TAMBOBCKHN

'@ || FOCYIAPCTBEHHbII
YHHBEPCHTET

WMEHH T.P. IEPKABHHA

®U3NOJIOT U CEPALIA

LllyToBa C.B., K.0.H.,
OOUEHT

Tam6oB 2019



dU3N0NOrma CEPOLAY S

1.ABTOMAaTNA cepaua.

2.Bo3byaumocTb cepaua.
3.CokpaTtnmocTb cepaua. :
4. emogmHamMmmnyeckaa yHKUMA cepaua.
5.Perynauna cepaoeyHon AeATenbHOCTU.,

TAMBOBCKHUI
DuU3u0JI0rus cepaua

[IIyrosa C.B.



m- | TAMBOBCKUH
TOCYIAPCTBEHHbIN
YHUBEPCUTET
MMEHH I'P. IEPXABUHA

[Tonoxenue cepala B rpyaHON MOJIOCTH

DuU3u0JI0rus cepaua

[Iyrosa C.B.



Ninml Heart

Palncmary
artery

Superor
ven ww

_ Pulmorery
vers

'l‘ tral

Pulmonay valve

vers

Rartic valve
Pumosary
vahoe

Tnuspd
vahe

Infenar
Ve Gy

IIpencepaus U Kenya0uKu

TAMBOBCKHH
{] TOCYIAPCTBEHHbIM

|| yHuBEPCHTET Du3noI0rus cepaua
|| IMEHE TP NEPXABHHA

[IIyrosa C.B.



-V, cava supenar
groctty Vv. pulmonales dextrae
~\

\

Truncus pulmonali

V. pulmonalis
sinistra (nepapetasa)
e V. pulmonalis sinistra

Valvula foraminis N (niepepesana)
ovalis ( falx septi)

= — .
, 4 }.
F 1 ' = : , ~V. pulmonalis sinistra
0SSA OVals —~ SEg- T
i 2
) g o x
/ 2 “
/ . / _Auricula sinistra
i | i ey -

_( ('j”'p“f Valva
POSIENON | yrioventricularis
Cuspis sinistra

| antenor

BHYTPEHHWW CIOU

IHOOKAPL

Chordae tendin¢ag-=

e R | ) CPELHMWM CTOW
! g (MNOKAPO)

P ‘ HAPY>XHbIV CNOU
scrosi (epicardium) I_I E P |/| KAP

Ciou CTEHOK cepla

4
/

Myocardium—

Apex cordis {

TAMBOBCKHH

TOCYJAPCTBEHHbIM @
YHUBEPCHTET NU310JI0THUs cepana
|} UMEHH I'P. IEPABHHA IIytosa C.B.




\ofta
~(BCspeira i pamscpmytal

SIS 201 Las —— 4 AL coranana sinistr

AL corunana dextn._ Nodulus valvulsmum

s semidunanum
_Auncula siestra

e valvalarum

=Y alvula semilunirs
scmbunanum

Sinistra

Valvula semilunars -
dextra

—Valvuka semilunans
postenor

\ AV
Arnmentnculins
SINSIn
Veminculus sinister
{BCK PRI
N paspepaysl

Chordae tendingae

M. papllars

BHyTpeHHUH CJION CTEHOK cepaua

| TAMBOBCKHE
rrv & irrx | FOCYIAPCTBEHHbIE

YHUBEPCHTET DuU3u0JI0rus cepaua
HMEHH T'P. IEPYABHHA

[IIyrosa C.B.



-V, cava supenar
AOKIE Vv. pulmonales dextrae

T'runcus pulmonalis

V. pulmonalis
sinistra(nepepelasa)

V. pulmonalis sinistra
(DEpepe saHa )

‘\’ pulmonalis sinistra

_Auricula sinistra

i
%

Valvula foraminis
ovalis ( falx septi) d “ .

