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OIIEHKA BJIUAHUSA ®AKTOPOB CPEJIbl HA YCTOUYUBOCTD
MOJIEKYJI ®EPOMOHOB YEIITYEKPBIUJIBIX HACEKOMBbIX
KBAHTOBO-XUMHWYECKUMU METOJAMMU

I1. B. Aptiomienko, ®@. H. Tomunun
Unemumym ¢usuxu um. J1. B. Kupenckoco CO PAH, Kpacnospck, Poccus
art_polly@mail.ru

[lepenaua mHpOpManKMU y OOJBIIMHCTBA HACEKOMBIX MPOUCXOIUT MOCPEI-
CTBOM (epOMOHHOW KOMMYHHUKanuu. Haxosch B BO3MYNIHBIX ITOTOKAX, MOJICKYJIBI
(epOMOHOB ITOABEPTaOTCS BO3JACHCTBHIO TaKUX (PAKTOPOB Cpeibl, KaK CBET, TEMIIC-
paTypa W BJIQXXHOCTh BO3[yXa. DKCIIEPUMCHTAIBLHO OIEHUTH, KaK (DAKTOPBI CPEIIbI
BJIUSIIOT HAa MOJICKYJIBI ()EPOMOHOB, OYCHb TPY/IHO, IIOITOMY HCCIICIOBAaHUE TIPOBEIC-
HO C IOMOIIBI0 KBaHTOBO-xuMuueckoro meroma B3LYP (Hertwig, 1997; Tirado-
Rives, Jorgensen, 2008) ¢ 6a3ucom 6-31 (p, d) nporpammer GAMESS (Schmidt et
al., 1993). O6bekTamu wcciaenoBaHus BHIOPAaHBI (PEPOMOHBI YEUTYEKPBLIBIX HACEKO-
MBIX, ONACHBIX JIGCHBIX BpeIuTelNieii: HenmapHoro Imenkomnpsaa Lymantria dispar L.,
cocHoBoro Ienakonpsaa Dendrolimus pini L. u cubupckoro menkonpsiga Dendroli-
mus sibiricus superans Tschetv. JlaHHbIE O CTPOCHHH MOJICKYJ (PEPOMOHOB B3SThI X
0a3bl JaHHBIX WWW.pherobase.com. depoMoH HemapHOTro IISIKOIPSIa, JUCIAPIIIOp,
cocTouT 3 ojxHoro kommnonenta — (7R,8S)-muc-7,8-3mokcu-2-MeTHIIOKTaCKaHa.
®depoMOH COCHOBOrO IICIKOIPSAa COCTOMT M3 4eThIpeX KommoHeHToB: (Z,E)-5,7-
nonaexagueHans, (Z)-5-gponexenumnanerara, (E)-7-mogexenmmanerata u (Z,E)-5,7-
nonekamueHona. @epoMoH CHOMPCKOTO IIEIKONpPsIa BKIIFOYAET B ce0sl MIECTh KOM-
MTOHCHTOB: (Z,E)-5,7-nonexamueHans, (Z,E)-5,7-nonexanuen-1-ou, (2)-5-
nonekeHanb, (E)-6-nmonexenans, (E)-7-monexkenans, (Z)-5-nonexen-1-om, (E)-6-
noaeken-1-oim, (E)-7-momexen-1-om1. J{as Bcex (hepoMoHOB Oblaa IMpOBEACHA IPOILC-
Iypa ONTUMHU3AINNA T€OMETPHH MOJICKYJ B OCHOBHOM U BO30YXKICHHOM COCTOSTHUH,
oTpeieNICHBI ITTMHBI BOJIH TorIonieHus. /st Monekynn (pepoMOHOB ¢ CONPSHKEHHBIMU
JBOMHBIMH CBSI3SIMH, JIJTMHBI BOJIH ITOTJIOIIECHUS JICKAT B quana3zoHe 226—227 HM, Jis
MOJIEKYJ, COAEPKAIIMX TOJBKO OJHY ABOMHYIO CBS3b, — OT 169 no 173 um. [lna mo-
JIEKYJIbl TUCHIAIIOPA, HE COJIEPIKAIIECH TBOMHBIX CBS3EH, JJIMHA BOJIHBI MOTJIOIICHUS
3aMETHO Kopoye u cocrtaBisier 144 M. Takum oOpa3oM, H3IydeHHE B 00JacTH
ONMvKHEro yiapTpadrosera crnocoOHO Torjiomark MoJjekyibl (epomonor D.pini
u D.superans sibiricus. AnHamu3 W3MEHEHHUS D3JICKTPOHHOW CTPYKTYPhI MOJIEKYII
B BO30YXKJICHHOM COCTOSTHUM M T€OMETPHUHU MOJICKYJI TOCIIE pellaKCalliy TOKa3bIBacT
BO3MOKHOCTh pa3pbiBa JBOWHBIX CBS3€H M pacmaga 3TUX MOJeKyJd. Bce paccunran-
HBIE MOJICKYJIBI UMEIOT JOCTATOYHO OOJIBINONW JUMOIBHBIA MOMEHT OoT 1,2 mo 2,7 N,
MIO3TOMY TIPH OTPEACIICHHBIX YCIOBHSIX BO3MOXKHO B3aWMOJICHCTBUE C IMOJISIPHBIMH
MOJIEKYJIaMH, COJEP)KAIUMUCS B BO3JIyXe, HAIIPUMEP C TOW K€ BOJOW, TUTOIHHBIN
MOMEHT KOTOpo# paBeH 1,86 J[. VI3MeHeHHe TeoMeTprK MOJICKYJI IIPH BO30YKICHUH
M B3aMMOJICHCTBHE C JPYTUMHU MOJICKYJIAMH, COJCPXAIIUMHCS B BO3IYXE, MOXKET
MPUBECTH K YMCHBIICHUIO KOHIICHTpAIMU (pepoMOHA B BO3AyXE M, KaK CIICICTBUE,

K 0cIa0aeHUI0 (PEPOMOHHOTO CUTHAJIA.
Paboma svinonnena npu noooepoicke POD®U (epanm Ne 16-04-00132).
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Ol TUMM3AIUA U MOAEJIMPOBAHUE CJOKHbBIX CUCTEM

KOJUIEKTUBHBIMUA BUOHNYECKNUMHU AJITOPUTMAMMAX
III. A. Axmenona, E. C. CemeHknH
Cubupckutl 20cy0apcmeenHvlll aspoKOCMUYECKUll YHUgepcumem
um. akad. M. @. Pewwemnésa, Kpacnosapck, Poccus
shahnaz@inbox.ru

B HacTosiiiee Bpems CylecTByeT MHOXECTBO aIrOPUTMOB IS PELICHUS pa3-
JUYHBIX 3aJa4 ONTUMHU3ALMH, OCHOBAHHBIX HAa HIEAX KOOIEpalUUU U KOIBOJIOLUU.
OaHMM M3 TaKUX AJITOPUTMOB SIBJSICTCSI HOBBIA KOJUIEKTHUBHBIA CaMOHACTPanBalo-
muiics OuoHMYeckuii amroput™m, HasBauHbI Co-Operation of Biology Related
Algorithms (COBRA), pa3paboTanHsblil s penieHus 3agady 0e3yciIOoBHONH ONTHMHU-
3allMM C BEIIECTBEHHBIMU ITE€PEMEHHBIMU.

Opuctuka COBRA Oblna pa3paboTaHa Ha OCHOBE H3BECTHBIX aJITOPUTMOB
POEBOr0 MHTEIVIEKTA, U CYyTh JAHHOTO ONTUMU3AIMOHHOTO METO/Aa COCTOUT B UX KO-
ornepaTUBHOM padote. J[Jig Kaka0i U3 KOMIOHEHT-?BPUCTUK T€HEPUPYETCS CBOS T10-
MyJSIUs WHIUBUAOB, TAKUM 00pa3oM, B MTOT€ aJTOPUTMBI-KOMIIOHEHTHI pa0OTaroT
napauieabHo, OOMEHHMBAsCh WHAMBUAAMHU. [JaBHBIM MNPEUMYIIECTBOM METOAA
COBRA sBnsieTcs BO3MOXKHOCTh aBTOMATHYECKOM HACTPOMKH pa3Mepa NOMYJIALUN
IUI €T0 KOMIIOHEHT, KOTOpasi OCYLIECTBIIAECTCS IyTEM YBEJIMYCHUS WM YMEHBIICHHUS
YKUCJIa UHJMBUJIOB B MOMYJISAIMKA HA KaXKJIOW UTEpali padOThl MPOrpaMMbl, B 3aBU-
CUMOCTH OT MIPUTOJHOCTH CaMOil MOMYJISLUY.

PaboTocnocobHocTh U 3(PPEKTUBHOCTD aNTOPUTMA YCIEIIHO OOOCHOBaHA Ha
MHOKECTBE TECTOBBIX 3anay, B3AThIX ¢ KoHKypca CEC’2013, xpome Toro, ObuIO
YCTaHOBJICHO, 4TO pa3paboranubiii meton ontumuzaimu COBRA mpeBocxomut mo
pe3ynbTaTaM TECTUPOBAHUS CBOU KOMITOHEHTHI.

Konnexktunbiii anroputm COBRA 0Ob11 MOAM(pUUMPOBaH JUIsl PELIEHUS] OAHO-
KpUTEpPUAIbHBIX 33434 Oe3yCIOBHOM ONTHUMHU3ALMM C OWHAPHBIMH NEPEMEHHBIMU
(mosryuennbiit Metos 0611 Ha3BaH COBRA-D), a Taxke aJ1s1 peiiieHus 3a/1a4 yCIOBHOM
ontumu3anuu (Meton COBRA-C). Jlanee Obutn pa3paboTaHbl MOIU(DHUKAIIAN aNTo-
pUTMa IS pElIeHUsT MHOTOKpHUTepHaibHbIX 3amad OesycimoBHoi (COBRA-m)
u ycioaoit (COBRA-cm) ontumusarmu. [Ipennoxxennsie moaudukammuu (COBRA-
b, COBRA-c, COBRA-m u COBRA-CM) ObuIH MPOTECTUPOBAHBI HA pErpe3cHTa-
THBHOM MHOKECTBE TECTOBBIX 3aja4, MPUHATHIX B MEXIYHAPOJIHOM COOOIIIECTBE UC-
cienoBareneil B 00JaCTH 3BOJIIOIMOHHBIX BBIYUCICHUN U MPOAEMOHCTPUPOBAIIH JI0-
CTaTOYHO BBICOKYIO 3((EKTUBHOCTH MPU UX PEIICHUU.

Bce nepeuncriienHbie anropuTMbl ObUTH YCHEIIHO MPUMEHEHBI JJIi aBTOMAaTH-
YEeCKOro reHepupOoBaHUs HHPOPMAITMOHHBIX TEXHOJIOTHI MHTEIUIEKTYaIbHOTO aHaJIH-
3a JaHHBIX (HEHPOHHBIX CETEW, MAIIMH OMOPHBIX BEKTOPOB U UX KOJIJIEKTUBOB), IS
pEeLIeHUs Pa3IMYHbIX MIPAKTUYECKUX 3a]1ay Kiaccu(uKauu U MporHo3upoBanusd. Ta-
KMM 00pa3oM, IMOJy4eHHass COBOKYMHOCTh 3(P(EKTUBHBIX CaMOHACTPaUBAIOIIUXCS
QITOPUTMOB ONTUMU3ALIMH MTO3BOJISIET PELIUTh MPAKTUUYECKHU JIIOOYIO 3a/1a4y BbIOOpa
3¢ (PEeKTUBHBIX BAPUAHTOB, BOSHUKAIOIIYIO IPU MOJICTMPOBAHUM CIIOKHBIX CUCTEM.
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OCOBEHHOCTH BJIUAHUA BHEIIHUX ®PAKTOPOB
HA METABOJIM3M HEUTPO®UJIBHBIX TPAHYJOLIMTOB KPOBU

Y KBAJIMOUIINPOBAHHBIX CIIOPTCMEHOB
K. II. bazapun, A. A. CaBueHKO
QOI'BHY « HUU meduyunckux npoonem Cesepay, Kpacnospck, Poccus
impn@impn.ru

Panee Hamu Oblila MOKa3aHa B3aUMOCBSI3b MEKy BOSHUKHOBEHUEM BTOPUYHBIX
UMMYHOIE€(PUIIUTHBIX COCTOSIHUM y CHOPTCMEHOB M U3MEHEHUSIMU METa00JIMYeCKOn
AKTUBHOCTU B HEHUTPO(UIBHBIX I'paHyloLMUTaxX KpoBU. MHTepec mpeacTaBisieT aHa-
JIU3 BIMSHUS OCHOBHBIX (DAKTOPOB, aCCOLIMHPOBAHHBIX CO CIHOPTUBHOM AESTENbHO-
CThIO, HA BOHHUKAIOIINE META0OINYECKUE N3MEHEHUS.

Ob1mmas merabonuyeckas akTUBHOCTh (MA) paccunThIBaniach Kak ONpeaesieH-
HBIW MHTETpaJl anmpoKCUMHUpYIomer QyHKimu pacnpeaeneHus aktusHoctu HAJI-
u HAJI®-3aBucuMbIX neruaporeHas HEUTPODUIBLHBIX TPAHYJIOIMUTOB KpoBH. AHa-
T3 B3aMMOCBSI3€M MEXIy mokazarenasMu MA u nmapamerpamu HU3NYeCcKO Harpys3-
KM B Pa3JIMYHbIX MEpPUOJIaX T'OJJ0BOTO TPEHUPOBOYHO-COPEBHOBATEIBLHOTO MaKpO-
[HKJIA MOKa3al HaJu4yue KOPPEJSIUU C BEIUYUHOW HArpy3ku MaKCHUMaJbHOW WH-
TEHCHUBHOCTHU (BBINIOJHIEMOM IMPHU YacToTe cepicuHbix cokpamenui (HCC) > 180).
Koapdunuent xoppemsiiiun paBen —0,57 u—0,55 nias MyX4uH- U KEHIIUH-
CHIOPTCMEHOB COOTBETCTBEHHO. ClieI0BaTENbHO, HArPY3KU JTAHHOTO TUIIA OKA3bIBAIOT
CYNPECCUBHOE BIUSHHUE Ha META0OJIMYECKYI0 aKTUBHOCTh HEUTPOPHUIBHBIX TPaHYJIO-
uutoB. [lonoxurensHas koppensuus /= 0,61 y myxuns u 7= 0,59 y sxeHumH oOHa-
pY’K€Ha JUIsl Harpy3Ku CpeJIHed MHTEHCUBHOCTH, BBINOJIHSAEMON Ha ypOBHE aHa’po0-
HOTO TOpora, Korja motpedsienne kuciaopoaa BospactaeT a0 50-80 % ot ypoBHS
MakcumanbHoro notpednenus kuciopoaa (HCC 135-150 yn/mun). Harpyska takoro
THIIa JOCTOBEPHO BEACT K yBeNIMUCHUIO MA B HEUTpODUIBLHBIX TPaHyJIOMUTaX KpO-
BU. HamMu He ObII0 0OHAPYKEHO 3HAYMMBIX B3aMMOCBs3eH MeXIy MA U Harpy3Koi
HHU3KOM U BBICOKOM MHTEHCUBHOCTH.

Bricokue 3naueHust koapuiimeHTa Koppensiuu 00HapyKEHBI JIJIs1 B3aUMOCBS-
31 MA ¢ ypoBHEM MaJIOHOBOTO JUajbACTH/IA B TJIa3Me KPOBU U MEMOpaHax SpUTPO-
utoB. Y Myx4uH /=-0,93 u r=-0,97 nns mnazMel 1 MeMOpaH 3pUTPOIUTOB COOT-
BETCTBEHHO. Y JKCHIIUH KOADPUIIMEHT KOPPEIALNU 4yTh HUXKE U cocTaBisia /= —0,9
u r=-0,95.

Takum 00pa3om, AEeKOMIIEHCAIMS B CUCTEME aHTUOKCUIAHTHOM 3aIllUThl U OK-
CUIATUBHBIN cTpecc, POPMUPYIOIIUIICS B XOJ€ COPEBHOBATEILHOIO MepUuoja, B3au-
MOCBS3aH CO CHIM)KEHHEM aKTUBHOCTH METa0O0JIMYECKHX MPOLECCOB B HEUTPODUIIb-
HBIX TPaHyJIOLHUTAaX.
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HNPUMEHEHUME METOJA 311P UIA ONPEJAEJEHNA HAHOAJIMA30B

B BUOJIOTUYECKUX MATEPHUAJIAX
A. B. bapon, H. I'. Makcumos, E. B. UnxeBarkun, M. b. Bonkosa, A. I1. I1y3sips, B. C. bBonnaps
HUnemumym 6uoghusuxu CO PAH
Cubupckuii ¢hedepanvrulil yHugepcumem

HUncmumym xumuu u xumuyeckou mexuonocuu CO PAH

KHI] CO PAH, Kpacrosapck, Poccus
alexeybaron@mail.ru

B Hacrosiiee BpeMsi NOBBIIIEHHBIA HHTEPEC BHI3BIBAET BO3MOKHOCTh BBEIACHUS
HaHoasiMa30B (HA) B >kuBble OpraHU3Mbl ¢ HAYYHBIMU, TUArHOCTUYECKUMHU U Jieueo-
HBIMU LeIsIMU. Takue ucclieIoBaHus CBSI3aHbl C HEOOXOJUMOCTBIO U3YyUEHHUS MEXOP-
TAaHHOTO PaCIpEeCICHUd M IMyTeW 3nMUMUHAIMKU BBeJAEeHHBIX HA. B pemienun stux
BOIIPOCOB MOTYT TOMOYb MarHMTOPE30HAHCHBIE METO/IbI, KOTOPbIE MO3BOJISIIOT OIpe-
nenste HA B 6uomarepuanax, He noBpexaas ux. Hanbonee 4yBCTBUTENbHBIM SIBJIS-
€TCSl DJIEKTPOHHBIM mMapamMarHuTHBIA pe3oHaHc (OIIP). DddextuBHOCTE MeTOMA
OTIPENEISETCS BBICOKOM KOHIIEHTpAIlMell TapaMarHUTHBIX IIEHTPOB W MAarHUTO-
PE30HAHCHBIMU CBOMCTBaMH (IIMPUHA CHUTHANIA OT PE30HAHCA W BEIMYMHBI OOIIHX
MarHuTHBIX MOMEHTOB). KoHIleHTpanus mapaMarHuTHeIX aedgexroB HA moxker no-
CTUTaTh «TUTAHTCKUX BEJMUMH». B paboTe paccMaTpuBarOTCsl BOMPOCH MPUMEHEHUS
meroaa DIIP s BeisiBnenus HA B BOJHBIX 301X 1 o0pasiiax pa3inyHbIX Ouomare-
pHUAasoB.

Heo6xonumbiM yciaoBueM 3 ekTuBHOro npuMmeHenus metoaa JIIP seusercs
rIyOOKO€ 3aMOpakMBaHUE OuomaTepuana XUIKUM a30TOM M YBEJIMYEHHE OOIIEro
obbema obOpasua. s 3Toro paspadoran Oe3aMiybHbIM MeTon (duKcanuu oOpasia
B PE30HATOPE CIEKTPOMETPA, YTO JAET BO3MOXKHOCTHh YBEIUYUTh O0BEM HCCIEIye-
MbIX TIpo0. [Ipu Takux ycnoBusiX B 3aMOPOKEHHBIX BOAHBIX 30J1s1Xx HA HaOmonaercs
cumMetpuuHblid curaan (g = 2,003, AH= 10 I'c), ”HTEHCUBHOCTb KOTOPOTO ObliIa
MpormopIMoHaibHa coaepkannto HA B oOpasue. [lpenenbhnas xoHreHTpamus HA
(cootHomenue curHay/mym nopsiaka 10) cocraBnser okono 1 Mkr Ha 1 T obpasia.
Uccnenoanue DI1P 6uomartepuanoB (KpoBb, I€U€Hb, OYKH, JIETKUE U JIP.) TOKA3aJI0
HaJIMYUe UX COOCTBEHHBIX MapaMarHUTHBIX IIEHTPOB (paauKalibl, ITUTOXPOMBI U Jp.).
CurHanbl OT 3TUX LIEHTPOB HAKJIAJbIBAIOTCS Ha CUTHaJI OoT HA, 4TO BiMseT Ha TOY-
HOCTb OIpeeseHns] KoHIeHTpauu HA 1o cpaBHEHHIO C HCXOAHBIMH BOJHBIMU 30-
asmu. OHAKO, KaK MpaBUiio, B OMONpoOax OTCYTCTBYIOT MHTEHCUBHBIE CUTHAJIBI OT
COOCTBEHHBIX NTAPAMArHUTHBIX [IEHTPOB, YTO MO3BOJISIET MPUMEHATh DI IP-ananu3 s
onpeneneHuss B HuX HA ¢ HeoOxoauMoi TOYHOCTHIO. /{11 yBeNIUUEeHHS TOYHOCTH
MIPUMEHEHO BBIYUTAHHE COOCTBEHHOTO CHTHajIa 0Opasiia u3 oOIero curHajia odpa-
3er; + HA, uTo mo3Bonuiio onpeaendars cogep:kanne HA B peanbHbIX Ouonpodax ot

10 mxr Ha 1 r OomaTepuala v BhIIIIE.
Hccneoosanue svinonneno npu ¢ounarcosoti noooepicke PODOU (epanm Ne 16-04-00999 a).
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MHOT'OATEHTHBIN MOJAXO0J] KAK CIHIOCOB CAMOOPI AHU3AIIUM
AJIT'OPUTMOB IIPU PEHIEHUU 3AJTAY IIONCKA BJAYXIAIOIIEI'O
IKCTPEMYMA B IUHAMHNYECKHUX CUCTEMAX

E. A. bexurckas, C. C. bexutckuii
Cubupckutl 20cy0apcmeenHblll aspoKOCMUYECKULl YHUgepcumem
um. akao. M. @. Pewwemnésa, Kpacnosapck, Poccus
bezhitsk@yandex.ru, bezhitsk@mail.ru

B Hacrosiiiee Bpemst TEXHOJIOTHU aHaIu3a U 00padOTKU TaHHBIX PUMEHSIOTCS
B Pa3IUYHBIX chepax YerTOBEUCCKON JCSITEIbHOCTH JJIsl YCKOPCHHUS MOJYYCHUS BbI-
ro/ibl B Y)KOHOMUYECKUX CHCTEMaX, IMOBBIIICHHUS HAJCKHOCTH B HAYKOEMKHUX M BBICO-
KOTEXHOJIOTHYHBIX CHUCTeMaX. [IpakTHYeckd B KaKJOW OO0JIACTH PEIIAIOTCS 3a]auu
noucka 3KcTpeMmyma. OOBIYHO MPH PAaBHOMEPHOM, IUIAHOBOM Pa3BUTHU CHCTEM pe-
IIEHUE ONTUMHU3AIIMOHHBIX 33/]]a4 HE BBI3bIBACT 3aTPYIHCHUN B CHIIy MHOTOKPATHOT'O
UX PEIICHUS M XOpOIIeH H3YYEHHOCTH HCCIeNyeMOl W pa3BUBaeMoOil 00JacTH.
B aToM ciydae JOCKOHAIBHOE M3YYEHHUS MOJOOHBIX 3a1a4 MPUBOIUT K TOMY, UTO
ynaercsi pa3paboTaTh CIEMaIbHbIC METO/AbI MX PEIICHHs, MAKCUMAJIbHO HCIOJIb3Y-
IOIIHE BCIO HH(POPMAITHIO O MOBEICHUH 11EIeBOH (DYHKIINH.

DKcTpeMalibHbIe YCIOBHS MOHUMAIOTCS KaK YCIIOBHS, MPU KOTOPBIX 0OCTOSs-
TENLCTBA M3MEHSIOTCS M MPOTCKAIOT JIMHAMUYHO, HECTAllMOHApHO. Takue 3KcTpe-
MaJIbHbIE YCIIOBHS XapaKTEPU3YIOTCSl OTPAHUYCHHBIM BPEMCHEM Ha aJIalTaIUIo0 K W3-
MCHEHUSIM, T.. OTCYTCTBYET JIOCTATOYHOE BPEMs JIJIsl M3YUCHHS TEKYIIMX O0O0CTOS-
TENBCTB. B MOJOOHBIX YCIOBUSX HEOOXOJMMO MMETh MEXaHU3MBI C BO3MOXKHOCTBIO
CaMOIIO/ICTPOWKH (aJanTaiyu) MoJ M3MEHEHHs. MeXaHU3Mbl aganTaliy JOJIKHBI
pemark 3a7a4y OTCJIC)KUBAHUS ONTUMAIILHOTO PEIICHHsI, KOTOPOe OJIyXKIaeT B Mpo-
cTpaHcTBe Toucka. Takum 00pa3oM, B TCOPUHU U MPAKTUKE ONTUMH3ALNY JaHHAsK 3a-
Jaya — 3TO 3a/1a4a ¢ OJIy)KIAIOIIMMHU SKCTPEMYMaMH.

PerieHre mog00HBIX 3a/1a4 CPEACTBAMH MHOTOAreHTHOTO MOJX0/a B ONTHMHU-
3al[UM SIBIISICTCS JTOCTATOYHO HOBBIM M HHTEPECHBIM sl u3ydenus. CyTh MHOIO-
areHTHOTO MOJXO0/a B 3a/1a4ax ONTHMU3AIIUK 3aKTI0YaeTCsl B pa3pabOTKe CXeM B3au-
MO/JICHCTBHSI HE3aBUCUMBIX MMOBEICHUCCKUX M IBOJIOIMOHHBIX aJTOPUTMOB C IO
MOJIY4EHUs] CHHEPreTH4ecKoro 3dekra oT B3aUMOJICHCTBUS B CPABHEHHUHU C TEM, €C-
au Obl OHU HCIOJB30BAIKCH MO OTICIBHOCTH TPU YCIOBUU OJWHAKOBBIX OOBEMOB
BBIZICIISIEMBIX PECYpCOB Ha ONTHUMH3alUi0. KOHKPEeTHO B paMKaX MHOTOAreHTHOTO
B3aMMOJICHCTBHS 3a/ICHCTBOBAHbBI T€HETHUECKUE AIrOPUTMBI U anroputMbl PSO (par-
ticle swarm optimization — moBeneH4YECKHE aIrOPUTMBbI), KOTOPbIE 00JIaal0T MOTCH-
I[MAJIOM U MOTYT pellaTh caMble CJIIOKHBIC 3aJlaud B 00jacTu ontumu3auu. Ciox-
HOCTSIMH OINTHMHU3AIMM B TAKUX CIIydasX Ha3bIBAIOT IMOJMMOAIBHOCTD IEJIEBBIX
GYHKIUIA, CMeIaHHbIe (IUCKPETHBIC U BEIICCTBCHHBIC) MEPEMEHHBIC 33JauH, HAJIU-
Yre OrPAaHUYCHUI PA3IMYHOTO BUJIA M JJAKE MHOXKECTBO LEJIEBBIX (DYHKIIHI.
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®EHOTUITMYECKHN COCTAB T- Y B-TUM®OIUTOB BOJbHBIX

PACIIPOCTPAHEHHBIM 'HOMHBIM NEPUTOHUTOM
B. JI. benentok, A. B. Momes, A. A. CaBuenko, A. I'. bopucos, /. B. UepnaHues,
O. B. IlepBoga, B. A. lllankuHa
DOI'BHY «HUU meouyunckux npoorem Cesepay
I'BOY BIIO «Kpachosapckuii 20cyoapcmeenHulil MeOUYUHCKUL YHUBEPCUmMem
um. npog. B. @. Bouino-Aceneyxoco», Kpacnospck, Poccus
impn@impn.ru; gs7@mail.ru

HecMmoTpst Ha mocTHKEHHUS] COBPEMEHHON MEIULIMHBI, IpobiieMa JIedeHHs! pac-
pocTpaHeHHOro ruoiiHoro neputonuta (PI'TI) mo-mpexxHeMy sBisieTcss OQHOUM W3
CaMbIX Cepbe3HbIX B a0oMuHaiIbHOU xupyprun. PI'TI conpoBoxaaeTrcs n30bITOYHBIM
MOCTYIUICHHEM B OMOJIOTMYECKUE CPeibl OPraHu3Ma MUKPOOHBIX aHTUT€HOB U OaKTe-
pUATBHBIX TOKCUHOB. A OJJHUMHU U3 BaXXHEHIINX KOMIOHEHTOB UMMYHHOM CHCTEMBI,
AKTHUBHO BOBJICKAIOUIUXCS B MPOIECChl O0OPHOBI ¢ MHMEKIIMOHHBIM U OaKTepUaTIbHBIM
3apakeHUsIMU, IBJISAOTCS T- 1 B-mumdouuTsi.

Ha 06a3e KpacHosipckoro kpaeBOro rHOMHO-cenTuueckoro meHtpa Kpaeroit
KJIMHUYecKor OonbHUIBI T. KpacHosipcka o6cnenoBano 32 manuenta ¢ PI'TI B Bo3-
pacte 30—-65 net. Bece narenTsl ObUIH pa3/iesieHbl Ha JBE TPYIIIbI B 3aBUCUMOCTU OT
ATUOJIOTUH MEPUTOHUTA: 1-51 rpynma — Tynas TpaBMa >KMBOTA U MOCIEONEepaluOHHBIN
neputoHUT (N = 13); 2-s rpymma — 3a00eBaHUs KEIyaKa, TOHKOW M TOJCTON KHUIIKH
(n=19). B kauyectBe KoHTpoJs 00ciemoBaHO 40 OTHOCHUTENBHO 3J0POBBIX JIHOJIEH
aHAJIOTUYHOTO BO3pacTHOro auana3zoHa. VMmyHodeHOTHNHpoBaHUE JTUM(OIUTOB
IPOBOJMIM METOJIOM MPOTOUYHOM 1uTomeTpun Ha mpudbope Cytomics FC-500 ¢ wuc-
MOJIb30BAaHUEM TPSMOM TSITHIIBETHON MUMMYHO(IYOPECIICHIINH 1IeJIbHON niepudepu-
YECKOM.

B nepBoii rpynne ObUI0 OOHAPYKEHO 3HAYUTENIBHOE CHI)KEHHE KOJMYECTBA
nuToTokcndeckux T-mumponuToB. OcTanbHble cyOnomyiasuuu T-mMMQPOLMTOB He
OpeTepreny JIOCTOBEPHBIX HM3MEHEHUW OTHOCHUTEIBbHO KOHTPOJIbHBIX 3HAYEHUH.
Bo BTOpoOii rpynne Obuio 3apUKCHPOBAHO JOCTOBEPHOE MOBBIIIEHUE KOJUYECTBA 00-
mux T-nmumdonuToB. B Gosbiiiei cTeneHn NOBBIIEHUE KOCHYIOCH T-XenmnepoB u pe-
TYJISTOPHBIX T-TMMQPOLMTOB, KOJIMYECTBO LUTOTOKCHYECKHX T-mumdouuToB ocra-
J0ch Heu3MeHHbIM. Kpome Toro, B monyssuuu T-XennepoB yBEIHYUIIOCH KOJIHYE-
CTBO KJIETOK, 3kcmpeccupyronmx CD62|. Ilpu ananmze B-nmumdornmroB B mepsoii
rpynme ObLJIO MOKa3aHO 3HAYMTENIbHOE CHUXKEHHE BI1-KIeTOK OTHOCUTENBHO KOH-
TPOJIbHOU rpynmnbl. OCTalbHbIE MOMYJAIUA B-KJIE€TOK HE MOABEPIriIuCh 3HAYUTEIb-
HbBIM H3MEHEHMsIM. B TO ke BpeMs 3HAYUTEIbHO MOBBICUJIOCH KOJHYECTBO
B2-xinieTok u B-kieTok namsaTti, akTUBHO 3Kcripeccupyromux CD23, yto yka3biBa-
€T Ha akTuBaluo B-muMpouuToB M ycuiIeHHE TyMOpajibHOIO HMMYHHUTETA.
Bo BTOpO#i rpymnmne, 1o aHajJoruu € MEPBOM, 3HAYUTEILHOMY CHUKEHHUIO MOABEPT-
nace nonynsainusi Bl-knetok. CymiecTBeHHO cHu3uiach skcnpeccusi CD23 Ha mo-
BEPXHOCTH HauBHBIX B-kietok u B-knetok mamstu. [TomoOHas kapThHA yKa3bIBaeT
Ha CHIKEHHE YPOBHSI aKTUBHOCTH B-1MMQOLUTOB M, Kak CIEICTBUE, TOPMOKECHHE
TYMOPaJIbHOTO HMMYHHOI'O OTBETA.
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A3BIK U KOMMYHHUKAILIUA B OKCTPEMAJIBHBIX YCJIOBUAX

C. b. beneuxuit
DI'AOY BO «Cubupcxuti pedepanvhuiil ynusepcumemy, Kpacrnospck, Poccus
sbeletskiy@sfu-kras.ru

Jlokyiaq TOCBAILIEH PAaCCMOTPEHHUIO S3bIKa KAaK CUHEPIeTUYECKOM CHUCTEMBI,
Pa3BUTHE KOTOPO MOKET OBbITh MPOAHAIU3UPOBAHO B TEPMUHAX TEOPUHU KATACTPOP
Y 3aKOHOB SI3bIKOBOM JUHAMUKH. KpoMe CTaTUCTUYECKUX U CTPYKTYPHBIX OCOOECHHO-
CTEN SI3BIKOBOM CHUCTEMBI B JIOKJIAJIE PACCMATPUBAIOTCSA PA3JIUYHbIE KOMMYHUKATHB-
HbIE MPAKTUKU HA €CTECTBEHHOM SI3bIKE, PEaTU3YIOLIUECs B YCIOBHUSIX JKCTpEMab-
HOW CHUTYAallHH.

OpHuM K3 pa3[e’oB COBPEMEHHON HAYKHU O SI3bIKE SIBISETCS JIMHTBUCTUYECKAS
CHUHEpreTHKa, KOTOpas U3y4yaeT ITyOMHHbIE 3aKOHOMEPHOCTH pa3BUTUS U (PyHKLHO-
HUPOBAHUA S3bIKA METOJAAMH CHHEPIe€TUKH, MHBIMH CJIOBaMH, U3y4aeT CUHEpreTnye-
CKHE MEXaHU3MBbI sA3bIKa (MEXaHU3Mbl CAMOPETYJISIUU U Pa3BUTHUSA).

Cdepa nelicTBUSI CHHEPTETHUYECKUX MEXAHU3MOB S3bIKA:

® CKayKooOpa3Hble M3MEHEHUSI CTPYKTYpHI SI3bIKa B XOJI€ €ro HCTOpHue-
CKOT'O Pa3BUTHUS,

e 1peoOpa3oBaHUE MUKUHOB B KPEOJIbCKUE S3bIKH;

® CpaBHEHHE HHTPOIMKHBIX XapPAKTEPUCTHUK TEKCTOB Pa3HOM TEMaTHKU
Y CTUJIEBOM MPUHAJIEKHOCTH;

® YCBOEHHUE POJHOIO U HHOCTPAHHOIO SI3bIKA;

® [IOCTPOEHHE U peaju3alus aJropuTMOB aBTOMATHUECKOW MepepadoTKu
TeKcTa (MaLMHHBIN NepeBO]l U aHHOTUPOBAHUE).

O HamMYuU CHUHEPreTUYECKUX MEXAHU3MOB B SI3bIKE, WJIM 3aKOHOB SI3bIKOBOM
JUHAMUKH, CBHUACTEIBCTBYIOT B IEPBYIO OYEpEAb CTATUCTUYECKUE 3aBUCUMOCTH
MEXKy TAKUMU BEIUYMHAMHU, KaK: JIJIMHA SI3bIKOBBIX €IMHUI], CEMAHTUYECKHUI TOTEH-
uan (TOJWIEKCHsI), YacToTa YHOTpPeOJeHUs JIEKCMYECKUX €IUHUL], CBSI3aHHOCTb
C KOHTEKCTOM (TIOJIUTEKCTHS), 00bEM CIIOBaps, UUCIO (POHEM.

B noxnane paccmaTpuBarOTCsS TaKUE 3aKOHBI SI3bIKOBOM JTMHAMMKH, KaK: 3aKOH
[TuoTtpoBckux, 3akon l{unda — MannensOpoTa, pacimpeHHbld 3aKkoH MeHnepara —
AJnbTMaHa U JIp., UX MOTEHIUAJ B aHAJIM3€ KCTPEMAJIbHBIX COCTOSIHUN SI3bIKOBOM CH-
CTEMBI, a TAK)KE KOMMYHHUKALIMS B YCIOBHUSIX SKCTPEMAJIbHBIX CUTyallUid Kak ocobast
cepa GQyHKUMOHUPOBAHUS S3bIKA.
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OIIEHKA CEUCMHUYECKOM OITACHOCTH HA OCHOBE

METOA0OB CEUCMUYECKOI'O MUKPOPAHOHUPOBAHUSI
E. B. bomsixun, C. A. Ilepetokun
HII «Dkonocuueckuti yenmp payuoHanibHO20 0C80EHUs NPUPOOHBIX PECYPCOBY
Hncmumym evruucaumenvroco mooenuposanusi CO PAH, Kpacnospck, Poccus
ec_ropr@mail.ru bodyakinevgeniy@gmail.com

[IpencraBiieHa METOMKA OLICHKM CEMCMUYECKOW ONACHOCTH HA OCHOBE KOM-
IIJIEKCHOTO HCITOJIb30BAHUS METOJ0B CEMCMHYECKOTr0 MUKPOPailOHUPOBAHMUS.

Ha nepBom sTane nmpoucxoauT cO0Op TeoIoru4ecKoi, CeiCMOIOrHIeCcKO, Ieo-
¢usnueckoil u tonorpaduueckoit nHpopmarmu. Kaxxaomy ciioro Ha OCHOBaHUU HH-
KEHEPHO-TCOJIOTUYECKNX U3BICKAHUM M TeoPU3NUecKnX paboT MpHUCBAUBAIOTCS
(bU3MKO-MEXaHUUECKHE TOoKa3zaTelu (IJIOTHOCTh, MPEAENIbHOE CIBUIOBOE HaIpshKe-
HUE U T. 1) ¥ CKOPOCTHU pacnpocTpaHeHus P- u S- BomH.

Ha BTOpOM 11are, mocjie BU3yaldW3aldd U MPOBEPKU BBEICHHOM MH(MOpMAIUU
cpenctBamu ['MIC, nmpoucxoaut nocrpoenue 3D-monenu reojsorunyeckoit cpeabl — co-
3/1aeTCA CeTKa, Ka)kaas TOYKa KOTOPOM MPUBS3BIBAETCS MO BBICOTE M KOOPAMHATAM
K JaHHOM miomajke. Ha ocHOBaHMU T€0JOrMYeCKUX JAaHHBIX MO OYpPEHUIO KaxKIOu
TOYKE 3aaETCS KOJIMYECTBO U MOIIHOCTh CJIOEB.

Jlamee B KaXI0M TOYKE ITPOU3BOAUTCS PACUET CEMCMUYECKON MHTEHCUBHOCTHU
C HCIMOJIb30BAaHUEM METOJa CEMCMUYECKUX KECTKOCTE M KOMIBIOTEPHOTO MOJEIH-
poBanus noseaeHus rpynta (mporpammbel GRUNT u SHAKE9L).

Ha nocnennem srare Ha OCHOBE aHajIu3a PE3yJbTATOB PACUETHBIX U HMHCTPY-
MEHTAIBHBIX METOJIOB CO3/IAI0TCS KapThl CEHCMUYECKOTO paiioHMpoBaHus. B mporie-
Jype TOCTPOEHHUs KapT HCIONB3YIOTCS Pa3IMYHbIE METOJbI BBIJEICHUS oOiacTeit
C OJJMHAKOBOW OaJNTbHOCTBIO (KPUTHHT, MHTEPIIOJISIMS CIUIaHAMM), KOTOPBIC Mpe/-
naratorcst B [ C.
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BJIUAHUE DKCITO3NIUU CBEPXBBICOKOYACTOTHOI'O
IJIEKTPOMAT'HUTHOI'O U3JIYUEHUA

HA ®OPMEHHBIE 3JIEMEHTBI KPOBH Y KPBIC
A. B. bonasipea, O. B. Kptokosa, B. I'. [laxomosa, K. B. [llagpun
KHI] CO PAH, Kpacnospck, Poccus
olikru@yandex.ru

B noBcenHeBHOM KU3HU TOPOACKON YETOBEK MOCTOSIHHO UCITOJIB3YET CPEICTBA
MOOUIIBHOM COTOBOM CBSI3U, KOTOPBIE MPOYHO BOILIM B HAIy )KM3Hb, HO IJTUTEIIbHOE
UX HCMOJIb30BAaHUE MOXKET MPHUBOJUTH HEOIATOMPHUATHBIM HW3MEHEHHUSM COCTOSIHHS
opranuzma. OcoO0EHHOCThIO (DYHKIIMOHUPOBAHUS UCTOYHUKOB COTOBOW CBSA3U SIBJIS-
€TCS CO3IaHUE PABHOMEPHOM 30HBI «PATUOINOKPBITUS», YTO U NMPUBOJUT K yBEIUYE-
HUIO YPOBHS 3JIEKTPOMAarHUTHOW Harpy3ku Ha opraHu3Mm. OJIHa U3 CUCTEM OpraHM3-
Ma, KOTOpasl pearupyer Ha MU3MEHEHHMsI OKpYXarolled cpeibl SBISIETCS, — CHUCTeMa
KpPOBHU.

3agada HaCTOAILIETO HCCIEIOBAHUS — NPOAHAIM3UPOBATH U3MEHEHHUS KJIETOY-
HOTO COCTaBa B Mepu(epuuecKord KpOBU KPBIC MPU Pa3HOM BPEMEHU BO3JEHCTBUS
AJIEKTPOMarHuTHoro uznydenns CBY-nuamnasona.

UccnenoBanust mpoBoauian Ha Kpbicax mopoasl Wistar maccorr 200-250 r.
B skcniepuMeHTe KUBOTHBIC OBUIH pa3/ielieHbl Ha TPYIIIBL: KOHTPOJIbHYO (rpyrmima 1)
U JIBE DKCIIEpUMEHTANIbHBIC (Tpymma 2 u rpymmna 3) B 3aBUCUMOCTH OT BPEMEHH JKC-
nosunuu. BozaeiicteBue OMU CBY Ha kpbic MPOBOAWIN B YCTAHOBKE JIJIsi 00JTyUeHUS
MEJIKUX J1a00paTOPHBIX )KUBOTHBIX, pa3pab0TaHHON COBMECTHO C COTPYAHHKAaMH Ka-
benpsl paguoTexHuku MHCTUTYTa MHKEHEPHOU PU3KUKHU U paaro3JeKTpoHUKU COY .
YcranoBka paGotana Ha wactore 1 T, IO ~ 70 MxBt/cm”. JKHBOTHBIE SKCIIEPH-
MEHTAJIbHOU Tpynibl 2 noaBepraiuch odmydenuto IMU CBY-nuana3zona B ycTaHOB-
Ke€ Mo | 4 eXEeIHEBHO B TEUECHUE S5 CYT., TPYIIbl 3 — M0 3 4 €KEAHEBHO B TCYCHHUE
S CyT.

Onenky Mopho-QpyHKIMOHAIBHBIX U3MEHEHUH B nepudepruyeckoi KpoBH Mpo-
BOJWJIM HAa OKPALIEHHBIX Ma3kaxX. Koau4uecTBO KJIETOK MpPH OINPENEIEHUHA BHEIIHETO
auaMeTpa 3pUTpouToB cocTaBisuio 1000 KIETOK Ha KaX bl Ma30K, JISMKOIUTAPHOMN
dbopmynsr — Ha 200 kietok. [logcyeT KonmuuecTBa SPUTPOIUTOB M MPOIEHTHOTO CO-
JepKaHUs Pa3IUYHbIX JEUKOLUTOB B KPOBU OCYILIECTBISUIM C MOMOIIBIO HU(POBOTO
mukpockomna Levenhuk d670t, KOTOphIif BXOJUT B YHUKAJIBbHYIO HAyUYHYIO YCTAHOBKY
«Kommiekc o0opymoBaHust Il KyJbTUBHUPOBAHUS HW30JUPOBAHHBIX OPTaHOBY,
U crienuaabHOM mporpaMMbl ToupView, B KOTOPOM U ONIPEACIISIIN BHEIIHUN TUAMETP
SPUTPOLIUTOB.

B pe3ynbrare paboThl Moy4eHbl JaHHbIE 00 U3MEHEHHH pa3MepOB 3PUTPOLIU-
TOB U COOTHOILIEHUU JIEMKOLUTAPHBIX 3JIEMEHTOB B KPOBH KpbIC Ipu 1 4 1 3 9 exe-
nHeBHOro Bo3aeiicteus OMU CBY.
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OCOBEHHOCTHU CUHTE3A UHTEP®EPOHA-y U ®PAKTOPA HEKPO3A

OIIYXOJIN-a Y BOJIBHBIX OCTPBIM BUPYCHBIM I'EITIATUTOM B
A.T. bopucos, A. A. CaBuenko, JI. B. Ponuna, B. B. Ilykanos
OI'FHY « HUU meouyunckux npoonem Cesepay, Kpacnospck, Poccus
impn@impn.ru

Hcxon octporo BupycHoro renarura B (OBI'B) Bo MHOTOM 3aBUCHT OT COCTO-
SHUA UIMMYHHOU cucTeMbl 6osbHOTrO0. HebnaronpustHoe pa3Butue 3a00eBaHus 00b-
SACHSIETCS PA3JIMYHBIMU MMMYHHBIMH ME€XaHM3MaMH, B TOM YHCJIE€ LIMTOKUHOBOW JIH-
cperymsiiueil. Llenpto Hameil paboTel ObUIO M3Y4HUTh CIIOCOOHOCTH MOHOHYKJIEApOB
nepudepuueckoit kpou OosibHBIX OBI'B cuntesupoBats uHTepdepon-y (MDHy)
u ¢aktop Hekposa onmyxonu-o (PHOw).

OGcnenoBano 76 manueHTOB co cpeaHeTsbkenbiM TedeHueM OBI'B. Jluarnos
yYCTaHaBJIMBAJIU MPU TMOMOIIM CTAHAAPTHBIX KIMHUKO-OMOXMMUYECKHX HCCIEI0Ba-
HUM U BepuduiupoBanun oOHapykeHHeM crienrdruyeckux MmapkepoB. B kadecTBe
KOHTpOJIs 00cienoBaHo 215 310poBbIxX Jtojel. bbuin n3ydeHbl OCHOBHBIE MMOKa3aTe-
JM1 UIMMYHHOM CUCTEMBI, a Takxe croHTaHHas npoaykuus UOHy u ®HOo u unay-
nupoBanHas guroremarrmoTuHUHOM (DI'A) u pexomOnnanTHeiM HBSAQ. MeTtonom
[P c¢ wucnonb3oBaHueM (GIYyOPECIICHTHO-MEUEHBIX THOPUAN3AIUOHHBIX 30HOB
onpexnensack JIHK Bupyca renatura B.

[Tpu o6cnenoBanun 60nbHbIX OBI'B ycranoBneHo, yTo Hambosiee BBIPAKEH-
HbIe U3MEHEHMsI MOKa3aTeslel MMMYHHOI'O CTaTyca OOHApY>KEHbI Y OOJIBHBIX CO Cpe/l-
HEl U BBICOKOM CTENEeHbI0 BUPYCHOU Harpy3ku. Y OonbHBIX OBI'B co cpenneii cre-
MIEHbIO BUPYCHOM HArpy3KH BBISBISIETCS MOBBIINICHHE (PYHKIMOHAIBHOW aKTUBHOCTH
B-numpountos, camkenne coaepxkanusa NK-kierok. [Ipu BeiCOKO# cTeneHn BUpYC-
HOI Harpy3ku OOHAapyKEHO MaKCHUMaJlbHOE cojepxaHue B-nmumdountoB B nepude-
PUYECKON KPOBU U MOBBIIIEHHBI YPOBEHb CIIOCOOHOCTH JTUM(POLUTOB K HHTEpIICH-
KWH-2-3aBUCUIMOMY TIpoJin()epaTUBHOMY OTBETY. YPOBHHM CIOHTAaHHOTO CHHTE3a
N®Hy Obun Bbillie B Tpynme OOJbHBIX C BBICOKOW CTEMEHbIO BUPYCHOM HArpy3KH.
IIpy HU3KOM U CpeHEN CTENEHN BUPYCHOW HArpy3KH MOBBIIICHUE HE CTOJIb BBIPAXKe-
HO. [Ipu ctumynsauuu OI'A y GOIBHBIX C HU3KOW W CpEIIHEW CTENEHbIO BUPYCHOM
Harpy3ku cuHte3 MPHy noseiaercs, Kak U y 30pOBBIX JIML, HO HE CTOJIb UHTEH-
cuBHO. Y 6oipHBIX OBI'B C BBICOKOH CTENEHBbIO BUPYCHON HArpy3KHU BO3JIEHCTBUE
®I'A He NpUBOAUT K U3MEHEHHUIO YPOBHS CUHTE3a JaHHOTO UTOKUHA. [o100HbIE K€
M3MEHEHUs BbISBJIECHBI U NTpu cTuMyIsiinu HBSAQ: Hanboliee MHTEHCUBHBIN OTBET 1O
cuntesy UOHy BoisiBisiercst y 6onpHbix OBI'B ¢ HU3KOI U CpellHEel CTENEeHbIO BU-
pycHOW Harpy3kd. [Ipu BBICOKOM CTENEHUW BUPYCHOW HArpy3KH BBISBIISIETCS JTAXKE
cHmwkenue ypoBHsi cuHTe3a M®Hy. Cnonrtannas npoaykuuss @HOao Bbeime Bcero
y 6oapHBIX OBI'B ¢ HU3KOI cTeneHbo BUPYCHOW Harpy3ku. C MOBBILLIEHUEM CTeIre-
HU BHPYCHOM HArpy3Ku ypOBEHb CIIOHTAHHOI'O CHMHTE3a LIMTOKMHA CHWXkaercd. [Ipu
Bo3nerictBu PI'A mMakcuManbHbIl ypoBeHb noBbilieHUs1 cuHTe3a @HOao BbIsIBIECH
B IpyIIe OOJBHBIX C BBICOKOM CTENEHBIO BUPYCHOW HArpy3ku. MakcUManbHbIA ypo-
BeHb MOBbIIeHUS ypoBHS cuHTe3a OHOo mpu Bo3zaeiictBum HBSAQ BbIsBIIAETCA
y OOJIbHBIX C HU3KOM CTETEHbIO BUPYCHON HArpy3KH.
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OCOBEHHOCTH KJIMHUYECKHUX MMPOSIBJIEHUI
UMMYHOIIATOJIOTUMYECKHUX COCTOSSHUM Y BOJBbHBIX

C ITPOJIEXKHAMMUA
C. A. bopucos, M. B. Manenko, 3. B. Kacnapos, A. A. CaBueHKO
QOI'BHY « HUU meduyunckux npoonem Cesepay, Kpacnospck, Poccus
impn@impn.ru

['HoltHBIE XUpYypruyeckue MH(MEKIUHN SBISIOTCS OJHUMHU U3 CAMBIX CIIOKHBIX
po0JeEM B COBPEMEHHOM MEAMIMHE. YCHeX MPOBOJMMOIO JICYEHUS 3aBHUCHUT HE
TOJIBKO OT CBOEBPEMEHHO IPOBEJACHHOIO0 XHPYPTrUYECKOIO BMEIIATENbCTBA U IIpa-
BUJILHO MPOBEACHHOW 3TUOTPOMHON TEPANHUU C YUYETOM UYBCTBUTEIBLHOCTH BO30OYAU-
TeJsl K aHTUOAKTEpPUAIbHBIM IpernapaTam, HO U OT COCTOSIHUSI UMMYHHOM CHCTEMBI,
€e aJalTUBHBIX BO3MOXHOCTEU. TpPaJIUIIMOHHO OLICHKY COCTOSIHUS MUMMYHHOW CH-
CTEMBI MPOBOIAT JabopatopHo. OAHAKO psAJl aBTOPOB OTMEYAET, YTO HET YETKOU
KOPPEJSALNHA MEXy KIMHUYECKUMH MPU3HAKAMU U JTA00OPATOPHBIMH UMMYHOJIOTHYE-
CKUMHM MoKa3arensiMu. [103ToMy Ba’KHO OLICHUTh COCTOSIHUE (DYHKIIMM UMMYHHOU CH-
CTEMBI, MIPEXK/IE€ BCETO, HA OCHOBAHUM KIMHUYECKUX NaHHBIX. Llenb nccnenoBanuii —
HAa OCHOBAaHUU KIMHUYECKHUX HAHHBIX J1aTh OLIEHKY (DYHKIMH MUMMYHHOW CHUCTEMBI
y OOJIBHBIX C TPOJICKHSIMHU.

