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Abstract

The article presents the main risk factors for the development of ischemic stroke. All factors are divided into
non-modifiable and modifiable. What factors play a large role in the development of ischemic stroke for each sex
are considered.

AHHOTaLUA

B craThe mpuBeneHB OCHOBHBIE ()aKTOPHI PHCKA Pa3BUTHH HIIEMHUYECKOT0 MHCYIbTa. Bee dakTopsr pasze-
JIeHbl Ha HeMoauGuuupyeMble U Moauduupyembie. PaccMoTpeHbl kakue (akTopbl UTPalOT OOJBIIYIO POJIb B
Pa3BUTHH UHIEMHUYCCKOTO MHCYJIbTA I KaXXA0ro IoJja.

Keywords:Ischemic stroke, risk factors, gender characteristics, risk groups, quality of life, prophylaxis.
KaroueBbie ciioBa: Miemudecknii HHCYIbT, aKTOPBI pHCKa, FeHAEPHBIE 0COOCHHOCTH, IPYIIIBI PUCKA, Ka-

YECTBO JKM3HHU, MPOPHUIAKTHKA.

BBenenue

OcTprle HapyIICHUS MO3TOBOTO KPOBOOOpAIIICHUS
B COBPEMEHHOM MHpE 3aHUMAIOT OJHY U3 BEIYIIHX
MPWYIHH CMEPTH U HHBATAIM3AINN B3POCIIOTO H TPYIO-
cnocoOHoro HaceneHusa. B Poccuiickoit denepanun,
o manHeiM 2016 rona, 3aboneBaemocts OHMK co-
crapinset 41,3 va 100 000 nacenenus. 3a60J1IeBaEMOCTh
YBEIMUMBAETCS C KXIBIM TojgoM. OTMedaeTcsl TeH-
JIEHIIAST K OMOJIOKEHUIO JaHHOM maronoruu. Umemmu-
YeCKHH WHCYJIBT SABISETCA caMOW dYacTod (opmoin
OCTPOTO HApYIICHHUS MO3TOBOTO KpoBOOOpaieHus. B
MOCJICTHHIE TOJIBI MOSIBIJIOCH MHOTO padoT, B KOTOPBIX
OIKCaHbl OCHOBHBIC (PAKTOPHI PHCKA BO3HHUKHOBEHHUS
uHCyNbTa. Bee akTopsl pucka nensaTcs Ha HeMoaudu-
UpyeMele ( BO3PACT, TI0JI, HACICACTBEHHAsI OTATOIICH-
HOCTB, TIPUHAICKHOCTh K ITHHYCCKOW TPYIIe, HU3-
KHIid BEC TIPH POXKJIEHUH) U MOIU(BUIIUPYEMBbIE (apTepu-
apHast TUTICPTOHWSI, 3a00JIeBaHUs cepana,
apTepuabHas HeJJOCTATOYHOCTh COCY/I0B HUKHUX KO-
HEYHOCTEH, KypeHue, caxapHblii 1uabeT, CTeHO3 COH-
HOW apTepuH, TUIIEPXOJIECTEPHHEMUS, 0)KUPEHUE, He-
JoctatodHas (hu3udeckast akTUBHOCTD, 3710ynoTpebIe-
HUC  aJKOroJIieM, HCIIOJIb30BAHHUE  IEPOPATBHBIX
KOHTPaLENTHBOB, CHHAPOM aIlHO? BO CHE U 1p.). [1]

BaxXHOCTP BBISBICHUS U KOPPEKIUH (PaKTOPOB
PHUCKa TEePEOICHUTh CIOXKHO, OCOOSHHO YTO KacaeTcs
MOIUGUIHMPYEMBIX (HaKTOPOB pHCKa. BEIsBICHHE He-
MOIUGUIMPYEMBIX (PAKTOPOB pPHCKA TaK K& 3HAYNMA,
TaK Kak ITO3BOJISIET BBIACIUTE U3 BCEH MOMYIISIINHN JINIT
C BBICOKO BEPOSTHOCTHIO IIEpEOPOBACKYIISIPHBIX 3200-
JICBaHUI U HA3HAYUTh AKTUBHYIO UX TPODUIAKTHKY .

OcHoOBHasl YacTh

Bce ¢dakrops! pucka memarcs Ha MoaupuIupye-
Mble 1 HeMoauduimpyembie. [Ton — ouH U3 BaXKHEH-
mux (aKTOpoB PUCKA, KOTOPOMY HacTO HE YIEINSIOT
JOJDKHOTO BHUMaHUsS. ECIU TIIaTeNbHO M3Yy4YUTh BCE
(akTOpBl PHCKA, TO MOXXHO 3aMETHTh, YTO BIIUSHUEC
KaXJIOTO M3 HUX OYAET COrjiacoBaThCs C YYETOM TI'eH-
JICPHBIX 0COOCHHOCTEIH.

Bo3spact u 1o - camblit 3HaUNMBIH (hakTOp pHCKa
HIIEMHUYECKOro HHCYIbTa. B 6ojee Moiomom Bo3pacte
( 45-55 net), y My»KYMH HHCYJBT BCTPEUYAETCS Yallle,
4eM y JKeHIMMH. B moxwiom Bo3spacte ( 65 jer u
cTapie) HaOJromaeTcss 3HAYMTENBHOE NpeodiasaHue
JIUI] ¢ MHCYJIBTOM KEHCKOoTo ToJia.[2] Bo3pact3aBucu-
MO€ TIOBBIIIICHNE PUCKA Pa3BUTHA HHCYIbTA CBSI3aHO C
HM3MEHCHHEM TOPMOHAIBHOTO (POHA Y JKCHIIUH M MYX-
yyH. M3BeCTHO, YTO MOJIOBBIE TOPMOHBI YUaCTBYIOT HE
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TOJBKO B PENPOIYKTUBHON (DYHKIIMH, HO U BBITIOTHSIOT
PN IpyruX BaKHBIX QyHKIWH. Tak, HampuMep, dCTpo-
TeHBbl BBIMOJHAIOT AHTHO- W KapAHOIPOTEKTUBHYIO
(DYHKIIHIO 3@ CHET CHIDKCHHUSI COCYIHCTOTO CONPOTHB-
JICHUsI, CTUMYJISILINM aHTHOTEHE3a, 3aMEAJICHUS Ipo-
[IECCOB PEMOJICTMPOBAHNS MHOKAp/ia, TOJABICHUS PO-
CTa TJIaJIKOMBIIIEYHBIX KJIETOK, MOBBIIMIEHHE MPOLYyK-
. NO supotenuem u TpoMborramu. Ho Tak ke,
SCTPOTEHBI MPUBOAST K MOBBIIICHUIO TPUTIHLEPUIOB,
C-peakTUBHOTO O€jKa, IPOTPOMOHMHA- KOTOPBIE SIBIISI-
10TCs (PaKTOpaMu pUCKa CEPIICUHOM-COCYIUCTOM MaTo-
sorud. [3]

TecTocTepoH, IMaBHBIM MYXCKOIl TOPMOH, y4acT-
ByeT B MOJICTMPOBAaHUHN TOJIIMHBI CTCHKH JIEBOTO JKe-
JyZOYKa 33 CUET aHAOOIMIECKOr0 BO3ACHCTBYS Ha Kap-
JVOMHOLIUTHI, BO3ACHCTBYET HA PabOTy KalIMEBBIX Ka-
HAaJIOB, TEM CaMBIM OKa3bIBaeT COCYIOPACIINPSIOMINI
3¢ ¢ekT, ygacTByeT B BEICBOOOXKIEHIE TPOMOOKCaHa ,
KOTOPBIf OKa3bIBaCT COCYAOCYXKHBAIONMUI 3PGHEKT.
Tak ke, TECTOCTEpOH CHIDKAeT MHCYIMHOPE3UCTEHT-
HOCTh TKaHEH, TUMepX0JIeCTePUHEMUIO, THIIEPTPUIIIU-
LEPUAEMHUIO.

C Bo3pacToM BbIpabOTKa FTOPMOHOB CHHXKAeTCsl. Y
MYX4YUH HauuHas ¢ 35 JeT OTMe4aeTcs CHIDKCHHUE
YPOBHSI TECTOCTEPOHA, Y XEHIIMH MEHOIay3a HacTy-
naeT B 46-54 roga. Co CHMXKEHUEM YPOBHS TECTOCTE-
POHa ¥ 3CTPOTeHA CHIKAETCS UX KapJH0- ¥ aHTHOIIPO-
TEKTHBHOE JEHCTBHE, YTO TPHBOJUT K BBICOKOMY
PHUCKY HIIEMHUYECKUX aTak.[4], [5]

B03M0XHO, HMEHHO TIOATOMY Y MYXUYHH B MOJIO-
JIOM BO3pacTe WIIEMHYECKHE HHCYJIBTHI BCTPEYAIOTCS
ropasio yaile, a y )KEeHIIIH B CPEAHEM BO3pacTe, Iocie
HACTYIUICHUA MeHomnay3bl. Hy>KHO MOMHHTE 1 00 OTpH-
[[aTeJIbHOM BO3/ICHCTBHE SCTPOTEHOB Ha CEPJICUYHO —CO-
CYIUCTYIO TIAaTOJIOTHIO M YYUTBIBATH 3TOT (DAaKT mpu
Ha3Ha4YeHHe TOPMOHAJIBHOW TepaIruy KEeHIMHAM.

Hacnencreennas mpeapacnosiokeHHOCTb. Ecimu
13 OJIM3KHUX POJICTBEHHUKOB KTO-TO NEPEHEC NILIeMHIe-
CKHUH HHCYJIBT, TO PUCK BOZHUKHOBEHUSI HHCYJIbTA Y JIe-
Tei Bo3pacraeT. HaciencTBeHHOCTE MOXKET OBITH BBI-
3BaHa HaclieIoBaHuEeM (paKTOpPOB pHCKa MHCYJIBTA, Ce-
MEUHBIMU 00BIYasIMH obpaza JKU3HU,
B3auMo/ieiicTBUEM (HaKTOPOB OKpYXKaloLIel cpelsl U
HaclieyeMbIx (akTopoB pucka. [6] HykxHO MOMHUTB,
YTO TepenaeTcsa TOJIBKO MPEeAPacloNoKeHHOCTD K pa3-
BUTHIO MHCYIbTA. [ToaTOMY HYXHO cOOIIOIATE 3H0PO-
BBII 00pa3 KM3HW 1 MUHUMH3MPOBATH BIMSTHUE MOJH-
¢unmpyemMsIx HaKTOpoB pHCKa.

AprepHuaibHas TUIIEPTEH3HS O/IHA M3 CaMbIX 3Ha-
YUMBIX MOJU(PHUIUPYEMBIX (AKTOp PHCKA Pa3BUTHUS
UIIEMUYECKOT0 UHCYIbTA. YacTO MOBTOpSIOIIEECs MO-
BBILIIEHHE apTepHaIbHOTO JIAaBJICHHS BBI3BIBACT ILIA3-
Mopparud ¥ (pUOPUHOUIHBIA HEKPO3 COCYIUCTON
CTEHKH, YTO CIIOCOOCTBYIOT (DOPMHUPOBAHHIO MEIKHX
AQHEBPU3M C Pa3BUTHEM KPOBOMBIHMSHHNH B MO3T, U
HaOyXaHUIO CTEHOK, CY)KEHHIO IPOCBETa apTEPHOII C
MOCIIEIYIONTNM Pa3BUTHEM MaJIbIX ITyOOKHUX JIaKyHap-
HBIX HHCYJIBTOB.[7] ApTepranbHas THIEPTSH3HUS YCKO-
psieT pa3BUTUE aTEPOCKIEPO3a MaruCTPalbHBIX apTe-
pHI TOJIOBBI M KPYITHBIX MHTPaKpaHUAIBHBIX apTEPH.
Cunraercs, 4TO CHIDKEHUE AUACTOIMUYECKOro apTepu-
AJIBHOTO JIaBJIECHUE Ha 5-6 MM.PT.CT. CHUXKAET PUCK pa3-
BUTHsI UHCYNbTa Ha 34 %. IlocTosiHHAs U MpaBUIIbHAS

MEINKaMEHTO3HAs! Tepamus apTepUalIbHOW TUIEPTEH-
3UM TaK K€ CHIDKACT PUCK Pa3BUTHA HINIEMHYCCKHIX
atax .[8]

ATepocKiIepo3 ¥ TUCIUIHIEMHUS — TaK K€ OTHO-
cATCA K MOTUPHUIMPYEMBIM (pakTopaM pHcKa. ATepo-
CKJIIEPOTHYECKOE TIOPAKEHHE BOCXOMAALICH YaCTH
A0PTHI, BHYTPEHHUX COHHBIX M IIO3BOHOYHBIX apTepuil
HauOosee yacTtas MPUYMHA UHCYJIbTA. ATEPOCKIEPO3
MOpa)kaeT B PaBHOM CTENEHU MY>KCKYIO M JKEHCKYIO I10-
myssnuio. Kak oTMmedanoch Bbliie, My>KCKOH TOPMOH
TECTOCTEPOH MOJABIISIET THIIEPXOJIECTEPUHEMHIO, TH-
nepTpurimiepuaeMuto. IloatoMy, TpH CHIKEHUH
YPOBHS TOPMOHA €T0 IEHCTBUE HA JIMIUAHBINA CHEKTP
HUBeNIHpyeTcsa. B pesyipraTe arepockiepos mopaxaer
MY’KCKOM 1oy B 6ojiee panHeM Bospacte.[9], [10].

CaxapHblii fuabeT MOBHIACT PUCK PAa3BUTHUS MH-
cynbTa B 4-6 pas. [Ipu sToM 3a007€BaHAHN CTPAIAIOT YT~
JICBOJTHBIH, )KUPOBOH U OCIKOBBI OOMEHBI, HA0IIOIa-
I0TCA ayTOMMMYHHBIC U TOPMOHAJIbHBIC CABUT'H, U3MEC-
HAIOTCA peoJioruueckue cpoictsa kposu. Ilocie
apTepUATbHOW TUTICPTCH3UU CaXapHbIil 1uabeT cuuTa-
€TCsl BTOPBIM I10 3HAYUMOCTH (JaKTOPOM pHCKa pa3Bu-
T UHICMHUYCCKOI'0 MHCYJIbTA. Coueranue 3THX ABYX
(akTOpPOB TPUBOIUT K AHTHOIIATHH MEIKUX COCYIIOB
TOJIOBHOT'O MO3Ta, MIPOTPECCUBHOMY Pa3BUTHIO aTepO-
CKJIepO3a B KPYIHBIX cocyaax. JKeHITUHBI O0IeloT ca-
XapHBIM AHa0eToB B 3 pa3a dYamie MYXXYHH. DTO CBS-
3aHO B MEPBYIO OYepelb C TeM, YTO CaXapHbIi Auader
mepeaeTcs 1Mo JKeHCKol TuHUH. [103TOMY Ba)XKHO KOH-
TPOJIMPOBATh apTEPUAIILHOE JAaBJICHHUE U PETYJINPOBAThH
€ro ypOBEHb, YTO CIOCOOCTBYET COKPAIIEHHIO PHCKa
uHCcynbTa Ha 40 %.[11]

3aboneBanus cepaua kak dakrop pucka. Jlrodas
HaTOJIOTHS, KOTOpast yXy/IIaeT paboTy cepalia, MOKET
MPUBECTU K HEAOCTATOYHOMY IIOCTYIJICHUIO B MO3I
KHCJIOPOAa M MUTATEIBHBIX BEIIECTB. T€M CaMbIM CO-
3MIAIOTCSI TMPEIMOCBUIKH ISl PA3BUTHS HIIEMUYIECKOTO
nHCYNbTa. [IpHIMHON TaK ke MOXKET CITy’KUTh TPOM-
60aMO0mHst. B momocTsx cepAia u Ha CTEHKaX COCYIOB
00pa3yroTCst TPOMOBI, KOTOPBIE MOTYT OTPHIBATHCS, TIe-
peABUTATHCS ¢ TOKOM KPOBHU W 3aKYIOPHBATh apTEPHU
Mo3ra.

TpoM600Opa3oBaHUIO0 CHIOCOOCTBYIOT HINIEMHUYE-
cKast 00Jie3Hb cep/ia, O0JIe3HH KIIalaHoB ceplla, pas-
JIMYHBIC apUTMHHU, aTEPOCKIICPO3 a0OPThI U MarucTpajib-
HBIX apTEePHH TOJIOBHI (COHHBIX M TIO3BOHOYHBIX apTe-
puii), BEHEYHBIX apTepuil cepaua, runeprpodus
JIEBOTO XKeTyAouka. YacTo HIIeMHYeCcKnili HHCYIIBT SB-
JSIeTCSl  OCJIOKHEHHEM OCTpPOro HMH(papKTa MHO-
kapna.[12]

OubpmuIsIys npeacepaAnii (MepraTenbHas apuT-
MUsI) BEICTYIIAET KaK CAaMOCTOSITEIbHBIN (haKTOp pHCKa.
W3-3a xaoTmaHOTO COKpar€Hus OTACIIbHBIX MbINICY-
HBIX IIyYKOB NpPEACEPANN CHUIKAETCS CEpICUHBII BBI-
Opoc, 9TO IPUBOANT K HAPYIICHHUIO HATTOTHEHUS JKEITy-
JIOYKOB KPOBBIO M HEPETYJISIPHOMY HX COKPAILEHHIO.
DTO B KOHEYHOM CYETEe MPUBOJUT K TPOMOOOOpazoBa-
HUIO ¥ BEICOKOMY PHCKY IiepeOpabHON 3MOOIH3aIHH.
JlanHast aToOJIOTHS Yallle BCTPEYaeTcsl Y JIHI] dKEHCKOTO
nona.[13]

B nocnenHue ronsl yBEJIMUNBACTCS KOJIMYECTBO
MTOJTHBIX JIFOJICH ¢ M30BITOYHOW MAaCcCOW TeJia U OXKUpe-
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HHEM. B CBsI3U ¢ 3TUM yBenM4IMBaeTCsA KOJIMIECTBO pa-
00T, paccMaTPUBAIOIINX OKHPEHUE KaK (PaKkTop pUcKa
MIIEMUYECKOT0 MHCYNbTa. Takoe BHUMAaHUE HCCIEN0-
BaTeJell K TaHHOH MpobieMe He CIyJaifHoO: 10 TaHHBIM
BO3, B 2016 romy u30BITOUHEIN BeC B MUpE UMETH 00-
nee 1,9 mummapa mozaeit crapmie 18 net, u3 KOTOpBIX
CTpaJajii OXXMPEHUEM cBbIle 650 MUUIMOHOB YeJo-
Bek. [IoBbinenHslii UMT cuuTaerca 0qHUM U3 OCHOB-
HBIX (DaKTOPOB pHCKa TAKHX HEHMH(EKIMOHHBIX 3a00-
JIeBaHWH, KaK: CEepAEYHO-COCYAMCTHIE 3a0o0JieBaHUs
(rmaBHBIM 00pa3zoM, OOJIE3HM cepAlla U MHCYIBT), a B
2012 rony SBUINCH TIIaBHOW MPUYNHOI cMepTH. AGI0-
MHHAQJIBHOE OXHpPEHHE ( Y MYXIHH OKPYXHOCTb JKH-
BoTa — Oosee 102 cm, y sxeHIuH —0osee 89 cm) B 601b-
IIeif Mepe onpeessieT PUCK BOSHUKHOBEHHUS HHCYJIIBTA,
yeMm obmiee oxxupeHue, paccunranHoe depes UMT (
Wnnekc maccel Tena). OXKupeHne BO3HUKAET KOT/ia Mo-
CTYIUICHUE SHEPTHH C MUIIEH MPEBBIIIAeT YHEpreTnye-
CKHE TpaThl OpPraHM3Ma, B pe3yJbTaTe HapyIIaeTcs
sHepreTuueckuii 6ananc. B Poccun oxono 60% B3poc-
JIOTO HaceJeHUs B Hallleil cTpaHe UMEIOT H30BITOYHYIO
Maccy Teina, 20-30% ctpanaioT oxxupenueM. [Ipu atom
65% coctaBnsger xeHckuil mos u 35% -mysxckoil. He-
CMOTPSI Ha TO, YTO MY>KCKOH ITOJI CTPAJIacT O>KUPEHUEM
MEHbIIIE, ()aKTOp PUCKA y HUX BBIIIE, TAK KaK JJIS MYXK-
4KH 0OJIbIIE XapaKTepeH a0OMUHATIBHBIA THII OXKHpPE-
HusA. [loaToMy BOmpoc OXHpPEHHS AT MYXKCKOTO U
JKEHCKOTO HaceleHHs Kak ()aKTop pHCKa pa3sBUTHS
MIIEMUYECKOTO MHCYNbTA SBIACTCS CIIOPHBIM M aKTy-
aJNBHBIM, ¥ TpeOYeT nayibHeinero nyuenus.[14]

l'unonunamusi- emie oOJHAa NPUYMHA Pa3BUTHUSA
UIIEMHYECKOT0 HHCYIIbTa. B cCOBpeMEeHHOM MUpE JII011
BCE Yallle BEAYT CHUASYMH 00pa3 KU3HU: cUAg4as pa-
60Ta, e31a Ha TpaHCIIOPTE, CUIASYUI TOCYT Mepe] Tene-
BHU30paMH U KOMIIbIOTepaMu. Jloka3aHo, 9TO eKeIHEB-
Has (pU3MYECcKasi aKTUBHOCTh CIIOCOOHA CHU3UTH PUCK
pas3BUTHs caxapHOro auadera 2 THna U mMeraboimde-
CKOTO cuHIpoMa. MeTabonnueckuii CHHIPOM - KOM-
IUIEKC HapyIIeHHs OOMeHa BEIeCTB, IPH KOTOPOM
HaOJII0aeTCs OTIIOKEHNE JKHpa BOKPYT TaJIUH, IPUBO-
JUT K TOBBIIMICHHIO KPOBSIHOTO JABJICHMS, caxapa B
KpOBH, YTO B KOHCYHOM CUCTEC MPUBOAUT K yBEJIUYC-
HUIO PHCKA CepJIETHO-COCYIUCTHIX 3a0oneBanuii. EcTh
HCCIIEIOBaHNA, KOTOPBIE yTBEP)KAAIOT, YTO €CIIU II0-
CTOSIHHO COOJIIOJ]aTh YMEPEHHYIO (PH3UYECKYI0 aKTHB-
HOCTh U 3aHUMAaThca X0Ta Ob1 oT 120 1o 150 MuHYT B
HeJIeJTI0, TO PUCK HACTYIUICHUS HHCYJIbTa CHHXKAETCS B
HECKOJIbKO pa3. ['mnoanHaMust Oomble Mpucyma ass
JIMI] MY>KCKOT'O T10JIa, BO3MOKHO IIOTOMY YTO MY>KCKOE
HaceJICHHE TpeIIounTaeT 0ojiee CTaTHYHBIH BHJ OT-
neixa. [15], [16]

Kypenne —yBenuyuBaeT pucK pa3BUTHS HILEMH-
YEeCKOT'0 MHCYJIBTA B /1Ba pa3a. [1o JaHHBIM CTaTHCTHUKU
2017 roma, nons Kypsimux My»4uH- 42%, >KeHIIHH-
13%. HaOmromaercss TEHOEHIMS K CHIDKEHHIO YHCIA
KypsAniux. Ho ormeuaercsa TEHACHIUA K IIOBBIIICHHUIO
AIBTCPHATUBHBIX METOAOB KYPCHUA: KaJbAHBI U
cBaiinbl. KypuTh HAYMHAIOT B MOJIOJIOM BO3pacTe, ¢ 15-
17 ner. Bo3aMOXHO, IMEHHO 3TOT (haKT UrpaeT pojb B
pa3BUTHE MIIEMHYECKHX aTak B MOJIOZOM BO3pacTe.
CreneHp pHCKa 3aBHCHT OT KOJHMYECTBAa BBIKypUBae-
MBIX CUTapeT B ICHb 1 JUINTEIBHOCTH KYPEHHsI B TOJIaX.

Uepes 2-4 roaa mociie 0TKaza OT KypeHHsl, pUCK pa3BU-
THS HHCYTTBTa PE3KO CHIDKaeTcs. JnmurensHoe KypeHue
MIPUBOAUT K Ba30MOTOPHOH TUC(YHKITUH, HAPYIICHUE
JUMHATHOTO CTIEKTPa, OBBIIICHHUIO arperariy TpomM0o-
OUTOB M HAPYIICHUIO aHTUTPOMOOIINTAPHBIX MEXaHU3-
MOB. Bce 3TO mpUBOINT K Pa3sBUTHIO B CY)KEHHBIX ap-
TEPUSIX MTPOTPECCUPYIOLIETO aTePOCKIIepo3a U TpoMOo-
o6pa3zoBanmio.[17]

WHCcynbTel y 1104€1 MOJIOLOr0 BO3pAacTa HEPEIKO
Pa3BHBAIOTCS B COCTOSIHUU QJIKOTOJILHOTO OTbSTHEHMUS.
CHCTeMaTHUECKOE YIOTPEOIICHHIE aJTKOTOJIS TOBBIIIACT
PHUCK KPOBOM3IUSHHI B MO3T U HH(APKTOB MO3ra. AJ-
KOTOJIb TIPUBOJWT K W3MEHCHHSM MENKHX COCYIOB,
HapymaeT WX MPOHUIIAEMOCTh. B cocynax Mo3ra u ero
o0omoyex 3acramBaercsi KpoBb. CTEHKH COCYIIOB IIPO-
MMUTHIBAIOTCS TIa3MOH, BOKPYT HUX BO3HHUKAIOT KPOBO-
WRJISTHAS, OTMEYaeTCsl TEHACHINS K TpoMO00oOpa3oBa-
HUIO. AJIKOTOJbHAS W HHUKOTHHOBAS HWHTOKCHKAIIUS
B3aUMHO ycuwinBaroT Apyr apyra. CormacHo odurim-
aJbHBIM JIAaHHBIM CTaTHUCTUKU Poccus 3aHUMaeT B peil-
THHI'€ CTpaH MO YHOTPEeOJICHHIO aJKOToJIsi 5 MEcTo.
3HAYUTEIBHO MpeodIIagacT B yIOTPEOICHHE aTKOTOJIs
MyXckoe Hacenenue. [18], [19]

Crpecc B HacTOsIIIeE BpeMs BRICTYIIACT KaTajm3a-
TOPOM MHOTHX 3a00JIeBaHMA. J[JTUTENbHBINH CTPECC BHI-
3BIBACT TOCTOSHHOE IIOBBIIICHWE YPOBHS WHCYJIHHA,
YTO BEACT K OTIIOKEHHUIO XOJIECTePHHA HA CTCHKAX CO-
CYIOB, M3MEHSIOTCS OMOXMMHUYECKHH COCTaB KpPOBH,
COJICpKaHUE AIEKTPOJIUTOB, BOSHUKACT KHCIOPOIHOE
TOJIOZJAaHUE COCYAMCTOW CTEHKHU C MOCIEAYIOUUMHU €€
U3MCHCHUSIMMU. 3T0 B CBOIO O4YE€pPE€Ab MOBBLIMIACT PUCK
pasButHs uneMuyeckoro uucynbta.[20] Ctpeccy noj-
BEP>KEHbl KaK MYXKYMHBI, TaK U >KCHIUHBI B PaBHOMI
creneHd. Ho B cuily 0COOEHHOCTEH CTPYKTYPHOTO U
(YHKIMOHAJIBHOTO CTPOCHUS TOJIOBHOTO MO3Ta y EeH-
[IWH A TOPMOHAITFHBIM U3MEHECHUSIM B OpPTaHU3ME - OHH
0oJIBIIIe U Yalie MOJBEPIKCHBI CTPECCOBBIM CUTYAIUSIM
u genpeccun.[21], [22]

Takum 00pa3oM, aHANH3 Pa3IUYHBIX (PAKTOPOB
pHUCKa pa3BUTHS WHCYJIbTA NaET OCHOBaHHE CYUTATH,
YTO B OCHOBE €r0 BOSHUKHOBCHUS U JICKAT pa3IHYHBIC
MPUYUHBI, BKIIJ] KOTOPBIX HCCIIEIOBATENH OI[EHUBAIOT
IMO-pa3sHOMY, U 3HAHUEC UX UMECT BAXKHOC 3HAYCHUC JJIA
npOoQHIAKTHUECKONW OpraHU3aIMu OOPHOBI C ITHM Tsi-
KENBIM 3a00JIeBaHUEM.

BoiBoabI

PaccMmoTpeB OCHOBHBIE (haKTOPHI PHCKA Pa3BUTHUS
WIIEMUYECKOT0 HHCYJIbTa, MBI MPHUIIUIA K TOMY, YTO HE
BCE OHU UTPAIOT PaBHYIO POJIb B PA3BUTHUS HHCYIBTA Y
MYKCKOTO ¥ JKEHCKOTO HaceleHHs. J[ias MyXKcKoro
HACEJICHHUS TPEHMYIIECCTBCHHO (DaKTOpaMH PUCKA SB-
JISTIOTCSI aTEPOCKIIEPO3, KYpEeHHUE, alIKOTOJIN3M, MeTa0o-
JIMYECKUI CHHIPOM, MAIOTIOJBHXHBIA 00pa3 >KU3HH.
JI1st )KeHCKOTO HaceJieHUs] MPEUMYIIECTBEHHO caxap-
HbIM auabeT, MepuarenbHas apuUTMHS, OXHUPEHHE,
JUCTUIAIEMHAS. ApTepraibHas THIEPTCH3MS B PaBHOM
CTCIICHHU HeﬁCTByeT Ha MYXXYUH U )KCHIOIUH.
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MODELING AND PROGNOSTICATION OF PSYCHOSOCIAL MALADAPTATION IN PATIENTS
WITH DISORDERS DUE TO ALCOHOL CONSUMPTION, DEPENDING ON THE SEVERITY OF
ADDICTIVE AND AFFECTIVE SYMPTOMS AND STRESS LEVELS

Gaponov K.
MD, PhD, Ass.Prof. of Narcology Department
Kharkiv Medical Academy of Postgraduate Education

MOJIEJTIOBAHHS TA TIPOTHO3YBAHHSA ICUXOCOIIAJIBHOI TE3AJTANITALIIT Y XBOPUX 3
PO3JIAJAMUA BHACJIJOK BXKUBAHHSI AJIKOI'OJIIO, B 3AJIEZKHOCTI BIA BUPAYKEHOCTI
AJUIMKTABHOI I AGEKTUBHOI CUMIITOMATHUKH TA PIBHIO CTPECOBOI'O
HABAHTAXEHHS

TI'anonoe K. /1.
K.MeO0.H., OoyeHm Kagheopu HapKoIo2ii
Xapxiscokoi meduunoi akademii nicisouniomuoi oceimu

Abstract

The purpose of the work was to substantiate the procedure of modeling and prognostication of psychosocial
maladaptation in patients with disorders due to alcohol consumption. Three main groups of factors were identified
in the development of the model, which, according to our research, had an impact on the formation of psychosocial
maladaptation in patients with alcohol dependence: the severity of addictive and affective symptoms and the level
of stress experienced by patients. As a result of the work, a model has been created that mathematically describes
the correlation of various factors in the genesis of psychosocial maladaptation, and provides an opportunity to
quantify the probable state of maladaptation in a particular patient for disorders due to alcohol consumption. The
proposed model is characterized by high determinacy and is suitable for use in health care practice to predict the
state of psychosocial maladaptation in patients with alcohol dependence.

AHoTAaNis

Mertoto po6oTH OyJ10 OOIPYHTYBATH HPOLELYPY MOJIEIIOBAHHS Ta MPOTHO3yBaHHS IICHXOCOLIANBHOI /ie3a/1a-
nTauii y XBOpHX 3 po3JialaMH BHACIIZIOK BXXHBaHHsI aitkorouto. [Ipu po3pobui Moiesni Oynu BUALICHI TPU OCHOBHI
rpynu (akTopis, sKi, 3a JaHUMH HAILIOTO JIOCIIDKEHHS, MaJli BILUIMB Ha (OpMyBaHHS NICHXOCOLaJIbHOT fe3aarl-
Tauii y XBopux Ha A3: BUpaXeHICTh aJJIMKTUBHOI 1 a)eKTUBHOT CUMIITOMATHKH Ta PiBEHb BUIIPOOOBYBAHOT'O Ia-
LIEHTaMHU CTPECOBOIO HaBaHTAXEHHs. B pe3ynbTaTi poO0OTH CTBOPEHO MOJIENb, SIKa MATEMATUYHO OIHCYE CIIiB-
BIZIHOLIICHHSI Pi3HUX (HAKTOPIB y TeHE31 ICHXOCOIIATbHOT Jie3aianTallii, i Jae MOXKIIMBICTh KiIbKICHO OLIIHUTH HMO-
BipHiCHI/Iﬁ CTaH z[eaa;[ar[Taui'i Y KOHKPETHOI'0 XBOPOIoO Ha po3jgaan BHaCJ‘Ii,I[OK BXXMBaHHA aJIKOI'OJIIO.
3aHp0HOHOBaHa MOJCJb XapPAKTECPU3ZYETHCSA BUCOKOIO ,ZleTepMiHaHTHiCTIO i npuaaTHa A1l 3aCTOCYBAaHHA Yy ITPaK-

THUII OXOPOHH 3I0POB's IJIs IPOTHO3YBAHHS CTaHy MICUXOCOIalIbHOI Ie3aanTallii y Xsopux Ha A3.

Keywords: alcohol dependence, psychosocial maladaptation, nonlinear multidimensional model, modeling

and prognostication.

KJ1r04oBi cj10Ba: ankorosbHa 3aJIeKHICTh, ICHXOCOIiabHA [Ie3a1amTallis, HeJliHifiHa 6araToMipHa MOJIEIb,

MO/ICTFOBAHHSI 1 IIPOTHO3YBaHHSI.

Bu3HayeHHS OCHOBHUX 3aKOHOMIPHOCTEH MaTo-
JIOTIYHOTO TPOIECY HAaJa€ JOCTIIHUKY MOXKIUBICTh
BU3HAYHTH KIFOUOBI TCHICHIIIT HOTO PO3BUTKY Ta CIIPO-
THO3YBaTH MOXIIUBI IMOPYIIEHHS B Pi3HUX chepax dy-
HKI[IOHYBaHHS JIFOAUHA. Haf01LIpI0r0 MipOIO BiAIOBI-
JTAIOTh 3aBJaHHSAM IPOTHO3YBaHHS TUC(YHKI[IOHAIb-
HMX [ATOJOTIYHUX 3MIH 3aco0M MaTeMaTHYHOIO
MO/ICJTFOBAHHS MMATOJIOTTYHIX IIPOLIECIB, SKi 0a3YIOTHCS
Ha CydYaCHHMX METOJaX CTaTHCTHKO-MaTeMaTHIHOIO
aHaizy.

OcTaHHIMH JECATUIITTAMHU CIIOCTEPIraeTbes ak-
THBHE BIPOBAKCHHS METOIB MAaTEMaTHYHOTO MOJIC-
JIIOBAaHHA B MEIMIMHI Ta T1cuxoiorii. Po3BuTOK
KOMIT IOTEPHOT OOYHCITIOBAIbHOI TEXHIKH CYMPOBO-
JUKYBaBCS YIOCKOHAJICHHSIM MPOTPaMHHX 3aC00iB MO-
JICITIOBAHHS PI3HOMAHITHHUX MATOJIOTIYHUX CTaHIB, IO
BIIKPHJIO JIOCJIJHUKAM IIHAPOKi TEPCICKTUBU BU-
BUYCHHS MATOJIOTIYHUX TPOLIECIB Ta CTBOPEHHS 1X Mate-
MATHYHHUX MOJCICH, SKi XapaKTepU3YIOThCS BaTOMUM

NPOTHOCTHYHUM MMOTEHINIAJIOM Ta BHCOKOK HailHi-
ctio. [ToOymoBa MaTeMaTHYHHUX MOJEJIEH MATOJIOTid-
HUX CTaHIB ITOCTYIOBO CTa€ CTAHAAPTOM JUIsl HAYKOBHX
JOCIIJKEHb BHUCOKOTO pIiBHS, a HOBI MOXIIHUBOCTI
KOMIT FOTEPHUX CHUCTEM 3po0mim ixX He Juie 3aco0oM
CTaTUCTHYHOI OOpOOKH NaHWX, alie ¥ 1HCTPYMEHTOM
MeauKo-0iomoridaoro mizHaHHA [ 1]. OnHa 3 KIFOY0BUX
TeHJCHIIH 1[LOTO MpPOIeCy — 3MiHA IapagurMu o0po-
OKH KITiHIKO-TabOpaTOPHUX AaHUX HA MApagurMy ix
rIMOOKOTO 6araToCTOPOHHLOTO aHaJi3y, IO O03HAYaE
aBTOMATH30BaHE OJIeP)KaHHS HOBOTO MEIMKO-010JI0Ti-
YHOTO 3HAHHS 3 EMIIPUYHMX ITaHUX 1 HAaJaHHA JiKa-
PEBi-KIIIHIIUCTY MOIJIMBOCTI BUKOPHCTOBYBAaTH HOTO
JUTSL BUPIMICHHsSI IPAKTHYHUX 3aBaaHb [2 — 6].

3 ypaxyBaHHSIM KOMIUIEKCHOTO XapakTepy B3ae-
MOJil pi3HMX YHMHHHKIB INATOJIOTIYHOTO IPOLECY Ta
HA/I3BUYAITHIN BapiaOeNbHOCTI 3B’SI3KiB MiXK HUMU, BH-
3HAUEHHS Ta aJIeKBaTHA OIliHKA 3aKOHOMIPHOCTEH, 30K-
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pema, y GiorcuxocoriarbHOMY QYHKIIIOHYBaHHI 1HIH-
BiJla, MOKJIMBA JIMIIIE i3 3aCTOCYBaHHIM METOIB Oara-
TOMIpHOTO MaTeMaTHKO-CTATHCTHYHOTO aHam3y. bara-
TOMIpHI MaTeMaTHKO-CTaTUCTHIHI METOIU IO3BOJIS-
10T Cepel psAAy HMOBIpHICHO-CTATUCTHYHUX MOJIEIeH
00TpyHTOBaHO 00paTH Ty, sIKa IKHAWKpAIIEe BiAMOBiTae
BUXIZIHUM CTaTUCTUYHUM JaHUM, 1[0 XapaKTepU3YIOTh
peaNbHU CTaH CYKYITHOCTiI OO'€KTiB, sIKa JOCIHIIKY-
€ThCS, a TAKOX OL[IHUTU HAMIMHICTEL 1 TOYHICTH BUCHO-
BKiB, 3pO0JICHHUX Ha MiJICTaBi 0OMEKEHOTO CTATUCTHY-
HOro Marepiany [7].

[ToOynoBa MaTeMaTHMYHHUX MOJENICH MATOJOTIU-
HUX IIPOIIECiB € HAI3BUIaHHO CKJIAJHOIO 3amadero [8].
Jis cTBOpeHHs aieKBaTHOI MOl HeOOXiTHIH aHaIi3
BUuepnHOi (ab0 TpHHAWMHI JOCTaTHHOI) KUTBKOCTI
3HAYYMuX (aKTOpiB, YACTHHA 3 SKUX € CTATUIHUMH, a
YacTHHA — AUHAMIYHUMH, IO ICTOTHO YTPYIHIOE aHa-
Ji3; TIpU IBOMY 3HaYHA KUTBKICTH (PaKTOPIB MPH3BO-
JUTH JI0 TEPEBaHTAXXCHHS MOJEII, 1 SK HACIIIOK, ii
«po3MUTTs». CllijJ 3ayBa)KHUTH, IO Y OI0JOTTYHHX MO-
JeTsIX HaA3BHYaHO BaXKJIMBY POJIb Binirpae gaxrop
MYJIBTHUKOJIIHEapHOCTI pi3HUX YUHHUKIB [9, 10]. Ocob-
JIMBICTIO MEMKO-010JI0TIYHUX Ta O10IICHXOCOLIATBHIX
Mozernelt € Te, mo (aKTopH, sIKi HeoOXiTHO BPaXOBY-
BaTH IpH MOOYIOBI MoJeNeH, BUPaKeH] Y pi3HUX TH-
max 3MiHHUX: KUTBKICHI — Oe3mepepBHi Ta AUCKPETHI, 1
KaTeropianbHi — HOMiHAJNBHI Ta MOPSAKOBI, B TOMY Y-
CIIi IUXOTOMIYHI, O YTPYIHIOE iX paHAOMI3aIliio Ta
anam3 [11].

BonHouac, anbTepHaTHBH MaTeMaTHKO-CTaTUCTH-
YHOMY MOJICJIIOBAHHIO y CTBOPEHHI 00’€KTUBHHX IIPO-
THOCTHYHHX CHCTEM MaTOJIOTYHUX CTaHIB Ta 3aXBOPIO-
BaHb Yy JIaHHii yac He icHye [2, 5, 8].

B pamkax GioncuxoconiibHOT MaTeMaTHYHOT MO-
JielTi TICHXOocolliajibHa Je3aamTallisi PO3risIaeThCs SIK
pe3yabTaT CHCTEMHOI BiINOBIiIi iHIAWMBiAa HAa TIEBHUM
YHUHOM OPTaHI30BaHY B 9aci CyKyIHICTh CHIOTCHHUX Ta
€K30TeHHUX ITaTOJIOTIYHNX YWHHUKIB. [Ipu 11poMy BU-
YepITHY CYKYITHICTh N SHIOTCHHHUX Ta EK30TCHHIX YIH-
HUKIB, Kl € (hakToOpamMH PU3HUKY (aHTUPU3UKY) Ae3a1a-
nTamii, He0OXiTHO MPHUBECTH J0 OOMEKEHOI KiHIIEBOI
KUTbKOCTI 3HAUYYNUX YHHHUKIB I;, TPUIAATHUX IS
CTBOpPEHHs1 OaratomipHOi MaremartuuHoi moxeni. Ta-
KUM I[UJISIM HaHOLIBIIIO0 MipOIO BiAMOBIAAa0TH MO,
noOy/oBaHi Ha OCHOBI HEJIHIWHOrO OaraToMipHOro
MO/ICTIFOBAHHSL.

[epeBaxkaa OUIBIIICTD 3aJEKHOCTSH Yy MEIUIHHI
Ta TICHXOJIOTII € HeTiHIHHUME. BukopucraHHs s ix
OINMCaHHs Ta MOJICIIIOBAHHS JIIHIHHUX Mojeseil Moxe
NPU3BECTH 10 BUKPUBIIEHHS 3aKOHOMIpHOCTEH 3B’s3-
KiB MiX (pakTOpamMu, Xo4a ysiBICHHS PO JIHIHHICTB Ta-
KHX 3B’SI3KiB € OUTBII MPOCTUM 1 TICHXOJIOTI9HO 3p03Y-
MimnM. ToMy 3acTocyBaHHS METOAIB HelsiHiNHOTO Oa-
TaTOMIpHOTO MAaTeMaTHYHOT'O MOJICIIOBAHHS Yy OIHCI
MEIUYHUX Ta MCUXOJOTTYHHX SBHIIT € O17TBIIT OOTPYHTO-
BaHUM i BUIIPABIAHUM.

MeTo nanoi po6otr 0ys10 OOTPYHTYBATH MPOTIE-
JIypy MOJICTIFOBaHHSI T2 MPOTHO3yBaHHS IICUXOCOIIialb-
HOI Je3afamnTaiii y XBOpUX 3 po3JiaJlaMHM BHACIiJIOK
BXKMBAHHS QJIKOTOJIIO, B 3aJIS)KHOCTI BiJl BUPAXEHOCT1
AJTUKTUBHOT 1 a)eKTUBHOI CUMITOMATHKH Ta PiBHIO
CTPECOBOTO HaBAHTAXKCHHSL.

IIpouenypu i Mmeroau nocimkennsi. Hamu Buxo-
pHCTaHO HeliHilHy perpeciiiny momens (Non-Linear
Regression), mo € yHiBepCaIbHOIO AIPOKCHMYIOUOIO
MIPOIIETyPOI0, SIKa OLIHIOE OYAb-SIKUH BHJ 3aJICKHOCTI
MK 3MIHHOIO BIJKIHKY 1 CYKYIHICTIO HE3aJICKHHUX
3MIHHUX. Y 3arajibHOMY BHIJBAII perpeciiHa MoIensb
MOXKe OyTH OnKcaHa HACTYITHUM YHHOM:

Y = F (Xl, Xz, Xn), (1)

Jie 3MiHHa BiIKJIMKY Y € GpyHkuieto (F) Big He3ane-
’KHOT 3MIHHOT X.

Y Mozeni MHOKUHHOI JTiHIIHOT perpecii mepexda-
4aeThCs, IO 3aJie)KHA 3MiHHA € JIIHIMHOIO (QYHKIIIEIO
He3aJIeKHUX 3MIHHHUX:

Y=a+bi*xX; + by*xo + ... + b*Xn (2)

YV HeniHIHHOMY MOZEIIOBaHHI BBEACHHS JOIATKO-
BUX IapamerpiB (HAaNpUKIaJ, MapamMeTpy-OXHOKH)
JI03BOJISIE OJIepKATH OLTBII TOYHY MOAENb, IO MOXE
MiJJIAraTd a00 He MiIAraTy JliHeapu3alrii.

HeniniliHa perpeciiiHa MoJenb J03BOJISE 337aTH
MIPaKTHYHO OyIb-IKUH THIT Oe3nepepBHOi a00 pO3pHB-
HOi perpeciitHoi Mozemi. Lle#t Tun Mozenel MHUPOKO
BHUKOPHCTOBYETHCS OCTAHHIM YacOM JUIS MOJICTIFOBAHHS
pizHEX (i310JOTIYHUX Ta MATOIOTIYHHUX IPOIIECIB Yy Me-
JUIFHI, 8 TAKOXK Y TICHXOJIOTIYHHUX JOCHTiKeHHAX. He-
3BaKAI0UM Ha HAJ3BUYAHHY TEXHIUYHY CKIaIHICTD HEJi-
HIIfHOTO 0araTOMipHOTO MOJICITIOBaHH:, HOTO peaiza-
miss y CydYacHHUX CHELiali30BaHUX Mporpamax
CTaTHCTHKO-MaTeMaTHYHOTO aHali3y 3po0uiia e me-
TOJ| AOCTYIHHUM JUIS TIPUKJIATHUX Ta HAYKOBUX JIOCIi-
JoKeHs [12].

