icnonb3oBaHMe B OMOHUKE
nccnegoBaHUM B obnacTu
HEPBHOW CUCTEMBI



* HeilpoOuoHUKA - HAYYHOE HAIIPABJICHUE, U3YYAIOIIEE
BO3MOKHOCTb MCIIOJIb30BAHUS IPUHIIUIIOB CTPOCHUS U
(PYHKLIMOHUPOBAHUS MO3Ta C LIEJIBIO CO3JaHus 0oJiee
COBEPIIEHHBIX TEXHUYECKUX YCTPOHUCTB U TEXHOJIOTHYECKUX

IPOIIECCOB. \, 3 _
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* OCHOBHBIMH HaIllpaBJICHUIMH -

HEUPOOHMOHUKY SIBJISIFOTCS] U3YUCHUE

\

N MOIC/IMPOBAHUC HCPBHLIX KJICTOK

-HEMPOHOB U HEUPOHHBIX CETEU.




HelpoOMOHMKA N3VYAEeT:

® PaboTy roaoBHOrO MO3ra XKMBOTHBIX U

9CJIO0BCKA, MCXAHHU3MBI ITPOLOCCCOB 3aAIIOMHUHAHWA
" 11aMsITH B OICJIIOM, MOACIUPYCT ACATCIIBHOCTD
HCPBHLIX KJICTOK.

® lccinenoBaHus B 00JIaCTH HEUPOOHMOHUKHU
MTO3BOJIMIN YBEIUYUTh HPOU3BOJIUTECIBHOCTD
KOMITBIOTE€POB, PACIIMPUTH 00JAaCTh UX
(PYHKIIHOHUPOBAHUS.

® MojaenupoBaHue ASSITEIbHOCTH HEPBHON CUCTEMBI
J1aJI0 BO3MOKHOCTD CO3/IaHUSI CUCTEM, CIIOCOOHBIX
pacIio3HaBarb 00pa3bl M TEKCTHI.



® lccrneqoBaHue CUCTEM, KOTOPLIE OTBEUAIOT 3a
CaAaMOPET YISO, CAMOHACTPOUKY B YCIOBUIX
OKPYKAIOIIEN CPEJIbI, a IOPOU B YCIIOBUAX €€
U3MEHEHU, JAET BO3MOXKHOCTb COBEPIIIEHCTBOBATD
BBIYMCIIUTEIIBbHYIO TEXHUKY, IIPUOOPHI aBTOMATHKH,
TEJIEMEXAHUKH.

® IIpuHIUNEI paOOTHI OIIOPHO-JABUTaTEIBHOM
CUCTEMBI YEJIOBEKA U )KUBOTHBIX ITOCIYKUAIU JJIA
CO31aHUs pOOOTOTEXHUKH, KOTOpAst TOMOKET
YEJIOBEKY MPH IMOJIETAX HA JAPYTUE IUIAHETHI, I
OCBOCHMS TPYAHOIOCTYIIHBIX PAKNOHOB TOPHOM
MECTHOCTH, JHA ITIYyOOKHX BOJOEMOB



[Ipapoaurenem Hayku cuuraercd Jleonapao /la Bunuu, ox
roBopwI: ""MuJjiocTuBas NPUPOAA M03a00THIIACH TAK, YTO
Thl BO BCEM MHUPpe Halaelb YeMy MoApaxarb''.

N3yyasa ctpoeHune KpblibeB nTUll, Jleonapao Jla Bunun
MEYTAJI O MOJIETE B BO3AYXE.

ITo3aHee mo ero cxemam M 4eprekam Obliia pazpadboTaHa
MOJEIb OPHUTOIITEPA.

B 1962 - 1966 rT. yueHbIMU-HEHPOOMOHUKAMHU OBLIN
MCCIICA0BaHbl OMOJIOTMYECKUE CUCTEMbI Pa3IUUYHBIX YPOBHEH
CJIO’KHOCTH.

MoaenupoBaHHu€e peYeBOro MOBEACHMS YeJIOBEKa 1
aCCOIMAaTUBHOM MaMSITH, Tak)Ke OBl IMPOBEJICHBI pa3padOTKU
METOJIMK UCCIIEIOBAHUN SIIEKTPUYECKON AKTUBHOCTH CTPYKTYP
rOJIOBHOT'O MO3Tra M OTASIbHBIX HEHPOHOB, YIIPABICHUIO
OCHOBHBIMH HEPBHBIMHU IPOLIECCAMHU B TOJJOBHOM MO3LY C
IIOMOIIBIO AJIEKTPUYECKUX TOKOB U MArHUTHOTO MOJISL.



