


BereratuBHas

HepBHas cucrema
 CuMnaTuyeckasa HepBHasa cuctema

* [lapacumnaTtuyeckasa HepBHas
cucrtema

 MeTacumnaTuyeckas (3HTepanbHas)
HepBHasA cUcTemMa




* B OObLIYHLIX YCNTOBUSAX BHYTPEHHUE
OpraHbl B CBOEU AEATENIbHOCTH
aBTOHOMHbI (HE NOOYUHAKOTCA BOse
yerioBeka);

X peATenbHOCTb NpoOTeKaeT
HenpepbIBHO, AaXe BO BpeMS CHa;

* B NnpOoTUBONONOXHOCTbL 3TOMY,
AEeATEeNIbHOCTb NONnepeYyYHo-nosIocaTou
MY CKynaTypbl KOHTpONuMpyeTcs
CO3HaHUEM, T.e. ABNSAeTCH NPON3BOSIbLHOMN.




XapakmepHbIM cmpykmypHbIM omauyuem BHC om
coMamu4ecKou siesissiemcsi Hanu4yue oeyx
nepugepuyeckux HeuUpoOHOe - NPeraHrriIMoHapHoro u
NOCTraHrnMMoHapHoOro, KOTOpPbIN NpeacTaBnseT cooon
aHanor MOTOHenpoHa, BbIHECEHHbIU Ha nepudepuro, 3a
npenernbl CMUMHHOIO Mo3ra.

B cumnarnyeckon BHC 3TOT HEMPOH pacrnonoXxeH B
raHrnuu, B napacumMnaTrnyeckomn - UHTpamyparnbHoO, B
CTEHKe MHHEepPBUPYEMOro opraHa.

B nocnegHee BpeMs KpoMe yKa3aHHbIX OBYX OTAESIOB B
coctaBe BHC ctanu Bbiaensatb ewe oauH -
MeTacuMmnaTrn4yeckyro, unm antepuHosyro BHC,
npencraBrieHHYH KOMIMIIEKCOM UHTPaMyparbHbIX
HepBHbIX 0Opa3oBaHUMN B KMLIEYHUKe, obecrieunBarowem
CIIOXXHY KOOpAUHALUMIO rMaaKOMbIl €YHbIX 3JIEMEHTOB
KWL e4YHMKaA NP OpraHu3auum ero MOTOPUKU U
nepucTanbTUKW.
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OTnnyunsa BereTaTUBHOMU U
comatunyeckoum HC

* 1. Hannyue nperaHrnMoOHapPHOro u
NOCTraHrnMoOHapHOro HeMpoHa B cocTtaBe
pecdnekropHou ayrn BHC.

« 2. llepepe3ka nepegHUX KOPELWKOB CMUHHOIO
MO3ra Bbi3bIiBaeT pa3fiuyHbie U3BMeHeHUA B
adpdepeHTHOM YacTu COMaTUUYECKOU U
BeretTaTUBHOU AOyru.

B comamu4yeckou — nepepe3Ka Bbi3biBaeT
pa3obLieHue Teria MOTOHeMpPOHa C ero akCoOHOM,
4YTO NPUBOAUT K AereHepauum nocnenHero u
Pa3sBUTUIO B TKAHAX MUHHEPBUPYEMOTrO opraHa
rmyookux Tpopmnyecknux HapyLeHun u
paccTpoucTBa PYHKLUWN.




Ha opraHbl, uHHepBUupyemble BHC, nepepe3ka
nepedHUX KOpeuwkKkoe oKa3bigaem MeHbuWwee

8JZIUSAHUE@, TaK Kak AereHepauum noaBepraeTcs TosNibKO
nperaHrnMoHapHoe BOJIOKHO.

HenocpeacreBeHHas UHHepBaLUUA TKAHEU NPU 3TOM He
HapywaeTca. OpraHbl NpooonkarT paborartb, Tpoduka nx
He HapylwaeTcs.

Ho mexaHu3mMbl, KOOPOUHUpyrWue oessimesibHoCMmMkb
pa3siudHbIX BHYMPEHHUX Op2aHoe, ebinadarom, paboma
op2aHa Kak 6bl1 deyeHmpasiuzyemcsi, OH Ha4YuHaem
pabomamb ag@MOHOMHO, HE3a8UCUMO OMm 8JIUSIHUS
eblwenexawux UeHmpoas.