VY 3anpornoHoBaHii HAMU HeNiHiiHIA OGaraToMip-
Hiil MOJIEJTI TICHXOCOIIaIBHOT e3adanTallii mpy aako-
TOJIbHIN 3a7ekHOCTI (A3) B AKOCTI 3aIe)KHOT 3MIHHOT
PO3MIISAAETHCS BUPAXKEHICTh IICUXOCOLIaIbHOT Jie3a1a-
TITalii, a B IKOCTI HE3AJICKHHUX MPETUKTOPIB — BUPaXKe-
HICTh aJIKOTOJII3aIlii, BUPAXCHICTh MCHUXOCOIIaThHOTO
CTpeCcy Ta BHPAXEHICTh IICHXOIATOJIOTIYHUX 3MIiH Yy
XBOPHX.

Pe3ysabTaT 10caigxeHHsl Ta iX 00roBOpeHHS.
Ipu CTBOpEHHI KOMIUIEKCHOT MOIEII ICHXOCOIiaabHOT
ne3anantanii npu A3 Hamu OyJia BUKOpPUCTaHAa OCHO-
BHa 0a3a HAIIOTO IOCIIMKEHHS, sika BKIIodaga 312
CIIOCTEepEeKeHb XBOPUX Ha A3 3 pi3sHMMH ICHXOcCOIia-
JIBHAMH Ta KJTIHIKO-TICUXOMNATOJIOTIYHUMH XapaKTepH-
CTHKaMH.

ITpn po3podui Mozxeni Hamu OynM BHIUICHI TPH
OCHOBHI Ipy1 (hakTopiB, SKi, 32 JaHUMH HAIIOTO JI0C-
JIJOKEHHsI, Malli BIUIMB Ha ()OPMYBaHHS NCHXOCOIlia-
JIBHOI JIe3ajanTariii y XBopux Ha A3.

[epmry rpymy akropiB ckmanu GaxTopu agank-
mii. JI7s KidbKICHOTO TpeACTaBIeHHS B MOJEIN CTy-
MIEHIO AJIKOTOJIBHOI aJANKIii HaMU OYB BUKOPHUCTAHUH
IHTETpaJbHNH MOKAa3HUK X,, IKUH MPEACTaBIsIE cOO0T0
cyMy TiokazHuKa 3a TectoM Severity Of Alcohol
Dependence Questionaire (SADQ-C) [13] Ta mokas-
HUKa aJIKOTOJIbHOT 3asreskHocTi 3a TectoM AUDIT [14].

Jpyry rpyny ¢axropiB ckiiayi GpakTopH MCUXO0-
couiaabHOro crpecy. st KiIbKICHOTO NpeCTaBICHHS
B MOJIeJIi BIUTMBY (haKTOPIiB MCHXOCOLIaJIBHOIO CTPECy
Hamy OyB BHUKOPHUCTAHHH IHTErpajJbHUI MOKa3HUK Xb,
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SIKUH TIpeIcTaBisie co00t0 J0OYTOK MOKa3HUKA 3a IIIKa-
JIOKO OIIHKK BIUTMBY TpaBMmarwyHoi momii (LLIOBTIT)
[15], moka3HMKa 32 OIKAIOIO ICHXOCOiaJIbHOTO CTPECY
JI. Pimepa [16] Ta moka3HMKA 3a IITKAIOI0 IICHXOJIOTId-
Horo ctpecy PSM-25 [17], moxinenuit Ha 100 s Gi-
JBIIOT HAOYHOCTI y MIPECTaBICHHI JaHUX JaHOI TPYyIH
(hakTopiB i 3a0e3MeUeHHs CIiIIBHOMIPHOCTI 3 TIOKa3HH-
KaMH 32 IHIIUMH I'pynaMu GpakTopis.

Tpetio rpyny dakropis ckiaau (pakTopu MCHXO-
MaToJIOTiYHOro cTarycy. Jns KijgbKiCHOrO TpencTaB-
JICHHSI B MOJIEeJTi HaMH OyB 3alpOIOHOBaHU IHTETpajb-
HUI MOKa3HUK X, SIKHIA MPECTABISAB COOOI0 CyMy TO-
Ka3HMKIB 3a IIKaJTaM{ ONUTYBAJIFHUKA BHPAKEHOCTI
MICHXOMATONOTigyHOi cumnToMatuku Symptom Check

List-90-Revised — SCL-90-R B amanranii H.B. Tapa0-
piHoi [15] Ta cymu OKa3HUKIB BUPAKESHOCTI iempecii 1
TPHUBOTH 32 ONHOWMEHHMMH mkanamu M. [aminberona
[18].

BukoprcTanHs 3HaYHOI KiTBKOCTI METOIWK [O-
3BOJIHIIO O1NTBII TOYHO JiarHOCTYBaTH cTaH A3, piBeHb
MICUXOCOIIATLHOTO CTPECY Ta OCOOIUBOCTI ICHUXOMATO-
JIOTIYHOTO CTaHy XBOPHX.

B sikocTi 3MiHHOT — BIJKJIMKY ITPH PO3PaXyHKY MO-
JIeNli BUKOPHCTAHO MOKA3HUK 3a IIKAJIOK0 Je3a[alTHB-
HOCTI METOJMKH TIarHOCTHKH COLIaJbHO-TICUXOJIO0TI-
Hoi ne3ananTaii K. Pomkepca i P. Taiimonna [19].

Pesympratn 00paxyHKy KOpPENSIiHOT MaTpHili
MoOJIeNi HaBeeHo y Taba. 1.

Taommms 1

Kopemnsmiiina MaTpuis 38’ s13KiB (pakToOpiB BUPaKEHOCTI PO3TA/IiB, TOB’A3aHUX 3 BKUBAHHAM AJIKOTOJIIO, TICHXO-
COIIIaJIBHOTO CTPECY, IICUXOIATOJIOTIYHOTO CTAaTyCy Ta IICHXOCOIIaIbHOI Ae3aaanTaril
y XBopux Ha A3

I = Lo Lo R i ® U ® 1! w1
2 S | 88| Eg|fs|EE|E2|EE| 28
= E “E|l 22| 55| EE| FE| FE| 28
= = 5 o S22 . &&¢s s =2 S = S = < E
o X = 3} o g E o 5| 28 oS T
o = < = 2 = g 5 5 n ® » B » E o g
g 8 = ac| af | 88| 58| 52| §&| § &
= 2 S % 9 & % 2 o o 2 o| 206 8 -
=6 = CRE| Ec| E8| HFe| H¥Fe| H28| 8
2 s | S2| 55|25 85|52 55|82
= € |e5|68|E | 28| 28188 &¢
dakTop aauKIIii 1,000 | 0,783 | 0,912 | 0,867 | 0,976 | 0,613 | 0,871 | 0,886
DaKTOp NCUXOCOMiaTHHOTO CTPECY 0,783 | 1,000 | 0,818 | 0,635 | 0,833 | 0,952 | 0,866 | 0,701
dakTop NCUXOMATOJIOTIYHOTO CTaTyC 0,912 | 0,818 | 1,000 | 0,902 | 0,896 | 0,664 | 0,979 | 0,943
p ycy
[IcuxocomianpHa Ae3aganTaris 0,867 | 0,635 | 0,902 | 1,000 | 0,789 | 0,460 | 0,812 | 0,984
KBagpat 3HaueHHs (haKTOPy A IUKIIT 0,976 | 0,833 | 0,896 | 0,789 | 1,000 | 0,682 | 0,890 | 0,833
Kpazipat snauenis paxropy neuxocouians- | g 513 | 0952 | 0,664 | 0,460 | 0,682 | 1,000 | 0,741 | 0,527
HOT'O CTpeCy
Kpazipar snaucHus Gaktopy NCHXomarono- | g g7 | g 866 | 0.979 | 0,812 | 0,890 | 0,741 | 1,000 | 0,876
TYHOTO CTATyCy
Kpazpar 3uauenns nokasuuka neuxoconia- | g g6 | 0701 | 0,943 | 0,984 | 0,833 | 0,527 | 0,876 | 1,000
JILHOT JIe3aanTarii

Sk BumHO 3 Tabu1. 1, hakTop aamuKiii (BUpaKeHO-
CTI po37ajiB, MOB’SA3aHUX 3 BXKHBAHHSIM aJIKOTOJIIO)
OB’ SI3aHUI NPSMHUM KOPEJISILIIHHUM 3B’13KOM 3 HACTY-
MHAMH ~ (DaKTOpaMH:  ICHXOCOIIaJbHOTO  CTpecy
(r=0,783), mncuxonaronorigynoro crarycy (r=0,912),
ncuxocomiansHoi ne3anantanii (r=0,867), a Takox 3
KBajipataMH 3HaveHb: Qakropy amaukiii (r=0,976),
(axTopy ncuxocouiansHoro crpecy (r=0,613), dak-
TOpy mcuxomatonoriynoro crarycy (r=0,871), mokasz-
HUKa TICUXOcoliaiabHoi ae3amantaiii (r=0,886). dak-
TOP ICUXOCOLIAIILHOTO CTPECY MOB'I3aHUIM TPSIMHUM KO-
penAiiiHIM 3B’S3KOM 3 HACTYNHHUMH (aKTOpaMu:
ncuxonaToJjoriqyaoro crarycy (r=0,818), mcuxocorria-
npHOT fe3amanTarii (1=0,635), a Takoxk 3 KBagparaMu
3HaueHb pakropy agmukiii (r=0,833), hakropy nmcuxo-
couianbHOro cTpecy (r=0,952), ¢pakropy rcuxonaroso-
riu”oro crarycy (r=0,866), moka3HuKa IICHXOCOLiaIb-
Hoi ne3ananrarii (r=0,701). ®akTop ncuxomaTonoriv-
HOTO CTaTycy IIOB'SI3aHUI MNpPSIMUM KOpEISALiitHUM
3B’SI3KOM TICMXOcoliabHOIO ne3anantanio (r=0,902)
Ta KBaJ|paTaMH 3HaueHb (akTopy aaaukuii (r=0,896),
(akropy mcuxocomiaabHoro crpecy (r=0,664), dak-

TOPY MCUXOMATOJIOr yHOro crarycy (r=0,979) Ta moka-
3HHKa MCcUXocorianbhol aesananrarii (r=0,943). Tlcu-
XOCOIIaJIbHA JIe3a Al Tallis [TOB’A3aHa MPSIMUAM KOPEJIsi-
LiIfHAM 3B’SI3KOM 3 KBaJ[paTaMu 3HaueHb (AKTOPy aj-
ki (r=0,789), gakTopy MCUXOCOIIaIBFHOTO CTPECy
(r=0,460), dakTopy NCUXOMATOJIOTIYHOTO CTaTyCy
(r=0,812) Ta moKa3HMKA NCHXOCOILIaNBHOI JIe3a1amnTa-
uii (r=0,984). KBagpar 3HaueHHs (axkTopy ajIuKIii
TIOB'SI3aHUN TPSIMUM KOPEJLSIIHHUM 3B’SI3KOM 3 KBajl-
paramu 3Ha4eHHs (PaKTOPY MCUXOCOL[IaIbHOTO CTPECY
(r=0,682), dakTopy TMCHUXOMATOJOTIYHOTO CTaTyCy
(r=0,890) 1 moka3HMKa MCUXOCOIIANIbHOI J1e3aManTaril
(r=0,833). KBagpaTt 3HaueHHS (haKTOPy MCHXOCOIialIh-
HOTO CTpECY NOB'S3aHNH MPIMUM KOPEISAIiHHUM 3B 513~
KOM 3 KBa/IpaTaM¥ 3HaYeHHS (PaKTOPY IMCUXOIMATONOTi-
yHOTrOo cratycy (r=0,741) Ta moka3HUKa IICUXOCOIIATb-
Hoi ne3amanramii (r=0,527), a kBampar 3Ha4YeHHS
(aKkTOpy NCUXONATOJIOTIYHOTO CTaTyCy — 3 KBaJIpaToM
3HAUEHHS IMOKAa3HMKA ICHXOCOI[aJIbHOI Je3ajanTarii
(r=0,876).

Pe3ynpraTy MHOKMHHOTO pErpeciifHOro aHalizy
HaBeJeHi y Tabu. 2.
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Tabmurs 2
OCHOBHI pe3yJIbTaTH MHOKHHHOTO PErpeciiHOro aHaji3zy

Ne 3/m IMoka3HUK 3HayeHHs

1. MHOXWHHNHT KOeIIlieHT KOpesii 0,96549629

2. KoedirmienT nerepminamii 0,93218308

3. KoedirienT nerepminanii yrouneHuit 0,93084897

4, CranmapTHa MOXHOKA OIIHKHI 8,60065157

5. PiBeHp cTatucTHdHO1 3HAUYyHIOCTI (P) <0,000001

Sk BUIHO 3 TaOII. 2, MHOKUHHHAN KOEQIIi€HT KO-
pernsrii Ta KoedimmieHT AeTepMiHarii HaOyn 3HAYCHHS,
omm3bki 10 1 (0,965 Ta 0,932 BignoBimHO).

MHOXHUHHUH KOeQIi€eHT KOpemsmii XapaKTepH-
3y€ CTYIIHb KOPEJSIIIHOrO 3B 53Ky MiX JTJAaHOIO 3MiH-
HOIO Ta TIEBHOI0O MHOXKMHOIO IHIIMX BesmuuH (y ja-
HOMY BHI/IKy — BKJIFOUEHHX JI0 MOJENI).

KoedinienT nerepminanii — nons aucnepcii 3aie-
JKHOT 3MIHHOI, IO TOSCHIOETHCS TAHOI0 MOJEIIIIO
(oauHMILA MiHYC 10J1s1 HEOSICHEHOT AucHepcii — aucre-
pcil BumagkoBoi MOXMOKM Monem, abo yMOBHOI 3a
O3HAaKaMH JUCTIepCii 3alIeKHOT 3MIHHO1) — Y JJaHOT MO-
neni nepesumye 0,9, oo € T0CTaTHBO BUCOKHM ITOKa3-
HUKOM (3Ha4eHHs KOeQillieHTy NeTepMiHamii MOHAX
0,5 BBaxkaetbcs mpuitHaTHUM, 0,8 — mMOCTaTHHO 1OO-
pHM); MUTOMa Bara HEMOSACHEHOI AMcIepcii € He3Hau-
Hoto (0,068), a Monenp Maibke MOBHICTIO OIUCYE
3MiHHY — Biakiuk. Ile cBimguuTh, 110 3arpONOHOBaHA
HaMHU MOJIENb Maie BUYEPITHUM YNHOM IOSICHIOE BHU-
HUKHCHHS TICUXOCOLIANTBbHOT ie3a1anTallii y XBOpUuX Ha

A3: 3a;ydeHHS 10 MOJENI TPhOX KIIFOYOBUX (aKTOPiB
— HamlpyXEHHs aAJUKTUBHOTO CTATYCy, IO KUIBKICHO
BHPAKA€ThCS TOKa3HWKaMH 3a Tectamu SADQ Ta
AUDIT; ncuxocomiaJbHOTO CTPeCy, MO KITBKICHO BH-
paxaeTbes Moka3HMKamu 3a mkanamu [IHOBTII, ncu-
xocomianeHoro crpecy JI. Pinepa Ta PSM-25; i mcuxo-
MaTOJIOTIYHOTO CTaTycy, IO KiIbKICHO BHUPaXKa€ThCS
MoKa3HUKaMu 3a onutyBanbHUKOM SCL-90-R i mika-
naMu aernpecii i TpuBoru M. ['aMinbToHa 1a€ MOXKIH-
BICTh TPAKTUYHO TOBHICTIO MOSCHUTH BUHUKHEHHS
MICXOCOIIaTbHOI fe3ananTarnii y xsopux Ha A3. JlaHa
MO/JIETIb MAaTEMAaTHYHO ONMCYE CIiBBITHOIICHHS PI3HUX
(dakTopiB y TeHe3l NMCHXOCOMiaNbHOI [e3aJamnTarii, i
Ja€ MOJKJIMBICTh KUTBKICHO OIIHUTH HMOBIpHICHUH
CTaH Je3a/anTanii y KOHKpeTHOTo XBoporo Ha A3.

VY3aranpHeHI pe3ynbTaTé OOpaxyHKY HENiHiHHOT
6araToMipHOi MOJIelTi ICUXOCOLIabHOT Ae3aaanTaii y
xBopux Ha A3 HaBeneHi y Tabu. 3.

Tabmuug 3

OCHOBHI IMOKa3HUKHU HETiHIHHOI OaraToMipHOI perpeciiHoi MOJIeli IICHXOCOMIaNbHOT e3a anTarii
y XBopux Ha A3

o= Lk ] 1 1 m
= & S S O = 8=
% 8 < é g E @/ g E e
= g = % E s 2= = [Z\:
< <
: 2 d | 2§ | E3f | g% 2 2 o
= 8= B a s = a ¥ 28
° e = < ¥ Z 25 <\ Qo
= 58 .= g \© s il 5 2 98
g7 5 S E 2 g &
S g O T = &) g
BinbHuil wieH -9,84747 3,534268 -2,7863 0,005666
PaKTop MCUXONATO- | 44967 0,144554 6,19627 0,384143 16,1301 0,000000
JIOTIYHOI'O CTaTyCy
KBagpar 3HadeHHs
axropy menxona- | ) gyng, 0,133942 -0,05795 0,005171 -11,2059 0,000000
TOJIOI'1TYHOI'O cra-
TyCcy
DakTop a KLl 0,29257 0,121966 0,46085 0,192121 2,3987 0,017051
Kpagpar sHadeHus | 1ge4y 0,111688 -0,00250 0,001422 -1,7589 0,079604
(akTopy aJIMKII1
KBaz[paT 3HAYCHHA
baxropy  mcuxo- | 0,16900 0,071907 0,00008 0,000035 2,3502 0,019398
COLIIAJIHOTO CTpecy
PaxTop TICHX0= 120093 0,094752 -0,04821 0,022734 -2,1206 0,034765
conlaJlbHOIo CTpecy

Sk BuIHO 3 TaOMUII, 10 MOJIENI BKIIFOUEHO BCi (pa-
KTOpH (ITUKIIi{, ICUXOCOIIaIbHOTO CTPECY Ta MCUXO0-
MATOJIOTIYHOTO CTATyCy) Ta iX KBaJIpaTH.

BinbHuit wieH (4ieH piBHSAHHS, IPUBEIACHOTO 10
KaHOHIYHOTO BHUTJIALY:

f (X, X2, .. Xn) =0 (©))

ne f — GararodsieH, MO HE MICTHTh HEBiIOMHUX
3MIHHHUX), Y JaHii momeni gopisaioe -9,84747.
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3aranbHUK piB€Hh CTATUCTUYHOT 3HAYYIIOCTI MO-
nem cximaB noHag 99,999% (p<0,000001), mo € Haxa-
3BHYAallHO BHCOKHM MOKA3HUKOM.

&0

OriHKa aeKBaTHOCTI MOOYA0BaHOT MO MPo-
BeJleHa 3a JIONOMOTo10 rpadiunoro anamizy (puc. 1)

=0

SaaniKu

g —

20}
-40 } 2
-60

20 40 50 0 100 120 140 160 180

200

TTepenbadeHi 3Ha9eHHA

Puc. 1. licmoepama po3nodiny npedukxmopie ma 3a1uiKie

Sk BumHO 3 puc. 1, cHiBBiIHOMIEHHS TIependade-
HUX 3HAYCHDb 1 3aJIMIIKIB CBITYHUThH MPO aJCKBATHICTh
no0y/I0BaHOI MOJIEI.

B migcymMKy, MOeah NMCHXOCOIIaNbHOT ae3aaar-
Tauii y XBopux Ha A3 HaOyBa€ HACTYITHOTO BUIJISAY:

TITA = -9,84747 + (6,19627 X.)+(-0,05795 X.2)+
(0,46085 X,) + (-0,00250 X.2) + (0,00008 Xi?) +
(-0,04821 Xy) (4

[epeBipka MpeTUKTUBHOT 31aTHOCTI TOOYAOBAaHOL
Mozeni Oyna mposeneHa Ha 30 mamieHTax 3 A3, sKi mme-
pebyBanu Ha sikyBanHI y KHIIXOP «O6nacHuii Hap-
KOJIOT1YHHHN JUCTIAHCEPY.

OOcTexyBaHUM OyJIO 3alpPONOHOBAHO NPOUTH
MICUXO/IIarHOCTHYHE OOCTEXXEHHS 3 BHKOPHCTaHHSIM
METOJMK, IO 3aCTOCOBAaHI MNpPU IMOOYAOBI MOEi:
Severity Of Alcohol Dependence Questionaire
(SADQ-C), tecty AUDIT, mkanu OLiHKH BILIMBY Tpa-
BMatugHoi moaii (LLHOBTII), mkamu mcuxocoriaib-
Horo crpecy JI. Pinepa, mKaay NCHUXOJIOTIYHOTO CTpecy
PSM-25, onuryBanbHUKa BUPAKEHOCT] IICHUXOIIATOJIO-
riuHoi cumnromatukn Symptom Check List-90-
Revised — SCL-90-R B aganranii H.B. Tapabpinof,
mKan gemnpecii i tpuBoru M. ['aminpToHa, a TakoX Me-
TOOMKHA JIarHOCTHKH COLIaJIbHO-TICMXOJOTIYHOI Je-
3amanTanii K. Pomkepca i P. Jlaiimonma. JIiist KOXKHOTO
00CTEXyBaHOTO PO3PAXOBYBAINCS MPOTHO3HI MOKa3-
HUKH TICUXOCOIAJIBHOT Je3a1anTallii 3a 3aponoHoBa-
HOO HAMH MOJICILTIO, SIKi MOTIM CITIBCTABJISUTUCS 3 (hak-
TUYHUMH TIOKa3HUKaMH 3a [IKAJIOK JIe3aalTHBHOCTI
METOJIMKH JIarHOCTHKH COLIAIBHO-TICHXOJIOTTYHOT Jie-
3anmanranii K. Pomkepca i P. laiimonza.

3aranbHuUi piBeHb BIpHO NependayeHux (B Mexax
+10 GaniB) 3Ha4yeHb ckiaB 96,7%. Ipu npomy 83,3%

nependaveHs nepedyBany B Mexax £5 0aiiB Big ¢dak-
THYHO OJIep>KaHHX IIPH TPOXOJHKEHHI BiJIIIOBITHOTO Te-
CTy OmnMTYyBaHMM, 63,3% nepenbaueHp — y mMexax +3
6auis. J{y1st IpUKIIay HABOAATHCS TPU CIIOCTEPEIKESHHS:

1. ITayienm B.II., 46 poxis. [1oka3HUK 3a IIKAJIO0
SADQ - 48 6auiB, 3a mkanow AUDIT — 33 6anu. ITo-
Ka3HHK 32 mKanoro Pinepa — 2,29 6anis, 3a LIOBTII —
53 Oanu, 3a mkanow PSM-25 — 161 6an. [Toka3Huk 3a
mkanoro aernpecii M. [aminerona — 17 GaniB, 3a mka-
noro TpuBoru M. ['aminbeToHa — 19 OaniB; MOKa3HUKY 3a
mkanmamu onutyBanbHHKa SCL-90-R: comarm3amii —
0,7 6amniB, 00CECHBHO-KOMIYJICUBHUX po3namiB — 0,5
GauiB, Mi>kocoOuCTiCHOT cen3uTuBHOCTI — 0,2 Gamu, ae-
npecii — 0,8 6ani, TpuBoXx)HOCTI — 0,3 GasTy, BOPOIKOCTI
— 0,3 6amu, Gpobiunoi TpuBoxkHOCTI — 0,3 Ganu, mapa-
HOSUTBHOT cumnromMatuku — 0,5 0ajiB, ICUXOTH3IMY —
0,6 6aniB. 3aranbHUI MOKAa3HUK 32 (HAKTOPOM aJIUKIIIT
— 81 Oam, 3a (akTOpPOM TCHUXOCOIIAILHOTO CTpPeCy —
195,04 G6anu, 3a GakTOPOM NCHXONATOJIOITYHOTO CTa-
tycy — 40,2 6anu. Po3paxyHKOBHI TOKa3HUK IICUXOCO-
iaNbHOI Jie3aianTaiii 3a 3aIPOTIOHOBAHOK MOJICILITIO
—160,2 6anmn. @akTUYHMI TOKA3HUK 34 IIKAJIOK0 [e3a-
JANTUBHOCTI METOIUKH JIarHOCTHKH COI[iaIbHO-TICH-
xonoriyHoi ne3agantamii K. Pomxkepca 1 P. Jlaiimonna
— 161 6amn.

2. Ilayienm O.B.,34 poku. [Toka3HUK 3a IIKAJIOKO
SADQ — 40 6auiB, 3a mkaigow AUDIT — 21 6an. IToka-
3HHMK 32 mKkanoro Pigepa — 1,29 6aiis, 3a IIIOBTII — 25
Ganm, 3a mkano PSM-25 — 132 Gamu. IToka3HuK 3a
mkanoro aemnpecii M. [aminerona — 16 6aniB, 3a mka-
soto TpuBoru M. ["aminbrona — 13 GaiiB; HOKa3HUKH 32
mkanamu ormutyBanbHnka SCL-90-R: comarmsamii —
1,0 6anu, 06cecuBHO-KOMITYJIbCUBHUX po3naniB — 0,4
Ganu, MizkocoOucTiCHOT cen3uTuBHOCTI — 0,4 Oanu, ae-
npecii— 0,6 6amniB, TpuBoKHOCTI — 0,5 OaNK, BOPOKOCTI
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— 0,3 6amm, ¢pobiuHoi TpuBOKHOCTI — 0,1 Ganm, mapa-
HOSUTbHOT cuMrnTtoMatuku — 0,3 GaiB, ICHXOTH3MY —
0,2 GauiB. 3aranpHUI MOKa3HAUK 32 (HAaKTOPOM aIIHKIIi{
— 61 06am, 3a GaKTOPOM MCHXOCOMiaTbHOTO CTPECy —
42,43 Oanm, 3a (aKTOPOM ICHXOIATONOTIYHOTO CTa-
Tycy — 32,8 6amu. Po3paxyHKOBHI TOKa3HUK TICHXOCO-
iaJIbHOT Jie3aJanTallii 3a 3aIpONOHOBAHOK MOJICILIIO
— 148,0 6anu. ®akTHUHKN MTOKA3HUK 3a IIKAJIOK0 Je3a-
JATITUBHOCTI METOJUKHU JIarHOCTUKU COI[IaIbHO-TICH-
xoJoriuHoi ne3anantaiii K. Pomkepca i P. Jlaiimonna
— 148 Gais.

3. Hayienm C.3.,29 poxis. 1loka3HHK 32 MIKAJIOIO
SADQ — 46 6auiB, 3a mkanowo AUDIT — 21 6ai. IToka-
3HHK 3a mkanoio Pinepa — 1,29 6anis, 3a IIIOBTII - 25
Oanu, 3a mkaaoro PSM-25 — 120 6amu. IToka3Huk 3a
mkanoro nenpecii M. aminsTona — 18 Oanis, 3a mka-
noto TpuBoru M. ['aminbpToHa — 13 OaiB; MOKa3HUKH 32
mKkanamu omuryBanbHuKa SCL-90-R: comaTtmsamii —
0,2 0anu, 00CEeCHBHO-KOMITYJIbCUBHUX po3ianiB — 0,4
Gau, Mi>kocoOucTicHOT cersuTuBHOCTI — 0,3 Ganw, Je-
npecii — 0,5 6auniB, TpuBokHOCTI — 0,0 Ganu, BOpoXkKoCTi
— 0,0 6anu, pobiunoi TpuBokHOCTI — 0,1 OGayu, mapa-
HOSUTBHOI cumnromatuku — 0,3 OajiB, ICUXOTH3MY —
0,3 GauiB. 3aranpHUI MOKa3HUK 32 (PAKTOPOM aIIUKIIiT
— 67 OaiiB, 3a (aKTOPOM IICHXOCOIIAIBHOTO CTPECy —
38,57 OamiB, 3a (aKTOPOM MCHXOIMATOIOTIYHOTO CTa-
Tycy — 33,1 Gamu. Po3paxyHKOBHI TOKa3HUK TICHXOCO-
[iabHOI Ae3amanTarii 3a 3aIpOIIOHOBAHOI MOJIEILTIO
— 149,7 6aniB. PakTHYHAI ITOKA3HUK 3a IIKAJIOK0 Je3a-
NANTUBHOCTI METOIMKU IarHOCTUKH COLaIbHO-IICU-
xoJjoriuHoi me3amantariii K. Pomkepca i P. Jlaiimonna
— 148 Ganis.

BucHoBku. Takum, YHHOM, HAMH 3alIPOIIOHOBaHA
aJIeKBaTHA HelliHiliHa (KBaJpaTHiHa) MOJIEIb 3aJI€)KHO-
CTi IICHXOCOLIANBHOI le3aanTaiii y XxBopux Ha A3 Bif
AJTUKTUBHHUX, CTPECOBUX Ta IMCHXOIMATOJOTIYHUX IIa-
pameTpiB. 3ampoIOHOBaHAa MOJENb XapaKTePU3YEThCS
BHCOKOIO JICTEPMIHAHTHICTIO 1 TIPUIATHA IS 3aCTOCY-
BaHHS y MPAKTUIl OXOPOHH 3IOPOB'S UL IMPOTHO3Y-
BaHHS CTaHy IICHXOCOIIAIFHOT JIe3adanTallii y XBOPHX
Ha A3.

TeopeTnyHa IHHICTH 3amMpPOIIOHOBAHOI MOJEII
MOJISITAE Y TOMY, 1110 BOHA Maiiyke BUYEPITHO OMHUCYE BU-
HUKHCHHS TICUXOCOLIATbHOT ie3a1anTallii y XBOpuX Ha
A3, a mpaxkTHYHa LIHHICTH — Y MOXJIMBOCTI 3aCTOCY-
BaHHS ii JIIKapSIMH IPAKTHYHOI METUIIMHH [T TIPOTHO-
3yBaHHS ICUXOCOIANIbHOI Je3amanTaiii y KOHKpeT-
HOTO TAIi€HTa 3 BUCOKOIO HMOBIPHICTIO 1 HaJiIfHICTIO.
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The nature of postoperative cognitive changes depends on the type of anesthesia, somatic and neurological

status, as well as on the patient's age.

The aim of the study was to study the dynamics of changes in the state of cognitive function on the Schulte
scale in patients after surgery using general anesthesia on the background of neuroprotective therapy.
To achieve this goal, we conducted a study of the cognitive sphere in 126 patients with acute surgical pathol-

ogy on days 1, 7, 30 after surgery compared with the preoperative period. The study was conducted on the basis
of the Kharkiv City Clinical Hospital of Emergency and Emergency Medical Aid. prof. A.l. Meshchaninov. All
patients underwent standard intravenous premedication. Surgery was performed under conditions of general mul-
ticomponent anesthesia with artificial ventilation of the lungs using propofol and fentanyl. Patients on the back-

ground of standard postoperative therapy added neuroprotective drug according to the scheme.

In the short periods of observation, the restoration of cognitive function by the Schulte test in young patients
was noted. Recovery in the postoperative period was gradual in other age groups.

After a month of research, the state of cognitive function in patients according to Schulte's test significantly
improved from the values before the operation in patients of groups 1 and 2, but in patients of group 3, they did

not fully recover.

Keywords: cognitive function, anesthesia, neuropsychological tests.

Literature noted that in the early postoperative pe-
riod, changes in the cognitive sphere of varying sever-
ity are determined in approximately 30% of surgical in-
terventions performed under general anesthesia, which
are observed in 10% of patients for three months [1-
12].

Under general anesthesia, characteristic changes
in all age groups are identified, among which, first of
all, changes in brain perfusion, intracranial hyperten-
sion and other brain functions, neurotoxic effects with
impaired synaptogenesis, induction of neurodegenera-
tion, stimulation of neuronal apoptosis should be noted.
As a result, these changes may further cause the occur-
rence of various disorders of higher brain activity.

The nature of postoperative cognitive changes de-
pends on the type of anesthesia, somatic and neurolog-
ical status, as well as on the patient's age.

The authors found that postoperative cognitive
dysfunction is manifested mainly by impaired memory,
thinking, speed and consistency, difficulty concentrat-
ing, reactivity. These changes reduce mental perfor-
mance, mood, and adaptive traits [7, 8].

The aim of the study was to study the dynamics of
changes in the state of cognitive function on the Schulte
scale in patients after surgery using general anesthesia
on the background of neuroprotective therapy.

To achieve this goal, we conducted a study of the
cognitive sphere in 126 patients with acute surgical pa-
thology on days 1, 7, 30 after surgery compared with
the preoperative period.

The study was conducted on the basis of the
Kharkiv City Clinical Hospital of Emergency and
Emergency Medical prof. A.l. Meshchaninov (2008-
2018).

All patients underwent standard intravenous pre-
medication. Surgery was performed under conditions
of general multicomponent anesthesia with artificial
ventilation of the lungs using propofol and fentanyl. Pa-
tients on the background of standard postoperative ther-
apy added neuroprotective drug according to the
scheme.

The duration of the operation is 89.6 + 31.2, age
from 18 to 80 years.

Group 1 (n = 43) - young patients (18-44 years);
mean age 32.3 £+ 2.4 years, 24 men, 19 women.



14 Norwegian Journal of development of the International Science No 28/2019

Group 2 (n = 41) - patients of middle age (44-60
years); mean age 48.7 £ 6.1 years, 19 men, 22 women.

Group 3 (n = 42) - elderly patients (60-80 years);
mean age 73.1 £+ 6.1 years, 20 men, 22 women.

The dynamics of the results of Schulte's test
against the background of neuroprotective therapy.

Before surgery, the value of Schulte's test results
was 52.7 = 1.4 s. The value had a strong inverse rela-
tionship to the age of the patients. In patients of group
1, it was 45.1 &+ 1.2, in patients of group 2 it was 54.1 £
1.6, and patients in group 3 were 59.1 + 1.4 s.

In the course of the study on the background of
neuroprotective therapy, changes in cognitive function
were obtained, which depended on the patient's age and
the period after surgery.

On day 1, in patients of all groups after surgery,
against the background of neuroprotective therapy, the
Schulte sample rate was 37.8% lower than the maxi-
mum possible value of this test and 30.7% lower than
the value of this test before the operation. The test score
of Schulte on the background of neuroprotective ther-
apy also differed in all groups of patients for 1 day.

Patients in group 1 on day 1 after surgery against
the background of neuroprotective therapy, the Schulte
sample rate was 7.0% lower than the maximum possi-
ble value for this test and 18.6% lower than the value
for this test in the period before the operation in patients
of this group.

In patients of group 2 on day 1 after surgery, the
rate of Schulte's test was 39.2% lower than the maxi-
mum possible value for this test and 29.2% lower than
the value for this test in the period before the operation
in patients of this group.

In patients of group 3 on day 1 after surgery, the
rate of Schulte's test was 67.4% lower than the maxi-
mum possible value for this test and 41.6% lower than
the value of this test in the period before the operation
in patients of this group.

On day 7 in patients of all groups after surgery,
against the background of neuroprotective therapy, the
rate of Schulte's test was 23.0% lower than the maxi-
mum possible value of this test and 16.6% lower than
the value of this test before the operation.

The rate of Schulte's test on the background of
neuroprotective therapy also differed in all groups of
patients on the 7th day.

On day 7 of the study, the state of cognitive func-
tion in patients improved relative to the state on day 1
in all groups, respectively.

In patients of group 1 on day 7 after surgery, the
rate of Schulte's test was almost at the level of the max-
imum possible value for this test and 5.9% lower than
the value of this test in the period before the operation
in patients of this group.

In patients of group 2 on day 7 after surgery, the
rate of Schulte's test was 18.4% lower than the maxi-
mum possible value for this test and 9.4% lower than
the value for this test in the period before the operation
in patients of this group.

In patients of group 3 on day 7 after surgery, the
rate of Schulte's test was 55.0% lower than the maxi-
mum possible value for this test and 31.1% lower than

the value of this test in the period before the operation
in patients of this group.

The rate of Schulte's test on the background of
neuroprotective therapy also differed in all groups of
patients after 1 month. After a month of research, the
state of cognitive function in patients with Schulte's test
significantly improved from the values before the oper-
ation in patients of groups 1 and 2, but in patients of
group 3, they did not fully recover.

In patients of group 1, one month after surgery, the
rate of Schulte's test was completely restored compared
to the maximum possible test result and improved by
7.7% of the values before the operation in patients of
this group.

In patients of group 2, one month after surgery, the
Schulte sample rate was 8.4% lower than the maximum
possible value for this test and recovered to the value
for this test, in the period before the operation, in pa-
tients of this group.

Patients of the 3 groups a month after surgery, the
rate of Schulte's test was 20.8% lower than the maxi-
mum possible value for this test and 2.1% lower than
the value of this test, in the period before the operation,
in patients of this group.

On day 1 of the study, on the background of neu-
roprotective therapy, there is a strong direct correlation
between the degree of reduction of the Schulte sample
value and the patient's age: 0.98. The trends of correla-
tion dependence are observed on the 7th day: 0.99, a
month after the operation: 0.94.

Thus, on day 1 after surgery, the results of
Schulte's test values deteriorated from the values to the
operation, more significantly in patients of group 3
(41.6% of the level to the operation). Over the course
of the month, the status of the Schulte sample indicators
improved significantly. A less significant decrease in
Schulte's test on day 1 was observed in patients of
group 1 (18.6% of the values before the operation). Pa-
tients in group 2 had a worse picture than in patients in
group 1; for 1 day, the results of Schulte's test signifi-
cantly decreased by 29.2% from the values before the
operation. Patients in group 1 had significantly im-
proved on day 7 (5.9% of the values before the opera-
tion) and complete recovery and improvement of the
level to the operation in a month. On the 30th day of the
study, the recovery of indicators was in patients of
group 2 and improvements from preoperative values in
patients of group 1. The deterioration of Schulte's test
results from 1 day gradually recovered in each group
and, fully resumed in patients of group 2 and improved
in patients of group 1.

Indicators of Schulte's test on the background of
neuroprotective therapy after surgery from the highest
possible result in all study periods had a proportional
dependence on age for 1 day (7.0%, 39.2%, 67.4%), for
7 days (0%, 18 4%, 55.0%), after 1 month (0%, 8.4%,
20.8%, respectively).

In the short periods of observation, the restoration
of cognitive function by the Schulte test in young pa-
tients was noted. Recovery in the postoperative period
was gradual in other age groups.



Norwegian Journal of development of the International Science No 28/2019 15

REFERENCES:

1. Vcenxo JI.B., Pusk llagn Oiin, Kpumrragop
A.A. n gp. [IpodunakTrka ¥ KOPPEKIH ITOCIEonepa-
IIMOHHBIX KOTHUTUBHBIX ITUC(YHKINI y OONBHBIX HO-
JKIIIOTO Bo3pacta // MexmyHap. HeBpodl. xxypH. — 2008.
— Ne3 (19). — C. 99-110.

2. Ycenko JI.B., [Tomuauyx W.C. Kornurus-
Hble HapyLISHUs MoCIe O0IIel aHeCTe3NH MPH dKCTpa-
KapJUaJlbHBIX BMELIATENILCTBAX U A(PQPEKT paHHEro
BBE/ICHHS THOIIETaMa B MOCJICOIIEPAIIMOHHOM TIEpHOJIe
// MexnyHap. HeBpos. XypH. — 2011, — N6 (44). —
C.65-69.

3. Cottrel James Edward. We Care, Therefore
We Are: Anesthesia-related Morbidity and Mortality.
The 46th Rovenstine Lecture // Anesthesiology. —
2008. — Vol. 109, Ne 3. — P. 377-388.

4.  VYcenko JI.B., Puzk aau Diin, Kpumradop
A.A. u np. [IpodunakTka 1 KOppeKLus mocieonepa-
IIMOHHBIX KOTHUTUBHBIX TUC(YHKIMI y OONBHBIX HO-
JKHIIOTO Bo3pacTta // MexmyHap. HeBpoJ1. xypH. — 2008.
— Ned (20). — C. 87-94.

5. Hcaes C.B., Jluxsanues B.B., Kuunn B.B.
Bnusaue nepronepannoHHbIX (pakTOpOB U BEIOOpa Me-
TOJa AaHECTe3MH Ha 4YacTOTy KOTHHUTHBHBIX pac-
CTPOMCTB B IoOciieonepauoHHOM nepuojae. X cwesn
®enepanun aHectesnosoros. — Mpkyrck, 2004. — C.
113-114.

6. Ilmaiinep H.A., IImpax B.B., Cammwuna
A.B. [locneonepanyonHas KOTHUTHBHAS TUCQYHKINS:

npoduIakTUKa, TUAarHOCTHKA, JedeHue. MeTo. moco-
6ue nmns Bpauedl. — KpacHospck: OnepatuBHAs TOJH-
rpadwus, 2005. — 95 c.

7.  JaseimoBa H.C. Bo3MOXHBIE KpHUTEpHUU
MPOTHO3a HApYIIEHHWH MO3TOBOTO KPOBOOOpAIICHHUS
npu aHecte3uu // BectH. unteHc. tepanmm. — 2004. —
No5. — C. 232-234.

8.  Ilnaiinep H.A. HoBblif B3rIs11 Ha poOieMy
MOCTICONCPAIIIOHHON KOTHUTUBHOW JuCGYHKIMU //
OCTpLIe 1 HEOTJIOKHBIC COCTOAHUA B IPAKTUKE Bpaya.
—2006. — No5. — C. 47-49.

9. Rasmussen L.S., Jonson T., Kuipers H.M. et
al. Does anesthesia cease postoperative cognitive dys-
function? A randomized study of regional versus gen-
eral anesthesia in 438 elderly patients // Acta Anesth.
Scand. — 2003. — Vol. 47, Ne9. — P, 1188-1194.

10. Newman S., Stygall J., Hirani S. et al. Post-
operative cognitive dysfunction after noncardiac sur-
gery: a systematic review // Anesthesiology. — 2007. —
Vol. 106 (3). — P. 572-590.

11. Kadoi Y., Goto F. Sevoflurane anesthesia
did not affect postoperative cognitive dysfunction in
patients undergoing coronary artery bypass graft sur-
gery /1 J. of Anesthesia. — 2007. — Vol. 21, Ne3.

12. Chen X., Zhao M., White P.F. et al. The re-
covery of cognitive function after general anesthesia in
elderly patients: a comparison of desfluran and sevoflu-
ran // Anesth. Analg. — 2001. — Vol. 93. — P. 1489-
1494,

SEGMENTATION OF TERRITORIES OF THE REPUBLIC OF BASHKORTOSTAN BY THE LEVEL
OF GENERAL AND PRIMARY MORBIDITY
(according to the data of the social-hygienic monitoring for 2000-2015)

Askarova Z.

MD, professor;

Bakirov B.

MD, associate professor;

Davletshin R.

MD, Professor, Head of the Department;
Nurmukhametova R.

Candidate of Medical Sciences, Associate Professor;
Khasanov A.

PhD, associate professor;

Khismatullina G.

Candidate of Medical Sciences, Associate Professor;
Sharipova I.

PhD, associate professor;

Imelbaeva E.

Doctor of Biological Sciences, Professor

Bashkir State Medical University (Ufa)
Kurbangaleeva R.

ultrasound doctor,

The institution «Ufa Research Institute of Occupational
Medicine and Human Ecology»(Ufa)



16 Norwegian Journal of development of the International Science No 28/2019

CErMEHTAIIUS TEPPUTOPUI PECITYBJINKHA BAIIKOPTOCTAH IO YPOBHIO OBIIEN 1
NEPBUYHOM 3ABOJIEBAEMOCTH
(10 maHHBIM CONMANBHO-TUTHEHIYeCKOro MoHuTOpHHTa 33 2000-2015 TT.)

Ackaposa 3. .

O0.M.H., npo.;
baxupog b.A.

0.M.H., doyeHm, agedyrouutl Kageopou,
Masenemwun P.A.
O0.M.H., npog.;
Hypmyxamemoga P.A.
K.M.H, OOyeHm,
Xacanoe A.X.

K.M.H, QOYeHm;
Xucmamynnuna I'.A.
K.M.H, OOYeHm;
Hlapunoea H.A.
K.M.H, QOYeHm;
HUmenvoaesa 3.A.
0.6.1, npo.;

QI'BOY BO «bawxupckuti cocydapcmeenuvlii MeOuyuHckull ynugepcumemy Munzopasa Poccuu,

Abstract

2. Yoa;

Kypobanzaneesa P.I11.

8pay yIbmpaszeyKoeol OUacHOCMUKU
@FVH «Ypumckuu HUN

MeOUYUHbL MpyOa U IKOJIOUU YET0BEKAY,
2. Yoha

As a result of the analysis, it was possible to establish that cluster analysis makes it possible to identify areas
that have similar problems related to the level and trends of common and primary morbidity.

AHHOTAUUA

B pesynbrare npoBENEHHOIO aHaIU3a yAaJlOCh YCTAHOBMTb, YTO KJIACTEPHBIM aHAIU3 MO3BOJISIET BBIIBUTH
TEPPUTOPUH, UMEIOIHE CX0XKHE TMPOOIEMBI, CBSI3aHHbIE C YPOBHEM U TEHACHIMSIMU 00IIeil ¥ IepBUYHON 3a00I1e-

BAacMOCTH.

Keywords: incidence; cluster analysis; segmentation of territories.
KiroueBble cioBa: 3360J‘IeBa€MOCTL; KJ‘IaCTeprII‘/'I aHaJIn3, CECrMCHTalusA TeppHTOpHﬁ.

