed data, which is
mainly consisted of uncategorized data (unsupervised),
makes routinely problem to traditional computing
tools, requires a scalable storage and a distributed
strategy for data analysis.
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Big data is often collected from different sources
(for example, websites, social networks, sensors, etc.)
and has different and more complex formats
(structured, unstructured). Combining and processing
of this data which it has different sources and structures
is difficult task [9].

Data is rapidly generated and transmitted in real-
time. If the data is not processed rapidly that
transmitted in the form of a stream, there may be a loss
of data (This could be any sensitive information that
needs to be processed in a timely manner). But
traditional systems are not sufficient for dynamic
moving data analysis.

The reliability of Big Data depends on the validity
or usefulness of the results obtained from the data
analysis. Veracity feature measures the accuracy of
data and its potential use for analysis. As the sources
and number of types of data increases, the accuracy and
quality of the data is also under suspicion. For example,
transmitted data via sensor devices is considered more
reliable than social media data.

Currently, various analytical methods are
available, including data mining, visualization,
statistical analysis and machine learning. Machine
learning is one of the most widely used data mining
methods in Big Data analytics.

Below, have been reviewed some of the
difficulties encountered in the application of machine
learning analytics solutions to Big Data.

Traditional Machine learning algorithms as a rule
don't scale to Big Data. The main difficulty is related to
their limited memory. Online learning and distributed
learning algorithms that applied to training in Big Data
base in order to remove the memory limitation are also
not sufficient for data flow training [10].

First, the size of the data is much greater than the
potentials of online or distributed learning methods.
Consecutive online training of Big Data on a single
machine requires a lot of time. On the other side,
learning distributed by large numbers of machines
reduces gained efficiency per machine and affects the
overall performance.

Secondly, the combining of training and
forecasting in real time has not been studied at an
appropriate level [8].

The challenge of scaling Big Data until required
size is a problem that machine learning algorithms can
encounter. There are many machine learning
algorithms, such as large-scale recommender systems,
natural language processing, association rule learning,

ensemble learning, that still face the problem of scaling
[11].

At the same time velocity, volume, diversity and
so on. challenges are problems that all types of machine
learning algorithms can encounter [12].

When machine learning (ML) methods are applied
to solve Big Data classification problems, they face the
following challenges:

The trained ML method on labeled datasets may
not be suitable for another datasets, ie the classification
according to different databases may not be valid;

The ML method is usually trained using a certain
number of class types, and thus a large varieties of class
types found in a dynamically growing datasets will
cause to inaccurate classification results;

The ML method has been developed on the basis
of a single learning task and therefore they are not
suitable for today's multiple learning tasks and Big Data
analysts' knowledge transfer requirements [13].

Classification methods such as decision tree
learning, Naive Bayes classifier, and k-nearest
neighbor (k-NN), etc. have limitations to Big Data
applications. Criteria of decision trees are chosen based
on some quality measures, which requires handling the
entire data set of each expanding nodes. This makes it
difficult for decision trees to be used in Big Data
applications. SVM shows very good performance to
data sets in a moderate size. It has inherent limitations
to Big Data applications [10].

Applying the distributed data-parallelism patterns
in Big Data Bayesian Network (BN) learning faces
several challenges too [10].

Researches show that Big Data Analytics faces a
number of other challenges in addition to problems
posed by the four Vs.

Thus, most traditional methods of data analysis do
not have a scaling character and do not work in a
parallel computing condition. Traditional machine-
learning techniques and feature engineering algorithms
are limited in their ability to process natural data in their
raw form [10].

The characteristics of Big Data are need for
training robust modern machine learning models. One
of the most efficient techniques used to do so is Deep
Learning. DL architectures have gained more attention
in recent years compared to the other traditional
machine learning approaches. Figure 1 shows the
searching trend of five popular machine learning
algorithms in Google trends, in which DL is becoming
more popular among the others.
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Figure 1. The trend of five popular machine learning algorithms

Deep Learning machine-learning technique is
more powerful to resolve data analytical and learning
problems found in huge data sets.

Deep learning techniques for Big Data
analytics. Applications of deep learning to Big Data
analysis grew rapidly in the last years. The bibliometric
analysis in several leading science databases of the
world is one of the main factors showing the wide
application of Deep learning in Big Data analytics. For
instance, if only one research work could be found
according to the defined search keys, queries in 2013,
the number of scientific-research works has shown an
exponential increase, starting from 2016. Note that, in
the last five years, generally, there are more than 600
research papers published in the Web of Science,
Google Scholar and IEEE Xplore science databases on
the application of deep learning in the field of

processing and analysis of Big Data. The dynamics of
researches over the years in the mentioned databases
has been given in Figure 2. As seen from the Graph, the
number of scientific-research works has shown an
exponential increase in 2018 and 2019.

Most deep architectures are based on neural
networks and can be considered as a generalization of
a linear or logistic regression. When a network has
many layers it is often called *deep’ or a deep neural
network (DNN). DNN uses a multilayer architecture to
learn, classify, and represent. DNNSs are one of the most
widely used machine learning classifiers for their
feature extraction methods and good performances in
terms of practical problem solving [14]. The main
advantage of DNN algorithms is that as the number of
samples to be learned increases, classification accuracy
also improves.
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Figure 2. Distribution of primary studies across Web of Science, Google Scholar and IEEE Xplore libraries.
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Various deep learning models have been
developed in the past years. The deep learning models
include convolutional neural network (CNN) and
recurrent neural network (RNN), deep belief network
(DBN) which are most widely used models. Most of
other deep learning models can be variants of these
deep architectures.

CNNs are one of the most widespread deep
learning algorithms that used in Big Data analytics due
to their hierarchical and neural structures. CNN has
achieved great success in many applications such as
image analysis, face identification, speech recognition,
text understanding and so on [7].

CNN has a significant tendency in features
learning [14]. In researches, CNN algorithms have been
used to improve any concrete algorithm or to classify
data. For example, F. Wu et al. [15] have developed a
new algorithm for image recognition using CNN. The
CNN algorithm proposed by the authors consists of two
components: 1) a multi-layer architecture consisting of
several layers that gradually learn image
representations from raw pixels; and 2) a loss layer that
provides deep network to learn better examples for
specific issues. But Pouyanfar and Chen [16] used
CNN to carry out experiments on a challenging
“multimedia task, specifically concept and image
classification”.

Recurrent neural network considered as another
class of deep networks for unsupervised / supervised
learning that is very powerful for modeling sequence
data (e.g., speech or text). RNN learns features for the
series data by a memory of previous inputs that are
stored in the internal state of the neural network. Unlike
traditional networks, where inputs and outputs are
independent of each other, the recurrent neural network
captures the dependency between the current sample
with the previous one by integrating the previous
hidden representation into the forward pass.

The recurrent neural network and its variants have
achieved super performance in many applications such
as natural language processing [17], speech recognition
[18] and machine translation [19]. These networks and
specifically one RNN-variant, the Long Short-Term
Memory (LSTM) network received the most success
when working with sequences of words and
paragraphs, generally referred to as natural language
processing [7].

DBN model is used by many researchers to
efficiently and accurately process Big Data. In
partically, a graphical processing unit (GPU)-based
model using stacked Restricted Boltzmann Machine
(RBM) in parallel to handle large volume of data with
minimized process time. The power of deep learning is
that it can train and handle millions of parameters at a
time. Several restricted Boltzmann machines can be
stacked into a deep belief network [21].

TensorFlow has been one of the most popular
frameworks of deep learning algorithms used when
applied to Big Data, or when building algorithms for
Big Data from deep learning algorithms or machine
learning algorithms. For example, Zhang et al. [22]
used a new tensor-based representation algorithm for

image classification. Novikov et al. [23] used a
tensorizing learning model based on the tensor-train
network.

In [24], authors have used deep learning in Big
Data for feature learning having different form of data.
Tensor auto-encoder (TAE) is used to for features
learning from heterogeneous data. To model the
nonlinear relationship of data, authors have used
tensor-based data representation.

The TF framework is more applied in fields such
as image recognition and speech recognition.

There are other algorithms which have been
applied to Big Data analysis. These algorithms are
mainly derived from the modification of these general
deep learning algorithms.

Deep learning approaches to Big Data
analytics. The Big Data application prosess generally
includes stages such as data generation, data
management, data analytics, and data application. Big
Data analytics, which is considered the most important
phase in the whole chain, refers to the process of
discovering patterns from data. In this stage, there are
several challenges (such as high dimensionality,
scalability of algoritms, fast moving streaming data,
noisy and poor quality data and so on), which is made
Big Data analytics much more difficult and
complicated than normal-sized data analytics [25].

In this section have been provided current deep
learning approeches to Big Data analytics.

Heterogeneous data integration. Big Data is
usually collected from different domains which
consists of multple modalities. Each modality has a
different representation, distribution, skale, and
density. For example, text is usually represented a
discrete word-count vectors, but an image is
represented by real values of pixel intensities [26]. The
using of existing methodologies for the processing of
such data is almost impossible. The solution of this
problem is possible owing to the integration of
heterogeneous data.

Deep Learning is more fitting for heterogeneous
data integration due to its potentiality of learning
variation factors of data and providing abstract
representations for it. Deep learning has been
demonstrated to be very effective in integrating data
from different sources [3]. Some multi-model deep
learning models have been proposed for heterogeneous
data integration.

For example, Ngiam et al. [27] developed a multi-
modal deep learning model to learn representations by
integrating audio and video data. Srivastava and
Salakhutdinov [28] developed a multimodal Deep
Boltzmann Machine (DBM), for text data and image
objects feature learning.

Ouyang et al. [29] presented multi-modal deep
learning model, called multi-source deep learning
model aims to learn non-linear representation from
different information sources. In this model each source
of information is used as input data for the two hidden
layers deep learning model. Extracting features
separately are then combined for joint representation.
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Generally, though the architecture of the proposed
multi-modal deep learning models is different, their
ideas are similar. In particular, multi-modal deep
learning models firstly learn features for single
modality. Then learned features are combined as the
joint representation for each multi-modal object. These
models have been achieved more superior productivity
than traditional deep neural networks for heterogeneous
data feature learning. However, these models combine
the learned features of each modality in a linear way.
So they are far away effective to capture the complex
correlations  over  different  modalities  for
heterogeneous data. In order to eliminate this problem,
Zhang et al. [30] presented a tensor deep learning
model, called deep computation model, for
heterogeneous data.

Classification of high dimensional data. Big Data
in specific domains is often super-high dimensional.
Generally, with the increase of the data dimension, the
required amounts of time or memory go up
exponentially. The problem is that existing machine
learning and data mining algorithms are not well
scalable to high-dimensional data (such as, images), or
are not computationally efficient.

Chen at al. [31] developed marginalized stacked
denoising autoencoders (or mSDAs) which scale
effectively for high-dimensional data and is
computationally faster than regular stacked denoising
autoencoders (SDAs).This approach marginalizes
noise in SDA training and therefore does not require
other optimization algorithms to learn parameters.

Zhang et al. [22] proposed a new tensor-based
representation algorithm for image classification. The
algorithm is realized by learning the parameter tensor
for image tensors which the algorithm preserved the
spatial information of image.

Convolutional neural networks also can scale up
effectively to high- dimensional data. On ImageNet
dataset with 256x256 RGB images, CNNs producted
state-of-the-art results [32]. For instance, Krizhevsky et
al. [32] trained one of the largest Deep Convolutional
Neural Networks (DCNN) to classify ImageNet
LSVRC-2010 contest which comprises 1.2 million
high-resolution images belonging to 1000 different
image classes. It is one of the most well-known CNN
architectures for classification. This large DCNN
consists of 650,000 neurons with 60 million parameters
and eight layers.

Josef Haupt et al. [33] trained one of the largest
Deep Convolutional Neural Networks (DCNN) to
classify PlantCLEF 2017 dataset containing 10.000
different plants classes. Autors used the Inception,
ResNet and DenseNet architectures to solve this
complex task. Most of models were trained on the noisy
data set. An ensemble consisting of a ResNet50 and two
DenseNet201 with fine-tuned class weights reached a
topl-accuracy of 77% on the test set.

Maggiori et al. [34]. proposed an end-to-end
framework for the dense, pixel-wise classifcation of
satellite imagery with convolutional neural networks.

The above Deep Learning algorithms for Big
Data Analytics involving high dimensional data are not

sufficient, and requres new methods for better
performance of DL techniques to handle high-
dimensional data.

Scalable computation ability. A Big Dataset often
includes a large number of attributes and many class
types of samples, so some frequently used data mining
and machine learning algorithms, is not work well. In
order to learn features and representations for large
amounts of data, some large-scale deep learning models
have been developed. They can nealy grouped into
three categories, such as parallel deep learning models,
GPU-based implementation, and optimized deep
learning models [7].

Existing deep learning systems commonly use
data or model parallelism, but unfortunately, these
strategies often result in suboptimal parallelization
performance. Z. Jia et al. [35] proposed FlexFlow, a
deep learning system that automatically finds efficient
parallelization strategies for DNN applications. Autors
evaluate FlexFlow with six real-world DNN
benchmarks on two GPU clusters and show FlexFlow
significantly outperforms state-of-the-art
parallelization approaches.

Dean et al. [36] determined the possibility of
training a deep network with billions of parameters
using tens of thousands of CPU cores. Autors have
developed a software framework called DistBelief that
can utilize computing clusters with thousands of
machines to train large models. DistBelief needs 16
thousand CPU cores to train a large deep learning
model with 10 million images and billion parameters.

Sun et al. [37] presented techniques to accelerate
distributed training of DNN on GPU clusters. They
used two clusters: a cluster with 16 machines, each
having 8 Pascal GPUs and a cluster with 64
machines,each having 8 Volta GPUs.

Coates et al. [38] deployed a less expensive cluster
of (GPU) servers and also Commodity OFF-The-Shelf
(COTS) HPC technology with a high-speed
communication network to cordinate distrbuted
computations. This system is capable to training for 1
billion parameters networks on just 3 machines in a few
days and is capable sealing up to 11 billion parameters
with 16 machines. Therefore, this system is affordable
for everyone who wishes to explore large scale
systems.

Novikov et al. [23] proposed a tensorizing
learning model based on the tensor-train network.
Autors converted the neural network to the tensor
format to use the tensor-train network to compress the
parameters. This method could reduce the
computational complexity and improve the training
efficiency in the back-propagation procedure.

There is a need to develop new algorithms for
scalable deep learning which make it suitable for high
dimensional data processing and analysis.

High-velocity data feature learning. One of the
challenging aspects in Big Data Analytics is dealing
with streaming and fast-moving input data. The data
stream is generated at an extremely fast speed, and its
distribution characteristics are in high-speed dynamic
changes, which must be processed in real time. Deep
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learning to handle streaming data, as there is a need for
algorithms that can deal with large amounts of
continuous input data. In recent years, a lot of
incremental learning methods have been presented for
high-velocity data feature learning.

Zhou et al. [39] proposed an incremental feature
learning algorithm to determine the optimal model
complexity for large-scale datasets based on the
denoising autoencoder. The model quickly converges
to the optimal number of features in a large-scale online
setting. In addition, the algorithm is effective in
recognizing new patterns when the data distribution
changes over time in the massive online data stream.
Calandra et al. [40] demonstrated Adaptive Deep Belief
Network to learn from online, nonstationary stream
data.

Y. Liand etal. [41] proposed an incremental high-
order deep learning model based on parameter updating
and structure updating to meet the requirements of
dynamic Big Data online analysis and real-time
processing. The model has the ability to incrementally
learn the characteristics of new data online, also retains
the ability to learn the original data features, and real-
time processing of dynamic data streams.

Noisy and poor-quality data feature learning.
There are a huge number of noisy objects, incomplete
objects, inaccurate objects and imprecise objects in Big
Data. This low-quality data is widespread in Big Data.
For example, there are over 90% missing attribute
values for a doctor diagnosis in clinic and health fields.
Some traditional learning algorithms have obviously
not been valid for processing the data with 90% missing
values [25].

In the past few years, some methods have been
proposed to learn features for poor-quality data.

Wang and Tao presented a non-local auto-encoder
model to learn reliable features for corrupted data [42].
The model achieved high performance in image
denoising and restoration. Mao et al. [43] proposed a
very deep fully convolutional auto-encoder network for
image restoration. Since this method is based on
convolutional operations, its main limitation is the local
nature of the extracted features.

In [44], a deep convolutional neural network has
been proposed for image denoising, where residual
learning is adopted to separating noise from noisy
observation.

Bu et al. [45] proposed an imputation auto-
encoder model to learn features for incomplete objects.
The simulated incomplete object is obtained by setting
a part of attributes values of the original object. The
imputation autoencoder model takes the incomplete
object as input and output the reconstructed object.

Recent methods based on CNNs can only operate
local similarities and they are incapable to capture non-
local similar to itself patterns, which have been highly
successful in model-based methods. In order to exploit
both local and non-local similarities, in [46], has been
proposed a graph-convolutional neural network, to
perform image denoising. This method provides the
best visual quality, recovering finer details and
producing fewer artifacts.

Open research issues. Researches show that
significant progress has been obtained in the
application field of deep learning algorithms in Big
Data analytics. DL sufficiently simplifies solution of
Big Data analytics problems as analysis of large data
volumes, semantic indexing, data tagging, information
retrieval, classification and prediction [4]. At the same
time, deep learning has achieved limited progress in the
field of stream data and low-quality data processing,
model scaling, distributed computing, and high-scale
data processing. Below have been outline several open
issues and research trends.

1) Continuous increasing of volume of Big Data
makes it necessary to create more large-scale deep
learning models. Such large-scale deep learning models
that can be trained for Big Data may no longer be
effectively trained, depending on the available
techniques and computing power. It is important to
create new learning structures and computing
infrastructures in the future to solve this problem.