PaboTta ocHOBaHa Ha OLIGHKE COCTOSIHMS MMMYHHOH CHCTEeMBbl y 28 OOJBHBIX
C MPOJICKHIMU, HAXOAALIUXCS Ha JIYEHUU B MHOTroIpodmibHoi OonpHuLE. [Tpu3naku
HapyleHus: PyHKIMM UMMYHHOM CHUCTEMbI ONpPEAesUIMCh HA OCHOBAaHMU PEKOMEH/1a-
i, npeaaoxkeHHbix B. A. Ko3noBeiM 1 coart. (2009). Ha ocHoBaHuu onpoca 60JbHO-
ro, aHaJIM3a AHAMHECTUYECKHX JTaHHBIX, PU3UKATIBHBIX U J1a00PATOPHBIX UCCIIEIOBAHUIMA
BBIIETISUIM OCHOBHBIE CHHAPOMBI UMMYHONATOJIOTMYECKUX COCTOSHUN C (pOpMHUpPOBa-
HUEM MMMYHOJOIMYECKOT0 AMarHo3a. Y BCEX 0OCIEIOBaHHBIX OOJbHBIX HAMU BBISB-
JIEHbl IPU3HAKU AUC(PYHKIMU UMMYHHOR cucTeMbl. [IoMUMO MOATBEPKIIEHHOW THOM-
HOW XUPYpPruuecKOi NaToJIOruy AOMOJHUTEBHO ObUTH YCTAHOBJIEHBI APYTUE PU3HAKH
micyHkuuu uMMyHHTeTa. B 92,9 % cnyyaeB oOHapy)XeHbl TUIIOPEAKTHUBHBIE
u B 32,1 % cnyyaeB — runeppeakTUBHbIE CUHIPOMBI. Yalle Bcero onpenesnsuics CHUH-
JPOM HEIOCTaTOYHOCTH T'yMOpajbHO-3((ekTopHOro 3BeHa nMmyHutera (y 20 yeno-
BeK — 71,4 % oOcnemyeMbIx), MPOSBISIONIEIHCS OaKTeprUaIbHBIMU UHOEKIUSIMH PECTIU-
pPaTOPHOTO TPaKTa, MOYETIONOBBIX MyTeH, JKeTyJOYHO-KUIIEUHOro TpakTa. Y 23 ueno-
Bek (82,1 %) ycTaHOBJICHBI BBIPOKCHHBIC TPOSIBICHUS BOCIATICHUS, TIOATBEPKICHHbIC
B TOM YHMCJIE JIaOOPAaTOPHBIMU JITAHHBIMU. YUHUTHIBAs KIMHUYECKUM IUAarHo3, y BCeX
OOJIBHBIX TUATHOCTUPOBAH TMIIOpEreHepaTuBHBIN cuuapom. Y 22 (78,6 %) onpeneneHo
HapylIeHHe MakpoQaraibHO-(aroUTapHOro 3Be€Ha UMMYHHUTETA, MPOSBIISIIOIICECS OT-
CYTCTBHEM TEMIIEPATYPHON peakluy, MOHOLUTOIIEHUEH, CPETHECTATUHCTUIECKUMHU T10-
KazarensaMu ynciia HenTpodhuios. B 28,6 % cirydaeB BeIsIBIIEHA HEJOCTATOYHOCTH KITe-
TOYHO-3(h(PEeKTOPHOTO 3BEHA UMMyHHTETA. Takum 00pa3oM, OONBHBIX C MPOJICIKHIMU
HEOOXOMMO paccMaTpUBaTh Kak MalMEHTOB ¢ KMMYyHomaTtojorueil. Bce 3to tpedyer
NPYMEHEHHsI METOJIOB MMMYHOTPOITHOM TEpanuu B JEYCHUU JTaHHON KaTeropuu OOJb-
HBIX. YUHUTHIBas OOJIIION MOAMMOP(PU3M UMMYHOMATOJIOTUYECKUX COCTOSIHUMA, UMMY-
HOAKTHUBHAS Tepanus JOJHKHA ObITh CTPOTO MHAMBHIyaJIbHA C YYE€TOM UMMYHOJIOTHYE-
CKOT'0 TMarHo3a.
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SJEKTPOHHBIN KYPC KAK CJIOKHASI CACTEMA: ITPOBJIEMbBI
U MIEPCIIEKTUBBI YYEBHON AHAJIUTUKHU U TJTYBUHHOI'O

AHAJIM3A JAHHBIX B ObPA3OBAHUHN

M. C. byxTtosipos, A. A. byxTosipoBa
DI'AOY BO «Cubupckuii gpedepanvhwiii ynusepcumem», Kpacnospck, Poccus
mikebukhtoyarov@gmail.com, annabukhtoyarova@gmail.com

DNEeKTPOHHBIE KYpPCHI SIBJISIOTCS OJHUM W3 MOMYJSPHBIX BHUJIOB MyOJIMKAIUU
y4eOHO-METOJIMYECKUX MATEPUAIOB, MPUMEHSEMbIX MHOTMMHU YHUBEPCUTETaAMHU.
DNEKTPOHHBINA KypC — 3TO CHCTEMAaTU3UPOBAHHBIA HAOOP y4eOHO-METOINYECKUX Ma-
TEepUaIoOB (KOHTEHTA Kypca), UCIOJIb3yeMbIi 00YUYaIOIUMHUCS I OCBOEHUST yIeOHOM
JTUCITUTUTMHBI U Yallie BCEro pa3MeEIaeMblil Ha CTICTIMAIBHOM CaliTe — CUCTEME YITpaB-
nenus ooydenuem (learning management system).

B mporecce ocBoeHHUS AIIEKTPOHHOTO Kypca OOydaromuecss — MOJb30BaTeln
CUCTEMBI YIIpPaBIEHUS OOYYEHHWEM COBEPIINAOT OOJIBIIOE KOJIMYECTBO JEHCTBUN HA
caiiTe, OCTaBJIsisl 3HAYUTEIbHbIE 00BbEMBI KYPHAIMPYEMBIX METaJaHHBIX — T0JIb30Ba-
TEJIbCKHE TPaH3aKIMK YYaCTHUKOB Kypca (User activity logs). Hanpumep, cpaBHu-
TEJIbHO HEeOOJIBIIION ABYXMECAYHbIH Kypc Ha 60 uenoBek, npoBeneHHbIM B 2016 1.,
oOecreuns HaJIM4Me 3anuceil o mpuMepHo 15 Teicsiuax TpaH3akiuii. PaboTa kpymnHo-
ro y4eOHOro 3aBelIeHUs IMO3BOJIAET MOJy4yaTh MUJUIMOHBI 3amuceil. Takue naHHbIE
MOTYT OBITH MCIIOJIb30BaHbI I yueOHO# anamutuku (learning analytics) u riayoun-
HOTO aHaju3a JaHHBIX B oOpasoBanuu (educational data mining) ¢ menpro mowncka
Hanbosee 3PGEeKTUBHBIX CIOCO00B OOYUYCHHUS, YNpPABJICHUS, OpraHU3aIlldd KYypCOB,
M3Y4YEHUS W TPOTHO3UPOBAHUS WHIWBUIYATBHOTO W TPYIIIOBOTO MOBEICHUS y4acT-
HUKOB KypCOB Ha CaiTe, BBISIBJICHUS CBOMCTB yueOHOTO KOHTEHTA | T. 1.

Ha cerogusmnauii 1eHb ONMMCAaHUE SIIEKTPOHHOIO Kypca KakK CI0KHOM CHCTEMBI
Y TIOWCK MOJEJICH JUIsl aHaJIh3a TMOJMyd4aeMbIX JTaHHBIX — OJIHA U3 BaKHEHIHMX 3aj/ad,
CTOSIIIAs TIEPE]T UCCIICOBATEISIMU U MPAKTHKAMHU 3JIEKTPOHHOTO 00ydeHus. B pam-
Kax 3JIEKTPOHHOI0 Kypca JIMOO TpyMHIbl KYpCOB MOTYT OBITh BBIJIEJIEHBI MOJICUCTEMBI,
aHaJIM3 KOTOPBIX MOKET MPEACTaBIATh CAMOCTOSITEIbHBIM MHTEpEC: HarpuMmep,
yueOHbIe (HOpyMBI (aHATU3 JUCKYpCA, PE€UH), OJHOTHUIIHBIN JIMOO MIACHTUYHBIM KOH-
TEHT, UCTOJIb3YEMbII B PAa3IMYHbIX KypcaxX (MOUCK MaTTEpHOB, ONTHUMU3ALIUS), CET-
MEHTalus Kypca U T. I. Takke 0coObIi MHTEpPEC MPEACTABISIET TUHAMHUKA MPOXOXK-
JI€HUsl Kypca rpynmnaMu oOyqaronmxcs U (pakTopskl, BIUSIONIME HA YCTOMYMBOCTh CH-
CTEMBI.

OcHOBHBIMH TIpOOJIEMaMH aHaAIM3a JJIEKTPOHHBIX KYPCOB SIBISIFOTCS JOCTYT
K JIaHHBIM, UX XpaHEHHUe, ITpaBa Ha UCIIOIH30BaHUE, & TAK)KE TIOUCK TTOIXOSIINAX IS
11eJIel UCCIIeI0OBaHUsI METOIOB, TIOCKOJIbKY YUeOHAasl aHATMTHKA U TIIyOMHHBIA aHAIIN3
JAHHBIX B OOpa30BaHWM — 3TO CPABHUTEIHLHO HOBOE M TOJBKO OGOPMIISIONICECS
HarpaBieHue. TeM He MeHee M3ydeHHE DJICKTPOHHBIX KYPCOB KaK CIIOKHBIX CHCTEM
MOKET MPUBECTH K CEPHE3HBIM U3MEHEHHUSIM B TI0JIX0/1aX K O0OYUYCHUIO U YIPABICHUIO
YeJIOBEUECKUMH PECYpCaMH, a TaK)Ke K IMOSBJICHUIO HOBBIX 00pa30BaTENbHBIX PbIH-
KOB.
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PEIIEHUE 3AJAY THAPO®U3INYECKOI'O MOHUTOPHUHI A

HA OCHOBE HPEI[BAPHTEJH)HOﬁ OHNEHKHN UCTOYHUKA IIYHAMMU
A. A. brikos, E. B. Bunaukos, A. A. IlleromeniieB
Cubupckuil ¢hedepanvHulii yHugepcumem, Mncmumym Kocmuyueckux
U UHDOPMAYUOHHBIX MEXHOO2ULL
HUncmumym evruucaumenvrnoco mooenuposanusi CO PAH, Kpacnospck, Poccus
oxymoronl3@hotmail.com

HccnenoBanre MOCBAIICHO PELICHUIO 33/1a4 TUAPO(PU3NIECKOT0O MOHUTOPUHTA
IyHaMH ¢ npuMeHeHueM acumnroruueckux popmyn C. 0. JobpoxoroBa u yucieH-
HOTO MOJCIMPOBAHUS IyHaMH B paMKax BblYUCIUTEIbHON TexHosorun MOST,
a TaK)K€ C HCIOJIb30BAHUEM TEXHOJOTUN HEJIMHEWHOIO PETrpecCHMOHHOrO aHaju3a
U BeMBieT-npeoOpazoBanusi. llpencrarinensl MareMaTuyeckass MOCTAHOBKA 3ajaduud
Y BBIYHMCIIUTEIbHAS TEXHOJIOTUSI MOJICTTUPOBAHUS BOJH IIyHAMH B OKCaHE.

B pabote mpemnaraeTcsi HOBbIN BBIYHUCIUTEIBHBIA HHCTPYMEHT JISI TIOBBIIIIC-
HUS CBOCBPEMEHHOCTH U HAJIEKHOCTHU MPEIYNPEKIEHU 00 yrpo3ax IlyHaMu MyTeM
pemeHus 3aaa4 TUAPOPU3NYECKOTO MOHUTOPUHTA HA OCHOBE MPEABAPUTEIHLHOMN
OIICHKM MCTOYHHWKA I[yHAMH MPU MOMOIIY aHaIN3a JAHHBIX O 3eMJICTPSCCHUSIX, daH-
HbIX ¢ peructpupytomux DART-cTaHIMiI U pacdyeToB, MOJYYEHHBIX B PE3YJbTaTe
YHUCJICHHBIX JKCIIEPUMEHTOB, a TaKXE C MCIOJIh30BAaHUEM TEXHOJOTUH 00paboTKH
JAQHHBIX TPU TOMOIIM HEJIMHEHHOTO PErpecCHMOHHOTO aHajdu3a W BEHBIET-
npeoOpa3oBaHUs.

[Ipennonaraercs penieHue CIEIyIOUMX 337ad: OLEHKAa OMAaCHOCTH IyHaMH,
OIICHKA TMapaMeTPOB HMCTOYHMKA I[YHAMUTECHHOTO 3€MJICTPSICEHHUs, a TaKXKe aHaJlu3
Tpacc BOJIH I[yHaMU Ha OCHOBE JaHHBIX O 3€MJICTPSICEHUSIX, TAHHBIX C OJIMKaMIIMX
peructpupyrommx DART-cranumii u pacdyeroB, MOIy4eHHBIX B Pe3ylIbTaTe YMCIICH-
HBIX KCIIEPUMEHTOB.

[IpoBeneHHBIC HCClIEIOBAHUS PEATbHBIX IIyHAMU B paMKax pa3pabarbiBaeMoin
BBIYMCIIUTENLHON TEXHOJOTUHU MOKa3aJi HOBBIE BO3MOXKHOCTH TIPH MOJIETUPOBAHUU
iyHamu. llpennmaraemspiii MoAXojd MpeanoiaraeT MpPeBAPUTEIbHYIO BBIYMCIUTEIh-
HYIO TIpoLieTypy OBICTPOM KOPPEKIIMU MapaMeTpPOB MCTOYHHMKA I[yHAMH C LIEIBIO TO0-
BBIIIICHUS TOYHOCTH M HAJEKHOCTU OLEHKM ONAaCHOCTH I[yHAMU Ha OCHOBE Cylle-
CTBYIOIIUX BBIYUCIUTEIbHBIX KOMIUIEKCOB M TEXHOJIOTUI 00paObOTKH JTaHHBIX.
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MATEMATHYECKOE MOAEJIMPOBAHUE IMHAMUWKHU YUCJIEHHO-
CTH TAEXKHOTI'O KJIEIIIA (IXODES PERSULCATUS)
KAK NOITYJIAIIMOHHOU CUCTEMBbI C U3BATHUEM

O. A. BuuBkosa
KHI] CO PAH, Kpacnospck, Poccus
oavshivkova@mail.ru

[enpto mpeasiaraeMoil pabOTHI SIBISETCS MaTEMaTUYECKOE MOJEIMPOBAHUE
JMHAMHMKH YUCJICHHOCTH TaeskHoro kiemia (Ixodes persulcatus) kak momysisiiiOHHOM
CUCTEMBI C U3BATHEM, & HUMEHHO MCCJIEIOBAHUE TMHAMUYECKUX PEXUMOB MOMYJISAIIUH
B 3aBHCHUMOCTH OT MHTEHCUBHOCTU MEp, HAIIPABJICHHBIX HA CHUKEHUE YMCIEHHOCTH.
[IpoBenena kinaccugukanus ClieHApUEB Pa3BUTHS MOMYJIALNU KJIEIa B 3aBUCUMOCTH
OT UHTEHCUBHOCTHU WM TUIIA MEP, HAMPABICHHBIX HA SJTUMUHAIIAIO TTOMYJISAINHA KJIeIa.
PazpaboTana Mojenb, MO3BOJISIONIAS YYUTHIBATH OCOOEHHOCTH KM3HEHHOTO ITHKJIA
MOMYJISIIUKA KJIea W BO3JCHCTBUE aKapUIUAHBIX 0OpaOOTOK W/WIIM JepaTh3alliu.
B pabote paccMoTpeHBI ciemyrone TUMIbl MEp, HANPABJICHHBIX HAa CHU)KCHUE YHUC-
JICHHOCTH TIOMYJISIMU Kiema: 1) U3bATHE YacTh MPOKOPMHTENEH (MBIIICBUIHBIX
TPBI3YHOB), KOTOpPBIE SIBIISIIOTCA Ba)XHOW COCTABJISIONIEH >KU3HEHHOTO IUKJIA KJema
Ha paHHUX CTaAMSIX Pa3BUTHS (AepaTtu3anusi); 2) HENOCPEICTBEHHOE YHUUTOXXEHHE
HEKOTOPOH 4acTH MOMYJIAINY Kiiela (akapuiuaHbie 00paboTKy).

[Ipenmonaraercs MPOBECTH aHATUTUYECKOE MCCIIEOBAHNUE TPEIJIOKEHHON MO-
7end W OOIIMpPHBIE YHCICHHBIE AKCIEPUMEHTHI, MO3BOJISIONINE KIacCU(UIIMPOBATDH
CIICHApUU Pa3BUTHS MOMYJSIIUN KJIella U MPOTHO3UPOBaTh 3((HEKTUBHOCTH MCTIOIb-
3yembix Mmep. [Ipeamomaraercst pa3paboTaTh ONTUMAIBHYIO CTpPATETHIO, MO3BOJISIO-
IIY}0 MUHUMAJILHO BO3MOXXHBIMH YCUIIUSIMH CIIPABUTHCS C PACIIPOCTPAHEHUEM TOITY-
TSR UKCOMOBBIX Kiemie. Bepudukainuio pazpaboTaHHONW MOJENTH TUIAHUPYETCS
IIPOBECTH HAa OCHOBE JOCTYITHBIX PSIOB JMaHHBIX. Takum 00pa3oM, B pe3ysbTaTe BbI-
MOJIHEHHST PaboThl OyAyT pa3paboTaHbl MOJXO/IbI, TO3BOJISIONIME YIPABIATh XapakK-
TEPOM MOMYJIAIMOHHON JUHAMHUKHU KJIEIIa MMyTeM KOPPEKTUPOBKHU €0 TEKYIIeH Juc-
JICHHOCTH W/WJIM YHUCIEHHOCTH €ro MpOKOpMHTENsA. Takoe HccleoBaHUE MOXKET
OBITh TMOJIE3HO KaK IS Pa3BUTHUSI TEOPETUUYECKUX METOJIOB OMUCAHUS MOIYISIMOH-
HOW JMHAMHKHU TAaeXKHOTO KIIEIIA, TaK M JUI PEIIeHUs] MPaKTUYECKUX 3a/1a4, CBA3aH-
HBIX C MPOPUIAKTHKON MPUPOTHOOYATOBBIX 3a00I€BaHMM, TEPEHOCUNKAMH KOTOPBIX

ABJIAKOTCA TAa€CKHBIC KIICIIIHN.
Hccneoosanus nposedenvt npu ¢punancosoil noooepoicke PODU (npoexm Ne 16-31-50047).
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AJITOPATM ONITUMAJIBHOI'O PACIIPEEJIEHUS CTOUMOCTEM
MEKAY PA3JIMYHBIMMU 110 NTIPECTHKHOCTHU YACTAMU
HEABUKUMOCTH

E. A. T'anpkoBa
Kpacnospckuii uncmumym sceneznooopoarcrnoco mpancnopma, Kpacnospck, Poccus

[Ipu peanuzanmu KBapTUP 3aCTPOUIIMK JOMA MPOAAET UX MO (PUKCUPOBAHHOU
CTOMMOCTH 3a KBaJIpaTHBIA METp Ha Jr000M dTaxke. [Ipu 3TOM BO3HMKAET CUTYallMs,
Korja HanboJjiee MPEeCTHKHbIE KaTerOpUM KBapTUP PACKYMaloT, a KBAPTHUPHI, HAIIPH-
Mep, Ha TIEPBOM M TIOCIIEHEM dTa)xkaxX (€CiIu OHM HEMPUTOJHBI JJIsl OPUCOB) ITOCTA-
TOYHO CJIOKHO peain30BaTh. 3a4acTylO0 3aCTPOMINUK TMPOAAET ITH KBAPTHUPHI CO
CKHUJIKOW M TePSET MPHU STOM YacTh MpUObLIH. Vcronb30BaHue MpeaioxkeHHOTO aJiro-
pUTMa 1acT BO3MOKHOCTH TOJIYYHTh 33IaHHYI0 HOpMY MpHObUTH Oarogaps pacmpe-
JEJICHUI0 CTOMMOCTH KBapTHP B 3aBUCHMOCTH OT KaTETOPHH ITPHBIICKATEIbLHOCTH,
T. €. KBapTHUPHI Ha 00Jiee MPECTIKHBIX dTaKaX peaan30BaTh JOPOXKE, a KBAPTUPHI Ha
MEHEee MPECTIKHBIX dTaKax — JemeByie. B 11eoM 3To 03BOIMT PaBHOMEPHO peajiu-
30BaTh KBapTUPHI BO BCEM JOME, HE TEPSIs IPUOBLIb.

[Tycts N — 9nc0 pa3iaMYHBIX MO MPECTHKHOCTH KATETOPHHA HEABUKUMOCTH;
R — cebecTtouMocTh BCce HEABMKUMOCTH; P — xkenaeMasi mpuObLIb, KOTOPYIO MOJTY-
YUT MPEANPUHUMATENb TI0CIe peann3anuu HeapmwkuMoctd; C = R + P — ctoumocTh
BCEH HEJIBIDKMMOCTH, BBICTABJISAEMOMN Ha MPOAAXY; Sj — YUCIO €IUHUI] HEeJIBHKAMO-
cti B I-ii kareropuu, 1=1,2 ... N, .. gs-_ o0I11lee YHMCI0 €AUHHUI] HEABUKUMOCTH,

=
c=C/S - cpenHsis CTOUMOCTh €IUHHUIIBI HEABKUMOCTH. O003HaYUM 4epe3 Cj CTO-
UMOCTb CAMHMIIBI HEIBMIKUMOCTH JUIsl KaTeropuud ¢ Homepom I, roe 1 = 1,2 ... N.
Yucno Aj=Cj/C Ha30BeM pBHIHOYHBIM KOI(PGHUIMESHTOM s |-l KaTeropuw,
1=1,2...N. YonopsgounMm KaTeropuu B TOPSJIKE BO3PACTAHHS HX IPECTHKHOCTH.
Torma 0 <A; <A< ... Ay. PaHee B pabGorax paccmarpuBaniach CUTyalus, Ipu KOTO-
poii P = 0. B aToM citydae Kateropusi HeIBHDKUMOCTH ¢ HOMEPOM | MpeIcTaBIsiia co-
0ol 4acTh HEABMKUMOCTH, IIPUOOPETAEMON TPYIIIONA HHBECTOPOB IO IIEHE Cj 3a eIu-
HUIly HeABMXUMOCTH, The 1=1,2 ... N, npuyemM Kateropuu ObUIM YITOPSTIOYCHBI
B HANPaBJIECHUU YOBIBAHUS JIBIOT, T. €. C; < C;< ... < Cy. Takas cuTyanus BO3HHUKAET,
HaIrpuMep, Korja B JI0JIEBOM CTPOMUTEILCTBE KUJIOTO JOMa MPUHUMAIOT Yy4acTHe CO-
TPYAHUKH OJHOW OpraHu3anuu, GuUpMbl U pa30MEHHE HWHBECTOPOB HA JILI'OTHBIC
IPYIIBI TPOUCXOIUT C YUETOM MX CTa)ka pabOThl Ha JaHHOM mpeanpustuu. Koad-
(ULUEHTHI Ay, Ap ..., Ay YIOBIETBOPSIOT CIEIYIOUIEMY COOTHOILIEHUIO BO BBEJIEHHBIX

0003HAYEHUSAX g s 1" Eme 6onee oOuiye ycnoBust Ha A; pacCCMOTPEHBI HAMHU pa-
=

Hee. JlaHHBIN aNrOpUTM MOXET OBITh UCIIOJIB30BaH MPH PACIPEICICHUN CTOMMOCTEH

eIMHUIIBl HEJABMKUMOCTH B HOBOCTpOiikax. OHa Oy/eT 3aBHCETh OT PACIHOJIOKCHHUS

CTPOSIIIIETOCS] 00BbEKTa OTHOCHTEIBHO IICHTPA ropojia ¥ OCHOBHBIX MAarucTpajieid, ot

IKOJIOTUYECKOTO COCTOSHUS OKPYXKAroIIel Cpeibl B JaHHOM paiioHe W MPOYHX (ax-

TOPOB.
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AKTUBHOCTH PECITMPATOPHOT' O B3PbIBA HEUTPO®MNJIBHBIX
I'PAHYJIOIIUTOB KPOBH Y BOJIBHBIX ITPU PAZHOU CTEIIEHHA

TSIAKECTHU PACHPOCTPAHEHHOI'O THOMHOT' O TEPUTOHUTA
N. U. I'bozzaes, A. A. CaBuenko, A. I'. bopucos, /I. B. Uepnaunues, O. B. IlepBoBa, B. A. [llankuna
OI'BHY « HUU meduyunckux npoorem Cesepay
I'FOY BIIO «KpacHoapckuii 20cy0apcmeeH bl MeEOUYUHCKULL YHUBEPCUMem
um. npog. B. @. Boiino-Aceneyrkozoy, Kpacnospck, Poccus
impn@impn.ru; gs7@mail.ru

Bocnanenue siBnsieTcsl TUMOBBIM MATOJIOTHUYECKUM MPOLIECCOM, KOTOPBIM Opra-
HU3M OTBEYAET HA CaMbl€ pa3IUMyHbIe BO3AeHCTBUS. HeWTpohuIbHbIE TPAHYIOIUTHI
SBJISIFOTCSL KJIFOUEBBIMU KJIETKAaMM BOCHAJIEHUS, OT UX (DaroruTapHOM aKTUBHOCTH BO
MHOT'OM 3aBUCUT 3(P(PEKTUBHOCTh MPOTUBOMUKPOOHOU 3alllUThl Opranu3Ma. B cBs3u
C ATUM H3y4YeHUE (PYHKIMOHAIbHOW AKTUBHOCTH HEUTPOPUIBHBIX TI'PAHYIOLIMTOB
MO3BOJIUT Ha KJIETOYHOM YPOBHE OXapaKTepHU30BaTh OCOOCHHOCTU IeHe3a BOCHAIU-
TEJIbHBIX TMPOIECCOB, HANpUMEp, MPU PACHPOCTPAHCHHOM THOMHOM MEPUTOHUTE
(PT'TI). Lenbto uccnenoBaHus SIBUJIACh OLIEHKA XEMUJIOMUHECIIEHTHOW aKTUBHOCTU
HEUTPODUIIBHBIX TPAHYJIOIIMTOB B 3aBUCUMOCTH OT cteneHu Tsbkectu PITI. Xemu-
JFOMUHECIIEHTHAs! aKTUBHOCTh XapaKTEPU3YET COCTOSHUE «PECITUPATOPHOTO B3PHIBA»
HEUTPOPMIBHBIX TPAHYJIOIIUTOB.

Ha 6a3e otraenenust rHoitHOW Xxupypruu KpaeBod KIMHUYECKOW OOJBHUIIBI
r. KpacHosipcka oOcnemoBano 44 OGoapHbix ¢ PI'TI cpemseit cremeHM TsDKECTH
u 26 6onbHBIX ¢ TspkenbiM Teuenuem PI'TI B Bo3pacte 40-55 nmer. B xauectBe KoH-
TpoJsi 00cnenoBaHO 67 370POBBIX JIIOJEH aHAJOTMYHOIO BO3PACTHOTO JMAaIa3oHa.
HccnepoBanre CIOHTAaHHOM WM MHAYLIMPOBAHHOW XEMMWJIIOMUHECUEHUUHA HEUTpPOPu-
70B niepudeprueckor KpoBu mposoauiu no meroay De Sole et al.

[Ipu nccrenoBaHNM CIOHTAHHOM JIFOMUHOJI-3aBUCUMOM XEMUIIOMUHECHEHIINT
0OHapy’>KE€HO, YTO HE3aBUCHUMO OT CTENEHH TsKecTH 3aboiieBanus y OonbHbIX PITI
3HAYUTENBHO MOBBIIIEH MAKCUMYM XEMHWJIFOMUHECIIEHIIMA OTHOCUTEIIBHO KOHTPOJIb-
HbIX mnokazatenedt (P <0,001). Ilpm wuccrmemoBaHuM TOKas3aTeled 3MMO3aH-
MHIYIIMPOBAHHON JIIOMHUHOJI-3aBUCUMON XEMHJIIOMUHECIEHIIMM YCTAHOBJIEHO, YTO
y 6ompHBIX PITI Takke HE3aBUCHMO OT CTENECHM TSHKECTH 3a00JICBaHUS IMOBBIIICH
MaKCUMyM HMHTEHCHBHOCTH HWHAYIIMPOBaHHOW XemuiaromuHecteHun (p < 0,001).
OpnHako TONBKO Yy OONIbHBIX ¢ Tspkenou creneHbio PITI oOHapykeHo yBenudeHue
IJIONIA/IN O], KPUBOW MHIYIUPOBAHHOW XEMUIIOMUHECIICHIIUN U BEIUYMHBI HHICK-
ca aktuBanuu (p = 0,041 u p =0,003). Takum obpasom, y 6oasHBIX PI'TI B 3aBHCH-
MOCTH OT CTEMEHU TSKECTU YCTAHOBJIICHBI XapaKTEPHBIE OCOOCHHOCTH XEMUIFOMU-
HECUEHTHON aKTUBHOCTU HEUTPODUIBHBIX IPAHYJIOLMUTOB. YPOBEHb CUHTE3a AKTHUB-
HBIX (hOPM KHCII0poa 6oJiee BEIPAXKEH MPH TSKEION CTENEHU TSKECTH.
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MMPOCTPAHCTBEHHASI HEOJJHOPOJHOCTH MOMYJIAIINAIA

B MOJIEJIN IIJIAHKTOHHOI'O COOBLHIECTBA
E. E. 'upuuena
HUncmumym asmomamuxu u npoyeccos ynpasnenus /[BO PAH, Braousocmoxk, Poccus
evg.giricheva@yandex.ru

Mopaenupyercs B3aUMOJICHCTBUE (PUTOIIAHKTOHA M 300IJIAHKTOHA C YYETOM
NUTATEIBHBIX BEIIECTB B BEPTUKAIBLHOM CTOJIOE BOJbI. CllydaiiHbIe MPOCTPAHCTBEH-
HBIC TIEPEMENICHUsI OMUCHIBAIOTCS TypOymnentHoil muddysueir. [Ipu uccremoBannm
MIPOCTPAHCTBEHHO-HEOJHOPOJHON CTPYKTYPHI TUIAHKTOHHOTO COOOIIECTBA yUHUTHIBA-
IOTCSI TAKXKE aKTHBHBIC TIEPEMEIICHHS OPTaHU3MOB B ¢TOJI0€ BObI. OTHOM M3 IPUYHH
HEOJHOPOJIHOTO TI0 BEPTHKAIU paCIpe/iesieHrs 300IUIAaHKTOHA SIBIISIETCS TTOMCKOBOE
noBeieHue (Tpodorakcuc). B pabore 3TH mepeMeneHus OMrUChIBAIOTCS aBEKTHBHOM
CKOPOCTBIO, KOTOpasi MPOIMOPIIMOHATIFHA TPAUEHTY INIOTHOCTU MOMYJISIIUA KEPTB.

[IpocTpaHCTBEHHO-BpEeMEHHAsI TUHAMUKA TOMYJISIIMUA 300IJIAaHKTOHA OTpesie-
JISIeTCS KaK MPOCTPAHCTBEHHBIMU MEPEMEIICHUSIMIA OPTaHU3MOB, TaK U UX OMOJIOTH-
YECKUMH XapaKkTepucTukamMu. B Mojienu yObuth MOMYJISIIUA OMUCHIBACTCS TIJIOTHOCT-
HO3aBHCHUMOUW CMEPTHOCTHIO, MIPEICTABIISIONICH €CTECTBEHHYI0O CMEPTHOCTh M BHYT-
PUTIOMYJISATIMOHHOE XUIITHUYICCTRO.

Mopnens uccieayeTcs Ha BO3MOXHOCTH OOpa3oBaHUs MPOCTPAHCTBEHHBIX
CTPYKTYP (BEPTHKAIHLHO-HEOTHOPOAHBIX PACIPEICICHUHN TTOMYJISIIHA) 11O BIUSHUCM
MJIOTHOCTHO3aBHCHMOM CMEPTHOCTH M aKTUBHBIX TTEPEMEIICHUI 300TIaHKTOHA.

AHanmu3 MOJENW IMOKa3aj, 4TO MPU MaJbIX CKOPOCTSIX pOCTa W YOBUIM 300-
MJIAaHKTOHA, @ TAK)KE HE OYCHb aKTHBHBIX MEPEMEIICHUSIX OPraHU3MOB BO3MOKHO 00-
pa3oBaHME TMPOCTPAHCTBEHHBIX CTPYKTyp. Crabwimzanusi MpPOCTPAHCTBEHHO-
OJIHOPOJTHOTO PaBHOBECHS MPOUCXOAUT JHOO 3a cueT 00Jiee aKTUBHOTO BBICAHUS
300IUIAHKTOHA, JU00 B pe3yibTaTe yBenuueHus koddpdunmenta auddysun duro-
1aHkToHa. Ecnu ckopocTh moTpeOsiaeHus: GUTOTUIAHKTOHA 300IUIAHKTOHOM IPEBbI-
[IaeT CKOPOCTh pocTa (GUTOILUIAHKTOHA, TO cucTteMa ubo JIC-HeycroitunBa, 1100 KO-
nebaTeNbHO HEYCTONYMBA. Y CTOWYMBOCThH HAOIOIAETCS JIUIID TIPU OOJIBIIUX CKOPO-
CTSIX YOBITHSI 300IIJIAHKTOHA JIMO0 €ro aKTUBHBIX TIEPEMEIICHHM.

C yBenuyeHHEM CKOPOCTH Tpo(doTakcuca MpOCTPAHCTBEHHOE pacIpeieieHHe
MOMYJISIIIANA CTAaHOBUTCSL 00Jiee OAHOPOMHBIM, YBEIWYEHHUE K€ CKOpocTH Auddy3un
MPUBOINT K HEOTHOPOIHBIM MPOCTPAHCTBEHHBIM PACIIPEICIICHUSM.

26



MOJAEJIUPOBAHUE CUHTE3A ®EPPUT'N/IPUTA:

OCOBEHHOCTHU CTPYKTYPHI 1 CBOHCTB
1O. JI. T'ypeBuy, O. A. batokos, FO. 1. Manbkos, C. B. Mapkos, J. A. [lerpakoBckas,
A. C. Pomanuenko, O. I1. Ctebenesa, M. 1. Tepemona, O. B. [lubuna, P. I'. Xnebomnpoc
KHI] CO PAH, btchem@mail.ru
Hnemumym ¢pusuxu CO PAH um. JI. B. Kupenckoeo, rsa@iph.krasn.ru
Cubupckuitl ¢hedepanvhulit ynusepcumem, opstebeleva@mail.ru
Hnemumym xumuu u xumuueckou mexnoroeuu KHI] CO PAH, romaas82@mail.ru

MonenupoBaHue CUHTE3a IPUPOAHOTO (HeppUTHIpUTA MPOBOAUIN B KyJIbType
a’pOOHBIX OaKTepuil MpPU OKUCIECHUU TPEXBAJICHTHOIO JIMMOHHOKHCIOIO >Kelie3a.
BricBoOok maronuiics u3 komiuiekcHoi conu noH Fe(lll) rumponutraeckn ocaxma-
csa B ¢opMe THapokcuaa xeneza — geppurnapura (Feh). IMocne ouncTku Kynbry-
PATBHOM JKUJKOCTUA OT OaKTEepUi, PaCTBOPEHHBIX OMOMOJIEKYJ U HE YTUIU3UPOBAH-
HBIX COCJIMHECHHM, (DEPPUTUIPUT BBIACTSUICS B KOJJIOMIHOM COCTOSIHUU. 30J1h OHO-
TeHHOTO (EeppPUTHUIPUTA COXPAHSAT YCTOWYMBOCTh HA TPOTSKEHUU HECKOJIBKUX
Helenb U MecsieB. [Ipu BHECEHUHU B TUTATEIbHYIO CPEAY PACTBOPUMBIX COCTMHEHUN
ATIOMUHUSA, KPEMHUS M JAPYTUX 3JIEMEHTOB TOJyYald JOMUPOBAHHBIM OMOTEHHBIH
beppuruaput. udpakrorpamMmma, MmeccOaydpOBCKUM CIEKTP, CIEKTphl DMP u peHT-
T€HOBCKOM (HDOTORIEKTPOHHOM CHEKTPOCKONMUU CHHTETHYECKOTro (peppurujpura Imo-
TOOHBI MaTepualy MPUPOTHOTO MPOUCXOKICHUS U XUMUUYECKOTO cuHTe3a. OaHaKo
OHM UMEIOT CYIIECTBEHHBIC OTIWYHUsA. B pacnpeneneHussx HaHOYaCTHIl [0 pa3Mepam
(TuApOAMHAMUYECKOMY TUAMETPY), MOJYUYCHHBIX METOJOM JAMHAMUYECKOTO pacces-
HUS CBeTa, B 30J15X Feh mpHCyTCTBYIOT HAHOYACTHUIIBI ¢ pa3MepaMu MeHee 10 HM, KO-
TOpBIC MPEBBIIIAIOT YCTAHOBJICHHBIC OLICHKU I (EPPUTHAPUTA, U arperatsbl ¢ pas-
mepamu 10 100-200 aM. dDakTHUEeCKH MOTyYyaeMbIii OMOTEHHBIN (PEPPUTHAPUT MPE/I-
CTaBJsieT COOOM HAHOKOMIIO3UT C OpraHWYecKuM yriepoaom. [lpu orpenerneHHbIX
ycioBusiX nosrydenus B cnekrpe DIIP nosBisieTcss muuus cB0OOOAHOTO paaukaia, Ko-
TOpasi CBUACTEILCTBYET O BHICOKON XMMHUYCCKOM akTuBHOCTH Feh. YcranoBieHo, 4To
yIIAEpO] HAXOJUTCSA B BHJIE€ (DYHKIIMOHAIBHBIX TPYII — YIIE€BOAOPOIHOM, THIIPOK-
CHJIbHOW W KapOokcuiabHOH. Ha moBepxnoctn Feh 3adukcupoBanbl 4 KOMIOHEHTa
aTtoma sxene3a. CootHomieHre aToMoB Fe u C ux rpymnm 3aBUCUT OT YCJIOBHUH MOJTy4de-
Hus Feh. BeposTHO, Hanmuuue OINpeIeCcHHBIX COCTOSHHM JKelle3a Ha IMOBEPXHOCTH
BBICTYITaeT KaK ()aKTOp HEOOBIYHBIX CBOMCTB FEN — MCKITIOUMTETHHO BBICOKAS COpO-
1usi noHOB Meau (mopsinka 10 r/T u BbIlIE), KOTOPYIO HENb3s OOBSICHUTH OONBIION
yIETBHOM IUIOIA/IbI0 MOBEPXHOCTH HaHoUacTull Feh. TToka3zaHo, 4TO CKOPOCTH reHe-
paruu  CBOOOAHBIX PAAMKAJIOB TPH PA3IOKCHUH TEPEKUCH 3HAYNUTEIHLHO BBIIIE
B ipucytcTBun Feh, yem nona Fe(ll).

27


mailto:btchem@mail.ru
mailto:rsa@iph.krasn.ru
mailto:opstebeleva@mail.ru
mailto:romaas82@mail.ru

OCOBEHHOCTH KJIETOYHOI'O HUMMYHHUTETA ¥ BOJIbHbBIX
MEXAHUYECKOMU KEJITYXOU JOBPOKAYECTBEHHOI'O I'EHE3A

C YPOBHEM BHWJINPYBUHA BOJIEE 200 MKMOJIb/JI

H. T'. Enmanoga, O. B. Cmupnosa, H. M. Tutosa
OI'HBY HUU meouyunckux npobaem Cesepa
Cubupckuii ¢hedepanvruiii ynueepcumem, Kpacnospck, Poccus

[lenpo 1aHHOTO HMCCIIEIOBAHUS SIBUJIOCH M3YYEHHE OCOOEHHOCTEH KIIETOYHOIO
UMMYHUTETa Yy OOJBHBIX MEXaHUYECKOW KENTYyXOW J00pOKayeCTBEHHOIO TIeHe3a
¢ ypoBHeM OminnpyOuHa 6osee 200 MKMOJIB/ .

Mamepuanvr u memoowt. bbuio obciaenoBano 11 6ompHBIX MK nmoGpoxaue-
CTBEHHOT'O r'eHe3a B Bo3pacte oT 33 o 71 jer, mocTynuBmIMX B 1-€ XUpyprudyeckoe
ornenenue I'Kb Ne 6. KoHTposibHYIO Tpyniy cocTaBuiau 125 MpakTUYECKH 310POBBIX
ui B Bo3pacte oT 25 no 70 ner, COnoCTaBUMBIX MO MOy W BO3PAcTy C OCHOBHOM
rpynnoi. [lonynsuuoHHbIN U CyONOMyIALUOHHBIA COCTaB JTUMQOIMTOB KPOBU Olle-
HUBAJIM C TIOMOIIBI0 METO/Ia HEMPSIMOM UMMYHO(IIYyOPECIICHIINH JTUMQPOITUTOB C HC-
MOJIb30BaHMEM TMAHEM MOHOKIOHATbHBIX antuTen k CD3Y, CD4', CD8", CD16",
CD19", HLA-DR (TOO «Cop6enT», . MockBsa).

Cratuctuueckass oOpaboTKa JaHHBIX MOBOJWIACH C IMOMOINBIO TMaKeTa MpH-
KJIaaHbIX mporpamm Statistica 7.0 (StatSoft, USA). Anain3 cOOTBETCTBHS BUa pac-
Mpe/iesieHUs MpU3HaKa 3aKOHY HOPMAJIbHOIO paclpeeieHus] MPOBOIUICA C UCIOJIb-
3oBaHueM kputepus Lllanupo-Yuika. Onucanre BHIOOPKH MPOBOAMIOCH C IIOMOIIbIO
nojcyeTa Meauanbl (Me) U MHTEpKBApTUIILHOTO pa3Maxa B BUAE 25 U 75 NpOLICHTH-
neit (Cys um Crs). JJocTOBEpHOCTH paznuyuil MexAy MOKa3aTeIsIMU HE3aBUCUMBIX BbI-
O0pOK oreHUBaH 10 Kputeprio Manna-Yutau (p < 0,05).

Pezynomamer. B rpynne 6ompHbIx MK 100pokauecTBEHHOTO TeHe3a C YpOB-
HeM Ounmpyouna cBbiiie 200 MKMOJIB/JT PEruCTPUPOBAIOCH MOBBIIIEHUE YKcTa JeH-
KOIIUTOB 10 CPABHEHUIO C KOHTPOJbHOU rpynmnoi. Taxxke y TaHHBIX OONBHBIX OBLIO
CHIPKEHHE OTHOCHTEIBHOTO W abcomoTHoro umcia CD3'-, CD4™-, CD8'-, CD16"-,
CD25"-, CD72"-, CD95"-, HLA-DR"-kj1eTOK ¥ OTHOCHTEIBHOTO YHCIIA JTUMGOITUTOB
[0 CPABHEHMIO C MPAKTUYECKU 3A0POBBIMU JIFObMU. OTHOCUTEIHHOE M a0COTIOTHOE
yrcao CD19"-kIeToK cTaTHCTHYECKH 3HAYNMO He H3MEHSIIOCH y 60sbHBIX MK 106-
POKaueCTBEHHOI'O TeHe3a C ypoBHeM OunnpyouHa 6osee 200 MKMOJIB/T TIO CpaBHe-
HUIO C MPAKTUYECKH 37I0POBBIMHU JIFOIbMH.

YV O0JBHBIX MEXaHHUUECKOH JKENTYXO0M JOOPOKaueCTBEHHOTO TeHE3a C YPOBHEM
omnupyouna 6osxee 200 MKMOJIB/T HAOMIOIATUCH JIEUKOLIUTO3, CHIXKEHHUE COJlepikKa-
Hus 3penbix T-mumdonuTos, T-xenmepoB, MUTOTOKCHYECKUX KIETOK, aKTUBHPOBAH-
HbIX B- u T-nmumdormToB. Y uccnenyeMbix 00IbHBIX MOKHO BBISIBUTH PA3BUTHE BTO-
pUYHOTO T-KJIETOYHOrO0 MMMYHOAE(HIINTA, BEPOSTHO, OOYCIOBIEHHOTO TOKCHYE-
CKHM JIEWCTBHEM BBICOKOTO YPOBHS OMIIMPYyOUHA.
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MMPOABJIEHUE MYJbTUPEXXUMHOCTU U MYJbBTUCTABUJIBHOCTHU
B NIPOCTEMIIEU 9KOJIOTI'O-TEHETUYECKOU MOJAEJIN

SBOJIIOIIANA TONYJISIIUA
O.JI. XnaHoga, E. S. ®pucman
@I'BYH «HUncmumym aemomamuxu u npoyeccog ynpasnenus {BO PAH», Braousocmok, Poccus,
axanka@iacp.dvo.ru
QOI'BYH «Hncmumym KOMAIEKCHO20 AHAU3a pecuoHanvrulx npoonem /[BO PAH», bupobudocan,
Poccus, frisman@mail.ru

Jlaxke mpocTeime MoIeu JUHAMUKH YHCIICHHOCTH TOMYJISINNA, YIHTHIBAIO-
IIFE CE30HHOCTh KMU3HCHHOTO IHMKJA, JEMOHCTPUPYIOT CHCKTP AUHAMUYCCKUX pPe-
KUMOB, TTOPAKAIOIINK CBOUM pa3zHooOpasueM. CHUTyaIusl YCIOXKHSICTCS BO3MOXKHO-
CTBIO OJJHOBPEMEHHOI'O COCYIIECTBOBAHHS B PacCMAaTPUBAEMBIX MOJICIBHBIX CHCTE-
Max pa3IUYHBIX MPEACITbHBIX PEKUMOB JWHAMHKHU, TEPEXOJ MEXITY KOTOPBIMU
ompeensieTcss BBIOOPOM HAaYaJIbHBIX YCIOBHH, TaK Ha3bIBAEMBIMH d(PPeKTaMu MyIib-
TUCTAOMIBHOCTH ¥ MYJIbTUPEKUMHOCTH. ITH (PEHOMEHBI JTAal0T BO3MOKHOE O0BsICHE-
HHE MEXaHU3MOB CMEHBI JIMHAMUYECKUX PEKHUMOB, HaOJIOTaeMbIX B peabHBIX OHO-
JIOTUYECKUX MOMYJISAIHIX. DKOJIOT0-TEHETHIECKNE MOJIEIH 00IaIal0T €CTECTBEHHOMN
MYJIBTHCTAOUIILHOCTBIO, TaK KaK BEChbMa 4acTO MMEIOT HECKOJIbKO T€HETHYECKHU pa3-
JUYHBIX PaBHOBECHH, U MEPEX0Jl MEXIy HUMH B P MapaMETPUYECKUX OOJacTeil
ompeesIeTCss Ha4aIbHBIMU YCJIIOBHSIM. JTO 3HAYMT, YTO CYIIECTBYIOT 00JIaCTH 3Ha-
YCHUN BHYTPHIIOMYJISIITUOHHBIX TapaMEeTPOB, B KOTOPHIX HANpPABJICHHE SBOJIIOIHNH
ompenenseTcs HabopoM HAaYaJIbHBIX YCIIOBHM, T. €. B OOJBIICH CTEIIEHU OMpEaesieT-
Csl BIMSIHUEM CITyYalHBIX (DAaKTOPOB. B CBS3M ¢ 3TUM HCCleI0OBaHNUEe 00JacTe MyIb-
TUCTAOMIBHOCTH U MYJBTHPESKUMHOCTH B DKOJOTO-TEHETHYCCKUX MOJECIAX TIPe/I-
CTaBJISIETCS TIEPCTICKTUBHBIM.

JlanHast paGoTa JOIOJIHSAET UCCIIeIOBaHKE mociiencTeuii -K-orbopa nmo ogHo-
My JTHAJIIEILHOMY JIOKYCY B OJJHOPOIHOM TMOIMYJISIIMNA U3yYeHUEeM 00J1acTel MyJIbTH-
PEKUMHOCTH B JAHHOW MOJIENH, YTO ITO3BOJISIET OLICHWTh, HACKOJIBKO PE3yJIbTaThl
NercTBUSL 0TOOpa MO MPHUCIIOCOOJICHHOCTSM B €CTECTBEHHOW CUTYaIluH, KOTJIa JKH3-
HEHHBIC PECYpChl OTpaHWYEHHBI, OTIUYAIOTCS OT KJIACCUYECKHX IPEJCTaBICHHN O
MOCJIEACTBUSIX €CTECTBEHHOI'O0 0TOOpA, MOTYUYEHHBIX Ha MOJCIISIX Il CBOOOJHO pas-
MHOXAIOIIMXCS oMYA (C TOCTOSHHBIMU (PUIIEPOBCKUMH TTPUCIIOCOOICHHOCTSI-
MU T€HOTUITHYECKUX TPYIIIT).

[IpoBeneHHOE MCCIEAOBAHKE MMOKA3aI0, YTO B JIOCTATOYHO OOIIMPHBIX OHOJIO-
TUYECKU COACPKATEIBHBIX 00JACTIX MapaMeTPOB BO3MOKHO OJHOBPEMEHHOE COCY-
IIECTBOBAHNE HECKOJBKHUX PA3IMYHBIX MPEACITBbHBIX PEKUMOB, KK U3 KOTOPHIX
MMeeT COOCTBEHHBIN OacCeilH MPUTSHKEHUS; MPU STOM HAIPaBICHUE ABOJFOIIUN MO-
KET OMPEIEIATHCA UMEHHO HAYaJbHBIM COCTOSIHUEM TIOMYJISAIUU (T.€. B 3HAUNUTEIh-
HOM Mepe MOJBEPKEHO BIUSHUIO clydalHbIX (pakTopoB). [TokazaHo, 4To B paccmart-
pUBacMOM CJIy4ae MOJKHO BBIJICIIUTH aHAJIOTH OCHOBHBIX THIIOB OTOOpa Ha OCHOBE
COOTHOIIICHHSI PECYPCHBIX TTapaMeTPOB reHOTUIIOB. OJTHAKO PEe3yIbTaThl UX JCHCTBUS
HE MOJTHOCTBIO COBITAJIAIOT C TMOJYYCHHBIMU JIJII CBOOOIHO Pa3MHOKAIOITUXCS TTOITY-

HHHI/Iﬁ — 0e3 y4cTa INIOTHOCTHOI'O JIMMHUTUPOBAHMU.
Paboma evinonnena npu wacmuunoii noooepiicke POOU (npoexm 15-29-02658).
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OCHOBHBIE ITPUHITUITBI KOPTIOPATUBHOM

COHHAJH)HOﬁ OTBETCTBEHHOCTH
E. H. 3axaposa, I'. B. PyGnes
Kpacrospckuil uncmumym #cene3no00poscHO20 Mpancnopma
Kpacnospck, Poccus gvrubl@mail.ru

B Hacrosimiee Bpemsi 00JbIlIo€ BHUMAHUE YNIETSETCS Pa3BUTHIO KOPIOPATHB-
HOM COLMAJIbBHOM OTBETCTBEHHOCTH KOMIIAHUM, (opMUpYOlIeHcs 3a cyeT oOle-
CTBeHHBIX oxujaHuil. I[lo pesynbratam wuccienoBanusi areHTcTBa Economist
Intelligence Unit, 53 % ompoIieHHbIX POCCHUSIH CUNUTAIOT, YTO CETOHS OM3HEC HE SIB-
JII€TCSI COIMAIIbHO OTBETCTBEHHBIM, XOTS B 11€JIOM OOIIECTBO 3aMHTEPECOBAHO B TOM,
9TOOBI KOPIOPAIIMU OCYIIECTBISUIA CBOIO JIEATEILHOCTh Ha TIPUHIIMIIAX KOPIIOPATHB-
HOW COLIMAJIbHOW OTBETCTBEHHOCTH.

HeobxoammMo OTMETUTH, YTO CYIIECTBYIOT JIBa HAMPABICHUS Pa3BUTHS KOPIIO-
PaTUBHOW COLMAJIBHOM OTBETCTBEHHOCTH. lIepBO€ — 3TO BBINOJIHEHNE ONPEAECIEHHBIX
COIMAJIbHBIX MPOEKTOB U MPOTPaMM, OCYIIECTBISIEMbIX 10 Pa3BUTUIO COOCTBEHHOTO
MepCcoHalla KOMITAHHUH, a TaKkKe OJIaroTBOPUTEIbHAS MTOMOIIb HaNMeHee o0ecreueH-
HBIM M MPOOJIEMHBIM TpyMIaM HaceneHus. BTopoe HampaBlieHUe MpeArnoaraeT mu-
POKHMM JTOCTYNn K OTYETHOM WHGOpPMAlUM MO KOPIOPATUBHOW COIUAIIBHOM OTBET-
CTBEHHOCTH JIJIsl POBE/ICHUS aHAJIN3a U OIIEHKH JIeATeIbHOCTH KOMIIaHUM B 00J1aCTH
SKOHOMHYECKOTO M COLMAIBHOTO PAa3BUTHS, a TAKKE IKOJIOTMYECKON OTBETCTBEHHO-
CTH.

Ecnu paccmaTpuBaTh KOPIIOPATUBHYIO COLIMAIBHYIO OTBETCTBEHHOCTH C TOUKH
3peHUs JIeIOBOM peryTaluu, oOIeCTBEHHOI0 UMHU/IXKA, YCTOMYMBOCTU U KallUTallu-
3ali KOMIIAHUM, TO HEOOXOUMO BBIICIUTH OCHOBHBIE KPUTEPUU MPHUHIIUIIOB KOP-
IOPAaTUBHOW COLMAJIBHOM OTBETCTBEHHOCTH. BO-TEpBBIX, IMPUHIMUII OTKPBITOCTH,
BKJIFOYAIONIUH MPO3PAYHOCTh, MyOJIUYHOCTh, JOCTOBEPHOCTh U Juajor. Bo-BTOphIX,
CUCTEMHOCTh, OOBEIUHSIONIAs HANpPaBICHHOCTh, €IUHCTBO B MPOCTPAHCTBE U BO
BpeMeHU. B-TpeTbux, 3HaYUMOCTh, KOTOpasi BKIIOYAET aKTyaIbHOCTh, MACIITAOHOCTh
1 3¢ GheKTUBHOCTD. W, B-4eTBEPTHIX, MPEAOTBpallleHHE KOH(MIUKTOB, B T. 4. OTKa3 OT
y4acTusi B IPEABBIOOPHBIX TOHKAX, MOAJIEPKKE MOTUTHUYECKUX MAPTUN WU OTIEIb-
HBIX TOJUTUYECKHUX JEITENEH, OTKAa3 OT MOJJICPKKU HALMOHAJIMCTUYECKUX JIBUKE-
HUM.

