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COBPEMEHHBIE NPEJCTABJEHUA O TPABMATUYECKOM NMOBPEXXJIEHHNU I'OJIOBHOI'O
MO3T'A MUHHO-B3PBIBHOTI'O XAPAKTEPA JIETKOW CTENNEHU TAXKECTH

Summary: The article presents a literature review on modern ideas about the clinical features, etiology,
pathogenetic mechanisms, diagnosis and treatment of blast-relared traumatic brain injury caused by and, in
particular, its mild type. The results of recent studies are described in detail. This problem has been little studied
and remains relevant today, due to the presence of military conflicts and the constant increase in the number of

victims.

Pe3rome. B craThe mpepcTaBiIeHBl MaTepHaibl 0030pa JIUTEpaTypsl 00 COBPEMEHHBIX MPEICTaBICHUSAX O
KJIMHUKE, 3THOJIOTUH, TTATOTCHETHIECKNX MEXaHMW3Max, JUarHOCTHKE U JICUCHHH TPABMaTHYECKOTO IOPaKEeHHS
TOJIOBHOTO MO3T'a, BEI3BAHHOTO B3PHIBOM M B YAaCTHOCTH JICTKOW YEPEITHO-MO3TOBOW TPaBMbl MUHHO-B3PBIBHOTO
xapakrepa. JletanbHO M3JIOKEHBI. JleTallbHO M3JI0KEHBI PE3yJIbTaThl TOCIEIHNX HCCiIenoBaHui. JlaHHas
poOJIEMBbI MAJIO M3Y4Y€Ha U COXPaHSET CBOIO AKTYalbHOCTh B HAIM JHH, BBUY HAJIWYHS BOCHHBIX KOH(IINKTOB

1 MMOCTOSAHHOT'O POCTA KOJHNYCCTBA MMOCTPAJABIINX.

Key words: mild traumatic brain injury, mine explosive injury, blast related traumatic brain injury
Knrouesvie cnosa: neckas uepenHo-mosecoeas mpaema, MUHHO-63Pbl6HANl mpaema, mpasmemudecKoe

nopasiceHue c0106H020 Mo3ea.

Jlerkas ¢opma dYepemHO-MO3TOBOH  TpaBMBI
(JTUMT), coctaBinsieT 85% OT BCeX UepPETHO-MO3TOBBIX
TpaBM M SIBISIETCS. OCTPBIM  COCTOSIHUEM, YTO
XapakTepu3yercs  JISTKUMH W TPEeXOJSIIMMHU
CHMIITOMaMH. Hecmotps Ha OUYEBHIHOE
(YHKIIMOHAJIbHOE BOCCTAHOBJIEHHE, HCCIIEOBAHUS
nokasany, 4ro mnoBTopHele JIUMT wMoryr umers
KyMYJISITUBHBIE U JOITOCPOUHBIE nocaencTsus.[1,2]

IloBropreie JIUMT Obimm ompenencHsl  Kak
BaXHEHIINH (pakTop pHCKAa BO3HMKHOBEHHUS TaKHX
HeWpoieTeHepaTUBHbBIX 3a00JsieBaHUI KakK
XpOHHYECKas TpaBMaTH4YeCKasl SHIe(aIonaTus.

XpoHHuyecKass TpaBMaTH4YecKas JHIedasonaTus
(XT9) SIBJIIETCS IIPOrPECCUPYIOLIUM
HelposiereHepaTUBHUM  3a00JeBaHHEM,  BIIEPBBIC
omucaHHbIM y OokcepoB B 1920-1930-x romax, a
Brocsieacteun Critchley et al, B 1949 r. OcHoBHBIMEU

KIMHUYECKUMHU MPOSIBICHUMH SBISIOTCS arpeccus,
SMOLIMOHANBHAS Ja0WIBHOCTh, ACPUIUT HaMATH U
KOTHUTHUBHOH  (QYHKIWH, HapylmIeHHE pedyd U
nemeHIs. Ha  panHe# cTammu  CTPYKTYpHBIE
M3MEHEHHSI OOBIYHO BKIIFOYAIOT YBEINICHUE TOOHBIX U
BHCOYHBIX POTOB OOKOBBIX JKEIYJOYKOB, a TaKKe
TIepUBACKYJISIPHUX TPOCTPAHCTB B OEJIOM BEIIECTBE U
meperopoake cavum pellucidum. Bonee mo3mHuE
cramun  (XTD) xapakTepusylOTCs yMEHBIICHHEM
Macchl MO3Ta, paclpoCTpaHEHHOW aTpoduel ¢
HMCTOHYEHHEM MO30JHMCTOTO Tella M JCTHTMEHTalnen
locus coeruleus u uepHo# cyocTannuu mo3ra [1,3].
Munno-3peiBHast TpaBma (MBT) — 310
KOMOWHHUpPOBaHHAs TPaBMa, KOTOpash BO3HHKAeT B
pe3yibTare HMMIYJIBCHOTO BO3ACHCTBUS KOMILIEKCa
(dakTOopoB  B3pBIBA  MHHHOrO  Ooempumaca U
XapakTepu3yercs TIIIyOOKMMH W 3HAYWTEIbHBIMHU
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MOBPEXJICHUSIMH TKaHEW Mo3ra ¢ pa3BUTHEM OOIIEro
KOHTY3UOHHOTO  CHHJApoMa. B coBpeMeHHBIX
JOKIBHBIX BOCHHBIX KOH(IMKTaX HaOII0NaeTCs
3HauuTeNIbHBIH pocT yactotel (MBT): Bo Bropoit
MUpPOBOM BOHHE OpHEHTUPOBOYHas uactora MBT
coctaBuna 2,7%, BO BpeMs BBETHAMCKOTO KOH()JINKTa
— ObLTa IPE06IIAIAIONIMM BHIOM TpaBMsI [4].

B nocnennue roapl B YKpaunHe 4acToTa JETKUX
YepETHO-MO3TOBBIX TpaBM MHHHO-B3PBIBHOTO
XapakTepa CYIIECTBEHHO BO3pOCIa  BCIEACTBHE
BOEGHHOTO KOH()JIMKTa Ha BOCTOKE YKpauHBI.

BoenHsie YepenHO-MO3TOBbIE TpaBMBbI
BO3HMKAalOT B COYETAaHMM C  MHOXECTBOM
9KOJIOTUYECKUX U (U3MYecKuX (HaKTOPOB, BKIFOYas
ncuxoynoruueckoe cocrosuue. B 50% cimyuaes,
cUMIOTOMBI y nauueHToB ¢ JIUMT MHHHO-B3pBIBHOTO
Xapakxrepa COOTBETCTBYIOT JHarHOCTHYECKAM
KPUTEPUSIM ~ TTOCTTPAaBMAaTHYECKOTO  CTPECCOBOTO
pacctpoiictsa (IITCP) [1,5].

BoNpIIMHCTBO ~ B3PBIBHBIX ~ TPaBMaTHYECKUX
MOBPEXICHNI MO3Tra HMEIOT JIETKYIO CTEIICHB TSDKECTH.
B3pelB BOIIHMKAET, KOTAa TBEPAbIC WM KHIKHE
BEIlleCTBa OBICTPO MPEBPAIIAIOTCSA B Ia3, B YCIOBHAX
SKCTPEMAIbHOTO  JaBJICHHS M TEeMIepaTypshl.
ITomy4yeHHBIN B3pBIB COCTOUT M3 ynapHBIX BOJH (C3),
BEAyIIMX  3JIEMEHTOB  BHE3allHOTO  HapYyIICHUS
aTMOC()EPHOTO JABJIECHHUS U CBEPX3BYKOBOW CKOPOCTH
IBIKCHHMS Bo3IyXa. [6].

bbima BBIABMHYTa THIOTE3a, YTO YHHKAJIbHOCTD
MEPBUYHOTO  MHHHO-B3PBIBHOTO  TPaBMaTHYECKOTO
MOpaXeHUsT Mo3ra 3akirodaercss B SW- KOMIOHEHE
B3pbIBAa, MU 4YTO HMMEHHO OH HaHocuT Bpen LIHC.
Ilocnennuii oTBEYaeT B OCHOBHOM 3a IOBPEXKICHUS
BHEIIHUX TKAaHEH M HAINlOJHEHHBIX BO3yXOM OPraHOB,
TaKUX Kak JIerKHe, HO TaKXKe MOXET 3allyCKaTh
MeXaHU3MBbl KHHETHYECKOTO ABMKCHHS B 3aBUCUMOCTH
OT B3pbIBHOW cpenpl. Ilpensinyimue wuccnenoBaHus
MMOKa3allH, 4TO SW-KOMIIOHEHT MOXKET
pacnpocTpaHsIThCS qepes CTPYKTYPBI 6e3
CYIIECTBEHHBIX oTephb SHEPTHH, BBI3bIBAs
YHUKAJIbHbBIH THIT TPaBMBL. [ 7].

Bce Oompmie DaHHBIX O POJM T€HETHYECKOTO
(hakTOpa U ONpEAENEeHHBIX MOCIEICTBUI YeperHo-
MO3TOBOH TpaBMBL. 10 maHHBIM uccnenoBanuii Merritt
VC et al., renernueckue mnoauMOpduU3Mbl B psisie
reHoB,(anonunonporenn  E,  Heliporpoduyeckuit
(akTop Mo3ra, Karexol-o-MeTiITpaHcdepasza) ObUIM
CBSA3aHBl C pasHHULEH pe3ylIbTaTOB IOCIEACTBHUIM
JIUMT [8]. AnomunonporenH E (APOE), reH,
KOIUPYIOMIMH  TIMKONPOTEWHBI,  y4acTByeT B
TPaHCIIOPTUPOBKE  JUNMUAOB ¥ (HOPMHUPOBAHUH
KJIETOYHOW MeMOpaHbl Juii HEHpoHOB, umeer 3
ajuleNbHble  BapuaHThl  (€2-g¢4), Koaupylomux 3
n3odopmsl Oenxa (E2-E4). Heckonbko uccnenoBanumit
MOKa3aly, YTO NPUCYTCTBHE IO KpailHel mepe 1-it
amenu €4 accormmupyeTrcs ¢ XyOIIUM Pe3ylbTaToM
1ocje TepeHeceHHOH TpaBMbL. OJHAKO HECKOJBKO
JIPYTUX WCCIENOBAHMI OOHAPYXWIH, YTO MEXIY
HaJIMYAEM aiieNii W pe3yiJbTaToM HE CYIIECTBYET
accoranuy. OTH MNPOTHBOPEUYHUBHIC PE3YJIBTAThHI
TOBOPAT O TOM, YTO IPOTHO3THYECKAsl CHia ajureis €4

MOXeET OBITh CHEUU(PUIHON /IS TOMYJISIIUH OOJIBHBIX
¢ nepenecenHoit 3UMT.

I'en kartexon-O-metuntpancgepaza (COMT)
KOIMPYeT KaTainu3aTop, KOTOPBIH MeTaboJIM3UpyeT
KaTEeXOJTaMHHBI. Hanwnane WITH OTCYTCTBHE
mommmopdu3ma reHotuna ['eHornn VallS8Met Obin
CBsI3aH c Ty qIIAMA KOTHUTHUBHBIMHA "
TICUXOJIOTHYECKUMH  PE3yNbTaTaMU [UI  TOMYJISIIUHN
6ompHBIX ¢ iepeHecenHoi 3UMT. [8, 9].

Heiiporpoduueckuii ¢axkrop mosra (BDNF),
y4acTByeT B HECKOJBKHX KICTOYHBIX IIpoleccax,
BKJIFOYAs HepOoNnIacTU4YHOCTb. [Monmumopduzm
TeHOTHUIIA Val66Met CBSA3aH c IJIOXOH
HEHPOKOTHUTHBHBIX (DYHKIMEH Iocie MepeHeceHOn
3UMT [10].

ITomo6HO TeHeTHYeCKOH IpeapacIIoNoKEHHOCTH,
HallM4Yie TICUXUATPUIECKUX PACCTPOHCTB B aHAMHE3E
MOTYT BJIUSTE Ha TIepruo BoccTaHoBienust TUMT [12].

YCTaHOBIEHO, YTO BaXHBIM (HaKTOPOM pHCKa
BoeHHOro JIYMT u mporHo3upyemsbIX HOCIEACTBUN
nociie JIUMT siBnsieTcst Hanuuue NpeaplIylel TpaBMa
TOJIOBHOT'O MO3ra B anamHuese [13].

Ha CETOJHSAIIHUAN JIeHb HEZIOCTATOYHO
JIOKa3aTeNbCTB I MOIAEPKKU €AMHOTO MEXaHH3Ma
MOBPEXJICHUS TIPH  MHUHHO-B3PBIBHBIX  YEPEINHO-
MO3TOBBIX TPAaBMaX, OJJHAKO MHOTHE MEXaHU3MBbI ObLTH
00OCHOBaHBI B COBPEMEHHBIX HCCIICIOBAHUIX. Takue
THIIOTE3Bl ~ MOTYT  OTAENBHO  BBIAGIATH WU
MOJIETIMPOBAaTh IPEAJIOKEHHBIE MEXaHM3MBI M HE
paccMaTpuMBarOTCS KaK ~ B3aMMOMCKIIOYAIONINE B
CIeHapusix  B3pbBa.  DU3MUECKHE  MEXaHH3MEI
HEHPOTPaBMBI, CBSI3aHHOTO CO B3PBIBOM, SBISIFOTCS
CIIO)KHBIMH M, BEPOATHO, OTJIHYAIOTCI OT TexX
MEXaHHU3MOB, KOTOpBIE Y4aCTBYIOT B IOBPEKACHUAX OT
«Tynoit cuns». KoHnenTyanasHO B3pBIBHAS AETOHAIUS
BBI3BIBACT YAApPHYI0 BOJHY Haja JaBJIEHHEM HIH
NEePBUYHYIO BOJIHY B3pBIBa, KOTOpAs MEPEIacTCs uepes
yepen ¥ HEMOCPEJICTBEHHO B3aUMOJACHUCTBYET C
HEpBHOW TKaHBIO, U3MEHsS U noBpexaas ee [14]. Ora
TIepBUYHAsl B3PBIBHAS BOJIHA TAK)KE MOXET BBI3BATh
ObicTpoe  (U3MYECKOE TepeMeIleHHe KpOBH U3
OpromHOM mojocTH B 00JNaCTh  CBOJA dYepera,
MTOBpeXIasi MO3TOBBIEe Oaphepsl [15].

K ocHoBHbIM MexaHuzmMaM BoeHHOM UMT
B3PBIBHOTO Xapakrepa oTHocsTes: [11]

Banaucruyeckas TpaBMa T0JI0BBI.
[oBpexaenus TOJIOBBI OT  OaTUCTUYECKUX
MaTepHaJIoB 3aBHCAT OT CKOPOCTH, MAaCChl, TEOMETPUH
U o0nacTH yJapa CHapsija. YHHKAJIbHBIE AaCIEKTHI
OaUTMCTHYECKOM TpaBMBI  TOJIOBBI ~ OOYCIIOBIICHEI
CKJIOHHOCTBIO K MIPOHNKHOBEHHIO.
BBICOKOCKOPOCTHBIE CHApsABI, TaKHe KaK LIpanHelb
WJIN TIyJIY, BBI3BIBAIOT TPABMUPOBAHHE TKAHEH T'OJIOBBI
yepe3 pas3pblB  PaHEBOIO TPaKTa, pPACTSDKEHUE U
TIOBPEX/ICHHUE COCETHUX 00JIacTeil OT COITYTCTBYIOIIUX
YAApHBIX BOJIH, 3HAYMTENBHYIO IOTEPI0 KpPOBH.
Oco0yt0  00eCIOKOCHHOCTh  BBI3BIBAIOT  YAapHEIC
BOJIHBI, KOTOPBIE BBI3BIBAIOT MTHOBEHHOE PACIINPEHUE
U Cy)XEHHE pPaHEBOH IOJIOCTH, YTO IIPUBOAWUT K
TG QPy3HBIM TOPaKEHUSIM HEPBOBBI, PA3BUTHIO OTEKa
U I'PBKU TKaHEH MO3ra.
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Tynmass TpaBma roaoBbl. TpaBma TIOJOBEIL
MOIy4YeHHass OT yJAapa TyNbIM MPeIMETOM, YacTo
BO3HUKAeT B 000, aBapHsX TPAHCIIOPTHOTO CPEICTBa

WIM  BHYTPEHHEM  OTCTYIUICHHH  HIIeMa  OT
MOOEKICHHOM OarmIICTHIECKOM YTPO3HL.
TpaBmarudeckas pgedopMmanus Yepena BBI3BIBaCT
JOKaJbHOE MOPAXEHWE MO3TOBOH M HEpPBHO-

COCYIUCTOM TKAaHM, YTO HPUBOOUT K KOHTY3UM U
Pa3BUTHIO SNIUAYPATBHON FreMaTOMBI.

TpaBMa roJioBbl M3-32 NEPBUYHOI B3PLIBHOI
BOJIHBI B HACTOSAILEE BPEMS HE MOJTHOCTHIO MOHATHA U
TpeOyeT NaNbHEHIIEro U3y4eHus ISl BEISCHCHUS POJTH
MU30BITOYHOTO JIABJICHUS B PA3BUTHH MOPAKCHUS
TKaHew.

Mexanu3Mbl ycKoOpeHusi. BoHa, cBEpXBBICOKOE
JIaBJI€HHE B3pBIBYUATOIO BEILECTBA, MOKET BbI3BATh
MaKpOCKOIMYECKOE NOCTYNATEIbHOE U BpalllaTENbHOE
YCKOpPEHHE MO3ra, YTO MPHUBOAUT K CXATHIO U
CMEIIEHNI0 MO3roBoil Tkanu. Kpome Toro, mosr, 4to
JIBUXKETCSI BHYTPU 4Yeperna, MOXKET HEMOCPEICTBEHHO
BIIUATH Ha 4Y€pEel, BbI3bIBasi KOHTY3UH, Pa3pbIBbl WU
CyOaypaibHYyI0 TeMaTOMy. DTOT MEXaHH3M MIEPBUUHOI
B3PBIBHOW TpaBMbI OCOOCHHO MPAaBIOMOMO0HBIN U

HNOATBEPXKIEH B COBPEMEHHBIX  KIMHUYECKHUX
UCCIIEIOBaHMSAX.
IIpsmasi  4epenmHass  mepegaya. Ilpsamas

nedopmanust gepena MoxkeT 3¢heKTHBHO TepenaBaTh
BOJIHBI CXKAaTHs YE€pe3 CIMHHOMO3TOBYIO JKHUAKOCTb
BHYTpH depema. B pesynprare (parMeHTHl TKaHU
CMeNIaloTcs ¢ 0oJee TUIOTHON K MEHee IUIOTHOH, 4TO
BBI3BIBAET NIEPEHANPSKEHUE U PA3PhIB TKaHU.

Cocyaucrslii Bemieck. bosee npoTUBOpednBbIf
MEXaHHU3M, C TOMOIIbI0 KOTOPOTO TMEPBUUHBINA B3pHIB
MOXET MOBpPEIUTh MO3T - 3TO TIeperadya BOJIHBI
JaBJIEHUS] uyepe3 TIpPyAHyI KIeTKy. I'umoresa
MpeJronaraeT, 4YT0 WCKpPHUBJIEHHE MHaBICHUS Ha
IPYyIHYIO KJIETKY BBI3bIBa€T OO BEMHBIN BCIIIECK KPOBH,
KOTOPBI  yBelIMYHMBaeT JaBlICHHE B  Ipenenax
MO3TOBOM  COCYAHUCTOH  CHCTEMBI  HACTOJIBKO,
HaCKOJIbKO HapyIlleH reMaTosHIedanmyeckuii 6aprep,
YTO BBI3BIBAET Pa3phIB KAMIIISAPOB U KPOBOU3IIUSHHE.

OgHOl W3 MHOTHX ILejiell  HcCiaegOoBaHuN
TpaBMaTHUECKOH OOJIe3HM MO3ra, W OCOOEHHO Ipu
MUHHO-B3pPbIBHOM JIUMT, SIBIISIETCS MIOUCK
6romMapkepoB, KOTOpble MOTYT HAJeKHO yKa3aTh Ha
TOHKHE W3MEHEHUs, BBI3BaHHBIE TPaBMOH MO3Ta,
9YTOOBI TOMOYb ONIPEIENINTh, AUATHOCTUPOBATh, JICUUTH
U TPOTHO3UPOBATh TpaBMBl M mocieacTeua. K
6uomapkepax TPaBMaTHYECKOTO HOPaKEeHUS
TOJIOBHOTO MO3ra OTHOCAT HEMPOBH3yalIN3allUOHHBIE
NPU3HAKHA, KOTOpPBIE MOTYT 0aThb BBISBIEHBI C
nomomiblo KT n MPT-uccnenoBanust u 6GnoMapkepbl
KPOBH.

Kommerotepnass tomorpagus (KT) sBisercs
0COOCHHO I10JIE3HO ISl BBISIBIICHHS MHOPOJHBIX TeJl,
mepeioMoB  depena W KpoBowznusHui.  KT-
WCCIICANIBAHUE  SBISCTCS  30JIOTBIM  CTAaHAAPTOM
JUAarHOCTHKU TPABMAaTHYECKOTO MOPaKEHHUSI MO3Ta.
CoriacHO TeKyIIeMy ONpeAeTICHHUIO0, TTaTOJIOTHIECKUE
W3MEHEHUS Ha KT, XapaxkTepHbIE TS
TPaBMaTHYECKOTO MOPaKEHHSI MO3Ta, HO HE MPHUCYIIN
JIUMT, xnaccupunupytorcss kak UMT cpenneit

TSKECTH. BOJIBIIMHCTBO JX€PTB B BOGHHOE BpeMs yalle
ceszannbl ¢ JIUMT. KT-tomorpadust ncnonssyercs
JUISL UCKIIIOYEHHs OoJiee TSDKENBIX TPaBM, a HE Ui

BBISIBJICHUS peHTreHorpaduueckoro
JQUarHOCTHYECKOTO OioMapKepa, CIIenu(pUIecKOro st
JIUMT [18]. CoBpeMeHHbIE METOTBI

Heliposmyanmzannu ( 1uddy3noHHo-TeH30pHas MPT,
¢ynaxunonanpaas MPT moxkos [rsfMRI]) o6Hapyxwmm,
YTO y BOEHHOCIYXXAIUX C MHUHHO-B3pbIBHON JIUMT
(¢poHTanmbHAasT M BHCOYHAs OOJACTH OKAa3bIBAIOTCS
0COOEHHO ysi3BUMBbIMH [ 16, 17].

AMepHKaHCKasi accolManusi 10 KOHTPOIIO 3a
MIPOAYKTaMHU MUTAHUSA u JIEKapCTBEHHBIMU
npenapatamu (FDA) ceromns yTBepauna mepBblit
aHaJIU3 KPOBH, KOTOPBIK mo3BoJseT oueHuts JIUMT.
Hanmume gaHHOTO  aHanm3a  KPOBH  IIOMOTAeT
MEIUIIMHCKIM paboTHHKaM OTIPEIEIINTh
HeoOxomumocTs mpoBeaeHuss KT y mammentoB ¢
nopo3penueM Ha JIUMT, a Takxke NpemnoTBpPAaTUTH
BO3HHUKHOBCHUE MOOOYHBIX 3 peKxToB
HEWpOBU3YaNIN3allMOHHBX METOJOB, CBSI3aHHBIX C
paauamueid. VuaukaTtop TpaBMbI Mo3ra paOoTaert,
u3Mepsis ypoBeHb 0enkoB, u3BecTHIX kak UCH-LI u
GFAP, xoTopble BEICBOOOKIAIOTCSA U3 MO3Ta B KPOBb 1
H3MepSIOTCA B TedeHHe 12 4YacoB mocie TpaBMBI
roJIOBEl. YPOBEHb 3THX OenkoB KpoBu mocie JIUMT
MOJKET TIO3BOJISIET OIIEHHTh BEPOSTHOCTh HAINYUS
BHyTpuuepenHsIx nopaxenui npu KT - ncciaenoBannu
[19].

CuMITOMBI, BO3HUKAIOIIUC BCJICACTBHE
nepeHeceHHol ~ JTYMT,  BbI3BaHHOHM  B3pBIBOM
pa3HoOOpa3HbI BKJTFOYAIOT COMaTHYECKHE,
HEBPOJIOTHYECKUE, MOBE/IEHUECKHUE,

NICUXOJIOTHYECKUE, KOTHUTHBHBIE HapyuleHus. OHHU
(bopMupyIOT NOCTKOHTY3HOHHBIH cuHapoMoM (ITIKC),
B CTPYKTYpPY KOTPOTO BXOJASATH TaKHE CHMIITOMBI, KaK
peTporpagHas aMHe3HUs, TOJIOBHAs 00JIb, CITyTAaHHOCTh
CO3HAHUS, 3aTpyAHEHHE KOHIEHTPAllUd BHHMAaHUS,
HapyLIeHHUs] HACTPOSHHS, N3MEHEHUs B PEKMME CHa U
TPeBOXHOCTh. [laHHBIE, MosydeHHble Sayer et al He
COOOIIMIN O CYNIECTBEHHBIX pasJIMuMsIX MEXKIY

MOCJIEACTBUSIMU  B3pbiBAa M apyrumu  UMT
OTHOCHTEIILHO 3pUTEIBHBIX, BECTHOYIISIPHBIX
HapylleHWi, OOJIeBOTO  CHHIPOMA,  MOTOPHHX

HapymeHud, naenpeccuu. Kpome TOro, BBISBICHHE
HAJIe’KHOTO ¥ YETKOT'0 KITMHUYECKOT0 PO MUHHO-
B3pbIBHOW JIUMT  [ONOJIHUTENBHO  OCIOXKHAETCS
YacTBIM COYETAHHEM C 3aKPBITHIMHU M NPOHUKAIOIINMHU
HOPAKEHUSAMH TOJOBHOrO Mo3ra. OTIHYUTENbHOH
0COOCHHOCTBIO, KOTOpas MOJXET IOSBUTHCS TPH
MUHHO-B3pbIBHON 3UMT siBisieTCsl MOBBILIEHHBIN PUCK
CHIDKEHMsA CllyXa U IIyM B ymax. Takxke d4acTo
BCTPEYAIOTCS ~ CUMITOMBI  HOCTTPaBMAaTHYECKOIO
ctpeccoBoro paccrpoiictBa (IITCP), uro ycioxHseT
MIOCTAHOBKY JMarHo3a, mockonsky TpasBma u ITTCP
4acToO SBISIOTCS COIYTCTBYIOIIMMH ITaTOJOTHSMH,
xorna MuHHO-B3pbIBHaE UMT nmutupyer [ITCP u Ha
oboport [20,21].

XoTs  ecTb  COOOMEHHS O  Pa3IHUMIX
JOJTOBPEMEHHBIX OCIO)KHEHHH MEXIy B3PBIBHBIMU U
HEB3PBIBHBIMU MOBPEXICHUIMHI MO3Ta, TTOAaBIIIONIEe
KOJIMYECTBO J10KA3aTeIbCTB CBHUJETENBCTBYET O TOM,
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910 OOMIMMHU TOCIEACTBHAMU B OO0OUX CIyYasx
SIBIIIIOTCSI  HEBPOJIOTUYECKUE, TICUXOJOTHYECKUE U
noBejieHYecKue paccrporictBa [22]. HeszaBucumo ot
OMOMexXaHNYECKUX MPUUHMH TPABMbI, BXKHO MOCTABUTh
TLIATEJbHBIM, TOYHBIA IEPBOHAYAJIBHBIM JUArHO3,
ocobenHo y marmenToB ¢ JIJIUMT, koTopble, BO3MOXKHO,
HE MOTYT BCIIOMHHTH, YTO IIPOM3OIIIO B MOMEHT
TpaBMBI H3-3a W3MEHEHHs co3HaHuA. Cpasy mocie
TpaBMBl Yy NAIMEHTOB YacTO HAOIIOZAeTCsS MOTeps

CO3HAHUs, TOTEPs  MaMATH, TOJIOBHAs OOk,
CIIyTAaHHOCTb CO3HAaHUSA, TOLIHOTA W  OYaroBBIA
HeBpoyioruueckuit  aedumur. B momrocpouHoi

nepcriektiBe mnanueHTel ¢ JIUMT coobmator o
KOTHUTHBHBIX HAPYUICHUSAX U HEHPOIICUXOIOTHIECKUX
CUMNTOMAax (M3MEHEHHs IIOBEJECHUS U JIUYHOCTH,
JETpecchs), NapKUHCOHHW3M, HApyIIEHWS pedd |
noxonkd. YMT TpagumuoHHO KIACCH(DHUITUPYIOT IO
MOKa3aTelassM CTENEHH TSHKECTH TPaBMBI, CaMOM
pacnpoCTPaHEHHON W3 KOTOPBIX SBIIIETCA IIKana
Komer TImasro (GCS). Drtor oOmenpu3HaHHBIN
HHCTpyMeHT Kiaccudpukanmu UYMT, Onaromapst cBoeit
MPOCTOTE, BOCIIPOU3BOAMMOCTH ¥ 3P (HEKTUBHOCTH AJ1st
obmero mnporHoza. Pesymprar GCS ot 13 go 15
cuMTacTCs JIeTKOM TpaBMoit, 9 - 12 cuuTaercs
yMEpeHHOIl TpaBMOH, a § WJINM MEHbIIE - TKEIOH
TpaBMoil Mo3ra. OpHako I8 IPAKTUYECKOTO
KIIMHHYECKOT O HCIOIb30BAHUSL CTENEHb
BBIPAKEHHOCTU HayaJbHOIO HapylieHus nocie YMT
HNOJpa3JeNsAeTCs Ha TPH OCHOBHBIE KATETOPHH: JIETKas,
cpenHedt Tsxkecth u Tskenas  UMT.  JIUMT
OIpeneNnsaeTcs: NoTepeill UM U3MEHEHUEM CO3HAHHS B
TedeHue 30 MHH TOCIIE TpaBMBI, CIIyTaHHBIM WU
JIe30PUEHTUPOBAHHBIM COCTOSIHUEM,
MPOJOJDKUTEIBHOCTEI0O MeHee 24 4, HOpMajbHOI
CTPYKTYPHO# ToMorpadueii Mo3ra M OIICHKE IIKAJIbI
I'masro Koma 13— 15.

ITockonbKy HE CyIIeCTBYyeT CHeHU(pHUECKUX
TEPaNeBTHYECKUX MEPONPHUATUH IS MAIMEeHTOB C
JIMMT  MHHHO-B3pBIBHOI'O  XapakTepa, JIeYEHHE
MPOBOJUTCS aHAJIOTHYHO TPaBMaTHYECKOM
MOPa)KEHUIO TOJIOBHOTO MO3ra, C HWHIWBHIYalbHBIM
noaxonom. Ilpu JIYMT ocHOBOH seueHHs sBIsETCS
OTIBIX U IIETICHANIPABICHHOE JICUEHHE KIMHHUYECKHX
CHUMIITOMOB. CranuoHapHoe HaOmoeHue
pEeKOMeHAyeTCs B TeUCHHE MMUHUMYM 24 4acoB I1ociie
nostyueHus: JIYMT. I'ocnuranu3anus peKOMEHIYeTCs
MalMeHTaM, KOTOPbIE PHCKYIOT MOJIYYUTh TaKue
HEMEJJICHHBIC OCJO0XHEHHUS OT TPaBMBI T'OJIOBBI, Kak
bamm mo mkane I[ymasro <15, mnaTojorHYecKue
m3menennss Ha KT, cymoporm u KomopOmaHas
koarynomnaTus. Takxe, He CyIecTByeT 0OOCHOBAaHHBIX,
JIOKa3aHHBIX  PEKOMEHJAUUMi 10  NPUMEHEHUIO
HEHPOIIPOTEKTOPHUX CcpeacTB y OompHBIX UMT.
OnHako OBUIO IMPOBEJEHO HECKOJBKO KIMHUYECKHX
UCCIeJOBaHNH, KOTOPBIE IIOKa3bIBAIOT 3(pheKTHBHOCTH
HENUpONpOTEKTOpHUX cpeacts npu UMT, HO HU OnHO
W3 JTHX HCCIEIOBAaHMA HE WMEeT JOCTaTOYHO
BBICOKOTO Ka4yecTBa, 9TOOBl ~ TapaHTHUPOBAThH
3¢ GEKTHBHOCTD HCIOIB30BAHNS HEHPONPOTEKTOPHUX
cpencts [23, 24, 25].

HecmoTtpss Ha yHUKaNbHOCTh YEPENHO-MO3TOBOM
TpaBMbI MUHHO-B3PBIBHOTO XapaKTepa ¢ TOUKU 3PEHUs

MEXaHU3MOB  OHMOMEXaHHYECKOTO  MOBPEKICHUS,
KJIMHUYECKU 3THU NALUEHThl HE OTJIMYUMBI OT CIIy4aB
TPaBMAaTHUECKUX MNOBPEXKIECHUM MO3ra HEB3PBIBHOTO
Xapakrepa. Knunanueckue peleHus JIOJI’KHBI
NPUHUMATBCS B KAKIOM KOHKPETHOM Cllydae B
COOTBETCTBUM C JCHCTBYIOIUIMMHU IPOTOKOJAMHU
JHArHOCTHKA MW JCcYeHHsA. TmarelbHOC ITOHMMAaHWE
cnenn(UIecKuX MEXaHU3MOB, IIeKAllUX B OCHOBE
B3pbIBA, U, BO3MOXXHO, AK€ OPYI'MX HAIPaBJICHHBIX
HWCTOYHUKOB  DHEPTHUM  HMEET  IEPBOCTENEHHOE
3HaYCHUE JUIS naabHENIITHN pa3paboTKu
JMUATHOCTHYCCKUX W JICYCOHBIX MEPONPHUITHN s
JAHHOW Kateropuu OoybHBIX. llenpro 3TOW CTaThu
SIBJISIETCS O3HAKOMJIEHUE HCCIIENOBATENE, KOTOpPhIE B

HacTosliee BpeMs paboTaloT B 00JacTH  ITOH
MpoOIeMBl C COBPEMEHHBIMH TIPEACTABICHUAMH O
3THOJIOTHH, MaTOT€HETHYECKHX 0COOCHHOCTSIX,
JUarHOCTHYECHX HOAXO0Iax " JICYCHUHN

TPaBMaTHUYECKOTO MOBPEKIACHUSI TOJOBHOTO MO3ra,
MHHHO-B3pBIBHOTO XapakTepa U, B YACTHOCTH JIETKOU
ero crerneHu. [IpoOaeMbl, IPUCYIIHE STOMY BOIIPOCY
00JTacTH HCCJICIOBAHUN, MHOTOYMCICHHBI, HO OTH
MPEMATCTBHS TAKXE MOJUYCPKHUBAIOT HEOOXOJAUMOCTH
MPOBEJIEHUS] CYIIECTBEHHON W COBMECTHOW paboOThI B
HWHTEpecax BETEpaHOB U UX CEME.
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AFFORESTATION OF ARID MOUNTAINS IS AN IMPORTANT FACTOR IN THE FIGHT
AGAINST DESERTIFICATION IN UZBEKISTAN

Annotation. The article outlines the most effective methods in combating desertification in the conditions of
arid mountains of Uzbekistan. Their essence is the transformation of the nature of river basins by complicating
their landscape structure i.e. the creation of man-made complexes of small size. These complexes are formed by
creating artificial forms and reliefs in the form of terraces and dam dams and thanks to the artificial groupings of
vegetation.

Keywords:Flushing of fine earth, bare slopes, developed physical weathering, artificial landforms, artificial

vegetation groups, combating desertification

Desertification is a complex physical and
geographical process, caused and accelerated by both
natural and anthropogenic factors. It leads to a
reduction in the quantity and quality of renewal of
natural resources. This, in turn, causes a decrease in the
ecological potential of arid ecosystems (landscapes)
and a deterioration in people's living conditions. Thus,
desertification is also a socio-economic process, a
process of destruction of social, economic, and
sometimes political stability in the region, covered by
desertification.

As you know, in June 1994 the UN Convention to
Combat Desertification was adopted. Much has been
done over the years, but a number of problems remain
unresolved, which hinders the improvement of the
environment in arid regions. In this regard, the period
from January 20 South to December 20201 was
declared by the UN General Assembly as the UN
Decade dedicated to deserts and the fight against
desertification. Its purpose is to facilitate the
implementation of measures to protect arid lands. To
achieve this goal in Uzbekistan and neighboring
countries, it is necessary, first of all, to significantly
improve understanding of the causes of desertification,
The fact is. that in the Aral Sea basin the economic load
on water and land resources is growing rapidly. At the
same time, changes in the regime of atmospheric
humidification due to global climate changes were
observed. The interests of decision-making on
combating desertification require the development of a
scientific justification in which a specific role in the
development of the process under consideration of
climatic and socio-economic factors should be
determined.

This article is the first attempt where scientifically
substantiated the possibility of improving the natural
environment of the arid mountains of Uzbekistan.

Arid mountains The Aral basin is mainly used as
year-round grazing - the main and very ancient type of

land use in the mountains and foothills of Uzbekistan.
An important factor in the conversion of the vegetation
cover of the mountains of Uzbekistan is grazing and
overgrazing. For a long time, the neighborhood of
mountains and foothills made it possible to successfully
use the nomadic pasture method of grazing, carried out
by seasonal migrations of herds in adverse mountain
seasons to the plain and vice versa.