Beenenmne. PecrryOimka bamkoproctan (PB) siBist-
eTcsl KPYIHBIM IEHTPOM HeTEeXHMHUYECKOH 1 HedTe-
nepepadaTbIBaIOIeil MPOMBINIIEHHOCTH, OJHOW U3
Hanbosee SKOHOMHUYECKH Pa3BUTHIX PECIyOIIMK B CO-
ctase Poccuiickoit ®@eneparnuu (P®). Teppuropus Pb
HEOJJHOPO/IHA [0 TEMIIaM COI[HATIbHO-3KOHOMHUYECKOT O
Pa3BUTHSI U YPOBHIO KH3HU HACEJICHHs, KOTOPBIE OIIpe-
JIETSIFOTCSL CTETIEHBIO PETHOHAIbHOTO Pa3BUTHS, HWH-
(pacTpykTypbl ¥ MHOTMMH apyrumu ¢dakropamu. B
peliTunre cyobekToB P@ 1o ypoBHIO conMambHO-IKO-
HOMHYECKOTO Pa3BHUTHS 110 3HAYUTEILHOMY YHUCITY TO-
KazaTesiel pecryOyinka HaXOJIUTCS HA OTHOCHUTEIHHO
cy1a0BbIX MO3MIUSX, 3aHUMasi B PEUTHHIE 110 KauyecTBY
*u3HH TONBKO 21 MecTo cpeau 85 cyonextoB PO [1].
Uro kacaeTcs AUHAMUKH 3aboieBaeMOCTH, TO B PBb
HaOJromaeTcst ee pocT BO BCEX BO3PACTHBIX TPYIIAX.
IIpu 3TOM CpegHEMHOTOJIETHHE TIOKa3aTeNnn 3a001eBa-
emoctn kak Bcero (177082,5+£3513,2) (t=13,1,
p<0.000), TaK u B3pPOCIJIOTO HaCeJICHUS
(163460,2+3986,6) (t=9,5, p<0.000) npeBbImarOT aHa-
JIOTUYHBIE CPEIHEPOCCHICKHUE 3HAYCHMS
(151017,442710,2 n 137574,5+2143,2 na 100 ThIC.
HaceJICHHs, COOTBETCTBEHHO). B cBsi3n ¢ 3THM mpen-
CTaBJII€TCS aKTyalbHBIM aHalIn3 3a00JIeBaEMOCTH B

MYHHIIUIATBHBIX oOpa3oBaHusix (MO) Pb u BrIsBIe-
HHUE TEPPUTOPHIl ¢ HanmbombIIel 3a0oaeBaeMoCTE0. B
XO7Ie TaHHOTO HMCCIIEJOBAaHUS B Ka4eCTBE METO/1a, 1103~
BOJISIOIIETO BBISIBUTH TEPPUTOPUAIEHBIE 0COOCHHOCTH
3a00J1€Ba€MOCTH, OB UCIIOJIB30BaH KJIACTEPHBINH aHa-
M3, peaJu30BaHHbIHN B cucTeMe Statistica. Ciieayer o1-
METHTh, YTO (HOPMHUPOBAHKE KIACTEPOB TEPPHUTOPHUIL
10 YPOBHIO 3a00JIEBa€MOCTH Ba)XKHO, BO-IIEPBBIX, C
TOYKH 3peHHs 3PPEeKTUBHON OpraHU3aluy MEIHUIIH-
CKOM MTOMOIIY U ITPOTHO3UPOBAHUSI, HEOOXOJUMBIX JIIISI
9TOrO PECYpPCOB 3ApaBOOXpaHEHUs. Bo-BTopbIx, cer-
MEHTalMsl TEPPUTOPUIl MO YPOBHIO 3a00JI€BAEMOCTH
TI03BOJISIET KOPPEKTHO OLEHHUTh 3(P(PEKTUBHOCTH OT
MIPUHUMAEMBIX Mep IO CHIDKCHHIO 3a00JIeBa€MOCTH B
KOHKPETHOM CEerMeHTe TeppuTopuii pecrryonuku. Iens
uccneoosanus - CETMEHTHUPOBATh Tepputopmio Pec-
myomukn Bamkoprocran (PB) mo ypoBHio obmeit u
TIEPBUYHOH 3200J1€BAEMOCTH.

Mamepuanst u memoost. PaboTta BBITIOJIHEHA B
PB, momans koTopoi coctaBusier 142947 km?, minot-

HOCTBh HacejeHus — 28,48 qen./KMz, YICIbHBIH BEC T0-
poackoro HaceneHust — 61,7 %. Cromuia pecnyoinku
—r.Ya, 3aaumaeT 11-e MeCcTO 1Mo YHCIECHHOCTH Hace-
JIeHUsI TOpo10B-MuITHOHEpoB B PD. PaccmarpuBanucey
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JIaHHBIC  TIPEACTABISIONINE COOOH  OOBEIUHECHHE
HaOmonenuit mo 54 MO u 8 ropojackum okpyram (3a
2000-2015 rr.). Ucnonp30BaHBl MaTepuasl 0a3bl JaH-
HeIX PenepanbHOro MHOOPMAIIIOHHOTO (OHAA COLH-
IPHO-TUTHEHNYECKOTO MOHHUTOPHHTA  YTIPAaBICHUS
Pocnotpebnamzopa (dpopma Nel2) m odummambHBIX
crarucriyeckux popm TeppuropuansHoro oprana de-
JIepalibHOM CITy)KOBI TOCYAapCTBEHHON CTATUCTUKH 110
PB u Poccrata [2-4]. B paboTe KCIOIb30BaHBI METOIBI
k-means kmactepHoro aHamu3a ¥ PEHTHHTOBOIL
oLeHKH. B cuity Toro, 4ro coOpaHHbIE IaHHbIE 110 3a-
OosieBaEMOCTH MMEIOT [1Ba MHAEKCa M3MEpeHus (Bpe-
MEHHOI1 ¥ IPOCTPAaHCTBEHHBIH ), KJIACTEPU3AIUS TEPPHU-
TOpHH TPOBOJIMIACE KaK 0 BPEMEHHBIM WHTEPBaIaM
3a 2000-2004, 2005-2009 u 2010-2015rr., Tak u 1o
MO, o0beqHEHHBIM B OJHOPOJHBIC TPYIIIIBI, HMEIO-
UM OJIM3KHE 3HAYEHHS TPU3HAKOB. ONTHMAaIbHOE KO-
JMYECTBO TpymI (M), HCXOI U3 MOITHOCTH HCCIIELye-
MO COBOKYITHOCTH Tepputopuit (N), ompenessiiocs mo
¢dopmyne Crepmxkecca [5]:
m=1+3,222lgn = 1 + 3,2221g74 = 15.

ITocne ompeneneHust KOIMYECTBA KJIACTEPOB MPO-
BOJMJIACh HEMOCPEACTBEHHAs TPYNIIMPOBKA TEPPUTO-
pHil MeToJIOM KiacTepHoro aHanusa k-means. Io pe-
3yJIbTaTaM KJIACTEPHOTO aHAJIM3a PACCUUTAHBI CPETHNC
JUTSL KaXKJIOTO KJIacTepa 0 KaXI0OMy YaCTHOMY ITOKa3a-
TEIT0, KOTOPBIE MOKA3bIBAIOT, YTO KIACTEPHI NEHCTBH-
TEIBHO Pa3IHYaloTCcs ApYT oT npyra. CpenHue 3Hade-
HHS KJIACTEPOB HUCIIOJIb30BaHbBI JJISl IOCTPOSHHS peii-
THUHT'a BBUIBJICHHBIX TPyNI. PEWTHHTH NPUMEHSIOTCS
JUISl pacyera MHTEerpajbHbIX T0Ka3aTenei, XapakTepu-
3yromux 0000ImmeHHbIe (akTopel. MHTErpambHbII MO-
Ka3aTelnb CKIAIbIBACTCS KAaK Pe3yJibTaT B3aHMOAEH-
CTBHS YAaCTHBIX PEHTHHIOB M ONpPEJEIseTCs] paccTos-
HHEM J10 00BEKTa-3TajoHa, MMEIOIETr0 HaWBBICIINI
PEUTHHT:

peiitunr: R; = \/Z?Ll(pa -ppti=1,..,1,

r1e p, — PSUTUHT 3TallOHa, pj — PEUTHHT KJacTepa,
| — xonuvecTBO 0000MICHHBIX (HAKTOPOB, | — HOMED
(akropa, j — HoMep nokazateds, Ki — KoJI4ecTBo oKa-
3aTeneil, BKIFOUSHHBIX B i—bIii 00001IeHHbBIH (hakTop, —
i m3mensiercs ot 1 1o |, — j usmenstercs ot 1 1o ki [6].

Ha ocHOBe MOJIy4eHHBIX MHTETPAJIbHBIX MOKa3a-
Teneil MpoBeieHa BTOPUYHAsE TPYIIMPOBKA HA ISTh
rpymm (MeTomoM K-means.), KoTopble WHTEPIPETHPO-
BaHbI KaK 00BEKTHI C 04eHb HU3KHM, HU3KHUM, CPETHHM,
BBICOKMM M OYEHb BBICOKMM 3HaueHHeM. PaHxuposa-
HHE ITPOBOAMIOCH OT HAMITYUILIETO 3HAYEeHHS K HauXyI-
memy. KiactepHblii aHann3 mpoBOJMIICS JJIsI OCHOB-
HBIX BO3PACTHBIX TPYIII HACEJCHUS MYHHINIAIbHBIX
obpazoBanuii. Ctaructuueckas oOpabOTKa IOJTydeH-
HBIX JJAHHBIX NTPOBOJMIIACH C UCIIOJIH30BAHUEM IaKeTa
TPHUKIIHBIX Tiporpamm Statistica sepcuu 8.0.

Pe3yabrarhl u 00cy:kaenue. UncieHHOCTh Hace-
nenust Pb na navano 2015r cocraBuna 4071064 uerno-
Bek; 1o cpaBaeHnto ¢ 2000r oHa cHu3mnachk Ha 0,94%
3a CYeT MHUTPAIMOHHONW yObUTH. YHCICHHOCTL Hacee-
Huss Poccuu 3a »TOT mepwon yBenmuumiach Ha 241,1

ThIC. genoBek (Ha 0,16%). IIpu ToM YHUCTIEHHOCTD /IET-
ckoro HaceneHus (0-14 yer) B oOmel YMCIEHHOCTH
Hacenenus PB cumsmimace Ha 11,7% (c 881322 mo
768491 gemomek); B3pocioro HaceneHus (18 mer m
CTapIe) 3a aHAJOTHYHBIA TMEPHON YBEIHMYWIACh Ha
5,6% (c 3008599 o 3177049 uenosek). 3a aHATU3UPY-
€MBIii ITepro1 HaOJIFO TAJICS POCT KaK O0IIeH, Tak U rep-
BUYHOH 3abosieBaeMocTH HaceneHus: Pb mo Gonbuna-
CTBY KJIacCOB 0o0JIe3HEH, KpOME HEKOTOPBIX MH(EKIH-
OHHBIX M NapasuTapHbIX Ooyie3Hel, Oone3Hei rnasa u
€ro MPHJATOYHOI'O armnapara, OpraHoB AbIXaHUS, IH-
LICBAPCHHUS, KOXKHU U TOAKOXKHOHM KieTuaTku. [To gaH-
HbIM Munznpasa Poccun, 3a 2000-2015 rr. ypoBeHb
o0mreit 3a0051eBaeMOCTH IO 00PAITAEMOCTH HACEICHHS
B YUPEXKIEHUS 3IPaBOOXPaHEHHS TAK)Ke UMEI TCHACH-
OUI0 K POCTY NMPAaKTHYECKH CPEON BCEX BO3PACTHBIX
TPYIII HaceJICHU 10 BCeM KilaccaM Oone3Hei. B muna-
MUK TTOKa3aTelb 001Iel 3a001eBaeMOCTH YBEITHUIIICS
kak cpeau aereit (¢ 202188,3 no 213112,7) u moapoct-
koB (¢ 193341,3 no 265827,0), Tak u B3poOCHbIX (C
153647,0 mo 170668,6) 1 Bcero HacelIeHUs B 1E7I0M (C
166178,9 no 181488,0 na 100 TeIc. Hacenenus). Ilpu
9TOM ypOBeHb 00Ieil 3a001eBaeMOCTH JIeTeil MPEeBbI-
aJl TakoBOM ISl B3pOCJIOro HaceneHus B 1,4 paza
(p<0,001), uTo B OCHOBHOM OOYCJIOBIICHO BHICOKOH 3a-
00J1eBaeMOCThIO  OOJIC3HSAMH  OpPTaHOB  JBIXaHHS
(55,5%). O6mas 3a00JICBAEMOCTD BCEro
(177082,5+£3513,2) m B3pocmoro HaceneHuss Pb
(163460,2+3986,6) ObTa BEIIIE aHATOTUIHBIX CPEIHE-
poccuiickux  mokazatener  (151017,4+2710,2 wu
137574,5+£2143,2%000, COOTBETCTBEHHO). BmepBbie
BBISIBJICHHAs 3a00JIeBaEMOCTh BCEro HAceleHHs |
B3pocisix B PB (86306,9 u 65664,1%000, cOOTBET-
CTBEHHO) ObliTa BBIIIE AHAJIOTUYHBIX CPEIHEPOCCHHA-
ckux mokazareneit (mo PO 76814.1 u 55482.2%000,
COOTBETCTBEHHO).

B cTpykType 06mieii 3a001€BaeMOCTH BCETo Hace-
nerus Pb Ha mpoTskeHNH BCeTo Ieproaa HaOIIFoICHUS
HaMOOJBIININ YICTHHBIN BEC COCTABIIN OOJIE3HH Opra-
HoB geixanus (bOJI) (21,1%) ¢ ypoBHeM pacrpoctpa-
HeHHOCTH 37265,2+420,2 Ha 100 THIC. HaceaeHus (1o
P® 37136,6+416,9%000). Ha BTOpOoM MecTe - Oonie3HH
cuctembl kKpoBooOpamienus (12,1%) ¢ ypoBHeMm pac-
npoctpanennoctu 21773,8+1452,0%000 (mo P®
20144,2+845,9%000). Tperbe MecTO 3aHMMaU 00-
ne3Hu opranoB numieBapenus (10,6 %) co cpeHuM 1o-
Ka3areneM pacmpocTtpaHeHHoctd 18560,7+1156,8%
000 (0 P® 11279,9+74,6%000). [anee HaXOAHIHCH
00JIe3HU TJ1a3a U ero npuaarodHoro ammapata (7,2%),
mouenosnioBoii (BMIIC) (7,0%), KOCTHO-MBIILICUHOMH
cucremsl u coenuauTenbHON Tkanu (BKMC) (6,9%),
TPaBMEI, OTPABICHUS W HEKOTOPBIC IPYTHE IOCICI-
CTBUSI BO3JIeHCTBHSI BHEIIHUX npuuuH (6,3%) (32 2000-
2015rT.). B cTpykType mepBUYHON 3a00JEeBAEMOCTH
BCEro HACEJEHHs PAHTOBBIE MECTa PaclpeAessIuch B
cnenytomem nopsiake: BOJT (35%), TpaBMbI 1 OTpaBiie-
uust (12,9%), 6one3Hu opraHoB nuinesapenus (6,8%),
BMIIC (6,7%), KOXH U NOAKOKHOMU KieT4aTku (6,6%),
rjla3a ¥ ero npuaatodyHoro ammapara (4,8%), BKMC
(4,1%). 3a 2000-2015 rr. B cTpyKTYype 001Ieit 3aboe-
BaeMOCTH JIeTE€ll U MOAPOCTKOB HAMOONBLIMN YAEIb-
Heii Bec coctaBmwiiu BOJI (coorBercTBeHHO 44,9 1 25,6
%), opranoB nmieBapenus (5,9 u 9,2 %), TpaBMBI U
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otpasneHus (5,4 u 6,2 %), 6one3HN HEPBHOI CHCTEMBI
(5,1 m 7,1 %), KOXHM ¥ TOAKOXKHOH KieTdaTku (4,9 u
4,7%), BKMC (3,7 u 6,0 %). B cTpykType mepBHIHOIT
3a007IeBa€MOCTH Y I€TEH U MOAPOCTKOB HAMOOIBIIHN
ynenpHBIH Bec coctaBmwm BOJL (55,5 u 39,4%), namee
- TPaBMBI, OTPABJICHUS U IPyTHUE OCIEACTBHS BO3IEH-
cTBUs BHeHUX npuauH (7,3 u 10,8%), opranos nuiie-
Bapenus (7,3 u 8,5 %), KOKH 1 ITOJIKOKHOM KIeTYaTKH
5,1 u6,2%).

[Tpu n3y4eHun TeppUTOPHAIBEHBIX OCOOEHHOCTEH
o01eit 3a001€eBaeMOCTH BCET0 HACENEHHS OTMEYCHO,
g10 32 2000-2015 rr. nokaszarenu Beipociau B 29 MO, B
ToM uncne B 1,6-2,7 pa3a B Bypaesckom, Kurnuckom,
SAnayneckom, Byp3sackom, Wnnmesckom, Crepnmba-
meBckoM, XaioymmackoM, @enopoBckom, [adypuii-
ckom, CamaBatckom, Y pumMckom, Kanracuackom paii-
oHax. [lo cpeaHeMHOrONETHNM AaHHBIM oOmmas 3a00-
JeBaeMOCTh  Oblla  BBINIE  PECHYOIMKAHCKOH
(177082,5+3513,2%000) B 19 MO, B TOM uncne B 1,2-
1,4 pa3a Beiue B Kuruackom, Kyroprazuackom, Xaii-
OynnmuHCcKOM, J[fopTionuHCKOM paiioHaXx, T.KymepTay,
r.Jlroptronu. ITpu 3TOM caMblil BBICOKHH ITOKa3aTeNb 3a
HCCIIeAyeMbIil IepuoJ oTMedascs Ha 15 Tepputopusax
(Aypra3uHckuii, YUanTuHCKUA paiioH U T.Yd4aisl, Me-
Jey30BCcKUl pailoH u r.Meneys3, bupckuil pailion u
r.bupck, bnarosemenckuii paiion u r.biarosemeHck,
Benebeerckuii paiion u r.benebeit, banraueBckuii, Me-
YETJIMHCKUH, J[topTIoNuMHCKUHM pailoH u r.[lropTronu,
Xattoymmacknit, Kurunacknit, CanaBaTckuii paioHBI 1
ropona Hedrekamck, Y da, Kymepray).

[IpumMeHeHHEe MpoIeAypHl KIACTEPHOTO aHAIH3a
MO3BOJIMIIO COPMHUPOBATH ciieayrolue Kiactepsl MO
10 YPOBHIO 00111e# 3a0071eBA€MOCTH BCETO HACEIEHUSI.
Hanbonee HeGmaronpuaTHas CUTyalus CKIIaJbIBajIach
B 15 Teppuropusx, KoTopsie Bouuty B maTsii (7 MO ¢

HauboJee BBICOKMH MTOKa3aTeIIsIMH )
(213255,6+7433,1%000) wu gerBepTeii (8 MO)
(185021,0+1796,1%000) xmacteps! (panr 5 u 4). Tpe-
Tuit KIacrep obpazosanu 13 MO, rie ypoBeHs oOmiein
3a200JIEBAEMOCTH BCETO HACEIECHUS B CPEJHEM COCTa-
Bui 174366,3+1800,9%000. B coctaB BTOpOro u mep-
BOTO KJIacTepoB Bouuu 18 u 16 Teppuropuil ¢ HU3KUM
ypoBHeM o0uieil 3aboneBaemocTr (Tab:i.). Bricokne
NIOKAa3aTe nepeuyHoll 3ab601e6aemocmy BCEro Hace-
JieHus B nesioM (5 kiiactep) HaOmoaaaucy B Ayprasus-
ckoM, XaiOymmuHckoM, benopenkom paiione u r.beno-
peuk, bupckom paiione u r.bupck, binarosemesckom
palioHe u r.biaroBeleHcK, Y4YaaMHCKOM paiioHE M
r.Yuans! u ropogax Crepnuramak, Kymepray.

ITo pesympraTram kiactepuzanui MO 1Mo ypOBHIO
o0mreli 3a0601€BaeMOCTH ) 100POCMKO8 C BBICOKHMH
TIOKa3aTeIsIMU B TIATHIA W YETBEPTHIN KiIacTepsl (paHr
5 u 4) Bouut cooTBeTCTBeHHO 11 M 24 Teppuropuw,
OUYCHb BBICOKUI ypOBEHb OTMeualcs B BypaeBckoM,
Ackunckom, Wmumesckom, KurmHckom, banrtaues-
CKOM, YUYaJMHCKOM paiioHe U I.Yuaisl, bupckom paii-
one u r.bupck, benebeeBckom paiione u r.beneodeii,
Wmnmbaiickom paiione u r.Mmmm6ai, r. Ctepnuramax
u r.Cubaii. HeMHOTOYHCICHHBIM OBLI TPETHH KIIacTep,
B ero cocTaB Bouuu bakanunckuit, Bypasackuii, Crep-
nmubareBckuid v TaTHIIITHHCKAUN paifoHbl, T/Ie YPOBEHb
obmei  3a007eBaeMOCTH  IOAPOCTKOB  COCTaBHII
214883,2+4658,0%000 (panr 3). K sTomy panry otHo-
CHJINCh TOJIBKO CEIbCKHE IoceneHus. B cocraB BTO-
poro u nepBoro kjactepoB Bouutd 14 (2 panr) u 9 (1
paHr) TeppUTOPHIA C HU3KUM ypOBHEM o01eit 3a0oie-
BaeMocCTH. [[pakTuuecku oueHb BBICOKHI YpOBEHb NEP-
BUYHOHN 3a00JIeBa€MOCTH y TOAPOCTKOB HAOJIIOqAIICS
Ha TeX )K€ TePPUTOPHUSIX, UTO U 001asi 32001€BaeMOCTb.

Tabmuma

CocraB kiacTepoB Teppuropuii Pecniybnuku bamkoproctan mo ypoBHIo 0011eii 3a0071eBa€MOCTH BCETO HAcee-
Hus (3a 2000-2015 rr.)

knactep 1 Kjactep 2 knactep 3 knactep 4 Kjactep 5
(n=16) (n=18) (n=13) (n=8) (n=7)
A03enmToBCKuit ACKHHCKUI AnprieeBcKuit AyprazuHcKHi BbantaueBckuit
BroxOymsakckmii Baiimakckuit ApXaHreJlbCKUil Bupckuii Benebeerckuit
BbuaroBapckuii Bbakanunckuit Bbenopenknii bnarosemenckuit | JropTOauHCKUN
Bypaesckuii Bbenokaraiickuit By3nskckuit Meney3oBckuil Kurnuckuii
JlaBliekaHOBCKUI ladypuiickuii Byp3siHcKuit CanaBarckuit MeueTnuHCcKui
EpMmekeenckuil JyBaHckuit NimmmMoaiickuii Yyanuackuit XalOyIITMHCKUH
3uaH4ypUHCKUI Wnnmesckuii Kanracunckuii r.Yoa r.Kymepray
3unaupcKuii Kapmackanuuckuii | Kapaugensckuii r. Hedrekamck
Wrnunckuii Kpacnokamckuii KymnapenkoBckuii
MusikuHCKHH Kyrapuunckuii TarpIuMHCKUI
Hypumanosckuit Kyroprazunckuii TyliMasuHCKHH
CrepsinbameBckuid | MUIIKHHCKHI YekmarymieBckui
Y pumckmii Crepnuramakckuii | r.Ctepnuramax
YHUIIMAHCKUHA De0pOBCKUi
[Mapanckuit Snayneckuit
r.OKTA0pbCKHi r.Arunens
r.CanaBat
r.Cubait

M=+m M=+m M=+m M+m M+m
137671.3 +£3339.8 161367.2 +2159.0 174366.3 £ 1800.9 185021.0 £ 1796.1 |213255.6 + 7433.1
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PesynbTarsl paHKUpPOBaHUS U TIOCIEAYIOIIEH Kila-
crepmzant MO 110 YpOBHIO 00weli 3abonesaemocmu
y mereit (0-14 meT) moxasand, 9TO CaMbIii BBICOKHHI
YpOBEHb OTMEUAJICS Ha TEPPUTOPUSX, KOTOPbIE BOLUIH
B maTeiid (28 MO) u uwerBepTsiit (24 MO) kmactepsl.
Bricokne moxazaTenu (5 kiacTep) BBIABICHBI B Yda-
JMHCKOM paiioHe u r.Yuansl, bupckom pailoHe Hu
r.bupck, Mmmmoaiickom parione u r.Mmmmo6ai, rop-
TIOJIMHCKOM paiiose u r.J{ropTromnu,.

3aknouenne. KomrmiekcHoe UCIOIb30BaHUE Me-
TOJIOB KJIACTEPHOT'O aHalN3a U PEeHTHHTOBOM OLIEHKH,
MPOBEICHHOE B paMKaX HACTOAIIEr0 MCCIEJOBAHUS
MIO3BOJIMJIO BBIABUTH TeppuTopuu Pb, umeromue cxon-
HBIE TIPOOJIEMEI, CBSI3aHHBIEC C YPOBHEM M TCHICHIIUSIMHU
3aboneBaemoctu. [lomydeHHbIE B X0/1€ MCCICIOBAHUS
pe3yIbTaTH JAIOT KAYeCTBEHHO HOBYIO WH(POPMAIHIO,
JIOTIONTHSIOIIYIO OOIIEIPUHSATEHIC TOIXOABI B HCCIEI0-
BaHUM 3a00JIeBaeMOCTH HaceneHns. CerMeHTaIus Tep-
pUTOpPUIl C HCHOJB30BAHHEM METOAOB KJIACTEPHOIO
aHaJIM3a [03BOJISIET BBIABUTH 30HBI PHCKa, CBSI3aHHBIE C
YPOBHEM M TEHJACHLIUSAMH 3200JI€Ba€MOCTH, JJIsI KOTO-
PBIX HEOOXOAMMO pa3padaThiBaTh CIEIHATIBHBIE TPO-
rpaMMBbI IPO(HUIAKTUKY HANIPABICHHOTO ACHCTBUS IS
CHIDKEHHS KaK 0OIIei, Tak ¥ IepBUYHOM 3a00IeBacMO-
CTH CpeIH BCEX I'PYII HACEICHHUS.
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Abstract

Features of learning processes - such options as spatial orientation, cognitive, motor and sensorimotor learn-
ing and their associated recognition processes were identified. Their dynamics and differences depending on the
severity of traumatic brain injury were traced and identified.

AHHOTAUUA

BrIsiBIeHBI 0COOEHHOCTH MPOLIECCOB HAy4YeHHS — TAKUX €r0 BapHaHTOB KaK MPOCTPAHCTBEHHAs] OPHEHTH-
POBKa, KOTHUTHBHOE, MOTOPHOE U CEHCOMOTOPHOE HAY4YEHHME M COIPSDKEHHBIX C HUMHM MPOLIECCOB Y3HABaHUS.
IIpocnexeHa U BBISIBIEHA UX IUHAMUKA U OTJIMYMS B 3aBUCUMOCTH OT TSDKECTH YEPEITHO-MO3IOBOM TPaBMBL.
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HHE, IICUXOJUAIrHOCTHKA

AKTYaJIbHOCTH HCCJIeI0BAHMS. Cpenn
PacCTpOMCTB HK30T€HHO-OPTAHUIECKOTO TeHe3a, acco-
[IMUPOBAHHBIX C YEPEITHO-MO3TOBOM TpaBMOi, Hanbo-
Jie€ 9acTO BBIJCISIOT Pa3IMuHble MHECTHIECKUE HAPY-
menus. Hanbosee 4acToO KOTHUTHUBHO-MHECTHUECKUNA
NeUIUT CBSI3aH C MOBPEXKICHUEM aKCOHATBHBIX CBSI-
3ell BO (PPOHTAIBHBIX U BUCOYHBIX OT/IEIAaX TOJIOBHOTO
Mmo3zra [1, 2].

Pa3BuTHE MHECTHUECKUX HAPYIIEHUN BCIIEICTBUE
YeperHO-MO3IOBOM TpPaBMbl KaK TaKOBBIX, HM3BECTHO
JIAaBHO, OJTHAKO YETKYIO KOPPEJIALUIO MEXKIY CTETIEHBIO

TSOUKECTH YEPEIHO-MO3TOBON TPaBMBI U BBIPAKEHHO-
CTBI0 MHECTHYECKHX HApYIICHHH MOXXHO HaOII0IaTh
HE BCeraa. JTO K€ OTHOCHUTCA K BHIY MHECTHYECKHX
HapymieHni. CymecTBYIOT YKa3aHUS Ha HapylICHHE
KpaTKOBPEMEHHOH, pabode, JONrOBpeMEeHHOH, aBTo-
6uorpaduyeckoil MamMsITH BCEACTBHE YEPEITHO-MO3IO-
BOI1 TpaBMbI. U BCE k€, CpPaBHUTEIBHO MaJlo HCCIEN0-
BaHUIl MOCBSIIEHO U3YYEHUIO MOPAKEHUs OTIENIBbHBIX
MHECTUYECKHX KOMIIOHEHTOB U MX BBIPAXXEHHOCTU B
3aBHCUMOCTH OT CTENEHU TSKECTU YEPEITHO-MO3TOBOM
TpaBMbl. TeM He MEHee, IMEHHO Ha paHHMX dTamax
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MHECTHYIECKOro Ae(pUINTa, MMEHHO HapyLICHHE OT-
JETBbHBIX MPOIECCOB NMAaMATH OKa3bIBacT Hanbosee ae-
CTPYKTHBHOE BIIUSIHHE HA KA4E€CTBO KMU3HH MAallUEHTOB
[3-5].

Ieabr Mccaeq0BaHUs — BBIIBUTH OCOOCHHOCTH
CHOCOOHOCTH K HAyYCHHIO KaK (PYHKITH MaMATH y 60-
JIBHBIX C 3K30I'€HHO-OPraHUYeCcKOoil maToaorue.

Matepuaiabl U MeTOABI HcciaenoBaHusi. Ilpu
YCIOBUHM OCO3HAHHOTO MH()OPMHUPOBAHHOI'O COTJIACHS
ObLTH 00CiIen0BaHbl 65 nanueHToB, nepenecmux YMT.
B nepByto rpynny uccienosanus (I'M-1) 6putn BITIO-
4eHbl NalMeHThl, nepeHecuine gerkyro YMT (JIUMT)
(n=33), cpexnmii Bo3pact B rpyrre cocTaBui 42,2+0,8
net. Bo BTopyto rpymnmy nccrenosanus (I'M-2) Bomum
MalMeHTsl, mepeHecme Tsokenylo UMT (TUMT)
(n=32), cpennwmii Bo3pact B rpymre coctasun 40,6+0,9
JeT.

B pamkax wuccrnenoBaHus NPUMEHSIN KIMHUKO-
QHAMHECTHYECKUH, KIMHUKO-TICUXOIATOJIOIMYECKUH,
MCUXOIMATHOCTUYECKUH, KaTaMHECTUYECKUM, CTaTu-
CTUYECKMM MeTonbl. B paMkax NCHXOIUMarHoCTHYe-
CKOT'O HCCJIEJJOBAaHMSI HCIIOJIB30BATIH Psili CyOTECTOB
KOMITBIOTEpHOTO  KoMIuiekca  TectoB  CogState
(Cogstate Computerized Cognitive Test). C nomowwio
cybmecma «OTCNEKUBAHUEC MHUIICHH B JaOMpUHTE
I'poToHa» oneHNBaNN CKOPOCTH BRIPAOOTKH POCTPaH-
CTBEHHOI oprneHTHpoBKH. CyTh CyOTECTa 3aKIIFOUacTCs
B OIIEHKE CIIOCOOHOCTH BBIXOJA M3 JAOMPHUHTA B TEUE-
HUM 33aJaHHOTO MPOMEXYTKa BpeMeHH. C MOMOIBIO
cyorecta «HaxoxaeHue CKppITOro MyTH U3 JaOUpUHTA
I'poTonay u3yuyanach cOCOOHOCTh K KOTHUTHBHOMY
HAY4YEeHHIO 3a CYET OLIEHKU CIIOCOOHOCTH pasrajaTh
TPAEeKTOPHUIO TMyTH B TEYSHUH 33JlaHHOTO BPEMEHHOTO
naTepBana. C noMombto cyotecta «Kapra nepeBepHy-
Jlack» U3y4yanock MOoTopHoe Hay4deHue. CyTs cyOTecTa

3aKIIoyanach B OLIEHKE CIIOCOOHOCTH TAIMEHTa 3a
OIIPEACTICHHBIA TNPOMEXYTOK BPEMEHM HakaTb Ha
KHOIIKY B OTBET Ha IIEPEBOPOT KAPThI HA SKPaHE MOHH-
topa. C moMompio cyorecta «neHTHdUKaIusg» Ipo-
BOJIMJIACh OLIEHKA CEHCOMOTOPHOTO «HaydeHHus». CyTh
TecTa 3aKJII0Yaach B CIOCOOHOCTH MAIEHTA 32 OIpe-
JICTICHHBIH IPOMEXXYTOK BPEMEHH Ha)KaTh Ha KHOIKY B
cllyyae MOSIBJICHHS Ha 9KpaHe MOHMTOpa KapThl OIpe-
neneHHoro 1eta. C nomomsto cyotecra «Ha 1 3ama-
HHE Ha3a/1» IPOBOIMIIACH OLIEHKA CITIOCOOHOCTH K y3Ha-
BAaHUIO KAaK KOMIIOHEHTa KpPaTKOBPEMEHHOM HaMsTu.
CyTb TecTa 3aK/II04yaach B OLIEHKE CIOCOOHOCTH Malu-
€HTa OINPEACINTh HICHTUYHOCTh BCIUIBIBAIOMICH Ha
9KpaHe MOHUTOPA KapThl IIPEIBIAYIIEH.

OO6cnenoBaHre TANMEHTOB MPOBOIWIOCH YETHI-
pexasl: uepes 3 Mecsna, 6 Mecsnes, 1 rox u 3 roaa mo-
cine UYMT.

Pe3yabTaThl HccnenoBaHus. Pe3ynpraTsl uccie-
JIOBaHUS IIPU NepBOM obcienoBaHuu (depes 3 mecsna
nocie UMT) BeiaBnunu B ['I-1 nocToBepHO MeHbIIee
YHCIIO MAIUeHTOB, KOTOPBIE IPOJEMOHCTPUPOBAIN HU-
3KYI0 CKOPOCTh BEIPaOOTKH IPOCTPAHCTBEHHOI OpHEH-
TUPOBKU HE CIIPABUBIINCH C BBIIOJIHEHHEM 3aJaHuf,
MIPEACTaBICHHOTO B cyOTecte «OTCIEKUBAHUE MH-
mieHd B nabupuaTe ['poToHa», Mo cpaBHeHMIO ¢ ['1-2,
T'JIe TALEHTOB, HE CIIPABHUBIINXCS 3 3aJaHAUEM ObIIIO Ha
20,74% Gounplire.

JlanbHeilimee wncciuenoBaHUE MPOJEMOHCTPHPO-
BaJIO TIPOTPEIUEHTHOE YIYyYIIEHHE CKOPOCTH BBIpa-
OOTKHM TPOCTPAHCTBEHHOH OPHEHTUPOBKH B 00EHX
rpynnax HayuHasg C IOJIYrOAOBOTO IIEPHOAA IIOCIE
YMT, u k Tpem roaam nociie UMT konuvecTBO nanu-
€HTOB, HE CITOCOOHBIX CBOEBPEMEHHO CIIPABUTHCS C 3a-
JTAaHWEM TPaKTHYECKH ypaBHUBANOCH (Tabm. 1).

Tab6mmmal

Oco0eHHOCTH BBIPaOOTKH ITPOCTPAHCTBEHHOW OPHEHTHPOBKH B INHAMUKE Y ManyeHTos, nepenecumx YMT (%)

BripaboTka npocTpaHCTBEHHOW OPHEHTHPOBKHU
3 Mmecsna 6 MecsIeB 1 ron 3 roga
I'pynna

HOpMa CHIDKEHA HOpMa CHIDKEHA HOpMa CHIKEHA HOpMa CHIKEHA
n % n % n % n % n % |n % n % n %
I'i-1 12 | 36,36 | 21 | 63,64 | 18 | 54,55 | 15 | 45,45 | 28 | 84,85 | 5| 15,15 | 30 | 90,91 3| 9,09
I'-2 511563 |27 | 84,38 |12 | 37,50 | 20 | 62,50 | 23 | 71,88 | 9 | 28,13 | 29 | 90,63 3] 9,38

Q% 5un 1.947 1.383 1.286 0.044

P <0.05 >0.05 >0.05 >0.05

CoxpaHHOCTh KOTHUTHBHOTO Hay4YeHUs IpH Hep-
BOM 0OcIieioBaHNH ObllIa OJTMHAKOBO HU3KOH B 00EHMX
MU TIPOJAEMOHCTPHpOBaja Hambojee MaKCHUMAaJIbHbIE
pas3iuuusi MEeXIy TpYyIIaMH KO BTOPOMY H3MEPEHHUIO
(uepe3 6 mecsmeB nocne UYMT) — na 23,48%. Crnenyer
OTMETHUTb, YTO, HAUHNHASI CO BTOPOTO U3MEPEHHS, BbISIB-
JSUIOCH  YNy4IleHWe TIoKa3aTelneld KOTHUTHBHOTO
HayudeHHs B obenx rpynmnax. OxHaxo, nmokaszarenu ['M-

2 yaydimasich, HEU3MEHHO OCTaBAJIMCh HE3HAYUTEIHHO
Hmxke nokazareneid [ M-1 (tabi. 2). Obpariaer Ha cebs
BHHMaHHE NpruoOpeTeHne 00euMH IpymaMu TeHACH-
WU K yXYIIIEHUIO KOTHUTHBHOTO HAYYeHHS K TPETh-
eMy roay nociae UYMT 1o OTHOLIEHUIO K MAKCUMaJIbHO
OTIpeIeNIIEMBIM 3HAYEHUSAM — BO BpeMs 00CIe0BaHus
yepe3 1 rog nocne YMT.
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Tabanma 2
Oco0eHHOCTH KOTHUTHBHOTO HAy4YeHHs B IMHAMUKE Y MAIMEHTOB, repeHecmux YMT
CriocoOHOCTh K KOTHUTHBHOMY HayUCHHIO
3 Mecsna 6 Mecsies 1 ron 3 rona
I'pynna
HOpMa CHUXEHA HOpMa CHUKEHA HOpMa CHIDKEHA HOpMa CHUXEHA
n % n % n % n % n % n % n % n %
I'u-1 12,12 | 29 | 87,88 | 16 | 48,48 | 17 | 51,52 | 23 | 69,70 | 10 | 30,30 | 18 | 54,55 | 15 | 45,45
I'u-2 31938 299063 8 | 25,00 | 24 | 75,00 | 21 | 65,63 | 11 | 34,38 | 15 | 46,88 | 17 | 53,13
@ *oun 0.355 1.991 0.355 0.613
p >0.05 <0.05 >0.05 >0.05

CriocoOHOCTh TAITMEeHTOB K MOTOPHOMY Hayde-
HHIO B 00€HX IPYIIIax HOCUIIA MOJIOKHUTEIBHYIO TUHA-
MUKY B 3aBUCUMOCTHU OT BPEMEHH, IIPOLIEIIIErO [10CIIe
YUMT. HauGonbmmii neUIIMT MOTOPHOTO Hay4YEHUs
onpezeisics Ha panHux stanax YMT, ognako o mmpo-
mecTBuM Tpex Jet nocie UYMT criocoGHOCTh K MOTOP-
HOMY HAaY4YEHMIO BOCCTaHABJIMBAJIACH 10 HOPMAJIbHBIX

3HadeHnH y 4/5 mammenTtoB. Hambomnpime pazmmdauns
MEXAY TPpyNIaMHd OTMEYAIHUCh B MEPHUOJ IO IIECTOU
Mecsi nocine UYMT, 4To CBHACTENBCTBYET O OOJBIEM
MepUoJic BpEMEHHU, TpeOyrommuMces mnanueHTam [ -2
JUIS BOCCTAHOBJICHHSI MOTOPHOT'O Hay4eHHUs, YeM Halu-
edram I'M-1; B mocnenyromeM OTINYUS MEXIY TpyH-
nmamu ObUTH MaJIO3HAYUMBIMHE (Ta0I. 3).

Tabmuma 3
Oco0CHHOCTH MOTOPHOTO HAayYeHHS B IMHAMUKE Y MAIUeHTOB, epeHecmnx UMT
CriocoOHOCTh K MOTOPHOMY Hay9ICHHIO
3 Mmecsmna 6 MecsIeB 1 rox 3 roma
I'pynna
HOpMa CHIDKEHA HOpMa CHIDKEHA HOpMa CHIKEHA HOpMa CHIKEHA
n % n % n % n % n % n % n % n %
T'u-1 8 12424 | 25| 75,76 | 18 | 5455 | 15| 4545 | 26 | 78,79 | 7 | 21,21 | 27 | 81,82 | 6 | 18,18
T'u-2 4 | 125028 |8750 |10 312522 |68,75 |24 | 7500 | 8 | 2500 (25 7813 | 7 | 21,88
Q% 5un 1.233 1.911 0.367 0.371
p >0.05 <0.05 >0.05 >0.05

IToxa3aTeny CEHCOMOTOPHOTO Hay4deHHs B 00eux
rpymnmnax, M3Ha4aJbHO JAEMOHCTPUPYIOIINE II0JIOXKHU-
TCIbHYIO JMHAMHKY, JOCTUTAJIM MAKCUMYyMa Ha II€p-
BOM roay nocJji€ TpaBMbI U, B HaHLHeﬁmeM, OCTaBaJIMCh

Ha JJOCTUTHYTOM ypOBHE — 0€3 KaKoh-INOO BBIPAKEH-
HOM [MHAMUKU. B 1LeJIOM JOCTOBEpHBIX OTIMYUN
MEXy TPYIIIaMH He 0TMedasoch (Tadi. 4).

Tabnuna 4
Oco6EHHOCTH CEHCOMOTOPHOTO HAY9YEHHUS B TMHAMUKE y MAIMEeHTOB, neperecmux YMT
Cr1ocoOHOCTh K CEHCOMOTOPHOMY HAYYEHHIO
3 MecsIa 6 MecsIieB 1 ron 3 roga
I'pynna
HOpMa CHIDKEHA HOpMa CHI)KEHA HOpMa CHIKEHa HOpMa CHIKEHa
n % n % n % n % n % n % n % n %
I'u-1 511515 |28 | 8485 | 15| 4545 | 18 | 5455 | 24 | 72,73 | 9 | 27,27 | 24 | 72,73 | 9 | 27,27
'i-2 4 1250 | 28 | 87,50 | 14 | 43,75 | 18 | 56,25 | 23 [ 71,88 | 9 | 28,13 | 23 | 71,88 | 9 | 28,13
Q*5un 0.409 1.141 0.073 0.073
p >0.05 >0.05 >0.05 >0.05
PesynbraThl HMccnenoBaHUS IPOJEMOHCTPHPO-  y3HABaHMS, NPOSBIAIONIASCS B BHIPAKCHHOW ITOJI0XKH-

BJIM JIOCTOBEPHBIC OTJIMYMS B HAPYIICHUN MPOLIECCOB
y3HaBauua Mexnay [M-1 u 'U-2 Tonmpko B TedeHHMH
nepsoro roga nocie UYMT. B nocnenyromem pasnuuus
MEXIy rpynrnamMu ObuT MUHEMaJIbHEIMHA. OgHAKO 00-
parmiaer Ha ceos crieruduiecKkas TMHaMUKa POIECCOB

TEJIbHOW JUHAMUKe K mepBoMy roay nocie UMT u
mproOpeTaroas OTYETINBYIO OTPHUIATEIBHYIO IHHA-
MUKY B JajpHeHeM (Tadu. 5).

Tabanma 5
Oc0OGEHHOCTH TPOIIECCOB Y3HABAHUS CTUMYJIBHOTO MaTeprala B ANHAMUKE Y MAIMEeHTOB, nepeHecmux YMT
Tpynma CnocoOHOCTP K Y3HaBaHUIO
3 MecsIa 6 MecsIEB 1 rox 3 roga
HOpMa | CHUKEHA HOpMa | CHIDKEHA HOpMa | CHIDKEHA HOpMa | CHIKEHA
n % n % n % n % n % n % n % n %
-1 15| 4545 | 18 [ 5455 | 25 | 75,76 | 8 | 24,24 | 26 | 78,79 | 7 | 2121 | 24 | 72,73 | 9 | 27,27
T'-2 7 12188257813 | 14 | 43,75 | 18 | 56,25 | 21 | 65,63 | 11 | 34,38 | 19 | 59,38 | 13 | 40,63
Q*vn 2.044 2.688 1.197 1.137
p <0.05 <0.01 >0.05 >0.05
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Tak, pe3synabTaThl OUEHKH MPOLECCOB y3HABAHMUS
MPOJEMOHCTPUPOBAIN OOLIYIO MOJOXKUTEIBHYIO TEH-
JICHIINIO B 00€HX TPYIIax IO CPABHEHHUIO C IEPBBIM 00-
cnenoBanueM. Ilpu atom B I'M-1 noutu nonosuHa na-
LUEHTOB Ha TpeTuil Mecsn nociae YMT nemoHCcTpHpO-
Baja OTCYTCTBHE IATOJOTMM Y3HaBaHMs, K HIECTH
MecsnaMm nocie UMT ¥4 manueHToB MOJIHOCTBIO BOC-
CTaHABJIUBAJIH YTPAUCHHYIO (DYHKIIHIO, OTHAKO B J1aJIb-
HellleM oTMedanach BSJIOTEKyIIas OTpHLATENIbHAs
quHaMmuka. B T'M-2 HapymieHus: y3HaBaHUs OTMeda-
JIMCh Yy IOCTOBEPHO OOJIBIIETO KOJMYECTBA MAllUEHTOB,
yeM B ['M-2, B JaipHEHIIIEM IOJIOKUTEIbHAS TMHAMHUKA
TaK)Ke HOCHJIa MEHEE BBIPAKEHHBII XapaKTep, TeM He
MeHee K TpeTbeMy roxy mnociie YUMT mpubnmxasce mo
cBouM nokazareinsim k ['M-1 (tabur. 5).