[loneT nTULbBI

*  Bnarogapa cucTemarTuyeckm
uccnegosaHvsM noneta nTuupl, /leoHapao
PeWnN 3aMEHUTL NONET NPU NOMOLLM
MaL YU MX KpbINbeB NNaHupyiounm
nonetom. Okono 1505 r. 6bina sakoH4eHa
ero kuura "Codice sul Volo degli Uccelli” (8
HaCT oS e BPEMS OHA HaXOAUTCA B
TypuHe, 8 Obileill Koponesckoil
6ubnuoreke). laHHble PUCYHKH - W3 3TONR




* B 1956 1. coBeTckumu yueHbIMU B LleHTpaibHOM
HAay4YHO-HCCJIE0BATEIbCKOM HHCTUTYTE
IIPOTE3UPOBAHUS U IIPOTE30CTPOCHUS
MuUHHCTEPCTBA COLUAIBHOIO 00CCICUCHUS
PC®CP 0bL1 cO3/1aH MAaKETHBIM 00pa3ell
"OHODJIEKTPUYECKOM PYKH' - MpOTE3a,
VIIPABISIEMOI0 ¢ HOMOIIBIO OMOTOKOB MBIIIII]
KYJBTH.

* O10 "yyno XX B.", BIIEpBbIE JEMOHCTPUPOBAIOCH
B COBETCKOM NAaBUJIbOHE HA BCEMUPHOM BBICTABKE
B bproccerie.



kakmed.com



KoHCTpyKIHs TepBOro MEXaHMYECKOTO ceplia OblIa pa3padoTaHa €IlIe B
koHIle 1930-x rT. pycckum xupyprom Biaagumupom JleMUXOBBIM.

YCTpOoMCTBO IpEACTaBIISI0 COO0M HACOC, IPUBOAAILMICS B IEHCTBUE
3IEKTPOMOTOPOM.

DKCIEPUMEHTHI TOKA3aJIM NEPCIIEKTUBHOCTh HAEH KaK TAKOBOW: coOakaM, y
KOTOPBIX (DYHKIIMU YIAJIEHHOTO CEPIa BHITTOIHSI €10 PYKOTBOPHBIN
aHAJIOT, YJIaBAJIOCh MPOXKUTH JI0 JIBYX C TTOJIOBUHOW YACOB.

Cnycta 30 jieT mocie 3TUX ONbITOB ObLIa IPOBEACHA NEpBas Mo 100Has
oIepalys Ha YEJIOBEKE.

I{ens ee OblIa CPaBHUTEIBHO CKPOMHOM - 1aTh MAIlMEHTY BO3MOXKHOCTh
MPOTSHYTh HECKOJILKO JTHEW B OKMJAHUM JOHOPCKOIO CEpIa.

B nagane 1980-x rr. ObLIO CO3/1aHO YCTPOMCTBO, paCCUUTAHHOE HA
JUTUTEIIbHBIN TIEpHUO]T paOOTHI.

HckyccTBEHHOE ceplle, KOTOpoe NoJIydnio Ha3BaHue "Jarvik-7",
MpeIHa3HAYaJI0Ch TAKXKE U JJ1s1 OOJIbHBIX, KOTOPHIE HUKOI/IA HE JTOMKIYTCS
CBOETO JIOHOPA.

Cutyanuus oObIYHas1, MOCKOJbKY OPraHOB, MPUTOIHBIX JIJISI
TpaHCIUIAaHTAIlUM, HUKOTJIa HE ObLIIO B U30BITKE.

[TepBblii U3 MALMEHTOB, MOJAKIIOUEHHBIX K "Jarvik-7", mpoxun 112 nHei,
elie oauH - 620 gHEH.






B anpene 2001 . B Poccum co3maHa riepBasi B MUpe
MHTEJJIEKTyaJlbHas MalllMHA - OPEMHIBIOTEP, KOTOPas
CIIOCOOHA BBIMOJIHAIONMAS (PYHKIIMHA TOJIOBHOTO MO3ra
YEJIOBEKA.