Fossa ovals

y

Vasa u:-rdls/) f p |~
J ] ;
//' 5/
§ =

/
‘V‘ ' 3

ostleno . .
:1' SIENOr | arioventricu larid™
Uspis sinisira

Cuspis Valva
antenor

Chordae tendincag-=

Ventriculus sinister—

M. papillaris posterior

M. papillaris anterior-—"

V s J i beculie curnese

Myocardium—
\\

\
.

alis pericardii
jum)

~Lamina vi
serosi (epic

E.Faccio P.Saccheri
» S.R. 2007

Apex cordis

CyXOXUJIbHBIE HUTHU CEPJILIA

TAMBOBCKHUH
TOCYIAPCTBEHHbIN

YHUBEPCHTET DuU3u0JI0rus cepaua
HMEHH T'P. IEPYABHHA IITyrosa C.B.




head and arms Cardiovascular
" ll’l e ]ugular vein - SVStem

V. cava superior Alrum smnistrum (also SUbCIaVian COZ o carotid anery
A i sl gt vein from arms) * e M (also subelavian
Y P | [/ artery to arms)
Atrium dextrum pl"monary anery . 3 G
) \ R g lungs :
Vilva 00rae el : uricula sinistza \ : pulmonary vein
Vilva truncl U =~ superior vena \
pulmo mm\n. w”_ > \3 § cava . ~( aona
' " A R inferor vena | & heart
cava N W
ol & : mesenteric
hepatic vein — arteries
Sulcus Cpeanui enon . liver \ digesti\lﬂ tract
mie |... vll.'.uul.m" & hepat'c ponal
vein ' renal artery
Ventriculus dexler—s § Ventriculus sinster
renal vein Kidneys lllac artery
: | 2 APVAEAHEN CJI0M Iuac ve'n o
- Co, 2 trunk and legs

[ nyGoxkun caon

CpeaHuil CJION CTEHOK cep/iia (MBIIIEUHBIN CIION, MUOKapH)

_| ramBoBCKHi
FOCYJIAPCTBEHHDIN

|| yHuBEPCHTET Du3noI0rus cepaua
|| IMEHE TP NEPXABHHA Iyrosa C.B.




Auricula dextra._ 8

A “subclavia sinistra
Truncus brachiocephalicus -

i A carotis communi aomistra
MECTO NMEPEXBIN MEpURapna
noonuxapl

-Arcus aortae

V. cava superior._ Isthmus aortae

—A. pulmonalis dextra

Pars ascendens

nortae Truncus pulmonalis

-~ Auricula sinistra
Pars descendens aortae
~—— Conus arteriosus

Sulcus interventricularis
anternor

L Facies pulmonals

Yentriculus sinister

e
Margo dexter”

Sulcus coronarius
Faeies sternocostalis (anterhior)
Ventriculus dexter

/ ApEX cordis
Incisura apicis cordis

Hapy>xHbIi C10M CTEHOK cep/ia (CepbiM [IBETOM)

TAMBOBCKHH
TOCYIAPCTBEHHbIN
YHUBEPCUTET

MMEHH I'P. IEPXABUHA

DuU3u0JI0rus cepaua

[Iyrosa C.B.




V. thyreoldea ima GL thyreoldea \. carotis comm, sin.

\. anonyma .

V. jugularis int. .

A, mammaria int, 3

V. anonyma dext. :

= pr— mam , V. jugularis int,
3 LClavieula
/! . V. subclavia sin,
. AL mammaria int,

- Cupula pleurae

A. pericardincos A, pericardincophre-
phrenica “ nica

Vv, thymicae sup, — .

- V. atnonyma sin,

A, thymica = .