BeiBoabl. [Ipu cpaBHEHUH U3yUEHHBIX BADUAHTOB
Hay4eHUs: IPOCTPAHCTBEHHON OPUEHTUPOBKHU, KOTHU-
TUBHOIO, MOTOPHOTO M CEHCOMOTOPHOIO Hay4eHUs
ObUIM OTMEUEHBl 3HAUMTENbHBIC HApYIICHUS Ha paH-
Hux stanax UYMT, koropble B OOJBIIMHCTBE CIIydacB
BOCCTaHABIUBAINCh K ILIECTOMY-IBEHAALATOMY Me-
cany nocie UMT. Jlns Takux BapUaHTOB Kak IIPoO-
CTPAHCTBEHHAs OPUEHTUPOBKA OTMEYanach HeyObIBa-
I00Ias MOJNOKUTENbHAs JUHAMUKA B BOCCTAHOBICHUH
(yHKINH, UTI MOTOPHOTO M CEHCOMOTOPHOTO Hayde-
HUS OBUTO XapaKTEPHBIM TOPMOKEHHUE TTOJIOKUTEILHOM
JUHAMUKHU C COXPaHEHHEM MAKCHMAJIBHO BBICOKHX IO-
Ka3aTresed, KOTOpble OTMEYaluch depe3 1 rog mocie
UMT. Haubonpmuii AeuIuT y MaimeHTOB OTMEYaICs
B OTHOIICHUM KOTHUTHBHOTO Hay4eHHsS, B OCOOCHHO-
ctu y nanueHToB ¢ TUMT. Takxe oOpamaeT Ha ceOst
TOT (haKT, YTO B OTHOIICHUH KOTHUTUBHOTO HAy4YEHHH,
PaBHO KaK ¥ IPOILIECCOB Y3HABAHMUS, [ MAIIUEHTOB Xa-
pakTepHa creruduyeckast TMHAMUKA, B BHJIE TIOJI0XKH-
TENbHOW TEHJICHIINY TP TIEPBBIX U3MEPEHUAX U OTPH-
LATEJbHON TEHJAEHIMH K TpeTbeMy roay mnocie YMT.
[IprHMMAas BO BHUMaHUE MCUXO(PHU3HOJIOTHYECKYIO OC-
HOBY Hay4Y€HHs U POJIb, KOTOPYIO B HEM OTBHITPBIBAIOT

IIPOLIECCH y3HABAHUS, MOYKHO 3aKIIOYUTh, YTO UX CO-
XPaHHOCTh TPSIMO KOPPENIHPYET C HaydeHUeM, 00y-
CJIaBJIMBAst OOIIYIO MOJIOKUTENBHYIO €T0 IMHAMUKY Ha
paHHuX 3Tanax BoccTtaHoBieHusa nociae UMT u otpu-
LATEIbHYI0 — COMOCTABHMYIO CO CHIDKEHHMEM IOKa3a-
Tenel y3HaBaHUA K TpeTbeMy rogy nociae UMT — B ot1-
HOLICHUM KOTHUTHBHOI'O HAay4eHUS Ha OTAAJICHHBIX
sranax UYMT.
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Abstract

This article highlights the issues of multiple sclerosis and modern approaches to treatment.

AHHOTaNUA

B HaHHOﬁ CTaTb€ OCBCILCHBI BOIIPOCHI paCCEIHHOI'0 CKJIIEPO3a U COBPEMEHHBIC ITOAXO/IbI K JICHCHUIO.
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Paccesinnbiii  ckiepo3 (PC) — xponude-
CKOE ayTOMMMYHHOE 3a00JeBaHHE HEPBHOW CHCTEMBI
HesICHOH 3THoNorHH. OTHOCHUTCS K TPYIIIE JeMHCIHHHU-
3UPYIONINX 3200JIeBaHMI, OCHOBHBIM MATOJIOTHIECKAM
MIPOSIBIIEHUEM KOTOPBIX CIIYXKHUT pa3pylIeHIe MACIIHHA.
Hamuboiee yacTo BO3HHKAET y JIUI] MOJIOJIOTO U CPEJ-
HETo BO3pacTa, COMPOBOXKIAIOIIEECs pa3HOOOPa3HbIMHU
HEBPOJIOTHYCCKAMU CUMIITOMAMH, B TCUCHHE HECKOJIb-
KHX JeT npuBojdiiee k uHBanuaHoctu. [E.M. I'yces.,
A H. Konosainos, B.1. Ckopiosa , 2015 c. 445]

PaccestHHBII CKIIEPO3 SBIACTCS OJJHAM H3 PACIPO-
cTpaHCeHHBIX 3a0oneBanuii cpeau [ITHC: 3anumaeT Tpe-
The MecTO( YCTYIIast COCYAMCTHIM | dmwiericuu). Ctpa-
JIAIOT 10 2,5 MUIH YeJoBEeK BO BceM Mmpe. HanGomn-
meMy pHUCKYy TOJIBEepKeHBI eBpomennbl  (60-140
ciaygaeB Ha 100 000). B Poccun 30HO# BEICOKOTO pHCKa
(6omnee 50 Ha 100 000) sBistotest ee CeBepo-3amnaHble
TEPPUPOPHUH. Y JKEHIIUH PUCK PAa3BUTHUS PACCETHHOTO
ckjepo3a B 2-3 pasa BellIe, yeM y MyxuuH. [E.W. I'y-
ceB., A.H. Konogainos, B.1. CkBopiosa , 2015 c. 445-
446]

B Hactosiiee Bpemsi OOIICHPUHATBHIM SIBISIETCSI
MHEHHE, YTO PaCCesSHHBIH CKJIEpPO3 — MyJIbTH(HAKTOP-
Hoe 3a0oxeBanue. [To 3THM OHMUMAETCsS ydacTHE KaK
BHEIITHUX, TaK M HACIIEACTBEHHBIX (hokTOpoB. K BHEmI-
HUM (aKTOpaM OTHOCAT BHpYCHbIe (Hampumep HHV-
6A) wim GakTepHalbHbIC HHPEKIIUHN , BIUIHUC TOKCH-
YECKHMX BEIIECTB U paauaiuio (B TOM YHCIE COJHEY-
HYI0), 0OCOOCHHOCTH THTaHHA, T€OIKOIOTHIECKOE Me-
CTO MPOXKMBaHHs, OCOOCHHO BEJIMKO €ro BIMSHHE Ha
OpraHM3M JIeTeil, TpaBMBbl, YaCThIe CTPECCOBBIE CHTYa-
1un. ['eHeTHueckas mpeapacioiIoKeHHOCTh K paccesH-
HOMY CKJIEpO3y, BEPOSITHO, CBSi3aHA C COYCTAHHUEM Y
JIAHHOTO MHIMBHIYyyMa HECKOJbKHX I'€HOB, 00YCIJIOB-
JIMBAIOIINX HAPYIIEHHUs MPEXJIE BCErO B CUCTEME UM-
myHoperymsiuu. [T.J1. demuna [ u ap.] // Consilium
Medicum. 2017. 7. 19. Ne [. C. 61-68.

[epBeIME cHMIITOMaM# 3a00JI€BaHUS 9acTO OBI-
BalOT ONTHYECKHE HEBPHUTHI MPOSIBIIIONINECS CHIKE-
HHUEM OCTPOTHI 3pSHHSI, CKOTOMO, OIIYIIICHHEM HEYeT-
KOCTH H300paKeHHsI, TIeTICHBI TIepe]l Tila3aMH, Mpexo-
JUIIIEH CJIENOTOW Ha OMWH Wikd 00a rmasa (mpu
JIByCTOPOHHEM Tiponecce). Jlokanu3amuss odaroB je-
MHUETU3aIli B 3pUTEIHHOM HEpBE yale peTpolyiib-
GapHasi.

3aboneBaHne MOXET HAUYMHATHCS C TIIAa30/BHIa-
TENBHBIX PACCTPOUCTB (IHUILIOMUS, KOCOTIIA3UE, MEXKb-
saepHas O(QTaIbMOIUICTHS, BEPTUKAJIBHBIA HUCTArM),
HEBPUTA JIUIICBOTO HEPBA, TOJIOBOKPYKCHHUS, THPAMH/I-
HBIX CUMIITOMOB (LIEHTPAJILHBI MOHO-TEMUILTH Mapa-
mape3 ¢ BBICOKUMH CYXOXXWJIBHBIMA U TIEPUOCTAIb-
HBIMH pedIieKcamMy, KJIOHYCaMH CTOI, IaTOJIOTHYe-
CKUMH MUPAMHUIHBIMA pedIIeKCaMH, HUCUYC3HOBEHHEM
OPIOIIHBIX KOXKHBIX PEQIIEKCOB), MO3KEUKOBBIX HAPY-
IIeHHH (TTONIaTEIBAaHUE TIPH XO60€, cTaTHIeCcKas U JIH-
HaMHUYeCKasl aTaKkCHsl, CKaHIMPOBAaHHAsl peub, JAUCMeE-
TPHUS U aCHHEPIHs, WHTCHI[HOHHOE IPOXKaHUE, TOPH-
30HTAJIBHBIN HHUCTarM), pacCcTPONCTB MOBEPXHOCTHOH
(TMn-, TU3- ¥ TapecTe3n ) HITH TIIyOOKO# 4yBCTBUTEIb-
HOCTH (CCHCUTHBHAS aTaKCHsl, CCHCUTHUBHBIN 1ape3, Tu-
notonus). Hanbonee paHHUMH CHMIITTOMaMU MOpaXKe-
HUS IPOBOJIAIINX MTyTEeH MOTYT OBITh MOBBIIIICHHAS UC-
TOILIAEMOCTh M MCUYE3HOBEHHE OPIOLIHBIX Pe(IIeKCoB,

CHIDKCHHE BHOPAIIMOHHON YyBCTBHTEIBHOCTH, aCHM-
METPHSI CYXOKHMIBHBIX pe(iIekcoB. 3HAUUTEIHHO pPeKe
MIEPBBIMH IPHU3HAKAMHU OOJIC3HH CTAHOBSITCS HEBPOTH-
YECKHE PacCTPONCTBA, HAPYIMIEHUS (QYHKIMA Ta30BBIX
OpraHoOB (3a/ep>KKa MOUCHCITYCKaHHS, IMIICPaTUBHBIC
TTO3BIBHI).

B aHanuTudeckux peTpoCeKTUBHBIX HCCIIEeI0Ba-
HUSIX YCT@HOBJIEHO, YTO JI€0I0T PAaCCESHHOTO CKIIepo3a
C ONTHUYECKOTO HEBPHUTa W YYBCTBUTENIBHBIX pac-
CTPOMCTB U JUIMTEIbHAS IIepBas PEMUCCHUS YKA3bIBAIOT
Ha OoJjiee OJaronpusITHOE TeYEHUE 3a00JIeBaHMs, a M0-
SIBJICHUE NTPU3HAKOB MOPaKEHUS IIMPAMHUTHOTO TPaKTa
WIA TMyTeH MO3XKeYka M KOPOTKas IepBas PEeMHCCHUS
(TIepBUYHO-TIPOTPETUCHTHOE TEUCHHE, T.€. OTCYTCTBHUE
peMHCCHII B IIEJIOM) IMPOTHOCTUYECKH HEOIarompu-
SITHBL.

[IporpeccupoBaHme paccesTHHOTO CKIepo3a Co-
MpoBOXaaeTcs: nopaxxenueM apyrux otaenos [[HC u
BO3HMKHOBEHHEM HOBBLIX CHMIITOMOB. YK€ B Hadallb-
HBIX CTAAUAX OTMEYACTCA MOBBIILICHHAA YTOMIIICMOCTD
(cuHIpPOM XpOHUYECKOH ycTanocTu). B 6onee mo3aHux
CTagusIX HaOMIONAIOTCS SMOLMOHANBHAS HEyCTOHuu-
BOCTb, DH(OpHUS UIH AETPECCHUs, Pa3APaXKUTEIbHOCTD,
BSJIOCTb, allaTHsI, HAPYIICHUS TaMsATH U CHIDKCHUE HH-
TEIJICKTa PA3IMIHOM CTENEeHH, BIUIOTH 10 JEMCHIIUU.
KorHuTHBHBIC HapyIICHUS BBIABIAIOTCS YK€ HA PaH-
HUX CTaausAX 3a00JIeBaHMUSA W HAPaCTAIOT IO MEpe IIPO-
TPECCHPOBAHUS MATOJIOTMIECKOTO TpoIiecca. DIHIeTI-
THUYECKHE MPUTIAIKHA BCTPEUAIOTCS PEIKO, Y HEKOTOPBIX
6OJ'II>HI)IX MOryT OBITH MapoOKCU3MaJIbHbIC U3MCHCHUSA
TOHyCa, HEBpaJTHdeckue OO U JIpyTrHe MapoKCH3-
MaJIbHBIE HapyIIeHUS 4YyBCTBHUTeNbHOCTH. Hambomee
SPKUM IIPOSIBIIEHUEM CEHCOPHBIX IAPOKCH3MOB IIPH
pPaccesHHOM CKJIepo3€ CIyXaT IPOCTPENNBaIOIINe
6oy 1o TUIy cuHApoMa JlepMuTTa, KOTOPBIH 3aKITI0-
4aeTcsl B MPHUCTYNax WHTCHCHBHOM OOJIH, OLIYIICHUU
MTOKATBIBAHUS, HATIPSDKCHUH, «IIPOXO0KICHUH TOKay 10
X0y ITO3BOHOYHUKA, Yalle IPH JBIKCHHUAX IIICH.
[Ipennonaraemasi mpuUYMHA - OYar JEMHUCITHHU3AINHA B
[ICHHOM OT[IeNIe CITMHHOTO MO3Ta C BRIPAXCHHBIM OTe-
KOM W pa3fpakeHHEeM HPOXOJAIINX Yepe3 Hero JIyB-
CTBUTCJIbHBIX BOJIOKOH.

B GonpmmHCTBE ciiydaeB y OONBHBIX HMMEIOTCA
CUMIITOMBI TOPAXXEHUSA W TOJIOBHOTO, U CIIMHHOI'O
Mmosra (uepeOpocnuHanbHas ¢opma). B HekoTOpbix
ClTydasix B KIIMHUYECKOH KapTHHE NMPeoOIaaloT CHMII-
TOMBI TOPAXEHUsI CIIMHHOTO Mo3ra (CHHHAJIbHAS
(dopma) i Mo3KeuKa (MO3KEUKOBAS WIIM THIIEpKUHE-
THyeckas ¢opma). B mocnenHeM cirygae MHTEHIMOH-
HOE JPOKaHHE MOXET OBITh HACTOJIBEKO BBHIPAKEHHBIM,
YTO JOCTUraeT CTETNIEHU TMIEPKUHE3a U ENIaeT HEBO3-
MOJKHBIM JII000€ IIeJIeHanpaBieHHOe JBIKeHHEe. Bos-
HUKAIOT TUCMETPUA, AAUATOXOKNHE3, CKaHIUPOBaHHAA
pedb, BhIpaKCHHAsT aTakCUs. Y HEKOTOPBIX OOJHHBIX,
qyame y JIUTCIBHO 6OJ'IHIOH_II/IX, BBISBIISIFOTCSA CHUMII-
toMbl iopaxkernsa [THC, xak mpaBuio, Mo THITY TTOJIH-
HEHponaTuu.

Psim cHMIITOMOKOMIUIEKCOB OTpa)kaeT 0COOEHHO-
CTH KJIMHUYECKOTO MPOSBICHUS JEMUEIUHUZUPYIO-
LIIEro NMOpayKeHUs! IIpU paccestHHOM ckiiepose. Haubo-
Jiee pacpOCTPAHEHHBIN CUHAPOM «KJIMHUYECKOH JyC-
COLMAlMM WJM  PacUICIUICHHS», «HEIOCTOSHCTBO


https://ru.wikipedia.org/wiki/%D0%90%D1%83%D1%82%D0%BE%D0%B8%D0%BC%D0%BC%D1%83%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B7%D0%B0%D0%B1%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/Human_herpesvirus_6
https://ru.wikipedia.org/wiki/Human_herpesvirus_6
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KIMHAYECKUX CHMIITOMOBY U «ropsiiaeil BaHHB. CHH-
JIPOM «KJIMHHYECKOTO PACIIEINICHHU» 3aKIII0YaeTcs B
HECOOTBETCTBHH MEXIY CUMIITOMAMH TTOPaXKCHHUS pa3-
JMYHBIX CTPYKTYP, YTO OTPAXKAeT COYCTAHNE Y OJTHOTO
OOJBHOTO TPHU3HAKOB MOPAKEHHS Pa3HBIX IPOBOJIS-
LIMX DYTEH WIK Pa3HbIX YPOBHEW MOPAKEHMUS.

TeueHne paccesHHOro CKJiepo3a O4eHb MHIMBHU-
JyaJIbHO, TPYAHO IPEJCKa3aTh JIUTEIBHOCTH PEMHC-
CHI U 4aCTOTy 00OCTPEHH, CTENIeHb BOCCTAHOBIICHUS
(YHKIMIA W CKOPOCTH MPOTPECCUPOBAHUSI HEOOpaTH-
MBIX HapymeHuil. [JoMUMO KIacCHYeCKOro peMHTTH-
pytoiero 3a00neBaHus1, B OOJILIIMHCTBE CIy4aeB Iepe-
XOJIIETO BO BTOPHYHOE TIporpeccupoBaHne (c
obocTpermsiMu nmn 6e3 HuX), y 10-15% OGombHBIX
HaOJF01aeTCsl IEPBUYHO-TIPOTPECCUPYIOIINNA PaCCEsH-
HBI cxiepo3. B 10% cimydaeB 3aboneBaHnEe MOXET
UMETb OYCHb MATKOE TEUCHHE C MUHHMAIBHBIM OCTa-
TOYHBIM HEBPOJOTHICCKIM AC(PUITNTOM IOCIIE MHOTHX
net 3aboseBaHus M, HA00OPOT, OBICTPO MPOrpecCUpy-
IOIIMHA 37I0KaYECTBEHHBIH THI TEYeHHUs (CTBOJIOBAS
dbopMa paccesHHOro ckiepo3a, Wid 0oje3Hb Map-
oypra). IIpu obocTpeHuu (3IK3ariepOaIuyl WK aTake)
3a00JIeBaHNs TOSABISIOTCA HOBBIE HEBPOJIOTHUECKUE
HApYIICHUS WIH PE3KO YCHIMBAIOTCS YXKE HMEIOIIU-
ecsi. DTO He CBA3aHO C BO3MOKHBIM TMapajlieIbHBIM HH-
(heKIIMOHHBIM 3200JICBaHHEM, JIMXOPATIKON U JPYTUMHU
MPUIHHAME, KOTOPBIE MOTYT BBI3BaTh JEKOMIICHCAIIHIO
UMEBIIUXCS HapymeHUH. JMuTenbHOCTE 000CTpeHUs
MOJKET BapbHPOBATh OT HECKOIBKUX THEU 10 HECKOIb-
KUX Heslesb, HO He MeHee 24 4. KnnHnueckas manude-
cranus («Ie0r0T») paccessHHOTO CKJepo3a SBISETCS,
Mo CyTH, €ro TnepBbIM obOocTpeHueMm. HcTuHHBIE
O6OCTpeHI/I${ OINBITHBIN HEBPOJIOT JOJDKEH OTJIUYaTh OT
TMICEBI00OOCTPEHMH, CBSI3aHHBIX C KPATKOBPEMEHHON 1
HETSKEJION IeKOMIEHCAled yXKe UMEIIIUXCA Hapy-
[ICHUH, HapuUMep Ha (OHE NETPECCHU HIIH MOBHIIIIEC-
HUS TeMIIepaTypsl Tena. Bo3MOKHBI CyOKITMHIYECKUE
000CTpeHus, KOT/Ia HOBBIE 0Yaru 00pa3yroTcs B KIIMHH-
YECKU HEMBIX 30HaX M BBISBISIOTCA TOJBKO ipu MPT.

Jmarso3 paccessHHBIN CKJIep03 OCHOBEIBACTCS, Ha
KIMHAYECKUX XapaKTePUCTUKAX MPOSBICHUS MATONO-
THYECKOTO TMpOoIEecca B IEHTPAJIbHOW HEPBHOM CH-
cteme. OJJHAKO OCHOBHYIO JOTOJHHUTEIBHYIO MH(DOP-
Malyr IMPEeACTABIIAIOT JaHHbBIC MAarHUTHO-PE30HAHC-
Hast Tomorpadus (MPT), m uccremoBaHme JHKBOpa
(m3odokycupoBaHUe OJIMTOKIOHAIBHBIX MMMYHOTJIO-
OyJIMHOB) MOTYT OKa3aThb CYIIECTBEHHYIO IIOMOILb B
CHIOpHBIX city4asix. Beicokonndopmarnsaa MPT c uc-
MOJIb30BaHNEM KOHTPACTHBIX BEIIECTB HA OCHOBE I'aJl0-
muHus. [lapaMarHUTHBIN KOHTPAcT YCHIMBAET CUTHAJ
OT 30HBI BOCHAJICHUSI M OTEKa. DTOT METOJ MTO3BOJISIET
BBISIBUTH CBEXKHE OYard ¢ NOBBIIICHHEM MPOHUIAEMO-
CTH remMaTodHIehanndeckoro dapbepa. OnpeneacHHoe
JUArHOCTUYECCKOC 3HAYCHHUEC HUMECT BBISIBJICHHEC ITOBBI-
meHHoro cojaepxanus Ig G B mepedpocnMHAIBHON
KUAKOCTHU BCJICACTBUU CTUMYJIIIUNA T'yMOPaJIbHOTO
NMMYHUTETA.

[TpuHIUIIBI TIEYeHNS PACCESTHHOTO CKIIEP03a OCHO-
BBIBAIOTCS HAa WHIMBHIYAJILHOM IOJXOJE C Y4ETOM
0CcOOCHHOCTE! TeUSHHMS U AKTUBHOCTH MMM YHOIIATOJIO-
THYECKOTO TPOIIECCa, BBIPAKEHHOCTH OTIEIbHBIX
HEBPOJIOTUYECKUX CUMIITOMOB.

Iamoeenemuueckaa mepanus COCTOWUT U3 JIede-
HUs oboctpenuid. Ilpemapatamu BBIOOpa SIBISIOTCS
TIIFOKOKOPTHKOCTEPOHIBI, OKa3BIBAIOIINE ITPOTHBO-
BOCIIOJIUTENTFHOE U WMMYHOCYIIPECCHBHOE [IeiiCTBHE.
Haznadenue >TuX npnemnapaToB CTaOMIH3HPYET COCTO-
SHUE TeMaTodHIedaandeckoro Oapbepa, OrpaHHYH-
BaeT BOCMAJICHUE U ayTOUMMYHbBIE MTPOLECCH U pa3py-
uieHue Muenuna. Cieyer MOMHUTb, YTO JUTUTCIbHBIN
MpUEM JTaeT MHOXECTBO MMOOOYHBIX 3(PPEKTOB.
HaubOomnbIiee pacnpocTpaHeHHE B HACTOSIICE BpeMs
MOJTYYHITH KOPOTKUE KYPCHI PACTBOPUMBIX TIIFOKOKOP-
TUKOCTEPOHUJIOB B OOJBINIUX J103aX, KOTOPBIC BBOIST
BHYTPHMBEHHO BO BpeMs ocTpoi cramuu. [lpu Taxoit
CXeMe BBEJICHUS CYIIECTBEHHO MEHBIIE TOOOTHBIX (-
(exToB, YeM IpH IINTETHHBIX. Yalne BCero HCIOIb-
3YIOT Memuanpeonu3onon( coriomeopon) - HazHava-
ercs mo 1000 mr B neHp ( Ha 400-500 mur m30TOHUYE-
CKOTO pacTBOpa XJIOPUIA HATPHS) B TCUCHUM 3-7 JTHEH.

Anzuonpomexkmopbi u anmuazpe2anmsl CHUXKAIOT
MIPOHHUIIAEMOCTh TeMaTO3HICPATUICSCKOTO Oaphepa:

-Bunoneruna (kaBunToH) mo 5-10 mr 2-3 pasa B
JICHb.

JI7is HOTeHIIMPOBAHUSI AaHTHATPETaHTHOTO U aH-
THOIPOTEKTOPHOTO 3P PEKTa BO3ZMOKHO HCITOIB30Ba-
HHUE aHTHOKCHIAHTOB:

-Mexkcumon BBOIAT B/M B 103¢ 5,0 Mr 2 paza/cyT
Ha npoTsokeHuu 10-14 nHeld.

Metabonmyeckre mpenapaTsl:

- AKTOBETUH aKTHBH3UPYET OOMEH BEIIECTB B
TKaHAX, YAyYIIaeT TPOPHUKY U CTUMYIHPYET MPOIIECC
pereHeparyu, BBOAAT B/B KalelbHO B KoiudecTse |
AMITYJIBI C TJIFOKO30M CO CKOPOCTHIO 2 MII/MUH.

AMMHOKHCIIOTSHI (TJTyTaMHHOBast 110 enbl (3a 15-20
MHHYT) 110 1 T 2-3 pa3a B cyTku; MeTHoHHH 110 0,5-1,5t,
kypc neuerus 10-30 nueit), Butamunsl rpymnmsl B, E,(
mo 1 xarmcyiie Bo BpeMs elIbl, Ha MPOTSHDKEHUH 4 Mecs-
IEB)

MOXHO HE TONBKO BBOJHTH WMMYHOAKTHBHBIC
TpernapaThl, HO W BBIBOJUTH IATOJNOTHYECKUE areHTHI
13 KPOBHU C IOMOIIBIO 1a3Madepesa. Ciaemyer yIuThi-
BAaTh, YTO HEKOTOPBIE KOMITOHEHTHI TNIA3MBI MOTYT BBI-
MOJIHATH KOMIICHCATOPHYIO (DYHKIIMIO U UX yIAJICHUE
HEXKEJIaTeNIbHO, IMO03TOMY IuTa3Madepes pPEeKOMEHIY-
€TCs UCTIONIb30BaTh TOJIBKO MPH BRIPAKEHHOM 000CTpe-
HHUH WK IPOrpeccupoBanuu 3adonesanus. [Lnazmade-
pe3 mpoBoAAT 1 pa3 B HENENIO ¢ 3aMEHOH IJ1a3MblI B KO-
nudecTBe 5% Macchl Tela, BCero 3-5CeaHcoB.

[Ipu HeTsDKeOM 00OCTPEHHU B PAHHUX CTAIUSIX
paccessHHOrO CKJIEpO03a MOKHO HCIOJIb30BaTh TOJBKO
HecnenupuIeckue MeTabOMYECKUEe U Ba30aKTHBHEBIC
MpenapaTsl, CAMITOMATHYECKOE JICUCHUE.

[Ipu MeIeHHO MPOTrpEecCHPYIONIEM TCUCHHU 3a-
OosieBaHMs, OOJlee 0OOCHOBAHO MCIIOJIH30BAaHHUE METa-
0OJMYECKHX TMPEenapaToB, KOMIUIEKCHOTO CHUMIITOMa-
TUYECKOTO U peadnINTalnOHHOTO JeueHus. [lurocTuk
MHUTOKCAHTPOH 10 5 Mr/mM2 rmiomany Teja (Kak mpa-
BuJIO, oT 10 10 20 Mr) BHyTpHBeHHO 1 pa3 B 3 mec. [1o-
TEHIUATbHAs BO3MOKHOCTD Pa3BUTHS KapIUOTOKCHIE-
cKoro 3¢ ¢eKTa OrpaHUIMBACT HCIIOIB30BAHUE ITOTO
npemnapara 6-8 Kypcamu.

[Ipu 3110KaYECTBCHHBIX, HEYKJIOHHO IPOTPECCH-
PYIOILIMX BapHaHTaX TCUCHHS PACCESHHOTO CKJIepPO3a
MPUMEHSIIOT CHJIbHBIE HUMMYHOcynpeccopsl. Cpenu
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MpenapaToB UTOCTATHYECKOTO M aHTHITPOIH(EpaTHB-
HOTO JICHCTBHS HanOOoJee aKTHBHO U3YyJAINCh d3aAmuo-
npun- 1,5-2 mr/kr/cyT B 3-4 npuema; memompexcam-
HavdaibHAas /1032 OOBIYHO COCTABISIET 7,5 MT OIHH pa3 B
Henexro. Kak mpaBuiio, 3Tv mpemnapaTthsl HA3HAYAIOT IPH
HEYKJIOHHO TPOTPECCHPYIONIEM TEUCHUHU PACCESTHHOTO
CKJIepo3a W HEIPPEKTUBHOCTH TMOBTOPHBIX KYpPCOB
KOPTUKOCTEPOUIOB.

[TocnenHee necsaTUIETHE O3HAMEHOBAJIOCH PE3-
KHM TOBBIIIICHUEM BO3MOXXHOCTEH HEBPOJIOTOB B 00J1a-
CTH MAaTOTEHETUYECKOro JICUCHHUS PACCESIHHOTO CKIIe-
po3a, 4TO BIEPBbIE MO3BOJUIIO B OMPEIEIIEHHON CTe-
MICHA KOHTPOJIMPOBATh aKTUBHOCTH HATOJIOTHIECKOTO
nporecca. Kimmargeckoe yirydnieHne moATBEPKAaeTCs
MO3UTUBHBIMU U3MeHEeHUsIMHU Ha MPT B BuIe yMeHb-
IIEHUS] 00beMa 04aroBOTO MOPAKEHUS MO3Ta, YMEHb-
IICHUS KOJMYECTBA aKTUBHBIX U HOBBIX 0YaroB.

JlaHHBIA METOJ AJMUTENBHOM Tepamuu MOJTYy4HI
ofliee Ha3BaHUE «IIpemapaThl, U3MEHAIONINE TeUeHHE
paccestHHOTO cKieposa» ( [INTPC).

Cpenu npenapaToB NMepPBOil TUHUU :

Nurepdepon — B-1b (mo 8-9,6 MME wiu 250 Mkr
4yepe3 JIeHb TOIK0KHO)

Untepdepon — f-1a moakoxuo (1o 44 MxT 3 pasza
B HEZICITIO)

I'matupamepa amerat (mo 20 Mr KaXAbli JCHB
MTOJIKOYKHO).

Tamupamepa ayemam( Konaxkcom) -CHHTETHYE-
CKUH TOJMMEp M3 YeTBIpeX aMHHOKHCIOT: L- ama-
HuHa, L-rnytamuna,L-nmu3nnaul-tuposuna. Ipu pery-
JISIPHOM BBEJEHUM TMpernapara HHIYIUPYETCS POCT
KJIOHA CHEeNU(UYHBIX KICTOK, CIIOCOOHBIX IOAABISATH
ayTOMMMYHHYIO PEaKIIMIO Yepe3 MPOTYKITUIO POTUBO-
BOCTIAJIUTENBHBIX IUTOKUHOB. [Ipeamonaraercsi, 4To
MENTH/IBI, BXOASAIIUE B COCTAB KOMAKCOHA, BBI3BIBAIOT
HHIYKIMIO TOJIEPaHTHOCTH, CHIKCHUE TIPOTYKIINU aK-
TUBAI[MOHHBIX MUTOKAHOB. [[03UTHBHBIE KIIMHUYECKUE
3(h(heKThI KoTTaKCcOHa MOATBEPKACHBI JTaHHBIMA MPT n
COXpaHSIOTCS JUIMTENBbHOE BpeMs - 5-10mer. Eske-
JTHEBHO TI/K B 03¢ 20 Mr (1 3armoHeHHBIH MTpUIT A1
UHBEKIUH) 1 pa3/cyT mpenmoYTHTEEHO B OJTHO U TO XKE
BpEMSI, ITUTEIHHO.

[Tpu HeahPeKTUBHOCTH NpenapaToB MEPBOU JIH-
HUU UCTIONB3YIOT MpenapaThl BTOPOH JIMHUU — HATAJIH-
3ymab ( mo 300 MT BHYTPUBEHHO KaleabHO MEIJICHHO
oJuH pa3 B MecAll ) u ¢puHroumoy ( mo 0,5 Mr omuH
pa3 B eHb B TabJIETKaX).

Hamanuszyma6b ceneKTHBHBIA MHTHOWTOP MoOJle-
KYJI aiTe3UU W aHTarOHUCT a-4-HHTETPUHOB, SBJISCTCS

HOBBIM TIPETIapaToM, IPUMEHIEMBIM IUIS JICUCHHUS T1a-
LUEHTOB C aKTHBHBIM PEMUTTHPYIOINM TedeHneM PC.
CBs3bIBasCH ¢ a-4-MHTETPUHAMH, KOTOPHIE BRICOKOIKC-
MIPECCUPOBAHBI HA TOBEPXHOCTH JICHKOIHMTOB (32 ¥C-
KITIOUYeHUE HEUTpOo(HIIOB), HaTalIM3ymMad MpeaoTBpa-
IIaeT WX CIOCOOHOCTh B3aUMOJICHCTBOBATh C MOJIEKY-
namuaare3ud (VCAM-1) u OCTECONMOHTHHOM, 4YTO
SIBJISIETCST HEOOXOJMMBIM YCJIOBHEM HPHUKPEIICHUS
JIEHKOIUTOB K moBepxHOcTH 3HAoTenud. Ilo 300 mr
BHYTPHBEHHO KaIleIbHO MEJICHHO OAMH pa3 B MECHILL.

B nHacrosiiee BpeMs NpOBOAUTCS. BHEAPEHHUE Me-
TOJla TPAHCIUIAHTAIIMU CTBOJIOBBIX KIETOK B CIydae
MIPOTPECCUPYIOMIETO TEUYCHUsS 3a00JeBaHUSA y JIOACH
MOJIOJIOTO BO3pPAcTa.

TaxuMm 00pa3om, B pe3ysIbTaTe MPOBEIACHHOTO 00-
30pa IUTepaTysl ObLIa MOKa3aHa TeTePOTeHHOCTH ITaTo-
Mopdororudeckoit kapTuHbl PC. OTH 0COOCHHOCTH OT-
PaKaroT B BEIPAYKEHHOW reTepOreHHOCTH KITMHIYECKIX
NIPOSIBJICHUI 3a00JIeBaHMs, TaK U EJUHYIO CXEMY Tepa-
ruu 60J1bHBIX. COCTOSIHUE CUCTEMBI 3HAaHHH O paccesiH-
HOM CKJIepo3€ B HacTosllee BpeMs TpeOyeT mpoBese-
HUS JAJIbHEMIINX HCCIIETOBAaHUM HA COBPEMEHHOM TEX-
HUYECKOM YpPOBHE.
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Abstract

The article examines the present methods of rehabilitation of patients in the acute period of ischemic stroke.
Analyzed are studies of foreign and domestic doctors, which shows a different approach to the conduct and selec-

tion of rehabilitation methods.
AHHOTAN NS

B nanHoO¥ cTaThe npecTaBIeHbl COBPEMEHHbBIE METOBI peadunTaluy OOJbHBIX B OCTPOM HEPHO/IE UILIEMHU-
4eCcKOro MHCyJbTa. [IpoaHann3npoBaHbl HCCiieIoBaHK 3apyOeKHBIX U OTEUECTBEHHBIX Bpayueil, B KOTOPBIX MOKa-
3aH pa3IMYHbII [TOJX0/] K MPOBEACHHUIO U BHIOOPY METOIOB peadMINTaIHN.

Keywords: rehabilitation, physical rehabilitation, ischemic stroke, acute period.
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Octprle 1epeOpoBacKyIsIpHEIC 3a00JICBaHUA TO-
JIOBHOT'O MO3ra SIBJIAIOTCS OJHOHM U3 BaKHEMINUX Me-
JIMKO-COLIMAIbHBIX MTPOOJIEM COBPEMEHHOTO 00IIECTBRA.
Tak, coriacHO CTaTHCTUYeCKOMY aHanmu3y [l], exe-
rogHo B Poccun nHCYnbTOM 3a001eBatoT npumepHo 0,5
MJIH. 4enoBek. Ha momo WIIeMHYeckoro WHCYJIbTa
npuxoautcst okoso 80%, ocranbHble 20% COCTAaBISIOT
pa3IMYHbIC KIMHUYECKHE (OPMBI TEMOPPAarHdecKOro
uHCyJbTa [2]. B nmocneaHue roibl HEYKJIOHHO YBEIH-
YUBAETCS YUCIO MHBAIHIOB IOCIe MHCYNIbTa. Tak, B
Poccun cpenn manmeHTOB, MEPEHECHINX HHCYIBT, K
TPYAOBOH JESITEIHPHOCTH BO3BpANIAIOTCS He Oonee 3—
23%, a 85% OGONMBHBIX TPEOYIOT MOCTOSHHOIN MEINKO-
COLMAIBHONW moaAepXkH. OTCYTCTBHE CBOEBPEMEH-
HOT'O BOCCTAaHOBHUTEJIBHOTO JICUEHHS BeJIeT K BOZHUKHO-
BEHHIO HEOOPAaTHMBIX aHATOMHYECKUX U (DYHKIHO-
HaAJIbHBIX W3MEHEHUH B opranusme 6oipHOT0. OTpoMm-
HBI SKOHOMHUYECKUH YIIepO TOCYIapCTBY, BBICOKAs
JETAIBHOCTh M JUINTEJIbHAS WHBAJMIU3aLUs HalueH-
TOB, IEPEHECIINX UHCYJIBT , AUKTYIOT O0Jiee JeTalbHOe
M3y4deHUe JIaHHOW NMPOOJIEeMbl 1 METOZ0B BOCCTAHOBH-
TeJIbHOTO JieueHus [3,6,7].

Lenbro peabumuTanyy B OCTPOM MEPHOE UILIEMHU-
YEeCKOro MHCYIJbTA SIBIISICTCS PaHHSsI aKTUBAIMS OOJIb-
HBIX, BOCCTAHOBJICHHE aKTUBHBIX ABIDKCHHUN W Tpeay-
MIPEXICHNE PAa3BUTHUS OCIOKHEHUH CBSI3aHHBIX C THIIO-
KHMHE3Ue M TATOJIOTHYECKUX COCTOSIHUM, U TeM
caMBIM, BO3BpalleHHe OONBHOTO K COIMANbHO-OBITO-
BOM NIEATETHHOCTH, CO3/IaHME ONTHMAIIBHBIX YCIOBHUI
JUIS €T0 CaMOCTOSITENTFHOTO TpeObIBaHNS B 00IIECTBE.
Crienyer OTMETHTb, YTO peaOWIIMTAIMs MOCIE WH-
CyJbTa TpeOyeT HeMaJlbIX yCUIIN, TEpIEeHUS HE TOJIBKO
CaMoro TmaiueHTa, HO M €ero OJU3KUX, KOTOpbIE
JIOJDKHBI OBITH TOTOBBI K JUINTEIBHOMY IIPOLIECCY BOC-

CTaHOBJIEHH 00JbHOTO. JIJIsl KQXKIOTO MaIleHTa IIpo-
JIOJDKUTENILHOCTh PeadMINTallui MHIANBUAYaJIbHA U 3a-
BUCHUT OT THUMA HMHCYJIbTa M CTENEHH €ro TAKECTH
[1,4,12].

Haubonee dacTto BCTpeyarOUIMMHUCS JIBUTATENb-
HBIMH HapyIIEHUSAMH ABJISIOTCS HapaIndy U ape3sl Co
CHIDKCHHEM CHJIBI M OTPaHUYEHHBIMU ABHKCHUAMU KO-
HEYHOCTEH, M3MEHEHMSIMH TOHYCAa M YyBCTBUTEJIHHO-
cru [1].

BonbImMHCTBO HMccneioBaTenei B CBOMX padboTax
YKa3bIBalOT HA BEICOKYIO 3HAUNMOCTh UIMEHHO (H3Hude-
CKHX METOIOB peabunuranuu. Kommieke ¢pusnueckux
yrnpakHeHui JedeOHoi rumHactuku U JIOK nomxeH
OBITH HampaBJIeH Ha yBeIWYEHHE 00beMa JBIKECHUI,
HOPMAJIM3aIHIO MOBBIIIEHHOTO MBIIIEYHOTO TOHYCa H
HOBBINICHUE CIIOCOOHOCTH K MPOHU3BOJBHBIM IBIDKE-
HUsIM Mbi . Ho, maske HecMOTpsl Ha JTOCTUTHYTHIE
ycrnexu B pa3paboTke (Gpu3uIecKrux METOJ0B peaduin-
Talluy, BOCCTAHOBJICHHE OOJNBHBIX , TIEPEHECUINX HH-
CYJIBT, TPEOYEeT YCOBEpIICHCTBOBAHHS U CO3JaHUs HO-
BEIX CIIOCO0OB peaduuraru [2].

Ha cerognsmHuii JeHb HIMPOKO MPUMEHSIOT H3-
BECTHBIE METO/bI KPUOTEPANUU, MUOPEKIAKCUPYIOLINX
TEXHOJIOTHH, B TOM YHUCIIE DJIEKTPOMAarHUTOTEpAIHH,
Ha anmapare pusnoTepanuu, napauHOBBIX 00€PTHIBA-
HUH ¥ KHHE3UOTEPaNH, KOTOPBIE OJIarONpHsITHO BIIH-
AI0T HAa BOCCTAHOBJICHHE TeUeHUs 3aboneBanus. Yamre
BCEr0, CIIACTHYHOCTH Y OOJBHBIX MOABIAETCA Ha 3-4-1
Heziesie OT Havyajla POSBICHUH KIMHUIECKUX CHMIITO-
MOB HHCYJNbTa, CHIDKas (yHKIHOHAJBHBIE TEKyIIHE
paccTpoiCcTBa B IOPAXKEHHBIX KOHEYHOCTAX [3].

B mHacrosimiee BpeMs IOPUMEHSIOT  METOA
TpaHCKpaHUaNbHOW MarHuTHoM Ctumysaiuu (TMC),
KOTOPBII ISl Hallel CTpaHbl ABISETCS OTHOCUTEIBHO



Norwegian Journal of development of the International Science No 28/2019 27

HOBEIM. B TO Bpems1, Kak Ha IPOTSHKEHUH YKe JUTATEITh-
HOTO BPEMEHH C YCIIEXOM ITPUMEHSETCS B 3apyO0eIKHBIX
CTpaHax. DTOT METOJ OTJIMYAETCS MPOCTOTOH BBITIOJ-
HEHHA 1 0€3011aCHOCTHIO TIPH JIF0OOM 3Tare BOCCTAHOB-
JeHns1 OOJBHBIX TOCIIE HIIEMUYECKOTO HHCYIITA. DTOT
MeTOZ OJIaTOIPHUATHO BO3IEHCTBYET Ha HEHTPAIBHYIO
HEPBHYIO CHCTEMY, CIIOCOOCTBYET MOSIBICHHIO HOBBIX
CHHANTHYECKUX CBS3EH B KOpE rOJIOBHOT'O MO3Tra, B TOM
quciie CTUMYJIUPYET TPAaH3UTOPHOE YCUJIEHHE PETHO-
HApHOTO MO3roBOTO KpoBooOpameHus [4]. [lepCrek-
TUBHBIM siBJsieTcs npuMeHeHrne TMC B HeBposioruu, B
9aCTHOCTH JJs PeaOWIUTAluK OOJIHBIX TOCHE IIe-
peHeCeHHOTO HHCYnbTa. llo mHaHHBIM 3apyOeKHBIX
UCCIIEIOBaHM, MOCIIE BO3IEHCTBUN Ha IOBPEXKICH-
HYIO TKaHb TOJIOBHOTO MO3Ta M Ha MPOBOJAIMINE ITYTH
Cepreil MarHUTHBIX UMITYJIBCOB CO BPEMEHEM OTMEda-
€TCsI TTOJIOKUTEIIHHBIHN Pe3ybTaT: MOBHIMACTCS AKTHUB-
HOCTh HEHPOHOB, 00Pa3yIOTCs HOBBIC MEKHEHPOHHEIC
CBSI3M, BOCCTAaHABJIMBAECTCS MPOBOJAMMOCTH HEPBHOMN
TKaHU W YJIYYIIAIOTCS JABM)KCHUS B Mapajin30BaHHBIX
KOHEYHOCTSIX. BakHOH OCOOEHHOCTBIO TpPaHCKpaHHU-
aJbHON MarHUTHON CTUMYJISILIAY SIBIISIETCS TO, UTO JaH-
Has IpoIleIypa AaeT MOJOKUTEIbHBIN Pe3ynbTaT Jaxe
TIPY TTO3THEM CpoKe Hadana peabmnmuranud. Takum 00-
pa3oM, TpaHCKpaHUaIIbHAs MAaTHUTHASI CTUMYJISIIHS SIB-
nseTcss TEepCHeKTHBHBIM HEHWHBA3HBHBIM  METOJOM
HEHPOCTUMYISIIAN C OONBIINM AHATHOCTHICCKHM U
TeparneBTUUECKUM MTOTEHLHAIOM [5].

Tax xe 3QPeKTHBHBIM SABIACTCS MCIIONB30BaHHE
KOMIUIEKCa «HHTepdenc “Mo3r — KoMmbloTep” U 3K-
30CKeNIeT» U TEXHUKU BOOOPaKEHUS IBHXKEHUS TS pe-
abuiuTanuu nocie uHeynpTa [6]. JlaHHBI MeTON Ha
OCHOBE 3JIEKTPOdHIIe(ATOrpaMMbI  TTO3BOJISIET OCY-
HIECTBIIATH OOPATHYIO CBSA3b MPH BHIMOJHECHUH BOOOpa-
J)KeHusl JBvkeHUd. Ilo naHHBIM HccneoBaHUs, OH-
JaH-pacriO3HaBaHUE BOOOpaKEHUS ABIDKCHHUA OCY-
MIECTBIUIOCH  KIacCH(UKATOPOM € MTOMOIIBIO
uHTEpdeiica «MO3T — KOMIBIOTEP». IK30CKEIET OCy-
MIECTBIISIT TACCHBHOE JIBIKCHHE B TIAPSCTHYHON KHCTH
o[ yIIpaBlieHHEeM HHTep(eiica «MO3T — KOMITBIOTEPY.
ITauuenTs! nosnydanu no 10 3aHATHH AJIMTENBHOCTHIO
45-90 mMuHyT B TeueHHe 2 Helelb. B pesynbrare BO
BCEX HAONIOJIEHUSX OB JOCTUTHYT TMOJIOKUTEIbHBIN
pEe3yNbTaT, KaKk B OTHOIIIEHUH BOCCTAHOBJICHUS JBUKE-
HUMH, TaK U ICECIIOCOOHOCTH U TIOBCEIHEBHOMN aKTUBHO-
ctu [5,8].

B 3apyOexHOil nuTepaType HMEIOTCS JaHHBIC
YCHEIIHOTO HCMOJIb30BaHUsI YPECKOKHOTO COCLEBU-
HOT0 3JIEKTpUYecKoro cTumyJsitopa (1 pa3 B AeHb B Te-
YeHHE 2 HeJeNb) y MAllMeHTOB C BEreTaTHBHOM IHC-
(yHKIMEH B OCTPOM TMEPHOJAC HWIIEMHUYECKOTO HH-
cynpTa [7]. JlaHHBI MeTOx OKazaics Oe30IMAaCHBIM,
3¢ GEKTHBHBIM M OTHOCHTENHHO HEIOPOTMM BapHaH-
TOM Teparuu JJisi CHIDKSHUsI BEPOSITHOCTH BO3HUKHO-
BEHUsI HAPYIIEHUH CEPJIEYHOT0 PUTMA, U MOT 3HAUU-
TEJIHHO CHU3UTh CMEPTHOCTh Ha paHHel (aze BocCcTa-
HOBJICHUS TIOCIIE OCTPOTO UIIEMHUYECKOTO MHCYIIbTA.

