CEHCOPUKA

OOmas xapakKTepUCTUKa OPTaHOB YYBCTB.
Penenropel. Ix @yHKIMOHAILHAS XapaKTCPUCTHKA.

O0OpaboTKa CEHCOPHBIX. CTUMYJIOB HA YPOBHE
CIIMHHOI'O MO3ra, TaJamyCa ¥ KOpbl OOJIbIINX
IOy LIIApUH.

TakTniapHas 9YBCTBUTCIIbHOCTD.



OpraHbl- YyBCTB (CeHCOopHbIE CUCTEMDI)

Cencopnsle (110 U.11.11aB1noBY - ananuzamopnsvie) CUCTEMBI
BOCIIPMHUMAIOT U 00pa0aThIBatOT PA3APAKUATEIN CAMOM
PA3HOU MOJIAJIBHOCTH.

W3npeBiie BBIACISAIN Ramb OCHOBHBIX BUAORBYMYBCTBEHHOTI'O
ONIYIIEHMS: I71a3 - BUAUT, YXO - CJBIIINT, KOXKA = OHIYIIACT,
S3BIK - PAa3JIMYaET BKYC, HOC - OOOHSIET.

K yka3aHHBIM BbIII€ HEOOXOAMMO JOOABUTh KaK MUTHUMYM

CIEC mpu: CCHCOPHYIO CUCTEMY BOCIIPUSTHS MOJ0KCHUS TeJia,
€ro OTACIBbHBIX YACTEW B MPOCTPAHCTBE (IPONPUOPECIICIIIIIO);

MHTEPOILIEIIIUIO - HATUYKUE BO BHYTPEHHUX OpraHax
Pa3IAYHBIX PEHENTOPOB, BOCHIPUHUMAIOIINX JaBJICHUE,
PACTSHKEHUE, XUMUYECKUE PA3IPAXKUTEIIU;

O0JIEBYIO0 YYBCTBUTECIbHOCTh_(HOLMIICIIIIHIO).




OOWmnn-NPUHLMN CTPOEHNSA CEHCOPHbIX
CUCTEM

Hauunarorcss oHU peyenmopamu — HEPBHBIMU
OKOHYAaHHSIMHM YYBCTBUTECIbHBIX
(ap(pepeHTHBIX ) HEUPOHOB.

Tena appepeHTHBIX HEUPOHOB B pa3IAYHBIX
oraenax IITHC oOpasyrot si0eprvie ckontenus
(HE MEHEE TpeX):

a) B CHHHHOM MO3I€ WM CTBOJIC MO3ra,
0) Tamamyce,

B) B KOp€ OOIBIINX IIOJTYIIAPHU.



HasHa4yeHUe CEHCOPHbIX CUCTEM

OYHKIIMOHAJILHOE HA3HAYEHUE CEHCOPHBIX CUCTEM
MOYKET OBITH CBEIECHO K:

a) 3anycky pegiexcos, maKk Kak. OHU SGIAIOMCA
aghpepenmubim 36eHom peghiekmopHou oyeu,

0) cozoanuro owyuieHutl,

B) oOecneueHuro Hecneyupuieckou axkmueayu
I[HC,

I) noy4eHue uHgopmayuu om HeuHe20 Mupd.



DYHKLUNN CEHCOPHbLIX CUCTEM

IToctynaromue B [ITHC curnanabsl BHavane o0padaThIBalOTCs
(QHAIM3HUPYIOTCS, KOJMPYIOTCS ) TOATAHO, HAYWHAS C
pelenTopa U BIUIOTh 10 KOPBI OQJIBINNX MOTYIIAPUH.

B pe3ynbrare BO3HUKAET CYyObeKmueHoe OmpaxceHue
BHEIIHEr0O MUpPa U BHYTPEHHEN CPEJIbl OpraHu3Ma, TO €CTh
IPOUCXOJINUT ACKOJIMPOBAHME MOCTYNHMBIIETO CHrHaIa. A 3TO
CIIY>KAT OCHOBOM JIJ1s1 (HOPMUPOBAHHUS aJICKBaTHOIO
3(p(HEPEHTHOTO OTBETA (ITOBEACHUYECKOU PEAKIIHN).

