MonekynsapHas
buonoaus Knemku.



MHoroobpasune popm XnU3HU

DopMbl XKU3HU:

1. HekneTtouHble doopmbl 2. KneTo4yHble dopMbl
(BUpYycChl) (MpOKapuoTbl N 3yKapUoThI)



XapaKTepHble NMpu3HaKkm BUPYCOB

UMEIOT HEKJIETOYHOE CTPOCHHUE
HE CIIOCOOHBI K POCTY U OMHAPHOMY JICJICHUIO

HE UMEIOT COOCTBEHHBIX CUCTEM METa00IM3Ma

coJiep)KaT HYKJIEUHOBBIE KHCIOTHI TOJIbKO omHoro tumna JIHK min
PHK

JUISL X BOCIIPOM3BOJICTBA HY)KHA TOJIPKO HYKJICHHOBAs KUCJIOTA
HCIIOJIb3YIOT PHUOOCOMBI KIETKM — XO3iMHA JJIsI 0O0pa3oBaHMS
COOCTBEHHBIX OEJIKOB

HE Pa3sMHOXKAIOTCS Ha MCKYCCTBEHHBIX IMHUTATEIbHBIX Cpelax H
MOT'YT CYIIECTBOBATh TOJHKO B OPraHU3ME BOCIPHUHUMYHBOIO K
HUM XO35IMHA.



CXxoAacTBO C XXUBbIMU
OopraHusmamu

1)CnocobHoCTb K
Pa3MHOXKEHMUIO.
2)HacneacTBeHHOCTb
3) U3meHuUnBOCTb.

4) Npucnocobns-
eMOoCTb K
MeHALWUMCA
YCAOBUAM
OKpYy:Kalowen
cpeabl

OTAanuue oT XXUBbIX
OpraHu3mosB

1) Bo BHelWHeN cpeae
nmerT popmy
KPUCTannos., He
NPOABAAS HUKAKUX
CBOWCTB }KMBOTO.

2) He notpebnatoT nuwm.

3) He BbipabaTbiBatoT
3Hepruto.

4) He pacTyr.

5) HeT obmeHa BellecTs.
6) UmeloT HeKkneToyHoe
CTPOEeHMue

Cneunduyeckue yepTbl

1) OyeHb maneHbkue
pasmepbl.

2) MpocTaTa
opraHmnsaumu
(HyKnenHoBaa KMcAoTa
+6enkn).

3) 3aHumatoT
NorpaHnYyHoe
MNONOXKEHUE MeXayY
KUBOW N HEXNBOW
npMpoaon).

4) BbiCOKasA CKOPOCTb
PA3MHOMKeHUA.

5) Hocutenb
HacneaCTBEHHOM
nHdopmaumm nan AHK
mnn PHK




CTpoeHune BUPYyCOB

FMKONPOTEWHbI

CYNEPKANCUA

PHK

KANCKA

OEPATHASA
TPAHCKPUNTA3A

BUpPUOH BuMpycHas YacTuLa, CoCToALAasn U3 HYKITEMHOBOW KUCIOTbI U
kancnga. OCHOBHOW (PyHKUMEN BUPYCHOW YacTuULbl ABFETCA 3awmTa u
XpaHeHWe BMPYCHOro reHoMa 40 MOMEHTA ero peanusaumm B KreTke-xo3aunHe.
Kancwup - obonoyka, coctosilas ns 6enka u, pexe, nunuaoB. BeinonHaeT
3aWNTHYIO YHKLMIO

Cynepkancup - BHelLHsIs 060r04ka CNoXHbIX BUPYCOB, No3anMcTBOBaHHas
y KNeTKn-xo3anHa, OT KOTOPOW BUPYC OTNoYKoBaricd. Pacnonaraerca nosepx
kancuga. Coctont 3 membpaHHoro 6enka, MMNMOoB U BbIPOCTOB -
[MIMKONPOTENAOB, BbIMOSTHAOWMX PpeLenTOPHYO PYHKLNIO.

OOGpaTtHaa TpaHcKpunTasa - epmeHT angd cuHteda OHK no matpuyHou
PHK Bupyca.



