MHTEPBBIO C BAP3MHCKNMM B.II.
(mpopomxenne, 4actb 01)

VMHOOPMAIIMA I MEIUIIVTHA

B ampene 2020 rofja Mbl IpefOCTAaBU/IN YBa)KaeMbIM YMTATE/IAM PAJ MHTEPBBIO C Ipe3upeHToM Koprnopanun
«VInpopmanmonHas megunyHa» (Ykpanua) B.ILBapsunckum. IIpenbigyugme oTBeTH M KOMMEHTApUU IO
Pa3IMYHBIM BOIIPOCaM ITO3HAKOMMIN C MHEHMEM CIIeLIMayCTa U BbI3BAIU IOAIMHHBIN MHTEpeC Y MHOTUX
JI0ZIell, KOTOpble 03HAKOMM/INCH C YKa3aHHBIMM MaTepuanaMy. VIMeHHO 1o 3Toii mpuumuHe ¢ BaneHTnHOM
[TaBnoBMYeM OblTa JOCTUTHYTA JOTOBOPEHHOCTb O TOM, YTOOBI IIPOJO/DKNUTH PAasTOBOP IO aKTYaIbHBIM
TeMaM. YTO MONYy4YMTIOCh, CYAUTDh YBakaeMbIM YMTATeAM, M BHOBb IIPeCTaB/IAeM B BUJE HOBOIl cepunu
MHTEPBbIO, a TAK)Ke JKe/laeM BCeM y[aull B IIpoljecce 03HaKOMIeH 1!

Kypnanuct Enena Ulpenep (Iepmanns)

Bompoc: YBaxxaembiit Banentun IlaBnoyuu! MHOTMM XOpOIIO M3BECTHBI C/IOBAa BEIMKOTO yuyeHoro Yapnibsa
P JTapBuHa, KOTOpBIit 3asBUII, 4TO «YeM 60sblle MbI I03HAeM HeM3MeHHbIe 3aKOHbI IPUPOJbI, TeM Bce boree

HEBEPOATHBIMN CTAHOBATCA /I HAC 9yecar. Cormacubl Bl ¢ atum?

Otset: besycnoBHo. Ha coBpeMeHHOM 3Tarie 4eloBe4eCTBO BCTYNM/IO B HOBYIO MH(MOPMAIIOHHYIO 3IOXY.
VHpopManMoHHble IPUHIIMIIBI aHA/IN3A SIBJIEHNUT BCe 0ojiee IMPOHMKAIOT B pas3jMyHble 00/IacTM HAyKU, a
TaKXe B 00LIyI0 610I0rMI0, GUSMONIOINIO ¥ MeAMUMHY. VIHPOpMaIOHHBII TOAXOJ, I03BO/MAET PACKPBITh
HOBbI€ 3aKOHOMEPHOCTU B ABJIECHUAX, paHEE€ ONMCAHHbIX Ha OCHOBE CI)I/ISI/IKO—XI/[MI/I‘{eCKI/IX sHaumit. O6 aTom
roBOpAT MHOI'ME€ y4€HbIE. MH(i)OPMaLU/IH OTKPbIBAE€T HOBYIO IIapaJNIMy HAay9IHOI'O MBIINUJICHUA ¥ HAayIHbIX
IOAXONOB K TIO3HAHMIO JeJCTBUTENbHOCTHU, CO37laBasd MHQPOPMAIIOHHBIE MOJEMN CIOKHBIX SABIEHMIL.
[TosToMy cMenI0 MOXKHO yTBEP)KJATh, YTO «E€C/IM €CTh JKelaHye - OyayT BO3MOKHOCTU. byayT mevicTBusA —

IIOABUTCA pe3yIbTaT».

Bompoc: [laBaiiTe neperiieM K TOMY BOIIPOCY, KOTOPbIM BBl BI/IOTHYIO 3aHMMaeTech. [Ipexxie Bcero, XoTenoch
ObI 06paTUTHCS K MEAMLIMHCKOI Tpo6ieMaTuke. ITO AeICTBUTEIBHO MHTEPECHO, TIOCKOIBKY 3[J0POBbE 1 €T0

IoAAEp KaHMe B HOpME BOTHYET IIPAKTUYECKN BCEX HIOJIeIZ. ..

OtBert: Xopomo. Kak rosopusn Tenpnu @opp, «korma KakeTcst, 4TO BeCh MUP HACTPOEH IIPOTUB TebsI, TOMHH,
YTO CaMoOJIeT B3/IeTaeT IIPOTYUB BeTpa». YTOObI HOHATD ITTABHOE COfiep>KaHMe aHHOI IIPOOIeMbl, /I Havyaa
HavyHeM M3fajeka. VcTopys MeguIHbI HaCUNTBIBAET THICAYETIETNA, M AaXKke ropasfo 6onbie. Torga aTo He
Ha3bIBaJIOCh MEIUIIMHOI B COBPEMEHHOM IIOHUMaHu1, a YenmoBek, HaOmonas 3a IIpupoyoii, OKpy>KarolyM ero
MMPOM I10 KPYIIMIIaM IIprobpeTas JparoleHHbI OIIbIT U Be/IVKVe 3HaHM, KaK/IM 00pa3oM MOYKHO ObITI0 cebs
JIeYUTD ¥ BOCCTaHAaB/MMBATD cyyIbl. CeromHs 3amaz 11 BoCTOK MMeEIOT pasHble B3IVIADBI II0 OCHOBOIIO/IATAOIVIM
mucuuiuinHaM. Ho, ecny 3amaji BHIMTPbIBAET B TEXHNYECKOM U AIIAPATHOM OCHAILEHNM, AOCTVDKEHMAMNI
HayKI, TO 32 BOCTOKOM 0CTaeTCs MOLIHBIN ThICAYETEeTHUIL OTIBIT.

CeropHsa pasHble Gpumocoduy, MOAXOAbI B MEAVIIMHCKON TEOPUU M IPAKTUKe COMDKAIOTCA, U 9TO BCeIAeT
ONITUMMU3M OTHOCUTENBHO CUHTe3a NOCTIDKeHUit 06enx CTOpOH, co3iaHmio, obpasHo rosops, JIPEBHEN
MEIVILIVIHBI BYIYIIELO.

bes3 10)KHOTI CKpPOMHOCTM XOTe ObI CKa3aTh, YTO y Hallleil KOMAaH/IbI €CTh OIIPe/ie/IeHHbIe Pe3y/IbTaThl B 3TOM
cepe, 1 04eHb XOTENOCH ObI, YTOOBI HEKOTOpPbIE CKPOMHbIE YCIIEXV U HOCTVDKEHMUS CTaly OIpeie/IeHHbIM

BK/IQIOM B 9TO 0/IarOpPOJHOE [0, KOTOpPOe JO/DKHO IPUHECTU PeajIbHYI0 I0/Ib3y MHOTVMM JIIOfAM. Mbl
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OCO3HaEM, 4TO IIOKa HaXOAMMCA TOJIBKO Y MCTOKOB TPYOHOTIO ITYTH. Bnepem/[ HOBaA pa60Ta I HOBBI€ IIOMCKN

pelieHmit, KoTopsle mpubakanu 6s1 Bcex Hac K ICTVHE.

Bompoc: Cerogusa Bam mnpemocTaBiseTcss HOIOMHUTENbHAas BO3MOXXHOCTb IPOMH(GOPMMUPOBATH MHOTUX
3aMHTePeCOBAHHBIX JIMI] O XOfi¢ BAILIMX PACCYXKAEHMII, [I0Ka3aTh, KAKMM 0Opa3soM Be/ICS HAYYHBIN MOUCK, U
OBUIM HaliJleHbl HY>KHBIE PelleHVs, KOTOpble Takxke chopMupoBany Bamm coO6CTBeHHbIe MUPOBO33peHUYECKIe
n ¢unocopckue mnosvuyy. Hammm umrarenm, kemaroliye IIOHATb, HajieeMcs, He OYAyT pa3soyapOBaHBI
MOAITOTOB/ICHHBIMI MaTepyagaMy II0 TeMe, SKCKYypPCcaMy B ICTOPMIO ¥ OOpalljeHNAMN K UCTOYHUKAM, KOTOpbIe

IIOMOTa/il apryMEeHTUPOBATb TAKYIO COéCTBCHHYIO IIO3MLINI0 I OTHOLIIEHVIE K Pa3/INIHbIM (baKTaM.

Ortsert: [TocTapatoch JaTh OTBET B Pa3BEPHYTOM Blfe. B BbICOKOOPraHM30BaHHBIX OMOMOIMYECKMX CUCTEMaX C
YUCTO AVHAMIYIECKUM B3aMMOJIEIICTBIIEM /IEMEHTOB I ITOCUCTEM OOHAPY)KMBAETCs TaKKe MHPOPMALMOHHBII
c1Ioco6 X B3aMMOCBS3M, IpUYeM B IIpe0OpasoBaHuM 1 BOOOILIe TOBEIEHMI TaKMX CUCTEM 9TOT CIIOCOO MMeeT
pelaoliee 3HaYCHNE.

