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OpueHTHPOBOYHbIE KAHATHI K
CaMOIIO3HAHUIO HA pyOe:xe 22 BeKka.

I'1aBa

Ha panHowm 3tamne pa3BUTHUA YCJIOBEYCCTBA, BJIACTBYIOT 3aKOHBI OBITHSA B IMPOMEKYTKax BpeE-
MCEHH, 3BOJIONUOHUPYA MHOT'OTI'PAHHO, ITPEBOCXOAA BCE O)KNAACMBbIC HOPMBI U (pI/I3I/ILICCKOFO CIIMAHUA
BCEI'o CyHIero.

Kuura npennaznadena

OT1a KHUTA JJIS CIEKY/JISHTOB HAyYHOW JEATETbHOCTH, CIEKYJIMPYILIMX Ha OOBIIEHHBIX
pesbedHBIX OrpaHUUYEHUsIX, HE 3aHOCS B CJIOBAph MHbIE yOEKIEHUs, JEUCTBUSA KOTOPbIX B I'paMMa-
THKE He MO/IBIACTHB MHOIM MH(OpMAaTHKe, a Takke Oe3rpaHIMYHOro yMa, B IIesb 3ayie3eT U oHa. i
AYMAIOIINX yM, Y€l peyMbIIUICHHBIN YM Oe3 OrpaHHUeHU KAET pesibepHbIX OrpaHeHUI, U CBOK-
CTBO €r0 TaKOTro: HeT YOexkJeHUIl — U BCE UAET Ha JHO.

BBenenue

[penacraBb, YTO TH CTOMIIL HA Y3KOM TEpexojie Hajl ITyOOKOM 30HOM HeomnpeneaéHHocTu. [1o
OOKaM — cTapble KaHAThI: «sI — TaKOW TO», «s1 JIOJDKEH», «s1 Bceraa Obul». OHM emmg nepikar, HO
CJIBIIITHO, KaK BOJIOKHA TpeLlaT Moj Harpy3koi. Thl UyBCTBYEIlIb: €CJIM AEPKAThCs 3a HUX M30 BCEX
CHJI, OHU TIOPBYTCS. A OTIYCTUTh CTPAILHO — KAXETCs, YTO TOrAa HE OCTAHETCSl HUYETO.

Ho neno He B ToM, 4T0OBI iepkaThcs Kperde. [leio B ToM, 4To cTapble KaHAThl POCTO PaCcCUH-
TaHBI Ha APYTYI0 KoHGUryparwio. Fx Hecyias criocoOHOCTh HcuepraHa. 3ajava ceiyac — He BUCETh
Ha HUX JI0 KOHIIA, & BOBPEMsI 3aMEeTHTh MOMEHT, KOTJla CHcTeMa TpeOyeT rnepecOOpKH, U Hayath Mpo-
TATUBAaTh HOBbIE OPUEHTHPHI.

DTU HOBbIE OPUEHTHUPBI — HE PO «HOBOE 51», KOTOPOE Thl NpuAyMaelib. OHU Npo (PyHKLHIO,
KOTOPYIO Thl TPOAOJIKAEIIb BBITOIHSATH, PO BEKTOP, KOTOPBIN Thl YAEPKUBAECIIb, PO CBA3U, KOTOPbIE
ThI OCTaBJISIEIIIb, IOTOMY YTO OHU (DYHKIIOHATILHO HEOOXOAUMBI. [IpUHIIUI CeIeKTHI 3/1ech padoTaeT
KaK pacyéT: He «MHE TO HPABUTCs», a «Oe3 3TOro HallpaBJieHUE TepseTCs». JKBalaii3ep OCO3HAH-
HOCTH TIOMOTaEeT He CropeTh Ha MUKaX, a PacCblaTh TOHKUI CUTHAT Oa30BOTO MPUHIIMIIA.

OTa KHATa — O TOM, KaK NpPOTATUBATh TAKME OPUEHTHPHBIE KAaHAThl K CAMOIIO3HAHUIO Ha
pyoeske Tekyder peabHOCTH. O TOM, KaK mepecoOuparh UICHTHYHOCTD, He Tepsist BeKTopa. U o ToMm,
KaK CyIIIeCTBOBAaTh B MUPE, KOTJIa IIPUBBIYHbIE (POPMBI «$1» UCUE3AI0T, & HEOOXOIMMOCTb JICHCTBOBATH
— OCTaércsl.

Kanar 1

HauaJgo

Kak nputsraresneH kaHar, Korja Gepelilb ero 3a KOHell, 3aBs3bIBaelllb Y3eJOK, U C 3TOr0 MecTa
HauuHaeTcs TBOM myTh. Kaxkaas Heyaaya uimu ommoka — HOBBIH y3es10K. CBOICTBA Y3€JIKOB HE MEHSI-
I0TCSI: TYTO 3aBsI3aHHBINA CIIOKHO Pa3BsA3aTh, CIAOBI MOXET pa3BsizaThbcsl caM. YeM JUIMHHEe KaHaT,
TeM OOJIbIIIe MeCTa JIISl Y3eJIKOB, KOTOPble CUMBOJIM3UPYIOT OIMMOKKM Ha *)u3HeHHoM myTtu. Illar B
CTOPOHY — HOBBII Y3€JIOK, IIar B IPYTYI0 CTOPOHY — HET y3eJIKOB WM elle oauH. KaHar TsaHercs 3a
BaMHU, KaK XBOCT, U KX [IbIi1 IIar MOXeET CTaTh (pataibHbIM. C OIBITOM BBl CTPOMTE POBHYIO JOPOTY 0e3
nperpaj. JIist Koro-To KaHat TSHETCSl BEUHO, a KTO-TO OCBOOOK/IAETCS OT HETO U 0OpeTaeT CBOOO/Y.
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Kanar 2

Ilenb 0CO3HAHHBIX pelIeHU

dukcupys 3a coO0M KakIbIi IIIar, BbI IPOU3BOJIBHO YIONOOJIsIeTeCh TOMY IIary, KOTOPhIA 3a
crimHoi. I1lar, KOoTophIi Briepeu Bac, HO ellie He 3aBepIlicH, MPeodiaiacT TEXHUKONH CAMOKOHTPOJIS,
KOTOPBIN MPOU3BOJILHO (PUKCUPYET TEXHUKY OE30MaCHOCTH, TaK KaK €ro BKJIaJ B 4ero-jimdo umeer
MHOE 3HAHUE, MPEIIIECTBYs TeM 3HAHUSAM M3 Ha4aJIbHOTO XU3HEHHOTo nieproza. B 3Toit camoit cpefe
OOMTaHMS IIar JIMOO 3aTOPMaKHUBaETCs, TMOO OTKATHIBACT HA3al, JIMOO MOJIHUEHOCHO 3a0eraeT BIe-
pen, TeM cambiM (PUKCUPYS 32 COOOH creAyiolee IeHCTBHE.

Kanar 3

ens maros

JleficTBUS ClIeyIONIEro Iara MpoOUCXOAAT MOTHIUEHOCHO, TaK KaK MHCTPYKIIUH, IIOJO0OpaHHbIC
W3BHE, Harepe]] CHCTeMAaTUUYECKH BBIIBUTAIOT HEKYI0 (hopMy, B CUET KOTOPOH Balll IIIar paccMaTpUBa-
eTcs KaK yIepKUBAIOINast CUjia HeHAMEPEHHOTO TIPOUCXOXK/ICHUS, M BCE PACUEThl YIOI0OICHBI BbIC-
eMy 3ambiciy. KaxkIplii mar 3aBUCHM OT MPEIBIAYIIEro I1ara, U Kak Io IeNnovYKe CUCTeMAaTHIeCKU
BBICTparBaeTcsl OECKOHEUHas 11ellb.

Kanar 4

Mo3anka co3HaHus

Ecmm pasnidgablBaTh OEIb HA KAHATE BAIIETO ITYTH, TO Mbl YBUJIUM MHTCPECHYIO KAPTHUHY BBLJIO-
KEHHYI0O Ma3aliKol C pOMOMKAMH U KPYKOUYKaAMH IPOCIUPYIONIYI0 B TPEeyrojbHbie (hOpMBL. ITa
Ma3afiKka CUCTeMaTHUYeCKU MpOelrpyeTcsl B KAPTUHBI BaIllero MUpa 3aCTaBiisisl BaC BEPUTh B MPO-
Ucxojsiee U ynoaoonsaThes emy. KaptuHa mupa KoTopasi IpoelypoBaiach B BalieM yme oOHae-
JKHMBaeT Balll CYOBEKT W BIIOXHOBJIsSIET B paMkax mcclielyeMoro mpoiiecca HaOMoaaeTcsl HHTerparus
KOTHUTHUBHBIX CTPYKTYp MHAWBHUA B KOJIJICKTUBHBIC MCHTAJIbHLIC O6pa3OBaHI/IH, XapaKTEPUBYIOLIN-
€Csl TOMOT€HHOCTBIO COCTABJISIONINX JICMEHTOB.