2) Modern multi-modal deep learning models
simply combine in a linear form the learned features of
each modality. This often does not lead to the necessary
results. There is need to investigate the effective fusion
ways of learned features to improve the productivity of
multi-modal deep learning models. At the same time,
deep computational models have a large number of
parameters that caused their high computational
models.

3) Most of the integrated learning algorithms that
based on updates of parameters or structure are
effective only for a hidden, layer, traditional learning
models. There is a need to research of the application
possibilities of integrated learning algorithms to deep
learning models and deep architectures.

4) It is important to investigate reliable deep
learning models for low-quality data in the near future,
due to the rapid growth of low-quality data.

5) There is a need to develop new parallel and
distributed algorithms/frameworks for scalable deep
learning models.

Conclusion. In this paper has been investigated
how deep learning algorithms and architectures are
used to solve Big Data analytics problems. An
overview of significant literature according to the
application of Deep Learning in different domains
showed that Deep Learning has the potential
opportunities to the solving of many analytics and
learning challenges faced by Big Data analytics unlike
traditional machine learning methods. But while Big
Data offers enough training objects for deep learning, it
creates problems for large scale, heterogeneity, noisy
labels, and non-stationary distribution, among many
others. In order to realize the full potential of Big Data,
we need to address these technical challenges with new
ways of thinking and transformative solutions. For this
reason, there is need for extensive investigates in the
field of deep learning the future.
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Summary. Requirements to schemes, structure and operating modes of vessel systems of comfortable air
conditioning (VSCAC) are resulted. Specific features and requirements to the modes of operation of ship air
conditioning systems are established. Requirements for changes in microclimate parameters are defined for sea
and river vessels. Namely - air temperature, relative humidity, air velocity in the cabin and common areas, the
amount of fresh air supplied to the room (per person), the amount of recirculated air. The requirements to the
systems of automatic regulation of air parameters, principles of calculation and design of VSCAC, estimation of
quality of work of conditioning systems, features of functioning on partial thermal loadings are defined.

AHHoTanig. HaBeneni BUMOTH 110 CXeM, CKIAAy i peXHMiB POOOTH CyIHOBHX CHCTEM KOM(pOPTHOTO
koHnuiionysanHs mositps (CCKKII). BcranoBneri cienngigai 0COOIUBOCTI i BAMOTH J0 PEKUMIB eKCILTyaTarlii
CYyIHOBHX CHCTEM KOHIWI[IOHYBaHHS MOBITpA. {711 MOPCHKHX i PIYKOBHX CYICH BH3HA4YCHI BUMOTH N0 3MiH
mapamMeTpiB MIKpOKIiMaTy. A caMe - TeMIepaTypd IOBITPs, BIZHOCHOI BOJOTOCTi MOBITPs, IIBHIKOCTI
MOBITPSTHOTO CEPEOBHINA y KAIOTI 1 MPUMIMIEHHSX 3arallbHOTO KOPUCTYBAaHHS, KITBKOCTI CBIXKOTO TOBITPS, IIIO
MOJAETHCSL Yy MPUMILIEHHS (Ha OJHY JIIOJHMHY), KiJIBKOCTI PElMPKYJSAIIHHOIO MoBiTps. Bu3HaueHi Bumoru 1o
CHCTEM aBTOMAaTHYHOTO PETYJIIOBAHHS IapaMeTpiB MOBITPs, HIPUHLMNN po3paxyHKy i mpoektyBanHs CCKKII,
OIIIHIOBAHHS SKOCTI POOOTH CHCTEM KOHAMI[IOHYBaHHS, OCOOMUBOCTI (DYHKIIIOHYBAaHHS HA YACTKOBUX TEIIOBUX

HaBaHTaXCHHAX.

Key words: heat load, humidity, energy efficiency, microclimate.
Knrouosi cnosa: mennose nasanmasicenHs, 80102iCMb NOGIMPsl, eHepeemuita eqoeKmusHicmy, MIKPOKAIMam.

BCTYII

BaximBoro  eKCIUTyaTamifHOI  BIACTHBICTIO
OyIb-IKOTO MOPCBKOTO 1 PIYKOBOTO CyIHA € HOTO
HaceneHicTe. [li HACeNeHICTIO PO3yMIIOTH IITHH
KOMIUTEKC (paKTOpIB, IO BILIMBAIOTh HA YMOBH Ipari i
BIAMIOYMHKY MODSIKiB, KoM(popT macaxupiB. OgHuUM 3
HalBa)XJIMBIMIMX (DAKTOPIB € MIKPOKIIIMAT Y CYAHOBHX
KaloTax 1 MpuUMilIeHHsAX. MiKkpokitiMaT (GOpMyeThCs
i BIUIMBOM  TCIUIONPHUIUIMBIB  PI3HOrO POy,
HalpuKiIag, y TeIly TOpy MpPHUIUIMBH TEIUIOTH
3a0e3MeuyroTh  JOJAaTKOBHHA HArpiB  TOBITPI Y
CyIHOBUX HpuMimeHHsax Ha 5 .. 15 °C. Ha cynmi
OpTraHi3M JIFOIWHY MiANAETHCS BIUTUBY pAAY (aKkTopiB 3
OOKy 30BHILIHBOTO CEpPENOBHIIA: TEMIICPATypHOMY,

BOJIOTICHOMY,  TEIIIOKOCMIYHOMY, aTMOc(hepHOMY
TUCKY, XUTABHIII, 3MiHI YACOBHUX TOACIB 1 KIIIMAaTHIHUX
30H. Pizka 3miHa MereoposoriyHux — (akTopiB

CYNPOBOJIXKYE YICHIB EKiMaXy 1 MPH Mepexojax i3 30H
npaii y 30HM BixnoumHKy. Ha cyani mnepenan
TEeMIlepaTyp 30BHILIIHBOTO CEPEJOBHIINA, Ha MPOTsI3i
noou, moxe gocsratu 30 °C, KoJMBaHHS BIIHOCHOI
Bonorocti - jgo 30% [1-3]. Tlpupomno, w0 y
JIOACEKOMY Oprafi3mi BifOYBalOThCS aJanTamidHi
3pYIICHHS.

Mixkpokiimar MIPUMIIIeHb Oe3mocepeTHbO
BIUIMBA€E HA TEIIOBUH CTaH JIIOAWHU. [IpoxnuBaHHS Ta
po6oTa B yMmMOBaxX  BHCOKHX  TeMIIepaTyp
CYNPOBO/IKYIOTBCS HOPYIIEHHSM  (YHKIIOHYBaHHS
OpraHi3My i MOk€ IMPHU3BECTH IO TEIUIOBOTO yHAapy.
BruimB HU3bKHX TeMIepaTyp BUPaXKa€ThCsl Y PO3BUTKY
FNEPTOHIYHMX  peakliif  JIIACBKOr0  OpraHimy,
ocJ1abJyieHH] HOro 3aXMCHUX 1 IMyHHHX cuil. BosoricTs,
PYXJIMBICTH ~ TOBITPS 1  piBeHb  pajialiifHOToO
TEIJIOOOMiIHY MOXYTh IIOCHIIIOBATH OXOJIOKYIOUY
Jito a0 HarpiBaJIbHUM BIUIMB TEMIIEPATYPH IOBITPA 1
ICTOTHO 3MIHIOBAaTH TEIUIOBI BiAUYTTS JIFOJJUHH, HABITH
IIpY NIOCTIiHHII TeMneparypi NOBITps y NpUMILIeHH [3,
4].

ITin xoM(pOpTHUM KOHIMI[IOHYBaHHSAM TIOBITPA
MalTh Ha yBa3i KOMIUIEKC CHEMiallbHUX 3aXOJiB 3
00poOku TOBITps. Y pe3ynbTaTi Takoi 0OpoOKwH,
HE3aJIe)KHO BiJ] CTaHy 30BHIIIHBOTO CEPEIOBHUINA 1 3MiH
YMOB BCEpEIUHI TPUMIIIEHb, Y KOHIUIIIOHOBAHUX

MPUMIIMICHHAX  CTaOLTi3yIOTECS Ha  HEOOXiTHOMY
(xompopTHOMY) PpiBHI 3amaHi MmapaMeTpu Ta30BOTO
cepenoBuina [3-6].

3 ormamy Ha  HEOOXigHICTH  CTBOPCHHS
KOM(OPTHHUX MIKPOKJIIMATUYHUX YMOB Y JKHUTJIOBHUX 1
Cily)kOOBHX TNpPHUMILIEHHSX BaXKO HE BU3HATH
Ba)KJIMBICTh KOHJIUIIIOHYBaHHS MOBITPSI HA MOPCHKUX 1
pPIYKOBHX  CyIHaX,  BaXJIMBICTH  (DOpMyBaHHS
CIPUATIMBUX  YMOB Yy  BaHTOXHHUX  TPIOMax
TPaHCIIOPTHUX  CyJeH, Yy BaHT@XHUX  TaHKax
Ha(TOHAIMBHUX CYJEH 1 CyJICH AJIS IEPEBE3CHHS ra3iB
[1, 4-6].

[ITydHe OXONOIKEHHS aTMOC(HEpPHOTO IOBITPS
Ha CyIHax T[I0YaJo 3acTOCOBYBAaTHUCA Yy JIpyTii
monoBuHI XIX cromitra. Ille y 1896 poui Ha cymHO
"Hopman" (AwHrmisi) OynM BCTQHOBJIEHI CHUCTEMH
OXOJIOJDKEHHS TOBITpA y OibmioTeni i My3u4HOMY
camoni. Y 1903 pomi Ha cymHo "Kymono Mapy"
(Slmowist) maike Al YCIX NMPUMIIEHb BCTaHOBIICHO
CHCTEMY OXOJIOJDKYBaHHsS i HarpiBaHHs MOBITps. Alie
MOBCIOJTHO 3aCTOCOBYBATUCS KOHJIHMIIIFOBaHHS ITOBITPSI
y CYIHOBHX MPUMIIICHHSIX [TOYANIO0 Y OPYTii TOJIOBUHI
MHHYJIOTO CTOJITTA. J[0 TOro MOMEHTy OfHIi€0 3
HaliOUIPIIMX Oyia CymHOBa cHcTeMa KOM(OPTHOTO
kouaumionyBanHs moBiTpss (CCKKII) ¢panmysskoro
TPaHCATIAHTUYHOTO MACaKUPCHKOTO MAPOTYPOIHHOTO
teruoxony "®panc". Ls cucrema wmictmma 102
LHCHTPAIPHUX  KOHIHILIOHEpAa 3  XOJIOJMIbHUMHU
MallMHAMHA CYMapHOK XOJIOJIONPOAYKTUBHICTIO 7
MBT.

Cyuachumu CCKKII, y HaiizarajpHimomy
BUIIAJIKY, IPH KOHAMIIOHYBaHHI MOBiTps (200 razoBoi
CyMIIlll) TPOBOAMTHECS  TEIUIOBOJIOTICHA  00poOKa
(oX0JI0KeHHS, HAarpiBaHHS, OCYIICHHS, 3BOJI0)KEHHS),
KOPUTY€ETbCS BMICT KHCHIO 1 BYIJIEKHCIOTO Trasy,
BUJANMIOTLCA IIKIJJIUBI  JOMIIIKH, 3JiIACHIOETHCS
030HYBaHHSI, 10Hi3allisl, ITyMO- 1 BiOporaciHHsL.

XapakTepHOIO O0COONMBICTIO MIKPOKIIIMATy Y
CyIIHOBUX TPUMIIICHHSIX € HeCTabUIbHICTh HOTO
rapaMeTpiB, OCKUTBKH TEMIIepaTypa MOBITPS i OTOPOXK
poTsAroM 106u Moxe 3MiaroBaTucs A0 10 °C 1 HaBiTh
Oimpme. Xouya  BiTHOCHA  BOJIOTICTH  HOBITPS
3MIHIOETBCSI Y Habararo MEHIIOMY CTYIIeHi, OJHAK Y
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TEIIMH NepioA poKy Il 3HAYEHHS MOXKYTh CTAaHOBHTH
80 %, a mpu poOOTI ONaNOBAIBLHUX NPUIIAIIB YHACTH
1o 15 %.

Bumorn no cxem, ckiamy i pexuMiB poOOTH
CCKKII wmarore cnenudigni  0coOiMBOCTI, 11O
BIZPI3HSIOTH X BiJ OEperoBuX, CTalliOHAPHUX CHUCTEM
koHnuiionyBanHs [1-3]. Jlo Takmx ocoOmmBocTeit
MOJKHA BIJHECTH: HECHPHUATINBI YMOBH pPO3MIIICHHSI
JoAe y HEBENHKHX MPUMIMIEHHSIX, MOJKIHBICTh
3HaXO/DKEHHS y ONHHUX 1 THX K€ CIyXO00BHX
NPUMIMICHHSIX CHJIBHO  HArpiTHX 1  XOJOIHHUX
MOBEPXOHb  OTOPOKeHb  (mepebopku, mairyOa,
MiZBOJIOKK) 1 oOnaaHaHHs. Bennka BiIMIHHICTE € 1y
TEIJIO- 1 BOJIOTOBUJUICHHAX y PI3HUX NPHUMIIICHHSX,
HMOBIpHICT,  3HAYHHUX BHIUICHb MapONOIiOHHX,
AepO30JILHUX 1 TBEPAUX MAOMILIOK, SKi MOXYTh
BUSIBUTUCS TOKCUYHUMH.

[opssm 3 KOMQOPTHUM  KOHAMIIOHYBaHHIM
NOBITPS,, y JaHWH Yac akTHBHO pO3BHBAIOTHCA Ha
CyIHAaX CHCTEMH TEXHIYHOTO KOHAHWIioHyBaHHA. Ilim
TEeXHIYHUM KOH/IAIIOHY BAHHSIM PO3YMIIOTh
CYKYITHICTh TEXHIYHHX 3aXOJiB CHOpPSIMOBAHHAX Ha
3aXUCT CYAHA, eKIMaXy i BaHTaXy BiJ IIKiITUBUX
BIUIMBIB HABKOJIMIITHBOTO CEPEIOBUIIA 1 TPOAYKTIB, 10
BUJIUIAIOTHCS TIPH TIepeBe3eHHI BaHTaxy. KpiM 1poro,
CHCTEMU TEXHIYHOTO KOHIHMLIOHYBaHHS BHPILIYIOThH
3aBJaHHs ~ OCYIIGHHS I30JILIMHUX  KOHCTPYKLIH
pedprKepaTOpPHUX TPIOMIB i MiATOTOBKH MOBITPS IS
CYJIHOBHMX ITHEBMaTHYHUX CHCTEM 1 IPUCTPOIB.

Hezanmexuno Bim xoHcrpykmii, yci CCKKIIL,
BKITIOYAIOTh Y ce0¢ HACTYIHI eJeMEHTH 1 BY3IH:
MPUCTPOI IJIS1 MPUTOTYBAHHS TEIIO- 1 XOJIOIOHOCIIB,
UIT OOpoOKHM 1 momavi TOBITPS y MNPUMIIICHHS;
MaricTpajibHI Ta KAalOTHI TOBITPOIPOBOAM; KAIOTHI
PO3IOJIIBHUKN TOBITPS; CHCTEMH aBTOMAaTHYHOTO
KOHTPOJIIO 1 YIIPaBJIiHHSL.

CyuacHi cucteMu KOMQOPTHOTO 1 TEXHIYHOTO
KOHIUI[IOHYBaHHS  CIHOXKBaOTh  Outemie 30 %
EJIEKTPUYHOI eHeprii, 10 BHUPOOJISIETHCS y CYAHOBIH
€JIEKTPOCTAHIII|, CIIOKUBAIOTh 3HAYHI 00CATH TEIJIOBOT
eHeprii. Y 3B'I3Ky 3 UM, BJIOCKOHAICHHS TEXHOIOTIH
KOHIUIIOHYBaHHS (aHAJOTIYHUX BHKOPHCTAaHUM Y
NPUMIMICHHSIX JKHTIOBUX OYAWHKIB), po3poOka i
BIPOBAKEHHS cUCTEM aBTOMaTHU3alii, SKi
3a0e3MeUyoTh MITPUMKY YMOB MIKpPOKIIMATy Yy
CYTHOBHX MPUMIIICHHSX, TIPH 3a0e3MeYeHH]I MiHIMyMYy

eHeproBuTpatr, a TakoX iX  KsauiikoBaHa
eKCIUTyaTallisi  BIMHOCATHCS [0  HAWBaXIIUBIIINX
(hakTopis, SAKi 3a0e3neuyroTh ONTUMAJIbHE

(YHKIIOHYBaHHS, SK CYIHOBOTO eKimaxy, Tak 1
MOPCBKOTO CyaHa B 1inomy [3-7].

Came TOMy, IpaKTHYHUMH, BKpail Ba)JIUBUMH i
aKTyaJlbHUMH, CTalOTh 3aBJaHHA pO3pPaxyHKy 1
npoekrtyBanHs cyyacHux CCKKII, sxi 3mormu 6 mpu ix
TeXHIYHOI peamizamii 3abe3NeYynuTH HE  TUIBKH
eHeproeeKTuBHEe (YHKIIOHYBaHHS, ane i KOM(OpT
YIEHIB eKiNaXy 1 MacaXXupis, IPUUOMY HE3AJIEIKHO BiJ
paiioHiB 1 yMOB IJTaBaHHA CyJICH.