OpraHbl npoaorKaroT nosiyyarb uMmnyribcauuro oT
BereraruBHbLIX raHriines, nop,,uepx(leaﬂ CBORO pa60Ty.
 UMeHHO 3a 3710 JleHrnu n Hazsan BHC
aBTOHOMHOM!!!




3. Otnunume BHC ot CHC B 0COOEHHOCTAX BbiXxoAaa
BOJIOKOH U3 MO3ra.

ComMamu4ecKue 680JI0KHa BbIXOAOAT U3 KaXaoro
cermMeHTa CTBOJi1a U CMUMHHOIoO Mo3ra.

BecemamuegHbie — cOCpenoTOYeHbl
n3bupartesibHO B HEKOTOPbIX oTOenax -
KpaHuasribHOM, TOPaKo-ntoMObanbHOM U
cakpanbHoM. KpaHunanbHbIU, B CBOKO o4Yepeab,
COCTOMUT U3 cCpeaHeMOo3roBoro n oynbdapHoro
OTOEenoB.

4. ComaTuyeckue BOJIOKHA UMEKOT CTporoe
CermMeHTapHoe pacnpegeneHue, BereTaTUBHbLIE

HeT. BONbWWHCTBO OpPraHOB UMEKT OBOUHYIO
BereTaTUBHY O MHHepBaLUUIO (CUMNATUYECKYO U
napacumMnaTtuyecKy o Ui 3HTePUHOBY1O).




+ 5. BonokHa BHC umetot anametp 8-5
MUKPOH U CKOpPOCTb 1-3 M/cexk.
ComaTunyeckue - CooTBeTCTBEHHO 12-14
MUKPOH 1 70-120 Mm/cexk.

* 6. Bo3byaMmMocTb cOMaTU4YeCKUX HEPBOB
Bbille, YeM BEereTaTUBHbLIX: UX XPOHAKCUSA
0,1-0,8 Mcek., Torgoa Kak y BeretTatTuBHbIX
1,0-2,0 Mcex.

« BcneocreBue 6onee HU3KOW BO30YAUMOCTU U

MeHbLUen CKOPOCTU NpoBeAeHUs1 BO30OyXaeHuUA
peaxuuu BHC umerom 60nee MedneHHb:u u
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- 7. 0cobyro pornb B thyHKuusix BHC urpatrot
T.H. aKCOH pedriekCbl U KOPOTKUe
BeretaTuBHbIe pedoriekchbl.

* AKCOH pedyiekCbl OTIMYAKTCA OT UCTUHHDbIX
TeM, YTO MPU HUX He npoucxooum nepedavyu
8036Yy)XOeHUs1 ¢ peyenmopHO20 HelUpoHa Ha
3 PekmopHbIU. OHU MOTYT BO3HUKATb €CIu
AKCOHbI Nnpe- U NOCTraHrNMMoHapHbLIX HEUPOHOB
BETBATCA TakK, YTO OHa BeTBb UHHEpPBUpyeT
OAVH OpraH, a gpyras - Apyrov unu gpyryto
4yacTb OpraHa.

* AKCOH-pedneKTopHOe NpoucxoxageHme nMmeer,
HanpumMmep, pacwimpeHue cocyaoB B obnacTtu
BOCMNanNeHusa Unm npm MexaHn4yeckom
(XuMHnyeckom) pasgpaxxeHum KoOXu (Hanpumep,
rOpYNYHUKOM).




Cxema akcoH-pednekca

1 — cnuHAJBHBIH

raHIJIum ;
2 — YyBCTBHTEJIbHbIH HEPB 2
S — KoJLIaTepaJib AKCOHA
5 Foota 5y 4 — cocybI
3 — KOKHDBIE=S

peuenTopbl




» 8. XapakmepHbim Onsi BHC sienissemcsi
¢peHOMeH WupoKou Mynbmuniukayuu.

* CyTb 3TOro iBrieHUsi — OOHO
rnpez2aHas1uUOHapPHOe 80JIOKHO CrTOCO6HO
obpa3oebieamb CUHarNcbl Ha MHO2UX
2aH2J/TUOHapPHbIX HeUpPOHax.