Ha ¢dyHgameHTanpHOM ypOBHE aHaIM3a CyObEKTOB MOCTYJIMPYETCsS TMIIOTE3a O MeXaHU3Max
MHTETpali, PeasTu3yIouXcs B IPOMEKYTOUHON CUCTEMHOU oOosouke. [laHHas 0000YKa BHICTY-
MaeT B KA4ecTBe OINMEepalMOHAILHOTO MPOCTPAHCTBA, TJIe MPOUCXOAUT COIJIACOBAHWE WHAWBUYAITh-
HBIX KOTHUTHUBHBIX MMAaTTEPHOB C KOJJICKTUBHBIMU MEHTAJIbHBIMU CTPYKTYpaMHU.

Kanar 5

KoanekTuBHbIN y30p

B pamkax uccnemyemoro mpoliecca HabmogaeTcs: MHTerpaysi KOTHUTUBHBIX CTPYKTYpP WHIM-
BU/A B KOJUIGKTUBHBIC MEHTAJIbHbIE 0Opa30BaHUsI, XapaKTePU3YIOIIHeCcss TOMOTeHHOCTBIO COCTaBJISI-
IOLUX JIEMEHTOB.

B cTpykType roMOreHHbIX KOJUIEKTUBHBIX 00Pa30BaHMIA BHIJEIISETC OMOJIOrMUecKas cucTeMa
MHTErpalyu, OKa3bIBaIoIIasl JeTEPMUHHUPYIOIIee BO3/IeHCTBIE Ha (DOPMUPOBAHKNE COBOKYITHOTO 5KU3-
HEHHOTO OITBITa CYOBEKTOB, BKJIIOYEHHBIX B JIAHHYIO CHCTEMY.

Ha ¢gyHgameHTanpHOM ypoOBHE aHaIM3a CyObEKTOB MOCTYJIMPYETCsS TMIIOTE3a O MeXaHU3Max
MHTETpali, PeasTu3yIouXcs B IPOMEKYTOUHON CUCTEMHOU oOosouke. [laHHas 0000YKa BHICTY-
MAaeT B KauecCTBe ONEepalMOHATIBHOIO MPOCTPAHCTBA, IJie MPOUMCXOAUT COIJIACOBAHUE WHAVBHIYAITb-
HBIX KOTHUTUBHBIX MAaTTEPHOB C KOJJIEKTUBHBIMU MEHTAJIbHBIMU CTPYKTYPaMH.

Kanat 6

IpuHIUN 1[eJT0CTHOCTH

B pamkax aHanm3a cUCTEMHBIX 000J0YeK HaOmomaeTcsi (heHOMEH MPOMEKYTOUHOW MHTErpa-
1IMU, KOTOpasi IGMOHCTPUPYET CTPYKTYPHO-(PYHKIIMOHATIBHOE CXOJCTBO C KJIIOUEBBIMU MOJIEKYJISIP-
HBIMU KOMILIEKCAMU, TAKUMU Kak u3oTonsl yriiepoaa (12C), monekyna Boas (H20) u kpemuwmii (Si).
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B koHTekcTe (pyHKIIMOHMPOBAHUS MPOMEKYTOUHBIX PETYISTOPHBIX KaHAJIOB OTMEYaeTCs UX
BJIMSIHAE HA: MPOIIECCHl POcTa 3mudu3za (IIUITKOBUIHON KeJie3bl); IUHAMUKY CepPIEUYHBbIX PUTMOB,
OIOCPEJOBAHHYIO0 COKPATUTEIbHON aKTUBHOCTBI0 MUOKApAA.

[Tpu cucteMHOM pacCMOTPEHUU JIAHHBIX MEXAHU3MOB BbISIBIIsIETCS (DyHJAMEHTAIbHBIA UHTE-
IPaTUBHBIN TPHUHIUI: CPeAX MHOXECTBa Oa30BBIX PErYJISATOPHBIX 3JIEMEHTOB BBIICIACTCS YHU-
BepcasibHasi OCHOBA, KOTOpasi: BBINOJHSIET POJb CHCTEMOOOpA3YIOIero sjapa; oOecreyrBaeT
KOTEPEHTHOCTh B3aMMOJICHCTBHUI MPOUYKMX OA30BBIX KOMIIOHEHTOB; OIpeesIseT CMBICJIOBYIO M (DyHK-
LMOHAJIBHYIO 1IEJIOCTHOCTbh BCE! CUCTEMBI.

Kanar 7

daza OMOPUTMHUYECKOH peTyKI[UH

B pamkax wucciegyemMoil OHTOJIOTMYECKOW MOZIEU BBISIBJIEHO, YTO (DyHIAMEHTasIbHasl pPeajb-
HOCTb JIETEPMHUHHAPOBAHA IMPOIIECCOM PelyKIIMU OMOPUTMUYECKMX IEPHOAOB. YKa3aHHbIe OUOPUTMBI,
BBICTYIIaA B KA4YECTBC 0a30BbIX PETYIATUBHBIX MEXaHU3MOB, MMOJUYUHAIOTCA MHANBUYaJIbHO-BapHra-
TUBHBIM aJITOpUTMaM pacuéra. CereBasi CTPyKTYypa B3aMMOCBsI3eH (KOHUENTyalIn3upyeMas Kak Lero-
YyeyHas CUCTEMa) JEMOHCTpUPYET 3(PHEeKT MUHUMU3AIMK PEIEBAaHTHOCTH NIEPBOHAYAJIbHBIX SJIEMEH-
TOB CHCTEMBI.

Kanar 8

Pacuérnas Touka

B nporiecce mHTEHCU(UKAIMM KOTHUTHBHBIX OMEPAIMii PasyMHOTO CyOBEKTa MPOMCXOAUT
MHTErpalysi OHTOJIOTMYECKOW (POPMBI CYILIECTBOBaHMSI MHAVMBUAA M MOTEHLIMU YHUBEpCAIU3ALUU
HOPMATUBHBIX IPUHLMIIOB MHUBUIYAJIbHBIX CUCTEM. DTO 3aTParuBaeT Bce YPOBHU PAa3BUTHS B KOH-
TEKCTe B3aMMOCBSI3€ JIEMEHTAPHBIX €AMHMIL M 3IaNITUBHBIX CUCTEM OBITHSI, BKJIIOYAsI MHIMBHUIOB C
OrpPaHUYEHHOU CTETIEHBI0 CBOOOBI.

[Ipu ananM3e KOMIUIEKCHBIX KOPPEJISLUI U CUCTEMHBIX B3AaUMO3aBUCUMOCTEN MEXAY JIEMEH-
TAPHBIMU €MHUIIAMH 11eJIECO00pa3HO (POKYCHPOBATHCS HAa TPOTHOZUPYEMBIX OOBEKTaX, PENPE3eHTH-
PYIOIIMX BCE aCTEKThl CUCTEMBL. Takoi MoAXOo/ MO3BOJISIET BBICIUTh PACYETHYIO TOUKY — HayaJslb-
HBII pedepeHT, BBIBOAMMBINA MOCPEACTBOM CHUCTEMHOIO aHajIM3a 3HAYMMBIX JIEMEHTOB Ha OCHOBE
CEMaHTUUYECKON KOT€pPEHTHOCTU MX B3aUMOCBSI3EH.

JlaHHas1 TOUKa MpeCTaBIseT COOOM:

pEe3YJIbTaT arperalyy CUCTEMHbIX €JUHMULL;

TOYKY OTCUETA [l IaIbHEUIIErO MOJIEIMPOBAHMU .

PacuérHas Touka He fBJIsSeTCS CTAaTUYHOUN JAHHOCTHIO — OHa (popMHpYeTCs B IpoLiecce TUHa-
MUYECKOTO B3aUMOJIEICTBUS 2JIEMEHTOB CUCTEMBI 1 MOKET KOPPEKTUPOBATHCS MO0 MEPE HAKOIUIEHUS
HOBBIX JaHHBIX. E€ KioueBast pyHKIMS — CIIY)KUTh OTIOPHBIM OPUEHTHUPOM IPH [TOCTPOEHUH MOJIe-
JIefl pa3BUTHSI, MUHUMU3UPYs BIUSIHUE CITyYalHbIX (DAKTOPOB U CyObEKTHBHBIX MCKAKEHUH.

B npaktuyeckoM I1aHe onpesieieHe pacd€THON TOUKU MO3BOJISET:

CTPYKTYpHPOBaTh NPOLIECC TIO3HAHUS, BBIAESIS OA30BbIE JIEMEHTHI CHCTEMBI;

BBICTpanBaTh JIOTUYECKHE LETTOUYKU TPUYMHHOCIIEACTBEHHBIX CBS3EH;

[IPOTHO3UPOBATh BO3MOKHBIE CLIEHAPUM Pa3BUTHS Ha OCHOBE YCTOMYMBBIX 3aKOHOMEPHOCTE;

CHMKaTh KOTHUTUBHYIO Harpy3Ky 3a CYET (DOKYCHUPOBKH Ha KJIIOUYEBBIX MapaMeTpax.

