du3noI0rugd 4ejaoBeKa m
"KNBOTHBIX

NekTopsbl: npod. E.K. AngapkmH
[NoueHT N.B. CoboneBa



OcCHOBHbIe 3aga4m Kypca:

1.©opmunpoBaHme PyHKLNOHANbHOIo
MblLLUIEHNSA (YHKLUMKM OpraHOB, NX CUCTEM,
opraHmama B LIenom)

2.DopmMmnpoBaHMeE HaBbIKOB
doyHKLUMOHaNbLHON ANarHOCTUKKM (OLleHKa
COCTOSIHUA OpraHoB, X CUCTEM, OpraHu3ma
B LIeSIoM)

3.0uUeHKa 1 nHTepnpeTauus ypoBHS
300pO0BbA ( B pasnmnyHbIX YCIIOBUAX
OEeATENbHOCTN)



Ilpeamer pusnoa0oruu

1.0OcHoBHI hu3noTOTHH YeToBeka. (YueOruk 1714 By30B) /ITog pexn. b.1. Tkauerko. Crib, B 2 TOMAX.
1994.

2 Havana gmsuonormmi. /Tlog pex. A.J{.Hoapagesa. M. 2000.
3.Omnonorig yenoseka. Tlox pex. B.M.IToxposcxkoro, I.O.Kopoteko. M. 1997.

4.@usuonorug uenosexa (H. A . Arazxaras i 1p.) Crb, 1998.




Ipeamer duU3n0JI0rum

= dusmonorma (OT rpeyeck. physis —
npupoda, logos — y4yeHbe) —
Hayka, nsyvarLias 3akoOHOMEPHOCTU
dOYHKLUMOHMPOBAHUSA KUBLIX OPraHN3mMoB,
NX OTAENbHbLIX CUCTEM, OPraHOB, TKaHEWU
N KNETOK B OHTO- N oUNoreHese



«DPU3HO0JIOTUA - ITO HAYYHBIN CTEPKEHb,
HA KOTOPOM [1eP>KaTCHA BCE HAYKH.

B cymiHOoCTH B MeIMIIMHE UMEETCH JIMIIb
0/IHA HAYKA: HAYKA 0 )KU3HU WU
(busuosorus»

Knoo bepuap

{57 MyShared




3agaum GpusuoI0ruun

N3yyenne QyHKIMU:

* 3JIOPOBOI0 OpPraHu3Ma B 1ICJIOM;

* PA3JIMYHBIX CUCTEM, OPTAHOB, TKAHECH, KJICTOK

N3yuyeHne MeXaHU3MOB:

* B3aMMOJCUCTBUS Pa3JIMUYHBIX OPraHOB U CUCTEM B ICJIOCTHOM
OpPraHu3MCE;

* peryisauu PyHKIIMOHUPOBAHUS OPTAaHOB U CUCTEM;

* B3aMMOJICMCTBUS OpPraHu3Ma ¢ OKPYXKaroIICH CpeaIou.

«3aoaua uzuonocuu cocmoum 6 mom, 4moowvl NOHAMb Padbomy
Yen08eYecKk020 OpP2anusmMd, onpeoeiums 3HaA4eHuUe Kaxcoou e2o
yacmu, NOHAMb, KaK 3Mmu 4acmu Ces3ambl, KaK
83AUMOOCUCMBYIOM U KAK 8CI1e0CMBUE UX 83AUMOOEUCBUS

noy4aemcs 8080 pe3yibmam — oouas paboma opeaHuImMa»
(U.11.11asnos). {57 MyShared



Ilpeamer pusnoaoruu

du3uosiocuydyeckKkass PyHKUUS — r1posierieHuUe
XUu3HedessmesibHocmu op2aHu3ma u e2o Yacmeu, umerouwux
rpucriocobumeribHoe 3Ha4eHue U HaripasreHHbIe Ha
docmuXKeHue rosie3Ho20 pesyrbmama (0bmeH gewecms,
3Hepauu u uHgopmauyuu)

Peryjsiliusi - coBOKYmHOCTH (PM3HOJIOrHYECKHX MEXaHH3MOB
(akmuenoe ynpaenenue @Qynkyuamu), o0ecrneYyrBaKOUIUX
(YHKUMOHHUPOBAHHE OPraHU3Ma KaK eIuHOro Iejioro u
COIVIACOBAHHOCTH €ro PyHKIHMH B Ipouecce B3auMOIACHCTBUA C
BHEILIHEH Cpeaon

MexaHu3M — noc/1e10BaTe/IbHOCTE COCTOSIHUI, NMPOLECCOB,
onpeaeasouUX co000I0 KaKoe-T0 JeicTBHre, siBJIEHHE.



Ilpeamer bU3M0JI0rAMN

— BCE BUAbl BPOXXOEHHOU U
NPUodpEeTEHHOMN NPUCNOCODUTENBHOW
NeaTenbHOCTU, KOTOPble obecnevynBatoTcs
don3nonorm4ecknmMm npoLeccamm Ha
KIeTOYHOM, OpraHHOM, CUCTEMHOM WU
OpPraHN3MeHHOM YPOBHSIX
(Hecneundunyeckas, cneynduyeckas,
CTpecc, Au3aganTtauus, pe3epBbl
opraHu3ma, yHKUMOHanbHOe COCToAHME,
CNPUHTEPLI N CTaephbl)



OCHOBHBIE NPUHIUIIBI PU3HOJIOTHHU

* Opranmsm - eqMHasi cucTeMa, 00bEIUHAIONIAS PA3IUYHBIE OPTaHbI
B UX CJI0KHOM B3aUMOJACHCTBUU MEXKIY COOOM;

* «OpranusMm 0e3 BHeIIHeH cpeabl, IOAIECPKUBAIOIIEH €10
CYILIIECTBOBaHUE, HEBO3MOKeH. [109TOMY B HaydyHOE OIpeNEIeHUE
OpraHu3Ma JOJI’)KHaA BXOJIUTh U Cpejia, BIUSIOIIas Ha HETO»
(M.M.Ceuenos, 1861).

* «Bce usnosornueckue MEXaHU3Mbl, CKOJIb Obl pa3JIUYHbl OHU
HU ObLIM, UMEIOT TOJIBKO OJHY LIEJb — COXPAHEHHEe MOCTOSIHCTBA
yCJIOBHMH KM3HH BO BHYTpeHnHel ¢aze» (K.bepuap, 1878). -

romeocrta3s (mo KaHHoHy).