B ocHoBY npuHIuna padoTbl HOBOIO KOMIIbIOTEpA
MIOJIOKEHA MOIEJIb KJIETKU TOJIOBHOI'O MO3ra 4eJIOBEKA,
CO3JaHHas C YYETOM IOCICAHUX OTKPBITHUM B 001aCTH
HENPO(PU3NOIOTUHU U HEUPOMOP(OJIOT M.

ITo coobmenuto Mutepdakca, uaes coganus
MCKYCCTBEHHOIO ''MO3Ta" MPUHAIJIEKUT POCCUNCKOMY
YYCHOMY, AKaJEMUKY MEKIYHAPOIHON aKaJIeMUN
nH(popMaTr3auy_Buraanio Bajabuesy.

ITo caoBaM y4eHOro, OpeMHIBIOTEP BHAYANIE "IPOXOAUT
oOyueHHE KaK HOBOPOXKACHHBINA pEeOCHOK'", UTO MO3BOISET
3aIpOrpaMMHUPOBATh HEKYIO MOJIEJIb €T0 JCHCTBUM.




* Bce npenpiayinye NONbITKYA YUYEHBIX CO3/1aTh
MCKYCCTBEHHBIM MHTEJUICKT TEPIICIN HEyAauy, [NIaBHBIM
o0pa3om, IMMOTOMY, 4TO 3a OCHOBY Opayiach MOJIe)Ib HEHpPOHA
CIIMHHOI'O MO3ra 4YeJIoBeKa.

 Buranun BanblieB 11 co3aaHUs TO-UYEJI0BEUECKHU
MBICIISIIAX MAIllWH 3aMEHWJI 0A30BBIN 3JIEMEHT
HEUPOKOMITLIOTEPOB, C MOJEIIM HEMPOHA CITMHHOTO MO3Ta Ha
MOJEJIb HEMPOHA I'OJIOBHOTO MO3TA.

* B Oynyiiem ydeHbie OyayT JOOMBATHCS HAITPABJIECHHOTO
BO3JCMCTBUS (PU3NUECKUX (DAKTOPOB HA OIPEACICHHBIC
YYaCTKU LIEHTPAJIbHOM HEPBHOW CUCTEMBI, YACHATH B
MTOJIHOU MEPE MEXAHU3M AJIANITUBHBIX PEAKIIUN OpPraHu3Ma
HAa CHCTEMHOM YPOBHE.



* Takxe HeMPOOMOHMKA MOXKET ITIOMOYb KOHCTPYKTOPY
DOBM B co3naHny HEOOBIYAMHO EMKOW MMaMITH
MAIlIMHBI, KOHCTPYKTOPY NPHOOPOB 3TAa HAyKa CIIOCOOHA
OyZIET NPEJIOKUTh HOBBIC BApHAHTHI
BbICOKOYYBCTBHUTEJIBHBIX AJICKTPOHHBIX 'Ty1a3", "yien",

* HelipoOnoHnKa TOMOXET Bpayy B aBTOMaTU3alUU
HapKO3a U aHA0KMO03a, MO3BOJIUT JOOUTHCA YIPABICHUS
BO30YKJICHHUEM U TOPMOKECHUEM B IICHTPAILHOU
HEPBHOM CHUCTEME, CHOPMUPOBATH HAJICKHBIE METOIBI
OLIEHKU HEPBHO-IICUXOJIOTUYECKOI0 COCTOSIHUSA
YeJIOBEKA.



* Taxyke 1J1s1 HAMMCAHUS KOMIIBIOTEPHBIX IIPOrpaMM,
MMUTHUPYIOIINX MBICJICHHYIO JACATEIbHOCTh YEJIOBEKA,
BEPOSITHO, OYAET UCIOJIb30BATHCS HOBBIN CITOCOO,
M300peTeHHBIN J[XkeiMCOM AHJIEPCOHOM .

* JIokTOp AHAEPCOH CO3/1aT 'MEePCHECKTUBHBIN
cumIuiekc", uian Perspex, - Crioco0 HanucaHus
KOMITBIOTEPHOM MPOTrPAMMBbI, HAITOMUHAIOIIEH CKOPEE
T€OMETPUUECKYIO CTPYKTYPY, HEXKEIU
ITOCJIEA0BATEIILHOCTh HHCTPYKIIHUH.

