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MY TALINZAJ1bI

K
O3TEPTIIUTIK

1. 1900 sxbuisI TOJUIAHOUSIIBIK OOTaHUK
2. [".Jle-®pu3 MyTarms Typajibl YERIMIBI (IaTeIHIIA ‘Mutatio”’-e3repic) eHri3ii;

3. Ecekwen (?HOTEpa) ©CIMIITHIH KeiO1p OCATiaepiHiH KalbIITHI XKaFaaiigad
ayBITKUTHIHBIH JKOHE OJIapJIbIH TYKbIM KyaJIalThIHALIFBIH OaiKaIbl.

4. 3eprreynepaid Herizinae 1901 xpuibl “MyTalusIbIK TEOpHs JIeT aTajdaThblH
€HOET1H JKapusijiaJibl.



MYTAIASA-BAPIBIK TIPI AF3AJIAPFA TOH
KACHUET

DBOJIOLUSIIBIK JaMy OapbIChIH/IA aF3a Ja KaJbIITaCKaH
YWICCIMAUTIK OY3bLIaAbI KOHE MbIHAAAW MyTalusIap 00naIbl;

1. 3SusHab MY TAIHS-TYKbIMKyaJlay KaCHETTePIHIHIH 03repyl
TIPIIUIIK OPEKETIH HalllapiaaTaabl.

2. DBeiiTapan MyTanusi-TipIIiIik yaepicrepinmue esrepic
OoJIMalAbI HEMECE J9J1 OChl OpPTa JKarJanapblHAa MOHCI3
OoJIaIbl;

3. Ilaiimajbl MyTalus- O3repicTeH aF3aHbIH KaHai aa oip
KAaCHETIHIH, KaKcapybl OalKanabl;

4. Ouriprim MyTanusi-ar3ansl OITipiI xKibepei.

Mymayusanapowviy cebenmepi mymaceHoik pakmopnap Hemece
Mymazenoep
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PamgnoakTuBTi
CoyJIenep,
yIIBTPAKYJIT1H
coyJenep, Jiazep
COyJIeNEp, )KOFAPbI
HEMECE TOMEH
TeMIieparypa.

KonxuiiuH, 3TUIICHUMUH,
HUKOTHH KBIIIKBIIbI
OTe )KOoFaphl
KOHIICHTPaLMsIarbl KEUO1p
repoOMIMATEP MEH
NEeCTULUATEDP A€ MyTallHs
TYJbIPAJIbI.

I'enomaa myranus
TYJIBIPATBIH BUPYCTAP
MEH KapanaubIMIap
JKacyiamarel 3aT anmacy
MPOLIEC] KE3IHE
TY3UJIETIH BIIbIpay
OHIMJIEP1 MEH ar3afra
TaraM apKbLIbl KEJIIII
TYCETIH 3arTap Aa
MyTareHA1K KaCUET
OoJ1aJIbL.



MY TAIMSJIA PABIH
MAHBI3BI

® Tipi arzajiapra ’kaHa canaJjiap MeH KacHeTTep/IiH KOPIHicC
OepyiHiH KaJFbI3 KO3i;

® OJiap Ta0U¥M KIHE KOJIIAH CYPbINTAYJap YIIIH Heri3ri
MarepuaJ oepeui;

°® [Taiigaabl MyTalUAJIAP TAOUFU CYPBINTAYMEH CAKTAJIBII
KaJ1a/1bl §KOHE OPHBIFA/IbI;

® Ypim-Oyrakrap Karapbinjaa OIpTiHAeN )KUHAKTAJYbIHAH
03/IepiHiH aTa TeKTePiHEeH epeKIeIeHe|.



MYTAIUSIFA YIIBIPAUTHIH

KACUETTEPI

MY IIE

KYMBICEI KYPbUILICHIHBI ngggggﬂ-g
KYATHIH H ©3TEPYI 'O3TEPY]
O3TEPVI




MYTAIUA

TEHJIK

1. THK-narb1
HYKJIEOTHATEPAIH
OPbIH ayBbICYbI
Tpanzuyus
Tpanceepcus
2. EcenTeyaepain
KBLIAKYbI
Hyxneomuomep
oeoyusiapol
Hyxneomuomep
eHOIpmeci

TUIITEPI.