BUPYC
Bupyc npoctoro repneca
BMpYyC BETPAHOM OCIb

Bupyc ocnbl
Bupyc SnLutenHa-bapp

BMpYC MMMYHOAEOMLIMTA

Yyeroseka (BMY)

Bupyc OeLLleHCTBa
Bupyc rpmnna A

Bupyc renammra A
Bupyc renammra C

BMpYC KAELLLEBOTO
SHLEMAAUTO

Tun reHoma BUpYca

3aboaeBaHKe
[lpocTon repnec
BeTpaHKa, ONOACHIBAOLLIMIA
ALLIANA
Ocna

MHAbEKLIMOHHBIN

MOHOHYKAE03
CUHAPOM NPUOBPETEHHOTO

belueHcTBO

PecnnpatopHble 3a00AEBAHKA

(rpmnn)

[enammr C
OBbMHAA MPOCTYAC
KAeLL.eBon 3HULEDAAUT




XKnsHeHHbIN unkn petposupyca (PHK-Bupycos)

O6pasoBanue
Konuii BupycHon HK

Knetka xo3sanHa

@ MNpoHnkHoBeHNe
supycHon AHK

AN A

(@) Cospesanme ﬁ\,\ (5 Tpaucnauna
BUPYCHBIX

\ 6enkos A/

o i

BUPYCHbIX YacTuy

cxema brnocuHTtesa y
ogHoHuTYaTon PHK-BMpycCoB:
PHK—OHK—PHK —6enok

CBA3bIBAHUC ITOBECPXHOCTHOI'O 6GJIK8. BHUpyCa
C peLenTopoM MeMOpaHbl KJIETKU

CNUSAHUE BUPYCHOM 0D0STOYKN U
KNETOYHOW MemMOpaHbI.
[TpOHNKHOBEHME BUpPYyCa BO BHYTPb
KNeTKN. 34eCb COOEPXKNMOE BMpyCca
(PHK, obpaTtHas TpaHckpunTasa,
NHTErpasa 1 npoTteasa) ocsoboxaaercd
N3 Kancynebl.

obpasoBaHune konuu BupycHon OHK ¢
NOMOLLLIO doepMeHTa obpaTHou
TpaHCKpMnTasbl

BHeapeHue [HK supyca B [JHK knetku
X0351IMHa C NOMOLLLIO pepMeHTa
nuterpasbl. OHa «paspe3aet» [JHK
YyerioBeka u «Bkneusaet» tyga AHK
BUpyca.

TpaHcKkpnumMa U TpaHCNSAUNS BUPYCHbIX
6enkos

Cbopka HOBbIX BUPMOHOB

Bbixoa 13 KIeTkn xo3simHa



XKunsHeHHbIN Uukn petposupyca (PHK-supycos)

@meoquwe OHK-konwui
B XPOMOCOMY XO38MHa

Ob6partHas —» LK 1
TpaHcKpunrasa ——
obpa3ayet cHavana @_ NHK Bxnioumnswasnca AHK
ABOMHYIO Cnupansb I —
AHK —PHK, a 3aTeM |, s PHK

ABOMHYIO Cnupanb
AHK — AHK @— AHK  Muoro PHK-* TpaHCKpmnumq@

NUKONPOTENHBI @mmmm—— PHK
|2~ et awes ]

PHK O6parHas
TpaHcKpunTasa TpaHcASUMS >
&2
Benok kancupa
. N\ = v ] Cbopka

—

+ MHOIMMX HOBbIX
MembpaHHas 9 BUPYCHbIX

Kancup  0Bonouka FNMKONPOTENHbI |e— yacTuu,

KOMNUA E=sxesmwmm )

.+.
1 = NPOHUKHOBEHUE B KNETKY U

yTpata membpaHHOn 060104KH O6patHas
2 - yTpaTa Kancuaa TPaHCKpunTasa




Pa3MHOXeHue OHK-BMPYCOB

BUpPYC {%{AHK

4
°-I--'°\ 6enok o6ono4vkn

BUPYCHAA OHK MOMALOAET B KINETKY

KneTKka

—

TPAHCKPUMUMNA  PEMIIUKALINA

T o — PHK

AHK

l TPAHCNALMUA

o6onouyku

CBOPKA HOBbIX
BUPYCHbIX HACTUL|,
N NN3NC KIETKN

Obwasa cxema buocuHTe3sa:
AHK -> PHK -> 6enok



DOunoreHns XunBblix OopraHNM3mMoB

bakrepuu Apxeu JYKapUuoThl

CnupoxeTtsl [pam- Chloroflexales 3HTaMeOb! cryzesukn KMBOTHBIE

NO3UTUBHLIE Methanosarcina FpubkbI

BakTepumn . -
P Methanobacterium | Manob6aktepun
MpoTeobakTepun PacTeHus

u 5 Methanococcus "
naHobakTepumn Hby3opun
P T. celer yA0p

Planctomyces Thermoproteus

bt XryTukoBeble
Pyrodicticum

Bacteroides

TpuxomoHaabl
Cytophaga

Thermotoga Mukpocnopuaum

Aquifex AunnomoHansbl




APXEU

HeT mypenHoBon 060104KH

N HK cBA3aHa c ructoHamum
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KneTtoyHble GOpMbl }KU3HMN.
[MpokapuoTbl (bakTepun).