JIByMsI Ba)XHBIMH HAmpaBICHUSAMH CIHEIUpUIe-
CKOHM Tepamnuu HHCYJbTA SIBISIFOTCS HEHPONMPOTEKLUS,
T.c. TOAJCpXKaHue MeTabomu3Ma TKAaHUM MO3ra U 3a-
IIMTa €€ OT CTPYKTYPHBIX MOBPEKICHUM, U pernepdy-
3Ws, T.C. YIIYUYIICHUE KPOBOCHAOKCHUS OOJIACTH WIIC-
MUYECKOTO MOBPEKICHHS BELIECTBA TOJIOBHOIO MO3ra

32 CYET BOCCTAHOBICHHUS MPOXOIUMOCTH COCYAOB H
PO UIAKTUKHI

TpoMOooOpazoBaHusa. Tak, UMeeTcs CTaTHCTHYe-
CKH IOCTOBEPHOE MOJIOKUTEIHHOE BIMSHUE TIpeTapaTa
Mexkcukop (B mepBsle 2-4 mHS B/B KamenbHO 1o 200-
300 mr 2-3 pasa B cyTkH, 3aTeM B/M 1o 100 mr 3 paza B
CYTKH) Ha perpecc HeBpOJIOTHYECKOH CUMIITOMAaTHKY B
OCTPOM IepuoJie uieMuyeckoro mHcyabTa [8]. Ilpu
9TOM IIOJIOKUTEJIbHAS TUHAMHMKA HEBPOJIOTHYECKOTO
Jeduimra Mo cpaBHEHHUIO C IPYIIION KOHTPOIIS Xapak-
TepHa Kak JJIsl JBUraTelbHON cephl, Tak U Uil BOC-
CTaHOBJICHHS BBICIIMX NCUXHUYeCKHX (GyHKuuid. [Ipu-
MEHEHHE Ipenapara MEKCHKOp B OCTPOM MEpHOne
UIIEMHIECKOTO MHCYJIbTa JOCTOBEPHO CHIKAET YpO-
BEHb ITOBCEIHEBHOI 3aBHCHMOCTH MAlUCHTOB, MOBBI-
IIaeT WX COLMANBHYIO JaNTaIHI0 W KaYeCTBO KU3HU.
BkiroueHne mpemapara B KOMIUIEKCHYIO TEparuio
OOJIBHBIX C HIIEMHUYECKUM HHCYIHTOM CHIDKAET BBIpa-
YKEHHOCTh HEBPOJIOTMYECKUX HAPYIICHUN U yTy4llIaeT
TeueHHE PaHHETo peabWIMTalMoOHHOTO Tiepuoa [8].

W3BecTHO, 4TO HApyIICHUS] KOTHUTHBHBIX, MOTOP-
HBIX, BepOanbHbIX U Apyrux ¢yHkuuit [IHC cBszaHbl
CO MHO>KECTBEHHBIMU CHCTEMHBIMH H3MEHEHHUSIMU Me-
Tabonm3Ma HEeHpoHOB. [ WX ycTpaHeHHs HE00Xo-
JVUMO  HCIIONb30BaTh KOMIUICKCHI ~ MEpPOTPHATHH,
HAalpaBJICHHBIX Ha KOPPEKIHIO AncOaiaHca Bo30yxaa-
IOMIMX U TOPMO3HBIX HEHPOTPAaHCMHUTTEPHBIX CHCTEM.
Baumanme uccienoBarenei IpuUBICKaeT PoIb TOPMO3-
HOTO HEWPOTPAaHCMHTTEpA IJIMIMHA B MEXaHU3Max
ocTpoil nepebpanpHON HIeMuu. BpIsBiIeHa cHocoO-
HOCTh aMUHOKHCJIOTHI TJIMIUHA MPEAOXPaHITh TKaHH
IPU THUIIOKCHH, MHTOKCHKALMK WK penepdysun. Bos-
MOHO, UMEHHO Oyarojapsi TMIEpIOJISIpU3alMy 3Ta
AMHMHOKHCIIOTA 3alIMIIAET OT MOBPEXKICHHsT HEPBHYIO
TKaHb B YCJIOBUSIX THITIOKCUH. B 4acTHOCTH, B yCIIOBHAX
THIIOKCUH 1101 BIMSHUEM TIUIMHA HAOIIOAI0Ch yBe-
JIMYEHUE TTPOIOIDKUTEIBHOCTH )KU3HU HEHPOHOB KOPHI
rojoBHOro Mo3ra [11,16]. [IporuBonmemudeckmii 3¢-
(KT TIMIUHA MOXKET OBITh CBSA3aH C YJy4IICHHEM
MHUKpPOLMPKYJISIHN. He MeHee BasKHBIMM 11 PACKpBI-
THS. MEXaHW3MOB IMPOTEKTOPHOTO JAEHCTBUS TIIMIMHA
SIBUJINCH MCCIIE0BAHUS, TIOKa3bIBAIOIIHUE, YTO B YCIIO-
BUSIX, MOJICIUPYIOIIMX MPOMEXYTOUHYIO 30HY UILIEMHU-
YECKOro 04ara ¢ HOpMaJbHbIM YPOBHEM TJIFOKO3bI TJIH-
[MH MaKCHMaJIbHO 3()()EeKTHBHO MOJABIISET IPOLIECC
arrorrro3a [12,14].

3apyOeXKHBIMH Y4EHBIMH OBLJIO TIPOBEICHHOE HC-
clieloBaHme, olleHuBatolee 3¢ dexTuBHOCTH Llepedpo-
m3uHa (30-50 mu B Teuennel(0-21 gHs) B ocTpOM Iie-
pHUo/ie UILIEMUYECKOTO UHCYJIbTA B epBbie 72 vaca [9].
ABTOpBI OTMEYAIOT, YTO paHee NPUMEHEHHE JaHHOTO
JIEKapCTBEHHOTO TIperapara, oOycllaBiuBaeT Oojee
OBICTPOE BOCCTAHOBJICHHE HEBPOJOTHUYECKUX HapyIle-
HUl y OonpHBIX. Kpome HeHpompoTeKTopHOTO Aew-
ctBust, LlepeGponm3nH obecrnedynBaeT MeTabomHye-
CKYIO PEryjsiiuio, (pyHKIHOHAIBHYIO HEHpPOMOMYJIs-
LU0 U HEHPOTPOPHUIECKYIO AKTHBHOCTH IMOPAYKEHHOTO
ydacTKa TOJIOBHOT'O MO3ra, T.e. 00JagaeT MyJIbTHMO-
JanbHOCThIO[ 13].

Tak >xe B 0/IHOM M3 HCCIICI0OBaHUI U3y4aoCh, sB-
JISieTCs 1M KOMOMHUPOBaHHAs Teparust ¢ AJIbTEIIa3oin
n llepeOponu3uHOM 0€30mMacHOil M MOXET JH elle
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0oJpIIe CHU3UTh WHBAIHIHOCTH ITOCIIE OCTPOTO HIIe-
Mudeckoro uHCynbTa [10]. KoMOuHams qaHHBIX Jie-
KapCTBEHHBIX IpemnapatoB (110 30 MiT) BBOIMIACH Yepe3
1 gac mocie TPOMOOJIUTHYECKON Tepanmuy U B Jaib-
HeuimeM B TeueHue 10 aHel exenHEeBHO. ABTOpPBI OT-
MeJaloT, 9To KoMOuHarws Llepedponmsuna ¢ pekoMOu-
HaHTHBIM TKaHEBBIM aKTHBAaTOPOM IUIa3MHHOTI'€HA 0e3-
omacHa Uil JICYEHUS OCTPOro  HMIIEMHYECKOTO
MHCYJbTa. B TO ke Bpemst BO BpeMs Iepro/ia JeYeHUs
tonmpko Ilepebponusunom (10 mgHEW) 3HAYUTETBHO
OoJibllle MMAIIMEHTOB MUMEJH IIOJIOKHUTEIBHBIA OTBET B
MOKa3aTessIX HeBPOJOTMYECKOro craryca. Takum o0-
pa3oM, HUCIIONIF30BaHKE B JICYCHUN KOMOWHAITNH AJIb-
terutasbl u LlepeOponmsnHa sBisieTcs 0€30IacHOM, HO
6onee >pPeKTUBHBIM OCTaeTCs M3OJIMPOBAHHOE IPHU-
MeHeHue [lepeOponmznHa.

OnmanM u3 3 (HeKTUBHBIX U OE30TMIaCHBIX METOIOB
JICYCHUSI TIPH OCTPOM HIIEMHUYECKOM HHCYIBTE SBIIS-
€TCsl CTECHTUPOBAHUE BHYTPEHHUX COHHBIX apTEpHi,
KOTOpOE JOJDKHO OBITH IMPOBEAEHO B Ipeaenax Tepa-
MEBTUYECKOI0 OKHA. JTO MEpOIPUSTHE TPH OCTPOM
HIIIEMUYECKOM MHCYIbTE 3(PPEeKTHBHO U OE30MacHO B
paHHUE CPOKHU CIYCTS 6-8 "acoBoe TepareBTHYECKOE
OKHO y ONpEACNICHHOM, TIIATEIFHO OTOOpaHHOM
TPYIIIEl MTAUCHTOB M XapaKTePU3yeTCs] HU3KUMH I10-
Ka3aTeJsIMU MHCYIbTa, MHPAPKTA U JIETAIBHBIX HCXO-
JIOB B OrpKaifiem mocieonepannoHHoM repuoe [11].
YuuTeiBasg BBICOKHN PHUCK IMOOIMYECKUX OCIOXKHE-
HUH, cIIeTyeT B 00513aTeIFHOM MOPSAAKE IPUMEHSTD CH-
CTEMBI HpOKCHMaJ’IbHOﬁ 3alIUTHI TOJIOBHOT'O MO3ra mnpu
CTEHTUPOBAaHUM MHCYJIbT3aBUCUMON BHYTPEHHEH COH-
HoM aptepuu [15,16].

Takum oOpa3om, Ha CETOTHSIIHHHA JIEHb CyIIe-
CTBYIOT Pa3JIMYHBIC METOAbI IMPOBEACHUA pea6I/IHI/ITa-
o OOJBHBIX B OCTpOM IMEPUOAEC MIIEMHUYCCKOTO HMH-
cynbpTa. BeIOOp crmoco®a BOCCTAaHOBHUTEIFHOTO JieUe-
HUS OIpEeNeNseTcs, B MEPBYI0 OdYepelb, COCTOSIHUEM
0OJIBHOTO, a TaK JK€ CTENCHBIO MTOPaKEHUS] HEBPOJIOTU-
YecKnX (PyHKIWA. Ycmex BOCCTaHOBHTEIBHOTO JIede-
HUS 3aBUCHT OT MPABWIBHOM OpraHW3amny caMmoro pe-
AOWJIMTAIIMOHHOTO IIpoIlecca, KOTOPHIA BKIIOYACT B
ce0s KOMITJIEKCHBIH MMOAX0M;: HCIOIb30BaHHUE HECKOJIb-
KHX BUJIOB peaOWINTAIlMU U IPUBJICUCHUE Bpadeil pas3-
JIMYHBIX CHeHHaﬂLHOCTeﬁ K BOCCTAHOBUTEJILHOMY IIPO-
eccy.
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Abstract

In article the way of the combined grinding of materials is described, which is protected by the patent of the
Russian Federation. The multiple-factor experiment is performed; the regression equations, connecting the surface
microgeometry with elements of the combined grinding regime, are determind. The received data confirm a pos-
sibility of carrying out at the same time preliminary and final grinding of details on one machine tool with provid-
ing surface microgeometry, obtained as at traditional grinding, without replacement coarse-grained on the fine-
grained tool, what allows to increase a productivity of processing.

Keywords: combined grinding, machined surface, multifactor model, cutting regime, roughness, fine-grain

wheel, coarse-grain wheel.

1. Introduction

Among processes of workpieces machining the
important part in formation of quality of a processed
surface layer is assigned to grinding, which is continu-
ously improved by discretisation of the cutting surface
[1-3], texturing of grinding wheels by laser radiation
[4-8] and by an estimates of their influence on dynam-
ics of the processes [9] etc. High-porous grinding
wheels [10], the grinding wheels without a linking of
abrasive grains [11] are developed and investigated.
Use of the called tools allows to reduce considerably a
temperature in a cutting zone, therefore they are effec-
tively used at grinding materials, inclined to formation
of thermal defects.

Together with it also scientific researches for in-
creasing of efficiency of technological operations of
grinding by standard abrasive wheels, which cheaper
and find broad application in mechanical engineering,
are conducted. The processes of metals and alloys
grinding by standard abrasive wheels, depending on the
cutting regime, of the technological requirements to the
microgeometry of processed surfaces (to roughness),
are divided into preliminary and final. The task of pre-
liminary machining is a removing the main overmeas-
ure with the maximum possible productivity, and the
task of final machining — a shaping the required geom-
etry and the physic-mechanical state of the superficial
layer. Preliminary and final grinding depending on a re-
lease program of details, are carried out on one machine
tool (on one technological operation) with the substitu-
tion of the coarse on the fine-grain grinding wheel or
on two machine tools (on two technological opera-
tions).

In the first case after the preliminary machining by
a coarse grinding wheel the final machining by the fine-
grain grinding wheel is performed, what leads to a need
of replacing the coarse by the fine-grained grinding
wheel.

Is required an expending of a much main and aux-
iliary time on performance of technological operation,
removing of the coarse grinding wheel, mounting and
fixing the fine-grain grinding wheel on the machine
tool spindle, and so on. After the installation on the ma-
chine tool spindle the fine-grain grinding wheel is sub-
ject to balancing, and correction by a diamond pencil
during the several passes. After that the fine-grained
grinding wheel is adjusted on a given size. When the
machining is performed on two grinding machine tools
(on two operations), the substitution of the coarse on
the fine-grain grinding wheel is not required.

After the preliminary machining it is necessary to
move the workpiece to the second machine tool and fix
in a working position. The described methods require a
lot of auxiliary time, during which expensive manufac-
turing equipment stands idle, what leads to increasing
of the manufacturing cost of details. In addition, the
machining with using two operations requires a more
of a production area for machine tools and also of a
workers number.

The reduction of the workers number, the produc-
tion area and of an auxiliary time is possible to reach or
significantly to reduce, if the preliminary and final ma-
chining will be performed simultaneously on one grind-
ing machine tool in accordance with a new, so-called,
by method of combined grinding which is protected by
patent [12]. Elimination of shortcomings of the known
grinding technology is possible on the base of the com-
bined grinding.

2. Performance of the combined peripheral grind-
ing of a flat surface

The machining process by the combined grinding
wheel is perfomed as follows. The fine-grain 1 and
coarse-grain 2 grinding wheels (Fig. 1, a, b) are
mounted on the spindle 3 of the grinding machine tool
s0, that the coarse-grain grinding wheel 2 is situated be-
tween a front support 4 of the spindle and the fine-grain
grinding wheel 1.
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Fig. 1. Initial disposition of grinding wheels and workpiece on the machine tool before the machining (a)
and a start of the workpiece grinding by the coarse grinding wheel (b).

At such disposition of the grinding wheels the
fine-grain grinding wheel 1 is the most distant from the
front support 4 of the spindle. The annular gasket 5
eliminates contact of the abrasive material of both
grinding wheels. The workpiece 6 is mounted on a
magnetic plate 7 and disposed behind of the coarse-
grain grinding wheel 2 (we are looking from an opera-
tor 8, which whorks on the machine tool). For the pre-
liminary machining of the workpiece the machine tool

is adjusted to remove of the overmeasure Z , , for this
a spindle
1
\
S ] =
L 6
© a
\8 Pa
, _‘1/_/ @J ‘\
N — 74 \

ryyys

/
: - —
I | / I///////////////////’/// ‘05/9
‘

- O® G,

a

with both grinding wheels is moving downstairs
for a contact of the workpiece with a coarse-grain
grinding wheel 2. .As a result, the wheels 1, 2 and the
workpiece 6 occupy the initial position for the machin-
ing start (Fig. 1, a).

At the machining the spindle 3 with the wheels 1
and 2 rotates in the direction of the arrow D, (Fig. 1,
b), the workpiece 6 moves in the direction of longitudi-

nal D, and cross feed Dy, .

Fig. 2. Simultaneous machining with coarse and fine-grain grinding wheel (a)
and final machining with a fine-grain grinding wheel (b).

The workpiece 6 is periodically moved to the op-
erator 8, whereby the coarse grinding wheel 2 begins to
contact with the workpiece 6 along the entire height,
and then the fine-grain grinding wheel 1 comes into a
work.

The fine-grain grinding wheel 1 removes the over-

measure Z , for the final machining. In this position of

the wheels 1, 2 and of the workpiece 6 simultaneously
occurs the preliminary and final machining, i.e. the
combined grinding. At further discrete displacement of

workpiece to the left along the arrow Dsp the wheels 1

and 2 finish the preliminary and final machining of the
workpiece.

At high requirements to microgeometry of pro-
cessed surfaces, combined grinding is finished after an
additional pass of a fine-grain grinding wheel. During
the additional pass the coarse grinding wheel does not
concern workpiece (Fig. 2, b). Due to this, the final

grinding pass occurs without deterioration of surface
microgeometry by the coarse grinding wheel, which is
characteristic for the known grinding methods. At per-
forming of the additional pass the table with the work-

piece moves in direction of the arrow Dsp from opera-

tor 8 (Fig. 2, b). Based on the foregoing, the hypothesis,
that the combined grinding provides a surface geometry
no worse, than the traditional grinding by a fine-grain
grinding wheel, was proposed.

To verify this hypothesis experimental researches
of the roughness of surfaces, processed by the proposed
and traditional grinding method, were carried out.

2.  Experimental research method of the
surface roughness

At the combined grinding during experimental re-
search of the surface roughness two grinding wheels
were used, which were fixed on the spindle of a ma-
chine tool 3G71M.
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The preliminary grinding was performed by a
coarse grinding wheel 250*76*20 25AF46L8V5A2
GOST R52381-2005, GOST R52587-2006, and the fi-
nal grinding by a wheel 250*76*10 25AF90K8V5A2.
The cutting speed equal 35 m/s. At the traditional ma-
chining, the same machine tool, the same cutting re-
gimes and grinding wheels were used, but with the re-
placement of the coarse grinding wheel by the fine-
grain wheel.

To compare the microgeometry of surfaces sub-
jected to grinding by the traditional and proposed meth-
ods, experiments were conducted using the known

technology at the upper, main and low levels of inde-
pendent factors (Tab).

The steel 30XGSA with a hardness HRC 29,0 ...
35,5 was processed with using a coolant LACTVCA
WBA 5400. The mean arithmetic deviation of a profile
of the processed surface was measured by a device SJ-
201P (Japan). The planning matrix of the full multi-fac-

torial experiment N = 2° =8 was performed.

Table

Characteristics of independent factors

Independent factors

Levels and variation in-

Overmeasure t, mm | Longitudinal feed S,r,, m/min | Cross feed S, , mm/pass

tervals of factors

Code and values of factors

Code X X2 X3

Top level 0,015 14 6
Variation interval 0,005 5 2
Main level 0,010 9 4
Lower level 0,005 4 2

The thickness t of the overmeasure, taken off as a
result of a table pass, the longitudinal feed Sy, and the
cross feed S, of the workpiece, as the independent fac-
tors, were chosen.

4. Multifactorial model of the processed surface
roughness

The models of surface roughness in a function of
independent factors were obtained as a rezult of statis-
tical data processing of the multifactorial experiment
and the regression equation verification on adequacy by
using the Fisher criterion. The interactive influence of
the overmeasure thickness t and the longitudinal feed

Spron the parameter Ra is described by the equation:

Il o5

[ <o0,45
[ <035
Bl <025

R, = 0,1885+1,75t+0,0222S, . o)

The graphical interpretation of the equation (1) is
represented by a 3D-

XYZ surface-graph (Fig. 3), at the left of which
there is a column with four rectangles with numerical
values of the processed surface roughness. The surface-
graph has the different colors, what allows using the
named rectangles for determining of the mean arithme-
tic deviation of profile of the for determining of the
mean arithmetic deviation of profile of the processed
surface for an arbitrary combinations of overmeasure
and longitudinal feed.

Fig. 3. 3D-XYZ surface-graph of the interactive influence of the overmeasure thickness
and longitudinal feed on the surface roughness after combined grinding

The influence of the longitudinal feed Sy and the
cross feed Spon the roughness of surface, processed by
the combined grinding, is described by the equation:

R, = 0,0135 +0,0222S,, + 0,0481S, @)

The graphical interpretation of the equation
(2) is represented by a 3D-XYZ surface-graph

(Fig. 4), at the left of which there is a column of
six rectangles with numerical values of the treated
surface roughness. The interactive influence of the
cross-feed Sp and the overmeasure t on the. surface
roughness after combined grinding is described by
the regression equation:

R, = 0,1963 + 1,75t + 0,0481S; . 3
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The graphical interpretation of equation (3) isrep-  surfaces (Fig. 3) - (Fig. 5) testifies, that the greatest in-

resented by 3D-XYZ surface-graph (Fig. 5). The anal-  fluence on the

ysis of equations (2) - (4), of the 3D-XYZ graphical

I >056

Bl <0,55
1<0,45
<0,35
B <0,25
Il <0,15

Fig. 4. 3D-XYZ surface-graph of the interactive influence of the longitudinal
and cross feed on the surface roughness after combined grinding

microgeometry of surfaces, processed by the com-  the workpiece. On extent of influence on surface rough-
bined grinding method, does the longitudinal feed of  ness after longitudinal feed are situated a cross-feed,
then an overmeasure.

Bl >0,5
Bl <05
<04
B <0,3

Fig. 5. 3D-XYZ surface-graph of the interactive influence of the cross feed
and overmeasure on the surface roughness after combined grinding.

On extent of influence on roughness after longitu-  technological system as a whole. The 3D-XYZ con-
dinal feed are situated a cross-feed and the thickness of  tours-graphs (Fig. 6 a, b) are important, because on
overmeasure, removed during each pass of the table.  their basis a regime of combined grinding is assigned
The increase in of independent factors t, Sy, Sp causes  with ensuring of the requirements to a roughness and at
an growth of the roughness, what is explained by arise  providing the maximum process productivity.
in the external load on each cutting grain and on the
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Fig. 6. 3D-XYZ contour-graph of the interactive influence of the cross-feed
and the overmeasure on the surface roughness.

5. Analysis of the obtained results

The obtained mathematical models of microgeom-
etry and the information contained in the 3D-XYZ
graphs present the scientific basis for development of
efficient technological processes of the combined
grinding. As a result it was found, that the roughness
after the combined grinding is significantly smaller,
than at the coarse grinding wheel machining according
to the known method, what is explained by the using of
a tool with a larger grain size. At the same time, the
roughness of a surface, processed by the fine-grain
grinding wheel at known method, is lower on (6-8)%,
than at combined grinding, what is explained by the
simultaneous work of coarse and fine-grain grinding
wheel and by more dynamic activity of the technologi-
cal system due to the working of the coarse grinding
wheel. The using of the additional pass at the combined
grinding, during which only a fine-grain grinding wheel
works, leads to reduction in roughness till the values,
typical for the final traditional grinding.

Thus, the proposed grinding method allows simul-
taneously to perform the preliminary and the final ma-
chining of details on one grinding machine tool without
replacement of grinding wheels. The combined grind-
ing provides the microgeometry of the processed sur-
faces, as at final traditional grinding and allows signif-
icant reduction of main and auxiliary time for perfor-
mance of technological operation, what leads to
increasing of the machining productivity. The proposed
schemes of the combined grinding and the results of
roughness research of the processed surfaces are rec-
ommended to use at engineering of effective technolog-
ical grinding operations of responsible details.

6. Conclusion

1. A new method of combined grinding has been
developed, allowing simultaneously to carry out the
preliminary and the final surface machining on one
grinding machine tool.

2. The multifactor experimental researches are
carried out, the mathematical models, connecting the
roughness of processed surface with independent fac-
tors, are obtained, which serve as the scientific basis of
an effective processes engineering of combined grind-

ing.

3. The combined grinding provides the microge-
ometry of the processed surfaces as at the final tradi-
tional grinding and allows significantly to reduce a
main and auxiliary time on performance of technologi-
cal operation, what leads to increasing of the machining
productivity.
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BEPOSITHOCTD IOSAABJIEHUS CBOSI B PABOTE OPTAHU3AIIMOHHOM CYJIOBOM
CUCTEMBI, BBI3BBAHHOM Y®PEKTOM YCTAJOCTHU TP HECEHUU BAXTHI
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Kanouoam mexHuuyeckux Hayx,

6€OVUULL UHIICEHED YNPAGILEHUSL HO MPAHCNOPMHOMY 00eCneyeHUio
00O «I asnpom negpmo wienvg»

Abstract

The aim of the work is to identify the key components of the phenomena of "human factor” and to identify
effective ways to reduce its negative impact on the safety of navigator. The article deals with the features of the
functioning of modern automated control systems of the ship and the processes of interaction with them navigator.
It is shown that the problem of reducing the negative impact of the human factor is complex and should be solved
by simultaneously improving the technical capabilities of automated systems in combination with the training of
the crew. Special attention is paid to the study of probabilistic failure caused by professional deformation of the
"accumulated fatigue — effect” type during the watchkeeping. A mathematical model of the process of accumula-
tion of fatigue in the ship's specialist in the work place. The estimation of probability of failure in the organizational
system of Watch keeping is made and the working formula of calculation of coefficient of readiness of system to
such failure is offered. It is proved that the most affordable means of dealing with organizational failures is to
reduce the rate of arrival of the state of the ship's specialist in the limit "tired" state. In the organizational system
of watchkeeping, to remove the problem of failures due to fatigue of individual specialists, it is possible, for ex-
ample, through the constant coordination of the capabilities of the "human element™ and the requirements of the
workplace.

AHHOTALUA

HGHBIO pa6OTBI ABJIACTCA BBIABIICHHUC KIIHOYEBBIX COCTABIAOIINUX SIBJICHHH «YEJIOBEUSCKHI (I)aKTop» " o1pe-
JACJIICHUC 3(1)(1)6KTI/IBHLIX HyTeﬁ CHIDKEHUS €r0 HEraTMBHOI'O BIIMSHUS Ha O€30IacHOCTD MOpCILJIaBaHU . B craTtee
paccMOTpeHbI 0COOEHHOCTH TTporiecca (YHKIIMOHUPOBAHHS COBPEMEHHBIX aBTOMAaTH3MPOBAHHBIX CHCTEM YIIPaB-
JICHUA CYJTHOM U PO ECCOB BSaHMOHCﬁCTBHH C HUMU CYJTOBOIUTEIIA. HOKa3aH0, qTO npo6neMa CHHMXXCHUS HEra-
THUBHOI'O BJIIUSAHUSA YCJIOBCUCCKOI'O (baKTopa SIBIISIETCSI KOMITJIEKCHOM 1 JOJKHaA pelIaTbCa OJHOBPEMEHHBIM COBEP-
IIEHCTBOBAHUEM TEXHHUYECKHX BO3MOXKHOCTEH ABTOMATU3UPOBAHHBIX CHCTEM B COUYETAHUH C HOJIFOTOBKOﬁ
miaBcoctaBa. Ocoboe BHUMaHUE B paboTe YJEICHO UCCIICOBAHNE BEPOSTHOCTHOTO cOOs, BBI3BAHHOTO MpOdec-
CUOHAJIbHOM ,ue(bopMauﬂeﬁ BUA «HAKOIUJICHHAs YCTAJIOCTD — 3(1)(1)6KT» IIpU HECCEHUU BAXTHI. CocraBiieHa MaTeMa-
TUYECKasl MOACJIb NPOLECCa HAKOIIIICHUA YCTAJIOCTHU Y CYJAOBOI'0 CrieinajIncTa Ha pa60qu MECTE. HpOI/BBeZIGHa
OLICHKA BEPOATHOCTHU cbos B OpFaHI/I3aIII/IOHHOﬁ CUCTEME HCCCHUS BAXThl U IMPCATIOKCHA pa6oqaﬂ q)opMyna noa-
cyera KOS(];)(l)HHI/ICHTa TOTOBHOCTH CHUCTEMBbI K TAKOMY cOor10. Z[OKEBEIHO, Y10 HauboJee JAOCTYIHBIM CpCACTBOM
60p1;6]>I C OpraHn3alilMOHHBIMHA cOOsIMU SBIISIETCS CHYDKEHUE CKOPOCTHU MpUXoJa COCTOSAHUA CYyJOBOr'o Cieuain-
CTa B MIPCACIIbHOC «yCTAJIOC» COCTOAHUC. B OpFaHI/I3aHI/IOHHOﬁ CHUCTEME HECCHUA BAaXThl CHATH Hp06neMy C60€B,
06yCJTOBIIeHHBIX YCTAJIOCTBIO OTACIIbHBIX CIICUATINCTOB, MOXXHO, HAIIPUMED, 3a CUET IOCTOAHHOTO COTJIACOBAHUA
BO3MOYXHOCTEH «9IETOBEUECKOT0 IIEMEHTa) U TpeOOBaHMI K HEMY pabodyero MecTa.

Keywords: human element, human factor, accumulated fatigue, extreme situation, management efficiency,
accident, psychological factor, professional deformation, professional portrait, failure.
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Beenenne

Baxneimum HanpaBiieHUEM PEIICHUS 3a/1a4u 110
obecrieueHNnI0 OE30MACHOCTH TIJIABAaHUS CyAHA SIBIIA-
eTCsl CHIDKCHHUE BIIMSHAS TaK Ha3bIBAEMOTO «UEIIOBEYE-
CKOTI'O 3JIEMEHTa» Ha aBapUMHOCTh cynHa. [1o qaHHBIM
MO (Mopckort MexayHapogHoit OpraHu3arm)
okoj0 80 MpOIEeHTOB BCeX aBapuil HA MOpe MPOUCXO-
JIUT MO MPUYHMHE «IEeI0OBEYECKOI0 JIEMEHTay, T.€. CBA-
3aHO C OUIMOKaMM, JOIYIICHHBIMH YJICHAMH 3KHIIaXKa
CyJIHA WJIM CTICIMAINCTaMK OeperoBbIX ciyx0 obdecrie-
geHus. OnHako B ocTaBmmuxcs 20 mpoleHTax aBapuit
TaK K€ CKpPBITO BIUSHHUE «UEJIOBEUECKOTO JIEMEHTa».
OTO CBA3aHO C TEM, YTO NP BOSHUKHOBEHUH aBAPHH-
HBIX CIIy9aeB, HEOOXOAMMO YUYHTHIBATH, HANPHUMED,
«BKIan» cypoctpoutened. [1oaToMy cTeneHb OTBET-
CTBEHHOCTH «JEJIOBEUECKOTO 3JIEMEHTa» 3a aBapuu U
KaTacTpo(bl mpakTHdecku npudmmkaercs k 100 mpo-
LEHTaM, SBJISSICb OCHOBHOM NMPUYMHOM NMOMCKa MyTel
CHIYKEHUsI KOJIMYECTBA OIMMOOK «YEJIOBEUECKOro dJie-
MEHTa» TPH pa3pelieHny MpoOIeMHbIX (OIaCHBIX) CH-
Tyaunﬁ C IPUBJICYCHUEM ITPUHIHUIIA «BJIAACHUA CUTYa-
LIUSIMU.

VYcnemHoe penieHne MpoOJIeMbl COTNIACOBAHUS
TEXHUYECKOTO M IICHXOJIOTHYECKOTO (DaKTOPOB B CH-
CTeME HeCEeHH BaxThl, a TAK)Ke BOCTIPHUATHS HH(POpMa-
IIMH ¥ Pe3yJIbTaTOB 3TOH 00pabOTKU CyIOBOIUTENEM,
MOXXHO HaiTH JMIIb MPHU KOMIUIEKCHOM noaxoxe. Ilo-
9TOMy COCTaBJIEHHas MaTeMaTHdecKas  MOJElb
«HAKOIUIEHHS yCTanocTH — 3((exT» y BAXTEHHOTO CIIe-
[[aIrcTa Ha paboyeM MecTe, MOXKHO CUUTATh aKTyallb-
HBIM, W OOJaJarolUM 3JIEMEHTAaMH CYIIECTBEHHOM
Hay4YHOU HOBU3HOH U NIPAKTUYECKON 3HAUUMOCTH.

1. BeposTHOCTH €005l CHCTEMbI HECEHMSA
BaXThI IPH npodeccuonaIbHOM Aedopmanun, cBs-
3aHHOM € YCTAJI0CTBIO CyA0BOI0 CHELUATNCTA

[Ipn HeceHMn BaxThl C YacTUYHOHN MH(pOpMaIH-
OHHOM HEONpPEAENEHHOCTH CO3/AalOTCSl  CephE3HbIE
OTNaCHOCTH, KaK JIsl SKCIUTyaTalluu CyJHa, TaK W JJIs
HaBHTAI[UH, TOCKOJIbKY IEHHOCTh COOOIEHUs 00 yTrpo-
JKAIOLIMX CYZIHY OMACHOCTSIX 3aKJII0YaeTCs He TOJIBKO B
MIOJTHOTE COJIEPIKAIUXCS B HUX CBEACHUH, HO U B CBOE-
BPEMCHHOCTU HX MOJYYCHHUSA BAXTCHHBIM KOJIJICKTU-
BoM. JlanHyl0 mpoOiieMy B 3HAUUTEIHHON CTENEHU
MOJKHO HUBEJINPOBATh, €CIIM HApSIy C COBEPIICHCTBO-
BaHMEM TEXHUYECKOH 4acTH MH(GOPMAIMOHHBIX CH-
CTEM HCIOJIB30BaTh METOIBI HHTEIUIEKTyalIbHON 00pa-
00TKH COOOIIEHNH, TOCTYAIOIINX K CYZOBOMY CIIEIIH-
amucTy Ha ero pabouee Mecto. B aTOM cityuae
BEPOSITHOCTH HENpPaBWILHONW MHTEPIPETALMA IPUHHU-
MaeMBbIX KOMaH]] ¥ COOOIIEeHNH Oy/IeT CBeZieHa K MUHH-
MyMY ¥ OJHOBPEMEHHO TOSIBUTCSI BO3MOXHOCTH IPH-
HSTB TIPEJIBApUTENBHO PEIICHHE 110 oOecreueH o 0e3-
OIMaCHOCTHU MOpPCIJIaBaHUA B KaXIOM KOHKPETHOM
ciydae. bonee Toro, B psize cirydaeB Ha COBPEMEHHBIX
CyJax pemeHus HEMOCPEICTBEHHO MOXET OBITh MpH-
HATO WH(OPMAIIMOHHO-YIIPABIIOMEH cucTeMoil 6e3
BMCIIATCIIBCTBA BAXTCHHOTO CIICIIHAJIMCTA. q)yHKHI/H/I
BaXTCHHOI'O B 3TUX YCJIOBHUAX JOJDKHBI 3aKJIFOYATCA B
BBIOOpE OKOHYATEJILHOTO BapHaHTa JEHCTBHUMA, ONTH-
MaJILHOTO C €r0 TOUKH 3peHust. Takum o0pa3zoM, 3aiauy
obecrieueHnst 0€30MacHOl SKCIUTyaTallMd CyzxHa B
YCIIOBUSIX YaCTUYHOM HEONPeIeIEHHOCTH AaHHbIX, 110~
Jy4aeMbIX OT CYIOBBIX MH(OPMALMOHHBIX CHCTEM 32

CUeT BHEIPEHHs METOJOB HMHTEIUICKTYyalbHOH 0Opa-
OOTKH MOCTYMAIONINX COOOIICHUH, CTIOCOOHBIX TIOBBI-
CHUTh HH(OPMATHBHOCTH 3THX CHCTEM, MOXKHO CUUTAThH
AKTyaJIbHOM.

Jns onpenenenus Buna GyHKIIMOHAIHHON TOTOB-
HOCTH CYIOBOW XOJOBOIl BaxTHl K oOecneueHHIo 0e3-
OTaCHOM JKCIUTyaTallid U 0e30MacHOMY MoOpeIulaBa-
HUIO Cy/iHa OyJleM CYHMTaTh, YTO «YEJIOBEYECKOTO dJe-
MEHTa» W3 COCTaBa JTOM BaxThl  oONagaeT
npodeccHoHaNBHON eopMarieii, CBI3aHHOW C €ro
ycranocTeio. IlycTs «4enoBeueckuil aneMeHT» U3 co-
CTaBa XOJOBOH BaxThl ()YHKIIMOHUPYET TaK, YTO €ro
MIOBEACHHE ONMCHIBACTCS CIyYalHBIM IIPOIIECCOM
X(t) € X(t). Mycrs manee B mpouece X(t) € X(t),
TIOBE/ICHHE «YEJIOBEYECKOTO JIEMEHTa» ¢ Ipodeccro-
HaJBHOM JedopMareil OT HaKOIUICHHOW YCTaloCTH
IIpyu BOCHPUATUN KOMAaHJ U JaHHBIX C pa6oqero MECTa
B MOMeHTt, XapakTEepuU3yeTCsa CJICAYIOINUM BEJINYU-
HaMHu:

- ti - CHy‘IaﬁHLIMH MOMCHTAaMH, IMOABJICHUSA OIIH-

OOK y «4YeJIOBEYECKOr0» DIIEMEHTAa NPU BOCIPHATHH
WHPOPMALINH;

- ti - CHy‘IafIHLIMPI MOMCHTAaMH HCIIPABJICHUS

JTHX OIINOOK;

_U.

i — Clly4aiHBIM BpeMeHeM 0e3 OIHO0YHOro

BBIIIOJIHEHUS] KOMaHL;
- Vi — ClIy4ailHbIM BPEMEHEM UCIPABICHUS OLLIU-

0OYHO BBITIOJIHEHHBIX KOMaH]I.

Ecny B MOMEHT t «4eTTOBEUECKHI 3IEMEHT) HE CO-
BEpIIAeT OMNOOK NPH BOCHPHUSITHN HH(POPMAIMH U BBI-
TIOJTHEHUN KOMaH, TO OyJIeM CUMTaThb, YTO CIIydalHbIN

npomecc X(t) € X (t) B stor Moment HaxomuTECH B

COCTOSAHHUH H 0" Ecimu B MOMGHTt «4CIIOBEUYCSCKUH dIIe-

MEHT)» COBEpIAaeT OUIMOKY ITPH BOCTIPUSTHN HH(OpMa-
IIUM ¥ KOMaHJI, @ 5TOT MOMEHT MEHBIIIE YeM HHEePIHOH-

HOCTb CyaHa T, , TO OyJIEM CUMTATh, YTO CIIy4aiHbIH

nportecc X(t) € X (t) naxomures B cocrosmun H, . B

TEeX e CIIydasx, KOT/la «4eJIOBEYECKUH AIIEMEHT» CO-
BEpIIaeT OMIMOKY NPH BOCTIPUATHH HMHYOPMALIUH 1 KO-
MaHJl, a 3TOT MOMEHT OOJIbIIIe YeM peakIys CyJHa Ha

ynpasjienue 7, ., T OyJeM CUHTaTh, YTO CIIydaiiHbIH

nportecc X(t) € X (t) maxomurcs B cocrosmm H, .

Kpome Toro, HeoOXOAMMO MPHUHSATH, YTO BEIIMIHHA pPe-
aKIUH «JIEJIOBEYECKOTO JIIEMEHTa» Ha OIIMOKY BOC-
MpUATHS WHPOPMALNH WK KOMAHY SIBJISETCS TIOCTO-
STHHOUM BEJIMYWHOW U HE 3aBHCHT OT €T0 Mcuxodu3nye-
CKOTO COCTOSIHUSI, ONIPEEIISIEMOT0 PO eCCHOHATBHON
nedopMmareit, 00ycioBIEHHON YCTaIOCThIO.

C mo3uiuu  obecrieueHUs: 0€30MacHOCTH TIpU
HECCHUH BaXThI U3 TPEX COCTOSHUMA MOBEJCHUN «4eTI0-
BEUYECKOT'0 2JIEMEHTa», B KOTOPBIX MOXKET HAXOAUTHCS
CYJOBOH CIIEI[MaTiCT Ha pabodeM MecTe, OMACHBIM

CJIeAYCT CHUTATh JIMIIb COCTOSAHUC HZ , [IOCKOJIbKY B

9TOM COCTOSTHHH YK€ HEBO3MOXKHO M30exarh cOOos B
paboTe CyZ0BOI XOIOBOM BaxThl, @ MOXHO JIUIIh MH-
HUMH3UPOBATH MOCIEACTBHS OT 3TOTO COOSI.
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Ilpu Takoi OIEHKE IEATCIBHOCTH «YCIOBEYC-  BOCIPHATHS HH()OPMAIMM M COOTBETCTBYIOIIUX KO-

CKOTO DJIEMCHTa» B COCTaBE BaxXThl (DYHKIIMIO TOTOBHO-  MaHJ MOYKHO IPEICTABUTh CIICIYOIIHNM 00pa3oM:

CTH K cOOI0 CYZOBOW XOIIOBOH BaXThl OT OMIMOOYHOTO

k(t,r,,,)=P[x(1)e H, v H ] D

don

Jns hopmanbHOTO onpenenacHus QYHKIMH TOTOBHOCTH K OIIMOOYHOMY BOCHPHUSATHIO HH(pOpMaIuu ¢ pado-
Yero MecTa U KOMaHJ, MOCTYMAIOUIUX 0 YIPABJISIONIeH BEPTHUKAIH K «UYEIOBEYECKOMY JJIEMEHTY», B MEPBYIO
ouepeib, CICAYCeT HATH MaTeMaTHYSCKYIO 3aBUCUMOCTbD, KOTOpasi Oy/IET OTpakaTh TOTOBHOCTh K COOO B paboTe
CYJIOBO#1 X0JI0BO# BaxThl. J[J1s1 3TOr0 HEOOXOIUMO, HCIIOJIB3Ysl BAPUAHTHI MOBEACHUS «UCIOBEYCCKOTO FIEMEHTa»

cdpopmymupoBaTh popmanbHoe onucanue nokasarens K(t, T()un) . Tak ¢ yuerom (1) k03¢ UIMEHT TOTOBHOCTH K

c06010 B paboTe CyIOBOI XOA0BOM BaXTHI IIPH OIIHOOTHON IEATEIFHOCTH OTHOTO CIIEIIAIICTA C TTIPOo(ecCHoHab-
HOU neopMmarnmeii, 00yCIIOBIEHHOH YCTaJIOCTHIO MOXKHO 3aICATh TaK

k'(t,7,,)=1-k(,7,,) = P[x(t) € H,]

01 on

Iycts nanee E; — coGritne, cocrosimee B ToM, uTo MoMenT cGost B paGote Baxtel { Haxomutbes mMexay f

)44 ti H t—ti >Ty, T € { ecTe MOMEHT OIMOOYHOI AEATEIHPHOCTH «UEIOBEUYECKOTO 3JIEMEHTA ITOCIIE ero i-0i

ommnOku. Torga, O4EBUIHO CIIETYeT, IYTO

k*(t,r,,,)= plx(t)ye H,]=P[x(t)e v E ] 2
=X PE)
TpUYeM
P(E,))=Pit,<t<t, +V; tt,>7,, } ()

1=Ts0n

= P(y<t<y+dy)P(V,>t-1y)

Jl1 HaX0KIEHKUS BEPOATHOCTH P(y <t<y+ dy) HEo0XO0IMMO 3HATb IVIOTHOCTh PACIpeeICHUs] BpeMEHU

paboThI «YEIOBEYECKOTO IEMEHTa JI0 N-0i ero oIMOKY IIPH BOCIIPUATHH HH(OPMALIUH ¢ pabouero MecTa Milu
KOMaH/Jl, MOCTYHAIOMIMX 110 BEPTUKAIM YIPaBIeHHs. DTO THIIMYHAS 3a/1a4a BOCCTAHOBIICHHUS U MIOATOMY JHO0OH

MOMCHT tn MOJXHO IIPEACTAaBUTH TaK

t,=U +(V,+U)+ WV, +U)+..+(V,  +U,) (4)
n n-1
=S U, +>V,
k k

Ilycts Fl (t) , fl (t) - (pyHKIMS ¥ TUTOTHOCTD pacIpeeNeHHs BETHINHbI Ui ,a F2 (t) , f2 (t) — ¢yHKIHA U
IUIOTHOCTD PaCIpPEEIICHUs] BEIMYMHbL Vi 1pu MoOKIX 3HaueHuAX | . TOrIa IIOTHOCTH BEPOATHOCTH CITydaifHOM

BEJIMYUHBI tn cJelyeT UCKAaTh KaK CBEPTKY QYHKIIUH BUIA

o, (1) = [ £ fi ()] ®)
ERAG G ARG

X
IJic CHMBOJ  SIBISIETCS 3HaKOM cBepTku. Ecim manee k BhIpaxkeHHIO (5) MPUMEHHTH MpeoOpa3oBaHUE
Jlannaca, ToO MOXHO HalTH

2, =[£],[£6)],, (©)

rac
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@, (s) = F(exp—st)@n(t)df, @
fl(s)if(cxp— st)dt,

fi(s) = [(exp=s1) £, (s)dr

Tornma BeIpaskeHue (5) MOXKHO TIEpENIcaTh CISAYIOMNM 00pa3zoM

=2y,

PE)= [ oM[L-F,t-y)ky

0

t ®)
=[a(N[1-F, t-y) by

rac

1 mpuy>t-r,
F(t-y)=
Ft-y) mput<t-7,
[Moacrasinsist BeIpaxkeHue (6) B BeIpakeHHE (2) NOIy4YuM KOA(GGHUIUEHT TOTOBHOCTH K COOI0 HMACAIBLHOM 110

MEPCOHATY CUCTEMBI HECEHHUS BAXThI MIPU HAIMYHH B €€ COCTABE «UEJOBEUECKOT0 IEMEHTA» ¢ DIIEMEHTAMH PO-
(beccronanbHON MedopMaIni, CBI3aHHON C YCTAIOCTHIO CYOBOTO CIICIIUATHICTA!