The modern forest cover of the mountains of
Uzbekistan is very low. The forested area is only about
1%. However, scientific experts explain the
treelessness of the mountains of Uzbekistan to
centuries-old, unlimited deforestation for economic
needs. There is numerous historical evidence of past
widespread forests in the mountains of Uzbekistan
(p.25).

Therefore, in the mountains of Uzbekistan, runoff
and, accordingly, flushing of fine earth are highly
developed. Observations in the Natkal mountain
reclamation station found that sometimes up to 90% of
precipitation flows from the slopes. In total, 81% of
allmountain soils.

Currently, the ecological condition of the
mountainous landscapes of Uzbekistan is largely
determined by the widespread occurrence of steep
rocky and rocky, often bare, slopes with a strong
development of physical weathering of rocks.

Summarizing the numerous data on the
hydrological role of forests, they came to the
conclusion that the forest cover of the territory should
be at least 10 - 15%. In this case, it is necessary to take
into account the location of forests within the
catchment area.

Therefore, at present, in the conditions of
Uzbekistan, for the sustainable improvement of
pastures of mountains and foothills, the most effective
is the forest reclamation carried out in the basins of
small rivers and periodically operating watercourses.
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Observations found that afforestation of
catchments contributes to a sharp increase in annual
runoff modules, equalization of expenditures during
periods of various durations - from long-term to daily.

The erosion rate due to afforestation can be reduced to
100 times or more. In mountainous regions, the
dependence of the surface washout (erosion) on the
density of the stand is observed (Fig. 1).

Washed fine earth, m3/ha.
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Fig.1. Dependence of soil washout on the density of juniper stands on the northern slope of the Turkestan ridge.

The water protection and water regulating role of
forests is due to a 2—3% decrease in air temperature. an
increase in relative humidity by 5-6%, a decrease in
wind speed by 1.2-2 times, an increase in the moisture
capacity of the soil, and infiltration ability of the soil; a
noticeable increase in pound water flow. Observations
in the experimental farms of the Academy of Sciences
of Kyrgyzstan found that mountain forests increase the
total amount of precipitation, as they contribute to the
loss of condensation moisture. It has been established
that every 10% of forest cover in the windward part of

the mountain slopes causes up to 10% of additional
summer rainfall, mainly due to condensation of air
vapor. (Matveev. 1985).

Thus, from a geographical and environmental
point of view, the reclamation transformation of the
nature of river basins is to complicate their landscape
structure due to the formation of small-sized
anthropogenic complexes. These complexes are formed
due to the creation of artificial relief forms in the form
of terraces and dam dams and due to the artificial
groupings of vegetation (Fig. 2)
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Fig 2. Zoning of a simple drainage basin.
1-step terrace with landings; 2-crested terraces with landings; 3-dams and dams with landings
4-channel of the river.

Hillside terracing includes construction:

1) ridge terraces, consisting of gently sloping
shafts, which are arranged horizontally in rows and are
used for planting crops;

2) stepped terraces arranged on steep slopes in the

form of continuous or intermittent strips and used for
planting perennial crops, including grapes and walnut
trees;
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3) ditch terraces of various profiles (trapezoidal,
triangular, irregular  section) for  protective
afforestation.

Without touching the technical side of the issue,
we note that so far, terracing has been carried out
mainly on separate sections of the slopes and was
limited to any one way of modifying the relief. Now it
is necessary to solve the problem of terracing the entire
catchment with differentiated selection of techniques -
the creation of stepped terraces of varying widths in the
upper part of the slopes and ridge-shaped terraces in the
lower part of the slopes and ridge-shaped terraces in the
lower part of the slopes. In the channel and on the
floodplain of sais, it is advisable to install dams and
dams that reduce the speed of water flow and prevent
erosion.

In mountain gardening, numerous varieties of
walnut, pistachio, almond, apple, pear, hawthorn,
cherry plum, cherry, apricot, sea buckthorn, goof,
acacia, etc., as well as some introduced species, are
used. Orchards and vineyards are placed on slopes with
a steepness of no more than 25 ° C.

The contour organization of the catchment space
provides an increase in biological productivity and the
associated improvement in runoff regulation.Great
effect is given to the cessation of random cattle grazing
and the transition to pasture rotation.

The larger and more complex the drainage basin,
the more varied the methods of agroforestry should be,
the richer the spectrum of species of planted plants
should be.

The main areas of the foothills (Western parts of
the Turkestan, Zarafshan and Gissar ranges) of
Uzbekistan are used mainly for pasture. However, the
low productivity of natural pastures, large fluctuations
in the yield of grasses over the years and seasons of the
year, depending on weather conditions, often create a
very tense situation in the forage balance of livestock.
Long-term studies of the Institute of Astrakhan
breeding in the foothills of the Zarafshan, Urkestan and
Gissar ranges have shown that it is possible to
significantly increase the productivity of natural
pastures by crops of fodder plants and crops such as

black
saxaul(Haloxyionaphyllum),isen(Kochiaprostrata),Ch
ogon(Aelleniasubaphylla),Circassian, teresken, etc.

Among these plants, the most promising is black
saxaul. Experiments have shown that with an annual
amount of precipitation in the range of 100-200 mm, it
is possible to grow black saxaul protective strips. For
example, in the foothills of the western part of the
Zarafshan ridge, forest bands from black saxaul, which
have reached 4 m in 8 years, contribute to an increase
in relative humidity, create mild microclimatic
conditions to increase pasture productivity by 25%.
Even in a lean year, the feed mass of the ephemera was
14-18% higher than in an open pasture. Thickets of
saxaul bands have brought to themselves a peculiar
ethnological fauna, avifauna, etc. And thus, creating a
new type of biocenosis in the desert and semi-desert
foothills.

Despite the obvious effectiveness of mountain
agroforestry, “horses of orchards, vineyards and forests
grow in Central Asia at an extremely slow pace. Under
existing trends, one cannot talk about achieving the
required forest cover standards even by the end of the
21st century. A review of the relationship to
agroforestry is needed. For a radical change in the
situation, it is important to fully consider and
economically correctly evaluate the environment-
forming functions of the mountains.
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GEOCHEMICAL FACTOR OF DESERTIFICATION

Abstract. The article discusses the natural types of landscape salinization in Central Asia. There are two
types of salt accumulation — continental and Delta. In this work, based on the well-known geographical scheme of
academician B. B. Polynov, the processes of continental type salinization of landscapes are described in detail.
Further, the mechanisms of salinization of the Delite landscapes of the Bukhara and Karakul oases are covered in
more detail. The author connects the formation of Delta landscapes and their geochemical features with tectonic

structures on the basis of actual materials.

Keywords: Natural types of landscape salinization, continental, deltaic, geomorphological schemes, climate,

aridity, migration of chemical elements
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Desertification is a complex socio-geographical
process caused and accelerated by both natural and
anthropogenic factors. It leads to a reduction in the
quantity and deterioration of the quality of re-use of
natural resources. This in turn causes a decrease in the
economic potential of arid ecosystems (landscape) and
the deterioration of human living conditions.

Geochemical factors also play an important role in
the emergence of desertification among natural factors.

The paper highlights the role of the geochemical
factor in the occurrence of desertification in the
conditions of the ancient deltas of the Zarafshan river
valley.

In geography and Geochemistry, according to the
degree of formation of saline soils, continental, coastal,
deltovye, artesian cycles of salt accumulation are
distinguished. In the conditions of Central Asia, there
are 2 main natural types of salt accumulation-
continental and deltovy.

The continental type is associated with the
movement, redistribution, and accumulation of carbon
dioxide, sulfuric acid, and chloride salts in the
intramaterial drainless regions. To understand the
mechanism of salt accumulation processes, consider
weathering. According to A. N. Rozanov (1958), the
weathering crust of the ostochno — carbonate — sialite
type is formed on the watersheds of Central Asia.
Formed eluvium is rich in primary aluminosilicates,
bases and carbonates, there is a partial removal of
sodium, calcium and silica, potassium and magnesium
retention and accumulation of one and a half oxides of
aluminum and iron. Mobile products of weathering
carried out by surface and underground waters form
carbonate and chloride - sulphate accumulations on the
spaces adjacent to watersheds.

In accordance with the known scheme of B. B.
Polynov (1956), these accumulation are to some tall
posledovatelnosti in which the first sediment in a
watershed layer saturated with carbonates, and next
after him — sulfate and chlorides.

B. B. Polynov, who developed the main
theoretical positions of migration and accumulation of
mobile elements in the weathering crust, notes that
chlorides are carried to the farthest distance from the
place of origin, then sulfates and carbonates, and silica
is the closest.

This chemical differentiation of weathering crust
products is also characteristic of the territory of Central
Asia. So, mountain ranges-areas of weathering, foothill
plains-zones of accumulation of carbonates.

It should be emphasized, however, that the
accumulation of carbonates is expressed in all zones,
but, noticeably increasing when moving from top to
bottom, it reaches its maximum in the zone of foothill
plains. According To G. A. Mavlyanov ( 1958),
carbonate loess-like rocks of the foothill plains of
Central Asia has more than 25% of the weight of dry
rock. In the peripheral part of the foothill plains of the
studied territory, the areas of chloride — sulphate
salinization received a significant predominance, which
allowed V. A. Kovde (1946, 1947) to attribute this

territory to the province of chloride — sulphate
salinization.

Further, according to the scheme of B. B. Polynov,
chloride-sulphate accumulations also occupy drainless
depressions-closed depressions. Such areas are
selenkoviene Sensicle, Togakushi, Dengizkulskoye
and other saline basin, located within Central Asia.

Thus, chlorides, sulfates and carbonates of
alkaline and alkaline earth elements are the main
compounds that determine the geochemical conditions
of the plains of the plains of the territory of Central
Asia.

It should be noted that the presence of an
extremely dry and hot climate is not enough for the
beginning of salt accumulation and for the formation of
saline soils. With deep groundwater, the actual
evaporation of moisture from the soil does not exceed
the amount of precipitation that falls on its surface. If
the ground water lies deep ( deeper than 10-20 m), then,
despite the dryness of the climate, salinization of the
soil does not occur in the conditions of arid climate, it
is possible only in specific geomorphological
conditions. In the orography of all deserts, including the
deserts of Central Asia, which are areas of modern salt
accumulation, there is one very important feature.
These deserts are located in vast depressions, plains,
semi-surrounded by mountain ranges and lying usually
hundreds or thousands of meters below the surface of
the mountains.

An ancient stream of deep underground water
bearing soluble salts is directed from the surrounding
mountain hills towards the depressions and plains of
Central Asia. The age of this stream is equal to the
geological age of mountains and depressions. The
ground waters of the depressions themselves
experience for a geologically long time a powerful
hydrodynamic pressure of deep underground waters
and their geochemical influence.

Ancient deep underground waters are sometimes
characterized by high mineralization, sometimes they
are fresh. In vast deep depressions, depressions,
valleys, river deltas, and areas of fractured tectonics,
the pressure of underground water, as it cleaves out or
approaches the surface, becomes a very important
factor in salinization of water, sedimentary deposits,
and depressive soils.

Delta cycles of salt accumulation are very
widespread and are characterized by a complex
combination of processes of movement and
accumulation of salts brought from the upper part of the
river and the valley-Delta ground flow. These
territories are usually called separately and belong to
the types of landscapes that do not have natural
drainage, where salinization is a permanent element.

These include, for example, Bukhara, Karakul,
Kashkadarya and Shirabad dry deltas within
Uzbekistan.

The upper parts of the dry deltas are folded on the
surface or at a small depth of rough material, often with
pebbles. In the middle part of the Delta may be
dominated by sandy deposits, and in the lower parts (
on the periphery) - loam and clay. At the same time, the
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depth of occurrence and the composition of
groundwater naturally change. In areas built with
pebbles, ground water is easily replenished from the
river and just as easily move down the slope. When
changing pebbles to more fine-grained sediments,
groundwater approaches the surface and often wedges
in the form of fresh or poorly mineralized spring water.

Below the removal cone, ground water is
dispersed over an increasing area of the cone and re-
submerged. In the peripheral parts, due to the presence
of loamy deposits, the flow of groundwater is delayed
and almost completely spent on evaporation and
transpiration.

Thus, the main mechanism that contributes to the
development of desertification and leads to the
accumulation of salts in the soil and the formation of
salt marshes is the predominance of evaporation of
groundwater over their outflow. Therefore, all the
efforts and factors that increase the evaporation of
groundwater with weak drainage will contribute to the
processes of salt accumulation and the formation of
saline soils. The water balance of the territory and
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especially the ratio of the amount of evaporating
moisture to the amount of drainage water to a very large
extent depends on climatic, geomorphological and
hydrogeological conditions. At the same time, human
economic activity is essential.

It should be noted that within Central Asia, the
processes of salt accumulation are confined to certain
types of terrain, geomorphological and hydrogeological
conditions.

Thus, the most common and direct factors in the
formation of modern saline soils in ancient dry deltas is
the process of evaporation and transpiration of
groundwater in conditions of wastelessness or slow
outflow. The intensity of evaporation of ground water
and the process of salt accumulation in both ground
water and soil increases with the approach of the
ground water level to the surface, and starting from a
depth of 2-3 m or less, the processes of salt
accumulation in arid climate reach their maximum
expression. These features of the soils of the ancient
deltas are one of the characteristic features that
determine their tendency to desertification.
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Classical examples are the peripheral parts of the
Karakul and Bukhara deltas, the Kashkadarya and
Guzardarya deltas, which are represented by the most
saline soils due to intensive evaporation over the
steadily close-lying mineralized groundwater.

Potential total evaporation in the desert plains of
Central Asia reaches 2-4 thousand mm per year, far
exceeding the amount of precipitation.For example, the
annual evaporation rate in Kagan is 2110mm, where for
three months (June, July, August) it showed more than
1000mm.

The period during which the phenomena of air
drought and dry weather usually develop is on average
110 days (from may 18 to October 5).

In the flat part of Central Asia in the conditions of
sharply continental desert climate under ephemeral —
sagebrush, solyankovoj rastitelnosju light serozems and
gray — brown soils are formed.

Aridity of the climate, low precipitation (110-
170mm) in the low foothill plains caused a non-
washing regime of soils with hypnotic and carbonate
horizons, so the soils are characterized by constant

200 300

salinity, a large number of carbonate salts in the
uppermost soil horizons and chloride-sulfate salts in a
small depth, gypsum horizons in the form of layered
and amorphous masses, often turning into a gypsum
plate. Such features are associated with an acute
shortage of moisture, a huge excess of evaporation over
precipitation. In addition, high temperatures during the
growing season and a negligible amount of
precipitation in the desert areas of Central Asia limit the
development of biological and soil processes. In this
regard, in the desert zone of the studied region, the soils
are characterized by extreme low power, insignificant
humus content, lack of any noticeable leaching, and the
presence of salts in the genetic horizons. These
characteristics of the soils of the desert zone of Central
Asia are one of the characteristic features that
determine their tendency to desertification.
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PAIIMOHAJIBHOE UCITIOJIb30BAHUE MECTHBIX BOAHBIX PECYPCOB

AHHOTa].ll/lﬂ. B Z[aHHOI\/'I CTaT¢ pacCcMaTpuBacTCs BPEMCHHBIC BOAOTOKH, U HX C60p, XpaHCHUC U

pauOHAJIbHOC UCIIOJIB30BAaHUC.

Abstract. This article provides for temporary watercourses and their collection, storage and rational use.
Kniouesvie cnosa: 6pEMEHHO€e NOBEePXHOCmMHOe CMOK, Memoo NaAACmuKu peﬂbed)a, 600HbBIE pecypcal,

06600HenHUe.

Key words: Temporary surface runoff, plastic method of relief, water resources, watering.

Bgeodenue B Crparerun neiicteuil PecryOmuxu
Y36ekucTaH, M0 MATH NPHOPUTETHBIM HAIPABICHUAM
pPa3BUTHSl B KayeCTBE BaKHBIX 3a1ay O0OO3HAYCHBI

«TIpeZOTBpaIICHUE 9KOJIOTMYECKUX npooiieM
CBSI3aHHBIX CO 37I0POBHEM U TE€HETHUECKMM (DOHIOM
HACEJICHUs, OKpYXKalolled MNpUpOdHOH  CperoH,

yIydlICHAEM CHA0XEHHS €ro INUThEBOH BOJOH B
CEJIbCKUX paiiOHax IyTeM MOCTEIICHHOTO BHEIPEHHUS
OKOHOMHYECKHX U 3((PEKTUBHBIX TEXHOJIOTHH...». B
ITOM CBSI3U COBEpIICHCTBOBAHHE METOJI0B
HaKOIUICHUS, XPaHEHUS! M MCIOJIb30BAHUSI MECTHBIX
BOJHBIX pecypcoB B lleHtpanbHoM Kbi3buikyme u
eIy npexIeHIe IKOJIOTHIECKUX MPOOIIeM, TaKuX KaKk

OIyCTHIHMBaHHE, HUMEIOT BaXKHOE Hay4YHO-
NPaKTUYECKOE 3HAUCHHE.
Ilenv  uccneoogéanua.  SBISETCS — HaydHas

pa3paboTka TMpEeANIOKEHHH ¢ pEeKOMEHJauuil 1o
pallMOHAIbHOMY HCIONB30BAHUIO MECTHBIX BOIHBIX
pecypcoB B 0Ooppbe C  OICTHIHUBaHHEM B
LlenTpanbubix Kbi3puikymax.

Memoouxka. Metonpl HCCICIOBAaHUS MECTHBIX
BOAHBIX pecypcoB llentpanbHoro  KbI3buikyma,
MPOBOTIIINCH €  HCHOJB30BAHHEM  Pa3IUYHBIX
moaxom0B. CpaBHUTEIBHBIN, MeTO Teorpadudaeckoit
aHAJIOTUH, KapTorpaduiecKue u METOBI
palilOHMpOBaHMA  WMEIOT  OOJIBIIOE  TEOPETHKO-

METOJI0JIOTHUECKOE 3HaueHue. B HacTosmee Bpems
0acceifHOBBI M 3KOJOTMYECKHHA IOAXOIBl MOMOTYT

MPOSICHUTh ~ HAY4YHYIO  IEPCIEKTHBY  OyXyIIHX
TEHJCHIMH TPOIIECCOB OITy CTHIHUBAHMS.
Pesynomamui.  JlaHbl  HayYHO-TIDAKTHYECKHE

MPEATIOKEHHS U PEKOMEHAAMH Uit (hOPMUPOBAHUS
JIOKAIBHBIX M JIMMAHHBIX OPOCHUTEIBHBIX CHCTEM Ha
OCHOBE HCIIOJIb30BAHHS MECTHBIX BOJHBIX PECYpPCOB B
O0oprbe c omycThiHMBaHWEM. HaydHas 3HAYMMOCTH
pe3yJIbTaTOB HUCCJIEJIOBAHUIN ONPENeIsieTCs] TEM, YTO

OHa CIIYXKUT JUISL COBEPUHICHCTBOBAHUA
MCTOJOJIOTNYCCKHUX u METOAUYCCKHUX OCHOB
HCTIOJIb30BaHUA MECTHBIX BOJHBIX PpECYypCOB, B

YaCTHOCTH B BBISIBJICHUU OacCEHOB CTOKA BPEMCHHBIX

BOJIOTOKOB ~ Ha  0a3e  CHCTEMHOTO  aHalW3a.
[pakTryeckas 3HAYUMOCTh pe3ynbTaToB
uccienoBaHus ~— OymeT B IIEpBYIO  odepelnb

CII0COOCTBOBATh Pa3padOTKE CTpaTerHii M MpOorpamm
NMPOQUIAKTUKKM W  pPa3BUTHUS  OIYCTHIHMBAHMS B
Hentpansnom Ker3puikyme, a Takxke 3¢QexTnBHOCTH
00pa30BaTEeNBPHOTO TIpOIecca B COOTBETCTBYIOIINX
HATPaBJICHUSAX CHCTEMBI BBICIIETO OOpa30BaHUS
pecnyOnuku Y30€KUCTaH.

C yBenW4yeHHEM YHCIEHHOCTH HACEICHUS MHUpa
pacTeT W CIpOC Ha BOIHBIE PECYpChHI, YTO Tpedyer
palMOHAIBHOTO HX HCIONb30BAaHUA M pa3paboTKu
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Bojonosnb3oBanus. OcHoBHas 4yacTe opomaembsix .M. [llapunosa u gpyrux [1].
3eMelib, B TOM YHUCJIE U B Y30€KHCTaHe, OXpaHa BOJHBIX Bompocam  panuoHanbHOrO — HCNOJIB30BaHUA

WUCTOYHMKOB M pAalMOHAJIBHOE HX HCIIOJIb30BaHME,
TpeOyeT Ha HaydHOH OCHOBE YCOBEPIICHCTBOBAHUS
myTeit O0pHOBI C MpoIieccaMyl Oy CTHIHUBAHNS.

Bopsba ¢  mpomeccamMu — OIMYCTHIHWBaHHS,
MPONCXOMAIIMMHE B 3aCyIUINBBIX PETHOHAX MHpa,
TpeOyeT CMATYeHHs NPOIECCOB 3aCyXH, ONTHUMHU3AINHT
9KOJIOTMYECKOTO COCTOSIHUSI ITyCTBIHHBIX T'€OCHCTEM,
CO3JJaHUSl HAYYHBIX OCHOB 3alUThl TNPHPOABI U
YCTOWYMBOTO  DKOHOMHYECKOTO  pa3BHTHA. B
3aCyLUIMBBIX paiiOHaX MHpa, B Ipolecce MPOBEICHUS
¢usnKo-reorpaduueckux  UccieJOBaHHH, ocoboe
BHUMaHHE yJENeTCs BONPOCaM PalMOHAIBLHOTO
WCIIONIB30BAHUS MECTHBIX BOJHBIX PECypCOB U
Pa3BUTHIO OPOIIAEMOTO 3EMIICACINSI.

B crpane ObUT [OCTHTHYT psii yCIIEXOB B
TIOHIKCHUN CTEIICHH OIYCTHIHMBAaHUSA, Ne(IsInu B
MECYaHBIX ITyCTHIHAX, COXPAHEHWH PaCTUTEIHHOTO
MOKPOBa, BOJHOM 3pO3UH, BBICBIXaHUU ApPalIbCKOrO
MOPSI ¥ 32COJICHUS] OPOIIAEMBIX 3eMellb, TEXHOTCHHOM
ONyCTHIHMBAaHUM,  IOBBIIICHUH  HPOJYKTHBHOCTH
nacTOuII.

Hay4Ho-MeTO 00T HUECKHE OCHOBBI M3YYCHUS
IYCTBIHHBIX ['€OCHCTEM M HX SKOJOTMYECKUX MpobiieM
paccMarpuBaroTCsi B paboTax MHOTHMX H3BECTHBIX
3apyOexHbIX yaéHbIX (B.Baitcman, @.ITupc, M. 'nan,
K Huyn, P.®Depriocon, IO.Ilyrrep, Jl.Ilepeiipa,
J.Kaiizep, T.Caiixo, C.bpyk, [|.Kamepa, U.Kobopwn),
taoke yaeHsix ctpad CHI™ (A.O6pesuis, A.b.babaes,
B.A.Kosna, b.I'.Po3anos, T.H.HeuaeBa, B.Kynunn).

I'eoskonornueckue u TEOPETHYECKO-
METOJI0JIOT NYECKHUE OCHOBBI HCCIIEeJOBaHUs
Ke3buikymoB  nanel B pabortax JI.H.baOymkuna,
H.A Korai, 9.[1.Mamenosa, M.ILIIeTpoga,
JI.AnmnbexoBa, M.MawmarkynoBa, A.A.Padukosa,
A.A.AGnynkacuMoBa, A H.Hurmarosa,
C.b.A6GacoBa, H.P.XampaeBa, C.A.A3um0OacBa,

JLILIIe#ino, II.LH. T'ynamoma, M.K.Ha3zapoma, H.N.

MawuKkygyK
138

Tamgm
108

npupoAHbix pecypcoB lLlentpampHoro Kei3suikyma
MOCBAIICHO MHOTO paboT, OJHAKO HCCIEIOBaHNE
MECTHBIX ~ BOJHBIX  pecypcoB W  Ipobiema
OITyCTBIHMBAHMA HEIOCTaTOYHO M3y4eHBl. B pabote
paccMaTpuBalOTCS BOIHBIE PECYPCHl TEPPUTOPHH,
MIOJIBEP’KCHHBIE ~ ONYyCTHIHMBAHHUIO, 4YTO  SIBIISIETCS
OTJIMUUTENIFHON YepTOM JAHHOTO UCCIIEIOBAHMUS.

Ha ocHoBe moiy4eHHBIX Hay4HBIX Pe3yJIbTaTOB
M0 H3YyYCHHI0 MOOWJIM3AalMM MECTHBIX BOIHBIX
pecypcoB B llentpampHoM  KbI3pUIKyMe — OBLIH
NPUMEHEHbl Ha TMPAaKTHUKE U COBEPIIEHCTBOBAHbI
METOJBl HCIOJIB30BaHMA B IYCTBIHHBIX 3€MILIX,
MIPUTOHBIX IJIS1 OPOIIAEMOTO 3EMIICACIHS JTOKAIBHBIX
U JIMMaHHBIX HPPHUTAlMOHHBIX CHCTeM. Pe3ymbTaTsl
pabot mo3Bommmu B KaHmMexckoMm paifoHe pa3BUTH
opouraemoe 3emienenue Ha 10 rekrapax B
(bepmepckoM X03s1iicTBe «KapukaTa» [2].
VYcraHoBneHO ominMune MycThIHM KBI3BIIKyMa OT

ApyTux IIyCTbIHb reonoro-reOMop(bonor NYCCKHUM
CTPOCHUEM, MMOYBCHHBIM TIOKpOBOM n
PACTUTCIILHOCTBIO. N3-3a OOJIBIIINX 00BeMOB

HCIIapeHMS B 3TOM palioHe 3eMie/eNiue ONpeaensieTcs
HCKYCCTBEHHBIM OPOILICHHEM.

Ha OCHOBaHUH MOJIEBBIX HUCCIEI0BaHUMN
aTMOC(EepHBIX  OCagKOB H3Yy4eHa (OPMHUPOBAHUSL
CTOKa, IIOYBCHHOTO W PACTUTEIBHOIO IIOKPOBA U
THIPOTE€OJIOTHIECKUX YCIIOBHSL. Bruto
MIPOAHAM3MPOBAHO  PACHPENENICHAE OCaJKOB  II0
TEPPUTOPUH U TOJOBBIE H3MEHEHHS TEMIIEPaTyphI.
Bbuta  ycraHoBineHa, CBS3b  MeXIy —pelbedom,
KJIMMaToM (O M CHETr), MOYBEHHBIM MOKPOBOM,
reo00TaHNYEeCKUM u THPOTE€OJIOTHYECKUMH
¢daxkTopamu B (DOPMHPOBAHHMU BOJHOTO  CTOKa.
KonnuecTBo 0caxoB M300paeHO HAa OCHOBE JIaHHBIX
METEOPOJIOTHUECKHUX CTaHIMK AkOalTanb, Kyinyayk,
By3os6aii, Taman u Mammkyayk, pactoioKeHHBIX B
Ke3puikyme ( pucyHOK 1).

AxkbavTtan
101

Kynkygyk
94

bysayb6au
69

Pucynox 1. Cpeonue mrozonemuue 20008bie KOIUYECMBA 0CAOKOS.
Hannvie noocomosnenvl Ha 0OCHO8E MAMEPUATIO8 MEMEOCMAHYUL PACNON0NCEHHbIX 6 KbizblaKymax.
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CpaBHHUTEIFHO C JPYTUMHU TEPPUTOPUSAMH, a
Mamumkynyke OCaikoB OOJbIIE, YTO CBSA3aHO C
0COOCHHOCTSIMH CTpoeHUs penbeda. CpeaHeroaoBoe
KoJIn4ecTBO ocankoB B llenTpansHoMm KbI3BUIKYME
cocraBmsier oxono 108-138 wmm. Cpenneromosbie
0CaJKi Ha TOPHBIX CKJIOHAX cocTaBiAoT 202-238 MM
[3].

Jis HaKOIUTEHUSI MECTHBIX BOJ OCOOCHHO BaXKHa
pOJIb TAaKbIPOB M TAKBIPHBIX NOYB. B ce3oH moxaei
HaOJIF0TaeTCs HAKOIJICHHE BOJIBI IO YETHIPEX pa3 B roJ
¥ Ha | KB. KM IUIONIAU TAKBIPOB MPUXOAUTCS 10 15
000 kyOomerpoB Bombl B roA. OnpeaencHb
MEXaHUYCCKHUI COCTaB, CTEINECHb BOIOTPOHUIIAEMOCTH,
XUMHYCCKHIA COCTaB IMOYB HA OIBITHBIX YyYacTKax
tdbepmepckux xo3siictB Mananusat u Kapukara. B
EJIOM, BEIpAIINBaHUC CEJIECKOXO035ICTBEHHBIX
KYJIBTYP C UCTIOJIb30BaHIEM MECTHBIX HPPUTAITHOHHBIX
CHCTEM B IMECYaHBIX MYCTHIHHBIX IOYBAX BO3MOXKHO M
MO3BOJISIET PAa3BUBATH OPOIIAEMOE 3eMIICICITHE.

B HAyYHOH  JuTeparype  HEIOCTaTOYHO
WHPOPMAIMKH O  TOBBIMICHHA  S()(HEKTHUBHOCTH
HCIIOJIb30BAaHUSI BPEMEHHBIX TTOBEPXHOCTHBIX BO, 00
W3yYCHHUH CTPYKTYPHI U YCIOBUH (POPMHUPOBAHUS ITOTO
MOTOKA. Nzyuenue MPOIIECCOB HAKOTLICHHUS
BPEMEHHBIX IPOTOYHBIX BOJ B  ONPEACICHHBIX
paiioHax, pa3paboTka W METOJMKA HAKOIUICHHS U
WCIIONB30BAaHUS  SIBISICTCSA  IIeJIeCOO0pazHOM Iy
TOBBIMICHNUST A((PEKTUBHOCTH HCIONB30BAaHUS CTOKA
BPEMEHHBIX BOJOTOKOB [4].

OOm1ee KOTMYECTBO CTOKA JOXKIEBBIX BOJ U CHETa
B llenTpanpaom Ker3purkyma cocraBisiet 21,4-34,7%,
13 KOTOPBIX 3-5 MM ocanku coctasiuser 12,7-23,7%, 5-
10 MM ocanku coctaBisroT 8,5-14,5 % u 20 MM ocaaku
- 2% oOmiero odbema. MaKkCHMaNbHOE KOJIHYESCTBO
€MHOBPEMEHHBIX 0CaAKOB (3-5 MM) NpHuXoguTcs C

(deBparns mo anpesb, a MUHUMYM - Ha HIOJb-aBryCT.
Takoe BbIaieHHEe 0CaIKOB COCTABISIET OKOJIO 3-15 pa3
B roj, a ocaaku B 5 MM 3-8 pa3 B roa. Pacnpenenenue
OCaJIKOB B TEUYEHHE TIO0Jla BBINIAIUT CIEAYIOUIUM
obpazom: 1 MM ocagku 50-63%, 5 mum - 24-44%, 10 Mmm
3-17% OT TOIOBBIX OCAIKOB.

Boma B Takelpax W TaKbIPHBIX 3EMIIIX IIO
YCIIOBHSIM (POPMHPOBAHUS U IO CTETICHH HAKOIUICHUS B
OacceifHaX BpPEMEHHBIX BOJOTOKOB pa3lelieHa Ha
MPUXOJHYIO, PACXOIHYI0 U TOJE3HO HCHOJIb3yeMble
yacTu. Jns coxpaHeHUWs W YyIpaBieHUs OajaHCOM
TIPUXOTHOM qacTHu 0GacceiiHOBOro CTOKa u
MPEIOTBPALICHHUS YTCYKH BOJ Ha (WIBTPALHUI U
HCTIapEeHHe, a TAKXKE JIsl COKPAILIEHUS] SHEPTeTUUECKUX
U TPYIOBBIX PECYpPCOB 3a CUET HCIHOJIb30BaHUS
HCKyCCTBEHHOTO CTOKAa B XO3SHCTBEHHBIX MEJIIX
HEOO0XOIUMO PacCMOTPETh BO3MOKHOCTH HAKOTUICHHUS
MTOBEPXHOCTHBIX BOIHBIX pecypcoB [5]. Bacceiinsl
BomocOOpa MOBEPXHOCTHBIX BOJI HAMH pa3elicHbl Ha
crienytormue 3 30HbI: 1) 30Ha hopMUpOBaHUS CTOKA; 2)
TpanzuTHas 30Ha cTOKa 3) 30Ha HAKOIICHHUS CTOKA.

B wmexropupix paBHuHax rop Kynpmkykray u
Aymunzatay Ha miomanu 270 kM2 ocaaku mpu
Beimagennn A0 10 MM, ¢ wuHTeHcHBHOCTBIO 0,05
MM/MUH, B TPYHTaX C TJHHHACTHIM MEXaHHUYCCKUM
coctaBoM cobupaercs 518 000 m® Boxpl. IloacueTaHno,
YTO Ha 3TOH K€ IUIOIIaau Npu cKkopocT ocankos 0,1
MM/MHH MOKHO cobpats 1296 thic. M3 Boapl [6].

OmnpeneneHo reorpaduvIeckoe pactpocTpaHSHHE
pacTeHU#l W WX BIMSHUEC B HAKOIUICHUH BpPEMCHHBIX
MPOTOYHBIX BOJ, BBHICOTHAs MOSCHOCTh PAacTCHHU Ha
OCTaHLOBBIX ropax [7]. Tum pacteHuil ompeaenser
TIyOWHY 3ajieraHusi TPYHTOBBIX BOJ U COJEp)KaHHE
BJIar" B MTOYBAX.

Tabmuma-1
Boanbie pecypesl Hentpaiabnoro Kei3bLikyma
Mecto [Ipenropapie | MexropHbie 0J10BbIC
No OCTaHIIEBBIETOPBI perop P Taxsp | Bnaguna Bcero
TOJIOJKEHHE HU3MEHHOCTH | KOTJIOBHHEI [IECKH
1. Poauk 12 18 12 - 16 - 58
2. Komnoneng 35 23 - - 38 102 198
Apte3uaHckue
3. | P 25 20 - - 16 10 74
KOJIOJTI{BI
4. Kaak, unpre - - - 8 - - 8
5 Capmoba - 4 - - 3 - 7
BogocbopHbie
6 FIOCHOP 36 17 13 - 20 - 86
OacceHbI
ITo pe3ynbTatamMm THIPOTEOJIOTHUECKUX  PECypCOB PEKOMEHIOBAaH KOMILIEKC Mep o 0opede ¢
WCCIICIOBAaHUH W TIOJNEBBIX OKCICPUMEHTOB ObLTM  omycThiHMBaHHMEM B LleHTpampHoM KeI3bUIKYME, U
H3yYCHBI [TO3EMHBIE BOJIBI LleHTpaIbHOTO  OTNPEICIICHBI MEPCIICKTHBHBIC HaIpaBJICHUS
Kepuikyma. MuHepanuzanusi BOJl, Ha ONBITHOM  JaJTHEHNIMX paspabortok [10].
yuactke Kapukara, apresmanckux ckBaxuH Nel, Ne3, Buisoowi. ‘YcoBepiilleHCTBOBaTh METOIbI
Nel7, Nel8 cocraBimser 1,85-4,05 r/m m cumTaercs  HAKOIUICHHS (BomoxpaHwIHIIA i OTKPBITHIE
TOIHBIM JJs1 oporneHus [8]. J1eOUT MOA3eMHBIX BOI  Pe3epBYaphl), XpaHEeHUs (ruapoTEeXHUYECKUE

cocraBnsoT 836,37 Thic. MY/CYTKH, M3 KOTOPBIX
noATBepKAeHO 516,79 ThIC. MP/CyTKH, YTO JaeT
BO3MOXKHOCTb opomenus oT 2000 no 5000 rexrapos
MIPU IOMOIIH JIOKAIBHBIX OPOCUTENIbHBIX CUCTEM [9].

I[lo pesynbraram wHccieoBaHUH Ha OCHOBE
PALMOHATIBHOIO HKCIIOJIb30BaHUS MECTHBIX BOJHBIX

COOPYXKEHHSI OTKPBITOTO M 3aKPBITOTO THIIOB) H
PpauMOHAILHOTO HCITOJIb30BaHUS aTMOC(EPHBIX
ocaqkoB (opomieHUst M 00BomHEeHHs). B 3TOM ciryuae
MOSIBJISIETCS] BOBMOYKHOCTD YTy UILIEHHUS 9KOJIOTHUECKUX
YCIIOBHU TPOXXMBAHUS HACCIICHHUS U OOCCICUCHHS HX
YHCTOM KaYeCTBEHHON MUTHEBOU BOJIOM.
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MORPHO-FUNCTIONAL OUTCOMES OF PACLITAXEL-INDUCED PERIPHERAL
NEUROPATHY COMBINED WITH 2-ETHYL-6-METHYL-3-HYDROXYPYRIDINE SUCCINATE
ADMINISTRATION ON THE SPINAL CORD ANTERIOR HORN NEURONS

Summary. Paclitaxel-induced peripheral neuropathy (PIPN) is a major debilitating side effect of paclitaxel
in patients with cancer with no fully known mechanisms. The aim of the study was to investigate the fine sub-
microscopic structure of the spinal cord anterior horn neurons in PIPN combined with 2-ethyl-6-methyl-3-
hydroxypyridine succinate administration. The experiment was performed on 80 white rats, which were
administered intraperitoneally with Paclitaxel (Actavis, Romania), pre-dissolved in an isotonic saline at a dose of
2 mg / kg body weight four times a day to achieve a dose of 8 mg / kg. Then 48 of these animals were injected
intraperitoneally 2-ethyl-6-methyl-3-hydroxypyridine succinate (Armadine) at a dose of 10 mg / kg (32 rats
received intraperitoneally water for injection). Observation periods were 1, 7, 14, 21, 28 days. We found that 2-
ethyl-6-methyl-3-hydroxypyridine corrects the morpho-functional state of the motor neurons of the spinal cord
and revealed a positive metabolic effect on them. This was manifested by the improvement of the electron
microscopic picture of the neuronal structures responsible for their protien-synthetic (granular endoplasmic
reticulum, ribosomes and polysomes), respiratory (mitochondria), and protective (lysosomes) functions.