Krnemka — 310 ocHoBHaA CTPYKTYPHO — PYHKLUMOHANbHAA eANHULA KUBbIX
OpraHU3mMoB, BO3HUKLLAA B MPOLLECCE 3BOAOLMN.

MIYTUK

12



MNpuanak

lNpokapuoTuyeckan knerxa

JyKapUOTHYECKaR KNeTKa

Paawep

AHa3pOBHOE Abixanwe
DuKcaLmn asora
MemGpauHbie cTpykTyps

PacnonoxeHue

dopma

Brexpomocomuan [AHK
MCTOHB!

Twn penexvs

1-10 kM
Boamommo
Boamoxwa

| OtcyTCTeyoT

10=-100 mim

O6uHo oTCyTCTRYRT

HeeoamoxHa
Vimero1ca

lexeTHvecKuit marapuan

Het Membpansl, OTTpaHryMBaIoW el
€ro OT LUTONNa3Mb!

Konbueeas manekyna [HK
Pacnonaraercs 8 nnammaax
Orcyrerayior

Bunapkbin

1 =
Orrpakmuyen or uMTonnadmel

anepHon Membpamon
Xpomocoma

Pacnonaragrca B MUTOXOHOPUAX
Vimetorca

MuTOTHYECKUH

Cwnres benka

Pubocombl
Mecro cunTesa

70 S (50 S v 30 S cybreamHmub)

Pubocomit, ceoboaro
PACNONOXEHHBIE B LIMTONNAIME

80 S (60 S 1 40 S cyBreauHmub)
Pubocomb g cocraee
WEePOXOBATOMN
SHAONNAMATHYECKON CETH

Knerounan cresxa*

CrpyxTypHbie anemeHTsl
Crepons

Obpasosana nenTnaorukaHamm
Oreyrereyior

ConepxnT xuTvH nnK Uennionosy
UmewoTer

*'Y ayxapuoros L{MM.




JYKapunoTnyeckana K/eTKa

Iiazmarngeckas memopana I[THHOUMTOZHBIE HYILIPEKH

DHAONIATMATHYCCKaN
Celb

Komnuexce
Tosb 1

Pubocomel

JInzocoma

14



JYKAapMUoOTHUUYECKaA KAeTKa

ll |

‘ A40P0O ‘ LNTOMN/1a3Md

[ToBEPXHOCTHbIN
annapaTt KneTku

* membpaHa
OpI'aHEJ'IIIbI BK/TFOYEHUA ‘ * HaAMeMmbp. Komnn.

|

e cybmembp. komnn.

HeEMeMbpaHHble ‘ MeMbpaHHble ‘
* pubocombil U, J‘L
* LEHTPMONU
oaHomemMbpaHHble nBymembpaHHble
* PECHUYKM
® 340NN1a3M. CeTb
* KIYTURU A « MUTOXOHAPUU

* annapart lonbaxu
* NePOKCUCOMbI

* IN30COMbI

* BaKyonu

* NnacTuabl

15



[NloBepXHOCTHbLIN annapaTt KINeTKu
-nnasmarnyeckasd membpaHa (nnasmanemma, umtoriemma),

- HagMeMOpaHHbIN KOMMSIEKC (FMTMKOKAIIMKC).

- cybmemMbpaHHbIN KOMMIIEKC .

o/iMrocaxapup

MUKOKaNUK(
'mapodunb
obnacrtb

'mapodobH
obnacrtb

- : ' 'mapodunb
o= ) A obnactb
) N~ MHTErpanbHbIv

6enok

N\ .
nepudpepruyecKkmu
benok

16



bejaku
- nepudepuyueckue

DinTnenn -

Komnonenmul nnazmamuueckoii memopamol. -
A — xonecmepumn; -
B — onueocaxapuo é cocmase -
2NIUKONPOMEUHA HA HAPYHCHOU NOBEPXHOCMU,

C u D — unmeepanvhvie Oenxu,

E — monexynvt pocgponunuoos,

F — xeocmbl srcupHsix Kuciom 6 cocmase
gocghonunuoos,

G — nonsapuvle conosxku gocgonunuoos, H —
nepughepuuecxkuil 6EoK.