1. OCHOBHUI MATEPIAJI
JOCJIIKEHHS
1.1. OcHoBHi BuMoru 10 cygHoBux CKKII

MiniMaJIbHI BHUMOTM 10 KOM(OPTHHX YMOB
Bu3HayaroThcs "CaHiTapHUMU HOpMaMH 1 paBuiIamMu’”
[8]. BigmoBigHO MO LUX MPaBUII OCHOBHI MapameTpH
TIOBITPSTHOTO CEPEOBUILA Y CYJHOBHX IPUMIIIEHHAX
TIOBUHHI 3HAXOJUTHUCS Y HACTYIHUX MEXax:

- TemriepaTypa noBiTps, th, Bix +19,5 mo +26,5
rpagyciB crorpamycHoi mkamm lLlembcis. Hrokai
3HAQUEHHA TEMIEPAaTypH  PEKOMEHIYIOTbCS IS
XOJIOAHOTO IIEPioAy POKY, a BEPXHI IS TEIUIOTO;

- BiIHOCHA BOJIOTiCTB MOBITPA, @, Bix 40 mo 60 %;

- IIBUAKICTG  TIOBITPSHOTO  CEpelOBHINA Y
npuMimenHi, W, Big 0,1 xo 0,5 m/c;

- KUIBKICTh CBIKOTO TOBITpS, IO IOJAETHCS Yy
NPUMILIEHHS, Ui NPUMIIIEHb 3 TUMYacOBHUM
nepebyBaHHaM Jojelt, He Menme 20 M3/rox Ha ojHy
JIIOJIUHY, JUTS TPUMIILEHB 3 TOCTIHHUM (200 TpUBaJIIM)
nepeOyBaHHAM Joziel, He MeHie 33 mM%/rox Ha oaHy
JIOIUHY, JUTS IPUMIIIECHB, Y SKHX MO>K/IHBE BUKOHAHHS
BaxKoi (izmaHO1 podotH, 10 60 Mm3/ros Ha JIO/IMHY;

- KUTBKICTh  PEIUPKYISAIIHOTO TIOBITPS MOXKeE
sMmiHroBaTucs Bix 30 o 50 %.

[Tpu BU3HAYEHHI MTapaMeTpiB MiKpOKIIIMATY, KpiM
CaHITAPHUX HOpPM, HEOOXiITHO BpaxOBYBaTH 1 iHIII
pekoMeHzanil Ta BUMOTH. Tak, pi3HUIA TeMieparyp

MOBITPST Yy TpHUMIIIEHHI 1 HOro OropomXeHb
(nmepebopkn, mnanyOuW, MiABOJOKK) HE IIOBHHHA
nepeBummyBaty 4 °C, mepemax — TeMIeparyp

30BHILIHBOTO IOBITPsl 1 IOBITPA y NPHUMIIIEHHI HE
moBuHHa Oyt Outemioro 12 °C, Temmeparypa
TIPUILTUBHOTO TIOBITPSI PU OXOJIOMKECHHI MPUMILICHHS
HE TOBMHHA OyTH HIKYE TEMIEPATypH y >KUTIIOBIH
30HI mpuMimeHHs Oimpir HiXK Ha 12 °C, mnpnm
peKOMeHIOBaHOMY 3HadeHHi mepemany At = 5 °C, a
npu 06irpiBi npuminienHs At = 18 ... 40 °C [1-4, 7, 9-
14].

MoskiuBi Tpu ocHOBHI pexxumu podorn CCKKIT.
[lpn UBOMY PpEKOMEHIYETHCSI BCTAHOBIIOBATH MPHU
TeMIieparypax 30BHimHbOro mositps: 10 ... 23 °C
pexxuM BeHTHILALIT; Hkde 10 °C - pexum o0irpiBy;
Buie 23 °C - pexuM 0XO0JIOKEHHS.

[HnuBinyanbHe KalOTHE PETYIIOBAaHHS MOBHHHO
JI03BOJISITH  3MIHIOBAaTH TEMIEparypy TOBITps Ha
2..4°C, nmpuuomy  HEOOXiTHO  TeperOaunuTH
peryjioBaHHS 3a pPaxyHOK 3MIiHM TeMIlepaTypu
MPUIDTMBHOTO TOBITPS, TaK sK 3MiHA KUIBKOCTI
TIPUITUBHOTO TIOBITPSI BUKJIMYE TMOTIPIICHHS T'a30BOTO
CKJI/ly TIOBITpsl HpUMilleHHs (y pasi 3MiHM nopjadi) i
BIUIMHE Ha [apaMeTpud TMOBITPI Yy  CYCIJOHIX
HNPUMILIEHHSIX.

ABTOMaTHYHE pEryJIOBaHHA MapaMeTpiB BCi€l
CCKKII mae 3abe3neuyBaty BiIXWIESHHS BiJI 3a/1aHOTO
3HA4YCHHS TeMIepaTypu MOBiTps y Mexax 2 °C i
BiIXWJICHHS BITHOCHOT BoyiorocTi y Mexax 10 %.

1.2. IlocsrigoBHICTh PO3PAXYHKY i
npoextyBanHs cyanoBux CKKII

Merta po3paxyHKy 1 HpOEKTYBaHHA CyI0BOI
CHCTEMH KOM(OPTHOrO KOHJIUIIOHYBAaHHS MOBITPS -
BH3HAYEHHS IMapaMeTpiB MOBITPs, TEIIOBOJIOTICHOTO
OanmaHcy CyOHOBHMX TPHUMIIIEHb, OOpaHHS THITY
CHCTEMH 1 TEXHOJIOTIYHOI CXeMH OOpoOKH MOBITpS,
PO3paxyHOK TEIUIOBOJIOTICHHX  HAaBaHTAXKEHb  Ha
KOH/IMITIOHEPH 1 aepoAnHaMigHOTO onopy cuctemu. Ha
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OCHOBI IIMX JaHUX, 3 MHOXXHHH THIIOBHX PIIICHB,
mioupaeTbest (00 MPOEKTYETHCS HOBE) yCTaTKyBaHHS
CCKKII. Ilpu pospaxynky i mpoekryBanHi CCKKII
HEOOXIZTHO BpaxOBYBaTH 3arajibHi 1 CICIialbHI
BUMOTH, IO MICTATBCS Y TEXHIYHOMY 3aBJIaHHI Ha
NpoeKTyBaHHs Ta creriansHi BuMoru jno CCKKII,
BpaxoByBaTH BuUMOTH "CaHiTapHHX HOpPM i mpaBmI"
(CH i 1) [8], HopMaTHBHI JOKyMEHTH [ 14].

3rimHo 3 pexomeHmarismu [1, 2, 12-17]
po3paxyHok i mpoektryBaHHs CCKKII Bemetbcs Ha
HACTYIIHHX II'SITH OCHOBHHMX €Talax.

1. Bu3HaueHHs:

- PO3paxyHKOBMX 1 BHYTpIIIHIX IapamerpiB
MOBITPS 1 TeMIlepaTypy 3a00pTHOT BOAM y 3aJICKHOCTI
Bil IpU3HAYCHHS TPUMILLEHB 1 paiiOHy TUIaBaHHS;

- HeoOximHoi mns poboru CCKKII kinbkocti
30BHILIHBOTO TOBITPS;

- TEIUIOBOJIOTICHOTO 0OajlaHCy TPHUMILIeHb, SKi
00CITyTOBYIOTBCSI CHCTEMOIO.

2. Bubip THITy CHCTEMH i TEXHOJOTIUYHOI CXeMHU
00pOOKH MOBITPS, TUITY 1 YUCIIa KOHAUIIOHEPIB.

3. Po3paxynok mporecie ams obpanoi CCKKII,
BU3HAYCHHS 3arajgbHOL BUTpaTH TIOBITPA,
TEIJIOBOJIOTICHUX HaBaHTa)XEHb HA KOHIMLIOHEPH 1
TEIUIOOOMIHHI ~ amapaTd  KalTHUX  JOBOJOYHHX
PO3IOITLHUKIB TIOBITPSL.

4. AepoauHamiunuii po3paxynok CCKKII, Bubip

i yTOYHEHHS THUIY PO3NOAUIBHUKIB  MOBITPS,
BU3HAYCHHS HEOOXIJIHOTO THUCKY MOBITPSl Ha BUXOI 3
KOHIIUITIOHEPIB.

5.Po3paxyHok i OIiHKAa AaKyCTHYHHX 1

BiOpamiitaux BnactuBocteit CCKKIL

VY ecki3HOMY TIPOEKTi po3pOOISAIOTH MOIEPETHIO
MPUHINIIOBY CXEMY CHCTEMH 1 BHUPOOJIOTH BHOIp i1
obrpyntyBanns tuity CCKKII, npoBonsiT HaOmmKeHy
OLIIHKY 11 OCHOBHUX XapaKTePUCTHK (TIPOAYKTHBHOCTI
MO0 TMOBITPIO, XOJIOAY 1 Temly, THIY 1 YHCIYy
HEHTPAIbHUX 200 aBTOHOMHHUX KOHHIIIOHEPIB, MICI[b
X pO3MillleHHS], THITY 1 BUTPATI TEIIO- i XOJIOAOHOCIIB,
TUIly 1 4YHCIy XOJOAWIBHMX MAaIllMH, HAacoCIiB,
MOTY)KHOCTI ~ €JIEKTPOOONaAHAHHSA, MacH OKPEMHX
enemenTiB i Bciel CCKII i iHIT XapaKTEepUCTHKH).

OcHoBHI XapaKTEPUCTUKU CCKKII
BU3HAUYAIOTBCSA: @) 3a pe3ysbTaTaMH YKPYIHEHUX
PO3paxyHKiB JUTS Tpym MPHUMIIICHB i3
KOHIIUITIOHEpaMH; 6) Ha OCHOBI IIPOEKTIB aHAIOTIYHHX
cyuacaux CCKKIT [14].

VY rexuiunomy mpoekti CCKKII ocraro4yno
BUOMPAIOTH THN 1 MIPUHIIMIIOBY CXeMy BCi€i cucremH i
BU3HAYAIOTH 11 XapaKTEPUCTUKU: TIOBHI 1 muToMi (Ha 1
mM? migmorn i/a6o 1 M3 06cATy KOHIMIIIOHOBAHUX
NPUMIIIEeHb, BUTPATH IIOBITPS, XOJIOXY, TEIUIOTH,
eJIEKTpOeHeprii Ha ojaHy oco0y), MacoradapurHi
MOKAa3HWKHW, THI 1 KUIBKICTh  KOHIMIIIOHEPIB,
XOJIONWIBHAX MalllWH, HAcOCiB, amapariB, BUTPaTH
TEIUIO- 1  XOJOMOHOCIIB 1  iHIN, TPOBOJAATH
TEIJIOBOJIOTICHUH ~ PO3paxyHOK Uil KOXKHOTO
KOHJIMI[IOHOBAHOTO MPHUMIIIEHHS 3 YPaxyBaHHIM BCiX
(hakTopiB, MO BIUIMBAIOTh HA TOYHICTh PO3PaXyHKY.
BusnagaroTh  4YHMCIO  PO3MOAUIBHHKIB  TOBITPA,
BUKOHYIOTh a€pOJMHAMIYHI PO3PAXYHKH 1 pO3PaXyHKH

OUiKyBaHHUX pIBHIB KOHJIHUIIOHOBAHUX
MIPUMILICHHSX.

VY SAKOCTI BHXIHUX JaHUX [UIA PO3PaXyHKIB i
npoektyBaHHs CCKKII ciysxatb: TN 1 TeXHOJIOTiYHE
NPU3HAYEeHHS] CyAHAa, MWOro mapaMeTpH, paloHU
TUIABaHHS; YUCEJIBHICTh eKilaXy 1 HOro po3MillleHHS;
po3TanryBaHHS,  PO3MIpH,  XapaKTePUCTHKH 1
mapaMeTpH 130JiIMii y MPUMIIIeHHi; THII, po3MipH Ta
XapaKTEPUCTUKH PO3TAMIOBAHOTO y MPUMIIIEHHAX
oOiagHaHHS, TEMIIEPaTyPH IMOBEPXOHBb HOTO 1301,
Taxosk, BU3HAYaIOTHCS] HEOOXIHI CaHITapHO-TITi€HITHI
HOPMATHBH JUIA TIOBITPSIHOTO CEPEJOBHUIIA y CYJHOBHX
(PKUTIOBHX, TPOMAJICEKUX, CIIyKOOBUX ) IPUMIIICHHSX.
Ha ocHOBI HOpMaTHMBHHMX JOKYMEHTIB BH3HA4alOTh
rapamMeTpy TMOBITPSl y NMPUMIIIEHHAX ISl JITHBOTO 1
3umoBoro pexxumiB podotn CCKKII, a y 3anexxHOCTI
Bix paiioniB ruaBanHs (CT PEB 1689-79) nianmason
3MiHH TTapaMeTpiB 30BHIOTHHOTO IMOBITPS 1 3a00pTHOT
BOJIH.

Pozpaxynox CCKKII BupoOmsaroTes I IOBOX
OCHOBHHX CIICIU(IKAIIfHAX pEXHUMIB - JITHBOTO Ta
3uMoBoro. CIify BpaXxOBYBaTH, IO OiIBIIy YaCTHHY
gacy CCKKII nparroe mpu TeMmepaTypi 30BHIITHBOTO
MOBITPsl,  BIAMIHHOK  Bil ~ HOPMOBAaHOI  JUIs
crienudikaiiiHuX pexuMiB (3 ypaxyBaHHSIM paiioHY
IUIaBaHHs cyzaHa). Takox ciin BpaxyBaTH Mapamerpu
MOBITPSL y eKBIBAICHTHOMY MpHMilleHHI - 0e3
YTOYHEHHsI 3Ha4€Hb BiJTHOCHOI BOJIOT'OCTI MOBITPS @, Y
KO’)XKHOMY NPHUMIILIEHH] 3 KOHAUI[IOHEPOM Y JIiITHBOMY
cnenudikamifHoMy pexumi i th i @, - y 3UMOBOMY
pexXuMi.

ITpn npoBeneHH] po3paxyHKIB MPHITYCKAIOTh, II0
CYZAHOBHH KOHIHIIOHEP CHUCTEMH OOCIYTOBYE TUIBKH
ONHOTHIHI 3a IIpU3HaYeHHAM (a ODTKe, 1 3a
HaBaHTAXKEHHSAM) 1 32  XapakTepoM  3MiHH
TEIUIOBOTICHOTO BiHOIICHHS £, MPUMIIICHHS.

1.3. Pery/iroBaHHs1 NapaMeTpiB CyTHOBHX

mymy 'y

CKKII
CCKKII npusHaueHa [uist MOCTIHHOI cTabimizamii
KOM(OPTHUX MIKPOKJIIMATUYHUX YMOB y

00CIIyroByBaHMX CyJHOBUX IpUMIINIEHHSAX. Tak 5K
CYIHO eKCIIyaTyeTbCsS TIPOTSTOM BCHOTO  DOKY,
IUTABAIOYM Y Pi3HUX KIIMATHYHUX 30HAX, 3 PI3HUMHU
rmapaMeTpaM# 30BHIITHBOTO TOBITPS i TEMIIEPATyPOIO
3a00pTHOT BOJIH, TO TEINIOBOJIOTiICHE HAaBaHTaKEHHS Ha
MIPUMIIICHHS IMOCTIHHO 1 TOCUTH ICTOTHO 3MIHIOETHCSI.
Kpim TOro, mMoxxnuBa 3MiHa 1 BHYTPIIIHIX Teruo- i
BOJIOTOBHJJIEHh Yy mpuMimenHsx. o Toro x, y
OKpeMHX MPUMILIEHHIX CyJIHa HEoOXiTHO
HiITPUMYBAaTH TapaMeTpd TOBITPs, BIIMIHHI Bif
NPUHHATHX NTApaMEeTPiB JUIS 1HIIKX TPUMIILIEHb.

Takum umHOM, TrosioBHe 3aBmanHs CCKKII
MoJIsIrae y I ATPAMIT BIJITOBITHOCTI
TEMJIOBOJIOTICHOTO HaBaHTa)XCHHS Ha pIBHI, MI0
3a0e3nedye KOM(OPTHI YMOBH HAceNeHOCTI y Pi3HUX
npuMimeHHsx. Jlns BUpIIEHHS [bOrO 3aBJaHHS
3aCTOCOBYIOTH ~ PI3HI ~ CHCTEMH  aBTOMAaTH4HOTO
peryiioBaHHs, SKi TpU3HA4YeHi s crabimizamii
3aJaHuX, a00 3MIHIOBAHHMX II0 33JaHOMY 3aKOHY,
napameTpis t i ¢ 06poOIEHOTO TOBITPSI.