Key words: paclitaxel, paclitaxel-induced peripheral neuropathy, spinal cord, 2-ethyl-6-methyl-3-

hydroxypyridine succinate.

Introduction.  Paclitaxel-induced  peripheral
neuropathy is a common side effect of this anti-cancer
treatment and causes severe pain in patients, leading to
cessation of treatment or a particularly severe
rehabilitation period. To study the pathogenesis of
neuropathy, the researchers proposed experimental
models of Paclitaxel-induced peripheral neuropathies,
and with the introduction of the drug animals found
sensory neuropathy with the phenomena of hypoalgesia
[1,2].

The structural bases of pathomorphogenesis of
paclitaxel-induced neuropathies in mice is given by
Wozniak et al. [3]. After 2 weeks, neurophysiological
and behavioral tests revealed a dose-dependent effect
of damage to the pericarion of sensitive neurons and
myelin fibers of the sciatic nerve, and no evidence of a
regenerative process. The authors proved that the
pericarions of pseudounipolar neurons of the
cerebrospinal ganglia of the large diameter are affected
most deeply, morphological changes are less
pronounced in pericaries of medium and small diameter
[4]. However, it should be noted that the above papers
do not contain systematic studies of the structure of the
peripheral nerves and their segmental centers.

Studies have shown that paclitaxel causes altered
calcium signaling, release of neuropeptides and growth
factors, damage to mitochondria and the formation of
reactive oxygen species, and can activate ion channels
that mediate response to extracellular signals. Recent
studies also suggest a role for matrix metalloproteinase
13 in mediating neuropathy. These various changes
may be secondary to the disruption of microtubule
transport caused by paclitaxel [5].

Experimental data indicate that up-regulation of
the chemokine CXCL1 and its CXCL1 receptor is
important for the development and maintenance of

neuropathic pain caused by paclitaxel in mice.
Therefore, blocking spinal CXCL1 / CXCR2 signaling
may be a new innovative therapeutic approach to treat
it [6]. Spinal cord stimulation demonstrated efficacy to
attenuate some neuropathic pain states, prevented
mechanical and cold hypersensitivity caused by
paclitaxel, and modulated spinal cord gene expression
in rats [7].

Some metabolic drugs with antioxidant,
antihypoxic and membrane-stabilizing properties are
widely used for the correction of numerous
neuropathies. Among them is 2-ethyl-6-methyl-3-
hydroxypyridine succinate, which belongs to
heteroaromatic phenols, in particular to derivatives of
3-oxypyridine and succinic acid [8,9].

Known about the potential stimulating effect on
carcinogenesis the question of the use of 2-ethyl-6-
methyl-3-hydroxypyridine succinate in oncology has
been widely debated. But it has been found that 2-ethyl-
6-methyl-3-hydroxypyridine succinate also inhibits
spontaneous metastasis both in monotherapy and in
combination with some anticancer drugs [10,11].
Therefore, using 2-ethyl-6-methyl-3-hydroxypyridine
succinate as a correction of paclitaxel-induced
neuropathy, it is possible to achieve a direct impact on
the known pathophysiological mechanisms of
development of this neuropathy, as well as the
suppression of spontaneous metastasis of the
underlying pathology.

The aim of the study is to investigate the fine sub-
microscopic structure of the spinal cord anterior horn
neurons in paclitaxel-induced peripheral neuropathy
combined with 2-ethyl-6-methyl-3-hydroxypyridine
succinate administration.

Materials and methods. The experiment was
performed on 80 white 150-200 g randomized male rats
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that were kept under the same standard vivarium
conditions at constant temperature, under normal light
regime (day-night), and on a standard diet. Paclitaxel
(Actavis, Romania) was administered intraperitoneally,
pre-dissolved in an isotonic saline at a dose of 2 mg /
kg body weight four times a day to achieve a dose of 8
mg / kg according to the model proposed by R.C.
Polomano et al. [12]. Subsequently, the animals were
randomly assigned to the experimental (48 animals)
and control (32 animals) groups. In the experimental
group, animals were injected intraperitoneally with 2-
ethyl-6-methyl-3-hydroxypyridine succinate
(Armadine, manufactured by LLC Microchem,
Ukraine-Spain) at a dose of 10 mg / kg body weight
over the next 10 days, pre-dissolving 0.5 ml of water
for injection. Animals of the control group were
intraperitoneally injected with water for injection in an
equivalent volume for a similar period. The electron
microscopy of the spinal cord was determined on 10
intact animals.

In the experiment, the retention of rats and all
manipulations were performed in accordance with
bioethical requirements. Animals were removed from
the experiment by degreasing using etheric anesthesia.
The study material (anterior horns of the spinal cord)
was collected 1, 7, 14, 21, 28 days after the last

™
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Fig. 1. The heterogeneity of the morpho-functional state of different neu

administration of armadine. Electron microscopic
examination was performed according to conventional
methods and studied in an electron microscope PEM-
125K, took pictures at magnification 4000-12000
times.

Results. The heterogeneity of the morpho-
functional state of the neurons of the anterior horns of
the spinal cord was observed immediately after the 10-
day administration of 2-ethyl-6-methyl-3-
hydroxypyridine succinate (Fig. 1). Spherical nuclei
with a clearly contoured nuclear envelope were
identified, in which the outer and inner nuclear sections
were distinguished. Perinuclear space was not changed.
A nucleolus is identified in the center of the nucleus.
According to the degree of electron density of the
neuroplasm we can observe 2 types of neurons — with
"light" (Fig. 1A) and "dark™ (Fig. 1B) neuroplasma. In
"light" neurons, more mitochondria are quantitatively
identified, characterized by a rounded or elongated
shape, with distinct external and internal mitochondrial
sections. Intra-mitochondrial cristae are localized in
their matrix evenly. Some of the cristae have extensions
in their length and cross-sections look like bubbles. In
the neuroplasm, few lysosomes and autophagosomes
occur. The granular endoplasmic reticulum looks like
flat cisterns with a narrow lumen.

o 4 i
QL MATW

> { e
rons of the spinal cord anterior horn

L ¥ / B

immediately after the 10-day administration of 2-ethyl-6-methyl-3-hydroxypyridine succinate: A — "light"
neuron; B — "dark™ neuron. Designation: GER — granular endoplasmic reticulum, Nucl — nucleus, N — nucleolus,
L — lysosome. M — mitochondria, MNF — myelin nerve fiber. Electronic micrographs. Magnification: A — 4000x,
B — 6400x.

Nuclei with a dense fibrous part predominantly
emerge in "dark" neurons. The perinuclear space in
some areas is unevenly expanded and interfaces with

the cisterns of the granular endoplasmic reticulum. The
hypertrophy of the granular endoplasmic reticulum and
the Golgi complex is observed in these neurons.
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Hyaloplasm is saturated with ribosomes and
polyribosomes. Lysosomes and autophagosomes are
widely present in the neuroplasm. It means that 10-day
administration of 2-ethyl-6-methyl-3-hydroxypyridine
succinate positively affects the morpho-functional state
of mitochondria and activates synthetic processes in
neurons.

7 days after the course of correction with 2-ethyl-
6-methyl-3-hydroxypyridine succinate the
increasement in the activity of the granular
endoplasmic reticulum is observed in neurons (Fig. 2).
Ribosomes attached to the sacs and cisterns of the
endoplasmic reticulum provide proteosynthesis to
restore protein microstructures of the neuron.

Fig. 2. Increasement in activity of granular endoplasmic reticulum (GER), hypertrophy of the Golgi complex
(GC) in neurons of the anterior horn of the spinal cord. The term of the experiment is 7 days. Designation:
Au — autophagosome, L — lysosome, R — ribosomes, Nucl — nucleus. Electronic micrograph. Magnification 6400x

Numerous ribosomes and polyribosomes are
observed in the neuroplasm. At the same time,
hypertrophy of the Golgi complex was observed, which
creates the conditions for the formation of the apparatus
for the purification of neurons from toxic and harmful
products in order to accelerate the complete
regeneration of these cells. Confirmation of this fact is

the presence in the neuroplasm numerous lysosomes
and autophagosomes.

The 14th day of the experiment is characterized by
a stable state of mitochondria in neurons (Fig. 3).
Mitochondria retain a rounded and oval shape. Their
outer mitochondrial membrane is preserved and intact.
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Fig. 3. Stable state of mitochondria in neurons, sacs of granular endoplasmlc retlculum (GER) of rounded shape
with uniformly attached ribosomes (R). The term of the experiment - 14 days. Designation: V — vacuole,
MNF — myelin nerve fibers, Nucl — nucleus. Electronic micrograph. Magnification: 6400x

Cristae of the inner mitochondrial membrane
become rarer. The mitochondrial matrix is light,
electronically transparent. Some of those mitochondria
are vacuolated with shortened cristae, prone to
formation of vacuoles of different size with flake-like
content. Close to them single lysosomes and
autophagosomes are located. In the neuroplasm, the
sacs of a granular endoplasmic reticulum with rounded
ribosomes are attached. There is a small amount of free
ribosomes and polyribosomes. Cross-sectional and
tangential cross sections of thin myelin nerve fibers are
observed near the neurons. They have a round or

elongated shape with slight protrusions. Their myelin
sheath has several layers of lamellar structures that fit
snugly together. Their axial cylinders define numerous
microfilaments, microtubules, single mitochondria,
between which vacuoles occur.

On the 21st day (Fig. 4), after the last
administration of 2-ethyl-6-methyl-3-hydroxypyridine
succinate in the neurons of the anterior horns of the
spinal cord, further changes are observed, as evidence
of its high restorative potential. The nuclei are located
in the center of the cell and have deep invaginations
into the nucleoplasm.
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Fig. 4. High neuronal restorative potential: saturation of the neuroplasm with mitochondria (M), elongated
granular endoplasmic reticulum (GER) with numerous attached free ribosomes (R), single vacuoles (V) with a
flake-like content. The term of the experiment - 21 days. Designation: MNF — myelin nerve fibers, Nucl —
nucleus. Electronic micrograph. Magnification: 4000x.

The nuclear envelope detects the outer and inner
nuclear membranes. Euchromatin  prevails in
nucleoplasm.  Neuroplasm is  saturated  with
mitochondria of different sizes. Small mitochondria
contain long straight cristae. Large mitochondria are
determined by the presence of a clearly identified
external mitochondrial membrane. The mitochondrial
matrix is electronically transparent. The cristae of such
mitochondria are not straight but twisted. Cisterns of
the granular endoplasmic reticulum are elongated with
numerous attached ribosomes. Free ribosomes and
polysomes are traced between them. Sometimes occur
large vacuoles with flake-like contents.

On the 28th day of experiment (Fig. 5) the
manifestations of positive changes in the state of most
neurons persist. The "light" and "dark" neurons are
distinguished. In the cytoplasm of "light" neurons

normal mitochondria, numerous ribosomes, polysomes
and elements of the endoplasmic reticulum are
detected. In "dark™ neurons, the neuroplasma looks
electron-dense due to the presence of expanded,
hypertrophied cisterns and sacs of the granular
endoplasmic reticulum, which testify high rates of
protein  biosynthesis.  Among them, normal
mitochondria and numerous ribosomes and polysomes
are identified. Along the perimeter of the nucleus, the
connections of the sacs of the endoplasmic reticulum
with the perinuclear space are observed. The nucleus
approaches an oval shape with clear outlines of the
outer and inner nuclear membranes. Mostly
euchromatin is present in its nucleoplasm. There are
different granular and fibrillar components in the
nucleus, which is located in the center of the cell.
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Fig. 5. anif.statio f positive changes in the morpho-functional state of "light" (A) and “dark” (B) neurons.
The term of the experiment - 28 days. Designation: GER — granular endoplasmic reticulum, Nucl — nucleus,
N — nucleolus, M — mitochondria. Electronic micrographs. Magnification: A — 4000x, B — 6400x

It is known that in paclitaxel-induced neuropathy
the sensory and motor components of the segmental
centers of the peripheral nerves are damaged. But the
pathological process in them develops slowly and is
characterized by inactive recovery processes [13]. This
requires targeted correction with drugs that affect
pathogenesis of neuropathy by their pharmacodynamic
properties. Our results have shown that 10-day course
of 2-ethyl-6-methyl-3-hydroxypyridine succinate has a
positive effect on motor neurons of the anterior horns
of the spinal cord, which provide and coordinate motor
function in the segmental centers of the peripheral
nerves.

Conclusions 1. Immediately after the 10-day
administration of 2-ethyl-6-methyl-3-hydroxypyridine
succinate in the electron microscopic picture of
meurons of the spinal cord anterior horns, the
heterogeneity of the morpho-functional state of
different neurons was observed. The degree of electron
density of the neuroplasm distinguishes neurons with
"light" and "dark" neuroplasm. In "light" neurons, more
mitochondria are quantitatively identified,
characterized by a rounded or elongated shape, with
distinct outer and inner mitochondrial membranes. In
the neuroplasm, few lysosomes and autophagosomes
occur. The granular endoplasmic reticulum looks like
flat cisterns with a narrow lumen. In "dark™ neurons,
hypertrophy of the granular endoplasmic reticulum and
the Golgi complex is observed. Hyaloplasm of neurons
is saturated with ribosomes and polyribosomes.

Lysosomes and autophagosomes are present in the
neuroplasm. It means that 10-day administration of 2-
ethyl-6-methyl-3-hydroxypyridine succinate positively
affects the morpho-functional state of mitochondria and
activates synthetic processes in neurons.

2. 7 days after the course of correction with 2-
ethyl-6-methyl-3-hydroxypyridine ~ succinate, an
increase in the activity of the granular endoplasmic
reticulum in neurons is observed, which provide protein
biosynthesis for the restoration of neuronal
microstructures (saturation of the neuroplasm by
ribosomes and polyribosomes). At the same time, the
hypertrophy of the Golgi complex was observed, which
creates the conditions for the formation of the apparatus
for the purification of neurons from toxic and harmful

products in order to accelerate the complete
regeneration of these cells (lysosomes and
autophagosomes).

3. During the 14th to 21st days, a high restorative
potential is observed in neurons, which is evidenced by
the stable state of the mitochondria and the structural
components of the granular endoplasmic reticulum. But
individual mitochondria are vacuolated with shortened
cristae, prone to formation of vacuoles of different size
with flake-like content. Single lysosomes and
autophagosomes are located close to them. There is a
small amount of free ribosomes and polyribosomes.

4. On the 28th day of experiment positive changes
in the state of most neurons persist. The "light" and
"dark™ neurons are distinguished. In the cytoplasm of
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"light" neurons normal mitochondria, numerous
ribosomes, polysomes and elements of the endoplasmic
reticulum are detected. In "dark" neurons hypertrophied
cisterns and sacs of the granular endoplasmic reticulum
are present. Among them, normal mitochondria and
numerous ribosomes and polysomes are identified.

5. The use of 2-ethyl-6-methyl-3-hydroxypyridine
succinate (armadine) to correct the morpho-functional
status of the motor neurons of the spinal cord revealed
a positive metabolic effect on them. This was
manifested by the improvement of the electron
microscopic picture of the neuronal structures
responsible for their protien-synthetic (granular
endoplasmic reticulum, ribosomes and polysomes),
respiratory (mitochondria), and protective (lysosomes)
functions.
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AHHoOTanus: B mocnemHue pecATHICTHS OTMEYaeTCsl yBEJIHMYEHHE MoKas3aTels 3a00JeBa€MOCTH BCEMHU
TOPMOHO3aBHCHMBIMH 3J0Ka4eCTBEHHBIMH HOBOOOpPA30BaHMAMHU, OCOOEHHO 3TO XapakTEpHO JUIL OIyXOJeH
JKEHCKOH PenpoyKTUBHOM cucTeMbl. PakT CyIEeCTBEHHOTO YBETHUEHHUSI TOPMOHO3aBHCHMBIX 310Ka4E€CTBEHHBIX
HOBoOOpaszoBanuii (3HO) opraHoB penpoayKTHBHON CHUCTEMBI CTal OJHUAM M3 CaMbIX 3aMETHBIX B IOCIICHHE
JIECSATUIIETUS. DTO B 3HAYUTEILHON CTETIeHH 00yCIOBIEHO TeM, uTo BbisiBIeHre 3HO mieiiku MaTku oTMedaeTcs B
Bo3pacTHOM amamna3oHe ot 20 mo 70 met u crapmie. CymiecTBEHHOE yBeIHUYCHHE 3a00JICBAEMOCTH OIyXOJISIMHU
PETIPOIYKTUBHOW CHCTEMBI HAOMIOIAaeTCs KaK B OOJBIIMHCTBE Pa3BUTHIX CTpaH Mupa, Tak U B Poccun (Kanpun
A.Jl., Crapunckuii B.B. ¢ coasr., 2018).

Bonbiioe BHMMaHME B pEIICHWHM BONpOCA YJIyYLIEHHS paHHEH NUAarHOCTHUKH OTBOAMTCS YCTaHOBJIICHHIO
(haKTOpPOB pHCKa C IIOMOIIBIO SITHIEMHUOJIOIMYECKUX UCCIIEI0OBAaHNH 110 M3yUEHHIO MPUYMH BO3HUKHOBeHUst 3HO
Jutst (JOPMHUPOBAHUSI TPYTII BBICOKOTO OHKOJIorHyeckoro pucka. Eme 3apunze [.I'. ¢ coast. B 1988 r. orMeuann,
YTO BO MHOTHX CIy4asX 3JI0KaueCTBEHHBIC 3a00JIeBaHMS U, B MEPBYIO OYepelb, STHOJIOTHYECKH CBS3aHHBIC C
(hakTOpamMm OKpY’Kalomiel cpebl 1 00pa3oM KU3HHU, MOTYT OBITh IIpeAyIpeKICHBI.

B cBs3u ¢ Tem, yto 3HO EHCKUX TOJIOBBIX OPTaHOB W MOJIOYHBIX >kene3 3aHuMaeT 38,5% B CTpyKType
o0mreit orKOIOTHYecKOH 3aboaeBaemoct U 31,8% B cTpykType (manHBIe 32 2017 T.) CMEPTHOCTH JKEHIINH, 3Ty
MATOJIOTHIO CTAaBSAT B psiA HanOoee akTyaJdbHBIX MpobjeM comuanbHOro 3HadeHns B PD. B stom mimane
OCHOBHBIMH SIBIIIIOTCSI OPTaHMW3AI[MOHHBIE MEPONPHUATHS 10 BBIBICHHIO paHHUX (opM 3a00JeBaHUH, TaK Kak
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CBOEBPEMEHHOE CIICIHaIbHOE JICUeHHE OOJIBIIMHCTBA JIOKAIM30BaHHBIX GopM B 90-95% ciyyaeB MpHBOIUT K
croiikomy m3neuenuto (Jopodeer A.B., 1996; Poman JI.JI. ¢ coasr.,1995, 2000).

Heanr wucciaenoBanus: OneHKAa KaHIEPOTEHHOW CHUTyallMd IO 3JI0KAYECTBEHHBIM HOBOOOPa30BaHUSIM
PEeNpOIyKTUBHBIX OPTaHOB M MOJIOUHBIX Xkele3 B PecrryOnuke MHrymeTus.

Ju3zaiin uccienoBaHus. DIHIEMHOIOTHIECKOE HCCICAOBAaHNE INPOBEICHO HA OCHOBE CIUIOLIHOTO, II0
MOJIHOTE, OXBaTa TEKYIIEro CTATHCTHIECKOTrO HAOIIONCHHS BCEX CIy4acB H3YYaeMbIX 3JI0OKaYECTBEHHBIX
HOBOOOpazoBanuii skeHIUH (3HO mrefiku MaTky, Tella MaTKH, STMIHUKOB M MOJIOYHBIX JKEJIe3) U CMEPTH OT HHUX
cpemu Bcero HaceineHus PecmyOmuku B mepmox ¢ 2002 mo 2017 r. M3yd4eHBI B IENOM BCE KOMIIOHEHTHI
OHKOTHHEKOJIOTHIECKOH, MAMMOJIOTHIECKOH 1 OHKOJIOTHIECKOH TTOMOIIM HACEIEHHIO, KOTOPAask OCYIIECTBILIIACH
Ha 0a3e CJI0KMBLIEHCS] OHKOJIOTHYECKOH CITyKObI 1 B 00mIel ieueOHol cetn PecriyGnuku MHrymerust.

Matepuan u MeroAbl. MarepuaaoM >SHUAEMUOIOIMYECKOTO HCCIECIOBAHUSA IIOCHYKUIM JAaHHBIE O
3a200JIeBaEMOCTH 3JI0KQUECTBEHHBIMHU OIYXOJISIMU OCHOBHBIX JIOKJIM3AIMH KEHCKUX IOJIOBBIX OPTraHOB (IICHKH
MaTKH, TeJla MaTKH, SSIMYHUKOB) M MOJIOUHOH xkese3bl B PecrryOmuke Murymerus 3a nmepuon ¢ 2002 o 2017 rr.

Knioueswvie cnosa: 3nokauecmeenHvle H06006pa306an2, wetixka mMamku, meno mamxKu, AUYHUKU, MOJIOYHblEe

arcenesvl, Pecnybnuxa Uneywemus.

Pesyabrarsl. [Ipu cyuiecTBytomeM MOJOKEHUH  3J0KaueCTBEHHBIMHU HOBOOOPa30BaHUSIMU
JKOJIOTUYECKOTO 3arpsi3HEHUs] OKPY)KAIoIeil cpelbl,  PEnpONYKTHBHOW CHCTEMbI JKCHIIHMH, B IEJIOM, IO
HCTOPHYECKHU CIIOKHUBILIUXCSI OCOOCHHOCTSX Tpaauimii, Pecnyonuke  Unrymerus (PHU) wumeer  cBowm
ObITa, 00pa3a KU3HH, IPUBBUCK, 0COOCHHO CBA3aHHBIX ~ OCOOCHHOCTH.

C  MEHTAIUTETOM B  ceMbe, 3a00JIeBaeMOCTh
Tabmuna 1.
Crpykrypa 3a601esaemoct 3HO xenumun PU u PO B 2007, 2017 rr.,%.
2007 2017

Jlokammzaius 3HO PU PO PU PO
MortouHast Jeesa 29,3(1) 20,0 (1) 26,8 (1) 210(2)
Iletika MaTKu 82 (3) 5,2 (6) 3,6 (7) 5,2 (5)
Teno MaTku 5,4(5) 7,1(3) 4,5 (6) 7,8 (3)
STgHuK 3,2(8) 49 (7) 54 (4) 4,3(8)
Kenymok 6,8(4) 7,0 (4) 2,6 (10) 4,7 (6)
KPP 9,3(2) 6,9 (5) 9,03 7,0(4)
Tpaxesi, OPOHXH, JIETKOE 14(11) 3,909 24 (1) 390
Koxa (kpome MeIaHOMBI) 50(7) 13,6 (2) 159(2) 14,6 (2)
Jlumarrdeckast 1 KpOBETBOPHAS TKAHb 5,4 (6) 45 (8) 3,2(8) 45(7)
[{utoBHaHAS KeTe3a 29(9) 3,1 (10) 4,7 (5) 31(1)
IMouka 2,5(10) 29(11) 28(9) 3,3(10)

[pouwne 20,7 211 19,1 20,3

B crpykrype 3ab6oneBaemocTH sxeHIuH B 2007 T.
B PU 3aboneBaemocts 3HO penpoayKTUBHBIX OPraHOB
cocrasysier 46,1 %, B P® 3a tot xe rox 32,2%, 3HO
MosouHo# xene3sl (PMIK) cocraBiser HanOGOIBIIyIO
(6onee 20%) momto kak B PD B menom, tak u B PU. B
PU B orimume or PO B crpykType 3abonmeBacMocTH
3HO >xeHckux penpoaykTuBHbIX opraHoB 3HO wmeiiku
Matku (BHOIIM) 3anumaer 3 mecto, B P® 6-¢, 3HO
tenra matku (BHOTM) 5 mecto, B P® 3-e, 3HO

angarkoB (3HOS) 8-e mecto B P® 7-e. Uepes 10 xer,
B 2017 1. cTpykTypa 3abomneBaemocTH >xeHmuH 3HO
HEeCKOJIbKo MeHsieTcst 1 B PO u B PU, nipu Tom, uro 1
MECTO TaKke mpojaospkaeT 3auuMath SHOMXK, B PU
3HOIIM 3anumaer 7 mecto, ycrymas 3HOS (4-e
mecto) 1 SHOTM (6-e¢ mecto) , B PO Ha 3-¢ MecTo
Beixomat 3HOTM, a 3HOIIM u 3HOSI 3anumarot 5-¢
1 8-¢ MeCTO COOTBETCTBEHHO (Tabmmua 1).
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Tabnuna 2.
JlnHamMuKa a0COJIOTHOTO YK C/Ia BIiePBbIe BhIABICHHBIX cay4yaeB 3HO keHckux
penpoayKTuBHbIX opraios B PU, 2007-2017 rr.
2002 2003 2004 2005 2006 2007 2008 2009
PMXK 52 34 47 88 88 82 88 68
PIIM 13 14 17 22 23 19 23
PD 4 10 15 13 15 11 15
PA 14 6 8 16 9 4 13
Bcero 83 51 77 128 139 129 122 119
2010 2011 2012 2013 2014 2015 2016 2017
PMXK 74 103 96 97 106 108 127 125
PIIIM 24 18 20 21 21 36 22 17
PD 14 18 15 16 15 19 20 21
PA 15 21 13 14 13 20 26 25
Bcero 127 160 144 148 155 183 195 188
B Tabmune 2 npexactaBieHa — JMHAMUKA ~ CHCTEMbI y4yeTa OHKOJIOTHUECKMX 3a00JIeBaHMUH,

aOCOIOTHOTO 4YHMCIIa BIIEPBBIC BBUIBJICHHBIX CIy4acB
3HO xeHCKHX penpOayKTHBHBIX OPTaHOB ¥ MOJIOYHBIX
skene3 B PU. 3a 15-netHuil nepuog oTMeyaeTcst pocT
oOmrero ymcia BELBIECHHBIX ciaydaeB 3HO sxeHCKHX
PENpOnyKTUBHBIX OpraHoB (mpupoct 152,4%), dro
CBHJETENBCTBYET Kak 00  HCTHHHOM  pocTe
3a00J1eBa€MOCTH, TaK ¥ O 3HAYUTEIBHBIX yCIleXax B
Pa3sBUTHHM OHKOJIOTHUECKOW IIOMOIIM HACEJICHUIO
PecyOnuku, B TOM 4HCIe U O COBEpIICHCTBOBAHUU

HECMOTPS Ha CI0KHYIO COIMANBHYO U TIOTUTHICCKYIO
cuTyauuto B peruoHe B Havase 2000-x romoB.
3HAYNTEIBHBIN PHUPOCT aOCOMIOTHOTO YHCIa CITydacB
Habmomaercs npu SHOMX u 3HOSL.

Tarke 3a wucclemyeMble MEpHonsl He OBLIO
3aukcupoBaHo Hu onHoro ciydas 3HO keHckoit
penpOoayKTUBHON CUCTEMBI Y JIHII B Bo3pacte 0-19 ner,
pacueT mokasartenei NMpOoBeIEH Ha COOTBETCTBYIOIIEE
10 BO3PACTy XKEHCKOE HacelleHue (Tabmauma 3).

Tabmuna 3.

JluHamMuKa pacnpeneneHust a0COJIOTHOTO YK cia BhIsIBJIeHHBIX ciaydaeB 3HO xeHckux
PenpoAYKTUBHBIX OPTAaHOB 110 BO3PACTHBIM IpPynnam

[lepuon
Bospact ycTaHOBNIEHUS AUarHo3a
2002-2007 rr. 2012-2017 rr.

0-4 0 0

5-9 0 0
10-14 0 0
15-19 0 0
20-24 0 4
25-29 12 9
30-34 26 16
35-39 53 41
40-44 75 80
45-49 96 165
50-54 75 196
55-59 72 154
60-64 67 128
65-69 65 83
70-74 33 72
75-79 21 41
80-84 9 16

85- 3 8

3a mepuonx 2002-2017 rT.
«rpyboro» Ha 100 TBIC.

OTMEYACTCA POCT
KCHCKOTO HAaCCJIICHUA

mokasarenst 3aboneBaemMoctd 3HO penpoayKTHBHBIX
opranoB kak o P® u CK®O B nenom, tak u nmo PU
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(pucyHok 1) u coctaBui 1151 xKeHIuH crapuie 20 et
204,5 B PO, 144,8 8 CK®O u 107,4 B PU. IIpupoct

3TOro Iokasareis 3aboiseBaeMoctd B PU 3a 15 jer
coctaBui 126%, B CKDO 44,4% B PO 41,1%.

120

100
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PMX
H 1 nepuog PV B 2 nepunop PV m 2007 CKOO & 2017 CKOO m 2007 PO = 2017 PO

PWUIM

P3 PA

Pucynox 1. JJunamuxa noxkazamens 3abonesaemocmu 3HO Monounbvix dcenes, welku Mamxu, meaa Mamxu u
AuyHura y scenwun cmapuie 20 rem, «epyoutiiy nokazamenv va 100 moic. dxcencko2o Hacenenus
COOMBemMCcmayoue2o 603pacma.

B 2017 r. ypoBeHb CTaHZAPTH30BAHHOIO
MIOKa3aTels 3a00JIeBaEMOCTH JKEHIIUH 3HO
PENpOAYKTUBHBIX OpraHoB coctaBuid B PU 72,7, B
CK®O 179,8, B P® B meaom 97,5 ma 100 ThIC.
’KEHCKOTO HaceJIeHUs. AHAJIM3 3TOro MoKa3arens 3a 15-
JETHUH  Tepuoj  TaKkkKe  MOKa3bIBaeT  pPOCT
3abomneBaemMoctit 3HO penponyKTHBHBIX OpraHOB B
CPaBHHUBACMBIX TEPPHUTOPHSIX, MPHUPOCT IOKA3aTes B
PU cocraBun 90,2%, B8 CK®O — 39,0, PO — 32,4%.
3HaYUTEIbHOE IIPEBEIINICHIE TOKa3aTelsl MPUpOCTa B
PU, nHanbomnee BEpOSATHO, MOXKET OBITH OOBSICHEHO Kak
ynydmenueM BbisiBieHus 3HO  penpoayKTHBHBIX
OpraHoB Yy >KEHILMH, Tak U BHeaApeHueMm B PU cucremsl
pakoBoro peructpa s ydera 3HO. C 2012 1. Temn
MPUPOCTA MOKA3ATENSI CHUZUIICS.

IIpu HEBBHICOKOM 3HAYCHHUH aOCOIIOTHOTO YHCIIA
cly4yaeB JJisi TPOBEJCHHS JOCTOBEPHOTO aHaau3a
nokaszateneii 3aboneBaemoctu u cmepTHOcTH 0T 3HO
JKEHCKOM  penpoxyKTHBHOH cuctemsl B PU wm
JIOCTOBEPHOTO CpPaBHECHHS UX C TOKazaTessiMd PO u
CK®O, ucnoip30BaHo 00beIMHEHHE TOKa3aTelel 3a
nepuosl 2002-2007 rr. (1 mepuox) u 2012-2017 r. (2
MEePHO/), 32 aHAJIOTUYHBIE MOKa3aTtenu | mepuoaa mo
CK®O u P® mpuHATH MOKa3aTeNu, paCCUNTaHHBIC 3a
2007 u 2 nepuopa - 3a 2017 rr.

HaunbGonpmmii «pa30bpocy 3Ha4YeHUs TMOoKa3aTenei
Habmomaetcs npu 3SHOMX, B 060oux cpaBHUBAEMBIX
nepuogax. B 1 nepuone — B PU on cocraBun 42,3, B
CK®O 648, B PO 851 ma 100 ThIC.
COOTBETCTBYIOIIETO 1o BO3pacTy  JKEHCKOI'O
HaceJIeHHUs, BO 2 NEPUO/Ie aHAJIOTUYHO — HAUMEHbILINE
nokazarenu B PU 67,1, zarem B CKO®O — 82,5 u

Hanbonpuii mokasarens B PO 112,1 ma 100 ThIC.
Hacenenus. Ho 3a 10-netme HauOodpmuii mpuUpocT
nokasaress Habmogaercs B PU 82,9%, 8 CKOO u PD
npupoct 27,8% u 37,7% cOOTBETCTBEHHO.

[Tpu 3HOLIM koneGanus 3HaUEHHsI IIOKa3aTeneit
MeHee BBIPaKEHBI, HO COXPAHSETCs Ta XKe TCHICHIIN,
HauMeHbIIue rnokasarend mo P®, nandoapmue B PD.
B PU B 1 nmepuome «rpyOblil» MOKa3aTelhb
3aboneBaemMocTr SHOIIM coctapwmit 10,6 Ha 100 ThIC.
COOTBETCTBYIOILIETO o BO3pacTy JKEHCKOTO
HaceneHus, Bo 2 — 14,0, npupocT rmokasaressi COCTaBUII
37,5 %, B CKOO 20,4 u 19,7 na 100 ThIC. HaceaecHHS
COOTBETCTBEHHO, CTAaTUCTHYECKU 3HAYUMOTO
u3MeHeHus nokasareis 3a 10 jgeT He BoisiBIcHO. B PO
nokasarenb Beipoc Ha 31,2%, B 2007 r. moka3zatelnb
cocraBuia 22,0 va 100 teIC., a B 2017 1. 27.9.

I[Ipu 3HOTM, Ttakxke, kak u npu 3HOMXK
3HAYUTEBHO BEIPaXKEH pa30poc ypoBHEH MOKazaTereit
B M3y4aeMbIX Teppuropusx. B 1 nepuone ot 6,8 B PU
10 30,0 B P®, Bo 2 nepuone 10,8 B PUu 41,4 B PO, B
CK®O 19,2 u 24,3 na 100 THIC.)KEHCKOTO HaceJICHUs
crapue 20 ner. HaumeHbpImuMil mpupoCcT NOKa3aTens 3a
10 ner cocrasuin 24,6% B CK®O, B PD 46,9% u 82,1%
B PU.

Ipu 3HOSA wnambompmmii (163,4%) npupoct
«Tpy0oro» moxasarens 3a00J1eBaEMOCTH OTMEUAETCS B
PU, B P® mpupoct cocrtaBun 12,9%, B CK®DO
CTAaTHCTUYECKH 3HAYMMOT'0 M3MEHEHHUs MoKa3aTess 3a
10-nerue ue npounsonuio. B 1 neprnone B PU 3naueHue
rnokasareJs cocraBuiio 6,0, Bo 2 nepuoae — 11,3 Ha 100
ThIC. Hacenenus, B CKO®O 17,0 u 18,2, a B P® 20,5 u
23,0 COOTBETCTBEHHO.
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Tabmnuua 4.

JlMHAMHKA CTAHJAPTH30BAHHOI0 10 MHPOBOMY CTAHJAPTY BO3PACTHOIO pacnpeeacHUs] HACEJICHHU

nokasareJis 3adosnesaemoct 3HO penpoayKkTuBHBIX opraHoBHa 100 ThIC. :K€HCKOI0 HaceleHUsl,
2002-2007rr. m 2012-2017rr.

PU CK®O PO
1 nepmon 2 nepuon 2007 r. 2017 r. 2007 r. 2017 r.
3HOMK 32,3 46,1 38,8 454 42,7 52,0
3HOILIM 7,7 9,4 12,4 113 125 158
3HOTM 54 75 115 13,0 148 184
3HOA 4,5 8,0 9,9 10,0 10,7 114

ITIpu 3HOMIXK cranmapTH30BaHHBIN IOKa3aTelb
3a0oJsieBaeMocTH B PY ObUT 3HAYNTEILHO HUKE, YEM B
CK®DO u PO, yepes necaTuieTve ypoBeHb OKa3aTENA
3HAYUTEIBHO TMOBBICHICS W CTal CpaBHHEM CO
3HaueHusIMU 3Toro mnokazarensi B CKOO u PO.
Ipupoct CTaHIApTH30BaHHOTO moKasatens
3aboneBaemoctd 3HOMMX xenmmu B PU cocrasmn
54,2%, B CK®O 18,8%, B PD 24,2.