HacTosumit aTan pasBuTHs HayKy, B TOM YNC/Ie Y MEUIIVHBI, XapaKTepeH JBYMs TeH/IeHIVAMMI:

. Bo-mepBbIx, BO3pacTaeT MHTepeC K UCCIe[OBAHNI0 NH(OPMAIMIOHHBIX IIPOLIECCOB
B OMOJIOIMYeCKMX CUCTeMaX M COOTBETCTBEHHO K MCC/IEOBAHMIO 3aKOHOB IIepepaboTKy, TpaHChOpMalui,
¢uxcauyy nHPOpPMAINU B STUX CUCTEMAX;

. Bo-BTOpBIX, pacuMpsieTcs: UCIONIb30BaHIMe aO0CTPAKTHBIX, (POPMATbHBIX METOLOB OIMVCAHVI
IIPOLIECCOB B OpPraHU3Me, YTO OTPAXKAETCS B Pas/IMYHBIX MOJE/IAX 11e/I0T0 OPraHNM3Ma, U ero pyHKIMOHAIbHBIX
CUCTEM.
BaxuermmM aranoMm B mepepabotke MHQOpMAnyuy OMONTOIMYECKMMY CUCTeMaMy SIBUIOCh (opMupoBaHue
HEPBHOJ CUCTEMBI, 4YTO OECKOHEYHO VCIOKHMIO TIPOLECC OTPaKeHMsl, CaMOCTOATENbHON (GYHKINU
BOCIIpOM3BefieHNsI (MOJIeTMPOBaHMsA) BHYTPEHHENl M BHEIIHEN Cpefbl >XMBOTO ¥ CO3aHMs aIlapara,
COOTBETCTBYIOIIErO 3TON QYHKIIL.

9TO mpuBeNO K TOMY, YTO BO3HMK/IM KaK Obl [Be TMapasjie/ibHble NeCTBUTENbHOCTU — pedivHasd,

CYIIeCTBYIOIIAs B HEPBHOM CUCTEMe, U 6000paxaemas, BUPTyanbHas, CYLeCTBYIONAs B BUJie MH(GOPMAIVIOHHBIX

KOJIOB, HAXOJSIMXCSI B HEMIPOHHBIX MHPOPMAL[MOHHBIX CETSIX.

Heob6xopuMocTh GpOpMUpPOBaHNA BUPTYaIbHON MOJENN JIEICTBUTENLHOCTU B HEIIPOHHON CETM AMKTOBA/IACh
YCTIO)KHEHVEeM Cpefibl 0OMTaHMA XKMBBIX OPraHM3MOB, IIPEX/ie BCETO C YCIOXKHEHMEeM caMoit 61ocdepsl, TO eCTb, ¢
yBe/In4eHeM KOMYeCTBOM BUIOB Y B3aMOCBs3ell MeX/Ty HUMI. Tpe6oBanoch MOCTOAHHOE IPOTHO3MPOBaHNe
COCTOSIHMA JeVICTBUTEIbHOCTI.

B Hef/[pOHHbIX CETAX MPOMUCXOANUT AeMaTepMaInN3alAa V[H(i)OpMaI_II/IOHHbIX KOZIOB 607[]/[, BO3HUMKAKOINX
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[PV [TATOIOTMYECKMX CTPYKTYPHBIX M3MEHEHVSIX TKaHeil 1 cucTeM. V cBoe MHeHIe TOTOBBI IIOKPEIUIATh CChUIKAMM
Ha Y4YeHBIX, KOTOPbIe BeyT VICCTIEOBAaHMsI B YKa3aHHOI 00/1acTiL.

YesoBex - 3TO AYXOBHO-010I0TMYeCKast PYHKI[MOHATbHAA CAMOPETY/INPYIOLIAACS CHCTEMA, BOSHIKAOIIAS
B pesy/bTare [INTEbHOTO CHHTE3a PA3NNIHBIX IPUPORHO-KYIBTYPHBIX CHCTEM BCEX MPENBIAYIINX TOKOIEHNI
mozeit. Ero opranusM cocTOUT M3 OrPOMHOTO MHOXKECTBA IeTepOYHKIMOHAIBHBIX OfICUCTEM, OPTaHbI ¥ TKAaHU
KOTOPBIX IIPeCTAB/IAIT CO00IT KOMOVHAIMN Pas3/INYHBIX I10 CTPOEHUIO M PYHKLUAM KIIETOK.

Ho rnmaBHBIN OpraH y 4enoBeKa - 3TO MO3I, KOTOPbINI CO3HATENbHO YIPaB/IAET BCEMU >KU3HEHHBIMMU

npoleccaMu B opraHmsMe. Mosr 4YeloBeKa -  HEIOCPECTBEHHAs MaTepMajbHas OCHOBA €ro MbILIICHNA,
CO3HaHUA U JyXOBHOCTI. C MBIC/IEHHOI! [IeATeNIbHOCTBIO HEIIOCPENCTBEHHO CBsA3aHa Cyfib0a desoBedeckoro «5»,
TO eCTb, caMoco3HaHue. OH IpefcTaB/AeT co60/l AKTUBHbIN CaMOYIIPaB/IAEMblil MEXaHU3M, QYHKLINU KOTOPOTO
3aK/II0YAI0TCS B ONepypoBaHuM MH(QOpMalyeil, HEPBHBIM KOJAOM ¥ B IIOJJEPXKaHMY [OCTATOYHON [/ 9TOTO
coOCTBEeHHOIT >KusHepieATenbHOCTI. (https://cyberleninka.ru/article/n/informatsionnye-aspekty-medtsiny-1/viewer; Bumnep
H. Kubepremuxka u o6ujecmeo. M.: MI30amenvcmeo uHocmpannoii aumepamypoi; 1958.)
MudopmanmonHass ¥ ocMbIcIMBamoOIas (QYHKIMM YeTOBEYECKOTO MO3ra HEIOCPEeACTBEHHO CBSI3aHBI C
IIeATe/IbHOCTHI0 HEPBHBIX M IVIMA/IbHBIX KJIETOK. B OCHOBE MO3rOBBIX PUTMOB JIeXKAaT OMOXMMUYECKNE peaKLny,
MeHstomue cTpykTypy PHK, 4To ykasbiBaeT Ha 61MO9/IeKTPUYECKYI0 HMPOBOAVIMOCTb KJIETKOV TeX M/IM VHBIX
MIMITY/IbCOB, X T€HEPALMIO 11 3aTyXaHIe.

B cooTBeTCTBMU C COBpeMEHHBIMM IPEeACTaBICHUAMMN, BCs BceleHHass — OT 97leMeHTapHBIX YacTHl], 0
TUTAHTCKMX CBEPXCKOIUIEHMII Ia/JlaKTUK — IPOHM3aHa CPefol, CIOCOOOM CYIIeCTBOBAHMA KOTOPON ABJIAITCA
BOJTHOBbIE IIPOL[eCChl. BOMHBI ¢ pa3nMYHBIMU YaCTOTHO-aMIIATYAHBIMI XapaKTEPUCTUKAMI BBICTYIAIOT B POTIN
0eCKOHEYHOTO 10 eMKOCTH XpaHunia nHpopmannu. Mosra deloBeka ¢ IIOMOIIBIO CIeIaTbHBIX MEXaHM3MOB

HepeKOAMpYyeT BOTHOBYIO MH(OPMALNIO, IpyaBasd eil GopMy, JOCTYIIHYIO [ MCIIO/Ib30BAHMA U Iepefjadi.

Kak 1sBecTHO, MarHUTHOE T107I€ 3eM/IN «ITYIbCUPYET» C YaCTOTO OT 8 0 15 KoMeOaHmil B CEKYHTY.
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Psap Begylux y4eHbIX CETOMHs BBICKAa3a/Iy MIPEAIIOIOKEHNe, ITO MMEHHO C BIVMSHUEM TAKON Iy/IbCal[Uy CBsI3aH
OCHOBHOJI PUTM OMOIIOTEHI[MAJIOB TOIOBHOTO MO3Ta Ye/IOBeKa, TaK Ha3bIBAaeMbIil abda-puTM, UMEIOIINII Ty XKe
vacTory. Bce mporeccel, mpoTekaomiye B 4eI0BEYeCKOM OpPraHu3Me, IMEIOT elIlle ¥ CBOM CKPBITbIe PUTMBL ITO
PUTMBI MO3Ta, CepALIa, APYIUX opraHoB. OHM SBJSIOTCS Ype3BbIYAlHO AuHaMMIHbIMI. Ha xapaktep putma Mo3ra,
HalpyuMep, OKa3bIBAIOT BO3JEIICTBUE BCe MO3UTVBHbIE M HETaTVBHBIE OLIYIIEHMs U IEpeXMBAHNUA dYeloBeKa.
Pyt™MBI MO3ra eCTh MPOJYKT BHELIHEN IPUPOSHON ¥ COLIMAIBHONM CPEJbL.