AnHamiz  iHQOpMaLifHMX  JDKEepen — IOKas3ye
BiacyTHicTh 11t CCKKII TeopeTndHnx po3pobok, mo
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JIO3BOJISIIOTH ~ BHU3HAYUTH  MOXJIMBMH  Jiana3oH
IHIMBI/1yaJIbHOTO PETyJIIOBaHHS apaMeTpiB MOBITPS B
KaroTax Ha PI3HUX pexuMax pobortu cucremu [1, 2].
PerynroBanHs 10 KOM(OPTHHX 3HaueHb IapaMeTpiB
MOBITPSL 'y MNPUMIIICHHAX, 3a3BHYail IPOBOJHUTHCS
IHIUBIIyaJbHO, BPYYHY - 32 PaXyHOK 3MIiHHM BUTPaTH
MOBITPS (KUTBKICHUM METO.), TapaMeTpiB TOBITPS
(sxicHmiA cmoci®) abo BUTpaTH 1 MmapaMerpiB
OJTHOYACHO (KibKiCHO-SKiCHUH crioci0) [1-3]. € Bigomi
TIOCHIIaHHS Ha HEOOX1THICTh 3a0e31eYeHHS CaHiTApHUX
HOPM TIOAa4i 30BHIIIHBOTO MOBITPS MPU 3MEHIICHHI
3araJbHOi BWTPATH, MAOIUIBHICTE PO3paXxyHKy 000X
KaHaJIB y NBOKaHAIbHUX cucTeMax Ha 100 % Burparu

MOBITPSl,  HEOOXiTHICTH  MiAOOPY  OJHOTHITHHX
MPUMILICHB 111 00CIYyTOBYBaHHS OJHIEI0 CHCTEMOIO 1
iHm. [HOWBigyanbHE pEryNIOBaHHSA — IapaMeTpiB

MOBITPsI Y MPUMILICHHSAX CyTHA 3IHCHIOETHCS PI3HUMU
cnocobamu [1, 2, 14-17]:

-y  omaokaHampHEHX CCKKII  kinmbkicHEM
croco0OM 3a paxyHOK 3MiHU BHUTPATH MOBITPS;

- y mBokaHanbHIX CCKKII kiTbKicHIM CITOCOO0OM
3a paXyHOK 3MiHH CIIiBBiTHOIICHHS BUTPAT MOBITPS 32
I'i I kaHamamMu Mpu MOCTIHHIH 3aranbHiil BUTpaTi;

-y oanokananpHux CCKKII 3 moBomounumu
MOBITPOPO3IMOIITEHUKAMHI KUTbKICHO-IKICHUMH
CIOCOOOM 3a paxyHOK 3MiHM BUTpaTH MOBITpPA i1 i{oro

napameTpis.

BezymogHo, i MpoLECH HEOoOXi/THO
AaBTOMATH3YyBaTH 32 JIOTIOMOTOI0 CYYaCHHMX TEXHIYHHX
3aco0iB  (KepoBaHi  EJEKTPOIPHBOAM, KEPYIOUH
MIKPOKOHTPOJIEPH, IHTEeTeKTyalbHI JATIYUKA
KOM(pOPTHOCTI) i HasBHUX TEOPETHIHHUX
HaIpanoBaHsb.

1.4. Ouinka sikocti podotu cyanosux CKKII

s omiaku sikocti poooTr CCKKIT Ha yacTkoBHX
TEINIOBOJIOTICHUX HaBaHTaXXEHHIX HEOOXIIHO
oOcTexxeHHs cTaHy Ta e(eKTHBHOCTI poOOTH cHUCTEM
KOHJIML[IOHYBaHHs Ha PI3HUX CyJIHAX HEOOMEXEHOro
palioHy IUIaBaHHS, NPOBEJICHHS aHKETYBaHHS 4ICHIB
eKimaxiB 1 TacaxupiB, O0O'€KTHBHA  MEIHUKO-
(hizionoriyHa 1 TCHXOJOTiYHA EKCIIePTH3a eKimaxy i
nmacaxupiB. Lli 3aBmaHHsA HeomHo3Ha4Hi. HaitOimbm
npocte pimeHHs - epexktuBHiCTh podoTi CCKKII ciig
BU3HAYUTH 3 YPaxyBaHHSIM BiJXWJICHHS IapaMeTpiB
MIKPOKIIIMAaTy BiJf HOPMOBAaHHX Ta BHU3HAYHUTH
e(eKTHBHICTE POOOTH CHCTEM PO3IOALTY IOBITPSI.
Bigomi pgesiki cmocobu 1 OmiHKA  e()EeKTUBHOCTI
CCKKII. Hanpuknan, ¢hakTu4Hi 3HaYeHHS] OCHOBHHX
napaMeTpiB MiKpOKJIIMaTy, pe3yJIbTaTH iX 3iCTaBICHHS
3 po3paxOBaHMMH [0 HOMOIpaMaMm 1 aHKeTHe
ONUTYBAaHHS MOPSKIB NP0 OIIHKY iX CaMOIOYYyTTS y
KOH/IMI[IOHOBaHHUX MPHUMIIIEHHSX, J03BOJISIE OTPUMATH
i 0OpOOUTH eKCIepTHI OIIHKHU. 3a3BHYall, OLIHKH Ta
(haxTOpHM PaHKYIOTHCS 32 HU3KOIO YMHHUKIB (Bix 10 1o
30), mo BiIOOpakarOTh CYO'€KTHUBHI  OIIIHKH
MIKpOKJIIMATy y CyJHOBMX HPUMIIIEHHSX 1 KaloTax.
[opansma o0poOka OTPUMAaHMX peE3YNbTaTiB CTaE
ORI Perpe3eHTaTHBHOIO.

Sk ToKa3ye TpaKTHYHUK JIOCBiT aBTOPIB,
Ooimpmicte  CCKKII  mictate He Oimpme 25
HEHTPAJBHUX KOHIWIIOHEPIB 3 TEIUNIOOOMIHHUMH

araparamMu TIOBEPXHEBOT'O OXOJIOKCHHA.

[MoBiTpooxonomKyBayi 6e3nocepesHLOr0
BUIIAPOBYBAHHS XOJIOJOAreHTY CKIagamTh a0 95 %
3araipbHOi KimbKocTi. Bimem Hikx Ha 50 % cyaeH
BCTaHOBJIIOIOTHCS JIBOKaHAJIbHI CUCTEMH
KOH/IAI[IOHYBaHHS, Ha 35% - HCHTpaJbHI
OJHOKAHAIbHI KOHJAWIIIOHEpH JJsi KalT Ta 3a
JBOKaHATBHOIO CXEMOIO JUIsl TPOMAJCHKHUX NPUMIIIECHB
cymHa. bmmspko 15% cyneH BUKOPHCTOBYIOTH
OJHOKAaHAJIbHI CHCTEMH 3 KAIOTHUMH JTOBOAINKAMH.

ExcnepTHi OLIIHKH MOKAa3HUKIB SIKOCT1
PO3TOAIICHHS TTOBITPS CBiT4aTh PO HEPIBHOMIPHICTH
PO3MOAITY TOBITPSAHUX IIOTOKIB 10 MPUMIIIEHHIX
CyJIHa 1 BiZI3HAYAIOThCS WICHAMH EKillaXiB yCiX CyaeH
SK CYTT€BUH Hemojik cuctemMu. He3MiHHMMH €
naMeHTanii Ha mwyM Big podotn CCKKII, 3anunenicts
MOBITPSl, CYXICTh TMOBITPS y 3UMOBOMY pEXHMI
eKCIlTyarallii. [cTOTHy KpUTHKY eKila)Ky BUKIMKAIOTh
Tepenaay TeMIEePaTyp MPH MePexoli 3 MPUMIIICHHS Y
MPUMIMIEHHS, 10 TOB'A3aHO 3  aJanTalifHUMHU
IporiecaMy y OpraHi3mi, OiopuUTMiKH (i3i0IOTIIHHX
¢yskmii, vacom go6m. CtabimbHICTE i KOM(OPTHICT
MIKpOKIIIMATy y KaloTaX i TPOMaJChKHUX IMPUMIIICHHIX
CyAHa 3aliMarOTh BaXKJIMBE MICIE Cepex IHIMX
OLIIHEHUX XapaKTEPUCTUK HACEIEHOCTI, HOCTYNAI0YUCh
LIyMy, BiOparisiM i 3ara30BaHOCTI.

1.5. OcobuBocTi GyHKIIOHYBAHHS CYTHOBUX

CKKII Ha 4acTKOBHMX TEMJIOBMX HABAHTAKEHHSIX

Y cuctemax BeHTWIBILII Ta KOHIULIOHYBAaHHS
CTalllOHAPHHUX O0'€KTIB OI[IHKA 1 MOJCIIOBAHHS 3MiH
mapaMeTpiB 30BHIIIHBOTO TOBITPS (A7 KOHKPETHOI
obmacTi, palioHy, perioHy, 30HH) PO3pOOJICHI JOCUTH
netanbHO [1, 206 4-9]. Lle MOSCHIOETHCS HASBHICTIO
CTaTUCTHYHO JOCTOBIPHUX JaHWX OaraTopidyHHUX
METEOPOJIOTIYHIX  CIOCTEPEXKEHb 33  3MIHOIO
nmapaMeTpiB KiiiMaTy. MeTeopoJIoriuHi CIOCTePEKESHHS
NPEACTaBIAIOTECA JIeTEPMIHOBAaHUMH MOJCISAMH  3i
cepenHiMu (M0 MICALSIX POKY) Mapamerpamu i
aMILTITYJJaMd X KOJIMBaHb, a0 3 MOJAaHHSIM YHCIIa
TOAMH Ha piK, IMPOTITOM SKUX TOBTOPIOIOTHCS
MOETHAHHS TTApaMeTPiB.

[lepeunHOIO  iH(OpMaIi€l0, sKa  ITOBHICTIO
BH3HAYa€e MapaMeTpH 30BHIMIHBOTO MOBITPS 1 X 3MiHH
3a piyHMH IWKI, € TeorpadiuHi KOOpIMHATH
po3ramyBanHs CKKII.

YMOBHU NPOEKTYBAaHHS 1 €KCIUTyaTalii CyJHOBHX
CKKII MaroTh CyTTEBi BIAMIHHOCTI BiJl CTalliOHAPHUX
CHCTEM KOHAWIIOHyBaHHs. [lo-meprre, Ha cramil
NPOEKTYBAaHHS HEMOJJIMBO BU3HAYMTH KOOPAMHATH

CyiHa y  KOXEH MOMEHT d4acy  pid4HOTrO
eKcrulyaraniiinoro uwmkiay. [lo-gpyre, y  wmicui
3HAXOPKCHHA CyaHa HeBiI[OMa KHiMaTI/I‘IHa

iHpopMaNig y BUIIAI, 3pyYHOMY JUIS 3aCTOCYBaHHS
anpoOOBaHWX METOAMK PO3PAaXyHKYy 1 YNpaBIiHHS
CCKKII. 1li oOcTraBUHH BUKIIOYAIOTh MOXKIHUBICTH
IIPSIMOTO BUKOPHCTAHHS METEOPOJIOTIHHUX
CIIOCTEPE)KEHb, ITPOBECHNX Y PI3HUX TOUYKAX IIAHETH.

Tako>x ci1iJ1 BpaxoBYBaTH, IO Cy/JHA OJHOTO THITY
i cepii, 3 BcraHoBiennmu ongHakoBumu CCKKII,
HaifyacTime MpUMHCAHI [0 Pi3HMX, PO3TAIIOBAHHX Y
pi3HUX KITIMaTHYHUX pailoHaX, MOPCHKUX 1 PIUKOBUX
moptiB. Crig BpaxoByBaTH 1 Te, WO MOPCHKI
MEpeBE3CHHS 3aJie)kaTh BiJl CBITOBOi TOPrOBEIHHOI
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KOH'IOHKTYpH, 1 HaBiThb 3a 10 pokiB excruryaramii
CyJIHa, OCHOBHI HaNpsIMKH TPaHCIIOPTHHUX NEPEBE3EHb
MOMITHO 3MIHATBCS, aje IMpH LBOMY KOHCTPYKIIiS
CCKKII, 1 cucrema ynpaBlliHHS, 3JIMIIAIOTHCS
He3MiHHMMHU. Came TOMy, HEMOXXJIMBO CTBOPHTH
OJTHO3HAaYHI MOJEJTI NpOLECIB 3MiHM NapaMeTpiB
30BHIIIHBOTO TIOBITPS, AQHAJNOTIYHI MOZEISAM, IO
BUKOPUCTOBYIOTBCS TIPH PO3PaxyHKY 1 NMPOEKTyBaHHI
cramionapaux CKKIIL.

BucHoBku
1. lns  BupimeHHS  3aBIAaHb orrruMizarii
eneprocniokuBanHs CCKKII, mnsa 3abe3medeHHs

epexruBHol ekcruryatanii CCKKII Ha wacTkoBHX
TEIJIOBUX HAaBAaHTAXKEHHSIX, JJISI MPOBEJCHHS TEXHIKO-
€KOHOMIYHOT'O OOTPYHTYBaHHS MPUHHATTS MPOEKTHUX
i KOHCTPYKTOPCBKHMX PpillleHb, Ui 0O0'€KTUBHOTO
anamizy po6otn CCKKII HeoOXimHe BHUKOPHCTAHHS
HOBUX MoJejiell mapaMeTpiB 30BHIIIHBOTO HOBITPS 1
CCKKIL

2. HeoOximHO 3aCTOCYBaHHS HOBHUX i
BJOCKOHAJICHUX ICHYIOUMX METOIIB PO3paxyHKy i
MOJICTIIOBAHHS CYyIHOBHX XOJIOJWJIBHHX CHCTEM 1
CUCTeM OOpOOKM TOBITps. 3acTOCyBaHHS HOBHX
MIKPOKOHTPOJIEPHUX cucTeM aBTOMaTHYHOTO
pEryJIIOBaHHS Ta KEpyBaHHS, HOBHX BHKOHABYHX
NPUCTPOIB 1 YAOCKOHAJECHUX alropuTMIB iX poOOTH
3a0e3rnevyaTb BHCOKY KOMIUIEKCHY €(eKTUBHICTh
excruyaranii CCKKIL
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IHenszenckuii I'ocyoapcmeennviii Texnonocuueckuti Yuugepcumem

BEJIBIE IISATHA NPENOJABAHUA METAJIJIOBEJEHUSA B BY3AX

Summary. There is a certain range of metal science issues that are difficult to learn when studying this
academic discipline. This, for example, is the difference between the two options for heat treatment of high-speed
steel, annealing of white cast iron to pearlite and ductile malleable cast iron, the mechanism of martensitic
transformation in titanium, etc. Even textbooks often do not reveal these issues in sufficient quantities. This article
provides an overview of such white spots and answers to the corresponding typical questions.

AHHoTanus. EcTh onpeneneHHBI KPyTr BOIIPOCOB METAJIOBEACHUS, KOTOPBIE CIIOKHO YCBaWBAIOTCS MpPHU
W3yYeHUH 5TOW Yy4eOHOW MUCIUIUIMHEL OTO, HAIpUMeEp, pa3idihe [BYX BAapHAHTOB TepMOOOpPabOTKH
OBICTPOPEKYIIEH CTalM, OTXHUI OEIOr0 YyryHa Ha MEPIUTHBIM W (DEppUTHBIA KOBKHH UyTyH, MEXaHU3M
MAapTCHCUTHOT'O MIPCBPALICHNA B TUTAHEC U [IP. )_'[ax(e y‘I€6HI/IKI/I 3a49aCTy0 HEC PACKPBIBAIOT YKa3aHHbIC BOIIPOCHI B
JOCTAaTOYHOM obnbeme. B Z[aHHOfI CTaTbC MNPHUBCACH 0630p HO,ILO6HLIX OelbIX ISITEH U JaHbl OTBCTBI Ha

COOTBCTCTBYIOIIUC TUIIUNYHBIC BOIIPOCHI.

Key words: malleable cast iron, white cast iron, metal science, carbon steel, tempering, thermomechanical

treatment

Knouesvie cnoga: koskuii yyeyn, Oenviii uyeyH, MemaniiogedeHue, Yenepooucmas Ccmaib, OMNYCK,

mepmomexanuiecxkas oopabomia

IMocranoBka mpoGaembl. M3BecTHO, 4TO
TUCHHIUIHA «MaTepraroBeieHie» U1 CTYICHTOB
CpPEeIHHX W BBHICHINX YYEOHBIX 3aBEICHHUH SBIACTCS
JIOCTAaTOYHO CJIOKHOM, TIOCKOJIBKY COEPIKUT OOIBIION
o0peM sSMmupuYeckoi wHQopMamum © - TpedyeT
XOpOIIETO YPOBHS MpPEIBapUTEIHFHON IMOATOTOBKH IO
XUMHA H (u3uke. DTO TPHUTOM, YTO IO YPOBHIO
CJIOYKHOCTH JIEKIIHOHHBIN MaTepuall U Hay4HbIe paboThI
3aMETHO OTJIMYAIOTCS.

[TpoGnemoii siBisieTCs TO, YTO €CTh PsiJi BOIPOCOB
TEOPETHYECKOr0 W INPAaKTUYECKOro  XapakTepa,
KOTOPBIM B XOJ€ IPOBEINCHUS JIEKIMHA U Jaxe B
yueOHHMKax TPaJUIHOHHO YJIEJsIeTCsl HEeI0CTAaTOuHO
BHUMAaHUs, 4YTO IMPEMATCTBYeT (OPMHUPOBAHUIO ¥
CTY/ICHTOB CUCTEMAaTHYECKHX U LIEJOCTHBIX 3HAHUH.

Mertoabsl ucciaenoBanusi. B uccinepoBaHuun
UCIIOJIb30BAJINCh TaKHe METOJbl, KakK HaOJIoJIeHHUE,
0000mEeHne ¥ HCCIICAOBAHUE  JIUTEPATYPHBIX
HCTOYHHKOB.

OcHoBHast YacTb. Mwuocoxkpamuuvlii 0mnycKk
saxanennou bvicmpopesicyujeli cmaiu. Kak u3BECTHO,
TeMIiepaTypa HarpeBa OBICTPOPEXYIIHX CTajJed Ioj
3aKkanky Bbicoka (BIIoTh 10 1300 °C), 4to BBI3BaHO

HEOOXOTUMOCTBIO pacTBOpEHUs TYTOIUTaBKHX
kapOuoB. MHTEpecHO, YTO BpeMsI BBIACPKKH IIPH STOH
TeMIlepaType CTPOro JIMMHTHPOBAHO IPHUMEPHO
YEeTBEPThIO Haca JUIi TOTO, YTOOBI HE IPOM3O0IILIO0
MIOJTHOE PAaCTBOpEHHE KapOWJOB M TOCIeIyIoIiee
yBenuueHue 3epHa ctaiu [4]. BosHukaer Bompoc o
Ba2)KHOCTH UMEHHO MHOTOKPATHOTO OTITyCKa.