CrannapTU30BaHHBINA [IOKa3arelb
3aboneBaemoctrt 3HOIIM y xenmun PU B 06oux
nepuojax HUXKe aHaJIOTHYHOro nokasareinsa nmo CKPO
u PO, HO 3a necATuieTHe U3MEHUJICA HE3HAYUTEIbHO,
npupoct coctaBunl 24,6%, B CK®PO orMmeuaercs
HekoTopass yObulb mokazaTens Ha 8,1%, 910
KOPPHUTHPYET CO CHIDKCHHEM «TpyOOTO0» IOKa3aTeis
3abonesaemoctd SHOIIIM B CK®O, 4yT0o BO3MOKHO
MOXET OBITh OOBSCHCHO HE HCTUHHBIM CHIYKCHHUEM
3a00J€BaEMOCTH, a  CKOpee  MHIPAIIOHHBIMH
mpoIrieccaMil M HEIOCTaTKaMU ydyeTa B CYyOBEKTax,
Bxomaumx B CK®O. B PO cranmapTu3oBaHHBII
nokasarenb 3aboneBaemoctd 3HOIIIM pacrer u ero
ypoBeHb jgoctur 15,8 nHa 100 ThIC. >KEHCKOTO
HaceJeHus, npupoct coctasui 30,3%.

IIpupoct nokazarens npu 3HO tena matku B PU
cocrasmi 50,8% 3a necsrtunerue, B CKPO mpupoct
3Ha4yuTeNbHO HIke 14,5%, B PO 26,9%, B PO ypoBeHs
MOKa3aTeis 3HaunuTeNnsHO BeIe, yeM B CKDPO u PU —
18,4 Ha 100 TBIC. )KEHCKOT'O HaCEJICHHUS.

Haubonee BBIPAYKEHHBIN poct
CTaHJApTU30BAHHOTO TOKa3aTels 3a00JeBaeMOCTH B
PN wmabmomaercs mpu 3HOA - 126,1%, 3a
JIeCSITUIIETHE TTOKa3aTelns Beipoc ¢ 4,5 10 8,0. B CKOO
M3MEHEHHUs MOKa3aTelsl He3HauYuTeabHbI 1,6%, mo PD
7,0% (Tabnuma 4).

B mepBom mepmose BO BCeX HCCIEAYEMBIX
TEPPUTOPHUSIX MUK 3a00JIeBaeMOCTH NpuxoanuTcs 60-64
roja, 3Hauenue nokazarenas PU 153,6, CKOO 1624 u
B P® 181,7 wa 100 TBIC. >KEHCKOrO HAaCEJICHUS
COOTBETCTBYIOILIETO BO3pacTa. Pe3koe CHIKEHUe
MoKa3aresiss B BO3pacTHOM rpymme 85 5eT u crapiie
HanOosee BeIpaxkeHHBIH B PU, HO XapakTepHOil 1 st
CK®OO wu PD, no-BugumoMmy, CBsi3aH C
HEZ000CIeIOBaHHOCTRI0O JTOM KAaTETOPHH KEHIIWH.
Yepe3 10-metre 0TMEYACTCST COBUI MAaKCHMAJLHOTO

3HaYeHus mmokasarens 3abonesaemoctd 3HOMXK B PU
Ha BO3PACTHYIO IpyHiy 65-69 ner Tak ¥ yBelnudeHHe
noxka3arensa 10 218,6 Ha 100 Teic. Hacenenus. B CKOO
u PO Taxxke nmpous3oLUI0 CMEUIEHHE MaKCUMalbHOU
BEJINYUHBI roKazaTeJs 3a00JIEBAEMOCTH Ha
BO3pacTHYO rpynmny 65-75 ner.

Ilpu cpaBHEHHMH TOBO3PACTHBIX IOKa3aTeien
3aboneBaemoctu 3HO mreiiku matku B PU oTMedaeTcs
COXpaHCHHE MNHKa 3a00JICBAEMOCTH B BO3PACTHOI
rpynne 55-59 ner mpu ero HEeKOTOPOM CHIDKEHHMH C
46,0 B 1 mepuone mo 39,6 na 100 TBIC. BO BTOpPOM.
Taxxe oOpaiacT BHUMaHHE OTCYTCTBHC BBISBICHUS
3HO mieliku MaTK{ B cTapiueil BO3pacTHOW rpyme.

Otmeuaercs IIPEBbIICHNUE CPEIHEPOCCHHCKUX
mnmokaszarejael B Bo3pacTHOM rpymme 45-79 ner
nokazareasimu - CK®O B 2007 r. Otmeuaercs

HEKOTOPOE CMEIIEHHE MMKOBOTO 3HAYCHNUS MTOKA3aTeINs
3abonesaemoctn  (41,9) B PO B  cropony
«OMOJIOKEHHS» Ha Bo3pacTHyto rpymmy 40-49 ner. B
PU makcumym mnpuxomurcs Ha Bo3pacT 55-59 ner
mokasarenb coctaBua 39,6 Ha 100 TBIC.KEHCKOTO
HaceJeHUsl COOTBeTCTByomero Bo3pacta. B CKDO
UK 3a00JIEBAEMOCTH MPHUXOIUTCS Ha Bo3pacT 60-64
rojia, 3Ha4eHHE Mmoka3aressi coctaBuiio 38,1.

B 1 nepuox MakcuManbHbIe 3HAUCHHS TIOKA3aTeIs
3a00JIeBaEMOCTH TIPUXOAATCS Ha Bo3pacT 60-64 roxa,
Ho B PU yposensb nokazatens 34,5, 8 CKOO 61,4, a B
P® 75,3 mwa 100 TBIC. JKEHCKOTO HACCJICHUS
COOTBETCTBYIOILIEr0 Bo3pacTa. Bo 2 wuccnenyemslit
nepuog B CKOO makcuManbHBIA MOKa3aTeNb TAKKe
orpeneIsieTcs B Bo3pactHoU rpymme 60-64 rona (75,4),
B P® casuraercs B nepuoa 65-69 net (99,8), a PU B
emie Oojee CTapiyro Bo3pacTHy rpynmy 70-74 roma
(42,9), B Bo3pactHo#i rpymme crapme 80 et 3HO Tena
MaTKd HE BBIBISUINCH. YPOBEHb ITOBO3PACTHBIX
mokasareneir 3aboneBaemoctn 3HO smunukos B PU
ropas/io HWKe aHAUTOTHYHBIX mokaszareneit mo CKPO u
P®, HO MakcumalbHOE 3HAUEHHE CXOXE BO BCEX
cpaBHUBaeMbIX Tepputopusax B PU 36,4 (Bo3pacTHas
rpymma 75-79 ner), 8 CK®O 40,1 (75-79 ner), B PD
37,9 (60-64 rona). B nepuozae 2 orMedaeTcs CXOXKHUE
BEJIMYMHBI TIOBO3PACTHBIX MOKa3aTelsX, Ho Mk B PU
MPUXOIUTCS Ha CTAPINYH BO3PAcTHYIO rpymmy 80-84
roga 45,5 na 100 TBIC. COOTBETCTBYIOIIETO KEHCKOTO
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HacesieHus, B CKOO u P na rpymmy 65-69 ner 48,2,
1 41,9 COOTBETCTBEHHO.

Tabmuma 5.

3at6oneBaemoctb 3HO mieiiku MaTKH, Tejia MATKH, IMYHMKA U MOJIOYHBIX 3KeJie3 B palioHax
Pecny6siuxu UHrymerus, B cpegem 3a 2002—2007 rr. (1a 100 Thic. HaceJeHHs)

Teppuropust 3HOIIIM 3HOD 3HOA 3HOMX
HaspanoBckuii paiioH 58 4,6 3,8 25,8
ManroOekCcKuid paioH 2,2 18 1,6 12,2

CyHXEHCKHH palioH 42 2,6 24 18,2
JxerpaxcKuii paiioH 1,0 0,6 04 18
Bomboit HHTEpEC NpPEe/ICTABISIET TaKk M C HEAOydeToM 3aboneBmMx (B CBA3U C
TEPPUTOPUAIILHOE pPACIpEleNieHHe CIIy4yaeB paka  OTHAaJCHHOCTHIO MECTOKUTENBCTBA ISt
u3ydaembix  Jokaigmzanuit.  COrjacHO  JaHHBIM, CBOEBPEMEHHOIO OOpallieHHs K THHEKOJOrY WJIH C

NpUBEICHHEIM B Tabn.5, Hamboilee dYacto OHHU
BcTpeuarorcss B HaspanoBckom u  CyHXEHCKOM
palioHax, pexe - B BBICOKOTOpHOM Jlkelipaxckom
palioHe. B03MOXHO, 3TO CBSI3aHO Kak C pEAKOH
YacTOTOM BBISIBIICHHUS MMATOJOTHUU B JaHHBIX paﬁOHaX,

Y4ETOM MEHTAJIMTETa B OTHOIICHUH YKEHII[UH, KOTOPBIE
HanOoJIee YKOPEHEHBI B 3THX YCIOBHUSIX MPOKUBAHHUS).
3HO MONOYHBIX Kene3 CTAaOWIBHO 3aHUMAOT
MEPBOE MECTO B CTPYKTYPE CMEPTHOCTH YKCHIIHWH OT
3HO B PU taxxe, kak u B PO u CKDO (tabaumna 6).

Tabmuna 6.
JAuMHaMHUKa CTPYKTYpPbI cMepTHOCTH keHuuH oT 3HO B PH.
2007 2017
AOc. yncino % ;ZSTFC') Abc. uncio % 1\};::;0
3HO - Bcero 112 110
3HO MOJIO4HOM KeTe3bI 25 22,3 1 32 29,1 1
[poune 3HO 27 24,1 2 17 15,5 2
KosopekTanbHslii pak 10 8,9 3 8,2 4
3HO xemnynka 8 71 4 7 6,4 5
3HO roJsioBHOTO Mo3ra 8 71 4 18 8
3HO momkey 1o9HOM Kee3b 7 6,3 5 9 8,2 4
3HO tpaxeun, OpOHXOB, JIETKOTO 6 54 6 14 12,7 3
3HO mmmesona 5 45 7 2 18 8
3HO 1eiiku Matku 5 45 7 2 18 8
3HO neuenn 4 3,6 8 2 18 8
3HO smunuka 3 2,7 9 4 3,6 7
T'emo0macTo35! 3 2,7 9 5 46 6
3HO tena MaTku 1 0,9 10 4 3,6 7
Jns  cpaBHeHHMs B JAMHAMUKE [OKa3aTenei [Ipu 3HOIIM B PU mnpu HU3KOM YpOBHE
CMEPTHOCTH  HW3-3a  HEBBICOKOTO  abcomoTHOro  mokazatens (2,5 u 2,0) HaOmogaeTcsl CHIKEHUE

3Ha4YeHHus nokaszarener B PU onpenenum nepuosst 1 —
2002-2007 rr. m 2 — 2012-2017 rT.

JuHamuka «rpyboro» Ha 100 TBIC. >KEHCKOTO
HaceJIeHus nokasaress cMepTHocTH oT 3HO monounoi
JKeJe3bl, IIEHWKH MaTKH, Tejla MaTKW, sudHuka B PU,
CK®O, P®, B 1 m 2 mnepuoapl HaOIIOICHUS.
OTMeuaroTcsi HU3KKE MOoKa3aTeN CMEPTHOCTH OT BCEX
n3ydaembix 3HO B PU. Ilpu 3HOMIXK mnoxa3zatens
CMEpPTHOCTH J>KEHIIWH YyBenuwumics Ha 2,9% 3a
necsatunetre u goctur 10,9 Ha 100 TBIC. )KEHCKOIO
Hacenenus, CK®O mnpupocT mokaszarensi COCTaBHII
8,3%, B PD mokasarenr cHm3wicas Ha 1,3%, HO
HE0OXOUMO OTMETUTH BBHICOKHI ypOBEHb MMOKa3aTes
B CK®O 2 nepuox 20,8, B8 PO 29,0 na 100 ThIC.
HaceJIeHHUS.

nokazatens cmeptHoctn Ha 0,5%. B CK®O
M0Ka3aTesb TaKXKe HECKOJIbKO yMeHbLmics Ha 1,5%. B
P® noxkazarens cmeptHocTd oT 3HOILIM BBIpOC 32
necsatuinetne Ha 4,8% u cocraBma 8,3 Ha 100 ThIC.
xeHckoro Hacenenus. IIpu 3HO tena matku B PU
OTMEYAIOTCSl HU3KHE TI0Ka3aTelid CMEPTHOCTH, 3a
JIECATHIICTAE 3HAYUTEILHOTO H3MEHEHHS MX HE
MIPOU30IIIO, BO 2 TIepro ie MoKa3ares coctaBmi 1,0 Ha
100 TeIC. KeHckoro HacenaeHus. B CK®O nokasarenb
camsuiics Ha 3,0% wu cocrtasun 4,4, B PO nokasarens
cmeptHOCTH XeHIMH oT 3HOTM BrIpoc Ha 6,7% u
coctaBuia 8,6 Ha 100 ThIC. )KEHCKOTO HACEJIEHHUS.
YpoBenr mokazarens cmeptHoctd oT 3HO
ssuuHUKoB B PU Hu3ok u cocraBui B 1 nepuosae 0,9, Bo
2 — om mepuome 2,00 B CK®O anamorumuyHbIit
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rnokazarenb cocrasiser 5,8 m 5,3 Ha 100 ThIC. cocrtaBmser  9,9,u3MeHenuit  3a  10-metue  He
JKEHCKOTO HaceleHus B 1 u 2 mepuojax  MPOU3OLLIO.
COOTBETCTBEHHO, B P® ypoBeHb moKazarens

Tabmuma 7.
JluHaMHKa MOBO3pPacTHBIX MoKa3aTesield cmepTHocTH 0T 3HO Mo0J104HOIi Kesie3bl, eHKH MAaTKHU, TeJ1a
MaTku, asuuyanka B PU B 2002-2007rr, 2012-2017rT.

sopacr | O | 30 | % | 40 [ 45 [50- [ 85 [ 60- [ 6 [ 70- [ 75 [ 80 | o
20 | 34 | 30 | 44 | 49 | 54 | 50 | 64 | 69 | 74 | 79 | w4
1 nepuog
FOM 1 03 | 25 | 69 | 164 | 209 | 328 | 337 | 282 | 382 | 328 | 146 | 264 | 00
O 100 | 00 | 09 | 37 | 92 | 86 | 153 | 125 | 88 | 123 | 146 | 396 | 00
3HOTM | 00 | 00 | 00 | 00 | 23 | 52 | 00 | 94 | 29 | 164 | 73 | 00 | 00
3HOS | 00 | 00 | 00 | 18 | 12 | 17 | 92 | 31 | 117 | 00 | 00 | 00 | 113
2 nmepuof,
M o2 | 16 | 41 | 107 | 154 | 338 | 203 | 695 | 508 | 472 | 631 | 728 1%2'
oM 101 | 08 | 00 | 00 | 55 | 93 | 29 | 135 | 39 | 172 | 45 | 00 | 172
3HOTM | 00 | 00 | 00 | 00 | 00 | 12 | 73 | 00 | 78 | 86 | 135 | 00 | 343
3HOS | 01 | 08 | 10 | 21 | 55 | 23 | 59 | 112 | 00 | 215 | 135 | 182 | 00
B Tabmune 7. OpeAcTaBleHa  JUHAMUKA ~ OOpalaloT BHUMAHHME 3HAYUTENIBLHO  BO3POCHINE

MOBO3pPACTHBIX MOKa3zarenedl cmeptHoctd oT 3HO

3HAUEHUs MOKa3aTeleld CMepTHOCTHU >keHIuH oT 3HO

MOJIOYHBIX JKeJle3, IIEWKH MAaTKH, Tela MAaTKH,
asngEUKOoB B P B 1 w 2 mepmone HaOIOACHMUSA,

MOJIOYHBIX KCJIC3 B CTApIINX BO3PACTHBIX I'pyNIiax.

Tab6muma 8.
CMepTHOCTD OT 3JI0KA4eCTBEHHBIX HOBOOOPA30BAHMIl JKEHCKHX PENPOIYKTHBHBIX OPraHoOB 3a Mepuo.
20022007 rr. (na 100 ThIC. COOTB. HACETEHHS)

Teppuropust 3HOIIM 3HOTM 3HOA 3HOMX
B menom o Pecrry6imke 6,8 54 42 16,9
HazpanoBckuii paiioH 38 18 3,0 9,0
MaroOeKcKuii paiioH 1,0 1,7 1,2 34
CyHXKeHCKHH paiioH 2,0 19 - 45
Jlxetipaxckuii paiion™ - - - -

*BBICOKOTOPHBII paiioH, r/ie ydeTHast HH(pOopMaIys elle He HaJlaXKeHa.

CornacHo JaHHBIM, INPHUBEJCHHBIM B Tabm. &,
HanOonee BBICOKOEe umcno ymepmux ot 3HO
PENPOIYKTUBHBIX OPTaHOB M MOJIOYHBIX JKeJie3
oTMmeuaetcss B HazpanoBckom pabione. Cpenu
JOKaJIM3alMii Ha nepBoM Mecte Haxoautcs 3HO
MoJI04HBIX kene3. 3HO mieliku MaTku BO BceX pailoHax
OoTMeYaeTcs paBHO3Ha4YHO. B ManrobOekckoMm paifoHe
MEHbIIIe Bcero oTMedaeTcs ciaydaeB 3HO Tena MaTku 1
SIMYHUKOB.

3aknouenue. IloryueHHOE HECOOTBETCTBUE B
CcTaTUCTHYeCKOH  wmH(popMarmmum W  HAYEM  He
0o0BsICHIMasi KapTHHA B TEHACHIMAX (BPEMEHHBIX H
BO3PACTHBIX) TIOKa3zaTeliell  CBHACTEIBCTBYIOT O
HEIOCTaTKaX HE TOJNBKO Y4eTa OHKOJIOTHYECKOM
nHQOPMALIMY, HO M B OPTaHM3ALUN OHKOJIOTHYECKOM
MOMOILH.

Crnenyer ormeTuts, uto ¥ 3HO MONOYHBIX kene3
U IEeHKM  MaTKd  SBISIOTCA  BU3yallbHBIMHU
nokanm3anusmMu. CrieoBaTeNbHO, MPOQUIIaKTHIECKas!

HANPaBJIEHHOCTh JEATEIHHOCTH 3JPAaBOOXPAHEHUSI B
OTHONIEHWH  JTHX  JIOKAJIW3alMii  MPaKTUYECKU
OTCYTCTBYET.

[Ipu cpaBHEHUU pa3NUYHBIX MMOKa3aTenei 3a JaBa
nepuoga 2002-2007 u 2012-2017 rr. orMeuaercs
TEHICHITHS K MTOBBITIICHUIO JIOCTOBEPHOCTH
mmoKaszaresiei, YIY4IICHHIO CHCTEMBI  OKa3aHHUs
OHKOJIOTHYECKOH ITOMOIIH, HaJaKUBAHHIO CHCTEMEI
yuera 3HO. Huskume mnokazatenu BbsiBiaeHus 3HO
BU3YaJbHBIX  JIOKaJuM3alMd B  CpaBHEHUU C
aHayormuHbiMu TIoKazatensiMu mo CK®O u PO B
1I€JIOM CBUAETEILCTBYIOT O HEIOCTATOYHOM BHUMAHUH
ruHeKosorndeckoi cimyx6s1 PU x BergBnermoo 3HO
PENPONYKTHBHBIX OpraHoB B PecmyOnnke.

Huskue moxaszarenw CMEPTHOCTH B JIWHAMHUKE

HMEIT  TEeHACHLUI0 K  YBEIMYEHHIO,  4TO
CBHIETEJILCTBYET O  HAIAKUBAHWM  Heperadu
nHpopmanmu 00  yMepmIMX ~ NAUEHTax B

¢ynkuonnpyromwii B PU pakoBelii peructp.
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PAHHSAA TUATHOCTUKA U NOBBIINEHUE SOPEKTUBHOCTH JIEYEHUSA
TPABMATHYECKUX ITIOBPEXJEHUHU ITOYEK 1 MOYEBBIBOJAIUX ITYTEU
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EARLY DIAGNOSTICS AND IMPROVING THE EFFICIENCY OF TREATMENT FOR
TRAUMATIC INJURIES OF THE KIDNEYS AND URINARY TRACT

Summary. The article discusses modern views on the problem of diagnostics and treatment of closed
traumatic injuries of the urinary system. Authors present the results of treatment of 86 patients with closed injuries
of the kidneys and urinary tract. The study included patients with isolated kidney and urinary tract trauma, as well
as patients with polytrauma. The importance and timeliness of implementation of such radiological studies as
multispiral computed tomography and contrast studies are noted. Effectiveness of conservative and surgical
treatment for injuries was analyzed.

AHHOTa].[l/Iﬂ. B cratbe pacCMOTPEHbI COBPEMCHHBIC B3IJISAAblI Ha HpO6J‘I€My JUArHOCTUKM M JICUCHHUA
3aKPBITBIX TPABMATHYCCKUX HOBpe)K,Z[eHI/Iﬁ OpraHoB MO‘IeBbII[CJ'IHTeJ‘ILHOﬁ CHUCTEMBEI. ABTOpBI IpeACTaBIIAIOT
PE3YyIbTAThl JICUCHUA 86 MOCTpaJaBIINX C 3aKPBITBIMU TpaBMaMH IMOYECK U MOYEBBIX nyTeﬁ. B HUCCIICA0OBAHUEC
BKJTIIOYEHBI KaK OOJIbHBIE ¢ M30JIMPOBAHHON TPaBMOM MOYEK M MOYEBBIX IyTEH, TaK U C COYETAHHOW TPAaBMOU H
HOJ'II/ITpaBMOI‘/'I. OTMe‘IaeTCH BaXHOCTb MW CBOCBPEMCHHOCTL BBIIOJHCHHA TaKUX PCEHTICHOJIOTHYCCKUX
HCCHGZ[OBaHHfI, KakKk MYJbTUCTIHpAJIbHAA KOMIIBIOTCPpHAA TOMOFpa(I)I/I}I U KOHTPACTHBIC MCCJICAOBaHUA.
Ipoananuzuposana 3¢ (HeKTHBHOCTh KOHCEPBATUBHOIO M ONIEPATHBHOIO JICUCHHUS MPH MOBPESIKIACHUAX TTOT00HOTO
pona.

Key words: closed kidney injury, urinary tract, isolated trauma, polytrauma, diagnostics.

Knioueswvie cnoesa: 3aKkpboimbie nogpegfcdeHuﬂ noYeK, moueevle nymu, U30JIUPOBAHHAA mpaemd, COYeMaHHas
mpaema, ()uaeHocmuKa.

BBeaenue. B nocienHue roasl TpaBMa OpraHoB
MOUYETIOIOBO CHCTEMBI CTaId 3aHUMATh 0C000e MECTO
B HEOTJIOXHOH ypOJIOTHH. YdYallleHHe TEXHOTCHHBIX
aBapuil MPUBEIO K YBEIMYCHHIO YHCIA COYETAHHBIX
TPaBM, KOTJa CpeId TPOYHX HMET MECTO W
MOBPEXKICHASI MOYEIONOBBIX opraHoB  [6,7,8,10].
AHann3 MPUYHUH CMEPTHOCTH HACENICHHUSI TIOKAa3bIBACT,
YTO TPaBMATHYECKUE MOBPEKACHHS 3aHUMAIOT IEPBOE

MECTO CpeAX MPUUUH CMEPTHU Y JIHL, He AocTurmux 40
JeT, TpUYeM KOJIW4ecTBO MyxX4dnH B 4,4 pasza
mpeBbImaeT yucio xeHuwH [7]. Ilo mureparypHbIM
JAHHBIM JIMI[a, TOJYYMBIINE COYETaHHYIO TPaBMy B
JIOPO’KHO-TPAHCIIOPTHBIX MPOUCIIECTBUIX B 66,6-80%
CIly4acB MMEIOT W yposormdeckyro tpasmy [10,19].
TpynHoctu paHHER JMarHOCTUKH TYIBIX
MOBPEX/ICHUH I0YeK W MOYEBBIBOIALIMX IyTEH,



34 East European Scientific Journal #5(57), 2020

[ |
EESY| |

OKa3aHWE OKCTPEHHOW MEAMIUHCKOW  MOMOIIH,
ompeneineHue  o0bEMa  OKa3bIBACMON  MOMOIIY,
MPOBE/ICHUE JICYCOHBIX MEpPONPHUATHI Bceraa ObLTH
MOPEIMETOM OOCYKICHHS B MPAKTHYCCKOW YPOIIOTUH
[4,12,13].

W3BecTHO, YTO OT CBOEBPEMEHHOCTH H
MPaBUJIBHOCTH TUATHOCTHKH 3aKPBITHIX TPaBM MOYKH
(3TII) m MOYEBBIX WyTEeH, OKa3aHUSI aJCKBATHOU
CIEeUAIN3UPOBAHHOU M€ IUITUHCKOMN TTOMOIITH,
BBIOOpA PALMOHANBHOW XUPYPrHYCCKOH TaKTHKHU
3aBHCAT W HCXOMABI TpPaBMbI. Tarkke HEMaOBa)KHOE

3HaYEHHE HMEEeT CBOEBPEMEHHOE BBISBICHUE U
JIeueHHEe  BO3MOXHBIX  TPO3HBIX  OCJIOKHEHMH
(mocTTpaBMaTH4ecKui,  reMopparudeckuii  IIOK),

KOTOpbIC B TOW WM WHOW CTEICHH HaOIIOMAIOTCS
IIOYTH Y BCEX MOCTPAAABILUX C COYETAHHOM TpaBMOM
moueK W MoueBbIX myTeit [5,9,14,15]. B mureparype
BCTPEYAIOTCA pA3JMYHbIE MHEHUS B OTHOILECHUU
oKazaHus HKCTpeHHoM mnomowmu npu 3TII. Oguu
aBTOPbI NPUIEPKUBAIOTCS TAKTHUKU KOHCEPBATUBHOTO
BegeHnss npu 3TII w cudraroT HEOOXOTUMBIM
BBHITIOJTHEHHE ONIEPATUBHOTO BMEIIATENILCTBA JIUIIb PU
JKU3HEYTpOJKarollleM KpoBoTeueHuH [5], a npyrue
CUMTAIOT, YTO HEOOXOIMMO PACHIHPATH MOKA3aHHUs K
OTIEPaTUBHOMY JIEYEHHIO, MIPOBOJIS
opra”ocoxpanstomue oneparuu [1,17]. OgHako, dnc-
no sedpakrommit ipu 3TII, k coxaneHHUIo, ocTaeTcs
3HAYNTENBHBIM (23-74%) BIUIOTH JO CETOIHSIIHETO
maa  [1,15,16]. Taxxke HEZOCTaTOYHO OCBEIICHBI
Bonpocel 0 mociaenctBusix 3TII B 3aBUCHMOCTH OT
METOJIOB JICYCHUS (omepaTHBHOTO HITH
KOHCEPBATHBHOTO).

BaxxHyro ponb B TOYHOM M CBOEBPEMEHHOMU
JIMarHOCTUKE MOBPEXKICHUI IMOYEK U MOYEBBIX IyTEH,
B OCOOCHHOCTH  COYCTAHHBIX TpPaBM, HIPacT
nanapockonusi. CeromHsi  BUAEOJAMapOCKONHA €
WCIIOJIb30BAaHUEM CaMOM COBPEMEHHOM TEXHUKH,
MOHHUTOPOB  BBICOKOTO paspelieHdss HE TOJIbKO
obecrieunBaeT Hambojee TOYHYIO U 0e30IMHO0YHYIO
JMUAarHOCTUKY BHYTPHOPIOMIMHHOTO Pa3pblBa MOYEBOTO
My3blpsi, HO M IMO3BOJIAET JO ONEpaluu BBISIBUTH
COUYCTaHHBIE TMOBPSXKICHHUS OPraHOB  OPIOIIHOM
nosoct  [16,21]. Ilpu »TOM JaHHBIA  METON
JMUAarHOCTHKY SBIsICTCS HamOosiee WHPOPMATHBHBIM U
YyBCTBUTEIbHBIM [2,3] .

HenocraTounoe 3HAHUE ocoOeHHOCTE
knmuHu4eckoro TeueHuss 3TII, BompocoB paHHel
IMAarHOCTHKM U HEaJeKBaTHOE OKa3aHue ITOMOIIM

MOCTPaJaBIINM, CIOCOOCTBYIOT Pa3BUTHIO
OCJIO)KHEHWI ¥,  CJEIOBaTeNbHO,  YBEIMYCHHUIO
WHBAJIMIW3ALMM, B  OCHOBHOM, CPEAM  JIUI]

TpyaocnocooHoro Bospacta [10,11,18,20]. Takum
00pa3oM, HCXOIs U3 BBIIIECKA3aHHOTO, SBIISACTCS

OYCBUIHBIM HE  TOJIBKO MCIUIIMHCKOC, HO nu
COIMaJIbHOC 3HA4YCHUC HpO6J’[eMLI paHHeﬁ
JUArHOCTUKH n JICUCHUA TpaBMaTHYCCKUX

MOBPEXKACHUHN MOYEK U MOYEBBIBOJSIINX ITyTEH.
Ieanb. PadHss OuarHOCTHKA W TOBBIIICHUE
3¢ dekTHBHOCTH KOMIUIeKCHOTO Jieuenus 3TII u
MOYEBBIX MyTEH MyTeM H3Y4YEHHS OCOOEHHOCTEH HX
KIIMHUYECKOT0 TEYEHHs, a TakKe pe3yJIbTaToB
COBPEMEHHBIX METOJI0B HUCCIIeI0OBaHUS y

MIOCTpaIaBIIHX.

Matepuan u MeTOAbI HccJefoBaHusA. B
HACTOSIIEe HMCCIICOBAHUE BKIIOYEHO 86 MalMEeHTOB,
HaXOJMBLIMXCS Ha JiedeHMH B CamapKaHJICKOM
¢mmmane Pecrmy0nmMkaHCKOTO  HAy4HOTO — IEHTpaA
SKCTpeHHOH MeaumuHckoi momomu (CO PHIIDMIT)
3a mepuox ¢ 2012 mo 2020 romel C 3aKpHITOH
HU30JIMPOBAaHHOW W COYETAaHHOW TpaBMOM IIOYEK U
MOYEBBIX IYTEH, OCIIO)KHEHHOW 00pa3oBaHHEM
3a0promHHONd rematombl (317) wimm 3a0promMHHON
yporematomsl (3VYI'), remomepuTroHeyma, MOUYEBOIO
3aTéKa WM MOYEBOTO NIEPUTOHUTA.

Myxuun Obuto 57 (66,3%), keHumH — 29
(33,7%), cpemHuii BO3pacT MAIMCHTOB COCTABHUI
43,7179 gner. Ilytu mnocTymieHus OONBHBIX B
CTallMOHAP: CITY’K00W CKOPOU TIOMOIITH JOCTaBIeHHI 60
(69,8%) GompHBIX, ocTanbHBIE 26 (30,2%) mOCTynwIIN
CaMOTEKOM.

B OONBITMHCTBE CIIy4yaeB MIPUYUHOM
TIOBPEXICHUH ObuTH JOPO>KHO-TPAHCIIOPTHBIC
npouciectBusi - 49 (57%), ObrtoBbie TpaBmbl - 20
(23,3%), mpomsBoacteeHHbie TpaBmbl - 5 (5,8%),
criopTHBHBIE TpaBMbI - 3 (3,5%), KpUMHHOTCHHBIE - 2
(2,3%), sitporennsie - 7 (8,1 %) cny4aes. Y 8 (9,3%)
MOCTpaIaBILIMX HAOII0AAJICS TPaBMaTHUECKHH 0K, a Y
5 (5,8%) - remopparuyeckuii mok. Bce GonbHbBIE B
npuemMHoM otaenenun CO PHIOMII npu nepBudyHoM
OCMOTpE KOHCYJbTHPOBAIHNCH COOTBETCTBYIOLINMH
CMEXHBIMH  CICIHAJINCTAMH ¥ WM, COIJIACHO
BEIPaOOTaHHOMY ANTOPUTMY JIMarHOCTHKH,
TIPOBOANIINCH HEOOX0ANMBIE HCCIIEOBaHHUS.
OueHnBaIoCh COCTOSTHHE TeMOJMHAMHIECKUX
mokasaresiei, mpousBogwioch Y3U modek wu
MOYEBBIBOAAIINX ITyTEH, OPraHOB OPIOLIHOM MOJIOCTH,
a TaKKe PEHTTCHOJIOTMYECKUE HCCIIeIOBaHHs, B TOM
yucine M MYJBTHCIHMPAJbHAs  KOMIIBIOTEpHAs
tomorpadus (MCKT). B 3aBucuMOCTH OT CTEmeHHU
TSDKECTH M JIOKAJHM3alUH TPaBMbl OOJbHBIE OBUIN
pasziesieHbl Ha cileAyroniie rpymmnsl: 1-1 rpymma - 21
(24,4%) GONBHBIX C M30JIMPOBAHHON TPAaBMOH ITOUYEK U
MOYEBBIBOAAIINX MmyTeit; 2-s1 rpymma - 58 (67,4%)
OOJIBHBIX C COYCTAaHHBIMH TpPaBMaMmH, 3-s Tpymma —
MoCTpaaBIiue ¢ moaurpasmoi - 7 (8,1%).

PesyabraTrhl  ucciaenoBaHusi.  DuszukanbHOE
WCCIIEJIOBAHNE MPOBOJMIOCH HAMH BO BpeMs WU
rmocJje cTaOMIM3auu o011ero COCTOSIHHS

noCcTpaaaBmux. ECITM manueHT HaxoquiIcs B CO3HAHUH,
HAMPSIMYIO COOMpalid aHaMHE3, U3ydald MEXaHH3M
BO3HUKHOBEHHsI TpaBMbl. B NpPOTHBHOM ciiydae
WHPOPMAIIUIO MMOTyYaIHd Y OYEBUALICB HIIH IIEpCOHAIA
CKOpoM  MemuuMHCKOW  mnomomu. Ilpm  sTOM
KIMHAYEeCKas KapTUHA B 3aBUCUMOCTH OT BUJA,
JIOKAJTU3aIMH TPABMBI U CTEIICHU TSDKECTH ObLIAa OYCHB
pasHooOpa3Has. ['emarypus - Kak OCHOBHOWM
KJIIMHUYECKUI MpU3HAaK - B TOM WM MHOM CTENeHU
HaOmonanach y 92% OG0MbHBIX, HA OO B TOSICHUYHOM
00JTacTH TOpaXEHHOW CTOPOHBI JKAlOBANUCh 75%
MMOCTPATABINNX, MPHUITYXJIOCTh B MOSICHUYHON 0071aCTH
BbUsiBIIeHAa y 41%, KpOBOIOATEKW B IOSICHUYHOM
obmactu — y 32%, Oomp B xuBore — y 28%,
MIPUITYyXJIOCTh BHU3Y *KHUBOTa — Yy 19%, KpoBOmOATEKH
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BHU3Y XHUBOTa — y 22% U AU3ypUYECKHUE SIBICHUS y
36% uccnenyemblx.

Ilpn coueraHHON TpaBME MJIsL TOTO, YTOOBI
OIpEeNIeNUTh CTENEeHb MOBPEXJACHUS MOYEK, MOUEBBIX
MyTed W JIpYyTUX OpPraHOB, a TaKXKE OKOHYATEIIHHO

YCTAHOBUTh  JWArHO3, HapsiAy C  KIMHUKO-
1ab0paTOPHBIMHU HCCJIETOBAHUSIMU, HAMH
BBIMIOJHSJIUCh U PEHTTCHOJNOTMYECKHUE  METO/IbI
obcmenoBanmss, B Tom uymcne u MCKT. Ilpu

MOJO3pEHNH Ha Hanauuue cyOkancyispHod, 317 umm
3VT, Korua OIPEAEIIIOCH OTrpaHUYEHUE
MOJBM)KHOCTH IOYEK, «Pa3MBITOCTH» KOHTYPOB MOYEK,

BBISIBJICHBI ITOBPEXKICHHS [IOYEK PA3IMYHON CTEIICHH,
OCJIO)KHEHHbIE 3a0prommHHON remaromod (16) wu
yporemaTtomoii (8).