Takum 06pa3oM, KOHIETIIUS PACYETHON TOUYKH MpejijiaraeT MeTOIOIOTHIeCKUA HHCTPYMEHT
1J1s1 paOOTHI CO CIOKHBIMHU CUCTEMaMH, COUETAIOIIUI CTPOrOCTh CUCTEMHOTO aHaIM3a C THOKOCTHIO
JVUHAMUYECKOTO MOJIEJIMPOBAHHUS.

Kanar 9
JeTepMUHIHPOBAHHOCTh THO3HCA
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B pamkax ¢unocodcko-aHTPOIIOJOrMYECKOr0 aHaiu3a MOXHO YTBEpXKIaTh, YTO WHJIMBUL
oOnagaeT onpenesaeHHON IMpeapacroNokKeHHOCThIO, JIETEPMUHUPOBAHHON KakK ero BHYTpPEHHeW
CTPYKTYPOU, TaK ¥ CACTEMHBIMH XapaKTeprcTHKaMu ObITH. [1py 3TOM rHO3uUC (TTO3HABATETbHAS CITO-
COOHOCTB) HE IEMOHCTPHPYET MPEBOCXOACTBA HAJl MPOYNMH KOTHUTUBHBIMY (DYHKITUSIMU TOJIOBHOTO
MO3ra, KOTOpbIe 00Iaal0T COMOCTABUMON 3HAYMMOCTBIO B TIporiecce mo3HaHus. OOparasach K mpo-
OJ1eMe NIepBOIIPUYMHBI, CJIEyeT OTMETHUTD, UTO JII0Oast CCTeMa Havyall IIpeIrnosiaraeT HaJlmuue BhIXoua
3a rpeesibl COOCTBEHHOM 3HAYMMOCTH. B JTAaHHOM KOHTEKCTE THO3KC MOXKET OBITh OIPE/IENIEH KaK CIT0-
COOHOCTB, TIOMYMHEHHAS JIETEPMUHUPYIOIIMM (haKTOpaM CyAbOBI, TO €CTh 3aKOHOMEPHOCTSIM, 3a/1a-
IOLITM BEKTOP CYIIIECTBOBAHMS CYyObhEKTa B OHTOJIOTMUECKOM TPOCTPAHCTBE.

Takum 00pa3om, THO3UC MPEACTAET He KaKk JOMUHHPYIOIAas KOTHUTUBHASA (DYHKIIMS, a Kak
OJIH U3 3JIEMEHTOB CJIOKHOW CUCTEMBI TIO3HAHWM S, (DYHKIITMOHMPOBAHUE KOTOPOTO OOYCIIOBJIEHO KaK
VH/IUBUIYaJIbHBIMU OCOOCHHOCTSIMU CyOBeKTa, TaK ¥ OObEKTUBHBIMY 3aKOHAMU OBITHUS

Kanar 10

Iyt equHON e

Bce 00bekThl, HaxosAIIMeCs Ha B3aUMHBIX TPACKTOPHSIX, TOMYUHEHBl €IMHON BBICIIIEH 11eNH.
JIaHHBII TIyTh MOXET ObITh ONpenesieH 0e3 Ormopsl Ha CyOBbEKTUBHbIC YOSKIECHUS: OH MPOSIBIISIETCS
B MPOIIECCe MPEOIONEeHHs] CIOKHOCTH, CAMOUAEHTU(DUIMPYSICh JIs1 OCYIIECTBIICHUsI KOHTPOJIS Ha
MIPOrPaMMHBIMU MOAYJISIMH, 3a(PMKCUPOBAHHBIMU B CUCTEME. DTH MOJLYJIU pa3MellleHbl B JOCTYITHOM
IJ1s1 MOHUTOPUHTA 30HE, YTO TIO3BOJISIET YCTPAHITh U30BITOUHYIO Oe3yPEeUuHOCTh — (DaKTOP, UTrpalo-
U CYIIECTBEHHYIO POJib B MPOIIECCE PA3BUTHS.

3ajava CUCTEMBI 3aKJII0YAETCSI B MAKCUMAJIbHO BO3MOKHOM PaCHIMPEHNH YPOBHEBOTO JiMaria-
30Ha 0Oe3 BHeApEeHUsl YUETHBIX 3amuceil. BMecTo 3Toro crucrema mepeBOOUT UX B 3aTOPMOKEHHOE
COCTOSIHUE, BBIBOJISI M3-TIOJ KOHTPOJISL.

Kanar 11

Ha rpann Gyaymniero: cji0>KHOCTb 1 MpPeaeJibl

[Mpecekas J0Oble BO3MOXHbBIE TOPU3OHTHI MIO3HAHMSI, Mbl HEM30€KHO CTAJIKUBaeMcs ¢ (pyH/1a-
MEHTAJIbHOW CJIOKHOCTBIO YUETa BCEX TMEPCIIEKTUB: JII00AsI MOBITKA OXBATUTh TIOJTHOTY KapTUHBI Tpe-
OyeT 3aroTHeHHUsI HEKOETO «MCCIKAeMOro OaaHca» — TO eCTh MOOMITU3AIIY MTPEIENIbHBIX PECYPCOB
cucTeMbl, Oy[b TO KOTHUTHBHbIC CIIOCOOHOCTH HAOJIOAATE s, BBIYUCUTEIbHBIE MOIIHOCTA MOJIEITH
WY OMOJIOTMYeCKUe pe3epBbl opraHusMa. [Ipu 3ToM y4eT Kask 0¥ 3HAUMMOW eJMHUILIBI aHAJIM32 3aKO-
HOMEPHO YCJIOKHSET OIMCaHue Jlake 0a30BbIX MPOIIECCOB — B MEPBYIO OYEPE/ib TAKMX, KaK JIeJICHIE
KJIETOK.

B nrHAMUYECKOM COCTOSIHUM KJIETOUHBIX MOMYJISIIUI POSIBIISIIOTCS HE TOJBKO (PU3MOIIOrnYe-
CKMe 3aKOHOMEPHOCTH, HO U TATOJIOTMYECKUE CJIC/ICTBHS BHEIIIHUX BO3/ICUCTBUIMA. TaK, MOC/IeCTBHS
YepPETHOMO3TOBBIX TPABM HJIM TUTIOKCHH HE CBOASITCS K JIOKAJIbHBIM HAPYIICHUSIM: OHU MOAUDUIIN-
PYIOT caMy JMHAMUKY Tponudepaiiy, MeHsisl BpeMEHHbIe U KOJIMYECTBEHHBIE MapaMeTphl KJIETOY-
HOTO IIMKJIA. B HAyYHOM CMBICTIEe 9TO BBIpaKaeTcsl B CHUKEHUM MUTOTHUYECKOW aKTUBHOCTH (B TOM
YKCIIe Y HeHPONTHAIbHBIX KJIETOK), CABUTAX SHEPreTHYecKoro Meradbonm3ma (Harpumep, najaeHun
ypoBHs1 AT® 10 30—40 % ot HOpMBI U pOCTe KOHIIEHTPAIIUU JIAKTaTa 10 4—6 MMOJIb/J1) U UBMEHEHUU
MapKepoB KJIETOYHOTO CTpecca.

C MeTOI0IOrMYeCKOl TOUKH 3PEHUS 3[1eCh OTUYETIIMBO BUIHA PA3HUIA MEXKy PEIICHUEM MPOo-
CTOM 3aJa4¥ ¥ aHAJIM30M MHOTOYpPOBHEBOTO /IMana3oHa rnepcrnekTuB. [Ipocras 3a1aua npermosnaraer
JIMHEWHYIO0 3aBMCHMMOCTb U M30JIMPOBAHHbIC IEPEeMEHHBIE: HAIIPUMEP, PACUET YKcia KIJIETOK 1o (op-

T .
MyJie N (l’)=N0 2" B NJCAJIbHBIX YCJIOBUAX. MHOFOYPOBHCBLII/I JK€ JHUaIria30H BKJIKOYACT KaCKal B3au-
MOCBA3AaHHBIX (1)aKTOpOB — OT MOJICKYJISAPHBIX U MeTa0OINYECKHX J0 CUCTEMHBIX U ITOBEICHYCCKHUX,

8



K. Top6oBa. «OpuUeHTHPOBOUYHbIC KAHATHI K CAMOIIO3HAHMUIO Ha pyOeske 22 Beka.»

— a TaKXe TPYAHOBBIBOAMMBIE CJIE/ICTBH s, BO3HHUKAIOIIHE Ha CTHIKE 3THX YpOBHEH. IMEHHO 1osToMy
MIPOTHO3BI, KACAIOLIUECS «TPaHK OYyIyIIEro» (To eCTh MPEeIeNIbHBIX COCTOSTHII CUCTEMBI), HEU30€KHO
CTAJIKMBAIOTCS C HAPACTAIOLLEHN HEONPEAEIEHHOCTHIO.