XaoTN4yecKy M3MEeHAIIIAACA YacTOTa KONMeOaHMil MarHMTHOTO IONA 3eM/IM MOXKeT «HaBA3bIBAaTb»
OMO/IOTMYeCKUM IIpoLjeccaM He CBOJICTBEHHbIE MM PUTMBL. Y 3[0POBOTO 4elOBeKa HepBHAas CUCTEMa XOPOLIO
aJjalTMpOBaHa K M3MEHEHUAM OKpyKawleil cpenbl. OcmabeHHas ke HepBHAas CUCTeMa He CIPAaBIACTCS C
BO3POCIIIe} HarPy3KOI1, BbI3BAHHON «0eCOPAAKOM» B ISMEHEHMAX TeOMAarHUTHOTO TIOTIA.

Kax/1ofHEeBHBII PUTMIYECKIIT [IVIK/T SKU3HENESTeTbHOCTY YeI0OBEYeCKOr0 MO3Ia, [ALMiics 24 Jaca B
CYTKIM, IeTINTCS Ha IepHOofbl 60apcTBOBaHMA 1 CHA. [Tepuoy 60/ipcTBOBaHMA BK/IIOYAaeT BpeMs Harbosiee akTMBHOTO
¢byHKIMoHNpoBaHKs (00paboTKyu monyyaeMoy MHoOpMauyM) M BpeMs penakcanyy (BOCCTaHOBUTETbHBIX
IIPOLIECCOB), A TAK)Ke HEIIPOM3BOAMTEIbHBIE (MM BCIIOMOTATeNbHble) 3aTPAThl BpeMEeHI.

YemoBevecKmii MO3T B IIpOLiecCe BBIIOTHEHNs UM OOBIYHBIX >KM3HEHHBIX (QYHKINIT IpOU3BOAUT OeTa-
BOJIHBI, YaCTOTa KOTOPbIX 20 LIMK/IOB B CEKYHAY 1 4yTb 6osee. Korga ke oH BO30y>kaeTcs, 4acTOTa BOJHOBOTO
[VIK/Ia BO3pAacTaeT, IpUYeM 3HAYUTEIbHO. ITO HEPENKO MPUBOAUT K HAPYLIEHNI0 HOPMA/TbHOTO MPOTEKAHIS
MBICIUTE/IBHOTO Ipoljecca. YelmoBeKy CTaHOBUTCS BCe TPy/Hee KOHILEHTPUPOBATh CBOE BHUMaHNUe Ha 4eM-/1ubo.

B ronoBe HauMHAIOT MeIbKATh THICAYN 66CHOPHHO‘{HBIX MBICTIEN.
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OpraHusm 4enoBeka HaXOAUTCA B MHPOPMALVOHHOI B3aMMOCBS3Y C €CTeCTBEHHOI Cpefoll 00UTaHuA
U B OIpEJIeNIEHHON 3aBUcUMOCTU OT Hee. OTTy#a IOCTYNAIOT KUCTIOPOJ, BOJA M MMINA /I OCYIIECTBIEHMUA
MeTabo/MM4eckux mpoueccoB. Bospgyx, mmija 1 Bofa A/IA 4YeloBeKa AB/IAIOTCA HEOOXOAVMOI KOMOMHaIuei
[eVIHTeTpYPOBAaHHBIX MH(OPMAIVIOHHBIX KOMIIOHEHTOB BCEX XKVMBBIX OPTaHVM3MOB II€PBOTO ¥ BTOPOTO ITOKOJIEHUIT
(pacTeHMit 1 XUBOTHBIX), 13 KOTOPBIX OH CUHTE3VPYeT Pas3INIHOTO POJA >KM3HEHHbIE CPefCTBA /I CBOETO
cyllecTBOBaHuA. V 4eM Impe CIeKTp NOTpeO/IAeMbIX UM HaTypalIbHbIX KOMIOHEHTOB, KOTOPbIE Ye/I0BeYeCKUI
OpraHM3M TIIPUCIIOCAOMNBANCA yCBaMBaTh B TeYeHME MHOTVX TBICAYENeTUII, TeM pasHOoOpasHee peakIun
MeTab0/MM3Ma, IPOTeKaoIlyie B HeM.
B nraHe cOBpeMeHHbIX BO33peHuUll MHPOPMALVA O KaKIOM IpeaMeTe, KXol Bely, 000 BCeX ABICHUAX U
00'beKTax HeXXMBOIL 11 XKMBOJI IPUPOABI CYILIeCTBYET OTHOBPEMEHHO B KKJJOM yroyke OeckpaiiHeil BcenmeHHOI.
9T0, 1O CyTH, U eCTh TO MH(OPMALMOHHOE TI07Ie BeenmeHHOIT, B KOTOPOM JIJOCTUTAeTCs, a BepHee, M3HAYa/TIbHO
CYLIECTBYeT eJTHCTBO BCEX IPOLIeCCOB, IPOTEKAIOIINX 1 B HEXXMBBIX 00'beKTaxX, U B XKI3HM, U B JYXOBHOII chepe
Je/loBeKa.

KocMmyeckue mnanydenns, gocturamomye 3eM/Iy, KpOMe TeIIoBOro 3¢ deKTa, OKa3bIBalOT Ha OPTraHN3M
Hekoe MH(OPMAIVIOHHOE BO3JE/CTBNE. YUYeHble IONAraloT, YTO KBAHTBHI 3/MEKTPOMATHUTHOTO IIOA PasHON
YaCcTOTBI, PACIPOCTPAHAIONINECS CO CKOPOCTBIO CBETa, ABJIAITCA TeM MHPOPMAIVOHHBIM KOJOM, KOTOPBII,
IIPOHMKAsI B 4YeTOBEYECKIII OPraHU3M, «3aITyCKaeT» KM3HEHHbIE IIPOLecChl Ha YPOBHE KJIETOK, OPTaHOB J CUCTEM.
[Ipu 9TOM BecbMa 3HAUUTEIBHYIO POJIb UTpaeT Iepefada MHPoOpManuu 3a cyeT GOPMBI U3TydeHMs], TO eCTb,
YeTKOTO pacIpefie/ieHns B IPOCTPAHCTBE, a He ero MHTeHCMBHOCTY. B MexaHu3Me nepefaun 9Toi MHPOpManmum
607bIII0€ 3HAUCHNE VIMeeT BO3HUKHOBEHNE Pe30HAHCA B OT/Ie/IbHBIX MOJIEKY/IaX, K/IeTOYHBIX MeMOpaHaXx, a TaKkxe
B CaMIX KJIeTKaX KaK CTPYKTypaX ¢ COOCTBEHHBIMU 3/IEKTPOMArHUTHBIMU IIO/IAMU. bbUta BOBUHYTA U upes, B
COOTBETCTBUU C KOTOPOII COXpaHeHMe BO BCEX >KMBBIX TKaHAX MH(POPMALVM 0OyCIOBIEHO BO3HMKHOBEHIEM B
KMIKMX Cpefiax OpTaHM3Ma HeKVX TMAPOACCOLMIATOB, UMEIOIINX Pa3HOOOpa3Hble KPUCTOIONOA00HbIE POPMBI
6arogaps MpOCTPAaHCTBEHHOMY HAIlpaBJIEHNIO BOJOPOIHBIX CBA3€l, YCTAaHABMMBAIOIINXCA MKy MOTIEKY/TaMu

BOJIBI.

BOHPOC: Tor,ua IIOIy4a€TCA, YTO B JKMBBIX CYHIE€CTBAX I/IH(i)OpMaLU/IH IIpOAB/IAETCA B BUIE YaCTU BC606].L(€I‘O

KOCMIYECKOT0 MH(POPMAIVIOHHOTO IOJIA. DTO COOTBETCTBYET AEICTBUTEIBHOCTI?

