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HepBHAA CUCTEMA — 3TO COBOKYNMHOCTb CMELMAAbHBIX CTPYKTYP. OGbeAUHAIOLLAA U
KOOPAUHUPYIOLLOSA AEATEALHOCTb BCEX OPraHOB M CUCTEM OPTaHU3MA B MOCTOAHHOM
B3QMMOAEMCTBUM C BHELLUHEN CPEeAOH




OcHoBa 4yBCTB, 00yYeHUs, NamsATy

OcHOBa NCUXUYECKON AEATENbHOCTU YenoBeka




DYHKLUMU HEPBHOM CHUCTEMBI

1. O6ecne4YymMBaeT COrAQCOBAOHHYIO paboTy BCcex
OPraHOB U CUCTEM OPraHU3MA

2. OCyuw,eCTBAAET OPUEHTALMUIO OPraAHU3MA BO
BHELLUHEHN CPEAE U NPUCNOCOOUTEAbHbIE PEAKLLUH
HO €€ U3MEHEHM.

3. CocTABASET MATEPUAAbHYIO OCHOBY NCUXUYECKOH

AEATEAbBHOCTMU: Pe4b, MbILUAEHUE, COUUAAbHOE

NOBEAEHMUE.

HepBHaﬂ TKaHb M HEUPOHDI
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HepBHas TkaHb

& T« z
HeilpoH! (HepBHbIe // = — 1‘; S Heipornus (onopHeble,
) / T~ ;,  lsaHHOBCKMe KneTky)
Bocnpustie, npoBefeHue, '\:ﬁ . \\T_
obpaboTkamHopmaumy >

Tunbl HEMPOHOB (MO hYHKLNAM

YyBcTBUTENbHLIE (CEHCOPHbIE,
acdpepeHTHbIE)

MpoBoasAT MHchopMaLto 06 ou.l,ymeHl Sy ks AHanusvpyoT UHgopMaLnio 1
(Mmnynisc) oT MoBepXHOCTY Tena U™ 5 BbIpabartkIBaloT pellenvie
BHYTPEHHMX OPraHoB B MO3F

Ulsannosckan  Vsea

Kaemna

: " HpOBO,EI,FIT MMMy JbC (KOMaHﬂbI) OT IOJTOBHOIO U CrMHHOIO Mo3ra
Mumozanapua e KO BCEM pa6OLWIM OopraHam




HepBHas cuctema

Comatunyeckass HepBHas
LleHTpankbHas HepBHas

cucrema

[onoBHOM m

cucrema

cycTeMa (aBTOHOMHaS)

HyBCTBUTENEHEIE U YacTb HepBHOM cUCTEMBI,
[ABUraTenkHLIe BOMOKHA PerynUpylolLas [esTeNLHOCTE
BHYTPEHHUX OpraHoB, Xenes, cocy/10B,

HeucyepUeHHbIX U HEKOTOpPbIX
MCYepYEHHbIX MbILIL, a TaKkKe
ynpasnstowas npoueccamn obmeHa
BeLecTB.

Ha npoTsxeHnn nytu
BOJIOKHa He NpepkIBatoTcs

WHHepBaLus onopHo-
ABUraTesiHoro annapara,
KOXM

Cumnarunyeckas I'IapacumnaTutlecKaﬂ
HepBHasa cuctema HepBHasa cuctema

LIBrxKeHus, KOTOpbI€e obecneynBaloTCs COMaTUYECKON HepBHOVI cucTemomn, OCYyLLEeCTBJIAOTCH
NocpencTBoM corsiacoBaHHbIX [AeWUCTBUN OTAENbHLIX ABUraTesibHbIX eAuHNUL (rpynn MbILWEYHbIX
BOJIOKOH, KaXaas N3 KOTOpPbLIX UHHEPBUPYETCHA OOHUM MOTOH&I?IpOHOM




Knaccndpumkauma no pyHKLMOHA/IbHOMY NMPU3HAKY

/HepBHaﬂ CMCTeMa\

ComaTtunyeckas BereratuBHas ( )
l £
o cnMnaTn4yeckas "ﬂ’{& %

napacunMmnarn4yeckKkas /

MeTacumMnaTnyeckas

CBsA3b OpraHn3mMa c oKpyarowen
cpenom:
PaboTta opraHoB 4yBCTB, KOXM,
CKeneTHOM MyCKynaTtypbl