* [1pu 3TOM MeXxay 4YnNCriom npe- u
NOCTraHrMMoHapHbIX BOJTOKOH
OOCTUraeTcss cCooTHouweHue 1:32.




BeretatTUBHbLIN raHrnuu

fiperaHrnHoHapHoe BONOKHO

HUKOTHHOBLIN pelenTop

NiperanrnnoHapHbINA

flocTraHrnMoHapHbIie BONOKHA




OTnnuma BereTaTUBHOU U COMaTU4eCKOU HEPBHOM
CUCTEMbI

NMPH3HARK BerertatuBHas ComaTuuyeckasi

Opradbl-MMILEeHNW Tnagkue Mbilllbl, MHO- CKeneTHbie MbllULbI
RapA, Kene3bl, :KHpoean
TRaHb, ONIraHbl UMMYHH-

T€Ta

kLT NapaseptrebpanbHbie, Jlokanu3oBaHbl B LIHC
ipeseptedpanbHbie U

OpraHHble
Yucno aththepen- [iBa 0AuH
THbIX HEHDOHOB
Jththerr Bo30y:RAaloWun Unu Bo30y: AaloLMHA
CTHMYNALNK NoAaBnaloWMM
TUNLI HePBHbLIX TOHKWE MUIANUHU3UPO- MUINHHU3UNOBAHHDbIE
BOJIOKOH BaHHbIE UNTH HEMUITK- GbicTPbIE

HU3UNOBAHHbIEC,
MEANEHHbIC
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Nepapxus obpazoBaHun BereTaTUBHOM

HepPBHOU CUCTEMBI

[lepBbIX 3TAX NpeAcCTaBNeH UHTPaMypasibHbIM
cnneteHnem (Metacumnatuyeckoun HC).

BTopon atax npeancraBrieH
napaBepTedpanbHbLIMU U NpeBepTedpanbHbLIMU
raHrnmMsiMu, B KOTOPbIX MOIyT 3aMblKaTbCS
BeretaTUBHbIE pedneKkchl.

. TPeTumn atax — LeHTpasrbHble CTPYKTYPbI
cMMnaTU4yecKou u napacumMmnaTrn4yeckou CUCTeMbl
(ckonneHusa nperaHrriIMoHapHbIX HEMPOHOB B
CTBOJIe MO3ra U B CMMHHOM MO3re).

YeTBepThiN 3TAX NpeacTaBsieH BbICIWUUMU
BereTaTUBHbLIMU LIeHTPaMU: rMnoTasiamycom,
PeTUKYNAPHOU (popmMmauen, MO3XKeUYKOM,
6a3anbHbIMU raHrNMAMK, Kopon bI1.




Uepapxusa B
ynpaBneHnum
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BereraruBHbl€ MAHIIIMU

BHYTPEHHUX
OpraHoB




LCnipybl Driv

« HU3WKUMMN LLeHTPaMU, OTHOCALMMMUCS K LIEHTParbHOMY
otaeny BHC, asnaorca NapacuMnaruyeckue ssopa

KpaHuo-6ynbb6apHo20 U cakpasibHO20 0maoesos,
npeacraBrieHHble CKOMIEHUAMM KINeTOYHbIX Terl
3a¢ppepeHTHbIX HeMpoHOB napacumnarnyeckon HC,
aKCOHbI KOTOPbLIX BbIXOOAT Ha nepucgepuro B coctaBse
3,7,9, n 10 nap yepenHO-M03roBbIX U 1 - 4 KpecTUOBbIX
HepBOB.

K Hu3wwum yeHtpam BHC oTtHOCATCA Takxke
CUMMNATUYECKUN LUEHTP, PacnofiOXeHHbIU B
CNMUHHOM Mo3re oT 1-2 rpygHoro oo 2-4
NOACHUYHbLIX CerMeHTOB.

« CnuHanbHbLIE U KPaHUAJIbHbIE BEeretartuBHbIE LEHTPLI

CBs3aHbl C HaACerMeHTapHbLIMU LieHTpaMu (c
rMnoTasamycom).