OtBeT: VcXopms M3 HAKOIUIEHHBIX CETOfHs 3HAHMII, TaKOe BIOJIHE MOXXHO HOMyCTUTb. JK1MBOIT OpraHmsm
HOCPEeACTBOM COOCTBEHHBIX M3/Ty4eHNMII HEIIPEPBIBHO NepefiaeT B IPOCTPAHCTBO 3aKOVPOBAHHbIE CBEIEHNA O
cTpoeHny, GyHKUMAX ¥ COCTOSTHUY COCTABISIONINX ero cTpyKTyp. OH HeceT B cebe MHGOPMALNIO, COTEPKALILYIO B
reHeTIYeCKOM aIlliapare OIIbIT BCeX IPeALIeCTBYIOIINX TOKOIEHMIA, @ TAK)KE OTIBIT, HAKOIIJIEHHBII CAMOCTOSTEIBHO
B IIpOLiecce B3aMMOJEIICTBIA C M3MEHSAIONIENICs OKPY Kalolllell cpefoit 1 061eHus ¢ c0601 TOJOOHBIMI OCOOAMIL.
TakuM 06pa3oM, BCe >KMBBIE CYyILIeCTBA OT/INYAIOTCS CTPOTOM CUCTEMOI YIIOPAZOYEHHOCTH (HU3NIECKUX

IIPOLECCOB U XMMUNYECKUX peaKuMﬁ, X HEKOM COOpPraHM30BaHHOCTbIO B MHTEpECax O6BITUS IIE€/TOCTHBIX JKUBBIX

CTPYKTYP.

Bompoc: VM3sectHbiil mucarenb Ockap Yaiinbj Kak-To cKasasl, 4To «Mup fenuTcsa Ha gBa Kjacca - OfHM BepyloT

B HEBEPOATHOE, IPYTHE COBEPIIAIOT HEBO3MOXKHOE». BbI C 3TMM COIIacHbI?

OtBer: KoneyHo. B aToM 1 3ak/io4aeTcad OCHOBHOE IPOTHUBOpeYNe, €CIM XOTUTe — [Ayanu3M, MO3HAHUA
OKpYy>Karlero Mypa. IIpakTideckn Bo BceX XUBBIX BellleCTBaX NHPOPMALNA TECHO YBA3bIBACTCA C OTKPBITIEM
I1.K.AHOXVMHBIM (QYHKIIMOHAJIBHBIMI CHCTEMaMJl OPraHM3Ma, KOTOPbIe B LeHTPe CBOEil apXUTEKTOHNKY VIMEIOT

CIlelIMa/IbHBI aNapaT «CYUThIBAHM» MHPOPMAIUM — aKLeNTop pesynbTara AeiicTBusA. VHpopMmaunoHHbIe

Bunep H. KnbepHernka n o61jectso. M.: VI3naTenbcTBO MHOCTPAHHON TuTeparypbl; 1958.
Jloumnos B.VI. VIHdopManmoHHO-BONMHOBAs MeAuIMHa 1 6uonorusi. M.: Ajuterpo-mpecc; 1998.
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CBOJICTBA OPraHM3Ma peaNM3yIoT, IPeX/e BCETO, €ro MPaBO Ha JKM3Hb, a B KOHEYHOM CYeTe — €ro 3[0pOBOe
pasBuTHe.

Ecm o6patutbes k mponuiomy, To B cepepgyae XX cronerus k. Yorcon u @.Kpuk pacKpbUIy BeT4aiiiyo
TajlHy >KMBOJM IIpUMpOAbI, a MMEHHO - peajibHOe CYIIEeCTBOBaHME BbICOKOOPTAaHM30BAaHHOTO MeXaHM3Ma
HAC/IeICTBEHHOCTY, IPOrPAaMMHO-YIIPAB/IAIOIEr0 610TOTMYeCKIM CaMOPa3BUTIEM BCEX 3€MHBIX OPTaHU3MOB.

B pamkax cBoell IMIOTe3bl OHM CTPEMMINCh [JOKasaTb, 4TO CTPYKTypHaa Mmopenb HHK sapnsercs
CTYCTKOM TeHeTH4ecKoil nHpopMaiym, Kotopas 3amucbiBaerca B Monekyne JJHK, u Tem cambiM npepmonaraTsb
CyllecTBOBaHMe (PU3MKO-XMMUYIECKOTO MeXaHM3Ma CAMOBOCIPOM3BEJEHNA MOJEKYT. A 9TO O3HAYaeT, 4ToO
XPaHUTE/AMY HAC/IeCTBEHHDBIX NPU3HAKOB SABJIAIOTCA He Oenkm (Kak cumTanoch paHee), a monekynsl JTHK,
obpasylolye BHyTPY K/I€TOK JBOJHBIE CIIVIPaINL.

To, 4T0 Takas MopieTb OYAYILero NMeeTCs B 3apOAIbILIEBOI KJIETKE, CTaJI0 MI3BECTHO YYeHBIM OTHOCUTEIBHO
nasHO. Ho ueMm mpeponpepensaiorcs Oyayiine pOpMbl 1 IPU3HAKY OPraHU3Ma, ObUIO IO HEJaBHUX IIOP HESICHO.
CoBpeMeHHas TeHeTUKa pacumidpoBana TOT KOJ, ¢ IOMOIIBI0 KOTOPOTO IlepefaeTcss MHbopManysa o OymyiieM
PasBUTHUM 3apOJbBIIIEBON KIeTKU, M IIyTY ee IpeBpalleHNsA B LEJIOCTHBI OpraHm3M. B 6monormyeckom mmpe
o6MeH MHpOpMaIVelt ABIAETCA HeOTheM/IEMOII YaCThI0 BCOOIIero pasBUTHUA.

Tak, Ha MOJIEKY/IIPHOM YpOBHe IIOPSA/IOK IIPEACTaB/IeH B pOpMe 3a[JaHHON TOYHOI acCOLVALINM aTOMOB
B MOJIeKy/IaxX (aMUHOKMC/IOTBI, O€IKY, TUIINADI, HYKJIeMHOBbIe KUCTIOTH U T.1.). Ha K/IeToYHOM ypoBHe MOpPSIOK
BBIP@XKEH B PEry/IsIPHOCTY KJIETOYHBIX OpraHM3aLNii, B IIpoljeccax 61OCHHTe3a, TPAHCIOPTA U ABVDKEHSL.

[l «HaBefeHNA» eCTeCTBEHHOTO TIOPsfIKa B OpraHM3Me, TO CTh, YMEHbIICHI SHTPOINY (CTpeM/IeHNA K
HeoIlpeJie/IeHHOCTY, 0eCIIOpsAI0YHOCT), MHPOPMAIys )KU3HEHHO HeoOxonyMa. B HacTosIee BpeMs BaXKHeIlIIel
3ajiadert MeAVIIMHCKON HayKM CTAJIO BBIACHEHNE BHYTPEHHMX CBs3€ll M OTHOLIEHNT! B MH(OPMAIVIOHHO-BOTHOBOIA
Mozienu pa3BuTusi 6uocdeps. buocdepa BkodaeT B ce6s1 cO00111eCTBO )KMBOTHBIX, PACTEHMI I MUKPOOPTaHM3MOB,

a4 TaK>)Ke€ €CTECTBEHHYIO Cpefly UX oOuTaHMA.

Bonpoc: B Hacrosmee BpeMs (OpPMUPYIOTCA HOBbIE HANpaBjIeHMs B Pa3BUTUM MeNUIIVMHBL. Y>Ke ceifdac, He
MOXWIAACh CO3JAaHMA HOBBIX MMKPOOMONOTMYECKUX Teopuil 06 WMH(OPMALMOHHO-BOTHOBBIX IPOIleccax
B3aMMOJIEVICTBIUA KMBOIL M HEXKVMBOY MaTepy, pa3paboTKI MEANIIHCKIIX METO/[OB VI TEXHOJIOTMIA 171 AMATHOCTUKY
U KOPpeKLUM HapyLIeHNil MHPOPMAIMOHHO-BOTHOBBIX aKTOB B OpraHU3Me 4e/lOBeKa, KIMHUIMCTBI JJO/DKHBI
cMeriee IPUMEHATD Y Ke M3BeCTHbIE IIPYEMBbI BIMAHNA Ha 3T IIPOLIECCHI - OT «IEYEHMA CTOBOM» 10 MICTIONb30BaHM
CBepXC/TabbIX MHPOPMALVIOHHO-BOTHOBBIX BO3/IEICTBIUII PAa3ITYHBIMY BUAMU 97IEKTPOMAarHUTHOTO V3/Ty4YeHN,

Y/IbTPa3BYKOBOV KaBUTALIMV ¥ ONITMMU3AIINY XMPYPIUIeCKMX BMeIIaTeIbcTB. Y10 BBl MoXKeTe 06 3TOM cKa3aTh?

OtBet: COCTOsIHVE BHYTPEHHETO TOMEOCTas3a KOHTPOMUPYETCS M HA YPOBHE HOJCO3HAHNS, B COOTBETCTBUM C
CUTHAJIaMI, TIOCTOSIHHO ITOCTYTAOLIVIMY 13 OKPY>Kalollel Cpeibl. DTO SIB/IEHNA KaK OfJH U3 OMOTICUXOTOTMYeCKIX
Y COLMAJbHBIX MeXaHM3MOB, Oarofapss KOTOPOMY HOTPeOHOCTM 0OliecTBa TPaHCHOPMUPYIOTCS B MOTUBBI
HOBeJIeHisi KOHKPETHOTO Ye/ToBeKa — IMYHOCTIL.