TopMoXeHre MO3rOBOM aKTUBHOCTH, BBI3BAHHOE T'MITOKCHEW, M COITYTCTBYIOIAs €My Bpe-
MeHHasi (ppycTpauusi — He MPOCTO KJIMHWYeCKre (DeHOMEHBI, a COCTOSIHUs, IEeMOHCTPHUPYIOIIUE
CTPYKTYPHYIO YS3BUMOCTb CJIOKHBIX CHCTEM. B TakMX yCIIOBUSIX IPUBBIYHBIEC aJITOPUTMBI 00pabOTKU
nH(pOpMAIK AT cOOM, a TUaNa3oH peaan3yeMbIX (DYHKIMIA CykaeTcs. DTO MO3BOJISET paccMar-
puBaTh (PpycTpanmio He Kak CyObeKTHBHBIN JUCKOMDOPT, a KaK 0ObEKTHUBHBIN MapKep paccoriaco-
BaHUS MEXAY 0KUAaeMON U (PaKTUUECKOW IMHAMMUKOMN CUCTEMBI.

Takum 00pa3oM, CIIOKHOCTh MEPCIIEKTUB — 3TO He aOCTpaKTHAs KaTeropus, a u3Mepumas
XapaKTepHUCTHKA, KOTOpasl MPOSIBIISAETCS HA KaK/JIOM YPOBHE OpraHHM3allMH: OT JeJIeHUsl OTAETbHOM
KJIETKU /10 (DYyHKIIMOHMPOBAHUSI 11eJIOCTHOTO Mo3sra. M yem Onmke cucTeMa K CBOUM IpeesbHbIM
coctostHusIM (Oyap TO aHaOWO3, TpaBMa MM KOTHUTUBHAsS TMEperpys3ka), TeM CHUJIbHEe CTAaHOBSITCS
HeJMHeHbIe 3((EKThI, 0OpaTHBIE CBSI3U U CKPHITHIE 3aBUCUMOCTH — T€ CAMBIE «CJIO)KHO BBIBOAVMBIC
MEePCTIEKTUBbI», KOTOPBIE U OMPEAEISIIOT TPAHUIIBI BO3MOKHOTO Ha pyOeske OyayIiero.

Kanar 12

Heiiponcuxogorus ppycrpanun

B pamkax HelpOnCcHUX0oIOruIecKoro noaxoaa ppycrpanus MOKeT ObITh PACCMOTPEHa KaK BbIC-
miasi CTeneHb cneluguIeckoro COCTOSIHUS LIEHTPAIbHOW HEPBHOW CHUCTEMBI, XapaKTepU3yIoLIascs
MaKCHMaJIbHOM CTENEHbI0 aKTUBALMKM HEMPOJUHAMUYECKUX MTPOLIECCOB.

JlaHHOE COCTOSIHME TIpeNCTaBsIeT COOOM He MPOCTO YCHJIEHUE OOBIYHOW aKTMBHOCTH, a Kave-
CTBEHHOE MpeoOpa3oBaHNe HEWPOTUHAMHKH, MPU KOTOPOM JOCTUTAeTCsl MpelesbHbIA ypPOBEHb
(byHKIIMOHMPOBaHMS HEMPOHHBIX aHCamOsel. B aTom coctosinnm HaGmopaercs:

MHTEHCU(UKALMS W KOHUEHTpALMsl HEWPOHHBIX MMIIYJIbCOB B paMKax IPOMEKYTOUYHbBIX
pedIEKTOPHBIX CUCTEM;

Hepexosi OT PYyTUHHOM aKTUBHOCTU K KPU3KUCHOUN TMIEPCUHXPOHMU3ALMN HEUPOHHBIX IMOITYJIs-
LIWIA;

(opMupoBaHre 0COOBIX MATTEPHOB BO30YKIAECHHS, OTPAKAIOIINX «BBICHIYIO CTETIEHb OCOOEH-
HOCTH» TAHHOTO (DEHOMEHa.

B mMexk00010ueuHbIX CTPYKTYpax T'OJIOBHOTO MO3Ta MPOMCXOOWT YIUIOTHEHHE TepeaaBaeMbIX
HEPBHBIX UMITYJILCOB. DTOT MpOLIECC, OyIyUr OQHUM U3 MPOSIBICHUN «BBICIIEH CTENIEHN OCOOEHHO-
CTU» (ppycTpalyy, MOJUMHSETCS TEM K€ 3aKOHOMEPHOCTSAM MEXaHUYECKOW PEry/Isiliu, YTO U TUHA-
MHKa MHTETPUPOBAHHBIX KOJIeOATeIbHbBIX MPOIIECCOB B HEMPOBOCHAMTENbHBIX ceTsX. [Ipu aTom:

YCUJIMBAETCSl MOAY/IALMSA THAPOAUHAMUYECKUX NTApaMeTPOB JIMKBOPOTOKA;

M3MEHSIOTCSl OMOMEXaHUYEeCKHe CBOMCTBA MO3TOBBIX O0OJIOUEK B COOTBETCTBUU C MHTEHCHB-
HOCTBIO (PPYCTPALIMOHHOTO HAIPSIKEHUS;

AKTUBHMPYIOTCS JONOJIHUTEIbHBIE KOMIIEHCATOPHBIE MEXaHU3MBl, TOJ/IEPAKUBAIOLLE TOMEOCTA3
B YCJIOBUSIX TIOBBIIIEHHON HEMPOJMHAMUYECKON HArpy3KH.

Y WMHIUBHUIOB C BBIPAXKEHHOW CKJIOHHOCTBIO K OOpPa3HOMY MBIIUICHUIO U (haHTa3MPOBAHUIO
(eHomeH ¢pycrpanuu npuodOpeTaeT cnenupuIeckie YepThl, 4To eme pa3 MoqIEPKUBALT €ro CTaTyC
KaK «BBICIIIEH CTENeHN 0COOEHHOCTH». B 4acTHOCTH, OTMevaeTcs:

(pokycrpoBka HEMpOAMHAMUYECKON aKTUBHOCTU B 30HAX, ACCOLIMMPOBAHHBIX C TaK Ha3blBae-
MBIMH «MO3TOBBIMU COCOYKaMM» (aHATOMUYECKH — BBIPOCTBI MSTKOW MO3TOBOM OOOJIOUKH, y4acT-
BYIOIIME B LIMPKYJISAIMU JIMKBOPA U META0OIMYECKUX TPOLIEccax);

n30vpaTebHast MOIYJISIIIMsI KOTHUTUBHBIX (DYHKIHIA, CBSI3aHHBIX C BOOOPaXEHUEM U KpeaTHB-
HBIM MBIIIIJIEHUEM;
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(pbopMHpoBaHME YHMKaJIBHBIX NMATTEPHOB HEMPOHHOW aKTUBHOCTH, OTpaKalOIMX MHIAUBUIY-
aJIbHbIe 0COOEHHOCTH KOTHUTUBHOM c(pephl.

Takum obpazom, (ppycTparivst mpeacTaBisieT COO0H CIOKHBIN HEHPOIICUXOIOTUYECKUi (peHO-
MEH «BBICIIIEH CTETIeHH OCOOEHHOCTH», B KOTOPOM B3aMMOCBSI3aHBI:

JVUHAMUKA HEWPOHHOM aKTUBHOCTH (C XapaKTepHOM T'MIEPCUHXPOHU3ALMEN U YIIJIOTHEHUEM
HIMITYJIbCOB);

CTPYKTYPHO - (DyHKIIMOHAJIbHAS] OPTaHM3aIHsl MO3TOBBIX 000JIOUEK (C MX OMOMEXaHMUEeCKOU U
T'UIPOJMHAMUYECKON MOAYISALUEN );

WHVBUYyaTbHbIe OCOOCHHOCTH KOTHUTHUBHOU c(hepbl cyObeKTa (ITPOSIBIISIONIMECS B CHELH-
(buke pearnpoBanusi Ha ppyCTPALIIOHHBIE CTUMYJIBI).

Kanar 13

JuHaMuKa HHTerpanuu

B miporiecce KOMITJIEKCHOM UHTET Py PA3HOPOIHBIX JIEMEHTOB (POPMHUPYETCS MHANBUIYATTb-
Hasl CTPYKTypa, B paMKaxX KOTOPOW CYOBEKT OCYIIECTBIISIET CUHTE3 MOCPEJICTBOM CIielM(pUIecKOn
MeKOOOIOUKOBO KCIIPECCUH, PETYIUPYEMOI OIpeaeIeHHHIMI HOPMATUBHBIMY ITPUHIIATIAMHU.

Kak n3BecTHO, B JaHHOUW CHCTeMe YCTaHABIMBaeTCs OaJlaHC, KOTOPBIN:

OXBaThIBACT BCEC I/IHTeraHI/IOHHbIe XapaKTﬁpI/ICTI/IKI/I;

HE HapyIIaeT [eJIOCTHOCTh CUCTEMBI U €€ OHTOJIOTUYECKOE COCTOSIHUE.