* Heilipo-rymopaJjibHblii MEXaHU3M 00ECTIEYMBAET 1IETTOCTHOCTD

OpraHu3Ma U €ro CBsi3b ¢ BHEIIHEU CPENION.

* T'omeocTas U ajanTanusi — OCHOBHbIE MEXaHU3MBI 00€CIIEUCHUS

ACSHEL, [ MyShared



INPUHIIAIIBI OEHKH
AKUSHEAEATE/IBHOCTHU

[IpuHIHMI HEJIOCTHOCTH

[IpMHIHUI CTPYKTYPHOCTH

IIpUHIMII ¢AUHCTBA C BHEIIHEH CpeaoH
[IpyHIHUI JeTepMUHU3MA

[IpuHIMND npucnocofeHus1 (A1aNTUBHOCTD)

[IpuHIMI HALEKHOCTH: U3OBIMOYHOCHD
IIEMEHmMO8, pe3epeuposanue pynkyuu,
nepuooOuUYHOCmb PYHKYUOHUPOBCAHUA,
0yonuposanue mMexaHuimoe.

| —

1 MyShared



MonexynspHan reqeTixa
CTUI0NONIT HNBOT X
Toanonce i

CPATHNTENBHIR AHET OANIA oy
AHTDONONON KA
AMET OMMF
Euonnxa

Ewod iiua

TUCTONOMA $3EOTHLEK
MMOTONOMA paCTeHnA
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DAKTEPHONOTUA

TEOPIA 3B 0NN
CisInonorsn

MNporucronce na

Forry NALLMOMH IR 35 0NOIMA
buoreopad uAa
AYTOIKONOMA

LT OreMe TR

e [TONYNFRUMOHHER
eeTiea

Cuneuanng
PACcTEHMA

Bpwonorua
AnNLronorua

Muxonoren




Ilpeamer pusnoa0oruu

= AHANMUTUYECKUN N CUHTETUYECKNN
noaxoasbl

= buoxumunsa, bnodunsmnka, OU3NONorus,
reHeTukKa



OU3HNOJNOTI'UA

l

Pacrenun

v

KUBOTHBIX

HopmanbHas

l

YemnoBeka

I[Iaronornyeckas

Knuaunueckas

[ MyShared




HopmanbHas ¢pusuosiorust - uzydaer GyHKIUU 310POBOTO
OpraHusma.

ITaros1ornyeckasi (l)l/Bl/lOJIOF Ul — U3y4acT Q)YHKHI/IOHZU'II)HI)IC
U3MEHEHUs B 0OJILHOM OpraHuU3McE, O6UlI/IC 3dKOHOMCPHOCTHU
BO3HUKHOBCHHUS, TCHCHUA U UCXOAd ITATOJIOTHYCCKHUX ITPOLICCCOB.

Kiaunnyeckasi Gu3noIorusi — u3y4yaeT MEXaHU3Mbl KOMIICHCAIIUU
HapyIIEHHBIX (PYHKIIUA B OpraHU3Me 4elIOBEKa, T.€. aJallTUBHBIC
KOMITEHCATOPHO-IIPUCTIOCOOUTENBHBIE PEAKIINHU, HAIIPABICHHBIE
Ha YCTpaHEHUE WU OciiabiieHrue (PYHKIIMOHAIbHBIX CJIBUTOB B
OpraHW3Me, BbI3BaHHBIX BIUSHUEM Ha HETO HEaJIeKBaTHBIX
(aKTOPOB Cpebl.

[ MyShared



Paszaesibl (PU3HOJIOTUH YeJI0BeKA

* O0mast pu3HOJIOrUsl — U3y4acT OOIIUEC 3aKOHOMEPHOCTH
(YHKIIMOHUPOBAHUS KJIETOK, OPTAaHOB, CUCTEM U IICJIOCTHOTO
OpraHu3Ma (husuoniocuveckuil NOKoU, 8030yicoeHUe, MOPMOA€CEHUE,
peaynayus, m.o.).
* YacTHas GU3HOJIOTUSA — U3YYaACT IIPOLECCHI, IPOTECKAOIINE B
pa3JIMYHBIX OpraHaxX U CUCTEMaX, BBIMOJHSIIOMINX OMPEACICHHYIO
GYHKIMIO (nuwesapenue, ovixauue, KpogoobpaujeHue, 8bloeleHue,
m.o.).
e CneunajibHasi pusnojiorusi — u3ydaet QyHKIIMU OPTaHU3MOB B
OTPEJICIICHHBIX YCIIOBUSX €TI0 KU3HEACATEIBHOCTH (280I0YUOHHAA,
803PACMHASA, IKONOUYECKAS, KOCMUYECKAs, M.O.).
* @U310JI0rUsl Pa3JIHUYHBIX COCTOAHUN — M3y4daeT (PYHKIITMOHUPO-
BAaHUEC OPTraHM3Ma M €ro CUCTEM IMPH Pa3JIUYHBIX BUAX JACATCILHOCTH
(mpyoa, cnopma, m.o.).

[ MyShared



Pa3aesbl (GU3M0I0T M.

= dusmonorua Tpyaa.

= dusmnonorua cnopta n PuU3nyeckoun
KYNbTYpPbI.

= OBOJIOLMOHHAA PU3NOSIOrUS.

= dU3nonornsa oOHToreHe3a - KpuTn4yeckue
BO3pacTHble nepuopbl.



CBsa3b PU3HO0JIOTMH C APYTHUMHU
HAYKAMMH.

= CBA3b PU3MNOSMOTrnnN C KIMMHUKOMWN.
dusunonorusa n buodusunka.
dusmonorna n BUOXNMUS.
dusunonorm n KNOepHeTukKa.
dunsmnonorms n aHaTomus.
dunanonornd n NCUXonoruns.
dusmonormsa n negarormka.
dusunonormsa n BeETepUHapus.