OnHako BaKHO MOJYEPKHYTH, YTO COLMANIbHAS OTBETCTBEHHOCTh POCCHUMCKUX
KOMITAaHWIA B OOJIBIITMHCTBE CBOEM sBIIsSIETCS (popmanbHOM. J[pyroi mpobiiemoit sSBs-
€TCsl OTCYTCTBUE 3aKOHOAATEIBHOIO 3aKPEIUJICHHS HOPM KOPIIOPATHUBHOW COIMAIIb-
HOW OTBETCTBEHHOCTH. XOTs, C OJJHOW CTOPOHBI, KOMIIAHUH BEIYT CBOIO IECATEIIb-
HOCTh B COOTBETCTBHUH C OXKUJAHUSIMU OOIIECTBa, 3a)MKCUPOBAHHBIMU HA 3aKOHO/Ia-
TEJIbHOM YPOBHE, a C APYroil — OpraHbl rOCYIApCTBEHHOM BIIACTH CTPEMSTCS MOOII-
PATh COLMAIIBHO OTBETCTBEHHbIE MpeAnpusaTrs. Ho Ha cerogHsmHui JeHb B KOPMO-
PaTUBHOM CEKTOpEe KpaiiHe c1ab0 pa3BUTO MOHMMAaHKE TOrO, YTO OM3HEC U rocynap-
CTBO PAa3AEJISIIOT OTBETCTBEHHOCTh HE TOJIBKO 32 COUMAIBHO-TPY/IOBBIE OTHOIICHHS,
HO M OTBEYAIOT 32 CTA0UIILHOCTH M OJlaronoixy4yue oOIecTBa.
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MEMBPAHHASI MOJIEJIb BUOJIOTHUYECKOTI'O JTEMCTBUA
HU3KOUHTEHCUBHbLIX OPU3NYECKUX PAKTOPOB
B OKPECTHOCTH ®A30BOI'O IEPEXOJIA JIMIIUAOB

B. E. 3axBaraeB
KHI] CO PAH, Kpacnospck, Poccus

HenaBHO sKcriepMEHTaIbHO OOHApYKEHO, YTO B JIMMUIHBIX MeMOpaHax Ha
Pa3IUYHBIX MPOCTPAHCTBEHHBIX MACIITa0aX MOTYT PAaCIpPOCTPAHATHCS JOKaJIM30BaH-
HbIe BO3MYIICHHS, aHAJIOTUYHbIE 3BYKOBBIM BOJHAM, PETYJIHpPyEMble TEPMOAMHAMHU-
YECKHM COCTOSTHHEM JIMMHIOB. B HacTosmel padore mpeuioskeHa MUHIMAIbHAS MO-
JeTTb TEHEPAIUN U PACIIPOCTPAHEHHS COJIMTOHOB B JIMIHIHBIX MEMOpaHaX Ha HAHO-
Macmrabax B OKPECTHOCTH (ha30BOTo mepexoaa. ITa MoJieb pelylpoBaHa B IJTUH-
HOBOJIHOBOM IIpeiesie K MoauduiupoBanHoMy ypaBHeHnto Koptesera — ne ®pwusa,
o0iajaronmeMy MHOTOCOJIMTOHHBIMUA —peUIeHHSAMHU. [loydeHbl KOJIMYECTBEHHBIC
OLIEHKM aMIUIUTY]l, CKOPOCTEH M TMPOCTPAHCTBEHHBIX MACIITA0OB COJIMTOHOB. O0-
CYXKIIAlOTCSl MEXaHU3MBI OHMOJIOTUYECKOTO JEHCTBHS HHU3KOWHTEHCHUBHBIX (pr3mue-
CKuX (aKTOpOB, CBA3aHHBIE C (a30BBIMH MEPEXOAaMU B JIMIUAHBIX MeMOpaHax
u Oalictennep-shdexrom.
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INPOBJIEMA BbIBOPA HAMJIYUILHEI'O HAYAJIA

XO3SIICTBEHHOI'O I'OJIA
B. W. 3opkainbiies
HUncmumym cucmem snepeemuxu CO PAH um. JI. A. Menenmvwesa, Hpkymck, Poccus
zork@isem.irk.ru

BHyTpurogoBasi UHTEHCUBHOCTb U 3(PPEKTUBHOCTH AESITEIBHOCTH BO MHOTHUX
CEKTOpax 3KOHOMHUKH TE€CHO CBA3aHbI C MIPUPOJIHBIMH FOJIOBBIMH LUKJIAMU. JTO MPO-
ABIJISIETCSI B BUJE CE30HHOCTH PadoT (CEeNbCKOe XO34MCTBO, CTPOUTEIBCTBO, BOJIHBIN
TPAHCIIOPT) WJIM B BHUJI€ CE30HHBIX KOJEOAHMI YKOHOMHUYECKOW aKTUBHOCTU. Kpome
MPUPOIHBIX (PAKTOPOB CE30HHOCTU U CE30HHBIX KOJIEOAHW Ha BHYTPHUIOAOBBIE KO-
HOMHYECKHE DPUTMBI CYIIECTBEHHO BO3JCHUCTBYET TAaKK€ TIOJ0Bas LMKINYHOCTH
B IUNIAHUPOBAHUU M OTYETHOCTH, KOTOPAsI MOXKET MO-Pa3HOMY COUYETATHCS C IPUPOJI-
HBIMHU ITUKJIAMH B 3aBUCHMOCTH OT BBIOOpA JaThl HadYaia X03sHUCTBEHHOTO ((pHHAHCO-
BOT'0, OFO)KETHOTO) TOJIa.

¥ nac B Poccun, Kak 1 BO MHOTHX JIPYTUX CTPaHaX, XO3WCTBEHHBIN r0J Ha4U-
HAaeTCs BMECTE C KaJICHIApHBIM rojoM | sHBaps. M3HauanpHO B cTpaHax XpUCTUAH-
CKOI'0 MHpa 3Ta Jara CIy>KWJIa Ha4aJIOM JIETOMCUMCIICHHUS] OT OYEHb YCJIOBHO IIpEl-
noyaraeMoil natel poxaenus Mucyca Xpucrta. Bo3nukime B pesyibTate pedopm
PACXOXKJIEHUS LIEPKOBHBIX U CBETCKUX KaJICHJApeH JUIINUIN €€ U TaKOH MHUPUUIECKOM
OCHOBBI. HeT Takke HHKaKuX anpUHOPHBIX SKOHOMMYECKHX WJIM HJIEOJOTHUYECKUX
MIPEMMYLIECTB Y ATOM AaThl U KAK MOMEHTA Hayaja X035MCTBEHHOTO Iro/1a.

[ToaTOMY BIIOJIHE MPABOMOYHA TOCTAHOBKA MPOOJIEeMbI BEIOOpa HaMITydIlen J1a-
ThI HavaJla XO3sIMCTBEHHOI0 roja. Ilepenoc Havana Xx034iCTBEHHOTO T'0/1a HA APYTYIO
JaTy He SIBJseTCs HEBO3MOXKHBIM. B cilydae 1enecooOpa3HOCTH €ro MOXHO OCylle-
CTBUTb BMECTE C IIEPEHOCOM HAayaJla KAJICHAAPHOIO roja.

Ckonbko HO8bIX 20006 6 200y. B HenanekoM NpoIUIOM B pa3HbIX CTpaHax Cy-
IIECTBOBAJIO O0JIbIIOE pa3HOOOpa3ue CUcTeM ucuucieHus: BpemeHu. 1 tenepp, Haps-
Ay C IIMPOKO NPU3HAHHBIM TPUTOPUAHCKUM KaJeHJIapeM (KOTOPHIM IOJIb3yeMcs
U Mbl), OBITYIOT TakK€ JIyHHbIE U JIyHHO-COJIHEUHbIE KajleHAapu. Takue KaneHaapu
UCIIOJIB3YIOTCSl B OYJIMICKUX W MYCYJIbMaHCKUX cTpaHaX. JIyHHO-COJHEYHbIN Ka-
JeHAapb, 10 KOTOPOMY I'0Jl HAUMHAETCS OCEHbIO, OPUIIMAIbHO BBEAEH B M3paue.

[To pecnyOnukaHckoMy KanleHAapio Bemukon ¢paHITy3cKOil pEeBONIONHMH TOJ
HaYMHAJICA ¢ 5 OKTA0psa. B I'pennin coxpansieTcs mpuBEpKEHHOCTh IOJIMAHCKOMY Ka-
JEHJAPI0, KOTOPBIM, IIyCTh U HA BTOPBIX POJIAX, HO COCYLIECTBYET BO MHOTHX CTpa-
Hax, B TOM uucie u B Poccun (BcnoMHUM 3arafounslii poccuiickuii Ctapsiii HoBblit
ron).

VY MycynbMaH HOBBIM T'OJl UCUUCISIETCS MO JIYyHHOMY KaJeHAapio (u3-3a 4ero
3Ta JaTa eXKEroJHO CMEIIAETCsl B paMKaX ITPUTOPUAHCKOTO KaJleH1aps) U MPUXOAUTCS
Ha JIeHb, KOT/1a MpopoKk MyxaMme]l BIHYKJeH Obul OexaTh u3 Mekku B Scpu0, xo-
TOPBINA CTall Ha3bIBaThCSI MeauHoM, ropoioM npopoka. JlaHHsIi ¢dakT paccmaTpuBa-
€TCsl KaK Ba)KHEHIINII MOMEHT B OCHOBaHUU HOBOU Bephl. [Ipuuem 3Ta nara (Ha3biBa-
eTcst XuJKpa — nepeceyieHue) CIyKUT JJIs IeTOUCUUCIICHUS, HO HE MPa3HyeTCs My-
CyJIbMaHaMH.
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B Uspawne nHOBBIM TOA, Pom-xa-mana, mpasgHyeTcss OCEHBIO, IO JIYHHO-
COJIHEYHOMY KaJICHJIaplo, B MEPUO/ C Hauajaa CEHTAOps Mo Hayano OKTsIOps. DTo nep-
BbIH IeHb Mecsila TuiipeH, Korjaa ObUIo 3aBEpIIeHO COTBOPEHUsI MUpE (co31aH Alam,
a BCE OCTaJIbHOE ObLJIO YCHEIIHO CAENaHO 3a MpEeAbIyIIne mecTh AHel). B aToT ke
JIEHb B TMOCJENYIOIEM MPOU30ILUIM U APYrHe BaKHbIE HCTOPUYECKUE COOBITHS.
N3 xoBuera Beimen Hoit, Capa u Paxunb B 3T0 1eHb 3adaiu (1oXoxke, B Oubieickue
BpEMEHa MeIUIIMHA Obljla TOYHOM HayKoH), €Bper OCBOOOIWIMCH U3 E€TrHIETCKOro
mieHa. Emre 0osiee TOP)KECTBEHHBIM W YTHUMBIM SIBJISIETCSl JCCSATHIM JIEHb Mecsia
Tumipes, ﬁOM-KHHyp. B 3TOT AeHp eBper MOJydYuiam «BTOPOM CKPUXKAIIb 3aBETa».
U Bech M3pannb 3amupaer B 3TOT A€Hb. A Kak ke — Ha Hebecax pemaercs cyanoa
KaKI0T0 Ha Ompkanmui roa. [lo mpeackazaHusiM UMEHHO B 3Ty JaTy B Oyayliem
JIOJKEH MPOU30MTH TOT camblii Benukuii CyaHBIN JIeHb, KOT/Ia OyAyT PEIICHbI CY/Ib-
OBl BCEX U HaBCET/IA.

HaBpy3, 1eHb HOBOT'O T'o/1a, MIPUXOSIIHIICS HA BECEHHEE paBHOJICHCTBUE (21—
22 MapTta). bypHO 0TMedaeTcss BO MHOTHX CTpaHaXx U MHOTMMH Hapoaamu — AdraHu-
ctaH, Y30ekucraH, Typkmenus, Tamxuxkucran, Anbanus, Kupruzus, Makegonus,
Harecran, Tarapcran, bamkoproctan, CuHbL3sAH-YUrypcKkuid paiioH Kuras, Kypasl.
Cuuraercs, 4TO OH MOSIBUJICS €llle B JonucbMeHHbIN nepuon B Upane (Ilepcust — ko-
JpI0eNh UBUIU3AIMH). SIBIseTcss mpu3HaHHBIM HOBBIM TOf0M MJi 30pOacTPUCTOB
(oueHb JPEBHSS U HBIHE OJHA M3 KPYMHBIX MO YHUCIY MNPUBEPKEHIIECB PEIUTHS)
1y 6axaucToB. IT0 MoJonas penurus, 3apoausiasica B Mpane B XIX Beke, nmero-
masi MHOTO npuBepxeHieB (B Xande, Ha ceBepe M3pausis, HAXOAUTCS UyIECHBIN
XpaM Y U3YMUTEJIBHBIN cajl 6axaucToB). A BOT apaObl, B ToM uucie Cupus, a Takxke
opurmanbHas Typuus, He npusHatoT npa3aHuk Haspys. Odunmansuo B Typuuu na-
K€ 3aIpelacTcs nIpa3aHOBATh 3TOT JE€Hb, YTO SABJISAETCS OJHUM U3 JIEMEHTOB IIPOTH-
BOCTOSIHUSI C KypJaMH.

Kuraiickuii kaneHaapb yX0uT KOPHIMHU TaKKe IIyOOKO B HCTOPHUIO /10 HAIIEH
3pbl. Kutailckuii HOBBIW IO/l U MMPOU3OILIEAIINE OT HETO HOBBIE TO/A psia A3UATCKUX
HapoJOB (B TOM YUCJIE MOHTOJIOB, OypAT) MPUXOJATCS Ha BTOPOE MOJHOTYHUE MOCIE
3UMHETO cojHIecTosiHUSA. KuTaiiel BBenmu 12-netHue n 60-neTHUE MUKIIBI JIETOHUC-
YUCJICHUS, C MPUNMCBIBAHUEM KaXKJIOMY TOJY Ha3BaHUA 3BEps U JICJIICHUEM ToJia Ha
12 mecsmieB. Ota Tpamaummsi ObuTa TEpeHsATa OYIIUCTCKUMHU W MYCYJIbMaHCKUMHU
CTpaHAMU C HEKOTOPBIMHU PACXOXKJICHUSIMYU B HA3BaHUSIX JIET U 1aTaX Hayaja rojaa.

B crpanax IOro-Bocrounoit A3un, XOTS 1 HAXOASIIMXCSI UICTOPUYECKH B apea-
JIe CWJIBHOTO BO3JEMCTBUS M3/laBHA BhICOKOpa3BUTOro Kuras, natel HOBOTO roja mMo-
IyT OTJIMYAThCS OT KHUTAMCKOro HoBoro roaa. Hampumep, B Jlaoce oH HacTymaer
B ampere.

Ouens O0mbIIOE pazHOOOpa3ue naT HoBoro roaa B Muauu. B pasHeix mrarax
ATH JIaThl OYE€Hb pPa3Hble. B UCTOpHUM 3TON BEIMKOW CTPaHbI, B JIPEBHEHUILIEU PEIUTUA
VWHJIYU3M €CTh MHOI'O Pa3HbIX MOBOJOB ISl BBEACHHUS AT JICTOUCUUCIIEHUS. B Heko-
TOPBIX panioHax MHaum oTMEvaroT U 1o ABe 1aTbl HOBOTO roja.

[Inemena maiist B Mekcuke CUMTalOT HayaioM roja 16 utons. Kenbrckue Hapo-
nbl (IHotnanaus, Upnanaus) — 1 anpens, AeHb XeJIOyHHa.
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Ha Pycu, mo HEKOTOpBIM CBEIEHUSM, Ha4yajao HOBOTO T0/a B IIyOOKOH IpeB-
HOCTH MPUXOAUIOCH Ha 3UMHUMN MEPHOI, CPa3y MOCIE 3UMHETO COJHLUECTOSAHUS. DTO
oTpaxaeT crapuHHbId npa3gHuk Kossiga. JimrensHoe Bpems Ha Pycu HoBelii ron
ormevancs 1 maprta. C konna XV Beka oH ObLI NEPEHECEH Ha CEHTSAOPh, MOCKOJIBKY
Huxelickuii co00p yTOUHMII, YTO COTBOPEHHE MHUpa ObLIO OCYIIECTBICHO BpPOJie ObI
o npenanusiMm Berxoro 3aBeta, oceHbto. B 1699 r. ykazom Iletpa | HoBrlit Tos ctan
Mpa3IHOBAThLCA MO-EBpONercku — ¢ 1 sHBaps (Toraa emie no HJIMaHCKOMY CTHIII0) U
OT JaThl, OJIM3KOM K mpeanonaraemomy nHio PoxaectBa Xpucrtosa. Ha rpuropuan-
ckuii kaneHaaps Poccus nepenia nocie OKTIOpbCKON PEBOITIOINH.

B JlpeBuem Pume roa nHaunHazics ¢ 1 Mapra. 9To 0Tpaxaercs B UCMOIb3YEMbIX
HaMU Ha3BaHUSAX MecsieB. OKTIOph — BOCBMOM, HOSIOpb — JEBATHIN, 1eKabpb — OyK-
BAJILHO JICCATHIN, a HE JiBeHaanaTeiii. B Havane | Bexa FOnuit Lle3aps BBen cBOM Ka-
JIEHJIaph C HAa4YaJIOM rojia | ssHBaps, HE 3alyMbIBasCh O SBHOM HECOBIIAJICHUM Ha3Ba-
HUI MecsieB. B 5ToM oTHomeHHMH, MHE KakeTcs, niasi1 Poccuu OblIm OBl Oosiee
YMECTHBl CJIABSHCKHE KOPEHHBIC Ha3BaHUS MECSIEB, KOTOPBIE HCIOIb3YIOTCS
Ha YKpauHe U B benapycu.

B nacrosimiee Bpems B OOH o06cyxaaercs pedopma KajaeHAapst U BIIOJTHE BO3-
MOYKHa TTOCTaHOBKA BOMPOCA O BHIOOPE ONTUMAIIBHOM JaThl Hayasla rofa HOBOTO KaJieH-
Japsi C TIO3UIMI ONTUMU3AIUK BIMSTHUSI TAKOM 1aThl HA SKOHOMUYECKYIO JESITEbHOCTD,
B TOM umciie B Poccuu u pyrux MOCTCOBETCKUX CTpaHaX.

Bo3MoxeH BapuaHT U C pa3HECEHHEM Ha pa3Hble JaThl Hayall KaJeHIApHOTO
1 X034 CTBEHHOI'0 TOJIOB. JTO UMEJIO U UMEET MECTO B HEKOTOPBIX cTpaHax. Hampu-
Mmep, B CCCP ¢ 1921 no 1929 r. x034iiCTBEHHBIN 1o/l HAYUHAICS C 1 OKTAOPSI, XOTs
KaJIeHJapHbIi 1o HaunHaics ¢ 1 saBaps. B Typuuu ¢puHaHCOBBIN roJ HAaUMHAETCS
c 1 mapra, B CIIIA — ¢ 1 okts10ps (panbie HaunHaics ¢ 1 utons), B lIBennn u Hop-
Beruu, Kanane — ¢ 1 utons, B Anonnn, Aurnuu, Kanazne — ¢ 1 anpens.

Bo3MoxHBI 1 cuUTyalu, KOTJa WCIOJB3YIOTCS pa3HbIe JaThl Hayaiga XO3sii-
CTBEHHOT'O T'0JIa B PAa3HbIX OTpacisix SKOHOMHKM. Hampumep, ¢ 1953 mo 1956 r. xo-
3stCTBEHHBIN rof B )kUBOTHOBOACTBE CCCP HauuHasncs ¢ 1 okTs0ps (B MOJHOM CO-
IJIACUU C MOCIOBUIICH «IIBIIUISIT IO OCEHU CUUTAIOTY»). HaBepHOE, BO3MOXKEH BapUaHT
M C HA3HAYCHHUEM pPa3HBIX JaT Hauyaja XO3SUCTBEHHOTO rojla B pPa3HbIX PErHMOHAX
(Hanmpumep, U3-3a TOTO, YTO MHOTHE CE30HHBIE PabOThI B PETHMOHAX HAIEH OTPOMHOM
CTpaHbl HAaUMHAIOTCS B pa3Hoe Bpemsi). KoHeuHo, MCHOJIb30BaHWE pa3HBbIX JaT IS
Hayaja XO34MCTBEHHOI'0 T'0Jla B Pa3HbIX PETMOHAX WJIM B PA3HBIX CEKTOPAaX 3KOHOMU-
KU OJTHOM U TOM K€ CTpaHbl UMEET MHOTO HeyJ00CcTB. OTrpaHUYMMCSl PACCMOTPEHUEM
po0JIeMbl BEIOOpA €IMHOTO JIJISi BCEX OTpacieil SKOHOMUKU U ISl BCEM TEPPUTOPUU
Halllel CTPaHbl HAWJTY4IlIer0 Hayaia X03s1MCTBEHHOT O TO/1a.

Kpumepuu ona evibopa naunywwieii oamel Hayaia xo3saucmeenHoz2o 200a. B
nokiane OyIayT NpPEeACTaBIICHbl pe3yibTaThl Pa3BUTHSA HUCCIEIOBAHUNA MO BHIOOPY
HAWIYYIIEero CE30Ha JJIs Hadalla XO3MCTBEHHOIO roja. B kauectBe npeacraBurenei
CE30HOB MCMOJb3YIOTCS naThl 1 stHBaps, 1 anpens, 1 utonsg u 1 okts6ps. Paccmarpu-
BAIOTCS TP TUIIA KPUTEPHUEB JIJIs1 CONIOCTABIICHUSI.

1. BiusiHue gaTel Havala XO3sUCTBEHHOTO roJla Ha Ka4ECTBO I'OJI0OBBIX OTYETOB
Y TIJIAHOB.
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2. CounanbHbIe NOCAEACTBUS, B TOM YHUCJE BIMSIHUE HA BO3MOYKHOCTH MpPOBE-
JIEHUSI MacCOBBIX OTIIYCKOB B HamOoJiee OnaronpusiTHele uist xuTenei Poccuu nepu-
OJIBL.

3. Bausitnue Ha cpeaHerooByro 3(h(PEeKTUBHOCTh MPOU3BOJCTBA U aMILUIUTYY
CE30HHBIX KoJjieOaHuii. [lamee OyayT MpeacTaBiieHbl pe3yJbTaThl UCCICIOBAHUI IO
ATOMY KPUTEPHIO.

[Tycts BenmuuHa @, >0 mpeacTaBiisieT MHTEHCUBHOCTD BO3IEHCTBHS Ha Y dek-

TUBHOCTH IMPOU3BOJICTBA B KBapTaje XO3SMCTBEHHOIO rojaa t-¢pakTopoB, CBSI3aHHBIX
C JlaToil Hauaja X03gicTBeHHOTO roja. Hanbonee cunpHO 3TOT aktop Oyner nmposis-
JATHCA B KOHIIE I'0J1a, B YETBEPTOM KBapTaJle, KOI/la HACTylaeT BpeMsl Il TOJOBBIX
OTUYETOB, MOJBEJCHUS UTOTOB JESITEIILHOCTH, OKOHYATEIbHON BBITUIATHI HAJIOTOB 32
roj. Ha BTopom mecTe no cuie nposiBjaeHus! (akTOpOB aKTUBU3AIUH JI€ITEIbHOCTH,
CBSA3aHHBIX C F'OJI0BOM IIUKJIMYHOCTHIO B IUNIAHUPOBAHUU M OTYETHOCTH, OYJET KOHEIl
nonyrojus. B HauMeHblllel CcTeneHu 3TOT PaKkTop CTUMYJIUPYET NPOU3BOICTBEHHYIO
aKTUBHOCTb B Hauaje (PMHAHCOBOTO I0Jia, KOT/a €lle HEe Hayalu JeHCTBOBATh HOBBIC
roJIOBbI€ 0053aTeNIbCTBA IMepe]] rOCOIHKETHBIMA U MHBIMU OpPraHU3alUsIMH, KOTAa
ellle He BBLACNEHbI IEHbI'M Ha pabOThl MPEACTOSIIETO rojia, a MoABEJECHIE T'010BbIX
OTYETOB NPEJCTABISIETCA IOKa €IIe O4YeHb OTAAJEHHBIM BO BPEMEHHM COOBITHEM
(HecrpocTa Hayajao (UHAHCOBOIO TOJa BO MHOTMX CTpaHaX CONPOBOXKIAETCS XOTs
Obl KpaTKOCPOYHBIMU KaHUKyJaMU M oTiyckamu). Cuurtaem, 4To JEHCTBUE 3TOTO
(bakTopa HUKINYECKH, C IEPUOAOM, PaBHBIM r'O/Y, IIOBTOPSETCS.
Hrak,
& <8;<8,<a, &, =4a. (1)
[Tycts Besmumna b, >0 mpemcraBnsier neiicTBrE MPUPOAHBIX (HAKTOPOB MO WH-
TEHCUBHOCTH IIPOU3BOJACTBA B KBapTaie t KajmeHZapHOro roja (Ha4YMHAKOIEroCs
¢ 1 auBaps). 11 MHOTMX OTpaciield 5KOHOMUKH CIIPABEIJIMBbI HEPABEHCTBA!
b, <b, <b, <b,. (2)
Ot QyHkuu >PpGEeKTUBHOCTH MPOU3BOACTBA B OTIECIBHOM KBapTajie Toja
f (a, b) noTpeOyeM BBITIOTHEHUS ABYX CBOMUCTB (115 TFOOBIX d > 0, b>0, x>0, y> 0-).

1. O PexTHBHOCTD pacTeT C YBEIMUYEHUEM OJTHOTO U3 (PaKTOPOB:
f(a+x, b)>f(ah); f(a b+y)>1f(a h). (3)
2. [TpupocT 3PphHeKTUBHOCTH NMpU YBEIUYECHUU OJHOTO M3 (HAKTOPOB CO-

KpalllaeTcsi C BO3pacTaHUEM 3HAUCHHS APYyroro (akropa:
f(a+x, b+y)-f(a,b+y)< f(a+x b)-f(a b):
f(a+x, b+y)-f(a+x,b)< f(a, b+y)-f(a bh) 4)

D dexTHBHOCTL MPOM3BOACTBA B KBAPTaJe KANEHAAPHOTO Toaa t mpu Havase
xo3sificTBeHHOrO Toza, casunyroro Ha 7=0,1 2,3 ksapranos, sagaercs Bennunsoi
ft = f(a—, bt).
B kauectBe KPpUTCPHUCB IJIs1 COITOCTABJICHUA 4T Hadalla XO3SIMCTBEHHOI'O roga

MOKHO HCIIOJIb30BaTh MAaKCHMHU3ALUIO TOAOBON 3(PPEKTUBHOCTH M MHUHUMHU3ALHUIO
aMIUIUTY/Ibl CE30HHBIX KOJeOaHUN. DTH KPUTEPHH BBIPAKAIOTCS MTOKA3ATEISIMU:
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4
F.=>f:% =max f, —min f,.

t=1

AHOHCHpYEM CIIEAYIONIUE IBA YTBEPIKICHHSL.
Teopema 1. U3 (1), (2), (3) cienyroT HEpaBeHCTBa
$H >, H>4, H>K

Teopema 2. U3 (1), (2), (4) cneayroT HepaBeHCTBA:
F, >, %(Fﬁ F)>F, FF>F, F>F

HepaBeHncTBa B 3THX TeopeMax MPEACTaBIAIOT OTHOUICHUS MPEAnoYTeHUs
MEXy YEThIpbMsI 1aTaMH Hadalla XO35UCTBEHHOIO ro/ia. DTH OTHOIICHHS HEMOJIHEBIE,
TO €CTh JJI1 HEKOTOPBIX Map JaT HEJb3sl, HA OCHOBE 3TUX HEPAaBEHCTB, CKa3aTh, UTO
Kakas-11u00 oJHa U3 HUX MpeANnouTUTeIbHee apyroi. [lpuyeM OTCyTCTBHE CTPOTUX
HEPABEHCTB MEXKJly pacCMaTpUBacMbIMU TIOKa3aTeasIMU Il JABYX TMap Jar
HE 03HAYaeT, YTO UX MOXKHO TPAKTOBATh KaK OJUHAKOBO 3(P(HEKTHUBHBIE.

CornacHo Teopeme 1, HauOobIIKME 3aTPAThl HA PErYIMPOBAHUE CE30HHBIX KO-
nebanuii OyayT MpHU CYMIECTBYIONMICH HBIHE JaTe XO3SMCTBEHHOTO Toja. HammeHsb-
Y10 aMIUTATYy CE30HHBIX KOJeOaHUii U, COOTBETCTBEHHO, HANMEHBIIINE 3aTPaThl HA
pEeryJMpoBaHHE CE30HHBIX KojeOaHuM JaeT JaTa Hayana roga ¢ 1 ampens Ju0o
¢ 1 oxtsa0psi. OOe 3TH AaThl MPEANOYTHTEIBHEE, YeM Ha4dalo XO3SMCTBEHHOTO Troja
c 1 auBaps wiu ¢ 1 uross.

CornacHo Teopeme 2, CYIIECTBYIOIIAs HBIHE JlaTa XO3SMCTBEHHOTO Troja
HauMeHee 2(P(EKTHBHA MO KPUTEPHUIO CpeaHEroloBoi A((PEKTUBHOCTH IPOU3BO/I-
ctBa. Hanbonee apdextuBHOM sBasiercs muoo 1 anpens, mubo 1 oktsa6ps. U3 BTopo-
ro HepaBeHCTBa (54) cienyer, 4To

max{F,, F3}> F,

WTak, corlacHo NpUBEIECHHBIM TeOpeMaMm, CYIIECTBYIOIAs JaTa Hadaja Xo-
3SIUCTBEHHOTO Tojia ¢ 1 stHBaps (COOTBETCTBYIONIAS - — 0) SABJISETCS HauMeHee (-
¢dexTuBHOI. JaTa Hayana XO3SHUCTBEHHOTO roja ¢ 1 WMIONA MpeAnoYTHTENbHEE, YeM
nata ¢ 1 suBaps. Haubonee mpeanodTuTeNbHBIMU SIBISIOTCA JaThl Havajla XO3sii-
CTBEHHOTO rojia Jinbo ¢ 1 okTsa0ps, 11bo ¢ 1 anpens.

AHaNornyHple pe3ysbTaThl JAKOT HUCCIAEAOBAHMUS 10 MEPBBIM JBYM IpylIam
KPUTEPUEB: HaWIY4YIIMMU SIBJIFOTCS JaThl Hadajla XO3SMCTBEHHOIO roja JHOo

¢ 1 oxtsa0ps, 6o ¢ 1 anpens.
HUccnedosanus evinonnawomes npu gunancogou nodoepicke PODU, epanm Ne 15-07-07412a.
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MOHUTOPHUHI CENCMHUYECKOW OITACHOCTHU TEPPUTOPUUA

KPACHOSPCKOI'O KPAS U ITPUIET' AIOIIINUX TEPPUTOPUI
A. A. KabGanosn
Kpacnospcruii punuan Uncmumyma sviuuciumenvuwvix mexronozuti CO PAH — CKTH «Hayka»
Kpacnospck, Poccus, weller86@inbox.ru

PervoHanbHblli CEHCMHUYECKU MOHUTOPUHI Ha Tepputopun KpacHospcKoro
Kkpas u npwieraronmx Tepputopusx Beaercs ¢ 2000 roxa (I'TIKK « KHUUT'uMCy).
C 2008 roma no 3akazy MIIP P® HII «3IL POIIP» opranu3oBan Aunrae-CasHCKuU
r€OIMHAMUYECKUN TIOJIMTOH, KOTOPBIM B HACTOSIIEE BpPEMsl HACUUTHIBAET
13 ceiicMuyeckux CTaHlUMi, 7 ANEKTPOMArHUTHBIX (MoHuTtopuHr EWOMII3)
U 4 MyHKTa pErucTpanyy YpoBHSI KOHLIEHTPAUUU PaJOHa B MOJ3EMHBIX BOAaX. 30HA
OTBETCTBCHHOCTH MOJUTroHa: KpacHOspCKuit kpaii (LIeHTpaIbHbBIC M FOKHBIC PAOHbI),
PecniyOnuka Xakacusi, Peciyonuka TreiBa, AnTtaiickuil kpail.

B 2016 r. Ha 0CHOBE Pe3yJIbTATOB MOHUTOPUHIA T€OAMHAMUYECKOTO MTOJIUIOHA
BBIIIOJIHEH IIPOCTPAHCTBEHHBIN aHaJIN3 CEUCMUYECKUX KaTaJIoTOB
B MH(OPMALIMOHHBIX Aueikax 1X1 1o mupoTe u AOATOTE, B TOM YHUCIIE:

a) CyMMapHO# BBIJCIMBIIEHCS SHEPTUH MPU CEHCMUYECKUX COOBITHAX 3a 2014,
2015 u | xBaptan 2016 1.;

0) cpenHell WHTEHCUBHOCTU BBIJICIMBIIEHCS SHEPTUU B UH(OPMAIMOHHBIX
sueiikax 3a | kBapran 2016 r.

[TpocTpaHcTBEHHOE paclpeeeHue CyMMapHOM BBIJEIUBILEHCS 3HEpruu (J1a-
nee — CBD) cBsA3aHO ¢ OCOOEHHOCTSMHU CTPYKTYPHO-TEKTOHMYECKOTO CTPOCHHUS UC-
cienyemMoil Tepputopun. B wactHocTH, 00mas crpykrypa nois CBD coxpansercs
kak B 2014-m, Tak u B 2015 rr. u yHacinenoBana B | kpaptane 2016 r. OxHako aeraau
cTpykTypsl CBD H3MEHSIOTCS M XapaKTepU3YIOT OCOOCHHOCTH TI€OJMHAMUYECKHX
MpoI1IeCcCcOB B 3eMHOMU kope. CiieyeT oTMeTuTh, uTo B | kBaprane 2016 r. 3adukcupo-
BaH MOBBIIIECHHBI ypoBeHb mauddepenumanuu CBI. Ilpu stom crpykrypa CBD
YCTOMUYMBO KOPPENMPYETCS € PACIOIOKEHUEM CEMCMOIEHEPUPYIOIIUX Pa3IOMOB
1 0J10KOB 3eMHON KOpbl. CuilbHBIE celicMuueckue coObIThst M > 3,5-5,0 Takxke npu-
YPOYEHBI B OCHOBHOM K 30HaM CEHCMOAKTHBHBIX pa3IoMOB. OTHOCUTENBHO CHIIBHBIE
cericMuyeckue coObITus (M > 3.5) npuypodeHsl K OTHOCUTENBHO Y3KUM (10 200 KM)
BBITSIHYTBIM 30HaM, B KOTOPbIE BXOJST BCE U3BECTHBIE CeiCMUYECKUE ovaru (AnTai-
ckuid, Hlanmansckuii, bycunronsckuii, Xyocyrynbckuid, Kaparanckuit u np.). Ilpu
ATOM 30Ha Pa3psIIKU HANPSKEHUN B BUJE celicMuueckux coobituili ¢ M > 3,5 okaiim-
JII€T 30HY IOBBIIMIEHHOM CEUCMUYECKON 3MUCCHH, MPUYPOUYEHHON K O0YaroBOW 30HE
Kaa-Xemckux 3emnetpsicenuid (27.12.2011 M = 6,5 u 26.02.2012 M = 6,7). MoxHo
KOHCTaTtupoBaTh, uto ThiBUHCKHE (Kaa-Xemckue) 3emieTpsiceHus MpUBENIU K CHS-
THIO HaNPSDKEHUW B 36MHOM Kope B ThiBe M mpuiieraromux paitonax KpacHosipckoro
Kpas. B mpoiiecce paspsinku HampsikeHud Bokpyr Kaa-Xemckoro ouara chopmupo-
Bajach KousblieBas (10 400 kM) 30Ha pedopManuid cxaTusi B 3eMHOU KOpe, K TpaHu-
1[aM KOTOPOM U MpUypodeHbl Hanbosee CUIbHbIE €IMHUYHbIE CeCMHUYECKHE COObI-
tus B | kBaprane 2016 r.
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BBIJIEJIEHUE 3AKOHOMEPHOCTEM B JIAHHBIX O ITPEJIBECTHUKAX

CUJIBbHBIX BEMJUIETPSICEHUU
. B. Kazakos, A. H. Manynes, K. B. CumoHOB
Hncemumym evruuciumenvrozo modenuposanus CO PAH
HUnemumym xumuu u xumuueckou mexnonoeuu CO PAH, Kpacnosapck, Poccus,
matsulev@icct.ru simonovkv@icm.krasn.ru

3eMIIeTpsICEHUE SIBJIACTCS JKCTPEMAJIbHBIM MPOSBICHUEM TI'€0JAMHAMUYECKOM
KU3HU CIIONKHOW TEKTOHUYECKOIN CUCTEMBI, KOTOpas I0JITr0€ BpEMs «CO3PEBAET» U HA
KOTOPYIO JE€HCTBYIOT pa3jiu4Hble BHEIIHUE Teodusnyeckue (HakTopbl, B YHACTHOCTH
NPWIMBHBIC BO3JCHCTBUS, MPHUBOIAIIME B UTOre K Kartactpode. BHemmHmmmu
¢dakTopamMu MOTyT OBITh KaK CTPOrO JCTEPMUHUPOBAHHBIC MOJIOKEHUS HEOECHBIX
Tel, TaK U Pa3jIMYHOTO pojaa (usmueckue (PakTOpbl, UMEIOUINE CTOXACTUYECKYIO
IpPUPOY.

OaHMM U3 BBIUMCIMTEIBHBIX MHCTPYMEHTOB aHajM3a BO3JCUCTBUN BHEIIHHUX
(bakTOpoB Ha TBEPAYIO OOO0JIOUKY 3€MJIM SIBJISAIOTCS MOJENIb U aJITOPUTM pacyera
TBEPJBIX TMPHIMBOB B 3EMHOWM KOpe, peaau3oBaHHble B mporpamme Solid.exe.
Hcnonp3yss MAaHHYIO NporpaMMy, IIOJIYY€H pacueT TPEXMEpPHbIX KOOpAUHAT
CMEIIECHUs TOYKH Ha TBEPIOW TMOBEPXHOCTH 3€MIIU B 3aBUCHUMOCTH OT BPEMEHHU
U TeorpaduIecKuX KOOpuHaT.

JIist aHanm3a 3eMJIETPSICEHUII M COIMOCTABJIEHUS MX C BHEIIHUMHU (haKTOpamu
PacCMOTPEH KaTaJioT 3€MJIETPSICEHUN ¢ MarHUTyaAou > 7 HauuHas ¢ 1911 r. /anHbie
MOJIy4€Hbl C TOMOIIBI0 TopTana HanmoHamTbHOTO YIpaBIeHHUS OKEAHUYECKHUMHU
u atMocepHbiMU uccaeaoBanusimu CIIIA.

[TomyyeHHBIM KaTajor AaHHBIX AHAJIW3UPOBAICA C MOMOUIbIO CHUHTYJISIPHOTO
cnektpaibHoro anammsa (SSA — SingularSpectrumAnalysis). [Ipu ucnons3oBanuu
JAaHHOTO  METoJla CTaBWJIach 3ajada  BBIJCIUTH  OTHEIbHBIC  aJJIUTUBHBIC
COCTAaBIISIIOLIME MCXOJHOTO psifia, Takue Kak TpeHa (Thaakas M MEAJIEHHO
MEHSIOLIAsCA 4YacTh psifa), pas3jinyHble KoyeOaTeslbHbIE U MEPUOJUYECKHE
KOMIIOHEHTBI, & TAKXK€E IIyMOBYIO KOMIIOHEHTY.

[IpencraBieHsl pe3ynabTaThl pabOThl MporpaMmbl «l'yceHuIa» ¢ KaTalorom
CIUIbHEHUIIINX 3E€MJICTPSICEHUW, TN€ TMPHUBEACHBI MAarHUTYIbl TOCJIEI0BATEIbHBIX
3eMJIETpSICeHUN (TMOpsIAKOBasi HyMepaius), T.€., MOCKOJbKY IIKajla BPEMEHH
(aKTUYECKH WTHOPHPYETCS, YTO JaeT BO3MOXKHOCTh aHAJIM3UPOBATH (opmy
orubaromiel psijga MarHUTy[A, YTO TO3BOJSET MOJy4aTh WH(OpPMAINIO, MOJA0OHYIO
M3BECTHOMY METO/Y «IHEPTeTUUYECKUM MPOTHOCTUYECKUHN KITHH.

AKTYyaJbHOCTh BBIJIETICHUS 3aKOHOMEPHOCTEH B MAaHHBIX O MIPEIBECTHUKAX
3eMJIETPSCEHUN OYEBHJIHA, TAaK KaK JO CUX MOp HU OJMH MPEAJIOKEHHBIM METOH He
MOJKET C BBICOKOI TOUHOCTBIO ONPEACIUTh BPEMsI, MECTO U CHITY 3€MJICTPSCEHUH.
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TPUITEPHBIN DODEKT
ITPU ATIOHCKOM 3EMUIETPACEHHNU 11 MAPTA 2011 r.

B. b. Kamkun
Cubupckuii ghedepanvruiii ynusepcumem, Kpacnospck, Poccus

2010 u 2011 rr. Gorarsl Ha ’KcTpeMaybHble coObITHSA. B ampene 2010 r. Ha
ry0okoBoiHOM HedTsiHOM matgopme BP B MekcnkaHCKOM 3ajiBe TPOU30IILIA Ce-
pbe3Has aBapus, 3a 86 gHel BeUIMIIOCH Oosiee 1 MiaH T HedTH. HedTh mokphlia mieH-
KO OIpOMHBIE€ YYACTKHA BOJHOM MOBEPXHOCTH. DTO CKA3aJIOCh HA MPOLECCE UCIape-
HUS BOABL. MEKCUKAaHCKUN 3aJIUB W BBITEKaromiee U3 Hero tedeHue [ombdpctpum —
ATO UCTOYHHUKHU OTPOMHOTO KOJIMYECTBA BIArW U Teruta it atMochepsl. ATmochepa
HEIOMOTyYrIa 00bI9HOE KOIH4ecTBO Biard u g0 10 Jix Terwta. Hapymmncst Hop-
MaJbHBIN X0 aTMOC(EPHOIN LIUPKYIIALINH.

Jlerom 2010 r. B EBponeiickoii uacti Poccun crosiia HEOOBIYHO KapKasi oro-
na (mo 40 °C), nmpousonuin karactpopuyeckue noxapsl B MockoBckoi, Huxeropoa-
ckoit u ap. obmactax. B nexabpe 2010 r. cunpHeimme 3a nocienaue 100 geT Mopo3s
noceTwsii AHIIMI0. M3-3a 3TOro ObUIM 3aKpbITHL HA BpeMsi 00a JJOHJIOHCKHUX a3poIiop-
ta. B I'epmanuu B TeueHue HOsAOps-AekaOps 2010 r. cTosimu HEOOBIYHBIE IS STUX
MeCT MOpPO3bl, noxoauBiire Houblo 10 —20 °C, coxpaHsics CTaOWJIbHBIA CHEXHBIN
MMOKPOB TONIIMHOM 0K0JI0 10 cMm.

Becnoit 2011 r. nonusuiack TeMiieparypa B ctparocdepe moJsIpHbIX 001acTeit
CeBepHOro nojymapusi, BO3HUK OOLIUPHBIA aHTULIUKIIOH, TEMIIEpaTypa B €ro [eHTpe
ynana Hmwke —82 °C. C suBaps mo ampenb 2011 r. B apkTtudeckoit crtparocdepe
HaOIIOAJICS] TUTAHTCKUM TIOJIIPHBIN BUXPb, KOTOPBIM MMEN CKOPOCTh BPAIEHUS 10
15-20 m/c, HO BpareHue ObUIO HEPABHOMEPHBIM M COMPOBOXKIAIOCH CKaYKaMH CKO-
poctu. B maprte BOIM3M moOjrOca COJEp)KaHUE O30HA CYIIECTBEHHO YMEHBIIANOCH,
MOsIBWJIACh APKTHYECKas O30HHAsI aHOMAaJIusI.

B oTinune ot anoManuu FOXHOTO nonymiapus, ApKTHYECKasi 030HHAsi aHOMa-
JUsl HE OCTajlach HAa MECTE, a K KOHILy MapTa CMECTUJIach Ha BOCTOK U COKpaTUIaCh
B pa3Mepax. [Ipu 3ToM ckOpocTh BpallleHHs B IPUMOJISPHONA 00sacTu ynaia a0 3 m/c.
O3o0HHas aHomanus Hakpbuia EBponeickyro n Asmarckyro yactu Poccum roxHee
70°c. m., mpudeM Ha ceBepe 3amanHoit Cubupu m KpacHospckoro kpas ofriee co-
JI€p’KaHUEe 030HA 3aMETHO YMEHBUIUIIOCh.

ApKTHYecKkas 1 AHTapKTUUYECKasi 030HHbIC aHOMAJIMM — 3TO BHYTPEHHUE YaCTH
BUXPS C LEHTpOM Ha noiiroce. OOMMM y aHOMaIMil SBJIAETCS HU3Kas TeMIeparypa
(=78 °C u MecHee), NMOHMKCHHOE COJICp)KAHWE O30HAa B NPHUIOJISAPHON 00J1acTH
1 OOJIBIIIasi CKOPOCTh BETPa B MpEeiax BCEro HUPKYMITOJISIPHOTO BUXPSI.

O30oHOBas AbIpa — HE €AMHCTBEHHOE AKCTpeMaibHOe coObiTue Maprta 2011 T.
B CeBepHoM nonymapuu. 11 mapra B SInMoHMU MPOU30IUIO KaTacTpOUIECKOE 3eM-
neTpsiceHrne MarHutyqoil 9. EcTb OCHOBaHHME CUMTaTh, UTO TPUITEPOM, HEMOCPEA-
CTBEHHO BBI3BABIIIMM €T0, MOT CTaTh CKAYOK CKOPOCTH BETpa.
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WU3MEHEHHUE METAHA B ATMOC®EPE BO BPEMS CEUCMHUYECKHX

COBBITHUM 2011 U 2012 rr. B TYBE
B. b. Kamkumn, E. C. JIro60, T. B. Pyonesa, E. I'. IlIseror
Cubupckutl ¢hedepanvHulil yHUSEpCUmMem
HUnemumym neca CO PAH, Kpacnosapck, Poccus
jenikak@mail.ru

CranoBuTCsS Bce OoJiee akTyaJabHOW mpoliieMa jAerazauuy 3eMiId, CBsI3aHHAs
C BBIJICJICHUEM TIOTOKOB JHJIOTEHHBIX Ta30B, MX B3aMMOJICHCTBHEM C aTMOC(EPHBIMU
razamu, ¢ (POTOXMMHUYECKUMHU MPOILIECCAMU B IPU3EMHON 00JIaCTH HaJ CEMCMOAKTHB-
HOU 30HOM. B nutepaType ommcan ps ceCMUYECKHX COOBITUH, KOT/Ia TPOUCXOIUT
YBEJIMYEHUE KOJMYECTBA BOJOPO/IA, TeIUs U OOIIEro copepKaHusi 030Ha B 04aroBon
obsiactu 3a 2—3 CyT. 10 3eMJIETPSICEHUSI.

B nanHoil paboTe uccienoBasoch M3MEHEHHE OOILEro COAEpX aHus MeTaHa
CH, B ceiicMoakTuBHBIX 30HaX TyBbl. BOo BpeMsi 3eMIETpsICEHUI METaH BBIACIISUIICS U3
TPEHIMH M PA3JIOMOB MOJCTUIAIONIEH MOBEPXHOCTH M OBICTPO AOCTUTAT BBICOTHI
B 10-15 kM. M3MmeHeHue KojinyecTBa METaHAa B CEHCMOAKTHBHBIX OOJACTAX H3yya-
Jock 1o ganHbM paguomerpa AIRS (Atmospheric InfraRed Sounder) — ciytauk Ag-
ua (USA, 2002 r.). U3mepenus npubopom AIRS mpoBonsTcs B Haaup ¢ mpocTpaH-
cTBeHHBIM pasperienuemM 13,5 kM. Ilonoca 0630pa — 1650 km. Pagromerp BBICOKOTO
cnektpaibHoro paspemenus AIRS m3mepsier UK-u3nydenue B nuamnazone ot 3,75 1o
15,4 MxM, BKIItO4as MoJIoCy morjomieHus: Mmerana (7,66 mxMm). CriektpaibHOe pa3pe-
mrerne 2 cM . CIyTHHKOBAst HHGOPMALHS HAXOJUTCS B 6a3e JaHHBIX OTKPBITOTO 0-
cTyma 1o azapecy http://airs.jpl.nasa.gov/.

Jlnst  uccnenoBaHuWs ObUIM  BBIOpAHBI  3€MIICTPSICEHUS, TMPOU3OIICAIINE
27.12.2011 r. (UTC 15:21:55) u 26.02.2012 r. (UTC 6:17:20) B Tyse. ['nyOuna ru-
noueHTpa cocraBuina 17 u 11,7 km coorBeTcTBEHHO. KOOpAMHATHI SMIULIEHTPOB CEM-
cmuueckux coowrtuii B 2011 1. (51,82° ¢. 1., 95,93° B. 1.) u 2012 1. (51,73° c. 1.,
95,92° B. A.), T. €. 3eMJIETPSICEHUS MPOU3OIILIN HAa OJJHON U TOU K€ TEPPUTOPUU C UH-
TEpBAJIOM B JiBa MecsIa. MarHuTy1a 000ux 3eMJeTpsiceHuit 6,7.

AHanu3upoBajioch obOiiee conaepkanue metaHa 3a 20 nueit (10 gHedt 1o
u 10 gaeit mocne 3emmeTpsicenus). J[o celicMHUYecKOro COOBITHS KOJMYECTBO METaHA
B JMUIEHTpaIbHON 001acTu MeHsiioch B 2011 1. or 3,25-1019 hi (o) 3,61-1019 MOJIE-
kym/em®, B 2012 1. ot 3,27-10" 1o 3,61-10" monexyn/cm®. KosddumuenT koppens-
AU MEXAY psiiaMu JaHHbIX paBeH 0,71, 4To yKa3bIBaeT Ha BBICOKYIO CXOXKECTh IPO-
1eccoB BbiaeseHus raza CHy B vcciieryemMoii 30He 10 3eMJIETPSICEHU.

ITo mannbM cerncopa ATOVS cnytHuka NOAA (NASA, CIIA) uccienosa-
JUCh U3MEHEHUS TeMIepaTypsl B Tpornochepe Ha nzobapuueckux ypoBHsax 200 u 400
rlla B snumeHTpanbHbIX oonactsax 3emuerpscenuit ¢ 01.12.2011 r. mo 07.03.2012 r.
BrlisiBiIeHO, UTO HaKaHYHE CEMCMHUYECKUX COOBITUI HAOIIOIAETCsl PE3KOE MOBBIIIICHUE
TEeMIIepaTyphbl U YBEJIMUEHUE JaBICHUS.
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ATMOC®DEPHBIE DO®EKTHI IPU BEMJUIETPACEHHUHA B ATTOHUHU

(2011 r.) ITO JAHHBIM KOCMHMUYECKOI'O MOHUTOPHUHT A
B. b. Kamikun, T. B. Py6nesa, P. B. Oquniios
Cubupckuii ghedepanvruiii ynusepcumem, Kpacnospck, Poccus
rtcvbk@rambler.ru

CelicMuueckasi akTUBHOCTh COMPOBOKIAETCS BO3ACHCTBUEM Oyara 3emiieTpsi-
CEHUsl Ha MPU3EMHON ciioi aTtMocdepsl, B pe3ysbTaTe 3a HECKOJIbKO JHEH 10 KaTa-
cTpo(rueckoro coObITHS BO3HUKAIOT Pa3IMYHbIE aHOMAJbHbIE M3MEHEHHUS B BO3-
IOYIIHOM cpese. B yacTHOCTH, HEMOCPEACTBEHHO B MOMEHT 3€MJIETPSICEHUS POUCXO-
IUT PEe3KOE yBEIWUYEHUE MTOTOKA Ta30B U3 BHYTPEHHHUX oOsiacTeil 3eMiid M aKTUBH3H-
PYIOTCS MPOLIECCHI Iera3alii HaJl CeiicMO00IacTsIMH.

B pabore ananu3upoBaguch CIYTHUKOBBIC JaHHBIC MO OOIIEMY COJEPKAHUIO
o3oHa (OCO) u TemmepaType HaJ DSIUIEHTPATHHOW 00JACTHIO 3EMIICTPICCHUS
(M =9,0-9,1), npowusomeaiiero B SmoHuH (OKOJO BOCTOYHOrO IMOOEPEKbS O-Ba
Xoncw) B mapre 2011 r. [ns w3ydeHus ObUT BBIOpPAH SMHUIEHTP 3EMIICTPSCEHISI
¢ reorpadudeckumu koopauHatamu 38° ¢. m1. 142° B. 1. OCO onpeaensioch 1Mo JaH-
ueiM criekrpomerpa OMI (Ozone Monitoring Instrument, KA AURA), u3mepsroiiero
MHTEHCUBHOCTDH YXOJSIIEr0 COJHEYHOro u3nydeHus B Y d-nuanazone (kananst UV-
1, UV-2 — 270-380 uMm) co cnektpainbHbiM pazperieHueM 0,45 um. [lorpentHocTs us-
MepeHuit coctaBisieT 2—4 %. Mudopmaius 0 BepTUKAIbHBIX TPOPUILX TeMIIepaTy-
pbl osrydeHa ¢ nomornipio anmaparypsel ATOVS (Advanced TIROS Operational Ver-
tical Sounder, KA NOAA cepuun POES). [Ipu BoccTtaHOBACHHN NTPOdUIICH perraeTcs
oOpaTHas 3aja4a, Jyisl ’TOTO UCIOJIb3yeTCs MaKeT NpukiIaaHeix nporpamm [APP. Tlo-
Jie BEpTUKAIBHBIX Tpoduiiell TemMmnepatrypbl atMochephl onpeesieTcss Ha HepaBHO-
MepHOH ceTke u3 600 Touyek, BHIOMpPAEMBIX U3 YCIOBUS MOTYYESHHs 3aMETHON pa3HU-
I[bl B 3HAYCHUSIX MEXKAY COCEIHUMHU TOoukaMu. CTaHAApTHOE OTKIOHEHHE JTAHHBIX
ATOVS no temrniepatype OT moka3zaHui paarno3oH10B coctassiet 1,3 K.