B xonme mepBoro ormycka MapTEHCHUT 3aKallKH
HEepexXoAUT B MapTeHCHUT oTmycka. llpm sTom u3
OCTAaTOYHOTO  AyCTEHWTA  BBLACTSIOTCS  KapOHIBI
JIETUPYIOIIMX ~ 3JIEMEHTOB. OJTO  COOTBETCTBYET
CHIDKCHHMIO COJIEP)KaHHs yTJIepoja, YTO BBI3BIBACT
MTOTBEM TOYKH OKOHYAHUSA MapTEHCUTHOTO
npespaienus. IlostoMy B mpouecce OXIaxkaeHUs
4acTb OCTATOYHOIO AayCTEHHUTa MpeBpalaercs B
MapTeHCHT 3aKkajku. B ciydae Ooiee MeasIeHHOTO
OXJIaXI€HHsI IPOUCXOJUT MpPEBpallleHHe OCTaTOYHOIO
aycrenura B OeiiHutr [8] miam deppuro-kapOuIHYyIO
CTPYKTYpY [5] — muddy3nonnoe nmpepamieHue.

B xome BTOpOro, TpeThero OTIIyCKa JaHHAS
ITOCTIEIOBATENBHOCTE IIPOIECCOB MOBTOPSETCS, XOTS
yKe B MEHBIIEM Maciraoe. Kaxnaprit
JIOTIOJTHUTENBHBIA OTIIYCK CHIDKAeT IEepPBOHAYAIHHOE
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KOJIMYECTBO OCTATOYHOTO aycTeHuTa (rpumepHo 20%)

B 3-5 pas.
Takum 00pa3oM, CYIICCTBEHHOC CHIDKCHHE
KOJIMYECTBA  OCTATOYHOTO  ayCTCHHTA  MOJXET

MPOUCXOJUTh TONBKO NPU YUKIUYECKOM NOBMOPEHUU
Hazpesa u OXaaNCOeHUsl.

sa sapuanma mepmoobpabomxu
bvicmpopesicyweli cmanu. JlaHHBIN TIpoliecc NOJDKEH
00€ecIeunTh BBICOKYIO TBEPAOCTh M TEIUIOCTOHKOCTH
ObIcTpopexymIIeh CTaJH, 4TO CBSI3aHO c
HEOOXOANMOCTBIO  M30aBIEHHUS OT  OCTATOYHOTO
aycTeHHTa. M3BeCTHO, YTO Ui BBIIOJIHEHHUS 3TOH
3aJaydl TOCJIe 3aKaJKH MOXHO MPOBOAUTH JHOO
00paboTKy X0JI0JIOM U OJJHOKPATHBIN OTITYCK, JIN0O, 110
BTOPOMY  BapHaHTy,  MHOTOKpaTHBIH  OTIIyCK.
TUNUYHBI BONPOC CTYAEHTOB 3aKIIOYaeTCsi B TOM,
PaBHOLICHHBI JIM J[Ba BapHaHTa TEPMOOOPAaOOTKH U
MPUBOMAT JIM OHU K OHOMY PE3yJIbTaTy.

3HaunTeNbHAs YacTh OTBETAa Ha 3TOT BOIPOC
COJZICP)KUTCSL B ITyHKTE O MHOTOKPAaTHOM OTITYCKE
OpicTpopexkymeit cramu  (cM. Bemme).  Otimmyaue
pe3ynbTaToB 0OpPabOTKH XOJIOIOM OT MHOTOKPATHOTO
OTIIyCKa B TOM, YTO OHA IIPUBOJUT K Oojee NOAHOMY U
HeNnocpeocmeeHHOMY NpespaujeHulo  0CmamoyHo20
aycmenuma 8 mapmeHcum, TIPUYEM B MapTEHCUT
3aKalKu (B Cly4ae MHOTOKPAaTHOTO OTIIyCKa MbI
MOJy4aeM MapTeHCUT OTIIyCKa).

Dopma  eKmOUEHUll YeMeHmUuma 6 Cmanix
nepaumnozo  Knacca. B Xome  IPOXOXKACHUS
JIEKIMOHHOTO Kypca CTYAEHTHI Y3HAIOT, YTO B CTAJAX
MOXET OBITh KaK IIACTHHYATHIA, TaK M 3€PHHUCTHII
MEPJIUT U YTO MOCIECAHUH MOMKHO IOJNyYUTh B XOJE
cheponIn3NpyIOIEero OTXKHTA. Bosuukaer
3aKOHOMEpHBIH BOTIPOC O (hakTopax, BIMSIONIMX Ha
¢dopMmy BKIIOYCHHIT KapOMZOB Kejeza, a TaKxKe
MeXaHU3Max ee TpaHchopMaIuu.

B onHoit u3 MoHorpaduii [6] omuchIBarOTCS
MPUYUHBI cdepounnzanun u KOAryJIsLUH
LIEMEHTUTHBIX BKIIIOYEHUI pu Harpese. OKa3bIBaeTcs,
9/leMeHMbl  NOBEPXHOCMU C MEHbWUM PAOUYCOM,
yacmuysl 6 m.4., CKIOHHbl Oonee UHMEHCUBHO
pacmeopsmucs, a SIEMEHTHI HOBEPXHOCTH € OOIBIINM
paycoM — PacTH 3a CUET MEPBbIX. ITO OTHOCUTCS U K
[IEMEHTUTHBIM IIJIACTHHAM HEPJINTA, U K HIEMEHTHUTY I10
rpaHMIaM 3epeH. B xo/e HarpeBa cTaiay EMEHTUTHBIE
TUTACTUHKY YTOHSIOTCS, ApobsTcs. [anee oHM MOryT
pacTBOpPUTBCS, a MOIYT M CTaTh 3apoAbIIIaMu
TIOOYJISIPHBIX ~ KapOWIOB, KOTOpble  PacTyT B
(dhepputHoii matpulie. [IpennouTuTeILHEIMU IEHTPAMU
Havasna c(heponn3aliu U KOaryJisiHH SBISIOTCS Kpast
LHEMEHTUTHBIX TUIACTUH. VI3MeHeHWe IUIacTHHYATON
(hopMel gacThIl Ha Oosiee CTaOMIBHYIO TIOOYISIPHYIO
(3epHUCTYI0), YMCHBIICHHE MTOBEPXHOCTH MEK(Da3HBIX
TPaHMI] TIPH YKPYIHEHHUHM YaCTHI[ COIPOBOXKIAETCS
CHIDKEHHEM CBOOOTHOM SHEPTHH CUCTEMBI [5].

Ipumenenue mepmomexanuueckou obpabomxu.
Kak mpaBmito, CTyAEHTHl HE aKIEHTHPYIOT BHUMaHHE
Ha Croco0bl OCYLIECTBICHUSI U 00JaCTh NPUMEHEHUsI
TEPMOMEXaHUYECKOH 00paboTKH, KOTOpas B OTOM
OTHOIIEHHH CHJIBHO OTJIMYAeTCsl OT TPaIUIMOHHOMN
TepMHu4ecKkoil o0paboTkm. JleficTBHTENbHO, eciu

KOJICHYATHIA BaJl MOKHO TOJBEPTHYTh TEPMUUCCKOMY
VIIy4IICHUIO, TO TEpMOMEXaHHYEeCKass 00paboTKa s
HETO MPUMEHATHCS HE MOXKET.

Bo3HukaeT 3aKOHOMEPHBIH BOMPOC O TEXHOJIOTHU
MPUMCHCHHUS TEPMOMEXaHUYCCKOW 00paboTKu, a
TaKXKe O TOM, TIOYEMYy B XOJI¢ OCYIICCTBJICHHUS ITOTO
BHAa OOpabOTKM BO3MOXXHBI CTOJb 3HAYUTEIHHBIC

CTEINEHU neopmanuu (HECKOIBKO JIECATKOB
MIPOIICHTOB).
s TEeopHUn H3BECTHO, 4TO 8bICOKYIO

NAIACMUYHOCIb  Memail CnocoOen nposeiiantsy, 6
uacmuocmu, npu 6cecmopoHHeM cocamuu, W 3TO,

Z[CI7ICTBI/IT6HLHO, HUMECT IpPsAMOC  OTHOLICHHUE K
TCXHOJIOTUN TepMOMexaHI/I‘{eCKOﬁ 06pa6OTKI/I,
NOCKOJIBKY €€ TPOBOAAT Ha MemauilypeudecKkux

NPeonpuUAmuUAX HenocpeoCmseenHo nocie npoKammuo2o
naepesa [3].

CoOTBETCTBEHHO, TepMHUecKas oO0paboTka B
JAHHOM CITydae COBEpIIACTCS 3a CUeT TeIula, KOTOpoe
COAEPKUTCS. B MeETaLIe IIPU BBIXOJE M3 BAJIKOB.
Y CKOPEHHBIH XapaKTep OXJIAXKICHUS OCYIECTBIIIETCS,
Kak MPaBWJIO, C MOMOUIBIO ITOJaYl HA MOBEPXHOCTh
MeTalyia ¢ MOMOILIBI0 (POPCYHOK IMCHEPTUPOBAHHOMN
BOABI (B BUIE cTpyll win OpbIsr). OTMmeuaercs [3], 9to
TEPMOYIIPOUYHEHHE IpoKaTa Kak B IIOTOKE, TaK U C
OTJECNBHOTO HarpeBa IO3BOJIIET IOBBICUTH €ro
MeXaHWYeCKHue CBOHCTBA 0e3  JONOJHHUTENHEHOTO
JITUPOBaHMUS M SABJSIETCS BECbMa IPOIPECCHBHBIM
TEXHOJIOTHYECKUM ITPUEMOM.

Omoicue  Oenoco uyy2yna Ha NEPAUMHBIL U
Geppummublii KO8KULl yyeyH. 3aKOHOMEPHOCTH JTaHHON
TEXHOJOTHYECKOH  OINEpallii  9acTO  BBI3BIBAIOT
BONpOCHl y oOy4arommxcs. Takxke O03BYUHBAJICS
HECKOJIbKO HEOXXHJaHHBIH BOIIPOC OTHOCUTENBHO TOTO,
moyeMy oJ00HO# rpadUTH3aNUU HE IPOUCXOINT TIPU
TepMO0OpabOTKe NEePIUTHON CTalIH.

W3ywyas  puarpamMmy  COCTOSIHUSL — JKEJE30-
[IEMEHTHUT, CTYIEHTHl Yy3HAIOT, YTO LEMEHTHUT IpH
OTIpeJICNIEHHBIX YCIOBUAX CKJIOHEH pacmagaThcs Ha
ayCTeHUT M rpadur, TaKk YTO B LEJOM (H3HKO-
XMMHUYECKHE OCHOBBI 3TOTO MpoOIEcca BOIPOCOB HE
BBI3BIBAIOT.

Ecmu obOparuthes k yueOHuky [1], To mporecc
OTKUTA Ha KOBKHH YyTYH TPAIUIHOHHO H300pa’karoT B
BUJIE JIBYX I'pa(KOB, COOTBETCTBYIOIINX ITOJIYyIECHHUIO
MIEPJIINTHOTO W (PEPPUTHOTO YYTryHa, B KOOPIMHATAX
«BpeMs-TeMIepaTypa».  BHauase  IpOU3BOAUTCS
BBIJIEpXKKa mpu Temmeparype 950-1000 °C, uro
COOTBETCTBYET NEPBOH cTaanuu rpaduTu3anmy (pacnam

9BTEKTHYECKOTO M HM30BITOYHOTO  BTOPUYHOTO
[IEeMEeHTHTa). BpemeHHas [guarpaMma IOJyYEHHS
(depputHOTO KOBKOT'O yyryHa OTJIIMYAETCS

JIOTIOJTHUTENBEHON BBIJIEpKKOi B obmactu 720-740 °C.
Taxxe ynomuHaercs [1], 4TO OTKUT Ha HEPIUTHBIN
YyI'yH HPOM3BOJUTCS B OKUCIUTEIBHOU Cpefe, a Ha
(beppuTHBINA 4yryH — B aTMocdepe, MpensTCTBYIOIEH
OKHCIIeHHIO. BimsiHuMe Xxapakrepa armocdepsl Ha
pe3ynpTaT TaKKe HETOHSTHO.

B cnenmanbHOM nuTepaType [2] roBOpUTCS O TOM,
YTO KOBKHH 9yT'yH JeUTCS Ha J1Ba BUaa (Tadu. 1).
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Tabuumna 1
BUJIbI KOBKOT'O YYT'YHA 11O XAPAKTEPY OTKHUT' A
XapakTepucTuka I"paduTH3rpOBaHHBIH O0e3yTIIepoKESHHBIN
Atvocdepa i o o HeiftparmHas OxwucnuTensHast, pH Temrieparype mopsiaka 1000 °C
YIJIEPOJT U3 HOBEPXHOCTHBIX CIIOEB U JlaJiee BBITOpaeT
Crpyxrypa . DepputHasi, NEPIUTO- ®DepputHas (TONINHA CTCHKH 10 § MM), IEPIUTO-
METAIITHICCKON (eppuTHAasL, IepIUTHAS (eppurtHas (TonmuHa cTeHKH 12-14 Mm)
MATpHIIBI PP Y Yy
CTpyKTypa [0 CEYEHUIO Heonnoponnast. Ha moBepxHOCTH I 1aXKe 1O BCEMY
OnHopoHast
3arOTOBKH CEUCHHIO BKIIFOYEHUsI rpauTa OTCYTCTBYIOT
Mexaﬂfm CCKHe ITo I'OCT 1215-79 He crannaptusupoBasbl
CcBoiicTBa

Takum o6Opazom (cM. Tabn. 1), mpumeHeHHe
00€e3yTrIIepOKNUBAIOIIETO OT)KUra B IIEJIOM yMEHBIIAeT
KOJIMYECTBO mepnurta. VIHTepecHO, dYro B XOze
TEPMOOOPAOOTKH MOXKHO MEHSTHh XapaKTep OTXKHTa C
HePBOHAYAIILHO 00€e3yTIIepoKUBAIOIIETO Ha
rpaduTH3UPYIOMHH.

Teneps k BOIpocy 0 pacmaje HEMEHTHUTA IePIUTa
BO BpeMsi BTOpoi ctaauu rpaduruzaunu. KiroueBbim

¢daxkTopoM 31ech  SABISETCA  HU3KASL  CKOPOCHb
oxnaxcoenuss  (5-8 °C/gac), 4dTO MPENATCTBYET
NEPJIUTHOMY  NPEBPAIlCHHI0O M HPUBOAUT K

HETMOCPEICTBEHHOMY TIEPEXOLY ayCTEHUTa B (DEPPUT.
Tak 1mo4yeMy ke MOAOOHBIM PEXKUM OXJIKIEHHA HE
HPHMBOAUT K rpadUTU3alMu B YrIEPOAUCTON cTamu?
Ilpy4uHa — B 3HAYUMENbHO OOIBUEM COOCPIHCAHUL
yenepooa 6 uy2yme, a U3BECTHO, UTO IpaQUTU3ALMA KaK
pa3  CrmocoOCTBYET — MOBBILIEHHOE  COIEPIKAHHE
yriaepoga, TaK ke, KaK M HEKOTOPBIX APYrHX
anementoB (Si, Ni, Cu, Su T.1.).

Mapmencumnoe npespawenue 6 mumane npu

ovicmpom  oxnadicoenuu.  BoOIpockl  BBI3BIBAIOT
CYLUIHOCTh ¥ MEXaHM3M JaHHOro Iporecca. B
YAaCTHOCTH, CTYACHTHI OPHUBOINIT CPaBHEHHE C

00pa3oBaHNEM MapTEHCHTA B YITIEPOAMCTBHIX CTAIAX
u3-3a He3aBepuIeHHOH nuddysun yrieponaa, mocie
Yero 3a/lafoTcsi BONPOCOM O MNPUYMHAX HOJOOHOTO
MPEBPAIICHNS B YHCTOM METalle.