B pamkax cJI0)XHOTO CMBICTIOBOTO MHTET PAIIMIOHHOTO MPOIIECcca BHIABIACTCS TeHACHIUS K (POp-
MI/IpOBaHI/IIO CHUCTEM C ITOBBIIICHHBIMHU IICTepMI/IHaHTHLIMI/I CBOIZCTBEIMI/I. (DOKyC JAHHBIX CUCTEM KOH-
HEHTPUPYETCS B MPOIIECCe COBOKYITHOTO yUYETa M COIIACOBAHUS BCEX CTPYKTYPHBIX KOMITOHEHTOB,
Y10 00ECIeUuMBACT UX COINIACOBAHHOE (PYHKIIMOHUPOBAHUE U YCTOMUUBOCTb.

Kanar 14

duxcanus onbiTa

0060c00IeHHOCTh MHAMBUIOB Kak (hakTop (pOpMUPOBAHUS MHAUBUIYATLHON MOJIENTN BEPOSIT-
HOCTH

0O060c00IeHHOCTh KakI0T0 MHIVBUAA MPUBOIUT K (POPMUPOBAHUIO YILIOTHEHHOW KOTHUTHB-
HOW CTPYKTYpbl, HIHTETPUPYIOIIEN HAKOILJICHHBIE BOCIIOMMHAHMSA. DTa CTPYKTYpa (PUKCUPYET OMbIT
B PaMKax MOAU(PUIIMPOBAHHON MOAEH BEPOSTHOCTH, KOTOpast (POPMHUPYETCS] COBOKYITHOCTBIO Tepe-
JKUTHIX BpEMEHHBIX MHTEPBAJIOB.

B npouecce pa3BuTus 1aHHasA MOJEIb:

CIIOHTAHHO HMHKOPIIOPHPYET YCTOSIBIIMECS] TMOBEJEHYECKUE MAaTTEPHBI; BOCIPOU3BOIUT MX B
HOBBIX KOHTEKCTaX; MOJJIEPKUBAET COOCTBEHHYIO II€JIOCTHOCTh Uepe3 MEXaHWU3M HHTErpaTUBHOM
000COOJIEHHOCTH.

CreyeT OTMETHTB, UTO MpeK palieHne OMOJIOrHIecKoro CylecTBOBaH!sI MHMBUIA HE JINKBU-
AUPYET MOJHOCTBIO €0 CUCTEMHOE BJIMSHUE — OHO COXPAHSETCS B BUE «IIEPEXKUTKOB IIPOILJIOrO>»,
MIPEICTABIISIONINX COOOM:

YCTOMYUBBIE (PUKCALIMU ONbITA;

IIPOCTPAHCTBEHHO-BPEMEHHBIE CJIE/Ibl B3aUMOJICHCTBUSI MH/IMBU/IA C OKPY:KAIOIIEH Cpeou.

T NEePeKUTKU, OyIyud Pe3y/IbTaTOM IeJIeHANPABIEHHON aKTUBHOCTH, HAXOAAT OTPaKEeHUE
Ha MOJIEKYJIS1pHO-OMOJIOrMYECKOM YpoBHE. Takum 00pa3oM ocyIIecTBIIseTcst TpaHchopMaLus NHIU-
BU/IyaJIbHOTO ONbITA B OMOJOTMYECKUE CTPYKTYpBI, YTO TO3BOJISET TOBOPUTH O: MPEEMCTBEHHOCTH
VHIMBHYaJIbHOTO OMbITA HAa KJIETOYHOM YPOBHE; (DOPMHPOBAHUM CBOECOOPA3HOTO «OMOPOOOTa» —
CaMOOPraHU3YIOLIENCs] CHCTEMBI, COXPaHSIONIEH MTPU3HAKY WHIVBUAYATbHOCTH; BOIUIOIEHUH YHH-
KaJIbHOCTH HEYCTPOSHHOTO MUPA B MATEPUAIIBHBIX CTPYKTYpax KMBOTO OPraHu3Ma.
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I/IHI[I/IBI/IIIyaJH)HOCTb n q)HKC&HI/IH OIIbITa: MG)KI[I/ICHI/IHJII/IHaprII';I aHaJIn3

1. BBengenme
B naHHOM wcciieioBaHMM paccMaTpyBaeTCsl MeXaHu3M (DOPMUPOBAHUST WHAUBUYaTIbHOCTH
yepe3 MpU3MY UHTErpalu CyOBEKTHBHOTO OINBITA HA PA3JIUYHBIX YPOBHSX OpraHW3alud — OT

KOTHUTHBHOTO JI0 MOJIEKYJISIPHO-OHUOJIOTMUYECKOTO.
2. KorHuTuBHasi MHTErpalysl OMbiTa
0060c00IeHHOCTb UHAMBHU/IA TPUBOAUT K (DOPMHUPOBAHHIO YCTONYMBBIX HEMPOHHBIX perpe3eH-
Talii, KOTOpPbIE:
MHTETPUPYIOT MEPUENTUBHBINA 1 SMOIIMOHAILHBIH OIIBIT;
KOJUPYIOTCSl B CTPYKTYpPax JOJITOBPEMEHHO MamsTH (TUITIIOKAMIT, HEOKOPTEKC);
MOIU(pUIMPYIOT CYOBEKTUBHYIO OLIEHKY BEPOSTHOCTEH COOBITHIA.
KimoueBoit MexaHn3M — 0aiieCOBCKOe OOHOBJIEHUE YOEKICHUM, TPU KOTOPOM:
HOBasi MH(POPMALMS COMOCTABIISIETCS C CYHIECTBYIOIIMMY KOTHUTUBHBIMU MOJEJISIMU;
MPOUCXOIUT KOPPEKTUPOBKA BEPOSTHOCTHBIX MPOrHO30B;
CHM’KAETCs] KOTHUTUBHASI HArpy3Ka 3a CYET aBTOMATH3ALIMN PYTUHHBIX PELICHHUM.

3. HeiipoOronornueckue 0CHOBBI (PHKCAIUY TIAMSITH

WHTerpanmsi BOCIIOMUHAHUIA 00eCIeYMBAETCS CASAYIOIUMH TIPOLIECCAMM:

CHHANTHUYeCKas IIACTUYHOCTD (10JIrocpovyHoe noreHurposanue/ nenpeccuss — LTP/LTD);

peopraHu3anys AEHAPUTHBIX IIUITMKOB (CTPYKTYpPHbIE N3MEHEHU S CUHAIICOB);

9KCIIpECCUsi TEHOB paHHEro oteera (c-Fos, Arc) mpu KOHCOIMIAMKU TaMSATH.

Pesynbrarom craHoBUTCS (DOPMUPOBAHHE «KOTHUTUBHOIO KapKaca» — CETU aCCOLMUPOBAaH-
HBIX perpe3eHTaluii, KoTopasi:

yCKOpsieT 00paOO0TKy 3HAKOMOW WH(OpMAIIUH;

CO3Ja€T KOTHUTUBHBIE MTPEAB3ATOCTH (Harpumep, 3(ppeKT NoATBepKIeHN);

oOecrieurBaeT aIalITUBHOE MOBE/ICHNE B MPEACKA3yeMbIX YCIOBHSIX.

4. MoneKkyJsipHO-OMONOrMYeCKHe KOPPEJISTHI OIbITa

OnbIT OCTaBIISIET U3MEPUMBIE CJIE/Ibl HA HECKOJIBKMX YPOBHSIX:

A. DriureHeTnyeckre MogupUKaIu

METUJIMPOBAHUE TPOMOTOPHBIX peruoHoB reHoB (Hampumep, NR3CI1 npu xpoHUuyeckom
cTpecce);

alleTWJIMPOBaHNE TMCTOHOB B HEMPOHAX aMUIa/Ibl TpU (POPMUPOBAHUM CTPaxa;

perynsius MUKpoPHK (miR-132) Biusiionux Ha HEWPOILJIACTUYHOCTD .

b. Heiipoxumuueckne n3MeHeHust

u3MeHeHue miotHocT petentopoB (NMDA, GABA);

Moy suus ypoBHs Heilporpoduueckux aktopos (BDNF, NGF);
XPOHUYECKAS] TUCPETYIISLNS TUIOTaIaMO-TUI0(pU3apHO-HAAIIOYEUHUKOBOM OCH.

B. Mukpo6ruoMHbIe KOppesiuu
COCTaB KHMIIEYHOU MUKPOOUOTHI KOPPEIUPYET C MaTTePHAMU CTPecca U MUTaHMS;
MUK pOOHBIe MeTaboMuThI (OyTHpart, TpUnTohaH) BIUSIOT HA HEHPOreHe3 U HACTPOSHHE.