Kt 7) =D [0,()[1-F, t-y)]dy

i=1l o

=[h(y)[1-F, (t-y)]dy

T'ne

0
h(y)=2> (1)
i=1
Ecimm JaJIE€ BOCIIOJIb30BAThCA HpeO6pa30BaHI/I€M J'Iarmaca, TO OKOHYATEIHFHO MOXHO HAUTH:

k*(s)=h(s)[ @/ s)—F,"(s)]

rac
h©) = > a1 ) =2 [1©)] [16)],
=1,(8)/ L~ £,(5) £2(5))

()= | (exp—sy) R (y)dy

Toon

= T (exp—sy)F; (y)dy

Toon
B MPAKTUYCCKUX pacyeTax q)yHKI_[I/II/I TOTOBHOCTH CHUCTEMBI BAXThl C «UCJIOBECYCCKUM BJIEMEHTOM), ITOJABEP-
JKEHHOI'O HpO(l)eCCPIOHa.TIbHOﬁ He(bOpMaHI/II/I, CBSI3aHHOM C YCTaJIOCThIO ClICUAJINCTA, KOr'/lda JOIYCTUMO CUHUTATD,
4To

f,(t) = Aexp— At
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f,(t) = uexp— i

MOJKHO HAWTH BBIPKCHUS A1 GYHKIUH

f.(s) = /’LT (exp— st)(exp— st)dt

=A/(s+A);

f,(8) = 4/ (S + p0);

F(s)= T (exp—st)(exp— ut)dt

Toon

:(exp - :le-z)on) / (S + ;Ll)

1 NMOJIYYUTHh OKOHYATCIbHOC BBIPAKCHUC IJI (l)yHKIlI/II/I TOTOBHOCTH CUCTCMbI HCCCHUSA BAXTHI K C6OIO, 3al-

CaHHOC TaK:

k*(sl Tz)on) = (/lL exp_ /urdon) / S(S_'_ﬂ’ + /u) '

I[anee Y4uThbIBasd, 4TO

k(s,z,,)=1/s-k’(s,7,,)

(YHKIHS TOTOBHOCTH BaXTEHHOMU CITY>KOBI K cOOF0 B paboTe OyIeT UMeTh CICIYIONTHIA BUI;
1 mpu t<z,  ;

kt,z,,,)=

l_ (/1 exp_ qu.()on)'

[1_ exp_ (j' + lu)(t ~Toon ] / (ﬂ' + lu) npu t>Tz)on

Tpu nokasatensupix 3akonax 1, (t) = Aexp—Atu f,(t) = g exp— st xo>ddurment rorosrocTH Kk c6or0

B pa60Te Cy,I[OBOﬁ XO,I[OBOﬁ BaXThl C KYCJIOBCUCCKHUM 3JIEMCHTOM» OTATOIICHHBIM HpO(l)CCCPIOHEU'ILHOfI z[e(bopMa—

LMEH, CBSI3aHHOM C yCTAJIOCThIO MOYKHO 3aIliCaTh TAK:

k(e0,7,,,) =k =1 (Aexp- uz,,) | (A-+ )

[omy4yenHas (GyHKIHS TOTOBHOCTH K COOIO CyIIO0-
BOM XOJIOBOI BaxThbl k(oO, T()on) B CBOKO O4Yepelb M03-

BOIIIET JOCTaTOYHO MPOCTO ITONYYUTH KOHKPETHEIC
3Ha4eHus ko3¢ dunuerra roroBHOCcTH. B paMkax cymie-
CTBYIOIINX CTAHIAPTOB WU C YYETOM PEKOMEHIAIUI
koHenuyn TQM wuaeanbHyI0 OpraHU3aIMOHHYIO CH-
CTEMY HECCHHSA BAaXThl MOXXHO IMPEACTABUTH, KaK 06'13-
CANHCHUE TPEX OPTraHU3AIMOHHBIX KOMIIOHCHT. HpI/I
3TOM 0c000€ 3HaueHHe B OPTaHWU3AIMOHHOW CHUCTEME
HECEHUS BaXThl UIMEET CYIOBOM MepcoHall. YeIoBeK sB-
JsIeTCs LEHTPaTbHON (DUTYPOH B OPraHU3aIIMOHHOM CH-
CTEME HECEHUs BaxThl, IPU ITOM MOJJEPKAHUE COCTO-
STHUSL O€30IMIACHOCTH CY/JHA HAYMHACTCSA W 3aKaHYHBA-
€TCsI YeJIOBEKOM, T.€. OH OJIHOBPEMEHHO U CyOBEKT, U
O0BEKT OpPraHW3alMOHHOTO yHpaBieHUs. UToObI
CHPABIISITECS C OBICTPO MEHSFOIIUMIECS TPEOOBAHUSIMH
K IIepCOHANTy XOJ0BOM BaXThl OH JIOJDKEH YMETh ajiarl-
THPOBAThCS, pPa3BUBas y ceds TpodecCuoHaIbHBIE
HaBBIKK. [Ipobnemy amanramuy BaxTEHHOTO IIEPCO-
HaJia HEeJIb3s PEeIIUTh 0€3 METOIUK TI0I00pa CIIeITnaIH-
CTOB Ha ompezaeneHHoe padbodee MecTo. OHA U3 METO-
JIIK TIog00pa MOXKET ONMMPAThCs Ha JOMYIICHUE O TOM,
YTO KaKJbIA YWIEH KOJUIEKTHBA CYJOBOW BaXThl, UMEET
«IOPTpEeT» CHELHATUCTa, KOTOPBIA XapaKTepu3yeTcs

psanoM mpodeccHoHaNBHBIX MoKa3aTeneit. C apyroi
CTOPOHBI, KaXxJ[0¢ paboyee MeCTO, «BBIIBUTACT» PsJ
TpeOOBaHUH K CHEUAIHNCTY WIN UHBIMU CIOBAMH TaK
xe obnamaer «moprperom». M3 cooTBeTcTBUS NIepeyuHs
MoKazaTeNel creunuaiiucTa u TpeboBaHuil pabodero
MECTa, OUCBHUIHO, YTO MNPOU3BOAUTCIIBHOCTh TpyJa U
aTrMoc(epa B BAXTEHHOM KOJUIEKTHBE OYAYT 3aBHCETh
OT TOT0, HACKOJILKO BO3MOXXHOCTH Ka)KI0TO CIIeIHaI-
CTa, OTPaXEHHBIE B €0 MOPTpeTe, OyAyT YUTEHBI MIPH
pacnpeneneHuu pabounx MecT. B mmeansHOM ciydae
MIOPTPET pabovero MecTa JIOJKEH MOJTHOCTBIO COOTBET-
CTBOBATh NOPTpETY crnenuanucta. Kpome roro, aist a¢-
(eKTHBHOTO (PYHKIIMOHMPOBAHUS BAXTEHHOTO KOJUIEK-
THBA BRXHBIMH SIBJISAIOTCSI HAlPaBJICHHOCTD JEHCTBHI
U MOTHBAIMsI, KOTOpblE B KOHEYHOM HTOTE OIpeie-
JISIFOT, HACKOJIBKO BEPHO IEPCOHAJI OLICHUBAET pa3iind-
HBIC CUTyallih, HACKOJIbKO OH TOHKO HAY4YHJICA Heﬁ-
CTBOBATh B HUX, HACKOJIBKO I'OTOB OTB€YATh 34 TO, YTO
crenan.

BezonacHoe u a3 dexTHBHOE QYHKITMOHUPOBAHNE
OpFaHHSaHHOHHOﬁ CHUCTEMBI HCCCHUA BAXThI HEC MOXKET
ObITH 00eCIIeueHO, eCcin BaXTCHHBIH TTOMOIIHHUK Karlu-
TaHa, BO3IJIABIISS OTY OPTaHU3ALHOHHYIO CHCTEMY, HE
BO3bMET Ha cels nuaepckux QyHkuuid. OpraHn3anm-
OHHBIE CHCTEMBI yIIPaBJIEHUs HE CIIOCOOHBIE PaboTaTh
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06e3 muaepctBa. bonee Toro, nmaepckue GYHKIAN
HEIb3sl ICJIETUPOBAaTh MHAYE, YEM BMECTE CO BCEMH
OCTalbHBIMU JOJDKHOCTHBIMH OOS3aHHOCTSIMH. Bax-
TCHHBIN IOMOIIHHUK, KOTOPBIA HE MOXET MM HE XOUeT
CTaTh JIUJIEPOM, BEAET CBOE CYAHO K aBapuH WM K Ka-
tacTpode. ABapus nin KatacTpoda Mpu TAKOM BaXTeH-
HOM IIOMOIIIHHKE - 3TO TOJIBKO BOIIPOC BpeMeHH. JIu-
JIEpCTBO BAaXTEHHOT'O IMOMOIHHKA HAIPSMYIO CBS3aHO
C OTBETCTBEHHOCTh M HEOOXOJMMOCTBIO JIOYIUBATHCS C
yuetoM crienuuku cutyaruid. [loaTroMy noyuuBarth
BaXTCHHOT'O TIOMOIIHMKA HY)KHO HENpPEpBIBHO, a 00y-
YeHHEe CIIe[yeT CclejaTh YacTbio Mpoliecca HECeHUs
BaxThl. [Ipn 3TOM HeceHne BaxThl CTAHOBUTCS TOPA3/I0
3¢ dexTuBHEE OTHOBPEMEHHO oOecreunBas OBICTPBIN
POCT KBATU(UKAIIMA 1 OOJIee TOTO MOSIBISETCS CTUMYJT
K yaeOe, KOTOPBIH BeIeT K COBEpPIIICHCTBOBAHUIO CaMOH
JMYHOCTH BaXTEHHOTO TIOMOIIIHHKA.

OObeauHeHNe ¢ TOMOIIBI0 orneparopa «M» cocto-
SIHUH BaXTEHHOT'O IepCOHaja W BaxTEHHOTO IOMOII-
HHKa, CBA3aHHBIX OTHOLLIEHUEM CIIAXKEHHOCTH, CO31aeT
OCHOBY MJIsl TOCTOSTHHOTO COBEpIICHCTBOBaHHA. B
TOXE BPEMsI OCHOBHOE MPOTHBOPEUUE OpPraHU3alMOH-
HOM CHUCTEMBI BO3HHKAET TOTJA, KOT/Ia HET ONpeesICH-
HOCTH B BOIIPOCE, 4UbsSl BOJSA PEaM3yeTCsl B TOM HIIH
MHOM ciydae. OJHaKO IPOTHBOPEUNE CHUMAETCSI, €CITH
KallUTaH Cy/AHA, ACIErHpysl MOJTHOMOYHS BaXTCHHBIM
TIOMOIITHUKAM, 33/1a€T ONpPEIEIICHHbIC PaMKH IS MX
JEITEIIBHOCTH, a BaXTCHHBIH IMOMOIIHHK, ICHCTBYS B
3aJaHHBIX paMKax, BOJICH NIPUHHMATh CaMOCTOSTENb-
Hble pelleHus. Jpyrumu cioBamy, IPAKTUKA OIPaHU-
YCHUS CaAMOCTOATCIBHOCTU BAXTCHHBIX ITOMOIIIHUKOB
JIOJDKHA COYETAThCS C MPAKTHUKOM MPEJOCTABICHUS UM
BO3MOXHOCTH L[eﬁCTBOBaTB CaMOCTOATCIIBHO, HO B
OTpaHMYEHHBIX KaIUTaHOM MPO(eCcCHOHANBHBIX paM-
Kax.

CoBpeMeHHasi TpaKTHKa HAa3HAYEHHH CYHOBBIX
CIEIUAINCTOB B OonblIel cTeneHn Oa3upyercss Ha
CyOBEKTHBHOM MOJXOJe K OLEHKaM HpodeccroHas-
HBIX HABBIKOB Yy TPETEHJICHTOB Ha 3aHATHE paboumx
MECT, a TAKOH (aKTOp KaK yCTaJIOCTh IIPH COCTaBICHUN
IITaTHBIX paclucaHuid BooOmie He yuutbiBaercs. Ilo-
3TOMY B WI€AILHOH MO EPCOHATY CUCTEME BaXTEHHOM
CJ'Iy)K6bI HC MCKIIIOYUCHBI ClIy4Yau TNOSABJICHUS BAaXTCH-
HBIX  CIENUANINCTOB, oOJamammux  (EHOMEHOM
«HaKoIuieHHe ycranoctu — 3ddexr». Torma ommbdou-
HOC BOCHIIPHUATHEC KOMaHAbI I 3aTOPMOKCHHOCTD IIPpU
WCIIOJIHEHNH 3TOH KOMaH/Ibl MOXKET IPUBECTH K COOFO
B WJACAIHHOH 10 IEpPCOHAy OpraHU3alMOHHON cH-
CTeMe HECEHMs BAaXThl, a TAaKOW cOOI B CBOIO oYepe/b
CIIOCOOEH CIPOBOLMPOBATH ABAPUHHBIN CITydai.

3aki0ueHne

CocraBneHHass MOJeNb Ipoliecca HAKOIUICHHS
YCTaJIOCTH Y CY/IOBOT'O CIIEIMAINCTa Ha paboueM MecTe
IIOKa3bIBACT, 4YTO HauboJee JOCTYITHBIM CPEACTBOM
OOpBOBI C OPraHU3AIMOHHBIMU COOSIMU SIBIISIETCSI CHU-
’KEHHE CKOPOCTH MIPUX0/IA COCTOSIHUS CYIOBOTO CIIEIIH-
aNucTa B MpeJesbHOE «ycTanoe» cocTosiHue. B opra-
HH3aHHOHHOﬁ CUCTEME HCECCHHUA BAXTBl CHATH IIPO-
Onmemy  cOoeB,  OOYCJOBJIEHHBIX  YCTaJIOCTBIO
OTZAEJBHBIX CIELHAINCTOB, MOXHO, HAIPUMED, 32 CUET
MIOCTOSIHHOTO COTJIACOBAaHUsI BOBMOXHOCTEH «delioBe-
YECKOro JJIEMEHTa» W TpeOOBaHUH K HeMy pabouero
MecTa.

HewnsbexHocTs BIMsHUSA dPQeKTa yCTAUTOCTH Ha
(YHKIIMOHNPOBAHNE HICATBHOM IO MEPCOHATY Opra-
HU3ALMOHHOW CUCTEMbI HECEHUSI XOA0BOH BAaXThl Tpe-
OyeT BEpOATHOCTHOH OILICHKH MOSABJICHUS cOos, 00y-
CIIOBJIEHHOTO TIpodeccHoHaIbHOM AedopMmarmeri Buaa
«HAKOIUICHHASI YCTaNOCTh — 3¢ dekT» XOoTsI OBl y 01I-
HOTO CYyJIOBOT'O CIIEIMAJIMCTa Ha €ro pabdodeM Mecrte
IIPY HECEHHUHU XOJI0BOI1 BaxThl. /11 OLIEHKH BEPOSITHO-
cTH c00s B OPraHU3aIlMOHHON CHCTEME HECEHHS BaXThI
B KBaJM(UKAIIMOHHOW paboTe mpeioxkeHa padbouast
¢dbopmyna moncuera ko3¢ (UIMEHTa TOTOBHOCTH CH-
CTEMBI K TAaKOMY COO}0.

Takum oOpa3om, mpodeccuoHanpHas nedopma-
IS BUJA «HAKOIUICHHAS yCTaloCTh — 3GQEKT» XOTs
OBl Yy OHOTO CYZIOBOTO CIICIHAJIIICTA Ha ero pabouem
MecTe INpH HECEHHWH XOJIOBOH BaXThl MOXKET OBITh
Y4YTeHA XOTsI OBl B BEPOSITHOCTHOM ILIaHE.
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Abstract

In this work are adduced the review and analysis of smart home hybrid mobile application security. It’s made
a guess that there is a possibility for an access to all smart home security and engineering systems from mobile
application. Because of it the mobile application security is one of the most important things have to be in smart

home systems.

The aim of this work is to generalize, analyze and show vulnerabilities from point of view of mobile applica-
tion security and also to offer decision for providing the highest mobile application security level against possible

interventions from the side of malefactors.

In this work also is adduced technical architecture of fault tolerant and crypto tolerant client-server mobile

applications.
AHHOTaLUA

B nannoit paboTe npeacrasiieH 0030p U aHATIM3 CHCTEM 0€30IIaCHOCTH THOPHUIHBIX MOOMIIBHBIX IPHIIOKCHUH
YIIPaBIICHUS] CHCTEMOH THITIA «YMHBIH 10M». [I0CKONIBKY MpeaonaracTcsi, 4To ¢ MOOMIIBHOTO TPHII0KEHHS BO3-
MOXEH JJOCTYII KO BCEM HH)KCHEPHBIM CHCTEMaM M CHCTeMaM 0€30MacHOCTH yMHOTO JIOMa, BOIPOC O€3011acHOCTH
CaMoro MOOMIIBHOTO MPHIIOKEHHS TAKXKE SBIACTCS OUCHb BAXKHBIM.

Lenpro nanHO# paboOTHI sABIAETCS 0000MNTD, MPOAHANIN3UPOBATH U ITOKA3aTh YSA3BUMOCTH C TOUKH 3PEHHUS
0e301macHOCTH MOOWJIBHOTO IMPUIJIOKEHHUS, a TaKkkKe HPEIIOKUTh PEIIeHHs JJsi 00eCHeYeHUs] MaKCUMaJIbHOTO
YPOBHSI 3aIUTHI IPUJIOKEHNS OT BO3MOXKHBIX BMEIIATEIBCTB CO CTOPOHBI 37I0YMBIIIIEHHUKOB.

Taxoxe B 3T0M paboTe MOAPOOHO OMMCaHa CXeMa OCTPOCHHUS OTKa30yCTOMYUBEIX M KPUIITOYCTOIUNBBIX KITH-

€HT-CEPBEPHBIX MOOMIIbHBIX TTPHIIOKEHUH.

Keywords: smart home, home automation, building automation, mobile application security.
KiroueBbie cioBa: YMHLIfI JO0M, CHUCTEMaA ,I[OMaLHHGﬁ aBTOMaTHu3aly, aBTOMaTu3alusAa 3,I[aHPII71, Oe3omac-

HOCTb MOOMIIBHBIX HpPIJ'IO)KCHHﬁ.

BBenenue

B manHO# paboTe paccMoTpeHa MacITabupyemas
APXUTEKTypa KIMEHT-CEPBEPHOrO MPHIIOKEHUS IS
MHOTI'OII0JIb30BaTENIbCKOM cucTeMbl yMHBbIN oM. [1pen-
JIO’)KEHBI BAapUAHTHl MACIITa0OUPOBAHUS, HCIIOJIb30Ba-
HUSl Pa3IUYHBIX METOJIOB ISl BOBMOXHOCTH obecrie-
YUTh MHOTOIIOJIb30BaTEIbCKUE TTOAKIIOYEHUS.

Taxke paccMOTPEH OJMH M3 BOIPOCOB Oe3omac-
HOCTH TIPIJIOKCHHS, TPSATIOKCHBI BAPHAHTHI MIH(PO-
BaHUI IaHHBIX M ayTCHTU(UKAIIMY HAa CTOPOHE cepBepa
Ha ocHOBe npoTokoia Kerberos u cxemsr Brioma.

1. ApPXHTEKTYpa KJIHEeHT-CePBePHBIX MO-
OMJIBHBIX NPUIOKEHU I
1.1. O01ee onmucaHue U APXUTEKTYPa CHCTEMbI

MBI nipearnonaraeM, 4To MOOMIBHOE MPHIIOKESHHE
YIPAaBJIEHUSI CUCTEMOM «YMHBII IOM» UMEET KIUEHT-
CEPBEPHYIO APXUTEKTYPY.

Ha cxeme Hmxe npejcraBiieHa y1o0Has 11 BOC-
NPUATHSL CXEMa KIMEHT-CEPBEPHOUN apXUTEKTYPBI:
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Puc 1. Knuenm-cepeepnas apxumexmypa Kpocc-niam@opmenHbix npuio#ceHuil

B sToM ciydae cepBep (WiH KiacTtep cepBEpOB)
SBIISICTCA LIEHTPAJIBHBIM YIPABIAIOUMM 3JIEMEHTOM
CUCTEMBI «yMHBIN 1oM». OH ke — XpaHWIHIIE JTaHHBIX
Jutst QYHKIMOHMPOBAHUSI CUCTEMBI U JUIS1 BOCCTaHOBJIE-
HUS UX B CITydae HEIITaTHOM CUTYyaIluH.

Best apxutekTypa sBiseTcs MacmTabupyemoi,
MOPTHPYEMOH, MHTeponepadbeabHOH, 0TKa30yCTOHIH-
BOH, Oe3zomacHoil. PaccMorpmM moapoOHee oOTKa3o0-
YCTOWYHBOCTH 1 O€30MaCHOCTD.

1.1. OTKAa30yCTOIYHBOCTH

OTKa30yCTOWIUBOCTh — CBOWCTBO TEXHUYECKOU
CHCTEMBI COXPaHITh CBOIO PabOTOCHOCOOHOCTH MOCTe
0TKa3a OJHOTO WJIM HECKOJBKHUX COCTABHBIX KOMIIO-
HEHTOB.

I'oBopss 00 0TKAa30yCTOMYMBOCTH CHUCTEMBI MBI
MOJpa3yMeBaeM OTKa30yCTOHYHMBOCTh IIEHTPAIBHOTO
KOHTPOJUIEPA, MTOCKOJBbKY OH — IIEHTPaJIbHOE U caMoe
BBICOKOHArpy>eHHOE 3BEHO CHCTEMBI, TaK WJIM MHAUe
MOAKOHTPOJIEHOE pa3paboT4yMKy. 37ech MOXKHO HC-
MOJIb30BaTh IPHHIUIIEI TocTpoeHus fault-tolerant cep-
BepHBIX apxurtekryp. [3], [4], [5], [6], [7], [8], [9]

V3HavaiapHO cHcTEMa «yMHBIH JOM» HE SBIISETCS
0TKa30yCTOMYMBOH, OJTHAKO HMCIIONB3YSI METOABI TOPH-
30HTAJIFHOTO MACHITA0MPOBAHUS MOXKHO CIENaTh ee
TaKOBOM.

PaccmoTpuM 2 BO3MOXKHBIX BapHaHTa pa3Melle-
HUS [EHTPAIBHOTO KOHTPOJUIEpa, KOTOPOE MpeIIoia-
raeTcsi B CUCTEME.

1.1.1. IleHTpajbHBIH KOHTPOJIEP — HAXOAUTCS
JIOKaJbHO BHYTPH CHCTEMBI.

Jpyrumu cioBaMM — 3a IEHTPAJIBHBIH KOHTPOJI-
Jiep OTBeYaeT KOHEUHBIH M0JIb30BaTeNb: Yalle BCEro B
TaKUX CJIydYasX IIEHTPaJbHBIH KOHTPOJUIEp pa3Melia-
eTCsI B TOM 3JIaHHH, BHYTPH KOTOPOTO OyIeT peann3o-
BaHa CHCTEMa «yMHBII JoM». CaMbIM pacIipoCTpaHEeH-
HBIM PEIICHHUEM SIBIIAETCS MAaCIITAOMPOBAaHUE CHCTEMBI

i0S
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JI0 OTKa30yCTOHYMBOW. DTO O3HAYAET, UYTO HEOOXO-
JUMO JTyOJIMpOBaTh LIEHTPAJIbHBIH KOHTPOJUIED Tak,
YTO IIPH BBIXOJIE €r0 U3 CTPOS B CHCTEMY BKIIIOYAJIaCh
IyOIUPYIOMIMA IIEHTpalbHBIH KOHTposuiep. Takxke B
OTAENBHBIX CIIydasX MOXHO JyONMpoBaTh aKTyaTOpHI,
JAaTYNKU ¥ TTHUN KOMMYHHKAIIH, HO, KaK TPaBUJIO, HA
MIPaKTHKE TaKHE PEUICHUE MOJIYYaloTCs UPE3BBIYANHO
TPOMO3JIKUMH M JOPOTOCTOSIINMH.

1.1.2. IleHTpadbHbIil KOHTPOJLJIEP OyaeT HAXO-
AUTCS HA y1aJIeHHOM cepBepe pa3padoT4muka B Aa-
TaueHTpe.

JlocTyn K UEHTpalbHOMY KOHTpOJulepy Oyaer
IPOUCXOJUTh U3 CHUCTEMbI «yMHBIN JIOM» KaK K yja-
JIeHHOMY cepBepy. OpraHu3aluio CepBepHO apXUTeK-
TYpBI B 3TOM ciiydae Oeper Ha ceOs pa3pabOTUHK CH-
creMbl. Hy’>KHO OrOBOPHUTBCS, YTO B 3TOM Clydae, IpH
HEOOXOANMOCTH TOJIH30BATENIO BCE KE MOXKET IOTpe-
00BaThCsl yCTAaHOBKA M HECIJIOXKHASI HACTPOMKA U032
1 MaplIpyTH3aTopa JIOKaJbHO BHYTPH CHUCTEMBI «yM-
HBII JOM», €CJI B3anMoAeHCTBHE 000pyI0BAHUS UIET
He 110 ipotokoiry TCP/IP.

[Tnanupysi BBICOKHE HArPY3KH Ha CHCTEMY, OOJIb-
110 KOJIMYECTBO OOpAllleHWH W BBICOKHE TPEOOBAHMUS
[0 BpEeMEHH JOCTYIHOCTH IIEHTPAJIBLHOTO CcepBepa,
HEOOXO0IMMO HCII0JIb30BATh APXUTEKTYPY, KOTOpAs Mo-
MHUMO OTKa30yCTOHYMBOCTH COOTBETCTBOBAsA ObI MH-
HUMAIBHBIM TpeOOBaHHUAM Tak Ha3siBaeMbIX high-load
cucreM (mox high-load monnmaroT BeICOKOHArpy»xeH-
Hyto cuctemy). [lonarus high-load u otkazoycroiyn-
BOCTB UIyT OOK 0 OOK. B kauecTBe pemieHus odecrede-
HUsI OJJHOBPEMEHHO W OTKazoycToiumBoctd u high-
load siBnsieTcst apXUTEKTYypa, B3sTask U3 peabHOTO IIPO-
€KTa aBTopa JaHHOI paboThl M M300paXKeHHas Ha pH-
CyHKe 8.

1 https://eclipsesource.com/blogs/2012/04/16/serving-mobile-devices-with-server-side-apps/

2 https://ru.wikipedia.org/wiki/OTKa30yCTOHINBOCTE
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Ha puc. 8:

Balancer Server — cepBep-0anaHCHPOBIIHK, K KO-
TOPOMY HIIyT BCE 0OpamIeHust. DTOT CEpBEp OCHOBAH Ha
HTTP-cepBepe nginx u ero OCHOBHAS I[eJb — OANaHCH-
pOBaTh Harpy3Ky, epeHanpanss 3alpockl Jajiblie Ha
HauOosee pasrpyKeHHBIN cepBep B JaHHBIH MOMEHT
BpPEMEHHU.

Request handler servers — cepBepbi-06paboTUrKu
3aIpOCOB, KAXKIBIA U3 KOTOPBIX UIACHTUYEH APYTOMY.
Ha kaxmom n3 cepBepoB HAXOIWTCS MPOTPaMMHBIN
KOJI MIPUJIOKEHNUS], KOTOPBIA MCIOIHSACTCS IIPU BBI30BE
KOHKPETHOTO cepBepa.

Servers with databases-masters — cepsep 6a3 nas-
HBIX JUTS 3aIMCH JaHHBIX, B KOTOPOH XpaHuTCs nHpOp-
Manusi O COCTOSIHUM CHCTEMBI, ayTeHTH(UKAIIMOHHbBIE
JTAaHHBIC MTOJIb30BATENICH 1 Ipyras nHGOPMAIIUS IS 10-
CTylla K CUCTEME ((yMHBIﬁ JOM» U BOCCTAHOBJICHUSA
JaHHBIX B CjIy4yac HEIITaTHOM CUTyaluu. IIJ'ISI qamie
BCETroO BOCTpe6OBaHHLIX JAaHHBIX TaKXC MOXHO HC-
nonk3oBath Redis — mporpammHoe obecrieueHue s
YCKOpPEHMSI YTEHHUS M 3alMCH Hanbosee BOCTpeOoBaH-
HBIX, TaK Ha3bIBAEMBIX «TOPSUNX», TAHHBIX.

Servers with databases-slaves — cepsep 6a3 naH-
HBIX, KOTODPBIH SIBIISIETCS] KOMHEH MpeAbIIyIIero cep-
BEpa, OJHAKO JaHHBIE B HEM IpeIHa3HAYECHBI TOJBKO
JUTSL YTEHUSL.

Taxoxe He cToWT 3a0BIBaTH O cepBepax, Ha KOTO-
PBIX HAaXOOWTCS MpOrpaMMHasi peaan3anns KOHCTPYK-
TOpa KpOCC-TUIAT(OPMEHHBIX MOOWMIIBHBIX IPHUIIOKE-
HUHM 1 uHTEpQENc MoIp30BaTeNs, MPH MOMOIIN KOTO-
poro  Oymer co3maBaThCsI M HACTPaMBaThCSA
MPHIOKEHUE 0] KOHKPETHBIN «yMHBIA TOM» (CM. pHC.
2).

Bce cepBepa 10KHBI HAXOAUTCS B OHOM JIOKAJb-
HOM CeTW I MUHUMM3AIMHM BpEMEHH OOpalieHus
MEXJy HUMH.

Taxoke pu IMUPOKKUX MaciiTabax pacnpocTpaHe-
HUsSL MOXKHO nocTpouts cucteMy CDN mo Bcemy 3em-
HOMY IIapy Uit o0ecriedeHns OBICTPOTO OTKJIHMKA OT
YIaJEHHOTO cepBepa.

3 https://ru.wikipedia.org/wiki/Content_Delivery Network
4 https://www.maxmind.com/ru/home

CeTp NOCTaBKH (M AUCTPUOYIHH) COAEPKAMOTO
(amrm.  Content Delivery Network wmm Content
Distribution Network, CDN) — reorpaduuecku pac-
npenenéHHas cereBas MHQPACTPYKTYpa, MO3BOJISIO-
11asi ONTUMU3UPOBATH JOCTABKY M JUCTPUOYLHIO CO-
JIepKUMOT0 KOHEUHBIM I0JIb30BaTeNsIM B ceTH MHTep-
HeT. HMcnonp3oBanue KoHTeHT-mpoBaiinepamu CDN
CIIOCOOCTBYET YBEITMUYCHUIO CKOPOCTH 3arpy3KH HHTEP-
HET-II0JIb30BaTeSIMUA ayAHO0-, BHJICO-, IPOTPAMMHOTO,
HUTPOBOTO H APYTHX BHIOB MU(PPOBOTO COACPKUMOTO B
Toukax npucytcTBus cetd CDN. 3

OcuoHo# npunun CDN — pa3BepTbIBaHNE UICH-
TUYHBIX CHCTEM B Teorpad)U4ecKd pachpeaelCHHBIX
JaTaneHTpax Uit MUHIMHA3AIUN BPEMEHU COCTUHCHUS
MEXIy YIPaBISIONIAMHU, UCIOTHATEIEHBIMU YCTPOM-
CTBAMH U LIEHTPAIIBHBIM CEPBEPOM.

Br16op CDN MOXeT MPOUCXOUTh MOCIIE OTIPEIe-
JieHus1 reorpaduu HaXOXJACHHUS ToJb30oBaTens mo IP-
ajipecy IpH ero NepBOM 0OpanieHUH K CHCTEME MIPH 110-
MOIIM CTOPOHHMX IMPOJIYKTOB, TakuX kak, GeolP2 ot
kommanui MaxMind.*

2. bBe3zomacHocTh rHOPUIHOTO MPUIIOKEHUS
2.1. O06mmue 0cOOEHHOCTH CHCTEMBI 0€30ITACHOCTH
THOPHUIHOTO NPHUJI0KEHUsI

BesonmacHOCTE CHCTEMBI WrpaeT BaKHYIO POJIb.
JleliCTBUTENHHO, 3alOydUB JOCTYI K CHCTEME «yM-
HBIA TOM», 3JIOYMBIIIJICHHUK MOT OBl YIPaBJIsTh 000-
pyZIOBaHUEM B JIOMe, YTO, O€3yCIOBHO, TOBIUSIO OB
Ha TIOKOH XHTeJeH 1 Ha 0e30MacHOCTh UX ObITa.

Paccmotpum 6oee moxpo6HO Hamry cuctemy. [1],
[2]

Kaxxnoe npunoxkeHue mpencraBiseT coOoi Imo-
TeHLMAJIBHYI0 YIpo3y Uil ee pazpaborumkoB. Ilpm
BMEIATENILCTBE XaKEPOB® OHM MOTYT JIMLIUTHCH,
HalpHuMep, YacTH IPUOBUIN OT MPOJAXXH KOHTEHTA, 110-
TEepsITh CTaTyC YHUKAJIBHOCTH NMPUIOXKEHHUs, H T.1. [To-
MyJISIPHOE TIPHJIOXKEHUE C Ha/Ie)KHOW apXHUTEKTYpPOM,
OoNbIIMM  (QYHKIIMOHAJIOM, XOpomeld rpagukoil u
IUIATHBIM KOHTEHTOM HMEET OOJIbIIUE IIAHCHI OBbITh
aTaKOBaHHBIM XaKkepaMmu. [[pHYMHbI aTaKu MOTYT OBITh

5 3neck u nanee «XaKepP», KKPUINTOAHATIUTHUK» U «3JIOYMBIII-
JICHHHUK)» - OTHO U TO K€ INOHATHUEC


https://ru.wikipedia.org/wiki/Content_Delivery_Network
https://www.maxmind.com/ru/home
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pasHBIMH: KOIMPOBAaHHE CTPYKTYPEI
B3JIOM IUIATHOTO KOHTEHTA U T.IL.

Crout TaKxe HOMHHTH O TOM, YTO HE CYIIECTBYIOT
abcomoTHO Oe30mMmacHBIX MpuiioxkeHnH. Kak mokasbl-
BacT IPAKTHKA, €CIIN 3JOYMBIIIJICHHUKAM IEHCTBH-
TENBHO HYKHO B3JIOMAaTh NPHIIOKEHHWE, OHU 3TO CIe-
naror. Ho B3710M B TakoM ciydae 3aiiMeT MHOTO Bpe-
MEHU U APYrHX pecypcoB. [TIaBHOW LENBIO CHCTEMBI
0€301acHOCTH SIBJISICTCSl 3aIlyThIBAHUE 3JI0YMBIIIICH-
HHMKa, YTOOBI OH MOCYMTAJ, YTO B3JIOM IPHIIOKECHUS
CJIMILIKOM TPYAOEMKHH MPOILIECC U OTKa3ajcs OT HEero.

Kak yxe roBopwioch paHee apXHTEKTypa KOH-
CTPYKTOpPa MOOWIIBHOTO HPHJIOKCHUS UMEET KINEHT-
CEPBEPHYIO CTPYKTYPY (cM. puc. 7). OCHOBHBIE KOMIIO-
HEHTHl KIMEHT-CEPBEPHOH apXHUTEKTYpHI: KIHEHT (B
HaIleM clydae MOOWIBHOE YCTPOWCTBO), cepmep (B
Hamiem ciydae Django-CMS cepsep, cepsep 0a3 naH-
HBIX ¥ CepBep-00padOTUYHK JaHHBIX), U CBSA3b MEKIY
HHUMHU JUIs TIepeady JaHHbIX.

Jyis 6e30MacHOCTH TPHIOKEHHS JTOJKHBI OBITH
0e301acHbIMU BCE YacTH apXMTEKTyphl. B aToM mapa-
rpade Oyner uccieqoBaHa KOMIUIEKCHAsl cHCTeMa 0e3-
OIaCHOCTH, CZelaH BBIOOp B OSB3y Hanbosee ONTHu-
MaJIbHOTO BapHaHTa M YKa3aHbl HEKOTOPBIE TTOAPOOHO-
CTH peanm3anuy. PemeHus OymayT paccMaTpHBaThCS
JUIS BCEX TPEX KOMIIOHEHTOB: 0E30IacCHOCTh YCTPOM-
CTBa, 0€30MTaCHOCTh CEPBEPHON YacTH M O€3011aCHOCTD
nepenavy JaHHBIX MEXTy HUMHU.

OcHoBHBIE TpeOOBaHMS K CHCTEME 0€30MaCHOCTH:

1. Cucrema 6e30macHOCTH J10JKHA obecriedn-
BaTh 3aIIUTY OT «IUN-time»-MaHuy I IHii, peBepc-uH-
JKMHUPUHTA.

2.  Cucrema 0€301acHOCTH JIOJDKHA JaBaTh
BO3MOXXHOCTh HIM(POBATH JaHHbIE W 00ECHeYHBaTh
0€301acHOCTh KOHTEHTa, 3arpyKEHHOT0 KJIMEHTOM Ha
cepsep.

3. CucrteMa 0€30IIaCHOCTH JIOJDKHA 00eCIeun-
BaTh OE€30MaCHOCTh BCEX YaCTeW apXUTEKTYPbl KOH-
CTPYKTOpPa KpoccIuiaT()OpMEHHBIX MOOWIIBHBIX TPHJIIO-
JKEHUH.

4, CucrteMa 0€30IIaCHOCTH JIOJDKHA 00eCIIeun-
BaTh 3alIMIIEHHOCTh CXEMbI TOKYIKH IUIATHOTO KOH-
TEHTA.

Cuctema 0e301IaCHOCTH JIOJDKHA pa3pabatsl-
BaThCsl KOMIUIEKCHO: HEJIOCTaTOYHO pa3padoTaTh mud-
poBaHME JaHHBIX 0Oe3, Hanpumep, pa3paboTku
00¢yckannu. B TakoM cirydae xakep MOXKET IPOYNTATh
MCXOAHBIA KOJI ¥ MOHATH anropuT™ mudposanus. [To-
CJIe - HECJIOKHO pacmnppoBath 3amM(ppoBaHHBIC JaH-
Hble. AHQJIOTHYHASI CUTyallMsi W C APYTMMH YacTIMHU
cHcTeMbl Oe30macHOCTH. [IpyriuMu cioBamH, cucTeMa
0€30MacHOCTH JIOJIXKHA ObITh, KaK Obl, ITOJIHOM.

PaccMoTpuM Jiajsiee BO3MOXKHBIE aTakh M BapH-
aHThl pealu3alMy 3allUThl JAHHBIX Ha CTOPOHE
YCTpOMCTBa.

TPUIIOXKCHUA,

6 Onucanue CocoaHTTPServer:

https://github.com/robbiehanson/CocoaHTTPServer
" CoryiacHO 06CyXIeHusaM Ha GopyMax:
http://stackoverflow.com/questions/13271624/can-ios-de-

[Moxpo6HO ¢ MeToaMu 00 yCKaIK KOa, TEXHO-
JIOTHSIMH AJIsI OTPAaHWYIEHUSI JOCTYTA K JaHHBIM IPHIIO-
KEHHs, CIToco0aMu XpaHeHHs KiIroueil mudpoBaHus,
0€30MacHOCTHIO TIepelavd TaHHBIX, 0€30MacHOCTHIO Ha
CTOpOHE KJIMEHTa U CepBepa, METOJAMH PacIO3HaBa-
uus Jailbreak u root-yctpoicTB MOKHO 03HAKOMHTHCS
B [2].

PaccMoTpuMm moapoOHee MeTonpl MM(pPOBAHUS
(aiisoB Ha CTOPOHE yCTPOUCTBA.

2.2. IIndposanne TaHHBIX

Jnist obecrieueHns: KOHPUICHIUATBHOCTH JaHHBIX
Ha YCTPOMCTBE JOJDKHO OBITH 3alUIIEHHOE XpaHH-
JIUIIE TaHHBIX, KOTOPOE MOXKET O0ecIednTh Oe3omac-
HOE YTEHUE U 3aIHCh (ailyioB.

Jnsa mydmero ypoBHS 0€30IaCHOCTH  JOJDKHO
OBITh peann3oBaHO MmM(poBanre (HalIoOB «HA JIETY»,
HarpuMep, NpH MOJIYYEeHHH UX ¢ cepBepa. M3BecTHo,
YTO TPOTOKOJBI NEpefadyn IAHHBIX IO CETH APOOSAT
(aiispl Ha MAKEeThI U MEPEAAIOT HUX.

[ToMuMO KJTacCHMYECKUX METOAOB IMIM(pPOBAHUS
MOXHO HCIIOJIb30BaTh BHyTpeHHHE Wweb-cepBepa B
npusoxenuu (Hanp., «cocoahttpServer»® s i0S) s
XpaHeHWs JaHHBIX B Oase maHHBIX Web-cepepa. O0-
MEH JaHHBIMH MEXIy BCTPOCHHBIM Web-cepBepoM H
OCTaJIbHOM 9acThIO MaMATH MOCPeAcTBOM https-TipoTo-
kona (mnm mocpenctBom «HTTP Live Streaming» B
i0S).” [10]

Kak MOXXHO 3aMeTHTh, NPUHIUI 3aKJII0YAETCS B
morydeHuu (aiiioB, Kak Obl, 9acTsIMH, 1o O10kam. [1pu
9TOM KaKIbIH MOCIICAYIOMINN 00K MudPyeTcst u co-
XpaHseTcs B MaMSTH YCTPOWCTBA. DTO JesaeTcsl IJist
TOTO, 4TOOBI B TaMSTH YCTPOICTBA JaHHBIE HE 3a/iep-
YKMBAJIMCh Ha J0JIT0€ BPEMsl, ¥ MIN(PPOBAIUCH Cpa3y 10
Mepe noctyrmieHus. [Toxoxwuii anroputM paboraet npu
pacuudpoBke (aiiaa i ero YTeHusl.

brounoe mudpoBanue 10HKHO OBITH TTOCIIEI0BA-
TEeNBHBIM, TaK KaK JUIl BOCHPOM3BEACHHS MeIra-KOH-
TeHTa HYXXHO pacHIM(pOBBIBATH JAAaHHBIE MOCIIEI0BA-
TENBHO.

BapuaHT ¢ Hcrmonp30BaHHEM BHYTpEeHHHUX web-
CEpBEPOB B IIPIIIOKEHUH SIBIISIETCS OY€Hb O€30TI1aCHBIM
U3-3a HAJIMYHSI BCTPOCHHOM 0a3bl JaHHBIX ¢ KOHTPOJIU-
PYEMBIM TOCTYIIOM BHYTpH Web-cepBepa BHYTpH MpH-
noxeHus. OJJHaKO Takas apXUTEKTypa JAeiaeT HpHUIIo-
»kKeHue 0oJjiee TPOMO3AKHUM U CJIOKHBIM C TOYKU 3PECHUA
peanu3anuy BHyTpeHHEN apxuTeKkTypsl. HaTusHbIe pe-
LIEHHUs TaKOro IUIaHa, K TOMY e, He SBISIFOTCS THO-
KHMH, K00 TIpY U3MEHEHHH, HallpuMep, MPOTOKOJIA T1e-
penayM AaHHBIX WM WeD-cepBepa HeoOXOaUMO Me-
HSTb UCXOJHBIH KOJ MPOTPaMMBI, MOJIb30BATEIISIM JKe
HaJ10 OOHOBHTH NPHUIIOKEHHE.

Kpome Toro nomkeH ObITH peann3oBaH OOMEH
JaHHBIME MEXIy Web-cepBepom u mpyrumu gactsamu
npuiokenusi. Hanpumep, B onepanyoHHON cucTeMe
iOS cymiecTByeT CreHaNbHbIH BHICO-OPHESHTHPOBAH-
Helil potokon «HTTP Live Stream»®, mocpencrsom

http://stackoverflow.com/questions/13286992/can-i-deploy-
cocoa-http-server-with-my-phonegap-cordova-ios-app/

8 Pykosoacreo Apple Developer:
https://developer.apple.com/library/ios/documentation/netw

vices-stream-m3u8-segmented-video-from-the-local-file-

orkinginternet/conceptual/streamingmediaguide/UsingHT TP

system-using-htm/

LiveStreaming/UsingHTTPLiveStreaming.html#//apple ref/
doc/uid/TP40008332-CH102-SW1



https://github.com/robbiehanson/CocoaHTTPServer
http://stackoverflow.com/questions/13271624/can-ios-devices-stream-m3u8-segmented-video-from-the-local-file-system-using-htm/
http://stackoverflow.com/questions/13271624/can-ios-devices-stream-m3u8-segmented-video-from-the-local-file-system-using-htm/
http://stackoverflow.com/questions/13271624/can-ios-devices-stream-m3u8-segmented-video-from-the-local-file-system-using-htm/
http://stackoverflow.com/questions/13286992/can-i-deploy-cocoa-http-server-with-my-phonegap-cordova-ios-app/
http://stackoverflow.com/questions/13286992/can-i-deploy-cocoa-http-server-with-my-phonegap-cordova-ios-app/
https://developer.apple.com/library/ios/documentation/networkinginternet/conceptual/streamingmediaguide/UsingHTTPLiveStreaming/UsingHTTPLiveStreaming.html#//apple_ref/doc/uid/TP40008332-CH102-SW1
https://developer.apple.com/library/ios/documentation/networkinginternet/conceptual/streamingmediaguide/UsingHTTPLiveStreaming/UsingHTTPLiveStreaming.html#//apple_ref/doc/uid/TP40008332-CH102-SW1
https://developer.apple.com/library/ios/documentation/networkinginternet/conceptual/streamingmediaguide/UsingHTTPLiveStreaming/UsingHTTPLiveStreaming.html#//apple_ref/doc/uid/TP40008332-CH102-SW1
https://developer.apple.com/library/ios/documentation/networkinginternet/conceptual/streamingmediaguide/UsingHTTPLiveStreaming/UsingHTTPLiveStreaming.html#//apple_ref/doc/uid/TP40008332-CH102-SW1
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KOTOpPOTO BO3MOXHA Iepefada 3aIIn(pOBaHHBIX JaH-
HbIX. Ho B Ipyrux onepammuoHHBIX CHCTEMax IOm00-
HBIX CIICIMAIN3UPOBAHHBIX IPOTOKOJOB HE CyIIe-
CTBYET, MOXHO TOJIBKO HCIIOJIB30BaTh SSL-poTokon B
KOMOWHAIINY C HHCTPYMEHTAaMU N pOBaHUS/ IeTIn (-
poBaHUS U BocrpomsBeneHus. Mcmonp3oBanme SSL-
MPOTOKOJIa BHYTPH NPUIIOKEHUS HECET B cebe 00s13aH-
HOCTH 110 IEPUOANIECKOMY OOHOBIICHUIO IPOTOKOJIA U
MO 00s3aTeNIbCTBY IOJIb30BATENCH IEepPEyCTaHOBKU
MPUIOKEHUS MOCIIE KaXKAO0TO TAKOr0 OOHOBJICHHS.