W3BecTHO, YTO 3aKaiKa OINpEAEICHHbIX KJIACCOB
cTaiel, a, WMEHHO, ayCTeHWTHBIX, CII0COOHa
00ecreunTh UX BBICOKYIO IJIACTHYHOCTh. [loHMMaHue
NPUYMH 3TOTO SBJICHHS HE BBI3BIBACT Y CTYICHTOB
0cOOBIX 3aTpyIHEHHi, HO B OTHOLICHWH THTaHa BCE
HECKOJIbKO ~ CcJOXKHee. B memoM, oTBeT 37ech
jocratouHo mpoct. IlepecTpoiika KpucTasIM4ecKou
pemeTKH U3 00EeMHO-IIEHTPUPOBAHHOM KyOH4YecKoi B
reKcaroHaJbHYIO IUIOTHOYNIAKOBAHHYIO caMa Io cebe
3aHMMaeT  Hekotopoe  Bpems.  Mamee, ITIVY-
KpHUCTAJUTMUEeCKas pelieTka 4acTo sBisieTcst pakropom
HU3KOU cKopocmu Oughgyzuu, 9To XOPOIIO MU3BECTHO
Ha npumepe MmarHus [1]. U, xors TepmooOpaboTka
CIUIaBOB THUTAHA HE CONPOBOX/IAETCS HEOOXOJMMOCTh
OONBIIMX BBIICPKEK, YTO HMMEET MECTO OBITh s
CIUIABOB MAarHusi, BO3MOXKHO, HHU3Kas CKOPOCTH
muddy3un Bce-TaKW MPOSBISAETCA NMPH 00pa30BaHHUU
T'TIY -kpucramingyeckoi pEeLIeTKH a-}assl,
o0ycnaBnuBas MapTEHCUTHBIN XapaKTep MPeBpaIIeHUs
npu  ObicTpoM  oxiaxiaeHud. Ilpm  MemnaeHHOM
OXJIDKIEHUH MPOUCXOIUT 00pa3oBaHHE W  POCT
3apoxbiiell o-(asbl, a MpH OBICTPOM OXJAXKICHUU

peanmu3yercs 6e3nn¢ ¢y3noHHBII CIOBUTOBBII
MEXaHNU3M MapTEHCUTHOTO MpeBpamieHus [7].
3akaioueHue. Xopolee ycBoeHHE HH()OPMAITH,
MOTy4aeMOM  Ha  ayOWTOPHBIX  3aHATHAX, B
3HAUUTEIBHON CTEIIEHH 3aBHCHT OT TOTO, HACKOJBKO
JOTHYHO OHA TIIOJIACTCSs, HACKOJIBKO OBICTPO U
HENPOTHBOPEUUBO MOJKHO €€ COOTHECTH C YiKe
HMMEIOIIUMHUCS 3HaHUSAMHU. 3a7jada KakJ0ro JIeKTopa —
Ka4eCTBEHHO IMOJTrOTOBUTH YNUTAEMBIA TEKCT MO 3TH
TpeboBaHUs. MarepuanoBeieHHe — HayKa IIOYTH
UCKJIIOYUTENHHO IMITUPUUECKasi, BKIIOYaromas B ce0s
MHOTo onucarenbHoil uadopmanuu. [Ipu noaroToske
Jeknuid  HeoOXomuMo W3 Hee  c(hOpMHPOBaTh
OTHOCHTEIILHO HeOOobIION LIEJIOCTHBIA "
cOaaHCUPOBAHHBINA KIIacTep 3HAHUH. ABTOPHI TaHHOU
CTaThbH HAJCIOTCS, YTO OHAa OyOeT II0JIE3HBIM
TIOJICTIOPBEM TIPH PEIICHUN TaHHOHU 3a/1auu.
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MEASURES OF PREVENTION AND COMBATING COUNTERFEITS ON THE EXAMPLE OF A
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TECHNOLOGY

Abstract. The article discusses the problems of counterfeiting drugs, as well as describes in detail the
measures for the prevention of counterfeits and their timely detection. These methods, using the latest information
technologies, were presented on the example of the April pharmacy chain.

AHHOTanus. B crathe paccMaTpuBaroTCs MpoOIeMbl (abCHPHUKANN JIEKAPCTBEHHBIX CPEICTB, a TaK JKe
ACTAJIbHO OIMCAaHblI MCPBI HpO(i)I/IJ'IaKTI/IKI/I (I)aJILCI/I(I)I/IKaTOB 1 CBOCBPCMCHHOC UX BBIABJICHHC. Z[aHHLIG MECTOABI C
MNPpUMEHCHUEM HOBEHIINX I/IH(I)OpMaL[I/IOHHLIX TeXHOHOFI/Iﬁ, ObUIH MpCACTaBJICHbI Ha ITPUMEPE CETH AIITCK Ar[pem,.
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«M3bsaTre/OT36IB» TOBAP aBTOMATHYCCKH MIOMEIIACTCS
B MonyJib «KapaHTumy;

6. Ilocme pa3OuBKUM TOBap C Ccepucit He
3a0paKOBaHHOW OTOOpA3UTCS HAa OCTATKAaX OCHOBHOTO
cKITaza.

Datin  JdokymedTol

..,.|:.=-:

Konuuectso: |1

Cepun:

Cepenc

Crnag  OTYEThI

Puc.1. Pazbuexa mosapa

7. Tlo ToBapy c¢ 3abpakoBaHHOW cepueit
HEoOX0oAMMO co37arh mnpereH3uto. Jlns coszmanus
npereH3uiin3 monyns «KapaHTuH» HakaThb NpaBoOd

I-Ia-a-ma-uem

MA MyneTWBMTaMIH C xonMHOM xes nacT. My, -

TMA MynbTMEMTEMWH G XOMMHOM *EE nacT. My. .

8. [Ipu oOHapy>keHNW Ha OCTaTKax TOBapa M MpH
OTCYTCTBHH aBTOMAaTHYECKOTO €ro pe3epBHPOBAHUS
HEO0OXO0/IMMO IIPH CTAaTyCe MHUChMa:

- «IIprocTaHoBICHHE pealu3alin» - MEPEeHeCTH
TOBap B pe3eps (B mporpammax Posuuna nanCkinan) u
pa3MecTuTb B 30HY «KapaHTHHHAsD)

- «U3paTue/OT3BIB» - CO37aThb  BPYUHYIO
nperen3nio (B COCTOSIHMM CKJIaia) U Pa3sMECTUTh B
30Hy «bpakn/danbcudurarsn

9. 3anomauth ¢opmy «OOpaTHON CBSI3M» B
IporpaMme Pharm.net-3akynku-bpakn u
(hanbcuduraTh

10. OdopMHUT,  TIPETEH3WIO  CTOPOHHUM
MOCTABIIMKAM B NPUHATONH (opme (3IEKTPOHHBIH
ajzipec, JINIHBINA KaOWHET).

Konso

a
OTnpaenTe B NPETEHZMID “

" Puc.2. Mody;na Kapamn-b_t;

KHONMKOM MBIIIKA Ha CTPOKY C€ HAaWMMCHOBAHHEM,
U3BCIIBIBAOIICIO «OKHa» BLI6paTL «OTHpaBI/ITI) B
MPETCH3UIO», JAJICC - TUII ITPCTCH3UN «BpaK».

Nata

safpaKoskn

Cepun

T

Bropo#t »tam Bkmouaer B cebs paboTy B
nporpamme Pham.net.

Kypnan yuéra GpakoB 1 GpanbcupuKaToB BeIeTCs
B DJIEKTPOHHOM BHJIE B Tporpamme Pharm.net.

2. ExxeiHeBHO IpOCMAaTpUBaTh HHGpOpMaIMOHHbIE
mcbMa 1o 6pakam u ¢panbcudukaTam.

caT
https://www.rosminzdrav.ru/

3. ExenneBHo 3anonHATH ¢GopMmy «OOpaTHOI
CBSI3M».

st 3amosHeHust GOpMBI HEOOXOANMO BOWTH BO
BKIaAKy 3akynku-bpaku u  (danbcubukarer  —
OO6partHas cBs3b (puc.l).

«POCMI/IHBZ[paB»
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MT  Kapra Kommepuywa  Mapeetwar  OByuenwe  Otgen kagpos O1
] % '*' ABTo-3aKasbl 3 k“: E] BuneTp: [

Bpakw n danecndmkatel B OBpatHan censb

2 Jedextypa antex Il MepeueHe Bpakos v GanscUGUKITOE

= T ammia .

Puc.3. Ilanka 3axynxu-bpaku

Jmns BeIOOpa CcBOEro mopapa3felicHHWs HaxaTh  amnTeke, Hakats Enter, (puc.2,3). Ecnm antexa BeIOpaHa
«®unpTp MO anTeke». B crnmcke «BrpiOop NaHHBIX»  HNOYMOJYAHHMIO JAHHBIN LIAT MPOIYCTUTD.
MOCTaBUTh «TAJIOYKY» B CTPOKE Ha KOHKPETHOM

TAEN KagpoE Orgen T OTuersl & -

I #
E] TuneTp: | Bee = | TUNbLTR No anTexe) E
AnTexa El O@paboTano HMoTouHmk Mpuwna KommeHTapi
AfuHck, Cosetoe, 128 b (Cemein... |03 MuHsopas Orseie/MabArmE OmmaeHa roc. p
Anewceesckoe, Kasawosa, 86 (4n... |3/ 3 Munsgpas Orspie/ MsbrTHE Ovena roc. p
AHana. Muonepckai, 70 (Cemenna... (053 MuHzopas OTseie | MzbATHE COmveHa roc. p

Puc. 4. Qunemp no anmexe

Obyyenne Ovpenkagpoe Otgen TM  Ovyernt

[Z] Dunetp: [Bce v] DunbTp no anTeke: [Z]

|| Opadorao  Merouc

Hawmetrosarue
| KpacHopap, HexucTos, 9/1{Anpenspapmuka)
KpacHopap. YexkvcTos, 9/1 crpoerve 1 {Cemeinan antexa Anpenk)

Puc.5. Boibop 0annbix

AJNTOPUTM  TPOBEPKH  HAIMYMS/OTCYTCTBHS 2. B Pharm.net-3akynku-bpakn u
OpaxoB/danbcuukaros B anteke. ToBap orcyTcTByer.  danbcudukarel-O0paTHas CBsSI3b  HaXaTh  JICBOM
1. TIlpoBepuTh HaMMYME/OTCYTCTBHE TOBapa  KHOIKOW MBIIIKH HACTPOKY C ITMCBMOM, IO KOTOPOMY
(HauMeHOBaHME, Cepysl, IPOU3BOIUTENb) B IPOrpaMMe  HEOOXOAMMO MPOBECTH MIPOBEPKY (pHc.1).
Cknajq ¥ QakTUueckuil 0CTaToOK, COTJIACHO MHUChbMam
TEKYIIETo JTHSL.

E AT = Tl B il o B s e R

Nara Hara Homep

nMUcCbHMa WIMEHEHWMA MHMCEMa

26.03.2020 26.03.2020 20-3/420 PuBorayHin Tab. N212 Orzeie/WMizvamme | Pieme Fabre Medicam...

Toeap MpwuHa MpowseomTens

26.03.2020 26.03.20220 20-3/420 PuSoravtin Taid. N212 Orsbie/Msvame | Pieme Fabre Medicam... |(
Puc.6. Pharm.net-3axynku-bpaxu

Jlist 3aHeceHus pe3yJibTaTa HaKaTh IIOCTPOYHO Ha
KaXayo cepurio, (puc.2).

DY YNNIy

Dann CrnpasodrmKm Aoxyrmernte: AyprHans: Jawy e " Kapra Kommepums Maprervnr QGyuerve
LIsTa Nacsa: N= nosma: 20-3/420

Tomap: PuGomyrmn TaG. N=12 AnTeces AlGuncK. Copavon, 128 B (Cemennan am
MaroTosvrens: Pioms Fabre Madicament/ Meep Pactp Memmcament 9 Marourmar  Muansapaes

MNeuvuina satpascoskn: OTswin/Mabanie

1]

Mocrasuime

Ooravorx

Puc.7. @anvcugpuxamor-Obpamuas ces13v
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4. Ecim BCE yka3zanHble cepun 3a0pakoBaHHOTO

TOBapa OTCYTCTBYIOT B aIllTCKEC, MOXHO Ha)XaTb Ha

s XRO|= v

«TaJIOYKY» CTOJ'I6I.[a «#», BLI6paTL «Y CTaHOBUTH BCEY -
BBIACIATCA BCC CTPOKU

H 3 MNocTaBwmWK Cepun
YoTaHoBMTE Boe
CHATE BCE

— GO0275

00281

G00283

G00287

G00285

|
Puc.8. Cepuu 3abpaxosannoco mosapa

5. Jlanee HaxaTh KHONKY («3en€Has NTHYKA»)
«IIpoctaButs Mepbl ToBap oTcyTCTBYEeT». Mepa

Oata macera: 089.08.2019

Tomap: DpnraT wpee 50

WaroTomTe s

prunE satpakomsce:

M
# = MocTamume
[ acE

b g

«ToBap oTCyTCTBYET» OTOOPAa3HTCS MO BCEM CEPUSIM
TOBapa aBTOMaTHYIECKU.

NE nmoerma: G371

AnTexa: HomokyiGiuencic, JaspaaHckors, 3, nom,
WMoroumca . Manaapas
MocTyrmna CleTaTon

Puc.9. Mepvr mosapa

4. 3anonHuth  «OKHO»  «PenakrupoBaHue
NPUHATBIX Mep», COoXpaHuth, (puc.3). JlaHHele o
MOCTABIIMKE,KOJMUECTBE IPUXOJa M OCTaTOK CM.

nporpamma Cxnan-CocrtostHue
IMokazats/CxpeiTh Kaprouky-Ilpuxon.

CKJIaja-

I/ PepaxTposanie NPUHATEX uepl

|

IIpocraBuTs
KOJIHYECTED
TIPHX0J3 H OCTATKA

Briopats
"B KapanTunno# sone” ,
T.K. IPHYHHA 3a0paKoBKH
"TIpsocTaHOBAeHHE

Buibpats u3 p’gl:mamm"

crmcka '"Berfop -

AaHHBIX"

MOCTABUIHKA

Puc.10. Pedaxmuposanue npuramuix mep
5. B mmwxkHeMm moje, B koloHke «O0paboTtaHO»
MOSIBUTCS «Trajoukay (puc.4).
I
o | =
Cepwn Konsa Koneo
Mocraswm e Konwiecteo AT || S OBpaboTaro MpMHATEA Mepa ]

3.00/1.00 3.00

CHA Whre... sce

B kapaHTWHHOA soHe

Puc.11. Bvibop nocmagujuxos

6. ToBap HeoOxomumo yOpaTh B «KapaHTHHHYIO
30HY», MPUIOKHUTh «AKT H3BATH», Popma, oOpaserr
vHpOpMaIMOHHOE MHChMO (pacredyararb Ha caiite
«Poc3npaBramzop» (ouck mo Homepy), cceuika JIIT;
ccolika MMH.

7. OGOpMHUTH TPETEH3WI0 MOCTABIIUKY 110
YCTaHOBJICHHOMH (hopMe (B JIEKTPOHHOM BUJIE OO 110
TenedoHy).
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[ |
EESY| |

Tperuit sTam BkItOYaeT B ceOs MPOBEPKY Ha
Hanmuue (anbCcuUKaTOB, CBEPKY CepUil M HaIW4Ms
TOBapa B alTeKe.

AJNTOPUTM  TPOBEPKH  HAJIMYHs/OTCYTCTBHS
OpakxoB/danscudukaToB B anTeke. ToBap B HAIMYHU.

W3zbsitne/OT361B. BO3BpaT nmocraBuyky.

Ckian MQaKTUUECKHH OCTaTOK, COIJIACHO IHChMam
TEKYLIETO JTHS.

2. B Pharm.net-3akynku-bpakn u
¢danbcupukarel-OOpaTHass  CBSI3b  HaXKaTh  JICBOM
KHOITKOW MBIIIKH HACTPOKY C ITUCEMOM, MO KOTOPOMY
HE00XO0UMO MPOBECTHU MPOBEPKY (puc.1).

1. TIlpoBepuTh HaTMYNE/OTCYTCTBHE TOBapa
(HanMeHOBaHME, CepHsl, IPOM3BOIUTENH) B IIPOTpaMMe

Hata Homep
[ata nucema MSMEHEHMA MCLME Tosap [piuHa
03.03.2020 |03.03.2020 |2279 071 27.02.20r | Ho-wna a6, 40ur N224 Orsbie/Mabame
2412 2015 2412 2015 0w-308019 Hypoder cynn pext. B0nar N210 Orseie/NzbAmie

28.11.2019 03.12.2019

Hypoder cynn pexr. B0ar N210

Orseie/NsbaAmHe

Puc.12. Pharm.net-3axynku-bpaxu

3. [Ins 3aHeceHus pe3ysbTaTa HaKaTh MOCTPOUYHO
Ha KXy cepuio, (puc.2).

Hara nucema: 28.11.20159 Nzmmcema: 135
Toeap: Hypoten cynn pext. 60rar N210 AnTexa: MocToBckoi, Koon
WzroToBuTens: Reckitt Benckizser Healthcare/ PexntT berkmzep Mpew Motounmen:  MNpowseoguTens

I'IpnuuHa sabpakoskn:  OTsbieMsbamie I

.J"Xb"’|wv
#

MocTaBwmkK

MocTyrmmno CcTatok

1.00

1306346

Mynec KpacHopap BosepaT nocTaBwmMKy

710612 0.00 0.00 Tosap oTCyTCTEYET
= 1 e Tmnn Tnnn =
Puc.13. Ombpakoeka
4. 3amomHNTh «OKHO»  «PemakTmpoBanme  mporpamMma Cxian-CocrosHue CKJIasa-

MNPUHATBIX Mep», COXpaHuTh, (puc.3). JlaHHBIE O
MOCTAaBIIMKE, KOJMWYECTBE NPUXOJAa U OCTATOK CM.

IMokazats/CkpeiTh Kaprouky- [Tpuxos.