CJ10if),

dochoaunuasl (OCHOBHBIC)
C(PUHT O IBI,
TJTUKOJTUIIHIBI,

XOJIECTEPHH U JIp.
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- MoJekyaa ¢pochoaunuia cocmoum us

- TUAPOPUIBHON YacTH (TOJIOBKHU)

- TUAPOPOOHOTO ABOMHOTO YIJIEBOJIOPOIHOTO
XBOCTA.

rmppodunbHan yacrb pochonununpa

/ . : Ocrarok

(MOCHOPHON KUCNOTHI

f'vapodunbHas
ronoBkKa

Ocratok rnuuepuHa

Ocratku
KapboHOBbLIX KUCNOT

Mapo®obHbIe
XBOCTb!

rmpgpodobHan yactb pochonmnupa

18



Dochonunuibl
- CTpYKTYypHBII KOMIOHEHT

- TlocTaBmnku XojrHa
( HEMponepeaaTYNK — AlETHIIXOJIMH ).

- BA3KOCTB U TEKyUYECTh Kucnora

- Y4acTBYIOT B TPAHCIIOPTE >KUPOB, KUPHBIX
KHUCJIOT ¥ XOJIECTEPUHA - «PACTBOPUTEIIN» BBICOKO
ruipoOOHBIX COCTUHEHUM

Phospholipid molecule

¢ Hydrophillic
“ (polar) head

1 Hydrophobic
=— (nonpolar)
fatty acid tail

19



®yHKYuu benkoe membpaHbl

« M30MpaTesIbHBIA TPAHCIIOPT BEIIECTB B KJIETKY U U3 KJIETKHU;
* mepeaadye TOpMOHAJIbHBIX CUTHAJIOB;

e 00pa30BaHUU «OKAaWMJICHHBIX SIMOK», YYaCTBYIOIINX B
DHJIOLMTO3€E U IK30LIUTO3E;

* y4aCTUE B MMMYHOJIOTHYECKUX PECAKIUAAX;

* Yy4acTHE B Ka4€CTBE (DEPMEHTOB B IIPEBPAICHUSIX BEIIECCTB;
* y4aCTHE B OPraHU3aU MEXKKJICTOYHBIX KOHTAKTOB,
o0ecrneunBaronMx 00pa3oBaHUE TKaHEW U OPraHoB.

20



Mpumepbl nepudepnyecknx MemopaHHbIX 6enkoB

- 6enikun, cBA3aHHbIE C yuMocKesnemom (CNeKTPUH, aHKUPUH u ap.)
- peuernmopHsle benxku

- a02e3UoHHbIe benku

21



HacnegcTBeHHbIN aNAMNTOLUTO3 - ayTOCOMHO-AOMUHAHTHO-HAcneayemas
aHOManus 3pUTPOLIMTOB, CBSI3aHHAsA C MOMEKYNspHbIMK AedekTamm B a-u b-
CNpeKkTPUHe. QpPUTPOLUTLI NPUOBPETAIOT ANNUMTOUAHYI0 dOpPMY.

Beaok moaock]

MGpa 4.1
Axtar 4 _ Tosoca 3MeMOPana

Tankocopus C Ankuprn

Tloaoca 4.2

CnekTpuH
Tponomua

Benok 4.1

Axrum

AHKMpHH /

/
XonectepuH / [
onecrep! 7/ dochonunuablii Gucnoit
Benok 4.2 MukopopuH A

T ]
; u/;,%%% i %\ ‘

AHUOHTpaHCNopTUpYioLwmin 6enok (6enok 3)