N. phrenicus

V. cava sup, -

N, phrenfens - eaten i
Plexins thyreoidens par Tried
A2 el heae. deuth N, enmitie euiwns, aln
1 V. fngnlaris int
N, vagus sin

V. mnomym

V. anenyma dext A sibelavia win

N. vagus dext

va sup, (pars
pericardiaca)
i

A mammarks Ist
A. ot v. peri-
cardiacoplarenics

; - Lingula pulmonis
Lamina sternocostalis ..

pleurae pariet, ¥/ e 3
( - Sinus phrenlcocostalis

\. palmanalis (pars

Pericardium xtrapericardisea)

Diaphragma  Thymus

V. cava sup, (pars 8
intrapericandian

Auriculs dextra

Suleus coronarins

OxonocepacdHas CyMKa cepia

TAMBOBCKHUH
TOCYIAPCTBEHHbIN

YHUBEPCHTET DuU3u0JI0rus cepaua
HMEHH T'P. IEPYABHHA

[IIyrosa C.B.



seryoginblog.ru #
e =

IlonepeyHast HCYEPUYECHHOCTH CEPACYHON MBIIIIBI

TAMBOBCKHH
TOCYIAPCTBEHHbIN

YHHBEPCHTET DuU3u0JI0rus cepaua
WMEHH I.P. IEPKABHHA

[Iyrosa C.B.



Intercalated disks  Cross-striations Mo oytes
Nuclei

‘TT"V-‘-.-

I‘.

I'..} '
"- T
.;_,_‘. !
('

s | [H‘l

Y1 "

A et v

—"-‘*C

*Jtsg.clfl P .

' "
.y |”l % 3'_*
- -~

CoequHeHUs KAPAMOMHUOLUTOB (HEKCYChI)

TAMBOBCKHH

TOCYIAPCTBEHHbIN

|| yHuBEPCHTET DuU3u0JI0rus cepaua
WMEHH I.P. IEPKABHHA IITyrosa C.B.




MEKKJIETOYHAs
melib (2-4 M)

MnaamaTuyeckue
MemMBpaHbl KOHTAKTUPYIOLLMX
KNeTok

KOHHEeKCOoH
(6 cybvenuHuy,
KOHHEKCUHA)

Kanan
KOHHEKCOHa

(mmametp 1,5 HM) Fﬁ

TAMBOBCKHH

DuU3u0JI0rus cepaua

[IIyrosa C.B.



1.ABTOMaTUA cepaua.
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ABTOMaTuns cepaLa — 3TO ero cnocobHOCTb K
PUTMNYECKOMY COKpaLLEeHNIO 6e3 BHELLIHNX

pa3,1:1pa>|<eHV||7|, nod BrindAHnMeEM BO3HUKAKOLWNX B
CaMOM OpraHe NMMIyJibCOB.
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MpoBopsian cucrema cepaua:

10 -cnHoaTpuanbHbIU
y3en

9 - MEXY3NOBbIE MY4YKM
(baxmaHa, BeHkebaxa,
Topena)

1 -
aTPUOBEHTPUKYIAPHbI
nysen

3 - ny4yok ['nuca

5,6,7 - HOXXKM ny4ka ['nca

4 - BOonokHa [ypknHbe
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[OCYIAPCTBEHHbII ®
YHUBEPCUTET H3H0JI0TrMs cepana

U0y
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HacToTy akTMBHOCTM MUOKapaa onpenensaer :

CUHYCHO-
npeacepaHbini y3en —
neicmeKkep nepsoro

nopagka
60-80 umn/muH

_| ramBoBCKHi

lpeacepaHoO-
YKenypao4YKOBbIN y3en
— nencmexep
BTOPOro nopsakKa

40-50 mn/MmuH

DuU3u0JI0rus cepaua

BOJIOKHaNy4YyKa lmca
N BOJIOKHA IlyPRKUHbE
[IEVICMEKEPBI
TPETbETO NOopPAAKe
20-30 umn/MmuH
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ABneHune, npu KOTOPOM CTPYKTYPbI C
3amMeasiIeHHbIM PUTMOM reHepauum
NoTEeHLUMaNoB ycBanBatoT 6onee 4acTbll pUTM
OPYrNX NENCMEKEPHbIX y4aCTKOB Ha3bIBaOT
yCBOEHMeM puTMma.