/' PenaktiposaHue npuHATHIX Mep @M Tpecrasass
ROJIHYECTEO
Rocrymno: (1 & i
Ocratok: |1 B
—1 S Beidpats
Mepsi: [Boaapamomaawmy ’] E> "Bosspar
TOCTABIMHKY ", T.K.
° TpHEHHA
/ X I = 3afpaKoBRH
Brifparts 13 ‘ "Orseis/Hspsne -
cmicxa "Beidop <:| Mocrasumx
AannbIx" Mynsc Kpacronap
MOCTABUIHKA
I 1 Coxpannms I {OSawpmb ‘
Puc. 14. Pedaxmuposanue npunsamuix mep
5. B xomonke «OO6paboTaHO»  TMOSBUTCA
«rajoukay (puc.4).
Kon-so Koneo
MocTaswmg ToBapa KonwyecTeo NOMy4EHO  OCTATOK O6patoTtaHo lNpuHaTan mepa

Mynec Kp... | 1906846

1710612

1.00/1.00 1.00
0.00 / 0.00 0.00 0,00 Il
Puc.15. Obpabomannas ungopmayus

E'rClSEFIET MNOCTaBUWLMKY

TQEE OTCYTCTEYET
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6. ToBap HeoOxonumo yOpaTh B 30HY «bpaku u
(anbcupuKaTe», NPUIOKHUTh «AKT U3BATHD) (OpMa,
oOpasen; HHPOPMAITMOHHOE MUCBMO (pacriedaTaTth Ha
caiite «Poc3npaBHan30p» (IIOKCK 10 HOMEPY ),CChIIIKA
JIIT; cecpiika UMH

7. OdopMHUTh TNpEeTEeH3HI0 MOCTaBIIUKY MO
yCTaHOBIICHHOI (popMe (B AIMEKTPOHHOM BHIIE JINOO 110
TeneoHy).

8. Co3mate mperen3mio B mporpamme «Crmamy,
OdopmiteHre TPeTEeH3UI CTOPOHHUM MOCTaBIIUKAM.

CornacHo ct. 59 ®enepanproro 3akoHa Ne 61-03
HenoOpokadecTBeHHBIE, (QalbCH(PUINPOBAHHBIE |
KOHTpa(aKTHbIE JICKAPCTBEHHBIE CPEJCTBA IOJJICIKAT
M3BATHIO U3 TPAXKIAHCKOTO 000pOTa U YHUYTOKEHHIO
B CBS3M C WX MOTCHUMAIBHOM OMAacCHOCTBIO U
HECOOTBETCTBUEM TPEOOBAHUSAM 3aKOHOAATEIbCTBA B

chepe  oOpamieHus  JCKApCTBCHHBIX  CPEJCTB.
OCHOBaHWSMH [UI  YHHYTOXEHHS JIEKAPCTBEHHBIX
CpencTB SIBJIAIOTCS penreHne BJIaJIeNbIIa
JIEKApCTBEHHBIX CpEJICTB, perieHne

COOTBCTCTBYIOLICTO YIIOJTHOMOYCHHOT'O (bez[epaanoro
OopraHa HCTIOJIHUTSILHON BIIACTH WJIN peuicHuc cyaa.

Iopstmox YHUAYTOXKCHUSI U3BATHIX
(dhanbCcuGUIMPOBAHHBIX, HETOOPOKAYECTBEHHBIX U
KOHTpa(aKTHBIX MEIMIIMHCKUX U3eui

ycranaBnuBaetcsi [IpaBurensctBom P®D, a pacxonsl,
CBA3aHHBIC C WX YHHUUYTOXKCHUEM, BO3MCEHIAIOTCA HUX
BJIAICJIBLIEM.

IIpu cBepke JaHHBIX O Ipenapare Ha
ojpunmaneHOM caiite Poc3mpaBHam3opa, mmbo ¢
WHPOPMAIMOHHBIMU THCEMamMu Poc3mpaBHam3opa, U
oOHapy KeHHEeM (dapmareBTOM B anTeKe
(hanpcupUIIPOBaHHBIX JICKAPCTBCHHBIX IIPEIapaToB,
(apManeBT TPUMEHHT  CICAYIOMHHA  alTOPUTM
JIeUCTBUI.

1. cocraBuT aKkT 00 0OHapyx)eHuH hanbcupukara.
3aKoHOJATeIbHO  COOTBETCTByMOmas ¢opma He
yCTaHOBIIEHa, HO C OMNOpod Ha TpeboBanus 00
00s3aTeNPHBIX PEKBU3UTaX IEPBUYHOTO JOKYMEHTa
aKT JI0JDKeH conepikarth (. 2 cr. 9 3akona N 402-D3):

- HANMCHOBAHHE JTOKYMEHTA;

- IaTy COCTaBJICHUS JOKYMEHTA,

- HAaNMCHOBAaHHE  ANTEYHOW
COCTaBUBILICH TOKYMEHT;

- coziepKaHue (paKTa XO3IUCTBCHHON KI3HH;

- BEIMYHMHY HATYPaJbHOTO U (WJIH) JCHEKHOTO
n3MepeHus (hakTa X035HCTBEHHOH KU3HU € YKa3aHUEM
CANHUI UBMEPCHUS,

- HAUMCHOBAaHHUC JOJIKHOCTHU JIMI, COBCPIINBIINX
CHENKYy, OMNEepalui0 W OTBETCTBEHHBIX 3a ee
opopmieHne, TMOO HAaUMEHOBAHHE JOJDKHOCTH JIHII,
OTBETCTBCHHBIX 34 Oq)OpMJ'IeHI/Ie CBEPLINMBIICTOCA
COOBITHS,

OpraHu3aluu,

- NOZNUCH JTAaHHBIX JIMI] C yKa3aHUEeM HX (paMuInit
W MHULWAJIOB JINOO WHBIX PEKBU3UTOB, HEOOXOIUMBIX
JUISL MICHTU()UKAIIMN STHX JIHII.

2. mpoBeneT u3bATHE (aTbCUPUIUPOBAHHOTO
JIEKApCTBEHHOTO Mpernapara ¥ IOMECTUT €ro B
OTAENBHO OTBeAEHHOE JuIs dToro mecto(ukad)c
Haamuceio "®anbcupunUpoBaHHBIE JIEKapPCTBEHHBIC
mpemnapaTsl'.

3. mepemava ¢anbcupuKaTa MOCTABIIUKY IS
JaTbHEHIIero HX YHHYTOXKEHHS.

CIIMCOK NCNOJb30BAHHOM
JIUTEPATYPBDI:

1. IIpuxa3 Munzapasa Poccuu ot 14.01.2019 N
4u (pen. ot 11.12.2019) "OO0 yTBep>IeHHU MOpPsIKA
Ha3HA4YeHUsI JICKAPCTBEHHBIX IIpenapaTtoB, (opm
peLenTypHbIX 0JIAHKOB Ha JIEKapCTBEHHBIE ITperaparsl,
mopsiAKa opOpPMIICHHS yKa3aHHBIX OJIAHKOB, WX ydeTa
U XpaHeHus'".

2. Ilpuka3 Munznpasa P® ot 16.07.1997 N 214
"O KOHTpOJIE KauyecTBa JIEKAPCTBEHHBIX CPEICTB,
W3TOTOBIISIEMBIX B ANTEYHBIX  OPTaHM3AIMAX
(antekax)".

3. ®enepanphbiii 3akoH ot 12.04.2010 N 61-03
(pexn. ot 03.04.2020) "O6 o6paieHNH JIeKapCTBEHHBIX
cpencts" (CraTbs 59)

4. TlocranoBnenue I[IpaBurennctBa Poccuiickoii
®enepanuu ot 30.06.2004 Ne 323 «OO6 yTBepKICHUH
ITonmoxenus o PenepanbHOi cinyx0e MO Hag30py B
cdepe 3apaBooxpaneHms» (1.5.1.4.1.)

5. NocranoBnenuem IlpaBurtenscrBa Poccuiickoi
Oeneparn ot 03.09.2010 Ne 674 «O0 yTBepKICHUU

IIPAaBHII YHUUYTOXKECHHUS HeI0OpOKaYEeCTBEHHBIX
JIEKAaPCTBECHHBIX ~ CPEACTB,  (PaTbCUPHUIUPOBAHHBIX
JICKAPCTBEHHBIX ~ CPEICTB M KOHTpadakTHBIX

JIEKapCTBEHHBIX CPEJCTBY.
6. ®enepanbHble 3aKOHBI OT 26 nekadbps 2008 r. N

294-®3 "O 3ammre MpaB IOPUAMYECKHX JIMIl U
WH/IMBUY ATbHBIX npeanpruHIMAaTeNeH npu
OCYILECTBICHHN rOCYAapCTBEHHOTO KOHTPOJIS

(Haa30pa) M MyHHUIIMNAILHOTO KOHTPOIIS'";

7. O QanpcupUIMPOBaHHBIX JIEKAPCTBEHHBIX
cpenctBax: Ilucekmo M-Ba 3ppaBooxpanenust PO or
27.01.2000 // HoBast anteka. — 2010. - Ne 4. — C.124-
125

8. A C.A. danscuunupoBaHHBIC
JIEKapCTBEHHBIE CPEACTBA M AHAIUTHYECKHE METOJIBI
ux oOHapyxenus // Xum.-¢papmar. xyps. — 2019. — T.
34 Ne 1. - C. 32-33

9. T'ypesinoBa M.H., banaxonosa E.I'. Uctopus
¢danbcudukarmu ekapcTB B PoccuiickoM rocyiapcTee
/| ®apmarus. — 2016. - Ne 2. — C. 21-22
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PROSPECTS FOR THE USE OF UNDERGROUND WATER RESOURCES OF THE NAKHCHIVAN
AUTONOMOUS REPUBLIC

Mameodosa @u3zza Cadvixoena

KAHOUOam Xumudeckuil HayK, OOyeHm,

Hnemumym IIpupoousix Pecypcoe Haxuviearnckozo omoenenus
HAH Asepbatiooscana

Ab6acoe Anuaooun /laiisan oznvl

00KMOp Xumuyeckuli Hayx, yneH-koppecnondenm HAHA,
Haxuvieanckuii I'ocyoapcmeenuviii Ynusepcumem

T'ynuee Pagpuz Aky6 o2nwt

HAY4Hbll COMPYOHUK,

Hnemumym Ipupoonvix Pecypcos Haxuvieanckoeo omoenenus
HAH Asepbatioscana

MEPCIEKTHUBBI UCITIOJIb30BAHUSA ITOA3EMHBIX BOJHBIX PECYPCOB HAXYBIBAHCKOMI
ABTOHOMHOM PECITYBJIMKHA

Summary. The article gives an assessment of the formation , distribution, prospects for the use of the
Nakhchivan Autonomous Republic and its contribution to the overall water supply system. The underground
waters of the autonomous republic, hydrological and hydrochemical characteristics of their current state were
reviewed and the results were tabulated. To determine the chemical composition and quality of groundwater, water
samples were taken from 225 objects covering the entire territory of the Autonomous Republic, the components
of water components were studied, and the results were presented by the Kurlov formula. The article examines
spring, kagriz, mineral and artesian waters of different regions of the autonomous republic. A comparative analysis
of the impact of the effective use of groundwater on the development of water supply and irrigation methods for
economically important regions of the autonomous republic is carried out.

AHHOTa].[l/Iﬂ. B craTtee MpCACTAaBJICHbI PE3YJIbTAThI I/ICCJ‘IGI[OBaHI/Iﬁ TUAPOXUMHUYCCKUX H CAHUTAPHO-
6aKTepI/IOJIOFPIquKI/IX rokas3aTejeu HCCJICAyCMbIX BOJ Ha COOTBCTCTBHUC Tpe60BaHI/IHM THTHCHHUYCCKUX
HOpPMAaTHUBOB. I[J'[?I OIPCACICHUA XUMHUYCCKOI'0 COCTaBa U KadeCTBa NMOA3CMHBIX BOJ OBLIH MMpoaHaJIN3UPOBAHBI
00pa3mbl BOJBI, B3SAThIE U3 225 00BEKTOB, OXBATHIBAIOIIUX BCIO TEPPUTOPHIO PErHOHA, U3YyUCHBI XMMUYECKUI
COCTaB 10 MaKpPOKOMPOHEHTAM M pe3yJbTaThl ObuM TpencraBieHbl QGopmyinoii Kypnosa. IlpoBenen
CpaBHI/ITeHLHHﬁ AHAJIN3 BIHUAHUSA 3(1)(1)6KTI/IBHOFO HUCIIOJIB30BaHUA IIOJA3€MHBIX BOJ Ha BO}:[OCHa6)KeHI/II/I n
HppUTali PETHOHA.

Key words: spring, kagris, mineral, thermal and artesian waters, hydrochemical properties.
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HaxusIBaHCKast ABTOHOMHas Pecriybnnka  permona OepyT cBoe Hayajlo OT XpeOTOB 3aHre3yp u
ABJIsIeTCS TUApOrpaduueckoii yacTelo OacceitHa pekn  [apanass [1].
Apakc. Pexul B IeHTpanbHOM U I0Or0-BOCTOUHON YacTH
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Pucynox 1. Cxema snympennux 600 Haxuvieanckoii Aemonomunou Pecnyonuxu

[TockonbKy OONBIIMHCTBO pPEK HCIOJIB3YeTCs B
uppuranuy (OpoIIeHHH) ¥ BOJOCHA0KEHUH, BHU3 I10
TEUCHHIO MX BOJA HE JIOCTHTAET YCThS M IMOITHOCTHIO

nepecpixaeT. BHyTpeHHMe  BOABI  pETHMOHA, B
0COOCHHOCTH pedHas CETB, pacnpeneneHsl
HepaBHOMepHO. Pekn, crekaromye ¢ 3aHIe3ypcKoro
XxpeOTa, OTIMYAIOTCS IUIOTHOH CEeTBIO, a pEeKH,
OpoTeKamue 1o Teppuropun  HaxdbsiBaHCKoOI
BIAJUHBI M K 3amagy oT peku HaxublBanual,
NPEJCTaBIIOT  COOOH  JOBOJNBHO PEAKYI0  CETb.

IInoTHOCTP CeTH HEKOTOPHIX pEYHBIX OacceiHOB
(HaxupiBanuaii,  Anunmkavaii, [unanvaif) Ha
teppuropusix Bbime 2500 M ymensmaercs go 0,10
KkM/kM2. B IIperopHBIX U PaBHUHHBIX TEPPUTOPUSX,
pacnonoxxeHHslx Hwke 1000 M, HegocrtaToyHOE
Pa3BUTHE PEYHOM CETHU CBSI3aHO C MAJIBIM KOJIMYECTBOM
0CaJIKOB B 3TOH 30HE, UHTEHCHUBHBIM HCIAPEHUEM U
OTJIO’)KEHHWEM OCaJI0YHBIX TOPOJ B PEUYHBIX BOJAX.
OCHOBHBIM HMCTOYHMKOM pECYpCcOB ISl BCEX pEK
pEeTHOHA SBIIIOTCS TMOA3EMHBIC BOnbl [2]. Pekw, Ha
npoTsokeHnn  6-8 wecsme Ha 30-45% mmrTaroTcs
MOJ3eMHBIMH  BoJaMu. B To ke  Bpems
TUAPOJIOTUYECKUH PEKUM PEK BIUSAET HA MOJIOKECHUE
YpPOBHEH TMOA3EMHBIX BOJ M UX XHMH3M B TIOJIOCE
mmpuHot ot 0,2-0,5 kKM (B MeCYaHO-TVIMHUCTHIX
OTJIOXKEHHUAX) 0 2-6 KM B XOPOIIO TNPOHHIIAEMBIX
nopojax. [loaTomy moa3eMHast ruapocdepa sSBIsIeTCs
OCHOBHBIX HCTOYHUKOB MUHEPAJIbHBIX, XO35HCTBEHHO-
MUTHEBBIX U OPOCUTENBHBIX BOJ.

CocTostHEEe BOIHBIX OOBEKTOB BO BCEM MHpE
MOCTETICHHO yXY[IIaeTCs, OCOOEHHO JTO KacaeTcs
nmoBepXHOCTHBIX Boa. C Ipyroil cropoHsl, mpobiemMa
0aKTepHaIbHOTO 3arpsA3HEHHS BOJOESMOB CTAHOBUTCS
Bce OoJiee akTyal bHOU B YCIOBHUSIX BCEBO3pACTAIOIIEH

AHTPONIOTEHHOM Harpy3ku T'yCTOHACEJIEHHBIX
TEPPUTOPHUAX. B COBPEMEHHBIX YCIOBHAX 00eCTIeUeHHE
HaceJICHUS Ka4yeCTBEHHOM MUTHEBOU BOJION

CTaHOBHUTCS Bce 0ojiee aKTyaJIbHOH T'MTHEHWYECKOH,
HayYHO-TEXHHYECKOH M COLMaIBbHON IpoOiIeMoHn.
Lenpto Hammx wHccnenoBaHUH OBLIO  HM3ydYeHHE
THIPOXMMUYECKUX IOKa3aTened BOJBI PErHOHA Ha
COOTBETCTBUE TpeOOoBaHUAM TUTHEHUYECKUX
HOPMAaTHUBOB.

OdbcyxneHue pe3yjbTaToB

B ecrecTBeHHBIX YCIOBUAX OJId NOA3EMHBIX BOJ
XapakTepeH HEeHapYyUICHHbBIH (ECTECTBEHHBIN) PEKUM,
KOTOpBIH (hOPMHUPYETCS B OCHOBHOM IOJ| BIHMSHHEM
METEOPOJIOTUUECKHX, THIPOJIOTUUECKUX u
reosorudeckux (aktopos. [lepBoie Gakropsl (OcaaKH,
UCMapeHue, TeMIeparypa BO3Ayxa, arMochepHoe
JIaBJICHUE) - OCHOBHBICE B (DOPMUPOBAHUM DPEKHMA
TPYHTOBBIX BOI. OHI/I BbI3bIBAIOT CC30HHLBIC U I'OJJOBBIC

(MHOrONETHHE) KOJIeOAHMsT ypOBHS, a  Takke
U3MEHEHHsT XHMH3Ma, TEMIepaTypsl M pacxoja
IPYHTOBBIX BoJ [3].