Puc. 51. Cxemarnueckoe n3o0pakenne BHYTPEHHEH CTOPOHBI MeMOPAHbI IPHTPOUNTA € CETHIO MHOHIAMENT-
HBIX OeK0B, GOPMHPYIOIUX HUTOCKeReT. Dochorunudsr 0OpazyIon acuMMempuyiyio GUCIOUHYIO MeMOpany,
XOMeCMepUn pacmeopen Mexcoy X60Cmamu JHCUpHbIX Kucaom, npuoasas onpedeietyio Hecmrocms memopane
Fukogopun A u B — mpancyexapanisie 21uxonpomeusi, onpedesiowue aumuenisie u peyenmopivie coiicmea
MeMGpanbt Ipumpoyunos. Beiok 3 — auonmpancnopmupyiowuit 6e1ox, K HeMy ¢o CIoponsl Yumo3ois accoyuu-
posan Genox 4.2 u Hb. Crexmpun, akmun u mponosuosun hopsupyiom yumockeiem ua suympenneii cmopone

Crexmpun — zemepodunep, uneem a- u Byenu. Aukupun censsisaem Gerok 3 ¢ yumockeremont
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[IpuMepbl HHTErPAIbLHBIX MEMOPAHHBIX OCIKOB —

- OeKU UOHHBIX KAHAT08
- OenKu - mpancnopmepbl
- peyenmopHvle 6enKu

HNoHHBIEC KaHAJIBI
- CBsI3aHHBIE OEJIKOBBIE CYOBbEeIMHUIIBI (HOPMUPYIOT IIOPY
-kaHasel — Na', Kf, Ca2t, CI-

KnetoyHana membpaHa
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PELIEIITOPHBIE BEJIKU

PELIEIITOPHBIE Oeyiky — crielu(PUYeCcKy CBA3BIBAIOTCS C CUTHAJIBHBIMU (TOPMOHBI,
HeWpOMeaNaTOphl), WIIK pearupyroT Ha ¢pu3. GakTopsl (Hamp., CBET).

[Ipu cBsI3BIBAaHUHN W3MEHSIOT KOH(GOPMAIIHIO. 3aIlyCKalOT KacKaJIHbIE OMOXHM.
IIPOLIECCHI B KJIIETKE, PEAIU3YETCsl €€ OTBET Ha CUTHAJL.

PeniennitopHast pyHKIHUS 00€CIICUMBACTCS MOJIEKYJIaMy HHTETpaJIbHBIX OSJIKOB,

CBA3aHHBIX C YIJICBOJAMM.

Mepegaua curHana gpyrum
BHYTPUK/ETOUHbIM GernKam

N3MeHeHne KoHdopMaLuun
BHYTPUKNETOMHOTIO AOMEHa
6enka-peyenropa




MeKKJIeTOUYHAS U BHYTPHKJIETOYHYIO Nepenadya mHpopManuu ¢ NIOMOIIbIO
peuenTopos.

Pe3ynbTar B3auMOICHCTBUS PELENTOPa U CUTHAIBHBIX MOJIEKYIN - 00pa30BaHUE
KOMILIEKCA, aKTUBUPYIOIIETO BHYTPUKIETOUHBIN CUTHAJIBHBIN Ty Th, TPUBOASIICTO K
V3MEHEHUIO TTOBEICHUS KJIIETKU

KPOBb 'moxo3a

(HeCKONBKO
3Tanos)
'

HeakT™MBHAA ———e—p A KTHBHAA

dochopunasa b dochopunasa a

INTHUKOTOH e I'moxo3a




ANre3sMoOHHbIC 0CJKH

Hampumep, kaarepruHbl — OCHOBHOM KJIACC MOJIEKYJI KJIETOYHOM aATre3uH,
o0OecreurBarolme COCIUHEHUE KIIETOK B TKAHSX OpraHu3Ma.

Kaarepunsl BCTpO€HBI B MEMOPaHbI COCETHUX KJIETOK U COCTUHSIOTCS MEXKTY COOOM
1 00€CIEUNBAIOT B3aUMOJICCTBUE U KOHTAKT. HeoOXoauMbl HOHBI KaJIbIIUS.

QA0 1 - KneToyHass MmembpaHa;
2 - Monekyna KaarepuHa;
3 - KATEHWHBbI;

4 - aKTHOBbIE (hUna-
MEHTbI;

S - MeXKneToyHoe
NPOCTPaHCTBO; 6 -
uuTonnasma KneTku

O ‘)' 00..‘
&

2

ca®* cat

'00-

b-d..w 0 MOSEeKyIn KaarepuHa

—
.l ’ Cxema B3anmogencTeus

-..
el o’*"




[MTMKOKANUNKC

[MUKoNpPOTENHbI U FMUKONUMUAOB -
aHTUreHHble CBONCTBA MeMOpaHbI

- MEXKJ1ETOYHOE Y3HaBaHNE «CBOUX»

N «KHE CBOUX KI1ETOK.