TAMBOBCKHH
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[ YHUBEPCHTET U331 0JI0Irud cepama
11l
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ATWWIALE | {IMEHH I'P. NEPYABHHA [IyTosa C.B.



3aKkoH rpagueHTa aBTomaTtMamMa cepaua —y
BCEX MO3BOHOYHbIX CTENEeHb aBTOMaTUN TEM
BbiLLE, YeM OnMKe pacrnonoXeH y4acToK
NpoBosiLLEN CUCTEMBI K CUHOATPUaNbHOMY
y3ny.

TAMBOBCKHUH
g TOCYIAPCTBEHHbIH
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2. Bo3bygumocTtb cepaua
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Bo3byaumMocTb — CBOMCTBO OTBEYATb Ha
pasgpaeHne ANeKTpmnYeckum BoO30YXOEHNEM B
BUOE U3MEHEHUN MEMBDpPAHHOIo noTeHumnana
(MTI1) c nocneaytowen reHepauymen MNA.
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O kapgnommouuTta

0 —dasa
aenonsapusauunu;
1 — dpasa HavanbHoOu
BbICTpON
penonsapusauunu;
2 — paza meaneHHOMU
3 penonsapusaumm
(nnaTo);
3 — (pasza KoOHeYHoU
BbICTpON
4 4 MOn Penonspusaumn,

4 — dpasa noteHumana
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KpuBaga [1[] cokpaTtutenbHOro mmokapaa u
MeXaHU4YeCKUN OTBET
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Bo3byaumocTtb cepaua:

T | — [, peructpupyemsin c
NOBEPXHOCTHbIX AJIEKTPOAOB;
Il — BHYTPUKNETOYHas
peructpauuna N4;

Il — MEXaHN4YeCKNN OTBET.
AP® — abcontoTHas
pedpaKkTepHas aasa;
OP® — oTHOCUTENBbHAS
pedpakTepHas pasa. 0 —
agenonsapusaumnsa; 1 —
Ha4yanbHas ObiCcTpas
penonspusauyms; 2 — asa
0 0 20 20 nnarto; 3 — KoHe4yHad
HieHa bbicTpaga penonapusaumns;
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3. CokpaTMmMoCTb cepaua
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CokpaTuMoOCTb —
CNOCODOHOCTb cepaua
CoKpallaTbCs, peanmays
TeM CaMblM HACOCHYHO

doyHKLMIO.
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CokpaTtuTtenbHble
CBOUCTBa cepae4vyHoOu
MbiLWLbI (3aKOH «BCe

I

= WUnuv Hu4Yero» — A) n

:'E CKeJrleTHOU MblilLubl

¥ (rpapyanbHocTbL —b)
| — amnnuTtyaa
COoKpaweHuy, Il — cuna
pa3apaxeHus.
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4. lemoguHaMmun4yeckas (byHKUMA cepaua.
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CepaeyHbin LUK

1. CokpawjeHue (cucrona) 2. CokpawieHue (cucrtona) 3. Maysa. PaccnabnexHue
npeacepaun XenyaoduKkoB npeacepavn v xenyao4uKkos
Onutca okono 0.1 c¢. Onutca okono 0.3 ¢. (anacrtona)
YKenypouku paccnabnenbl, [lpeacepansa paccnabnenbl, [Onutcaokono 0.4 c.

cTBOpYaTble KnanaHbl OTKPbITHI, CTBOpYaTble KNanaHbl 3akpbiTbl, CTBOpYaThie KnanaHbl OTKPbITHI,
NonynyHHble — 3akpbiThl. KpoBb MonynyHHble KnanaHbl OTKPbITBL. NOMYMYyHHbIE 3aKkpbiThl. KpoBb 13
u3 npeacepauit noctynaetT B KpoBb W3 XenyaoukoB NOCTynaeT BeH nonajaer B npeacepaue u

Kenygoukn. B NNErO4YHYO apTepuio 1 aopTy. YaCTUYHO CTEeKaeT B XKeNTya04KNn.