PaGoTa BHYTPEeHHUX OpraHoOB:
cocyAabl, Xenessbl,
cepaeyHas mbiwiya




NepudepmnyecKkaa HepBHasA cucTema

HepsHble okoHYaHUA
(MmecTa coegnHEeHUN HEPBHbIX BOJIOKOH C
3NeMeHTaMM Pa3INYHbIX TKAHEN OpraHM3ma)

T T ~

Hepsbi

HepsHeble y3nebl

CuHancel - FlepeaatotT MMnyabC 0T OAHON HEPBHOM
KNETKU K APYroun.

AdodepeHTHble (peuenTopbl) - MepeaatoT MMNynbC
OT MecTa AelcTBmA GaKTOPOB BHELIHEN U
BHYTPEHHEW cpeabl K HEPBHOWN KNeTKe.

12 nap 4yepenHo-
MO3roBblX HEPBOB,
31 napa CAUHHO-

MO3roBblX HEPBOB.

3. 3ddekTopHble (3dpdeKTopsbl) - NepeaaoT MMNYAbC
OT HEPBHOW KNETKMU K KNETKaM APYrux TKaHEN.




HeupoH - HepBHaA KJieTKa b7
AeHapUT - KOPOTKMK OTPOCTOK HEMPOHa ~
AKCOH - AJIMHHbIXA OTPOCTOK HEMPOHA
Heuporausa - BcnomorartesibHas TKaHb
HepBHOEe BOJIOKHO - HEPBHbIX OTPOCTOK,
oAeTbi MMEeZIMHOBOM 060/104KOM
CuHanc - MecTo KOHTaKTa MeXay HEMPOHaMM /i & g
HepBHbIM y3e/ - cKonieHe TeJ1 HEMPOHOB
HepB - Ny40K O/IMHHbIX OTPOCTKOB HEPBHbIX AT SN
KJ1eTOK . | [
Cepoe BelecTBO - CKOMNJIEHUE Tes1 HEUPOHOB
bejloe BelWECTBO - CKOMJIEHWE OTPOCTKOB
HEeMpoHOB

PeuenTtop - YyBCTBMTE/IbHOE HEPBHOE
OKOHYaHue

Onpeaesivm noHATUA!l!




CTpoeHMe HeEMpOHa

HenpoH - HepBHasa K/eTKa



arsienes
5.




Yto Taxkoe HeupoH?

* HeMpOH — 3TO CTPYKTYpHO-
(pYHKUMOHaIbHAA e AUHMLLA HEPBHOM
CUCTEMbI.

« JTa KJIeTKa MMeeT CJI0XKHoe CTpoeHue,
BbICOKO CrneLuaM3mpoBaHa U no
CTPYKTYpe COAEepXMUT A4p0, Teso
KJIETKM U OTPOCTKM.

B OopraHnime 4yeJioBeka HaCHYnUTbiBaeTCA
6onee cTa MUNTMap4oB HENPOHOB.




- 1 y » HenpoH cocTomT U3 Tena
OTpocTkKU HeupoHos  x anameTpom ot 3 o 130

AN

x MKM, coaep:Kalliero agpo
(c 60/1bLUIMM KOIMHECTBOM

HEHPOHbI AAepHbIX nop) U

opraHenbl (B TOM Ynucne
\ CU/IbHO pa3BMUTbIU
wepoxoBaTbii AP ¢
M ﬂbTHﬂOﬂﬂ,Hble YHUNONADHbIE aKTMBHbIMM PUGOCOMaMM,

annapat Nonbaxu), a
(1aKCOH, MHOro Zexgpuros)  ( laKCOH bvmonapHbie TaKKe U3 OTPOCTKOB.
(1aKcow, 1 pexgpur)

* BoigensawoT aBa BUAa
OTPOCTKOB: A€HAPUTbI U
aKCOHbI.