Ponb runotanamyca B geatensHoctu BHC

OH se15€mMcs UeHMpPOM, OCyu,ecmesisroWumM
UHMe2payuro ee2emamueHbIx npoyeccos noo
pe2ynupyrouuM KOHMPOJIeM KOPKO8hkIX UeHmpoe, ¢
KOmMopbIMU OH uMeem obwupHbIe Ces3u.

Anpa rmnoranamuyeckon obnacTu genarcsa Ha 3 rpynnbl;
nepeodHue, cpedHue u 3a0Hue,

lNepegHas rpynna uMeeT OTHOLWEHUE K perynsauum
napacumnarunyeckon HC, a 3agHAA - cMMNaTUYeCKOM.

Tak, pasgpaxeHue 35f1eKTPUYEeCKUM TOKOM
runoTasaMmMyecKkux agep sagHeun rpynnbi NPUBOAUT K
NOABSIEHUIO MPU3HAKOB, XapaKTepPHbIX A BO30yXaeHUsA
cumnaruyeckoro otgena BHC - pacwupeHue 3payvkos,
NOBbLIW EHNE aKTUBHOCTU NMUNOMOTOPOB, y4yalleHue
cepauedbueHusi, noBbllweHne Al, TopMOXeHue
pBuratensHon aktuBHocTu XXKT m ap.




* B ycnoBusix HopmasnbHOM
XU3HeaeATeNbHOCTU rMnoTanamyc
ocywectenset perynsaumio BHC ¢ nomouwb1o
HUcxoaAaWmnx aPpepeHTHbIX NyTeun,
HauyMHaKLWKUXCA C ITUX rpynn agep.

* [TOMMMO NPAMbIX HEPBHbIX BIUAHUM Ha
neATeribHOCTb BHYTPEHHUX OpPraHoB,
aunomasiaMmyc Mo)kem OokKa3bleamb Ha HUX
go3delcmeue u 2ymopasibHbIM nymem —
Onarogapsa HeMPOCEKPETOPHbLIM
BO34eUCTBUAM runotranamyca Ha runous.




OcHoBHasa dbyHkuna BHC—-perynauua nesatenbHOCTU
BHYTPEHHUX OpPraHoB.

1. Cumnatnyeckasa HC BbiI3bIiBaeT:
MOOUNU3auno AeATeNbHOCTU XN3HEHHO BaXHbIX OPraHoB;

NOBbLIWAET 3HEeProobpasoBaHme B OpraHu3me — 3a cCUeT
aKTUBaLUM NPOLIECCOB IMUKOreHonmn3a, rnroKoOHeoreHesa,
NUNonu3a;

OKa3biBaeT 3ProTpornHoe ByimaHue.

2. Napacumnaruyeckas HC okasbiBaeT TpocdhoTponHoe
OencrBue, cnocodbcTByeT BOCCTAaHOBIIEHUIO HAPYLWEHHOro
BO BpeMsA aKkTUBHOCTU OpraHu3ma romeocrasa.

3. Metacumnarunueckas HC okasbiBaeT perynupyrouee
BO34eUCTBUE Ha MbllleyHble CTPYKTYPbI B XKKT, perynupys
ero MOTOpPUKY, U B cepaue, perynmpys ero
COKpaTUTESIbHYH aKTUBHOCTb.




N3BeCcTeH TPOUCTBEHHbIN XapakTtep BnuaHua HC
Ha TKAHU U OpraHbl:

NyCKOBOE€ unu KOppUrupyroLiee - npusoauT
B AeATeribHOe COCTOsIHMe TOT UJIM UHOU opraH
UK U3MeHsAeT ero oyHKUuIo;

cocygonBurartesribHOe - 3akrnryaeTcsl B TOM,
4TO NyTEM U3MEHEHUsA npocBeTa cCocynoB
yBefinuymBaeTcsa UM yMmeHbllaeTcs
KpoBOCHabOXXeHue faHHOro opraHa;

TpodOU4YecKoe - 3a cHeT KOTOPOro U3MeHsiIeTCH
TeyeHue TKaHeBOro oomeHa BeuwecTtB. B atom
criyyae co3garTcs 6naronpusitTHblie yCcroBus
Ansa paboTbl opraHa.




wvieanNatTOpPHbIE OCOOEHHOCTU DRL

BonokHa BHC nogpasnensarorcsa Ha agpeH3prmyeckue m
XOJIMH3pPrnyeckue, Bolgensawume B CBOMX OKOHYaHUAX
COOTBETCTBEHHO HOpaapeHariuH Urnmn aueTUunxorsivH.