5. TpancreHepanroHHble (P EKTHI

Hccnenyiorcst MeXaHU3MBI TI€pelady ONbITa Yepe3 MOKOJIeHUS:
SMUTEHETUYECKOE HACJIeIOBAaHNE Yepe3 raMeThl;

BHYTPHYTPOOHBIC BIUSIHUSA (TUTalleHTAPHbIE MEXaHU3MBI);

MOBE/ICHYECKUE MMATTEPHBI (HAIIPUMEDP, MATEPUHCKOE TMOBEJECHUE Y TPhI3YHOB).
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6. ConmanbHO-Ky/IbTypHas (pUKcalys OIbITa

IMoMuMO OHONIOrMYECKUX MEXaHU3MOB, OIIBIT COXPaHSETCs B:

HappaTuBax U MeMoparax (yCTHbIE UCTOPUH, THEBHUKH);

MaTepUaJIbHBIX apTedakTax (TEXHOJIOTHUH, UCKYCCTBO);

COIMAJIBHBIX MTPAKTHKaX (PUTYaJIbl, 00pa30BaTeIbHbIE CUCTEMBI).
HeiipoOuonornueckuil ypoBeHb — TUIACTUYECKHE N3MEHEHUS B HeUPOHHBIX CETSX.

7. CrHTE3: MHOTOYPOBHEBASI MOJIENIb MHIUBU1yaIbHOCTU

NuauBuayanbHOCTh hOpMUpPYETCS Yepe3 B3aMMOJEUCTBUE YETHIPEX ypoBHEH: 1. KorHuTuBHBIN
YPOBEHb — KOHCOJHM/AIMsI BOCTIOMUHAHUI ¥ TIOCTPOEHUE BEpOSTHOCTHBIX Mojesneit. 2. Heiipooro-
JIOTUYECKUI YPOBEHb — IJIACTUUECKUE U3MEHEHHUSI B HEPOHHBIX CETSIX.

3.MornekynspHblil ypOBEHb — 3MUTEHETUYECKHE U Hellpoxumudeckue afganrtauuu. 4.Conuo-
KYJIbTYPHBIII YPOBEHb — TPAHCIISALNS NIOBEIEHYECKUX MAaTTEpHOB M 3HaHUM. [Ipumep B3aumocBs3u
YPOBHEI1: XpOHUYECKUH cTpecc (MCUXOJI0rMYeCcKril onbIT) — MetuampoBanue rena FKBPS — noBbI-
IIEHUE PUCKA JETIPECCHU Y TIOTOMKOB.

8. BeIBOIBI

WHnuBrya bHOCT — JAMHAMHUYECKas cucteMa, (popMupyeMast MHTerpalyei onbra Ha MHO-
KECTBE yPOBHEHl.

CyOBbeKTHBHBIH OIBIT MOTyYaeT MaTepUAIbHYIO (PHKCAIMIO Yepes:

HENPOHHBIE CETH;

SMUTeHETHUECKHE METKHU;

HEPOXUMUYECKUE U3MEHEHUSI.

TpaHcreHepaMoHHasI Tiepe/iada OIbITa TpeOyeT MaTbHEeUIINX UCCIIeTOBAHMIM.

ColMOKY/IbTypHBIE MEXaHM3MBbI JIOTIOJHSIOT OUOJNOrMYecKre, OOecreunBasi I0ITOCPOYHYIO
(buKcanmio MHAMBUIYAIBHOTO OIbITA.

9. IlepcrieKTUBbI UCCIIEIOBAHUS

Insa yrnyOneHusl TOHUMaHUST MeXaHW3MOB (DUKCAIlMM ONbITa HEOOXoAuMO: pa3padoTaTh
METO/Ibl KOJIMYECTBEHHO! OLIEHKU SMUT€HETUYECKUX U3MEHEHUI1, CBA3AHHBIX C KOHKPETHBIMU Tepe-
KUBAaHUSIMU; U3YYUTh NMPUIMHHO-CJIEJICTBEHHbIE CBSI3M MEXJIy MHKPOOMOMHBIMU M3MEHEHUSIMU U
KOTHUTHBHBIMH IPOLIECCAMU;

Hayunbiit nepeckas

Ha ocHOBe coBpeMeHHBIX TPEeACTABJICHUN W3 HEWPOOMOJOTUM, TICUXOJOTUN U SIUTEHETUKU
CYTb BBICKA3bIBaHUS1 MOXKHO IEPEAaTh TaK:

1. ®opMupoBaHUE YCTOMUMBON UHIUBUAYAJILHON MOJIEIN BOCIPUATHS

KorauTtrBHast 060CO0I€HHOCTh MHIUBHIA TPUBOAUT K (DOPMHUPOBAHHIO CTAOUIIbHBIX HEHPOH-
HBIX pPerpe3eHTaluii, UHTErPUPYIOIIMX HAKOIUIEHHBIN IEPLENTUBHBIN U SMOLIMOHAJIbHBII OIIBIT. DTU
pernpe3eHTalu: KOAUPYIOTCS B CTPYKTYpax JOJITOBPEMEHHOM MaMATH (PEUMYIIECTBEHHO B TUIIIIO-
KaMIle ¥ HEOKOpTEKCe); MOTU(pHUIIMPYIOT CYOBEKTUBHYIO OLIEHKY BEpOSITHOCTEH COOBITUH (OariecoB-
CKOoe OOHOBJIEHHE YOEX/IEHHI); CO3/IAl0T YCTOMUMBbBIC MATTEPHBI MPEACKA3aTeIbHOTO KOAUPOBAHUS,
CHUIKAIOIINE «TIpeJICKa3aTe/IbHble OIMOKM» B 3HAKOMBIX KOHTEKCTaXx.

2. MexaHu3Msbl (PUKCALIMM OTBITa HA HEWPOOMOIOrMYECKOM YPOBHE

WNuTerpanyss BOCIIOMUMHAHMN peau3yeTcsl 4Yepe3: CHHANTUYecKylo IuiactuyHocte (LTP/
LTD);peoprannzanuio JEHAPUTHBIX IIMIIMKOB; SKCIPECCUI0O I'€HOB PAHHETO OTBETAa (HAIpUMep,
c-Fos, Arc) nmpu KOHCOJIMJAIMU TTAMSTH.

12
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B pesynbrare popmMupyeTcsi «KOTHUTUBHBIA KapKac» — CETh aCCOLIMMPOBAHHBIX PENPE3eH-
TallMi, KOTOpasi: CHUKAET KOTHUTUBHYIO HArpy3Ky 3a CUET aBTOMAaTU3alUM PYTHHHBIX pEIIeHUIA;
co3/1a€T npeAB3ATOCcTH BocnpusATus (confirmation bias, availability heuristic).

3. MorekynsipHO-OHOJIOrHYecKre KOPPEsThI OMbITa

OnbIT OCTaBIISIET CJEAbl HA HECKOIBKUX YPOBHSX:

SNUTreHeTUYECKUI YPOBEHb

METUIMPOBAHUE IPOMOTOPHBIX PETMOHOB I'€HOB (HAIpUMep, INIIOKOKOPTUKOUIHOTO peLenTopa
NR3C1 npu XpoHHMUECKOM CTpecce); alleTHJIMPOBaHUE ITMCTOHOB B HEMPOHAX aMUTAAJIBI TPU POPMHU-
poBaHuHM cTpaxa; perysauus MUkpoPHK, Biusiomyx Ha HelpoIiacTUYHOCTD (Haripumep, miR-132).

Heiipoxumuueckuii ypoBeHb:

n3MeHenue 1mioTHocty peuentopos (NMDA, GABA); monynsauus ypoBHsI HelpoTpoduue-
ckux ¢akropos (BDNF, NGF); xpoHnueckas qucperyssiius runoTajaMo-runopu3apHo-Haanoyey-
HUKOBOH OCH.

MuKpOOHOMHBIN YpOBEHb (KOCBEHHAs (PUKCAIIus):

COCTaB KHMILEYHON MUKPOOUOTHI KOPPEIUPYET ¢ MaTTepHAMU CTpecca M MUTAHUsI; MUKPOOHBIE
MeTaOoMuThI (OyTHpaT, TpUnTodaH) BIUSIOT HA HEWPOTreHe3 U HACTPOCHHUE.

4. Tpancreneparimontbie 3(peKTh (CIOPHbIE, UCCIIeTyeMbIE)

HGKOTOPI)IC HCCJICAOBAHUA YKA3bIBAIOT, YTO MHUI'CHCTUYCCKUE METKH, BOSHUKIINWE IO/ BJIUSA-
HUEM OIlbITa, MOTYT ME€peJaBaThCs Yepes:

ramMeTbl (CrepMaTo30HM Ibl/00IUTH); BHYTPUYTPOOHYIO cpely (Yepe3 IUIalleHTapHble Mexa-
HU3MBI); IOCTHATAJIbHBINA yXOJ (HarpyuMep, U3MEHEHNe MAaTePUHCKOTO TMOBE/ICHUsI Y TPHI3YHOB).