— O06LIYHO ANUHHLINA OTPOCTOK, NpucnocobneHHbIV ANa nposeaeHUa Bo3byxaeHus
OT TeNla HeUpoHa.
— KaK Npasuno, KopoTkue U CUSMbHO pa3BeTBSIEHHLIE OTPOCTKU, cRyXalme
rNaBHLIM MecTom ob6pa3oBaHUa BAUAIOWMX HG HEUPOH BO36YXAaroWUX U TOPMO3HLIX
cuHancoB (pasHbIe HeUPOHLL UMelOT pas3nUuYHOe COOTHOLWeHUE ANIUHLL aKCOHAa U
ACHAPUTOB).
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OTpOCTKU HeupoHosB

» leHApUTbI AeNATCA AUXOTOMUUYECKU, aKCOHbI }Ke
AAlOT Konnatepanu.

* B y3nax seTBneHuA 06bIyHO cocpenoToyeHbl
MUTOXOHAPUMN.

e leHApPUTbI HE UMET MUENTMHOBOI 060/104KM,
AKCOHbI YXe MOTYT €€ umerb.

* Mectom reHepauuu Bo36yxaeHua y 601bLLIMHCTBA
HEWPOHOB ABNAETCA aKCOHHbIN XOJIMUK —
obpa3oBaHMe B mecTe OTXOXKAEeHUA aKCOHA OT Tena.

* Y BCceX HelpOHOB 3Ta 30HA Ha3bIBAETCA TPUITEPHOM.
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MuenuHusuposaHHoe HepsHoe BOSIOKHO

Dendrites

Cell nucleus

AL e
L ,

Cell body

Myelin sheath

MuennHosana o6on0uKka —
3NeKTpounsonunpyowwan 060104Ka,
NOKPbIBAOLLAA aKCOHbI MHOTUX
HeillpoHoB. MnennHoBylo 060104KY
06pa3yloT rnanbHble KNETKU: B
nepudepuyecKkon HepBHOM cucteme —
LLIBAaHHOBCKUE KNEeTKU, B LLeHTPaIbHOM
HepBHOU cucteme —
O/IUrOAEHAPOUUTDI.




PopmuposaHue =
MUESNTUHOBOWU 060NOUKU e

=

* MuenuHosana o6onouka i ko
dopmupyeTtca U3 N10CKOro |
BbIPOCTAa TeNa rMMasibHOM
KNEeTKU, MHOTOKPATHO

obopaumnBaloLLero akcoH
noao6HO U30N1ALMOHHOM
NeHTe.

LluTonnasma B BbipocTe
NPaKTUYECKU OTCYTCTBYET, B
pe3yabrate 4Yero Mme/IMHOBasA
ob6on0uKa npeacrasnser
cobou, no cyTn, MHOXXecTBo
CNOEB KNETOYHOU membpaHbl.




HemuenuHosoe BONOKHO

L1Bbe3mAKOTHble HepBHbIE BO/IOKHA
NOCTPOEHbI NPUMUTUBHEE, HEXKENN
MSAKOTHbIE HEPBHbIE BOJIOKHA.

LB coctaB 6€3MAKOTHOro HEPBHOTO BOJIOKHA
BXOAAT OT 7 A0 12 OTPOCTKOB HEPBHbIX
KNEeTOK, KOTOpble BAaB/NIeHbl B LUBAHHOBCKYIO
KNETKY U OKPYXXeHbl N1a3maieMMom
nocneaHem.

L CHapy»xu 6e3maKoTHOe HepBHOE BOJIOKHO
NOKPbITO TOHKOW COeAUHUTENIbHOTKAHHOM
6a3anbHO membpaHoiA.




| -OCHOBHOWM KOMMOHEHT, U3 KOTOPOro nocCTpoeHa HepBHaA cnMcrema. I

BocnpuHUMatOT pasapakeHune, NpUxoaaT B

COCTOsIHME BO3DYXKAeHUA 1 nepeaatoT MeX Ay HeMpoHamu.
HEepPBHbIN MMNYbC. BbINONHAT ONOPHYIO, Pa3rpaHUYUTENbHYIO,

TPODUYECKYIO, CEKPETOPHYIO U 3aLLUNTHYHO
GYHKUMN.
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KneTtkn, 3ano/HAOWMe NPOCTPAHCTBO




{b) Motor
neuron

{a) Multipolar
interneurons

Dendrite Dendrite
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{c) Sensory
neuron
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HeWnpoHbl No pyHKUMAM

YyBCcTBUTENbHbIE, CEHCOPHbIE (addepeHTHbIe).
[MPMHUMAIOT M NepeaaroT MMNYAbCbl OT OPraHOB
yyscTe B8 LUIHC.

