[IOHELKMN HaLMOHaNbHbIN MEANLIMHCKUA YHUBEPCUTET
Kadeapa rucronornu, UMTonornu, sMbpmnonornm
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SIMBPUNOJI0I'A HEJTOBEKA



O HTO FEHe3 (ontogenesis; rpedy. on, ontos cyuiee +

genesis 3apoXXaeHne, pa3BUTUE) — MPOLIECC MHAMBUIYANIbHOMO
Pa3BUTUS OPraHnM3Ma OT MOMEHTA OM/I0JOTBOPEHUS ANLIEKIETKN 10 €ro
CMepTH.

OHTOreHe3 ocyLLecTBISIETCA Ha OCHOBE rEHETUUECKOW NMPOorpaMMbl pa3BUTHS,
3a/10)KEHHON B BM/E FeHOTUNA B 3UroTe.

Peanusauust 3Ton nNporpamMMbl NPONCXoaANT B NPOLIECCE B3aMMOAENUCTBUS aapa n
LMTONJIa3Mbl, KJIETOK U TKaHEeN MHOIrOK/IETOYHOro opraHmn3Ma, a Takxke noa KOHTPOJIEM
MEHSIIOLLIMXCS YCIOBUW OKpY>KaloLlen cpeabl.



NMPOIEHES -

(popMUpOBaHMNE
MY>KCKUX U KEHCKNX
NONOBbIX KNETOK
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Meiosis Il
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(diploid)

(a) Gamete formation in the male
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Oocyte
(diploid)

(b) Gamete formation in the female
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Spermatids
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Polar bodies
(haploid)

Sperm cells
(haploid)

Egg cell
(haploid)

= CnepMaToreHes — 06pa3oBaHMe MYy)XCKMX MOJOBbIX
KNeTok (crnepMaTo30naoB), NPOUCXOANT B
CEMEHHMKaxX C MOMEHTA MOJIOBOr0 CO3peBaHMS

(nocTaMbpuroHanbHbIN Nepuoa).

= OBoreHes — 06pa3oBaHWe XXEHCKMUX MOMOBbIX

KneTok (OBOLUUTOB), MPOUCXOANUT B SIMYHUKAX,
Ha4YMHAETCS B SMOPMOHANIBHOM M NMPOAO/HKAETCS B

NOCTASMOPUOHANBLHOM MepUoAE.




3 MGPMOFEHEB = 3TO CIOXHbIA W ASIMTENbHBIA MOP(OreHETUYECKMIA

MpOLIECC, B XOA€ KOTOPOro M3 OTLIOBCKOM M MaTEPUHCKOM MOJOBbLIX KNETOK (hOpMUpyeTCs
HOBbI MHOTOKJIETOYHbI OpraHM3M, CoCobHbIN K CAMOCTOSITENIbHOM YXU3HEAEATENbHOCTU B
YCITOBUSIX BHELLHEW cpefbl.

NMepuoabl 3MOpUOHaNbHOro (NpeHaTanibHOro) pa3BuUTUS:
-HavYanbHbIX (bnactoreHe3) — OT MOMEHTA OMNJI0AOTBOPEHNS A0
7 CYTOK pa3BUTMKS, 3apOAblill Ha3blBAETCS KOHLIENTYC;
-3apoablweBbliX — C 2 N0 8 Heaento pa3BUTUS, 3apoablLL
Ha3blBaeTCs SMOGPUOH;
-nnoAHbIn (peTanbHbIM) — ¢ 9 Heaenn Ao KOoHUA
6epeMeHHOCTN, 3apoabll HasbiBaeTcs nnoa (detyc).




JTanbl 3SM6pMOHaNIbHOIO pa3BUTUSNA

* OMNJIOAOTBOPEHMUE — CIUSIHNE MYXKCKOWN U XXEHCKOWN MOSIOBOM
KNeTKn ¢ 0bpa3oBaHNEM OAHOK/IETOYHOrO OpraH13Ma - 3UroThl;

g APOGHEHMG MHOIMoKpaTHOE MUTOTUYECKOE AeneHne 3nroThl,
npmuBoadLlee K O6paBOBaHM}O MHOIOK/1IETOYHOIO 3apoabllia,