MeToabl (GpHU3HOJIOTrHUCCKUX

UCCJIe0OBAHUU
= MeTopn HabnogeHnsa (CybbeKTUBHOCTb, 1-2

npouecca)

= [ padpnyeckme metoabl peructpauum
(0ObEKTMBHOCTbL, nonurpadusa, pasgeneHne
perncTpaunm gaHHbIX N X aHanumaa,
MeXaHWu4Yeckme npoLecchol)

= ONeKTpodPU3NoNornyeckne MeToabl
nccnenoBaHua (anbBaHW, TenedoH,
CTPYHHbIN ranbBaHoMeTp, YBC, OKI, 33T,
TENnemMeTpusa, MmkpoanektTpoabl, N3IBM,
ANeKTPodPNU3N0NOrM4eCcKn CcTeHd, gaTynKn)
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MeToabl (PU3HOJTOTHICCKUAX

HCCJIEeA0BAHUU

= XPOHNYECKUN U OCTPbIN SKCMEPUMEHT
(Hapko3, OECKOHTaKTHasa perncrpauus,
CUCTEMHbBIN NMoaxon,)

= MeToab! paspyLlieHus (dKCTupnaumm,
brnoatuka)

= MeToab!l pasgpaxeHus (dusnveckue,
XUMUYECKNE, ANEKTPOCTUMYNSALMNS)

= KnnHnyecknm meToa nccriedoBaHus

= KoMnbloTEPHbIM aHanmM3 n MateMaTu4ecKkoe
MOAdeNnnpoBaHne
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MeToabl GpU3HOIOIrHUYCCKUX
HCCJICTOBAHU M a

= MeTon yCcrnoBHbIX 1 DE3YCNOBHbLIX pedreKkcos.
bunodunsnyeckne metoabl nccrnegoBaHus.
KnbepHeTnyecknumn meton nccneaoBaHus.
[lcnxonormnyeckmne MeToabl CcriegoBaHUs.
OBOIMOLUMNOHHbIN METO UccreqoBaHuUS.
OHTOreHeTn4Yeckmm MeToa nccnegoBaHus.



YcTtaHOBKa AN uccrnenoBaHus
CITIOHHbIX YCIOBHLIX pedrneKkcoB



PEAJIBHBIY NOBEJEHUYECKHNHU AKT BCEI'JIA UMEET
B CBOEU OCHOBE PABHOE COOTHOIIEHUE
YKA3AHHBIX ®AKTOPOB

UHCTUHKT

BpoxaeHHbre
POpMbI
noseaeHUs

OBYYEHWE
Pa3snuyHbie
POpPMLI
npuobpeteHus
onbITa



CMeHa ypoBHeN NnoBeaeHUA B 9BOSTIOLNM

TARGHGDI
PEDJIERGDI
NHGTNHHTDI
HAYUYEHNE

PAGCY/IOYHAR
AEATENbHOGTD

Bpoxnen-
HbIE

IIpuoOpe
-T€HHbIE







MoJ1eKY AP HO-TeHe TIMeCKIe MeX AHH3MbI
¢rop MIIP OB AHIIA YCIIOBHOT O p e pirekca

CEHCOPTHBIH HEHPOH

Pors]stont
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UcTopusa pu3no10ria

ApucTtoTernb

[Mnnokpart (knakue cpeabl 1 ayuia)
[aneH (BnepBbie NPUMEHNIT BUBUCEKLMIO)
ABULIEHHA



UcTopusa du3mo10riia

= [apBeu («AHaTomuyeckoe nccrnegoBaHue o
NBVXEHUU cepaLa v KpoBu», 1628 T.)

= Manbnuru

= [lekapT (pedneKkTopHbIi NPUHLMUI OpraHM3aLmm
NBVKEHNS)

= [anbBaHu («WKMBOTHOE 3NEKTPUYECTBOY),
= BonbTa

= [1poxacka (pednekc)

= PAH (1724 r., lomoHocoB, BepHynn)



Jlyngxu
[[anbBaHu
(1737-1798)

AneccaHgpo
BonbTa
(1745-1827)

MaTTeyun
(1781-1862)

SMUNb
[robya — PeliMoH
(1818-1896)

«BanKoHHbIW ONbIT»




UcTopusa du3no0ruu

= [lapBuH,

= WnenpeH, LLBaHH,

= Jlogsur, Bebep, LInoH,
= CeyeHoB

= [laBnos,

= [oHaepc,

= [epwuHr,

= JlaHMNeBCKUMN,

= [enpgeHranH,

= K. bepHap,

= [tobya-PeinmoH,

= [ldontorep, 'enbmrornbu,
= BBeaeHckun,

= LeppuHrToH,

= dnypaHc,

= Me4yHuKoB.



UcTopusa hu3no10rita

= [laBnoB, Opbenu,

= bbIkoB, YepHUrosckun,
=  AHOXWUH,

=  AcpartsH,

= BOpOHUH,

= bexTtepes, bepuTos,

= BBepeHckun, YXToMmckun,
= MeryH, Mopyuuwn,

= XOIXKKUH, Xakcnu,

= JKKJIC,

= [bxacnep,

= KoraH,

= [a3eHKo,

= CMMOHOB.



?"") >
b T

H.A. Po)xaHckuin

A.B. KoraH



HoberneBckue naypeartbl B
obnactn pmanonornm nnu
MeOULUMHBI



1904 [TaBnos U. II.  Pabotsl no ¢usznonoruu nuiieBapenus (Poccus)

1906 Tonbmxu K. PaGoThI 110 THCTONOTMH U MOP(OJIOTHUM HEPBHOM CUCTEMBI
(Uranus)

1906 Pamon-u-Kaxane C. PaboThI 110 THCTOIOTHH U MOP(OJIOTUM HEPBHOM
cucteMbl(cianus)

1908 MeunukoB U. 1. PaboTkl o McCIEA0BaHNIO MEXaHU3MOB UMMYHHUTETA
(Poccust)

1908 Opnux [I. PaboThl Mo uccieI0BaHNI0 MEXAaHU3MOB HMMYHUTETA
(I'epmanms)

1909  Koxep T.MccnenoBanus B 001aCTH (PU3HNOIOTUN, HATOJIOTUN U XUPYPTrUU
IIMTOBUIHOM kene3bl (ILIBeiapust)

1910  Koccenp A. HccienoBaHus 10 XUMUU OETTKOB U APYTUX MAaKPOMOJICKYJT
kieTku (I'epmanus)

1911 ['ynectpang A.  Tpynsl mo ontuke miaza  (LIBerwus)