ABuUratenbHble, UCNONHUTENbHbIE (3P PEeKTOpPHbLIE,
MOTOPHbIe). HecyT curHasnbl, BbIXOASALLME M3 TOIOBHOTO
WU CMUHHOIO MO3ra K UCMNONHUTENbHbIM OpraHam.

BcTtaBouyHble (MpomeKyTouHble). [lepeaatoT cMrHabl C
OAHOW KNETKU Ha Apyryto.




CuHanc
s* CuHanc — mecTo KOHTaKTa mexKay
ABYMA HEMPOHAMU UIU MEXAY HEUPOHOM
U nosy4yawLlen curHan apPpeKkTopHomn

K/IeTKOM. — T =St
s CAYXKNT ANA nepeaaym HEPBHOro ||
UMNY/1bCa MeXXay ABYMSA KAeTKamu, -
NPUYEM B XOA4Ee CMHAaNTUYECKOW Nepeaun .~
aMnUTYyAa U YacToTa CMrHaa MOryT \;‘2; \
peryinpoBaTbcs. o



TTposeaeHue HepsHOro umnysnbca

action potential propagation

7

resting potential

outside<

-

V4

resting potential  putside

@ inside=

resting potential

QHepBHbIM UMNYILC, BOJIHA BO36Y KA EHMA,
pacnpocTpaHAKLWAACA N0 HEPBHOMY
BOJIOKHY, B OTBET Ha pa3jpakeHue
HEMPOHOB.

UO6ecneunBaet nepeagavy MHpopmMaumm ot
pPeLenTopoB B LLEHTPa/IbHY0 HEPBHY O
CUCTEMY U OT HEE€ K UCNOJIHUTEJIbHbIM
opraHam (MblwLaM, ¥KenesaMm).

UlNpoBepgeHne HepBHOIro MMMy/ibCa
00YyCNOBJIEHO CMOCO6HOCTbIO MEMOpPaH
HEeUPOHOB U3MEHATbL CBOM
3/IeKTPOXMMHYECKMU NOTEHLMA.

QOMekHeupoHHasa nepegaya HEpPBHOro
UMMyJibCca NPOMCXOAMT B 061aCTH
cuHancoB. CKOpocTb NpoBeAeHMA HEPBHOIO
umnyabca ot 3 go 120 m/c.




— OTBETHAadA peakumsa opraHu3ma, Ha nosiy4YeHHoe
Pednekc pasfpaxeHne, KOTOPoe PErynupyeTcs u
KOHTPONUpyeTcsa HEPBHOWN CUCTEMON

OcHoBa pediekca — PedNEKTOPHas Ayra.
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HEPBHbIE NMMNYI1bCbI NMPY /

ocyLlecTerneHne pednekca. 1

HepBHblﬁ UMIyJIbC 3/IeKTpUYecKas BosiHa, beryuwas rno | ' ‘
HePBHOMY BOJIOKHY. /
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BeretatnBHas HEPBHAA CUCTEMa

BrinsHue Ha cuMnaTnyeckas napacuMnaTuyeckas
OpraHbl
3payku pacwupser cyxaet
cepgue YBenuuuBaeTt putM U cuny | 3amMenrnseT puTM, YMeHbLIaeT
COKpal,eHUun CUIy COKpaleHUH
rierkmye Pacwupsietr OpoHxu, CyxaeT OpPOHXU, yMEeHbLUaeT

yCUrinBaetT BeHTUNAUUNIO

BEHTUNALUIO

KpoBeHOCHKIe

CyxaeT cocyabl, NOBbIWIAET

NMopaepxnBaeTt TOHYC,

cocyabl AaBrieHne NMOHMXXAET AaBrieHne

KMLWEeYHUK YMeHbLlaeT nepuctansTtuky | YCurniuBaeTt nepuctanbsTUKy U
U COKOoOTaEereHne COKOoOTAerieHue