* raCTpynsiums - C/IOXKHbIN NPOLIECC MOPMOreHETUHECKNX
M3MEHEHWNIA, CONPOBOX/AAILLNINCA PA3MHOXEHWNEM, POCTOM,
HaMNpaBJieHHbIM NepeMeLLEHNEM 1 ANdBhEPEHLMPOBKOI KIETOK, B
pe3ynbTaTe Yero obpasytoTcs 3apoablllEBbIE TUCTKM (3KTonepMa
MEe30/IEPMa M 3HTOJEPMA) — UCTOYHUKM 3a4aTKOB TKaHEN U
OpraHoB;

° FTMCTOreHes3 U opraHoreHes — hoOpMUPOBAHME TKAHEN U
3a4aTKOB OpPraHoOB M3 3apOo/blLLUEBbIX JIMCTKOB.



ONMnJiIO4OTBOPEHMUE Y HYEJIOBEKA

OnnogoTtBopeHue
COMpOBOXAAETCH:

- (opMupoBaHueM
ANLEKNETKN U ee
aKTMBaLMen;

- BOCCTAHOBJIEHMEM
avnnouaHoro Habopa
XPpOMOCOM;

- obpasoBaHuem
OAQHOKNETOYHOro
OpraHvu3Ma - 3UroThl.

@a3bl Or/1I040TBOPEHMUS:
1. [uctaHTHOe
B3anMOAENCTBUE.
2. KoOHTakTHoe
B3anMOAENCTBUE.
3. CnusgHue ramer.




. ., ! OCOBEHHOCTMW CTPOEHMS
= = ¢ CNEPMATO30MJA YE/IOBEKA
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Akpocoma
CnepmMaTto3ou1a YenoBeka — 3TO Creumann3MpoBaHHas KeTka

(My>Xckasi raMmeTa), CTPOEHME KOTOPOWN MO3BOSIET EN Fonosxa
nepeMeLLaTbCs B MOMOBbLIX MNYTSAX XEHLUMHBbI U MPOHUKHYTb B

ANLIEKNETKY, YTOObl BHECTU B HEE FEHETUYECKUA MaTepuan

MY>XUYMHbI. B OpraHn3me yenoBeka crnepMaTo3om SIBASIETCS CaMon
MaNieHbKON K/eTKoW Tena.

Anpo

— LleHTpurons

LWewka "
" MutoxoHapun

B FOJIOBKE COAEpXaTcs NpoHykneyc (ranionaHbii Habop

. noTH
XPOMOCOM) M akpocoma (NiM30coMa); . bleo
punbpn
o JU1bl
- B LUEMKe NPUCYTCTBYET LIEHTPUONb;
- B NPOME@XXYTOUYHOM oTAeNne - MUTOXOHAPUK, (PopMUPYHOLLIMMHI
MUTOXOHAPUAsbHYIO CNnparnsb; bubpunnsp
XBocT HbIN yTNap

- B 0OCEBOM 4acCTn MPOMEXYTOYHOIro otAaesNla U NpakTM4eCKn BAOJIb
BCEro XBOCTa pacrioslara€tcqd akCoHeEMMa.



CTPOEHME OBOLIUTA
HEJIOBEKA

OBouMT, NonaAaloLmii B MAaTOYHYO Tpyby,

1)
2)

3)

KpYrnon (opMbl, CO CBET/IbIM
NpOHYKeycoM (ranionaHbin Habop
XpOMOCOM), 605bLLUNM 06beEMOM
LIUTOMNA3Mbl, OKPY>KEH:

NY4UCTbIM BEHLOM (MHOrOC/IOMHbIN
PONNMKYNSPHBIV 3NUTENUN),

npo3payHon 06050uKkon
(bnectawas 30Ha, zona pellucida) n

NMnasmMmoneMMomn.

210 3 6apbepa, KOTopble AO/HKEH

nocnenoBaTenbHO NPeEOAONIETL
cnepmaTto3oun, 4Toobl NMpon3oLsio
onaoaoTBOPEHMNE.