HaubOonee moaxomsiniuM B HalleM ciydae sBJIsi-
eTcsl BapUaHT, Kor/ia 3amnpoBaHHbIi (aiil Bce BpeMst
XPpaHHUTCSA Ha HOCHUTEJIE U Mepe]] UCIIOIb30BaHUEM pac-
m(POBEIBACTCS B OTIEPATHBHYIO MaMsATh. Jlanee daiin
CUUTHIBAETCS U TOCJE ITOTO yJANSIETCs] U3 ONEPaTHB-
Ho mamsTH. [lIndpoBanre MPOUCXOIUT IO OXOKEMY
ITOPUTMY: TIpH MOJydeHHHU (aiioB Bech (aitn cHa-
yajla 3alKCBIBACTCS B ONEPATHBHYIO IaMSTh, 3aTEM
mUpPYyeTcst U 3aIUChIBACTCS B OCHOBHYIO IAMSITh, TIPH
3TOM nocie mudpoBanus (aiin ynansercs u3 omnepa-
TUBHOM MaMsTH.

Haubonee pacnpocTpaHeHHBIMU CHMMETPHY-
HBIMH QJITOPUTMaMH OJIOYHOTO HIM(POBAHUS AHHBIX
Ha CeronHAMHNN neHb apisitoress AES u DES.

OnHaxo, 13-3a BO3MOKHOCTH IIPOCTYIIUBAHUS Ka-
Hajla TIepeJjady JaHHBIX, CTONT PAaCCMOTPETh BO3MOX-
HOCTH 3aIl[UTHI OT TAKUX aTak.

Tak Kak OIHMM M3 YCIOBHH SBISAETCS BO3MOX-
HOCTb XpaHEHHS JAHHBIX HAa yCTPOWCTBE U MX HCIIOJb-
30BaHMMU 0€3 HAJIN4YWS MHTEPHETa, HEOOXOIUMO pac-
CMaTpUBaTh CHUMMETPHUYHBIE AITOPUTMBI IpEABapHU-
TEJBHOTO paclpeesIeH s KIIto4Yel, 9T00bl yCTPOHCTBO
MOIJIO pacHIM(ppPOBHIBAThH JaHHBIE 0€3 I0CTyIa KaHaia
nepeaavyu JaHHbIX.

sa = (g% In)"
sp = (gpla)’ =
84 — Sz

B pesynbrare y HUX MOJYYHUTCS OJHO M TOXKE
9UCIIO (ITO ClIeAYeT U3 CUMMETPUIHOCTH MaTpuilbl D,
KOTOpOe U OyJIeT MCIIOIB30BATHCS KaK OOMIHiA ceaHCo-
BBII KIr04). Jlanee - ceaHCOBBIHA KITFOY OyJIeT UCIIONb-
30BaH I MIU(PPOBAHHS HA CTOPOHE CepBepa M pac-
m@POBKH HAa CTOPOHE KIMEHTA. J[pyrUMH CIIOBaMH,
OJTHUM W3 YYACTHHKOB Bceraa OyJeT cepBep XpaHeHUs
JIAHHBIX, & JPYTUM — KJIMCHT.

HanéxHoCTh CX€MbI HalpSAMYIO 3aBUCUT OT pa3-
Mepa CEKpPEeTHOW MAaTpHIIbl, HCIOJIBL3YEeMON B CXeMe.
JI1st BOCCTaHOBIIEHUSI CEKPETHON MAaTpUIlbl (TOUHEe,
0001  BBITIONHSIONICH aHAJOTWYHYIO (YHKIIHIO)
HE0OXOJUMO WMETh YHCJIO KIIOYeH, paBHOE KOJMde-
CTBY CTPOK MaTpHIIbL.

B kauectBe anropurtma mupoBaHHS BBEIOEpEM
peamusanmo AES-CBC ¢ mmHoii kiroda 256 6ut. [2]

VS3BUMBIM MECTOM 3TOTO QJIFOpUTMa SIBIISETCS
00513aTeNIPHOCTh HAJMYUS CEKPETHOrO KaHaia mepe-
JlauM JJIsl TIepeiadyd OTKPBITOTO U 3aKPBITOrO KIIOYa.
PaccMOoTpuM Kak MOKHO PELIUTH 3TOT BOIIPOC.

Cepsepnas uacmeo.

PacripocTpaHeHHBIM pELIEHHEM MOJO0HBIX 3a7ad
SIBIIIETCS] CXeMa pacrpeaeneHus kirodei bioma. [12]

CyTb cXeMbl pacrpeeieHus Kodeit bioma cie-
IyloIas: JOBEPEHHAs CTOpPOHA pa3faéT KakIAoMY
YYaCTHUKY OTKpPBITHIM M 3aKpbIThIM Kitou. Jlanee Bce
YY9aCTHHUKH, OOMEHHBAIOTCSI MEXKAY c000if TOIBKO OT-
KPBITBIMH KJIFOYaMH 0 KaHajlaM CBs3U (KOTOpBIE MO-
T'yT OBITh HE3aIUIICHHBIMH), @ TAK)KE MOTYT CT€HEpH-
pOBaTh CEKPETHBIH CEaHCOBBIA KIIOY Ul OOLIEHUS
MEXIy COOOM.

I'oBopst mosipoOHee, CHaYasa MPOUCXOJUT HHHUIIU-
anu3anusi, T.e. JOBEPEHHas CTOPOHA BHIOMpAaeT CHM-
MeTpuuHyto Marpuiy D pasmeproctn K Ha K Ham xo-
ueunsM osieM GF(p). Jlaee, koria HOBBIN yYacTHHK
XO4YeT TPHCOCIUHUTHCS K CHUCTEME (T.€. MOSBISETCS
HOBBII KIIMEHT), JOBEpEeHHAs CTOPOHA BBIOMpAeT Mt
HETO HOBBIA OTKPBITHIN KIII0Y, KOTOPBIH MPEACTABIET
coboit Bekrop (cronbderr) | pasmepa k. B kauectBe 1m0-
BEPEHHOH CTOPOHBI MBI OyZeM HCIIOJIB30BaTh CEPBEP
XPaHEHUS NaHHBIX KJIMEHT-CEPBEPHOM apXUTEKTYpBI.
Bompoc ayrentudukanyu Ha 3ToM cepepe OyJeT pac-
CMOTpEH HHXKE.

Jlanee noBepeHHAasi CTOPOHA BBIYMCISIET 3aKpbI-
THI Krou g = D * 1.

3aTeM OTKPBITHIA M 3aKPBITHIN KITFOY COOOIIA0TCS
YYaCTHHUKY IO HaAEKHOMY KaHamy 0e3 BO3ZMOXKHOCTH
TIPOCTYIIUBAHUSL.

Ecnm KMeHT U cepBep XOTST YCTaHOBUTH MEXIY
c000i1 CEeKpeTHBIN KaHaN, OHH IIOCBUIAIOT IPYT APYTY
110 OTKPBITOMY KaHajly CBOU OTKpBIThIC Kiroud. [lanee
Kbl U3 HUX YMHOKA€T CBOH 3aKpBITHII KIIIOY Ha
OTKPBITHIN KJIH0Y IPYTrOW CTOPOHBI.

= (I, DIg)' = I DI,
(14, DI4) = I, DIg

PaccMOTpUM HECKOJIBKO CUMMETPHYHBIX MPOTO-
KOJIOB pacrpe/IeNIeHHUs] KIIFOUYEH.

1.  Jlarymka ¢ OTKPBITEIM PTOM.

[poTokoun "JIsrymxka ¢ oTKpbITEIM pToM" (Wide-
Mouth Frog anri.), opurunansHas cratbs Wide-Mouth
Frog — npocreiimmii mpoTOKOJ ynpaBiIeHUS KIIIOYaMH.
OH mno3BoiysieT AByM aOOHEHTaM YCTaHOBUTH OOIIMit
CECCHOHHBIN KJIIOY IS 3aIUIIEHHOTO OOIIEHUS
Mexy coboif.[1] B mpoTokose mpuHHUMaeT y4dacTue
JIOBEPEHHBIN LEHTP.

Wrtak, Anmca XO04eT yCTaHOBUTH CECCHOHHBIN
kimou ¢ bobom. OHa HaunHaeT, GopMupys:

. K — ciy4aliHBIif CE€aHCOBBIN KITIOY

. TA — MeTKy BpeMeHn

n ornpasisier TpeHTy (loOBepeHHOMY LIEHTpY),
J00ABHB CBOE MMSI:

MO = A, EA (TA, B, K)

TpeHT, ucnonb3ys oOUHiA ¢ AJNMCON CEKPETHBIN
KJIIOY, pacuiu@poBbIBacT COOOIIEHHE W HPOBEpSET
MPaBUJIBHOCTh METKH BpeMeHU TA U uneHTUUKaTopa
Bbo6a. Eciu Bce xopoio, oH popmupyer:
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TB — HOBYIO METKY BpeMEHH (KOTOpast MOXKET OT-
muaatbes oT TA) u otipaBisieT boOy

M1 =EB (TB, A, K)

Bo6 monygaer coobmenme, pacmmppoBEIBaET €To
00muM ¢ TpeHTOM KIIFOUOM H IIPOBEPSIET METKY Bpe-
Menn TA u unentudukarop Amucel. Ecim coobmienne
MPOLIO MPOBEPKY, TO Tenepb boO mmeer oOmmil c
Anucoit kirou. IIpoTokon siBisieTcsi JOBOJIBHO TPUBH-
albHBIM U UMEET KPUNTO-HEeyCTOMUNBBIE TOUKH [12].

2. IIporoxon Hunxema-IlIpénepa

JlaHHBII IIPOTOKOJ SIBJISETCS MPHUMEPOM HPOTO-
KOJIa, HE 3aBUCAIIETO OT METOK BPEMEHH U IPH 3TOM
00eCTeunBaOmero BBIPAaOOTKY W IOATBEPXKACHUE
KJTFOYa.

Curyars repe]; HaqajJoM padoTHl IPOTOKOTIA:

3 melicTByrOIMX JIUIIA: KIUeHTH Anrca i1 o0, ko-
TOPBIE XOTAT MOJXYYUTh KITIOY JJISI OOIIEHUS MEXIY CO-
Ooit, TpeHT — TOBEpCHHBIN LICHT.

Y Anucsl u boGa ecth cexkpernble kitoun EA u EB
COOTBETCTBEHHO /st 001IeHHs ¢ TpeHToM.

Amuca BwiOupaer umciio NA, Bo6 BweiOupaer
gucio NB.

Wrak, Anuca 3amyckaeT HPOTOKOJ, (OpPMUpPYET
coobmieHne, cocTosmee u3 cBoero u boda uneHTHhU-
KaTOpOB, a Tak ke BbIOpaHHOTO uncia NA u oTmpas-
nseT ero TpeHry.

MO = A, B, NA.

[omyuns coobmenue ot Amucel, TpeHT hopmu-
pyeT cooOmieHne, cOCTosIee M3 JABYX dYacTed. B
MepByIO yacTh oH Ki1aneT NA, unenruduxarop booda, a

TakXke HOBBIM Kitou K, KOTOpBIM M XOTAT MOJYYUTH
Amuca u bo6. Bropast 4acTh cooOmEeHus Tak ke conep-
KUT HOBBIX Kuttod K 1 emie unenTudukatop AiHck, HO
IIPU 3TOM OHA 3aIIU(POBaHA CEKPETHBIM KIIOUOM
Tpenta u bo6a EB. Bce coobmienne mmudpyercs cek-
petHbIM KimrouoM Anucel U Tpenta EA. u otnpaBis-
eTca Anuce.

M1 =EA (NA, B, K, EB (K, A))

Anunca pacmmmdpoBsiBaeT coobuienue. Haiinst B
coobmennu NA, oHa yOexaaercst, 4TO HOroBOpUIIa C
Tpenrom. Bropyro wacts, 3ammppoBannyto EB ona
MIPOYUTATh COBEPIICHHO HE CriocoOHa, repechuiacT eé
Boby.

M2 =EB (K, A)

Bo6 momywaer m pacmugpoBBBaeT COOOIICHHE,
JocTaeT oTTyAa HoBbIN Kitod K u popmupyer coobrmre-
HHE JUI1 AJHCHI, B KOTOPOM COOOIIaeT el CBOE 4HCiIo
NB, mmpoBaHHOE HOBBIM KITFOYOM.

M3 = EK (NB)

Anuca mony4yaer cooOleHue, J0CTaeT OTTyja
NB, mensieT ero u otnpasisieT 00patHo bo0y.

M4 = EK (NB - 1)

Anuca u Bo6 Brnanerot o6uum kimrodom K. [13]

3. IIpotoxon Kerberos

ITporokon Kerberos — 310 pacnpenencHHas cu-
cTeMa ayTeHTH(UKAINN, KOTOpas MO3BOJIAET KIUEHTY
JI0Ka3aTh CBOIO JIMYHOCTH CepBepy Oe3 OTmpaBleHUS
JaHHEIX 10 ceTtd. Kerberos mpu HeoOxoaummocTu obec-
TIEYNBACT 1IETOCTHOCTh M KOH(PHUICHIMAIBHOCTD JaH-
HBIX, [IEPEIaBAEMBIX MEXKY KIMEHTOM U CEPBEPOM.

Anwnca, Bob, N ]

/’—\

2 /
Gy

' Annca, 606, Na [

EalX. Na, t . BoB),
Egl. Anwca.t )

[ E LT, Kmou))

‘]/

Eglk. Anca, t ),
EdAnuca, Ta.t [ Knuoni))

Puc. 3. Cxema pabomwr npomoxona Kerberos °

[epen HauamoM pabOTHI IPOTOKOJIA HEOOXOIMMO
ONpeAeNuTh 3 NEeHCTBYIOIIUX JiIMLa: Annca — KIUEHT,
Bo6 — cepsep, koTopoMy AjHca XO4eT JA0Ka3aTh CBOIO
MOJJIMHHOCTb, TPEHT — TOBEPEHHBIN LIEHTP.

Y Anucsl u boba ects cexpernsle kimroun EA u EB
COOTBETCTBEHHO U1 00IIeHNs ¢ TpeHToM.

Aumca Beioupaet uncio NA, a Tak e ycTaHaBIH-
BaeT METKy BpeMeHHU TA 1o cBonM gacaM. { — mepuos
sanmanoctH (lifetime), Beibupaemsiii TpeHTOM.

3arem Adnmca, 3amycKas IPOTOKOI, B OTKPBITOM
BHJE TiepeaacT TPeHTy CBOH HACHTU(DUKATOP, UICHTH-
¢uxarop boba u NA.

M0 =A, B, NA

TpeHT, TOMYy4YUB COOOIIEHNE OT AJMCHI, TEHEPH-
pyer kmou K mist manpHelmero oOmenns AnWch U
Bbob6a u nepenaet o6parHo Anrce cooOIeHHe U3 IBYX
yacTell: mepBasi 9acTh 3amn(ppOBaHa CEKPETHBIM KITIO-
yoM Anucel u coaepxkut K, NA, nepro BanmuaHOCTH t
u upeHtuukarop boba; BTOpas 4acTh HEH3BECTHA

9 https://ru.wikipedia.org/wiki/IIpoTokon paclpeneneHus KIrodeit
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Ance — oHa 3ammdpoBaHa ceKpeTHBIM KiitouoM boba,
1 B Hell copepxures K, t 1 uaeHTUGUKATOP AJIHCHI.

M1=EA (K,NAt, B),EB (K A t)

Anuca pacunpoBBIBacT MEPBYIO YacTb IPHHS-
toro ot TpeHra coobmeHus, u moxydus K04 K, co-
3/1aeT HOBBIM MakeT A OoTnpaBKu boOy, B KOTOpPHIiA
BXOJAT UACHTH(UKATOP AJMCHI, t 1 METKa BPEMEHHU
TA. ITocne 3toro Anmuca otmpasisier boOy coobuienue
U3 JIByX yacTei: epBas 4acTh — 3TO Ta, YTO MPHIILIA OT
TpenTa, a BTOpas — co3aHHas AJIUCOH.

M2 =EB (K, A, t), EK(A, TA, t)

bo6 mnpunumaer coobmenue. Pacmmdposas
MEPBYIO 4acTh, OH AOCTaeT HOBbIM Kitod K, a 3arem,
UCTIONB3YSl €ro, pacmu(pOBHIBAET BTOPYIO YacTh.
UroOsl MOATBEPAUTH AJNHWCE, YTO OH 3HAET HOBBIH
ko4 K, Bob oTmpasisier eif coobmmenue ¢ MeTKOi Bpe-
MEHH, 3an(ppoBaHHOE HOBEIM KimodoM K.

M3 = EK (TA)

Arnuca ynocroBepsieTcs, uTo bo6 — 310 bo0. 3necs
MPUMEHUMBI CIIeyIolue paccyxaeHus: boo mor pac-
mmgppoBaTh coolIIeHHE OT AJIUCHI C METKOI BpeMeHH,
TOJIBKO eciu OH 3Haa kmod K. A kmou K oH Mor
y3HaThb, TOJBKO eciu 3HaeT EB. A Tak kak 310 cexper-
HBIH K109 bo6a u TpeHTa, To mpucnaBmInii cooOIeHne
Ammce — bo0.

Jaiee, Ipy HCIIOJIB30BaHUY CXEMBI biioma OTKpBI-
TBIA M 3aKPBITHIH KITIOYH MEPEAAIOTCS C HUCIOJIB30Ba-
HUeM Kiroda K.

[14]

4.  IIpotokxon OtBes-Pumuca

IIpotokon OtBes-Purca — mpoTOKOI HA CHUMMET-
PUUHBIX  KJIOYaX, TMO3BOJAIOMIMK  paclpeleniTh
KJIFOYH, HE UCTIONIB3YS] METKU BPEMEHH.

Ilepen HagagoM pabOTHI MPOTOKOJIA Y HAC €CTh!

o JoBepeHHblii LeHTp TpeHT

. 2 monp3oBares: Anuca u bob, kotopsie mo-
nyyunu EA u EB

. Aumca Beioupaet yucna N u NA, bo6 BbiOu-
paet NB.

Aunmca popmupyet coobmenue aust boba, B koto-
POM OTKpPBITBIM TEKCTOM TiepenaeT N, A, B, a Taxxke Te
ke cambie N, A, B ¢ NA, 3ammdppoBanHbie o0mmM ¢
Tpentom kmouom EA.

MO =N, A, B, EA(NA, N, A, B)

Bo6 momywaer coobmieHne, BTOpas 9acTh KOTO-
poro i Hero HepacmM@poBBIBacMast, NOOaBISET B
HETO elIe 0/IHy CTPOUYKY, KOTOPYIO MH(PYET KI0YOM
EB u otmpasinseT TpeHTy.

M1 =N, A, B, EA(NA, N, A, B), EB(NB, N, A,
B)

Tpenr, 3Has oba Kiroya, MOXET pacmIUpoBaTH
coobmenns Anmcel u boba. Tenepp ero nens — moa-
TBEPIUTH, IYTO OH — TpeHT u chopmupoBats kirod K
NI majibHelnero oomenus Anucel ¥ booa.

Tpent renepupyet kiarou K u nocsuraer boOy co-
oO1eHue.

M3 = EA (NA, K), EB (NB, K)

[lepByto 4wacTp, 3amIM(ppPOBAHHYIO KIIOYOM
Amuncel, bo0 pacmmdpoBaTh HE MOXET, a BTOPYIO
4acTh OH pacln(poBBIBaeT U, cunTas, NB, ynocrose-
psiercsi, 4TO coOOILIeHue NpHULUIO0 OT TpeHTta. 3aTeM

10 Hashed Key Distribution Patterns

MpUHUMAET cCreHepupoBaHHbId K04 K. Temeps bo6
TOTOB K OOIIEHHIO C AJMCOMH, OCTAJIOCHh TOJIBKO JOCTa-
BUTH eif Kimo4. o6 oTmpasnser Annce IepByrO 9acTh
coobmenus ot TpeHra.

M4 = EA (NA, K)

Annca npuHAMAET COOOIIEHHE, YI0CTOBEpseTCS,
yto oHO 0T Tpenra (NA), u cuutsiBaeT Kirou K.

Anuca n Bob roToBbI K 00IIEHHIO.

B pesynbraTe nomydaem:

. bo0 yBepeH, uro noroopui ¢ Tpentom: boo
oTnpaBui emy yucio NB, mudpoBaHHOE CEKpPEeTHBIM
kimouoM EB, u monyunn oO6paTHO Apyroe cooOlIeHuUE,
cofieprKalliee To K€ caMoe YHUCII0 U MU(pPOBAHHOE TEM
K€ CAMBIM KIJIFOUOM.

. Annca B CBOIO O4Yepellb TOXKE YBEpEHA, UTO
Bo6 noroBopmit ¢ TpeHTOM, TOTOMY YTO OHA IOCaia
cBoé uncio NA, mudposannoe kirouom EA, u moy-
yia 00paTHO Ipyroe cooOIIeHue, HO MPU 3TOM TOXKe
copepkanM NA u mudpposanHoe EA.

. Y Anucel u boba nosiBuiicst o0mmit kiroy K.

[IpoGnema 3akmrouaeTcst B TOM, YTO AJrica HUKaK
HE MOXeT ObITh yBepeHa, 4To boo — 310 b0o6. OHa nuiis
yBEpEHa, YTO OOIAETCs C HEKUM JIMIIOM, KOTOPOE MO-
XKeT XoauTh K Tpenty. UToOB! pemmuTs 3Ty npobiemy
Ha 4 mare bo6 MoxeT oTrpaBuTh AJiice He TONEKO EA
(NA, K), vo eme u, Harpumep, EK (NA, NB), moxassl-
Basi TEM caMbIM, 4YTO OH 3HaeT kiou K. A Anwuca B
CBOIO ouepenp MoxeT oTBeTHTh boOy EK (NB), Toxe
JIOKa3bIBasi, 4To 3HaeT ko4 K. [15]

IIporoxon Hunxema-llpénepa Ha cuUMMeETpUU-
HBIX KJIFOYaX SIBJIETCS OCHOBOM JJI1 MHOTHX ITPOTOKO-
JIOB PacTpOCTPaHEHMS KIFOYeH, UCTIONB3YIONX JTOBE-
peHHbIi neHTp, B ToM uucie nis Kerberos u Otway-
Rees.

N3 Bcex paccMoTpeHHBIX mpoTokonoB Kerberos
SIBIISIETCSI CAMBIM PallMOHAJIBHBIM JUTS HAIICH CHCTEMBI,
MIO3TOMY ISl ayTeHTU(HKAIIMK Ha cepBepe (TOBEpeH-
HOH CTOPOHE) pallOHAJIbHEE BCETO CHob30Bath Ker-
beros. OngHako CyIecTBYIOT MOAM(HKALMN MeTona
Kerberos, oauH U3 KOTOPBIX — JIEeTEPMHUHUPOBAHHBII
anroputm HAKDP, [16]

OTMeTHM, 4TO IU(pOBaHHE 00ECIeUYNBaET KOH-
(buneHIMaNbHOCTh JaHHBIX Ha cepBepe. [axke ecnu
3MOYMBIIIJICHHUK MMEeT JOCTYI K 3amu(ppoBaHHBIM
JAHHBIM, OH HE CMOJXKET YBHJETh MX COJAepkaHue 0e3
pacmudpoBKy.

Bce daiinsl kpocc-maTopMeHHOTO TPHIIOKEHUS
JUISL KaXJI0r0 KOHKPETHOI'O MPOEKTa XPAHATCS B CBOEH
JMPEKTOPHH Ha CepBepe B 3aIIU(PPOBAHHOM BHJIE.

Hamuenas wacme. Ilpumenenue wiugposanus u
pacuiugposku 60 pems 3a2py3Ku KOHMeHma.

Jis nydiieil ynTaeMOCTH IPOrpaMMHOIO KoJa U
KOHCOJIUJAIMU BCEX NEHUCTBUM, MPOUCXOASAIINX C 3a-
rpy’KaeMBIMH JaHHBIMHU MTPHUJIOKEHNS, BEI30B (DYHKINH
mmdpoBanus u pacmmdpoBku 6osee He 3andpoBaH-
HBIX (hailJIOB IPOMCXOIUT B Klacce, B KOTOPOM TaKKe
peanm3oBaHa 3arpy3kKa JaHHBIX C cepBepa pa3paboT-
YlKa Ha YCTPOUCTBO.

Takast peanuzarust 00ycioBJIeHa TaKkxe Oe3omnac-
HOCTBIO U MPOU3BOJUTENBHOCTBIO: B pean3allii HET
NIePEChUIOK MEX1y KiaccaMmy (T.e. BBI30BOB (YHKLMIT
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13 pa3HbIX KnaccoB). [lIudpoBanne NaHHBIX, Kak U pac-
murpoBKa, IPOUCXOJHUT B MIEPEMEHHYIO, T.€. B OIepa-
TUBHYIO TamMATh. [loToM cnexyer 3amuch 3ammdpoBan-
HOTO (aiiiTa B maMsTh YCTPOUCTBa (B cirydae mmuppoBa-
HHST) WIN XK€ MCIIOIb30BaHNE JAHHBIX C ITOCIIEYIOIINM
WX yJaneHueM (B ciydae pacium(poBKH).

Jlo 3arpy3ku KOHTEHTa (OopMHpYeTCs CHHCOK
CCBUIOK 3aIIu(poBaHHbIX (aiioB (T.€. UX ajpeca B Ha-
MSTH YCTPOWCTBA) Ha OCHOBE JAHHBIX, NPUCIIAHHBIX
rocJie oTpabOTKN MEHe Kepa CHHXPOHHU3aIMK Ha cep-
Bepe paspaboTunka. Tekymmid CIUCOK CCHIJIOK Ha 3a-
muppoBaHHble (Galnbl XpaHUTCSI B CTAHIAPTHOM HH-
crpymente «NSUserDefaultsy.

Jnst Hagana Hy>KHO NPOBEPUTH HATHIHNE N3MEHE-
HUHM B HOBOM CHHICKE 3amIi(pOBaHHBIX (paliiIoB OTHO-
CHUTEJIHO CTapOro CIIUCKA.

ChopMupoBaHHBI HOBBIH CIHCOK CCBUIOK 3a-
MmUppPOBaHHBIX (AHITOB CpaBHUBACTCA C TEKYIINM
cnuckoM. [Ipu Hannuuu pasnuuuii ¢ daitnamu Ha cep-
Bepe 3arpykaercs 3amudpoBanHbiii ¢aiiia. Ctout or-
METUTb, YTO CHa4aja ¢ cepBepa (ailn 3arpyxaercs B
OICPATUBHYIO MMaMATh, U JIMIIb IIOTOM COXPAHACTCA Ha
¢dmnr-nocutene. C oNepaTUBHON MaMSITH 3710 yMBIIII-
JICHHUKY MPAaKTHYECKA HEBO3MOXXHO CUUTATH JaHHBIE.
[Janee 3amemaeM CTapblii CIHCOK 3aIIN(pPOBAHHBIX
¢aiinos B «NSUserDefaults» HoBbIM.

[Moce kaxoro 3arrycka NpUIoKEHHs (aiIbl 1Mo-
MEIIAIOTCS B ONIEPaTUBHYIO MAMSTh U PacIIN(pPOBHIBa-
I0TCS.

Hamusnas yacme. Mexanusmvl wugposanus u

pacuu@posxu.

[udpoBanue u pacmudpoBka OyIyT peaynns3o-
BaHBI c HCTIOTb30BaAHUEM O6ubIMOTeKH
«CryptoCommony.

Bei6pannsiii anroputm — AES-256, 1.e. anroputm
AES ¢ pimuHoi kimroga 256 6ut. [10].

MOXHO chenaTh alroOpuTM Oojee THOKMM, eciH
MCIOJIb30BaTh BMECTO (GKECTKO 3aILUTHIX» B KOJ YU CEI
MIEpEMEHHBIC IMU(PPOBAHUS, KOTOPHIE BpeMs OT Bpe-
MEHH OYIyT MEHSTHCS.

3akiroueHue

B nanHoit paboTe yaanock pacCMOTPETh U peaju-
30BaTh MaCIITAOUPYEMYIO CUCTEMY 1T MHOTOMIOJIB30-
BaTEJILCKOTO MCIOJIBb30BAHUS CHCTEMbI YMHBII JIOM, a
TaKXKe HaWTH MPHEMJIEMbIH BapHaHT A 00ecTiedeHus
KOH(HICHIINATBHOCTH JTAaHHBIX KaK Ha CTOPOHE KIIU-
€HTa, TaK U Ha CTOPOHE cepBepa.
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FOUR-ZONE LINEAR INDUCTION MHD MACHINE WITH POWER FROM THREE-PHASE IGBT-
INVERTER

Tyapin A.

Siberian Federal University, Krasnoyarsk, Russia

Kinev E.

Thermal Electrical Systems LLC, Krasnoyarsk, Russia

Abstract

Linear induction MHD machines with a low-frequency power supply inverter form a complex of electromag-
netic mixing of liquid aluminum in smelting furnaces. The article discusses some classification features and char-
acteristic features of four-zone inductors of a longitudinal magnetic field with three-phase power. To calculate the
operating parameters of a linear induction MHD machine, a nonlinear multiphase model of a magnetic circuit was
used. As a result of an iterative calculation, the distribution of the integral magnetic fluxes in the tooth zone of a
flat inductor is obtained, and vector diagrams of electromagnetic regime parameters are constructed. The study
shows the main directions of optimization of the low-pole induction machine mode to obtain the best current
distribution in the windings and to estimate the equivalent linear current load. According to the results of the
analysis, the main tasks and the sequence of stages of their solution were formulated when developing energy-

efficient induction MHD machines of a longitudinal magnetic field.

Keywords: Induction MHD machine, inductor of longitudinal magnetic field, electromagnetic stirrer, run-
ning magnetic field, multiphase magnetic circuit model, vector magnetic flux diagram, three-phase power supply

system, frequency inverter.

For stirring metal melts in furnaces, linear induc-
tion machines of transverse and longitudinal magnetic
fields are used [1, p.3]. The cost of each technical solu-
tion, along with the technological and energy efficiency
of induction machines and power sources, is a decisive
factor in the decision to modernize production or to de-
velop design solutions for the new construction of
smelting furnaces [2, p. 37]. As induction machines for
stirring aluminum alloys in mixers and furnaces, in ad-
dition to the transverse field inductors, high-tech short-
ened inductors of the longitudinal field are used [3,
p.26]. Among the simplest flat induction MHG ma-
chines, two constructive solutions can be distinguished,
which determine the type of machine, according to the
number of force inducing windings (inducing zones).
These design features appropriately characterize the
polarity of the inductor and the magnitude of the syn-
chronous velocity of the traveling magnetic field in the
melt [4, p.64]. The following designations are used as
design parameters in the description:

2p — is the number of poles of the inductor;

Z — is the number of teeth of the core;

q — is the number of grooves of the core per pole
and phase;

a — is the phase zone of the inductor;

m — is the number of phases of the multi-phase
winding of the inductor.

A —working gap.

In the classical induction MHD machine of a lon-
gitudinal magnetic field there can be three or four wind-
ings (a three-zone or four-zone inductor). In addition,
the power supply of induction machines can be pro-
vided in a three-phase or two-phase version [5, p.86].
Thus, when developing inductors and evaluating their
effectiveness, four main options should be considered
for constructing shortened low-pole induction ma-
chines of a longitudinal magnetic field.

1. Four-zone inductor with a three-phase power
supply.

2p=4/3,Z=5,g=1, m=3, a=60°

2. Four-zone inductor with two-phase power sup-
ply.

2p=2,Z2=5,q=1,m=2,a=90°

3. Three-zone inductor with a three-phase power
supply.

2p=1,Z=4,9q=1,m=3, a=60°.

4. Three-zone inductor with a two-phase power
supply.

2p=3/2,Z2=4,9g=1, m=2, a=90°.

The traditional approach to the development of
linear induction metallurgical machines includes a
number of stages, among which engineering calcula-
tions can be distinguished [2, p.25], the development of
winding switching circuits, mathematical modeling and
optimization of the electromagnetic field, melt hydro-
dynamics and thermal calculation, design, manufactur-
ing and test. Each stage is implemented in a specific
sequence with the use of appropriate mathematical,
software, hardware, technical and other equipment [6,
p.50]. Already on the basis of engineering calculation,
the basic characteristics of the machine are determined,
which are then refined by the results of mathematical
modeling of the field [7, p.29]. However, despite care-
ful calculation and the transition to the use of powerful
software environments, some integral parameters, such
as magnetic waves of the dentate zone, are not readily
available for perception, evaluation, and timely adjust-
ment [8, p.69]. Therefore, it seems appropriate, prior to
the stage of mathematical modeling of the electromag-
netic field, to refer to the calculation and modeling of
the induction device by the methods of the theory of
circuits. By reviewing the magnetic and electrical
equivalent circuit of the inductor and generating the ap-
propriate mathematical models, you can get additional
information about the modes, which will allow you to
more consciously refer to the evaluation of the differ-
ential parameters of a linear induction machine and out-
line ways to achieve the best result.

This article discusses some results of the calcula-
tion of the electromagnetic mode of a linear induction
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machine, which has the classification features of a four-
zone inductor of a longitudinal magnetic field with a
three-phase power supply [3, 5, 8].

A sketch of the design of a flat induction MHD
machine in four-zone design is shown in Fig. 1. Four
groups of windings 1, designated wl, w2, w3, w4 with

disk double-thread coils of insulated copper bus are lo-
cated on a core 2 from steel and are separated by teeth
3, which act as magnetic field concentrators. In the in-
ductor circuit implemented AXZCBY XA. The encod-
ing of the circuit characterizes the inverted phase of the
inductor [3, p.32].

o T
=== 1 Nee
iA xl L3z ¢l 14B vyl i

Figure 1

The windings of four-zone induction machines of
the simplest configuration can include a star with a neu-
tral wire (Fig. 2, a) or atriangle (Fig. 2, b) in the circuit.
There are other ways to include sections of inductive

windings, however, their common property is the need
1

to invert one of the phases to create the desired phase
shift oo =27/3, which ensures the condition of low po-
larity of the shortened machines, similar to splitting the
windings into groups.

Figure 2

Due to the asymmetry of the magnetic system of
the shortened inductors of the longitudinal magnetic
field, the connection of the windings as a triangle is
more preferable. In the triangle provides more stability
and the best energy performance. Obviously, when the
windings in the star are connected, the amount of cur-
rent in the neutral wire may be excessive, especially
when the steel core is saturated. However, the star con-
nection is forcedly considered as working because it
provides the best control characteristics of the inverter,
due to the possibility of separate phase control, how-
ever, it is accompanied by difficulties in overcoming
extreme currents in the neutral due to the constructive

asymmetry of the inductor core. The cause of the asym-
metry is the large influence of mutual inductance be-
tween the phases and the transfer of power between ad-
jacent windings [9, p.211].

A simplified model of the distribution of dentate
magnetic fluxes is shown in Fig. 3, a. The scheme of
connection of three-phase windings AZB is imple-
mented. The vector diagram of the magnetomotive
forces is shown in Fig. 3, b. The diagram shows the
equivalent combination of AYC. Taking into account
the additional section of the four-zone inductor, the in-
verted phase gives the AZBX connection scheme for
the standard phase shift o = 27/3.
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Figure 3

The transition from a three-zone configuration of
a three-phase inductor to a four-zone one can be con-
sidered an improvement if the overall dimensions of the
process pit at the furnace and the non-magnetic plate
allow, since the distribution of the magnetomotive

forces obtained in this case provides a significantly
larger raster of toothed magnetic fluxes.

For metallurgical inductors of medium size, the
characteristic operating parameters of the inverter can
be as follows. Line voltages up to 0,4 kV are ensured
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by smooth acceleration of the frequency converter at
steady state currents up to 300 Amps with asymmetry
up to 50%. A characteristic feature of induction ma-
chines of the longitudinal field should be considered
extremely low values of the natural power factor [3,
p.27]. Most induction machines have a significant in-
ductance. Moreover, with a peak power consumption of
250 kVA inductor of average size, the active power
consumed for losses and cravings, often does not ex-
ceed 45-50 kW. With the value of cose = 0.05 - 0.1
induction load, the frequency converter in the distribu-
tion network of an industrial enterprise serves as a
source of a huge number of higher harmonics in the
spectrum up to the fiftieth and even higher [8, p.70].
Thus, the need to use an isolating transformer mIet of

the inductor, which acts as a filter, becomes quite obvi-
ous. In this case, the frequency converter serves as a
means of compensating reactive power [10, p.55].

One can notice the characteristic feature of the
considered class of MHD machines with three-phase
power, which consists in the transformation of the orig-
inal balanced three-phase system of connected current
vectors into a system with pronounced asymmetry. The
graphical representation of the sweep of the magneto-
motive forces (Fig. 4) makes it possible to understand
that a given system with shifts o, = 27/3 turns out to be
not only asymmetrical, but also unbalanced, since its
cross section at any time does not give zero the sum of
the instantaneous values of the functions of time [3,
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Figure 4

The use of the inverted phase in the winding w2
leads to certain consequences that should be taken into
account when constructing electromagnetic stirring
complexes for melts. One of the significant conse-
quences is an increased level of inductor vibration at a
frequency of 1 Hz, as well as increased mechanical
forces of currents and fields acting on the power and
design elements of a transistor inverter. Presented in
Fig. 4 amplitude-phase distribution of the magnetizing
forces F1 - F4 is used when programming the multi-
phase circuit model, discussed below.

During the development of linear induction MHD
machines, the main geometrical dimensions of induc-
tors are determined already at the stage of engineering
calculation [2, p.81]. At the next step, the electromag-
netic field is simulated, the basic operational character-
istics are evaluated, and the inductor linear load current

1

is calculated. As the experience of creating an Ml
showed, immediately after determining the magnetiz-
ing forces of the windings, it is necessary to thoroughly
diagnose the electromagnetic mode of a three-phase in-
ductor, evaluate the distribution of power characteris-
tics, which are then relatively easy to optimize by sev-
eral criteria and get the best distribution of serrated
magnetic fluxes, creating the greatest tractive effort in
the melt [ 8, p.72].

Analysis of the distribution of the integral mag-
netic fluxes in the yoke and the teeth of induction MHD
machines is conveniently performed using numerical
simulation of the multiphase magnetic circuit mode [8,
p.70]. A simplified fragment of the spatial circuit model
of a nonlinear three-phase magnetic circuit is shown in
Fig. 5.
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The order of construction of a detailed nonlinear
model of a three-phase magnetic circuit and the deter-
mination of its parameters are considered in [3, 8, 11].

Figure 5

It is possible to briefly discuss the element base of the
computational model [11, p. 121], in which the con-
trolled sources of the magnetic field kF serve as a key
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link. Their use was made possible thanks to the princi-
ple of the formal analogy of electric and magnetic cir-
cuits [11, 12]. As a prototype for sources of magnetiz-
ing force controlled by magnetic flux, an analogue is
used - voltage source [12, p.457], controlled by current
(VSCC), the matrix description of which allows inte-
grating it into software environments of widely used
circuit simulators. The use of copyright software,
which is effectively used for modeling electronic de-
vices, allowed us to construct high-order nonlinear
mathematical models into which the circuit compo-
nents were imported (Fig. 5). An example of a sche-
matic image and a matrix description controlled by the
flux of a source of magnetizing force is shown below.

The integration of the matrix description of the
controlled source (CS) into the nodal analysis algo-
rithm is performed automatically according to the de-
tailed description of the circuit model in the ASCII
code. Naturally, for each new circuit model of an in-
duction installation, it is necessary to form the corre-
sponding computational project, grouping the neces-
sary decision and auxiliary modules in a separate direc-
tory, connecting the necessary libraries and using
computer-aided computing, for example Fortran [13].

As a means of designing circuit models of mag-
netic circuits for induction devices, in addition to the
resistive element Rv [H™], four active controlled ele-
ments FU, FF, FU, FF are used, similar to the models
of the standard element basis of electrical circuits.

AONNAG Vo) V(D)

The mode of transmission of a controlled source
(analogue of SVCF) is determined by the expression:

U (1) =V, () -Va () =k-&y (), @

where: ux(t) is the output scalar magnetic voltage
of the source [A], F1 (t) is the instantaneous value of
the input magnetic flux of the source [Wb], V(1) is the
scalar magnetic potential of the node [A], k = R is the
transfer coefficient source is a transient magnetic re-
sistance.

For nonlinear resistive elements, the description of
the table-type web-ampere characteristics is provided,
allowing only an unambiguous representation of non-
linearity, for example, based on the main magnetization
curve of electrical or structural steel. Description of the
mathematical model used to build an algorithm for an-
alyzing circuits with a controlled source F®. The input

Four-pole primary links have the letter designa-
tion. FU is a source of magnetic voltage (Fig. 6, a), volt-
age controlled (analogue of SVCV); F® - a source of
magnetic voltage (Fig. 6, b), controlled by a magnetic
flux (analogue of SVCF); ®U - source of magnetic flux
(Fig. 6, c), controlled by magnetic voltage (analogue
SFCF); @ - a source of magnetic flux (Fig. 6, d), con-
trolled by a magnetic flux (analogue SFCV). Unfortu-
nately, both the elements described and their electrical
counterparts have not found wide application in prac-
tice, although it is their capabilities that provide direct
access to the numerical values of the regime parameters
when modeling the behavior of induction installations
in phase space. Apparently the reason for their rela-
tively rare use was the incomplete evidence of mathe-
matical models of controlled sources obtained using
component equations and some of the complexity of
their interfacing with the traditional method of calculat-
ing electrical and magnetic circuits using topological
equations.

Below are examples of circuit models and a matrix
mathematical model of a controlled source of magnet-
izing force (analogue of SVCF) in the basis of extended
nodal equations. The structure of the description of the
controlled source has the following form: [F® <num>
g, h, r, n, k]. Indices i, j - denote the input nodes CS, r,
n - output nodes CS, k - transfer coefficient.

Schematic images of controlled sources are shown
in Fig. 6

()
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Figure 6

stream is directed from node g to node h, the input mag-
netic voltage is zero, the output magnetic voltage is di-
rected from node r to node n against the source, the out-
put stream and source of magnetizing force is directed
from node n to node r.

Component equations of a controlled source of
magnetizing force are:

up(t) =kg - (1),

Vi () Vi (1) =kg - @ (1),
V() =V; () +kr - &1 (1) =0,
Vi (t) ~Vy (t) =0.

The system of extended nodal equations for the
controlled source of the magnetizing force F® is made
up taking into account the control and controlled
branches.
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The presented expression has no features [12] and
is automatically embedded in the general description of
the circuit model (Fig. 5) generated when performing
computational procedures. It can be noted that behind
each controlled source in a multiphase model there is a
matrix stamp of the sixth and higher order, therefore the
order of the resulting system of equations is quite high.
However, for machine-oriented methods of analysis,
the dimension of systems of equations is of decisive no

n

D Dy . o
0 1 0] [Vy® 0
0 -1 0| |V 0
0 0 -1| [V 0 ©
o 0 1| |vy®| |0
0 0 0| |&o@ 0
1 kg 0] |@p(t)] 0

importance [12, p.23]. Multivariate iterative calculation
according to fig. 5 of the circuit model made it possible
to determine the magnetic fluxes in the teeth and the
yoke, which create the pull force of the induction ma-
chine in the melt and the loss in the steel core. The re-
sults of the simulation of a multiphase magnetic circuit
are obtained in the form of tables with numerical data
and displayed on a vector diagram, as shown in Fig. 7,
a.

o,

+Re

Figure 7

The diagram shows the combination of magnetiz-
ing forces and magnetic fluxes of five teeth, creating a
raster of about 330 electrical degrees. The result ob-
tained confirms that for the considered type of a low-
pole induction machine, with a three-phase power sup-
ply, the raster of ®1-®5 streams expanded to 117/12
was obtained. It should be noted that in order to in-
crease the uniform distribution of magnetic fluxes (Fig.
7, b) along the teeth, it is necessary to provide a method
for redistributing the linear current load between the
windings. The arrangement of the vectors ®1;, ®zi, s,
@4i, Os; presented on the vector diagram (Fig. 7, b) is
considered quasi-optimal and is obtained by adjusting
the magnetizing force of the windings. Increasing the

number of turns or increasing currents in the phases of
the inverter create additional magnetizing forces, such
as AF; and AFs3, to create optimized values of F2o and
Fs0. More precisely, the settings and angle correction
modes 811, 822, d4s, Oss are determined after the for-
mation of a set of optimization requirements. At the
next stage, may to switch to mathematical modeling of
the electromagnetic field using modern software [14].

The block diagram of the transistor frequency con-
verter intended for power supply of induction machines
of metallurgical purpose is shown in fig. 8.
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Module 1 is a semi-controlled rectifier designed to
charge a capacitor battery.

Module 2 is a DC link with a bipolar structure and
provides the energy balance of the inverter.

Module 3 is the input power link of the inverter,
designed to form a modified multiphase sinusoidal cur-
rent and control the inductor magnetic field.

Practical measures to develop power supplies for
linear induction machines of different configurations
should take into account not only the number of phases,
but also the actual operational characteristics of the in-
ductors. And first of all it is necessary to take into ac-
count the extremely high asymmetry of currents in
phases. It should be noted that the results presented here
should be considered as a first approximation and a
generalized statement of one problem in the develop-
ment format of an induction MHD machine of the
above configuration.

Conclusion. When building energy-efficient in-
duction MHD machines, several interrelated problems
should be solved.