YenmoBeyecknii opraHmsM paboTaeT IEMOCTHO, KaK efuHasd JyXOBHO-OMonormueckas cucrema. J
XOTsI Ka)X[asi 4acTb YeTIOBEYECKOTO Tela Hake Ha MOJIEKY/IPHOM YpPOBHE VMMeeT COOCTBEHHYIO «IaMsTb» I
CBOIO «JIOTVKY IIOBEeHVs», TOAYNMHACTCS OHa eAMHOMY LIeHTPY — MO3TY, KOTODBIl «afalTupyeT» OpraHusM K
MeHsolelics cpefie oburanmsa. Kaxgomy Meguky B mpouecce IpogeccuoHaTbHOM AesATeNbHOCTU TPUXOAUTCS
OBITH 1 6MOJIOTOM, ¥ IICUXOJIOTOM, U pumocopom. OH HO/DKEH 3HATD U TeJIO, U AYIIY, M YM 4esoBeka. IIpu aTom

MEIVILIMHCKOE IMOCTIVDKEHNE XXNU3HN, KaK I €CTECTBEHHOHAYIYHOE I O6H.[€CTBCHHOC II03HaHlE, 6Y,I[Y‘H/I conrajaIbHO

Xpycranes 10.M. O6muit kypc punocodyn. YueOHVK /1A CTYAEHTOB MEIUIIMHCKIX ¥ (papMalleBTHYeCKIX By30B. B 1Byx
tomax. Tom 2. M.: TOY BYHMII M3 P®; 2003.

Cynakos K.B. lHdopMaroHHbIe aCLIeKThI CUCTEMHOII OpraHM3aLNy IICUXNYIECKOI fesTenbHoCTH. BecTHk PAMH. 2012; 8:
53-6.
Jlowynos B.JI. VInbopManmoHHO-BONMHOBAs MeAuLiMHa 1 6uonorus. M.: Ajuterpo-mpecc; 1998.
Cumonos I1.B. ITosnanne Heocosnasaemoro. Hayxka u >xusub. 1980; 1: 34-8.
Xpycranes 10.M. O6muit kypc dunocodyn. Y4eOHUK /1A CTYCHTOB MEAMIMHCKIX U (papMalleBTUYeCKIX By30B. B 1Byx
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U TYMaHMTapHO OOYCTIOB/IEHHBIM, LIEMKOM IpefoNpeneieH0 00bEeKTOM MCCIENOBAHNA, @ UMEHHO - >KMBBIM
I[€/IOCTHBIM 4€/I0BEYECKMM CYIIECTBOM KaK IMYHOCTBIO. A TIOC/IENHAA AB/IAETCA HEOThEMIEMOI 9acThio [Ipuponsr
u O6111eCTBa, AEIICTBYIOLEll B paMKaX OIIpe/le/IeHHOI KY/IbTYPbI, ¥ €CTeCTBEHHBIM 00Pa3oM COeAVHAACD C TAKMMU
ee 37IeMeHTaMM, KaK HayKa, UICKYCCTBO, Peurus, pumnocodus.

Ha ocHoBe Teopuy nHGOpMaINU POCCUIICKMMI YYeHBIMI pa3paboTaHa MHGOPMALMOHHO-CTPYKTypHas
Teopys OOM ¥ CHETAHO OTKPBITHE «SIBJIeHNe MUIpalluy HOLMOT€HHOI 30HBI B CEHCOPHO-a/ITMYeCKONl CHCTeMe
genoBeka» (Tpoumnu B.JL, XKypasnes E.H., Epmomuu V.JI. un gp.). YcTaHOBNIEHO HeM3BeCTHOE paHee sABJIECHINE
MUTpaly HOLMOTEHHOM 30HBI B CEHCOPHO-a/JTMYeCKON CUCTEME Ye/IOBEKa, 3aKIIoYamolieecss B TOM, 4TO B
9KCIIePUMEHTe M KIMHUKE Y XPOHMYECKON OO/MM HOLMAJIbHBIN KOJ Y3 HOLMOTEHHOV 30HBI (3y0OYeNmoCTHAsA
CUCTeMa, Te/lO U BHYTPEHHUe OPraHbl) PaclpOCTPaHAETCA B HOIVMOT€HHbIe CTPYKTYpbI Hepudepudeckoil u
IIeHTPa/IbHO HEPBHONM CUCTeMBI IO HOLMATMBHON cyucTeMe (KaHa/lbl NpAMOil obparTHOi addepenTanun),
bopMupys ZOMUHAHTHbIE U CYO[OMMHAHTHbIE HOLMOTEHHBIC 30HBI PAa3/IMYHOTO IMOPSJKA, & C BBIK/IIOYEHVEM
II€PBBIX MHBA3VBHBIMI TEXHOIOTMAMMY, BTOPble CTAHOBATCS JOMJUHAHTHBIMI.

9T0 06ycnMaBMMBaeT XpPOHM3ALMIO TTATOTOTMYECKOTO MpoIlecca ¥ TpaHCPOpMaIMIo 60IeBOro CMHAPOMaA
B a/ITMYeCKyI0 0O0JIe3Hb, IPOAB/AACH BBHIPAXEHHBIM KIMHMYECKUM IIOTMMOPGU3MOM BCECTBME CTOXKHBIX
(bYHKIMOHAIbHO-CTPYKTYPHBIX B3aMIMOZIEVICTBIII JOMUHAHTHBIX 1 CyOIOMIHAHTHBIX 30H, XapaKTepPM3YIOIVIXCS:

. XaoTMYHOCTBIO MPOCTPAHCTBEHHBIX ITApaMeTPOB OO/M IO OTHOIIEHMIO K 30HAM MHHEepBaINU
HOIIVIOTEHHBIX CTPYKTYP;

. Be3rpaHMYHOCTBI0O BPEMEHHBIX IIapaMeTpOB IPUCTYIIOB YCU/IEHMA OONMM - OT MTHOBEHMS JIO
IPOZIO/DKUTENBHOTO BPEMEHM;

. BsauMHBIM ITOfjaBIeHMeM, BBITECHEHNEM, MUTPaliyiell 049aros 60mu;

. CMeHOJT MOHOKa3ya/IbHOJ 3aBUCUMOCTY 00/I€BOTO CHHIPOMA IO/INKa3yaIbHOI C BO3MO>KHOCTDIO
06paTHOro mporecca:

. B3anMocCBA3bI0 XpOHIYECKOI 60/ C BBIPA)KEHHBIMY IICYX03MOIVIOHA/IbHBIMM 1 BET€TaTVBHBIMU
peakuyAMN.

IIpencTaBneHHOE OTKPBITHIE ABIAETCA OCHOBAHMEM /Il CO3AHNA CUCTEMbI PETYIOHA/IbHO-MHTEIPATUBHOM
Tepanny ¥ IpoPUIAKTUKY 60/ C BKIIOYeHNeM MH(POPMAIVIOHHBIX BO3/IeJICTBMIL.

B 3akoueHne cefyeT MOJYEPKHYTh, YTO Lie/Iblil OPraHMU3M IPeCTaB/IsAeT FApMOHNYHOE OObeHEHIe
10 IPUHLUITY MiepapXuy, MY/IbTUIIAPaMETPUYECKOTO U IIOCTIENOBATENLHOTO B3aMMOEICTBIA MHOTOYMC/IEHHBIX
(bYHKIMOHANMBHBIX CUCTeM, CMaboe SHepromH(OpPMAIMOHHOE BO3ZENICTBME MOXKET M30MpaTeNbHO HapyIIaTh
MHGOPMAIIMOHHBIE CBA3U MEXTY OT/eTbHBIMYU QYHKIMOHATBHBIMY CUCTEMAMIL VIM, HA000POT, CHOCOOCTBOBATh
VX HOpMa/IM3alyy B C/Ty4Yae MCXOLHBIX HapYIIeHNIL.

B ¢yHKUMOHANBHBIX CUCTeMaX 3SHEProMHPOPMAIVOHHBIE  B3aMMOJENCTBUA  CTPOATCA  IIO
roorpadn4eckoMy IPVMHIMITY, OFHUM 13 KOTOPBIX JISKNUT B OCHOBE Pa3pabOTKM IPOrpaMMHO-AIIIaPaTHOTO
KOMIUTeKCa creKTpanpHOi Koppekiun «SCS-BARS», KoTopblil cerogHs oQUIMANIbHO 3apeTMCTPUPOBAH U
CepTUQUIMPOBAH B Tpex CTpaHax. [Ipu sTOM crefyeT MofuepKHYTh, HA OCHOBE SMOI[IOHATbHOTO Pe30HAHCA B
CTPYKTYPaX MO3Ia CO37IaloTcsA ronorpadudeckne o6paspl BHyTPEHHEN I BHEILIHE Cpe.