1914  bapanu P.  Pa0oThl 110 pH3HUOIOTHMH U MATOJIOTUM BECTUOYISPHOTO
anrapata( ABCTpHs)

1919  bopne XK.  OtkpsiTusa B o0nactu uMmMmyHuTeta (benbrus)

1920  Kpor A. OTKpbITHE MEXaHH3MA KAMUJUIIPHOTO KPOBOOOpAIICHUS
(danus)

1922  Meieprodp O.  OTKpBITHE CBSI3U MEXIY MOTPEOJICHUEM KHUCIOPO/Ia
MBIIIIaMHU 1 00pa30BaHUEM B HUX MOJOYHOM KHUCHOTHl  (I'epmanus)



1922 Xwunn A. B. OtkpeiTHE B 00JIaCTH TETIOTPOTYKIIMM MBIIIIIT
(BenukoOpuTaHus)

1923  bantunr ®@.I. OtkpeiThe uacynuHa (Kanana)

1923  Maxkueon [x. JIx. P. Otkpsitue nncynuna (Kanaga)

1924  OiintxoBeH B.  Pa3paboTka MeToja aaeKTpoKkapauorpadpuu
(Hunepnanpr)

1929  Xonkunc @.I.  OTKphITHE BUTAMUHOB, CTUMYJIUPYIOIIUX POCT
opranusma (Au D) (BenuxoOputaHus)

1929  DOukman X. OrtkpsiTue ButamuHa Bl (Huaepnanabr)

1930  Jlammmrerinep K. Otkpeitue rpynmn kpoBu yenoBeka (CIIIA)

1931  BapOypr O.I. OTKpBITHE PUPOJIBI U PYHKIIUN JbIXaTEIbHBIX
dbepmenToB(I'epmanms)

1932  Ieppunrron Y. C.  OtkpsiTHe QyHKIMI HeMpoHOB (BenukoOpuTaHus)

1932 Oppuwan 3. [I.  OtkpeiTe QyHKINN HepoHOB (BenukoOpuTaHus)

1935  IIneman X. OTKpBITHE «OPTAHU3ATOPOBY — YACTEHN 3aPOIBIIIIA,
BJIMSIIOIIMX HA HaMpaBjIeHUE SMOPUOHATIBLHOTO Pa3BUTHS JPYTUX €ro yacTei
(I'epmanms)



1936  Hdeun I. X. HWccnenoBaHuss XMMUYECKOW TPUPOJIBI IEPEAAYM HEPBHOTO
umnyibca  (BenukoOpuTanus)

1936  JleBu O. MccnemoBaHus XUMUYECKOW IPUPOABI IIEPENAYN HEPBHOTO
umnyiabca  (I'epmanus)

1937 Cent-npepapu A. PaO0OTHI MO OMOTOTMYECKOMY OKHCIICHUIO U BBIJICJIICHUE
B KpucTamindeckoMm Buae ButamuHa C (CIIA)

1938  Xenmanc [[emanc] K. OTkpbITHE pOJIM KAPOTHUIHBIX CHHYCOB M a0PThI
B PETYJISIIUU IbIXaHUs U KpoBooOpamieHus: (benbrus)

1943  Jlam X. OtkpeiTre BuTamuda K1 1 ycTaHOBIEHHE €10 XMMUYECKOU
npupoasl  (danus)

1943  Jlousu 3. A. OtkpsiTue BuTamMuHa K1 1 yCTaHOBIIEHME €Tr0 XUMHAYECKOU
npupoasl  (CIIA)

1944 Taccep I. C. OTkpbITHE QYHKIIMOHAJIBHBIX PA3TUUYUN MEXKTY
OT/ICIbHBIMA HEPBHBIMM BojiokHamu  (CIIIA)

1944  Dpmangep k. OTkpbeiTHE QYHKIIMOHAIBHBIX PA3TUYUN MEXKTY
OT/ICIbHBIMA HEPBHBIMM BojIokHamu  (CIIA)



1947  KopuI.T. OrtkpsiTHe yTel (PepMEHTUBHOIO NPEBPAICHUS [TIMKOTCHA
B opranusme (CIIIA)

1947  Kopu K. ®. OrtkpsiTHE yTEH (P€pPMEHTUBHOIO NPEBPAICHUS [TIMKOTCHA
B opranusme (CIIIA)

1947  VYcait b. A. OTkpbITHE PO TOPMOHOB rUNo(pu3a B yIIIEBOJHOM OOMEHE

(ApreHTuHa)

1949  Monum A. K. HccienoBanus (yHKIMOHAIBHOW OpraHu3aiuu
POMEXYTOYHOTO MO3ra M pa3padoTKa XUPYPruuecKuxX Oorepanuil Ha HeM IIpH JICUCHUH
HEKOTOPBIX NMCUXUYECKUX 3a0oieBanuid (Ilopryranms)

1949  Xecc [I'ecc] B. P. UcciienoBanus (GpyHKIMOHAIBHOW OpraHu3auu
IPOMEXYTOYHOTO MO3ra M pa3pad0oTKa XUPYPruuyeCcKUX Oorepanuii Ha HeM IIpH JICUCHUH
HEKOTOPBIX NMCUXUYeCKuX 3a0oseBanuid (IlIBeiapus)

1950  Kengamn 3. HccnemoBaHust CTPOEHMS, OMOJIOTHYECKOTO U
TEPANEBTUYECKOIO JICHCTBUS TOPMOHOB KOPhI Haanmo4uedHUKoOB (CIIIA)

1950  Peiixmreiin T.  HcciienoBaHus CTpOCHUS, OMOJIOTHYECKOTO U
TEPANEBTUYECKOIO JICHCTBUS TOPMOHOB KOPhI HaanouedHUKoB (CIIIA)

1950  Xenu @.lccneqoBanusi CTpOEHUS, OMOJIOTMYECKOr0 U TEPACBTUUECKOTO
JEUCTBUSA TOPMOHOB KOpbl HaaoueuyHnkoB (CIIIA)



1953  Kpeb6e X. A. OTKpbITHE [UKJIA TPUKAPOOHOBBIX KUCIOT (1iuKia Kpebdca)

(BenukoOpuTanus)