[Io OTHOIIEHHIO K CEHCOPHBIM CTUMYJaM IIOBEACHUE
COCTOHUT W3 BOCHPHUATHUS U PEAKIIUH, BKIHOYAIOIIHNX:
OIIO3HAHME JACHUCTBYIOIIETO PA3APAXKUTENA, BOSHUKHOBEHUE
YyBCTBA U MOSBJICHUE MOTHUBALIMH, B COKpAILICHUU
CKEJICTHBIX MBI (IBUKCHUH ), IBMEHECHUHN (DYHKIIUI
BHYTPEHHUX OPTraHOB.

Hugpopmauua nepesooumces 6 owiyuienua moz0a, Ko2od
00X00um 00 KOpbvl 00bUIUX NOJIYULAPUIL.



OyHKUMN peLenTopoB

DOU3HOTOTNYECKOE HA3HAYECHUE peyenmopos
3aKJIFOYACTCS B BOCHPUITHHA PA3APAXKECHUSA U
IpeoOpPa30BAHMS €0 B IIOTOKHA HEPBHBIX
UMIIYJIbCOB.

B CBA3M ¢ TEM, YTO pa3aApaXUTEIIM BHEITHEW, NTH
BHYTPEHHEH CpeIbl HMEIOT CaMYIO0 Pa3HOOOPa3Hy IO
IIPUPO/TY, @ HEPBHBIE LIEHTPHI ' TIOHUMAIOT JIAIIb
OJIUH S3bIK - HepBHBIM uMnyibc (I1/]), To HanboIee
BAXKHOM M3 (DYHKIIUM PELIEIITOPA SBISICTCSA
IpeoO0pPa30BAHUE PA3IUIHON MOJAILHOCTH
pasapaxxenus B 11/, To ecTb koouposaruie.



CreundpnyHoOCTb peuenTopoB

B MexaHu3Me KoaupoBaHus HHPOPMAIIUY BaKHEHIITYIO
POJIb UTPAET CBOMCTBO CHENHU(UIHOCTH PENEenTOPOB. B
IIPOIECCE SBOIIOLMY MPOU30ILIa fMPPepeHIIMpOBKa
PELENTOPOB B IVIAHE PE3KOTO MOBBIIIICHUS
YyBCTBUTEIBHOCTH K KOHKPETHOMY Pa3IPaKATEIIO.
Oco0EHHO BBICOK YPOBEHb CHELUATITM3UPOBAHHOU
YyBCTBUTEIBHOCTH Y JTUCTAHTHBIX PELICIITOPOB.

PenienTop BOCIIpUHUMAET ''CBOM' aJCKBATHBIN
pPA3IPAXKUTEID, TAXKE €CIIM OH UMEET OUYEHb HU3KUN YPOBEHb
sHeprud. HanOonpineln 4yBCTBUTEIBHOCTBIO 001a1a€T
3PUTENILHBIN aHAIM3ATOP: PELENTOPHI I1a3a B YCIOBUIX
A0COJIFOTHOM TEMHOTBEI MOT'YT BOCIIPMHUMATh CBET C
sueprueii 1-10-7 - 102 Bt, To ecTs Ha ypoBHe AeiicTBUSA
1-2 KBaHTOB.
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Cymmauumsa Pl (nossinenue I1]1) B

NePBNYHOMYBCTBYIOLLIMX peLienTopax

a - Ipu OTCYTCTBUH pa3apaxkurens, b, ¢, d - 1ipu
BO3pPAaCTaHUH MHTCHCUBHOCTHU ACHCTBYIOIIECTO
PA3APAKUTEIIA.



IIpy MeXaHMYeCKOM BO3/1€MICTBUH HA KOKY;a TeM CaMbIM M Ha
HEPBHOE OKOHYAHHE, IPOUCXOAUT dehopmayus ero meMOpaHbl. B
pe3yJbTaTe B 3TOM YYaCTKe MPOHNIAEMOCTH MeMOpanbl A1 Na*

BO3pacTaeT.

IlocTynjieHre 3TOro MOHA MPUBOAUT K BOSHUKHOBEHHIO
penenTopHoro noresuuaaa (PII), odiiagarmero Bcemu
CBOMCTBAMM MECTHOI'0 MOTEHIAAJIA.