ﬂapacumnaTuqecxue BOJIOKHA BCe€ ABJIAOTCH
XOJIMHI3PIrM4YeCKnMMu.

CuMnarnmyeckme nperaHrimoHapbl - XOJIMH3Prmyeckue,
NOCTraHrNMMOHapbl - aAPeH3PrnvYecKume.

NMmeroTcsa ucknrwo4vyeHus— nepudepunyeckme
cuMnaTuyeckue BOJIOKHA, MHHepPBUpPYHOLWUe NnoToBbLIe
XXerne3bl, MO3roBoe BewecTtBO HaANOYEe4YHUKOB U cocyabl
cepaua - XoriMH3pruyeckue.

Cumnartuueckue 3addekTbl 6onee AnNUTEnbHbLI MO BPEMEHV
U 3axXBaTbIBalOT OOLWMPHbLIE 0bNAacTU.

NMNapacumnarunyeckme - bonee KpaTKkoOBpEMEHHbLI U bornee
JNIOKasibHbI, T.K. XOJYIMH3CTEepa3a boriee akTMBHa, YemM
MOHOaAMMUHOKCUHAa3a, paspylwarowas HopagpeHarivH.




MEOUWATOPbLI NEPUOEPUYECKOW BHC
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MEAWATOPHBIE MEXAHU3MBbI
BETETATUBHOW HEPBHOU CUCTEMBbI

MEAHATOP PELENTOP MEXAHH3M JPDEKTA
ALETHIIXOJIHH HHKOTHHOBDIH ARTHBALIHA
N - XONHHOPELIENTOP Na'-K'- KaHanos

MYCKAPHHOBBIE  3EKT HA LiaMcb, uTMcb, Hebs,
AUETHNXONWH  M.M:Ms, M. - G-NPOTEMH ONOCPE/NOBAHHbIR
XONMMHOPEUENTOPbI  3chEKTHA K- KAHAND

o1, 0o, B1, B2 = JODERT HA UAMD, Ho;,
HOPAAPEHAJIKWH AAPEHOPELENTOPbl <©O0C<DOJIHNAZY C, G-NPOTEHH
ONOCPE/IOBAHHbIH 3D DEKT HA
K" n Ca™ - RAHAIbI




* [MapacumMmnaTuyeckas HepBHasa cucrema —
YyacTb BeretaTUBHOM HEPBHOU CUCTEMBI,
nepugepuyeckue 2aHa1uu Komopou
Haxo0simcsi 8 CmeHKe UHHep8upyeMbIX

op2aHo8 (UHmpam ZQaHbHOZ.

* UHHepBupyeT BCe BHYTPEHHUE OpPraHbl U
YaCTb KPOBEHOCHbLIX COCYyAOB, y4YacTBYyeT
B perynsauum noCTosHCTBa BHYTPEHHEMN
cpeAdbl opraHnsma.

* LleHTpbLI HAXoOATCS B 06nacTu cpegHero u
nNpoaoSsiIroBaToro Mo3ra, a Takxe B

cakpanbHou oTaerie CNMMHHOIro Mo3ra.




YHuBepcanbHbIXN XapakTep cuMnaTuveckowu
WHHepBaLUuu

Cumnamu4yeckasi cucmemMa UHHepsupyem ece
8HYmMpeHHUe op2aHbl U pa3Hblie omoensi LIHC:
BOJIOKHa ee OTAENATCA OT NpeBepTedpanbHbIX
raHrnmMeB U yepes 3agHue KOpeLKUn HanpaBnalTCA B
CMUHHOM MO3r, Npoxoas TaM BBEPX U BHU3.
[MonapgakoT OHU U B rOSTOBHOWU MO3r, UHHEPBUPYS ero
otaenbl. NMony4yaroT cMMNaTUYeCcKyo UHHepBaLUIO U
nonepeyHo-nonocatbieé MbllLbl.