5. CoumanbHO-KynbTypHas (pUKcalus OIbITa

[MoMuMO OHONOTMYECKUX MEXaHU3MOB, OIIBIT COXPAHSIETCS:

B HappaTuBax U MeMoparax (yCTHbIe UICTOPUH, JHEBHUKH); B MaTEpUAJIbHBIX apTedakTax (Tex-
HOJIOTUH, UCKYCCTBO); B COLIMAJIBHBIX MPAKTUKAX (PUTYasbl, 00pa30BaTEIbHbIE CUCTEMBI).

WToroBblii Hay4HBIN TE3UC

WNupvBuayansHOCTh (POPMUPYETCSl YEPE3 MHOTOYPOBHEBYIO MHTETPALIMIO OITBITA:

Ha KOrHuTMBHOM ypOBHE — 3a CYET KOHCOJIMAALMHN BOCIIOMUHAHUIA U TIOCTPOEHUS BEPOSIT-
HOCTHBIX MOJIEJIEN PeaTbHOCTH.

Ha HeiipoO1oorniyeckomM ypoBHe — 4epe3 IUIACTUYECKHe N3MEHEHHUsI B HEHPOHHBIX CETSAX U
9KCIIPECCUIO T'€HOB.

Ha MonekynsipHoM ypoBHE — MOCPEICTBOM SMUTEHETUYECKUX MOAU(DUKAIIUT U HEUPOXUMHU-
YECKMX aJalTaryi.

Ha counokynsTypHOM ypoBHE — 4epe3 TPaHC/ISLMIO NAaTTEPHOB MOBEIEHUS U 3HAHUIA.

OTU ypOBHU B3aMMOCBSI3aHBI: HAIIPUMEpP, XPOHUYECKUIN CTpecC (TICMXOJIOTMYECKUI OIIBIT)
nHAyuupyer Metwiiposanue rena FKBPS, 4to nosbiaeT BOCIpUMMYMBOCTD K JETIPECCUH Y TTOTOM-
KOB — WUTIOCTPAIMS TOTO, KaK CYObEKTUBHBIN OIBIT MOMyYaeT MaTepraIbHyI0 (PUKCAITHUIO.

Kanar 15

Cepxpa3ym u cueHapuil

B pamkax yka3aHHOW AMHAMMKH MPEIILIECTBYIOIIUI ONBIT UHTErPUPYETCS B CUCTEMY KOIHU-
TUBHBIX TIPOIIECCOB, hopMupys (peHOMEH, YCJIOBHO 00O3HAYaeMbId Kak «CBepxpa3ym». JlaHHBIN
(beHoMeH 0OyCIOBIMBAET TPaHC(HOPMALIMIO KM3HEHHOTO CIIeHApHsI TOCPEICTBOM KOHBEPTAIIUU MEH-
TAJIbHBIX KOHCTPYKTOB B MAaTCPUAJIbHYIO pC€aJIbHOCTb, YTO ITPUBOJUT K UHAUBUAYAIU3ALUH TPACKTO-
PHi1 JIMYHOCTHOTO pa3BUTHSL. B ripoliecce nociiegoBaTeIbHON peann3au (PyHKIMOHATIBHBIX TTPOIIEC-
COB OCYIIIECTBJIsSIETCS cCHCTeMaTudeckas (pukcaiust Hepoouoaorndeckux putMoB. COBOKYITHOCTb
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JaHHBIX PUTMOB XapaKTepPU3yeTCsl ONpeeIEHHBIM I1UcOaTaHCOM SHEPropacxosa, KOTOphIi pacrpe-
JeJseTcs MeXy BCeMU OpraHaMu M KJIETOUHBIMU CTPYKTYpaMH OpPraHu3Ma.

Kanar 16

Ilepexoa BO BHEBPEeMEHHOCTh

B pamkax paccmarpuBaeMoil KOHULENLIMH BPEMEHHOE CYILECTBOBAaHME HE OKAa3bIBAET BIIUSI-
HUA Ha OPraHuvdCCKUC IJIEMCHTLI, IIOCKOJIbKY MHAUBUAYAJIbHOCTD, 6y21y‘H/I NMMAaHEHTHO HpI/Icymeﬁ
cucteme, (pMKCUpPyeTcsi B BpEMEHHOM KOHTHHYYMe Oe3 MPUJIOKEHH S JOTIOTHUTEIbHBIX Yerui. Brio-
CJIE[ICTBUY IPOUCXOIUT €€ TpaHCc(OopMalusa — Mepexo]] B He BpEMEHHYIO IPOCTPAHCTBEHHYIO MOLLY.

JlaHHBI TpoLIECC COMPOBOXAAeTcss MoauuKanyell HaHocdepbl: (POPMUPYIOTCS MTPOCBETHI,
KOTOpbIE TIOBEPralOTCsI MOIEPHU3ALIMH C yYETOM IIPEIPACIIONOKEHHOCTH BO BCEX TOUKaX Onocdephl.

[Tpu 3TOM curHaspHasi cucrema Ouocdepbl JEMOHCTPUPYET MPOCTPAHCTBEHHYIO WHBAPUAHT-
HOCTb: CUTHAJIbl COXPAHSIOT CBOM XapaKTEPUCTUKH ITPU MEPEXO/IE OT HU3LLETO YPOBHS MPEIpacioo-
’KEHHOCTH K BBICIIIEMY. DTO 00YCIIOBJIEHO OTCYTCTBUEM B3aMMOJICHCTBHS C AKTYaJIbHOW IEACTBUTEIb-
HOCTBIO ¥ COOJTIONIEHNEM OTPAaHMYEHUI TOPU3OHTAJIBHON CXEMbI — MPOCTPAHCTBEHHbBIE KOOPANHATHI
HE BBIXOIAT 3a YCTAHOBJICHHBIC I'PAHULIBI.

Kanar 17

Kpurnueckasi Touka cucTeMbl

B pamkax aHanmmM3za mpoCTpaHCTBEHHO-JUHAMUUYECKUX CUCTEM MOKHO C(popMyIUpoBaTh Clie-
Jylolliee TOJIOKEHHUE: TIPU JOCTHKEHUHM CUCTEMON KPUTUYECKON (MaKCUMAaJIbHO BBICOKOW) TOUKH Ha
3aJJaHHOW TPAEKTOPUM Pa3BUTHUsI HaOoaeMble (heHOMEHBI, BHIXOJSIIUE 32 MPEIesTbl YCTOSBIIXCS
KOTHUTUBHBIX CTEPEOTHUIIOB, JIe-(DaKTO HUBEJIMPYIOTCS 0 HYJIEBOTO PACUETHOTO 3HAUCHMUSI.

JaHHbIil 3(hpeKT 00yCIOBIEH SKCIIOHEHIIMATBHBIM YCKOPEHHEM JHaroHaIbHOTO KOMITOHEHTA
CHCTEMbI, BOHUKAIOIIUM B MOMEHT IIPEOIOJICHUsI MOpora CIOKHOCTU. B cBOI0 ouepenpb, TMHAMUKA
YKa3aHHOTO KOMIIOHEHTa XapaKTepu3yeTcs:

BapUATUBHOCTHIO MPOCTPAHCTBEHHON JIOKAJM3ALIMU MEk/1y MHOKECTBEHHBIMU TJIOCKOCTSMU
CUCTEMBbI; HEJIMHEMHON 3aBUCUMOCTBIO OT TMOJIOKEHUsI KOHEYHON JIMHUKM TOPU30HTA SKCIAHCUOHHOM
CUCTEMBI; YyBCTBUTEIBHOCTBIO K BO3MYILEHHUSIM, TEHEPUPYEMbIM B3aUMOJICHICTBUEM C UHBIMH KC-
MAHCUOHHBIMU CUCTEMAMHMU.

Takum 006pa3oM, B YCJIOBUSAX CBEPXKPUTUIECKOTO COCTOSTHHS CUCTEMBI IIPOUCXOJIUT:

AHHYIMPOBaHWE 3HAYMMOCTH BBIXOJSIIMX 32 TOPU3OHT CTEPEOTHUIIOB BCIIEACTBUE JJOMUHUPO-
BaHUS TMaroHaJIbHOTO YCKOPEHUSI.

dopmupoBaHUe CI0KHOU UHTEPGEPEHIIMOHHON KapTUHBI MEXKTY TUIOCKOCTSIMU 32 CYET BapH-
ATUBHOCTU JJUArOHAJILHOTO BEKTOPA.

Jecrabunm3anysi KOHEYHOH JIMHWK TOPU30HTA TIOJ] BIMSIHUEM BHYTPEHHUX U BHEITHUX KC-
MMAHCUOHHBIX B3aUMOIENCTBUI.