Ero cymmanus odoecnedynBaeT BOSBHUKHOBEHHE IOTEHIINAIA
nercreus (II/1) B cocennem nepexnare PauBbe. ToibK0 nmociie
3Toro I/l pacnpocTrpansiercsi HEHTPOCTPEMUTEIAbHO 0e3
YMEHbIICHUS AMILUIMTYAbI (IeKpeMeHTA).




BkrtoueHne BTOPbIX NOCPEAHMKOB B PELIENTOPHbIX
KNeTkax BTOPUYHOYYBCTBYIOLLINX PELIENTOPOB
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PeLienTopHble KNETKU

OTH KJIETKH Y€PE3 CUHANC KOHTAKTUPYIOT C OKOHYaHUEM
adpepeHTHOTrO HerpoHa. PenenropHbiil moteHumal (PII)
BO3HHUKAET B PELICNTOPHBIX KileTKaX. IlosBienue Pl
MIPUBOJUT K BBIJIECICHUIO COIEPKAIIETOCS B, HUX MEAUATOPA
M3 PELENTOPHOMN KJIETKHU B CHHAIITUYECKYIO MIEIb, KOTOpasl
PACIOJIOKEHA MEXKIAY PEHENITOPHOUN KIIETKON U OKOBYAHUEM
YYBCTBUTEJIBLHOIO HEMpPOHA. 1101 BiiMsiHHUEM Mequaropa
BO3HUKAET MECTHBIU, TAK HA3bIBAEMbIN, 2eHEepamopHbll
nomenyuan (1'11), KOTOpEIN 3aTEM IIPU CyMMAaIIMA
nepexoauT B 11/1, mpoBOASIIUICS IO HEUPOHY.

BTOoprH4YHOUYYBCTBYOIIMMH PELICITOPAMU SIBJISIFOTCS:
3pPUTEIILHBIN, CITYXOBOH, BECTHOYISIPHBIN, BKYCOBOM.



ApanTtaumna peuenTopoB
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AKTHBHOCTB PELEITOPA
HE MOCTOsIHHA, OHA
MECHSIETCSL.

AanTanysd —H3MeHEHUE
YyBCTBUTEIbHOCTH
pelenTopa npu JACUCTB
PA3JINYHBIX 110 CHJIE U
IIPOAOLKATEIbHOCTH
pa3apaKUTEIICH.



CNUHHOWN MO3T

Croma rocrymnaer
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AddpepeHTHbIE PYHKLIUU CMTUMHHOIO MO3ra

[locTymaromue B CHOHMHHOM MO3Tr  a(@EpEeHTHHIC
MMITYJIbChl  3I€Ch  MOLYT CIOYXKHUTh  HadajaoM
OTBETHBIX O6uzamenbHvix (3a- CUET CHHAIICOB C
MOTOHEUPOHAMH) WJIA Ge2emamuéHblX peghyiekcoe
(3a CYET CBSI3M C HEMpPOHAMU CHUMIATHYECCKOrO HIIM
[apaCUMIAaTHYECKOTO OTHCJIOB, HaXONSIIWXCS B
OOKOBBIX pOrax).

Kpome ToOro, Bouas uyepe3 3aJHUE KOPEHIKHM B
COMHHOM MO3I, 4Y€pe3 MOCPEACTBO BCTABOYHBIX
HEWPOHOB, 4@ YaCTUYHO M IPSIMO HE MOPEPHIBASICH,
IIOJHUMAIOTCS IO BOCXOAAIIMM IYTSAM B Pa3INIHBIE
CTPYKTYPbI TOJJOBHOI'O MO3Ta.






CTBOIT MO3ra
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CnUHHOMN
MO3r

Tanamyc

Creon
roNnoBHOIO
MO3ra

CTBOJI MO3ra, C OJJHOU
CTOPOHBI, SIBISIETCI TAKUM XK€,
KaK 1 CHUHHOM MO3T,
CE2MEHMAPHBIM OTICIIOM JUIA
YYBCTBUTEIBHOMN
UMOYIbCAi, IPUXOIAIIECH
CIOZa 10 COOTBETCTBYXOIIM
YEPEITHOMO3IOBbIM HEPBAM.

C npyrou CTOpOHBI, YEPE3
CTBOJI MO3Tra IIPOXOANT
BOCxos1as ahphepeHTans
OT CIIMHHOT'O MO3Ta, 4acTh
KOTOPOU 31€Ch IPEPHIBACTCS U
00pa3yeT CKOIJICHUE
HEHUPOHOB - A0pa.