[To nanapiM ATOVS u3ydanuch U3MEHEHUS TEMIEPATyphl T HA U300aPUIECKUX
ypoBHsx 200 u 450 rlla B nepuoa HanbGopinel celicMudeckoit akTuBHOCTH (¢ 27.02
no 28.03.2011r.). KosdhduumeHT koppeisiun MexTy BPEeMEHHBIMHU psaaMud | Ha
THX ypoBHsAX coctaBui R = —0,86. BepositTHO, B 3T0 Bpems U3 SMUIEHTPa B aTMO-
cdepy MocTymnaal HHTCHCHUBHBIC YAApHO-aKyCTHYECKUE KoJeOaHus, KOTOphIe pHUBe-
M K YBEJIMUEHHUIO BOJTHOBOM aKTUBHOCTHU B Tpomocdepe.

AHanu3 COCTOSIHUS 030HOBOTO CJIOSl HAaJ AMUIICHTPATbHONW OOJACTBHIO MOKAa3all,
yto ¢ 7 no 11 mapra obmee comepxkanue o3ona (OCO) yemmuuiioch ¢ 344 1o
412 e JI. (1 e.J.= 107 cm). Hax smumeHTpoM «067IaK0 C TIOBBIIICHHBIM COICPKAHIEM
030Ha» MPOCYHIECTBOBAIO ceMb AHeH (¢ 7 mo 14 mapTa), 4TO, BEPOSITHO, CBSA3AHO
C IPOJOJIKAIOIIECHUCS CEUCMUYECKOW AKTHMBHOCTBIO B JTAHHOM PErMOHE U JIOIOJIHU-
TeJIbHBIM MPUTOKOM KOJIMYECTBA 030Ha B Ipu3eMHOM aTtmocdepHoM cioe. Ilpen-
CTaBJICHHBIC B paboOTe pe3yJbTaThl JEMOHCTPUPYIOT OTHEIbHBIC, HO BEChMa Xapak-
TepHbIe TporocdepHbie dPPEKThI, CBI3aHHBIE C CEHCMUUECKOW aKTUBHOCTHIO B MO-
MEHT 3E€MJICTPSICEHHSL.
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IPPEKTbI CEI'PEI'AIMN TPU THAPOJUHAMUYECKOM
KABUTAIIMOHHOM BO3JENCTBUU
HA HAHOCTPYKTYPUPOBAHHYIO BOAOYI'OJIbHYIO CYCIIEH3UIO

JI. B. Kamkuna, T. FO. EmenssnoBa, O. I1. Ctebenena,

3. A. Ilerpakosckas, . B. Hemues, A. B. Uepenaxun
DPI'A0Y BO «Cubupcxuii ghedepanbhblii yHUGepCumem»
QOI'BYH «Uncmumym ¢pusuxu um. JI. B. Kupenckoeo CO PAH»
CKTh «Hayxka» KHL] CO PAH
Kpacnospck, Poccus, sfugeo@mail.ru

CHHTE3UpPOBAH M UCCIIEIOBAH KOMIIO3UIIMOHHBIA MaTepuall — BHICOKOKOHIIEH-
TpupoBaHHas BojoyroibsHas cycnensus (BYC), nucnepcHoii ¢a3oit KOTOpoil sSBIsET-
Csl CMECh MEJKOIUCIEPCHOro Oyporo yriisi M HaHOPA3MEPHBIX YaCTHUIl YIJIepoja
T-900 (TVY). IIpu nonmyuenun BYC wucnosb3oBaics BBICOKOCKOPOCTHOW OJICHIED,
pexumbl padotel 3000, 5000 u 10 000 06/MuH (KaBUTAIIMOHHBIN pexxum). V3yueHb
cBorictBa BYC, nosydenue KOTOpoil COMPOBOXKIAIOCH TUIPOIMHAMUYCKON KaBUTa-
HAEH.

[Toka3zaHo, uro HaHO4acTULbl T-900 BRICTYNAIOT B CYCIIEH3MH B KAYECTBE JIHC-
NEPTUPYIOLIETO areHTa, U3MEHSS CTEIIEHb CTPYKTYPUPOBAHUS CUCTEMBI.

[TpucyrctBue B mucrnepcHoi ¢ase manbix kouieHtpamuid T-900 (0,04-2 %
Macc) M3MEHSET TPaHyJIOMETPUYECKUH COCTAaB BBICOKOJUCIIEPCHON KOMITIOHEHTBI
(MeHee 3 MKM), MOBBIIIAET AarperaTMBHYIO M CEAMMEHTAIIMOHHYIO YCTONYHBOCTbD.
KpuBble nuHaMHUECKOM BA3KOCTU MaTepuaia alnfpoKCUMUPYIOTCSl CTETIEHHON (PyHK-
uueit. Bimsinue konnentpaunu T-900 Ha BA3KOCTh HOCUT HEJTMHEMHBIN XapaKTep.

[TpoBenen aHanu3 U300pakeHUs] MOBEPXHOCTU YroJibHbIX yactull U T-900 Ha
PacTpOBOM JJIEKTPOHHOM MHKpockore (POM) u ux sieMEeHTHBIN aHAJIU3 JIOKATbHBIX
Y4aCTKOB Ha MHUKpPO30HA0BOM aHanuzatope Bruker Quantax 70. Ilpu kaButaruum
B BYC usmensiercss xummndeckuii cocraB nopepxHoctu yactuil yrias u T-900. [Ipen-
II0JIAraeTCs, 4TO 3TO BBI3BAHO MOBEPXHOCTHOW Cerperauueil NpUMece B IMpolecce
MHTEHCHUBHOI'O TIEPEMEIINBAHUS U MX JIOKAJTU3alMe BOIM3U TPaHUIIbI CXJIOMBIBAIO-
IIMXCSl KABUTALIMOHHBIX ITYy3bIPHKOB.

OTHU JaHHBIE MOJTBEPKIAIOTCSA PE3yJIbTaTaMU 3JIEKTPOHHOTO MAarHUTHOTO pe-
3oHaHca (OMP-cnexktpomerp X-muanazona SE/X-2544, bpykep). B cocraBe wacTuil
aucnepcHor (a3pl HAOMIOAAIOTCA MPUMECH (MarHUTHBIE MOHBI JKelle3a, XpoMa, KO-
OanpTa), MOHBI KUCIOPOAa, cephl, kpemuus. [locie kaButanmu cnektpsl OMP duk-
CUPYIOT U3MEHEHUE WX 3JIEKTPOHHOW CTPYKTYphl 3a CUET BO3HUKHOBEHHS HOBBIX
CTPYKTYp B BUJE 00Ji€€ KPYIHbIX METAIIMYECKUX YACTHULI.

Nzyuensr Temnodusndeckne cBorictBa qucnepcHon (aser BYC. ObcyxnaeTcs
M3MEHEHUE €€ Mpolecca ropeHus npu remneparypax cssime 500 °C npu pa3nuyHbIX
koHueHTpausax T-900 u pa3nuuHbIX pexuMax CUHTE3a, BKIItOUas KaBUTAIIMOHHBIM.
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W3YUEHUE JTMHAMMWYECKHUX ITOCJIEJICTBUI OIITUMAJIBHOI'O

ITPOMBICJIA HA IPUMEPE MEHIEJEBCKOHN MONYJIAIIUA
E. A. Konbuna, E. §I. ®pucman
DI'FYVH «HUncmumym aemomamukxu u npoyeccog ynpasienus J{BO PAH», Bradusocmox, Poccus
DOI'FVH «Hncmumym KOMNIEeKCHO20 aHAIU3a pecuonaivHulx npoonrem /[BO PAH»,
bupobuosican, Poccus

B 0onb110ii cepuu COBPEMEHHBIX MCCIIEIOBAaHUI OTMEUEHO IMOYTU KaTacTpo-
¢uyeckoe cHukKEHHE (PPEKTUBHON YMCIEHHOCTH NOMYJSIUM U MOTEps IeHeTuye-
CKOTO pa3HOOOpa3us B pe3yibTaTe aHTPOIIOI€HHOTO Bo3eiicTBus. [Ipuyem >tu Hera-
TUBHBIE JUIsI OMOJOTMYECKHX BHUAOB TEHJCHUUHU HAOIIOAAIOTCS HE TOJNBKO B IIPO-
MBIIUIAEMbIX MOMYJSLUUSIX (HalpuMep, U3MEHEHUE T€HETUYECKON CTPYKTYphl OPO-
1000pa3yIoUIX AepeBbEB IPU BOCCTAHOBICHHUH JIECOB MOCIE BHIPYOKH), IPOMBICIIO-
BbIX BUJIOB PBIO, HO U B TOMYJIALUSIX, KOTOPbIE SIBHO HE KCILTyaTUPYIOTCA, a UCIIbI-
THIBAIOT Ha ce0e BIIMSAHHUE AHTPONOTEHHOTO BO3JEHCTBHUS 3a cueT (parMeHTal|H
Y COKpaIIeHHsI Cpeibl OOUTaHUs (HalpuMep, FTeHETUYECKUE U3MEHEHUS B MOMYJISILIUH
canamanapbl). OKOHYATEIBPHOE PELIEHUE BOIIPOCA, YTO MPOUCXOAUT C aJalTHBHOU
M3MEHYUBOCTHIO BUIOB Ha ()OHE AHTPOIOTEHHOTO BO3ACHCTBUS, HE SIBISETCS Oye-
BUJIHBIM M TOX€E IPHUBJIEKAET UHTEPEC UCCIIEA0BATEIIEH.

B pabote uccnemyercs Maremaruueckas MOJENb JWHAMHKU YHUCJIEHHOCTU
Y TEHETHYECKOT0 COCTAaBa MEHJIENIEBCKOW OJHOJOKYCHOW MOMYJIALMH C MIOTHOCTHO-
3aBUCUMBIM OTOOPOM, MOABEPKEHHOMU Mpombiciy. [IpoBeneH cpaBHUTEIBHBIN aHAIIN3
JUHAMUKH HEIKCIUTyaTUPYEMOM MOIMYJISIUU U MOMYJISALNH, MOABEPKEHHOW IPOMBIC-
ny. Iloka3zaHo, 4YTO B COCTOSIHUM, OOECIIEYMBAIOIEM MAKCUMAJbHBIM YPOBEHb U3bs-
THS, 3HAYEHUE TEHETUYECKOI0 COCTaBa OCTAETCS TAaKUM K€, KaK U B cllydae, Korjaa
IIPOMBICETT OTCYTCTBYET, @ PABHOBECHOE 3HAYEHUE YMCIIEHHOCTU CHUKAETCS B JiBa
paza. Take mokaszaHo, 4TO MPHU JIUHEHMHOM BUJe QYyHKIUNA B PABHOBECUHU T'€HETUYE-
CKHMI COCTaB NOMYJISLMU HE 3aBHCUT OT €€ YMCIEHHOCTH. Iloka3aHO, 4TO yCIIOBHS
CYILIECTBOBAHMS PABHOBECHBIX 3HAYCHHUU B IIEJIOM IIPH OTCYTCTBHHM ITPOMBICIA U IIPH
€ro BO3JICHCTBUM OJJUHAKOBBI.

Oco0oe BHUMaHHE YJENsIeTCs U3YUECHUIO BOZMOKHOCTH COXPAHEHUs WU yTpa-
Thl TOJUMOP(PHU3MaA B pe3yibTaTe ONTUMAIBLHOIO paBHOBECHOrO mpoMeicia. [Tokasa-
HO, YTO B YCJIOBUSIX IJIOTHOCTHO-3aBUCHUMOT'0 OTOOpa BBIJIOB MPUBOJUT K H3MEHEHHUIO
BHYTPUIOIYJISIIMOHHBIX NTAPaMETPOB; B pe3yJsibTare 0osiee MpHUCIOCOOIEHHBIMU MO-
T'YT OKa3bIBaThCsl T€ TEHOTHUIIBI, KOTOPBIE OBLIM HAMMEHEE MPHUCIIOCOOTICHBI B HEIKC-
IUIyaTUPyeMOW NOMYJISIUN; COOTBETCTBEHHO, M3MEHUTCA T€HETUYECKHUI COCTaB IO0-
OyJSUA B paBHOBECHH. T. €. TeHETHUECKH MOHOMOP(HOE paBHOBECHE MOKET TMOTe-
PATh YCTOMYMBOCTD U B MOMYJISIIIUM COXPAHUTCS MOIUMOPPU3M; WIH Ha0OOPOT, IMO-
aMMop(HOE paBHOBECUE MOTEPSET YCTOMYMBOCTh U B MOMYJIALIMA YCTAHOBUTCA MO-
HOMOpu3M. Takum 00pa3zoM, ONTUMAIIBHBIA IPOMBICE B OJIHUX CIy4asiX CIOCOOEH
COXPAaHUTh I€HETHUYECKOE pa3zHOOOpa3ue MOMyJSALUU, B JIPYIMX — MPUBECTH K €ro
yTpare.
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MOJAEJIUPOBAHUE MNPOLECCOB CAMOM3PE XUBAHUA

B OJHOBO3PACTHBIX JIPEBOCTOSX
A. H. Kono6os, E. . ®pucman
Hnuemumym xomniexcnozo ananusa pecuoranvhsvix npooaem /[BO PAH, bupobouodscan, Poccus
alex_0201@mail.ru

B pabore npuBOAATCS pE3yNbTaThl MCCIEIOBAHUS IPOLIECCOB H3PEKUBAHMS
B OJJTHOBO3PACTHBIX JPEBOCTOSAX HA OCHOBE UMHUTALIMOHHOW MOJAENU JUHAMHUKHA CMeE-
[IAHHBIX JPEBECHBIX cooOuiecTB. Moaens npeaHa3HadeHa Jjisl ONMUCAaHUsl JUHAMUKH
YHICJIEHHOCTH, 3araca JpPEeBOCTOEB, a TaKXe MPOLEcCOB (POPMUPOBAHHUS MPOCTPaH-
CTBEHHOT'O PacHpeaesIeHUs, BO3PACTHOW CTPYKTYPhI U BUJOBOT'O COCTaBa CMELIAHHBIX
IpeBeCHBIX coobmiecTB. OHa MO3BOJISIET MPOBOAUTH BHIYUCIUTENIbHBIE IKCIIEPUMEHTHI
C pa3MYHBIMU KOMOMHAIMSMU BHIOBOM U BO3PACTHOM CTPYKTYpHI APEBOCTOS, MPO-
M3pACTAIOIINX HA TEPPUTOPUU C YMEPEHHBIM KJIMMATOM, I'JI€ OCHOBHBIM CHUCTEMOOO-
pasyromuM (pakTopom GOPMHUPOBAHUS U PA3BUTHS JIECHBIX 3KOCUCTEM SIBJISIETCS CBET.
Mopneinb coaepKUT HECKOIBKO YPaBHEHUHN U MapaMeTpoOB, OOJBIIMHCTBO U3 KOTOPHIX
MOYKHO OIIEHUTh Ha OCHOBE MMEIOIIMXCS CTAHJAPTHBIX JAHHBIX JIECHOM TaKCalWU.
Ha ocHOBe nipeyIokeHHON MOJENIN UCCIIEA0BAIM IIPOLIECCHl CAMOU3PEKUBAHUS B OJ1-
HOBO3PAaCTHOM €JI0OBOM JAPEBOCTOE. AHAIM3UPOBAIMN BIMSHUE HAYAJIBHOIO IIPOCTPaH-
CTBEHHOTI'O M BO3PACTHOTO PaCIpelesIeHusl IePEBbEB HA TMHAMUKY JIpeBocTtos. [pe-
BOCTOM CYUTAETCA OJHOBO3PACTHBIM, €CIIM Pa3HUIA B BO3PACTE JEPEBBLEB HE IIPEBbI-
1IaeT JUIMTEJIBHOCTh OJHOTO Kiacca Bo3pacTa. [jisi XBOMHBIX M TBEPAOJIUCTBEHHBIX
IIOPOJ] CEMEHHOTO IIPOUCXOXKJIEHU Kiacc Bo3pacta cocrasisier 20 ser. Paccmarpu-
BAJIM CEMb BO3PACTHBIX I'PYIII IepeBbEB OT 1 10 7 meT coorBeTcTBEHHO. HavanbHas
YUCJIEHHOCTh KaXJIO0M I'PYINIbl UMEET IKCIIOHECHIIMAIBHOE PACIPEAEIEHUE U BBIUMC-
ajgeTcd 1o cuexyromed (GopMmyne:  N(0,i) = N(0)- p, Zn; PP 211_—%_ p' , THe

=

p=const<1,i=1, K, n-uucno rpymn, N(0) — o01mas uncieHHOCTh AepeBbeB. Ta-
Kasi BO3pacTHasl CTPYKTypa 00ecreurnBaeT HEOJHOPOJAHOCTh COCTaBa MOMYJIALUU Jie-
PEBBEB C PA3IMYHOM MHTEHCUBHOCTBIO OTIIANA. B kaduecTBe HAa4alubHOTO IPOCTPAH-
CTBEHHOI'0 Pa3MEILEHHUsI I€PEBbEB PACCMATPUBAIIN PETYJIIPHOE, KIACTEPHOE U OJIHO-
ponHoe pacmnpenenenue Ilyaccona. Hammydiiee COOTBETCTBHE MEXAY pPEalbHbIMU
Y MOJICIbHBIMU JTAaHHBIMU OBLIM TOJIy4€HBI MpH HadainbHOM IlyaccoHOBCKOM mpo-
CTPaHCTBEHHOM PacCIIPEAEICHUN JIEPEBLEB CO CIEAYIOIIEH BO3PACTHOM CTPYKTYPOM:
P,=0,552, P,=0,248, P;=0,112, P,= 0,05, Ps=0,023, P¢= 0,01, P;=0,005. IIpu
PEryJIIPHOM Ha4yaJlbHOM MPOCTPAHCTBEHHOM PAaCIIPENICIICHUH AEPEBbEB XapakTep IH-
HAaMHKU TaKOH, YTO B ONPEEIICHHbIA MOMEHT BPEMEHH IIPOUCXOIUT PE3KOE MaJCHUE
yuciaeHHoCTU. [loka3aHo, 4To 71l aA€KBATHOTO OMMCAHUS MPOIECCa CAMOU3PEKHIBA-
HUS HEOOXOOUM CIy4yaWHBI XapakTep MPOCTPAHCTBEHHOIO paclpeesieHUs
Y HAJIMYME HECKOJBKUX TPYIIII IEPEBBEB C PA3IMYHON MHTEHCUBHOCTBIO OTHaAa. BeI-
YUCIUTEIBHBIE IKCIIEPUMEHTHI MOKA3AJIM, YTO I €JI0BOTO APEBOCTOSI AOCTATOYHO

5—7 BO3pacTHBIX IPYIIII.
HUccneoosanus nposedenvl npu ¢unarcosoti noodepiicke PODOU (npoexm Ne 15-29-02658
ou-m) u xomnaexcrnou npoepammol J[BO PAH «/lanvruti Bocmoky.
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ATEHT-OPUEHTUPOBAHHOE MOJIEJIMPOBAHUE KOJIEBATEJILHOM

AUHAMUKHU YNCJIEHHOCTHU 3AHATOI'O HACEJIEHUSA
A. H. Kono6og, M. 10. XaBuHcon
Hncmumym xomniexcno2o ananusa pecuonanvhvix npooaem [BO PAH

Bupobuooican, Poccus, alex_0201@mail.ru

KonebaTenbHble U CIIOXKHBIE PEXUMbBI TUHAMHUKU COLUATBHO-DKOHOMUYECKUX
CUCTEM JI0 CHX IOp SIBJSIFOTCS HEIOCTATOYHO HM3YyYEHHBIMH, a UX COAEpP/KATEIbHBIC
MHTEPIIPETALNN — TUCKYCCUOHHBIMU. BBISBISIOTCS HOBbIE ()EHOMEHOJIOTMYECKUE 3a-
KOHOMEPHOCTH B COLMAJIbHO-3KOHOMUYECKUX BPEMEHHBIX PSAJaX, OJHOM U3 KOTOPBIX
ABIIIIOTCS CTPYKTYpPHBIE KOJIEOAHMs YMCIEHHOCTU 3aHSATOTO HACEJIEHMsI B pa3pese
BO3PACTHBIX rpyImi. MojenrpoBaHue 3TUX KoJieOaHUH MO3BOJIUIO OOBSICHUTH BO3HU-
Kalolle TUHAMUYECKHE PEXKUMBbl YUCICHHOCTU Pa3HOBO3PACTHBIX 3aHATHIX (PakTo-
POM B3aMMOJEHCTBUS 3aHSTHIX, HAIPUMEDP, B BHUJIE€ B3aUMHOI MOMOIIM (CHMMOMO03a)
WK KOHKypeHUuu. [Ipu 3TOM ocTanock HEesICHBIM, KaKOB BKJIaJ B HaOJI0/1aeMble KO-
nebaHusl UHAUBUAYAJIbHBIX WJIU TPYNIOBBIX CTPATErHil TPYAOYCTPOMCTBA 3aHSTHIX.
Jlist viccrienoBaHus BIMSHUS PA3IMYHBIX CTPATErwil TPyAOYCTPOMCTBA PaOOTHUKOB
Ha JUHAMHMKY YHCJICHHOCTH 3aHATHIX pa3pa0oTaHa MMHUTALMOHHASsI AareHT-
OpUEHTHPOBAHHAs MOJIEIIb.

PaccmarpuBaercst TMIOTETHYECKAS] COLIMAIBHO-D)KOHOMHUYECKAsl CUCTEMaA C 3a-
HATBIMH Pa3JIMYHBIX BO3PACTOB, KOTOPBIE PACHPENEISAIOTCS MO TPEM YCIOBHBIM OT-
pacisiM SKOHOMUKH U ¢ TEUEHHEM BPEMEHU MEPEXOJAT U3 OAHOW OTPACIIH B IPYTYIO.
B KkadecTBE HAYaIBbHOIO pACHPENECIECHUS PACCMATPUBAIOTCS IIECTh BO3PACTHBIX
rpyni 3aHAThIX (areHToB): 16-23 net, 24-31 net, 32-39 nert, 40—47 ner, 48-55 ner,
56-63 net. Y mpeactaBuTeneil KaXk10il BO3PACTHOW TPYMIBI €CTh CTPATETrHsl TBUKE-
HUA 110 OTPACIsAM C LEJbI0 MAaKCHUMH3ALUMU OJHOTO U3 TPEX MapaMeTpoB: 3apIUIaThI,
MpECTIKAa WK yCIoBHUM Tpyaa. Kaxaas orpacip olieHEeHa MO TpexOaJIbHOM IIKaje
(HauBBICIIMI KJ1acc, CPEAHUM KIIACC, HU3KUH KJIACC), UCXO/s U3 BETMUMHBI 3apIlIaThI,
YpOBHS MPECTIKA U YCIOBUN Tpyaa. O1eHKH BBIOpaHbl TAKUM 00pa3oM, 4TOOBI KaxK-
Jasi 0Tpaciib JIMJAAPOBAIA TOJBKO IO OJHOMY Iokaszartento. IIpeacrasnser nHTepec,
Kak OyZIyT pacrpenemsaThCsl YUCICHHOCTH 3aHATHIX [0 OTPACIsM B pe3yJibTaTe peaju-
3allMM TPYNIIOBBIX CTPAaTE€rMil U «BBIMBIBAHHSD) UYHCIECHHOCTH 3aHSTBIX OTACJIBHBIX
BO3pAaCTHBIX Ipynn (Takod 3(p(eKT MOXKET co3AaTh, HAIPUMEP, MUIpalMsl Hacese-
HUSA).

Pe3ynbTarel 6a30BOro areHT-OPUEHTHPOBAHHOIO MOJEIUPOBAHUS IOKA3aJH,
YTO Pa3IMYHbIE CTPATETMU Pa3HOBO3PACTHBIX 3aHATHIX MPUBOAAT K PA3IUYHONU YHUC-
JIEHHOCTH DPaOOTHUKOB B OTpacisiX. BBITECHEHHE OTAENBbHBIX BO3PACTHBIX TPy
MPUBOJNUT K NEPUOJUYECKUM PEKUMAM JUHAMUKH YUCIEHHOCTU paOOTHUKOB B OT-
paciifix WM B OTACIBHBIX CIy4asX K OOHYJICHHUIO YHCICHHOCTH PabOTHUKOB OJIHOM
WJIM IBYX OTpacCieu.

Ilyonukayus nodeomosnena 6 pamkax noooepcannoco PIH® nayunoeo npoexma
Ne]5-02-00259.
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METOAOJIOTUA KOTHUTUBHOI'O KOHTPOJIA TIOBEAEHUSA
CJIO’KHBIX TEXHUYECKHUX CUCTEM

1O. B. Konosckuit
@I'AO0Y BO «Cubupcxuii pedepanvhuiii ynueepcumemy, Kpacnospck, Poccus
kolovskiuv@gmail.com

MeTonoa0rust — cuctemMa MpUHIMUIIOB U CIOCOOOB OpraHu3alii U MOCTPOCHUS
TEOPETUUECKON U MPAKTUYECKOMN JAEATEIHLHOCTH B paMKaxX KU3HEHHOTO IIUKJIA 00bEK-
Ta UCKYCCTBEHHOM MPUPOJIbI (TEXHUYECKOIO0 KOMIUIEKCA), ydeHue 00 3TOi cucreme.
CroxHocTh (complexity) — CBOWCTBO TEXHHYECKOM CHUCTEMBbI, BbIpa)Karolleecs
B HEOHCUOAHHOCMU, HENPeoCKa3yeMoCmu, HeoObACHUMOCMU, CIYYAHOCMU €€ TIOBe-
nenust. CnoxHas rexHuuyeckas cucreMa (CTC) — cucrtema, MOAENb KOTOPOM MCHOJIb-
3yeTcs ISl YIPABJICHHS] CUCTEMOM, HEaJIeKBaTHA 3aJaHHOW LIEJIM W3-3a: OIpPaHUYEH-
HOCTHU pecypcoB (OoubLIasi CUCTEMA); HeOOCMUNCUMOCTU U30OMOPDUIMA UCTIONB3YE-
MO# Mojenu (cioxHast cucreMa) u np. [IpuBeneHHbIE TOHATUS OJHO3HAYHO YKa3bl-
BaloT Ha KitoueByto mpobdsieMy CTC — HU3KYIO HAZEKHOCTh U 3(PPEKTUBHOCTD €€ I0-
BEJICHUS, U3-32 CIIy4ailHOCTH KOMILJIEKCAa HEYCTPAaHUMBIX BHEUIHUX M BHYTPEHHUX
Bo3nencTauii Ha CTC.

PaccMmoTpeHna poJib, MPUHLMIIBI OPTAaHU3AIMU U CIOCOOBI peaiu3aluu KOTHU-
tuBHOTO KOHTpOJs noBeneHus (KKII) CTC na npumepe KpynmHOrabapuTHBIX TpaHC-
dbopMUpYEMBIX THOPUIIHBIX 3€pKaJbHbIX aHTeHHBIX cucTeM (AC), HCHOJHSIOUINX
BAKHEUIYI0O KOMMYHUKAIIMOHHYIO (YHKIHIO B COCTaBE€ MEPCIEKTUBHBIX CBSI3HBIX
KocMuueckux ammapaTtoB (KA).

B nacrosiee Bpems Benytces pazpadotku AC ¢ nuameTpom aneptypst oT 10 10
100 m, Ha gactothl 10 900 I'Tu. Koncrpykiuu AC KA, nipu BICOKHX TpeOOBaHHSIX
K CTAaOMJIBHOCTH T€OMETPUUYECKUX XapAKTEPUCTUK U CPABHUTEIBHO HEOOJBLIONW Mac-
c€, UMEIOT MaJIyl0 JKECTKOCTb, BBICOKHII YPOBEHb TEMIIEPATYPHBIX, MEXAHUYECKUX
U Ipyrux BUA0B Aeopmanuii. [loBblieHne KBamumMeTpuyeckux xapakrepuctuk AC
u KA Ha Bcex sTamax »U3HEHHOrO LMKJIa 00eCreynBaloT KOHBEPTreHTHbIE TEXHOJIO-
I'UU, U B IepByro ouepeasn 3a cuer KKII.

Pa3paboTka MeTOaMYECKOro, ammapaTHOro M MPOrpaMMHOr0 oOecredeHus
KKII Beaercss B COY Ha 6a3e kadenp «MHpoxkoMmmyHukanum», «IIpubopoctpoeHue
n HaHo3nektpoHuka»; HOL] «Ilpuknannas HelpouHpopMaTHKa» BO B3aUMOJECH-
cteuu ¢ AO MCC, AO HIIII PC. Co3naBaembie aBToHOMHBIE KoMIuiekchl KKIT opu-
€HTUPOBAHBI, IPEK/IE BCETO, HA KBATUMETPUUYECKOE 00€CIeUeHNE KUZHEHHOTO IUKIIA
Pa3IMYHBIX PAAMOTEXHUYECKUX 0OBEKTOB, B TOM uucie i KA, uMeronero B CBoemMm
coctaBe AC KA. Pa3paboTaHHbIi U NpOIIEAIINNA IPOU3BOJCTBEHHBIE UCIIBITAHUS Jia-
6opatopusbiii oopazerr KKII «CKU®» B pexume peanbHOro BpeMEHU (POPMHUPYET
JUHAMUAYECKHE TOIIOIPaMMBbl OTKJIOHEHUI PEAJIbHBIX TOBEPXHOCTEN y3JI0B U 3JIEMEH-
ToB AC n KA, ux B3aumHoe nosioxxenue. HakannuBaemas nuopmanusi o reomeTpu-
4eCKUX xapakrepucTukax KA 1o3BoisieT 1HarHoCTUpOBATh 3KCIUTyaTallMHOHHBIE pa-
nuotexHuueckre xapakrepuctukn AC. Co3pmaercst 3aMKHYTBI KOHTYp aBTOMaTH3U-
pOBaHHOTO (hOPMHUPOBAHUS IKCILUTYaTAITMOHHBIX XapakTepucTuk KA.
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YCTAHOBKA 915 MI'u UI ITPOBEAEHUSA

BUOJIOI'MYECKHUX I/ICC.JIEl[OBAHI/Iﬁ
A. ®@. Konbuios, B. @. [TesakoB, O. B. Kprokosa
Cubupckutl ¢hedepanvHulil yHUSepCUmem
KHI] CO PAH, Kpacrosapck, Poccus
kopaph@yandex.ru, olikru@yandex.ru

YcTaHoBKa npeaHa3HaueHa i1 OJHOBPEMEHHOTO OOIYYEHHsS] BOCBMU MEIKUX
’KUBOTHBIX (MbllIei) B 1abopaTopHbix ycnoBusax CBY sueprueit yactorsr 915 MI'.
OCHOBHOI 4acThIO YCTAHOBKM SIBJII€TCA LMJIMHApUYeckui pezoHatop (LIP), B koto-
POM IO MPHUHIIMITY «KapyCEeIN» PacloiOkKeHbl MEeTabOoIMUYeCcKUe KaMephl JJis IoMe-
HIeHUs] B HUX 00JyyaeMbIx Mbliiei. KapycenbHoe pacnonoxenne 00ydaeMbIX KH-
BOTHBIX, Ha HAIll B3[JISI, SIBJSIETCSl BEChbMa yIAuHbIM, TaK KaK MO3BOJISET 00eCeunTh
OJIHOBPEMEHHOE O00JIyueHHE OOJIBIIOTO KOJMWYECTBA >KUBOTHBIX MPU PABHOMEPHOM
pacnpenenenun obyyvatouiero CBU-nosnst Mexay >KMBOTHBIMU. Y CTAHOBKa padboTaeT
cneayrwomuM odpazom: ¢ CBU-reneparopa aMIIuTyIHO-MOIYJIMPOBAaHHBIN 4acTOTOMN
100 KI'u curnan gactoroit 915 MI'i nomaerca depe3 JBa KAaCKaJAHO BKJIFOUECHHBIX
Mexy coOol HampaBieHHbIX oTBeTBUTENSA (HO) B psIMOYroibHBINM BOJIHOBOJ CEeve-
HHAEM 9%X18 cM, ABIAIONIMICA KOHCTPYKTUBHOW OCHOBOW BCEW yCTaHOBKHU. llepBbIii
HO Bkit04eH 1Mo cXxeme OTBETBJICHUS YacTH IMaJalolleil BOJHBI, BTOPOM — MO CXEMeE
OTBETBJICHUSI YaCTU OTpakKeHHOW BOJIHBI. [lepBbiii HO MO3BOJISIET KOHTPOJIMPOBATH
ypoBeHb mnagaromieii CBY-moimHOCTH B yCTaHOBKE, BTOpod — ypoBeHb CBU-
MOIIIHOCTH, OTPa’KEHHOM OT BXOJa MPSMOYTOJIbHOr0 BOJIHOBOAA. Orubaromas Moty-
nupoBaHHoro CBY-curHana yepe3 aMIUIMTYJHBIA JE€TEKTOp MaJarolied BOJHBI IO-
CTYHaeT Ha BXOJ JABYX MHIMKATOPOB — MHJMKATOPA NMPOXOAALIETO Yepe3 YCTaHOBKY
CUTHAJIa U MHAuKatopa kospduumenta crosueir BoiHbl HanpsbkeHus (KCBH) co
BXOja uzmepsieMoro ycrpoiictea. [lanee CBU-curnan nocrtymaeTr Ha kabelb, COeI-
Haroumid Bropo HO M mnpsMOYronpHbBIM BOJHOBOJ, M 4YE€pe3 IITBIPEBOM 4YET-
BEPTHBOJIHOBBIM PE30HATOP, PACIIOIOKEHHBIN B IEHTPE IIUPOKON CTEHKU BOJIHOBO/A,
B030yxnaer CBY-konebanust B npsiMoyrojisHOM BosiHOBoAe. CBY-konebanus yepes
OTPE30K MPSIMOYTOJIBHOTO BOJIHOBOJIa, B KOTOPOM PACIIOJIOKEHBI COTJIACYIOIINE Me-
TAJUIMYECKUE BHUHTHI, NMOCTYNAOT B [[P Takyke depe3 mThIpeBOM 4ETBEPTHBOJIHOBBIN
pe3oHatop, pacnojoxkeHHbii B neHTpe L[[P. B [IP 3a MeraGonnueckumu kamepamu
YCTaHOBJIEH €LI€ OJIMH IITHIPEBON YETBEPTHBOJIHOBBIN PE30HATOP, KOTOPHIA MO3BO-
JII€T CHUMAaTh CUTHaJI, npoieamuii yepe3 [P, nis onenku Benmuunsl CBY-curnana,
MOTJIONIEHHOTO B MeTaboIn4YecKux kamepax. Hamu mpoBeaeHbl HCClieJOBaHUS MPO-
mienmero u otpaxxennoro CBY-curuanoB 1 ABYX CiIy4aeB: MepBbIA — 0e3 UMUTa-
TOPOB MBILIEH, BTOPOMl — C UMUTATOPAMH MBIIIEH, YTO MO3BOJSET OLECHUTH BEINUNHY
CBY-curnana, moriomeHHOro IMUTaTOpaMu Mbliieil. UMutaTopamu 1abopaTopHbIX
KUBOTHBIX CITy’KaT 20-rpaMMOBbIE METMLIIMHCKHUE MJIACTUKOBBIE IIIPHIIBI, B KOTOPBIX
HaOpaHO OKOJIO 15 TpaMMOB BOJHO-COJIEBOTO PacTBOpA, UMUTHUPYIOLIETO Tea MbI-
mieit. [lomydeHno, 4To mpu BOCBMU CUMMETPUYHO PACIIOJIOKEHHBIX META00INYECKUX
Kamepax BEJIMYMHA MTOIJIOMAEMOr0 UMUTATOPaMU MBIILIEN CUTHAJIA COCTABIIAET OKOJIO
20 % MomTHOCTH, TIOJAHHON B CUCTEMY C T€HepaTopa.

47



OILHIEHKA HAKATA KATACTPO®UYECKHUX BOJIH

C YYETOM EE KPYTU3HBbI
H. O. Kyaps, K. B. Cumonos
Cubupckuii ¢pedepanvHulii yHugepcumem, Mncmumym Kocmuyueckux
U UHDOPMAYUOHHBIX MEXHOTO2ULL
HUncmumym evruucnumensvroco mooenuposanusi CO PAH, Kpacnospck, Poccus
kudrya_nadezhda@mail.ru, simonovkv@icm.krasn.ru

PaGota mocssieHa olleHKe HakaTa KaracTpopUuecKux BOJH HA TUIOCKUN OT-
Koc 0e3 OOpyIIeHHs U ¢ YUETOM MapaMeTpa KPyTHU3HbI Ha OCHOBE JaHHBIX HaOIio/e-
HUM O MPOSIBJIICHUSAX BOJH B OeperoBoil 30He. B kauecTBe mposBiieHus IiyHaMu B Oe-
PEroBOM 30HE PacCMAaTPUBAIOTCS LIEBPOHHBIE AIOHBI — CIEAbI HAKATa U3y4aeMbIX Ka-
TacTpO(UUECKUX BOJIH. Y paBHEHUS HEJIMHEWHON MEJIKON BOJBI CIyKaT JUIsl aJIeKBaT-
HOTO OINHMCaHUs TpaHCPOpPMALMKU BOJIH TUIA IIyHAaMH, 0Opa30BaHHBIX, B YACTHOCTH,
OT ITaJICHUSI METEOPUTOB U ACTEPOUTIOB B OKeaH. Cieabl NaJeHus B BUIE MOIBOIHBIX
MMITaKTHBIX KPAaTepOB OIMPEACIIAIOT apaMeTpbl BEPOATHOIO UCTOYHUKA KaTacTpodu-
YECKUX BOJIH.

[Tpu uccnenoBaHuy napamMeTpoOB HaKaTa HEJIMHEMHO Ae(OPMHUPOBAHHBIX BOJH
Ha Oeper KIIOYEBBIMU SIBIISIOTCS TaKUEe MapaMeTpbl, Kak MaKCHUMallbHas BBICOTA
HakaTa Rmax M KpyTH3HA S. BbicoTa HakaTa OBICTPO YBEJIMYMBAETCS, KOTJAa KPyTHU3HA
BOJIHBI YBEJIMYUBAETCS, OHA CTPEMUTCS K OECKOHEYHOCTH I KOPOTKUX BOJIH, YTO
TEOPETUUYECKH MOXKET OBIThb OMHCAHO MOJENbI0 B 3ajaue, IJe BOJHBI CUUTAIOTCS
HEOOPYIIEHHBIMHU.

B peanbHbIX ycloBUsSIX 0OpyllIeHHE BOJHBI OyAET CBSI3aHO C BBHICOTOI HakaTa.
MaxkcruMmasbHasi BbICOTa HaKaTa MOKET OBITh alMpOKCUMHUPOBaHa (B U3MEPSIEMbIX Tie-
PEMEHHBIX) TOYTH KOPHEBOM 3aBUCUMOCTHIO:

Royax = Zna\/g [as_k]om’

rJic @ — aMIUTUTYJa BOJIHBI, S — JIOKAJIbHAsI KPYTHU3HA BOJIHBI, Sy = aK — HadaJbHas
KpyTu3Ha BosHBI (K — BotHOBOE umCi0), L — IpOTSHKEHHOCTH 30HBI HaKaTa, A — JTuHA
BOJIHBI.

B pabore mpezacraBneHa BBIYUCIUTENbHASI METOAMKA pacuera HakaTa KaTa-
cTpo(ruecKoro IyHaMu Ha OTKOC Ha OCHOBE ()OpMYJIbl MAaKCUMAJIbHOTO HaKaTa BOJI-
HbI IlyHAaMU ¥ HEKOTOPBIX NpUOIMKeHHI. 3Hasi BBICOTY HakaTa M TIIyOMHY OTKAaTa,
MOKHO PaccuMTaTh NaJbHOCTh HAKaTa M OTKaTa, MOCKOJBbKY YroJl HakjioHa Oepera
n3BeCTeH. HenmHenHas Teopusi MEJIKOW BOJBI MO3BOJISET TAKKE UCCIEI0BATh XapaK-
TEpUCTUKU OOpyIlIeHus BOJIH Ha Oepery. B uacTtHocTH, HenuHelHas nedopmarius
BOJIHBI Ha MOJXOJE K Oepery mpUBOAMUT K 0oJjiee paHHEMY OOpYIICHHIO MEPETHEro
CKJIOHA.
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AKTUBALIMS M HHTUBUPOBAHUE BUOJIOTHYECKOI
AKTUBHOCTH MO/ AEMCTBUEM HU3KO/I030BOI PAIUAIINMN.

BUOJIOMUHECIIEHTHBIA MOHUTOPUHT
H. C. Kygpsmesa, T. B. Poxko, A. C. IlerpoBa, O. A. ['yceitHOB
HUnemumym 6uoghusuxu CO PAH
Cubupckuii ¢hedepanvroviii ynusepcumem, Kpacnospck, Poccus,
n_qdr@yahoo.com

JItoMUHECLIEHTHbIE MOPCKHE OAKTEPHUH YK€ HECKOJIBKO ACCATUIIETHN UCIOJIb-
3YIOTCSI B KQUECTBE KJIIETOYHOTO OMOTECTa JIJIsl OLEHKU TOKCUMYHOCTU BOJHBIX PacTBO-
poB. TecToBbIM mapamMeTpoM (PU3HOJOTHUECKON aKTUBHOCTH OaKTEpHUH SBISETCS UH-
TEHCUBHOCTh OMOJIFOMUHECIICHIIUU. biiaromapsi mpocToTe U BHICOKOW CKOPOCTH aHa-
nu3a, OaKTepuH SIBISIFOTCS yIOOHBIM OOBEKTOM JJIsl M3yUEHUS OMOJIOTHYECKOTO JeH-
CTBUS HU3KOMHTCHCHBHBIX (PaKTOPOB OKPY’KAIOIIECH CPelbl, B YaCTHOCTU, HU3KOJIO-
30BOM paauanuu. B TeueHue MOCHEeNHUX AECITH JIET UCCIEMYEeTCs OMOIOTUYECKHMA
OTKJIMK KJIETOK Ha BO3JCHCTBUE W3IIyYECHHS Pa3IU4HOro Tuma (aimbga, 6eta, ramma)
MIPU Pa3IMYHBIX UHTEHCUBHOCTSIX W BpeMeHax oOiyuyeHus. BolsBiieHbl Onoioruye-
ckue 3P GeKThl TaKNX PaIUOHYKIHUIIOB, KaKk aMmepuiinii-241, ypan-235+238, tputuii.
JI71s1 OLIEHKU MEXAHU3MOB ATUX BO3JACHCTBUI MCIOIB30BaH KOMIUIEKC KUHETHYECKUX,
OMOXMUMHUYECKUX, MUKPOCKOMTUYECKUX, TEHETUUECKUX U PAAUOMETPUUECKUX METOIOB.

MeTtonoM PECTPUKIIMOHHOTO aHajIu3a MPOJEMOHCTPUPOBAHO OTCYTCTBUE MY-
tauuii B OaktepuanbHoil JIHK B ycnoBusix HH3K01030BOM Harpy3ku. [loatomy 3d-
(eKThl HU3KOJ030BOM paualliii MOTYT OBITh PACCMOTPEHBI C TOYKH 3PEHHUS HOBOM
KOHIIENIIUA — JKCIMO30MUKH, KOTOpas, B JOMOJHEHHE K T'€HOMHKE, PacCMaTpUBAET
HETE€HETUYECKOE BIIUSHHUE BHEIIHUX YCIOBUM HA OPraHU3Mbl U UX CTPYKTYPHbBIE KOM-
MOHEHTHI. B 4acTHOCTH, JJIsi KIETOYHBIX CHCTEM aKTyallbHO paccMOTpeHue »¢hdex-
TUBHOCTU TPAHCMEMOPAHHBIX, PEPMEHTATUBHBIX U JIP. TIPOIIECCOB.

[TpoieMOHCTPUPOBAHO OTCYTCTBHE JIMHEHHOW 3aBUCUMOCTH 1032 — 3hdexT
MIPU HU3KOJI030BBIX BO3JICUCTBUSAX Ha OakTepuu. B kuHeTHKE OMOIIOMHUHECIICHIINH
OakTepuil B pacTBopax anb(ha- U OeTa-u3Iyqaronx paauoHyKIUA0B (COOTBETCTBEH-
HO, aMepuluii-241 ¥ TpUTHIT) BBIICICHO TpU cTaauu: 1) — orcyreTBUe Y dekTa (Hiu
pacrio3HaBaHue cTpecc-(hakropa), 2) — akTUBaIys (WU aJanTUBHAS PEaKIys) u 3) —
WHTHOMpOBaHUe (MTOAaBICHUE (QU3HOIOTHIECKON (DYHKIMM WIIH pagualiioOHHas TOK-
CUYHOCTh). Takoll OTKIMK MpUIKCAH SBJICHUIO pPaJvallMOHHOTO ropMmesuca. Pac-
CMOTpEHA POJIb aKTUBHBIX (POPM KHCIOPOa (BTOPUYHBIX MPOIYKTOB PAIHAITHOHHOTO
pacriajia B BOJIHBIX PaCTBOpax) U MOHU3AIMU CPEJIbl B IIPOIleCCax aKTUBALIMU U UHTU-
OupoBaHUS OMOTIOMHHECIICHITUN paaroHyKiaugamMu. C UCIOJIb30BaHUEM TICHOK, Me-
YEHHBIX TPUTHEM, T.€. B YCIOBHUSX, MNPEMSITCTBYIOIIUX MPOHUKHOBEHUIO PAIHO-
HYKJIHJIA B KJIETKH, IPOJEMOHCTPUPOBAHA POJIb MEMOPAHHBIX MPOIIECCOB B HU3KOI0-
30BBIX BO3JICHCTBUAX HA OAKTEPUH.

st pactBopoB anbda- U OeTa-u3IydallMX pPaguOHYKIUIO0B W TraMma-
paaualy MpoIeMOHCTPUPOBAHBI 3aBUCUMOCTh OUOJI0THYECKOTO 3 dekTa oT Bpeme-
HU PAaIMALMOHHOTO BO3JECHUCTBUS U OTCYTCTBHE 3aBUCUMOCTH OT YJEJIbHOU PaJHOAK-
TUBHOCTH pacTBOpa (MU MOIIHOCTH J103b1). He BBISIBIIEHO aKTHBALUK MPU HU3KOJO-
30BOM raMMa-BO3JEHUCTBHUH.
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MOJEJIUPOBAHUE TUHAMUWKU JUHEWHBIX IIEIMOYEK

HNONMYJISIIUMN: YPPEKTHI KJIACTEPU3AIIMU U CHHXPOHU3AIIUN
M. I1. Kynakos
QOI'BYH «Hncmumym KOMRIEKCHO20 AHAIU3A pe2uoHanbHblx npoonem JJBO PAH»
bupoobuocan, Poccus, k_matvey@mail.ru

Pabota mocBsiiieHa U3y4eHHI0 MEXaHU3MOB U 3aKOHOMEpHOCTEH (opMUpoBa-
HUS MPOCTPAHCTBECHHONW TUHAMUKHU B MOMYJISIUAX, TIPEICTABISIONINX COOON JTMHEH-
HbIE IETIOYKHU W3 TPYII 0CoOei WU CyOMmOmyJsIniA, JOKAIBHO CBS3aHHBIX MEXKIY
coboif murpanuent. Takas ¢opma apeana BO3HUKAET AJS HOMYJALMNA XKUBOTHBIX,
y KOTOPBIX apeajl BBITSHYT BJOJIb KaKOro-TMOO MNPUPOJHOTO OOBEKTa, HAMPUMEP
pyciia peku, JOJMHHOTO KOMIUIEKCa, CKIOHA TOPbl, TPAHULBI MEXKIY JIECOM U JTyTOM.
JI1st TakuxX MOMYJISIITANA U3y4aeTcsl MPOLIeCcC pacceeHus ocolell mo JMHEHHOMY apea-
Jy U3 €IMHCTBEHHOW JIOKAJIbHON CyONOIYJISIIIUU C HEHYJIEBOM YMCIEHHOCThIO. Takoe
paccelieHle WIM KOJIOHU3alMs HaO0JtolaeTcs, HanpuMep, B ciydae KaracTpoduye-
CKOT'O YHHUYTOKEHHUS TMOMYJISILIMU NOYTH Ha BCEM apealie U MOCJIEeAYIOIIEro ero Boc-
CTAHOBJICHUSI U3 €IMHCTBEHHOMN BBDKUBINIEH nomyssiiuu. Kpome Toro, Takas cutya-
LUSI XapaKTepHa JIJI1 HOBBIX M MHUOHEPCKUX ISl TAaHHOW TEPPUTOPUM BUAOB, 3aCEIIs-
IOIINX TEPPUTOPHIO.

B kauecTBe Mozenn TUHAMUKH TaKOW MOMYJISIIIUU WCIIOJIB3YETCs 1EMOYKa JIO-
KaJIbHO JIMCCUIIATUBHO CBSI3aHHBIX JIOTUCTUYECKUX OTOOpakeHHil Pukepa. B pesynb-
TaTe MOKa3aHo, YTO KOJIOHM3AlUs JIMHEMHOTO apealia MpoXOoIuT B JBa 3Tana. Ha mep-
BOM 3Talie MPOMCXOJUT MEPBUYHOE 3aAIMOJHEHUE apeasna, KOTOPOE COMPOBOXKIAETCS
OBICTPBIM POCTOM YHUCJIEHHOCTH, CEpPUEH peslaKCAIMOHHBIX KOJeOaHuil u popMupo-
BaHUEM KBa3UCTAllMOHAPHOW JTWHAMHUKH, KOTJa CYONMOMYJSIUU MPOJAOTKUTEILHOE
BpeMsl IPAKTHUUYECKHW HE MCHIBITHIBAIOT KoyieOanus. Ha BTOpoM sTare KBa3uCTalmo-
HapHas JUHAMHUKA paspymiaerca U (GOpMUPYIOTCS YCTOMUYUBBIC KOJEOAHUSI YMCIICH-
HOCTH. B muiockoctu HOMepa 37eMeHTa U JUCKPETHOTO BPEMEHU ATH JIBa 3Tarla Bbl-
[JSIASIT KakK JIBa TPEYTroJbHUKA (B IEPBOM — HYJIEBasl YUCIEHHOCTh, BO BTOPOM — KOH-
ctanTa). [Ipu onpeseneHHbIX JJIMHAX ETMOYKH WK KOJIblIa 3TU KOJIEOaHUs B Pa3HbIX
4acTsaX apeasa CTAaHOBSITCS HECMHXPOHHBIMH U (popMupyroTcs kiactepbl. Kpome To-
ro, B MPOCTEHIIIEM Cllydae CYHIECTBYET I'paHUYHas CyONOIMyIISIUs, pa3Aeatonias 3TH
KJIACTEPhl, U B psJie CIy4yaeB OHA HE MCHBIThIBAaET KoseOanuii. Ee cyiecTBoBaHue
OMPEENSETCS YETHBIM WJIM HEUETHBIM MOPSIKOM YHCa CYyONOMyJsiUi B LIETIOYKE
WU KOJIBLIE.

HeoxumanHo oka3anaoch, 4TO MPU OYEHb HE3HAYUTEILHOMN CUJIE CBSI3U (MHUIpa-
[[MY) MOJHOCTBIO OTCYTCTBYET BTOpPOM 3Tam KojioHu3auuu. [locie HavyaibHOrO 3a-
MOJIHEHUS apeajia, KOTOPhIH 3aHMMaeT HaMHOTO OOJIbIlle BPEMEHHU, cpa3y (popmupy-
eTCs MepUuoANYecKas AUHAMHKA, KOTOpasl MPU Pa3IUYHBIX JJIMHAX IEMOYEK MPUBO-
TUT K KJIacTepaM pazHooO0pa3HbIX pa3mepoB U hopm. Takum obpazom, B paboTe ObLIO
MOKAa3aHO MPHUHIMIHAILHOE HAIWYUE CJIOXKHOW 3aBUCHUMOCTH BUJA U pa3MepoB (op-
MUPYEMBIX KJIACTEPOB OT JJIMHBI IIEMOYKH WJIH KOJblAa MUTPAIMOHHO CBSI3aHHBIX I0-
ITYJISALAN.

Paboma evinonnena npu ¢unancosoii noooepocke PODPU, npoexm Ne 15-29-02658 ogpu_m.
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MOAEJIUPOBAHUE IMHAMUKHN YNCJIEHHOCTHU HACEJIEHUA
HA ITPUMEPE ®EJEPAJIBHBIX OKPYI'OB

POCCHUHUCKOMN ®EJEPAIIMU: TPABUTAIIMOHHBIN ITOIXO/]
M. I1. Kynakos, M. FO. XaBuHcoH
Hncmumym xomniexcnozo ananusa pecuonanvhvix npooiem [JBO PAH, bupoouodacan, Poccus
k_matvey@mail.ru, havinson@list.ru

B pabore npennaraercs Monenb IMHAMHKA YHUCIEHHOCTH HECKOJBKHX TPYIII
HACEJEeHUs], CBA3AHHBIX MEXIY COOON MUTpallMOHHBIMU NOTOKamMu. Monens mnpen-
CTaBJIIET COOOM CHCTEMY CBSI3aHHBIX OOBIKHOBEHHBIX IU(PdepeHIIMAIbHBIX yYpaBHE-
HUM. JIMHaAMHKA KaXXJI0W TPYIIIbI MOAEIUPYETCS YPABHEHUEM OIPAHUYEHHOTO POCTA.
CBsi3b ONUCHIBACTCS JJOMOJIHUTENBHBIM YICHOM, KOTOPBIA MO TUITY TPABUTALIMOHHOTO
B3aMMOJEHUCTBUS CKJIAJbIBACTCS U3 MPOU3BEACHUN YMCICHHOCTEHW ABYX B3aUMOJICH-
CTBYIOIIUX TEPPUTOPHUI (OTKyJa W KyJa MPOUCXOIUT MUTpalus) U Kodpduinuenrta
npuBieKaTenbHOCTH Tepputopuu. [Ipu momobHOM cmocoOe omucaHusi B3auMMOCH-
CTBHSI, TEPPUTOPHUS C OOJBIIMM HacelIeHHeM 00JiajiaeT OOJbINeH IMpUBICKATEIbLHO-
CTBIO JIJIsl TpaXK/iaH (MIPUTSKEHUEM), OJTHAKO OHA JK€ CIIOCOOHA MOKa3aTh MaKCUMaJlb-
HbIi MUTPALIMOHHBIA OTTOK HACEJICHWS, MPU YCIOBUHM €€ HENPHUBJIEKATEIBHOCTH WU
0OJIbIIEH NPUBIIEKATEIIBHOCTU APYTOM TEPPUTOPHH.