OnTUMankHbIA peXuM paboTel cepaua:

npepcepguna padoratoT 0.1 ¢ n otgbixatot 0.7 ¢, a xenyaoduku padotatt 0.3 c u
otabixatT 0.5 c.



O6was anacrona (naysa)

OwnacTtona
Xenyao4vkoB

Cucrtona
npeacepAau

BaxxHeuwume pasbl cepaevyHoro
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CepaeYyHbin LUK
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YoapHbin nnn cuctonnyeckmm oovem (YO unu
CO) — 310 0O6BLEM KPOBU, BbIOPOLLEHHbLIN
Xenygoykamm BoO BpEMS UX CUCTONMbI.

Y yenoBeka B cocTossHUM nokoa CO=50—70 mn, BO
BpemM4a MblledHou pabotel CO=150—180 M.

TAMBOBCKHIL
rra | TOCYIAPCTBEHHBIM ®
afS| | YHUBEPCHUTET NU3M0JI0THUA cepana

[
LTIt | IMEHU I'.P. IEP)XABUHA

[IIyrosa C.B.



MuHyTHbIN 06BeM KpoBu (MOK) — aTto
KONMMYECTBO KPOBU, BbiOpackbiBaeMOe OOHUM
XXenygoykom 3a 1 MUH.

MOK=COxY4CC

Hanpumep, ecnin CO=60 mn, a HCC= 72ya/MuH,
To MOK=60%72=4,32 n.

TAMBOBCKHH
TOCYIAPCTBEHHbBIN

a
Wi YHUBEPCUTET Du3noJIorus cepaua
LUTIALY | UIMEHH T.P. NEPYKABHHA IIytosa C.B.



5. Perynsauuns cepaeyHon oesaTenbHOCTU

TAMBOBCKHH
TOCYIAPCTBEHHbBIN

[ YHUBEPCHTET dusunoorus cepamna
ail | VIMEHM I'P. IEP)XABHHA LHYTOBa CB



Perynauusa cepaevyHou aeaTeNibHOCTU

BHyTpUucepae4Hble BHecepaeyHble
MEXaHU3Mbl MEeXaHU3Mbl

BHYTPUKNETOYHbIE

——  HepBHaa peryaaumns
MeXaHU3Mbl & PETy RS

[YymopanbHa“d

— MeXKneToyHasa perynauma | —
perynauma

PedbnektopHas
— BHYTpUcCepaeyHas
perynaums

TAMBOBCKHH
|| TOCYIAPCTBEHHbIH

YHUBEPCHTET Du3noI0rus cepaua
L | IMEHM I.P. IEPXABUHA
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3a cYeT pPerynAaToOpHbIX BJIMSAHUN OCYLLUECTBNAIOTCS:

°* YypexeHue UNU y4aweHue cepaedHbiX COKpalleHUM
(oTpuuaTenbHbIN U MONMOXUTESIbHbIL XPOHOTPOMHbLIN

apPeKT);

. N3MeHeHNe BO3OYAMMOCTU CEPOEYHON MbILULbI
(6aTMOTPONHbLIU 3(PdDEKT);

. N3MEHEHME CUNMbl COKpaWeHUNn (UHOTPOMHbLIN

apPeKT);

* N3MEHEHME NPOBOANUMOCTHU (APOMOTPONHBLIN 3D EKT);

* N3MEHEHNE TOHyCca Cepae4yHON MbllULbl (TOHOTPOMHbIN

9P dEKT).

TAMBOBCKHH

wra | TOCYIAPCTBEHHbBIN
YHUBEPCHTET Du3noI0rus cepaua

L8| {IMEHH I'P. NEPYABHHA [IyTosa C.B.