MOYKM YMeHbLlaer YcunuBaet movyeobpa3oBaHue
MoYyeoOpa3oBaHue

Xernes3bl Bbibpoc agpeHanuHa




Pedonekc. PecpnekTopHasn ayra

Pegnekcom Ha3bieaemcsi omeemHas peakuusi op2aHu3Ma Ha pa3opakeHue
yyecmeumersibHbIX o6pa3oeaHull — peuenmopoe, ocyuwiecmersisiemasi npu
y4Yacmuu HepeHoU cucmembl Peuentopbl 06naaaloT BbICOKOMN
YyBCTBUTESIbHOCTbIO K cneuniuruyeckum Ona HUX pasgpaxuTtensaM v npeobpa3syor
MX 3HEepPruro B Npouecc HepBHOro Bo30yxaeHus. Pednekcbl OCyLLEeCTBIAOTCS
Gnarogaps HanMuUK0 B HEPBHOW cUCTeMe peghrieKmOopHbIX dy2




Pedonekc. PecdpnekTopHasn gyra

NMpukocHOBeHME PyKHM K
ropsyemy npegmeTty cosgaet
doneBoe oLwyLeHue u
Bbi3blBaeT oTAepruBaHue
PYKU. BoneBble curHansi oT
peLenTopoB nonaaaroT B
CNMHHOM MO3I U NepeparTcA
BCTaBOYHbLIM HepoHaM. Te B
CBOIO ouepenb BO3OyxparoT
MCNOSHUTENbHbIE HEMPOHBI,
nocbinarwme KomaHagy K
MbiwuaM pyku. Mbiwubi
COKpaujaroTcs, N pyka crubaercs.

PednekTopHaa ayra — nyTe N0 KOTOPOMY NPOXOAUT HEPBHLIN UMNYNLC NPy pedinekce.
B pecdnekTopHOMN Aoyre pasnuyaloT 5 anemMeHToB: 1 — peuenTopbl, 2 — YyBCTBUTENbHbIN
HEeMUpPOH, 3 — HEPBHbIN LIeHTP, 4 — ABUraTeNbHbIA HENPOH, 5 — UCNONMHUTENbHbIN OpraH.




Buabl pecpnexkTopHbIx ayr

4——"/__. ‘—\\—-)-

cOMaTnyeckKkue BeretatTuBHbIe
(obecneqyusaroyme [BUXEHNE ___(perynupyrowmne QyHKUMM BHYTPEHHUX
CKENETHbIX MbilL, OpraHoB v TOHYC COCyA08;
MEPEKYEHNE Ha ABUra- NEPEKNIOYEHNE Ha ABUraTeNbHbIe
Te/bHbIE HelpoHkl B UHC) HeupoHe! BHe UHC - B raHrnusx).

Buabl pECIJﬂEKTQpH biX Ayr
-(———‘/’ _\\‘*—»

AYr1 YCNOBHbIX pednekcos Ayrn 6e3ycnoBHbIX penexkcos

Buabl peneKkTopHbIX gyr
ABYXHENPOHHbIE TPEXHEeNPOHHbIEe NOSIMHEUPOHHbIE




Be3ycrnoBHble U YCINOBHLIE pecneKchbl

nnnnn
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[Ana ocywecTBneHUA BpOXAeHHOro pedrekca YcnoBHbIe pedoneKkchl

OpraHu3m MMmeeT rotoBble pedrieKTopHbIe AYyru. np|/|06peTa}OTCFl B pe3yJibraTte
MoaToMy Ans Ux ocywwecTBIeHUA He TpedyeTcs )KU3HEHHOrO ONbITa,
HUKaKUX OCOObIX AOMONMHUTENbHbIX YCITOBUM, Koraa ansi STOro BO3HUKAKOT
BOT NO4YeMy OHU NMONYy4YUriu Ha3BaHUe 6

6e3ycrioeHbIX pedisIeKCo8. HEOOXOAUMbBIC yCITOBUA.