* DTO0 U300pETEHUE HE TOJBKO JIeIaeT TCOPECTUUECKU
BO3MOXKHBIM Pa3pa0d0TKy POOOTOB C MBIIIJICHUEM,
CIIOCOOHBLIM K OOYYCHHIO M PAa3BUTHIO, OHO TAKXKE JaeT
KJIIOU K peIIeHUI0 (PUI0CO(PCKOM MPOOIEMBI
OTHOILICHUS pa3yMa U Teja JKUBBIX CYIICCTB.



HeiipobroHuKa 3aHUMaeTCs pa3padOTKOM MAaHUITYJISILIMOHHON CUCTEMBI C
OMORJIEKTPUYECKHUM YIIPABICHUEM.

buosnexkTprudeckre NpoTe3bl MOTYT BBITOIHATL MHOTHE (DYHKIIMU PYKU
YeJI0BEKa, KPOME UTPhI HA (POPTENHUAHO U MTOAHATHUS OOIBIINX TSHKECTEH.

llIpomesvt mocym uyscmeogams. TEH30METPUUECKNE YYBCTBUTEIIBHBIE
3JIEMEHTHI HA KOHIIaX MaJIbI[EB U3MEPSIOT YACTOTY KOJICOAHUI 3yMMeEpa,
3aKPEIJICHHOTO HA PYKE PSJIOM HEPBOM, BEIYIIUM K MO3ry. [Ipu cxarnu
MAJIBIIEB C CUJIOM JI0 3 KI, HCKYCCTBEHHAs PyKa YyBCTBYET U3MECHEHHUS
nopsaaka 0,1 kr.

Nmerorcs IMPOTE3bI, B KOTOPbLIX TCH3OMCTPHUUICCKHUC YyBCTBHUTCJIIbHBIC
SJICMCHTLI YIIPABJIAKOT CCPBOMCXAaHU3MAMH, COKUMAIOIIMUMU I1AJIbIIBI.

[IpUMEHSIOT TaKXe JIOTUYECKUE U TIPOTPAMMHBIE YCTPOKUCTBA, KOTOPBHIM
JOCTAaTOYHO OJTHOTO CUTHAJIa, YTOOBI IPOTE3 BHIMOIHUII LEIbINA PSI
JIEUCTBUM.

Bce ropopurt 3a T0, 4TO HaMOOJIbIIIEE PACITPOCTPAHEHHUE MTOTYYaT MPOTE3bI
C 00paTHOM CBSI3bIO (C CUTHAIM3AIME B BUJIC KOJICOaHUN WITH
AIIEKTPUYCCKUX HUMITYJILCOB, MIEPEAABAEMBIX KOXKE).

buosnekTpruueckre mpoTe3bl Oyaylero Hay4yarcsl pearupoBaTh Ha
TEMIIEPATYPy U COCTOSIHUE MOBEPXHOCTH MPEIMETA.

MOXXHO TaKXxe O AaThb, YTO MHBAJIMbI 6YI[YT IIOJIB30BAThCA HCCKOJIBKNMH
I[O6aBOqHBIMH PYKaMH, ITOAKIFOYCHHBIMHU I1APAJJICIIBHO KHMBBIM.






Y3Ke MOCTPOEH «MOILHBIN» POOOT BBICOTOU S M,
YIIPABJISIEMbIM OMOCUTHAJIAMH CUAAIIETO B HEM
YEJIOBEKA.

J10CTaTO4YHO JIETKOr0 ABMXKEHUSA PYKH YEJIOBEKA -U
pPOOOT BBIPBHIBACT ACPEBO BMECTE C KOPHIMHU.

Co31aHO TaAKXKE U JIPYTO€ YCTPOUCTBO --
YCUJIATEIIb MYCKYJIBbHOM CUJIBI YEJIOBEKA.

TO JIETKUU CTAJIbHOU «CKEJIET)) C
CEpPBOMEXAaHN3MaMH, YIIPABIISIEMbIMHU
OMORJICKTPUYECKUMHU UMITYJIbCAMHM.

YenoBek npu UCIOJIb30BAHUM TAKOU
KOHCTPYKIIMH PA3BUBAET CHUIIY, B IIECTh Pa3
OOJIBIIYIO, YEM OOBIYHO.