CeHcopHbie PyHKLUMKM CTBOMAa MO3ra

Kpome Toro, B CTBOJI MO3Ta IIOCTYNAET UMITYJIbChI OT
3pUmMENbHOU U CJIYX060U CECHCOPHBIX CUCTEM, KOTOPHIE
3J1ECh HAUMHAKOT AaHAIU3UPOBATHCS. OHU MOTYT
y4acTBOBATh KaK B ()OPMUPOBAHUM MHOI'AX PE(ICKTOPHBIX
OTBETOB, TaK U UX KOHTPOJIE.

Croma e nmoctynaroT adpepeHTHBIC BOJOKHA OT
pPEENTOPOB BHYTPEHHUX OPraHOB I'PYIHON M OPIOIIHOM
MIOJIOCTH, IIOJIOCTH PTA, TPaXeH, TOPTaHM, IMUILECBOJA. JTH
ap(epeHTHI yU4aCTBYIOT B BBIIOJIHECHUH MHOKECTBA
pedrekmopuulx peakuuii BHYmMpeHHUX OP2AHOE HA
PA3JIMYHBIC PA3IPAKUTEIIM BHYTPCHHEH U BHEITHEH CPEIBI,
o0ecrneunBasi pEryJIsiuIo IbIXaHUs, KpOBOOOPAIIICHMS,
MAINECBAPEHUS U T.1.



Tanamyc

Tanamyc ABas€TCS CBOCOOPA3HBIM KOJIEKTOPOM CEHCOPHBIX
IyTEU, Kyla MOCTYHAKT IMMOYTH BCE BU/IbI
qyBCTBUTEIBHOCTH (HMCKIOYECHUE COCTABIISIET YaCTh
OOOHATEIBHBIX NYTEN, KOTOPHIE JOCTUTAIOT KOPBI OOJBIINX

[OJYIIAPUNA, MUHYS TaTaMyc).

B manamyce Be1ieisioT 0oaee 40 nap adep, 10AaBISIONICE
OOJIBIIMHCTBO KOTOPBIX ITOJIy4aeT apepeHTaurQ mo
Pa3JIMYHBIM YYBCTBUTEIBHBIM ITYTSAM. MexXay BCeMHU
HEMPOHAMU TaJlaMyCa UMEETCS IMMUPOKasi CETh KOHTAKTOB,
o0ecreunBaroNas Kak 00pad0TKy MH(MOpMAILUA OT
OTJACIBHBIX CIICIU(PUIECKUX CEHCOPHBIX CUCTEM, TaK M
MEKCHUCTEMHYIO HHTETPALIHIO.




CBAa3un gaaep Tanamyca

1. Cneuugpuueckue aopa nepexknwuenusn (peicyuHpic). ITHU
s/ipa moay4arT ad(pEepeHThI OT TPEX OCHOBHBIX CEHCOPHBIX
CUCTEM - COMATOCEHCOPHOU, 3PUTCIBLHOM, CIYXOBOU M
INEePEKIIOUal0OT HMX K COOTBETCTBYIONIMM 30HAM KOPbI
OOJIBIIIMX MOJTYIIAPHA.

2. Hecneueguueckue aopa. Ilony4daror adpGEpeEHTHL OT BCEX
OpPraHOB YYBCTB, a TaKKe€ OT PETUKYIAPHOU  (PopMaiiiu
CTBOJIa MO3ra, runorajamyca. Otcroma TIQCBUIAETCs
UMITYJIbCalldsi BO BCE 30HBI KOpPbI (KaKk K CEHCOPHBIM
OTZICJIaM, TaK ¥ K JIPYTHUM YacTsAM), a TaKKE K JIMMONYECKOU
cucTeMe (OTBETCTBEHHOM 3a SMOIMOHAJIBHOE ITOBCICHUE).
Ot o0Opa3oBaHMs TajllaMycCa BBIINOJHAKOT  (YHKIHH,
CXOJIHBIE C PETUKYJSIpHOW (popManuen CTBOJa MO3la, W
OTHOCATCS K €IMHOW PETUKYJISIPHON (DOpMAIX MO3ra.