Hanunumne pednektopHon oyrm — HernpemMeHHoe ycrioBue
Ans peanusauum pedriekca, HO OHO He rapaHTUPyeT TOYHOCTU €ro BbINONTHEHUS.




Pedonekc. PecdpnekTopHasn gyra

Hanuuune pednektopHom gyrn —
HernpemMeHHoe yCcnoeue Ans
peanusagumn pegrekca, HoO OHO He
rapaHTUpyeT TOYHOCTU Ero
BbIMOJTHEHUS.

Tem He MeHee, HEPBHbIN LIEHTP
AaHHOro pedoriekca MmMeeT
BO3MOXHOCTb KOHTPOSiMpoBaTh
TOYHOCTb BbINMOJSIHEHUNSA CBOUX
KOMaHz,. 3T CUrHanbl BO3HNKAOT
B peuenTopax, pacrnosfioXXeHHbIX
B CAMWX UCMOMNMHUTENbHbIX
opraHax.

HepBHbIN LLEHTP NO «0bpamHbIM C8s35M» NonyyaeT nHpopmavmo ob
OCODEHHOCTSX OCYLLECTBNEHNA pedoriekca. Takoe yCTpoONCTBO NO3BONAET
HEPBHbLIM LIEHTpPaM B criydae Heobxo4MOCTH BHOCUTbL CPOYHbIE
N3MEeHeHNs B paboTy NCNONHUTENbHbIX OPraHoB.




LieHTpanbHas HepBHan
cucrema (LLHC) cocrour us
FONIOBHOTO W CNUHHOTO MO3ra 1
oTBevaer 3a obveauHeHne,
06paboTKy U KOOPAUHALMIO
CeHCOPHOIA MHdOpMaLUK 1

ABUrateNibHbIX KOMaHA.

Nepudepunyeckan HepBHan
cucrema
Mepudepnyeckan HepBHas
cucrema (NMHC) sxnovaer 8
cebs BCe HePBHbIE TKaHW 3a
npeaenamu LIHC.

©

CeHcopHbie Hepsbl NMHC

©

0O6paboTka MHpopmauum 8
UHC Bknoyaer B ceba ee
obveauHeHve u
pacnpegenexve.

O AsurarensHblie Hepsbl NMHC
nepeaaoT (ABMrarenbHbie)
Komauasl LUHC
nepudepruyeckum TKaHAM 1
oprasam.

AoHocar B LLHC uudopmaumio
OT peuenTopoe B
nepupepruyecKux TKaHaX v HepBHan cucrema obecneunsaer
opraHax.

Comarnueckue peuenTopsl
OTBEYAIOT 38 OWLYWEHUA
HAXOXACHWA B
npocrpancree,
NPUKOCHOBEHMWIA, AaBNCHUA,
6onu 1 Temneparypasi.

BucyepansHoie
peuenTopbl
KOHTPOAMPYIOT
pabory BHyTPeHHUX
Opra1os.

Comarnueckan ABTOHOMHaR HepBHan

cucrema ABTOMATUYECKYIO
KOHTpOAUpyer Perynauuio rnaakux
COKpauweHua MBbILL, CepAeYHON
CKeNeTHbIX MbILWUbI ¥ XXMPOBBIX
MblLL. TKaHel.

Cneuynduueckune
PeuenTopbl OpraHos

YBCTR OTea ImOTa® «Fnaagxkme mbiwuysl
BOCNPUATHE 3anaxa, CKeneTHble «CepaeuHan

BKYyCa, a TaKxke 3a MbiLL
3penue, pasHosecue o ML
 cayx. *)KupoBbie TKaHn

© Pearson Education. Inc. /RN I8 () PeuenTopbi - 370 UyBCTBUTE/IbHbIE O6PA30BAHUA, (s) SddexTopbi 370 UCNONHUTENbHbIE

Nepesoa vk combiovk

WAKM BHYTPeHHel cpeae.

KOTOpbIe PerucTpupyioT U3MeHeHUA BO BHeLHen OpraHbl, YbA ACATE/NILHOCTE MEHACTCA B

OTBET Ha KOMaHAb! HePBHOW CUCTEMBI.