W3onupoBaHHas TpaBMa MOYEK UMeNa MECTO B 9
(10,5%) cmygasx, TpaBMa MoueToqHHKA — B 5 (5,9%),
TpaBMa MOYEBOTO Iy3bIpsi Habmomanack y 7 (8,1%)
MMOCTPAJABIINX. B OCTaNBHBIX CIy4asx TpaBMa MOYEK
W MOYEBBIX IyTEH COYETANNCh C TPaBMaMH OPraHOB
OpromrHoi monoctu —y 21 (24,4%) moctpanasiero, y
16 (18,6%) mauueHTOB - ¢ TpaBMaMu KOCTEH Taza U
1mo3BoHOYHUKA, B 18 (20,9%) caywasx - ¢ yepemnHo-
Mo3roBoii TpaBmoi, u em€ B 3 (3,5%) - ¢

BeIsiBIIeHHbIE B 33 (38,4%) cnywaeB, Hapagy C  HOBpeXICHUSAIMH TpyaHod xmetku. Y 7 (8,1%)
0030pHoii yporpadueit wmn MCKT mpousBoauiaoch 1 HOCTpagaBIIMX — Oblla  TsDKenask — [OJUTpaBMa,
KOHTpacTHOe uccienoBanue. [Ipu stom y 9 (10,5%)  HecoBMecTnMas ¢ u3Hbio (Tabin.1). Becem OombHBIM
MOCTPAJaBIIUX BBICTUTENbHAS QYHKIMSI O0CHX TIOYeK  OKa3aHa  COOTBETCTBYIOHIAS  KBATH()UIIMPOBAHHAS
He Oputa HapymeHa. Y octambHBIX 24 (27,9%)  crnenuanu3upoBaHHAs IOMOIIb.
Tab6muma 1.
Pacnpesesienne MOCTPAaaBIINX € MOBPEKICHUSIMU OPTaHOB MOY€M0JI0BOI CHCTEMBI.
No TpaBma 1o4Yek 1 MOYEBBIX ITyTEH Ywicito 0OTBHBIX
H3onuposannas mpaema
1 M30mpoBaHHast TpaBMa IOYKH 9 (10,5%)
' M301mpoBaHHas TpaBMa MOYCTOYHHKA 5 (5,9%)
M3onupoBaHHas TpaBMa MOYEBOTO MTy3bIPS 7 (8,1%)
Couemannas mpaema
CoueraHue ¢ TpaBMaMH OPraHoOB OPIOIIHOH MOJIOCTH 21 (24,4%)
2. CoueraHue ¢ TpaBMaMH KOCTEH Ta3a M MO3BOHOYHUKA 16 (18,6%)
CoueTaHue ¢ YepeImHO-MO3TOBOM TPaBMOI 18 (20,9%)
CoueraHue ¢ MOBPEKICHUSIMH TPYIHOM KJIETKH 3(3,5%)
3. Ionumpaema 7 (8,1%)
Bcero 86 (100%)
Hamu onpeneneHbl KpuUTepuu Uil  BbIOOpa  NPOTUBOIIOKOBBIE MEPOINPHSTHS, YTOOBI BBINOJHHUTH
MOKa3aHUH K OINEPaTHBHOMY M KOHCEPBATUBHOMY  OIIEPAIMIO P OJArONPHUSTHBIX YCIOBUSIX.
neueHmto moctpagaBmux ¢ 3TII.  Tak, 1mpu ITpn H30JINPOBAHHBIX TpaBMax MIOYEK
W30JMPOBAHHBIX  TOBPEXICHUSAX  IOYEK  TPH  KCHOJB30BAIM  IMOSICHUYHBIM  jocTyn. B ciyuae

YAOBIETBOPUTENLHOM OOIIIEM COCTOSTHUH, OTCYTCTBUU
MAaCCHBHOTO KPOBOTECUCHHUS M MOYCBON HUHPUIIBTPAITUH
MPOBOIWIIACH ~ KOHcepBaTHBHass  tepammsi.  OHa
BKITIOYaJia B ce0s MMOCTEIBHBIN PEKUM B TeueHne 110 21
CYTOK, IPUHSITHE MeP 110 MPEKPAICHHIO KPOBOTCUCHUS
(BBeIEHUE TEMOCTATHYCCKHX CPEICTB, TMEpETHBaHUE
KPOBH W IUIa3Mbl), Ha3Ha4YeHHE 00e300JIMBAIOIINX
CPEeICTB, aHTHOMOTHKOB IITUPOKOTO CIEKTpa JeHCTBUS,
a TaKKe TUHAMMYECKOe HaOJII0OeHHE 3a IT0Ka3aTeISIMU
reMoJMHaMuKU (ITyJIbC, apTepuaibHoe aAasienue, Hb,
MPOTPOMOMHOBOE BpeMs W HWHJEKC). VHTeHCHUBHas
reMarypusi, YyXyJIIIEHHEe COCTOSIHUS  OOJBHOTO,
MOJIO3PEHNE Ha COYETAHHOE TMOBPEXKJCHHE TOYEK,
MOYEBBIX IyTed W OpraHOB OpIOMIHOHM ITOJIOCTH,
KOCTHO-CYCTaBHOW CHCTEMBl WIU TPYAHOH KICTKH

SABJIAIUCH IIOKa3aHUuEM JUIA HCOTJIOKHOT'O
XUPYPruieCKoro BMemaTejabCTBa, T.K. CBOCBPEMCHHOC
XUPYPruieCKoe€ BMELIATCIILCTBO IHPU  3aKPBITOM

MOBPEXJEHNUU MTOYKU MIOMOTaeT HE TOJIIbKO COXPAHUTh
00NBHOMY J>KH3HB, HO M CHACTH IOYKY. B Kaxkmom
KOHKPETHOM Ciy4yae TpaBMbl HAMM YCTaHABIIMBAJICS
(akT HaMMYMA ~ KOHTPJATEpadbHOH  TOYKH |
omeHuBaJoch €€ (yHKIMOHAIBHOE CcOCTOsIHHE. B
Cllydae TOCIUTATU3AIMH OOJBHOTO B CTAaIlMOHAP B
COCTOSIHUM II0OKAa MapajyIeJIbHO IPOBOAMIUCH U

NOI03PEHHsI Ha COYETAaHHOE IMOBPEXKACHHE TOYeK U
OpraHoB OpIOIIHO TOJIOCTH BBINOJNHSIINA CPEANHHYIO
JIarapoTOMHUIO.

U3 Bcex OompHBIX (N=86), B OCTpOM THEpHOAC
HaXOJISIIIIXCS Ha  CTallOHapHOM JICYCHUH,
KOHCEpBaTHBHOE JieueHne mpoBoamwiochk 39 (45,3%)
MOCTpaIaBIIuM, a ornepatuBHoe seueHue — 47 (54,6%)
6onpHBIM. [Ipu pa3peiBe PUOPO3HON KaICyIbI TOYKH C
HOBPEXICHUEM napaneppanbHoit KJIETYATKH
OTIepaTUBHOE BMeNIaTeNbCTBO BhIMoHEHO 9 (10,5%)
6onbHBIM. IIpu pa3pbiBe MapeHXHMbI IOYKH 0e3
NPOHUKHOBEHUS! B YalleYHO-JOXaHOYHYIO CHCTEMY
(4JIC) mpoonepupoBano 11 (12,8%) GonpHBIX, MpHU
pa3phIBe MTOYEYHOH MapEeHXUMBI C IPOHUKHOBCHHUEM B
WIC Bcem 8 (9,3%) mocTpaJaBIIUM BEIIOJHEHO
OpraHOCOXpaHsIoNIee OlepaTUBHOE JieyeHne. B 3
(3,5%) cnywasx mpousBeleHa HEPPIKTOMHUS 10
NIPUYMHE  MHOXXECTBEHHBIX  pa3pelBoB  (2) u
pasmozxenus (1) mapenxumsbl mouku. [Ipum TpaBmax
mouerounnka B S5 (5,8%) ciydasx BBINOJIHEHA
HepocTOMHSI €  TOCHenylouled IUIaCTHKOH B
OTAAJICHHOM  TEpUOJIE. WHTtpanepuroHeanbHbie
Ppa3psIBEI MOYEBOTO My3bIps ¥ 5 (5,8%) mocTpagaBmmx
TpeOOBaJK MPOBEJCHUs YIIMBAHHUS pPa3pbiBa CTCHKU
MOYEBOTO Iy3bIPsi C HAJIOXKEHHEM LucToCcTOMBI. [Ipn
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9TOM B | ciydae paspblB CTEHKM MOYEBOIO ITy3bIps
YILWT Janapockonuueckum mytem. B 2 (2,3%) ciryuasx
9KCTpaNepUTOHEANbHBIN pPa3pblB CTEHKH MOYEBOTO
ny3eipst Il crenenn (mo AAST — AmepukaHckas
acconuanysl XHPyprudeckod TpaBMbl) JIMKBHIMPOBAH
IyTEM TPAaHCYPETPAIbHON KaTeTepU3allMi B TCUCHHUE
14 mueii.

[Ipu mpoBeneHWM OUEHKH A(PPEKTHBHOCTH
BBIODAaHHOTO  METOZa  JICYCHHS MBI IIPOBEIH
CPaBHHTENbHBIH aHAM3 CPOKOB TOCHHUTAIU3ALNN

6onpHbIX ¢ 3TII U MoueBbIX HMyTed NHpu KOHCEpBa-
TUBHOM M ONEpaTUBHOM JieueHMH. Tak, mpu
KOHCEPBaTUBHOM JIeUeHUH CpeaHuit
MPOJOJDKUTEIBHOCTE  MpeObIBaHUSA  OOJBHBIX B
craionape B 1,8 pasa Gonpure (p<0,01), wem npu
omepaTHBHOM JjedeHHH. Ilpm  KOHCepBaTHBHOM
JICYSHUH CPEAHSAS IPOJOIDKUTEILHOCTh IPEOBIBAaHNS B
cranuonape ocrtaBmia 18,8+2,7 cyrok, a mpu
XUPYPrHIECKOM OpraHocoxXpansromemM tedeHnd — 10,3
+1,5 cyTok.

BeiBoasl. Takum oOpazom, obpazoBanue 31" wim
3VT npu MOBpeXIEHUSX MOYeK W MOYEBBIX MyTei
MOJKET OTATOINATh TeYeHUE TPaBMaTHUECKON 00JIe3HU
U TIPUBECTHU K YXYAIIEHUIO COCTOSHUS MOCTPaIaBIINX.
IlosToMy TmIaTenbHOE  M3Y4YEHHE  KIMHUYECKOM
KapTHHBIL, Ta00PaTOPHBIX aHHBIX U pe3ysibTaTtoB Y3,
MCKT npu TpaBMax @OYEK MU MOYEBBIX NyTel
CIIOCOOCTBYET ~ CBOEBPEMEHHOMY  OIPEICIICHHUIO
CTEIICHHU TSHKECTH TPAaBMbI U BBIOOPY TAKTHUKH JCUCHUS
O6ospHBIX. HaMu ycTaHOBIEHO, YTO JIMTEIBHOCTh U
3¢ PEeKTUBHOCTD CTaIMIOHAPHOTO JICYCHUS
noctpagasmux ¢ 3TII B ocTpblil mepuoa 3aBUCAT OT
BBIODAaHHOW JICUEOHON TaKTHKH. XHPYPrU4ecKoe
JieueHHe oOKasajgach 3()()EeKTUBHEE KOHCEPBATHBHOIO
MPH AJUTENBHOCTH TocnuTanu3anuu a0 10 cyTok npu
XUPYPrUYeCKUX BMEIIATEeNbCTBAX U CBbINIE 15 cyTOK
MIPY KOHCEPBATUBHON TAKTUKE BEICHUS.
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®AKTOPBI, OIPEAEJAIOINHUE KAYECTBO AJAIITAIIMA ITAIIMEHTOB K
CTAIMOHAPHOMY JIEYEHHUIO

Katsova G. B., Moskovtseva N. I., Maleyeva N. P.
Orenburg state medical University
Russia, Orenburg

FACTORS DETERMINING THE QUALITY OF PATIENT ADAPTATION TO HOSPITAL
TREATMENT

Annotation. If hospital treatment is necessary, there is often a violation of adaptation to changes in the
patient's living conditions and role status. This makes it necessary to study and minimize the factors creating a
stressful situation in hospital treatment. In this study, a survey to solve this problem was conducted. The most
important reasons reducing the process of adaptation to hospital stay were found out.

AHHOTa].ll/lﬂ. HpI/I HeO6XOZ[I/IMOCTI/I CTalMOHAPHOT'O JICUCHHA Y4CTO BO3HUKACT HApPYHICHUC aAalTalluu K
U3MCHCHHUIO yCJIOBI/Iﬁ JKU3HU W POJICBOI'0 CTaTyca MNalueHTa. DTO 3acTaBiIsIET n3yd4aTb U MHUHUMU3UPOBATH
(baKTOpLI, CO3Jaro1ue CTPECCOBYIO CUTYallHUIO MTPU JICUCHHUU B CTAllMOHAPC. B JaHHOM HCCJICIOBAHUU MPOBEACHO
AHKCTUPOBAHUC [JIs1 PECHICHUA ITOM HpO6J’IGMbI. BrisicHeHbI Han6onee Ba)XXHBIC MPUYMWHBI, CHUXKAIOMIUE MTPOLECC

ajlanTanuy K mpeObIBAaHUIO B CTallMOHAPE.

HeO6XOI[I/IMOCTI) CTallMOHAPHOTO JICUCHUA, IPU COCTOSIHUN JII00011 TSHKECTH nanueHTa, BCCraa sABJISACTCA AJIA

HEro CTPECCOBOM CUTyalUE.

Knrouesvie cnosa: cmayuoHaproe jedenue, adanmauuu, ncuxouocus 061/{46Huﬂ.
Keywords: hospital treatment, adaptation, psychology of communication.

B obecrieuennn 6;1aronpusATHOrO NCX0/a JICYEHUS
OOJIPHBIX BaXKHasi pPOJIb TPUHAJICKUT KOPPEKINUH
HapyIIeHWH TIPOIECCOB afaNTallil K  YCJIOBHAM
OpraHu3aIiy Je4eOHOTo mpoIiecca.

Jaxxe B yUpEeXXKACHUH, TI€ MNPHICPKHUBAIOTCA
CaMBIX TYMaHHBIX MPHUHIMIIOB KU paboTaeT caMbli
JICNIUKATHBIN MEepCOHAN, MEHSETCS POJIEBOW CTaTyc
6onmpHOr0. OH yTpayMBaeT IIPaBO  OIPENEIATH
Xapakxrep CBOHUX TIOBCETHEBHBIX JeCTBHH,
CTaHOBHUTCS, B OINPEIEICHHOM CMBICIIE, 3aBUCHM OT
MEAUIIHCKOT O NepcoHana. 9to HEPEeaKo
COTIPOBOXKIAETCS JENPECCUEl, CTPaXxoM, HapylIeHHEM
aJIlalTalMOHHBIX peaknuii. B 3aBucuMocty oT mosa,
BO3pacTa, OCOOCHHOCTEH XapakTepa, COIMAIBLHOTO
MOJIOXKEHNsA, 00pa3oBaHUS M MPOPECCHH BO3HUKACT
IIMPOKHWH JUara3oH aJalTHBHBIX IICHXOJOTHYECKHX
peakmmii. HanGonpmme TpyaHOCTH ¢ ajanTanuedt y
MAIeHTOB BO3HHWKAIOT B TMEPBBIE 4Yackl W JHHU
TOCHUTATH3ALNH.

B mHameii paboTe MBI TOMBITAINCH BBISCHHUTH
HanOoiee BaKHBIE JUIS  TAIIMEHTOB  (PAKTOPBHI,

BIMSIOIINE HA aJalNTalHIo K yCIOBUSIM NPEObIBaHUS B
cTranuoHape. B xone nccnenoBaHus ObUIO MPOBEICHO
ankerupoBanue 30 OONBHBIX, HaXOJMMXCA Ha
CTaI[IOHAPHOM JICUCHHH B OTJIEJICHUH Y IbMOHOJIOTUU
o0acTHOM KIMHHMYEeCKOH OonpHMIEI T. OpeHoOypra.
AHKeTa  cocTaBlieHa  COTpyIHHKamMu  Kadeapbl
CECTPHHCKOTO nena OpeHbypreckoro
rOCYAapCTBEHHOI'O MEIUIIMHCKOTO YHUBEpPCHTETAa W
cofiepkajla  BONPOCHI,  JalOlIMe  OTBETHl  Ha
IIOCTABJICHHBIE B MICCIICAOBAHUHU BOTIPOCHI.

Kak moxa3ano aHkeTHpoBaHMe, HeEyn00CTBa
MIAIMEHTOB BO3HUKAJIH YK€ B IPHEMHOM II0KOE U OBbUIN
CBsI3aHBI C HEOOXOJMMOCTBIO CMEHHUTH CBOIO Ooiiee
yIOOHYIO M IPUBBIYHYIO OCXKIY Ha OOJbHUUYHYIO. B
JajbHEHIeM, I0JIb30BaThCsl IMOCTENBHBIM OelbeM,
KOTOpOE€, Kak TpaBWiIO, OTIMYAETCS HEBBICOKUM
kadecTBOM. IIpm amketupoBanmm 11 manueHTOB
(6,67%) ormermnu 3TOT (aKTOp, KaK BaKHBIM JUIA
aJlanTalyy K CTAllMOHAPHBIM YCIOBUSIM.

Kpome Toro, BaKHBIM [Uisi OOJBHBIX OKa3aJcs
JeuyT moMenieHNiH M MEAMIIMHCKOTO IIepCcOHaa,
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4yToOBl OpraHW30BaTh IIPUEM BaHHbI WIM JAylla
MOCTYNAIOIINM MallueHTaM, 00eCIIEYUTh BO3MOKHOCTh
WHAUBUAYAIbHOTO ruruenunueckoro yxona (13,33%
OIPOLICHHBIX).

CambiM BaYKHBIM ¢axTopom 33,33%
AQHKETUPOBAHHBIX OTMETWJIM CTPax HEM3BECTHOCTH B
MEepBBIC OHH TOCHHUTAIN3AIMU, YTO COOTBETCTBYET
pe3ynbTaTaM MOX0XKHX HCCIICAOBAHUH.

ITpn MPOBEICHUN aHKETUPOBAHUA MBI
MHTEPECOBAIMCH BONPOCAMU OOIIEHHS MAIllMEHTOB U
BIIMSTHUEM 3TOro (hakTopa Ha IPOLECC aanTalud K
CTallMOHAPHOMY JieueHHo. [Ipu aHamu3e OTBETOB
BBISICHHJIOCH, YTO OTCYTCTBHE ITOJTHOIIEHHOTO OOLICHUS
U3-3a pa3Nuyuil XapakTepa, MHTEPECOB MM OBICTPOI
CMEHBI cocelell MO MajaTe BCIICACTBHE BBIIHCKHU 110
OKOHYAHMIO JICYECHUSI OTMETHIIH, KaK OTPHIATEIbHBIN
(axTop TombkO 3,33% OGospHBIX. OMHAKO 3TO HYXHO
YUUTBIBaTh, TaK KaKk 3TO HE IMO3BOJIIET OCBOWTH
IpaBWja W HOPMBI HOBOTO pOJIEBOTO CTaTyca Ha
HpUMEpE OKPYKAOIIUX.

Apnanranys nanuenTa K 00JbHUYHONH 00CTaHOBKE
HEe JOJDKHA OBITh IUIsi Hero Ooublioi Harpyskoi. C
MEepBBIX 4YacoB NpeObIBaHHS B CTallMOHape OONbHBIC
JKIYT OT TIEPCOHANa NPOSBICHUH 3a00ThI, CTPEMIICHUS
COTPYJIHHMKOB CTallMOHapa OOECIeYUTh HE TOJIBKO
MOJIHOLICHHOE JICYEHHUE, HO M €ro ObIT, OPraHu30BaTh
TIOJTHOLICHHBIA ¥ CBOEBPEMEHHBIN YXOJI.

[MoxyanTs HEOOXOANMEBIE CBEICHHUS, COLUATBHYTO
MOAJIEP)KKY OT IIEPCOHANA, B HEKOTOPBIX CIydasx
Takke OBIBACT CIOXKHO, YTO OOBSICHSIETCS HE
YKOMIUIEKTOBAHHOCTBIO ~TIEpCOHaTa B  OOJIBHUIIE,
Heperpy>KeHHOCTb MEIUIIMHCKUX pabOTHHKOB,
pa3BUTHEM B  CBSI3M C  OTUM  «CHUHJpOMA
OMOIMOHAILHOTO BBITOPAHUS». AHaIM3 pe3yJbTaToB
AHKETHPOBAaHUS TMOKa3al, uto 16,67% OONBHBIX
yKasajgu 3Ty NPUYMHY KaK BaXHYIO HpPH pEIIeHUH
BOIIPOCA CMEHBI CTAIIMOHAPHOTO JICUCHUsI Ha JICYCHHUE B
amMOyJIaTOPHBIX YCIIOBUSIX. Henocrarounas
OCBEIOMJICHHOCTh TAllMeHTa O CBOeH OOJe3HH U
MeToJax ee JIEYeHHsl 4YacTo NPHBOAAT HUX K
(hopMHUpPOBAHUIO TICHXOTEHHOU sATporeHnu. [TprauHoM
€e MOJKET OBITh HEOCTOPOXKHOE CIIOBO MEIUIMHCKOTO
MepcoHaa CIy4aifHO IIONaBIIasi Ha Iiaza OOJbHOMY
WIM €ro pOACTBEHHHKY HcTopus Ooseznu. Yarme
NICUXOTEHHAs! SITPOr€HHs Pa3BHBACTCSl Y BHYIIAEMBIX
aroneit. K siTporeHusM NPHBOAMT BMEIIATENHCTBO
JOOpPOBOJIbHBIX ~ TMOMOLIHMKOB,  HE  HMMEIOLIUX
MEIUIMHCKOT0 00pa3oBaHus. B 3THX ciydasx MOXeT
MOMOYb  YYyTKOE  OTHOIIEHHWE  MEIUIMHCKOTO
HepcoHaa, 3HaHHE um TICUXOJIOTHYECKUX
0COOCHHOCTEH MaIeHTa, aBTOPUTET Bpaya.

Kpome TOro, mamMeHT ~ CTalKMBaeTcsi C
TPYIHOCTSMH BBIIIOJHEHUS 3a]a4, MPEANoJIararoniux
MIOMOIIIb CO CTOPOHBI OKpYyKaromux. Yarie Bcero 3To
BOIIPOCHI caMooOciyxkuBaHus. OpHaKo B HalleM
UCCJICJIOBAaHUU HU OJMH U3 NAlMCHTOB OTAEJICHUS He
yKa3zal Ha OTCYTCTBHE IIOJIHOIIEHHOTO yXoJia CO
CTOPOHBI COTPYJHUKOB OT/ICIICHHUSI.

OnpeneneHHble  TPYOHOCTH, OCOOEHHO st
BO3pAaCTHBIX ManucHTOB, BO3HHUKAKOT mpu
HEO0XOIUMOCTH o0y4ueHus MIPUMEHEHUIO HE
MEIMKaMEHTO3HBIX METOJIOB 00e3001MBaHus,

UCIIOJIb30BAHUIO PA3JIMYHBIX armaparoB, OOy4YeHUs
npueMaM  yXxojJa, OCOOEHHOCTSIM  mNHUTaHusi. B
MIPOBEAECHHOM HccaenoBaHuu  3,33% ONpOIIEHHBIX
yKa3ajdu 3TO Kak (haKTOp CHIDKEHMS ajanTalud K
CTaI[IOHAPHOMY JICICHHIO.

BaxHO NOMHHTB, YTO MAaIMEHTHl YyBCTBYIOT
OTCYTCTBHE  aJCKBaTHOM  oOpaTHOW  CBSI3M  C
MEIUIMHCKHM TEPCOHAIOM. OTO  OTPUIATEIHHO
CKa3bIBAaCTCSI ~ HA  IIPOIECCE  BBI3JOPOBICHUS.
MenuuuHckue — paOOTHMKM — JIOJDKHBI  BIaJIeTh
HaBbIKAMK OOIIEHMs, 3HATh OCHOBHBIE (HaKTOPHI,
o0Jyieryaromye ero, Takue Kak pacIoJIOKEHHOCTb
co0eceTHUKOB Jpyr K JApPYry, B3aUMOIOHMMAaHHE
MEXAYy HHMH, JOCTATOYHOE BpeMs [uisi OOIIeHHs,
yMEHHE FOBOPHTH C MAI[IEHTOM SICHO U JJaKOHWYHO[ 1] .

He MeHee BaXXHO yMEHHE CIyIIaTh cOOCCEIHNKA,
MIPOSIBIISITH MHTEPEC K ero jkanobam. Bo Bpems Gecenpl
C BpauoM WJIM MEIHWIHWHCKOW CecTpoil OONbHOM
HaJeeTcsl TMONYyYUTh YBEPEHHOCTh B  OKa3aHWHU
KBTM(UIMPOBAHHONW TIOMOIIM, CHATHH CTpaxa,
OecrokoiicTBa [2]. Ha HemocTaToOYHOCTh CBEICHHUH O
3a00JIeBaHUY, BO3MOXKHOCTSIX JICYEHHs, KOTOpBIE
NaOyuCeHTHI IMOJYYaroT OT MCIAUIMHCKHUX pa6OTHI/IKOB
ykazanu 13,4% aHKeTUPOBaHHBIX.

ITonHOIIEHHOE oOrieHue MEIUIITHCKOT O
IepcoHajda M MAaIMeHTa YacTo 3aTpylIHseTcs Hu3-3a
pasHMIBI B BO3pacTte, KyJIbTypHOM  YPOBHE,
BEPOHCIOBEIaHNN, HApYIICHHH peYd y MalneHTa.
3HAYNTENbHYIO PO B CHCTEME B3aUMOOTHOIICHHI
MEIUIMHCKUX pPAaOOTHUKOB M TMANWEHTa WrPaoT
JIMYHOCTHBIE XapaKTEPUCTUKU Bpada, MEAWIMHCKOMN

CeCTpBl, MANUEHTa, a TaKKe OCOOCHHOCTH ero
3aboneBanus. [lpu BeIOOpe GoOpMBI OOWIEHUS C
IIAIUECHTOM HeO6XOI[I/IMO YUUTbIBATh €ro

SMOLMOHAILHOE COCTOSIHUE, UHTEIUICKT, 00pa30oBaHue,
npodeccuio, 0cO0eHHOCTH JTUYHOCTH. K coXalleHHo,
BOTIPOCaM TICHXOJIOTUU OOIIeHHsI B 00pa3oBaTeIbHBIX
MCOUIIMHCKHUX y‘IPE)K}IEHI/IHX yI[eJ'If[eTCSI HEAO0CTAaTOYHO
BpemeHu. OOpazoBaHHE B OCHOBHOM HAIpaBJICHO Ha
moiydeHne Mpo(eCCHOHANBHBIX 3HAHUNW W YMCHUH.
BeccrnopHo, Bcerja Ba)KHBI clienuaibHbIE
mpo¢)eCCHOHANBHBIC 3HAHHWS W HABBIKH, OJHAKO WX
MOJKET OBITh HEOCTATOYHO IPHU OTCYTCTBUH YyTKOCTH,
MIPeayPeTUTeILHOCTH, BHUMAaHUS,
nobpoxenarenbHOCTH. (OCOOEHHO O5TO BaXXHO B
YCIOBHUSIX OKa3aHMsl CTAl[MOHApPHOW MEIUIIMHCKOMN
nmomMoIu, OFpaHHHHBaIOHIeﬁ O6I.[ICHI/IC C pO}:[HI)IMI/I nu
6mu3kumu [3].

HI/I‘IHOCTHLIG XapaKTepI/ICTI/IKI/I MCOUIIUHCKHUX
PpabOTHHUKOB, METOIBI UX PAaOOTHL, CTHIb €€, YMCHUE
oOpamatecsi ¢ TalHeHTaMH. BrajeHue TeXHUKOU
MICUXOJIOTHYECKOW paboTHI ¢ OOJBHBIMU caMo 1o cede
MOXET  CIYXHUTb  JIEKapCTBOM,  OKAa3bIBAIOILUM
HCIEIAIONIee eHCTBUE.

B3anMooTHOIIeHUsT MEXIy MeApaOOTHUKAMHU H
pO}]CTBeHHI/IKaMI/I TTAIIUECHTOB TAKXEC SABJIAKOTCA Ba)KHOﬁ
npoOeMoi MEIUIIMHCKOH CTalMOHApHOM
JCOHTOJIOTHH, KOTOpBIe JOJI)KHBI CKJIaAbIBATHCS
HUCKIKOYUTCIIBHO C y‘IeTOM I/IHTepeCOB ImamueHTa. HpI/I
3TOM HCO6XO)II/IMO IIOMHMUTB, qTo0 CBCACHUSA (6]
COCTOSTHUM OOJILHOTO TPEIOCTABISIOTCS TOJBKO C
coryacus manuenTa. J[o poJICTBEHHUKOB OOJIEHOTO, KaK
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M JI0 caMOro TaleHTa, HEeoOXOAMMO IOBOIMTH
CBEJICHHUS O HOBBIX METOJIaxX JICYCHUS U MTPOPHUIAKTUKI
3a0oneBaHni. DTO IOKa3bIBaeT MAIMEHTy, YTO OH
HETIOCPE/ICTBEHHO yYacTBYET B JICUCHUH 3a00JICBaHNS,
HOBBIIAET €r0 CaMOOLGHKY M MOTHBALMIO K
YCHENIHOMY  B3aHMOJACHCTBHIO C  MEIULIUHCKUM
HEPCOHATIOM, COOJIIONCHUIO MEIULUHCKOTO PEXUMa,
HE0o0XOMMOTO IS YCIICITHOTO 3aBEPLICHUS JICICHHSI.

[TomoxwuTenpHOE  BIWSHHE HA  aaNTallyio
MAalMeHTOB K CTallMOHAPHOMY JICUYEHHIO OKa3bIBaeT
HOATOTOBKA MEAUIMHCKOIO MEPCOHANA 10 00YyUCHUIO
Y NOZJIEp)KKE MAIMEHTOB U UX POJCTBEHHUKOB. B aTOM
TIOJIOKUTEJIBHYIO POJIb MOXKET CBITPaTh OpraHU3aLus
[IIkonx 310pOBbS TpPU OTACIEHHUAX CTalMOHApa.
[ono6nas Illkona QyHKUMOHUPYET W B OTHCJICHHU
IyJIbMOHOJIOT UH.

HexoTtopble acnekThl CTAMOHAPHOTO JICUCHUS U
sansaTus B LlIkonax 3M0poBbs MOKHO PACLICHUBATH KaK
NEepBBIA  CTallMOHApPHBIH ~ JTanm  peabwinTanuw,
HalpaBJCHHBII Ha BOCCTAHOBJEGHHE HAPYIICHHBIX
¢byHKUMH opraHn3Ma, 00YUCHHIO caMOOOCITy )KUBaHUS,
NICHXOJIOTUYECKON aJaNTalii K CBOEMY COCTOSHHIO.
ITomHOTa ¥  CBOGBPEMEHHOCTh peIIeHHWs 3axad
CTAllMOHAPHOH peabMINTalliK YacTO NPEJOIPENCIAIOT
3¢ ($EeKTHBHOCTh MOCIEAYIONIeH peaOWINTAIlNH, BCEX
€e acleKTOB, BKJIIOYas CONHANBHBIA. B 3TOM
HalpaBJICHUH AEHCTBYET BKIIIOYEHHE B CTALIMOHAPHYIO
peadHIMTalMI0 COLMANBHBIX paboTHHKOB. OCOOEHHO
9TO0  Kacaercsi  OONBHBIX C  XPOHHYECKHMH
3a00JICBaHUSIMH.
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Puc. 1. @akmopel, yxyowaiowue adanmayuio NAyueHmos K CmayuOHapHOMy NeUeHUr0
Heob6xoxumo YYUTBIBATH BO3/IciiCTBME  TIOCJ€ BBINMMCKM M3 CTallMOHapa ocraTbesi 0e3
HCTATUBHOTI'O IIOBCACHMUS, KakK MCIUIMHCKHX HpHBLI‘IHOﬁ MeI[HHHHCKOﬁ IIOMOIIH. I/IHOF}]a OHU

paOOTHMKOB, Tak ® TAIMEHTOB, Ha MPOIECC
BEI3/IOPOBIICHUSI W JIUTEIHHOCTh TOCHHUTATH3ALNU.
Henp3st wrHOpHpOBaTh pE3yJIbTATHl HCCICIOBAHHIA,
MOJATBEPKJIAIOIIUX, YTO CKOPOCTb BBI3JIOPOBIECHUS U
JKelaHWe  CJeloBaTh COBETY Bpaua HampsSMylo
OHpe}IeHHeTCﬂ TEM, KaK ITIAalMCHT BOCHpI/IHI/IMaeT Bpaqa
W MEIWIMHCKYI0 cecTpy. Ha koHeuHoMm drame
CTaHI/IOHapHOFO JICUCHU S y MAIIUCHTOB IIOABJIAKOTCA
Ipyrue TpoOneMbl. bBombHOW OOWTCS TOKWUHYTH
CTaITMOHAP U OCTAThCs 0€3 MOCTOSHHOTO HAOIIOCHUS
CO CTOpOHBI Bpadeil W MEIULHUHCKUX CECTEp.
IMaccuBHbIe, (uerMaTUYHBIC JIUIA  HCIBITHIBACT
OoNpIIvie TCUXOJIOTHYECKUE TPYIOHOCTH HA JTare
3aBeplIcHHUs JedeHHsA. YacTh OOJBHBIX, OIacasch

CTpeMsTCS NIPOJUINTH NpeObIBaHWE B CTallMOHape, a
BMECTE C OTHM MW COCTOSHHME IICHXOJIOTHYECKOH
3alIMINEHHOCTH. B Hammx uccienoBaHMsAX Ha 3TOT
¢dakrop ykazamum 14% ONpOLIEHHBIX IAI[EHTOB.
Pewmuts poGiieMy MOTyT MoMoub Oecebl U 3aHATHS C
MAIIEHTOM B MepHo/] IPeOBIBaHMS €T0 B CTAIlIOHAape,
pa3bsCHEHHE BCETO TOTO, YTO MOXKET CIIYUHTHCS TIOCIIe
BBIMMCKH U KaK 3TO MPEIOTBPATUTH WM HUBEIHPOBATH
(puc.1).

Takum obpazom, poOIIeMbI ajanTanun
MAIIMEHTOB K NMPeOBIBAaHUIO B CTALMOHApE KacaroTCs
N3MEHEHHs] OBITOBBIX YCIIOBHH, IMYHOCTHOTO CTaTyca,
a HE TOJNBKO COCTOSHMA 3[0pOBbi. B HopMmanmsanuu
a1alTallMOHHOTO nporecca GosbInast poib
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MpPUHAATICKUT YCTaHOBJICHUIO MOJTHOLIEHHOTO
J00poKeTaTeIbHOTO oO01meHus MEAULIUHCKOTO
HepcoHana OOJILHHIIB, MaIyeHTa u ero
POJCTBEHHHKOB.
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JTAHAMMKA KOTHUTUBHBIX ®YHKIWI Y IOBCEJHEBHON AKTUBHOCTH ITPH
TPAHCKPAHUAJIBHOM ITPUMEHEHUU UHOPAKPACHOI'O U3JIYUEHMUSA C
TEPATEPHEBOM MOAYJISINUMEN Y BOJIbHBIX OCTPBIM HIIEMUYECKHAM UHCYJbTOM

Summary. The results of transcranial use of infrared (IR) radiation with terahertz (THz) modulation in 112
patients in the acute period of ischemic stroke (11) are presented. In the main group (n = 38), IR radiation with THz
modulation on the projection of the Al focus was used, patients in the control group (n = 37) received basic drug
therapy, and in the placebo group (n = 37) the physiotherapeutic treatment was simulated. Neurological status and
neurofunctional indicators were evaluated using the NIHSS, MMSE, Rankin, and Rivermid scales. Cerebral blood
flow was examined by duplex scanning of brachiocephalic vessels. It was shown that the transcranial use of
infrared radiation with THz modulation on the projection of the Al focus in the acute period contributes to a
significant regression of neurological deficit, the full restoration of cognitive functions and increased daily activity
due to the restoration of adequate blood supply on the side of the affected hemisphere.

Annoranusi. IlpesncTaBieHbl pe3ynbTaThl TPaHCKpAaHHAIBHOTO HpuMeHeHusi uHppakpacHoro (MK)
n3ny4eHus ¢ teparepueBoi (TI'm) moxymsanueit y 112 manueHTOB B OCTPOM MEPHOAE HIIEMHYECKOTO MHCYJIBTA
(). B ocuoBHoit rpynne (N=38) npumensanocs MK mznydenne ¢ TI'p Mmoxynsamei Ha nmpoekuuto ogara MU,
MaMeHTH KOHTPOJIBHOH rpymmsl (N=37) moayvanu 6a3UCHYI0 MEANKaMEHTO3HYIO TePaItIo, B TPYIIIE «I11ane6o»
(n=37) duznoTepaneBTHIECKOE JIeUCHNE OBLIIO UMUTUPOBAHO. OIICHUBAINCH TAaHHBIC HEBPOJIOTHUECKOTO CTATyCa
U HelipoyHKIMOHANBHBIX TOKa3aresieil ¢ ucroip3oBanueM mkan NIHSS, MMSE, Rankin u Rivermid.
LepeOpanpHbIi KPOBOTOK HUCCIIEAOBAIICS MYIUIEKCHBIM CKaHHPOBaHUEM OpaxuoredansHbIX cocynoB. [lokazaHo,
4yTO TpaHcKpaHuanbHoe npumeHenne UK msnyuenus ¢ TI'n moaymsiumein Ha npoekuuto oyara UM B octpom
nepuoae CHOCO6CTByeT 3HAYUMOMY peErpeccy HCEBPOJIOTrHICCKOro ,Ile(I)I/II_lI/ITa, IMNOJIHOMY BOCCTAaHOBJICHHIO
KOI'HUTHUBHBIX q)YHKI_lI/Iﬁ U ITOBBINICHHUIO HOBCGZ[HCBHOﬁ AKTHUBHOCTHU 3a CYET BOCCTAHOBJICHHA aACKBATHOI'O
KpOBOCHa6>KeHI/I$I Ha CTOPOHE NOPAKECHHOT'O NOJIYyIIApHUsl.

Key words: ischemic stroke, transcranial physiotherapy, infrared radiation, terahertz radiation,
neuroprotection.

Knioueswvie cnosa: uwmemuueckuil uHCyivm, mpaHCKpAHUAIbHAS, (QU3UOMePanus, UHQPAKPACHoe u3iyueHue,
mepazepyesoe usiyyeHue, Heluponpomexyusl.