[IpeanoxenHass Mojenb Obula BepU(UIMPOBAHA MO JAHHBIM JUHAMUKH TPEX
arperupoBaHHBIX Tpynil peruoHoB Poccuiickoit @enepaunu. Ilepsoiii — LlenTpansb-
Heii u CeBepo-3ananubii  geaepaibHbii OKpyr, BTOpod — FOxubiil, CeBepo-
KaBkaszckuii u [lpuBomkckuil denepaibHblii OKpYT, TpeTui — Ypansckuid, Cubup-
ckuil 1 JlanbHEeBOCTOUHBIN (eaepanbHblil OKpyr. OCHOBAHUSMU BKJIIOUYEHUSI OKPYTOB
B OJIHY T'PYIIIY SIBJISIIOTCS COMPSKEHHOCTh TEPPUTOPHUM, OOIIME TEHISHIIUN TUHAMHU-
KM YHUCIIEHHOCTH (POCT WJIM TAaJIEHHWE) U CXOXKUU YpOBEHb OyarococtosiHusi. B pe-
3yJbTaTe OIICHKU MMapaMeTPOB MOJIENH yAAJIOCh OMPEECTUTh PEaIbHbIA COOCTBEHHBIM
MPUPOCT HACEJICHUSI KaXKJIOW TPyHIbl PETMOHOB, MUCKIIOYMB U3 HETO MPUPOCT WU
yObUIb 32 CYET MUTPAIIUU TPAXKIaH.

B pesynbrare oneHku mnapaMeTpoB ObLIO MOJTYYEHO JiBa Ha0Opa 3HAUYCHUN Ta-
pPaMETpPOB, COOTBETCTBYIOIIMX PAa3JIMYHBIM CHEHAPUAM JUHAMUKH YHUCIEHHOCTHU
Hacenenus. B o6oux ciyuasx B nepuon 2008-2010 rr. oTMmeuasncs mepeaom J1eMo-
rpa@uuecKkux TEHIAEHUUH — CMeHa YObUIM HACEJNeHUs Ha pOCT, 33 KOTOPBIM [0
2030-x rr. HabmIOgaeTCsl 3HAUUTEIBHBIA POCT YMCIEHHOCTH 0 CYyMMAapHOM YMCIIEeH-
HocTU B 155-160 muH 4en. [lo mepBoMy cueHapuio AMHAMHKA YHCICHHOCTH YEpPE3
cepuIo Koue0aHuil BEIXOAUT HA YMCICHHOCTh 150 MITH Yel., MpU COXpPaHEHUU HUMEIO-
IUXCSI TEHACHITNN JeMoTrpaduuecKor CHTyallid B KaKIIOW T'pyIIe PEerHoHOB (POCT
M BBIXOJ Ha KOJIeOATeNIbHBIA PEXUM) U MUTPAIIMU MEXIy HUMHU. BTopoii cuieHapuii
JEMOHCTPUPYET 00Jiee «IEeCCUMUCTUYHBIIN) BapUaHT Pa3BUTHS — HA (POHE OOIIEro
pocTa uncieHHOCTH HaceneHus B PO Bmioth 1o 180 muH ven. k 2050-M rr. oxuma-
€TCS CWJIBHBIM OTTOK HaceleHus U3 TpeThed rpynmbl (Ypanbckuit, CuOUpCKuii

1 JlaabHEeBOCTOUHBIN (hesiepaabHbINA OKPYT).
Paboma svinonnena npu gpunarcosoii nodoepoicke epanma Il lpezuoenma P Ne MK-6255.2016.6.
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AJITOPUTMBI OBPABOTKH JJAHHBIX CEUCMHUYECKOM

TOMOI'PA®UHN U CKBAKUHHBIX HABJIOAEHUN
M. A. Kypako, A. C. Kpyraskos, K. Marpocos, K. B. CumoHoB
Cubupckuii ghedepanvubiii yHugepcumem
Hncmumym sviyuciumenvrnozo mooenuposanusi CO PAH, Kpacnospck, Poccus
mkurako@gmail.com, simonovkv@icm.krasn.ru

B pabore mnpeanaraiorcss TEOPETHUYECKHME OCHOBAHUS M YHHUBEPCAIbHOE
aNropuTMHUECKoe obOecrieueHre sl 00pabOTKM M aHaan3a JaHHBIX TEOMOHUTOPUHTIA
CJIO’KHBIX IIPUPOJHBIX MPOLECCOB U T€OCTPYKTYp. B 4acTHOCTH, M3ydaroTcs JaHHBIE
ceiicMUYecKkoll ToMorpaduu TOHKOCIOUCTHIX HE(PTEra30HOCHBIX  KOJJIEKTOPOB
B CJIOKHBIX OJIOKOBBIX reocpefax. AJTOPUTMBI MO3BOJSIOT 3()(HEKTUBHO BBIAECISTDH
3aKOHOMEPHOCTHU B JIAHHBIX KOMILJIEKCHBIX CKBRKHMHHBIX M3MEPEHUIN reoPU3ndecKux
IIOJIEM M3Y4YaeMbIX TI'€OCTPYKTYp. BbIUMCINTENBbHBIM WHCTPYMEHTAPUU COCTOUT W3
HECKOJIBKUX TPYIII aJITOPUTMOB.

AJTOpUTMBI aNIpPOKCUMAIMKM JTAaHHBIX HAOMIONEHUH, COYeTaHHUE KOTOPbIX
MO3BOJISIET CTPOUTH IKCIIEPUMEHTAIbHbIE (DYHKIIUU SISl CUTHAJIOB JIFOOOM CIIOKHOCTH
B 3TOM MPEIMETHOM OO0JAcTH, YTO JaeT BO3MOXKHOCTH A((PEKTUBHOTO pEIICHUS
MPUKIAAHBIX 3a]ad BOCCTAHOBIEHUS W SKCTPANOSALMU JAHHBIX, a TaKXKe 3a/laud
JIOKaJIbHOTO MPOTHO3A.

ANTOPUTMBI  CHEKTPAJIbHOW JAEKOMIO3ULUUA MPOCTPAHCTBEHHO-BPEMEHHBIX
JAHHBIX, YYUTHIBAIOLME AHU30TPOIUIO IT€0CPEBbI.

ANTOpUTMBI ~ NPOCTPAHCTBEHHOW  KJIACTEPU3ALMU, YUYUTHIBAIOIIEH  TIeo-
METPUYECKHE OCOOEHHOCTH UCCIENYEMbIX T€OCTPYKTYp, COUETaHHE KOTOPBIX, B CBOIO
oyepelib, MO3BOJIAECT BBISBISTH TOHKHE 00pa3bl ((OpMbl) B CHIIBHO 3alllyMJIEHHBIX
JaHHbIX.

B urore npennaraercst BBIYMCIATEIbHAS METOANKA PELICHHs YKa3aHHBIX BBIILIE
OPUKIIAJHBIX 3a]ad, KOoTopas IMO3BOJISIET 3()(EKTUBHO BBIABIATH 3aKOHOMEPHOCTU
B JAHHBIX M IIOJy4YaThb aJCKBAaTHBIE OLEHKHU I1ApaMETPOB H3yYaeMbIX T€OCTPYKTYP
C HEOOXOIMMBIM TpPU 3TOM KOHTPOJIEM KayecTBa HCIIOJb3YEMBIX  JIaHHBIX
HaOJIIOIEHU .

B coueranuu ¢ CymecTBYIOIIMMHU BBIYMCIUTEIbHBIMU aJITOPUTMAMHU U CHUCTE-
MaMHU TpeIBapUTENbHON OOpaOOTKM MaHHBIX TMPEIaraeMoe alrOpPUTMUYECKOE
U IporpaMMHOE  00OeCIieYeHHEe TO3BOJSIET CYHIECTBEHHO TOBBICUTH Ka4e€CTBO
1 3QPEKTUBHOCTH MOJECIUPOBAHUSA JTaHHBIX KOMILJICKCHBIX HAOIIONEHUM C IENbI0
MOJTyYEHUsI HOBBIX 3HAHHUM 00 M3y4aeMOM CII0KHOM Te€000BEKTE.
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PAJTUKAJI-OBPA3YIOIAA AKTUBHOCTD KPOBH
KAK MAPKEP AJJAIITAHUOHHOI'O PE3ZEPBA OPI'’AHU3MA

M. U. JlecoBckas
@I'bOY BO «Kpachoapckuil 20Cy0apcmeerHblil a2papHblil YHUSEPCUMem,
Kpacnospck, Poccus, lesmari@rambler.ru

Ornenka pe3epBa (PyHKIIMOHATILHO-META0OIMUYECKUX PECYPCOB PE3UCTEHTHOCTHU
OpraHu3Ma MPaKTUYECKH 3JOPOBBIX JIHOJCH SBISETCS aKTyallbHOM 3a/1aueil, TPYIHOCTb
paspenieHus: KOTOPO CBs3aHa ¢ MOMCKOM aJIeKBaTHBIX MapKEPOB Hecmenuduueckon
3alUThl OpraHu3Ma. TpaJuIMOHHO MCHOJb3YEMBIM B JUATHOCTHKE MYJIbTHIIapaMeT-
PUYECKHUI MOJIX0JI HEJOCTATOYHO COOTBETCTBYET 3aJauaM OLEHKH «KOJUYECTBA 370-
POBBS» M aIalTAallMOHHOIO MMOTEHIMAIA OpraHU3Ma, MOCKOJIBbKY KOJIMYECTBEHHOE CO-
OTBETCTBHE CTaTUYHBIX OMOJOTMUYECKUX IMOKa3zaTeseld HOpME HEe OTpakaeT (yHKIIHO-
HAJIBHOTO cTaTryca Ha (pOHE MHAMBHUIYaJbHO BapbUPYIOLIETO KOPUIOpPA HOPMBI, a TEM
0oJiee B YCIIOBUSX CTPECC-BO3/ICHCTBUN.

B »THX ycnoBusiX mpejaraercsi KCKaTb KPUTEPUH aJalTallMOHHOTO MOTEHIIMAJA
OpraHM3Ma  CpeIud  HUHTETPATIbHBIX  KBAJIMMETPUPYEMbIX  (DYHKIIMOHAIHHO-
METa0OIMYECKUX I[OKa3aTeleld pEe3UCTEHTHOCTU. ODTUM YCIOBUSAM YIOBJIETBOPSET
(yHKIMOHAJIbHAS! AaKTUBHOCTh (DarolMTOB KPOBH, MPOIYLIMPYIOIIMX CBOOOJHBIE PaJlU-
KaJibl B OTBET HA Pa3Ipa’keHUs! pa3inyHON MPUPOAbl (MEXaHUUECKUE, XUMHUYECKHUE, OC-
MOTHUYECKHE, BOJIHOBBIE U T. [I.). OYHKIIMOHATIbHASI AKTUBHOCTb (DArOLIMTOB MOXKET OBITH
OLIEHEHA XEMIJIFOMUHECIIEHTHBIM METOZOM IO KOJIMYECTBY MPOAYLIUPYEMBIX PAJIUKAIIOB
0] BO3JICHCTBIEM KOHTpOIMpyeMon in Vitro ctumyssimueid merogom Tono-Oka. [las-
HBI KpUTEpUI ObLIT HCIIOJIb30BaH B KAYECTBE XapaKTEPUCTUKHU aJaNTalMOHHOTO MOTEH-
[[MaJla OpraHu3Ma BOCIIMTAaHHUKOB KPacHOSIPCKOro KaeTCKOro KOpIyca, HaxOAAIHXCsl
B €/IMHBIX YCIIOBUSIX MPOKUBAHUS, MUTAHUS, MHTEIUIEKTYaJIbHBIX U (PU3UUECKUX HArpy-
30K B YCIIOBHAX KPYIJIOCYTOYHOIO XUMHUYECKOIO cTpecca (KaAeTCKUd KOpIyC pacroo-
’KEH B 30He Bo3aeicTBus KpA3a).

Jlns BepruuKay UCIOIb30BAIN KIIACCHYECKUE METO/IbI KOHTPOJISL YPOBHEH Iie-
PEKUCHOTO OKHCIIEHUS JIMIAI0B, AHTUOKCUIAHTHOM CUCTEMBI 1 MUHEPAJIBHOIO CTaTyca
(coBmectubie uccnenoBanus ¢ JI. I'. Knmumankoii, A. H. Mensitno, O. }O. CkpbInHUK,
. 1O. IlleBuenko). B paMkax wmacmTaOHOTO COIUATBHO-TUTUEHUYECKOTO | OHO-
JIOTMYECKOr0 MOHHUTOPHUHIA MUIIEBOTO CTaTyca KaJeToB Oblia pa3padoTaHa U BHEApPEHA
KOMIUIEKCHAs MpOorpaMMa KOPPEKLMK MHILEBOro craryca. Ilocnenyrommii MOHUTOpUHT
PE3YIABTATOB peAM3alMyU MMPOrPaMMBbl NIOKA3aJl, YTO ONTHUMM3ALMS PALMOHA TTO3BOJIMIIA
HE TOJIBKO YCTPaHUTh KAUECTBEHHBI M KOJIMYECTBEHHBIA JHCOAIIAHC HYTPUEHTOB,
HO ¥ YIyYIIUTh TOKa3aTenu (U3NIeCKoro pa3BuTua. HecMOTpss Ha OTHOCHUTENBHO KO-
POTKU CPOK JIEHCTBHSI HOBBIX HOPM MHUTaHUs, HAOIIOAAIOCh yCUJIeHHE Hectrenuduie-
CKOM 3alllUThl OpPraHru3Ma MPHU MOJIOKUTEIBHON TMHAMUKE OMOXUMUYECKUX TapaMEeTPOB
OKHCIUTENLHOTO ToMeocTas3a u cHkenue 3adoneaemoctu OP3 u XKKT. Jlokazano, uro
a/lanTallMOHHBIA pe3epB OpraHM3Ma TOJUIAETCS AJTMMEHTAapHON KOPPEKIUMU U MOXKET
OLIEHUBATHCS C TMOMOIIBIO PAIUKAI-TIPOAYLIMPYIOIIEH aKTUBHOCTH KPOBH, 00YCIIOBJIECH-
HOU LIUPKYJIUPYIOIUMHU (haroluTamMH.
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OYHKINOHAJIBHAA AKTUBHOCTbD KIETOK CUCTEMbI
HECIIEHUOPHUYECKOU PESBUCTEHTHOCTH PbIb
B YCJIOBUAX UBMEHEHUSA YPOBHSA BOJOHAIIOJIHEHUSA

KPACHOSPCKOI'O BOJOXPAHUJIMIIA
I'. B. Makapckas, C. B. Tapckux
HUnemumym evruuciumenvroeo modenuposanus CO PAH,

KHI] CO PAH, Kpacnospck, Poccus,
mgv@icm.krasn.ru

AHanu3 JaHHBIX MHOIOJETHMX MOHUTOPHHIOBBIX HCCIIEIOBaHUM (YHKIHO-
HaJIbHOM aKTUBHOCTHU KJIETOK KpOBU pbl0 KpacHOApPCKOTro BOJOXpaHWIUIA METOJIOM
JIOMUHOJTYCUJIEHHOM XEMUJIIOMUHECIICHIIUM, BBIIOJHEHHBIX M1 OCOOEH IJIOTBBI
(Rutilus rutilus L.), nema (Abramis brama L.), oxyns (Perca fluviatilis) u mryxn (ES-
ox lucius), BeisiBII criernuduyeckue 3aKOHOMEPHOCTH €€ M3MECHEHHS B 3aBUCHMOCTH
OT YPOBHS BOJIOHAIIOJIHEHHOCTH BOJOXPAHWIMILA B JETHUM nepuo. [[ns Bcex BUAOB
pBIO XapaKTepHa €KEroJHO MOBTOPSIOLIASACS JETHssS AuHaMuKa npoaykuuu AOK an-
TUTCHAKTUBUPOBAHHBIMHU IN VILro KJIeTKaMHu KPOBU, 0COOCHHOCTBIO KOTOPOU SBIISIETCSI
noctoBepHo (P < 0,01) auskuii ypoenb npoaykuuu ADK kineTkamu KpoBU B IEPBOI
MOJIOBUHE HIOHS, COBMAJAIOIIMNA C HaMOoJiee HU3KUM TEeMIEpaTypHbIM MEpUOAOM
JIETHErO CE30HAa M MEPHOJIOM HepecTa. AHAJIOTMYHOE CHM)KEHHME 3alIUTHBIX MOKa3a-
TeJel UMMYHUTETA B EPUOJ HEPECTA OTMEUAETCSA U Y IPYTUX BUJIOB PBIO, YTO SIBIIS-
€TCSl OJIHOM M3 HAaMBAXKHEWILMX MPUYUH MOJBEPKEHHOCTH PhIO B 3TOT MEpUOJ 3apa-
KEeHUI0. B KOHIIE MIOHA — HAaYaJle UIoJIsl B IEPUOJ] 3aBEpPLIECHUSI HEpecTa HabJI01alI0Ch
2—-3-kpaTHoe yBenuueHue npoaykiuu ADK, y MI0TBB U OKyHS MPHUOIMKAroIIeecs
K YPOBHIO CPEIHET0 MHOTOJIETHETO 3HAYEHHS, Y JIEIIA — MPEBBINIAIONIETO €ro. Y Be-
JMYEHHUE TPOJOJDKAIOCH B TEUEHUE HIOJIS, Y TUIOTBBI — M aBI'yCTa, C XapaKTEPHBIM CO-
KpalllEHUEM BPEMEHM JOCTH)KEHHMS MaKCUMyMa XEMWIIOMHUHECLEHTHON KpHBOMU
y KaproBbIX pbl0 K KOHILy JIETA, YTO CBUAETEILCTBYET 00 yBEIMYEHUH aKTUBHOCTH
IIPOOKCUAAHTHBIX (PaKTOPOB KJIETOK KpOBU. B cpeHeBOIHbIE TO/bl IPU COXPAHEHUU
BHYTPWJICTHEH JIMHAMUKY TOKa3aTelsl 00beMa aHTHTeHUHAYIIMPOBAaHHOM IN VItro re-
Hepaiu ADK (S) ero xonMuecTBEHHOE 3HAYCHHUE Y PbIO CEMENCTBA KapIOBBIX OBLIO
OoJiee BBICOKUM, HAUMHAsI Cpa3y MOCIE HEpecTa U 0 KOHIA JETHEro nepuoaa. B ma-
JIOBOJIHBIE TOJbI JUIA OKYHS, Jiella M IUIOTBBI XapaKTEpHbI 3aMETHO OOJiee HU3KHUE
3HaueHus: o0bema rerepaui AD@K B 0TBET Ha aHTUTEHHYIO CTUMYIIALNIO, TPUYEM
Yy OKYHSI U TUIOTBBI 3HAQUYEHMs 3TOr0 IMOKA3aTeNsl B MIOJIE-aBIyCTE€ JOCTOBEPHO HUKE
TaKOBBIX B CPEHE- U MHOTOBOJHBIE TOJbI, @ TAKXKE CPEAHUX MHOTOJIETHHX. 3aKOHO-
MepHo 6oiee Bbicokast mpoaykuust ADK B kpoBu prIO ceMeiicTBa KapmoBBIX OTMEYE-
Ha B CPEAHEBOJHBIC TOJbl B CPABHEHUMU C MajO- U MHOI'OBOJHBIMH, YTO CBUJETEIb-
CTBYET O IOBBIIIEHHON PEAKTHUBHOCTU KJIETOK HeCHeuu(UYecKol pe3HCTEHTHOCTU
pHIO.
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WCCJEJIOBAHUE BJIUAHUS JUCHEPCHOM CTPYKTYPHI 30,151
OEPPUT'UIPUTA HA TEHEPAIINIO A®K B KPOBHU U PA3JIO’KEHUE

NMEPEKHACH BOJIOPOJIA B BOJIE
I'. B. Makapckas, C. B. Tapckux, C. B. Mapkos, FO. 1. Manbkos, 1O. JI. ['ypeBuu
KHI] CO PAH
Cubupckuii ¢hedepanvrviii ynueepcumem, Kpacnospck, Poccus
btchem@mail.ru, ganjusyan@bk.ru

B sxonorundeckoit OMOTEXHOIOTHH M OMOMETUIIMHCKUX TIPHIIOKEHUSIX IIIHUPOKO
HCIIOJIb3YIOTCS. HAHOYACTHUIBI OKCUIOB M THIPOKCUIOB kese3a. OgHO U3 Harpasie-
HUW UCCIICIOBAHUN B 9TOM 00JIACTH CBA3aHO C KATATUTHYECKUM Pa3JIOKEHUEM Tepe-
Kucu Bogopoja. Mcnoabs3zyemble B paboTax 3071 OKCHJIOB U THIIPOKCHJIOB KeJe3a Co-
Jep>kaT uX B BUJE MOHO- (CTaOWUJIM3UPOBAHHBIX 000JIOYKOW) U arperupOBaHHBIX Ha-
Houactull. [Ipenmnonaraercs, 4To peakMOHHAas CIOCOOHOCTH MPENnapaToB 3aBUCUT OT
JIUCIIEPCHOM CTPYKTYPBI 30JIEM HAHOYACTHULl U CTPYKTYPbl HAHOKPUCTALIUTOB. MeTo-
JIOM JTUHAMUYECKOTO PACCESHHS CBETa YCTAHOBJIEHO, YTO JUAMETP YaCTHI[ B 30JI5X
OMOTEHHOTr0 TUApOoKcuaa xeneza (peppuruapura) cocrapiseT nopsaka 20—100 aHwm.
VY cTaHOBJIEHO, YTO arperupoOBaHKE CBA3AHO C UX MAarHUTHBIMU cBoiicTBaMu. [lomyye-
HBI 30JIM C pa3MepaMy HaHo4yacTUll B auana3one 1—-15 uMm. MccnenoBanue BnusiHUA
HAHOYACTHUI] OWOTEHHOTO (EeppUruapUTa HAa KUHETHKY OKHUCJICHHS JIOMUHOJA
(0,2 MM) B pactBOpe XeHkca mnepekuchio Bogopoaa (3 % umu 0,29M) xeMuiromMu-
HecleHTHBIM (XJI) MeTo/10M BBISIBUJIO 10303aBUCUMBIN A ()EKT CTUMYIIAIINN 00pa3o-
BaHMsI CBOOOJIHBIX PAJMKAJIOB KHCJIOPOJa. MakcuManbHbIe 3HaUYEHWS CBEUCHUS JI0-
CTHTAJIMCh U HEpa3BEIACHHOTO mpemnapara HaHowacTull (oOpaszen Fehl, cpemmwmii
TUAPOJMHAMUYECKUN JHaMETp HAaHOYacTull 4 HM) MPAKTUYECKM MTHOBEHHO, IpHU
paszBenenun 1:50 uepes 10 MuH., a ipu pazseaenun 1:100 — yepes 20 muH. (mpomnop-
IIUOHAJILHO pa3BenieHnto!). [Ipu 00X pa3BeACHUAX BpEMS BbIXOJa HA MAKCUMYM
yMeHbInanock. [Ipu pazsegenuu B 1:500 MakcumyM HaOmrogancs Kk 12-it MuH., a npu
pasBenennu 1:1000 u 1:5000 pa3 — k 5-i1 MuH. Takol XapakTep KUHETHKHU Pa3JI0kKe-
HUS TEPEKHCH BOJOpOJa OOYCIOBIEH OOpa30BaHHEM arperaroB HAHOYACTHUL IPH
BHECEHHMH UX B pacTBOp XEHKCA. JTO MPEANOI0KEHHE MOATBEPIUIIOCH MIPU OIpee-
JICHUU TUHAMUKH JUCIEPCHON CTPYKTYpHI 30JIeid B MPUCYTCTBUU MEPEKUCU BOJIOPO-
na. [lono6HbIit Xxapakrep kuHeTHKH XJI HaOI0aICs B SKCIIEPUMEHTaX ¢ HAHOYACTH-
namMu GeppuruapuTa JOMUPOBAHHBIMU KOOATHTOM (THAPOJUHAMUYECKUNA TUAMETP
gacTull B 301X mopsaka 10—150 M) B menbpHOM KpoBH denoBeka. C oOpasmamu
beppuruaputa 0e3 TOMUPOBAHUS 3TOT THUN KUHETUKM He Habmomaics. OTME4eHo:
IIpU pa3BeJCHUM UCXOJHOTO 30J1s (KoHIeHTpauus ~ 1 r/m) 1:2000, 1:5000 umeer me-
CTO MHTMOMPOBAHUE XEMUJIFOMUHECIIEHIIMU OTHOCUTENIBHO KOHTPOJIs. BepositHO, 3TO
CBSI3aHO C TOTJIONIeHneM CBOOOAHBIX panukainoB (ADK) GuoreHHbIM (GeppuUrHapH-
toMm. Taxoke ycraHoriieHo, yto XJI ¢ monom Fe(ll) xmaccumuecknuM Kataau3aTopoM
B peakiun @entona B 5—10 pa3 HiKe, YeM C HaHOYACTUI[AMH OMOTEHHOTO (eppH-
rufputa. B 11e1oM yCTaHOBJIEHO, YTO aKTUBHOCTh HEArperupOBAaHHBIX HAHOYACTHI]
beppuruapuTa BBIIIC, YEM arpeTUPOBAHHBIX, UX KAaTATUTHYECKas aKTHBHOCTH 3aBH-
CHUT OT TUIa (CTPYKTYpPbl) HAHOKPUCTAJUTUTOB.
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AHAJIN3 U TOTOKCUYHOCTHU HAHOYACTHUI

BUOTI'EHHOTI'O ®EPPUT'U/IPUTA

I'. B. Makapckas, C. B. Tapckux, B. I'. [Taxomosa, K. B. [llagpun, FO. JI. ['ypeBuu
KHI] CO PAH, Kpacnospck, Poccus
btchem@mail.ru, kvsh_buffon@mail.ru

MexaHn3M HUTOTOKCUYHOCTH HAHOYACTHI] YaCTO CBS3BIBAIOT C T€HEPUPOBAHU-
eM akTHBHBIX (hopm kucioposa. [Ipeamnonaraercs, YTo BHICBOOOKAAIOIINECS U3 THI-
POKCHJIOB U OKCHJIOB >K€Jie3a MOHBI METaJlIa B3aUMOJICHCTBYIOT C MEPEKUCHIO BOJO-
pona mo MexaHn3my DeHTOHa, YTO MPUBOAUT K HAPYIICHHWIO OajlaHCa aKTUBHBIX
dhopm kucnopoaa (ADPK) u aHTMOKCHUIAHTHOU CUCTEMBI. B psize paboT mokaszaHo, 4To
[IUTOTOKCUYHOCTh HAHOYACTUIl OKCUIOB U TUAPOKCUIIOB JKejle3a 3aBUCUT OT BOCCTa-
HOBJICHHOCTH kene3a. OHa CHUXKAach B PSy MarHeTUT — MarreMHT, TeMaTUT — Jie-
MUAOKPOKHUT. B TO e BpeMsi 0TMEYalIOCh, UTO TIPU PA3TI0KEHUHN TIEPEKICH BOIOPOIA
HAHOYACTHIIBI THJPOKCHIA JKene3a aktuBHee, yeM noH Fe(ll). BepostHo, HeomHO-
3HaYHOCTh d(h(PeKTa HAaHOYACTHII CBsI3aHA HE TOJIBKO C BOCCTAHOBJICHHOCTHIO JKee3a.
B cBsi3u ¢ 3TUM HCclie[0Baii aKTUBHOCTh OMOTEHHOTO (peppUTUIPUTA, OTIHYAIOIIE-
rocsi O COCTOSTHUIO MOBEPXHOCTH. DKCHEPUMEHTHI MPOBOAWIN C HeDpaKLHOHHUPO-
BaHHOW KPOBBIO YEJIOBEKA M OBIKOB, a Takxke rnepdy3upyemMoi nmedyeHbio Kpoic. [lpu
XEMWIIOMUHECIICHTHOM aHaJIM3€ BIMSHHUS HaHOYacTHIl (eppuruaputa (MCXOIHAS
KOHIIEHTpaIus ~ 1 1/1) Ha KHHETUKY reHepanuu JTIoMHHOI3aBUCUMBIX ADK >¢ ekt
B3aMMOJICHCTBHSI PETUCTPUPOBAIIM MPH aHTUTEHHOW aKTHBALKU IN VItr0 KJIETOK Kpo-
BU U 0e3 Hee. B 3TuX 3KcniepuMeHTax ¢ KpOBBIO YeslOBEKa HaOJI0al0Ch BbIpaXKeH-
HOE T0JIaBJIeHHE CrIOHTaHHOU npoaykiuu AD®K HaHouacTuaMu OMOreHHoro (eppu-
rugputa B paspeaeHun 100- u 1000-kparHocTtu. OOpazeln] KOJIOWAHOTO pacTBOpa
HaHoyactul B pasBegeHun 1:1000 ctumynupoan npoaykuuo ADK aHTHreHaKTH-
BUPOBaHHBIMU 1N Vitro kierkamu. HaHodacTib! eppuruapuTa OKa3bplBaad BIUSHUC
Y Ha KHHETUKY TeHepaIliy JIIOMHHOI3aBUCUMBIX ADK aHTUTeHaKTUBUPOBAHHBIMH N
VIlro KJIeTKkaMu KpOBU KPYITHOTO POTaTOro CKOTAa. DTO MPOSBISUIOCH B YBEITHMUCHUH
3HAYCHUH MapaMeTpoB MakCHMyMa WHTEHCHBHOCTH (lyax) 1 oOmero oobema (S) re-
Hepauuu ADK aHTUreHaKTUBHPOBAHHBIMU In Vitro KJIETKaMU MpH J00aBICHUU B pe-
akioHHyto cmech 5-, 10- u 10 000-kpaTHOTO pa3zBeAcHUS KOJUIOMIHOTO PACTBOPA
HAHOYACTHI] OMOreHHOro Geppurnapura. B nepdysuto neuenp 3adbupanu oOT UHTAKT-
HBIX JKUBOTHBIX MO CTaHJIAPTHOM CXeMe IO OOIUM THOTIEHTAI-HATPUEBBIM HApKO-
3oM. O6miee Bpems nepdys3uu cocrapisuio 30 muH. Ha 15-if MuH. B opran BBOJIWIIH
HaHovactuibl (35 mr/m). HecMoTpst Ha 60mb1I0M pa3dopoc B MOKa3aTENsIX XEMUITIO-
MUHECIICHTHON peakIuy HaOJI01aicsi OPTaHHbI OTKJIMK Ha BBEJIEHWUE HAHOYACTHII.
B nesom mokasaHo, 4To BO BCEX MCHBITAHHBIX CHCTEMaX HAHOYACTHUIIBI OMOTEHHOTO
dbeppurnIpuTa 0Ka3pIBalOT CYIECTBEHHOE BIUSHUE Ha 00pa30BaHNE aKTUBHBIX (HOpM
KHCIIOpO/Ia.
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B3ANMOCBSI3b TPO®PWIIA ITOJYIIAPHOU ACUMMETPUH

C AJAIITAIIMOHHBIM ITOTEHIUAJIOM Y IOHOIEHN
O. JI. Mockanenko, A. C. IlynukoB
OI'BHY «HUU meduyunckux npoorem Cesepay,
Kpacnospck, Poccus,; gre-ll@mail.ru, Pulik_off@mail.ru

ApnanTanus mo3BoJiIeT MOJJAEPKUBATh MOCTOSHCTBO BHYTPEHHEN Cpefibl, yBe-
JUYUBATH MOIIHOCTh TOMEOCTATUYECKUX MEXaHU3MOB, OCYILIECTBISATh CBA3b C BHEIII-
HEel cpefol W TO3BOJISIET YJEPKUBATh CYIIECTBEHHBIE NapaMmeTpbl OpraHu3Ma
B (u3MONIOrMUEecKUX TMpejenax, OOeClNeYMBAIOIIUX CTAOMIBHOCTh  CHUCTEMBI
(3. H. Baitnep). UccnenoBanne O. B. SIkyOeHKO BBISIBUIIO OTACIbHBIE B3aUMOCBSI3U
MICUXOJIOTUYECKUX 0COOCHHOCTEH CTYJIEHTOB C IOJIOM, BO3PACTOM M THUIIOM TEJIOCIIO-
KEHUSI, @ TAKXKE BIUSAHUE JUYHOCTHBIX YEPT MEPBOKYPCHUKOB HA YCHEITHOCTh UX CO-
IHAIBHOM aJlalTalluk U BET€TATUBHOU YCTOMYMBOCTH.

[enb: n3yunTh NpoduiIs MOTYIIAPHONH aCUMMETPUN W aaNTallMOHHBIA TTOTEH-
[[MaJl y FOHOLIEH B YCIIOBUSIX PAJAMOAKTUBHOTO 3arpsI3HEHUSI OKPYKAOIIEH CPEJIbI.

Hamu mpoBeneHo oOcienoBanue 124 roHOIIEH, POAMBIIMXCS W BBIPOCHINX
B I'. J)Kene3Horopcke, OTHOCSIIEMYCSI K CaHUTApPHO-3AIMTHON 30HE HAOIIOICHUS
I'XK, mMerogamu pacuera agantandoHHoro notennuana (All) cucremsl kpoBoOOpa-
meHus no P. M. baeBckoMy, MOTOPHBIX U CEHCOPHBIX aCUMMETPUN 10 PEKOMEH/1a-
unu H. H. bparunoit. FOHowen pacrpeensuii Ha TPYIbI 10 BEIPAKEHHOCTH MPABO-
JIATEPAJIbHOCTU U C YYETOM KOHCTUTYLMH 110 Pruc-Ai3eHky.

VY 88,18 % roHomIel BBISIBJICHO HAMpPsDKEHHE MEXaHU3MOB aganTaiud, y 3,64 %
PETUCTPUPOBAIACH HEYIOBICTBOPUTENbHAS afanTanus u Toiapko y 8,18 % ot obmiero
KOJIMYECTBa 00CIIelyeMbIX IOHOIIEH — yIOBJIETBOPUTENbHAsA ananTtauus. Peseps cep-
JICYHO-COCYJIUCTON CUCTEeMBI, ompeaenseMbli uHaekcom Pobuncona (UP), B oOmieit
Koropte roHomed r. JKenesHoropcka CBUAETEILCTBYET O CPEAHEM YPOBHE pe3epBa
CepJIeYHO-COCYAUCTON cucTeMbl. CoriacHO (PU3NYecKoil KOHCTUTyluH, Bektop HP
yIIy4qIIanacs OT MMKHUKOB K HOPMOCTEHHUKAM W aCTEHHKAM, CBUACTEILCTBYS O HU3KOM
U CPEHEM YPOBHE PE3EPBOB CEPACUHO-COCYIUCTON CUCTEMBI.

Ananu3 npoduis MOMYyHIApHOM acCHMMETPHHM OpraHu3Ma IOHOIIEH MOoKazal,
YTO YJOBJIETBOPUTEIbHAS aJlaliTallis OTCYTCTBYET y IOHOIIEH JieBOJIaTepaibHOTO TH-
na (1-s rpymnmna), NpuxoauTcs Ha OOJBIIYIO TOJIOBUHY FOHOIIEH CMEIIaHHOW TPYTIIIbI
(2-1 Tpymma) ¥ HECKOJIBKO MEHBIIYO MO KOJIMYESCTBY FOHOIICH IPYIITY C MpaBoJiaTe-
pansHbIM (heHOoTHIIOM (4-51 Tpymna). HanpspkeHue MexaHu3MOB ajanTaiuu y FOHO-
meit 1-i1 rpynnsl cocrasisger (8,11 %), y 2-it rpynnst (35,13 %), y 4-ii rpynmsl
(56,76 %). V 1onomeii 1. JKene3Horopcka B 11€JI0M HEYIOBJICTBOPUTEIIbHAS ajanTa-
IS OMIPENEIIACTCS TOJIBKO y JIEBOJATEPATLHOTO U CMEIIAHHOTO (DEHOTHUIIOB, HAIPS-
KEHUE MEXaHU3MOB aJIaNTallui HanboJiee BLICOKOE Y MpaBoiaTepaIbHOTO (DEHOTHTA,
YIOBIIETBOPUTENbHAS aaNTalus Mpeodiiagana y I0HOMEH CMEeIaHHoro Tumna QyHK-
[MMOHATBHONW MEXIOTyIapHo acummeTpun. [IpaBonaTepaibublii peHOTHIT TOaBEP-
KEH BO3JICHCTBUIO PAIUAIMOHHOTO (JOHA C HAMPSHKEHUEM MEXaHU3MOB aJIallTallUH.
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OEHOTHITI U COCTOAHUE PECIIUPATOPHOI'O B3PBIBA MOHOIIU-

TOB Y BOJIBHBIX PAKOM ITOYEK
A. B. Momes, A. A. CaBuenko, A. I'. bopucos, A. A. Moaectos, U. . ['Bo3neB
OI'BHY « HUU meduyunckux npoorem Cesepay
KI'FY3 «Kpacnospckuii Kpaesou KIuHUYeCKUll OHKOI02U4ecKull OUCnancep
um. A. U. Kpwiocanosckoeo», Kpacnospck, Poccus
impn@impn.ru, priem@onkolog24.ru

[enbro uccnenoBanus SIBUJIOCh U3y4eHHE OCOOEHHOCTH B3aUMOCBS3U (PEHOTH-
MUYECKOTO COCTaBa MOHOIIUTOB C UX YPOBHEM PECHUPATOPHOTO B3pbIBAa Y OOJIbHBIX
pakom nouek (PIT).

O6cnenoBanbl 60oabHbIe PII (T3NOMO, CBETIOKJIETOYHBINM THIT) B BO3pacTe
40-55 ner no xupypruueckoro jedenus (N = 73). B kauecTBe KOHTPOIBHOU TPYIIIBI
ObLI0 00CIIeIOBAaHO 83 MPAKTHUYECKHU 37]0POBBIX YEIOBEKA aHAJIOTMYHOTO BO3PACTHO-
ro auanaszoHa. MccrnemoBanue ¢eHOTHIIA MOHOITUTOB KPOBH IMPOBOJUIN METOJOM
MPOTOYHOM IuTOMEeTpun. VccnenoBaHne MHTEHCUBHOCTH PECIUPATOPHOTO B3PhIBA
MOHOIIMTOB OCYIIECTBIISIIU Yepe3 OMNpeieJICHUE aKTUBHOCTHU JIIOIUTCHUH- U JIFOMU-
HOJI-3aBUCUMOM CIIOHTAHHOW M 3UMO3aH-UHAYLIUPOBAHHON XEMHUIFOMUHECIICHLINH.

VY 6onpubix PIT kommuectBo CD14"CD16 - u CD14"CD16"-MOHOIIMTOB HE OT-
JTUYAeTCsl OT YPOBHS KOHTPOJIBHOUM Tpynmbl. B TO e BpeMsi pOLeHTHOE U abCOTIOT-
HOE Cojep)KaHue CD14IOWCD16+-MOHOHI/ITOB CHIKeHO. Y 0onbHBIX PII cHMXEHO OT-
HOCHUTEJBLHOE KOJIMYECTBO MOHOIMTOB, skcnpeccupyromnmx HLA-DR-penenrtop, HO
MOBBIIIEHO MPOLEHTHOE U aOCOJIOTHOE COJEPKaHME MOHOILIMTOB C 3KCIpEecCcHei
CD64. OtnocurensHslil yposenb HLA-DR'CD64 " -MOHOIUTOB B KpOBH 6071bHBIX T1P
CHUKEH OTHOCUTEILHO KOHTPOJIbHOTO ypoBHs. [Ipu PII Bce moka3arenn cnoHTaHHOU
JOLUT€HUH-3aBUCUMON XEMUIIOMUHECHIEHIIMM COOTBETCTBYIOT KOHTPOJILHOMY M-
nasony. [lnomans mox KpuBOM 3MMO3aH-MHAYLMPOBAHHOM JIIOLMI€HUH-3aBUCUMOU
XEMUITIOMUHECIICHIIN MOHOITUTOB TPU OHKOMATOJIOTMHM CHIIKEHA, 4YTO, COOTBET-
CTBEHHO, ITPUBEJIO K MOHMKEHUIO MHICKCA aKTUBAIIMU TAHHOTO THUIIA XEMHIJIFOMUHEC-
neHTHou peakiuu. Kpome toro, y 0onbubix PII cHMXKeH MakcHMyM MHTEHCHBHOCTH
W IUIOWIAJb IIOJ KPUBOW CHOHTAHHOW M 3UMO3aH-WHAYLIMPOBAHHOM JIFOMUHOJ-
3aBUCUMOI XxemutroMuHectieHnu. C MOMOIIbI0 KOPPENISIIMOHHOTO aHaIi3a BhISBIIC-
Hbl OCOOEHHOCTH B paCHpe/elieHNd MHTCHCHUBHOCTH PECIMPATOPHOTO B3phIBA IO
cyoronynsnusiM MOHOIMTOB: mipu PII cHMXkaeTcss akTUBHOCTH PECIHPATOPHOTO
B3pbiBa B MoHouUTax ¢ (enorunom CD14'CD167, HO HOBBIIIAETC B MOHOLMTAX
¢ ¢penorunom CD14'CD16" u CD14""“CD16". Mono6Hoe nepepacnpeaeicHue Mo-
KET OBITh CBSI3aHO C IMOBBIIMICHUEM POJHU JAaHHBIX CyONOIMYJISIIMII MOHOLIUTOB B UM-
myHormarorenese PII.
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JAHAMWYECKHUE PEXXUMBI TONYJISIIUOHHON MOJIEJINA,

YUYUTBIBAIOIIEN D®PEKT OJIJIA
I'. IT. HeBepoga, P. I'. Xnebompoc
HUncmumym asmomamuxu u npoyeccos ynpasnenus /[BO PAH, Braousocmoxk, Poccus

KHI] CO PAH, Kpacnospck, Poccus
galina.nev@gmail.com, olikru@yandex.ru

B nannoit pabote uccnenyercs TUCKPETHBINA aHanor mozenu baspikuna, onu-
CBHIBAIOLIEH JUHAMUKY YMCIEHHOCTH MOIYJSUUH, B KOTOPOM MHPOLECCH BOCIPOMU3-
BOJICTBa MoguuHAIOTCS npuHuuny Ommm. Dddexkr Omam 3akioyaeTcss B TOM, UTO
CYLIECTBYET ONTHUMAJIbHAS IUIOTHOCTh HOMyJsinuu. IIpoBeneHO aHanMTHYECKOE
Y YHCIICHHOE UCCIIEI0BAaHME JaHHOW Mojend. [loka3aHo, 4TO B pEKYpPEHTHON MOJe-
JIY, TaK K€ KaK U B HEMPEPHIBHOM, BO3ZHUKAET OMCTAaOMIIBHOCTh. B cucteme B o0actu
OMOJIOTUYECKH 3HAYUMBIX MapaMeTPOB COCYIIECTBYIOT JIBa YCTOWYMBBIX DPEILICHUS:
TpUBUAJILHOE U HETpUBHANIbHOE. [l0Ka3aHO, 4TO HETPUBUATBLHOE PAaBHOBECHE TEPSET
YCTOMUYMBOCTh MO ciieHapuio DeiireHdOayma. Tuim 10CTUraeMoro acUMITOTHYECKOTO
pexuMa, a MMEHHO MOMNYJsLUsS BbIMPET WM OyAeT OJaromnoiayyHO pa3BUBAThCH,
ONpeaeNsieTcsl HayalbHOW YUCIEHHOCThIO monyssinuu. da3zoBoe mpocTpaHCTBO cH-
CTEMBI pa3JeseTcsl MOBEPXHOCTbIO, COOTBETCTBYIOLIEH KPUTUUECKON UYMCICHHOCTH
MONYJISIUY, Ha JBE€ 4acTU. [NIOTHOCTh HUXKE KPUTUYECKOW — ATO IJIOTHOCThH CTOJb
HU3Kas, 9YTO OCOOHM dYale IMOrudaroT, yeM BeTpedaroTcs apyr ¢ apyrom. CooTBer-
CTBEHHO, IEpPEX0]l Yepe3 KPUTUUYECKYI0 YHUCIEHHOCTH (TUIOTHOCTh HHMKE KpUTHYE-
CKOW) MPUBOJUT K BBIPOKICHUIO MOMYJISALINH.

[IpoBeneno wuccienoBanne MoaudUKauu ypaBHEHUs ba3blkiHa, MO3BOJISIO-
me yuuthiBaTh auddys3uto (mepepacnpenereHne, pacceiieHre), UCKIIOYAIOIIyIo
MIOJIHOE BBIMUPAHUE CUCTEMBI. Takasi MOZesib O3BOJISIET U3y4YaTh JUHAMUKY YHCIIEH-
HOCTH «HE3aMETHBIX» MOMYJISUUNA, KOTOPbIE KUBYT HEOOJbIIMMU Tpynnamu. Pazmep
TaKuX TPYII OOYCJIOBJIEH TEM, YTOOBI KaXJ0W 0cOOU XBaTajio HEOOXOAMMBIX s
KU3ZHENIEATEIIbHOCTH PECYPCOB, MIPU 3TOM IJIOTHOCThH IPYIIIBI B UEJIOM JAOJDKHA OBITH
JOCTATOYHO MaJOW, 4TOOBI HE MPUBJIEKATh XUIIHUKOB. [IpoBeieHO CpaBHEHUE TUHA-
MHUYECKUX PEKUMOB JABYX NPEIOKEHHBIX Mojenen. [lokazaHo, 4To B pszne ciiydacs
CUEHApHUIl pa3BUTHSA TMOMYJALMH ONPEAENSIeTCS HE TOJbKO HayaJlbHOM YHCIEHHO-

CThIO, HO M 3HAYCHUAMU I[eMOI‘pa(bI/ILICCKI/IX ImapamMcCcTpoOB.
Hccnedosanus nposedenvl npu gpunarncosoii nodoepicke PODU (npoexm Ne 16-31-50035).
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AYTODPATUA U CEHUWIBHOCTD B AJJAIITAIIUU K CTPECCY
H. A. OnbxoBckuit
Kpacnospckuii puruan @I'BY «I emamonocuueckuti HayyHulll YyeHmp
Munucmepcmea 30pasooxpanenust Poccuu», Kpacnospck, Poccus

HenocraTok pecypcoB 1 pyHKIMOHUPOBAHUS OMOIOTUYECKUX CHCTEM B KC-
TpPEeMaJIbHBIX YCIOBUSX UHIYLIUPYET JIBE META0OIUUYECKH MPOTUBOIIOIOKHbBIE CTpaTe-
MM TPUCTIOCOOJICHUSI — «PE3UCTUBHYIO» CTPATETHI0 aKTUBHOTO IMPOTHUBOACHCTBUS
1 00pbOBI 32 BOCCTAHOBJICHHE JIOCTYNa K OTpaHMYEHHON pecypcHOil 6ase, mubo «To-
JICPaHTHYIO» CTPAaTEeTHI0 OTKa3a OT MPUTA3aHUN AKTUBHOTO (HYHKIMOHUPOBAHMS
Y TIOJIABJICHHE META0O0JUYECKUX 3ampocoB. AyTodarus kak (peHOMEH MOoIaep KaHUs
KU3HECTIOCOOHOCTU 3a CYET MCIOJIb30BAHMS BHYTPEHHUX PE3€PBOB U CEHUIIBHOCTD
KaK KOHCEPBATHU3M DIUIECHETUYECKU 3AKPEIJIEHHBIX PEAKUUNA C OTKa30M OT PEmnpo-
NYKTUBHBIX PUCKOB UMEIOT BAXXHOE 3HAYCHUE B MEXAHU3MaxX aJalTaluy U MPOTUBO-
JEUCTBUA 3allpOrpaMMHUPOBAHHOM cMepTH. [ 'eTepOreHHOCTh YCI0BUN (PYHKIIMOHUPO-
BAHUS OTACJIBHBIX AJIEMEHTOB CHCTEMBI UMEET KIIFOYEBOE 3HAYECHUE JJISI BOBJICUEHUS
OTJEJIbHBIX BHYTPHUKJIETOYHBIX CUTHAJIBHBIX KAaCKaJOB WM MEXKIETOYHBIX B3aUMO-
JIEUCTBUN B TIPOLIECC «IIPUHSATHUS PEIICHUS» O CTpaTrerundeckoM Bbibope. KoHkypen-
Ul MEXy OTACJIbHBIMU CTPYKTYPHBIMH KOMIIOHEHTaMHU MOBBIIIAET OOIIYI0 YCTOM-
YUBOCTh CHCTEMBI 32 CUET IepepachpeeneHns cyOCcTpaToB U KHUCIOpoaa OT THUIIO-
OMOTUYECKHUX TOJEPAHTHBIX 30H K 3JIEMEHTaM, BbIOPABIINX PE3UCTUBHYIO CTPATETHIO.
CeHWIIbHOCTh, B CBOIO OYepe]lb, MPEMSATCTBYET M30BITOYHOU mposnudepanuu U ma-
JTUTHU3aMd. MOJeKyJIspHbIE MEXaHU3Mbl pPa3BUTUSL ayTodarud W CEHWIbHOCTH
MMEIOT KaK CXOXKH€, TaK W pas3jInyHble MyTH peau3aluu, HO B 000UX clydasx Io-
JABJISIOT MPOLECChl anonTo3a. M3ydeHue peryiaropHbIX MEXaHU3MOB ayTo(arvu
Y CCHUJIBHOCTH B MPOILIECCAX PE3UCTUBHOM M TOJICPAHTHOM CTpPATETHM aJanTalyu
OMOJIOTUYECKUX CUCTEM IO3BOJIUT pa3pabOTaTh TAPreTHbIE MHCTPYMEHTHI yIIpaBJe-
HUS U MIPEAYNPEXICHUS «CPBIBA» MPUCIOCOOUTENBHBIX PEAKIUH.
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OLIEHKHU IPUPAIIEHUS NTHTEHCUBHOCTHU COTPSICEHUM
T'PYHTOB OT CEHCMHUYECKHUX BO3JIEVICTBUI

JJIA ITPOTS’KEHHOI'O OB BEKTA
A. C. ITanun, C. A. Tleperokun, U. P. Xynobepaun
Cubupckuii ¢hedepanvhulil ynusepcumen, UHcmumym uniceHepHou Gu3uKku u paouodneKmpoHuKu
Kpacnospck, Poccus, sacha_panin@mail.ru

HccnenoBanue MOCBAIIEHO MOIUM(DHUKAMK METOJMKH OLEHKH MpUpaAlICHUS
MHTEHCHUBHOCTHU COTPSICEHUM TPYHTA OT CEMCMUYECKUX BO3IAEHUCTBUI ISl U3y4aeMOIo
MPOTSHKEHHOTO 00bEeKTa ypOaHM3UPOBAHHOM TeppuTopun. bazoBas MeToanKa BKIIO-
yaet nposegeHue MIIB, noctpoeHne nHKXKEHEPHO-TEOJIOTHYECKUX MOJIEIIEN T€OCPEIbI
Y BBITIOJTHEHHE PACUETOB HA OCHOBE METO/1a CEMCMUYECKHX KECTKOCTEH.

B pabote mnpemioxkeHO YCOBEPIICHCTBOBAHWE TEXHOJOTUH WHKEHEPHO-
CEHMCMOJIOTUYECKUX U3BICKAHUM 110 YTOUHEHHUIO CEMCMUYECKOM OITACHOCTH U CEUCMHU-
YECKOMY MUKPOPaHOHUPOBAHUIO HA OCHOBE ITOJIEBBIX U3bICKAHUM.

TexHosorus HampapjieHa Ha PEUIEHUE CIAEAYIOUIUX MPUKIAIHBIX 337a4. yTOU-
HeHue cericmuueckoit onacHoctd (¥YCO) u nmpoBeeHne CEHCMUYECKOTO MUKPOpaiio-
nupoBanus (CMP). TloneBbie 3KCIIEPUMEHTAIBHBIC HCCIICIOBAHUS BBITIOIHINCH Ha
MPOTSKEHHOM OOBEKTE B COOTBETCTBUM C TEXHHUYECKUMH TPEOOBAHUSIMU K MPOU3-
BOJICTBY paOOT MO OIEHKE CEHCMUYECKON OIMAacCHOCTH, MPUHATHIMH B Poccuiickoi
denepauum.

B xone BbIMONMHEHUS SKCIEPUMEHTAJIbHBIX UCCJIEIOBAHUNM MPOBEJICHBI MHIKE-
HEPHO-CEHCMOJIOTUUECKUE U3bICKAHUS JIJISl MPOTSHXKEHHOU YpOaHU3UPOBAHHON TEpPH-
TOPUU BTOPOTO MYCKOBOTO KOoMILIeKca 00bekTa «CTPOUTEILCTBO U PEKOHCTPYKITUS
aBTOMOOHMJILHOMN JOPOTH.

[To pe3ynbraram uccienoBaHU pa3padOTaHbl U alPOOUPOBAHBI SJIEMEHTHI MO-
TU(OUIIMPOBAHHON METOIMKH JUTSl TPEX MYCKOBBIX KOMIUIEKCOB 00bekTa «CTpOUTEIb-
CTBO M PEKOHCTPYKITUSI aBTOMOOHIIBHON JJOPOTUY.

Ha ocHOBe mosieBbIX M3BICKAHUM TMOJTYYEHBI CPETHUE OLIEHKHU CKOPOCTEU Mpo-
JIOJIBHBIX U MOIMEPEYHBIX BOJIH JJI1 MU3y4YaeMbIX WHKEHEPHO-TEOJIOTHNYECKUX DIIEMEH-
TOB. BBINONHEHBl OLEHKH CEHCMHYECKOIO pEXHMa paloHa, BKIFOYAKOLIETO
100-kuI0MeTpOBYIO 30HY BOKPYT MPOTSHKEHHOMN TUIOIIAIKH.