1953  Jlunman @. A.  OTtkpbITHE KOPEpMEHTA A U €r0 PO B OOMEHE
BemecTs (CIIA)

1955  Teopemns A. X. T.  M3yuyeHue npuUpoOJIbl U MEXaAaHU3MA JICMCTBUSA
OKHUCIUTENbHBIX epMeHTOB  (I1IBErms)

1956  Kypnan A. ®.  Merop karerepuzanuu cepana (CIIA)

1956 Puuapnc JI. Meton karerepusanuu cepana (CIIA)

1956  ®opcman B. Meton karerepuzanuu cepana (I'epmanus)

1960  bener ®.  OTKpbITHE SBICHUS TPUOOPETEHHON UMMYHOJIOTHYECKOM
TOJIEPAHTHOCTH (ABCTpayIus)

1960  Menasap II. 6.  OTKphITHE SBJICHUS IPHOOPETEHHOM
HMMYHOJIOTHYECKOM TolepaHTHOCTH  (BenukoOputanus)

1961  bekemwu [[. WccnenoBanue pyHkumii BHyTpeHHEro yxa (CIA)



1962  Kpuk @. X. K.  VYcranoBinenue cTpykrypbl mosekyibl JIHK u ee posu B
nepenayde HacieacTBeHHOM nHpopmanu  (BennkoOpuTanus)

1962  Yunkunc M. Ycranosiienune cTpykrypsl MoJiekynbl JIHK u ee ponu B
nepeaayde HacjieacTBeHHOM nHpopmanu  (BenukoOpuTanus)

1962  VYorcon JIxk. /I. YcranoBinenue cTpykrypbl mosekyisl JIHK u ee posu B
nepenade HacieactseHHo nHpopmaruu  (CIIIA)

1963  Xakcou A. @.  HccrmenoBanvsi MOHHBIX MEXaHU3MOB, YYACTBYIOIIUX B
nepenade BO30yKI€HUSI 1 TOPMOKCHHUS HEPBHBIMM KjieTkaMu  (BenukoOputanus)

1963  XomxkunH A. JI. HccrmenoBanvs HOHHBIX MEXaHU3MOB, YYACTBYIOIIUX B
nepeaade BO30yKI€HHSI 1 TOPMOKEHHUS HEPBHBIMU KiieTkaMu (BennkoOpuTanus)

1967  Ipanut P.  HccrnemoBaHust PU3HOIOTHUECKUX U XUMHUYECKHUX
MexaHu3MoB 3peHust  (ILIBerust)

1967  Yonnp JIx. HcciaemoBaHust PU3HOIOTHYECKUX U XUMUYECKHUX
MexaHu3MoB 3peHust  (CIIA)

1967  Xapmnaiin X. UccinenoBanust PU3HOIOTHYECKUX U XUMUYECKHUX
MexaHu3MoB 3peHust  (CIIA)



1970  Axcenbpon /I>xk. OTKpBITHE U UCCIIEAOBAHUE MEIUATOPOB —
XUMHUYECKUX BEIIECTB, YYACTBYIOIIMX B Iepeaade U OJOKMPOBAHUU HEPBHOIO
umnyiabca  (CIIA)

1970  Kaun b. OTtkpbITHE 1 UCCIIETOBAHUE MEAUATOPOB — XUMHYECKHUX
BEIIIECTB, YYaCTBYIOIIMX B Nepeaadye U OJOKHUPOBAHUM HEPBHOIO UMITYJIbCA
(BenukoOpuTanus)

1970  DOinep [Dunep-XenpnuH] Y. o  OTKpBITHE U UCCIICTOBAHUE
MEIUATOPOB — XUMHUYECKHUX BEIIECTB, YUACTBYIOIIUX B MEpeaadye U OJIOKUPOBAHUU
HepBHOTO nMmIysibca (IIIBerus)

1971  Cazepnenn 3. Y. HccnenoBanne MEXaHU3MOB JAEHWCTBUSI TOPMOHOB
(CIIIA)

1972  Iloprep P. P. YcTranoBieHrnE XUMUYECKOU CTPYKTYPbI aHTUTE
(BenukoOpuTanus)

1972  Onenbman [>x. M. YcTaHOBJIEHHE XUMUYECKOU CTPYKTYPbI AHTUTET
(CIIA)

1973  Jlopenn K. HccnegoBanusi B 00J1aCTH HHAMBUAYIBHOIO U COIUATIBHOTO
MOBE/ICHUS >KUBOTHBIX(ABCTPHSA)

1973  TunbOepren H.  MccnenoBanus B 00JacTH MHAMBUAYAIBHOIO U
COIMAJILHOTO MOBEACHUS )KUBOTHBIX  (Hunepnanbr)

1973  ®pum K. don  HMccnegoBanus B 00JaCTH UHAWBUIYAIBHOTO U
COIIMAJILHOTO MOBEJACHUS )KUBOTHBIX  (ABCTpHS)



1974 e B K. P.MccinenoBanue CTpyKTYpHOU U (DyHKIIMOHATBHOM
opranuzanuu kjietku (benbrus)

1974  Knoa A. HcciienoBaHue CTPYKTYPHOU M (DYHKIIMOHAJIBHOM OpraHu3aliiu
rietku (benbrus)

1974  Ilanage JDx. D. HMccnegoBanue CTPYKTYpHON U (DyHKIIMOHAIBHOM
opranu3anuu kietku (CILA)

1977  T'mitmen P.  OTKpbITHSA, CBI3aHHBIE C CEKPELUEN MENTHUIHBIX TOPMOHOB
MO3ra, 1 pa3padorka metofoB ux omnpenaenenus (CIIA)

1977  Hlannu 3. B.OTKpbITUSA, CBI3aHHBIE C CEKPELUEN MIENTHUIHBIX TOPMOHOB
MoO3ra, 1 pa3padorka metofoB ux omnpenaenenus (CIIA)

1977  Snoy P. C.  OTkpbITH, CBI3aHHBIE C CEKPENUEN TENTUIHBIX TOPMOHOB
MO3ra, 1 pa3padorka metofoB ux omnpenaenenus (CIIA)