BBeaenue
Nmemunueckuit maCynpT (M) cocraBmser 80%

I'maBuyto ponp B pasutum WU wurpaer
HapylleHHe  epeOpaJbHOH  TeMOAWHAMHUKH — C

ClIy4yaeB BCEX HWHCYJbTOB M SBISIETCSl CEPbE3HOMH
MEJIMKO-COIHATBHOM MPOOJIEMOI B CBS3H C IIMPOKOM
PaclpoCTPaHEHHOCTBIO, TIIYOOKOW U JUINTEIBHOU
WHBAJIUIA3AIMEH  IAIMCHTOB [1-3]. Benymue
MOCITIEACTBYSI MHCYJIbTA MPEACTABIEHBI (PU3MUECKUMU,
KOTHUTUBHBIMH, IICUXOJIOTHYECKUMH U COLHMAIbHBIMU
npobiieMaMu. B TIOCTOpOHHE#H MOMOIIN HYKIAFOTCS
31% MOCTUHCYIBTHBIX MAIUeHTOB, 20% HEe CrOCOOHBI
CaMOCTOSITENIFHO TEePEIBUTATHCS M TONBKO 8% MOTyT
BEPHYTHCS K MpekHeH nestenpHocTH [ 1-3].

MOCIETYIOIUM 3allyCKOM «HMIIEMHYECKOTO KacKajay,
KOTOpBIH 3aBepuIaeTcs HeoOpaTHMMOW JecTpyKIuei
HEIPOHOB B BHUJIE alIONTO3a MU HeKkpo3a [ 1,4]. Onnako
JaHHble O MOP(OQYHKIMOHAIBHBIX H3MEHEHHAX
MO3rOBOM TKaHHU Npu pa3Butuu UM cBUIETENBCTBYIOT
00 OTCPOYEHHOCTH OKOHYATEIBHON THOeIn HeHPOHOB
1 00paTMMOCTH YacTH Pa3pPYLIMTENBHBIX IPOIECCOB
[1,5-7]. MakcumanbHO paHHee JieueGHOe BO3ICHCTBHE
HAa OdYar HWIOIEeMHH | MNepUHHPApKTHYI0 001acTh
CIIOCOOHO TPHBECTH K COKPALICHHIO  IUIOLIAH
MOTEHIMATIBHO OOPATHMBIX TOBPEXICHUH T'OJIOBHOTO
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MO3ra ¥ BOCCTaHOBJICHHIO HapyLIEHHbIX (QyHKIMi
opranuzmMa. C 92ToH Henbl0 MAaTOreHETHUYECKH
ONpaBJaHO pAaHHEE BOCCTAHOBJICHHE aJEKBaTHOIO
KPOBOCHAOXXEHHSI ¥ IPOBEACHUE HEHPOIPOTEKTUBHOM
tepamunn  [1,4,6,8,9]. Opmmako  3¢ddexTuBHOCTH
(dapmaneBTHUeCKOH  Heifpomporekiuun npu MU
OCTaeTCsl HEBBICOKOH, YTO BIEYET HEOOXOJHUMOCTh
W3Y4YECHUs] HOBBIX METOIOB JICYEOHBIX BO3ACHCTBHH Yy
takux marnueHToB [1,8,9]. Ha coBpemenHoM »sTare
METOBI ¢dusnoTepanuu MIPEUMYIIECTBEHHO
UCTIONB3YIOTCS TOJIBKO B OTJAJICHHOM
peabmnutanmontom nepuozae VU. TpanckpanuaibpHas
¢usnoTepanust B OCTpHIH mHepuox 3a00JieBaHUS B
PYTUHHOI NpakTUKE MPHUMEHSETCS PEAKO B CBS3U C
TSKECTBIO COCTOSIHMSI MAllMEHTOB M HAJIM4YUEM psija
pOTHBOMNIOKa3aHuii [ 1].

B HacTosiee BpeMs akTHBHO Pa3BUBAETCS Pa3iel
(U3MUECKUX  METONOB  JICUCHHUS, HCIIOJIB3YIOLINX
KOMOWHHpOBaHHOE onTrYeckoe nHppakpacHoe (UK) u
teparepreBoe (TI'm) wu3mydenne. buomormaeckue
a¢dexter T BOMH CBSI3aHBI ¢ WX PE30HAHCHBIM
(bU3MOJIOTHYECKUM B3aUMOJICHCTBUEM CO CIIOKHBIMH
0eTKOBBIMH U JIMITUAHBIMU KJIETOUHBIMU CTPYKTypaMHu
[1,10-12]. AxTuBaisi MEXaHH3MOB IUIACTHYHOCTH H
BOCCTAHOBJICHHUS  INPOUCXOAUT  TPH  BHEIIHEM
BozgeicTBun Tl wW3iydeHHUs Ha TIeHEpUpPYEMble
COOCTBEHHBIM OpTaHM3MOM cHrHaib [1,5,10-12]. dus
HanpaBJICHHOM JocTaBKM B TKaHu TI'n BojH
UCTIONB3YeTCsl HECYIIMH AMANa3oH — HMH(PAKpacHBIN
(MK), mpm mnomomm ero MOAYJSIHH, ITOCKOJIBKY
mocJeqHui 00JamaeT crnocoOHOCTRIO Ooee TITyOOKO
npoHukate B TkaHu [1,10-14]. Takum o0Opa3om,
TpaHckpanuanbHas UK tepanusa ¢ TI'n moxymsmueit
0o0BeMHICT M MOTCHIMPYET HEeHpONpOTEeKTOPHbIE
apdpexktet MK u TI'm auama3oHOB U SBJSETCS
aKTyaJbHbIM  (U3HOTEPANEBTUUECKHMM  METOJIOM
JIeuyeHHs MAlMeHTOB C IiepeOpanbHON umemuen. Ps
uccnenosanuii (Fenghua T., 2016) nokasamu, 4TO
tpaHcnepedpansHas UK u Tl Tepamus npuBOIUT K
TIOBBIIICHUIO OKCHT€HAIlMd MO3TOBOI TKaHW 3a CUET
YBEIIMYEHUS!  SKCIPECCCMH  OKCUTE€HHPOBAHHOTO
reMOrJIOONHA, YTO TECHO KOPPEIHUPYET C YIIydlIeHHeM
1epeOpanbHOTO KPOBOTOKA HE TOJBKO HAa CTOPOHE
MOPaXEHUsI, HO ¥ B KOHTPJIATEPAITGHOM IOy HIApHH.

Huamerp  m3mywatens, TNPHUMEHSAEMOTO B
HacTosimeM uccienoBanun ammapara «WK-Junomsy,
cocraBmgeT 9 cM, Omaromaps dYeMy TPOUCXOAUT
BO3ACUCTBHE HE TOJIBKO HA 30HY MIIEMHH, HO U Ha
nepurH(papKTHYIO 00JIACTh MOPAKEHHOTO MOJTYIIApHS
[1,10,13].

Leanr uccaenoBaHMs 3aKJI0OYANach B M3yUYCHHH
JVMHAMHMKH KOTHUTHBHBIX (YHKIMHA M TOBCEJHEBHOMN
AKTUBHOCTH IIPH TPaHCKpaHUaNIbHOM npumeHennu UK
n3nydeHus ¢ TI'nq Mogyasiuyel y HallueHToB B OCTPOM
HNEepUOJIE UIIEMUYECKOTO HHCYIIbTA.

MarepuaJj 1 MeTObI

IIpencraBnenHas pabora OasupoBangach Ha
IMPOCIIEKTUBHOM PaHAOMU3UPOBAHHOM
KOHTPOJIHPYEMOM HCCJIeJIOBaHNH, KOTOpOE
NpOBOIMIIOCH Ha  Kadempe  Qusmorepamuu U

MeauHCcKol peabwmrarmun  C3IMY  wmm. WU

MeunukoBa u Ha Oaze CII6 I'BY3 «l'opoackas
6onpHuIa Ne 38 umenn H.A. Cemamikoy.
Uccnenyemslie 112 nanneHToB B OCTPOM MEPUOJIE
WU Obun paHIOMU3UPOBAHHO pacrpereieHsl Ha 3
rpymmsl.  OcHoBHast rpymma (N=38) — mMamueHTsl,
kotopbiM npumensuiocb WK  wm3nydenune ¢ TI'n
MOy TpaHCKpaHWAJIbHO Ha MPOEKIHI0 odara
NN B pomonHeHme K 0Oa3sMCHONW MEIMKAaMEHTO3HOM
Tepanuu. KonTponsHas rpymmma (N=37) — MaIMeHTHl,
MOJTy4aBIIne Oa3UCHYI0 MEIMKaMEHTO3HYIO TEparuio
COTJIaCHO  CTaHJapTaM OKa3aHWsi MEIUIUHCKOM
nomotu mpu OHMK. T'pynma «miane6o» (n=37) —
MAlMEeHTHI, KOTOPHIM OBLIO MIMHUTHPOBAHO MPOBENICHNE

MIPOLIETYPHI.
Kpurepusmu BKJIFOUEHUS [Mal[UEHTOB B
WCCIICAOBAaHUE  SBILUINCH:  HOATBEP)KICHHBIA  C

MTOMOIIBIO0 CITUPANBHOW KOMIBIOTEPHON TOMoOTrpaduu
WU, aTepoTpoMOOTHYECKHI TOATHII, OCTPHII MEPHOS,
BO3pacT MAlUEHTOB OT 55 5o 75 5er; OTCyTCTBUE
MIPOTUBOIIOKA3aHNH K Quznorepanuu. Kpurtepusamu
HCKJIIOYEHHs] MAlHEHTOB M3 UCCIEIOBAHUS CITYyXKHIIH:
nonTBepxaeHHbIN naHHEIMH CKT remopparuueckuit
WHCYIBT WM TeMopparuueckas TpaHchopmanus
HIIEMUYECKOTO ouara, COCTOSIHHE nocie
TPOMOOJIUTHYECKON Tepanuu, CyIOpOKHBIN CHHAPOM.
IIpencraBurenu  Ipynm — HUCCIEJOBaHUS  ObUIH
CTaHIApTHU3UPOBaHKI 10 npuHuumy matched-controled.

HccnenoBanne  BKIOWalo B cedd  1Be
JKCHEPUMEHTANbHbIE TOYKH: JO Haudana JICYEeHUs U
yepe3 10 gHell mocne  OpoOBENEHHMS — Kypca
¢msnoTepanuu. AHanmM3  yYpOBHS  KOTHUTHBHBIX
PacCTpOMCTB MPOBOAWICA HpPH TOMOIIM  HIKAJIbI
MMSE. Hapymenuss  xu3HeneaTesbHOCTH u
MIOBCETHEBHOI aKTUBHOCTH OTIpeIeNAIHICh
UCIIOIb30BaHHEM MOM(UIIMPOBAHHOM MIKaNbl PAOHKNH
W UWHAEKca MOOWIbHOCTH PuBepmun. ba3oBbiM
KOMIIOHEHTOM HAcTOSIIEeH paboThl SABISUICS aHANH3
1epeOpaIbHOr0 KPOBOTOKA JI0 U IOCHE JICYCHUS NPU
MIOMOILHU JYIIEKCHOTO CKaHUPOBAHUS
OpaxuonedanbHbIX COCyZI0B YJBTPa3BYKOBBIM
ckanepom «Siemens acuson S 2000» (I'epmanwust).

ba3sucHas MequkaMeHTO3Has Tepamusi B OCTPBIHA
nepuonx MW npoBoaumack B COOTBETCTBHU  C
KIMHUYECKUMHM DPEKOMEHJAUUsIMH U CTaHAapTaMu
(Mpukaz M3 PO or 29.12.2012r. Ne 1740m).
Ou3noTEepaeBTUYECKOE JICUEHHE BBIMOJIHAIOCH MPH
nomonu anmnapara «1K-JIunons», OO0 «lumnonbHbie
cTpykTypbl», Cankr-IletepOypr. BosznaeiictBoBanu
3JIeKTpoMarHuTHeIMK BosTHaMu UK auama3ona niamHoH
BoidHBI 1 — 56 MkM, MoaynupoBaHHbIMH TI'L
4acTOTaMU BO BCEM CIEKTpe M3IydyeHHs. [ImoTHocTh
noroka uzinyuenus 2,4 MBr/cm?, Jluamerp usimydarens
9 cM, KOTOpBIH yCTaHABIMBAJICS TPAHCKPAHUAIBHO HA
mpoekiuio ovara WM. MeTtoauka KOHTaKTHaf,
crabmipHas. Bpems BosneiictBus — 22,5 muH. Kypc
nedeHust — 10 exXeTHEBHBIX IPOLEIYD.

[onmy4yennsie JTaHHBIE obOpaboTaHb! c
HCTIOB30BaHUEM MPOTPAMMHONM CHCTEMBI «Statistica
for Windows» Bepcus 10 ¢ npuMeHEHHEM
MIPENMYIIIECTBEHHO HETIaPaMETPUIECKUX KPUTEPHEB.

Pe3yabTaThl u 00Cy:KIeHHE
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Cpennunii Bo3pact 59 (52,7%) myxuuH u 53
(47,3%) >KeHIIMH, BKJIIYCHHBIX B HCCJCIAOBaHUE,
cocrasnan 67,3 roxa. 3 comyTcTByOLIEH MaTOIOTUN
y TanueHToB  Hambojee 4YacTo  BCTPEYaJHCh
nepeOpanbHBIil  aTepOCKIEpO3,  TMHEPTOHHIECKAs
60se3Hb, KOTOpBIE SBIISTFOTCS OCHOBHBIMHU
3THONATOT€HETHIECKIMHU (hakTopamu pucka
BO3HHKHOBEHH aTepoTpoMOoTHYecKoro moaruma NU.
Cpenu OCHOBHBIX KaJlo0 BBLACISUTUCH CEHCOMOTOPHEIE
U KOTHHTHBHBIE paccTpoiicTBa Ha ¢Qone oOmei
c1a00CTH 1 TOJ0BHO 6ouu.

[pu aHajmze HEeHpOYHKIIMOHAIBHBIX
UCCJIEJIOBaHUH /IO W TIOCJIE JICUEHHs BBIIBJIECHA
JIOCTOBEpHAsl IIOJIOXKHUTENbHAs IUHAMHKA. FICXOIHO
UHCYJBT COOTBETCTBOBAN Tskelod cremeHu (15.42
O6amma mo mkaine NIHSS), a mo okxoHwanmm Kypca
TPaHCKPaHNWAIBHOHN (HH3HOTEPANH PETPECCHPOBAT 10
JETKOH CTETIEHHM BO BCEX HCCIEIYyEeMBIX TIpyHIax,
IpUYeM B OCHOBHOW TpyIIE 3TOT IIOKa3aTellb ObLT
cTaTHCTHYeCKH 3HaumMee (3.23 Oamta To ImKaie
NIHSS, p<0,05) (Tabmuma 1).

HcxonHble KOTHUTUBHBIE PAcCTPOICTBA B BHJIE
JIEMEHIIMU JIETKOW CTENEeHW OBUIM CONOCTaBUMBI BO
BCEX CpaBHHBAEMBIX TpyIIaX, COOTBETCTBOBAIU B
cpennem 22.34 6anna mkanel MMSE. Tlpu ananuze
JMHAMHUKH nokasaTesen KOTHUTHUBHOTO
(DYHKIIMOHMPOBAHUS YCTaHOBICHO HX JOCTOBEPHOE
yBenmueHue 1o 28.26 OamioB (p<0,05) ¢ momHBIM

perpeccoM KOTHUTHBHOTO Je(UIMTa B OCHOBHOW
IpyINIe TMAlUCHTOB [0 CPaBHCHHIO C TIPyIMIaMu
KOHTPOJS M «IUianebdo», B KOTOPBIX OCTaBAIUCHh
MpeIEMEHTHBIC PACcCTPOMCTBA MO OKOHYAHHH Kypca
nedenns (24.62 wu 2497 OawioB mo MMSE
COOTBETCTBEHHO) (Tabymma 1).

[Tpu moctynneHny y BceX NaueHTOB OTMEYAIOCh
3HAYUTEIBHOE CHIDKCHHE TIOBCETHEBHON aKTHBHOCTH C
BEIPQYKCHHBIMH HApYIICHUSAMH >KH3HEICATEIHHOCTH,
HECIIOCOOHOCTBIO TEPEIBUTATHCS U CIPABIATHCS CO
CBOMMH HOTPEOHOCTSAMHU O3 MOCTOPOHHEW MOMOIIIH.
[ocne mpoBeneHHOTO Kypca (BU3HOTEPaNeBTUIECKOTO
JICUCHUs] OTMEUaics perpecc  (PyHKIHMOHAILHOTO
JeuuTa 0 YMEPCHHBIX CPEIHHUX 3HAYCHUN B
KOHTPOJILHOH rpyrIie u rpyme «mianeco» 1o 3.1 u2.9
0aJuTOB 1O IIKae PIHKWH COOTBETCTBEHHO, a TAKXKE 110
79 wm 8.1 OawoB mo mkaine Pusepmupg
COOTBETCTBCHHO. [lanneHThl 00eMX TPyMIl TOCTHUTIIN
BO3MO>KHOCTH IIEPEIBUTATHCS TI0 POBHOU MTOBEPXHOCTH
C MOIACPIKKOH, ONHAKO HYXJAIHCh B ITOCTOPOHHEH
ITOMOIIIY TIPH BBITIOJTHEHUH 0OJIee CIIOKHBIX EeHCTBUH.
B ocHOBHOIl rpymnme oTMmedalach BbIpaKCHHAs
CTATUCTHYCCKH 3HAYMMAas TUHAMHUKA YJIYYIICHHS
CpeAHUX TMOKa3aTejell MOBCEJIHEBHOW aKTUBHOCTH B
BUJIC BBICOKOH CTENEHH BOCCTAHOBJIICHHUS 10 YPOBHS
caMo00CITy)KUBaHUA U HE3aBUCHMOCTHU oT
mocTopoHHUX (10 1.8 6amros mo mkane Pankud n 11.5
6aoB no mikane Pusepmu) (tabiuua 1).

Tab6muma 1.
JAMHaMuUKa cpeiHUX 3HAYeHUH Helipo(PYHKIMOHAJIBHBIX OKA3aTeIeH.
Cpemnuii 6amt n=112
OLEHOYHBIE [IKATIBI OcHoBHas rpymmna KonTtponbHas rpynmna I'pynma «mane6o»
n=38 n=37 n=37
NIHSS Jlo neuenus 15.42 15.39 15.43
[ocne neverHust 3.23* 4.64A 4.28A
MMSE Jo neuenus 22.32 22.28 2242
[ocne neverwst 28.26* 24.97A 24.62A
Rankin Jo neuenus 471 4.68 459
[ocne neverwst 1.84* 3.16A 2.97A
Rivermid Jo neuenus 244 2.50 2.46
[ocne neverwst 11.52* 7.92A 8.11A
* - CTAaTHCTHYECKH 3HAYMMBIE PA3JIMUNSI T10 CPABHEHHIO C UCXOMHBIMH JaHHBIMH (p<0.05)
A - CTATHCTHYECKH 3HAYMMBIC PA3IINYIs MEXKITy OCHOBHOM 1 rpymmaMu cpaBHeHus (p<0.05)
Hcxonuele  cpemHue  3HAYEHUs  CKOPOCTH — BOCCTAaHOBJIEHHE CKOpOCTH KpoBoToka Bo BCA Ha

KpoBoToka Bo BCA OBUIH CHW)KEHBI Ha CTOpOHE
nopaxkeHHoro mnoxymapus 1o 35.39 cwm/c. Ilocme

CTOpPOHE OdYara MIIEMHH 0 CpeOHMX 3HayeHuil 58.16
CM/C, YTO JOCTOBEPHO BBIIIe, YeM B TpyMIax

JIeUCHUS B OCHOBHOM rpymie oTMedeHO  cpaBHeHHs (p<0,05) (Tabmuma 2).
Tabnuma 2.
H3meHeHne nepedpabHOI reMOAMHAMHKH Y 00JbHBIX N0C/I€ HHCYJIbTA.
V ps BCA (cm/c)
I'pyrms
Jlo nevenus Iocne neuenns
OcHoBHasl rpyria n=38 3541 58.16*
KontposbHast rpynna n=37 35.38 49.37A
['pynna «mane6o» n=37 35.39 49.45A
* - CTAaTUCTHYECKU 3HAYMMBIE PA3IIMIHS IO CPABHEHHIO C UCXOHBIMHU pe3yibTaTamu (p<0.05),
A - CTaTHCTUYECKH 3HAYUMBbIE Pa3IMyMs MEKITy OCHOBHOM M rpyrmamMu cpasHeHust (p<0.05)
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BriBoabl

1. Pe3ynpTaThl MNPOBENEHHBIX HCCIEIOBAHUN
JIEMOHCTPHUPYIOT, YTO TPAHCKpaHUAIbHOE TPUMEHEHNE
UK usnyuenus ¢ TI'm monymsuueidt y HalMeHTOB B
octpoM mnepuoae WM  pmocToBepHO — yaydyllaer
nepedpanbHyIo TeMOJIMHAMUKY 3a cUueT
BOCCTAaHOBJICHHSI aJeKBATHOTO KpPOBOCHAOXKEHHUS Ha
CTOPOHE MOPAXKEHHOIO MOJTyILIApHsL.

2. Tlonmy4eHHBIC NaHHBIC AEMOHCTPHPYIOT, UTO
TpaHckpaHuansHoe npumeHenue UK usmyuenus ¢ TI'g
MOJIYJIALIMEN y MalMeHTOB B ocTpoMm mnepuoae MU
MPUBOJUT K JIOCTOBEPHO 3HAUYMMOMY perpeccy
HEBPOJIOTHYCCKOTr0  AeduiuTa, pe3ylbTaTUBHOMY
MOBBIIICHHUIO IT0KA3aTelleil MOBCEIHEBHON aKTUBHOCTHU
JI0 YPOBHSI caMOOOCTYXKHBaHUS U HE3aBUCUMOCTH OT
MIOCTOPOHHEN IOMOIIM, IOJHOMY BOCCTaHOBJIEHHUIO
KOTHUTHBHBIX (DyHKINH.

3akiouenne

Taxum o0pazom, paHHee BKJIFOUCHHE
TpaHCKpaHuanbHOro BozneicTBus MK umznyuenuem c
TI'n mMonynsiuuel B KOMIUIEKCHOE JIEUEHUE OCTPOTo
MU oka3pIBacT 3HAUMMOE MOJOKUTEIHHOE BIUSHUE Ha
nepedpaibHyI0 TeMOJANHAMUKY U B KOHEYHOM HTOTE
MPUBOJUT K BOCCTAHOBJICHHUIO KIMHUYECKUX U
HEHPODYHKIIMOHATLHBIX rokKasarenei y
MOCTUHCYJIbTHBIX MaI[UCHTOB. [Ipennoxxena
MAaTOTEHETUYECKH OINpaBIaHHHAs METOJMKA JIEUEHUS
OCTpOTro nn, KOTOpas MOXKET ITOBBICHTH
3((eKTUBHOCTh paHHUX HEHpOpeadMINTAIIMOHHBIX
MEPOTIPUATHI.

ITomana 3asiBka 0 BbIgade maTeHTa Poccuiickont
Oeneparun Ha m300peTenne B OenepanbHyto ciyx0y
10 UHTEJUICKTYaIbHOI COOCTBEHHOCTH.
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OXIDATIVE STRESS IN PATIENTS WITH OBSTRUCTIVE SLEEP APNEA AND
GASTROESOPHAGEAL REFLUX DISEASE COMORBID FLOW

Kpugenko B.I.

0-p med. Hayk, npogecop,

3ae. kagedpu cimeliHoi MmeouyuHu, mepanii,
Kapoionoeii ma neeponoeii 110,
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OKCUJATUBHUI CTPEC Y HAIIEHTIB 3 KOMOPBIJTHUM IEPEBII'OM OBCTPYKTUBHOI'O
AITHOE CHY TA TACTPOE30®ATEAJBHOI PE®JTIOKCHOI XBOPOBH

Abstract. The aim of the study was to evaluate the oxidative stress (nitrotyrosine, 8-hydroxyguanine) markers
serum concentration in patients with obstructive sleep apnea (OSA) and gastroesophageal reflux disease (GERD)
comorbid flow. The greatest activation of oxidative stress is found in patients with combined course of OSA and
GERD compared with healthy patients and patients with isolated course of GERD or OAS. The relationship of
serum nitrotyrosine and 8-hydroxyguanine content with the severity of OSA, the severity of endoscopic signs of
esophageal lesions was found.

AHoTamisgs. MeToro JOCTi/DKEHHST CTaja OIliHKa CHPOBAaTKOBOI KOHIICHTpAIlii MapKepiB OKCHIATHBHOTO
ctpecy (HITpOTHPO3WH, 8-OKCiTyaHiH) y AIi€EHTIB 3 TOETHAHUM TiepebiroMm o0cTpykTuBHOTO armHoe cHy (OAC) Ta
racTpoe3odareanbHoi pedarokcHoi xBopoodu ('EPX). Haiibinbima akTiBi3allisi OKCHIATUBHOTO CTPECy BUSBIIECHA
y xBopux 3 noegaanuM nepedirom OAC ta 'EX B nopiBHSIHHI 3 TPaKTHYHO 3I0POBHMH MAI[IEHTAMH a TaKOX 13
xBopuMH Ha i3ompoBaHMi mepebir 'EPX a6o OAC. Busapnenmii B3a€MO3B’SI30K CHPOBATKOBOTO BMICTY
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HITPOTHPO3UHY Ta 8-oKciryaHiHy 3i crymeHeM BaxkocTi OAC, TSDKKICTIO €HIOCKOMIYHHMX O3HaK YpaKEHHS

CTPaBOXO.Y.

Key words: oxidative stress, obstructive sleep apnea, gastroesophageal reflux disease, nitrothyrosine, 8-

hydroxyguanine.

Kunrouosi  crnosa: oxcuoamusnuii  cmpec,

HIMpO3amueHulL

cmpec, obOCmpyKmuGHe —anHoe  CHY,

eacmpoesogazeanvha peokcrHa xeopoda, Himpomuposun, 8-oxkcieyanin.

HocTranoBka mpodaemu. Y 1985 p Helmut Sies
BIlepIIe oOmucaB «okcumaTtuBHUIA ctpecy (OC), sk
MOPYIICHHS PIBHOBArM MIX MPO- 1 aHTHOKCUIAHTAMH,
IO MPHUBOAMTH IO MiJBUIICHOTO YTBOPEHHS BIIBHHUX

pagukaiiB,  SKi  NPOBOKYIOTH  IOUIKOIKCHHS
GiomoreKkyn i PO3BHUTOK 0araToMaHiTHHX
narojoriyaux mpomecis  [1, 2]. B  ymoBax

nporpecyBanHsi OC HailcyTTeBINIMX 3MiH 3a3HAIOTh,
30Kpema, JIITITHAH, OIIKOBUI 00OMIHH,
ne3oxcupubonykieinosa kuciota (JJHK) [1]. IcaytoTs
JMOCTIUKCHHS B SKAX HAyKOBII 3aCBiIUyIOTh, IO
BUHMKHEHHS Ta nporpecyBaHHs OC CyIpoBOIKYETHCS
MOIIKO/DKEHHSIM, BHACIIIOK BIUIMBY aKTHBHHX (hopm
KHACHIO 1 aKTHBAIlil MEPEeKUCHOTO OKHWCIICHHS JIIiIiB,
KIITHHHUX MeMOpaH Ta IOJaJIbIIOK 3aruoOeIro
kiaituH [3]. JlecTpyKTHUBHI 3MiHH B KIIITHHAX OPTaHi3My
¢dopmytoTbest 1 B pesyibrari ymkospkenHs JHK.
HaiiuytnuBimmm nokasuukom ypaxenus JJHK e 8-
okciryasin (8-OI), 3a piBHEM SKOTO MOYHA OI[IHHTH
axtusHicTs OC [4].

Oxpim akTHBHUX (JOPM KHCHIO, CyTTEBE 3HAUCHHS
y po3Butky OC MaroTh akTHBHI ()OPMH a30Ty, IO
YTBOPIOIOTBCS B AKTUBOBAaHMX (aromurax B XOAl
peakimii OKHCYy a30Ty 1 CYNEepOKCHAHOTO aHiOH-
pamukany. B mepmry depry, Iie CHHTE3 CHIIBHOTO
OKHCIIIOBa4a NEPOKCIHITPUTY, 110 3JaTHUHA PyiHYBaTH
MEMOpaHH  CHIOTCIIOUHUTIB,  BUKIMKAKOUMA  iX
muchynkiiro [5]. Bucoki koHIEHTpaIlii MepOKCHIIB
KaTaJi3yloTh OKHUCIICHHS OKCHJY a30Ty, MPOBOKYIOUH
PO3BUTOK HiTpo3aTtuBHOro crpecy [6]. Ockinbku
BUIBHHI TEPOKCHHITPUT Mae BHUCOKY peakiiiHy
AKTUBHICTh, BHPA3HICTh HITPO3aTUBHOIO CTpECy
OIIIHIOKOTH 3a piBHeM 3 HiTpoTHpo3uny (HT) [7].

VY nmitepaTypi MW 3HAWIOUIM TOBIIOMIJICHHS IIPO
HasBHICTP HITPO3aTHBHOTO cCTpecy mpH iHDapKTi
MiOKapaa, MO3KOBOMY  IHCYJbBTi, apTepiaibHii
rinepTensii, crapingi [2; 7]. PoOiT momo mocmikeHHs
HITPO3aTHBHOTO CTPECY y XBOpUX 3 MOEIHAHUM
nepedbirom OAC ta T'EPX Mu He BUSIBHIH, SK 1
HAYKOBUX TIOBIJJOMJICHh CTOCOBHO IHTEHCHUBHOCTI
yukopreHHs JIHK y i€l koropTH narieHTiB B yMoBax
OcC.

AHaJii3 ocTaHHIX J0caigxKeHb Ta myOaikauii, y
SIKMX BHBYAJACH AaHa npodjema. Ha chorogHinmHii
JIeHb B JITEpaTypi € OKpeMi IOBIJOMIICHHS IIOJO
BUBUCHHS OKHCIIIOBAIGHUX TNPOLECIB OKPEMO NpH
OAC ta npu TI'EPX. Ilpu wnpomy pesyiabraTtu
JIOCJIJPKEHHSI € HEOJAHO3HAYHUMHM 1 CYIepewINBUMH.
Tak, 3a gaHUMH HayKoBIB y xBopux Ha OAC Mmae
Micre ictoTHe 3poctanHs piBHiB HT y cuposariii kposi
Ta 8-OI' y ceui B MOPiBHAHHI 13 3JJOPOBUMH 0COOaMHU
[8]. TIpore 3a pesympTaTamu HOOCHIIKEHHS A.
Sunnetcioglu et al. (2016), kounentpariist 8-OI" B ceui
y TaIli€eHTiB Ha OOCTPYKTHBHE alTHOE CHY CTATHCTUIHO
He BIJIpi3HsUIAcs BiJl aHAJIOTIYHOTO IapaMeTpy B IpyIi

MpakTUIHO 370poBuX oci6 [8]. ¥V xBopux Ha 'EPX
BHUSABJIICHO 30UThmeHHs BMmicty HT y ciouzoBii
obonoHui ctpaBoxoay [9], ane Bmict HT y cuposatui
KpoBI He JociijkyBaBci. Ha 1mymKy aBTOpIB,
aKTUBallisg OKHCTIOBaIbHUX mporecie mpu OAC
NOB’si3aHa 3 IHTEPMITYIOUOI0  TINOKCEMI€0  Ta
kucHeBoro Jnecarypauieto [10], a mpu T'EPX — 3
YIIKO/DKEHHSAM  pe]IIIOKTaTOM CIM30BOi  OOOJIOHKH
ctpaBoxony [11; 12].

TakuM  4YMHOM, BHBYEHHS  HANpYXKEHOCTI
OKHCTIOBAIGHUX  TIPOLECIB  MpH  KOMOpOiTHOMY
nepebiry OAC ta T'EPX € akTyampHOIO MPOOIEMOIO,
OCKIIbKH JIO3BOJIUTH YTOUHHUTH TIaTOTeHE3
CHHXPOHHOTO TUIMHY MATOJIOTIYHUX CTaHiB, SIKI 4acTO
3yCTpIiYaroThCs B KIIHII BHYTPIIIHIX XBOPOO.

Buninennsi HeBUpilIeHoi yacTku npoodaemu. B
JOCII/DKEHH] NpOaHali3oBaHO JMHAMIKY MapKepiB
HiTpo3aTHBHOrO cTpecy Ta ymkomkenHs JHK y
xBopux 3 moenuanuM nepedirom OAC Ta 'EPX B
MTOPIBHSAHHI i3 3IOPOBUMHE 0c00aMU Ta MAIliEHTAMH, K1
Manu i3ompoBanuit mepedir OAC abo 'EPX.

Marepiasim  Ta MeroaM. [lnd BHU3HAYEHHS
HasIBHOCTI Ta IHTEHCUBHOCTI OKCHIATUBHOTO CTPECY Y
xBopux 3 noegHanuM repedirom OAC Ta 'EPX na 6a3i
HaBYaJIbHO-HAYKOBOTO MEIUYHOTO LHEHTPY
«YHiBepcUTETChKA KJIHIKa» 3arnopi3bKoro
JICPIKaBHOTO MEJMYHOTO YHIBEPCUTETY 00CTEKeHO 165
0ci0, sikux OyIo noaineHo Ha 4 rpymnu. /1o KOHTPOJIBHOT
rpymu BBidnuM 30 MpakTU4HO 340poBHX 0ci0, 10 1
rpymu - 31 marieHT 3 i3oip0BanuM nepebirom I'EPX,
1o II rpynu — 32 xBopux Ha OAC, no Il rpymu — 72
marfieHTa 3 komopOimanmu twmHOM OAC ta ['EPX.
CepenHiif Bik pecrioHIeHTIB ckiaB 48 (36; 58) pokis,
cepen HUX 76 xkiHOK (46%) Ta 89 domosikiB (54%).
OOcrexxeHl rpynu OyinH CITIBCTABHUMH 33 BIKOM Ta
reagepHuM ckimagoMm (p>0,05). Kpurepii BKIrOUeHHS:
nHasBHicTe [EPX, OAC, noeananas OAC ta 'EPX Ta
iHpopMoBaHa 3roja Mali€eHTa Ha  yd4acTh B
nociimkenHi.  Kputepii BHKIIOUEHHs:  imIeMivHa
xBOpoOa cepist, roctpa abo XpOHIYHA cepieBa
HEJIOCTATHICTh, 3alajbHi 3aXBOPIOBaHHS MioKapay,
nepeHeceHuil iH(papKT Miokapja B aHaMHE3i, roctpi
abo 3aroCTpeHHs XPOHIYHUX IHpEKIIITHAIX,
ayTOIMyHHHX 3aXBOPIOBaHb, 3JIOSKICHI yTBOPEHHS,
MIEYiHKOBA Ta HHUPKOBA HEJOCTATHICTb, XBOpi, SKi
npuiiMaimn  f-aApeHoOJIOKATOPH,  aJAPEHOMIMETHYHI
3aco0M, CHOJIIIHI Ipenaparu, XBOpi, fKi HajsTh, a
TaKOXK BiJIMOBa MAIiEHTA BiJl y4acTi B OOCTEKCHHI.

Jna  BusBnenHs OAC  BciM  malieHTaMm
BHKOHYBAJIOCh  KapJiopecmipaTopHe  IOCHIKEHHS
ammapatom SOMNOcheck micro cardio (Weinmann,
Himeuumna) 3 22.00 mo 06.00 nHacTymHOrO IHS,
Bepuikamisg 1iarHo3y BinOyBantack npy iHAEKC armHoe-
rinonHoe (AHI) 6inmpmme, HiX 5 WO 3a roguHy.
Bupinstmu 3 cryneni Baxkocti OAC: 1 crynins - AHI
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5-14,9 noniit Ha roguny, 11 crymine -15-29,9 noniii Ha
roguny, 111 crymiae - 30 Ta Oinblne mOMil HA TOTUHY
[13]. OninroBanu TakoXk HaCTYIHI MapaMeTpu: iHAEKC
oOctpykTuBHOTO amHoe-rinonHoe (0AHI), iHnmexc
necaryparii (IJ), minimManeHa carypartist (Sa min).
Hiarno3 TEPX minTBepmkyBaBcs TpH HAsSBHOCTI
SHIOCKOIIYHUX O3HaK 3a pesyiIbTaTaMu
e30(aroracTpoyo1IeHOCKOITIT uuppoBoIo
BilICOEHTOCKOMIYHOI0  CHCTEMOI0  EKCIIePTHOI0
riaacy FUJINON EPX-4450HD (SImownist). Baxxkicth
YpaXEHHS  CIM30BOI  OOOJIOHKM  CTPaBOXOAY
KiacudikyBaiu 3rigqHo kputepiiB Jloc-AHmxeniBcbKol
knacudikanii [14]. Tlpu Busenenni ['EPX, mo
JOCIIJDKEHHS 3a)TydalluCh TALlEHTH 31 CKapramMu He
MeHIIe, HDK 5 pokiB. YciM  XBopuM 3
ractpoe3odarealbHIM  pe(IFOKCOM BH3HAYAIN
HaseHicTh H. pylori meromom stool-test srimHO
MaaxcTpuxcbkoro  KoHceHcycy — [15].  Bmums
OKCHIATHBHOTO CTpecy OLiHIOBaBcs 3a piBHeM HT
(uabip peaxtusiB pipmu Hycult Biotech, Hinepnanmu)
ta 8-OI (Habip peakruBiB ¢ipmu Enzo Life Sciences,
[IBeiinapisi) y cupoBatii KpoBi, SIKHH DOCIIIKYBaIH
iMyHO(EpPMEHTHUM METOJOM Ha MIKPOIUIaHIIETHOMY
doromerpi Immunochem-2100 (High Technology,
CHIA). VY jociipkeHHI JOTPUMAHO IPHUHIIMIIB
0loeTHKU: OCHOBHI monoxeHHs KouseHuii Panu
€Bpormn Tpo MpaBa IIOAWHA Ta OlOMeIWIUHY (Bif
04.04.1997 p.), GCP (1996 p.), TDenbcinkcpkoi
nexmapamii  BcecBiTHROI MemmuHOi acomiamii  mpo
STUYHI NMPUHLUITM MPOBEACHHS HAYKOBUX MEAWYHHX

JOCHIJKEHb 3a y4dacTio moauau (1964-2000 pp.) Ta

Hakazy MO3 Ykpainu Ne 281 Bix 01.11.2000.
CraructnyHa o0poOKa JaHMX 3/iHCHIOBANach 3a

nornomoroto mporpamu Statistica 6.1 (StatSoft Inc.,

CIIA). Timore3y mpo HOPMAIBHICTE PO3MOILTY
JOCITIKYBaHIX MTOKAa3HUKIB TepeBipsm 3
BHKOPHCTAHHSIM KpHUTEpito [amipo-VYinka.