Kanar 18

Hupkyasanus HaHocepbl

B pamkax (pyHKIIMOHMPOBAHUS SKCIIAHCUOHHBIX HAHOTEXHOJIOTMUYECKUX CUCTEM HaOmogaeTcs
crenupuIeckril MexaHu3M HUPKY/IsAUMU HaHocdepbl. E€ nBUkeHre OCylecTBIseTCsl MO CTPOro
OIpe/IeIEHHOMY YIJIOBOMY CETMEHTY TPaeKTOPUH, YTO 0OECTIEUMBAET MOC/IEI0BATEILHOE TIPOXOXKIe-
HHE BCEX ITAroB Bepu(UKaIMHU B MTporecce OMOIOrMIecKON OUMCTKY oprann3mMa. KimoueBble xapak-
TEPUCTHKH Tpoliecca

ABTOMaTH3UPOBAaHHOCTH cucTeMsl [Iporiecc BepuduKanmy peanusyercs: 0e3 HermocpeaCTBEeH-
HOT'O yJacTus yejioBeka. Bee oneparyy BHIIONHSIOTCS aBTOHOMHO 3a CUYET BCTPOEHHBIX aJITOPUTMOB
yIpaBJIeHUs U KOHTpOJisl. [IlMHaMMKa HaHOYACTHIL
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B xome uMpKyasSUMM MPOUCXOOUT MOCTOSIHHOE PEryJIMpOBaHUE COOTHOILLEHUS] HAaHOYACTHLI.
Kaxpnaa yacrtina noasepraercss BEpU(ULMPYIOILEMY BO3JEHUCTBUIO CONJIACHO 33aJaHHBIM IapamerT-
pam cucteMbl. OCOOEHHOCTH B3aMMOJENCTBUS ¢ OMOJIOrMYeCKUMU cTpyKTypamu [1pu ananuse cucre-
MaTUYECKUX B3aMMOJIECUCTBUI MEXy HAHOYACTHLIAMU U OMOJIOTMYECKUMH KOMITOHEHTAMU BbISIB-
JISIIOTCSL CYIIECTBEHHbIE CJIOKHOCTH, CBSI3aHHBIE ¢ Bepu(uKaimen pemeTyarsix Braguf. [Ipodnemsr
Bepu(pUKAIMY PeIETYaThIX CTPYKTYp OCHOBHBIE TPYTHOCTH OOYCJIOBJIECHBI CIEIYIONMMHU (haKTO-
pamu: CTpyKTypHasi pe3UCTEHTHOCTh. Peréryarsie CTpyKTYpbl JEMOHCTPUPYIOT HU3KYIO BOCIIPUMM-
YMBOCTh K CTAaHJAPTHBIM METOIaM Bepu(UKAaIK 13-32 OCOOCHHOCTEH CBOEH apXUTEKTypsl. Tomo-
JIOTUYecKasi CJIOKHOCTh. TOUHOE ompeaeneHre NPOCTPAHCTBEHHBIX I'PAHMI] PELIETYATON CHCTEMBI
3aTpyAHEHO BBUly €€ MHOIOMEpHOU KoHurypauuu. KomriekcHele B3aumonencTeus. Kaxaplii sse-
MEHT PeIIETYATON CTPYKTYpbl BOBJIEYEH B CETh B3aMMOCBSI3aHHBIX MPOLIECCOB, YTO MPEMSATCTBYET
M30JIMPOBAHHON OLIEHKE OT/eNbHbIX KOMIOHEHTOB. HemuenHocTs oTkiMka. Cucrema AEMOHCTPH-
PYET HEJIMHEWMHYI0 peakl1io Ha BHEITHUE BO3JEHCTBUSA, YCIOXKHSS IPOrHO3UPOBAHUE €€ ITOBEJCHUS.
[lepcniekTrBHBIE HAIPABJIEHUS UCCIIEI0BAHUI

JI71s1 TpeofoeHu sl BBISIBIICHHBIX OrpaHMUYEHUH 11e71ecO00pa3HO COCPEAOTOUNTh YCUIIHS Ha Cie-
AYIOIIUX acriekTax: Pa3paboTka aganTHBHBIX AITOPUTMOB BepU(HKAIIMH, CIIOCOOHBIX TUHAMMYE-
CKU TIOJICTpanBaThCs MOJ TEKyILMe napaMeTpsl cucteMsl. Co3/1aHe MHOTOYPOBHEBBIX MOJIENEN /17151
MMUTALUM B3aUMOJEHCTBUI MEXJy HAHOYACTULAMU M PELIETYATBIMU CTPYKTypamu. BHenpeHue
MHTEJUIEKTYaJIbHBIX CUCTEM MOHUTOPHHIA, 0OECTIEUMBAIOIIMX HETTPEPbIBHBIN KOHTPOJIb 32 LIUPKYJIs-
uueit HaHocepbl. ONTUMU3ALMSA FEOMETPUYECKUX [TAPAMETPOB YIJIOBOTO CETMEHTA TPAEKTOPUHU /1151
MOBBILIEHU S 3(P(PEKTUBHOCTU BEpUPHUKALIUH.

3akJnoueHue

Takum ob6pazom, 3p¢eKkTrBHas BepudUKausa pemeTyaThiXx CTPYKTYp B paMKax 3KCIaH-
CHOHHBIX HaHOCHCTEM TpeOyeT KOMIUIEKCHOTO IOAX0f1a, OOBbEANHSIONIEr0: YCOBEPIIEHCTBOBAHHBIE
METO/Ibl MATEMaTUYECKOTO MOJICJTMPOBAHMSI; THHOBALIMOHHBIE AJITOPUTMBI 0OpaOOTKH IAHHBIX ; BBICO-
KOTOYHBIE MHCTPYMEHTBHl MOHUTOPHHIA.

Peanuzanys ykazaHHBIX HalpaBJIEHUI MO3BOJIUT MOBBICUTH HAJIEKHOCTh U MPEICKA3yeMOCThb
(byHKIIMOHMPOBAHKST HAHOTEXHOJIOTUYECKUX CHCTEM B OMOJIOTMUECKHX Cpefiax.

Kanar 19

KorHuTMBHO-HAHOCTPYKTYPHBII OJAXO0/

B pamkax KOrHMUTMBHO-HAHOCTPYKTYPHOI'O MOAXOJa OTMEYAeTCs KOPPEIsALMs MEXKIy CIeK-
TPOM 3HAYUMBIX MHTEJJIEKTYAJIbHBIX ONEpalil U (PUBUKO-XMMUYECKMMU XapaKTEPUCTUKAMU UCCIIe-
AyeMbIX HAaHOUYACTHII. DTO MO3BOJISIET BBIIBUHYTH THUIOTE3Y O B3AMMHOM OOYCJIOBJIEHHOCTU KOTHU-
THBHBIX TIPOIIECCOB M MaTE€pPUABHBIX CYOCTpaToB Ha HAaHOYPOBHE, 4TO TpeOyeT NajbHEeWIIero
9KCMEPUMEHTAIBHOIO MOATBEPKAECHUS U TEOPETUUECKOTO OCMBICIEHUs. B paMkax uccienoBaHus
(beHOMEHa cUCTEMaTUYECKUX I'paHuIl 0OYCIOBICHHOCTH HabmoaaeTcs creruduyeckas 3aKOHOMep-
HOCTb: B COBOKYITHOCTH aHAJIM3UPYEMBIX TaHHBIX (IIPEACTABIEHHBIX HAa PACCMaTPUBAEMbIX MH(pOP-
MAIIMOHHBIX HOCUTEJSIX ) (PUKCUPYETCsI CIEKTP CTPYKTYPHUPOBAHHBIX HAHOUACTHII, OOJIAJAIOIINX TIPH-
3HaKaMU KOAMPOBAHHOM opranu3anuu. [1pu yrimyOnéHHOM pacCMOTPEHUM KOTHUTUBHO-CTPYKTYPHBIX
MEXaHU3MOB BbISBIISIETCS CIIEyIOIIEe: B CIy4ae HECOOTBETCTBUS NTapaMeTPOB BHYTPEHHEN OpraHu-
3aI[K MBICIMTEIBHOTO TPOIECcca YCTAaHOBJIEHHBIM KPUTEPHUSM (YCIOBHO 0003HAYaeMbIM KaK «OITH-
MaJibHasi BbIEMKa yMa») MPOUCXOIUT AErpajalvsl CEMaHTUYECKUX KOHCTPYKIMH BIUIOTh A0 IOJI-
HOU yTpaThl UX (PYHKIIMOHAIBHOM 3HAYMMOCTHU ((DeHOMEH, UHTEPIPETUPYEMBIN KaK «MCYE3HOBEHHE
MpeJIora»). AHAJIOTMYHAsI 3aKOHOMEPHOCTb MPOC/IEXKUBAETCS B (DYHKIIMOHUPOBAHUM UHCTUTYLM-
OHAJILHBIX CHCTEM BBICILIETO OOpa30BaHMS: UX CTPYKTYpPHO-COAEpKaTelIbHbIE XapaKTEPUCTUKU He
o0ecneynBaloT 0XBaTa BCEro MHOrOOOpa3usi KOTHUTUBHBIX TPAEKTOPUH, (DOPMHUPYIOIIUX CMBICTIOBBIE
CIOJKEThl MHTEJIJIEKTYaJIbHOM JIEATEIBHOCTH.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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