DONNMKYNSAPHbLIN
3NUTENUK

OBOUNT

seslrtaEen |
O g O
RO e

bnecTtdwasa 30Ha



XAPAKTEPUCTUKA ANLIEKNETKMW

Knaccudukaums aSMUEKIETOK B
3aBMCMMOCTM OT KOJINYECTBa
XENTOYHbIX BKIHOUYEHUNA:

1. MonnneuuTanbHana —
COAEPXUT 60sIbLLUOE KONMYECTBO
XenTtka (YNeHUCToHorune, pbibbl,
penTuanKn, NTlbl).

2. Me3oneyuTanbHaa —
COOEPXUT cpeaHee KOIMYeCcTBO
XenTtka (oceTpoBble pbibbl,
ampunoébumn).

3. OnuroneumTtanbHas —
COAEPXUT MaJIo XesTKa
(MONNIOCKN, UTTIOKOXMKE,
yenoBek).

4. AneuntanbHasa — He
cogepxxat »kentka (napasuTbl).

Mo xapakTepy pacnpeneneHus
KENTKa AnLeKNeTKM AenaT Ha:

1. TenoneuuTanbHasg —
XKENTOYHbIE BKITIOYEHUS
coCcpefioTo4eHbl B OAHOM Montoce
KneTkn (BeretatMBHOM) (NTULbI)

2. N3oneunTtanbHasa -
XKENTOYHbIE BKITHOUEHUS
Anddy3HO paccesiHbl B
uuTonnasme (Yenosek).




AncraHTHOE B3anMogencTBme raMert

1. KanaumTtaumsa (akTMBaLUs ABMKEHUS) CNIEPMATO30M/I0B — OCYLLIECTBSETCS

6narogaps:

-r’MHOraMoHam I — HM3KoOMoNeKynspHble BelecTBa HE6ENKOBOW NpMpoabl, KOTOpble
CEKPETUPYIOTCS OBOLIMTOM, aKTUBUPYIOT ABUXKEHNS CNepMaTo30Ma0B;
-cybcTpaTaM, cekpeTupyeMbIM CIM3NCTOM 060104KON MaTKu (MMpyBaT, ManaT).

Infact Acrosome Acrosome Reaction
Acrosome Vesiculation is Complete

Enzymes
Released

—

Acrosome Reaction in Human Sperm

/ / O'Day

2. AKpocoManbHas peakuma — B
pe3ynbtaTte  CNUsHUSA N1a3MONIEMMB
cnepMaTo3ounaa 7 HapYy>XHOM
aKpOCOMabHOW MeMbpaHbl

BbiCBOOOXAAOTCA  (pepMeHTbl  (aKpO3uH,
rmanypoHunasa), paspyLatowme bapbepbl
BOKPYT oBOLMTa (bonnmKynsapHbIn
3NUTENUI 1 BNECTALLYIO 30HY).



KoOHTakTHOe B3anMoaenucTBme raMerT

1. CnnsiHue rameTt —
NPOHMKHOBEHME CnepMaTo3onaa
B NEpUBUTENTIMHOBO
NPOCTpaHCTBO, 0bpa3oBaHme
6yropka onnoAoTBOPEHUs Ha
Nnna3mMosieMMe OBOUUTA, CNUsiHME
NN1a3MOSIEMM FaMeT.

2. KopTukanbHaa peakums —
BblAeNeHne cekpeTa
KOPTUKasbHbIX FpaHyn oBOUMTA B
NepuBUTENIMHOBO
NPOCTPAHCTBO, 0bpa3oBaHue
060/104KKN ONIOAO0TBOPEHMS,
610KMpoBaHMe NoAMcNepMum.

3. Ctagus CUHKapuoHa —
conmKeHmne My>XCcKoro u
YKEHCKOro NPOHYK/1eYyCOoB,
BOCCT@HOBJIEHME ANMNONAHOIO
Habopa XpoMOoCoM.




BTopon 3Tan aMbpuoreHesa -
gpoEneHne

Two-Cell Sfage Four-Cell Stage

MexaHn3M — MHOFroKpaTHOEe MUTOTUYECKoe aenieHne 6s1actomepos.

Buonormyeckmnii cMbIC/T — NoJTy4eHUe KN1eToO4YHOW MaccCbl A
¢dopMupoBaHua 3apoabiLLieBbIX JIMCTKOB



XAPAKTEPUCTUKA APOBJIEHUA
HEJTIOBEKA

« 1un apobneHuns yenoBeka:

= MOJIHOE, NPV KOTOPOM BCH LMTOMIa3Ma 3UroThl NOABEPraeTCs
LINTOKNHE3Y;

= HepaBHOMEpHOe — B CBET/Ible N TeEMHble 6nacToMepbl yXoasaT
pa3finyHble Npe3yMnTUBHbIE YY4ACTKU 3Ur0Thl;

= ACMHXPOHHOE — CKOPOCTb APOb6IEHNS CBETNbIX N TEMHbIX
6nacTtoMepoB pasnunyHa (bbICTpee aAensTcs CBeT/ble
6nacrtomepsl).