Kak mnokasamm MHOTOYMCI€HHbIE SKCIEPMMEHTBI Ha >KMBOTHBIX M HaOMIONeHMs Ha JIIOAAX, Caadble
3HeproMH(POPMaIVOHHbBIE BO3/IEVICTBYA BOCIPIHNMAIOTCSA NHAUBYYATbHO.

B momynAnuAx >KMBBIX CYIIECTB eCTb CYOBEKTBHI KaK YCTOIYMBBIE, TaK ¥ YYBCTBUTENbHbIE K CTaOBIM
9HEproMH(POPMAIMOHHBIM  BO3JIE/ICTBUAM:  3JIEKTPOMAaTHUTHBIM  IO/IAM, SMOLMOHAJIBHBIM  CUTHAJIaM,
TUIIOTOHMYECKUM BO3MENCTBIAM, JEICTBUIO MY3bIKM, C/IOBA U T.II. [IOCKONbKY BCe 5T BO3JEICTBUA BIMUAIOT
Ha MHGOPMAIVIOHHBIE IPOLIECCHI B OPraHM3Me, MOYKHO IIO/IaraTh, YTO YCTONYMBOCTD OTJENbHBIX TMYHOCTEN

K 9HeproMH(OpPMAlLMOHHBIM BO3JENCTBUAM OIpefe/sIeTCsl CBOeOOPasHOIl CUCTEMHON MH(OPMAIVOHHON

Hasapos B.M., Tpoums B.JI. VIn$popMannoHHbIe MeXaHU3MbI ¥ TIPMHINIIBI TedeHnst 6omu: yyebHoe nocobue. Hyokuuit Hosropop:
MspmatensctBo HiokTMA; 2001.
Cynakos K.B. MHdopMarnoHHble acIIEKTbI CUCTEMHO OpraHU3alny ICUXNYeCKolt iessTenbHoCT. BectHrk PAMH. 20125 8: 53-6.
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3aIMTO, KOTOpass OOyC/IaBIMBAaeTCs Ipexje Bcero MHGOPMAIVIOHHBIMYU MOJIEKYTaMI: OMUTONENTHAMI,
utokrHaMu u Ap. CylecTBeHHas po/ib B 3TUX IpOIleccax IPMHALIKUM MMMYHHbIM MexaHusMmam. Crabble
9HepronHQOpMaIIOHHbIe BO3/IEVICTBIIS, BK/II0Yas BUPYCHI, IPOSB/IAIOT CBOE JIeVICTBIIE JINIIb IPU OTCYTCTBUY WA
ocnabnenny MHPOPMAIVIOHHOI 3AIIUTHI B OPraHU3Me.

Hapsapny ¢ co3ganueM BHeIIHMX pu3ndecKux IOJIeNl 3alUThl OT SHeproMH(pOPMALMOHHBIX BO3/E/ICTBUI
Ha JXVBbIe OPraHM3Mbl HamOoJbllee BHUMaHVe JO/DKHO OBITh HAIPaB/IEHO Ha yKpeIUleHMe MH(OPMALMIOHHOTO
HO/A OpraHusMa, OOYC/IOBJIEHHOTO COBOKYIIHOM WH(OPMAIIOHHON [eATeIbHOCTBbIO COCTAB/IAIOINX €ro
MHOTOYMCTIEHHBIX CUCTeM. [I/1s1 60/IbHOTO OpraHusMa, Y KOTOPOTO HapylleHa FapMOHNUSA MEXCUCTEMHBIX CBs3eil
VIV OTJE/IbHBIX 9/IEMEHTOB B KaKOJ-160 Bemyiell GyHKIMOHAIBHOI CICTeMe, afieKBaTHO IofobpaHHoe craboe
9HePronH(OPMaIIOHHOE BO3/e/ICTBIIE MOXKET OBITh 9P PEeKTUBHBIM CPECTBOM €r0 BOCCTAHOB/IEHMsI, 0COOEHHO
TaK Ha3bIBa€MOTO HecIelduaeckoro nHPOPMaIOHHOTO CHHPOMA MEXXCUCTEMHBIX HapYIIEHNMII B OpraH3Me.

udopmannoHHas yCTONYMBOCTb OpraHM3Ma MOXKET OBbITh IOBBIIIEHA:

. aJleKBaTHBIM BO3[IeICTBYEM 9HeproMH(OPMAIVIOHHBIX GU3NIeCKNX (HAaKTOPOB;

. HOpMasnu3anyeir 6amaHca MHGOPMALMOHHBIX MOJEKY/, B IEpPBYI0 OYepefb OMUTOIENTUIOB, B
(YHKIMOHAIPHBIX CUCTEMaX OPTaHU3Ma;

. CO3JaHMeM YCTOMYMBBIX K WH(OPMAIVIOHHBIM BO3JECTBUAM CTEPEOTUIIOB ICUXNIECKON
IeSATENbHOCTIL.
[Ipn 9TOM 0COOGEHHO B@KHO YKPEIUIATh OMOLMOHAJBHYI0 YCTOMYMBOCTD BOCHUTAHWEM Yy  JIOAeN
BBICOKOHPABCTBEHHBIX MOPA/IbHBIX, PE/TUTMO3HBIX, O0I[eCTBEHHBIX CTEPEOTUIIOB, YTO CIIOCOOCTBYET CO3IAaHMUIO B

MO3I€ 4€/I0BE€Ka YCTOI7[‘-II/IBI>IX CTPYKTYP, HE ITIOANAOLIVXCSA BHEITHUM SHCPI‘OI/IH(l)OpMaL[I/IOHHbIM BOS,I[CIZCTBI/IHM.

Bompoc: Hackonmbko MHe M3BEeCTHO U3 IpeAbIAyLUIMX MHTepBblo ¢ Bamm, cerogua Amnmapar «SCS-BARS»
ABJIAETCS, CBOETO POJiA, CTIOKHOI MHPOPMALMOHHOI CUCTEMOII, KOTOpasi paboTaeT MM B3aMMOJEICTBYeT (B HeM
IPUCYTCTBYIOT (PYHKIMM AMATHOCTUKY U JIYEHMs) C MaTepMaIbHBIMI >KMBBIMU cCTeMaM (OMOTOTMYecKnMu
opranusmamu). [Ipuuem, cefiyeT OTMETUTD, C CUCTeMaMI He TOJIbKO BHICOKOOPTaHM30BaHHBIMY, HO M JOCTaTOYHO
VHTE/IeKTya/IbHbIMI. [IpaBM/IbHO MM CIefyeT MMEHHO TaKuM 06pa3soM MO3MIVIOHMPOBATh pa3paboTKy Bameit

KOMaH[Ibl, KaK HEKO€ «HOY-Xay» COBPEMEHHOTO pa3BUTIA IT-TexHomorui B MeIH/ILU/IHCKO]Z HpaKTI/IKe?

Otet: CoBepIieHHO BepHO. B ocHOBe Hamero mpub6opa, BepHee, M3/ennsa MEAUIVHCKOTO Ha3HaYeHNA (MMEHHO
TaK OH OQUIMATBbHO 3aperMCTpMpOBaH MUHMCTepCTBaMM 37ipaBooxpaHeHusa Ykpausbl, PO n Kasaxcrana)
JIKUT UIEONornsa paboThl He C KJIeTKaMM, OpPraHaMy ¥ OMO/IOTMYECKOr0 OpPraHu3Ma B IIe/IOM, & C KOHKPETHBIMU
MH(OPMALMOHHBIMU COCTOAHUAMM 3TUX KIETOK, OPTaHOB M LIEJIOCTHBIX OMomorndeckux o6bekToB. [TpudeM, ¢
UICIIOIb30BAHNEM TEOPUM COCTOSHNA, B3AaMMOJEVICTBIA ¥ Pa3BUTHA TaKMX NH(POPMALVOHHBIX CUCTEM, B U3JE/INN
3aJI0)KEHO IIPeJICTaB/IeHNe O HEITPEePLIBHO B3aVIMOMIEIICTBYIOLINX MEXAY cO00i1 MHPOPMAIIMOHHBIX IPOCTPAHCTBAX
Pumana n JIo6aueBCKOro HeCTalMOHAPHOTO IMPOCTPAHCTBEHHO-BPEMEHHOTO KOHTMHYYMa. A IOCKOJIBKY MbI He
HAIIIY OTBETOB B OPTOJJOKCA/IbHON MeAMIIMHE, TO 00PATU/IVICh K BOCTOYHBIM ITIOJXOfIaM, KOTOPBIE TaK U OIPeJIe/ISI0T,
YTO IIPY OIIPEJEIEHHBIX COOAX B COCTOSIHNY 3[I0POBbS «/IEYUTDb HY>KHO Ha 00/Ie3Hb, @ OPTaHM3M Ye/IOBEKa B LIETIOM».
[ToMrMO MaTeMaTH4YeCKOil CYTH, TEPMUH «KOHTUHYYM» MMeeT eiié 1 GprmocopcKkyo TPaHCKPUIILNIO, OepyIyio
OCHOBY B JpeBHerpedeckoil ¢puaocodum 1 Tpy#ax CpefHEBEKOBBIX CXOIacTOB. KOHTMHYYM - HelpepbhIBHOCTb,
HepaspbIBHOCTDb, HEPACYWICHEHHOCTD ABJIEHNIL, IPOLeccoB, QYHKIUIL. B cBA3U ¢ M3MeHeHMeM A3bIka pumocodun
(n camux ¢unocooB), B COBPEMEHHBIX TPYZlaX TEPMUH «KOHTVHYYM» 3a4acTyl0 3aMEHAIOT CYLIeCTBUTETbHBIM
«IUTENBHOCTB». [l Tex, KTo Oojiee NMpeAMEeTHO 3alHTepPeCyeTCsl JaHHBIM BOIIPOCOM, MOXKHO 3aiiTV Ha CailT
Kopnopanuu (http://ksk-bars.com) u mogpo6Ho o3nakomutbcst ¢ cratbeit «O@MJIOCOPCKME MTPOBJIEMDI
VMH®OPMAILIMOHHO-BOTHOBOW MEJIMIIVIHBI (http://ksk-bars.com/publikacii/nauka/).