Creating an effective winding switching circuit,
controlling the number of poles and the speed of a trav-
eling magnetic field should also be considered as a task
in the field of research into flat induction machines of
a longitudinal magnetic field. The study of the features
of the electromagnetic field of an induction machine, as
well as the methods of controlling the redistribution of
magnetic flux, relates to the field of mathematical mod-
eling and optimization of the inductor magnetic system.
Evaluation of the effectiveness of the effect of induc-
tors on the molten metal and the change in its charac-
teristics when the operating characteristics change is
the essence of the magnetohydrodynamic problem. In
addition, it should be understood that standard three-
phase frequency inverters of an asynchronous electric
drive are not suitable for supplying metallurgical equip-
ment, the modes of which are sharply asymmetric, ex-
tremely reactive and reversible. Therefore, when build-
ing complexes of different dimensions intended for
electromagnetic stirring of the melt, it is necessary to
create a series of economical and reliable power
sources for induction machines operating at the edge of

the frequency range, with a different number of phases
and various circuitry of windings. Each of the above
problems for the whole variety of designs of induction
MHD machines of a longitudinal magnetic field must
be devoted to a separate article.
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Abstract

Article contains debatable materials. Climate change will lead to new diseases and it will demand studying.
Concentration of works of veterinary and medical experts will promote improvement of mutual knowledge and

atomization of these researches.
AHHOTAN NS

Cratbsl cOEpKUT AUCKYCCHOHHBIE MaTepHaibl. V3MeHeHne KIMMaTa NpuBeIET K HOBBIM OOJE3HSAM U 3TO
notpedyeT u3ydenus. Konuentpanust paboT BeTepHHAPHBIX M MEJUIMHCKUX CIIEIHAINCTOB OyIeT crioco0CTBO-
BaTh yJIy4LICHHIO B3aNMHOW MH()OPMHUPOBAHHOCTH M aKTUBHU3ALNH 3TUX HCCIICAOBAHMUIH.

Keywords: Arctic, veterinary experts, natural and focal diseases.
KiroueBble cioBa: ApKTI/IKa, BETCPUHAPHBIC CICHUAINCTDI, IPUPOJHO-0OYAIrOBbIC 3a00JIEBaHMSL.

ITo MHEHHIO MHOTHX YY€HBIX, IMEHHO IIEpBOE HC-
ClIeZIOBaHUE — Pe3yIbTaT COTPYTHIUYECTBA 78 YUEHBIX
n3 60 Hay4dHBIX HMHCTUTYTOB, BXOJAALIMNX B CETh
PAGES(Past Global Changes) — mupencrasiser
HauOOJIBIINUN UHTEPEC.

Cnenyromast pabota, onmybnukoBanHas B Nature
Climate Change, paccka3blBaeT O CMCIICHHU H3BECT-
HBIX HaM KJIMMaTHYECKUX 30H BCIICICTBHE MTOBBIIICHUS
TeMITepaTypbl. ITO 3aCTABISET )KUBOTHBIX U NTHI] Me-
HATh Cpely OOWTaHUS B TOWCKax Oonee KOMQPOPT-
HBIX YCJIOBHHM — HaIpuMep, MUTpUpPOBaTh B Oojee ce-
BEpHBIE LIMPOTHl WIM IOJHUMATHCS BBIIIE B TOPHI.
Kpome Toro, m3MeHeHUs HEW30eKHO CKaXyTcs Ha
CEJIbCKOM XO3SHCTBE, IMMOCKOJIBKY KaK MHUHHMYM OKa-
KYT BIMSHHE Ha KOJMYECTBO OCAIKOB M COCTOSHHE
MOYB.

CornacHo odpunmansHbM qaHHEIM ( Yka3 [Ipesu-
nenta PO or 24.01.1992 Ne45) k paiionam Kpaitnero
Cesepa otHocsTcst MypmaHckast o6nactb, Henenknit
AO, B Pecniyonnke Kapenus ropox Kocromykma u 4
paiioHa B pecrryOnuke Komu- roposna Bopkyra, UuTa n
4 paiiona, SImana- Heneukuit AO, Taiimbipckuit AO (
ropoaa Hopuibck u Urapka), Peciyonmka Caxa ( SIky-
THs1), Maragauckas oomacts, Yykorckuit AO, 2 palioHa
XabapoBckoro kpas, 5 ceBepHbIXxpaiioHOB CaxanwH-
cKol obmactu U 2 paiioHa pecnyonuku TeiBa. K cy6-
apKTHYECKOMY pailoHy, HaxXoAsmeMycsi BOJIH3U ApK-
THKH, MOXXHO OTHECTH ApXaHTelbCKyl0 001acTh
(kpome Henenkoro AQ).Pecnyonuky Komu ( xpome
r.Bopkyra),Xauteli- Mancwuiickuit AO, r. Enuceiick,

Enwucetickuii paiton, CeBepa- Enuceiickuii paiion u Ty-
pyxaHckuii paition KpacHospckoro kpas, DBeHKUHCKHUHA
AO, IOxubie paiionbl pecryonuku Caxa, OXOTCKUN
paiion XabapoBckoro kpas. 910 6,7 MIH. YENOBEK, T.€.
4,7 % OT YNCIIEHHOCTH BCEil CTpaHbl HaceneHus. Apk-
TUYecKas 30Ha Poccuu - 3T0 9acTh APKTHKH, HAXOs-
masicsi NoJl CyBEPEHUTETOM M ropucaukuued Poccuii-
ckoil ®enepanuu. 2 mas 2014 r. Ipesunent Poccun
momucan yka3 «O CyXOITyTHBIX TEPPUTOPHSIX ApPKTH-
yeckoil 30HbI Poccuiickoit ®@eneparmmn» Ne 296. Ilpu
9TOM MOpPCKHE T'PaHUIBI B APKTHKE B €€ OCHOBHOM
paiione - CeBepHoM JIeMOBUTOM OKeaHE - OKOHYA-
TenbHO He onpeaenensl [ 10]. M3 ananuza mybnukanuu
aBTOpOB CcTaThu «BnusgHue ro0anbHBIX KIMMaTHUe-
CKHUX U3MEHEHUH Ha 30pPOBbE HACEJIEHUS POCCUNCKOI
ApPKTUKH» Cpa3y BO3HUKAET BOIPOC, IOYEMY B TaKOH
paboTe aBTOPOB HET CHELHUAIMCTOB MO BETEPHHAPHH,
KOTOPBIE UMEIOT IPSIMOE OTHOLIEHUE K Pa3leiy Colep-
xanust 4.4.2. IpUPOAHOE - OYaroBble 3a00JICBaHMUS, KO-
TOpBIE yXe OBUIM COBMECTHO OOCYXIEHBI BOIIPOCHI
SNUJIEMHONIOTUU U 3MU300TOJOTHH 300HO30B, IPO-
O7eMBbl TIaTOTeHEe3a, KIMHUKUA W JIEYEHUs 300HO30B,
IyTH COBEPIICHCTBOBAHUSA J1TaOOpaTOPHOI JMarHo-
CTHKH ¥ cenn(pUIecKoil MpoPHUIAKTHKH STUX HHOEK-
uuit. IlepBoit Bcecoro3Hoil MeXIyBeAOMCTBEHHOM
koH(pepeHmn « CoBpeMeHHbIE TPOOIEMbI 300HO3HBIX
uHpeknmii», KoTopas Obuta oprann3oBana B 1981 r B
Cumpepomone [1,c.2]. Tam paccMaTpuBaIMCh TakkKe
reorpa)MuecKue ¥ METOMYECKHUE aCHEKThI OOPHOBI C
300HO3aMH, YTO HAIUIO OTpaXXeHHUE (HOPMHPOBAHUHU
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KOHLETIIUH 1 pa3pab0oTKe KOMIUIEKCHO- LIEJIEBBIX MPO-
rpaMM 3MH300TOJIOTO - SMUAEMHYECKOro Haa30pa 3a
STHMH HHPEKIMUAMHY, a TAK)KE OCBEIIEHBI B MaTepHaIax
KOH(EpEeHINN  «3MHU300TONOTHS,  SIHUICMHOJIOTHS,
CPEACTBAa AMArHOCTHKH, TEpalMU M CIEIH(UIECKOMH
PO UIAKTHKH HHPEKITNOHHBIN 00JIe3HEH, 00IINX s
YeNI0BeKa M )KUBOTHBIX» T. JIbBOB.1988 r. (s cimyxe0-
HOTO Nojb30BaHus). B cBoell crathe akagemuk baky-
noB M.A. Torna (1,c.10) mpeacraBun crucok 6omne3Hein
(31 HO30eIMHMIIA) IPEACTABIISIONNX HAUOOJIBIIINN WH-
Tepec Al BeTepUHAPHBIX U METUIMHCKUX CIEIHaIH-
cToB. OHM PETHCTPUPOBAINCH TJIABHBIM 00pa3oM B
cTpaHax A3un, AQpUKH, TaTHHCKON AMEpUKH, IIPOTe-
KaJxu B (opMe DIIHM300THH, CIIOCOOHBI HaHECTH OOIb-
II0M YKOHOMHYECKHH yIIepO; HEKOTOphIe IpeacTaB-
JSTFIOT CepbE3HYI0 MpoOsIeMy ISl 3paBOOXpPaHEHUS B
CBSI3M C HEJIOCTaTOYHOH M3ydEHHOCTHIO, OTCYTCTBHEM
CPEACTB JUATHOCTHKH M CHEenU(pHIecKOd mpoduiak-
TUKU. VI3 NUKHX JKUBOTHBIX C HAaHUOOJIBIIMM YHCIOM
BO30yauTeNell CBA3aHBI 00€3bsIHBI, YYaCTBYIOLIHE B
pacnpocTpaHeHUH OTACHEHIIUX /I YeJoBeKa 0oes-
Hell. Jlpyras rpynna HO30€JUHUL] CBA3aHA C IPhI3Y-
HaMmH. B paccMaTpuBaeMoM CIIMCKE MOKHO BBIJICITUTH
Takue O0JIe3HH, T1e 3apaKEHHBIN YEOBEK CITYXKHT HC-
TOYHUKOM BO30OYIWTEINS U YEIOBEKa- SIBICHUE JI0-
BOJIbHO HEXapaKTepHOE JUIi 300aHTPOIOHO30B. JTO
mxopanka MapOypr, D6oma, Jlacca, ocria 00e3bsH, IO
JaHHBIM Tak )K€ JMXopajaka RoiauHel Pudt. BakHOe
3Ha4YeHHEe NMPHOOpPETaeT KOHTPOJIb 32 MMIIOPTOM H Iie-
PEBO3KaMH YKUBOTHBIX, HEOOXOJMMO TILATEIBHO MPO-
BOJIUTH J1€3MH(EKITNIO TPAaHCTIOPTHBIX CPEICTB B MEXK-
JYHapOJHBIX MOPTaX M a’3pomnoprax, Ae3MH(EKIUIo
aBHaJIaiiHEpOB, Ha OOPTY KOTOPBIX MOXET OBITH OCY-
LIECTBJIEH TPAHCKOHTUHEHTAJIbHBIN 3aHOC HACEKOMBIX.
HeoOxonumo pa3BuBaTh 0OoJjiee TECHOE COTpYIHHYE-
CTBO MEINIMHCKON M BETEPUHAPHOM CITyXkO.

ApKTHKaA - OJJMH U3 T€X PETHOHOB, II€ MPOUCXO-
JSIT 0COOEHHO OBICTpPBIC M CYIIECTBEHHBIE M3MEHEHUS
kiauMmata. Ocobast OacHOCTh KIIMMATHYECKUX H3MEHe-
HHUH 3aKJII0YAeTCs B TOM, YTO OHHU BBICTYIAIOT OZHUM
n3 (aKTopoB pocTa MHPEKIMOHHBIX U Mapa3UTaPHBIX
3a0oneBaHni. DTO OOBSCHSAETCS TEM, YTO C POCTOM
TEeMIIepaTyp U3MEHSIOTCS TPaJAUIIHOHHBIE apeabl BO3-
OynuTesel U MepeHOCUYUKOB, MHPEKIMOHHBIX U Tapa-
3UTapHBIX 3a00J€BaHNH, YXYIMAIOTCS TPaIUIIHOHHBIE
YCIIOBHS XpaHEHUS] MPOAYKTOB IUTAHHUA y KOPEHHBIX
MasiouucieHHbIXx HaponoB Cesepa. Brnusinue xianmara
oTpaxkeHo B pabote FOmkoBoit JI.5., roe m3ydanoch
BIIMSTHUE TIPUPOJHOE - reorpaduueckux 25 $hakTopos
Ha 3200J1eBaeMOCTb JIMCTEPHO30M - BO3IEHCTBHE KIIH-
Mara Ha ypOBEHb 3a00JI€eBa€MOCTH JINCTEPHO30M B AJl-
TalickoM kpae u ['opHom Anrae. B cratucrudeckyro
MO/IeJTb BKITFOUMIIN TIPUPOTHOE - KITUMaTH4ecKne (ak-
Topbl (f BO3MyXa, OCaAKH, YUCIIO JHEH C TyMaHOM,
YHUCIIO TACMYPHBIX JHEH, t OYBHI, UHUCIIO THEH C Ocai-
KaMH, YHACIIO JHEH C OTTEIUISIMHA, OTHOCUTENIbHAS BIIaXK-
HOCTB, BBICOTa CHEXHOTO MOKPOBA, IIyOMHA ITpomMep-
3aHUA TOYBBI, YUCIIO AHEH C pocoif). HaiimeHHsIi KO-
3¢ puIueHT MHOKecTBeHHOW Koppemsiuun 0,993, uro
yKa3bIBae€T Ha OYEHb BBICOKYIO TECHOTY CBSI3U (DyHK-
1M 3200JICBAEMOCTH C 0TOOPaHHBIMU (haKTOpaMu. ITO
TaKXkKe MOTJIO HAaliTU OTpaXKeHUE ydyacTue B pazaene 3.1
u3MeHeHue KiauMara. Paszen BcraBka 4. Tak ke UMeeT

MECTO B M3YUCHHHU BETEPHHAPHH. | PBI3yHBI IPENCTAB-
JSFOT 0a3y ATl MPOKOPMIICHHS KIIEIEH U TeM CaMbIM
CTUMYNHPYIOT UX YHCICHHOCTb. TaK, HalpHuMep, NpH
N3y4YEHUH YCTAHOBJICHO, YTO HanOOJbIIEE BIUAHIE HA
pocT 3a0071€BAEMOCTH OKa3bIBAIOT: OCAKH, YHCIIO Mac-
MYpPHBIX JHEH, BEICOTa CHEXXHOTO TOKpOBa, t Bo3myxa,
a TaKe 4uciIo JHed ¢ TymaHamy, t moussl (I'epuryn
B.U., 1982 r.). Ilo ouenkam BO3, kmumatudeckue us3-
MEHEHHs B HACTOSIEe BpeMs SBILIIOTCA NPUYUHON
npuMepHo 150Teic. NpeXAEeBPEMEHHBIX CMepTed B
mupe (0,3% ot obmrero uucna cmepreir). K 2050 r. B
EBpone B CBsI3U C NMOTEMJICHUEM KIMMaTa OXKHUIAeTCs
JanbHeiee yBEIWYEHHE CMEPTHOCTH HACENIEHHS,
npumepro Ha 1-1,5%[9]. OcobeHHOCTH pOCCHICKOI
ApkTuKH 10 cpaBHeHHIO ¢ Ajsickod, CesepHoii Ka-
Hagwl, ['peHnananeld, ApKTUYECKUMU TEPPUTOPUSMU
CkaHIMHABCKUX CTPaH - 3aKJII0YACTCS B 3HAYUTEIHHO
OoJbIICH YHMCIICHHOCTH HaceJeHUs. 37ech pacIoio-
’KeHO 46 TOpOJIOB U MOCENKOB C HACEIEHUEM B TISITh U
Oosiee ThICSYM KkuTeNCH (Kak B onHON DUHIAHANK), a
TakK ke KpyMHEHIINe B MUPE MeTaIyprudeckue mpo-
n3BoAcTBa. Pynuuxu. I'opHO-060TraTHTEIbHBIE KOMOU-
HaTbl, YTOJIbHBIE IIaXThl, HOJUTOHBI UCIIBITAHUH s1ep-
HOTO OPY)KHSI, MECTA 3aXOPOHEHHS PaIOaKTUBHBIX OT-
XOJIOB U JIPyTHE HKOJIOTHUECKH ONACHBIE OOBEKTHI.

1.3 ocobeHHOCTEl M3YyUeHUS CIIeAyeT OTMETHTh
1 TaKoH MOKa3aTeNb JOCTYIMHOCTH yCIIyT U3- 32 INIOXUX
TPAHCHOPTHBIX YCIOBUM cocTaBiseT s TailMblp-
ckoro AO - 7 4acoB B HEZEINIO, JUI DBEHKUHCKOIO -62
yaca, m1a Yykorckoro- 28 wacos, 1 PecrnyGnuku
Caxa (Sxytus)-25 yvacoB u nns SImana - Henerkoro
AO -18 gacoB [byrpomenko,2008,2]. B mecrax mo-
OBbIYM ¥ TPAHCTIOPTUPOBKH HE(YTH BO3ZMOXKHO 3arpsi3He-
HHE HCTOYHHKOB IIUTHEBOI0 BOJOCHA0KEHHUS B pE3yJIIb-
TaTe Pa3phIBOB TpyOonpoBooB. C pocToM t opranude-
CKH€ COEIMHEHMS, KOTOPble HAKAIUTUBAIOTCS Ha 3THX
TEPPUTOPHUSIX MOTYT IONACTh M3 CHETa, JbJa, BEUHON
MEp3J0THl B cpely oOWTaHus desoBeka. Bozpacraer
OITaCHOCTh ITOCTYIUICHHUS! TOKCHYECKHX BEIIECTB W3
MECT 3aXOPOHEHHS XUMHYECKHX M PaHOAKTUBHBIX OT-
xo10B. deHOMeH crier(UIecKoro HaKOIUICHUS CTOM-
KHX TOKCHYECKHX BEIIECTB B apKTHYECKHUX SKOCHCTE-
MaxX M3BECTEH JJaBHO, OJHAKO, €r0 SKOTOKCHUKOJIOTHYe-
CKHE ¥ MEIUIMHCKHE IIOCIEICTBUS B YCIOBHAX
HApacTAIOUINX W3MEHEHUH KinMaTa B ApKTHKE OcCTa-
IOTCSl B 3HAYMTENBHON Mepe HensydeHHbIMHU. [l 3a-
MOJISIPbsl XapaKTepHA upe3BblYalHas BbIPAXKEHHOCTh
aMT. ABICHMH U YCHJECHHAs LUKIWYECKas [esATellb-
HOCTb € Pe3KMMH KoJIeOaHusIMH t, aTM. IaBJICHUS U CKO-
pOCTH BETpa B TeUEHHE KOPOTKHUX NMPOMEXYTKOB Bpe-
MeHH. 3UMOM MOBTOPSIEMOCTh 3aCTOEB BO31yXa AOCTHU-
raer 9-19%, a tymaHoB -8-17%. D10 BimseT Ha
ypoBeHb 3aboseBaeMocTd 1o KpacHospckoMy Kparo,
Mypmanckoii obnactu. Takoe BIusSHIE OBLIO H3y9ICHO
u panbie FOmkosoit JI.A. npu BaustHEM 3THX BakTO-
poB Ha 3a00JI€Ba€MOCTh JHCTEPHO30M B AJNTalCKOM
kpae u 'opHom Aunae [3, 91].

Knmmarndeckne M3MEHEHUS! B POCCHHCKONH ApK-
THUKE BBI3bIBAIOT U3MEHEHMUS], TJIE MECTO TYHAPBI MOXKET
3aHATH Taiira. OTO O03HAYaeT BO3MOXKHOCTb pPacCIIUpe-
HUS apeajioB psAa BUIOB TPBI3YHOB, SBISIFOILUXCS T€-
peHocYMKaMH MHMEKIHH T.K. TEPHOIUYHOCT 00JI€3HU
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MOJKET OBITH CBSI3aHA C YPOBHEM BaKIMHALINH, C U3ME-
HEHHEM HampsHKEHHOCTH MMMYHHUTETa M HapacTaHHEM
YHCIIa BOCTIPUIMYHUBBIX KUBOTHBIX, a OOJIbIIIE 3aBUCHT
OT YUCIICHHOCTH TPBI3yHOB, HOCUTEJIEH OOJIC3HH B IIPHU-
poxe [FOmxosa JI.4, 1986 r.]. Oxunaetcs, 9to B OH-
Kaifme 20-25 et o0mras Iomanb BEIHOH MEP3IO0TH
MOXeT cokpatutbest Ha 10-12%, u npu 3Tom e€ rpa-
HUIIA CMECTUTCS K ceBepa - BOcToky Ha 150-200 kM.
OnacHbl TaKXKe TaKhe MPUPOHBIC SABIEHUS, KaK CHIIb-
HBIE METEJIH U MOPO3bl, CHEXKHBIE JTABUHBI, TIOJIOBO/JIBE,
HaBoAHeHUs. [IpupoaHbIe KaTaKJIU3Mbl BIEKYT 3a CO-
001i 1 Takue He MPSIMBIE TIOCTIEICTBUSA, KaK YBEITUUECHUE
YHCIICHHOCTH KOMapOB B pe3yJIbTaTe 3aTOIUICHUS Tep-
PUTOPHI, aKTUBU3ALMU KIELIEH U JIp. IEPEHOCUUKOB
nHpeknui [ects mannsie FOmkosoit JI.4.,1986 1., c.
118 mo uccrnenoBanus KOMapoB U KIELEH IPU JIUCTe-
puose]. Ilpu nHaBomHenuu B Skytum 2001r. mnOroO
CKOTa ¥ IITHUIIBI, OBLIH 3aTOIJICHBI MAITHU ¥ TACTOMIIA,
MOCTpagaid OOBEKTHl CeNIbCKOro XossiictBa. Croib
HEraTUBHBIE TMOCTEACTBUS HABOJHEHHUS U JAp. CUTya-
IIUH, CBA3aHHBIX C MOTEIJICHUEM KIIMMaTa BO3MOXKHBI U
B manbHeiinieM. O0mas cymma yiiepba cocraBuia 7
mipa. pyo. Huskue t Bozmyxa -20-30°C B mekabpe-
(heBpane KOTOpBIE COMPOBOXKAAIOTCS CHIIBHBIMH BET-
pamu. M3-3a 3TOrO YacThle aBapuMl M OTKIFOUYCHUS
SHEPreTUICCKUX YCTAHOBOK M DIIEKTPUIECKHX ceTeil. B
CTpaHe CPOPMHUPOBAIOCH HOBOE HAYYHOE HAIIPaBICHUE
- moJisipHas MeaunuHa. A BerepuHapusi? PesynbTaTsl
STHX PabOT IMpEeACTaBICHB B MaTepHainax 13-ro KoH-
rpecca mo noispHoi MeauuuHe. Hapsny c orpuna-
TeNbHOM t , yyacTByeT CHJIbHBIN BETEpP M MOBBIIICHHAS
BIAKHOCTH BO3/yXa, YTO SIBJIETCS PACIPOCTPAHEHUEM
SMUAEMHUN POCTYAHBIX 3200JI€BAHUH B T.4. U y KHUBOT-
HBIX, OPMUPOBAHUEM YCIOBUH ISl PA3MHOKESHHSI BH-
PYCOB BO3JIyXOHOCHBIX IIOJIOCTSIX OPTraHU3Ma M MX IO-
clenyIolIe MaccoBOM nepenayeil BO3AyIIHO- Kanellb-
HBIM MYyTEM. YTSDKEISIETCS TCUCHHE PECIIHPATOPHBIX
3a00JIeBaHU C TIPOJIBMIKEHUEM Ha CEBEP, TAKIM TSIKE-
TBIM 3a00IeBaHeM, Kak THeBMOHMS B Hererkom, Ko-
psikckoM AO u Ha YykoTke. DTO TakK *Ke CBSI3aHO C
TPYAHOCTHIO CBOCBPEMEHHOTO OKa3aHUS JOJDKHON MO-
MOIIU (TPaHCMOPTHBIE PACCTOSHUS U HM3HOUIEHHOCTh
TpaHCIoOpTa...). DTO CKa3blBaeTCsd Ha TpUBEcax H
YpOBHE 3apaX€HHOCTU TeJIbMUHTAMU (IIPEBBIIIAET
CpelHue MoKa3aTenu mno crpade). KpoMme Toro moj Bo3-
JICCTBHEM XOJIOAa YBEIMYMBACTCS YacTOTa IIOBpE-
JKJICHUH U T.10. ¥ 3a0oseBannii. Ha apkTryeckoit u cy0-
apKTHUeCKOU Tepputopun Poccuu MpoXUBaeT OKOJIO
160 ThIC. Yel., OTHOCSIIMXCS K KOpeHHBIM Hapoaam Ce-
Bepa. OTCYTCTBUE JIBJOB B JIETHE-OCEHHMH MEPUOJ
YXYALIWIO YCJIOBHS Haryjla TUXOOKEaHCKOTO Mopxa.
DTO IPUBEIIO K NCYC3HOBEHUIO FOXKHBIX ITACTOMII, T10-
BBIICHHON THOETN MOJOJHSKA, IJIOXOMY (u3HUe-
CKOMY COCTOSTHHIO B3POCIBIX JKHBOTHBIX, H3MEHEHHE
MUTPALMOHHBIX ITyTeH AMKUX OJIEHEH U UX KOPMOBOMH
0a3bl, TaJCHUE MTOTOJIOBLS MOPCKHX YKHBOTHBIX MOXKET
MIPUBECTH K COKPALEHUIO TPAAUITMOHHBIX POMBICIIOB.
3T0, B CBOIO OYepeab, IPUBEAET K HAPYIICHUIO TPaan-
LUMOHHOT'O MUTaHUsS. DTO 3aTPYAHSIET OXOTY U BEIET K
YBEJIMUYEHHUIO YHCIia Clly4aeB TpaBMaTu3Ma. M3-3a mno-
TEIUICHUSI KJIMMATa TaK K¢ BO3HUKAIOT MPOOJIEMBI C CO-
XPaHHOCTBIO MPOJYKTOB MUTAHUS, B PE3YJIbTATE YETO

BO3MO’KHO YBEJITMUCHNE YHCIIA KAIIECYHBIX HHPEKIMOH-
HbIX 3a0osieBanuid. [loTemeHwe kimMara ApKTHYE-
CKOTO PETHOHA OKa3bIBACT ONPEICNEHHOE BIMSHUE U
Ha YpOBEHb WH(EKIMOHHBIX 3aboeBaHmid. [IpramHb
9TOTO SIBJICHHSA: CMEIIEHNE TPAHMI] K CEBEPY, UTO BEI-
3BaJIO pacIIMpEeHHE apeaja BO3OyAWTENeH U mepeHoc-
YUKOB MHQEKIIMOHHBIX 3a00JIEBaHHH, MEpeAatonXcs
C YKyCOM KJIellla, YBEeJIMUeHUE Ciiy4aeB 3a00JIeBaHUs
IITHIL, PHIO M MOJUTFOCKOB (0OTYNH3M, MHEPMOdHIIEeha-
JIUT, YyMa, TPHUIII MOPCKOW NTHIBI U STIHIAEMUS Tep-
NecroJOOHOro BUpyca y yCTpul. MHOTue 300HO3BI
pacIpocTpaHeHsl y JHcul] OeleHCTBO, Opyuemes y
KOTIBITHBIX, JICHUI] U ME/IBE/ICH, 3XMHOKOKKO3 y TPBI3Y-
HOB WJIH co0aK. BrIkrBaHME U PacIIpOCTPaHEHHE MHO-
THX BAZOB HACEKOMBIX CITyXKaIllUX NEPEHOCUYNKAMH 3a-
0oJeBaHNH, BEI3BAaHO TOBHIIICHUEM CpeaHei t, 9To co-
3MaéT YCIIOBUS IUIS1 OSIBJICHUSI HOBBIX 3a00JI€BaHUH B
apKTHYECKHX peTHOHAX. [Ipyrast mpudrHa BO3MOKHOTO
paciupeHusi apeana WHGCKIIMOHHBIX 3a00JICBAaHHUHA -
9TO M3MEHEHHMe NyTeH Murpamuu nrun. B Apkruky
CTalM TPHUJIETaTh «IK30THYECKHE) a3MaTCKHE BHJIbI,
KOTOpPBIC MOI'YT OBITH TNEPECHOCUNKAMU TPOIMHUYCCKUX
nuxopanok. Pacnpocrpanenue Bo3OymuTeneit uHpek-
LMOHHBIX 3a00J€BaHUH MPOUCXOIUT TAKKE NPH BBI-
IMyCKaHWU KopaOisiMu OayutacTHBIX Box (KaTacTpoda
JUTSL pIOaKOB M MECTHBIX JKUTENEH ). OTMedeHo, 4To Te-
pPEMEHBI B KOJMUYECTBE OCAIKOB, JOCTYITHOCTH M Kade-
CTBa NMUTHEBOH BOJBI, CBSI3aHHBIC C M3MEHEHNEM KIIH-
MaTa, MOT'YT HOBJIUSTH HA KOJIMYECTBO MH(EKITHOHHBIX
3a00JI€BaHM, CBA3aHHLIX C BOJOH HE TOJLKO YENO-
BEKa, HO M )KUBOTHBIX. YK€ JI0Ka3aHO, YTO YBEJIHMYCHHUE
cpeaHemecssyHOM t Bo3ayxa, BEAET K YBEJIIMUEHUIO CITy-
yaeB 3a00JeBaHNil OaKTepHaNbHON AU3EHTEpHEH, KaM-
NUJI00aKTEPHO30M, CAIIBMOHEIUIE30M M JIp.K.K. 3a00-
neBanusM. Jloctynm k Oe3omacHOW BoJie OCTaéTcs
KpaiiHe Ba)KHBIM BOIPOCOM OOECTICUEHHS 3/I0POBBS
HaceleHHs U )KUBOTHBIX. B Skytnn 32% npoananusu-
POBaHHBIX 00pa31I0B BOJBI U3 BOAOEMOB | -if KaTeropun
HE OTBEYAET [0 MUKPOOHOIOTHYECKIM HOKa3aTesIM B
1,3 Bolte, yeM 1o crpane. CBUAETENBCTBYET O ILIUPO-
KOM pacIpOoCTpaHEHUH BUPYCOB BOAaX peku JIeHsr-oc-
HOBHOT'O UCTOYHHKA IIUTHEBOT'O BO}IOCHa6)KeHI/I$[ STOM
pecnybnuku. Hu oqHa TeppuTopus ApKTHKH HE BOIIUIA
B CIIMCOK PETHUOHOB C XOPOUIMM Ka4€CTBOM MMUTHEBOH
BOJbI. A moTeneHne KIuMaTa MOXKeET 6BITB HpH‘IHHOﬁ
llaJ'lBHeﬁIHeFO YXyAIIECHUSA Ka4€CTBa MUTHEBOU BOJBI B
APKTHYECKOM PETHOHE. DTO CIIOCOOCTBYET BCIIBIIIKAM
KHIICYHBIX HHQEKINOHHBIX 3a0oneBanuil. Tak n3 paz-
nena 4.4.2. BUAHO, YTO 3TO JOJKHA OBITH COBMECTHAS
paboTra MeANKOB, OHOJIOTOB, BETEPHHAPOB: MPUPOIHO-
oyaroBsle 3abosieBanus. [loTerienne knmumara BIe4ET
3a c000¥ N3MEHEHNE BO3MOKHOCTEH ITepead MHOTHX
Oome3Hell 4enmoBeKa M IKMBOTHBIX, PAaCIPOCTPAHSIIO-
IMUXCA MpU MMOCPEACTBE YJICHUCTOHOTHUX MEPEHOCYH-
KOB. YBenuueHue t okpyxarouieit cpeipl yCKopsieT pas-
BHUTHE BO3OYANTENS B OPTaHM3ME NMEPEHOCUYHKA, a caM
TpoIIece mepeaayu nenaer 6omnee 3PpGEeKTUBHBIM, pac-
IIUPSIeT ero apeall, obyierdaer nepeaady 3a00IeBaHusl.
V3meHneHue kiauMaTa, NpOU30LIE/IINE HA TEPPUTOPUH
Poccun B XX Beke, OKa3bIBaIOT BJIMSHHUE HA PacIpo-
CTpaHEHHE NPUPOTHOE - OYAroBbIX MHPEKIMH, B T.4. HA
IpaHUIBl apeasioB BO30yIUTENEH NEPEHOCYUKOB M XO-
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3s1€B B Tpenenax apeana. Tak, Harmpumep 3abosieBae-
MOCTbH KIICHIEBBIM DHIIC(PATUTOM 3aBUCHUT OT 00BEMOB
BaKIMHAIMH, OT NOAABJICHU 04aroB METOIaMH HECTIe-
udraeckoit TPOYUIAKTHKH, OT YBEIUIEHHUS JaCTOTHI
KOHTaKTOB HACEJIEHHs, B MEPBYIO OdYEpEenb, TOPO-
CKOTO, C BO30OYIUTENSAMH M NEPEHOCYMKAMH HA Cazo-
BOJI - OTOPOJHBIX y4yacTkax. Ha ypoBHe 3aboneBaemMo-
CTH TaKKe CKa3bIBAIOTCS ILUKIMYECKHE KoJeOaHUs
YHCICHHOCTH MEPEHOCUUKOB M MO3BOHOYHBIX XO35€B.
B ApKTHUECKOM pErvoHe 1o KIEIEBOMY SHIehaTuTy
4eJI0BEKA DKIACMUYHBl TeppuTopuu XaHTel - MaHcuii-
ckoro AO, a Taxxe OTAeIbHbIE PallOHBl ApXaHIelb-
ckoif obmactu u Pecriybmmka Komm. ITo Kpachosp-
CKOMY Kparo 3a00J1eBa€MOCTh IIPEBHIIIAET CPEHUE TO-
KaszaTenu 1o crpase B 7-11 pas. Iloremenue knumara
CIIOCOOCTBOBAJIO CMELICHUIO TPAHHIl PACHpPOCTpaHe-
HHS IEPEHOCYHMKOB KJICIIIEBOTO 3HIE(haInTa Ha ceBepa
- BOCTOK eBporeiickoi Teppuropun Poccun n Cubupn
U PacHIMpPWIO MX IEepHOJ] UX aKkTuBHOCTH. Hammume
CBSI3U MEXITY KIMMAaTHUYECKUMH YCIOBHSIMU U YHCIICH-
HOCTBIO KJICIIEH MO3BOJISET TaKKe YCTAHOBUThH U aHa-
JIU3 JaHHBIX B 3anoBeHUKE KpacHosipckoro xpas ¢ uc-
MOJIb30BAHUEM METOJIa CIIEKTPAIbHOIO aHajH3a Bpe-
MEHHBIX psioB. [IoBEIIIEHNE YPOBHSA 32001€BaEMOCTH
CBSI3BIBAIOT C Ooiee TEMIBIMM 3UMaMH, TaK U CO CHHU-
JKECHHUEM HCIIOIb30BaHMS AHTHKIEUIEBOH 00paboTKH.
JI3H muxopanka 3anagaoro Huma, mH(eknns nepeHo-
cuMasi koMapamu. EnHUYHBIE cily4an 0OHApy>KCHBI B
HoBocubupckoit obmactu. borymimsm B Apkruke, 3T0
3a00JIeBaHNUE CBSI3aHO CEBEPHBIMHU OJICHSMH: B sMaXx,
rzie Hapoabel CeBepa XpaHAT MACO 3TUX KUBOTHBIX, IPH
MOTEIUIEHHH, BO3MOXHO, UX HH(uuupoBanue. Ilapa-
3uThl. Tak, 12 ThICSAY JIeT Ha3a] MPOU30IIET MPUPOCT
YHCICHHOCTH Ha TUIAaHETEe HOBBIX BUJOB Mapa3uTHue-
ckux Tpemaron. CBA3aHO 3TO OBUIO C NOTEIUIEHHEM
KiauMara B iepuo] ['osonena, a 10ka3aTe’abCTBOM SIB-
JSIFOTCSI OKAMEHEBILINE OCTAaTKH 3THX CYHIECTB. 3HAYH-
TenbHas MpodiaeMa APKTHYECKOTO pPEerHoHa - 3TO pac-
MPOCTpaHEeHHE Napa3suToB. ITO 0OBICHAETCS YHOTpEO-
JeHueM  3apaxEHHOM  pblObl.  Oco0o  omacHble
nHpekun. B ApkTHueckoM pernoHe 3a001eBaeMOCTh
TyIspEeMHUEH, JENTOCHHPO30M, JHCTEPHO30M, IICEB-
JOTYOEpKYJIe3HOM O0YCIIOBJICHO pPAaCHpOCTpaHEHHEM
Ha €€ TeppUTOPUU OINPEAEIEHHBIX BHIOB I'PHI3YHOB-
MEePEeHOCYMKOB. 3a00IeBaHUil OOIMX AJIS YeloBeKa U
XKHUBOTHBIX TpeOyeT WM3ydeHHE DPACIpOCTPaHEHHE WX
COBMECTHO C BETEPUHAPHBIMHM  CIIEHUAIUCTAMU.
Tonbko B PecyOnnke Caxa umeercst 200 myHKTOB 3a-
XOPOHEHMsI OONBHBIX XMBOTHBIX. bemeHcTBO mopa-
JKaeT IMeCLiOB, BOJIKOB, JIMCHII, cO0aK, JEMMHHIOB, Ce-
BEpHBIX OJeHel. [13MeHeHue ImyTell MUrpaluy U ape-
aja JUKUX JKUBOTHBIX- XpaHWUTeNed BO30yauTelns
OemieHcTBa, CBSA3aHHBIC C HAPYIICHUSMH TPaJWIHOH-
HOM KJIMMAaTUYECKOM CHCTEMBI, YIYy4IIEHUE YCIIOBUI
JUIsl HGEKIIMOHHBIX BO30yauTeneit Omaromaps Gonee
TEMIBIM 3UMaM MOTYT CIIOCOOCTBOBATh JaJbHEHUIIEMY
pacuImpeHno paioOHOB PacTIPOCTPAaHEHUS 3TOH HH(DEK-
uu. C TaKUMH TIPOTIECCAMH MOXKET OBITh CBS3AHO U «
npoOyX/IEHNE» 0YaroB paclpoCTpPaHEHUS] CHOMPCKOM
SI3BBI U BO3MOJKHO J1aXkKe HaTypanbHOU ocnbl. B mponom
Ha apKTUYECKUX TEPPUTOPUSIX CYLIECTBOBAIU MHOIO-
YHCJICHHBIE OYaru CHUOMPCKOW SI3BBI, KOTOpasl Mopa-

Kaja JI0JCH, MHOTHE BUABI JIOMAIIHUX W AWKHX XKH-
BOTHBIX. JTO MPHUPOIHOE - 0YaroBoe 3a0oJieBaHUE 3a
mouts 200 — JleTHHI TIepHoJ CO BpEMEHHU ero o0Hapy-
yKeHHs ObIIO 3aperucTpupoBaHo B240 myHKTax 24 paii-
oHOB SIkyTun, kak CeBepHBIX (32 HCKITIOYCHUEM IISTH
MIPUTYHIPOBBIX), TaK M TOPHOTAEXHBIX M Ta&KHbIX.
Ota omnacHocTh 0oJiee BCEro BO3pacTaeT 3acylUIUBHIC
TO/bl, KOTAa XHMBOTHBIE TP NMAcTb0E BHITANTHIBAIOT
YroJusi, OrOJISIETCS] IIOUYBCHHBIN TOKPOB U HAXOSIIH-
ecst TaM cropa Bo30yauTensl MH(PEKIUH MoNajaoT B
OpraHM3M KMBOTHBIX. MI3MeHeHne KuMaTa B APKTHKE
MOTYT TMOBBIIIATh PUCK 0CO00 ONMACHBIX HH(EKINH, HE
TOJIBKO 32 CUET pacHIMpeHHs apeaia HocuTene nadek-
LIMOHHBIX BO30YJUTENEH U YITydIIeHNs YCIOBUH UX TIe-
PE3MMOBKH, Oyarosaps IMOBBIICHAIO 3UMHUX | U TOMI-
IIMHBI CHEXXHOTO MOKpOBa. bompIryro omacHOCTE Mo-
XKET  TPENCTAaBIATh  OTTaWBaHWE  MHOTOJIETHEH
MEp3T0THl B MECTax 3aXOPOHEHUS MOTHOLIMX OT HHUX
JIoNiell, a TakKe B OCTaHKaxX MaMOHTOBOW (ayHbI B
CJI0€ MHOTOJICTHEMEP3NBIX TPYHTOB (CTapbie Kial-
OuIia OT HATypajabHOH ocrmbl, 1884-18851.), B TKaHAX
YMEpIIUX OT OCHBI JIFOJH MOTYT OBITH COXPAHATHCS
JKH3HECITOCOOHBIC BUPYCHI) B TeueHue 250 jeT MoxkeT
COXPaHUTHCS TpH OoTpunarenbHbIX t). B mosry ma-
MOHTAa, BO3pacT KoToporo 6oiee uyeM 18 ThIC. JeT, yaa-
JIOCh BBIABUTH BBICOKYIO KOHILEHTPAIMIO >XKH3HECIIO-
COOHBIX TEPMOTOJICPAHTHBIX Aa’3pPOOHBIX OaKTepHid
(cemu MopdotumnoB). B myHKTE 5 mpemioxkeHus K
IUIaHy ACHCTBHH IO 3aIlWTE 3A0POBbS HACEIECHHS OT
KJIMMaTHYeCKUX M3MEHEHUI Ha apKTHYECKUX TEPPHUTO-
pusix [4,c.25]. be3 BeTepHHAPHBIX CIELHUATHUCTOB 3TO
He BO3MOKHO. 1o Kax1oMy MyHKTyY NPHPOJHOE - OYa-
rOBOT0 3a00JIEBaHUS M 0CO0O0 - OMACHBIX 3a00JIEBAHMIA,
JIOJDKHBI OBITh M MPEIOKEHUS] BETEPUHAPHBIX CIICIH-
IMCTOB MPH 300HO3aX U aHTPOIIO300HO30B I POC-
cuiickoil ApkTuku. B HuX cieqyer yuects NpUpOAHOE
- KITMMAaTHYeCKHAe OCOOCHHOCTH POCCUHCKON APKTHKH,
OCOOCHHOCTh ~ TEYEHHs  pa3BUTUS  3aboyieBaHuS,
JOJDKHBI OBITH CO3/IaHbl CIIENHANIbHBIE IPOTPaMMBbI
COBMECTHO CO CHenuanrcTaMu MUH3IpaBa 1o peaib-
HOH OLICHKE PHCKOB JUIS 3J0POBbSI HACEICHHUS U TIOITY-
YeHHsI MaTepraia HeoOX0IMMOTO I pa3pabOTKH Be-
TEpPUHAPHBIX MEPONPHATHH, a Takke U pa3paboTarh
IUIaHBl 10 TiepepaboTke M 00e3BPEeKMBAHMIO HAKOII-
JICHHBIXOTXO/IOB. B mporpammy JOJDKHBI OBITH TpH
npuHUuna nonoxensl: 1. Ilpenympexparomux nei-
ctBuid. 2. IIpenocropoxuoctu. 3. MeTuIMHCKON U Be-
TepUHAPHON STHKH. DTO TpedyeT PyH/IaMEeHTAIbHBIX U
MIPUKJIQAHBIX HAYyYHBIX HCCIICJOBAHUN I10 BIIMSIHUIO
rII00aJIBHBIX KIMMaTHYECKUX U3MEHeHn . BrisiBnenne
YSI3BUMBIX PErHOHOB. OIleHKa BO3JEHCTBUS KJIMMaTa
Ha TeyeHHe MH(MEKIMOHHBIX U NapasuTapHbIX 3a00i1e-
BaHuil. OnleHKe MHPHUIMPOBAHHOCTH MOPCKOTO 3Beps,
NITHL, PbIO UCTIONIb3YEMBIX B MHUIIY MM HAXOMSIINXCS
B KOHTAKTe C YeJIOBEeKOM. MBI He 3aTpOHYJIH TEMY B3a-
MMOJIEHCTBHUI YeJIOBEKA C COOAKaMM, KOIIKAMHU B 9THX
YCIIOBHSAX, YTO TaKXke TpedyeT nzydeHuro. Pacimpenne
MEXXTyHapOJAHOTO COTPYAHNYECTBA IO OLIEHKE BO3AEH-
cTBUS KimMaTa Ha naHHbi MomenT BHUHBBuM (ITo-
KpOB), IPUHUMAET y4acTHE B ATUX pa3paboTKax, HO B
HeOombuIoM 00bEMe (rHaHCcHpoBaHus. Takoe 060cHO-
BaHHE NOTPeOOBAECT COBMECTHBIX JICHCTBUI MEIUKOB U
BETEPUHAPOB.
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BeiBoabI

1.KonneHnTpamnus paboT BeTepUHAPHBIX U MEIHU-
IIUHCKHUX CHEIHAINCTOB OyaeT crnocoOCTBOBATh yIIyd-
[ICHUIO B3aUMHOH WH()OPMHUPOBAHHOCTH MX O MPOBO-
JUMBIX B OCBEIAEMBIX O0IACTIX HCCIETOBAHUIX U aK-
TUBU3AIMHA STHX HCCICNOBAaHUI aKTUBU3AIMH STHX
HCCIEOBaHUM.

2. VI3MeHeHue KMMaTa MPUBEAET K HOBBIM 00J1e3-
HSIM | 9TO MOTPEOYeT U3yUCHHUSL.

12 3a0o0seBaHMiA, CMEPTEIBHO OMACHBIX JJIS YEJI0-
BEKa W TUKOW MPHUPOJIBI, PACIIUPSIOT TeOrpaduo CBO-
ero pacrnpocrtpaneHus. [IpenynpexaeHue u JTUKBUIA-
st OoJe3He, O0MHKX I YeIOBEeKa U KUBOTHBIX, SIB-
JeTCs OJHUM W3 Hamboyee BaXHBIX HANpPaBICHHUN
nestenpbHOCTH Poccmiickoit BetepuHapmu[S,c. 3, 6,c.
70, 7,c.6.,8,c.41, 9, c.276].

3. Kputepuem 3¢ dexTuBHOCTH I pOCCHHCKUX
APKTUIECKHUX MMPOSKTOB HA HAYaJIbHOM JdTalle pa3BUTH
JIOJDKHA OBITh HE TOJIBKO PEHTA0CIbHOCTD, HO M MIX BIIH-
SIHUE Ha COI[HAIbHO- DKOHOMHYECKOE Pa3BUTHE CTPAHBI
1 OOIIYIO TEONOJUTHYECKYI0 00CTaHOBKY B Mupe|[10,
c.70].
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