OoT/INYNA MUTOTUYHECKOIO
OAENEHUA U APOBJIEHUA

MUTO3

KNeTouHbIA LMK COMaTUYECKMX KIETOK
BKJIHOYAET yeTbipe ctaaun (pasbl):

- muto3 (M)
npecuHTeTnYeckas (G1),

cuHTeTn4eckas (S), npemutoTmyeckas (G2).

B G1 nepuoae nponcxoanT pocT
uMTonnasMbl, 6narogaps Yemy AoUepHss
KNeTKa AOCTUraeT pa3sMepoB MAaTEPUHCKOM.

APOBJIEHUE

KneTouHbIn uukn 61actoMepos npu
ApO6EHUN - YKOPOYEHHBIN
otcyTcTByeT G1 (B3B, @ 3HAUNUT He
MNPOUCXOAMT POCT AOYEPHUX KIETOK A0
pa3MepOB MaTEPUHCKUX.
CUHTETUYECKaa unm S-casa
HENPOAOHKUTENbHAS

KopoTkas G2 ¢a3za.

Taknm 06pazoM, € KaxabiM ApobneHnem
Konn4yecTBo 61acToMepoB pacTeT, a pa3mep
KOHLEeNTyca He U3MEHSIeTCS.

G,

Cell
MCycle
G,

S M cCel s

Mitotic
Cyele




Apo6neHune y yenoseka

O'Day

Cleavage of Human Emioryo

Fertilized Egg

Blastocyst Hatching Blastocyst Blastocyst




Opob6neHue vy yenoBeka




acTpynauus
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[[acTpynauua — 3TO npoLecc
06pa3oBaHus 3apoablLLEBbIX
NIMCTKOB. [acTpynsaums y yenoseka
nponcxoauT B Ase ¢asbl.

B npouecce nepsou ¢asbl
obpasytoTca ABa 3a4aTka (anmbnact
n rmnobnacr), Tpy NPOBU30PHbIX
opraHa (XOpWOH, aMHUOH U
XKENTOYHbIN MeLLIOK)

Bo Bpems BTOpO# ¢ha3bl
obpasyeTcs eLle 0ANH 3apoAblILLEBbIN
NINCTOK — Me30/epMa, NMPOBU30PHbIN
opraH — annaHTouc n naet
JanbHeKlee 0bpa3oBaHuKe elle
OQHOro NMpoBU30OPHOIro opraHa —
nnaueHTbl. ObpasyloTcs oceBble
opraHbl — XopAa, HepBHas Tpybka,
Kuwe4dHast Tpybka, Me3oaepma.



NMEPBASA ®A3A TACTPYIALUA

Formation of the Epiblast & Hypoblast || =  Ha4YnMHaeTcs € 7 cyToK

ICM

Hypoblast Epiblast (VIMI'U'IaHTaLI,VIFI) U

. 3aKaH4YMBaeTCd Ha 14-e
CYTKWU. [1pn 3TOM
obpazytoTcs:

« OnubnacT;

@Delominoﬁon

O'Day

« [nnobnacrt;

=« BHe3apoabileBas
Me304epMa;

- AMHMOTMqQCKMﬁ "
XXENTOYHbIN MY3bIPbKY;

= XOPWOH.




MMIJIAHTALMNA BJIACTOLIUCTDI

1. ®a3a aaresum — rnpuknemBaHue
61acTOUMCTbI K SNUTENNIO SHAOMETPUS
C MOMOLLIbIO FNIMKOMNPOTENHA
(pnbpoHeKTUHa.

2. ®a3a MHBa3uM — MNnorpyxeHue
6nacToumcTbl B AeeKkT SHAOMETPUS,
ob6pa3zoBaHHbIV Bnaroaaps

BHyTpeHHss

T o NpOTEOANTUYECKMM (PEPMEHTAM
LUuToTpoobnacTa.

1OJ1IOCTh
MarkKu

MIAOMETPHIT —

Kanuusip _.’