Jelena Schroder, 10.07.2020
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KOPMOPALMA «MHOOPMALIMOHHARA

A B JaHHOM VHTEPBbIO OCTAaHOBMMCSA Ha MOACHEHMAX YMTATEIAM KPaTKo. B Teopyuy MHOXKeCTB - KapAyHas WIn
K/IaCC MHOXXECTB, PaBHOMOIIHBIX MHOXKeCTBY BeleCTBEHHbBIX uucen. Hampumep, COBOKYIHOCTb BCeX TOYEK
OTpe3Ka Ha NPAMON NMHUYM VIM MHOXKECTBO BC€X MPPALMOHA/NIbHBIX YyCeN. [0BOPAT: «MHOXKECTBO MOIIHOCTH
KOHTUMHYYM» WM «<KOHTMHYaJIbHO€ MHOXKECTBOY.

Ba)kHO OTMeTUTH, YTO >KM3HECIIOCOOHOCTb BBICOKOMHTEUIEKTYa/lIbHBIX MH(POPMAIVOHHBIX CHUCTEM
oIpefie/IieTcs, MpeXK/ie BCEero, KOHKPETHBIM COOTHOLIEHVEM B3aUMOJEVICTBUA CYODBeKTOB (K/IETOK, OpraHOB,
OPraHN3MOB) CIOKHBIX MH(OPMAILVIOHHBIX CUCTeM, K KOTOPBIM OTHOCSTCA BCe OMOIOrMYecKue OOBEKTHI.
HepaBHOMEPHOCTb B3aMMOEVICTBMA MeXJY C000if CyObeKTOB MHGPOPMAIVIOHHBIX CHUCTeM KaK pas MU
IpefionpesieAeT BOSHNKHOBEHVe MH(OPMAIVIOHHBIX HAIIPSDKEHNI B TAaKMX CHCTeMaX.

I HAIJIAHOCTM 3TO MOXKHO IIOSICHUTB IPOCTBIM IIPMMepOM. 3[0poBast U 00/nbHasg (C MATOTOrMYeCKUMU
OTK/IOHEHUAMM) K/IeTKa JMMEIT COBEPLIEHHO Pa3HYI0 3HEPTreTHKY, a 3HAYMT, U Pas/INYHBIN MOTEHIVAN, YTO
BBIP@XKAeTCsA COOTBETCTBYIOMIMMIY XapaKTePUCTUKAMI BOTTHOBOTO Iporjecca. Haiiia crioco6 onpenenaTs pasHuiy
MeXXJy HUMU II0 LIeJIOMY Py IIapaMeTpoB, HallleMy KO/IJIEKTUBY Yja/I0Ch BbLABUTH HEKOTOPbIe 3aKOHOMEPHOCTHI
Y OILpEeNeITb CHOCo0 KoppeKumy (MHBIMM CIOBaMU, «BbIPAaBHUBAHMS», «IIOATATMBAHMSA JIO OIpeeTeHHON

HOprI») BO/THOBBIX XapaKTEePUCTUK KOHKPETHDIX 00'BEKTOB.

Bompoc: V13 ckasanHOro Bamy Ha1eXKUT IOHMMATD, YTO TP BIIOJIHE IPEME THBIX TapaMeTPaxX MH(POPMAIIOHHBIX
CUCTEM B HUX IEepUOAMYEcKM (CUCTeMaTH4YeCK)) BOSHMKAIOT KPUTUYECKMe MHQPOPMALMOHHbIE HANPSKEHMS
(HampuMep, TOAI BO3MEVICTBMEM BHYTPEHHUX WIM BHEMIHMX (PAKTOPOB), CO3JAIONVe KPU3UCHBIE COCTOSHIA
B CUCTEMAX, 3a KOTOPBbIMJ HA4MHAETCA IIePeXof; COCTOSAHMA CUCTEMBI OT IOpAJKa K Xaocy. Bememcrsue aToro
IpU OIpefie/IeHHOM MH(GOPMAlMIOHHO-9HEPTeTNYeCKOM IOTeHLMaNe CUCTEM B HUX BO3MOXKHO IIPOTEKaHMe
KaTacTpO(MUeCcKuX MpOLeCCOB, ONACHBIX /IS SKU3HECIIOCOOHOCTN MHPOPMALVIOHHBIX CUCTEM OMOIOTMYeCKUX

06 BEKTOB?

https://nonproblem.net/wp-content/uploads/2019/12/2013_05_141.pdf
Jelena Schréder, 10.07.2020



OtBet: be3ycnoBHO, Kak 3TO HM NapafjOKCaTbHO, HA IEPBbIil B3I/IAN, «MHPOPMAIMOHHbIE COOM» M BENYT K
3a00/1eBaHMAM T1I000T0 >)KMBOTO OpraHn3Ma. B kadecTBe mpuMepa npuBefieM MHOXXeCTBO 3a00/IeBaHMIL, OT KOTOPBIX
crpagaet Yenoseuectso (pak, CIIV]I, Tybepkyres, remarut, repiec, 6one3nb bonesns Kpeittudenbara - Skoba
(6onee n3BecTHasA KaK «<KOPOBbE OEIIEHCTBOY ), «IITVYMII TPUIIII», 2 TAKXKe PyTue MHPEKIMOHHbIe 3a00/1eBaHNA).
Bce ynomsHyTOe AB/IsI€TCA HAIIALHBIM IPUMEPOM HO0OHOTO TEOPeTUIECKOTO BHIBOJIA, C/ICTTAHHOTO YIEHBIM.
[Touemy paKkoBble KJIETKI Pa3MHOXKAIOTCA TaK ObICTPO, a BVIY sHaunTembHO ocnabseT uMMyHuTeT? IBNsaeTcs m
MMMYHUTET K OCIIe, KOPY, TPUIIITY ¥ APYTUM 320 0/1eBaHNAM, BCIEICTBUE IPYBUBOK, OCTA0/IeHHBIM 3aIIOMIHAHIEM
HY>KHOII (II07Ie3HOI) Ji/Is1 OpraHusMa MHGOpPMaNN Ha OIpefeIeHHOM YPOBHe, ITO3BOJIAILIEN yOepedb ero oT
ABHOII TMOeNM B C/Ty4ae IOBTOPHBIX aTak? Bo BCAKOM cIydae, BIIOJIHE ITOHATHO, YTO HEIIOCPECTBEHHO Oe3
uH(OpPMaLNY 37eCh HUKAK He 0OXOINTCA. ..