1979  Kopmak A. M.  Pa3paborka MeTo/1a ToMOrpaduu ¢ UCIOJIb30BAHUEM
OBM(CIIIA)

1979  Xayncowung I'. H. Pazpabotka meToga ToMorpaguu ¢ UCIOIb30BaHUEM
OBM  (BenukoOputaHus)

1981  Bugzen [Bucens] T. H. Bknaa B pazButre HeHpoDU3MOJIOTUM 3pCHUS
(IIBerms)



1981  Cneppu P. V. OtkpbiTusa B 001acTH (DYHKIIMOHAILHOM CIIEI[HATH3aluN
nonymapui rojiopaoro mozra (CIIIA)

1981  Xsrwoo6en JI. X.  Bxiana B pazBUTHE HEHPODU3UOIOTUN 3PEHUS
(CIIA)

1982  beprctpem C.  OTKpBITHS B 00JIaCTH NPOCTAIJIaHAUHOB U POJACTBEHHBIX
UM OMOJIOTHYECKHU aKTUBHBIX BemiecTB  (IIIBerust)

1982  Beiin JIx. P. OTKpbITHS B 001aCTU NPOCTANIAaHIWHOB U POACTBEHHBIX UM
OMOJIOTUYECKHU aKTUBHBIX BellecTB (BeaukoOpuTanus)

1982  CamyanbcoH b.  OTKpbITHS B 007aCTH IPOCTAIIaHIMHOB U POJCTBEHHBIX
UM OMOJIOTHYECKHM aKTUBHBIX BemiecTB  (I1IBerust)

1984  Epne H. K. Pa3paboTka KJIOHaJIbHO-CEIEKIIMOHHON TEOPUU UMMYHHUTETA

(BenukoOopuTaHus)

1984  Kenep I'. PazpaboTka OMOTEXHOJIOTMH MOTYYEHUS MOHOKJIOHAIBHBIX
aHTUTEN, 00pa3yeMbIX KJIETOUHbIMU ruOpunamu (I'epmanust)

1984  Munbiureitn C.  Pa3paboTka OMOTEXHOJIOTUH MOJTYUYEHUS
MOHOKJIOHAJIbHBIX aHTUTEN, 00pa3yeMbIX KJICTOUHBIMU ruOpuiamMu (ApreHTrHHA)



1985  bpayn M. C. PackpeiTrie MEXaHW3MA PETYIALMHA XOJIECTEPUHOBOTO
obmeHa B opranuzme (CIIIA)

1985  Tomucraiu /[k. JI.  PackpeiTe MEXaHU3Ma PETYIISIIINU
X0JIeCTepruHOBOr0 0OMeHa B opranusme (CIITA)

1986  Koan C. OTkphITHE U HcclieToBaHUE (PAKTOPOB POCTa KJIETOK U OPraHOB

(CIIIA)

1986  JleBu-Montanpunnu P.  OTKpbITHE U HCCIEI0BaHUE (PAKTOPOB POCTA
KJIETOK U OPTaHOB (MTanus)

1991 3akman b. HccnepoBanue (GyHKIMIA HOHHBIX KAHAIOB B KJIETOYHOMN
memOpane (I'epmanus)

1991  Hetiep [Heap] O. UccnenoBanue PyHKIMNA HOHHBIX KaHAJIOB B KJIETOYHOU
MemOpane (I'epmanus)

1992  Kpebc 3.  OtkpeiTue poiu pochopuinpoBaHusi OCIKOB Kak
PErYIMPYIOIIEro MEXaHu3Ma KiIeTouHoro Mmeradonuzma  (CIIA)

1992  ®umep 3. OtkpeiTHE poiu GochHOpUIUpOBaHUs OCITKOB Kak
PErYIMPYIOIIEro MeXaHu3Ma KieTouHoro meradonuzma  (CIIA)



1995  Bumayc 3. HMccnenoBaHue reHETUYECKOU PETYIISIIUY PAHHUX CTAIUI
aMOproHanbHOrO pazputus  (CIIA)

1995  Jlsrouc 3. b. MccnenoBaHne reHETUYECKOU PETYIISIIIUY PAHHUX CTAINI
aMOproHanbHOrO pazputus  (CIIA)

1995  Hrocnalin-gonapa X. HMccnenoBaHre reHETUUECKON PEryJIsSIIiA pAaHHUX
cTaauil sSMOpruoHanbHOTO pa3Butus (OPI)

1996  Hosprtu II. 3a oTKphITHE MEXaHW3Ma PACIIO3HABAHUS KIIETKAMU
UMMYHOM cucTeMbl opranusma (T -mumdonuTaMu), KJIETOK, HHPUIIMPOBAHHBIX
BUpPYyCOM (ABCTpaIHS)

1996  IlunkepHarenb P. 3a OTKpbITHE MEXaHM3Ma PACIIO3HABAHUS KIECTKAMM
UMMYHOM cucTeMbl opranusma (T -mumMdonuTaMu), KJI€TOK HHPUITMPOBAHHBIX BUPYCOM

(I Betimapus)

1998  Urnappo JI. OTKpbITHE pOJIM OKCHIA A30TA KAK CUTHAJILHOM MOJICKYJIbI B
PETYJISAIMUA CEPACYHO-COCYIUCTON CUCTEMBI, IPUBEIIEE K pa3padOTKe Mpernapara
«Buarpa»  (CIIIA)

1998  Mypag ®@. OTKpbITHE POJIM OKCHA a30Ta KAK CUTHAJILHOM MOJICKYJIbI B
PETYJISAIMUA CEPACYHO-COCYIUCTON CUCTEMBI, IPUBEIIEE K pa3padOTKe Mpenapara
«Buarpa»  (CIIA)

1998  ®ypurort P. OTKpBITHE POJIM OKCHA A30Ta KAK CUTHAJILHOM MOJICKYJIbI B

PETYJISAIMUA CEPACYHO-COCYIUCTON CUCTEMBI, IPUBEIIEE K pa3padOTKe Mpemnapara
«Buarpa»  (CIIA)



2001  Hepc I1. 3a oTkpbIiTHE 0CO00TO O€JIKa-KMHA3bI, TIOPOTOBOE COACPKAHUE
KOTOPOTO B KJIETKE SIBJISIETCS CUTHAJIOM JIsI Hadasla [UKJIA KIIETOYHOTO Pa3MHOXKEHHUS
(Mccaea0BaHus MEXaHU3MOB Pa3MHOXKEHUSI KJIETKH SIBJISIETCSI OU€Hb BAXKHBIM JIJIS
JICYEHUS 3JI0KaY€CTBEHHBIX HOBOOOpa3oBaHuii) (BenukoopuTaHus)