CBa3n Tanamyca (0)

3. Aopa c accouyuamuenvimu hynkuuamu
(bunoreHeTMYECKHU HanoOojee Monoabie). IlomydaroT
aepeHTalMIO OT SIAep CaMOro Tajamyca,
BBIIOJIHSIOIIMX BBIICYKa3aHHbBIC CIICHU(PHUYCCKUEC U
Hecnenupuueckue GpyHkuuu. [locne npeaBapuTeabHOIO
aHar3a HHGOpPMAIUS OT TUX SJICP HAIIPABIAETCS K TEM
OTJIeJIaM KOPhI OOJIBIINX MOMYyIIapHii, KOTOPHIC
BBIIOJIHSIIOT aCCOLIMAaTUBHBIC (DYHKIIUU.

4. Aopa, ceazannvle ¢ MOMOPHBIMU 30HAMU KODbL,
peJieriHbIe HeceHCOopHbIe. OHM 1oy4aroT adhepeHTALNIO
OT MO3K€4YKa, 0a3aIbHBIX AACP NEPEAHETO MO3ra U
IIEPEAAOT €€ K MOTOPHBIM 30HaM KOPHBI, TO €CTh TEM
OTJI€JIaM, KOTOpPbI€ Y4aCTBYIOT B (DOPMHUPOBAHUM
OCO3HAHHBIX IBUKCHUM.




OyHKUMM Tanamyca

B Tanamyce 3akanuueaemcsa nooKopkosas oo0padomka
gocxooauux ajpghepenmuvix cuznanos. 31eCb MPOUCXOIUT
4acTUYHAs OLICHKA €€ 3HAYMMOCTH IS ‘OpraHu3Ma,
Oyarogaps 4eMy HE BCA MHPOpPMAIIU OTCIOAA OTIPABIISIETCS
K KOpe OOJIbIIINX MOIyIIAPUH.

B olieHKE 3HAUMMOCTH IOCTYIIHUBIIECH K TaJIaMyCy
apdepeHTanum 00JIbIIas POJab OTBOAUTCS NHTET PN
MH(OpPMAIIUU OT Pa3IUYHBIX CEHCOPHBIX CUCTEM, a TAKIKE
T€X OTACJIOB MO3Ta, KOTOPbIE OTBETCTBECHHEI 32 MOTHRALIMIO,
amsTh U T.1.

[TomaBisronias yacth aphepeHTANN OT BET€TaTUBHBIX
OpraHOB JIOXOAUT JHIIIb JI0 TalaMyca U K KOpe He
IIOCTYIIAET.
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OCHOBHbIE 30HbI KOPbI
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AccoLnaTtnBHbIE 30HbI KOPbI

B accouyuamuenuie 3011 KOpHI aAPECYIOTCS UMITYIbCHI OT
pPa3IUYHBIX PEIEHTOPOB Oarogaps 4eMy HOSBISETCS
BO3MOXXHOCTh 00JI€€ TOUHON M BCECTOPOHHEH OLICHKHU
KaKOT0-JIM00 CUTHAIa, ONPEACIICHUE IICHHOCTH U
OMOJOrMYSCKOM 3HAYUMOCTH €r0. 3/IeCh 3aBEPIHACTCS
(opMUpPOBaHME COOTBETCTBYIOIIMX ouiyuierun. lpuuem
OKOHYATEIbHOE ()OPMHUPOBAHUE OIIYIICHUMN IIPOUCXOANE
JIUIIB IPU COBMECTHOM ACHCTBUM CEHCOPHBIX U
ACCOIIMATUBHBIX 30H KOPHI U Psa BAXKHCHIIINX
OAKOPKOBBIX CTPYKTYD.

Ananu3z nocTynarnen nHPpopManun CIyKUT OCHOBOM
(OopMHPOBAHHUS MMPOTPAMM II€JICHAIIPABICHHOIO ITOBECICHMS.

C dyHKIHEH acCOLMAaTUBHBIX 30H CBSA3aHBI MPOIIECCHI
00yueHus 1 namamiu.
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AddepeHTHbIE NYTU KOXXHON YYBCTBUTENBLHOCTHU

1 - ocs3aHue, naBiIcHUE,
IIPOIIPHUOPELETIINSA,
2= 0oieBas u

TeMheparypHas
4yBCTBUTEJILHOCTD,

3 - 3a;1HUN
CIIMHOLICPEOCILISIPHBII;
4 - nepeaHu
CIIMHOLIEPEOCINISIPHBIN
yTH.