O6BexTamu HCCIICI0OBaHUA SIBIISIFOTCS

MUHEpaJIbHBIE, TEPMaIbHbIC, KATPH3HbIE, POJHUKOBBIE
U apre3naHckue Boabl. OTOOp Mpol MOJA3EMHBIX BOJ
MIPOBOAMIICS] aBTOPAMH BO BPEMsI MOJIEBBIX MapIIpyTOB
B 2016-2020 r. B cocTaBe HAyyHOW OHKCHEAMIIMH,
opraHu3oBaHHOW Jaboparopueil «Imaporeosorus u
MHUHEpaIbHBIX Bog». Ha mMecre mpobd otbopa
N3MepsUTICh napameTpsl OBICTPOMEHSIOLTIXCS
KOMITOHEHTOB: yJeJbHAsI 3JIEKTPONPOBOAHOCTh, pH
npu 1nomolmu aHanusatopa Water Test Hanna
instruments u Temmeparypa. Onpenensuid TakKue
MoKaszaTeNu Kak 3amax, BKYC, [[BETHOCTb, MYTHOCTb,
NepMHI'aHaTHAsl OKHCIAEMOCTb, HUTPUT- U HHUTpAT-
HOHBI, CYXOl 0CTaTOK, )KE€CTKOCTh, XJIOPUBIL, CYJIb(ar-
u ruapokapbonar-uonsl. Konuentpanuu Cl, SO,
Ca?*, Mg?*, Na'+K" 6buid ompeneneHsl METOAOM
nonHoi xpomarorpaduu (ICS 1000), koHIEHTpauu
HCOs~  onpexpensuch METOJIOM TUTPOBAHUS
pacteopom 0,1N HCI [4-5]. KonnenTpanus yka3aHHbIX
KOMITOHEHTOB B BOJIE BBIpaK€HAa B MI-3KB/JT M MI/IL
CreneHp MMHEpaM3allid OIpEJETeHa C IOMOIIBIO
B3BEIIMBAHMS Ha aHAIMTHYECKUX BECAX CyXOW MacChl,
MTOJTyYSHHOM MOCIe UCTIapEeHHUS MTPOOBI BOIBI 00BEMOM
100 mi1.

Ha tepputopun aBTOHOMHOH peciryOIuKN OTHAM
U3 B&XHBIX [MOJIE3HBIX HCKOMAEMBIX  SIBIISIFOTCS
oJ13eMHbIe BOIbl. OHH Pa3InuaroTCs 110 XUMHIECKOMY
COCTaBy, B XO3SHCTBE WCIOJB3YIOTCSA C LEIbIO
CHa0>XeHUS! TNHUTHEBOM BOJOH, a TaKXKE OpPOIICHUH
3eMelb. Ha MHOTOTHITHOCTB BOJ HAa TEPPUTOPHH, HA X
o0Opa3oBaHME M paclpeielieHue OKa3aja BIIUSHHE
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CJIOKHOCTh NPUPOJHBIX ycioBuid. Ha paBHUHHBIX
paiionax OTJIO>KUBILIHECS TIOPOJIBI IUIACTOB
ME3030iCKOT0  —  COBPEMEHHOTO  Iepuoja ¢
JIMTOJIOTUYECKHM COCTaBOM OOJIaatoT  OOJIBLIMMU
pecypcaMu XO3sIHCTBEHHBIX, UTHEBBIX, IPYHTOBBIX U
apTe3MaHCKHUX BOJ. [ pyHTOBBIE BOJIBI MOKHO CKa3aTh,
BCTPEYAIOTCSl BE31€, B COBPEMEHHBIX OTJIOKCHHSX.
Apte3naHckue OacCeHBI ¢ BHICOKHM IaBIICHHEM Ha
HAKJIOHHBIX 4YacTsAX OOHAPY)XCHBI B aHTPOIOTCHHBIX,
CapMaTCKUX OTJIOKEHHSAX, aKYarMJIbCKUX CTapbIxX
ropHbIx moponax ( Haxgassan, Hlapyp, Cagepex u ap.).
Wx muHepamm3amus paBHa HpUOIM3UTENHHO 1 T/,
XMUMHYECKMH COCTaB — KaJbIIMH T'MApoKapOoHarT,
UCIIONIb3YEeTCST B BOAOCHAOXEHUHM TOpPOJOB U Cell,
OpolIeHHH y4acTKoB. Kpome TOro B IIEHTpalbHOH U
I0KHOW YacTsX 3eMJICNOIb30BaHMsl paiioHa HMMEeTcs

JODKHa OBITh IIpo3payHasi, OeclBeTHas, HE HMETh
HENpHUATHOTO 3alaxa M BKyca. BennumHa cyxoro
ocTaTka He JOJDKHA IIPEeBOCXOAWTH 1 r/m, oOmas
XKeCTKOCTh — 7,0 MIr-3KB /11, cofepikanue xeneza — 0,3
mr/n. Boma karpmser  Illapyp-Canmapaka cmabo
MHUHEpaJIN30BaHHAs, B  XHMHYECKOM  COCTaBe
mpeobIamaoT THAPOKapOOHATHI Kb, peke HaTpus
n MarHua. [IuTeeBOe KadecTBO BOIBI XOpoIIee,
WCTONB3YeTCsl UIS OpOIICHHS, BOIOCHAOXKEHHWE U
BOJIOTIOSN CKOTA.

HaxusiBanckas ABTOHOMHAA PecmyOnuka
o0namaeT caMbIMH OOTaTHIMHA B MHPE MUHEPATbHBIMHU
BOAHBIMU pecypcamu. 60 % 3amacoB MuHepaIbHOU
BoIbl B A3epOaiipkaHe NMPUXOTUTCS Ha JOJIO 3TOTO
peruoHa. bonee 250 UCTOYHUKOB MUHEPAIBbHON BOJBI
OBUIM 3apPErMCTPUPOBAHBl HA TUIOMAAM 5,5 ThIC. KM?

0ONBIIOE  KOJNUYECTBO  PYYbEB,  apPTC3MAHCKUX  AaBTOHOMHOM pecyOJuKu. ITH BOJIbI OblIa 00pa3oBaHa
OacceiiHOB, KATpH30B H pONHHUKOB. KonmuecTBO B pe3yibTaTe TEKTOHHYECKHX MPOIECCOB B KPYIHBIX
MOJ3EMHBIX BOJ, WUCHONB3YEMBIX JJIS XO3SHCTBEHHO-  PEYHBIX IOJNHMHAX, B CTAPBIX OTIOXKCHUSAX TIyOOKHX
MUTBEBOTO  BOJOCHAO)XEHUS,  OLEHWBACTCS IO  3EMHBIX CII0EB. VICTOpHS T'€OJOTHYECKOTO pPa3BHTHUSL
OpPTaHOJENTHYECKUM TIOKa3aTelsiM, XHMHYCCKOMY  TEPPUTOPHUH HTPACT KIIOUEBYIO POJbh B OOpa30BaHHUU
COCTaBY u OakTepHaIbHOMY 3arps3HCHUIO.  MUHEPAIBHBIX BOJ M (DOPMUPOBAHUH WX XHMHUIECKOTO
TpeOoBaHWsT K KadecTBY BOIBI OIpPENENAIOTCS  cocTaBa. V3y4eHBI U CHCTEMAaTH3UPOBAHBEI OCHOBHBIC
TOoCyIapCTBEHHBIMU CTaHgapTaMH. I[lo  ¢dusHMKO-XUMHUYECKUEC CBOMCTBa MHUHEPaATbHBIX
OPraHoJICTITUYCCKUM TIOKa3aTcjiAM MHUTbhEBass BOJa HUCTOYHHUKOB pETHUOHA.

B [)Kynbda

B babek

m Wax6ys

Opay6ag,
B Cagapak
u Ulapyp

Pucynox 2. Pacnpedenenue uCmoyHUKO8 MUHEPALbHBIX 800 NO PAUOHAM:
m-/Dicynvgha,Whabex, ™ Lax6y3, B0poybao,mCaodapax, -Lllapyp

Kak BupgHo w3 puc.2, Ha TEPPUTOPHH
JbxynbduHckoro  paiioHa  BbIsiBIEHBI - 85,
[lax6y3ckoro-50, badekckoro-50, Opaybaackoro-29,
Camapakckoro u ITapypckoro paifoHOB-7
MUHEPaIbHBIX HCTOYHUKOB. CyIIecTBYIOT 6 THIIOB, 16
rpynn 1 33 paznuuHbIX BUAOB 3TUX BoJ. Ha miomanu
900 km? B JIxkynbhUHCKOM paiioHe ObUIH 0OHAPYKEHEI
85 HCTOYHHMKOB MUHEpAIBHBIX BOA, 42 U3 KOTOPBIX
BBIXOAAT Ha MOBEPXHOCTh 3€MJIM 4Yepe3 OypoBble
CKBa)KUHBI. MuHepanbHble WUCTOYHHKH
pacnpenensroTes cieayomuM oodpazom: [Japeimar-37,
Haxamkup-10, Jlekerar-5, Kaszanuu-2, Bbamkaung-2,

Arcan-2, HeBu-2, [lepemam-2, TeiiBa3-2, XomKenuH-
1, Tromucran-1. [lapeigarckuii ~ MHHEpaIbHBIN
HUCTOYHUK OTHOCHUTCS K BBICOKOTEMIIEPATYPHBIM
(ox0510 45°C) MBIIIBAKOBBIM-CYPbMSIHBIM BOJAM. JTH
9JIEMEHTHI OIIPEEIISIIOT OCHOBHBIE JieueOHbIe CBOICTBA
Hapblaarckux TepMalbHbIX BOJ. B MuHepalbHbIX

HCTOYHHKAaX  ObUT0  OOHAapyXeHO  HeOOoNbIIoe
KOJIMUecTBO BHUCMyTa (MecTHOCTh Kapumrymy-Zunse),
JJIEMEHTA HOATPYTIIBI MBIIIbSIKA, KOTOPBII

aCCOIMMPYCTCA  C
MHHEPAJIbHBIX BOAAX.

MBIIIBSIKOM W CypbMOH B
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Tabmuma 1.
Du3MKO-XUMHYECKHE MOKA3ATeJI HEKOTOPBIX HCTOYHHKOB JI3Ky1b(HHCKOr0 paiioHa
Hassanue XuUMUYECKHi cOCTaB T,°C M,mr/n pH D m*/nenb
HCTOYHHKA
HCO0385 S04 11 16
Bakeny CO.15 Ca 49 (Na+K)Z6MgZ5 16 2,0 7.3
HCO0329 Cl 64
JHapeinar As 22wmr/n CO,0,8 TNatK)93 50 22,0 6,6 4507
HCO372 Cl18
Hepenuk C021,3 Ca 37 Mg 25(Na+ )38 20 3,6 6,4 150
HCO362 S0420 Cl19
Jeperam C0;13 Ca 47 Mg 2o(Na+K024 22 25 6,6 200
HCO372 S0425
Hpmre C0o.0,7 Mg39Ca 33 (Na+K)28 7 12 6.3 15
HCO;387
Apadca C0O21.3 Na+K)58 Ca 2z Mg 21 145 43 6,3 25
HCO371 Cl16 N
IfonucTan C0O,2,0 MNa+K)38 Ca 37 Mg 25 21 34 6,4 250
HCO379 ¢
T"aBu COZ 1,7 m 12 2,0 6,6 70
HCO371 Cl16
XOIIKeH C0O22,0 (Na1K)38 Ca37 Mg 25 25 8,6 6,4 35
£ HCO37150, 20
Ia3aHybI CO.15 Na+K)38 Ca 36 Mg 27 19 45 6,4 15
£ HCO37150, 20
Jlexetar CO.15 (NatK)38 Ca 36 Mg 27 17 17 6,7 400
HUccrnenyembie UCTOYHHUKHU BOJIBI, 32 CBA3BI0 BOJ C MarHMEBBIMU OTJIOKCHHSIMH B HEIpax

HUCKIIOUCHHUEM HECKOJIBKHX, TIIOJHOCTBIO HPHUTOAHBI
JUIA HCIIOJIB30BaHHA C ICJIBKO ITHMTHA. XuMU4ICeCKuit
COCTaB O3OTHUX HWCTOYHHUKOB IIO3BOJIACT 3(1)(1)GKTI/IBHO
HCIIOJIB30BAaTh UX B BOI[OCHa6)K6HI/II/I. B ncrounukax En

3emiad. Tak Ipu pPacTBOPEHHH COJCHOCHBIX TOJIII
cinoxxeHHpIx Taimurom (NaCl) Bomel mpmoOpeTaroT
XJIOPUIHBIA-HATPHEBBIH COCTaB; MNpU (QHIBTPALUH
Yyepe3 M3BECTHAKU — TUIPOKapOOHATHBIN-KaIbIIMEBBIH

xarpus, Cadap Kiarpus u ap. claboMUHEpaIn30BaHHOK u T.0. [7]. Pacxom Boasl M 0OIIEE COCTOSHHE
I'HIPOKApOOHATHO-KANBIIMEBOH  BOJE  COJEPXKUTCA  KATPU3CKOM M Cy0apTe3MaHcKOW CKBaXXHH  Ha
Oonpmoe KoamdecTBO MarHuii [6]. DTo BBLABHTAaeTCS  TEPPUTOPUHU PETHOHA IPUBEICHBI B TA0MI.2.
Tab6muma 2.
3amachl moA3eMHBIX BOJ H CPABHHUTEIbHAS OI[€HKA MX IKCITYaTAINH
Vcrosmbayembie Hcnoms3yemple BOIIBI
BObI KATH30B cy0OapTe3uaH.
Haumenosanue | Pecypcest KOJIOZIIEB Cymma
paiioHOB BOJIBI B B
Panpmie | Hacrosmiee Pazuuna, + - Panpme | macrosiee
BpeMsL BpeMs
wimYron | mumM MITH.MS MITH.MS MIH.M® mmam® | v | %
Kenrepmu 75,19 32,57 14,7 -17,89 0 1,090 15,79 21
Opnay0an 41,53 17,87 6,87 -11,0 0 0,522 739 | 178
Bbabex 32,88 26,28 7,31 -18,97 0 3,420 10,73 | 32,6
Jbxymbsda 18,80 5,62 2,63 -2,99 0 1,283 3,91 2,1
[Hapyp 149,50 1,29 0,33 -0,96 0 37,030 37,36 25
[Iax0y3 8,73 2,21 1,16 -1,05 0 0,583 1,74 20
Camapak - - - - 0 11,592 1159 | 36,9
Cymma 358,0 85,84 33,0 -52,84 0 55,520 88,52 | 24,7

[MotpebieHue KArpU3HBIX BOJ 10 CPABHEHHUIO C
MPEABIAYIIAM MIEPHUOIOM YMEHbIIHIOCh Ha 1733,7 n/c
nn Ha 44,16% (8). Cxema CHIDKEHUSI TOTpeOIeHUS

KATPU3HBIX BOA IO pETHOHAM NPHUBEACHA HAa PUCYHKE

3.
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Pucynox 3. Cxema cHudicenus nompedieHus KaepusHvlx 600 No PAOHAM.:
m -npedvloyujee nompedieHue 600bl-meKywee nompeoierue 600ul

Xors B CagapakckoM pailoHE HET KATpHU3HbIC
CHCTEMBI, W3 CyOapTe3MaHCKHX CKBaKHH €KETOIHO
uupkymupyer 12,500 man. M° Boasl. 2049,8 ra zemiu
opomaroTcs 799 cyOapTe3sMaHCKUMH CKBaXHHAMH,
JICHCTBYIOIINME B aBTOHOMHOH peciryOnnke. Haygnsie
UCCIENIOBAaHMUS 3THUX HCTOYHHKOB BOJBI, KOTOPBIE
CIy)XaT JIOAAM BEKaMHM, IOATBEPXKAAIOT, 4YTO
MOJ3eMHBIE BOJBI, NPUPOAHBIE OOrarcTBa OKeaHa,
KHUIIAIIKE 10/ HOTaMHU, B BUJE KATPU30B, POJHUKOB U
YelIMe BBIXOJST Ha MOBEPXHOCTh 3€MIIM, BBIHOCS C
co00ii BCe MOJIE3HBIE 3IEMEHTHI OKPYXKAIOIHUX IOPOJ.
HeBo3MOXHO HE yIUBIATBCA OTUM — UyJECHBIM
WUCTOYHMKAM BOABI M C TIOYTCHHEM BCIOMHHTH
KSHKSHOB, KOTOpPBIE C TakWM TPYAOM BBIHECIH 3Ty
YHCTYIO, TIPO3padHy0 BOAY M Jall HaM B
pacniopspkenue. st moBbILEHHS 3(PQPEKTUBHOCTH
UCTIONIb30BAaHMS KATPU3HBIX CHCTEM B aBTOHOMHOM
pecry6uke, HE00X0IUMO YYUTHIBATh ux
MOTEHIMAIbHbIE BO3MOXXHOCTH M YCHJINTH PaboOTy IO
OXpaHE€ ¥ BOCCTAaHOBIEGHUIO JTHX YHHKAJIBHBIX
THIPOTEXHUYECKUX COOPYKEHHUI.

Taxum obpaszom, MOXHO 0KUBUTD
BOJIOCHA0)KEHHE M HKOHOMHYECKYIO JAESATEIbHOCTh
perrona, 3()p(EKTHBHO HCIONB3Yys ICHHBIE BOIHBIC
pecypchl peruoHa, BKII0Yasi pOJHUKOBbIE, KATPU3HbIE,
apTe3naHCKHe, MHHEpaJIbHble M JpPYyrHe MOA3EMHbIC
BOJBI. B oTiiMume oT Apyrux mosie3HBIX UCKOIAEMBbIX,
MOA3EMHBIE BOJBI HMEIOT P CHENHU(PUISCKUX
0COOCHHOCTEN, KOTOpbIe HEOOXOJMMO YUUTHIBATH PH

OLICHKC HX 3allaCoB U ONPCACJICHHUU NCPCIICKTUB HX
HCIIOJIb30BAHWA B HAPOJHOM XO3SHCTBE.
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BocTouHO EBpONEMCKMA HayUHbI XypHan
(Mocksa, Poccus)
YypHan 3apeructpupoBaH 1 usgaerca 8 Poccum
B KypHane nyb6auKyloTCA CTaTbu NO Bcem
Hay4YHbIM HanpaBAEHUAM.
ypHan u3pgaeTcA Ha PYCCKOM, aHIIMIACKOM,
NONIbCKOM M HEMELLKOM A3bIKaX.
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