2001 Xant T. 3a oTKpbITHE 0COO0r0 OENIKa-KUHA3BI, IIOPOrOBOE COIEPKaHUE
KOTOPOTO B KJIETKE SIBJISIETCS CUTHAJIOM JIsI Hadaia [UKJIA KIIETOYHOTO Pa3MHOXKEHHUS
(Mccaen0BaHusI MEXaHU3MOB Pa3MHOXKEHUSI KJIETKH SIBJIIETCSI OUCHb BAXKHBIM JIJIS
JICYEHUS 3JI0KaY€CTBEHHBIX HOBOOOpa3oBaHuii) (BenukoopuTaHus)

2001  Xapryasmi JI. 3a OTKpBITHE T€HOB, KOHTPOJMPYIOUIUX KU3HEHHBIN [TUKIT
KJIETKU (MCCIEN0BAHUS MEXAHU3MOB PA3MHOKEHUS KIIETKU SBJISETCS OY€Hb BaXKHBIM
JUIs1 ISYEHUS 3JI0KAY€CTBEHHBIX HOBOOOpa3zoBaHuil) (CIIA)

2002  bpennep C. 3a OTKPBITHE MEXAHU3MOB T€HETUYECKOM PETYIALUA POCTA U
Pa3BUTHS OPraHOB U MEXaHU3Ma KJIETOUYHOU cMepTH  (BenukoOpuTanus)

2002  CancroH [Ik.3a OTKPBITHE MEXAaHU3MOB T€HETHUYECKON PETYIALMA POCTA U
Pa3BUTHUS OPraHOB U MEXaHU3Ma KJIETOUYHOU cMepTH  (BenukoOpuTanus)

2002  Xopsun P.  3a OoTKphITHE MEXAaHU3MOB T€HETUYECKOM PETYIALMA POCTA U
pa3BUTHS OPraHOB U MexaHu3Ma kietouHor cmeptu  (CIIIA)



2003  JlotepOep II. 3a pa3zpaboTKy METOJIOB SIIEPHO-MAarHUTHOTO PE30HAHCa
(AMP) miis ckaHupoBaHus BHYyTPEHHUX OpraHoB yvesioeka  (CIIA)

2003  Mbuchuinna II.  3a pa3zpaboTKy METOMOB S/IEPHO-MAarHUTHOTO PE30HAHCA
(SAMP) ns ckaHMpPOBaHUSI BHYTPEHHUX OpraHoB uesioBeka  (BenukoOpuTaHus)

2004  bak JI. 3a packpbITHE I'€HETHUYECKHUX MEXaHU3MOB OOOHSIHHUS YeJIOBEKa

(CIIA)

2004  Oxkcen P. 3a packpbITHEe T€HETHUECKUX MEXaHU3MOB OOOHSHHUS YeJIOBEKa
(CIIA)

2010 Onpapac P.  3a TeXHOJIOTrHI0 UCKYCCTBEHHOIO OIIOOTBOPEHMS 1n Vitro
(BenukoOpuTaHus)

2011 Creitnman Panb(d 3a OTKpbITHE IEHAPUTHBIX KIECTOK M M3YUYECHHUE UX
3Ha4YEeHUs 1)1 IpruoOpereHHoro uMMmyHutera  (CIIA)

2013  JIxerimc PotmaH 3a OTKPBITHE MEXAHU3MOB, PETYIUPYIOIIUAX
BE3UKYIISIPHBIN TPAHCIIOPT, ITIaBHYIO TPAHCIIOPTHYIO CUCTEMY HAIIUX KIIETOK
(CIIA)

2013  Pengu lllekman 3a OTKPBITHE MEXAHU3MOB, PETYIUPYIOIIUAX
BE3UKYIISIPHBIN TPAHCIIOPT, ITIaBHYIO TPAHCIIOPTHYIO CUCTEMY HAIIUX KIIETOK
(CIIA)

2013  Tomac 3r0moB  3a OTKPBITHE MEXAHU3MOB, PETYIUPYIOIIAX

BE3UKYJISIPHBIW TPAHCIIOPT, ITIABHYIO TPAHCIIOPTHYIO CUCTEMY HAIKUX KJIETOK
(CLIA)



2014  JIxon O'Ku@d3a oTKpbITHE KJIETOK, COCTABIISIONIUX CUCTEMY
MO3ULIMOHUPOBAHMS B ToJiIoBHOM Mo3re (CIIIA)

2014  Meu-bputrtr Mo3zep  3a OTKpBITHE KJIETOK, COCTABIISIIOIIUX CUCTEMY
MO3UIIMOHUPOBaHUS B Toj10BHOM Mo3re (Hopserus)

2014  DOpBapa Mosep  3a OTKPBITHE KIIETOK, COCTABISIOIINX CUCTEMY
MO3UIIMOHUPOBaHMS B ToJ10BHOM Mo3re (Hopserns)

2016 Ecunopu Ocymu  3a OTKpBITHE MEXaHU3MOB ayTodaruu (SmoHus)
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KomMmnrekCHbIU MHpaCTPYKTYPHbIU nNpoekT CoBrain —

HanpaBreH Ha co3JaHue Hay4YHO-BHeApeH4YeCcKou ceTu nabopartopuit no pa3paboTke TeXHONOrMn
pacluMpeHusi pecypcoB MO3ra YernoBeKa Ha BCeX YPOBHSAX 3a CHET ero MHTerpauuu ¢ TexHocdepomn
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* [OMONHUTENbHbIE
KOFHUTUBHbIE pEcypChbl Ans
noaen NOXMUNbIX U MOMoAbIX

Hevpodapma

\pecypcu BOCCTAHOBIEH-
) HbIX OPraHoB YYBCTB U
/ BOMOMHUTENbHbIE OpraHbI

Henpomenrex

* pEecypcCbl KOHLEHTPaLWK,
nosHaBaTenbHOW CNOCOBHOCTN,
obbema 3HaHum

\

\* pecypcbl KpeaTUBHOCTH,

HewnpopaseneyeHusi
6bICTpOTbI MbILUNEHUsA

MHMOPMALIMOHHbBIM MOTOKOM,
NPOTUBOCTOSHUSI EMY U €ro

HenpokommyHukaumum
cenexkumu 5

* pecypchbl rMbpuaHoro

HenpoaccucrteHr
MHTENNeKTa

PaspaboTaHbl NnpoTOKONbI U MHTepdencbl Nnepegaym u goctyna K
OaHHbIM, a Takke hopMaTbl JaHHbIX

MpoBepneH c6op AaHHbIX ansa 10 Teic. aeTen u 50 Tbic. B3poCnbix
lNMpoBeaeH aHanu3 cobpaHHOro MaccMBa AaHHbIX ANA
BbiABNeHus sabonesanun LUHC y neten u B3pocnbix.