Afantaunsa TakTUMbHbIX
DELIENTOPOB

Cpean MEXaHOPELEOTOPOB KOKHU UMEIOTCS ObICHPO
U Meo1eHHo adanmupyrouwiuecsa peuenmopol. K
npuMepy, 01arogapsi CBOMCTBY aJanTaldy KO>KHBIX
PELEIITOPOB YEIOBEK BCKOPE MOCIIE ONCBAHMS
[IePECTACT 3aMeUYarh HAIM4YKME Ha ceOe onexkabl. Ho
CTOMUT "BCIOOMHMTB' O HEM, Kak Ojrarogaps
MOBBIIICHNUIO YYBCTBUTEIBHOCTH PELEIITOPOB, MBI
BHOBb HAYMHAEM OIIyIaTh ce0s "omeThiMu'" .



CermeHTapHaﬂ HYBCTBUTEJIBHOCTb KOXW




rPCXMCOADIU OCHSACMDbBIU
MU

MexaHo- 1 TEpMOPENENITOPLI KOKH, HAPSIY C
IIPOIIPHUOPELETITOPAMU MBIIIIIL, HO3BOJISIOT IIPABUIBHO
ROCIPOUmMb MPEXMEPHBIU OCA3AEMBIUMUP.

[ TaBHBIM UCTOYHHUKOM MH(OPMALUHU A5 TOLO CIIYKUT
pYKa, KOTJla OHA HAXOAUTCA B IBUKECHUH, IIPUKACAsICh U
olymbiBas npeameT. Hanpumep, 6e3 ABHKEHUS U
OLLYIIBIBAHUSA HEBO3MOKHO MPEACTABUTH TAKHEC KAYECTBA,
KaK KUJKWAN, KJICUKWH, TBEPAbIN, SJTaCTUYHBIN, ITIAJKAK U T.

1.
Oco0eHHO 3P PEKTUBHO 3TO IMIPOUCXOAUT IIPH KITATbITALAK

JIEBOM PYKOH (MH(pOpPMAIHS MOCTYIAECT B MPABOE
MOJYIIAPUE «XYT0KECTBEHHOE) ).




PacrnonoXeHne HEMPOHOB TaKTUIbHOW
YYBCTBUTENBLHOCTX B KOpe DOnbLUMX MosyLapum

B coMaroCeHCOpHOU KOpE
HEMPOHBI CIPYIITUPOBAHBI
B BUJIE 6ePMUKATIbHBIX
Kononok auamerpom 0,2 -
0,5 MM. 31€€h MOMXKHO
OOHApY>KUTh YETKYIO
CIICLIMAIA3ALIUIO,
BBIPAXKAONIYOCS B TOM,
YTO BCE KOJIOHKH CBS3aHbI C
OIIPEACIICHHBIM THUIIOM
PELEIITOPOB.




B ka)x10¥ HOJIOBHHE OOJIbIIMX ITOJYyIIapUi MO3ra B
KOPE B 3A0HEU UeHMPATbHOU U38UTIUHE UMECTCS
COMAaTOCEHCOpPHAas 30Ha (S). 3aech NpeacTaBpiIcHa
IIPOEKIIMA IMIPOTUBOIOJIOKHOM CTOPOHBI TEJIA C
XOPOIIO BBIPAKECHHONU COMAMOMMORUYHOCHIDBIO
(puc.). ComaroTonn4ecKas KapTra KOPBLIBIISICTCS
3HAYUTEIbHBIM HCKAXKCHUEM ITeprU(heprUM: KoxKa
Han00JICEC BaXKHBIX JIJISI YEIIOBEKA OTACIIOB = PYKyl
pTa (MMEIIMUX HAa nNepu(peprur CaMyr BBICOKYIO
[IJIOTHOCTH PEIENTOPOB) 3aHUMAECT OOJIbIIYI)
IJIOINAb.

B Kope nporucCXoauT 0CO3HAHUE ouLyiieHus. /s
3TOro OOJIBIIOE 3HAYCHUE UMEIOT
[IPEAMIECTBOBABIINE BO3ACHUCTBUS - HAYYECHHE.