Perynsauusa cepaevyHou oeaTesibHOCTU
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reTepoMeTpPUYEeCKnM romeomeTpu4ecKnm
MEXaHU3M MEXaHU3M

BHYTPUKNETOYHbIE

\

MeXaHU3Mbl

deHomeH AHpena nectHuua boyaunua

/

TAMBOBCKHH

71| TOCYIAPCTBEHHbIH

YHUBEPCUTET

DuU3u0JI0rus cepaua

MMEHH I'P. IEPXABUHA

[IIyrosa C.B.



I NECTHUUA BOYOUYA (1871) I

60 uMmn/MUH -_n_n_n_. YKOpo4eHue aMacTons.i,

> octaercsa Na,

l I |.' I ' i" i i <ypanserca Ca,
120 uMmn/mMuH > 3ann Ca B cucrony,

> cuna cokpaleHus

180 umn/muH

cusna COKpauleHusA

TAMBOBCKHH
71| TOCYIAPCTBEHHbIM

YHHBEPCHTET DuU3u0JI0rus cepaua
WMEHH I.P. IEPKABHHA

[Iyrosa C.B.



BHyTpUucepaeuHble pedneKTopHble Ayru

XOnuHepruieckmn
apdepeHTHLIR HeUpOoH

AL peHepruyeckmm
appepeHTHLIN HeMPOH

Topmo3Has Kne

AdpepeHTHbie
HEeWPOHL!

CoxparurensHbin
Kapanomuount

PeuenTopbl pacTskeHus
Mwokapaa

TAMBOBCKHH
TOCYIAPCTBEHHbBIN

[ YHUBEPCHTET duszunoaorus cepamna
ail | VIMEHM I'P. IEP)XABHHA LHYTOBa C.B.



AdbepeHTHOE 3BEHO

Basilar artery —
Internal carotid artery
External carotid artery

External jugular vein
Intarnal jugutar vein
Vertebral anteries
Comman carotid arteries

Subclavian artery
Subclavian vein

Cephalic vein

Axillary vein

Axillary artery

Pulmonary arteries
Aarta Pulmenary veins

buperior vena cava Heart

Inferior Vena cava
Descending Aorta
Branchial artery

Celiac trunk

Hepatic vein
Basilic vein
Renal veins
edian cubital vein

Cephalic vein Renal artery

Ulnar artery
Radial artery

Gonadal vein
Gonadal artery
Comman iac vein

Commaon iac artery

nternal iliac artery

Internal iliac vein

External iliac vein —

External iliac artery

Great saphenous vein
Femoral artery

Famoral vein

Popliteal artery

Popliteal vein

Small saphenous vein
Anterior tibial artery
Posterior tiblal artery

Peroneal arery

Anterior/postenor tibial vens
Dorsal venous arch

Dorsal digital vein

Arcuste artery
Dorsal dighal arteries -

irrv | TOCYIAPCTBEHHBIN @
(| yHUBEPCHTET nU3no0J10rvs cepana

HMEHH T.P. IEPXABHHA [Iyrosa C.B.



masocepaeyvHbin pednekc

TAMBOBCKHH
TOCYIAPCTBEHHbBIN

YHHBEPCHTET DuU3u0JI0rus cepaua
WMEHH I.P. IEPKABHHA

[Iyrosa C.B.



OnbIT NonbTUa

TAMBOBCKHH
TOCYIAPCTBEHHbBIN

YHHBEPCHTET DuU3u0JI0rus cepaua
WMEHH I.P. IEPKABHHA

[Iyrosa C.B.



HepBHbIe LeHTpPbI

KopKoBbIN YpOBEHb

[MNOTaNaMMNYECKNN YPOBEHb

bynbbapHbIN YPOBEHb

CnMHaNbHbIN YPOBEHb

" | TAMBOBCKHMIA

FOCYIAPCTBEHHDIN

% YHUBEPCHTET ®usnosorus cepaua

LLUTTALE | MMEHH I'P. IEPKABHHA [Iyrosa C.B.