Hanbonee Ba)kHbl MOBEPXHOCTHbIE

dHTUTEeHbl, KOTOPbIE oripeaendrT

ycrnex nepenmBaHmnAa Kposu, 31O
a TakKxe

TPaHCIMJ1IaHTaunOHHbIE aHTUTEHbI

(

TepmuH «FPYNNA KPOBW » xapakTepu3yer CUCTeMbl 3pUTPOLIMTapHbIX aHTUIreHoB,
KOHTPONUpyeMbix ()lI[)x‘llt‘!li;?ililxll<1l1 NOKyCamMu, CoaepxaluluMm pasnmyHoe 4Yucno
annenbHbiX reHoB, Takux, HanpumMep, Kak A, B u 0 («Honb») B cucreme ABO.

TepMUH «TUN KPOBU» OTPaxkaer eé aHTUIreHHbIA (NONHBLIA aHTUreHHbIA

«NOPTPET», MU aHTUr eHHBIA NPOPUNBL) — COBOKYNHOCTL BCEX MPYNNOBLIX aH TUI eHHbIX

XapakTepucTuk h,)()ﬂ“
/
/

V§22§t‘.i§

J cetyl-galactosamin l»u 0se

e ‘.R ed blox u
ell
‘: ety ghucosamine Ooalacto‘e
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OcHnoenble hyHKUUU MEMODAHDL.

- 3ammTHAsA, CTPYKTypHas (MOAACPKUBAIOT (hOPMY KIETKH, OTPaHUINBACT COACPKUMOE
KJICTKH).

—  N30OuparenpbHass  NPOHUIIAEMOCTh (TpaHCHOpPTHAsi) AKTHUBHBIM, ITaCCHBHBIN
TpaHCHOPT, (POrOLMTO3 U JIp.

OO0ecneunBaEeT MeHCKAEMOUHYIO U GHYMPUKIEMOUHYI0 nepedady ungopmayuu.

O0ecrieynBaroT 06p6130661HM€ mKawuet ¢ NOMOUWBIO MENCKIIEMOUYHbIX KOHMAKMOeE.

AHTUTCHHAasA (HOBerHOCTHBIG AHTHUT'CHbI, TKAHCBAas COBMGCTI/IMOCTB).

Peuenropnas
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TpaHcnopTHaA PyHKUMA membpaH
1. akTUBHbIN TpaHcnopT (AT, benkn-nepeHoCcYnKu)
2. NaccmBHbIN TpaHcnopT (npocTtaa andpdysus, obneryeHHas

anododysuns, ocmoc)

JIvnnaHeIA
oucnon

‘\\‘ 1

¢ ° KaHanbuesasn

AmddY3ua  Nuddyaus ¢ SHeprus
Ouddyauns Yyepes NOMOLLIbIO 6enka- TpaHCnopT ¢ NOMOLLBIO
AMNUAHBLIA GUCNON nepeHocH4uKa MeMOpaHHOro Hacoca

lMpocras anbebysusn ObneryeHHas

anggpysma |
——————
S
MaccuBHbLIN TPaHCNOPT AKTUBHbIN TPaHCNoOpT

Puc. 31. CxeMma TpaHcnopra BellleCTB yepe3 LHTOMJIa3MaTHYeCKYI0 MeMOpaHy
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3HAOLMUTO3

QARRIRRRIRSRARPERRRANREN
N R S TS
- yPee8seslasssscnsnicsssse

daroumTos — 3axBaT U MOrnoLeHne KIeTKON KPYrnHbIX
yacTtuy

[TMHOLMTO3 — NOrMNoOLLEHNE KNETKOW XXUOKOCTU C
cogepXxawmmMmmncst B HeU BellecTBamMmun

Buexnerounan cpepna
ARRARAANAARARPAARRRRA S
ol

ol

SOCTICORO00NRn ettt iii?ﬁ bl

9K30UMUTO3

pEeUMANBUPYIONTHE HHDEKIIUSIMU
KOXKM, IbIXaTeJIbHBIX MyTEH,
TICYCHU U KOCTEH,
HE3aBEPIICHHBIN (arouuTo3o u
NEPCUCTUPOBAHUEM
OakTepuaIbHBIX BO30OYAUTENCH B
JIEUKOIIMTAX.