OBPA3OBAHME BHE3APOAbILLUEBbIX

Placental
villi

1.
B 0/1_]/-.\'!” it
Allantois
Yolk-sac
Heart
2.
l I
Fore-gut
Embrry
Amuniotic cavi
3.

OPIrAHOB

XopunoH — 0bpa3zoBaH TpodobnacTtom un
BHE3apO/bILLEBOM Me304epMoi; (POPMUPYET BOPCUHKM
XOPWOHA, a C 3-ro Mec 3MbpuoreHe3a - BaXXHENLLEro
BHe3apoableBoro (MpoBM30PHOro) opraHa —
NNaUeHTYy.

AMHMOH (aMHMOTMYECKast 060104Ka) - MoNbiA opraH
(MeLLOoK), 3aMn0/THEHHbIN XWUAKOCTbIO (OKOMOMNMIOAHBIMU
BOJ@MM1), B KOTOPOW HaxoAMTCA U pa3BMBAETCS
3apoabill. Obpa3oBaH: BHE3aPOAbILLEBLIMU 3KTOAEPMOW
n mesoaepmon. OCHOBHasA PYHKLNSA aMHMOHA —
BblpaboTKa OKOMOM/IOAHbLIX BOA, KOTOPbIE
obecrneuymBaloT oNTUMANbHYO Cpeay Ans pa3BuUTus
3apo/bllla U ero 0T MEXAHUYECKUX BO3AENCTBUMN.
XXenTo4yHbIW MEeLUOK — NCTOYHNKAMN ero pa3BuTus
SBNSIIOTCS BHE3apoAblLleBasl SHToAepMa U
BHE3apo/bllleBass Me3eHxmuMa [lo 7-8-i Heaenu
aMbpuoreHesa OCHOBHasi ero yHKUns —
KPOBETBOPHAs, B €ro CTEHKE TaKXe MosiBSoTCS
NepBUYHbIE MOMOBLIE KNETKN — roHO6M1ACTbI, KOTOpbIe
MUIPUPYIOT B HEFO U3 06/1aCTN NEPBUYHON MOJSIOCKM.



BTOPASA ®A3A TACTPYIALAA

Cranial

Surface

Inside

Movements Movements

ODaoy, 1998

B akTOAEpPME KMETKN HauMHAKOT ABUraTbCH

(MurpupoBaTtb) C ABYX CTOPOH OT
FO/IOBHOrO  KOHUA  3apodbllla K
KayaalbHOMY (XBOCTOBOMY). B
obnactu KayaanbHOro KOHLA
KNEeTOYHble MNOTOKW BCTPEYaloTCs U
HauyMHAOT ABUraTbCa Knepean. [lpu
OBMKEHWN  KNETOK  3KTOAEPMbl B
CpeanHHOM 4yacTu obpasyeTcs
HarpoMOXAEeHMe  K/eToK, KOoTopoe
MNO/ly4aeT  Ha3BaHWE  MNEPBUYHOM
NOJIOCKM.

B cpeaHel 4yacTu 3KTOAEPMbl [ABUXEHME

KNETOK  OCTAQHaB/MBAeTCs, WU B
nepeaHenM 4acTu  3TOM  MOJIOCKM
nMeeTcs eLe 6onbluee
HarpoMoXaeHue  KMIeTOK,  KOTopoe
No/ly4aeT HasBaHWE MNEepBUYHOro
y3eJsika (reH3eHOBCKOro y3eska).



OBbPA3SOBAHMUE SHTOAEPMbI,
NMPEXOPAOAJIbHOMN MNJIACTUHKU U
ME3OEPMbI

Cell Movements & Shape Changes Primitive Primitive
During Human Gastrulation node streak

Epiblast Amnioblasts

<€ Migration of Cells in Epiblast
<€ Migration of Cells After Leaving Epiblast &

Invaginating
B mesoderm cells

Hypoblast

1 — 13 annbnacTa BbiCENSETCS NOTOK KNETOK, BHEAPAOLWNXCA B runobnacr

(byayLwias sHToAepMa);
2 — BTOPOW MOTOK KJIETOK M3 3nmMbnacTta B KpaHManibHOM KOHLIE 3apoAplila

obpasyeT npexopaasnbHylo NIACTUHKY B rMnobnacre;
3 — TpeTuii NMOTOK KIIETOK 3MNMbacTa BbICENSETCS B aTepPaibHbIE NMOOCTU U

dopMupyeT Me3oaepmy.