BpaxoByroun Te, mo OUIBIIICTH IapaMeTpiB Maia
ACHMETPUYHUI PO3MOIi, 3HAYCHHS NPEICTABIAIN y
Burimsini Me (Q25%; Q75%), a mOpiBHSHHSA Tpyn
MIPOBOAMIIM 3 BHKOPUCTAaHHAM TecTy ManHa-YiTHi,
Kpackena-Yomnica Ta 2. Jlnsl OLIHKH B3a€EMO3B'S3KY
MDK O3HaKaMd BUKOPHCTOBYBAIHM KOpPEJALIHUI
aHami3 13 pO3paxyHKOM KoedillieHTa paHroBOl
kopessiii Crnipmena (r). CTaTHCTHYHO 3HAYyLIIMMHU
BimMiHHOCTI BBaxkanu mipu p<0,05.

PesyabTaTn  gociaimkenHsa. Sk cBiguath
pesymeTati  pocmimkeHHs, y [l rpymax
kxoHneHrpanis HT y cupoBaTmi kpoBi Oyna BiporigHO
OUTBIIIOTO, HIXK Y TPYIIi MPAKTHIHO 3TOPOBUX OCIO (IUB.
tabn. 1). [Ipu mpomy HaiiBuma koHmeHTparis HT
BUSIBJICHA Y MAIlIEHTIB 3 KOMOpOigHuM nepedirom OAC
ta 'EPX, sika BignoBigHo y 4,82,y 3,49 Ta 'y 2,44 pasu
Oyna OLIBIIOIO, HDK y KOHTpousbHIH rpymi (p<0,05).
AmHasioriyHa AMHaMiKa Majia Miclie 1 IpH aHasi3i piBHS
8-OI' y cuposariii kpoBi. Tak, MaKCUMaJIbHI 3HAYCHHS
3apEECTPOBAHO y XBOPUX 3 MoeAHaHUM IumHOM OAC
ta 'EPX. CuposarkoBuii pieab 8-OI' y xBopux Il
rpynu OyB Oimbllle B TOPIBHAHHI 3 KOHTPOJBHHOIO
rpymoo y 2,12 pasis, 3 I rpymoto —y 2,01 pasu Ta 3 11
rpymoio —y 1,31 pasu (p<0,05).

Ta6muus 1.
BMicT napamMeTpiB OKCHIATHBHOIO CTPecY B KPOBi BHYYYBAHMX NAlli€HTIB
3 (— Kompon_L:;iOa rpyna (IFIEI};;E; I(Icr)“;l;y er[)a III rpyma (37A2C+FEPX

(n=30) (n=31) (n=32) (n=72)
HT, 10,45 14,43 20,56 50,34

B HI/MJI (7,57, 14,75) (9,98; 21,45)* (15,02; 63,36)*# (20,47; 82,51)*#P
8-Or, 0,885 0,931 1,428 1,872

B HI/MJI (0,849; 0,971) (0,884, 1,444)* (1,166; 2,302)** (1,535; 2,533)*#P

[MpumiTka: * - JOCTOBIpHA PI3HHML MOPIBHAHO 3 KOHTPOJIBLHOK IPYIIOK; # - N0CTOBIpHA Pi3HUIA TOPIBHSAHO 3

rpynoro; P — nocrosipHa pisHuug nopisHsHo 3 11 rpynoro.

OtpumaHi JaHi BKa3ylOTh Ha 3HA4YHy OKHCHY
JIecTpyKuito OinkiB Ta ymkomkenHs JHK y xBopux 3
noegaanuM niepedirom OAC ta T'EPX Ta HasBHICTB y
BKa3aHOI Kareropii XBOpHMX BUPA3HOTO HITPO3WBHOTO
crpecy. Tomy B mNoJajbplIOMy MM IIpOaHaji3yBaslud
B3aemo3B’s130K piBHIB HT Ta 8-OI' Ta napamerpis, siki
XapaKTepu3ylTh Mepedir 00CTPYKTHBHOTO alHOE CHY
Ta racTpoe3odareanbHol pedIOKCHOT XBOPOOH.

Bcranosneno, (e} CTYTIiHb TSKKOCTI
00OCTPYKTHBHOTO arHoe Masa MO3UTHBHY
B32€EMO3AJICKHICTE 3 KOHLEHTPAIIEI0 y CHPOBATI
kposi HT (¥2=13,59, df=3, p<0,05) ta 8-OT (32=12,55,
df=3, p<0,05). 3a pesympTaTaMH KOPEISLIiHOTO
aHaizy Bu3HauyeHo, mo piBeHs HT maB mo3utuBHUI
3B's30k 3 AHI (r=+0,60, p<0,05), oAHI (r=+0,66,
p<0,05), I (r=+0,51, p<0,05). B3aemonis 8-OI' 3
BUMIpaMH  KapJiOpecmipaTOpHOTO  MOHITOPUHTY
Bursgaina HactynHuM umHOM: 3 AHI (r=+0,78,
p<0,05), 3 oAHI (=+0,77, p<0,05), 3 I (r=+0,64,

p<0,05). HeratuBHa BiporigHa Kopessiis 3adikcoBaHa
MiX BennmdnHOIO Sa min Ta piBEsMu HT Tta 8-OI (r=-
0,441, r=-0,444, p<0,05). OtpumaHi JaHi BKa3ylOTh Ha
HAsBHICTH TICHOi B3a€MO3AJIC)KHOCTI MK BHUPA3HICTIO
OKHCHOTO YKo pKeHHs 011KiB, JIHK Ta rimokcuaanmMu
NOKa3HMKAaMHU KapJiopecHipaTopHOro MOHITOPYBaHHS
xBopux 3 moeaHanuMm nepedirom OAC rta T'EPX.
PesynpTaTi  HAmoOro - JOCHIJKEHHS JIOMOBHIOIOTH
MTOBIIOMJICHHA HayKOBIiB Tpo iHTeHcupikamito OC
npu niporpecysanni rimokcii Ha i OAC [4; 8; 10].

3 niTepaTypH BiIOMO, IO XpPOHIYHE 3arajcHHS
npu 'EPX Takoxk CympoBOIXKYETbCS TNOPYLICHHAM
OKHCHOTO Merabonmismy. Jlo Takoro BHCHOBKY
JOCIITHUKY AU aHanizytoun npossu OC y XBopHux
3 TOE€JHaHMM IUIMHOM  racTpoe3odareainbHOro
pedurokcy Ta XPOHIYHOTO racTpury,
aJIeHOKapIIHOMH, cTpaBoxoxy bapera [16]. Biporigai
B3a€MOBiZHOCHHM MK  mokasHukamu OC Ta
KIIIHIYHUMH O3HaKaMH ractpoe3odareasbHOTO
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pedrokcy BusIBIEHI HaMH 1 HpU  KOMOPOiTHOMY
nepebiry 'EPX 1a OAC. Tak, y xBopux Ill rpymu
BUPA3HICTh  EHJOCKONIYHHMX IOPYIIECHb  CIU30BOL
O00OJIOHKM CTpPaBOXOJy Maja B3a€EMO3B’SI30K 3
CHpOBaTKOBOIO KoHIeHTpariero HT (y2=11,24, df=4,
p<0,05) Tta 8-OI' (x2=6,13, df=4, p<0,05).
Bceranoeneno, mo y xBopux Ill rpymn mpum Ha
HasiBHOCTI iHdikoBanocti Helicobacter pylori pisens
HT Tta 8-OI' icroTHO 3pocTaB 1 IEepeBHUIIyBaB
BignmoBigHo y 1,94 Tta y 1,26 paziz (p<0,05)
aHAIOTIYHMIT MOKasHUK y xBopux Oe3 Helicobacter
pylori.

TakuM  4MHOM, TpOBElNEHE  JOCIIKEHHS
3aCBIAYMIIO BUCOKY aKTUBHICTh OKCHAATHBHOTO CTPECY
Yy XBOPHX 3 KOMOPOiJHUM 11epediroM 00CTpyKTHBHOTO
amHOe CHY Ta TracTpoe3odareanbHoi peQIrroKCHOT
XBOpoOH. BusiBieHi mopymeHHs 6aaHCy MiK OKHCHO-
BiJIHOBHHMH IIPOLIECaMH ITOTPEOYIOTh BUKOPHCTAHHA Y
0a3oBiit Teparii xBopux 3 noexgHanuM IHOM OAC i
T'EPX aHTHOKCHIaHTHHUX 3acO0IB.

Bucnoskn:

1. ¥ xBopux 3 T[O€AHaHUM mepebirom
obctpyktuBHOoro amHoe cHy Ta ['EPX BusBieHo

MOPYUICHHS  0ajaHCy MK  OKHUCHO-BIJHOBHUMH
NpoLecCaMy,  HasiBHICTb  HITPO3UBHOTO  CTpecy,
YIIKOJKECHHS JIHK. Ile HiATBEPIKYETHCS

CTATHCTHYHO BIPOTiHMM 3POCTaHHSAM y CHpPOBATII
KPOBI PiBHIB HITPOTHPO3HMHY Ta 8-OKCIryaHiHY.

2. IligBumeHHs IHTEHCHUBHOCTI TIPOIIECiB
OKHCIICHHS Y TamieHTiB 3 KoMopOigauM mimHoM OAC
i 'EPX moB’si3aHe 3 BUPa3HICTIO KapAiopecipaTOpHUX
MOPYIICHb 0OCTPYKTHBHOTO arHoe CHY,
ingikoBanictio Helicobacter pylori.
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KOMOPBIJHI CTAHH Y TAIIE€HTIB ITIOXWJIOTO BIKY 3 'OCTPOIO KNIIKOBOIO
IHOEKIIECIO CIPUYUHEHOIO ITIPEAJCTABHUKAMHU YMOBHO-ITATOTEHHUMHA ®JIOPU TA
IX POJIb Y IPOTHO3YBAHHI ETIOJIOT'Ti 3AXBOPIOBAHHS

Summary. 46 elderly patients with acute intestinal infection caused by conditionally pathogenic
microorganisms were examined. The first group included 26 (56.52%) examined with acute intestinal infection
due to Enterobacteriacea, the second - 6 (13.04%) with acute intestinal infection caused by Pseudomonadacea, to
the third group - 14 (30.44%) patients with Staphylococcus aureus-associated inflammatory process. A burdened
comorbid background was observed in 42 (91.30%). The higher risk of acute intestinal infection caused by
Pseudomonadacea was recorded in the presence of transient disorders of cerebral circulation and myocardial
infarction. Higher chances of acute intestinal infection due to Enterobacteriacea have been proven in the presence
of heart failure, peripheral vascular damage and diabetes without limb damage. The factors of formation of
Staphylococcus aureus-associated acute intestinal infection are acute disorders of cerebral circulation with minimal
symptoms, presence of dementia, bronchial asthma, chronic nonspecific lung diseases, peptic ulcer and/or
duodenum. Therefore, the ability to predict the etiological factor of acute intestinal infection based on the available
comorbid conditions has been proved.

AnoTtamnisa. O0ctexkeHO 46 TALi€HTIB MOXHMJIOTO BIKy 3 TOCTPOI KHIIKOBOI iH(EKIIEI CIPHINHECHOO
YMOBHO-TIATOTCHHUMH MiKpoopraHismamu. [lo mepioi rpynu BritoueHo 26 (56,52 %) o6CcTeKeHHX 3 TOCTPOIO
KHUIIKOBOKO 1HPEKIIEI0 00YMOBIIEHOI €HTEPONAaTOreHHUMH KHIIIKOBUMH MaJMYKamHu, 10 Apyroi — 6 (13,04 %) 3
TOCTPOI0 KHIIKOBOI iH(EKIi€ CIPUYHHEHOK NMpeacTaBHUKaMHU pojuHu Pseudomonadacea, mo tpersoi — 14
(30,44 %) nauienriB 3 Staphylococcus aureus-acoriioBanuM 3anansHuM npouecoM. OOTsHKeHUiT KOMOPOiqHuMi
¢on croctepiranmu y 42 (91,30 %). Bumumii pusuk TocTpoi KAIIKOBOI 1HPEKITT CIPUYNHEHOIO TIPEICTABHUKAMHE
pomuan Pseudomonadacea 3adikcoBaHO 3a HAasBHOCTI TPAH3UTOPHHX TMOPYIIEHh MO3KOBOTO KPOBOOOIry Ta
iHpapkTy Miokapga. Bummi maHcu rocTpoi KWIIKOBOI iHGEKIT 0O0yMOBIEHOI NpeACTaBHHUKAMH POIMHU
Enterobacteriacea moBemeHO 3a HasBHOCTI CepIIEBOi HEIOCTATHOCTI, ypaKeHHS MepU(DEepUUHUX CYAHH Ta
IyKpOBOTrO miabety Ge3 ypaxkeHnHs KiHmiBok. ®axrtopamu (opmysanns Staphylococcus aureus-acoriiioanoi
TOCTPOIO KHIIKOBOIO 1H(EKII€I0 € TOCTpe MOPYMICHHS MO3KOBOTO KPOBOOOIry 3 MiHIMalbHHUMH SBHIAMH,
HasBHICTH JEeMEHIIiI, OpOHXiaJbHOI aCTMHM, XPOHIYHHX HeCHeIHM(IYHMX 3aXBOPIOBAHb JIET€Hb, BHPA3KOBOL
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XBOPOOH LLTYHKY 1/4u [BAHAJIUATHIIATIO! KUILIKH Ta UPO3Y MEYiHKK 0e3 MopTaibHOI rimeprensii. OTxke, A0BeACHO
MOXJIMBICTb IPOTHO3YBAaHHS €TIOJNOTIYHOTO (DaKTOpy TOCTpoi KMIIKOBOI iH(EKHil Ha OCHOBI HAsSBHUX KOMOPOIIHUX

CTaHiB.

Key words: gut microbiota, old age, comorbidity, acute intestinal infection, opportunistic flora.
Knrouosi cnosa: mikpobioma KuwiKigHUKa, NOXUaUll 8ik, KOMOPOIOHICIb, 20CMpa KUWKO8A iH(peKYis, YMOBHO-

namoeenta ¢hnopa.

ocTranoBKa npooJieMu. MixkpobioTa
KAIIKIBHUKA PETYIIOE€ METAaOONiYHI MpOIecH, SK Ha
JOKIBHOMY  DpiBHI, 3a0e3meduyroun  abcopOuiro
MIKpOEJIeMEHTIB, BITaMiHIB Ta IHIIMX HYTPI€HTIB, TaK 1
Ha CHCTEMHOMY — NpHUHMaEe ydacTb B MOAYJISLIT
YyTAMBOCTI TKAHWHHUX PELENTOpiB 10 IHCYJIHY,
¢opmyBanHi cuctemHoro 3ananenas [1,10]. 3a
BiZICYyTHOCTI HOpMaJIbHUX acollialiii MiKpOOpraHi3mis
B KWIIKIBHUKY TWiATpUMaHHSI ToMeocTaly Ta
METa0OJIYHUX TIPOLECiB HAa CHCTEMHOMY piBHI €
HEMOJUIMBUM. BimoMo, mo mopymieHHS CKiamy
MIKpOOIOIIEeHO3y ~KHWINKIBHHKA, $AKi BHHHUKAIOTH Y
MAIi€HTIB TOXWJIOTO BIKY, IIOB’S3aHI 3 BHCOKUM
PHU3UKOM HOTO KOJIOHi3alil MaTOTeHHHIMH Ta YMOBHO-
MaTOr€HHUMHU MiKpoOpraHizaMamu (VIIM),
mucoyHkuiero micueBoi iMyHHOI cuctemu (GALT),
JCPEryJIITOPHUMH 3MiHAMU MOTOPHUKH Ta PO3BUTKOM
psly 3aXBOPIOBaHb IITYHKOBO-KHIIKOBOTO TPAaKTY,
CEepIICBO-CYIUHHOT, IMyHHOI cucTeM Ta iHmmwmx [1,7].
BuBueHHs 3B’A3Ky MK 3MiHAMH CTaHy KHIIKOBOI
MIKpOOiOTH Ta KOMOPOITHUMHU YMHHUKAMH y TAIli€HTIB
MOXWMIIOTO BIKY € aKTyaJIbHOI MPOOIEMOI0, OCKUTBKH
IaHi (GakTOpH € HEBil €MHUMH JIAHKAMH €IUHOTO
KacKamy MIpOIIeCiB OpraHi3my, SIK1
B32€MOOOYMOBIIIOIOTH MEPEOir OIH OTHOTO.

BunisieHHs1 HeBHpilleHHX paHille 4YacTHH
3arajibHoi mpodgemu. MikpobioTa KHIIKIBHUKA
MpeICTaBIIsIE COO0I0 TIEBHY MIKPOCKOJIOTIUHY CHCTEMY
B OpraHi3mi JIIOJMHHU, siKa repedyBae y MOCTiHHIN
3aJIeKHOCTI BiJl TOMEOCTa3y MaKpOOpraHiamy, BiKY,
CTaHy 3J0pOB’s, DPEXKHUMY Ta SKOCTI XapyyBaHHS,
NpUHAOMY MEIUKaMCEHTIB, 30KpeMa aHTHOIOTHKIB,
KIIiMaTo-reorpaiqyHuXx yMOB Ta pPsAy HOJATKOBHX
tdakropiB [1,4,8]. st MikpoOioneHO3y KHIIKiBHHKA
37I0POBOi  JOpPOCITOI JIIOAMHM XapaKTepHI BHCOKa
CTaOUTBHICTh HOTO KIJTBKICHOTO Ta SIKICHOTO CKIIANY,
OJTHAK 3 BIKOM JaHAa piBHOBara MOPYIIYETHCA. 3TiTHO
CY4YacHHX TBEP/IKEHb, y MAI[€HTIB MOXHMJIOT0 BiKYy
CIIOCTEPIraeThecsl SMEHIICHHSI KUIBKOCTI OaKTepiii po/iB
Bifidobacterium, Bacteroides i Lactobacillus, mo
MOB’SI3yIOTh 31  3HIDKEHHSAM  iX  aJre3uBHHX
BJIACTMBOCTEH, BHACIIJIOK 3MIHU CTPYKTYPH CIIU30BOI
000510HKHM TOBCTOi KMIIKK. KpiM TOTO, MOBEJEHUM €
(akT  30LMBIICHHS  KIMBKOCTI  (PaKyIbTaTHBHHUX
aHaepoOiB, 10 TaKOX IIJTBEP/DKY€E 3MiHM PiBHOBAaru
MmikpobGiotn 3  Bikom [1,8]. 3miHm  ckmamy
MIKpOOIOLIEeHO3y ~ KHMIIKIBHMKAa  acoliioBaHi 3
PO3BUTKOM OKCHIAQTHBHOTO CTpPECy, METabO0JIIuHIX
MOPYIICHb Ta XPOHIYHOTO 3aMaJIbHOTO IPOIECy, SKi y
CBOIO 4epry € IyCKOBHMMH MeXaHi3MaMH DPO3BHTKY
CYIIyTHIX 3aXBOpIOBaHb [3,5].

Y 4YHCIEeHHUX JOCHIHKCHHSX MiATBEPIKESHO
3B’S30K MDX HAsSBHICTIO 3MiH CKJIamy MiKpoOioTH Ta
pisHMMHU TmaTosoriyHUMHU cTanamu [1,3,6,8,9]. Tak,
HasBHICTH OakTepiit Tumy Proteobacteria € moBeneHUM

(GakTOpoM pH3HKY PpO3BUTKY CEpLEBO-CYAWHHUX
3aXBOPIOBaHb, 30KpEMa aTePOCKIIEPO3y Ta LYKPOBOTO
miabery 2 tummy [2,5,7]. ducbamaHC KHIIKOBOT
MIKpOQJIOPH PO3MIISAAIOTH SIK ITyCKOBHE MeXaHi3M
PO3BUTKY XPOHIUHOTO 3arajieHHs OpOHXO0JIereHeBol Ta
CCYOBU/IBHOI CHCTEM Ta OpraHiB IIUTYHKOBO-
KHILIKOBOTO Tpakty [1,7].

TakuM 4WMHOM, 3B’SI30K MK HasIBHICTIO NEBHHX
30yIHUKIB, iX acormiamifi Ta 3axXxBOPIOBAaHHAMH €
noBeneHn. LlikaBUM € MOCTIDKEHHS PO CYMyTHIX
3aXBOPIOBAaHb y TMPOTHO3YBAaHHI €TioNorii TrocTpoi
kumkoBoi  iHQekmii  (KI)  ockimpku,  paHHE
MPOTHO3YBAHHS  €TIONIOTii  JJO3BOJNIUTH  PO3POOHUTH
cnenn(idHi CXeMH JiKyBaHHS, SKi Ha BIAMIHY Bif
Cy4acHHX, OyIyTh 11030aBJIeHI EMITIPUYIHOCTI Y CBOEMY
MAX 0.

Hinb crarri. [IpoananizyBat koMopOiaHi cTaHu Y
mamientiB  moxuwinoro Biky 3 ['Kl  cnpuduHeHoHO
NPEICTaBHAKAMK ~ YMOBHO-TIATOTeHHMMH ~ utopu Ta
BCTAaHOBHTH iX POJb y NPOrHO3YBAaHHI IPOBITHOTO
€TIONIOTYHOTO (haKTOPY 3aXBOPIOBAHHSL

BukisiageHHssi ocHoBHoro marepiany. B
JNOCTIUKyBaHy Tpymy BKIOYeHO 46 TalieHTiB
moxuitoro Biky 3 ['KI cnprumaennvu YIIM, 11 (23,91
%) donoBikiB Ta 35 (76,09 %) xiHOK, sKi TepeOyBaIn
Ha CTalioHapHOMY JIKyBaHHI B iH(dekuiiiHOMy
BiJUIUICHHI BiHHUIILKOT IICHTPAIbHOT paiiOHHOT JTiKapHi
3a mepiox 2008-2018 pokiB. CepeaHiii BiK XBOpHX
cTaHoBHB 68,67+6,49 pokis. [IpoBiHMIA €TIOTOTTYHIIA

YUHHUK T'KI BU3HAYAIH 3 JIOTIOMOT 010
0akTepioJOriYHOTO  METOAYy. 3 ypaxyBaHHIM
BHIUIEHOTO 30yIOHHMKAa cepell OOCTeXXeHHX Oyio

cpopmoBano 3 rpymu. [lo mepmoi rpyny BKIIOYEHO 26
(56,52 %) obcrexernx 3 I'KI o0OymoBieHOO
CHTEPONIaTOTCHHUMH KUIIKOBHMH TAJIMYKaMH, 10
apyroi 6 (13,04 %) xBopux 3 I'Kl, sxy Buximkamm
npeacTaBHUKaMu  poauHu  Pseudomonadacea, 1o
tpethoi — 14 (30,44 %) mamientiB 3 Staphylococcus
aureus-acouiifoBaHUM 3aMalibHUM MTPOILIECOM.

J1J1st OLIIHKY PI3HUII Y HE3aJIEKHHUX CYKYIHOCTSIX
BUKOPHUCTOBYBAJIX HenapaMeTpU4HuR KpuTepiit
Kpackena-Yomrnica.  [IporHo3yBaHHS — MPOBITHOTO
etionoriyoro (akropy I'KI 3milicHroBamm Ha OCHOBI
aHamizy KOMOpPOIOHWX CTaHIB, NUIAXOM II00YIOBH
CTaTHCTMYHOI ~ MoOjeni  JIOTiCTHYHOI  perpecii,
po3paxyHKy BigHomeHHs manciB (OR) 1 95 %
JIOBIpYHX IHTEpBaJiB (CD. BiporignicTs
0E3MOMIIIKOBOTO  NIPOTHO3y  BCTAHOBIIOBAIN TPH
p<0,05. OTpumaHi pe3ynbTaTH HaBEJEHI y BHIJISI
cepenmHboro  apu(METUYHOro  +  CEPeAHBOro
kBagpatuaHoro (M+SD). lns cTaTHCTHYHOTO aHAIZY
BHKOPHCTOBYBAJIM Mporpamy Statistica 13.

OO6T1soxeHnit KoMopOigHUHA (GOH crocTepiraam y
nepeBaxHoi OipmocTi 42 (91,30 %) marienTiB rpymy,
y 4 (8,70 %) — cymyTHI 3aXBOpIOBaHHS He 3a()iKCOBAHO
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(rabn. 1). Cepeaniii piBeHb JiarHOCTOBaHHX
KOMOpOiJHUX CTaHIB y Trpymi craHoBuB 2,65+1,16
3aXBOPIOBaHHS 3 PO3PaxyHKy Ha OJJHOTO XBOPOTO.

Tabmuus 1

YacroTa 1iarHOCTOBAHNX KOMOPOITHUX CTaHIB y Nali€HTIB J0CIiIKYBaHOI rPyNH 3 ypaxXyBaHHAM

MPOBiIHOrO eTiooriunoro paxkropy
Yacrota KOMOPOITHUX CTaHIB 1 rpyma 2 rpyna 3 rpyma p

BIIICYTHI 3 (11,54 %) 0 1(7,14 %) 0,65

1 3aXBOprOBAHHS 1 (3,85 %) 1 (16,67 %) 0 0,25

2 3aXBOPIOBaHHs 7 (26,92 %) 2 (33,33 %) 2 (14,29 %) 0,57

3 3aXBOPIOBAHHS 10 (38,46 %) 2 (33,33 %) 6 (42,86 %) 0,92

4 3axBOprOBaHHs 5 (19,23 %) 1 (16,67 %) 5 (35,71 %) 0,47
M=SD 2,50+1,21 2,50+1,05 3,00+1,11 0,30

VY O6imemocti mamieHTiB moxmioro Biky 3 I'KI
obymosneHoo YIIM — 18 (39,13 %) croctepiranu mo
3 OJATKOBMX 3aXBOPIOBAHHA, 1O 2 MATOJOTIYHHUX
cTanu 3apeectpoBano y 11 (23,91 %) oOGcrexeHux
rpynu. Hle y 11 (23,91 %) xBopux BcTaHOBIEHO 110 4
KOMOpOiqHuX cTaHu, y 2 (4,35 %) obcTexenux — mo 1
CYIYTHI{ TTaToJorii.

IMpu aHamizi 4acToTH KOMOpPOIAHMX CTaHIB Yy
rpynax xBopux noxwuioro Biky 3 'Kl oOymoneHoro
VYIIM 3 ypaxyBaHHAM HPOBIIHOTO ETiOJOTIYHOTO
(hakTOpy HOCTOBIpHOi BiAMIHHOCTI HE BCTaHOBJICHO
(p>0,05).

CepenHiii piBeHp KOMOPOiZHOCTI y TamieHTiB 1
Irpynd CTaHOBUB 2,50+1,21 3axBoproBaHHS 3
po3paxyHKy Ha ojpHOTo XBoporo, 2,50+1,05 — y
TIALI€HTIB 2 TPpyNHU, HAUBUII 3HAYCHHS 3a]iKCOBAHO y
3 rpymi - 3,00£1,11, oagHak BiAMIHHICTE MiX
MOKa3HUKaMH CTaTUCTUYHO He 3Hauyma (p=0,30).

CTpykTypa OCHOBHHX KOMOPOIZHHUX CTaHIB
BCTaHOBJICHUX y OOCTEXEHUX MAI[iEHTIB 3 ypaxyBaHHs
MPOBIHOTO E€TIOJOTIYHOTO YHMHHHKA HaBEJCHA Y
Tabmmmi 2.

Taomuus 2

XapakTepucTuka KOMOPOiIHMX CTAHIB Y NALIEHTIB J0CTiXKYBaHOI IPYIH 3 YPAXyBAHHSAM IPOBiIHOI0

eTiosoriuHoro gakropy
CymyTHS naToJorist 1 rpyma 2 rpyma 3 rpyma p
Indapkr Miokapaa 1(3,85%) 3 (50,0 %) 0 0,0007*
CeplieBa HeOCTaTHICTb 21 (80,77 %) 3 (50,0 %) 6 (42,86 %) 0,04*
VpaxeHHs nepuhepudHIX CyIuH 10 (38,46 %) 0 1(7,14 %) 0,03*
Tpausutopre TOPYIIICHHS! MO3KOBOTO 4 (15,38 %) 4 (66,67 %) 0 0,002*
KpoBOOOIry
I'TIMK 3 MiHIMaJIbHUMH SIBHILAMHE 2 (7,69 %) 0 7 (50,0 %) 0,003*
Jemenris 2 (7,69 %) 1 (16,67 %) 5 (35,71 %) 0,09
BponxiaabHa actMa 1(3,85 %) 0 4 (28,57 %) 0,04*
XpowiuHi HecrielwQivHi 3aXBOPIOBAHHS JIETEHb 5 (19,23 %) 1 (16,67 %) 7 (50,0 %) 0,10
Bupasiosa xBopoGa uurymky ifn 2 (7,69 %) 1(1667%) | 5(3571%) 0,09
JIBAHAIIATHITANION KAIITKH
1{ipo3 nedviHku 6e3 NopTaIbHOI rinepTeHsil 3(11,54 %) 0 5 (35,71 %) 0,08
L1/1 6e3 ypakeHHs! KiHI[iBOK 10 (38,46 %) 1 (16,67 %) 1(7,14 %) 0,09
TTIMK 3 remimuieriero 1(7,14 %) 0,32
XHH 3 piBHeM KkpeatuHiHy Oubie 3 Mr% 2 (7,69 %) 0,46
L1/1 3 ypasKeHHsIM KiHI[IBOK 1(3,85 %) 0,68
3r0siKicCHI MyXJIMHU O3 MeTacTasiB 1 (3,85 %) 1 (16,67 %) 0,25

*[IpumiTka. BcTaHoBIEHO 1OCTOBIpHY BiIMiHHICTB IMOKa3HMKIB pH p<0,05.

Indapkr Miokapna B aHaMHeE31 BCTaHOBJICHO Yy 4
(8,70 %) mamientiB Tpymu — y 3 (50,0 %)
npezactaBHUKiB 2 rpymu Ta 1 (3,85 %) oberexenoro 1
rpynma. Y 3 rpymi XBOpHX JIaHOTO KOMOpPOiZHOTO
(haxropy He ciocTepiranu. [Ipu MOpiBHIHHAI YaCTOTHUX
MOKAa3HHUKIB JIOCTOBIPHO BHIIy YAacCTOTy iH(apKTy
MiOKapaa CHOCTEpIiraja y Mali€HTiB MOXUIOTO BIKY 3
I'KI  oO0yMOBIEHOIO  MNpEeACTaBHUKAMH  POAWHHU
Pseudomonadacea (p=0,0007).

CepueBa HeZOCTaTHICTh JiarHoctoBana y 30
(65,22 %) oOcTexeHUX, y IepeBaKHOI OUIBIIOCTI
nanienta 1 rpymu — 21 (80,77 %), 3 (50,0 %) oci6 2
rpyma ta 6 (42,86 %) mnpeacraBHUKIB 3 TpymH,
BIIMIHHICTP MDK TpyIaMH CTaTHCTHYHO 3HAYyIIa
(p=0,04).

YV 11 (23,91 %) XBOpHX BCTaHOBJICHO O3HAKHU
ypaXeHHS TepUPEpUUHUX CYIUH, SKi CIOCTepiraan
nepeBaxxHo y xBopux 1 rpymu — 10 (38,46 %) ta 1 (7,14



52 East European Scientific Journal #5(57), 2020

[ |
EESY| |

%) obcrexxenoro 3 rpynu. Y 2 rpyni noaiOHI NposiBU
HEe BCTaHOBJICHO. [IpM TOpIBHAHHI BCTaHOBIECHO
JIOCTOBIpHO BUILY  IIOIIMPEHICThH CYAMHHHUX
3aXBOpIOBaHb y TmauieHTiB mnoxmnoro Biky 3 I'KI
CIIPUYHNHEHOIO NpeICTaBHUKAMH poxy
Enterobacteriacea (p=0,03).

TpaH3UTOPHI TOPYIIEHHS MO3KOBOTO KPOBOOOITy
3aikcoBaHo y 8 (17,39 %) mamieHTiB TpynH, y
6inpmIocTi npeactaBHUKIB 2 TpynH — 4 (66,67 %) Ta 4
(15,38 %) — 1 rpymu, y 3 rpymi AOCHiIKyBaHi CTaHU He
criocrepiraid. BcTaHOBIEHO JAOCTOBIPHY BiAMIHHICTH
YaCTOTHUX IIOKAa3HUKIB y TIpymax XBOpHX 3
ypaxyBaHHSM IIPOBIJHOTO €TioJNOTiYHOTO (hakTOpy
(p=0,002).

VY 9 (19,57 %) naui€HTiB TpyNH CHOCTEpIrajiu B
anamue3l ITIMK 3 MiHIMaJIbHUMH SIBHUINAMHM, SKI
3atikcoBano y 7 (50,0 %) oci6 3 rpynu ta 2 (7,69 %)
mamieHTiB | Tpymu. JloBemeHO IOCTOBIpHO BHILY
YacTOTy JAHOTO CTaHy Y TPYIi XBOPHX MOXHIIOTO BIKY
3 TI'Kl copuunHeHO0  MNpeACTaBHUKAMH  POOY
Staphylococcus aureus (p=0,003).

Osnaku nemeHiii miarmocrosano y 8 (17,39 %)
obcrexennx —y 5 (35,71 %) xBopux 3 rpynuy, 1 (16,67
%) — 2 rpynu 1a 2 (7,69 %) namientis 1 rpymu. Ilpu
MOPIBHSHHI TOKAa3HUKIB JJOCTOBIPHOT BiAMIHHOCTI Yy
rpynax XBOpDUX 3  ypaxyBaHHSM  MPOBIJTHOTO
eTionoriyHoro gakTopy He BctaHoBieHO (p=0,09).

BponxiansHa actma 3adikcosana y 5 (10,87 %)
obcrexenux, y 4 (28,57 %) oci6 3 rpymu Ta 1 (3,85 %)
npencrapHuka 1 rpymu. Ilpu mopiBHSAHHI YacTOTHHX
MOKAa3HHUKIB JOCTOBIPHO BHUIIY YaCTOTy OpOHXialbHOT
ACTMH CIIOCTEpITay y ManieHTiB moxmioro Biky 3 ['KI
3YMOBIICHOIO TpeacTaBHUKaMu poxy Staphylococcus
aureus (p=0,04).

JlocToBipHOT BIAMIHHOCTI Yy YacTOTI XPOHIYHHX
HecTieudigHuX 3aXBOPIOBaHb JIET€Hb y
JIOCIIIJDKYBAHHUX Tpynax XBopux moxuioro Biky 3 I'KI
He BcraHoBieHOo (p=0,10). Xponiuni HecneuudiuHi
3aXBOPIOBAHHS PECHIPaTOPHOTO TPAKTY CIIOCTEpPiranu
y 13 (28,26 %) nanientiB rpymu —y 7 (50,0 %) oci6 3
rpyny, 1 (16,67 %) obcreskenoro 2 rpynu ta 5 (19,23
%) xBopux | rpynm.

Bupaskoy XBOPOOY [UTYHKY i/am
JIBAHAIITHIIANIO] KHIIKH AiarHocToBaHO ¥ 8 (17,39 %)
00CTeXXeHHX, OUIBIIICTD 3 IKMX NPEICTABHUKH 3 IPYIH
—-5@35,71 %),y 2 (7,69 %) xBopux 1 rpynu ta 1 (16,67
%) ocobu 2 rpynu. Ilpu TOpIBHSAHHI YacTOTH
JIOCIIIJDKYBAaHOTO  (hakTOpy y Tpylax JoCTOBIpHOT
BiIMIHHOCTI He BcTaHOBJICHO (p=0,09).

Y 8 (17,39 %) XBOpuX BCTAaHOBJICHO LHPO3
mediHkd ~ 0e3  O03HaK  NOPTaidbHOI  TinepTeHsil.
HocnimxyBannit pakrop crocrepiranu y 5 (35,71 %)
oci6 3 rpymu Ta 3 (11,54 %) npencraBHukiB 1 rpymu.
JlocTOBipHOi  BIAMIHHOCTI ~MiX  BCTAHOBJICHHMH
YaCTOTHUMH MOKa3HUKaMu He 3adikcoBano (p=0,08).