C y4eToM MHKEHEPHO-T€OJOTUUECKUX MOJIEeH U TaOJIUYHBIX JaHHBIX COCTaB-
JeHbl cericMoreonorndeckue moaenau (CI'M) obbekta. CocTaBiaeHO IS KaKIOW BBI-
neneHHou 30Hbl CI’M MOCHIOWHOE ONMMCaHue MIOTHOCTEHW, MOIIHOCTEN U CKOPOCTEMN
WHXKEHEPHO-TEOJIOTMYECKUX CIIOEB.

YTouHEeHHE CeMCMUYECKONW OMAaCHOCTH MPOU3BOACTBEHHBIX IJIOINIAI0OK BBIMOJI-
HEHO METOJIOM BEpPOSITHOCTHOrO aHaiu3a cercMmuueckoi onacHoctu (BACO) Ha oc-
HoBe Meromauku OCP-97 (Uucturyr ¢usuku 3emumu PAH; npodeccop, a. .-Mm. H.
B. H. YioMoB) ¢ npuMeHeHueM nporpammHoro komruiekca EAST-2003.

[To pe3ynbraram yTOYHEHHUS CEHCMHUYECKOM OMACHOCTH IMOJYYEHBI OLICHKH WH-
TEHCUBHOCTU COTPSACEHUM B MPUBSA3KE K 'PyHTAM BTOPOW KATETOPUU MO CEHCMHYE-
CKHMM CBOMCTBaM ISl TPEX MMYCKOBBIX KOMIUIEKCOB.
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BJIMSHUE HOPMOBAPUYECKOMN U THCTOTOKCUYECKOM
I'MITOKCHM IN VITRO HA U30JIMPOBAHHYIO IEP®Y3UPYEMYIO

ITEYHEHD KPbICBI

B. I'. [TaxomoBa, A. I1. Pynenko
KHI] CO PAH, Kpacnosipck, Poccus, vgpakhomova@mail.ru

OueHka mapamMeTpoB opraHa B OMOJIOIO-TEXHUYECKON CHUCTEME, HCIBIThIBAIO-
IIEr0 COCTOSIHUE TUIOKCHUH, MO3BOJISIET UCKIIOUUTh PETYIATOPHYIO CIIOCOOHOCTD Iie-
JIOTO OpraHv3Ma U BBISIBUTb OCOOEHHOCTH METabOJM3Ma HEMOCPEACTBEHHO IMEYEHU
U €€ CIIOCOOHOCTh aBTOHOMHO MOJIZIEPKUBATh TOMEOCTa3 B YCIOBUSIX THCTOTOKCHUYE-
CKOM ¥ TUI00apUYECKON THIIOKCHUH.

Oco0eHHOCTH peaklud OpraHa Ha pPa3HbIe BHJIBI THIOKCHU MOTYT TOBOPHUTH
0 pa3IMYHBIX MEXaHU3MaX Pa3BUTHS TMIIOKCUU HA KJIETOYHOM ypoBHE. B Haieil pa-
00Te MBI CPABHUBAIH BIMSHAE HOPMOOAPUIECKON U TMCTOTOKCHYECKON THITOKCHH N
VItro Ha M30JIMPOBAHHYIO MEPPY3UPYEMYIO TIeueHb KPbIChl. OpraHbl KMBOTHBIX OBLIH
pasnesneHsl Ha Tpu rpynmbl. ['pymnmna 1 (KOHTpoJibHAS) — OpTaHbl ObLIM B3ATHI OT WH-
TaKTHBIX JKMBOTHBIX, Nepdy3usi mo cTaHgapTHo cxeme. ['pynmna 2 (HopMobOapuye-
CKasl TUIIOKCHS1) — opraHsl nepdy3upoBanu cpenaoit 14 % xucnopoaa u rpymnmna 3 (Tu-
CTOTOKCHUYECKasi TUTIOKCHSI) — B KOTOPOI BO BpeMms nep(y3un OpraHbl MOABEPTAIUCH
BO3JICWCTBHIO XJIOpHJIa KOOAIbTA.

Ncxoas U3 HaMX JaHHBIX, 00€ KCIEPUMEHTAIbHbIE MOJIEIN TUIIOKCUHU OpTra-
Ha MPUBOJAT K MOBBIILIEHUIO COCYIUCTOIO COMPOTUBIICHHS B OpraHe. Ba3okoHCTpUK-
TOPHOE JICUCTBHE XJIOPHUIA KOOAIbTa IPUBOJIUT K BBIPAKEHHOMY COCYAUCTOMY Cra3-
My B MOMEHT €ro BBEJIEHHS, YTO CIIOCOOCTBYET YCHUJIEHHIO T'MIOKCHYECKOTO JIeil-
CTBHSI.

AHanu3upys 1aHHbIE, MOXKHO BBIICIIUTh OTAEJbHBIE IEPUOJbLI PA3BUTHS TUIIO-
KCUYECKOTO COCTOSIHMS OpraHa, HaXOsIIErocs B OMOJIOrO-TEXHUYECKOW CHUCTEME.
Ha6nrogaembie meproisl UMEIOT MPOJOIKUTENBHOCTD TIopsaka 40 muH. [lepBsiii ne-
pPHOJI CBSI3aH C BBEICHHEM XJIOpUA KOOAJIbTa, B PE3YJIBTATE YETO MPOUCXOIUT PE3KOE
MOBBIIICHHUE JABJICHHS NEPPY3NOHHON Cpellbl COBMECTHO C YBEITUYEHHUEM CKOPOCTH
BBIX0/1a MOYEBHHBI. CIIEIYIOMINI MEPUOJ XapaKTEPU3YETCsl CHIKEHUEM BBIXO/1a MO-
4YeBUHBI U mepdy3noHHoro namieHus. [Ipu mocnemnyromeM pacciabieHUd COCYI0B
MPOUCXOJIUT YBEJIMUECHUE CUHTE3a MOUEBUHBI IPAKTUUYECKH B 2 pasa.

OTH BBIBOJBI KOCBEHHO MOJATBEPKIAAIOTCSA PE3YJIBTATAMH OIPEAEIICHUS CKOPO-
CTH BBIJICTICHUS KAJIMS TTEUYEHBIO KPBICHI B YCIOBUAX TIEpPy3UH.
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JJIOMUHECHEHIUA BBICIIUX I'PUBOB — PEAKIIUA

HA D9KCTPEMAJIBHBIE YCJIOBUSA
A. IL. ITy3sips, C. E. Mensenena, B. C. bonnapp
HUBED CO PAH
KHI] CO PAH, Kpacnospck, Poccus,
apuzyr@mail.ru

Beicimme rpulbl (6a3uIMOMHUIIETBI) — BBICOKOOPTaHW30BaHHAsS OMOJIOTHYECKast
cucteMa. B npupose miaoioBoe Teno SBIASETCsS NPOAOIKEHUEM TPUOHUIBI U COCTAB-
JsieT ¢ Hel enuHoe 1enoe. OJHAKO BBIACHUTH PEAKIUIO0 TAKUX OPTraHU3MOB Ha KaKOM-
an00 BHEMIHMM (haKTOp NpeACTaBiIeTCs 3aTPyIHUTENbHBIM. ['pub He Moxer yOe-
’KaTh, I0JIaTh 3BYKOBOW CUTHAJI WJIM TIPOSIBUTH OTBET B JIIO0OOM ApyroM Buje. Mckiro-
YEHUEM SIBJISIFOTCS CBETSIIUECS BhICIUE TPpuObl. Eciau cuuTaTh, 4TO JIFOMHUHECICHT-
HBI CUTHAJI OTPAXKaeT COCTOSIHUE Tprba, TO €ro U3MEHEHUE SIBIISIETCS] OTKIMKOM Kak
Ha BHYTPEHHHE MPOIECCHI, TAK M HA BHEIIHHE Pa3IPAXKUTENIA. DTO MOATBEPKIACT
OOIIEn3BECTHBIM (PAaKT — CBEUCHHUE JIPEBECHUHBI, MOPAKEHHON MUIICTUEM apMUJILIISI-
puii. B HopMe JipeBecrHa, Ha KOTOPOM BBIPOCIM IIJIOOBBIE Tena, HE cBeTUTCA. OnHa-
KO €CJId HapyIIUTh €€ IEJIOCTHOCTh, TO Yepe3 5S—7 4 B TEMHOTE MOKHO YBUJIETh CBe-
YEHHUE 3€JICHOTO I[BeTa. JTO HE YTO MHOE, KaK peaKIys OpraHu3Ma rpuda Kak MUHH-
MyM Ha CleAyromue (paKkToOpbl: MEXaHHMYECKOE MOBPEKICHUE MUIICTUS, N3MCHCHHUS
BJIQYKHOCTH, Ta30BOTO COCTaBa M TeMIIepaTyphl. Peakiiueii SBIseTCsS yBEIMUYCHUE WH-
TEHCUBHOCTU METa00JIM3Ma, YTO COMPOBOXKAACTCS OnomtoMuHecteHuueit. [logqoOubIi
OTKJIMK HAOJIOMAeTCS W MPH W3YYCHUU KYJIbTYp MHIIEIHS OTNCHKAa B JaOOPAaTOPHBIX
UCCIIeTOBAaHUSIX.

MO0>XHO BBICKa3aTh COMHEHHUE, YTO €JUHCTBEHHBIN MPUMEpP SBISIETCS HCKIIO-
yeHueM u3 ofmiero npasuia. K coxaneHuro, OOJBITMHCTBO JIIOMUHECIIEHTHBIX TPU-
OOB pacTeT B TPONUKAX M MX M3YUYCHUE SBJSETCS HEAOCTYNHBIM it Hac. OIHAKO
M3y4aTh BIUSHUE BHEITHUX (PAKTOPOB MOKHO Ha KYJbTYypaX MHIICNIUS TaKUX TPUOOB.
Perucrpanus JIOMHHECIICHTHBIX CUTHAIOB KyapTyp Neonothopanus nambi, Armillar-
ia borealis u Panellus stipticus mokasana cienyroiiee: a) B COCTOSHUU «YCIIOBHOTOY
OTCYTCTBUS M3MEHEHMM BHEHTHUX (PAaKTOPOB MUIIECTUN MMEET CTAallMOHAPHBIA YpO-
BCHb CBECUCHUS, ONIPEACIIIEMBI BPEMEHEM POCTa KYJIbTYPhI, U HE 3aBHCHUT OT BpeMe-
HU CYTOK; O) HE3HAUMTEIbHBIE W3MEHEHHS TEMIIepaTyphbl, BIQXHOCTH M COCTaBa
OKPYXKAIOIIET0 BO3AyXa WM MEXaHWYECKHE BO3JICUCTBHS TPHUBOAAT K OBICTPOMY
YBEJIMYCHHUIO YPOBHS CUTHAJIA; B) YBEIIMUCHHUE JTFOMUHECIICHIIUN, BRI3BAHHOE pa3ipa-
YKEHHEM JIOKaJIbHOM 00J1aCTH, TIepeaeTCs Ha OCTAIbHOW MUIIEIHIA.

Takum 06pa3om, perucTparis JIOMUHECIICHIINH TT03BOJISIET OIICHUBATH OTKIIUK
OpraHu3Ma Ha BO3JCHCTBUE BHEUIHUX (PAKTOPOB, a aMIIUTYJ/la U KUHETHKA CUTHAJIa

MOIKCT ABJITHCSA KPUTCPHUCM BO3,Z[€I>’ICTBI/I5I IKCTPEMAJIIBHOT'O (baKTopa.

Hccnedosanus vinonnervl npu 4acmudHou YUHAHCOBOU NOOOePIICKe 3a CUen CPedCm8 20C-
VOApCmMEeHHo20 3A0aHUus HA NposedeHue @GyHoameHmanvHovlx ucciedosanuti PAH (npoexm
Ne 0360-2014-0006) u Ilpoepammer CO PAH Ne 1.2 «Uumecpayus u passumuey» (npoexm
MNe 0360-2015-0003).
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W3MEHEHHUE COCTOsHUSI OPTAHU3MA Mb!'IHEI?'I
C OKCIIEPUMEHTAJIBHOM OITYXOJIBIO ITIOJ AEMCTBUEM

CBEPXBBICOKOYACTOTHOI'O U3JIYUEHHUA
B. @. IIssauxkoB, O. B. KprokoBa
Cubupckuii ghedepanvhulil yHusepcumem
KHI] CO PAH, Kpacnospck, Poccus
shymer@bk.ru

W3mMeHeHue npuBBIYHOTO JIJIsl OpraHU3Ma Juana3zoHa JedcTBUs (pakTopa oKpy-
MKAFOIIEH cpelpl TPUBOAUT K PA3BUTHIO CTpecC-peakiuu. B CBSA3M ¢ 3TUM SBISIETCS
aKTyaJbHBIM OIpefeneHne GU3NOJOTUYECKUX U OMOXMMHUYECKUX MPEEoB ajanTa-
MM B WU3MEHSIONINUXCS YCIOBUSAX CYIIECTBOBAHMS, OCOOCHHO TPH MATOJIOTHYECKUX
cocTosAHUsAX. CylIecTByeT HEMaJIO HKCIIEPUMEHTAJIbHBIX MOJENIEH OMyXOJei, KOTOo-
pble Jal0T BO3MOXHOCTH BBIICHUTH W3MEHEHMS, MPOUCXOJSIINE B OpraHU3ME IpU
OHKOJIOTUYECKUX TAaToJOruaX. AcHuTHas kapuuHoMa Opnuxa (AKD) sBisercs
HanboJiee pacIpOCTPAaHEHHOW MOJIENBIO U TO3BOJISIET B KOPOTKHUE CPOKU HAOJIOIATH
pa3HbIe CTaJNM PA3BUTHS OIYXOJIEBOIO MPOILECCa.

B pabote ompenensiiii TMHAMHKY POCTa OMYXOJH M JKUBOTHBIX C OIYXOJIBIO
nox nercrsueM OMU CBU.

Mbiiiam mpuBuBamd BayTpuopomuaao AKD (3-10° kir./mi). [Uist OleHKH BO3-
JEeUCTBUS HA MBIIICH-PEIIUITUEHTOB JICKTPOMArHuTHOro u3nnydenus (OMU) ucnosib-
3oBam CBU-ycraHoBKy, paboTaroutyo Ha gactore | I'Tr, ¢ ITITD 70 MxBr/cm?. XKu-
BOTHBIX OOJy4yaiau €XelHEeBHO, o 1 vacy. KieTku acuuTHON KapUuHOMBI Dpiuxa
3abupanu Ha 7-¢, 9-¢, 11-e u 13-e cyTku pocta onyxonu. B cycnensuu AKD npoBo-
JIWTA TIOJICYET OOIIEeTo YKclia KJICTOK U COOTHOIIEHHUS YUCIA KUBBIX U MEPTBBIX 10
OKpacKe TPUIIaHOBBIM CUHUM. Ha Ma3kax OmyXoJeBbIX KJIETOK MOJICUUTHIBAIA KOJIU-
YECTBO KJIETOK ¢ MOP(OJIOTUYECKH U3MEHEHHON KJIETOYHOW MeMOpaHoii (01e00uHT).
Ha okpamieHHbIX Ma3Kax KpOBU ONPEAEISUIM COOTHOIICHUE JIEMKOIUTAPHBIX 3JIEMEH-
TOB M pa3Mep IPUTPOLIMTOB € mocTpoeHneM kpusoi IIpaiic-/xoHca.

[Tpu Bo3aeiictBun MU CBY nabmonanu ymenblenue yucia kietok AKD
B CYCIICH3MH, a TAKKE CHIDKEHHUE MPOIEHTA MOTUOIMINX KJIETOK OTHOCUTEIHHO KOH-
TPOJLHOM TPyNIbl, OCOOEHHO B MEPHUO], AKTHUBHOTO AEJIECHMS OIyXOJIEBBIX KIIETOK.
B KOHTpOJIBHOM IpyIIie U3MEHEHUE YKCiia KIETOK ¢ MOP(OIOTHYECKUMH MPU3HAKA-
MU 0J1e00MHTa COOTBETCTBOBANIO cTaausiM pocta AKD B opranusme. Ilocie o6myye-
HUS YUCJIO KJIETOK C MpU3HaKaMu 01e00MHra JMHEHHO BO3pacTajio Ha MPOTSHKEHUH
BCETO JKCIlepuMeHTa. B pe3ynbprare yBennueHus BpeMeHu Boszaeicteus OMU CBY-
uanazoHa Ha *UBOTHBIX ¢ AKD B KpoBH HaOIIOJAeTCsl CHUKEHUE MyJia TUMpOLH-
TOB U YBEITUYCHUE HEUTPOPWIOB M 303MHOPMIOB. Takxke HAOMIOAACTCS U3MEHEHHE
BHEIIIHETO JMAaMETpa 3PUTPOLIMTOB B 3aBUCUMOCTH OT BpeMeHH BozneiicTBus CBU-
U3JIy4EHUs Ha )KUBOTHBIX-perunueHToB AKD.
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MOJEJMPOBAHUE JEMOI'PA®UYECKOHN JMHAMHUKH C YYETOM

CTPATETUM DKOHOMHMYECKOI'O TIOBEJEHWS HACEJEHUS
O. JI. PeByukas
Hnemumym xomniexcnozo ananusa pecuoranvhwvix npooaem /[BO PAH, bupobudican, Poccus
oksana-rev@mail.ru

JHemorpaduueckre U COLMATbHO-DKOHOMHYECKHUE MPOIECCHI SIBISIOTCS TECHO
B3aMMOCBSI3aHHBIMU MeX1y co00i. C 0JIHOI CTOpOHBI, eMorpaduueckue (hakTopsbl
BJIMSIIOT HA MPOIIECC MPOU3BOJICTBA U paciipeiesieHne o01ecTBeHHbIX Onar. C apyroit
CTOPOHBI, COLIMAIbHO-?KOHOMHYECKHE (PAKTOPbI BO3ACHCTBYIOT Ha BOCIIPOU3BOICTBO
Hacenienus. OTHUM U3 BaKHBIX HANpPaBJICHUN UCCIEOBAHUM, HAXOAAIIUXCS HA CThI-
Ke jgeMorpaduu W SKOHOMHUKH, SIBIISIETCS WM3yUYEHUE BIMSHUS TPYIOBOTO CTaTyca
KEHIIIMHBI Ha pOXKIaeMocTh. [Ipu 93TOM MoIoKeHne Ha phIHKE Tpyia U B chepe 3aHsi-
TOCTH SIBJIICTCSA 3HAYUMBIM (haKTOPOM PEMPOIYKTUBHBIX HAMEPEHUH, TIPEXKIIEe BCETO
’KEHCKOM 4acTU HacelieHUs. AKTyaJbHOU M OCTpOH sBieTCsA mpobiieMa CUHTE3a Mo-
TpeOHOCTEN JKCHIIMH B aKTUBHON SKOHOMUYECKOH JIEATETLHOCTH U BBITIOJTHEHUU JIe-
TOPOJHBIX (DYHKITHIA.

B nmanHOM cooOlieHnr MPOBOAUTCS HCCIIENOBaHUE JeMorpaduyuecKkoi IruHa-
MUKH PErMOHA C YYE€TOM CTpaTeruii JKOHOMUUYECKOTO MTOBE/ICHUS HACeIEHUS.

[Ipennaraercss MaremMaTU4eckas MOJICNIb TUHAMUKH YUCICHHOCTH HACEJICHUS,
MpeJICTaBICHHAas! COBOKYIMHOCTBIO MATH TPYII: AeTU (0e3 pa3jesneHus mo mojy), 3a-
HATHIC U HE3aHAThIE B SKOHOMUKE PETHUOHA MY>KUMHBI U KCHIIMHBI PENPOTYKTUBHOTO
BO3pacTa. B uccienyeMoi cuctemMe yuuThIBa€TCS 3aBUCUMOCTh YHCiIa HOBOPOXKIEH-
HBIX OT COOTHOIIIEHUS! MY>KUMH U >KCHIIHUH, Pa3IUYaIoOlIUXCs MO CTaTyCy Ha PBIHKE
Tpyna. Kpome Toro, paccMaTpuBaeTcsi B3aMMOJICHCTBUE 3aHATHIX B 3KOHOMHUKE U TO-
TEHIMAJIbHBIX PA0OTHUKOB, TO €CTh HE3aHITOTO B SKOHOMHKE PErMOHa HACEJICHUS,
C YYETOM I'€HJIEPHBIX OCOOECHHOCTEH.

[IpencraBiensl pe3ynbTaThl BEpUPUKALIUA MOJIETH HA OCHOBE CTATUCTUYECKUX
naHHBIX EBpeiickoil aBTOHOMHOM 00acTu. AHAMU3UPYIOTCS KOI(PPUIIUEHTH MOJIe-
JIY, XapaKTEPU3YIOIIHNE BKJIAJ B POXKIAEMOCTb 3aHATHIX W HE3AHATHIX B SKOHOMHKE
OpayHbIX MAPTHEPOB. BHIMOIIHEH MOACIBbHBINA aHAIN3 JUHAMUKA YUCICHHOCTU 3aHs-
TBIX B SKOHOMHUKE U TTOTCHITMAIBHBIX pAa0OOTHUKOB (PKCHIWH U MYX4uH). Ha ocHOBe
MOJICITBHBIX OIIEHOK (DOPMYIHUPYIOTCS TIPEANOIOKEHAS O BO3MOXHBIX THUIAX M Xa-
paKkTepe B3aMMOOTHOIIEHUN Pa3IMYHBIX T€HIEPHBIX IPYIIN HA PHIHKE TPYyAa U UX pe-

IMPOAYKTUBHOM ITOBCIACHHUM.

Iyonukayus nodeomosnena 6 pamkax noooepcannoco PIH® nayunoeo npoexma
Ne 15-02-00259.
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N3YUEHUE MEXAHNU3MA HU3KO1030BOI'O BO3JIEMCTBUSI

TPUTUSA HA TIOMUHECHEHIINIO BAKTEPUI
T. B. Poxko, H. C. Kynpsiesa
Kpacnospckuii cocyoapcmeennviii MeOUyuHCKUUL yHugepcumem
um. npog. B. @. Botino-Aceneyroeo,
Cubupckuii ghedepanvruiii ynusepcumem, Kpacnospck, Poccus
gutniktv72@mail.ru

Tputuii — paaUOaKTUBHBIA H30TON BOJAOPOMAA, O€Ta-U3IMy4arolWil paano-
HyKIuJ. brarogaps HU3KOM HEPTUU U3ITyUYEeHUS MPEACTABISAET yIOOHBINH O0BEKT IS
BBISIBJICHHSI MEXaHU3MOB HU3K01030BbIX 3 dekToB. Hu3kas sHeprus usnydeHus Tpu-
TUsl TpeOyeT 0COOBIX MOAXO0/I0B K UCCIECOBAHHUIO €T0 JEHCTBUS HA KUBBIE OpraHU3-
MBI U BBISICHEHUS TOTCHIIMAIBHONW TOKCUYHOCTH COCIUHEHUU. Y TOOHBIM 0OBEKTOM
i u3ydeHust 3Q(HEKTOB TPUTHUS SBISIOTCS MOPCKHE JTIOMUHECIICHTHbIE OaKTepHH,
YYBCTBUTEJIbHBIE K JIEUCTBUIO PA3IMYHbIX UHTHOUTOPOB. MapkepoM MX aKTUBHOCTH
ABJISIETCSI UHTEHCUBHOCTh OMOJIFOMUHECUEHIIMU, OTJIMYAIOIIAsCS JIETKOCThIO U ObICT-
pOTO MPUOOPHOM pErucTpalru, YTO JaeT BO3ZMOXKHOCTbH OOJBIIOrO YUCIa U3Mepe-
HUN U1l 0OecneYeHusl TOCTOBEPHOCTH HU3KOA030BbIX 3P (eKkToB. OTKIHNK OaKTepHil
Ha JIEHCTBUE HU3KOJ030BOr0 OOJyUYEHHSI MOKET OBbITh CBA3aH C F€HETUYECKUMU U3-
MEHEHUSIMU WJIM U3MEHEHHEM MEMOpPaHHOTO MOTEHIHANA KIETOK, 00YCIOBIEHHOIO
BTOPUYHBIMU MTPOLIECCAMH B BOJIHOM CpeJie.

[lenbto paboThl ObUIO BBISIBICHUE MPOLIECCOB, JIEKAIIUX B OCHOBE MEXaHU3Ma
HU3KOJI030BOI'0 BO3JEHCTBUS paJUOHYKINIAa TPUTUS Ha CBETsIIMECs OaKTepuu, CBS-
3aHHBIX C TEHETUYECKUMH U3MEHEHUSIMH U NOHU3ALMEN CPEbl.

B kauecTBe MCTOYHMKA pajualMu UCIIoab30Bajics Tputhii B coctae HTO, Ba-
JIUH, Heclenu(prUIecku MEUEHHBIN TpuTHeM ¢ akTUBHOCTHIO 100 Mbk/n, MeueHHbIe
TPUTHUEM METOJOM TEPMHUYECKON aKTUBALMU IUICHKHU IOJMATHUIIEHA C yIEJIbHOM IIO-
BEPXHOCTHOM paanoakTuBHOCTHIO OT 0,1 1o 2,4 MBK/cM>.

B kadecTBe 00bEKTa HCCIIEIOBAHUS UCIIOIB30BAIU OaKTEpUAIbHBIE KYJIbTYpPbI
Photobacterium phosphoreum, BeipaltlieHHBIC Ha MOJYCHHTETHYSCKOM MHUTATEIBHOMN
cpeae ¢ nobamiaenueMm TputueBod Bojabl (HTO) wim BanmvHa, MEYEHHOTO TPUTHUEM
(100 Mbk/n). B xauecTBe KOHTPOJISI MCIIOJIB30BAIN HEPAJAMOAKTUBHBIE CPE/Ibl AaHAJIO-
TMYHOTO COCTaBa. PeructpupoBanu KUHETUKY OHMOITIOMUHECLEHLIMH OakTepuil B Te-
yenue 7 cyt., JJIHK Beigensnu nocne 4 cyr. MccnenoBanue MyTareHHOCTH HU3KO-
J030BOr0 BO3JEHUCTBUS TPUTHUSA IPOBOJUIN METOIOM CEKBEHHUPOBAHHSI.

[Momyden psin 3aBUCUMOCTEN OMOTIOMHHECIICHIIMN UHTAKTHBIX OaKkTepuii OT Bpe-
MEHM BO3JEHCTBUS TPUTHUS U PAIMOAKTUBHOCTH Cpelbl. [IpoaHann3upoBaHbl IeHbl, OT-
BETCTBEHHBIC 3a >KU3HEHHO BaKHbIC (PYHKUUHM cBeranmxcs Oakrtepuil. IIpoBeneno
CpaBHEHHE BO3JICUCTBUS TPUTHS HA KHUHETHKY JIFOMUHECLEHIIMHM KJIETOK OakTepHii
B YCJIOBHUSIX, UCKITFOUAIONIMX U OJaronpusTCTBYIONIMX MPOHUKHOBEHHUIO TPUTHS B KIICT-
KH, T. €. C UCIIOJIb30BAHUEM MCTOYHUKOB U3ITYUCHHS TPUTHUS PA3IMYHOIO TUIA — TPUTH-
€BOM BOJIbI M MOJIMATWIEHOBBIX TUIEHOK, MEUYEHHBIX TpUTHEM. [lokazaHO, YTO TpUTHIA
B coctaBe HTO un [SH] BaJIMHA YBEJIMYMBACT BPEMsI CBEUCHHUs OaKTepUil M HE OKa3bIBACT
BIMSIHUSL HA UMX TEHETWYECKUH anmapar. M3iydeHune TpUTHS NPUBOIUT K AKTUBALUU
OMOFOMUHECHEHIINH, 1aXKe €CIIA TPUTHI HaXOAUTCS BHE OaKTEepUAIbHBIX KIETOK.
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BAKTEPUOJIMTUYECKUN D®PEKT JU30IIUMA

IMOCJIE EI'O KOBAJIEHTHOM NMMMOBUWIN3AIINU HA HAHOAJIMA3bI
H. O. Powxun, E. JI. [Tocoxuna, A. B. bapon, B. C. bonnaps
Hncmumym 6uoguzuxu CO PAH, Cubupckuii gpedepanvhwiii ynusepcumem, Kpacnospcxk, Poccus

katerina.p.93@mail.ru

B Hacrosiiee Bpemsi MHOTME HCCIEAOBATEIM OTMEYAIOT IMEPCIEKTUBHOCTh
MIPUMEHEHUS HAaHOAJIMA30B B3PHIBHOTO CHHTE3a B PEIICHUU IMUPOKOTO CIEKTpa Ono-
MEJIUIIMHCKHUX 3aJlady. AKTUBHO M3Y4aeTcs MPUMEHHMOCTh JAHHBIX HAHOYACTHUIl KaK
HOCHUTEJICH TTPU KOHCTPYUPOBAHUU HOBBIX CHCTEM HUHIUKAIMH JIs OMOMOHUTOPUHTA
Y MEIMIMUHCKOW JMArHOCTUKU; CUCTEM aJPECHOM JTOCTAaBKM OMOAKTUBHBIX CyOCTaH-
[MHA; HOBBIX JIEYEOHBIX CPEJACTB KOMOMHUPOBAHHOTO M IMPOJIOHTMPOBAHHOIO JEH-
CTBUA. MoOJIeTIbI0 HOBOTO JIEYEOHOIO CpeCcTBa MPOJIOHTMPOBAHHOTO M KOMOWHUPO-
BAHHOTO JICMCTBUSI MOXET SIBISATHCS CHCTEMa Ha OCHOBE HAHOAIMAa30B M JIM30IMMa
(HampuMep, AJIsl JIEUEHUsI OTKPBITHIX 0’KOTOBBIX U MOCTTPABMAaTHYECKUX PaH).

B pabote nmpoBejsieHa cpaBHUTENbHAS OIlEHKA aHTHOAKTEpUAIbHOW aKTUBHOCTHU
CBOOOJHOTO M KOBAJIEHTHO MMMOOWMJIM30BAaHHOTO HA HAHOAJIMAa3bl JIM30IIUMA C HC-
MOJIb30BAaHUEM B Kay€CTBE MOJEIBHON MUIIEHU TPaMOTPUUATEIbHBIX CBETALIUXCS
oaxtepuii Photobacterium phosphoreum.

B sxcnepuMenTax ucnoib30Baiy JIM30LUM U3 Oelika KypuHbIX suil (Serva, ['ep-
MaHusl) W MoauduimpoBanHeie HaHoanmaszbl (MHA) wmapku RUDDM 0-125
(000 «Pean-/I3epxuncK», Poccust) co cpeaaumM pasmepom kiaactepoB dso = 49,6 HMm.
MHA o0nanaroT BBICOKOW KOJUIOMJHOW YCTOMYHMBOCTBIO B JUCIEPCHOHHBIX Cpeaax
W aJIalITUPOBAHbl ISl MEIUKO-OMOJIOrMYecKux wuccienoBanuil. KoBaneHTHyo mpu-
IIMBKY JIM30LIMMAa MPOBOAUIM Ha MoBepxHOCTh MHA, akTUBUPOBAaHHYIO OE€H30XHHO-
HOM.

VcTaHoBIE€HO, YTO KOJHMYECTBO HMMMOOMIM3oBaHHOro Ha MHA nm3onuma
OMpEENsieTCs] BECOBBIM COOTHOILLIEHUEM KOMIIOHEHTOB ((pepMEHT:HAaHOYACTHUIIbI) Ha
CTaJMy KOBAJCHTHON MPUIIMBKHU Oeika. MakcuMalibHasi UMMOOWIIH3AIUS JTU301MMa
(mo 1 mr 6enka Ha 1 Mr HAHOYACTHIT) TOCTUTAETCS TIPU BECOBOM COOTHOIIICHUU (ep-
MeHT:MHA — 6:1. BeposiTHO, TOTIOTHUTENBHBIM (PaKTOPOM, BIHsSONUM Ha 3 dek-
TUBHOCTH KOBAJICHTHOT'O CBSI3bIBAHUS JIN30IIUMA, MOKET ABJISITHCA Pa3Mep KIacTepoB
MHA. Tloka3ano, yto nmmoOunu3oBanabii Ha MHA ¢epmeHT nposiseTr GyHKIIHO-
HAJIbHYIO aKTUBHOCTh M BBI3BIBACT JIM3UC OakTepuasibHBIX KieTok P. phosphoreum,
YTO MOJTBEPKIAETCS TAHHBIMU CHEKTPAIBHOTO aHAJIN3a KIETOYHBIX CYCIIEH3UW MpHU
nmHe BoJiHbl 600 HM. B cpaBHHUTENBHBIX SKCIIEPUMEHTaX MTOKa3aHO, YTO aKTUBHOCTh
dbepMeHTa, BXOJAIIET0 B cocTaB KoMmiuiekca MHA-nu301uM, cCHUXKEHa MO CpaBHe-
HUIO C aKTUBHOCTBIO CBOOOJHOTO (hepMmenTa. JlobaBka komiuiekcona D TA ycumnu-
BaeT OaKTepUONUTHYECKUHN A((PEeKT MMMOOMIM30BaHHOTO JH301uMa. O0CyKaarTcs
BO3MOXXHBIE€ TPUYUHBI CHIDKCHHUS aHTHOAKTEpUATIbHOW AaKTHUBHOCTH KOBAJIEHTHO

MPUIIUTOTrO (pepMEHTa MPHU UCHOJb30BaHUH KomIuiekca MHA -nu3onum.

Hccneoosanus 8blnonneHvl npu YacmudHol GUHAHCOBOU NOOOEPIHCKE 3a CHem CPeoCme 20C-
YOapcmeeHHo20 3a0aHus Ha npogederue yHoamenmanvhulix ucciedoganuti PAH (npoexm Ne 0360-
2014-0006). H. O. Ponorcun, A. B. bapor u B. C. Bondape ommeuarom yacmuynyo QuHancosyro
nooodepaicky 3a cuem cpedcme PODU (epanm Ne 16-04-00999).
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COBPEMEHHBIE ITPOBJIEMbBI OBIIIECTBA

COIIPIAJII)HOFI CITPABEIVIUBOCTH
I'. B. PyGnes
Kpacnospckuii uncmumym sceneznoooporcnoco mpancnopma, Kpacnospck, Poccus
gvrubl@mail.ru

[IpoGnema conManbHON CHPABEIIMBOCTH KpailHE CIIOXKHA M HMEET Ba)KHOE
KJIFOYEBOE 3HAYEHHUE ISl YCTOMYMBOIO Pa3BUTHUA. B MCTOPHUUECKOM KOHTEKCTE ITOHHU-
MaHHUE COILMAIbHOM CIIPaBEAJIMBOCTH M3MEHSETCA B 3aBUCUMOCTH OT (hOPMUPOBAHMUS
oOlIecTBa U XapaKTepU3yeTcs Ha KaXKIOM dTare OMpPEeICHHON MOIeMHUKON 00CyX-
NE€HUsI, CBOUM PEUICHWEM U OIIYLIEHHEM HHAWBUIA. FMIMEHHO mO3TOMY CIIpaBemIIn-
BOCTb SBIIETCS KAaTETOPHUEN MOPAIBHO-TIPABOBOM, COLMUAIBHO-TIOJUTUYECKON U OJI-
HOBPEMEHHO €CTECTBEHHBIM IIPaBOM 4esioBeKa. B o01ieM nojaxoje 3Ta Kareropus OT-
paXkaeT MPOILECC COOTBETCTBUSA OOIIECTBEHHBIX OTHOILIEHUN U CYIIECTBOBAHUS I'OCY-
JapCTBa.

B ycnoBusiX COBpEMEHHOW KPWU3UCHOM CHUTYyallMU MNPOW30ILIA aKTyaau3alus
JAHHOM TEMaTUKH, IPOSIBUBLIEHCS HE TOJBKO B HAPYIICHUH SKOHOMUYECKUMU CYOb-
€KTaMH TIPABOBBIX HOPM U STUYECKUX MPABUJI UX TTOBEACHUS, HO TaK)Ke U B 000CTpe-
HUU MpoOJIeM COLMAIbHOIO HEPABEHCTBA U pacciioeHus. B cBs3u ¢ 3tum obecneye-
HUE CIPaBEIJIMBOCTH SBIsieTCs 0azoBod (yHkmued 3¢h@GEKTUBHOTO TocyaapcTBa
U CIIy’KUT OPUEHTUPOM B €T0 COLMAJIBbHOW IOJUTHUKE IS CO3MaHUsS ONTHUMAJIbHBIX
yCIIOBUM OOIIECTBEHHOTO pa3BuTus. OAHAKO CErOTHSUIHSS peajbHOCTh TaKOBa, UTO
WHCTUTYT TOCYIapCTBA MOJBEPTacTCs BIUSHUIO BHENTHUX U BHYTPEHHUX (HaKTOPOB.
B kaudecTBe BHEIIHUX BO3ACUCTBUH ClieyeT 0CO00 BBIACIUTH MEXKIyHAPOAHbIE KPU-
3UChl, BOCHHbIC KOH(MIUKTHI, OOEBbIE JEUCTBHS, TOCYJApPCTBEHHBIE MEPEBOPOTHI
(BETHBIE PEBOJIIOLIMH), 3aBUCUMOCTh ((PMHAHCOBAsI, MHBECTHIIMOHHAS U TEXHOJIOTH-
yeckas) U T. . MTHCTpyMeHTaMH peai3aluy BHEIIHETO (pakTopa CTAaHOBSITCS 3KOHO-
MUYECKHE CaHKILIUU, BOCHHbIE 0a3bl, TOHKA BOOPYKEHUH, TEPPOPUCTHUECKUE OpTaHU-
3a1uyu, (PUHAHCOBBIE MEXAHU3MBbI, CIIOPTUBHBIC OPTaHU3alMM U BEIYIIME MUPOBBIC
CMMU. Bayrtpennue (axTopbl XapaKTepU3YIOT CHEIUGUKY COIHAIBHO-IPKOHOMHU-
YECKOTO Pa3BUTHS TOIO WJIM HWHOI'O TOCYHapCTBa, HEPABEHCTBO CTAPTOBBIX U IE€O-
rpaguUecKux yCcIOBUM, BO3MOKHOCTh OCYIIECTBIIATh MACIITAOHBIE TPOEKTHI, HCXO/IS
13 00IIEerocyJapCTBEHHBIX IENIel U Pa3IuYHbIA YPOBEHb B3aMMOOTHOIIICHUN C MapT-
HEpaMU APYTUX CTPaH.

s Poccun BHYTpeHHUM (PaKkTOpOM BO3ACHCTBHS Ha Pa3BUTHE COLIUATIBLHOTO
rocyapcTBa CTalud HeonnOepalbHble pe(opMbl, KOTOPhIE OKa3alUCh HEa/leKBaTHbI-
MU COUMOKYJIbTYPHBIM TpPaJuLMsAM HACEJICHUsI CTPaHbl. 3aMMCTBOBAHHE, CJIETIOE KO-
MMPOBaHUE U BHEAPEHUE COLMAIBHO-DPKOHOMUYECKOW HeonnbepaaibHOM MOJENH CTa-
JIY TIPUYMHAMHU HETATUBHBIX COLMANBHBIX M MOJMTHYECKHUX MOCIEICTBUI B POCCHIA-
CKOM oO1iecTBe. B 3Toil cuTyanuu HeoOXoauMa CyBepeHHasi SKOHOMUYECKask MOJIH-
THKa, HaIllpaBJjeHHasl Ha Pa3BUTHE CBOEH COOCTBEHHOM CTpaHbl U (POpMUPOBAHUE 00-
LIECTBA HA MPUHIUIIAX COLMATIBbHOM CIIPABEIJINBOCTH.
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JEMOTPA®UYECKUMN NEPEXO/ 1 BHYTPUPET MOHAJIBHBIM

JTEMOT'PA®NYECKHM OTKJIUK
M. E. Py6nega, B. ®. Maxapos, B. JI. ['aBpukos, P. I'. Xnebompoc
Cubupckutl ¢hedepanvHulil yHUSEpCUmMem
HUU xomnnexchvix npobnem eucuenvt u npogeccuonanvuwix sabonesanuii CO PAH,
Hosoxysneyk-Kpacnosapck
Kpacnospcxuii cocyoapcmeennwiii MeOUyuHCKUL yHugepcumem
um. npog. B. @. Boiino-fceneyroeo,
KHI] CO PAH, Kpacrosapck, Poccus
majarov@inbox.ru

B cepenune 1990-x IT. 0T€UECTBEHHBIMU COITMOJIOTAMH W SKOHOMHUCTAMH OBLIN
3a(pUKCUPOBAHBl pPAJUKAIbHBIE M3MEHEHUS B POCCHUHCKOM COLMYME, CBSI3aHHBIC
C MMPOBECHUEM COIMAIbHO-3KOHOMHYECKUX pedopM. OTMEUEHO HECKOJBKO KIIOYe-
BBIX MOMEHTOB, K KOTOPBIM OTHOCSITCSI NAJEHHUE JOXOJ0B HACEJIEHHUS U CBA3AHHOE
C HUM TaJICHUE TMOTPEOJICHUS, «CJIEJICTBUEM 4YEro SIBWICS TSKENbIH COLMATbHBIN
IIOK», OJIHUM W3 KOMIIOHEHTOB KOTOPOro Obljla paJuKajibHas MEepeoleHKa LIEHHO-
cteil. Bece 3T0, BO-TIEpBBIX, HE MOIJIO HE OTPA3UThCA HA 3710POBHE HACEJIEHUS, a BO-
BTOpPBIX, Ha OOBEKTHBHO 3a(UKCHUPOBAHHBIX AeMOrpaduyecKkux TEHACHLUMIX (TeH-
neHus K aenonyndauuu B Poccun). HecMoTps Ha HHEpIMOHHOCTD JIeMOrpauuecKux
IPOLIECCOB, «OTKa3 MMETh JETe MO COLMAIbHO-DPKOHOMHUYECKUM MOTHMBAM TOXKE
chITpai cBoro poib» (Pumamesckas, 1997, 2004, 2011).

[Tomy4yeHHbIE pe3yabTaThl, KOTOPHIE OTPAXAIOT 3aBUCHUMOCTb MEX]Yy OKHJae-
MOM POJOIKUTEIBHOCTBIO KU3HU JKEHIIMH U CIIEHUATbHBIM KO3()(PUIIMEHTOM POXK-
JlA€MOCTH, U3BMEHEHHE 3TOU 3aBUCUMOCTH B 1iepuo ¢ 1995 mo 2013 r. B nepuon co-
[IMAJIbHO-3KOHOMHUYECKHUX TpaHChopMaluil HaOII0Aan0Ch HapylIeHWe 3TON 3aBUCH-
Mocty, HO ¢ 2000 r. XapakTep CBA3M MEXKy MOKa3aTeIsIMU Hadall MeHAThcA. [loHu-
3WINCh CPEAHEB3BEIICHHBIE 3HAYCHMSI TIOKA3aTee, OJJHAKO JIMHUSL PErPECCUN C Te-
YeHHUEM BpPEMEHU OOpeTaeT CTAaTUCTHUYECKH 3HAYMMBIN HakJIoH, KoTopbid ¢ 2000 r.
KpacHosipckuii kpait nepexxuii Bce (asbl gemorpapuueckoro JBUKEHUS: OT JICTIOIY-
aaunu 1990-x n Havana 2000-X IT. 10 BOCCTAHOBJICHHS] HAPYLIEHHBIX PENPOAYKTHB-
HbIX YCTAaHOBOK, O YE€M CBHJETEJIbCTBYIOT MAaKCUMaJbHblE€ YPOBHH (PEPTUIBLHOCTH
B no3aHecoBerckuit nepuoy (1989 r.), munumansubsie — B 2000 r. 1 pakTHUUeCcKu npu-
Oonm3uBIIMecs K gopedopmeHHomy mepuoay — B 2014 r.. 60,6; 33,2 u 57,1 nHa
1000 >xenmmn 15-49 1eT cOOTBETCTBEHHO. DTH MPOLECCHI COMPOBOXKAAIUCH POCTOM
POKJIAEMOCTH U CHUKEHUEM CMEPTHOCTU. TeM He MeHee MOoKa3aTeau HCCIEIyeMOro
pEruoHa HE OTIMYAINCh OT MHUPOBBIX TEHJICHIIMM, XapaKTEPHU3YIOLIUXCSI TEM, YTO
MyHUIUTIATbHBIE 00pa30BaHUs U ropojcKue okpyra KpacHosipckoro kpasi ¢ BBICOKH-
MU TOKa3aTeIsIMU OKUAAEMOM TMPOJOJIKUTEIBHOCTH JKM3HU HUMEIOT 0oJiee HHU3KHE
MOKA3aTeN POKIAEMOCTH.

YcraHoBieHO, 4TO HaO01aeMasl 3aBUCUMOCTh €CTh OTPaKEHUE PA3IUYUMA TO-
POJICKUX M CEJIbCKUX YKIIAJIOB KU3HHU. YBEJIMUYEHUE CIEHHAIBLHOIO Kod(duimenrta
POXKJIa€MOCTH IPOU30LIIO B CPEAHEM MPOMOPLMOHAIBHO JII BCEX TEPPUTOPHAIIB-
HBIX 00pa30BaHUIl Kak BO3MOXKHBIM pe3ynbTar peanu3anuu [I[puopuTeTHOro Hauuo-
HaJIBHOIO MPOEKTAa «3J0POBBEY», B YACTHOCTH, €r0 MOANPOrpaMMbl «MaTepuHCKHIA
KaIuTa.
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B3AUMOCBA3b ®PEHOTHUIIA U AKTUBHOCTHU
PECIIMPATOPHOI'O B3PbIBA HEUTPO®UJIBHBIX 'PAHYJIOLUTOB

Y BOJIBHBIX PAKOM ITOYKHA
A. A. CaBuenko, A. I'. bopucos, A. A. Mogectos, A. B. Momes, U. . ['Bo3neB
OI'BHY « HUU meduyunckux npoorem Cesepay
KI'FY3 «Kpacnospckuii Kpaesoi KIuHUYeCKUll OHKOI02U4ecKutl OUCnancep
um. A. U. Kpwiocanosckoeo», Kpacnospck, Poccus
impn@impn.ru, priem@onkolog24.ru

[enblo MccnenoBanus SBUIOCH U3y4eHHE 0COOEHHOCTEN B3aMMOCBS3U MEXTY (e-
HOTUIIOM M AaKTUBHOCTBHIO PECIHUPATOPHOIO B3pbIBA HEUTPOPUIBHBIX T'PAHYJIOLMTOB
y 00JIpHBIX pakoM mouku. OOcnenoBanbl 0ombHBIE pakoM Todku (T3NOMO, cBetokIe-
TOYHBIN TUM) B Bo3pacte 40-55 jieT 10 Xupypruyeckoro jedeHus. JInarno3 paka rmoyku
y BceX OOJBbHBIX BEpU(UIMPOBAH THCTOJIOTHMYECKU. B KauecTBe KOHTPOJBHOWU TPYTIIbI
ObLTH 00CIIeI0BAHBI IPAKTHYECKU 37I0POBbIE JIFOAN aHATOTUYHOTO BO3PACTHOTO JAHUAma3o-
Ha. MccnenoBanue eHotuna HEUTPOYUIbHBIX TPaHYJIOLUUTOB KPOBU MPOBOIMIIM METO-
JIOM TIPOTOYHOM IIUTOMETPUH. Y POBEHD PECIIMPATOPHOTO B3PhIBA B HEUTPODUIILHBIX Tpa-
HYJIOLMTAX ONPEAEIsUTU C MOMOIIbIO CIIOHTAHHOM M 3MMO3aH-WHAYIIMPOBAHHOM JIFOLIUTE-
HUH- ¥ JTIOMUHOJI-3aBUCUMON XEMUTIOMHUHECIICHITN. Y OOJLHBIX PaKOM IOYKU OOHapy-
KEHbl M3MEHEHHSI BO B3aUMOCBSI3SIX MEXKAY TOKa3aTelsMH PECUPAaTOPHOTO B3phIBA
1 penotunom HerTpoduios. [Ipu pake HabMrOAAETCS MOMHAS MOTEPS B3AUMOCBSI3EH TO-
KazaTesiel CHHTe3a TEPBHUYHBIX M BTOPUYHBIX AKTHBHBIX (JOPM KHCIOpOAA C KOJIWYe-
ctBoM CD11b"-, CD62L"- u CD64"-HelTpodusos, HO, KaK U y JIHUI] KOHTPOJILHOMN TpyII-
TbI, KOPPENSIMOHHBIE CBSA3M BBIABIAIOTCA ¢ ypoBHeM cojepkanus HLA-DR'-kneTok.
Tonpko y GONBHBIX BBISBIISIETCS B3aUMOCBSI3b YPOBHS CHHTE3a CYNEPOKCHII-paguKaiia
HeWTpouIaMu, HaXOAAIIMMHUCA B COCTOSHHUA OTHOCHUTENBHOTO TIOKOS, U 3KCIPECcCHeit
CDG62L. IIpu aHTUreHHON MHIYKIUH PECITUPATOPHOro B3pbIBA JaHHBIC B3aUMOCBS3U HC-
4e3aloT. B3anMocBs3M cuHTE3a MEPBUYHBIX M BTOPUYHBIX aKTUBHBIX ()OPM KHCIOpOJa
¢ kommuectBoM CD11b"-, CD62L"- u CD64"-HeliTpopusioB, BhIABISEMbIE Y 300POBBIX
JHOJIEH, XapaKTePU3YIOT MOJOKUTENBHYIO 3aBUCUMOCTh MEXKTy TTOKa3aTe MU «PeCcupa-
TOPHOT'O B3pbIBa» U (PYHKIIMOHALHON aKTUBAIMEH KIIETOK, KOTOPasl BHIPAXKAETCS B IKC-
MIPECCUU a/IT€3MOHHBIX M (DYHKIIMOHAJIBHBIX PEUENTOPOB. MOXXHO MPEANONI0KUTh, YTO
HapyIIEHUE B3aMMOCBSI3M MEX]Ty TTOKa3aTeNIIMU PECITUPATOPHOTO B3pbIBa U (DEHOTUIIOM
HEUTPOPWIOB y OOJILHBIX PAKOM IMOYKH OIPEIeNsIeTcs pa3myHbIMU (hakTopamu. Bo-
MIEPBBIX, MPU paKe MEHAETCs] (PEHOTUN HEUTPO(DUIIOB KPOBHU (CHIIKAETCS COICp)KaHUE
CD11b*-, CD62L"-, CD64"*-, HLA-DR- u HLA—DR+CD64+—HeI7Hp0(bI/IJ10B, MTOBBIIIIACTCS
ypoBenb skcnpeccun CD16- n HLA-DR-penienTopoB), 9T0o, BO3MOXKHO, CBSI3aHO C MH-
rpaiueil KJIeTOoK B OIyXoJb. Bo-BTOpBIX, y OOJIBbHBIX HAOIIONACTCS YBEIMUCHUE UHTEH-
CHBHOCTH PECIIMPATOPHOTO B3pbIBa B HEUTpO(IIax 3a CYET MOBBIIICHHUS YPOBHEH CHHTE-
3a TIEPBUYHBIX M BTOPUYHBIX AaKTHBHBIX ()OPM KHCIOPOAA, YTO MOXKET OBbITh CBSI3aHO
C ICUCTBUEM PA3JIMYHBIX OITyXOJIEBBIX (DAKTOPOB (AHTUTEHOB, PETYIIATOPHBIX MOJIEKYI).
BbisiBnieHHbIE OCOOCHHOCTH B3aMMOCBSI3€M MEXKIy (EHOTHUIIOM M «PECHHPATOPHBIM
B3pBIBOM» HEUTPO(DUIIOB XapaKTEpU3ytOT OCOOEHHOCTH MMMYHOIIATOTeHE3a paKa MOYKH
¥ MOTYT OBITh MCIOJIB30BAaHBI MPH pa3pabOTKe HOBBIX MMMYHOTEPAIEBTHUECKUX METO-
hi(0):
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BJIMSHUE BTOPUYHBIX HEUTPOHOB KOCMUYECKHUX JYYEN
HA OBPA30BAHHME OBJIAKOB

A. B. Canaraea
KHI] CO PAH, Kpacnospck, Poccus
angelika_80_75@mail.ru

[IpoOnema BAUSHUA KOCMHYECKOTO M3IYyYEHHUS HA KIMMAT 3€MJIU JOCTaTOYHO
HOBas U HE MMEIOLIAs B HACTOSIIEE BPEMSI OJHO3HAYHOTO pereHuss. OHN Hay4YHbIE
KOJUIEKTUBBI MOJTHOCTHIO OTBEPralOT BO3JIEHCTBUE KOCMUYECKUX JTy4uel Ha GOpMHPO-
BaHHE 00JAYHOTO MOKPOBA M, COOTBETCTBEHHO, KJIMMaTa IJIaHEThI. J[pyrue cuuTaror,
4710 3(PPekT nmeercs, HO gocTaTouHo HeOombo — 3—10 %, makcumym 20 %. Ilo-
JIOOHBIA pa3dpoc B pe3yibTaTaxX HUCCIENOBAHUM CBSA3aH C Pa3iMYUiIMU B METOAMKAX
M3YYCHUS B3aUMOCBSI3M KOCMHUYECKHMX Jy4yell W obnakoB. To, uro oOjaka WUrparoT
BECbMa 3HAYUTEIBHYIO POJIb B TMHAMUKE KIMMAaTHYECKUX U3MEHEHHI, U3BECTHO YK€
JaBHO, XOTs KaKUM MMEHHO 00pa3oM 00JauHbI MOKPOB 3€MJIM BIIMSET HA KIUMAT,
710 CUX TIOp TOYHO HE YCTAHOBJIEHO.