MeroTCs yKe OMO3JIEKTPUUECKHUE «PYKaBUIIbD,
OJrarojiapsi KOTOpPbIM KOCMOHABT WJIM ITOJIBOAHUK MOYKET
CBOOO/IHO OHOM PYKOH BBIIOJIHATH padOTYy,
TPEOYIOIIYI0 IPHUIIOKEHUS CUJIbI OKOJIO 40 KT.

JloOaBIIeHHEM CITyKaT YCUJIUTEIIM CUJIbI aJIbIIEB.
DHEPrus A YCUIICHUS YEJIOBEYECKUX MYCKYJIOB
OepeTCs OT PICKTPUUECCKUX WIIN THAPABINYECCKUX
CHUCTEM.

M CKyCCTBEHHBIE PYKH CTAHOBATCA BCE AJIMHHEE. DTO
3HAYUT, YTO BMECTO IIPOBOJOB, COCIUHAIOIINUX UX C
YEeJIOBEKOM, IPUMEHSAIOTCS PAIMOBOJIHBI.

Takue pyku, yrpasiisieMble Ha PACCTOSHUM C IIOMOII[bIO
OMOBJIEKTPUUYECKHUX UMIYJILCOB, padOTAIOT NP
OOJIBIIMX TEMIEpaTypax, B aTOMHBIX YCTPOHMCTBAX U T.
II.



Ceiiuac ONpITAIOTCS MCMHOJIb30BAaTh U3MEHECHUS BBIPAKCHUS JIMIIA
MWJIOTA JIJISI YIIPABJICHUSI CBEPX3BYKOBBIMU CAMOJIETAMM.
MuUHUATIOPHBIE AJIEKTPOJIbI 3aMEHST U3BECTHBIC CETO/IHS BUIbI
YIIPABJICHUA (PYYHOE W HOKHOE).

[TBITarOTCA TAKKE UCIIOIb30BaTh HETUITUYHBIEC PEAKIIMY MBIIIILI,
BO3HUKAIOIINE B MOMEHT MEPETPY30K, ISl YIIPABICHUS
JABUKYIIUMHUCS OOBEKTaMH.

HNHTEpECHBIEC PE3YIBTATHI IAIOT SKCIIEPUMEHTHI, CBI3aHHBIE C
HEMOCPEACTBEHHOM Mepeaadeii MpIC/Iel Ha paccTrosiHue. B Oyayiiem
TAKOW METOJI YIIPABJICHUS ITO3BOJIMT YCOBEPILICHCTBOBATH PA3JIMYHbIC
MIPOU3BOIACTBEHHBIE MPOLECCHI U TPAHCIIOPTUPOBAHUE.

MHOTr0 yCcunui 3arpaynuBacTCs Ha MOUCK UCTOYHUKOB
AJIICKTPOSHEPIUHU Y )KUBOTHBIX. B KauecTBe OMO3IEKTPOCTAHIIMI
MOXKHO IPUMEHUTDH, HATPUMED, IITCKTPUIECKOro yrps. Bo Bpems
OMbITa B TEUCHUE 8 U MBIIIIL O€3 Bpea JJIsl 3I0pOBbs IIMTalIa CBOEH
SHEpruen paguonepeaaryuk. Moxer ObITh, B OyAyIIeM KpPYITHbIC
’KUBOTHBIE OyIyT B TEUCHHUE BCEM CBOCH JKU3HM ITOCTABISATh HAM
JCIIEBYIO0 DHEPTHIO, ITOIy4aeMy0 OT OHOTOKOB.



* IMeHHO HEelipOOMOHHUKA CIIOCOOHA PEIINTh
TaKME KI'ydue IpoOJIeMbl, KaK
OMOD3JICKTPUYECKOE YIIPABICHUEC U
OnmonpoTe3upoBaHue (KHOOpru3aims) HEPBHO-
MBIIIICYHBIX alnaparoB (IIPOTE3bl YIUTKH yXa,
BOCCTAHOBJICHUE JICSATCIIbHOCTH
Iapajan30BaHHBIX MBIIIM U HEPBOB HU. T. 11.).

* BXXUBJIEHHBIE NIPOTE3BI U CTUMYIATOPHI HOCAT
YKE THICAYU JIFOIEH.