Neural folds OBE’ABO BAH M E
HEWUPAJIbHbIX
3AHYATKOB

Heipynsauuma — 19-30-e
CYTKW; obpasoBaHue
HenpasnbHbIX 3a4aTKOB
“3 MaTepuana
3apOo/blLLEBON
3KTOAEPMbI B HECKOJIbKO

Neural crest TarloB.
= ®opmupoBaHue
HEepPBHOW NJIaCTUHKM;

« O6paszoBaHue
HEepPBHOro Xenobka;

Outer layer « Obpa3oBaHne HepBHOM
of ectoderm TPYO6KMm;

« O6paszoBaHue
HEepBHOro rpebHs
(raHrNMo3Hou
NNacTUHKKO.

1imm
Neural Neural

Neural crest l

Neural tube
(a) Neural plate formation (b) Formation of the neural tube



T’NMCTO n OPTAHOIEHE3

MopdoreHes — hopM1poBaHME NPOCTPAHCTBEHHOW OpraH13aLmMn opraHnu3ma u ero
yacTen. MopdoreHes oCyLLECTBNISAETCA NPU peann3aummn pasnyHbIX
MOPdOreHeTMHECKNX NPOLIECCOB: POCTMEXKIETOUHbIE
B3aMMOAENCTBUANHAYKLIMSAHANPABEHHAs MUrPaLmns KIeTOKHanpaBneHHbI pocT
YacTen K/IETOK ECTECTBEHHAS 3anporpaMM1poBaHHast) rnbesb KIeTok.

POCT — yBeNMyeHne Macchbl M IMHENHbBIX Pa3MepPOB 3a CYET YBEMYEHUS KONNYECTBA
KNeTok. B opraHmM3Me BblpabaTbiBalOTCA MHOMOUYMCIEHHbIE yMOpasibHble (DaKTopbl,
CTUMYNUPYIOLLIE POCT M NPONMMEPALIMIO PA3INYHbIX KTETOYHbIX TUMOB — cbaKTopbl
pocTa (A0CTaBNSAOTCSA C NOMOLLIO CEPAEYHO-COCYANCTON CUCTEMbI —
TpaHcdopMupyoWwmn akTop pocTa, cakTop.

MeXXKJ1IeTOYHbIe B3auMOAENCTBUSA U MHAYKUMA: 3TN MOpdOoreHeTn4eckmne
MPOLIECCHI HAMNPaBNAOT CNeLManM3aLyio KNeETOK M 06pa3oBaHmne HOBbLIX CTPYKTYP.
Mprpoay KNETOUHbIX B3aMMOAENCTBUM B MOPdOreHe3e 06bACHAET KOHUenums
NO3MLMOHHON MHPOPMaUnK.CornacHo KOHLENLMK MO3ULIMOHHOW UH(OPMALIMK —
KJIETKA 3HAaET CBOE MECTOMOJIOXXEHNE B KOOPANHATHON CUCTEME 3a4aTKa opraHa u
o depeHumpyeTca B COOTBETCTBUN C 3TUM NONOXKEHNEM. [TO3ULIMOHHYIO
MHMOPMALMIO KJIETKA MOJYYAET OT APYrUX KNETOK. 30Ha, B Mpeaenax KoTopou
3(pPpEKTMBHO AENCTBYIOT CUIHASbI MO3ULIMOHHOM MchopMauMM -
MopdoreHeTMueckKoe nose. B TeyeHne psaa Nocneayowmx KINETOYHbIX AENEHNN
KNETKWN MO MOMHAT O CBOEM UCXOAHOM Ha3HaYeHWUu, YTo obecneymBaeT akTUBHOCTb
FOMENO3MCHbIX FEHOB.



ANOOPEPEHLUMNPOBKA 3APOADbILLUEBbIX
JINCTKOB

&¥
= :mrfna
£ -— @ - @
‘é‘}; Gnacroumcra o
3CK J
"’%
| | raéTyna v
[mog;@aj &9_3059'4  angopepma |

' v
o) EH TN

MHENo- mappo- WMTENNH  ANMTENMH anLBEoNo-
nuoum.l numua nowu.ot IPUTPO- MLIWEUHLIE TOHKOMD CEKTPETOPHLI UMTLI
KAHANLUES  noda KNETKM  KMIGYHMKA  menes
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