XPOMOCOM/BIK I'EHOM/bBIK HUTOIIJIA3-
MAJIBIK
Jeneunsinap DyIIOUUA ILi1a3moren-

Eceneny (monumonaus, NepaiH e3repyi

Tenkepiny ayTOTLJIOUTHS,
Tpancnokanus aJIOTIOTU - TIO S

ranIyIou sl )
AHeyrmiouaus



FEHIIK MY TALMSI-

> JIHK monekymnacbeIiHaaFbl O€ariii 01p HyKJICOTHATIH TYCII Kaaybl;
>  HykJI€OTUATEPTIH HEMECE TPUILIIETTIH OPBIH aJIMACYHI;
> bBip HyKJICOTU/ITIH OYTUIMKAIUSIAHYbl;

> Bip HyKJI€OTH/ITIH OpHbIHA 0aCKa HYKJICOTHATIH OpHAJIACYHI.

ncoming

UV photon




TEHOMIBIK MYTAIIUSI-

Homumiaonaus I'erepomionaus

JKacyuianblH sSApOChIHAAFBI HEMECE
KOII JKacylllajibl aFr3aHbIH
KacyllIanapbIHbIH SAPOCHIHIAFbI
XpOMOCOMaIap/ibIH O1pJiei
YKUBIHTBIFBIHBIH CaHBI.

Xpomocomaap CaHbIHbIH

TarJIONITTTI )KUBIHTBIKKA €CEJICHIIT

apTybIH HEMECE KEMY1H auTabl
(2n+1,2,3 sHemece 2n-1,2,3)




FEHOMJIBIK MYTAIIUS -
ATF3AXKACYIIAJAPBIHJIAFBI XPOMOCOMAJIAP
CAHBIHBIH O3TEPYI

HEMeECe - XpOMOCOMaJIap/IbIH
CaHBIHBIH ©3repici O1p peT ramiouarik emec. MoHocomus - (2n-1);
TpucomMuss - (2n+1) nomucomus -(2n+2,3...) Hymuccomusi-

TOMOJIOTHSUIBIK ~ XpOMOCOMAJIap/IblH ~ JKYOBIHBIH ~ Oonmaybl  (O1p
MarblHAJIbl YIIy) T€HOMJIBIK MyTalMsJIapblH Maikjga 001y MEXaHU3MI
MEH03 Ke3IHJE XPOMOCOMalapAblH KaJbIIThl  aJIIaKThIFbIHBIH
OY3bUIYbBIMEH OaWJIaHBICTBI, COHBIH HOTHIKECIHJEC AaHOMAaJIbJbl
raMeTrajap Iamnjaa 0oJiaabl, YPhIKTaHAbIPpFAHHAH KEWIH I€TEPOILIOUITI
3uroTajap maija 0ogaabl.



I' EHOMJ1bIK

21 XPOMOCOMAHBIH EKEY EMEC,
YKbIHBICTBIK XPOMOCOMAFA BIP X- _ YHIEY BOJIATBIH/IbIF BIHA
TBIH APTBIK KOCBLTYBLAYPY BAMJIAHBICTBLBEAJIAHBIH BAPJIBIK
AJIAMHBIH XPOMOCOMAJIAPBIHBIH KACYIIAJIAPBIHJIA 46

XPOMOCOMAHDBIH OPHBIHA 47
XPOMOCOMA BOJIAADBL.

KAJIIBI JUTUIONATI XKUBIHTBIFBI 47,
JKBIHBIC XPOMOCOMAUJIAPLHI -XXVY

AR AR XS 6N

igx AX A8 X% AX &K &

7 8 11

OA AA OA XX AA AA
13 14 15 16 17 18

KA BX An aa xx:
19 20 21 22 XXy




I'EHOMbIK
MYTALIUS

XPOMOCOMAIJIAP CAHbI 47.
AYPYJIBIH XPOMOCOMAJIAPBIHBIH KBIHBICTBIK XPOMOCMAJIAP
JUITDIONATI JKUBIHTBIFbI45, XXX

KBIHBIC XPOMOCOMACEHI BIPEY-XO

)f& Mtk B sy X B ¥R kb Ba

M Kk KA B%  ah s
7 8

9 10 11 12

KA XX XX XX &A% &R XA
6 7 8 9 10

11 12

NG NA AA X8 A
13 14 15 16 17

XX xx X an an x
18 19 20 21 22 X

OO AN AR AN xX RA AA
13 14 15 16 17 18 19

piw OO
20 21 22




XPOMOCOMAJIBIK MYTAILIUSI-

AEJIELTMA MHBEPCUS
(OKETICITEY LLIUIIK)