CnuHanbHbIN N OyNbLOaApPHLIN YPOBHU

'

Substantis Intermedis costnlis

Sulcws Macermedins posteron

Columnma  posierior
L4

!
4'_ /l{t!! COfdus posleriocs
-

BeretaTtuBHble S4pa

CUMMMNaTnN4eCcKkoro n

NnapacnmMmnaTtny4eckoro otaeria -

boKOBblE pora ceporo BeLlecTBa

CMNMUHHOIO MO3ra

Colemna  lateralis

\
Fusscelus ‘anlenor

.| TAMBOBCKHil
TOCYIAPCTBEHHDBIN
% VHUBEPCHTET DuU3u0JI0rus cepaua

LLITITTIAAE | IMEHH I.P. IEP)XABMHA

[IIyrosa C.B.



MHHepBauua cepaua

TAMBOBCKHH
TOCYIAPCTBEHHbBIN

YHHBEPCHTET DuU3u0JI0rus cepaua
WMEHH I.P. IEPKABHHA

[Iyrosa C.B.



[MnoTtanammn4eckum ypoBeHb

MosonucTtoe Teno

Mpospaunan neperopoaka

Mepeanas komuccypa

MapaBeHTpukynApHoe AApo
JNaTtepanbHaa runotanamm-

Yeckan obnactb
3agHasa

rmnoTtanamMmu4yec-
Kaa obrnacTtb

MpeonTuyeckoe aapo.

MepeaHsaa runotanamm-
yeckan obnacTtb

i
KoHuepas nnacTuHka
Cynpaontuyeckoe aapo

3puTensHbIi HepB

LlenTpbl perynaunm CL —
napaBeHTPUKYNAPHOE,
BEHTpoOMeananbHoe U
npeonTuyeckne aapa,
cocueBuaHbIe Tena

TAMBOBCKHH
TOCYIAPCTBEHHbBIN

YHHBEPCHTET DuU3u0JI0rus cepaua
WMEHH I.P. IEPKABHHA IITyrosa C.B.




KopkoBbi ypoBeHb

eHTpbl perynaunm CL —
VIOTOpHasa U NpeMoTopHas
30HbI KOPbI, NOsICHas
N3BUNMHa, opobutanbHas
\MOBEPXHOCTb NODHbIX A0NEWN,
nepegHAda YacTb BUCOYHOM
NonNu

"~ | TAMBOBCKHI

iy | TOCYIAPCTBEHHbIM

@ YHHBEPCHTET ®usnosorus cepaua
UL

it | MMEHH I.P. IEPXKABHHA [IyTosa C.B.



'ymopanbHasa perynauua paborbl cepaua

A

Ca?t

o

1 Anperanun

/WW,-—-/L—J\ g - e

T AUeTUNXONUH

TAMBOBCKHH
|| TOCYIAPCTBEHHbIH

YHHBEPCHTET DuU3u0JI0rus cepaua
WMEHH I.P. IEPKABHHA

[IIyrosa C.B.



'ymopanbHas perynauua pabotbl cepaua

FnoKaroH (+) aHrnoTteHsuH Il (+)
T —
TUPOKCUH U
MOHbI Kanma (-) &
TPUAOATUPOHMUH (+)
T— e

MOHbI Kanbuua (+) \ l KMHWUHbBI (+)

HaTPUUYPETUUYECKUM
nentug (-)

agpeHanuH (+)

TAMBOBCKHH
TOCYIAPCTBEHHbBIN

YHHBEPCHTET DuU3u0JI0rus cepaua
WMEHH I.P. IEPKABHHA

[IIyrosa C.B.



Cnoacun6o 3a BHMManue!

TAMBOBCKHH
TOCYIAPCTBEHHbBIN

YHUBEPCHTET Du3noI0rus cepaua
UMEHMU I'P. IEPYXABUHA

[Iyrosa C.B.