COBpeMeHHbIe 3apy6e)KHb|e HauuOHallbHblIe U TPAHCHALUUWOHAJIbHbIE

MPOEKTbl N0 UIYHYHEHUIO MO3ra

1. Monekynbl

2. Knetku

3. Luto-
apXUTEKTOHWKA

4. 30HbI MO3ra

5. LlenocTHbI MO3r

YpoBHM UccnegosaHus Mo3ra

EBponeuckun Human Brain Project (HBP) (2012) HanpasneH Ha
PEKOHCTPYKUMID MO3ra nytemM mogenuvpoBaHusi 89 mnpa HEWPOHOB U UX
100 TPpUNNMOHOB CBA3EN C UCMOSb30BAHMEM KOMMbLIOTEPOB, Ha4YnHas ¢ 1-
ro HWKHEero ypoBHS nepegadn XMMUYECKUX U 3NEeKTPUYECKUX CUrHanos o
5-r0 BepxHero ypoBHS OCOOBEHHOCTEW MOBEAEHUss W BOCMPUATUS
yenoseka. [logxoa K uccnegoBaHUAM — CHU3Y-BBEPX.

AmepukanHckun npoekt BRAIN (2013) HanpaBneH Ha paspaboTky
TeXHomnormi Ans nony4eHns HoBoW WHopmaumm o YHKUMOHANbHOW
CTPYKTYpE€ MO3ra, HayuMHasi C BEPXHEro YpPOBHSA A0 HWKHEro YPOBHS.
leHepupyeT BigData ana HBP. lNoaxoa k uccnegoBaHnam — CBEpXy-BHU3.

AnoHckun Brain/MINDS (2014) HanpaBneH Ha uccrnegoBaHue CBSA3N
reHoma C TMOBeAEHUEeM, TMCUXUYECKUMU U HeWpoaereHepaTUBHbIMU
3aboneBaHuamMu 4enoseka (6onesHn AnbureviMepa, LWKU30PPEHMS,
aytuam). Mcnonb3yloTcs MeTodbl FeHHOW WHXeHepuu (paspylieHus u
BCTaBkM reHOB) Ha 4enoBekoobpasHbix obe3bsHax (MapTblllKkax).
MccnepoBaHus NpoBoAATCA Ha MonekynsapHom (1) n noBegeHyeckom (5)
YPOBHSX.

Kutanckuin China Brain (2015) HanpasneH Ha co3aaHue HeMpoMopdHbIX
CUCTEM, YYUTbIBAKOWMUX CTPOEHMEe Mo3ra 4yernoseka (ypoBeHb 2 U 3 -
KNEeTOK U UMTOapXUTEKTOHuKM). Paspabotka Al ana rpaxgaHckoro u
BOEHHOro NpUMeHeHus, Nog ynpasreHue YactHou komnaHum (Baidu).

Opyrue npoektbi: ENIGMA, Blue Brain Project, Allen Brain Atlas, Human
Connectome Project




High-performance neuroprosthetic control by an individual with tetraplegia

Andrew B. Schwartz, Bioengineering University of Pittsburgh. Lancet V 381 Feb 2013
Reach and grasp by people with tetraplegia using a neurally controlled robotic arm
John P. Donoghue Brown University, Providence Nature 485 May 2012
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B aBrycte 2006 rogaB aBrycte 2006 roga Ha4aTo co3gaHue
MaTeMaTU4YECKOU MOAENN rmnnokKamra KpbIChl.

K npekabpto 2010 rona K gekabpto 2010 roga nccnegosarenu
n3 Nucturtyta KOxHon KanndopHuu K gekadbpto 2010
roga nccrnenosartenu u3 MHctmutyrta HOXXHOM
KanndopHnm COBMECTHO C Komnseramum ns YHuBepcurtera Yamnk
dopecTt paspaboTtanu u nporectuposanu cxemy=PIol
3aMeHSIOLLYI0 rMnnokamn Kpbicbl. iccrneooBartenu cMmornu
3acCTaBUTb KPbICY 3arnoMuHaThb Te UK UHble aencTens. bonee
TOro, NPOTE3 rmrnokammna CMor ynyywmnTb CNOCOOHOCTM MO3ra
KpbICbl PN OAHOBPEMEHHOW paboTe C eCTECTBEHHbLIM
rMNNOKaMrom.

[Tlpodpeccop Teonop beprep npeaeBkyllaeT co3gaHune
MCKYCCTBEHHOIO rmnnokamna 4Yenoseka k 2025 roay [lpodeccop
Teopop beprep npeaBkyllaeT co3gaHne UCKYCCTBEHHOIO
rmnnokamna venoseka k 2025 rogy. Ho cHavyana Heobxoanmo
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4. MNpoTesnpoBaHMe rmnnoKamna

Theodore W. Berger
Professor

Biomedical Engineering
Viterbi School of
Engineering

HIPPOCAMPUS REPLACEMENT

Chip takes over the processing of nervous signals normally performed Dy the hippocampus

CROSS SECTION

Recording electrode array
“Tstens™ 10 neuron
ACTMALTY cOoming into the
hippocampus and feods
It 1o the chip

Neuronal Engineering,
2013

J. Neural Eng. 9 (2012)
J. Neural Eng. 8 (2011)

ELECTRODE

HIPPOCAMPUS O P

RAT HiPpPOCAMPUS




4. [poTe3upoBaHue runnokamna

Neuronal Engineering,
2013

J. Neural Eng. 8 (2011)
J. Neural Eng. 9 (2012)

AN

CA1l Predicted Firing
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