[TosTomy porb MHPOPMALMOHHBIX COCTOSIHMIL B HaIlleM OpraHusMe (1060M 610/I0orn4eckoM 06beKTe)
OTPOMHA, €C/Ii He OIpefe/siomas. A KTO BajieeT KJII0YaMU yIIPABIeHNs STUMM COCTOSHUAMM, OyeT IMeTb
BO3MOXXHOCTD BJIMATD Ha HMX IT0 COOCTBEHHOMY >KemaHmio. OffHaKo, 3TO IaJIKa O ABYX KoHIax. Kakum o6pasom
JTIOJIM, PacIioyaraolye MogoOHBIMI TeXHOMOIUAMY, OYAYT aOCOMIOTHO TOYHO YBEPEHBI, YTO TBOPSIT OHM JO6PO,
a He 3710¢ B TakoM cimydae, Hem30eXHO BOSHMKAeT IpoO/ieMa OIpefie/ieHNs KpUTepueB MOPATbHOCTY HAlIMX

HEVICTBUIL Y IIPAaBOBOVI OCHOBBI IIOCTYIIKOB.
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B oxpy>karoliem Hac Mupe He BCe TaK IIPOCTO, HO 1 He BCe TaK XaOTUYHO, KaK 3a4acTyIo IIpeficTaBasAeTcsa. Mexay
IPOYNM, B CHCTeMax HeXXUBOII [Iprponsl mpyu M3MeHeHNN OIIpefie/leHHbIX TapaMeTpoB (HaIpuMep, TaBIeHNs,
TeMIIepaTyphbl WIN FeOMeTPUIECKIX Pa3MepoB), TOXe MIPOUCXOUT CMEeHA COCTOSHMII CHCTEMBI, I BMECTO OffHUX
37IEMEHTOB JJAHHO CYCTEMbI IOABIIAIOTCA IPYTE STIeMEHTHI (COCTaBIIAIONINE).

Kaxxip1i1 TaKoil IpoIecc MOXKHO OXapaKTepy30BaTh KaK IPOLeCC CMEHDI IIpaBa B COCTOSHUU CUCTEM.
A nam Amnmapar «SCS-BARS» mMeHHO M mpusBaH (MKCHPOBATh HPOMCXOsIIME M3MEHEHMUs, U TaKXe B
fla/IbHel1IeM TPOM3BOAUTD VX KOPPEKIIMIO M0 OIpefielIeHHOM MeTOIMKe.

BmecTe ¢ Tem, Bce 6€3 MCK/TIOUeHNsI TPABOBbIE CUCTEMBbI TOAYMHAIOTCS TOYHO TAKMM >Ke 3aKOHAM, KaKUM
PYKOBOZCTBYIOTCSI MaTepla/ibHble, BOTHOBbIE 11 MH(OPMALMOHHbIE CCTeMbl. KpaiiHe Ba>KHO /IS ONpefie/IeHIs
TapMOHMYHOTO Iy TV Pa3BUTHA He TONbKO [Ipupopbl, HO 11 YemoBeuecKoro 0611ecTBa, IPaBUIbHO ONPeeINThCA
C 00IMMM 3aKOHAMH, OTIPeNe/IIOIMMI COCTOSIHME 1 PasBUTHE IIpaBa /000l CUCTEeMBI 3aHATh ONpee/ieHHOe
cocTosiHMe. A 3areM, MCXOMs U3 3TUX 3aKOHOMEPHOCTeN, IOJONTH K IPeJCTABAeHMAM O IPaBOBBIX 3aKOHAX
obmiecTsa.

be3ycnoBHO, cMeHa IpaBa B COCTOSIHUM BBICOKOOPTAaHM30BAaHHBIX CUCTEM, C KOTOPBIMU paboTaeT
Halll IIPOTrPaMMHO-AIIAPATHBI KOMIIIEKC, IIPM OIIPEeJe/IeHHOM YPOBHE MX 3HEPTOBOOPY>KEHHOCTH MOXKET

ObIThH KpaﬂHe OIlaCHa HE€ TOJJIbKO /I OTHEC/IBbHBIX 3JIEMEHTOB CUCTEMBI, HO U /1A BCell CUCTEMBI B OEeIoM. Mp1

Jelena Schréoder, 10.07.2020



3TO 06s13aTenbHO yuuThiBamu. [jis1 obecriedeHrs NPUHIUIA «He HaBPeAu» paspabOTaHbl U UCIONb3YIOTCS
MHOTOKPAaTHO IIPOBEpeHHbIe Ha IPAKTIKE METO[UKIL

Kcratu, ecnyu roBopuTh A3BIKOM aJIETOPUM, TO BCe IPOrPECCHBHOE 4elO0BEYeCTBO Ha IPOTSKEHUN
BCell COOCTBEHHOI MCTOPMM PAa3BUTHA IIOCTOAHHO IIBITANIOCh PAa3PEHINTDh BO3HUKAOIINE IIPOTUBOPEUNA MEX/Y
OTZE/IbHBIMM 37IEeMEHTAMI CUCTEMBI, BBOZS VIX B3aMIMOOTHOLIEHNS B OIIpefie/IeHHbIe IIPABOBbIE PAMKIL.
[TonaraeM He/MIIHE YIIOMAHY Th, YTO B OCHOBE TEOPUM COCTOSTHIIA U Pa3BUTHA TIOOBIX CHCTEM, TI0 HallleMy MHEHMUIO,
JIeKUT YeTKOE IIPeicTaBJIeHe O TOM, YTO BCe CHICTEMBI, BK/II0Yas MaTepyaibHble M MHPOPMAILMOHHbIE, 00513aTebHO
IIPOXOJAT 4YepemyIolyecs LUKIbl CBOErO PasBUTUA OT XAOTMYHOIO IIOCTPOEHUA OO CTPYKTYPUPOBAHUA
HopsAAKa. A B IIOC/IEAYOIEM BCe IIPOUCXOANT, HA0O0POT, OT MOPAAKA K Xa0Cy, 3aHMMasA pasINyHOe MONTOXKeHIe
B IIPOCTPAaHCTBEHHO-BPEMEHHOM KOHTMHYYME, M OHU OINCBHIBAIOTCA OOIIVIMU 3aKOHAMM, OIpefie/IAINIMI

COCTOAHUA CUCTEM.

Buabl NCUXHUYECKnX
Mo cTeneHwu COCTOAHUN Mo cteneHu
BblparKeHHOCTH OCO3HaHHOCTH

Mo smoumnoHanbHoMy Mo 3MOLMOHANbHOCTM -
Npu3HaKy paLMOHaNbHOCTH

Mo cteneHu
aKTMBaLMK

Mo gnuTeNbHOCTU

Mo cucremHomy
YPOBHIO

CHTyaqHOHHOE nin TM4HHOCTHOE OGYCJ'IOBJ'IEHHOE

OTMedeHO, 4TO IepeXobl OT Xaoca K IOPAMAKY U, HA0OOPOT, OT COCTOSHUA MOPSZIKA K Xa0Cy, BOBCE, KaK
0Ka3aJIoCh, He CMMMETPUYHBI B IIPOCTPAHCTBEHHO-BPEMEHHOM KOHTMHYYMe, HECMOTPs, Ha TO, YTO TeKyllue
IIPOLIeCChI YKa3aHHbIX IIePEX0/I0B IPOMCTEKAIOT 10 IPMHIMIINAIBHO PAa3/IMIHbIM CXeMaM, IMEIOT Pa3HOOOpa3HbIe
BapyaluMy U MPOUCXOJAT C Pa3INYHBIMU CKOPOCTAMM.

OTU IPOIIECCHI, CKOPEee, B3aVIMHO IOMOMHAIOT IPYT IPYTa, POPMUPYS FApPMOHNYHYIO eANHYIO LIKINIECKYI0
KapTHHY eMHCTBA IPOTUBOIONOXHOCTEI, KaK e[MHOTO MICTOYHNKA SHEPreTMYECKIX 1 MH(POPMAIMOHHBIX IT0O/Iei
B IIPOCTPAHCTBE. A IPUMEHNTENIbHO K IPOrPaMMHO-aNIapaTHOMY KoMiuleKcy Anmapary «SCS-BARS» - To ato
HEIOCpeCTBeHHas paboTa C BOJHOBBIMM IIpOLiecCaMMi B OpraHusMe, (pasoBBIMM IUIOCKOCTAMM PasINYHBIX
CUTHAJIOB B UX IIOCTOSHHOJ IMHAMIKE Vi ITPU CMeHe IoApHOCT. boree nmoppo6Hyo mHpopManuio o paspaboTKax

I10 IaHHOJI TeMe MOYKHO HaiiT! Ha caiiTax 1 B MaTepuanax Kopnopanuu «/HpopmanronHas MequIHa».

Enena lllpenep: brarogapio Bac 1 Hajeroch, 4TO MBI IPOJO/IKUM OOCY>XJAAaTh TeMBbl BO BTOPO 4acT! JAHHOTO

MHTEPBBIO.
Banentun Bapsunckmit: Cornaces. EcTp 4To elje pacckasaTb YMTaTeAM 1 criacy60 3a BHuMaHue. Hazerocs, uto

CTapa/icd pacCKa3aTb JOCTYIHO M IIOHATHO AJI Pa3HbIX KaTeI‘OpI/Iﬁ yprareneit. Camoe IJ1aBHOE, 3TO cTaparbcAa

HOHATb CaMMX ce0s1 U CBOJ OPTaHU3M, YTOOBI KUTb JOJTO M CYacTImBo. o Bcrpeun!

Jelena Schroder, 10.07.2020