B nmanHo#i pabore mpemsaraeTcsi MOJENIb BIMSHHUS KOCMHUYECKUX JIydedl Ha
KJIMMAT, OTAUM4HAas oT Teopun CBecmapka. B 1aHHON MOAenu JOMHUHHUPYIOLIYIO POJIb
UTpaloT He rajaktuyeckue kocmuyeckue yun (I'KJI), a mopoxxieHHble UMH BTOpUY-
HblE KOCMHYECKHE Jy4YH, MPEUMYIIECTBEHHO HYKJIOHHBIA KOMIIOHEHT (HEUTPOHBI).
OCHOBOM MOJIENIA SIBJIIETCA B3aUMOJICUCTBUE BTOPUYHBIX HEUTPOHOB M a3pPO30JIEH.
3apsKEeHHbBIE a’pO30JIbHBIE YACTHIIBI SBISIOTCS 3(PPEKTUBHBIMH AIpaMu KOHJAEHCA-
LMK BOJSHOTO Mapa, Haxonduerocss B arMocdepe. BropuuHbie HEHTPOHBI T'eHEpH-
pytorcs I'KJI mpu B3auMOAEHCTBUAX C siApaMH aTOMOB BO3ayXa. ATMocdepHbie
HEHUTPOHBI B3aUMOJIEHCTBYIOT C a3pO30JIsIMU MOCPEICTBOM MHOTOKPATHBIX COyJape-
HUH, [TOCJIE YEr0, KOI1a UX SHEPrUsl YMEHBIUIUTCS 10 TEIJIOBOW 3HEPrUH, OHH ITOTJIO-
IIAIOTCS @9PO30JISIMU, TTOOOUHO BBHIOMBAS 3JEKTPOHBI, TEM CaMbIM OCYIIECTBIISAs KOC-
BEHHYIO MOHM3AlUI0. BHIOUTHIE 3IEKTPOHBI MPUCOECTUHSIOTCA K JPYTHM a’po30JisIM
Y BHOBb PEKOMOMHUPYIOT C IEPBUUHBIMU a’p030JiIMU. B pesynbrare Macca nepBuy-
HOW YacTuipl Bo3pactaeT. B aTmMocdepe yckopsieTcs npouecc KOHASHCAUUA BOJISHO-
ro napa u oOpa3oBaHus Karejb, YTO IPUBOAUT K YBEJIMYEHUIO IUIOMIAU O00JIayHOTO
MOKpPOBa BCEro 3eMHOr0 mapa. PaccenBasi KOpPOTKOBOJIHOBOE COJIHEYHOE HU3IIyUYEHHE,
YacTHUI[bl YMEHBIIAIOT NPUTOK COJIHEYHOW panuauuu K 3emie. IToatomy anpOeno-
s dexT 00IaTHOTO MOKPOBA CUUTACTCS OMPEACIISTIOIIHM.
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OU3NKO-XUMHNYECKHUE OCHOBbBI [M®PY3NOHHOI'O UBSMEHEHMU A

®OPMbI U PASMEPOB PUTPOIUTOB ITPU JIYYEBOM ITIOPA’JKEHUUA
I'. I1. Capkucsn, A. I'. Capkucsn, H. C. barmacapsin
Hnemumym xumuuecxou ¢pusuku HAH PA, Epesan, Apmenus,
Cubupckuii ¢hedepanvrviii ynueepcumem, Kpacnospck, Poccus
Medicoynapoonwiii nocmey3o6ckuil meduxo-ouonoeudeckutl yeump npu MOH PA, Apmenus
hrachya_sargsyan@mail.ru

[Ipu uccnenoBanuu npoOIEeMbl PaAMOYyBCTBUTEILHOCTH SPUTPOIUTOB OYEHb
BaXXE€H y4e€T OCOOEHHOCTEW CHUCTEMBbI KPOBH KakK €quHOro 1eioro. CoriacHo CTpyK-
TYpPHO-METAa0O0JNYECKON TEOPUU, CYIIECTBEHHBIM ATAllOM pPagUallMOHHOTO TOpa)Ke-
HUS KPacHBIX KJIETOK KPOBH SBJISIETCS] HAPYLIEHUE MPOIECCOB TPAHCIIOPTA UOHOB Ye-
pe3 Ouosiornyeckue MeMOpaHbl. DTOMY MPEIIIECTBYET W3MEHEHHE MPOHHUIIAEMOCTH
MeMOpaH >putpountoB. Hanbosee OpICTPO MPOSBIIAIOMIASACSA PEAKIUS SIPUTPOLIUTOB —
3TO U3MEHEHHe uX (OpPMBI, a TaKXKE yBeJIMYEHUE UX oObeMma (HaObyxaHHE W JIM3HC)
WIM YMEHBIIEHHE (CMOPIIMBAHUE) B 3aBUCUMOCTH OT BEJIMYMHBI OOJTYYEHHOU 03Bl
Y CTaJIMU PaHHETr0 MOCTPaJAUALMOHHOIO MEPHOA.

OnHoit u3 GpyHIaAMEHTAIBHBIX TTPOOJIEM paaHaAIlMOHHON OMO(DU3UKHA CUUTACTCS
TEOPETUYECKOE U IKCIEPUMEHTAIbHOE HCCIEA0BaHNE ACUCTBUS MOHU3UPYIOLIEH pa-
AValMK Ha TPOHUIIAEMOCTh KJIETOUHOM MeMOpaHbl. DTO B PABHOM CTENEHU OTHOCHUT-
C M K BBIICHCHHIO (PU3WKO-XHUMHUYECKUX OCHOB HM3MEHEHHS (OpPMBI U pa3MepoB
SPUTPOLIMTOB HA PA3HBIX CTATUSAX PAHHETO MOCTPaTUAIlMOHHOTO mepuoja. [lepBrie
paboOThI, MOCBSIICHHBIE U3YYEHUIO TAHHOTO BOIPOCA, MOSIBUIIMCH B Havyasie 1960-x rr.

B nHacrosmiee BpeMs paano0noIoraMy HaKOIUICH OMPE/IeICHHbBIN AKCIIEPUMEH-
TaJbHBIA MaTepuaj, OTHOCAIIUICS K HapyIICHUIO OalaHca HOHOB CHCTEMBI IPUTPO-
IIUT — TIa3Ma KPOBH, BHI3BAHHOTO JICHCTBUEM paauanui. Bmecre ¢ TeM npuMeHeHHe
CYUIECTBYIOIIUX TEOPETUYECKUX CXEM OIMUCAHUS CIO0KHOTO mporecca qudp¢dy3uoH-
HOTO MEPEHOCa HOHOB U HEMOHU3UPOBAHHBIX MUKPOIJIEMEHTOB (MJIM UX KOMILJIEKCOB)
yepe3 MeMOpaHbl SPUTPOLMTOB, MOJBEPIHYTHIX paJWallMOHHOMY BO3AEHCTBHIO,
HE BCerja o0ecneurnBaeT aJeKBaTHOE OIMCAHMUE.

B pabote onucanue nuddy3uu MpoBeAeHO ¢ MOMOIIBIO 00IIero popMaauzmMa
HEJIMHEWHON MHOTOKOMIOHEHTHOU nuddy3un. dopmanuzanns NOHATUS «MEXaHU3M
au(y3un» MpoBe/ieHa C MOMOILBI0O MaTEMaTHYECKOIO anmnapara, 3aMMCTBOBAHHOTO
U3 XUMUYeCKOW KuHeTUKU. COTIacHO 3TOMY MOAXO0Y, MeXaHu3M Au(y3un 3a1aeT-
Cs B BHJIE COBOKYITHOCTH JJIEMEHTapHBIX aKTOB AU(PPY3MOHHOTO CKadKa YaCTHII,
KaXKIBIA U3 KOTOPBIX 3aMMCHIBACTCS CBOUM CTEXHOMETPHUYECKIM YPABHEHHUEM.

Ha ocHoBaHMM COOCTBEHHBIX WCCIECIOBAaHUN U JUTEPATypHBIX JAaHHBIX
pPaccMOTPEHBI BO3MOXKHBIE (DU3UKO-XMMHUYECKHE OCHOBBI AU(PGY3MOHHON TPUPOJIBI
HAOJII0/TaeMBIX Pa3MEPHBIX CABUTOB U MPEANIOKEHA KBa3UXUMHUYECKass MOJAETh AU]-
(by3un MUKPO3JIEMEHTOB uepe3 OM0JIOrHuecKiue MEMOpPAHBI.
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OIIPEAEJIEHUA TUAMETPA SPUTPOLIUTOB HA OCHOBE AHAJIM3A

A PPOBBIX N30BPAKEHUHN MA3KOB KPOBH
I1. E. Cepbar
KHI] CO PAH
Kpacnospcxuii 2cocyoapcmeennwiii MeOUYyUHCKUL YyHU8epcumem
um. B. @. Boiino-Aceneykozo, Kpacnospck, Poccus
serbatpolina@mail.ru

Mopdonorunueckue mapameTpbl KpOBH — OJMH M3 BAXKHEHIIMX IOKa3aTesei
COCTOSIHHSI OpraHU3Ma, [TO3TOMY aHaJu3 KPOBH YacTO MPUMEHSETCS B HAYYHBIX U Me-
IUIUHCKUX uccienoBanusx. OnHako paboTa Mo ONpeesieHNI0 XapaKTepUCTUK (Pop-
MEHHBIX 3JIEMEHTOB KpOBU TpeOyeT OOJBIIOro KOJUYECTBA BPEMEHHU INPHU IMOACUETE
BPYYHYIO Ha CBETOBOM MHKPOCKOIIE€, IIO3TOMY BCTAa€T BONPOC 00 aBTOMATU3ALUU
npoliecca U3MEPEHUs NapaMeTpoB KIETOK KPOBHU, B YHACTHOCTH IPUTPOLUTOB. B cBs-
3M ¢ 3TUM ObLTa HamucaHa mporpamma B cpeae Matlab mist onpenenenust nuamerpa
PUTPOLIUTOB U IocTpoeHust KpuBou [Ipaiic-/[xoHca, MOKa3pIBaKOLIECH pacupeaee-
HUS SPUTPOLMTOB MO pa3mepy. BHEMIHUN BHA TUCTOrpaMMBbl MO3BOJISIET HArJsiHO
OLICHUTH CIBHUI' KPUBOW B CTOPOHY YBEJIMYEHHUS WM YMEHBIICHUS AHMAMETPA KIETOK
Y CPaBHUTH 3HAYEHUE C HOPMAJIbHBIM PACIPEACICHUEM.

[TporpaMMa Hconb3yeT B Ka4eCTBE BXOJIHBIX JaHHBIX IU(POBbIE U300paxe-
HUSA Ma3KoB KpoBH. [lanee mpoucxoauT oOpaboTKa M300paKeHUs C MOCIEAYIOIINM
BBIJIeJICHHEM OOBEKTOB Ha HEM. AHaIHM3 M300paKeHHS BKJIOUYaeT B cebs OMHapu3a-
LUIO0 M300pakeHUsl U yJaneHue myMmoB. Pabota mporpaMMel ¢ KJI€TKaMH KPOBU CO-
CTOUT M3 BbIJENICHUSI IpaHHl] OOBEKTOB M CUMTHIBAHUS MapaMeTpoB KieTok. [lanee
MPOU3BOJUTCS aHAINU3 (POPMBI SPUTPOLIUTA IO METPUUYECKOMY KPUTEPHIO, BbIUUCIIsIE-
MOMY Ha OCHOBE OILICHKH IUIOIIA/IM U IEPUMETPA, U KPUTEPUIO Pa3HULIBI HAUOOJIbLIE-
ro U HaUMEHbILEro AuameTpa. Ecinu nmosydeHHble 3HaY€HUsl YAOBIETBOPSAIOT 000UM
YKa3aHHBIM KpUTEpUSIM, TOTJa MporpaMMa NEePEBOJAUT 3HAUYECHUS JTUAMETPOB U3 MMHK-
celel B MUKPOMETPBI MOCPEACTBOM YMHOXKEHUSI HA KaJTuOPOBOYHBIA KOA(DPUIUEHT,
BBIYHMCIISIEMBIA MCXOJS U3 pa3pelIeHUss KaMepbl, ¢ KOTOPOW JeJal CHUMKH Ma3KOB
KpOBHU. 3aKIIOYUTENbHBIA 3Tan pabOThl MPOrpaMMbl — 3TO MOCTPOCHHE KPHUBOM
[paiic- JI>xoHCa, OTpaxaronen paciupeaeieHue 3pUTPOLIMTOB 110 JUAMETPAM.

Pe3ynbTarsl paboThl MporpamMmbl MOKA3aJId XOPOIIYIO COINIACOBAHHOCTD € KC-
NEPUMEHTAIBHBIMUA JAHHBIMH, TOJYYEHHBIMU IPHU KJIACCUYECKOM METOJE IOJCYETA
OIIEpaTOpPOM Ha CBETOBOM MUKPOCKOIIE.
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PE3OHAHCHI TPABUTAIIMOHHBIX ITPUJINBOB - SHEPTETUYECKUI
NCTOYHUK JEPOPMAIIMOHHBLIX ITPOINECCOB

T'EOJIOTTYECKOM CPEbI
B. I'. Cubrarynun
Kpacnospcruii punuan @®I'BYH Uncmumyma vruuciumensviolx mexuono2uit CO PAH —
CKTF «Hayxa», Kpacnospck, Poccus, ec_ropr@mail.ru

[Ipupony rpaBUTAlMOHHBIX MNPWIMBOB O0OBbsiAcHUN HpioToH. Hecmorps Ha
300-71eTHIOI0 MCTOPHUIO 3aKOHA BCEMUPHOIO TATOTEHHUS, 10 CHUX IMOpP HE IMOJIY4YEHO
AHAJIMTUYECKOT0 PEILICHHS MPOrHO3a BEIMYMHBI MOPCKUX MPUIUBOB. B 3eMHOI KOpe
rpaBUTALIMOHHBIE  TPUJIUBBlL  NPUBOJAAT K  W3MEHEHHSM  HaIpPSKEHHO-
nedopmupoBannoro coctossaust (HJIC) reomormueckoii cpempl. ['paBUTalMOHHBIC
MIPWIMBHI CBSA3AHBI C BpamieHueM JIyHbl BOokpyr 3emiu, OapurieHTpa 3emuis-Jlyna Bo-
kpyr Comniia, 3emMiii BOKPYT CBOEH OCH M, COOTBETCTBEHHO, KIACCU(PUIIUPYIOTCS HA
noxycyrounsie (12 vacoB), cyrounsle (24 yaca), 14-gHeBHbIE U T. 1. Pa3nuuHbie TU-
bl TPABUTAIMOHHBIX MPUJIMBOB MOTYT BCTYIAaTh BO B3aWMOJICHCTBHUE U BBI3HIBATH
pe3onanc B Buje ycuieHus (ocnabnenus) HJIC reonornueckoit cpeanl. Teopus pe-
30HaHCOB T'PaBUTALMOHHBIX MPUIMBOB HEAOCTATOUYHO paszpadorana. Ilpu reomuna-
MHUYECKOM MOHUTOpPUHIE B pa3iuuHbix pernoHax P® (Kamuarka, Caxanun, Xa0a-
poBck, AnTtae-CasgHcKasi CeiCMOAaKTHBHAs 00J1aCTh) SKCIIEPUMEHTAIBLHO YCTAaHOBIIEHO
MPOSIBJICHUE PE30HAHCOB 14-THEBHBIX T'PAaBUTAIIMOHHBIX MPUIMBOB B Pa3IUYHBIX
reopu3nyecKux Mnojsx (cericmuueckom, anekrpomarautHom (EMOMII3), razruapo-
reoXuMU4YecKoM (pasion), ruaporeoaedopmarmonom (I'T)).

DKCNepUMEHTAIBHO OIEHEHA BEJIMYMHA MPUPOCTA JIaBJICHUS B He(PTEra3oBBIX
MJIacTax-JoBYIIKAaX MPU pPe30HAHCaX rpaBUTAIMOHHBIX MpuwiuBoB (0T 1,5 10 5 % ot
BEJTMYMHBI TOPHOTO JaBJICHUS ). DHEPTUU PE30OHAHCOB JOCTATOYHO JJISI TOTO, YTOOBI:

1)  «packayaTh» W BbI3BaTh CTOSYHME BOJHBI B He(PTEra3oBhIX 0OBEKTaX Ha
riyounax a0 4,0 km. Ha sToil sHeprernueckoil OCHOBE pa3paboTaHa TEXHOJIOTHS
dbmronaHOM pesoHaHcHOM cericmopasBenku (OPC);

2)  BBI3BaTh PA3PSAJIKY CEHCMHUYCCKHUX OYaroB NMPHU 3eMIICTPSACEHUSAX. YCTa-
HOBJICHO, YTO PE30HAHCHI IrpaBUTANMOHHBIX NMpuiuBOB (PI'TI) — ocHOBHO# TpurTep
NIPU CWIIBHBIX 3emiteTpsicenusx (M > 6,0);

3)  PI'TI oka3pIBalOT BO3MEHCTBHE Ha KPYIHBIC TEXHUYECKUE COOPYKEHHUSI
(tuna motud). Ilpu »ToM MoOXkeT coBmacTh (Kak B ciayyae aBapur Ha CasiHO-
Mymenckoit I'9C 17.08.2009 r.) yacTtora COOCTBEHHBIX KOJIEOAHUU COOPYKEHHUS
U HeCcylllasg 4acToTa BOJH Jedopmaiiuu, reHepUpyeMbIX B T'€OJIOTMUECKOW cpeje
suepruen PI'TI;

4) HJIC reonoruueckoit cpeasl noj BiausinueM PI'TI oxBaThIBaeT HE TOJBKO
3emMHy10 Kopy (30—40 kM), HO U JUTOChEpPy M BEPXHIOK YaCTh MAaHTHH, TaK KaK KO-
nebanus OapuiieHTpa cuctemMbl 3emiis-JlyHa B Tedenue syHHoro (28—29 nHeit) mecs-
na gqocturatot 700 km (Ha riryoune 1200—1300 M OT MOBEPXHOCTH).

Ha raybunax oxomo 1500 M yuennie (Hauke Marquardt and Lowell
Miyagi, 2015) ycTaHOBHIIH, YTO 10 HEM3BECTHOM MPHUYMHE MPOMCXOIUT YIUIOTHECHHUE
nopoJ MaHTUHU 3a cueT (a3oBbIX NEpexoAoB B BemiecTBe. Hambosnee BeposiTHOM
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MPUYMHONW DTOTO SBJICHUS SBJISETCS DSHEPrHs KoJieOaHWN OapuIleHTpa CHUCTEMBI
3emnsa-JlyHa.

Takum 00pa3zoM, SKCIIEpUMEHTAIBHO ycTaHoBJIeHO, 4yTo PI'TI o6namator mocra-
TOYHOM SHEpPrued Uil pa3BUTHS TEOAMHAMUYECKUX IPOLIECCOB B TE€OJIOTUYECKOU
cpene. HeoOxoaumo yuuteiBaTh sHepruto PITI mpu mianupoBaHUM U MHTEpIpeETa-
MU TeOPU3NYECKUX TEXHOJOTUN MOUCKA MOJE3HBIX UCKOMAEMBIX, TPOCKTUPOBAHUU
1 MOHUTOPHUHTE KPYIHBIX TEXHUYECKUX COOPYKEHUMU (TUIOTUHBI, SIAEPHBIE MOTHUJIb-
HUKHU U T. ]11.).
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HOBOE CBOMCTBO ITOYBEHHBIX AKTUHOMUILIETOB
P. 1O. Cmupnos, E. C. Kamnukoga, JI. C. Tuppanen
Cubupckutl ¢hedepanvHulil yHUSEpCUmMem
Hncmumym 6uogpuszuxu CO PAH
KHI] CO PAH, Kpacnospck, Poccus
rostislav.smirnov.93@mail.ru

Panee BBISIBIIEHO, YTO KYJbTYPhI BBICIIMX U HU3ZMIMX MHUKPOCKOMUYECKUX TPHU-
00B 001a/1af0T COOCTBEHHBIM XEMIUTFOMUHECIIEHTHBIM H3TyYE€HUEM, 3aBUCSIIUM OT
YCIIOBUM KyJIbTUBUPOBAHUS W, BUIUMO, SIBIISIOMIUMCS OOIIMM CBOMCTBOM TpHOOB.
[Tomaraem, 9To eciii OyJeT yCTAHOBJICHO HAJIMYHME XEMUJTIOMHUHECIICHTHOTO H3JTy4e-
HUS y TIOYBEHHBIX aKTHHOMHUIIETOB, TO UX MOXKHO OYJET paccMaTpuBaTh Kak Mmpome-
KYTOUYHOE 3B€HO B BOJIIOIIMU MEXTy OaKTEPUSIMHU M MUKPOCKOITMYECKUMH TPUOaAMH.

XeMUITIOMUHECIIEHTHOE U3JIyYeHUE TKAHEW IJIOJO0BBIX TEJI B ONTHYECKON 00-
JACTU CHEeKTpa OOHAapy)XKEHO Yy MCCJIEAOBAHHBIX BBICIIMX T'PUOOB OTjEINA
Basidiomycota, oTHOCUTENBbHO cIa00€ M3Ty4YEHHE OTMEUEHO Y HAaJ3eMHBIX T'H]oB
HECKOJIbKUX BHUJIOB U3 OTHIEJIOB Ascomycota u Zygomycota. JIutepaTypHbie JaHHbIS
10 HAJTMYHUIO XEMUJIFOMUHECIICHTHOTO U3JTYYEHHUs Y aKTHHOMUIIETOB OTCYTCTBYIOT.

[lenb: BBISIBUTh HAIMYHUE XEMHWJIFOMHUHECIICHTHOTO HW3JIYYEHUS Y TOYBEHHBIX
AKTUHOMMIIETOB M MCCJIEJ0BATh €TI0 MPOSBJICHUS B 3aBUCUMOCTH OT COCTaBa IWTa-
TEJIbHBIX CPE.

OOBeKTOM HCCIIeIOBaHUM ObUIM aKTHHOMHIICTHI poxa Actinobacteria ormema
Actinomycetales. M3y4aemblie KyabTypbl BBICTICHBI U3 MOYBbI EMEIbsIHOBCKOTO paid-
oHa KpacHospcKkoro kpas, mocestHbl Ha BOCEMb PA3JIMUHbIX TUTATEIbHBIX CPEI.

JIns1 BBISIBIICHUS Yy UCCIIEIYEMBIX aKTUHOMHMIIETOB XEMUIIOMUHECIIEHTHOTO U3-
Jy4eHUsT M HU3MEPEHHUs €ro WHTEHCHUBHOCTH HCIOJIb30Balics JroMuHOMETp Glomax
20/20. JIromuHoMeTp KanuOpoBaH 1o ctaHaapty ['actunrca-BebGepa, rie ojaHa jro-
MMHECIICHTHAs €IUHuIA paBHA 2,7 - 10° xBanTOB B 1 C. Peructpanus uznydeHusd
KaxJi0ro odpasia npoBoawiack B 10-kpaTHO# moBTOpHOCTH. IloceB mcciemyeMbix
M30JISITOB OCYILECTBIISICS YKOJIOM B LIEHTp 4amku [letpu auameTpom 35 MM, KOTO-
phle moMeniany B repmoctar npu +26 °C 10 2 cyT., Aajee KyJIbTHBUPOBAIN IPU KOM-
HATHBIX YcIoBUsIX 110 30 cyT. (B 3aBUCUMOCTH OT JUTUTEIILHOCTH IKCIICPUMEHTA).

Pe3ynbTaTaMu uccienoBaHus JIOCTOBEPHO YCTAHOBJICHO HAJIMYUE XEMUIIFOMU-
HECIICHTHOTO U3ITyYE€HUS Y UCCIEAYEMbIX aKTUHOMUIIETOB U €r0 3aBUCUMOCTh OT CO-
CTaBa MHUTATEIBHBIX CPEJl, HA KOTOPHIX OHU BBIpaNIUBaIuch. OOHAPYKEHO, YTO HH-
TEHCHUBHOCTb M3TyUYCHUs] aKTHHOMUIIETOB Oblj1a BBIIIE HA CpeJie, CoAepIKaIleil B CBO-
€M COCTaBE€ YIJIE€BOJIbI.

BriBoA: BBISBICHO HATMYME XEMUIIOMHUHECIEHTHOTO U3JIYYEHHUS Y TIOYBEHHBIX
AKTUHOMMIIETOB Ha 12-€ CyT. KyJIbTUBUPOBAHUS HA CPEIE, COIEPKAIIEH B CBOEM CO-
CTaBE€ YIJICBOJIbI.
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OLEHKA COAEP KAHUA ®TOPA B ABUOTHYECKHUX
N BUOTHYECKHUX KOMIIOHEHTAX ITPUPOJHBIX CPE/{

PEJATIOPUIA BOCTOYHOI'O CASTHA
T. II. Couupina, T. M. Kynpusanosa, O. B. Taceiiko
Cubupckuti 20cy0apcmeenHblll MexHOI02UYeCKUll YHUgepcumem
Cubupckutl 20cy0apcmeeHHblll A3POKOCMULECKUU YHUBEPCUMEM
um. axao. M. @. Pewemnésa, Kpacnospck, Poccus
t-spitsina@mail.ru, taseiko@gmail.com

lMazombuieBbIe BHIOPOCHI ATIOMUHHEBBIX 3aBOJIOB OKA3bIBAIOT CYIIECTBEHHOE
BO3/ICIICTBHE HA MPHUPOJHBIE SKOCUCTEMBI, TaK KaK B MX COCTaB BXOJAT TOKCHYHBIC
npousBoanbie Gpropa (NaF, KF, NaAlF,, AlF;, CaF,, HF, SiF, u mp.). Hakoruienust
¢dTOopa U ero CoeMHEHU aKTUBHO UCCIENYIOT MHOTHE yueHble Poccuu, MOCKOJIbKY
3HAYUTENbHASA YaCTh NPEANPUITHI aTIOMUHUEBOW OTPACiIU PacloyIOKEeHAa Ha TEPPHU-
topur Boctounoit Cubupu. OgHaKO OTCYTCTBYIOT PaOOThI, MOCBSIICHHBIE UCCIEN0-
BaHHMIO MEXAHU3MOB, KOHTPOJIUPYIOIIUX MOOMIM3ALMIO U BOBJICYEHUE MaccC 3arpss-
HSIOIIMX BELIECTB B MUTPALIMIO JJIsl BBISIBJICHUS TPUPOAHBIX T€OXUMHUYECKUX Oaphe-
pPOB U ompejieieHus o0beMa 0yhepHOCTH TOMEOCTATUYHBIX CUCTEM B YCIOBUSIX BBI-
COKOM aHTPOTIOT€HHOW Harpy3ku. B CBs3U ¢ 3TUM I11€IbI0 pabOTHI SBISIOTCS COCTaB-
JICHUE KOJMYECTBEHHOW OMOTEOXMMHUYECKON MOJIETTM BHOCA, BRIHOCA U JCTIOHUPOBA-
Hus propa B akocucteme p. bazauxa.

®dTop momamaer B skocucteMbl mpearopuii Bocrounoro Casna ¢ armocdep-
HBIMM OCaJiIKaMHu — B TOJl BbIagaeT B cpeaneM 181,3 KT/KM> COCIUHEHNHN ITOrO JJIe-
MeHTa. B ycinoBusix Bo3aelicTBHS HEMPEPHIBHON TEXHOTC€HHON SMUCCUU (PTOp Hakarm-
JMBAETCA B KUBOM BEIIECTBE W MOYBE. B XBO€ MUXTHI CUOMPCKON €Tr0 COIepKaHuE
3HAUUTEIBFHO TpEBbIIAET KiIapkoBble 3HaueHus (0,1 MI/Kr) U cocTaBisieT
411,9 mr/kr. Ecnu, 3Has 3anac u ¢puromMaccy XBOH, IepecUnTaTh JJaHHOE 3HaUYCHHUE Ha
IUIOIIAb, TO MoMy4daeTcs 259,1 kr/km®. BogopacTBopumas dopma (GTopa B mouBe He
npesbimaeT [1JIK u cocraBnser 0,32 mr/kr. BanoBas ¢gopma B mouBe JOCTaTOYHO Be-
auka — 2560 MI/KT U B HECKOJIbKO pa3 MPEBBIMIACT KJIApK MOYBBI (COCTaBJsSET
200 Mmr/kr).

Bxopsiuii moToK JeMeHTa B 9KOCUCTEMY — 3TO OCaJKH M aTMOC(HEpHBIN Tie-
pPEHOC, a BRIXOSIINN — BOAHBIN yCThEBOU CTOK ¢ OacceitHa p. bazauxa. [1oussl, mos-
CTUJIKA UM JIOHHBIE OTJIOKEHUS SBJISIOTCS Cpeloll JenoHupoBanus. B Bojax
p. basanxa conepsxanne ¢ropa He mpesbimaer IIJIK,, u cocrasmser 0,042 mr/n,
B JJOHHBIX OTJOXKeHusx — 2560 mr/kr. Ha ocHoBe mokazareneil MOXXHO pPacCYUTaTh
0alaHCOBOE COOTHOILIEHHE MPUXOJa M Pacxoja 3JEMEHTa B SKOCHCTEME BoJ10cOOpa
p. bazauxa. Pe3ynbrarsl moka3pIBaioT, 4To 0OIMUN Mpuxoa propa ¢ aTMOCHEpHBIMU
ocankamu B 1,8 pa3a OoJibliie, 4eM BBIHOC C MOBEPXHOCTHBIMU BOJaMU U3 OacceiliHa

peKwu.

Hccneoosanue evinoaneno npu ¢unancosou noooepiicke PDODU 6 pamkax uayumozo
npoexma Ne 15-07-06982.
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BJIMSTHUE KABUTAIIMOHHOI'O BO3JIEMCTBUA
HA PEOJIOTMYECKHUE U TEILJIO®U3UYECKUE CBOMCTBA _
BOJOYTI'OJIBHBIX BBICOKOKOHIEHTPUPOBAHHBIX CYCIIEH3UU

O. I1. Crebenena, JI. B. Kamkuna, T. 0. EmenssroBa, C. C. JIoOpoCMBICIIOB,
T. A. IIesnbix, E. C. Canoxuukosa, [1. O. Cyxonaes
Cubupckuii ¢hedepanvrviii ynueepcumem, Kpacnospck, Poccus
opstebeleva@mail.ru

[Ipobnema ympaBieHHUs] PEOJIOTUYECKUMHU U TEIUIO(PU3NYECKUMHU CBOMCTBAMU
BOJIOYT'OJIbHBIX BBICOKOKOHILIEHTpUpOBaHHbIX cycneH3uil (BYC) sBnsercs akryaib-
HOU. OCHOBHBIMU NPOOJIEMaMH Ha MYTU K paciiMpeHHomy npumeHeHuto BYC sBus-
I0TCSI: HU3KHE MOKa3aTeau CTaOMIIBHOCTH OCHOBHBIX TEXHOJIOTMYECKUX XapaKTepu-
CTHK, a TAaK’K€ OTCYTCTBHE HAYYHO OOOCHOBAHHBIX METOJIMYECKUX PEKOMEHIALUN 110
CO3/IaHUIO cuCcTeM IpuroToBieHus u xpaHenuss BYC. B cBd3u ¢ 3TuM, akTyaabHOU
CTAaHOBUTCSl M 3ajjaya ONMUCaHusi MexaHu3Mma npurotosiieHus BYC, ynpasnsemoro
Y BOCIIPOM3BOAMMOTI0 IIPOLECCa CO3AaHUA YCTOMYMBOM CYCIIEH3UU.

ABTOpamu OblIa MTOKa3aHa BO3MOXHOCTh BIIMSTH HA CBOMCTBA JIUCIIEPCHBIX CH-
CTEM METOJAOM BBICOKOIHEPIE€THYECKOTO THAPOJIMHAMHYECKOTO KABUTALMOHHOIO
BO3JEHCTBUS. DBbUIM yCTaHOBJIEHBI 3aKOHOMEPHOCTH MPOLIECCOB (HOPMUPOBAHUS
TpyOUaTBIX YTJIEPOIHBIX CTPYKTYP U U3MEHEHHsI CBOMCTB PA3IMUHBIX THIIOB CaX IO-
CJIe KaBUTAIIMOHHOW 00paboTku, chopmyiaupoBaHa (HEHOMEHOJIOTHYECKash MOJEIb
o0pa3oBaHMsI HAHOCTPYKTYPUPOBAHHBIX YTIIEPOJIHBIX MAaTEPUAIOB, B COCTaB KOTOPHIX
BXOJISIT TUJIPAaTUPOBAHHbBIC Ca)keBble TJI00YIbI U (ysuiepedH. Kpome Toro, B Xoje 3Kc-
MEPUMEHTANBHBIX HMCCIEJOBAaHUMN IMOJY4YEHbl CTaOMIbHBIE BO BPEMEHHM B3BECH, CO-
JeprKallue yriaepoaHble YaCTUIbI, ONPENEIECHO BIUSHUE T'HIPOIMHAMUYECKON KaBU-
TallUy Ha AUCTIEPCHOCTH CAKEBBIX U 30JIbHBIX MATEPHAJIOB, MOJTYYEHHBIX MPU CIKUTA-
HUU KAHCKO-aUYMHCKHX yTJIEH.

KaBuranmonnas o6paboTka onpeneseHHON HHTEHCUBHOCTH U MPOJI0HKUTEIb-
HOCTHU TIO3BOJIUT YBEJIWYUTh BPEMSI CEOUMEHTAIIMU W KOAryJisiquy yTIEepOAHBIX Ya-
cturl B BYC, cHM3UT BSA3KOCTBH 3a CYET JOIOJHHUTEILHOM MEXaHOXMMHYECKOM Je-
CTPYKLIMH, TOBBILIEHNS TEMIIEPATYPhl U U3MEHEHUSI CBOMCTB BOJIbI (KaK KOMIIOHEHTa
BYC) B mpouecce 06paboTKH; MOMydYE€HHBIE PETaKCAIMOHHBIE XapaKTEPUCTHKHU IO-
ciie 00pabOTKH MO3BOJISIT OJTHEE OMHUCATh MEXAHU3M B3aMMOJCHCTBUS BOABI M YTJISL.
Pe3ynbpTaTel nccneqoBaHU 1aayT KaueCTBEHHO HOBBIM ypOBEHb IMOHMMAHHS MEXa-
HU3Ma B3aWMOJCWUCTBUS AMCIIEPCHOU (pa3bl U KUIAKOCTU B YCTOWYUBOM CYCIIEH3HH:
100 ONpPEACISIONIYIO POJIb UTPAIOT HAHO- U MUKPOYACTHIIbI, MTOTYyYaeMbIE B pe3yJib-
TaTe TUAPOJIMHAMUYECKOH 00pabOTKH, KOTOPhIE CHIKAIOT BSI3KOCTh AUCIIEPCUOHHOMN
Cpeabl U, Kak CIIEICTBUE, YBEJIMYHMBAKOT CEAUMEHTALMOHHYI) YCTOMYMBOCTH BCEM
CyCIEH3UH; JU00 00pa30BaBIIMECS B MPOIECCE KaBUTAITMOHHON 00paboTKU CBOOO/I-
HbIE PaAUKaJIbl TUAPOKCUIIBHBIX TPYIII, BOJAOPOAA U KUCIOpPOAA YYACTBYIOT B peak-
MU TUPOJIN3a TYMUHOBBIX KHCIIOT, COIEPKAIIUXCS B YIJISX, U MPUBOIAT K 00pa3o-
BAaHUIO YCTOMYMUBOTO Iejisi TYMHUHOBBIX KHCIIOT, KOTOPBIA CHUXAET BA3KOCTh U MOBBI-

1aeT cTabUIbHOCTD BCEH CYCIIEH3HH.
HUccnedosanue evinonneno npu ¢punancogol noooepicke PODU 6 pamxax nayunoeo
npoexma 16-38-00477 mon_a.
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COHOXUMHMNYECKASA OBPABOTKA MAT'HUTHbBIX

HAHOYACTHUI ®PEPPUT'UIPUTA B CYCIIEH3MOHHOM COCTOsHHUHN

C. B. Croasp, O. A. batokos, B. I1. Jlageiruna, P. C. Ucxakos, P. H. fIpocnaBiies
Hnemumym ¢usuxu CO PAH
Cubupckuii ¢hedepanvrulil yHugepcumem
KHI] CO PAH, Kpacnospck, Poccus
rauf@iph.krasn.ru

B nanHOM cOO0IIEHNU TPUBOASTCS PE3YNIbTAThl UCCIEIOBAHUS METOJAOM MEC-
cOay’pOBCKOIN CIEKTPOCKONUU BBICYIICHHBIX CYCIIEH3MM MAarHUTHBIX HAHOYACTHII,
MOJIBEPTHYTHIX B CYCIIEH3MOHHOM COCTOSIHMM YJbTpa3ByKoBoM oOpaboTke. B pabo-
Tax paHee ObUIM U3Y4YEHBI OCOOCHHOCTU CTPYKTYpPhl U MarHUTHBIX CBOWCTB HaHOYa-
ctull (eppuruaputa, oOpa3oBaBIIMXCS B pe3ysbTaTe KyJbTUBUPOBAHMS OakTepuid
Klebsiella oxitoca. HacTuiiel umenu pasmMepsl 2—3 HM. YKa3aHHOE COCAMHEHUE aHTHU-
dbeppoMarHuTHOE, OJHAKO B HAHOJIWCIEPCHOHN (opMe OKas3piBaeTCsl (peppuMarHuT-
HBIM M3-32 JEKOMIEHCAIMM MATrHUTHBIX MOMEHTOB MOHOB Fe’ Ha HoBepXHOCTH
U B 00beMe yacTull. biaronapst 3ToMy aHHbIE YaCTUIBI MOTYT COCTaBUTh KOHKYPEH-
o (eppo- U hpeppUMarHUTHBIM YACTULAM B PA3NMYHBIX MPAKTUYECKUX MPUIIOKE-
HUSX, B TOM 4MCJIE JJIs LEJIEHANPaBICHHOIO MIEPEHOCa JIEKapCTBEHHBIX MIPENapaToB
B OpraHU3Max.

VYnbTpazBykoBas 00paboTka ocyllecTBIsiIach Ha ammapare cepuu «Bomxa»
V3TA-0,4/22-OM OOO «lleHTp yabTpa3ByKOBBIX TEXHOJOTHI», I. buiick. NHTeH-
CHUBHOCTb YJIbTPa3BYKOBOTO Bo3jaeicTBUs > 10 Br/cm?, acrora 22 k' Bpewmst o6pa-
060Tku cocTaBisuio 4-24 muH. Meccbay’poBCcKUe U3MEPEHHs IPOBECHBI C UCTOYHU-
koM C0°'(Cr), HMeIolIeM IMUPHHY JTHHHH Ha MoyBbicoTe 0,24 MM/C Ha MOTIOTHTENE
U3 MOPOIIKa HUTPOIIPYCCUIa HATPUSI.

bouto mokaszaHo, 4TO yJbTpa3ByKoBas 00paboTKa MPUBOAUT K BOCCTAHOBIIE-
a0 Fe** 0 Merammmueckoro coctosHus. Bo BCEX BBHIMONHEHHBIX HAMH JKCIIEPH-
MEHTaX, MPU KOTOPBIX PErHMCTPUPOBATIOCH BOCCTAHOBIIEHUE METAIA, B CYCIIEH3MIX
IPUCYTCTBOBAJIa OpraHuyeckas cocTaBismomas. llodydeHHble HaMu 3KCIEpUMEH-
TaJIbHBIE PE3YJIbTAThl MO3BOJISIIOT BBIJBUHYTH IPENIOJIOKEHHE O BO3MOKHOCTH CO-
3/TaHUST IKOJOTUYECKU YMCTHIX M MaJl03aTPATHBIX TEXHOJIOTUN TIONyYEHHUSI METAIIJIOB

13 OKHCJICHHBIX COCTOSIHUM C INOMOIIIBKO KaBUTAIINH.
Paboma noooepocana Cneyuanvnoti npoepammor Munucmepcmea obpazosanus u HAyKu

Poccuiickoii @eoepayuu ons Cubupckoeo gpedepanvrozo ynusepcumema. Iloooepocano PODH 16-
03-00969 u POPU — KKPH p-cubupo-a npoexm Ne 15-42-04171.
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IKOJJIOTHYECKAS CPEJA KPACHOAPCKA

KAK CJIOXKHAS CUCTEMA B DKCTPEMAJIBHBIX YCJIOBUSAX
B. . Cycnos
Hncmumym skonomuxu u opeanuzayuu npomviuiieHnozo npouzeoocmea CO PAH,
Hoesocubupck, Poccus
suslov@ieie.nsc.ru

PaccmarpuBatoTcst skosorndyeckue mnpodnemsl ropoaa KpacHosipcka u ero
OKPECTHOCTEH B CBSI3W C AJTIOMHUHHEBBIM 3aBOJIOM, TETUIOPHEPTETUKOW Ha KAHCKO-
aunHCKuX yrisix, KpacHospkoit 'DC ¢ ee 3uMHEl MOJIBIHBEH U JIETHUM XOJIOJIOM, TT0-
TEHITUATIOM KEJIE3HOTOPCKOW aTOMHOW MPOMBINUIEHHOCTH. COIMOCTABISIOTCS CTOU-
MOCTHBIE OIICHKH 3aTpaT Ha MPEJOTBPAICHHE YKOJIOTUYECKUX yIepOOB U pe3ybTa-
TOB (IIOTEPh) OT ITUX YIIEPOOB.
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JIAHAMUKA YNUCJIEHHOCTH BUOJOTMYECKUX MOMYJISAIUAM:
IMPEACTABJIEHUE, MOJAEJIN U ITPOI'HO3bI

B. T'. CyxoBonbckuit
HUncmumym neca um. B. H. Cyxauesa CO PAH, Kpacnospck, Poccus
soukhovolsky@yandex.ru

Jlns pelieHuss BaXXHOW B 3KOJIOTUYECKOM, SJKOHOMUYECKOM U COLIMATIBHOM OT-
HOLIEHMX 3a7a4d IPOTHO3a BO3JACKUCTBUS OIACHBIX HACEKOMBIX HA JIECHBIC U CEJIb-
CKOXO35IMCTBEHHbIE IIEHO3bI HEOOXOIUMO:

® BbIOpaTh ONTUMAJBHBIM JJISl TaHHOTO BHJIa BpEAUTENed CIOcoO MpecTaBlie-

HHS JAHHBIX O COCTOSIHWHU TOIYJISILIUM BPEIUTENEH, CBSI3aHHBIX C HEW BUJIOB

pacTeHUM M KUBOTHBIX, O BO3JICUCTBUU MOIUMDUIIUPYIOMINX (HAKTOPOB (TIPexkK-

JI€ BCET0 KJIIMMATUYECKHUX ) HA COCTOSTHUE SKOCUCTEMBI;

® [PEIJIOKUTh MOJEIA JUHAMUKU YUCICHHOCTH MOMYJISIUAN BPEAUTEINICH, OIH-

CHIBAIOIIMX KaK CTAallMOHAPHOE COCTOSIHUE MOMYJISIMMA HAa HU3KOM YPOBHE

IJIOTHOCTU MONYJISIUMUA, TAK U COCTOSHUE MONYJISIUUU B PEXKUME BCIBIIIKUA

MacCOBOI'0 Pa3MHOKEHHUS;

® Ha OCHOBE MpPEUIOKEHHBIX MojeNel pa3paboTaTh METOJbI KPAaTKO- U JOJTO-

CPOYHOTO IMPOTHO3a NOMYJISUMOHHOM JUHAMUKU HACEKOMBIX-BPEAUTEIICH

Y METOABl OLIEHKM HKOJIOTUYECKOIO PHUCKA MOBPEKICHUN PACTUTEIBHOCTH

HACEKOMBIMU.

K coxaenuto, CyliecTBYIOIIME MOJAENH AWHAMUKU MOMYJSINUNA (MOJEIU
Maunbtyca, ®epxronbcra, ['oMnepia 1 MHOTOYHUCIIEHHBIE IPOU3BOAHBIE OT HUX MO-
JIeM) U MOJIEIN B3auMoAecTBusl nomyisiuui (ypaBHeHus Jlotku-Bonbreppa u ux
MoaU(DUKALIUK) HE MO3BOJISIOT OMKUCATh TUHAMUKY YMCJICHHOCTH U JaTh MPOTHO3 -
HAMHUKH PEATbHBIX MOMYJISLNNA HACEKOMBIX B KOHKPETHBIX SKOJIOTUUECKUX YCIOBUSIX.

B Hacrosmei pabore aHaIM3UPYIOTCS BO3MOXKHBIE CHOCOOBI MPEACTaBICHUS
JTAHHBIX TI0 JTWHAMHUKE YHCJICHHOCTH JIECHBIX HACEKOMBIX, pacCMaTPUBAETCS BHIOOD
TE€X WU UHBIX MPEICTAaBICHUN MPU PEIICHUH 33/1a4 MOJCIUPOBAHUSA JUHAMUKHU YHC-
JIEHHOCTH TOMYJISAINI HACEKOMBIX, 00CYKJIal0TCS BO3MOKHOCTU TOCTPOCHHSI MOJIe-
JIeW TOMYJIALMOHHOW TUHAMHUKUA C YYE€TOM OTPAaHHUYEHHOCTH BO3MOKHOCTEU H3MEpe-
HUW COCTOSIHUSI KOMIIOHEHTOB MOJEIMPYEMOT0 COO0IIeCcTBa, pacCMaTPUBAIOTCS BO3-
MokHOCTH ucnoib3oBanus ARDL (auto-regressive distributive lag)-moneneit, mose-
neit (ha30BBIX MEPEXO00B MEPBOTO U BTOPOTO POJIa, MOJIEJIECH pacTpeIeieHHs YKCTpe-
MYMOB CJIy4alHBIX MPOLECCOB JJIsI MOJCIUPOBAHUS IOMYISALMOHHON JTMHAMHUKHU
HAaCEKOMBIX, PACCMaTPUBAIOTCA METObI KPATKO- U JOJITOCPOYHOI'O IPOTHO3UPOBAHUSA
PUCKOB BO3/ICHCTBUSI HACEKOMBIX Ha OMOTY B YCJIOBHUSX BO3MOXHBIX KIMMaTHYECKUX
W3MEHEHUM.

Paboma evinonnena npu noooepicke PODU (2panm Ne 15-04-01192).
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OHKO3ABOJIEBAHUA B CIIIA: DQIIMAEMHOJIOI'MYECKASA
AUNHAMMUKA B PA3JIMYHBIX STHUYECKUX IT'PYIIIIAX HACEJIEHHWSI
HA ITPOTAKEHUUA ITOCJIEJHUX JECATUJIETUA

B. T'. CyxoBonsckuii, A. B. KoBanen
KHI] CO PAH, Kpacnospck, Poccus

XOpo1I0 U3BECTHO, YTO HA PA3BUTHE OHKO3a00JIEBAaHUM BIIUSIET 3HAYUTEIHLHOE
9uCiI0 (PaKTOPOB, CBA3AHHBIX C MPUCYTCTBUEM B MOMYJISAIMH OMPEIEICHHBIX OHKOTE-
HOB, C OCOOCHHOCTSIMU TTUTaHUs, 00pa3a KW3HU U MPUBBIYKAMH HAcCEJICHUs (HaIpu-
Mep, KypeHHs), C COCTOSHHEM OKpyskaromiei cpeasl (Thomas, 2009). Ognako Bo3-
JENUCTBUE BCEX ITUX (DAKTOPOB MPOSBISIETCS TOCTATOUHO MEAJIEHHO, M OHKOJIOTHYE-
CKkhe 3a00JieBaHMS MPHUHAIEKAT K KIACCy BO3PACTHO-3aBUCUMBIX 3a00JI€BaHUMN
HapsAy ¢ TaKUMH 3a00JIEBaHUSIMH, KaK, HallpuMep, 0ose3Hb Ajblreiimepa. B cBsizu
C 3TUM Ba)XXKHEHIIMM MOKa3aTeJeM PHUCKa TeX WM UHBIX OHKO03a00JIeBaHUM SIBIISETCA
BO3pACT MALMEHTA, U 3HAYUTEIHHOE YMCIO PabOT MOCBSILIEHO aHAJU3y BO3PACTHBIX
KpHUBBIX OHKO3a0oneBanuii (Frank, 2007). Panee mis onucanus monysIsIIMOHHON JTU-
HaMHKHA OHK03a00JI€BaHMI OblIa MpeasiokeHa Mojiesib (a30BOro Mepexoaa BTOPOTo
pona (CyxoBoabckuid u 1p., 2015). B kauecTBe HEe3aBUCUMON IEPEMEHHON B MOJCIIH
paccMaTpuBaeTCsl BelIMurMHa oOpatHoro Bo3pacta 1/T, a B kauecTBe 3aBUCUMOIL Tie-
PEMEHHOM, XapaKTEPU3YIOMIEH OHKOJIOTHYECKYIO AIUJIEMUOJIOTHYECKYI0 JUHAMHU-
Ky, — KOTOpTHasi 3a00J1€Ba€MOCTh (] — OTHOIIECHUE YKCIia 3a00JIeBIINX (MY>KUYUH WITH
KEHIIMH) TaHHOM (GOpMOH paka B ONpeIeICHHON BO3PACTHON IPYIITE K YNCIECHHOCTH
MY>KYMH WJIH KEHIIMH B TaHHOW BO3pacTHOU Koropte. CorjaacHO 3TOM MOJENH, KpHU-
BbIC TIOMYJIAIIMOHHON OHKOJMHAMUKHU XapaKTePU3yeTCs ABYMs MOKa3aTeNlsIMU — KpH-
TUYECKUM BO3pacTOM 7, MO JOCTUKEHUIO KOTOPOTO HAYMHAIOTCS OHK03a00JIeBaHUS
ONpEJEICHHOr0 TUIAa, 1 UHTEHCUBHOCTBIO B pa3BUTHs 3TUX 3a00JIeBaHMI mocie J10-
CTHKEHHUSI KpUTUUYECKOTO BO3pACTA.

Panee ObLJIO OKA3aHO, YTO JUISl PA3HBIX ATHUYECKUX TPYII HACEJICHUs] KPUTHU-
YecKue MoKazarenau 3a00JeBaeMOCTH 3HaYMMo paznuydaioTcs (CyXoBOJBCKUHM U 1p.,
2015). Takue pa3nuuus MOTYT OBITH CBSA3aHBI KaK ¢ OCOOCHHOCTSIMH T€HOMA OT/ICIIh-
HBIX ATHOCOB, TaK M C BIUSHUEM 00pa3a *U3HHU U BHENTHUX KAHIIEPOTCHHBIX (haKTO-
poB. Hacrosiiast pabota nocpsiiieHa JaJibHEHIIeMy aHaIu3y pa3Inyuil NOMyIsIIHOH-
HOM OHKOJIMHAMUKHU JUIs1 IPEJCTABUTENEH Pa3IMUHbIX STHUYECKUX TPYII HACETICHUSI.
Jlyist aHanm3a MCHONB30BAIMCHh oduinanbHbie ganHble ctatucTuku CIIA mo Takum
dbopmam OHK03a00JIEBaHUI, KaK paK MPOCTAThl, paK TOJCTOW U MPSAMOMN KUIIKH, PaK
JIETKUX U OPOHXOB, paK MOJIOYHOM >KeJe3bl Y MPEICTaBUTENICH YEThIPEX ITHUUECKUX
IPYII — O€JIbIX, YEPHBIX, A3MATOB U UCIIAHOTOBOPSIIINX (JTATHHOAMEPUKAHIICR).

[IpoBeneHHBIN aHANIM3 MOKa3aj, YTO CYIIECTBYIOT 3HAYMMBIE pa3jinyus B Xa-
PaKTEPUCTUKAX MOMYJISIIMOHHOW OHKOJAMHAMUKY JIJIS1 PA3JIMUYHBIX ATHUYECKUX TPYIIIL.
Kpome Toro, mokasaHo, 4To mocljieJHee AECITUIETHE XapaKTepU3yeTcs CyllecTBOBA-
HUEM YCTOMYMBOTO TPEHJIa MOJIETBHBIX NOKa3aTeel MOMyIsIMUOHHON OHKOANHAMU-
KM I BCeX dTHUYECKUX rpynn HaceneHus CIHIA.
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IBOJIOLIUA 3ABUCUMOCTHU MEXIY BBIBPOCAMMHU CO;
N ITOKA3ATEJIAMMU BBII: MEKAYHAPOJHBIE TEHAEHIINHU

B TEUEHMUME ITOCJIEJHUX 40 JIET
C. B. Tazees, A. B. Canaraesa, B. JI. I'aBpukos, P. I'. Xirebonpoc
KHI] CO PAH
Cubupckuii ¢hedepanvrviii ynueepcumem, Kpacnospck, Poccus

Kaxnas ctpaHa npou3BOIUT TOBApbl U YCIYTH, KOTOPHIE MOKHO YYECTh B JIE-
HEXHOM SKBUBAJIEHTE B BHJI€ BHYTpeHHero BajoBoro mnpoaykra (BBII); u kaxnas
cTpaHa Bbiaenser yraekucibiii raz (CO;), Tak Kak MPOU3BOJCTBO TOBAPOB U YCIYT
TpeOyeT PHEPreTUYECKUX 3aTpaT, KOTOPhIE B 3HAUUTEIIbHOW CTENEHHU 3aBUCST OT IO0-
TpeOJIEHNsI UICKONTaeMOT0 TOIUIMBA. [Ipu 3TOM CTpaHbl, OTIIMYAIOIIKUECS IO CTPYKTYpPE
WIM CTIeUUaIN3alii SKOHOMUKH, OTIMYAIOTCS TAKKE U MO KOJIWYECTBY BHIOPOCOB
CO,, npousBeaeHHBIX TI0 OTHOMIEeHNIO K BBIL.

VYuuteiBass TOT (akT, YTO Ha CETOAHSIIHHIA JI€Hb HE CYIIECTBYET HUKAKOIO
OKOHYATeTbHOTO TToHMMaHus cooTHomieHus: CO,/BBII, Mbl pemminm cocpeqoTounTh-
Csl HA PACCMOTPEHUU CTPATETUH IKOHOMHYECKOTO MOBEICHHSI PA3JINYHBIX CTPaH.