* Xpomocoma OemiriniH 180 rpamycka OypbeuTybIHA

* XpoMocOMaHbIH Oip O6JIriHIH Y3111, OaliIaHBICTHI TEHASPIH OpHAJIacy PETIHIH,
TYCiIl KaJTybI;XpOMOCOMAHBIH YIIKCH e3repyi.(Taburarra Apo3odrianbiH O1p TypiHE
OOIITiHIH KETICIEYIiIir aF3a YIIiH oTe ’KaTaThIH €K1 Teri 6ap,ced6ebi
KayinTi.(agaMHbIH 21 XpoOMOCOMaChIHIaFbl XPOMOCOMAaJIApbIHBIH UHBEPCUST O0JIaThIHIBIKTaH
YKETICTIEYNIIJTK aF3a/1a MUETIOMThI Oip-OipiMeH OynaHAacnaysbl TYp
neiikeMHsAHbIH (aK KaHIbUIBIKTBI) JAMYbIH JTUBEPTCHIIUSCHIHBIHBIH OacTaMachl OOJIBII
TYABIPAIbL.) TaObLIAIbI. )
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TYTUIMKALIMA
(EKI ECEJIEHY,KAUTAJIAY)

> XpomocoMaHbIH Oenriii 0ip OeiriHiH
€K1 €CeJIeHy1 HeMeCe TeHETUKAIBIK
MarepuaaapibiH O1p O6JIriHiH
€CEeJICHY1.

aynnukauus

TPAHCJIOKAILINA
(BIPIHIH, OPHBIH BIPI BACY)

> XpomocamaiaapblH Y31UIreH 0eIiKTepiHiH
OipiHiH OpHBIHA O1p1 ayBICHITT KEJIIT
OTBIPYHI.
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[Lima3morenaep miacTUATEPE )KOHE MUTOXOHApHsIapaa 0onaapl. [laiaa
OOJIFaH LUTOIIA3MAaIbIK MyTalUsIap TCHAIK MyTalUsiap CUSKThI
TYPaKThl 001aJIbl J1a, YPIIAKTAH YPIIAKKA TYKbIM KyaJlal/ibl.

1. TImactmari Myranus 3BITIEHAHBI Y3aK YaKBIT KApaHFBI OpTaza ycTaca,

OHBIH IUIACTUATEP]1 )KOMBLIA/Ibl, HOTUXKECIHAEC ABIJICHAHBIH MYTAHTThI
IIITAMIIBI ITaiaa 00aabl.

2. MHUTOXOHAPHUAIAPABIH KbI3METIHIH KoHE MOP(OIOTUSACHIHBIH

GBFCp}Ii-MBIC&J'IBI AIIBITKBI ’KaCyIIACbIHIAt' bl «TBIHBICAIY»
MYyTalusAJIapHhl.



1. Xumususik MyTareHaep/ai ajFamkhl ankad npodeccop M.A.Panomnopt. (1946:x)

2. H.W.Basumios ©3TEPTiIITIKTIH MapaJiesib KaTapiaapblH 3€pTTEY HOTHXKECIHIEC TYKbIMKYyasay

©3rEePTilITITHIH TOMOJOTHUSIBIK KaTapiiap 3aHbIH TYKbIPbIMIAbI.

3. TI.A.Hancon mer I.C.Owmmos 1925 5bUbl ajFarl peT pagauii coyNeNnepiHiH dCepiHeH
CaHbIPayKYJIaKThIH TYKbIM KyaJIalThIH O€JIrIepl MEH KACUETTEPIHIH ©3repreH/ IIrH

TOJIEIIE].

4. 1927xbuisl I"."Mennep npo3zodunara Kojijad coyiie Oeprexjie naiaa 0oaraH

MY TaIUsJIAPIbIH KU, TAOUFU My TallUsIapAbIH )KUUTITTHEH Y3 €ce Kol

OOJIATBIHABIFBIH JTQJIEIIIE].

5.  KonxuiuHHig OCEpIHEH 9P TYPJl ©CIMIIKTEPI1H MOJUIUIOUATAPBIH MIEKC13 MOJIIIEPAC

anyra 0onaTeIHbIH biekcu MeH DiiBepu 1932 KbUTbl TOKIPUOE KOIBIMEH I9JICIIIC/I.



HA3APJIAPBIHBI3TA
PAXMET!