L1J] Oe3 ypaxkeHHs KiHLIBOK croctepiranu y 12
(26,09 %) ocib mociimKyBaHOI rpynu, OUIBLIICTH 3
nanieHTiB Hanexana 1o 1 rpynu — 10 (38,46 %) ta o
1 npencraBuuky 2 ta 3 rpyn — 1 (16,67 %) ta 1 (7,14
%) BimnoBimHO. AmHamizyroun dwactory LIJI 6e3
ypaXXeHHS KIHI[IBOK y Tpymax 3 ypaxyBaHHIM
eTIoNOTiYHOTO (haKTOPY IOCTOBIPHOI BiAMIHHOCTI HE
Bcra"oBieHo (p=0,09).

Y 1 (7,14 %) oberesxenoro 3 rpymnu 3adikcoBaHO
B anamuesi [ TIMK 3 remiruieriero uu naparuierieto, B 1
Ta 2 Tpymax JaHuii Qakrop HE BCTAHOBIJIECHO.
BigMiHHICTE MDK 3HAYEHHSAMH CTaTUCTUYHO HE
sHagyma (p=0,32).

XHH 3 piBHem kpeatuHiHy Oinbme 3 Mr%
niarmocroBaHo y 2 (7,69 %) xBopux 1 rpymu, B iHIIHX
rpyTmax MmoaiOHUX 03HAK HE CIIOCTEPiraiii, JOCTOBIPHOT
BIIMIHHOCTI y rpymax He BcTaHoBIeHO (p=0,46).

Y 1 (3,85 %) npencraBHuKa 1 rpyIi BCTAHOBJICHO
HasBHICTH 1[/] 3 ypakeHHSAM KiHIIBOK, ¥ 2 Ta 3 rpynax
maanit  Qaktop He 3adikcoBaHo. JlocTOBipHOI
BiIMIHHOCTI JOCIII)KyBaHOTO MOKAa3HHUKA Y TPYIax He
cnoctepiranu (p=0,68).

HasiBHICTD 37I0SKICHMX MyXJMH 0€3 MeTacTasiB
3adikcoBano y 2 (4,35 %) obcrexxenux —y 1 (3,85 %)
ocobu 1 rpymu ta 1 (16,67 %) xBOporo 2 rpymu.
JocToBipHOi BiIMIHHOCTI MK BKa3aHUMHU
MMOKa3HUKaMH He BcTaHOBJICHO (p=0,25).

HactynmauMm eranom, aHalli3ylodd MPOTHOCTHIHY
OiHHICTD  OCTIKYBaHMX KOMOPOIMHUX  CTaHIB
BCTaHOBJICHO, IO HAasABHICTH iH(ApKTy Miokapaa B
aHaMHe31 y TMAali€HTIB MMOXWIOTro BiKy acoliiioBaHa 3
JIOCTOBipHO BHIuUME Imancamu ¢(opmyBanas ['KI
3yMOBJIEHOT npeACTaBHUKAMU POAMHH
Pseudomonadacea (OR=39,0, ClI (2,83-536,73),
p=0,002) (taba. 3). Kpim toro, Bummi pusux ['KI
CIPUYHHEHOIO npe/ICTaBHUKaMU POAMHH
Pseudomonadacea 3adikcoBaHO y Halli€HTIB OXUIOTO
BiKy 3a HasBHOCTI TpPaH3UTOPHHX IOPYIICHb
MO3K0Boro kpoBoobiry (OR=18,0, CI (2,33-138,88),
p=0,003).

HasBHICTE ceprieBOi HEOCTATHOCTI y TAIIEHTIB
JOCIIJKYBAaHOI TPYMU JOCTOBIPHO IIiIBUIILYE PH3UK
po3Burky 'Kl 00ymMoBI€HOT IpeicTaBHIKAMH POIIHA
Enterobacteriacea (OR=5,13, CI (1,33-19,83), p=0,01)

Ta 3HWKye 1rancu  Staphylococcus  aureus-
acomiioBanoi iudekmii (OR=0,25, CI (0,06-0,98),
p=0,04).

HocroBipHo Bumi mancu ¢opmyBanHs ['KI
00yMOBJIEHOT npeICTAaBHUKAMH POAMHH
Enterobacteriacea  JOBeleHO TakoX Yy  XBOPHUX

MOXHJIOTO BiKY 32 HAsIBHOCTI YpaXKeHHsI iepuepruaHUX
cymua (OR=11,88, CI (1,29-109,52), p=0,005) ta LI/
6e3 ypaxenns kinniBok (OR=5,63, CI (1,02-31,03),
p=0,02).
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Tabmuug 3

IIporHo3zyBaHHs NPOBITHOIO €Ti0JOTIYHOr0 (h)AaKTOPY HA OCHOBI BCTAHOBJICHHMX KOMOPOiIHUX CTaHIB y

NANIEHTIB I0CIIIKYBAHOL TPyNHU

CymyTHs natonorist 1 rpyma 2 rpyma 3 rpyna
p=0,002*
IadapkT Miokapma p=0,18 OR=39,0 p=0,08
Cl 2,83-536,73
p=0,01* p=0,04*
CeprieBa HEJOCTATHICTD OR=5,13 p=0,41 OR=0,25
Cl1,33-19,83 Cl10,06-0,98
p=0,005* p=0,06
VYpaxeHHs nepuQepIIHNX CYIIH OR=11,88 p=0,06 OR=0,17
Cl 1,29-109,52 Cl0,02-1,57
TpaH3uTOpHE NOPYIICHHS MO3KOBOTO p=0,003*
0BOOGry p=0,68 OR=18,0 p=0,01
® C12,33-138,88
p=0,02* p=0,0009*
I'TIMK 3 MiHIMAJIbHUMH SIBHIIAMA OR=0,15 p=0,09 OR=15,0
Cl10,03-0,90 Cl 2,42-92,95
p=0,046 p=0,04*
JemeHiiist OR=0,19 p=0,96 OR=5,37
C10,03-1,15 Cl 1,02-28,26
p=0,01*
BpoxxianpHa actma p=0,08 p=0,22 OR=12,40
Cl1,16-132,58
XpoHivHi Hectien}ivHi 3aXBOPIOBAHHS p=003"
- p=0,12 p=0,48 OR=4,33
Cl1,06-17,78
—_ —| *
BupaskoBa xBopoba LTy HKY i/au SR(igi% 0=0.96 gR%g,A':’ﬂ
AT HTIJIOT It C10,03-1,15 Cl1,02-28,26
. . p=0,04*
Hupos He‘II'HKI/I 0e3 l:[.OpTaJ'II)H01 0=0.23 0=0,12 OR=5.37
rinepTeHsii C11,02-28,26
p=0,02* p=0,04
LJ] 6e3 ypakeHHSI KiHI[IBOK OR=5,63 p=0,56 OR=0,15
Cl1,02-31,03 Cl10,02-1,35
T'TIMK 3 remiruieriero p=0,19 p=0,59 p=0,12
XHH 3 piBHem KI\IZ:Oa/;FI/IHiHy Oinbie 3 0=0.13 0045 0=0.22
/1 3 ypasKeHHsIM KiHITiIBOK p=0,28 p=0,59 p=0,39
3nosKicHI myxyHY 03 MeTacTasiB p=0,85 p=0,19 p=0,22

HatomicTte pakTopom, sSIKHil JOCTOBIPHO 3HIIKYE
pu3uk po3BuTKy ['KI 00ymoBiI€eHOI mpencTaBHHKAMU
pomuan Enterobacteriacea € 3adikcoBaHe B aHaMHe31
I'TIMK 3 minimaneaumu sisutiamu (OR=0,15, CI (0,03-
0,90), p=0,02).

Ho dakropiB, sKi acoIiifoBaHi 3 BHIHUMHU
aHcaMu (dhopmyBaHHs I'KI 00yMOBIIEHOT
MpeCTaBHUKAMHU pOIUHH Staphylococcaceae
HaJIe)KaTh HACTYIHI: 3adikcoBane B anamHe3i [ TIMK 3
miniMansauMu sBumamMu (OR=15,0, CI (2,42-92,95),
p=0,0009), naseHicte gemenmnii (OR=5,37, CI (1,02-
28,26), p=0,04), oponxiamsHOi actmu (OR=12,40, CI
(1,16-132,58), p=0,01), xpoHiuHuX HecmerupiYHUX
3axBoproBanb Jserenb (OR=4,33, CI (1,06-17,78),
p=0,03), Bupa3koBOi XBOpOOM WIIYHKY i/4m
neanaansTunanoi kumku (OR=5,37, CI (1,02-28,26),
p=0,04) Ta T1wmpo3y TmediHKH Oe3 MOpPTaIBHOI
rineprensii (OR=5,37, CI (1,02-28,26), p=0,04).

BucnoBxkn. TakuMm 4YMHOM, B JOCHIIKEHHI
BIAJIOCS JIOBECTH MOXITHBICTh PaHHBOTO
TIPOTHO3YBAHHS MPOBiTHOTO eTionorigaoro (axropy ['KI
CNIPHYMHEHOIO TPEACTABHUKAMH YMOBHO-TIATOTEHHUMH
(opn y TAIi€HTIB MTOXUIIOTO BiKYy Ha OCHOBI BHBUCHHS
HasIBHUX KOMOPOITHUX CTaHIB.

JocmipkeHHst 3B°A3Ky MDK CKJIaJioM MIKpoOioTH
KUIIKIBHIKA Ta TOJIMOPOIAHICTIO TMAli€HTIB MOXUIIOTO
BIKy TOTpeOyrOThb MOJAIBIIOTO BHBYEHHS, ULI0 B
MePCHEKTHBI  JIO3BOJINTH  pO3poOMTH  edeKTHBHI Ta
crieniigHi CXeMH JIKyBaHHS 3 ypaxXyBaHHAM €TiOJOTii
MPOBITHOTO 30YJHMKA Ta AJANTAIHHUX MOMIIHBOCTCH
TIAI[EHTIB CTapIIO] BIKOBOT IPYIIH.
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CO3JAHUE CUCTEMbI ABTOMATH3UPOBAHHOI'O MOHUTOPUHI'A U YYETA
CMEIIEHNU KPOBJIM TIOA3EMHBIX BBIPABOTOK

Annotation. The article considers the need for continuous monitoring of the state of the roof of the mine
workings in order to increase safety during mining operations. It is shown that for high rates of advancement of
treatment works, an improvement of the system for monitoring the roofing of workings is required. Existing
methods for controlling displacements of roof rocks are described, and their disadvantages are given. An idea is
given of an automated system for monitoring workplace roof displacements. The stages of creating the system as
a whole are considered, including the choice of a linear motion sensor, a platform for software development, and
a programming language. The program interface is presented, which reflects the output of the sensor readings to
the monitors of the mountain dispatcher.

AHHOTalIl/Iﬂ. B cratbe paccMaTpUuBaACTCA H606XO,HI/IMOCTI) HEMPEPBIBHOT'O KOHTPOJIA 3a COCTOSIHUEM KPOBJIN
TOPHBIX BBIpa6OTOK, JUISL TIOBBILICHUA 6G3OHaCHOCTI/I Inpu BEACHHUU TOPHBIX pa60T. HOKaSBIBaeTCH, 4yTO I
BBICOKUX TEMIIOB IIPOJABMKCHUA OYMCTHBIX pa60T Tpe6yeTc;1 YIY4YII€HUE CUCTEMBI KOHTPOJIA 3a KpOBHefI
BbIpab0TOK. OINHUCHIBAIOTCS CYMIECTBYIOIINE CIIOCOOBI KOHTPOJS CMEMICHHH IMOpPOJ KPOBIH, MPHUBOASTCS WX
HenmocTaTku. Jlaetcs mpexcraBieHHe 00 aBTOMAaTH3MPOBAHHOM CHCTEME MOHHTOPHHIA CMEIIEHHH KPOBIH
BbIpaboTOK. PaccMaTpuBaroTCsi 3Tambl CO3MAHHMSI CHCTEMBI B IIEJIOM, BKJIOYas BBIOOpP JATUYMK JIMHEHHBIX
JBIDKEHUH, 1aThOpMBI A1 pa3paboTKH MPOTPAaMMHOTO 00ecreueH s, A3bIKa MporpaMMupoBanus. [IpuBogurcs
HHTGp(I)eﬁC IporpaMmel, KOTOpLIﬁ OTpaXac€T BbIBO/ NOKA3aHUA JAaTYUKA HA MOHUTOPBI TOPHOT'O JUCIICTYEPA.

Key words: automated system, software, linear motion sensors, deep reference stations, roof condition,
control system.
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Knrouesvie cnosa: asmomamusupoearHass cucmema, npocpammuHoe 06@CHEU€HLI€, 0aMUUKYU  JTUHEUHO20
()GMDK‘BHM}Z, 2]ly6uHHbl€pen€prl€ CMAaHYyuu, Cocmosnue Kpoejiu, cucmema KOHKmpOoJis.

B mocnegnue roapl, B CBS3U C pacUIMPEHUEM
TOIUTMBHO-3HEPreTHYecKoro OamaHca CTpaHBI, Bce
Oompire pacmupsieTcs moobeda yris. [Iporecc BEIeMKH
TIOJIE3HBIX HCKOIIAEMBIX COIPOBOXIACTCA OOJIBIINM
KOJIMYECTBOM TAKHX OMACHBIX IPOIECCOB KaK TOPHEIC
yaaphbl, BEIOPOCH MeTaHa, 00pyIIeHHEe OOKOBBIX TTOPOJT
n t1.m. llepexon yroiapbHOW NPOMBILIUIEHHOCTH Ha
BBICOKOMHTCHCHUBHBIC ~TCXHOJIOTHH BBICMKH  YIJIS
HApSIMYKO CBs3aH C TpoOieMoil  obecrieueHUs
CTaOWIILHOW U 0€30MAaCHON BHICOKOIPOM3BOIUTEIBHOM
pabOThl  KOMIUICKCHO-MEXaHH3UPOBAHHBIX  3a00€B,
KOTOpass MOXET OBITh pelICHa Ha  OCHOBE
KOMITBIOTEPHOTO MOJAETHPOBAHUS U IPOTHO3UPOBAHUS
IUHAMUKHA COCTOSIHHS ~ YTJIEHOPOIHOTO  MAacCHBA.
OnHott w3 mpobieM, CHIKAMUX 3(P(PEKTHBHOCTH
BHE/IPCHUS TEPEUHCICHHBIX MEPOIPHUATHHN, SBISACTCS
OTCYTCTBHE IIPEABAPUTEIFHOTO MPOTHO3a IHHAMHUKHU
OOpyIICHUS] TOPHBIX IOPOJI MPH MPOCKTUPOBAHUH H
OKCIUTyaTallil  TOPHOTEXHUYECKUX  KOMILIEKCOB.
Hemnpenckazyemoe oOpylieHHe MOpoJ KPOBIU ObLIO
MPU3HAHO B KayecTBE OCHOBHON OMAcHOCTH TPHU
JIOOBIUM MOJIE3HBIX UCKOMIAEMBIX Ha YTOJIBHBIX [IaXTaX.

Ha yrompHBIX MPEANPUSITHAX pasHBIX CTpaH,
3aHAMAIOIIHEC BEIEMKOH IMOJIC3HBIX UCKOIIAEMBIX, IO
JTAaHHBIM MEXITyHAapOIHOTO CTaTUCTHYECKOTO
WHCTUTYTA, €KETOJHO MPOUCXOINT A0 96 aBapHIHBIX
npoucmectsuii. Kak muammym 15% aBapuii (B ToMm
yicne W B Poccum) SBITIOTCS TPHYMHON THOEIH
moneit. Hampumep, B Kutae u3-3a oOpymieHus mopoja
KpOBIH Moru6iio 43% pabouux oT 00IIei cMEpTHOCTH
Ha  YrolbHBIX  MPEANpPUATHSIX 3a  TOcjeaHee
necsitunerue [1].

B memsx oOecmedeHns 0e30MacCHOCTH BEICHUS
TOpHBIX paboOT IpH OTPabOTKH IUIMHHBIMU 3a00sIMHU,
HEOOXOMUMO BECTH MOHHUTOPHHI COCTOSIHHS TOPOJ
KPOBIIH, KaK B IMOJTOTOBHUTEIFHBIX BEIPAOOTKAX, TaK U
Ha OTpa0OTaHHBIX ydacTkax. OXHmaeTcs, 9TO 3TO
00eCTeYnT CBOEBPEMEHHYIO W TOYHYI0 HH()OPMAIIHIO
00 yCTOHYMBOCTH KpPOBIM ¥ YMEHBIIUTH PHCK
paspymieHust KpoBiu. TeM He MeHee, TpaJuIMOHHBIC
METOABl MOHHTOPWHTA, KOTOpBIC MOJOXKWIINCH Ha
py4YHBIE U3MEPEHUS HE MOTYT BBITIOJIHUTH ATY 33124y .

IlomuMo »3TOro, Ha CETOOHSAIIHUN JI€Hb Ha
OPEANPUITHSAX, JOOBIBAIOIIUX YIOJb IOA3EMHBIM
CrocoOoM, JIsl KOHTPOJISI 332 CMEMIEHUSIMU TOPHBIX
Mopoa B BBIPAOOTKAX HCIONB3YIOTCS  pElepHbIE
TyOWHHBIE CTAHINH, KOTOPEIE TAIOT IPH BU3yabHOM
KOHTaKTe BBISBIISITh CMEIICHHUE TOPHOU Macchl. MeTox
BU3YaJIbHOT'O KOHTPOJS IPH TIOMOIIM TIYOHHHBIX
pEIepHBIX CTaHIMK 3aKII0YacTCs B HAOJIOICHUM 3a
CABIDKCHHEM FOPHBIX MTOPOJT ITyTEM 3aIHCH TIOKa3aHUI
MPY NEPEMEIICHHUAX PENePOB, 3aKPEIUIIEMBIX B IIIIType
KPOBJIM HA COOTBETCTBYIOIIEM PACCTOSHHH.

Ha pgaHHBIiI  MOMEHT DOTOT  METON
HEaKTyaJIbHBIM M UMEET PsiJT HEIOCTATKOB:

1. JIngs KOHKpeTHOH wuHGpOopManuu
MOCTOSTHHO ~ HaOI0aTh
HE00X0IUMO HETIPEPHIBHO
BO3HHUKAIOIIUE CMEIICHUS.

cTall

ciemyer
3a pemnepamMH, TO €CTb
(uKCcupoBaTh

2. He 3HaHUA TOYHOTO BPEMEHU BOSHUKHOBEHUS
CMEIICHHS TOPHOW MacChl, a TakKkXKe OTCYTCTBHE
WHPOPMALIUU O CKOPOCTH ee cMenieHus 2, c. 114-118].

Hcxonst u3 yKa3aHHOTO, CIE€AyeT OTMETHTb, UTO
HMHKCHEPHO-TEXHUIECKHUH paboTHHUK ydacTka,
KOHTPOJIUPYIOMINI TONOKEHNE PENEPHBIX TITyONHHBIX
CTaHLUI B TeueHHe CMEHBbI, U IPU BHE3AHOM U
3HAYUTEIbHOM CMELIEHHH TOPHBIX MOPOJA KpPOBIHU
MOJKET He YCIeTh NPeayNpeanuTh IPYTUX COTPYTHUKOB
maxTel. Kak mpaBuio, 3To AenaeT FOpHBIM MacTep pa3
B CMEHYy, U CKa3aThb 3a KaKoe BpeMs IpPOU30ILIO0
nepeMelleHe, HUKaK He SBISIeTCS BO3MOXKHBIM.

PesynbpraTel HccnenoBatTenei, AEMOHCTPUPYIOT
3HAYUMOCTb CO37[aHUS aBTOMAaTU3NPOBAHHON CHCTEMBI
MOHHUTOPHHIA, C PA3IUYHBIMA METOJAMH Pealu3alnui
[3]. TlosTomMy rnaBHO# 3amadeil SIBISETCSl CO3MaHUE

TIOJTHOIICHHOH aBTOMATHYECKOM CHCTEMBI
MOHHUTOPHHIA U y4eTa CMEUICHUH KPOBIH MOJ3EMHBIX
BHIpa0OTOK,  KOTOpas  MOXKET  IPEIOCTaBIIsATh

HECMIPEPBIBHBIC TaAHHBIC B PEKUME p€ajIbHOI'O BPEMEHHU,
B TOM YHCJIE CMEIIEHHUE U CTPECCOBYIO Harpys3Ky Ha
KpOBEJIbHBIE ~ OONTBI, €  LEJNbI0  YIYYIICHHUS
0€30I1aCHOCTH BEJICHUS TOPHBIX paboT, YTO HANPSIMYIO
CTaHET COZIepXKaTh B cede:

1. IaTYMKM CMEIeHHMS;

2. mnepenamllue yCTPOUCTBa;

3. KaHaIbI CBSI3H;

4. mporpamMMHOe oOecredeHHe.

Henocpencreennass pabota 1O CO3JaHUIO
aBTOMaTHSHpOBaHHOﬁ CUCTEMbl MOHHUTOPHUHIA CTAHCT
BKJIFOYaTh COOTBETCTBYIOILIEE ITAITBI:

1. BBIOOp 3aMeIArONIEero AaTYMKa CMELICHUS;

2. BBIOOp MepearoIero yCTpoucTBa;

3. ompeneneHue crocoba neperadn JaHHBIX;

4. pa3paboTKa MPOrpaMMHOI0 00ECIICUCHHSI.

JlaTuMk  ABMXKEHHST ~—  3TO  YCTPOWMCTBO,
NIpeAHa3HAYeHHOe JUIS  OIpEAETEeHUs  BEJINYNHBI
JMHEHHOTO WM K€ YIJIOBOIO MEXaHWYECKOTO
JBIKCHUS ~ Kakoro-HuOynp  oOwekra.  Cuemyer
0003HaYUTh, YTO BCE [ATYMKH JABWKEHHS MOXHO
pa3fieNuTh Ha J(BE€ BEIYIIMX KAaTeTOPHU — NaTYUKU
JIMHEWHOTO ABMOKCHUS U TaTYUKHU YTJIOBOT'O ABUKCHUS.
W3 Bcex UMCIOIUXCA THUIIOB JAaTYUMKOB HaM 6OJ'II)HIC
BCCI'o NMOAXOJAT JaTUYUKU JIMHEHHOT'O JABUKCHUS.

HpOBC}IH aHaJiIn3 MNMpEeUMYIIECTB U HEIAOCTAaTKOB
BCEBO3MOXHBIX  Ipeo0pa3zoBarelieil, CpaBHUTEIBHO
Ba)KHBIX XapaKTEPHCTHK MOXHO CJIeNIaTh BBIBOZ, YTO
OoJsiee MpUEeMIIEMBIMU B KQ4eCTBE JATUMKA CMEICHUS
KPOBJIM CUHUTAIOTCS €MKOCTHBIE JAaTYMKH JIMHEHHBIX
JBIDKCHUH C WM3MEHSIOLICHCS IUIOMAbI0 IIJIACTHH.
'maBHBIe  BBIHAIOIIMECS  KAa4eCcTBA  E€MKOCTHBIX
npeoOpa3oBaTeneil — MPOCTOTa YCTPOHCTBA, BBICOKAS
YYBCTBUTCIIBHOCTh, MAJICHHKOC HOTpe6HeHI/Iﬂ OHEPIUHU,
OTCYTCTBUC IMOABMIKHBIX KOHTAKTOB, CPABHUTCIIbHAA
IpoCTOTAa HM3TOTOBJICHUA, MEJIKUE Fa6apI/ITBI n BCEC,
JIOJITHH CPOK 3KCILTyaTalny.

Jlnst pa3paboTKd MPOrPaMMHOTO OOeCTieueHUs
Obula TOCTpOeHa oOmas cxemMa IPeACTaBICHHS
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CHUCTEMBI B LICJIOM, KOTOpas MpCACTaBJICHa HAa PUCYHKE
1.

OaTumk 1

N

KoHTponnep
aHHBIX

S

OaTumk 2

Puc. 1. Cxema npedcmasnenus cucmemvl

Ha  cramum  pa3paboTKH  MPOTPaMMHOIO
oOecreyeHus B HEepBYIO ouepenpb OpL1a
NpoaHalM3UpoOBaHa MpeaMeTHas o0aactb. bonee

3HAYUTEIbHBI MOMEHT, Ha KOTOPBIH MBI OOpaTHIIN
BHHMAaHHE - IOBOJIBHO OoubIIINE 00BEMEBI
nHpopmanuwy, a enie ObUI0 IPUHATO PEIICHHE XPAaHUTh
BCE HETIOBTOPSIOIMIHNICS 3aMKCHPOBAHHbBIE TOKa3aHU
CMEIEHUH TOPHOM MacChl, HPUHATBIE C KaXAOTO
JIaTYUKa CMEIICHUSI.

Apxurtekrypa pa3pabaTbiBaeMOit
WHPOPMAMOHHOW CHCTEMBI - apXUTEKTypa KIUCHT-
cepepa. JlaHHYI0  apXHMTEKTypy  OCYIIECTBIIET
cuctema ynpaeineHuss ©6azamu  gaHHbBIX (CYB/I)
MSSQL Server.

IMpumenenne  mannoir CYBJl  obecrmeuur

crneayromue GyHKINU:

1. obecrne4nBaeT 1EIOCTHOCTh 0a3bl JAaHHBIX;

2. obecrieurBaeT OBICTPOE  BOCCTAHOBICHHUE
BIIOCJIC/ICTBHH BCEBO3MOMKHBIX COOEB (AlMapaTHBIX U
MPOTPAMMHBIX );

3. obecrneunBaeT pe3epBHOE KOMMPOBAHUE,;

4. obecnieynBaeT BBICOKYIO HaJIKHOCTh
padoTEr;
5. obecne4nBaetr BBICOKYIO

MPOU3BOUTENHHOCTD [4].

B mpomecce paspabotku BJl Obuto mpUHSTO
pEelIeHne CO3/1aTh JIJISl KaXI0TO JaTIYHKa COOCTBEHHYIO
TabIuIy, a Ui (UKCHPOBAHHOTO CMEIICHUsS OOIIyIO
Ta0JIHIly ¥ TaKuM 00pa3oM MoJIb30BaTeNb BeIOUpaet ID
nmatauka. [lo ID BBIOpaHHOTO JaTYMKa BBIBOJHT
CIHCOK CMEIIEHUE JJIs 3TOTO JaT4ymka. TpeOdoBaHUE
LEIOCTHOCTH — K COJICPIKAHHIO TaOJIHUIBI 00S13aTEIBHO
JIOJDKHBI OTHOCHUTHCS MTOKa3aHUs YPOBHS 1, MOKa3aHUs
YpOBHS 2, naTa ¥ BpeMs IOJyYeHHS IOKA3aHUs, IS
JIByXyPOBHEBBIX IaTYMKOB. B pe3ynbTare Moaydusin
panMoHaIbHYI0 0a3y XpaHeHus HHPOPMAIUHU, KOTOpast

MOET BOMTH B COCTaB reoMH(OPMaMOHHOI CUCTEMBI
npeanpusaTus [5].

[Tocne peanu3anyy XpaHWIUIIA JAHHBIX, Janee
ClIelyeT MPOLIECC CO3AaHMs HEMOCPEACTBEHHO CaMoOi
porpaMMbl. B kauecTBe TEXHOIOTHUH B3aUMOICUCTBUS
TI0JIb30BATEILCKUX KOMIIOHEHT C JIaHHBIMH BBIOpaHa
texaonorust ADO.NET — ocHoBHas Monens 1ocTyma K
JaHHBIM U1 TIPWIOKCHWH, OCHOBaHHBIX  Ha
Microsoft. NET. Bribop TexHOIOrMH OCHOBaH Ha
BBIOOpE ONEpALMOHHONW cuCTeMBbl. B KadecTBe cpeipl
nporpammupoBanusi BeiOupaem Visual Studio, a B
kadecTBe si3pika C#. DTOT SI3BIK M Cpejla CYMTAIOTCS

YHUBEPCAJIbHBIMU UHCTPYMEHTAMHU
NIPOrPaMMMPOBAHMsS, IIO3TOMY OHHU IOAXONAT IS
pelieHus  MOCTAaBIEHHOM 3ala4¥ 10  CO3JaHMIO

cucteMbl. Pa3paboTka Mojaenu peanrusalnuu HMeeT
BO3MOXKHOCTh OBITh IpEACTaBlieHa KaK OIMCAHHUE
KOMITOHEHTOB, pEAJM3YIONNX KJIacChl T'PAaHWYHBIX
00BEKTOB M KJIACCHI CYITHOCTH.

Jns kaxngoi ¢Gopmbl M 3aKIagkd Ha Qopme
OIIPEZIEIIeH COCTaB B3aUMO/ICHCTBHH C ITOIb30BaTENEM,
Onaromapst KOTOPBIM MCTIONHSETCS TPOoLece NMpuemMa 1
ydeTa IIOKa3aHWH MAaTYNKOB, a TAaKKe yBEJOMIICHHE
JHMCIETYEpa O CMEIIEHMSAX KaKAOro JaTdyuKka Ha
KOHKPETHOM Y4YacTKe.

Jlisi BBINOJNHEHMST KaXJOro (YHKIMOHAIBHOTO
TpeOOBaHUsI BBIIEIUM II0 OTAEIBHOMY CLEHAPHIO.
Cuenapuii i1 BBIOJHEHHA  (YHKIHOHAIBHOTO
TpeGOBaHUS TOMCKA MOKAa3aHUH BRIOPAHHOTO JaTIMKa
3a Bce Bpems. st peannsanyu JaHHOTO CLEHapHs, B
0aze naHHBIX, ObLIa cO3/1aHAa XpaHUMas IPOLEAypa,
KOTOpasi MOKET BBI3BIBATHCS B IIPOrpaMMe, CO3aHHOM
Ha wiathopme Windows. s TOro, 4TOOBI
MIOJIb30BATENI0  YBU/AETh MOKa3aHHWsA JIOCTAaTOYHO
BBIOpaTh ATYMK, KOTOPBIA eMy HyxkeH. [Ipu HakaTnum
Ha JIaTYMK, BCILIBIBAET OKHO, B KOTOPOM €CTh BKJIAJIKH
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MoKa3aHus U JaHHble O jaruuke. Ilo gaHHBIM
MOKa3aHus pucyercsi rpapyk, M0 KOTOPOMY MOKHO
OTCJIEXKHUBATh KaK IPOUCXOAMT CMEILICHHE TOpHOMI
MacChl.

B  cocraBe  pa3pabaTbiBaeMOil  CHCTEMBI
BBIJICIISIOTCS: KIIMEHTCKAas KOMIIOHEHTa M CEpBEpHAas
KOMIIOHEHTa. B cepBepHON KOMIIOHEHTE peanu3yercs
CIICHApHUH, CBSI3aHHBIE C JOCTYNIOM K IaHHBIM. B
KITMEHTCKOM KOMIIOHEHTE Pealln3yeTcs PECTaBICHAE
JaHHBIX B YJOOHOM JUIA TIONB30BaTeNsl BUAE, U
MPOU3BOJUTCS  BBIOOP  BBHINMOJHAEMBIX  JEHCTBHH.
PazpaboTanHblil nHTEpdEiic MporpaMMsbl IpeICTaBIeH
Ha PUCYHKE 2.

B mpencraBneHHoMm wuHTEpdelce MporpaMmmbl
OTOOpaKEeHbI JaTYUKH, Ha KaKAOM H3 KOTOPBIX
nmeetcs uHaMKatop. MHaukaTop oroOpaxaer oJuH 13
TpexX IBETOB: 3€JCHBII — MOMyCTUMBIH mpenen
CMELIEHUM TOPOA KPOBJIH, XKEJIThIM — ONACHBINA MpeIen
CMELIEHUM, KpacHbIi — KPUTHUYECKUH IHpeneln
cMelleHui. B cioyuae nosiBieHys Ha JaT4UKe KPaCHOIO
WHIUKATOpa, cpabaTelBacT y AUCIIETIEpa CBETOBAs U
3BYKOBasl CUTHAJIM3AIXA. DTO MO3BOJIUT PYKOBOJCTBY
TOPHOTO ydacTka OIIEepPaTUBHO MPUHUMATh
KOPPEKTUPYIOLINE MEPONPHUITHS TI0 BOCCTAHOBIICHUIO
Oe3aBapuilHBIA yCIOBUH BEICHUS TOPHBIX Pa0dOT HIIH
ONOBECTHTh  PAaOOTHMKOB  IMIAXTBl O  CPOYHOH
9BaKyallUu.

8 MOHUTOPMHT CMeweHnii

Waermvepukarop Yposers 1 Yposens 2 Nara v spems A
> 0 (4 23.02.2019 19:32
55503 4 |5.2 24.02.2019 21:36
55503 52 |5.7 25.02.2019 22:19
55503 57 3 26.02.2019 17:37
55503 I 63 27.02.2015 18:51
155503 6.3 8 28.02.2019 3:28
55503 8 112 2802 2019 19-42 N
LvHamuka cMewexni
20
e 15 5
g
g 10
& e
|
0 1 2 3 - 5 6 7 8 ) 10

War cewesna

Puc. 2. Unmepdhetic npoepammoi
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B cBi3m Cc BO3MOXHBIM BO3HHKHOBCHHEM
HEoOXO0AUMOCTH PaboThl C MOJYYEHHBIMH JAHHBIMHU,
BKJIIOYass 00OpaboOTKy ¥ aHaimu3, OBUIO IIPUHSITO
pelIeHNe KOMIUIEKCHO 3KCIIOPTUPOBATH ITONydaeMbIe
nmarabie B Gopmatel pazmuuHbix CYBJ]. ITockombky
MOJTyYaeMble pe3ybTaThl aHamu3a (HOPMHPYIOTCS 10
pasIUYHBIM 3ampocaM M HX TpeOyeTcs BCTaBIATH B
pas3nYHbIC BUJIBI OTYETOB, TO AJISI PEaIN3aliH BBIBOIA
JaHHBIX B JOKyMeHT ¢opmara Microsoft Word u
Microsoft Excel na ¢opme mnpucyTcTByeT KHOIKa
«Cnenatb 0T4€T», B KOTOPOH MOXXKHO OyzAeT BBIOpaTh
HY’KHBIH 110JIb30BaTENIO (hOpMAaT.

B pesymprate mnpoBeneHHOH paboThl co3ngaHa
mepBas BEpCUsl CHUCTEMBbl MOHHTOPHHTa W YydeTa
MOKa3aHMsl CMEUICHUH B KPOBIHM TOPHBIX BBIPAOOTOK,
KOTOpast ~ TMO3BOJIMT  (PUKCHPOBATH  HM3MEHEHUS
COCTOSIHMSI KPOBIIH TTOJI36MHBIX TOPHBIX BBIPAOOTOK B
peXuMe  pealpHOTO BpeMeHH. Ha  ocHoBaHmuM
HaKaIuIMBaeMoOn nHpopmannu BO3MOXKHO
MPOTHO3UPOBAHNE TIOBEJCHUS KPOBIM B IOJOOHBIX
TOPHO-TEO0JOTUUECKHUX YCIOBUSIX, a TAK)Ke ITPOBEJICHNE
aHajIM3a TMpPUYMH, MPEIIIECTBYIONIUX H3MEHEHUIO
COCTOSIHHSI ~ KPOBJIU. OTO  TIO3BOJIMT  3aHSTHCS
MPOTHO3UPOBaHKE IOBEJICHUSI MOPOJ HAa Pa3IHMYHBIX
y4acTKaxX BBIEMOYHBIX pa0oT [6].

Ota cucrema OyneT HCHONB30BATBCS — JUIA
NPOBEICHUSI TOYHBIX, HAAECKHBIX M MOCTOSHHBIX
OHJIAlH MOHUTOPWHIOB. MOHHTOPUHT KpOBJIU C
MOMOIIBIO JTaTYMKOB 0OJErdaer IpeJoTBpaIleHNe
KaTacTpo(M4eckoro  OOpyIICHHS  KPOBIH,  4YTO
IPUBOAMT K 0€30mMacHOCTH CcaMOW KpOBIM U
6e3omacHoCTH pabOTHHKOB yrie00bIBAIOIINX
IPEIIPUATHHA.

ITo CPaBHEHHIO c TPaAUIHOHHBIMU
MHCTPYMEHTaMH MOHHUTOPHHIa JlaHHast
ABTOMATH3MPOBAaHHAS CHUCTEMa HMEET psil SIBHBIX
npeumymiects. Kpome TOro, HempepsIBHBIH cOOp
JaHHBIX B PEXHME pEaJbHOTO BpPEMEHH MOXKET
MIO3BOJINTH JycrieTyepam IaxT YBHUIIET
MOTEHIMAIbHBIE OMTACHOCTH C KpaT4alIlInM BpeMEHEM

OTKIIMKHYTCS Ha HuUX. Ha ocHoBe anamu3a
PETPOCIIEKTUBHBIX JAaHHBIX BO3MOXHO IIPOBEICHHE
MIPEABAPUTEILHOTO MPOTHO3a JUHAMHMKHA OOpYyIIEHUS
TOPHBIX NOPOJ NIPH MPOESKTHPOBAHUN U IKCILTyaTallnu
TOPHOTEXHUIECKUX KOMIUICKCOB.
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