Hannbie o BeiOpocam CO; (kT / nynry Hacenenwusi) u BBII (paccuntannbie 1o
HapUTETy MOKYIATSIbHOM criocoOHocTH Ha aymy Hacenenus (BBII ITIIIT)) B3ste u3
0a3bl gaHHbIX BecemupHoro 6anka u npoananuzupoBansl ¢ 1973 mo 2011 r. ais mo-
JABJISIIOIIETO OOJIBIIMHCTBA CTPAH, MPEICTABICHHBIX B CIIMCKAX.

Pe3ynbTaThl aHanu3a mokaspiBatoT, 4To K 2011 1. MOTyT OBITH BBIACICHBI Ue-
ThIpE KJIacTepa CTpaH, OTIMYAIOIIUXCS 10 XapakTepy 3aBUCHUMOCTU BbIOpocoB CO;
k BBII Ha nymy Hacenenus. PaccmarpuBas CuUTyalnuio 3a IPUBEICHHBIM NEPUO/I,
MOKHO TPOCIEOUTh 3BOJIIOLMIO0 3THX KIJIACTEPOB M HUX COBPEMEHHOIO COCTOSIHMS,
a TaK)Ke COCTaBISIONINE WX cTpaHbl. O0pa3oBaHKE 3THUX KIACTEPOB CBS3aHO C JABYMS
Toukamu oudypxanuu B oonactu yposus (BBII [II1I1 na nymy Hacenenust) mopsiaka
20 teic. mout. CHIA u mopsinka 50 Teic. moyut. CIIIA. Bo Bcex kitactepax pe3ko pas-
JMYaeTcsl BENMYMHA JonojHuTenbHol smuccun CO, npu yBenmnuenun BBII Ha
1000 momn. CHIA.

Habnronas 3a sBOOLMEN 3TUX YETBIPEX KIACTEPOB, Mbl HAaXOJIUM YEThIPE
CTpaTeTruu POCTa, CBsI3aHHbIE ¢ HapanuBaHueM BbIOpocoB CO,. Ilonnmanue xapak-
Tepa 3TUX U3MEHEHH MOXET MOMOYb BbIOpATh CTPATETUIO YIIPaBICHUS KBOTaMU Ha
BbIOpOCKHl CO; 1 onpenenienrs (UHAHCOBOTO BKJIaAa pPa3IMYHBIX CTPaH.
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OLEHKA ITAPAMETPOB, BJIMAIOHINX HA ITPOIECCHI
CAMOOYHNIIEHUA MAJIBIX PEK B YCJIOBUAX

PE3KO KOHTUHEHTAJIBHOI'O KIIMMATA HEHTPAJII)HOﬁ CUbUPU
0. B. Taceiiko, T. II. Cunpeiaa
Cubupckutl 20cy0apcmeenHbvlll aspoKOCMUYECKULl YHUGepCUmem
um. axao. M. @. Pewwemnesa
Cubupckutl 2ocyoapcmeennwlli mexunono2udeckuil ynusepcumem, Kpacrnospcx, Poccus
taseiko@gmail.com, t-spitsina@mail.ru

O1eHKa ¥ IPOrHO3 CaMOOYHUIIAIOIIEH CIOCOOHOCTH BOJOEMOB SIBISIETCSI BaXK-
HOM YacThIO MPAKTHUYECKOW 3aJaud pa3pabOTKU PErHOHAIbHBIX HOPMAaTHBOB Kaue-
CTBa BOJHBIX 00BEKTOB. M3yueHne 3TUX MPOIIECCOB B BOJOTOKAX 3aTPYIHAETCS TEM,
YTO KaXJOM pEeKEe CBONCTBEHHA ECTECTBEHHAs HEOJHOPOJIHOCTb HKOJIOTHYECKUX
CTPYKTYp OT BEPXOBBEB K YCTh0. Kak nmpaBuio, OCHOBHOH BKJIaJ B IPOLIECC CaMO-
OUUIIICHNS BHOCAT OMOXUMHUYECKHE MEXAHU3MBI U TOJBKO IIPU YTHETEHUU TUAPOOHO-
HTOB IOJ] ACUCTBUEM TSKENBIX METAJUIOB, HEPTEIPOAYKTOB U APYTUX TOKCHUKAHTOB
0ojiee CYLIECTBEHHYIO POJb HAUMHAIOT UTPaTh XUMHUYECKHE U (PU3HKO-XUMHUYECKHE
MPOILIECCHI.

[enbto paboThI ABIAIOCH MATEMATHUYECKOE OMMCAaHUE MPOIECCOB CAMOBOCCTA-
HOBJICHUSI MaJIbIX PEK U OINpeAeNieHUE XUMUKO-OUOIOrHYECKUX MapaMeTpOB MOJIEIH
C YYETOM PETHOHAIBbHBIX OCOOCHHOCTEH.

Jlnst pewieHus 3adadd MCMOJIB30BAIACH MOJENb, YYUTHIBAKOLIAS IPOLIECCHI
OMOXMMHUYECKON TpaHC(hOpMAIl U aJBEKTUBHOIO TIEPEHOCAa OCHOBHBIX OMOTCHHBIX
AJIIEMEHTOB, XapaKTEPU3YIOUIUX CAMOOYMILIEHHE BOJOTOKOB.

Jlis yTOUHEHHs MapaMeTpoB U BEpU(PHUKALUU MOJEIU HUCHOJIb30BAIUCH pe-
3yJbTaThl HAOMIOJAEHUI Ha MOCTax rocyJapcTBeHHON ceTr MoHuTopunra I'Y «Kpac-
Hosipckuii LITMC-P» 3a nepuon ¢ 1985 nmo 2010 r. B p. Kaua Gacceiina Cpeanero
Enuces (3 ctBopa).

Onenenbl kK03 PUIMEHThl HUTPpU(PHUKALWU, TEHUTPU(PUKAIIMH, CKOPOCTh MHU-
Hepanuzaiuu gocdopa 00I1Iero U a30Ta OpraHUuYeCcKoro. BrINOIHEHO YyTOUHEHHE Ta-
paMeTpoB OMOXMMHYECKOr0 OKHCIEHUs U pearpaunu. [loka3aHa creneHb 3aBUCHUMO-
CTH BCEX KOA(PPUUMEHTOB OT NMPHUPOAHO-KIMMATHUYECKUX YCiaoBUH. OUEHEH BKJaja
OCHOBHBIX ITPOLIECCOB, YYUTHIBAEMBIX B MOJEJHU, B IPOLECCHl CAMOOYHUIIEHUS, MPO-
TEKAlLME B MAJIBIX PEKax B YCJIOBHUAX PE3KO KOHTHMHEHTAJIBHOIO KiuMmara llen-

TpanbHOU CubupH.

Uccnedosanue evinonneno npu ¢unancogol noooepicke PDODU 6 pamxax uayunoeo
npoexma Ne 15-07-06982.
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BJIMSTHUE ALIIETAJIBAET'NIA U OTUJIEHA HA POCT MUKPOBOB
JI. C. Tuppanen
HUnemumym 6uoghusuxu CO PAH
KHI] CO PAH, Kpacrosapck, Poccus
I-tiran@ya.ru

B psige pabot nmokaszaHo, 4TO yrHETEHHWE POCTa PACTEHUM B 3aMKHYTOM 3KOCH-
CTEME MOJKET OBITh CBSI3aHO C OCOOCHHOCTSIMM Ta30BOTO COCTaBa €€ aTMoc(epbl
(Gitelson et.al., 2003). HeoOxoauM mouck B atMochepe 3aMKHYTOH CUCTEMBI TOKCH-
KAHTOB, BBI3BIBAIOIIMX MHTHOMpoBaHuE pacteHuid. Hambonee ObICTpo OTBETHas pe-
aKIMsl pa3BUBACTCS HA YPOBHE IMPSMOI0 JICUCTBUS BEIIECTBA HA MUKPOOHYIO KJIETKY
C YYETOM €€ MPEUMYIIECTB: BHICOKON CKOPOCTHU PA3MHOMKEHHUS W BBHICOKON UYBCTBH-
TEJIBHOCTH K BO3JICUCTBUIO 3arPSI3HUTEIECH.

[{exar paboOTHI — OlleHKA BIUSHUSA Ha MOMYJSIIMOHHOM U KJIETOYHOM YPOBHSX
BO3MOJKHBIX HUCTOYHHKOB 3arpsi3HEHUs] aTMOC(epbl 3aMKHYTON IKOCUCTEMBI Ha POCT
TECT-KYJIBTYP MUKPOOPTaHU3MOB.

OOBEKT HucceJOBaHUS HAa TIOMYJISIIIMOHHOM YPOBHE — alleTalbACTH ] U TUJICH.
OOBEKT HccleoOBaHusI Ha KJIETOYHOM YpOBHE — 3TWjeH. McciemyeMblie rasbl siBis-
IOTCSI TIPOTYKTAMH KU3HEICATCILHOCTH PACTEHUH, MUKPOOPTAHU3MOB U MOTYT OBIThH
TEXHOTE€HHBIMU 3arpsA3HUTENIIMU U HaKaruMBaThes B atMmochepe 32C.

JIst u3ydeHus BIUSHUS alleTalbJAeTuaa TECT-MUKPOOBI BEIPAIIMBAIIA B TepMe-
TUYHOM KaMepe TS KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB Ha TBEPABIX cpenax. B ka-
YECTBE TECT-KYJbTYpP HCHOJL30BaHbl 79 IMITaMMOB MHMKpPOOOB M3 POJIOB
Achromobacter, Bacillus, Enterobacter, Erwinia, Flavobacterium, Micrococcus,
Pseudomonas, Xanthomonas u HeKOTOopbIe ApyTHE.

[lomydyeH pa3nuyHBIA CHEKTP ACHUCTBUA alleTalbJCTH]Ia U STUWJICHA HA OJUH
U TOT )€ Ha0Op TECT-KYJIbTYyp MHUKPOOPTAaHWU3MOB. DTO TOBOPHUT O €r0 M30MpaTeIh-
HOM YyBCTBUTEIHHOCTH K Pa3JIMYHBIM JIETYYUM BEIIECTBAM M JA€T BO3MOXHOCTH UC-
MOJI30BaTh MPEJIJIOKEHHBIN METOJ ¥ JAHHBIN Ha0Op TECT-KYIbTYp JJIsI OMOWHINKA-
1uu atMocdepst 30C.

Bmusiaue stunena wa poct Bacillus cereus ma xiaeTo4HOM ypoBHE H3y4YeHO
B poctoBoii Mukpokamepe O. FHO. Ky3HeloBa, HamoJIHEHHOW HMCCIEIYEMBIM Ta3oM.
[IpoBeaeHHbIE KCClEIOBAHUS TOKA3aH, YTO MO BO3IEUCTBUEM ITUJICHA HE U3MEHSI-
JUCh MOPGOJIOTHYCCKUE XapakTepucTuku Kietok Bacillus cereus.

OnpeneneHrue 4acoBOW JAMHAMUKHM YHUCIEHHOCTH KIETOK CBHJIETEIHCTBYET
0 TOM, YTO B IMEPBbIE YaChl KYyJbTUBUPOBAHUS B aTMOC(hEpe ¢ KOHUEHTPAUSIMU ITH-
neHa 2, 30 u 80 % mpoucxoauT HE3HAYUTENbHAsA, HO JOCTOBEpPHAS 3aJepikKKa pocTa
Bacillus cereus. B mocnenyromue yachl npu KoHmeHtpaiuu 80 % 3TUIeHa B aTMO-
chepe MUKpoKaMephl Kakoe-TuOO0 BO3JEHCTBHE €ro Ha OaKTepUUu OTCYTCTBYET, UTO
coBmnanaer ¢ manHeiMu J[. M. Hukutuna u 3. C. Hukutunoit (1978), y KOTOpBIX
B DKCIIEpUMEHTAaX 3THIEH (Tipu KoHIeHTpauu 90 %) ObUT HEUTpaIeH MO OTHOIIEHUIO
K OakTepusM u3 18 pa3HbIX POJOB.

B cooTBeTcTBUM C MOTYyYEHHBIMU PE3YJIbTaTaAMH JOCTOBEPHAS CTUMYJISIITUSL PO-
cta Bacillus cereus 60 naGaromanach Npu HU3KUX KOHIIEHTPAIUAX ITHJICHA (2-10_4
u 2 %) uepe3 4-5 4 pocta KynbTypsl B MuKkpokamepe O. FO. Ky3Henosa.
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JEKTPOJINHAMMUKA CJIOKHBIX CUCTEM
A. K. Tomunua
Hayuonanvnoui uccnedosamenvcruii Tomcxuti nonumexnuueckuil yuusepcumem, Tomck, Poccus
aktomilin@gmail.com, aktomilin@tpu.ru

DnekTpouHamMudeckas Teopusi copmupoBaiack B KoHie XIX Beka Giaroja-
ps padbotam Makcesia, Jlopenia, XeBucaiifa u ['epria. OHa 1mo3Bosiviia co3aTh Co-
BPEMEHHBIE CPEACTBA PAJUOCBSI3M U TEICKOMMYHUKalMil. TeM HEe MeHee OCTaeTcs
OTKPBITBIM BOIIPOC: OXBATHIBAET JIM 3TA TEOPUS BECh KOMIIJIEKC 3JIEKTPOMArHUTHBIX
siieanii? OCHOBaHUS JIJIs TIOCTAHOBKU TAKOTO BOIPOCA, 0€3YCIOBHO, CYIIECTBYIOT.

[Ipexne Bcero, COBpeMEHHAs AJIEKTPOJAUHAMMUKA, OCHOBAHHASI HA YPABHEHUSX
MakcBeiia, HE OTBEUaeT B IOJHOM Mepe OCHOBHBIM TPEOOBAHHUSM TEOPHH IIOJIS,
B yacTHOCTU TeopeMe ['enbmrosibiia. OHa OMMCHIBAET TOJBKO MAarHUTHBIE IMOJIS, CO-
3IaHHBIC TPOCTCUINMMHU OOBEKTAMM: MPSAMOJIUHCHHBIM OCCKOHEYHBIM TOKOM M JIH-
HEWHBIM COJICHOMJIOM. [[71s1 onrcanus mojieid 00j1ee CI0KHBIX JIEKTPOIMHAMUYCCKHUX
CHCTEM HeoOXOAMMO HCIONB30BaTh UeThIpeXMepHbii BexTop-motennuan (A, ¢/c).

[Ipu sTOM BekTOp A NOJIKEH 00J1a/1aTh KaK BUXPEBOM, TaK U MOTEHIUAIBLHON KOMIIO-
HeHTaMHU. Tako¥ MoaX0/a MO3BOJSET YCTPAHUTH MPOOJIEMBI, CBSI3aHHBIC C ONMUCAHUEM
3JIEKTPOMArHUTHOTO BOJIHOBOTO Tpouecca. [Ipu 3ToM He HCnonb3yrTCsS TPOU3BOJIb-
HbIE MAaTEMaTHYECKUE OTPAaHUYCHHS B BUJIE KaTHOPOBOK.

[TokazaHo, 4TO MarHUTHOE TIOJIC TIPEACTABISIET COOO0N KOHBEKTHBHOE M3MEHE-
HHe 4-BEeKTOpa (A, ¢/ C) B BBIOpaHHOM cucTteMe oTcyeTa. B 006001eHHON MaKpOCKo-
NUYECKOW TEOPUHM MArHUTHOE IOJIE CIOXKHBIX JIEKTPOJUHAMUYECKUX CHUCTEM OIpe-

JEJSIETCSl  MOTEHUMAIbHO-BUXPEBBIM  4-BEKTOPOM (B, B ) CkanspHast (QyHKUUSA

B*(r,t) COOTBETCTBYET MOTEHIIMAIBLHON KOMIIOHEHTE MarHuTHOro mojisi. O0o0IIeH-
Has DJICKTPOMAarHWTHas BOJIHA B JIIOOOH cpejie OMUCHIBACTCS YEThIPhMS BOJHOBBIMU
ypaBHeHUsIMU. [Ipr 3TOM yUHUTBIBAIOTCS BUXPEBBIE M MOTEHLMAIBHBIC 3JIEKTpOMAr-
HUTHBIE TIpoliecchl. COOTBETCTBEHHO, O0OPa3yIOTCsl KaK MOIMEepPEeYHbIe, TaK U MPOJA0JIb-
HbI€ AJICKTPOMArHUTHbIE BOJHBI. [IpOBeAEHBI U3BECTHBIE AKCIIEPUMEHTHI C MPOIO0JIb-
HBIMH DJICKTPOCKAJISIPHBIMU BOJIHAMH, UCCIIEIOBaHbI MX CBOMCTBA. O000IIIEHHAsI T€O-
pUs IPaBUIILHO OTPAXKAET SFHEPTreTUUECKUE COOTHOIIEHUS B 3JIEKTPOMArHUTHOM IIPO-
1ecce.

OO6cyknatoTcst IEPCIICKTUBHBIC HATIPABICHUS PA3BUTHS PATUOTEXHUKU U Telle-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH.
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JAUATHOCTHUKA COCTOSAHUSA CHJIIOBOI'O TPAHC®OPMATOPA

B KPUTNUYECKHUX YCJIIOBUSX DKCIVIYATAIIIA
A. B. Tiopromuna, B. C. Cekaukuii, A. I1. barpak
DI'AOY BO «Cubupcxuti pedepanvhuiil ynusepcumemy, Kpacrnospck, Poccus
eternityl7@list.ru

B Hactosiiee Bpemss (OHA CHIIOBBIX BBICOKOBOJBTHBIX TpaHC(HOpPMATOPOB
B Poccun u3nomen Ha 60-80 %. OueBujgHO, YTO 3aMeHa OOJIBIIOrO YHCiIa TpaHC-
(dbopMaTopoB C HCUEPHAHHBIM PECYPCOM B KOPOTKHE CPOKM IKOHOMHYECKH U TEXHU-
YECKHM HEBBITIOJTHUMA, TTIOATOMY UX I'0JIOBO€ OOHOBJIEHHUE HE MPEBBIMIaecT 3—5 %0.

Kak ciencTBre, CTaHOBUTCS KpaliHE aKTyaJIbHBIM BOIIPOC MTOMCKA HOBBIX T1OJI-
XOJIOB U METOJ0B MOHHMTOPHHTA, TUATHOCTUKHU, OICHKHA COCTOSIHHS, TEXHHYECKOTO
oOcy>KUBaHUs, PEMOHTA U MPOJJICHUS dKCIUTyaTaIluy TpaHCchopMaTopoB 6€3 moTepu
YCTOMYHMBOCTH M HAJEKHOCTH JJIEKTPHUUYECKUX cerer. J[1d pemeHus 3Tou 3amadyu
HEO0OXOMMO OTPEEIUTh KPUTEPUN TUATHOCTUKU. TakuM KpUTEpUEM JUIsl HAC SIBIISI-
ercsi crapenue. CTapeHHe CHCTEMbl H3O0JISAIHM TpaHchopMaropa IpeTeprieBacT
HanOOJIBIIINE U3MEHEHHS B TIPOLIECCE IKCILTyaTaI[|u.

Cy1iecTByeT MHOKECTBO METOJOB KOHTPOJISI COCTOSIHUSA OyMa)KHO-MacCIsTHOM
cucTteMbl U30JisIIuu TpaHcopmaropa. OgHako OOJBIIMHCTBO U3 HUX TpeOyeT (u-
HAHCOBBIX, BPEMCHHBIX W TPYIOBBIX 3aTpaT, KOTOPBIC BIMSIIOT HAa YCTONYHBOCTH
DHEPTOCUCTEMBI U HE TIOJIXOIAT JIJIT KOMIUIEKCHON JTUArHOCTUKH B PEKHUME pealbHO-
r'O BPEMCHU.

OnHUM W3 HaJIEKHBIX METOJ0B MOHHUTOPHHTA CHCTEMBI M3OJIAINH TPaHCHOpP-
MaTopa B PEAIbHOM BPEMEHH SIBIISIETCS METOJ aKyCTHYECKOW dMUCCHU. MBI Tipe/iia-
raeM HCIOJb30BaTh JAHHBIA METOJ JJI1 W3YUYEHUsl BIUSHUSA MIPUMEced, KOTOpbIe 00-
pasyroTcs B TpaHC(OPMATOPHOM Maciie BO BpeMsl dKCIUTyaTaluu TpaHchopmaTopa
(Boma, 1EJUTIOJIO3HBIC BOJIOKHA, Ta30Bas (pa3a) HA aKyCTUUYECKHUU WMIIEIAHC TpaHC-
dbopmaTtopHOro macia.

st aTOoro B 00pasiibl HOBOTO (HEIKCILIyaTUPYEMOTro) TpaHC(HOpMaTOPHOTO
Macia no0asisuiich npuMmecd. CyTh METOJIa CBOJIUTCS K PETUCTPAIIMA CUHYCOUIATTh-
HOTO aKyCTHYECKOTO CUTHAJIa, TEHEPUPYEMOTO COJIEPKaHUEM MPUMECEH B Maclie.

[IpeaBapuTenbHbIe UCCICAOBAHMS MOKA3al, YTO B TIEPBOHAYAILHO 3aJaHHBIX
YCIIOBHSIX METOJ HE SIBIIICTCSI UyBCTBUTCIHHBIM K OMPEICICHHUIO BIUSHUS Ta30BOU
(a3pl Ha Ka4eCTBO TPAHCPOPMATOPHOTO MacCIa.

B To e Bpems ObUIO YCTaHOBJICHO, YTO aMIUIUTYAHO-4aCTOTHAS XapaKTepH-
CTHKa TPaHCPOPMATOPHOTO Macja UMEET CHIbHYIO KOPPEISIMOHHYIO 3aBHCHUMOCTD
OT COJIepaHUs BOJIbI B Maciie. 3aBUCUMOCTb SIBJISIETCS TMHEUHOM.

Koppensuus mexnay cofep:kaHieM BOJIOKOH LIEJITI0N03bI B Macie U MOIIIHOCTh
3BYKOBOM BOJIHBI cylIecTBYeT. OJTHaKO OHA UMEET O0JIee CIOKHBIN XapaKTep.

[IpumeHneHnrne MeToAa aKyCTHYECKOW 3MHCCHMU MOXKET IO03BOJUTH IMOBBICUTH
YCTOMYMBOCTh U HAJIEKHOCTH PabOThI CHIIOBBIX TpaHC(HOPMATOPOB, COKPATUTH 3aTpa-
Thl Ha IMATHOCTUKY UX COCTOSIHUSI U YIIPOCTUTH MPOLIEAYPY MPOBEPOK B PEKUME pe-
aJIbHOTO BPEMEHH.
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O IPUMEHEHUA KOMBUHHUPOBAHHOI'O NIOAXOJA K OBYYEHHUIO
HEUPOCETEBbBIX MO/JIEJIEH

INIPU PEHIEHHUU 3AJIAYUA PACITIO3HABAHMUA 3MOHHﬁ
. B. ®enoros, M. 0. Cugopos
Cubupckuti 20¢cy0apcmeenHblll a3poKOCMUudecKutl yuusepcumem um. axad. M. @. Pewemnésa,
Kpacnosapck, Poccus
Yavmcxuii ynusepcumem, Ynom, I'epmanus
fedotov.dm.v@gmail.com, maxim.sidorov@uni-ulm.de

B Hacrosiiiee BpeMs HIMPOKYIO MOMYJISPHOCTh HAOUPAIOT UCCIEI0OBaHUs B 00-
JACTU YEJIOBEKO-MAIIMHHOTO B3auMozeiicTBus. [lpumepamu, Hambosiee OIM3KUMU
K MOJIb30BATEISIM, MOKHO Ha3BaTh T'OJOCOBBIE MOMOIIHUKH, BCTPOCHHBIE B COBpE-
meHHble cMmaptdonbl: Siri, Cortana, Google Now. OHu MO3BOJISIIOT aHAIU3UPOBATH
3arpoc MOJIb30BATENsl U BbIAABATh PEJIEBAHTHBIE pe3ysbTaThl. KauecTBO 4eoBeKko-
MAITUHHOTO B3aUMOJICHCTBUS MOXKET OBITh 3HAYUTEIHHO YIYUIIEHO C TOMOIIBIO
TEXHOJIOTHI pacro3HaBaHUS SMOIMH, TaK Kak JroOas ¢pa3za MOMHMO CMBICIOBOMN
Harpy3Kku HeceT B ce0e TakKe SYMOLMOHAIBHYIO COCTAaBIISIIOILYIO, OT KOTOPOH MOXET
MEHSTHCSI CMBICIT YTBEPKICHUS.

Jlnst  pemieHust 3amadydl  pacro3HaBaHWS O0pa30B IMIUPOKO TMPUMEHSIFOTCS
HEWPOHHBIE CETU, OJTHAKO CTaHJAAPTHBIC METOJIbI 0OYUCHHSI HEHPOHHBIX CETEH UMEIOT
TEHJICHITMIO TTOTaaTh B JIOKAJIBHBIE ONITHMYMBI, YTO CKa3bIBACTCSI Ha Ka4eCTBE BCEH
Mozenu B ueioM. i n3deranus mogo0HBIX CUTYallUid MPeAiaraeTcsl UCIOJIb30BaTh
MHOTOMEPHBIC METOJIbI TJIOOATBHON ONTUMHU3AIMH JJIS TIPEIBAPUTEIHLHON HACTPOHKH
BECOBBIX KO3 (UIMEHTOB, B X0/i€ padOThl KOTOPHIX OyJET OLEHUBATHCS MEPCIIEK-
TUBHOCTb OINPEIEICHHON KOMOWHAIIMU MMapaMeTpoB Uil JalbHEHMIIEro MCIoIb30Ba-
HUS TPAJUCHTHBIX METOA0B. MeTomaMu TJI00ATbHON ONTUMHU3AIMN MOTYT CITY)KHTh
HBOJTIOIMOHHBIC AJITOPUTMBI, XOPOIIIO 3apPEKOMEH/I0BABIIIHE ceOsl B KaUeCTBE METOJIOB
perieHus 3a1a4 riao0anbHOM onTUMU3aluu. B maHHON paboTe MCIoJIb30BaHBI Clie-
TYIOIIHME alrOpUTMbL: TeHeTuueckuit (genetic algorithm), metos post wactwui (particle
swarm optimization), moucka Kykymku (cuckoo search), muddepenunanbaoi 3Bo-
mrorum (differential evolution). TIpuMmeHeHUE 3BOTIOIIMOHHBIX AJITOPUTMOB IS TTPE/I-
BapUTEJIbHOW HACTPOUWKH BECOBBIX KOA(P(HUIIMEHTOB HEHPOHHOW CETH IO3BOJIMIIO
YBEJIMUYUTh KAQ4€CTBO MOJIy4aeMbIX MOJIETICH U MOBBICUTH TOYHOCTh PEIICHUS 3a]auu
pacro3HaBaHwusI SMoni Ha ~ 2 %.
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BUOTHUYECKHUE 3TAIIBI ®OPMHUPOBAHUS [IUKJIA BEHCOHA —
BACCOMA - KAJIbBBUHA 1 KOOITIEPATUBHOI'O ®OTOCHHTE3A -
OTBET HA OKCTPEMAJIBHBIE YCJIOBHUA BOSHUKHOBEHUA

N PASBUTHUA ®OTOTPO®HbLIX ’KUBBIX CUCTEM
H. P. ®omuna, K. 5. buib
@OI'bYH «HUncmumym gynoamenmanvusix npodiem ouonoeuu Poccutickoil akademuu HayK»,
Ilywuno, Mockosckas 00.11., Poccus
Biosphere Systems International Foundation, Tucson, Arizona, USA
irafomi@rambler.ru, karlbiel@hotmail.com

B 0630pe, nocesmennom namsatu A. bencona u FO. C. Kapnunosa, paccMoT-
PEHO BO3HUKHOBEHHUE U pa3BUTHE Y POTOTPOPHBIX OPraHU3MOB (DOTOCHHTETHUECKO-
ro yriaepoaHoro metabommsma. [[peBHEHITUMU aBTOTPO(HBIMU IIUKIAMH aCCUMUIISI-
017071 HEOPTaHUYECKOTO yriaepojaa SIBIISTIOTCS MIPEIMOJIOKUTEITHHO
3-THAPOKCUTIPOTTMOHATHBINA ITUKI U UK ApHOHA. HeoOX0AMMOCTh CHUKCHUS 3aBU-
CUMOCTH TPOTOKJIETOK OT OPTaHMYECKHX MCTOYHUKOB yIiiepoja IpuBesa K GopMu-
POBaHHIO, B KAYECTBE «HAACTPOUKI» K IUKIY APHOHA, BOCCTAHOBHTEIHHOTO TIEHTO-
30(ocharnoro (BII) nuukna. UMeHHO 3TOT myTh yriaepoja npu GOTOCUHTE3E — LMK
bencona — baccama — KanpBuHa — ObLT BIiepBbIe H3y4ueH A. beHCOHOM ¢ coaBTOpamu
C TIOMOIIIBIO METOJa paguoxpoMaTorpaduu, UM pa3paboTaHHOTO. Y OKCUTE€HHBIX (o-
ToCUHTETUKOB BII-1uki cram OCHOBHBIM IMyTeM (PUKCAllMM U BOCCTAHOBJICHHS YT-
JICKUCIIOTHI, YTO MO3BOJIHIIO «OOPaTUTh» PeaklUy IUKIa APHOHA B OKUCIUTEIbHYIO
ctopony (uukn Kpebca) 11 MCMoNb30BaHUs KUCIOPOAa B Kaue€CTBE TEPMHUHAIBHOTO
aKLENTopa 3JIEKTPOHOB U TMOCIYXHIIO «TOJYKOM» K HBOJIOLUOHHOMY Pa3BUTHUIO
a’pOoOHBIX (HOPM KU3HH. 3aceeHUE CYIITU MPEICTaBUTEIIMHA (PIOPHI BBHI3BAIO HEOO-
XOIMMOCTh UX QJIalTalliu K ACPUINTY «HEHCUEPIIaeMOTo» B BOIHOU cpefe cyOcTpa-
Ta — BOJBI, @ TAKXKe K JCHCTBUIO COJHEUHOW pagualliil B HE3AIIMIIEHHBIX BOIHBIM
AKPAHOM YCJIOBHSIX OOMTaHHS. Y Ha3eMHBIX, 0COOCHHO BBICIINX, PACTEHUN ITO 00Y-
CIIOBUJIO (OPMHUPOBAHUE OTPOMHOTO KOJIMYECTBA CTPYKTYPHO-(PYHKIIMOHAIBHBIX
npucnocobnennii. Kak criencreue, Mumonsl et BII-imkn He Hy»)aaiucs B TOTON-
HUTEIbHBIX OMOXMMHUYECKUX «HAICTpoiikax». B cepemmne XX Beka KapmnuioBeiM
(1960) u Kopuakom ¢ coaBtopamu (Hartt et al. 1954; Kortschak et al. 1965) Obun
HAYaThl UCCIIEIOBAHUS YIIEPOAHOTO MeTaboIu3Ma (POTOCUHTE3a y BUAOB C AUMOPd-
HBIMH (OTOTPOGHBIMU TKaHIMH. Mes o MeTaboiarueckoil Koonepauuu 3TUX TKaHEH
npu ¢otocuHTe3e Oblila BhICKa3aHa U J0Ka3aHa B KoHue 60-x rr. [Ipenmnonoxenue
KapnunoBa o BozHukHoBeHUU C4-BHIIOB B MEPUOJ CMEHBI TPOIMYECKUX JIECOB Ca-
BaHHBIMU TOJATBEPIKICHO COBPEMEHHBIMU (PMIIOT€HETUYECKUMU JTaHHBIMU. Pa3Butne
OMOXMMHUYECKUX U CTPYKTYPHBIX «HaJCTpoek» y Cy- 1 CAM-pacTeHuii He JTUIINAIIO
BIl-mmkn ero xiroueBOodl poiw B (OTOCHHTETUYECKOM METa0OIU3Me YIIeposa.
NupiMu cioBamu, meTtaboim3mM C4-KUCTIOT HE cTaid 000Cco0aeHHBIM (OTOTPOGHBIM
mukiaoM. C 3TUX MO3MIMKA HaMH BBICKa3aHa W IpopabaTbiBaeTCs TUMOTe3a 00
AKpaHUpYIOIIeH posin BepxHUx ciioeB Me3opuiia Cz- u CAM-pacrenuit u mezodui-
na Cy-pactenmii 1yt 3amuThl BII-1kna oT Bo3elicTBUs HEOMAronpusITHBIX (GaKTOPOB
Cpe/Ibl.
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MOJEJIb B3AUMOJEVCTBUS BO3PACTHBIX I'PYIII

3AHATOI'O HACEJIEHUA B PETTOHAX IOT'A TAJIBHEI'O BOCTOKA
M. 1O. XaBuncon, M. I1. Kynakos
QOI'BYH «Hncmumym KOMRIEKCHO20 AHAIU3A pe2uoHAanbHblx npoonem JJBO PAH»
bupoobuoscan, Poccus
havinson@list.ru, k_matvey@mail.ru

st 0ObsicHeHUsT HAOMI0JJaeMbIX KOJEOAHWM YMCIEHHOCTU 3aHSATHIX Pa3HbIX
BO3PACTHBIX T'PYII HACEJNECHUS IMPEIIaraeTcsi MaTeMaTudeckas MOJEIb B3aUMOJEH-
CTBUA ITHX TPYNI MEXKIY cOOOH, KOTOPOE OMMCHIBAECTCS MO THUITY MOMYJISAIIMOHHBIX
B3aUMO/JICUCTBUMN (KOHKYPEHIIUS, TUCKPUMUHAIIUS, IOMOIIb, YTHETEHUE U T. 11.). Pac-
CMaTpUBAIOTCSI TPU BO3PACTHBIC TPYIIBI: MOJIOJbIE cnenuaiuctel (15-29 ner),
c onbiToM pabdoTel (30-49 ner), pabOTHUKHM TPENEHCUOHHOTO W MEHCUOHHOTO BO3-
pacta (50 net u crapuie). MccieqoBanue JaHHOM MOJENH MOKa3ajl0 HaJu4yue B HEH
CIIOKHBIX JTMHAMUYECKHX PEXKHUMOB — MHOKECTBEHHBIX COCTOSIHHI PaBHOBECHUH,
MEXIy KOTOPBIMU HAOIIOAAIOTCA pa3HOoOOpa3Hbie Ou(ypKaiuu, MPUBOISIINE K BO3-
HUKHOBEHHIO TEPUOJANYECKUX (TpeeabHbIe ITUKIbI) W HEPETYJISIPHBIX PEKUMOB
(cTpaHHBIE aTTPaKTOPHI JOpeHIeBckoro tuma). [lokazano, 4To, HECMOTPs Ha OOJb-
II0€ YKCIIO0 MapaMeTpoB, MOKHO BBIJIETUTH 1—2 mapameTrpa mopsjka, KOTOpbIE OKa-
3bIBAIOT CYIIECTBEHHOE BJIMSIHUE HA TUI JUHAMUKU U TIepexo]1 Mexay HUMU (Oudyp-
Kaluu KopazMepHocTd 1 nim 2). TakoBbIMM SIBJISIFOTCSI TapaMeTPhl, XapaKTepU3yro-
II1€ MOMOJIHEHUE BO3PACTHBIX TPYMI U3 SKOHOMUYECKH HEAKTUBHOTO HACEJICHHUS.

Jns JaneHeBocTouHOrO (penepanbHoro okpyra (JIPO) u oTAeNnbHBIX PETHOHOB
tora JI®O BhIMOJIHEHA OIIEHKA MapaMeTpoB MpeasioxkeHHOW Mojenu. Hanbonbimit
WHTEpEC MPEACTABISIIOT MMapaMeTPhl, KOTOPBIE XapaKTEPHU3YIOT HHQPOPMAIMOHHBIC
B3aMMO/JICHCTBUS, MPSMO HE OTPAXKEHHbIE B CTATUCTUUYECKUX JAaHHBIX. B yacTHOCTH,
B 11e7ioM 110 J1PO ycTaHoBiIeHO, uTo 3aHAThIe SO JIET U cTapiie HaXxoAsTcs ¢ paboTa-
IOIIEN MOJIOJIEKBIO 0 29 JIeT B OTHOIICHUSX JUCKPHUMHUHALWH. 3aHAThIE A0 29 neT
u 30—49 ner HaxonATcA B OTHOILIEHUsAX mapTHepctBa. Jis [Ipumopckoro kpas yna-
JIOCh BBISIBUTH 3P (HEKT MepeMelnBaHusl ClICHApUEB TUHAMUKH, YTO XapaKTepHO JJIs
CUCTEM, HaXOJAIIUXCS B COCTOSIHUM CTPYKTYPHOH MepecTporku. ITOT d3PPeKT BbI-
pa)kaeTcs B TOM, YTO IPU U3MEHEHUN MHUTPALMOHHOIO NMPUTOKA 3aHAThIX 30-49 ner
OynyT (popMUpOBaTHCS JJIMHHBIE LIUKJIbI 3aHATOCTH. AHAIU3 yCTOMYMBOCTU MOCTPO-
€HHOM MOJIEIH BBIMOJHSJICS B OKPECTHOCTH TOYEUYHBIX OLICHOK MapaMeTpOB, AJI YEro
OTIPEAETISIICS THI YCTOMUMBOCTH Ka)XI0H 0CO0OW TOYKHM MPH BapbUPOBAHUH 3HAYE-
HUIl MMapamMeTpoB BOKPYT 3TOH OIeHKU. B pe3ynpTaTe OBLIN MOIyYEeHBI 00JACTH TJIO-
OaJIbHOM YCTOMYMBOCTH, @ TAK)KE€ YCTAHOBIIEHO, YTO J1a’)K€ B HUX MEXKIY OCOOBIMU
TOYKaMH HaOJII0/1aeTCsl pa3HOOOpa3Hble OudypKaluu, B TOM 4nciie OOMEeHa yCTOMYH-
BOCTH (TpaHCKpPUTHUYECKAs, BUJ U TUIA CKIIAJIKH), a TAKKE POKIACHUS CEIJI0-Y3JI0BBIX
TOYeK. JTU OudypKauu COMPOBOXKIAIOTCS CYIIECTBEHHBIMH MEPECTPOMKAMU JTUHA-
MHUKHU YHCIIEHHOCTH Pa3HOBO3PACTHBIX crienuanucTtoB. Hanpumep, BO3MOKHBI pE3KUE
nepexoabl K 3HAUUTETbHO OOJIBIINM UM MEHBIIUM 3HAYEHUSIM YHCIIEHHOCTH, MOSB-

JieHue OMCTaOUIIbHBIX PEKUMOB.

Ih6nuxkayus  noocomoenena 6 pamkax noooepxcannoco PIH®  nayunoeo  npoekma
Ne 15-32-01275.
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JTOMOJHUTEJBbHBIA HCTOYHUK TEILJIOBOM SHEPTUH

N IMHAMMNYECKHUE ITPOLECCHI B IINTIOMAX
P. I'. Xne6ompoc, B. E. 3axsataes, B. A. Cnenkos, M. U. Ky3pmun
KHI] CO PAH, Kpacnospck, Poccus
Cubupckuii ¢hedepanvrviii ynueepcumem, Kpacnospck, Poccus
Hnemumym neopeanuueckou xumuu um. A. B. Huxkonaesa CO PAH, Hosocubupck, Poccus
Hncmumym eeoxumuu um. A. I1. Bunoepadosa CO PAH, Hpkymck, Poccus

Ha ocnose runoressl C. I1. ['abyabl 0 CyliecCTBOBaHUU NEpPeXoia MOJIEKYJIbI
Si0; u3 uHelHOM B H30MEPHYIO (hOPMY C KOJIbLIeOOpa3HO# (YroJIKOBOM) CTPYKTYPO
BBICKA3bIBACTCS UJAES O TOM, YTO B HID)KHEM MaHTHM TNPU IUIABJIEHUM MAHTHUMHOIO
BEILIECTBA MOXKET OCYIICCTBISATHCS (pa30BBIN Mepexoa yrojkoBoi Gpopmsl SiO, B Ju-
HeliHyto hopmy Si0;. DTOT ($ha30BBIM MEpexoa MOKET UMETh OOJIBIIIOE 3HAUCHUE IS
MPOLIECCOB HUKHEMAHTUMHON KOHBEKIIMU, & TAKXKE JJI MOJAbEMa MAHTHUHBIX ILIIO-
MOB, HECYIIUX K MOBEPXHOCTH 3eMJIM KaK TEIJIOBYIO SHEPTHIO, TaK U IIEJBIA KOM-
IJIEKC AJIEMEHTOB TUIATUHOBOM TPYIIIBI U PEIKUX DJIEMEHTOB.
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I'PAXKKIAHCKHE UHUIIUATHUBbBI B OKOJOI'NHU
E. H. Xonoc
Pezuonanvnoe obwecmesennoe sxonoeuueckoe osudicenue « Yucmoui Kpaiiy, Kpacnospcxk, Poccus

en-hodos@mail.ru

Ilpocmoma u docmynnocms peanuzayuu obujecmeenuvix unuyuamug. O0Cyx-
JeHue MpoOJieMbl BXOJia B OOIIECTBEHHYIO JEATEIbHOCTh BOJOHTEPOB, IPaKIaHCKUX
aKTUBHUCTOB, OOLIECTBEHHBIX opraHu3anuii. OTCYyTCTBHE MOHSATHBIX U U3BECTHBIX Me-
XaHU3MOB Hayasla OOLIECTBEHHOHN NE€ATEIbHOCTH, MEXaHU3MOB BIIMSHUS Ha Cylle-
CTBYIOIIME TMPOOJIEMbI, TOTOBBIX MIA0JIOHOB pEUIEHUS SKOJIOTMYECKUX MPOoOIeMm.
B kadecTBe ycneniHbIx MpuMepoB OyIyT 03ByUYeHBI (efepalibHbIE MPOEKTHI U MPOECK-
THI U3 Kpas, a TaK)Ke U3 Ipyrux cep 001ecTBeHHOM NeITeTbHOCTH.

Ilpoceemumenvckas OesamenbHOCMb KAK UHCMPYMEHM B06JleYeHUsi 8 oOuye-
cmeenHnyto oeamenvhocms. byneT o3BydeHa npoOaemMa HEMOHUMaHUS MMOAABIISIOIINM
OOJIBIIMHCTBOM HAacCENEHUS IKOJIOTUYECKUX MPOOIEM, OTCYTCTBUS CUCTEMBI IMPOCBE-
HIEHUS U1 [OUPOKOro Kpyra clyllareileld W, TJIABHOE, MEXAaHW3MOB IPHUBIICUYCHHUS
Jroei Ha moloOHbIe MeponpusITHs. B kauecTBe ycnemHoro npumepa Oyner paccka-
3aHO 00 3KOJOTMYECKOM JIEKTOPUH, KOTOPBIH OpraHU30Bajio OOLIECTBEHHOE JIBUKE-
Hue «Yucteii Kpaii» BecHon 2016 T.

llpusneuenue enumanus x cywecmsayiowum npooiemam. I'pOMKUE CKaHIab-
HbI€ aKIUU M MPOUCHIECTBUS SIBIISIOTCS KaTaIU3aTOPAMM U1l PEIIEHUsI CEPhE3HBIX
OOILIECTBEHHBIX MpoOseM. Mbl 00CYIUM HECKOJIBKO aKIMid, KOTOpbIE MPOILIN
B KpacHosipcke, a Takxke poJb HOJI0OHBIX MEPOIIPUSATUI B MUPE.

ObwecmeeH bl IKOI02UYECKUNl KOHMPOab. Pojib OOIIECTBEHHOTO KOHTPOJIS
B PELLIEHUU 3KOJIOTHYECKUX Mpo0saeM. OCHOBHBIE MPEMSATCTBUS €r0 OCYIIECTBICHMUS.
Bo3moxnbie BapuanTel npuMeHeHns B KpacHosipcke u B Poccun.
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MOJEJIb PACIIPEJAEJEHUS DPHEPTETUYECKUX PECYPCOB
B METABOJIMYECKOW CETH

N30JIMPOBAHHOM NEP®Y3UPYEMOM NEYEHU KPBICHI
K. B. lllagpun
KHI] CO PAH
Kpacnospckuii ecocyoapcmeennwiii MeOUYyUHCKUL YyHU8epcumem
um. B. @. Boiino-Aceneykozo, Kpacnospck, Poccus
kvsh_buffon@mail.ru

[leyenp B yCIOBUSX U30JUPOBAHHON MEPPYy3UH MOXKET MOTPEONIATh KHUCIOPO.
HE TOJIBKO 4€pe3 COCYIHMCTOE PYCJ0, HO U U3 OKPYKAIOLIEH CPelbl YepE3 CBOIO I10-
BEPXHOCTh. Takoii coco0 nmoTpedieHus CBsi3aH ¢ 3aTpaTaMu SHEPrUH, a 3TO, B CBOIO
odepellb, MPUBOJUT K BO3HUKHOBEHUIO KOHKYPEHIIMU MEXKIYy HUM H JIPYTHUMU SHEp-
ro3aBUCUMBIMHU TMPOIECCAaMH META0O0JIMUECKOM CETH 3a dHEepreTudeckuil pecypc. Bo-
IPOC O TOM, BHOCHUT JIM HOBBIM MOTpEOUTETh SHEPTHH JUCOAIaHC B MPOILECC pacipe-
JIEJICHHs] DHEPTUU B META0OJIMYECKON CETH, 10 HACTOSILIETO BPEMEHH HE 00CYKIacs.

B pabote ucnosb3oBanu mMojaenb pacrpenencHus pecypcos [unda-ITapero.
[Tockonbky MeTabonMueckass CHUCTEMa IEYEHH NPEACTaBIseT COOOH YCTOWMYMBYIO
Y CIaXKEHHO pabOTaloIIyI0 CUCTEMY, TO JJIsl HEE€ 3aBUCUMOCTh MEXIY BEJIMYMHON Me-
Tab0OJIMYECKOTr0 MOTOKAa (B JAHHOM Cllydyae «IOTPEOUTENsl pecypca») U €ro paHrom
(campblif 60IBIION METa00IMUECKHUI TOTOK UMEET paHr 1 u nanee mo yObIBaHUIO), TO-
CTpOCHHAsl B IBOMHBIX JOrapu(pMUUECKUX KOOpAUHATAX, TOJKHA OMUCHIBATHCS Mpsi-
MOH.

B xayecTBe HCXOIHBIX JAHHBIX JJIS IOCTPOCHUS MOJEIIN HCIIOIb30BAIN 3HAYE-
HUSI METa0OJMYECKMX MOTOKOB B M30JUPOBAHHOM Mepy3upyemMol MEUYEeHU KPBICHI,
HaxoJAILIEHCS B TPEX PAa3JIMYHBIX COCTOSHUSX: HOPMAJIbHOTO CHAOXKEHUS KHCIOpPO-
JIOM, TUCTOTOKCUYECKOW T'MIIOKCHHM, HOPMOOAPUUECKON TUIOKCHHU. MeTadonnueckue
MOTOKH BBIYUCIISUIN ¢ Mcmonb3oBanreM metona Flux Balance Analysis. M3 noayden-
HbIX TIOTOKOB OTOMpaNH Te€, JUIsl IPOTEKAaHUSI KOTOPBIX HEO0X0MMa 3HEpPrus (CUHTE3
nm pacnag AT®), nocne yero ux paHKUPOBAIA U HAHOCHIIM KOOPJAMHATHYIO IJIOC-
KOCTb f(X1, X2), TI€ X; — HATypalIbHBIN JJorapu(M paHra, X, — HaTypaJIbHbIN JIOrapupM
METa00JIMYECKOTO OTOKA.

Pesynprarel mokasanu, 4Tto i1 BCEX IPYII UMEET MECTO XOpolluas JUHEHHas
3aBHCHMOCTh C KO3((HIHEHTOM aeTepMuHALNE R°, paBHBIM B cpemneM 0,97 s
koHTpouts, 0,88 — nns HopMmoGapuueckoit runokcuu U 0,98 — 11 THCTOTOKCUYECKOM
TUIIOKCUH.

Takum 006pazoM MOXKHO 3aKIIOUYHUTh, YTO «IIOTPEOUTEINBY IHEPIeTUUECKOTO pe-
cypca — TPaHCHOPT KHUCIOPOJa Yepe3 MOBEPXHOCTh — HE BHOCUT PACCOIIACOBAHMS
B CUCTEMY paclpeieJIeHUsl SHEPreTHUeCKOro pecypca B MeTa0OJIMYECKON CEeTU H30-
JUPOBAHHOM MepPy3upyemMoil meueHu KPbICHI.
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EARTHQUAKE MECHANISM AND EARTHQUAKE PRECURSORS
RELATED TO CRUST RHEOLOGY
Zuoxun Zeng, Xianrui Li, Shimin Xiang, Jie Wang, Kangli Chen, Zhipeng Zhou and Qiujiao Du
School of Earth Sciences, China University of Geosciences
Wuhan, 430074, P.R.China, zuoxun.zeng@126.com

The present dominant theory to explain large earthquakes is the releasing of strain en-
ergy on locked faults. However, some earthquake precursors such as radio element anomalies,
heat flux, large amount gas releasing, can not be well explained only by the slip along the
fault. A new earthquake mechanism model (Fig.1) is presented in this paper for the prepara-
tion and occurrence of major continental earthquakes. The tremendous heat from the astheno-
sphere upwelling causes increasing of temperature and pressure and decreasing the viscosity
of the fluid inside the seismic source cavity in the middle and lower crust. A major earthquake
will occur when the pressure inside the cavity reach the critical value of the strength of the ac-
tive fault intersecting the top or the the edge of the seismic source cavity . Inside the cavity,
the low viscosity fluid shows low velocity and high conductivity. This can be well recognized
by geophysical data. We have got many practical examples of the hypocenter located at the
top or edge of a low velocity and high conductivity seismic cavity intersecting an active fault,
such as Tangshan (1976, Ms7.8), Minxian (2013, Ms6.6), Ludian (2014, Ms6.5), Jinggu
(2014, Ms6.6) earthquakes. In our opinion, the released energy comes from two parts. One is
from the explosion resulted from the expansion of the seismic cavity and from the increasing
ultrahigh pressure. Another is from the strain energy resulted from the regional tectonic stress
field. Large scale cryptoexplosive breccia indicating seismic source body formed in the deep
crust in geological history is found on the surface oand subsurface in China rexently. They
recorded the explosion processes of ancient major earthquakes. Stress field of the circum-
Bohai area of China derived from different earthquake mechanism solutions shows that the
maximum principal stresse axes are vertical or sub-vertical above the Tangshan Earthquake,
apart from the other area where the maximum principal stress axes are sub-horizontal. This
indicates existence of the high pressure seismic cavity which causes the anomalous stress field
above the seismic source cavity. The abnormal temperature and gas-releasing before large
earthquakes suggest that the heat and gas are resulted from the high temperature and high
pressure seismic source cavity. We have had the experience in application of abnormal tem-
perature and gas-releasing to the earthquake prediction.

This work is supported by the Natural Science Foundation of China under grant
No. 41230206. We thank Xiongfei Zeng and Weiran Yang for their frequent discussion with
the first author.

e TN 7

N d o2\

Lithosphere mantle

Fig 1. Preparation and occurrence of major earthquakes caused by the accumulation of pressure in-
side the seismic source cavity in the middle or lower crust. UHPF: Ultrahigh Pressure Fluid, p:
pressure in the seismic source cavity
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THE FLUID DYNAMICS THEORY FOR EARTHQUAKE PRECURSORS

AND EARTHQUAKE PREDICTION
Xiongfei Zeng, Yan Zeng
Yugong Institute of Science and Technology,
Huizhou Sanbao Biochem-Scitech Co., LTD, Huizhou 516025, China
hzsanbao@126.com

Geomagnetism, geoeletro and stress disturbance mainly with seismic activity
related, in the burst dynamics theory of seismic structural and the circum Pacific
32 earthquake precursor monitoring stations, including the Chinese Academy of Sci-
ences, the United States and Australia geomagnetic stations (28), and Huizhou and
Beijing QZ-2 geoelectric instruments, China University of Geosciences (Wuhan) ,its
Wuhan station and Beijing station, the based on their monitoring data and then estab-
lish the hydrodynamic theory of earthquake precursors, including the theory of mag-
netic fluid dynamics and earthquake prediction of W/M face-spectrum technology.

Earthquake precursor wave is the resonant wave including tidal and geomag-
netic resonant wave, in which after mantle (crust and mantle) occlusion burst the en-
ergy flow of the plasma is transported to seismic occlusion body (SOB) causing the
rupture and collapse of the SOB, forming resonant cell (RC),then in the form of wave
loading (fast) and the unloading wave (slow) propagating to the external medium.
The resonance period determines the magnitude, the time difference between the fast
and slow wave determines the distance of the epicenter, and the growth of the RC de-
termines the time of the earthquake burst. Resonance cells appear to be a sign of
earthquake into the trigger phase; then opened earthquake energy release channel
(explosion chimney). With the decrease of the diameter of the chimney, high fre-
guency resonance wave, said the channel is getting more and more close to the
ground, and the magnetometer and QZ-2 electric meter most magical are, recorded
the growth process of the explosion chimney, humans are able to «witness» earth-
guake is imminent, therefore they become currently the best monitoring means of
earthquake prediction.

Resonance cell morphology was similar to W/M, different seismic structure,
resonance cell morphology is slightly different, inside the RC, there is a lot of infor-
mation for earthquake elements, a method for predicting the seismic technology, said
it the face-spectrum, according to monitored by the instruments, the spectrum, their
ownership, resonance cycle and fast and slow wave time difference of identification,
can determine the magnitude, epicenter and the time of the outbreak, has confirmed
by a lot of seismic prediction.

Small tidal resonance wave propagation speed (fast wave 323 km/h) and the
seismic epicenter distance about 5000 km earthquake, the identification of the time
difference of wave propagation is convenient; but magnetic resonance wave fast
speed as high as 9368 km/h, almost at the same time arrival global monitoring sta-
tion, facilitates the identification of resonance wave attribution for seismic structure.
Mankind has finally ushered in a new era of earthquake prediction.
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