KpoBeHOCHbIe cocyibl MOBCEMECTHO UMEIOT
CUMNaTUYECKYIO MHHEpPBaLMIO, U, CriefoBaTenbHO,
BereTaTUBHbIE€ HEPBbI MPOHUKAIOT BO BCE OpraHbl
BMecCTe C cocyamMm.

CMbICN CTONb OOUNBLHOU CUMNATUYECKOU
WHHepBauun — adanmayuoHHO — mpoguyeckas

POJIb.




ApanTtayunoHHo-Tpoduyeckoe BnusaHue HC

« O6 yyacTum HepBHOU CUCTEMbI B TpOo(puke, T.€.
B NTUTaHUU TKaHen, N3BeCTHO co BpemeH WU.T1.
[MaBnoea.

« BbISfI0O NOKa3aHo, YTO eCcsin pa3gpaKeHuem
ABUraTesibHOro Hepea OOBECTU MbIlWLy OO0
YyTOMJIEHUA, @ 3aTeM pa3gpaxartb nogxogsuime K
HEeW cMuMnaTnyeckune HepBbl, TO NPUCoOeaUuHeHue
nogoOHOro pasgpaxeHuss NPUBOOUT K
aKTUBaLMU COKpaLleHUN YTOMUBLUENCA MbILLbI
(beHomeH Opb6enu-r UHELUMHCKOro) —makoe
noebiweHue pabomocnocobHoCMU MbIWUbI HE
C8sI3aHO C y/yYweHuUeM KpoeoobpauleHusl, a
siesisiemcsi pe3ysibmamoM cmumynsyuu
06MEeHHbIX npoyeccos.




CUMINATHYECKASI HEPBHASI CHCTEMA
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« Cnedyem noMHUMb, YmMO makue
"aHmaz2oHuUcmu4eckue" omHoweHus
nposiesIslOMcs He ecea20a U He ee3de. B pspe
opraHoB (PYyHKLUUOHaNbHbIX aHTaroHU3Mm
OTCYTCTBYeT.

 Henb3s roBOpUTL 06 aHTAarOHUCTUYECKUX
OTHOLWEHUAX CUMNATUYECKUX HEPBOB,
pacMpAWKUX 3payok, U napacuMnaTu4YeckKux,
cy>XuBawuwux ero. B atom cnyyae ob6a tuna
BOJIOKOH OKa3bIBakOT CTUMYJIMpPYHOLLEE BrIMSIHUE,
HO Ha pa3Hble Mbiwubl. [Jaxe moada, ko20a op2aH
uMeem u cuMrnamu4eckKyio, u
napacumrnamu4ecKyro UHHepeayuro, aHma20oHU3M
yacmo omcymcmeyem.

* Tak, ANA CNIOHHbIX XeJle3 CeKPEeTOPHbIM AN
XUOKOU (pa3bl ABNAETCA napacuMnaTtukyc, a ans
depMeHTOB — CUMNATUKYC.




CuMnarunyeckue u napacMumMmnaTnyeckKkume

3 deKTbl

OPTAHbI CumnaTuueckaa [lapacumMmnaTvueckas
Genn“e 4 NONoNUTENbHbIX BUaa 4 oThMuaTeNnbHbIX BUAA
AenceuA () AeHcTBUA
Mblll.lll.bl ﬂllﬂll)(IlB PaccnabnexHue [Bl CorpailleHue

Kene3sbl GPOHXOB  VYBenuueHwe cexkpeumm () CHWIKEHWE CeKPeLMK
CHM:KeHHe cerpeLmn (o)

GNne3Hbie xenesbl VYBennueHne cexpeLym (ol VBenuueHue cexnpeLiumn

CnioHHbIE Kenesbl PocTcerkpeuyu cnu3u (o] PocTcexpeLMv BoAbl
PocT cexkpeummn amunasbli ()
"CeRpeqWA HCYNWHa = VBenwWuenwWe () VBEeNWUeHWe
MOYETOYHMUK CoxpalueHue M ToHyc (o) CoxpalleHWe U TOHYC

HenyaoK M KMIIeYyHnK laaeHwne cokpawieHnitn  PocT cokpalleHWi v ToHyca
ToHyca (o, B) Paccnabnenue cthuHKTEpa
Cokpawenue cthuHkrTepa (o)  VBenuueHwe cexkpeLum
NapeHue cexpeumm (o)




